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1 Heau u 327241 M3yYeHUS THCHMILTAHBI
1.1 leanb AMCHUNIMHBI

Llens yueOHOU mucumiuimHbl «DPHU3NUECKHE CBOIMCTBA BEIIECTB» COCTOUT B IOJyYCHUH
CTYACHTAMH TEOPETHYECKUX M TPAKTUYECKUX 3HAHUH B 00NacTH (PU3MUECKUX U (UUKO-
XMMHYECKUX CBOWCTB BEIIECTB U MaTEPHANIOB, a TAKXKE KIACCHYECKUX M COBPEMEHHBIX METOOB
UX UCCIICIOBAHMS.

1.2 3agauyu AUCHUILIHHBI
3amaun yuyeOHOW JUCHUIUIMHBI COCTOST B ()OPMUPOBAHUU Y CTYICHTOB 3HAHHUNA O

B3aMMOCBA3U CTPOCHHA BCHICCTB M MATCpHAIOB C UX OCHOBHBIMHU @HSHHCCKHMH u @HSHKO'
XUMHUYCCKHUMU CBOﬁCTBaMH, da TAaKXXC HABBIKOB IPAKTUYCCKOTO IPHUMCHCHHUA MCTOHOB HX

HUCCIICOOBAaHUA.

1.3 MecTo AucuumjinHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucuunnuna «®du3nyeckre CBOMCTBA BEILIECTBY» OTHOCUTCS K BapUaTUBHOM YacTU U
ABJISIETCS (PaKyIbTaTUBHOW JUCITUTIIMHOMN.

1.4 IlepevyeHb MJIaHMPyeMbIX Pe3y/JbTAaTOB 00y4eHHMs IO JAWCUHMILIMHE (MOIYJI0),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

W3ydyenue paHHOW y4yeOHOM JAMCUWIUIMHBI HampaBieHO Ha (OPMUPOBAHUE Y
00yJarmuUXcsl  CICIYIOIMHMX  00menpodeccnoOHABHBIX/TTPO()EeCCHOHABHBIX  KOMIICTCHIIUN
(OIIK/TIK):

No Nunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIUILIAHBI
Ly, | KOMTET | KOMIETCHITHH (nnm o0y4aromuecs: JOKHbI
' CHLINU e€ 4yacTH) 3HATh YMETh BJIaJI€Th
1. OIIK-3 | CriocoOHOCTHIO OCHOBHBIE HCIIOJIH30BATh o0muMu
HCIIOJIb30BaTh €CTECTBEHHOHAYYH | OCHOBHBIE MeTOJIaMU
OCHOBHBIC 3aKOHBI | bIC 3aKOHBI, | PU3NICCKUE TEOPETUIECKOTO
€CTeCTBEHHOHAY4YH | OOYCIIOBJIMBAIOIIN | 3aKOHBI US| |
BIX JUCIUIUIMH B | © CrenuuKy | yCIENTHOTO IKCIIEPUMEHTAI
npodeccnoHanbHO | MOBEACHUS MIPOBEICHUS BHOTO
1 IeSITeTEHOCTH Pa3TMYHBIX TEOPETUYECCKUX | MCCIICAOBAHUS
BEIIECTB W  UX | M MPAKTHYECKHUX
(dbuznveckue HCCIeI0BaHU I
CBOMCTBA
2. IK-1 CnocoOHOCThIO o01u1yto
BBITIONTHSTh METOI0JIOTHUIO
CTaHJIapTHHIE MIPOBEICHUS
oreparu MO | AKCIEPUMEHTOB,
peiyIaraeMbIM HaIpaBJICHHBIX Ha
METOIMKaM W3Yy4YCHUE
(dbuzmgeckux
CBOWCTB BEILIECTB




2. CTpyKTYypa U copepKaHue JUCHUILTHHBI

2.1 PacnipenesieHue TPYA0EMKOCTH JUCHUIJIMHBI 10 BUIaM padoT

OO6mmast Tpy10EMKOCTh JUCIUIUIMHBI COCTaBIIsIeT 2 3a4. el. (72 Jaca), uX pacrnpeaeicHue

110 BUJIaM paboT MPeCTaBICHO B TaOIUIIE.

Bun yuebnol paboThl Bcero CemecTphl
4acoB 7

KonTakTHasi pabora, B TOM 4YHcCJI€:
AyauTopHble 3aHATHS (BCEro): 18,2 18,2
3aHATHS JEKIIMOHHOTO TUTIA 18 18
3aHATHS] CEMUHAPCKOTr0 TUIIA (CEMUHAPBHI,
MPAKTUYECKHUE 3aHATHS, TPAKTUKYMBI, Ta00paTOpHBIS
paboThI, KOJUTOKBUYMBI I HHBIC aHAJIOTUIHBIC ) )
3aHATHUSA)
Nuas koHTaKTHas padora:
Kontpousb camocrositensHoi pabotsl (KCP) - -
ITpomexxyrounas arrecranus (MKP) 0,2 0,2
CamocrosiTejibHasi pa6oTa (Bcero), B TOM YHCIeE: 53,8 53,8
Pewienue 3amau 13,8 13,8
M3yueHne TeOpeTHYecKOro MaTepraa 30 30
IToaroroBka K TEKyIeMy KOHTPOJIFO 10 10
Bu npoMexxyToO4HO# arTecTanuu (3a4eT, IK3aMeH) 3aueT
Oo01masi Tpy10eMKOCTh | Yac. 72 72

B TOM 4HCJIe KOHTAKTHAs 182 182

pabora

3a4. efl. 2 2

2.2 CTpyKTypa IMCOHILIHHbI:

PacnpeneneHI/Ie BHUJ0OB yqe6H0171 pa6OTI>I H UX TPYAOCMKOCTHU I10 pasaciiaM TUCHUIIIINHBI.

