MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B.04

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JJUCHUIIJIMHBI

Du3NKa KOHJAEHCUPOBAHHOIO COCTOsTHMS 1,2

(Haumenosanue OUCYUNIUHBL)

10 HAIIPABJICHUIO MTOATOTOBKHU (CHEIUATBEHOCTH)
22.03.01 MarepuajoBeIeHHE U TEXHOJIOTUU MAaTEPHUAIOB

HaIpaBJIECHHOCTH (MPOQUIIb)/CrIeIUaTu3 A
CoBpeMEHHBIE MATEPUAIIBI M TEXHOJIOTHH UX IIPOU3BOICTBA

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2020
Oomras TpynoeMkocts: 8 3E

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp S) 6

®opma KOHTPOJIA 3a4er KP, Hroro
Bun 3ansituid JK3aMEH
Jlexun 16 14 30
JlaboparopHebie 34 28 62
[TpakTnyeckue 18 12 30
PyKkoB0/ICTBO: KYpcOBBIE pPaOOTHI (IIPOEKTHI) 1 1
[TpoMexxyTouHast aTTecTanus 0,25 0,35 0,6
KonraktHas pabota 68,25 55,35 123,6
CamocTosTenpHas padora 75,75 53 128,75
KonTtpons 35,65 36,65
Hroro 144 144 288

( )

JOKYMEHT NOANMNCAH
SNEKTPOHHOW NOANNCBIO

CepTtuchukar:
0104768F0047AFD1BE454E686E7F34DD2B
Bnapeneu;: CenusaHos AnekcaHap Cepreesuy
Hevictentenex: ¢ 08.11.2022 go 08.11.2023

. J




Pabouyto mporpammy coctaBui(u):
Houent, nonexr, A.¢.-m.H. ['perzyrnosa H.H.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(OodicHoCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent
[Ipodeccop, npodeccop, a.¢h.-m.H. Bukapuyk A.A.

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

Pabouas nporpamma auciuIuinHbl coctaBieHa Ha ocHoBaHuu ®I'OC BO u ydeOHOTO 11aHa
HarpaBJeHusi TNOATOTOBKM (crneuuanbHocTh) 22.03.01 MarepuanoBeieHue W TEXHOJOTHUH
MaTepHuasoB

Cpok neiicTBusi padoueil mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu kadenpel «HaHOTEXHOIOTMH, MaTEpPUAJIOBEICHUE U MEXAHHKA)

(mpotokon 3acexanust Ne 1 ot «30» aBrycra 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

]_IGJIB OCBOCHHA AOUCHHUIUIMHBI — IMOJIYYCHHC TCOPCTHUYCCKUX M IMPAKTUYCCKUX 3HAaHUM O
COBPEMEHHBIX MPEACTABIICHUAX (1)1/131/1%01(0171 IMPpUPOAbI CBOMCTB KOHACHCHUPOBAHHBIX CPE.

2. Mecto nucuuminabl B cTpykrype OITIOII BO

HI/ICHI/IHHI/IHBI U IIpaKTUKH, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTC}I JaHHass AJUCHUIIIIMHA:

®duzuka, XuMwus,

CTaHAapTH3alus U cepTUPUKALIUA.

MarepuanoBenenne u TKM, Bsenenne B mpodeccuto, Merponorus,

JIMCUMIUTMHBL U TIPAKTUKH, JUISI KOTOPBIX OCBOEHUE JaHHOM IHCHUIUIMHBI HEOOXOAMMO KaK
npenamectByromiee: JledekThl KPUCTAIMYECKOTO CTPOSHUS U (PU3KKA TPOYHOCTH U TIACTUYHOCTH;
MeToapl ucclieloBaHUs, KOHTPOJII M HCIBITaHUS MaTepuanoB; MexaHudyeckue U (uU3NYECKUE
CBOMCTBa MaTepuajioB; MeTalNTMYeCKUe U HEMETAJUTMUYECKUE MaTepHUaIIbI

3. Ilinianupyembie pe3yJibTaThl 00y4YeHUs1

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIeTEeHIN I
(Ko ¥ HAMMEHOBAHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

ITK-4 cr1ocoOHOCTBIO
HCIIONIB30BAaTh B
HUCCICOOBAHUAX U
pacyerax 3HaHUS O
METO/1aX MCCIEI0BAHUS,
aHaJn3a, JUAarHOCTUKHU 1

3HaTh: METO/IbI TTOJIYYCHHUS,
MoIU(UKAIIMA MaTEPHUAJIOB B
TBEPJIOM COCTOSTHUU U METO/IbI
JTMarHOCTHKH, UCCIIEIOBAHUS CBOICTB
U TIPOLIECCOB, MPOTEKAOLIUX B
KOHJICHCUPOBAHHBIX Cpeax

MOJICJINPOBAHUS CBOWCTB YMers: OPUEHTUPOBATHCS B
BelecTB (MaTepuasoB), OCHOBHBIX MOHATHSIX ¢buzuku
(U3HYECKUX H KOHJICHCHPOBAHHBIX cpen "
XUMHYECKHX TPOIECCaXx, onpeAensaTs (GpU3NUYEeCKHe BEIUYUHBI,
MPOTEKAOIINX B XapaKTePU3YIOIIHE CBOICTBa
MarepHaiax mpu ux MaTepuajoB
MOJIy4YeHUH, 00paboTKe U Bnagers: cmocobHOCTRIO 00001IaTH
MO UKAIIH IKCIICPUMEHTAIIbHBIC (bakThI,
HaBBIKAMH  PACcUETOB  (PU3MUYCCKUX
BEJTMYUH BEIIECTB B
KOHJICHCHPOBAaHHOM COCTOSTHUH
[TK-6 crmocoGHOCThIO - 3HaTh:  OCHOBHBIE  OCOOEHHOCTH
HCIIOJIb30BaTh Ha CTPOCHHS W CTPYKTYpHI (Ha HAHO- H
MPAKTHUKE COBPEMEHHBIE MHUKPO YpPOBHE) BEIIIECTB B

MNpEaACTaBJICHUA O BIUAHUA
MHUKPO- ¥ HAHO-CTPYKTYpPbI
Ha CBOWMCTBA MaTepHUaOB,
UX B3aUMOJICHCTBUHU C
OKpYKarolle cpenou,
MOJISIMU, YaCTULIAMH U
U3IIy4CHUSAMU

KOHACHCUPOBAHHOM COCTOSHHNN

YMeTh: onpenensiTe MEXaHUYECKUE U
(u3nueckre CBONCTBA MaTepUaoB 10O
CTaHJApTHBIM METOJUKaM; OOBICHATH
0COOEHHOCTH TOBEJCHUS MaTepUaIoB
10J1 IEHCTBHEM BHEIIHUX ()aKTOpPOB

Brmagers: HaBelkamMu  pa0OTBI  Ha
1a0opaTopHOM  O0OpYAOBaHHM U
HPOBE/ICHHS SKCIEPHMEHTOB




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0yueHust

[1K-11 cnoco6HOCTBIO
IPUMEHATH 3HaHUA 00
OCHOBHBIX TUIaX
COBPEMEHHBIX
HEOPraHUYECKUX U
OpPTaHHYECKHUX
MaTepuasoB, MPUHIIUIIAX
BbIOOpA MaTEPUAJIOB JUIs
3aJJaHHBIX YCIOBUN
IKCIUTyaTaIH C YIETOM
TpeOOBaHM
TEXHOJIOTUIHOCTH,
SKOHOMHYHOCTH,
HAJIC)KHOCTH U
JOJITOBEYHOCTH,
IKOJIOTHYECKUX
OCJIENCTBUN UX
MPUMCHCHUS TIPH
MPOEKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX
MIPOLIECCOB

3HaTh: PU3HUECKYIO TPUPOTY
MEXaHUYECKUX CBOMCTB TBEPIIBIX
MaTepuaioB U (U3HUECKYIO IPUPOTY
TEIJIOBBIX CBOMCTB MAaTE€pPUAJIOB B
KOHJICHCUPOBAHHOM COCTOSIHHH

YMeTh: moadupath U 0OOCHOBBIBATH

BBIOOD HEOPTraHUYECKHUX n
OpraHMYECKUX  MATEpHaJoB IS
OTIpeICTICHHBIX YCIIOBHIA
IKCILTyaTaIluu

