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1. CTpykTrypa u 0011as1 TPYA0EMKOCTb AU CHUIITHHBI
OO0mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3aUeTHBIX enuHull (216 gacoB).

Ounas ¢hopma 00yueHus 3aounHas hopma oOydeHHs

Kypc 1-2 -
CemecTtp 2,3 -
Jlexun 34 -
[IpakTryeckue (ceMUHAPCKUE) 3aHATHUS - -
JlaboparopHbie 3aHATHS 70 -
Koncynbranun - -
Htoro aynmuToOpHBIX 3aHATHI 104 -
CamocrositenbHas paboTa 76 -
Kypcogas pabora - -
@dopMa KOHTPOJIA

HK3aMeH 36 -
3a4eT + -
OO1m1ee KOJIMYECTBO YacOB 216 -

2. HeJ’lH H 3a/1a41 OCBOCHUA NUCHHUITIINHDBI

1. CdopmupoBarh y CTyIEHTa 4YeTKOE TPEACTaBIICHHE O (DYHIAMCHTAIBHBIX TEOPETUYCCKUX U
OKCIIEPUMEHTAIBHBIX OCHOBAaX (U3MYECKOW M KOJUIOMJHOM XUMUU U HMX TNPUIOKCHUH B
MPOU3BOACTBE U TEXHOJOTHH IMPOJTYKTOB MUTAHHUS.

2. CnocoOcTBOBaTh BBIPAOOTKE y CTYAEHTAa HWHTEpeca K HCCIEI0BATEIbCKON J1eATeIbHOCTH,
NOOUTHCSI AKTHUBHOTO TIPUMEHEHHUsI TIOJYYCHHBIX 3HAHUM TP BBINIOJIHEHHUH KYPCOBBIX U
BBIMTYCKHBIX KBATH(PUKAIIMOHHBIX PaboT.

3agauM AMCHUIIIMHBI

I'maBHOM 3amavelt nuctumianHbl «Pu3nyeckas U KOJJIOUJHAS XUMUS» sBiIseTcs (popMupoBaHue
TBOPYECKH pabOTaMMX 0aKkaJaBpOB C Pa3BUTHIM HAYYHBIM MBIIIJIEHUEM, 00JIaal0lUX HEOOXO0AUMBIM
3armacoM 3HaHUM B oOmactH (U3NYECKON M KOJUIOMIHOW XHMMH, CIHOCOOHBIX HCIIOJIb30BATh
TEOPETUYECKUE 3HAHUS IIPU PEIICHUH MPAKTUYECKUX 3a]1a4, IPOSBIISIA IIPU ITOM CaAMOCTOSTEIBHOCTh U
VUHULMATHUBY.

OpHolt U3 BaKHBIX 3a7ay MPU U3yYEHUH JAHHOTO Kypca SIBJISETCS OBJIaJCHHE KOJIMYECTBEHHBIMU
METOAAMH, KOTOPBIE IO3BOJIAT IPOTHO3UPOBATH U ONKCATH IIPOTEKAHHE XHWMHUYECKUX IIPEBPALLCHUN B
Pa3INYHBIX YCIOBUSAX.

Hpyroii BaxxHOM 3ajmauell u3ydeHHs Kypca (U3MUECKOW W KOJJIOWIHONH XHUMHUM SIBISETCS
onpeseNeHue TpaHUI] NPUMEHUMOCTH METOJIOB TEPMOAMHAMMKU K Pa3IMYHbIM (U3NKO-XUMHUYECKUM
IIPOLIECCAM.

bonpmioi pasgen mnporpaMMbl CBsI3aH C IIMPOKMM IPUMEHEHHEM 3HAaHMW II0 PacTBOpawm,
HEOOXOAUMBIX CIIEUATUCTY-TEXHOJIOTY MUIIEBBIX TPOU3BOJICTB.

BaxxHOl 3amadeld Kypca SBISETCS HW3YyYEHHE KOJUIOMJHO-XUMUYECKHX 3aKOHOMEPHOCTEH,
MPOSIBJIAIOIIUXCSA B PA3IMYHBIX OTPACIAX IMUIIEBOM IMPOMBILUIEHHOCTH, T.K. TEXHOJIOTUsA OTIEIbHBIX
IIPOU3BO/ICTB B 3HAYUTEIILHOMN CTEIIEHU SBJISETCS TEXHOJIOTHEN TUCIIEPCHBIX CUCTEM.

3. Mecrto aucuumiannsl B cTpykrype OINOII 6akanaBpuara

b1.B.03. BapuaTtuBHas yacth 010ka 1.



JucnurumHa «Du3rueckas U KOJJIOUHAS XUMHUSD) OTHOCHTCS K YICOHBIM JUCIUTIINHAM
BapUaTHBHOM 4acTu 0JI0ka 1 0CHOBHOM MTpodecCHOHAIbHON 00pa30BaTeIbHON TPOrpaMMBI (Jaiee
OIIOIT) nampaBienus MOATOTOBKH «IIpOAYKTHI MUTAHUS U3 PACTHTEIHHOTO CHIPhs», KBAIU(PHUKAIIS —
Oakamasp.

W3yueHne AUCUMIUIMHBI Oasupyercs Ha aKTyadu3alud MEKIUCHMUIUIMHAPHBIX 3HAHUH 110
CIICAYIONIMM JucHUIUIMHAM: «Marematuka», «OCHOBBI OOIIEH ¥ HEOPraHWYECKOH XUMHN»,
«Opranuyeckasi XuMHsI».

TpeOoBaHMs K «BXOJHBIM» 3HAHUSIM, YMEHHSM W TOTOBHOCTSM OOYyYaromIierocsi Mpu OCBOCHHH
TUCTIUIUTAHBI «DHU3ndeckast U KOJUIOWTHAS XUMHUS:

3HaTh:

1) OCHOBHBIE TIOHSTHUSI MATEMaTHKH, METO/IbI PEIICHHS 33/1a4, METO/Ibl COOpa, aHaJIn3a U 00pabOTKH
nHpopManuu;

2) OCHOBbI XMMHYECKOW HAyKh KaK OO0JacTH COBPEMEHHOTO €CTECTBO3HAHHS, XHMHYECKHX
MpeBpaIleHH HEOPraHWYEeCKUX M OPraHMYECKUX BEIIECTB, KaK OCHOBBI MHOTHX SIBICHHW XHBOW U
HEXHBOH MPHUPOJIBL; TPEJCTABICHUN O MaTepHaIbHOM €IMHCTBE MUPA,;

3) OCHOBHBIC TIOHATHUS M 3aKOHBI XUMUH;

4) xnaccu(UKaIMIO U CBONCTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUM, IPOrHO3UPOBATh
BO3MOYKHOCTh OCYIIECTBJICHUSI XUMUYECKHUX PEAKIIHA, OOBSICHATh 3AKOHOMEPHOCTH UX MPOTEKAHMUS,

5) ocHOBHBIC (U3UKO-XUMHUYCCKHUE 3aKOHOMEPHOCTH MTPOTEKAHHSI XUMUUECKHX MPOIECCOB;

6) OCHOBBI XUMHH PACTBOPOB;

7) OCHOBHBIE IOHATHUS U TEOPETUIECKUE OCHOBBI OPraHMUECKON XHMUMU;

8) 0COOCHHOCTH CTPOCHHS M PEAKIIMOHHOW CIHOCOOHOCTH OCHOBHBIX KJIACCOB OPraHHYECKUX
COCIMHEHH;

9) Hay4HbIE OCHOBBI KJIaCCH(PHUKAIIUK, HOMEHKIATYPhI K H30MEPUHU OPTaHUYECKUX COCTUHEHHIA;

10) mpaBwiia XpaHeHHs] XUMHYECKHUX PEaKTHUBOB, IMpaBmia OE30MacHON pabOThl ¢ XMMHUYECKHUMU
BEIIECTBAMH.

Ymern:

1) caMOCTOSITENTHHO OIpPENEINATh METH CBOEro OOydYeHHs, CTaBUTh M (OPMYIUpOBaTH I cels
HOBBIC 3aJjaud B yuyebe W TO3HABATENbHON [EeSTEIbHOCTH, Pa3BUBAaThb MOTHUBBI M HHTEPECHl CBOEH
IM03HABATEIILHOM JESITCIIFHOCTH,

2) caMOCTOATEIHbHO MaTeMaTUYECKH KOPPEKTHO CTaBUTh €CTECTBEHHO-HAYYHBIE 3a7a4H, TPOBOAUTH
CTPpOru€ MaT€MaTU4ICCKUEC paccymneHI/m;

3) ycTaHaBIMBAaTh CBSI3UM MEXIY pEATbHO HaAOMIOJaeMbIMH XUMHUYECKUMHU SBICHUSMU U
mnmpoueccaMm, MHNpoOUCXOAANIUMHA B MHUKPOMUPE, 00BACHSITH IMPHUYUHBI MHOFOO6paSI/I${ BCUICCTB,
3aBHCHMOCTh MX CBOWCTB OT COCTaBa U CTPOCHHMs], a TaKKe 3aBUCHMOCTh MPHUMEHEHHUs BEIIECTB OT HX
CBOIICTB;

4) caMOCTOSTENILHO TUIAHMPOBATh M MPOBOUTH XUMHUECKHN SKCIIEPUMEHT C COOJIOICHUEM MTPABHUIT
TEXHUKH 0€30MacHON paboThI C BEIIECTBAMHU U JJAOOPATOPHBIM 000PYIOBAaHUEM; HCCIIEIOBATh CBOMCTBA
HEOPraHMYECKUX U OPTaHMYECKHUX BEUIECTB, AHATTU3UPOBATH PE3YNIbTAThI MPOBEACHHBIX OIMBITOB U JIEJaTh
AOCTOBECPHBIC BEIBO/IbI,

5) uCHoab30BaTh HMH(DOPMANMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH, AaKTUBHO TMOJIb30BaThCS
CIPaBOYHBIMU MaTepUaAIaMU U y4EOHOH JIUTEpaTypor O XUMHH.

Baapners:

1) 0a30oBbIMH 3HAaHUSAMH B 00JacTH (YHIAMEHTAJIBHBIX pa3Je/ioB MaTeMaTHKH B o00Obeme,
HEeoOXOIUMOM Ui BJaJIeHUs MaTeMaTUYeCKUM ammapaToM aHajlu3a JaHHBIX W s 00paboTKH
uHpOpMaIUU N0 Y4eOHBIM AUCHUIUIMHAM HAIPaBJICHUS TOATOTOBKU

2) OCHOBaMH XMMHUYECKOH IPaMOTHOCTH: CIIOCOOHOCTBIO aHATM3UPOBATh M OOBEKTHBHO OI[CHUBATH
KM3HEHHbIE CHUTYyalluW, CBSA3aHHBIE C XMMHUEH, HaBbIKAMH 0€30MMacHOro OOpallleHUs C BeIeCTBAMHU,
UCIOJIb3YEMBIMU B TIOBCEIHEBHOM >KM3HM; YMEHHMEM aHAJIM3HPOBaTh M IUIAHUPOBATh HSKOJIOTHMUYECKU
Oe30macHoe MOBE/ICHUE B LIENAX COXPAHEHUS 370POBbS U OKPY>KAIOLIEH Cpeibl;



3) mpeAcCTaBICHUSMH O 3HAYCHUHM XMMHUYECKOH HAyKHd B PEIICHUH COBPEMEHHBIX 3KOJOTMYECKHX
npo0JieM, B TOM YHCJie B IPEIOTBPAILICHUH TEXHOT'CHHBIX U AKOJIOTUYECKUX KaTacTpod;

4) nepBOHaYaJIbHBIMU CUCTEMATU3UPOBAHHBIMU IPEJCTABICHUSMHU O BEILIECTBAX, UX IPEBPALLICHUSX
Y IPAaKTUYECKOM ITPUMEHEHUH, TOHATUINHBIM alapaToM U CUMBOJUYECKUM S3bIKOM XUMMUH;

5) HaBbIKaMH pabOTHI ¢ PA3IMYHBIMHU UCTOYHUKAMHU HH(DOPMAIUH.

,Z[I/ICLII/IHJII/IHa SABIIACTCA HpeIIHleCTBYIOHIeﬁ AJId U3YYCHUA CICAYIOIUX AUCHHUILINH: «BI/IOXI/IMI/HI»,
«Tenno- u XJIaAJOTCXHHUKA», «Hpoueccm H almapaThel IIHMIIEBBIX IIPOU3BOACTB), «BBGI[CHI/IC B TEXHOJIOTHIO
MMUIICBOI'O ChIPbA», «DOU3UKO-XUMHUYECKHIE OCHOBEI 1 O6IJ_II/IG MMPUHIUIIBI Hepepa60TKH pPaCTUTCIIBHOT'O
CBhIPBS».

WN3yuenue naHHOM y4eOHOM JUCUUILIMHBI SIBISIETCS TIOJATOTOBKOM CTyJIeHTa K Oyayien
npodeccuoHaNbHOM  AEATEIbHOCTH — IPOU3BOJICTBEHHO-TEXHOJOTHYECKOW U 3KCIEpUMEHTAIbHO-
HCCIIEA0BATEIBCKOM.

4. Tpeﬁ()BaHI/Iﬂ K pe3yJibTarTaM 0CBOCHUA TUCHUIIJINHBI

B pesynapraTe wu3ydyeHHs MAHHOW MUCHUIUIMHBI CTYIEHT JOJDKEH 00JaJaTh CIEAYIOIIMMHI
npodeccHOHATBHBIMHA KOMIIETCHLIUSIMM |

® CIIOCOOHOCTBIO OIPENENATh U aHATM3UPOBATh CBOMCTBA CHIPhS U MONYy(PabpUKaTOB, BIUSIONINE HA
ONTHMHU3AIMIO  TEXHOJOTHYECKOro  Mpolecca W KayecTBO  TOTOBOM  MPOIYKIUH,
pecypcocbepexenne, 3hHEeKTUBHOCTD M HAJACKHOCTH mpoiieccoB npousBoacTaa (ITK-1);

® CINOCOOHOCTBIO HCHOJBb30BaTh B TMPAKTUYECKOW JAEATEIHHOCTH CIEHUAIU3UPOBAHHBIC 3HAHUS
dyHIaMEHTANBHBIX pa3/leloB (HU3UKH, XHMHW, OHOXMMHH, MATEMaTHKH [UIS OCBOCHHUS
bU3NYECKUX, XUMUYECKUX, OHOXUMHUYECKHX, OHOTEXHOJIOTHYECKHX, MHUKPOOMOIOTUYECKUX,
TETUIOPU3NYECKUX MPOIECCOB, MPOUCXOAAIIMX NPU MPOU3BOJCTBE MPOAYKTOB IHUTAHHS U3
pactutensHoro ceipbst (ITK-5);

® TOTOBHOCTHIO IPOBOJUTH HU3MEPEHMsS] W HAOJIOJIEHUS, COCTABJIATH OIMCAHUS IPOBOJUMBIX
UCCJIEIOBAaHUM, aHAJIM3UPOBATh PE3YyJIbTaThl UCCIEIOBAaHUI U MCIONb30BaTh UX IPU HAMCAHUU
0TYeTOB U HayuHbIX yOnukarmii (ITK-14).

CTyaeHT NOKeH:
3HaTh:

1. lemu u 3agaun GU3NYECKON U KOJUTOUAHOW XUMUH, TTyTH U criocoObl ux pemenus (I1K-1, TIK-5,
[1K-14).

2. Ponb u 3HaYeHHE METOJ0B (PH3UIECKON U KOJIJIOWTHOW XMMHH B MTPAKTUIECKOH JIESITETLHOCTH
CcrieraarcTa-TeXHomora nuiieBsix mpou3soacTs (TTIK-1, TIK-5, TTK-14).

3. OcHOBHBIE pa3/enbl PU3NIECKON U KOJUTOMIHOW XUMUHU. OCHOBHBIE TTOHATHUS H METOJIBI ITOM

mucnuumnsl (ITK-1, TIK-5, TIK-14).

OcHOBHBIE 3Tamnbl Pa3BUTHS GU3NIECKOIN U KOJJIOWIHON XHMMHH, €€ COBPEMEHHOE COCTOSTHUE.

OcHoBBI XUMH4eCcKOit TepmonuHamuku u Tepmoxumun (I1K-1, ITK-5, TIK-14),

Xumndeckoe u azosoe pasaosecue (ITK-1, ITK-5, [TIK-14).

TepmoauHaMuyeckrue CBOWCTBA paCTBOPOB HEIEKTPOIUTOB M OCOOCHHOCTH PaCTBOPOB

anektponutoB (ITK-1, ITK-5, [TIK-14).

Onexrpoaubie npoueccs (ITK-1, ITK-5, TTK-14).

9. Ocuosbl xumnveckoii kuaeruku (ITK-1, ITK-5, TIK-14).

10. OcHOBBI COBpEeMEHHOTO yueHHUs1 0 aucrnepcHoM coctosiHuu Bemectna (I1K-1, [TK-5, TIK-14).

11. SIBnenwus Ha rpanunax paszaena ¢asz (IK-1, IK-5, TIK-14).

12. ITytu 1 ycnoBUs BOZHUKHOBEHUS AUCIEPCHBIX CUCTEM, HX 0COOBIE MOJIEKYIISIPHO-KMHETHYECKHE,
onTryeckue u dekTpuueckue ceoicrea (I1K-1, TIK-5, TIK-14).

No ok

0



13. YCToiunMBOCTD U pa3pylIeHUE TUCTICPCHBIX CUCTEM, Pa3BUTHE B HUX IIPOCTPAHCTBEHHBIX
CTPYKTYP CO CBOCOOPA3HBIMH PEOJIOTHUSCKMMHU CBOMCTBAMH, YIIPaBJICHHE CBONCTBAMH
mucriepcubix cuctem (ITK-1, TTK-5, TTK-14).

YmMeTh:

1. CamocrosTensHO paboTaTh ¢ y4eOHOW U CIIPABOYHOM JTUTEPaTypoil 1o puznueckon u
kosmtouanoit xumun (ITK-1, ITK-5, TIK-14).

2. PaccunThIBaTh OCHOBHBIE SHEPIETHYECKHE XapaKTEPUCTHKH (PU3UKO-XUMUYECKUX MPOLIECCOB,

paznnunbie pusuko-xumuueckue Bennunnsl ([IK-1, TTK-5, [TK-14).

[Tonp3oBatbes huzndeckuM U xumuueckum obopymoBanueM (ITK-1, ITK-5, ITK-14).

4. TIporHO3MpOBaTh PE3yNbTaThl (PUIUKO-XUMHUYECKHX MPOIIECCOB, IPOTEKAIONIINX B PA3TUIHBIX

cucTeMax, onupasch Ha Teoperndeckue nojoxenus (ITK-1, TTIK-5, ITK-14).

HayuHno o6ocHoBbIBaTh Habmogaembie sBiaeaus (I1K-1, TTK-5, ITK-14).

6. [Ipou3BOIUTH (hU3UKO-XUMHUECKUE U3MEPECHHUS, XapAKTEPHU3YIOIHE TC UM HHBIC CBOWCTBA
pacTBOpoB, cMecelt u apyrux oowsekroB (I1K-1, I[1K-5, TIK-14).

7. TlpencTaBiaTh JaHHBIC IKCIIEPUMEHTAIBHBIX HCCIIeI0BaHui B Buje rpadukoB u tadmui (ITK-1,
[1K-5, TIK-14).

8. IIpou3BoauTh HAOIOACHUS 32 MPOTEKAHUEM XMMUYCCKHX PEaKIUil U ejaTb 000CHOBAHHBIC
BeiBOJIbI (T1K-1, TIK-5, T1K-14).

9. IlpencraBiaTh pe3ysbTaThl IKCIIEPUMEHTOB U HAOJIIOICHUI B BUJIC 3aKOHYEHHOTO IIPOTOKOJIA
uccnenoBanus (ITK-1, TTIK-5, ITIK-14).

w

o

Baagern:

1. HaBbikamMu caMOCTOSITENIbHONW PabOThI ¢ y4eOHOW, HAyYHON U CHPABOYHOMW JIMTEPATypOIl; BECTH
MOMCK U Jenath obobmaromue BeiBoAbl (ITK-1, ITK-5, TTK-14).

2. HaBpikamm Oe3omacHOW pabOTBI B XUMHUYECKOW Jaboparopud W yMEHHUsS OOpamarbes ¢
XUMHUYECKON TMOCYJOi, peakTHBaMU, padoTaTh C Ta30BBIMH TOPEJIKAMH U SJICKTPUUYECKUMHU
npubopamu (ITK-1, T1K-5, I1K-14).

3. OCHOBHBIMH NPUEMAMH U TEXHUKOW BHITIOTHEHHS SKCIIEPUMEHTOB, UMETh HABBIKH PaOOTHI C
bu3rKo-xumMuYeckuMu npudopamu u ycranoskamu (I1K-1, ITK-5, [1K-14).

[Ipu mpoBeneHUM y4deOHBIX 3aHATHM oOecreuMBaeTcs pPa3BUTHE y OOYYAIOIIMXCS HAaBBIKOB
KOMaHAHOW paboThl, MEXJIUYHOCTHOM KOMMYHUKAIMU, TNPUHATHS pEIICHUN, JUIEPCKUX KadecTB
(BKiIIOYasi Mpu HEOOXOJMMOCTH MPOBEIAEHUE MHTEPAKTUBHBIX JIEKIIMH, TPYNIOBBIX JUCKYCCUM, POJIEBBIX
UTp, TPEHUHTOB, aHANU3 CUTYalluil ¥ UMUTAIIMOHHBIX MOJIEJel, mpernogaBaHue JUCIHUILTUH (MOAYJeH) B
(dbopmMe KypcoB, COCTABICHHBIX Ha OCHOBE PE3y/IbTaTOB HAYYHBIX MCCIIEIOBAHMIA, B TOM YHCJE C YIETOM
pPErHOHANBHBIX OcCOOEHHOCTEH TMpodecCHOHANBHON AESITeTbHOCTH BBIMYCKHHKOB W TOTPEOHOCTEH
paboTtonaTeneii).



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

Howmep HaumeHnoBanue TeM (BOIIpocoB), CamocTosTenbHas paboTa CTyJEHTOB Dopma Komnuuectso
HeJeNn M3y4aeMbIX 10 JTaHHOU KOHTpOJIS 0asioB Jlureparypa
JCIITLITHHC. b 126 Conepxanue Yackl min max
1-2 2 cemecTp 2 4 | OcHOBHBIE TEpPMOIMHAMHUIECKHUC 6 Koncmexr, 0 6 [1]- 6],
OUBNYECKAS XUMMUS HOHATHSL W OIpPEACICHHSI: CHCTEMA, YCTHBIH o1Ipoc, [13]- [18]
mapaMeTpel,  MPOIEcCH,  (QyHKIHH TIpoBepKa 1/3,
OCHOBBI XUMHWYECKOM cocrossHus.  Teruora u  pabora. oopmiierne
TEPMOJUHAMUKHU. HyneBoe Hawamo TepMOIMHAMHKH. TabopaTopHOH
TEPMOXUMMSL. YpaBHEHUsI COCTOSHHA. BHYyTpeHH:SA paboTsl
3Heprus cucrteMsl. DHTanbnus. Ilepsoe
JIa6. paGora Nel. Kanopumerpus. Haqaj1o TCPMOAVHAMMKH.
OrpesieNieHne TeMIoThI TemmoeMKoCTh CHUCTEMBI.
PACTBOPEHHS U TETLIOTHI Tepmoxumusi. TepMoxumuyeckue
THAPATOOGPA30BAHHS COJICH. ypaBHeHUs. 3akoH ['ecca u cienctBus
u3 Hero. CraHapTHOE COCTOSHHE
BemectBa. CTaHmapTHBIE SHTAJIBIINH
00pa3oBaHMAN  CrOpaHHsS  BEIIECTB.
Pacuer TEIUTOBBIX s peKToB
XMUMHUYECKHX peaknuii. 3aBHCHMOCTD
TEIUIOBBIX 3((PEKTOB OT TEMIIEPATYPBI.
3-4 SHTPOIIUS. BTOPOE U 2 4 | Bropoe Hayano  TEPMOJIUHAMHKH. 6 Koncnekr, 0 6 [1]- [6],
TPETBE HAYAJIA DuTpomus, ee  ONpelelcHHEe | YCTHBIH 0Tpoc, [13]- [18]
TEPMOJIUHAMHUKMN. CBOMCTBA. DHTponus u poBepKa 1/3,
SHEPI'NSI TUBBCA 1 TEPMOIMHAMHYECKAS BEPOSITHOCTh peuieHue 3a1ad
SHEPT'US I'EJIBMI'OJIBIIA cuctembl.  ®opmyna  bonbumana. 10 TEPMOXUMUU
Pacuer oHTponmMM TIpH  pa3NIUYHBIX
Pacuer TeruoBbix 3¢ dexToB mporieccax. IIporneccor B

XAMHYECCKHUX PEAKIHHA 10 3aKOHY
I'ecca u ero ciencrBusM. Pacuer
TEPMOJAMHAMHYCCKIX (PYHKIIUH
COCTOSIHUSI CHCTEMEL.

HEHU30JIUPOBAHHBIX CHCTEMAX: YHEPTHs
I'm66ca u sHeprust ['empMmrosbia Kak

XapaKTepUCTUUECKHE GbyHKIMN
cucreMbl. Kputepuii paBHOBECHBIX H
CaMOIIPOU3BOJIEHBIX MIPOIIECCOB.
Pacuer wusmenenuii sHeprum ['mbbca
npu MPOTEKAHUU Ppa3NYHBIX
IIPOLIECCOB. Tpetbe Hay4ajo

TEPMOJAVHAMHUKH, €T0 (POPMYITHUPOBKH.




5-6 XUMHNUYECKOE XUMHUYCCKUI MOTEHIHAT Kak (akTop Komucrexkr, 6 [1]- [6],
PABHOBECHE. HHTCHCHBHOCTH  (DM3MKO-XUMUYECKUX YCTHBIN onp;)c, [13]- [18]
MpoueccoB. XUMHUYECKOE PAaBHOBECHE. TIpOBEpKa 1/3,
KOHCTAHTBI KoncranTs! paBHOBECHS. 3akoH odopmiieHHEe
PABHOBECH:I. JIedcTByromux  Macc.  KoHcTaHTHI nabopaTopHO
CMELIEHHUE paBHOBECHSI C y4ETOM pealbHbIX paboTeL.
PABHOBECUA YCIIOBUH. OYruTUBHOCTD u Pacuets o
AKTHBHOCTb. TEPMOJIMHAMUK
JIao. paﬁoTa Ne2. Xumunueckoe CMemeHHe paBHOBECHUS: IIPUHIUI ©
paBHOBecue. BiusiHue Jle [Illarenbe — Dbpayna. Pacuer
KOHIICHTpAllUK BCIICCTB, KOHCTaHThl PAaBHOBECHS U COCTaBa
Y4acTBYIOIHUX B PCAKINH, paBHOBECHOU cMecH o
TEMIICPATYpPbI U KUCIIOTHOCTH TCPMOJMHAMHUYCCKUM JAaHHBIM.
Cpelbl Ha CMEIICHUE PAaBHOBECHSI.

7-8 ®A30BOE PABHOBECHE. dazoBoe paBHOBecue. Uncio crenexeit Komucrexkr, 7 [1]- [6],
JAUATPAMMBI COCTOSHUSL. cBoOoasl. [IpaBuio ¢as I'nbdbea. YCTHBIH o1poc, [13]- [18]
TEPMUYECKHI AHAJIN3 OIHOKOMITOHEHTHEIE, TpoBepKa 1/3,

JIBYXKOMIIOHEHTHBIE U Pacuer KoHCTaHT
PacueT KOHCTaHT paBHOBECHS TPEXKOMITIOHEHTHBIE cuCTeMBbl. OCHOBBI paBHOBECHS U
XMMHUYECKHX peaknuil. Pacuer TEPMHYECKOTO aHaIN3a. YHCNa CTeTeHeH
YHCIla CTETEeHeH CBOOO0 b CBOOOBI.
TEPMOJMHAMUYECKON CUCTEMBI.
9 1 PYBEXKHAS ATTECTAIASA IMoaroroBka K 1 pyOexHoit KommbroTepHo 25 [1]- [6],
KOHTPOJIbHO# pabote e [13]- [18]
TECTUPOBaHHE
9-10 PACTBOPBL. PacTBOpBI TepmoauHaMIIecKast Komucrexkr, 6 [1]- [6],
TEPMOJIUHAMUYECKHUE XapaKTepUCTHKA U CBOiCTBa YCTHBIH 0Ipoc, [13]- [18]
CBOMCTBA UJEAJBHBIX uaea’dbHBIX  pacTBOpoB.  JlaBieHue MpoBepKa J/3,
PACTBOPOB HACBILIEHHOTO mapa. 3akoH Payns. odopmiieHHE
Temneparypa 3aMep3aHus " n1abopaTopHOH
JIa6. padora Ne3. PacTBopbL. TeMIlepaTypa KHUIIEHHs pa30aBICHHBIX paboTsl
Crnoco0bl BEIpaKEHHUS UX pacTBOpoB (xpuockormust "
KOHUeHTpauuu. Pacuer 30YITHOCKOIIHS). Ocmoc u
TEPMOIMHAMHUYECKUX CBOMCTB. OCMOTHYECKOE JIaBjeHHe. 3aKoH BaHT-
Todda.
11-12 PACTBOPBI Teopust SIIEKTPOITUTHIECKOMN Komucrexkr, 6 [1]- [6],
DJEKTPOJIUTOB, UX qucconuarnun. CTeneHb JTUCCOIMAIINH. YCTHBIH 0Tpoc, [13]- [18]
OCOBEHHOCTHN. W3oToHMYIecKmii KO3 QHUIINEHT. IIpoOBepKa 1/3,




SJEKTPOIIPOBOJHOCTH Koncranta  muccoumanmu  crnaObIX odopmiieHne
PACTBOPOB SNIEKTPOIUTOB.  3aKOH  Pa3BEACHUA nabopaTopHO
SJIEKTPOJINTOB OcTBanpma. paboThI
OJIeKTPONPOBOJHOCTh pacTBOpOB
Jla6. padora Ned. JIIEKTPOJIUTOB. YIENbHast W MOJbHas
ONeKTpONpOBOIHOCTH PACTBOPOB 3JIEKTPOIPOBOTHOCTH. MonbHas
3JIEKTPOIIUTOB. 3JIEKTPOIPOBOIHOCTD pu
Konnykromerpuueckoe 6eCKOHEUHOM pa3baBieHuH.
oIpeieNeHue KOHCTaHThI [TogBuXHOCTH  HMOHOB M YHUCIA
JUCCOLMAINY YKCYCHON KUCIIOTBI. nepeHoca. 3aKkoH Konspayma.
Konnyxromerpus: oIpeneneHue
CTETIEHH U KOHCTaHTHl AMCCOLHMAINU
CJ1a0BIX ANEKTPOJIUTOB.
Teopust ~ CHIBHBIX  3JEKTPOJIUTOB
Je6ast-XroKKkers. AKTHUBHOCTB
3JIEKTPOJIUTOB. Honnas cuia
pPacTBOpOB. Cpennuit HOHHBIN
KO3 PHUINECHT aKTUBHOCTH.
13-14 SJIEKTPOJIHBIE Mexanusm BO3HHUKHOBEHUS Koncnekr, [1]- [6],
MPOILIECCHI. YCTPOMCTBO ANMEKTPUYECKOTO NOTEHIIHATA. YCTHBIH 01poc, [13]- [18]
U PABOTA KonTakTHsie, 3JIEKTPOJHBIE u npoBepKa 1/3,
T'AJIBBAHUYECKOI'O nnuddy3noHHbIE MOTEHLUAJIBI. odopmIeHHE
SJIEMEHTA. YceTpoiicTBo " pabota nabopaTopHOH
HNOTEHIHMOMETPUSA U raJlbBaHU4ECKOT0 3JIEMEHTA. paboTs!
HOTEHHUOMETPUYECKOE ONeKTPOABIKYILAS cuna.
TUTPOBAHUE CranpaptHele 3JIEKTPOAHbIE
MOTEHIIUAJIBI. Psan HaIpspKeHUH
Jlao. pabdora NeS. OnpeneneHue 3JeMEeHTOB.  YpaBHeHue HepHcra.
3/1C u paboOTHI TaTbBAHUTIECKOTO DNEeKTPOIbL, 3JIEKTPOXUMHUYECKHE
anemeHTa. [loTeHnImOMETpHSL. LN U XUMUYECKHE UCTOYHHKU TOKa.
[ToreHunomerpusi.
15-16 OCHOBbI XUMMYECKOM Xumnueckas — kuHetnka.  CKOpOCTh KoHcrexr, [1]- [6],
KHMHETUKHU. KATAJIU3 XUMHUYECKOH peaxnum. YCTHBIH o11poc, [13]- [18]

JIad. pabora Ne6. Xumuueckas
KkuHeTHKa. OmnpenenaeHue
KOHCTAaHTbI CKOPOCTH pPEeaKUU
BTOPOTO TIOPSI/IKA.

MonekynspHOCTp  peakuuu. 3aKoH
JEHCTBYIOIMX Macc Uil MPOCTBIX
TOMOT€HHBIX  pEaKIUi. Iopsnox
xumuueckux  peakuuil. Koncranrta
CKOPOCTH XHMHYECKOH peaKIuu, ee
onpeneneHne. MexaHu3sM XUMHUYECKUX

TIpoBepKa 113,
odopmiienne
nabopaTopHOH
paboTsl




peakunﬁ. SHCpI‘I/IH aKTHUBallUuU.

YpaBHeHue Appenmyca.

AKTHBUPOBaHHBII KOMIIIIEKC u

cTepuueckuii paxrop.

Karanus. Karanuzatopst u

KaTaINTHYECKUE peaknuu. MexXaHu3M

KaTaJIUTHYECKUX peakuui.

Kartanutrueckas aKTUBHOCTb.

DepMeHTaTUBHBIN KaTajus, ero

0COOCHHOCTH.

17 2 PYBEJXHASI ATTECTALIUS 2 IMoarotoBka K 2 pyoexHOM 6 KommsrotepHoe 25 [1]- [6],
KOHTPOJIBHO# paboTe. TECTHPOBaHHE [13]- [18]
UTOrO 16 34 58 100
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Howmep HaumenoBanue tem (BOnpocos), CamocrosrensHas paborta DopMbl Konuuectso
HeJeNn n3y4aeMbIX 1O TaHHOW CTYJICHTOB KOHTPOJIS 0asIoB Jlureparypa
AHCHHILTHEE. 120 Cogepxanue Yacer min max
1-2 3 cemectp 4 | OOuue CBOWCTBA AUCTICPCHBIX CHCTEM. 2 Koncmekr, 0 6 [71- [12],
KOJUIOUTHASI XUMUS Kinaccudukanus JUCTIEPCHBIX CHCTEM. YCTHBIH oIIpoc, [17]- [20]
Ponp xomnougHONW XUMHUM B HPUPOZIE, TIpoBepKa 1/3,
MPEJIMET U COAEPKAHUE ee  3HaYeHHWE I  XUMHYECKOH odopmireHne
KYPCA KOJLJIOMJIHOM TEXHOJIOTUHI MHOTHX oTpaciei Ta00PaTOPHBIX
XHMMU. OBILIME CBOMICTBA npousBoacTBa. KommonmHas xumus u pabor
JUCIIEPCHBIX CUCTEM. samura OKpY:Karoule CpEABIL.
KJIACCU®UKALIUSA OCHOBHBIC TIOHATHSI WU OIPEAEICHUS
JUCIIEPCHBIX CUCTEM KOJUIOM/IHOH XHMUH.
OTnu4uTeNbHbIE NPU3HAKH
Jla6. paGora Nel. [Tonyuenne JMCIEPCHBIX CHUCTEM: T'eTEePOTreHHOCTb
MHO(OGHBIX ¥ THOHIBHBIX u  aumcnepcHocTh.  Knaccudukanys
KOJUTOMIHBIX PACTBOPOB. JMCIEPCHBIX CUCTEM MO arperaTHOMY
Jla6. pa6ora Ne2. ITonyucHue COCTOSHHIO, 1o KHHETHYECKIM
SMYJIBCHI U TICH U H3yYeHHe HX CBOWCTBaM amcmepcHOH (aspl, 1O
CBOJCTB. pasMepy YacTHIl, 10 B3aUMOACHCTBHUIO
MEXIY YaCTHIAMH U CPEIOit.
3-4 INOBEPXHOCTHOE 4 | IloBepXHOCTHOE HATSHKCHUE KaK Mepa 2 Koncnexr, 0 6 [71- [12],
HATS)KEHUE U CBOOOJHON HYHEPrMH  IOBEPXHOCTH. YCTHBIH 01Ipoc, [17]- [20]
HOBEPXHOCTHAS SJHEPTUSA OcHOBBI TEPMOIUHAMUKHU MIpoBepKa 11/3,
TIOBEPXHOCTHBIX  SIBICHUH. MeTompl odopmreHne
Jlao. pabdora Ne3. [ToBepXHOCTHbIE HU3MEpEHUs MOBEPXHOCTHOTO nmabopaTopHO
SIBTICHUSI U TIOBEPXHOCTHOE HaTsOKEHUsS. JKUIKOCTeH. BHyTpeHHs paboThlI.
HaTspkeHune. OmpeaeneHue MoIHON (monHast) ynenbHas I[OBEPXHOCTHAS
[IOBEPXHOCTHOH 3HEPruu SHEPrusl. VYpaBHeHue I'u66ca-
JKUJIKOCTEH. I'ensmronsua. TIpouecchr
CaMOIIPOU3BOIBHOIO YMEHbBIICHUS
IIOBEPXHOCTHOM SHEPIUU u
(hOpMHUPOBaHUS TIOBEPXHOCTHOTO CIIOSL.
5-6 AJICOPBIIMSA U 4 | OCHOBHbIE IIOHATHA M OIPEICICHUSL. 2 Koncnexr, 0 6 [71- [12],
MNOBEPXHOCTHOE dyHnnameHTalbHOE  AJCOPOLMOHHOE YCTHBIH ompoc, [17]- [20]
HATSI’KEHUE. ypaBHeHne ['mb0ca. ['mGOcoBckas npoBepKa 1/3,
OYHJAMEHTAJIBHOE azcopOnus. odopmireHne
AJCOPBIIMOHHOE IToBepxHOCTHAs AKTUBHOCTb. nabopaTopHOH
YPABHEHUE I'MBBCA. [ToBepxHoctHo-akTuBHEIE ([TAB) W paboThI.
IHOBEPXHOCTHAA IIOBEPXHOCTHO-MHAKTUBHBIE BELICCTBA.
AKTHUBHOCTbD. OpueHranuss TUQUIBHBIX MOJEKYT Ha
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IHOBEPXHOCTHO-
AKTHUBHBIE BEIIECTBA

JIa6. padora Ne 4. [ToBepxHOCTHO-
aKTHBHBIC BEIIECTBA.
Uccnenosanue
MHIEII000pa30BaHus B pacTBOpax
ITAB. Ompenenenne KpUTHYECKON
KOHLIEHTpAI1H
muremiooopasosanus (KKM) mo
U3MEHEHHUIO TOBEPXHOCTHOTO
HaTsbKeHUs pactBopos [TAB.

rpaHune pasgena (as. YpaBHeHHe
IlIumkoBckoro. IlpaBuno  drokio-
Tpayoe.

