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1. HOEJIM OCBOEHUS TUCIUIIJINHBI

Ilenblo OCBOGHMS JUCLMIUIMHEI KOJUIOHIHAS XUMHS SBISCTCS: yriiybneHue 3HaHui B
00macTy crnenu(puYecKUx CBOUCTB IHCIEPCHBIX CHCTEM, KOTOPBIE BXOJIST, KAK COCTABHAs 4acTh
BO MHOIME TEXHOJOrMYECKME MPOLECCelbl M IIHPOKO HCIOIB3YIOTCS IPH  IONyYeHHH
PASIIMHEIX MATCPHATOB, OCHOBHBIE CBOHCTBA KOTOPBIX 3aBHCST OT JUCTIEPCHOCTH, NPHPOILI
TIOBEPXHOCTH U CBA3AHBI C 3aKOHOMEPHOCTSIMU CTPYKTYPOOOpA30BaHHs.

3ajaun: u3ydeHue SBICHHH NPUCYIMX IHCICPCHBIM CHCTeMaM, HCClIeIoBaHue (PUIHKO-
XUMHMECKUX CBOHCTB U 3aKOHOMEPHOCTEH U X U3MEHEHHH B KOJUIOUIHBIX pacTBopax.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jmenuninmna KowouHON XUMHHI H3ydaeTes B 0653aTeIbHOMN YacTy y4e0HOro I1ana.
IIpepeKBU3HTEI JHCHHILIAHBL HEOPraHHYecKas XUMHUs, OpraHwdeckas XuMus, (Gu3mKa,
MatemMaTtuka, Gpusngeckas XUMHUS.

3. IINTAHUPYEMBIE PE3YJIbTATBHI OBYUYEHUSI 110 JAUCHUIINHE
[Inanupyemble pesynsTars! o0y4eHHS NO AMCLMILIHHE, COOTHECEHHBIE C IUIAaHAPYEMBIMH
pesynbraTamu ocBoerus OITOIT

Kon
dopmupyembIX
KOMIISTEeHIH |

IInanupyemple pe3ybTaThl 06y4eHHS 11O
AMCLUILIMHE, B COOTBETCTBHH C HHIHKATOPOM
JOCTHIKEHHSI KOMIIETCHIIHH)

Wuukatop
JOCTHIKEHHUS
KOMIETEHIHH

Pesynbrars: 06yuenus
0 TUCIHILIHHE

Haumenoranue
OLIEHOYHOI0 CpefICTBa

IIK-6 Cnocobewn | [1K-6.1. 3naer ocuOBBI | 3naem: npaBuia
IIPOM3BOJUTH GHu3UKO-XUMHUYECKIX IPHEMKH, METOJIBI
71ab0paTOpHBIC | METOZOB HCCIIENOBAHHUSA | OTGOPA M NOJATOTOBKH
HCCIIENIOBAHHS, | OOBEKTOB OKpYXarollell | npo6 ©W  XHMHYECKHX
aHATHU3bI CpeJIbL; 00pa3sioB K aHAIU3Y, JUIs
0TOOpaHHBIX I1K-6.2. YMeeT | OIEHKH HKOIOTHYECKOro
1pod U | IPOU3BOJUTE COCTOSHHS OOBEKTOB;
o0pasnos  Juust | naGopaTopHbIe Ymeem: IIPOBOJIUTE
OLIEHKH HCCIIEZIOBAHUS, 3aMEPEL, | IJa00PATOPHEIE Tecrs1, Bompocs!
SKOJIOTHYECKOI0 | aHAIU3Bl  OTOOPAHHBIX | MCCIENOBAHUS, AHAIU3BI
COCTOSIHHS IpUPOIHEIX 00pasioB; | 0TOOpaHHEIX Npo6 m
00BEKTOB. PacCYUTHIBATE obpasioB
IPEAEIEHO Braoeem: 0a3oBBIMU
JIOILYCTHMBIE HaBBIKAMH
KoHueHntpauuu (IIJIK) | ucons3oBanus
BPEIHBIX BEIIECTB | COBPEMEHHOMN
TEXHOTEHHOTO annaparypsl npu
Xapakrepa; paboTaTh Ha | IPOBEJCHAM  HAYYHBIX
AHATUTHYECKOM HCCIIEJOBAHUI;
nabopaTopHOM MeronamMu  OezomacHoro
obopynoBaHuu; obpartenus c
ITK-6.3. Brnaneer | xumuyeckuMu
METOaMH IIPOBEJCHMUS | MATEPHAIAMH C YYETOM
9KOJIOTHYECKOIr0 ux busuyeckux  w©
L MOHHTOPHHTA. XHMHYECKHX CBOMCTB.




4. OBBEM U CTPYKTYPA JUCIUIIJINHBI
Tpymoemkocts nuctmnumus cocrasnser S 3aueTHbIX eauauil, 180 yacos
Temarnueckuii man
®opma o0y4eHus: - ogHas

Ne Haumenosanue tem Kouraktnas pabota @opmsl

n/n pa3ienos obyuaromuxes ¢ TEKyILEero
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1. Beenenue. Conepxanne | 7 1 2 - 1
H 3aj1a4¥ Kypca.

2. MonekynapHo- 7 2-4 12 12 1
KHHETHYECKHE H
OnTHYECKHE  cBolicTBa
JMCTIEPCHBIX CHCTEM,

3. Tepmoaunamuka 7 5-6 10 12 1 PeiiTunr
MOBEPXHOCTHBIX KOHTPOJb
SBJICHHI. Nel

4, Ancopbuus Ha [ 7 | 7-10 | 12 12 2
NOBEPXHOCTH  pasjena
tas. KanunnapHsle
ABJICHHS.

& DIeKTPOKHHETHYECKHE 7 | 11-13 | 12 12 2 Peiitunr
ABJIEHUS B JIMCIIEPCHBIX KOHTPOIIb
cHCTEMaX. Ne2

6. YeroitunBocTs 7 | 14-15 | 12 12 1
JMCTIEPCHBIX CHCTEM.

7. OcHogsl dumzuko- | 7 | 16-18 | 12 12 1 Peiitunr
XHMHYECKOI MexaHukH KOHTpOIIh
JIHCTIEPCHBIX CHCTEM. No3

Bcero 3a 7 cemectp 72 72 9 Dx3amen (27

yac.)

Hanuuue B pucunnnmnne KIT/KP

Hroro no gucuumiuze 72 72 9 Ok3ameH (27 gac.)

Co,uepmalme JEeKIHOHHbIX 3aHATHH IO AHCHHIIJIHHE

Paznen 1. Beenenue. Conepskanne u 3aaun Kypea.
Tema I Ilonsamue o ko110UOHBIX CuCmeMax u onpedeienue KOAIOUOHOT XUMUU KaK HAYKU.

Conepxanue tembl KomlompHas Xumus - HayKa O (DH3HKO-XMMHUCCKHX CBOMCTBAX
AUCIICPCHBIX CHCTEM M IOBEPXHOCTHBIX ABIEHUAX. J[HCIEepCcHbIE CHCTEMBI Kak OcoOBIi Kiace
TETEPOreHHEIX cucTeM. Bospacranue pony ecTeCTBEHHBIX TPAHUI] Pa3/IeNa 1o Mepe yBeHIeH s
CTENEHN PasAPOOTCHHOCTH OJHOH HIM HECKONBKHX ()a3 TeTepOTeHHOH cHeTeMbl. Mepsl
PasApoOIEHHOCTH JUCTIEPCHOM (asbl.

Knaccuukanusi JUCIEPCHBIX CHCTEM MO arperaTHOMY COCTOSHHIO ¢a3, no ¢opme u
pasmepaM 4acTHI[ JHCIEPCHO# (ha3bl, HX KOHLUEHTPALMH H [0 IPYTUM IIPH3HAKAM.

Cxoncreo u pasmuume KOPIYCKYJSIPHBIX BBICOKOMMCIIEPCHBIX CHCTEM C pacTBopamu
BBICOKOMOJIEKYJISIPHBIX BEIIECTB. CriocOOB! MOIyYEHHMS TUCIIEPCHBIX CHCTEM.
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Paznen 2. MoutekynsipHO-KHHETHYECKHE H ONITHYECKHE CBOIICTBA THCIIEPCHBIX CHCTEM.
Tema 1. Tennosoe 0euoicernue mMonexyi u 6pOYHOBCKOE OUICCHUE.

Coneprxanue Tembl. ITonsitie o GPOYHOBCKOM IBHKEHHH YacCTHIl TUCTIEpCHOMN (assl U
KHHCTHYCCKMX ~ CBOMCTBAX  JMCHEPCHBIX  cucTeM.  OmpelieleHHe  KOPIYCKYISPHBIX
BBLICOKOZMCIIEPCHBIX CHCTEM KaK pacTBOPOB, i€ "pacTBOpHTeNeM" CIYyKHT IUCIEPCHOHHAS
cpena, a B KadecTBe "pPAacTBOPEHHOIO BelIeCTBA" BHICTYmaeT mucnepcHas ¢aza. CrocoGsl
BBIPAKECHHUS KOHLIEHTPALHH YaCTUI[ JUCIIEPCHOM a3k,

Hnddysus wactun mucnepcHoit  dasel. IlomsTthe 0 rpaguente KOHUEHTpAIHH,
1 hy3HOHHOM IOTOKE, MOBEPXHOCTHOM IIIOTHOCTH JU((Y3HOHHOrO TIOTOKA YACTHIL. 3aKOHEI
maddysnn duka. Tepmonunamuyeckoe onucanue nudbysun. VYpasuenue mius xoddduuuenta
nupQy3HOHHOH TpoBOMMMOCTH cpennl. OfocHoBanme 3akoHoB Duka. Ypapuenue mus
ko duuenta muddy3un dacTuIl B BA3KOH cpeje.

Teopust GpoyHOBCKOrO ABHXKEHMS HaCTHI AMCIEPCHOM (asbl. YpaBHeHHe I CpemHeii
KBaJIpaTHYHON IIPOEKIUH CMEITIEHUs YaCTHII.

Tema 2. Ceoumenmayuonno — ouggysnoe pagnosecue.

Conmepxanue Templ. CelMMEHTAlHs 4YacTHI JHMCHEpCHOH (a3bl B IOJNE 3EMHOIO
NPATSOKEHHUS U B IEHTPOOCKHOM I10JI€. 3aKOHbI JIBMIKEHHUs OT/EIBHOMN YaCTHUIIBI B BA3KO cpejie
NOJ JCHCTBHEM BHELIHErO CHIOBOro moyis. [IoHATHE O CEIUMEHTALMOHHOM IIOTOKE M
MIOBEPXHOCTHOM IIOTHOCTH CEUMEHTAIIMOHHOrO TIOTOKA YACTHII.

CenumenTtanuonno-updy3HOHHOE paBHOBECHE B KOPHYCKYISDHO - JIUCTIEPCHBIX
cucremax. ITomsTHe O KMHETHYECKOH YCTOWYMBOCTH STHX CHCTEM. 3aKOHEI PACIIPEEICHHS
KOHLEHTpalluM 4YacTHIl JHCIIEPCHOH a3kl B NPOCTPAHCTBE TIPH CEAMMEHTAIMOHHO-
nuby3MOHHOM pPABHOBECHH B IPABHTALMOHHOM IIONe 3eMJIM M IEHTPOOEKHOM TOJe.
Omnpenenerne Macchl ¥ pa3MEpPOB YACTHIL C IOMOIIBIO 3THX 3aKOHOB.

CenyveHTaMOHHBIH aHANN3 KOPIMYCKYJISPHO-AUCIEPCHBIX cHCTeM. Pacuer pamuyca
JaCTHUBl 110 3aKOHy €€ JBWXKCHHS B BA3KOH Cpefe B IIOJE 3EMHOTO NPUTSKECHUS U
NEHTPOOSXKHOM TONe. MeToasl OmpeJieNleHiss CKOPOCTH [ABMKEHHS HACTHI[ B  CIIydae
MOHOJIMCIICPCHOM CHCTEMBbI, B TOM 4HCIIE€ METOJ HAaKOIIeHHs ocanka. Onpesenenne paanycoB
HacTHIL MOJMIMCIIEPCHON CHCTEMBI U IOCTPOCHHE KPHBOM PaCcIIPEICICHHS YaCTHIL [0 Pajdycam
C IIOMOINBIO METO,1a HAKOILJICHHS 0CajKa.

Tema 3. Onmuueckue ceoiicmea 30.eil u MemoObl UX UCCIE)0AHU.

Conepxanme Tembl. Paccesnme cBera (W3Iy4eHHS) KOPIIYCKYJISPHO-IMCIEPCHEIME
CHCTEMaMH, ero NIPHYUHEL Y IIBTPaMHKPOCKOMHYECKU METOJT U3yYCHUS
BBICOKOMCIIEPCHEIXCUCTEM.

KonuyecTBeHHbIE XapaKTEPHCTHKH SBICHHS pPACCESHHS H3IYYCHHS IHCIIEPCHBIMH
CHCTEMAMHU: IIOTOK, IIOBEPXHOCTHAS IUIOTHOCTL IIOTOKa (MHTEHCHBHOCTH) PpAaCCESHHOTO
H3Iy4eHHs, KOIOUIMEHT paccesHus Cpelbl H Ap. 3aKOHOMEPHOCTH CBETOPACCeSHHS
CHCTEMaMH C HEMOIJIOMAOMMMHE YacTHIaMu JuctiepcHOM (aspl. Ciiydaii 04eHb MEIKHX YaCTHII
chepryeckoi Gopmel. YpasHenus Panes 1ist HHTEHCHBHOCTU M NOTOKA PACCESHHOTO H3Iy4CHHS
1 kodddunuenta paccesHus. Cucremsl ¢ Gonee KpyHmHBIMHM dacTHIAMH. OCOGEHHOCTH
CBETOPACCESHUS CHCTEMAaMH € MOMIOMAIOMAMH YaCTHLIAMU JTHCIIEPCHOM (hasbl.

Hegenomerpuyeckuit u (poromerpuueckuii MeTOABI HCCIENOBAHHA KOPIYCKYISPHO-
AucTIepcHBIX cucteM. OnpezeneHne KOHIEHTPAlH|, pasMepa 1 (OPMBI YAaCTHI] ¢ IOMOLIb ITHX
METOJI0B.



Pazpen 3. TepmoannaMuKa NOBEPXHOCTHBIX SIBJICHMUIL.
Tema 1. Tepmodunamuuecrkue gynxyuu nosepxnocmuozo cios.

Coneprxanne Tembl. TepMoOIMHAMHYECKOE OMHCAHUE TETEPOTEHHBIX CHCTEM C YYETOM
CCTCCTBCHHBIX I'PaHHIl pasfiela o merony I'nbOca. [lonaTue o pasnensiomeit moBepxHOCTH, €&
MAKpOCKONMYECKHX ~CBOHCTBaX. IloBepXHOCTHOE HATSIKEHHE W IUIOM@AAb pasieNsromIeit
TIOBEPXHOCTH KaK CONPSDKEHHBIC CBOMCTBA, OTBETCTBEHHEIC 38 MEXAHHYECKOE B3aHMOICHCTBHE ¢
OKpy»KaroleH cpezoit. OyniaMeHTalbHble ypapHenus I u66ca s pasaensAroe# NOBEpXHOCTH
H Tpuieraiomux k Heit ¢as. CpoGoxmas sHeprust paspessomiei IIOBEPXHOCTH (U30BITOYHAS
cBOOO/IHAS SHEPrHs WM MOBEPXHOCTHAS CBOGOIHAS OHEPrus), ypaBHEHHE JUIS TONHOIO e
maddepennuana.

