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PABOYAS MPOrPAMMA YYEEHOW OUCLMMNIUHBI

B1.B.[1B.04.02 ®uU3nKo-xmmMmnyeckas MexaHuka

1. Kog n HaumeHoBaHMe HanpaBeHUA NOArOTOBKM:
04.03.01 Xumunsga

2. Mpodhunb: Xumus
3. KBanudukauma BbinyckHuKa: 6akanasp
4. dopma oby4YeHUA: oyHas

5. Kachepgpa, oTBevaroLwan 3a peanmsaumio QUCLUNIINHBI:
Kadpepa BbICOKOMOSEKYNAPHbBIX COEANHEHUI N KONNOUOHON XUMUK

6. CocTaBuUTENM NporpamMmmbi:
CnenuoBa Onbra BaneHTMHOBHaA, kaHAMAAT XMMUYECKMX HAYK, OOLEHT

7.PekoMeHAOBaHa: Hay4yHO-MEeTOANYECKUM COBETOM XMMUYECKOro (hakynbTeTa,
npotokon Ne 4 ot 11.04.2024

8. YuebHbIin roa:  2027-2028 CemecTp: 7



9. llenu n 3apgaum y4e6HOM ANCLUNIINHDBI:

Llensimu oceoeHusi y4ebHoU OucyurniuHbl S611siKomcs:

- bopmMMpoBaHue npeacTaBneHnin 0 3aBUCUMOCTU CTPYKTYPHO-MEXaHUYEeCKUX CBONCTB
ANCMEPCHbIX CUCTEM M MaTepuarioB OT (PU3UKO-XMMUYECKUX SIBIIEHUA Ha MOBEPXHOCTSAX
pasgena gas.

3adayu y4ebHoU OuCyuUmnUHbI:

—  M3Yy4YeHue NpoLEeCcCoB CTPYKTYpoobpas3oBaHUs B ANCNEPCHbIX CUCTEMAX;

— M3y4YeHWe uvaeanbHbIX 3aKOHOB pPeonorMM W KOMOMHaUMKA  NPOCTEMLLMX
peonorM4ecknx Moaenemn, onucbiBaloLLnX MexaHnyeckoe noBegeHne Ten,

—  M3Y4YeHue peoriormM4ecknx CBOMCTB OUCMEPCHBIX CUCTEM,

— OCBOEHME TeOpeTMYECKMX OCHOB YMNpaBfeHWs CTPYKTYPHO-MeXaHU4eCKUMM
cBOMCTBaMM MaTepuanos,
— npuobpeTeHne HaBbIKOB WUCMOMb30BAHUS TeOpeTUYECKUX MONOXeHUn ang

peweHna npakTM4eCcKkmnx 3agad.

10. Mecto y4yebHOM AucuunnuHbl B cTpyktype OOIl: gucumnnvHa Bxoaut B Brok 1.
OvicuynnuHbl (Moagynu), B 4acTb, (POPMMPYEMYK y4yacTHUMKamMu obGpas3oBaTenibHbIX OTHOLLEHWHN,
SBNsieTcs gucuunnuHon (mogynem) no Beidopy 5 (OB.5). Oby4vatowmnca ons naydeHns QuCuuniivHbl
OOMMKeH OCBOUTb KypCbl (PU3NKN, HEOPraHNYECKOW, (PU3NYECKON U KOSSTOMOHOW XUMUN.

11. MnaHupyeMble pe3ynbTaTbl 06y4YeHUsA No AUucuUnIuHe/Moaynko (3HaHUSA, yMEeHuUA,
HaBbIKM), COOTHECEHHbIe c nnaHupyeMbiMU pe3ynbTatamm OCBOEHMUS

06pasoBaTeanoﬁ nporpamMmmbl (KOMHeTeHLI,VIHMVI) n UHOAUKaTopamMun UXx 4OCTUXEHUA:

Kog HassaHwne Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTbl 0Oy4eHns
KOMneTeHuun
MK-1 CnocobeH MK-1.1 O6ecneunBaet cbop | 3HaTh:
npoBoanTb cbop, Hay4Ho- - UICTOYHUKN HaYyYHO-TEXHNYECKON MHopMaLnK,
aHanus un TEXHUYECKOW XypHanbl 0Te4eCTBEHHON U MeXAyHapOaHOM
o6paboTky (HayuHoOR) Hay4yHON NepmoamKu, OCHOBbI MOUCKA NaTEHTHON
Hay4Ho- UHdopmMaLun, MHdOopMaLnu.
TEeXHUYECKON HeobxoaumoWn ans YMmeTb:
(HayuHOR) pelueHusa 3agav - OCYLLECTBNATb NOUCK HaYYHO-TEXHUYECKOW
MHdopMaLuu, uccnegoBaHus, MHOPMaLUK C UCNOSTb30BaHNEM PECYPCOB CETU
HeobxogMmon NocTaBlieHHbIX WHTepHeT, 6a3 AaHHbIX; 0hOopMNATE OTHET O
Ans pelleHns cneumnanmcTom pesynbTaTtax noncka nHdopmauuu.
3agav Bonee BbICOKON Bnagetsb:
XUMUYECKOM KBanvdukaumm - IpMeMamMu rnoncka Hay4Ho-TEXHNYECKON
HanpasneHHocTH, | MK-1.2 CocrtaBnset WHopMaLnmM N MeTogamu cCoCTaBeHNs OTYETOB
nocTaBfeHHbIX aHanuUTU4eckun 0 pesynbTaTax Noucka;
cneumanucTom 0630p - HaBbIkaMu NpoBeAEHNsT XMNYECKOro
©ornee BbICOKON nuTepaTypHbIX aKCcnepuMMeHTa U ohOpMIeHNs ero pesynbTaTos;
KBanudukaumm WUCTOYHMKOB MO - HaBblkaMu NMaHUPOBaHUS, aHanusa u
3aiaHHol TemaTuke, | 0606LLeHNs pe3ynbTaToB IKCNEPUMEHTA.
ochopmMIisieT oTyYeThl
O BbIMOMTHEHHbIX
Hay4Ho-
nccregoBaTenbCKUx
paboTtax no
3adaHHoOn dhopme




MK-4 CnocobeH
BbIOMpaTh

cpeacTea u
MeToabl
MCNbITaHUN
obbekToB

XUMUK Ans
peLueHus

3ajay,

TEXHUYECKne

MK-4.1

Mnanupyet
OTAenbHble CcTaaun
nccnegoBaHus  npu
Hanu4nu obuero
nnaxa
TEXHOJTOrMYecKomn
[eaTenbHOCTU

3HaTb:

- IOrMKy pacnpocTpaHeHus MeToa
MEeXaHWYECKOro onncaHusi CBOMCTB AUCMNEPCHbIX
CUCTEM U MaTepUanoB NPUMEHUTENBHO K
cucTeMam ¢ aacopBLNOHHO-aKTUBHBIMU
cpegamu;

- B3aMMOCB$I3b CTPYKTYpoobpa3oBaHus B

HeopraHM4yeckomn
N opraHuyeckom
TEXHOMOrMYeCcKnx

NOCTaBJ1I€HHbIX
cneunanncTtomMm

MK-4.2

[OTOBUT 3MEeMeHTHI
OOKyMeHTauuu,
NPOEKTbI NNaHOB n
nporpamMmm
OTAEerNbHbIX 3TanoB
BbIMOJIHEHMUA
TexHomnorn4yeckom
3apauu

ONCMEPCHBIX CUCTEMAX C UX PU3UNKO-
XUMUYECKNMU CBOMCTBaMM ANS BbIIBNEHUS
NPUKNagHbIX CBONCTB CUHTE3MPYEMbIX BELLECTB
1 MaTepuarnos.

YmeThb:

NPUMEHATL Ha NPaKTUKE COBPEMEHHbIE
peonornyeckme MeToabl UCCreaoBaHus.
Bnapgetb:

6onee BbiCOKOM
KBanudmkaumm

MK-4.3

Bbibupaet
TEXHUYECKME
cpeacTea U metoabl
ucnbelTaHumn (13
Habopa
nmeroLmnxca) Ans
peLleHns
MoCTaBneHHbIX
TEXHOMNOrMYEeCKMX
3agad

- HaBblkaMW WCMOMb30BaHUSI OCHOB (YU3UKO-
XMMUYECKON MEXaHWKu [ANsi MpOrHo3upoBaHus
CTPYKTYPHO-MEXAHUYECKMX CBOWCTB  PasfnyHbIX
[AMCNEPCHbIX CUCTEM;

- cnocobamu ynpaBneHus CTpykTypHO-
MeXaHU4YeCKMMU CBONCTBaMM MaTepuanos.

