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1. Ilesin ocBOeHHSI THCHHIIIHHBI

[lenbl0 OCBOEHMSI JMCLMIUIMHBL (U3UKO-XMMHYECKAs MeXaHWKa sBJICeTCSA
3HAKOMCTBO MAarMCTPOB ¢ 3aKOHOMEPHOCTSAMH M MeXaHU3MaMu J1e()OpMalHOHHBIX
MPOIECCOB M pa3pylleHHs TBEPJBIX Tel (B 3aBHCHMOCTH OT MX COCTaBa M
CTPYKTYpbI, BIMsSHHs TeMIIepaTypbl U BHEIIHEH Cpejibl), a TaKk JKe ¢ Mpoueccamu
CTPYKTYpooGpa3oBaHusi (pa3BHTHE IPOCTPAHCTBEHHBIX CTPYKTYP, OOpasyrOLIHX

TBEpI0E TEJNO C 3alaHHBIMH MEeXaHUYECKUMH CBOMCTBAMH).

2. Mecto aucuunmmubl B cTpykrype OIIOII BO

duU3UKO-XUMUUECKas MeXaHHKa — INpPUKIaJHas HaykKa, pa3BUBLIAsCS B
CaMOCTOSITE/IbHYIO JMCLHHUIUIMHY W3 pasjena KOJUIOWAHOH Xxumuu. OHa TECHO
CcBSI3aHA C TakuMH (yHJAMEHTaJIbHBIMM HayKaMH KaK KOJUIOWJHAs XUMHS,
dusuueckas xumus, (u3MKa, a TaKKe C LeIBIM PSIAOM  MPUKJIATHBIX

€CTeCTBEHHOHAaY4YHbIX JHCIHIIIMH.

3. Komnerenuun ody4yaromerocsi, Gopmupyembie B
pe3yJbTare 0CBOCHHUS NHCUHILTHHBI

B Iporecce OCBOCHUA NAHHOM JAMCUMIIJIMHBI MarvcTp JOJIKEH obnamath

cneyrouel npoQecCHOHaIIbHON KOMIIETEHIIUEH:

- BIajeTh TeOpHel M HaBBIKAMH MPAKTHYeCKOoH paboThl B HM30paHHOMH

o6nactu xumuu (ITK-2).



4. CTpyKTYpa H coiepKaHHe JHCUHILIHHBI (MOAYIsl) PHU3HKO-XHMHYECKast

MEXaHHRA

OO11ast Tpy/10€MKOCTh JAMCLHUIUIMHBI COCTABISAET 3 3a4€THAIX eJMHuLbI, 108 yacoB

No
n/
mn

Pazpen (tema)

JAHCUHILTHHBI

Cemectp

Henens cemectpa

Buabl yuebHoii paboTsl, BKItOUas

CaMOCTOATENbHYIO paboTy CTYAEHTOB

U TPYAOEMKOCTE (B yacax)

KoHTponbHbIE

JlabopaTtopHeie
paboTsl
CPG

[IpakTHueckue
paboThbl

3aHATHA

KIT/KP

O0béM
yueOHO#H
paboTsl, ¢

NpUMEHEHUEM
MHTEPaKTHB-
HbIX METO/IOB
(B uacax/%)

Dopmbl
TEKYILEro
KOHTpPOJIA
ycrieBaem
ocTtH(hopM

a
MPOMEIKYT
OUHOM
aTrecTalu
4

[Tpeamer H
3a1a4M
(usuko-
XHMHUYECKOM
MEeXaHHKH.
Caa3b
MEXaHHYECKHUX
CBOMHCTB
JIUCTIEPCHBIX
CHCTEM H
MaTepHaiop ¢
HX CTPYKTYpOii
W ABJIEHUSAMH,
MPOUCXOIALIH
MH Ha rpaHule
paznena das.

ro| Jlekumu

o

1/50 %

CrnocoOsl
OnuUcaHus
MeXaHWYECKHX
CBOMCTB
TBEPAbIX TET W
SKUAKOCTEH.
Ynpyras
Aedopmanius.
3akoH ['yka
s
HOPMAaJIbHOTO
KacaTelbHOro
HAMpPSKeHU .
Moaynb
caBMra.
Hanpsxenue
C/IBHTa.
Jedopmauus
pacTsKeHHs.
Monynb
YTIPYTOCTH.

10

1/50%




Mopenb
yIpyroro Tena.

Bsskoe
TEUEHHe.
HeoOparumas
nedopmalms
TEUEHHS.
Onpenenexue
BA3KOCTH 110
HbtoTOHY.
Kosppuuuent
BSI3KOCTH.
EnuHuLbl
M3MEpeHHs
BS3KOCTH.
TekyuecTs.
IonsTue 0
JTaMHHApPHOM W
TypOyneHTHOM
pekumMax
TEUEHHS.
Onpenenexue
BA3KOCTH
HKHIAKOCTEH.
Monens
BSI3KOTO
TEUeHH
JKMIKOCTH.

10

1/50%

PeiiTuur
KOHTPOJIb
Nel

[TnacTHYHOCTb.
Mopnenb
MJIaCTHYECKOTO
NMoBeAeHHs
Marepuana.
[TpocTeiine
peoJyiorHHecKue
MOJENHN:
MakcBenna,
KenbBuHa,
yIpyroro
37EMEHTA H
CyXOro TpeHus,
Bunrama.

1/50%

CTpyKTypHO-
MeXaHH4YeCcKHe
CBO#CTBA
JIACMIEPCHBIX
CHCTEM.
Bo3HHKHOBEHH
e H
0c00EeHHOCTH
CTPYKTYP B
KOJIJTOWIHBIX
CHCTEMAaX.

10

1/50%

PeiiTunr
KOHTpPO!/1b
Ne2




6. | Baskocts
pacTBOpOB,
3aBUCHMOCTD

s dexTuBHOI
BA3KOCTH
KOJUTOMIHBIX
CHCTEM oT
CKOPOCTH
TEUEHHS;

CTPYKTYpHasi
BSI3KOCTb.

11

10

1/50%

7. | Peonornueckue
CBOHCTBA
KOJUTOMIOHBIX
CHCTEM.
3aBHCHMOCTb
BSI3KOCTH
KOJUTOHIHBIX
CHCTEM oT
KOHLEHTpaLHK
JUCTIePCHOM
dasbl.

13

1/50%

Peiitunr

KOHTPOJIb
Ne3

8. | Dusuko-
XUMHUYECKHE
ABIEHUS B
npoueccax
aepopMauu M
paspylueHus
TBEPALIX  TeJl.
Bauauue
XMUMHUYECKOM
NPHPOJIBI
TBEpPAOro Tena
M cpel Ha
nposiB/ieHUe
a1IcopOLIMOHHO
ro TMOHWXKEHHS
MPOYHOCTH.

15

1/50%

9. | Ponb peanbHoit
CTPYKTYpPBI
TBEPJIOTO  Teja
H BHELIHUX
YCIOBHH B
NpOABAEHUH
addekToB
aacopOLHOHHO
ro BIIMSAHUSA
cpenpl Ha
MeXaHHYeCKHe
cBoOiicTBa
TBEP/BIX TeJl.

10

1/50%

Bcero:

18

90

9/50%

3ayer




CoaepkaHue Kypca

@Pu3HKO-XHMHYECKAsi MeXaHHKa H3y4yaeT 3aBUCUMOCTBb CTPYKTYpPHO-
MEXaHHYECKUX CBOMCTB OUCHEPCHbIX cucmem ¥ MAaTepuanoB OT (QU3HKO-
XHMHYECKHUX SIBICHHI HAa MMOBEPXHOCTSAX paszjena a3 (noeepXHocmHbix A61eHUL).
dusrko-xuMudeckas MexaHuka BosHukia B 30—40-x rogax 20 Bexa 1 0OpMHIACH
KaK CcaMOCTOsTeJIbHas HaydHas JuciuiuinHa B 50-X rogax MNperMMyIICCTBEHHO
Giarogaps paboTam COBpeMEHHbBIX y4€HbIX, Tpexzae Bcero [1. A. Pebunoepa.
dusMKo-XUMUYecKas MeXaHMKa TEeCHO CBs3aHa C JPYyrHMH  00JacTIMH
KOJUIOUAHOW XuUMHUM (y4E€HHEM O I[OBEPXHOCTHBIX SABJIEHHSAX M TOBEPXHOCTHBIX
cunax, (QU3MKOXUMHUCH adcopbyuu W NOBEPXHOCMHO-AKMUBHLIX — 6euecms,
WCCIIEZIOBAHUSMH  YCTOMYMBOCTH  JHUCIEPCHBIX  CHCTEM,  MOJICKYJISPHO-
KUHETHYECKUX, ONTHYECKHX, DJIEKTPUYECKHX CBOMCTB AMCIEPCHBIX CHCTEM), a
TaKOKe C MONEKYAApHOU Puzukol, GU3UKON ¥ GU3UKOXUMHUEH peallbHOro TBEPAOro
Tena, (GU3MKOXMMHEN MOJUMEPHBIX MAaTEPUANOB, peono2uel, MEeXaHOXHUMUEH, ¢
PAJIOM pa3/iesIoB reoJOrH4eCKUX U OHOIIOrHYeCKUX HayK.