Pazensr quCHMIUTHHBL, U3ydaeMbie B 3 ceMecTpe.

No KoanuecTBo yacos
pasn HawnmeHnoBaHue pasienoB AyuTOpHas Breaymuropras
ol Bcero pabota paborta
J 13 JIP CPC
1 2 3 4 5 6 7
1 Tepmoduznueckue cBoiicTBa 40 10 30
BEILIECTB
2.  |llepeHOCHBIC CBOWCTBA BEIIECTB 32 23,8
Hmozo no oucuyunnune: 18 53,8

2.3 Coneprxanue pa3aeoB AMCHUNIHHBI:

2.3.1 3auaTu JeKINOHHOI0 TUIIA




CBOMCTBA BEIIECTB

TBEpAbIX Tel. AOCOpPOLMOHHBIE BJIArOMEpHI.
MeToapl M3MepeHMsl BIAXHOCTH TBEPABIX TEN:
ONTHYECKUE, CBY-, BIEKTPUUECKHE 51

KOHAYKTOMCTPHUYICCKUC BJIAIOMCPEIL.

HaumenoBanue dopma TEKyIEero
No Conepxanue pazzaena
pazzena KOHTPOJIA
1 2 3 4
1. Tepmoduznueckue|[TOTHOCTH BEIIECTB U METOJIbI €€ ONMPEIEICHUS.| YCTHBIN OIpoC
cBoicTBa BemiecTB |[loHsaTHe  aOCOMIOTHOM W OTHOCUTEJIHHOU
IJIOTHOCTH, YAEIBHOIO Beca.
IInkHOMETpHUYECKUI U apeoOMEeTPUYECKUI
CrocoObl  ompeneNeHus IUIOTHOCTH. MeTon
TUIPOCTATUYECKOrO B3BELIMBAHUs, BECbl Mopa u
Becrdas. BomtomomMerpudeckuii croco0
ONPEAENIEHUS INIOTHOCTH.
2. Tepmoduznueckue|TennoBoe pacmvpeHue XUIKUX U TBEPAbIX TEN.| YCTHBIN OIpoc
cBoiicTBa BemecTB |Temmeparypable  KOX(DGUIUEHTHI JTUHEHHOTO |
00BEMHOTO pacuIMpeHus. 3aBUCHMOCTh
IJIOTHOCTM  BEIIECTBAa  OT  TEMIEpaTyphl,
0COOCHHOCTHU TEIJIOBOTO pacIIMpEeHUst
JKHUJIKOCTEMN.
3. Tepmoduznueckne|MeToabl UCCIEAOBaHUS TEIJIOBOTO PACIIUPEHHUS,| YCTHBIM OIPOC
CBOMCTBA BEILECTB |IUJIATOMETPHSL.
[TukHoMeTpuyeckue, HHTEpPEPEHLIUOHHBIE U
KBaplLEBbIC TUJIATOMETPHI
4. Tepmouznueckue EMkocTHBIE, VHYKIIUOHHBIC U| YCTHBIN OIIPOC
CBOMCTBA BEILIECTB [TEH30METPUUECKHE TUITATOMETPHI.
Kanopumerpus. Knnaccudukaius KaJopuMeTpoB.
5. Tepmoduznueckue|l Ipunnumn NENCTBUSA annabaTUYeCKHX,| YCTHBINA OMpocC
CBOICTBA BEILIECTB [M30TEPMUYECKUX, JTNATEPMHUYECKHUX,
TEIJIONPOBOSIINX U IPOTOYHBIX KAJIOPUMETPOB.
6. IlepeHocHble  [BSI3KOCTH BEIIECTB M METOABI €€ OMPEACIICHUSA.| YCTHBIA OMPOC
cBolicTBa BellecTs ([IoHATHE AMHAMHYECKON, KUHEMATHUYECKOHW U
YCIIOBHOU BSI3KOCTH. Kanunnspuere,
pOTallMOHHBIE, BUOpAIIMOHHBIE u
YJIBTPa3BYKOBBIE  BUCKO3UMETPBHI. Meron
I1aJIAFOLIEr0 IAPUKA.
1. Ilepenocubie  [TerIONPOBOAHOCT, M METOIbI €€ HM3MEPEHUSA.| YCTHBIA OMPOC
cBolicTBa BelecTs ([IoHsTHE TENIONpOBOAHOCTH, ypaBHeHHE Dypre.
CpaBHUTENBHBIN u a0COJIIFOTHBIH METOJI
U3MEpPEHUsT TEeTUIONpoBOAHOCTH. (OCOOEHHOCTH
AKCIEPUMEHTAIBHBIX METOJIOB M3MEPEHUS
TEIUIONPOBOIHOCTH.
8. IlepeHocHble  |MeTOnBI ONpeneneHuss BIAXKHOCTH BEIIECTB.| YCTHBIM OIPOC
CBOICTBa BemeCTB [AOCONIOTHAsT M OTHOCHTENbHAs BIAXKHOCTD.
Mertoapl  HW3MEpEHHST  BJIAXHOCTH  Ta30B,
IICUXPOMETPbl U  TUTPOMETPBl. EMKOCTHBIE
JIATYUKHU BJIAKHOCTH.
9. IlepeHocHble  [MeTOIBI ONpENEeHUs BIaXKHOCTH KUJKOCTEN H| YCTHBINA OIPOC




2.3.2 3aHATHSA CEMHUHAPCKOT0 TUIIA

CeMuHapbl HE IPEAYCMOTPEHBI YUeOHBIM TUIAHOM

2.3.3 JlabopaTopHblie 3aHATHS

JIaGopaTopHble 3aHATHS HE MIPETYCMOTPEHBI Y4EOHBIM TIaHOM

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)

KypcoBas paGoTa He mpenycMOTpeHa y4eOHbIM MIaHOM

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevYeH sl JJIA CAMOCTOSATEILHOH padoThI
00y4YaIIUXCS M0 JUCHHILINHE (MOYJII0)

No

Bug CPC

[Tepeuensb yueOHO-METOUIECCKOTO 00ECIICYCHUST TUCITUTUIUHBI 110
BBIMIOJTHEHUIO CAMOCTOSTEIbHOM paboThl

1

2

3

1.

