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1. llesu u 3212494 AU CIUILIHHBI

Lens npenogaBanus Kypca KOJUIOMIHOW XUMUHU — HAYKH O MOBEPXHOCTHBIX SIBIICHUAX U
JIUCTIIEPCHBIX CUCTEMAX — 3aKJII0YAETCS B O3HAKOMIICHUU CTYJICHTOB C OCHOBAMU YUYEHHS O
JMCIIEPCHOM COCTOSTHUU BEIIIECTBA, 0COOBIX CBOMCTBAX MOBEPXHOCTHBIX CIOEB U
MTOBEPXHOCTHBIX SIBJICHUH B IMCIIEPCHBIX CUCTEMAX. 3aJa4l U3YUYEHHUS JUCLIUIUIUHBL: 1.
CnocoOctBoBaTh (POPMUPOBAHUIO Y CTYACHTOB KOJIJIOMIHO-XUMHUUECKOTO BOCITPUSTHUS
OKpY>KaloIlero MUpa, OCHOBAHHOTO HA 3HAHUU YHUBEPCAIBHOCTH KOJUIOUJAHOTO COCTOSHUS
BEILIECTBA, MOJICKYJISIPHOTO MEXaHU3Ma KOJUTOMIHBIX MPOIIECCOB U UX KOJIMYECTBEHHOTO
onucanud. 2. [T03HaKOMHUTh CTYJICHTOB C BAKHEHIIIMMHU 3aKOHOMEPHOCTIMHU, KOTOPBIM
MTOJYUHSETCS MOBEJICHUE N'€TEPOTCHHBIX TUCIIEPCHBIX CUCTEM U IIOBEPXHOCTHHIC SIBIICHUSA
B HuX. 3. JlaTh npeacTaBieHne 00 AKCIIEPUMEHTAIbHBIX METOJAX KOJUIOUIHOW XUMHH,
KOTOPBIE TTO3BOJIAIOT U3y4aTh U KOJIMYECTBEHHO XapAKTEPU30BATh NUCIIEPCHBIE CUCTEMBI.

Kpartkoe conepxxanne TUCHUILTHHBI

Kypc naet uetkoe npejcraBieHue o GyHIaMEHTAIbHBIX TEOPETUUECKUX U
AKCIIEPUMEHTATIBLHBIX OCHOBAX ATOM OOMIMPHON MOTPaHUYHON 00JIACTH 3HAHUM B €€
coBpeMeHHOM cocTossHiH. Oco00e BHUMaHUE B Kypce YIeseTcs YHUBEPCATbHOMY
3HAYEHUIO TUCTIEPCHOTO COCTOSIHUS M POJIM pa3MepHOTo 3pdekra B PU3nkoxumMun
mucnepcHbIx cucteMm. Kpome Toro npeamonaraercs: 1. [lokazats BaxHOE 3HAUCHUE
KOJUTOUTHOM XUMMWH JIJIS1 Pa3BUTHS KaK XUMHUH, TaK U IPYTUX €CTECTBCHHBIX HAYK:
OMOJIOTHH, TTIOYBOBEACHUS, TEOJIOTHH, METEOPOJIOTHH, MEIUIIMHBI U ., @ TAKXKE €€
MHOTOUYHCJICHHBIC PUIIOKECHUS B TEXHUKE U CEITLCKOM X03s1iicTBe. 2. [TomuepkHyTh
HE0OXOIMMOCTh 3HAHUSI OCHOB KOJUTOMIHOW XUMUH TSI XUMHUKA JTF000H CIeIuaaIbHOCTH,
ITOCKOJIbKY OOJIBIITMHCTBO PEaIbHBIX TEN B MPOU3BOACTBEHHBIX IIpoIleccax U 00bEKTOB
HAyYHBIX UCCIICIOBAHUN HAXOMATCS B IUCIICPCHOM COCTOSTHUH, @ CIIOKHBIC KOJUTOUTHBIC
CHUCTEeMBbI C MHOTOOOPa3HBIMH MOBEPXHOCTIMU paszziena (OMOKOIOn kI, OMoMeMOpaHbI)
UTPAIOT BAKHYIO POJIb B (DYHKIIMOHUPOBAHUH JKUBBIX OPTaHU3MOB

2. Komnerenuun o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnanupyemMble pe3yabTaThl OCBOCHUS [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIInn) 00ydYeHHUs 10 AUCITUTUTHHE

3HaeT: TePMOAMHAMUKY TTOBEPXHOCTHBIX SIBICHUN
TUCTIEPCHBIX CUCTEM

YMeeT: OpUEHTUPOBATHCS B MPOOJIEeMax XUMHUH,
BO3HMKHOBEHUU JUCIIEPCHBIX CUCTEM, X
YCTOMYMBOCTH M CBOMCTBAX

lMeeT npakTUUeCKUN OMBIT: MPAKTUUECKUMHU
HABBIKAMH 110 U3YYCHHUIO CBONCTB JUCTIEPCHBIX
CHUCTEM M METOJ]aMH 00paOOTKH JaHHBIX

OIIK-1 CniocobGeH nmpuMeHsTh 0a30BbIe 3HAHUS
(byHIaMEHTAIBHBIX pa3ZeNioB HAyK O 3emJie,
€CTECTBEHHOHAYYHOTO U MaTeMaTHYECKOTO LIUKIIOB
IIPU PEIICHUH 3aa4 B 00JIACTH 3KOJIOTUU U
MIPUPOIOTIONH30BAHUS

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp npenIecTBYOMUX AUCIUILINH, [TepeueHp MOCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOTro IIaHa BUJIOB paboT

DJ1.03 Ou3UKO-XUMHUUECKHI aHaInu3 00bEKTOB
Her OKpY>Karolleu cpebl,
YyeOHast mpakTHKa (HAyYHO-UCCIICIOBATEIbCKAS




pa60Ta, MOJTYy4YCHHUEC ICPBUYHBIX HABBIKOB HAYYHO-
MCCJIEI0BATEILCKOM paboThl) (6 cemecTp)

Tpe60BaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTIINAH:
Her

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6mas TpyA0€MKOCTh JUCHUILUIMHBI cocTaBseT S 3.€., 180 4., 92,5 4. KOHTaKTHOM

paboThI

Bun yue6HOM paboThI

Bcero

Pacnpenenenue
110 CEMECTpaM B yacax

4acoB Homep cemectpa
5

O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 180 180
AyoumopHvie 3auamusi: 80 80

Jlexuuu (JI) 32 32

[IpakTudeckue 3aHATUS, CEMHUHAPHI U (MIIN) IPYTHE BUIIBI ayTUTOPHBIX 0 0
sanstuii (I13)

