Padoyas nporpamma qucuuminnel (MoayJs) «Kosutonagnas xumus», BKJIOYAs OLEHOYHbIE

MaTepHaJibl

1. TpeGoBanus Kk pe3yiabTaTaMm 00yYeHUsI M0 TUCHUILIMHE (MOTYJIIO)
1.1. Ilepeyenb koMmeTreHuMi, ¢opmMHupyeMbIX JHCHUIVIMHOW (MoOay/J1eM) B Ipouecce
OCBOEHHS1 00pa30BaTeJbLHONH MPOrPaMMBbl

I'pynna komneTeHUM Kareropusi komnereHumii Koapbl u conepkanne KoMneTeH Ml

YHuBepcalibHbIE - -

OobmenpodeccroHabHBIC - OIIK-1. CmocobeH HCIOTB30BATH

OCHOBHbBIE OHONIOTHYeCcKHe, (PU3NKO-
XUMHYECKHE, XUMHYECKHE,
MaTeMaTHYeCKHe METO/IbI JUTSE
pa3paboTku, WCCIIeTIOBaHUI u
3KCHepTI/ISLI J'IeKapCTBCHHBIX
CpEJICTB, M3TOTOBJICHUS
JICKAPCTBCHHBIX IPEIapaToB

- OIIK-6. Crnocoben IIOHMMATh
MPUHIUIEL  PabOTBl  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTHUH U
MCIIOJIB30BaTh UX JUIS PCIICHUS 33124
poheCCHOHATBHOM ASSITEIBHOCTH

IIpodeccronabHbIe - -

1.2. KomnereHUMM ¥ HWHAUKATOPbI MX [JAOCTH:KeHHMHA, (POPMHPYEMbIX JHCHMILIMHOM
(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeJIbHOM NMPOrpaMMbl

Kon Kon unaukaropa
KOMIIETEHIIHH KOMIIETEeHIIMH

Conep:kaHue HHIMKATOPA KOMIETEHI[UU

OIIK-1 OIIK-1.2 JleMOHCTpHpYyeT 3HaHHS O (UBMYECKMX M XUMHUYECKUX SIBICHUSX U

mporieccax, CTPOGHHH M CBOMCTBaX paslMYHBIX KJIACCOB XHUMHMUYECKHX
3JIEMEHTOB, COCIMHEHHUH, BEIIECTB U MAaTEPUANIOB, MPUPOJE XUMHIECKON
CBSI3M M MEXAHM3MaX XUMHUYECKHX PEaKIMH, IMPOLECCOB XUMUUIECKON
TEXHOJIOTMM W NPUMEHSET NpH peleHnH 3agad NpodecCHOHATBLHOM
JIESITEIFHOCTH OCHOBHBIE 3aKOHBI M METOIbI (DM3UKH M XHMHH

OIIK-6 OIIK-6.1 [Mpumensier cpeacrTBa COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH JUIs

IOUCKaA, XpaHCHUS, O6pa6OTKI/I, aHaJin3a 1 IpeaACTaBJICHUS I/IH(l)OpMaIlI/II/I

1.3. Pe3yabTaThl 00y4eHHs O JUCHUILINHE (MOTYJIIO)

eanb u3ydyeHusi AMCUMILUIMHBI (MOAYJs1) — TIPHOOPETEHHE 00yUYarOIUMHKCS 0a30BBIX 3HAHUH B
06HaCTI/I TCPMOANHAMUKN TOBCPXHOCTHBIX SIBJIECHUA U CBOMUCTB AUCTICPCHBIX CHUCTEM U
MOJTy4YeHHE YMEHHM B 4YacTH MCIIOJIb30BAHUS 3TUX 3HAHUHU MPH UCCIIEOBAHUU, POCKTUPOBAHUU
" CO3JaHUHN PCAJIBHBIX CUCTEM, SABJIAIOIIUXCA B 60.HBH_II/IHCTBC CJIy4acB JUCIICPCHLBIMMU.

3HATh:

B pesynbTaTe n3ydeHus AUCHUIUIMHBI (MOIYIIs) O0yUYarOIMACs TOKEH

MPU3HAKN 0O0BEKTOB KOJIJIOMTHON XMMHUH U MX KJIaCCU(PHUKAIIUIO;

OCHOBHBIE TOHATHS U COOTHOUIEHUS TEPMOJAMHAMUKHA TIOBEPXHOCTHBIX SBJICHHU
(TepMOAMHAMUKA TOBEPXHOCTHOTO CJIOS; aJre3us, CMayuBaHWE U paCTEKaHHE
KHUJKOCTEH; IUCIIEPCHOCTh U TEPMOJUHAMHUYECKHE CBOMCTBA TEJ; aICcOpOIMs Ta30B U
NapoB, afCOPOLHS U3 PACTBOPOB);

OCHOBHBIC TEOPUHU (HU3UUICCKOU aICOpOIIHH;

OCHOBHBIE€ IMPEACTABJICHUS O CTPOCHHMM JBOWHOIO 3JEKTPUYECKOTO CIOS; MPUPOIY
ANEKTPOKMHETUYECKOTO MOTEHIMAIA; OCHOBHBIE JIEKTPOKMHETUUECKHUE SBJICHNUS;
yClOBHSl TpUMEHUMOCTH 3akoHa CTokca; 3akoH OWHImTeiHAa — (CMOJIYXOBCKOTO,
TUIICOMETpUYECKOoe ypaBHeHue Jlamnaca;

IIPUPOJY CEIMMEHTAlMOHHOM M arperarMBHOM YCTOMYMBOCTH; OCHOBHBIE CBOMCTBA
pactBopoB [TAB kak nuoQuIBHBIX CHUCTEM; OCHOBHBIE moJjiokeHHs Teopuu JIJIDO;
MPUYUHBI U OCOOGHHOCTH OBICTPON M MEIJICHHON KOaryJsiliud, KOHIEHTPAllMOHHOW W
HEUTPATU3AUOHHOW KOATYJIALNY;



TUTBL CTPYKTYpP, BO3HHUKAIOIIUME B JUCIEPCHBIX CHCTEMax, MPUUYMHBI U YCIOBHUS HUX
o0Opa3oBaHwsI; KIIACCU(DUKAIMIO TUCTIEPCHBIX CUCTEM 110 UX PEOJIOTUYCCKIM CBOHCTBAM;

yMeThb:

pacCUUThIBATh IaAPaAMETPhI, KOTOPBIMU XaAPAKTCPUIYIOT JUCIICPCHOCTD,
MNpOBOAWUTL PpPaCUYCTbl C HCIIOJB30BAHUCM OCHOBHBIX COOTHOIICHUM TCPMOANHAMHKHU

MMOBCPXHOCTHBIX ﬂBHeHHfI;

pacCUUThIBATh OCHOBHBIC XapaKTCPUCTUKHU HOpHCTOfI CTPYKTYPBI;

pacCUMTHIBaTh  BEJIMYUHY
AIIEKTPOOCMOCA U ANEKTpodopesa;

SJICKTPOKMHCTUYCCKOT O

INOTCHIHMAJIa 10

JaHHBbIM

pPaCCUUTBHIBATD UHTCTPAJIbHYIO U IlI/I(I)(bepeHLII/IaJIBHYIO KPHUBBIC paCipCACICHUA YaCTUL] 110

pa3mepawm;

PaCcCUUTBIBATD W aAHAJIIM3UPOBATH ITOTCHHUAJIBHBIC KPHUBBLIC IMApHOI'O BSaHMOHCﬁCTBI/IH

YaCTHIL;

pPaCCUUTBIBATE U UBMEPATH BA3KOCTH AUCIICPCHBIX CUCTEM;,

BJaJd€Th:
NpeaACTaBJICHHUAMU O POJIM IMMOBEPXHOCTHBIX SIBJICHUM U AUCTICPCHBIX CUCTEM B TCXHUKC U

MIPUPOJIE;

METOAAMH U3MEPEHUS IOBEPXHOCTHOIO HATSKEHUsI, KPaeBoro yria;

3HAHMSIMH O METOJIaX U3MEpEeHUsI aICOPOINH U YIEIbHONW TOBEPXHOCTH;
3HAaHUSAMHU 00 yCIIOBUSIX IPUMEHUMOCTH ypaBHeHUs [ enbmroinbia — CMOITYXOBCKOTO;
METOAAMHU OIIPEACIICHH DIIEKTPOKMHETUUECKOTO TIOTEHIINAIIA;

METOAOM CCAMMCHTAIIMOHHOI'O aHaJiu3a,

METOJaMH OTPECIICHHS] KPUTHUECKON KOHIIEHTPAIIMY MUIIEINI000pa30BaHMUS;
METOJaMH MCCIICIOBAHUS KHHETUKH KOATYJISIIINH;
METOJaMH U3MEPEHHUS U aHAJIN3a KPUBBIX TCUCHHMS.

2. O0beM, CTPYKTYpA U co/iepKaHue TMCUMILUIUHBI (MO1YJIs1)
2.1. O0beM QM CHUIIMHBI (MOIYJIs1)

Buowt yueonoi pavomut Dopmut 00yuenusn

Ounas

OO01Iasi TPYI0EeMKOCTD: 3aUCTHBIC CAMHUIIBI/9aChI 4/144
KonTakTHas padora: 72
3aHsTHS JEKIMOHHOTO THIIA 36
3aHsITHS CEMUHAPCKOTO TUTIA 36
IIpoMeskyTouHasi aTTeCTalMs: 3a4ET C OLCHKON 0
CamocrositesqbHast padora (CP) 72

2.2. Tembl (pa3geiibl) AUCHUILIMHBI (MOAYJISAA) € YKa3aHMEM OTBEAEHHOIO0 Ha HHUX
KOJIH4eCcTBa 4acoB 1o ¢opmam 00pa3oBaTe/ibHOM AeATeIbLHOCTH
Ounasa ¢hopma odyuenusn
Buanl yueOnoii padoTsl (B yacax)
Ne | HanmeHoBanue  TeM Konrakrias padora
3ansaTus
n/n | (pa3nenoB) 3aHATHSA CEMHUHAPCKOr0 THIIA CP
JIEKIIHOHHOT'0 THIIA
JI Hubie 3 C JIP Huble
1. IIpenmer u mnpu3HaKU 2 0 0 0 0 0 2
00BEKTOB  KOJUTOMTHOM
XUMHHA
2. TepmonuHamuka 4 0 0 0 6 0 10
TTOBEPXHOCTHBIX
SIBIICHUH
3. AcopOIOHHBIE 6 0 0 0 6 0 12
paBHOBECHsI
4. DIeKTpUIEcKUe 6 0 0 0 6 0 12
SIBJICHUS Ha
TTOBECPXHOCTAX
5. Kunermdeckue 6 0 0 0 6 0 12




CBOMCTBA JMCHEPCHBIX
CHUCTEM

ArperaTuBHas 6
YCTOMUYUBOCTb u
KOaryJisus
JUCTIEPCHBIX CUCTEM

CtpykTypoobpa3zoBanue 6
u CTPYKTYPHO-
MEXaHUYECKHE
CBOMCTBA JTUCHEPCHBIX
CHCTEM

Ilpumeuanusn:
JI — nexuun, 113 — mpaktudeckue 3ansatua, C — cemunapsl, JIP — naGopatopusie pabotsl, CP — camocrosrensHas

pabora.

2.3. Copepkanue JMCHUILIMHBI (MOAYJIsI), CTPYKTYPHPOBAaHHOe MO TemMaM (pa3jesaM) H
BHaM padoT

Coaep:xaHue JIEKIIMOHHOTO Kypca

HaumenoBanue Tem (pa3eyioB)

CoaepixaHue JEeKIMOHHOTO Kypca

IlpeaMer W TpU3HAKH OOBEKTOB
KOJJIOUJHON XMMHUH

KOJ’IHOI/I}]HaH XUMHA - HayKa O THOBCPXHOCTHBIX SABJIICHUAX U
JUCIIEPCHBIX CUCTEMaAX. OcHOBHBIE TMOBEPXHOCTHBIC SABJICHUA:
aaresuss W CMayMBaHWE,  KamMULIPHOCTb,  aJcopOIus,
AIIEKTPUYECKHE SBICHUS Ha TOBEPXHOCTIX U IIp.

OCHOBHBIE TIPU3HAKH JAWCIIEPCHBIX CHCTEM - TE€TEpOreHHOCTh MU
JUCIIEPCHOCTD; ~ MOBEPXHOCTHAsl ~ JHEPIHs;,  KOJIWYCCTBECHHEBIC
XapaKTEepUCTUKN aucrnepcHocTH. Kinaccudukanus IucrepcHbIX
CHCTEM II0 arperaTHOMy COCTOSIHUIO JAWCIepcHOH ¢assl u
MUCTIEpCHOHHOM cpeapl. Kimaccudukamus CBOOOTHOIUCIIEPCHBIX
CHCTEM IO pa3MepaM 4YacTHIl M 1O B3aMMOJCUCTBHUIO MEXIY
IICTIEPCHOHHOM  cpemoii w  gucrepcHoi  Qaszoi.  Pomb
MMOBEPXHOCTHBIX SIBICHUA W AWCHEPCHBIX CHCTEM B IIPHPOE,
TIPOMBIIIICHHOCTH M, B YaCTHOCTH, XMMHUYECKOH TEXHOJIOTHH.

TepmoauHaMHMKa TMOBEPXHOCTHBIX
SIBJICHUM

O0mmas xapakTeprcTHKa MOBEPXHOCTHON sHepruu. [ToBepxHOCTHAS
SHEprus B OOILIEeM ypaBHEHHH 1-T0 M 2-TO HAa4Yal TEPMOIAMHAMUKH.