Pemenue 3agau

1 Uponos, N.E. 3agaun mo obmeit ¢usmke [Tekct]: ydeOHOE
nocooue 1yt By30B / . E. Uponos. - 7-e usm., crep.
- M.: BUHOM. JlaGopatopus 3Hanuii, 2007. - 431 c.

N3yuenue
TEOPETUYECKOIO
Marepuaia

1 CagenneB, U.B. Kypc oOuieit ¢pusuku [D1aeKTpoHHBIA pecypc]:
yueOHoe mocobue: B 5 1. T. 1: Mexanuka / U. B. CaBenbeB. -
CIIG.: Jlafb, 2011. - 352 C. -
https://e.lanbook.com/reader/book/704. - 3ar. ¢ sxpaHna.

2 CagenweB, U.B. Kypc obmeit puszuku [DnexkTpoHHBIH pecypc]:
yuebHoe mocobme: B 5 T. T. 3: MonekynsapHas ¢usuka u
tepmoauHamuka / 1. B. Casennes. - CII06.: Jlans, 2011. - 224 c. -
https://e.lanbook.com/reader/book/706. - 3arm. ¢ sxpana.

3 I'oTTmITaiin I., DOU3NKO-XHMHUYECKHUE OCHOBBI
MarepuanoBenenus [Tekct]: [yueOnoe mocodue] / I'. T'oTTmiraiin;
nep. ¢ aura. K. H. 3omotoBoit, [[. O. Yapkuna nox pea. B. I
3nomanoBa. - M.: BUHOM. JlabopaTtopust 3nanui, 2011. - 400 c.

IloaroroBka k

TEKYIIEMY
KOHTPOJIIO

1 CagenneB, U.B. Kypc oOuieit ¢pusuku [IaeKTpoHHBIA pecypc]:
yuebHoe nocobue: B 5 1. T. 1: Mexanuka / U. B. CaBenbes. -
CIIG.: Jlafb, 2011. - 352 c. -
https://e.lanbook.com/reader/book/704. - 3armx. ¢ sxpaHa.

2 CagenbeB, U.B. Kypc oOmieit ¢pusuku [DnekTpoHHBIH pecypc]:
yuebHOoe mocobue: B 5 T. T. 3: MonekynspHas ¢usuka u
tepmoauHamuka / 1. B. Casennbes. - CII06.: Jlans, 2011. - 224 c. -
https://e.lanbook.com/reader/book/706. - 3ar. ¢ sxpaHna.

3 Upomnos, N.E. 3amaun mo obmei ¢usuke [Tekct]: yuebHOE
nmocoOue 11t By30B / U. E. Uponos. - 7-e uzm., ctep.
- M.: BUHOM. JlaGopatopus 31anuii, 2007. - 431 c.

Y4eOHO-MeToInYeCKre MaTepualibl JUIsl CaMOCTOSITEIbHOW paboThl OOyYaromuxcs M3
YHClia MHBAJIKJIOB U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710p0oBbs (OB3) mpenocrapinstorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHMUYEHUSIM UX 3[J0POBbS U BOCIIPUATHS HHPOPMAITUH:

Jljig U1 ¢ HapyILIEeHUSIMU 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

6



— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JInst L ¢ HapyHICHUSIME CITyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIII ¢ HApYIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:
— B mieuaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[IpenomaBanue mucuuIUIMHBL «DU3UYECKHE CBOMCTBA BEIISCTB»  MPEAIOIaract
cnenyromue (OpMBI 3aHATUH B paMKax TPaTUIIMOHHBIX 00pa30BaTebHBIX TEXHOIOTHIA:
1. UadopmManmoHHas JEKIHS.

4. OneHO4YHbIE CPEACTBA VISl TEKYLIEr0 KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTecTAluN

4.1 doHx OLEHOYHBIX CPEACTB /1JIs1 MPOBeAeHUs TeKyllel aTTecTallun
1 Ilpumepot 3a0au 0na camocmoamenbHo20 peuieHus

1. Kakyto mmuny loc u lo, npu temmneparype 0°C 10/KHBI UMETh CTAJIbHOH U MEIHBIN
CTEep)KHHM, 4YTOOBI TpH 000N Temmeparype pasHocTh ux aauH Al cocraBmsia 10 cm?
TemmepaTypHbIii K03Q(HUIMEHT TMHEHHOr0 pacmmMpenus cTamd oc = 1,2:10° K, menn on =
1,7-10° K2,

2. Inuna crepxHs npu temneparype 0°C pasra 1000 mm, npu temmneparype 100°C —
1002 mm, mpu Temmeparype kpacHoro kaieHuss — 1011,6 mMm. Ompenenure Temmeparypy
KpPaCHOT'O KaJICHHUS.

3. Ilpu remnepatype t1 = 10°C B OTKpBITYIO CTJIbHYIO KaHUCTPY Haiauiau 20 11 OeH3uHa, u
OHa oKasanach nosHo. Kakum o0pa3omM M3MEHHTCS Macca KaHUCTPbl ¢ OCH3MHOM, €Cllu €€
BHECTH B MoMeleHue ¢ Temrneparypoir t2 = 30°C? TemneparypHblii KO3 PHUIUEHT JTUHEHHOTO
pacmmpenns cramu oc = 1,2-10° K, Temneparypusiii k03 dHIHEHT 066eMHOTO pacIINpEHHs
6ensuna Ps = 10° KL, mnotHocTs 6ensuna po = 800 kr/m’.