MK-4.4

[OoTOBUT 0OBEKTHI
nccrnenoBaHus

12. O6bemM gncuunnuHbl B 3a4eTHbIX eguHuUax/yacax — 3/108.

Pdopma NnpomMeXKyTOHHOM aTTecTauum 3a4er.
13. TpyRoeMmkocTb No Buaam yuyebHon paboTbl
TpynoemMKocTb
Bug yuebHol paboTbl Bcero o cemecTpam
7 cemecTp
KoHTakTHas paboTa 72 72
nekumm 36 36
npaxkTuyeckune 36 36
B TOM yucne:
nabopaTtopHble
KypcoBasi paboTta
CamocTosiTensHas pabota 36 36
MpomexyTouHasa aTTecTauunsa (019 sk3ameHa)
UToro: 108 108




13.1. CopgepxkaHne ANCLMNITUHbI

n/n Peanusauus
pasgena
HavnmeHoBaHue OUCLMNIUHBI
CopepxaHue pasgena guCuUnIvHbl
pasgena gucCLMNInHbI C MOMOLLbIO
OHIamnH-
Kypca, QYMK
1. Nlekuum
1.1 dopmupoBaHMe CTPYKTYpP B pasnUyHbIX OUCNEPCHbIX cucTtemax | https://edu.vs
(HaHOCKCTEMAX) Kak YacTHbIN cnyyan Koarynauun. | u.ru/course/vi
KoarynsiymoHHO-TUKCOTPOMHbIE " KOHAEHCcaumnoHHo- | ew.php?id=9
CTpykTypoobpasoBaH .
Me B ANCREpPCHBIX KpUCTannun3auMoHHble  CTPYKTYpbl;  B3auMHble  nepexogpl. | 870
cnCTEMAX Teopusa CTpyKTypooOpas3oBaHMs — OCHOBa MOSTyYEeHMsT HOBbIX
mMaTepuanos. Tunbl U NPOYHOCTb KOHTAKTOB MEXAy YacTiiamun B
CTPYKTYPMPOBaHHbIX ONCNEPCHBIX cucTemax. MeToap!
perynmpoBaHus CTPYKTYPHO-MEXaHNYECKNX CBOWCTB
OMCNEPCHBbIX CUCTEM HA Pa3NUYHbIX CTaANSX NX POPMUPOBAHUS.
1.2 OCHOBHblE MOHATUS PEonorMu. MnpocTenune peonornyeckune | https://edu.vs
mogenmu (Myka, CeH-Benana—KynoHa, HbtoToHa). | u.ru/courselvi
Peonornueckun metog | KombuHmpoBaHHble  peonorndeckne  mogenun  (KenbBuHa, | ew.php?id=9
ncenegoBaHus Makcsenna, BuHrama). MpuHUMNbI moaenvposaHus | 870
ONCNEPCHBbIX CUCTEM pPEeoNornyecknx CBOWCTB Ten. YNpyroBsi3koe, BsI3KOYMPYroe,
Bsi3kOMnnacTnyeckoe tena. Bpemsi penakcauum HanpspkeHust u
aedopmaunu.

1.3 HbtoTOHOBCKME [ HEHbIOTOHOBCKME XungkocTtu. | https://edu.vs
Knaccudmkaums [NceBoonnacTuyeckne n gunataHTHbIE XUAKOCTU. TuKcoTponus | u.ru/courselvi
AVCMEePCHbIX CUCTEM n peonekcus. BuHramosckue " HebuHramoBsckue | ew.php?id=9
no CTPYKTYpPHO- TBepgoobpasHble Tena. MeTtogbl  mM3mMepeHus  BsiskocTu. | 870
MEeXaHN4YeCKNM BA3KOCTb  XMOKMX —arperatMBHO  YCTOMYMBBIX — AMCMEPCHbIX
CBOWCTBaM cuctemM. YpaBHeHve OnHwTerHa. YpaBHeHus Mapka-KyHa-

XayBuHKa 1 XarrvHca Ans pacTBopoB MNOSIMMEPOB.

1.4 | Peonornyeckue Peonornyeckne cBOMCTBa CTPYKTYPUPOBAHHbIX XuakoobpasHbix | https://edu.vs
cBOWCTBa N TBEepAoobpasHbiX cucTeM. TuUNUYHbIE KpMBbIE TeuveHus. | u.ru/course/vi
CTPYKTYPUPOBAHHbIX XapakTepuCTMKN NPOYHOCTU CTPYKTYpbl. 3aBUCUMOCTb BA3KOCTM | ew.php?id=9
XNOKooOpasHbIX U OT HanpsbkeHusa casura. NonHasa peonornyeckas KpuBasi. 870
TBepAoobpasHbIX
CUCTEM

1.5 lMpoyHOCTb wumAeanbHbIX M peanbHbiX TBepAblx Ten. Ponb | hitps://edu.vs

OedeKToB CTPYKTYpbl B NpoLiecce paspyLleHust. u.ru/course/vi
BnusHue npupoabl  xmakom a3kl  Ha  NPOYHOCTb UM | ew.php?id=9
PU3nNKo-xMMmyeckme
nnacTUYHOCTb TBepablx Ten — 3addekt PebuHpoepa. Teopus | 870
ABMEHUA B npoueccax
nedopMaLmMM 1 MpudbcpuTca, ycnosume CamonpON3BOILHOTO  PaCpOCTPaHEHNs
Da3PYILICHNS TBEPBIX TpewwuH. BnuaHve xummuueckon npupoabl TBEpAOro Tena u
Ten cpedbl  Ha  nposBneHMe  aAcopOUMOHHOINO  MOHWXKEHWUSI
npoyHoctn. OcHOBHble  OpMbl  nposiBneHus  addekTa:
MOHMXEHME  MPOYHOCTM U obneryeHne  NNacTUYECKOro
AedopmnposaHus TBEpAoro Tena. MpakTnyeckoe
ncnonb3oBaHue adppekta Pebungepa.
2. NpakTuyeckue 3aHATUA

2.1 https://edu.vs
CtpykTypoobpasoBaHu | KoarynsaumnoHble n KOHAEHCALMOHHO-KPUCTann3aumoHHbIe U ru/course/vi
€ B ANCMEepPCHbIX CTPYKTYpbI. TUMbl KOHTAKTOB MEXAy YacTulammn B —eW hn?id=9
cucTtemax CTPYKTYPUPOBaHHLIX AMCMNEPCHBIX CUCTEMAX. _p_p_870

2.2 . https://edu.vs
Peonornyecknin metoq >

. u.ru/course/vi
nccrnenoBaHus MprHLMNBLI MOAENMPOBaHUSA PEOSIOrMYECKNX CBOWCTB Ter. ew phn?id=9
ANCMEePCHbIX CUCTEM _ﬁp_p_

2.3 | Knaccudumkaums https://edu.vs

ONCNepCHbIX CUCTEeM
Mo CTPYKTYPHO-
MeXaHU4YeCKum
CBOMCTBaM

Knaccudumkaums gucnepcHblx CUCTEM MO CTPYKTYPHO-
MeXaHU4eCcKuM CBOMCTBaM

u.ru/courselvi

ew.php?id=9
870
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2.4 | Peonoruyeckume https://edu.vs
cBoOWCTBA u.ru/coursel/vi
CTPYKTYPUPOBaAHHbIX Peonornyeckne CBONCTBa CTPYKTYPUPOBAHHBIX XnaKkooOpasHbix | ew.php?id=9
XNOKooOpasHbIX U N TBEpPA006PAa3HbIX CUCTEM 870
TBEpAo0bpasHbIX
CUCTEM

2.5 | ®dusmko-xmmmnyeckme https://edu.vs
SIBMIEHMS B npoLueccax u.ru/course/vi
aedopmaunn n Odbdekt PebuHaepa. Teopus MNpuddutca, ew.php?id=9
paspyLleHus TBepabix 870
Ten

13.2. Tembl (pa3genbl) AUCUUMNNNHBI U BUAbI 3aHATUN

Bugbl 3aHATUI (KONTM4ECTBO YacoB)
Ne HavmeHoBaHue Tembl
CamocTosTenbHas

n/n (paspena) AUCUMNNUHGI Nekummn | MpakTnyeckne | NlaGopaTopHbie pabora Bcero

CTpykTypooGpasoBaHue B
AMCNEepPCHbIX CUCTEMax

1 6 4 8 18

Peonornyecknin metop,
2 | uccnegoBaHUA OUCMEPCHbIX 8 8 8 24
CUCTEM

Knaccudmkauus
ANCMEPCHBbIX CUCTEM MO
CTPYKTYPHO-MEXAHNYECKUM
CcBOMCTBaM

Peonornyeckne cesoncTea
CTPYKTYPUPOBAaHHbIX
XnOKooOpasHbIX U
TBepAoobpasHbIX CUCTEM

