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1. IEJIM OCBOEHUSA TUCHHUILINHBI

Llenbto OCBOEHHUS TUCHMILIMHEE] TOBEPXHOCTHBIE ABJICHUS M JUCIEPCHBIE CUCTEMBI SBJISETCS:
yriyOnenue 3HaHui B 00/1aCTH CHeNupUIECKUX CBOHCTB UCIIEPCHBIX CHCTEM, KOTOPBIE BXOJIAT,
KaK COCTaBHas 4acTb BO MHOTHE TEXHOJOIMYECKHE MPOLECCHI M IIMPOKO HCIONB3YIOTCS TIPH
TIOY4EHAN PA3IMYHBIX MaTepHasIOB, OCHOBHBIE CBOMCTBA KOTOPBIX 3aBHUCAT OT JMCIIEPCHOCTH,
IPAPOJIBI IOBEPXHOCTH U CBSI3AHBI C 3aKOHOMEPHOCTSIMHU CTPYKTYPOOOPa30OBAHHUS.

3ajaun: W3ydeHHe SBICHWH NPUCYIIHX IHCIEPCHBIM CHCTEMAM, HCCIeIOBAHHE (DH3HKO-
XUMHYECKHX CBOHCTB H 3aKOHOMEPHOCTEH U WX H3MEHEHHUH B KOJUIOMIHBIX PAaCTBOPAX.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO
JMcIHIIIMHEA TOBEPXHOCTHBIE SBJICHUS U JHCIIEPCHBIE CHCTEMBI M3y4aeTcs B 06S3aTeTbHOM
4acTU y4eOHOTO IUIaHa.
IIpepexBU3UTEl AMCUMIUIMHEL: HEOPraHMYeCKas XHMHs, OpraHHYecKas XUMHS, ¢bu3nka,
MaTeMaTtuka, QU3nIecKas XUMHsL.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHHUS IO JUCIHUILIUHE
IInanmpyembie pesynbTaTsl 06ydeHHS MO MCHHILIMHE, COOTHECEHHBIE C INTAHHPYEMBIMHU
pesynbratamu ocBoenust OITOIT

Kon [Inanupyemble pe3yabTaTsl 00yIEeHHS TI0 Hanmenopauue
hopmupyeMBbIxX JUCLMIUINHE, B COOTBETCTBHU C HHINKATOPOM OLICHOYHOT'O CpPe/ICTRA
KOMIIETEHIIH JOCTHIKEHUSI KOMIIETEHIIHH )

Wuaukarop Pesynbratel 00yuenns
JOCTHIKEHHUS 10 TUCIUIUIHHE
KOMITETEHI[HH
I1K-6 Cniocoben | [TK-6.1. 3maer ocHoOBHI | 3uaem: MpaBuia
HIPOU3BOIUTH buzuKo-XUMHUECKHIX TIPUEMKH, METOMbI
nabopaTOpHbIE | METOZOB HCCIENOBAHUS | OTOOpA M IIOATOTOBKH
UCCIIEIOBAHMS, | OOBEKTOB OKPYXKAIOIIEH | Ipo0 M XHMHYECKHX
AHATH3EI Cpensl; 00pa3LoB K aHAIH3Y, I
OTOOpaHHBIX TIK-6.2. VMeeT | OLEHKH 3KOJIOrHYeCcKOro
1po6 U | IPOM3BOIUTE COCTOSIHHS 00BEKTOB;
o0pasnoB s | nabopaTopHbIe Vmeem: IPOBOIHUTH
OLIEHKH HCCIICIOBAHUSA, 3aMEpPEl, | 1ab0paTopHEIe TecTbl, BOnpoce!
SKOJOTHYECKOTO | aHAM3bl  OTOOPaHHLIX | HCCIEIOBAHUS, AHAIN3EI
COCTOSIHHUS NPUPOAHBIX O0pa3smoB; | OTOOpPaHHBIX TPo6 H
00BEKTOB. paccUMTHIBAThL o0pasios
MPENETBHO Bnaodeem: 6a30BbIMH
IOy CTUMEBIE HaBBIKaMH
konnenTpauuu (IIJIK) | ucrons3zosanus
BpEHBIX BEIIECTB | COBPEMEHHOH
TEXHOIEHHOTO anmnaparypsl opu
XapakTepa; paboTaTe Ha | IPOBEICHUH  HAYYHBIX
aHAJIUTUYECKOM HCCIENOBaHKIMT;
nabopatopHoM MeToamMu  Oe30macHoro
obopynoBanu#m; obpareHus c
[1IK-6.3. Braneer | xumuueckumu
METOJaMHU TIPOBEJIEHUs | MaTepHaIaMi C YYETOM
9KOJIOTHYECKOro ux (uzrueckux U
MOHHTOPHHTA. XHMHYECKHX CBOMCTB.




4. OBBbEM U CTPYKTYPA JTUCIIUIIJINHbBI
TpynoeMKxoCTs IUCHUILIHHEI COCTABIAET 4 3a4eTHBIX enuHun, 144 yacos
Temarnyeckuii nJjian
®opma 00yqeHusl - OUHASN

Ne HaumenoBaHue Tem KonrakTHas paboTa DopMbI

n/n paszenos 0byyaromumxcs ¢ TEeKYILEro

IOUCLIMILTHHB g nejarorudeckum pabotHukom | Camocroste KOHTpOIIs
3 JIbHAS YCIeBaeMOCTH,
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1. Beenenue. Conepxanue | 7 1 2 - 1
W 3a/1auy Kypca.

2 MonekynspHo- 7] 2-4 10 6 1
KHHETHYECKHE H
ONTHYECKHE  CBOIICTBa
IHCMEPCHBIX CHCTEM.

e Tepmoaunamuka 7] 5-6 6 8 1 Peiitunr
MOBEPXHOCTHBIX KOHTPOIb
ABJNEHHIA. Nel

4. Ancopbuns Ha | 7 | 7-10 | 10 10 2
MOBEPXHOCTH  pasjesa
tas. Kanunnsapusie
ABIIGHHUA.

S DJeKTPOKHHETHYECKHE 7 | 11-13 | 10 10 2 PeiiTunr
ABJIEHUA B JHMCMEPCHBIX KOHTPOJb
cHCTEMaX. Ne2

6. VYeroiiunBocTh 7 | 14-15 8 10 1
JIMCTIEPCHBIX CHCTEM.

7. OcHoBeI ¢usmnko- | 7 | 16-18 | 8 10 1 Pe#iTunr
XHMHYECKOH MeXaHHKH KOHTpOJIb
JIHCTIEPCHBIX CHCTEM. Ne3

Bceero 3a 7 cemectp 54 54 9 Ox3ameH (27 uac)

Hanuuue B gucuunnune KIT/KP

Hroro no aucuunnuHe 54 54 9 Ok3ameH (27 vac.)

Co;[ep;lcalme JIEKIHOHHBIX 3aHSATHH MO JHUCHHIIIHHE

Pasznen 1. Beenenne. Cogep:xanne u 3aa4n Kypea.
Tema 1 Ilonsmue 0 KOINOUOHBIX CUCMEMAX U ONpedeNeHUe KOLNOUOHOT XUMUL KaK HAYKU.

Conepxanme Tembl KomnonnHas XuMmus - Hayka O (DU3HKO-XMMHYECKHX CBOMCTBAx
JUCTICPCHBIX CHCTEM M IOBEPXHOCTHBIX ABJICHUAX. [[ucCrnepCHBIE CHCTEMBI Kak OcOoOBIN Knace
TeTEPOreHHBIX CHCTEM. Bo3pacTanue posi eCTeCTBEHHBIX IPaHHUIl Pa3/ena [0 Mepe yBeIHYeHHs
CTCIIEHH Da3fpOOJIEHHOCTH OJHOM MIM HECKONbKHX (a3 IeTepOreHHOM CHCTeMBL Meps!
pa3IpoOIEHHOCTH JUCTIEPCHOM (a3sl.

Knaccuukanns DUCIEPCHBIX CHCTEM IO arperaTHOMy COCTOSHHIO (a3, mo dopme H
pasmepaM YaCTHI[ JUCIIEPCHOM (a3bl, HX KOHIEHTPAIHH U IO IPYTHM MIPHU3HAKAM.

CX0ICTBO ¥ pasiMyue KOPIYCKYJNAPHBIX BBICOKOJUCIIEPCHBIX CHCTEM C PacTBOPAMH
BBICOKOMOJIEKYJIIPHBIX BemecTB. CriocoOBI MONyYeHUs TUCTIEPCHBIX CUCTEM.




Pasnen 2. Moaeky 1sipHO-KHHETHYIECKHE H ONTHYECKHE CBOICTBA THCIEPCHBIX CHCTEM.
Tema 1. Tennosoe Ogudicenue MoneKyn u 6pOYHOBCKOE OBUINICeHLE.

Conepxxanue Temsl. [ToHsTHE 0 GPOYHOBCKOM ABHIKEHHM YACTHI] nucnepcHod dasel U
KHHETHYCCKHX ~ CBOMCTBAX  JWMCIEPCHBIX  cucTeM.  OmpeneneHue — KOPIMYCKyJISPHEIX
BBICOKOIMCIIEPCHBIX CHCTEM KaK pacTBOPOB, IZe "pacTBOpHTENeM" CIIYKHT AUCTIEPCHOHHAS
Cpelia, a B KayecTBe "PaCTBOPEHHOTO BeIlecTBa" BLICTYNAET JHCIEPCHAs taza. Croco6s1
BBIDAYKCHUS KOHUCHTPALMH YaCTHII JUCTIEPCHOM (asbl.

Hubdysus wacTun gucnepcHoit  ¢assl  [lomstie o TrpaJHeHTEe KOHIEHTpPallUH,
T DY3MOHHOM TIOTOKE, TIOBEPXHOCTHON MIOTHOCTH AUMDY3HOHHOTO MOTOKA YACTHIL. 3aKOHEI
maddysnn Guka. TepmonuHamuyeckoe onucanue nuddysuu. VpaBHenue 11 ko3 durmenta
mupdysuonnol mpoBogMMOCTH cpembl. OOOCHOBAaHHE 3aKOHOB MHKa. VYpaBHeHue s
koo punuenta mudGy3un 9acTHIl B BI3KOH cpee.

Teopust 6pOyHOBCKOrO MBHIKEHHMS YaCTHI AMCIIEPCHON Gassl. YpasHeHue s cpenmeit
KBaIpaTHYHON IIPOEKIIMH CMEIICHHS YaCTHII.

Tema 2. Ceoumenmayuonno — ouggysnoe pasnosecue.

Conepxanve Ttembl. CelMMEHTAIMS YACTHI JMCIEPCHOI (da3sl B TONE 3EMHOro
NPATSOKCHAS M B LIEHTPOOCKHOM I10JIe. 3aKOHBI IBHKEHHS OTACIBHON 9acTHIE B BA3KOH Cpeje
NoJ [JEHCTBHEM BHENIHEIO CHIIOBOTO TOJsA. IIOHATHE O CEOUMEHTALMOHHOM IIOTOKE U
MOBEPXHOCTHOM MJIOTHOCTH CeJUMEHTALMOHHOTO ITOTOKA YaCTHII.

CemnvenTaunoHHO-1ubDY3NOHHOE DPAaBHOBECHE B KOPIYCKYISPHO - JUCIEPCHBIX
cucremax. [loHATHE O KHHETHYECKOH YCTOMYMBOCTH 3THX CHCTEM. 3aKOHEI pacrpeeneHus
KOHICHTpAallAX 4YacTHLl JUCNEPCHOH (askl B INPOCTPAHCTBE IIPH  CEAMMEHTALHOHHO-
Iubdy3HOHHOM pABHOBECHM B TIPABHTAIMOHHOM IIOJE€ 3eMIM | LIEHTPOOEIKHOM  TI0JIE.
Ornpenenenne Macchl ¥ pa3MEPOB YACTHIL ¢ TIOMOIIBIO STHX 3aKOHOB.

CenuMEHTALMOHHEIH aHATH3 KOPIIYCKYIIAPHO-IHCIEPCHBIX CcHcTeM. Pacuer pamuyca
YaCTHIBI IO 3aKOHY €€ JBHJKEHHMS B BS3KOH cpefie B IOJie 3€MHOrO MPUTKEHHS U
LEHTPOOSKHOM 1OJe. MeTONBl ONpeseNeHHs CKOPOCTH [BHIKEHHS YACTHL B cliydae
MOHO/IUCTIEPCHOH CHCTEMBI, B TOM YHMCJIE METOJ HAKOIUIeHHs ocanka. OmnpeaereHue pagnycoB
YaCTHL| TIOJMAUCIIEPCHOH CHCTEMBI M IIOCTPOSHHE KPUBOH PACIIpe/Ie/eHUs YACTHIL 110 PAaIHyCcam
C MIOMOIIBIO METO/Ia HAKOIIICHH 0CaKa.

Tema 3. Onmuneckue ceolicmea 301eil U MemoObl UX UCCLEOOEAHU.

Conepxanve Tembl. PaccesHue cBera (u3myuenmus) KOPITYCKYJISIPHO-AUCIIEPCHEIMH
CHCTEMaMH, €r0 IPUYHHBL VYIBTPAMHKPOCKONMYECKHH METOI H3yYeHHs BHICOKOIMCIIEDCHEIX
CHCTEM.

KomyecTeennble XapakTepUCTHKH SBIEHHS DPaCCesHHS U3JTyYEHUs JUCHEPCHLIMH
CHCTEMaMH: IOTOK, IOBEPXHOCTHAS IUIOTHOCTH II0TOKA (HHTEHCHBHOCTB) PaCCESHHOLO
H3My4eHHs, KOIQ(HUMEHT paccesHMs cpeIsl X Ap. 3aKOHOMEPHOCTH CBETOpacCesHUs
CHCTeMaMH C HEIIOTJIOIIAIOIMMY YaCTHIAME AUCIepCHOH (ha3el. Ciiyuall OueHb MEIKHX YacTHI]
chepuueckoit popMmbl. YpaBHeHus Panest 15 HHTEHCHBHOCTH U ITOTOKA PacCcessHHOr0 U3JIy4eHHUs
u Kodp¢uimenta paccesuus. CucreMbl ¢ Golee KPYNHBIMH uacTHIAME. OcoGeHHOCTH
CBETOPACCESHHS CUCTEMaMH C TIOTJIOIAOIMMY YaCTHIIAMHE JIMCTIEPCHOH (ha3bl.

Hedenomerpuyecknit u Qoromerpuueckuii MeTOIBI HCCIEIOBAHMS KOPIYyCKYJISIPHO-
AUCTepCHBIX cucTeM. Onpejenenue KOHIEHTPALNH, pasMepa B GOPMBI YACTHII ¢ TIOMOIIb STHX
METO/IOB.



Paspen 3. TepmoanHaMUKA NOBEPXHOCTHBIX SIBJICHMIA.
Tema 1. Tepmoounamuyeckue QyHKYuU nOBEPXHOCMHO20 COAL.

Conepxanne Tembl. TepmMomMHAMUYECKOE OMHCAHHME TE€TEPOTCHHBIX CHCTEM C YyYETOM
CCTECTBEHHBIX I'PAHUIL pasaena no meroxy I'nboea. [lonarue o pasnensromeit mopepxHOCTH, €&
MaKpOCKOMMYECKHX CBOHCTBAX. IIOBEpXHOCTHOE HATSKCHHE U TUIOMIAZb pa3elisiomIeit
TIOBEPXHOCTH KaK COIPSKEHHbIE CBOMCTBA, OTBETCTBEHHBIE 38 MEXaHWYIECKOE B3aUMOICHCTRHE C
OKpyXatomel cpenioi. PyHnamenTanbuple ypaBHeHus [ u66ca ams pasessromeit HOBEPXHOCTH
¥ Tpuieraomux K Heii ¢as. CoOonHas 3Heprus pasiensiomell MOBEPXHOCTH (u30bITOUHAS
CBOOO/HAs SHEPIHs WM TOBEPXHOCTHAS CBOGOMHAS JHEPrHs), YPaBHEHHE IS MOJHOro eé
mipdepennuana.