Yenosust $pa3oBOro paBHOBECHS TIPH HATHYHHU HCKPUBJICHHOH M TJIOCKOH I'paHuIlbI
pasnena. Ilonarue o6 ancopbuun. Komwuecrsennas mepa ancopOuuu. KonmyecTsennas mepa
ajicopOIuK KOMIIOHEHTOB B Metozle ['u66¢ca. Ascopbuuonnoe ypaBHeHue ['ub6ca g obuero u
HaCTHOTO NOJOKCHUA PASACIUOLICH NOBEPXHOCTH. AHATH3 YpaBHEHHS C YYETOM IPHPOXLI
COCYIIECTBYIOLIHX (as. IToBepXHOCTHO-AKTUBHEIE, TIOBEPXHOCTHO-UHAKTHBHLIE U
MIOBEPXHOCTHO-UHAU P (PepeHTHEIE BelllecTRa.

Tema 2. Ilogepxnocmnasn snepaus. Hsnenue cmavusanus

Coneprkanue TeMbl. YueHue o I0OBEpXHOCTHOM HATSKEHHH M METOXbI €0 OIIpEJICTICHHUSL.
BO3HUKHOBEHHE ITOBEPXHOCTHOrO HATSDKEHHS, KaK CIIEACTBHE CYLIECTBOBAHUS BHYTPEHHErO
A4BJICHUH, T.C. CHJIBI BTATHBAIOMCH MOJEKYNBl BHYTPh JKHIAKOCTH M HAIPABIECHHON
NCPNEHAMKYIIAPHO IIOBEPXHOCTH. YJaenbHas CBOOOJHAS SHEPrUsi IIOBEPXHOCTH. BiusHme
BHYTPEHHEr'O aBJICHHS U TEMIICPATYPhI Ha IOBEPXHOCTHOE HATAKECHHE JKUIKOCTH.

Pacrexanue sxuaKocTH uiy cobupanue eé B Karmo Ha NIOBEPXHOCTH TBEPABIX H IKHIKUX
Ten. CmaunBanuMe M HECMAUUBAHHE TBEPAOTO TelNa SKHIKOCTHIO. Mepa cmaunBanus,
ONpEAeisieMas KakK yroJl MEXIYy TBEPAOH IIOBEPXHOCTBIO M KACATENLHOH B TOYKe
CONPUKOCHOBEHMSA Tpex (a3. Pabora koresun (Benmumna HeoOXOmUMAas UL pa3spbiBa
OXHOPOAHOH 00BeMHON (asbl) u pabora amresuy (BenuuMHA HEOOXOAUMAS JUIS pa3peiBa
MEX(pa3HOTO IOBEPXHOCTHOTO CIIO).

TepmonuHamuyeckuii BEIBOJ, yCIIOBUS CaMOIPOH3BOJIBHOTO pacTeKaHust KUJIKOCTH HIIA
cobupanus e€ B Karno. BiusHue 106aBoK MOBEPXHOCTHO-aKTHBHEIX BEIIECTB K JKUIKOH (aze u
NpeIBapUTENLHON 00pabOTKU MOBEPXHOCTH TBEPOrO TEJA HA CMAYHBAEMOCTE. [Ipumenenne
FABJICHHS CMAYHBAHMS MM HE CMAYUBaHus B TeXHHKe. DroTanus, Kak Ipolece H36UpaTeNsHOro
cMaunBanus. OCHOBHEIC BHIB! (yioTanuy (IIeHHasl, MacIeHas 1 IUIEHOYHAs).

Pazpen 4. AxcopGuust Ha noBepxnocTu pasgena ¢as. Kanuniusipasle sBiaenus.
Tema 1. Aocopbyus na epanuye sicudxocms — 2as.

Conepranne Tembl. AzcopOuust Ha IpaHMIE pasiena JKUIKOCTH - ras; e€ aHanus ¢
OMOIIBIO  a/ICOPOUMOHHOrO ypaBHeHHs: ['ub66ca. XapakTep 3aBHCHMOCTH IIOBEPXHOCTHOT'O
HAaTSOKCHAA OT KOHICHTPALMK PACTBOPEHHOIO BEIECTBA B JKMAKOH (hase juld MOBEPXHOCTHO-
AKTHBHBIX, IIOBEPXHOCTHO-MHAKTHBHBIX M MOBEPXHOCTHO-HHAUG(EPEHTHEIX BeecTB. Bui
COOTBETCTBYIOLMX H30TepM ancopduun. Onpenenenye NpeieibHOl BeTMIHHBI TOBEPXHOCTHORM
KOHICHTPAMH paCTBOPEHHOro BemecTsa. CTpoeHne MOBEPXHOCTHOrO Ciios. Pacuer pasmepos
MOJIEKYJl ~PAaCTBOPCHHOrO BEIIECTBA [0 BENMYAHE €ro MPEeAesbHOH IOBEepPXHOCTHOM
KOHIIGHTpaI{H.



Tema 2. Teopus adcopbyuu 2azos u napos meepoviMu menamu.

Conepxanne Tembl. AncopOumst Ha IPaHHNC pasjena TBEPAOE Teno - ras; ee
0coOeHHOCTH. Pasnuunble komudecTBeHHBIE MEpbI aNCOPOIHK KOMITOHEHTA ra30Boi (asbl, CBA3L
MEXKAY HHMH, HX OKCICDHMCHTaNBHOE ONpeneNeHne. M30TepMsl afcopOuuy, HX XapakTep B
3aBHCHMOCTH OT NIPHPOJBI M YHCIA KOMIIOHEHTOB ra3oBoif (assl u OPHPOABI ajxcopbeHTa.
Jlunamuka mponecca ancop6uun. [TonsTHe 0 TermoTe ancopOuuM, IpHPOJE aaCcOpPOLHOHHBIX
Cull, (HE3NYECKOH W XHMHYECKOM ancopOuum. Teopust Monomonexynsprolt ancopGuuu
JIoHTMIOpa, OCHOBHOE ypaBHEHHE TECOPHH, HETOCTATOYHOCTE J3HIMIOPOBCKOM  MoJie/n
ancopbuuu, €€ nanbHelimee pasButue. [lomsTHe O HOJIMMOJICKYJISIpHO# azncopbuuu. Teopus
ancopbuun Bpynayspa, Ommera u Temtepa, ocHOBHOE YPaBHEHHE TEOPHHU.

Tema 3. Adcopbyus na epanuye meepdoe meno — scudxocme,

Conepranue Tempr. Ancopbuus Ha rpamume pasziena TBEPAOE TENO - KHIKOCTh, €&
ocobenHocTH. Monexynsipras agcopOumst. Biusuue NIPUPOZIbI PACTBOPHUTENS U ancopbenTta Ha
ajicopOIHIO  pacTBOPEHHOro BeliecTBa. IIpaBuio BBIDABHMBaHUS TONsApHOCTeH Pebuujepa.
Komuyectsennsie  3akoHomepHOCTH MOJICKyJSIpHOH — ancopOumu. Monnas — amcopGius.
Wsbuparensnas ancopbuus wuouoB. O6MenHas afgcopOuus. 3aKOHOMEPHOCTH HOHHOM
ancopbuun. OGpaszoBaHue ABOMHOIO 3MEKTPHYECKOro CIIOS Ha TPaHMIE pasiena TBEpAOro Teja c
KUJIKOCTBIO B Pe3yJIbTaTe H30HpaTENbHOH afcopOLI HOHOB H €ro CTPOEHHE.

Tema 4. Kanunnspunas xondencayus.

Coneprxanue Tembl. BiusHue KpUBH3HBI IpaHHIBI paszerna Ha paBHOBECHBIE CBOHCTBA
COCYIIECTBYIOIIUX (ha3. 3aBHCHMOCTH JABNCHHS HACHIIIEHHOTO napa HajJ JKHAKOCTBIO HIIH
TBEPIBIM TEJIOM OT KPUBM3HBI TpaHMUbI paszerna. Kanumispras xosgencarus. CBssb MEKIY
PAaCTBOPHMOCTBIO ~ TBEPJIOrO  HJM  JKHUJAKOIO BEINECTBA B OIKMIAKOCTH W KPHBH3HOI
COOTBETCTBYIOIIEH IrpaHUIe pas/ena.

Paznen S. DiekTpoknHeTHYCCKHE SIBJICHUS B JUCIIEPCHBIX CHCTEMAX.
Tema 1. Iouamue 06 anexmpoxunemuyeckux s61enusx.

Conepxanne Templ. OOwme mupeacrasieHds o6 JJIEKTPOKHHETHYECKUX SIBJICHUSX.
OnexTpoopes, 3MEKTPOOCMOC, MOTEHIHAT TEYEHHUs, NOTCHUHANl CEAUMEHTAIHH, CIIOCOOBI HX
Habmonenus. IIpakTuyeckoe HCMONB30BaAHIE FTUX SIBIICHMUI. IIpuunne! o6pasoBanus 3apsia Ha
KOJUIOHAHBIX  HacTHLAaX JHO307ieH. (akTopsl, BIMAIOIME HA NOMBHKHOCTH WYaCTHI[ B
dMeKTpuIecKoM mone. DbdexT penakcanuum u 3ddext 3JIEKTPO(OPETHIECKOTO TOPMOIKEHHUSI.
Iousrtne o mumemnax. Munemispras TCOpHs CTpoeHUs! JopoOHEIX 30mel. O6pazoBaHus
MHIIEILI 30151 C OTPHIATEILHO M IOJIOKHTEIIBHO 3apSKEHHBIME YaCTHI[AMHY.

Tema 2. Teopus 06011020 21eKMPUYECKO20 ClOSL.

Conepxanue Temsr. CTpoenne IBOMHOIO JNEKTpHYECKOro ciosi. Teopus enemronsia u
€€ HeI0CTaTOYHOCTE ISl 00LACHEHUS SJICKTPOKHHETHYECKUX siBIeHui. Teopus I'yu — Usnmena.
Honstre 06 nuddy3HOM €10 TPOTHBOHOHOB H €r0 BO3HHKHOBEHUH. IIpu4une! pacxoxeHus
SKCIHEPUMEHTAIBHO H TEOPCTUYECKH HAMICHHBIX 3HAYCHUI €MKOCTH IBOHHOIO 3IEKTPUIECKOTro
ClIoA MCXOIsl U3 NpeIoxKeHHOM Monenu. Topust Illtepra. Cxema nBoifHOro 9JIEKTPHYECKOTIO
ciost mo IlITepHy u najieHye B HeM SEKTPHUECKOrO IOTEHIHANA, BIHsHHe BAICHTHOCTH HOHOB
Ha TONMUMHY JU(Y3HOro CI0S M YHCIO MPOTHBOHOHOB B ancopbunonsoM cnoe. Crpoenue
ABOHHOTO JIEKTPHYECKOTO CIIOS ISl CHEPUIECKUX JACTHIL,

Tema 3. Onexmpoxunemuuecxuii nomenyuan u e2o onpeodenenue.
Conepianue Temsl. [ToHATHE O IIOCKOCTH CKOJIBKCHUS K 9JIEKTPOKHHETHYECKOM ITOTEHIHAIE.
VYpaBHeHHE JUISL CKOPOCTH OTHOCHTENHHOIO IBHOKEHUS Ga3 mom neiicTBHEM ITOCTOSIHHOTO

6



JIEKTPUHECKOro moJis. Pacyer s/IEeKTPOKMHETHYECKOTO MOTEHIHMANA HA OCHOBE OIBITHEIX
JaHHBIX 10 3IEKTPO(Ope3sy WM dlIeKTpoocMocy. BrusHue IPUPOJBl M KOHIEHTPALHU
SJICKTPOJIATOB HA JNICKTPOKMHETHYECCKHH INOTEHIHAN U CKOPOCTh OTHOCHTENHHOIO IBHIKCHUS
(a3 Teopus JIIEKTPOKMHETHYECCKHX SIBIICHHIL. ONEKTPOKMHETHYECKUH TIOTEHIMAN, KaK
XapaKTCPUCTHKA SJICKTPHYECKUX CBOHCTB pPAcCMATPUBAEMON TI'DAHHIBI pasnena. Bnusaue
Pa3TMIHEIX (AaKTOPOB (BBEACHHE B CHCTEMY SJICKTPONIUTOB, M3MeHeHHe pH, xoHumenTpamuu
pacTBOpa, TEMIEPATYpPhl) HA JEKTPOKHHETHYECKHH TTOTEHIHAT.

Pasnen 6. Yeroitunsocrs JUCHEPCHBLIX CHCTEM.
Tema 1. Ocnosuvle nonosicenus yemoiusocmu u KOA2YIAYUU KONNOUOHBIX CUCHEM

Conepxanme Tembl. O6wmme mpexcTaBieHHs o6 YCTOHYHUBOCTH JUCIEPCHEIX CHCTEM.
ATpEraTHBHAs U CEIMMEHTAMOHHAS YCTOHUHBOCTD. Koarynsmus u pexpucrammsanus yactui
AUCIIEPCHOH (haspl Kak IIPOSBIEHHE arperaTHBHOMN HEYCTOWYUBOCTH JHUCIIEPCHBIX CHCTEM.
Tepmozunammaeckoe o6ocHoBanue arperatusHoi HEYCTOHYHBOCTH.

CrabuimsupoBaHHbIe (3aTOPMOKEHHBIE) COCTOSHHES JUCTIEPCHEBIX cucTeM. Crabuiuzamust mo
OTHOIUCHHIO K KOAryJIALUH. AHAIN3 SBICHUS KOATYJSIHK C MO3UIMH S()DEKTUBHBIX IBOMHLIX
CTOJIKHOBEHHMH HaCTHI IMCIEPCHOI (aBH,

Kpusble mnoreHnmansHoOl sHeprum B3amMoeHcTBUS AByX dactuu. Ilonstue o
NOTCHUHANBHOM Oapbepe, OBICTPOM W MeIeHHOM Koarynsiuud. DaxkTopkl, ONpeaeNsIonue
BCIMYHMHY NIOTCHIHAILHOTO Oapbepa.

Koarynsus wacrnn mucnepcnoii daser s THIPO30JISX TIOA JCHCTBHEM JJICKTPOIIHTOB.
IlpaBuna xoarymasuum siextposuramu. Ocobble SBIICHUS, HAOJIONAeMBIe IIPH KOATyJISI[HH
SICKTPOJIATAMMU: TIDUBBIKAHHUE, HENPABHIBHBIC DPSUIBI, CHHEPrH3M, AHTArOHH3M, KOJUIOHIHAS
3ammTa, ceHcuOmm3aiusa. COBpeMEHHbIC HPEJCTABICHHS O MEXaHU3Me KOaryJIMpyIoIIero
JEHCTBUsL 3JeKTponuToB. Koarymsamus mopx meifcTBHeM NEPEMCIIMBAHNS, YIbTPA3BYKa,
HarpeBaHusl, 3aMOPaKUBAHKS U IPYTUX (HAKTOPOB.

Tema 2. Kunemuxa xoazynsyuu.