DU3NKO-XMUYeckme
SIBNEHNs1 B npoLieccax
aedopmaunn n
paspylleHus TBepablX Ten

NToro: 36 36 36 108

14. MeToan4yeckune ykasaH1a Ans odyvarowuxca no oCBOEHUIO AUCLUMNIIUHDbI
(pekomeHOayuu obydarouiuMcs o 0C80EHUK0 dUCUUNIIUHBL: yKasaHue Hauboree crioxHbix pasdersios, paboma ¢
KOHcrekmamu nekyud, npe3eHmauyuUoHHbIM MamepuasoM, PeKoMeHOauuU o 8bIMoIHEHUIO Kypcosol pabomebi,
10 opeaHu3ayuu camocmosimersibHol pabomai o ducyuniuHe u op)

B y4ebHOM npouecce ncnonbayloTcsa cregyowme popmbl paboThbi:
- NpoBeAeHne nexkuunn,
- NpoBeAEHME NPaKTUYECKNX 3aHATUN,
- BHEayguMTOpHasi caMmocTosiTenbHasi paboTa CTyQeHTOB.

OpraHnsaumoHHas CTpyKTypa NEKLMOHHOIO 3aHATUS:

. dopmynupoBka TeMmbl, Lierien 3aHATus, NocTaHoBKa NpobnemMHoro Bonpoca.

2. PasbscHeH/e BONPOCOB TEOPETUYECKOTO 1 NPAKTUYECKOro nnaHa Ang peLleHns noctaBneHHon
npobriemsl.

3. PaccmoTtpeHune nyTen peLueHmsi NpobnemMHOro Bonpoca Ha KOHKPETHbIX NpuMepax.

4. 3akntodeHve, hopMynMpoBKa BbIBOOOB.

5. dopmynmpoBKa 3agaHnsa Ang cCamoCToATENbHOM AomaluHen paboTbl. O3ByYmMBaHME TEMbI
cnenyoLLEero 3aHsaTu1s.

-_—
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OpraHunsaumoHHasa CTpyKTypa NpakTUYeCcKoro 3aHATUSA:
1. dopmynupoBka uUenen 3aHATUS U OTBeTbl Ha BOMPOCHI CTyOEHTOB.
2. O3HaKoMNeHne ¢ TeopeTMYEeCKOn OCHOBOM 3aHATUA. YCTHbIN ONpoC.
3. PelleHune npakTnyecknx 3agaHun.
4. CamocToATeNbHOE BbIMNOMHEHNE TECTOBLIX 3a4aHWN, pelleHne 3a4ay C Lenbio BbiBMEHUS YPOBHS
OCBOEHVSI MaTepuana no TeMaTuKe 3aHATUS.

TeKyLwmMn KOHTPOMb NPOBOANTCA NyTEM NPOBEPKN BbINOSTHEHUS AOMALLHEro 3agaHus, TeCTOBbIX
3a[@aHUN, KOHTPOSbHbIX paboT.

KoHTponb OCBOEHMA TeopeTMyeckoro martepuana MpoBOAUTCA MOcne npocrylwmBaHuS
CTyOeHTaMM NeKUMOHHOro mMaTepuana no Kaxgon TemMe B BuAe YCTHOro onpoca U BbINOMHEHUS
JOMalWHUX 3adaHui. BbeinonHeHMe pomaliHMX 3afaHuii KOHTponupyeT rnektop. ExeHegenbHo
CTYOEHTbl UMEIT BO3MOXHOCTb BbISCHATb BCE BOMPOCHI, OCBOEHME KOTOPLIX Bbl3blBaeT TPYOHOCTMU,
Ha KOHCyNnbTaLMsX C JIEKTOPOM B crielmansHO OTBeAEeHHble A5 3TOr0 KOHTaKTHbIE Yachl.

Mpn peanusaumm AUCUMNANHBI C WCMNOMb30BaHWEM [UCTaHUMOHHbBIX OBpa3oBaTerbHbIX
TEXHOMNOMNN MCMNOMb3YTCA MHCTPYMEHTbI SMNEKTPOHHOM MH(OpMaLVOHHO-06pa3oBaTenbHOW cpeapbl
BI'Y «9nekrpoHHbIn yHuBepcuteT BIY» (https://edu.vsu.ru) n/vmnu “MOOK BI'Y” (https://mooc.vsu.ru),
cepBucbl BuaeokoHdepeHumn (BigBlueButton, Zoom, Discord u gp.), SnekTpoHHas nou4Ta,
MeCCeHXXepbl U CoLCEeTH.

15. MepeyeHb OCHOBHOW M [OMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEPHET,

HeoOXoAUMBLIX AONA OCBOEHUA AUCUUNIUHbI (criucok numepamypbl OGOPMISemcs 6
coomeemcmeuu ¢ mpebogaHusmu OCT u ucrionb3yemcs obuwjasi CKe03Hasi Hymepauus Orid ecex eudos
UCMOYHUKO8)

a) OCHOBHas nuTeparypa:

Ne n/n McToYHMK

1 WykuH E.O. KonnonaHasa xumus / E.[. WWykuH, A.B. MNMepuoe, E.A. AMenuHa. — M.: KOpawr, 2017.
—443 c.
KupcaHoB E.A. HeHblOTOHOBCKOE noBefeHne CTPYKTypupoBaHHbIx cuctem / E.A. KupcaHos,
B.H. MaTtBeeHko. — Mockea: TexHocdepa, 2017. — 383 c.
YpbeB H.B. ®u3aunko-xnmmnyeckas guHamvka AMCNepCHbIX CUCTEM U MaTepuanos.
3 dyHoameHTanbHble acnekTbl, TexHonornyeckme npunoxerus / H.b. Ypbes. — [lonronpyaHbii:
MuTtennekt, 2013 .— 231 c.
Mpokodbes B.HO. OcHOBbI U3NKO-XMMUYECKON MEXAHWKN IKCTPYAMPOBaHHbLIX KaTanM3aTopos
4 n copbenTtos / B.1O. MNMpokodbes, N.B. Pasrosopos, A.lN. UnbuH. — Mockea: KPACAHA, 2013. —
314 c.

2

6) JononHWUTenNbHas nuTepaTypa:

Ne n/n MNcToYHMK

5 3umoH A.[l. KonnougHasa xumus (B TomM Yncne HaHoyactuy) / A.[. 3umoH. — M.: ATAP, 2007. —
343 c.

6 Menbpman M.N. KonnonagHaa xumna / M.WU. M'enbdman, O.B. KoBanesuy, B.IN. KOctpaTos. —
CI6. [v ap.]: NaHb, 2010. — 332 c.

7 ®pugpuxcbepr O.A. Kypc konnoungHoi xumum / O.A. @pugpuxcbepr. — CIN6. [n gp.]: Jlans, 2010.
- 410 c.

8 "HoeBon A.B. OcHoBbI TeopuKn TeveHun buHramosckux cpen / A.B. Moeeon, .M. Knumos, B.M.
YecHokoB. — M.: ®usmatnut, 2004. — 272 c.