[MoBepxHOCTHOE HATsHKCHUE Kak Mepa sHepruu [ mo0ca MexdasHon
moBepxHOCTH. [loBepXHOCTHOE HATSDKEHHE - XapaKTepUCTHKA
MPUPOJIBI CONPUKAcAIOIIUXCS (a3 U UX B3aumojeiicTBus. CBOWCTBa
MOBEPXHOCTEH JKUIOKUX W TBEPABIX Tel. YpaBHeHue [ ubOOca-
I'enbMronbia uist BHyTpEHHEH YAEIbHOM MOBEPXHOCTHOM SHEPTUU
(TIOJTHO¥ MTOBEPXHOCTHOW IHEPTUU). 3aBUCUMOCTh SHEPIeTUUYCCKUX
rapaMeTpoB  TMOBEPXHOCTH  OT  TemmepaTypel.  IIporeccs
CaMOIIPOU3BOJIBHOIO YMEHBIIECHHS TIOBEPXHOCTHOW SHEPTHU.
Agnicopbuus M TIOBEPXHOCTHOE HaTskeHue. CBsS3b  BENMYHMHEI
agcopOImMu C mMmapaMeTpamMH CHCTEMBL: H30TE€pMa, H30MUKHA U
n3ocrepa ajzcopouunu. Merton H30BITKOB I'u66ca.
DyHIaMEeHTaTBHOE aIcCOpOIIMOHHOE ypaBHEHHE I'ub6ca.
I'm66coBckas apcopOrms. YacTHOE BRIpakeHHE ypaBHEHUs [ mO0ca.
IToBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-MHAKTHBHBIC BEIIECTBA.
Anresws, cMauynMBaHWE ¥ pAacTeKaHWE JKUIKOCTeH. AJre3ust H
koresus. [Ipupona cuin Mex(pa3sHOro B3aUMOICHCTBHUS. Y paBHCHHE
[Jroripe mns paboter aarezun. CMaunBaHWE U KpaeBOH yroil. 3aKoH
IOnra. Ces3p paboThl amre3mn ¢ KpaeBbIM yTIoOM (ypaBHEHHE
Hionpe-tOnra). JluopwnbHeie u  aHOGOOHBIE MOBEPXHOCTH.
Mertoapl ompelencHus KpaeBBIX YIIJIOB. BimsHIE MOBEpXHOCTHO-
aktuBHBIX BemectB ([TAB) w©a cmaunmBanme. Pacrekanwe
xkuakocterd. Koaddunument pacrekanus mo [apkuncy. Dddekt
Mapanronn. MexdaszHoe HaTsSDKEHHE Ha TPAHUIE MEXIy B3aUMHO-
HaCBIIICHHBIMH JXHJKOCTSIMU W TipaBuio AHToHoBa. [IpakTHdeckoe
3HAUCHHE aJIre3UH, CMAUMBaHUS M PACTEKAHMSI.

JIMcniepcHOCTh M TEpMOIMHAMUYECKUE cBOMcTBa Teu. [IpaBuino da3
I'nb66ca ¥ aucnepcHOCTh. BiusiHMe KpPHUBU3HBI MOBEPXHOCTH Ha
BHYTpCHHEe naBicHue Ten (ypaBHeHue Jlamaca). TloBepXHOCTHAs
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SHEprusi U paBHOBecHbIe ¢opmbl Ten. [Ipuamun ['m66ca-Kropwu.
3akon Bynbda. Kanunsipasie sienenust (ypaBHenue JKiopeHa), Ux
poinb B IIpUPONE M TEXHONOTHH. MeTonpl  OmpenesneHus
MOBEPXHOCTHOTO HATSDKEHHUS. 3aBUCHMOCTh TEPMOJMHAMHUIECCKON
PEaKIMOHHOM  CIIOCOOHOCTH OT  JAWCIIEPCHOCTH. Y paBHEHHE
KenbBuna. BiausHue nucrepcHOCTH Ha pacTBOPUMOCT, KOHCTAHTY
paBHOBECHs] XMMHYECKOH peakuuu, Temreparypy (a3oBoro
nepexoaa.

IMonydeHne IWCHEPCHBIX cUCTeM. MeTonpl OUCHEPTUPOBAHMSL.
VYpaBuenne  PeOmnzmepa  miast  pabOTBl  IHUCHIEPTHPOBAHHSL.
AncopOrionHoe moHmKeHHe mpoyHocTH (3ddext Pebunnmepa).
l'omorenHass W rereporeHHas KoHaeHcanus. MeracTaOmibHOE
cocrosiune. DHeprus ['mb0ca oOpa3zoBaHust 3apoablnia HOBOH (a3sbl,
KPUTHUYECKHUI pajuyc 3apozplima. J[Be cragumu oOpa3oBaHUs HOBOH
¢da3pl.  CBs3b  KUHETHMKM  oOpa3oBaHUs HOBOM (a3l €
NepechIllieHueM. YTIpaBleHNUEe AWUCIEPCHOCTHIO TPH TOMOTCHHOU
KoHAeHcauuu. [IpuMmepsl MoOITy4eHHWs  JUCHEPCHBIX  CHCTEM
MeTOAaMHU (hHU3UUCCKON W XUMHYCCKONW KOHICHCAITHH.

AncopOIroHHbIE paBHOBECHS

Knaccugukarms mexaHn3MoB agcopouuu (pusmdaeckas agcopOrws,
xeMocopOIusi ¥ MOHOOOMEHHast  amcopOIus). IIpupona
ancopOIMOHHbBIX cril. OCOOCHHOCTH COCTABIISIONIMX cui Ban-mep-
Baanbca (OpHEHTAIMOHHBIX, WHAYKIUOHHBIX H JUCIICPCHOHHBIX )
npu  agcopOuuu. YpaBHeHWE Uil [OTEHLUUAIBHOW JHEPruu
B3aMMO/ICHCTBUA aToMa (MOJIEKYJIBI) C TOBEPXHOCTHIO TelNa.
AncopOmms ra3oB W TapoB HA OJHOPOIHON IOBEPXHOCTH. 3aKOH
l'enpu. VYpaBHeHHE HW30TEPMBI MOHOMOJICKYJISIPHOM ancopOruu
Jlerrmropa u ero aranm3. OnpeneneHne KOHCTAHT 3TOTO YPaBHEHUS
(mHeitHast  ¢opma  ypaBHeHus  Jlenrmiopa).  YpaBHeHHe
Opeiinanuxa. Teopust monMMoneKyIIpHoO ancopounu bpyHayapa,
Ommera, Temnepa (BOT), ypaBHeHHE M30TEpMBI aacoOpOLMHU, €To
ananu3. Jluneitnas gopma ypaBaenuss bOT u pacyer ero KOHCTaHT.
Onpenenenue yaenbHOM MOBepxHOCTH MeTo oM BOT.

AncopOmmst  Ta3oB W TApoB HA TOPHUCTHIX  MaTepHaiax.
KomngecTBeHHBIE  XapaKTEPUCTHKH  IOPUCTBIX  MaTEpHAJIOB.
[Mopucteie Tema KOPITyCKYJISIPHOH, KPUCTAIUIMYECKOH M Ty09aToid
CTPYKTYpPBI, MeToApl MX mnoiydeHus. Kmaccudukamms mop 1mo
JlyOuHMHY U ee B3aMMOCBSI3b C TEOPHSIMHU aJICOPOLIUH.

Teopus KanwUISIpHOM KOH/JICHCALIUH. Kanunnspuo-
KOHJICHCALIUOHHBIA ~ rucrepe3uc. PacuerT  MHTErpallbHOM U
muddepeHmanbHON KpUBBIX pacmpeneneHus: odbema Iop 0
pa3mepam.

OcobeHHOCTH afcopOIMM Ha MHUKPOIOPHCTHIX MaTepuaiax.
[Morennmanpaass Teopust [lomssHU. ANCOPOIMOHHBIA TOTEHIIAAI.
Xapaktepuctudeckass — KpuBas ~— anmcopOmum.  TemmeparypHas
WHBApUAHTHOCTh M a(pPHUHHOCTH XaPAKTEPUCTUYCCKUX KPHUBBIX.
O6o0OmenHoe  ypaBHeHWe Teopud  JlyOmHMHAZ ~ 0OBEMHOTO
3allOJTHEHHUS MHKPOIOpP, 4YacTHBIE CIy4al JTOT0 YpaBHEHHS
(ypaBHenue [lyOununa-PanymikeBuya). AncopOuyst ra3oB U HapoB
B XHMHUYECKOH TEXHOJIOTHH.

AzncopOnus  NOBEPXHOCTHO-aKTHBHBIX __ BENIECTB.  BimsHue
cTpoeHus Mojekyn [TAB Ha TOBepXHOCTHYIO aKTHUBHOCTb, ITPABUIIO
Hroxno-TpayOe. 3aBHCHMOCTH TOBEPXHOCTHOTO HATSKCHHS OT
COCTaBa pacTBOpa IpU COOJIOJCHUM 3aKoHAa ['eHpH M ypaBHEHUS
Jlenrmiopa. YpaBHenue IllumkoBckoro. YpaBHEHHUS COCTOSHUS
ra3000pa3HbIX MOBEPXHOCTHHIX (aICOPOLMOHHBIX) MJICHOK. THIIBI
MTOBEPXHOCTHBIX IIICHOK M OIpe/ieleHHue UX XapaKTepucTUK. Becwl
Jlenrmiopa. @akTopbl, ONpPENEIAIOLIME arperaTHOEe COCTOSIHHUE
a7ICOPOIIMOHHBIX TIJICHOK. Onpenenenne CTpOSHUS
aJCcOpOIIMOHHOTO CJI0s M pa3MepoB Moeky [TAB.

9HGKTpH‘I€CKI/Ie SABJICHUA
TMOBEPXHOCTAX

Ha

JlBoitHoi anexTpuueckuii cnoit ([DC), MexaHu3Mbl 00pa30BaHUS
JA3C. CooTHomeHUs MeXAy dJIEKTPUUYECKHM TMOTEHLUAIOM U
TIOBEPXHOCTHBIM HaTsHKEHUEM (ypaBHeHus JlunmmMana).




DIEeKTPOKANMIUISIPHBIE KpUBBIE M omnpenenenne napamerpos JI2C
O 3TUM KPHBBIM.

Ob6mumme npencraBnerns o teopusx crpoerns AD2C. Teopus I'ym —
Yervena. Ypasaenue Ilyaccona-bompumana s muddys3HOM
gactu [IOC u ero pemenwe. TommmHa mudQy3HOTO CIOS U
BIIMSHUE Ha Hee Pa3iIW4HBIX (haKTOpoB. J[BOWHHON anmexTpuyecknit
cioi no teopuu Illtepna, nepesapsaka noBepxHocTy. IIpumepst
obpazosanust JI9C. Munemis! 1 uX CTpOCHHUE.

YeTtsipe BHUA 3JIEKTPOKUHETUYECKHUX SIBJICHUH.
DJIEKTPOKMHETHYECKUI TIOTEHIMAN U BIMSIHUE Ha HETO Pa3IMYHbBIX
¢daktopoB.  YpaHenue [ 'enpmronbra-CMOTyXOBCKOrO — JUIst
CKOPOCTH TIEpeHOca MpH DIEKTPOOCMOcE M AneKTpodopese.
O dexThl, HE YYNUTHIBAEMBIC THM ypaBHEHHEM (IIOBEPXHOCTHAs
MPOBOJUMOCTb, aseKTpohopeTHIecKoe TOPMOXKEHHE,
penakcanoHHbIl  3¢dekT). [IpakTHueckoe  HMCHOJIb30BAHUE
IIEKTPOKWHETHUECKHX SIBJICHUH.

Kunernueckue CBOMCTBaA

JUCIICPCHBIX CUCTEM

OCHOBBI  CeTUMEHTAIlMOHHOTO  aHamu3a. CBA3b  CKOPOCTH
OCaKJCHHUS YaCTHUIl C UX pa3MepoM. Y CIIOBHUS COOIIONECHHS 3aKOHA
Crokca. CenyMEHTAIIMOHHBIA aHAIN3 TOJMIUCIEPCHBIX CHCTEM.
KpuBas cenumenrtanun. KpuBble pacrnpeneneHuss 4YacTHI IO
paguycaM. DKCHEpHUMEHTAIbHBIE METOJbl B CEIUMEHTAIOHHOM
aHaJm3e.

MornekysipHO-KMHETHYeCKasi MpUpoja OpOYHOBCKOTO JBHIKEHHS.
CBs13b MCKIY Cp€AHCKBAAPATUIHBIM CABUI'OM HyaCcTui nu
kodpunmenTom auddysnn (3akoH DUHIITEHHA-CMOITyXOBCKOTO).

DKCIepUMEHTATbHAS MpoBepKa 3aKOHA OWHITeHA-
CMmomyxoBckoro. CiieicTBHS U3 TEOPUH OPOYHOBCKOTO JIBKECHUSI.
CenrMeHTanOHHO- TP PY3NOHHOE paBHOBecCHE,

I‘I/IHCOMeTpI/IquKI/Iﬁ 3aKOH. CeI[I/IMeHTaIII/IOHHaH yCTOﬁ‘{HBOCTB
JUCIICPCHBIX CUCTCM.

ArperaTuBHasg  YCTOHYHMBOCTH
KOaryJsilus JUCHEPCHBIX CUCTEM

u

OO6mue  BOMPOCHI  YCTOMYMBOCTH  JUCIEPCHBIX  CHCTEM.
CenuMeHTallMOHHAsT M arperaTUBHAs YCTOMUYMBOCTH CHCTEM.
JlmopuneHele W TMOPOOHBIE CHUCTEMBI:  CaMOMIPOHM3BOJIBHOE
oOpa3oBaHNEe OIHHX W HEOOXOAMMOCTh CTAOWIM3AIMU JPYTHX.
Kpurepwnii mmodmnsHOCTH cructeM ro Pedbunnepy-1lykuny.
Jlnodunpnele ucnepcHsle cucteMbl. Kiaccuduxamust u obmias
XapaKTepUCTHKa TTOBEPXHOCTHO-aKTUBHBIX BEIIIECTB.
TepmonuHamMuKa M MeXaHU3M MuleiooopaszoBanus. CtpoeHue
muriest [TAB. Comobunn3aiius. OCHOBHBIC (haKTOPBI, BIUSIOIINE
Ha KPUTHYECKYI0 KOHIEHTpauuio Munemiooopasosanus (KKM).
Mertons! onpenenernnss KKM. [Ipumenerne [TAB.

