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1. e 1 niIaHUpPYeMBbIe Pe3yJbTAaThl 0CBOCHHUS M CHMIIJIMHBI (MOIYJIs1)

[enbto ocBOEHUS AUCHUIUINHBI SBISETCS POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

-OIIK-1. Cnoco0eH aHamuM3MpOBaTh W HWHTEPHPETHPOBATH PE3YIbTATH XUMHUYECKUX
9KCIIEPUMEHTOB, HAOIIOICHUI U U3MEpPEHUH,

-OIIK-2. CnocobeH TpoOBOIUTH C COONIOJICHHEM HOPM TEXHHMKH O€30MacHOCTH
XUMHUYECKHUM 3KCIIEPUMEHT, BKIIIOYasi CUHTE3, aHAJIN3, U3yYeHHE CTPYKTYPhI U CBOICTB BELIECTB
Y MaTEepUaJIOB, UCCIEA0OBAHNUE IIPOLIECCOB C UX YUYAaCTUEM.

Pe3ynbraramMu 0CBOEHUS IHMCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

HOIIK-1.1. CucremaTtu3upyer U aHAIU3UPYET PE3yJIbTaThl XUMHYECKUX IKCIEPUMEHTOB,
HaOJII0/IEHU I, U3MEPEHUH, a TAK)KE PE3Yy/IbTAaThl pACYETOB CBOICTB BEILIECTB U MaTEpUAJIOB.

NOIIK-1.2. TlpennmaraeT WHTEPHPETALUIO PE3yIbTaTOB COOCTBEHHBIX AKCIIEPUMEHTOB U
pPacYeTHO-TEOPETUYECKHX pPabOT C MCMOIB30BAHUEM TEOPETUUYECKUX OCHOB TPAIMIMOHHBIX U
HOBBIX Pa3/IeJIOB XUMHH.

NOIIK-1.3. ®opMynupyeT 3aKI0YEHHs U BBIBOJBI 10 PE3yJbTaTaM aHAJIN3a JIUTEPATyPHBIX
JAHHBIX, COOCTBEHHBIX AIKCIEPUMEHTAJIbHBIX M PACUETHO-TEOPETUUYECKUX PabOT XUMHUYECKOU
HaIpPaBJIEHHOCTH.

HOIIK-2.1. PabGotaeT ¢ XMMHYECKHUMH BEIIECTBAMH C COOJIOJICHHEM HOPM TEXHUKHU
0€30MacHOCTH.

HOIIK-2.2. TIpoBOoIUT CUHTE3 BEILIECTB U MAaTEPUAJIOB Pa3HOUM MPUPOBI C UCIIOJIH30BaHUEM
MMEIOIINXCS METOIUK.

NOIIK-2.3. [IpoBOAUT CTaHIAPTHBIE ONEpaIiy AJIsl OMPEesIeHNs XUMUYECKOT0 U (pa30BOTo
COCTaBa BEUIECTB U MAaTEPHAJIOB HA X OCHOBE.

NOIIK-2.4. [IpoBoAUT MCCIEAOBaHUS CBOWMCTB BEIIECTB U MATEPUAIOB C HCIIOIb30BAaHHEM
CEepUIHOI0 HAyYHOr0 000PYAOBAHUS

2. 3aga4uy oCBOCHHS JUCIUIINHDI

- OCBOUTH HaYallbHbIE OOIIENPOQECCHOHATIbEHBIE KOMIIETEHIIMM B 00JIACTU KOJUIOUTHOM
XUMHUH, O3HAKOMUTBHCSA C IMOBEPXHOCTHBIMM W PEOJOTHYECKUMHU CBOMCTBAMHU JIUCIIEPCHBIX H
KOJUIOUJHBIX CHCTEM, a Takke ¢ (U3UKO-XUMHUYECKUMH OCOOCHHOCTSIMU (DOpPMHUPOBAHUSA
KOJUIOUJHBIX U TUCIIEPCHBIX CUCTEM,;

- Hay4YHThCS TUIAHMPOBATH W TPOBOAUTH XUMHUYECKHE OKCIIEPUMEHTHI B 00JacTH
KOJUIOUTHOM XMMHH, aHATTM3UPOBATH MOTYUEHHBIE PE3YIbTaThl, J€1aTh BHIBOIBI,

- TIOJTyYUTh 0a30BbIC 3HAHUS M HABBIKHM HCIIOIB30BaHUS (DYHIAMEHTATBHBIX XUMHYECKUX
MOHSATUI IPU PELIEHUU TEOPETUUYECKUX U HKCIIEPUMEHTAIBHBIX 33/1a4 MO KOJJIOUJIHOW XUMUHU.

3. MecTo aucuMnaunbl (MoayJisi) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbI

JucuuruinHa oTHOCHTCA K bioky 1 «ucuumuinas! (Moaysin)»
JlucuuniuHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa3oBaTeIbHON IPOrpPaMMBI.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON ATTECTAIIUM MO JUCHUILINHE

Cemectp 7, 3a4eT, SK3aMEH.

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOEHUS U CHMILIMHBI

Komnonanass XuMust SBISIETCS JIOTHYECKHM MPOJOJDKCHHEM B IIETH JAWCIUIUIAH IO
HAMpaBJICHUIO «XUMHUS» M0 MPUHIIMITY OT MMPOCTOTO K CIIOKHOMY, a caMa SIBJISIeTCS OCHOBOM /st
NPaBUIBHOTO OCMBICTICHHSI 0a30BBIX KYpPCOB OaKalaBpOB — CTENEHH HICATBHOCTH JKUAKOCTEH,
ra3oB, TBEPJBIX PACTBOPOB M HUX POJU B peajbHBIX cHucTeMax. [lJii yCIEeNIHOTO OCBOEHHS
JTVICIIATUTHHBL TPEOYIOTCS pe3yNIbTaThl 00YYEHUS 110 CIIEAYIOIIAM JUCITUTUINHAM:

b1.0.14 Heoprauuueckasi XuMust

b1.0.15 Ananutruueckasi XUMHs



b1.0.16 Oprannyeckass XuMus

b1.0.17 ®usnueckas Xumus

b51.0.18 BricokoMoieKyIIpHbIE COSTUHEHHS
b1.0.08 ®usuka

b1.0.12 Ctpoenue BemecTsa.

6. SI3bIk peaau3anuu

Pycckuit

7. O0beM TUCHUTITIHHBI (MOTYJIA)

OO01mmas TpyI0eMKOCTh TUCHUIUIHHBI cocTaBiseT 6 3.e., 216 JacoB, U3 KOTOPHIX:
— Jekuuu: 32 4u.;
— cemuHapckue 3ansatus: 0 4.
— npaktrueckue 3ansatus: 0 9.;
— J1abopaTopHbIe PabOTHI: 64 .
B TOM YHCJIC TIPAKTUYECKask IOJrOTOBKa: 64 .
O06beM caMOCTOATENBHON padOThI CTY/IEHTA ONIpeAeeH YIEOHbBIM IJIAHOM.

8. Coaep:xkaHue TUCHUILINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM

Tema 1. OcHOBHBIE 3aJaud W HampaBJICHUS KOJUIOMAHOW xumuu. Kiaccubukarus
JUCIIEPCHBIX CHUCTEM: IO pa3MepaM 4YacTUll JUCIEPCHOM (a3bl, 10 arperaTHOMy COCTOSHHUIO
cpeasl u (aspl, M0 MeX(pasHOMY B3aUMOJIECHCTBHIO, JTHODMIbHBIE M JTUO()OOHBIE AHCIIEPCHBIC
CUCTEMBI, CXOACTBO M pa3jInuMe MEXIYy HUMH U PACTBOPAMM BBICOKOMOJIEKYJISIPHBIX BEILECTB.
Mertonpl nonydeHUs W MOJIEKYJsApHble Koiutounabl. Crneuu@uueckue CBOMCTBA JIHMCIEPCHBIX
cucTteM. 3HaYeHHE MOBEPXHOCTHBIX SBJICHUHM B TakuX cucremax. KpaTkuil ucropuyeckuii 063op
Pa3BUTUSI KOJUIOUAHON XUMUU. OCHOBHBIE ITyTH COBPEMEHHOI'O PA3BUTHUS KOJIJIOUTHOM XUMHUH.

Tema 2. MonekynsapHO-KHHETHYECKHE CBOMCTBA JAMUCHEPCHBIX cHCTeM. bpoyHOBCckoe
newkenne. udbdys3us. Ocmortmueckoe napinenuwe. CeauMeHTAIMOHHO-AU(PGY3UOHHOE
paBHOBecHue. CeMMEHTALIMOHHBIN aHAIN3.

Tema 3. Onruyeckne CBOWCTBA IUCIEPCHBIX CHUCTEM. PaccesHue cBeTa IUCTIEPCHBIMHU
CHUCTEMaMU.