B) MHG)OPMaLMOHHbIE 3NIeKTPOHHO-0bpasoBaTerbHble pecypcbl (odurumanbHble Pecypcbl UHTEPHET):

Ne n/n Pecypc

9 YOMK «dusmnko-xummyeckasa mexaHumka» https://edu.vsu.ru/course/view.php?id=9870

10 3oHanbHas Hay4Has 6ubnuoTeka BI'Y https://www.lib.vsu.ru

11 YHuBepcuteTckas bubnmoteka online http://biblioclub.ru/

12 EcTtecTBeHHO-Hay4HbIN 0bpasoBaTenbHbIM nopTan http:/www.en.edu.ru



https://edu.vsu.ru/
https://mooc.vsu.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2980&TERM=%D0%A9%D1%83%D0%BA%D0%B8%D0%BD,%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D0%B8%D0%B9%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5992&TERM=%D0%9A%D0%B8%D1%80%D1%81%D0%B0%D0%BD%D0%BE%D0%B2,%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D0%B8%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5992&TERM=%D0%A3%D1%80%D1%8C%D0%B5%D0%B2,%20%D0%9D%D0%B0%D1%83%D0%BC%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2980&TERM=%D0%9F%D1%80%D0%BE%D0%BA%D0%BE%D1%84%D1%8C%D0%B5%D0%B2,%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%D0%AE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5032&TERM=%D0%97%D0%B8%D0%BC%D0%BE%D0%BD,%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9%20%D0%94%D0%B0%D0%B2%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2980&TERM=%D0%93%D0%B5%D0%BB%D1%8C%D1%84%D0%BC%D0%B0%D0%BD,%20%D0%9C%D0%B0%D1%80%D0%BA%20%D0%98%D0%BE%D1%81%D0%B8%D1%84%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2980&TERM=%D0%A4%D1%80%D0%B8%D0%B4%D1%80%D0%B8%D1%85%D1%81%D0%B1%D0%B5%D1%80%D0%B3,%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2980&TERM=%D0%93%D0%BD%D0%BE%D0%B5%D0%B2%D0%BE%D0%B9,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://edu.vsu.ru/course/view.php?id=9870
https://www.lib.vsu.ru/
https://lib.vsu.ru/url.php?url=http://biblioclub.ru/
http://www.en.edu.ru/

13 UHdopmaumnoHHas cuctema «EaovMHoe OKHO pgoctyna kK obpasoBaTenbHbiM - pecypcamy.
http://window.edu.ru

14 HayuHas anektpoHHas 6ubnuoteka eLIBRARY.RU http://www.elibrary.ru

15 Chemnet — oduumnanbHoe 3NeKTPOHHOEe u3gaHne Xmmmdeckoro dpakynbteta MIY B Internet
http://www.chem.msu.ru/rus

16 OneKkTpoHHO-6ubnuoTedHas cucrema "KoHcynbTaHT cTygeHTa” http://www.studmedlib.ru

16. MNMepeyeHb y4ebHO-meTOQMYECKOro obecnevyeHus ANs CaMOCTOATENbHOW paboTbl
(y4ebHo-Memoduyeckue pekoMmeHdayuu, rnocobusi, 3adadyHUKU, MemoOudYecKUue yKalaHusl MO 6bIMOSIHEHUIO
npakmu4eckux (KOHMPOsbHbIX), Kypcosbix pabom u 0p.)

Ne n/n MNcToYHMK

KonnouaHasa xumus. MNpumepsl 1 3agaydn : yuebHoe nocobue ans Bysos / B.®. Mapkos [v gp.] ;

1 Ypan. degep. yH-T uM. nepsoro lNpesngeHta Poccun B.H. EnbunHa .— Mockea ; ExkatepuHbypr :
HKOpauT : MisgatenbcTBo Ypanbckoro yHmueepcuteta, 2018. — 185 c.
5 JlTabopaTopHble paboTbl 1 3agaum no konnovaHon xumum / HO.IN. ®ponos, A.C. Npoackui, B.B.

Hasapos u gp. ; noa pea. HO.I'. ®ponosa u A.C. 'poackoro. — M.: Xumus, 1986. — 214 c.

17. Obpa3soBaTenbHblie TeXHONOrMNU, UCNONb3yeMble NPy peanusauum y4yeoHomn
AUCLUMNNUHBI, BKINOYasa AUMCTaHLUUOHHbIe obpa3oBaTtenbHble TexHonoruu (JOT),
3NneKTpoHHoe oby4yeHue (J0), cmewaHHoOe obyyeHue:

Mpn peanusaumm ONCUMNNHBI UCNONB3YKTCS Knaccudeckme obpasoBaTenbHble TEXHOMNOrnm
6e3 3aMeHbl ayaUTOPHbIX 3aHATUA (Nekunn u npaktudeckmx 3aHsatun) Ha OOT. OCHOBHble TuMbl
nekuMn — BBOAHblE NeKuun (B Hayane W3y4yeHusa OUCUMMIMHBI) U MH(OPMALMOHHbIE NeKkuun C
Bu3yanusaumen (MynbTUMeOunHble npe3eHTauuun). [lpoBegeHMe NPOMEXYTOYHOM aTTecTauum
ocywectenseTca B opme yctHoro cobecenoaHua no KMM. CamoctodatenbHas pabota no Bcem
pasgenam npeanonaraet BbiNofHeHne 0b6a3aTenbHbIX MMCbMEHHbIX AOMAaLLHUX 3a0aHWUN.

Mpn peanusaumm y4ebHON ANCUUNNNHBI UCMOSb3YIOTCA ANIEMEHTbI NEKTPOHHOrO 00yyeHnsa u
pasfiMyHble OUCTaHUMOHHbIE oOpasoBaTeribHble TEXHONoruu, no3Bonswmne obecneymBaTb
onocpedoBaHHOE B3auMOZEWCTBME (Ha pacCcTodHunM) npenogasatenen un  obyyaroLmxcs,
BKMOYAsi  MHCTPYMEHTblI  ONIEKTPOHHOM  MHGOPMauMOHHO-OOpasoBaTenbHoM  cpeabl  BIY
«ONEKTPOHHbIN yHUBEpCUTET BIry» (https://edu.vsu.ru) n/nnu “‘“MOOK BIry”
(https://mooc.vsu.ru), npoBedeHne BebBUHAPOB, BUOEOKOHMEpeHunn (B TOM 4ucre C
NPUMEHEHNEM cepsucos  Zoom, Discord n o ap.), B3aMMOAENCTBUE B  couceTsx,
nocpeacTBOM AIIEKTPOHHOW MNOYTbI, MECCEHAXEPOB.

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

1. Hoytbyk
2. [poektop
3. OkpaH

19. OueHou4Hble cpeacTBa ANA NPOBeAEHUA TeKyLLEen 1 NPOMEXYTOYHOWN aTTecTauumn

Mopsaok oLeHk 0CcBoeHMs obyyatommmncs y4ebHoro matepuarna onpegensietcs
coaepXxaHMeM crneayroLmnx pa3aenos ANCLUUNIUHDI:

HavnmeHoBaHue WHankaTop(bl)
Ne KomneTeH
pasgena aucumniuHbl [OCTUXEHNSA OueHouHble cpeacTBa
n/n (moayns) umA(v) KOMMeTeHUmMmn
CTpykTypoobpasoBaHue AK-1 HE%% [omaluHne 3aganHuns
1 | B AWCNEpCHbIX nK-4 MK-4.1 TecToBble 3agaHus
cucTtemax nK-4 2



http://window.edu.ru/
http://www.elibrary.ru/
http://www.chem.msu.ru/rus/
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
https://edu.vsu.ru/
https://mooc.vsu.ru/

No HaunmeHoBaHve KoMmneTeH UHamnkaTop(bl)
- pasgena QUCUUNIvHbI BOCTMKEHNS OueHouyHble cpeacTBa
n/n ums(n)
(mogyns) KOMMNeTeHLMMN
Peonoruyeckuin metop MK-1.1
nccnenoBaHus MK-1 MK-1.2 flomalurue sananms
2 [MCNEPCHbIX CUCTEM MK-4 MK-4.1 |-|paKTVIKO:rOpVIeHTI/IpOBaHHbIe 3agaHus
MK-4.2 €CTOBble 3afaHus
Knaccudmkaums AK-1.1
3 ANCNEpCHbIX CMCTEM Mo MK-1 I'IK-1:2 [JomawHne 3agaHus
CTPYKTYpHO- MK-4 MK-4.1 TecToBble 3a4aHNS
MeXaHN4YeCKUM MK-4.3
CBOMCTBaM
Peonornueckue
cBOWMCTBa MNK-1.1 [omaliHne 3apaHus
4 | CTPYKTYpPMPOBaHHbIX MK-1 MK-1.2 [MpakTnko-opneHTMpoBaHHbIE 3a4aHNst
NIOKOOBpPa3HbIX 1 MK-4 MK-4.1 TecToBblE 3aaHVs
TBepAo0bpasHbIX MNK-4.3
CUCTEM
Pun3nNKo-xMMmyeckme
ABMEHUA B npoueccax MK-1.1 Flomawne sanars
5 MK-1 MK-1.2 IMpaKTMKO-OpUEeHTUPOBaHHbIE 3a4aHuns
Aeopmauum u MK-4 MK-4.3 TecToBble 3a4aHVs
paspyLleHus TBepablX MK-4.4
Ten
lMpomexyToyHas aTTectauns [MepeyeHb BONpocoBs
dopma KOHTpOns - 3a4eT

20. TunoBble OLEHOYHbIE CpeAcTBa U MeToAMYECKMe MaTepuanbl, onpegensiowme
npoueaypbl OLleHUBaHUA

OueHKa 3HaHMA, YMEHUIN N HaBbLIKOB, XapakTepuaylowas atanbl (opMUPOBaAHNS KOMMNETEHLUUNA B
pamKax n3y4yeHns ANCUUNinHbI OCYLLECTBNAETCA B XO4€E TEKyLLEeN U NPOMEXYTOYHON aTTecTaumn.