JImopoOuble aucnepcHBle cucTeMbl. DakTOPBl  YCTOMIHUBOCTH
mMoQoOHBIX cucTeM. bpicTpas W MeJieHHas  KoaryJisimus.
Kunernka xoarymsmmu 1o CwmonyxoBckomy. Omnpenenenue
CKOpPOCTH M BpPEMEHM MOJOBUHHON KOAryIsIMU. 3aBUCHUMOCTb
qycla YacTHUI] pa3HOTrO MOPSIIKA OT BPEMEHH.

OcHoBHBIE mONIOKeHHUST Teopun [lepsruna, Jlanmay, @epses,
OBepOeka (JJJID®O). PacknuHuBaroniee JaBlIeHHE U €r0
COCTAaBJISIONINE. DHEPTHS EKTPOCTATHUECKOTO OTTAIKUBAHUS MTPH
B3aUMOJEHCTBIM  c1ab03apsDKEHHBIX MNoBepxHOocTed. Cuiel
sHepruss npurskeHus. OOmee ypaBHeHWE JUISI  DHEPIHH
B3aUMOJICHCTBUS IUCTIEPCHBIX YacTHL. lloTeHIManbHbBIe KpHBBIC
B3aUMO/ICHCTBUS YacTHIl B HOHOCTAOMIIM3UPOBAHHBIX JUCIIEPCHBIX
cucremax. [loTeHumanbHpIH Oapbep M €ro 3aBUCHMOCTH OT
ToNmmUHEl auddy3Horo cios. Koarymsamus B mepBoM M BTOPOM
MHUHMMYMax. Helitpanuzanuonnas 5 KOHILIEHTPALIMOHHAs
koarynsmus. [lopor Owictpoit koarymsimmu. [lpaBmmo Iymbie-
lapmu. 3akon [epsrmaa. CraOunm3amus AWCHEPCHBIX CHUCTEM
BBICOKOMOJIEKYISIpHBIMU coennHeHusiMu (BMC) n ITAB. Mertonst
OYKMCTKH HPOMBIIUICHHBIX M OBITOBBIX CTOKOB, OCHOBAaHHbBIE Ha
U3MEHEHWU arperaTMBHOM M CEIMMEHTAIMOHHOW YyCTOWYMBOCTH
JIUCTIEPCHBIX CUCTEM.




CrpykTypoobpa3oBaHue u
CTPYKTYPHO-MEXAHUYECKHE
CBOMCTBA IUCTIEPCHBIX CHCTEM

Tumsl cTpykTyp, 0Opa3yromuxcsi B arperaTMBHO-YCTOHUYHMBBIX U
arperaTUBHO-HEYCTOWYMBBIX JIICTIEPCHBIX cUCTEMaX.
JKunkokpucTa/uIn4eckoe  COCTOSIHAE — arperaTHBHO-YCTONYMBBIX
JIICTIEPCHBIX CHCTEM.
Bo3HnkHOBeHHE ~ OOBEMHBIX
HEYCTOWYMBBIX (y1mo¢oOHBIX)
B3aumocss3b MEXIY BHUJIOM
B3aumoyeiicteust  wactury (o rteopun  JJIPO) wm  THmom
BO3HMKAIOIIUX  CTPYKTYp. KoarynsMOHHO-THKCOTPOIHBIE U
KOH/ICHCAIIMOHHO-KPUCTAUTHU3AIIMOHHbIE  CTPYKTYpel.  Ilepexon
OIHUX CTPYKTyp B npyrue. Teopus CTpyKTypooOpa3oBaHHs
(pm3uKo-xMMHUYeckass MeXaHHKa) KaK OCHOBAa IIOJYYEHHS HOBBIX
MaTepHUaoB.

Peonornueckuii MeTox UCCIENOBaHHS —IUCHEPCHBIX
OCHOBHBIE  TOHATHSA W WJCAJbHBIC  3aKOHBI
MogaenupoBaHue  PEOJIOTHYECKUX  CBOMCTB  Tell.
Makcsenna, moaens KensBuna-doiirra, Mmoaeins bunrama.
Knaccudpukanus  AWCTIEPCHBIX ~ CUCTEM IO  CTPYKTYpPHO-
MEXaHH4YEeCKUM CBOWCTBaM. HBIOTOHOBCKHE W HEHBIOTOHOBCKHE
xkuakoctd. IlceBmommacTHdeckne W AWIATAHTHBIE SKHIKOCTH H
TBepAOoOOpasHble  Tena.  Bs3KOcTh  KHMAKUX — arperaTMBHO
YCTOMUUBBIX AMCHEPCHBIX CHCTEM. YpPaBHEHHUs OHHINTEWHA,
ITayounrepa, Mapka-Kyna-XayBunka. Peonorndyeckue coificTBa
CTPYKTYPHPOBAHHBIX KHIKOOOPa3HBIX M TBEPA0OOPA3HBIX CUCTEM.

CTPYKTYp B
JIACTIEPCHBIX
TOTEHUHUATIHON KpUBOU

arperaTuBHO-
CHUCTEMaAX.

CHCTEM.
peoJiorumu.
Monenb

COlIep)KaHI/Ie 3aHATHH CCMHHAPCKOI0o THIIA

HaunmeHoBaHnue TeM (pa3/iesioB)

Tun Copaep:xanne 3aHATHII CECMHHAPCKOTO THIIA

Tepmonunamuka
SIBJICHUM

TTOBEPXHOCTHBIX

JIP 1. MHccnemoBaHwe BIMSHUS TOBEPXHOCTHO-aKTHBHBIX
BEIIIECTB HA CMauMBaHHE U aJIT€3HI0.

2. UccnenoBanue BIusHUS cTpoeHus MoJeky [TAB Ha ux
MTOBEPXHOCTHYIO aKTHBHOCTh. OTperenieHne mapamMeTpoB
a/1cOPOIIIOHHOTO CII0SI.

AncopOLOHHbEIE paBHOBECHS

JIP | 3. Uzyuenue ancopbunu [TAB u3 pacTBopoB Ha TBepIOM
ajcopbenre. OnpenelieHne yAeNbHON TOBEPXHOCTH.

4. Xpomartorpaduueckoe pasjieieHHEe CMECH HOHOB C
MIOMOIIBI0 HOHOOOMEHHBIX CMOJ.

5. Paznenenune cmecu moiuMepa M MUHEPAIbHOW COJIM U
oTpezieTIeHue MOJIEKYJISIPHOM MacChl TOJIMMEPOB METO/I0M

TeNTb-XpoMaTorpag .

DNeKTpUIecKue SIBJICHUS Ha

TOBEPXHOCTAX

JP | 6. DnekTpodopeTruueckoe
ANIEKTPOKUHETHYCCKOTO TIOTCHIIUAIA.
7. OmnpeneneHne H303JIEKTPUUECKO TOUKH THIPOKCHIA
’KeJie3a MEeToJIoM AeKTpodopesa.

OIPCACIICHUC

Knnernueckue CBOMCTBaA

AUCTIEPCHBIX CUCTEM

JIP 8.  JlUCIIEpCHOHHBIM  aHalu3  MOPOLIKOB
CEIMMEHTAINH B TPABUTAIIOHHOM IIOJIE.

9. OmpeneneHure pasMepoOB YaCTUL JUCIEPCHBIX CUCTEM
TypOMIMMETPUIECKUM METOJIOM.

METOAOM

ArperaTuBHas ~ yCTOMYUBOCTH M|
KOAryJisiliysl JUCIEPCHBIX CUCTEM

JIP 10. HccnenoBaHue MHUIIEIUIOO0pa30BaHUA B PacTBOPAxX
ITAB.
11. CuaTe3 ruapo30is THIPOKCHIA JKelle3a, H3yIeHHE ero

KoaryJisnuu 1 CTa6I/IJ'II/I3aI_II/II/I.

CrpykTypooOpa3oBaHue u
CTPYKTYPHO-MEXaHUIECKHE
CBOMCTBA TUCIIEPCHBIX CUCTEM

JIP 12. HccnenoBanue  BS3KOCTH  CTPYKTYpUPOBAHHOM
JKUJKOCTH C TIOMOIIBIO KaIMJUIIPHOTO BUCKO3UMETPA.

13. HUccnenoBanue PEOJIOTUYECKUX CBOICTB
HEHBIOTOHOBCKHUX JKUIKOCTEH C MOMOIIBIO POTALIMOHHOTO

BHCKO3UMETPA.

Coaep:kaHue caMOCTOATEIbHOI padoThI

HaumenoBaHue TeM (pa3jiejioB)

Copep:xaHue caMOCTOATEIbHONH PadoThI

IMpeamer u mnpusHaKd OOBEKTOB
KOJJIOUTHON XUMHUN

HOBTOpeHI/Ie JICKIITMOHHOI'0 MaTe€purajia

TepMoaiHAMUKa  TTIOBEPXHOCTHBIX

IToBTOpeHHEe  JIGKIIMOHHOTO  MaTepHala. IlogrotoBka K




SIBJICHUH J1a00paTOpPHBIM paboTaM
3. | AncopOIMOHHBIE PAaBHOBECHS [ToBTOpEeHNEe  JNEKIMOHHOTO  Marepuwana.  IloaroroBka
nmabopaTOpHEIM paboTamM
4. | DnexTpuveckue SIBIICHHS Ha | [loBTOpeHHEe  JEKIMOHHOTO  Marepuana.  lloAroroBka
MOBEPXHOCTAX J1a00paTOPHBIM paboTam
5. | Kuneruueckue cBoiictBa | [loBTOpeHne  nexkumoHHoro  Matepuana.  [loaroroska
JIUCTIEPCHBIX CHCTEM J1a00paTOPHBIM paboTaM
6. | ArperatuBHas ycroWumBOoCcTh U | [IoBTOpeHHME  JIEKIMOHHOTO  MaTepHana. Iloaroroska
KOAryJIsIHs TUCIIEPCHBIX CHCTEM nmabopaTOpHEIM paboTam
7. | CtpykTypooOpa3oBaHue u | [loBropeHre  JEKIMOHHOTO  Marepuama.  lloAroToBka
CTPYKTYPHO-MEXaHUYCCKUE J1a00paTOPHBIM paboTam
CBOMCTBa IMCIIEPCHBIX CUCTEM

3. OI[CHO‘IHLIC MaTepuajabl AJd MNPOBEACHUA TEKYIIEro KOHTPOJA YCIEBACMOCTH H

MPOMEKYTOYHOM aTTecTAllUU 00yYAKIIMXCS M0 IUCUUIIMHE (MOLYJII0)

[lo nucuumumHe (MOIYJIO) HPEXLyCMOTPEHBI CIEAYIOIIME BUIBl KOHTPOJIS KadecTBa

OCBOCHMSL:
TEKYILUNA KOHTPOJIb YCIIEBAEMOCTH;
MIPOMEKYTOUHAs aTTeCTalusl 00YYaroIUXCsl 0 AUCHUILTUHE (MOIYJIIO).

3.1. OneHoYHbIe MaTepHAJbl JIS NPOBeJeHHUs] TeKylleil arrecTalMyd IO JUCHUILIHHE

(MmoayJi10)

Ne | Kontposupyemblie TeMbl (pa3iesibl) HaunmeHoBaHHe OLIEHOYHOTI'O CPeICTBA

n/n
1. | IIpeamer u npu3HAKH 00BEKTOB KOJUIOMIHOW XUMHUH Keticsl. KonTpospHas pabota
2. | TepmoamHaMuKa HOBEPXHOCTHBIX SBICHUIN Keticsl. KonTpospHas pabota
3. | AncopOunoHHBIC paBHOBECHS Keticsl. KonTponeHas pabora
4. | DnexTpudecKue sIBIEHHs Ha MOBEPXHOCTSX Keticsl. KonTponeHas pabora
5. | Kunetnueckue cBOMCTBA TUCHEPCHBIX CUCTEM Keticel. KonTposibHas pabota
6. | ArperatuBHas YCTOHUMBOCTb W Koaryisiuus nucnepcHbix | Keiicel. KontponbHas pabora

CHCTEM

7. | CtpykrypooOpazoBanne ©  CTpyKTypHO-MexaHndeckue | Keticel. KonTponmsHas padora

CBOIiCTBa JAUCIICPCHBIX CUCTEM

3.1.1 TunoBble KOHTPOJbHBbIE 3aJaHUSA WM NHbIE MATEPHAJIbl, HEOOX0AUMBbIE /ISl OLEHKH
3HAHWI, YMEHU, HABBIKOB U (WJIH) ONbITA AeATEJILHOCTH B NMpoLecce TeKYIero KOHTPOJIst
ycneBaeMoCTH

Keiicbl (cuTyanuu 4 3a1a4u € 32IaHHBIMU YCJIOBHSIMH)

1.