Biagers: HaBBIKAMH  00pabOTKH
pe3yJIbTaToB IKCIIEPUMECHTOB 5
HU3MEpPEHU




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLEro

Bun . KOHTPOJIA
Monyab . HaumeHoBaHue TeM 3aHATHI HNuTepakTusb,
yueOHO . Cemectp | O0bem, u.| Baibl (HaMMeHOBaHUe
(pa3znen) (yueoHO¥ paGoThI) q,
padoThI OLIEHOYHOI'0
cpeacrsa)
1. IMpupona |Jlek 1.1 XuMuueckas CBsi3b, SHEPTHsI CBSI3H, 5 2 2 CobecenoBanue
1 THITBI J1a6 noreHuuansl bopua-Maiiepa u bopHa-Jlanne 4 7 OTtueT o
MEXaTOMHBIX | ]p 2 2 mabopaTtopHoit
cBs3eil. BnusHue pabore
UX Ha CTPYKTYPY | 1o 1.2 Monnas u MeTtajuinueckas cBsi3b. Pusnueckas 5 1 CobecenoBanne
1 CBOHCTBA J1a0 OPUPOIBI TUIIOB CBA3U. OCHOBHBIE BUbI 4 10 Oruer 110
;ZT:;;EHI’;B s |TIp f;ﬁf)};lﬁ;(;}; Y BEIECTB C MPe0o0IIalaHueM 3THX 2 3 n1aGopaTopHOiL
Konencuposant| CP 20 pabote
oM cocrosiuuu | JIek 1.3 KoBasnentnas u Ban-nep-BaanbcoBa cBsi3u B 5 1 2 CobecenoBanue
JIa0o BemlecTBax. Bogoponnas cBszb. OcobeHHOCTH 4 10 Otuer o
Hp CTPOCHUA BEUICCTB C OTUMU THUIIAMU CBA3HU 2 6 Ha60paT0pH0ﬁ
pabote
Jlex 1.4 CTpyKTypa BELIECTB C HAIIPABJICHHBIM K 5 2 CobecenoBanue
J1a0o HEHaNpaBJIE€HHBIM B3aUMOJIEHCTBUEM 4 5 OTyeT o
Ip 1.5 ConocraBnenue pa3inuHbIX BUJOB CBs3Y, 4 2 3 naGopaTopHOit
KJ1acca KPHCTAIUIOB paGote
JIlex 1.6 CoBpeMeHHBIE TIPE/ICTABICHHS O BIMSHUH 5 1 2 CobecenoBanue
J1a6 THIIOB CBSI3H Ha MUKPO- U HAHOCTPYKTYPY 4 10 OTuer 1o
MaTepuanoB BiusHUE CTPYKTypHI BEECTB HA UX nabopaTopHoii

(pm3nyeckue CBONCTBA.

pabote




Bun . KOHTPOJIA
Monyab . HaumeHoBaHue TeM 3aHATHI HNuTepakTusb,
(paszen) yueOHO (yueBHoii padoThi) Cemectp | O0bem, u.| baibl . (HaMMeHOBaHHe
padoThI OLIEHOYHOI'0
cpeacrsa)
Jlex 1.7 CoBpemMeHHBIE HEOPTAaHUYECKUE U 5 2 CobecenoBanue
J1a0 OpraHHYecKue MaTepHabl, MPUHIIUITEI BHIOOpa 2 5 Oruer 110
Ip MaTepuaoB JUI 33/IaHHBIX YCIOBHI SKCIUTyaTaIllH 2 3 n1aGopaTOpHOIL
Cp 10 pabote
2.  Csoiictsa |JIek 2.1 Teopws TEIIOBOTO JABMKEHUS JKUIKOCTEH 5 2 2 CobecenoBanue
BCILICCTB B J1ab (Openkerst), OCHOBHBIC CBOMCTBA M METO/IbI 4 7 OTuer 1o
KATKOM Ilp ONpe/IeTICH s CBOWCTB BEIIECTB B KUIKOM 2 3 1aGopaTOpHOIL
COCTOSIHUH Cp COCTOSHHM 15 pabote
Jlek 2.2 TToBepXHOCTHOE HaTsDKeHHEe. KanuispHbie 5 2 2 CobecenoBanue
JIab SABJICHUS 2 5 Otuer o
Ip 2.3 O6nactu NPUMEHEHIs 10BEPXHOCTHOTO } 2 3 1aGopaTopHOii
HATSKCHUS JKUAKOCTCU U KAITWJUIAPHBIX ABJICHUU. pa6OTe
[TprMeHeHHe ITUX SBJICHUI B HAHOTEXHOJIOTUH
3. Jlunamuxa | JIex 3.1 OmHOMEpHBIE KOJIeOaHUs OTHOPOIHOMN CTPYHBL. 5 2 CobecenoBanue
KpHCTALTHYECKO | JTa0 3.2 T'apMoHmMUEeCKO€E MTPHOITIIKEHNE 2 5 OTyer 1o
# pereTkn IIp 2 3 mabopaTopHOi
Cp 15 pabote
Jlex 3.3 Konebanust o THOMEPHOH MOHOATOMHOM 5 1 CobecenoBanue
J1a6 L[ETIOYKH aTOMOB 4 8 Otuet no
Ip 2 2 mabopaTtopHoit
Cp 16 pabote
Hroro: 144 100

®opMbl TEKYLEro




®opMbl TEKYLEro

Bun . KOHTPOJIA
Monyab . HaumeHoBaHue TeM 3aHATHI HNuTepakTusb,
yueOHO . Cemectp | O0bem, u.| baibl (HamMeHOBaHUe
(pa3znen) (yueoHoO¥ paGoThI) q,
padoThI OLIEHOYHOI'0
cpeacrsa)
4,  Mexannue|Jlex 4.1 BeiBoj 3akoHa ['yka A71st OTHOPOTHOTO CTEPIKHS 6 2 2 CobecenoBanue
ckue cBoiictBa | JIab Tensopsl HanpspKeHuil U aedpopmannu 4 8 OTtuer o
KOH/ICHCHPOBaHH| [Tp 4.2 DHeprus 1eOpPMUPOBAHHOTO KPHCTAILIA 2 4 nabopaTopHOi
BIX CHCTEM 4.3 3akon 'yka 111 aHU3aTPOIHBIX TEI pabote
Jlex 4.4 BeIOOp MaTepHAaIOB IS 33JaHHBIX YCIOBUI 6 2 CobecenoBanue
J1a0o SKCIUTyaTalluy ¢ Y4ETOM MX MEXaHHUYCCKHUX 4 10 Otuer o
Ip XapaKTePHUCTHK C IENBI0 HAJTeKHOCTH U 2 4 n1aGopaTopHOit
JOJITOBEYHOCTH pabore
Jlex 4.5 Crioco6b1 MoH(HUKAIIMHA HEOPTAHUIECKUX 6 2 CobecenoBanue
J1aé KOHCTPYKIIMOHHBIX MaTEePHaIOB 4 10 Oruer no
IIp 2 4 imabopaTopHOH
Cp 10 pabote
5. Tennossle | JIek 5.1 TemnoeMKOCTb TBEpABIX Tell. 3aK0oH J[ronoHra 1 6 2 2 CobecemoBanne
CBOMCTBA J1a0 [Ttu. CoBpeMeHHbIE NPEACTABICHUS O BIUSHUU 4 10 OTyeT o
KOH/ICHCHPOBAHH| []p MHUKpPO- ¥ HAHO-CTPYKTYPHI Ha TETJIOBBIE CBOWCTBA 2 4 n1aGopaTopHOit
BIX CUCTEM Cp MaTepHaIoB 10 paboTte
Jlex 5.2 TennoeMKOCTh MaTepUaIOB MIPU HU3KUX 6 2 CobecenoBanue
J1a06 temneparypax. [Ipubmmkenus DitHmTeliHa 1 4 10 OTuyer no
Ip Hebast 2 4 naGopaTopHOi
Cp 9 pabote
Jlek 5.3 DnexTpoHHAS TEIIOEMKOCTh M €€ 3aBUCUMOCTh 3] 2 CobecenoBanue
J1a6 OT TeMIepaTypsl. AHTapMOHHU3M KoJIeOaHUH 4 10 OTtuer o
Ip aTOMOB, TEIUIOBOE PaCIIMPEHHUE TBEPABIX T 2 4 naGopaTopHOii
Cp 9 pabote




®opMbl TEKYLEro

Bun . KOHTPOJIA
Monyab . HaumeHoBaHue TeM 3aHATHI HNuTepakTusb,
yueOHO . O0bem, u.| bBamibl (HamMeHOBaHUe
(pa3znen) (yueoHoO¥ paGoThI) q,
padoThI OLIEHOYHOI'0
cpeacrsa)
Jlex 5.4 TermnonpoBoAHOCTh. OCHOBHBIC METOIbI 2 2 CobecenoBanue
J1a0 HCCIIEIOBAaHUS U JUArHOCTHKA TEIJIOBBIX CBOMCTB 4 8 OTuer IO
MatcpHuaion lmabopaTopHOH
pabote
Kypcosas KP 15 Otuer
pabota
DK3aMeH TU 36 TectupoBanue
[TocemaemMocTh 10
HUroro: 144 100

Cxema pacyera HTOroBoro dajuia
Texymmii peWTHHT (BCce 3aHATHS U IPOMEKYTOUHBIE TecThl) + Pe3ynbrar urorosoro tecra u Bee aenurcs Ha 2 + bb (eciu Bb nmpenycmotpensr)




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Hcnonp3yercs: MHTEpaKTHBHAas W WHpopManuoHHas TexHoyorus (Jlekmuss — Oecema ¢
WCIIOJIb30BAaHUEM MPE3CHTAIMK), a TAaKXKe TPAAWIIMOHHAS TEXHOJIOTHs (J1abopaTopHOE 3aHSATHE U
NPaKTUYECKOE 3aHSITHE).