Tekywaa atrectauua nNpoBoauMTCA B cooTBeTCTBUM C [lonoxeHuMeM O TeKyllen aTtrectaumm
obyyarowmxca no nporpaMmam Bbicwero obpasoBaHus BOpOHEXCKOro rocygapCTBEHHOro
yHuBepcuteTa. Tekywas aTrectauus npoBOAUTCA B (popMe: YCTHbI onpoc (MHAWBMAYaNbHbIV
Onpoc); BbINOMHEHNE MUCbMEHHbBIX AOMALUHUX U NPAKTUKO-OPUEHTUPOBAHHLIX 3af4aHui, BbINONIHEHNE
TECTOBbIX 3aaHUN.

lMpomexyToyHas aTtTectauus NpPOBOAUTCA B COOTBETCTBMM C [1ONOXEHMEM O NPOMEXYTOYHON
aTTecTaumm obyyarLmMxcs No nporpaMmmam BbicLIero obpasoBaHus.

KoHTpoOnbHO-n3MeputenbHble MaTepuanbl MPOMEXYTOYHOM aTTecTaumm BKIOYaKT B cebs
TeopeTnyeckne BOMPOCHI, MNO3BOMSAIOLINE OLUEHUTb YPOBEHb MOMYYEHHbIX 3HAHWWA, U NpaKTU4YecKoe
3agaHue, N03BoONALEe OLEHUTb CTENEHb CHOPMMPOBAHHOCTUN YMEHWUIA 1 HABbLIKOB.

Mpwn oLeHnBaHMM NCNONBb3YIOTCS KAaYeCTBEHHbIE LUKanbl OLeHOK. Kputepun oueHuBaHnsa npuBeLeHb! B
n. 20.2.

20.1. TeKywWwuin KOHTPOSb ycneBaeMocCTun

KoHTpornb ycrnesaeMocT MO AUCUMMINHE OCYLLECTBRSAETCHS C MOMOLLbI  criegyoLwmx
OLIEHOYHbIX CPEACTB: MNPaKTUKO-OPUEHTUPOBAHHbIE 3afaHus, [OOMallHMe 3adaHusd, TecCTOBble
3aflaHn4, YyCTHbIW ONpoc.

Bonpocbl gna gomawHero 3agaHus (QOPMYNUPYOTCA Ha NPakKTUY4EeCKOM 3aHsaTun. Ha
crnefylowem NPakTUY4EeCKOM  3aHATUM CTyAEHTbl NPEeACTaBnsOT pelleHne OOMalLHEro 3afaHus,
3aHATME HaYMHaEeTCs C OOCYXAEeHNS BapuaHTOB PeLUEHNS.

YCTHble 0OnpoCbl M TECTMPOBAHUA MPOBOAATCA Ha MPAKTUYECKOM 3aHATUKM, O YeM
npenogasartenb 3apaHee coobLaeTt obyyaroLmmcs.



[NepeyeHb TEM NPaKTUYECKNX 3aHATUN:

CTpyKkTypoobpasoBaHme B OUCMEPCHbBIX CUCTEMAX.

Peonornyeckuin metoa nccrnegoBaHnsa ANCNEPCHbIX CUCTEM.

Knaccundukaums gucnepcHbIX CUCTEM MO CTPYKTYPHO-MEXaHUYECKMM CBOMCTBAM.
Peornornyeckune cBoncTBa CTPYKTYPUPOBAHHBIX XNUOKOOOPa3HbIX U TBEpL000pasHbIX CUCTEM.
Dun3MKo-XMMMYECKME SIBIIEHUS B NpoLeccax aedopMaumm n paspyLleHns TBepabIX Terl.

arwdE

[Mprmep TecToBOro 3agaHus

1. K peonormnyecknm cBomcTBaM OTHOCATCS

1) npo4HoCTb

2) nnoTHocTb

3) BHA3KOCTb

4) NNacTU4YHOCTb

5) anexkTponpoBOAHOCTb

6) TennoemkocTb

7) ynpyrocTb
2. Mpun obpasoBaHUM KOHAEHCALMOHHO-KPUCTaNNN3aLNOHHBIX CTPYKTYP B AUCMEPCHBIX CUCTEMAX MEXAY
YacTuLaMm BO3HUKAKOT

1) KoarynsiuMOHHbIE KOHTAKTbl Yepe3 NPOCMAONKY XNAKOCTH

2) asoBble KOHTaKTbI

3) KOHTaKTbl OTCYTCTBYIOT

4) aTOMHbIE€ KOHTaKTbI
3.KoarynsumnoHHsle cTpykTypbl 06pasytoTcsa npu

1) kKoarynauumy YacTuy B NEPBMYHOM NOTEHLNANBbHOM MUHUMYME

2) o6pa3oBaHMU MPOCTPAHCTBEHHOW CETKM B pe3ynbTare B3aumodumKcauuym YacTul 4Yepes3 MnpOoCronKu

ONCMEePCUOHHON cpeabl
3) BO3HUKHOBEHUW MNPOCTPAHCTBEHHOW CETKM B pe3ynbTaTe HEMNOCPeACTBEHHOro (ha3oBOro KOHTaKTa
Mexay JYactmuamm n obpasoBaHMsa XMMNYECKUX CBA3EN

4. MNoTeHuManbHas KpMBas B3BaMMOAEWCTBUSI YacTuL, COOTBETCTBYHOLLAA CTPYKType, obnaaatoLlen
TUKCOTpONnen

U“
u 7T

1) 2) 3)

5. geanbHo ynpyroe Teno moaenupyeTca
1) wpgeanbHO ynpyrown NPYy>XUHOW
2) aBwxXeHMem NepdopMpOBaHHOIO MOPLLHA B ULMNNHAPE, 3aNONIHEHHOM XUOKOCTbIO
3) TBepAabiM TENOM, CKOMb3ALWMM MO NOBEPXHOCTU
6. Mogenb BuHrama onuckiBaeT peonornyeckme cBonMcTea ... Ten
1) BA3KMX
2) ynpyrux
3) nnacTuyeckux
4) BA3KOMNNACTUYECKUX
5) ynpyroBsskmnx
7. MNoBegeHue ynpyroBaskoro Tena MakcBenna onvMcbiBaeTcs ypaBHEHMEM

1) 1=G-vy

2) r:k%
dt



n

3) 1=K %

dt
4) r:roe_t/t"
5 1=1% +n%

dt

8. TBepaoe Teno BegeT cebsi kak ynpyroe TBepAoe TEno Mpu CriedylolleM COOTHOLIEHUN MeXAy BpemMeHeMm
MPUNOXEHNS HAMNPSHXKEHNs t 1 BpeMeHeM penakcaLmmn HanpshkeHus ty:
1) t>t,
2) t=t,
3) t<<t,
9. InnaTtaHTHLIMU XNAKOCTAMU ABMASOTCA
1) pasbaBrieHHble arperaTMBHO YCTONYMBbIE OUCTIEPCHBIE CUCTEMBI
2) pasbaBneHHble pacTBOPbI NONNMEPOB
3) BbICOKOKOHLIEHTPMPOBaHHbIE arperatMBHO YCTONYMBBIE OAUCMIEPCHBbIE CUCTEMbI
10. HblOTOHOBCKMMM XUAKOCTAMU SABMASIOTCS AUCNEPCHBIE CUCTEMBI
1) C HEeBbICOKOW BA3KOCTbIO
2) BS3KOCTb KOTOPbIX 3aBMCUT OT BPEMEHMW OEVCTBUS HaNpPsKeHUst casura
3) BSA3KOCTb KOTOPbIX HE 3aBMCUT OT HaNpshXeHus (CKopocTu gechopmauun) u OT BPEMEHN NX OENCTBUS
4) BSI3KOCTb KOTOPbIX JIMHENHO YMEHbLLAETCH NPU yBENUYEHUN TeMNepaTypbl
dy "

11. MokasaTtensb n B ypaBHeHun OcTBanbaa — Benna T = K| — | ans gunaTtaHTHbIX XnaKocTeil npuHUMaeT

3HayeHus
1) n<1
2) n=1
3) n>1

12. Homep KpuBOW TeYeHWsl NceBaonnacTUYecKom XKUOKOCTH

dii 1 2 3 4

dr /

>

T
13. YpaBHeHne Mapka — KyHa — XayB1HKa AN BA3KOCTW pacTBOPOB NOSIMMEPOB
1) n=no(1 + ko)
2) Nnpus = Ky M )
3) nyf/c=[n]+Knlc+...
4) nys/c = [nlexp (Ky [n] ©)
5) [n] = KM
14. YpaBHeHNe DNHLITENHA N5t BA3KOCTM ANCNEPCHBLIX CUCTEM
1) ny=KMc
2) n=no(l+ ko)
3) nyg/c = [nlexp (K [n] c)
4) [l=km*
5) ny/c=[n]+Knlc+...