Jlabopatopusie pabotsl (JIP) 48 48
Camocmosmenvuas paboma (CPC) 87,5 87,5

MOJITOTOBKA K 3K3aMEHY 20 20

[TonroToBka k TeCTOBBIM 3a/iaHusIM 10 TeMe "OO0Iast XapaKTepucTHKa
[MOBEPXHOCTHOM 3HEPrUU. AAre3us, CMauuBaHUE U pacTeKaHHe 12,5 12.5
uakocreil. KannuisipHele siBneHus, ypasHeHue JKropena"

[TonroToBka k TeCTOBBIM 3a/1aHUsM TI0 TeMe "AicopOrus" 15 15

[TonroroBka ot4eroB 1o JlaboparopHbIM paboTam 40 40
KoHcynbTanum u mpoMexXyTodHas aTTeCcTalus 12,5 12,5
Bun koHTpOs (3aueT, aud.3auet, IK3aMeH) - 9K3aMeH

5. Coneprxkanue TUCUHMILIIMHBI

O0BeM ayTUTOPHBIX 3aHITHIA 1O
pa;;(_;na HaumenoBanune pa3aenoB JUCUMIIIIMHBI BHUaM B 9acax
Bcero JI I13 JIP
1 |BBenecHue 7 1 0 6
> [ToBepXHOCTHBIE HBJ‘ICHI/IZI. TepmoanHamuka ) 2 0 0
[MOBEPXHOCTHBIX SIBICHUI
3  |[KanwuisipHbie SIBICHUSA 5 5 0 0
4 [ToBEepXHOCTHBIE SIBJICHUSI 1 MEXaHUYECKHE CBOMCTBA 4 4 0 0
TBEPIBIX TEJ
5 |AncopOiust Ha HTOBEPXHOCTH pasfena ¢a3 16 4 0 12
6 DJEKTPONOBEPXHOCTHBIE SIBICHUS B AUCIIEPCHBIX 4 4 0 0
cHCTEeMax
7  |Kommowanble (mucnepcHblie) cuctembl. JInohoOHbIe 14 2 0 12




CHCTCMBI

JInodmibHbIe AUCTIEPCHBIE CHCTEMBI 8

YCTONYHUBOCTD AUCTICPCHBIX CUCTEM 4

Koarymnsus 3051€il 351eKTpouTamu 14

OCHOBBI PU3UKO-XUMUYIECKON MEXaHUKH 2

NN BN
SO |O

5.1. Jlekuumn

No
NeKIMn

Ne
paznerna

HanmenoBanue unmn KpaTKOC COACPIKAHUC JICKIIUMOHHOT'O 3aHATHA

Koi-
BO
4acoB

(OCHOBHBIC ITOHSTHS KOJIJIOPII[HOfI XUMHWU, OOBEKTHI U eI U3yUCHUA. KOJIJIOI/II[HBIG
JaCTUILBI U KOJJIOUMIHBIC CUCTCMBI, KOJIJIOMAHOC (,Z[I/ICHCPCHOG) COCTOAHUC
BCIICCTBA. KonmgecTeeHHOE OnpeaACICHUC TUCTICPCHOCTU: TUCIICPCHOCTL U
YACIbHAA ITOBCPXHOCTb KPUBHU3HA ITOBECPXCHOCTHU YACTUIL ,I[HCHCpCHOﬁ (ba?»BI. Poins
IMOBCPXHOCTHBIX SIBIICHUI1 B rnmponcccax, nMpoTCKarmux B JUCIICPCHBIX CUCTEMAX.

[ToBepxHOCTB paznena ¢a3. CBoOoHAs MOBEpXHOCTHAs dHeprus. [loBepxHOCTHOE
HaTsDKEHUE, CUJIOBas U DHEpreThdeckas TPakTOBKH. MeTos n30bITOUHBIX
TEPMOJMHAMUYECKUX (YHKIUI nmoBepxHocTHOTO cios (I'm60c). [Tonsarue o
MOBEPXHOCTHU pa3pbiBa U pazfensoliel mopepxHoctu. O0001IeHHOE ypaBHEHHE
MEpBOTO U BTOPOTO 3aKOHOB TEPMOIUHAMUKH JJIsl TOBEPXHOCTH pazzena ¢as.
M3MeHeHne TOBEPXHOCTHOTO HATSKEHUS JKUIKOCTH Ha TpaHUIle ¢ COOCTBEHHBIM
[IapoM B 3aBUCUMOCTH OT TEMIIEpaTypbl, KpUTHUECKAs! TEMIIEpATypa 1o
MenneneeBy. CBsi3b CBOOOTHOM MOBEPXHOCTHOM SHEPTHH C TEIUIOTON CyOIMMaIin
(mpaBuiio Credana), MOAYJAEM YIPYTOCTH, HACATBHON MPOYHOCTHIO U APYTUMH
cBoiicTBaMH BelecTBa. [loBepXHOCTH pasziena MeKIy ABYMsl KOHJEHCUPOBAaHHBIMU
dazamu. [IpaBuao AHTOHOBA; YCIIOBHS €0 IPUMEHEHUSI.

KanumuispHoe naBnenue. 3akoH Jlamnaca. 3aBUCHMOCTD JaBleHHs Mapa oT
KPHUBH3HBI IOBEPXHOCTH KMIKOCTH. 3aKoH TomcoHa. KanmwnsipHas koHIeHcanusl.
M30TepMuyeckast meperoHKa BeecTBa. 3aBUCUMOCTh PACTBOPHUMOCTH OT
KPUBU3HBI TOBEPXHOCTH JAUCIIEPCHBIX YacTHI (3akoH ['1n06ca - OcTBanbaa -
Dpeitnmxa). PaBHoBecHas Gpopma kpucramios (3akoH ['nd6ca - Kropu -

Bynbda).

Pa3nuyHble TUMBI KJIaCCU(PUKALUKN TUCIEPCHBIX CUCTEM: TI0 arperaTHOMY
COCTOSIHUIO IUCTIEPCHOMN (ha3bl U AUCHIEPCUOHHON CPeIbl, 10 pa3MepaM YacTHIL, 110
KOHLIEHTpaluu U T.14. JInopunbHble 1 THOPOOHBIE AUCTIEPCHBIE

cucTeMbl. B3aMOCBsI3b KOJUIOMIHON XUMUU C IPYTUMH XUMHUYECKUMU
UCIUTITNHAMU, C (PU3UKOU, OMOJIOTUEH, T€OJI0THEN, MEAUITMTHOM.

[ToHsiTHE O MOBEPXHOCTHBIX CUJIaX BTOPOTO PO U PACKIMHUBAIOIEM JaBJICHUU.
JInHus Tpex¢da3HOro KOHTaKTa (JIMHUS CMauyMBaHUs); TMHEHHOE HATSHKEHUE.
'YpaBHEHHE KpPaeBOIo yIvla CMauMBaHUs C YYETOM JIMHEHHOTO HATSKEHUSI.
KanuuisipHoe TedeHne B MOPUCTBIX cpefax. [IpakTuueckue npuiokeHus
(BBITeCHEHUE HEPTH, TEUEHNE B HEBECOMOCTH U Jip.). OCHOBHBIE METO/IbI
U3MEPEHUs TOBEPXHOCTHOTO HATSKEHUS KHUJIKOCTEH M TOBEPXHOCTHOM SHEprun
TBEP/IbIX TENl.

