Padoyas nporpamma qucuuminnel (MmoayJs) «Kosutonanas xumus», BKJIOYAs OLEHOYHbIE
MaTepHuaJIbl

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komneTeHUMi Karteropusi komnereHumii Koapbl u conepkanne KoMneTeHIH
YHuBepcallbHbIE - -
OobmenpodeccrnoHaEHBIC - -
IIpodeccronanpHBIC - INK-1. CmocobeH  HCIOTB30BAThH
MaTeMaTH4eCKHe,

C€CTCCTBCHHOHAYYHBIC U MHKCHCPHBIC
3HaHUA UIA PCIICHUA 3aJla4 CBOCH
npodeccnoHaTbHON e TENbHOCTH
1.2. KomnereHUMM ¥ HWHAUKATOPbI MX [JAOCTHKEHHMs, (POPMHUPYEMbIX JHCHMUILIMHOM
(MojyJieM) B mpouecce 0CBOEHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon unaukaropa
Copep:xaHue HHIUKATOPAa KOMIETeHIIUU
KOMIIeTeHIINU KOMIeTeHIINI
IK-1 IK-1.2 IIpumensier 3HaHUS MEXaHU3MOB XUMHUYECKUX PpEaKLMH, CTPOCHHUs

BEIIECTBA M CBONCTB pa3MUYHBIX KIJIACCOB XUMHYECKHX JJIEMEHTOB,
COEIMHEHUH, BEIIECTB W MAaTEPHUAJIOB, MPUPOIBI XUMHUYECKON CBS3H IpHU
pemeHnH 3a7a4 npodecCHoHATBHON IeITeIEHOCTH

1.3. Pe3yabTaThl 00y4eHus: 10 JMCUMILIMHE (MOLYJII0)
Lesb n3yyeHusi JUCUMIIMHBI (MOAYJIsI) — IpHOOpeTeHrne 0OyyJaroIMMucs 0a30BbIX 3HAHUH B
o0nacT TEPMOAMHAMMKHU TOBEPXHOCTHBIX SIBJICHHH U CBOMCTB JUCHEPCHBIX CHUCTEM H
II0JIyY€HHUE YMEHUH B 4YaCTU MCIIOJIb30BAHMSI 3TUX 3HAHUU IIPU UCCIIEJOBAHUH, IPOEKTUPOBAHUU
U CO3/IaHUU PEAJIbHBIX CUCTEM, SIBJISIFOIIMXCS B OOJIBIIMHCTBE CIIy4aeB JUCIEPCHBIMH.

B pesynbrare u3ydeHus AUCUUILUIMHBI (MOAYJIsL) 00yYarOIUiics JOHKEH
3HATh:

® [pU3HAKU OOBEKTOB KOJUIOUJIHOM XMMHUHU U UX KJIACCU(PUKALIUIO;

® OCHOBHbIE IIOHATHA M COOTHOLIECHUS TEPMOJUHAMHMKM IIOBEPXHOCTHBIX SIBJICHUI
(TepMOIMHAMUKAa TIOBEPXHOCTHOTO CJOS; aire3usi, CMauyMBaHHE U pacTeKaHUe
KHMJIKOCTEH; AUCIEPCHOCTh U TEPMOJMHAMUYECKHUE CBOWCTBA TEJ; aJcopOuus ra3oB U
apoB, aicopOLus U3 pacTBOPOB);

® OCHOBHbIE TeOpuM (pruznuecKkoi azcopouny;

® OCHOBHBIC IIPEICTABIICHHS O CTPOCHHUM [BOMHOIO JJIEKTPUYECKOIO CIIOS; IPUPOLY
ANEKTPOKUHETUYECKOT O ITOTEHIMANA; OCHOBHBIE JJIEKTPOKMHETUUECKHUE SIBJICHNUS;

e yclIoBUs INPUMEHHMMOCTH 3akoHa CTOKca; 3akoH OWHIITEHHa — (CMOJIyXOBCKOTO,
THIICOMETpHUYECKOe ypaBHeHue Jlamuiaca;

e [pPUPOAY CEAUMEHTAMOHHOM M arperaTMBHOM YCTOWYMBOCTH; OCHOBHBIE CBOWCTBA
pactBopoB I[IAB kak IMOQUIBHBIX CUCTEM; OCHOBHble mojioxeHus teopuun JIDO;
MPUYUHBI U OCOOEHHOCTU OBICTPONW U MEIJIEHHOM KOaryJsiliuM, KOHLUEHTPAaUWOHHOW U
HEUTpAIM3aLMOHHON KOAryJIsALWY;

® TUIBl CTPYKTYp, BO3HHUKAIOLIUME B JUCHEPCHBIX CHCTEMax, MPUYMHBI U YCJIOBHUS HX
00pa3oBaHMsl; KJIACCU(PUKALINIO AUCIIEPCHBIX CUCTEM I10 UX PEOJIOIMYECKHM CBOMCTBAM;

yMeThb:

® pacCcUMTHIBATh APaMETPbI, KOTOPBIMHU XAPAKTEPU3YIOT JIUCIIEPCHOCTE;

® IIPOBOJUTH pPAaCUEThl C MCIOJIB30BAHMEM OCHOBHBIX COOTHOLIEHWI TEPMOJUHAMHUKU
IIOBEPXHOCTHBIX SIBJICHMIA;

® paccuMTHIBaTh OCHOBHBIE XapaKTEPUCTUKU ITOPUCTON CTPYKTYPBI;

® pacCUMTBHIBaTh  BEIMYMHY  DJIEKTPOKMHETHYECKOIO  IOTEHLMajga IO  JAaHHBIM
AIIEKTPOOCMOCA U IEKTpodopesa;

® paccUMTHIBaTh UHTErPaIbHYIO U AU(PHEepeHIINaIbHY0 KPUBbIE paclpeieiIeH s YaCTHIL 110
pa3Mmepam;




PaCCUUTBIBATE W aAHAJIIM3UPOBATHL IIOTCHHHUAJIBHBIC KPHUBBLIC IMApHOI'O BSaHMOﬂCﬁCTBHH

YaCTHII;
PacCYUTBIBATh M H3MEPSTh BI3KOCTh JTUCIIEPCHBIX CUCTEM;

BJaJd€Th:
MNpEaACTABJICHUAMU O POJIM MMOBEPXHOCTHBIX SIBJICHUMN U AUCTICPCHBIX CUCTEM B TCXHUKE U

MIPUPOLE;
METOAAMH U3MEPEHUs IOBEPXHOCTHOI'O HATSYKEHNUsI, KPaeBoOro yIiia;
3HaHUSAMHU O METO/IaX U3MEPEHHUS aJCOPOLIMU U YIEIbHON TOBEPXHOCTH;

3HaHUAMHU 00 yCIIOBUSX MPUMEHUMOCTH ypaBHeHUs [ enbmroinbia — CMOITYyXOBCKOTO;

MCTOJdaMHU OIIPCACIICHUSA IJICKTPOKHMHCTUYCCKOTI'O ITIOTCHIHAJIA,

METOAOM CCAMMCHTAIIMOHHOI'O aHaJInu3a,

MCTOdaMU OIPCACTICHUA KpHTH‘-ICCKOﬁ KOHICHTpaluu MI/IIIeJIJIOO6paBOBaHI/I$I;
MCTOAaMHU UCCIICAOBAHUA KUHCTUKHN KOATr'yJIAIUN,

MCTOdaMU U3MCPCHUA U aHAJIN3a KPUBBIX TCUCHUA.

2. O0beM, CTPYKTYpA U co/iepKaHue TUCUUILTUHBI (MO1YJIs1)
2.1. O0beM QMCHUTIIMHBI (MOYJIS)

Buowt yueonoi pavomut Dopmut 00yuenusn
Ounas
OO01IAasi TPYI0EMKOCTD: 3aUCTHBIC CAMHUIIBI/9aChI 5/180
KonTakTHas padora: 96
3aHATHS JIEKIIMOHHOTO THITA 32
3aHsITHS CEMUHAPCKOTO TUTIA 64
KoncyabTanuu 0
IIpoMe:kyTOUHasi aTTeCTALUS 3a4eT C OLEHKOU
CamocrosiTesbHasi padora (CP) 84
2.2. Tembl (pa3geiibl) AUCHUILIMHBI (MOAYJSA) € YKa3aHMeM OTBEJIEHHOI0 Ha HHUX
KOJIH4eCTBa 4acoB 110 (popmam 00pa3oBaTe1bHOM AesITEIbHOCTH
Ounasn ¢popma odyuenus
Bujnl yueoHoii padoTsl (B yacax)
Ne | HaumeHoBaHMe  TeM Konrakruas pagora
3ansaTus
n/n | (pa3jaenoB) 3aHATHSA CEMHUHAPCKOr0 THIA CP
JIEKIIMOHHOT'0 THIA
JI Hubie 3 C JIP Huble
1. IIpenmer u mnpu3HAKU 2 0 0 0 0 0 2
00BEKTOB  KOJUTOMTHOM
XUMHUHN
2. TepmoanHamuka 4 0 4 0 4 0 12
MOBEPXHOCTHBIX
SIBIICHUH
3. AncopOIuoHHbIC 4 0 4 0 4 0 14
paBHOBECHS
4, DneKTpuIecKue 4 0 6 0 6 0 14
SABJICHUA Ha
MOBEPXHOCTSX
5. Kunermaeckue 6 0 6 0 6 0 14
CBOWMCTBA JUCIIEPCHBIX
CHCTEM
6. ArperaTuBHast 6 0 6 0 6 0 14
YCTOMYHMBOCTH 51
KOAryJisiiust
JIUCTIEPCHBIX CUCTEM
7. CrpykTypooOpa3oBaHue 6 0 6 0 6 0 14
u CTPYKTYPHO-
MEXaHUYCCKUE
CBOWMCTBA JIUCIIEPCHBIX
CUCTEM
Ilpumeuanusn:



JI — nexuum, [13 — npakruueckue 3anstus, C — cemunapsl, JIP — na6opatopusie padotsl, CP — camocTosiTensHast

pabora.

2.3. Conepxkanue JMCHMILIMHBI (MOAYJIsI), CTPYKTYPHMPOBAHHOE MO TeMaM (pa3jeiaM) M
BHJIaM padoT

Conep:kaHue JeKIHOHHOT0 Kypca

Ne
n/n

HaumeHnoBanue Tem (pa3iesioB)

Conep:xaHue JeKIMOHHOIO Kypca

1.

IIpenmer w mpu3HaKd OOBEKTOB
KOJJIOUIHON XUMHUH

Komtongnass Xumusi - HayKa O IIOBEPXHOCTHBIX SIBICHHAX H
JIUCHEPCHBIX cHucTeMaXx. OCHOBHbIE IIOBEPXHOCTHBIE SIBICHHS:
aaresuss M CMayMBaHHWe,  KaNWDIAPHOCTb,  aACOpOIHs,
JIEKTPUUECKHE SIBIICHNS HA TIOBEPXHOCTAX U JIP.

OCHOBHBIE NpPHU3HAKU IUCIEPCHBIX CUCTEM - Te€TepOreHHOCTh U
JUCIEPCHOCTh;  MOBEPXHOCTHAs ~ DHEPrus;  KOIUYECTBEHHbBIE
XapaKTEepUCTUKU AucrepcHocTH. Knaccudukanus ITUCTIEPCHBIX
CHCTEM TII0 arperaTHOMy COCTOSIHUIO JAWCIepcHOM (da3sl U
qucriepcoHHol cpensl. Kmaccudukamms cBoOOIHOANCIIEPCHBIX
CHCTEM IO pa3MepaM 4YacTHIl M MO B3aUMOJEHCTBHIO MEXKIY
IUCTIEPCHOHHOM  cpemodt W gucrepcHo — Qasord.  Poms
MOBEPXHOCTHBIX SBJICHHH M AWCIEPCHBIX CHCTEM B TPHPOE,
MIPOMBIIIJICHHOCTU U, B YaCTHOCTH, XUMHUECKOH TEXHOJIOTHH.

TepmoauHamMuKa MOBEPXHOCTHBIX
SIBIICHUH

O0mas xapakTeprCcTUKa MOBEPXHOCTHOW dHepruu. [ToBepxHOCTHAS
SHEPTHUsS B OOIIEM ypaBHEHHUU 1-Tro W 2-TO Hadajd TePMOJIUHAMUKH.