6. MeTonuyeckue yKa3aHus M0 OCBOECHHUIO U CIUTIIHHbBI

[{enn, mocTaBIIEHHBIE IPU U3YYEHUU KYypCa, JOCTUTAKOTCS 3a CYET KOMIUIEKCHOIO MOJAX0/a K
OOyYEHHIO CTYJIEHTOB, OCHOBAaHHOI'O HA COYETAHMM TEOPETHUYECKOI0 Kypca, MPAKTHUYECKUX
3aHSTHIA, TA00PATOPHBIX 3aHATUH M CAMOCTOSATEIHHON TTO3HABATEIILHOM JIEATEIBHOCTH CTY/ICHTOB.

N3yueHue TEOpPETUUYECKOIO Kypca MPOBOJUTCS B CHEUHUAIU3UPOBAHHBIX JIEKIIMOHHBIX
ayJUTOPHUSAX C HKCIOJb30BAHUEM BHJICOTEXHUKH, MO3BOJSIOUIEH TPAHCIMPOBATH YEPE3 MOHHUTOP
PUCYHKH, CXEMBbI, MOJIENIH, KOTOPbIE B 3HAYUTEILHOM CTENEHH 00JIerdyatoT MOHMMaHHuEe Kypca.

NunuBuyanbHas caMOCTOSTEIbHAS TO3HABATEbHAS IECSITEIBHOCTD CTYJAECHTOB 3aKJIK0YaeTCs
B Moa0oOpe JaWTepaTyphl MO paszienaM Kypca U ee u3yueHuu. llpu 3TOM mpeaycMOTpeHbI
VH/IUBUAYAJIbHBIE W TPYNIIOBBIE KOHCYJIbTAllMM MO HM3Yy4aeMbIM paszjenaM Kypca. B pesynbrate
W3YYEHUS JaHHOW JUCHMILTUHBI CTYJEHTHI JOJKHBI MPUOPECTH 3HAHUS, YMEHUS U OIpeIeICHHbIN
OTIBIT, HEOOXOUMBIE JUIsl Oy MyIIeld HHKCHEPHOU e TCIIbHOCTH.



7. OneHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Koxa xonTposmpyemoii

Cemectp KOMIIeTeHIHH (MJIU ee

4acTu)

HaumenoBanue
OLIEHOYHOI0 CPeACTBA

5

I1K-4

Tecmosvie 3a0anus onpocwt 1-50
Bonpocwt k 3auemy Ne 1-13
Cobecedosanue no meme 1 onpocor 11,12
no meme 2 sonpocwl 1-11

no meme 3 gonpocwl 1-1

Omuemut no rabopamoprwvim pabomam

[1K-6

Tecmosvie 3a0anus sonpocwvr 51-100
Cobeceoosanue no meme 1 onpocwr 1-10
no meme 2 sonpocwi 1,4-6

no meme 3 sonpocwl 1-71

Omuemul no 1abopamoprwvim pabomam

I1K-11

Tecmosvie 3a0anus sonpocwur 101-150
Bonpocul k 3auemy Ne 15-20
Cobeceoosanue no meme 1 onpocwr 8-12
Omuemul no 1abopamoprwvim pabomam

[1K-4

Tecmosvie 3a0anus sonpocwl 1-50
Cobecedosanue no meme 4 onpocot 1,5-8
Cobecedosanue no meme 5 éonpocwl 1-8
Omuemul no 1abopamoprwvim pabomam

[1K-6

Tecmosvie 3a0anus éonpocwvr 51-100
Bonpocwi k sxzameny Ne 11-20
Cobeceoosanue no meme 4 eonpocul 2-4
Cobecedosanue no meme 5 éonpocot 4-10
Omuemul no 1a00pamopHvimM pabomam

[1K-11

Tecmosvie 3a0anus sonpocwt 101-150
Bonpocwi k axzameny Nel-10
Cobeceoosanue no meme 4 eonpocwl 2-4
Cobeceoosanue no meme 5 sonpocwt 5-10
Omuemul no 1abopamoprwvim pabomam

7.2. TunoBble 3aJaHUS WU MHbIE MATEPHUAJIbI, HEOOX0AUMBbIE JJIfl TEKYILIEero KOHTPOJIs

7.2.1. CobGecenoBanue

Tema 1. IIpupoaa u THIIBI ME:KATOMHBIX CBsi3eil. BiusiHue HX HA CTPYKTYPY M CBOMCTBA

(HaumeHOBaHUE OYEHOYHO2O CPedCmaa)

BEIIECTB H MATEPUAJTIOB B KOHACHCUPOBAHHOM COCTOSTHUH

Bomnpocs! 1151 npopadoTku
XUMHUYECKas CBA3b U BaJICHTHOCTb, IOTEHIIAAJl HOHU3ALUU.

ook owdE

OHEprus CBS3U.

OCHOBHBIE TUITBI MEKaTOMHBIX CBsI3eU B TBep/IbIX Tenax (Ban-nep-BaanbcoBa cBs3b).

HonHas cBiI3b.
KosaneuTtnas cBs3b.
MeTtananueckas CBSI3b.




7. BonoponHas cBA3b.

8. CrpyKkTypa BELIECTB ¢ HEHAIIPABIECHHBIM B3aUMOACHCTBUEM.

9. CrpykTypa BEIIECTB B Cllyyae HallpaBJICHHOTO B3aUMOACHCTBUS.

10. CtpykTypa BeuecTB ¢ KOBaJEHTHOM CBA3BIO.

11. BausiHue CTPYKTYpHI BELIECTB HA OCHOBHBIE (PM3NUECKHE CBOWCTBA MAaTEPUAIIOB

12. BausiHMe COOTHOILIEHHE THIIOB XMMHUYECKUX CBA3€H B Marepuanax Ha UX BbIOOp U yCIOBHUSA
AKCIUTyaTalluu

Tema 2. CBoiicTBa BCIIECTB B ’KHJIKOM COCTOAAHHH

Bonpocs! 1J1s1 npopadoTku

1. KakoB xapakTep TEII0BOro JBM>KEHUS MOJIEKYJI JKUJIKOCTU?

2. OOBsicHUTE MEXaHU3M 00pa30BaHUS TICHbI

3. N3BecTHO, 4TO KO3(PPULIUEHT MOBEPXHOCTHOIO HATSKEHHMSI MBUIBHOI'O PacTBOpa MEHBbIIE,
4yeM y BoJibl. UTO B TaKOM cilyyae sIBJISIETCS IPUUNHOM 00pa30BaHUsl MBUIBHBIX ITy3bIpeii?

4. KakoBa npuposa cui1 TOBEpXHOCTHOI'O HATSKEHUA?

S. OT KaKuX mapamMeTpoB 3aBUCUT KOAPPUIIMEHT MOBEPXHOCTHOTO HATSKCHHUS?

6. KakoB ¢usnueckuii cmbica ko3¢ ¢uIMeHTa MOBEPXHOCTHOIO HaTskeHus? B kakux
€IMHUIIAX OH U3MeEpSIeTCs?

7. Kakyto pa®oTy HyXHO mpou3BecTH IpH AeHOpMUPOBAHMM CHEPUUYECKON Kalull pPTYTH
nuametpa 2 Mum (tipu 20 °C), mpu KOTOPOM IIJIOMIAh €€ TOBEPXHOCTH YBEJIMUUBACTCS B TpU paza?