CBo¥iCTBa pPacTBOPOB KOJIIOMIHBIX
[TAB. Knaccudukarms ITAB.

Munemioobpa3zoBanne u
COTIOOMH3ans B pacTBopax
KOJIJIOMIHBIX TTIAB. MeToapl
OTIpeIeNICHUs KPUTUYECKOMH
KOHLIEHTPALK MHILEIUI000pa3oBaHusl.
IIpumenenue ITAB. Mexanusm

MOIOIIIET0 JIEHCTBUS.

7-8 AJCOPBIMSA HA TPAHULIE AncopOIiss Ha TpaHMIE pa3jena Koncmekr, 7 [71- [12],
PA3ZJAEJAT-T, T-PACTBOP. TBEPJOE TENO — ras, >KUIKOCTh — Tras. YCTHBIH OTIpOC, [17]- [20]
YPABHEHUE ®PEVHJINXA. VYpasuenue ancopbrun PpeitHmmxa. TIpoBepKa 1/3,
TEOPUA Teopus MOHOMOJEKYJIIPHOI odopmicHHEe
MOHOMOJIEKYJISSPHOU ancopbrmu Jlenrmiopa. AncopOmus Ha nabopaTopHO
AJICOPBIINU JIDHI'MIOPA. ITPaHULE pasfella TBEPIOEC TEIO0 — paboTEL.
3AKOHOMEPHOCTH pactBop. MosekymsipHas ancopOnus u3
MOJIEKYJIAPHOM, MOHHOM PacTBOPOB: BIUAHME  HPUPOJIBI
U MOHOOBEMEHHO azicopOeHTa, pacTBopuUTens u
AACOPBIIUN. PpacTBOPEHHOTO BellleCTBa Ha
aacopbuuto. OpueHTalusl MOJEKYT
Jlad. padora Ne 5. AncopOrms. ITAB Ha rpanuue pasnmena ¢as.
AncopOIus yKCYCHOH KHUCIOTH Ha [IpaBuno ypaBHUBaHUS MOJIAPHOCTEN
MOBEPXHOCTH aKTHBHPOBAHHOTO Pebunnepa. AncopOums U3 pacTBOpOB
YIS JIEKTPOINUTOB.  JIMOTpONHBIE  PSIBI
noHoB. IIpaBuno Ilanera — dasHca.
NonooOMmenHas ancopOorus, ee
0COOEHHOCTH " MIPaKTHYECKOe
HNpUMEHEHHE.
9 1 PYBEXKHASI ATTECTALIMSA IMoaroroBka K 1 pyOexHoi KommbrorepHoe 25 [7]- [12],
KOHTpOJIbHO# paboTe TECTUPOBAHHE [17]- [20]
9-10 BBICOKOMOJIEKYJISIPHBIE BBICOKOMOJIEKYJISIDHBIE  COCMHEHNS, Kowncnexkr, 5 [7]- [12],
COEJIMHEHMUSI, UX X TOJy4YEeHHE W OCHOBHBIC (DHU3UKO- YCTHBIH OIPOC, [17]- [20]
CBOWCTBA. PACTBOPHI XMMHYECKHE CBOMCTBA. DIACTUYHOCTD npoBepKa 1/3,
HOJIMUMEPOB U IUIACTUYHOCTb IOJIUMEPOB, HX odopmireHne
ByJIKaHM3a1ys. [IpumMepsl. nabopaTopHOH
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JIa6. padora Ne 6.
BricokomonekynspHble
COEIMHEHHS U UX CBOMCTBA.
HccnenoBanue nponecca
HaOyXaHUS TBEPIBIX IIOJMMEPOB.

BLICOKOMOﬂeKyHﬂpHLIe OJICKTPOJIUTHI,

ux KIaccuuKanus, CBOWCTBA.
N3osnextpuuaeckoe COCTOSIHHE
OETIKOB.

Bsaumoneiicteue TOJINMEPOB c
pacTBOpHTEIeM: HaOyxaHue,

BBICAIMBAHUE,  CTyIAHEOOpa3oBaHME,
CHHEpE3HC.

paboTsl

11-12 | CTPYKTYPOOBPA3OBAHUE OcHoBbl  peosiorun. Peonornueckue Koncnexkr, [71- [12],
B JUCHHEPCHBIX CBOICTBa JIICTIEPCHBIX CHCTEM. YCTHBIH o1poc, [171- [20]
CUCTEMAX. BA3KOCTb Bsi3kocTh  CBOOOAHO - JUCHEPCHBIX MpoBepKa 11/3,
KUJAKOCTEU CUCTEM. YpaBHeHUE Herorona, odopmiieHne
JTa6. paGora Ne 7. Peostorus ypaBHEHHE Ocniam)zxa —  Beitns, nabopatopHoH
ypaBHeHue [lyaseitns. HeroToHOBCKHE, paboThI
TICTICPCHBIX cucTeM. M3mepenne
. TICEBAOIUIACTHYCCKIEC W JIUIaTaHTHEIC
BSI3KOCTH KHUIKOCTEH N .
JKUAKOCTU. YpaBHEHUE OUHIITEHHA U
KaMIBIPHBIM BUCKO3HUMETPOM.
YCIIOBUS ero TIPUMEHCHUSI.
CrpykTypooOpa3oBaHHE B TUCIIEPCHBIX
cucTeMax. Koarynsmuonasie u
KpHUCTaJTU3AI[MOHHO—
KOHJICHCAlIMOHHBIE CTPYKTYDBI.
IIpupona KOHTaKTOB MEXIY
9JIEMEHTaMHU CTPYKTYpbl. [IpodHOCTB
JMCHIEPCHBIX CTPYKTYyp. ['enu u nactol.
Tukcorponust U cUHEpe3uc. Bs3KocTh
CTPYKTYPHPOBAaHHBIX CHCTEM.
VpaBuenue IllBenoBa — bunrama.
IIpenen Tekyuectu. Peonornueckue
KpUBBIE  UII  CTPYKTYPHUPOBAaHHBIX
XKuIKocTed mo PeOunmepy.
13-14 MOJIEKYJISIPHO- BpoyHoBckoe JIBIDKEHUE, ero Koncnexkr, [71- [12],
KHWHETUYECKHUE npupoga. CpemHuil KBaApaTHYHBINA YCTHBIH OIPOC, [17]- [20]
CBOWCTBA JUCITEPCHBIX CIIBUT. Huddyszus. YpaBuenue MpoBepKa 1/3,
CUCTEM. DWHIITEHA. Hubdysus B odbopmIicHHE
CEJIMMEHTAIIMOHHBIN KOJUIOUJIHBIX cUcTeMax. nmabopaTopHOH
AHAJIN3 OcCMOTHYECKOE JaBJIEHHE 30JICH, €ro paboThI
J1a6. paGora Ne 8. 0COOCHHOCTH. CennMeHTaMOHHO-
. muddy3noHHOE paBHOBecHE.
JucnepcroHHbIH aHAIH3
VYpaBuenne Jlammaca — Ileppena.

HU3KOAMCIICPCHBIX NOPOIIKOB
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METOAOM CCAMMCHTALIUU B

Kuneruueckas YCTOI‘/‘I‘H/IBOCTL.

TPaBUTAIIMOHHOM TIOJIE. OCHOBEI CEIMMEHTAI[IOHHOTO
CeIMMEeHTAIIMOHHBIN aHAITN3 agamm3a. YpaBHeHme CrTokca U
CYCIICH3HH. yCIIOBUS €ero HMPUMCHEHHS.
Omnpenenenne GpakIIHOHHOTO COCTaBa
MIOPOIIKOB.
YpTpaneHTpuQyrupoBaHue.
15-16 SJIEKTPUYECKHUE OOpazoBaHHE M CTPOCHHE JBOHHOTO Koncnexkr, [71- [12],
CBOMCTBA JIJUCNEPCHBIX anektpuyeckoro cmos  (JI9C) Ha YCTHBIH OTIPOC, [17]- [20]
CUCTEM. rpanuie pasaena das. Pacmpenenenue MpOBEpKa 11/3,
SJIEKTPOKUHETHYECKHUE noteHimana B J[9C. CtpoeHue MUIest odopmiienne
SABJIEHUSA B ruapohoOHBIX KOJUIOUTHBIX JTabopaTopHOU
cucTeMax. DJEeKTPOKUHETHYECKHE paboTsI
JIa0. pabora Ne 9. Dnexrpuueckue SIBJIICHUSL: 3JIEKTPOOCMOC,
CBOHCTBA IUCTIEPCHBIX CHCTEM. anekTpoope3, MOTEHIMAT TEUCHHMS,
Onexrtpodopes. TIOTEHINAT CeIMMCHTALINH.
OnextpodopeTnieckoe ONEeKTPOKMHETHYECKHH  MOTCHIHA.
OnpeJesieHue Wsmenenne JIOC u { - moreHmmana
3NEKTPOKHHETHYECKOTO oJ JIEeHCTBHEM IIEKTPOIIUTOB.
MOTEeHLMANIA. [epesapsika MIOBEPXHOCTH.
YpaBHenue l'enbmromnsua —
CMOJIyXOBCKOTO Uil ONpEAEICHUs
CKOPOCTH AIIEKTPOOCMOTHYECKOTO
(anekTpodopeTHueckoro)  mepeHoca.
Mertons! onpenesnenust ( - TOTeHIHana.
[pakTHueckoe NpUMEHEeHNE
JIEKTPOOCMOCA U 3JIeKTpodopesa.
17-18 ATPEI'ATUBHAS dakTopsl ycTOHYMBOCTH B THO(GOOHBIX Koncnekr, [71- [12],
YCTOMYHUBOCTH U JUCIIEpCHBIX cHucTeMax. Koarymsmus YCTHBIH OTIPOC, [17]- [20]
KOAryJsinusi TMOQOOHBIX  JMCIEPCHBIX  CHCTEM. MIpoBepKa 11/3,
JUCHEPCHBIX CUCTEM. Ilopor koarymsuuu. beictpas u odopmiieHHE
TEOPUS KOAT'YJIAAIIUN MEJUIeHHass  koaryiasuus.  Teopus nmabopaTopHOH
CMOJIYXOBCKOTIO. KOAaryJsIuu CMOITyXOBCKOTO. paboThI
OCHOBBI TEOPUMU JJIDO. KoHcTanTa CKOpOCTH  KOAryJsIUH.
3AKOHOMEPHOCTH OcHOBHI TEOpUHN JJIDO.
KOATYJISIHUN [ToTrenunanbHas KpuBas cui
I'NAPO®OBHBIX OTTAJIKUBAHUSA WU IPUTKCHUS MEXIY
JAUCIHEPCHBIX CUCTEM YaCTUI[AMH.
SJIEKTPOJIUTAMU Koarynsimst ruapooOHBIX 30i1ei
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JIa6. padora Ne 10. YcToWunBOCTH
M KOaryisnus JTno(oOHBIX
JHCTIEPCHBIX cucTeM. CHHTE3
THAPO30JIS THAPOKCH A JKelle3a,
U3YYCHHUE er0 KOAryJIALHiu 1
CTaOMIIN3aIIH.

3NEeKTPOIUTAMH, ee OCHOBHBIE
3akoHoMepHocTH. [IpaBuiio lynbue —

Tapan. OmnpenencHue ITOPOTOB
KOAryJISIIUH JJIEKTPOJIUTOB c
Pa3IMYHBIM 3apsIoM HOHOB.

Hemnpasunbubie psagsl.  Koarymsanus
CMECBI0 3JIEKTPOJIHUTOB, aHTATOHWU3M W
CeHCHOMIM3anusl.

Onruueckue CBOWCTBA
KOJUIOMJHBIX  CHCTEM:  paccCesiHue
cBeta, 3pdexr Tunnans. YpaBHeHHE
Panes u ero ananus.

Onrtuueckre METOJbl HCCIIEI0BAaHUS

JCTIEPCHBIX CHCTEM:
YIBTPaMUAKPOCKOIIHS, AJIEKTPOHHAS
MHUKPOCKOIIHA, HeeIoMeTpHs,
TypOUIUMETPHSL.

Adpo3omu, WX  KiIaccH(UKAIW,
MOJIyYEHHUE, CBOMCTBA. MeTtonpl
pa3pylieHus a’po30Iiei.

IIpakTudeckoe 3HauY€HUE a’PO30JCH.
B3psiBbI a3po30i1€ii.
Ilopomku M uX CBOICTBA: TEYEHHUE,

pacImbUIeHHE, bnynauzanys,
rpaHyJIMpOBaHHUE.
18 2 PYBEKHAS ATTECTALIASA 2 INoaroroBka k 2 pyOexHOH Kommnsroteproe 25 [71- [12],
KOHTPOJIbHOM pabdore. TECTUPOBaHHE [17]- [20]
UTOro 18 | 36 18 100
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6. O0pa3oBaTe/ibHbIE TEXHOJIOTHU

®opmbl opraHuzanuu OOy4YCHHS: JICKIUH, JICKIUU-Oecenbl, J1Ta0OpaTOpHbIE W MPAKTHYECKHUE
3aHATHS, CAMOCTOSITENIbHAA paboTa CTyIEHTOB (pELICHHE 3a/1a4, BBIMOJIHEHUE YIIPAKHEHUH, COCTaBICHUE
KOHCIIEKTOB, 0(popMiIeHHE JIaOOPAaTOPHBIX PadoT).

Jis  moCTHXKEHUS TUTAHUPYEMBIX pe3yiabTaToB oOydeHHs, B AucuuiuinHe «®Dusmveckas Hu
KOJIJIOUJIHASE XUMUSD) UCTIONB3YIOTCS pa3iiMyHble 00pa30oBaTeIbHbIC TEXHOIOTHU:

1. Unghopmayuonno-paszsusarowue mexnonoeuu, HarpapICHHbIE HA OBJIAJICHUE OOJBIINM 3a11aCOM
3HaHWi1, 3a[IOMUHAHKE U CBOOOIHOE OTICPUPOBAHHE UMH.

Hcnonb3yeTcst JIEKIUOHHO-CEMHHAPCKUM METOZ, CaMOCTOSTEIIbHOE HW3YYeHHE JIUTEpaTyphl,
NPUMEHCHHE HOBBIX WH(MOPMAIIMOHHBIX TEXHOJOTHH JUISI CAMOCTOSITEILHOTO TIOMOJHECHUs 3HAHMH,
BKJIIOYAst HCIIOJIb30BAHNE TEXHUUECKUX U 3JICKTPOHHBIX CPEICTB HH(POpMAIUH.

2. MesmenvHocmHble — NpAKMUuKo-OpUEHMUPOBAHHbIE — MEXHOAO2UU,  HAINpPaBICHHBIE  Ha
dbopmupoBaHHe  CHUCTEMBI  NPO(ECCHOHAIBHBIX  NPAKTUYECKUX  YMEHHH TNpH  TPOBEICHHUH
OKCHEPUMCHTAIBHBIX HCCICJIOBAHHUMH, OOCCICUMBAIONIMX BO3MOXHOCTh KAYECTBCHHO BBIOJHSATH
poECCHOHATBHYIO IATEIBHOCTb.

Wcnonp3yercsi aHanu3, CPaBHEHHWE METOJOB MPOBEACHUS (U3UKO-XUMHUECKUX HCCIICI0OBaHUH,
BBIOOp METO/1a, B 3aBUCUMOCTH OT 00BbEKTa UCCIIEIOBAaHHS B KOHKPETHOM MTPOU3BOICTBEHHON CUTYalluu U
€ro MpaKTHYECKas peaTnu3aliusl.

3. Pazsusarowue npodieMHO-0pUeHMUpoOBaHHble MeXHOI02UY, HATIPABICHHBIE HAa (hOpMUpPOBaHHE
Y pa3BUTHE MPOOJIEMHOTO MBIIUICHHUS, MBICTUTEIbHON aKTUBHOCTH, CIIOCOOHOCTH MPOOJIEMHO MBICIIUTH,
BUJIETH U OPMYIUPOBATH MPOOIIEMBI, BBIOMPATh CITIOCOOBI M CPEACTBA JJISl KX PEIICHUSI.

Hcnonb3yroTess BUIBI MPOOJIEMHOTO OOYYEHHS: OCBEIICHHWE OCHOBHBIX MPOOJIeM (GU3UYECKOH WU
KOJJIOWIHON XMMHHU Ha JIGKIHUAX, ydeOHBbIE JUCKYCCHU, KOJUIEKTUBHAS MBICIUTEIbHAS JCATEIBHOCTH B
IpyIIax MPU BHIMOJHEHHH TOMCKOBBIX Ja0OpaTOPHBIX paboT, pelieHHEe 3a/1a4 MOBBIIICHHOMN CII0KHOCTH.
[Ipy 5TOM HCIIONB3YIOTCS TIEPBBIE TPH YPOBHS (M3 YETHIPEX) CIOXKHOCTH M CAMOCTOSTEIHLHOCTH:
npoOJeMHOE U3JI0KEHHWE YYeOHOro MaTepuasia IperojaBaTelieM; CO3JaHHEe  IIPerojaBaTesieM
NPOOJIEMHBIX CHTYyallud, a 00y4aeMble BMECTE C HUM BKIJIIOYAIOTCS B MX pa3pelicHHE; MPEroaBaTeib
JUIIb CO3JaeT TPOOJIEMHYI0 CHTYallMio, a pa3pemanT e€ ol0ydaeMble B XOJ€ CaMOCTOSTEIhHOMN
JesITeTbHOCTH.

4. JluunocmHo-opueHmuposanHvle mMexHoiocuu 00y4eHusi, 0OECTIEUMBAIONINE B XOJ€ y4eOHOTO
nporecca y4eT pa3IuuHbIX CIIOCOOHOCTEH 00ydaeMbIX, CO3[aHNe HEOOXOJUMBIX YCIOBUHM JUIs pa3BUTHS
WX WHAMBHIYaTbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTH B ydeOHOM mporiecce. JINYHOCTHO-
OpUEHTHUPOBAHHBIC TEXHOJOTHH OOY4YEHHS peanu3yrTcs B pe3yibTaTe HHIUBUIYATHHOTO OOIIEHUS
MperoIaBaTelisi M CTYIEHTA MPH clladye KOJUIOKBHYMOB, TIPY BBITOJIHEHUH JTOMANTHUX HHIUBUIYAJTBHBIX
3aJlaHu¥, TOJArOTOBKE WHAMBUAYAIBHBIX OTYETOB IO JIAOOPATOPHBIM paboTaM, PElICHUH OJUMITHAIHBIX
3aj]a4, Ha ©KEHEICTbHBIX KOHCYIIbTAIHIX.

HHHOBaIMOHHBIE CIIOCOOBI U METO/bI, UCIOJIb3YEMbIE B 00pa30BaTEIbHOM MPOIIECCE, OCHOBAHbI Ha
HCMOJIb30BAHUU COBPEMEHHBIX JIOCTH)KEHUH HaykM M MHGPOPMALMOHHBIX TexHosoruil. HampaBnensl Ha
MOBBIIIEHUE KayecTBa IIOJATOTOBKM IIYTEM pa3BUTUS Y CTYAEHTOB TBOPYECKHX CIIOCOOHOCTEH H
CaMOCTOSITENTLHOCTH (METO/bl NpPOOJEeMHOTO OOyuYeHHs, HCCIeI0OBATENbCKHE METO/bl, TPEHHHIOBbIE
(GbOopMbI, PEUTUHIOBBIE CHCTEMbl OOYYEHMsS] W KOHTpOJIA 3HAaHUU M 1p.). Halenenol Ha aKkTHBH3ALHMIO
TBOPYECKOT0 TOTEHIIMANa W CAMOCTOSTENbHOCTH CTYAEHTOB M MOTYT pEaJM30BbIBaThCS Ha 0Oasze
MHHOBAIIMOHHBIX CTPYKTYp (Hay4HbIX Ja00paToOpuil, IEHTOB, IPEANPUITUN U OpraHu3alui U Jp.).

TpaauunoHHBIE JEKIUH M JAOOpaTOpHBIE 3aHATHUA IMPOBOAATCS B (hopMe C HCIOJIb30BaHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHH.

Jlexuus-nuanor — cojep:KaHue MOAACTCS 4epe3 CEPUI0 BOIPOCOB, HA KOTOPBIE CTYACHT JOJIKEH
OTBEYATh HEMOCPEACTBEHHO B XOJI€ JIEKIINN.

OmnnaiiH-ceMUHap — pa3HOBHJHOCTh BeO-KOH(EpeHLMH, MpOBEACHUE OHJIAHH-BCTpEY WIIU



npe3eHTanuii yepe3 MHTEpHET B pexkuMe peanbHOro BpeMeHH. Kakaplii M3 Yy4acTHHKOB HaXOAWUTCS y
CBOEro KOMIIbIOTEpa (CpeacTBa CBA3M), a CBA3b MEXKIY HUMH MOJAEpKHMBaeTcs depe3 HHTepHeT
MOCPEACTBOM 3arpyaemMoro IMPHIOKEHUs, YCTaHOBJICHHOTO Ha KOMIIbIOTEpE KaXKIOro Y4acTHUKA
(Zoom, Meet, Skype u ap.)

Buneoxondepennust — ceanc BuaeokoHdepenicpszu (BKC) — 310 TexHonorus MHTEpaKTUBHOTO
B3aMMOJICHCTBHA JIBYX U OoJyiee y4aCTHUKOB 00pa30BaTeNbHOIO Ipolecca i oOMeHa uHpopmaiuei B
pEeaIbHOM PeXUME BPEMEHHU.

TexHOJOT s ANMEKTPOHHOT0 00y4YeHHS (pealn3yeTcs IPpU MOMOIIH 3JIEKTPOHHOH 00pa3oBaTeNbHOMI
cpeapl COI'Y mpu wucnonb3oBanuu pecypcoB ObC, mnpu mnpoBeneHUHM aBTOMATU3UPOBAHHOIO
TECTUPOBAHUSA U T. 11.).

IIpumeyanus:

1. Bce Buabpl yuebHON pabOThl MOTYT MHPOBOJUTHCA AUCTAHIIMOHHO Ha OCHOBaHHUH JIOKAJIbHBIX
HOPMATUBHBIX aKTOB.

2. B memsax peanuzanyy MHAWBHIYAIBHOTO MOJIXO0Ja K OOYyYEHHUIO CTYIEHTOB, OCYILECTBISIOUINX
Y4eOHBI TPOIECC M0 WHIUBUAYATBHOW TPACKTOPUM B paMKax HHIUBUIYaTbHOrO pPabodero
IJIaHa, W3Y4YeHHWE JaHHOW JUCHMILTMHBI MOXKET OCYIIECTBISTHCS Yepe3 HWHIUBUAYAIbHbBIE
KOHCYJIbTAIIMH TIPETIOAaBaTeNsl OYHO, B YaChl KOHCYJIBTAIUH, 110 3JEKTPOHHOM IMOYTE, a TaKXKe C
ucnonszoBanuem Webex, mnardopmer aucrannmonHoro ooydenus Moodle, nuuHblii KaOuHET
crynenta Ha caiite COI'Y, apyrux snemento SUOC COI'Y.

7. YueOHO-MeTOAUYeCKOe o0ecneyeHne CaMOCTOSATeIbHOI padoThl

CamocrosiTenbHass paboTa OO0y4yarOIIMUXCA SIBISIETCS OJHUM M3 BHJIOB YYEOHBIX 3aHITHI.
CaMocTosiTenbHast paboTa MPOBOJUTCS C LEIBIO:

® CHCTEMAaTH3allMd W 3aKPEIUICHHS MOJTYYCHHBIX TEOPETUUYCCKUX 3HAHUM W MPAKTUYCCKUX
YMEHHI 00YJarOIIUXCS CTYJACHTOB;

e yrayOJeHHs U paclIupPeHHs TEOPETUYECKUX 3HAHUM;

e (QopmupoBaHUS yMEHHUH UCHOIH30BaTh HOPMATHBHYIO, TMPABOBYIO, CIPAaBOYHYIO
JOKYMEHTAIUIO U CTEeHaIbHYI0 TUTEpaTypy;

e (GOpMHUPOBAHMS CAMOCTOSITEILHOCTH MBIIUICHHS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPIIIEHCTBOBAHUIO U CaMOpealIn3alliu;

® Pa3BHUTHUS UCCIIEIOBATENLCKUX YMEHUU.

CamocTtosaTenpHas paboTa 0OYyYarOIIUXCS OCYIIECTBISIETCS Ha MPOTSHKEHUU H3YYCHHs Bce
JTUCIUIUTAHBI B COOTBETCTBHH C YTBEPXKICHHOW B Y4EeOHOM IUTaHE TPYJOEMKOCTHIO (JIIT OYHOUN (hOPMBI
oOyueHusi 76 4acoB) U COCTOUT H3:

e paboOThl CTYACHTOB C JIGKIIMOHHBIMH MaTepUalaMH, TIOMCKA M aHAJIHM3a JINTEPATYPHBIX
JTAHHBIX U JEKTPOHHBIX MCTOYHUKOB HH(OPMAIIUHU TI0 3a/IaHHOU TEME;

e BBITNIOJIHEHUS 3aJaHU 1Jis1 camocTosaTenbHon padboTel B JUOC COT'Y;

® H3y4YCHHS TEOPETUUYECKOTO MaTepHalia Jiisl TIOJITOTOBKU K TaOOPATOPHBIM 3aHATHIM;

e odopMmieHuss Ta0OpPaTOPHBIX PpabOT C BBIMOJHEHUEM PHUCYHKOB JIaDOpaTOPHOTO
000py/IOBaHUs, PacyeToB (U3UKO-XMMHYCCKHX BEIIMYMH M TOCTPOCHHUEM TpapuIecKHX
3aBHCHUMOCTEI;

® peNICHHUS 33J1a4, BEITIOJHEHUS YIIPAKHEHUH 110 TEME 3aHATHS;

e palboTHI C TECTAMH W BOTIPOCAMH TSI CAMOTIPOBEPKH;

® [IOATOTOBKH K pYOEKHBIM aTTECTAIMSIM H 3a4eTYy.
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CamocrositenpHas pa60Ta CTYACHTOB OO0JIKHAa COOTBCTCTBOBATH 60.]'[66 FJ'Iy6OKOMy YCBOCHUIO
M3y4aeMOoro Kypca, GOopMUPOBATh HABBIKU HCCIIEI0BATENBCKOW PabOThl M OPHUEHTUPOBATH CTYJCHTOB Ha
YMCHHUEC ITPUMCHATH TCOPETUUCCKNEC 3HAHWA HA IIPAKTUKE.

CamocrosrenbHas paboTa JOHKHA HOCUTH CHCTEMATHYECKMHA XapakTep, ObITh MHTEPECHOW W
HpI/IBHeKaTeJII)Hoﬁ A CTYZACHTA.

Pe3synbTarhl caMocTOATENBHON pabOThl KOHTPOJUPYIOTCS MPENOJABATEIEM U YUYUTBIBAIOTCS MPU
aTTecTaluu  cryiaeHTa (dk3ameH). [Ipu 3TOM TIPOBOIATCS: TECTUPOBAHHE, DSKCIPECC-ONMPOC Ha
CeMI/IHapCKI/IX nu HpaKTI/I‘IGCKI/IX 3aHATUAX, 3aCJIy1_HI/IBaHI/Ie JOKJIaa0B, HpOBepKa IIMCBMCHHBIX pa60T nT.O.

I[J'ISI IIOATOTOBKH K 3aHATHUAM CTYACHTBI IIOJB3YHOTCA y‘{e6HI/IKaMI/I )51 y‘le6HBIMI/I HOCO6I/I5{MI/I,
YKa3aHHBIMHU B CIIUCKE PEKOMEHJOBAaHHOM JUTEpaTypbl, a TakKe HWHTEpPHET-UCTOYHHKamMu. Bce
METOAMYECKUE MaTepHalIbl MPECTABIECHBl B CHCTeME aucTaHnroHHoro ooydenuss COI'Y na miatdopme
Moodle.

8. OIIeHO‘leIe Cpeacrea AJid TEKYIIEro KOHTPOJA yCIIeBaeMoOCTH, l'lpOMG)KyTO‘lHOifI arrecranuu
IO UTOTaM OCBOCHUSA JUCHUIIJINHBI

Texymuii KOHTPOJIb 3HAHUI MPOBOJUTCS MyTEM OLEHKU BBHITIOTHEHUS 3aJaHUH K MPAKTHUYECKUM U
1a0b0paTOPHBIM 3aHATHSM, a TaKKE YCTHBIX OTBETOB, PEIICHHS 3314, BBIMOJTHCHHUS XHUMHUYCCKUX
yIpaXHeHU, TPOBEPKU oPopMIieHUs 1a00paTOPHBIX padoT.

8.1. Meroauka ¢popMupoBaHus pe3ybTHPYIOLIEH OLEeHKH

MuHHMaIbHOE KOJIMYECTBO OAJJIOB, KOTOPOE CTYIEHT MOXKET HaOpaTh B XOJA€ M3y4YCHHS Kypca
JUI TIOJY4EHUs 3a4eTa M dK3aMeHa, — 56; makcuMaibHoe — 100. banibl cKiIaapIBalOTCs U3 CIEAYIOIINUX
[IOKa3aTesei: 3a peryijspHble BBICTYIUIEHUS Ha CEMUHapax M paboTy Ha JabOpaTOpHBIX 3aHATUAX U
BBITIOJIHEHUE CaMOCTOSITEIbHOM PabOThl — 70 25 0ayuioB 3a KaXKIbl pyOex; 3a TeCTUpOBaHUE — JIO 25
0aJuI0B Ha KaXJ10i pyOeKHON KOHTPOJIbHOM, 0 50 0anoB HAa YCTHOM OTBETE.

BAJIVIBHASA CTPYKTYPA OHEHKH

Mumn. Makec.
dopmMa KOHTPOJIS KO.JI-BO KO.JI-BO
0aJ1J1I0B 0aJJI0B
Texywias oyenka CTyJeHTa B TeUeHHe 1-8 HEIEeTN COCTOUT U3: 0 25
o Pabomuvt Ha nexyusx 0 4
e Buinonnenus 3a0anuil Ha 1a60pamopHbIX 3AHAMUAX 0 6
o Bwinoanenus oomawnux zaoanuii 0
e  Camocmoamenvhuvix padom 0
1-a pybescnan nucoemennan KonmpoasvHaa paboma 0 25
Texywan ouenka ctynieHTa B TeueHue 9-17 Henenu cOCTOUT U3: 0 25
o Pabomul na neKyuax 0 4
® Boinonnenus 3a0aHuil HA NPAKMUYECKUX 3AHAMUAX 0 6
e  Buinonanenusa oomawmnux 3a0anuil 0 9
o CamocmosmenbHbix paoom 0 6
2-51 pyOescnas nUCbMeHHaAs1 KOHMPOJIbHAs padoma 0 o5
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Hmoczo

0 100
8.2. lacmopTt
(hoH/Ta OIIEHOYHBIX CPEACTB O TUCITUTIIINHE
«Du3nyeckaa u KROJJIOMIHasA XUMUMI»
Ne Kountpoanpyembie TeMbl (pa3aesibl) Koa xonTposmmpyemon HaumenoBanue
AUCHMILINHBI KOMIIeTEeHIIUH OLICHOYHOI0 CpeICTBa
1 cemecTp

1. |Temal. [1K-1, T1K-5, TIK-14 Co, K, YO, P3, BY,
OCHOBBI XUMHYECKOM TK, 3,9
TepMoaAMHAMUKH. TepMoxumus

2. | Tema 2. [1K-1, T1K-5, TIK-14 Co, K, YO, P3, BY,
OuTponus. Bropoe u Tperbe Hayana TK, 3,9
TepMOAMHAMUKH. JHeprus ['ndoca n
Heprus I'eabMroJbua.

3. |Tema3. [1K-1, [TK-5, TIK-14 C6, K, YO, P3, BY,
Xumuveckoe papHoBecue. KoHCTaHTBI TK, 3, D
paBHoBecHusi. CMellleHH e pABHOBECHS.

4. |Tema4. [1K-1, T1K-5, TIK-14 Co, K, YO, P3, BY,
da3oBoe paBHoOBecHe. JluarpaMmmasl TK, 3,9
cocrogHusd. TepMuyeckuil anaaus

5. |Temas. [1K-1, TIK-5, TIK-14 Co, K, YO, P3, BY,
PacrBopsl. Tepmoaunamuyeckue TK, 3,9
CBOIICTBA M/1€AJIbHBIX PACTBOPOB

6. | Temaé6. [1K-1, TIK-5, TIK-14 Co, K, YO, P3, BY,
PacTBOpBI 3/1EKTPOJINTOB, X TK, 3, D
0CO0CHHOCTH. JJIEKTPONPOBOAHOCTH
PACTBOPOB 3JIEKTPOJHUTOB

7. | Tema7. [1K-1, TIK-5, TIK-14 Co, K, YO, P3, BY,
DJIeKTPO/IHbIE TPOIecChl. Y CTPOIiCTBO TK, 3,9
U padoTa rajJbBaHHUYECKOI0 3J1eMEHTAa.

IMoTrenunomerpus U
NOTEHIIMOMETPHYECKOE TUTPOBAHHE

8. | Temas. [TK-1, ITK-5, TIK-14 C6, K, YO, P3, BY,
OCHOBBI XMMHUY€ECKO KHHETHKH TK, 3, D

9. | Temao. [TK-1, ITK-5, TIK-14 C6, K, YO, P3, BY,
Karaau3 TK, 3, D

2 cemecTp
10. | Tema 1. [1K-1, TIK-5, TIK-14 Co, K, YO, P3, BY,

IIpeamer u coaepxxanue Kypca
KoJUIoMAHOH Xumun. QO0ume cBoiicTBa
aucnepcHbix cucrem. Kimaccupukanus

TK, 3,9
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AUCIIEPCHBIX CUCTEM

11. | Tema 2. [1K-1, T1K-5, T1IK-14 Co, K, YO, P3, BY,
IToBepxHOCTHOE HATSIZKEeHU e " TK, 3, D
NMOBEPXHOCTHASI YHEPTHUsl

12. | Tema 3. [1K-1, T1K-5, TIK-14 Co, K, YO, P3, BY,
AncopOuus ¥ MOBEPXHOCTHOE TK, 3,9

HaTsKeHHe. DyHIaMeHTAIbHOE
aacopounoHHoe ypapuenue I'mooca.
IloBepxXHOCTHASI AKTUBHOCTb.
IloBepXHOCTHO-aKTHBHbIE BellleCTBA

13. [ Tema 4. I1K-1, IIK-5, TIK-14 Co, K, YO, P3, BY,
AncopOums Ha rpanuue pasaena T - T, TK, 3,9

T- pacTBop. YpaBHenue @peiinaanxa.
Teopuss MOHOMOJIEKYJISPHOMI
aacopoumnu JIaHrmMiopa.
3aKOHOMEPHOCTH MOJIEKYJISIPHOI,
HOHHOI U HOHOOOMEHHOM aJcopOIuu

14. | Tema 5. [1K-1, T1K-5, TIK-14 Co, K, YO, P3, BY,
BricokoMoO/IeKYJISIPHBIE COCAUHEHHS, TK, 3,9
HX cBOlicTBa. PacTBOpBI MOJIMMEPOB

15. | Tema 6. [1K-1, T1K-5, T1IK-14 Co, K, YO, P3, BY,
CrpykTypoobpasoBaHue B AUCNEPCHbIX TK, 3,9
cuctemax. Baskoctb }ugkocrei

16. | Tema 7. [1K-1, [TK-5, TIK-14 C6, K, YO, P3, BY,
Mouieky/JISIpHO-KHHETHYECKHE CBOIICTBA TK, 3,9
aucnepcHbIX cucreM. CelUMeHTALMOHHBI
aHaJIu3

17. | Tema 8. [TK-1, ITK-5, TIK-14 C6, K, YO, P3, BY,
JJleKTpUYecKHe CBOICTBA ANCIEPCHBIX TK, 3,95
CHUCTEM. 3HCKTPOKI/IH6TI/I‘leCKHe ABJICHUSA

18. | Tema 9. [1K-1, TIK-5, TIK-14 Co, K, YO, P3, BY,
ArperaTuBHas YCTOMYHMBOCTD " TK, 3,9

Koaryjsuus TMCIIEePCHbIX CUCTEM

dopmMa OLIEHOYHOT0 CpefcTBa: MpoBepka KoHCIeKToB K, yeTHEI onpoc YO, cobecenoBanme
C0; pemenue 3aaau P3, BeimonHenue ynpaxHenuit BY, tectupoBanue komnbiotepHoe TK; 3auer 3,
JK3aMeH D.

8.3. TunosrbIie 321aHUSA OLICHOYHBIX CPEACTB

8.3.1. JlaGopaTropHbIie U NPAKTUYECKHE 3aHATHS
2 cemecTp. Pu3nvecKasi XUMHUA

TEMA Ne 1: TEPMOXUMMUMS. OITPEAEJEHUE TEIIJIOTBI PACTBOPEHUS COJIN.
OINIPEAEJIEHME TEIJIOTBI TNAPATOOBPA30BAHUSA COJIN
(;mrabopaTopHO-TIpaKTUYECKOE 3aHATHE, 4 yaca)

ean 3anaTHA:



O3HaKOMUTBCS C KaJJOPUMETPUUYECKHM METOZ0M M3MEpPEHHs TEIUIOBBIX 3()(PEKTOB, ONPENEIUTh
TETJIOTHI PACTBOPEHUS COJIEH, paCCUMTATh TEIIOTY THAPATOOOPa30BaHUs KPUCTAIIOTHAPATA
CuS04-5H,0 u3 6e3BoIHOI COIH.