Conepxanue Tembl. CKOPOCTb KOATYIISILAH, 68 BBID&XKECHHE Yepe3 uuciio 3)(EKTHBHBIX
ABOMHBIX CTOIKHOBEHHIl YACTHI| AMCIEPCHOH (assl. MccneoBaHME 3aBHCHMOCTH CKOPOCTH
KoaryJisuuu OT KOHUCHTPAMH dIeKTpomTa. Kuneruka GrIcTpoit Koarysun MOHOIHCIIEPCHEIX
cucreM 1o CMONYXOBCKOMY H NONMIMCIEPCHBIX CHCTEM 110 Mromnepy. OcHoBHBIE
KHHCTHYECKHE ypaBHeHHS, UX aHaim3. KnHeTnka Mennennoi koarymsuuu. [Topor KOaryJisiuu.

Pasznen 7. OcnoBsl u3HKO-XUMHYECKOIT MeXaHIKH AUCHEPCHBIX CHCTEM.
Tema 1. Cmpyxmypno — mexanuyeckue ceoticmea QuUCnepCHuIX cucmem.

Conepxanve Tembl. OOwme mNpencTaBiIeHHS o CTPYKTYPHPOBAHHBIX CHCTEMaX.
JlucniepcHOHHBIE  CHCTEMBI €O CTPYKTYPHOM  CeTKOH, 0OpasoBaHHOH  3IeMEeHTAMH
AucnepcuoHHon (Qassr (renm). Koarynsnmonusie u KOHJICHCAIlMOHO-KPUCTAIM3ALMOHHEIE
CTPYKTypbl 1o Pebunnepy. KoHIEHTpHpOBAaHHBIE SMYIBCHH ¥ TIEHBI Kax oOpaineHHbIe
CTPYKTYPUPOBAHHEIC CHCTEMDBI, I/1€ CTPYKTYpPHas CeTKa 00pa30BaHa AUCTIEPCHOM cpefioil.

YHOpyronnactiudeckue M peoNOrHYECKHE CBOMCTBA CTPYKTYPHPOBAHHEIX CHCTEM, HX
CBSI3b C OCOOCHHOCTAMH CTPYKTYp. SIBleHMe THKCOTPONHH. Biusmue noGasox IIOBEPXHOCTHO-
aKTHBHBIX BEIIECTB HA IIPOYHOCTD CTPYKTYPHPOBAHHBIX CHCTEM.

Tema 2. Baskocmy JcuoKux Oucnepensix cucmen.
Conepxanue Templ. OCHOBHBIE MOHSTHS O BS3KOCTH H MEXAHH3ME TEYEHHsT OOBIYHBIX
HH3KOMOJICKYJIPHBIX JXHJKOCTCH (Bozta, ciupt, Genson u T.1.). JlamuuapHoe u TypOyneHTHOe
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ABIDKCHHC KMIKOCTH. YCIIOBHSI II€peXOfa JIAMHHADHOTO JBHXEHHS B TypOYICHTHOE
Onpenenenue Baskoctu no Heiotony. KoadduimenT BA3KOCTH B €ro 3aBHCHMOCTD OT IPUPOJIBI
KUIKOCTH. XapaKTePUCTHKA MOJIBUIKHOCTH KHAKOCTH (TEKYYeCTb) IO BIHSHHEM BHEIIHHX
BO3/ICHCTBUH. BinsHre TeMIepaTypsl Ha BEIHYHHY BS3KOCTH. METOJEI ONpe/Ie/eHust BA3KOCTH
KMJKOCTEH: METOA MaJaiollero INaphKa, METOJ HCTCUEeHHS IKHIKOCTH 4yepes Kamujup,
ONPENCNICHAE C IIOMOIIBIO POTALMOHHOIO BUCKO3UMETpA. 3aBUCHMOCTh 3(()EKTHBHOM BA3KOCTH
KOJUIOMJIHBIX CHCTEM OT CKOPOCTH HX TedeHHs. CTpyKTypHas BA3KOCTh

Tema 3. Ynpyeonnacmuueckue c6oiicmea koiioudHbIxX cucmen.

Cozneprkanue TeMBl. YIPyrocTs U 3MaCTHYHOCTS KOATY/ISLMOHHBIX cTpyktyp. Ilponecc
penakcaunn u ero npuansel Ilepexon ynpyroii redopmanuu B nnactuueckyio. Mexanudeckue
CBOHCTBA TBEPAOOOPA3HBIX MHKDOTETEPOrCHHBIX M KOJUIOMIHBIX CHCTeM, OBGMaNalommx
UCTHHHOH YNPYrocTsiO (rejid, KOHLEHTPHPOBAHHBIE PACTBOPEI MBI, BBICOKOMOJIEKYISIPHBIE
BCIIECTBA M HX KOHICHTPHPOBaHHBIE pacTBOpHI). CBsi3b 0COGON BHYTpeHHeH CTPYKTYpSI
AHUCNEPCHOH CHCTEMEI C €€ CIOCOOHOCTBIO BO3BPAIIATHCS K IIEPBOHAYATBHOM bopme mocre
OpeKpamenus aeHcreus jgebopmupyiomeil cunsl. OnpeneneHHe MeXaHHYECKMX CBOMCTB
CTPYKTYypHPOBaHHBIX JMCIIEPCHBIX CHUCTEM, OOHApYKHBAIONMX YIPYrocTh. MCmosib3oBaHue
METO/Ia TAHTCHINAJILHOTO CMEIICHHU [UIACTUHKH M METOJIa 3aKpyYUBaHHUS [ETHHIPA.

COJIEPIKAHME JIABOPATOPHBIX 3AHSITUIM IO JUCLATLINHE

Pazneu 2. MoJieKy1sipHo-KHHETHYECKHE H ONITHYECKHE CBOICTBA AHCIEPCHBIX CHCTEM.
Tema 1. Ceoumenmayuonno — duddysnoe pasnosecue.

Conepxanrie  naboparoproii  pabGorsl.  McciemoBaHue  KHHETHKH OCaKJICHHUS
NOTMAHUCTIEPCHOM CYCTICH3MH € MOMOMIBIO TOPCHOHHBIX BECOB, IOCTPOCHHE HMHTErpalbHOi U
muddepennmanbHOi KPUBBIX pACIpeeNenus, ONpeneIeHne JHUCIIEPCHOHHBIX XapaKTEePHCTHK
CYCIEH3HUH.

Paspnen 3. TepmoanuaMuka nNoBepXHOCTHBIX SIBJICHHIA
Tema 1. ITosepxnocmuas snepaus. Asnenue cuauueanus

Conepxanue maboparopHoil paboTel. M3yuenue cMaunBanus HNOJIUMEPHBIX MaTepualoB
KUJKOCTAMH M OLCHKA /U1 HUX paOOThl airesuu. Vismepenue KpaeBbIX yriioB CMauMBaHHS [IPH
Pa3THYHEIX KOHIEHTPAIHUAX PACTBOPOB IIOBEPXHOCTHO AKTHBHBIX BEIECTB.

Pazpnen 4. Ancopbuusi Ha moBepxHoCTH pasena das. Kanuisipaeie ssaenus.

Tema 1. Aocopbyus na epanuye scudxocms — 2as.

Conepxanne naGoparopuoii paGorel. Komuuectsennoe wusyuenue [IOBEPXHOCTHOI'O
HATKCHHS M 3aKOHOMEDHOCTEH ancopOuuuM Ha TpaHHIle PAacTBOp — BO3AYX; CpaBHEHHE
IIOBEPXHOCTHOH aKTHBHOCTH DAa3/MYHBIX [OBEPXHOCTHO-AaKTHBHLIX BEIIECTB, ONPEEIICHHE
OCHOBHBIX XapaKTEPUCTHK aJICOPOLIMOHHOTO CII0S.

Tema 2. Aocopbyus na epanuye meepooe meno — HCUOKOCHb.

Conepxanne naboparopHolt paGorsl. Wsyuenue amcopOuuu [OBEPXHOCTHO-aKTHBHOTO
BCIICCTBA M3 BOAHOIO pacTBOpa Ha TBEPAOM aJCOPOEHTE M pacyeT yUENbHOH IOBEPXHOCTH
ancopOenTa.



Pa3zpen 5. Diexrpokunernueckue spjenus B AUCHEPCHBIX CHCTEMAX.

Tema 1. Housmue 06 anexmpoxunemuyeckux senenusx.

Conepxanne naGoparoproit paGoTHL W3ydenne OCHOBHBIX METONOB MONyYeHHS W
cTabmm3anuy THO(GOOHBIX AUCIEPCHBIX CHCTEM. Omnpenenenne 3apsina 4acTHII W COCTaBIEHHE
dopmyn MunemT; HabmONCHNUE SIBICHHS OITAJICCIIEHIIMHU B 30JI5X.

Tema 2. Onexmpoxunemuyeckuii nomenyuan u e2o0 onpeodenenue.

Conepkanue maGoparophoii paGorsl. O3HAKOMHTBCS C JNIEKTPUYECKHMH CBOHCTBaMU
AHUCHEPCHBIX CHCTEM, H3MEPHTE CKOPOCTh ABHIKEHHS YACTHUI[ HPH dIeKTpoQopese; paccuuTaTh
SNICKTPOKMHETUYECKUN MTOTEHIIHAI.

Pazpeun 6. YeroiiunBocrs AucnepeHbIx cuerem.
Tema 1. Ocnoenvle nonooicenus yemoiiuusocmu u Koazynayuu KonnoUOHbIX cucmem

Conepxanne 51abopatopHoii  paGoTHI. Wsydenve koarymsuum ©  crabuimsamuu
AHUCHICPCHBIX  CHCTEM; OIPE/ICNICHHE IIOPOTOB KOATYJSIMH Pa3IUYHBIME AIIEKTPOIUTAMH,
ONpeJe/ICH)E 3AlUTHOTO YHCIIA CTa0UIU3aTOpa.

Tema 2. Kunemuxa xoazynayuu.
Conepicanne  naGopaTopHoii  paGoOTHL OmnpenienieHre  KHHETHYECKHX [1apaMeTpoB
KOAryJIsUuy JIATEKCa MEKTPOIUTAMHE TYPOH IUMETPUUECKAM METOIOM.

Pazpen 7. OcHoBbI GH3HKO-XHMHYeCKOI MeXaHHKH JHCHEPCHBIX CHCTEM.
Tema 1. Cmpyxmypno — mexanuueckue ceoticmea OQUCNEPCHBIX CUCMEM.

Conepxanue maGoparoproii paGoTHL. Usygenme munemioobpazoBanust B pacTBopax
IIOBEPXHOCTHO aKTHBHBIX BEIUECTB M €ro BIMSHHS HA CBONCTRA pactBopa. Hcnonssys
ypaBHEHHE OHHINTEHHA pPAcCUYMTATh 3HAYCHHS [apaMeTpa, XapaKTepH3YIOIIero MpoLEce
CTPYKTYPHPOBAHUS CHCTEMEL.

Tema 2. Baskocmb ocudkux OucnepcHux cucmet.

Copepxanne naGoparopHoit paGoThL Usydenne CcTpyKTYpHO-MEXaHHYECKHX CBOMCTB
AHUCHICPCHOH CHCTEMBl METOJOM BHCKO3HMETpHH. OIpeneiuTsh BpeMsl MCTEYEHMs BCeX
TPUTOTOBIICHHBIX  paCTBOPOB M PACTBOPHTEIS, MOJB3YACH KANHIULIPHBIM BHCKO3HMETDPOM.
Bbr4ic/nTs OTHOCHTENIBHYIO H IPHBENCHHYIO BA3KOCTE M1 KA%KIOr0 pacTBopa.



S. OHEHOYHBIE CPEJACTBA JIJISI TEKYUIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IIPOMEJXYTOYHOI ATTECTAIIMMU I1O U'TOI'AM OCBOEHMSI
AUCHUIIJIMHBI U YYEBHO - METOJUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTBI CTYJAEHTOB

Texymmii koHTpPOMIH yeIeBaeMocTH:
Pelitunr-xontposns 1

BOITPOC 1.2.1. Kakoe u3z NONOJICEHUU, XAPAKMEPUZYIOUJLX MONEKYNAPHO-KUNeMUYecKue
CEOUCMBA OUCNEPCHBIX CUCIEM, He coomeememeyem IKCnepUMeHmMansHbIM OanHbim?
OTBETHI:
1. Crenenr nmucmepcmocTds — 370 BCIMYMHA, oOpartHas ImHENHOMY pasmepy 4acTHI]
AUCTIEPCHOH (ha3ml.
2. Ilo cTemeHM IHMCIEPCHOCTH BCE CHCTEMEI Knaccuuuupyiotes Ha rpybonucnepcHsie,
MHKPOTCTEPOreHHbIE, MCTHHHO—KOJUIOMIHBIE, MOJICKYIISIDHBIC M MOHOJIMCIIEDCHBIE —
HCTHHHBIE PACTBOPEI.
3. K MONeKyISpHO—KHMHETHYECKHM CBOMCTRAM AUCICPCHBIX CHCTEM OTHOCATCS GPOyHOBCKOE
ABrKenue, nuddysus, ocmoc u ceuMenTans.
4. BpoyHOBCKOE HBHXEHHE HMeeT MOJICKYJIADHO — KHHETHYECKYIO IHPHPOAY H SBISETCS
CJICICTBUEM TEIUIOBOTO JBUYKEHHS MOJIEKYL.
5. Senenue nuddysuu cBoNCTBEHHO Beem CHCTEMaM OT MOJICKYIISPHBIX JI0 IPYGOAHCTICPCHBIX.
CkopocTh mporiecca 3aBHCHT OT BETHUHHEL 1 dopmbI wacTHI AuCHepcHON Baski; MIPOLECC UIET
TeM OBICTpee, YeM BHILIE TeMIIepaTypa i KPYITHEE YaCTHI[bL.
6. Tlockoneky paBHOMepHOE PACIIPCIIETICHHE BewIeCTBA—(assl 0 BCeMy 0OBeMy pacTBopa
HanGosnee BepoaTHO, mpomece mudPysuH HueT o YBEIIMYCHHEM OSHTPONMH U SBISIETCS
CaMOIIPOX3BOJIBHEIM.
7. Ilox xoHNeHTpauueil UCIEPCHOMN CHCTEMEL CICYeT CYMTATh YHCJIO KHHETHYECKUX €IHHHUIL
— KOJUIOMIHBIX YacCTHI[ B €IMHUIE 00BEMa CHCTEMBI, T.e. YHCIICHHYIO KOHIECHTPAIMIO YACTHII
IMUCIIEPCHOM (hasEL.
8. OCOGEHHOCTH OCMOTHYECKOTO JaBJICHHS KOJUIOHIHBIX PacTBOPOB IO CPaBHEHHIO C
HCTHHHBIMH PacTBOPaMU — €0 MaJIO€ 3HAYCHHE M HEIOCTOSHCTEO.
9. Manoe ocmoTHYeckoe naBIeHme TO00M KOJJIOHIHOM CHCTEMBI OOBSCHIETCS TEM, HYTO
Gnaronaps Gosboit Macce yacTuir JUCIePCHOH (a3l IpU 0JMHAKOBOM BECOBOI KOHIIEHTpALMH
HUCJICHHAsA  KOHLEHTPAMsl KOJUIOWJHOTO pAaCTBOPa BCETNa 3HAYUTENBHO MEHBIIE, YeM
HCTHHHOTO.

