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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 Xumusga

2. Mpodunb: Xumus
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,
npoTtokosn Ne 10-02 ot 27.03.2025

8. YuebHbIn roa:  2028-2029 CemecTp: 7



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;

— MW3y4YeHWe uvaeanbHbIX 3aKOHOB pPeonorMM W KOMOMHaUMKA  NPOCTENLLMX
peonorn4ecknx Moaenemn, onucbiBaloLLnX MeEXaHYeckoe nosBeaeHne Ten,

—  M3Y4YeHue peoriormM4ecknx CBOMCTB OUCMEPCHBIX CUCTEM,

— OCBOEHME TeOpeTMYECKMX OCHOB YMNpaBfeHWs CTPYKTYPHO-MeXaHU4eCKUMM
CcBOWCTBaMM 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
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, nccnegoBaHus, MHOPMaLIUKU C UCNOSIb30BaHNEM 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
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 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 M metoabl
ucnbelTaHumn (13
Habopa
nmeroLmnxca) Ans
peLleHns
MoCTaBneHHbIX
TEXHOMNOrMYEeCKMX
3agad

- HaBblkaMW WCMOMb30BaHUSi OCHOB (OU3UKO-
XMMUYECKON MEXaHWKu [ANsi MpOrHo3upoBaHus
CTPYKTYPHO-MEXaHNYECKMX CBOWCTB PasfmyHbIX
[AMCNEPCHbIX CUCTEM;

- cnocobamu ynpaBneHus CTpykTypHO-
MeXaHU4YeCKMMU CBONCTBaMM MaTepuanos.

MK-4.4

[OoTOBUT 0OBEKTHI
nccrnenoBaHus

12. O6bemM gncumunnuHbl B 3a4eTHbIX eauHuUax/yacax — 3/108.

Popma NnpoMeXKyTOHHOM aTTecTauum 3ayver.
13. TpyRoemkocTb No Buaam yuyebHomn paboTbl
TpyaoemMKocTb
Bug yuebHol paboTbl Bcero o cemecTpam
7 cemecTp
KoHTakTHast paboTa 72 72
nekumm 36 36
npakTuyeckme
B TOM 4ucne:
naGopaTtopHble 36 36
KypcoBasi paboTta
CamocTosiTensHas pabota 36 36
MpomexyTouHasa aTTecTauunsa (019 sk3ameHa)
UToro: 108 108




13.1. CopepkaHmne ANCLMNITUHbI

n/n Peanusauus
pasgena
HaumeHoBaHve OVCUMNIINHBI
CopepxaHve pasgena gUCLMNINHbI
pasgena QUCUMnmHbI C NOMOLLbIO
OHIamnH-
Kypca, QYMK
1. Nlekuun
11 dopmmnpoBaHMe CTPYKTYp B pasnuyHbiX OUCMNEpCHbIX cuctemax | https://edu.vs
(HaHoCcKcTEMAX) Kak YacTHbIN cny4van Koarynsaumu. | u.ru/courselvi
KoarynsynoHHO-TUKCOTPONHbIE [ KOHAEHCaunoHHOo- | ew.php?id=9
CtpykTypoobpasoBaH .
M B AMCNEPCHLIX KpuCTannusaumoHHble  CTPYKTYpbl;  B3auMHble  nepexofpbl. | 870
cncTeMax Teopusi CTpyKTypoOGpa3oBaHMs — OCHOBa MOMYYEHUs] HOBbIX
MaTepuanoB. Tunbl U NPOYHOCTb KOHTAKTOB MeXAy YacTuuamu B
CTPYKTYPUPOBAHHbIX ONCNepCHbIX cucTemax. MeToabl
perynmpoBaHus CTPYKTYPHO-MEXaHMNYECKNX CBOWNCTB
ONCMEPCHBIX CUCTEM Ha Pasfnu4YHbIX CTagnsax ux OpMUPOBaHHUS.
1.2 OCHOBHblE MOHATUSI PEeoriorMn. MNpOCTenne peonornyeckue | https://edu.vs
mMogenu (Cyka, CeH-BeHana—KynoHa, HbtoToHa). | u.ru/courselvi
Peonornyecknii metoq | KoMOMHMpoBaHHble  peonormvdeckne  mogenu  (KenbBuHa, | ew.php?id=9
nccnegoBaHus Makcsenna, BuHrama). MpuHUMNbI mMogenuposaHus | 870
AVCMEePCHbIX CUCTEM pPeonorMyecknx CBOWCTB Temn. YNpyroBsi3koe, Bs3KOYNpPYroe,
Bsi3KOMnacTuyeckoe Tena. Bpemsa penakcaumm HanpsbkeHust u
aedopmaumn.

1.3 HbloTOHOBCKME n HEHbIOTOHOBCKMNE xugkocTu. | https://edu.vs
Knaccudukaums lMceBoonnactmuyeckne 1 avnaTaHTHbIE XUOKOCTU. TukcoTponus | u.ru/course/vi
ANCNEPCHbIX cUcTemM n peorekcus. BuHramosckue " HebuHramoBsckune | ew.php?id=9
no CTPYKTYPHO- TBepgoobpasHble Tena. MeTtogbl  mM3MepeHus  BsaA3kocTu. | 870
MEeXaHNYECKNM BA3KOCTb  XMAOKMX arperatMBHO  YCTOMYMBBLIX  OUCNEPCHbIX
cBOWCTBaM cucTeMm. YpaBHeHuMe OJuHwTenHa. YpaBHeHusi Mapka-KyHa-

XayBuHKa 1 XarrvmHca Ans pacTBOpoB MOSIMMEPOB.

1.4 | Peonoruyeckue Peonornyeckne CBOMCTBa CTPYKTYPUPOBAHHbIX XnakoobpasHbix | https://edu.vs
CBOWCTBaA N TBepaoobpasHbiXx cucTteM. TUNUYHbIE KpMBblE TeuveHusl. | u.ru/coursel/vi
CTPYKTYPUPOBAHHbIX XapaKTepuCTHKN NPOYHOCTU CTPYKTYPbl. 3aBUCUMOCTb BSI3KOCTM | ew.php?id=9
XMAKOOOpasHbIX 1 OT HanpsbkeHus casura. lNMonHasa peonorMyeckas kpueasi. 870
TBepA00OpasHbIX
cucTem