Tema 4. IloBepxHOCTHbIE SBJIE€HUS B JUCHEPCHBIX cucTeMmax. V30bITouHas
MOBEPXHOCTHAs SHEPTHs U MyTH €€ yMeHblIeHHs. AicopOuus. OCHOBHbIE MOHATHS aJCOPOIMH.
Knaccudukanuu ancopOunu. DKCepuMEHTAbHBIE 3aBUCUMOCTH B aJcopOIuu. AncopOuust Ha
IpaHUIle pa3jena ra3z - TBepHoe Teno. Teopust MOHOMOJIEKYJSIpHOM ajacopOuuu JleHrMiopa.
[TorenunansHass Teopust IlomstHu. Teopuss BOT. Omnpenenenue yaenpHOM NOBEPXHOCTH
agcopbeHToB. KanmuyuispHble sBJI€HHS B JUCHEPCHBIX cHcTeMaX. YpaBHeHHe TomcoHa-
KenpBuna. KanumisipHas xoHzaeHcanus. AJcopOuMsi Ha TpaHULE pasjiena Tra3 - KUIAKOCTb.
TepmoauHaMuyeckne (QyHKIUS MOBEPXHOCTHOrO ciiosd. MeTos u30bITouHbIX BenuuuH ['106ca.
[ToBepxHocTHOE HaTskeHHe. [IpaBuino AnTtoHoBa. BeiBo amcopOuronnoro ypasuenus ['uooca.
[ToBepxHOCTHO-akTHBHBIE U HeakTuBHBIE BemectBa ([IAB u ITHB). IIpumenenue ypaBHEHUS
JlenrMiopa 11 agcopOLMM Ha TpaHHULE pasliena ra3 >KUAKOCThb. YpaBHeHue lllumkosckoro.
[IpaBuno  TpayOe-roxino. IloBepxHocTHble TuieHKH. Becwl  Jlenrmiopa.  Ctpoenue
a7cOpOLMOHHBIX CJI0eB. AJCOopOlMs Ha TIpaHULE TBEpPAOE TeJIo-pacTBop. MomekynsipHas
aacopOuus.

Tema 5. DnexTpuueckue CBOWCTBA JAUCIEPCHBIX CHUCTEM. OJIEKTPOKHMHETUYECKUE
SIBJICHUS: 3JIEKTPOOCMOC, 3JIEKTpodope3, MOTEHIMATI TeUeHHs, TOTEeHIMAaN oceaHus. [IpuunHbI
BO3HHUKHOBEHUS 3JIEKTPOKUHETUUECKUX sBJIeHUH. J[BoitHOM anexTpuueckuit cioit (AD2C). Ilytu
BozHUKHOBeHUs JIOC. Teopuu crpoenus IIC. Teopus ['enbmronsua-lIleppena. Teopus I'yu-
Yenmena. BpIBog OCHOBHOro ypaBHeHMs. PacueT NOBEpXHOCTHOW IUIOTHOCTH 3apsija.
O¢ddexruBnas tomuuna J9C. Teopus Llrepna. Bausaue paznuuHbix (akTOpoB Ha CTPOCHUE



JD2C. Cospemennsie npenacrasiienust o crpoernu [19C. Omnpenenenne 31€KTPOKUHETUYECKOTO
noTeHuuanza W3 JnekTpodopesa U snekTpoocmoca.  [Ipaktuueckoe — 3HaueHue
ANEKTPOKUHETUYECKUX SIBJICHUH.

Tema 6. YcCTOHYMBOCTR M KOAryJjslus JUCIIEPCHBIX CHCTEM. Y CTOHYMBOCTH
mno¢punbHbIX cucteM. Kpurepuii llykuna-Pebunnepa. Kpurtnueckue smynscun. Komnonansie
ITAB. Kputnueckas KoHIEHTpanus MuieiooopasoBanus. Conrodu3zanusa. Moroliee AeicTBre
kotouanbix [IAB. VYcroitunBocts nHMO(OOHBIX cHUCTeM. ArperaTMBHAas M KHHETHYECKas
yctoiunBocTh. Koarymsanus mmodoOHbIX cuctem. KuHeTmka OblcTpoil Koarymsiuu. Teopus
ycroitunBoctd MopoOHBIX cucteMm. Teopust JJIDO. Packnuuuparomiee nasneHue. Pacuer
COCTaBISIIOLIMX pacKIMHUBAIOUIEro JaBieHus. JlBa Tuma koarynsiuuu HO Jlepsruny:
KOHIIEHTPAIlMOHHAs W HeWTpanmm3anuonHas. OO0bsicHenue npaswia Llymeue-I'apau B Teopuun
JUIDO. AncopOrOHHO-COIbBATHBINA Oaphep.

Tema 7. JlucmepcHbIe CHCTEMBI: 30JIH, SMYJbCHHU, CYCIECH3UH, TeHbl. OO0mme
XapaKTEPUCTUKHU a’3pO30JI€H, MOPOIIKOB, JTN030JI€H, CYCIIEH3UM, IMYJIbCUN U MEH. Y CTOWYNBOCTh
qucrepcHbIX cucteM. OCOOCHHOCTH CTaOWMIM3alli U Pa3pylIeHUsT KOHKPETHBIX JUCIEPCHBIX
CUCTEM C DAa3JIMYHBIM arperaTHbIM COCTOSHHEM (a3 a’po3osieil, TuApo30Jied U CYCIEeH3UH,
OMYJIbCUM, TIeH. ATrperaTuBHas YCTOWYMBOCTh. lIpuMepbl MNpPaKTUYECKOTO MCIOJIb30BAHUS
CYCIEH3UM, TM030JIEH, IMYJIbCUM, TIEH U a3PO30JICH.

Tema 8. CTpyKTypHO-MEXaHUYECKHE U PEOJIOTUICCKUE CBOMCTBA JUCTICPCHBIX CHCTEM.
[Ipocreiimue Moaenu MEXaHHYECKOTo MOBEACHUS cucTeM. Peosiornueckrue MoAenu JUCTIEPCHBIX
cucteM. CTpykTypooOpa3oBaHUE B JUCIEPCHBIX cHCTEMax. BSA3KOCTb IMCIEPCHBIX CHUCTEM.
AncopOuroHHOE MTOHMKEeHUE TBepaocTU Ten. Dddext Pebunnepa

9. Tekyumuii KOHTPOJIb MO AUCUHUIIUHE

Texymuii KOHTpOJb O AMCLUIUIMHE IPOBOAUTCSA IIyTEM KOHTPOJIS IOCEMAeMOCTH
1a00paTOpHBIX pabOT, TECTOB IO JIEKIIMOHHOMY MaTepuaiy, BbIIOJIHEHHs IOMAIIHUX 3aJaHui, a
TaKkKe KOHTPOJIS 3HAHMH B BMJIE KOJUIOKBUYMOB IO TeéMaM Kypca, U (ukcupyercs B ¢popme
KOHTPOJIBHOM TOYKHM HE MEHEE OJJHOTO pa3a B CEMECTP.

10. INops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS MIPOMEKYTOYHOM aTTecTAlUH

JK3aMeH B celbMOM ceMecTpe IIPOBOAUTCA B ycTHOM (opme no Omieram. K sx3ameny
JOIyCKAIOTCA CTYIAEHTBI, MPOLICAIINE AaTTeCTAllMI0 U IIOJIY4YUBIIWE 3a4eT [0 pe3yiabTaTaMm
TEKYIIEro KOHTPOJIs. DK3aMEHALMOHHBIA OMIIET COCTOUT U3 TPEX YacTeH.

IlepBas wacTe mpeacranisier coboi onuH Bompoc, mposepstomuii MOIIK-1.2. Oteet Ha
BOIPOC BTOPOW YacTH JJaeTcsl B pa3BepHYTOM Gopme.

Bropas wacte conepxut oauH Bompoc, nposepstomuii MOIIK-1.3. OtBer Ha Bompoc
BTOPOI1 4acTH J1aeTcs B pa3BepHyTOM (opMme.

Tpetbst yacTh comepkuT oaHy 3amauy, nposepstomyto MOIIK-1.1. OTBeThl Ha TPEThIO
YacTh IPEANOJIAraloT PEeIICHNE 3a/1a4 U KPAaTKYI0 HHTEPIIPETALUIO ITOIYYEHHBIX PE3YJIbTATOB.

IIepeyeHb TEOPETUYECKHUX BOIIPOCOB

1. Knaccudukarmuss AUCIIEPCHBIX CHUCTEM: MO pa3MepaM YacTUIl AUCTEPCHOU ¢asbl; 10
arperaTHOMy COCTOSIHUIO —JTUCTIEpCHOM a3kl W JTUCIEPCHOHHOW  Cpelbl; IO
MHTEHCUBHOCTU MeX(a3HOrO B3aUMOJICHCTBUS; IO MOABMXKHOCTH YaCTHUI TUCHIEPCHOM
da3sl.