4. Tpu XUMHYECKU HE B3aUMOJECHCTBYIOLINE KUAKOCTH Maccamu 1, 10 u 5 Kr Hanuiau B
KaJIOpUMETp U COoOOImMIM UM KosnyecTBo TerioTel 1,3 MJ/Ix. HawanbHble Temmeparypbl
KUAKOCTEH W WX YJENbHBIE TETIOEMKOCTH PaBHBI COOTBETCTBEHHO 6, -40 u 60°C; 2, 4 u 2
k/Ix/(xr-K). Uemy paBHa ycTaHOBMBILIAsiCS TEMIEpATypa CMECH?

5. B naryHHBIM KajmopumeTrp Macco 125 r omyctwim Kycok jasaa maccod 100 r.
Hcxonnas temmneparypa kanopumerpa u japaa -20°C. Ckonbko Boasl npu temneparype 20°C
HaJ0 J00aBUTH B KaJIOPUMETP, YTOOBI TMOJIOBHHA JibJa pacTtasyia? YeiabHas TeIUIOEMKOCTh
natynu 0,38 x/[x/(xr-K), npaa 2,1 xJ[x/(kr-K); ynensnas Temnora miasnenus jabaa 334 kJHx/Kr.

6. Huxeneswlif 6pycok maccoit 740 r u jmHoit 222 MM mpu temnepatype 50°C Obua
omyiieH B kajgopuMmeTrp termtoeMkocThio 21 JIx/K, comepxammii 145 r Boasl mpu 0°C. Korma
TeMIepaTypa yCTaHOBMJIACch, TO OKa3zajoCh, YTO JUIMHA Opycka ymenbmwiach Ha 0,13 M.



OmpenenmuTe 1O OSTHM JaHHBIM  YAEIBHYIO TEIUIOEMKOCTh HHKeNs. TemmeparypHbIi
k03(uImenT muHeitHoro pacimmpenus mukens 1,8-10° KL,

7. JlaryHHas mkana pryTHoro Oapomerpa BeiBepeHa npu 0°C. Ilpu temmeparype t1 =
20°C GapomeTrp moKa3bIBaeT naBiieHHe Ps = 760 MM pT. cr. KakoBo mcTtuHHOE atmMocdepHoe
JaBJI€HUE Pa IpH 3TOW Temmeparype? PacmmpenueMm crekia npeHeOpeub. TemmepaTypHbie
KOA(G(UIMEHThl JIMHEWHOTO pacIIMpeHHs JaTyHH UM OOBEMHOr0 pacHIUpeHUs pTyTU
COOTBETCTBEHHO PaBHBI 0 = 1,9-10° K u Bpr = 1,8-10* KL,

8. CraypHas ¥ JaTyHHas MOJOCKU TOMIMHON h = 0,2 cM Kaxkias CKJIENaHbl HA KOHIAX
Tak, 4ro npu temmneparype t1 = 20°C oHu 00pa3ylOT IUIOCKYIH0 OMMETAJUIMYECKYIO MJIACTUHKY.
KakoB Oynet cpeqnuil paauyc u3ruda oumerauinyeckoi niuactuiky npu tz = 100°C?

9. B xuakocTH B3BENIMBAIOT CTalbHOW miapuk. [lepBoe B3BemmMBaHuE MPOU3BOIUIOCH
npu Temmneparype ti, U Bec Tela B JKMIKOCTH OKaszalics Ha P1 MeHbllle Beca Tena B BO3IyXe.
Btopoe B3BemmBanue mpousBenu npu temreparype t2, u Bec Tena B XKHIKOCTH OKaszajics Ha P2
MEHBIIIE UCTUHHOTO Beca Tena. TeMreparypHbiii KOA(QGUIIUEHT JTUHEHHOTO PaCIIUPEHHs CTalu
a. YeMy paBeH TemrepaTypHbIid KO3 GHUIIMEHT 00BEMHOTO PACITUPECHUS KUIKOCTH?

2 Ilpumepul 6onpocos 014 ycmnozo onpoca

1. JlaTh ompeneneHusi CHIIbl TSHKECTH, BeCa, INIOTHOCTH, MAacChl, 00beMa M €JUHHIIBI HX
n3mepenus B CU.

2. Kak 3aBUCHT IJIOTHOCTh TBEP/BIX TEJ OT TEMIEPATyphl?

3. OOpscHUTE CYUIHOCTb METOJA OIpPEJENICHUs IJIOTHOCTU >KUIKOCTH C IOMOIIBIO
MUKHOMETpA.

4. OOBsACHUTE CYIIHOCTb METO/a OIpENeNeHUsl IUIOTHOCTU KHUJIKOCTU C IOMOLIbIO
apeoMerpa.

5. BeiBectn pabouyro ¢opMyny JUls ONpeleseHUs IUIOTHOCTH TeNl HeNpaBUIbHOM
reOMEeTPUUECKON (GOPMBI.

6. Kak 3aBHCHUT MJIOTHOCTB )KUJKOCTEH OT TeMIepaTypbl?

1. Jatp ompeneneHus: BSI3KOCTb, KOIPQPUIMEHT IUHAMUYECKOW M KHHEMaTH4YECKOU
BSI3KOCTH, €IMHUIIBI U3MEPEHUS], METO/IbI OIpeiesIeHUs] K03()(HUIIMEHTOB BI3KOCTH IO 33J[aHHUIO.