YcioBust (pa30BOr0 paBHOBECHS! NIPH HATMYMH HCKPHBICHHOW H TUIOCKOI TPaHUILE]
pasnena. Ilonstue 06 ancopbumm. Kommyecrsennas mepa ancopbuuu. KomudecTseHnas mepa
azcopOuuu KOMIOHEHTOB B MeToxe ['u66ca. AncopOHioHHOe ypaBHeHue ['ub6ca g obiiero u
9aCTHOTO MOJNOKEHMS pas[e/IONICH MOBEPXHOCTH. AHATH3 yPAaBHEHHS C YYETOM NPHPOIEI
cocymecTBylomux  Qas.  [loBepXHOCTHO-aKTHUBHBIE,  ITOBEDPXHOCTHO-MHAKTHBHEIE U
TIOBEPXHOCTHO-HHIM(P(PEPEHTHBIE BEIECTRA.

Tema 2. Ilosepxnocmuas snepzusa. Aenenue cmavueanus

Conepranue TeMbl. YUeHHe 0 MOBEPXHOCTHOM HATSIKEHHH M METOIBI €r0 OIIpeIeIeHHSL.
Bo3HHKHOBEHNME NOBEPXHOCTHOIO HATSIKEHHS, KaK CIEICTBHE CyLIECTBOBAHHS BHYTPEHHETO
JaBICHUA, T.C. CHJIbl BTATHBAIOMECH MOJEKYJNBl BHYTPh JKHAKOCTH M HAIPABICHHON
ICPICHANKYIAPHO IOBEPXHOCTH. YjenbHas CBOOOJHAS OSHEPrHs ITOBEPXHOCTH. BiusHue
BHYTPEHHETO JaBJICHHsI U TEMIIEPATyphl Ha IIOBEPXHOCTHOE HATSKEHHE YKHIKOCTH.

PacTexanne »uIkocT# WM coOupaHye € B KalTo Ha IOBEPXHOCTH TBEPIBIX U KUIKHX
Ten. CMmaunmBaHHE M HECMAaYHBaHME TBEPHOrO Tela JKHAKOCTBIO. Mepa cMauymBamus,
OmpeneisiemMas Kak yroll MeXIy TBepAOH IOBEPXHOCTHIO H KAacaTeNbHOH B TOUKE
CONPHKOCHOBeHHs TpeX (a3. Pabora koresuwm (BenuumHa Heo6XOmUMAs IS paspniBa
OHOPONHOH 00BeMHOM (asbl) u paboTa agreswn (BenwuMHA HeoGXOomUMAS IS paspsiBa
MEX(Pa3HOro MOBEPXHOCTHOTO CII05).

TepMonuHamMudeckuit BEIBOZ yCIOBAS CaAMOTPOU3BOIBHOIO PACTEKAHUS KHIKOCTH HIIH
cobupanms e€ B Kammo. Biusane 106aBOK MOBEPXHOCTHO-aKTHBHBIX BEIIECTB K SKHIKOM baze u
TIPe/IBAPUTENBHON 00pabOTKM MOBEPXHOCTH TBEPIOr0 Tela HA CMAYMBASMOCT. [Ipumenenne
ABIICHUS CMaYHBAHNUS WM HE CMAaYUBAHUS B TeXHUKe. DIOTaIMs, KaK Ipolece H30HpaTeIbHOTo
cmauuBanus. OCHOBHEIE BUABI (hrioTaiuu (IeHHas, MacleHas u IIJIEHOYHAs ).

Paszen 4. AncopOuus na mosepxnocru pasnena $pas. Kanuaaspusie spienns.
Tema 1. Aocopbyus na epanuye scudxocms — 2as.

Conepxanne TeMbl. Ancopbuus Ha TpaHMIE pasiena KHIKOCT - ra3; e€ a"amms ¢
IOMOIIBIO  aJICOPOLIMOHHOTO ypaBHeHHs ['mOGca. XapakTep 3aBHCHMOCTH IIOBEPXHOCTHOTO
HaTsDKEHMA OT KOHICHTPALMM PACTBOPEHHOIO BEINECTBA B JKHAKOH (hase Is HOBEPXHOCTHO-
AKTHBHBIX, IOBEPXHOCTHO-MHAKTUBHBIX M IIOBEPXHOCTHO-UHIU(D(DEPEHTHBIX BelnecTs. Bun
COOTBETCTBYIOLIMX M30TEPM ancopOuun. Orpe/enenue NpeNenbHOil BeTHIHHEI TIOBEPXHOCTHOM
KOHICHTPAllMK PAaCTBOPCHHOrO BemecTBa. CTpoeHHe MOBEPXHOCTHOrO Ciosi. PacueT pasmepos
MOJIEKYJl ~ paCTBOPEHHOTO BEIIECTBA M0 BEIMYMHE €r0 TIPEACNBHON  MOBEPXHOCTHOM
KOHIIEHTPAI[HH.



Tema 2. Teopus adcopbyuu 2azo6 u napos meepdvivmu meaamu.

Conepikanne Tembl. AncopGuus Ha TIpaHHIE paszena TBEPIOE TElo - ras;, ee
0COOeHHOCTH. PasudmbIe KoMIYecTBEHHBIE MepHI aICOPOLIEY KOMITOHEHTA [a30B0i aszbl, cBs3B
MEXKIY HUMH, HX IKCICPUMEHTATbHOE OmpejeleHue. M3oTepmsl amcopOuumu, wux XapaxkTep B
3aBHCHMOCTH OT IPHUPOIBI M YHCa KOMIIOHEHTOB ra3oBOi (assl W mpHpomE! azicopbeHTa.
HMunamuka nponecca ancopbruu. [ToHsTHE 0 TemoTe ancopOUMK, TPHPOE ancoOpOIHOHHBIX
CHJI, (U3MYECKOH M XHMHYecKoH amcopOumy. Teopuss MomOMOIeKyspHOH  ancopGuuu
JI>HrMIOpa, OCHOBHOE ypaBHEHHE TEOPHH, HEIOCTATOYHOCTS JI3HTMIOPOBCKOM  MOJEIH
ancopOuum, e€ mansHeiinnee passutue. loHSTHE O MOJIMMOJIEKYIIPHOM ancopbumu. Teopus
ancopbuun bpynayspa, Ommera u Temtepa, OCHOBHOE ypaBHEHHUe TEOPHUH.

Tema 3. Adcopbyus na zpanuye meepooe meno — JHCUOKOCHIb.

Conepxxanme TeMbl. Azcopbuus Ha I'PaHUNC pasjiesia TBEPHOE TENO - JKHUAKOCTh, &
ocobennocTu. Monekynsipaas ancopbuus. Biusaue [PUPOZIbI PACTBOPUTENS W afacopbeHTa Ha
aicopOIIHIO  pacTBOPEHHOIO BellecTBa. [IpaBUIO BHIPABHHBAHHS noyspHocTeif Pebunnepa.
KonmuecTBeHHBIE  3aKOHOMEPHOCTH MOIICKyIApHOH  ajcopbumu. MoHHas — amcop6uus.
WsbuparensHast ancopbumst HOHOB. (OOGMeHHas agcopOrms. 3aKOHOMEPHOCTH HMOHHOMN
ancopbuuu. O6pa3oBanue ABOHHOTO SIEKTPHYECKOrO ClI0s Ha TpaHuIle pasjesna TBEPIOro Tena ¢
KHIKOCTBIO B PE3yNIbTaTe H30UPATENbHOM aNcOPOLHKE HOHOB U €r0 CTPOEHHE.

Tema 4. Kanunaspuas xondencayus.

Coneprkanme Tembl. BrusiHEe KpHBH3HBI TpaHuI! pasjiena Ha PaBHOBECHBIE CBOMCTBA
cocymecTByromux (as. 3aBHCHMOCTH MABJIEHHSI HACHIIIEHHOTO napa Hajx JKMIKOCTBIO MM
TBEPABIM TEIOM OT KPHBHSHBI IDaHMUBI paspena. Kamumispras xoszencanus. CBsse Mexty
PACTBOPHMOCTBIO  TBEP/Or0 WM  JKHAKOIO BEIIECTBA B JKHAKOCTH M  KDPHBU3HOI
COOTBETCTBYIOIICH rpaHule pas/ieia.

Pazjen 5. DnekTpokuHeTHYeCKHe SIBICHHS B AUCIEPCHBIX CHCTEMAX.
Tema 1. Ilonamue 06 sneKmpoxuHemuueckux a61eHusy.

Conepxanne Tembl. OOmme mnpeacTaBieHus o6 JIICKTPOKMHETHYECKUX SIBJIEHUSAX.
OnexkTpoopes, MEKTPOOCMOC, MOTEHIHAT TEYeHHs, TOTeHIHAT CeTHMEHTAllUH, CIIOCOOBI UX
Habmonenus. [IpakTHYeCcKoe UCIIOTB30BaHIE ITHX SBICHHMIA. [IpuunEer 06paszoBanus 3apsaa Ha
KOJITIOMAHBIX  HaCTHUAX JMO30/NeH. DakTopbl, BIHAIOIIUME HA TOABHKHOCTh YACTHI B
SMEKTPHYIECKOM mose. Dddext penakcanun U 3phekT 37eKTpodopeTHIecKoro TOPMOJKEHHSI.
Homstre o mumenmax. Munennspras Teopus CTpoeHHS IHOPOOHEIX 30iei. ObpazoBaHws
MHIEIIT 307151 C OTPHIATENILHO U IIOJIOKHTENIBHO 3apSKEHHBIMH YaCTHIIAMH.

Tema 2. Teopus 0801iH020 21eKMPULECK020 CILOA.

Coneprxanue Tembl. CTpoeHue JIBOHHOIO IEKTPUYECKOTO CIIOSL. Teopus T'enbmronsna u
€€ HEZIOCTATOYHOCTD /TSl OOBSICHEHNS SMEKTPOKHHETHIECKUX SBIICHMUIA. Teopust I'yu — Usnmera.
[oustre 06 muddy3HoM Cl10E MPOTHBOHOHOB M €r0 BO3HHKHOBEHMH. [IprunHEl pacxoxnerns
SKCICPAMEHTANILHO M TCOPETHYECKH HAHICHHBIX 3HAYCHHH EMKOCTH [BOMHOTO 3EKTPHYECKOTO
CHIOS MCXOAA U3 MPEeMIOKeHHOW Mozxemd. Topust Illtepra. Cxema ABOHHOTO SMEKTPHYECKOTO
cnost o IlITepHy 1 maneHue B HeM IIEKTPHYECKOTO NOTEHLHANA. BIHSHIE BAICHTHOCTH HOHOB
Ha TONMHUHY JU(GY3HOro CI0S M YHMCIO TPOTHBOHOHOB B apcopoumorHoM croe. CTpoeHue
ABOMHOTO 3JIEKTPHYECKOTO CIIOS IS chepHUECKHX YaCTHII,

Tema 3. Dnexmpoxunemuyeckuil nomenyuan u e2o onpedenenue.
Copnepranne TeMbl. [IOHATHE O IIOCKOCTH CKOBKCHHUS M JIEKTPOKHHETHYECKOM MOTEHIHAE.
YpaBHeHHEe I CKOPOCTH OTHOCHTEIBLHOTO IBHIKEHMSI a3 mom neifcTBHEM MHOCTOSHHOIO
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SIIEKTPUYECKOr0 IMOJA. Pacuer 31eKTPOKHMHETHYECKOrO0 MOTEHLUHATa HA OCHOBE OIBITHBIX
J@HHBIX TI0 J/eKTPOhOpe3sy HIM 3MEKTPOOCMOCY. BiusiHHE NpPHPOXBI H KOHIICHTpaL[HH
SJICKTPOIUTOB HA 3JIEKTPOKHMHETHYECKHH IOTEHLHATl M CKOPOCTh OTHOCHUTEIHHOIO IBHIKECHUS
$a3  Teopust 3SMEKTPOKMHETHYECKUX SBIEHHH. DIeKTPOKHHETHUECKHMIL IIOTEHIMAN, Kak
XapaKTePUCTUKA OJICKTPHYECKHX CBOMCTB paccMaTpHBaeMOil TpaHuIel pasfena. BiusHue
PasIuYHBIX (AaKTOPOB (BBEICHHE B CHCTEMY 3JIEKTPOJIHTOB, H3MEHEHHE pH, KoHueHTpamuu
pacTBopa, TeMIEPATYPhl) Ha 3NeKTPOKHHETHYECKHH TOTEHITHAIL

Paznen 6. YeroiiuuBoCTh AMCHEPCHBIX CHCTEM.
Tema 1. OcnogHbie nONOJICEHUS YCMOTMUBOCIIU U KOARYIAYUYU KOLTOUOHBIX CUCTEM

Conepxanne Tembl. Obmme mnpezcrasieHus 06 YCTONIMBOCTH THUCIEPCHBIX CHCTEM.
ATperaTuBHasi i CeJMMEHTAIMOHHAS YCTOHUUBOCTE. KOary/smus M peKpUCTANLTH3AIMS YaCTHII
JHUCIEPCHOH (hasbl KaK NPOSBICHHE AarperaTWBHON HEyCTOWYMBOCTH JHUCIEPCHBIX CHCTEM.
Tepmonunamuyeckoe 060CHOBaHHE arperaTHBHOM HEYCTONYUBOCTH.

CrabunusupoBaHHEIE (3aTOPMOKEHHBIE) COCTOSHHUS JuAcCepCcHBIX cucTeM. Crabmmmsanus 1o
OTHOLICHHIO K KOAryIAlHH. AHAIH3 SBJICHUs KOAry/SALHH C MO3UIH YQHEKTUBHBIX ABOHHBIX
CTOJKHOBEHHH YaCTHUI] JUCIEPCHOMN (paBH,

KpuBble mnoTeHnmManeHON oHepruH B3aMMONEHMCTBHS ByX wactum. IloHsTme o
MOTEHIMANTBPHOM Oapbepe, OBICTPOM MW MEUIEHHOH KOAarymsidu. @aKkTOpEl, ONpeessIonHe
BEJIMYMHY [MOTEHIIMATBHOTO Gaphepa.

Koaryssamus gactum mucnepcHoit $hassl B THAPO30ILX TMOA AeHCTBHEM 3NIEKTPOJIUTOB.
Ilpauna xoaryssamus onekTponuTamu. OcoGble SBIEHMS, HAOTIONAEMbIE OpH KOAryJusiiuu
STCKTPONMTAMK: TPHUBBIKAHUE, HENPABHIbHBIE DPSIbI, CHHEPIHU3M, AHTATOHH3M, KOJUIOMIHAS
3amuTa, ceHcuOmimsanus. COBpeMEHHBIE TNPEACTABICHHS O MeXaHH3Me KOaryJIupyoIero
HEHCTBHA OIeKTponuTOB. Koarymsmms mox jelficTBHeM mepeMelmuBaHus, yIbTpa3ByKa,
HarpeBaHHsl, 3aMOPKUBAHUS U IPYTHX (GaKTopos.

Tema 2. Kunemuxa koazynayuu.