JIab. pa6ora Ne 1. Kanopumerpus. Onpenenenne TerioThl paCTBOPEHUS U TEIUIOTHI
IHJIPaTo0Opa30BaHUs COJIEH.

Bomnpoce! 1151 00cy:KaeHus:

=

JlaliTe XapakTepUCTUKY CIIEIYIOLIUM TOHATUSAM B TEPMOAMHAMUKE: TEPMOAMHAMUYECKAs
cucrema, (haza, KOMIIOHEHT, TapaMeTPhl, IPOIIECCHI.

HyneBoe Hauasio TepMOAMHAMUKHU. Y PaBHEHUE COCTOSIHUS UEaIbHOTO rasa.
Temnora, paboTa. DK30TEPMUUYECKUE U IHAOTEPMHUUYECKUE TIPOLIECCHI.
OyHKIUN COCTOSIHUS. BHYTpEHHS SHEPTUs U SHTAIBIIMSL.

IIepBoe Ha4asI0 TEPMOJAMHAMHUKHU.

TennoeMKoCTb.

Tepmoxumuueckue ypaBHeHHs. 3akoH ['ecca.

IlepBoe u BTOpOE cieacTBUs U3 3aKoHa ['ecca.

3akon Kupxroda.

0. TeroTa pacTBOpEHUs COJIM U TEIUIOTAa FMAPATOOOpa30BaHMUS.

BOoo~NoGOR~WND

TEMA Ne 2: SOHTPOIIUSA. BTOPOE U TPETBE HAYAJIA TEPMOJNHAMUKMN.
OHEPI'USI TNBBCA U DHEPI'US I'EJIbMI'OJIBLIA
(mpakTuyeckoe 3aHsTHE, 4 yaca)

ean 3aHATHA:

Pemrenue 3aa4 Ha pacueT TEIIOBHIX 3(h(PEeKTOB XMMHUUECKUX peakIuii 1o 3akoHy ['ecca u ero
crencreusam. Pacuer AS® i AG? s xuMudecKoid peaKuuu 1 OIpeIelIeHHE BO3MOXKHOCTH
CaMOIPOU3BOJIBHOTO NPOTEKAHUS PEAKIIMY B U30JIMPOBAHHON U HEU30JIUPOBAHHON CHCTEMAX.

Bonpocs! 1151 00cyKIeHus:

OHTponHs cUcTeMbL. TepMoarHaMUYecKast BEPOSTHOCTh CUCTEMBI.

PacueT BenmuuMHBI SHTPOINY 110 YpaBHEHUIO boibliMaHa 1 yepe3 TemaoTy o0paTuMoro mporecca.
Bropoe u TpeThe Hauasia TepMOAMHAMUKHU. AOCOJIFOTHAs BETUUYUHA SHTPOIHH.

Pacuer AS’ peaxun 1 KPUTEPUH CAMOIIPOU3BOJIBHOTO NIPOTEKAHMS IIPOIIECCOB B M30JIMPOBAHHBIX
CHUCTEMax.

ITporiecchl B HEM30IMPOBaHHBIX cucTeMax. DHeprus [ m6oca u sHeprus ['eapmrombia.

Pacuer AGOpeaKLIHH 10 BEJIMYMHAM AGoogp_ BEIIIECTB, YYACTBYIOIINX B PEAKIIHH.

7. AGopeamm KaK KpUTEpPHUI caMOIIPON3BOJIBHBIX MPOLIECCOB B HEU30JIUPOBAHHBIX CUCTEMAX.

el N =

oo

Penmrn 3amaun:

1. Brrauciouth CTaHAAPTHYIO TCIIOTY 06pa30BaHI/I$[ aMMHaKa IMpu MMOCTOAHHOM IaBJICHUN U IMMOCTOAHHOM
O6TJCMC, HCIIOJIB3YA CIICAYIOINEC NaHHBIC:
4ANH; © + 30, © — 2N, (r) + 6H,0 () 1 AHOJ_
2H2 ) + 02 ) — 2H,0 (%) AHOZ

—1530,28 x/Ix ;
— 571,68 xJIx .

2. Tennotsl pactBopeHus 1 Mosib HaTpus U | MOJIb OKCHA HATPHUS B BOJIE ITPU CTAaHAAPTHBIX YCIOBHSX
paBHBI coOoTBeTCTBeHHO — 183,79 xJlx/mMonb u — 237,94 x/Ix/mMonb. TemnnoTta 06pa3oBaHus BOJIbBI
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MIPU CTaHJAPTHBIX YCJIOBUSIX paBHa — 285,84 kJ[>x/Moab. BhIUMCIUTE CTaHIAPTHYIO TEILIOTY
00pa3oBaHus OKCUJA HATPUSI IPU MTOCTOSIHHOM JIaBJICHUU U MTOCTOSIHHOM 00beMe.

Paccunrarh sHTANBINIO THApPATAIMH CYJIb(aTa HATPHUS, €CIIM U3BECTHO, YTO PHTAIIBITNS PACTBOPCHHUS
0e3BonHoM conu NaySOyy paBHa — 2,3 kJ[#/MOIIb, a SHTANIBINA PACTBOPEHHS KPUCTAJUIOTHIpATa
Na SOy - 10H20¢) paBHa +78,6 xJ[x/Monb.

Brrauciauts CTaHAAPTHYIO TCILJIOTY 06pa303aH1/151 MCTaHa Ipu  MOCTOAHHOM JaBJICHHWU U ITOCTOAHHOM
06’beMe, HCIIOJIB3YA CICAYIOIINE JaHHBIC!

CHspy + 2020 — COypy + 2H20 () ; AH®, = -890,3 k/lx ;
Howy + U204 —  HOp ; AH®% = -2858 K]k ;
C (1) + 0, 1) — CcO, ) AHO3 = -393,5 k/lx.

BeraucnuTh TerioBoid 3 (eKT peakiuu mpy MOCTOSIHHOM JAaBJICHUU U IPU TTOCTOSTHHOM 00BeMe, IPU
CTAHAAPTHBIX YCIIOBUAX, UCIIOJIB3YS CICAYOIUC TCPMOANHAMUYCCKHUEC BEJIMINHDI:
CH,0H — CH,0OH oK) — CH3;COH o T H,O (%)
AHOCF,, kJI>x/Monb —1192.,86 —1192,44 0

BoruncauTh TemioBoi 3¢ (eKT peakiuy Mpy MOCTOSTHHOM JaBJICHUH U IIPH TIOCTOSIHHOM 00beMe,
W3MEHEHHUE PHTPONHH U dHeprun [ mb0ca nmpy CTaHIAPTHBIX YCIOBUSX, UCIIONIB3YS CIICTYIOIIHE
TEPMOIUHAMHYECKHE BETUUHHBI:
Al,O4 (1) + 3S0; D) — Alz(SO4 )3 (1)

AHOO(;p,, kJI>x/Monb — 1675 —395,2 — 3434

S% JIx/K-Moutb 50,94 256,23 239,2
CraenaTh BBIBOJI O BO3MOXKHOCTH CaMOIIPOM3BOJILHOIO IPOTEKAHUS PEAKIIMU B U30JUPOBAHHOMN U
HEU30JIMPOBAHHON CHCTEME.
Boruncnuth TennoBoi 3¢ (eKT peakiuy Npy NOCTOSIHHOM JaBJIEHUU U NIPU IOCTOSIHHOM 00beMe,
W3MEHEHHE PHTPOITUH U dHEepruu [ mb0ca Mpu CTaHIAPTHBIX YCIIOBHUSX, UCTIOIB3Ys CIIEAYIOIINE
TEPMOAUHAMHUYCCKUC BCIIMYNHBI:

CoHs () + 2Hy —  CoHg

AH;op , KJTK/MOTH —1299,6 —241,8 —1559,9

S Jix/K-Moutb 200,8 130,6 229,5
CraenaTh BBIBOJT O BO3MOXXHOCTH CaMOIIPOU3BOJILHOTO IPOTEKAHHUS PEAKIIUU B H30JIMPOBAHHOW U
HEU30JIMPOBAaHHOU CHCTEME.

Boruncnuts TennoBoi 3¢ (eKT peakiuy Npy NOCTOSIHHOM JaBJIEHUU U NIPU IIOCTOSIHHOM 00beMe,
M3MEHEHHE SHTPOIUM U 3Hepruu [ udoca (AByms criocodaMu) MpH CTaHAAPTHBIX YCIOBUSX,

HCIIOJIB3YA CICAYIONME TCPMOJUHAMUYCCKUC BECIINYNHBI:
2H->S @ T 30, © — 250, o T 2H-0 o)

AHsp, kJlK/Moms— —20,2 0 —296,9 —241,8
S°, Ji/K Mo 205,6 205,0 248,1 188,8
AG s6p., KJTK/MOITH —33,3 0 —300,4 —228,4

Crenatpb BBIBOJI O BO3MOXHOCTH CaMOITPOU3BOJIBHOTO MPOTEKaHUs PEAKLIUU B U30JIMPOBAaHHON U
HEN30JIMPOBAaHHOM CHCTEME.

TEMA Ne 3: XUMHNYECKOE PABHOBECHE.
BJIUAHUE KOHUEHTPAIIMU BEHIECTB, YYHACTBYIOIIIUX B PEAKIINUH,
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TEMIIEPATYPbI U KUCJIOTHOCTHU CPEJIbI HA COCTOSIHUE
XUMHUYECKOI'O PABHOBECHS
(J1abopaTopHO-TIPaKTHYECKOE 3aHATHE, 4 Yaca)

eab 3anaTHA:

N3yuenune cOCTOSHUA XUMUYECKOIO PABHOBECHS U BIUSAHUSA [1apaMETPOB CUCTEMBI HAa CMELIEHUE
XMMHYECKOTO PABHOBECHS.

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

Bomnpoce! 115 00cy:KkaeHus:

OO6parumbie 1 HEOOPATUMBIE XUMHUYECKUE PEAKITUH.
Kakoe coctosiHue 00paTuMoil XUMUYIECKOW PEaKIINi Ha3bIBAIOT XUMUYCCKIUM PAaBHOBECHEM?
3aKOH JIEHCTBYIOIINX MAacc Ul XuMu4eckoro pasHosBecusa. Koncrantel pasHoBecus: K, K, Ky,
Ka.
Cwmenienne paBHoBecus — npunnuil Jle lllarense-bpayna. Bnusnue koHIIeHTpauy, JaBJIeHUS U
TEMIIEpaTypbl HA CMEIICHUE XUMHUYECKOTO PABHOBECHSI.
Hanumure ypaBHeHue a1 KOHCTaHT paBHoBecus K, u K¢, a1 kaxoro us ciaegyromux
00paTUMBIX MTPOIECCOB:

2NO,y < 2NOy +05; AH? >0

Hypy + B <« 2HBrg; AH® <0
Hy;y + CuOy <  HOn + Cum; AH’<O
Kak cmecTuTcsi paBHOBECHE MPH U3MEHEHUH [TApaMETPOB CUCTEMbI?

Kak koHCTaHTBI paBHOBECHS CBSI3aHBI C AG® u AF° peakuuu?
YpaBHEeHHE U30TEPMbI XUMUYECKOW PEAKIIAH.
Beruucinre KoHcTanTy paBHoBecHs K peakuun:

SOz + HOy <« H2SO04 (),

eclu AG°06p. BemecTB SO; (), H20 (9 H2SOy () paBHBI cooTBeTcTBEHHO —370,4; -237,2 11
—690,3 kJ[x/Monb. (Otsert: 3,14-10)

TEMA Ne 4: ®PA30BOE PABHOBECHE. PEHIEHHUE 3A1IAY 110 TEME
«XUMHNYECKOE U ®A30BOE PABHOBECHE»
(mpakTHUecKoe 3aHATHE, 4 Yaca)

Iean 3ansATHSN:

Paccmotpenue ha3oBoro paBHOBECHS B OJIHO- U JIByXKOMIIOHEHTHBIX CHCTEMAX.

Pemenue 3a1ay Ha pacueT KOHCTAHT PAaBHOBECUSI XUMUUYECKUX PEAKIIMM U Yyucia CTeleHel
CBOOO/IbI TEPMOJMHAMUYECKON CUCTEMBI.

Bomnpocs! pis1 00cy:KaeHus:

XuMUYecKuil MoTeHIMal Kak paKkTop MHTEHCUBHOCTH (PU3UKO-XUMUYECKUX MTPOLIECCOB.
Pacuer KOHCTaHT PaBHOBECHS XUMUYCCKHUX PEaKITU.

da3oBoe paBHOBeCHE U (Ha30BBIC MTEPEXOIBI.

Yucao cTeneHe cBOOOIbL.

[IpaBuio ¢a3 ['nb6ca.

O/THOKOMITOHEHTHBIE, TBYXKOMITOHCHTHBIC i TPEXKOMITOHCHTHBIC CHCTEMBI.
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JlnarpaMmbl COCTOSIHUSI.
OCHOBBI TEPMUYECKOTO aHATIU3A.
9. Pacuer uncna creneHeil cBOOOAbI TEPMOJANHAMUYECKON CUCTEMBI.

«©

Pemute 3agaun:

Brruncnuts KOHCTaHTY paBHOBECHUSA PEAKIUHU IIPU CTAaHAAPTHBIX YCIIOBUAX, UCIIOJIb3Yys CIIPaBOYHBLIC
aHHBIE:
H,S ) + Cl, 1) «~— S (1) + 2 HCl(r)
AH 5, k[Ix/Moms  —20,9 0 0 —92,1
s°, JIx/K-Mo1b 205,7 223,0 31,9 186,8
MpeasoxuTe oNTUMaNbHOE U3MEHEHUE NapaMeTPoB cuctembl (¢, T 1 p) 419 yBeMYeHMA BbIXOAa
npoAayKToB peakuumn. OTBeT 060CHOBATD.

BbIuncnuTh KOHCTaHTY paBHOBECHS PEaKIIUU TP CTAHAAPTHBIX YCIOBUSX, UCIIONb3YS CIPABOYHbBIC
JIaHHBIE:
2NO ) + C|2(r) > 2NOC|(F)
AHooﬁp., kJ>K/MOJIb 90,2 0 52,4
S, JIx/K-Moutb 210,6 223,0 261,6
Kak cmecTuTca paBHOBECUE NPU CHUKEHUU TeMMNepaTypbl M NOBbILEHUN AABNEHUA B CUCTEME U
YBEJINYEHUWN KOHLEHTPauum xnopa? OTBeT o60CcHOBATb.

PaccuunTaiiTe KOHCTAaHTY paBHOBECHS M UCXOHbIC KOHIIeHTpanuu okcuzaa azota (1) u kucnopona ans
00paTUMON peakuu:

2NO ) + O 1) «— 2NO, )
€CJIM B COCTOSTHUY PaBHOBECHS PAaBHOBECHBIC KOHIICHTPAIIUU BEIIECTB paBHBI OKcu a3ora (1) —
0,056 mMomnw/1; kucaopoa — 0,02 momnw/i1; okeup azota (IV) — 0,044 mounp/in. B kakoM HanpaBieHUN
MIPOTEKAET JaHHAs peakus (OLEHUTE MOJI0KEHNE paBHOBECHs)?

HavanpHbie KOHIIEHTpaluKM BOJIOPOa U oja paBHbI cooTBeTcTBEHHO 0,2 11 0,1 Monb/11. [Tocne
yCTaHOBJICHHsSI pAaBHOBECHS KOHIIEHTpaIus iioaoBoaopoaa paBHa 0,08 Mob/1. BEIYUCIUTE KOHCTAHTY
paBHOBECHSI M PAaBHOBECHBIE KOHIICHTPAIMH BOJIOPOJIA M HOA.

B cocrositnum paBHOBecHs peakiny 00pa3oBaHUs aMMHAaKa U3 BOJIOPOJIA M a30Ta KOHIIEHTpAIIUs a30Ta
pasna 0,2 monb/11, Bogopoaa 0,1 mons/n, ammuaka 0,7 MoJb/11. BEIYUCINTS KOHCTAHTY PaBHOBECHS U
WCXOJIHbIE KOHIIEHTpAIIUU a30Ta U BOJIOPO/IA.

OrnpenenuTh HanpapieHNWEe MPOTEKAHUS PEAKIIMK B3aUMOJIEHCTBUS BOJOPOA C HOJIOM C
oOpazoBanueM HomoBoaopozda npu 298K, eciau KOHIIEHTpAIMK BEIECTB B CUCTEME PaBHBI: BOJAOPOIA
— 0,01 momw/n, Hioga — 0,01 monb/i1, iomoBomopoaa — 1,0 mone/n. KoncranTa paBHoBecus K. = 2.

Beruncnuts uncio a3, KOMIIOHEHTOB U CTETIeHEeH CBOOOIBI B CHCTEME, COCTOSIIEH 13 BOJIHOTO
pacTBopa, coaeprKamiero cyibhaT HaTPHs ¥ XJIOPUJ HATPHS, MTAPOB BOBI U KPUCTAIIIOB JIb/IA.

CI/ICTeMa, COCTOsIAad U3 BOOAHOI'O pacTBOpa cyan)aTa HaTpu:da, KpuCTajajloB 3TOM COJU U BOJSAHOTI'O
mapa, HaXOAUTCA IpU MOCTOSTHHOM J1aBJICHHUU. BeraucanTs 9uciao cTeneHen CBO60)II)I H yKa3aTb
BapHaHTHOCTb CUCTCMBI.

Beraucnuts uncno ¢as, KOMIIOHEHTOB U CTENEHEH CBOOOIBI B CHCTEME, COCTOSIIEH U3 BOJHOTO
pacTBopa, COAEPKALIEro STUIOBBIM CIUPT, TAPOB BOJBI U MAPOB CIUPTA.
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TEMA Ne 5: TEPMOJUWHAMMYECKHE CBOMICTBA PACTBOPOB
(J1abopaTopHO-TIPaKTHYECKOE 3aHATHE, 4 Yaca)

eab 3anaTHA:

N3yuenune KOUTMraTUBHBIX CBOMCTB PACTBOPOB HEIJIEKTPOJIUTOB U 3IEKTPOJIUTOB. PacueT HaBecok
BEUIECTB U OOBEMOB JKUIKOCTEH, HEOOXOAMMBIX il MPUTOTOBJICHHS PACTBOPOB 3aJaHHOMN
KOHIICHTpAIIUU.

JIad. pa6ora Ne 3. [IpuroToBiieHHE pacCTBOPOB M PaCUeT X KOJUTUTAaTUBHBIX CBOMCTB.

HpI/IFOTOBI/ITB CJICOAYIOIINE BOAHBIC paCTBOPLI:

1. 200 miu 0,1 M pactBOpa arerara HaTpus (TUIOTHOCTH pactBopa 1,02 r/m).

2. 70t 5 % pacTtBopa caxapa (IJIOTHOCTH pacTBopa 1,1 r/mi).

3. 50140 % pacTBOpa STHIOBOTO ciupTa (IUIOTHOCTH pacTBopa 0,92 r/mi, MIOTHOCTH

criupta 0,79 r/mn).

BBIMHCITUTE COOTBETCTBEHHO MOJISUTHHYIO, MOJISIPHYIO KOHIIGHTPAIIMH STUX PACTBOPOB, MACCOBYIO
JIOJTF0 PAaCTBOPEHHOTO BEIIECTBA M MOJIbHBIC JIOJIM KOMIIOHEHTOB B pacTBope. Paccunrarh
OTHOCHUTEIIFHOE TIOHMW)KEHHUE JIaBJICHHUS HACHIIIEHHOTO TTapa, OCMOTHYECKOE JIaBJICHHUE,
TEeMIIepaTypy 3aMep3aHus U TEMIIEPATypPy KUIICHUS TOJYyYEHHBIX pacTBOPOB. [JIsl AJIEKTPOIUTOB
CUHTATh CTETICHD AJICKTPOJIMTUYCCKON TUCCOIMAIIMU PaBHOH | M ydecTh M30TOHHYSCKUN
Ko2(ppuIMeHT B pacyerax.

Bonpocs! 1151 00cyKIeHus:

1. XapakrepucTuka u Kiaccu(ukanus pacTBOPOB.
2. Cnoco0bl BbIpa)Ke€HHsI KOHLIEHTpALlMK pacTBOpa: MaccoBas J10Jis1, MOJIbHAs J0JIA,
MOJIIpHAsi KOHLIEHTpAI|sl, MOJIsUIbHAsL KOHIIEHTpalus. PacTBOpuMOCTb.
3. TepmomuHamMu4ecKue CBONMCTBA UICATBHBIX PACTBOPOB:
e JaBlieHHE HACBHIIIEHHOIO Napa HaJ pacTBOpoM (3akoH Payis);
e T[IOBBIIIEHUE TEMIIEPATYPhl KUIIEHUS PACTBOPA;
® [IOHM)XEHHE TEMIIepaTyphl 3aMep3aHUsI pacTBOPa;
® OCMOC M OCMOTHYECKOE JaBJICHUE.
HeunneanbHbie pacTBOpbl. AKTUBHOCTb.
OcoOEeHHOCTH BOJHBIX PACTBOPOB JIEKTPOIUTOB.
CreneHp 3JIEKTPOTUTHYECKON AUCCOUAINH, N30TOHUYECKUH KO3(PPHUIUEHT.
TepMonnHaMuyeckue CBOMCTBA PACTBOPOB JIEKTPOJIUTOB.

No ok

TEMA Ne 6: PACTBOPBI DJIEKTPOJIMTOB. 3JIEKTPOITPOBOJHOCTD
PACTBOPOB JJIEKTPOJIUTOB. KOHAYKTOMETPUS
(;1abopaTtopHO-TIPaKTHUECKOE 3aHATHE, 4 yaca)

eab 3auATHA:

N3yunTh paznuyHbie BUABI JIEKTPOIIPOBOIHOCTH PACTBOPOB AJIEKTPOIUTOB.

O3HaKOMUTHLCSA ¢ KOHTYKTOMETPHUECKUM METOJIOM U3MEPEHHUSI YACTHHOU JIEKTPOTPOBOTHOCTH
PacTBOPOB YKCYCHOU KHCIIOTHI (C1a00T0 2IIEKTPOIUTA) Pa3IMuHOM KOHIIEHTpaluu. PaccuntaTth
MOJIBHYIO JIEKTPOIPOBOTHOCTH ATHUX PACTBOPOB, CTEMEHb TUCCOIUAIIMN U CPETHIOI0 KOHCTAHTY
mucconuanuu CH3;COOH.

JIao. pa6ora Ne 4. KoHAyKTOMETPHUYIECKOE ONPEIEICHUE CTETICHN TUCCOIMAIINHI W KOHCTAHTHI
JUCCOLIMAIIMY CIIa00T0 AIEKTPOInTa (Ha IPUMeEpPe YKCYCHOM KUCIIOTHI).
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Bonpocs! 1151 00cyKIeHus:

DIEKTPONPOBOAHOCTH PACTBOPOB AJIEKTPOJIUTOB: YACIBHOE FIEKTPUUECKOE CONPOTUBIICHUE,
ylleabHasi 3JEKTPOIIPOBOJHOCTD, MOJIbHAS 3JIEKTPOIIPOBOJHOCTb.

Brnusinue BenuuuHbl paz0aBiieHus pacTBOpa Ha MOJIBHYIO 3JIEKTPOIIPOBOTHOCTb.
[TogsuxuocTs MoHOB. 3akoH Konbpaymia. Uucna nepexoca.

Konnykromerpus. Pacuer cteneHu U KOHCTAaHTBI AUCCOIMAIIMU CIa0bIX AJIEKTPOJIUTOB.
CubHBIE AJIEKTPOIUTHI, 0COOEHHOCTH UX BOAHBIX pacTBOpoB. Teopus Jlebast-XroKKens.
AKTHBHOCTB, KO3()PHUIIMEHT aKTUBHOCTH U MOHHAS CUJIa pacTBOpa.

TEMA Ne 7: DJIEKTPOJIHBIN ITOTEHIIUAJL T'AJTbBAHUYECKHWMA 3JIEMEHT.
NOTEHUUOMETPUS
(;1abopaTtopHO-TIPaKTUUECKOE 3aHsATHE, 4 yaca)

ean 3aHATHA:

PaccmoTpeTs BUABI 2NIEKTPHUUECKUX OTEHIIMAIOB, BO3HUKAIOIIMX Ha TpaHulle pasnena das,
YCTPOMCTBO U pabOTy rajbBaHUUECKOTO JIEMEHTA, PACUET IEKTPOIBIKYIICH CHIIBI U pabOThI
raJIbBAHUYECKOTO JIEMEHTA.

O3HaKOMUTBHCA ¢ METOAMKON MOTEHIIMOMETPUYECKOT0 n3meperust pH cpessl.

JIa6. pa6ora Ne 5. M3mepenue u pacuet D/[C ranbBaHUYECKOTO JIEMEHTA.
[ToTenmomeTrpuueckoe usmepenue u pacuet pH B pacTBopax ciaObIX JIEKTPOIUTOB.

Bomnpoce! ai1s1 00Cy:KaeHus:

MexaHu3M BO3HUKHOBEHMSI 2JIEKTPUUECKOT0 NoTeHIMaIa. KOHTaKTHBIN, 2JIEKTPOIHBIN U

T PY3HBIA TOTEHITHAIIBL.

YcrpoiicTBo U paboTa rajlbBaHU4ECKOro neMeHTa Skoou-/lanuais.

O/1C raapBaHMUYECKOTO PJIEMEHTA U €€ CBSI3h C paboTOoN U u3MeHeHueM 3Hepruu ['nbd0ca.
CrangapTHBIN 2IEKTPOAHBIN NoTeHIMal. Bonopoanslil anexktpon. Ypasuenue HepHcra.

Psan nanpspxenuit anemeHToB. OOBSICHUTD, YTO MPOUCXOAUT IIpU HaHeceHuH Karum 0,1 M
pacTBopa HUTparTa cepedpa Ha MEJIHYIO IUTACTUHKY.

Krnaccudukanus 3nekTpoios.

Knaccugukanus 31eKTpOXUMHUECKUX LETeH.

BbIuKcIuTh TOTEHIUAN CepeOPSIHOTO JIEKTpoIa pH Temieparype 25°C, OmyIeHHOro B pacTBOP
€ro CONM ¢ aKTHBHOCTHIO HOoHOB AQ” 0,001 Momb/m.

BbIUKCIHT TIOTEHIIMAI IIMHKOBOT'O JIEKTPOIa pH Temieparype 25°C, omyIeHHOro B pacTBOp
€r0 COJIM C aKTMBHOCTBIO HOHOB ZN>" 0,1 mMoJb/mI.

Berancnuth BeIMYMHY MOTEHIIMATA OKUCIHTEILHO-BOCCTAHOBUTENILHOTO 3sekTpoaa Pt/ MnQOy ,
Mn?* npu pH=1, ectu akTuBHOCTH MOHa MNO, pasHa 0,05 Momw/1, a Mn?* cOOTBETCTBEHHO 0,1
MOJIB/II.

TEMA Ne 8: XUMHNUYECKAS KHHETUKA. ONIPEJAEJIEHUE KOHCTAHTHBI
CKOPOCTH PEAKIIUHU BTOPOI'O NIOPAAKA
(;tabopaTtopHO-TIpaKTHUECKOE 3aHATHE, 4 Yaca)

eab 3anATHA:

PaCCMOTpeTL OCHOBBI XUMHYECKON KUHETUKH. O3HAKOMHTHLCS C MCTOOOM OIIPCACIICHUA
KOHCTAaHTBbI CKOPOCTH PCAaKIIMHU BTOPOI'0 IIOpsAAKa. Paccuurats KOHCTaHTY CKOPOCTHU 3TOM pCaKkuu.
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JIab. padora Ne 6. OnpeneneHre KOHCTAaHTBI CKOPOCTH PEAKIIMU BTOPOTO MOPSIIKA HAa IPUMEPE
peaKIMK OKMCICHHUS NOTU/Ia KU IEpCyIb(PaToM Kausl.

Bonpocs! 1151 00cyKIeHus:

OcCHOBHBIE NPEJICTABIICHUS] XUMUYECKOU KMHETHKHU: MMPOCTHIC U CIIOKHBIE PEAKIIUU, TOMOT€HHbIC U
TeTEePOreHHbIE PEAKIIMH, CKOPOCTh XMMHUYECKUX PEAKIIU.

MonekynsipHOCTb U MOPSAJOK peaklUu. 3aKOH AEHCTBYIOLIMX MAcC JUIsl MPOCTBIX TOMOT'€HHbIX
peakuuii. Kunetnueckue ypaBHEHU.

MexaHu3M XUMHUYECKUX peaklnii. JHEprusl aKTUBAIlMU PEaKlrU. Y paBHEHUE AppeHuyca.
3aBUCHMOCTb CKOPOCTH XUMHUUYECKOW PEaKLMK OT TEMIIEpaTyphl.

DHepreTudeckuii popuiIb IK30TEPMUYECKON 1 SHIOTEPMHUECKON PEeaKLInu.

AKTUBHUPOBAHHBIN KOMIUIEKC U CTEpHUECKHUI (akTop. YpaBHEHHE AppeHryca ¢ YIETOM
crepuueckoro (akropa u yrcia 3p(HEeKTUBHBIX CTOIKHOBEHUH MEXIY YaCTHIIAMHU.

Kak u3amMeHuTCsa CKOpOCTh NPSIMOM PEAKIUU: 2COr) + Oz < 2CO, () mIpH yBEIUYEHUH
koHueHTpauuu CO B 3 paza?
Kak uameHuTCcs CKOpoCTh NPSMOM peaKIuu: 2NOyy + Oy < 2NO;(y, eciu 06beM

PEAKIIMOHHOI0 COCY/a YBEJIMYUTCS B 2 pa3a?
Beruucinuth TeMnepaTypHbsiil K03()(OUIUEHT CKOPOCTH peaKIUK, €ClIi NP MOHMKEHUH
TEMIIEpaTyphl Ha 30°C CKOpPOCTb peaklliy YMEHbIIWIACH B § pas.

TEMA Ne 9: KATAJIN3
(mpakTUYeCcKOE 3aHATHE, 2 Yaca)

ean 3aHATHA:
PaccMOTpeTh OCHOBBI KaTajin3a U MEXaHU3M KaTaJTUTUYECKUX PEAKIUN.

Bonpocs! piis1 00cyxa1eHus:

Karanus. Buasl katanusa.

KaranuzaTopsl 1 KaTaauTUYECKUE PEAKIIUH.
MexaHn3M KaTaIUTUYECKUX PEAKIIUH.
DHepreTudeckuil npopuiib KaTaIUTUYECKON peaklnu.
Karanutnueckas akTUBHOCTB.

depMeHTaTUBHBIN KaTajan3, €ero 0COOEHHOCTH.
YpaBHeHne Muxasnuca-MeHTEH U €ro aHallus.

8.3.2. JIaGopaTopHble M MPAKTHYECKHE 3aAHATHS
3 cemectp. Kosutonanas xummst

TEMA Ne 1: IMOPOBHBIE U JIMOPUJIBHBIE TUCIIEPCHBIE CUCTEMbI

HOJYYEHUE JIMOP®OBHbLIX U JIMO®UJIBHBIX KOJIVIOUJIHBIX PACTBOPOB,

IMYJIbCUN U NEH, U3YUEHUE UX CBOVMCTB
(;1abopaTopHO-TIPaKTHUECKOE 3aHATHE, 4 Yaca)
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eab 3anaTHA:

Paccmotpers knaccudukanuioo aucrnepcHblx cuctem (V' Tuma), ycTOWYMBOCTH JAMCIIEPCHBIX
CUCTEM U METOJIbI UX MOJTYUYCHHUSI.

JIa6. padora Ne 1. [Tonryuenue 110(poOHBIX U THOPHUIBHBIX KOJUIOUIHBIX PACTBOPOB.

Jla6. pa6ora Ne 2. [TosydyeHne SMyIbCUI U TIEH U U3YYCHHE UX CBOWCTB.

1. ITonyuenue nM0(HOOHBIX KOJUIOMIHBIX pACTBOPOB METOJIOM KOH/IEHCALIUH.
A. Meton pu3nuecKkoil KOHIEHCAINH.
e [lomy4yuTs ruaPO30JIb CEPHI.
e [lomyuuts rupo30Jb KAHU(OIH.
b. Meton xuMuueckol KOHAECHCAIAH.
e [lomyuuTs 30716 THAPOKCHA JKEJIE€3A PEAKLIMEN THIPOIIN3a.
e [lomyunuts 3076 HOaMA cepeOpa peakiueit JBOWHOTO OOMEHa.
e [lomyuuTth ruaApO30JIb CEPHI peaKLUEll OKUCIEHUI—BOCCTAHOBIICHHUS.
2. Ilonyuenue n110(pOOHBIX KOJUIOMIHBIX PACTBOPOB METOJIOM AMCIIEPTUPOBAHHUS.
e [lomy4uTh 30J1b THIPOKCHIA JKETIE3A ITYTEM a/1COPOIIMOHHOM MENTH3aIMH.
e [lomyuutp 305 TUAPOKCHAA AQIIOMMHMSI MOCPEICTBOM NENTU3ALUHU COJSHOU
KHMCJIOTOM.
3. TlonmyueHue MTUOPMIBHBIX 30J1€H.
e Ilomyunts 30516 Kpaxmada.
e Ilomy4nTs 30JIb JKETATHHA.
4. IlonmyueHue 5MyJabCUH HPSAMOro M OOpPaTHOrO THUIIOB, M3YYEHHE METOJOB OIPEAEICHUS Tula
AMYJIbCUU.
5. Ilomy4yeHue neH U U3y4eHHE UX CBOMCTB.

Bomnpocs! pis1 00cy:KaeHus:

1. HaszoBuTe BHIBl YCTOMYMBOCTH JAMUCHEPCHBIX CHCTEM B COOTBETCTBHM C KiacCHpUKaMen
[leckoBa. B yem 3akitouaercst pa3inuune MeXAY JUOPUIbHBIMU U JTUOPOOHBIMU KOJIJIOWIHBIMU
cUcTeMamu?

2. Yem oOycioBieHa arperatMBHas HEYCTOWYMBOCTH JTHMO(OOHBIX mucrepcHbIX cuctemM? Kakwne

IIPOLIECCHI CAMOIIPOU3BOJIBHO MPOUCXOAAT B TUX CUCTEMAX?

Kakumu merogamu nosydarot auodoOHble aAucniepcHble cucteMbl? [IpuBeauTe npumepsl.

4. Ha dro 3arpauuBaercs pabora mpu IpoOjJeHHM U U3MelbdeHuu marepuanoB? Kakum obpazom

MOXKHO YMEHBUIMTh pabOTy U3MENbYEHHUS] U MOBBICUTH JAMCIEPCHOCTh HW3MEIbUaeMOro

Marepuana?

Omynbenn. Kak kiaccuuuupyroTr sMyiabCHH?

Kakue BemecTBa UCHOIB3YIOT B KaYeCTBE CTAOMIIN3aTOPOB MPSIMBIX U OOPATHBIX AIMYJIbCUI?

Tuns! crabunuzatopos. Yucno ['JIb qnst [TAB.

IIpu paccMoTpeHUM >SMYJIbCHUH B/M W M/B TPYAHO ONpEAETHTb, Kakas W3 JABYX MKHMJIKOCTEH

SIBIISIETCS AUcTiepcHOM (ha3oit. Kakumu MeTotaMu MOXHO 3TO cienarth?

9. TIpouecc obpamienus a3 smynbeuu. Kak ocyniectButs obparienue a3 smyiabcuii?

10. Cxema cTaOmim3anuy MpsIMBIX U 00paTHBIX dMYJIbcHid ¢ momotibio [TAB.

11. B yem 3akir04aeTcsi MEXaHU3M CTabMIM3aluu el ¢ nomoribio [TAB?

12. Cxema neHOOOpa3oBaHus ¢ moMotbio [TAB.

13. Kakumu napameTrpamu XapakTepu3yl0T YCTOMUYMBOCTh MEH?

14. Kakoe npakTuyeckoe 3HaY€HHUE UMEIOT SMYJIbCUU U TEHbI?

15. Ipornecc ¢uoTanuu 1 €ro NpUMEHEHHe.

w
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TEMA Ne 2: IOBEPXHOCTHBIE SIBIEHUSI U TIOBEPXHOCTHOE HATSI2)KEHUE.
ONPEJEJEHUE NOJHOU NOBEPXHOCTHOU DHEPI'NU ’KUJAKOCTEU
(;1abopaTopHO-TIPaKTHUECKOE 3aHsATHE, 4 yaca)

ean 3anATHA:

PaccmotpeTs siBieHUs, MPOTEKaIoIIMe Ha TpaHuLIe pa3zaena a3, HOHITUS «ITOBEPXHOCTHOE
HATSDKEHUS U «IIOJTHAsi TOBEPXHOCTHAS SHEPTUs». PaccMOTpeTh METO1bl U3MEPEHUS
MOBEPXHOCTHOTO HATSHXKEHUS KUJIKOCTEH U OIpeIeIeHHs TTOJTHONW MOBEPXHOCTHOM SHEPTUU U €€
COCTAaBJISIIOLIUX.

JIa6. pa6ora Ne 3. lI3mMepeHre MOBEpXHOCTHOTO HATSHKEHUS KUJKOCTEH U OIpeieTIeHHE TTOJTHON
MMOBEPXHOCTHOM SHEPTUU KUJIKOCTH.

Bonpocs! 1151 00cyKIeHus:

=

Uro Takoe MOBEPXHOCTHOE HATSYKEHUE U B KAKUX €UHHUIIAX OHO U3MepsieTcs?

2. Kak 3aBHCUT NOBEPXHOCTHOE HATSDKEHHE OT IMPHUPOJbI BELIECTBA, 0Opa3yroLIero MOBEPXHOCTh

(MEXMOJIEKYIISIPHOTO B3aUMOAECHCTBUS)?

