Pabouasn nporpaMmma IMCIUIIJINHBI (M())Iy.]'[ﬂ) «Koanongnasa XHMHUA», BKJIIOYad OICHOYHbLIC
MaTepHaJibl

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
OCBOEHHs 00pPa30BATEJIbHOIM MPOrPaMMBbI

I'pynna komneTeHnmii Kareropusi komnereHuuii Konp! u copepkanue KoMIeTeH Ui
YHuBepcajibHbIe - -
Oo6menpodeccroHaIbHBIE - OIIK-1. Crioco0eH UCIoNIb30BaTh MaTeMaTUIECKUE,

€CTECTBEHHOHAyYHbIE W MH)XCHEPHbIC 3HAHWS IS
pemleHuss  3ajgad  cBoed  mpodeccuoHanbHOM
JIeATEIHOCTH

- OIIK-5. CriocoOeH MOHMMATh MPHHIMIBI PaboTHI
COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJOTHUH |
UCIIONIb30BaTh WX Uil peleHus  3aj1ad
npodecCHOHAIBHON IeATeIbHOCTH
[Tpodeccuonanphbie - -

1.2. KoMmneTeHIIUM W WHIMKATOPbI WX JAOCTHXKeHHS, (OpMHUPYeMbIX TUCHUTIAHOMH
(MojyJsieM) B mpoiecce 0CBOEHHs 00pa30BaTeIbHOI MPOrpaMMbl

Kon Koja unaukaropa
Conep:xaHue HHANKATOPA KOMIIETEHIHH
KOMIIETEHIINN | KOMIIETeHIIMH
OIIK-1 OIIK-1.2 JdeMoHCcTpupyeT 3HaHHMS O (U3WMYECKMX W XUMHUYECKHX SIBICHUSIX H

mpoleccax, CTPOSHHH W CBOWCTBAaX Pa3IMYHBIX KIACCOB XHMHYECKUX
JJIEMEHTOB, COCIMHEHUH, BEIECTB U MATEPUANIOB, NIPUPOIE XUMUYECKOU
CBsA3M W MCXaHU3MaX XHUMHYCCKUX peaxunﬁ, IpoueccoB XHUMHUYECKOM
TEXHOJIOTMM W TPHMEHSET MpH pPEUIeHUH 3ajad NpogecCHOHATbHON
JEATENbHOCTH OCHOBHBIE 3aKOHBI M METO/BI (PU3UKH ¥ XUMHHU

OIIK-5 OIIK-5.1 [Mpumensier cpeacTBa COBPEMEHHBIX MH(MOPMALMOHHBIX TEXHOJIOTHH IS
MOKMCKa, XpaHeHus1, 00pabOTKH, aHAJIM3A U MPEJCTaBlIeHUs] HHOpMaIU

1.3. Pe3yabTaThl 00y4eHHs 1O AUCHUNIHHE (MOTYJIIO)
Heab u3ydyeHusi AMCHUILIHHBI (MOYJIs1) — TpuoOpeTeHNEe 00yJaromumMucs 0a30BbIX 3HAHUN B
o0yacTi TepMOAMHAMUKH TOBEPXHOCTHBIX SIBICHUM U CBOMCTB TUCTIEPCHBIX CUCTEM U MOJTY4YEeHHE
YMEHHH B 4aCTH UCHOJB30BAaHUS STUX 3HAHUN MIPHU UCCIIEA0BAHNH, IPOSKTUPOBAHUU U CO3/IaHUU
PEAIbHBIX CUCTEM, SIBIIIOIIMUXCS B OOJIBIIMHCTBE CIy4aeB IUCIEPCHBIMU.
B pesynbraTe u3yueHuss AUCUUILTUHBL (MOTYs1) OOyYarOMIUIACs TOJIKEH
3HATh:
® MPU3HAKU 0OBEKTOB KOJUIOMIHOM XMMUU U UX KJIaCCU(DUKALIUIO;
® OCHOBHBbIE TOHSATUS M COOTHOIICHHS] TEPMOJMHAMUKUA [OBEPXHOCTHBIX SBJICHUHN
(TepMoIMHAMUKA IOBEPXHOCTHOTO CJIOS; a[re3usi, CMaulBaHUE U PACTEKaHUE KUIKOCTEIH;
JMCIIEPCHOCTh M TEPMOJMHAMUYECKHE CBOWCTBAa TeJ; aacopOIus Tra3oB U MapoB,
azIcopOITUs U3 PacTBOPOB);
® OCHOBHBIE TEOPHH (PU3UUECKON aacopOLnu;
® OCHOBHBIE TPEICTABICHUS O CTPOCHUH JIBOMHOTO 3JIEKTPUYECKOTO CIOs; MPUPOAY
ANEKTPOKUHETHYECKOTO MOTEHIIMAaa; OCHOBHBIE JIEKTPOKMHETUYECKUE SBIICHUS;
e YyCIOBUA MNPUMEHUMOCTH 3akoHa CTokca; 3akoH OiHIITEeHa — CMOJIYXOBCKOTO,
TUIICOMETpUYECKOoe ypaBHeHHE Jlamnaca;
® [pUpPOAY CEAMMEHTAMOHHOM M arperaTMBHOM YCTOMYMBOCTH; OCHOBHBIE CBOMCTBa
pactBopoB [IAB kak nHOQMIBHBIX CHUCTEM; OCHOBHBIE MoJiokeHus Teopuu JJIDO;
MPUYMUHBI U OCOOCHHOCTH OBICTPOl M MEAJIEHHOW KOAarymsIu, KOHIICHTPAIMOHHON U
HEUTPpAIM3ALIMOHHON KOAryJIsALUu;
® THUIBl CTPYKTYp, BO3HUKAIOUIME B JUCHEPCHBIX CHUCTEMAaX, NPUYMUHBI M YCIOBHUS HUX
oOpa3oBaHus; KJIacCU(PUKAIMIO TUCTIEPCHBIX CUCTEM TI0 UX PEOJIOTHYECKHM CBOWCTBAM;
yMeTh:
®  pPAacCUUTHIBATH MMapaMETPbl, KOTOPBIMU XaPAKTEPU3YIOT TUCIIEPCHOCTH;




IIPOBOJUTH PacueThl C MCIOJIb30BAHUEM OCHOBHBIX COOTHOLIEHMM TEPMOIUHAMMKU
IIOBEPXHOCTHBIX SIBJICHU;

paccuuThIBaTh OCHOBHBIE XapAKTEPUCTUKU TOPUCTOM CTPYKTYpHI;

paccuuThiBaTh ~ BEIMYMHY  DJIEKTPOKMHETHMYECKOIO  IMOTEHLUUaJa 1[0  JIAHHBIM
3NIEKTPOOCMOCa U IEKTpodopesa;

paccuuThIBaTh UHTErPAIBHYIO U AUPPEepEeHInaNbHYIO0 KPUBbIE pAaCIIPEIEIICHNs YaCTHUIL 10
pa3Mepawm;

paccuuThiBaTh U aHAJIMW3UPOBATh IMOTEHLMAIbHBIE KPHUBBIE MAPHOTO B3aUMOJCHCTBUS
YacTHlLL;

paccuuThIBaTh U U3MEPATH BA3KOCTb TUCIEPCHBIX CUCTEM;

BJIAaJ1€Th:

MIPEACTABICHUSMHU O POJIM MTOBEPXHOCTHBIX SIBJICHUN M JUCHEPCHBIX CUCTEM B TEXHUKE U
MIPUPOJIE;

METOJJaMU U3MEPEHHUs IOBEPXHOCTHOI'O HATSKEHUS, KPA€BOTO YIJIa;

3HAHMUSIMHM O METOJAX U3MEPEHUSI aJICOPOINH U yIETbHON MOBEPXHOCTH;

3HAHUSIMH 00 YCIIOBUSAX IPUMEHUMOCTHU ypaBHEHUS [ enbmronbia — CMOJIyXOBCKOTO;
METOJJaMU ONPEJIEIEHUS MIEKTPOKUHETUYECKOTO TIOTEHINAIIA;

METOJIOM CEIMMEHTALIMOHHOTO aHAJIN34;

METO/IaMH OTIpeAeNIeHUs] KpUTHUECKOI KOHIIEHTpALlU MULIEIII000pa30BaHus;

METOJJaMU UCCIIEI0BAHNS KNHETUKH KOAryJIsALVH;

METOJIJaMU U3MEPEHHUS U AaHAJIN3a KPUBBIX TEUECHUS.

2. O0beM, CTPYKTYPA U coeprKaHue AUCIUTLIHHBI (MOIYJIs)
2.1. O6beM TUCUMILTHHBI (MOYJIsT)

Buowt yueonoii pabomor Dopmul 00yuenun

Ounasn

O01mas Tpy10eMKOCTh: 3a4ETHbIC eIMHUIbI/YaChl 4/144
KoHTakTHasi padoTa: 72
3aHATHA JIEKLIMOHHOrO TUIIA 36
3aHsATHSI CEMUHAPCKOr0 THIIA 36
KoncyabTanuu 0
IIpomeKyTOUYHAsI aTTECTANMS: 3a4€T C OLICHKOM 0
CamocrositenbHas padora (CP) 72

2.2. Tembl (pa3aebl) TMCHUILTHHBI (MOAYJIS1) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIHYeCTBA
4acoB 1o (popmamM o0pa3oBaTeIbHOM eI TeJIbHOCTH
Ounas popma 0dyuenus

Buabl yueoHoii padoThl (B Yyacax)
Ne | HammeHoBaHMe  Tem Konraknas pagora
3ausaTus
n/n | (pa3neJioB) 3aHATHSA CEMUHAPCKOr0 THNA CP
JIEKIIMOHHOT0 THIIA
J Hubie 13 C JIP HNuble
1. [Ipeamer u mpu3HAKK 2 0 0 0 0 0 2
O00BEKTOB KOJUIOMIHOM
XUMUHU
2. TepmoanHaMuka 4 0 0 0 6 0 10
MOBEPXHOCTHBIX
SIBJICHUHN
3. AncopOrroHHbIe 6 0 0 0 6 0 12
paBHOBECHSI
4. DrekTpuyeckue 6 0 0 0 6 0 12
SIBIICHUSI Ha
TTOBEPXHOCTSX
5. Kunernueckue 6 0 0 0 6 0 12
CBOMCTBA IHCHEPCHBIX
CHCTEM
6. ArperaTuBHas 6 0 0 0 6 0 12
YCTOMYUBOCTD "




KOATyJISILHS
JICTIEPCHBIX CUCTEM
7. CrpykTypooOpa3oBaHue 6 0 0 0 6 0 12
u CTPYKTYpPHO-
MEXaHUYECKUe
CBOMCTBA JUCHEPCHBIX
CHCTEM

Ilpumeuanusa:

JI — nexuym, I13 — npaxrtuueckue 3anstust, C — cemunapsl, JIP — nabGoparopusie pabotel, CP — camocrosiTenbHas
pabora.

2.3. Coaep:kaHue JTUCHUILUIMHBI (MOAYJs), CTPYKTYPHPOBAaHHOEe MO TeMaMm (pa3jiejam) H

BU/JaM padoT

Conep:kanue JeKIHOHHOIO Kypca

Ne
/i HaumeHoBanue TeM (pa3aenoB) Coaep:xaHue JIeKIIMOHHOT 0 Kypca
1. | Ilpemmer u mnpusHaku 0O0BbekTOB | KomiomaHas XWMHS - Hayka O IIOBEPXHOCTHBIX SBJICHUAX H
KOJUTOUTHOW XMUMUHU JUCTIEPCHBIX cucTeMax. (OCHOBHBIC IMOBEPXHOCTHBIC SIBJICHUS:
azre3us U CMayuBaHUE, KalWUISIPHOCTD, ancoporws,

JJIEKTPUUECKHE SIBJICHUS HA TIOBEPXHOCTSX U JIp.
OCHOBHEIE MpU3HAKU JOUCIICPCHBIX CUCTEM - TI'CTCPOICHHOCTH H
JIICIIEPCHOCTh, ~ MOBEPXHOCTHAsi  DHEprusi;  KONUYECTBEHHBIC
XapaKTePUCTHKKA aucnepcHocTH. Kiaccudukanus IUCIEPCHBIX
CHCTEM II0 arperaTHOMYy COCTOSHHIO JIUCIIEpCHOM (a3sl U
JqcnepcuoHHod cpeapl. Knaccupukanuss cBOOOAHOIUCIIEPCHBIX
CHCTeM TI0 pa3MepaM 4YacTHIl M TI0 B3aUMOJICHCTBUIO MEXIY
JWICIIEPCUOHHOW ~ cpemod M nucnepcHoir  dazoil.  Ponp
TMOBEPXHOCTHBIX SIBICHUH | JUCHEPCHBIX CUCTEM B IIPUPOIE,
MPOMBIIIJICHHOCTH M, B YACTHOCTH, XMMUYECKON TEXHOJIOTHH.