Coneprxanne Temel. CKOPOCTb KOATYJISIHH, €8 BEIPAKCHHE 4epe3 4Kciao 3QQeKTHBHEIX
ABOHHBIX CTOIKHOBEHHH YacTHI[ aucrepcHod (asel. MccrenoBaHue 3aBHCHMOCTH CKOPOCTH
KOaryJIiK OT KOHICHTPALMH d1eKTpoiuTa. KuHeTnka GBICTpOl Koary siua MOHOHCIEPCHBIX
cuicteM 10 CMOIYXOBCKOMY H TOJMAMCIEPCHBIX CHCTEM IO Mronnepy. OcHoBHBEIE
KHHETHICCKHE ypaBHCHUA, UX aHamu3. KuHetuka MejienHoH koaryssun. [Topor koarysimu.

Pasznen 7. OcHOBBI (PH3HKO-XHMHYECKOH MEXaHHKH AHCIEPCHBIX CHCTEM.
Tema 1. Cmpyxkmypro — mexanuyeckue cgoiicmea OUCHEPCHBIX CuCmeM.

Comepxanne Templ. OOmHMe NpPECTABICHHS O CTPYKTYPHPOBAHHBIX CHCTEMAX.
JIUCIepCHOHHBIE  CHCTEMBI €O  CTPYKTYPHOH  CETKOH, 00pasoBaHHOH  3neMeHTaMHU
JUCTICpCHOHHON  (as3bl (remu). KoarynsanmoHHBlE B KOH/ICHCAIIMOHO-KPUCTALTH3AlMOHHEIE
CTPYKTypbl 1O Pebunnepy. KoHIeHTpupoBaHHEIE SMYIBCHH W IEHBI Kak obparieHHbIE
CTPYKTypPHPOBAHHBIC CHCTEMBI, TJI€ CTPYKTYpHas CeTKa 06pa3oBaHa JUCIIEPCHOH CPEOii.

YIpyromnnacTHYecKue M peOJIOTMUECKHE CBOWCTBA CTPYKTYPHPOBAHHBEIX CHCTEM, HX
CBA3b C OCOOEHHOCTSIMH CTPYKTYD. SIBIIeHHe THKCOTpOmmH. BriusHue 106aBOK IIOBEPXHOCTHO-
AKTHBHBIX BEIIECTB HA IIPOYHOCTD CTPYKTYPHPOBAHHLIX CHCTEM.

Tema 2. Baskocmb JHCUOKUX OUCHEPCHBIX CUCTEM.
Conepxanre Tembl. OCHOBHBIE NOHATHS O BS3KOCTH M MEXAHH3ME TEUCHHS OGBITHEIX
HU3KOMOJICKYJISIPHBIX JKHAKOCTeH (Boza, cmpt, Genson u T.1.). Jlamunaproe u TypOyJIeHTHOE
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ABIKEHHE JKMIKOCTH. YCIOBHS TIepeXofia IAMHHADHOTO MBIKEHHS B TypOYIeHTHOE
Omnpenenenne Bsaskoctd mo HeioTony. KoahdHIHEHT BI3KOCTH M €ro 3aBHCHMOCT OT IIPAPOJEI
JKHJKOCTH. XapaKTepHCTHKA IOJBIKHOCTH KUIKOCTH (TEKYJeCTb) IIOJ BIMSHEEM BHEIIHHX
BO3/CHCTBUH. BIMsAHKE TeMIIepaTypbl Ha BETHUYMHY BS3KOCTH. METO/BI ONpe/iee us BA3KOCTH
KUIKOCTEH: METOJ Najaioliero IapHKa, METOX HCTeYeHHs >XMIKOCTH Yepes KaIuuisp,
ONPpEJEICHHUE C OMOIIBIO POTALMOHHOIO BUCKO3HMETPa. 3aBHCUMOCTE 3()(EKTHBHON BA3KOCTH
KOJIIOHIHBIX CHCTEM OT CKOPOCTH UX TeueHus. CTpYKTYpHas BI3KOCTh

Tema 3. ¥Ynpyzonnacmuueckue ceoticmea KoMNOUOHBIX cucmeM.

Conepxanue TeMbl. YIIPYrocTh ¥ 37IaCTHIHOCTE KOaryJSIMHOHHEBIX CTPYKTYp. Ilpormecc
penakcauny 1 ero npuyMHbL [lepexon ympyroit nedopmauuu B muactuueckyro. Mexanuueckue
CBOHCTBA TBEPAOOOPA3HBIX MHKDOTETEPOreHHBIX M KOJUIOMIHBIX CHCTEM, OO6MaNarommy
MCTHHHOM YIPYrOCThIO (T€NH, KOHIEHTPUPOBAHHBIE DPACTBOPHI MBLI, BBICOKOMOJIEKYIIPHEIE
BEIIECTBA H MX KOHLCHTPHPOBAHHBIC PAcTBOPEI). CBA3h 0COGOM BHYTpeHHEH CTPYKTYpHL
JMCTIEPCHOM CHCTEMBI € €€ CIIOCOGHOCTBIO BO3BPAIIATECS K MEPBOHAYATBHON (opMe mocie
NpEKpalieHuss AeHCTBHA nedopMmupyromeii cunsl. OnpenelneHne MeXaHWYeCKHX CBOMCTB
CTPYKTYPHPOBAHHBIX HMCIIEPCHBIX CHCTEM, OOHApyKHBAIOLUIAX YIPYrocTh. MCIoib30BaHHe
METO/Ia TAHTCHIAAIBHOTO CMEIICHH IIIACTHHKA ¥ METO/Ia 3aKPyYHBAHAS IUIMHADA.

COJEPKAHUE JJABOPATOPHBIX 3AHSITHM 110 JUCLAILIUHE

Pazgen 2. Mosreky isipHO-KHHeTHYeCKHE H ONTHYECKHE CBOIiCTBA JHCIEPCHBIX CHCTEM.
Tema 1. Cedumenmayuonno — dupgysuoe pasnosecue.

Conepxanve  nmaboparopHodi  paGotel.  MccrnenoBaHHe — KHHETHKH OCaKIeHUS
NOJHIUCTIEPCHON CYCIICH3HH C IOMOIIBIO TOPCHOHHBIX BECOB, HOCTPOCHHE HMHTETpabHOH u
nu(epeHuatbHOR KPUBBIX PacIpeseNients, OlpeaeIeHue JUCHEPCHOHHBIX XapaKTePHCTHK
CYCIIEH3HIA.

Paznen 3. TepmoanHamMuKka MOBEPXHOCTHBIX SIBJICHHIA
Tema 1. Ilosepxnocmuas snepaus. Aenenue cuauusanus

Conepxxanve mabopatopHO# paGoTel. M3yuenue cMaunBagus IIOJIMMEPHBIX MaTepUaIoB
KUAKOCTAMH H OLCHKA JULSL HUX paboThI anresuu. VismMeperue KpaeBbIX yIIoB CMaYHBaHUS TIPH
Pa3NMYHBIX KOHICHTPAMIX PACTBOPOB OBEPXHOCTHO AKTHBHBIX BEIECTB.

Pasnen 4. AncopOuns Ha nmoBepxHocTH pasaena das. Kamnnnsipaele sisiienns.
Tema 1. Aocopbyus na zpanuye Jcudxkocme — 2as.

Conmepxkanue naGopatopuoii pabotsl. KommuectseHHOE U3YYEHHE IOBEPXHOCTHOIO
HAaTSOKCHUS M 3aKOHOMEPHOCTEH alcopOLMM Ha TpaHMIE PAacTBOD — BO3AYX; CpPABHEHHE
[IOBEPXHOCTHOH aKTHBHOCTH PasIUYHBIX IIOBEPXHOCTHO-AKTHBHEIX BEIIECTB, OIIpeJieIeHHE
OCHOBHBIX XapaKTEPUCTHUK aCOPOLHOHHOrO CII0s.

Tema 2. Aocopbyus na epanuye meepdoe meno — HCUOKOCH®.

Conepxanue maboparopHoit paGotel. M3ydenue amcopOIUH OBEPXHOCTHO-aKTHBHOTO
BCIIECTBA M3 BOJHOTO pacTBOpa HA TBEPJOM aACOPOCHTC M pacyeT yACIBHON MOBEPXHOCTH
ancopOenTa.



Paznen S. daekTpoxkuHeTHYeCKHE IBJIEHHS B JUCIIEPCHBIX CHCTEMAX.
Tema 1. Ilonamue 06 s3nexmpoxuHemuyecKux S61eHusx.

Conepxanne nabopaTopHOl paboThl. M3ydeHHE OCHOBHBIX METOIOB HOJIyYEHHS] U
crabunusauu mHo(oOHBIX IUCIEPCHBIX cucTeM. Onpenesenne 3apsa/a 4acTUIl U COCTaBIEHUE
(bopmyn MuIEILT; HaGIIOIEHNE SBIEHUS ONATECHEHIUHA B 305X,

Tema 2. Dnexmpoxunemuueckuil nomenyuan u e2o onpedenenue.

Conepxanue naGopatopHoif paboTsl. O3HAKOMHTBCS C SJIEKTPHYECKUMH CBOHCTBAMH
AUCIIEPCHBIX CHCTEM, U3MEPHUTL CKOPOCTH ABMIKEHHS YACTHII IIPH 3JEKTPo(Opese; PacCUUTATS
3]I€EKTPOKUHETHYECKHH MOTEHIIHAIL.

Paznen 6. ¥YcToliuHBOCTD AHCIEPCHBIX CHCTEM.

Tema 1. OcnogHble nONOACEHUS YCMOTHUBOCU U KOAZYIAYUU KOMNOUOHBIX CUCTIEM
Conmepxanne nmabopatopHodl pa6oTel. H3ydenue KOarymsiMd W cTabuimsamun

AHCHEPCHBIX  CHCTEM; ONPENETICHHE MOPOrOB KOATyNANMH DPasIMYHBIMU  3IEKTPOTHTAMH,

OnpeJeeHne 3alUTHOTO YHCIa CTabHIn3aTopa.

Tema 2. Kunemuka xoazynsayuu.
Conepxanne naGopatopHOii paGoThl. OmnpelencHHe KHHETHYECKHX rapameTpoB
KOaryIsiuy JIATEKCa 3JIEKTPOIHTAMH TypPOUAUMETPHYECKIM METOOM.

Pazen 7. OcHoBBI GU3NKO-XHMHYECKOIT MEXAHUKH JHCIIEPCHBIX CHCTEM.
Tema 1. Cmpyxmypro — Mexanuyeckue c60iicmea QUCnepcHvix cucment.

Conepxanue mabGoparopuoit paGoTel. M3ydeHme MHLEII000pa30BaHus B pacTBOpax
TIOBEPXHOCTHO AaKTHBHBIX BEIUECTB M €ro BIHMSAHWS Ha CBoMcTBa pactBopa. Mcmoms3ys
ypaBHeHHE OHHINTEHHA pPAacCYMTaTh 3HAYEHHS MapaMerpa, XapaKTEPU3YIOWEr0 MPOLECE
CTPYKTYPHPOBAHUS CUCTEMEL.

Tema 2. Basxkocmb HcudKkux OUCHepCHbIX CUCme.

Conepxanme naboparopHoil pa6oTsL. H3yuenme CTPYKTYPHO-MEXAHHYECKHX CBONCTB
JWCTIEPCHOH  CHCTEMBI METONOM BHCKO3MMeTpu#. ONpeNeNuTs BpeMs HCTEUSHHS BCeX
TIPUTOTOBICHHEIX PacTBOPOB W PACTBOPHTEINS, MNOIB3YSCh KANMJUISPHEIM BHUCKO3HMETPOM.
BBIMUCINTE OTHOCHTENBHYIO M IPHBEIEHHYIO BS3KOCTh IS KAXKIOTO pacTBopa.



5. OOEHOYHBIE CPEJACTBA JIJIsI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
NNPOMEXYTOYHOU ATTECTAILIAU 110 HTOI'AM OCBOEHUS
AACIHUIIIMHBI 1 YYEBHO - METOJUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTHI CTYIEHTOB

Texymuii KOHTPOIIB YCIIEBAEMOCTH:
Pejitunr-xonTpous 1

BOIIPOC 1.2.1. Kaxoe u3 nonooicenutl, Xapaxmepusyiomux MonexyIapHo-KUHemuiecxkue
CBOLUCMBA OUCNEPCHBIX CUCMEM, He COOMBEMCMEYem IKCHePUMEHMANLHBIM OaHHBIM?
OTBETBI:
1. CremeHp [HCIEPCHOCTH — 3TO BeNHYMHA, OOpATHAs JHHEHHOMY pa3Mepy 4YacTHIl
JHCIIepCHOH (a3ml.
2. Ilo cremeHH JUCTIEPCHOCTH BCE CHCTEMBI KiIacCH(pHIMPYIOTCS Ha rpyboaucnepcHsie,
MHUKPOTE€TEPOICHHbIE, HMCTHHHO—KOJUIOWJHBIE, MOJIEKYISPHBIE H  MOHOIMCIEPCHEIE —
HCTHUHHBIE PACTBOPBL.
3. K MOneKyIspHO—KHHETHYECKAM CBOMCTBAM JHCIIEPCHBIX CHCTEM OTHOCATCH GPOYHOBCKOE
nBrkeHue, THddy3us, oCMOC U CeTMMEHTAIH.
4. BpoyHOBCKOE NBHMKEHHE HMEET MOJEKYJSPHO — KHHETHYECKYIO MPUPOLY H SBISETCS
CIIEICTBHEM TEIUIOBOI'O IBHIKCHUS MOJEKYIL.
5. SIBnenne nuddys3un CBOHCTBEHHO BCeM CHCTEMaM OT MOJEKYIAPHBIX [0 rpy00aUCIIePCHEIX.
CkopocTh mpolecca 3aBUCHT OT BETMYHHB! ¥ (POPMBI YaCTHIL TUCTIEPCHOM (asby; IpoLecC UAET
TeM OBICTpee, YeM BBIIIE TEMIIEPATypa U KPYIIHEE YACTHIIBL.
6. IlockonpKy paBHOMEPHOE pacIpeielieHHe BellecTBa—(asbl 0 BCEMY o0BeMy pacTBopa
Haubonee BEPOATHO, mpouecc AUbDY3HH HAET C YBEIMUECHHEM OSHTPOIMH M SBISETCS
CaMOIIPOU3BOJIbHBIM.
7. Ilox KOHUEHTpalMeH JUCIIEPCHON CHCTEMBI ClIENYeT CUATATh YHCIO0 KHHETHUECKHX €XHHHUII
— KOJUIOMIHBIX 4aCTHI[ B €IHHUIE 00BEMa CUCTEMBL, T.€. YHCICHHYIO KOHLEHTPAIHMIO YACTHI]
aucnepcHoi dhassl.
8. OCOOEHHOCTH OCMOTHYECKOrO JaBNEHHMS KONUIOMIHBIX PACTBOPOB 110 CPABHEHHIO C
HUCTHHHBIMH PacTBOPAMH — €ro Majoe 3HaYeHHE U HEIIOCTOSIHCTRO.
9. Manoe OCMOTHYECKOE IaBlIeHHe 000 KOJUIOWIHOM CHCTEMBI OOBSICHSIETCS TEM, YTO
Gmaromapst 60IbIION Macce YacTHI| JUCTIEPCHOH (a3sl IPH OJAHHAKOBOM BECOBOM KOHIIEHTpaLuHl
YUCJIEHHAs KOHLEHTpalus KOJUIOMJHOTO pAacTBOpa BCErla 3HAYMTENBHO MEHBINe, YeM
HCTUHHOTO.