[ToBepxHOCTHOE HaTsHKEHUE Kak Mepa sHeprun [ uboca mexdazHoi
MOBEPXHOCTH. [IOBEpXHOCTHOE HATSHKEHHE - XapaKTEpPHCTHKA
MPUPOJIBI CONPHUKAcAOIUXCs Ga3 U uX B3auMoeicTBust. CBONWCTBa
TIOBEPXHOCTEH KUIKUX M TBEpAbIX Tel. YpaBHenue [mOOca-
l'enbMronpua uist BHyTpEHHEH YIENIbHON MOBEPXHOCTHON SHEPruu
(TTOJTHO¥ MTOBEPXHOCTHOM SHEPTUH). 3aBUCUMOCTh SHEPreTHYECKUX
mapaMeTpoB  TOBEPXHOCTHM  OT  Temmeparypel.  IIponeccsl
CaMOIIPOM3BOJIFHOTO YMEHBIICHHUS TOBEPXHOCTHON SHEPTHH.
AzncopOuus W moBepxHOcTHOe HaTsbkeHue. CBsi3b  BEJIHMYHMHBI
azcopOnuM ¢ TapaMeTpaMu CHCTEMbI: H30TepMa, H3ONHKHA |
nu3zocrepa ajcopouuy. Meron N30BITKOB I'n66ca.
OyHAAMEHTAIBHOE ajicopOIIMOHHOE ~ ypaBHEHHE I'n66ca.
I'u66coBckas agcopOrus. YacTHOe BRIpakeHHE ypaBHEeHHUs [ no0ca.
[ToBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-MHAKTHBHBIC BEIECTBA.
Anresus, cMauyvMBaHWe ¥ pacTeKaHUe HKUIKOCTeW. AJresust H
koresus. [Ipupona cuim Mex(pa3HOro B3aUMOJCHCTBHUS. Y paBHCHHE
Hronpe mis pabote! aaresun. CMayuBaHUE U KPaeBOH yroj. 3akoH
IOnra. CBsi3p paboTHl amre3mn ¢ KpaeBbIM YTIOM (ypaBHEHHE
Mionpe-tOnra). Jlmopuneaeile u  7ar0(OOHBIE MOBEPXHOCTH.
Meronp! omnpeseneHus KpaeBhIX YIJIOB. BiusiHme moBepXHOCTHO-
aktuBHBIX BemectB (ITAB) ©Ha cmaumBanue. Pacrekanue
skunkocterd. Koaddunuent pactekanus mo [apkuncy. Dddexr
Mapanronu. MexdaszHoe HaTsSDKEHHE Ha MPAHUIE MEXY B3aUMHO-
HACBIIICHHBIMH JXHJIKOCTSIMU U TIpaBuio AHToHoBa. [IpakTHdeckoe
3HA4YEHHUE are3Un, CMAaYUBaHUSI U PACTCKaHMUS.

JIlncriepcHOCTh U TepMOIMHAMUYECKHE CBOMCTBA Ted. [IpaBuio da3
I'mb66ca n aucnepcHOCTh. BimsiHMe KpHBM3HBI MOBEPXHOCTH HA
BHYTpeHHee JaBiieHue Ten (ypaBHeHue Jlammaca). IToBepxHnocTHas
sHepruss U paBHOBecHble (opmbl Ten. Ilpumanun I['m66ca-Kropn.
3akon Bynbga. KanunspHsle siBnenus (ypaBHeHue JKropeHa), Ux
poibp B IpUpONE M TEXHOJOTMH. MeToasl  omnpejaeneHus
MTOBEPXHOCTHOTO HATSDKEHHs. 3aBHCHMOCTH TEPMOJMHAMUYECKOI
PEaKIMOHHON  CIIOCOOHOCTH OT  JIUCIEPCHOCTH. Y paBHEHHE
KensBuna. BiausHue 1ucrnepcHOCTH Ha PacTBOPUMOCTH, KOHCTAHTY
paBHOBECHS] XMMHUYECKOH peakiuu, Temrmeparypy (a3oBoro
nepexona.

IMonyyenve IWCHEPCHBIX cUCTeM. MeTOoAbl IUCHEPTUPOBAHMSL.
VYpaBuenne  PeOunpmepa anst  pabOTBl  AMCHEPTUPOBaHMUS.
AncopOionHoe moHmkeHue mpouHocTH (3dhdexkr PeOunmepa).
l'omoreHHasi M reTeporeHHasi KoHJeHcauus. MeractabuibpHoe
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coctosinue. Dueprus ['mb6ca oOpazoBaHus 3apobiia HOBOH (asbl,
KPUTHYECKUH paguyc 3aposlmia. J[Be cTtagun obpa3oBaHUsS HOBOU
¢a3er.  CBs3p KHHETHKHM  oOpa3oBaHUS HOBOH  (asel ¢
MEPECHIICHUEM. YTIPABICHUE IUCHEPCHOCTHIO NMPU TOMOI'E€HHOM
KOHJAeHCauuu. [IpuMepsl TMOJy4eHHWsS JUCIEPCHBIX  CHCTEM
MeToJIaMH (PU3HYECKOW M XMMHUECKOH KOH/ICHCAIIHH.

AsicopOLIIOHHBIE PaBHOBECHS

Kiaccudukanus Mmexanu3MoB ajncopoumu (husuueckas aacopOus,
xeMmocopOIst ¥ HOHOOOMeHHas  ajgcopOuus).  I[Ipupona
ancopOIMOHHBIX ciil. OCOOSHHOCTH COCTABITIONINX ci BaH-mep-
Baansca (OpuEHTaIMOHHBIX, MHAYKIMOHHBIX U JUCIICPCHOHHBIX)
npu  ajcopOuuu. YpaBHEHHWE Uil TOTEHIMAIBHOM 3HEprun
B3aUMOCHCTBUS aToMa (MOJICKYJIbI) C TOBEPXHOCTHIO TEIa.
AzcopOuust ra30B ¥ NapoB HA OJHOPOJHOW MOBEPXHOCTH. 3aKOH
I'enpu. VYpaBHeHHE H30TEpMBI MOHOMOJICKYJSIDHOHM aacopOiuu
Jlerrmiopa u ero ananu3. OnpeneneHre KOHCTAHT 3TOT0 YPaBHEHUS
(uueitnass  ¢opma  ypaBHenust  Jlenrmiopa).  YpaBHeHHE
Opertamxa. Teopus monuMoneKysipHON agcopbunn bpynayapa,
Ommerta, Temnepa (BOT), ypaBHeHHE H30TEpMBI aICcOpPOLUH, €ro
ananms. JInnelinas gopma ypaBaenus BOT u pacuer ero KOHCTaHT.
OnpeneneHue yaensHON TOBEPXHOCTH MeTogoM BOT.

AgncopOuus  ra3oB M 1apoB  Ha MOPHMCTHIX Marepuajiax.
KonmuecTBeHHBIE ~ XapaKTEPUCTHKH  TOPUCTHIX ~ MaTEpUAJIOB.
[MopucTele Tena KOPIYCKYJISIPHOM, KPUCTAJUIMYECKOH M ryO4aron
CTPYKTYpPBI, MeETOIbl HMX moiyueHus. Kiaccudukamus mnop mno
JyOmHHUHY 1 €€ B3aUMOCBS3b C TEOPUSMH aCOPOIHIH.

Teopus KanuJUISIpHOM KOH/JICHCAIINH. Kanumnsipao-
KOHJCHCAllMOHHBIM  rucTepe3nc. Pacuer  WHTerpanbHOH ¢
muddepeHnranbHON KpHUBBIX pacmpeneneHnss o0beMa IIop 110
pasmepam.

OcobeHHocty  aacopOIMM  HAa MHUKPOIOPHCTBIX — MaTepHaiax.
[Torenmmansuas Teopust IlonsHu. AnCOpOLMOHHBIA HOTEHIHAI.
Xapaktepuctudeckass — KpuBas  ancopOuuu.  TemmeparypHas
WHBAPHAHTHOCTh M a((PUHHOCTH XapaKTEPHCTHUECKHX KPUBBIX.
O6ob6mennoe  ypaBHeHHe Teopud  JlyOmHMHA ~ 0OBEMHOTO
3allOJIHEHHMST MHKpOIIOp, YACTHBIE CIIydyaW STOr0 ypaBHEHHMS
(ypaBuenue [lyOmrmHa-PamymikeBuda). AncopOmus ra3oB U MapoB
B XUMHYECKOH TEXHOJIOTHH.

AzcopOuust  TIOBEpXHOCTHO-aKTHBHBIX _ BENIECTB.  BimsHue
cTpoeHns Mojekyn [IAB Ha mOBepXHOCTHYIO aKTUBHOCTb, ITPABUIIO
Hroxno-TpayGe. 3aBUCMMOCTh TOBEPXHOCTHOTO HATSDKEHUS OT
COCTaBa pacTBOpa IPU COOIIONCHMH 3aKOHA ['€HpH M ypaBHEHHS
Jlenrmiopa. VYpaBHenue IlIMIIKOBCKOro. YpaBHEHUS COCTOSIHUS
ra3000pa3HBIX MMOBEPXHOCTHHIX (aICOPOLIMOHHBIX) IUICHOK. THITBI
MOBEPXHOCTHBIX IICHOK U ONpENeNICHHE UX XapaKTepUCTUK. Becsl
Jlenrmiopa. @DakTophl, ONpPENENSIOLUIUME arperaTHoe COCTOSHUE
a/ICOPOITOHHBIX TUICHOK. Omnpenenenne CTpOEHHS
a/ICOPOIIMOHHOTO CII0sl ¥ pa3MepoB Mosekya [TAB.

DIeKTpUYECKHe SIBIICHUS
MOBEPXHOCTSX

Ha

JIBoitHOU snexTpuyeckuit cioit (JJ2C), MmexaHu3Mbl 00pa3oBaHUs
JA3C. CooTHOmCHHS MEXAY OdIIEKTPHUSCKHAM TIOTCHIHAIOM U
MOBEPXHOCTHBIM HaTsHKCHUEM (ypaBHEHUsS JlunmmMaHa).
OneKTpoKaNnWIIPHBIE KPUBBIE M ompeneneHue napametpos [13C
TI0 3TUM KPHBBIM.

Oo6mue npencrasienus o teopusix crpoenust JJ3C. Teopus I'yn —
Yenmena. Ypaeaenue Ilyaccona-Bonbpimana s nuddy3HOM
gactu JIOC wm ero pemenue. Tommmua audys3HOro cios u
BJIMSHHE Ha Hee PaziM4HbIX (akTopoB. J[BOWHON aneKTpHyYecKuit
cioii mo teopun llltepHa, mepe3apsaka moBepXHOCTH. [Ipumepsl
obpazoBanus JI9C. Murmemisl 1 UX CTpOCHHE.

Yetsipe BU7A EKTPOKMHETHIECKIX SIBTICHUH.
DJEeKTPOKMHETHYECKUI OTEHIMA U BIMSHNAEC Ha HETO PAa3IIMYHbIX
¢daktopoB.  YpaBHenue [ 'enpmronbia-CMONyXOBCKOTO ISt
CKOpPOCTH TIepeHoca NpHU  3JEKTPOOCMOce M alieKTpodopese.




O¢dexTpr, HE yUUTHIBAEMBIE THM YypaBHEHHEM (TIOBEPXHOCTHAS
MIPOBOIUMOCTb, anekTpodopeTnieckoe TOPMOXKEHHE,
penakcaponusii  3¢dekr). I[IpakTHyeckoe  HCMOJIL30BAHHE
AIIEKTPOKUHETHUECKHX SIBIICHHUIA.

Kunernueckue CBOMCTBA

JAUCIICPCHBIX CUCTEM

OCHOBBl ~ CEAUMEHTAalMOHHOro  aHainu3a. CBA3b  CKOPOCTH
OCa)KJCHUS YaCTHIl C X pa3MepoM. YCIIOBUS COOJIIOAEHHS 3aKOHA
Crokca. CenMMEHTAIIMOHHBIN aHAIN3 MOJUAUCIEPCHBIX CHCTEM.
KpuBast cenumenranun. Kpusble pachpenesneHuss 4YacTHIl [0
pagmycaM. OKCHEPHMEHTAIbHBIE METOIBl B CEIUMEHTAMOHHOM
aHamm3e.

MornexysipHO-KHHETHYeCKasi Mpupoja OpOyHOBCKOTO JBHIKEHHUS.
CBA3p MEXAY CpPEOHEKBAAPATUYHBIM COBHIOM  YacTUI] H
ko3¢ dpunnenrom muddysun (3akoH DitHmTeitHa-CMOITYXOBCKOT0).

OKcnepUMeHTaIbHas IIPOBEPKa 3aKOHA OliHITeHa-
CmonyxoBckoro. CreicTBHS U3 TEOPUU OPOYHOBCKOT'O JBIIKEHUSI.
CeaMMEeHTAIIMOHHO-TU(PPY3UOHHOE paBHOBeCHE,

THIICOMETPHYECKU 3akoH. CeIMMEHTAlMOHHAs YCTOIYMBOCTB
JIICIIEPCHBIX CUCTEM.

ArperatuBHas  yCTOMYHMBOCTb
KOAryJISLusl IUCIEPCHBIX CHCTEM

u

OOmme  BOMPOCHI  YCTOHYMBOCTH  JHUCHEPCHBIX  CHCTEM.
CenvMeHTaMOHHAsE M arperaTuBHAs YCTOWYHMBOCTH CHCTEM.
JluopunpHele W IMO(POOHBIE CHCTEMBI: CaMOIPOU3BOJIBHOE
o0pa3zoBaHHe OJHHMX M HEOOXOJMMOCTh CTaOWIM3alMU JAPYTHUX.
Kputepnii nnodunsHOoCcTH cucteM 1o Pebunaepy-lllykuny.
JlnoduibHble nucnepcHble cuctembl. Knaccudukanust 1 oOumias
XapaKTEpPHUCTHKA MTOBEPXHOCTHO-aKTUBHBIX BEIIIECTB.
TepmommHaMyuka W MeXaHH3M MHIeoo0pa3oBanust. CTpoeHue
muremt [TAB. Comrobmmmzarus. OCHOBHBIC (haKTOPEI, BIUSIOIIHNE
Ha KPUTHYECKYIO KOHIEHTpauuio Mmunemioodpasosanus (KKM).
Mertons! onpeaenenus KKM. I[Ipumenenue ITAB.

JlnodoOusle nucnepcHble cucTeMbl. @DakTOpbl yCTOWYHMBOCTH
mnopoOHBIX cucTeM. brpicTpas ©u  MeIeHHas  KOaryJsius.
Kunetuka koarymsmuun mo  CmomyxoBckomy.  Ompenenenue
CKOPOCTH ¥ BPEMEHH IIOJIOBUHHOM KOAryJlAlUH. 3aBHCHMOCTH
YHCIIa YACTHUI] PA3HOTO MOPSAKA OT BPEMEHH.