Kakue MeTobl UCIIONIB3YIOTCS [JIs OIIPEIENIEHUS TOBEPXHOCTHOTO HATSKEHUS JKUIKOCTEH?

4. Ha uyeM OCHOBaHO U3MEPEHHE IMOBEPXHOCTHOI'O HATSKEHMSI JKUJIKOCTEH METOJO0M KallWUIIPHOTO

MOJIHATHSL, METOJIOM HauOOJIbIIEro JaBJeHUs My3bIpbKa Bo3ayxa (Meron Pebunnepa), metonom

OTpBIBA KOJIbIIA U CTATATMOMETPUYECKUM METO/10M?

Kak 1 nouemy 3aBHCHUT OBEPXHOCTHOE HATSKEHUE TEJ OT TeMIepaTypbl?

6. Ilo xakoMy ypaBHEHHIO MOKHO PacCUMTaTh MOJHYIO MOBEPXHOCTHYIO sHepruro? Kakue manHbIe
HEOO0XOANUMBI Il TAKOT0 pacyera?

7. Kak Biauser Temieparypa Ha TEIUIOTY M SHTPOIMIO 0Opa30BaHUS €IMHUIBI [TOBEPXHOCTU U HA

IIOJIHYIO TIOBEPXHOCTHYIO SHEPTUIO KUAKOCTEN?

w
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TEMA Ne 3: IOBEPXHOCTHO-AKTUBHBIE BELHLIECTBA (ITAB). UCCJIEJOBAHUE
MUIIEJVIOOBPA30BAHUS B PACTBOPAX ITAB. ONIPEJEJEHUE KPUTHYECKOM
KOHIEHTPAIIMU MULIEJIVIOOBPA30OBAHUS (KKM) ITAB
(;1abopaTtopHO-TIpaKTHUECKOE 3aHsATHE, 4 yaca)

ean 3aHATHA:

Uccnenoanue BnusHus [IAB Ha moBepXHOCTHOE HaTsKeHHE kuaKocTed u onpeneneHue KKM
MMOBEPXHOCTHO—AKTHUBHBIX BEIIECTB METOJOM HM3MEPEHHUs IMOBEPXHOCTHOTO HATSDKEHHS (METOI
Pebunpnepa).

Jlad. padora Ne 4. [ToBepXHOCTHO-aKTHBHBIE BellecTBa. MccneqoBanue MUIeuiooopa3oBaHus B
pactBopax [TAB. Ompenenenue KpuTHYecKoi KoHIEeHTpauuu Mmuiemnoodpasoanus (KKM) mo
M3MEHEHUIO ITOBEPXHOCTHOIO HATS)KEHUsI pacTBOpoB [TAB.

Bomnpocs! pis1 00cyKaeHus:

Kaxkne BemecTsa Ha3pIBarOTCS MOBEPXHOCTHO—AKTUBHBIMH, KAKOBO CTPOCHHUE UX MOJIEKYJT?

Kak knaccudunupyror [TAB?

Yewm otnmyarorces kosuionHbie ITAB ot uctunHo pactBopumeix? Uto HassiBaror KKM?

Kakwue cymectByror metoasl onpenenenns KKM?

[Touemy npu koHueHTpauusax, npesbinaronmx KKM, moBepXxHOCTHOE HATSHKEHHE pacTBOPOB
ITAB npakTudecku He U3MEHsAETCs?

agkrownE
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11.

Kaxkue daxropsr Biausitor Ha KKM?

Kak u noueMmy Bnuser manuHa yriaeogopoaHoro paaukana Ha KKM B pasHbIX 1o nosisipHOCTH
pacTBOPUTEIISIX?

Kakum o0pazom opueHTHpYIOTCST MOJIeKybl [IAB B munennax, oOpa3yrmuxcs B MOJSIPHOW U
HETOJIAPHOM cpenax?

Kakoe siBneHue Ha3bpIBaOT comodunm3sanueii? Yem 00yCcoBIeHO 3TO siBIICHUE?

. Pacckaxxute o npaktuueckom npumenenuu IIAB. Ha yem ocHoBano ucnons3oBanue [IAB B

KaueCcTBE CTA0MIM3aTOPOB JTUCTICPCHBIX CUCTEM?
B dem 3akirouaercs MexaHU3M MOIOIIETo JelcTBUs pacTBopoB [TAB?

TEMA Ne 4: AICOPBIIHUSA. AZICOPBIIAA YKCYCHOM KUCJIOTHI HA TOBEPXHOCTH

N

AKTUBUPOBAHHOI'O YIJIsA
(;1abopaTtopHO-TIPaKTUUECKOE 3aHsATHE, 4 yaca)

ean 3aHATHA:
[IpoBectu amcopOruio Ha rpaHuile XUAKOW U TBepAod ¢a3z. IlocTpouTs H30TEpMy aAcoOpOLUU.

HatiTi 3naveHus ko3¢ HUIueHToB IB U N B ypaBHeHUU PpeliHmxa.

Jlab. pabGora Ne 5. ApjcopOums. AncopOuusi yKCYCHOM KHCIOTHI Ha IOBEPXHOCTU
aKTHBUPOBAHHOTO YTJISL.

Bomnpoce! ai1s1 00Cy:KaeHus:

JaiiTe onpenenenue mouatus agcopoumu. Yro takoe ['mb606coBckas aacopoiusa? Uro Takoe
M30TepMa, U30IIMKHA U U30cTepa afgcopouun?

Hanummure ¢pynnamentanbHoe ancopOiuonHoe ypapHenue ['mu60ca 1 yacTHbIE ero ciydau.
AncopOuust 1 TOBEpXHOCTHAs akTUBHOCTb. [loBepxHOCTHO—akTHBHBIE BemiecTBa (IIAB).
VYpasuenue lllumxkosckoro. [Ipasuno Jroxmo—Tpayoe.

Teopust MoHOMONIEKYIsIpHOI afacopouuu JI3urMiopa. Hanummmre ypaBHEeHUE H30TEPMBI
azcopOIuu U 00BsACHUTE (PUINIECKUN CMBICIT BXOJSIINX B HETO BEJIHYHH.
DKCTpanosIMOHHbIE cleACTBUS U3 ypaBHeHUs JIanrMiopa. 3akoH ['enpu. Kakos pusnueckuii
CMBICIT KOHCTaHTHI ['enpu?

AncopbunonHoe ypaBHenue @peitnanuxa. Kak onpenenuTs KOHCTaHTHI B ypaBHEHUU
Opeitauxa?

Kak opueHTHpOBaHbI MOJIEKYIIBI YKCYCHOU KHCIOTHI MPU aICOPOIIMU U3 BOJIHBIX PACTBOPOB Ha
MMOBEPXHOCTU aKTUBUPOBAHHOTO YTJISI?

TEMA Ne 5: BLICOKOMOJIEKYJISAAPHBIE COEJJMHEHUS U1 UX CBOVMCTBA.
NCCIIEJOBAHUE MPOLECCA HABYXAHUS TBEPABIX IIOJIMMEPOB
(;1abopaTopHO-TIpaKTUYECKOE 3aHATHE, 4 yaca)

ean 3anaTHA:

N3ydenue cTtenenn HaOyxaHUs TBEP/bIX MOJIMMEPOB HA IPUMeEpE KeJaTHHA.

JIad. paGora Ne 6. BeicokomonekynsipHble COEAMHEHUs U UX CBocTBa. MccnenoBanue mpoiecca
HaOyXaHUs TBEP/ABIX MMOJIMMEPOB.

Bomnpocs! 151 00cyKaeHus:

Uro nazeiBator BMC? KakoBo cTpoenue u ocHoBHbIe cBoiicTBa BMC?
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Kakue BemectBa otHOCAT K monudiekTponuram? KakoBel ocobenHoctu ctpoenust 6enkoB? Uto
TaKO€ U303JICKTpUIeCcKast TOUKa?

Uro Takoe HaOyxanue? Kakumu siBIeHUSIMH COMPOBOKIAETCA Mpoliecc HaOyxaHnus?

Kak xnaccupumupyioT mOIMMEpbl B 3aBUCHMOCTH OT cnocoOHoctH K HalOyxanuto? Yto
HA3bIBAETCS CTEIEHBI0 HA0yXaHUs?

Bnusier mu pH cpenpl Ha HaOyxanue? Kakoe BIMsSHIE OKa3bIBAIOT KATUOHBI M AHWOHBI HA CTETICHb
HaOyxaHus?

Uto Ha3bIBAIOT BHICATUBAHHEM ?

Uro Ha3bIBaeTCs KeNnaTuHUpoBaHUeM (3actyaHeBanueM)? OT kakux (pakTopoB oHO 3aBuUcHT? Kak
BJIMSET Ha MPOILIECC 3aCTyIHEBaHUs KoHIleHTpalus pactBopoB BMC u pH?

Uro HasbiBaeTcs cuHepesucoMm? KakoBbl nmpuuuHbl ero Bbi3biBaromme? Kakue (akTopsl BIUSIOT
Ha cuHepesuc?

TEMA Ne 6: PEOJIOIASA IUCHHEPCHBIX CUCTEM. UI3BMEPEHUE BSI3KOCTH
KUIKOCTEUN KAIINWJJIAPHBIM BUCKO3UMETPOM
(J1abopaTopHO-TIPaKTHYECKOE 3aHATHE, 4 yaca)

ean 3ansTHSN:

N3mepenue Bs3KOCTH JHOQWIBHBIX W JTHO(GOOHBIX KOJUIOMIHBIX pacTBOpoB. M3ydeHwue
3aBHCHMOCTH BSI3KOCTH JTUO(PMIBHBIX AUCIEPCHBIX CUCTEM OT KOHIIEHTPAIMH JUCTIEPCHOM (a3bl,
TeMIepaTypbl, BBEACHHUS JJIEKTPOJIUTOB.

JIad. padora Ne 7. Peonorus nucnepcHbix cucteM. M3mepenue BA3KOCTH KUIKOCTEN
KalMJUISIPHBIM BUCKO3UMETPOM.

Bonpocs! 1151 00cyKIeHus:

JlaiiTe xapaKTepUCTHKY CIEAYIOUIMM TMOHATUSAM: Peojorus, aedopmainus, HampsLDKEHUE CABUTA,
ckopocTh nepopmanyu. Hanummre ypasHenue ['yka u ypaBHenue HetoToHa.

Uto Takoe BS3KOCTh, B Kakux eauHuiax oHa wusmepserca (B cucteme CU u CI'C)? Kax
KJIaCCU(DUIUPYIOT KUIAKOCTH IO 3aBUCUMOCTH BSI3KOCTH OT IPUIIOKEHHOTO HaNpsKeHus ciBura?
Hanummure ypaBuenue Ilyazeiins u ypaBHeHue DHHIITEHHA. YKaKUTE TPaHUIbI IPUMEHUMOCTH
ypaBHEHUs DWHINTEWHA.

OxapakTepu3yiTe THUIIBI CTPYKTYpP, BOSHUKAIOIIUX B JUCIEPCHBIX CUCTEMAX.

OxapakTepu3yiTe BS3KOCTb CTPYKTYpPUpPOBaHHbIX cucTeM. Hammmure ypaBHenue bunrama —
IBenoBa st muacTuueckoro TeueHus. Yrto Takoe mnpeaen Ttekydectu? Haueprute

PCOJIOTHUICCKUC KPUBBIC U OTMETHTC HA rpa(bI/IKe BCJIIMYUHY PT .

[IpuBenuTe peosoruueckue KpuBble JUIsl pealbHbIX KOJUIOMJIHBIX cUcTeM 1o Pebunaepy, a Takxke
COOTBETCTBYIOIIYIO KPHUBYIO B KOOpJAMHATaX BSA3KOCTb — HampsbkeHue casura. Jlaiite
XapaKTEPUCTUKY TPEM Y4aCTKaM 3TUX KPUBBIX.

TEMA Ne 7: JUCHHEPCUOHHBINA AHAJIN3 HU3KOUCITEPCHBIX ITOPOIIIKOB

METOAOM CEAUMEHTAIIMA B T'PABUTAIIMOHHOM HO.IE.
CEAUMEHTALIMOHHBIU AHAJIN3 CYCIIEH3UU
(;mabopaTopHO-TIpaKTHUECKOE 3aHATHE, 4 yaca)

ean 3anaTHA:
[IpoBenenne TUCHEPCMOHHOTO aHajdu3a IMOPOIIKAa METOJOM CEIUMEHTAUH B T'PABUTALIMOHHOM
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nosie. [lomydyeHue KpUBBIX CEIMMEHTAIMM, TO3BOJISIOIIUX YCTAaHOBUTH OTHOCHUTEIHHOE
CoJIep>KaHue YaCTHUI B 3aJJaHHBIX HHTEPBAJIAX PAINYCOB, T.€. PPAKIIMOHHBIA COCTaB CUCTEMBI.
JIa6. padora Ne 8. /[ucniepCMOHHBIN aHATU3 HU3KOAUCIIEPCHBIX MOPOIIKOB METOA0OM
CeIMMEHTAIIMU B TPaBUTAIMOHHOM 1oJie. CeTMMEHTAallMOHHBIN aHaJIU3 CYCIIeH3UH.

Bomnpoce! 1151 00cy:KkaeHus:

UYro Takoe 6pOyHOBCKOE JIBMKEHUE, YeM OHO O0YCIIOBIIEHO B IUCIEPCHBIX CUCTEMAax?

B kakux cucremax BO3MOXHO OpOYHOBCKOE JIBHKEHHE?

Kakue m3BecTHBI BaM METOABl AMCIEPCUOHHOIO aHaiu3a? YKaxkute o0JacTH MX MPUMEHEHUS.
JlJis KaKuX AMCIIEPCHBIX CHUCTEM MPUMEHSETCS CEIUMEHTAIIMOHHBIA aHAIU3 B TPABHTAIMOHHOM
T0JIe ¥ B LIGHTPOOEKHOM T0JIe?

Hanummre ypaBHenue CTokca IiIsi CKOPOCTH CEAMMEHTAIlMM B I'paBUTAIIMOHHOM mose. KakoB
(bu3nuecKkuif CMBICT BXOJSIIMX B HEro BeJWYMH? VI3MeHeHMeM KakuX MapaMeTpoB CHCTEMBI
MO>KHO U3MEHSTHh CKOPOCTb OCAXICHUS YaCTHII?

KaxoBsl ycioBusi cobmonenust 3akona Ctokca npu cegumeHTanuu? OT 4ero 3aBUCUT CKOPOCTh
cenuMeHTauu? BeiBeuTe OCHOBHOE ypaBHEHHE /ISl CEIMMEHTAIIHIOHHOTO aHAaJIH3a.

Kak ompenenuts copepxaHue 4YacTUIl JUIsl JAHHOTO HMHTEpPBala pPa3MEepOB [0 WHTErPaIbHON
KpUBOH CeIMMEHTALH?

JlJig KaKuX CUCTEM MPUMEHSETCS CeAMMEHTAMOHHBIN aHalu3 B IIEHTPoOekHOM mose? B yem ero
ocobeHHocTH?

TEMA Ne 8: SJIEKTPHUECKHUE CBOMCTBA JUCIHEPCHBIX CUCTEM.
SJIEKTPO®OPE3. DJIEKTPO®OPETUYECKOE OINIPEJEJIEHUE
SJIEKTPOKUHETUYECKOI'O IOTEHLHUAJIA
(J1abopaTopHO-TIPaKTUYECKOE 3aHATHE, 4 Yaca)

Iean 3ansTHS:

N3ydenue sBneHus aekTpodopesa, 03HaKOMIIEHHE C METO0OM OIpPEENIEHUsI CKOPOCTH JIBUKEHUS
U 3HaKa 3apsia KOJUIOMAHBIX YaCTHL], OIPEIEICHHE JJIEKTPOKMHETUYECKOrO IOTEHIMAIA
THJIPO30JIs THAPOKCHIA JKENe3a.

JIa6. padora Ne 9. DnexTpuyeckre CBOMCTBA TUCIEPCHBIX CUCTEM. DIEeKTpodopes.
OnekTpodopeTnyeckoe onpeaesIeHue AIEKTPOKMHETHUECKOT 0 TIOTEHIMAA.

Bonpocs! 14151 00cyKIeHus:

KakoBbl mnpuYuHBI BO3HUKHOBEHMSI JBOWHOTO DJIEKTPUUECKOTO CJOsi Ha MexdasHou
noBepxHocTu? [IpuBenuTe mpuMepsl MEXaHU3MOB 00pa30BaHUs JBOWHOTO 3JIEKTPUUECKOTO CIIOs
B Pa3JIMYHBIX JUCIIEPCHBIX CUCTEMAX.

JlaiiTe XapakTepUCTUKY CTPOEHUS JBOMHOTO SJIEKTPUUECKOTO CII0s Ha MIOBEPXHOCTH pasnena ¢as.
Kak u3mMmensiercss moTeHuan ¢ pacCTOSHUEM OT MOBEPXHOCTH? UTO MOHMMAIOT MOJ TOJIIMHON
g Gy3HOM YacTH JBOMHOTO 3JEKTpHUECKOTo cios? Uem ompeaensieTcss TONMIIMHA TUIOTHOW U
g dy3HOM yacTel JBOMHOIO ANEKTPUYECKOTO CII0si?

[Tepeuncnute FIEKTPOKUHETUYECKHUE SBICHUS U O0BSICHUTE, Y€M OHU 00YCIIOBJICHBI.

UTo Ha3BIBAIOT AJIEKTPOKMHETHYECKUM MoTeHmanomM? Kakue (akTopsl BIUSIOT Ha 3€TTa —
noTeHmman’

Hanummwre ypaBaenue ['enbMronbiia—CMOITyX0OBCKOTO Ui cCKopocTH anekTpodopesa? [Ipu kakmx
YCJIOBUSIX NMPUMEHHUMO 3TO ypaBHeHHE? Kak MpakTUYECKH ONpPEeNesuTh CKOPOCTh JIBHKECHUS
YacTHUIl TPH MaKkpodnekTpodopese?
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TEMA Mo 9: YCTOMYUBOCTH U PASPYIIEHUE JTUO®OBHBIX TUCITEPCHBIX

CUCTEM. CUHTE3 r'HAPO30JIs1 THAPOKCHUJA KEJIE3A, U3YUEHHUE EI'O
KOATYJIAAUU U CTABUWIN3AIINU
(J1abopaTopHO-TIPAKTHYECKOE 3aHATHE, 4 Yaca)

eab 3anaTHA:

CunTe3 TUAPO30Js THAPOKCUIA Kejle3a KOHJSHCAIMOHHBIM METOJIOM; OIpelelieHHue Iopora
ANEKTPOJIUTHON KOAryJAlMU 30Ji1 M U3yYEHHE 3aBUCHUMOCTH €ro OT 3apsijia KoaryaupyroLIero
MOHA; OIIPEJIEIICHNUE 3aLUTHOIO YKCia CTaduiIn3aropa.

JIao. pa6ora Ne 10. YcToHYMBOCTE M KOATyJISITUs JTMOPOOHBIX TUCTIEpCHBIX cucTteM. CHHTE3
TUAPO30JIs THIPOKCHIA JKeTie3a, H3yUeHUE ero KoaryJsiiui U CTa0UITH3aIlHH.

Bonpocs! 1151 00cyKIeHus:

Kakoii mpornecc HaspiBatroT koarymsuuen? Yem 3aBepiiaercs npouecc koarynsiuuu? Kaxumu
croco0amMM MOKHO BbI3BaTh KOAryJIsLUIO?

Uto nHazpiBaloT ObICTpOi M MeuieHHOW koarymsiiued? Teopust koarynsauuu CMOIyXOBCKOTO.
Kakue mnapaMmerpsl IHUCHEPCHOM CUCTEMBI BIIMSAKOT Ha CKOPOCTh KOAryJsiUud 4YacTHUIl B
COOTBETCTBUM ¢ Teopueil CmoiayxoBckoro? Uem OTIMYArOTCSI KOHCTAHTBI CKOPOCTH OBICTPON U
MEJIEHHOM KOaryJssuu?

OCHOBBI TEOpPHH YCTOMUMBOCTH JHOPOOHBIX aucrepcHbIXx cucteM — Teopun JIJIDPO. Kakosa
B3aMMOCBA3b MEXKY CKOPOCTBIO KOAryJIsILIUM M BUJIOM IOTCHIMAIBLHOW KPUBOM B3aMMOJECHCTBUSA
yactun?

KakoBo paznmume Mexay HEHTpaIH3allMOHHON M KOHIEHTPAIMOHHOHN Koaryrsuueil 1modoOHbIX
3051e# anexTponutaMu? Kak BIUsET 3apsij KOaryJIupyroIlero HoHa Ha MOpor KoaryJisiiuu?
JleiictBueM Kakux (aKTOpoB OOECIeYyMBaeTCsl arperaTuBHas YCTOWYMBOCTH JIMO(OOHBIX
aucriepcHbIx cucreM? Kakue BeriecTBa UCIONB3YIOT B KAU€CTBE CTA0OMIIN3aTOPOB 3TUX CHCTEM?

TEMA Ne 10: ONTUYECKHUE CBOMCTBA JTUCIHEPCHBIX CUCTEM.
A9PO30JI1 ! ITOPOIIKHA
(camocrosiTenpHas pabora, 2 yaca)
Iean 3ansATHSN:
I/I?,yLII/ITB ONTHYECKUE CBOMCTBA JAUCHICPCHBIX CUCTEM U ONITHYCCKUEC MCTOAbI UCCIICIOBAHUA
JTUCTIEPCHBIX CUCTeM. PaccMoTpeTh KitaccuuKaIfio ¥ CBOWCTBA a3p030JIei U MOPOIIKOB.

Bonpocs! 1i1s1 00cyKIeHAA:

Onrtuyeckre CBOMCTBA KOJUIOMIHBIX CUCTEM: paccesiHue cBeTa, g ekt Tunnans.

VYpaBHenue Panes u ero ananus.

OnTuyeckre METOJbl HCCIENOBAHUS AMCIEPCHBIX CHUCTEM: YJIbTPAMUKPOCKONHMS, JJIEKTPOHHAs
MUKPOCKOTHS, He(eTOMEeTpHUs, TypOUTUMETPHUSL.

Abdpo3onu, uxX KiaccuuKaims.

MeTo/1bl TOTyYEHHS a3PO30JI€il, CBOMCTBA adPO30JIEH.

MeTtopl pa3zpyLIeHHs a3pO30JI€i.

[IpakTHueckoe 3Ha4eHHE a3PO30JIEH.

B3pbIBBI a3p0307I€eH.

33



9. Tlopouiku u uX CBOICTBA: Te€YEHHE, paclbUIeHUE, (IIyHAU3AlNs, TPAaHYINPOBAHHUE.

8.3.3. TunmoBbie KOHTPOJIbHbIE 3aIaHNS JJIS CAMOCTOATEILHOM PA0dOThI
CTYJAE€HTOB

CocraButh koHCTIEKT «Kiaccudukanus u cBoiictea [TAB».
CocraButh KOHCIEKT «Mexanu3m morouiero aeiicteus [TABy.
CocTaBUTh KOHCIIEKT «A3P030JIU, UX KJIacCU(PHUKAIUSI U CBOUCTBaY.
CocraButh KOHCIIEKT «llopoiku, uX CBONCTBaY.

CocraButb KoHCHEKT «Kores3us, aare3usi, CMaUMBaHUE.
CoctaBuTh KOHCIIEKT «CITOCOOBI OUMCTKH KOJUIOUIHBIX CHCTEM).

[Ipumepnsbie 3anaun no Teme «Tepmoxumus. Pacuer TemioBeix 3¢p(GEeKTOB XUMUYECKUX PEaKuil
1o 3akony I'ecca»

Noook~owhE

7.1. Paccunrath TerIoBoM 3(h(PeKT peakuuu ropeHus CepOBOAOPO/Ia MPU MOCTOSHHOM JaBJICHUH U IPU
HOCTOSTHHOM 00BEME:

H»S @ + 3/20, D) — SO, ® + H,0 (%)
110 CJICAYOIIHUM TCPMOXUMHUYCCKUM YPABHCHUAM:
S ) + Hap - HS«) AH% = - 20,17 xJIx ;
How + 1204 — H20 ) ; AH% = -286,0 K]k ;
S (1) + 0, ) — SO, ® AH03 = -297,0 x/x .

7.2. BbUUCAUTH CTAaHAAPTHYIO SHTAIBINIO 00pa3oBaHus Ha(TaIuHA:

10C (1) + 4H, 1) — C1oHg (1)
o CJICAYHOIHUM TECPMOXUMHUYCCKUM YPABHCHUAM:

CwHgwy + 12024 — 10COy¢y + 4H0p; AH® = -20,17 k]Ix ;
Hioy + 120,05 —  HOu ; AH®%, = -286,0 k]Ix ;
C(T) + Oz(r) — Coz(r); AH03 = -394,0 x/Ix.

7.3. BpUKCAUTH CTAaHAAPTHYIO TEIJIOTY 00pa30BaHUs KHUAKOTO METUIIOBOTO CIIMPTA MpU
MOCTOSIHHOM JIaBJIEHUH U TIOCTOSSHHOM 00beMe, UCIIOJIb3Ysl CAeyIOIUe JaHHbIE!

CH3OH g + 320,05 — COypy + 2Hy049; AH = -715,0 x]Ix ;
Hoy + 1204 —  HO0p ; AH®% = -285,8 k]l ;
Coy + Oy —  COyp; AH% = -393,5 k]lx.

7.4. BplUKCAUTH CTAaHAAPTHYIO TEIJIOTY 00pa30BaHUs OKCUA KaJIbLUS IPU
MOCTOSTHHOM JIaBJIEHUH U TIOCTOSIHHOM 00beMe, HCIIOJIb3Ysl CeIyIOIUe JaHHbIE!

CaO (1) + H,0 (oK) — Ca(OH)z () AHol = - 64,74 KI[)K 5
Hyy + 120,09 —  HxOp ; AH% = -286,0 k]lxk ;
Cagy + Oy + Hawy —  Ca(OH) ) ; AH% = -986,2 kJTx.
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7.5.
IIPU IOCTOSIHHOM O0bEME:

PH; ) + 20, ) —  1/2 P,0Os (1) + 3/2 H,O (%)
110 CIICAYHOIHUM TEPMOXUMHUYCCKUM YPABHCHUAM:
2P (1) + 3H, ) - 2 PH; ® s AHO]_ =
H2 ) + 1/2 02 ) — Hzo (K) 1 AHOZ
2P (1) + 520, ) — P,0Os ) AHO3

Paccuurare TemnoBoit apdexT peakunu ropenus pochuaa Bogopoaa Ipu MOCTOSHHOM JABICHUH U

48,69 xJIx ;
= -286,0 kIx ;
= -1508,4 x/Ix .

8. Ilpumepnslie 3a1auu o Teme «PacueT TepMOIUHAMUYECKUX BEITUYUHY.

BhI4uCIITS TeruioBoil s dekT peakmuu npu nocrosiaaoM Aasnennu (AH®) i mpu mocrosHEOM
o6seme (AU°), mmenenne surpormu (AS®) i sueprun I'n66ca (AG® nByms criocoGamu, ecii aHa
BEJIMYKMHA AGOOGP) [IPU CTaHJAPTHBIX YCIIOBUAX, UCIIO/IB3Ys CIECAYIOLIUE TEPMOAUHAMUYECKUE
BesninurHBL. ClienaTh BHIBOJ O BO3MOKHOCTH CaMOIIPOU3BOJIHOTO IMTPOTEKAHUS PEaKLUH B

M30JIMPOBAaHHOM M HEM30JIMPOBAHHON CUCTEME.

8.1. C|2 (r) + CO () — COC|2 ()
AH 5., K ]I/ MOITE 0 —110,5 —220,9
S% JIx/K-Moutb 2229 197,7 283,7
8.2. NHsNO; (1) — N,O o) + 2H,0 )
AH 5, , KJIK/MOITE —365,4 82,0 —241,8
S Jix/K-Moutb 151,0 219,9 188,8
AGOO(;p,, kJI>x/Monb —183,8 104,1 —228,4
8.3. 2NH; o T CO, ® —  NH,; —CO—NH, @ 7T H,O (%)
AH006p,, kJ>x/MOb —46,2 —393,8 —332,7 —285,8
S, Jik/K-Moub 192,6 213,8 104,6 70,1
AG 5., KITK/MOITE —16,7 —394,6 —196,7 —237.2
8.4. CO o T 3H, ) — CH4 o) + H,O (%)
AH 5, , KJIK/MOTE —110,6 0 —74.9 —286,0
S, Jk/K-Moutb 197,7 130,7 186,4 70,0
AG 5., KIT/MOIB —137,2 0 —50,9 —237.,4
8.5. 2 H,S ) + SO, o) — 3S m *t 2H,0 (%)
AH 5., KT/ MOITE —20,2 —296,9 0 —285.8
S Jik/K-MOIb 205,6 248,1 31,9 70,1
AGsp., KJIK/MOTE —33,3 —300,4 0 —2372
8.6. 2 H,S ) + 30, @ — 2 SO, ) + 2H,0 )
AH 5, , KJIK/MOITB —20,2 0 —296,9 —241,8
S, JI/K-Mob 205,6 205,0 248,1 188,8
AGPsp., KJIK/MOTE —333 0 —300,4 —228,4
8.7. CoH, @ + 2H, © — C,oHs ()
AHop., KJIK/MOTTH —1299,6 —241,8 —1559,9
S Jix/K-Moutb 200,8 130,6 229,5

35



8.8. CaCO3 (1) — CaO () + C02 )

AHooﬁp,, kJ>x/Monb —1207,7 —635,0 —393,8
S JIx/K-Moutb 91,6 39,7 213,8
AG 5., KJIK/MOTTH —1129,6 —603,6 —394.6
8.9. C.,H, o) + H,0O o) — CH; COH o)
A op., KJIK/MOTTH —1299,6 0 —1192,4
S, Jk/K-Moutb 200,8 188,8 263,6
810 SO3 () + CO () — SOQ (r) + C02 r)
AH 5., KT/ MOITE -395,8 -110,5 -296,9 -393,5
S, Jix/K-Moutb 256,7 197,5 248,1 213,7

9. HpI/IMepHHe 3aJa4uy 110 TeMe «XMMHUUECKOE PpaBHOBCCHC. PacueT KoHCTaHTHI PaBHOBCCH:).

91 BI)IIII/ICJII/ITI) KOHCTaHTy paBHOBGCI/IH peaKuI/m HpI/I CTaHIIapTHI)IX }ICJIOBI/ISIX, I/ICHOJII)Byﬂ CHpaBO‘-IHI)IC
JaHHBIC:
2CO (r) + 02 ) > 2 C02 (r)
AH 5., KJToK/MOIE -110,5 0 -393,5
S, Ji/K-Moub 197,5 205,0 213,7
KaK CMCCTHUTCA paBHOBGCI/Ie HpI/I ITOBBIIIICHHU N TeMHepaTprI, CHM)XCHHUU OaBJICHUS B CUCTCMC U
IMOBBIIICHUHY KOHIOCHTPAIIUN KI/ICJ'IOpOI[a? OTBCT 060CHOBaTB.

9.2. BBIYHCIUTH KOHCTAHTY PABHOBECHS PEAKIIMHU TIPU CTAHAAPTHBIX YCIOBHUAX, HCIIOJIB3Ys CIIPABOYHBIC
JAHHBIC:
250, ) + 0O, ) «— 2805 o)
AH 5., KT/ MOITE -296,9 0 -395,8
S Jik/K-MOIb 248,1 205,0 256,7
Kak cmecTuTCsi paBHOBECHE MPH MOBBIIICHUU TEMIIEPATYPhI M JABJICHUS B CHCTEME U CHIDKCHHUH
KOHIIEHTpaluu kuciopoja? OTBeT 000CHOBATH.

9.3. BBIYHCIUTH KOHCTAHTY PABHOBECHS PEAKIIUU TIPU CTAHIAPTHBIX YCIIOBUSAX, WCIOJB3YS CIPABOYHBIC
JIAaHHBIE:
2CO o T 2H, m CH4 o T CO, o)
AH006p,, kJ>x/MOb -110,5 0 -74,8 -393,5
S°, JIx/K-Moub 197,5 130,5 186,3 213,7
Kak cmecTuTcst paBHOBECHE MPH CHUYKEHUHU TEMIICPATYPhl, MOBBIIIICHUH JIaBJICHUS B CHCTEME U
MOBBIIIICHUH KOHIICHTPAIIUHU YTIIEKUCIOro ra3a? OTBeT 000CHOBATb.

9.4. BBIYMCIHUTH KOHCTaHTY PAaBHOBECHUS PEaKIMU PH CTAHAAPTHBIX YCIOBUSX, UCIIONIB3YS CIPAaBOYHBIC
JaHHBIE:
2w + O < 2CO
AHOO@, kJ>K/MOJIB 0 0 -110,5
S°, Jix/K-mom 5,7 205,0 197,7
[IpennoxuTe onTUMaIbHOE U3MEHEHHE TTapaMeTpoB chcTeMsbl (¢, T 1 p) [uis yBelIn4eHus BEIX0a
npoaykra peakuuu. OTBeT 000CHOBATD.

36



10. IIpumepnsie 3aaun no Teme «Pacdyer TepMOAMHAMHYECKUX CBOWCTB PACTBOPOB)

1. IpuroroButs 120 mu 5 % pactBopa cynsdparta meau (I1) (rutotaocTs 1,04 1/MIT) U paccuuTaTh BCE €TO
KOJUIMTaTUBHBIE CBOMCTBA. [IpUHATH CTENEHb 3JEKTPONIMTUYECKON TUCCOUAlMU PaBHOM 1.

2. TlpuroroButs 65 mi 8,5 % pacTBopa xyiopuaa amoMUHUs (MI0THOCTH 1,05 1/MIT) U paccuuTaTh BCe
€ro KOJUIMTaTUBHbIE CBOMCTBA. [[pUHATH cTENeHb AJIEKTPOIUTUYECKOM JUccolMaluy paBHOH 1.

3. IpuroroButs 50 M 0,05 M pactBopa HuTpaTa amoMuHuA (T1oTHOCTH 1,03 r/MIT) M1 paccynTaTh BCe
€ro KOJUIMTaTUBHbIE CBOMCTBA. I[pUHATH cTENeHb AJIEKTPOIUTUIECKOM JUccolMaluy paBHOH 1.

4. TIpuroroButs 100 ma 0,2 M pactBopa HUTpaTa HUHKA (T10THOCTH 1,03 I/MIT) M paccyuTaTh BCE €ro
KOJUIMTaTUBHBIE CBOKCTBA. [IpUHATH CTENEHb 3JEKTPOIMTUUECKONW TUCCOLMAMU PABHOM 1.

5. Hpurorosuts 200 mia 0,15 M pactBopa xnmopuaa 6apust (IutotTHocTh 1,05 /M) M paccuuTaTh BCE €ro
KOJIJIMTaTUBHbIE CBOMCTBA. [IpUHATH CTENEHb 3JIEKTPOIIMTUYECKON JUccOolMaluy paBHOH 1.

11. Ilpumepnsie 3a1aun o TeMe «PacdyeTbl B KOHIYKTOMETPUI»

1.  BpIUuCHIHUTH CTENEHb AUCCOLMALNU U KOHCTaHTY quccounanuu 0,05 M pacTtBopa yKCYCHOI
KHCJIOTBI, €CJIH Y/EIbHAs 3JIEKTPOIPOBOHOCTh ATOI'0 PACTBOPA paBHA 370 - 10° Cm/em, a A,
(H") = 3498 CM-cM?/MOIIB; Asy (CH3COO ) =40,9 Cm-cM?/Monb.

2.  BpUuCIUTH CTENEHB AUCCOIMANMH U KOHCTaHTY nucconmanuu 0,025 M pacTBopa yKCYCHOU
KHUCJIOTBI, €CIIU YAEJbHAs 2JIEKTPOIPOBOIHOCTh 3TOr0 pacTBOpA paBHa 235 - 107 Cm/cm, a Ay
(H") = 349,8 Cm-eM?/Moib; A, (CH3COO ) = 40,9 Cm-cm?/Moib.

3. Boeluncnuthb crenens auccouranuu U Koueranty auccounanuu 0,002 M pactBopa yKCycHOU
KHCJIOTBI, €CJIH Y/EIbHAs 3JIEKTPOIIPOBOHOCTh ATOI'0 PACTBOPA paBHA 62,4 - 10” Cm/cm, a Ay
(H") = 3498 CM-cM?/MOIIB; Asy (CH3COO ) = 40,9 CM-cM?/MOIIB.

4.  BpIUUCIUTH CTENEHb TUCCOIMAIMU U KOHCTaHTY nuccornmanuu 0,003 M pactBopa yKCycHO#
KHUCJIOTBI, €CIIM YAEJbHAs 2JIEKTPOIPOBOIHOCTb 3TOr0 pacTBOPA paBHa 85,2 - 107 Cm/cM, a A,
(H") = 349,8 Cm-eM?/Moitb; A, (CH3COO ) = 40,9 Cm-cM?/Moib.

5.  BbuucauTth creneHs AuCCoManuy U KoHcTanty nucconuanuu 0,004 M pacTBopa yKCyCHOMU
KHCJIOTBI, €CJIH Y/EIbHAs 3JIEKTPOIPOBOJHOCTD ATOI0 PAaCTBOpA paBHA 96,7 - 10” Cm/cMm, a Ay
(H") = 3498 CM-cM?/MOIIB; Asy (CH3COO ) =40,9 Cm-cM?/Monb.

12. Tlpumepnsie 3a1a4n 110 TeMe «[ aTbBaHMYECKHI AIIEMEHT. DJIEKTPOIHBIE TIOTCHIINAIBD)

1. CocraBuTh MEIHO-IITUHKOBBIH TaJIbBAHMYECKUHN JIIEMEHT U U300pa3uTh €ro Ha pucyHke. Hamucartpb
YpaBHEHHUS AMEKTPOJAHBIX U TOKOOOPA3YIOIIEeH peakiinii, MPOTEKAOIINX B METHO-ITUHKOBOM
rajgbBaHU4YECKOM AieMeHTe. COCTaBUTh AIEKTPOXUMHUUECKYIO IIeTh, YKa3aTh CKaYKH MOTCHIINAIa Ha
TpaHUIaX pa3jena TOro ralbBAaHUYECKOT0 3NeMeHTa. Paccuurtats crannaptayto 3/1C u paboty
snementa B Buae AG , eciu E® . 2/° = —0,763B;  E°c*le® = +0,337 B.