15. NceBaonnacTUYHOCTb — 3TO SABMEHUE
1) yMeHbLUEeHMs BA3KOCTU NpY yBENUYEHUN HanpsxXXeHnss casura (CKopocTu casura)
2) BO3pacTaHusi BSA3KOCTM [AUCMEPCHOW CUCTEeMbl MNpW  YBENWYEHUW MpUKNaablBAeMoro K Heu
MeXaHN4YeCKOro Hanps»keHus
3) YMeHbLUEHUsI BA3KOCTM C TeYEHUEM BPEMEHM NPU NOCTOSIHHOW CKOPOCTU caBura



MNpumep gomallHero 3agaHus

1. B npeacTtaBneHHON Ha PUCYHKE MeXaHW4ecKoW MOoAenu, Haxogdallencs npu rnocTOsiHHOM
aedopmaumm 3aganbl: mogynb ynpyroctn G =10 klMa, HayanbHoe HanpsikeHue To = 50 Kla, KoHeyHoe
HanpskeHue vyepes 5 ¢ 1 =18,4 klMa. Onpegenntb BA3KOCTb N.

r

2. B npencraeneHHoOM Ha puUCyHKe MexaHWU4eCKOW MOAENv, HaxoAALWEWCs Npu NMoCTOSTHHOM
HanpskeHUn 3agadbl: mogyns ynpyroctn G =10 kla, Baskoctb n = 30 kla-c, HanpsbkeHne T = 80
klMa. OnpegennTb OTHOCUTENBHYO Aedopmaumio y Yepes 4 ¢ NoCre NPUITOXEHNST HANPSHKEHMS.

[Npumep NpPakTUKO-OPUEHTUPOBAHHOIO 3a4aHuUs

1.0npepennte BA3KOCTb rmapo3onsi okcornapokenaa naHtaHa LaOOH, ecnu koHueHTpauus
ancnepcHon hasbl coctaBnsaeT 2 % (Macc.). Yactuubl MMetoT cdpepudeckyto oopmMy, Ux NIIOTHOCTb
coctaensieT 5,7 r/cm®. MnoTHocTb Boabl npumuTe pasHol 1,0 r/cm®.

2. Paccuutaiite TonwmHy rugpatHbix obonovek yactuy rugposons Ce0,-ZrO, (COOTHOLEHME
4:1), ecnn aKcnepuMeHTanbHO YCTaHOBMEHO, YTO BA3KOCTb 2,5 % (macc.) 3ona coctasnget 1,03-10°
®MNa-c. MnoTHocTb cdbepuyecknx 4acTuL, AucnepcHon dasbl coctaBnset 7,0 r/cm®, nmoTHOCTb
avicnepcuoHHol cpeapl 1,0 r/iem®. Pasmep yactuy, npymute pasHbiM 10 HM, BSI3KOCTb AVCNEPCUOHHON
cpeabl 1,0 mlMa-c.

3. KakoBa mornekynsipHas macca HaTypanbHOro Kayyyka, ecrniv npuv ero pacTBOpeHun B
BeHsone xapakTepucTuyeckas BA3KOCTb [n] okasanock paBHoi 0,126 M3/Kr, KOHCTaHTbI ypaBHEHUS
Mapka-KyHa-XaysuHka K = 5-10° 1 a =0,67?

20.2. NMpomexyToyHana aTTrectaums

MpomexyToyHas aTtTectauuss No AUCUMMIMHE OCYLLECTBSETCA C MOMOLLLIO CreayoLwmx
OLEHOYHbIX cpeacTB: cobecenoBaHme No Gunetam K 3a4eTy.

Bonpockl k 3a4eTy:

1. lNpeacTtaBneHus o peonornn UCNepCHbIX CUCTEM.

2. [OwncnepcHble cuctemsbl. 30bITo4yHasa noBepxHOCTHas aHeprus. [NoHsaTrue 06 agcopbuun.

3. Knaccudmkaumsa gucnepcHblX CUCTEM.

4. YcTonumBOCTb AucnepcHblx cuctem. Teopusa OJ190.

5. [ucnepcHble cuctembl CBA3HOAUCNEPCHBLIE U cBOBOAHOAUCNEPCHbIE. Bnabl KOHTAKTOB MeXay
yacTtuuamn. CTpyKTypbl B AUCNEPCHbIX cucTeMax. MoHaTMe o TMKCOTponuu.

6. OCHOBHbIE MOHATUS PEONOTNN, aKCMOMbI PEOTIOTUN.

7. WpeanbHble 3akoHbl peoniorum N'yka, HetoToHa, CeH-BeHaHa — KynoHa.

8. CnoxHble peonorndeckne mogenn Makcsenna, KenbBuHa, buHrama.



10.
11.

12.
13.
14.
15.
16.

17.

Knaccudukaumsa cuctem no peonormdeckum cesoncrtesam. NceBgonnacTmyHoOCTb,
OUNaTaHTHOCTb, TUKCOTPONUS, PEOMNEKCHUS.

Peonornyeckne kpusble xunakoobpasHblx 1 TBepaoobpasHbIx Ten.

BsaskocTb cBOGOAHOAMCNEPCHBIX CUCTEM. BA3KOCTb CBA3HOAMCNEPCHBIX cucTeM. [onHas
peornormyeckas KpmBas XxmakoobpasHbix cuctem. Peonormdeckue KpmBblie TBEpA00OpPa3HbIX
cUCTEM.

OcHoBbI TEOPUM BA3KOCTU DMHLLTENHA. YpaBHeHNa SriHWTenHa, Banga, KyHa,
CMOonyxoBcKoro.

BsaiskocTb pactBopoB BMC. YpaBHeHusa XarrmHca n Mapka-KyHa-XayBuHka.

PeomeTpusa. MeTtoabl BuckosnmeTpumn. 3akoHbl [Nyasenns n Ctokca.

OddekT Pebungepa. Obnactu ero npunoXxeHus.

BnnsiHme xnmudeckon npnpogsl TBEPAOro Tena Ha agCcopobuMOHHOE NMOHMKEHNE NPOYHOCTU.
CooTHoweHus MpudduTtca.

Ponb peanbHOM CTPYKTypbl TBEPAOro Tena U BHELUHUX YCNOBUIN B afCOpPOLMOHHOM
MOHMKEHUN NPOYHOCTH.

Mpy NnpoBeAeHUM NPOMEXYTOYHOM aTTecTauum MoOXeT ObiTb peanM3oBaHO TECTUPOBaHME MO
criegyowmm Bonpocam Anst opMmnpoBaHns COOTBETCTBYHOLLIMX KOMMNETEHLWA.

MNK-1. Cnocob6eH npoBoAUTL C60p, aHaNN3 1 06PabOTKy Hay4YHO-TEXHUYECKOMN (Hay4YHOM)

MHcpopMmaLumMM, HeoOXoaMMOW AONA peleHnsa 3agay XMMUYECKOW  HarnpaBlieHHOCTMW,
NoCTaBMEeHHbIX CNeuManmMcTom 6onee BbICOKOM KBanucgpukaumm

I'IepeHeHb 3apaHun gnsa npoBepKu CCbOpMMpOBaHHOCTVI KoMneTeHUunn:

1. Kpeonorumyecknm cBOMCTBaAM OTHOCHTCSA

1) npo4YHOCTb

2) NNOTHOCTb

3) BA3KOCTb

4) nnacTU4HOCTb

5) aneKkTponpoBOAHOCTb

6) TENNOeMKoCTb

7) ynpyrocTb

MpaBunbHbI oTBET 1), 3), 4), 7)

2. WameHeHue nop OencTBMEM BHELLHMX cuil oopMbl U o6bema Tena, Npy KOTOPOM YacTulbl UK MONEKYbI
CMeLLaTCa OTHOCUTENLHO ApYr Apyra 6e3 HapyLleHns CNnowWHOCTY Tena, Ha3biBaeTcs ...