Onrrnyeckne CBOWCTBA TUCIIEPCHBIX CHCTEM.

Paccesnue cBera, ypaBHeHue Pasies u aHanus ero, ycioBUs IPUMEHUMOCTH YPaBHEHHS.
4. Meroabl  UCCIEIOBaHMS, OCHOBAaHHBIE Ha  CBETOpaccesHUU:  HederoMeTpus,
YABTPAMUKPOCKOMHS, TYPOUAUMETPHUS.

ITormomenue cBeTa U OKpacka 30J1€i.

MonexkyJIspHO-KMHETUYECKUE CBOMCTBA AUCIIEPCHBIX CUCTEM.

7. YHUBEpPCAIbHOCTh MOJIEKYJISIPHO-KMHETUYECKUX CBOWCTB HCTHUHHBIX pPacTBOPOB U

JUCIIEPCHBIX CUCTEM.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

BpoyHnoBckoe nBuxenue. CBsi3b MEXIY CPEIHUM CIBUTOM YacTHI U Ko3(duumeHToM
nuddy3uu. 3akon DiHITeHTHA—CMOITYXOBCKOTO.

Ocob6ennoctu 1updy3uu B KOUTOUTHBIX cucTeMax. 3akoH duka u aHaims ero.
OcMmoTHuYecKuE SIBIIEHUS B KOJUIOMJIHBIX CHUCTEMax M HX pojb B OHOJOIMYECKUX
oOBeKTax.

CeaumenTanMoHHO— MG dy3MOHHOE paBHOBecue. [HIcOMETpUuYecKUil 3aKOH, aHaJu3
YPaBHEHHUS U yCIOBUS €T0 IPUMEHEHUS.

CenuMeHTanMst M CeJUMEHTAllMOHHBIN aHanu3. YciaoBusa coOmroaeHus 3akoHa Crokca
IIPU CEUMEHTALINH.

Mertonbl 1 IpUeMBbl ceMMEHTAllMOHHOTO aHaiu3a. MaremaTuueckass o00paboTKa KpUBBIX
OCEJIaHMsl.

Wnterpanbubie 1 auddepeHnnanbable KpUBbIE paclpesieleHusl YacTul] [0 pa3MepaM U
UX aHaJM3.

[TomyueHne  pucHEepCHBIX  cHCTEM. MeTonbl  KOHJEHCAlUM, JUCIIEPIHpOBaHMS,
NEeNTU3aLUY.

Ancop6uus. OCHOBHBIE MOHATHUSA: afcoOpOLMs, aJcOopOeHT, ancopdar, KoJIWdecTBEHHas
XapaKTEePUCTUKA aJICOPOIIMHU, TEIJIOTA aICOPOIIUH.

Knaccudukanum agcopOuuu: mo arperaTHOMy COCTOSIHUIO COIpUKacaromuxcs asz, 1mo
NpUpoJe CHI, JEHCTBYIOIIMX MeEXAy azacopbatom u ancopbentoM. Kpurepuu
duznueckoil u xumuueckoit agcopOuuu. [pupoaa ancopOIMOHHBIX CUIL.

AncopOmusi Ha TpaHHUIE Ta3 — TBEPAOE Teno. Teopusi MOHOMOJIEKYJISIPHOH ancopOIuu
Jlenrmropa. OCHOBHBIE TOJIOXKEHUS TEOPUU, (PU3UUECKUH CMBICI HMOCTOSHHBIX, aHAJIN3
ypaBHeHus. [IpoBepka teopun Jlenrmropa no kpurepusiMm bpynayapa.

Teopus  monmumonexkynspHoit  aacop6bumn  IlonsHu.  OCHOBHBIE — IOJIOKEHMS.
ANCOpPOIIMOHHBI TOTEHIHAN, aJCOPOLMOHHBI 00BEM U CIIOCOOBI HMX pacyera.
XapakTepucTuyeckass KpuBasi U €€ cBoicTBa. lIpoBepka TeopuM IO KPUTEPHUSIM
Bbpynayaspa.

Teopuss mnonumonekyisipuoit angcopobumu BIT. OcHoBHble mnonoxeHus. Mojenb
azicopO1moHHOro ciosi mo bOT. dusznueckuii CMbICT TOCTOSHHBIX.

Onpenenenne yaenbHOW mnoBepxHOCTH. [Ipumenenne ypaBHeHus BOT nns onmcanus
M30TEPM aJcopOLny pa3InyHbIX TUINIOB. [IpoBepka Teopun o kpurepusm bpynayapa.
Kanunnsipusle siBeHUs U KanwuisipHas konaeHcanus. Kinaccudukamus aacopOoeHTOB 1O
pa3Mepam nop. BHyTpeHHee qaBiieHne U KpUBU3HA ITOBEPXHOCTH.

VYpaBuenne Tomcona—KenbBuHa u ero aHains. BiusHue KpuBH3HBI IOBEPXHOCTH Ha
JTaBJIEHHE HACBILLIEHHOTO Mapa HaJ| Hel.

[TpryrHBI BO3HMKHOBEHHMsSI M OCOOCHHOCTH KamWUIIpHOW KoHAeHcauuu. IlpuunHel
MOSIBJICHUS TIETIU THUCTEPE3rca Ha U30TepMax aJCopOIMHU U AECOPOITUH.

AncopOuust Ha IpaHHIlEe pasfena ra3 — >KUJAKOCTb. TepMOAMHAMHUKA MOBEPXHOCTHOTO
cnos. IloBepxHocTHbie n30bITKH ['MO0Ca.

@dyHnaMmeHTanbHOe ypaBHeHMe [M0O0ca 1y moBepXHOCTHOro cios. [loBepxHOCTHOE
HaTSDKEHHE U €r0 (PU3NYECKHUI CMBICII.

MeTto/1b1 U3MEPEHNUSI TOBEPXHOCTHOTO HATSYKEHUS.

AncopburonHoe ypasHeHue ['no6ca. [loBepxnoctHo-akTuBHBIE (ITAB) 11 moBepXHOCTHO-
WHAKTUBHBIE BEILIECTBA U UX CBOMCTBA.

M30TepMbl TMOBEPXHOCTHOIO HATSOKEHMsT U W30TepMbl ajacopbmuu st [TAB u
MOBEPXHOCTHO-MHAKTUBHBIX BEILIECTB.

Pacyer BenuuuHBI agcopOLMM MO  HM30TEPME  MOBEPXHOCTHOTO  HATSKEHUS.
IToBepxHOCTHAsI aKTUBHOCTb.

Crpoenue noBepxHOCTHOTO ciiosi [IAB Ha rpanune ra3 — )KHIKOCTb M pacyeT C IIOMOIIbIO
ypaBHeHHUs JIeHrMIopa 0ceBOM IJIMHBI U TIONIEPEYHOT0 ceueHust MoJeKybl [TAB.
VpaBHenune [lIuimkoBckoro, QU3MYECKUil CMBICT TOCTOSHHBIX; CBSI3b ypaBHEHUS
[TumkoBckoro ¢ ypaBHeHussMu Jlenrmiopa u I'u60ca.
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Bnusiaue crpoenus [IAB Ha MOBEpXHOCTHYIO aKTHBHOCTb, MpaBuiio Tpaybe—/{iokimo u
TPAaHULBI €70 TPUMEHUMOCTH.

[ToBEepXHOCTHBIE MJIEHKH, SKCIEPUMEHTAIBHBIE METO/bl M3yUEHUS IUIEHOK Ha TpaHMIIe
ra3 — JKUAKOCTb, IPAKTUYECKOE 3HAYECHUE TUICHOK.

AncopOuust Ha rpaHUIle pa3zena TBepAoe Teslo — pacTBop. MosekyssipHas aacopouus us3
pacTBOPOB.

OcHOBHBIE THUIIBI HM30TEPM aACOPOLMM JJs pPa30aBJIIEHHBIX pacTBOPOB, YpaBHEHUS
Jlenrmiopa u @peiinauxa.

Ancop6uust U3 OMHApHBIX pacTBOpOB, ypaBHeHHe ['100ca, nzorepmsl agcopouuu Illaro.
AncopOuoHHas a3e0TPOINHS.

OcHOBHBIE OCOOCHHOCTH MOJICKYJISIPHOM  aACOpOIMM W3 PAacCTBOPOB: CKOPOCTb
azicopOLMHy, BIMSHHUE TEMIepaTypbl, IPAaBUIIO ypaBHUBaHMs NoJsipHOCTe PeOunpepa,
npaswio TpayoGe.