OO6BbeKkThl u3ydeHus (PU3UKO-XMMHUYECKOM MeXaHUKM — IPHUPOJIHBIC
JCTIepCHBIE CHCTEMbI (TOPHbIE MOPOJBI U MOYBbI, TKAHW PACTEHUH W KHBOTHBIX),
JCIIEPCHBIE CHCTEMbI B Da3IMYHBIX TEXHOIOTHYECKHX Mpoueccax (nopowku,
nacmol, cycneHsuu, HaNpuMep MPOMBIBOYHbBIE PACTBOPBI /Ul OypeHus, amyrbcul,
CMazouHO-OXIaNCOqIoOWue  Jcudkocmu) M pasHooOpasHble — MaTepualbl,
HCITIOJb3yEMbIE B IPOMBIIUIEHHOCTH (MHCTPYMEHTAlIbHbIE, KOHCTPYKLMOHHBIE,
cTpoutesibHble) W B ObITy. DU3MKO-XUMHUYECKas MeXaHMKa pacCMaTpUBaeT
XapaKTepHOe Ul JTHUX CHCTeM M MAaTepUalloB TeTePOreHHOE MAaKpo- HIlH
MHKPOHEOJHOPOJIHOE CTPOEHHE, B KOTOPOM IHpOSBIAETCS YHHBEPCAIbHOCTH
JCTIEPCHOTO COCTOSIHUS BelecTBa. Takue CHCTEMbl M MaTepualbl COCTOAT M3
CBA3aHHBIX MEXIy coboi wactui (roOyia, 3€peH, BOJOKOH M Jp.), BechMa
pa3sHOOOpa3sHBIX IO pa3MepaM, HO CyLIECTBEHHO IMPEBBIIIAIOLIMX Pa3sMEpbI
OT/IEbHBIX MOJIEKYJI ¥ COXPaHSIOLIUX BCE OCHOBHBIE (HM3UKO-XHMHYECKHE, B TOM
yyclle MexaHu4ecKre, CBOMCTBA JaHHOro BelllecTBa.

DU3NKO-XUMUUECKass MEXaHHKa pasiuyaeT CleAylollre OCHOBHbIE THIIbI
MPOCTPAHCTBEHHBIX CTPYKTYP, OOpa3yeMbIX 4acTHULAMHM, B Pa3jIMIHBIX dbuzuko-
XUMHUYECKUX  ycioBusx.  KoarynsnuMoHHble — CTPYKTypbl, B KOTOPBIX
B3aUMOJICHCTBUME  YaCTUI[  OrPaHHYHMBAETCs  HMX  CONPHKOCHOBEHHEM  —
HENOCPeCTBEHHBIM (HallpUMep, B ChIMYYMX CTPYKTYpax) WM 4epe3 OCTaTO4HbIe
CJIOM IMCTIEPCUOHHOMN cpe/bl (B CYCIIEH3UAX M MacTax); NPH 3TOM CHJIA CHEMICHUsA
B KOHTaKTe (IPOYHOCTh) HE MPEBOCXOAUT OOBIYHO 10107 1 (10°-10 oun). Jlna
TaKUX CTPYKTYp XapakTepHa MeXaHHYecKas 00paTUMOCTb, 00YC/IOBIMBAIOLIAs, B
4acTHOCTH, UX muxcomponuio. CTPYKTypbl ¢ (a30BbIMH KOHTAKTaMU, Pa3BUTHIMH
HA TUIOLIA/AM, 3HAYMTENBHO IIPEBOCXOJSINEH MOJEKyJspHble pasMepbl. JTH
CTPYKTYpbl, KaK MpaBUIO, MEXaHHYECKH HEOOPAaTHUMBI, NPOYHOCTH KOHTAKTOB B
mux 107-10° # (10'2—10‘I Oun) ¥ Bbllle. Pa30Bble KOHTAKTHI Pa3BUBAIOTCS B
pa3NMYHBIX HEOPraHWYECKUX W OpraHWYeCKUX, KPUCTAJIMYECKUX U aMOp(HBIX
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JUCIIEPCHBIX ~ CHCTeMaX MW Marepuanax IIpyd  CIEeKaHWH, IPEeCCOBaHUH,
M30TEPMHUYECKOM TEPEroHKe, a TaKkXKe IPH BbIJIEIEHUU HOBOM, BHICOKOMCIIEPCHOM
a3l B MeEpechbIIeHHBIX pPacTBOpaX M pacijaBax, HarmpuMep B MHHEpPalbHBIX
BSDKYIMX M TOJMMEpHBIX MarepHajaxX; CIUIOMIHbIE MaTepHalbl, B HYaCTHOCTH
MeTaJUIbl ¥ CILIABBI, MOXKHO pacCMaTpuBaTh Kak IpeJesIbHbIM Caydad IOJHOTrO
cpactanus 3épeH. Kaxnmas CTpyKTypa XapakTepusyeTcs — ONpe/el€HHOH
,uucnepCHoc:Tb}o pa3sMepoM HacTHIL M, CIIE/I0BATENBHO, TUCIIOM KOHTAKTOB Ha 1
cM® CeueHMs, KOTOpOE COCTaBJseT, Hampumep, 10°-10° ans mopoumkos ¢
yacTMIAMM B jecsThle noaM mm u  goctaraer 1010 ana  rakmx
BBICOKOJIMCIIEPCHBIX ~ CHUCTEM, KaK aJlOMOCHIMKareiad. {DH3UKO-XUMHYeCKast
MEXaHHKa paccMaTpHBaeT MeXaHH4yeckue (peosorHyeckue) cBoicTBa — Hanbosee
o0ILMe ¥ BaKHBIE XapaKTEPUCTUKH BCEX MMCIIEPCHBIX CHCTEM W MaTepHajoB B
3aBUCUMOCTH OT HX CTPYKTYphl, OOYCIIOBJICHHOM B3aMMOJECHCTBHEM YaCTHUIL;
TAaKOBbl BS3KOCTH, IUIACTHYHOCTb, TUKCOTPOITHOE IIOBEJIEHHE KOaryJsilMOHHBIX
CTPYKTYp C OIpeAeTIEHHOH 3aBUCHMOCTBIO CONPOTHBICHUSI CIABHIY OT CKOPOCTH
TeueHHs, YIPyro-lacTHYeCKoe U YIPYro-xpylnkoe MoBeJeHHe TBEPA00OpasHbIX
JUCIIEPCHBIX ~ CHCTeM W MaTepuanoB (¢ (a3oBbIMM  KOHTaKTamH),
XapaKTepU3yIOLIUXCS orpeieEHHON IIPOYHOCTHIO, JOJIFOBEYHOCTHIO,
M3HOCOCTOMKOCTBIO. Tak, B TMPOCTOM cilIyyae IJOOYIApHOH  IOPUCTOM
MOHO/IMCIIEPCHOM CTPYKTYpPbl MPOYHOCTH MOXET ObITh NMPUOJIM3UTENBHO paBHA
TMPOM3BE/ICHNIO YKC/IAa KOHTAKTOB MeXIy dacTuuamu (Ha |1 eM® W cpeHeid
BeJTMUMHBI CUJIBI CIETUICHHS B OTAEIIBHOM KOHTAKTE, H3MEHSISCh B 3aBUCUMOCTH OT
THIa KOHTAKTOB M JUCIEPCHOCTH B OYEHb LIMPOKUX mpenenax (Hanpumep, ot 10
10 10° w/at’.

BMecte ¢ TeM  (U3MKO-XMMMYECKas  MEXaHMKa  yCTaHaBIWBaeT
ONpeeNsIONLYI0 Poib (GU3MKO-XMMHYECKHX SBICHHH Ha rpaHuuax pasjena ¢as
(cMauyMBaHMe, anre3us, ancopOIMsA, M3MEHEHME BEIMYMHBl MEXK(asHOro
HaTSDKEHUs, o0pa3oBaHMe OCOOBIX TIpaHMYHBIX CJIOEB) BO BCEX Mpoleccax
B3aMMOJEHCTBUS YacTUIl M CTPyKTypooOpasoBaHusi. Ha 370l ocHOBe (u3HKO-
XUMHUYeCKas MEXaHMKa pa3BUBAeT CBOM BeMYIlME MPEACTABIEHUs O BO3MOXKHOCTH
1 >(QPEKTUBHOCTH YNpPaBICHUS CTPYKTYPHO-MEXaHMYECKHMMH  CBOMCTBaMH
JIUCTIEPCHBIX CHCTEM M MaTepHaliOB NPH ONTHMAJIBLHOM COYETAaHUM MEXaHUYECKUX
BO3/IEHCTBHH (HanpuMmep, BUOPAIIMOHHBIX, UMIYJIBCHBIX) H (U3UKO-XUMUYECKHUX
(bakToOpoB, INpekae BCEro COCTaBa Cpeibl M MajblX 100aBOK IOBEPXHOCTHO-
aKTHBHBIX BellecTB. llocienHue, KOHLEHTPUpYSCh Ha TIpaHULAX pasjena
(amcop6HpysCh Ha TOBEPXHOCTH YaCTHI), IIO3BOJIAIOT IIPH MPABUIILHOM HX BBIOOpE
PAaZMKaJIbHO HM3MEHSTh CBOMCTBA JIAHHOW TPAaHMLbBI B HYXXHOM HalpaBjeHHH,
obecrieynBas Xopolllee CLEIUIeHHe dYacTHll, aubo, HaoboporT, ociabugsa
npeojosieBas CWibl cuemieHus. Tak, B JIHO(OOHBIX cucTeMax (CTEKIAHHBIC
YyacTHIBl B YIJIEBOJAOPOMHBIX CpeAaxX, IuApo(oOM30BaHHbIE [OBEPXHOCTH B
TIOJIAPHBIX KUIKOCTSIX U JP.) CBOOOJHAs SHEPrUsl JOCTHIAeT B KOAryJslHOHHBIX
KOHTAKTaX JECATKOB op2/cM’, a B JHOQWIBHBIX CHCTeMax (Hampumep,
ruipohoOU30BaHHbIE MOHOCJIOSMH TIOBEPXHOCTHO-aKTUBHBIX BemeCTB TMOJISIpHBIE
YacTHUILLI B YIJIEBOJOPOJIHON CpeJie) COCTaBIsAET COThIe 0N 3pe/CM
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B COOTBETCTBHH C SBICHHAMHM U IPOLECCAMHM, pacCMaTpUBaeMbIMU (DU3HKO-
XUMHUECKOH MEXaHWKOM, MOXHO BBIICIMTh clieayromue e€ OCHOBHBIC
HarpaBJICHUS:

1) wu3ydeHHe  BO3HMKHOBEHHMS M  paspylleHHs  BCEBO3MOXHBIX
IPOCTPAHCTBEHHBIX CTPYKTYp KaK B3aHMMOJCHCTBUs YacTHUL| AMCIIEPCHON (asbl U
JICTIEPCHOHHOMN CpeJibl, BKII0Yasi M Pa3IidHbIe ITarbl MOMyYeHns MaTepHanoB (B
TOM UHCJIE€ KOMIIO3MIMOHHBIX) € 3aJ@HHbI AUCNEPCHOH CTPYKTYypoH H
COBOKYITHOCTBIO MEXaHUYECKUX U (PU3MKO-XUMHYECKHX XapaKTEPHCTHK;

2) uccuenoBaHue — (M3MKO-XHMMHYECKOTO — BIMSHHS  Cpelbl M €€
[OBEPXHOCTHO-aKTUBHBIX ~ KOMIIOHEHTOB ~ HAa  MeXaHMYeCKMe  CBOHCTBA
pa3HOOOpPa3HbIX CIUIOIIHBIX M IIOPUCTBIX TBEPABIX TeJl M MaTEPHAJIOB (Pebunoepa
a¢h¢hexm), BBIACHEHHE YCIOBUH HCMONb30BaHus dddekTa PeGunnepa s
obnerdenuss oOpaGOTKM MaTepuHaioB M IPEJIOTBpAILEHHA €ro BO3MOXHOTO
BPEIHOr'O BIIMSHHS,

3) aHaNM3 3aKOHOMEPHOCTEH M MeXaHu3Ma CLEMIeHHs] [OBEePXHOCTeH
TBEP/BIX TeNl (KOHTAKTHBIX B3aMMOJEHCTBHI) B YCIOBHSAX IPAHM4HOrO TPEHWUS,
W3HOCA, CMa3bIBAIOIIEro AeHCTBUS, (OPMUPOBAHKS MIOKPHITUH U JP.

Jins (pU3MKO-XMMHYECKOH MEXaHWKH XapaKTePHO BCECTOPOHHEE H3yHCHHE
CTPYKTYPHO-PEOJIOTHYCCKUX (ocobeHHO HEJIMHEHHBIX ) XapaKTEepUCTHK
JIUCTIEPCHBIX CHCTEM IIpU LIMPOKOM BapbHPOBAHWH YCJIOBUM: HANPSKEHHOTO
COCTOSIHMS, ~ TEeMIlepaTypbl, — COCTaBa  Cpelbl,  [EpechIlleHnd H  Jp.;
HEIOCPECTBEHHOE OJKCIIEPUMEHTAIBHOE H3Y4YEeHHE DJIEMEHTAPHBIX AKTOB IIpH
KOHTaKTHBIX B3aMMOJCHCTBHUSX; pPa3HOOOpa3Hble MeEXaHW4YEeCKHe HCIbITaHus
TBEPABIX TEA W MaTepuajioB B aKTUBHBIX ~ Cpejax;  HUCIOJIb30BAHUE
MATEMATUUECKOTO MOO0eIupo8aHus W YHMCICHHBIX METOJO0B Ul ONHCAHUS
PEOJIOrHYECKMX CBOKMCTB JAMCIEPCHBIX CHCTEM M /I aHalu3a MOJCKYJIAPHOro
MEXaHU3Ma BIIMSHHS CPEbl.

Ha ocHoBe 0OmMX  IPUHIHKIOB (OU3UKO-XUMUYECKON  MEXaHUKH
pa3paboTaHbl METO/IbI JAUCIEPTUPOBAHUS U YIIPABJICHUS CBOMCTBaMHM JIMCTIIEPCHBIX
CHCTEM M Pa3/IM4HbIX MaTEPHAJIOB, IIUPOKO MCIIOIb3YEMBIE!

1) B reTeporeHHbIX XUMHKO-TEXHOJOTHYECKUX Mpoleccax (Hanpumep, npu
TPOU3BOJICTBE GyMard, B TEKCTUIBHOH U JIAKOKPACOYHOH MPOMBILUIEHHOCTH, IPH
MOJTy4eHUH TeCTa M KOHANTEPCKUX MAcC, TOIUIMBHBIX KOMIIO3ULMH H ap.);

2) NpH TIPUTOTOBJICHHU BCEBO3MOXKHBIX MATepPHAIOB, HAIIPUMEP KepaMHUKH,
KaTaJM3aTOpOB U COPOEHTOB, Pa3HOOOPa3HBIX MOJIMMEPHLIX MAaTepUajlos, IpH
3aTBOPEHHMH LIEMEHTHOTO PacTBOPa, MOArOTOBKe ac(anbTo6eTOHOB, (OpMOBOYHBIX
3eMeJb, COCTABJIEHMH KOMIIO3ULIMHA B MOPOIIKOBOW METAJUIypruH, 3aKperuieHuH
TPYHTOB.



3) Anst o0JieryeHHs NPOLIECCOB OMOIIa, OypeHus TBEP/BIX TOPHBIX MOPOI,
U3MeNlbYeHHs py/Ibl Iepes oborameHueM, oOpaboTku pe3aHuem; ¥ Ha00OpOT, I
TIOBBIIIEHUS] CTOMKOCTH U JOJIFOBEYHOCTH KOHCTPYKLUHOHHBIX U JIp. MATEPHAJIOB B
aKTUBHBIX cpefiax;

4) s ONTUMM3ALMK KOHTAKTHBIX B3aWMOJCHCTBHMM, Hampumep IIpu
00paboTKe MeTa/uloB JaBlIeHHEeM, MPU IKCIUTyaTalld y3J0B TPEHHs B MalllMHAaX,
MeXaHH3Max U npubopax.

5. OBPA3OBATEJIBHBIE TEXHOJIOI' U

M3noxenue JIGKUMOHHOTO Kypca OCYIIECTBIISETCS B BHIE YCTHBIX JIEKLHUI ¢
IPUMEHEHHUEM 3JIEKTPOHHBIX CPEJICTB O0YUECHHUSI.

B kauyecTBe NEMOHCTPALHOHHOTO MaTepuaia HCIONB3YIOTCS PUCYHKH H
TaOJIUIIBI 11O U3JIaraeMoOMy MaTepHualy.

6. OLeHOYHBIE CPECTBA Ul TEKYILEero KOHTPOJIs
yCIIEBAEMOCTH, POMEKYTOUYHOM aTTECTALMH 110 HTOr'aM
OCBOEHUS JUCLUIUIMHBI U Y4€OHO-METOUUECKOe 00eceyeHne
CaMOCTOATEJIBHOW padOThl MarucTpoB

Jlns TeKyIero KOHTpoJsl yCIeBaeMOCTH CTYAEHTOB HCIONB3YIOTCS PEHTHHT-
KOHTPOJIb, @ TaK JKe IIpOBEpOYHble pPabOThI (TECThI) IS  KOHTPOJIS
CaMOCTOSATE/IBHON paboThl. IIpomMexyTouHON arrecTalveil Mo MTOraM OCBOEHHMS
JUCIHHUITIIMHEBI ABJIACTCS 3a4ECT.

[Tpumeps! 3aaHuii Ui IPOBEACHUS] PEHTHHI-KOHTPOJIS:

PeliTuHr — KoHTpOJb Ne 1

BOIIPOC Cpedu ymeepoicoenuii, xapakmepusyouux ycmouuugocmes OUCHEPCHbIX
cucmem, Hanuoume HemouHoe.

OTBETBI:

1. YCTOHYMBOCTE JMCIEPCHBIX CHUCTEM XapaKTepu3yeTcsi HEU3MEHHOCThIO BO
BPEMEHH Pa3sMEPOB YaCTHUIl AUCIEPCHOMN (a3bl U COXPAHEHUEM MX PaBHOMEPHOI'O
pacnpejieJieHust B JUCIIEPCUOHHOM cpejie.

2. Bee JAUCIIEPCHBIC CUCTEMBI TCPMOIHHAMUYECKHU HE yCTOﬁ‘{HBBI.



3. KunerHyeckoil Ha3blBaeTcs yCTOWYMBOCTH JMCIIEPCHON  CHCTEMBI 1O
OTHOLIEHHIO K IPABUTALMOHHOMY HJIH LIEHTPOOEKHOMY MOJISIM.

4. Koarysiiust — nporecc CIHIaHus 9acTUIl JUCIEPCHOM ¢bassl B Gostee kpynHble
arperaTsl, NPUBOAALIMH K NOTepPe KMHETHYECKOH yCTOHYMBOCTH, pasjieneHuio has
H, KaK CJIE/ICTBHE, K pa3pyLIEHHIO CUCTEMBI.

5. ATperatMBHOH  yCTOMYHBOCTBIO  Ha3blBAeTCS  CIOCOOGHOCTH  CHCTEMbI
MMPOTHBOCTOATH YKPYITHEHHIO YaCTHL IUCIIEPCHOM (ha3bl.

6. Koaryuistel, o6pa3syioluecs B pe3ysbTaTe arperainy 4acTHI JucriepcHoi (assbl,
NPEACTABNIAIOT COOOH OCalIKH PA3IUYHON CTPYKTYDBI: pBIXJbIE, MIOTHBIE
XJIONIbEBU/THBIE, BOJIOKHUCTBIE, KPUCTAIIONOL00HbIE.