A5po030J1b PTYTH CKOHIEHCHPOBAICS B BHUIE OONBIION Karid oObeMoM 3,5 cM’.
Omnpenenure, HACKOJbKO YMEHbBIINIACH IOBEPXHOCTHAS SHEPIUsl PTYTH, TUCHEPCHOCTD
aspososist cocrapisia 10 Mkm'. TIOBEPXHOCTHOE HATS)KEHUE PTYTU NPUMUTE PABHBIM
0,475 x/m>. (99,75 x)

Paccuuraiite paamyc dacTull THAPO30JsS 30J10Ta, €CJIU IOCJIE YCTaHOBJICHMUS
ceauMeHTarmoHHo-1udPpy3uonHoro paBHoBecust npu 293 K nHa BeicoTe h =8,56 cm
KOHLIGHTpAlUs 4YacTHIl M3MeHWiIach B 2,5 pas. IlmorHocts 30mota p = 19,3 r/em’,
mwioTHOCTH Boasl pO =1,0 r/em’. (3,9-107° m)

Jlns gactunsl paguycom 27-107 ¢M BeIMYMHA CPEIHETO CMEIIEHUs cocTaBiser 1-10°
‘cM. Kakoe cmemenue Oyaer MMeTh dacTHIa paamycoMm B 52-107 cM, Haxoxsmascs B
TOM e cpejie U Ipu Toit ke Temmeparype? (0,7-107° m)

PaccunraiitTe AMEKTPOKMHETHYECKUN TOTCHIIMAT YacTUI[ OCHTOHHUTOBOW TJWHBI IO
pesyabTataM 3JekTpodope3a MpHU  CIEAYIOUIMX YCIOBUSAX: PACCTOSHUE MEXIY
anekTpojaamu 25 cm, Hanpspkenue 100 B, 3a 15 MuH yacTuisl nepeMeniaroTcst Ha 6 MM K
aHO/y, OTHOCHUTEJIbHAS JUAJIEKTpUYecKas MpPOHULAeMOCTh cpeabl 78,2 (mpu 298 K),
BA3KOCTB cpebl 8,94-107 [Ma-c. (21 mB)

[Ipennonaraercs, 4yTo H30TEpMa aaCcOpPOLUM OMMCHIBAEeTCS YypaBHeHHEeM JIeHrmropa.
(0,51 um?)

Jlns xoarynsiuu 10-10°° M 3oms Agl tpebyercs 0,45-10° M pacteopa Ba(NO3)2.
Konuenrpauus snexrponuta pasna 0,05 kmons/m’. Haiiure mopor KoaryJsisiauu 3001s.



10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

(2,15-107° xmMonb/Mm?)

Beluucnure BenMYMHY CpEIHErO CMEIIeHMs 4dacThlbl ruapo3onss Ag 3a 10 c, ecnm
paguyc yactuisl 5-10°° cm, Baskocth cpeasl 0,01 myas u Temmeparypa 20°C. Kakos
koo dunuent nuddysnuu gactun B 3tom ruaposone? (9,26-10° m; 4,29-107'% m*/c)

Hns rugpozonst Al203 paccuuTaiiTe BBICOTY, Ha KOTOPOM KOHIIEHTpPAILUSl YaCTHIL
yMeHbIMTCs B 2,7 pasa. JlucnepcHocTs (Gasel ruapo30is coctasuser 10° M, mioTHoCTh
AI203 4 t/cM’, WIOTHOCTH AUCHEPCHOHHOM cpexsl 1 r/cMm’, Temmeparypa 293K.
Yactuuesl chepuueckue. (1,2 m)

Omnpenenurte MoBepxXHOCTHOE HaTsDKeHUe OeHzona npu 293, 313 u 343 K. [Ipumute, uto
TIOJTHASI TIOBEPXHOCTHAS DHEPTHUS HE 3aBUCUT OT TEMITepaTyphl U i OeH3o1a paBHa 61,9
MJDk/M*. TemneparypHbiii KO3(QOUIMEHT IS TOBEPXHOCTHOTO HATsKEHUs paBeH — 0,13
m/bx/(M*K). (23,8:107; 21,2:10° 1 17,3:107 Ix/m?)

Yactuus! aspocuna SiO2 B BogHO# cpene npu pH = 6,2 UMEIOT 3J1eKTPOKUHETHYECKHHA
noreHnuan, pasHeli —34,7-10° B. Ha kakoe paccTOSHME M K KakOMYy DIEKTPOIY
cMecTsTes yacTuibl 3a 30 MUH, eClii HampsbkeHue B mpubope ans anekrpodopesa 110
B, paccrosHMe Mexay dieKkTpoAaamMu 25 CM, OTHOCHUTENbHAs JIUAJIEKTpUYECKas
nponunaemMocts cpeast 80,1, Bsaskocts 1-107° Ia-c. (1,95-107 m)

Kakoe xommuectBo pactsopa Al2(SO4)3 konuentpanuu 0,01 xMons/m® TpeOyeTes st
koaryssuu 1-107° m° 3051 As203? Topor koaryssuu 96-10° kmons/M® (9,6 M)
Paccunraiite MONHYIO MOBEPXHOCTHYIO 3HEPTHI0O 6 I 3MyJbcHU O€H305la B BOJE C
kouuenrpanuein 40 % (mMacc.) W AUCHEpPCHOCTBIO 5 MM mpu Temmeparype 303 K.
[InotHOCTs Genzoma 0,858 r/cM’; Mex(asHOE INOBEPXHOCTHOE HaTskeHume 26,13
M/DK/M®?, a TeMmrepaTypHbIi KOI(POHUIMEHT MOBEPXHOCTHOIO HATSHKEHHS OeH30.1a
pasen — 0,13 mJIx/(M>K). (5,5 JIx)

PaccuuTaiite 35meKTpodOpeTHIECKYI0 CKOPOCTh MEPEIBIKEHUS YaCTHIL 3015 Ccysbduaa
MBIIIBSKA TI0 CIEAYIOIINM JaHHBIM: (-TTOTEHIMAN YacTull paBeH — 42,3 mB, paccrosiaue
Mexay aekrponamu 0,4 M, BHEIIHASA pa3HOCTb MOTeHIUaNoB 149 B, BA3KOCTH cpelibl
1-107° Ila-c, oTHOCHTENBHAA AUAIEKTpHUEcKas mporunaemocts 80,1. (10,5 Mkm/c)
[Topor koarynsiuu oTpUIaTeIbHO 3apshKkeHHOTo ruapo30is As2S3 nox aeiictBueM KCl
paseH 4,9-107 mons/n. C nomompto npasun Ilynene-Tapan u Jlepsaruna—Jlannay mis
9TOrO0  30JI1 PacCUUTAWTEe TMOPOrM  KOAryJsIMM, BBI3BIBAEMOM  CIEAYIOLIUMH
anektponutamu: K2S0O4, MgCl12, MgS04, AICI3 u Al2(SO4).

Boruncnute cpenHuil AMaMeTp YacTHIl THMAPO30Js 30JI0Ta, €CJIA MOJACUYET YMCIIA YaCTHIL]
B JIBYX CJIOfX, YAAJIEHHBIX ApyT oT Apyra Ha 0,1 MM, nan B BepxHeM cioe 408 mTyk, a B
awkHeM 779. InotHocTs 305012 19,3 r/eMm’, Temmniepatypa 19°C. (6,5-10° m)
OCMOTHYECKOE JaBIICHHE THAPO30JIs 30J10Ta ¢ KOHIEHTpaimeii 2 kr/m’ ipu 253 K pasrO
374 TIla. Paccuuntaiite koddpdurment auddy3unm yacTul B 3THUX YCIOBUSX, €CIIU
wIoTHOCTL 30j0Ta 19,3 r/cM’, Bsskocts cpexst 1:10° Tlarc. ®opma wacTu
chepuueckas. (3,1-107"° m%/c)

Jlis  ompeneneHus TMOBEPXHOCTHOTO  HATSOKEHMsI BOJBI  B3BEIIMBAIOT  Karliy,
OTpBIBAIOIMECS OT KalWwulsipa, M U3MEPSIOT AMAMETP LIEWKH Kallli B MOMEHT €€
orpbiBa. Okaszanoch, yTo mMacca 318 kamens BoAbI paBHa 5 I, a AUAMETP IIECHKH Karljiu
0,7 mm. Paccuuraiite noBepxXHOCTHOE HaTskeHue Boabl. (70,17-107° JIx/M?)
Paccuuraiite Bennunny (-noTeHIana Ha rpanuie BogHbii pactBop KCl — memOpana u3
noaucTupoia. B mporecce snekTpoocmMoca 00beMHast CKOpOCTh paBHsiiack 15-107'° m'/c,
cuma toka I = 7-10°A, ygmenbHas OJNEKTpUYECKas IPOBOAUMOCTH  CPEJBI X
= 9-10° om'™M', Baskocte M = 10° H-c/M’, OTHOCUTENbHAs IUIJIEKTPUUECKAS
NPOHULIAEMOCTD € = 81, dlIeKTpUuUecKas KOHCTanTa £0= 8,85-107"2 ®/m. (26,9 mB)
PaccuuTaiite Bpems, 3a KOTOpoe cQepHuecKue YacTHIbl CTeKJa OCelaloT B BOJIE Ha
paccrosiaue 1 cm, ecan aucnepcHocTh yacTui 0,1 MKM ', TUIOTHOCTL AMCHIEPCHOM (asbl
U JIMCIIEPCHOHHOM Cpeibl COOTBETCTBEHHO paBHbl 2,4 u 1,0 r/cm’. Bsskocts
nucnepcronnoi cpennt 1:107° ITa-c.(131 ¢)



20. ITonp3ysice ypaBHeHHEM Penesi, cpaBHUTE MHTEHCHMBHOCTH PAaCCESHHOTO IUCIIEPCHOU
CUCTEMOMH CBeTa MpH OcBeleHNH cUHUM cBeToM (A1 =410 HM) U KpacHBIM CBETOM (A2 =
630 HM). THTEHCHMBHOCTH MaJarolMX MOHOXPOMATHYECKUX MYyYKOB CBETA OJJMHAKOBBI.
(5,57)

21. Beluncnure ynenabHYIO IOBEPXHOCTh | KI yTrOJIBHOM MBUIM C AMAMETPOM YacTHIL,
pasubM 0,08:107° M. [TnotHocTs yros 1,8 kr/v’. (4,17-10% M*/kr)

22. PaccuuraiiTe 3JIEKTPOKMHETUYECKUN MOTEHIMANl MOBEPXHOCTH YacTUI[ OCHTOHUTOBOM
TJIMHBI 110 pe3yJibTaTaM 3JIeKTpodopesa mpu CAeAYIOUUX YCIOBUAX: PACCTOSTHUE MEXTY
aneKkTposamMu 25 cM, Hanpsbkenue 110 B, 3a 15 MuH yactuiel nepememarorcs Ha 6 MM K
aHOJZly, OTHOCHUTEJIbHAs NUAJIEKTpUYecKas MpoHHuLaeMocThb cpenbl 78,2 (mpu 298 K),
BA3KOCTH 8,94-107 ITa-c. (21,5mB)

23. Beluucnure paanyc 4acTHIBI 30J15 30J10Ta, €CIU 3a | MMH YacTHLa IepeMecThIach Ha
10,65-10°° m. Temneparypa onbita 393 K, Baskocts cpeani 0,0105 ITa-c. (2,9-10°° m)

24. PaccunraiiTe, Ha KakoOM BBICOTE OT JIHA COCyAAa NPH YCTAaHOBHBIIEMCS PaBHOBECUU
KOHIIGHTpALUsl THIPO30Jisi Cyib(uaa MBIIIbIKA YMEHBIIUTCS BIBOE, €CIU CpEIHHM
nunamerp wactur 1-10° M, mnotHoCcTs wactun 1,9 r/cm’, mnotHOCTH cpempl 1 r/em?’.
Temmnepatypa 290 K. (5,89 m)

25. Tuapo30Ib  30110Ta COCTOMT M3 dacTHl auameTpoMm 2-107cM W Haxomurcs mpH
temneparype 27°C. Ha xakoil BbICOTE OT JHA YMCIO YaCTHUI] B 30JI€ YMEHBIIUTCSA B 2
pasa. [IIOTHOCTH 30J151 U 9aCTHI] 30J10Ta COOTBETCTBEHHO paBHbl 1 1 19,3 r/em’. (3,82 M)

KonTpoJbHblii padoTa

3agaHust 10 KOHTPOJIbHOM padote Nel

1. Kakue BemiecTBa Ha3bIBAIOTCS OBEPXHOCTHO-aKTUBHBIMHU? YKaKUTE OCOOCHHOCTU CTPOCHHS
monekyn ITAB. IlpuBenure npumeps! IIAB M moBepXHOCTHO-MHAKTHBHBIX BemiecTB. JlaiTe
OIlpe/ieNIEeHNE IOBEPXHOCTHOM aKTUBHOCTH KaK IapaMeTpa.

2. KaxoBbl mnpHuuHBl TOAHATHSA (ONycCKaHus) >kKuIKocTed B kamwuisipax? Ilpusenure
HE00X0/IMMbIE YPaBHEHUS U JaiiTe KpaTkue 0ObsICHEHUS.

3. PaccumraiiTe monHyr0 TOBEpXHOCTHYIO sHepruio 200 r sMynbcuu O€H30jla B BOJIE C
conepkanreM Oensonma 12% wmacc. u aucnepcHocThio 2 MM~ mpu Temmeparype 20°C.
ITnotHocTs Gensoma P ~0,858 r/em®, mexdasznoe Harskenne O =28 mJDx/M2, do/dT = -0,13
mJx/(M*K).

4. Haiinute MoBEpXHOCTHOE HATSHKEHUE JKUJKOCTH, €CIIU B KaWIISIPE U3 CTEKJIa C BHYTPEHHUM
nauaMeTpoM | MM OHa moaHsAIach Ha BbIcOTy 12,8 Mm. IlnotHocTs sxuakxocty pasHa 0,81 r/cm?.
Hccnenxyemast ®UIKOCTb MO MMOBEPXHOCTHU CTEKJIA CIIOCOOHA PACTEKATHCA.

3ajaHus 10 KOHTPOJbHOM padoTe Ne2

1. IpuBenute KIaCCHU(PHUKALNIO TOPUCTBHIX aIcopOEeHTOB Mo pa3mepam mop. Kakwe Tteopuu
OIUCBIBAIOT a/ICOPOLIMIO Ha MOPUCTHIX TeJax Mo ITOH Kilaccupuxanun?