8. Kakyto paboty Hy)HO npoussectd, yToObl npu 20°C BBIAYTh MBUIBHBIN Iy3bIph HAMETpa
10 cm?

9. Kak MoxHO BbIBecTH GopMylLy s omnpeAeneHus Kod(p@HUIMEHTa I[OBEPXHOCTHOIO
HaTSHKEHUSI METOJIOM OTpPbIBA KOJIbLIa?

10.  KakoBbl HCTOYHHMKHM CIIy4allHBIX M CHUCTEMAaTHYECKHMX OLIMOOK TMpHU OIpeJesIeHUH
K0d(uIIMeHTa TOBEPXHOCTHOTO HATSKEHUS METOJIOM OTpbIBa KOJbLia?

11.  Mero/bl onpeieneHnss OCHOBHBIX CBOWCTB BEILIECTB B KUJIKOM COCTOSHUU

Tema 3. /luHaMUKa KPUCTAINYECKON PeIIeTKH

Bonpocs! aJ1st npopadoTku

OpnHoMepHbIe KoJIe0aHHs! OJJHOPOIHOM CTPYHBI.
["apmoHuydeckoe mpuOIMKEHHE.

Konebanust omHOMEpHOW MOHOATOMHOM 1IETIOYKHA aTOMOB.
KonebarenbHbli crIeKTp ABYXaTOMHOM OTHOMEPHOH LIETIOYKH.
AKycTHueckasi U ONTHYECKasi BETBU KOojeOaHUH.

Yipyrue BOJHbI CMELIEHUN aTOMOB.

DOHOHBI.

NoakowhE

Tema 4. MexaHn4yecKue CBOMCTBA KOHICHCHUPOBAHHBIX CHCTEM

Bonpocsl 1151 npopadoTku

3akoH ['yka 11 U30TPOIHBIX Tel ((PU3NUECKUN CMBICT MOAYJIS YIIPYTOCTH) (C BEIBOJIOM).
Jnarpamma pacTsKeHHs.

[TnacTuueckue cBoiicTBa KpUCTaLIOB (AedopMarisi CKOIbKEHHEM U IBOMHUKOBAaHHEM).
Xpynkoe paspyleHue.

TeH30ps! HaNpsKEHUN

Tenzopsl nedhopmanuii (Mx GU3NUECKUNA CMBICH).

3axoH ['yka /U1 aHU3aTPOIHBIX TENl.

DHeprus ynpyroaeopMupoBaHHOTO Telia (C BEIBOJAOM).

NN E



Tema S. TenJioBble CBOHCTBA KOHACHCHPOBAHHBIX CHCTEM

Bonpocs! 1J1s1 npopa6oTku

1. Uro Ha3bIBaeTCs TEIJIOEMKOCTHIO Teja, YACNbHONH  TEIIOEMKOCThIO, MOJISIPHOM
TEIIOEMKOCTbI0?

2. Hanummure ¢opmynbl U eIUHHUIBI M3MEPEHUS, BBIPAXKAIOIINE TEIIOEMKOCTh, YICIbHYIO
TEIII0EMKOCTh, MOJISIPHYIO TEIJIOEMKOCTb.

3. Hanummure ypaBHEeHHE 3aBUCHUMOCTH TEIJIOEMKOCTHM TMPU TOCTOSIHHOM JIaBIIGHUU C
TEIJIOEMKOCTBIO IIPU ITIOCTOSSHHOM 00bEeMeE IS TEN B TBEPAOM COCTOSIHUM.

4. OT yero 3aBUCHUT TEIJIOEMKOCTh BellecTBa?

5. Cdhopmynupyiite 3akon drononra u [Itu.

6. N306pa3ute rpaduk 3aBUCUMOCTH MOJISIPHON TEIJIOEMKOCTH MEIU OT TeMIlepaTypbl, Ha
KaKOM ydacTke rpaduka BeImoiHseTcs 3akoH Jromonra u [Itu?

7. Uemy paBHa, cornacHOo 3akoHy Jrononra u IlTu MomnsipHas TEMIOEMKOCTh XUMHUYECKUX
IIPOCTBIX BEIIECTB B KPUCTAIIINYECKOM COCTOSTHUU?

8. Uro Takoe Temneparypa Jlebas?

9. Kak onpeznensiercss MoJisipHas TEIUNIOEMKOCTb IPU TEMIIEpATypax Bbllle Temneparypsl Jlebas
JUTSL XAMUYECKH CJIOKHBIX BEIIECTB B KPUCTAIITHYECKOM COCTOSTHUU?

10. CoBpeMeHHbIE HEOPraHMYECKHE M OpraHMYeCKHWe MaTepuaibl, oOJajaronue BBICOKOU

(HM3KOM TEIIONPOBOHOCTHIO).

Kpurepum ouenku:

- 1 Gamn HaYKMCIIAETCS CTYJCHTY, €CIIM OH J]aJl UCUYCPIBIBAFOIINNA 1 TIOJHBIA OTBET HA OJIUH W3
MPEJIOKEHHBIX BOIIPOCOB

- 2 Oayuta HaYKUCIAETCS CTYJCHTY, €CIIU OH JaJl UCUCPIBIBAIOIINN 1 TIOJHBIA OTBET HA JIBA U3
MPEAJIOKEHHBIX BOIIPOCOB;

- 3 Oajyuta HAYUCISETCS CTY/ACHTY, €CJIM OH JaJl HCUEPIBIBAIOIIME U TIOJIHBIE OTBETHI HA TPH U3
MPEAJIOKEHHBIX BOIIPOCOB;

- 4 Oayuta HAYUCIISETCS CTY/ICHTY, €CJIM OH JaJl HCUEPIIBIBAIOIIME U TIOJHBIE OTBETHI Ha 4 U3
MPEAJIOKEHHBIX BOIIPOCOB

Tembl NMCbMEHHBIX Pa00T

Nen/m | Tembl

1 «Pacder TETUIOBBIX XapaKTEPHCTUK TBEPIBIX MaTepHajoB» (Ha MpHUMEpe XJIOpUia
KaJIbIIMs U HATPUS)

5 «OrmpenienieHue  TETUIOBBIX  XapaKTEPUCTHK KPUCTAJUIMYECKUX MaTepuanioBy» (Ha
npumepe NaCl, Au)

3 «Pacder aeKTprUeCcKuX XapaKTEPUCTHK TBEPABIX MaTepralloBy (Ha mpuMepe cepedpa
Y HUKEJIST)

4 «Pacder SIEKTPUYECKHX XapaKTEPUCTHK TBEPIBIX MaTepUaIOB» (HAa MpHUMEpe
XJIOpU1a KaJIbLIUsl U MEJIH)

5 «Pacuer TennoBbix xapaktepuctuk AlBr3 u Al»

6 «OrnpeneneHne ONTHYECKUX XapaKTePUCTUK XJIOPHIa KAIbLIUs M HATPUs»

8 «OrmpeneneHue TEMJIOBBIX XapaKTEPUCTHUK TBEPIBIX MaTepHalioB» (Ha MpUMeEpe
HUKEJIS ¥ 30JI0TA)

9 «Pacyer onpTHUECKUX XapaKTEPUCTHK TBEPAbIX MaTepHaoBy» (Ha mpuMepe cepedpa u
HUKEJIS)

10 «OrmpeneneHue >MEKTPUIECKUX XapaKTEePUCTHK TBEPABIX MaTepuajoB (Ha IpUMeEpe
Al, Cu, Zn)»

11 KoMmno3uimonusle  MaTepualibl € METAJUIMYeCKoll  marpunei. TexHomorus




W3TOTOBJICHUS

12 KoMIIp10TEpHOE KOHCTPYMPOBAHKUE HOBBIX MAaTEPHAIIOB

13 Kepamuueckne MaTepHualibl ¢ ONTHYECKUMU CBOMCTBAMU

15 Crpykrypa wu CPOﬁCTBa METIIOKEPaMHIECKAX IIOKPBITUM,  ITOJIYYEHHBIX
HUTPUIOILIA3MEHHON TEXHOJIOTuEN

16 Karamusaropel. IlpuHuunel  co3maHuMst MaTrepuagoB € BBICOKOM  YIEIbHOHU
IIOBEPXHOCTBIO

17 TexHnueckas kepamuka. CTaauy NOJy4yeHUs

18 BuocoBmectumbie Marepuanbl. TpeOoBaHUS K MarepuajaM, HCIOJIb3YEeMbIM B
MEIMLIMHE

19 MeMmOpaHbl 1 MEMOpPaHHBIE TEXHOJIOTUU

20 2KaponpouyHsle KOMIO3UILIMOHHBIE MAaTEPHATIBI

KpaTtkoe onucanue u perjiaMeHT BbINOJIHEHHUS
Cpok TpenocTaBJICHUs CTyACHTaMu paboOT B pacliedaTaHHOM W JJICKTPOHHOM BHJC Ha
KadenpanbHyIO MIPOBEPKY B cucTeMe AHTUILIArHUAT - 15 yueOHas Heeis