OcHoBHBEIE monoxeHust Teopun [lepsruna, Jlangay, @epsed,
OsepOeka (AJIDPO). PacknmamBaromee OaBleHHE W €r0
COCTaBIISIONINE. DHEPTHS JIEKTPOCTATUIECKOT0 OTTAIKUBAHUS IIPH
B3aUMOJICHCTBUM  C1a003apsDKEHHBIX MNoBepxHocTed. Cuiiel
sHepruss npuTsHkeHus. OOmee ypaBHEHHE Ui DHEPrHU
B3aMMOJICHICTBHS JTUCIEPCHBIX YacTull. lloTeHnuanbHbIe KpPUBBIE
B3aMMO/ICHCTBUS YacCTHIl B HOHOCTAOMIN3UPOBAHHBIX AUCIIEPCHBIX
cucreMax. lloTeHnmampHBI Oapbep ©W €ro 3aBUCUMOCTh OT
tomuuHbl quddysHoro cmos. Koarymsims B IEepBOM M BTOPOM
MHUHUMyMax.  He#iTpanmsamuoHHass ¥ KOHIIEHTpaLHMOHHAs
koarymsauust. [Topor ObicTpoit koarymsiumu. I[IpaBumo Illynbie-
lapmu. 3akon [epsruna. CraOwim3anus AUCHEPCHBIX CHUCTEM
BbICOKOMOUIeKyJIsIpHBIME coeanHernsaMu (BMC) u ITAB. Metoas!
OYKMCTKH MNPOMBILIUIEHHBIX M OBITOBBIX CTOKOB, OCHOBAaHHbIE Ha
W3MEHEHUU arperaTMBHOM U CEAMMEHTALMOHHOW yCTOMYMBOCTHU
JIICIIEPCHBIX CUCTEM.

CrpykTypooOpazoBaHue
CTPYKTYPHO-MEXaHUYECKHE
CBOMCTBA JIUCIEPCHBIX CUCTEM

Tumel CTPyKTYp, OOpa3yrOIIUXCS B arperaTUBHO-YCTOWYHBEIX H
arperaTHBHO-HEYCTOMYMBBIX JIUCIIEPCHBIX crucTeMax.
JKUIKOKpUCTAIIMUECKOE COCTOSIHUE — arperaTuBHO-YCTOMYMBBIX
JIUCTIEPCHBIX CUCTEM.

BosnukHOBeHHE ~ OOBEMHBIX  CTPYKTYp B arperaTHBHO-
HEYCTONYHMBBIX (o oOHBIX) JIUCTIEPCHBIX CHCTEMaXx.
Bzaumocss3p MEXAY BUIOM HOTEHIUAIBLHOMN KpUBOH
B3aumMoneiictBus  dwactury (mo Teopun JJI®O) wm  THIOM
BO3HUKAIOMIUX  CTPYKTYp. KoaryiasiuoHHO-TUKCOTpONHbIE U
KOHJICHCAlIMOHHO-KPUCTAIUIM3AMOHHbIE  CTPYKTypbl.  [lepexon
OJIHUX CTPYKTyp B Jpyrue. Teopus CTPyKTypooOpazoBaHUs
(bu3uKo-xMMHUYECKass MEXaHHKA) KaK OCHOBA TOJIYUCHHUS HOBBIX




MaTepuasoB.

Peonornueckuii  MeToA  HCCIIEIOBaHUS JAMCHEPCHBIX CHUCTEM.
OCHOBHBIC  TIOHATHA W  HACANbHBIC  3aKOHBI  PEOJIOTHH.
MopnenupoBaHue  pEOJOTMUYECKMX  CBOWCTB  Tel.  Mopens
Makcsemia, moaeab KenpBuna-®oiirra, Moaenas bunrama.
Knaccupukamuss  AHCHEPCHBIX ~ CHCTEM  TIO0  CTPYKTYPHO-
MEXaHUYeCKHUM CBoOMcTBaM. HBIOTOHOBCKHME W HEHBIOTOHOBCKHE
)kujkocTH. IlceBnoriacTUYeCKWe W JIUJIATAHTHBIC JKUIKOCTH U
TBepA0OOpa3Hble  Tenma.  BSA3KOCTh  XKUAKUX  arperaTHBHO
YCTOMUMBBIX AMCHEPCHBIX CHCTEM. YpaBHEHHUS OHHIITelHa,
IIraynunrepa, Mapka-Kyna-XayBunka. Peosnornyeckue cBoiicTBa
CTPYKTYPHPOBAHHBIX KUAKOOOPA3HBIX U TBEPIOOOPA3ZHBIX CHCTEM.

Conep:kaHue 3aHSITHII CEMHUHAPCKOTO TUIIA

I‘D‘QH HanmeHoBaHue TeM (pa3/iesioB) Tun Conep:xkanue 3aHATHI CEMMHAPCKOTO THUIIA

1. | TepmoauHamMuka  TOBEpXHOCTHBIX | [I3, 1. MHccnemoBaHue BIUSHUS MOBEPXHOCTHO-aKTUBHBIX
SIBJICHUI JIP BEILIECTB HA CMAYMBAHUE U I €3HUI0.

2. UccnenoBanue BIusHUA cTpoeHus MoJiekys ITIAB Ha nx
MOBEPXHOCTHYIO aKTUBHOCTh. OmpeerneHne napaMeTpoB
a7ICOPOLIMOHHOTO CJIOS.

2. | AncopOIMOHHBIE PAaBHOBECHSI I13, | 3. N3yuenue ancopbunu ITAB u3 pacTBOpoB Ha TBEpAOM

JIP | angcopbente. OnpesneneHue yaenbHON IIOBEPXHOCTH.
4. Xpomatorpapuueckoe pa3ieiIeHHE CMECH HOHOB C
MOMOIIEI0 HOHOOOMEHHBIX CMOJI.
5. Paznenenue cmecu mojiMMepa U MUHEpPAIbHON COJH U
OIpe/ielIeHHe MOJIEKYJIIPHOM Macchl ITOJIMMEPOB METOAOM
refib-xpomMarorpaduu.

3. | Dnexrpuueckue SIBIICHUS Ha | II3, | 6. Onexrpodopernaeckoe oTIpenieieHue
MOBEPXHOCTAX JIP | 3JIEKTPOKMHETHUYECKOIO IOTEHIMAIA.

7. OnpeneneHue M30JEKTPUUECKON TOYKU THAPOKCUAA
JKelle3a METOJIOM AIeKTpodopesa.

4. | Kunetuueckue ceoiictBa | II3, | 8. [lucnmepcHOHHBI aHaNW3 TOPOIIKOB  METOJIOM
JIUCTIEPCHBIX CUCTEM JIP | ceauMeHTanuu B TpaBUTAIIHIOHHOM II0JIE.

9. OmpeneneHre pa3MeEpOB YaCTHUI[ IUCIEPCHBIX CHUCTEM
TypOUIUMETPHUECKIM METOOM.

5. | ArperatuBHass  ycrodumBocth W | II3, | 10. HccremoBanme MuneIoo0pa3oBaHHs B PacTBOpax
KOaryJsinusi AUCIEPCHBIX CUCTEM JIP ITAB.

11. CunTte3 ruapo30is rHIPOKCUAA JKejle3a, U3yYeHHE ero
KOAryJISIMK U CTa0HMIIH3aIIHY.

6. | CtpykTypoobpa3zoBaHue u| II3, | 12. HccnegoBaHue  BSI3KOCTH  CTPYKTYpHUPOBAHHOMN
CTPYKTYPHO-MEXaHUYECKUE JIP | *HUIKOCTH C IOMOIIBIO KAMUJUISIPHOTO BUCKO3UMETPA.
CBOICTBA TUCHIEPCHBIX CUCTEM 13. Hccnenosanune PEOJIOTUYECKUX CBOICTB

HEHBIOTOHOBCKHX JKUAKOCTEH C IMOMOIIBIO POTAIIHOHHOTO
BHCKO3HMETpA.
Conep:kaHue caMOCTOSITEJILHOH PadoThI
Ne .
/i HaumeHnoBanue Tem (pa3esioB) Coaep:kanue caMOCTOSATEIbHOI PadoThI
1. | [Ipeamer m mnpusHaku o00BekTOB | [IOBTOpEeHME IEKIIMOHHOTO MaTepuaia
KOJUIOUIHON XUMUHU

2. | Tepmonnnamuka TIOBepXHOCTHBIX | [loBTOpeHwe  nekmuoHHOro  Martepuana.  lloaroroBka K
SIBIICHUN sabopaTOpHBIM paboTaM M MPAKTUIESCKUM 3aHITHIM

3. | AncopOIMOHHBIE PAaBHOBECHS [ToBTOpeHne  JEeKIMOHHOTO  Marepwana.  IloaroroBka K

71a00paTOPHBIM PaboTaM M MPAKTHICCKAM 3aHITHIM

4. | DnexTpudeckue SIBIICHHS Ha | [loBTOpeHHe  JEKIMOHHOTO  Marepuama.  [loaroroBka K

MOBEPXHOCTAX J1a00paTOPHBIM PabOTaM ¥ MPAKTUICCKUM 3aHITHIM

5. | Kunernueckue cBoiictBa | [loBTropenne  nekuuoHHoro  marepuana.  llogrotoBka K
JTUCTIEPCHBIX CHCTEM sabopaTOpHBIM paboTaM M MPAKTUIESCKUM 3aHITHIM

6. | ArperatuBHas ycroiumBocTh ¥ | [loBTOpeHHme  yekumoHHOro — Martepmana.  [loaroroBka K

KOATyJISAIHs TUCTIEPCHBIX CHCTEM 712a00paTOPHBIM paboTaM M MPAKTHICCKAM 3aHITHIM
7. | CtpykTypooOpa3oBaHue u | [loBropeHre  JEKIMOHHOTO  Marepuana.  [loarotroBka K
CTPYKTYPHO-MEXaHUYECKHE J1a00paTOPHBIM PabOTaM ¥ MPAKTUICCKUM 3aHITHIM




CBOWCTBA TMCTIEPCHBIX CHCTEM |

3. OuneHoYHbIE MATepPHAJIbI JJsl INPOBEJICHUS] TEKYUIero KOHTPOJsSl YCIHEeBAeMOCTH M

NMPOMEKYTOYHOM ATTeCTANMH 00y4aloIMUXCs M0 JUCHUILTHHE (MOYJII0)

[To mucruruiiHe (MOJIYJIO) TPETYyCMOTPEHBbI CIEAYIOLIME BUABI KOHTPOJIS KayecTBa

OCBOCHUA:

3.1. OIIeHO'-leIe MaTepuajabl AJfA NPOBCACHHUA Telcymeii aTTeCTalliid 10 JMCIHMIIIMHE

TCKYH_II/Iﬁ KOHTPOJIb YCIICBACMOCTH,

MIPOMEKYTOYHAs aTTeCTalusl 00y4aroImuXcs 0 AUCHUILINHE (MOIYJIIO).

(MoayJ110)
Ne | Kontposupyemblie TeMbl (pa3aeJibl) HaunmeHoBaHHe OLIEHOYHOI'O CPeICTBA
n/n
1. | IIpeamer u npu3HaKu 0OBEKTOB KOJUIOMIHOW XUMHUHI Keticrl. KonTponpHas padora
2. | TepmonnHaMuKa MOBEPXHOCTHBIX SIBICHUI Keticrr. KonTponsHas padora
3. | AncopOuyoHHbBIE paBHOBECHUS Keticel. KonTposbhas pabora
4. | DnexTpuUecKue sIBICHHS Ha TOBEPXHOCTAX Keticwl. KonTponpsHnas padora
5. | Kunernueckue cBOMCTBAa UCHIEPCHBIX CUCTEM Keticrr. KonTponsHas padora
6. | ArperatuBHas YCTOHYMBOCTb M Koaryisiuus juctepcHbix | Keiicwsl. KontponbsHas pabora
CHCTEM
7. | CtpyktypooOpa3oBanue ¥  CTpyKTypHO-mexanudeckue | Keticel. KonTponbHas pabota
CBOMCTBa IMCTIEPCHBIX CHCTEM

3.1.1 TunoBble KOHTPOJIbHbIE 32aJaHUSI UJIM UHbIEe MATEPUAJIbI, HEOOXOAUMBbIE ISl OLEHKHU
3HAHUWI, YMEHUI1, HABBIKOB U (WJIH) ONbITA 1eATEJILHOCTH B MpoLecce TEKYIero KOHTPOJIst
ycneBaeMoCTH

Keiicobl (cuTyanuu u 3a1a4ym ¢ 3aJaHHBIMHU YCJIOBUSIMH)

1.

Adpo301Ib PTYTH CKOHIEHCHPOBAlCA B BHUAE OOJBINON Kammu obbeMoM 3,5 cm’.
Ornpenenure, HACKOJIBKO YMEHBIIUIACh TOBEPXHOCTHASI SHEPTUSI PTYTH, JUCTIEPCHOCTH
adposonst coctapnsna 10 MM, [IoBEPXHOCTHOE HATSKEHUE PTYTH HPUMUTE PABHBIM
0,475 /M2 (99,75 Ixk)

Paccuuraiite paamyc dacTUIl THAPO30JS 30JI0Ta, €CIU TMOCIe YCTaHOBJICHHS
ceMMeHTanmoHHo-1udpy3nonHoro pasHoBecust mipu 293 K Ha BwIcOTE /7 =8,56 cM
KOHIIEHTpalus 4YacTull u3MeHunack B 2,5 pa3. [lmotHocth 30mota p = 19,3 r/em?,
mwioTHOCTH Boasl pO =1,0 r/em’. (3,9-107° M)

Jlns wactunel paguycoM 27-107 ¢cM BenMuMHA CPENHETO CMELIeHUs cocrapiser 1-10
‘cM. Kakoe cMemnienne OyneT MMeTh YacTuia paguycoMm B 52-107 cM, Haxoxasmascs B
TOM K€ cpejie ¥ pH Toii e Temmneparype? (0,7-107° m)

Paccuuraiite 2JEKTPOKMHETHYECKUN TOTEHIIMAT 4YacTUI[ OCHTOHUTOBOW TJHWHBI IO
pesynbrataM 3nekTpodope3a TpU  CIASAYIONIMX YCIOBHUSIX: PACCTOSHHUE MEXKIY
anekTposamu 25 cm, Hanpspkenue 100 B, 3a 15 MuH yacTuisl nepeMeniaoTcst Ha 6 MM K
aHOJIy, OTHOCHUTENIbHAS JMAJIECKTPUUECKas MPOHHIAeMocTh cpeanl 78,2 (mpu 298 K),
BS3KOCTH cpepl 8,94-10 ITa-c. (21 mB)

[Ipenmonaraercsi, 4To u30TepMa aaCcOpPOIMH OMHUCHIBaeTCS ypaBHeHHEM JleHrmropa.
(0,51 am?)