BOINIPOC 1.2.2. IIpoananusupyiime ymeepoicoenus, Xapaxmepuzyiouue bpoynoeckoe
osudicenue. Kaxoe uz nux owubouno?
OTBETHI:
1. XaoTudeckoe ABH)XEHHE HacCTHIbI JMCIEPCHOH ()asbl OXBATHIBAET ONpe/ENeHHBH 00beM
IPOCTPAaHCTBA, BO3PACTAIOMIMK BO BPEMEHH. B rOpU30HTaNBHOMN IIIOCKOCTH OH COOTBETCTBYET
BO3PaCTAIOIIEH MJIOIIA a1, TPONIOPUHOHAIBHON KBaIpaTy CPEIHEro CIBHrA.
2. Jlns chepryeckod 9acTMIBI palMyca r 3HAYEHHE KBAApaTa CPEIHEro CHABUrA HOPSIMO
NPONOPLUOHATEHO  A0COMIOTHOH TemmepaType ¥ BpEMEHHM HAaOOZCHUS W obpatHo
IPONOPIIMOHAIEHO CONIPOTUBIICHUIO CPEIBL
3. bpoyHoBckoe nBHIKEHHE CBOMCTBEHHO IOOBIM YacTHIAM KakK OPLaHMYecKoro, Tak H
HEOPraHU4YeCKOro MpoHCXOokaeHHusd. OHO TMpOSBISETCS TEM HHTEHCHBHEE, YeM OOJbIIe
TeMIIepaTypa U MEHBIIIE BI3KOCTh CPEbL.
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4. Korma xoiowpgHas vacTula HOJHUMAeTcss B OpPOYHOBCKOM [BHIKEHHH, IOTEHIMAIbHAS
SHEPIrHsl CHCTEMBI BO3PACTaeT, H TEIUIOTA OKPYIKAIOIIEeH Cpebl MPEeBpaIlaeTcs B MEXaHHIECKYIO
paboTy B OTCYTCTBUU HAYAILHON PAa3HOCTH TEMIIEPATY].

5. BpoyHOBCKOE IBUIKEHHE — PEallbHEIN OIBIT, ITOKA3BIBAIONINH, HE3aBHCHMO OT KaKoO# 6bI TO
HU OBLIO MOJIEKYJISPHOM TEOPHH, YTO BEYHBIH JBUTATENIb BTOPOTO POJia MOCTOSIHHO “/eHcTByeT”,
XOTS ¥ HE MOKET OBITh MPAKTHYECKH UCIIOIH30BaH.

BOHPOC 1.2.3. Paccqumaume OMHOWEHUE 3HAYEHUl CPeOHe20 cO6U2a Yacmuy ¢ paouycami
r1=2-10° mur,=8-107 m npu ux 6POYHOBCKOM OBUNCEHUU 30 PAGHBIE OMPE3KU BPEMEHU.
OTBETBI:

1.6,25-10°

2.2,5:10°

3.5,0-10

4.2,0-10

5.4,0-10%

BOIIPOC 1.2.4. Kaxoe u3 ykaszaunvix AGNeHutl He XAPAKMEPHO OIS UCHUHHO—
KOJIOUOHBIX cucmem?
OTBETBI:
1. Konnonzsbie pacTBOpEI CIOCOOHBI PacCeHBaTh CBET HIIH ONATIECIMPOBATh, YTO yKa3hIBAeT HA
UX HEOJHOPOIHOCTE.
2. KoJutoniHo — AMCIEPCHBIE CHCTEMBI CIIOCOOHBI K JUATH3Y, T.€. OHH MOTYT OBITH OUHIIEHEI
OT Pas3sIHYHBIX IPEMECEH KPHCTAUINYECKUX BEIIECTB.
3. Hactuus!l nucnepcHoi assl MOryT 061a1aTh 3IEKTPHYIECKHM 3apsIOM, TI0ITOMY KOJUIOUIHBIE
pacTBOPBI 0OHAPYIKUBAIOT SIBIICHHUE 3JIEKTPOJIU3A.
4. JIns KOJUTOWIHBIX CHCTEM XapaKTepHa BechbMa MeuieHHast 1u(dy3us.
5. BenuuuHa 0CMOTHYECKOTO NaBJIEHMS Ul KOJUIOWIHBIX PACTBOPOB XapaKTEPU3YETCS MAJIBIM
3HAYEHUEM U HENOCTOSIHCTBOM.
6. KomnoumHble CHCTEMBI OTIHYAIOTCS AarperaTUBHON HEYCTONYHBOCTBIO M CIIOCOOHBI
KOaryJImpoBaTh I10]1 BIUSHUEM BHEIIHUX BO3IEHCTBHIA.

BOIIPOC 1.3.1. Hsyuume nonodicenus, xapaxmepusyiowue memodsl NONYYeHUs
oucnepcueix cucmem. Kaxoe uz nux nedocmamouto 060cHo6anno?

OTBETHI:
1. Komnonnusle — cuCTeMBl,  3aHMMAIOIIHE  NPOMEKYTOYHOE  MONOXKEHHE  MEXIY
IPyOOAHCIIEPCHBIME U MOJIEKY/ISPHBIMH, MOTYT OBITh MOIyYeHb! 100 00BeINHEHNEM MOJIEKYII
HJIM HOHOB B arperatsl, 1100 B pe3ylIbTaTe JUCIIEPIUPOBAHMUS OONBUIAX YaCTHIL 10 TpeOyeMbIX
pa3MepoB.
2. [lacnieprupoBaHue — 3TO H3MENbYEHHE TBEPABIX WIM SKUIAKHX Tel B HMHEPTHOHN, HE
B3aMMOJICHCTBYIONIEH ¢ U3METbUAEMBIM BEILIECTBOM, CpEJIE.
3. B mIpOTHBOMONOXHOCTE PACTBOPEHHIO NHCIEPrUPOBAHHE IMPOXOJMT, KAK NPABHIO, HE
CaMOIIPOM3BOJILHO, 4 € 3aTpaToi BHelIHel paboThL.
4. B otrmempHBIX cnydasX TBEPAOE TENO MM OKHAKOCTH MOTYT CaMOIPOH3BOJIBHO
JUCIEPrHpOBATEC B XKUAKOW cpesie ¢ 00pasoBaHMEM KOJUIOMIHOH HIM MHKPOI€TEpOreHHOMH
THOQUIBHONU CHCTEMBL
5. Ilpumep dusndeckoil KoHeHCaMH — 00pa3oBaHue TyMaHa: IIPH IOHHKEHHH TEMIIEPaTypEI
BO3yXa [aBJICHHE BOJSHOTO IIapa CTAHOBHTCS BBIIE PABHOBECHOrO W B Tra3oBod (aze
BO3HMKAET HOBas KHJKas (asa.
6. Merox XvuMuYeCKOH KOHIEHCAIMH 3aKIII0YaeTcss B 00pa3oBaHUM HOBOM (hasbl B FOMOTEHHOM
Cpelie B pe3yJibTaTe H3MEHEHHS COCTaBa CPEIb.

BOIIPOC 1.3.2. Haiimu omnowienue crcopocmeu ocedan; Kanenex 6004H020 MYMAHQ,
eciu ux paduxcel pagHsl coomsememeenno.: ri=10"m u r>=10"u
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OTBETHI:
1.10°
2.10°
3.107
4.10°
5.10°
BOIIPOC 1.3.2. B xakom us npugedeHHblX npumepos 6euyecmeo OuUcnepcHoii gassr —
meepooe meno, a 6eujecmseo OUCNEPCUOHHOU CPedbl — HCUOKOCHIL?
OTBETHI:
. ABIMBL, TIBLTH, CMOT
. MBUTBHBIE TIEHBI, MY IbCHH
. THIPO30IIH, OPTaHO30JIA
. YTONlb, CHITMKAreib
. CILIIaBbI, CUTAILIBI
. He(pTh, MOJIOKO
. MHHEpAJIBL: OTIAJ, JKEMYYT.

N ON U B W RN e

BOIIPOC 1.3.4. Kaxoe us ypasuenuii ne cnedyem ucnonvsosamo Ons onpedenenus
MOJIEKYNAPHO-KUHEMUYECKUX CBOUCME KOIOUOHO-0uchepchelx cucmem? O1BETHI:
1. p=eRT

2.dm= —DAﬁdT
dx
3, B e T
3znrN ,
4. Ax* =2D7
5. p=—RT
6znrN

I/ie ¢ — MOJIsIbHASA KOHIGHTPAIHS; P — 0CMOTHYECKOe naBienue; D - koadduument muddysnn.

BOIIPOC 1.3.5. Haiimu omuowenue ocmomuyeckux OdaeieHuil s JIBYX THIPO30Jei
CEPHHUCTOrO MBIIBAKA OJHHAKOBOH KOHILEHTPAIMHA, HO PA3IMYHON AUCIEPCHOCTH C PaguycaMu
chepruecKruX MOHOYACTHI] COOTBETCTBEHHO I1= 3-10 M u 1=6-10"m.

OTBETHI:

1.3,8:10°

2.8:107

3.0,7

4.5,0

5. 110

Pefitunr-konTpOos 2

BOIIPOC  2.1.1.  Oswakombmeco ¢  nonodCeHUAMU, — XAPAKMEPUIVIOWUMU
nogepxnocmubule aerenus. Kaxoe usz nux — neyooenemeopumenvro?
OTBETHI:
1. IloBepXHOCTHBIMH Ha3BIBAETCS TOHKHI TPEeXMEPHBIH CIO, oOpasyromuiicst Ha TTOBEPXHOCTH
KOHTaKTHPYIOMMX (a3 i UMEIOINUH KOHEUHbIE pa3sMephI.
2. Ha rpanune pasnena >KHAKOCTH — ra3 paBHOAGHCTBYIOIIAS CHII MEXKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBHS HallpaBJieHa HOPMAIBHO K IOBEPXHOCTH B CTOPOHY XKH/KOH (hasbl.
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3. Pabota, cosepuaemas B M30TEPMHYECKHX YCIOBHAX B MpOIEcCe IHepeBoja MOJIEKYJBI U3
00beMHOM (a3bl B NMOBEPXHOCTHBIA CIIOH, paBHA YBEIMYEHHIO CBOGOIHOMN [IOBEPXHOCTHOMH
SHEPTHL.
4. TloBepxHOoCTHast 2Heprus — 3T0 paboTa paspsiBa CBs3el NpH APOGICHUH TBEPABIX TeI,
CBsI3aHHAS C YBEIMYEHUEM IIOBEPXHOCTH pa3jiena.
5. BHyTpeHHEe JaBIeHHe — 3TO CHJIA, C KOTOPO# ITOBEPXHOCTHBIH CIIOM BO3JeHCTBYeT Ha 00BeM
(hassbl.

BOIPOC 2.1.2. Hsyyume onpedenenus, xapaxmepusyiouue npupoody No6epxXHOCMHO20
namsxcenus. Kaxoe uz nux mpebyem ymoynenus?
OTBETHI:
1. Pabora 00pa3oBaHusi €IMHMIEI IOBEPXHOCTH, COBEpINAEMAss MPOTHB CHI BHYTPEHHET0
JaBIICHHS], HA3BIBAETCS TIOBEPXHOCTHEIM HATSKEHHUEM.
2. BemmunmHa G© — [OBEPXHOCTHOE HATSDKEHHE —  SIBISIETCS K03 durmentom
[IPONOPIMOHATLHOCTH MEKIy pabOTOH, 3aTpadyeHHOH Ha H3MEHEHHME IUIOMAIH OBEPXHOCTH 1
STHM U3MEHEHHUEM ILIOIIAIH.
3. Cornacno 3KCIepUMEHTATBHBIM JAHHBIM MOBEPXHOCTHOE HATSKEHHE JTMHEHHO YMEHbBIIACTCS
C POCTOM TEMIIEPATYPhI BILIOTH 0 KPHTHYECKOH.
4. Benauna G XapaKTepu3yeT MeKMOJIEKyIIIPHOE CHEMUTEH e, NOJSPHOCTS JKHAKOCTH H CBA3aHA
C IUIOTBHBIM MOMEHTOM, IOJIPH3YEMOCTBIO BELIECTBA M JUIICKTPHYECKOH TPOHHIAEMOCTEIO.
5. Bee yTBepIKIeHHUS ClIpaBe IuBEL.

BOIIPOC 2.1.3. B kaxom ciyuae nepexod x ciredyioujemy ppaemenmy ewi600a
ypasnenue aocopoyuu I'ubbea nedocmamoqno 060cHo6ano?
OTBET:
1. i3smMenenue cBOGOIHOM SHEPIUM MOBEPXHOCTHOTO CIION:

dF = odA+ Ado + ) wdn, + Y ndu, (1)

2. Io ananoruu ¢ ypasaenueM [ u66ca-/{rorema:

Ado+) ndu, =0 )

3. OrpanuYMBasCH TOIBKO H30TEPMHUIECKUMH TIPOLIECCAMHE U Pa3Ie/iB 06 JacTH ypaBHEHHUS (2)
Ha A,. momyuuM, do = —Z I'du,

4. Mlna OumapHo#i cucrema (uHmEKC 1 — pacTBOpHTENs, 2 — pPacTBOPEHHOE BEIIECTBO
do =-I'dy, - I',dy,

5. Tak kak du = RTdIna, nomyckas 3aMeHy aKTHBHOCTH Ha KOHLEHTPALUIO IS pa30aBIeHHBIX

c do
pacTBOpOB, NONYyYUM [ = ——— - ——

RT dc

BOIIPOC 2.14. [lna xaxux us npusedenHvix 6ewjecme 6 ciyyae 00HbIX pacmeopoes
seauduna do/dc 6onvuie nyns?
1. HEOpraHUYECKUE IEKTPOIHUTE
2. OpraHU4ecKue KUCIOTHI
3. cnupTHI
4. 6enxu
5. cnoxHBIe 3QUPEL.

BOIIPOC 2.2.1. Ilpoananusupyiime ypasuenus, Xapakmepusyrowue NOGEPXHOCMHOE
HAMAJNCEHUE U NOGEPXHOCMHYIO anepeuto. Kaxoe u3 wnux mpebyemca OonoIHuUmMeNIbHO
YMOo4HUmMs?

OTBETHI:
1. Aw=cA4
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dc

2

dA T.P.n,
3. U= J—T[EJ

daT ),
4, iq— = const
T

dF
N o

dA V.,T.n

BOIIPOC 2.2.2. Hzyuume nonooicenus, xapaxmepusyioue npupody aocopoOyuoHHbIX

cun. Kaxoe u3 Hux ne coomeemcmeayem co8pemMeHHbIM NpedCcmasieHusim?

OTBETHI:

1. AzncOpOIMOHHBIME HA3BIBAIOTCS CHIBI MEXMONEKYISPHOTO B3aMMOEHCTBHS MEXIY
MOJIEKYTaMH HJIH aTOMaMH, HaXOJSIMMUCS B pasHbIX (azax.

2. Kak cumsl o0coboro poma ajcopOLUHOHHBIE CHIBI OGIANAIOT OpHEHTAIlMOHHBIM,
HHAYKIIMOHHBIM H JUCIEPCHOHHBIM B3aUMOJEHCTBHEM.

3. Jlnd noHuMaHus TPHPOJBI aACOPOLMOHHBIX CHNI HEOOXONHUMO YUHTHIBATH, YTO B aKTe
agcopOuuu MojieKynaa azcopbara B3auMOIEHCTBYET HE C OJHHM, 4 CO BCEMH OIIIDKANIIHMU
aroMamu ajicopbenTa, T.e. ¢ 06beMoMm.

4. TommpHza agcOPOLMOHHEIX CIIOEB MOKET JOCTHUIATh THICSY AHTCTPEM, STOT bakT ykaspiBaeT
Ha NaJbHONCHCTBUE aICOPOIIMOHHBIX CHIL

5. Teopus MEXMONEKYIAPHEIX CHI IIOKA3BIBA€T, YTO BCE TPH KOMIIOHEHTHI SHEepruu
IPUTSKCHUA: OPHCHTAUMOHHAsA, MHIYKIHOHHAS W MMCTIEPCHOHHAS COCTABISIOMIHE OGPATHO
IPONOPIMOHANBHEI IIECTOH CTENIEHH PacCTOSHHUA.