BOIIPOC  Hzyuume nonoswcenus pasvacusiowue npupody yemoiuueocmu
KonnouoHelx cucmem. Kaxoe usz nux owubouno?

OTBETABI:

1. Ha Onu3KOM pacCTOSHHH MeXIy KOJUIOWAHBIMH YaCTHI[AMH JEHCTBYIOT
MEXMOJIEKYJIAPHBIE BaH-€P-BaajlbCOBBIE CUJIBI.

2. Hanuywe JBOMHOTO 3JIEKTPUYECKOrO CJIOS Ha ITOBEPXHOCTU KOJIJIOUIHBIX
YaCTHUIl UCKIIIOYAeT B3aUMOIECHCTBUE MEXY HUMHU.

3. VCTOHYMBOCTH  JWCIEPCHBIX  CHCTEM  OOYCJIOBIEHA  COOTHOIICHHEM
MEXMOJEKYISPHBIX CHJI IIPUTAKEHUS U JIEKTPUYECKUX CHII OTTAIKHBAHMS.

4. BO3MOXHOCTB CYIIECTBOBAaHHS JTHCIEPCHON CHCTEMBI OOYCIOBIEHA HATHYHEM
HEKOTOpPOr0 ~ JHEPreTM4eckoro  (MOTeHUManbHOro)  Gapbepa,  KOTOpBIii
NPETATCTBYET COMMKEHUIO KOJUIOMIHBIX YACTULL M UX CIIUTIAHMIO.

5. Kunerndeckas ycToi4uBOCTb ONpeeNseTcs pa3sMepaMy YacTHIL.

BOIIPOC Kakoe w3z nepeuucnennvix 6o30eiicmeuii He Moxcem 6vi36amb
KOQ2YNAYUIO 2UOPO3013?

1. UsmeHenne temneparypsl

2. MeXaHU4eCKHe BO3/IeHCTBHS

3. nobaBneHne MOBEPXHOCTHO-AKTHBHBIX BEIIECTB
4. BBe/IeHHE JIIEKTPOJIUTOB

5. 3JIEKTPOMarHUTHOE U3Jy4YeHHE.
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BONPOC Onpedenums xoncmanmy cxopocmu KOAzynayuu, eciu 6 O0OHOM
Kybuueckom mempe 3015 UCXOOHOE KOMUYECMBO uacmuy pasno 5-10" a epems
NONOBUHHOU Koaz2yaayuu cocmasnsem 10 ¢?

OTBETAI:

15107

2.5-10"

3. 510"

4.5-107°

S. IaHHBIX HEIOCTATOYHO.

BOINPOC Hszyuume nonosicenus, xapaxmepusyrowue cywmnocme cmabunuzayuu
oucnepchbix cucmem. Kaxoe uz nux npomusopeuuso?

OTBETHI:

. Ha wMexdasHolf mnoBepxHOoCTH pasmena ¢asa — cpena oOpasyercs
TIOBEPXHOCTHBIH CJION M3 MOJIEKYJ cTabHIIM3aTopa.

2. llonnas ¢ukcauus IUCIIEPCHON CHCTEMBI 00yCJIOBIMBAETCS TEM, YTO
BBICOKOBSI3KHH CTaOMJIM3UPYIOLIMH CIIOH He BBIIABIMBAETCS IPU CTOJKHOBEHHM
YaCTHIL] JUCTIEPCHOM (asbl.

3.  CrabunmsupylomuMM  CBOWCTBAMHM  06J1a1al0T aJICOpOLIMOHHBIE  CJIOH
OPHEHTHPOBAHHBIX MIOBEPXHOCTHO—AKTHBHBIX BELIECTB: OEJIKH, MbLIA U JPYyTHE.

4. 1IpoYHOCTH anCOPOLMOHHOIO CIOSi HApacTaeT C YBeIWYeHHEM pH cpenbr u
MOBBIICHUEM KOHLIEHTPALUS MIOBEPXHOCTHO-aKTHBHOI'O BEIECTBA.

5. Tlpenmen mNOBBIIIEHUS] CTAOUIILHOCTH JMCTIEPCHBIX CHCTEM — o0Opa3oBaHHe
CIUIOLIHBIX IIPOCTPAHCTBEHHBIX CTPYKTYp-Teleil.

BONIPOC  Hzyuume ¢ppazmenmor  ewvieoda ypasnenus Cmonyxoéckoeo ons
bvicmpou koazynayuu. B kakom uz Hux donywena owubrka?

OTBETBI:
L. V=V, 4V, +...

dv

-—=kv?
dr

2.

11



3. k=4nDr

I 1

4. kr=———
Ve V
5, p=—Tt0_
1+ kv,

BOIIPOC Koazynayus koanoudnwix cucmem moxcem NPOUCXO0UMb NOO BNUAHUEM

paoa paxmopos. Kakoil us nepeuucienmvix (hakmopos umeem nausadicnetiuee

meopemuyieckoe u npaKkmuieckoe sHayerue?

1. Crapenue cuctemsl

2. M3MEeHEeHHe KOHLEHTPALMHU JAUCIIEPCHOM (hasbl
3. MexaHH4YeCKHe BO3/IeHCTBUS

4. u3MEHEeHUe TeMIIepaTyphbl

5. noGaBlieHHe NIEKTPOIUTOB

6. nelicTBue cBeTa.

BONIPOC  Ilpoananusupyiime

ypaeHeHus,

Xapaxkmepusyoujue

npupooy

MEIHCMONEKYNAPHO0 83aUMOOCUCMBUs Yacmuy OucnepcHoll azel. Kakoe uz nux

ONUCHIBAEN OUCNEPCUOHHOE 83AUMOOCTICEUe?

OTBETHI:

1. 20 15
3kTr¢

2
2. 3

3hv,a’

3
4r°

rzezﬂz
" 3kTr

5.-Cr* +Br ™
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PeiiTunr — kourposib Ne 2

BOINIPOC  Ilpoananuzupyiime — nonodxcenus, xapaxkmepusyiowue Oeticmeue
21eKMpOnUmMoe Ha 301e. Kakoe us nux He OMHOCUMCA K npasuiam Koazylayuu
anekmponumamu?

OTBETHI:

1. Koarymupyrommm JeficTBueM 06ma/iaioT He Bce HOHBI 3JEKTPOJIHTA, 4 TONBKO
T€, KOTOpble MMEIOT 3apsii NPOTHBOIOJIOXKHEIA M0 3HAKY 3apsijly KOJUIOMIHON
YaCTHLIBL.

2. Jlnsg Havana KoarynsiiuM HEOOXOAUMO MPEBBICUTh HEKOTOPYIO MHHHUMAaJbHYIO
KOHLIEHTPALIHIO 3JIEKTPOJIMTA B 30JI€.

3. Iopor KoaryJsiiii — 3TO BETHMYMHA, XapaKTePU3yIOIas YCTOHYUBOCTD 30115 K
JIEKTPOJIUTAM.

4. Koarynupyromas cuna MoHa TeM Goiblie, 4em GOJbllle ero BaJeHTHOCTb, H
BO3pACTaeT C yBEJIIMYEHHUEM pajiiyca HOHA IIPU OJMHAKOBON BaJE€HTHOCTH.

5. Koarymsiuust 3018 NpOMCXOIUT B pe3yibTaTe W3MEHEHHWS KOHLEHTPAIUH
AUCTICPCHOM (a3bl U NPUBOAMT K 00Pa30BaHUIO 0CAIKOB — KOAryJIsATOB

BOIIPOC H3syuume npeonoceinku, na OCHO8aHUU KOMOPLIX PA36UBAIOMCS
npeocmaenenus o Koazyriayuu Koaoudos. Kaxas uz wux we yuumvisanace
Cmonyxoeckum ons nocmpoenus meopuu 66lcmpott KOazynayuu?

OTBETBI:

1. Mexny yacTuuamMu AMCHepCcHON (asbl AEHCTBYIOT CHJIbI NPUTSKEHUS W CHJIbL
3JIEKTPOCTATHYECKOT0 OTTAJIKUBAHHUS.

2. llpu cOMMKeHUs 4YacTHIl JMCIEpPCHOH (a3bl B mpolecce OPOYHOBCKOTO
JIBMKEHHSI Ha JIOCTATOYHO OJIM3KME PAcCTOSHUSI YaCTHLbI CIMBAIOTCS, 00Opasys
arperar.

3. CKOpOCTh KOArynsiiMH OIpeJeNsieTcsi YacTUYHOM KOHLEHTpaluel mois u
TEMIIEPATYpPOU.

4. Ilpu CTONKHOBEHHAX NEPBMYHBIX YACTUL 00Opa3yrOTCsi CHayaja BTOPHUYHBIE, a
3aTeM TpeTUUYHbIe U Oosiee ClIoKHBIE.

5. CKOpOCTb arperaTHpoBaHHs CYIIECTBEHHO 3aBUCHT OT MPHPOIBI CHIL
JEHUCTBYIOLIMX MEX/y 4aCTUL[AMU JUCTIEPCHOM (ha3bl.

13



BOIIPOC IIpoananusupyiime ypaenenus, onucwieaowue Koazynayuio 3onetl,
coznacno meopuu Cmonyxosckozo. Kaxkoe uz nux mpebyem ymounenus? (r —
paouyc cghepvl npumsdicenus).