BOIIPOC 1.2.2. Ilpoananusupyiime ymeepoicoenus, xapaxmepusyiouwue 6poyrogckoe
osuoicenue. Kaxoe u3 nux owuboyino?
OTBETBI:
1. Xaotuueckoe nBIKeHHME YaCTHI[BI AucnepcHon (asbl OXBATBIBAET OIPENETICHHLIH 06bHeM
IIPOCTPAHCTRA, BO3PACTAIONIMA BO BpeMeHH. B rOpH30HTANIBHOM ILIOCKOCTH OH COOTBETCTBYET
BO3pAaCTarOLIeH MIIOIA/H, IPONOPIHOHATBHOMU KBaJIpaTy CPEHETO CABUTA.
2. IIna coepuueckodl dYacTHIEI pajnyca r 3HAYCHME KBAJpaTa CPEJHErO CIBUrA IIPSMO
IPONIOPIHOHANBHO ~ abCOIOTHOH —TeMIlepaType ¥  BpeMeHH HaOmoAeHUsT U  o6paTHO
IPOIIOPLHOHAIBHO COIPOTHBIICHHIO CPEJIbL.
3. BpoyHOBCKOE BMKEHHE CBOMCTBEHHO IIOGEIM YacTHIAM KaK OpraHM4YecKoro, Tak M
HCOPTAHHYCCKOrO MNpOHCXOXkAcHHA. OHO mposBIsercs TeMm UHTCHCHBHEE, 4YeM OoJblie
TEeMIIEpaTypa U MeHbLIE BA3KOCTH CPE/IbL.
4. Korna xommouwpHas dyacTHma mojgmuMaercss B OpPOYHOBCKOM JBHIKCHHH, NOTEHIUAIBHAS
SHEPIHS CHCTEMEI BO3PACTACT, H TEIIOTA OKPYXKAIOmeil cpesl MPEBPAINAETCS B MEXaHHYECKYIO
paboTy B OTCYTCTBHH HAYATBHOMN Pa3HOCTH TEMIIeparyp.
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5. bpoyHOBCKOE IBHKEHUE — PCAJILHBIH OIBIT, HOKA3BIBAIOIINH, HE3ABUCHMO OT Kako# OnI TO
HU OBLIO MOJICKYJIPHOH TCOPHH, YTO BEYHBIH JBUIATENIs BTOPOTO POJA MOCTOSHHO “neitcteyer”,
XOTSL M HE MOJKET OBITh IPAKTHYECKH HCIIOTB30BAH.

BOIIPOC 1.2.3. Paccuumaiime omnowenue 3Hauenui cpednezo cosuza wacmuy ¢ paduycamu
r1=2-10° M ur;=8-107 m npU ux 6poyHosckom OsudICeHUY 3 pasivlie ompesku epemenu.
OTBETHI:

1.6,25:10°

2.2,510°

3.5,0-107

4.2,0-10

5.4,0-107

BOIIPOC 1.2.4. Kaxoe u3 yxasaunwix senenuii He Xapakmepuno Onsi ucmuHHoO—
KOMIOUOHBIX cucmem?
OTBETHI:
1. Komnounrre PacTBOPEI CIIOCOOHEBI pacCeUBaTh CBET WITH OMAaJIECUPOBATh, YTO YKA3bIBAET HA
UX HEOJHOPOIHOCTE.
2. Komnonamo — mucnepchsie cucrems! crocoGubr i AHATH3Y, T.€. OHH MOTYT GBITH OYHINEHDI
OT Pa3jIMHBIX IPUMECEH KPUCTAIINYECKHUX BEILECTB.
3. Hactuue! nuctepcHoit dassl MOTYT 00/1a/1aTh SIEKTPHYECKUM 3apsiioMm, HIO9TOMY KOJIIOHIHbIC
PACTBOPbI OOHAPYKUBAIOT SBJIEHUE DIIEKTPOIH3A.
4. Jlist KONTOMAHEIX CHCTeM XapakTepHa BechMa MeuteHHas Juddysus.
5. Bennumna ocMoTHueckoro nasienus s KOJUIOHHBIX PACTBOPOB XapaKTEPHU3YeTCs MaslbIM
3HAYECHUEM M HETIOCTOSIHCTBOM.
6. Komnomausle cucreMsr ormmuarores arperaTUBHOM HEYCTOMYHMBOCTBIO H  CIIOCOGHEI
KOaryJIupoBatk MO/ BIMAHUEM BHEIIHUX BO3JIeHCTRMUIL.

BOIIPOC 1.3.1. HUsyuume nonoocenus, Xapakmepusylowue memoovl noryueHus
Oucnepenvix cucmem. Kaxoe us nux nedocmamouno obocrosanno?

OTBETGEI:
1. Kommoumusle  cucremsr, 3aHUMAIOIUE  MPOMEXKYTOYHOE  TIOJOJKEHHE MeXx 1y
rpyboucnepcHeIME 1 MOJICKYJISIDHBIMH, MOTYT OBITh NOJNyYeHBI THOO 06bEUHEHTEM MOJIEKYJI
HIIH MOHOB B arperathl, TM00 B pe3yibTare AUCTICPrUPOBAHHS OOJIBIIMX YACTHI 10 TpeGyeMbIx
pa3MepoB.
2. JlucneprupoBanMe — 93TO H3MeIbYEHUeE TBEPABIX WM JKHAKHX Tel B HWHEPTHOH, He
B3aUMOJEHCTBYIOMNIEH C U3MEIbYAEMBIM BCIIECTBOM, CpeJie.
3. B mOpOTHBOIOIOKHOCTD PaCTBOPCHHIO JHCIEPrUPOBAHUE IIPOXOIHUT, KaK NPaBUJIO, HE
CaMOIIpPOH3BOJILHO, & C 3aTpaToH BHelHel paboTHL.
4. B oraensHBIX ciyyasix TBCPAOC TEIO WM JKHAKOCT MOIYT CAaMOIIPOH3BOJIBHO
AUCIICPTHPOBATBCS B XKHJIKOH Cpelie ¢ o0pasoBaHMEM KOJJIOWIHON Wiy MHKDPOIeTepOreH oM
JTMO(QHIILHOM CHCTEMEL
5. Ilpumep Gusnueckoil KOHIEHCAIMHE — 00pasoBanue TyMaHa: MpH IOHMKEHUH TEMIIEpPaTypEI
BO3/lyXd HaBJICHHEC BOJSHOIO IIapa CTAHOBHTCS BbIIIeE PaBHOBECHOTO W B Tra3oBoil (ase
BO3HHKACT HOBas JkuJKas (aza.
6. Metox XxuMuueckoii KOHJICHCALIMH 3aKITFOYaeTcsl B 00pa3oBaHUH HOBOMH (hasel B roMOreHHO
Cpelie B pe3yibTaTe H3MEHEHHS COCTaBA CPEIBL.

BOIIPOC 1.3.2. Haiimu omuowenue CKopocmel oceodanust kanenex 600SHO20 mymanua,
€U ux paduxcel paghs coomeememeenno: ri=10" v u r2=10"n
OTBETHI:
1.10°
2.1¢0*
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3.107
4.10
5.10°
BOITPOC 1.3.2. B xaxom uz NPUGEOCHNBIX NPUMEPOE GelyecmEo oucnepcroti Gazer —
meepooe meno, a eeuyecmeo oucnepcuonnoii cpedvr — acudKocms?
OTBETHI:
1. xemvBI, nBLH, cMOr
2. MBUIBHBIE TIEHEI, OMYJIBCHH
3. TMJIPO30IIH, OPraHO30IH
4. yroms, cumukares
5. CILJIaBEL, CHTAIIB
6. HeTh, MOJIOKO
7. MMHEpAIIBI: OIIal, KeMYyT.

BOIIPOC 1.3.4. Kaxoe us ypasuenuu ne credyem ucnonvzoeame Ons onpeoenenus
MONEKYIAPHO-KUHEMUYCCKUX CROLICNG KonnoudHo-Oucnepenwix cucmem? O1BETHI:
l. p=cRT

2.dm= —DAic—dz'
dx
4, At DL ¥
3znrN ,
4. Ax* =2Dr
5 p=_RT
6znrN

[A€ € — MOJISsIIbHAS KOHIEHTPALHS; P — OCMOTHYECKOE Aasnenne; D - kosdpunuent muddysum.

BOIIPOC 1.3.5. Haiimu ommuowenue ocMomudeckux Oasnenuti JUIL JBYX THIPO30ONeii
CCPHHUCTOTO MEIIbIKA OMMHAKOBOH KOHLEHTPAIH, HO Pa3IHYHOMN JMCIEPCHOCTH C pauycaMu
cepraeckiX MOHOYACTHI COOTBETCTBEHHO r1=3-10"m 1 ;=610\

OTBETHI:

1.3,8:10°

2.81073

3.0,7

4.5,0

5.11,0

PelTunr-xouTposns 2

BOIIPOC  2.1.1.  Osuaxomemecs ¢ NONOJICEHUAMY, — XAPAKMEPUSVIOUSUMU
nosepxnocmuuie senenus. Kaxoe uz mi — Hey006IemeopuUmensHo?
OTBETHI:

1. TIOBEepXHOCTHBIMM HA3BIBAETCS TOHKHMI TPEXMEPHBIH cJI0H, obpasyromutics na MOBEPXHOCTH
KOHTaKTHPYIOIUX (a3 ¥ UMEIOIH KOHEYHbIE pasMepEL.

2. Ha rpanune pasmena XumakocTh — ra3 PaBHOJEHCTBYIOMAA CHII MEKMOJIEKYIIIPHOTO
B3aUMOJICHCTBHSI HAIIPABIICHA HOPMAIIBHO K IIOBEPXHOCTH B CTOPOHY KHIKOU (a3l

3. Pabora, coBepmaemas B H30TEPMHYICCKHX YCIOBUSX B IPOLECCE MEPeBOja MOJIEKYJIBl M3
00BeMHOH (a3bl B MOBEpPXHOCTHBII CJIOH, paBHA YBEIMYEHHIO CBOGOIHOI IIOBEPXHOCTHOMH
JHEprusi.

4. lloBepxHocTHas 3Heprust — 310 pabota paspeiBa cBssell mpu JApOONIEHUH TBEpHBIX Tew,
CBA3AHHAS C yBEIMUECHHEM [TOBEPXHOCTH pa3Jiela.
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5. Buytpennee naBnenue — sto CHJIa, C KOTOPOH IOBEPXHOCTHBIH ClI0i BO3JCHCTBYET Ha 00BEM
¢assr.

BOIIPOC 2.1.2. Hsyyume onpedenenus, xapaxmepusyiowue NPUpoOy noGepxXHocmHo20
namsdicenus. Kaxoe us nux mpe6yem ymounenus?
OTBETHEI:
1. PaGora o6pasoBanust emummIE! HIOBEPXHOCTH, COBEpINAEMast MPOTHB CHJI BHYTPEHHETO
NABJICHUSL, HA3BIBACTCA MIOBEPXHOCTHBIM HATIIKCHHUEM.
2. Bemuumna o - HOBCDXHOCTHOE  HATSKEHHE —  gBjIsleTcs Koa(duirenTom
TPOLOPIHOHAILHOCTH MEXAY paboToil, 3aTpaueHHoi Ha H3MCHEHME IJIOMIaNN TIOBEPXHOCTH H
3TUM H3MEHEHHEM IUIOLIATH.
3. CornacHo SKCIIEpHMEHTAILHEIM AAHHEIM [IOBEPXHOCTHOE HATSKCHHE JHHEHHO YMEHBIIaeTCs
C POCTOM TEMIIEPATyphbI BIJIOTH 0 KPUTHYECKOH.
4. Bennuuna o XapaKTCpU3yeT MEKMOJIEKYISIPHOE CIEIUICHHE, TIOJIAPHOCTE JKUAKOCTH H CBS3aHa
C WMIOTBEHEIM MOMEHTOM, HOJISPH3YEMOCTHIO BEIECTRA | JASNIEKTPUYECKOH TPOHMIIAEMOCTEIO.
5. Bee yTBepiknenns CIIpaBE/JTHBEL.

BOITPOC 2.1.3. B xaxom ciyuae nepexod x cnedyiowemy ppazmenmy evi60da
ypasnenue adcopoyuu I'ubbca nedocmamouno obocnosano?
OTBET:
1. M3menenune cBoboamHOM SHEPI'UH IIOBEPXHOCTHOI'O CIIOS:

szoziA+Ad0'+Zy}.dnj +Z”‘;d#f (1)

2. Tlo anasioruu ¢ ypaBHenuem I'n66ca-/Tiorema:

Ado+ ndu, =0 )

3. OrpaHuYHBasCh TONBKO H30TEPMHYCCKMMHU IIPOLIECCAMHE U PA3JICTUB 06€ YacTH ypaBHeHusi (2)
Ha A,. nonyunM, do = ~Z I'du,

4. JIns GuHapHO# cucTema (mumexc 1 — pactBopurens, 2 — PacCTBOPEHHOE BEIIECTRBO
do=-I'du, — I',du,
5. Tak xax du = R7d Ina, AOIyCKas 3aMEHy aKTHBHOCTH Ha KOHIEHTPAIHIO I pasbaBlieHHBIX
pacTBOpOB, nostyuum - s o

’ RT dc

BOIIPOC 2.1.4. /na kaxux uz NPUBEOCHNBIX Geuyecme 6 ciyyae GoOHbIX pacmeopoe
senuuna do/de 6onviue nynsn?
1. HeoprauudecKkue 3MEKTPONTHTEI
2. OpraHuYecKHe KUCIIOTHI
3. CUpTEL
4. 6enkn
5. CIIOXKHBIE 3(HPEL

BOIIPOC 2.2.1. Ipoananusupyime ypasnenus, Xapakmepusyloujue nogepxHocmmoe
Hamasicenue u  nosepxnocmuyio smepeuro. Kaxoe uz nux mpebyemesa  dononnumensHo
YMoYHumy ?

OTBETHI:
1. Aw = gAA4

dG
5. = e
dA T,P,n



3 Uza—T(—d—G]
dar ),
4. — = const
drl’
_(dF
5 i
dA V., T.n

BOIIPOC 2.2.2. Usyuume honooicenus, xapaxmepusyioujue npupody aocopbyuonnwix

cun. Kaxoe uz nux ne coomeemcmeyem coepemenibiM npedCmasienisi?

OTBETHI:

1. AACOpOUHMOHHBIME HA3BLIBAIOTCS  CHITEI MEMOJICKYIISIPHOTO  B3aUMOJICHCTBHS  MEXTy
MOJIEKYTaMH MJTH aTOMaMH, HAXO/SIIUMHUCS B PA3HBIX daszax.

2. Kax cumsl  oco6oro pola ancopOUMOHHEIE CHIBI  06JaNaioT OPHEHTALMOHHEIM,
HHAYKIHOHHBIM H IUCIIEPCUOHHBIM B3aUMO,ICHCTBHEM.

3. [ing nonuMmanus TIPAPOMILI aJICOPONMOHHBIX CHUIT HEOBXOIHMO YYHTEIBATh, YTO B aKTe
azcopduuu MoneKyna amcopGara B3aMMOJICHCTBYET HE C OJHHM, @ CO BCEMH OIMKAMIIHMHU
aToMaMH azicopbenTa, T.e. ¢ 06BEMOM.