Kpurepumn oneHku:

OueHku Kpurepun u HoOpMbl OLIEHKH

«OTJIMYHO» Ecnmu pabota cmaHa B Cpok M Tema pabOThl pacKpbITa
HOJHOCTBIO

«XOpOLIo» Pabora cpana. Llens paboTbl JNOCTUTHYTA, €CTh HEOOJIbLINE
3aMeyaHusl (HeopaboTKK) B peIIEHUH ITOCTABJICHHBIX 3aj1a4

«Y/AOBJICTBOPHUTEJIBbHO» Pabota caana. Ilens paboThl pacKpbITa HE MOJIHOCTBIO
«Hey/OBJIETBOPUTEJbHO» | PaboTa He BBINOJHEHAa WM BBINOJHEHAa M CllaHa, WIIH

BBITNIOJIHEHA U CaHa, HO L1eJIb pabOThl HE PacKpbITa

7.2.2. KOMIUIEKT OTYETOB MO0 JIa00paTOPHBIM padoTam
IIpumepsl 1adopaTopHbIX padoT

JlaGopaTopHnas paGora Nel «OIPEJIEJJEHUE TEMIIEPATYPHOM
3ABUCHUMOCTH 3JEKTPHYECKOI'O COITPOTUBJIEHUA 1 IINPUHBI
3ANMPEHIEHHOMUY 30HBbI ITOJIYITPOBO/IHUKA»

dopma oTuera no jadboparopHoii padore Nel
Tema nabopatopHoii paboThI
[ens paboThI:
O6opynoBaHue:
PacuetHbie popmyIbl:
Brimonnenue paboTsr:

t,C U,B I, mA R, Om InR T,K /T, 1/K g, 2B

['paduku 3aBUCUMOCTEN COMTPOTUBIEHUS 00pa3iia OT TeMIIepPaTyphl

[To 3HaYeHUIO € U CIIPABOYHBIM JAHHBIM OINPECIIUTE MaTepral MOJyIPOBOTHUKA

OTBEeTUTH B BBIBOJIE HA BOIIPOC: «3aBUCHUT JIM IIMPUHA 3aMPEIIEHHON 30HBI TOJYIPOBOIHUKA
OT TEMIEPATYPHI?»

BriBosibI 110 paboTe



JlaGoparopuas padora Ne2 «OIIPE/IEJIEHUE C IOMOLUIBIO MOCTA
TEMIEPATYPHOM 3ABUCUMOCTH DJIEKTPUYECKOI'O COITPOTUBJIEHUSA
METAJLJIA»

dopMma oTuyeTa 1o JJadopaTopHoii padore Ne2
Tema nabopatopHoii paboTHI
Ilens paboThI:
O6opynoBanue:
PacuerHble popmybr:
BrimonHnenue paboThL:
t, C R, Om T, K a, 1/K

[TocTpoiite rpad K 3aBUCHIMOCTH COITPOTHBIICHUS 00pa3ia OT TeMIepaTypbl

BbraucnauTs TemieparypHblii KOOQQUIIMEHT COMPOTUBIICHUS METalljIa.

JIroObIM  W3BECTHBIM BaM METOAOM ONpEIeNuTe aOCONIOTHYIO W OTHOCHUTEIIBHYIO
MOTPEUTHOCTH U3MEPEHUM.

Hcnonp3ys cpaBOYHYIO JIMTEPATYpPY ONPEAEIUTh MaTepuan npoBogHuka. Craenarb BbIBObBI
1o paboTe: 3aBUCHUT JIM COTPOTUBIIEHUE MaTepralia OT BHYTPEHHEH CTPYKTYphI?

Jla6oparopnas paéora Ne3 «OIPEJEJIEHUE YAEJbHOM TEIINIOEMKOCTH
METAJIJIOB METOJAOM OXJIAXKIEHMU S1»

dopma oTueTa no gadbopaTopHoii padore Ne3
Tema nabopatopHoii paboThI
[ens paboThI:
O6opynoBaHue:
Pacuernbie popMyIbl:
Beinonnenue paboTsl:

T Tep AT ar C
t, T mens, °C T uccn. 06p., °C P WCCIL — At C, ’
MeTb, A | peer HCCIL
MHH oC 00p., MeE - | Menp o6p
Ty | T2 [AT | Ti | T2 | AT °C 00p. '

I & _ (T 6
OCTPOUTHh TpadUKU 3aBUCHMOCTH i f(Tp) nns oOpasuoB Meaud M HCCIETYEeMOro

MeTajula, OTKJaJbIBas MO OCH alCIMcC cpelHee 3HaueHue Temreparypsl Tcp B HHTepBaie
temrepatyp AT, a mo ocu opauHat AT/At nepBoro rpaduka onpeaeuTh yASIbHYIO TeIIOEMKOCTh
uccaeayemoro meramia C ais remneparyp 50, 100, 200°C.

Omnpenenuts cpennee 3HaueHue Ci.

[ToryueHHbIe pe3ynbTaThl 3aHECTU B TAOIUILY 4.

Hcnonp3ysl CripaBOYHbIE IaHHBIE ONPEAEIUTh MAaTEPHUAJ, U3 KOTOPOIO CAENIaH MCCIEAYEMBbIN
obpaserr.

ITo pe3ynbraTam 1abopaTOPHOM pabOTHI ClIENaTh BBIBOJIBI.

JlabopaTopnas padora Ne4 «<OIIPEJAEJIEHUE KOO OPUIIUEHTA TEPMOJC
KOHTAKTHbBIM METOJAOM»



dopMma oT4eTa 1o JadbopaTopHoii padore Ned
Tema nabopatopHoii paboThI
I{ens paboThI:
O6opynoBanue:
PacuerHble popmybr:
BrimonHnenue paboTh:

No /it Macca rpy3a m=
IlepBbIil MeTaiL -
Tkl K Ty K T_ Tk 12, Au].Z!
EMB AT K | AT, K A;T " |MB/K | MB/K
M

ITocTpouTs Ha MUJUIMMETPOBOM Oymare rpaduk 3aBUCUMOCTH &; (T )
Crenatb BBIBOJ IO MEPBOl 4aCTH paOOTHI

Ne n/mt Macca rpyza m=
IlepBbIil MeTaLI -
T, K | T,K T- Tk c

T

MmB

Ne n/nn Macca rpy3za m=
T, K | T,K T- Tk c

T

MB

Ne n/nn Macca rpy3za m=
T, K | T,K T- Tk c

T

MB

&(T)
[TocTpouts rpapuky 3aBUCUMOCTH | IIPU PA3HBIX 3HAYCHUAX HArpy3KU Ha OJHOM JIUCTE.
Crnenatpb BBIBOJ IO BTOPOM YacTH pabOTHI.

JlaGoparopuas padora NeS «OIIPEJAEJIEHUE KOOOOUIIUEHTA
HOBEPXHOCTHOI'O HATAKEHUSA ’KUJIKOCTU METOA0OM 1O HYWN»

®opma oTuyera no JadbopaTopHoii padore NeS
Tema mabopaTopHOl pabOTHI
[{enb paboTH:
OGopynoBaHue:
Pacuernbie popmynbl:
BrimonHenue paboThl:

Ne Ne koaba Ne skmakocTn




ombiTa | ke | L,m |1

K2 | m y

ke | m,, o

21
pAJ’ 3 G’_
M

Paccuntath  KOX(PQOUIMEHT MOBEPXHOCTHOTO  HATSKCHHS  KUAKOCTH,  PacCUMTaTh
norpemHocT MeTogoM CThrofieHTa (pe3yibTaThl pacuyeToB 3aHECTH B TaONMIly) M IO TaliuIle
OINPEAEIIUTh PO UCCIENYEMON KHUIAKOCTH.

Paccunrtars paboTy CHIl MOBEPXHOCTHOTO HATSXKEHUSI.