2. CocTaBUTb MEIHO-KENE3HbII ralbBaHUYECKH AIeMEHT U H300pa3uTh ero Ha pucyHke. Hamucarsb
YpaBHEHUS IJIEKTPOIHBIX U TOKOOOPA3YIOIIeH PeakIlii, MPOTEKAIOIINUX B METHO-KEIIE3HOM
rajqbBaHUYECKOM AsieMeHTe. COCTaBUTh ANEKTPOXUMUYECKYIO 1IETb, YKa3aTh CKAaUKHU MOTEHIINAJA Ha
TpaHMIaX pasjiesia 3TOro ralbBaHUYECKOro nemMenTa. Paccunrars cranmaptayro 3/1C u paboty
ssieMeHTa B Buae AG , eciim E° Fe2+/|:e° = -0,440 B; E° Cu2+/CuO = + 0,337 B.

3. CocTaBHUTh METHO-MapraHIIEBHIi ralbBAHUYECKUH 3JIEMEHT M U300pa3uTh ero Ha pucyHke. Hamucartpb
YpaBHEHHUS AIEKTPOJHBIX U TOKOOOPA3YIOIIeH peakinii, MPOTEKAOIINX B METHO-MapraHIIEBOM
rajgbBaHU4YeCKOM deMeHTe. COCTaBUTh AIEKTPOXUMUYECKYIO 1IETIh, YKa3aTh CKauKH MOTEHIIMAJA Ha
TpaHuIlaX pa3jena dTOro ralbBAaHUYECKOTo deMeHTa. Paccuutath crangaptayio 3/C u padoty
snementa B Busie AG , ecmt E° ™ Ivn® = — 1,180 B;  E%¢/*/c® = +0,337 B.
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CocTaBUTh METHO-TUTAHOBBIH rajlbBAaHUYECKUH 3JIEMEHT U N300pa3uTh ero Ha pucyHke. Hamucats
YPaBHEHHS AIEKTPOJHBIX U TOKOOOPA3YIOIEH peakiuii, MPOTEKAOIUX B METHO-TUTAHOBOM
raJIbBAHUYECKOM 31eMeHTe. COCTaBUTh 3JIEKTPOXUMHUYECKYIO LIEMb, YKAa3aTh CKA4YKH IOTEHIMAIA Ha
rpaHMIlax pasjesna 3TOoro rajJbBaHUYECcKOoro deMenTa. Paccuntars ctannaptayto 9/1C u pabory
aneMenTa B Buzae AG , ecnu Ere?fee® = — 1,628 B;  E%c%/c® = +0,337 B.

CocTaBUTh METHO-XPOMOBBIN TaIbBAHWYECKUI AJIEMEHT U M300pa3uTh ero Ha pucyHke. Hanmucarp
YPaBHEHMsI MEKTPOJHBIX U TOKOOOpa3yrollell peakiuii, IpOTEKAOUX B METHO-XPOMOBOM
raJlbBAaHMYECKOM 3j1eMeHTe. COCTaBUTh 3JIEKTPOXUMHUUECKYIO LIENb, YKa3aTh CKAuKH IMOTEHIMaJIa Ha
IpaHMIIAX pa3jiesia 3TOoro rajJbBaHUUYEecKoro siemMenTa. Paccuntars ctannaptayro O/1C u padoty
snementa B Buae AG , eciu B¢ /e® = —0,744B; E°cla® = +0,337 B.

8.4. Bonipocsl 1J151 npoBeeHus py0esKHOT0 KOHTPOJISI 3HAHM M

8.4.1. 2 cemectp. ®u3nuecKkas XumMus

3AJIAHUA
K npoBeieHUIO 1-0if pyOekHOI aTTecTannu

TEOPETUYECKHUE BOIIPOCHI

[Ipenmer uzyuenus repmoanHaMUKi. OCHOBHBIE TOHATHUS B TEPMOAMHAMUKE: TEPMOAMHAMUYECKAs
cucrema, (haza, KOMIIOHEHT, TEPMOIMHAMHUYECKUE [TapaMeTpPHl.

TepmoarHaMuveckre Mpouecchl U UX KIACCH(PUKAIIHS.

HyneBoe Hauasio TepMOAMHAMUKYU. Y PaBHEHUE COCTOSIHUA.

Temora, pabota, GYHKIIUU COCTOSTHHUS.

BHyTpeHHsAs sHeprusi. DHTaNbIHUS.

[lepBoe Ha4yanO TepMOTUHAMHKH. TeTI0eMKOCTb.

Tepmoxumus. TernoBeie 3 HeKTh XUMUUECKUX peakiuid. 3akoH ['ecca u ero ciencTBusl.
CrangaptHele ycnoBus. 3akoH Kupxroda.

[Ipennoceiiku 1 GopMyIUPOBKH BTOPOTrO Hadajia TEPMOAMHAMUKH.

. DHTpPOMUS U TEPMOJIMHAMHUYECKAsT BEPOSITHOCTbD.

. DHTPONUS U BO3MOKHOCTh CAMOIPOU3BOJIBHOTO MTpoIiecca.

. TpeTbe Hauamo TepMOAMHAMUKHI. AOCOTIOTHBIN HYJIb TEMIIEPATYPHI.

. OHeprus ['u60ca u sueprus ['enpmronbia. Kputepun paBHOBECHBIX U CAMOIIPOU3BOIBHBIX

npoueccoB. YpaBHeHus ' u66ca — ['ensMromsua.

XUMHUYECKUH MOTEHILMAI, €70 3aBUCUMOCTh OT TeMIEPaTyphl U JaBJICHUS.

Xummueckoe paBHOBecre. KOHCTaHTHI paBHOBECHS. 3aKOH JICHCTBYIOIINX Macc.

PaBHOBecue 115l FeTepOreHHbIX XUMHUUECKUX PEAKIMNA U JUIsl HEUI€IbHBIX cucTeM. OYTrUTUBHOCTD U
AKTUBHOCTbB.

CMerieHue XUMHUYECKOTO paBHOBecHs. DaKTOPhI, BAUSIOIINE Ha CMEILIEHHE PABHOBECHS.

dazoBoe paBHOBecue U hazoBbie epexosl. [IpaBuio a3 ['nbbca.

da3oBble AuarpaMmsl. Jlnarpamma cocTosHus BoJibl. OCHOBBI TEPMUUECKOTO aHAIN3A.

INPAKTUYECKHE BOITPOCHI

CylHOCTh KaJTOPUMETPUUECKOTO METO/1a ONIPEIeNIEHU TEIJIOTHl PACTBOPEHHUSI BEIIECTB B
pacTBopHTeIe.
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2. OmnpeneneHue TEIIOTHI TUAPATOO0pa30BaHMsI KPUCTAUIOTHAPATOB HAa IPUMEpE KpUCTaIOrHapara
cynb(ara MeIu.
3. BuusHMe KOHIIEHTpALMU BELECTB, yYacTBYIOIIMX B PEAaKIMM, Ha cMellleHre paBHoBecus. [IpuBectu
MIPUMEPBHI 110 MaTepranaM JIabopaTopHOU PabOTHI.
Tennora pacTBOpEeHUs CONM U TEIIOTAa FMAPATOOOPA30BaHMS.
Bnusinue Temrneparypsl M KUCIIOTHOCTH CPE/Ibl Ha CMEILIeHHE XUMUYeCKOoTo paBHOBecus. [IpuBectu
IIPUMEPBI 110 MaTepranaM JJabopaTopHOH pabOTHI.
6. Ha kakyro BeIMYUHY pa3IMYAOTCS:
a) PHTAJIBIMS OT BHYTPEHHEH 3HEPruy;
0) sHeprus [ enbMronibpia oT BHyTpEHHEH SHEPTHH;
B) sHeprus ['nu66ca ot sHepruu ['enbmronbia;
r) TerI0BbIe 3((EKTHI IPU MOCTOSTHHOM JaBJICHUH U TIOCTOSSHHOM 00beMe.
7. Kaxoii CMBICII UMEIOT 3HAKH WILJIFOCH WM «MUHYC» Iepe]l TEPMOAMHAMUYECKUMU
BEJIMYMHAMU: TETUIOTON, pabOTOM, NI3MEHEHHEM BHYTPEHHEH SHEPTUH, N3MEHEHUEM
SHTAJIBIIMU, U3MEHEHUEM SHTPOIINH.
8. PaccunTarh TeruioBoi 3pQexT peakuu 00pa3oBaHMs KPUCTAIUIOTHAPATA

MgSO4 (1) + 7H,0 (%) — MgSO, - 7 H,O (1)

S

€CJIM U3BECTHHI TEIUIOTHI pacTBopeHus: MgSQOy, : AH? = - 84,935 kJlx/MOIB;
nu MgSO, - 7 H,0: AH? = 16,108 xJI>x/MO01b
9. VYkaxure 3HaK AS 115 peakidii 1 BO3MOYKHOCTh X IMPOTEKAHUS B H30JIUPOBAHHOMN
CHCTEME:
a) NH; ) + HCI n — NH4C| (1) 5
6) COCl, © — CO o T C|2(T) ;
B) PC|3 () + C|2 r PC|5 ) -
10. OnpenenuTe BO3MOKHOCTh CAMOTIPOU3BOJIBHOTO MTPOTEKAHUS MPU CTaHaPTHBIX
YCIIOBUSAX PEAKIUH, ISl KOTOPBIX:
a) AH® = -50 KJI>K/MOJIb; AS? = 18 JIx/K - Mob;
6) AH® = 40 k/ix/mons; AS® = - 30 JIx/K - MoJB;
B) AH® = - 72 xJ[x/Momb; AS® = - 20 Jix/K - MOIb.
11. PaccunraiiTe KOHCTaHTY paBHOBECHUS M HCXOJIHbIE KOHIIEHTPALIUU
okcuaa azota (II) u kuciaopoaa s oOGpaTuMoil peakuuu:
2NO () + 02 ) > 2N02 )1
€CJIM B COCTOSTHUM PAaBHOBECHS PAaBHOBECHBIC KOHIICHTPAIIUU BEIIECTB PABHBI:
oxcua azota (II) — 0,056 mons/n; kucnopon — 0,02 monw/i; okenp azora (IV) — 0,044
MOJIB/JI. B KakoM HaIpaBJICHUU TTPOTEKACT JIaHHAST PEAKITHS (OI[CHUTE TTOJIOKECHUE
paBHOBecHs1)?
12. HayanpHble KOHIIEHTpPAIIMU BOJOPOA | ioja paBHbI cooTBeTcTBeHHO 0,2 11 0,1
Moub/1. [locine ycTaHoBIeHHs paBHOBECHS KOHIIEHTpaIus iogoBoaopoaa pasHa 0,08
MOJIb/T. BBIYUCIUTH KOHCTAHTY PaBHOBECHUS 1 PABHOBECHBIEC KOHIICHTPAIIUU
BOJIOPOJIa U HOJA.
13. Beruucnuthb 9ucio a3, KOMIOHEHTOB U CTENEHEH CBOOOIbI B CUCTEME, COCTOSIIECH U3 BOJTHOTO
pacTBopa, cojiepKaiero cyiabhar HaTpus U XJIOPHUI HATPHS, TAPOB BOJBI U KPUCTAUIOB JIbJIA.
14. Tlpenyioxxute ONTUMATBFHOE U3MEHEHHE TEPMOAMHAMUYECKUX ITApaMETPOB (TeMIIeparypa,
KOHIICHTPAIINS, JaBJICHUE) JUTSl YBEITMYCHHUS BBIXO/1a MTPOTYKTOB PEAKIUH:
2H,Sy + 30,40 < 2S00 + 2H,04; AH® < 0;
2 NH; © > N2(r) + 3 H|2(r) ; AHO > 0.

3AJAHUA
K IIPOBE/ICHUIO 2-0i1 pYyOeKHOH aTTecTaunu
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TEOPETUYECKHE BOITPOCHI

Oomas xapakrepucTrka pactBopoB. Knaccuduxanus pactBopo. CriocoObl BEIpaKeHUS
KOHLIEHTPALlUU PacTBOPOB.

KomnuraruBHele CBOKCTBA UI€ATIBHBIX PACTBOPOB: 3aKOH Payis, 0CMOC M1 OCMOTHYECKOE JaBJICHUE.
KommratuBHable CBOMCTBA UACAIBHBIX PACTBOPOB: MOBBIIIEHUE TEMIIEPATYPHI KUIIEHUS U IIOHUKCHHE
TEeMIIepaTypbl 3aMEP3aHMs PaCTBOPOB.

Oco6eHHOCTH BOJHBIX PACTBOPOB NIEKTPOIUTOB. M30TOHNYECKHH KO3 PULIMEHT.
DNEeKTPONPOBOAHOCTH PACTBOPOB AJIEKTPOJIUTOB: YAEIbHAs, MOJIbHAs, MOJIbHAS P OECKOHEYHOM
paz0aBlICHUH.

[TonBuKHOCTH MOHOB U yKclia iepeHoca. 3akoH Koibpayia.

CunbHble U criabble IEKTPOIUTHI: aKTUBHOCTh, MIOHHAS CHJIA, KOG (UIIMEHT aKTUBHOCTH,
KOHCTaHTa U CTETEeHb TUCCOIHAIINN CITA00TO JIEKTPOIUTA.

KonnykTomeTrpuueckoe onpeaeaeHue CTeNeH! TUCCOLMALUU U KOHCTaHThI AUCCOLUAIIMU CIIa0bIX
JJEKTPOJIUTOB.

ONEKTPUYECKUN NOTEHIUAI U MEXAaHU3M €T0 BO3HUKHOBEHHSI.

YcTpoiicTBO U paboTa ralbBaHUYECKOTO AJIEMEHTA. DIEKTPOIBUIKYIIAS CHJIA.

CrangapTHBIN BOJOPOIHBIN MIEKTPO U €r0 YCTPOHCTBO.

CrangapTHble IEKTPOAHbIE TOTEHIMANBL. P HanpskeHuil anemeHToB. YpaBHenue HepHcera.
OneKTpOBbl, JIEKTPOXUMUYECKHUE LIENIN U XUMUYECKUE UCTOYHHUKH TOKA.

[ToTeHmomeTpus ¥ NOTEHIHOMETPUYIECKOE TUTPOBAHHUE.

OcCHOBHBIE NPEICTABICHUS XMMUYECKON KHHETUKU. MOJIEKYIISIPHOCTD U MOPSIOK PEAKIIUH.
Kunernueckue ypaBHeHUs.

MexaHu3M XUMUYECKUX PEAKLU. DHEprysl aKTUBAaLlMK. Y paBHEHUE AppeHnyca. BinusHue
TEMIIEpaTypbl HA CKOPOCTh XUMHUYECKON PEAKIIUH.

AXTUBUPOBAHHBII KOMIUIEKC U CTEPUUYECKHIA (HaKkTop.

Karanu3. Tuns! katanu3za. MexaHu3M KaTaIMTUYECKUX PEAKLIUM.

depMEHTaTUBHBIN KaTajau3 U €ro NIpUMEHEHHE.

ITPAKTUYECKHUE BOITPOCHI

Pemrenne 3agau mo Temam Ne 5-8.
8.4.2. 3 cemectp. Kosutouagnas xumusi

3ATAHUA
K NpoBefAeHUI0 1-0ii py0e:xxHO# aTTecTanuu

TEOPETUYECKHUE BOITPOCHI

Komnonanas xuMust Kak Hayka O TOBEPXHOCTHBIX SIBIICHHSIX M TUCTIEPCHBIX crcTeMax. OCHOBHBIE
MOHATHUS B KOJUIOMTHOW XUMHHU: TUCTIepCcHas (a3a, TUCTIEPCUOHHAs Cpe/ia, TeTepPOreHHOCTh U
JMCTIEPCHOCTD, YAETbHAs TOBEPXHOCTb.

Knaccudukanus nucnepcusix cucreM (1V tuma).

[ToBepXHOCTHOE HATSKEHHE U TIOBEPXHOCTHAS YHEPTHSL.

BHyTpeHHss ynenbHas HOBepXHOCTHas sHeprus. Y paBHeHue [ n66ca-1 enbMrosbiia. 3aBUCUMOCTb
MMOBEPXHOCTHOTO HATSKEHUS OT TEMIIEpaTypHhI.

ITporecchl caMOITPOU3BOILHOTO YMEHBIICHUSI TIOBEPXHOCTHON SHEPTUH.

AncopOniusi. OCHOBHBIE TIOHSITUS U OTIPEICTICHUSI.
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dyHaMeHTalIbHOE acOpOIMoHHOe ypaBHeHUe [ mO0ca. 'mbOcoBcKkas amcopOuust 11t pacTBOPOB U
ra3os.

[ToBepxHOCTHAsI aKTUBHOCTB. I [0BEpXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-MHAKTUBHBIE BEILIECTBA.
Knaccudukanus I[TAB u ux npumenenne. CTpoeHue u pasmep MoseKy Kosouaasix [TAB.
Murnennoo6pa3oBaHue.

Conrobunu3zanus B pacTBopax KoyuouHbeix [IAB. MexaHu3M MOOIIEro JeHCTBUS.

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

VYpaBuenue uzorepMsl agcopounu Operinnxa. Pacuer KOHCTaHT B ypaBHEHUHU.

Teopus MOHOMOJIEKYJISIpHOH agcopOumu JIeHrMiopa. YpaBHeHUE U30TEPMBI aacopOruu Jienrmropa.
CanenctBus u3 ypaBHeHus Jlenrmropa. Pacuer Bennuun A, u K. Onpenenenue yaenbHoi
IIOBEPXHOCTHU IIOPOILIKOB.

3aKOHOMEPHOCTH M OCOOEHHOCTH MOJIEKYJISIPHOM agcopoumu u3 pactBopoB. [IpaBuio ypaBHuBaHUs
nosisipHocTy Pebunnepa. Opuenranus monekyn [TAB Ha rpanute pasnena das.

Honnas ancopOuus u e€ 3akoHomepHocTH. JInotpomnusie psabl. [Ipasuno [Tanera-dasHca.
HonooOmenHas ancopOuus u e€ 3akoHOMepHOCTH. Y paBHeHne Hukombckoro. [Ipuponnsie u
CUHTETUYECKUE UOHUTHI.

[TpumeHeHne npoIeccoB MOJICKYIISIPHOI, MOHHOW U HOHOOOMEHHOH ancopouunu. [IpuHImMn
xpomMarorpadumu.

Y CTONYMBOCTB NUCIIEPCHBIX cUcTeM M0 [leckoBy. TepMoanHaMUUECKHE OCHOBBI YCTOMYMBOCTH.
JInopunbHbIE U TMOPOOHBIE TUCTICPCHBIE CUCTEMBI.

CriocoObI MOJTydeHUs JUCTIEPCHBIX CHCTeM: (DH3MUECKast U XUMHUYCCKask KOHICHCAIINS,
nucneprupoBanue u nentusanus. Ipdexr PeOunaepa.

OuncTKa KOJUIOMIHBIX CUCTEM: AHAJIHN3, SJIEKTPOJUAIN3 U YIbTpadUIbTpaLIs.

DOMyInbcuu, UX Kiaccudukaus. TUIbI SMyIbraTopoB. MexaHu3M CTaOWIN3aIUH MPSMBIX U
o0paTHBIX IMYJbCUH ¢ momoiisio [TAB.

Yucno I'JIb nns ITAB. OGpamenue ¢a3 smynbcuil. [I[pumenenne smynscuii.

[lensl, ux momyueHue u cBorcTBa. Mexanusm obpa3oBanus ned. @noranus. [Ipumenenne nex.

ITPAKTUYECKHE BOITPOCHI

[Tonydenne mMoGUIBHBIX KOJUIOUAHBIX pacTBOPOB. [Ipumepsl.
[Tonyuyenue moPOOHBIX KOJIIOUIHBIX PACTBOPOB METOJIOM (pU3HUECKOM KOHAeH cauH. [IpumMepsl.
[Tonydenue nohoOHBIX KOJIOUAHBIX PACTBOPOB METOJIOM XUMUYECKON KoHAeHcauu. [IpumMepsr.

HonyquHe J'II/IO(i)O6HI>IX KOJUIOUJHBIX PACTBOPOB METOJ0OM JUCIICPTUPOBAHUSA, B TOM YUCIIC, MCTOAOM

nentuzauuu. [Ipumepst. pdext Pedunnepa.

Omynbenn. [lonyuenne yctouuBbix amymibeuil. [Ipumepsr.

Omynscun. Onpenenenue Tuna sMmyibcuil. O6paienue §as smynbeuit. [Ilpumepsi.
[Iensl. Ilomydenue nen u U3ydeHne ux CBOMCTB. [Ipumepsl.

W3mepeHue moBepXHOCTHOIO HATSHKEHUs KUKocTel MeToioM Pebunepa.

N3mepenne noBepXHOCTHOTO HATSHKEHUS KUAKOCTEN METOOM KaIlTWJUISIPHOTO ITOHSATHUSA.

. I/IsMepeHHe MMOBCPXHOCTHOT'O HATAKCHUS JKHMIKOCTEH METOJI0OM OTpbIBA KOJIbIIA.
. I/I3MepeHHe IMMOBEPXHOCTHOT'O HATAXKCHUSA KHIKOCTCH CTaAJIarMOMCTPHUICCKUM METOIOM.
. OHpe,Z[CJ'ICHI/IC TCIIJIOTHI o6pa3013aH1/I;1 TIOBCPXHOCTHU U IMOJTHOM HOBCpXHOCTHOfI SHCPIrun JKUIKOCTEH

(na mpumepe Co,HsOH).

. Onpenenenne KKM B pactBopax ITAB (Ha npumepe oneara HaTpus).
. I3ydenue agcopOuuu yKCyCHOM KHCIIOTHI HAa TOBEPXHOCTH aKTUBUPOBAaHHOTO yris. Pacuer

K03 puureHToB B ypaBHeHuu Dpeiinmxa.
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3AJAHUA
K NPOBEJCHHIO 2-0i1 pyOeKHOH aTTecTALMHU

TEOPETUYECKHUE BOITPOCHI

CTpyKTypHO-MEXaHUYECKUE CBOMCTBA JUCIIEPCHBIX cUcTeM. OCHOBHBIE MOHATHUS

peostorun. 3akonbl ['yka u HeroToHa. BsS3KOCTh M KaccuuKaIus KUIKOCTEH.

Vpasuenue OctBanibyia-Beitns. YpaBuenue [lyaseins. YpaBHenue DUHIITEHA 1 YCIIOBUS €O
IIPUMEHEHMUSL.

CrpykTypooOpa3oBaHue B TUCIIEPCHBIX cucTeMax. KoaryisiimoHHbIe 1 KOH/IEHCallMOHHO-
KPUCTAJUTN3AIMOHHBIE CTPYKTYPHI, YCIOBUS UX 00pa30BaHMsI U CBOWCTBA.

BsizkocTh cTpykTyprupoBaHHBIX cucTeM. Y paBHeHue llIBenoBa-bunrama. [Ipenen rexkydecTu.
Peonornueckue KpuBble CTPYKTYPUPOBAHHBIX JKUAKOCTEH 1o Pebunaepy.

JIBOMHOM 3JIEKTPUYECKUI CIIOM U MeXaHU3MbI ero oopa3oBanus. [Ipumeps.

Crtpoenue aBoMHOrO 3neKTpruyeckoro cios. Pacnpenenenue norennuana B I2C. daxtopsl,
Biusttoiue Ha ToamuHy JI9C. CtpoeHne KOTOUIHBIX MULIEIUT THOPOOHBIX JUCTIEPCHBIX CUCTEM Ha
npumepe 3011 AgJ.

ONEKTPOKMHETUYECKUE SIBIICHUS.

DNEeKTPOKUHETUYECKUI NoTeHal. Y paBHeHUE ['enbmronbia-CMOIyX0BCKOTO U YCIIOBUS €TI0
IIPUMEHEHHS.

Koarynsmus muodoOHbIx nucnepcHbix cucteM. Teopus koarymsanun CmoinyxoBckoro. beictpas u
MeJIEHHAs KoaryJsaiui. KOHCTaHTbl CKOPOCTH KOAryJISILIUH.

OcnoBbl Teopun JJJIDO. [ToreHunanbHas KpuBasi CUl OTTAIKUBAHUS U MIPUTSHKEHUS MEXY
YaCTHULIAMH.

TepmoanHaMuveckne 1 KHHETUIECKHE (PaKTOPBl YCTOHYNBOCTH AUCIIEPCHBIX CHCTEM.
3aKOHOMEPHOCTH KOaryysiuu ruipooOHBIX JUCIIEPCHBIX CUCTEM 3JeKTpoauTaMu. [IpaBuiio
[ynsue-I'apau. Helitpanu3annoHHas U KOHIIEHTPALMOHHAS KOAryJIsAnys. SIBiIieHne HelIpaBUIIbHBIX
PAO0B. AHTarOHU3M U CUHEPIU3M DJIEKTPOJIUTOB.

Anresus u kore3us. YpaBHeHue [ronpe. MexaHnu3M MpoueccoB aire3umu.

CmaunBanue. KpaeBoit yron cmaunBanus. 3akoH OHra. Ypasaenue [Jronpe-IOnra.
I'unpodunpubie u ruaAPO(HOOHBIE TOBEPXHOCTH NPU CMAUYNBAHUU KHUJIKOCTSIMHU TBEP/BIX TEJl.
Bmusauue ITAB Ha cMaunBanue. PacTekaHue )KUIKOCTH.

MounekynsipHO-KUHETHUECKHE CBOMCTBA JUCIEPCHBIX CUCTEM. BpOyHOBCKOE IBUKEHHE U €TI0
MOJIEKYJISIPHO-KUHETHYEeCKas Tpupoaa. CpenHui KBaJpaTUYHBINA CIBUT.

Huddysus B nucnepcHbix cucremax. Kospdunuent nuddysun. Ypapuenune DiiHiTeiHa. Y paBHEeHNE
OiiHireiHa — CMOIYyXOBCKOTO.

OcmoTryeckoe JaBiIeHHE 30J1€H, ero pacyeT, ero 0COOEHHOCTH.
CeanmMenTannoHHo-1u¢pGy3noHHOe paBHOBecue. Y paBHenue Jlamnaca-Ileppena. OcHOBBI
CeIMMEHTAIlMOHHOI 0 aHaln3a. Y paBHeHne CTokca U yciaoBHsl ero npuMeHeHus. Pacuet paanycos
YaCTUI] TUCTIEPCHOM (a3bl CyCHIEH3HI.

OnTHueckue CBOMCTBA KOJUIOUIHBIX CUCTEM: paccesHue cBeTa, 3¢pdext Tunnans. Ypasuenue Panes u
€ro aHaJu3.

OnTHyeckre MeTO bl UCCIIEI0BAHUS AUCIIEPCHBIX CUCTEM: YIbTPAMUKPOCKOIIHS, FIEKTPOHHAs
MHUKPOCKOMHUS, HeeToMeTpusi, TYypOUTUMETPHSL.

Anpo3oinu, ux KiraccuuKaIus, NoJydeHne, CBOMCTBA.

Metoae! pazpyuienus asposoneil. [Ipaktudyeckoe 3HaueHUE adpo3oieil. B3pbIBbI a3po30eil.
[Topoiku 1 UX cBOWCTBA: TeUEHUE, pacHblIeHUE, (PIynau3anus, rpaHyIupoBaHue.
BricokoMoneKysipHble COeAMHEH U, UX MOTyYeHHEe U OCHOBHBIE (PU3NKO-XUMHUECKUE CBOICTRA.
DacTUYHOCTD U TUTACTUYHOCTH MOJIUMEPOB, UX ByJKaHu3auus. [Ipumepsi.
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BBICOKOMOIEKYIISIpHBIE 3JICKTPOJIUTHI, MX KJIaCCH(PHUKALMS, CBOUCTBA. M303JIEKTPUYECKOE COCTOSHHE
OCIIKOB.

B3anMoeiicTBrE TOJUMEPOB C PaCTBOPHUTEIEM: HaOyXaHUE, BRICAIMBAHNE, CTYIHCOOpa30BaHHE,
CHHEPE3HC.

INPAKTUYECKHE BOIIPOCHI

Y CTpolcTBO KaMIUIIPHOTO BUCKO3UMETPA U PacyeT BA3KOCTH HbIOTOHOBCKUX KHJIKOCTEH O
ypaBHeHuto [lya3zeits.

W3mepenne BSI3KOCTH KHUIKOCTEH C MOMOIIBIO KAMMIIIIPHOTO BUCKO3UMETPA.

Bsi3kocTh TMOQHUIBHBIX U TMO(POOHBIX AUCHIEPCHBIX CUCTEM. 3aBUCMOCTbD BSI3KOCTH JIMO(PHUIBHBIX
JMCTIEPCHBIX CHCTEM OT KOHIICHTPALUU AUCTIEPCHOM (a3bl, TEMIIEPaTyphl U MPUCYTCTBUS
AJIEKTPOJIMTOB.

W3yuenue koarynsiuu 3078 ruapokcua xenesa snekrponutamu: KCI, K;SO4, Ks[Fe(CN)gl.
OmnpeeneHre OPOroB KOATYJISIIIUU AJIEKTPOJIUTOB.

W3zyuenne crabunmsanuu 307151 THAPOKCHIA JKele3a ¢ TIOMOIIBIO pacTBOPA KeJaTHHA. 3aIlUTHOE
YHCJI0 CTa0MIIN3aTopa.

OCHOBBI CEIMMEHTALMOHHOT0 aHau3a. OnpeeneHre paanycoB YacTHIl JUCTIEPCHOM (a3bl
CYCIICH3UU.

DKcnepuMeHTaIbHOE ompeiesieHre (PPaKIHOHHOTO COCTaBa MOPOLIKOB.METOJOM
CEIMMEHTAIMOHHOTO aHAJIN3a B TPABUTAI[IOHHOM TI0JIC.

W3zyuenne snekrpodopesa ruapo30iis THAPOKCHIA JKee3a.

OnpeneneHue 3EKTPOKUMHETUYECKOTO TIOTEHIIMAIA METOAO0M 3JIeKTpodopesa.

Omnpenenenue crenenu HaOyxanust BMC no macce u 00bemy.

OnpeneneHne N303JICKTPUICCKON TOUKH aM(POTEPHOTO OTUIICKTPOIIUTA.

3aBHCHMOCTH CTENIEHH HaOyXaHus monmuMepa ot pH cpeabl 1 MPUCYTCTBUS SIEKTPOIUTOB.

8.5. Bonpochl Kk 3a4eTy no JucuuIinie «@u3nyeckas U KOJUIOUIHAST XMMUS»
(2 cemecTp)

=

[IpenmMer n3yuenus tepmoarHaMUKU. OCHOBHBIE TOHATHS B TEPMOIMHAMUKE:

TEepPMOJIMHAMHUECKas cucTeMa, (a3za, KOMIOHEHT, TEPMOIUHAMUYECKHE TapaMETPBl.

TepMonnHaMuyeckue Nporecchl U UX KiIacCUuPUKaIus.

HyneBoe Hauano TepMOAMHAMUKH. Y paBHEHUE COCTOSHUS.

Temora, paboTa, yHKIIUNA COCTOSTHUS.

BuyTpenHss sHeprus. DHTaNbIUs.

[lepBoe Hauano TepMOUHAMUKU. TemI0eMKOCTb.

Tepmoxumus. TeroBeie 3 HeKThl XUMUUECKUX peakinid. 3akoH ['ecca u ero ciencTBusl.

CrangaptHeie ycnoBus. 3akoH Kupxroda.

[Ipennoceuiku U GOPMYTUPOBKH BTOPOTO HaUala TEPMOJIUHAMUKH.

0. DHTpOMHS U TEPMOAMHAMHUYECKASI BEPOSITHOCTb.

1. DHTpomnuUs 1 BO3MOKHOCTH CAMOIIPOU3BOJIBHOTO MPOLIECcCa.

12. Tpetbe HaYaAIO TEPMOTUHAMUKA. AOCOFOTHBIN HYJIb TEMITEPATYPHI.

13. Oueprus ['n66ca u sueprus ['ensmronsua. Kputepun paBHOBECHBIX U CAMOIPOU3BOIBHBIX
npoueccoB. YpaBHenus ' u60ca — ['enbMrompa.

14. Xumuueckuil moTeHIuan, ero 3aBUCMMOCTb OT TeMIIepaTyphl U AaBICHHS.

15. Xumunueckoe paBHoBecue. KoHCTaHTHI paBHOBeCHs. 3aKOH JEHCTBYIOIIUX Macc.

16. PaBHOBecHe Al TETEPOTEHHBIX XUMUYECKUX PEAKIIUI U JIJISl HEUICATbHBIX CUCTEM.
OYruTUBHOCTD U AKTUBHOCT.

17. Cmerienne XuMHUecKoro paBHoBecHs. DaKTOpbI, BIUSIOMINE HA CMEIIEHHE PABHOBECHS.

RRoOoo~NO 0N
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dazoBoe paBHOBecue U dazoBbie nepexosl. [IpaBuiio a3 ['nd6ca.

dazoBble AUarpaMmsbl. Jluarpamma cocTostHus BoJbl. OCHOBBI TEPMUUYECKOTO aHAIU3A.

OOmas xapakrepucTtika pactBopoB. Kiaccuduxanus pactBopos. CriocoObl BbIpaXeHUs
KOHIICHTPALlUX PaCTBOPOB.

KommratuBHable CBOMCTBA UICAIBHBIX PACTBOPOB: 3aKOH Payiisd, 0cMOC 1 0CMOTHYECKOE
JIaBJICHUE.

Kommraruable CBOMCTBA UICAIBHBIX PACTBOPOB: MOBBIILIEHUE TEMIIEPATYPbl KUIICHUS U
IIOHMKEHUE TEMIIEPATYphl 3aMEP3aHUsl paCTBOPOB.

Oco6eHHOCTH BOJHBIX PACTBOPOB JIEKTPOIUTOB. M30TOHNYEeCKUH K03(puLimeHT.
DNEeKTPONPOBOAHOCTh PACTBOPOB AJIEKTPOJIUTOB: YAEIbHAsA, MOJIbHAs, MOJIbHASI P OECKOHEYHOM
paz0aBlICHUH.

[TonBUXHOCTH MOHOB U uKcla IepeHoca. 3akoH Konbpayia.

CunbHble U criabble IEKTPOIUTHI: aKTUBHOCTh, MIOHHAS CHJIA, KOG (UIIMEHT aKTUBHOCTH,
KOHCTaHTa U CTETEeHb TUCCOIMALINN CIIA00TO 3JIEKTPOIIUTA.

KonnykTomeTrpuueckoe onpeeaeHue CTeNeH! TUCCOLMALUU U KOHCTaHThI AUCCOLUAIIMU CIIa0bIX
JJIEKTPOJIUTOB.

ONEKTPUYECKUN NOTEHLIUAI U MEXAaHU3M €T0 BO3HUKHOBEHHSI.

YcTpoiicTBO U paboTa ralbBAaHMUECKOTO AIEMEHTA. DIEKTPOABIDKYILAS CHJIA.

CrangapTHbIM BOJOPOIHBIN MIEKTPOX U €r0 YCTPONCTBO.

CrangapTHbIe IEKTPOAHbIE TOTEHIMANBL. Ps HanpskeHull anemeHToB. YpasHenue HepHera.
OneKTpObl, JIEKTPOXUMUYECKHUE LIETIN U XUMUYECKUE UCTOYHUKH TOKA.

[ToTeHnmomeTpus U NOTEHIHOMETPUIECKOE THTPOBAHUE.

OcCHOBHBIE NPEICTABICHUS XUMUUECKON KHHETUKU. MOJIEKYIISIPHOCTD U MOPSIOK PEAKLIMH.
Kunernueckue ypaBHeHUs.

MexaHu3M XUMHUYECKUX PEAKIUil. DHEprusl aKTUBALMK. Y paBHEHUE AppeHnyca. Biusnue
TEMIIEpaTypbl HA CKOPOCTh XUMHUYECKON PEAKIIUH.

AXTHUBUPOBAHHBII KOMIUIEKC ¥ CTEPUYECKHA (haKTOp.

Karanu3. Tuns! katanu3za. MexaHu3M KaTaIUTUYECKUX PEAKIIUM.

depMEHTaTUBHBIN KaTajau3 U €ro NIpUMEHEHHE.

Oo0pa3sen 0uy1eTOB K 3a4eTy MO AUCHUIIMHE «DPU3nUYecKas U KOJUIOWIHAS XUMUSD)
dopma IPOBEJCHHUS 3a4€Ta - CMEIIaHHas

Munucmepcmeo nayku u gvicuieco oopazosanus PO
DI'bOY BO Cesepo-Ocemunckuii zocyoapcmeennstii ynueepcumem um. KJI. Xemazyposa
Kagheopa obueit u neopzanuueckoit xumuu
Hucyunnuna «@usuyveckas u KoanouoOHas Xumusny
Hanpaenenue 6axanaspuama 19.03.02 Ilpodykmot numanus u3 pacmumenibHo20 Cblpbsi
Kypc 1, cemecmp 11
3auem

BUJIET Nel

. HpC,Z[MCT HU3YUCHUSA TCPMOJNHAMUKHU. OCHOBHBIC TIOHSITHUS B TCPMOANHAMUKE:

TEPMOAUHAMHNYICCKAsA CUCTEMA, (baga, KOMITOHCHT, TCPMOANHAMHNYCCKHUC IMapaMETPHI.

. AKTHBHPOBAHHBIA KOMIUIEKC M CTEpPUUECKUHN PaKTop.
. BbIUKCANTH KOHCTAHTY PaBHOBECHS PEAKIUU MPU CTAHIAPTHBIX YCIOBUAX, HCIOJIB3YS

CIPaBOYHBIC JIAHHBIC:
HSqy + Chepn < S + 2 HCl
AHooﬁpA, kJI>k/MONb —20,9 0 0 —92,1
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10.
11.
12.
13.
14.
15.

16.
17.

18.

19.

20.

21.