2. KakoBel mpuyuHbI OpOyHOBCKOro JIBMXKeHHUsA? — Kakum mapaMeTpoM XapakTepusyloT
MHTEHCUBHOCTh OpOYHOBCKOTo JBWXeHHA? OT Kakux CBOHCTB CHUCTEMbBI 3aBUCHT 3TOT
napameTp?

3. AncopOuus pacTtBopeHHOTOo B BojJe IIAB Ha moBepXHOCTH PacTBOP-BO3IYX IMOAYUHSCTCS
ypaBHeHnto Jlenrmriopa. [lpu kounentpamuun [TAB €=0,1 Monp/l cTeneHb 3alOJHEHUS
noepxHoctu O = 0,4. Paccuuraiite nmoBepxHoctHoe HarskeHue npu 300K m xoHueHTpauuu
ITAB B pactBope, paBHoii 0,2 mMonb/n. Monekyna [IAB 3aHuMaeT Ha TIOBEPXHOCTH ILIONIAIH

17 0,2 HM?, MOBEPXHOCTHOE HaTsKeHue Boabl O = 71,66 mIIx/M>.
4. Ucnonb3ys ypaBHenue ['ym - UenMeHa, paccuuTaiTe 3HauYC€HHE MOTEHIMAIA HA PACCTOSHUU
10 1 30 HM ot Mex]a3HO TOBEpXHOCTH. [[MCTIEpCHOHHOM Cpeoil sIBIIIETCSI BOJHBIN pacTBOP

NaCl ¢ koHUIEHTparuei € = 510" mos/1 (uamuddepentnsrii anekrponur), T =293K, ¢ = 80,1,

Ps =0,03 B.



3.1.2. MeTtoanueckue MaTepHaJbl, OINpeAe/sOle MNPOLeAypPbl OLCHHMBAHUS 3HAHWIA,
YMeHHH, HAaBbIKOB M (WIH) ONbITA [IeATEJbHOCTH B XOJAe TeKylIero KOHTPOJs
yCIeBaeMOCTH

Keiicol (cuTyanuu 4 3a1a4M ¢ 32JaHHbIMHU YCJIOBUSIMH)

OOyuaromuiicss JTOJKEH YMETh BBIJCIUTh OCHOBHBIC MOJIOXKEHHS M3 TEKCTa 3a7ayH,
KOTOpBIE TPEOYIOT aHaIM3a U CIIyKaT YCIOBUAMHU perieHus. Mcxos U3 mocTaBiIeHHOTO BOIpoca
B 3ajlaue, MONBITATbCS MAaKCUMAJIbHO TOYHO OINpPENENUTh Npo0IeMy U COOTBETCTBEHHO PELIUTH
ee.

3agaun MOTYT peIIaThCsl YCTHO W/WIM MUChbMEHHO. llpu pemieHuu 3aiad Takke BajkKHO
MpaBUIBLHO C(HOPMYIHUPOBATH M 3alHCaTh BOMPOCH], HadyWMHAs C Oojiee OOMMX H, KOHYAs
YaCTHBIMM.

Kpumepuu oyenusanus — olieHKa yUUTHIBAET METObl U CPEJCTBA, UCIIOIb30BAaHHBIE MIPU
peLICHUH CUTYallMOHHOM, MPOOIEMHOH 3a/1a4H.

OueHka «omauunHO» CTaBUTCS B Cciyyae, Korja oOOydarolWiicsi BBINOJHWII 3a/laHue
(pemm 3a1a4y), UCMOMIB3YS B ITOJTHOM 00BbEME TEOPETUUECKHUE 3HAHUS U MPAKTUYECKUE HABBIKH,
MOJTyYEHHBIC B TIpoIiecce 0OydIeHHUS.

OreHka «xopouioy CTaBUTCS, €Ci 00yYaroIIUiCs B 1IE€JIOM BBIIIOJIHHUI BCEe TpeOOBaHUS,
HO HE COBCEM YETKO OIpeleisieTcss Omnopa Ha TEOPETUYECKUE TOJIOKEHHSI, H3JI0KEHHbIE B
Hay4HOW JIUTEpaType MO JAHHOMY BOIIPOCY.

Ouenka «yoognemseopumenbHo» CTaBUTCS, €CIIU 00yUaIOUIUIICs MOKa3all MOJ0KUTEIbHbIE
pE3yJIbTAThI B IIPOLIECCE PELICHMS 3a4aUH.

OueHka «HeyoognemeopumenbHoy» CTaBUTCA, €CIUM OO0ydYarolMiics HE BBIIOJHWI BCE
TpeGoBaHuSI.

KounTtpoubHas padora

OrneHuBaeTcss HE TOJNBKO INIyOWHA 3HAHUM IMOCTABJICHHBIX BONPOCOB, HO U YMEHHE
U3JI0KUTh TUCHbMEHHO.

Kpumepuu oyenuseanus: mociaen0BaTeNbHOCTb, TOJIHOTA, JOTMYHOCTD U3JI0KEHHUS, aHAIIN3
pa3IMuYHBIX TOYEK 3PEHHS, CaMOCTOsATEeNbHOE 00001IeHne MmaTepuana. M3noxeHue marepuana
0e3 (paKTUIEeCKHX OIIHNOOK.

OneHka «omauyHo» CTaBUTCS B Cllydae, KOTJa COOJII0/IeHbI BCE KPUTEPUH.

OrneHka «xopouioy CTaBUTCS, €Ci 00y4arolInicsl TBEPIO 3HAET MaTepuai, rpaMOTHO U
[0 CYLIECTBY H3JIaraeT €ro, 3HaeT MpaKTHYecKyko 0a3y, HO JOIMYyCKaeT HeCyHIeCTBEHHbIE
MOTPEIIHOCTH.

Ouenka «ydogremeopumenvbHoy CTaBUTCS, €cCld OOydYaloIIUMHCS OCBOMJI TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAEJIbHBIX JETaJel, 0MYyCKaeT HETOYHOCTH, HEJOCTATOYHO
MpaBWibHbIE (OPMYIUPOBKH, HapyllaeT MOCIeA0BaTEIbHOCT, B M3JIOKEHUH MaTepHana,
3aTpyJHSETCS C OTBETAMM, IIOKA3blBAET OTCYTCTBHE JIOJDKHOW CBS3M MEXAY aHaIU30M,
apryMeHTanuei 1 BbIBOJaMH.

OneHka «HeyoosnemseopumenbHo» CTaBUTCS, €ClIM OOydalolMHCS He OTBEeYaeT Ha
MOCTaBJIEHHbIE BOIPOCHI.

3.2. OueHo4HbIe MATEPHAJIbI JJIs1 IPOBEACHHUS IPOMEKYTOYHON aTTeCTalluH
3.2.1. Kpurepum ouieHKH pe3yJbTATOB 00YUEeHHUs 10 JUCUMUILIMHE (MOTYJII0)

MIxana PesyabTaThl
Iloxa3aTenn oneHMBaHUS Pe3yIbTATOB 00yYeHHA
OLICHHBAHHS o0y4eHust
OTJIMYHO 3HaerT: - oOyyarommiicss TIyOOKO M BCECTOPOHHE YCBOMJI MaTepHall, YBEpPEHHO,

JIOTUYHO, TIOCIEAOBATEIBHO M TPAMOTHO €T0 M3JIaraeT, ONUpasch Ha 3HAHUS
OCHOBHOH M JIOTIOJTHUTENILHOM JINTEpaTyphl,

- Ha OCHOBE CHCTEMHBIX HAay4YHBIX 3HAHWH JellaeT KBaIM(UIMPOBaHHBIC
BBIBOJIbI M 00001IIeHNS1, CBOOOIHO ONEPUPYET KATETOPUSIMH U MOHSATHIMHU.
Ymeer: - o0ydJaromuiics yMeeT CaMOCTOSITENIbHO M INPAaBUJIBHO peliath y4eOHO-
npodeccHoHaNbHbIE  3aJa4d WM 33JaHus, YBEPEHHO, JIOTMYHO,
HOCIIEIOBATENBHO U apIyMEHTHPOBAHO U3JIaraTh CBOE PELICHHE, UCIIONB3Ys
Hay4YHBIC TTIOHATHS, CChUIAsICh HA HOPMATHBHYIO 0a3y.

Brnapgeer: - o0ydarommiicsi BIaJeeT panuoHAIBLHBIMA METOJIaMHU (C HCIIOJIb30BaHHEM
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panMOHATBHBIX METOAWK) PEeIIeHHUs CIOXKHBIX HMPOQEeCcCHOHANBHBIX 3a/ad,
MIPEICTaBICHHBIX JIEIOBEIMHU UTPAMH, KecaMu U T.1.;

[Ipu pemerny MpoIEeMOHCTPUPOBAI HABBIKA

- BBIICTICHUS TIIABHOTO,

- CBS3KOW TECOPETHUYCCKUX TMOJOKCHUH C TPeOOBAHWSIMH PYKOBOISIINX
JIOKyMEHTOB,

- U3JI0KEHHMsI MBICIIEH B JIOTHUECKOH MOCIeI0BaTeIbHOCTH,

- CaMOCTOSTENILHOTO aHalin3a (haKThl, COOBITHI, SBICHUMN, MPOIECCOB B MX
B3aMMOCBS3H U IUAICKTHICCKOM Pa3BUTHH.

XOPOIIIO 3Haer: - oOygarommuiicss TBEpAO YCBOWJI MaTepual, JOCTAaTOYHO TPAMOTHO €ro
M3J1araeT, OMUPasiCh Ha 3HAHUS OCHOBHOW U JIOTIOJIHUTEIBLHOMN JINTEPATYPBI,
- 3arpynasercss B (OpPMYyIHPOBAHHM KBATH(DUIMPOBAHHBIX BBIBOJOB U
0000IIICHU, ONepUpyeT KaTeropusiMM W TMOHATUSAMH, HO HE BCernaa
MPABUIBHO HX BEPH(HUIIUPYET.

Vmeer: - O0YYAIOIIHICS YMEET CAMOCTOSATEIBHO M B OCHOBHOM MPABUIILHO PEIIATH
yueOHO-IPO(ECCUOHANIBHBIE 3aa4d WM 3aJaHHs, YBEPEHHO, JIOTMYHO,
MTOCITEIOBATEIbHO W apryMEHTHPOBAHO W3JIaraTh CBOEC pEIICHHE, HE B
TIOJTHOM Mepe WCIIONB3Ysl HAydYHBIC MOHSTHS M CCHUIKM HA HOPMATHBHYIO
0azy.

Bnaneer: - oOydJaroIuiics B IEJIOM BIAJCET PAlMOHATBHBIMA METOAAMH PEIICHUS
CJIOXKHBIX HpO(beCCI/IOHaJ'H)HI)IX 3aJa4, Mp€ACTaBJICHHLIX ACJIOBBIMU UT'PAMU,
KelicaMu U T.J.;

IIpu pemeHnr CMOT TNPOJAEMOHCTPHUPOBATH JIOCTATOYHOCTh, HO HE
FHy6I/IHHOCTB HaBBIKOB,

- BBIJICIICHHS TJIABHOTO,

- M3JI0KECHHMSI MBICIICH B JIOTHUECKOH TOCIEIOBATEILHOCTH,

- CBS3KH TEOPETUYCCKUX IOJIOKCHUN C TPEOOBAHHUSIMHU PYKOBOISIINX
JIOKYMEHTOB,

- CaMOCTOSATENILHOTO aHan3a (haKThl, COOBITUH, SBICHUMN, MPOIECCOB B MX
B3aMMOCBSI3H U IUATCKTUYCCKOM Pa3BUTHH.

YIAOBJIETBO- 3HaeT: - o0yJaromuiicsi OpHEHTUPYETCS B MaTepHaie, OJHAKO 3aTPyAHSACTCA B €r0o
PUTEJIBHO H3J10KEHNH;
- TIOKa3blBaeT HENOCTATOYHOCTh 3HAHMH OCHOBHOW M JOMOJHUTEIHHOM
JHUTEPATYPHI;

- c1abo apryMeHTHPYET Hay4HbIE ITOJI0KEHHSL;
- IPaKTHYECKH He CrocoOeH c(hOpMyITHPOBATh BBIBOJIBI 1 0000IIEHNS;
- YaCTUYHO BJIJICET CUCTEMOM IOHATH.

Ymeer: - 00y4aroIuiicsi B OCHOBHOM YMEET PELINTh y4eOHO-IPO(eCcCHOHAIBHYIO
3aJady WIN 33/laHAe, HO JOITyCKaeT OIMOKH, c1ab0 apryMEHTHPYET CBOE
pelIeHne, HeJOCTaTOYHO HCIIONb3YeT HAYYHBIE TOHATHS U PYKOBOISIINE
JIOKYMEHTBI.

Brnaneer: - oOydaromuiicss BiIafeeT HEKOTOPHIMH palMOHAIBHBIMA METOJaMHU
peLICHUs]  CIOXHBIX  MPOPECCHOHANBHBIX  3aJay, IPEACTaBICHHBIX
JICIIOBBIMH MI'paMH, KeficaMt U T.1.;

[Ipu pemenny TpoIeMOHCTPHUPOBAT HEAOCTATOYHOCTh HABBIKOB

- BBIICTICHUS TJIaBHOTO,

- M3IIO’KEHHS MBICIICH B JIOTHYIECKOH MOCIEIOBATEIIEHOCTH,

- CBS3KH TEOPETUYECKHUX IMOJOXKEHHH ¢ TPeOOBAaHHSIMH PYKOBOISAIINX
JIOKYMEHTOB,

- CaMOCTOSTEIIFHOTO aHaju3a (haKThbl, COOBITHIA, SIBICHUH, IPOILIECCOB B MX
B3aMMOCBS3H U IUANEKTHYECKOM Pa3BUTHH.