1) nnacTu4HOCTbIO

2) TeKy4yecTblo

3) NPOYHOCTBIO

4) pecopmaumen
MpaBunbHbIN OTBET 4)

3. CnocobHocTb Tena npu ,u,ecbopmau,mm NONMHOCTbO BOCCTaHaBMBaTb CBOK MNepBOHaYalribHYH (bopmy
Ha3blBaeTCA ...

1) ynpyrocTbto

2) NNacTUYHOCTbIO

3) TBEPOOCTbIO

4) NpOYHOCTbIO
MpaBunbHbIN OTBET 1)

4. B Kakux egunHuLax n3amMepsoT BA3KOCTb B cucteme CAN?

1) Mackanb:cekyHaa
2) nyas

3) caHTunyas

4) Mackanb
MpaBunbHbIN OTBET 1)



EQVHMUBI N3MepeHns HanpsbkeHus casura
1)H
2) M
3) Hic
4) H/m?
MpaBunbHLIN OTBET 4)

Mo kakomy npusHaky krnaccupmumpyoT ANCNepCHble CUCTEMbI HA CBA3HOANCNEPCHbIE U
csobogHoamcnepcHbie?

1) no cTeneHn aucnepcHoOCTH

2) no arperaTHOMY COCTOSIHUIO AUCNepCcHON dhasbl U AMCNEPCUOHHON cpeapbl

3) nNo B3anmMoaencTBmio YacTuy, gucnepcHom dasbl

4) No B3anMOLENCTBUIO AUCMEPCHON dasbl U AUCMEPCUOHHON cpeapl

MpaBunbHLIN OTBET 3)

Mpn o6pasoBaHMMN KOHAEHCALMOHHO-KPUCTANMM3aLUMOHHbIX CTPYKTYP B AUCNEPCHBIX CUCTEMaX MeXAy
YacTuLaMm BO3HMKaKT

1) KoarynsuMOHHbIE KOHTaKTbl Yepes NPOCIOWKY XUAKOCTM

2) ha3oBble KOHTaKTbI

3) KOHTaKTbl OTCYTCTBYIOT

4) aTOMHbIE KOHTaKTbI

MpaBunbHbIN OTBET 2)

Mpn 06pasoBaHMK KOArynAUMOHHbBIX CTPYKTYP B ANCMEPCHBIX CUCTEMAX MexXay YacTuuamy BO3HMKAIOT
1) KOHTaKTbl Yepe3 MPOCIIONKY XXNOKOCTH
2) ba3oBble KOHTaKTbI
3) KOHTaKTbl OTCYTCTBYIOT
MpaBunbHbIN OTBET 1)

KoarynsiumoHHble CTPYKTYpbl 06pasyoTcs npu
1) Koarynsaumm yacTuy, B NEPBOM NOTEHLMANbHOM MUHUMYME
2) obpa3oBaHuMM MPOCTPaAHCTBEHHOW CETKM B pe3ynbTaTe B3aMModmKcaLMm YacTuL, Yepes NpoConkm
AncnepcuoHHon cpeapl
3) BO3HUKHOBEHUM MPOCTPAHCTBEHHOM CETKM B pe3ynbTaTe HeNocpeaCcTBEHHOrO ha3oBOro KOHTakTa
Mexgy Yactmuamu n 06pasoBaHns XMMUYECKNX CBA3EN
MpaBunbHLIN OTBET 2)

10. KpucTannusaumoHHO-KOHAEHCALMOHHbIE CTPYKTYpbl 06pasytoTcs npu

1) Koarynsiuum 4acTuL BO BTOPOM NOTEHUMANbHOM MUHUMYME
2) o6pas3oBaHNM NPOCTPaHCTBEHHOW CETKM B pe3yrbTaTe B3auMoguKcaLnm YacTul, Yepes Nnpocrionku

AVCMNEePCUOHHON cpeabl
3) BO3HUKHOBEHUM MPOCTPAHCTBEHHOM CETKM B pe3ynbTaTe HENOCPEACTBEHHOIO ha30BOro KOHTaKTa

Mexgy Yactmuamu 1 06pasoBaHns XMMUYECKNX CBA3EN
MpaBunbHbIN OTBET 3)

MNMK-4. CnocobeH BblIOMpaTb TEXHUYECKUE CpeaAcTBa U MeTOoAbl UCTbITaHUA OOBLEKTOB

HEOPraHM4YeCKOM U OpraHM4Yeckom XuMMUM ANA peweHus TeXHONOrmyYyeckux 3apgad,
NOCTaBNEeHHbIX CrneuannucTom 6onee BbICOKON KBanudukaumu.

MNMepeyeHb 3apaHun Ansa NpoBepkn choOpMMPOBaAHHOCTU KOMMETEHLUN:

1.

2.

Mogenb CeH-BeHaHa-KynoHa onucbiBaeT peonornyeckne CBOMCTBa MAearbHbIX ... TEN
1) BA3KMX
2) ynpyrux
3) nnacTnyeckux
4) BA3KONNACTUYECKMX
MpaBunbHbIN OTBET 3)

Mogenb N'yka onvcbiBaeT peonormiyeckme CBOMCTBa MaearnbHbIX ... Ten
1) BA3KUX

2) ynpyrux



3) nnacTnyeckux
4) ynpyroBsi3Knx
MpaBunbHLIN OTBET 2)

3. Mogenb HbloToHa onucbiBaeT peonormyeckne CBONCTBA MAEamNbHbIX ... Ten
1) BA3KUX
2) ynpyrux
3) nnacTnyeckux
4) BA3KONNACTUYECKMNX
MpaBunbHbIN OTBET 1).

4. Mopgenb buHrama onuckiBaeT peonorn4yeckne CBOMCTBA ... Ten
1) BsA3KOynpyrnx
2) NNacTn4eckux
3) BA3KOMMaCTU4ECKUX
4) ynpyroBsi3knx
MpaBunbHLIN OTBET 3)

5.  Mogenb Makceenna onucoiBaeT peorniornyeckne CBOMCTBa ... Ten
1) BA3KOYNpyrunx
2) nnacTnyeckmx
3) ynpyroBs3kux
4) BA3KONNACTUYECKNX
MpaBunbHbIN OTBET 3)

6. Mopgenb KenbBuHa onucbiBaeT peonornyeckne CBOMCTBA ... Ten
1) ynpyroBsiskmx
2) BA3KOYNpPYrmx
3) nnacTnyeckmx
4) BA3KONNACTUYECKMX
MpaBunbHbIN OTBET 2)

7. WpeanbHo ynpyroe Teno 'yka mogenupyetcs
1) ngeansHO yNpyrow Npy>XnUHoM
2) aBuxeHnem nNepdopMpPOBaHHOIo MOPLUHSA B LMMMHAPE, 3anOfTHEHHOM XUOKOCTbIO
3) TBEpPAbIM TEMNOM, CKONb3ALLMM MO NOBEPXHOCTU
MpaBunbHbIN OTBET 1)

8. WpeanbHo BA3koe Teno HeloToHa MogenupyeTcs
1) ngeansHO yrnpyron NPYyXvHoN
2) pBwkeHneM nepdOpUPOBaHHOIO NOPLUHA B UMAMHAPE, 3aNONIHEHHOM XUAKOCTbIO
3) TBEpAbIM TENOM, CKOMb3ALLMM MO NOBEPXHOCTU
MpaBunbHbIN OTBET 2)

9. WpeanbHo nnactudeckoe Teno CeH-BeHaHa-KynoHa mogenvpyetcst
1) ngeansHO ynNpyrow Npy>XnMHoM
2) aBuxeHnem nNepdopMpPOBaHHOIO MOPLLHSA B LUNUHAPE, 3aN0ofIHEHHOM XUOKOCTbIO
3) TBepAbIM TEMNOM, CKONb3ALLMM MO NOBEPXHOCTU
MpaBunbHbIN OTBET 3)

10. Ynpyrossaskoe Teno MakcBenna mogenvpyetcs
1) ngeansbHO ynpyromn Npy>XWHomn
2) aBmxeHneM nepdoprMpOBaHHOrO NOPLUHSA B LMIMHAPE, 3anOfTHEHHOM XUOKOCTbIO
3) TBEpAbIM TEMOM, CKOMb3ALWMUM MO NOBEPXHOCTU
4) nocrnegoBaTeNbHbIM COEAMHEHVNEM MOPLUHS B XXMAKOCTU U NPUYXUHbI
MpaBunbHbIN OTBET 4)

