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PABOYAS MPOrPAMMA YYEEHOW OUCLMMNIUHBI

B1.B.[1B.05.02 ®usnko-xmmmnyeckas MexaHuka

1. Kog n HaumeHOBaHMe HanpaBeHUA NOArOTOBKM:
04.03.01 Xumusga

2. Npodunb: TeopeTnyeckasn n aKcrnepuMeHTanbHas XMMus
3. Kanudmkauma BbinyckHuKa: 6akanasp
4. dDopma oby4yeHuUA: ovHas

5. Kachepgpa, oTBevarowasn 3a peanmsaumio QUCLUNIUHDI:
Kadpeapa BbICOKOMOSEKYNAPHbBIX COEANHEHUI N KONNOUOHON XUMUK

6. CoctaBuTenu nporpamMmmsi:
CnenuoBa Ornbra BaneHTMHOBHA, kKaHAMAAT XMMUYECKUX HaYK, AOLIEHT

7.PekoMmeHAOBaHa: Hay4YHO-MEeTOANYECKMM COBETOM XMMMUYECKOro hakynbTeTa,
npotokon Ne 3 ot 19.06.2022

8. YuebHbin roa:  2025-2026 CemecTp: 8



9. Llenu 1 3apgaym y4e6HOM ANCLUNIIUHDBI:

Llensimu oceoeHusi y4ebHoU OucyurniuHbl S611siKomcs:

- dbopmMmpoBaHue npeacTaBneHnin 0 3aBUCUMOCTU CTPYKTYPHO-MEXaHUYEeCKUX CBONCTB
ANCMEPCHbLIX CUCTEM M MaTepuarioB OT (PU3UKO-XMMUYECKUX SIBIIEHWA Ha MOBEPXHOCTSAX
pasgena gas.

3adayu y4ebHoU OuCyuUmnUHbI:

—  M3Yy4YeHue NpoLEeCcCoB CTPYKTYpoobpas3oBaHUs B ANCNEPCHbIX CUCTEMAX;

— M3y4YeHWe uvaeanbHbIX 3aKOHOB pPeonorMM W KOMOMHaUMKA  NPOCTEMLLMX
peonorn4ecknx Moaenemn, onucbiBaloLLnX MeEXaHYeckoe nosBeaeHne Ten,

—  M3Y4YeHue peoriormM4ecknx CBOMCTB OUCMEPCHBIX CUCTEM,

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

peweHna npakTM4eCKmnxX 3agad.

10. Mecto y4yebHOM AucuunnuHbl B cTpyktype OOIl: gucumnnvHa Bxoaut B Briok 1.
OvicuynnuHel (Moaynu), B 4acTb, (QOPMMPYEMYK y4yacTHMKaMu obGpas3oBaTenibHbIX OTHOLLEHWMN,
SBNsieTCs gucuunnuHon (mogynem) no Beidopy 5 (OB.5). Oby4vatowmnca ons nsydeHns QucumuniivHbl
OOMMKeH OCBOUTbL KypCbl (PU3NKKN, HEOPraHNYECKOW, (PU3NYECKON U KOSNSTOMOHOW XUMUN.

11. MnaHuMpyeMble pe3ynbTaTbl 06y4YeHUsA No AUucuUnIuHe/Moaynko (3HaHUSA, yMEHUA,
HaBbIKM), COOTHECEHHbIe c nraHMpyeMbIiMu pe3ynbTatamm OCBOEHMUS

oGpasoBaTeanon nporpamMmmbl (KOMHeTeHLI,VIHMVI) n UHOAUKaTopamMun UX 4OCTUXEHUA:

Kog HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHns
KOMneTeHuun
MKB-1 | CnocobeH MKB-1.1 | O6ecneumBaeT cbop | 3HaTh:
npoBoanTb cbop, Hay4HO- - UICTOYHUKN HaYyYHO-TEXHNYECKON MHopMaLnK,
aHanus un TEXHUYECKOW XypHanbl 0Te4eCTBEHHON U MeXAyHapOaHOM
o6paboTky (HayuHoOR) Hay4yHON NepmoamKu, OCHOBbLI MOUCKa NaTEHTHON
Hay4Ho- UHdopmMaLun, MHdOopMaLnu.
TEeXHUYECKON HeobxoaumoWn ans YMmeTb:
(HayuHOR) pelueHusa 3agav - OCYLLECTBNATb NOUCK HaYYHO-TEXHUYECKOW
MHdopMaLuu, nccnegoBaHus, MHOPMaLUK C UCNOSTb30BaHNEM PECYPCOB CETU
HeobxogMmon NocTaBlieHHbIX WHTepHeT, 6a3 AaHHbIX; 0hOopMNATE OTHET O
Ans pelleHns cneumnanmcTom pesynbTatax novcka uHopmaumm.
3agav Bonee BbICOKON Bnagetsb:
XUMUYECKOM KBanvdukaumm - IpMeMamMu rnoncka Hay4Ho-TEXHNYECKON
HanpasneHHocTH, | MKB-1.2 | CocTtaBnseT WHopMaLnmM N MeTogamu cCoCTaBeHNs OTYETOB
nocTaBneHHbIX aHanuUTU4eckun 0 pesynbTaTax Noucka;
cneumanucTom 0630p - HaBblkaMu NpoBeAeHNsT XMMUYECKOro
©ornee BbICOKON nuTepaTypHbIX aKCcnepuMMeHTa U ohOpMIeHNs ero pesynbTaTos;
KBanudukaumm WUCTOYHMKOB MO - HaBblkaMu NMaHUPOBaHUS, aHanusa u
3aiaHHol TemaTuke, | 0606LLeHNs pe3ynbTaToB IKCNEPUMEHTA.
ochopmMIisieT oTyYeThl
O BbIMOMHEHUN
Hay4Ho-
nccregoBaTenbCKnX
3aJad no 3agaHHon
dopme




MBK-2

CnocobeH
NPOEKTUPOBATL U
OCYLLIECTBNATb
HanpaBfieHHbIN
CUHTE3
XUMUYECKNX
COeNHEeHUN c
3a4aHHbIM
Habopom CBOWNCTB
B pamMKax
nocTaBfieHHOMN
3agayn