BOIIPOC 2.2.3. Kaxasn u3 npusedennvix 3asucumocmeil Hazwiéaemcs usomepmoti
aocopbyuu?
OTBETHI:
l.a=1f(T)
2.a={P)
3.P=fT)
4.P=1(a)
3. T=1P)

BOIIPOC 2.2.4. Hsyuume xpuevle, npedcmasisiowjue 3a6UCUMOCTb KOIUYECTEA
aocopbupyemoeo eewecmea (opounama) om OaeleHus € 2a30801 gaze (abcyucca) ona
Medicghasnotl nosepxrnocmu pasdena meepooe meno — 2as. Kaxas uz KPUBbIX XapaxmepHa OJisl
meopuu aocopbyuu bIT?

OTBETBI:

BOIIPOC 2.2.5. Ilpoananusupyiime ypasnenus, onucwiéaioujue aocopbyuto Ha meepooil
U JICuOKol nosepxrocmu pasoena as. Kaxoe uz nux sensemes smnupuueckum?

OTBETHI:
l. al+kP)=a_ kP k — xoHCcTaHTa

max
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2. 1ga=1gb+llgP b, n — KOHCTAHTEI
n

ke
3.I'=T" C — KOHIIEHTpaIHs
1+ ke
a.. kPP,
4. a= : - P; — maBnenue HaCHIIEHHOTO Mapa

-Llisx-nL
g E

5.a=K,P K — xoncranTa 'enpu

Peditunr-xkonTpons 3

BOIIPOC 3.1.1. Hsyuume nonodicenus, xapaxmepusyiowue adcopbyuio Ha medicpaznoi
noeepxHocmu meepooe meno — 2as. Kaxoe u3 nux e coanacyemecs ¢ ucxoOHbIMU NONONCCHUIMU
meopuu aocopbyuu Jlenemwopa?

OTBETHI:

1. Ancopbuust Monexyn ancopOTHBa NMPOMCXOAWT HA AKTHBHBEIX LEHTPAX, HAXOISALIAXCS HA
NIOBEPXHOCTH TBEPOro amcopbenTa.

2. AzncopbupoBaHHBIE MOJIEKYIBI YAEPKUBAIOTCS AKTHBHBIMH LEHTPAMH TONBKO B TEUCHHE
OIPEIEICHHOIO BPEMEHH, KOTOPOE HE 3aBHUCUT OT TeMIIEPaTypHL.

3. [TloBepxHOocTHas KOHIEHTpanus aiAcOpOTHBAa INPONOPLHOHATGHA [JABICHHIO Tra3a o
KOHIIEHTPAIMH CBOOOIHBIX aKTHBHBIX LIEHTPOB.

4. BcenepctBme Mamoro pammyca AeHCTBHS aiCOPOLMOHHBIX CHI W HX CIHOCOGHOCTH K
HACBIMEHHIO  TOBEPXHOCTH  aJcopOeHTa MOXKeT OBITh  3alOJHEHAa TOMBKO  OIHUM
MOHOMOJIEKYJIIPHEIM CITOeM aJIcOpOTHEA.

5. AZICOpOMpOBaHHbIE HA COCEIHMX aKTHBHBIX LEHTPaX MOJEKY/Isl ancopOTuBa He
B3aMMOJIEHCTBYIOT MEXIY COOOIH.

6. AncopOuust mpeicTaBnsfeTcs Kak KBAasHXMMHYECKas Deakius MeXIy MONeKylod rasa u
aKTHBHBIM LIEHTPOM, B PE3YJIbTaTe KOTOPOH 0Opasyercs ancopOMpOBaHHBINA KOMILIEKC.

BOIIPC 3.1.2. Kakyio uz npusedennvix senudun onpedeisiem 4acmuas npouseodHas om
mepmMoOUHAMUYECKO20 NOMEHYUANA NO NAoWadu?

dG
d/‘[ TP

OTBETHI:

1. XUMHYECKH# TOTEHIUAT

2. BHYTPEHHSISI SHEPTUs

3. MOBEPXHOCTHOE HATSKEHUE
4. IOBEpXHOCTHASI AKTUBHOCTh
5. cBoOOgHAS 3HEPrusl.

BONIPOC 3.1.3. Ilpoananusupyiime cnedyiowue ucxoousie nOI0NCEHUS meopuu
Mmonexynapnou  aocopbyuu Ilonanu. Kaxoe u3 Hux me coomeemcmeyem cospemMeHHbIM
meopemu4eckum U SKCHePUMEHMATbHBIM OAHHBIM?

OTBETHI:

1. Ancopbuus ofycnosimuBaeTcs TONBKO (u3HYeckuMH BaH-mep-BaamrscoBbMA cuiamy. Ha
MOBEPXHOCTH aICOPOEHTa HET aKTHBHBIX IIEHTPOB.

2. AncopOuuoHHEIE CHIIBI TEHCTBYIOT HA PACCTOSHHSA, IPEBBINIAIONINE pasMepsl OTHCNBHBIX
MOJteKy I aficopbtuBa. Obpasyercst ancopOLUUOHHEI 00BeM.
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3. Kaxpgas Touka BHYTpH aJCOPOLHOHHOrO OOBEMa XapaKTepusyeTcs OIpeAeNeHHBIM
3Ha4YE€HHEM afCOPOLHUOHHOrO MOTEHIMANA.
4. AncOpOLVOHHBIN NOTEHIMA TPEICTABISET COO0H H30TEPMUUYECKYIO paboty cxaTus rasa
(mapa) npu mepesozie ero u3 00BEMHOI (asbl B 061aCTh MOBEPXHOCTHOTO CIOS C JlaBIICHHEM,
OTJIHYHEIM OT PABHOBECHOIO.
5. Jleficteue ancopOLMOHHBIX CHJI IO MOpe yAameHHs OT MexbasHoi [IOBEPXHOCTH
YMEHBIIAETCS ¥ HA HEKOTOPOM PACCTOSIHHU PaBHO HYIIIO.
6. 3aBHCUMOCTB anCOPOIMOHHOIO MOTEHIHMATA OT aICOPOLMOHHOTO 06heMa HOCHT HA3BAHIE
XapaKTEePUCTHYECKOH KPUBOM.

BOIIPOC 3.1.4. Kaxoii u3 nepeuuciennvix aKcnepumMenmanvHulx Memodos He
nO38071em onpeoenins NOBEPXHOCIHOE HaAMANCeHUe?
OTBETHI:
1. MeToxn MaKcnManbHOTO JaBNeHns My3bipbka (MeTon PeGunzepa)
2. Mero[1 niepemenen s IapyKa B UCIIEPCHOHHOMN cpelie
3. CTamarMOMeTpHYECKHH METO T OTPHIBA KAILTH YKHIKOCTH
4. TeH3MMETPHYECKHI METO/I OTPhIBA KOJIbLA
5. Meroa xanu/UISIpHOTO MOIHSATHS KUAKOCTH.

BOIIPOC 3.1.5. Uzyuume nonosicenus, xapaxmepusyiowue aocopbyuio Ha mexcghaznoil

nosepxnocmu meepooe meno — eaz (nap). Kaxoe us mux cywecmeenno ommuuaemcs om
OCHOGHBIX NONOICEHU MeOPUU NOIUMONEKYAAPHOU adcopbyuu napos Bpynayspa — Dmmemma
— Tennepa?

OTBETHI:

1. Ha moBepxHOCTH TBEpHOro aacopGeHTa HMEOTCS HEePABHOLCHHBI B SHEPIEeTHUECKOM
OTHOIIICHHsI aKTHBHEIE LIEHTPEL.

2. Ancopbuust Muorocyolina. Kaxas MoJeKy1a nepBoro cios CIysKut LICHTPOM JIJIs afncopOiuu
BTOPOTO U IIOCIEAYIOIIHX CIIOEB.

3. Tlepeerit cioif amcopGTuBa oOpasyercs B pesynsTare jaeifCTBUS Ban-jiep-BaaibcoBbIx cu,
OCTIEIYIOIIME — B PE3YJIbTaTe KOMIICHCAIMH.

4. AncopbuposanHas (a3a mpelcTaBIseTcss KaK COBOKYIIHOCTS a7IcopOUPOBaHHEIX KOMILIEKCOB
— MOJICKYIAPHBIX LETIOYEK, KOTOPhIE SHEPTETHYECKH HE B3AUMOJICHCTBYIOT APYT € JAPYTOM.

5. TeroTs! ancopOLUK €IUHAYHOTO M JBOWHOTO KOMIUIEKCOB MPUONIU3ATENLHO OIUHAKOBEI H
PaBHEI TEIUIOTE OOBEMHON KOHIEHCALH.

6. Ancopbumio MOJIEKyI Iapa MOYKHO PacCMaTpHBAaTh KAk CEpUI0 KBA3MXUMHMYECKHX peaKImi
00pa3oBaHHs aJCOPOIHOHHBIX KOMILIEKCOB.

7. Tlpu 3HaveHHWAX NaBIEHHS B ra3oBod (ase, NaneKUX OT JABICHHS HACHIIEHHOIO napa,
00pa3syeTcss MOHOMOIEKY ISIPHBIN CIIOH.

8. Ilpu yBenuueHMHM NaBleHHs B Tra30Boi (ase YHCIO CBOGOTHBIX AKTHBHLIX LIEHTPOB
COKpaIaeTcs, & IUCII0 KPATHBIX KOMILIEKCOB PacTeT.

9. ObbemHas KOHIEHCANHS Iapa NPOUCXOAUT IIPH HOCTHKEHHH NaBJICHUH, PAaBHBIX JIABICHHIO
HAaCBIICHHOI'O [apa IpH JaHHOH TeMIeparype

10. TIpenmomaraercs, 9YTro IUIOmIAAb, NPHXONAMIASCS HA OIHY MOJIEKY1y ancopOTHBa B
TIOBEPXHOCTHOM CII0€, - IIOCTOSHHAA BEMHMYHHA. JTO JIAET BO3MOXKHOCTH BBIYHCIIATH BETHUHHY
YIETBHOM IIOBEPXHOCTH ajcopOeHTa.

IIpomesxyToUHAST ATTECTALMS [0 HTOTAM OCBOCHHS AHCIMILTHHBI
(KOHTPOJLHBIE BONPOCHI K 9K3aMeHY)

1. Crpykrypa numcmepcHbIXx — cucrem.  JlucmepcHas Gasa, nawmcmepcmonnas  cpena.
KonuvecTBeHHbIE XapaKTEPHCTUKU IUCTIEPCHOCTH

2. Knaccuduxamust IuCIIEPCHBIX CHCTEM: IO arp€TaTHOMY COCTOSHHIO JHUCHEPCHOM (azel u
MUCTIEPCHOHHOH CpEeZibl, M0 KOHLEHTPAaLHH, [0 XapakTepy B3aHMOIEHCTBHS JHCTIEPCHOU
(haskl ¢ AUCTIEPCHOHHOM CpesoH.
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I[lonstre 0 MMOPUIBLHBIX U THOGOOHBIX JUCIIEPCHBIX crcTeMax. OCcOBEHHOCTH KOJLIOUIHOTO
COCTOSIHHUSI BEILIECTBA.

Cycrensun u ux cpoiictsa. [lonyuenue. ArperaTuBHas yCTOHYHBOCTE M OIpPEIEISIONIME €&
¢axropel. CelMMEHTAIIHOHHBIN aHAIU3 cycnen3uit. [TacTel.

OMyJIBCHH, TIEHB! U UX cBoHcTBa. [lomydenue. THIIE SMynbeuit. Y CTORYHBOCTD IMYIBCHIL
meH M e€¢ Hapymenue. @DakTopsl YCTOHYMBOCTH OSMyidbcHit W men. CsoiicTsa
KOHIIEHTPHPOBAHHBIX ¥ BEICOKOKOHIIEHTPUPOBAHHEIX 3MYIILCHH.

Mertop! oy4eHns ¥ OYHCTKH KOJUIOMAHBIX PACTBOPOB.

MonexynspHO-KHHETHYECKHE W ONTHYECKHE CBOMCTBA KOJUIOMIHBIX CHCTEM. BpoyHOBCKOE
nBkeHHe (ypaBHeHue Oinmitedina), muddysus (ypasHenms OHKa), OCMOTHYECKOE
nasnenue. MIX B3aMMOCBS3E.

Cemnventanus. CefMMEHTANHOHHAs yCTONYMBOCTL M CeMMEHTAIOHHOE DABHOBECHE.
IenTpudyra 1 e€ npuMeHeHHe 1S HCCIEN0BAHUS KOJUIOUIHBIX CHCTEM,

PaccenBanue u mornomenue ceeta. Ypapuenue Pasest. YI5TpaMHKPOCKONHS H 3IEKTPOHHAS
MHKPOCKOIIHS KOJUIOUAHBIX cucTeM. Onpenenenue GopMbl, pa3sMepoB M MacChl KOJIOHIHBIX
YACTHIIL.

. TepmozHamMyuka TMOBEPXHOCTHBIX SBICHHH. TEpPMOIMHAMMKA IOBEPXHOCTHOTO CIIOSL.
[oBepxuocTHas dHeprus ['m66ca W NMOBEPXHOCTHOE HATSIKEHHE. MeToms! ONpeneNeHust
TIOBEPXHOCTHOTO HATSDKEHHUSI. 3aBHCUMOCTH OBEPXHOCTHOTO HATSIKEHHS OT TEMIIEPATYPBL.

. CBsA3b 1OBEpPXHOCTHOH 5Heprum [ubGOCa ¥ NOBEPXHOCTHOH SHTAIBIUH, KpaeBoii yron
cMauMBaHus. TepMoanHaMUYEKHe yCIOBHS CMAauMBaHuUs U pacTekanus. [uapoduIsHOCTS U
runpodoOHOCTE MOBEPXHOCTH TBEPIBIX TEI.

. AnicopOIHs NOBEPXHOCTHO-aKTUBHBIX BEIIECTB (ITAB). Tepmonunamuka ancop6uuu. BrBos
ypaBHeHust ['ub6ca. [loBepXHOCTHO-aKTHBHBIE U OBEPXHOCTHO-HHAKTUBHBIE BELIECTRA.

. M30TepMa 1OBEpXHOCTHOrO HaTsHKeHHs. YpaBHeHue IIIMIIKOBCKOIO. IToBepxHOoCcTHAS
akTuBHOCTD. IIpaBuno [loxio-TpayGe. Vpasmenue JleHrmiopa A7 MOHOMOJIEKYISPHON
ancopOuumu..

. Opuenranus monexyn I[TAB B moBepxHocTHOM crioe. OmpesieieHne IOMAH, 3aHIMAeMO
Moneky 1o [IAB B HaceinenHOM ancopbuuoHHOM cioe. Ancoponus ITAB u3 pacTBOpOB Ha
IIOBEPXHOCTH TBEPABIX Tell.

. IIpupona smeKTpuYecKux SBIEHHI B JUCHEPCHBIX CHCTEMax. MexaHH3M BO3HHKHOBEHHS
SNICKTPHYECKOro 3apsjfa Ha rpaHuue pasjgena naByX (as. CrpoeHue ABOHHOTO
JNEKTPUYECKOTO CIIOS.

. Munenna, crpoenne Munemsl ruapopobHOro 3oms. 3apsm u 3IIEKTPOKHHETHYECKHIA
NOTEHIHAT KOJUIOWHOW YaCTHLIEL. SIBlIeHMe nepe3aps Ky KOJUIOWIHBIX YaCTHII.