15 lMpoyHOCTb MAeanbHbIX W peanbHbiX TBepAblix Ten. Ponb | https://edu.vs

OedekToB CTPYKTYpbl B NMpOLIECCE pa3pyLUEHMS. u.ru/course/vi
® BnusHue npupogbl  xkmakoh  dasbl  Ha  MpPOYHOCTL M | ew.php?id=9
N3NKO-XUMMUYECKNE
NnacTM4yHOCTL TBepAabix Ten — addekt PebuHaepa. Teopusa | 870
SABNEHNs B nNpoLieccax
nedopMaLmm 1 Mpuddutca, ycrnosue camonpgmsaoanoro pacnpocTpaHeHus
Da3PYLLIGHNS TBEPbIX TpewmH. BnnsaHne xuMmuyeckon npupodbl TBepAoro Tena U
Ten cpegobl  Ha  MposiBrieHWe  agacopObUMOHHOrO  MOHWXKEHMWS
npo4yHoctn. OCHOBHble OpMblI  NposiBfieHMs  adpdpekTa:
MOHWKEHME  MNPOYHOCTM U obneryeHve  NNAacTUYECKOrO
aedopmunpoBaHus TBEPAOro Tena. MpakTnyeckoe
ncnonb3oBaHne adpcpekta PebuHgepa.
2. JlabopaTopHble 3aHATUSA

2.1 | CtpykTypooGpa3oBaHu K
& B IMCNEPCHbIX oarynsiLuMoHble U KOHAEHCALMOHHO-KPUCTaNNN3aLMoHHbIe
oncTeMax CTPYKTYpbI. TWMbl KOHTAKTOB MEXAY YacTuLuaMmu B

CTPYKTYPMPOBAHHbIX ANCMNEPCHBIX CUCTEMAX.

2.2 | Peonorunyeckui metoq
ncenenoBaHus MpyHLMNbI MOOENMPOBaHNST PEOSTOTMYECKMX CBOWCTB TE.
ONCNEPCHBIX CUCTEM

2.3 | Knaccudukaums

ONCNEPCHBIX CUCTEM
Nno CTPYKTYpPHO-
MeXaHU4YeCKUM
CcBOMCTBaM

KﬂaCCVI(*)I/IKaLI,VIFl ONCNEPCHbIX CUCTEM MO CTPYKTYPHO-
MeXaHW4YeCKUM CBOMCTBaM
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2.4 Peonornyeckne

CcBOViCTBa

CTPYKTYPUPOBAHHbIX Peorornyeckre CBOMCTBa CTPYKTYPMPOBaHHbIX KUAKOOOPAa3HbIX
XNMOKOOOpPa3sHbIX U 1 TBEPA00GPa3HbIX CUCTEM

TBEPA00GPa3HbIX

cucTem

2.5 | dusmnko-xummyeckme
ABNEHNs B npoueccax
aecopmanmm un Odpekt PebuHagepa. Teopus Npudcputca.
paspyLleHuns TBepabIX
Ten

13.2. Tembl (pa3genbl) AUCUMNNUHBI U BUAbI 3aHATUN

Buabl 3aHATUIN (KONMYECTBO YacoB)

Ne HanmeHoBaHWe TeMbI
CamocTosaTenbHas

n/n (paspena) AUCUMNNUHGI Nekummn | MpakTuyeckne | JNlaGopaTopHbie pabora Bcero

CTpykTypooGpasoBaHue B
AMCNEepCHbIX 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 ykasaHusa Ans ody4yaroLmMXCcA No 0OCBOEHUIO AUCLUMNSIUHDbI
(pekomeHOayuu obyyarowuMcs o 0C8O0EHUI0 QUCUUNIUHBI: yKaszaHue Hauboree crioXHbIX pa3deros, paboma c
KOHcriekmamu siekyud, npe3eHmauUoHHbIM MamepuasnoM, pekoMeHOayuU ro 8bIMoIHEHUO Kypcoeol pabomkbi,
10 opaaHu3ayuu camocmosimesibHol pabomel o ducyunuHe u op)

B y4ebHOM npouecce ncnonb3ytoTcsa cregyowme popmbl paboThbi:
- NpoBeAeHne Nekuni,
- npoBeAeHne NabopaTopHbIX 3aHATUN,
- BHEayguMTOpHasi camocTosiTenbHasi paboTa CTyQeHTOB.

OpraHnsaumoHHas CTpyKTypa NEKLMOHHOIO 3aHATUS:

. dopmynupoBka TeMbl, 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 camocToAaTenbHOM AomaluHen paboTtel. O3By4MBaHNE TEMbI
cnenyoLLEero 3aHsaTu1s.

—_—




TeKyLwmMn KOHTPOMb NPOBOAUTCA NyTEM NPOBEPKN BbINOSTHEHNS AOMALLHEro 3agaHus, TeCTOBbIX
3a[jaHUN, KOHTPOSbHbIX paboT.

KoHTponb OCBOEHMA TeopeTMyeckoro martepuana npoBOAUTCA MOcne npocrylwmBaHuS
CTyQeHTaMn NeKUUOHHOro mMaTtepuana no Kaxgon Teme B BuAe YCTHOrO onpoca U BbIMNOMHEHUS
JOMalWHUX 3agaHui. BbinonHeHMe AoMalliHMX 3afaHui KOHTponupyeT nektop. ExeHepenbHO
CTYAEHTbl MMEKT BO3MOXHOCTb BbISICHSATbL BCE BOMPOCHI, OCBOEHNE KOTOPbIX Bbi3blBAeT TPYAHOCTH,
Ha KOHCynbTaLUMsX C JIEKTOPOM B crieumanbHO OTBeAEeHHble A5 3TOr0 KOHTaKTHbIE Yachl.

Mpn peanusaumm AUCUUNANHBI C WCMNOMb30BaHWEM [UCTaHUMOHHbBIX Obpa3oBaTerbHbIX
TEXHOMOMNN MCMNONb3YTCA MHCTPYMEHTbI 3MNEKTPOHHOM MHOpMaLMOHHO-06pa3oBaTenbHOM cpeapbl
BI'Y «3nekTpoHHbIn yHuBepcuTeT BIY» (https://edu.vsu.ru) n/vnn “MOOK BI'Y” (https://mooc.vsu.ru),
cepBucbl BuaeokoHdpepeHumn (BigBlueButton, Zoom, Discord v gp.), 9neKTpoHHas nouTa,
MeCCeHIXepbl U CoLCceTH.