OTBETHBI:

1 —ﬂzkdr
v

2. v(1+kv,r) =V,

1

Ty =———
1/2
4xDrv,

4. (T, +T) =1,V
X Fypg < hvy =1

BOIIPOC Kaxkoii us nepeuucnennvix pakmopoe ne npusoosm CyujecmeenHHomy
YBENUHEHUIO KOA2YIUPYIoue20 0eucmsus S1eKmponuma Ha KOLIOUOHbII pacmeop?

OTBETHBI:

1. yBesim4eHUe BaJIEeHTHOCTH MOHA

2. yBelIMUEHHUE pajnyca BOHa

3. yBenn4eHHe KOHIEHTPAIUHU JJIEKTPOJIUTA

4. yBelnMUYeHHE TEeMIIepaTyphbl

5. yBeJIMYeHHe 3HAaUeHHS 3IeKTPOKHHETHUECKOTO TOTEeHIIHAJIA.

BOINIPOC [lna xoazynayuu 1-10° »° 301a Agl mpebyemes 4-10° s’ pacmeopa
Ba(NO5); konyenmpayuu 0,05 kmonw/ym>. Hatimu nopo2 Koazynayuu 30JA.

OTBETHDI:
1. 0,01 kMons/M

2. 0,02 kmoms/M’

14



PeliTuHT — KOHTpOAL No 3

BOIIPOC Kaxoe uz ykazaumwix ceoticme ne ceazano HENnocpeoCcmeeHHo co
CMPYKMYpoU OUCNepCHOU cucmemul?

OTBETHI:

1. amacTHYHOCTD
2. TEKY4eCTh

3. BA3KOCTH

4. cMauyMBaeMoCTh
5. JIaCTUYHOCTH
6. IPOYHOCTb.

BOINPOC Kaxoe us nonoswenuii, xapaxmepusyiouux CMPYKMYypol OUCHEPCHBIX
cucmem, s6131emcs HeGepHovIM?

OTBETHI:

1. CIpykrypa — 53TO NpOCTPAaHCTBEHHBIH KapKkac — CeTKa, 00pa3oBaHHEIM
CBA3SMH aTOMOB, HOHOB, MOJICKYJ, MHIUENI, KPUCTANIMYECKHX OTPOCTKOB H
JaCTHIl KOJUIOUHBIX pa3MepoB.

2. B KOJUIOWIHBIX ¥ MMKPOTETEPOreHHbIX CHCTEMaX PasiHYaroT THKCOTPOITHO —
00OpaTHMble, WM  KOAryJSIHOHHBIE  CTPYKTYDBL, M HeoOpaTuMO  —
paspyLIaiolInecs, WM KOHACHCAHOHHO-KPUCTAITH3ALHOHHbIE CTPYKTYPBL.

3. Koarymsiuuonsas cTpyktypa o0pasyercs CUEMEHMEeM [epBHYHBIX YacTHII
JMCIIEPCHOM (ha3bl BaH-Iep-BaalbCOBLIMU CHIIAMH.

4. KoHzieHcalMonHas CTpyKTypa BO3HHKAET B Pe3yIIbTaTe 00pa3zoBaHUS TIPOYHBIX
XUMHYECKHX CBS3eH MEX/ly YaCTHLAMH JTUCIIEPCHOM (ha3bl.

D Kpucramnuzanuonsele CTPYKTYPBI (bopMupyroTcs B mmporecce
BBIKPUCTAJIIM30BBIBAHUS HOBOM (pa3bl BCIIG/ICTBHE CPAILMBAHUS KPUCTAIIIHKOB.

5. IIpoYHOCTb KOAryJsUHOHHBIX CTPYKTYP 3HAYMTEIBHO [PEBBIIAET IPOYHOCTH
KOHJIEHCALIMOHHBIX U KPUCTAJUIM3ALUOHHBIX.

6. I'enncobpasoBanyre — 3TO BO3HHKHOBEHHE NPOCTPAHCTBEHHON CETKH W3 YacCTHULL
JUCTIEPCHOM (asbl, B IETISX KOTOPOH HAXOAUTCS Cpeja.
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7. Coeumduyeckoe CBOWCTBO KOAry/IsILHOHHBIX CTPYKTYp — CHOCOOHOCTH
CaMONPOHM3BOJILHO BOCCTAHAB/IMBATh CBS3HM MEK/y YaCTHLAMH, pa3pylleHHbIe [IpH
MEXaHHYECKOM BO3/IEHCTBHU Ha CHCTEMY.

8. CHHepe3nc — sBJIeHHe CaMOIIPOU3BONBHOIO YMEHBIICHHS pa3MepoB ress Mmpu
COXpaHCHHH €ro CTPYKTYpbl C OJHOBPEMEHHBIM BBIJEJIEHHEM W3 HEro
JAMCIIEPCHOHHOM CpeJibl, CoiepKalleiics B MneTsx.

BOIIPOC TIlpoananusupyiime npusedennvie ypasHeHus u obo3HaueHus u
YKascume He mounoe?

OTBETBI:
i P i
"

- F — cuna BHyTpeHHero TpeHus (CHIIa BS3KOCTHOTO COTPOTHBIICHHS);
- A —omank cnos (cABUra), K KOTOPOMY TIPHIIOKEHA CHIIA;

- | — KO3 QHULMEHT NPONOPIHOHAIBHOCTH — BS3KOCTH CHCTEMBL

- U — o0BbeMHast CKOpoCTh TeYeHus;

- du/dx — nehopmarus;

- X — KOOpKMHAaTa, HOpMaJibHas K MOTOKY, - paCCTOSHHUE MEXJYy CIIOAMH;
F
- P= ? - HarpsKeHUe CIABUIa,

Ay =1P, e 1/m — TeKy4ecTs, XapaKTepu3yomas MOABHKHOCT KHUAKOCTH O

BIIMSTHUEM BHEIIHHUX BO3JIEHCTBUIA.

BOIIPOC H3yuume npusedennvie peonozuveckue sasucumocmu u Haitioume

epagpux, 20e Oana nesepman ungopmayus (n,>n,)? (p — obwvemnan oOons
ducnepcroll gazel 6 06ugem obveme cucmemor).
S lf'z el A
e i £ 3 |
/’W :-4 ( - ‘ i
SRR ?" B i b p g«vp P
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BOIIPOC Kaxoe u3z ypasnenuii 6vi1o npednoxceno Bunzamom ons oucnepcHvix
cucmem ¢ naacmuveckum mevenuem? (K — kowcmanma, P, - npeoenvHoe
Hanpasicenue cosuea; Q— pacxoo JHeudKocmu 6 eOuHuLy spemen).

1. n=n,0+2,5¢)

au_1,

dU
4, P=p—+P
T?dx d
5.0=%p
n
6. n=1+-K-¢

BOIIPOC Cpeou nonosicenuii, xapaxmepusyiougux CMPYKMypbl U C80tcmea
KOJIOUOHBIX cUCmeM Hatloume ouubouroe?

OTBETHI:

I. ObpasoBanye CTPYKTYp B KOJUIOMIHBIX CHCTEMAaX — pe3yJbTAT CLEMTeHHs,
CpacTaHusl YaCTHIl TUCTIEPCHON (a3bl MOJ BIUSHHEM ASHCTBYIOIMX MEXIy HAMH
(HU3NIECKUX WIIH XUMHYECKUX CHIL

2. Ilpouecc oGpasoBanHus CTPYKTYPhl M CBOHCTBa CTPYKTYPHPOBAHHBIX CHCTEM
3aBUCAT OT CBOMCTB IOBEPXHOCTH YaCTHI[ MCIIEPCHOMN (asbl, ee HeOHOPOAHOCTH,
XUMHYECKOTO CTPOEHUS, (POPMBI U JAPYIHX.

3. OCHOBHBIE THIIBI CTPYKTYp: KOAryJSLHMOHHBIE, KOHIEHCALHOHHBIE U
KPUCTAJUTM3ALIUOHHBIE, pa3IMuUe ONPENENSETCS MPUPOAOW CHJI  CLEIUIeHHS,
AGHCTBYIOLINX MEXKJy YaCTHLAMHU JAUCIIEPCHOM (ha3bl.

4. Crpykrypa, obpasyiomascs B pe3yibTaTe CpacTaHHsI KOJUIOMIHBIX YACTHII B
CINIOIIHOW ~ NPOCTPAHCTBEHHBIH  KapKac-CeTKy IO  JIeHCTBHEM Ban-nep-
BaaJIbCOBBIX CHJI HA3bIBAETCS KOHIEHCALIMOHHOM.

5. Koarynsiuuonuble CTpyKTypbl BO3HMKAIOT B  pe3yibTaTe  MOHIKEHHS
arperaTuBHON yCTOHYMBOCTH AMCHIEPCHOMN CHCTEMbI Iy TeM CLETLICHHUS [IepPBAYHBIX
4aCTHIL IMCTIEPCHOM (ha3bl B IPOCTPAHCTBEHHBIE KAPKACHL.
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6. Eciin 00beMHBIH Kapkac—ceTka (GOpPMHpYyeTcs 3a CYeT XHMHYECKHMX CBS3eil
aTOMOB, MOJIEKYJl HIIM KPHUCTAIMYECKHX CPOCTKOB, @ IUCIIEPCHOHHAsA cpena
3aKNIIOYEHa B sYeHKaX KapkKaca, TO CTPYKTypa CHCTEMbl Ha3bIBaeTCH
KOH,E[GHCEIHHOHHO—KpI/ICTaJ'IJTHSaL[HOHHOﬁ.

7. Cneuu@uyeckoe CBOHCTBO KOATyJSLHUOHHBIX CTPYKTYp — THKCOTPOIIUSA —
CIOCOOHOCTE  CAMOIIPOU3BOJIBHO — BOCCTAHABIMBATLCS — [1OCIE [IpeKpaleHHs
MEXaHUYECKOI'0 BO3AeHCTBUS.