[Tpuunnb BO3HUKHOBEHUSI JIBOMHOTO AJIEKTPUYECKOTO ciost (12C).
OKCHEpUMEHTAJIbHBIE JIaHHBIE, IIOJYUYEHHBIE IIPU M3YYEHUH DJIEKTPOKHMHETUYECKUX
ABJICHUM:  DJIEKTPUYECKUH  IIOTEHUMaJl  IIOBEPXHOCTM  OTHOCHUTEIBHO  >KHMJKOU
JTUCTIEPCUOHHOM  Cpelibl  (TEpMOAMHAMUYECKUN TMOTEHIMAI), AJICKTPOKUHETHYECKUI
HNOTEHIMAN (A3€Ta-MOTEHINA) U COOTHOILEHHS MEX/Ty HUMH.

Teopuu cTpoeHust ABOMHOTO AeKkTprudeckoro cios (13C).

Teopus 'ensmronsua—Ileppena. Crpoenne JI9C, COOTHOLEHUE MEXKIY JIEKTPUUECKUM
MOTEHIIMAJIOM TIOBEPXHOCTH (o) M DJIEKTPOKUHETHYECKHM moTeHimaioMm ().
[TpoTuBOpeuns Teopum.

Teopuss ['ym—Yenmena. 3agaun u ocHOBHBIE mojoxeHus: teopuu. Crpoenue [IOC mo
teopuu ['ynu—Yenmena.

ConocraBnenne emkoctu JIOC, paccuuranHoii mno Teopun ['yu—Yenmena wu
JKCIIEPUMEHTAIIBHBIM JJAHHBIM.

O¢ddexkruBnas TommuHa JIIC, ¢usuyeckwii cMBICT 3TOW BETUYMHBI U (DAKTOPHI,
Biustone Ha Hee. Orpannuenus reopun ['yn—Yenmena.

Teopus lItepna. OCHOBHBIE MONOXKEHUS TEOPUU, a1COPOLIMOHHBIN OTEHI[UAII, CTPOCHHE
JBOMHOTO aneKkTpudeckoro cios no Ilrepny.

Pacuer noBepxHocTHOH MIOTHOCTU 3apsaaa. COBpeMEHHOE COCTOSIHUE TEOPUU CTPOCHUS
JA5C.

BiistHue 351€KTpOIUTOB Ha TBOMHOM JJIEKTPUUYECKUM CIION.

OmnpezneneHyue 3JIEKTPOKUHETHUECKOTO IOTEHIMala M3 CKOPOCTH dJeKTpodope3a H
AIIEKTPOOCMOcCa.

Crieruduueckue OCOOEHHOCTH AMCHEPCHBIX cucteM. M30bITouHas MOBEPXHOCTHAS
sueprus (G°) v myTH ee yMeHbIIeHHsI. Y CTOWYUBOCTD JUCTIEPCHBIX CHCTEM.

JInopunbHble cHUCTEMBI. YCIOBHE CaMOIIPOM3BOJILHOTO aucneprupoBaHus. Kpurepwuii
[[lyxkuna—Pebunnepa.

Kputnueckne sMynbcuM — Kak JMO(GWIbHBIE CHUCTEMBI, MulenaooOpasyromme ITAB.
Kputnueckast koHnenTpanus muremniooopazoanus (KKM).

Omnpenenenne KKM. ComroOumu3arusi.

JInoobuble cucrteMbl. YCTOHYMBOCTH JUO(POOHBIX CUCTEM. ArperatuBHas U
KMHETUYECKasi yCTOMUMBOCTD.

CnocoObl yKpyMHEHMsI 4YacTUI[ JOUCHEPCHOM (a3bl: HM30TEpMHUYECKas IEeperoHka Hu
arperanys 4acTHII.

@DakTopHl, BIUAIOIINE HA YCTONYUBOCTh JTMO(OOHBIX crcTeM. BiusHue 351eKTpoanToB Ha
YCTOMYUBOCTb.

Oco0eHHOCTH ANEKTPOIIMTHON Koaryisiuu, npasuwio lyneune—I"apau.

Teopust koarynsuuu JM0(OOHBIX 30J€H IMEKTPOIUTAMHU. 3alaud TEOPUM KOaryJsIUH.
Teopusa koaryisauuu JJIDO.
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PacknuHuBaroniee  JaBJICHHE W €r0  COCTaBJIsAONIME:  MoyekymspHas (1),
anekTpoctaruueckas (I5,), crpykrypHas (Ilep) u ancopbumonnas (Ilo). Kparkas
XapaKTEePUCTUKA Ka)KJI0M COCTABIIAIOLICH.

OJIEKTpOCTAaTUYECKAass  COCTaBIIAIONIAs  PACKJIMHMBAIOLIEIO  JIABJICHHS.  DHEprus
OTTaJIKMUBaHUA YacTULl. DAKTOPBI, BIAMSIOIIME HA SHEPTUIO OTTAIIKUBAHUS.

OHeprus MNPUTSHKEHUs MeXAy uactuiamu. JlucnepcuonHsie cuiibl. OCOOEHHOCTH
JUCTIEPCUOHHOTO B3aUMOJICVCTBHS.

O6mue ypaBaenust JJJIDPO. ®opmbl pe3yabTUPYIOIIUX KPUBBIX.

KoHueHTpauroHHbIM THI KoaryJsiuu. BimsHue 3apsia KoaryJdupyrouero HOHa Ha
nopor koaryisiuuu. 3akoH Jepsruna—Jlannay.

HeuTpanuzaumoHHelii TAn Koaryisinuu. BrusHue 3apsaa KoaryJupyrollero MOHa Ha
nopor koaryssiiuu. Kputepuit Siinepca—Kopda.

ACOpOIIMOHHO-COJIBBATHBIN Oapbep.

O6patumocts koaryssuu. [lentuzanus.

Aspozonu. YUto sBIsSETCS AWCIEPCHOW (a30ii W IUCIEPCUOHHOW Cpelod B TaKUX
cucremax? Knaccudukamus asposzoneit. Kak oOpazyrotcs aspozonu? Uem 00yciaoBIEHBI
110(0oOHOCTh M arperaTuBHasi HEYCTOWYHBOCTH a3PO30JICi?

Cneuuduueckue cBoiictBa aj’po3onieid. Uto Takoe uymcno Kuyncena? C  kakoif
0COOEHHOCTBIO a3p030Jiel OHO cBA3aHO? KakoBO ero 3HaueHus i1 a3pO30JIbHBIX CUCTEM
C pa3HBIMU pa3MepaMu YacTHUIl AUCTiepcHO ¢da3bl? MeToabl pa3pylieHus: a3po30Jiei.
A5p03011 B IPUPOAE, TPOMBILIIEHHOCTH, B [IOBCEAHEBHON KU3HU.

[Tens1. lucnepcHas asza u qucrnepcuoHHas cpeia B neHax. UTo Takoe KpaTHOCTh MEHbI?
Kakue 3HaueHus oHa NMpPUHUMAET U O YeM CBUAETeNbCTBYeT? Kak ycTpoeHbl sueiiku
nenbl? Kanansl ['166ca—I1naro B meHax ¢ pa3Hoi KpaTHOCTBIO.

Ot yero 3aBucHuT kauecTBO NeHbl? IleHHble meHKU. MeToibl oJIydeHus. U pa3pylIeHUs
neHsl. Micronp30BaHue MeH B pa3inuHbIX 00IacTsX.

Cycnensuu. B yem 3axirodaercs OTIMYME CYCHEH3UH OT KOJUIOMIHBIX cuctem? Uewm
00yCIIOBJIEHA arperaTuBHasi yCTOWYHBOCTh CYCIICH3HIl?

bpoyHOBCcKkOe ABM)KEHHME, OCMOTHYECKOE JaBiIeHHE B cycneH3usx. Koarymsuus wu
GIIOKYIALMS B CYCIIEH3USAX.

Omynbenn. Kakue cuctembl Ha3bpIBarOTCS SMylbcUsMH? MecTo 3MyJibCHIl cpean
JUCIIEPCHBIX TETepOreHHbIX cHucTeM. [lo KakuMm mpHu3HaKaMm KiacCUpUUIUpyroTCs
smyabcuu? Tumnbl smMynbcuid. Kak MOXKHO ONpenenuTh TUI SIMYJIbCUU?

Obpamenue a3 smynbeuil? OcodbeHHOCTH TMO(OOHBIX dMYIbCHA. MeTO/Ibl MOTyUYEeHUs
smynbceuit. Kakue BemiecTBa MCHOJIB3YIOTCS JUISl TIOMYUYEHUS] YCTOMYHMBBIX SMYJIbCHI?
[Touemy »smynbcuss 06e3 smynbraropa HeycroiunBa? KakoB MexaHM3M J1eHCTBHA
samysbraropa? MeTopl pa3pylieHHs SMYJIbCUH.

PU3NKO—XNMHUYECKass MEXAHMKA KaK HayKa O MEXaHWYECKOM IIOBEICHHM JHCIEPCHBIX
cucteM. OObEKTBI U METOIbI UCCIIEOBAHMS 3TOM HAyKH.