2. | TepmomuMHamMMKa TOBEPXHOCTHBHIX | OOIas XapakTepUCTHKA IOBEPXHOCTHOM sHepruu. [loBepxHOCTHAS
SABJICHUIN SHeprus B o0IeM ypaBHEHHHU 1-To M 2-ro Hadasl TEPMOAMHAMUKH.
[ToBepxHOCTHOE HATsHKEHHE Kak Mepa sHepruu [ nbodca MexdazHoi
MOBEpXHOCTH. [IOBEpXHOCTHOE HATSDKEHHME - XapaKTEpPUCTHKA
NPUPO/IBI conprKacarommxcs (a3 u ux slaumozeicTus. CBoiicTBa
MOBEPXHOCTEH JKUIAKMX W TBEpIBIX Ted. YpaBHeHHe [mbOO6ca-
T'enpMroneua a1 BHYTpEHHER YIENbHOM MOBEPXHOCTHOM 3HEPTUU
(TIoNTHOM TTOBEPXHOCTHOM HEPTHH). 3aBUCHUMOCTh HEPTeTHUYECKUX
IapaMeTpoB  IOBEPXHOCTH  OT  Temmeparypbl.  IIporecchl
CaMOIIPOMU3BOJIEHOTO YMEHBILCHHUS IOBEPXHOCTHON SHEPTUU.
AncopOumsi M TIOBEPXHOCTHOE HaTsDKeHHE. CBS3b  BEIMYMHBI
azcopOIMU ¢ TapaMeTpaMu CHCTEMBL: H30T€pMa, H3ONUKHA U
uzocrepa ancopouuu. Meros n30biTkoB ['100ca. dyHaaMeHTaIbHOE
agcopbunonHoe ypaBHeHHe [ mbOOca. ['mOOcoBckas ancopOIms.
YactHoe BrIpaxkeHre ypaBHeHns | nO6ca. [IoBepXHOCTHO-aKTHBHEIE
Y TIOBEPXHOCTHO-MHAKTHBHBIC BEILIECTBA.

Anre3us, cMauyMBaHWE M DPACTEKAHME SKHUIAKOCTEH. Aresmsa u
koresus. [Ipupoma cunm mMex¢pa3zHOro B3aUMOJCHUCTBHS. Y paBHEHHE
Hronpe st pabotsl anresnd. CMauynMBaHUE U KPaeBOW Yroll. 3aKOH
IOnra. Cs3p paboTBl aAre3smt ¢ KpaeBbIM YIiIoM (ypaBHEHHE
Hionpe-tOwnra). JInopunbHsie 1 M0 00HBIE TOBEPXHOCTH. METOIBI
OTpEeENeHNs KPaeBbIX YIIOB. BiusHHEe NMOBEPXHOCTHO-aKTHBHBIX
pemecte ([TAB) Ha cmaumBanue. Pacrekanue IKUAKOCTEH.
Koadpdrmment pacrexanms mo [apkurcy. Dddekr MapaHToHH.
MexdasHoe HaTsDKEHHE Ha  TPaHWIE MEXIy B3aUMHO-
HaCBIIEHHBIMH JKHIKOCTSIMU U MpaBmiio AHToHOBA. [IpakTrdeckoe
3HAYEHHE a/I€31H, CMAYNBAHNS M PACTEKAHMS.

JucriepcHOCTh M TEPMOAMHAMUYECKHE cBOHCTBA Ten. [IpaBumo das
I'mb66ca m nmucniepcHOCTh. BiusiHME KpHBW3HBI IMOBEPXHOCTH HA
BHyTpeHHee naBieHue Ten (ypaBHeHue Jlammaca). [loBepxHocTHas
SHepruss U paBHOBecHble (opmbl Ten. [Ipmammn I'u66ca-Kropu.
3akoH Bynpda. Kanmmnsapusie siBnenust (ypasHenue JKropeHa), ux
pomb B TpHpPORE M TEXHONOTHMH. MeToipl  OnpeaeneHus
TIOBEPXHOCTHOTO HATSDKEHUs. 3aBHCHMOCTh TEPMOAMHAMHYECKON




PEaKIMOHHOM  CITIOCOOHOCTH OT  JUCIEPCHOCTH. Y paBHEHHE
KenbBuHa. BiusHue AUCTIEpCHOCTH Ha paCTBOPUMOCTD, KOHCTAHTY
paBHOBeCHsT XUMHYECKOW peakiMd, Temreparypy (a3oBoro
nepexoza.

[HonyyeHre JHMCIEPCHBIX CHCTEM. METOIbl JAUCIEpPrHPOBAHHUSL.
VYpaBHenne  PeOunmepa ans  paboThl  JOHMCIEPTHPOBAHUSL.
AnCopOIMOHHOE TOHMKEHUE NPoYHOCTH (dddekT Pebunmepa).
lomorenHass u rereporeHHas KoHjaeHcanus. MeractabuibHOe
cocrostHue. DHeprus ' mb6ca obpa3oBaHms 3apobIiia HOBOH (assl,
KPUTHYECKUH paauyc 3apoapiia. J[Be cragun oOpa3oBaHHs HOBOH
¢a3pr.  CBs3p KMHETHMKH oOpa3oBaHusi HOBOM  ¢a3pl ¢
NepechIlieHNeM. YTIpaBieHHE TUCIIEPCHOCTHIO IIPU T'OMOTE€HHOM
KOHJIeHCanuu. [IpuMepbl  MONy4YeHHs JUCIEPCHBIX  CHCTEM
MeToiaMK (PH3UUECKON M XUMUYECKON KOH/ICHCAI[HH.

AncopOIMOHHBIE paBHOBECHUS

Krnaccudukanms MmexannzmoB ajcopouunn (usuueckas aacopOrms,
xemocopOIsi ¥ HOHOOOMeHHas  ancopOrms).  [Ipupona
ascopOIMOHHBIX cil. OCOOEHHOCTH COCTABISIONMX cuil Ban-nep-
Baanbca (opueHTallMOHHBIX, MHAYKIMOHHBIX M THCHEPCHOHHBIX)
npu  ajgcopOuuu. YpaBHeHWE ISl TOTEHIMAJIBHOW SHEPTUH
B3aMMOJICHCTBUS aToMa (MOJICKYJIBI) C TIOBEPXHOCTHIO TEJa.
AzcopOus ra3oB M NapoB Ha OJHOPOJHOW TOBEPXHOCTH. 3aKOH
lenpu. YpaBHeHHE H30T€PMbI MOHOMOJIEKYJSPHON aJIcopOLu
Jlenrmiopa u ero aHanuz. OrnpezaeneHne KOHCTAaHT ATOTO YpaBHEHUS
(muueitnass  ¢opma  ypaBHenuss  Jlenrmiopa).  YpaBHeHue
Opeiinmxa. Teopust monuMosekysipHOH ancopOuuu bpyHnayapa,
Ommera, Temnepa (BOT), ypaBHeHHE HM30TEpPMBI aJCOPOLUH, €ro
ananm3. JluneitHas ¢opma ypaBaenus BOT u pacyer ero KOHCTaHT.
Onpenenenue yaenbHO#H MoBepxHOCTH MeTogoM bOT.

AzcopOuys Ta30B M TapoB HAa HOPUCTBIX MaTepHaax.
KonnuecTBeHHBbIE  XapaKTEPUCTUKH  MOPHUCTBIX  MaTepHasioB.
[Mopuctbie Tena KOPHMYCKYJSIPHOH, KPUCTAJUTMUECKOH U Ty04aToit
CTPYKTYpbl, METOIbl HX monydeHus. Knaccudukanus mop 1o
JyOuHMHY 1 ee B3aUMOCBS3b C TEOPUAMU aJCOPOLIUH.

Teopus KalWJUIIPHOU KOHJICHCAIUH. Kamumnspao-
KOHACHCALlMOHHBI  rucrepe3uc. Pacuer  uHTerpaJibHOM U
muddepeHnManbHO KPUBBIX pacrpeneieHus o0bema TMop Mo
pa3mepam.

OcobeHHOCTH  ancopOIii Ha MHKPONOPHCTBIX — MaTepuanax.
[orenuanbaas teopust [lonsHu. AACOPOIMOHHBIA MOTEHIIHA.
XapakrepucTuieckass — KpuBas — ajacopOumu.  TemmneparypHas
MHBAapUAHTHOCTE U a((UHHOCTH XapaKTEPUCTUYECKUX KPHBBIX.
O0o6menHoe  ypaBHenne Teopun  JlyOMHUHA — 0OBEMHOrO
3aMOJHEHNUSI MHUKpPONOp, YAacTHBIE CIIydaW STOTO ypPaBHEHUS
(ypaBuenme JlyOounmnna-PagymkeBrnda). AncopOuus ra3oB U MapoB B
XMMHUYECKOH TEXHOIOTHH.

AzcopOrys NOBEpXHOCTHO-aKTHBHBIX BElleCcTB. BiusHue crpoeHns
monekya IIAB Ha TOBEpXHOCTHYIO aKTHBHOCTH, MpaBwWio JIFoKiIo-
Tpaybe. 3aBHCHMOCTh TOBEPXHOCTHOTO HATSDKEHHS OT COCTaBa
pacTBopa nipu cobroneHnn 3akoHa ['enpu u ypaBHeHus JIeHTMIopa.
VYpasrenne lInumkoBckoro. YpaBHEHHSI COCTOSHHS ra3000pa3HBIX
TTOBEPXHOCTHBIX (aCOPOIMOHHBIX ) TUIEHOK. THIIBI TOBEPXHOCTHBIX
IJICHOK M ONpENElIeHuE HX XapakTepucTHk. Becbl JleHrmropa.
@DaKTOpbI, ONPEENSIONINE arperaTHOE COCTOSHNE aACOPOIIMOHHBIX
ieHoK. OnpeneneHue CTpoeHus aACOPOIIMOHHOTO CIIOS X pa3MepOB
monekyn [TAB.

QHCKTPI/I‘ICCKI/IC SIBJICHUSA
TIOBEPXHOCTAX

Ha

JBoitHoit anmektpuueckuit cmoit (IDC), MexaHU3MBI 00pa30BaHUS
JAD3C. CooTHOmEHHS MEXKIy SJIEKTPUYECKAM IIOTCHIMAIOM H
TIOBEPXHOCTHBIM HaTsDKEHUEM (ypaBHEHUS Jlunmnmana).
DJeKTpOKANMUIIpHBIE KPUBBIE W omperneneHne mapamerpos J1OC
T10 3TUM KPHBBIM.

O6mme npencrasnenust o reopusx crpoenus A9C. Teopust ['yu —
UYenmena. Ypasuenue [lyaccona-bonsrmana anst auddysHoit yactu
JA3C u ero pemenne. TommmHa andy3HOTo CI10s U BAUSHHUE HA Hee
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pa3muIHBIX (HaKTOpOB. IBOMHOMN AIEKTPUUYECKUIA CIIOH 10 TEOPUH
TepHa, nepe3apsiaka noBepxHocTH. [IpumMepsr oopazosanms J1OC.
Murnenisl ¥ UX CTpOSHHE.

Yetsipe BHJA 3IEKTPOKUHETUYECKHIX SIBTICHUH.
ONEeKTPOKUHETHUUECKUH NOTECHIMAN U BIUSHUAE HA HErO Pa3IN4HbIX
¢dakTopoB.  YpaBHenue ['enpmronbua-CMONTyXOBCKOro — JUist
CKOpPOCTM TIepeHOca TpH D3JIEKTpoocMoce U aneKTpodopese.
O dexThl, HE yJUTHIBaEMblE TUM YypaBHEHHEM (TIOBEPXHOCTHAs
MPOBOJMMOCTb, aneKTpodhopeTHIECKOe TOPMO>KEHHUE,
penakcaroHHbIil  3¢dekT).  [IpakTHueckoe  UCHONB30BaHUEC
SNEKTPOKUHETHYECKUX SIBICHUI.

Kunernueckue CBOIiCTBa

JAUCICPCHBIX CUCTEM

OCHOBBI CEAUMEHTAIIMOHHOr0 aHaIK3a. CBA3b CKOPOCTU OCAXKACHUS
YacTUIl ¢ UX pa3MepoM. YcioBus coOmopeHus 3akoHa CTOKca.
CelMMEHTALMOHHBIA aHalIM3 TOJIUAUCIIEPCHBIX cucteM. Kpusas
cequMeHTaly. KpuBble pacripeieneHus 4YacTHI] 10 paauycaM.
OKcnepuMeHTaTbHBIE METO/Ibl B CEIMMEHTALIMOHHOM aHAITU3E.

MornekynspHO-KMHETHYECKass MpUpoaa OPOYHOBCKOI'O JIBHYKEHHSI.
CBs3b MEXKAYy CpelHEKBaJpaTHYHbIM CABHIOM  4YacTHIl U
ko3 punmentom muddysun (3akon JitHITeHHA-CMOTYyXOBCKOT0).

DKcrnepuMeHTalbHas MIpOBEpPKA 3aKOHa DitHiTeHa-
CwMmonyxoBckoro. ClieicTBHSI U3 TEOPUU OPOYHOBCKOT'O JIBHXKEHHSI.
CennmenTannoHHo- (G y3noHHOE paBHOBecHe,

TUIICOMEeTpuYecKkuil 3akoH. CeluMEHTAIlMOHHAs YCTOMYMBOCTh
JIUCIIEPCHBIX CUCTEM.

ArperaTuBHas  YCTOHYHBOCTh
KOaryJisilys JUCIEPCHBIX CUCTEM

)51

OO0uie  BOMPOCHI  YCTOMYMBOCTH  JHUCIEPCHBIX  CHCTEM.
Ce}lHMeHTaHHOHHaH U arperatTuBHasd yCTOﬁ‘IHBOCTPI CHCTCM.
Jluoduneuble ¥ JMMOGOOHBIE CUCTEMBI:  CaMOIPOM3BOJIBEHOE
o0pa3oBaHHe ONHMX M HEOOXOAMMOCTb CTAOMIM3ALUH OPYIUX.
Kpurepuii inopunsHoctu cucreM no Pedunnepy-1lykuny.
JlnodunpHble aucnepcHble cucteMbl. Kiaccudukanms u oOas
XapaKTepUCTHKA MOBEPXHOCTHO-aKTHBHBIX BEIIIECTB.
TepmoauHamMuka M MexaHH3M MuLeIooOpazoBaHus. CTpoeHue
munet [TAB. Comobunuzanus. OcHOBHbIE (aKTOPBI, BIMSIOIINE
Ha KPUTHYECKYI0 KOHIIeHTpauuio wmuneiiooopasoBanus (KKM).
Mertonsr onpenenenusi KKM. IIpumenenne ITAB.