SO, JIx/K-momnb 205,7 2230 31,9 186,8
[IpemioxuTe oNTUMAIBHOE U3MEHEHUE TTapaMeTPOB cUCTeMHI (¢, T U p) IS yBeIUUEHUS
BBIXOJIa MPOIYKTOB peakiuu. OTBET 000CHOBATH.

4. TIlIpuroroButs 100 mi 0,15 M pactBopa Hutpara xenesa (I1) (mmotaocts 1,03 r/min) u
paccuuTarh BCE €ro KOJUIMTaTUBHbIE CBOMCTBA. [IpUHSATH CTENEHD AIEKTPOIUTUYECKON
JIMCCOoLMaMy paBHOM 1.

3aB. kadenpoii o01IeH 1
HEOPraHUYECKOW XUMUU JIM. KYBAJIOBA

JouenT xadeapsl, K.X.H. 0.B. HEEJIOBA

8.6. Boripochl K 3k3aMeHy 10 AUCHUILINHE «DHU3nYecKast U KOJJIOUTHAST XUMHUS»
(3 cemecTp)

KomtonnHas xumus Kak HayKa O IIOBEPXHOCTHBIX SIBJICHUAX M IUCHEPCHBIX cucTtemMax. OCHOBHbIE
MOHATHUS B KOJUIOMTHOW XUMHH: TUCTIEpCHAs (a3a, TUCTIEPCHOHHAS Cpe/ia, TETePOTeHHOCTh U
JUCIIEPCHOCTD, yENIbHAsI [IOBEPXHOCTD.

Knaccugukanusa nqucnepcusix cucreM (1V tuna).

IIoBEpXHOCTHOE HATSIKEHUE U TOBEPXHOCTHASL YHEPTHSL.

BHyTpeHHss ynenbHas HoBepXHOCTHas SHeprus. Y paBHeHue [ n606ca-1 enbMrosbiia. 3aBUCUMOCTb
IIOBEPXHOCTHOT'O HATSKEHUS OT TEMIIEPATYPBHI.

[Iponieccsl caMONIPOU3BOIBHOIO YMEHBIIIECHHS [IOBEPXHOCTHOW SHEPIHH.

Ancop6uust. OCHOBHBIE TIOHATHS U OIIPEICJICHUS.

dyHaamMeHTaIbHOE afcopOnronHoe ypaBHeHne [ 'no6ca. ['mOOcoBCKast acopOIus IJ1si pacTBOPOB U
ra3os.

IToBepxHOCTHAsA aKTUBHOCTb. [10BEPXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-NHAKTHUBHBIE BEILIECTBA.
Knaccudpukanus [T1AB u ux npumenenne. Ctpoenue u pazmep MoJiekys Koutouanbix [TAB.
Murennoo6pa3oBaHue.

ComoOunu3anust B pactBopax koymonaHbix [IAB. Mexanusm Moro1ero 1eicTBHs.

Ancop6uus [TAB. Ypasnenue HIunmkosckoro. Ilpasuno [Jrokmno-TpayGe.

VYpaBHenue nzorepmsl agcopouuu Opeitnanuxa. Pacyer KOHCTaHT B ypaBHEHHH.

Teopust MoHOMONEKYIApHOH aficopOunu JIeHrMiopa. YpaBHeHHE H30TepMBbl ajicopounu JIeHrMropa.
CnenctBus u3 ypaBHenus Jlenrmiopa. Pacuer BenmnuuH A, u K. Onpenenenue yaenbHoi
MTOBEPXHOCTHU IOPOILIKOB.

3aKOHOMEPHOCTH ¥ 0COOEHHOCTH MOJIEKYJIIpHOM afcopoumu u3 pactBopos. [IpaBuio ypaBHuBaHuUs
nonsipHoctu Pebunaepa. Opuentanus mosnekyn [IAB Ha rpanune pa3zaena ¢as.

HNonnas ancopOuus u e€ 3akoHomepHocTH. JInotponusie psiabl. [Ipasuio [Tanera-dasmHca.
HonooOMmeHHas ajfcopOuus U e€ 3akoHoMepHocTH. Y paBHeHue Hukonbckoro. [IpupoaHbie u
CUHTETUYECKNE NOHUTHI.

[IpumeHeHHe IpoIIecCOB MOJIEKYIISIPHOI, HOHHOM M HOHOOOMeHHOH afcopouuu. [IpuHinn
xpomMarorpadum.

Y eTon4MBOCTB NUCIIEPCHBIX cUCcTeM 110 [leckoBy. TepMoauHaMUUECKHE OCHOBBI YCTOMYUBOCTH.
JInodunpsHeie 1 1M0GOOHBIE TUCTIEPCHBIE CUCTEMBI.

CriocoObl osTyyeHHst JUCTIEPCHBIX CHCTEM: (pU3UYecKast 1 XUMHUYECKasi KOHCHCAIHs,
nucrneprupoBanue u nentusamnusa. ddext Pedunaepa.

OuncTKa KOJUIOMIHBIX CUCTEM: JUAJIN3, SJEKTPOJUAIN3 U YIbTpaduiIbTpaLus.
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22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

51.

OMynbCcHH, UX KiIaccupuKaiys. THIIbI SMyabraTopoB. MexaHu3M cTaOuiIn3aluu NpsMbIX U
o0OpaTHBIX SMYIbCU ¢ momoiisio [TAB.

UYucno I'JIb nns [TAB. O6pamenue da3 smynbcuit. [Ipumenenne sMynbcuid.

[lensl, ux nosyueHue u cBorucTBa. Mexanusm obpazoBanus ned. @noranus. [Ipumenenne nex.
CTpyKTypHO-MEXaHUYECKHE CBOMCTBA JUCIIEPCHBIX CUCTEM. OCHOBHBIE IIOHATHUSA

peonoruu. 3akonsl ['yka u HetoroHa. Bsi3kocTh U KitaccuuKamms sKuaKOCTeH.

VpaBnenue OctBanbpaa-Beinsa. Ypasaenue [lyazeinsa. YpaBHeHue DUHINTEHHA U YCIIOBUS €r0
IIPUMEHEHMUSL.

CrpykTypooOpa3oBaHue B TUCIIEPCHBIX cucTeMax. KoarysimoHHbIe U KOHIEHCALIMOHHO-
KPUCTAJUTN3AIMOHHBIE CTPYKTYPHI, YCIOBUS MX 00pa30BaHUS M CBOMCTBA.

Bsizkocth cTpykTyprupoBaHHbIX cucTeM. Y paBHeHue llIBenoBa-bunrama. [Ipenen rexkydecTu.
Peonornueckue KpuBble CTPYKTYPUPOBAHHBIX JKUAKOCTEH 1o Pebunaepy.

JIBOMHO# 2JIEKTPUYECKHIA CIION M MEXaHU3MBI €ro oOpa3oBanus. [IpumMepsl.

Crtpoenue ABoMHOrO 31eKTpruueckoro cios. Pacnpenenenue noreniuana B JJ9C. @aktopsl,
Bausttoiue Ha ToamuHy JI9C. CtpoeHne KOTOUIHBIX MULIEIUT THO(POOHBIX JUCTIEPCHBIX CUCTEM Ha
npumepe 3011 AgJ.

ONEKTPOKMHETUYECKUE SIBIICHUS.

DNEeKTPOKUHETUYECKUI NOoTeHIMall. Y paBHeHue [ enbmronbia-CMOIyX0BCKOTO U YCIIOBUS €TI0
IIPUMEHEHHS.

Koarynsmus muodoOHbIx nucnepcHbix cucteM. Teopus koarymsanun CmoinyxoBckoro. beictpas u
MeJIEHHAs KoaryJsaiui. KOHCTaHTbl CKOPOCTH KOAryJISILIUH.

OcnoBbl Teopun JJJIDO. [ToreHunanbHast KpuBasi CUl OTTAIKUBAHUS U MIPUTSHKEHUS MEXKY
YaCTHULIAMH.

TepmoanHaMuveckne 1 KHHETUIECKHE (PaKTOPhl YCTOHYUBOCTH AUCIIEPCHBIX CHCTEM.
3aKOHOMEPHOCTH KOaryysiuu ruipooOHBIX JUCIIEPCHBIX CUCTEM 3JeKTpoauTaMu. [IpaBuiio
[ynsue-I'apau. Helitpanu3anroHHas U KOHIIEHTPALMOHHAS KOAryJIsALMs. SIBlIeHNne HelTpaBUIIbHBIX
PAI0B. AHTaroHU3M U CUHEPIU3M 3JIEKTPOJIUTOB.

Anresus u xoresus. YpasHeHue Jlronpe. MexaHu3M IpoLeccoB aire3uH.

CwmaunBanue. Kpaepoii yron cmaunBanus. 3akoH FOHra. Ypasaenue [lronpe-tOnra.
I'uapodunbHble ¥ rHAPO(OOHBIE TOBEPXHOCTH NMPH CMAYWBAHUU KUAKOCTSIMH TBEPJIBIX TEI.
Bnusinue I1AB Ha cmaunBanue. PactekaHue )KuIKOCTH.

MonekynsipHO-KUHETUUECKNE CBOMCTBA JUCIIEPCHBIX CUCTEM. bpOyHOBCKOE IBUKEHHE U €TO
MOJIEKYJISIpHO-KUHETHYecKas pupoaa. CpeaHuii KBalpaTUUHBINA CIBUT.

Huddysus B nucnepcHbix cuctemax. Koapduuuent nuddysun. Ypasaenue DitHiuTeliHa. YpaBHeHue
OitHireliHa — CMOJTYyXOBCKOTO.

OcmMoTHuecKoe AaBleHHE 30JIeH, ero pacyer, ero 0COOEHHOCTH.
CenumenrtanronHo-auddy3noHHoe paBHoBecHue. YpaBHeHue Jlamnaca-Ileppena. OCHOBBI
CEIMMEHTAllMOHHOI 0 aHayn3a. Y paBHeHHe CTOKca U YCIOBHs €ro NpuMeHeHus. Pacder paanycos
YacTHUILl JUCTIEPCHOM (pa3bl CycrieH3H.

Onrtuyeckre CBOMCTBA KOJUIOMIHBIX CUCTEM: paccessHue cBeTa, 3¢ ekt Tunnansa. Ypasuenue Panes u
€ro aHaJus.

OnTryeckre METOIbl UCCIIEN0BAHUS AUCIIEPCHBIX CUCTEM: YJIBTPAMUKPOCKONUS, JIEKTPOHHAs
MUKPOCKOTHS, He(eTOMEeTpHUsl, TypOUTUMETPHUSL.

Anpo3omu, ux Kinaccudukanus, nojryyeH1e, CBOUCTBa.

Meroas! pazpyienus aspo3oneid. [Ipaktnueckoe 3HaueHHE a3po30sei. B3pbIBbI a3po30iei.
ITopouku 1 UX CBOICTBa: TeUEHHE, paclbUIeHUe, (pIyuan3anus, rpaHyIupOBaHUE.
BricokoMonekynsipHble COEMHEHMS, X MOTYYeHHE U OCHOBHBIE (DU3UKO-XUMUYECKHE CBONCTBA.
DnacTUYHOCTH U IUIACTUYHOCTH MOJIMMEPOB, UX ByJKaHu3auus. [Ipumepsl.

BricokoMomnekymnsipHble 3JIEKTPOJIUTHL, MX KilaccuuKalus, cBoicTBa. M30351eKkTpuiyeckoe coCTOsTHUE
OEeJIKOB.
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52. BzaumMoselicTBre OJMMEPOB C pacTBOpUTEIEM: HaOyXaHUE, BbICAIMBAHKE, CTYJHEOOpa30BaHUE,

10.

11.

CHHEpEe3HC.

Ilpumepnuie pacuemnsie 3a0auu

Ipu ysenuuenun Temmeparypsl ¢ 20°C 10 40°C 1moBEepXHOCTHOE HATSKEHHME IEKCaHa CHU3MIIOCH C
17,41 mJlx/m* 10 15,24 MJ[x/M2. BerauciiuTs TEIUIOTY 00pa3oBaHMs MIOBEPXHOCTH rekcana mpu 20°C
B MI[)K/MZ.

[MoBepxHocTHOE HaTspkeHwe arerona npu 37°C  cocraBiser 22,93 MIDK/M. TemnepaTypHbIil
KO3 GHUIHEHT MOBEepXHOCTHOrO HaTsukeHust do/dT = — 0,1132 m/Lx/M* K. Bblunciauts MTOJTHYIO
HOBEPXHOCTHYIO SHEPruio arierona npu 37°C B MI[)K/MZ.

[Ipn u3ydyeHun aacopOUUU YKCYCHOM KHCJIOTHI Ha aKTUBHPOBAHHOM YTJI€ IMOJIYYEHBI CIEIYIOIIHEe
JaHHBIC: KOHIICHTparws azacopbara no ancopoumm paBHa 0,0375 Monbp/n, a mocne aiacopouum —
0,0125 monw/1, 00BEM pacTBOpa, U3 KOTOPOTO MPOBOASAT aACOPOIMIO, COCTaBIsAeT 75 Mil, a macca
azcopOeHTa paBHa 2,5 T. BEIMHCIUTH BETHMUUHY a1cOpOIUU A B MOJIB/T.

2 mn pactBopa [IAB (kuakoro Mpuia) cmemanu ¢ 10 M1 BOABI M MONXYYHIN TIEHY 00beMOM 85 MII.
BoruuciauTs KpaTHOCTH MEHBI.

[Ipn yBenuueHUU KOHIIEHTpAIMHM MPOMHOHOBOW KUCIOTHI B pactBope ¢ 0,0312 monw/a mo 0,0625
MOJIB/JT TIOBEPXHOCTHOE HATSIKCHHE CHU3HWIOCh ¢ 69,5 mJLx/M® 1o 67,7 MIDK/MP. Bbrauciauts
MOBEPXHOCTHYIO akTUBHOCTH [IAB B MJI>k-M/MOIB.

OOpazel CUHTETUYECKOro Kaydyka Maccoi 17,56 r BelaepKanu B TeueHue 24 yacoB B TOJIYOJIE€ IpU
25°C. Tlocne BBIIEPKKM B PACTBOPHUTEIE €r0 Macca cTana paBHOW 53,92 1. BBIYHMCIMTHL CTENEHb
HaOyxaHus Kaydyka B %.

307p XKenaThHa IPOTEKAaeT Yyepe3 KalWULIPHbIA BUCKO3UMETp 3a 2 MuH. 19 c., a Boga — 3a 25,6 c.
[TnotrHocth 30ms 1, 071 r/mn, mmotHOCTH Bombl 0,998 r/mMil, BS3KOCTh BOJBI MPHU 20°C 1,005 cIl.
Beruncnuts BsaskocTs 3008 npu 20°C B cIl.

st Haganma ObIcTpoi Koaryssimuu 20 M1 30i11 THAPOKCcHAA amomuHust Tpedyercs 2,5 mi 0,02 M
pacTBopa cynbdaTa Kalusa. BeUUCIUTH MOPOT KOATYISIIIMK 3TOTO 3JIEKTPOIUTA B MOJIB/TI.

st mpepoTBpamienus  koaryisuuu 20 mun 3078 ruapokcuaa xkenesa tpedyerca 2,0 ma 0,01 %
pacTBopa KeJIaTHHA. BEIYMCIUTH 3aIIUTHOE YUCIIO JKeTaTHHA B T/IL.

Beruucnuts paguyc B CM caMOl MaJ€HbKOW YacCTHUIbl CYCIIEH3MM TallbKa B BOJIE, €CJIM BBICOTA CJIOS
CyCIIeH3UH Haj yameukod paBHa 10,5 cMm, MakcuManbHOE BpeMsl MPOXOKAECHHS 3TOTO PACCTOSHUS
YacTHULIaMU JI0 YCTaHOBJICHHUS TOCTOSIHHOM Macchl OCaJKa COCTaBJSIeT 22 MHH., BA3KOCTb CpPEIbl —
0,01 TI, yckopenune cBoOoaHOro majaeHus — 981 CM/CZ, mI0THOCTH cpenbl — 1,00 r/CM3, IUIOTHOCTh
Tanbka — 2,54 r/em’.

BbruuciuTh 351€KTpOKMHETHYECKUI MOTEeHIMal B MB dactuil 30518 rugpokcuaa Marusi Mo JaHHBIM
anekTpodopesa: pazHocTs noreHiuanoB 150 B, paccrosaue mexay snekTpogamMu 35 cM, CMEIIeHHe
TpaHUIBI 307151 K KaToAy cocTtaBmio 8,5 MM 3a 30 MuH. Bsi3kocTh qUCTIEpCHOHHON (BOIHOM) Cpelibl
npu Temmepatype omnbiTa 298K paBHa 8,94-10" Tla'c, oTHOCHTENbHAS JUDJIEKTpUYECKas
MPOHUIIAEMOCTh 78,2, aeKTpuuecKas NocTosHHas 8,854 107 @/m.

Oopasen 0W1€TOB K IK3aMeHY 10 JUCHUILINHE «Du3nvecKas U KOJUIOUAHAS XUMUS)
dopMa poBEICHHS dK3aMeHa - CMEIIaHHas

Munucmepcmeo nayku u evicuiezo oopasosanus P®
DI'bOY BO Cesepo-Ocemunckuii 2ocyoapcmeennstii ynugepcumem umenu K.JI. Xemazypoea
Kagpeopa odwieii u neopeanuueckon xumuu
Mucyunauna «@uzuueckan u KONI10UOHAA XUMUSL)
Hanpaenenue 6axanaspuama 19.03.02 Ilpodykmer numanus u3 pacmumenbHo20 Colpbs
2 kypc, cemecmp 111
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Ix3zamen

BUJIET Ne 1

MunemnoobpasoBanue B pactBopax [TIAB. Onpenemnennie KKM Ha npumMepe oneata HATPHsL.

ITonmHast moBepXHOCTHAsI SHEPIUSA U €€ ONpeIeNIeHUE IS XKUAKOCTeH. BBIUNCINTD MOJHYI0 TOBEPXHOCTHYIO
sHepruto anierona npu 293 K. [ToBepxHoctHoe HaTspkeHue aneroHa nmpu 293 K cocrasnsiet 24,02 M,[[)K/MZ.
TeMnepaTypHbIi K03(p(UIHEHT MoBepXHOCTHOro HaTskerus do/dT =— 0,1132 mJlx/mM* K.

Yro HazpIBaeTCs MOporoM Koaryssinuu 30iis1? ChopMynupyiTe npaBuiia SJIEKTPOIUTHON KOAryJIsauy 30JIeH.
Brruncnnts nopor koaryssinuu 0, 02 M pactBopa cyibdaTa Kanus, eciiy Juisl Havyana Koaryssiun 20 Mit 30514
THJPOKCH/IA JKele3a Tpedyercst 2,5 MJI 3TOr0 pacTBOPA 3JIEKTPOJIUTA.

Kak mocTponTs ceANMEHTAINOHHYIO KPUBYIO OCaXKI€HHA YacTul] cycnen3nu? Kak ¢ momomsio
CeIMMEHTAI[IOHHOTO aHa/IN3a YCTAaHOBUTH (DPAKIIMOHHBIN COCTaB PEABHOTO IMOJIMIMCICPCHOTO HOPOIIKa?

3aB. xadenpoii obmei n
HEOPraHMYECKON XUMUU JIM. KYBAJIOBA

JoueHT xadeapsl, K.X.H. 0.B. HEEJIOBA

8.7. OuennBanue oTBETa CTYACHTA HaA 32a49€T¢ U IK3aMCHE

Xapakmepucmuka omeema bannwn

JlaH T1IOJNHBIN, pPa3BEpHYTBIA OTBET Ha IIOCTABJIICHHBIA BOIPOC,
[IOKa3aHa COBOKYIIHOCTh OCO3HAaHHBIX 3HaHUM 00 o0OBeKTe,
MIPOSBIISAIONIASACSA B CBOOOJHOM ONEPUPOBAHUU MOHITUIMHU, YMEHUU
BBIICJIUTh CYUICCTBEHHBIE M HECYLIECTBEHHBIE €r0 IPHU3HAKH,
MPUYNHHO-CIIC/ICTBEHHbIE  CBSI3W.  3HaHWe 00  0OBeKTe 46-50
JIeMOHCTpHpYyeTcsl Ha ()OHE MOHMMAHUS €ro B CHCTEME JaHHOU
HayKl U MEXIUCUUIUIMHAPHBIX cBsizeil. OTBeT (hopmynupyercs B
TEPMHHAX HAyKH, W3JI0XKEH JIMTEPAaTypHBIM S3BIKOM, JIOTHYEH,
JOKA3aTeJICH, JEMOHCTPUPYET aBTOPCKYIO MO3UIMIO CTYACHTA.

JlaH TIONHBIN, pPa3BEPHYTBIM OTBET Ha IIOCTABJIICHHBIM BOIPOC,
[IOKa3aHa COBOKYIHOCTbh OCO3HaHHBIX 3HaHUM 00 oOBeKTe,
JIOKA3aTeJIbHO PACKPBITHl OCHOBHBIEC IIOJOKEHUS TEMBI; B OTBETE

MIPOCIICIKUBACTCS yeTKast CTPYKTYpa, JoruvecKas
MOCIIE0BATENbHOCTh, OTpaKaIoIasi CYIIHOCTh PacCKPbIBAEMBIX
MOHSTUHN, TEOPUH, sIBJIICHUN. 3HaAaHUE 00 OOBEKTE JIEMOHCTPUPYETCA 41-45

Ha (OHE TOHMMAHUSA €ro B CHCTEME JaHHOM Hayku u
MEXIUCIHUIUTMHAPHBIX CBsi3eil. OTBET H3JIOKEH JUTEepaTypHBIM
S3BIKOM B TEPMHMHAX HayKd. MoryT ObITb JOMYIIEHbl HEIOUYEeTHl B
OTIpeNIeICHU T TTOHATHH, WCTIpaBJICHHBIC CTYACHTOM
CaMOCTOSITEJILHO B IIPOIIECCE OTBETA.

JlaH TIONHBINA, pa3BEpHYTHIA OTBET Ha IIOCTABJICHHBIM BOIPOC,
MOKa3aHO yMEHHE BBLICIHTH CYLIECTBEHHBbIE M HECYIECTBEHHBIE
MPU3HAKH, TPUYMHHO-CIIECJACTBEHHBIE CBsi3U. OTBET  YETKO
CTPYKTYpUPOBaH, JIOTMYEH, U3JI0)KEH B TEepMHUHax Hayku. OpHako 36-40
JIOMyIICHBl ~ HE3HAYWTENbHBIE  OMMOKH WO  HEJOYETHI,
UCIPABJICHHBIE CTYACHTOM C IMOMOILIBIO «HABOISIIUX» BOIPOCOB
IPenoaaBaTesl.
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Jlan TNONHBIA, HO HENOCTATOYHO IIOCIEAOBATENbHBIA OTBET Ha
IIOCTABJIEHHBIM BOINPOC, HO IIPU 3TOM IIOKa3aHO YMEHUE BbIIEIUTh
CYHUICCTBCHHBIE W HECYIIECTBEHHBIC IPU3HAKA M IPUYUHHO-
ClieICTBeHHbIE CBsi3M. OTBET JIOTMYEH W H3JIOKEH B TEpPMHHAaX 31-35
Haykd. Moryt ObITh JomylieHbl |—2 OmuOKH B ONpeaeicHUN
OCHOBHBIX IOHSTHM, KOTOpbIE CTYAEHT 3aTPyIHSAETCS HCIPABUThH
CaMOCTOSITEJILHO.

JlaH HEIOCTAaTOYHO IOJHBIM U HEAOCTATOYHO PA3BEPHYTHIA OTBET.
Jlornka ¥ MNOCIENOBATEIBHOCTD H3JI0XKEHHS HMMEIOT HapyLICHUS.
JlonymieHsl OmWHMOKM B PACKPBITHH TOHATHHA, YIOTpeOIeHUU
TepMuHOB. CTyIEHT HE CHOCOOEH CaMOCTOSITEIbHO BBIIECIUTD
CYLUICCTBEHHBIE W HECYIIECTBEHHbIE NPU3HAKU M IPUYUHHO- 26-30
cieacTBeHHbIe  CBs3U.  CTyNeHT MOXKET  KOHKPETU3HpOBATh
0000IIeHHbIE 3HAHMS, JO0Ka3aB Ha TpUMEpax HX OCHOBHBIC
IIOJIOKEHHs TOJBKO C TIOMOILIBIO Ipernojasarens. PeueBoe
oopmienne Tpedyet nonpaBoK, KOPPEKIHH.

JlaH HEnoJIHbIM OTBET, JIOTUKA U IOCJIEI0BATEIbHOCTh U3JI0KEHUS
UMEIOT CyLIeCTBEHHbIe HapylieHus. [lomyiieHsl rpyOble ommnOku
IIpU ONPEIECICHUU CYIIHOCTH PACKPBIBAEMBIX IOHATHH, TEOPUH,
SIBJICHUH, BCIIECTBUE HEIIOHMMAHMsI CTYJJEHTOM UX CYILECTBEHHBIX
U HECYIIECTBEHHbIX NPU3HAKOB U CBs3e. B oTBeTe OTCYTCTBYIOT
BBIBOJBI. ~ YMEHHE  pPacKpbITb  KOHKPETHBIE  IPOSBIICHUS
0000IIeHHBIX 3HAHMH HE TIOKa3aHo. PeyeBoe odopmienue Tpedyer
IIONPABOK, KOPPEKLIUU.

JlaH HENoJHBIA OTBET, NPEACTAaBIISIIOIIMNA COOON pa3pO3HEHHbIE
3HaHUS [0 TEMEe BOMNpPOCa C CYIIECTBEHHbBIMM OHIMOKaMu B
ompeneneHusx. [IpucyTcTBYIOT (parMeHTapHOCTh, HEJIOTUYHOCTD
n3noxeHus. CTyIeHT HE OCO3HAET CBSA3b JaHHOTO MOHATHUS, TEOPHH,
SBJIIEHUS C JPYTMMHU OOBEKTaMU JUCHUIUIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETHM3allMsl M [OKa3aTeJbHOCTh W3JI0KEHUsA. Peup
HerpaMoTHas. JIOMOJHWUTENbHBIE UM YTOUYHSIONIME  BOMPOCHI
IpenojaBaTess He MPUBOIAT K KOPPEKLMU OTBETA CTYJIEHTa HE
TOJIbKO Ha TIOCTaBJIEHHBIA BOIIPOC, HO W Ha JIpyrHWe BOMPOCHI
JUCIUIUINHBL.

He nonyuyens! oTBeTHl 10 6a30BBIM BONPOCAM TUCIUIUIMHBIL. 0

21-25

1-20

PesynbTupyromasi oneHka ompeaensercas B cooTBercTBuM ¢ [lomokeHnem o0 OauibHO-
PEUTHHIOBOM CUCTEME OLIEHKU 3HAHUM CTYJIEHTOB.

8.8. ®oua THNOBBLIX TECTOBLIX 3aaAHUK

8.8.1. 2 cemecTp «Pu3HUeCKAA XUMMSD)

Kakoii 3aK0oH oTpakaeT CBsA3b MEXy pabOTOM, TEIJIOTOH U BHYTPEHHEH SHEpPTrUeit CUCTeMBbI?
3aKkoH ['ecca

IIEPBBIN 3aKOH TEPMOJAVMHAMUKHU

BTOPOU 3aKOH TEPMOJUHAMUKHI

3akoH Bant-I'odpda
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OHpeHeHHTeHLHOG YPaBHCHUC IJId SHTAJIBIIMKA UMCCT BUL

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

H=U-T'S+pV

OHTaNbIMSI XUMUYECKON PEaKLIMH — 3TO

KOJIMYECTBO TEIUIOThI, KOTOPOE BBLACIIAETCS WU MOTJIOMIAETCS B XOA€ XUMUYECKOU
peaKuy npu 1300apHO-N30TEPMHUUECKUX YCIOBUAX

KOJIMYECTBO TEILIOThI, KOTOPOE BBIACIAETCS WU MOIJIOMIAETCS B XOJ€ XMMUYECKOU
peaxKuuy Ipy U30XOPHO-U30TEPMUUYECKUX YCIOBUIX

BEJIMYMHA, XapaKTEPU3YIOIIasi BO3MOKHOCTh CAMOIIPOM3BOJIBLHOIO IPOTEKaHUs IIpoLecca

BCJIMYHHA, XapaKTCPU3YIOIasad MCPY HCYIIOPAJOUYCHHOCTU PACIIONIOKCHUA U ABUXKCHUA YaCTHUIl B CUCTCMC

Kakoii 3aK0H 103BOJISIET paCCUUTATh TEIUIOBOM 3PPEKT peakinu, €Clii IPUBEIEHBI
TEPMOXHUMHUYECKHE YPABHEHUS IPOMEKYTOUHBIX PEAKLUI C yKa3aHHEM UX TEeIJIOBBIX AP PEKTOB
BTOPOU 3aKOH TEPMOJUHAMUKHU

3akoH ['ecca

NEPBBIN 3aKOH TEPMOAMHAMUKHI

3akoH Bant-I'odda

N3ommpoBaHHOI CUCTEMON HAa3bIBAIOT TAKYIO CUCTEMY, KOTOPAst

HEe 0OMEHHMBAETCS C OKPY’KAIOIIEH Cpeioi HU BEIIECTBOM, HU YHEPTUEH
00OMEHUBAETCS C OKPYKAIOIIEH cpefioi U BEIeCTBOM, U SHEpTueit

00OMEHHUBAETCS C OKPYKAIOIIEH cpeoi YHEpTHeH, HO He 0OMEHHUBAETCS BEIIICCTBOM
0OMEHHBACTCSI C OKPY’KAIOIIECH CPeaoi BeIEeCTBOM, HO HE OOMEHHMBACTCS dSHEPTHEH

TennoBoit ekt peakinu, NPOTEKarOIEH MPH OCTOSHHOM JaBJICHUH, ONPEICIISITCS
U3MEHEHUEM

BHYTPEHHEHN YHEPTUU

SHTAJIBIINHU

SHTPOIUH

sHepruu ['nboca

VYkaxure GopMynupoBKy 3akoHa ['ecca

TEII0BOM 3P PEKT peakMK 3aBUCUT TOJIBKO OT HAaYaJIbHOTO M KOHEYHOT'O COCTOSIHUSI CUCTEMBI U HE
3aBHCHT OT ITyTH PEAKLIUU

TEIUI0TA, MOrJIoIaeMasi CUCTEMOM IIPU MOCTOSSHHOM 00beMe, paBHAa U3MEHEHHUIO BHYTPEHHEH SHEPIUU
CHCTEMBI

TEeIUI0TA, MOrJIoIaeMasi CUCTEMOM IPU MOCTOSSHHOM JJaBJICHUH, PaBHA U3MEHEHHIO SHTAIBIIMU CUCTEMBI
TEIUIOBOU AP PEKT peakiy He 3aBUCUT OT HAYaJIbHOT'O M KOHEYHOT'O COCTOSIHHUS CUCTEMBI, a 3aBHCUT OT
MyTH peaKIuu

Kakwue mporiecchl Ha3bIBaIOT 3HI0TEPMHUYECKUMU ?
st KoTopbix AH oTpuniatenbHo

T KOTOPhIX AG OTpHUIIaTeTLHO

1t KoTopbix AH nosnoxxurensHo

T KOTOPBIX AG TIOJIOKUTEITBHO

50



3akon Kupxroda no3Bosnser paccuurarh

TEIUIOBOU A(PPEKT XMMUUECKON peaKIuy MPH CTAaHIAPTHBIX YCIOBHIX

TETI0BOM AP PEKT XUMHUYECKOH peakuy IPU HECTaHAAPTHON TeMIeparype

TEIUIOBOU Y(PPEKT XUMUUYECKON peaKkIuy P MOCTOSTHHOM 00beMe

KOJIMYECTBO TEIIOTHI, KOTOPOE CUCTEMa OTAAET OKPYKAIOIIEH Cpeie P MOCTOSTHHOM JIaBICHUH

TepMOI[I/IHaMI/I‘IeCKaH BEPOATHOCTb CHUCTEMBIL W - 510

YHCII0 MI/IKpOCOCTOSIHI/If/’I CHUCTCMBI, TP TOMOIIIHU KOTOPBIX PCAIU3YCTCA JaHHOC MAKpPOCOCTOAHHUC
YHCJI0 MaKPOCOCTOHHI/Iﬁ CHUCTEMBI, IIPHU IIOMOIIU KOTOPBIX PCATU3YCTCA JaHHOEC MUKPOCOCTOAHUE
YU CJIO YaCTHULl CUCTEMBI, YHaCTBYIOIIUX B IIEPCAauC SOHCPIrUun

o6mee YHCJI0 BCCX YaCTHI CUCTCMbI

Kakoii pyHKIIMEH COCTOSIHUS XapaKTepU3yeTcsl CTPEMIIEHHUE CUCTEMBI K JIOCTH)KEHHUIO  BEPOSTHOTO
COCTOSIHUSI, KOTOPOMY COOTBETCTBYET MaKCUMaJbHasi OECIIOPSAI0YHOCTb paclpeleleHNs YacTUIL?
SHTAJIbIIUEN

SHTPOINHEU

sHepruei ['no66ca

BHYTPEHHEHN dHEpruen

®opmyna bosbiMaHa BeIpakaeTcsl ypaBHEHUEM

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

S=k-InW

B KaKoM COOTHOIIEHHH HaXOSATCS SHTPOITUH TPEX arperaTHbIX COCTOSHUIA OHOTO BEIIECTBA: I'a3a,
JKHIKOCTH, TBEPIOTO Teja

S() >S(x) >S(n)

S(r) >S(x) >S(r)

S(x) > S(r) > S()

arpe€raTHo¢ COCTOAHHUEC HEC BJIMACT HAa 3BHAYCHUC DOHTPOIINU

Tperbe Ha4YaIO0 TEPMOAMHAMUKHI

MO3BOJISIET PACCUUTATh U3MEHEeHHe sHeprun I’ nb0ca peaxiyu

MO3BOJISIET PacCUUTATh TEIJIOBOM 3P PEKT peakiuu

YCTaHABIIMBAET 3aBUCUMOCTb MEXY SHTPOIIUEN U TEPMOJINHAMUYECKON BEPOSATHOCTHIO CUCTEMBI
YCTaHaBIIMBAET TOUKY OTCYETA IIPU pacueTe a0CONIOTHON BEJIMYUHBI SHTPOIHMH BELLIECTB

Kaxkyro TepmoinHamMudeckyro ¢ yHKIIMIO MOKHO UCIIOJIB30BATh, YTOOKI MPEICKa3aTh BOBMOXKHOCTh
CaMONPOM3BOJILHOIO MPOTEKAHUS PEaKUi B HEU30JIUPOBaHHOM cucteme?