Paspymienne u u3MeIbueHHe (JUCIIEPrHPOBAHNE) TBEPABIX TEN KaK (PH3HKO-
XUMUYECKHUH TIpoliecc 00pa3oBaHusi HOBOM moBepxHoCcTH. Teopus [puddurca,
YCIIOBHE CaMOIIPOU3BOJILHOTO PacpoCTpaneHus TpemuH. Dddekt Pebunnepa:
W3MEHEHHE TIPOYHOCTH U TUTACTHYHOCTHU KaK CJICJCTBUE CHUKECHUS TIOBEPXHOCTHOM
AHEPruu TBepAbIX Ted. OcHOBHBIE (hOPMBI POSIBICHUS dPdeKTa:
TUTACTU(QHUIIPOBAHKE, BOSHUKHOBEHHE XPYITKOCTH, CAMOTIPOU3BOIEHOE
MCTIePTUPOBAHUE.

TepmonuHamuyeckue ycioBus nposiBienus 3¢ dexra Pebunaepa. Bausaue
XUMHUYECKON MPUPOABI TBEPIBIX TEJ M KUIKOCTENH HA BO3MOKHOCTD €TI0




NpOosIBIECHHS. DNeKTpoKammuIsipHbIi 3¢ dext. [IposBnenne rpdexra Pedunaepa B
NPUPOIHBIX M TEXHOJIOTHYECKHX Mporeccax (mpumepsl). [loBbIIeHe TpoYHOCTH
MIPU PACTBOPEHHUH MMOBEPXHOCTHOTO cJiost kpuctauioB (3ddext Modde).

AcopOIIHsI KaKk cCaMOIIPOU3BOJIBLHOE KOHIICHTPUPOBAHUE HA MMOBEPXHOCTH pa3zena
(a3 BemecTB, CHUKAIOMUX MeX(a3Hoe HaTsKeHHE. [[0BepXHOCTHO-aKTUBHBIE H -
WHAKTUBHBIE BellecTBa (mpuMepbl). OTHOCUTENBHOCTD MOHATHUS "TIOBEPXHOCTHAS
AKTUBHOCTH'" (3aBUCHMOCTD OT MPUPOJIBI KOHTAKTHpYtonuX ¢a3z). [loBepxHOCTHO-
AKTHBHBIC MeTaJUThl. TepMOIMHAMUKa TIpoIecca acopOnu. YpaBHEHUE
ancopOruu ['m66ca. 3aBHCUMOCTH TOBEPXHOCTHOTO HATSHKEHUS OT KOHIIEHTPAIIUN
[TAB. YpaBuenue lIumikockoro. [IoBepXHOCTHAsI aKTUBHOCTD, €€ U3MEHEHHUE B
romosnoruueckux psgax [TAB. Tepmoannamuueckoe 060CHOBaHUE MpaBUia
Tpay6e - J{roki10. MeTopl OIIEHKH MTOBEPXHOCTHOW aKTUBHOCTH OPTaHUYECKUX
[TAB. Pa6ora ancopOruu. JInHAMU4IeCKHi XapakTep aJcOPOIMOHHOTO PaBHOBECHS
Ha MOBEpPXHOCTHU pazaena pactBop [IAB - ra3. Ypasaenue JIsurmiopa, ero cBsizb ¢
ypaBHeHusMHU [ n166ca, [umkosckoro u @pymkuna. MonHbli 00MeH. OCHOBHBIE
(UBUKO-XUMUYECKUE XaPAKTEPUCTUKUA HOHUTOB. [IpuMeHeHe KATHOHUTOB U
AQHUOHHUTOB.

[ToBepxHOCTHBIE MIIEHKU HepacTBOpUMbIX [IAB; moBepXxHOCTHOE aBieHNUE;
METOZBI €T0 U3MepeHus. 130TepMbl AByXMEpHOTO aBieHNs. OCHOBHBIE THIIbI
[JICHOK: ra3000pa3Hble, )KUIKOPACTSIHYThIE, XKHUJIKHE, TBEp/Ible. YCIOBUS Nepexoa
IUIEHKU OT OJIHOTO COCTOSHUSA K Ipyromy. Cion JIsHrMropa - biomkeTT kak
CaMOOPTaHNW30BaHHbIE KOJUIOUAHbBIE CTPYKTYphl. AncopOuus [IAB Ha
MOBEPXHOCTHU pa3jelia HECMELINBAIOIIUXCS KuAKocTe. Ancopouus ITAB u3
[PacTBOPOB Ha ITOBEPXHOCTH TBEP/BIX Tei. [IpaBrilo ypaBHUBaHUS NOJISAPHOCTEN
Pebunnepa. Mogudunupyromee aeiicrsue [IAB: ruapodunuzanus u
rupodoOu3aus TBEpAOH MOBEPXHOCTH. YIPABIEHUE CMAYMBAHUEM B ITpOLIECCAX
¢noranun. Bausaue ancopbunonssix cinoes [IAB Ha cMazouHOe aelicTBUE U Ha
rPAHUYHOE TPEHUE.

10

Monenu ctpoenust JI9C (teopuu ['enpmronbia, I'yu - Yenmena, [l tepua, ['pama).
3MeHeHne MOTeHIMalla B 3aBUCUMOCTH OT PACCTOSHUS OT MOBEPXHOCTH IS
CUJIBHO M CJ1a00 3apsHKEHHBIX TTOBEPXHOCTEH; BIUSHUE KOHIICHTPAIMH U 3apsia
MOHOB AIIEKTPOJIUTA. DIEKTPOKUHETUUECKHE SABIECHUS: dNeKTpodopes,
PIIEKTPOOCMOC, TOTSHIINABI TEUSHUS M OCEJlaHus; Teopus [ enbpmrombia -
CMOJTyXOBCKOTO. DNEKTPOKUHETHUECKUI MOTEHIINAI; TPAHUIA CKOJIbKEHUSI.
MeTo/1bI OTpeiesIeHHs] JEKTPOKUHETUYECKOTO TOTEHIIHAIA.