MKB-2.1

CnocobeH
NpPOEeKTUPOBaTh
HanpaBfeHHbIN
CUHTE3 XUMMUYECKUX
COoeVHEeHNN c
3afaHHbIM Habopom
CBOWCTB B paMKax
nocTaBneHHON
3agayn

3HaTb:

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

- B3aMMOCB$I3b CTPYKTYpoobpa3oBaHus B
ANCNEPCHBIX cUCTEMAaXxX C UX PU3NKO-
XMMUYECKUMU CBOMCTBaAMU ANSA BbIABNEHUSA

MKB-2.2

CnocobeH
OCYLLEeCTBMATb
HanpaBneHHbIN
CUHTE3 XUMNYECKNX
CoeINHEeHN No
3a4aHnio
cneunanucrta bonee
BbICOKOM
KBanudunkaumnm

NPUKNagHbIX CBONCTB CUHTE3NPYEMbIX BELLECTB
1 MaTepuarnos.

YmeThb:

NPUMEHATL Ha NPaKTUKE COBPEMEHHbIE
peonornyeckme MeToabl UCCreaoBaHus.
Bnapgetb:

- HaBblKaMW MCMOMb30BaHUS OCHOB (OU3UKO-
XUMUYECKON MEXaHWKM ANna MNpPOrHo3npoBaHus
CTPYKTYPHO-MEXaHNYECKMX CBOWCTB pPasfiMyHbIX

MKB-2.3

Bbibupaet
TeXHU4eckne
cpencTtea U MeToabl
ucnbiTaHunm (13
Habopa
nmerLmnxcsa) ang
peLueHus
MoCTaBMNEeHHbIX
3apa4y HNOKP

[AMCNEPCHbIX CUCTEM;
- cnocobamu ynpaBneHus CTpykTypHO-
MeXaHU4YeCKMMU CBONCTBaMM MaTepuanos.

MKB-2.4

[oTOBUT 06BbEKTHI
nccneanoBaHuA

12. O6bem gucuunnuHbl B 3a4eTHbIX eanHuuax/yacax — 3/108.

CDopma npome)KyTquoﬁ aTTecTauuvm 3a4erT.
13. TpypoeMKkocTb Mo Buaam y4yebHon paboTbl
TpyaoemMKkocTb
Bug yuebHol paboTbl Bcero Mo cemectpam
8 cemecTtp
KoHTakTHas pabota 72 72
nekumm 36 36
npakTudeckune 36 36
B TOM 4mche:
nabopaTtopHble
KypcoBasi paboTta
CamoctosTenbHasa pabota 36 36
lMpomexyTouHasa atTecTauus (018 sk3ameHa)
UToro: 108 108




13.1. CopgepxaHne ANCLMNITUHbI

n/n Peanusauus
pasgena
HavnmeHoBaHue OUCLMNIUHBI
CopepxaHue pasgena guCuUnIvHbl
pasgena gucCLMNInHbI C NOMOLLbIO
OHIamnH-
Kypca, QYMK
1. Nlekuum
1.1 dopmupoBaHMe CTPYKTYpP B pasnuUyHbIX OUCNEPCHbIX cucTtemax | https://edu.vs
(HaHOCKCTEMAX) Kak YacTHbIN cnyyan Koarynauun. | u.ru/course/vi
KoarynsiymoHHO-TUKCOTPOMHbIE " KOHAEHcaumnoHHo- | ew.php?id=9
CTpykTypoobpasoBaH .
Me B ANCREpPCHBIX KpUCTannusauMoHHble  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 PEeonoruMu. npocTenlne peonornyeckue | 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 " HebuHramoBckue | ew.php?id=9
no CTPYKTYpPHO- TBepmoobpasHble Tena. MeTtogbl  mM3MepeHus  BsiskocTu. | 870
MEeXaHN4YeCKNM BA3KOCTb  XMOKMX —arperatMBHO  YCTOMYMBBIX — AMCMEPCHbIX
CBOWCTBaM cuctemM. YpaBHeHve OJnHwWwTerHa. YpaBHeHus Mapka-KyHa-

XayBuHKa 1 XarrvHca Ans pacTBopoB MNOSIMMEPOB.

1.4 | Peonornyeckue Peonornyeckne cBOMCTBa CTPYKTYPUPOBAHHbIX XuakoobpasHbix | https://edu.vs
CBOMCTBA n TBEepaoobpasHbiX CcuUcTeM. TuUNUYHbIE KpMBbIE TeuveHus. | u.ru/course/vi
CTPYKTYPUPOBAHHbIX XapakTepuCTMKN NPOYHOCTU CTPYKTYpPbl. 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  xmakow a3kl  Ha  NPOYHOCTb UM | ew.php?id=9
PU3nNKo-xMMmyeckme
nnacTUYHOCTb TBepablx Ten — 3addekt PebuHpgepa. 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
npoyHoctTn. OcHOBHble  OpMbl  nposiBNeHus  addekTa:
MOHMXEHME  MPOYHOCTM U obneryeHne  NNacTUYECKOro
AedopmnposaHus TBEpAoro Tena. MpakTnyeckoe
ucnonb3oBaHune 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. —Lp—870

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

. u.ru/coursel/vi
nccrnenoBaHus MprHLMNBLI MOAENMPOBaHUSA PEOSIOrMYECKNX CBOWCTB Ter. ew phn?id=9
ANCMEePCHbIX CUCTEM _ﬁ&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 | Peonorunyeckmne https://edu.vs
cBoOWCTBA u.ru/course/vi
CTPYKTYPUPOBaAHHbIX Peonornyeckne CBONCTBa CTPYKTYPUPOBAHHBIX XnaKkoobpasHbix | ew.php?id=9
XNOKooOpasHbIX U N TBEpPA006pPa3HbIX CUCTEM 870
TBEpAo0bpasHbIX
CUCTEM

2.5 | ®dusmko-xmmmnveckme 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) AUCUMNNUHBI U BUAbI 3aHATUN