Jlnst xoarynsmuu 10-10° M 30ma Agl tpebyerca 0,45-10° m® pactBopa Ba(NO3)2.
Konnenrpanus snexrponura pasaa 0,05 kmons/M’. Haiiure mopor KoaryJsisiauu 3071s.
(2,15-107° xmonn/m*)

Bbruncnute BENMMYMHY CpPEIHEr0 CMEILIEHUs 4YacTUipl Tuiaposois Ag 3a 10 c, ecnu
pannyc gactunsl 5-10°° cm, Baskocts cpensl 0,01 myas m temneparypa 20°C. Kakos
koo dunuent nuddysuu gactun B 3tom ruaposzone? (9,26-10° m; 4,29-107"% m*/c)

Jns ruaposonst Al203 paccumrTaiiTe BBICOTY, Ha KOTOPOM KOHIIEHTpAIUsl YacCTHIL
yMeHbIuTes B 2,7 pasa. JlucrepcHocTs (assl ruapo30sis cocrasiser 10° M, mioTHoCTh
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20.

21.

AI203 4 rt/cM’, WIOTHOCTH JUCHEPCHMOHHOM cpemsl | r/cm’, Temmeparypa 293K.
Yactuusl chepuueckue. (1,2 m)

Onpenenute NOBEpXHOCTHOE HaTsbKeHUE OeH3oma npu 293, 313 u 343 K. [Ipumute, uro
TIOJTHASI IOBEPXHOCTHAS YHEPTHUS HE 3aBUCUT OT TEMIIepaTyphl U i OeH3oi1a paBHa 61,9
MJDk/M*. TeMreparypHbiii KO3QQUIMEHT /IS TOBEPXHOCTHOTO HATsKEHUs paBeH — 0,13
mJbx/(M*K). (23,8:107;21,2:10° 1 17,3-107° Tx/m?)

Yacruip! aspocuna SiO2 B BoaHo# cpene npu pH = 6,2 UMEIOT 3/1eKTPOKUHETUYECKHIA
noreHnuan, paBHeli —34,7-10° B. Ha kakoe paccTOSHHME M K KaKOMY DIEKTPOIY
cMecTsTCs yacTHibl 3a 30 MUH, ecli HampsbkeHue B mpudope anst anekrpodopesa 110
B, paccrossHme wMexay saekTpoaamMu 25 CM, OTHOCHUTENbHAs JIUAJIEKTpUYECKas
nponunaemocts cpeast 80,1, Bsaskocts 1-107° Ia-c. (1,95-107 m)

Kaxoe xommuectBo pactBopa Al2(SO4)3 konuentpanuu 0,01 xMons/m® TpedyeTcs st
koaryssiuu 1-107° m° 30513 As203? Topor koaryssuu 96-10° kmons/M® (9,6 M)
Paccuuraiite MoNHYI0 MOBEPXHOCTHYIO 3HEPTHUI0O 6 I 3MylbcUU O€H305la B BOJE C
kounenrpanuein 40 % (Macc.) W AUCIEPCHOCTBIO 5 MM mpu Temmeparype 303 K.
[InotHOCTE Gersoma 0,858 r/cM’; Mex(asHOE INOBEPXHOCTHOE HaTskeHHE 26,13
M/DK/M®, a TeMmrepaTypHbIi KOI(pOHUIMEHT MOBEPXHOCTHOTO HATSHKEHHs OeH30.1a
pasen — 0,13 mJIx/(M>K). (5,5 JIx)

PaccunTaiite 31meKTpodOopeTUIECcKy0 CKOPOCTh MEPEABIKEHUS YaCTHIL 301 Cylbhuaa
MBIIIbSKA MO CIEeIYIONIMM JaHHBIM: (-IOTEeHIMaN yacTHll paBeH — 42,3 mB, paccrosiHue
Mexay iektponamu 0,4 M, BHEIIHAS pa3HOCTb MOoTeHIUanoB 149 B, BSI3KOCTh cpelbl
1-107° Tla-c, oTHOCUTENBbHAS AUAJIEKTpHUecKas mporunaemocts 80,1. (10,5 Mxm/c)
[Topor koarynsiiuu oTpUIATeTBHO 3apsKkeHHOTo ruapo30is As2S3 nox aeiictBuem KCl
paseH 4,9-107 mons/n. C momompto npasui llynene-Tapan n Jlepsaruna—Jlangay mis
9TOrO0  30JI1 pPacCYUTAWTE TMOPOrM  KOAryJisiMM, BBI3BIBAEMON  CIEAYIOUIUMHU
anektponutamu: K2S0O4, MgCl2, MgS04, AICI3 u Al2(SO4).

BoruncnuTe cpenHui AMaMeTp YacTHI] THAPO30JI 30JI0Ta, €CJIA MOJCUYET YHMCIIa YaCTHUL]
B JIBYX CJIOSX, YAAJIEHHBIX ApyT OT Apyra Ha 0,1 MM, an B BepxHeM cioe 408 mrTyk, a B
HwkHeM 779. InotHocTs 3050Ta 19,3 r/eM’, Temmnepatypa 19°C. (6,5-10° m)
OCMOTHYECKOE JaBIIEHHE THAPO30JIs 30J10Ta ¢ KOHIeHTpaueit 2 kr/m’ mipu 253 K pasro
374 TIla. Paccuwutaiite koddpdurmeHt audpQy3und YacTUIl B 3TUX YCIOBUSX, €CIIU
WIOTHOCTE 3070Ta 19,3 r/cM’, Baskocts cpemst 1-107° Ilacc. dopma wacTHIy
chepuueckas. (3,1-107"° m%/c)

Jis  ompeneneHus TMOBEPXHOCTHOTO  HATSOKEHHMsS] BOJbI  B3BELIMBAIOT  Kallld,
OTpBIBAIOIIMECA OT KalWuiApa, M U3MEPSIOT AUaMeTp LIEMKU Kalljd B MOMEHT €€
orpbiBa. Oka3zanoch, yTo Macca 318 kanens BoAbI paBHa 5 I, a AMAMETP IIEHKHU KaIlIu
0,7 mm. PaccuunTaiite moBepXHOCTHOE HaTsbKeHUE BoabL. (70,17-107° JIx/M?)
Paccuuraiite Bennuuny (-noteHuana Ha rpanuie BogHbiii pactsop KCIl — memOpana u3
noaucTrpoia. B mporecce snekTpoocMoca 00beMHast CKOpOCTh paBHsitack 15-107'° m'/c,
cuma toka I = 7-10°A, ymenbHas OJNEKTPUYECKas IMPOBOAUMOCTH  CPEJBI )
= 9107 om'™M', Baskocte M = 10° H-c/M’, OTHOCHTENbHAs IUDJIEKTPHUECKAS
NPOHULIAEMOCTD € = 81, BlIeKTpHuUecKas KOHCTanTa £0= 8,85-107"2 ®/m. (26,9 mB)
PaccuuTaiite Bpems, 3a KOTopoe c]epHuecKue YacTHIbl CTEKJIa OCealoT B BOJE Ha
paccrosaue 1 cm, ecin aucnepcHocTsh yacTuil 0,1 MKM ', TIIOTHOCTH AMCTIEPCHON (a3bl
U JIUCIIEPCHOHHOM Cpeibl COOTBETCTBEHHO paBHbl 2,4 u 1,0 r/cm’. Bsaskoctsb
nucnepcuonnoi cpennt 1:107° IMa-c.(131 ¢)

Ilonb3ysack ypaBHeHueMm Penes, cpaBHUTE MHTEHCHUBHOCTH PACCEIHHOTO IUCIEPCHOMN
CUCTEMOM CBeTa MpH OCBELeHNH CUHUM cBeTOM (A1 =410 HM) U KpacHBIM CBETOM (A2 =
630 HM). THTEHCUBHOCTH MaJal0IMX MOHOXPOMATHYECKUX MYYKOB CBETA OJJMHAKOBBI.
(5,57)

BbluncnuTte yAenpHYH0 NOBEPXHOCTh | KI' YroapHOW IBUIM C JUAMETPOM YacCTHII,
paubM 0,08:107° m. [TnotHoCTh yrots 1,8 xr/v’. (4,17-10% M*/kr)



22. PaccuuraiiTe 3JIeKTPOKMHETUYECKUN IMOTEHIMA MOBEPXHOCTU YacTUI] OCHTOHHUTOBOM
TJIMHBI 110 pe3yJibTaTaM 3JIeKTpodopesa Ipu CASAYIOUUX YCIOBUSAX: PACCTOSIHIE MEKIY
aneKkTpoaaMu 25 cM, HanpsbkeHue 110 B, 3a 15 MuH yactuiel nepememarorcsa Ha 6 MM K
aHOJZly, OTHOCHUTENIbHAsI JUAJIEKTpUYecKas MpoHMIIaeMocTh cpenbl 78,2 (mpu 298 K),
BA3KOCTH 8,94-107* ITa-c. (21,5mB)

23. BpruucnuTe paguyc 4acTHIIbI 30JI 30J10Ta, €CJIM 32 | MUH YacTHIla IEPEMECTHIIACh Ha
10,65-10°° m. Temneparypa onbita 393 K, Bsaskocts cpeasi 0,0105 ITa-c. (2,9-10°° m)

24. Paccunraiite, Ha KakoOM BBICOTE OT JIHA COCyAAa NPH YCTAaHOBHBIIEMCS PABHOBECUU
KOHIIGHTpALUsl THIPO30Jisd Cyinb(uia MbIIIbIKAa YMEHBIIUTCS BIBOE, €CIU CpEIHUI
nuamerp wactun 1-10° M, mnotHOCTs wacTun 1,9 r/cm’, mnotHOCTH cpembl 1 r/cm?’.
Temmneparypa 290 K. (5,89 m)

25. Tuapo30s 30110Ta COCTOMT M3 dacTH auameTpoMm 2-107cM W Haxomurcs mpH
temneparype 27°C. Ha kakoil BbICOTE€ OT JHA YMCJIO YaCTHUI[ B 30JI€ YMEHBIIUTCA B 2
pasa. [IIOTHOCTH 30J151 U 9aCTHI] 30J10Ta COOTBETCTBEHHO paBHbl 1 u 19,3 r/em’. (3,82 M)

KonTpoJbHblii padoTa

3agaHus M0 KOHTPOJIbHOM padore Nel

1. Kakue BemiecTBa Ha3bIBalOTCS TOBEPXHOCTHO-aKTUBHBIMHU? YKa)KUTE OCOOCHHOCTH CTPOCHHS
monekyn ITAB. IlpuBenure npumeps! [IAB ¥ moBepXHOCTHO-MHAKTHBHBIX BemiecTB. JlaiTe
OIIpe/ieNICHUE IOBEPXHOCTHON aKTUBHOCTH KaK IapaMeTpa.

2. KaxoBbl mnpuuuMHBI TNOAHATUA (ONMycKaHWs) >KujIkocTedl B kamwwuispax? Ilpusenute
HE00XO0/IMMBIE YpaBHEHHUS U JlaiiTe KpaTkue 00BsICHEHUSI.

3. PaccumraiiTe MOMHYH0 MOBEpXHOCTHYIO sHepruio 200 T sMymnbcuu O€H30J1a B BOJE C
conepkanveM Oenzona 12% wmacc. u aucnepcHocThio 2 MM~ mpu Temmeparype 20°C.
ITnotHocTs Gersona P ~0,858 r/cm®, mexdasznoe Harskenne O =28 mJlx/m>, do/dT = -0,13
mJx/(M*K).

4. Haiinure MoBEpXHOCTHOE HATSHKEHUE JKUJKOCTH, €CIIU B KaWJUIIPE U3 CTEKJIA C BHYTPEHHUM
nauaMeTpoM | MM OHa HOAHAIACh Ha BbICOTY 12,8 MMm. IlnotHocTs sxuakoctyu pasHa 0,81 r/cm?.
Hccnemyemast ) KUAKOCTD 110 IOBEPXHOCTH CTEKJIA CIIOCOOHA pacTEKaThCs.

3ajaHus 10 KOHTPOJbHOM padoTe Ne2

1. IpuBemute KIACCHPHUKAIMIO TOPUCTHIX aJICOPOEHTOB MO pasmepam mnop. Kakue Teopum
OIUCBIBAIOT a/ICOPOLIMIO Ha MOPUCTBIX TeJIaX MO ITOM Kiaccupuranuu?

2. KakoBel mpuyMHBI OpOyHOBCKOro JBIDKeHHs? — KakuMm mnapameTpoM XapakTepu3yroT
MHTEHCUBHOCTb OpOYHOBCKOro JBMXeHHA? OT Kakux CBOHCTB CHUCTEMBI 3aBUCHT 3TOT
napametp?