JInohoOHbIe mucnepcHbie cHCTeMbl. DakTOpbl yCTONYHUBOCTH
1o oOHBIX crucTeM. bricTpas U MemieHHas koaryssauus. Kunernka
koarymsiui 1o CMomyxoBckoMmy. OrmpeneneHne CKOPOCTH U
BPEMEHHU TIOJIOBUHHOW KOAryssAlMU. 3aBUCHMOCTb YHCJIA YacCTHII
pa3HOro nopsijKa oT BpEMEHHU.

OcHoBHble TONOXeHusa teopun J[epsruna, Jlammay, ®epses,
Osepbexka (HAJIDPO). PacknunHuBaromee [JaBiIeHHE W €0
COCTaBJISTIONINE. DHEPIUS 3JIEKTPOCTATUIECKOTO OTTAIKUBAHUS IPU
B3aUMOJEHCTBUN C1a003apsHKEHHBIX TOBepxHOCTe. CHibl o
sHeprusi npuTsDkeHms. OOmee  ypaBHEHWE UIsI  DHEPTHH
B3aMMOACHCTBUS AWCIEPCHBIX vacTHl. [loTeHIMaabHBIE KPHBBIC
B3aMMOACHCTBUS YacTHIl B HOHOCTAOMIM3HPOBAHHBIX TUCIEPCHBIX
cucreMax. [loTeHanbpHbINH 6apbep U €ro 3aBUCUMOCTD OT TOJIIIMHBI
muddysaoro cnod. Koarymsanus B mepBoM M BTOPOM MHHHMyMaXx.
HeliTpanu3zauronHass M KOHLEHTpalMoHHas Koaryssus. Ilopor
ovicTpoit koarysiun. [pasmno [ynene-I'apau. 3akon Hdepsruna.
CraOunmu3amysi  JUCHEPCHBIX CHCTEM  BBICOKOMOJEKYJISIPHBIMHU
coequaeHusMu (BMC) u ITAB. MeToap! 0YHCTKH TP OMBITITICHHBIX
7 OBITOBBIX CTOKOB, OCHOBAHHBIE Ha M3MEHEHHWH arperaTuBHON U
CEJMMEHTAIIOHHON YCTOMYMBOCTH MCIICPCHBIX CHCTEM.

CrtpykTypooOpa3oBaHue
CTPYKTYpHO-MEXaHHYCCKHE
CBOICTBa TUCIIEPCHBIX CUCTEM

Tumsl cTpyKTyp, OOpa3yIOIMXCS B arperaTMBHO-YCTOWYHBBIX H
arperaTMBHO-HEYCTOWYMBBIX JIMICTIEPCHBIX CHCTEMax.
KunKkoKpHCTAIUIMYECKOE  COCTOSIHUE — arperaTHBHO-YCTOHYMBBIX
JIICTIEPCHBIX CHCTEM.

Bo3HukHOBeHHE ~ OOBEMHBIX ~ CTPYKTYp B arperaTHBHO-
HEYCTOWYMBBIX (JTMO(OOHBIX) IUCIIEPCHBIX CHCTEMaX. B3anMoCBsI3b
MEXIy BUIOM ITOTEHIINATILHON KPHUBOKM B3aUMOIEHCTBHS YacTHII (TI0
teopun  JJJI®O) wW  THUMOM  BO3HMKAIOMIMX  CTPYKTYD.
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KoarynsanuoHHO-TUKCOTpONHBIE U KOHJICHCALlUOHHO-
KpUCTaJUIM3allMOHHbIE CTPYKTYphl. Ilepexon OmHUX CTPyKTyp B
npyrue. Teopust cTpykTypooOpa3zoBaHus ((PpH3HKO-XMMHUECKas
MeXaHHKa) KaK OCHOBA ITOJyYeHHs] HOBBIX MaTepHalIoB.
Peonornueckuii MeTox HCCIENOBaHHMA JUCHEPCHBIX  CHCTEM.
OCHOBHBIE TOHATHA M UJAEaJbHbIE  3aKOHBl  PEOJIOTHU.
MonenupoBaHue peonorn4eckux cBoucTB Tes. Moaens Makcsena,
Mogenb Kenppuna-dotlirra, monens bunrama.

Knaccudukanmss ~ AWMCIEpCHBIX ~ CHCTEM IO CTPYKTYpHO-
MEXaHUYECKHUM CBOMCTBaM. HBIOTOHOBCKME U HEHBIOTOHOBCKUE
xkunkoctu. IlceBnomnactuyeckue M OUIATAHTHBIE KUIKOCTU U
TBEpA00Opa3HbIE Tena. BA3KOCTD KUIKUX arperaTuBHO YCTOHYMBBIX
JUCIIEPCHBIX CUCTeM. YpaBHeHus OiHmreiiHa, IlTaynunrepa,
Mapka-Kyna-XayBuHka. Peonoruueckue CBOICTBa
CTPYKTYPHPOBAHHBIX )KHUAKOOOPA3HBIX U TBEPAOOOPA3HBIX CUCTEM.

CojaepikaHue 3aHATHII CEMMHAPCKOI0 THIIA

I‘E‘i HaumeHoBanue TeM (pa3aenoB) Tun Coaep:xaHue 3aHSITHI CEMUHAPCKOI0 THUIA

1. | Tepmonunamuka  moBepxHocTHbIX | JIP | 1. HccriemoBanne BIMSHUS —ITOBEPXHOCTHO-aKTHBHBIX
SIBJICHUI BEILIECTB Ha CMaYMBaHHE U a/IT€3HIO.

2. UccnenoBanue BIUsiHUA cTpoeHust Moiekyn [IAB Ha ux
MOBEPXHOCTHYIO aKTHBHOCTh. OmpeleneHue napaMeTpoB
aJICOPOIIMOHHOTO CJIOSI.

2. | AncopOIoHHBIE pAaBHOBECHS JIP | 3. Uzyuenue ancopOuuu [TAB u3 pacTBopoB Ha TBEpAOM

agcop6enTe. OmnpeneneHue yaeabHON TOBEPXHOCTH.

4. Xpomatorpaduueckoe pasjieneHHe CMeCH HOHOB C
TIOMOILBI0 HOHOOOMEHHBIX CMOJI.

5. Pazzmenenue cmecu noiaumepa U MUHEPaJIbHOM CONM U
OIpe/IeIeHNE MOJIEKYIISIPHOM Macchl MOJIMMEPOB METOJOM
rejb-Xxpomarorpaduu.

3. | Dnekrpuueckue SABJICHUS Ha | JIP | 6. Onekrpodoperndeckoe omperneneHne
HOBEPXHOCTSIX 3JIEKTPOKMHETHYECKOr 0 MOTEeHIMANA.

7. OmnpeneneHne H303JIEKTPHUECKOW TOYKH THAPOKCHIA
JKene3a METOIOM dJIeKTpodopesa.

4. | Kunernueckue cpoiictea | JIP | 8. JlucmepcHOHHBII  aHAIW3  TOPOIIKOB  METOIOM
JHCIEPCHBIX CUCTEM CeJMMEHTAIX B TPAaBUTALIUOHHOM IOJIE.

9. OmpeneneHnie pa3MepoB YaCTHI[ JUCIIEPCHBIX CHCTEM
TypOMIUMETPUUECKIM METOIOM.

5. | ArperatuBHas  ycroiuuBocts u | JIP 10. HccrnemoBaHue MHUIIEIOOOpa30BaHUS B PacTBOpPax
KOAryJsiusl IUCIEPCHBIX CUCTEM ITIAB.

11. CunTe3 rumpo30is THAPOKCHIA Kelle3a, U3YUeHHE ero
KOAryJIsIUY ¥ CTaOMIM3ALIIH.

6. | CtpykrypooOpa3oBanue u| JIP 12. HccnenoBaHme  BA3KOCTH — CTPYKTYypPHpPOBaHHOU
CTPYKTYPHO-MEXaHUYECKHE JKUJKOCTH C MTOMOIIBIO KalIWIIJISIPHOTO BUCKO3UMETPA.
CBOICTBA IUCHEPCHBIX CUCTEM 13. HccnenoBanue PEOIOrnYECKUX CBOWCTB

HEHBIOTOHOBCKHX >KHIKOCTEH C MOMOINBIO POTAI[MOHHOTO
BHCKO3UMETpA.
CoaepskaHue caMOCTOATEIBLHOM padoThI
rij‘il HaumeHnoBanue TeM (pa3aesioB) Coaep:xkaHue caMOCTOSITETbHON PadoThI
1. | Ilpenmer u mnpuszHaku 00BekTOB | IlOBTOpEeHME NTEKIMOHHOTO MaTepHaIa
KOJUIOUIHOH XUMUH

2. | TepmonuHaMuka TOBEpXHOCTHBIX | [IoBTOpeHHE  JIEKIIMOHHOrO  Martepuaia.  [loAroroBka K
SIBIICHHIA nmabopaTopHEIM paboTam

3. | AncopOunOHHBIE paBHOBECHS [loBTOpeHMe  JIeKIMOHHOrO  Martepuana.  llogroroBka K

nmabopaTopHEIM paboTam

4. | DnexTpuyeckne SIBTICHUS Ha | [loBropenne  mekmmoHHOro  Marepuana.  llomroroska K
TIOBEPXHOCTSIX 1a0opaTopHBIM paboTam

5. | Kunernueckue coiictBa | [loBTOpeHne  nekiuoHHOro  Marepuana.  Iloaroropka K
JIICTIEPCHBIX CHCTEM na00paTopHBIM paboTam

6. | ArperatuBHass ycroiumBocth W | [loBTOpeHMe  nmeknmoHHOro — Martepuaia.  [logroroBka - K

Koaryyisanuvs JUCTICPCHBIX CUCTEM

na00paTopHBIM paboTam




CrpykTypooOpa3oBaHue u | [loBropenue  JekuuMOHHOro  Marepuana.  IloaroroBka

CTPYKTYPHO-MCXaHUYCCKUEC na60paT0pH},1M pa60TaM

CBOMCTBa AUCICPCHBIX CUCTCM

K

3. OHeHO‘lHLIe MaTepuaJbl JJd [MPOBEACHUA TEKYLIEr0 KOHTPOJHA YCIEBAEMOCTH M

NPOMEKYTOYHOH aTTecTANMU 00y4aroIUXCcs 0 JUCHUILTIHHE (MOLYJII0)

[lo mucuuniuae (MOIYJI0) HPETYCMOTPEHBI CIEAYIOUIME BUAbBI KOHTPOJS KadecTBa

OCBOCHHU:

3.1. OneHo4Hble MaTepuajbl AJs NMPOBEACHUSA TeKyIIIeﬁ aTreCcrangMu nmo JAUCHUIIJIMHE

TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH;

MIPOMEXKYTOYHAsl aTTECTALMSI 00yJarOIUXCs 110 JUCUUIIIIMHE (MOAYIIIO).

(MoayJ110)

Ne | KonTposampyemsbie TeMbl (pa3/iesibl) HaumeHoBaHHe OLIECHOYHOI0 CPEACTBA

n/n
1. | Ilpenmer u nmpu3HaKK 0ObEKTOB KOJJIOWIHONW XUMHUHU Keiicel. KonTponbHas pabora
2. | TepmonuHaMuKa MOBEPXHOCTHBIX SIBJICHUH Keiicel. KonTponbHas pabora
3. | AncopOuoHHbIE paBHOBECHUS Keiicel. KonTponbHas pabora
4. | DnekTpuyeckue siBJICHHsI Ha TOBEPXHOCTSIX Keiicel. KonTponpHas pabora
5. | Kunernueckue CBOMCTBA TUCTIEPCHBIX CUCTEM Keticel. KonTponbsHas pabora
6. | ArperatuBHasi YCTOMYMBOCTh M Koarymsiius aucrnepcHbix | Keiicel. KonTponbhas pabora

CHCTEM

7. | CrpykrypooOpazoBanue W  cTpykTypHO-MexaHudeckue | Keiicbl. KonTponbHas pabora

CBOMCTBA IUCIEPCHBIX CUCTEM

3.1.1 TunoBbie KOHTPOJIbHbIE 3aJaHUSI WJIM WHbIe MATEPHAJIbI, HEOOXOAMMBIE IS OLEHKH
3HAHU, YMEeHHUI, HABBIKOB U (WJIH) ONbITA IeATEJILHOCTH B MpoIecce TEKyero KOHTPOJIA
yCIIeBaeMOCTH

Keiicbl (cuTyanuu u 3a1a4u € 3aJaHHBIMHU YCJIOBUSIMH)

1.

A3p0301b PTYTH CKOHJICHCHPOBAJICA B BHIE OOJNBIION Karm o0beMoM 3,5 cMP.