HEYJIOBJIETBO- 3Haer: - 00y4JaroIIHIACs HE YCBOMII 3HAYUTEIILHON YaCTH MaTepHala,;
PUTEJIBHO - HE MOXKET apr'yMEHTUPOBATh HAYUYHBIE [TOJIOKEHHUS;

- He (OPMyIHpPYeT KBATHU(HUIIMPOBAHHBIX BEIBOJOB U 0000IICHHUI;

- HE BJIQJICET CUCTEMOM NOHSTHUH.

Ywmeer: o0ydJalomuiics He IMOKa3al YMEHHE pemarh y4eOHO-podeccCHOHAIBHYIO
3aJa4y WM 33JaHHe.
Brnapeer: HE BBINTOJHEHBI TPEOOBaHMS, MPEIABSIBISIEMbIC K HaBBIKAM, OIICHUBAEMBIM

«YAOBJIECTBOPUTEIHHO.

3.2.2. KoHTpoJIbHBIE 321aHUS W/WJIH HHbIe MAaTePHAJIbI 1Jisl IPOBeAeHUs MPOMEKYTOYHOM
arrecTaumuu
Cnucok BONPOCOB VISl YCTHBIX OTBETOB (BAPHMAHTHI TECTA)

11



10.

1.

12.

13.

14.

[Ipenmer xkommouaHoi xumuu. I[Ipu3Haku o0O0BEKTOB KoiougHOW xumuu. [lo-
BEPXHOCTHAs SHEprusl. KonnuectBeHHbie XapaKTePUCTUKHU JUCTIEPCHOCTH.
Knaccugukanus nucnepcHbix cucreM. KomutoniHast XuMust 1 XUMUYECKast TEXHOJIOTHS.
[ToBepxHOCTHOE HATSHKEHME: TEPMOJAMHAMUYECKOE ompezesieHue, (pU3nueckuil cMbIC,
BIMSHUE TPUPOABI B3aUMOAEHCTBYomMX ((a3. BpiBox ypaBHEHHS [UId TOJHOU
(BHYTpeHHEW) »HHEpruu mnoBepxHOcTHOro ciosi (ypaBHeHue I['n66ca-I'enbMrombia).
3aBUCUMOCTb TEPMOJIMHAMUYECKUX NTaPaMETPOB MIOBEPXHOCTHOI'O CJIOSI OT TEMIIEPATYPHI.
Meron u30bITKOB ['mO0ca. BbhBOA (QyHIaMEHTATBbHOTO aaCcOpOIIMOHHOTO YpPaBHEHHS
I'n66ca. I'mbGOcoBckast aacopbums. YacTHoe BbIpakeHue ypaBHeHHs [ubOca.
[ToBepxHOCTHAsi aKTUBHOCTH; MOBEPXHOCTHO-aKTHBHBIE U TOBEPXHOCTHO-WHAKTUBHBIC
BELIECTBA.

Anres3ust 1 cMauMBaHUeE; onpenerneHus. YpaBHeHue Jronpe s paboTel aare3uu. Yroiu
cMaunBaHuad U ypaBHeHue FOura. YpasHenue Jlrompe-lOnra st paGoTbl ajaresuu.
Bmusaue [1AB Ha anresuto u cmaunBanue. Pactekanue, kodPUIMEeHT pacTeKaHus 1O
I'apkuncy.

[IpaBuno ¢a3 ITubbca w guCTIEpCHOCTh. BnusHWE KPHUBU3HBI TMOBEPXHOCTH
(tuciepcHOCTH) Ha BHYTpPEHHEE JaBiieHHe Tell (BBIBOJ M aHaIM3 ypaBHeHus Jlammiaca).
Kanunnspusie senenus (ypasHenue XKropeHa).

BnusiHue nucnepcHOCTH Ha TEPMOJAMHAMMUYECKYIO PEAaKIMOHHYIO CIIOCOOHOCTh. BhiBOA
YpaBHEHUs KanwuUIIpHOM KoHJeHcanuu KenbBuHa ©W  ero aHanus. Briusaue
JMCIIEPCHOCTH Ha PAaCTBOPUMOCTb, TeMmepaTypy (a3oBoro mepexoja M KOHCTAHTY
PaBHOBECHS] XUMUYECKON PEAKIIHH.

Metoapl TOMY4YeHHs JUCHEPCHBIX CHUCTEM: JUCHEPrUPOBAHUME U KOHJEHCALMS.
VYpaBHenue PeOunpepa mys paboThl qucneprupoBaHus. AJCOpOIUMOHHOE TMOHMKEHHE
npounoctu (3ddexr Pebunnepa). Konaencauus ¢usnueckas U XUMHUYECKas. DHEpPrus
['m60ca obpazoBanust 3apojbiiia HOBOW (a3l MPU TOMOTEHHOW KOHJIEHCAIUU, POJh
MIEPECHIIIECHNUS.

Knaccudpukanus mexanuzmoB ancop6ruu. Ilpupona ancopOIMOHHBIX CHI U HUX
ocoOeHHOCTH Tpu (U3MUecKoil ajncopOumu. BpIBOA ypaBHEHUs s DHEPTUU
JUCIIEPCUOHHOTO B3aUMOJICHCTBUSL aTroma ajicopbara c¢ anacopOeHToM. HM3orepma,
n30cTepa, U30MUKHA a/IcCOpOLIUH.

Monomonekymsipaas anacopOrus, ¢gopMa H30TepMBbI ancopOuuu. YpaBHeHue [ eHpw.
OcCHOBHBIE TIOJIOKEHUS TeOpUH JIeHrMIopa, BBIBOJ ypaBHEHUS U €ro aHanu3. JInHelHas
¢dbopma ypaBHeHus JIeHrmiopa.

Teopust nomumonexysipHoi aacop6mu bOT: ucxoaHbIe MOT0KEHUS, BBIBOJ YPaBHEHUS
M30TEepMBI B ero aHayim3. JluneiiHas ¢opma ypaBHeHnus bOT. Omnpenenenue yaenbHON
MOBEPXHOCTH aJICOPOEHTOB, KaTaJIM3aTOPOB U JIp.

KonnuecTBeHHbIE XapaKTEPUCTUKH TOPUCTHIX MAaTEpUANIOB: IMOPUCTOCTh, YJENIbHas
MIOBEPXHOCTh, pa3zMmep mnop. llopuctele Tena KOpIyCKyJISpHOH, KpPUCTAIIIMYECKOH H
ryouaroil cTpykTypbl, MeToAbl uX nonydeHus. Knaccuduxanus nmop no yOunHuny u
TEOPHH ATCOPOIHH.

AncopOnss Ha TOPHUCTBHIX aicopOeHTax. Teopwsi KamWUSIPHOW KOHJEHCAIWU.
KannmispHo-KOHJEHCAalMOHHBIN TUcTepe3nc. Pacuer M Ha3HaueHHWE MHTErpalbHON MU
g depeHnraibHON KPUBBIX paciipeielieHusl 00beMa Mop Mo UX pa3Mepam.
[TorenumanbHas  Teopuss  agcopOuuu  I[lomsHu.  AACOpPOLMOHHBIA — TOTEHIMA.
XapakTepucTuueckass KpuBass ajncopOuuu. TemneparypHas HWHBapHaHTHOCTb H
apPUHHOCTD XapaKTEPUCTUIECKUX KPUBBIX.

OcoOenHocTu aAcopOLMU HAa MUKPOMOPUCTHIX ajcopOeHTax. O00OIIeHHOe ypaBHEHUE
teopun JlyounuHa (Teopusi 00bEMHOTO 3alOJHEHUSI MUKPOIIOP), YAaCTHBIE CIIydau 3TOTrO
ypaBHeHus (ypaBHeHue [lyomHuHa-PagymkeBuda). Pacuer oOmiero oobema MHUKpPOIIOp
110 U30TE€PME ATCOPOLIHH.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Ocob6ennoctu ancopbuun IIAB Ha rpanume paszgena pacTBOp-Bo3AyX. BimsHue
ctpoenus moJekya [TAB Ha moBepXHOCTHYIO akTHBHOCTH (TpaBmiio Tpay6Oe-/lrokio). 3a-
BHUCUMOCTh IOBEPXHOCTHOTO HATsDKEHHMsI OT KoHueHTpauuu [IAB npu cobmogenun
3akoHa ['eHpu u ypaBHeHus JleHrmropa. BeiBog ypaBHeHus [1IumkoBckoro.
IToBepxHocTHOE naBieHue anacopOuuonHoW mieHkH IIAB. VYpaBHeHHS COCTOSHHS
JBYMEPHOTO Ta3a Ha IOBEPXHOCTU >KUJIKOCTH (BBIBOM); pa3IMYHbIE arperaTHble
COCTOSIHUSL aJCOPOIMOHHBIX IIeHOK. Becwkl JleHrmiopa u ompezeneHue pa3MepoB
Mmouekya [TAB.

HNonoobmenHas ancop6buusi. IIpuponnsie M cuHTeTMYeckue MOHUTHI. Kitaccudukarms
MOHHUTOB MO KHUCIOTHO-OCHOBHBIM cBoicTBaM. IlonmHas u auHaMuyeckass OOMEHHBIE
emkocTd. KoHCTaHTa paBHOBECHSI HOHHOTO OOMEHa, ypaBHeHHe HUKoIbCKoro.

BriBoa ypaBHEHUS AJ11 CKOPOCTU OCAKJIEHUS YaCTHIl B TPABUTALIMOHHOM I10JI€. Y CJIOBHS
cobmoaenus 3akoHa CTokca. CelIMMEHTAIMOHHBIA aHalU3, pacyeT M Ha3HAauYeHUe
KPUBBIX paclpeaeseHus YacTHUll TI0 pa3MepaM.

ITpupona OpoyHOBckoro nBmxeHus. [loHsATHE W ompeneneHHe CpelHEKBAJAPaTUYHOTO
CABUra IO BHIOpAaHHOMY HampaBieHHIO. B3auMOCBS3b MeXay CpeJHEeKBaJpaTUIHBIM
caBUroM M KodpduuuenToM auddysun (BeIBoj 3akoHa DifHIITEHHA-CMOIYXOBCKOTO).
DKClepuMeHTalbHas MPOBEPKA 3aKOHA.

CeaumMeHTaMoHHO-TU(PY3MOHHOE paBHOBEcUE. BbIBONI ypaBHEeHUs (TUTICOMETPHUYECKUI
3aKkoH). Mepa ceAMMEHTAaMOHHOM ycToHuMBOCTH. akTOphl, BIUSIOUIME Ha
CEIMMEHTAILMOHHYI0 YCTONYNBOCTh IUCIIEPCHBIX CUCTEM.

Mexanu3mbl 0o0pa3zoBaHusl ABoiHOro anekrpudyeckoro ciost (J9C). CooTHomeHus
MEXIy DJEKTPUYECKMM IIOTCHIMAJIOM M IIOBEPXHOCTHBIM HATSKEHUEM  (BBIBOJ
ypaBHeHUH Jlummmana). DJeKTpOKamWUIIpHble KPHUBBIE UM OINpeAeNieHHEe MapaMeTpoB
H2C.

O6mme mpencraBinenus o teopusix crpoenust [I9C. Ypasuenue Ilyaccona-bonpiimana
s nudgysHoin wacth JIOC wm ero pemieHue Ui ciydas  cina®o3apsyKeHHBIX
noBepxHocTer. YpaBHenue I 'yn-Henmena.

Cospemennass teopust crpoenust JOC (teopus IlrtepHa); ponb crneunpuveckoit
aacopOIu, mepe3apsiaka moBepxHocTd. [lpumepsr obOpazoanus [ID9C. Crpoenme
mutiesuisl (popmyist 13C).

ONEeKTPOKNHETUYECKUE SIBICHUS. JJIEKTPOKMHETUYECKHA IIOTEHIMAld. Y paBHEHHE
CMOIyXOBCKOTO ISl 3JIEKTpoocMoca U sJekTpodope3a. IhdekTsl, He yuuThIBaeMble
ypaBHeHHEM CMOJyXOBCKOTO (TIOBEpXHOCTHAsi MPOBOAMMOCTH, AJIEKTPOPOPETHUECKOE
TOPMOXKEHHUE, peJIaKCAIMOHHBIN 2 deKT).

JlBa BuAa yCTOWYMBOCTU JUCHEpPCHBIX cucTeM. JInodunbHble U 1HMO(OOHBIE CHCTEMBI.
Kpurepuii  nmuodpunsHOocTH 10 Pebunpepy-lLllykuny. Tepmoannamuueckue U
KMHETHYecKre (akToOpbl arperaTUBHOW yCTOMYMBOCTH AMCIEPCHBIX cucTeM. [Ipumepsl
JTMO(QUIBHBIX U THO(POOHBIX TUCTIEPCHBIX CHCTEM.

Jlnoduneueie nucnepcHsie cuctembl. Kinaccudukanus u obmas xapaktepuctuka [TAB.
TepmoauHamuka u MexaHu3M MuleuiooopazoBanus. Ctpoenue muteiut [IAB B BoHBIX
U YTJIeBOJOPOIHBIX cpenax. Comodunmzanus.

JInodunbHble nucepcHble cUcTeMbl. ICTUHHO pacTBopuMble U KoyutouaHsle [TAB, ux
Kiaccuukanus. MuunemiooOpazoBaHie, CTPOEHHUE MHIIEIUL, METOJbl OIpeeIeHUs
KKM. ®axkropsl, Bausitomue Ha KKM nonHbix n HemoHHsix [TAB.

JInodobuble nucnepcHbie cucTeMbl. PaKTOPhl arperaTuBHON yCTOMYMBOCTH JTHO(POOHBIX
cucteM. beicTpast u menneHHas koaryssuud. Kunetnka koarymsinuu no CMOIyXOBCKOMY
(BeIBO ypaBHeHHus). OmpeneneHHe KOHCTAHThI CKOPOCTH U BPEMEHHM IOJOBUHHON
KOaryJisiuy. 3aBUCUMOCTh YHCJIa YAaCTHIL] Pa3HOT0 MOpsiiKa OT BPEMEHH.