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

HeoOXoAUMbIX AONA OCBOEHUA AUCUUNIUHbI (Criucok naumepamypbl 0gopMIsSemcs 6
coomeemcmeuu ¢ mpebogaHusmu OCT u ucrionb3yemcs obuwjasi CK803Hasi Hymepauus 0rns ecex eudos
UCMOYHUKO8)

a) ocHoBHas nuTeparypa:

Ne n/n McTouHUK
1 WykuH E.O. KonnongHasa xumusa / E.O. LWWykun, A.B. MNMepuoe, E.A. AMenuHa. — M.: KOpawr, 2017.
—443 c.
> KupcaHoB E.A. HeHblOTOHOBCKOE NOBeAEHMNE CTPYKTYpUpoBaHHbIX cuctem / E.A. KupcaHos,

B.H. MaTtBeeHko. — Mockea: TexHocdepa, 2017. — 383 c.

YpbeB H.B. du3auko-xnmmnyeckas guHamvka UCNEPCHbIX CUCTEM U MaTepuanos.

3 dyHoameHTanbHble acnekTbl, TexHonornyeckme npunoxenus / H.b. Ypbes. — [lonronpyaHbii:
MuTennekt, 2013 .— 231 c.

Mpokodbes B.HO. OcHOBLI hU3NKO-XMMUYECKON MEXAHUKN IKCTPYAMPOBAHHBIX KaTann3aTtopos
4 n copbentos / B.1O. MNMpokodbes, 1.B. Pasrosopos, A.lN. UnbuH. — Mockea: KPACAHA, 2013. —
314 c.

Pusnko-xmmmyeckas MmexaHuka: y4ebHo-metToamdeckoe nocobue / BopoHex. roc. yH-T ; COCT.:
0.B. Cnenuosa. — BopoHex: M3gaTtensckun gom BI'Y, 2025. — 31 c.

MpakTmkym no konnovagHon xumun: yyebHoe nocobue / Mopg pea. B.I. Kynuumxumna. — M.: Bys.
yyeb.: NHdppa-M, 2022, — 288 c.

KonnonaHas xumus. MNMpakTukym n 3agadHuk: yyebHoe nocobue ans Bysos / B.B. Hazapos, A.C.
7 poackmin, H.A. LLlabaHoBa [u ap.]; Moa peaakuuen npod. B. B. Hazaposa n gou. A. C.
'poackoro. — CI16.: JlaHb, 2022. — 436 c.

6) OONnOoJIHUTEeNbHada nutepartypa:

Ne n/n NcTouHMK

8 3umoH A.[1. KonnoungHasa xumus (B ToM yncne HaHodactuy) / A.[l. 3umoH. — M.: ATAP, 2007. —
343 c.

9 lenbdpman M.UN. KonnonagHaa xumna / M.U. M'enbdman, O.B. KoBanesuy, B.I1. KOcTpaTtos. —
CI16. [v gp.]: NaHb, 2010. — 332 c.

10 ®pugpuxcbepr O.A. Kypc konnongHon xumum / O.A. @pugpuxcbepr. — Cl16.: lans, 2010. — 410
C.

11 "HoeBon A.B. OcHoBbI Teopuu TeveHun buHramosckmx cpeg / A.B. Moeeon, [1.M. Knumos, B.M.

YecHokoB. — M.: ®usmatnuT, 2004. — 272 c.

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

Ne n/n Pecypc

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

13 3oHanbHaga Hay4Hasa Gubnuoteka BI'Y https://www.lib.vsu.ru

14 YHuBepcutetckas bubnuoteka online http://biblioclub.ru/

15 EcTecTBeHHO-Hay4HbIN 06pa3oBaTenbHbIn 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

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

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

19 OneKkTpoHHO-6ubnuoTedHas cuctema "KoHcynbeTaHT ctygeHTa” http://www.studmedlib.ru
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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 n gp.; nog pea. KO.I'. ®ponosa n 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 oOpasoBaTeribHble TExXHONoruMu, no3sonswmne obecneymBaTb
onocpedoBaHHOE B3auUMOZEWCTBME (Ha pacCcTodHun) npenogasatenen un  obyyaroLmxcs,
BKMOYasi  MHCTPYMEHTblI  ONIEKTPOHHOM  MHQOPMauMOHHO-OOpa3oBaTenbHoOM  cpeabl  BIY
«ONEKTPOHHbIN yHUBEpPCUTET 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 ap.), B3aMMOAEeNcTBmne B  couceTsx,
nocpeacTBOM 3IIEKTPOHHOW NOYTbI, MECCEHAXEPOB.

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 AK-1 HE%% [omaluHne 3aganus
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 NHaunkaTop(bl)
- pasgena QUCUUNIvHbI OOCTWKEHNS OueHouyHble cpeacTBa
n/n ums(n)
(mogyns) KOMMNeTEeHLMMN
Peonoruyeckuin metop MK-1.1
ncenegoBaHusa MnK-1 MK-1.2 Howmalutme sananns
2 [MCNEPCHbIX CUCTEM MK-4 MK-4.1 |_|paKTVIKO:rOpVIeHTI/IpOBaHHbIe 3agaHus
MK-4.2 €CTOBble 3aaHus
Knaccudmkaums AK-1.1
3 ANCNEpCHbIX CMCTEM Mo MK-1 I'IK-1:2 [JomalwHne 3agaHus
CTPYKTypHO- MK-4 MK-4.1 TecToBble 3aaHVs
MeXaHNYEeCKNM MK-4.3
CBOWCTBaM
Peonornueckue
cBOWMCTBa MNK-1.1 [omaliHne 3apaHus
4 | CTPYKTYpPMPOBaHHbIX MK-1 MK-1.2 MMpakTuko-opneHTMpoBaHHbIE 3aaHNst
NIOKOOBpPa3HbIX 1 MK-4 MK-4.1 TecToBble 3aaHVs
TBepAo0bpasHbIX MNK-4.3
CUCTEM
Pun3nNKo-xMMmyeckme
ABMEHUA B npoueccax MK-1.1 Fomawrue sanars
5 MK-1 MK-1.2 IMpaKTNKO-OpUEeHTMPOBaHHbIE 3a4aHuns
Aeopmauum u MK-4 MK-4.3 TecToBble 3a4aHVs
paspyLleHus TBepablX MK-4.4
Ten
lMpomexyToyHas aTTectauusi MepeyeHb BONpoOCOB
dopma KOHTpons - 3a4eT

20. TunoBble OLEHOYHblE CpeAcTBa M MeToAMYEeCKUe MaTepuanbl, onpegensiowme
npoueaypbl OLleHUBaHUA

OueHKa 3HaHMA, YMEHUIN N HaBbLIKOB, XapakTepuaylowas atanbl (opMUPOBaAHNS KOMMNETEHLUUNA B
pamKax n3y4yeHns ANCUUninHbI OCYLLECTBNAETCA B XO4€e TeKyLLen U NPOMEXYTOYHON aTTecTaumn.