11

Ctpoenue MuIesuIbl ruipodoOHOro 30551, BiinsiHIe KOHLIEHTPAIIMH U TIPUPOJIBI
DIIEKTPOJINTA HA BEJIMYMHY M 3HAK 3apsAa KOJUIOUIHBIX YacTUl. OCHOBBI HOHHOTO
oOMeHa. JInorponHsle psaasl. M3031eKTpruuecKkoe COCTOSIHUE B JUCTIEPCHBIX
CHUCTEMAX; METOBI ONIPENEICHUS U302JIEKTPUUECKON ToukH. [IpakTnueckue
MIPUIIOKEHUS DTIEKTPOKUHETUYECKUX SIBIICHUI. DIIEKTPOKANWIUISIPHBIE SIBJICHUS.
[ToHsiTHE 00 ANMEKTPONOBEPXHOCTHBIX SIBICHUSX: KaMIIPHOM OCMOCE,

muddysuodopese.

12

JlucriepraliiOHHbIE METOABI MOJTyUEHHsI JUCTIEPCHBIX CHCTEM (30JIeH, SMYIbCHUH,
neH, a’pososneit). Ponb [TAB B porecax nmomydeHus TUcriepcHbIX cucteM. CBs3b
paOoThI JUCTIEPTUPOBAHUS C TIOBEPXHOCTHON SHEPTUei TBEPbIX TEIl.
Hcnonps3zoBanue 3¢ dexra PeOunaepa a5 yMeHbIIEHUS pabOThl JUCTIEPTUPOBAHUS.
[Iporecchl ucneprupoBaHust B pUpose U TexHuke. KoHneHcannonuele crnocoobl
MoJTy4eHus AUcrepcHbIX cucteM. OOpa3zoBaHue 30J€i B poliecce XUMUIECKUX
peaxiuii TepMoIuHaAMHUKa TOMOT€HHOTO U T€TEPOTeHHOT0 00pa3oBaHus
KOJUTOMJHBIX YacCTHIL IPH Pa30BbIX nepexonax 1-ro poxaa (teopus I'nbdodea -
donbmepa). Pabora o6pazoBanus 3apoablieil HOBo ¢a3pl. OOpa3zoBaHUE YACTHIL
uCcTiepcHOM (a3bl B Mpolieccax KpUCTAIIM3ALUU U3 paCTBOPOB, KOHACHCAIIMU
MEePECHIICHHOTO Mapa, KUMIeHNs.. MeTO/Ibl peryIMpoBaHus pa3MEpOB YaCTHIL B
micTiepcHbIX cructeMax. OCHOBHBIE METOIBI OUMCTKY 30J1eH (Inanu3 u

yasTpaduiasTpanus). Komtonnno-xumMuueckue csoiictea BMC. Metosibl




OIMPCACIICHNA KOHICHTPAIUHU U pa3MCPOB YaCTHIL 30/1CH.

13

TepmonuHamuka 00pa30BaHMst THOPUIBHBIX KOJUIOMAHBIX CUCTEM; KPUTEPUI
CaMONPOMU3BOJILHOTO JucneprupoBanus (kputepuii Pedunnepa-lllykuna).
Munesnnoobpa3zoBanue B pactBopax [TAB. Kpurndeckast koHLeHTpaus
mMutiesiooopazoanust (KKM), ocHoBHBIE MeTob1 onipenenenns KKM.
OMnupudeckue 3akoHoMepHocTH n3MeHeHnss KKM 1 MUHHMaIbHOTO 3HaUY€HUs
[MOBEPXHOCTHOI'O HAaTSDKEHMSI Ha rpaHule paszaena pactBop [IAB - Bo3nyx B
romosiornyeckux pagax [IAB. Ctpoenue npsmMbIX 1 00paTHBIX MUILIEIUT IPU
paznmuuHbIX KoHIeHTpanusax [TAB. TepmonnHaMuka MUIEI000pa30BaHMS:
TeruIoBbIe 3(pPEKThI, posib THAPOPOOHBIX B3aUMOJCHCTBUH, TuarpaMma Gpa3oBbIX
COCTOSTHHM, TemrepatypHas 3aBucuMoctb KKM; Touka Kpadra. Comrobunmsanus
(KOJUTOMIHOE PacTBOPEHUE OPraHUYECKUX BEIIECTB B MPSMBIX MUILIEIIIAX).
OTHOCHUTENBHAS COMIOOMIN3ALINS, 3aBUCUMOCTh OT TEMIIEpaTypbl M KOHIIEHTPALIUH.
Comnmo0unu3aiys B HEBOJAHBIX cpeaax. MUKPOIMYIBCUH; CTPOEHHE MUKPOKAIIEb,
ycioBusi oOpa3oBaHus, (ha3oBas quarpammbl. [IpakTuueckue mpuioKeHUs
MUIIEIUIIPHBIX CUCTEM U MUKPOSMYJIbCUH (B XMMUHU, He(pTeno0b14n, ONOI0THN).

14

Tema: CenMeHTallMOHHAS YCTOWYMBOCTh MOJIEKYIPHO-KMHETUYECKHE CBOMCTBA
nucepcHbIX cucteM. JIuddy3us B KOIJIOUIHBIX cUCTEMax. 3aKOH DUWHIITEHHa.
CenrMEeHTAIMOHHBIN aHaIM3 MOMUAUCTIEPCHBIX cucTeM. KoHcTanTa
cenuMenTanuu. [luddepeHnmanbaas KpuBas pacrpeeIeHus YacTHII IO
pasMepaM; MHTETpalibHasi KpUBasi; MOCTPOEHUE UX U3 JaHHBIX 110 KHHETHUKE
HakoTUIeHHs ocaaka. CequMeHTalMoHHO-T(dy3nOHHOE paBHOBECHE. MeTon
[Teppena onpenenenus uucina Aporajapo. [IpuMenenue yasTpaneHTpudyr Juist
U3MEPEHUS] MACCHI YIBTPAIMCIIEPCHBIX YaCTHII U MaKpoMoJieKy (JlymaHckui,
Caenbepr).

15

Tema: ArperaTuBHasi CTOMYMBOYTH. TE€OpHUS YCTOMYUBOCTH TUAPO(GOOHBIX 3051€H
(teopus JJIPO). TepmonuHaMuka TOHKHMX IUIEHOK. PackinHMBaro1iee JaBieHne
no [epsruny. MonexynspHasi COCTaBISAONIAs PACKIMHUBAIONIETO IaBICHUS. YUeT
MOJICKYJISIPHON TIPUPOIBI KOHTAKTUPYIOMUX (ha3, IUIsl TOHKUX TJICHOK U
chepuuecKux 4acTHIl. DJIEKTPOCTaTHUECKas! COCTABISIONIAS PACKIMHUBAIOIETO
aBJICHUS. 3aBUCHMOCTh YHEPTHH B3aUMOJICHCTBUS YaCTHUI] TUCTIEPCHOMN (a3bl OT
paccTosiHUS My HUMU. OCHOBHBIE (DAKTOPBI, BIUAIONINE HA arperaTUBHYIO
YCTOWYMBOCTD JUCTIEPCHBIX cUcTeM. D deTrBHAS] yIPYTOCTh TOHKUX IUICHOK.
Oddext Mapanronu - ['u66ca; npuyrHbI BOSHUKHOBEHUS. [ MaponrnnaMudeckre
0COOEHHOCTH yTOHBIICHHUS TUICHOK. CTPYKTYpHO-MEXaHHUECKU Oapbep (Teopust
PeOunnepa). Peonoruueckue cBoricTBa ancopOnnoHHbIX cioeB [TAB -
CTa0MIN3aTOPOB KOJIJIOUIOB KOJIJIOMIHBIX CUCTEM. 3alUTHBIE KOJUTOUIBI.