8. XapaKkTepHOE CBOWCTBO THKCOTPONHBIX CTPYKTYp — 3JaCTHYHOCTb.
[TnactnyHble Tena HeOOPATHMO HM3MEHSIOT pasMepbl M GOPMY MOJ JAeiCTBHEM
BHEIIHUX CHUJI; TIOCJIE IIPEKPAILeHHs BO3AEHCTBUSA U3MEHEHHUsI OCTAOTC.

BOIIPOC  Ilpoananusupyiime onpedenenus, xapakmepusyiowue ceoiicmea
CMpyKmyp u Havoume ouiubouroe?

OTBETHBI:

1. ObpasoBaHue CTPyKTYpbI, OXBAaThIBAIOIIEH Bech 00BEM JHUCIIEPCHOI CHCTEMBI,
BO3MOXHO TOJIbKO NPH ONpPEIeICHHOH KOHLUEHTPAlUK YaCTUL JUCHIEPCHOM (a3,
JIOCTATOYHOM JUIs IIOCTPOEHHUS LIETBHOTO KapKaca.

2. CBSI3b MeXJy BSI3KOCTBIO KOJUIOWAHON CHCTEMBI U CoJiepKaHUEM JIUCIIEPCHOM
d)a%l OIIMCBIBACTCS YpaBHEHUEM 7 =177,(1+-K - @), II€ 1| ¥ 19 — BA3KOCTb CUCTEMBI U
cpenrl; K — KoncraHTa, ompenensemas (GOpMOM dYacTui; ¢ — oOBeMHas 105
JUCIIEpCHON (a3bl B 00bEME CHCTEMBI.

dU
3. Teuenne BS3KHX TeNl OMHCHIBAETCS 3aKOHOM Pzn—d—, rane P — Hanpsikenue
X

capura; U — IMHEHHAs CKOPOCTh TeUEHHs; X — KOOPAUHATA, HOPMAbHAS K [IOTOKY:;
1 — BSI3KOCTb CPEJIbI.

4. BsA3KOCTh IHMCIEPCHBIX CHCTEM — HENOCTOSHHAsS BeJMuMHA. Be 3HaueHue
3aBUCHT OT YCJIOBHM OIpEJEIeHHUs], OT CKOPOCTH TEUEHHSI.

5. Bs3kocTh Tena OTAMYAIOTCS OT IJIACTHYHBIX TEM, YTO TEKYT IIpH JHOOBIX
HallpsAXKEHHUAX. Hanuune CTPYKTYPBI U3MEHSICT XapaKTep TCUYCHUS.

BOIIPOC Ha kaxom us epaguxoe npedcmaenena xapakmepmas 3a6ucumocme
BA3KOCMU OM HANPANCEHUA CO8USA OIS C6AZHO-OUCNEPCHOT CMPYKMYPUPOBAHHO
cucmemot?
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OTBETHI:

SRR

BOIIPOC [Ipoananuzupyiime NONOJICEHUS, xapakmepu3zyioujue
9KCnepumMeHmalvhole Memoobl onpeoeneHus észkocmu. Kaxoe uz nux sensemcs
HEKOppeKmHbIM?

OTBETHI:

I. Meron Crokca 3aKi04aeTcsi B ONPENENeHHH YCKODEHHMs TaJeHHs lIaphKa
OMpe/IeJIEHHbIX 00beMOB M MaCChl B HCCIIENyEMOM KUIKOCTH.

2. Ckopoctb CcBOOOJIHOrO MaJeHMs IUapUKA B BA3KOM cpene o0patHo
MPOIIOPLIHOHANBHA BI3KOCTH XHUJIKOM CPeJIbL.

2. Metoj KamuIUIAPHOrO BHMCKO3MMETpA OCHOBAH HA M3MEpeHHs BpeMeHH, 3a
KOTOPO€ BBITEKACT ONPEICNICHHbIH 00BbEM JKUJIKOCTH Yepe3 Kalujuiap, JIMHA |
JIMaMeTp KOTOPOT'0 U3BECTHBI.

3. BA3KOCTB KMAKOCTH 00OpaTHO MpPONOPUMOHATBHA 00BEMY IKHIKOCTH,
BBITEKAIOILEH 3a ONpe/ie/IeHHOE BpeMsl U3 KallWLIspa.

4. MeTO,Il POTALTHOHHOT'O BUCKO3UMETpa OCHOBAH Ha HU3MEPEHHH YHuca 060p0TOB B
CAMHHULY BDEMEHH BpalllalolIerocs HUIHHApPA.

5. [l TOYHOTO M3MEpEeHHs BA3KOCTH HEOOXOIMMO yCTaHABIMBATE CTAIMOHAPHEIH
PEXKUM TEYEHHS JKUAKOCTH U IIOCTOSIHHYIO TeMIIeparTypy.

BOIIPOC Kaxoii us napamempos ne énusem na 643K0cmos CmpyKmypuposanHoi
cucmemol?

OTBETBI:

l. KOHUEHTpaLus qUCTIepPCHOM a3kl
2. HampsDKEHUEe CIBUTA

3. pexUM TeYeHHUs

4. Gopma YacTUI] JUCTIEPCHOM (ha3bl
5. Temneparypa

6. TUKCOTpOIHUS.
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Tembl pedepaToB 1151 CAMOCTOSITEILHOI PAGOTHI CTYICHTOB

Crexioo0pasHoe U KPUCTATHYECKOEe COCTOSIHUE MOIUMEPOB

TepmoauHaMuKa ¥ MEXaHHKa MOJIMMEPHBIX CETOK

CraTuctuyeckas GU3NK MAKPOMOJIEKYJI U TOJMMEPHBIX CETOK

MonexyisipHast IOABHKHOCTD U BA3KOYIIPYTHe CBOWCTBA MOJIMMEPOB

Peonoruyeckue cBoicTBa MOIMMEPOB

DNeKTpUYecKue CBONUCTBA [OJIMMEPOB

MaruuTHble cBOMCTBA MOJHUMEPOB

OnTHrueckue cBOHCTBA MOJIUMEPOB

OcHoBHBIE Temnopu3nUecKHe CBOMCTBA OJTUMEPOB

10.ITpo4HOCTE U NpOLeCChl pa3pyLIeHHs TOJIMMEPOB

11.B3auMocCBs3b IPOLIECCOB pellakCalli U Pa3pyILEeHUs

12.Tpenne n u3Hoc noaumepos

13.M3Mepenne penakcalMy HaNpsOKEHUs, TOJI3YYeCTH U JO0JITOBPEMEHHOM
IIPOYHOCTH IJIACTMACC

14.lnnamMuvecKkre MeTO/Ibl M3MEPEHUsI MeXaHHYECKHX CBOMCTB MOIMMEPOB

15.Texunueckne H3MEpeHHs MEXaHMYECKHX CBOWUCTB MOJMMEPOB MpH
O/IHOKPAaTHOM KPaTKOBPEMEHHOM HarpyKeHHUH

16.Ctpykrypa 151 XapaKTepuCcTHUKa CBOMCTB MUKPO- 51
yIbTpaUIbTPALIMOHHBIX MeMOpaH

17.0cHOBHBIE 3aKOHOMEPHOCTH MPOLIECCOB pa3/IeIeH s

18.XapaKTepuCTHKHU U CTaHIAPTH3ALUS MEMOPaHHBIX (GUIBTPOB

19.Crepunusanus u nporecc MeMOpaHHOU (GUIIBTpAIUH

20.Ilpumenenne MeMOpaHHBIX (GHIBTPOB Ul OMOMEAMIMHCKHX U
aHAJIMTUYECKUX LIeJIeH

21.Ynerpadunsrpanus u 00OpaTHBIH 0CMOC

22 . ®@unpTpanus Bo3ayxa

23.MeMOpaHnHbIii u1azmModepes

2 00 S s o g

Bompocs! k 3a4eTy no Kypcy
«DU3UKO-XUMHUYECKAI MEXaHUKaY

1. Ynopyras nedopmanus. 3akoH ['yka s HOPMaJIbHOIO M KacaTelbHOTO
Hanpspkenuit. Ilpocroit casur. Mopyns cnsura. Hampsbkenwe — ciBura.
Jedopmarnus pacTsIKEHUS. Monayne YIIPYT'OCTH. OHeprus
ynpyrozaedopmupoBanHoro tena. [Tpuposa ynpyrocti. Moaens ynpyroro Teia.

2. Bsskoe teuenue. OcHoBel peonoruu. HeoOparumas nedopmaliys TedeHHs.
Bs3kOoCTh  MCTHHHBIX pacTBOpoB. OrmpejieneHre BA3KOCTH 1Mo  HpioTOHY.
Koapdunuent BaszkocTu. Bs3kocTh KOIIOUAHBIX PacTBOPOB.

3. Enunnusl nuamepenus Bsaskoctd. Tekydects. Yucio Peitnonbaca. [orstue o
JIJAMHHApHOM MW TypOYJIEHTHOM peXHUMax TeuyeHHs. MexaHu3sM TeyeHHs
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Kuakocted. OrmpeniesieHHe BSI3KOCTH KUAKOCTeH. Mojieslb BS3KOMO TedYeHHs
KUJIKOCTH.

4. Ilnactu4nocth  (miactudeckoe — TedeHue). Momenb  MIACTHYECKOLO
NIOBE/ICHHUs MaTepHalla WK IUCIIEPCHOM CUCTEMBI.

5. Bssko-ynpyrue tenma. Ilpocrteiilme peonornyeckue Momeiu: Makcgemra,
KenbBHHA, yIpyroro sneMeHTa u Cyxoro Tpenus, bunrama.