Omnpenenure, HACKOJIBKO YMEHBIINIACH IOBEPXHOCTHAS SHEPTUSL PTYTH, TUCIEPCHOCTD
aspo3ons coctasnsna 10 MM, TIoBepXHOCTHOE HATSKEHHME PTYTH MPHMUTE PABHBIM
0,475 Jlx/m2. (99,75 JTx)

Paccuuraiite paamyc dYacTull THAPO30JiA 30J0Ta, €CIAH TOCJe YCTaHOBJICHUS
CeIUMEHTAIMOHHO- T Gy3noHHOro paBHoBecust npu 293 K na Beicore h =8,56 cm
KOHIEHTpAIMs 4acTull u3MeHwiach B 2,5 pa3. IlmotHocte 30so0ta [ = 19,3 r/em?,
wioTHOCTb Boasl 10 =1,0 r/em®. (3,9D10’9 M)

Jlst wacTuiel paguycom 27[] 107 cMm BenmumHa cpenHero cMmenieHus cocrasiser 10110
“cM. Kakoe cmenenne 6yaeT uMeTh yacTuna paguycom B 521107 cm, Haxoasmascs B
TO e cpezie U TIpH Toii xke Temmepatype? (0,711078 m)

Paccunraiite >MEeKTPOKMHETHYECKUNW TOTEHIUANT YacTUll OCHTOHHUTOBOW TJIMHBI IO
pe3ynpraTtaM ayeKkTpodopesa MpH  CIASAYIONIMX YCIOBHUSX: PACCTOSIHHE MEXKIY
anekTposaMu 25 cM, Hanpsbkenue 100 B, 3a 15 MuH yacTuibl nepeMeniarorcs Ha 6 MM K
aHOJly, OTHOCHUTEINIbHAs AUAJIEKTpUYecKas MpoHHUIIaeMOocTh cpensl 78,2 (mpu 298 K),
BSI3KOCTB cpesibl 8,94(110% TTallc. (21 mB)

[Ipenmomnaraetcs, 4To U30TepMa aacopOLnu onuckiBaeTcs ypapHenuem Jlenrmiopa. (0,51
HM?)

Jlns xoarynsuuu 100107 M3 3oma Agl tpebyercs 0,450110°° M3 pactsopa Ba(NO3)2.
KonuenTpamus »ektposauta pasHa 0,05 xmons/m3. Halizure mopor Koarymsiuu 301
(2,150110°% xmonn/m3)

BrrurcnuTe Benu4nHy CpeTHETO CMEIISHHS YacTUIIbI THIpo30ist Ag 3a 10 ¢, ecnu paguyc
gactuiel 50010° cm, Bsaskocts cpeast 0,01 myas u Temmeparypa 20°C. Kaxos
ko3 duiment guddysun yacTur B 3ToM ruaposone? (9,26010°° m; 4,29001072 m?/c)
Hus runposonst Al203 paccumrtaiite BBICOTY, HAa KOTOpPOH KOHIICHTpAIUS YaCTHUIL
yMeHbIIUTCS B 2,7 pasa. JjucnepcHocTh (a3l ruapo3ois coctasiseT 10° M, mnotHocTs
Al203 4 r/cM3, mnotHoCTH AUcnepcroHHOM cpenbl 1 T/eM, Temneparypa 293K. YacTuisl
chepuueckue. (1,2 m)
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Omnpenenurte MOBEpXHOCTHOE HaTsDKeHUE Oensona mpu 293, 313 u 343 K. [Ipumure, 4ro
TMIOJTHASI TIOBEPXHOCTHASI DHEPTHS HE 3aBUCHT OT TEMIIEpaTyphl u [t OeH301a paBHa 61,9
MJIx/M2. TemmepaTypHbli K03((UIHEHT I HOBEPXHOCTHOTO HaTsKeHus pased — 0,13
mJx/(M%K). (23,8:1073; 21,2-10°2 1 17,3102 Tx/m?)

Yacruisl aspocuna SiO2 B BogHOH cpene npu pH = 6,2 UMEI0T 3JeKTPOKUHETUYECKUNA
notennuan, paeHelii —34,7-10° B. Ha kakoe paccTOsSHHME M K KaKOMY dJIEKTPOIY
CMecCTSTCs yacThIlb 3a 30 MUH, €clTi HanpshDKeHHe B ipubope s anekTpodopesa 110 B,
paccTosiHUEe MEXJIy JJeKTpodamMu 25 CM, OTHOCHUTENbHAas JAUAJIEKTpUYECKas
nponuaemMocts cpespl 80,1, BsskocTs 11073 Iac. (1,95:1072 m)

Kaxoe xomudecTso pactBopa Al2(SO4)3 xonnentparuu 0,01 xMois/mM® Tpebyercst s
xoarymsmu 1-1073 v 3011 As203? [Mopor xoarymsuun 96-107° kvoms/m® (9,6 mn)
Paccuuraiite MONHYIO MOBEPXHOCTHYIO 3HEPrui0 6 T 3Mylbcuu O€H30jJa B BOJE C
xoHneHTpammeir 40 % (Macc.) M JUCIEPCHOCTBIO 5 MKkM™ mpu Temmeparype 303 K.
[TnotHOCTH GeH3oma 0,858 r/cms; Mex(da3zHOe TOBEPXHOCTHOE HaTsKeHue 26,13 MJIx/M2,
a TeMIIepaTypHbIi KOAX(PPHUIIMEHT TOBEPXHOCTHOTO HATsHKeHUs Oenzona paseH — 0,13
mx/ (M2 K). (5,5 Tx)

Paccuuraiite 31ekTpoopeTHIecKyr0 CKOPOCTh MEPEABMKEHUS YacTHI] 30J cyabduaa
MBIIIBSKA TI0 CICTYIOMNM JaHHBIM: (-TIOTEHIIMA YacTHI] paBeH — 42,3 mB, paccrosiHue
Mexay snekTpoaamu 0,4 M, BHEIIHSIST pa3HOCTh MOTEHIHUAIOB 149 B, BsA3KOCTH Cpembl
1-10-% TTallc, oTHOCHTeNbHAS qUAIeKTpUUeckas mporumaemMocts 80,1. (10,5 Mxm/c)
[Topor koarynsiuu OTpUIIATENBHO 3apsbkeHHOTo TUIpo30st As2S3 mon nefictBuem KCl
paBeH 4,9-1072 mons/n. C momomsio npasm Llymsne-Tapan u deparuaa—Jlannay mis
ATOTO 30JIs1 pacCYMTAWTE TOPOTHM  KOAryJIsIMH, BBI3BIBAEMOW  CIIEAYIOIIUMU
anekrposutamu: K2S04, MgCI2, MgS0O4, AICI3 u A12(SO4).

BoruncnuTe cpeanuii tuamMeTp 4acTUIl THIPO30JIsl 30J10Ta, €CIIU MOJICUET YHCiia YacTHI] B
JIBYX CJIOSIX, YAQJICHHBIX Ipyr oT apyra Ha 0,1 mm, man B BepxHem cioe 408 mrTyk, a B
HwxHEM 779. TInotHOCTH 30710Ta 19,3 1/cMS, Temmepatypa 19°C. (6,5-107 m)
OcMoTHYECKOE TaBJIICHUE TUAPO30JI 30JI0Ta C KOHIIEHTpaKei 2 Kr/M3 nipu 253 K paBHO
374 Tla. Paccuuraiite kodddumuent muddy3nu dYacTuir B ITHX YCIOBUAX, €CIH
IIOTHOCTS 30110Ta 19,3 r/cM3, BsaskocTs cpeasl 1-:1073 IMa-c. @opma uacTur chepuyeckas.
(3,1-10 1 m%/c)

Jisa  ompeneneHus: TOBEPXHOCTHOTO  HATSHKEHHS BOJBI  B3BELIMBAIOT  KaIllH,
OTpBIBAIOIIMECS OT KalWUISAPa, U U3MEPSIOT AUAMETP LIEHKU KarlJId B MOMEHT €€ OTPhIBA.
Oka3zanioch, 4To Macca 318 kamenb BOJbI paBHA S I, a nuameTp mmeiku karm 0,7 M.
PaccumnTaiite moBepxHOCTHOE HaTskeHHe Bojbl. (70,17-107 Jlx/m?)

Paccuuraiite BennunHy (-nioTeHIMaNa Ha rpaHule BoaHbIi pactBop KCl — memOpana u3
noucTUpoa. B mporecce a1ekTpoocMoca 00beMHas ckopocTs paBHsiach 15-10720 m3/c,
cuta Toka 1 = 7-103A, ynenbHas dJeKTpuueckas IIPOBOJIUMOCTH  CPEbI )
= 9102 oMM, Baskocte M = 10° H-c/M?, oTHOCHTeNbHAs AMIIEKTPUUECKAS
IPOHHITAEMOCTb € = 81, amekTpuueckas KOHCTaHTa 0= 8,85-10712 d/m. (26,9 mB)
Paccuwnraiite Bpems, 3a KoTopoe CheprUyecKUe YacTUIlbl CTEKJIa OCelaloT B BOJE Ha
paccrosuue 1 cM, ecau aucrepcHocTh yacTul 0,1 MKM L, MIOTHOCTS AucTepcHOM (ashl
¥ JUCTIEPCHOHHON cpelbl coOoTBeTcTBeHHO paBHbl 2,4 u 1,0 r/em®. Bsskocts
JUCTIEPCUOHHOM cpebl 1-10°3 ITa-c.(131 ¢)

[Tonw3ysice ypaBHeHMEM Penesi, cpaBHUTE MHTEHCUBHOCTH PACCESHHOIO AUCHEPCHOM
CUCTEMOU CBeTa MpH OCBeleHUU CUHUM cBeToM (Al =410 HM) U KpacHBIM cBeTOM (A2 =
630 ™). ITHTEHCMBHOCTH MAJAIONIUX MOHOXPOMATUYECKUX MYYKOB CBETA OJMHAKOBBI.
(5,57)

Brruncnute ynenpHy0 MOBEPXHOCTH | KT yTOJIbHOM MBUTH C IUAMETPOM YaCTHI], PABHBIM
0,08-:107 m. IInotuocts yras 1,8 kr/md. (4,17-10% M%/xr)

Paccunraiite >MeKTPOKMHETHUYECKUN MOTEHIIMANT MOBEPXHOCTU YACTHUI] OCHTOHUTOBOM
TJIMHBI TI0 pe3yabTaTaM 3MeKTpodopesa MpH CIEAYIONUX YCIOBHIX: PACCTOSHUE MEXKIY



anexkTpoaamu 25 cm, Hanpspkenue 110 B, 3a 15 MuH yacTulbl nepemMeniaroTcess Ha 6 MM K
aHOJly, OTHOCHUTEJIbHAsl JMUAJIEKTpUYECKass MpOHHULAeMOCTh cpenpl 78,2 (mpu 298 K),
BA3KoCTh 8,94-107* Ia-c. (21,5mB)

23. Beruncnure paguyc 4acTUIBI 30718 30J10Ta, €CIM 32 | MHUH YacTHIa MepeMecTuiach Ha
10,65-10°° m. Temmneparypa onsita 393 K, Baskocts cpenst 0,0105 IMallc. (2,9-1078 m)

24. PaccuunTaiiTe, Ha KakoWl BBICOTE OT JHA COCyAa INPH YCTAaHOBHUBILEMCS pPaBHOBECHUHU
KOHIICHTpANusl THUAPO30Js Cylb(UIa MBIIIbSIKAa YMEHBIIUTCS BIBOE, €CIH CPEIHUHN
JIMaMeTp YacTHIl 1-10°® M, miotHOCTH wactui 1,9 r/cm®, mioTHOCTB cpenbr 1 r/emS.
Temnepatypa 290 K. (5,89 m)

25. 'Mapo30adb 30110Ta COCTOMT M3 dYacTur guamerpoM 21107 cM u HaxoauTcs mHpu
temneparype 27°C. Ha kakoii BBICOTE OT JJHA YHUCJIO YAaCTHUIL B 30JI€ YMEHBIIUTCA B 2 pa3a.
T110THOCTH 301151 M YACTHIL 30J10TA COOTBETCTBEHHO paBHbI 1 1 19,3 r/cM®. (3,82 M)

KonTpouabHblii pabora

3agaHus Mo KOHTPOJIbHOI padoTe Nel

1. Kakue BemiecTBa Ha3bIBAIOTCS MOBEPXHOCTHO-AKTUBHBIMU? YKa)XUTE OCOOCHHOCTH CTPOCHMUS
monekyn ITAB. IlpuBeaure npumepsl [IAB u moBepXHOCTHO-MHAKTUBHBIX BellecTB. [laiite
oTpe/iesieHue TIOBEPXHOCTHONM aKTUBHOCTH Kak IapamMeTpa.

2. KakoBel mnpuuMHBI TNOAHATHS (OMyCKaHUs) >KMIKOCTeM B kamwuisipax? IlpuBenute
HE0OX0IMMbIe YpaBHEHUS U IaliTe KpaTKue 0ObSICHEHMUS.

3. PaccuuraiiTe moyiHyl0 mNoBepXHOCTHYI0 sHepruto 200 T sMmynbcun OeH30jla B BOJE C
cozepxanneM Gersona 12% Macc. 1 quciepcHocThio 2 MkM ™ pu Temmepatype 20°C. ITnoTHOCTH

Gersona ¥ T 0,858 r/em®, MexazHoe Hatsmkerne @ =28 mIbx/M2, do/dT = -0,13 mlx/(M>K).
4. HaiimuTe MOBEpXHOCTHOE HATSHKEHUE JKUKOCTH, €CITM B KaWJUIAPE U3 CTEKJIa C BHYTPECHHUM
JuaMeTpoM 1 MM OHa mojHsu1ach Ha BbIcOTy 12,8 MM. [InotHOCTH )uakocTu paBHa 0,81 r/em®,
Hccnenyemas *UAKOCTH 10 MOBEPXHOCTH CTEKJIA CIOCOOHA PacTEeKaThCs.

3aiaHus M0 KOHTPOJIbHOM padoTe Ne2

1. IlpuBenute KnaccUpUKANMIO TOPUCTHIX ancoOpOEeHTOB MO pazMepam mop. Kakue teopuu
OTHCHIBAIOT aJCOPOLIMIO HAa IOPUCTBHIX TeJIaX MO ITOU Kiaccupukaum?