Tekywaa atrectauusa nNpoBOAMTCA B cooTBeTCTBUM C [lonoxeHMeM O TeKyllen aTtrectaumm
obyvarowmxca nNo  nporpaMmamM  BbiClWero o0pasoBaHus BOpPOHEXCKOro rocyaapCTBEHHOro
yHuBepcuTeTa. Tekywas atrectauus npoBOAUTCA B (popMe: YCTHbI onpoc (MHAWBMAYaNbHbIV
0Onpoc); BbIMNOMHEHME NMUCbMEHHbIX AOMALUHUX U MNPAKTUKO-OPUEHTUPOBAHHLIX 3af4aHui, BbINONIHEHNE
TECTOBbIX 3aaHUN.

lMpomMexyToyHas aTtTectauus nNpPOBOAUTCA B COOTBETCTBMM C [1ONOXEHMEM O NPOMEXYTOYHOM
aTTecTaumm obyyaroLmxcsa no nporpamMmmam BbicLLero obpasoBaHus.

KoHTpOnbHO-n3aMeputenbHble MaTepuanbl MPOMEXYTOYHOM aTTecTaumm BKIOYaKT B cebs
TeopeTnyecKkne BOMPOCHI, MO3BOMSIOLINE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWWA, U NpaKTU4YecKoe
3afaHue, N03BoONALEE OLEHNTb CTENEHb CHOPMMPOBAHHOCTUN YMEHWUI N HABbLIKOB.

Mpn oLeHnBaHMM NCNONb3YIOTCS KAaYeCTBEHHbIE LLKanbl OLeHOoK. Kputepumn oueHMBaHnsa npMBeaeHb! B
n. 20.2.

20.1. TeKywWwMn KOHTPOSb yCneBaeMoCTH

KoHTponb ycnesaemocT¥ noO AUCUMUMINHE OCYLLECTBNAETCA C MOMOLLBIO  CrieayoLmx
OLEHOYHbIX CpPEeACTB: MPaKTUKO-OPUEHTUPOBAaHHbIE 3adaHus, [OMalHWe 3adaHus, TecToBble
3afjaHus, YCTHbIA ONpoc.

[MepeyeHb NabopaTopHbIX paboT:

CTpykTypoobpasoBaHme B AUCMEPCHbIX CUCTEMAX.

Peonormnyeckuini MmetToa nccrnegoBaHust AUCNEepPCHbIX CUCTEM.

Knaccudmkaumsa ancnepcHbix CUCTEM MO CTPYKTYPHO-MEXaHNYECKMM CBONCTBAM.
Peonornyeckne cBONCTBa CTPYKTYPUPOBAHHbBIX XXMAKOOOPA3HbLIX M TBEPAOOOPA3HbLIX CUCTEM.
dur3nko-xmmmyeckme saBneHns B npoueccax gechopmaumm n paspyLueHus TBepabix Ten.

arwNpE



[NMprumep TecToBoro 3agaHus

1. K peonoruyeckmm cBOMCTBaM OTHOCATCS

1) npo4HOCTb

2) nnoTHoCTb

3) BHA3KOCTb

4) nNacTUYHOCTb

5) anexkTponpoBOAHOCTb

6) TennoemkocTb

7) ynpyroctb
2. Npun obpa3oBaHUM KOHAEHCALMOHHO-KPUCTaNNN3aLNOHHBIX CTPYKTYP B AUCMNEPCHbBIX CUCTEMAX MEXAY
YacTMLaMmn BO3HUKAKOT

1) KoarynsiuMOHHbIE KOHTaKTbl Yepes NPOCIONKY XUOKOCTU

2) asoBble KOHTaKTbI

3) KOHTaKTbl OTCYTCTBYIOT

4) aTOMHbI€ KOHTaKTbI
3.KoarynsiLmMoHHble CTPYKTYpbl 06pasyroTcsa npu

1) koarynauuu 4actuu B NEPBMYHOM NOTEHLMANBHOM MUHUMYME

2) obpasoBaHWM MPOCTPAHCTBEHHOW CETKM B pe3ynbTaTe B3aMModuKcalMu YacTuy, Yepes MnpOoCIionKu

ONCMNEePCUOHHON cpeabl
3) BO3HUKHOBEHUW MNPOCTPAHCTBEHHOW CETKM B pe3ynbTaTe HEMNOCPeACTBEHHOro (a3oBOro KOHTaKTa
Mexay JYactuuamm 1 obpasoBaHMsa XMMNYECKUX CBA3EN

4. MNMoTeHumanbHasa KpuBas B3anMoOAENCTBNSA YacTuL, COOTBETCTBYIOLLANA CTPYKType, obnagatoLlen
TUKCOTPONUEn

F
A T
u 7T

>, T

1) 2) 3)

5. peanbHo ynpyroe Teno moaenvpyetcsi
1) wpeanbHO ynpyrown NPY>XUHON
2) aBwxXeHMem nNepdopMpOBaHHOIO MOPLLHA B ULMNNHAPE, 3aNONIHEHHOM XUAKOCTbIO
3) TBepAbIM TENOM, CKOMb3HALWMM MO NOBEPXHOCTYU
6. Mogenb buHrama onvceliBaeT peonormyeckne CBoncTea ... Ten
1) BA3KMX
2) ynpyrux
3) nnacTu4eckux
4) BA3KOMMNACTUYECKNX
5) ynpyroBsskmnx
7. NoBeneHue ynpyroaskoro Teria MakcBenna onvcbliBaeTcs ypaBHEHNEM

1) 1=G-y
2) r:k%
dt

n
3) 1=Kk &
dt

4) rzroe_t/tp

dy

5) T=T1*4m it



8. TBepaoe Teno Beaer cebs Kak ynpyroe TBepAoe Terno Mnpy CriedylolieM COOTHOLIEHUN MeXay BpeMeHeMm
MPUINOXEHNSA HANPSHKEHNs t 1 BpeMeHeM penakcaumy HanpshkeHus t,:

1) t>t,

2) t=t,

3) t<<t,

9. InnataHTHbIMKU XNAKOCTAMU ABMSIOTCSA
1) pasbaBneHHble arperaTMBHO YCTOMYUBBIE AUCMEPCHbIE CUCTEMBI
2) pasbaBneHHble pacTBOPbI MONNMEPOB
3) BbICOKOKOHLIEHTPMPOBAHHbIE arperaTuBHO YCTONYMBbBIE ANCNEPCHBIE CUCTEMBI