4. Tonmmuua agcopOIMOHHBIX CIO0EB MOJKET AOCTHIATh THICAY AHICTPEM, 3TOT (DAKT yKa3hIBAET
Ha IaIbHO/ICHCTBHE afiCOPOLIMOHHEIX CHIL.

5. Teopust MeXMONEKYNSPHBIX CHII TIOKA3bIBACT, YTO BCE TPH KOMIIOHEHTHI SHEPruu
UPHTIKCHUA: OPHCHTALMOHHAS, WH/AYKLUMOHHAS M IHCIIEpPCHOHHAs COCTaBIIAIONHE OOpaTHO
TIpOIIOPUHOHANIBHEI LIECTON CTEIIEHN PACCTOSHMUSL.

BOIIPOC 2.2.3. Kaxas usz NPUBEOEHHbIX  3AGUCUMOCTET] HA3BIGACTCS uzsomepmou
aocopoyuu?
OTBETBI:
l.a=f(T)
2.a=1{(P)
3. P=HT)
4. P =1(a)
3. T=1P)

BOIIPOC 2.2.4. Mzyyume Kpusble, npeocmasnalowue 3a6uUcCUMOCb  KOIUYCCHISa
adcopbupyemozo eewjecmea (opounama) om Oaenenus ¢ 2az060i ¢pase (abcyucca) Ons
Medgichasnou nosepxnocmu pazdena meepooe meno — 2as. Kakas uz kpuewix xapaxkmepna 0is
meopuu aocopbyuu 53T?

OTBETHI:

b
o
S

i
%

BOIIPOC 2.2.5. Ipoananusupyiime YPasHeHus, onucvléaioujue adcopbyuio na meepdoii
u JICUOKOU nosepxnocmu pazdena gas. Kaxoe us nux sensemes oMuuUpudeckum?

OTBETHI:
l. a(l1+kP)=a__ kP k — xoncranTa
2. lga=Igh +llgP b, n — KOHCTaHTEI
1
ke
3.I'=r C — KOHLIEHTpalHs
1+ kc
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kP
4. a —_ arnax f! ‘P,\'

Ps — naBnenue nacemmennoro nnapa
P P

l—— 1+ (k- 1)—
P P

¥ 5

S5.a=K_ P K: — xoucraura Ienpu

Peiitunr-xourpons 3

BOIIPOC 3.1.1. H3yuume nonodicens, Xapakmepusylowue adcopbyuio na Mmedichasnoii
nosepxnocmu meepooe meno — 2az. Karxoe uz nuox ne coznacyemesi ¢ UCXOOHBIMU RONOINCCHUAMYU
meopuu adcopoyuu Jlenemiopa?

OTBETHI:

1. Ancopbuust monexysn ancopOTHBa MPOMCXOJUT HA AKTHBHBIX LEHTpaX, HaXOAAIUXCS Ha
MIOBEPXHOCTH TBEPJOIO a/IcOpOEeHTA.

2. ApcopOupoBaHHBIE MOJIEKYIBI YACPKUBAIOTCA AaKTHBHBIMHM LIEHTPAMM TOJHKO B TEUeHHe
ONPEJICTICHHOI0 BPEMEHH, KOTOPOE HE 3aBUCHT OT TEMIIEPATYPEIL.

3. Tlosepxmocruas KOHICHTpAl|s  ancopdTHBA NPONOPUMOHATBHA JABNCHHIO Ta3a H
KOHLCHTPAIUH CBOOOHBIX aKTUBHBIX EHTPOB.

4. BernexcrBue Maioro panumyca nIEHCTBHS aJCOPOLMOHHBIX CHJI H HX CIOCOOHOCTH K
HACBIIICHMIO  TIOBEPXHOCTH ~ AJICOPOEHTA MOXKET OBITH  3amONHEHA TOJIBKO  OJHUM
MOHOMOJIEKYJISIDHBIM CIIOeM a1copOTHBA.

5. AICOpOMpOBaHHBIE HA COCENHHX AKTHBHEIX LUEHTpax MOJICKYJIbl ancopOTHBA He
B3aHMOJICHCTBYIOT MEKIY COOOI.

6. Ancopbuusi mpejcrasisercs Kax KBasSUXHMHYCCKas pEaKLHs MEXIy MOJEKylo# rasa u
dKTHBHLIM LICHTPOM, B pe3yJIbTaTe KOTOPOH 06pasyercs a/IcopOMPOBaHHBIN KOMITTEKC.

BOIIPC 3.1.2. Kakyio uz npusedennvix enuvun onpeodensem 4acmuas npouzeoonas om
MEPMOOUNAMULECKO20 NOMEHYUANA NO nnowaou?

dG

dA T.,Pc

OTBETBI:
. XUMHYECKUH MOTEeHIHA

. BHYTPEHHSISI SHEPIHS

. IOBEPXHOCTHOE HATSKECHUE

. IOBEPXHOCTHAS aKTHBHOCTH

. cBOOOIHAs SHEPrHs.

BONIPOC 3.1.3. Ilpoananusupyiime creoylowue  UCXOOHBIE  HOLONCeHS meopuu
Monexynapuou aocopbyuu Ionanu. Kaxoe uz nux ne coomeemcmeyem CO6PeMeHHbIM
TEOPeMUYeCKUM U IKCNEPUMEHMANLHBIM OAHHBIM?

OTBETHI:

1. Ancopbuust o6ycnoBnuBaercs TOMbKO dusuyeckumu Ban-ziep-saanscossvu cumiamu. Ha
TIOBEPXHOCTH a/ICOPOCHTA HET aKTHBHBIX LIEHTPOB.

2. AncopOuMOHHBIE CHIBI AEHCTBYIOT Ha PACCTOSIHUS, IMPEBBILIAIONIHE PasMephl OTHEIBHBIX
MOJIeKy.T ancopOtusa. OOpasyercs aicopOIHOHHEIH 06BEM.

3. Kaxnmas Touka BHyTpH aacopOHOHHOIO 0OBeMa XapaKTepU3yeTcs OmNpeaeIeHHBIM
3HAYCHHEM aCOPOLMOHHOTO TOTEHIIHAIA.

LT SLUS B N
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4. AncopOumoHHBIH mOTEeHIHAN NIPEACTABNAET COOOH H30TEPMHYECKYIO paboTy cxarHs rasa
(mapa) npu mepesoze ero u3 o6BEMHOMN (assr B 06/1aCTH MOBEPXHOCTHOrO CIIOS C JlaBIeHHEM,
OTIHYHBIM OT PABHOBECHOTO.
5. [eficTBHe ancOpOIMOHHBIX CHI Mo MOpe ynanenuss ot MexdasHoif TIOBEPXHOCTH
YMCHBIIACTCS i HA HEKOTOPOM PaCCTOSHHM PABHO HYJIIO.
6. 3aBUCHMOCTH aaCOPOLHOHHOrO HIOTEHIHANTA OT aACOPOIMOHHOrO 06BeMa HOCHT HA3BaHUE
XapaKTEPUCTHYECKOH KPUBOI.

BOIIPOC 3.1.4. Kaxoii us NEPEUUCIEHNBIX  IKCHEPUMEHMANBHBIX MemoO08 He
10360/5€m onpedeisimb HOBEPXHOCIINOE HAMAINCEHUE?
OTBETBI:
1. Merox MakcHMabHOrO NaBIeHus ny3sIpbka (MeTon PeGunpepa)
2. Meron nepemernenus HIapuKa B JUCIIEPCHOHHON cpejie
3. CranarMoMeTpuyecKuii MeTos OTPbLIBA KaIlJIi JKUIKOCTH
4. Tenszumerpuyeckuii MeTon OTpBIBA KOJIbI[A
5. MeTon KanuIISIpHOTO MOAHATUS IKHIKOCTH.

BOITPOC 3.1.5. Hzyyume noJodicenus, xapaxkmepusyiouue adcopbyuio na Medicghasnoil

noeepxnocmu meepooe meno — 2az (nap). Kaxoe uz nux CYUECBEHHO OMIUYACICS Om
OCHOGHBLX NONOJICEHUU MeOPUU NONUMONEKYIAPHOT] aocopbyuu napos Bpynayspa — Dvmemma
— Tennepa?

OTBETHI:

1. Ha mnosepxnocru TBepaoro ajicopbeHTa HMEIOTCS HepPABHOLEHHEI B SHEPreTHYECKOM
OTHOHIECHUS aKTHBHELIE IEHTPEI.

2. Ancop6rmst MuOroCTOMHA. Kasknas MOJICKYJIa TIEPBOTO CIIOA CIIYXKHT LEHTPOM ISt aJICOPOLHN
BTOPOTO H IIOCIIEYIOIHX CIOEB,

3. Ilepssit cnoit ancop6rusa olpasyercs B pesyibrare meicTBHs Ban-znep-Baanscosbix cu,
IIOCHeYIOINE — B pe3yJIbTaTe KOMIIEHCAIHH.

4. AncopbupoBannas (hasa npencTasasercs Kak COBOKYIIHOCTE aNcOPOUPOBAHHBIX KOMITJIEKCOB
—— MOJICKYJIIPHBIX LIEN0YeK, KOTOPBIE SHEPreTHYECKH He B3aUMOJICHCTBYIOT APYT C JAPYTOM.

5. Temnoter ancopbuun exuuuYHOr0 H NBOIHOrO KOMILIEKCOB MPHOIHM3UTENBHO OJUHAKOBLI K
PaBHBI TEIUIOTE OOBEMHOM KOHIEHCAIIHH.

6. AncopOimio MomeKy [lapa MOXXKHO paccMaTpUBaTh KaK CEPUIO KBA3HMXUMUYECKHX peaknui
00pa3oBaHus aiCOPOIMOHHBIX KOMIIIEKCOB.

7. Ilpu 3Ha4YeHUSX JaBICHUS B Ta30BON (hase, manekHx OT JABNECHHS HACHILECHHOIO napa,
00pasyeTcst MOHOMOJIEKY ISIPHBLI CIIOiA,

8. Ilpu yBenuueHuu jaBlIeHHS B Tra30BOif dbase uMCIO CBOGOIHBIX AKTHBHEIX LEHTPOR
COKpAIACTCsl, & YHCIIO KPATHBIX KOMILIEKCOB PACTET.

9. Obwemuas KoHeHCaIHs f1apa MpOHCXOMUT NIPH JNOCTHKCHHH JABIEHUH, PABHBIX JABJICHHIO
HACBIEHHOI'0 Napa Ipy JIAHHOM TeMuepaType

10. Ilpenmonaraercs, wuro TUIOIN@/h, IPUXOISINA’CS HA OJHY MOJIGKYIy alIcopOTHBa B
TIOBEPXHOCTHOM CIIOE, - IOCTOSHHAS BEJIHYMHA. DTO JAeT BO3MOKHOCTE BBIYHCIIATD BEIHYUHY
YZICNIEHOM OBEPXHOCTH acopOeHTA.

IIpomeskyTounas aTTecTaANNS 110 HTOraM 0CBOEHHUS M CIHIUTHHBI
(xouTpOILHBIE BONPOCHI K SK3aMeny)

l. Crpykrypa nmumcmepcHBIX — cucTeMm. Juenepcnas  asa,  nmcnepcuonmas cpena.
Kosmuecrpennsie xapakrepucraku MUCIIEPCHOCTH

2. Knaccudukauus aucrepcHbx cucreMm: 110 arperaTHOMy COCTOSIHHIO JMCIEPCHOM (a3bl u

JWICTICPCHOHHOH CPEJIBL, 110 KOHUEHTDALMH, N0 XapakTepy B3auMOLCHCTBHUS JMCIIEPCHOM

asb ¢ uCnepeonHol cpeoi.

[TorsiTie 0 mHOUIBHBIX 1 MHOPOGHEIX AucniepeHpIx cucremax. Ocob6eHHOCTH KOMIOHIHOTO

COCTOSIHUS BEIECTRA.

(5]
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10.

3l

12.

13.

14.

15,

16.

17.

18.

19.

20.

21,

Cycnensun u ux cBoiicrsa. Ilonyuenue. Arperatusuas YCTOMYHUBOCTE U ONpeENSIONHe o8
(axToper. CenMMeHTAMOHHEIH aHATH3 cycneHsui. [TacTer.

OMyJIECHH, NEHBI H UX CBOMCTRA. [Monyuenue. Tumsr OMYIBCHH. Y CTOMYHROCTE SMYJIbCHH U
Hen u e Hapymenue. QDakTOphI YCTOHYHBOCTH OSMYJbCHH M  IIew. CgoiicTra
KOHIICHTPHPOBAHHBIX H BEICOKOKOHIEHTPHPOBAHHBIX SMYIBCHIA.

Merons! nonyuenus u ouncrru KOJUIOHJIHBIX PACTBOPOB.

Monexynspro-kunerudeckue u ontnueckue CBOHCTBA KOJUIOMAHEIX CHCTEM. BpoyHoBcKoe
ABmkeHue (ypasHenue OifHiureiina), nuddysus  (ypaBHeHus Duka), 0CMOTHYECKOE
Jasnenue. X B3auMOCBsI3E.

Cemumenranus. CenumeHTarMoHHAas YCTOHYHBOCTE M CeIHMEHTALHOHHOE paBHOBecHE,
Lenrpudyra u e& npumenenue s HCCIIC/IOBAHUS KOJUIOHUAHEIX CHCTEM.

Pacceusanue u nornomenue cpera. VYpasHenue Pajnes. Y IBTPaMUKPOCKOIHS 1 3JIEKTPOHHAS
MHKPOCKOIHSA KOJUIOHAHBIX cucteM. Onpenenenuye OpMBI, Pa3MEPOB M MACCHI KOJTOMIHEIX
YACTHII.

Tepmonuuamuka HOBEPXHOCTHBIX  sBICHMIL TepmonuHamuka HOBEPXHOCTHOrO 104
IlosepxnoctHas smeprus ['m66ca u TIOBEPXHOCTHOE HaTsDKeHHE. MeToxsl ompenenenus
[TOBCPXHOCTHOI'O HATSKEHHUS. 3aBHCHMOCTS OBEPXHOCTHOIO HATSKEHHS OT TEMIIEpPaTypHL.
CBs3b  1OBEPXHOCTHOH sHeprun I'n66ca ¥ MOBEPXHOCTHON SHTAIBIHIL Kpaesoit yron
CMaduBaHus. TepMonHHAMUYEKHE YCIOBHS CMAYHBAHHS U pacrekanus. ['uppodunsrocTs u
THAPOQOGHOCTE MOBEPXHOCTH TBEPALIX Tell.

AZCOPOIMS MOBEPXHOCTHO-AKTHBHBIX Bewlects ([IAB). Tepmonunamuka ancopbiuu. Beison
ypaBHeHuUs ['n66ca. IToBepXHOCTHO-aKTHBHEIE 1 IIOBEPXHOCTHO-MHAKTUBHbIE BELECTRA.
Msorepma mnosepxmocTHOro HarsmKeHus. Ypasrenne Illumkosckoro. IToBepxHocTHAS
aKTHBHOCTE. IlpaBuno [Troxno—-Tpay6e. Ypasnenne Jlenrmiopa s MOHOMOJIEKYJIIPHOM
azcopOnum..

OpuenTauust mosexyn ITAB B IOBEPXHOCTHOM cioe. OnpeseNieHre mIOManH, 3aHIMAaeMOi
monexynoi [IAB B nachimennom ancop6umonsoM cloe. Ancop6uust I[TAB u3 pactBopos na
MIOBEPXHOCTH TBEP/BIX TEIL.