2. KakoBel mpuuMHBI OpOYHOBCKOTO JBIKEeHHMs? ~ KakuM mapaMeTpoM XapakTepHu3ylOT
MHTEHCUBHOCTh OpPOYHOBCKOTO ABMKEHHUSI? OT KaKuX CBOMCTB CUCTEMbI 3aBUCUT ATOT mapameTp?
3. AxncopOuus pactBopeHHoro B Boje [IAB Ha moBepXHOCTH pacTBOP-BO3AYX IOJUUHSAETCS
ypaBHeHnto Jlenrmiopa. Ilpu konmentparmu ITAB ©=0,1 Momb/nm CTeneHb 3amoNHEHHS
noBepxHoctu 0 = 0,4. Paccumraiite noBepxnoctHoe HaTspkeHue mpu 300K u kornenrpanun [TAB

B pactBope, paBHOU 0,2 Moiw/1. Monekyna [TAB 3anumaeT Ha OBEPXHOCTH TUIOIIA/Ib % 0,2
HM?, IOBEPXHOCTHOE HaTskeHne Boasl O = 71,66 mJIx/M2.

4. Vcnonb3ys ypaBHeHue ['yu - HenMeHa, paccunTtaiite 3HaueHUE NOTEHLIMAa Ha pacctosaHuu 10
1 30 HM OT Mex(a3HOi MOBEPXHOCTH. JlucnepCcHOHHOM cpenoit sBiseTcs Boaubiii pacteop NaCl

€ =510 momb/n (uanuddepentnsiii anekrponut), T =293K, ¢ = 80,1, Ps =

C KOHIICHTpaIuen
0,03 B.

3.1.2. MeTtoguueckue MaTepuajbl, ONpedesiiONIMe TPOUeIyPbl OLEHUBAHHUS 3HAHMIA,
YMEeHUIi, HABBIKOB U (IJIM) ONbITA 1eATEJIbHOCTH B X0/Ie TEKYIIero KOHTPOJIsI yCleBaeMOCTH
Keijichl (cuTyanum v 3a1a4u ¢ 3aJaHHBIMH YCJTOBHSIMH)

OOyyaromuiics JOMHKEH yMETh BBIIEIHTh OCHOBHBIE TOJIOKEHUS M3 TEKCTa 3aadu,
KOTOpbIe TPeOYIOT aHAIH3a U CIIY)KaT YCIOBHIMH perieHus. Mcxois U3 mocTaBIeHHOTO BOMIpoca
B 3aJ1aue, MOMBITATHCS MAKCUMAIILHO TOYHO ONPEAETUTH MPOOIeMY U COOTBETCTBEHHO PEIIUTH €.

3amaun MOTYT pemaThCsi YCTHO W/WIM MUChbMEHHO. [Ipu pemieHuu 3afad Takke BaKHO
MPaBWIBHO CHOPMYIHPOBATH W 3alHCaTh BOIMPOCH, HauWHas ¢ Oojiee OOMUX H, KOHYAsS
YaCTHBIMH.

Kpumepuu oyenusanus — oligHKa yIUTHIBAE€T METOJBI U CPEJICTBA, UCTOIH30BAHHBIC TPU
pEIIeHUH CUTYAIIMOHHOH, MpoOIeMHOMN 3a1a4u.



OneHka «omauuHO» CTaBUTCA B CIydae, KOria 00yJaroIuiics BBITOJIHUI 3aJjaHne (Per
3ajady), HUCHOJb3Yysl B IOJHOM OOBEME TEOPETHYECKHE 3HAHHWA W NPAKTUYECKUE HABBIKH,
MOJIYy4YeHHBIE B IIPOIECCe OOyUEHUS.

O1eHka «xopouto» CTaBUTCS, €CITU 00YJAIOIIUIACS B 11€JI0M BBITIOJIHII BCEe TPEOOBaHUS, HO
HE COBCEM YETKO OTPEEISIETCS ONopa Ha TEOPETUUECKUE TOJI0KEHHUS, U3JIOKEHHbIE B HAYYHOU
JUTEpaType 1Mo JAaHHOMY BOIIPOCY.

OmeHka «y0o61emeopumenbHo» CTaBUTCS, €CIIA 00YJarOIIUICS MOKa3al MOJIOKUTEIbHBIC
pe3yIbTATHI B MPOIIECCE PEIICHUS 3a/1a4H.

OneHka «Hey0oe1emeopumenbHo» CTABUTCS, €CIM OOyJarOIIMICS HE BBITIOJHWI BCE
TpeOOBaHMSL.

KonTpouabHas padora

OHCHI/IB&GTC?I HE TOJBKO FJ'IY6I/IHa 3HaHUNA NOCTaBJIICHHEIX BOIIPOCOB, HO U YMCHHUC
HN3JI0OKHUTH ITMCBMCHHO.

Kpumepuu oyenusanus: nocinenoBaTebHOCTD, MOTHOTA, JIOTHYHOCTD M3JI0KEHUS, aHAIIN3
Pa3IUYHBIX TOUYEK 3PEHHS, CAMOCTOSITEIbHOE 00001IeHNe MaTepraia. M3noxxenne marepuana 6e3
(akTUYeCKUX OIINOOK.

OrneHka «omau4uHO» CTAaBUTCS B CITydae, KOT/1a COOITIOZICHBI BCE KPUTEPHHL.

OmneHka «xopouioy CTaBHUTCS, eci 0OyJarOIIUICs TBEpAO 3HAET MaTepHaj, TPaMOTHO U
M0 CYIIECTBY H3JIaraeT ero, 3HaeT MPaKTHYECKylo 0a3y, HO JIOIYCKaeT HEeCYyIIeCTBEHHBIC
MOTPEITHOCTH.

OmeHKa «y0061emeopumenbHo» CTABUTCS, €CITH 00YJaIOIIHIACS OCBOMII TOJIHKO OCHOBHOM
MaTcpurail, HO HC 3HACT OTACIbHBIX HeTaﬂeﬁ, JOIIYCKA€T HETOYHOCTH, HEAJOCTATOYHO IIPaBHUJIBHBIC
(GOpMYITHPOBKH, HApyIIAeT MOCIEIOBATEIFHOCTh B HM3JIOKEHUHM MaTepHaia, 3aTpPYyAHSETCS C
OTBETaMH, TIOKa3bIBaCT OTCYTCTBHE [OJDKHOHM CBSI3M MEXIy aHAJIW30M, apryMeHTalued u
BBIBOJIAMH.

OmneHka «HeyoogiemeopumenbHo» CTaBUTCS, €CIM OOyJaroIlMics HE OTBEYaeT Ha
MIOCTaBJICHHBIC BOTIPOCHI.

3.2. OueHOYHbIE MATEPHAJBI IJIsI MPOBEIEHHUS MPOMEKYTOUHOM aTTecTallun
3.2.1. Kputrepuu onieHKH pe3yJbTATOB 00yUYeHHsl M0 TUCHUILINHE (MOTYJII0)

Ikana PesyabraThl
ITokazaTenn oeHNBaHUS Pe3yIbTATOB 00y4eHHS
OLICHUBAHNSA o0yueHUst
OTJIMYHO 3HaeT: - oOyuaromuiicsi TIIyOOKO M BCECTOPOHHE YCBOWJI MaTepHal, YBEpEHHO,

JIOTUYHO, TTOCIIEJOBATENbHO U ITPAaMOTHO €r0 U3JIaracT, ONUpasich Ha 3HAHUA
OCHOBHOM U JIONIOJIHUTENBHOM JINTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAy4YHBIX 3HAHMH JeNaeT KBaJIU(pUIMPOBAHHBIC
BBIBOZIBI M 0000IIIEHUs], CBOOOTHO OTIEPUPYET KATETOPHUSIMH U TTOHATHSIMHU.
Ymeer: - o0ydJaromuiics yMeeT CaMOCTOATENBHO M IIPAaBWJIBHO pemiaTth ydeOHO-
npodeccoHanbHBIE  3aJadyd  WIM  33JaHUS, YBEPEHHO, JIOTHYHO,
TIOCJIEI0BATENIFHO M APTYMEHTHPOBAHO M3JIaraTh CBOE PELICHUE, UCIIONb3Ys
Hay4HBbIE TTOHATHSA, CChUIAACh HA HOPMATHUBHYIO 0a3y.

Brnaneer: - OOyJaroUHiiCs BIAACET PALMOHAIBHBIMUA METOAAMHU (C HCITIOIb30BaHUEM
palMoOHaNBHBIX METOAMK) PELICHHS CIIOXKHBIX NPO(PECCHOHATBHBIX 3a1ad,
MIPEACTABICHHBIX JIETOBBIMH UTPaMU, KeHcaMH U T.11.;

[Ipu pemeHny MpoOIEeMOHCTPUPOBAT HABBIKU

- BBIJICJICHUS TJIABHOTO,

- CBS3KOH TEOPETHYECKHX MOJIOKEHHH € TPeOOBAHMSIMU DPYKOBOAAIINX
JOKyMEHTOB,

- M3JIOKEHHS MBICIEH B JIOTUYECKOU MOCIIE0BATENBHOCTH,

- CaMOCTOSTENTFHOTO aHaJN3a (hakThl, COOBITHH, SIBICHUH, MPOIIECCOB B MX
B3aMMOCBSI3H M THAJICKTHUECKOM PA3BUTHHL.

XOPOLIO 3HaeT: - oOyJaromuiics TBEpAO YCBOWJI MaTephal, JOCTaTOYHO TPAMOTHO €ro
W3JIaraeT, ONMpasich Ha 3HAHNS OCHOBHOHN W JOTIONTHUTEILHOM JINTEPaTypHI,
- 3arpynHsiercs B (OPMYIMPOBAHWHM KBAaTH(UIMPOBAHHBIX BHIBOJIOB M
0000IICHNH, OmepupyeT KaTeropusMH M TIOHATHAMH, HO HE BCera
MIPAaBWIIBHO MX BepH(HUIHPYET.

Ywmeer: - o0yJaromuiicss yMeeT CaMOCTOSATENIbHO M B OCHOBHOM IIPABHUIIBHO PEIIaTh
y4eOHO-TIpo)ecCHOHATIbHBIE 3a/laud WM 33/IaHHs, YBEPEHHO, JIOTHYHO,
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MOCJIEZIOBATEIbHO M apryMEHTHUPOBAHO H3JIaraTh CBOE pEIIeHHE, HE B
TOJIHOM Mepe UCHONb3ysl Hay4HbIE MOHSATUS U CCHUIKM HAa HOPMATHUBHYIO
0azy.

Bnaneer: - O0ydJaroUiAics B IIEJIOM BIIAJCET PAIMOHAIHHBIMU METOIAMHU PEIICHUS
CIIOKHBIX TPO(ECCHOHANBFHBIX 3a/1a4, MPEICTABICHHBIX JICIIOBBIMU UTPAMU,
KelicaMu U T.1I.;

Ilpu pemienun cMoOr NPOAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
IYOMHHOCTH HaBBIKOB,

- BBIJICJICHUS TJIaBHOTO,

- U3JIOKCHUS MBICIICH B JIOTMUECKOM IOCIIEA0BATEIHbHOCTH,

- CBS3KH TCOPETHUCCKUX TONOKECHUH ¢ TPeOOBAHUAMHU PYKOBOISIINX
JIOKyMEHTOB,

- CaMOCTOSATENILHOTO aHaiu3a (akThl, COOBITUH, SBICHUMN, MPOIECCOB B MX
B3aUMOCBSI3H U JIMATIEKTHYECKOM Pa3BUTHH.

YAOBJIETBO- 3HaeT: - o0yJaroIMiicss OpUEHTUPYETCS B MaTepHaie, OAHAKO 3aTPYIHSIETCS B €ro
PUTEJIbHO W3JI0’KEHU U,
- TOKa3blBaeT HEJOCTATOYHOCTh 3HAHWN OCHOBHOW M IOTOJHHUTEIHHOM
JIUTEPaTYpPHI;

- c1a00 apryMEHTHPYET HayuHbIE MTOJI0KEHHS;
- MPaKTUUECKU HE CIIOCO0EH C(hOPM YITHPOBATh BHIBOJBI M 0000IICHHS;
- YACTUYHO BJIAJICET CUCTEMOU MTOHSITUM.
VYwMmeer: - oOyuaromuiicss B OCHOBHOM YMEET PeIuTh y4eOHO-TPo(ecCHOHABHYIO
3a/auy WM 3a/IaHie, HO JIONYCKAaeT OUIMOKH, clnabo apryMeHTHUPYeT CBOE
peuIeHne, HEAOCTATOYHO HCIIOJIB3YCT HAYUYHBIC MOHATHA U PYKOBOIAIINC
JIOKYMEHTHI.
Bnaneer: - oOydJaromuiics BiajgeeT HEKOTOPHIMHU PpAIMOHAJIBHBIMH METOJaMH
PCICHNA CIIOKHBIX HpOd)eCCI/IOHaJ'ILHLIX 3a1a4, Np€ACTaBJICHHbBIX JCJIOBEIMU
WUrpaMu, Keicamu U T.1.;
ITpu penieHNH IPOJEMOHCTPUPOBAI HEJOCTATOYHOCTh HABBIKOB
- BBIJICJICHUS TJIABHOTO,
- M3JIOKEHHS MBICIIEH B JIOTUYECKOU MOCIIEI0BATENBHOCTH,
- CBA3KHM TEOPETHYECKHX IIOJOKEHHH C TpeOOBaHMAMH PYKOBOASIINX
JOKYMEHTOB,
- CaMOCTOATENBHOT0 aHajIHu3a (DaKThl, COOBITHH, SBIEHUH, MPOLECCOB B HX
B3aMMOCBS3H U JHAJCKTHUECKOM Pa3BUTHUH.
HEYJIOBJIETBO- 3HaeT: - 0OyJaroImuiics He yCBOMII 3HAUUTENIFHON YaCTH MaTepHaa;

PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE MIOJIOKEHUS;
- He opMyITUpyeT KBATU(PUIMPOBAHHBIX BHIBOIOB U 0000IIEHNIT;
- He BJIaJ€eT CUCTEMOI MOHATHI.