2. Kak 3anuceiBaercs ypaBHeHue HploTOHa J1s1 BHYTPEHHETO TPEHUS?

3. Yro nokassIBaeT rpaiMeHT CKOPOCTU? B KakuX elMHUIAX OH u3Mepsercs?

4. KakoB ¢usnyeckuil cMbICI KOIPPUIMEHTOB IHHAMUYECKOW M KHHEMaTHYEeCKOU
BA3KOCTH? B Kakux enquHUIIaX OH U3MepseTcs?

5. Ot yero 3aBUCHUT CHJIa TPEHMsI IIPU JIBUKEHUM TeJl 1apooOpa3Hoil GopMbl B BA3KOI
cpene?

6. Kakue cuiibl n1eHCTBYIOT Ha NaJaloOIIMi B BSI3KOW cpejie IIapUK M KaKOB XapakTep
JIBYDKEHUS IIapuKa?

7. Kak 3aBUCHUT BA3KOCTb KUIKOCTH OT TEMIIEpaTypbl?

8. BriBecTH popmyiy onpeneneHus AMHAMUYECKOH BsI3KOcTH MeTo1oM CToKca.

9. 3anummte dpopmymy I[lyazerins.

10. BeiecTu (hopMmymy AJist ONpeaesieH s BI3KOCTH BUCKO3UMeTpoM OcTBanbaa.

4.2 ®oHJ OLICHOYHBIX CPEACTB s MPOBeICHUsI IPOMEKYTOUYHOM aTTecTANNU

1 Cnucok éonpocoe 01s1 no020moeKu K 3auemy



1. AOGcomoTHasi ¥ OTHOCHTENIbHAS IUIOTHOCTh, YNEIbHBI BEC. APEOMETPHUCCKHN H
NUKHOMETPUYECKHI CIIOCOOBI OTIpeIeNIeHuUs TNIOTHOCTH JKUIKOCTEH.

2. OmpeneneHue IJIOTHOCTH XUAKUX W TBEPIABIX TeJl METOJIOM THAPOCTATUYECKOTO
B3BEIIMBaHUs. BonroMoMeTprueckuii crocod ornpeneneHust IIIOTHOCTH TBEPABIX TEII.

3. IlpuunHbI TEMJIOBOTO paclIUpeHust TBEpAbIX Tel. JIuHeliHoe U 00BEeMHOE TEeIIOBOE
paclupeHue.

4. Cs3p Mexay KoddpuimeHTaMiu 00beMHOTO U JIMHEHHOTO paciiupeHusl. 3aBUCUMOCTb
IUIOTHOCTH BEIIECTBAa OT TeMIepaTypbl. TemioBoe pacimupenue sxkuakocteil. OcoOeHHOCTH
TEIIOBOTO PAaCHIMPEHUs BOJIBI.

5. Metoapl UCCleOBaHMs TEIJIOBOTO pacmmpenus Tten. Jumatomerpus. OObeMHBIN
(MMKHOMETPUYECKUI ) METO/I.

6. aTepdepeHIMOHHAs AUTATOMETPHSL.

7. KBapiieBble AUIaTOMETPHI.

8. EMKOCTHas qui1aToMeTpusl.

9. UnaykuuoHHas IUIaTOMETPHSL.

10. Tensomerpuueckas JUIaTOMETPUSL.

11. Kanopumerpus. Kiraccudukamnmsi kaaopuMeTpoB.

12. AnnabaTudeckue KalOpUMETPHI.

13. U3oTrepmudeckue kanmopumeTpsl. Jlensanoi kanopumerp byH3ena.

14. Inatepmuueckue kanopumerpol. Kanopumerp cmemenus bpéucrena.

15. TennonpoBosmue kamopumeTpsl Kanbse.

16. IlpoTouHbIE KaJOPUMETPHI.

17. Kunemaruueckas, AWMHAMHYECKas U OTHOCHTENbHAs BA3KOCTh. KamuiuisapHas
BHUCKO3UMETPHUSL.

18. PoTanimoHHbIe BUCKO3UMETPHI.

19. MeToa nasaroiero mapuka.

20. BubpannoHHbIe BUCKO3UMETHI.

21. Ilonstue TemioONpoBOAHOCTH. YpaBHeHue @ypoe. MeTonbl HU3MEpEHUS
TEIUIONPOBOAHOCTH.

22. CpaBHUTENBHBIN METO/I U3MEPEHUS TEIIONPOBOIHOCTH.

23. AGCOIIOTHBIN METOJ U3MEPEHHSI TEIIONPOBOAHOCTH.

24. Obmas kmaccudUKaIys METOIOB ONPEICIICHHS BIAXXHOCTH BelIeCcTB. AOCOTIOTHAS 1
OTHOCHUTEJIbHAS BIIa’KHOCTD.

25. Metoapl M3MepeHusl BIAKHOCTU ra3oB, MCUXPOMETPHI U TUrpoMeTpbl. EMKOCTHBIE
JATYMKU BJIAXKHOCTH.

26. Metoapl onpeiesieHus] BIAXXKHOCTH KUJKOCTEH. AOCOPOIIMOHHBIE BIIATOMEPHI.

27. MeTtoabl U3MEPEHHUsI BIAKHOCTU TBEPABIX Tel: ontuueckue u CBY-Brnaromepsl.

28.  Meronpl  u3MepeHUs ~ BIAXHOCTU  TBEPABIX  TeN:  DJIEKTPUYECKUE U
KOHJIYKTOMETPHUYECKHE BIArOMEphI.

Kpurepum oueHku Ouenka YpoBeHb
CTyzeHT yCHemHo OCBOMI BCE Pa3Aeiibl U3y4aeMOU | «3aUTEHO» 0a30BBIN YPOBEHB
JTUCHUIUIMHBL, COPMHUPOBAT CHUCTEMY 3HAHMH U
yMeHU# B 00J1aCTH (pU3HMYECKUX CBOWCTB BEILECTB U
METOJIOB MX HCCIIEOBaHMs, B KOTOPOH MOryT
MPUCYTCTBOBATh OIIMOKKM U  JONYIICHHS, HE
MMEIOLINE MPUHIMIHAIBHOTO XapaKTepa.