Ilpupona snexTpuueckux spieHnmii B AUCHEPCHBIX cUCTeMax. MexaHus3M BO3HHKHOBECHHUS
SJICKTPUYECKOTO  3apsiNa HAa TIpaHMIE pasjena  JByX das. Crpoenue npoiimoro
BIIEKTPUYECKOrO CJIOSL.

Munenna, crpoense MunemIB runpodobroro soms. 3apsm u SNICKTPOKHHETHYECKHU
TOTCHUHAT KOITOHAHON YaCTHIbL. SIBlieHHe mepe3apsky KOIUTOUTHBIX YaCTHIL.
ONEKTPOKMHETHYECKUE SIBJICHUS. Onextpodopes. Crszb 3JIEKTPOOPETHUIECKOM CKOpOCTH
KOJUIOMIHBIX HaCTHIl ¢ MX JJIEKTPOKHHETHYECKHM TIOTEHIHATIOM (ypaBrenue I'enpMromnsia-
CmomyxoBcKoro). OnexrpodopeTudeckast [OIBUKHOCT. DIIeKTpoOCMOC.
OJIEKTPOOCMOTHYECK I METOJ H3MepeHH s JNIEKTPOKHHETHYECKOTO OTEHITHAA.
YCTOHYMBOCTE M KOATYISAMHS KOJIOHTHBIX CHCTEM. CenuvenTanuoHHas U arperaruBHas
YCTOHYHBOCTS KOJUTOMIHBIX CHCTEM. ATperanyus u CeIMMEHTALMS! YACTHIL JUCIIEPCHO# (haskr.
Koarynamms u Qaxropsr, eé Brmnmaomme. Mennennas u GbicTpas Koarymsius. IIopor
Koaryysmuu, ero ompenenenue. Ilpasuno Ilynsne—I apmu. Koarymsuus 3omeif cMmecsMu
SIICKTPONHUTOB. [IpaBuIIO aIIUTHBHOCTH, AHTATOHU3M K CHHEPIU3M MOHOB.

Bsizkocts pactBopos. OtkioHeHue cpoiicTs PacTBOpOB OT 3aKOHOB HeioToHa. Ypasnenue
Bunrama. IIpuyunbl aHOMAIBHOH BI3KOCTH PacTBOPOB NOJIMUMepOB. MeTonsl u3MepeHust
BSI3KOCTH pPacTBOPOB

@aKTopE! YCTOWYHBOCTH PacTBOpOB. THKCOTpONHUS CTY IHEl U rejeil. Cunepesuc.
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Konrpomupyromue nporpammer puist CaMOCTOATEbHOM PaboThI CTYACHTOB
(TecroBsie 3apanus)

KOHTPOJIMPYIOILUASI IPOT'PAMMA 4.1.

BOIIPOC 4.1.1. IIpoananuszupyiime HUdICenpusedenvle NON0dICeHS,
Xapaxmepusylowjue Mmexanusm o6paszoeanus 060iinozo dtekmpuyieckozo cnos, Haiioume
nonofcenue, A6lAI0Weecs 1ubo nesepubiM, 160 cnoprbLm!

OTBETHI:

1. Dnexrpuyeckue siBnenus ma MeK(DA3HBIX TOBEPXHOCTSX —  CJIEJ/ICTBHE U30BITOYHOI
TIOBEPXHOCTHOM SHEPIUM — Pe3yNILTAT B3aUMOIEHCTRHS COIIpHKacaromuxcs (a3 Mexay coboi.
2. Coenmnduueckas ancopGuus HOHOB — HIEPEXON W3 XH/KOH (hasel B MOBEPXHOCTHBIH CIIOM
HaCTHI AUCHEPCHOH (asbl — COMPOBOXKIAESTCSI [IépepacipeneieHueM 3apsfoB B 001acTH
HOBEPXHOCTHOI'O CJIOS.

3. Ecan mexdazuas IIOBEPXHOCTh 00pa3oBaHa BEIIECTBAMH, HE CIIOCOGHEIMMU 0OMEHHBATECS
SapiallaMH, TO  JIBOMHON  SNEKTPHYECKHIT CJIOH  MOKeT obpaszoBaTecsi B pesynbrare
OPHCHTHPOBAHHS OJISIPHEIX MOJIEKYT.

4. Tlepexox HOHOB HiH SJIEKTPOHOB U3 ONHOH (haskl B PYryio Ha rpaHmIe pasjena Ha3bBaeTcs
IIOBEPXHOCTHOH AUCCOLMAIHEI.

5. AzncopOums MOHOreHHOro IIOBEPXHOCTHO—AKTHBHOTO BEILECTBA MOJKET TIPOMCXOUTE Ha
PaHHIe ABYX HECMEIIHBAIOIIHXCS JKUIKOCTEI, Hanpumep, Boasl U 6ensona. Ionspuas rpynma
MOJICKYJIBI ~ MOBEPXHOCTHO —  aKTHBHOILO BEIICCTBA, oOpalleHHas K Boje, Oyzmer
AHCCOLMHMPOBATE; B PE3YJILTATE JUCCOIHALIHH MexpasHas HOBEPXHOCTD npuobpeTaer 3apsi.

6. Ecu B cucremy meramn — Bona A00ABUTH XJIOPHCTEIN HATpHIL, TO 33 Cyer U36HpaTenbHOI
ancopOLMK aHMOHOB XJIOpa Ha METANIe MOSBHICS H30BITOYHEL! OTpPHIATebHBLY 3apsan, B
Oim3neskaem cioe pactopa OyIeT u3GBITOUHBIH TT0JI0KATENBHbII 3apsiJi U3 HOHOB HATPHS.

7. Ilpu KOHTaKTe MeTamia ¢ ra3oBoii (hasoit mpoucxomuT mepexon SJIEKTPOHOB OT METa/lIa K
rasy. Mexdasnas nosepxuocts 3apsmkaeres.

BOIIPOC 4.1.2. Hsyuume nonosicenus, xapakmepusyiowue Mexanusm o06pazoeanus
0BOLIHO020 ClOSL UOHOG 1A npumepe obpasosanus 3015 cynvghama bapus. Kaxoe uz nux mpeGyem
ymounenusn?

OTBETHI:

1. Ilpn cnuBammu BOMHBIX PacTBOpOB Xnopuna Oapus u cynbdara Harpus obpasyetcs 301b
cynbgara Gapus.

2. B 3aBHCHMOCTH OT YCIIOBHif (KOHLIEHTpAIH KOMITOHEHTOB, TEMIIEPATypsl H JApYrux)
oOpa3syrorcst MUKpoKpHcTamuukh BaSO, 6osbiueit um MEHbIIEH JTHCIEPCHOCTH.

3. Ecmu MCXOZHBIE KOMIIOHEHTBI B3STHI HE B CTPOro CTEXHOMETPUYECKHX COOTHOMIEHHSAX, TO
HOHEI Oapust Wi CyJIb(aT-HOHBI MOTYT OKA3aTHCS B 3HAYUTEJILHOM H30BITKE.

4. Ilpu u3GkITKe, HAPHUMEP HOHOB Oapus, OHH HAYHYT IEPEXOMUTE U3 pacTBopa B TBEPAYIO (azy
H 3aHUMATh BAKAHTHDIC MECTA, J0CTPanBAast KDHCTALTHYECKYIO peIeTKYy.

5. Ilpu stom TBepmas dasza HOpHOOPETAET MOJIOKUTETHHEIH 3apsf, JKUJIKas — OTPHIATENBHEIIA.
M30brrounsie cynb(ar-HOHEI BenencTBHE KYJIOHOBCKOIO B3aUMOJEHCTBUS MOATAHYTCS U3
pacTBopa K acOpOUPOBAHHBIM HAa MOBEPXHOCTH HOHAM Oapus — obpasyercs nBOMHOM ci1oi
HOHOB.

6. Wonsl Gapusi, BEI3BIBAIOIHE B MAHHOM ClIydac BOSHHKHOBEHHE MEK(a3HOrO MOTeHIHaa,
Ha3BIBAIOTCS IMOTEHIHATIONPEAEIISIIOIIHMH.

7. Cynsdar-uonsl, KOHIICHTPHPYIOIUKECS, B DPACTBOPE OKOJO 3apsHKEHHOM IIOBEPXHOCTH
KpHCTAILIOB Cynbdara Gapus Ha3bIBAIOTCS IPOTHBOMOHAMH.

BOIIPOC 4.1.3. Kaxoe u3 onpedenenutl, Xapakmepusyouux NEKMPOKUHEMUYECK e
AGIEHUS, MOCHO CHUMAMB NPOMUCOPEYUCHIM?

OTBETBI:
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1. SBneHne mepeHoca KMIKOCTH MOX NEHCTBHEM BHEIIHETO 3IeKTPHYECKOTO ToJ1s,
Habmomaemoe B KalW/UIADHO—IIOPUCTBIX  TeNaX, a TaKkKe B OJMHOYHLIX KaluIJsipax,
Ha3bIBACTCS JIEKTPOOCMOCOM.

2. Ilepememienue wyacTu AUCHEPCHOH (asbl B  OIEKTPHYECKOM OJIE OTHOCHUTEIILHO
AUCTIEPCHOHHOMN CPE/IBI HA3BIBACTCS BNEKTPOGOPE3OM.

3. BO3HMKHOBEHHE PA3HOCTH MOTECHIUAIOB MEXIY AByMsS. CTOPOHAMH NOPHCTOM auadparmsr
lp¥ NPONMyCKAaHHU Hepe3 Hee BOAB JHOO MEXIy KOHIAMH ONMHOYHOIrO KamH/IIspa IIpH
[IPOTEKAHUHN YEPE3 HETO BOJIBI HA3EIBAETCS MOTEHIIMATOM TEUCHHUSL.

4. IlosBeHWe pasHOCTH MOTEHIUAIOR MCIKAYy ABYMS SJICKTPOJAMH, DAacIIONIOKEHHBIMHU Ha
Pa3HOH BBICOTE COCYZd, B KOTOPOM OCENacT (mepemernaercst) cycrensus MEJIKOJUCIIEPCHOTO
KBapua, Ha3bIBACTCS NIOTCHIMAIOM OCEAAHUS M TIOTEHITHATOM CEIMMEHTAlUH.

5. DNEKTPOKHHETHYECKHE SBICHs HPOABIAIOTCS TeM cliabee, 9eM MeJlbyue YacTHIIB] JHCTIEPCHOM
hassl, u Hce3aAIOT CoBCeM NpH [ICPEBOJIC INCIIEPCHOM CUCTEMBI B MOJIEKY ISIPHEIH pacTBop.

6. IlpuwiHa  9NEKTPOKMHETHYECKHX  SBICHIIL 3aKII0YaeTCsT B CYIIECTBOBAHHH
TPOTHBOTIONOKHBIX 3apATI0B TBEPHOH ¥ KHAKOM (a3 CHCTEMbL,

7. PasHOMMEHHOCTH 3apsioB }a3s npuBoxuT B Ciyuae HemomBIKHOrO NOPHCTOIO Teja B
NICKTPHHUCCKOM T10JI€ K IIEPEMEIICHHUIO [IO/BUKHEIX IPOTHBOHOHOB BMECTE ¢ KUZKOI (azoi.

8. CymHOCTb 3NEKTPOKHHETHUECKHX SIBICHMI 3aKIIIOYaeTCs B IIEPENBHIKEHHH YACTHIL
JMCTICPCHOH  (ha3bl W JMCHIEPCHOHHOM  CcpejsI IpH TNPHUIOKEHHH K CHCTEME pa3HOCTH
TOTCHIAIIOB HJIH, HA00OPOT, B BOSHHKHOBEHMIO PA3HOCTH MOTEHIHAIOR IIDH OTHOCHUTEJILHOM
nepeMeIneHuH (asel U Cpepl.

KOHTPOJIUPYIOUIASI IPOTPAMMA 4.2.

BOIIPOC 4.2.1. Ipoananusupyiime paccyscoenus o npupooe dNeKmpoKUHemuYecKo20

nomeuyuana u yxasicume owubounoe?

OTBETHI:

1. DnexTpokuHeTHUECKMH TOTEHIMAT — 3T0 AJICKTPHYECKUH IIOTCHIMAN, OTCYHTHIBAEMBIH OT
TPaHHLBI CKOIBXKEHHs IO YPOBHS B XKHAKOH (ase, I0CTATOUHO YAAICHHOIO OT Mex(pasHoH
IpaHuUIEl pa3fena.

2. I'paHuna CKOJNBKEHHS YCTAHABIMBACTCS TIpH OTHOCHTEJILHOM IepeMemienud (a3, HanpuMep
IIpH TCICHHH JKH/IKOCTH BJIOJIb TBEPIOii IIOBEPXHOCTH.

3. HeBO3MOXKHO yKa3aTh TOUHOE MOJIOKEHHE T'PaHULBI CKOJIBIKEHHS.

4. C 0CTaTo4HOM yBEPEHHOCTHIO MOJKHO IPEITIONOKATH, YTO MEPBBIA CIIOH MOHOB U TIEPBBIH
CIIOH MOJIEKYJT BOJIbI, CMAYHBAIOLIHX TBEPIYIO (hasy He mepeMeIaloTcs: OTHOCHTEIBHO TBEpHOi
(bassl Ipu TeyeHHH KUIKOCTH.

5. DNEKTPOKMHETHYECKHIT MOTEHIMAT BO3HHKAET IpH OTHOCHTEILHOM NepeMelieHus (a3 mox
ACHCTBHEM NIPHIIOKEHHOIO 3EKTPHIECKOrO OIS,

BOIIPOC 4.2.2. Paccmompume NONOJICEHUS, ONUCHIBAIOUJUE MEXAHUIM 00PA306aAHUA
06011020 2neKmpuueckozo cios uonos. Kaxoe us nux NPOMUGOpesum 3KCnepUMeHmanbHuIM
oanHuIm?

OTBETHI:

1. Ha rpanune Boga — TBepnprii fomun cepebpa B Boy OyAyT mepexomuts OPEUMYILIECTBEHHO
HOHBI cepedpa, Tak Kak oHu 60Jiee I'MAPATHPOBAHEL.

2. IloBepxHocts Homguna cepebpa Oyner umers HEKOTOPBIH U30BITOK HOHOB HoJa, KOTOPEIH CO
CTOPOHBI BOJIBI Oy/IeT HEHTPaIM30BaH H3GEITKOM HOHOB cepebpa B npuieramoneM cioe.

3. OToT mnpomecc mNpPUBEAET K BO3HHKHOBEHHIO MeX(a3HOr0 CKauyKa MOTEeHIHAIOB,
TIPEMATCTBYIOIEr0 JalbHEHIIEMY [Iepexo 1y HOHOB.

4. JsoiiHoit ciioff MOHOB obpasyeTcst He CaMONpPOM3BOIBHO, a B pe3yabTaTe yMEHBLIICHUS
SHECPI'HH TOBEPXHOCTHOTO CJIOM.

5. B pesymsrare mpomecca mepexoma momos YCTAHABIMBACTCS. DPABHOBECHE, KOTOPOMY
COOTBCTCTBYET ONPE/CICHHOE 3HAYEHHE CKAYKA IIOTEHI[HAIIOB,
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BONIPOC 4.2.3. Kaxoe us senenui Habmodaemes, ecau scudkocmv nod GIUAHUCM
PA3HOCMU NOMEHYUANO06 nepemeyaemcs yepes nopucmyio HenooBUIICHYIO MemBpany 00HOMY
U3 anexmpoooe?