3. AncopOuus pacTtBopeHHOro B Boje IIAB Ha moBepXHOCTH pPacTBOP-BO3IYX IMOAYUHSICTCS
ypaBHeHnto Jlenrmiopa. I[lpum konnentpanuu I[TAB €=0,1 Moib/m cTeneHb 3aIlOJIHEHUS
noepxHoctu O = 0,4. Paccuuraiite nmoBepxHoctHoe HaTskeHue npu 300K u xoHUEHTpanuu
ITAB B pactBope, paBHoii 0,2 mMonb/n1. Monekyna [IAB 3aHnMaeT Ha TOBEPXHOCTH ILIOMIATH

s = _
00,2 HM?, MOBEpXHOCTHOE HATsKEHUE BoAbl O =71,66 mJIx/M>.

4. Ucnonb3ys ypaBHeHue ['yu - UenmeHa, paccunTaiiTe 3HaueHHE MOTEHIIMAJIA HA PAaCCTOSIHUM
10 u 30 aM OoT Mex(da3HOM MOBEPXHOCTH. J{MCTIEpCHOHHON Cpenoi SBISETCS BOJAHBIA PACTBOD

NaCl c¢ xoHIeHTpauen € =510 monb/1 (mamuddepentsiii anekrponut), T =293K, ¢ = 80,1,

Ps =0,03 B.
3.1.2. MeToguveckne MaTepHaJsibl, ONpeAessiiOlNe TPOUeAYPbl OLEHUBAHUA 3HAHWIA,
YMeHHUil, HABBIKOB U (MJIH) ONBITA /AeATEJHLHOCTH B XO0J€ TeKylero KOHTPOJIs
ycneBaeMoCTH
Keiicbl (cuTyanum 4 3a1a4u € 32IaHHBIMU YCJIOBHSIMH)

O6y‘-IElIOL[IPIfIC5I JOJI2KCH yMeTB BBIACINUTh OCHOBHBIC IIOJIOXKCHHA HN3 TCKCTA 3aJa4H,
KOTOpPBIE TPEOYIOT aHAIM3a U CITY)KaT YCIOBUSAMH pemieHus. FcXoas U3 mocTaBIeHHOTO BOMpoca
B 3aaa4c, IIOIIBITAaThCA MaKCUMaJIbHO TOYHO onpez[eJme HpOGHGMy U COOTBCTCTBCHHO peH_II/ITB



ee.

3amayr MOTYT pelaThCcsl YCTHO W/MIU MUCbMeHHO. [lpu pemeHun 3agad Takke Ba)KHO
NpaBUWIbHO CGHOPMYIMPOBATh W 3alUcaTh BONPOCHl, HayMHAasg ¢ Oojee OOMMX U, KOHYAs
YaCTHBIMHU.

Kpumepuu oyenusanusi — O1jeHKa yYUTHIBAET METOJIBI U CPEJICTBA, UCIIOJIB30BAHHBIE TIPU
pElIeHNU CUTYallMOHHOM, MPOOJIeMHOMN 3aJauH.

OneHka «omauynO» CTaBUTCA B Cilydae, KOrJa OOydYaroLIMiics BBIMOJHUI 3a/laHue
(pemmi 3aavy), UCIONB3YS B MOJHOM 00bEME TEOPETHUECKHE 3HAHUS U MTPAKTUUYECKHE HAaBbIKHU,
MOJIy4YeHHBIE B IpoIiecce 00y4YeHusI.

Onenka «xopouwto» CTaBUTCS, €clii 00yUaroLIUICS B 11€JIOM BBIIIOJIHUI Bce TpeOOoBaHUS,
HO HE COBCEM YETKO OIPENENSIETCS ONOpa HAa TEOPETHUECKUE IIOJIOKEHMSI, M3JI0KECHHBIE B
Hay4YHOU JUTEepaType Mo JAaHHOMY BOIIPOCY.

OreHka «yooeremgeopumenbHoy CTAaBUTCS, €CIIM 00YUaIOIIUIiCs MOKa3aJl MOJ0XKHUTEIbHbIE
pe3yJIbTaThI B MPOLIECCE PELICHUS 3a1a4u.

OneHka «Hey0oen1emeopumenvHoy CTABUTCS, €CIU OOy4aroIIMHCS HE BBIMOJHUI BCE
TpeOoBaHUsI.

KonTtposbnas padora

OnenuBaeTcsi HE TOJBKO TIJIyOMHA 3HAHMM MOCTaBIEHHBIX BOIPOCOB, HO M yMEHHE
U3JI0KUTH TUCHbMEHHO.

Kpumepuu oyenusanus: nocienoBaTeIbHOCTb, TOJIHOTA, JOTMYHOCTD U3JI0KEHUS, aHAIIN3
Pa3NUYHBIX TOYEK 3PEHMS, CaMOCTOATENIbHOE 0000IIeHne MaTepuana. M3nokeHue marepuana
0e3 (haKTHIECKUX OITHOOK.

OrneHka «omauuHO» CTaBUTCS B CIIydae, KOT/ia COOJIIOICHBI BCe KPUTEPHH.

Onenka «xopouwto» CTaBUTCS, eclii 00ydaroluiicss TBepJ0 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HaeT NPAKTUYeCKyl O0a3y, HO JOIyCKaeT HEeCYIIeCTBEHHbIE
MOTPEIIHOCTH.

OneHka «ydoseiemeopumenbHo» CTaBUTCS, €CIM OOY4YalOUIMICA OCBOMJ TOJBKO
OCHOBHOM MaTtepHall, HO HE 3HAeT OTAENIbHBIX JeTalied, I0MyCKaeT HETOYHOCTH, HEAOCTATOYHO
NpaBUIbHbIE (POPMYJIHMPOBKH, HApPyIIAeT IOCIEA0BATEIbHOCT B H3JIOKEHUM Marepuana,
3aTpyJHSETCS C OTBETAMM, IIOKAa3bIBa€T OTCYTCTBUE JIOJDKHOW CBSI3M MEXAYy aHalUu30M,
apryMeHTaluel 1 BbIBOJAMM.

OueHka «HeyoosremeopumenvHoy CTaBUTCS, €COU OOydarouluiicss He OTBe4yaeT Ha
IIOCTABJIEHHBIE BOIIPOCHI.

3.2. OueHoYHbIe MaTEePHAJIBI JIs1 IPOBEACHHUS IMPOMEKYTOYHOM aTTECTALMHU
3.2.1. Kputepuu oueHKH pe3yJIbTaTOB 00YUYeHHUsI 0 JUCHHUILJINHE (MOIYJII0)

Mxana PesynbTaTtsl
Iloka3aTenu oueHMBaHUS Pe3y/IbTATOB 00y4YeHUsI
OLICHUBAHHUA o0y4eHus
OTJIMYHO 3Haer: - oOydaronuiicss riIy0OKO M BCECTOPOHHE YCBOWMJI MaTepHall, YBEPEHHO,

JIOTHYHO, TIOCIIeZI0BATEIFHO M TPaMOTHO €r0 M3JIaraeT, ONUpasich Ha 3HAHUA
OCHOBHOM U JOTIOJIHUTEIBHON JIUTEPATYPBHIL,

- Ha OCHOBE CHCTEMHBIX HAYYHBIX 3HAHUH JAeiaeT KBaJH(QHUINPOBAHHEIC
BEIBOZIBI M 0000IIEHNs, CBOOOIHO OIEPHPYET KAaTETOPHSIMHA U TIOHITHUIMH.
Ywmeer: - oOydarommiicss yMeeT CaMOCTOSTEIbHO W IPABIIIFHO pelaTh y4eOHO-
npodeccroHanpHBIE  3aayd WM 3aJaHus, yBEPEHHO, JIOTWYHO,
MOCJIEI0BATENIBHO U apTYMEHTHPOBAHO U3JIaraTh CBOE pellIeHHE, UCTIONb3Ys
Hay4YHbI€ TOHITHSI, CChIIAsSCh HA HOPMATHUBHYIO 0a3y.

Bnapeer: - o0Oydaromuiicsi BIajeeT parioHaIbHBIMU METOJaMH (C UCIIOJIb30BAaHUEM
palMOHATHHBIX METOJAWK) PEIICHUS CIOXKHBIX MPO(EeCcCHOHANBHBIX 3a/1ad,
MPEACTABICHHBIX JI€J0OBBIMU UTPaMH, KEHCaMU U T.1.;

IIpu pemenny NpoIeMOHCTPUPOBAI HABBIKU

- BBIICTIEHHUS TTIaBHOTO,

- CBA3KOH TEOPETHUECKUX IOJOKEHUH ¢ TpeOOBaHUAMU pPYKOBOMSIINX
JIOKYMEHTOB,

- M3JI0KEHMSI MBICIIEH B JIOTMUECKOM MOCIEI0BATEIBHOCTH,

- CaMOCTOSTEIHLHOTO aHanu3a (akThl, COOBITHIA, SBICHUM, MPOIIECCOB B MX
B3aUMOCBS3U M JUAJIEKTHYECKOM Pa3BUTHH.

10



XOPOIIIO 3Haer: - oOyvaromuiicss TBEepAO YCBOWJI MaTepual, JOCTAaTOYHO TPAMOTHO €ro
M3JIaraeT, ONUpasiCh Ha 3HAHUS OCHOBHOM U JOTIOJHUTEIbHON JIUTEPATYPHI,
- 3arpymHseTcs B (OPMYIHPOBAHUH KBATU(HUIMPOBAHHBIX BEIBOJOB M
00001IIeHN, OmepupyeT KaTeropusiMH ¥ TOHATHSAME, HO HE Bcernaa
MPABIIBHO WX BEPUQHIIUPYET.

Ywmeer: - 00yJaloOIIHIiCsl yMEET CaMOCTOSATEIBLHO ¥ B OCHOBHOM NPAaBUJIBHO PEIIATh
y4eOHO-poheCCHOHANBHBIC 3aJaYd WM 3aJaHus, YBEPEHHO, JIOTHYHO,
MOCJIE/IOBATENIFHO M apryMEHTHPOBAHO H3JIaraTh CBOE pELICHHE, HE B
MOJTHOM Mepe WCIONb3ys HAay9HbIE MOHATHS W CCBUIKM Ha HOPMATHBHYIO
0asy.

Brnaneer: - O0ydJaroIuiics B LEJIOM BIAJCET PANMOHATEHBIMA METOAAMH PEIICHUS
CJIOKHBIX TIPO(eCCHOHANBHBIX 3a/1a4, MIPECTaBICHHBIX JICTOBBIMU UTPAMU,
KelicaMu U T.1.;

[Ipn pemieHuH CMOr' IPOJEMOHCTPUPOBATH JIOCTATOYHOCTb, HO HE
FHyGI/IHHOCTB HaBBIKOB,

- BBIJICJICHUA I''IaBHOT'O,

- M3TI0KEHHS MBICIICH B JIOTHIECKOH MOCIEIOBATEIEHOCTH,

- CBS3KH TEOPETHYECKHX IMOJOXKECHHH C TPEOOBAHMAMHU PYKOBOMISAIINX
JIOKyMEHTOB,

- CaMOCTOSTENBFHOTO aHalu3a (aKThl, COOBITHH, SBICHUHN, MPOIECCOB B HX
B3aUMOCBSI3H M JUAJIEKTHUECKOM Pa3BHTHH.

YAOBJIETBO- 3Haer: - 00yYaroIuiicsi OPUCHTUPYETCSA B MaTepHae, OJHAKO 3aTPYIHACTCS B €ro
PUTEJIBHO H3J105KEHNH;
- TMOKAa3bIBaCT HEJOCTATOYHOCTh 3HAHHUH OCHOBHOM M JOIOJHHUTCIHHOM
JIUTEPATYPHI;

- c1abo apryMEHTHPYET Hay4HBIE TTOJI0KEHHS;
- IPaKTHYECKH HE CrIoco0eH C(hOPMYITPOBATh BBIBOJIBI M 0000IICHUS;
- YaCTUYHO BJIQICET CUCTEMOM MOHATHUI.
VYmeer: - o0y4aromuiics B OCHOBHOM YMEET PEelINTh y4eOHO-TpodeccCHOHAIBHYIO
3aJjayy WM 3a/laHHe, HO JIONyCKaeT OIMOKH, c1a00 apryMEeHTHPYET CBOE
pelIeHne, HEJOCTaTOYHO HCIIONb3YeT HAyYHBIE TOHATHS U PYKOBOISIIHE
JOKYMEHTBI.
Brnaneert: - oOydarommiicss BiIageeT HEKOTOPHIMH palMOHAIBHBIMA METOJaMHU
pelIeHns]  CIOXHBIX  NPOQECCHOHATBHBIX  3ajJad, IPEACTaBICHHBIX
JICTIOBBIMH UTpaMH, KeficaMt U T.11.;
IIpu pemennn NpoAeMOHCTPUPOBAT HEJOCTATOUHOCTh HABBIKOB
- BBIJICJICHUSA TJIaBHOTO,
- U3JI0’KEHHS MBICIIEH B JIOTHYECKOH MOCIEI0BATEIbHOCTH,
- CBSI3KM TEOPETHYECKMX TIIOJOKEHHH C TPEOOBAHMAMH PYKOBOJSIINX
JOKyMEHTOB,
- CaMOCTOSTEIIFHOTO aHajdn3a (haKThl, COOBITHIA, SIBICHUH, IPOLIECCOB B MX
B3aUMOCBSI3H M TUAIEKTHUECKOM Pa3BHTHH.
HEYJIOBJIETBO- 3Haer: - o0yuaronuiicst He yCBOUJI 3HAUUTEIHLHON YacTU MaTepuara,

PUTEJIBHO - HE MOXET apryMEHTHPOBATh HAyYHBIE [TOJIOKEHHUS,
- He GOpMyIHpYeT KBATU(HUIIMPOBAHHBIX BEIBOJOB M 0000IICHHUI;
- HE BJIaJEeET CUCTEMOM IOHATHUH.