6. CTpyKTypHO-MeXaHHYeCKHE CBO#CTBa JHUCIIEPCHBIX CHUCTEM.
Bo3HHKHOBEHHE M OCOGEHHOCTH CTPYKTYpP B  KOJUIOMIHBIX CHCTEMax.
CrpyxTypHbIe U (ha30Bble KOHTAKTEL.

7. BS3KOCTh pacTBOPOB, 3aBUCHMOCTH 3()(MEKTUBHOM BAZKOCTH KOJUIOMIHBIX
CHCTEM OT CKOPOCTH TE€YEHHs; CTPYKTYypHas BI3KOCTh. Peonoruueckue cBoiicTBa
KOJUIOUJHBIX ~ CHCTEM. 3aBUCHMOCTh BS3KOCTH KOJUIOMIHBIX CHCTEM  OT
KOHLIEHTpaLlM JUCHEPCHOH (as3bl. BimsHMe aHWU301MaMETPUYHOCTH YACTHIL.
BiusiHue MCTUHHOM KOHLEHTpALMHU JUCIIEPCHON (a3bl U colbBaTAlMy. BausHue
B3aMMOJIEHCTBUS MEXKTY YaCTHLIAMH.

8. Dddexr Pebunzepa u ero npakTuyeckoe NpuMeHeHHe.

9. BrusiHHe XMMHYeCKOH MPHPOJBI TBEPAOrO Teja M Cpell Ha MPOSBICHHE
aZIcOPOLIHOHHOIO TTOHMKEHUS TPOYHOCTH. Y paBHenue I puddurca.

10. Posib  peanbHOM CTPYKTypbl TBEpJOro Tejla M BHELIHMX YCJIOBHH B
nposiBiieHuH 3(QPEKTOB aJCOPOLMOHHOrO BIMSHHA Cpelbl Ha MeXaHHYecKue
CBOMCTBA TBEPABIX TeJ.

1 1.BBICOKO2/IaCTUYECKOE  COCTOSIHHE  MOJMMEpPOB.  BbIcoKoamacTHYecKas
aepopmanus. DNacTUYHOCTh UACATBHOTO U PealbHOro Kaydyka. Perakcaiionnas
IIPUPOZIa BBICOKODIACTUYHOCTH. Penakcanuonnsle npoueccbl. CKOPOCTh pa3sBUTHs
BBICOKOAJIACTHYECKOH Aedopmanuu. Penakcanus HanpskeHus.

12. Ilepexon monuMepoB M3 BBICOKOIACTUYECKOTO B CTeKNI000pa3Hoe H
BSI3KOTEKy4Yee COCTOsiHHe. PelakcalMOHHBIN XapakTep Ipolecca CTeKJIOBaHHMS.
MexanusM —mpoliecca CTEKIOBaHHA. MeTOabl  Ompe/esieHusl TeMIepaTypbl
CTCKJIOBAaHHMS  (AMJIATOMETPHS,  H3MEPEHHEe  TEIUIOEMKOCTH,  H3MEpeHHe
Hepopmaiyu, U3MEPEeHHe MEXaHUYECKHX 10Teph). CTPYKTYpHOE H MeXaHHYeCKOe
CTeKJIoBaHHe. XHMHYECKOe CTPOEHHE IOJIMMEPOB U TEMIIEpaTypa CTEKIOBaHHS.
TepMOXUMHYECKHH METO HCCIIeIOBAHHS TOIMMEPOB. TepMOXUMUYecKas KpHBAs
(TMK) amophHBIX THHEHHBIX TTOJTUMEPOB.

13.Peosioruyeckue cBoiCTBa pacTBOPOB MOJMMEpOB. Pa3baBieHHbie pacTBOpHI
MOJMMEPOB. AOCONIIOTHAS, OTHOCUTENbHAS, IPUBEJEHHAS M XaPaKTePUCTHIECKAS
BA3KOCTh. MexXaHU3M TevueHus pa3daBleHHbIX PAaCTBOPOB. Biusuue MoneKyspHOi
MacChbl TI0JJMMEPOB Ha NMPUBEACHHYIO H XapaKTEepPUCTHYECKYIO BA3KOCTh. BiausiHue
Ka4ecTBa  pAacTBOPUTENE HA  XapaKTEepUCTHYECKYIO  BA3KOCTb.  BJHsSHHE
TEMIIEPATYpPbl HA XapaKTEPUCTHUYECKYIO BA3KOCTD.

14.KoHUEHTpUpOBaHHbIE PacTBOPHI MOJMMepoB. Haubombnas HBIOTOHOBCKAS
BS3KOCTh KOHLIEHTPUPOBAHHBIX PAaCTBOPOB. BiMsHue KauecTBa pacTBOpUTENs U
TeMIIEPaTypbl Ha HAUOOJIBIIYI0 HEIOTOHOBCKYIO BA3KOCTb.

15.ITnactu¢ukanus.  BausHue — miacTudukaTopoB  Ha TeMIIepaTypy
CTEeKJIOBAaHHSA M TEKY4eCThb MOMMMepoB. COBMECTHMOCTb IUIaCTH(UKATOPOB ¢
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nonumepaMu. MexaHusm miactTuukauuy. BiusHue miactHduKaTtopoB Ha
MeXaHWYeCKHe  CBOMCTBAa  moiumepoB. BiausHue mnactudukaropos Ha
JAMDJIEKTPUYECKHE CBOKMCTBa moOnMMepoB. Teopuu ruactubukanuu. BrnusHue
CTpOeHHMs  MOJieKyn  rulactudukaTopa, uX pasmepa ©  (GOpMBl  Ha
IUIaCTHQHUIUpPYIOLIee TeHCTBHE..

16.0cmoTrueckoe naBieHHE pPacTBOPOB IOIMMEPOB. BTopoi BHMpHAanbHbII
KOO(Q(QUIUKEHT KaK KpUTEpuH TEepPMOAMHAMHMYECKOrO CpOJACTBA MOIMMEpA M
pacTBOPHUTEISL.

17.lebopmaninonHble CBOMCTBA M MeXaHHUYeCKas: IMPOYHOCTH IOJMMEpPOB.
Jledopmanmonnbie cBOHCTBA  CTeKNOOOpa3HbIX moiauMepoB. TemmepaTypHas
3aBUCHUMOCTDH TIpeJiesia BBIHYXKIEHHOH »J1acTUYHOCTH. Temrieparypa XpyNKOCTH
JlepopMaloHHbIe CBOHCTBAa KpPHCTAJUIMYECKHX TOJIMMEPOB. MexaHuyeckas
MPOYHOCTh M JOJIFOBEYHOCTh MOJUMEPOB. TepMOQIyKTyallMOHHBIA XapakTep
paspywenus. Ilpupona paspeiBarommxcst cBsizeil. MexaHusm  paspylieHus
10JIUMEPOB.

18.TeopeTnyeckue OCHOBbI MeMOpPaHHOW MHKPO-yIbTpaQUIbTPAlMK  Kak
MeToia (a30BOro pasfieNleHHss TeTePOTreHHBIX W MHUKPOTETEPOreHHBIX CHCTEM.
Onpenenenyre NOPUCTOCTH M pasMepa mop MemOpadn. OOmas mHDOpPUCTOCTE
mMeMOpaH. DdexTuBHas nopucTocTh MeMOpaH. Pacripenenenne nop B Mmem6pane
1o pasmepaM. O1ieHKa (GOpMbI U OPUEHTALIUU TIOP.

ITomnepkka  camocTosATenbHOW  paboOThl  CTYIEHTOB  00eCreYuBaeTCs
COOTBETCTBYIOLIEH y4eOHO-METOIMYECKOM JTUTEPaTypOii:

1. Onbuwesckuit M.B., lopodeena W.b. Komnonnnast xumust. [ToBepxHOCTHBIE
SIBJIGHUS. W JMCIEpCHBlE CHCTeMbl. PeliTWHroBas cucrema OpraHu3alMyi U
OLIEHKH CaMOCTOSITeJIbHOH paboTrbl ctyneHta/ Yueb. mocobue. Bal'V,
Bnagumup. — 2003.

2. Ilpaktuueckue paboThl 1o KoutougHoi xumuu. Ilunsesa JLIL,
Cynakosa H.H., benoycosa B.H., MunakoBa T.C., Mamounrtos I'.B.
Yuebnoe nocobue. 2015. 244 ctp.

3. Ilpaktukym mno komwtounHoit xumuu. Kupuuenko O.A. VueGHoe
nocodbue.2012. 110 ctp.

7. VYEBHO-METOJIMYECKOE Y UH®GOPMAILIMOHHOE
OBECITEYEHUE JVCLIUTUIAHBI

a) OCHOBHasl JIUTEpaTypa:

1. KojutonHass XUMHs IOBEPXHOCTHO-aKTUBHBIX BeELLECTB. BepeXHHUKOB
B.H., I'epmamesa M.H., Kpeicun M.IO. Yye6Hoe nocoGue. 2015, 304 ctp.

2. Komnmonnnas xumusa. Pomanenko E.C., ®panuesa H.H., Besrraa E.B.
Yyebnoe nocodbue. 2013., 52 c.
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3. HywraeB A.B. JlaGopaTopHblii NpakTHKyM [0 Gusnyeckoit u
KonouaHo# Xxumuu. 2012, 80 c. (bubnrorexa Bal'Y)

4. TlpakTMKYM 110 KOJUIOMIHON XuMuM. YueGHoe mocobue s BY30B.
HomxuukoBa B.JI., 3ameimoBa H.M., Jlomatuna JLU. 2012., 288 c.
(bubnuorexa Bal'V)

5. IlpakTukym no xomnownHoit xumuu. Kupuuenxko O.A. 2012., 110 c.
(bubnunorexa Bnl'Y)

0) nononHUTeNbHAS TUTEPATypa:

1. Kypc xomnounnoii xumuu. ®@punpuxcoepr JI.A. Yue6uuk. 2010. 416 c.
(bubnuorexa Bal'V)

2. ®@usuvecKas W KoulouaHas Xumus. Mapunkuna I'.A., TTomskosa H.IL,
Kosanb FO.M. YuebGHoe nocobue. 2009., 151 c.