16

10

[Topor koarymsiuu; 3aBUCUMOCTb KPUTHYECKON KOHLIEHTPALIUU AIEKTPOIUTA OT
pa3Mepa U 3apsiga koaryaupytomiero nona (npasuio lyneue - Fapan).
AHTaroHU3M U CUHEPIU3M B JIEHCTBUU 3JIEKTPOIUTOB Ha MPOLIECC KOATYIISALUH.
Koarynsiiust cuibHO U cl1a00 3apsHyKeHHBIX 30J1€H (KOHIIEHTpaIlOHHAs 1
HelTpanu3annonHas koaryssinus). O6ocnoBanue npasuia lynene - Fapau n
kputepus Dinepca - Kopda B reopun JJJIDO. Onokysmsiius, reTepoKoaryssius,
anarynsnus (onpenenenus, npuMepsl). Kunetnka koarymsun. Teopust ObicTpoit
koaryssaun (CMOTyXOBCKHI); OCHOBHBIE TIOJIOKEHHUS TEOPUH MEIJICHHOMN
koarymsitinu (H.®Dyke). O6parumocTs mporecca koaryisiuu. [lentuzanus.

17

11

3aKOHOMEPHOCTH TEUEHUSI CBOOOTHO-MCTIEPCHBIX CHCTEM I10]1 IEHCTBHEM
MPUIIOKEHHOTO JaBieHus. 3akoH HeloroHa. BiusiHue koHnieHTpanuu u Gopmsl
JaCTHUI] TUCTIEPCHO (pa3bl HA 3aKOHOMEPHOCTH T€UEHUS (3aKOH DHIITEHHA).
CrpykrypooOpa3oBaHH€e B JUCIIEPCHBIX CUCTEMaxX. BO3HUKHOBEHHE U pa3BUTHE
[IPOCTPAHCTBEHHBIX CTPYKTYP. IIprpoia KOHTAKTOB MEXIY IEMEHTAMU CTPYKTYP.
[lepuomnueckue cTpykrypbl. OOpa3oBaHue u cBoiicTBa reseit. Koarymsimonsasie
CTPYKTYpbI. YcI0BUs 00pa30BaHMs, MEXaHUYECKUE CBOMCTBA; SIBIICHUE
THKcoTponuy. KpucrammmsauoHHble CTPYKTYpbl. MeXxaHn4eCcKne CBOMCTBA

KPHUCTAJUIN3ALIUOHBIX CTPYKTYP. Onucanue JUCTICPCHBIX CUCTEM Ha OCHOBC




peonornueckux mojeneit (Makcsemna, KensBuna, bunrama, [lIBenosa). [Tonnas
peosiornyeckas kpuBasi. DU3NKO-XUMHUECKHE METOIbI PETYITMPOBAHUS
CTPYKTYPHO-MEXAHUYECKUX CBOMCTB JIUCIIEPCHBIX CUCTEM HA PA3JIUYHBIX CTAIUAX
X (GOpMUPOBAHUS KaK OCHOBHAS 3a7a4a (PHU3NKO-XUMHUUYECKONH MEXaHHUKH.

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPbI
He npenycmorpenst

5.3. JIaboparopHbie padoThI

Ne Ne y Koa-
sansuspasena HaumeHnoBaHue uim kpaTkoe cofepKaHue 1adopaTopHOil paboThI BO
4acoB
1 1  [Texnuka Ge3zomacHOCTH IpU paboOTe B 1a0OPATOPUHL. 6
6 5 |AacopOuus Ha TpaHUIIE KUAKON U TBepAOH ¢a3 6
7 5 |MonooOMmeHHas ancopOIus 6
4 7  |U3yueHue 30neit 6
8 7  [Bamuta JIaboparopHBIX paboT 6
5 8  |MuKpOreTeporeHHbIEe CUCTEMBI 6
) 10 [lomyuenue 305eil METOOM 3aMeHBbI pacTBOpUTENs. M3ydeHue sBineHus 6
HEMPaBIIBLHBIX PSIOB
3 10 [MccnenoBaHue KOaryaupyromero 1eMcTBUsS HOHOB B 3aBUCUMOCTH OT MX 3apsija 6
5.4. CamocrosiTesibHasi padoTa CTyIeHTa
Brimonmaenane CPC
Crnucoxk nureparypsl (¢ yka3aHUEM pa3JIeNoB, IIaB, Koa-
Honeun CPC CTpaHHULl) / CChUIKA Ha Pecypc Cemectp| Bo
4acoB
MMOJITOTOBKA K dK3aMEHY https://edu.susu.ru/mod/lanebs/view.php?id=5762238| 5 20

HOI[FOTOBK& K TECTOBBLIM 3aJaHUAM
o Teme "OO0mas xapakTepUCTHKA
[MOBEPXHOCTHOM 3HEPTUU. AAre3us,
CMayuBaHUE U pacTeKaHHe
xuakocTell. KanwispHele siBieHus,
ypaBHeHue XKropena"

https://edu.susu.ru/mod/lanebs/view.php?id=5762114| 5 12,5

HO}IFOTOBKa K TCCTOBBIM 3a1aHUAM

" " https://edu.susu.ru/mod/lanebs/view.php?id=5760641 5 15
o Teme "AncopOrus

IloaroroBka OT4ETOB MO

) . i
TTaGopaTopHbIM paGoTam https://edu.susu.ru/mod/lanebs/view.php?1d=5760641 5 40

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,
HpOMe)I(yTO‘IHOﬁ arTeCcralmmn

KoHTpomb kauecTBa 0CBOCHHUsT 00pa30BaTeIbHON MPOrPaMMBbI OCYIIIECTBISICTCS B
cooTtBeTcTBHH ¢ [TonmoxkeHrem o 6aUTbHO-PEUTHHTOBOM CHCTEME OIECHUBAHUS PE3yJIbTaToB
y4eOHOM JESITEIIbHOCTH 00YyJarOIINXCS.