Ywmeer: o0ydJaromuiics HE IOKa3al YMEHHE pemaTh y4eOHO-TpodecCHOHAIBHYIO
3aJa4dy WM 3aaHHe.
Brnaneer: HE BBINOJHEHB! TPEOOBAHMS, MPEABSIBISIEMbIE K HaBbIKaM, OIICHUBAEMBIM

«YAOBJICTBOPUTCIILHO».

3.2.2. KoHTpoOJIbHBIC 3a1aHUs H/WJIH MHBbIC MaTepHaJbl 1JIsl IPOBEeJCHUS MPOMEKYTOYHOH
arrecTanuu

Cnucok BONPOCOB /151 YCTHBIX OTBETOB (BAPMAHTBI TECTA)

1. Ilpeamer komoumHoW xumud. IIpu3Hakm O0O0BEKTOB KoUTOMAHOW Xumuu. [lo-
BEPXHOCTHAs SHEprusl. KonunuectBeHnHsle XapaKTepUCTUKHU JUCTIEPCHOCTH.
Knaccudukanus aucnepcHsix cucreM. Kommongnas XuMus 1 XUMHYECKasi TEXHOJIOTHSL.

2. TloBepXHOCTHOE HATSDKEHHE: TEPMOJMHAMUYECKOE ONpejeieHne, (PU3NYECKH CMBICI,
BIMSHUE TIPUPOABI B3auMoOACHCTByromuX (¢da3. BbeBox ypaBHEHHS I TIOJHOM
(BHyTpeHHel) »Hepruum moBepXHOCTHOro ciosi (ypaBHeHue I[ubOca-I'enbmromnbia).
3aBUCUMOCTH TEPMOJIMHAMUYECKUX [TAPAMETPOB MIOBEPXHOCTHOI'O CJIOSl OT TEMIEPATYPHI.
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10.

11.

12.

13.

14.

15.

16.

Meton u30bITKOB ['MO6ca. BbiBoA (hyHIAMEHTANbHOTO aACOPOIMOHHOTO YpaBHEHUS
['m66ca. T'mbOcoBckast amcopOums. YactHoe BbIpakeHne ypaBHeHUs [ mbOca.
IloBepXHOCTHAsE AKTUBHOCTH;, IOBEPXHOCTHO-aKTUBHBIE U IIOBEPXHOCTHO-MHAKTHUBHBIE
BELIECTBA.

Anresus W cMauuBaHHe; onpezencHus. YpaBHeHue [[ronpe s paboThl anre3uu. Yroiu
cmMauuBaHug U ypaBHeHue lOnra. VYpasuenue [rompe-lOnra ans paGoThl anresuw.
Bmusiaue [TAB Ha aaresuto u cMmaunBanue. Pacrexanue, Kod(pGUIMEHT pacTeKaHUs 110
I"apkunCy.

[IpaBuno ¢a3 [ubbca u aucnepcHocTh. BnusHHE KPUBHM3HBI IMOBEPXHOCTHU
(IMcriepcHOCTH) Ha BHYTpEHHee JaBiieHue Tel (BBIBOJ M aHaiu3 ypaBHeHus Jlammaca).
Kanunnspusle siBiaenus (ypaBHenue XKiopena).

BnusiHue nucnepcHOCTH Ha TEPMOJMHAMUYECKYIO PEaKIMOHHYIO CIOCOOHOCTh. BbiBOA
YpaBHEHHUs KanWUIIpHOM KoHAeHcauuu KensBuHa W ero aHanu3. Bumsanue
JUCIIEPCHOCTH Ha PacTBOPUMOCTb, TemrepaTypy ¢a3oBOro mnepexojia U KOHCTAHTY
pPaBHOBECHSI XUMUYECKOW PEAKIUH.

MeToapl MOMy4YeHUS JUCHEPCHBIX CHUCTEM: JUCHEPTrUpOBaHME U KOHJIEHCAIUsl.
VYpaBuenue PebGunnepa ans paboThl AMCIEPTUPOBaHUA. AJICOPOLIMOHHOE TOHIKEHHE
npounoctu (3ddext Pebunnepa). Konnencanus duzudeckas U XuMuueckas. DHEPrus
I'n66ca oOpa3oBaHus 3apojbllia HOBOM (a3sl MpU TOMOTCHHOH KOHJEHCAIlUH; pOJIb
MEPECHIIIECHUS.

Knaccudpukanus wmexanuzmoB ajacopoumu. Ilpupoga ancopOLMOHHBIX CHJI M HMX
O0COOCHHOCTH Tpu  (¢u3nyeckol aacopOuuu. BbeBox ypaBHeHHs i SHEPruu
JMCIIEPCUOHHOTO B3aUMOJEMcTBUS aToMa ajcopbara ¢ anacopbentoM. M3orepma,
M30CTepa, U30MHUKHA aJICOPOITHH.

MonomonekynapHast aacopOuusi, Gopma H30TepMBbl aacopOIuu. YpaBHeHHE [eHpu.
OcHOBHBIE TIOJIOKEHUS TeopuHn JIeHrMiopa, BBIBOJI ypaBHEHHUS U €ro aHaIN3. JInHeWHas
¢dopma ypaBHeHus Jlenrmropa.

Teopust nonmumonexkysipaor ancopoumu bIOT: ucxoaHbie MOI0KEHUS, BRIBOJ ypaBHEHUS
n30TepMbl U ero aHanus. JluneitHas ¢opma ypaBHenus BOT. Onpenenenue yaenbHoOU
MOBEPXHOCTH a/ICOPOEHTOB, KaTaJIu3aTOPOB U .

KonuuecTBeHHBIE XapaKTEPUCTUKH IOPUCTBIX MAaTEpUAJIOB: IOPUCTOCTb, YJIENIbHAS
MMOBEPXHOCTh, pa3mep mnop. [lopucrteie Tena KOPHMyCKYJSApHOH, KPUCTAUIMYECKOW M
ryouaToit CTPYKTYpbl, MeToabl uX nonyudeHus. Kinaccuduxauus nop no yOununy u
TEOPHH aJICOPOIIHH.

AncopOmust Ha TOpPHUCTBIX ajcopOeHTax. Teopus KanWUISIpHOW KOHICHCAIMH.
KanmnnsipHo-KOHIEHCAIMOHHBIN TucTepe3nc. Pacder W Ha3HAue€HHWE WHTETPAIbHOU M
mddepeHnnanbHOM KpUBBIX pacpeeseHns 00beMa Iop 1Mo UX pa3Mepam.
[TorenmmanpHass teopust  ancopOumm  [lomssHM.  AACOPOIMOHHBIA — TIOTCHIIHAIL.
XapakrepucTtuueckas KpuBas —ajacopOoumu. TemmnepaTypHas HHBApHAHTHOCTh U
ap(HUHHOCTD XapaKTEPUCTHUECKUX KPUBBIX.

OcobeHHoCTH a/copOLMU HAa MUKPOIIOPUCTHIX afcopOeHTax. OO00IEeHHOe ypaBHEHUE
teopun [yonHuHa (Teopuss 00BEMHOTO 3aMOTHEHUSI MUKPOTIOP), YaCTHBIE CIIy4an dTOTO
ypaBHeHus (ypaBHeHue JlyOununa-PagymikeBuua). Pacuer oOmiero o0bema MHUKPOIIOp
10 U30TEPME aJICOPOITHH.

Ocobennoctu ancopbunn IIAB Ha rpanune paszgena pacTBOp-Bo3AyX. BimsHue
ctpoenus moJekya [TAB Ha moBepXHOCTHYIO akTHBHOCTH (TpaBmiio TpayOe-/lrokio). 3a-
BUCUMOCTh IOBEPXHOCTHOTO HAaTsDKEHUs OT KoHueHTpauuu [IAB mpu cobmonenun
3akoHa ['eHpu u ypaBHeHus JleHrmropa. BeiBog ypaBHenus [Iunikosckoro.
IToBepxHocTHOE naBieHue anacopOuuoHHoW meHKH ITAB. VYpaBHeHHS COCTOSHUS
JBYMEPHOTO Ta3a Ha IIOBEPXHOCTH >KMJIKOCTH (BBIBOJ); pa3iMuYHbIE arperatrHsle
COCTOSIHUSL aJCOPOIMOHHBIX IUICHOK. Beckl JleHrMiopa u ompeneneHue pa3MepoB
Mmouekya [TAB.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

HNonoobmenHnas ajncopOuusi. [IpuponHble U cuHTeTHYEeCKHEe MOHUTHI. Kiaccuduxanus
MOHHUTOB MO KHUCIOTHO-OCHOBHBIM cBoicTBaM. [lonmHas u auHaMuyeckas OOMEHHBIE
emkocTd. KoHCTaHTa paBHOBECHs] HOHHOTO 0OMEHa, ypaBHeHHe HuKoIbcKoro.

BoiBos ypaBHEHUS [J11 CKOPOCTH OCAXKJIEHUS YaCTHIl B IPABUTALMOHHOM I0JIE. Y CIOBUS
coomoaenus 3akoHa Ctokca. CeIMMEHTALMOHHBIA aHalU3, pacyeT M Ha3HAaYeHUE
KPHUBBIX PACIIPEEICHHS YACTHIL I10 pa3Mepam.

ITpupona OpoyHoBckoro nBmxeHus. [loHsATHE W oOmpenelneHHe CpelHEKBaIPaTUYHOTO
CABUra 1O BbIOpAaHHOMY HalpaBjieHHIO. B3auMocBsS3bp MeXIy CpeaHEKBaIpaTUYHBIM
caBUroM M KodpduuuenToM anpdy3un (BeIBOA 3akoHa DiHIITEHHA-CMOITYXOBCKOTO).
DKCIepUMEHTaIbHas MPOBEPKA 3aKOHA.

CeanmMeHnTannoHHO-1U( GYy3MOHHOE paBHOBEcHE. BbIBO ypaBHEHUs (TUIICOMETPUYECKUI
3aKkoH). Mepa ceAMMEHTAUMOHHOM ycToHuMBOocTH. DakTOphl, BIMSIONINE Ha
CEIMMEHTALMOHHYIO YCTONYUBOCTD IUCIIEPCHBIX CUCTEM.

Mexanusmbl 00pa3oBaHus JBOWHOTO sJiekrpudeckoro ciosi ([DC). CooTHomeHus
MEXIy DJIEKTPUYECKMM IOTEHIMAJIOM M IIOBEPXHOCTHBIM HATSKEHUEM  (BBIBOJ
ypaBHeHHH JlumnmMana). DJIeKTpOKaNnWUIIpHbIE KPHUBBIE UM OINpeesieHue IMapamMeTpoB
H2C.

O6mme mpencraBnenus o teopusix crpoeHust [19C. VYpasuenue Ilyaccona-bompnmana
s nudgysHoin uwactn JAOC um ero pemeHue Juis  ciydas  ciaa®o3apsyKeHHbIX
noBepxHocren. YpasHeHue ['yn-Henmena.

CoBpemennas teopust crpoenust JIOC (teopust Ilrtepna); ponb crneunduyeckoi
aacopOIuu, mepe3apsaka moBepxHoctu. Ilpumepsr ob6pazoBanus [D9C. Crpoenue
mutiesuisl (popmyist 13C).

DNEeKTPOKMHETHYECKUE SIBICHUSA. OJIEKTPOKMHETHYECKHM IOTEHUHAJd. Y paBHEHHUE
CMOIyXOBCKOTO JUIsl 3JIEKTpoocMoca U 3jekTpodopes3a. DdhekTsl, HE yUUTHIBACMbIC
ypaBHeHHEM (CMOJyXOBCKOTO (TIOBEpXHOCTHAsI MPOBOAMMOCTH, AJIEKTPOPOPETHUECKOE
TOPMOXKEHHE, PEIaKCalMOHHBINA 2P PEKT).

JlBa BuAa yCTOWYMBOCTU JUCHEPCHBIX cUCTeM. JInodunbHble U 1MO(OOHBIE CHCTEMBI.
Kpurepuii  nmuodpunsHocTH 10 Pebunpepy-lllykuny. TepmoauHamuueckue U
KMHETHYeCcKue (akTOpbl arperaTUBHOW yCTOWYMBOCTU AMCIEPCHBIX cucTeM. IIpumeps
JTMO(QUIBHBIX U THO(POOHBIX TUCTIEPCHBIX CHCTEM.

Jlnodunwvueie nucnepcusle cuctembl. Knaccudukanus u obmas xapakrepuctuka [TAB.
Tepmoaunamuka u Mexanu3M MuneiooopasoBanus. Ctpoenue muteut [IAB B BoHBIX
1 YTJIEBOJOPOIHBIX cpenax. Comodunuzanus.

JInodunbHble nucHepcHbIe cUcTeMbl. ICTUHHO pacTBOpuMbIe U KoiutouaHsle [1AB, ux
kinaccupukanusa. MuiemiooOpa3oBaHie, CTPOEHUE MHMIIEIUT, METOJbI ONpelelIeHUS
KKM. ®axkropsl, Bnusitomne Ha KKM nonHbix 1 HenoHHbIx [TAB.

JInodobuble nucnepcHble cucTeMbl. @aKTOpPhl arperaTuBHON yCTOMYMBOCTH JTHO(POOHBIX
cucteM. beicTpast u menneHHas koaryssinus. Kunetnka koarysinuu no CMOIyXOBCKOMY
(BeIBOZ ypaBHeHHs). OmpeneneHue KOHCTAHThI CKOPOCTH W BPEMEHHU MOJOBUHHOU
KOAryJsiuy. 3aBUCUMOCTb YHCJIa YACTHUL] PA3HOTO MOPSAAKA OT BPEMEHH.