11. TwuKcoTponus — aTo sABNeHue
1) BO3pacTaHusi BA3KOCTU AMCNEPCHON CUCTEMBI NPY YBENNYEHUW NPUKNaLb6IBAEMOro K HER
MeXaHN4YeCKOro HanpspkeHns
2) yMeHbLUEHNS BA3KOCTM C TEYEHNEM BPEMEHU MPU NOCTOSAHHOW CKOPOCTH caBura
3) yBenuyeHnsi NPOYHOCTM CTPYKTYPbI ANCNEPCHON CUCTEMBI MPU OENCTBUN HA HEE MEXaHNYECKOro
HanpsHKeHus



MpaBunbHLIN OTBET 2)

12. TlceBOONNacTUYHOCTb — 3TO SBMEHNE
1) yMEeHbLUEHUSI BA3KOCTM NPY YBENIMYEHNW HAMpsXKeHns caBura (CKopocTu casura)
2) Bo3pacTaHus BA3KOCTM OUCTNEPCHON CUCTEMBI NMPY YBENNYEHUM NPUKIaabiBAEMOro K Hen
MEXaHNYECKOro HanpspkeHns
3) yMEeHbLUEHUSA BA3KOCTU C TEYEHUEM BPEMEHN MPU NOCTOAHHOM CKOPOCTU cABUra
MpaBunbHLIN OTBET 1)

13. [OunaTaHTHOCTb - 3TO SIBMEHME
1) CHWXEHUA BA3KOCTUN ANCNEPCHON CUCTEMBI MPU YBEMMYEHUM NPUITOXKEHHOTO HaNpsXXeHusa casura
2) NOBbILLEHUSA BA3KOCTU ANCNEPCHON CUCTEMbI C POCTOM NMPUIOXKEHHOrO HanpsXXeHnst casura
(ckopocTtu capura)
3) NOBbILLEHNST BA3KOCTW AUCNEPCHON CUCTEMBI NMPY NOCTOSIHHOW CKOPOCTU CABUra C TeYEHNEM BPEMEHMU
MpaBunbHLIN OTBET 2)

14. CsoncTBamMu HbIOTOHOBCKOWM XMAKOCTU obnagatoT
1) KOHUEHTPMPOBaHHbIE ONCMEPCHbIE CUCTEMbI C YaCTMLLAMN aHU30METPUYHOW POPMbl
2) pasbaBrieHHble arperaTMBHO YCTONYMBBLIE 3051 C YacTmuammn cepudeckon opmbl
3) pasbaBneHHble arperaTMBHO YCTOWYMBLIE ANCMEPCHBIE CUCTEMBI C YaCcTMLAMN aHU3OMETPUYHON
dopmbl
4) CTPYKTYpUpPOBaHHbIE XNOKOOOpa3Hble ANCNEPCHBIE CUCTEMBI
MpaBunbHLIN OTBET 2)

15. HblOTOHOBCKMMM XMAKOCTAMMW ABASIOTCA ANCNEPCHbIE CUCTEMbI C HEBBICOKOWN BA3KOCTbIO
1) BA3KOCTb KOTOPbIX 3aBUCUT OT BPEMEHMW OEVCTBUSA HaNpsXXeHnsa casura
2) BA3KOCTb KOTOPbIX HE 3aBUCUT OT HaMpsKeHWs (CKopocTu gedopManym) u OT BpeMeHN X AeNCTBUS
3) BA3KOCTb KOTOPbIX IMHENHO YMEHbLUAETCH NPy YBENUYEeHUN Temneparypbl
MpaBunbHLIN OTBET 2)

Mo okoH4YaHUM cemecTpa NPOBOAUTCA MPOMEXYTOUYHAA aTTectaunsa B oopme 3ayeTa. K 3auety
obyuatoLmecs nonyyarT nepeveHb BONPOCOB, N3 KoTopbix dopmupytotes KM no npegmery.
[ns oueHMBaHUA pe3dynbTaToB 06YyYEeHUA Ha 3a4eTe MCNONb3YTCA creayowme nokasaTenu:

1) 3HaHMe ponu U3NKO-XUMUYECKMX SBMEHUMM Ha rpaHuue pasgena a3 B CTPYKTYpHO-
MEeXaHU4eCKMX CBONCTBAX OUCMNEPCHbIX CUCTEM;

2) 3HaHME pPeosiorMyeckoro MeToga Ans  uaeanu3vMpoBaHHOIO  OMUCaHUS  MEXaHW4eCcKoro
noBefeHNa ANCMNEPCHbIX CUCTEM U YMEHUEe MOLENUpoBaTb MexaHU4eckoe NoBeAeHNe MaTepuarnoB C
MOMOLLIbIO MPOCTENLLNX PEOSIOTMYECKNX MOAENEN U UX KOMOUHALNIA;

3) BRNageHne HaBblKaMW  UCMNOSMb30BaHWUS OCHOB  (PUBMKO-XMMWYECKON  MEXaHWKM  ans
NPOrHO3MPOBaHUSA CTPYKTYPHO-MEXaHUYECKNX CBONCTB pPasfUYHbIX ANCNEPCHBLIX CUCTEM; crocobamum
yrnpaBneHnsi CTPYKTYPHO-MEXaHUYEeCKMMIN CBOMCTBaMU MaTepuasnos.

[nsa oueHMBaHUA pesynbTaToB 0O6yYeHUs Ha 3a4eTe MCNONb3YETCA - 3a4TEHO, HE 3a4TEHO.

Mpn peanusaumm AUCUMNAMHBL C  MNPUMEHEHUEM [OUCTaHUMOHHBIX 0BpasoBaTernbHbIX
TEXHONMOMMN oOueHKa 3a 3a4yeT/ak3amMeH MOXeT ObiTb BbICTaBreHa MO pesynbTaTtaM TeKyLlen
aTTecTtaumm obyyaroLlerocst B cemectpe.

CooTHoLLEHNE NoKasaTernen, Kputepmes U LWKarnbl oleHnBaHNA pe3ynbTaToB O6y‘-IeHVIF|

YpoBeHb
KpuTepuu oueHnBaHna KomneTeHunm copmmpoBaH | Llkana oueHoK
HOCTU
KOMMNEeTeHLUNN

MonHoe cooTBeTCTBUE oTeeTa obyyatoLerocs BCEM
nepeYncneHHbIM KputepusamM. MpoaeMoHCTPUpPOBaHO BCECTOPOHHEE U
rmybokoe 3HaHUMEe TEeOpPeTUMYECKMX OCHOB CTPYKTYpoOOpasoBaHus B
LMCNEPCHBIX CUCTEMAX, 3aKOHOB PEONOruu; CTPYKTYPHO-MEXaHUYECKUX
CBOWCTB [OWCMEPCHbIX CUCTEM, (PUSUKO-XUMUYECKUX SIBNIEHWUA B
npoueccax gedopMauum 1 paspyLleHusi TBepabixX Ter.

[NoBbILLEHHbIN
YpOBEHb

3ayTeHo




Obyuatowwumiica Bnageet TeopeTu4eckummn OCHOBamu
CTPYKTYpOoOOpa3oBaHusl B AUCNEPCHbIX CUCTEMAX, AaeT 060CHOBaHHbIN
W  apryMeHTUMPOBaHHbLIA OTBET Ha MOCTaBIEHHbIE  BOMPOCHI.
Copepxatcsi HENPUHUMNUAnNbHbIX OLWMOKA M HETOYHOCTW, KOTopble
AOIMKHbI  ObITb  UCMpaBfeHbl B COOTBETCTBMM C 3aMeYaHUsiMU U
BOMpocamy 3SK3ameHaTopa.

BbasoBbIl
YPOBEHb

3ayTeHo

O6yyatowmiicss  JEMOHCTPMPYET  YacTUYHble 3HAHUS  OCHOB
CTPYKTYypoOOpa3oBaHMss B [MCMEPCHbIX cucTemMax UM crnocobos
ynpaBneHnsa nx CTPYKTYPHO-MeXaHUYeCcKMMIU CBOMCTBaMM.

MoporoBbin
YypOBEHb

3ayTeHo

OTtBert Ha KOHTPOIbHO-U3MEPUTESbHbIN mMartepuan He
COOTBETCTBYET  MNepeynucrneHHbiM  nokasatenam.  Obyvarowmics
OEMOHCTPUpPYET OTPbIBOYHbIE, parMeHTapHble 3HaHWH, AonyckaeT
rpybble ownbkun. [JonyleHHble OWNOKN B U3NOXEHUN MaTepuana He
B COCTOSIHUM UCNpaBuUTb B COOTBETCTBUM C 3aMevyaHusiMU U
HaBOASLMMM BONpOCaMun npenogasartens.

He 3ayTteHo