Teopus JJJIDO. PacknuHuBaroiiee JaBJICHUE W €r0 COCTaBISIONIKE. BhIBOA ypaBHEHHUS
JUIS ~ DHEPruM  2JEKTPOCTAaTHMUECKOrO  OTTAJIKMBAaHUSA  IPHU  B3aMMOJEHCTBUH
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30.

31.

32.

33.

34.

35.

crnabo3apspKeHHBIX MOoBepxHOcTed. [loTeHnnanbHple KpUBBIE B3aMMOJICHCTBHS YacTHUI]
JUISL arperaTUBHO YCTOMYHMBOW M HEYCTOMYHMBOM TUCIIEPCHBIX CHCTEM.

[Ipupona cui NpUTSKEHUS U OTTAJIKUBAHUS MEXKY YaCTULAMHU B IUCIIEPCHBIX CUCTEMAX.
BreiBon ypaBHeHUS IS SHEPTUM NPUTSHKEHHS MexAy dactuuamu (teopusi JJIDO).
Koncranta I'amakepa u ee (u3mueckuil CMbICI. AHAIU3 3aBUCUMOCTH CYMMAapHOMN
SHEPTHUH B3aUMOJCHCTBUS YaCTUL OT PACCTOSIHUS MEXIY HAMH.

@dakTopbl  arperaTMBHOM  YCTOWYMBOCTH  JIMO(POOHBIX  JUCIEPCHBIX  CUCTEM.
DNEeKTpOoNUTHAs KOaryysiius (KOHUEHTPAlMOHHAsS U HEHTpanu3allMOHHAs KOATyJISILHs).
[TpaBuno Ilynbue-I'apau u 3akoH Jepsruna. CrnocoObl crabuiu3anuu JHOPOOHBIX
JTUCTIEPCHBIX CUCTEM.

Crpykrypoobpa3zoBanue B cooTrBerctBuu ¢ Teopueil JJIPO. KoarymnsmuonHo-
TUKCOTPONHBIE M  KOHJIEHCAlMOHHO-KPUCTAJUIM3ALMOHHBIE  CTPYKTYpBHl. Y CIOBUSA
nepexofa OJHUX CTPYKTyp B japyrue. Kiaccudukanus AMCHIEPCHBIX CUCTEM IO
PEOJIOTHYECKUM (CTPYKTYPHO-MEXaHUUYECKHM) CBONCTBAM.

HerotoHoBCcKkMe xuakoctv, ypaBHeHuMs Hprotona u Ilyaseinsa. Meroasl u3MepeHus
BSI3KOCTH. YpaBHEHHE OHWHINTEWHA ISl BSI3KOCTH JUCIEPCHBIX CHUCTEM, YCIOBHUSI €r0
[IPUMEHEHUS.

Peonormuecknii  MeTrox  ucCiaeNOBaHMS — CTPYKTYp B JAMCHEPCHBIX  CHCTEMAX.
Peonornueckue mopenn wuneansHsix Ten (momenu I'yka, Hserorona, Cen-Benana-
Kynona). KpuBble TeueHHs peambHBIX JKUIKOOOPA3HBIX U TBEPIOOOPA3HBIX
CTPYKTYPHUPOBAHHBIX CUCTEM.

MopenrpoBaHue peoJIOTHYECKUX CBOMCTB TEJ, MOJENb U ypaBHeHHe buHrama. Kpusble
TEYEHUS] U BA3KOCTH KHMJIKOOOPa3HOW M TBEPAOOOPa3HOM CTPYKTYpHUPOBAHHBIX CHCTEM.
[Ton3ydecTts, peaenn TeKy4ecTy.

TekcTbl NPO0/IeMHO-AHAINTHYCCKUX U (MJIM) NPAKTHYECKHX Y4eOHO-NPO(eCcCHOHATBHBIX

3agav

1.

Bszkocts rmmuepuna npu 67°C paBHa 0,001 Ila-c. KakoBa BenmunmHa cpemgHero
CMEILEHUS YacTUIBl muiepo3ois paauycoM 100 mxm B Teyenue 10 ¢, u yemy paBeH
koo dunuent nuddysuu 3055 npu s1oii Temneparype? (0,7-107 m; 2,5-107"° m?/c)

Bo ckonbko pa3 TOBEpXHOCTHas HHEprust 3051 cepedpa, HMEIOUIEr0 YacTHUIIbI
KyOudeckoil (opmsl ¢ mmmHOM pebpa 2-1077 M, MeHbIIe, 4eM y 3018 cepebpa
YacTUIIAMHU C JITHHOW pedpa 8-10° M? B 1 1 BOmBI JIUCIIEPTUPOBAHO OJIHO M TO XKE
KOJIMYECTBO cepedpa — 1 em’.(2,5 pasa)

3anummMTe CTPOCHHE MHUIEIUIBl TUApPOo30Js OpoMuaa cepebpa, TMONYYEHHOTO MpH
B3aMMOJICHCTBUU pa30aBICHHOTO PacTBOpa a30THOKHUCIOro cepedpa ¢ u3dbiTkom KBr.
Kak wu3MeHUTCS cCTpOoe€HHME MUULEIIBl, €CAM JTOT THAPO30Jb MOJYYUTh TPHU
B3aMMOJICHCTBUU CHIIbHO pa30baBieHHoro pactBopa KBr ¢ uzdositkom AgNO3.
Paccunraiite C-moTeHuuan ans cycneH3ud kBapua B Boze. [lpu asnextpodopese
YACTHIIBI NIEPEMEIIAIOTCS K AHOY; CMELIEHUe TpaHuilbl cocTaBmwio 5-107* m 3a 180 c;
rpagueHT HampsbkeHuss BHemHero mnomst H = 100 B/M; nusnexktpuyeckas
HPOHMIIAEMOCTD CPeIbI € = 81; aJIeKTpUuUecKas KOHCTaHTa £0 = 8,85-107'2 d/M; BAZKOCTH
cpensl 1 =1-107° ITa-c. (38,75 mB)

Onpezienire NOBEPXHOCTHYIO SHepruio (G°) Kameiab BOASHOro TymMaHa Maccoii 10 r npu
298 K, ecnm NMOBEpXHOCTHOE HATSHKEHHE BOABI 72,35-107 JI/M?, MIIOTHOCTH BOJBI
1,0-10° kr/M’, paguyc kamens 2-10° m. (109 J1x)

Paccunraiite 31eKTpoopeTHUECcKyI0 CKOPOCTh MEPEIBMKEHHUS YacTUll 30is1 As2S3 1o
cienyromuM 1aiHbiM: (= — 42,3 mB, paccrosinue mexay anekrpogamu 0,4 M, BHEIIHSIS
pasHocTh moTeHnmanos 149 B, Baskocts cpexst 1-107° Tlac, oTHOCHTENbHas
JMdNIEKTpUYecKas nporunaemocts cpeast 80,1, (1,1-107 m/c)

301 THApOKCcHIA kene3a (3) momydeH Tpu  J00aBJICHMH K 85 M KHIISIICH
JUCTWIITMPOBaHHOM BoAbl 15 M 2% pactBopa FeCl3. Hanummre gopmyity MHULIETBI
3011 Fe(OH)3, yuuThiBas, 4to mpu oOpa3oBaHWM YacTHIl THApPOKcHIa skeneza (3) B

14



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

pactBope mpucytctByroT noHsl Fe™, Cl'. Kak 3apsokenbl yactuipl 305s? [IpoBepbre
npasuno Ilynene-T'apan, ecim mnopor koarynsuuu, Bbi3biBaeMblii KF, pasen
0,02 mouns/1, K2SO4 — 3,12-10* mons/n, K3Fe(CN)6 — 2,74-107° Mons/11.

Omnpenenure sHeprur0 ['m6OCa MOBEPXHOCTH 5 T TyMaHa BOJIbI, €CJIM MOBEPXHOCTHOE
HATsDKEHME Kamesb )KUIKOCTH cocTaBiseT 71,96-107 [Ix/M?, a qucrepcHOCTh yacTui] 60
MkM . TInoTHOCTS BoBI TpuMuTe paBroi 0,997 r/em’. (130 JIx)

JUia ruapo30isi 30J0Ta pacCUMTalTe BBICOTY, HAa KOTOPOM KOHIIEHTPALMS YacTHI]
yMeHbIIUTCS B 2,7 paza. @opma yacTull chepryueckas, IUCIEPCHOCTh TUAPO30Js paBHA
10° m',mmoTHocTh 3070Ta 19,3 T/CM®’ IUIOTHOCTH JMCIEPCHOHHOM cpemsl 1 r/em’,
temneparypa 293 K. (43,1 m)

BoruncnuTte BENMYMHY 3JIEKTPOKMHETHMUYECKOTO IOTEHIMalla Ha TpaHMIE KBapLEBOE
CTEKJIO — BOJHBIN pacTBOp Xjopuaa kamug. Eciau B mporecce anekTpoocMoca ObuiH
HOJIyYeHbI CIIEAYIONME JaHHble: cuia Toka I = 4-10* A, Bpems nepeHoca o0bema
pacteopa, paBHoro V = 1-10° M’ cocraBmser 12,4 c¢. VienbHas siexTpHuecKas
OpoBOAUMOCTE cpeasl & = 1,8:107 Cwm/cm. OTHOCHTENbHAS IUDJIEKTPUUECKAS
HPOHULAEMOCTD & = 81, Ba3kocTh cpeasl N = 1-107 m-¢/M*(50,6 MB)

PaccuuTaiite Bpems, 3a KoTopoe cepruecKkre 4YacTHIbl CTEKJa B BOJE OCENAIOT Ha
paccrosiHue 1 cM, ecimm aucnepcHocTs yactun 0,1 MKM™', IIOTHOCTE AUCnepcHOM (asbl
U JICIIEPCUOHHOMN CPEIbl COOTBETCTBEHHO paBHbI 2,4 u 1,0 r/cm’. (131 ¢)

JlnvHa BoJIHBI KpacHOro cBeTa paBHa 760 HM, a cuHero cBeta — 430 HM. B kakom ciyuae
MHTEHCUBHOCTh PACCESIHHOTO CBeTa OyJieT 0oJbllie ¥ BO CKOJIbKO pa3?  (9,75)

Uucno cdepruyeckux YacTHIl B  ONPEJCIIEHHOM o0O0beMe THUIPO30Jis 30J10Ta,
HaXOJAIIErocs B PAaBHOBECUU B II0JIE CHIIBI TSXKECTH, paBHO 386. UeMy paBHO 4MCIIO
yacTull B cioe, jexanieM Ha 0,1 MM BbIlIE, €CIM 4YacTHUIbl UMEIOT CPEAHUN paanyc
6,6:10°° cm, Temneparypa pactopa 292 K, a motHocTs 3010Ta 19,3 r/em’? (198)
OcMmotuueckoe masienue 0,1% pactBopa kayuyka B Oenzone 400 Ila mpu 292 K,
mwiotHocTh Oensona 0,88 r/cm’. UeMmy paBHa MOJIEKyJIIpHAsk Macca 4acTHIl Kaydyka?
(5341 r/momnp)

Haiinute BenuuumHy &-moTeHumana kosouanbix dwactun A(OH)3, ecaum mpu
anektpodopese 3a 30 MHUH. TpaHHMIIAa CMECTHWIAch Ha 5,4 CM. HamNpPsOKEHHOCTh
anekTpuueckoro moias H = 810> B/M. OtHOcUTenbHas —IUAIEKTpHYECKAs
MPOHULAEMOCTD & = 81, Ba3kocTh cpensl 1= 1-107° m-e/m®. (52 MB)

CwMerienue yacTuIlbl, HaxoJsIeicss B OpOyHOBCKOM JIBUXKEHUHU B BO3JyXe B § pa3, a B
BoziopoJie B 15 pa3 Gonbiie, yem B Boje. [IpunsaB BsizkocTh Bojwl paBHou 0,01 Ila-c,
OIpeJIENuTe BA3KOCTh BO3ayxa 1 Bogopoaa (1,56-107%; 4.4-107 Ia-c)

Onpenenure MOBEPXHOCTHYIO dHepruro [ mbOca kamenb BOASHOTO TyMaHa Maccol 5 r
npu 293 K, eciu OBEPXHOCTHOE HATSHKEHUE BOIBI paBHO 72,75-107° JIK/M?, IIIOTHOCTH
Bozbl 0,998 r/cm’, qucniepcrocTs wacTui D =50 mxm ' (109 [Ix)

71. BeluncauTe 31KTPOKMHETUYECKHM MOTEHLMAN 30J1s CBUHLA B METUJIOBOM CIIMPTE,
eciu 3a 100 MuH ypoBeHsb pacTBopa nepemectwiics Ha 0,011 cM, a HanpsSKEHHOCTh MOJISt
50 B/m. Bsizkocts 305 0,00612 mya3, nusnektpuyeckas noctosiHHas cpeasl 34. (74 mB)
30/Ib PTYTH COCTOMT M3 IapukoB aumamerpoM 1°10° m. Yemy paBHa cymmapHas
MOBEPXHOCTh M TIOBEPXHOCTHAs HHEPrusi yacTul, oOpasyroummxcsi u3 1 r pTyTH.
[TnotHocTs pryTH 13, 56°10° KT/M°, HOBEpXHOCTHOE HaTskeHue pryTH 0, 475 JIhx/m?. (21
Jx)

Kakoit o06wmem pactBopa AI[2(SO4)3 xonnentpanmu 0,01 ™Momw/m TpeOyercs mis
koaryysimun 107 M 3011 As203? Tlopor koaryisnuu pased 96-10° mons/m. (10-10°°
M)