Buabl 3aHATUIN (KONMYECTBO YacoB)
Ne HanmeHoBaHue TemMbl
CamocTosaTenbHas

n/n (paspena) AUCUMNNUHGI Nekummn | MpakTuyeckne | JNlaGopaTopHbie 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
TBEpAo0bpasHbIX CUCTEM

DU3NKO-XMUYeckme
SIBNEHNs1 B npoLieccax
aedopmaunn n
paspylleHus TBepablX Ten

NToro: 36 36 36 108

14. MeToan4yeckue ykasaH1Ma Ans odyvyarowmxca no 0oCBOEHUIO AUCLUMNIIUHDbI
(pekomeHOayuu obyyarowuMcs o 0C8O0EHUI0 QUCUUNIUHBI: yKaszaHue Hauboree crioXHbIX pa3deros, paboma c
KOHcriekmamu siekyud, npe3eHmauUoHHbIM MamepuasnoM, pekoMeHOayuU ro 8bIMoIHEHUO Kypcoeol pabomkbi,
10 opaaHu3ayuu camocmosimersibHol pabomai o ducyuniuHe u op)

B y4ebHOM npouecce ncnonbayloTcsa cregyowme popmbl paboThbi:
- NpoBeAeHne Nekuni,
- NpOBeAEHME NPaKTUYECKMNX 3aHATUN,
- BHEayguMTOpHasi camocTosiTenbHasi paboTa CTyQeHTOB.

OpraHnsaumoHHas CTpyKTypa NEKLMOHHOIO 3aHATUS:

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

2. PasbsAcHeHWe BONPOCOB TEOPETUYECKOro 1 NpakTUYEeCKoro nnaHa ans peLueHnsa noctaBneHHom
npobriemsl.

3. PaccmoTtpeHne nyTen peLueHnsi NpobrnemMHOro Bonpoca Ha KOHKPETHbIX NpuMepax.

4. 3akntoyeHne, opmMynMpoBKa BbIBOOOB.

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

—_—
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OpraHunsaumoHHasa CTpyKTypa NpakTUYeCcKoro 3aHATUSA:
1. dopmynupoBka Lenen 3aHATUS U OTBeTbl Ha BOMPOCHI CTYOEHTOB.
2. O3HaKoMNeHne ¢ TeopeTUYEeCKON OCHOBOM 3aHATUA. YCTHbIN ONpoC.
3. PelleHune npakTnyecknx 3agaHumn.
4. CamocTosATenbHOE BbIMNOMHEHNE TECTOBLIX 3a4aHWN, pelleHne 3a4ay ¢ Lenbio BbiBMEHUS YPOBHS
OCBOEHVSI MaTepuana no TeMaTuKe 3aHATUS.

TeKyLwmn KOHTPOMb NPOBOANTCA NyTEM NPOBEPKN BbINOSTHEHUS AOMALLHEro 3agaHus, TeCTOBbIX
3a[laHUN, KOHTPOSbHbIX paboT.

KoHTponb OCBOEHMA TeopeTMyeckoro martepuana MpoBOAUTCA MOcne npocrylwmBaHuS
CTyOQeHTaMn NEeKUUOHHOro mMaTtepuana no Kaxgon TemMe B BuAe YCTHOro onpoca U BbIMNOMHEHUS
JOMalWHUX 3adaHui. BbInonHeHMe [OoMallHMX 3afaHuii KOHTponupyeT nektop. ExeHegenbHo
CTYOEHTbl UMEIT BO3MOXHOCTb BbISICHATbL BCE BOMPOCHI, OCBOEHME KOTOPLIX Bbl3blBAaeT TPYOHOCTMH,
Ha KOHCynbTaUMsX C JIEKTOPOM B crielmansHO OTBeAeHHble A5 3TOr0 KOHTaKTHbIE Yachl.

Mpn peanusaumm AUCUMNANHBI C WCMNOMb30BaHWEM [UCTaHUMOHHbBIX OBpa3oBaTerbHbIX
TEXHOMOMNN MCMNOMb3YTCA MHCTPYMEHTbI SMNEKTPOHHOM MHOpMaLMOHHO-06pa3oBaTenbHOW cpeapbl
BI'Y «9nektpoHHbIn yHuBepcuteT BIY» (https://edu.vsu.ru) n/vmnu “MOOK BI'Y” (https://mooc.vsu.ru),
cepBucbl BuaeokoHdepeHumn (BigBlueButton, Zoom, Discord u gp.), SnekTpoHHas nouTa,
MeCCeHaXepbl U CoLCeTH.

15. MepeyeHb OCHOBHOW MW [OMOJIHUTENILHOW NUTEpaTypbl, PECYPCOB WHTEPHET,

HeoOXoaUMbIX AONA OCBOEHUA AUCUUNIUHBI (criucok numepamypbl OGOpMISemcs 6
coomeemcmeuu ¢ mpebogaHusmu OCT u ucrionb3yemcs obuwjasi CKe03Hasi Hymepauus 0ns 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. HeHbl0TOHOBCKOE noBeAeHne CTPYKTypupoBaHHbix cuctem / E.A. KnpcaHos,
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.1O. OcHOBbI U3NKO-XMMUYECKON MEXAHWKN SKCTPYAMPOBAHHbLIX KaTanM3aTopos
4 n copbenTtos / B.1O. MNMpokodbes, N1.B. Pasrosopos, A.lN. UnbuH. — Mockea: KPACAHA, 2013. —
314 c.

2

6) OONnOoJNIHUTEeNbHad nutepartypa:

Ne n/n MNcToYHMK

5 3umoH A.[l. KonnougHasa xumusa (B ToM yncrne HaHoyactuy) / A.l. S3umoH. — M.: ATAP, 2007. —
343 c.

6 Menbpman M.N. KonnonagHaa xumna / M.U. M'enbdman, O.B. KoBanesuy, B.I1. KOctpaTtos. —
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 cpeq / A.B. MHoeson, [1.M. Knumos, B.M.
YecHokoB. — M.: ®uamatnuT, 2004. — 272 c.