10. HbIOTOHOBCKUMU XMUOKOCTAMU ABMNSAKOTCA AUCMEPCHbIE CUCTEMBI
1) C HEeBbICOKOW BA3KOCTbIO
2) BA3KOCTb KOTOPbIX 3aBUCUT OT BPEMEHW AEVCTBUSA HANPSPKEHNUA caBura
3) BA3KOCTb KOTOPbIX HE 3aBUCUT OT HaMNpsikeHusl (CKopocTn AechopmaLmmn) U OT BPEMEHU KX OENCTBUSA
4) BSI3KOCTb KOTOPbIX JIMHENHO YMEHbLUAeTCsi PV YBENUYEHNU TeMMepaTypbl
q n

11. MokasaTtensb n B ypaBHeHun OcTBanbaa — Benna T = K| == | ans gunaTtaHTHbIX XmaKocTeil npuHMmMaeT

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

12. Homep KpvBOW Te4EHUsI NCEBAONNACTUYECKOMN KUOKOCTM

dr 4 1 2 3 4

dr ,/fﬁ

»

T
13. YpaBHeHme MapKa — KyHa - XayBVIHKa Aansa BA3KOCTU pacTBOpPOB NnNonmmepos
1) n=no(l + ko)
2) Nnpus = Ku M )
3) nyfc=[n]+KMnlc+...
4) nyy/c =[nlexp (K [n] c)
5) [n] = KM®

14. YpaBHeHne SMHWTEeNHa A8 BA3KOCTU ANCMIEPCHBIX CUCTEM
1) ny,=KMc
2) n=no(l +ky)
3) nya/c = [nlexp (Ky [n] c)
4) [nl = KMm*
5) nya/c =n]+Knl’c+ ...

15. NceBAONNaCTUYHOCTL — 3TO SBNEHNE
1) yMeHbLUEHUS BA3KOCTU NPU YBENUYEHUM HAMPSDKEHUS caBura (CKopocTu caBura)
2) BO3pacTaHusi BS3KOCTM [MCMEPCHOW CUCTEMbl NPU  YBEMUYEHUWM MPUKNALLIBAEMOTO K  Hel
MEXaHUYEeCKOro Hanpsi>KeHUs
3) YMEeHbLUEHNs BA3KOCTM C TEYEHNEM BPEMEHU MPU NOCTOSIHHOW CKOPOCTM cABUra

Npymep gomallHero 3agaHus

1. B npeacTaBneHHON Ha PUCYHKE MeXaHW4YecKonW Mogenu, Haxogsawencs npu noCTosHHOM
Jedopmaumm 3agaHbl: mogynbe ynpyroctu G =10 klMa, HayanbHoe HanpskeHue To = 50 Kla, KoHeyHoe
HanpsbkeHne yepes 5 ¢ 1 =18,4 klMa. OnpegenuTb BA3KOCTL N.



2. B npeacrtaBneHHON Ha PUCYHKE MeXaHMYecKoW MoAenu, Haxogsawenca npu noCTOSAHHOM
HanpsbkeHnn 3agadbl: mogyns ynpyroctn G =10 kla, Baskoctb n = 30 kla-c, HanpsbkeHne T = 80
klMa. OnpenennTb OTHOCUTENBHYO Aedopmanmio y Yepes 4 ¢ NoCre NPUIOXEHNST HaNPsPKEHWS.

[Npumep NpPakTUKO-OPUEHTUPOBAHHOIO 3a4aHuUs

1.0npepennte BA3KOCTb rmapo3onsi okcormapokenaa naHtaHa LaOOH, ecnn kKoHueHTpauus
ancnepcHon pasbl coctaBnsaet 2 % (Macc.). Yactuubl MMetoT cdpepudeckyto oopMy, Ux NIIOTHOCTb
coctasnseT 5,7 r/cm®. MnoTHocTb Boabl npummuTe pasHol 1,0 r/cm®.

2. PaccuntanTe TonwmHy ruapatHbix obonoyek yactuy rugposons CeO,-ZrO, (CooTHOLEeHMe
4:1), ecnn aKcnepuMeHTanbHO YCTaHOBMEHO, YTO BA3KocTb 2,5 % (mMacc.) 3ons coctasnsaet 1,03-10°
®MNa-c. MnNOTHOCTb Ccehepuyecknx YacTul, AWchepcHoit casbl cocTaensieT 7,0 r/cm®, NNOTHOCTb
avicnepcuoHHol cpeapl 1,0 r/iem®. Pasmep yactuy, npymute pasHbiM 10 HM, BSI3KOCTb AVCNEPCUOHHON
cpeabl 1,0 mlMa-c.

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

20.2. NpomexyTo4yHas atTecTauus

lMpomexyToyHas aTtTectaums NoO AUCUMMIMHE OCYLLECTBMSETCA C MOMOLLbIO CreaytoLwmx
OLIEHOYHbIX CpeacTB: cobeceoBaHue No Gunetam K 3aveTy.

Bonpockl k 3a4eTy:

MpeacTaBneHus o peornorMm ANCNepPCHbIX CUCTEM.

[ucnepcHble cuctembl. 36bIToUHAsA NoBepXHOCTHas 3Heprus. MNoHaTne o6 agcopbumm.
Knaccudpukaumst AUCnepCcHbIX CUCTEM.

YcTonumBocTb ancnepcHoix cuctem. Teopua AJ1P0.

[ucnepcHble cnctemMbl CBA3HOAMCMNEPCHbIE N CBOBOAHOAUCNEPCHbIE. BUabl KOHTAKTOB MexXay
yacTtmuamn. CTpyKTypbl B AUCNEPCHbIX cuctemax. [NoHATnE 0 TUKCOTPOMNUN.

OCHOBHbIE MOHATUS PEOSIOrMK, aKCMOMbI PEOTIOTUN.

MaeanbHble 3akoHbl peonoruu Nyka, HetotoHa, CeH-BeHaHna — KynoHa.

CnoxHble peonornyeckme mogenu Makceenna, KenbsuHa, bruHrama.

Knaccudgukauusa cuctem no peorniorndeckum cesormcteam. NceBoonnacTmyHoOCTb,
AnnaTaHTHOCTb, TUKCOTPONUSA, PeorneKkcus.

10. Peonoruyeckne KpmBble XNUOKOOOpasHbIX U TBepaoodpasHbIX Ten.

arwbdE
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11. BsaskocTb cBOOOAHOAUCNEPCHBLIX CUCTEM. BA3KOCTL CBSA3HOAMCNEPCHBIX cnucTeM. MNonHas
peonornyeckasi Kpusas xunakoobpasHbelx cucteM. Peornornyeckme Kpvsble TBEpA0006pasHbIX
CUCTEM.