. DNEKTPOKUHETHIECKHE SBICHHsL. DiekTpodopes. Cps3b SIIEKTPO(POPETHYECKOH CKOPOCTH

KOJTOMHBIX YAaCTHIl C HX 3IEKTPOKHHETHYECKHM MOTEHIMATIOM (ypaBHEHHe | enpMrombpia-

CMOIIyXOBCKOTO). OnexTpodopeTryeckas [OJIBH/KHOCT. OIEeKTPOOCMOC.

OJIEeKTPOOCMOTHYECKHM METO/ H3MEPEHHS 3NEKTPOKUHETHYECKOTO TIOTEHIHAIA.

- YCTOHYHBOCTh M KOAryJISLMs KOMTOMTHBIX cucTeM. CeIMMEHTAlMOHHAs M arperaTHBHAs

YCTOHYHBOCTE KOJUTOHIHBIX CHCTEM. ATPETalisl i CeIMMEeHTalHs YaCTHIT TUCTIEPCHO (asbl.

. Koarynsus u Qaxropsl, eé BbBbBaromue. Memnennas u GbicTpast koarysamusa. Ilopor

Koarysauuu, ero ompenenenue. Ilpasuno Iymsne-Tapmu. Koarymsmus zomeii cmecsamu

371EKTPOIHUTOB. [IpaBuiIO aIMTHBHOCTH, aHTArOHU3M ¥ CHHEPIH3M HOHOB.

BaskocTh pacTBopoB. OTKIOHEHHE CBOMCTB PAacTBOPOB OT 3aKOHOB HEIOTOHA. YpaBHeHHe

bunrama. IlprauHel aHOMANbHOH BS3KOCTH PAcTBOPOB MOJHMEPOB. MeToms! H3MEpEeHHUs

BSI3KOCTH pacTBOPOB

2]. @axTophl yCTOHIMBOCTH PacTBOPOB. THKCOTPONHS CTyIHEH U Teleil. Cunepesuc.
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KonTposmpyionue nporpaMmsl /st CAMOCTOSITEILHON PaboThI CTYEHTOB
(TecToBble 3axanus)

KOHTPOJIUPYIOIIIASA ITIPOT'PAMMA 4.1.

BOITPOC 4.1.1. Ipoananusupyiime HUICENpusedenHbvie NONOJICEHUS,
xXapakmepusyrowjue Mexanusm o0bpasoeanus 060UH020 3nekmpuyeckozo cnos, Hatioume
NONOJiCeHUE, ABNAIOUjeeCs TUD0 HeGePHBIM, TUBO CnopHbIM!

OTBETHI:

1. DnexTpuuyeckme SsBICHHS Ha MEX(A3HBIX MOBEPXHOCTAX — CIEICTBHE H3OBITOYHOIMN
TIIOBEPXHOCTHOM SHEPrHH — Pe3yNIbTaT B3aUMOIEHCTBUS COpHKacaromuxcs pas MexIy coboil.
2. Croenuduaeckas ancopOuus HOHOB — INEPEXOA W3 JKUAKOH a3kl B MOBEPXHOCTHBIA CIO
YacTHIl IHCIePCHOH (asbl — CONPOBOXKIACTCS Iepepaclpe/elicHHeM 3apsIoB B 06NacTH
IOBEPXHOCTHOTO CIIOSI.

3. Eciu mexdaszHas MOBEpPXHOCTh 00pa3soBaHa BEIECTBAMHM, HE CIIOCOOHBIMH OOMEHHBATHCS
3apafamMH, TO JIBOMHOM ONIEKTpHYECKHH ciod MoxeT oO0pasoBaTecs B pe3yibTare
OPHEHTHPOBAHHUS IOJIIPHEIX MOJIEKYL.

4. Ilepexo HOHOB HMJIM 5JIEKTPOHOB U3 OJHOMN (ha3bl B APYTYIO HA IPaHMIlE pasielia HasbiBAETCS
ITOBEPXHOCTHON AHCCOLHALIHEH.

5. AzncopOuusi HOHOIE€HHOTO MOBEPXHOCTHO—AaKTHBHOIO BEIIECTBA MOMKET IIPOHMCXOIUTH Ha
TPaHALEe JIBYX HECMCUIHBAIOIIHXCS XKHAKOCTEH, HanpuMep, BOoAkI U Gensona. [lonspHas rpymma
MOJICKYJIBl ~ MOBEPXHOCTHO — aKTHBHOIO BEIIECTBAa, oOpaleHHas K BOde, OyJer
JUCCOLMUPOBATE; B Pe3yIbTaTe JUCCOLUALNE MeX(asHas IOBEPXHOCTE IIPUOGpeTaeT 3apsyl.

6. Ecni B cucTeMy MeTamn — BoJa J00aBHTh XJIOPUCTHIN HATPHIA, TO 3a CUeT HU30upaTeIbHOM
a/ICOPOIIMH aHHOHOB XJIOpAa HA MeTajlle IOSBHUTCS H3OBITOYHBIA OTPHIATEILHBII 3apsn, B
Gmu3nesxalieM ci1oe pacTBopa Oy/1eT H3OBITOUHEIH MONOKUTEIBHBIH 3aps/] B3 HOHOB HATPHSL.

7. Ilpn KOHTaKTe MeTaia ¢ razoBol (asoif IPOUCXOAMT MEPEXOI SIEKTPOHOB OT METAIa K
rasy. MexdasHasi HOBEpXHOCTh 3apsiKaeTcs.

BOIIPOC 4.1.2. Hsyuume nonooicenus, Xxapakmepusyiowue mexanusm o06pasoeanus
0B01IHO20 CILOA UOHOB HAa hpumepe 0bpaszoeanus 3013 cyivghama 6apus. Kakoe uz nux mpebyem
ymoyuneHus?

OTBETHI:

1. Tlpu cnuBaHWM BOAHBIX PacTBOPOB Xjopuiaa Gapus W cyab(aTa HaTpU obpasyercs 3011b
cynsata Oapus.

2. B 3aBHCHMOCTH OT YCIOBHH (KOHIIEHTpamys KOMIIOHEHTOB, TEMIIEpaTypbl M JPYTHX)
00pa3yroTcst MUKpOKpuCTanKy BaSOy, Gorbiueii nimi Menblieit uCnepcHOCTH.

3. Ecm MCXOZHBIE KOMIIOHEHTHI B3SITHl HE B CTPOrO CTEXMOMETPHYECKHX COOTHOMIEHHSX, TO
HOHBI 0apus UM CyIb(haT-HOHBI MOI'YT OKa3aThCsl B 3HAUMTEILHOM U30bITKE.

4. Ilpu u30BITKE, HANPUMEP HOHOB GapHusl, OHH HAYHYT HEPEXONHTH U3 pacTBOpa B TBEpAYIO (azy
H 3aHUMAaTh BaKaHTHBIE MECTa, JOCTPauBas KPHCTAIUIMYECKYIO PEIIETKY.

5. Ilpu stom TBepzas hasa mMpHOOpPETAET MOIOKHUTENBHBIN 3apA, JKUIKAS — OTPHLIATEIbHBIA.
W36pIrounble Cynb(aT-HOHBI BCIICACTBHE KYJIOHOBCKOTO B3aMMOJCHCTBHS NOATAHYTCS U3
pacTBopa K ancopOMpOBaHHBIM Ha MOBEPXHOCTH HOHaM Gapus — oOpasyeTcs IBOMHOM CIOM
HOHOB.

6. Mons! Gapus, BEI3BIBAIOIIME B JaHHOM CilydYae BO3HHKHOBEHHE MeK(Da3HOrO IMOTEHIMANA,
Ha3bIBAIOTCS OTEHIUAIONPEIEIISIOIHIMH.

7. CynpaT-HOHBI, KOHUEHTPUPYIOUIHECS B DACTBOPE OKOJNO 3apSKCHHOM IIOBEPXHOCTH
KPHUCTAILIOB CyIb(ara Oapus Ha3bIBAIOTCS IIPOTUBOHMOHAMH.

BOITPOC 4.1.3. Kaxoe u3 onpedenenuil, Xapaxmepuzylouux 31eKmpoKuHemuyeckue
SGNIEHUS, MOJICHO CHUMAMb NPOMUBOPEHUBHIM?

OTBETBI:
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1. SleneHwe mepeHoca JKUIKOCTM TOX JEHCTBHEM BHEIUIHETO 3IEKTPHYECKOrO OIS,
HabmoaeMoe B KAWUIIPHO—IIOPHCTBIX TeNaX, a TaKkKe B ONWHOYHBIX KalHIUIIpax,
Ha3BIBAETCS JIEKTPOOCMOCOM.

2. Ilepememienue 4YacTHIl IHCIEPCHOH ()assl B OIEKTPHYECKOM IONE OTHOCHTETHHO
JMUCTIEPCUOHHOM CPEIbl HAa3hIBAETCA AIIEKTPO(OPE3OM.

3. BO3HHKHOBEHHE DPA3HOCTH MOTEHIHANOB MEXIY ABYMS CTOPOHAMH TOPHCTON auadparmsl
IpH MpPONYCKAHWH 4YE€pe3 Hee BOIBI JIMOO MEXJIy KOHIAMH OJMHOYHOIO KAlWIspa IpH
NPOTEKAHHWHM YEPE3 HErO BOJIBI HA3HIBACTCH MOTEHIMAIOM TEYECHHUS.

4. TlosgBnenne pasHOCTH MOTEHIMANIOB MEXIY IBYMs SJIEKTPOAAMH, DACIOIOKEHHBIMH HA
PasHOH BBICOTE COCYZa, B KOTOPOM OCENaeT (IlepeMemaercs) CYCIeH3HsI MEJKOJHCIIEPCHOrO
KBaplia, Ha3bIBACTCSI MOTEHIHATIOM OCEIaHMsI UIH MOTEHI[HAIOM CEAUMEHTAIHH.

5. DNEKTPOKMHETHYECKHUE SBIICHHS [IPOSBISIOTCS TeM cilabee, YeM MeJbyue JacTHIIBI JHCIIEPCHON
(hasbl, ¥ HCYE3AIOT COBCEM TPH NIEPEBOJIE AUCTIEPCHON CHCTEMBI B MOJEKYJISPHbIN pacTBop.

6. IlpuauHa  SNEKTPOKMHETHYECKHX  SBICHHN  3aKMIOYAETCS B CYILIECTBOBAHHH
MPOTUBOIIOJIOKHBIX 3aPsI0B TBEPIOH U XKUIKOH (a3 CHCTEMBEL.

7. Pa3HOMMEHHOCTb 3apsAnoB (a3 NPHBOZHT B CiIydae HENOMBIKHOIO IOPHCTOTO Tela B
SJICKTPHUIECKOM MOJIE K IEPEMEIICHHIO IIOABIKHBIX TIPOTHBOMOHOB BMECTE C JKUIKOH (ha3oil.

8. CymHOCTb JNEKTPOKMHETHYECKHMX SBICHHH 3aKII0YAETCSs B TNEPEIBIKCHHH YACTHIL
MMCTIEPCHOH  (pasbl M NUCTIEPCHOHHOH Cpelbl HpH MPHIOKEHWH K CHCTEME pAasHOCTH
NOTEHIHANIOB HIIH, HA00OPOT, B BO3HMKHOBEHMIO PAa3HOCTH IIOTEHIINANOB TIPH OTHOCHTEIHHOM
HepeMEIIECHUN (a3bl U CPEIBL.

KOHTPOJIMPYIOUIAS ITIPOT'PAMMA 4.2.

BOITPOC 4.2.1. IIpoananusupyiime paccysxcoenus 0 npupode sneKmpoKuHemu4eckozo

HOMEHYUANA U YKAdCUme ouuboyroe?

OTBETBI:

1. DneKTpOKMHETHYECKHH MOTEHIHAT — 9TO 3IeKTPHYECKHH MOTEHIHAN, OTCUUTHIBAEMBI OT
TPaHUIBL CKOJBKEHHSA 0 YPOBHS B XXKHAKOH (ase, M0CTATOUHO YOAIEHHOTO OT Mex(asHol
IPaHHUILBI pa3jena.

2. I'panmia CKOJIbKCHHAS yCTAHABIMBACTCS TIPH OTHOCHTE/IBHOM IIepeMeNIeHu: (as, HanpuMep
[P TEYCHUH JKUIKOCTH BJIOJIb TBEPAOH MOBEPXHOCTH.

3. HeBO3MOXXHO yKa3aTh TOYHOE TIOJI0KEHHE MPAHHITBI CKOJBIKEHHUS.

4. C mocTaTo4HON yBEPEHHOCTBIO MOYKHO NPEANOIOKHTE, YTO NEPBBI CIOM MOHOB H HEPBBIH
CIIOM MOIEKYJI BOIBI, CMauMBAIOIIKX TBEPIYIO a3y He IepeMeIaioTcs OTHOCHTENBHO TBepHOil
(ha3bl IpH TEUEHUH KUIKOCTH.

5. DIeKTPOKMHETHYECKUH TIOTEHIIHAT BO3HUKAET IPH OTHOCUTEIBHOM IIEPeMELICHHS ¢a3 nox
JEHCTBHEM IIPUIIOKEHHOTO 3JIEKTPHYECKOrO MOJISL.

BOIIPOC 4.2.2. Paccmompume nonodicenusi, ONUCHIBAIOWUE MEXAHUZM obpasoeanus
0601iH020 dneKmpuyeckozo cios uonos. Kaxoe uz mux npomusopeuum skcnepumenmansvivm
oanHbim?

OTBETHBI:

1. Ha rpanmne Boga — TBepblit #omua cepebpa B BoAy GyAyT NEpeXOIMTh IPEHMYLLECTBEHHO
HOHBI cepebpa, Tak KaK OHH 0oJiee rupaTHpOBAHEL.

2. TlosepxHocTs Hoauna cepebpa GyaeT HMeTh HEKOTOPBIH U3GBITOK HOHOB HOJA, KOTOpBIH co
CTOPOHBI BOJIBI Oy/IeT HEWTPAIM30BaH H30BITKOM HOHOB cepedpa B IIPHIIETAIOIEM CIIOE.

3. DTOT TmTpomecc TpHBENET K BO3HMKHOBEHHIO MeX(Ma3HOrO CKauka [IOTCHIHAJIOB,
MPEeNATCTBYIOMIErO AalbHEHIIEMY IEPEXOY HOHOB.

4. JIBOHHO} cIOH HOHOB OOpasyercs He CaMOIPOM3BONLHO, @ B Pe3yJbTare YMEHBIIEHUS
SHEPIUH TOBEPXHOCTHOI'O CIIOS.

5. B pesymbrare mpomecca nepexona HOHOB YCTAHABIMBAETCS DABHOBECHE, KOTOPOMY
COOTBETCTBYET ONpPEJECIIEHHOE 3HAYCHUE CKAavKa I0TEHIHATIOB.
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BOIIPOC 4.2.3. Kaxoe u3z serenuii nabniodaemcs, eciu JICUOKOCMb NOO GIUSHUEM
DPAsHOCMU NOMEHYUANL06 NepeMenyaemcs yepes nOPUCmyIo HenoOBUICHYIO MEMOPAHy K 0OHOMY
U3 31eKmpo0oos?

1. Dnextponus

2. anextpodopes
3. BIEKTPOOCMOC
4. spdexr Kunke
5. abdexr dopua
6. JNIeKTpOaHaIIU3.

KOHTPOJIMPYIOIIAS ITIPOTPAMMA 4.3.

BOIIPOC  4.3.1. [lpoananusupyiime nonosicenus xapaxmepusyiowue cmpoenue
060liH020  anekmpuieckozo cnos. Kaxoe wus mnux me coenacyemcs ¢ coepemenHviMmu
meopemu4eCKuUMu U SKCNePUMEeHMATbHLIMU OQHHLIMU?