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

Ne n/n Pecypc

9 YOMK «dusmko-xummnyeckasa 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 EcTecTBeHHO-Hay4HbIN 0OpasoBaTenbHbIi 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/

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

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

Chemnet — oduumnanbHoe 3NEKTPOHHOE u3gaHue Xummudeckoro dakynbteta MIY B Internet
http://www.chem.msu.ru/rus

16 OneKkTpoHHO-6ubnuoTedHas cuctema "KoHcynbeTaHT ctygeHTa” http://www.studmedlib.ru

13

15

16. MNMepeyeHb y4ebHO-meTOQMYECKOro obecneyeHUs ANs CaMOCTOATENbHOW paboTbl
(y4ebHO-memoduyeckue pekomeHOauuu, nocobusi, 3adaqyHuKu, MemoOu4vyecKue yKa3aHUsl 10 8bINOJIHEHUIO
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 lNpesungerHta Poccun B.H. EnbunHa .— Mockea ; ExkatepuHbypr :
HKOpaurT : MisgatenbcTBo Ypanbckoro yHmusepcuteta, 2018. — 185 c.

JlTabopaTopHble paboTbl 1 3agaum no konnovaHon xumum / HO.IN. ®ponos, A.C. Npoackui, B.B.
Hasapos u gp. ; noa pea. KO.I'. ®ponosa u A.C. 'poackoro. — M.: Xumus, 1986. — 214 c.

17. ObpasoBaTenbHblie TeXHONOrMN, UCNONb3yeMble NPy peanusauum y4yeoHomn
AUCLUMNNUHBI, BKINOYasa AMCTaHUUOHHbIe obpa3oBaTtenbHble TexHonoruu (JOT),
3aneKkTpoHHoe oby4yeHue (30), cmewaHHOe oOy4eHue:

Mpn peanusaumm ONCUMNNHBI UCNONB3YKTCS Knaccudeckme obpasoBaTenbHble TEXHOMNOrnm
6e3 3aMeHbl ayauTOPHbLIX 3aHATUA (NeKkunn u npaktudeckmx 3aHsatun) Ha OOT. OCHOBHble TunMbl
NeKkuMn — BBOAHble NeKkumn (B Hayane u3yyYyeHuss OUCLMNIAWHBI) U MHEOPMALMOHHbIE NEeKUMM C
Bu3yanusaumen (MynbTUMeOunHble npe3eHTauuun). [lpoBegeHMe NPOMEXYTOYHOM aTTecTauuu
ocyuiectensietca B popme ycTHoro cobecegoBaHus no KMM. CamocTtositenbHasi paboTta no Bcem
pasgenam npeanonaraet BbINofHeHne 0b6a3aTenbHbIX MMCbMEHHbIX AOMAaLLHUX 3a0aHWUN.

Mpn peanusaumm y4ebHON ANCUUNNNHBI UCMOSb3YIOTCA ANIEMEHTbI NEKTPOHHOrO 00yyeHnsa u
pasfnMyHble OuUCTaHUMOHHble oOpasoBaTenibHble TEXHOSMorMM, no3sonswmne obecneymBaTb
onocpedoBaHHOE B3auUMOZEWCTBME (Ha pacCcTodHun) npenogasatenen un  obyyaroLmxcs,
BKMOYasi  MHCTPYMEHTblI  ONIEKTPOHHOM  MHQOPMauMOHHO-OOpa3oBaTenbHoOM  cpeabl  BIY
«ONEKTPOHHbIN yHUBEpPCUTET BIry» (https://edu.vsu.ru) n/nnm “‘“MOOK BIry”
(https://mooc.vsu.ru), npoBedeHne BebBUHAPOB, BUOEOKOHMEpeHunn (B TOM 4ucre C
NPUMEHEHNEM cepsucos  Zoom, Discord n ap.), B3aMMOAEeNcTBmne B  couceTsx,
nocpeacTBOM 3IEKTPOHHOWN NOYTbI, MECCEHKEPOB.

18. MaTepnanbHoO-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
coaepXaHMeM creayrLmnx pa3aenos AUCLUNINHDI:

HavnmeHoBaHue WHankaTop(bl)
Ne KomneTeH
pasgena aucumniuHbl [OCTUXEHNSA OueHouHble cpeacTaa
n/n (moayns) umA(v) KOMMeTeHLmMmn
CtpykTypoobpasoBaHue MKB-1.1
| oo ey | RS et oo
cheTeMAX MKB-2 NKB-2.1 A
MKB-2.2



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/

HaunmeHoBaHve NHaunkaTop(bl)
Ne KomneTteH
pasgena OQUCLUMNIIMHbI OOCTUXKEHNS OueHouHble cpeacTBa
n/n ums(n)
(mogyns) KOMMNeTEeHLMMN
Peonoruyeckuin metop MKB-1.1
ncenegoBaHusa MNKB-1 MKB-1.2 Howmalutme sananns
2 [MCNEPCHbIX CUCTEM MKB-2 MKB-2.1 [MpaKTNKO-OpUEHTMPOBAHHbIE 3a4aHuUs
MKB-2.2 TecToBble 3aaaHns
Knaccudmkauus
D,VICI'Iech*?-IbIXLCl)VICTeM no MKB-1.1
3 CTOVKTVOHO- MKB-1 MKB-1.2 [omaluHne 3aganus
PYKTYP MKB-2 MKB-2.1 TecToBble 3agaHus
MexaHMNYeCKNM MKB-2.3
CBOWCTBaM
Peonornyeckune
cBOWMCTBa MNKB-1.1 [omaliHne 3apaHus
4 | CTPYKTYpPMPOBaHHbIX MKB-1 MKB-1.2 MMpakTuko-opneHTMpoBaHHbIE 3aaHNst
NIOKOOBpPa3HbIX 1 MKB-2 MKB-2.1 TecToBble 3aaHVs
TBEpAo0bpasHbIX MKB-2.3
CUCTEM
DU3NKO-XMUYeckKme KB-1.1 [loMaLLHVe 3aaaHMs
SIBNEHNs1 B nNpoLieccax MKB-1 2 n i
5 nedopMaLmm 1 MKB-1 . PaKTUKO-OPUEHTMPOBaHHbIE 3a4aHnd
MKB-2 MKB-2.3 TecToBble 3a4aHVs
paspyLLeHus TBEPAbIX MKB-2.4
Ten
lMpomexyToyHas aTTectauns MNepeyeHb BONpoOCOB
dopma KOHTpOns - 3a4eT

20. TunoBble OLIEHOYHblE cpeAcTBa M MeToAMYEeCKMe MaTepuanbl, onpegensiowme
npoueaypbl OLleHUBaHUA

OueHKa 3HaHMA, YMEHUIN N HaBbLIKOB, XapakTepuaylowas atanbl (opMUPOBaAHNS KOMMNETEHLUUNA B
pamKax n3y4yeHns ANCUUninHbI OCYLLECTBNAETCA B XO4Ee TEKyLLen U NPOMEXYTOYHON aTTecTalmn.