. DneKTponu3

. 31eKTpodopes

. BIIEKTPOOCMOC

. 9@ dext Knunxe
. a¢dext Topua

. IIEKTPOAHAIIH3.

(AT R SN O S

KOHTPOJIUPYIOUIASI IPOTPAMMA 4.3.

BOIIPOC 4.3.1. Hpoananusupyiime  nonoocenus Xapaxmepusylouwue cmpoenue
d6ouin020  anexmpuueckozo cnos. Karoe Us HUxX He coenacyemcs ¢ coépemennviMu
meopemuiecKuMU u IKCNePUMEHMAanbHbIMU OaHHBIML?

OTBETBI:

1. Boiinoi SJIEKTPHYCCKUH CJIOH COCTOMT M3 HMOHOB OJHO 3HaKa, OTHOCHTENIBHO IIPOYHO
CBASAHHBIX C JHCHepcHOM (Ba3olf, M 9SKBHUBAIEHTHOrO KOJINYECTBA IPOTHBOIIOIOKHO
3aPSUKCHHBIX KOHOB, HAXOJUSIIMXCS B IUCIIEPCHOHHO cpernie BOH3H Mex(a3HOit HIOBEPXHOCTH.
2. 3apam Ha mOBepXHOCTH TBCPAOM  jucCHepcHOH (assr B [IEPBOM  IpHOIMIKEHUH
PacCMaTpUBACTCA KaK [IOBEPXHOCTHBIN 3apsi.

3. JIBoitHO#t sexTpuyecKuit cioii obpasyeres B pesysbrate H3GUpaTeTBHOI aZICOpOIHH OJHOTO
13 MOHOB, IIPHCYTCTBYIOIIUX B TUCIIEPCHOHHOI cpejie.

4. JlBoitHO¥ snmexTpuueckuii cioif Ha Mex(pa3Hoil rpanune TBEPHOE TEIO0 — JKHIKOCTH
TIPEACTABIACTCS KaK IUTOCKUH KOHIEHCATOp, O/IHA 06KIAIKa KOTOPOTro CBsi3aHa C MIOBEPXHOCTHIO
TBEPAOTo Tena, a Apyras, HeCylas IPOTHBOIIONOKHEL 3apsAll, HAXOJMTCA B JKUAKOCTH BOIM3H
IIOBEPXHOCTH.

5. Benencrsue TemioBoro ABHIKEHHS HOHOB [IPOTHBOHOHBI PACCEsAHBI B JKUAKOH (hase He
HEKOTOPOM PacCTOSHUH.

BOIIPOC 4.3.2. IMpu xaxux suauenusx SNEKMPOKUHEMUYeCKO20 Nomenyuana @
MULTUCONLMAX OUCHEPCHAS CUCIEMA MOICET CHUMAMBCS yemouuueoi?

OTBETHI:

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

BOIIPOC 4.3.3. Kakxoe uz ypaenenuii coomeemcmeyem meopuu cmpoenus O80LHO20
ONEKMPUECKO20 Cllosl, npedrodicennon [Imepom?

476
Fzgp
L, = ——
¢, =¢, exp( RT)
3. & =4nnQc/ el
D_+zFg
4. c. =cyexp| —
c_ =c, exp| T
5. E=4mnU/ eH

BOIIPOC 4.3.4. Hzyuume onpedenenus, Xapakmepusyiowjue cmpykmypy muyenivi
3 - -
{m[Fe(OH),]-nFe* -3(n— x)CI }3xClI

Kaxoe uz nux nemouno?
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OTBETHI:

1. m — uncno nelrpansHbIX MoNeKyL, 00pasyromux arperarsi

2. n—4ucno NOTEHIHANIO0PA3YIOIUX HOHOB

3. 3(n-X) — YHCII0 IPOTHBOHOHOB, HaXOJAMUXCsl BOJIH3H MIOBEPXHOCTH

4. X — YHCIIO IPOTHBOMHOB, PACCESHHBIX B KUJIKOH (hase Ha HEKOTOPOM PACCTOSHHHI OT IPaHUIIBI
pasnena

5. (n-X)+X — YHCII0 HOHOB, HAXOISIHXCS B 1 Oy3HOHHOM clioe.

YCTOHYNUBOCTH U KOAT'YJISIIUSI AUCTIEPCHBIX CUCTEM

KOHTPOJIUPYIOIIASI IPOTPAMMA 5.1.

BOITPOC 5.1.1. Cpeou ymeepaicoenuil, xapaxmepusyiouux yemoiuusocns oucnepcuix

cucmem, Hatoume Hemoumnoe.

OTBETHI:

1. YeroitunBocts ucnepcusix cucrem XapaKTePH3yETCsl HEH3MEHHOCTRIO BO BPEMEHH pa3MepoB
HacTHIl JUCTIEPCHOH (ha3bl H COXpaHEHHEM HX PaBHOMEPHOTO paclpe/ieNieHus B AUCIIEPCHOHHOM
cpezne.

2. Bee nucniepcHsle cHcTeME TCPMOJIMHAMMYECKH HE YCTOHYHBEL

3. Kunmernueckoii HaspiBaercs YCTOHUHMBOCTS JMCIIEPCHOM CHCTEMBI 0 OTHOLICHHIO K
TPAaBHTALMOHHOMY HIIM LEHTPOOESIKHOMY HOJISIM.

4. Koarymsmust — nponece ciumanms HacTHLl CTIEpCHOH a3kl B Gosiee KpynHbie arperarel,
NPUBOIAIIMH K II0TEpe KHHETHUYECKOI] YCTOHYHBOCTH, pasjeicHuio (a3 U, Kak CIIEICTBHE, K
PaspyLICHHIO CHCTEMBI.

5. ArperatHBHOH yCTOHYHBOCTBIO Ha3bIBaCTCA  CIIOCOOHOCTL CHCTEMBI IIPOTHBOCTOSATH
YKPYIHEHMIO YaCTHI[ THCIEPCHOM (ha3pL.

6. Koarymsarer, of6pasyiommecs B PE3YJIBTAaTe arperaly YacTHIl JMCIEPCHOH  (asbl,
NIPEACTABISIOT COOOM OCAlKM pPasiMuHON CTPYKTYpBI: DBIXJIbIE, IUIOTHBIE XIJIONBLEBUAHEIC,
BOJIOKHHUCTEIE, KPHCTAIIONOA0OHEIE,

BOIIPOC 5.1.2. Hsyyume nonoocenus pasvacuaiowue npupody  yemoiuueocmu

Konnoudnvix cucmem. Kaxoe uz nux owubouno?

OTBETHI:

1. Ha 61au3koM paccrosinuu MEXAY KOJUIOMIHBIMH YacTHIIAMHU JEHCTBYIOT MEIKMOJIEKYIISIPHEIE
BaH-JIep-BaQIbCOBLIE CHJIBL.

2. Hanmame NBOMHOIO 3J1EKTPHYECKOro clost Ha TIOBCPXHOCTH KOJUIOMAHBIX YACTUI{ UCKIIIOUAET
B3aUMOJICHCTBHE MEXKLy HUMH.

3. YCTOHYMBOCTE IMCIEPCHBIX CHCTEM 00yCIOBIIeHa COOTHOIICHUEM MEXKMOJIEKYJIIPHBIX CHII
NPUTSDKEHHUS ¥ 3JIEKTPHYECKHX CHJI OTTAIKHBAHMSL

4. BO3MOXHOCTb CYILECTBOBAHHUS AHUCHIEPCHOH CHCTEMBI 00YCITOBICHA HATHYHEM HEKOTOPOro
SHCPreTHYECKOro  (IOTEHUHANLHOr0) — Gaphepa, KOTOPBI  NPEensITCTBYeT  CONMMKEHHIO
KOJUIOMTHBIX YaCTHUILl U UX CIIUIIAHHIO.

5. Kunetnueckas ycroituusocts OIIPEACIACTCS pasMEpaMy YacTHII.

BOIIPOC 5.1.3. Kakoe us NEPEUUCTIEHHbIX  GO30CUCMGULl He MOJCem Gbl36amb

KOG2YNAYuio 2udpo301s?

1. Vismenenne TemMueparypsr

2. MeXaHHYECKHE BO3/ICHCTBHS

3. nobaseHue NOBEPXHOCTHO-AKTHBHBIX BEIICCTE
4. BBEJICHHE DIIEKTPOJIUTOB

5. 9JIEKTPOMArHUTHOE H3Jy4YeHHUE.

BOIIPOC 5.1.4. Onpedenums KoHcmanmy CKOpOCmu Koazyisyuu, eciu 6 00HOM
Kybuueckom mempe 3018 uCXoOHoe KOAUYeCmeo wacmuy pasno 3-10" a 8peMs NONOBUHHOU
koazynayuu cocmagnsem 10 ¢?

OTBETHI:
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1.5-10"
2.5-10"
3.5-10™
4.5-107
5. IAaHHBIX HETOCTATOYHO.

KOHTPOJIMPYIOUIASI TIPOTPAMMA 5.2.

BOIIPOC 5.2.1. M3zyyume noNoJCeNnUs, Xapakmepusylowue cyunocme cmabunuzayuuy

Oucnepcnuvix cucmem. Kaxoe us nux Npomueopeynso?

OTBETBI:

1. Ha mexdazuoit noeepxuoctu pasnena dasa — cpezna o6pasyercs NOBEPXHOCTHBINA CIIOH U3
MOJICKYJI CTabuu3aropa.

2. Tlonuast ¢ukcanus AHUCIIEPCHON CHCTEMBI 0OYCIOBIHBAETCS TEM, YTO BBICOKOBI3KHIL
CTaOUIIM3UPYIOLIHIL CII0H HE BBLIABIMBACTCS TIpH CTOJIKHOBEHHH YaCTHIL TUCIIEPCHORH (ha3bL.

3. Crabummsupyrommmu  cBoifcTBamu o0yianaoT ancopOUHOHHBE Clon OPHEHTUPOBAHHLIX
HOBCPXHOCTHO—AKTHBHBIX BEIIECTB: GENIKH, MBLIA H JIpyTHe.

4. TlpouHOCTh anCOpPBIHOHHOTO ClIos Hapacraer ¢ ysennyenueM pH cpensl M noBsleHHeM
KOHICHTpAllHs TIOBEPXHOCTHO-aKTHBHOTO BEILIECTRA.

5. Tlpenen mHOBBINIEHHS CTAGUIBHOCTH AUCHEPCHBIX CHCTEM — 00pa30BaHUE CILIOMIHEIX
[IPOCTPAHCTBEHHBIX CTPYKTYp-TrelleH.

BOIIPOC 5.2.2. Koazynayus xonnoudusx cucmen Modicem npoUCXo0uUmb nOO GAUSHUEM
paca gaxmopos. Kaxoii uz nepeyuciennvix paxmopos umeem nausascueiiuee meopemuueckoe
U npakmu4ecKoe auayenue?

1. Crapenue cucremsr

2. I3MEHEHHE KOHIEHTPAIHY AHCIIEPCHON tbazer
3. MEXaHHYECKUE BO3/ICHCTBUS

4. U3MEHEHHE TeMIIEPaTypBI

5. noGaBneHHE HIEKTPOIUTOB

6. neiicTBue crera.

KOHTPOJIMPYIOUIASI IPOTPAMMA 5.3.

BOIIPOC 5.3.1. Hpoananusupyiime  nonosicenus, Xapaxmepusyowue Oeticmeue
SAexmponumos Ha 30ne. Kakoe u3 nux me ommocumcs x HpABUNAM  KOA2yAsiyuu
anexmporumamu?

OTBETHI:

1. Koarynmupytommum neiicrBueM o6nanaror He Bce HOHED OJICKTPOJINTA, & TOJIBKO TE€, KOTOpEIE
MMCIOT 3apsil IPOTHBOIOIOKHBIHA 110 3HAKY 3apsi/ly KOJUIOHIHON 9aCTHITEL.

2. Jlnst Hayasta KOAryJ Ay HE06X0MHMO [IPEBBICHTE HEKOTOPYIO MHUHUMANBHYIO KOHIIEHTPAIHIO
AJIEKTPOJINTA B 30JI€.

3. Tlopor xoarymsmum — 370 BCIIMYMHA, XapaKTepU3yloIas yCTOHYHMBOCTL 3058 K
9JIEKTPOJIATAM.

4. Koarynupyiomias cuia HoHa Tem Oonelue, yem Gosblie ero BAJICHTHOCTb, U BO3PACTAET C
YBCIIMCHHEM Da/liyCca HOHA IIPH OJIHHAKOBOM BAJEHTHOCTH.

5. Koarynsuust 3011 nponcxomut B PE3yJIbTaTe H3MCHEHHUs KOHICHTPALMH THCIEPCHOM (hass! U
IIPUBOJIAT K 00PasoBaHHMIO 0CA/KOB — KOAIyJISTOB

BONIPOC 5.3.2. Hsyuume npednocwnxu, na ocrosanuu KOMOPbIX  paseusaiomcs
npedcmasnenus 0 koazyasayuu konnoudos. Kaxas us nux ue Yuumvieanace Cmonyxoeckum Ons
nocmpoenus meopuu 6uicmpoii koazynayuu?
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OTBETHBI:

I. Mexny wactHuamu AMCTICPCHOH  (a3bl  JEHCTBYIOT —CHIIBI NPUTSOKEHUST U CHIIBI
SJICKTPOCTATHYECKOIO OTTAIIKUBAHMSL.

2. Ilpu cOmwkenus yacTui AUCTIEpCHOR a3kl B mporecce OpOYHOBCKOrO JBHIKEHHsS Ha
AOCTAaTOYHO OJIM3KHE PACCTOSHHUS YACTHITE] CIIMBAIOTCSI, 00pasyst arperar.

3. CKopoCTh Koarysuuu OIPEACISIETC YaCTHYHOM KOHIEHTpalHeH Mo 1 TEMIIEpaTypoi.

4. Ilpm CTONKHOBEHHSX HEPBUYHBIX YAacTHL 00pa3yroTcsl cHauaia BTODHYHBIE, a 3aTeM
TPETUYHBIE H O0JIee CII0KHBIE.

5. Ckopocts arperarupoBanms CYUICCTBCHHO 3aBHCUT OT NPUPOJEI CHII, JEeHCTBYIONHMX MeXay
HaCTHIAMH TUCIIEPCHOI (assl.

CTPYKTYPOOBPA?OBAHHE U CTPYKTYPHO-MEXAHUYECKUE
CBOMCTBA JUCHEPCHBIX CHCTEM

KOHTPOJIMPYIOIIAS IIPOTPAMMA 6.1.

BOIIPOC 6.1.1. Kaxoe usz yrkasannwix ceoiicms ne CBA3AHO HEeNnoCpedcmeeno co
CMPYKMYPOU OUCHEPCHOLI CUCTEMbL?
OTBETBI:
1. snacTuunOCTH
2. TeKkyJecTs
3. BSI3KOCTh
4. cMaunBaeMocTh
5. IIaCTHYHOCTH
6. IPOYHOCTE.