OHTAJIBIIUIO

SHTPOIIHUIO

sHepruto ['n66ca

BHYTPEHHIOIO SHEPTHIO

B u3onmpoBaHHO# cUCTEME CaMONPOU3BOJIBHO TPOTEKAET XUMUUYECKAs peaKIusl, €CIIM SHTPOMIHS TaKO
CUCTEMBI

YMEHBIIAETCS

YBEITUYUBACTCS

HE U3MEHSETCA



JOCTUTracT MUHHUMAJIBHOI'O 3HAYCHU A

B n300apHO-M30TEpMUYECKUX YCIOBUSIX B CUCTEME CAMOIIPOM3BOJIEHO MOTYT OCYLLECTBIATHCS TOJIBKO
TaKue MPOLECCH, B pe3ybTaTe KOTOPhIX dHeprusi [ mooca

HE MEeHseTCs

YBEJIMUYNBAETCS

yYMEHbLIAeTCs

JOCTUTaeT MAaKCHMaJIbHOTO 3HAUEHUS

Ecnu st peakmu AG > 0w AS > 0, 0

peaKiysl MPOTeKaeT CaMOIIPOM3BOJILHO B U30JUPOBAHHOM U HEM30JIMPOBAHHON CHUCTEME

peaxkuus TEpMOAMHAMUYECKH HEBO3MOKHA B M30JMPOBAHHON U HEN30JIMPOBAHHOM CUCTEME

peaKiys TepMOJIMHAMUYECKH HEBO3MOKHA B U30JUPOBAHHOHN CHCTEME U IPOTEKAET CaMOIIPOU3BOJIBHO B
HEU30JIMPOBAHHOU CHCTEME

peaKiys TepMOIMHAMHYECKH HEBO3MOXKHA B HEM30JIMPOBAHHON CUCTEME U ITPOTEKAeT
CaMOIIPOM3BOJIBLHO B U30JIMPOBAHHON CUCTEME

TermIoeMKoCTb CHCTEMBI — 3TO

OTHOIICHHE COOOIIEHHOM CUCTEME TEIJIOTHI K BBI3BAHHOMY 3TUM M3MEHEHHUIO TEMIIEPATYpPhI
OTHOIIIEHNE U3MEHEHUS SHTPOIIMU CUCTEMBI K BBI3BAHHOMY 3TUM M3MEHEHUIO TEMIIepaTypPhl
OTHOIIIEHHE U3MeHeHus dHeprun [ mb0ca cucTeMbl K BBI3BAHHOMY 9TUM U3MEHEHUIO

TEeMIIepaTypbl

OTHOIICHHE COOOIIEHHOM CUCTEME TEIJIOTHI K BEI3BAHHOMY 3TUM M3MEHEHHUIO JTABJICHHS B CHCTEME

XHUMHUECKUH MOTEHIMAN 3aBUCUT OT
00bEMa CUCTEMBI

TeMIepaTypbl

BHYTPEHHEHN SHEpruu

SHTPOIUH

CocrositHue XMMUYECKOTO PAaBHOBECHST 0OPATUMBIX MPOIECCOB KOJIMUYECTBEHHO XapaKTEPU3YIOT
KoHcTaHToM boibpimana

PaBHOBECHBIMH KOHLIEHTPALIUSMH TPOTYKTOB PEAKIIMHI

KOHCTaHTOM PaBHOBECUS

SHEpruer aKTUBAIUU

CocTossHre XUMHUYECKOTO PaBHOBECHUSA — 3TO COCTOSAHHUE, B KOTOPOM

KOJIMUYECTBA PEareHTOB PaBHBI KOJIMUECTBAM MPOJAYKTOB PEaKIIMH

MAcCCBhI MPOAYKTOB PCAKIIUN PABHBI MaCcCaM MCXOJHBIX BEIICCTB

SHTAIIBIINS PEAKI[UHN paBHA HYJIIO, M 1Ba TPOTUBOMOJIOKHBIX MpoIlecca MPOTEKAIOT ¢ OJIMHAKOBOI
CKOPOCTBIO

n3MeHeHue Heprun [ mb0ca peakiny paBHO HYJIIO U CKOPOCTh MPSIMOM PEaKI[UU paBHA CKOPOCTH
oOpaTHO#

Ecmu st HekoTopoit peakim AG < 0, To

KOHCTaHTa PaBHOBECHS pEaKIMH OOJIbINE eTUHHUIIBI
KOHCTAHTA PAaBHOBECHSI PEAKIIMU MEHBIIE €ITHHHIIBI

B PAaBHOBECHOI cMecH Mpeo0i1a1atoT UCXOIHBIE BEIEeCTBa
CKOPOCTb MPSMON PEAKIIUA MEHbBIIIE CKOPOCTH OOpPaTHOM
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HpI/I IMOBBIIICHHUH AaBJICHHA paBHOBECHUC CMCIIACTCA BIIPABO B CUCTEME
2C02(r) > 2CO(F) + Oz(r)

CoHyry < CoHypy + Hyp

PClg(r) + Clz(r) > PC15(F)

Hz(r) + Clz(r) — 2HC|(F)

B kakoii U3 peakuuii JaBIeHNe He BINSIET Ha CMEIIEHNE PABHOBECHS
COpy + Cw < 2C0(

N2Osry < 2NOyy

Hooy + Sy < Ha2Sy

2802@) + Oz(r) > 2803@)

TepmonuHaMuyueckasi CHCTEMa CUNTACTCS MHBAPHAHTHOM, €CIIH YHUCIIO CTeTIeHEe CBOOOIBI
PaBHO HYJIIO

0oJbIle HYIIS

MEHbIIIE HYJISA

PaBHO JBYM

TepMonnHaMuyeckasi CHCTEMa CYMTAETCS MOHOBAPUAHTHOM, €CITU YHUCIIO CTENeHeH CBOOOIbI
PaBHO HYJIIO

paBHO €TUHUIIE

MEHBIIIE HYJISI

pPaBHO IBYM

dazoBoe PaBHOBECCHEC — OTO

OAHOBPEMCHHOC CYIICCTBOBAHUEC TCPMOJUHAMNYCCKHU PABHOBCCHBIX (1)213 B TOMOI'CHHOM CHCTEME
OAHOBPEMCHHOC CYIICCTBOBAHUEC TCPMOJUHAMUYCCKU PABHOBCCHBIX (1)213 B FeTepOFGHHOﬁ CUCTEMC
COCTOAHHUC CUCTEMBI, IIPU KOTOPOM BCC IaAPaMETPbl CUCTEMbI OCTAOTCs ITOCTOAHHBIMHA

PaBCHCTBO KOHHCHTpaHI/Iﬁ BCE€X KOMIIOHCHTOB FeTCpOFGHHOfI CUCTCMBI

CaMonpoun3BOJIbHBIN Mepexo] KOMIOHEHTa 1 U3 ¢a3bl o B a3y B IpOMCXOIUT MPHU YCIOBUU
o

Hio < Mi';
(L

i = M

n* > n

wi >

PaccunraiiTe CTaHIAPTHYIO SHTATBITAIO PEAKITUH, €CITH H3BECTHBI CTAHIAPTHBIC SHTAIBITUN 00pa30BaHUs
BEILIECTB, Y4aCTBYIOIIUX B peakuuy, (k/x/monb) FexOsqy + Hary — Fery + HoO
-824 —242
(+582)
(-582)
(-98)
(+98)

PaccunTanTe TennoBon apheKT peakummn obpa3oBaHUA KpUcTannorngpara

ZnSO4q) + 7H,0x) = ZnSO4 - 7H,0(), ecnu Tennotbl pactBopeHna ZnSO4un ZnSO4-7H,0 pasHbI
cooTBeTcTBEHHO —77 1 +18 kx/monb

(-95)

(+95)

(+59)

53



(-59)

PaccunraiiTe cTanIapTHYIO SHTPOIHIO PEAKIMHU, €CIIN U3BECTHBI CTAHAAPTHBIC SHTPOIIMHU BEIECTB,
yuactByronux B peakuud, (Jx/(K-monp)) NOy + Oz — NOyy
211 205 240
(-147)
(+147)
(+176)
(-176)

PaccuuTaiite crangapTHyto 3Hepruto ' m60ca peakium, eCiid H3BECTHBI AGO(@, BEIIECTB, YYACTBYIOIINX B
peaknuu, (kJ>x/MoJIb)
NH4N03(T) — NzO(r) + Hzo(r)
-184 +104 —228
(-168)
(+168)
(+148)
(-60)

PaccraBbre K03 (HUIMEHTHI B CXeMaX PEaKIMid U PACCYMTANTE KOHCTAHTY PABHOBECHS PEAKIIMU
Hy0(y <> Hary + Oy, €ciiu paBHOBECHBIE KOHIIEHTPALUK Ia3000pa3HbIX BellecTB paBHbI 0,2 MOIb/I
1

10

2

0,2

Paccuwnraiite koHCTaHTY paBHOBecus K, peaknuu npu 298 K

4HCI + Oy <> 2Cl, + 2H,0
AH®, xJ]/MOJb -92 242
S°, Jx/(mons-K) 187 205 233 189
1010
10%5
10%°
102

PactBopamu Ha3bIiBaroT

M30JIMPOBAHHBIE CUCTEMBI, OT/ICJICHHBIE OT OKPYKAIOIIEH Cpe/ibl pealIbHOW UITH BOOOpakaeMoit
MMOBEPXHOCTHIO pa3jena

TOMOTEHHBIE CUCTEMBI, HE CITOCOOHBIE K 0OMEHY BEIIIECTBOM C OKPY>KAIOIIEH cpeoi
TOMOTEHHBIE CUCTEMBI IEPEMEHHOTO COCTABA, COJEPKAIINE HE MEHEE JIByX KOMIIOHEHTOB
TeTEPOTeHHBIE CUCTEMBI, COJIEpP KAIlNe HE MEHEE JIBYX BEIIECTB

Kpuockonuueckue 1 30yTn0CKONUYECKUE TTOCTOSIHHBIE 3aBUCAT OT
IIPUPOBI PACTBOPUTEIS

MIPUPO/IBI PACTBOPEHHOTO BEIIECTBA

KOHIIEHTPALlUU PAaCTBOPEHHOT'O BEIIECTBA

OT BCEX MEepPEUUCICHHBIX (PaKTOPOB

OTHOCHUTENBHOE MMOHUKEHUE JABJICHHS HACBIIIEHHOTO T1apa Ha/l paCTBOPOM PaBHO
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MOJILHOM J10JI€ paCTBOPHUTENS

MOJISIPHOM KOHIIEHTPaLUU

MOJISTIBHOM KOHIEHTPALIMKU

MOJIBHOU JIOJIE€ PACTBOPEHHOI'O BELIECTBA

OcMmoc — 3T0

CaMOIIPOU3BOJIbHBIH MPOLIecC Mepexo1a MOJIEKYJ PACTBOPUTENS Yepe3 MOTYIIPOHUIIAEMYI0 MEMOpaHy 13

pacTBopa ¢ 0oJbIIei KOHLIEHTpAIMel B pacTBOP C MEHbINEH KOHIIEHTpaIHen

CaMOIIPOU3BOJILHBIN MPOLIECC Mepexo/ia MOJIEKYJ paCTBOPUTES Yepe3 MOIYIPOHULIAEMYI0 MEMOpaHy U3

pacTBOpa ¢ MEHbIIIECH KOHIICHTPALIMEH B pacTBOP C OOJBIIECH KOHIIEHTpALHEH

CaMOITPOU3BOJIBHBIN ITPOLIECC MEPEX0a MOJIEKYJ PACTBOPEHHOT'0 BEILIECTBA Yepe3 MOIYIIPOHULIAEMYIO
MeMOpaHy U3 pacTBOpa ¢ OOJIbIIEH KOHIICHTPAINEH B paCTBOP C MEHBIIEH KOHIICHTpAIUei
CaMOITPOU3BOJIBHBIN ITPOLIECC IEPEX0a MOJIEKYJ PACTBOPEHHOT'O BEIIECTBA Yepe3 MOIYIIPOHULIAEMYIO
MeMOpaHy U3 pacTBOpa C MEHBIIIEH KOHIIEHTPAIMEH B PaCTBOP C OOJIbIEH KOHIIEHTpAIHeH

[loBbI1IEHNE TEMIIEPATYPBI KUIIEHUS U IOHM>KEHUE TEMIIEPATYPBI 3aMEP3aHUsl pacTBOPA 110 CPAaBHEHHIO C

pacTBOpUTENIeM IPOMOPIUOHATBEHO
MOJISIPHOW KOHIIEHTPAIUU PACTBOPEHHOTO BEIIECTBA

MOJIIPHOM KOHIIEHTPAIIMU YKBUBAJICHTa PACTBOPEHHOTO BEILIECTBA
MOJISUTbHOM KOHIICHTPALIMKA PACTBOPEHHOTO BEIIECTBA

MOJIBHOH J10JI€ PaCTBOPEHHOT'O BEIIECTBA

[IpenensHO pa30aBICHHBIE PACTBOPBI — ITO

CHCTEMBI, 00pa3yoIlue B pe3yJbTaTe CaMOIPOU3BOJILHOIO PACTIPEACICHHS
PacTBOPEHHOIO BEIIECTBA B PACTBOPUTEIIE

CHCTEMBI, B IPOIIECCe 00pa30BaHUsI KOTOPHIX OTCYTCTBYIOT TEILIOBbIC U OObEMHbBIC

3¢ heKThI

CHCTEMBI, B KOTOPBIX KOHIICHTPAIIHsI PACTBOPEHHOI0 BEIIECTBA OECKOHEYHO MaJia
CHCTEMBI, B IPOIIECCe 00pa30BaHUsI KOTOPBIX BBIACISACTCS WM MOTJIOMIACTCS TEIUIOTA U
HU3MEHSIETCS 00beM

OcmoTHueckoe aaBneHue B ypaBHeHuu Bant-I'odda nponopunonaisHo
MOJIBHOH J10J1€ paCTBOPEHHOI'O BELIECTBA

MOJISUTBHOM KOHIIEHTpAlluu pacCTBOPEHHOT'O BEIIECTBA

MOJISIPHOM KOHIICHTPAIIMU PAaCTBOPEHHOTO BEIIECTBA

MOJISIPHOM KOHIIEHTPALlMU 3KBUBAJIEHTAa PACTBOPEHHOI'O BEIIECTBA

3akoH pa3BCACHUSA OCTBaJ'IB,I[a JJIA cIa0bIX SJICKTPOJIMTOB OIMMCBIBACTCA (bOpMy.]'IOﬁ

Kye. =a-C
K. = o’ - C
Kuye.=(1+a)-C
Kuyc.=(1-a)-C

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

BOOOPOAHBIM ITOKA3aTCIIEM
IMPOU3BCACHUCM pPaCTBOPHUMOCTU BOJBI
HOHHBIM NPOU3BCACHHUEM BO/JIbI
KOHCTaHTOU JUcCcomranuu BOAbI
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KucnoTHOCTh (OCHOBHOCTB) PaCTBOPOB IMPHUHSATO BBIpAXKaTh Yepe3 BOJIOPOAHBIN Moka3aTelb (pH),
paccuuThIBaeMbIii 1o hopmyne

pH=1g [H']

pH=—1Ig [H']

pH=-1g [OH]

pH=—In [OH]

Crenens nucconuanuu CH3COOH mensblie B pactBope
+0,1 M

0,01 M

0,001 M

0,0001 M

MakcumainbHas mojie3Hasi padoTa raJbBaHHUECKOTO JIEMEHTA IIPU MTOCTOSIHHBIX TEMITEPaType U
JaBIICHHH PaBHA
AG = —n-F-ES

AU:—n‘F'E3I[C
AG:—H‘F'Egﬂc
AU =-n-F-E’

Ecnu ranpBannyeckuit aneMeHT paboTaeT caMOIPOU3BOJILHO, TO KakoB 3HaK DJIC anemeHTa?
OTpHULATEIbHbBIN

MTOJIOKUTEIbHBIN

3aBUCHUT OT KOHUEHTPALMH BELIECTB

3JIEKTPOJIBIXKYIIAs CUJIa paBHA HYIIO

Uro Ha3zwiBaeTcs cranaaptaon DJC?

3/1C ranpBaHUYECKOTO JIE€MEHTa, COCTOSILIETO U3 IBYX CTAaHAAPTHBIX SJIEKTPOJIOB
3J1C raibBaHUYECKOTO JIEMEHTA, BKIIOYAOIIETO CTaHIaPTHBIN BOJIOPOIHBINA AIIEKTPOI
MaKCHUMaJbHOE HAMPsHKEHUE TallbBAHUYECKOTO JIEMEHTa

MHUHUMAJIbHOC HAIIPAKCHUE TAJIbBAHUYCCKOI'0 2JICMCHTA

Kaxoit a5ekTpo/ Ha3bIBaeTCsl B TAIbBAHUYECKOM AJIEMEHTE KaTo10M?
3JIEKTPOJ, HA KOTOPOM ITPOUCXOJUT MPOLIECC OKUCITIEHUS

3JIEKTPOJI, HA KOTOPOM MPOUCXOJIUT MPOLECC BOCCTAHOBIECHHUS
OTPHULATEIBHO 3apSKEHHBIN DIEKTPOL

3JIEKTPOI, Macca KOTOPOrO YMEHBIIAETCS

Kakas peakius mpoTeKaeT Ha MOJIOKUTEIBHOM JICKTPO/IC TaTbBAHUUECKOTO 3JIeMEHTa?
OKHCIICHHSI

BOCCTAHOBJICHUS

oOMeHa HIIeKTPOHAMHU

oOMeHa MOHaMU MeTaJuia

3aBUCUMOCTh OTEHIMANA AIEKTPOAa OT KOHLIEHTPALUK WX aKTUBHOCTH HOHOB B pacCTBOpE
OIIPEAEIISAETCS ypaBHEHUEM

®dapanes

Bant-T'odda

I'nG6ca

Hepncra
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CKopocTh XMMHUYECKOH peakliy BBIYUCISIOT [0 YPABHEHUIO

vV ==dn/dt
v=-dV/dt
v = +dc/dV
v ==+dc/dz

Uem 00BSACHUTD MOBBIIIIEHUE CKOPOCTU PEAKLIUU MTPU BBEICHUH B CUCTEMY KaTaJllu3aTopa
YBEJIMUEHUEM SHEPTUU aKTUBALIUU

YMEHBIIIEHUEM SHEPTUH aKTUBALIUU

YBEJIMUEHUEM CPEHEeH KMHETUYECKOI SHEPTruu MOJIEKYII

YBEJIMYCHUEM YHCJIa AaKTUBHBIX YaCTHIL

Enunnna namepeHus CKOpOCTH XUMUYECKOW pEaKLIUU
MOJIB/T * C

1 ¢/ MOJb

MOJIb * JI/ C

J1/ MOJIb * C

BHCPFHIO AKTUBAllUN XUMHUYECKON PCaKM1 MOKHO PaCCUUTATh U3 YPAaBHCHHUA
In k;/k, = E*/R'(I/T1+1/T2)
+n ki/ky, = E*/R'(l/Tl—lsz)
In kl/kz = E*/R'(l/Tz—l/Tl)
Inki/k, = EX/R - (1/T, + 1/Ty)

Ecnu sneprust aktuBaiuu npsimoit peakiuu E1* | a o0patHo# peakiiuu — cooTBeTcTBeHHO Eo*, TO
TEIUIOBON 2P EKT peakuu paBeH

AH = El* — Ez*

AH = Ey* — Ei*

AH = Ei* + Ey*

AH = E;*/Ey*

VYpaBHeHue AppeHnyca ¢ y9eTOM TEOPUH aKTUBUPOBAHHOTO KOMITJIEKCA BBIPAKACTCsI
_ E*/RT
k = P-Z-e
— p.7 .o EIRT
I3 *_
B’ - oE*-RT
7 . o EXIRT

k
k
k —
Ocmotnueckoe nasienue kposu 740—780 klla. 3naueHne MOIPHON KOHIIEHTPALUH TJIFOKO3bI B
pacTBOpe, H30TOHHIHOM KpOBH mpit 37°C, HAXOUTCS B peenax

0,10-0,15

0,15-0,20

0,20-0,25

0,25-0,30

Beranciuts crenens auccormanuu 0,05 M pacTBopa yKCYCHOM KUCIIOTBI, €CIIN YAEIbHas
ANEKTPONPOBOIHOCTD 3TOr0 pacTBopa paBHa 370 - 10 Cm/em, a h, (HY) = 349,8 CM-cM?/MOITB; Ao
(CH3COO ) =40,9 Cm*cM?/MolIb

0,019

0,025



0,029
0,015

Boruucnuts Bennunny padotsl B Buje AG (B k/[) MeIHO-MapraHiieBoro raibBAaHU4eCKOT0 JIEMEHTA,
ecnt %™ Ivn® = 1,180 B; E¥y”*/cy’ = +0,337 B

(=73)

(-146)

(+73)

(-293)

[Morenuuan (B B) cepedpsanoro snekrpona npu remneparype 25°C, OmynieHHoro B pacTBOP €ro COJd ¢
aKTUBHOCTBHIO HOHOB Ag+ 0,1 mMomb/11, paBeH (EOAg+ 1ag = 0,80 B)

0,82

0,78

0,74

0,71

Cxopocts npsimoit peakiuu B cuctemMe  2NOg + Clyyy <> 2NOCl ) npu yBennueHnn KOHIEHTpauu
xJjiopa B 3 pasa, a okcupaa a3zota (I1) B 2 paza

yBeJIMUUTCS B 4 pas3a

yBEIUUYUTCS B § pa3

yBenuuuTcs B 12 paza

yBEIMYUTCS B 6 pa3

8.8.2. 3 cemectp «KossiougHAS XUMHUSD)

JInodo6HBIE KOMTOUIHBIE PACTBOPHI — 3TO

o0paTUMBbIE CUCTEMBI, 00pa3ylolecs B pe3yIbTaTe cCaMONIPOU3BOIBHOTO JUCTIEPTUPOBAHUS YACTHUI]
nucrnepcHou (as3pl B JUCIIEPCUOHHON cpefie

HEOOpaTUMBIE CUCTEMBI, /U1 00pa30BaHUS KOTOPBIX TpeOyeTcs 3aTpaTa paboThI

HEOOpaTHUMBIE CHCTEMBI, 00pa3yIolecs B Pe3yIbTaTe CaMOIIPON3BOIIBEHOTO JUCTIEPTUPOBAHUS YaCTHI]
JMCTIepCHOM (ha3bl B TUCTIEPCUOHHOI cperie

oOpaTuMble CUCTEMBI, U1 00pa30BaHusl KOTOPBIX TpeOyeTcs 3aTpaTa padoThl

B nrmodunbHBIX KOJIJIOUIHBIX PACTBOPAX B3aUMOAECHCTBHE MEX/ly YaCTUI[AMH TUCIIEPCHON (a3bl U
JIUCTIEPCUOHHOM Cpenon

SIPKO BBIPAXKEHO

OTCYTCTBYET

HE UMECT 3HAUYCHUA

BBIPA)KEHO HE3HAUYUTEIBHO.

IlenTu3armus — 3To

pPacTBOPEHHE COJIEH B PACTBOPUTEIIE C TIOMOIIBIO METTH3aTOPa
oOpa3oBaHmHe relns

JTUCTIEPTUPOBAHNE CBEKETIOTYYEHHBIX OCAJKOB C TTIOMOIIBIO MENTH3aTOPA;
MEXaHUYECKOE JUCTIEPTUPOBAHUE C IOMOIIBIO CIIEIUATIBHBIX YCTPOUCTB

KOHI[CHC&HHOHHLIﬁ MCTO/ MOJTYUYCHUS KOJIJIOUJIHBIX paCTBOPOB - 3TO
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HOJIy4CHUE TeTePOreHHON CUCTEMbI U3 TOMOT€HHOM B PE3yJIbTaTe aCCOLHAI[MH MOJICKYJI, aTOMOB HJIH
MOHOB B 0oJiee KPYITHBIE arperaThbl

MEXaHUUYECKOE M3MENbYCHHE YaCTHII TUCTICPCHON (a3bl

PacTBOPEHHE TBEPJIBIX, KUJIKUX MM ra3000pa3HBIX BEIIECTB B KUJIKOU Cpejie

OCTOPOKHOE BBINIAPUBAHUE KUAKOCTH U MOJIYICHHE CyXOT0 OCTAaTKa

['ereporenHas cucremMa, COCTOSIIAS U3 KUAKON qUCTIepCHON (a3bl U ra3000pa3HOM TuCHEepPCHOHHON
Cpelibl, Ha3bIBACTCS

AMYJIbCUEH

1S (07

CyCHeH3HUen

a’po30JieM

CenuMeHTaALIUS — DTO

B3aMMOJICHCTBHE YaCTHII ¢ 00pa30BaHUEM KPYITHBIX arperaTos
OTTaJKWBaHUE YaCTHUI APYT OT Apyra

CII0COOHOCTD YaCTHIl HAXOAUTHCS BO B3BEIIEHHOM COCTOSHHUU
ocelaHue YaCTHIl IO TEHCTBUEM CUJIBI THKECTH

IIpu yBenMueHnn TeMIiepaTypbl BEJIM4YMHA [IOBEPXHOCTHOTO HATSHKEHMS )KUIKOCTEH YBEIUYMBACTCS
YMEHBIIAETCS

HE U3MEHSETCA

KHJIKOCTH HE 00J1a/1a10T IOBEPXHOCTHBIM HATSKEHUEM

Bri6epute BepHOE yTBEpKIeHUE

9geM OOJTBIIE SHEPTUS MEKMOJICKYIIIPHBIX B3aUMOICHCTBHIA, TEM MEHBIIIE BEJIMYNHA ITIOBEPXHOCTHOTO
HATSKCHUS

YeM MEHBIIIE YHEPTUS MEKMOJICKYIIIPHBIX B3aUMOJICHCTBUIM, TEM MEHbIIIE BETUYMHA TOBEPXHOCTHOTO
HATSHKCHUS

BEJIMYMHA TTOBEPXHOCTHOTO HATSKEHUS HE 3aBUCUT OT YHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS
HET BEPHOTO yTBEPKIACHUS

[Ipu yBenuueHnu TeMrepaTypbl BEIUUHHA MOJTHON MOBEPXHOCTHOW SHEPTUH JKUJKOCTEN
YBEITUYUBACTCS

YMEHBIIAETCS

HE U3MEHSETCS

KHUJIKOCTH HE 00JIaaroT MOJTHON MOBEPXHOCTHOW DHEPrHe

VYpaBuenue ['m06ca-I"enbMrosbiia mo3BOJSET PACCUYUTATh
HOBCpXHOCTHOG HATSIKCHUC

MOJIHYIO NOBEPXHOCTHYIO SHEPTUIO

TennoTy obpasoBaHMA NOBEPXHOCTHU

TemnepaTypHbIi KO3GPULMEHT NOBEPXHOCTHOIO HATAMKEHUSA

Enunuiei uamMepeHus BEIMYNHBI TOBEPXHOCTHOTO HATsDKEHUS B cucteMe Cu
Jx/m
H/™m?
2
Jx/m
JIx/K-Moub



[ToTepst arperaTUBHO#M YCTOMYMBOCTH B JIMO(DOOHBIX JUCIIEPCHBIX CUCTEMaX BhI3BaHA
HEJ0CTAaTKOM IMOBEPXHOCTHOW YHEPTHH HA TpaHUIle pasaena das

M30BITKOM MTOBEPXHOCTHOM YHEPTUU Ha TpaHHUIIe pasnena ¢as

BBICOKOU MTOBEPXHOCTHOM aKTUBHOCTBIO YaCTHII

BBICOKOH JMCTIIEPCHOCTHIO YaCTHUII TUCTIEPCHOM (pa3bl

MCTOI[ PC6I/IHI[epa, HCHOJ’II)SYCMBIIZ AJI ONIPEACIICHHUS ITOBEPXHOCTHOI'O HATAXKCHU A }KI/I,Z[KOCTCI‘/'I, OCHOBAH

Ha U3MEPEHUU
MaKCHUMAaJIbHOT'O JAaBJICHUS ITy3bIpbKa BO3/yXa, IPOOUBAIOLIETO OBEPXHOCTHBIN CIION XKHUIKOCTH
CHJIBI OTPbIBA IIPOBOJIOYHOT'O KOJIBLIA OT IOBEPXHOCTHU KUJIKOCTU

BBICOTHI MOAHATHUS )KUJKOCTH B KalUJUIApe

quclla Karenlb )KUAKOCTH, BBITEKAIOIIMX U3 CTaJlarMOMETpa

CranarMoMeTpu4ecKHil METO/, UCIIOJIB3YEMBIN I ONPEEIIEHUS IOBEPXHOCTHOTO HATSYKEHUS
KHUJIKOCTEH, OCHOBaH HAa U3MEPEHUU

MaKCHUMAaJIbHOTO JAaBIICHHS Ty3bIPbKa BO3/yXa, MPOOUBAIOIIETO MOBEPXHOCTHBIN CIIOH KUAKOCTH
CUJIBI OTPBIBA IIPOBOJIOYHOIO KOJIBLIA OT IOBEPXHOCTH JKUIKOCTH

BBICOTBI ITOAHATUS KUAKOCTH B KAIWILJIAPE

YHCIIa Kanenb )KUIKOCTH

W3mepsist BBICOTY MOAHSTHS KUAKOCTU B KAUJUIIPE, MOKHO ONPEACITUTh
BEJIMYUHY aJICOPOLIUU

BEJIMYMHY aJre3uu

MIOJTHYIO TIOBEPXHOCTHYIO YHEPTHUIO

MOBEPXHOCTHOE HATSIKEHHE

MoBepPXHOCTHO-aKTMBHbIM BELLECTBOM MO OTHOLUEHMIO K BOAE ABAAETCA
aMMHOYKCYCHasA KNCNoTa

6yTUNIaMuH

rNLEPUH

caxaposa

HauOonp1ielt noBepXHOCTHON aKTUBHOCTBIO 00J1a/1a€T CIUPT
npomnaxoi-1

METaHOJI

Oyranon-1

3TaHOJI

Mounekynsl ITAB — 3T0 opranndeckie COeIMHEHNS, COCTOSIIINE
U3 IBYX JTMO(OOHBIX yacTen

U3 JABYX JUOQUIBHBIX YacTen

13 ruipoPoOHON U THIPOUIBLHON YacTel

T00bIe OpraHUYEeCKHe MOJIEKYJIbI

Kputnueckast KOHIEHTpaLKs MULIEIUIO00pa30BaHUS — 3TO

MakcumanbHasg koHueHtpanus [IAB B pactBope

koH1eHTpauus [IAB, npu KoTopoil Bce MOJIeKybl HAXOAATCS B 00beMe (a3bl
koHueHTpauus [TAB, npu KOTOpoi BCce MOJIEKYIIbI HAXOAATCS B TOBEPXHOCTHOM CJIOE
MUHHMaJIbHas KoHIeHTpaus [IAB B pacTBope, mpu KOTOPOi 00pazyroTcs MULIEIUIBI
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K ITAB otHOCATCS BeliecTBa, 00J1aJar0IKe

MOJIOKUTEITFHON TOBEPXHOCTHOW aKTUBHOCTBIO U OTPHUIIATEILHOU afcoponueit
OTPHUIIATEIILHON MOBEPXHOCTHOW aKTUBHOCTBIO U MOJIOKUTEIBLHOM aicopOrmei
MOJIOKUTEITHFHON TOBEPXHOCTHOM aKTHBHOCTBIO U TIOJIOKUTENBHOMN a/icopOIueit
OTPHUIIATEITLHOMN MOBEPXHOCTHOM aKTUBHOCTBIO U OTPUIIATEIILHOMN afcopOIueit

Vpasuenue [HIUIIKOBCKOTO BBIPaKaeTcst
o =09 —a-In(l - bec)
6 =0cp + a-In(l + bc)
o= o9 —a-In(d + bc)
6= op *+ a-In(l — bc)

CornacHo npasuiy Jrokio-Tpay0e, MOBEpXHOCTHASE AaKTUBHOCTh C YBEJIMYEHUEM JUIMHBI
yrIeBOAOPOAHOro paaukana Ha oqHny CHp- rpynmy

yBeanuuBaercs B 3,2 pasza

yMeHblIlaercs B 3,2 pasa

HE U3MEHSETCs

U3MEHSETCS HE 3aKOHOMEPHO

HO OTHOIICHUIO K BOAC HE SABJISICTCSA HOBerHOCTHO-aKTI/IBHBIM BCIICCTBOM
MacJIssHast KUCI0Ta

rekcanoJi-1

6-aMuHOIreKCaHOBast KUCI0Ta

oJieaT HATPHS

KKM —-st10

MaKcUMajibHasi KOHLEHTpalus kojutouHoro [TAB, npu koTopoi 00pa3yroTcst MUIIEIUIBI

MUHUMAaJbHAasi KOHLIEHTpalus Koutonanoro [1AB, npu koTopoii 06pa3yroTcsi MUIIEIUTBI

MUHHUMAaJIbHAsT KOHIIEHTpalus KosutonaHoro [TAB, mpu KOTOpo# KoaryJIupyrOT MUTIEILTBI
MUHUMAaJbHAasI KOHLIEHTpalus Koonanoro [1AB, npu koTopoii HacTymaeT craduiu3arus 11opoOHOTO
30515

K noBepXHOCTHO-MHAKTUBHBIM BELIECTBAM OTHOCHUTCS
oJieaT HaTpHs

KapOOHaT HaTpus

YKCYCHasl KHCIIOTa

STUJIOBBIA CIIUPT

B cucreme «monsipHbiit aacOpOEHT — HeNoIApHBIN pacTBoputensb — [IAB» monekyinbl ancopbara
oOpallleHbl MOJIAPHOI YacThIO K MOBEPXHOCTH aJIcOpOEHTa

oOpallleHbl HEMOJIIPHON YacThIO K ITOBEPXHOCTH aJICOPOEHTa

OpPHEHTUPOBAHBI IPOU3BOJIBHO HA IOBEPXHOCTH aJIcOpOeHTa

oOpallleHbl MOJIIPHOHN YacThIO K pACTBOPUTEIIIO

N3otepma agcopOuuu JIeHrMiopa XapakTepu3yeTcsi ypaBHEHUEM

A=A, Kc/ 1+ K-ec
A = K-c

A:B'Clln

A

=(c—-c)'V/m



N3otepma agcopOunu OpelHinxa XapakTepu3yeTcsi ypaBHEHUEM
A=A, Kc/ 1+Kc

A = K-c
A=B'Clln
A=(—-c)-V/m

Omnear HaTpus U3 BOAHOTO pacTBOpa OYIET Jydlle aicopOMpOBaTHCS
Ha aKTUBUPOBAHHOM YTJIE

Ha CHJIMKaresie

OJIMHAKOBO HA yIJI€ U HA CHJIMKAresie

azcopOIus HE MPOUCXOIUT

®dyHnnameHTanabHOe ypaBHeHUe ['100ca ycTaHABIMBACT CBA3b MEXKY
IIOJIHOY ITOBEPXHOCTHOM 3HEPrUeH U TEMIIEPATypPOU

TEIUIOTON 00pa30BaHUsl HOBEPXHOCTU U BEITMUMHOMN acopOLuu
BE/IMUYMHOM afaCcopbLMM U NOBEPXHOCTHLIM HAaTAXKEHUEM
MOBEPXHOCTHbIM HaTAXEHWeM U KOHUeHTpaumel agcopbaTa B pactsope

YkcycHast KHCJIOTa U3 BOJHOTO pacTBopa OyaeT aydiie aacopoupoBaTbes
Ha CHJIMKaresie

OJIMHAKOBO Ha YTJIE U Ha CUJIMKareyie

azcopOIus HE MPOUCXOIUT

Ha aKTUBUPOBAHHOM YTJIE

N3otepma agcopOimm — 3T0 3aBUCUMOCTh

BEJIMYMHBI aJICOPOIIUU OT TEMIIEPATypPhl IPH MOCTOSIHHOM JIaBJICHUU

BCIIMYNHBI aI[COp6III/II/I OT KOHIOCHTpAIlKMX BCUICCTBA B PACTBOPEC WJIN JaBJICHHA ra3a nIpu IOCTOSIHHOM
TeMIeparype

KOHIEHTPALMU BEIIECTBA B PaCTBOPE OT TEMIIEPATypbl IPU MOCTOSHHOW BETMUYMHE aAcopOLun
JaBJICHUA Ta3a OT TeMIepaTyphl MIPH MOCTOSHHON BENUYNHE aICOPOIIHH

[IpaBuno ypaBHUBaHUs NOISIpHOCTH Pebunaepa hopmynupyercs

BemectBo C MOXET ajicopOupoBaThCs Ha MOBEPXHOCTH pasnena ¢a3 A u B B Tom ciydae, ecnu
Hannuue BemecTBa C B MOBEPXHOCTHOM CJIO€ MPUBOJIUT K CHIKEHUIO TONSIPHOCTEH 3THX (a3
MOJISIPHBIE aJICOPOEHTHI JTyUIIle aJCOPOUPYIOT MOISIPHBIC a7IcCOPOAThI, a HEMOJISIPHBIE aJCOPOCHTHI —
HEMOJISPHBIE aIcOpOaThI

BemectBo C MOXET ajicopOupoBaThCs Ha MOBEPXHOCTH pasnena ¢da3 A u B B Tom ciydae, ecnu
Hannuue BemecTBa C B OBEPXHOCTHOM CJI0€ IPUBOJIUT K YBEIHMUEHHUIO MONAPHOCTEH ITHX (a3
BemectBo C MOXeT ajicopOupoBaThCs Ha MMOBEPXHOCTHU pasnena ¢da3 A u B B Tom ciydae, ecnu
Hanuuue BemecTBa C B MOBEPXHOCTHOM CJIO€ IPUBOJIUT K YPAaBHUBAHHUIO TMOJSIPHOCTEH ATHX (a3

AncopOrust U3 paCTBOPOB HE MIPUMEHSIETCS

JUIST OYMCTKU KUIKOCTEN

JUTSL KOHIIEHTPUPOBAHHMSI BEIIECTB M3 pa30aBIEHHBIX PACTBOPOB
JUTSI TIONTYYeHUsI THO(DUITBHBIX THAPO30JIeH

JUISL pa3/ieJICHHs BEILECTB

Koncranra aI[COp6I_II/IOHH01"O paBHOBECHUSA B YPAaBHCHUU HeHeropa XapaKTCpUu3yeT

SHEPTHIO B3aMMOJICUCTBHS ajicopbara co cpemoit
€MKOCTbh aJICOPOIIMIOHHOTO MOHOCIIOS
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SHEPTHUI0 B3aUMOJEHCTBHS aacopdara ¢ ancopOeHTOM
SHEPTHUIO B3aMMOJICHCTBHSI aICOPOCHTA CO Cpeioit

JInoTponHsele paabl — 3TO

Psi/ibl HOHOB, COCTABJICHHBIE B ITOPSAAKE BO3PACTaHUS UX CIIOCOOHOCTH CBS3bIBATH CPEAY
PS/IbI HOHOB, COCTABIICHHBIE B MOPSAKE YMEHBIICHUS UX CIOCOOHOCTH CBS3BIBATH CPEILy
PsABI HOHOB, COCTaBJICHHBIE B IIOPSIIKE BO3PACTaHUSA UX 3apSAI0B

PS/IbI HOHOB, COCTABIICHHBIE B MOPSAKE YMEHBIICHHUS UX CIOCOOHOCTH K aIcCOPOIIUHI

Ipu yBemmuennn Temmepatypsi ¢ 20°C 10 40°C mOBEpXHOCTHOE HATSKEHHE FeKCaHa CHU3HIOCH ¢ 17,41
MI[)K/M2 1o 15,24 MI[)K/MZ. Tennora 06pa3oBaHus TOBEPXHOCTH TeKCaHa TIPH 20°C B MI[;K/M2 paBHa
26,85

28,24

31,79

34,18

[ToBEpXHOCTHOE HATSKEHNE AaHWIMHA IIPU 37°C cocrasmsier 39,99 MI[)K/MZ. TemnepaTypHblil
ko3¢ durmeHT moBepxHocTHoro HaTsbkenus do/dT =— 0,1234 m/Lx/m? K. Tlonxast MMOBEPXHOCTHAS
sHeprust anumHa mpu 37°C B MJlx/M° paBHa

65,84

78,24

85,47

59,36

[Tpu u3yyeHnn agcopOUMK YKCYCHON KUCIOTHI HA aKTUBUPOBAHHOM YTJIE TIOTYUYEHBI CIIEIYIOIINE
JaHHBIC: KOHIICHTpAIHs afcopdara no aacopoumu pasHa 0,1142 mons/n, a mocne axcopoiuu — 0,0634
MOJIB/J, 00BEM PacTBOpa, U3 KOTOPOTO MPOBOJAAT aacopOiuto, cocrapisier 200 M, a Macca ajicopOeHTa
paBHa 3,0 r. Bennunna agcopOumu A B MOJIB/T paBHa

0,0028

0,0034

0,0044

0,0056

2 mi pactBopa [TAB (xukoro Mpuia) cMemmamy ¢ 8 Ml BOJbI U TOJTYYHIIH ITEHY 00beMOM 95 Mul.
KparHocTs niensl paBHa

9,5

7,5

8,5

10,5

[Ipu yBenuueHUN KOHIEHTPAIMN U30MaCIsIHOW KUCIOThI B pacTBope ¢ 0,125 mounb/n 10 0,250 Momb/n
MMOBEPXHOCTHOE HATSKEHUE CHU3MIIOCH ¢ 55,1 MI[)K/M2 1o 47,9 MI[)K/MZ. IToBepXHOCTHast aKTUBHOCTD
ITAB B mJIx-M/MOJb paBHA