Onucanue MOBENEHUS CHUCTEM C TOYKM 3peHHUs peosiornu. HampsbkeHue ciasura, ero
COCTaBJISIIOLIME: HOPMaJIbHAsA U TaHreHuanbHas. OTHocuTeNbHas 1eopMalins CABUTA.
[TpocTeiiime MOIENM MEXAHUYECKOIO ITOBEAECHHUS CUCTEM: a) YIPYroe IOBEIACHHE
(ueanbHO ympyroe Teno), 3aKoH ['yka; 0) Bs3Koe MoBefeHHe (UICaTbHO BA3KOE TENO),
3akoH HploToHa; B) IUIACTMYHOCTH (MAeaNbHO IulacTHueckoe Teno KyroHa).
Peonornyeckue Moaenu MUCIEpPCHBIX CUCTEM (Moaens MakcBenna, Mojnens KenbBuHa,
Mojies bunrama).

CtpykTypooOpa3oBaHUE B AUCIIEPCHBIX CHCTEMAX.

CBobOoHOAUCTIEPCHBIE U CBA3HOANUCIIEPCHBIE CUCTEMBI, CTPYKTYPHUPOBAHHBIE KHJIKOCTH.
Koarynsiunonusie u (a30Bble KOHTAKThHI B IUCIIEPCHBIX CHCTEMAaX.

Koarynsamuonusle  (TUKCOTPOMHO-O0paTUMBbIE)  CTPYKTYpbl M KOHJEHCAIlMOHHO-
KPUCTAJTM3ALMOHHBIE CTPYKTYPHI (C (Pa30BBIMU KOHTAKTaMH ), UX CBONCTBA.

Bsskocth cucreM, KOAQGUIMEHT BA3KOCTH, €TUHHUIIBI U3MEPEHUS.
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Mertoabl u3MepeHus BA3KOCTH.

HproToHOBCKME (HOpMalbHBIE) M HEHBIOTOHOBCKHE (aHOMAJIbHBIE) JKHAKOCTH. MXx
KpUBbBIC TEUCHHUSI.

BsizkocTh nucnepcHbix cucteM. D GeKTUBHAS BI3KOCTb.

CrpykTypHast BI3KOCTb. Y paBHeHue buHrama.

3aBUCHUMOCTh BSI3KOCTH JHCIIEPCHBIX CHCTEM OT KOHIIEHTpAllMH JAUCIEpPCHON (as3bl.
YpaBHenue DiHIITEIHA.

CTpyKTypHO-MEXaHUYECKHE CBOMCTBA TBEpAbIX Tela. B3aumoneiictBue co cpenoit
CIUTONIHBIX TBEPABIX TeJ. AJCOPOIMOHHOE MOHIKEeHUE PpodHOCTH (3ddekt Pebunaepa).

IIpumepsl 3anau

A>p0301b PTYTH CKOHJEHCHPOBAICS B BHE OOJNBINONH Kammum o0beMoM 3,5 cm’.
Onpenenure, HaCKOJbKO YMEHBLIWIACh ITOBEPXHOCTHAS DHEPIUsl PTYTH, IUCIEPCHOCTh
asposons coctasnana 10 MM, [TOBepXHOCTHOE HATSKEHHE PTYTH NPHMHUTE PaBHBIM
0,475 Ix/m2. (99,75 JIx)

Paccuuraiite paguyc dYacTuil THAPO30JIS 30JI0Ta, €CIM I[OCIe YCTaHOBJICHUS
CeMMEHTaIMOHHO- (G y3noHHOro paBHoBecus npu 293 K Ha BeicoTe h =8,56 cm
KOHLIGHTpalus 4YacTul] u3MeHunach B 2,5 pa3. IlnotHocts 3050Ta p = 19,3 r/ems,
MJIOTHOCTB BOJBI po=1,0 r/eMe. (3,9-10*9 M)

Jns gactumsl paguycom 27-1077 ¢M BenMuMHA CpeHEro cMemieHus coctapiser 1-107
cm. Kaxoe cMemenne Oyer uMeTh yacTuia paauycoMm B 52-107 cm, Haxoasmascs B Toi
e cpejie U IIpH Toii xe Temmepatype? (0,7-107° m)

Paccunraiite 3JIEKTPOKMHETHYECKUN TOTCHIMAJ YacTUIl OEHTOHUTOBOW TJIMHBI IO
pe3ynpTaTaM 3JekTpodopesa Mpu  CIEAYIOUIUX YCIOBUSAX: PACCTOSHUE MEXKIY
anekTposamu 25 cMm, Hanpspkenue 100 B, 3a 15 MuH yacTuibl iepemMeniarores Ha 6 MM K
aHOJly, OTHOCUTEJbHAsl AUPJIEKTpUYECKas MpoHuaeMocth cpeabl 78,2 (mpu 298 K),
BA3KOCTH cpenbl 8,94-107 ITa-c. (21 mB)

[Ipeanonaraercs, 4To Uu3oTepMa aacopOLUM onuchiBaeTcs ypapHeHuem Jlenrmropa. (0,51
HM?)

Jns xoarymsmam 10-10° M 30ma Agl Ttpebyerca 0,45-10° M3 pacrBopa Ba(NOs)e.
KonnenTpanus snekTponuta pasHa 0,05 kMomw/m®. HaiimuTe mopor koarymasmuu 3007
(2,15-10°% xmoms/M°)

BoluncnuTe BeIMUMHY CpEIHEro CMEIIeHMs 4YacTulel rugaposois Ag 3a 10 c, eciou
pamuyc gactunsl 5-107° cm, Bsskocth cpemst 0,01 myas u Temmepatypa 20°C. Kaxos
ko2 dunmenT quddy3nu gacTui B oM ruaposone?  (9,26-107° m; 4,29-10712 m?/c)

Hns runposonss AloO3 paccumraiiTe BBICOTY, Ha KOTOPOW KOHIIGHTPAIUS YaCTHII
yMenbImTCs B 2,7 pasa. JucrnepcHocTh dassl ruaposons coctabnger 10° M, miotHOCTH
Al;O3 4 t/cM®, motHOCTS MUCTEpcHonHOI cpepl 1 r/em®, Temmeparypa 293K, YacTuist
chepuueckue. (1,2 m)

Omnpenenure NOBEpXHOCTHOE HaTsbkeHUE OeHzona npu 293, 313 u 343 K. [Ipumure, uto
NOJIHAsI TIOBEPXHOCTHASL SHEPTHs HE 3aBUCHUT OT TeMIepaTypsl U i OeH3oia paBHa 61,9
mJIx/M%. TemmepaTypHbIii KOX(GGUIMEHT I MOBEPXHOCTHOTO HATSUKEHHS PaBeH —
0,13 mJIx/(M?-K). (23,8:107%; 21,2-10°2 1 17,3-107 Tx/m?)

Yacruuel aspocuna SiO2 B BogHOU cpene npu pH = 6,2 uMeIOT 3J1eKTPOKMHETUYECKUI
noTeHnuan, pasHblii —34,7-10° B. Ha kakoe pacCTOsSHHME M K KaKOMy DIEKTPOILY
cMmecTsTCs yacTullsl 3a 30 MUH, eciu HanpsbkeHue B mpubope i anextpodopesa 110 B,
paccTosiHME MEXAY IEKTpoJaMHu 25 CM, OTHOCHUTEIbHAs JUIIEKTpUYECKas
nporuIaeMocTs cpenn 80,1, Baskocts 1-1073 Ia-c. (1,95-1072 m)

Kakoe xommuectBo pactBopa Alp(SOs)s konmentpanuu 0,01 kmoms/M® TpeGyeTcs s
koarymsrmu 1-1073 M3 301 As,03? Topor koarymsmu 96- 1076 kmomns/m3 (9,6 M)
PaccunTaiiTe MONHYIO MOBEPXHOCTHYIO SHEprut0 6 I SMylIbCHUM O€H30Ja B BOJE C
KoHIeHTparmeit 40 % (Macc.) W JMCIIEpCHOCTBIO 5 MKM® mpm Temmepatype 303 K.
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[InotHOCTH Gen3oma 0,858 r/emS; Mex(a3zHoe MOBEPXHOCTHOE HaTsDKeHue 26,13 MK/ M,
a TeMIepaTypHbIi KOA(D(PHUIIMEHT MOBEPXHOCTHOTO HATSDKCHHS OCH30J1a paBeH —
0,13 mJIx/(M*K). (5,5 JIx)

Paccuwnraiite 3mekTpoOpeTHUYECKyI0 CKOPOCTh MEpPENBMKEHHUS YacTUI] 307 cyiabduua
MBIIIbSKA IO CIAEAYIOIIUM JaHHbIM: (-OTeHIMan yacTull paBeH — 42,3 mB, paccrosiHue
MexTy nektponamu 0,4 M, BHEIIHSAS Pa3HOCTh MOTeHIHanoB 149 B, BsaskocTs cpenpl 1-107°
[Ta-c, oTHOCHTENBHAS TUANIEKTpUYecKas mporumaemMocts 80,1. (10,5 Mxm/c)

[Topor koaryyisiuu OTPHIATEIBHO 3apsHKEHHOTo ruapo3oist As2S3 mox aeiictBuem KCI
pased 4,9-1072 mons/n. C momomsio npapun Llymene-Tapau u Jepsaruna—Jlannay s
9TOr0  30Ji1 paccuuTaiTe TMOPOTU  KOATyJSLUH, BbI3BIBAEMON  CIEAYIOUIUMH
anekrpoautamu: K2SOs, MgClz, MgSOy4, AICI3 1 Al2(SO4).