CryneHnt MJI0X0 BIaJieeT TEOPETHUYECKHUM | «HE 3a4TCHO menee 50%,
MaTepuaaoM, CHUCTeMa 3HaHMW B  o0JacTu YpOBEHb HE
(Gu3NYeCKUX CBOMCTB BEIIECTB U METOJIOB UX chopMUpOBaH

HCCICAOBAHUA COACPKUT OOJIBIIIOE YHCIIO OIJ_II/I60K,
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‘ 1160 BOBCce HEe C(HOPMUPOBAHA. ‘ ‘

OneHouHble CpeACTBa JUIsl HMHBAJIMAOB M JIMIl C OIPAaHUYEHHBIMH BO3MOYKHOCTSIMHM
3J10pOBbsI BEIOUPAIOTCS C yUETOM UX MHAWBUAYAJIBHBIX MICUXO(U3NYECKUX OCOOCHHOCTEH.

— IpH HEOOXOAMMOCTH HHBAJIUAAM M JIMIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
30pPOBbs IIPENOCTABIAETCS JOMOIHUTEIBHOE BPEMS I ITIOATOTOBKH OTBETA HA DK3aMEHE;

— IpU MPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHHSI MHBAINIOB H JIUIL C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMU 3J0POBbs NPELYyCMATPUBACTCS UCIIOIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSAMU 3/I0POBbSI
U MHBAIUAOB TNPOIEAypa OICHMBAHUS PE3YJIbTaTOB OOYyYEHHUS IO AMCUUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO 3TAIOB.

5. IlepeyeHb OCHOBHOW M JONMOJHUTEJIbHOH Y4eOHOH JIUTEPATYpPbl, HEOOXOAUMOM
JJIs1 OCBOEHMS 1M CHUTLITUHBI

5.1 OcHoBHast IUTEpaTypa:

Jlj1g 0cBOEHMS AUCUMIUIMHBI MHBAIMIAMU U JULAMU C OTPaHUYEHHBIMU BO3MOKHOCTSIMU
3I0pOBbsl MMEIOTCSl M3JAaHUS B JJIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» n «Opaii».

1 Cagenbes, U.B. Kypc o0mieli ¢puzuku [DnekTpoHHBIH pecype]: yuebHoe mocodue: B 5 T.
T. 1: Mexaauka / MW. B. CasempeB. - CII6.: Jlams, 2011. - 352 ¢ -
https://e.lanbook.com/reader/book/704. - 3ar. ¢ sxpana.

2 Cagenbes, U.B. Kypc obmielt ¢husuku [DnekTpoHHbIH pecypc]: yuebHoe nocodue: B 5 T.
T. 3: Monekynsipras ¢pusnka u repmoaunamuka / M. B. Casenbes. - CI16.: Jlans, 2011. - 224 c. -
https://e.lanbook.com/reader/book/706. - 3ar:. ¢ skpana.

5.2 JlononHUTENbHAS JIUTEpaTypa:

1 Totrmiraiin I'., ®u3uko-xuMU4eckre OCHOBBI MaTepuaioBeneHust [Tekcr]: [yueOHoe
nocodue] / I'. Torrmraitn; mep. ¢ anrn. K. H. 3omotosoii, JI. O. Yapkuna mox pen.
B. I1. 3nomanosa. - M.: BUHOM. JlaGopaTopust 3Hanuii, 2011. - 400 c.

2 Uponos, N.E. 3amaun mo oOmieit ¢usuke [Tekct]: yuyeOHOe mocoOue s By30B /
. E. Uponos. - 7-e usa., crep. - M.: BUHOM. Jla6opatopus 3nanmii, 2007. - 431 c.

5.3. llepuoauyeckue U3IaHUs:

1 Xypnan TexHuyeckoil GU3MKU - OAUH U3 CTapeHmx (U3nYecKux *)ypHayioB Poccun.
On Ob11 ocHOBaH B 1931 rony A.®. Nodde u mo cBoeMy coepKaHUIO ¢ CAMOT0 Havaja CIIyKuil
anasjorom amepukanckoro Journal of Applied Physics, ocHoBanHoTO 01THOBpeMeHHO. C MOMEHTa
OpraHMW3aIlMy J>KypHalIa €ro JHUII0 MHOTOKPAaTHO H3MEHSUIOCh B COOTBETCTBHH C OYpPHBIM
pazBuTHeM (u3uku B HamieM Beke. HecMoTpst Ha oOpa3oBaHue, B ToM uucie u Ha 6aze KT,
psiAa CHenuanu3upOBaHHBIX JKypHanoB (Dusmka TBepaoro Ttena, Dusznka W TEXHUKA
nonynpoBogHUKOB, IIucema B JKT®, PamuorexHuka W JJIEKTpoHUKA, DU3MKA IIa3MBbl,
KBaHTOBasi 21MeKTpOHMKA U JAp.) BCE pPa3/enbl COBPEMEHHOW MPHUKIAIHOW (DPU3MKH, KOTOPHIM
MOCBSIIIEHBI 3TH KYPHAJIbI, HaXOAAT OoTpakeHue W Ha crpanuuax XT®. TpagunumoHHbIM 11
JKypHasa siBIseTcs pasfen Teopernyeckas W MareMaTudeckas (u3HMKa. 3HAYUTEIBHOE MECTO
VACNACTCS HCCICIOBAHUAM (PU3UKU TIOBEPXHOCTH, aTOMHOW ¥ MOJEKYJIspHOU (u3uke,
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pa3MyYHbIM CBOMCTBaM MarepuayioB. CHucTeMaTHdeckd NyOIHMKYIOTCS pe3yibTaThl padoT Mo
CO3IaHHIO HOBBIX TPHOOPOB U PA3BUTHIO METOANKHU (PU3NIECKOTO IKCIIEPUMEHTA.