6.1. Kontpoabubie meponpusitus (KM)

| No | Ce- | Bun | Haszpanue |Bec|MaKc.| [Topsigok HauncaeHus: 6aioB |Yq1/1- |




KM

MECTP

KOHTPOJIS

KOHTPOJIbHOTO
MEPOIPUITHS

Oan

ThIBA-
eTcs B
ITA

Texymnii
KOHTPOJIb

3amura
JlaGopartopHoit
pabotsr Nel

12

3amura 1abopaTopHON paboOTHI
MIPOBOJIUTCS] YCTHO B BHJIC 3alTUTHI
OTYeTa 1o JJaA0OpaTOPHBIM paboTaM 1
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOTIPOCOB K JIA0OPATOPHBIM paboTaM.
O1ieHKa CYMMHUPYETCS M3 CIIeTYFOIINX
OLIEHOK:

1) 2 6anna - OTYET cllaH BOBPEMS,
OIICHKa CHIKaeTcs Ha 1 6armt 3a
MPEBBIIIICHHE CPOKOB CJIAYH OTYETA TIO
HEYBaXUTEILHOUN MPUYKUHE Ha OTHY
HEJIeNI0, HIIM Ha 2 0ajiia — 6oee, 4eM
Ha OIHY HEJeNIO;

2) 4 Gania - 3a MOJHBIN U IPaBUIIbHBIN
OTBET Ha MOCTaBIEHHBIE BOTIPOCHI B
00beMe He MEHBIIIE, YeM OBIII0
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a IPaBUIILHOE TIOJTHOE U
MOCIIEIOBATEIILHOE U3TIOKEHHUE C
HECYIIECTBEHHBIMH OIIHOKAMHU VITH
HETOYHOCTSIMU. 2 Oalja - 32 HEMOJHBIN
OTBET OTpakaroluii odiiee
HaTpaBICHUE U3JI0KEHUS JICKITHOHHOTO
MaTepraia. 1 6ai - 3a HeTOTHBIH
OTBET OTPAKAIOIINIA OTJEIbHBIE
MPEICTABICHHS 00 N3yYCHHOM
marepuane. ) 6anioB - HET OTBETA.
OTUeT 1Mo 3a/IaHUI0 PACTICYaThIBACTCS U
CHaeTcs CTyACHTOM B JIEHb 3aIUThHI
1abopaTOPHBIX PadOT.

OK3aMCH

Texymnmii
KOHTPOJIb

3amuTa
nabopaTtopHOH
pabotbr Ne2

12

3ammra 1a00paTopHO pabOTHI
MPOBOAUTCS YCTHO B BUJI€ 3AIUTHI
oTYeTa 1o JT1abopaTopHBIM padboTaM 1
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOITPOCOB K JIA0OPAaTOPHBIM paboTaM.
OrneHKa CyMMHUPYETCS M3 CIEeIyIOINX
OIICHOK:

1) 2 6ama - OTYET CAaH BOBpEMS;
OLIEHKa CHIXaeTcs Ha 1 Oasut 3a
NpEeBbIILIEHHE CPOKOB C/1aul OTYETA 110
HEYB)KUTEIbHOW IPUYHHE HA OJTHY
HeJe/I10, UK Ha 2 Oajuia — Oolee, 4yem
Ha OJIHY HEJEeIO;

2) 4 6anna - 3a MOJHBIN U MPAaBUIbHBIH
OTBET Ha NIOCTABJICHHBIE BOTIPOCHI B
o0beMe He MEeHbIIIEe, YeM ObIIO0
OCBEIIEHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a MpaBUIIbHOE TMOTHOE U
MIOCIIEIOBATEIEHOE U3JIOKEHHUE C
HECYIIECTBEHHBIMH OIIMOKAMHU WIIH
HETOYHOCTSIMU. 2 OaJijia - 32 HEMOJHBIN
OTBET OTpaXkaroIuii oouiee

HAIIPaBJICHUC U3JI0KCHHA JICKITMOHHOI'O

OK3aMCH|




Marepuana. | 6au - 3a HeTIOIHBIH
OTBET OTPAXKAIOIIUI OTJEIIEHBIC
MMPCACTABICHUA 06 HU3YyUCHHOM
Matepuasie. 0 6anIoB - HET OTBETA.
OTueT 1o 3a/1aHUI0 PacTeyaThIBACTCs U
C/IaeTCs CTYJICHTOM B JICHb 3aIIUTHI
1a00paTOpHBIX paboT.

Texymnii
KOHTPOJIb

3amura
nabopaTopHOM
paboTs! Ne3

12

3amura 1a0opaTopHON paboOTHI
MIPOBOJIUTCS YCTHO B BHJIC 3alITUTHI
OTYeTa 1o JJA0OpaTOPHBIM paboTaM U
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOTIPOCOB K JIA0OPATOPHBIM paboTaM.
O1ieHKa CYMMHUPYETCS U3 CIIETYFOIINX
OLICHOK:

1) 2 Ganna - OTYET clIaH BOBPEMS,
OIICHKa CHIKaeTcs Ha 1 6armt 3a
MPEBBIIIICHHE CPOKOB C/IaYH OTYETA TIO
HEYBaXUTEILHOUN MPUYKUHE Ha OTHY
HEJIeNI0, HIIM Ha 2 0ajiia — 6oee, yeM
Ha OIHY HEJeNIO;

2) 4 Gania - 3a MOJHBIN U IPaBUIIbHBIN
OTBET Ha MOCTaBIEHHBIE BOMPOCHI B
00beMe He MEHBIIIE, YeM OBIII0
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
Oaia - 3a IPaBUIILHOE TIOJTHOE U
MOCJIEIOBATEIILHOE U3TIOKEHHUE C
HECYIIECTBEHHBIMH OIIHOKAMHU VITH
HETOYHOCTSIMU. 2 Oalja - 32 HEMOJHBIN
OTBET OTpakaroluii odiee
HaTpaBICHUE U3JI0KEHUS JICKIITHOHHOTO
MaTepraia. 1 6ai - 3a HeTIOTHBIH
OTBET OTPAKAIOIINIA OTJEIbHBIE
MPEICTABICHHS 00 N3yYCHHOM
marepuaie. ) 6anioB - HET OTBETA.
OTUeT 1Mo 3a/IaHUI0 PACTIEYaThIBACTCS U
CHaeTcs CTyACHTOM B JIEHb 3aIUThHI
1abopaTOPHBIX PadOT.