Brraucnute cpequuil AuaMeTp 4acTUll TUAPO30JI 30J10Ta, €CIHM MOJICYET YKCia YacTUll B
JIBYX CIIOSIX, YOAJICHHBIX Apyr oT apyra Ha 0,1 MM, nan B BepxHeM cioe 408 mTyk, a B
HwkHeM 779. ITnotHOCTH 301m0Ta 19,3 r/em®, Temmepatypa 19°C. (6,5-1078 m)
OcMOTHYECKOE JaBieHHe THAPO30JIs 30J10Ta ¢ KOHIeHTpanueii 2 kr/m® npu 253 K paBHo
374 Tla. Paccuuraiite koddduumeHt auddy3uu YacTHI] B ITHX YCIOBHSIX, €CIH
IIOTHOCTH 30710Ta 19,3 r/cm®, BazkocTs cpenst 11073 ITa-c. ®opma yacTuil cheprueckast.
(3,1-1071% m%/c)

Jlns  ompeneneHus MOBEPXHOCTHOIO  HATSDKEHUS  BOABI  B3BEIIMBAIOT  Kallld,
OTpBIBAIOIIMECA OT KaMWUIIpa, U U3MEPSIOT AWaMeTp IIeHKH Kalld B MOMEHT ee
oTpbiBa. Oka3anoch, uTo Macca 318 karmenb BOJbl paBHa 5 T, a auameTp meiku karu 0,7
MM. PaccunTaiiTe moBepxHOCTHOE HaTsDKeHHe BobL. (70,17-1073 x/m?)

PaccuuTaiite BenmunHy (-moTeHnuana Ha rpanune Bogusii pactBop KCl — memOpana u3
noncTupona. B mpomnecce snexTpoocMoca obbeMHas cKopocTh paBHanack 15-1070 m¥/c,
cuta Toka 1 = 7-10°A, ynenmpHas oJeKTpUYECKas MPOBOAMMOCTh  CPEIbI
¥ = 9102 om M, Baskocts m = 10° H-c/M?, OTHOCHTENbHAs MMAIEKTPUYECKAS
IPOHMIIAEMOCTH € = 81, SNeKTpHYecKas KOHCTAHTA = 8,85-1072d/m. (26,9 mB)
Paccuuraiite Bpems, 3a KoTopoe chepHuecKHe YacTHIbl CTeKJa OCealoT B BOJE Ha
paccrostame 1 cM, ecr aucnepcHocTh actuil 0,1 MKM L, TIOTHOCTS AMCTIEPCHOH (a3kl U
JMCTIEPCHOHHON  Cpeflbl COOTBETCTBEHHO paBHBl 2.4 u 1,0 r/em®. BsskocTs
nucnepcuorHoi cpeast 1103 Ia-c.(131 ¢)

[Tonb3ysice ypaBHeHueMm Pernes, CpaBHUTE HHTEHCHUBHOCTH PACCESHHOIO AMCIEPCHOMN
CHUCTEMOU CBETa MPHU OCBEIICHUH CHHUM CBETOM (A1 = 410 HM) U KpacHbIM CBETOM (A2 =
630 HM). THTEHCHBHOCTH MAJAaOIIUX MOHOXPOMAaTHYECKUX MYYKOB CBETa OJUHAKOBBI.
(5,57)

Brrancnute yaenbHyr0 TOBEPXHOCTh | KT yTOJIbHOM MBUIA ¢ JUAMETPOM YACTHI], PABHBIM
0,08:1073 M. ITnotrOCTH yras 1,8 kr/me. (4,17-10% m?/kr)

PaccunraiiTe S71€KTPOKMHETHYECKUI MOTEHIMAT MOBEPXHOCTH YacTHUIl OEHTOHHTOBOM
[JIMHBI 110 pe3yNbTaTaM 3JIEKTpopopesa MpU CIEAYIOMNX YCIOBUAX: PACCTOSIHUE MEXIY
anexkTpojamMu 25 cM, HanpskeHue 110 B, 3a 15 MuH yactuibl nepemeniarorcs Ha 6 MM K
aHOJly, OTHOCHUTENIbHAsl AMAJIEKTpUUYEecKas MNpoHHUIaeMocTh cpeabl 78,2 (mpu 298 K),
BA3KOCTH 8,94-10*ITa-c. (21,5mB)

Bbruucnure paguyc 4acTULbl 30711 30J10Ta, €CNIK 32 | MUH yacTHIla IepeMecTHIach Ha
10,65-10° m. Temmepatypa ombita 393 K, Baskocts cpept 0,0105 Ta-c. (2,9:1078 m)
Paccunraiite, Ha Kakoil BBICOTE OT JHA COCyJa IpPH YCTaHOBUBIIEMCS PaBHOBECHU
KOHIIGHTpaLUsl TUIAPO30Js CylIb(HIa MbIIIbsIKAa YMEHBIIUTCS BJABOE, €CIH CPEeIHUI
JMaMEeTp YacTHll 1-10°8 M, IUIOTHOCTH dacTtui 1,9 r/CM3, IJIOTHOCTh Cpesl | /oM.
Temmneparypa 290 K. (5,89 m)

I'uapo3ons 3070Ta COCTOMT M3 dyacTul amamerpoM 2-1077cM M Haxoautcs mnpu
temriepatype 27°C. Ha kakoit BbICOTE OT JHA YHCIIO YAaCTHI[ B 30JIC YMEHBIIUTCS B 2
paza. [110THOCTH 30151 M YACTHII 30710Ta COOTBETCTBEHHO paBHBI 1 1 19,3 r/eM®. (3,82 M)
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Bszkoctes mmnepuna npu 67°C pasna 0,001 Ila-c. KakoBa BennuumHa cpegHero
CMEILIEHUSI YacTUIlbl ruiepo3ois paauycom 100 mxm B TeueHue 10 ¢, u yemy paBeH
koo dunuent muddysun 30715 npu >toit Temmepatrype?  (0,7-1077 m; 2,5-1072° m%/c)
Bo ckombko pa3 MOBEpXHOCTHas dHeprus 301 cepebpa, HMMEIOIIEro YacTUIIbI
KyOudeckoil dopmbl ¢ mimHON pebpa 2-10'7 M, MeHblme, ueMm y 3011 cepebpa c
yactTunamu ¢ amuHoi pe6pa 8-10°8 M? B 1 1 Bojbl AMCHEpPrHpOBAHO OJHO U TO K
KonmuecTBo cepebpa — 1 em>.(2,5 pasa)

3anummMre CTPOEHHE MUIEIUIBl THUAPO30Js Opomuiua cepedpa, MOIYYEHHOTO MpH
B3aMMOJICHCTBUH Pa30aBICHHOIO PacTBOpa a30THOKHUCIOro cepedpa ¢ m30biTkoM KBr.
Kak wu3MeHHTCS cTpoeHHWe MHUIEIUIbl, €Cld 3TOT TUAPO30Jib IOJYYUTh MPH
B3aMMO/ICHICTBUU CHIIbHO pazbaBienHoro pactBopa KBr ¢ u3ositkom AgNOs.
PaccuuTaiite C-noteHmuan aias cycrneH3uu kapia B Boze. Ilpu anexktpodopese yacTuiibl
TIepeMeNIaoTcs K aHOJIy; CMelleHHe rpaHumsl cocTaBuno 5-10 M 3a 180 c; rpamuent
HanpsbkeHus BHemrHero moiist H = 100 B/M; musnektpuyeckasi MpOHUIIAEMOCTh CPENIBI € =
81; anekTpuyeckas KOHCTaHTa €, = 8,85-10 2 ®/m; BSI3KOCTH cpenbl N =1-10"2 IMa-c. (38,75
mB)

OnpeieNnTe MOBEPXHOCTHYIO dHepruio (G°) kamens BoxsHOro TymMana maccoii 10 r mpu 298
K, ecnu moBepXHOCTHOE HaATsKEHUE BOJIbI 72,35: 107 Jiox/M?, miotHOCTs Bogs! 1,0-10% kr/m®,
pamuyc xamens 2-108m. (109 [Ix)

Paccuuraiite 31eKTpo(hOpeTHYECKYI0 CKOPOCTh MEPEABMKEHUS 4YacTUll 3075 ASzS3 1o
cnenyromuM aaHHbIM: (= — 42,3 mB, paccrostare mexy anekrpoaamu 0,4 M, BHEITHSIS
pa3HOCTh moTeHuuanoB 149 B, BA3KOCTb Cpelbl 1-1073 Ila-c, orHOCHTENIBHAS
JMDIEKTpHYecKas IpoHnmaeMocts cpeas 80,1, (1,1-10™ m/c)

3o01p ruApokcuaa xkeneza (3) momydeH mnpu  Jo0aBICHMM K 85 M KUIALIEH
TUCTUITUPOBaHHON Boawl 15 mi 2% pactBopa FeCls. Hamummre dopmyiy MuLesisn
3011 Fe(OH)s, yuuTbiBasg, yTo mpu oOpa3oBaHHM YACTHI] TUApOKcHaa sxene3a (3) B
pacTBope mpucyrcTByroT nousl Fe*3, Cl. Kax 3apsxens! wactuusl 301a? IIposepsTe
npaswio [lynene—Tapau, ecnu mopor koarymsiuuu, Bbi3biBaeMblii KF, paBen
0,02 monb/m, K2SO4 — 3,12-10* moms/m1, KsFe(CN)s — 2,74-107° moms/i.