6. Ilepeyens  pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHUKALMOHHOM CeTH
«HTepHEeT», HEOOXOAUMMBIX JIS OCBOEHM S JUCUMILJIMHBI (MOXYJIs)

1. MadopmaniMoHHBIH CAaWT O XUMHUH, COJAEpKaIUuii 0a3y 3HAHWK, CIPAaBOYHUKU U
XUMHUYECKHe oHaitH-cepBuch (http://www.xumuk.ru).

2. Caiit, coxaepamuii CTaTbU  COPOCOBCKOTO  0Opa30BaTENLHOTO  JKypHaja
(http://www.pereplet.ru/cgi/soros/readdb.cqi).

3. basa mannsix m3patenscTBa Springer (http:/link.springer.com).

4. ba3a nanHbIX pedepatoB u ruTHpoBanus Scopus (http://www.scopus.com).

5. baza pamHeix pedeparoB u muthpoBanuss Web of Science (WoS)
(http://apps.webofknowledge.com).

7. MeToauyeckne yKa3zaHusi AJs1 OOyYAalOIIMXCH IO OCBOEHHMI0 THCHMILIMHBI
(Mmonxyuis)

YcnemHoe wu3ydyeHHe TUCHUILUIMHBI «DHU3WYecKHue CBOWCTBA BEIIECTB» TpeldyeT oOT
CTYAEHTOB PETrYJISIPHOTO IMOCEIICHHS JEKIMH, 03HAKOMJIEHUSI C OCHOBHOW M JOMOJHHUTEIBHON
PEKOMEHIyeMOM IuTepaTypoil.

IIpy NOATOTOBKE K JIEKIIMOHHOMY 3aHSATHUIO CTYJIEHTaM PEKOMEHAYETCsI:

1) mpocMOTpeTh 3amucH MpEeAbIAyHIeH JIeKIMM U BOCCTAHOBUTH B IaMATH paHee
W3Y4YEHHBIN MaTepHall;

2) Gerno MpoOCMOTPETh MaTepuan MPEACTOAIIEH JIEKIHH, C LENbI0 JYYIIEero YCBOCHUS
HOBOT'O MaTepHaa;

3) camMoCTOSTENbHO MPOPAOOTaTh OTAENIbHBIE (PPAarMEHTHI TEMbI MPOILION JEKIUHU, €CITU
3TO HEOOXOIUMO.

[Ipy KOHCHEKTHPOBAHWM JIEKIMOHHOTO MaTepuajia CTYJEHTaM HYXHO CTPEMHTHCS
KpaTKO, CXEMaTH4YHO, IOCJIEAO0BATEIbHO W JIOTMYHO (PUKCUPOBATH OCHOBHBIE IOJIOKEHMUS,
BBIBOJIbI, 000011IeHUsT U (POPMYTUPOBKH, HE THITASICh 3aMUCaTh BECh MPENOJaBAEMblii MaTepua
CJIOBO B CJIOBO.

CamocrosarenbHas paboTa Hapsiay € ayIUTOPHOM MpPEACTAaBISET OJHY M3 BaXKHEWIIMX
dbopm yuebHoro mporecca. CamocrositenpHasi pabora - 3To IUIaHupyemasi paboTa CTYIEHTOB,
BBINOJIHSIEMAsl MO 3aJaHHI0 M MPU METOAMYECKOM PYKOBOJCTBE MpernojaBaTensi, HO 0e3 ero
HernocpeAcTBeHHOro ywactus. CamocTosTrenbHas paboTa IpeaHa3Hau€Ha HE TOJIbBKO s
OBJIa/ICHUS TIPEACTABICHHON TUCIMUIUIMHON, HO U Al GOPMHUPOBAHUS HABBIKOB PabOTHI BOOOIIIE,
B yueOHOM, Hay4YHOH, NMpo(ecCHOHAIBbHON NEATENbHOCTH, CIIOCOOHOCTH NPHUHHMMATh Ha cedst
OTBETCTBEHHOCTb, CAMOCTOSITEJILHO PEIIaTh BO3HUKAIOLIUE MPOOJIEMbl, HAXOAUTh MPaBUIIbHBIE
pelIeHus u T. 1.

No Bux CPC Opranuszanys qesTeIbHOCTH CTYAEHTa
PopMa KOHTPOJIA
1 2 3
1. |Pemenue 3anau W3yuenne marepuana, HEOOXOIUMOTO JUIsl YCHEIIHOTO PELICHHUs
3a/1a4, a TAKXKe HEMTOCPEICTBEHHOE UX BBIIIOJHEHHE.
@PopMa KOHTPOJIsSL — IPOBEPKA PELICHHBIX 3a/1a4 IIPEIOIaBATEIIEM.
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2. |A3yuenue PaGora ¢ KOHCHEKTOM JEKIUH, a TakKe C PEKOMEHIYeMOit
TEOPETHYECKOr 0 OCHOBHOM M JOMOJHUTEIBHOMN JIMTEPATYypOil MO 3a/laHHOU TEME,
Marepuana 03HAKOMJICHUE C MEPUOANYECKUMU U3TAHUSIMU U PECYPCaMU CETH
HNutepner. @opma KOHTPOJISI — YCTHBINA OIPOC.

3. |llogroroBka k Tekymiemy |M3yuenue TeopeTrmdyeckoro mMartepuana, HEOOXOJUMOro s
KOHTPOJIIO OTBETa Ha YCTHBIE BOIIPOCHI U JPYTUX BUAOB TEKYIIETO KOHTPOJIS.
@dopma KOHTPOJISL — BCE BUJIbI TEKYIIIETO KOHTPOJISI.