VYmeer: oOyyaromyiics He IMoKa3aJl yMEHHe pellaTh y4eOHO-TPO(EeCCHOHAIBHYIO
3aJa4y WIH 33JaHHeE.
Bageer: HE BBIIOJIHEHBI TPEOOBAHUS, NPEAbIBIEMble K HABBIKAM, OLEHUBAEMbIM

«(YHOOBJICTBOPUTEIIHBHO» .

3.2.2. KoHTpO/IbHBbIE 321aHUA M/WJIHM MHbIe MaTepHAJIbI 1JIsl POBeJeHUs] MPOMEKYTOYHOI
aTTecTalMH

Crnmcok BONPOCOB /ISl YCTHBIX OTBETOB (BAPMAHTHI TECTA)

1. TIpenmer xomnonanoi xumuu. [TpuzHaku 00bekTOB KojutouHOM Xumuu. [loBepxHOCTHAS
sHeprus. KonmuecTBEeHHbIE — XapaKTePHCTHKH  aucnepcHoctd.  Kiaccudukarms
JMcTiepcHbIX cucteM. KommonaHas XuMus 1 XUMHYecKast TEXHOJIOTHUSI.

2. TloBepxHOCTHOE HATsDKEHHME: TepMOJIUMHAMUYECKOE OTNpesaeieHne, (U3NYecKuid CMBICI,
BIMSHME NPUPOJBI B3auMojeicTByonux (a3. BbBoa ypaBHEHUS s TOJIHOM
(BHYTpeHHEW) »HEpPruM NOBEpXHOCTHOro ciosi (ypaBHeHue [ubOO6ca-I'enpmronbua).
3aBUCUMOCTb TEPMOJMHAMUYECKUX [TaPAMETPOB MOBEPXHOCTHOTO CJI0S OT TEMIIEPATYpPHI.

3. Meroa wu3bbiTkOB ['mbOca. BriBon (yHIaMeHTaNIbHOTO aACOPOIMOHHOTO YypaBHEHUS
I'm66ca. T'mbGbGcoBckas axcopOmus. YacTHoe BbIpaxkeHue ypaBHeHHs [ ubOOca.
IToBepXHOCTHAsi AKTUBHOCTB; MOBEPXHOCTHO-AaKTHBHbIE M MOBEPXHOCTHO-WHAKTHBHBIE
BEIIIECTBA.

4. Anre3us M cMadyMBaHUe; orpeneneHus. YpaBHeHue [lronpe ans paboThl aare3uu. Yroi
cMauuBaHus U ypaBHeHue FOura. VYpasuenue [lrompe-FOHra ans paboTsl aare3um.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Bnusinue ITAB Ha anresuro u cMaumBanue. Pactekanne, ko3pQUIIMEHT pacTeKaHUs IO
I'apkuncy.

IMpaBuno ¢a3 T[ubbca wu AWCHEPCHOCTh. BiMsHWE KPUBU3HBI TOBEPXHOCTH
(nucniepcHOCTH) Ha BHYTPEHHEE JaBJIeHUE Tel (BbIBOJ M aHaiuu3 ypaBHeHMs Jlamuiaca).
Kanunnsipueie siBnenus (ypaBHenue JKropeHa).

BnusiHre aucnepcHOCTH Ha TEPMOAMHAMHYECKYIO PEaKIMOHHYIO CIOCOOHOCTH. BBIBOA
YPaBHEHUS KaWJUIIPHOUM KOHAeH Ay KenbBrUHA U €ro aHain3. BivsiHue qucnepcHocTr
Ha pacTBOPUMOCTb, TeMIepaTypy (a3oBoro mnepexoja U KOHCTAHTY pPaBHOBECHS
XUMHYECKON PEAKIUU.

MeTo1bl TOJTy4eHHS JUCIIEPCHBIX CUCTEM: IUCIIEPTUPOBAHKE U KOHACHCALUs. Y paBHEHUE
Pebunmepa mnst paboOThI AHMCIIEPTHPOBAHMS. AJCOPOIMOHHOE TOHMKEHHE IPOYHOCTH
(opdexr Pebunpepa). Kongencauus ¢usnueckas u xumuueckas. OHeprus [nbOca
oOpazoBaHusi 3apojplllla HOBOM (¢a3pl TMPH TOMOTEHHOW KOHJCHCALMH;, POJb
MIEPECHIIICHHUS.

Knaccudpukanus wmexanuzmoB azacopOuuu. [lpupoma aacopOUMOHHBIX CHII M HUX
ocoOeHHOCTH mTpu (uzudeckol amcopOumu. BbIBOA ypaBHEHUsT il JHEPrUU
JMCIIEPCUOHHOTO B3aMMOJIEHCTBUSL aToma ajcopbara ¢ azacopbentom. M3otepma,
M30CTepa, N30TMKHA a/ICOPOIIH.

Monowmouekymsipaast  aacopOrus, ¢dopma H30TepMbl ancopOuuu. YpaBHeHue [ eHpwu.
OcCHOBHBIE TIOJIOKEHUSI TEOPUH JIEeHrMIOpa, BBIBOJ YPABHEHHMS U €ro aHanus. JIunelHas
¢dbopma ypaBHeHus JIeHrmiopa.

Teopus momumonexysspHoi ancopounu BOT: ucxomHpie MOI0XKEHUS, BEIBOJ YPAaBHEHHS
n30TepMbl M ero aHanus. JluneitHnas gopma ypaBHenust bOT. Onpenenenue yneabHOU
MMOBEPXHOCTHU aJICOPOEHTOB, KAaTaIM3aTOPOB U JIp.

KonnuecTBeHHbIE XApAaKTEPUCTUKU MOPUCTBIX MATEpUATIOB: IMOPHUCTOCTh, yIEIbHAs
MOBEPXHOCTh, pazmep mnop. llopucteie Tena KOPHMYCKYJISIPHOM, KPUCTAUIMYECKOW U
ryouaToil CTpyKTyphl, MeTOJbl uX mnoxydeHus. Kiaccudukauusa nop mo yOuHuny u
TEOPHUH aICOPOIIHH.

AncopOuusi Ha TOPHUCTHIX afcopOeHTax. Teopus KanmwUIIpHOM  KOHICHCAITUH.
KanmmnsspHo-KoHAEHCALIMOHHBINA ructepe3uc. Pacuer M Ha3HaueHHE WHTErpajbHON U
g depeHnnanbHOM KPUBBIX pacrpeaeseHus 00beMa rmop o Ux pasmMepam.
[TorenuuansHas  Teopus  agcopouuu  IlonsHU.  ANCOPOIMOHHBIA — MOTCHITUAI.
XapakTepuctuueckas KkpuBas —ajncopOuuu. TemmeparypHas HWHBapHaHTHOCTh U
ah(GUHHOCTD XapaKTEPUCTUUECKUX KPUBbIX.

OcobGeHHOCTH aacopOIMKM HAa MUKPOTOPUCTHIX ajncopOeHTax. O00O0IeHHOE ypaBHEHHE
teopuun JlyOuHuHa (Teopusi 00bEMHOTO 3aMOJIHEHUS MUKPOTIOP), YaCTHBIE CIy4au STOTO
ypaBHeHus (ypaBHeHue J[younuna-PanymikeBuya). Pacyer obmiero o6bema MUKpOTIOp 110
M30TEpME aJCcOPOLIHU.

Ocobennoctu aacopbuuu [IAB Ha rpanuiie pa3aena pacTBop-Bo3ayX. BiusHue ctpoeHus
Mouiekyn [IAB Ha mOBepXHOCTHYIO aKTUBHOCTH (mipaBmiio Tpaybe-/lokio). 3aBUCUMOCTh
MMOBEPXHOCTHOTO HATHKEHUS OT KoHleHTpauuu [TAB mpu cobmonennn 3akona ['enpu u
ypaBHeHus Jlenrmiopa. BeiBoa ypaBHenus LlInmikoBckoro.

IToBepxHoCcTHOE paBieHHe ajcopOunoHHOW meHku ITAB. VYpaBHeHus cocTosHUS
JIBYyMEPHOTO I'a3a Ha MOBEPXHOCTH JKUAKOCTH (BBIBOJT); PA3JIMUHBIE arperaTHble COCTOTHUS
azicopOLIMOHHBIX TUIeHOK. Beckl JIeHrmiopa u onpenenenue pazmepon mosekyn [TAB.
HNonooOmenHas ancop6buus. Ilpuposansie u cunHTeTHdeckue MOHUTHL. Kitaccugukarus
HMOHUTOB IO KHCJIOTHO-OCHOBHBIM cBoicTBaM. IlonmHast M auHamuyeckass oOMEHHbIE
emkoctu. KoHcTanTa paBHOBecHs: HOHHOTO oOMeHa, ypaBHeHHe Hukomnbckoro.

BbiBOJ ypaBHEHMS Ul CKOPOCTH OCAXIE€HUS YaCTHI] B TPABUTALIMOHHOM I10JIE. Y CJIOBHS
cobmoaenns 3akoHa Crokca. CeJMMEHTAIlMOHHBIIN aHAIN3, pacyeT U Ha3HaueHHe KPUBbBIX
pacnpeeneHus YacTUll [0 pa3Mepam.
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19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

[Ipupona OpoyHoBCcKoro nBWKeHUs. lloHsATHE M ompeneneHue CpeaHEKBaIPATUYHOTO
CIABUTa IO BBHIOPAHHOMY HAINpPABJICHHUIO. B3aMMOCBS3b MEXAY CpPEAHEKBAIPATUIHBIM
caBuroM u koddpduuuentoM auddysun (BeiBojJ 3akoHa DifHIITEHHA-CMOIyXOBCKOTO).
DKcnepruMeHTalbHask MPOBEpPKa 3aKOHA.

CennmenTtannoHHO- UG y3nOHHOE paBHOBecHE. BpIBOI ypaBHEHUS (TUIICOMETPUICCKHIA
3aKkoH). Mepa ceaUMEHTAMOHHOW ycToMuMBOCTU. DakTOphl, BIHUAOLIUME Ha
CEAMMEHTAIMOHHYIO YCTOMYUBOCTD JTUCTIEPCHBIX CHCTEM.

Mexanusmbl 00pazoBanus JBOMHOTO 3JekTpudeckoro ciost (3C). CooTHOmIEHHS MEXKITY
AEKTPUYCCKUM TMOTEHIIHAIIOM M TOBEPXHOCTHBIM HATSHKCHHEM (BBIBOJ YpPaBHCHHMA
Jlunnmana). DaeKTpoKaluuIIpHble KpUBBIE U onpeaeneHue napametpos AIC.

O6mue npeacrasienus o reopusix ctpoenus [1IC. Ypasuenue [lyaccona-bonpiimana s
muddysHoit yactu JIDOC u ero pemieHue uid ciydast ci1a003apsKeHHBIX MOBEPXHOCTEH.
VYpasuenue ['yn-Henmena.

CoBpemennast Teopust crpoeHuss [I9C (teopus Ilrtepna); ponp creuupuyeckoi
aacopOmuu, mepesapsiaka mnoBepxHocTu. [lpumepnsr oOpazoBanus JII9C. Crpoenue
mutessl (hopmysnst 12C).

DNEeKTPOKUHETUYECKUE SIBJICHUSA. OJEKTPOKMHETUYECKHH TMOTEHIMall. YpaBHEHHE
CMOIyX0OBCKOrO JUIsl 3JeKTpoocMoca M 3jiekTpodope3a. DPPeKTsl, HE YUUTHIBAEMbIE
ypaBHeHHEM (CMOJIyXOBCKOTO (IOBEPXHOCTHAs MPOBOJAMMOCTH, 3JEKTPOPOpETHUUECKOE
TOPMO>KEHHE, PETaKCAITMOHHBIA d(PPeKT).

JIBa BHJa YCTOMYHMBOCTH JUCIIEPCHBIX cUCTeM. JImodwibpHble U THOGOOHBIE CHCTEMBI.
Kpurepuit  nuoduimsHoctT 1o Pebunpepy-lllykuny. Tepmoaunamuueckue U
KHHETHYECKHE (DaKTOpPHI arperaTUBHOM YCTOWYMBOCTH TUCHEPCHBIX cucTeM. [Ipumepsl
TMOGUITBHBIX U TMO(POOHBIX TUCTIEPCHBIX CUCTEM.

JImodunwsHbIe AucnepcHble cuctembl. Kimaccudukamus u obmas xapakrepuctrka [1AB.
TepmonuHamuka u MexaHu3M muleiooopazoBanus. Ctpoenue mumei [IAB B BogHbIX
U yTIIeBOJOpOAHBIX cpenax. Comrodunuzanus.

JInopunpHBIC qUCTIEPCHBIE CUCTEMBI. MIcTHHHO pacTBOpHMBIE M KoJjutouaHble [TAB, nx
kiaccudukaiysa. Muienaooopa3zoBaHre, CTPOCHHE MUIICIIT; MeTO bl onpenenenns KKM.
®aktopsl, Biustomue Ha KKM nonnbix n Henonusix [1AB.

JInodobusle nucnepcHbie cucTeMbl. PaKTOPhl arperaTUBHON yCTOMYUBOCTH JTHO()OOHBIX
cucteM. beictpas u meuiennas koarymsinus. Kuneruka koarymnsuuu 1o CMOJIyXOBCKOMY
(BeIBOJ ypaBHeHHus). OmnpenerneHre KOHCTAHTBI CKOPOCTH M BpPEMEHHU IOJOBHHHOM
KOaryisiiiy. 3aBUCUMOCTD YHCIIa YACTHUI] Pa3HOTO MOPSAKA OT BPEMEHH.