OK3aMCH

Texymnmii
KOHTPOJIb

3amuTa
nabopaTtopHOH
pabotsr Ned

12

3ammra 1a00paTopHO pabOTHI
MPOBOAUTCS YCTHO B BUJI€ 3AIUTHI
oTYeTa 1o JT1abopaTopHBIM padboTaM u
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOITPOCOB K JIAOOPAaTOPHBIM paboTaM.
OreHKa CyMMHUPYETCS U3 CIEeIYIOINX
OIICHOK:

1) 2 6ama - OTYET CAaH BOBpEMS;
OLIEHKa CHIXaeTcs Ha 1 Oasut 3a
NpPEBbIIEHHE CPOKOB C/1aul OTYETA 110
HEYBKUTEIbHOW PUIMHE HA OJTHY
HeJeI10, WK Ha 2 Oajia — Oolee, 4yem
Ha OJIHY HEJeIo;

2) 4 6anna - 3a MOJHBIN U PAaBUIBHBIH
OTBET Ha NIOCTABJICHHBIE BOTIPOCHI B
o0beMe He MEeHbIIIE, YeM ObIIO0
OCBEIIEHO Ha JICKIIMOHHBIX 3aHATHIX. 3
0asuia - 3a MpaBUIIBLHOE TOJIHOE U

ITOCJICJOBATCIIbHOC U3JIOKCHUEC C

OK3aMCH|




HCCYIICCTBCHHBIMU OH_II/IGKaMI/I NI
HETOYHOCTSAIMU. 2 Oasijia - 32 HeMOJHBIN
OTBET OTpaXkarouuii oodmiee
HaIpaBJICHHE N3JI0KEHUS JIEKITMOHHOTO
Marepuana. | 6au - 3a HeTOIHBIH
OTBET OTPAXKAIOIIUI OTJEIIEHBIC
MMPCACTABICHUA 06 HU3YyUCHHOM
Matepuasie. () 6anIoB - HET OTBETA.
OTueT 1o 3a/1aHUI0 PacTeyaThIBACTCS U
C/IaeTCs CTYJICHTOM B JICHb 3aIIUTHI
1a00paTOpHBIX paboT.

Texymnii
KOHTPOJIb

3amura
nabopaTopHOI
pabotsl Ne5

12

3amura 1abopaTopHON paboOTHI
MIPOBOJIUTCS] YCTHO B BHJIC 3alTUTHI
OTYeTa 1o JJA0OpaTOPHBIM paboTaM U
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOTIPOCOB K JIA0OPATOPHBIM padoTaM.
O1ieHKa CYMMHUPYETCS M3 CIIeTYFOIINX
OLIEHOK:

1) 2 6anna - OTYET cllaH BOBPEMS,
OIICHKa CHIKaeTcs Ha 1 6armt 3a
MPEBBIIIICHHE CPOKOB C/IAYH OTYETA TIO
HEYBaXUTEILHOUN MPUYHUHE Ha OTHY
HEJIeNI0, HIIM Ha 2 0ajiia — 6oee, yeM
Ha OIHY HEJeNIO;

2) 4 Gania - 3a MOJHBIN U IPaBUIIbHBIN
OTBET Ha MOCTaBIEHHBIE BOTIPOCHI B
00beMe He MEHBIIIE, YeM OBIII0
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a IPaBUIILHOE TIOJTHOE U
MOCIIeIOBATEIIEHOE U3TIOKEHHUE C
HECYIIECTBEHHBIMH OIIHOKAMHU VITH
HETOYHOCTSIMU. 2 Oalja - 32 HeMOJHBIN
OTBET OTpakaroluii odiee
HaTpaBIeHUE U3JI0KEHUS JICKITHOHHOTO
MaTepraia. 1 6ai - 3a HeTIOTHBIH
OTBET OTPAKAIOIINIA OTJEIbHbBIE
MPEICTABICHHS 00 N3yYCHHOM
marepuaie. ) 6anioB - HET OTBETA.
OTUeT 1Mo 3a/IaHUI0 PACTICYaThIBACTCS H
CHaeTcs CTyACHTOM B JIEHb 3aIUThHI
1abopaTOPHBIX PadOT.

OK3aMCH

Texymnmii
KOHTPOJIb

3amuTa
nabopaTtopHOH
pabotbr Ne6

12

3ammra 1a00paTopHOI pabOTHI
MPOBOAUTCS YCTHO B BUJI€ 3AIUTHI
oTYeTa 1o JT1abopaTopHBIM padboTaM 1
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOITPOCOB K JIAOOPAaTOPHBIM paboTaM.
OreHKa CyMMHUPYETCS M3 CIeIyIOINX
OIICHOK:

1) 2 6ama - OTYET CAaH BOBpEMS;
OLIEHKa CHIXaeTcs Ha 1 Oasut 3a
NpPEBbIIEHHE CPOKOB C/1aul OTYETA 110
HEYBKUTEIbHOW PUIMHE HA OJTHY
HeJeI10, WK Ha 2 Oajuia — Oolee, 4yem
Ha OJIHY HEJeIo;

2) 4 6anna - 3a MOJHBIN U MPAaBUIbHBIH

OTBCT HA MNOCTABJICHHBLIC BOIIPOCEHI B

OK3aMCH|




00beME HE MCHBIIIC, YeM OBLIO
OCBEIIEHO Ha JICKIIMOHHBIX 3aHATHIX. 3
Oaia - 3a MpaBUIILHOE TIOJTHOE U
MOCIIETIOBATEIIEHOE U3JIOKEHUE C
HCCYIICCTBCHHBIMU OH_II/IGKaMI/I NI
HETOYHOCTSIMU. 2 6asijia - 32 HeMOJHBIN
OTBET OTpaXkarouuii odmiee
HaIpaBJICHHE W3JI0KECHUS JIEKITMOHHOTO
Marepuana. | 6am - 3a HeTIOHBIH
OTBET OTPAXKAIOIIUI OTJCIIEHBIC
[MPCACTABIICHUA 06 HU3YyUCHHOM
marepuaie. 0 6aJIoB - HET OTBETA.
OT4eT 1o 3a/IaHUI0 PACTICUaTHIBAETCS U
C/IaeTCs CTYJICHTOM B JICHb 3aIIUTHI
1a00paToOpHBIX paboT.

Texymui
KOHTPOJIb

KontponwsHnas pabora

10

KoHTponbHas paboTa COnepKuT 5
3aJaHui. 3a KaXKJ10€ BEPHO PEHIEHHOE
3a1aHKe CTYJeHT noiyyvaer 1 6am.

ODK3aMCH

Texymumii
KOHTPOJIb

Tect Nel O6mas
XapaKTEePHUCTHKA
IIOBEPXHOCTHOU
SHEPIruu. AJres3us,
CMauMBaHUE U
pacTeKkanue
KUIKOCTEN.
Kanwmnspasle
ABJICHUS, yPaBHEHUE
Kropena

24

Tect conepxut 24 Bonpoca. Bpems
TecTupoBaHus — 30 MUHYT.
[IpenocraBnsercs ogHa MOMBITKA IS
MIPOXOXKACHUS TECTA.

MakcumanbHas OlleHKa 3a TecT — 24
6aa (1 mpaBwiIbHBIN OTBET = 1 Gam).
Tect cunraercs ycrnemHo

PO JICHHBIM, €CJTU 1aHO He MeHee 60%
NpaBUIbHBIX OTBETOB (HE MeHee 14
0asioB).