Ne koA Ne skmakocTn

(m, ), kel (m,),xke | Am,,ke | Am,,ke | Al,m | Al,, ;| AD,m| Ad,m | Ah, Ao Hl

g

3anucath OKOHYATENbHBIN pe3yNnbTaT: o = (<O‘> T Ac)H I m

3ammcaTh OKOHYATENBHBIN pe3ynpTar: A = (<A> + AA4) e

Crnenatp BBIBOBI 110 paboTe

TpedoBanus Kk 0opMIIEHUIO BCEX J1a0OPATOPHBIX PadoT

TUTYIbHBIN JTUCT:
1. B BepxHewm mosie mucTa (1o cepeinHe CTPOKH) YKa3bIBAIOT MTOJIHOE HAMMEHOBAHUE YIeOHOTO
3aBe/ieHus U Kadeapbl, Ha KOTOPOU BBITIONHSIACH JaHHAs padoTa.
2. B cpennem moite ykaspiBaeTcs JiabopaTopHas paboTa, W HIDKEe ee Ha3BaHue. Ha3BaHue
n1abopaTopHOI pabOTHI MPUBOAUTCS O€3 CIIOBA TeMa U B KaBBIYKU HE 3aKITHOYAETCA.
3. Janee Omke K IpaBOMY Kparo THUTYJIBHOTO JINCTA YKA3bIBAIOT (DAMHITUIO, HHHUIIMAIIBI, KYPC
U TPYIIY YYallerocs, BHIMOIHUBIIETO paboTy.
4. B HMXHEM 10JIe JTHCTa yKa3bIBaeTCS MECTO BBHITIOJTHEHHS paOOTHI U TOJI ee HanmucaHus (0e3
CJIOBA 200).

OGpa3zelr HaNTUCAaHMS TUTYJIHHOTO JINCTA TA0OPATOPHON PabOTHI:

MUHHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHU ST POCCUMCKOU
OEJIEPALIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHHUE
BhICIIET0 00pa30BaHUs
«TONBATTUHCKUI TOCYIapCTBEHHBIN YHUBEPCUTET

Kadenpa «HanorexHonaoruu, MarepranoBeieHUE U MEXaHUKa»




Jlaboparopnas pabdota 1
OnpenesieHHe TEMIIEPATYPHOI 3aBUCHMOCTH YJIeKTPHYECKOr0 CONPOTUBJIEHUS U
IIHPUHBI 3aNPelIeHHOI 30HbI MOJIYIPOBOTHHKA

Beimmosinnia:
Cmyoenm ep. MTMm-2001
Hesanos U.

Tomparru 2020

Llenn Da6OTI>I, O6ODVI[OB8.HI/IG 1 MaTCpUAJIbl NOJKHBI OTPAKATh TEMY J'Ia60paT0pH0ﬁ pa6OTLI,
a TAKXKXC KOHKPCTHBIC 3aaa4u, IMOCTABJICHHBLIC CTYACHTY Ha MNCPHUOA BBIIIOJHCHUSA pa6OTBI. IIo
O6’L€My HX OIIMCAHHUC COCTABJIACT OT HECKOJIBKHUX CTPOK I0 0,5 CTpaHUIBbI.

OKcliepUMEHTalbHbIe pe3ynbTaThl. B 3TOM pasjene NpUBOAATCS HEMOCPEACTBEHHO
pe3yabTaThl, MOTYYEHHBIE B X0/ TIPOBEICHUSI TA0OPAaTOPHBIX PadOT.
Otuer no nabopaTopHoit paboTe opopmisieTcs B TeTpaau A 1abopaTOpHBIX padoT.

Kpurepun onenku:

Bcero mo onHoit maGoparopHoil pa®oTe (BBIMOTHEHHONM W 3alIMINEHHOW B CPOKH,
npenycMmorpensble PIIJI nucuumnianHsl M pacnucaHueM ydeOHBIX 3aHATUN) mpexycMoTpeHo 10
0asuIoB.

Homyck, BeinmoaHeHUE paboTh — 2 Oasia

Cnaya oTuera — 3 Ganna

3amuTel paboThl B CPOK — 5 OasIoB

*  KommiekT marepuajioB 1Jisl 3a4eTa
3ader 1o Kypcy B TecToBo# dopme uepes LT
Htoroseii Tect mo kypcy uepe3d LT (Pusmka KOHIAEHCHUPOBAaHHOIO COCTOSIHMSA-1, TecT,
UTOTOBBIN)
(bank TecToBBIX 3aaHui pa3mereH Ha O6pa3oBarenbHOM noprane TI'Y wim B cucreme
3JIEKTPOHHOTO0 00y4yeHus Moodle)

IIpumepsI TeCTOBBIX 32/ 1aHUM
OM 3akpbITOro THIA
3aganue 1

3anonnume nponyck: 6cmasbme nponyweHHvle Cl08d.
[TpubGop s u3mepeHus: kKo PuIueHTa TETIOBOTO PacIMPEHUs Tl Ha3bIBACTCS




IIpaBUIBHBIN OTBET: AUJIATOMETP.

3aganue 2
3anonnume nponyck: ecmasbme nPonyujeHHbvle Cl08d.
[TpuOopkI, peHa3HAYCHHBIC IS ONPEICIICHUS BI3KOCTH HA3BIBAIOTCS

HpaBPIJ'IBHBIfI OTBET. BUCKO3UMETPBI

3aganue 3

Buvibepume o0un npasuibHulil 6apuanm omeemd.

B uewM 3akmiroyaeTcss TEpMOMEXaHUUECKUI aHAIHU3?
a) B m3mepeHnn KonmuecTBa SHEPTHUH, TIOTJIONICHHON 00pa3I[OM WIIH BBIACITUBIIEHCS 13 00pasia
[P HEMIPEPHIBHOM MOBBILICHUH WU TTOHUKEHUH TEMIIEPATYPhI
0) B n3mepenuu noreps Beca 00pa3ioM MO MEPE €ro HENPEPHIBHOI'O HArpEBaHUS
B) B onpenenenun remnepaTypHoi 3aBUCUMOCTH PACIIMPEHUS WK CKaTUs MaTepuana
[IpaBuIBHBIN OTBET: B.

3ananue 4

Bvibepume o0un npasunbHulil eapuanm omeema.

B uem 3akirouaercs KaJlopUMETPUUECKUI aHaIu3?
a) B u3aMepenuu konmuecTBa YHEPIUH, MOTTIOMICHHOW 00pa3IioM MM BBIACTUBILIEHCS U3 0Opa3ia
IIPU HENIPEPHIBHOM MOBBIIIEHUH UM TOHUKEHUH TEMIIEPATYPbI
0) B n3mepenuu norepb Beca 00pasLioM M0 MEPE €ro HENPEPHIBHOI'O HArpEBaHUS
B) B onpenenenun remnepaTypHoi 3aBUCUMOCTH PacIIMPEHUs WK CKAaTUs MaTepuaia
IIpaBUIBHBIN OTBET: a.

3ananue 5

3anonnume nponyck: ecmasbme nponyujeHHvle C1086da.

MeTon, OCHOBaHHBIN Ha pa3JeleHUH KOMIIOHEHT CMECH, KOTOPbIE MPOXOAAT C Pa3InYHbIMU
CKOpPOCTSAMH 4Ye€pe3 KOJIOHKY, 3alOJHEHHYI0 OAHOM M TOM K€ pa3AesIolled Cpelol Ha3bIBACTCS

[TpaBuiibHBIN OTBET: XpoMarorpadus
OM 0TKpBITOr0 THIIA

3aganue 15

Jlaiime pazeeprymuwiii omeem.

Kakue npubops! Ha3pIBatOT TEH3MOMETpaMu?

[TpaBunbHblii  oTBeT: I[IpuOOpBI, KOTOpBIE TMO3BOJSIOT ONPEAETATh  KOIPPHUIHMESHTHI
MOBEPXHOCTHOTO HATSHKEHHUS KOHJICHCHPOBAHHBIX CpPEJl - BEIISCTB B JKHJIKOM H JIUCIIEPCHOM
COCTOSTHUH.