Teopus JIJIDO. PacknuHuBaroiiee JaBJICHUE U €ro COCTaBysitonue. BoiBoJ ypaBHEHUS
JUIS ~ DHEPruu  DJEKTPOCTATHYECKOrO  OTTAIKMBAaHUS  IPU  B3aMMOJCHCTBUU
cabo3apsuKeHHBIX MoBepXHOCTel. [loTeHInanbHbIe KPUBBIE B3aUMOACHCTBUS YaCTHUIL JUIS
arperaTuBHO YCTOMYMBOUN M HEYCTONYHMBOMN JUCTIEPCHBIX CHCTEM.

[Ipuponaa cui NpUTSHKEHHS U OTTAIKUBAHUS MEXKIY YaCTHIIAMH B IUCIIEPCHBIX CUCTEMAX.
BoiBon ypaBHeHUs A SHEPTUM TPUTSDKEHUs Mexay dactunamu (teopus JJIDO).
Koncranta T'amakepa u ee ¢usnyeckuil cmbicia. AHaIW3 3aBUCUMOCTH CYMMapHOM
SHEPrUU B3aUMOICUCTBUS YACTUIl OT PACCTOSHUS MEXKTy HUMHU.

@dakTopel  arperaTMBHOM  YCTOMYUBOCTH  JUO(MOOHBIX  JMCIEPCHBIX  CHUCTEM.
DNEeKTPOIUTHAS KOarymsiius (KOHIIEHTpAIMOHHAs M HEeUTpanu3allMoOHHAs KOaryssius).
[IpaBuno Mlynere-T'apau u 3akoH [epsiruna. CrocoObl cTabunmzanuu JTUOPOOHBIX
JMCTIEPCHBIX CHCTEM.

CrpykrypoobOpazoBanue B cooTBeTcTBUM ¢ Teopuedr JJIDO. KoarymsmuoHHo-
TUKCOTPOTMHBIE U  KOHJEHCAIIMOHHO-KPHUCTAJUIM3AIMOHHBIE  CTPYKTYpPBHI. Y CJIOBUSA
mepexojia OJHUX CTPYKTyp B Jnpyrue. Kiaccudukanus TUCTIEPCHBIX CHCTEM IIO
pPeOoIOrH4ecKuM (CTPYKTYPHO-MEXaHUUECKHM) CBOMCTBAM.
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33.

34.

35.

HeroroHoBckue xuakoctu, ypaBHeHus Hproorona u Ilyaseinsa. Meronsl H3MepeHHs
BSI3KOCTH. YpaBHEHHE OMHIUTEHHA A BA3KOCTU AMCIIEPCHBIX CHCTEM, YCIOBHUS €ro
IIPUMEHEHHS.

Peonornueckuii MeTo 1 UCCIIEI0OBaHUS CTPYKTYP B IUCIIEPCHBIX cCUCTEMaX. Peonornyeckue
Mozenu wuaeanbHbix Ten (Moaenu ['yka, Hbptorona, Cen-Benana-Kynona). Kpussie
TEUYEHHUs pealIbHbIX KUAKOOOPA3HBIX U TBEPAOOOPA3HBIX CTPYKTYPUPOBAHHBIX CUCTEM.
MopennpoBaHue peoJIOTMYECKUX CBOMCTB Tel, MOJENb U ypaBHeHHE buHrama. Kpussle
TE€YEHUs U BS3KOCTH >KMJKOOOpa3HOM M TBEPIOOOpPa3HONW CTPYKTYPUPOBAHHBIX CHUCTEM.
[TossyuecTh, npenen TEKy4eCTH.

TekcThbl l'IpOﬁJ'IeMHO-aHaJII/ITH'lQCKI/IX u (I/IJ'II/I) NMPAKTHYCCKUX y‘leﬁHO-HPO(beCCI/IOHaJIbHI)IX

3aja4
1.

10.

Bsskocte rimunepuna npu 67°C pasha 0,001 [lallc. KakoBa BenmuuMHa cpenHero
CMEIIEHHUs YaCTUIIbl TIUIepo3oist paguycoM 100 mxm B Teuenune 10 ¢, u yemy paBeH
koo durment guddysuu 301 npu 1ot Temmeparype? (0,7-107 m; 2,501072° m%/c)

Bo ckonpko pa3 TOBEpPXHOCTHAsE DJHEPrusi 30Ji1 cepedpa, HMEIOIIETO YaCTHUIIBI
KyOmueckoil (opMbl ¢ mumHON pebpa 21107 M, MeHbure, ueM y 301 cepebpa c
yacTHIAMHU ¢ JmuHOH pedpa 801108 M? B 1 71 BOABI AMCHEpPrUPOBAHO OJHO H TO K
KosmaecTBo cepebpa — 1 cm.(2,5 paza)

3anummTe CTPOCHHME MUIEUIBI THUAPO30Jisa OpomMuma cepedpa, MOJYydEeHHOTO TP
B3aMMOJICHICTBUN Pa30aBICHHOTO PAacTBOpa a30THOKHUCIOro cepebpa ¢ m30piTkom KBr.
Kak w3MeHHTCS CTpOCHHE MUIEUTBl, €CIW O3TOT THUAPO30Jh TMOJYyYUTh TMpHU
B3aMMOJICHCTBUN CHUJILHO pazbaBiieHHOTO pacTtBopa KBr ¢ m36siTkom AgNO3.
Paccuunraiite [J-moTeH1nan 1yisi CycreH3nu kBapua B Bojie. [Ipu anexrpodopese yacTHIlsI
MEePEMENIAIOTCS K aHOAY; CMEIIEHUE TPAHMIbl COCTABWIIO 5 (110 m 3a 180 c; rpagueHT
HanpspkeHnus BHerrHero oyt H = 100 B/m; aquanekrpruyeckas mpoOHUIIAeMOCTh cpebl [
= 81; snekTpnueckas koHctaHta [lo = 8,85[1107*2 d/m; BsaskocTh cpemsr [ =101107
MMallc. (38,75 mB)

OnpeennuTe MOBEPXHOCTHYIO SHEpruio (G°) Kamens BoAsSHOTO TymMaHa Maccoii 10 T mpu
298 K, ecid MOBEPXHOCTHOE HATSKEHHE BOJbI 72,35-10'3 I[)K/MZ, IUIOTHOCTL BOJBI
1,0-10° kr/m3, pamuyc kamens 21078 m. (109 JIx)

Paccuunraiite 35mekTpo)OpeTHUECKYI0 CKOPOCTh MepeABMKEHU JacThil 3018 AS2S3 1o
CIeNYIOUM NaHHBIM: ( = — 42,3 mB, paccTossHue Mexay anekrpoaamu 0,4 M, BHEITHSS
pasHOCTh ToTeHImHanoB 149 B, Baskocts cpemsl 1-107° Ilac, oTHOcHTenbHas
JMIEKTpUYeckas mponuriaeMocts cpeasl 80,1. (1,1:10° m/c)

30ip THUApOKCHAA kene3a (3) modydeH Tmpu  J00aBICHUMHM K 85 M KUIIAmen
TUCTUIUTUPOBAHHOM Bonbl 15 M 2% pactBopa FeCl3. Hanumure Gopmyiny MUIIETUIIBI
3ons Fe(OH)3, yuuTsiBas, 4yTo mpu 0Opa3oBaHWU YaCTHI] THApPOKcHia skeie3a (3) B
pactBope mpucyrctByloT uonel Fe*3, CI". Kak 3apsxensl yactunsl 301a? IIpoBepbTe
npaBwio lyneue—T'apau, ecnu mopor koarynsiuu, BbideiBaemblii KF, paBen
0,02 moms/1, K2SO4 — 3,12-10* mons/1, K3Fe(CN)6 — 2,74-10"° Mons/m.

Omnpenenute »Hepruto ['n66ca MOBEpXHOCTH 5 T' TymMaHa BOJBI, €CIIU MOBEPXHOCTHOE
HaTSDKEHHE Karlelb KHIKOCTH coctasiser 71,96-1072 I[)K/MZ, a aucnepcHocTh yacTtuil 60
MkM . TITOTHOCTB BO/IbI TpuMuTe paBHOi 0,997 r/em®. (130 k)

Jlis ruapo3osis 30710Ta pacCUMTaidTe BBICOTY, Ha KOTOPOW KOHIIGHTpAIUS YacTHUIL
yMeHbIIuTCs B 2,7 pa3za. @opma vactull chepudeckas, AUCIIEPCHOCTh TUAPO30JId paBHA
10° m?,mrotHOCTh 3070Ta 19,3 T/cM® IUIOTHOCTB JUCIIEPCUOHHONU cpeabl 1 r/em®,
temneparypa 293 K. (43,1 m)

Breruncnute BeNMMUYMHY JIEKTPOKMHETHYECKOTO TOTEHIlMana Ha TpaHUIEe KBapIieBoe
CTEKJIO — BOJHBIA pacTBOp xJopuia kanus. Eciu B mpoliecce 3IeKTpoocMoca ObLIn
NoJTydeHsl CIIeAylolue JaHHble: cuna Toka 1 = 4-10™ A, Bpemsa mepeHoca o6bema
pactBopa, pasHoro V = 1108 M3 cocrapmser 12,4 c. YjenbHas snekTpuueckas
npoBoauMocTh cpeabl & = 1,8:10%2 Cwm/cMm. OTHOCHTENbHAs IMANEKTpPUYECKas
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

IIPOHHUIAEMOCTH £ = 81, Ba3kocTh cpensl 1 = 1-107 m-c/m? (50,6 mB)

PaccuuTaiite Bpems, 3a KOTOpoe CEpHUECKHE YacTHIbI CTEKJIa B BOJAE OCENAIOT Ha
paccrosinue 1 cM, eciu aucnepcHocTh yacTuil 0,1 MkM™, IIOTHOCTB AUCTIEPCHOI (ashl 1
JMCHIEPCHOHHOM Cpe/ibl COOTBETCTBEHHO paBHbl 2,4 1 1,0 /em®. (131 ¢)

JlivHa BOJIHBI KpacHOTO cBeTa paBHa 760 HM, a cuHero ceera — 430 HM. B xakoMm cityuae
MHTCHCHUBHOCTDH PACCESIHHOTO CBeTa OyaeT 0oJbIle 1 BO CKOJIbKO pa3?  (9,75)

Yucno cheprueckrx 4acTuIl B ONpeaeIeHHOM 00beMe THAPO30IIs 30J10Ta, HAXOAAIIETOCS
B PaBHOBECUU B IOJIE CHJIBI TSKECTH, paBHO 386. UeMy paBHO YHMCIIO YacTHIl B CJIOE,
nexameM Ha 0,1 MM BBIIIE, €CIM YAaCTHIBI MMEIOT cpeamuil pamuyc 6,6°107° cM,
Temmneparypa pactBopa 292 K, a maotrocTs 3010ta 19,3 r/em®? (198)

OcMmotuueckoe nasnenue 0,1% pactBopa kayuyka B Oenzone 400 Ila mpu 292 K,
mnoTHOcTh Oerzona 0,88 r/cm®. UeMy paBHA MONEKYISpHAs Macca YacTHI] KaydyKa?
(5341 r/momnb)

Haiiqure Benmuuuny &E-moTeHumana kosoujaHelx dyactun A(OH)3, ecom npu
anektpodopese 3a 30 MUH. TpaHHIIa CMeCTWIach Ha 5,4 CM. HaIpsHKEHHOCTh
anekrpuaeckoro nons H = 8-10% B/m. OTHOCHTEIbHAS AUAIEKTPHYECKas TPOHUIIAEMOCTD
¢ =81, Baskocth cpesl - 1= 1-107° m-c/M2. (52 MB)

CMerieHne 9acTHIIbI, HAXOSIICHCS B OpPOYHOBCKOM JBIDKEHHH B BO3JIyXe B 8 pas, a B
BoJiopoJie B 15 pa3 Gonbie, yem B Boje. [Ipunsas Bsaskocts Boabl paBHou 0,01 Ila-c,
OTpeJIeNUTe BA3KOCTh BO3ayXa 1 Bogopoaa (1,56-107%; 4.4-107° ITa-c)

Omnpenenurte MOBEPXHOCTHYIO Hepruto [ mOOca Karesb BOITHOTO TyMaHa Maccoi S T mpu
293 K, ecli HOBEPXHOCTHOE HATSKEHNME BOJIBI paBHO 72,75 1073 JIk/M2, TIIOTHOCTB BOJIBI
0,998 r/cM®, mucnepcHOCTh wacTui D =50 Mxm (109 JIx)

71. Bpruucnure 3NKTPOKMHETUYECKUH MOTEHIMAN 30J151 CBUHIA B METHJIOBOM CIHUPTE,
eciu 3a 100 MuH ypoBeHb pacTBopa nepemectusics Ha 0,011 cm, a HanpsSYKEHHOCTh TOJIsSt
50 B/m. Bsizkocts 30515 0,00612 mya3, quanekTpudeckast moctosiHHas cpensl 34. (74 mB)
3016 PTYTH COCTOMT W3 MapukoB juamerpom 11078 M. Uemy paBHa cymmapHas
MOBEPXHOCTh W TOBEPXHOCTHAsE HHEpPrusl 4acTull, oOpasyromuxca u3 1 T pTyTH.
ITnotHOCTH pTYTH 13, 56°10° Kr/M°, IOBEpXHOCTHOE HaTsKeHMe pTyTH 0, 475 x/m?. (21
Jox)

Kakoii o006wmem pactBopa Al2(SO4)3 xonmentpammu 0,01 Moaws/m Tpebyercs ms
xoaryismu 107 M3 30111 As203? IMopor koarymsinuu pases 96- 107 moms/m. (10-1076 M)

3.2.3. MEIOIII/I'-ICCKHG MarepuaJjbl, omnpeaejasime Inpoueaypbl OINCHHBAHHUA 3HAHUU
9 ’
YMEHHHU, HABBIKOB B X0/1€ ITPOMEKYTOYHOU aTTECTAllHH