OK3aMCH

Texymmii
KOHTPOJIb

Tect No2.
AncopOrnus.

26

Tect conepxut 26 Bonpocos. Bpems
TecTupoBaHusi — 40 MUHYT.
[IpenocraBnseTcs o1Ha MONBITKA JJIs
MIPOXOXKIACHUS TECTA.

MakcuMaibHasl OLIEHKa 3a TECT — 26
06atoB (1 mpaBWIbHBIN OTBET = 1
Oain). TecT cuuTaeTcs yCHemHo
MPONAECHHBIM, €Clii 1aHO He MeHee 60%
[PaBWIBHBIX OTBETOB (HE MeHee 15
0asioB).

OK3aMCH|

10

bonyc

bonyc

15

BoHyC-pEUTHHT B POLIECCE U3YyUECHUS
TUCHUTITUHBI MOKHO MOJYYUTh 32
y4acTHE BO BCEPOCCUIMCKON OJMMITHAIe
1Mo XxumMuu — 15%.

OK3aMCH|

11

[Ipome-
KYTOYHAs
aTTecTanus

OtBer no 6usery

10

KonTtponbHOE Meponpusitue
MPOMEKYTOUHOMN arTecTaluu
pPOBOAUTCS B YCTHOHM (popme. B Ounere
11Ba TEOPETUUYECKUX Bompoca. st
[OJTOTOBKH ITPEIararoTcsl BOIPOCH K
DK3aMeHy. 3a OTBET Ha KaXK/IbIil BOIIpOC
CTYZIEHT MOXET MOJIyYUTh MaKCUMaJIbHO
5 6ayIoB, BCETO 3a OMIIET —
makcuMaiabHo 10 6amos. Kpurepun
OLICHUBAHHUS OTBETA HA TEOPETHUYECKUI
BOIIpOC B Ousiere: 5 6ayioB — CTYJACHT
IEMOHCTPUPYET: IITyOOKHe

HNCUCPIIBIBAOINEC 3HAHWA B IOHUMAHWH,

OK3aMCH|




W3TI0KEHUH OTBETA Ha BOIPOC, OTBET
JIOTHYECKU TOCIIE0BaTENbHBIH,
COJIEPKATEIIbHBIN, TOJIHBIH,
MpaBUJIBLHBIN U KOHKPETHBIN; 4 Oamia —
TBEp/IbIe 3HAHMS MaTepHara,
MPaBUJIbHOE IIOHUMAaHHUE CYIIIHOCTH U
B3aMIMOCBSI3U PACCMATPUBAEMBIX
MPOLIECCOB U SIBJICHUH, OTHAKO, OTBET
HEIOCTATOYHO IIOJHBIN, UMCIOTCA 1-2
HE3HAYUTEIbHBIX 3aMeUaHus
MperoiaBaTelis, MOCIeA0BaTEIbHbIN 1
KOHKPETHBIH OTBET, CTYIEHT CBOOOTHO
YCTpaHseT 3aMEUaHUs IIPETIOAaBaTENs
MO OT/IEIbHBIM YaCTSAM U IIYHKTaM
oTBeTa; 3 Oasa — TBepAble 3HAHUS U
MOHMMaHHE OCHOBHOTO; OTBET HE
COJIEPIKUT TPYOBIX OMIHOOK, HO €CTh
OoJiee 2-X HETOYHOCTEN U 3aMeYaHui,
NP yCTPaHEHUU HETOUHOCTEH U
HECYIIECTBEHHBIX OIINOOK B
OCBEIICHUU OTJCIIbHBIX TTOJOXKCHHIMA
TpeOyIOTCSl HABOASIIIME BOPOCHI
npernonaBarens; 2-6amia — rpyobie
OIIMOKY TpU OTBETE Ha BOIIPOC, HO
6onee 50% oTBeTa COCTaBIAIOT
MpaBUJIbHBIE CBEICHUS, CTYACHT
NIEMOHCTPHUPYET HEYBEpEHHBIC U
HETOYHBIE OTBETHI HA HABOAIINE
BOTIPOCHI IIpemoaaBaress, 1 6amr —
rpyOble omuOku B oTBeTe, MeHee 50%
SIBIISIFOTCSI HEBEPHBIMU, CTYICHT
NIEMOHCTPUPYET HEITOHUMAaHNE
CYITHOCTH M3JIaraeMbIX MOJIOKeHuH; 0
0aJsIoB —HET OTBETA Ha BOIPOC.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEKYTOYHOMN IIpouenypa nposeneHus Kpurepun
p Y p ypanp OLICHUBaHHUS
aTTecTaluu
Bce 3a1anus Tekyero KOHTPOJIs 10JIKHBI OBbITh BBITIOJHEHBI.
Brinonnenue 3aganuil IpOMEXYTOUHON aTTECTALUU HE SBIISECTCS
o0s3arenbHbIM. CTyJIEHT BIIpaBe yIyUlIUTh CBOM TEKYIIHA
9 A pase yiy . v B coorBercTBHHU C
PEUTHHT Ha 9K3aMeHe. B paMkax mpoMekyTOYHOU arrecTaiuu
JK3aMeH .. . 2.5, 2.6
CTY/ICHT CcJIaéT HK3aMeH o OujeTaM, B KaKI0M Ousete 2 oOKCHIS
TEOPETHUECKUX Bompoca. /I1si HoArOTOBKYM NpeiaratoTcs
BOINPOCHI K 3Kk3aMeHy. Bpems Ha moaroroBky 40 MUHYT.
OOHOBPEMEHHO B ayAUTOPUHU MOTYT TOTOBUTHCS 5 YEIIOBEK.
6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB
K p 5 Ne KM
OMIIETEHIIUU €3yJbTaThl 00y4YEeHHS
Y Y 123 Jafs[e[7[8o] 1011
3HAeT: TEPMOIMHAMUKY MTOBEPXHOCTHBIX SIBICHUN AUCIIEPCHBIX AL
OIIK-1 H[HHT [+
CHUCTEM




'YMeeT: OpUEeHTUPOBATHCS B MPOOJIEMax XUMHH, BOSHUKHOBEHUU

OIIK-1 . % HAHHAHHAH -
I[I/ICHepCHBIX CHUCTEM, UX YCTOI/I‘II/IBOCTI/I 1 CBOUCTBAX
I/IMeeT HpaKTI/I'—IeCKl/If/'I OIIBIT: HpaKTI/I‘IeCKI/IMI/I HaBBIKAMHU I10
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2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
VYyebHoe nmocobue /715 BBIMOTHEHUS 1a00paToOpHBIX padoT
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2 cucreMa 978-5-8114-1819-0. — Tekcr : anexTpoHHbIl // JlaHs :
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Jlanb URL.: https://e.lanbook.com/book/168815 (mara obpamienus:
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