Tekywaa arrectauus nNpoBOAUTCHA B COOTBETCTBUM C [lonoXeHMeM O TeKyllen aTTecTtauuun
obyyarowwmxca no nporpaMmam Bbicwero obpasoBaHus BOpOHEXCKOro rocygapCTBEHHOro
yHuBepcuTeTa. Tekywas arrectauus npoBOAUTCS B (popme: YCTHbI onpoc (MHAWBMAYaNbHbIV
Onpoc); BbIMNOMHEHNE NMUCbMEHHbIX AOMALUHUX U MNPAKTUKO-OPUEHTUPOBAHHLIX 3af4aHui, BbINONHEHNE
TECTOBbIX 3aaHUN.

lMpomexyToyHas aTtTectauus NpPOBOAUTCA B COOTBETCTBMM C [1ONOXEHMEM O NPOMEXYTOYHON
aTTecTtaumm obyyaroLmnxcs No nporpaMmmam BbicLIEro obpasoBaHus.

KoHTpoOnbHO-n3MeputenbHble MaTepuanbl MPOMEXYTOYHOM aTTecTaumm BKIOYaKT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMSOLNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWA, WU NpaKTU4YecKoe
3afaHue, N03BoONALLEE OLEHNTb CTENEHb CHOPMMPOBAHHOCTU YMEHUI U HABbIKOB.

Mpn oLeHnBaHMM NCNONBb3YIOTCS KAaYeCTBEHHbIE LLKanbl OLeHOK. Kputepun oueHMBaHnSa npMBeaeHb! B
n. 20.2.

20.1. TeKywun KOHTPOIb yCNeBaeMoCcTu

KoHTpornb ycrnesaeMocT MO AUCUMMINHE OCYLLECTBRSAETCHS C MOMOLLbI  criegyoLwmx
OLIEHOYHbIX CPEeACTB: MNPaKTUKO-OPUEHTUPOBaAHHbLIE 3aJaHusA, AOMallHWe 3ajaHusl, TecToBble
3aflaHn4, YCTHbIW ONpoc.

Bonpocbl gna gomawHero 3agaHus (QOPMYNUPYOTCA Ha MNpakTUY4ecKoM 3aHsaTun. Ha
crnefylowem NPakTUY4EeCKOM  3aHATUM CTyAEeHTbl NPEeACTaBMsOT pelleHne OOMalLHEro 3afaHus,
3aHATME HaYMHaEeTCs C OOCYXAEeHNS BapMaHTOB PeLUEHNS.

YCTHble 0npoCbl M TECTMPOBAHUSA MPOBOAATCA Ha MPaKTUYECKOM 3aHATUKM, O YeM
npenogasartenb 3apaHee cooblaeTt obyyaroLmmces.



[NepeyeHb TEM NPaKTUYECKNX 3aHATUN:

CTpyKkTypoobpasoBaHme B OUCMEPCHbBIX CUCTEMAX.

Peonornyeckuin metoa nccregoBaHnsa ANCNepPCHbIX CUCTEM.

Knaccundukaums gucnepcHbIX CUCTEM MO CTPYKTYPHO-MEXaHUYECKMM CBOMCTBAM.
Peornornyeckune cBoncTBa CTPYKTYPUPOBAHHBIX KNUOKOOOPa3HbIX 1 TBEPL000pa3HbIX CUCTEM.
Dun3MKo-XMMMYECKME SIBIIEHUS B NpoLeccax aedopMaumm n paspyLleHns TBepabIX Terl.

arwdE

[Mprmep TecToBOro 3agaHus

1. K peonoru4yeckmm cBOMCTBaM OTHOCATCS

1) npo4HoCTb

2) nnoTHocTb

3) BHA3KOCTb

4) NNacTU4YHOCTb

5) anexkTponpoBOAHOCTb

6) TennoemkocTb

7) ynpyroctb
2. MNMpun obpas3oBaHUM KOHAEHCALMOHHO-KPUCTaNNN3aLNOHHbIX CTPYKTYP B AUCMEPCHBIX CUCTEMAX MEXAY
YacTMLamMmn BO3HUKAKOT

1) koarynsiuMOHHbIE KOHTaKTbl Yepes NPOCIOWKY XUAKOCTM

2) asoBble KOHTaKTbI

3) KOHTaKTbl OTCYTCTBYIOT

4) aTOMHbIE€ KOHTaKTbI
3.KoarynsumoHHble CTpykTypbl 06pasytoTcs npu

1) koarynsiuMm YyacTuy B NEPBMYHOM MOTEHLMANIBHOM MUHUMYME

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

ONCMEePCUOHHON cpeabl
3) BO3HMKHOBEHUW MNPOCTPAHCTBEHHOW CETKM B pes3ynbTaTe HEemnocpeacTBEHHOro (pa3oBOro KOHTakTa
Mexay JYactuuamm 1 obpasoBaHMsa XMMNYECKUX CBA3EN

4. MNMoTeHumanbHasa KpuBas B3anMOAENCTBNSA YacTuL, COOTBETCTBYIOLLANA CTPYKType, obnagatoLLen
TUKCOTpONuen

U“
u 7T

1) 2) 3)