IIpouenypa oneHuBaHusi 3HAaHUM (TECT)

[pennaraeMoe KOINYECTBO 3aIaHUM 20

[TocnemoBaTenbHOCTE BEIOOPKHU Omnpezenena mo pasaenam

Kpurepun onenku - IPaBWIbHBIM OTBET HA BONPOC

«5» ecim npaBWIHHO BHIMONHEHO 90-100% TecTOBBIX 3amaHuit

«4» ecim MPaBHIHHO BHIMONHEHO 70-89% TeCTOBBIX 3agaHuil

«3» ecim MIPaBHIHHO BHIMONHEHO 50-69% TeCTOBBIX 3aMaHuUil
IIpouenypa oneHnBaHus 3HaHUI (YCTHBIH 0TBeET)

[Ipenen AIUTENEHOCTH 10 MmuHYT

[IpennaraemMmoe KOJIMYECTBO 3aJaHUI 2 Bompoca

[ocnemoBaTenbHOCTE BHIOOPKH BOMpocoB U3 | CiydaiiHast
Ka)KJIOro pasjena

Kputepru onenku - TpeOyeMBIil 00bEM U CTPYKTypa

- MBJIOKEHHE MaTeprana 0e3 GaKTHIECKUX OMNOOK

- JIOTHIKa M3JIOKCHUS

- HCTIONIb30BAHHUE COOTBETCTBYIOIIEH TEPMHUHOIOTUI

- CTHJIb PEUH U KYJbTypa peuu

- moa0op MPUMEPOB MX HAYYHOH JINTEpPaTyphl M NPaKTHKU

«5» ecnmm TpC6OBaHI/I$[ K OTBCTY BBITNIOJIHCHBI B ITIOJTHOM o0BeMe

«4y» ecnun B IICJIOM BBIIIOJTHCHBI Tpe60BaHI/I$[ K OTBETY, OJHAKO ¢€CTb

HEOOJIbIIINE HETOYHOCTH B U3JIOKEHHH HCKOTOPBIX BOIPOCOB
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«3» ecnmu TpeGOBaHI/Iﬂ BBIITOJIHEHBI YaCTUYHO — HE BBIACPIKAH OGLGM, €CTh

(I)aKTI/I‘IeCKI/Ie 0HII/I6KI/I, HapyuicHa JIOTUKa H3JI0KCHUA,
HCAOCTATOYHO UCTIOJIB3YCTCA COOTBCTCTBYIOIASA TCPMHUHOJIOI'NN

IIpouenypa oneHuBaHMsi yMeHHMiIi M HABBIKOB (pelleHHe NPOOJIEeMHO-AHATUTHYECKHX H
NPAKTHYECKUX Y4eOHO-TTPoecCHOHAIBHBIX 32/1a4)

IIpennaraemMoe KOJIUYECTBO 3aJJaHUI 1
[ocnenoBaTelbHOCTH BHIOOPKHU CrnydaiiHast
Kpurepun onenku: - BBIJICJICHNE Y TIOHUMaHHUE ITPOo0IIeMBI

- yMeH#e 0000111aTh, COMOCTaBIATH Pa3INYHbIE TOYKH 3PEHUS

- MOJIHOTA MCIIOIb30BAHUS HICTOUHUKOB

- HaJIM4Ue aBTOPCKOM MO3UINH

- COOTBETCTBHE OTBETA MIOCTaBIEHHOMY BOIIPOCY

- WCIONB30BaHWE COIHAIBHOrO ombiTa, MaTtepuaioB CMU,
CTaTHCTHYECKUX JTaHHBIX

- JIOTHYHOCTb M3JIOKEHUS

- YMEHHeE cJieaTh KBaJu(UIMPOBaHHBIE BHIBOIBI M 0000IEHHS C
TOYKH 3pEHUs pelieHust MpodeccHoHaIbHBIX 3a1a4

- YMEHUE NPUBECTH NPUMEP

- OIOpa Ha TEOPETUYECKUE TTONOKEHUS

- BJIAJICHUE COOTBETCTBYIOIIEH TepMUHOTIOTHEN

«5» ecnu TpeOOBaHMUS K OTBETY BHIIIOIHEHBI B IOJHOM 00beMe

«4» ecnu B II€JIOM BBINIOJHEHBl TpeOOBaHMA K OTBETY, OJIHAKO €CTb

HEOONBIINE HETOYHOCTH B H3JIOKEHHH HEKOTOPHIX BOIPOCOB.
3arpyausercs B (GOpMYIMpOBaHMM  KBaIH(UIMPOBAHHBIX
BBIBOZIOB M 0000IIIEHUI

«3» ecnu TpeOOBaHMUS BBIMOJHEHBI YACTUYHO — MBITAETCS 00OCHOBATH CBOIO

TOYKY 3peHHs, OfHAaKo ciabo apryMeHTHPYeT HaydHbIe
HOJIOKCHHsS, TPAKTHYECKH HE CIOCOOCH  CaMOCTOSTEIBHO
copMynupoBaTh BBIBOALI M OOOOILIEHHUS, HE BHIWUT CBS3b C
podeCcCHOHATIBHOM ISSTENBbHOCTHIO

4. YyeOHO-MeTOAMYECKOEe M MAaTepHAJbHO-TEXHHYECKOe olOecneyeHHe THCHHMIINHBI
(MoayJis1)
4.1. JneKTpPOHHbIE YUeOHbIe U3TaHUSA

1.

4.

I'aBponckas, lO.10. Kommonanas xumus : ydeOHHK W IPAaKTHKyM Ui BY30B /
10. 1O. I'aBponckas, B. H. Ilak. — Mocksa : UznatensctBo Opaiit, 2023. — 287 ¢. —
(Breictiee o6OpazoBanue). — ISBN 978-5-534-02502-6. — Tekcr : 210eKTpOHHBIA //
Oo6pazosarenbHas wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511731.
®dusndeckas u koutouaHas xumusa. B 2 4. Yacte 2. KomtonaHas Xxumus : yaeOHUK s
By30B / B. 0. Konrwoxos [u np.] ; mox penakuueii B. FO. Konroxosa, K. U. [Tonoa. — 2-¢
u3a., uchp. u gom. — Mocksa : MzpatensctBo Opaiit, 2023. — 309 c. — (Bsicmiee
oOpazoBanue). —  ISBN 978-5-534-06720-0. —  Tekct : 2JCKTpOHHBIA  //
Oo6pasoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515471.
Myxun, E. [I. Kommounnas xumus : yueOnuk g By3oB / E. JI. Hlykun, A. B. [lepuos,
E. A. Amenuna. — 7-e u3a., ucnp. u jgon. — Mocksa : M3garensctBo FOpaiit, 2023. —
444 ¢. — (Bwicuiee oopazoBanne). — ISBN 978-5-534-01191-3. — TekcT : 2JIEKTPpOHHBII
// ObpasoBarenpHas wiarpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/510736.
SxoBneBa, A. A. KonnougHast xumus : yuebHoe rnocooue juist By30B / A. A. SIkoBieBa. —
2-e u3M., ucnp. u gomn. — Mocksa : U3parensctBo FOpaiit, 2023. — 209 c. — (Bricmiee
oOpazoBanue). —  ISBN 978-5-534-05180-3. —  TekcT : DSIeKTpOHHBIA  //
Oo6pasoBartenpHast mwiardpopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/515079.

4.2. DiekTpoHHbIe 00pa3oBaTe/ibHbIE pecypchl

1.

2.

DnektponHas GubnuoTeunas cuctema «5C FOPAWT» Biblio-online.ru (35C «Opaiit»)
[OnekrponHsIii pecype]. — URL: https://urait.ru/.

OnexrpoHHo-0nOMMoTeunas cuctema ZNANIUM [Onekrponnsii pecype]. — URL:
https://znanium.com/.

OnektpoHHas OnbnnorevHas cucreMa «KOHCynbTaHT cTyaeHTa» [ DIeKTpOHHBIH pecypc].
— URL: https://www.studentlibrary.ru/.
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https://www.studentlibrary.ru/

4. e-Library.ru: Hayunas nsnektponHass Oubnuoreka [DnextpoHHbId pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snextponnas Oubnnortexa «KubepJlenunka» [Dnekrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wndopmanmonnas cucrema «EanHOoe OKHO JOCTyma K 0Opa3oBaTelbHBIM pecypcam»»
[DnexTponusiit pecypc]. — URL: http://window.edu.ru/.
7. denepanbHblil LEHTP HHPOPMAIMOHHO-0OpPA30BATENIbHBIX PECYPCOB [DJIEKTPOHHBIM
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe NMpoeccHOHATIBbHBIE 0a3bl JaHHBIX H MH(pOPMAIMOHHBIE CIPABOYHbIE
CHCTEMBI

OOyvaromumMcest obecriedeH noCcTyn  (yOQJICHHBIM JOCTYI) K HWKE CICAYIONIUM
COBpPEMEHHBIM MPO(eccHoHaNbHBIM 0a3aM JaHHBIX U HH()OPMAIIMOHHBIM CITPABOYHBIM CHCTEMAM:

1. CnoBapu wu »HuHMKIONEAMH Ha AxaaeMuke [OnektpoHHelii pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nH(OpMaIMOHHO-TIpaBOBOTO obecnieueHus «I apanT» [ DIEKTPOHHBIN pecype]. —
URL: http://ivo.garant.ru/.

4.4, KoMIJIeKT JIMIEH3MOHHOTO0 M  CBOOOJHO PACHPOCTPAHAEMOI0 MPOrpaMMHOIO
odecrnevyeHnsi, B TOM YHCJIe 0T€4eCTBEHHOI0 MPON3BO/CTBA
1. JlunensuoHHoe mporpaMMHoe oOecnieueHue: onepannonHas cucrema Microsoft Windows,
nakeT opucHbIX npuioxenuid Microsoft Office.
2. CB00OIHO pacrpocTpaHsIeMOe MPOrpaMMHOE 00ecIIeueHIE: CBOOOTHBIC TIAaKEThI O(PHCHBIX
npuinoxkenuit Apache Open Office, LibreOffice.
3. IlporpammHOoe o0ecriedeHHe OTEYECTBEHHOTO IPOW3BOJCTBA: CIPAaBOYHO-TIPABOBAs
cuctema «["apanT» (DneKTpoHHBIN nepuoandeckuii cpaBouyHuk «Cucrema TAPAHTY),
obpasoBarenbHas mathopma IOPAWT (Dnekrponnas Gubmmoreunas cucrema «OBC
IOPAIIT» Biblio-online.ru (3BC «lOpaiit»)), 3IeKTPOHHO-GHOIMOTEUHAS CHCTEMA
ZNANIUM, snektponnas 6ubauoreunas cucrema «kKOHCYIIbTaHT CTYACHTAY.
4.5. O6opynoBaHue U TEXHUYECKHE CPeCTBA 00yYeHH sl

Jia peanuzauuy JUCHMILIMHBL (MOIYJSl) HCIONB3YIOTCA YyueOHBbIE ayIuTOpUU IS
MIPOBEJICHUSI Y4YEOHBIX 3aHATUH, KOTOpbIE OCHAIEHbl OOOpYJOBAaHHEM U TEXHUYECKUMU
cpeacTBaMu OOydeHUs, U MOMEIICHUS JUIsl CAaMOCTOSITeNIbHOM paboThl 00yJaromuxcsi, KOTOpbIe
OCHAII[EHbl KOMITBPIOTEPHON TEXHUKOW C BO3MOKHOCTHIO MOAKIIOUEHUs K cetu «MHTepHeT» u
ofecrieyeHbl JOCTYIOM B 3JIEKTPOHHYI0 HH(MOpMalHOHHO-0Opa3zoBaTenbHylo cpeny PXTY
uM. JI.U. Menneneea. Jlonyckaercs 3aMmeHa 000pyAOBaHMsI €T0 BUPTYaTbHBIMU aHAJIOTAMH.

HauMeHoBaHMe y4eOHBIX ayTUTOPHI 1151 OcHalEeHHOCTD Y4eOHBIX ayIUTOPHIA ISl IPOBEIeHHsI
NpPOBe/IeHUsI YYeOHbIX 3aHATHI U Y4eOHBIX 3aHATHI U IOMeLeHu i ISl CAMOCTOSITETLHOI
MOMeIeHHUI VIS CAMOCTOSITeJIbHOM pa6oTbl 060py10BaHHEM H TEXHUYECKUMH CPeICTBAMHU
padoTnI* o0y4eHHst
VYueOHble  ayauTOpUH  JUIi  TNPOBeJAcHHs | YueOHas aylauTOpUs YKOMIUIEKTOBaHA CIEHATU3UPOBAHHON
yueOHBIX 3aHATUI MeOenblo, OTBEYAIOIICH BCEM YCTAHOBJICHHBIM HOpMaM U

TpeOoBaHUSIM, 000pYJOBaHHEM M TEXHHUECKMMH CPEICTBAMHU
o0yueHns (MOOWIbHOE MYIIFTUMEUITHOE 000pYIOBaHHE).
[TomermieHue I CaMOCTOSTENEHON paOOTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOW  TEXHUKOM  C
BO3MOJKHOCTBIO ~TOAKTMIOUeHHs K cetn «VHTepHeT» n
o0ecTiedeHreM JIOCTyNa B D3JEKTPOHHYI0 HWH(OPMAIMOHHO-
obpazoBatensHyto cpexy PXTY mm. .M. MenneneeBa u k
9BC.

* HoMep KOHKpETHOW ayIUTOpWH yKa3aH B MpuKa3ze 00 aymIuTOpHOM (GOHIE, paclHCaHWW YYeOHBIX 3aHATHA H
pacIicaHuy IPOMEKYTOYHON aTTECTALIUH.
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