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1 Hesin v 3a1a4M U3y4YeHHU S JUCUMILIIHHBI
1.1 leanb AMCHUNIMHBI

Ienp yueOHON aucuumnHbl « PU3MUECKUE CBOMCTBA BELECTB» COCTOUT B IOJIYYEHUHU
CTYACHTAMH TEOPETHYECKUX M TNPAKTUYECKUX 3HAHUH B 00MacTH (PU3HYecKHX u (PHU3HKO-
XMMHYECKHX CBOMCTB BEILIECTB U MaTEPUAJIOB, a TAK)KE KIACCUYECKUX U COBPEMEHHBIX METOI0B
UX UCCIICIOBAHUS.

1.2 3agauyu AUCHUILIHHBI

3amaun yuyeOHOW IUCHUIUIMHBI COCTOST B ()OPMUPOBAHUU Y CTYACHTOB 3HAHHUHA O
B3aMMOCBSI3M CTPOCHHS BEIICCTB M MAaTE€pPUaIOB C UX OCHOBHBIMH (PU3MUYECKHUMH M (DU3UKO-
XUMHUYECKUMH CBOMCTBAMH, a TakKXK€ HABBIKOB IPAKTUYECKOTO IMPUMEHEHUS METOJ0B UX
HUCCIIEIOBAHUS.

1.3 MecTo AucuunjinHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTe/ibHOI NPOrpaMMbl

Hucuunnuna  «®dusnueckue  CBOMCTBA  BeUIECTBY»  sBiISeTCA  (paKyIbTaTUBHOM
MUACIUILIUHON.

1.4 IlepedyeHb NMJIaHMPyeMbIX Pe3yJbTATOB O0y4YeHHMs IO JAMCUHMILIMHE (MOIYJI0),
COOTHECEHHBIX € IIJIAHUPYEMbIMHU pPe3y/IbTaTAMH OCBOCHHS 00pa30BaTe/JbHOM MPOrpaMMbl

W3ydenne naHHOW y4yeOHOW JMCUMIUIMHBI HANpaBlieHO Ha (OPMHUpPOBaHUE Y
00ydJaromuXxcsl cIeayonmx oomenpodeccnoHambHbIX/mpodeccnonanbbix KomneTeHmid (I[1K):

No Nunexc Conepxanue B pesynbrare uzyueHust yueOHON AUCIUIUIAHBI
[y, | KOMIET | KOMIETEHIHH (nnm o0y4aromuecs: JOIKHbI
" | eHnmm e€ 4yacTH) 3HATh YMETh BJIAJ1eTh
1. IK-1 Cnocoben OCHOBHBIE WCIIOJIb30BAaTh o0mumMu
OCYILECTBIISATh €CTECTBEHHOHAY4YH | OCHOBHBIE MEeTOoAaMH
CTaHJapTHbHIC ble 3aKOHBI, | (puznUecKue TEOPETHIYECKOTO
onepaluu o | oOyCIIOBIMBAIOIIN | 3aKOHBI s | U
MpeJiaraeMbIM e crienuPuKy | yCHEIrHOro AKCIIEPUMEHTAIT
METOAUKAM, NOBEACHUS MIPOBEACHUS BHOTO
HalpaBJieHHbIE Ha | Pa3IUYHBIX TEOPETHUECKUX | UCCIEAOBAHUS
MOJIyYeHue M | BEUIECTB M  HX | U NPaKTUYECKUX
HCCe0BaHNE (dbuznveckue HCCIeI0BaHU I
Ppa3IUYHBIX CBOICTBa; OOIIYIO
COCTUHEHUN U | METOIOJIOTHIO
MaTepuasioB MPOBEACHUS
IKCTIEPUMEHTOB,
HalpaBJIEHHBIX Ha
W3y4YCHHE
(buznuecKkux
CBOWCTB BEILIECTB

2. CTpyKTYypa M coaep:KaHue JUCHUILIMHBI




2.1 Pacnipenesienrie TPYA0EMKOCTH AUCHUIJIMHBI M0 BUIaM padoT

OO6mast Tpy10EMKOCTh JUCIUIUIMHBI COCTaBIIsACT 2 3a4. el. (72 Jaca), uX pacrupeaeicHue
10 BUJaM paboT MpPEACTaBICHO B TaOIHIIE.