Teopusa JJJIDO. PacknuHuBaroiiee JaBJICHHE W €r0 COCTaBISIONIME. BhIBOA ypaBHEHHS
JUIS ~ DHEPruM  3JEKTPOCTAaTUYECKOrO  OTTAJIKMBAaHUSA  IPU  B3aMMOJEHCTBUM
cmabo3apsHKEHHBIX TOBepXHOCTEeH. [loTeHIManbHbIe KPUBBIE B3aMMOJCUCTBUS YaCTHI]
JUIsL arperaTuBHO YCTOMYMBOM U HEYCTONYMBOU TUCIIEPCHBIX CUCTEM.

[Ipupona cui NpuTSHKEHUS U OTTAJIKUBAHUS MEXIY YaCTULIAMHU B JUCIIEPCHBIX CHCTEMaXx.
BbiBon ypaBHEHHMs A 3HEPIUM NPUTSHKEHUS MexAy dactuuamu (teopus JIDO).
Koncranra I'amakepa u ee Qusmueckuili cMbIcil. AHalW3 3aBUCUMOCTH CYMMapHOU
SHEPrUM B3aUMOJIEHCTBUS YACTULl OT PACCTOSHUS MEXKTy HUMHU.

@daxkToppl  arperaTuBHONM  yCTOWYMBOCTH  JIMOGOOHBIX  JIHUCIEPCHBIX  CUCTEM.
DJNEeKTPOJUTHAS KOAryJsiius (KOHLEHTpAlMOHHAs W HEUTpaIu3allMOHHAs KOAryJIsIus).
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32.

33.

34.

35.

[TpaBuno Ilynbue-I'apau u 3akoH Jlepsruna. CrocoObl crabunuzanuu JMo(oOHBIX
JVCIIEPCHBIX CUCTEM.

CrpykrypoobpazoBanue B cooTrBeTctBuu c Teopueit JJIPO. KoarymnsmnuonHo-
TUKCOTPOIIHBIE M  KOHJICHCAlHOHHO-KPUCTAJUIM3ALMOHHBIE  CTPYKTYpBl. Y CIOBUSA
nepexofa OJHMX CTPYKTyp B npyrue. Kiaccudukamus AMCHIEPCHBIX CUCTEM IO
PEOJIOTHYECKUM (CTPYKTYPHO-MEXaHUYECKUM) CBONCTBAM.

HeroroHoBCckue xuakoctu, ypaBHeHus Hprotona u Ilyaseisis. Meroasl u3mepeHus
BSI3KOCTH. YpaBHEHUE OHWHINTEWHA ISl BA3KOCTH JUCIEPCHBIX CHUCTEM, YCIIOBHUSI €ro
IIPUMEHEHUS.

Peonormyecknii  Merox  ucCCIENOBaHMS  CTPYKTYp B JMCHEPCHBIX  CHCTEMaXx.
Peonornueckue monenu wuaeansHbix Ten (mogenu ['yka, Heiorona, Cen-Benana-
Kynona). KpuBble TeueHHs peanbHBIX JKHIAKOOOPAa3HBIX U TBEPIOOOPA3HBIX
CTPYKTYPUPOBAHHBIX CUCTEM.

MopennpoBaHue peoJIOTHYECKUX CBOMCTB TeJ, MOJENb U ypaBHeHHe buHrama. Kpusbie
TEUYEHUS U BA3KOCTH KMIKOOOPA3HOM M TBEPAOOOPA3HOM CTPYKTYpUPOBAHHBIX CHCTEM.
[Ton3yuecTtsb, mpenies TEKy4eCTH.

TekcTbl NPO0/IEeMHO-AHATUTHYECCKUX U (MJIM) NPAKTHYECKHX Y4eOHO-NPOo(ecCHOHAIBHBIX

3apa4
1.

Bsskocts riunepuna npu 67°C pasna 0,001 Ila-c. KakoBa BennumHa CpegHero
CMEIIIEHUST YacTUIlbl THiepo3ois paauycoMm 100 mxm B Teyenue 10 ¢, U yeMy paBeH
ko3 purment xudysuu 30515 npu s1oii Temneparype? (0,7-107 m; 2,5-107" m%/c)

Bo ckonbko pa3 MOBEpXHOCTHasi BSHEprus 30Js8 cepedpa, HMMEIOIIEro YacTHIIbI
KyOudeckoit (opmbel ¢ mmHOM peGpa 2:-1077 M, MeHbIne, uem y 307 cepebpa
YacTUIIAMU C JTMHOW pedpa 810 M? B 1 1 BOMBI JIACIIEPTUPOBAHO OJHO M TO XK€
KOJIMYECTBO cepedpa — 1 em’.(2,5 pasa)

3anuiuuTe CTPOCHHME MHULEIBI TUAPO30Jid OpomMuaa cepedpa, MOIYYEHHOTO IpHU
B3aMMOJICHCTBUU Pa30aBICHHOrO0 pacTBOpa a30THOKHUCIOro cepedpa ¢ u30biTkoM KBr.
Kak wu3MeHHTCS cTpoeHHWe MHUIEIUIbl, €Cld ATOT THUAPO30Jib MOJY4YUTh IPH
B3aMMOJICHCTBUU CHIIBHO pa30baBieHHOro pactBopa KBr ¢ n3osiTkom AgNO3.
Paccuwnraiite C-nmoTeHnMan 1 cycneH3uu kpapua B Bojie. [Ipu anexrpodopese yacTuiisl
HEPEMEINAIOTCA K aHOLy; CMEIeHUe IpaHuibl coctaBuio 5-10* M 3a 180 ¢; rpamuent
HanpsbkeHust BHemHero noist H = 100 B/M; nusnexkTpudeckas MpoOHUIIAEMOCTh CPEJIbI € =
81; snmektpuueckas KoHcranra o = 8,85-10"2 ®/m; Baskocth cpensl  =1-107 Ila-c.
(38,75 mB)

Onpenenure MOBEPXHOCTHYO dHepruo (G*) Kamenb BOASHOTO TyMaHa maccoit 10 T mpu
298 K, ecnm TOBEPXHOCTHOE HATHKEHHE BOABI 72,35-107 Jk/M?, MIIOTHOCTH BOJIBI
1,0-10° kr/M’, paguyc kamens 2-10°° m. (109 J1xk)

Paccuuraiite 35eKTpoQOpeTHUECKYI0 CKOPOCTh MEPEIBUKEHUS YacTHUl] 305 As2S3 1o
ClelyroIMM AaHHbIM: { = — 42,3 mB, paccrosiane mexay anekrponamu 0,4 M, BHELIHSS
pasHocTh moTeHmuanoB 149 B, Baskocte cpeast 1-107° Tlac, oTHOCUTENbHas
JIMBJIEKTPUYECKas poHuiaeMocts cpeast 80,1. (1,1:107 m/c)

3omp THApOKCHIA kene3a (3) mMOMydeH TIpH  J00aBICHUM K 85 M KUIIAIEH
JUCTWITUPOBaHHON Boabl 15 M 2% pactBopa FeCl3. Hanummure dhopmyiy MHIEUIBI
30151 Fe(OH)3, yuuThiBasi, 4To mpu 0Opa3oBaHUHM YACTHI] THAPOKCHAa skene3a (3) B
pactBope npucyTcTBYIOT MoHbl Fe™, Cl. Kak 3apspkenbt wactuisl 305s? IlpoBepbTe
npasuno Ilymene—T'apam, ecnm mopor koarymsiuu, Bbi3biBaeMbli  KF, pasen
0,02 mons/n, K2SO4 — 3,12-10* mons/n, K3Fe(CN)6 — 2,74-107° mouns/11.

Onpenenure 3HEpruto ['mO6Oca MOBEPXHOCTH 5 T' TyMaHa BOJIBI, €CIH IOBEPXHOCTHOE
HATsDKEHHE KaIlellb )KUIKOCTH cocTaisieT 71,96-107° JIx/M%, a mucnepcHocTs dactuil 60
MkM . TInoTHOCTS BOABI TpuMuTe paBHoit 0,997 r/cm’. (130 JIx)

Jns ruznpo3ons 30510Ta paccUMTalTe BBICOTY, Ha KOTOPOW KOHIIEHTpALUs YacTHUI]
yMeHbIIUTCs B 2,7 paza. @opma yactuil cepudeckasi, TMCIEPCHOCTh THAPO30JIS paBHA
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

10° m',motHocTh 3050Ta 19,3 T/CM’ IIOTHOCTH JAMCHEPCHOHHOM cpembl 1 r/em’,
temneparypa 293 K. (43,1 m)

BreruncnuTte BENMYMHY DSJIEKTPOKMHETUYECKOTO ITOTEHLIMAjda Ha TpaHMIE KBapLEBOE
CTEKJIO — BOJAHBIA pacTBOp XJjopuia Kanus. Eciaum B mpoliecce 35eKTpoocMoca ObLIH
TIOJIyYeHbI CIEAyIoIHe AaHnble: cuiaa Toka I = 4-10* A, Bpems nepeHoca oObema
pactBopa, pasHoro V = 1-10°®* M cocraBmser 12,4 c. VYienbHas dieKTpudecKas
IpoBOAUMOCTE cpeabl & = 1,8:107 Cwm/cm. OTHOcUTENbHAS AMAIEKTPUYECKAs
TPOHULIAEMOCTS & = 81, Ba3kocThb cpeapl = 1-107 m-c/M* (50,6 mB)

PaccuuTaiite Bpems, 3a KOTOpoe chepuyecKHe YacTHUIlbl CTEKJIa B BOJIE OCENAIOT Ha
paccrosinue 1 cM, ecau aucnepcHocTh gactull 0,1 MKM™', IIIOTHOCTB auCTIEpCHOl (Ba3sl 1
JIMCIIEPCHOHHOMN CPEIbl COOTBETCTBEHHO paBHbl 2,4 u 1,0 r/em’. (131 ¢)

JnuHa BoHBI KpacHOTro cBeTa paBHa 760 HM, a cuHero cBeta — 430 HM. B xakom ciryuae
MHTEHCUBHOCTb PACCESTHHOTO CBeTa OyJeT 0oJbIlie U BO CKOJbKO pa3?  (9,75)

Yucno chepruueckrx 4acTull B OIPEEIIEHHOM 00beMe TUAPO30JIs 30J10Ta, HAXOIAIETroCs
B PAaBHOBECHUHU B IOJIE€ CHJIBI TSDKECTH, paBHO 386. UeMy paBHO 4YMCIIO 4acTHUI[ B CIIOE,
nexameM Ha 0,1 MM BbIIE, €CIM 4YacTHMIBI MMEIOT CpeaHud pamuyc 6,610 cm,
Temmneparypa pactBopa 292 K, a miortHocts 30m0ta 19,3 r/em®?  (198)

Ocmotuueckoe nasnenue 0,1% pactBopa kayuyka B Oenzone 400 Ila mpm 292 K,
wioTHOCTh Oensona 0,88 r/cm’. Uemy paBHa MOJEKYJIApHAs Macca YacTHI[ Kaydyka?
(5341 r/monp)

Haiinute BenmuuuHy &-moreHmmana kommouanbix dactun A(OH)3, ecoum  npu
anektpodopese 3a 30 MHH. TpaHHWIAa CMecCTWiIach Ha 5,4 CM. HamNpsHKEHHOCTb
srexTpuueckoro 1mojs H = 8-10° B/M. OTHOCUTENbHAS JUAIEKTPUYECKAst TIPOHUIIAEMOCTh
¢ =81, BaskocTh cpensl M= 1-107° m-c/M’. (52 MB)

CMelnieHue 4acTHIIbl, HaXOAsIIecs B OPOYHOBCKOM JIBUKEHHUU B BO3JyXe B 8 pa3, a B
Boziopozae B 15 pa3 Gombie, uem B Boje. [IpuHsB BsizkocTh Boawl paBHoit 0,01 Ila-c,
OnpeenTe BI3KOCTh Bo3ayxa u Bogopoaa (1,56-107%; 4.4-107 la-c)

Ornpenennure MOBEPXHOCTHYIO dHepruto ['mbOca Karenb BOJASHOTO TymMaHa Maccoit 5 T
npu 293 K, eciay MoBEpXHOCTHOE HATSHKEHUE BOIBI PaBHO 72,7510 JIk/M%, IIIOTHOCTD
Bozsl 0,998 r/cm’, mucnepcrocts yactur D =50 mxm ' (109 JIx)

71. Bpruncnaure 3IKTPOKMHETUYECKUI NMOTEHLMAN 30J11 CBHHLA B METUJIOBOM CIIUPTE,
eciu 3a 100 MuH ypoBeHb pacTBopa nepemectuiica Ha 0,011 cM, a HanpsHKEHHOCTH MOJISt
50 B/m. Bsskocts 301 0,00612 myas, ausnekTpuyeckas noctosiHHas cpest 34. (74 MB)
30/1b PTYyTH COCTOMT W3 ImapukoB auamerpom 1°10° m. Uemy paBHa cymmapHas
MOBEPXHOCTh M TIOBEPXHOCTHAs SHEPrHsl YacTUL, oOpasyromuxcs u3 1 T pTyTH.
[InotrocTs pryTH 13, 56:10° Kr/™M°, moBepxHOCTHOE Hatsbkenue pryTu 0, 475 Jhx/m?. (21
M)

Kakoit o6wem pactBopa A/[2(SO4)3 wounnentparuu 0,01 wmomp/m Tpedyercs mis
xoaryysiin 107 m° 3051 As203? Topor koarysisiuu paser 96-10°° monb/i. (10-107° m?)