12. OcHOBbI TEOPUN BA3KOCTM SUHLUTENHA. YpaBHEHUA DnHLWTeNHa, BaHaa, KyHa,
CMOonyxoBcKoro.

13. BsskocTb pactBopoB BMC. YpaBHeHusa XarrnHca n Mapka-KyHa-XayBuHka.

14. PeomeTpua. Metoabl BuckosnmeTpun. 3akoHbl MNyasennsa n CTokca.

15. BdppekT Pebungepa. Obnactu ero npunoxeHus.

16. BnusHne xumunyeckon npvpoabl TBEPAOro Tena Ha agcopbumMOHHOE MOHWKEHNE MPOYHOCTMW.
CooTHoweHus MpudduTca.

17. Ponb peanbHOW CTPYKTYpbl TBEPAOrO TENa 1 BHELLUHUX YCNOBUI B aAcopOLUMOHHOM
MOHMXEHUN NMPOYHOCTW.

Mpy NpoBeAeHUM NMPOMEXYTOYHONM aTTecTauum MOXeT ObiTb peanvM3oBaHO TECTUPOBaHME MO
criegyowmum Bonpocam Anst hopMm1poBaHMsS COOTBETCTBYHOLLMX KOMMNETEHLWA.

MK-1. CnocobeH npoBognTb c60p, aHaNM3 n 06paboTKy Hay4YHO-TeXHUYECKON (Hay4yHOW)
MHoOpMaLMK, Heo6XxoAUMOW AONA pelleHuss 3aAav4  XUMMUYECKOM  HamnpaBfieHHOCTH,
NocTaBJfIeHHbIX CneuManmcTom 6onee BbICOKOM KBanudpukauum

MepeyeHb 3aaaHun AN NpoBepkn cPOPMMPOBAHHOCTU KOMNETEHLUMU:

1. K peonornyeckum cBOWCTBaM OTHOCHATCSH
1) npoYHOCTb
2) NNOTHOCTb
3) BA3KOCTb
4) nnacTU4HOCTb
5) anekTponpoBOAHOCTb
6) TENNOEeMKOCTb
7) ynpyroctb
MpaBunbHbIn oTBET 1), 3), 4), 7)

2. VsmeHeHve noa OercTBMEM BHELLHWX cun popMbl 1 obbema Tena, Npyu KOTOPOM HacTuubl UMM MOMEKYIbI
CMeLLaloTCa OTHOCMTENbHO Apyr Apyra 6e3 HapyLUeHNs CNOLWHOCTM Tena, Ha3biBaeTcs ...
1) nnacTUYHOCTLIO
2) TeKy4YecTblo
3) NPOYHOCTLIO
4) nedopmauuen
MpaBunbHbIN OTBET 4)

3. CnocobHocTb Tena npu Jedopmaumy MNOMHOCTLIO BOCCTaHaBNMBaTb CBOK MepBOHAYanbHyl dgopmy
HasblBaeTcs ...
1) ynpyroctbio
2) NNacTUYHOCTbIO
3) TBEPOOCTLIO
4) NPOYHOCTLIO
MpaBunbHbIN OTBET 1)

4. B Kakmx egmHuuax namepsaoT BA3KOCTb B cucteme CN?
1) Mackanb-cekyHaa
2) nya3
3) caHTMnyas
4) Mackanb
MpaBunbHbIN OTBET 1)

5. EOvHULBI n3MepeHns HanpsikeHust casura
1HH
2) M
3) Hic
4) HIm®
MpaBunbHbIN OTBET 4)



6. [lo kakomy nNpmsHaKy KnaccnduumMpyoT AUCNEPCHbIE CUCTEMbI HA CBA3HOAMCMNEPCHBIE U
cBobogHoamcnepcHbie?
1) No cTeneHu gucnepcHoCcTH
2) nNo arperaTHOMY COCTOSIHUIO AUCNEepPCHON dasbl U AUCMEPCUOHHON cpeapl
3) no B3anMOgenCcTBUIO YacTuL, AMcnepcHor dasbl
4) No B3anMOLENCTBUIO AUCNEePCHON dhasbl U AUCMEPCUOHHON cpeapl
MpaBunbHbIN OTBET 3)

7. [pwn obpasoBaHMM KOHOEHCALNOHHO-KPUCTANNM3aUNOHHbBIX CTPYKTYP B AUCNEPCHBIX CUCTEMAX Mexay
YacTuuamm BO3HMKaKOT
1) KoarynsaumMoHHbIE KOHTaKTbl Yepe3 NPOCIONKY KUOKOCTU
2) ba3oBble KOHTAKTbI
3) KOHTaKTbl OTCYTCTBYHOT
4) aTOMHbIE KOHTaKTbI
MpaBunbHLIN OTBET 2)

8. [Mpu obpasoBaHMK KOArynsAUMOHHBIX CTPYKTYP B ANCMEPCHBIX CUCTEMAX MexXay YacTuuamy BO3HMKAIOT
1) KOHTaKTbl Yepes3 NPOCNOWKY XUOKOCTM
2) hasoBble KOHTaKTbI
3) KOHTaKTbl OTCYTCTBYIOT
MpaBunbHbIN OTBET 1)

9. KoarynsaumoHHble CTPYKTYpbl 06pasyroTcs npu
1) koarynsaumm YyacTuy, B NepBOM MOTEHLMANbHOM MUHUMYME
2) obpa3oBaHUM NPOCTPaHCTBEHHOW CETKN B pe3ynbTaTe B3aMModmKkcauum Yactul, Yepes npocrionkn
AVCNEPCUOHHON cpeabl
3) BO3HVMKHOBEHWM NPOCTPAHCTBEHHON CETKM B pe3yribTaTe HenocpeacTBeHHOro oa3oBoro KOHTakTa
MexXay YactTuuamm n obpasoBaHMA XMMUYECKNX CBA3EN
MpaBunbHbIN OTBET 2)

10. KpucTtannusaunoHHO-KOHOEHCALMOHHbIE CTPYKTYpPbl 06pasytoTcs npu
1) koarynsiymMm 4actul, BO BTOPOM NOTEHLMANbHOM MUHUMYME
2) obpa3oBaHnM MPOCTPAHCTBEHHOW CETKM B pe3ynbTaTte B3anmodumkcaLmm yacTuy, Yepes npoCconkm
AncnepcuoHHon cpeapl
3) BO3HMKHOBEHMUN NPOCTPAHCTBEHHOW CETKUN B pe3yrbTaTte HEMNOCPeACTBEHHOrO ha3oBOro KOHTaKTa
Mexay Yactmuamu n 06pasoBaHms XUMUYECKUX CBA3EN
MpaBunbHbIN OTBET 3)

MNMK-4. CnocoGeH BbiIOMpaTb TEXHUYECKUE cpeacTBa U MeTOAbl UCMbITaHUN OOBHLEKTOB
HEOpPraHM4eCcKOM U OpraHM4YecKoM XUMUM AONA peleHUs TEeXHONOrnYecKux 3aaad,
NocCTaBJfIeHHbIX CNeuanmcTom 6onee BbICOKOM KBanudukauum.