56. Omnpenenute >Hepruro ['m6Oca MOBEPXHOCTH 5 T TyMaHa BOJBI, €CIIM TTOBEPXHOCTHOE
HATsDKEHUE Karlenb KUAKOCTH coctapisier 71,96-1073 x/M?, a JTUCTIEPCHOCTH yacTuil 60
miM L. TInoTHOCTH BoAk! MpuMuTe paHoit 0,997 r/em?. (130 [Ix)

Jnst ruapo3osst  30J10Ta PacCUMTAMTE BBICOTY, HA KOTOPOM KOHIIGHTpAlMsl YacCTHI
yMeHbIIMTCA B 2,7 paza. dopma gacTur] cheprdeckas, IUCIEPCHOCTh THaApo30ms pasHa 10°
ML, oTHOCTS 3010Ta 19,3 T/cM® MIIOTHOCTH AMCTIEpCHOHHOI cpebl 1 T/cM, Temmeparypa
293 K. (43,1 m)

BrerurcnuTe BEMWYHMHY SJEKTPOKMHETHUYECKOTO ITOTCHIIMANA Ha TPaHUIE KBapIeBOE
CTEKJIO — BOAHBIA pacTBOp XJopuaa kamusa. Ecnu B mporecce 3meKTpoocMoca ObUTH
TIONydeHbI CIeAyIolue NaHHble: cuma Toka 1 = 410 A, Bpems mepenoca oOGbema

pactBopa, paBHoro V = 1:10° M3 cocraBnser 12,4 c. VienbHas saekTpuueckas
npoBoguMocTh cpeabl & = 1,8-102 Cwm/cm. OTHOCHTeNbHAs —MANEKTpHYECKas
poHuIaeMocTh & = 81, Bs3kocTh cpeasl 1 = 1107 1-c/m? (50,6 MB)

PaccuuTaiite Bpems, 3a KOTOpoe c(epHyecKHe YacTHIBl CTEKJIa B BOJE OCENAIOT Ha
paccrosHue 1 cM, ecu aucnepcHocTs yactuil 0,1 Mk, mioTHOCTH MucHepcHol dasbl 1

JMCTIEPCHOHHOM CPeIbl COOTBETCTBEHHO paBHE 2,4 u 1,0 r/em’. (131
¢)

JnvHa BoiHBI KpacHOTO cBeTa paBHa 760 HM, a cuHero cBera — 430 HM. B kakoMm cirydae
MHTEHCUBHOCTb PACCEIHHOTO CBeTa Oy/eT O0Jble U BO CKOJIBKO pa3? (9,75)

Yucno chepuueckux 4acTUll B OIPEEIIEHHOM 00beMe I'HIPO30JIs 30J10Ta, HaXOIAIeroCs
B PaBHOBECUHU B IT0JI€ CHJIBI TsDKECTH, paBHO 386. UeMy paBHO UYMCIIO YacTHUIl B CJOE,



nexameM Ha 0,1 MM BbIIE, €CIM YacTUIBI MMEIOT cpeanuil pamuyc 6,6:107° cwm,
TeMIepaTypa pactBopa 292 K, a motHocTs 3010Ta 19,3 T/cM>? (198)

39. Ocmornueckoe nmasnenue 0,1% pactBopa kayuyka B Oenszone 400 Ila mpu 292 K,
mwIoTHOCTH OeHzoma 0,88 r/cm®. UeMy paBHa MOJEKYIApHAs Macca 4acTHIl Kaydyka?
(5341 r/monb)

40. Hatimute BenmuuuHy &-moTeHIMana KowtouaHeix dactuil A(OH)s, eciu mnpu
anektpodopese 3a 30 MUH. TpaHHMIIa CMeCTWIach Ha 5,4 CM. HaNPsSHKECHHOCTh
snektpuueckoro mons H = 8102 B/M. OTHOCHTENbHAs JMANEKTpUUYECKas
npoHUIaeMocTh &= 81, Baskocth cpenst M= 1-103 n-c/m2. (52 MB)

41. CMenieHne 4acTHIIbI, HaXoJsIIelicas B OpOYHOBCKOM JBMKEHHU B BO3Iyxe B § pa3, a B
Boslopozie B 15 pa3 Gombiue, yem B Boje. IlpunsB Bszkocts Boabl pasHoit 0,01 Ila-c,
OIIpeIeNIuTe BA3KOCTh BO3yXa 1 Bojgopona (1,56-107; 4.4-107° ITa-c)

42. OnpenenuTe MOBEPXHOCTHYIO 3Hepruto ['mb0ca kamenb BOJISHOTO TyMaHa Maccou 5 T
npu 293 K, eciti MOBEPXHOCTHOE HATSHKEHHE BOABI paBHO 72,75-107° JIx/M?, IIIOTHOCTH
BozbI 0,998 r/em®, nucnepcnocts wactur D =50 mxm * (109 [Ix)

43.71. Bpruucnure 3AKTPOKMHETUYECKUI MOTEHIMAN 30J1 CBHUHIIA B METHUJIOBOM CIIUPTE,
eciu 3a 100 MuH ypoBeHb pactBopa nepemectuiica Ha 0,011 cMm, a HANPSHKEHHOCTD OIS
50 B/m. Bsizkocts 30515 0,00612 mya3, ausnexTpuueckas noctosiHHas cpeast 34. (74 MB)

44.30mb PTYTH COCTOMT W3 mAapukoB guamerpom 1°10° m. Uemy paBHa cymmapHnas
MOBEPXHOCTh U TMOBEPXHOCTHAs SHEPIrus 4YacTHll, oOpasyroumxca u3 | r pTyTH.
[InotrocTs pryTH 13, 56°10° Kr/M3, IOBEepXHOCTHOE HaTsKeHue prytu 0, 475 IIx/m?. (21
Jx)

45. Kakoii o0bem pactBopa Alx(SOs)3 xonuentpanmuu 0,01 Mmomws/m  TpeOyercs as
xoarymsamua 103 M3 3oma As203? IMopor koarynsmuu paBeH 96-107° moms/m. (10-107°
M)

Pesynbrarel  3K3aMeHa  ONPEAENSIOTCA  OLIGHKAMH  «OTIUYHO»,  «XOPOILO»,
«YAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBHO.

OneHka «OTIMYHO» BBICTABIISETCS CTY/IEHTY, €CIIU JIaHbl IOJHBIE ¥ MPABUIIbHBIE OTBETHI
Ha BCE BONPOCHI 3K3aMEHAllMOHHOTO0 OWieTa B COOTBETCTBUM C  TpeOOBaHUIMH,
IpeIbABISEMBIMU MPOTPAMMON; COJEpKaHUE OTBETa M3JI0KEHO JOTHMYHO U IMOCJIEI0BaTENbHO;
CyllecTBEHHbIE (haKTHUECKUE OUIMOKHM OTCYTCTBYIOT; OTBET COOTBETCTBYET HOpPMaMm PYyCCKOIo
auTepaTypHoOro s3pika. CTyIeHT JOKEH JaThb HMCUEpPIbIBAIOLIUE M TPaBUIbHBIE OTBETHI Ha
YTOUHSIOLINE U JIOTIOJHUTENIbHBIE BOIIPOCH HK3aMeHaTopa M0 TeMe BOIIPOCOB OuIIeTa.