OTBETHI:

1. [IBoiiHOH 3/EKTpUYECKHil CIOM COCTOHT M3 HOHOB OIHO 3HAKA, OTHOCHTEIBHO IPOYHO
CBA3QHHBIX C JHCIEPCHOM ()asodf, M SKBMBAIGHTHOrO KOIMYECTBA IIPOTHBOIMOIOKHO
3apsDKCHHBIX KOHOB, HAXOAAIMXCS B TUCIEPCHOHHOM cpesie BOMM3H Mexa3HON TOBEPXHOCTH.
2. 3apsa Ha TOBEPXHOCTH TBEpHOH JucmepcHOM (Baskl B  IepBOM NPUOTHIKEHHH
paccMaTpHUBAETCs KaK OBEPXHOCTHEIH 3apsl.

3. IIBoiiHOM 3TeKTpHYECKHUii CII0H 00pasyeTcs B pe3yJbTaTe H30HpaTeIbHON anCcopOUUy OIHOTO
U3 HOHOB, IIPHCYTCTBYIOIINX B IUCIIEPCHOHHOMI CpeJie.

4. JlpoiiHOW onexTpudeckuil Ccnoi Ha MeK(pasHOM IpaHHIlE TBEpHOE TelN0 — S KHIKOCTH
IIPECTABIAETCA KaK IIIOCKHH KOHICHCATOP, O/iHa 00K/IaKa KOTOPOTO CBA3aHa ¢ TTOBEPXHOCTHIO
TBEPAOro Te€ja, a Apyras, Hecylas NPOTHBOIOIOKHEIN 3aps, HAXOJUTCS B JKUIKOCTH BOIH3H
HOBEPXHOCTH.

5. BcerencTere TEMIOBOTO JBHXKEHHS MOHOB TPOTHBOMOHBI PACCESHBI B IKHIKOMN dbaze He
HEKOTOPOM PACCTOSIHHH.

BOIIPOC 4.3.2. Ilpu Kxakux 3Ha4enusx s1eKmpOKUHEeMUYeckoz0 nomeHyuana 6
MUNIUGONLMAX OUCNEPCHAS CUCIEMA MOJICEM CHUMAMbCS YCIMOUYUBOT?

OTBETHI:

1.0...30
2.0...50
3.0...100
4.30...70
5.50...100

BOIIPOC 4.3.3. Kaxoe us ypasuenuii coomsemcmeyem meopuu cmpoenus 080UH020
S/IeKMpU4ecKo20 cnos, npeonoxcennou Lllmeprnom?

P
' v
Fzo
2. =c, exp| —
C+ Oxp[ RT]
3. £=4nnQc/ el
D_+zFp
4. ¢c_=c,exp| ————
- p[ RT ]
5. E=4mnU/eH

BOIIPOC 4.3.4. Hzyuume onpedenenus, xapaxmepusyiouue CMPYKMYPY MUuyennsl
3 - _

{(m[Fe(OH),]- nFe** -3(n - x)CI"}3xCI

Kaxoe uz nux nemourno?
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OTBETHI:

1. m — YKCIIO HEUTPATBHBIX MOJIEKYI, 00pa3yOIIUX arperarhl

2. N — YMCIIO MOTEHIHAT00pa3yIoIKHX HOHOB

3. 3(n-X) — YMCIIO NPOTHBOHOHOB, HAXO/AIIMXCS BOTH3Y MTOBEPXHOCTH

4. X — 9UCIIO IIPOTHBOMHOB, PACCESIHHBIX B JKHKOH (haze Ha HEKOTOPOM PACCTOSHAH OT IPAHUIIBI
paszzena

5. (n-X)+X — 9HCII0 HOHOB, HAXOMIMXCS B TP QY3HOHHOM CIIOE.

YCTOMUYMUBOCTD M KOAT'YJISAIUS JUCITEPCHBIX CUCTEM

KOHTPOJINPYIOUIAS ITPOTPAMMA 5.1.

BOIIPOC 5.1.1. Cpedu ymeepoicoenuil, Xapaxmepusylouux yCmouiugocnto OUCNePCHbIX

cucmem, Hauoume HemoyHoe.

OTBETHBI:

1. YCTOWYHBOCTD AUCIIEPCHBIX CHCTEM XapaKTEpH3YeTCs HEM3MEHHOCTBIO BO BPEMEHH pasMepoB
YACTHIL JICTIEPCHOM (Da3Bl M COXPAHEHHEM UX PABHOMEPHOTO PACTIPE/IEICHUs B UCTIEPCHOHHOM
cpexne.

2. Bee aucnepcHble CHCTEMbI TEPMOJIMHAMUYECKH HE yCTOHYIMBBIL.

3. KuneTwyecko#f Ha3bIBAE€TCS YCTOMYMBOCTH JUCIEPCHOM CHCTEMBI IO OTHOLICHHIO K
IPAaBUTAIIMOHHOMY HJIH IEHTPOOEKHOMY MOTISIM.

4. Koarynsiusi — IpoLece CIIMNAHKS YacTHIl AUCIEPCHOH (assl B Oonee KpPYIHBIC arperarsl,
NPUBOJAMME K TIOTepe KHHETHYECKOH yCTONUHMBOCTH, pasieneHMIO (a3 u, kaK Cle/CTBHE, K
pa3pyLICHUIO CHCTEMEL.

5. ArperaTMBHOM yCTOMYHBOCTBIO HA3bIBAETCS CIIOCOOHOCTH CHCTEMBI IIPOTHBOCTOSTE
YKPYITHEHHUIO YaCTHI] JUCIEePCHOH (asbl.

6. KoarymsTel, oOpasyloli@ecs B pe3yNbTaTe arperaldu YacTHIl JHCIICPCHOH bazsr,
IPEeNICTABIAIOT CO0OM OCaIKH pa3IUYHOM CTPYKTYpBI: PBIXIbIC, IUIOTHBIE XJIONBEBUIHEIC,
BOJIOKHHCTEIE, KPUCTAIIONONO0HBIE.

BOIIPOC 5.1.2. Hsyuume nonodceHuss pPAzbACHAIOWUE Npupoody YCmoudusocmu

konnoudHelx cucmem. Kaxoe uz nux owubouno?

OTBETBI:

1. Ha 61M3KOM PACCTOSIHHM MEK/AY KOJUIOMIHBIMH YaCTHLAMH JCHCTBYIOT MEXMOIEKYIIPHEIE
BaH-/[ep-BaaIbCOBHIE CHJIBL

2. Hanmuue ABOMHOrO 3JIEKTPUYECKOro CI0s Ha IOBEPXHOCTH KOJUIOMAHBIX YaCTHIl HCKIFOYACT
B3aUMOIEHCTBUE MEKIY HUMH.

3. VCTOMUMBOCTE JUCIEPCHBIX CHCTEM OO0YCIOB/IEHAa COOTHOINCHHEM MEXMOJEKYIAPHBIX CHII
MPUTSDKEHUS U SNEKTPUIECKUX CHJI OTTAIKHBAHHUS.

4. BO3MOXHOCTb CYINECTBOBAHMS IUCIEPCHOH CHCTEMbI O0YCIOBJIEHA HAIMYHEM HEKOTOPOTO
SHEpreTHyeckoro  (MOTEHUHaNnbHOro) —Oapbepa, KOTOPBIM  IIPEISTCTBYCT COMUKEHUIO
KOJIJIOMIHBIX YacTHI ¥ X CIIHIAHHIO.

5. KuHeTnueckas yCTOMYHBOCTD OLPEEIIACTCs pasMepaMy JacTHIL.

BOIIPOC 5.1.3. Kakoe u3 nepevucieHHvlXx 6030elcmeull He MOJicem 6bl36antb

KoazynaAyuio eudpo3ona?

1. i3MeHeHue TeMIepaTyphl

2. MEXaHHYECKHE BO3IEHCTBHSA

3. nobasJieHne MOBEPXHOCTHO-AKTHBHEIX BEIIECTB
4. BBEJIEHHE 3IIEKTPOJIUTOB

5. 3JIeKTPOMarHMTHOE U3Ty4IeHHE.

BOIIPOC 5.1.4. Onpedenumv KOHCMAHMY CKOPOCMU KOGZYIAYUY, €CiU 6 OOHOM
KyOuueckom Mempe 3015 UCXOOHOe KOuuecmeo uacmuy pasHo 5-1 0" a epema nonosunnoil
xoazynayuu cocmaensiem 10 ¢?

OTBETHI:
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KOHTPOJIMPYIOIIAS ITPOI'PAMMA 5.2.

BOITPOC 5.2.1. H3yuume nonoosicenus, xapaxmepusylouue CyuHocms cmabuiusayuu

oucnepcuvix cucmem. Kaxoe uz nux npomugopeuuso?

OTBETHI:

1. Ha MesxdasHO# moBepXHOCTH pasfiena ¢dasa — cpena oOpasyercsi IOBEPXHOCTHEIM CIIOH U3
MOJIEKYJT CTa0UIIM3aTopa.

2. TlonHas (WKcarMs IHUCIIEPCHOM CHCTEMBI OOYCIOBIMBAETCS TEM, YTO BBICOKOBSI3KHI
cTaGUIM3HPYIONIHit CII0M He BbLIABIMBAETCS [IPH CTOJIKHOBEHHH YaCTHIl AWCIEPCHOH (assL.

3. CraOWiM3HpyIOIIMMH CBOMCTBaMH 007afaroT aJCOpOIMOHHBIE CJIOH OPHEHTHPOBAHHBIX
IOBEPXHOCTHO—AaKTHBHBIX BEIIECTB: O€JIKH, MbLIa U APYTHE.

4. TIpodHOCTh anCOPOLMOHHOIO CIOS HapacTaeT ¢ yBenudeHHeM PH cpeisl U INOBBIIICHHEM
KOHIIEHTPALUs IOBEPXHOCTHO-aKTHBHOTO BEIECTBA.

5. Tlpemen WOBBIINIEHUS CTAOMILHOCTH MHCIEPCHBIX CHCTEM — o0Opa3oBaHie CIUIOIIHEBIX
IPOCTPAHCTBEHHBIX CTPYKTYp-TEJIeH.

BOIIPOC 5.2.2. Koazynsayus KOMIOUOHBIX CUCIEM MOJICen NPOUCXO00UMb NOO GIUAHUEM
paoa paxmopos. Kaxoii us nepewuciennvlx paxmopoe umeem HaueadicHeluiee meopemuieckoe
u npaxmuyueckoe sHavenue?

1. CrapeHue CHCTEMBI

2. U3MEeHeHHe KOHIIEHTPAIHH AHCIEPCHOM (ha3sl
3. MeXaHWUYECKUe BO3IEUCTBUSA

4. u3MEHEeHUE TEMIIEPATYPEI

5. nobaBneHHE AIEKTPOIUTOB

6. IelicTBHE CBRETA.

KOHTPOJIMPYIOIIAS ITPOI'PAMMA 5.3.

BOIIPOC 5.3.1. Ilpoananusupyiime RONOJICEHUs, Xapakmepusylowue oOetcmeue
snexmpoiumos Ha 30ab. Kaxoe u3 Hux He OmHOCUMCA K NpABUNGM  KOA2YIAYUU
anexmporumamu?

OTBETBI:

1. Koarynupyromum aeiictBueM 0061analoT HE BCE HOHBI SJIEKTPOJIUTA, & TONBKO TE, KOTOPBIE
MMEIOT 3apsi/l IPOTHUBOIIOJIOKHBIH 110 3HAKY 3apsily KOJUTOUIHOH YacTHIIBL.

2. Jlns Hagana KoaryJsiuyd HeoOX0AUMO NPEBLICHTE HEKOTOPYIO MUHUMANIBHYIO KOHIIEHTPALUIO
SJIEKTPOJIUTA B 30JIE.

3. Ilopor xoaryisumy — 3TO BENMYMHA, XapaKTEpHU3YION[as YCTOMYMBOCTH 3014 K
SNEKTPOTUTAM.

4. Koarymupyrolasi Cijia HOHa TeM Ooiblle, 9em OOMbIIE €ro BalICHTHOCTh, M BO3PACTaeT C
yBEJIMUEHHEM pajiyca HOHA IPH OJHMHAKOBOM BaJICHTHOCTH.

5. Koarymsmust 301 IPOUCXOIHUT B Pe3yiIbTaTe H3MEHEHHs KOHILEHTPAUY JUCIIEPCHOI (assl 1
IPUBOIUT K 00pa30BaHUIO OCAIKOB — KOAryJsTOB

BOIIPOC 5.3.2. Hzyyume npednocwliku, HA OCHOBAHUU KOMOPbIX DA3CUBAIONICS
npedcmasnenus 0 Koazyrayuu Konnouoos. Kaxas us nux ne yuumwieanracs CMonyxosckum Ons
nocmpoenust meopuu 6blcmpotl Koazynayuu?
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OTBETHI:
1. Mexay uacTHIAMH JHCIEpCHOH (a3l ACHCTBYIOT CHJIBI NPUTSKCHAS M CHIIBI
97IEKTPOCTATHYECKOT0 OTTAIKHBAHMS.
2. Ilpu cOmMXeHWs YacTUIl AMCNEPCHOM (askl B IIpomecce OpPOYHOBCKOTO JBH)KEHHS Ha
OCTATOYHO OIIM3KKE PACCTOSHUS YaCTHIIBI CIMBAIOTCS, 00pasyst arperar.
3. CKOpOCTB KOAryJIsIiuy ONPENENsIeTCs YaCTHYHON KOHIUCHTpalHeH o 1 TemrepaTypoH.
4. Tlpu CTONKHOBEHMSX MEPBUYHBIX YaCTHIl 00pasylOTCs CHadana BTOPMYHBIC, a 3aTeM
TpeTHYHEIE U D0JIee CIIOKHBIC.
5. CKOpOCTB arperaTMpOBaHHUs CYIIECTBEHHO 3aBUCHUT OT IPUPOJIBI CHII, IEHCTBYIOIAX MEXKLY
YacTUIIaMU JUCTIEPCHOH (a3bl

CTPYKTYPOOBPA3OBAHUE U CTPYKTYPHO-MEXAHUYECKHE

CBOWCTBA JUCHEPCHBIX CUCTEM

KOHTPOJIUPYIOIIASI ITIPOI'PAMMA 6.1.

BOIIPOC 6.1.1. Kakoe u3 yKazaumwlX C60UCME He CEA3AHO HENOCPeOCMBEHHO CO
cmpyKmypoi OUCNepcHotl cucmemul?
OTBETHI:
1. 3macTU4HOCTH
2. TEeKy4eCThb
3. BA3KOCTH
4. cMa4YHuBaeMOCTb
5. IIIaCTHYHOCTH
6. IPOYHOCTB.