3.2.3. MeTtoauueckue MaTepHaJbl, OINpeAe/sOle MPOLeAypPbl OLCHHMBAHUS 3HAHWIA,
YMEHHUIi1, HABBIKOB B X0/i¢ IPOMEKYTOYHOM aTTeCTAlNHU

IIpoueaypa oneHnBaHUA 3HAHUI (TeCT)

HpezmaraeMoe KOJIMYCCTBO 3aﬂaHHﬁ

20

IMocnenoBaTenbHOCTH BEIOOPKU

Onpezenena no pazaenam
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Kputepun ouieHku

- IPaBHJIBHBII OTBET Ha BOIIPOC

«5» ecnmn paBUIbHO BBIOTHEHO 90-100% TecToBBIX 3aMaHui
«4» ecin TpaBUJIbHO BBINOJIHEHO 70-89% TecTOBBIX 3ajaHuil
«3» ecim TPaBUJIBHO BBINOJIHEHO 50-69% TecTOBBIX 3aJaHuil

Ilpouenypa oneHuBaHusi 3HAHUH (YCTHBIH OTBET)

KaXXJ0I0 pazacia

[Ipenen anurensHOCTU 10 MuHYyT
[IpeanaraeMoe KOJIMYECTBO 3aJaHUN 2 Bompoca
ITocnenoBarenbHOCTH BEIOOPKHU BOIIPOCOB n3 | CiydaiiHas

Kpurepuu onenku

- TpeOyeMBIii 00bEM H CTPYKTYpa

- U3JI0KeHHe MaTeprana 6e3 (pakTHIecKuX OmuOoK

- JIOTHKA M3JI0XKEHHS

- MCTIOJIb30BAaHUE COOTBETCTBYIOILECH TEPMHHOIOTHI

- CTHJIb PEYHU U KyJbTypa peur

- 1oa00p NPUMEPOB MX HAYYHOW JIMTEPATYPHI U MPAKTUKU

«5» ecin TpeOOBaHMUS K OTBETY BBHIIIOJHEHEI B ITOJTHOM 00beMe

«4» ecim B IICJIOM BBIIOJHEHBI TpPeOOBaHWSI K OTBETY, OJHAKO €CThb
HeOOJIBIIIE HETOYHOCTH B M3JI0KCHHH HEKOTOPHIX BOIIPOCOB

«3» ecm TpeOOBaHUS BBITOIHEHBI YACTHYHO — HE BBIAEPKAaH 00BEM, €CTh

Q)aKTH‘ICCKI/Ie OHII/I6KI/I, HapyuicHa JIOTHUKa H3JI0KCHUA,
HEAOCTATOYHO MCHOJIB3YCTCSA COOTBECTCTBYHOLIAA TCPMUHOJIOTUN

IIpouenypa oumeHMBaHMs YMEHHIl M HABBIKOB (pelleHHe NMPOOJEMHO-AHAJINTHYECKHX H
NMPAKTHYECKUX Y4eOHO-TIPO(eCCHOHATBHBIX 3a/1a4)

IIpennaraemoe KOJWYECTBO 3aJIaHUN

1

ITociiemoBaTenbHOCTD BRIOOPKH

Cirydaiinas

Kputepuu ouenku:

- BBIJICICHUE W IOHUMaHUE TPOOIEMBI

- YMEHHE 00001aTh, COMOCTABIATH Pa3IHYHBIC TOUKH 3PCHHUS

- MIOJTHOTA MCTIOJIb30BAHMSI HCTOYHUKOB

- HaJTM4Ke aBTOPCKOMN TO3UIIUU

- COOTBETCTBUE OTBETA [IOCTABJIEHHOMY BOIPOCY

- WCIOJB30BaHWE COIMAIBLHOTO oOmbiTa, MarepuanoB CMU,
CTaTUCTHUYECKUX JaHHBIX

- JIOTUYHOCTD U3JI0KEHUS

- YMEHHE CeNaTh KBATH(UIIMPOBAHHBIC BEIBOBI U 0000IICHUS C
TOYKH 3PCHUS PEIICHUs MPO(eCcCHOHANBHBIX 3a1a9

- YME€HHUE NIPUBECTH MPUMED

- OIIOpa Ha TEOPETUYECKUE MOJIOKEHUS

- BJIaJICHHE COOTBETCTBYIOIIEH TEPMUHOJIOTHEN

«5» ecamn TpeOOBaHUS K OTBETY BBIIOJHCHBI B ITOJHOM 00beMe

«4» ecnu B IICJIOM BBINIOJHECHBI TpPEOOBaHWS K OTBETY, OJHAKO €CTh
HEOOJbIINEe HETOYHOCTH B HM3JI0XKEHHH HEKOTOPBIX BOIPOCOB.
3arpyausercs B (OpPMyJTHUpOBAaHMM  KBATU(HUIIMPOBAHHBIX
BBIBOZOB U 00001LIEHUI

«3» ecnu TpeOOBaHUs BBITIOTHEHB YACTUYHO — MBITAETCSI 000CHOBAThH CBOIO

TOYKY 3pEHHUs, OJHAKO Cclabo apryMeHTUpyeT Hay4Hble
MOJIOXKEHHS, TNPAKTHYECKH HE CHOCOOCH  CaMOCTOSITENIBHO
c(hopMyIHpPOBAaTh BHIBOABI M OO0OOIICHHS, HE BHIUT CBA3b C
podecCHOHANBHOMN NIESITEIbHOCTIO

4. YyeOHO-MeTOANYECKOEe W
(Monxy.Jist)

4.1. DJIeKTPOHHBIE y4eOHbIe HU3IaHUS

MaTepUAJbHO-TEXHUYIECCKOEC

of0ecrmeyenye AUCHUILIAHBI

1. T'aBponckas, lO.1O. KomtongHas xumus : yd4eOHUK UM TIPAKTUKYM JJIS BY30B /
IO. IO. I'aBponckas, B. H. Ilak. — Mocksa : U3narensctBo FOpaiir, 2023. — 287 ¢c. —

(Briciee o6pazoBanue). — ISBN 978-5-534-02502-6. — Teker

ANEKTPOHHBIN //

O6pazoBarenpHas mnatdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/511731.

2. Owusnueckas u koyutouaHas xumus. B 2 4. Yacte 2. KommonaHas XuMus : yI4eOHHUK TSI
By30B / B. HO. Kontoxos [u ap.] ; mox penakuueit B. FO. Kontoxona, K. U. [TonoBa. — 2-
e m3A., uctp. u gomn. — Mocksa : U3gatensctBo Opaiit, 2023. — 309 c¢. — (Bricmiee
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oOpazoBanue). —  ISBN 978-5-534-06720-0. —  TekcT :  9JEKTPOHHBIA  //
O6pazoBarenpHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515471.

3. Iyxwun, E. [I. Komnounnas xumus : yueoHuk uist By3oB / E. JI. Illykun, A. B. Ilepuos,
E. A. Amenuna. — 7-e u3n., ucnp. u gon. — Mocksa : M3gatensctBo FOpaiit, 2023, —

444 c.— (Boeiciee oOpaszoBanue). — ISBN 978-5-534-01191-3. —  Tekct
anekTpoHHbit  //  OOpasoBarenbHas 1uatgopma FOpait [caiit]. —  URL:
https://urait.ru/bcode/510736.

4. SxomneBa, A.A. Komnougnas xumus: ydeOHOe mocoOwe s BY30B/
A. A. SIxoBneBa. — 2-e u3na., ucnp. u gon. — Mocksa : U3patensctBo HOpaiit, 2023. —
209 c.— (Boicmiee oOpazoBanue). — ISBN 978-5-534-05180-3. —  Tekct
anekTpoHHbI  //  OOpaszoBarenbHast minatgopma  HOpaitr  [caiitr]. —  URL:

https://urait.ru/bcode/515079.
4.2. DieKTpOHHBIE 00pa3oBaTe/IbHbIE PecypChl
1. DnextponHas 6ubnnoteunas cuctema «IBC IOPAUMT» Biblio-onlineru (3BC
«IOpaiit») [DnexTponnslii pecypc]. — URL: https://urait.ru/.
2. DnexktponHo-Oubmmoreunas cucrema ZNANIUM [Onexktponnsii pecypc]. — URL:
https://znanium.com/.
3. DmnektponHas OubnuoreyHas cucrema «KoOHCyJIbTaHT CTylIeHTa» [DIEKTPOHHBIH
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas nsnekrpoHHas Oubnmoreka [OnexTpoHHbI pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snexktponHas 6ubmmoreka «KubepJlennnkay [Dnextponnsiii pecype]. — URL:
http://cyberleninka.ru/.
6. Hudopmanmonnas cucrema «EnnHoe OkHO AocTyma K 0Opa3oBaTelbHBIM peECypcam»
[Onextponnslii pecypc]. — URL: http://window.edu.ru/.
7. ®enepanbHbIi LEHTp HWH(GOPMALMOHHO-00PA30BaTENbHBIX PECYPCOB [DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe npodeccuoHabHbIe 0a3bl JaHHBIX M HH(POPMALMOHHBIEC CIIPABOYHbIE
CHCTEMBI

OOyuarommmMcst  obecriedeH J0cTyn (YOAJICHHBIH JIOCTYyN) K HWKE CICAYIOIMNM
COBPEMEHHBIM MpodecCHOHAIbHBIM 0a3aM JIaHHBIX M MH(QOPMALMOHHBIM CIIPABOYHBIM
CUCTEMaM:

1. CnoBapm wu »SHuukiIoneauu Ha Axajgemuke [OnextponHsli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema MH(GOPMALIMOHHO-TIPaBOBOro obecreueHus «lapanT» [DneKTpoHHBIN pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMIjIeKT JIMIEH3NOHHOT0 W CBOOOJHO PpPacnpoCTpPaHsAeMOro MPOrpaMMHOIO
olecrieyeHusl, B TOM YHCJIe 0Te4eCTBEHHOT0 IPOU3BOACTBA
1. JluueH3noHHOE MporpaMMHOe oOecreueHHue: oOmepanuoHHas cucreMa Microsoft
Windows, naker opucubix npuioxenuit Microsoft Office.
2. CBOOOAHO pacHpoCTpaHseMOe TMPOTrpaMMHOE oOOeclieueHre: CBOOOJHBIC TaKEThI
oducubix npunoxxkenuit Apache Open Office, LibreOffice.
3. IIporpammHoe obecreueHHE OTEYECTBEHHOTO IPOU3BOJCTBA: CIPABOYHO-TIPABOBAS
cucrema «lapant» (DneKTpoHHBIN nepuoanueckuil cnpaBoyHuk «Cucrema APAHTY),
oGpasosatenbHas miarhpopma FOPAUT (Dnexrponnas Guénmoreunas cuctema «IBC
IOPAWT» Biblio-online.ru (OBC «lOpaiit»)), >IeKTPOHHO-OHOTHOTEHAsS CHCTEMa
ZNANIUM, snextpoHHas 6ubianoTeyHas cucteMa «KOHCYIbTaHT CTyIeHTay.
4.5. O0opynoBaHue U TeXHHYECKHeE CPeIcTBa 00y4eHHs

Jns peanuzanuu  JUCHUIUIMHBL (MOAYJS) MCIONB3YIOTCA Yy4ueOHBIE ayJUTOPUHU JUIS
MPOBE/ICHUST Y4YeOHBIX 3aHATHH, KOTOpPHIE OCHAIICHBI O0OPYIOBaHHEM W TEXHUYCCKUMHU
cpeacTBaMu O0y4YeHHMs, U TIOMEIICHUS JJIS CaMOCTOSTeNIbHOW paboThl 00yJaromuxcs, KOTOpbIe
OCHAIIIEHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO TMOJAKIIOYCHUS K ceTH «MHTepHeT» u
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o0ecriedeHbl JOCTYNOM B JJIGKTPOHHYIO HWH(GOPMAIMOHHO-00pa3oBarenbHy0 cpeay PXTY
uM. JI.1. Menneneesa. Jlomyckaercsi 3aMeHa 000PYI0BaHMSI €T0 BUPTYAJTbHBIMU aHAJIOTaMHU.

HanmeHoBanue y4eOHBIX ayTUTOPHIi 1151 OcHaIEHHOCTH Y4eOHBIX ayAUTOPHIi JJIs1 IPOBeTEHUs
NpoBedeHUs y9eOHbIX 3aHATHH U Y4eOHBIX 3aHSATHII ¥ IOMEIIeHU VIS CAMOCTOATETbHOI
MOMeIeHHIi 1J151 CAMOCTOSITeILHOI padoThI 060py10BAHHEM U TEXHHYECKUMH CPeICTBAMHU
padoThI* o0yueHHust
YueOHbIC  ayAMTOpHUHM  JUIS  TPOBEACHUS | YucOHAs ayAMTOPUS YKOMIUICKTOBAaHA CIICIUATU3UPOBAHHOMN
YYeOHBIX 3aHATHU MeOeTIbI0, OTBEYAIONICH BCEM YCTAHOBICHHBIM HOpMaM |

TpeOOBaHUSIM, 000PYIOBAHHEM M TEXHHUYCCKUMH CPEICTBAMU
00yueHus (MOOHIIBHOE MYJIbTUMEANHHOE 000pyAOBaHuE).
[TomemieHne 7151 cCaMOCTOATENEHOM PaOOTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHHUKOHM  C
BO3MOXKHOCTBIO ~MHOAKIIOUEHHA K ceth «MHTepHeT» U
obecrieyeHHeM JIOCTyINa B 3JEKTPOHHYIO HH(OPMAIOHHO-
obpazoBatenbHyo cpeny PXTY wum. .M. Menneneesa u K
9BC.

* Homep KOHKpETHOW ayAWTOpHH YyKa3zaH B NpuKase o0 ayauTopHOM (OHJAE, paclicaHUM Y4YeOHBIX 3aHATHH U
pachucaHuy IPOMEKYTOUHON aTTeCTalUH.
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