3.2.3. Melonuqecxne MarTepualjbl, OonpeacJadrmue npoueaypbl OINCHHUBAHUA 3HAHMI
b y 9
yMeHHﬁ, HaBBbIKOB B X0/1€¢ IPOMEIKYT OYHOM aTrrecranumu

IIpoueaypa oueHuBaHus 3HAHUI (TECT)

[TpenyaraemMoe KOJIMIECTBO 3aJaHUI 20

ITocnemoBaTenbHOCTD BEIOOPKHU Ompenernena 1o pasnenam

Kpurepnu oneHkn - IPaBIJIBHBIN OTBET HAa BOMPOC

«5» ecim npaBuwiIbHO BbINONHEHO 90-100% TecToBBIX 3a1aHui

«4» ecin MPaBUIILHO BBINIOJIHEHO 70-89% TecTOBBIX 3a1aHUl

«3» eciu MPaBUIBHO BBHINOIHEHO 50-69% TecTOBBIX 3a1aHUH
Ilpouenypa oneHuBaHus 3HAHUH (YCTHBIN O0TBET)

IIpenen AIUTENBHOCTH 10 MuHYT

IIpennaraemoe KOJIM4YECTBO 3aJaHUIL 2 Bompoca

[ocnenoBarensHOCTH BBIOOPKH BonpocoB U3 | CrydaiHast
KaXJIOT0 pa3zena

Kputepuu ouenku - TpeOyeMblil 00BEM U CTPYKTYpa
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- M3JI0KeHne MaTepuana 6e3 pakTHIeCKux ONmooK

- JIOTHKA U3JI0XKCHUS

- UCTIOJIb30BaHKE COOTBETCTBYIOILECH TEPMUHOIOTHH

- CTHJIb PEYH U KyJIbTypa peun

- MOI00P MPUMEPOB MX HAYYHOW JINTEPATYPHI H MPAKTUKU

«5» ecnu ’I‘p€6OBaHI/IH K OTBCTY BbIIIOJIHCHBI B IIOJIHOM o0BeEME

«4» ecnu B IICJIOM BBIIIOJHEHBI TpPeOOBaHUS K OTBETY, OJHAKO €CTh

HeOOIBIIME HETOYHOCTH B H3JI0KEHUH HEKOTOPLIX BOIIPOCOB

«3» ecim Tp€6OBaHI/I$I BBITIOJTHCHBI YaCTUYHO — HC BBIACPIKAH O6’BeM, €CTh

¢dakTueckue  ommOKM, HapymieHa  JIOTHKA  H3JIOKCHHS,
HEJI0OCTaTOYHO MCIOJIB3YETCSI COOTBETCTBYIONIAs] TEPMUHOJIOTHH

IIpouenypa oueHuBaHMsA yYMeHHMil W HABBIKOB (pelieHHe NMPOOJIEMHO-aHAJIMTHYECKHX H
NPaKTHYECKUX Y4eOHO-NIpo(ecCHOHAIBHBIX 32124)

IIpennaraemMoe KOJIMYECTBO 3aJaHUIT 1
ITocnemoBaTenbHOCTD BEIOOPKH Crrydaiinas
Kpurepuu ouenku: - BBIJICJICHUE W IOHUMAaHKE TIPOOIIEMBI

- yMeHHe 00001aTh, COMOCTABIATH Pa3IMYHbIC TOUKH 3PCHHUS

- IIOJIHOTA UCIOJIb30BAaHUs HCTOYHHUKOB

- HATMYHE aBTOPCKOM MO3UIHH

- COOTBETCTBHUE OTBETA OCTABICHHOMY BOIIPOCY

- WCIOJIb30BaHWE COIMAIBHOTO OmbITa, MarepuanioB CMU,
CTAaTUCTUYCCKUX OTAHHBIX

- JIOTUYHOCTb HU3JIOKEHUS

- YMEHHE caenaTh KBaNu(UIIPOBaHHBIC BEIBOJBI U 0000IIEHNS C
TOYKH 3PCHUS PEIIeHUs MPo(ecCHOHAIBFHBIX 3a1a9

- YMEHHUE MPUBECTHU IIPUMEP

- OTIOpa Ha TEOPETUICCKUE TIOTOKECHUS

- BIIQJICHUE COOTBETCTBYIOIIECH TEPMUHOJIOTHEN

«5» ecan TpeOOBaHMUS K OTBETY BBHIIOJIHEHBI B ITOJTHOM 00beMe

«4» ecnu B IICJIOM BBIIIOJHEHBI TpPeOOBaHUS K OTBETY, OJHAKO €CTh

HEOOJIbINNE HETOYHOCTH B H3JIO)KCHHH HEKOTOPBIX BOIPOCOB.
3arpynasercs B (OpPMYyTHMpPOBAaHWM  KBAaJH(HUIIMPOBAHHBIX
BBIBOZOB 1 0000IIEHUI

«3» ecnu ’I‘p€6OBaHI/IH BBIIOJIHEHBI YACTHYHO — IBITAETCS 000CHOBATEL CBOIO

TOYKY 3pEHHUs, OJHAKO Clab0 apryMeHTUPyeT Hay4HbIe
HOJIOKEHHSA, INPAKTHYECKH HE CHOCOOEH CaMOCTOSTEIBHO
c(hOopMyIHpPOBATh BHIBOABI M OO0OOIIEHHS, HE BHIUT CBS3b C
npo¢hecCHOHAIBLHON JIeSITeNIbHOCTEI0

4. YuyeOHO-MeTOAUYECKOe W MAaTepHaJbHO-TEXHUYeCKoe olecnevyeHrne AUCHUIIMHBI

(Mmoxyis)
4.1. DjieKTpOHHbIE y4eOHbIe U3IAHUSA

1.

4.

I'aBponckas, FO.10. Kommounnnas xumus: y4eOHMK W TPAaKTHKyM JJs BY30B /
1O. 1O. I'aBponckas, B. H. Ilak. — Mocksa : U3narensctBo FOpaiit, 2023. — 287 ¢. —
(Beicmiee obpazoBanue). — ISBN 978-5-534-02502-6. — TekcT : AJIEKTPOHHBIN //
O6pazoBarenpHas mwiaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511731.

dwusnueckas u koutouaHas xumus. B 2 1. Yactes 2. Komnmongnas Xxumus : y4eOHUK TS
By30B / B. 0. Konroxos [u ap.] ; mox pengaknueii B. FO. Konroxosa, K. U. [Tonosa. — 2-
e u3Ad., uctp. u gon. — Mocksa : U3gatensctBo FOpaiit, 2023. — 309 c. — (Bsiciuiee
obpazoBanme). —  ISBN 978-5-534-06720-0. —  Tekcr : DJCKTpOHHBIA  //
O6pazoBarenpHast matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515471.

[yxwun, E. 1. Komnownnast xumus : yueOHuk s By30B / E. JI. lllykun, A. B. Ilepros,
E. A. Amenuna. — 7-e u3g., ucnp. u gon. — Mocksa : U3narensctso FOpaiit, 2023. —

444 c. — (Bwicmee  oOpazoBanme). — ISBN 978-5-534-01191-3. —  Teker
anekTpoHHbI  //  OOpasoBarenbHas minatgopma HOpaiir  [caiitr]. —  URL:
https://urait.ru/bcode/510736.

SxosneBa, A.A. Kommoumnas xumus: ydyeObHOoe mocobue  JUIsL  BY30B/
A. A. SIxoBneBa. — 2-e u3A., ucnp. u non. — Mocksa : UznatensctBo IOpaiit, 2023. —
209 c.— (Beicmiee oOpazoBanue). — ISBN 978-5-534-05180-3. —  Tekct
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anekTpoHHbI  //  OOpasoBarenbHas minatgopma  HOpaiir  [caiitr]. —  URL:
https://urait.ru/bcode/515079.
4.2. DieKTpOHHBIE 00pa3oBaTe/IbHbIE PeCypChl
1. Dnextponnas 6ubnnoteunas cuctema «IBC IOPAMT» Biblio-onlineru (3BC
«IOpaiit») [DnexTponnslii pecypc]. — URL: https://urait.ru/.
2. DnexktponHo-Oubmmoreunas cucrema ZNANIUM [Dnexkrponnsni pecypc]. — URL:
https://znanium.com/.
3. DOmnektpoHHass OubnuoreyHass cucrema «KOHCYIbTaHT CTyJIeHTa» [DJIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexktpoHHass OumbOmmotexa [DnextpoHHsld pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHas 6ubmmoreka «KubepJlennnkay [Dnexrponnsiii pecype]. — URL:
http://cyberleninka.ru/.
6. Hudopmamuonnas cuctema «EanHoe OkHO gocTyma K 0Opa3oBaTeIbHBIM pecypcam»
[OnexTponnslii pecypc]. — URL: http://window.edu.ru/.
7. ®enepanbHbI TIEHTP HWHGOPMAIIMOHHO-00PA30BATEIBHBIX PECYpPCOB [DNEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe npogdeccuoHa/bHbIe 0a3bl JaHHBIX M HH(OPMALMOHHBIEC CIIPABOYHbIEC
CHCTEeMBbI

O6yuarommmMcst  obecniedeH J0CcTyn  (yOaJICHHBIA JOCTYyH) K HUXKE CICAYIOIINM
COBPEMEHHBIM MpodeccHoHanbHbIM 0a3aM JaHHBIX M HMH(QOPMALMOHHBIM CIIPAaBOYHBIM
CUCTEMaM:

1. CnoBapm wu »SHuuKiIonequu Ha Axagemuke [OnektponHsli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema MH(POPMALMOHHO-TIPaBOBOro obecreueHus: «l apant» [D1eKTpoHHBINA pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMIJIeKT JIMIEH3HOHHOI0O W CBOOOJHO PacHpoOCTPaHAEMOro IPOrPaMMHOIO
olecrieyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOU3BOACTBA
1. JluueH3noHHOE MporpaMMHOe oOecreueHue: OmepanuoHHas cuctema Microsoft
Windows, naket opucubsix npuinoxenuid Microsoft Office.
2. CBOOODHO pacHpocTpaHseMOe TMpPOrpaMMHOE oOOecreueHue: CBOOOJHBIC TAaKEThI
oducubix npunoxxenuid Apache Open Office, LibreOffice.
3. IIporpammHoe obecrieueHHEe OTEYECTBEHHOTO IPOM3BOJCTBA: CIIPABOYHO-IIPaBOBAS
cuctema «l"apant» (OneKTpoHHBIN nepuoanydeckuil cnpaBoyHuk «Cucrema 'APAHTY),
oGpasosaTenbHas miardopma FOPAUT (Dnexrponnas Guénmorteunas cuctema «IBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >IEKTPOHHO-OHOTHOTEHAs CHCTEMA
ZNANIUM, snexktpoHHast 6nbnnoTeyHas cucteMa «KOHCYJIbTaHT CTyieHTay.
4.5. O6opynoBaHue U TEXHUYECKHE CPEACTBA 00yUeHUs

Jns peanuzanuy JUCHMIUIMHBL (MOAYJS) MCIONB3YIOTCS Yy4YeOHbIE ayJUTOPUHU IS
MpOBE/ICHUST Y4YeOHBIX 3aHATHH, KOTOpPHIE OCHAIICHBI OOOPYAOBAaHHEM W TEXHUYECKUMHU
cpeAcTBaMU OOYy4YeHHMs, U TIOMEIICHUS JJISi CaMOCTOSATENIbHOW paboThl 00yJaromuxcs, KOTOpble
OCHAIIIEHBI KOMITBIOTEPHON TEXHHUKOH C BO3MOXXHOCTBIO MOJAKIIOYCHHS K ceTH «MHTepHeT» U
oOecrieyeHbl JIOCTYIIOM B DJIEKTPOHHYIO HH(OpMAIMOHHO-00pazoBaTenbHyo cpeny PXTY
uM. JI.1. Menneneesa. JlomyckaeTcsi 3aMeHa 000PYyI0BaHMSI €T0 BUPTYAJTbHBIMU aHAJIOTaMHU.

HaumeHoBaHMe YUeOHBIX ayANTOPH 111 OcHaleHHOCTh YYeOHbIX ayAMTOPHIi /ISl IPOBedeHUSs
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHbIX 3aHSITHI M TOMEIeHUH /1J151 CAMOCTOSITe/IbHOM
MOMEIeHUH 1JISl CAMOCTOSATEIbLHOM pa6oTsl 000py1OBaAHMEM U TEXHHYECKMMHM CpelCcTBaMU
padoThI* 00y4yeHHs
Y4eOHbIC  ayAMTOpHHM  JUIS  TPOBEACHUS | YueOHAas ayJAuTOpUsS YKOMIUICKTOBAaHA CIICIUATU3UPOBAHHON
YYeOHBIX 3aHATHA MeOeNbI0, OTBEYAIONICH BCEM YCTAHOBJICHHBIM HOpMaM |

TpeOoBaHUSAM, 000PYNOBAHUEM M TEXHUYECKHUMH CPEICTBAMU
00yueHus (MOOMIBHOS MYJIbTUMEIHITHOE 000PY/TIOBAHHUE).

[Tomemnienne st cCaMOCTOATENEHOW PaOOTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHHUKOHM  C
BO3MOXHOCTBIO TOJKIIOUEHHS K ceth «MHTepHETY ™|
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http://fcior.edu.ru/
http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.studentlibrary.ru/
https://znanium.com/
https://urait.ru/

obecrieyeHHEeM JIOCTyma B 3JIEKTPOHHYIO HH(MOPMAIMOHHO-
obpaszoBarensuyto cpeny PXTY um. JI.M. Menneneesa u K
3BC.

* Homep KOHKPETHOW ayAWTOPHH yKa3aH B IpHKa3e o0 ayauTOopHOM (OHAE, paclicaHHM YYeOHBIX 3aHATHH U
pacnucaHuy NPOMEXYTOUHON aTTeCTaluH.
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