0,0524

0,0776

0,0675

0,0576

K kakomy anektpony OyayT nepemernarbest yacTuilbl 0eka npu annekrpodopese B 0,001 M pactBope
THJIPOKCUA HATpHsl, eciid pH M3031eKTpuuecKoil Touku paseH 4,6
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K KaToy
K aHOJTy

BHAuaJjIe K KaTojy, a 3aTeM K aHOIY
HE NepeMeIIaeTcst

benok ans0ymun ¢ pH nzoanexkrpuyeckoit Touku, paBuoii 4,8, npu pH = 4,8 nBmxkercs npu
anekTpodopese

K KaToay

K aHOTY

0CTaeTCs HETOABUKHBIM

JeHaTypUpYyeTCs

IIpouecc 3acTyqHEBAaHUS YCKOPSIETCS IIPU
pH < pH u3031exTpu4eckoil TOUKku

pH > pH u3osnexktpudeckoit TOUKH

pH = pH u3oanexrpudeckoil TOUku
BenuurHa pH He Bauser

N3030€eKTprdecKoe coCTosTHIE Oelka — 3TO

COCTOSIHME OEIKOBOW MOJIEKYIIbI, TP KOTOPOM €€ MOJIOKUTENIbHbBIE U OTPULIATENIbHBIE 3aps/Ibl B3aUMHO
CKOMIIEHCHUPOBaHbI

COCTOSIHME OEIKOBOW MOJIEKYIIbI, IPU KOTOPOM €€ MOJIOKUTENIbHbIE U OTPULIATENIbHBIE 3aps/ibl HE
CKOMIIEHCHUPOBaHbI

COCTOSIHUE OEJIKOBOM MOJICKYJIBL, TIPY KOTOPOM YHCIIO KapOOKCHIIBHBIX TPYIII PABHO YUCITy aMUHHBIX

rpyIm
COCTOsIHUE OEJIKOBOM MOJIEKYJIBL, IIPU KOTOPOM LIEIHAs MOJIEKYJIa Oesika OyJeT CTPEMUThCS Pa3BEPHYThCS

HaOyxaHnue, KOTOpoe 3aKaHUMBaeTCs PACTBOPEHUEM IOJIMMEpPA, Ha3bIBACTCS
CHUHEPE3HCOM

TUKCOTPOIUEN

OTrpaHUYEHHBIM

HEOTPaHUYEHHBIM

Ha nporuiecc HabyxaHusi OJIMAIEKTPOIUTA HE BIUSET
TeMmIeparypa

pH cpenbl

MPUCYTCTBHUE 3JIEKTPOIUTOB

Macca UCXOJIHOTO MoJIrMepa

Ha6yxaHHe, KOTOPOC 3aKaHINBACTCA O6pa3OBaHI/IeM CTy,Z[HeI\/’I Ha3bIBACTCsA
HCOTpaHNYCHHBIM

OrpaHUYCHHBIM

TUKCOTPOITHBIM

CHHCPEC3HCHBIM

Ecnu B Monekyrne Genka Ooubiiie KapOOKCHIBHBIX TPYIII, YeM aMHHHBIX, TO pH M30311eKTpruecKoit TOUKH
IaHHOTO OenKa HaXOqUTCS

B KUCIIOHN cpefe

B ILIEJIOYHOM cpefe

B HEUTpaIbHOU cpene
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HNOT He 3aBUCHT OT KOJIWUECTBA Kap6OKCI/IJ'IBHI>IX W aMHUHHBIX I'PYIIII B MOJICKYJIC Oenka

Bs3KOCTE XUIKOCTEH — 3TO

HaIpsHKEHUE CABUTA, MPUBOJSIIEE K TCUCHUIO KUIKOCTEH

KO2(DPUITMEHT TPOIOPIIMOHAILHOCTH B YPaBHEHUHM DUHINTEHHA TSI )KUIKOCTEH
nedopMarus KuIKOCTEH

K03 (HULIMEHT MPONOPIUOHAIBHOCTH B ypaBHEHUH HbrOTOHA AJ1s1 TeUeHUs )KUIKOCTEM

VpaBuenue [lya3eiisns mo3BoiasieT BHIYUCIUTD
paanyc 4yacTHI] 30515

CKOPOCTbH JIBUYKEHUS YaCTHIL 307151
AIEKTPUUECKUNA MOTEHIMA Ha YACTUIAX 30JIs1
BA3KOCTb 30151

VYpaBHeHue DHIITEHA yCTaHABIMBAET

JTUHEHHYIO 3aBUCHMOCTD BSI3KOCTH KHUJIKOW JUCIIEPCHOM CUCTEMBI OT KOHIICHTPAIIUU JUCTICPCHON (ha3bl
HEJIMHEHHYIO 3aBUCUMOCTb BA3KOCTH >KMJIKOM TUCIIEPCHOM CUCTEMBI OT KOHLUEHTPAIMU IUCIIEPCHON
¢assr

JIMHEWHYIO 3aBUCUMOCTh BA3KOCTHU KHUAKON IUCIIEPCHON CUCTEMBI OT TEMIIEPATYPHI

3aBUCUMOCTD BSI3KOCTH KUJKOW TUCIIEPCHON CUCTEMBI OT KOHIIEHTPALIUH 3JICKTPOJIATA

B ypaBnenuu Ilyaseitsis 00beMHasi CKOPOCTb TEUEHUS KUKOCTH
YBEJIIMUUBAETCS C YBEIIMUEHUEM BA3KOCTH

YBEJIMYMBACTCS C YBEIMYECHUEM panyca U JUIMHBI Kallnusipa

YMEHBILIAETCS C YBEIMYEHUEM PaJuyca U JJIUHBI KallWuisIpa

YBEJIMYUBACTCS C YBEIMYECHUEM PAJINYCa U YMEHBIICHUEM JUIMHBI KaITAIUISAPA

Bs3kocTh skuaKOCTEH U3MEPSIIOT C HOMOILBIO
KaJlopuMeTpa

BHUCKO3MMETpA

cTaJarMoMeTpa

apeomeTpa

Peonorus nzyuaer

nepopMaIuIo TBEPAbIX TN U TEUEHUE )KUJIKOCTEH
JJIIEKTPOKUHETUYECKUE SBIICHUS

YCTOMYMBOCTD JUCIIEPCHBIX CUCTEM
MmulieiooopasoBanue B pactsopax [T1AB

BsskocTs xxuakocteit namepsiercs B cucreMe CI'C B
IMa-c

I1

Ila

H-c

K ontuuecknM cBoiicTBaM KOJUIOMIHBIX CUCTEM OTHOCST
CEINMEHTAIIIIO
OITaJIECIICHIINIO

muddyzuro
OCMOTHYECKOE JaBICHUE
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PacceuBanue cBeTa B KOJUIOUIHBIX CHCTEMaX M HAOIIOMAOIIEECs IPH STOM U3MEHEHUE OKPACKU
KOJIJIOM/1a Ha3bIBAETCS

CEeIMMEHTalUEN

baynauzamnueit

onajecueHIUen

dnyopecieHuuein

Teopurio cBeTopaccestHus co3aai
Tungans

®dapanen

Paneit

Peticc

B 305151X HHTEHCHBHOCTb PACCESHHOIO CBETA

IIPSIMO IIPOINOPLUOHANIbHA JJIMHE BOJIHBI AJAIOIIET0 CBETOBOTO IOTOKA

IPSIMO MPOIOPIUOHAIBHA YACTUYHON KOHLIEHTpaLuu

HE 3aBUCHUT OT IIOKa3aTeseil MpeoMIIeHNs JUCIIEPCHOM (a3bl U AUCTIEPCUOHHOM cpeibl
00paTHO MPONOPILUOHAIbHA KBaIpaTy 00beMa YacTHIIbI

Oddexr Tunpans 3akmodaercs B

JBUKCHUH YACTHUII 3011 B JICKTPUICCKOM TI0JIC
KOATYJISIIIUH YacTHUIL 307151

CEIMMEHTAIINN YaCTHII 30JI51

paccesiHuU CBeTa YaCTHIIAMH 30715

VYpaBHeHnue Panes yctaHaBIMBAET CBSI3b MEXKIY

MHTEHCUBHOCTBIO PACCESHHOI'O CBETA M YACTUYHOM KOHLIEHTPALIMEH 30151, BA3KOCTBIO CPENIbl U
TEMIIEpaTypou

MHTEHCUBHOCTBIO PACCESTHHOTO CBETA M YACTUYHOM KOHILIEHTpALMEH 301, 00bEMOM YaCTUILIbI U AJTUHON
CBETOBOW BOJIHBI

MHTEHCUBHOCTBIO PACCESIHHOTO CBETA M JUIMHON CBETOBOM BOJIHBI, BI3KOCTBIO U IOKA3aTEIEM
MIPEIOMJICHUS CPEIbI

MHTEHCUBHOCTBIO PACCESIHHOTO CBETA M PaJAMYCOM U IIOKA3aTeJIeEM MPEIOMIIEHHS YaCTULIBI IUCIIEPCHON
(a3bl ¥ TeMIieparypoit

CpenHuil KBaJIpaTUYHbBIN CIIBUT SIBIISIETCSI

KOJIMYECTBEHHON XapaKTEPUCTUKON YCTOMYMBOCTH KOJUIOMJIHOW CUCTEMBI

KOJINYECTBEHHOU XapaKTEPUCTUKONH OPOYHOBCKOTO JIBHYKCHHS

KOJIMYECTBEHHOM XapaKTEPUCTUKON MEKMOJIEKYIISIPHBIX B3aUMOJIEHUCTBUN B KOJUIOUMJHBIX CHUCTEMAaX
KOJIMYECTBEHHOMN XapaKTEPUCTUKON IEKTPOCTATUUECKUX B3aUMOJICHCTBUI B KOJUTOUHBIX CUCTEMAX

VYron cMauuBaHUS PacCUUTHIBAIOT 110
ypaBHeHUIO [Jronpe

3akoHy FOHra

ypaBHeHUIO Pasnes

3akoHy | eHpn

VYpaBHenue [Jronpe mo3BossieT paccunuTarh
paboTy Kore3uu
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paboTy aare3uu
KpaeBoM yroil
paboTy cMaYMBaHUs

MOJ'IGKYJ'IﬂpHOC IMPUTAKCHUE MCKAY ITOBEPXHOCTAMU ABYX COIIPUKACAIOMINUXCA (1)33 Ha3bIBACTCA

Kore3ueu
CMa4YHBaHHEM
ajare3uei
AncopOruent

HpI/ITfDKeHI/IC aTOMOB, MOJICKYJI, MOHOB BHYTPH OTHGHBHOﬁ (1)331)1 Ha3bIBACTCsA

Kore3ueu

aaresuen

azcopOIuen

MMOBEPXHOCTHBIM HaTsHKCHHEM

BSaHMOﬂeﬁCTBHC KHUIAKOCTHU C JKUAKOCTBIO MJIM TBEPABIM TCJIOM IIPHU HAJIUNYHUH TPEX HCCMCHINBAIOIINXCS

(a3, oyHa U3 KOTOPBIX BO3yX, HA3BIBACTCS
necopOnue

azcopOIuei

aaresuen

CMa4yuBaHHEM

KpaeBoli yros1 MOXHO BEIYUCIIUTH 110 3aKOHY
IOnra

Bant-Todda

Payna

ODuxka

DNEKTPOKMHETUYECKU I MTOTEHITHA — 3TO
IIOTCHIMAJI TCUCHU S

MOTEHIIUAJ OCETaHUS

noTeHIman 1u¢y3Horo cios
MOTEHIIUAJ Ha MJIOCKOCTH CKOJBKEHUS

HoHbl, nepBbIMU a1cOPOMPYIOLIUECs Ha IOBEPXHOCTH TBEpIoi (azbl npu oOpazoBanuu /19C,

Ha3bIBAIOTCS

noHaMu U y3HOTO CI0s
MIPOTHBOMOHAMHU

MOHaMHU aJICOPOLIMOHHOTO CII0s
MOTEHIHAJIONIPEIEIISTIOIMHA HOHAMHU

JI3eTa-moTeHITMAT HE 3aBUCUT OT
TEeMIIEPATypPhI

TUDJIEKTPUIECKON MPOHUIIAEMOCTH CPEJIbI
BBE/ICHUS 3JIEKTPOIUTOB

paanyca 4acTHUIl KOJUTOUTHON CUCTEMBI

JIBOITHO# SIIEKTPUUYECKHIA CITOM 00pa3yeTcs B pe3yJibTare
BO3JIEUCTBUS AIIEKTPUUECKOTO MOJIS HA AUCTIEPCHBIE CUCTEMBI
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IpoIecca MOBEPXHOCTHON MOHHU3ALUH WM H30UpaTeIbHOM a1copOIIiy HOHOB
1 dy3un HOHOB
Ipolecca KOarymsuy Py BBEICHUHU 3JIEKTPOIUTOB

K SJICKTPOKHMHETHYCCKUM CBOMCTBaM JUCIICPCHBIX CUCTEM OTHOCAT
OonnajJIeCuCHI IO

1 ysuro

IIOTCHIINAJI TCUCHUA

SJICKTpOaAUaIn3

JIBOIHO¥ JIEKTPUUYECKHIA CIION HE 00pa3yeTcs B pe3ysibTare
mporiecca nepexoia 3apsHKeHHBIX YaCcTHUIl U3 OIHOM (hasbl B JPYTYIO
nporecca U30upaTesbHOM aIcOPOIIMN HOHOB HA MMOBEPXHOCTH YaCTHUIL
nporecca 1upy3ur HOHOB K TOBEPXHOCTH YACTHIL

mporecca acopOIi HEAUCCOLUUPOBAHHBIX MOJIIPHBIX MOJIEKYI

K QJICKTPOKUHCTHUICCKUM CBOMCTBaM JUCIICPCHBIX CUCTEM HE OTHOCAT
SJICKTPOOCMOC

noTeHOuaja CCAMMCHTal N

NOTCHIHAJlI TCUCHU

QJICKTpOauaIN3

[IpaBuno Kéna ucnons3yercs ais

omnpeaeneHus Toamunel 19C

pacuera 3JIeKTPOKHHETUYECKOTO MOTEeHIMaa

oTpesieNieHUs 3HaKa 3apsia MOBEPXHOCTEH conpukacaromuxcs ga3 npu odbpasoBanuu J[IC pacuera
noteHnuana quddy3Horo cios

YacTuisl MMHBI TP KOHTAKTE C BOAOW 3apsKEHBI
IIOJIOKUTEBHO 1O NpaBmity Kéna

OTpHLATENBHO 1O NpaBuiny Kéna
JJIEKTPOHEUTPAIILHBI

ITOJIOKUTENBHO 110 Teopuu LlltepHa

Dnektpodope3 — ITO

nepeMenieHre Cpeibl B DIEKTPUIECKOM T0JIe OTHOCUTEIHHO HEMOIBIKHOM AUCTIEPCHOM (ha3bl
MepeMenIeHUe TUCTIEPCHOM (a3bl B AJICKTPHUUECKOM I10JIE OTHOCUTEIIBHO HETTOABMYKHON JTUCTIEPCHOHHON
Cpensl

MePEeMEIICHUE B YJICKTPHUECKOM I10JI€ TUCTICPCHOM (a3bl U JUCIIEPCUOHHOMN Cpeibl OJTHOBPEMEHHO
BO3HHUKHOBEHHE PA3HOCTHU MOTEHIIUAIOB TIPU OCAKICHUH YaCTHII TUCTIEPCHOM (a3bl

DIEKTPOOCMOC — ATO

MepeMENICHUE CPE/IbI B JICKTPHUECKOM I10JI€ OTHOCUTEIHHO HETIOABMIKHON THUCTIEPCHOM (a3l
nepeMenieHne TUCIEPCHOM (a3bl B AJEKTPUUECKOM T0JI€ OTHOCUTENBHO HETIOABUKHON JUCTIEPCUOHHOMN
Cpelsl

MepeMenIeHre B SJICKTPUUECKOM I0JIe TUCTIEPCHOM (a3bl U AUCTIEPCUOHHOMN CPeIbl OJJHOBPEMEHHO
BO3HMKHOBEHHE PA3HOCTH MOTSHIIMAIOB MPU TEYCHHUH JKUIKOCTH YEPe3 TTOPHUCTOE TEIIO

Kaxk 3apspkena yactuna 30514 cyiabduaa cepedpa, NoIy4eHHOTO IPHU B3aUMOJICHCTBUY CYyIb(Guaa HATPUS C
HUTpATOM cepeOpa, 1 HaxOIasics MpH U30BITKE pacTBOpa Cyab(puaa HaTpus?
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OTpULATECIIbHO, T.K. IOTCHIUAJIONPEACTIAIOIIMMU HOHAMU SABJIAIOTCA MOHBI NO37
MOJIOKHUTCIIBHO, T.K. IOTCHOUAJIONPCACTIAIOIMUMA HOHAMU ABJIAKOTCSA HOHBI Ag
OTpHULATECIIbHO, T.K. IOTCHIUAJIOIIPCACIIIOINNMHA HOHAMHU SABJIAIOTCSA HOHBL 827
MOJIOKUTCIIBHO, T.K. IOTCHOUAJIONPCACTIAIOIUMA HOHAMU ABJIAKOTCSA HOHBI Na

Koarynupyromum neiictBruem 001a1aeT HOH JIEKTPOIUTA

3apsi] KOTOPOro MPOTUBOIIOJIOKEH 3apsiy KOJJIOUTHOM YaCTHIIbI
OJTHOTO M TOT'O K€ 3HAKa C 3apsI0M KOJJIOMTHOM YaCTHUIIbI
paanyc KOToporo 0oJblie

paanyc KOTOPOro MEHbIIIE

3oab ruapoKcHaa Meau noayyeH npu godasnennu 0,005 M pactBopa HuTpaTa Meau K u30biTky 0,01 M
pactBopa ruapokcua Hatpus. Kakoil u3 3J1eKTpoinuToB NpH KOAryJsuu 3Toro 30 OyaeT 00iaaarh
HaMOOJIBIIIMM TTOPOTOM KOATYJISIIIAN?

Nay [Fe(CN)s]

FEC|3

Ca(NOs),

NaBr

Koarynupyroniee aeiicTBrEe HOHA-KOATYJISTHTA TEM OOJIbIIIE, YeM
MEHBIIIE ero 3apsi

OO0JIBIIIe eTo 3apsij

0oJIbIIIe ero paguyc

MEHBIIIE €ro PaJnycC

Koarynupyromiee neiicTBue 3J1€KTPOIUTOB OMPEAEIAETCS MPABUIIOM
[Tanera — ®asHCca

Tyneue — I'apau

Pebunnepa

Hroxno — Tpay6e

K BemiecTBam, ciocOOHBIM BBI3BaTh KOATYJISAIUIO JIMOPOOHBIX CUCTEM, OTHOCST
HOBCpXHOCTHO'aKTI/IBHBIC BCIICCTBA

BbICOKOMO/IEKYIAPHbIE COeAMHEHUA

3N1EKTPONUTbI

HE3NEeKTPONUTI

HaumeHnbmM nmoporom Koarynsiuu Ui 30515 HOAKIa cepedpa ¢ MOT0KUTENBHO 3apsSKEeHHBIMU
YaCTUIIAMU 00JIaJIaeT dIIEKTPOIIUAT

HUTpAT KaJTusi

cynbdat Kamus

XJIOPU/J] ATFOMHHHUS

dbocdat HaTpus

UYewm 3aBepiiaercs mpoiecc ObICTPOil Koaryasuuu?

BBINAJICHUEM 0CaJIKa U3 YaCTHUI] TUCTIEPCHOM (a3bl

cTaOuian3anueil KoJIOuIHON CUCTEMbI

oOpareHuem ¢as

o0pa3oBaHHEM JIBOITHOTO JIEKTPUYECKOTO CI0S Ha YaCTULAX TUCIEPCHO (a3bl



J1J1g TOBBILIEHUS] YCTOWYUBOCTH 307151 TUAPOKCUIA JKeje3a K Koarysuuu J00aBIsitoT
pacTBOp CHJIBHOTO 3JIEKTPOJIUTA

pacTBoOp ci1aboro AMEKTPOIUTA

pacTBOp BBICOKOMOJIEKYJISIPHOTO COEAMHEHHUS

STHJIOBBIN CIIUPT

OO6pa3zer CHHTETHYECKOTO Kaydyka Maccoit 12,35 T Beiaeprkainu B TedeHue 24 4acoB B TOJYOJIE TIPH 25°C.
[Tocne BhIIEPKKK B pacTBOpHUTEIIE €ro Macca crajia paBHoit 33,76 r. Crenenn HaOyxaHus Kaydyyka B %
paBHa

162,5

173,4

2171

273,4

Bpems ncreueHus 3o0.a ruapokecnaa Kenesa (lll) ns kannnnapHoro BUCKosumeTpa npu 22°C cocrasnser
28,1 ¢, a Boabl — 27,2 c. [INOTHOCTb }KUAKOCTEN NPUHATbL paBHbiMK 1,0 r/mn. BaskocTb Boabl 1,005 cll.
BaskocTb 3045 npu 22°C 8 ¢l paBHa

1,038

1,042

1,032

1,047

Jiis Havana ObICTpoit Koarysiuu 15 mut 301 ruapokcua xenesa (1) tpedyercs 2,0 mr - 0,001 M
pactBopa rekcarmanodeppara (I11) kanmus. [Topor koaryasiuu 3TOro 3JIEKTPOIUTa B MOJIb/JI paBeH
0,000052

0,00012

0,00013

0,00052

BbIuuciuTh panyc B CM caMOi MaJICHbKOM YaCTHIIbI CYCIICH3UH OKCHUJIa AIFOMUHUS B BOJIC, €CITU BHICOTA
CJIOSl CYCIICH3HMH HaJ| YallleyKol paBHA 8,5 cM, MAaKCHMAaJIbHOE BPEMS TIPOXOKICHHUS ITOTO PACCTOSHUS
YaCTHUI[AMHU J0 YCTAHOBJICHUS TIOCTOSIHHOW MacChl 0cajika coctaBisieT 325 ¢, Ba3kocTh cpesl — 0,01 I1,
yCKOpeHHue cBOOOHOTO TageHus — 981 cM/c?, IIOTHOCTS cpensl — 1,00 r/cM, IWIOTHOCTB OKenza
amroMuHus — 3,96 r/em®

3,54-107

4,91-107"

6,37-10~"

2,01-107

BbrancnuTh 31eKTpOKMHETUYECKUH TTOTEHITMaN B MB gacTHIl 30715 TUAPOKCHIAa MarHus IO JaHHBIM
anexTpodopesa: pasHOCTh nmoTeHuanoB 120 B, paccrosiHue MexXay dJIEKTPOIaMH 50 cM, cmelieHue
TPaHMIIBI 307151 K KaToly cocTaBuiio 14,5 MM 3a 25 MuH. Bsi3kocTh ucriepcuoHHOM (BOAHOM) cpeabl TpU
temneparype onbita 298K paBna 8,94 107 Ia-c, oTHOCHTEIBHAs JIUDJIEKTPUYECKAst IPOHULIAEMOCTD
78,2, aneKTpruyecKas MoCTOSTHHAS

8,854-102 d/m

442

67,8

52,0

82,6
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14.
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20.

9. YueGHo-MeTOAHYeCKOE U MH(OPMAIIMOHHOE o0ecriedeHne AUCIUIIHHbI

Jlureparypa
a) OCHOBHasl JINTepaTrypa:

3umon A.J[. ®usnueckas xumus. M: Beicias mikona, 2006.-320 c.

I'opmikos B.1., Ky3nenor 1. A. OcHoBsl puznyeckoit xumuu. — M.: BUHOM. JIaGoparopust
3nanuii, 2006. — 407 c.

Crpombepr A.I'., Cemuenko [[.I1. ®dusnueckas xumus: YueOHUK I By30B. — M.: Bricmias
mxoina, 2009. - 527 c.

Kparkuii cnpaBounuk Qusuko-xumuuecknx BenuwuwH / [log pen. A. A. PaBmens; A. M.
ITonomapegoii. - M.: TUJT "A3z-book™, 2009. - 239 c.

Kynpsmos U. B., KaperaukoB I'. C. COopHUK mpuMepoB U 3anad 1Mo (GU3NUYECKOW XUMHUU:
VYyebHoe nocodue s By30B. - M.: Anbsnc, 2008. - 527 c.

Heénosa O.B. JIaGopaTopHsie paboTsl 10 pu3nueckoi XUMUU. Y4eOHO-METOAUYECKOE TOCOOHE.
— Bmagukaskas: U3garenscreo COI'Y, 2011. — 26 c.

3umoH A./Jl. Komnonanas xumus. M: BJIAJIMO, 2007. - 320 c.

®posos F0.I'. Kypc komtonanoi xumuu. IloBepXHOCTHBIE SIBJIEHUS U JUCIIEPCHBIE CUCTEMBI. M:
Anpsuc, 2009- 464 c.

Boroukuii C.C. Kypc xomnougnoit xumun. — M.: Xumus, 1976. - 512 c.

. 'enbpman M.U., Koanesuu O.B., FOctpator B.I1. Komnonanas xumus. — CI16: M3narenscTBo

«JIauby, 2004. — 336 c.

JIaGoparopHbie paboThl U 3a7auu 1o koyutouaHoi xumuu./ [lox pexn. FO.I'. dponosa u A.C.
I'ponckoro. — M.: Xumus, 1986. — 216 c.

Heénosa O.B. JIabopaTopHbie pabOTHI IO KOJUIOMAHON XUMUHU. YUeOHO-METOUYECKOE TOCOOHeE.
— Bmagukaskas: U3garenscreo COI'Y, 1998. — 41 c.

0) OonoanumenvHana aumepamypa

I'enspman M.U. Ipaktukym no ¢pusmueckort xumun. — CI10.: M3parensctBo «Jlanb», 2004. — 256
C.
[IpakTukym no ¢puznueckoit xumuu. / [lox pea. B.B. bynanosa, H.K. Bopo6seBa. — M.: Xumus,
1986. — 352 c.

[IpakTuueckue padboThl o Qusmdeckoi xumuu: YdyeOHoe nocodue /Ilox pen. K.II. Mumenko,
A.A. PaBaens, A.M. [Tonomapesoii. - CII6: IIpodeccus, 2002. - 384 c.

Ousznyeckas xumus: YueOHuk: B 2 ku. / Ilox pen. K. C. Kpacnoa. - M.: Beiciias mkosna,
2001. - Ku. 1. Crpoenue BemectBa. TepmonumHamuka. - 512 c., KH. 2: Dnekrpoxumus.
XuMuyeckasi KWHETHKa U KaTanus. - 319 c.

XMmensHULKHN P.A. ®u3ndeckas u koaaonaHas xumus. — M.: Beicimas mikoira, 1988. — 400 c.
banesun C.A. Ilpaktukym o gusudeckoi u komongHon xumun. — M.: [Ipocsemenue, 1980. —
278 c.

Opunpuxcoepr [1.A. Kypc komnonanoi xumuu. — CII0.: Xumus, 1995. — 352 c.

Hlykun E. /1., IleprioB A.B., Amenuna E.A. Konnougnast xumust. — M.: Beiciias mxkona, 2007, —
348 c.

8) cospemennvle npogheccuonanvrvle 6a3vl OAHHLIX, UHPOPMAUUOHHBIE CRPABOUHDBIE
cucmembl, 371eKMPOHHbIE 00pa306amesnbHble Pecypchbl

ObecnieueH J0OCTYN K COBPEMEHHBIM IMPO(ECCHOHAIBHBIM 0a3aM JaHHBIX, WH(POPMAIMOHHBIM

CIPaBOYHBIM M MOMCKOBBIM cucTemMaM ((Tpedyercs peructpauus B 6udnuoreke COI'Y):
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OnekrponHas Oubaunoreka nucceprauu u aBropedeparos PI'b (OB/] PI'B) (https://dvs.rsl.ru).
OBC «YuuBepcurerckas oudmuoreka online» (https://biblioclub.ru).

ObC «Hay4Hnas 3nekrponHas oubnuoreka eLibrary.ru» (http://elibrary.ru.)

VuuBepcanpHass 0a3 manaeix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[Tapons: Khetagurov

OBC «KoncynsTant cTygaentay. http://www.studentlibrary.ru

OBC «OpaiiT» - oOpa3oBaTenpHasi cpeAa, BKIIOYAIOIIAs BUPTYAIbHBIM UWTAJIBHBINA 3al
y4eOHUKOB U y4eOHBIX MOCOOHIT OT aBTOPOB U3 BEAYIIMX By30B PocCHH 110 BCeM HAIPaBICHUSIM
u cnenransaocTsM (Www.biblio-online.ru)

Wudopmannonno-mnpaBoBoii moprain «I["apant» (http://www.garant.ru/).

8. Cnpasounas npaBoBas cucrema KoncynbranT [Imroc (http://www.consultant.ru/).

el N =

o

Sk

~

2) PeKomeHOyemble unmepHem - aopeca:

http://www.xumuk.ru

www.chem.msu.net

WWw.hij.ru

http://www.fptl.ru/Chem block.html — pasnu4nbie yueOHO-METOANYESCKHE MATEPHATIBI ITO XMMHH.
http://chemistry-chemists.com/Uchebniki.html - yueOnuku, mpakTukymbl W CHpPAaBOYHUKH IO
XHMHH.

ko E

10. MaTtepuajJbHO-TEXHHYECKOE OCHANIEHNE TUCHUIINHBI

Y4eOHble ayIuTOPUM I NPOBEJACHUS 3AHATHI JEKIMOHHOIO THIIA, CECMHUHAPCKOI0 THIIA,
rpynmnoBbiIx M MHMHAUBHAYAJBHBIX KOHcyﬂbTaHHﬁ, TEKYLIECT0 KOHTPOJA M HpOMe)KyTO‘lHOﬁ
arrecranum, a TakKiKe CaMOCTOSITeJILHOM paﬁoTI)I oﬁyqamnmxca: HpeHOIIaBaTCJII)CKI/Iﬁ CTOJI, CTYII,
CTOJIbI U CTYJIbs JJIA O6y‘{aIOIJ_II/IXC$I, Kaq)ez[pa, KJIaCCHadA OJOCKa.

OOopyaoBanme: MyJIbTUMEIUNHBIN KOMIUIEKC (IPOEKTOp, FKpaH), HOYTOYK, KOJIOHKU C MPOTrpaMMHBIM
O6€CH€‘I€HI/I€M, BbBIXOAOM B CCTb I/IHTepHeT U JOCTYIIOM B JJICKTPOHHYIO HH(bOpMaHHOHHO-
oOpazoBarenbHyto cpexy COI'Y.

IMporpammuoe odecneuenune: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
ACMOHCTPAalUOHHBIC U y‘Ie6H0-HaFJ’I}II[HLIe mocoous (BI/I,Z[eOHpe3eHTaLII/I}I).

Jladoparopuss OOmieil, (pu3nyecKoil W KO/UIOMJAHOW XUMHHM sl TPOBEACHUS] 3aHATHH
CEeMHUHAPCKOT0 THMA, JAa0OPAaTOPHBIX 3aHATHIH, KYPCOBOI0 MNPOEKTUPOBAHMUA (BBINMOJTHEHHSA
KYPCOBBIX padoT), rpyNmoBbIX M MHIMBHAYAJbHBIX KOHCYJbTALHMIH, a TaKKe CaMOCTOSITEIbHOI
padoThI 00yYaOUINXCS:

MPEINoIaBaTeNIbCKUI CTOMN, CTYJ, CTOJBI U CTYJbs JUId O00y4aroumxcs, J1a00opaTOpHbIE CTOJIbI, KiIaccHast
JI0CKa.

O0opynoBanue: MynbTUMEIUIHBIN mpoekTop ¢ dKkpaHoM (MyneTumenuitnsiii npoextop OPTOMA
projector DX32, ¢ moTonouHbIM KpersieHHeM U Hab. kabeneir — 1 mr. KommbroTep a/komm. kiacca
Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3VY+/knaBuar — 11T. ¢ mporpaMMHBIM 00ECTIICYCHUEM,
BBIXOJIOM B CceTb MHTEpHET W IIOCTYIIOM B JJIEKTPOHHYIO WH(POPMAIMOHHO-00pa30BaTEIBHYIO CpPEdy
corvy.

IMporpammuoe odecnieuenne: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cucrema tectupoBanust Sunrav WEB Class (beccpounoe I10); [Iporpammuoe obecnieuenue s
penaktupoBanus xumuueckux ¢opmyn Isis Draw (beccpounoe I10); Koncynprant mmoc; Cucrema
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MOKCKA TEKCTOBBIX 3aUMCTBOBaHUHN «AHTuUIUIaruat BY3»; [Iporpamma nns 9BM «bank BonpocoB s
KoHTpoisl 3HaHwit»; [apant; Cisco Webex; JIeMOHCTpAllMOHHBIE WU Yy4eOHO-HATJSIHBIE TOCOOUS
(BuaeomnpeseHTaIHN ).

JlabopaTopHoe odopyaoBanue: BreiTspkaoi mkad - 1 mr. Monomep U-510 crammapTHeidi — 2 mT.
Komopumerp KOK-2MIT — 1 mr. Kamopumerp KJI-5 — lmrt. Pedpakromerp MPD 454b-2M ¢
nojceerkoid — 1 mr. [Tonsspumerp kpyrosoit CM3 — 1 mr. Kongykromerp MAPK-603/1 — 1 mt. Becbr
nabopatopupie CAS MWI120 — 1 mr. Becwl maboparopusie mnpernusuonnsie ET-300I1 — 1 mmT.
Anammzatop «9kcnepr-001» — 1 mwr. Tepmocrar HUBER — 1 mit. pH-MeTp «Annon-4100» - 1 wr. pH-
MeTp-muiuiBoasT™MeTp pH-150 MU- 1 mr. Becbst AND HL- 1 mt. Becst WT-250- 1 mT. MaraurtHas
memanka [13-6110- 1. bans Boasnas - 1 mr. Mukpockon «Mup 2» - 1 mt. pH-metp pH-340 — 1 mir.
Hentpudyra OITH-3 - 1 mT. HeobxoaumsbIii HA00p XUMHUYECKON TTOCY/IbI U PEAKTHBOB.

KomnboTepHblii Kjaace s NPOBeleHHs] TeKYIIero KOHTPOJS M NPOMEKYTOUYHOM
aTTecTalfi, a TAK/Ke CAMOCTOSATEJbHOI padoThl 00yYaloIMXCs:
MpernoaaBaTeNbCKU CTOJ, CTYJI, CTOJIBI U CTYJIbS AJs o0y4aronmxcs, kadeapa, KiaccHasi 10CKa.
Oo0opynoBanmne: KommbroTepbl Uil KOMIBIOTEPHOTO Kjlacca B KOMIUIEKTE - C IPOrpaMMHBIM
o0OecrieueHrneM, BBIXOAOM B ceTb IHTepHET W [OCTymOM B DJIEKTPOHHYI HH(DOpPMAIMOHHO-
obpazoBarensuyro cpeny COI'Y; ucrounuku Oecniepe0oiHOTO MUTaHus, [ppon, KOMMyTaTOp IS Kiacca
D-Link DGS-10240, unrepaxrusras gocka 78 (1702070/15112/11344/2+ npoexrop Beno MX503.
IMporpammuoe o6ecnieuenne: 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 oGecrieueHue st
penaktupoBanus xumuueckux ¢opmyn Isis Draw (beccpounoe I10); Koncynprant mmtoc; Cucrema
[IOMCKa TEKCTOBBIX 3auMCTBOBaHUI «AHTuiuiaruat BY3»; IIporpamma s 9BM «bank BompocoB Juist
KOHTposs 3HaHwit»; [apant; Cisco Webex; J1eMOHCTpalMOHHBIE U Yy4eOHO-HATMsAHBIE MOCOOUS
(Bumeomnpe3eHTaIus).

BI/IGJII/IOTEKa, B TOM 4YHCJIe YNTAJIBbHBIA 32J1: CTOJIEI U CTYJIbA IUIA o6y11afonmxc;1, KOMIIBIOTCPBI
B KOMILICKTE C NpOrpaMMHBIM O6CCH€‘I€HI/IGM, BbBIXOJ0OM B CCThb I/IHTepHeT " JOCTYIIOM B 3JICKTPOHHYIO
nH(pOopMalMOHHO-00pa3oBarenbHyto cpeny COI'Y.
IMporpammuoe odecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
KoncynbranT moc; [apant; Cisco Webex.
9bC «Yuuepcuterckas o6ubimmoreka ONLINE» https://biblioclub.ru
OBC «KoncynbTaHT cTyleHTay  hitp://www.studentlibrary.ru
3BbC «OpaiiT» www.biblio-online.ru

11. JInct 0OHOBJIEHUSI/aKTya U3 aLlUH

1. IlporpaMma akTyaJIn3upoBaHa.

BHeceHHble M3MEHEHHS pPACCMOTPEHBI M YTBEPXKACHBI Ha 3acedaHuu kadeapsl oOIel u
HEOpPraHWYECKO XUMuu oT «28» uroHs 2018 ., mpoTokon Ne 14/17-18;

0/100peHBI Ha 3aceaHuu coBeTa (aKyabTeTa XUMHH, OMOJIOTHA U OMOTEXHOJOTUH OT «29» WIOHS
2018 r., mpoTtokon Ne 11.

2. IlporpaMMa axkTyaJn3upOBaHa.

BHeceHHble H3MEHEHHS PAcCMOTPEHbl W YTBEp)KIEHbl Ha 3acefaHuu Kadeapbl oOmell u
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HeOpraHuyeckor Xumuu ot «28» urons 2019 r., mporokon Ne 15/18-19;
0100peHBI Ha 3aceJaHNH CoBeTa (DaKyIbTeTa XUMHUH, OUOJIOTHH ¥ OMOTEXHOJIOTUH OT «01) Hros
2019 r., nporokos Ne 12.

3. [IporpaMma akTyaJM3upoBaHa.

BHeceHHbIC H3MCHEHHS PAcCMOTPCHBI W YTBEPXKICHBI Ha 3acenaHud Kadeapsl oOmmied wu
Heoprannueckoi xumuu ot «15» uronst 2020 r., mporokon Nel6/19-20;

0/100peHbI Ha 3ace/laHuM coBeTa (paKkyiIbTeTa XMMUU, OMOJIOTUH U OMOTEXHOJIOTUU OT «17» HIoJIs
2020 r., mpotokon Ne 11/19-20.
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