3. OcHoBbl O6HMOGDM3MUECKOW H KOJUTOMJHOHW XHMMHH. YueGHOe mocobue.
bapxosckuii E.B. u ap. 2009., 160 c.

4. OctBanba B. Kparkoe npakrtuueckoe pyKOBOICTBO M0 KOJUIOMIHOM
xumuu., 2010 r. 86 c. (bubmorexa Bal'V)

B) NEPUOANYECKHE U3/IaHUS:
1. Boja: xumus u sKosorusi.
. CopbunoHHBIE U XpoMaTOrpadHyecKue MpoLecchl.

. Environ Technol.

AW

. Boctouno — EBponelickuii xypHall riepeloBbIX TEXHOJIOT I

I') HHTEPHET - PeCypChI:

a—

. https://ru.wikipedia.org/wiki/
2. http://www.chemport.ru/
3. http://www.xumuk.ru/
4. http://elibrary.ru/
5. http://sci-hub.org/
8. MATEPHAJIbHO-TEXHUYECKOE OBECITEYEHME JIUCLIUTJIVHBI

B kavecTBe MaTepHaIbHO — TEXHHYECKOTO OOECHEUeHMS IUCIMILIHHBI
HCTIONB3YIOTCS. MYJIBTUMEMHHBIE CPEICTBA, HA0OP CIAMNOB, JEMOHCTPALMOHHBIE
pUOOpBI.
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PaGouvast mporpaMma MUCIMILTHHEI COCTABIIEHa B COOTBETCTBHH C TPEGOBAHHAME
@®I'OC BO no Hampasnenuio 04.04.01 - Xumus

Pabouyro nporpamMmy cocTaBui ﬂé’j’;«;ﬂ/f' Kyxtun B.A.
Penensent: OOO «BMT», K.X.H., Hay4. COTPYIHHK Cﬂ TpetrpsixoB A.B.

IIporpamma paccMOTpeHa 1 ofioOpeHa Ha 3acenanunu Kadeapsl XuMHuu

IIPOTOKOII Ng,é/ T _JZ /0. Jory”.
3aBenyronmii kadenpoi ,{////z?a;,p Kyxtun B.A.

Paboyas mnporpamMma paccMOTpeHa W OmOOpeHa Ha 3acedaHuH y4eOHO-
MeToauiecKor komuccuu Hanpasienus 04.04.01 — Xumus

I[IpoTokoi Ng,fé or 28 72 Jsr(”

IIpencenarens KOMHCCUH Kg’/ﬁz{ée# Kyxtun B.A.
JIVCT l‘ﬁEYTBEP)KI[EHI/I}I |
PABOYEM ITPOI'PAMMBI JUCILTIJIMHBI ®V3UKO - XUMMWNYECKA S
MEXAHUKA

Pa6o4as nporpamma onoGpena Ha 207/6/20/¥ yae6Hsiit rog.

IIporokon 3acenanus kadenpst No 4. 0t15.09.16 roxa.

3aBenyrommii kadempoit /@V/mu{
<7

PaGouas nporpamMma onoGpena Ha &0/7%/40/§ yieGHsIi TO/I.
ITpoToxon 3acenanus kadenpsl No 7 otf008 tAona.

3aBenyroumii kadeapoii %'7)( anlid
v
PaGovas nporpamMma ono6pena Ha 201 dg@g y4eOHBIiA TO/I.

ITpoToxon 3acenanus kadenpst No 1 o139 {3roxa.

3aBexyronuii kadeapoi ,?W%
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Penensus
Ha pabo4yIo MPOrpaMMy JAUCIHIITHHBL «DHU3NKO-XHMUYECKas MEXaHHKa) IS CTYIEHTOB
Hanpasients 04.04.01 «Xumusy» ounoit Gopmbr 06yuenns (asrop npodeccop Kyxtun B.A.)

Ha penensupoBanue mnpexacraBieHa pabouas nOporpaMma JUCHHIUTHHBL «Du3uko-
XHMHYeCKass MexaHuka» mnpodeccopa kapenpel xumun Kyxtua B.A. q1a  crymeHTOB
nanpasienns 04.04.01 «Xumus» ounoit Gpopmer 06yyenus.

B paboueil nporpamme yerko chopmynupoBaHa Iedb OCBOCHHS CTYAEHTAMH JIAHHOM
JMCHUITHHEL M 331244, BBIMOTHEHHE KOTOPBIX MO3BOJISAIOT JOCTUTHYTH 0003HAYEHHYIO 1IelTh.

B coorserctBin ¢ ®I'OC BO B mnporpamMme IepeunclIeHbl KOMIETEHI[HH, B
(opmupoBaHMH KOTOPBIX yd4acTByeT AMCHHMILIMHA. OmnpeneneHbl M YETKO COrIacoBaHbI C
COOTBETCTBYIOIMMH KOMITETEHIIHSIMH Pe3yIbTaThl 00pa30BaHus.

ObbeM IMCHMILUIMHEL (B 3aYETHBIX €MHMIAX U YacaX) COOTBETCTBYET yueGHOMY IUIaHy
HampaBneHust. TeMaTnuecKuil M1aH JUCIHUIUIMHB! MPEICTABIEH ¢ pa3OMeHHeM 10 HEmeIsM C
yKa3aHHeM KOJIH4YecTBa BceX (OpPM 3aHATHH, B TOM YHCJIE B HMHTEPAKTHBHOIN (bopme.
[lepeynciiensl KOHTPOTBHBIE MEPOIPHATHS TEKYLIEH H MPOMEKYTOYHONH aTTEeCTAUM 0 UTOTaM
OCBOCHHMS JIMCHHMIUIMHBL B 4acTh cojepkanus MMCLHMIIMHBI TEMATHYECKUH IJ1aH TPeACTABICH
JIOCTATOYHO NOAPOOHO, YTO MO3BOJAET COCTABUTH MPEACTABICHHE O MaTepHAlE JEKIMOHHOTO
Kypca, TemaTHke 1abOparopHBIX 3aHATHH WM ClIenaTh BBIBOA O TOM, 4YTO COJEpIKaHHE
JUCUMIIAHEL  TTOJIHOCTBIO COOTBETCTBYET COBPEMEHHBIM TEHICHUHSIM pa3BUTHS HAYKH H
TEeXHHUKH B 00J1aCTH XUMHUH.

B paGoueil nporpavme comepiKaTcs OLEHOYHbIE CPEJCTBA B BHE 3aAaHHH PeHTHHI-
KOHTPOJIA, BOMPOCOB K 3a4eTy, TEMATHKH NPAKTHYECKHX 3aHATHIH, KOTOPbHIE MO3BOJSIOT
MperojaBare/io OObEKTUBHO OUEHMTh PE3y/bTaThl OCBOCHHS JHUCUMILIMHBI B NPOLECCE H B
KoHLe oOy4enus. Jlanbl MeTOJMYECKHE YKa3aHHs M YyueOHO-METOMYecKoe obecleyeHme
CaMOCTOATEIBHON padOThI CTYJEHTA KaK HEOTHEMJIEMOH COCTaBHON 4acTH 06pa30BaTEIBHOrO
npoiecca.

Onucanpl  TEXHOJOTHH OOY4YeHHS, IIpPHMEHSEMble AaBTOPOM /Ul  AKTHBU3ALMH
obpasoBaTebHOrO mpouecca s BeeX (OpM 3aHATHIH: JeKIMi, 1aGOpaTOPHBIX 3aHSTHIL,
CaMoCTOATENbHOM paboThI.

B paboueii  mporpamme  mepeuncieHa  yueGHO-METOMYECKas JUTEpaTypa,
PCKOMEH/IOBAHHAS aBTOPOM JUIS H3Y4YCHHs AWCUMIUIMHBL OCHOBHas, KoTopas (opMHpyeT
OCHOBHBIC pe3yJbTaThl 00pa30BaHUS U 3asBICHHBIC KOMIIETEHIIMH, W JONOIHUTEbHAS (B TOM
gucine HurepueT-pecypcebl), HeoOXomumas s Gosiee  rIyGOKOro OCBOEHHS OCHOBHBIX
MOJIOKEHNUH JTUCLMIUIMHBI M Pa3sBUTHA TBOPYECKUX W HHTEIEKTYAIBHBIX CIOCOGHOCTEM
CTYJCHTOB.

3asBeHHoe B paboueii mporpaMme MaTepHaibHO- TEXHHYECKOE 00eCIeYeH e MO3BOJISET
peann30oBaTh 3aa4H JUCUHUIUIMHBI U JOCTHIHYTH MOCTABIEHHOMN 1EIIH.

Taxum oOpasom, mpencraBnenHas paGoyas nporpamMma JHCHMIUTHHBL  «DH3HKO-
XUMHYeCKass MexaHuKa» npodeccopa kadenpbl XUMHH COCTABJIE€HA B I1OJHOM COOTBETCTBHH C
tpeboBanmamMn ®I'OC BO wu Moxker ObITh HCIIONB30BAHA [PH MOJrOTOBKE MArHCTPOB
HanpasneHus 04.04.01 « Xumusa»

s i

Periensent 7 Ly Hay4Hbid coTpyaHuK OO0 «BMT», k.X.H. Tpetbsakor A.B.