MNepeyeHb 3agaHuin Ansa npoBepkn cPOPMUPOBAHHOCTU KOMMNETEHLUM:

1. Mogenb CeH-BeHaHa-KynoHa onucbiBaeT peonormyeckne CBOMCTBa uaeanbHbIX ... Ten
1) BA3KUX
2) ynpyrux
3) nnacTnyeckux
4) BA3KONNaCTUYECKUX
MpaBunbHbIN OTBET 3)

2.  Mogens N'yka onuceIBaeT peonornyeckne CBOMCTBa UaearnbHbIX ... Tern
1) BA3KMX
2) ynpyrux
3) nnacTnyeckux
4) ynpyroBa3Knx
MpaBunbHLIN OTBET 2)



3.  Mogenb HbloToHa onncbiBaeT peonormyeckmne CBOMCTBa naeanbHbIX ... TN
1) BA3KUX
2) ynpyrux
3) nnacTnyeckux
4) BA3KONNACTUYECKMX
MpaBunbHbIN OTBET 1).

4. Mopgenb buHrama onuckiBaeT peonorn4yeckne CBOMCTBA ... Ten
1) BA3KOYNpyrunx
2) nnacTnyeckux
3) BA3KOMMNaCTUYECKUX
4) ynpyroBsi3knx
MpaBunbHLIN OTBET 3)

5.  Mopgenb MakcBenna onucbiBaeT peoriormyeckne CBOMCTBA ... Ten
1) BSA3KOynpyrnx
2) NNacTn4eckux
3) ynpyroBs3kux
4) BA3KONNACTUYECKMX
MpaBunbHbIN OTBET 3)

6. Mogenb KenbBuHa onncbiBaeT peonornyeckne CBOWCTBa ... Ten
1) ynpyroBsiskmx
2) BA3KOYNpPYrmx
3) nnacTnyeckmx
4) BA3KONNaCTUYECKNX
MpaBunbHbIN OTBET 2)

7. WpeanbHo ynpyroe Teno N'yka mogenupyetcs
1) ngeansHO ynpyrow Npy>XUHoM
2) aBuxeHnem NepdopMpPOBaHHOIo MOPLUHS B LUMMHAPE, 3anOfTHEHHOM XUOKOCTbIO
3) TBepAbIM TENOM, CKOMb3SALUM MO MOBEPXHOCTU
MpaBunbHbIN OTBET 1)

8. WpeanbHo BA3koe Teno HbloToHa MogenupyeTcs
1) ngeansHO yrnpyrom NPYyXMHoN
2) pBwkeHneM nepdOpUPOBaHHOIO NOPLUHSA B UMMMHAPE, 3aNONHEHHOM XUAKOCTbIO
3) TBEPAbIM TESIOM, CKOMNb3SLUMM MO NOBEPXHOCTH
MpaBunbHLIN OTBET 2)

9. WpeanbHo nnactudeckoe Teno CeH-BeHaHna-KynoHa mogenvpyetcs
1) ngeansHO yNpyrow Npy>XnUHoM
2) aBuxeHnem nNepdopMpPOBaHHOIo MOPLUHS B LUNUHAPE, 3aMOSIHEHHOM XUOKOCTbIO
3) TBEpAbIM TENTOM, CKOMb3ALLMM MO NOBEPXHOCTYU
MpaBunbHbIN OTBET 3)

10. Ynpyrossaskoe Teno Makcsenna mogenvpyetcs
1) ngeansbHO ynpyrom Npy>XWHon
2) aBxeHvem nepdopMpoOBaHHOIO MOPLUHS B LMAMHAPE, 3an0oSIHEHHOM >XUAKOCTbIO
3) TBEpAbIM TENOM, CKOMb3ALLMM MO MOBEPXHOCTU
4) nocnepoBaTerbHbIM COEAMHEHNEM NMOPLLHSA B XMUAKOCTU N NPUYKUHDBI
MpaBunbHbIN OTBET 4)

11. TwuKcoTponus — 3To sABMNeHue
1) BO3pacTaHusi BA3KOCTM AMCNEPCHON CUCTEMBI NMPY YBENUYEHUW NPUKITagbiBAEMOro K Hen
MEXaHNYECKOro HanpspkeHns
2) yMeHbLUEHNS BA3KOCTM C TEYEHNEM BPEMEHUN NMPU NOCTOSHHOW CKOPOCTH caBura
3) yBenuyeHnsi NPOYHOCTM CTPYKTYPbI ANCNEPCHON CUCTEMBI NMPU ENCTBUN HA HEE MEXaHNYECKOTro
HanpskeHus
MpaBunbHLIN OTBET 2)



12. TllceBOgonnacTUYHOCTb — 3TO SIBNEHME
1) yMEHbLLEHMS BA3KOCTU NPY YBENMYEHNN HanNpsXXeHnst casura (CKopocTu casura)
2) BO3pacTaHusl BA3KOCTU AUCTNEPCHOM CUCTEMbI NPY YBENNYEHUN NPUKITALAbIBAEMOIO K HEWN
MEeXaHMUYEeCKOro HanpshkeHusi
3) yMeHbLUEHUS BA3KOCTU C TEYEHMEM BPEMEHN MPU NOCTOAHHOM CKOPOCTU CABUra
MpaBunbHbLIN OTBET 1)

13. [mnaTaHTHOCTb - 3TO SIBMEHME
1) CHWXEHUA BA3KOCTUN ANCNEPCHON CUCTEMBI MPU YBEMMYEHUM NPUITOXKEHHOTO HaNpsKeHus casura
2) NOBbILLEHUSA BA3KOCTU ANCNEPCHON CUCTEMbI C POCTOM NMPUIOXKEHHOrO HanpshXXeHnst casura
(ckopocTtu cagura)
3) NOBbILLEHUSA BA3KOCTU ANCNEPCHOMN CUCTEMbI MPU NOCTOSIHHOW CKOPOCTU CABUra C Te4EHNEM BPEMEHU
MpaBunbHLIN OTBET 2)