OneHka «XOpollo» BBICTABIAETCS CTYIAEHTY B Cilydae, KOIJa COJep>KaHue OTBETa, B
OCHOBHOM, COOTBETCTBYET TpPeOOBAHUSM, MPEIBSBISAEMBbIM K OLIEHKE «OTIMYHO», T. €. JaHbI
MOJIHbIE MPaBUJIbHBIE OTBETHI Ha BONPOCH! IK3AMEHAIMOHHOIO OHiieTa ¢ COONIIOIEHUEM JIOTHUKU
U3JI0KEeHUsl MaTepuaia, HO MPU OTBETE JIOMYIIEHbl HEOONbIIME OMMOKM M MOTPEUIHOCTH, He
UMEIOLINE MPUHIUINAIBHOTO XapakTepa. OLEeHKa «XOpOIIOo» JIOJIKHA BBICTABIATHCS CTYICHTY,
HEJOCTaTOYHO YETKO M IIOJHO OTBETHUBILIEMY Ha YTOYHSIOUIME U JIOMOJHUTEIBHBIE BOIPOCHI
’K3aMeHaTopa.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABISETCSA CTYAEHTY, HE IOKa3aBIIEMY 3HAHUS B
MOJIHOM 00beMe, [OMyCTHBIIEMY OIIMOKM W HETOYHOCTH IPH OTBET€ Ha BOIPOCHI
HK3aMEHAIIMOHHOTO OuiieTa, MNPOJEeMOHCTPUPOBABIIEMY HEYMEHHE JIOTUYECKH BBICTPOUTH
MaTepuan oTBeTa M c(hOpMYyJIHpPOBaTh CBOIO MO3MULMIO. [Ipn 3TOM XO0Td OBl MO OJHOMY U3
BOIIPOCOB OIMIMOKHU HE JOJDKHBI UMETh IPUHIUIUATBHOTO XapaKkTepa.

OneHka «HeyI0BIETBOPUTEIBHOY» BBICTABISETCS CTYJIEHTY, €CIIM OH HE JjaJl OTBETa XOTS
Obl Ha OJUH BONPOC SK3aMEHAI[MOHHOrO OwmieTa; Jaj HEeBepHbIE, cojepamiue (aKkTHUYeCKue
OIIMOKH, OTBETHI Ha BCE BOIPOCHI; HE CMOT OTBETUTH 0OJIee, YEM Ha MOJIOBUHY JOMOTHUTEIbHBIX
U YTOUHSIOIMX BOIPOCOB »JK3amMeHaropa. HeynoBieTrBopuTenbHas OLEHKAa BBICTABISAETCS
CTYJEHTY, OTKa3aBIIEMYCsl OTBeUaTh Ha BOIIPOCHI OuJIeTa.



11. YyebHO-MeTOAMYECKOE OOECTICUeHNE

a) DNEKTPOHHBIA YYEOHBIH KypC MO JUCHHMIUIMHE B JJICKTPOHHOM YHHUBEPCUTETE
«Moodley https://moodle.tsu.ru/course/view.php?id=28531

0) OLieHOYHBIE MaTepHalibl TEKYHIEro KOHTPOJISE M MPOMEKYTOYHOM aTTECTAllUU I10
JOUCLIUAIIIIMHE.

B) [lnan nmpakTHYecKux 3aHATUH MO AUCLUILIIHNHE.

r) MeToaudeckue yKa3aHus 10 IPOBEACHUIO TAOOPATOPHBIX paboT.

1) MeTtonuyeckue yka3aHus 10 OpraHU3aluyd CaMOCTOSITEIbHON pabOThI CTYIEHTOB.

12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTEparypa:

1. Iykun E. 1., IlepueB A. B., Amenuna E. A. «Komnonanas xumus» — M : UznarenscTBo

IOpaiit, 2012, 2022. URL.: https://urait.ru/book/cover/07693128-6389-486B-AA16-

469931D41204

Cymm b. Jl. «OcHOBBI KoJuTouIHON XuMun», O0p.-u3a. Llentp «Axkagemusy», 2013.

3. SxommeBa A. A. «Kommommnas xumus : ydeOHOe mocoOue s BY30B» : YdueOHOE
rmocooue. - M. : W3parenscTBO Opaiit, 2022. URL:
https://urait.ru/book/cover/B8F87B8B-F149-4352-B74B-5306A3A1D768

4. Dpunpuxcoepr A. 1. «Kypc kommougnoit xumuny, 2021 .

https://e.lanbook.com/book/176683

Boronxknii C. C. «Kypc komnounnoin xumun» — M., U3a. «Xumusa»1975r 2 3x3 + OB

[unsesa JI. I1., H. H. CynakoBa, B. H. benoycosa, T. C. Munakosa, I. B. MamonToB

«IIpakTndyeckue paboOThHl TO KoutouaHoW xumum», Mzn. Jlom. TI'Y, 2015. URL:

http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000511339

no

oo

0) IOTIOHUTENbHAS INTEpATypa:

1. Colloid Process Engineering electronic resource /edited by Matthias Kind, Wolfgang
Peukert, Heinz Rehage, Heike P. Schuchmann. Cham : Springer International Publishing :
Imprint: Springer, 2015.

2. Colloidal Dispersions Under Slit-Pore Confinement electronic resource /by Yan Zeng.
Berlin, Heidelberg : Springer Berlin Heidelberg : Imprint: Springer, 2012.

B) pecypcsl cetn HTepHeT:

1. Marepuanbl TEeKIUOHHBIX KYpCOB IO KOJUIOUAHON XuMun MI'Y
http://bookre.org|reader?file=470898

2. Marepuaisl JEKIIMOHHBIX KYPCOB MO KOJUIOUTHOW XHUMHH BeopyccKoro yHUBEpCHUTETa
http://elib.bsu.by|handle|123456789|9885

3. http://www.twirpx.com|file[269909  snexkrponHas Bepcus nekuuii B.Jl. Cymma

13. llepeyenb HHGOPMALMOHHBIX TEXHOJIOTUH

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAaMMHOE 00ECTICUCHHE !

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkio4aeT MmpHIOKEHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOJIMYHO JOCTYIHBIE oOnavyHble TexHomorun (Google Docs, SIlaaexc aAuck u T.11.).

0) nHPOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTPOHHBIN KaTauaor Hayunoi 6uboTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaup — http://e.lanbook.com/



https://moodle.tsu.ru/course/view.php?id=28531
https://urait.ru/book/cover/07693128-6389-486B-AA16-469931D41204
https://urait.ru/book/cover/07693128-6389-486B-AA16-469931D41204
https://urait.ru/book/cover/B8F87B8B-F149-4352-B74B-5306A3A1D768
https://e.lanbook.com/book/176683
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000511339
http://bookre.org|reader/?file=470898
http://elib.bsu.by|handle|123456789|9885/
http://www.twirpx.com|file|269909/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/

— OBC KoncynbsranT crynenra — http://www.studentlibrary.ru/
— O6pazoBatensHas miardopma FOpaiit — https://urait.ru/
—DOBC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe oOecreyeHue

- JlekunoHHas ayIUTOpHs, OCHAIEHHAas MYJIbTUMEAUMHBIM OOOpYAOBaHUEM IS
JEMOHCTpAIlMK NPE3CHTAIMH, CIaiiloB 1 KoMIbloTepHOW aHuManuu (ayautopus Ne 311 6-ro
yueOHoro kopryca TI'Y); ayauTopuu uMeeTcs HHTepaKTUBHAsI JOCKa;

- Jlaboparopuas aynutopus (Ne 211, 6-ro yueOHoro xopmyca TI'Y).

Bce naboparopun oOCHaleHbl BBITSKHBIMU LIKagaMmH, CTEKISIHHOM U ¢apdoposoit
7a00paTOpPHON MOCYJI0i, W3MEPUTEIBbHBIM HHCTPYMEHTOM (TOPCHOHHBIE BECHI, TEH3MOMETD,
ycraHoBKa PeOuHzaepa, yiabTpa3ByKoBas BaHHA, TepMOMeTpel, U T.1.). Kpome Toro, B
1a00paTOpUAX UMEETCSl HarpeBaTeIbHOE 000PYI0BaHUE (IJIEKTPOILTUTKH M TEPMOCTATUPYIOIINE
mkadsl), 000pyI0BaHUE A PUIBTPALIUH, BCTPSIXUBATEIH, MEIIAJIKU C MATHUTHBIM IIPUBOJIOM U
JIpyroe o0opyioBaHue.

VYuebublii mponecc no aucuumiuHe «KoyutomaHas XUMMS» MOJJAEPKUBACTCS CaMbIM
COBPEMEHHBIM 000pY0BaHUEM Il paOOTHI C AUCIIEPCHBIMU M KOJIOUHBIMU CUCTEMAMHU.

15. Uudopmanusi o pazpadboTunkax

CupnopoBa Onpra MBaHoBHa, KaHJI. XUM. HayK, Kadempa (U3NUIECKON M KOJIOWTHON
xumun HanmonanbHOro uccinenoBarenbckoro TOMCKOro rocynapCTBEHHOIO YHUBEPCHUTETA,
JIOLICHT.
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