3amanne 35
3aoaua
BbuuciuTe  yAenpHYH0 TEIIOEMKOCTh KpucTauia Opomuaa Meau (CuBr), wucnomb3ys
KITACCHYECKYIO TEOPUIO TeIuIoeMKocTH. MorspHas macca Opomuaa meau p = 143,5 2/monw
Pemenue:
B paMkax kiaccuyeckoil Teopuu TEII0EMKOCTH 1o 3akoHy Helimana-Konmna s MosisipHOi
TEIUIOEMKOCTH KpHCTalia OpOMIIa MEIH UMEEM:
Cu=n-3R,



rze N — 9ucjao aToMOB U paBHO 2, R — yHuBepcanbHas Ta30Basi OCTOSHHAS
Loie
R =8.31
monv K
MOJ‘IHpHaSI " yaclIbHaA TEIUIOEMKOCTH CBSI3aHBI COOTHOIIICHUEM:

Cyx=Cu/ p, roe p - MossipHasi Macca OpoMuIa MeIu

n-3R
R a7 A
n ke K

CY.H

3aganue 36
3aoaua.
[Tonb3ysick 3akoHoM /Jlrosonra u IlTh, HAWTH MOJSPHYIO Maccy Marepualia, U3 KOTOpPOTO

CAeNlaH METAUTMYECKHI IIApUK, €CIM W3BECTHO, YTO €ro yaeldbHas TEIUIOEMKOCTh paBHa 234
JIx/(xrK).

Pemenue:

[To 3akony dronmonra u [Itu

Cm=3R

CBs13b MOJIIPHOU U YJIEJIBHOM TEINIOEMKOCTEN

Cm = nCy,

Torpa mosispHas Macca MaTepuasa apuKa paBHa:
Cm K2

u=—-—=01

Cyx MOJb

IIpoueaypa oueHuBaHUsA
Hcnonw3yeTcs nporenypa oleHuBanus npeaycmorpernas bPC

Kpurepun onenkn:
- OIICHKA «OTJIMYHO» BBICTABIISIETCS CTYJIEHTY, e€clii oH HaOpain ot 80 mo 100 6amios;
- OlIEHKa «XOpOoIlo», eciu oH Habpai ot 60 go 80 6amios;
- OIICHKa «YJOBJIETBOPUTEIHLHO» eciu oH HaOpai oT 40 1o 60 6amios;
- OlIEHKAa «HEYAOBIETBOPUTEIBHO» eCiii OH He HaOpan 40 6annoB



7.3. OueHo4Hble cpeIcTBAa /sl NMPOMEKYTOYHOH aTTeCTAIMH N0 HTOraM OCBOEHHS
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

CemecTtp 5

Ne /i Bonpocsl k 3auery
XyMHuueckass CBA3b W BaJCHTHOCTb, MOTEHLHMAT HOHU3ALMHU. DHEPrus CBs3U. Tumb
1 |mexaToMHBIX cBsizeil B TBepabIx Tenax. Pusuueckas npupona Bau-nep-BaanbcoBoid

CBS3U

5 dusnyeckas NpUpoJa HMOHHOW CBsA3U. lIposBiieHME HOHHOW CBSI3M B COBPEMEHHBIX
MaTepuanax.

3 |Pusnyeckas npupoja KOBaJIEHTHOMU CBsi3U. MaTepualibl ¢ KOBaJICHTHOM CBSA3bIO

4 Meramnueckas cBa3b. MexaHnu3M oOpa3oBaHus. MaTepuasbl ¢ METAJUIMYECKOH CBSI3bIO

5 |Bogopoanas cBsizb. CTpyKTypa BEIIECTB C HEHANPABICHHBIM B3aUMOJICHCTBUEM

6 CTpyKkTypa BELIECTB C HalpaBJIEHHBIM B3aumojeicTBueM. CTpyKTypa BeELIECTB
(MaTeprajioB) ¢ KOBAJICHTHON CBSA3bIO

7 |OgHOMepHBIE KoJIeOaHusl OJHOPOAHOM cTpyHbI. ["apMoHnYecKoe NpHOIMKEHHE.

8  |Kosebanusi 0O JHOMEPHONH MOHOATOMHOM IIETIOYKH ATOMOB

9 KosiebaTenbHbI  CIIEKTp JBYXaTOMHOW OJHOMEPHOH IIETIOYKH. AKyCTHYeCKas H
ONTHUYECKasl BETBU KOJeOaHMI.

10 |VYmpyrue BosnHBI cMeneHH aTOMOB. DOHOHEI.

11 [Teopus TennoBoro nBuxeHus Openkens

12 |®usnueckue cBoiicTBa )xuaKOCTEH. MeTOIbI ONIpeesIeH s STUX CBOWCTB

13 [loBepXxHOCTHOE HATSDKEHUE KUAKOCTU. MeTonasl ompeneneHus Kod(pQuUIUeHTa)
[MOBEPXHOCTHOI'O HATSKEHUS

14 [[puMeHEeHnEe MOBEPXHOCTHOIO HATSIKEHUs KUIKOCTH B TEXHUYECKUX YCTPOMCTBAX M
HAHOTEXHOJIOTUSX

15 Kanuuisipuele  sBieHuss. HoBble oOpraHuyeckue M HEOPraHMYECKUE MAaTepHallbl C

[POsIBIEHUEM KaWUISPHBIX () (PEKTOB.

16 |KamwuisipHble 3 eKThl B HAHOTEXHOJIOTUSX

17 XapakTepuCTHKa YeThIpeX KIACCOB KPHCTALTMYECKUX Ted B 3aBUCHMOCTH OT THUIIOB
xuMHu4yecKkol cBsi3u. [IprMepsl BelecTB, OTHOCSIINXCS K 3TUM KJ1accam

18 |CnocoObl (MeTOIbI) ONpeieeHNs] HOBEPXHOCTHOTO HATSKEHMUS

19 CmauuBanue, obsacti npumeHeHus 3ddexra cmaunBanus. CoBpeMeHHbIE MaTEpUaJIbl C
r11poOOHBIMU M THIPOGUIBHBIMUA CBOWCTBAMH

CoBpeMeHHbIE HEOpPTaHWYeCKHe W OpPraHWYeCKHe MaTephaibl, MPHHIUIB BBIOOPA
MaTepHaoB /Ui 3aJaHHBIX YCIOBHUH SKCIUTyaTalluu

21  |Crmoco06s1 Mo (HKaINY HEOPTAaHWMYECKUX KOHCTPYKIIMOHHBIX MaTepHaJioB

22 |Metoppl TMarHOCTUKY M MOJICITMPOBAHUS CBOMCTB KOHCTPYKIITMOHHBIX MaTEPHAIIOB

20

CemecTtp 6

Ne i/ Bonpocsl Kk dk3amMeny

1 Me)f’aHquCKHe CBOMCTBA TBEPJBIX TEJI, BIUSHUE OKPYKAIOIIEH CPEIbl HA MEXaHUYECKHE
CBOICTBA MaTepHaJloB

2 BriBoa 3akoHa ['yka 111 OTHOPOAHOTO CTEPHKHS

Tenszopsl HanpspkeHUH U nedopmanuii. OcOOEHHOCTH M3MEHEHHUH pa3MepoB U (OPMBI
TeJla MoJ| ACHCTBUEM TEH30pa HANPSYKEHUN




4 OHeprus 1edOpMUPOBAHHOTO KpucTauia. Pacuer »sHeprum J1eOpMHUPOBAHHOTO
KpucTajlia

5 3akoH ['yKka JiJ1s1 aHM3aTPOITHbBIX TEN

6 TeruioBble CBOWMCTBAa TBEPABIX Tel. METOAbl ONPENENCHHUs] TEIUIOBBIX CBOMCTB
MaTepUajoB

7 TernoeMKoCTh TBepIbIX Tei. 3akoH Jlrononra u I1tu

8 [Tpubnmxenne DifHmrTeliHa. BpiBectn  QopMmyny MOJSPHOM — TEMIIOEMKOCTH B
MPUOJIMDKEHUN DUHIITCHHA.

9 [Tpubnmxenune Jlebas. BeiBectn popmynny MOISIpHON TEJIOEMKOCTH B TPUOIMKEHUH

10 DJIEKTPOHHAs TEIUIOEMKOCTb U €€ 3aBUCUMOCTb OT TEMIIEPATYPbI

11 AHrapMoHu3M kojeOanuil atomoB. Kak OH mposiBisieTcsl mMpu TEIJIOBOM PACIIUPEHUU

BEIIECTB B KOHJIECHCUPOBAHHOM COCTOSIHUU?