14. CeoncTBamMu HbHOTOHOBCKOWM XWOKOCTU obnagatoT
1) KOHLEHTPNPOBAHHbIE AUCNEPCHBIE CUCTEMbI C YacTMLAMMN aHU30METPUYHOWN (DOPMbI
2) pa3baBrieHHble arperatmBHO YCTOMUMBLIE 30JIM C YacTULAMKN chepmnyeckon opmbl
3) pasbaBneHHble arperaTuBHO YCTONYUBbLIE ANCMEPCHBIE CUCTEMBI C YacTULAMN aHU30METPUYHON
dopmbl
4) CTPYKTYpUpPOBaHHbIE XNOKOOOpa3Hble ANCNEPCHBIE CUCTEMBI
MpaBunbHLIN OTBET 2)

15. HbHOTOHOBCKMMM XNOKOCTAMU SABNAOTCA ANCNEPCHBIE CUCTEMbI C HEBBICOKOW BA3KOCTbIO
1) BA3KOCTb KOTOPbIX 3aBUCUT OT BPEMEHMW OEVCTBUSA HaNpsXXeHnsa casura
2) BA3KOCTb KOTOPbIX HE 3aBUCUT OT HaMpshKeHUs (CKopocTu gedopmMannm) 1 oT BpeMeHN UX AeNCTBUS
3) BA3KOCTb KOTOPbIX IMHENHO YMEHbLUAETCH NPy YBENUYEeHUN Temneparypbl
MpaBunbHLIN OTBET 2)

Mo okoOH4YaHMKM cemecTpa NPOBOAUTCA NMPOMEXYTOYHas aTTecTauus B oopme 3ayeTa. K 3avety
obyyvatoLumecs nonyyatoT nepeveHb BONpocoB, M3 KoTopbix hopmupytotcs KM no npegmerty.
[nsa oueHnBaHWs pe3ynbTaTtoB 06y4eHMs Ha 3a4eTe UCMOoMb3yTCA criegyowme nokasarenu:

1) 3HaHMEe ponn UINKO-XMMUYECKMX SABMIEHWA Ha rpaHuue pasgena a3 B CTPYKTYpPHO-
MeXaHN4YEeCKMX CBONCTBAX ANCNEPCHbIX CUCTEM;

2) 3HaHME pPeosiorMyeckoro MeToga Ans  uaeanu3vMpoBaHHOIO  OMUCaHUS  MEXaHW4eCcKoro
noBefeHNsa OMCMNEPCHbIX CUCTEM M YMEHNE MOAENUPOBaTb MEXaHN4YecKkoe NoBeaeHne MaTepuarnos C
NOMOLLbIO MPOCTENLLUNX PEOSIOrMYECKMX MoAENen N NX KOMOUHALMIA;

3) BRageHWe HaBblKaMW  UCMONb30BaHWS OCHOB  (PU3MKO-XMUMWYECKOW  MEXaHwku  angd
NPOrHO3NPOBAHUA CTPYKTYPHO-MEXAHUYECKNX CBOMCTB PasfMyHbIX OUCMEPCHbIX CUCTeM; cnocobamm
yrnpaBneHnst CTPYKTYPHO-MEXaHNYeCKMMN CBOMCTBaMM MaTepumaros.

[nsa oueHMBaHUA pesynbTaToB 0O6YyYeHUs Ha 3a4eTe MCNONb3YETCA - 3a4TEHO, HE 3a4TEHO.

Mpn peanusaumn ANCUMNAMHBI C  MNPUMEHEHMEM AUCTAHUMOHHBLIX OOpa3oBaTerbHbIX
TEXHONMOMMN oOueHKa 3a 3ayeT/ak3ameH MOXeT ObiTb BbICTaBreHa MO pesynbTataM TeKyllen
aTTecTaumm obyyaroLLerocs B ceMecTpe.

CooTHoLleHVe nokasaTenen, KpUTEPUEB U LLKaNbl OLLEHMBAHUS pe3ynbTaTtoB 0by4eHus
YpoBeHb
KpuTepum oueHnBaHnsa KoMneTeHuunin cchopmupoBaH | LLkana oueHoK
HOCTU
KOMMEeTEHL MM

MonHoe cooTBeTCTBUE oTeeTa obyyatoLerocs BCEM
nepeYncneHHbIM KputepusamM. MpoaeMoHCTPUpPOBaHO BCECTOPOHHEE U MoBbILIEHHbII
rmybokoe 3HaHWEe TEeOpPeTMYECKUX OCHOB CTPYKTYpoOOpasoBaHus B yPOBEHb 3ayteHo
AMCNEepPCHbIX CUCTEMAX, 3aKOHOB Peosioriu; CTPYKTYPHO-MeXaHUYecKnx
CBOWMCTB OMUCNEPCHBbIX CUCTEM, (U3NKO-XUMUYECKUX SBNEHUA B
npoueccax gedopmauunv 1 paspylieHvs TBepablx Ten.

O6yvatowuiics Brnageet TEeopeTUYecKUMU ocHoBaMM
CTPYKTYpoOGpa3oBaHusl B AUCMEPCHBIX cUcTeMax, AaeT 060CHOBaAHHbI
M  apryMeHTUpPOBaHHbIi OTBET Ha MOCTaBMeHHble  BOMPOCHI. BazoBblii
CogepxkaTcal HenpuHUMNUarnbHbIX OLWIMGKM U HETOYHOCTM, KOTopble YpOBEHb
JAOIKHbI ObiTb MCMpaBMneHbl B COOTBETCTBUM C 3aMeyaHusiMU U
BOMpPOCaMK 9K3ameHaTopa.

3a4TeHo




Obyvalowminca  OeMOHCTPUMPYET  YacTUYHble  3HaHWS  OCHOB

MoporoBbii
CTPYKTYypoOOpa3oBaHusi B  [OUCMEPCHbIX cucTemax  u cnocoboB YPOBEHb 3auTeHo
yNpaBneHUsi X CTPYKTYPHO-MEXaHMYECKMMU CBONCTBaMM.
OTBeT Ha KOHTPOJIbHO-U3MEPUTENBHbI maTtepuan He
COOTBETCTBYET  NepeyvucrieHHbiM  nokasatensm.  Obyvatowmiics
AEMOHCTPUPYET OTPbLIBOYHbIE, (hparMeHTapHble 3HaHWs, [onyckaeT B He 3a4TeHo

rpyoble ownbky. JonylieHHble OWNBKM B U3NOXKEHUM MaTepuana He
B COCTOSiHUM UCMpaBWTb B COOTBETCTBMM C 3aMeYaHusMu  ”
HaBoAALLMMW BOMPOcaMu npenoaasaTens.