BOIIPOC 6.1.2. Kakoe u3 nonosicenuti, Xapakmepusylowjux CmpyKkmypbl OUCHEPCHBIX
cucmem, A615emcs He6epHoIM?
OTBETBI:
1. CTpykTypa — 3TO IPOCTPaHCTBEHHBIH KapKac — CETKa, 00pa30BaHHBIA CBA3SIMH aTOMOB,
FIOHOB, MOJIEKYJI, MAIIEJUI, KPHCTA/UIMYECKHX OTPOCTKOB H YACTHI[ KOJUIOMIHBIX Pa3MEPOB.
2. B KOJUIOMIHBIX M MHKPOTETEPOr€HHBIX CHCTEMaX PasiH4aloT THKCOTPONHO —OOpaTHMBIe,
HIH KOaryJIsIUOHHBIE CTPYKTYPHI, H HEOOPaTHMO —paspylIaroIiiecs, UK KOHICHCAMOHHO-
KpPHCTAJUTH3aIMOHHEIE CTPYKTYPBL.
3. KoaryIsusoHHas CTpyKTypa o0pasyercs CLEIIeHHEM IePBUYHBIX YaCTHL( AUCTIEPCHOI (a3l
BaH-JIeP-BaalbCOBBIMU CHIIAMH.
4. KoHmeHCalMOHHAs CTPYKTypa BO3HUKAET B pe3yJbTaTe 0Opa3oBaHUs MPOYHBIX XHMHYECKHX
CcBS3e# MEX/ly YaCTHIIAMH JTUCIEPCHOH (a3bl.
5. KpHCTaTM3alMOHHbIE CTPYKTYPbI (POPMHPYIOTCS B POLECCE BHIKPUCTAILIA30BBIBAHNS HOBOH
(bazel BereACTBHE CpALMBaHKsl KPUCTAIJIUKOB.
5. IIpoYHOCTH  KOAryISLUOHHBIX  CTPYKTYp  3HAYMTENBHO  IIPEBBINACT  NPOYHOCTH
KOHJIEHCAIIMOHHBIX H KPUCTAIU3AIIMOHHBIX.
6. Tee06pa3oBanye — 3TO BO3HUKHOBEHHE IIPOCTPAHCTBEHHOH CETKM M3 4acTHL JUCIIEPCHOH
(ba3bl, B METIAX KOTOPOH HAXOIUTCA Cpefia.
7. Crennuyeckoe CBOMCTBO KOATYIISLHOHHBIX CTPYKTYP — CIOCOOHOCTB CamMONPOH3BOJILHO
BOCCTAHABIIMBATH CBA3H MEXIy YacTHIAMH, Pa3pyIIeHHbIE IPH MEXaHMYECKOM BO3JCHCTBHU Ha
CHCTEMY.
8. Cunepesuc — SIBJICHHE CAMOIIPOM3BONBHOIO YMEHBIICHHS Pa3MEpPOB Ielid IPH COXPaHEHUH
€ro CTPYKTYphl C OJHOBPEMEHHBIM BBIICJICHHEM W3 HEr0 JUCICPCHOHHOH  CpEbL,
colepiKallencs B NeTIAX.

KOHTPOJIUPYIOIIASI ITPOI'PAMMA 6.2.

BOIIPOC 6.2.1. Cpedu nonodicenuil, Xapaxmepusylouwux CmpyKmypel U C80UCMEd
KOMNOUOHBIX cucmem Hailoume ouinnbounoe?
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OTBETBI:
1. OBpasoBanye CTPYKTYP B KOJUIOM/IHBIX CHCTEMaX — PE3yJbTaT CLEIUICHNS, CPACTAHHS JaCTHIL
quEcnepcHoi (assl MO BIMSHUEM NEHCTBYIOMUX MEXIY HUMH pu3MYEeCKIX HIIH XUMHYECKUX
CHIL.
2. Ipomecc o6pazoBaHusi CTPYKTYPhl M CBOWCTBA CTPYKTYPHPOBAHHBIX CHCTEM 3aBHCAT OT
CBOWCTB ITOBEPXHOCTH YACTHUI( JUCTIEPCHOH (ha3bl, ¢ HEOJHOPOJHOCTH, XUMHUIECKOrO CTPOCHHU,
(dopMBI U IPYTHX.
3. OCHOBHBIE THITBl CTPYKTYD: KOAry/IsSIHOHHbIE, KOHICHCAIIMOHHBIE H KPUCTAILTH3AIMOHHBIC,
pasNuumMe ONpeeNsiercss MNPHUPOJOH CHI CLCIUICHHs, ACHCTBYIOUWMX MEXIy HacTHIAMH
JUCIEPCHOM a3kl
4. Crtpykrypa, obpasyiomascs B pe3ylbTale CPAacTaHHs KOJUIOMIHBIX HacTHIl B CILIOIIHOM
IIPOCTPAHCTBEHHBIH KapKac-CeTKy IIOf felcTBHeM BaH-1ep-BaanbCOBRIX CHIl Ha3bIBACTCA
KOHIEHCALIHOHHOHH.
5. KoarymsudoHHBIE CTPYKTYPhl BO3HHKAIOT B PpE3YJIbTATe IIOHIKCHHS arperaTuBHOH
YCTOMYMBOCTH JUCIIEPCHOM CHCTEMBI IIyTeM CLCTIICHHS IEPBHYHBIX JaCTHI aucnepcHoi ¢assl B
IPOCTPaHCTBEHHBIE KApKacChl.
6. Eciu 00BeMHBI Kapkac—ceTKa (pOpMEpPYETCs 32 CUET XMMUYECKHX CBs3€H aTOMOB, MOJIEKY I
I KPUCTA/UIMYECKUX CPOCTKOB, a IUCIEPCHOHHAs Cpeja 3aKiIOYeHa B sdeiKax Kapkaca, TO
CTPYKTYpa CHCTEMBI Ha35IBAETCS KOHIEHCAIIHOHHO—KPHCTaLTH3aHOHHOM.
7. Crnenududeckoe CBOHCTBO KOAryISIMOHHBIX CTPYKTYp — THKCOTPOIMS — CIIOCOOHOCTH
CaMOIIPOH3BOJIEHO BOCCTAHABIMBATECS [IOCIE MPEKPANIEH s MEXaHUYECKOro BO3ACHCTBUS.
8. XapaxkTepHOEe CBOMCTBO THKCOTPONHBIX CTPYKTYp — 3IIaCTHIHOCT. IInactuunsle Tena
HeOOPATHMO U3MEHAIOT pa3Mephl i GopMmy Moj AEHCTBHEM BHEIIHHMX CHII; MOCIE MPEKpalleHHs
BO3/IECHCTBHA H3MEHEHHUS OCTAOTCSL.

BOIIPOC 6.2.2. IIpoananusupyiime onpedeienus, Xapaxmepusyloujue ceoucmea
cmpykmyp u Hagioume owubounoe?
OTBETBI:
1. O6pasoBanme CTPYKTYpbl, OXBaTHIBAIONIEH BeCh 00BEM MCHEPCHOH CHCTEMBI, BO3MOXKHO
TONBKO IPU OIpEJeTeHHON KOHLEHTPAIMK YacTHIl AUCIEPCHOH (ashl, AOCTATOYHOH A
IOCTPOEHHS IEIBHOIO Kapkaca.
2. CBsi3b MEXKLY BS3KOCTBIO KOJUIOMJHON CHCTEMBI M COJEpXaHHEM IHCIEPCHOH dazer
onuceBaeTcs ypasHeHueM 77 =17,(1+-K-@), rae n U Mo — BA3KOCTb CHCTEMBI U CPE/IbI; K -

KOHCTaHTa, onpeensemast GOpMoil 4acTuIl; ¢ — 0ObeMHas 1071 TUCIEPCHOH (askl B oObeme
CHCTEMBI.

dUu
3. TedyeHHe BS3KUX TEJ OMHCHIBAETCS 3aKOHOM P = ?}—d?, rne P — manpsoxkenue casura; U —

nuHeiHAS CKOPOCTh TEUSHHS; X — KOOPAMHATA, HOpMaibHas K IOTOKY; 1] — BA3KOCTB CPe/bL.
4. Bs3KOCTb NHMCIIEPCHBIX CHCTEM — HENOCTOsIHHAs Belu4uHa. Ee 3HauYeHHe 3aBHCHT OT
YCIIOBHH OnpeAeneH s, OT CKOPOCTH TeUCHHU.
5. BSI3KOCTH TeJa OTIMYAIOTCS OT IUIACTHYHBIX TEM, YTO TEKYT NpH JIOOBIX HAMpPSDKEHHSX.
Hanuuue CTPyKTYpHI U3MEHSIET XapakTep TeUCHHU.

BOIIPOC 6.2.3. Ha xaxom u3 2pauxog npeocmasiiena XapakmepHas 3asucumocio
63KOCMU OM HANPANCEHUA COBU2A OIS CESZHO-OUCNEPCHOU CIMPYKMYPUPOBAHHOU cucmemol?

OBETBL:

@OH/T ONEHOYHBIX CPEJCTB Ul TPOBEJEHHS ATTECTAallMH YPOBHA C(HOPMHPOBAHHOCTH
KOMIIETEHIIHH 00yJaromuXcsl [0 UCIUTIIMHE 0QOPMIISeTCS OTACIBHEIM TOKYMEHTOM.
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6. YYEBHO — METOINYECKOE 1 UTHO®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUTIINHBI

6.1. KnauroodecnedeHHOCTh

HaumeHOBaHHE JTUTEPATYPBI: aBTOP,
HA3BaHHWE, BUJL U3[aHHUA,
M3M1aTEIbCTBO

lon u3nanus

KHUI'OOBECIIEYHEHHOCTb

Konu4ecTBO 3K3eMIIAPOB

n3naduii B oudbnuoreke Bal'Y B

cooteetcTeuu ¢ @I'OC BO

Hanuuue B 3NEKTPOHHOM
oubnuorexke Bal'V

1

2

2

4

OcHoBHas nuTeparypa*

1. Borouknii C.C. Kypc xonnouaHo
XuMuH: yaebHuk 2- U3, - M.:
Xumusg, 1976. - 512 c.

1976

102

2.@punpuxcoepr IL.A. Kypc
KOJIOMIHOM Xumun: yuebuuk. — J1.:,

2010. -416 c.

2010

86

3. Mapkoe B. @. Mackaesa JI. H.
Bpycuuusina JI. A. Anexceesa T. A.
KonnouaHast XUMHsA: PUMEDBI U
zanauu: YueGHoe nocobue - 2-e
U3, cTep. - M.:®nunTa, U3a-80
VYpaun. yH-Ta, 2017. - 188 c.

2017

http://znanium.com/catalog/
product/948402

4.Onsmepcknii M.B., [lopodeesa
Hu.B. Konnounuas XUMHUS.
TToBepXHOCTHEIE ABNICHHA H
aMcrepcHele cucTemsl. PelfTuHrosas
CHCTEM@ OpraHMW3alid M OLEHKH
caMOCTOATENLHON paGoTsl cTyneHTa/
Vue6. nocobue. Bnl'Y, Bnaaumup. —
2003. -70 c.

2003

http://dspace.www 1.vlsu.rw/
handle/123456789/562

5.IIpakTuyeckue paboTsl 1o
KonnounHoi xumun. lunsesa JLIL.,
Cypnakosa H.H., Benoycosa B.H.,
Mumnakosa T.C., MamonTos I'.B.
VuebHoe nocodue. 2015. 244 ctp.

2015

https://e.lanbook.com/book/
68308

JononHuTeNbHas JIuTepaTypa

1.Ponuux B.B. @®usu4eckas u
KoJToMaHas xumus: yaeOHoe
nocobue. — CTaBponoib:
ATPYC, 2013. — 156 c.

2013

10

2. Kupuuenko O. A.

[TpakTHKYM MO KOJUTOHAHON XHMHH:
VyefHOo-MeTOAHYECKOE OcCOoOHE -
M.:MIIT'V, 2012. - 110 c.

2012

http://znanium.com/catalog/
product/757805

3. ®panuesa H. H. besruna 0. A.
Pomanenko E. C. Bonocosa E. B.
KonnoupHas xumuu: yuebHoe
nocoGue. - Craspomnons: [Naparpad,
2013.-52¢.

2013

http://znanium.com/catalog/
product/514197

6.2. Ilepuoamveckue U3XaAHUS

1. Boma: XuMus ¥ 9KOJIOTHUSL.
2. CopOuHOHHBIE H XPOMATOrpaQuIECKUE [IPOLECCHL.

3. Environ Technol.
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4. BoctouHo — EBpomneiickuii )xypHalI IIepeoBbIX TEXHOIOTHi

6.3. HuTepHeT — pecypchbl

1. https://ru.wikipedia.org/wiki/
2. http://www.chemport.ru/

3. http://www.xumuk.ru/

4. http://elibrary.ru/

5. http://sci-hub.org/

7. MATEPUAJIBHO — TEXHUYECKOE OBECIIEYEHME JUCIUILINHbBI

HJ'[E[ peajiu3alin NAaHHOM MUCIIUIIJIMHEL HMEIOTCS CIIEHAIBEHBIC TOMEIICHUS I [IPOBEACHHA

SAHATHIL 1EKYUOHHO20 MUNG, 3AHSMUL 1a60pamopHo20 Mmuna, 2pynnogvix u UHOUBUOYANbHBIX
KOHCYIbmayutl, Mmexyujezo KOHMpPOIs U NpoMedcymouHou ammecmayuu. JlabopaTopHbIE H
JIEKIIMOHHEBIE 3aHATHS PoBOsTCS B ayA. 331-1 «Du3uveckas U KOIIOUAHAS XUMUSD).

IlepedyeHb HCIONB3YEMOrO JIMIEH3HOHHOTO HporpaMmHoro obecmevenus Windows 7,
Microsoft Office 2010.

.’/ .’f

Pa6ouyio mporpamMmmy cocTaBm _.X.H. 1pod. Kyxtun B.A. Lo/ yeer et
(MO, noanucs) /}f”"
Penensent v
(upezncraBuTens paboTonarens) renepansHbli gupekTop OO0 «BMT» K.1.H. I10BOpOB A.A. /{-’-
(mecTo paboTsl, pomkHOCTh, PHO, noanucs) /

IIporpamma paccMOTpeHa ¥ 0f00peHa Ha 3acefianuy Kadelpsl XuUMHU
IMporokon Ne /0 ot 25 0f 222/ rona
3asenyromuii kadenpoii_ a.x.H. mpod. Kyxtun B.A.
(®PHO, nonnmb)(
Pa6ouas mporpamMma paccMOTpeHa B 0J00peHa Ha 3acelaHuy yIeOHO-METOIMICCKOH KOMHCCHH
nanpasnerus 04.03.01«Xumus»

Pl ment™ L 7
‘) e
e

IIpotokon Ne _ 7C ot 25.4 2%/ roma P
[Ipencenarens KOMHCCHH nx.H. npod . Kyxtua B.A... /2,4’24" el
(®UO, noanucs) //

/
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JIMCT HEPEYTBEPX/JIEHMWS
PABOYEN ITPOT'PAMMBI JUCHUTINHBI

Pa6ouas mporpamma ogo0peHa Ha yueOHbIH roa

[Ipotokon 3acenanus kadenpsr No oT roza

3aBemyronuii Kagenpoi

Pabouas nporpamMMa o100peHa Ha y4eOHBIH ToJ

[Iportokon 3acenanus kapeapsl Ne oT roja

3apenyromui xadenpoi

Pabouast mporpamma ogodpeHa Ha y4eOHBIN roJ

[TpoTokon 3acenanus xadenper Ne oT roxa

3aBenyromuii kKadeapoi
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JIMCT PETUCTPAIINA N3MEHEHUM
B paboyyto nporpamMmy AUCLUILIHHEL

Ioeepxnocmuuie s6neHUA U OUCNEPCHbLE CUCHIEMDbL
OBPA30BATEJIbHOM [TPOIPAMMBbI HATIPABJIEHMS [MOArOTOBKH 04.03.01 Xumus

«XMMHYECKHI aHAIN3, XMMHYECKas X IKOJOrHYecKas 3KCIepTH3a 0ObEKTOB OKpYKaroIIel Cpeibl»

DakasiaBpuar

Homep BHeceHbl H3MEHEHUs B YacTH/pasfiernsl Hcnonuurens OcHoBaHue
HU3MEHEHHs pabodeit mporpaMmel DUO (nomep ¥ JaTa NpoOTOKONA
3aceanus kadeapsl)

3aB. kadeapoit /
[Todnuce DHO
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