12 TemnonpoBoAHOCTH TBEPABIX Tel. 3akoH Dypbe

13 BrnusiHue xapakTepa TUIOB CBSI3U B MaTepUaliax M CTPYKTYPHI HA MX TEIUIOBBIE CBOICTBA

14 Juarpamma nedopmanuu. [1nacTuyeckue cBONCTBAa KPUCTAIIIOB. XPYIKOCTh

15 CBs13b KoddduIMeHTa TeIIOBOr0 pacuIupeHus ¢ KodQQPUIIMEHTOM aHTapMOHU3Ma

16 [TonumepHble MaTepuasbl 1 0COOEHHOCTH WX TEIUIOBBIX CBOMCTB

17 [TotumepHble MaTepuaibl 1 0COOEHHOCTH UX MEXAaHMUYECKHUX CBOWCTB

18 JlucriepcHbIE CUCTEMBI U UX KJacCU(pUKAIUs

19 Oco0eHHOCTH TEIUIOBBIX CBOMCTB JUCHEPCHBIX CUCTEM

20 @da30BbIe NpEBpaICHHs P 00pa30BaHUM YCTONYMBBIX JUCIIEPCHBIX CUCTEM

21 @Da30BbIC MPEBPAICHHS B METAJUIAaX MO ICWCTBUEM TETJIOBBIX MOJEH

7.3.2. Kputepuu u HOPMBbI OLEHKH
dopma
Cemectp NMPOBCICHMN Kputepun u HOpMBbI OLIEHKHU
NPOMEKYTOYHOM
arrecTaluu

5 3auer (1o «3a4TEHO» 40 u 6onee 6anoB
HaKOIHUTEILHOMY Menee 40 GamioB
peifTuHry) «HE 3a4TE€HO»

6 DK3aMeH (mo «OTJIINYHOY ot 80 u 6onee 6ayIoB
HAKOIIUTEILHOMY «XO0pOoLIOo» ot 60 1o 79 6amnos
pEUTHHTY) «YJIOBJIETBOPUTEIILHOY ot 40 1o 59 GamioB

«HEYJIOBJICTBOPUTEIHHO MmeHee 40 6anoB




8. YueOHo-MeTOAMYecKOEe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUILTHHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yueoHoe

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeTon4ecKoe nmocooue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
1 KynbkoB B.I'. ®du3uKa KOHISHCUPOBAHHOTO COCTOSTHUS | Y4ueOHoe mocoone 2017 ObC «Jlaap»
B DJIEKTPOTEXHUYECKOM
MaTepUaIOBeICHUN
2 denoros A. K., ®dusnyeckoe matepuanoeaeHue Y. 3. YuyebHoe mocoodue
ObC «IPR
Anunuk B. M., Matepuaibl SHEPreTUKHU U 2015
books»
Tusanos M. C. 9HEprocOepeKeHus
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
KoanuecTBo B
Tun (yueOHuk, yaeoHoe .
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'ox u3panus Ondmorexe /
n/n MeTOoanYEecCKoe mocoomne,
HaumeHoBaHue
NMPAKTHKYM, JP.) e
1 | Matyxun B. JI,, ®du3uka TBEpPIOTO Tena VYuyebHoe nocobue 2010 OBbC «Jlanb»
Epmaxos B. JI.
2 | Enucdanos I'. . du3uKa TBEPIOTo Tena VYuyebHoe nocobue 2011 OBbC «Jlanb»
3 | Pazymonckas U. B. dwu3nka TBEPIOTO Tela Y4eOHOe mocodue 2011 3BC «IPR
books»
4 | Pymsnnes A. B. BBenenne B Gpu3nKy KOHACHCUPOBAHHOTO | YUeOHOe mocoone 2012 3BC «IPR
COCTOSTHUSI BEIIECTBA books»
5 | TyproBB. A, du3nka TBEPIOTO TeJa JIJIsl HHXCHEPOB Y4eOHoe mocobue 2012 9BC «IPR
Ocaynenxko P. H. booksy




8.3. Ilepeuennr mpodeccHoHAIBLHBIX 0a3 JAHHBIX M MH(POPMAIHOHHBIX CHPABOYHBIX
cucTeM
— I'ypros, B. A., Ocayaenko, P. H, ®u3uka TBepa0ro Tena Ajiss HHKEHEPOB [ DIEKTPOHHBIN
pecypc]: Yueb. nmocodue / B. A. I'ypros, P. H. Ocaynenko. — Mocksa, 2007. — 300 c. - Pexum
nocryna: http://dssp.petrsu.ru/p/tutorial/ftt/index.htm

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne Hanmenosamme IO PexkBU3UTHI )IOFOB?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows: moroBop Ne 757 ot 04.07.2018r., cpok

NeicTBUS — OeCCpOUHO;
WinPro 10 RUS Upgrd OLP NL Acdmc
koHTpakT Nel653 ot 14.12.2018, cpok
JIeUCTBUSI — OECCPOUHO;

2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpok
JIelCcTBUS - OECCPOYHO;

Office Standart 2016 Russian
koHTpakT Ne 727 ot 20.07.2016, cpoxk
JICHCTBUS — OECCPOYHO;

3 | Mirapolis Human Capital Management noroBop Ne 42/02/22 - K or
02.02.2022 no 31.08.2022

4 | IlporpammHasi cuctema Juisi OOHapyXEHHS noropop Ne 931 or 23.09.2021 no
TEKCTOBBIX 3aMMCTBOBaHHMH B y4eOHBIX u | 27.09.2022
Hay4YHBIX paboTax «AHTuruiaruat.BY3»

8.5. Onucanne MarepHaJbLHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM JJIl OCylIeCTBJICHUSI
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBEICHUS

n/m | NpPaKTHYeCKUX U J1a00paTOPHbIX 3aHATHIA,
MOMEIIECHUM JJI51 CAMOCTOATENbHOM

padoThl 00yYarommxcs (HoMep ayAuTOPUH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

JIaGoparopus Crosnpl  y4eHMYECKHE IHCBMEHHBIE
«Metozsl HCCIIE0BAHUS ¢busnyeckux | CTynbsi-, JOCKa ayAUTOpHasi (MeJoBas),
1 CBOMCTB NepCNeKTUBHBIX MaTepuanoB» E-403 | cron MIpenoaBaTeNbCKUM, CTYI

MpenoaaBaTeNbCKUi, mKagbl sl y4eOHbBIX
nocoOuii, naboparopusie ycraHoBkH, 1K,
IIPOEKTOP, FIKPaH, KOMMYTATop.

Komnbrotrepnsiii kiacc. Yuebnas ayautopus | CTONbl  y4eHHYECKHE JBYXMECTHbBIE

b

JUISL IPOBEACHUS 3aHATUHN JIEKIIMOHHOIO TUIIA. | CTOJIBI Y4YEHUUYECKHUE, CTOII
YyeOnast ayautopust i TPOBEACHMS | KOMIIbIOTEPHBIH, CTOI
5 3aHATHUM  CEeMHMHApCKOro Tuma. YyeOHas | mpenojaBaTelbCKHid, IIK ,JJOCKa

ayTUTOpHUS JUIsl TIPOBEJEHHUS J1AaOOPATOPHBIX | TPEXCEKIMOHHAs ayAuTOpHasi (MenoBas),
pabot. YuebHas ayauTopus Ui KypCOBOTO | CTYJ  TPENOJaBaTelIbCKHH,  MPOEKTOp
MPOEKTUPOBAHMS  (BBIIOJHEHHUS] KYPCOBBIX | MYJIbTUMEIUUHBIN ,9KpaH Ui MPOEKTOpa,
pabot). YuebHas ayauTopus Ui IPOBEJCHUS | TyMOa BBHIKATHAS.




HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
N/ | NPaKTH4YeCKHUX U JIaDOPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
IPYMIOBBIX u WHIUBUAYAIbHBIX
KOHCYJbTallMii  YueOHas ayauTopus JyIs
MIPOBEJICHUS 3aHATUNA TEKYIIEro KOHTPOJIA U
MIPOMEXKYTOYHOH arrectanuu.E-214
[Tomemienue st camocToATeabHOU paboThl | CTOIBI YUEHUYECKHE, CTY/bs
3 | oOyuarommuxcs. [-401 yuenunueckue, IIK ¢ BbIxomom B ceTh
Nutepner
[Tomemenue amst camocTosITeNbHOU PadoThl | CTONBI-TIAPTHI ABYXMECTHBIC, CTYJIbs, CTOJ
oOyuatomuxcs. /1-409 MIPENo1aBaTeIbCKU-, CTYT
MIPENO0/IaBaTeIIbCKUM, TIEPEABUKHAS JIOCKA,
4 9KpaH, mporeccop, IPOEKTOP,

KOMITBIOTEPHBIC CTOJIBI, KOMITBIOTEPHI IS
CTYJIEHTOB C BBIXOJIOM B CE€Th HHTEpHET,
KOMITBIOTEP MperogaBaTesl.
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