5. NgeanbHo ynpyroe Teno mogenupyeTcsa
1) wpgeanbHO ynpyrown NPY>XUHON
2) aBwxXeHMem NepdopMpOBaHHOIO MOPLLHA B ULMNNHAPE, 3aNONIHEHHOM XUOKOCTbIO
3) TBepAbIM TENOM, CKOMb3HALWMM MO NOBEPXHOCTU
6. Mogenb BruHrama onucbiBaeT peonorm4yeckme CBoOMCTea ... 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 ﬂ

dt
4) rzroe_t/tp
5) rzr*+ng

dt

8. TBeppoe Teno BefdeT cebs kak yrnpyroe TBepgoe Teno Npu CrefyloleM COOTHOLIEHUN MexXay BpemMeHeM
MPUNOXEHNS HaNPsHKeHNs t 1 BpeMeHeM penakcaLumn HanpshkeHus ty:

1) t>t,

2) t=t,

3) t<<t,
9. InnaTtaHTHLIMU XNAKOCTAMU ABMASOTCSA

1) pasbaBneHHble arperaTMBHO YCTOMYMBBIE AUCNEPCHBIE CUCTEMBI

2) pasbaBneHHble pacTBOPbI NONNMEPOB

3) BbLICOKOKOHLEHTPMPOBAaHHbIE arperaTuBHO YCTONYMBbLIE AUCMEPCHBIE CUCTEMBI
10. HbOTOHOBCKUMM XXMOKOCTAMM SABNSAOTCHA ANCMNEPCHBIE CUCTEMbI

1) c HEeBbICOKOW BA3KOCTbIO

2) BSA3KOCTb KOTOPbIX 3aBMCUT OT BPEMEHW AENCTBUS HANPsKeHUs caBura

3) BSA3KOCTb KOTOPbIX HE 3aBMCUT OT HaNpshXeHus (CKopocTu gechopmauun) u OT BPEMEHN NX OENCTBUS

4) BSI3KOCTb KOTOPbIX JIMHENHO YMEHbLLAETCH NPU yBENUYEHUN TeMNepaTypbl

n
dy

11. MokasaTenb n B ypaBHeHun Octeanbaa — Benns T = K| —— | ans aunataHTHbIX XWAKOCTENR npuHUMAaeT

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

12. Homep KpvBOW Te4EHUsI NCEBAONNACTUYECKOMN KUOKOCTM

ar 4 1 2 3 4

dr ///f

>

T
13. YpaBHeHune Mapka — KyHa — XayB1HKa AN BA3KOCTW pacTBOPOB NOSIMMEPOB
1) n=no(l +ky)
2) Nnpus = Ku M )
3) ny/c=[n]+Knlc+...
4) nyy/c =[nlexp (Ku [n] c)
5) [n] = KM®
14. YpaBHeHNe DNHLITENHA NSt BA3KOCTM ANCNEPCHBLIX CUCTEM
1) ny;=KMc
2) n=no(l+ ko)
3) nyg/c = [nlexp (Ky [n] c)
4) [l=km*
5) nyy/c=[n]+Knlc+...

15. MNceBoonnacTUYHOCTL — 3TO sABMEHUE
1) YMEHbLUEHNA BA3KOCTU NpPU yBENMNYEHUN HaNpAXeHna casura (CKOpOCTM cp,era)
2) BO3pacTaHna BA3KOCTU ,D,MCﬂepCHOI7I CcuctemMmbl npun yeenuydeHuUn npuknagbiBaemMoro K Hen
MeXaHU4eCKOro Hanps>xeHmnq
3) YMEHbLUEHNA BA3SKOCTU C TEHEHNEM BPEMEHMU MNMPU NOCTOSIHHOM CKOpOCTWU caBura



MNpumep gomallHero 3agaHus

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

r

2. B npencraeneHHoOM Ha puUCyHKe MexaHWU4eCKOW MOAENv, HaxoAALWEWCs Npu NMoCTOSTHHOM
HanpsbkeHUn 3agadbl: mogyns ynpyroctn G =10 kla, Baskoctb n = 30 kla-c, HanpsbkeHne T = 80
klMa. OnpenennTb OTHOCUTENBHYIO Aedopmanmio y Yepes 4 ¢ NoCre NPUITOXEHNST HaNPsKEHWS.

[Npumep NpPakTUKO-OPUEHTUPOBAHHOIO 3a4aHuUs

1.0npepennte BA3KOCTb rmapo3onsi okcornapokenaa naHtaHa LaOOH, ecnu koHueHTpauus
ancnepcHon pasbl coctaBnseT 2 % (Macc.). Yactuubl MMetoT cdpepudeckyto hopmMy, X NIIOTHOCTb
coctaensieT 5,7 r/cm®. MnoTHocTb Bogbl npumnuTe pasHoii 1,0 r/cm®.

2. Paccuutaiite TonwmHy rugpatHbix obonovek yactuy rugposons Ce0,-ZrO, (COOTHOLEHME
4:1), ecnn aKcnepuMeHTanbHO YCTaHOBMEHO, 4YTO BA3KOCTb 2,5 % (macc.) 3onsa coctasnget 1,03-10°
®MNa-c. MnoTHocTb cdbepuyecknx 4acTuL, AUCNepcHol dasbl coctasnset 7,0 r/cm®, MMOTHOCTb
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. NMpomexyToyHaa aTrecTtauus

lMpomexyToyHas aTtTectaums NoO AUCUMMIMHE OCYLLECTBSETCA C MOMOLLbIO CreayoLwmx
OLEHOYHbIX cpeacTB: cobecenoBaHme No Gunetam K 3a4veTy.

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 peoniormmn 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 KpmBasi XxmakoobpasHbix cuctem. Peonormyeckue KpmBbie TBEpA00OpPa3HbIX
cUCTEM.

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

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

PeomeTpusa. MeTtoabl Bucko3anmeTpumn. 3akoHbl [Nyasenng 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.

NMKB-1. Cnocob6eH oOCywecTBNATb KOHTPONb KayecTBa CbIPbfi, KOMMOHEHTOB M

BbINyCKaeMoW NMpoAYyKLUN XMMMUYECKOro Ha3HayeHusi, NPOBOAUTb MacnopTU3auuio ToBapHOM
NPOAYKLUN.