B ocBoeHMH IUCHMIIIMHBI MHBAIMJAMM M JIMLAMH C OIPaHUYEHHBIMH BO3MOXKHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYIbTAIMH) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHNE Y4eOHOI0 MaTepuaia.

WupuBuayanbHble KOHCYJIBTAllMM IO TPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUAYAIN3ALUU OOYYEHHUS U YCTAHOBJIEHUIO BOCIMTATEIbHOIO KOHTAKTA
MEXIy IMpernojaBaTesieM M OO0yJaomUMCS HHBAJIMIOM WM JIMIOM C OrpaHUYEeHHBIMHU
BO3MOXHOCTSIMH 3]I0POBBbSL.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCNOJIb3yEeMbIX NPH OCYLIECTBIEHUH
0o0pa3oBaTeIbHOIO Mpolecca Mo JMCHUIINHE (MOAYJII0)

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTUH

1. cnonb30BaHue AJIEKTPOHHBIX MTPE3EHTALNM ITPU MPOBEAECHNUH JIEKIIMOHHBIX 3aHATUH.
2. KoHCcynpTHpOBaHHUE OCPEACTBOM DIEKTPOHHOM IOYTBHI.

8.2 [lepeuenb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecTeYeHust

1. Onepannonnas cucrema Microsoft Windows.
2. TlporpamMMmHBIi TakeT uiss paboThl ¢ Pa3IMYHBIMH THIIAMH JOKyMeHTOB Microsoft
Office Professional Plus.

8.3 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. Hayunast anektponHas oubmuoreka (http://www.elibrary.ru).

2. DnekTpoHHas OuOIMoTeYHas cucTeMa u3iatenbeTBa «Jlanby (http://e.lanbook.com).

3. DnekrponHas oudbanoreunas cucrema «tOpaitm» (http://www.biblio-online.ru).

4. Hayunas snexktponHast ouoanoreka «KubdepJlenunkay (http://cyberleninka.ru).

5. DnektpoHHas OubnmoreyHas cuctema «YHuBepcuterckas Oubinmoreka ONLINE»
(www.biblioclub.ru).

9. MarepuajnbHo-TexHHYeckass 0a3a, HeoOXoauMMasi sl OCYLUECTBJICHUSA
00pa3oBaTe/ILHOIO NMpoIecca Mo JUCHUILINHE (MO1YJIIO)

Jns npoBeneHus 3aHATHUH 1O JucuuiuiiHe «®PuU3MYecKkue CBOWCTBA BEIIECTBY,
MPEeyCMOTPEHHON Yy4eOHBIM IUTAHOM IMOATOTOBKHM 0OakaniaBpoB, HMeeTcsl HeoOxoaumas
MaTepHalbHO-TEXHHUECKass  0a3a, COOTBETCTBYIOIIAs  JCHCTBYIOUIMM  CaHUTApHBIM U
IPOTHBONIOYXKAPHBIM MPAaBHJIAM M HOpMaM:

MartepuanbHO-TeXHUYeCKoe obecredeHre TUCIUILITUHBI
(MOTyJIs1) M OCHAIIIEHHOCTH

1. JIekuoHHbIe 3aHATHS | Y4yeOHas ~ ayquTopust  JUIl  TNPOBENEHUs  3aHATUH

JeKknuoHHOTO THma — ayd. 234c, yn. CraBpomnosibckas, 149
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(komrutekT y4yeOHOW MeOenu, WHTEpPAaKTHBHAs JIOCKa
SMART Board, xopoTkohOKYCHBIH  HWHTEPaKTUBHBINA
IPOCKTOP, HOYTOYK, MEJIOBasi IOCKA).
Cemunapckue 3ansatust | CeMHHaphl He IPEyCMOTPEHbI YU€OHBIM IJIAHOM.
JIaGopaTopHbie JlaGopaTopHble 3aHATUS HE MPEAYCMOTPEHBI Y4eOHBIM
3aHSTUS IJIAHOM.
Kypcosoe KypcoBas paboTa He mpeycMOTpeHa yueOHBIM TIaHOM.
IIPOEKTUPOBAHUE
I'pynnoBeie Aynuropus 15 IIPOBEJICHUS IpYyNIOBBIX u
(MHIUBUyaTbHBIC) WHANBUAYAIBHBIX KOHCYJIBTALUNA, TEKYIIETO KOHTPOIS H
KOHCYJIbTallUH IPOMEXYTOUHOM  arrecraumm — aya. 126c, ym.
CraBpomnonbckas, 149 (kommuiekT yueOHoM MeOenn, MenoBast
J0CKa, IEPCHOCHOE MYJIbTHMEIHIHHOE 000pyI0BaHHE).
Tekymuii  KOHTPOJIb, | AyIUTOpHS T [IPOBEICHUS IrPYNIIOBBIX U
IIPOMEXKYTOYHAs UHAUBUAYAIBHBIX KOHCYJIbTALMM, TEKYLIEro KOHTPOJIA H
aTTecTanus MpPOMEXYTOYHOW  arrecrammd —  aya. 126c,  ym.
CraBpononbcekas, 149 (koMriekT yueOHON Mebenn, MenoBas
JI0CKa, IEPEHOCHOE MYJIbTUMEIUIHOE 000py/I0BaHHKE).
CamocrogdTenpHas [Tomemenuss s camoctosTenbHONM pabdotel — aya. 400c,
pabota 401c, 431c, 329c, yn. CraBponosbckas, 149 (KomnbroTepHas

TEXHHMKA C TIOJKIIOYEHHEM K ceTH «/HTepHeT», mporpaMmoii
SKPAaHHOTO YBEIWYEHUS M JOCTYIIOM B 3JICKTPOHHYIO
HH(POPMAIIMOHHO-00Pa30BaTEIIbHYIO CPEly YHUBEPCHUTETA).
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