BOIIPOC 6.1.2. Kaxoe uz nonocenuii, XapaKmepusyiowux cmpykmypsl OUCnepcHbix
cucmem, A6/emcs HegepHbim?
OTBETHI:
1. Crpyxrypa — 9T0 mpocrpaHcTBeHHEIIH KapKkac — CeTka, o0pa30oBaHHBIH CBA3IMM aTOMOB,
MOHOB, MOJICKYII, MULIEIT, KPHCTAILIMYECKHX OTPOCTKOB M YACTHI[ KOJLIOHIHEIX pasMepos.
2. B KOJUIOHWAHBIX U MHKPOT€TCPOICHHBIX CHCTEMAX Pa3jIMYalOT THKCOTPOIHO —o0parumele,
HIIH KOATyJSUHOHHBIE CTPYKTYPEI, ¥ HEOOPAaTHMO —paspyInalouecs], Him KOHIEHCAI[HOHHO-
KPUCTaJUIU3ALlHOHHbIE CTPYKTYPEL
3. Koarynsauuonsas ctpykrypa 00pasyeTcs CIEIUICHHEM [IEPBUYHBIX YACTHI[ JAUCHEPCHOH (a3nl
BaH-JICP-BaaIbCOBBIMH CHJIAMH.
4. Konpiencanuonnas crpykTypa Bo3Hukaer B pesyibTare 00pa3soBaHUS NMPOYHBIX XHMHYECKUX
CBS3CH MEKIY 9aCTUL[AMH [HCIEPCHOI (hassL.
5. Kpucrammsanuonnsie cTpykTypo! (hopmMupYIOTCS B IIpOllecce BEIKPHCTATH30BBIBAHHS HOBOM
a3kl BCIENICTBUE CPAIMBAHKS KPHCTAIITHKOB,
5. TlpouHOCTs  KOAryISIIHOHHBIX CTPYKTYP ~ 3HA4YUTEIBHO  IPEBBINIAET  IPOYHOCTH
KOHACHCAUMOHHBIX M KPUCTAILIM3AIMOHHEIX.
6. l'eneobpazoBanue — 3T0 BOZHUKHOBEHHE TIPOCTPaHCTBEHHOM CETKH M3 YaCTHI[ AMCIEPCHOMN
(askl, B IETIISIX KOTOPOH HAXOAUTCS cpena.
7. Criennduueckoe CBOMCTBO KOAryIIAIHOHHEIX CTPYKTYP — CIIOCOOHOCTBH CaMOINpPOH3BOIBHO
BOCCTAHABIIMBATE CBA3H MEXKIY YaCTHLAMH, PA3pyIIEHHBIE IPH MEXAHHUIECKOM BO31CHCTBUH Ha
CHCTEMY.
8. Cunepesuc — sBnenue CaMOIPOHU3BOJILHOTO YMECHBIICHHS PAa3MEPOB Telisl IPH COXPAHEHHH
€r0  CTPYKTYPBI C OJHOBPEMEHHEIM BBIACIECHHEM M3 HEro JUCIIEPCUOHHOR  Cpepl,
CoJiepyKalleics B MeTIsax.



KOHTPOJIMPYIOUIASI IIPOTPAMMA 6.2.

BOITPOC 6.2.1. Cpeou NONOJICEHUT, XAPAKMEPUZYIOUjux CMpYKmypol u cgoticmea
KONNOUOHBIX cucmem natioume oumubounoe?
OTBETHI:
1. Obpasosanue cTpyKkTyp B KOIIOMAHBIX CHCTeMAX — PE3YNBTAT CLENJIEHHS, CPACTAHMS YaCTUI]
JHCTIEPCHOM (Da3bl [0 BIHSHHEM ACHCTBYIOIMX MEXKIY HUMH (DH3HIECKUX MM XHMHYECKHX
CHIL
2. Ilpomecc o6pazoBanms CIPYKTYPbl M CBOHCTBA CTPYKTYPHPOBAHHBEIX CHCTEM 3aBHCAT OT
CBOMCTB NOBEPXHOCTH YACTHI] AUCIIEPCHOM (a3kl, e HEOJHOPOIHOCTH, XHMHUYECKOT0 CTPOCHHS,
(opMmsI 1 pyrux.
3. OcHOBHBIE THIIBI CTPYKTYD: KOaryJIsiuOHHEBIC, KOHIECHCAIIHOHHEBIE U KPHCTAITN3alHOHHEIE,;
Pa3IMYUE  ONPENENACTCS NPUPONOH CUI  CIEIUICHHS, JACHCTBYIOIMX MEXKIY YaCTHIAMH
JUCTIEPCHOM a3kl
4. Crpykrypa, obpasyiomascs B pe3ylbTate CpacTaHus KOJUIOHIHBIX YaCTHII B CIUIOMIHOMN
MPOCTPaHCTBEHHBIH KapKac-CeTKy TMOA JelCTBHeM Ban-jiep-BaaibcoBbIX  cH  HaskBaercs
KOHJICHCALHOHHOIA.
5. Koarynsmuonnsie crpykrypsr  Bosmmkaior B Pe3y/IbTaTe IOHMWKEHHS arperaTHBHOI
YCTOHYHBOCTH HMCTIEPCHOI CHCTEMBI ITyTEM CHeILICH ST NEPBUYHBIX YaCTHUIl AUCIIEPCHOM (a3bl B
IPOCTPAHCTBEHHBIE KAPKACKL.
6. Ecnin 06bemublit kapkac—ceTka (opmupyercs 3a cuer xuMHYECKHX CBs3elt aTOMOB, MOJICKYII
HJIM KPUCTAJUTMYECKUX CPOCTKOB, & JIMCIEPCHOHHAS Cpela 3aKiroveHa B s4yeliKax Kapkaca, To
CTPYKTYpa CHCTEMbI Ha3bIBACTCS KOHICHCALMOHHO—KPHCTAITH3AIHOHHO,
7. Cnennguyeckoe CBOHCTBO KOAry/SIMOHHBIX CTPYKTYD — THKCOTPOIHS — CHOCOOHOCTE
CaMOIIPOU3BONIEHO BOCCTAHABIIMBATLCS MIOCTIE NIPEKPAIIEHHS MEXAHIIECKOT0 BO3JIEHCTBHS.
8. XapakrepHoe CBOWCTBO THKCOTPOIHBIX CTPYKTYp —— 3JIaCTHYHOCTH. llmacTHuHBIe Tejna
HEOOPAaTUMO M3MEHSIOT pasMepsl U dopmy mox seiicTBreM Buemmux CHJT; IIOCJIE TIPeKpPAIEHHS
BO3JICHCTBHSI U3MCHEHHS OCTAIOTCSL.

BOIIPOC 6.2.2. Ipoananuzupyiime onpedenenus, Xapaxmepusyiowue ceoLcmea
CMpPYKmyp u namoume owubounoe?
OTBETHI:
1. Ob6pasoBanue CTpyKTYphl, OXBATHIBAIOLICH BeCh 00BeM JHCIEPCHON CHCTEMBI, BO3MOYKHO
TOJIBKO TIpH  ONpE/IETICHHON KOHLEHTPAIMH YACTHI[ JMCIEPCHOI dasel, mocrarounoit mis
[IOCTPOEHHS LEIBLHOTO KapKaca.
2. CBsi3p MEXIY BA3KOCTBIO KOJUIOMIHON CHCTEMEI H COICpXaHHeM JUCHIEpCHOH (haspl
OIHCBIBACTCA ypaBHEHUeM 77 =17,(1+-K - @), re N ¥ 1My — BA3KOCTH CHCTEMEI H cpensl; K —

KOHCTaHTa, ompenensemast (popmoii yacTui; ¢ — oGbeMHas 1o aucnepcHoil (assl B 06seMe
CHCTEMBL

dUu
3. Teuenue BA3KUX Ten ONMMCHIBAETCS 3aKOHOM P = an_’ rae P — nanpsokenue cuura; U —

JMHEHHAS CKOPOCTD TEUCHHS; X — KOOPIHHATA, HOpMaibHas K II0OTOKY; 1] — BSI3KOCTh CPEIbL.
4. BS3KOCTh IHCHEPCHBIX CHCTEM — HETOCTOSHHAS BennuuHa. Ee 3navyenwe 3aBmcur oT
YCTIOBHH OIIPEMIENIEHHS, OT CKOPOCTH TEUCHHS.
5. BS3KOCTB Tela OTIMYAOTCS OT IUIACTHYHBIX TEM, YTO TEKYT NPH TIOOBIX HANPSIKEHHUSX.
Hamaume crpyxTyps! uamenser XapaKTep TeYCHHUsI.

BOIIPOC 6.2.3. Ha xaxom us gpaghuros npedcmasnena Xapakmepnas 3asucumocms
BAIKOCMU OM NARPAICEHUS COBU2A OIS CEA3HO-OUCNEPCHOTI CMPYKIMYPUPOBAHNOTE CUCTIEMbLY

OBETBI:
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QOHJI OLEHOYHBIX CPEACTB JUIS MPOBETCHMS aTTeCTallMd ypOBHs ChOPMHPOBAHHOCTH
KOMIETEHIIHI 00YJaIOUIMXCS 10 JUCIUIITHHE ohopMIISIETCST OTHEIBHBIM JIOKYMEHTOM.
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6. YYEBHO - METOJUYECKOE U UHP®OPMAIIMOHHOE OBECIHHEYEHUE
AUCIHUITJINHBI

6.1. KuuroodecneyeHnocrs

’_HaHMEHOB&HHe NUTEpaTypsl: aBTOp, |  [oa M3naHus KHUI'OOBECIEYEHHOCTh

Ha3BaHue, BUJ U3/aHHUA, Konuuectso sx3emmisapos Hannuue B anexrponnoii
H3/1aTeNbCTBO u3fanuii B 6ubnuorexke Bal'V B 6ubnuoreke Bal'y

coorsercTsin ¢ ®IOC BO

1 2 3 4

OcHoBHas nuteparypa*

1. Borouxuii C.C. Kypc kosnouanoii 1976 102

XHMUH: Y4eOHUK 2-€ U3]L. - M.:

Xumus, 1976. - 512 ¢.

2.®puapuxcoepr ILA. Kype 2010 86
KOJUIOMAHO# Xumun: yuebuuk, — J1.:,

2010. 416 c.

3. Mapkos B. ®. Mackaesa JI. H. 2017 http:/znanium.com/catalog/
Bpychuubina JI. A. Anekceesa T. A. product/948402
Kosnnouanas xumus: npumepst u
3ana4n: YuebHoe nocobue - 2-e
M3, cTep. - M.:Duunra, U3g-go
Vpan. yn-ra, 2017, - 188 c.
4.0Onbwescknit  M.B., Jlopodeesa 2003 http://dspace.www 1 .vIsu.ru/
H.B. Konnouguas XUMusI, handle/123456789/562
ITosepxHOCTHBIE ABJICHUSA u
AUCHEpCHBIE cHCTeMBl. PefiTuHrosas
cuUCTeMa OpraHu3allMd U OLEHKH
CaMOCTOATENBHOM paboTsl cTyaeHTa/
Vueb. nocobue. Bal'V, Branumup. —
2003.-70 c.

5.Ilpaktuueckue paGoTst no 2015 https://e.lanbook.com/book/
KonnouaHo#H xumun. Lllunsesa JI.I1., 68308

Cynakora H.H., Benoycosa B.H.,
Munaxosa T.C., MamonTos I'.B,
YueOHoe nocobue. 2015. 244 ctp.

Hononuutensuas nuteparypa
1.Poaun B.B. ®usuyeckas u 2013 10
KoJIoMaHas xumus: yaebHoe
noco6ue. — CtaBpornos:
AI'PYC, 2013. — 156 c.
2. Kupuuenko O. A. 2012 http://znanium.com/catalog/
[TpakTikym no kommouaHoMN Xumuu: product/757805

YuebHo-meroanueckoe nocobue -
| MiMITLY, 2012. - 110 c. ]
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3. @panuera H. H. Besruna 10. A, 2013 htrp:!fznanium.com/catalog/
Pomanenko E. C. Bonocosa E. B, product/514197
Kosnnounnas xumuu: yueGroe
rnocobue. - CtaBponos; [Taparpad,
2013.-52c¢.

6.2. Ilepuomnueckue H3AaHHs

- Bonma: xumus u skomorus.

. Copbumonnsie u XpOMaTorpagpuuecKue nporeccsl,

. Environ Technol.

. Bocrouno — Esponeiickuii JKYPHaIl IEPEAOBLIX TEXHOJIOIHI]

. N S N,

6.3. Hurepuer — pecypcsr

- https://ru.wikipedia.org/wiki/
. http://www.chemport.ru/

. http://'www.xumuk.ru/

. http://elibrary.ru/

. http:/sci-hub.org/

7. MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHUE JUCHUILINHBI

,HJ']SI Peanu3aluyy JaHHOH JHCIHILIHHBL HMCIOTCH CIICIIHAJIbHLIE TNIOMEIIEHUS 19 IIPOBEIIEHUS

[ I

Lh W

SAHATHH JIeKYUOHHO20 muna, 3amnsmuil nabopamopnozo muna, 2PYNNOGBIX U UHOUBUOYANbHBIX
KOHCYyIomayul, mexyujezo Komwmpons u NPOMEdICYmMounon ammecmayuu. JlaGopartopurle u
JICKIIHOHHBIC 3aHATUS MPOBOASTCA B ayl. 331-1 «Dusmueckas u KOJUTOUTHAS XUMHUIY.

Ilepeuens wucnonszyemoro JHICH3HOHHOTO IIPOrpaMMHOro obecnedenuss Windows 7
Microsoft Office 2010.

o
Pabouyio nporpammy cocrasun j.x.m. npod. Kyxtun B.A. Lo floriek

(U0, noanucs) (

Peuensent
(npencrasuTens paboTonaTess) renepasbHbiil Aupextop OO0 «BMT» k.1.1. IToBopoR A.A.
(mecTo paboThl, A0MKHOCTS, DUO, noanuce)
IIporpamma paccmoTpeHa u onobpeHa Ha 3acefaHuH KaeIpel XUMHH
IIporokon Ne /¢ ot 15,06 - 1024 roma o
3asezyrommii kadenpoit m.x.u. npod. Kyxrun B.A. Wy//‘f“”
(PHO, noanu
PaGouas nmporpamma PaccMOTpeHa u 01100peHa Ha 3acelaHuK yIeGHO-METOMHYECKOL KOMHCCHH
Hanpasnenus 04.03.01«Xumusy

Iporoxon Ne /O or 74.06 7207 rona B e
IIpencenarens komuccnu AX.H. 1pod). Kyxtuu B.A... AL rwriers
(PHO, noanucs) ?
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JIMCT NEPEYTBEPKIEHHSI
PABOYEH ITPOrPAMMBI AUCIHUTIIIUHBI

Pa6ouas nporpamma onoOpena Ha Z7.2/2023 Y4eOHBIH roj
IIpoTokon 3acenanus Kaempet No /4 or 23 04 2027rona

3aBenyromnmii Katbeﬂpﬁﬁ/—,:z —_— &i&!aﬁxﬂ/ & A /
== ’

Pa6ouas nporpamma onobpena Ha y4eOHBI# rof

IIporoxon 3acenanus Kagenpsr No oT roza

3aBenyomumii kadenpoii

Pa6oyas nporpamma 0J1obpena Ha y4eOHBIi roj
ITporoxon 3acenanus Kadenpsr No oT roja

3asenyromuii kadenpoii