I'IepeHeHb 3apaHun gnsa npoBepKu CCbOpMMpOBaHHOCTVI KoMneTeHUunn:

1. Kpeonoruyecknm cBOMCTBaAM OTHOCHTCSA

1) npo4YHOCTb

2) NNOTHOCTb

3) BA3KOCTb

4) nnacTU4HOCTb

5) anekTponpoBOAHOCTb

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 p,ecbopmau,vwl NONMMHOCTbKO BOCCTaHaBIMBaTb CBOK MNepBOHaYalribHYH (bopmy
Ha3blBaeTCA ...

1) ynpyrocTbto

2) NNacTUYHOCTbIO

3) TBEPOOCTbIO

4) NpOYHOCTbIO
MpaBunbHbIN OTBET 1)

4. B KakuMx eguHuLax n3amMepsoT BA3KOCTb B cucteme CA?

1) Mackanb:cekyHaa
2) nyas

3) caHTunyas

4) Mackanb
MpaBunbHbIN OTBET 1)



EnvHuua namepeHnst HanpshkeHus casura
1)H
2) M
3) Hic
4) H/m?
MpaBunbHLIN OTBET 4)

Mo kakomy npusHaky KnaccuuumpyoT AMCNEPCHbIE CUCTEMbI HA CBA3HOAMUCNEPCHbIE U
csobogHoamcnepcHbie?

1) no cTeneHn aucnepcHoOCTH

2) no arperaTHOMY COCTOSIHUIO AUCNepCcHON dhasbl U AMCNEPCUOHHON cpeapbl

3) nNo B3anmMoaencTBmio YacTuy, gucnepcHom dasbl

4) No B3anMOLEeNCTBUIO AUCNEPCHON hasbl U OUCNEPCUOHHON cpeabl

MpaBunbHLIN OTBET 3)

Mpn o6pasoBaHMN KOHAEHCALMOHHO-KPUCTANMM3aLUMOHHbIX CTPYKTYP B AUCNEPCHBIX CUCTEMaXxX MeXay
YacTuLaMm BO3HMKaKT

1) KoarynsuMOHHbIE KOHTaKTbl Yepes NPOCIOWKY XUAKOCTK

2) ha3oBble KOHTaKTbI

3) KOHTaKTbl OTCYTCTBYIOT

4) aTOMHbIE KOHTaKTbI

MpaBunbHbIN OTBET 2)

Mpn o6pasoBaHMK KOArynNAUMOHHBIX CTPYKTYP B AUCMEPCHBIX CUCTEMax Mexay YacTuuammn BO3HWUKaT
1) KOHTaKTbl Yepe3 MPOCIIONKY XXNOKOCTH
2) ba3oBble KOHTaKTbI
3) KOHTaKTbl OTCYTCTBYIOT
MpaBunbHbIN OTBET 1)

KoarynsiumoHHble CTPYKTYpbl 06pasyoTcs npu
1) Koarynaumm yactuy, B NepBOM NOTEHLMANIbHOM MUHUMYME
2) obpa3oBaHuMM MPOCTPaAHCTBEHHOW CETKM B pe3ynbTaTe B3aMModmKcaLMm YacTuL, Yepes NpoConkm
ONCNEPCUOHHOM cpeabl
3) BO3HUKHOBEHUM MPOCTPAHCTBEHHOW CETKM B pe3ynbTaTe HENOCPEACTBEHHOIO ha30BOro 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 pe3ynbTaTe B3auModuKcaLlmum YacTuL, Yepes Npocrionku

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

Mexgy Yactmuamu 1 06pasoBaHns XMMUYECKNX CBA3EN
MpaBunbHbIN OTBET 3)

NMKB-2. Cnoco6eH BblIOMpaTb TeXHUYECKME CpeacTBa U MeToAbl UCTIbITAaHUN OO BLEKTOB

HEeoOpraHM4eCKoM XMMMUU ONA peLleHUA TeXHONOrM4YecKmnx 3agad, NocTaBneHHbIX
cneuymManucTom bonee BbICOKOW KBanudukauumm.

MepeyeHb 3apaHun AnNs npoBepku chopMMPOBAHHOCTU KOMMNETEHLUN:

1.

2.

Mogenb CeH-BeHaHa-KynoHa onucbiBaeT peonornyeckmue CBOMCTBa MAearnbHbIX ... TN
1) BA3KMX
2) ynpyrux
3) nnacTnyeckux
4) BA3KONNACTUYECKMX
MpaBunbHbIN OTBET 3)

Mogenb N'yka onucbiBaeT peonormdeckme CBOMCTBA naearnbHbIX ... TEMN
1) BA3KUX
2) ynpyrux



3) nnacTnyeckux
4) ynpyroBsi3knx
MpaBunbHLIN OTBET 2)

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

4. Mopgenb bruHrama onuckiBaeT peonorn4yeckne CBOMCTBA ... Ten
1) BsA3KOynpyrnx
2) NNacTn4eckux
3) BA3KOMNACTUYECKNX
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) ynpyroBsaskmx
2) BA3KOYNpPYrmx
3) nnacTnyeckmx
4) BA3KONNACTUYECKMX
MpaBunbHbIN OTBET 2)

7. WpeanbHo ynpyroe Teno N'yka mogenupyetcs
1) ngeansHO yNpyrow Npy>XnUHoM
2) aBuxeHnem nNepdopMpPOBaHHOIo MOPLLHS B LUNUHAPE, 3aMOfIHEHHOM XUOKOCTbIO
3) TBEPAbIM TESIOM, CKOSb3SILUMM MO NOBEPXHOCTM
MpaBunbHbIN OTBET 1)

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

9. WpeanbHo nnactudeckoe Teno CeH-BeHaHa-KynoHa mogenvpyetcs
1) ngeansHO ynNpyrow Npy>XnMHoM
2) aBuxeHnem nNepdopMpPOBaHHOIO MOPLLHSA B LUNUHAPE, 3aN0ofIHEHHOM XUOKOCTbIO
3) TBEpPAbIM 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 NMPUYXUHbI
MpaBunbHbIN OTBET 4)

11. TwuxcoTponus — 3TO SIBICHHUE
1) BO3pacTaHnA BA3KOCTU ,D,MCI'IepCHOVI CUCTEeMbI Npun yBermn4eHnn npuknagbiBaemMoro K Hen
MeXaHU4eCKoro HanpsxeHud
2) YMEHbLUEeHUA BA3KOCTU C TEHYEHNEM BpPEMEHU NpU NOCTOSIHHOW CKOpOCTWU caBura
3) yBenn4yeHmna npo4HOCTU CTPYKTYpPbI ﬂMCﬂepCHOVI CUCTEeMbI Npun OEeNCTBMM Ha HEE MEXaHNYECKOrO
Hanps>xxeHuna



MpaBunbHLIN OTBET 2)

12. TllceBOgonnacTUYHOCTb — 3TO SIBNEHME
1) yMEeHbLUEHUSI BA3KOCTM NPY YBENIMYEHNW HAMpsXKeHns caBura (CKopocTu casura)
2) Bo3pacTaHus BA3KOCTM OUCMEPCHOWN CUCTEMBI NMPU YBENUYEHWUN NPUKNAAbIBAEMOrO K HEW
MEXaHNYEeCKOro HanpspkeHns
3) yMEeHbLUEHUSA BA3KOCTU C TEYEHUEM BPEMEHN MPU NOCTOAHHOM CKOPOCTU cABUra
MpaBunbHLIN OTBET 1)

13. [OunaTaHTHOCTb - 3TO SABMEHME
1) CHWXEHUA BA3KOCTU ANCNEPCHON CUCTEMBI NPU YBEMUYEHUN MPUNOXEHHOTO HaNpsXeHns casura
2) NOBbILLEHUSA BA3KOCTU ANCNEPCHON CUCTEMbI C POCTOM MPUMOXEHHOIO HAMNpsKeHUs casura
(ckopocTtu capura)
3) NOBbILLEHNST BA3KOCTW AUCNEPCHON CUCTEMBI NMPY NOCTOSIHHOW CKOPOCTU CABUra C TeYEHNEM BPEMEHMU
MpaBunbHLIN OTBET 2)

14. CsoncTBamu HbIOTOHOBCKOW XMAKOCTU 06nagatoT
1) KOHUEHTPVPOBaHHbIE ANCMEPCHbIE CUCTEMbI C YaCTUMLLAMN aHU30OMETPUYHOW POPMbl
2) pasbaBrieHHble arperaTMBHO YCTONYMBBLIE 3051 C YacTmuammn cepudeckon opmbl
3) pasbaBneHHble arperaTMBHO YCTOWYMBLIE ANCMEPCHBIE CUCTEMBI C YaCcTMLAMN aHU3OMETPUYHON
dopmbl
4) CTPYKTYpUpPOBaHHbIE XNOKOOOpa3sHble ANUCNEPCHbIE 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 HaMpsXeHus (CKopocTu gedopMauun) 1 oT BpeMEHU UX AeNCTBUS
3) BA3KOCTb KOTOPbIX IMHENHO YMEHbLUAETCH NPy YBENUYEeHUN Temneparypbl
MpaBunbHLIN OTBET 2)

Mo okoH4YaHWUM cemecTpa NPOBOAUTCA MPOMEXYTOUYHaA aTtTectaumna B popme 3ayeta. K 3avety
obyuatoLmecs nonyyarT nepeveHb BONPOCOB, N3 KoTopbix dopmupytotes KMM no npegmery.
[ns oueHMBaHUA pe3dynbTaToB 06YyYEeHUA Ha 3a4eTe MCNONb3YTCA creayowme nokasaTenu:

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

2) 3HaHME pPeosiorMyeckoro MeToga Ans  uaeanu3vMpoBaHHOIO  OMUCaHUS  MEXaHW4eCcKoro
noBefeHNa ANCMNEPCHbIX CUCTEM U YMEHMEe MOLENUpPOBaTb MexaHU4eckoe NoBeAEeHNe MaTepuarnos C
MOMOLLIbIO MPOCTENLLNX PEOSTOTMYECKUX MOAENEN U UX KOMOUHALNIA;

3) BRageHWe HaBblKaMW  UCMONb30BaHWS OCHOB  (PU3MKO-XMUMWUYECKOW  MEXaHwku  angd
NPOrHO3MPOBaAHUSA CTPYKTYPHO-MEXaHUYECKNX CBOMCTB pPasfnUYHbIX ANCNEPCHBLIX CUCTEM; crocobamu
yrnpaBneHnst CTPYKTYPHO-MEXaHUYeCKMMN CBOMCTBaMU MaTepuasnos.

[nsa oueHMBaHUA pesynbTaToB 0O6y4YeHUs Ha 3a4eTe MCNONb3YEeTCA - 3a4TEHO, HE 3a4TEHO.

Mpn peanusaumm AUCUMNAMHBL C  MNPUMEHEHUEM [OUCTaHUMOHHBIX 0BpasoBaTernbHbIX
TEXHONMOMMN oOueHKa 3a 3ayeT/ak3ameH MoXeT ObITb BbICTaBfneHa MO pesynbTataM TeKyllen
aTTecTaumm obyyaroLlerocs B ceMecTpe.

CooTHoLLEHNE NoKasaTernen, Kputepues K WKarnbl oleHnBaHNA pe3ynbTaToB 06y‘-IeHl/IF|

YpoBeHb
KpuTepuu oueHnBaHna KomneTeHunm chopmupoBaH | LLkana oueHoK
HOCTHU
KOMMEeTEHL MM

MonHoe cooTBeTCTBUE oTeeTa obyyatoLerocs BCEM
nepeYncneHHbIM KputepusamM. MpoaeMoHCTPUpPOBaHO BCECTOPOHHEE U
rmybokoe 3HaHUMEe TEeOpPeTUMYECKMX OCHOB CTPYKTYpoOOpasoBaHus B
LMCNEPCHBIX CUCTEMAX, 3aKOHOB PEONOrUK; CTPYKTYPHO-MEXaHUYECKMX
CBOWCTB [OWCMEPCHbIX CUCTEM, (PUSUKO-XUMUYECKUX SIBNIEHWUA B
npoueccax gedopMaLum 1 paspyLieHusl TBepablX Ten.

[NoBbILLIEHHbIN
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.

basoBbIl
YPOBEHb

3ayTeHo

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

MoporoBbii
YPOBEHb

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
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