Bun yuebHoli paboThI Bcero CemecTphl

4acoB 3

KonTakTHasi pabora, B TOM 4HcCJIe€:

AyIuTOpHBIE 3aHATHS (BCEro):

3aHsaTHUA JIEKIIUOHHOTO TUIIA 16 16

3aHATHS] CEMUHAPCKOTr0 TUIIA (CEMUHAPBHI,
IIPAKTUYECKHE 3aHATHS, IPAKTUKYMBI, JJAOOPATOPHBIE
paboThl, KOJJIOKBUYMBI M MHbIE aHAJIOTUYHBIC
3aHATHSA)

HNuas koHTaKkTHasi padora:

Kontposb camocrositensHoM padotsl (KCP) - -

ITpomexxyrounas arrecranus (MKP) 0,2 0,2
CamocrosiTesibHasi padoTa (Bcero), B TOM YHcJIe: 55,8 55,8
Pewenue 3amau 15,8 15,8
M3ydeHue TeoOpeTHYECKOro MaTepraa 30 30
IToaroroBka K TEKyIieMy KOHTPOJIFO 10 10
Bun npoMexxyToYHOM aTrTecTanuu (3a4er, 3K3aMeH) 3aueT
Oo01mast Tpy10eMKOCTh | Yac. 72 72

B TOM YHCJIe KOHTAKTHAsA 16.2 16.2

pabora

3a4. efl. 2 2

2.2 CTpyKTypa IMCOHILIHHbI:

Pacnipenenennie BUAOB yueOHOM pabOThl U UX TPYJOEMKOCTH IO pa3iesiaM TUCIUTUIUHEIL.
Pazensr quCHMIUTNHEL, U3ydaeMbie B 3 ceMecTpe.

No KonmuecTBo yacoB
pasn HaumeHnoBanue pa3aenon AyRTopHas BreaymutopHas
ol Bcero pabota paborta
JI 113 JIP CPC
1 2 3 4 5 6 7
1 Tepmoduznueckue cBoiicTBa 40 10 30
BEIIECTB
2.  |llepeHOCHBIC CBOWCTBA BEIECTB 32 6 25,8
Hmozo no oucuyunnune: 18 55,8
2.3 Conep:xanue pa3aeoB TUCHUILINHBI:
2.3.1 3ansaATHS JIEKIITMOHHOT0 TUIIA
H )
No AuMCHOBaHHE Conepxane pasena opMa TeKyIIero
paszaena KOHTPOJISI
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2

3

4

Tepmoduznueckue
CBOICTBA BEILIECTB

[110THOCTH BELIECTB U METOJbI €€ ONpeesICHUS.
[lonsitue  aOCOMIOTHOM M OTHOCHUTEJIbHOM
IJIOTHOCTH, YAETBHOTO Beca.
IInkHOMETpHUYECKUI U apeoMEeTPUYECKUI
CrocoObl  OmpeneNeHus IUIOTHOCTH. MeTon
TUPOCTATUYECKOTO B3BELIMBaHUs, Becbl Mopa u
Becrdans. Bomromomerpudeckuii croco0
OINpe/eNICHUs IUIOTHOCTH.

YCTHBIN OIPOC

Tepmoduznueckue
CBOICTBA BEILIECTB

TemnoBoe pacHmMpeHne XUAKUX U TBEPIBIX Tell.
Temnepatypubie K0d()PHUIMEHTH JMHEHHOTO |

YCTHBIN OIPOC

CBOMCTBA BEILIECTB

TEH30METPUUYECKHE TUTTATOMETPHI.
Kanopumerpus. Knaccudukarms katopuMeTpos.

00BEMHOT0 paciIpeHus.. 3aBUCUMOCTh

IUVIOTHOCTH  BEIIECTBA  OT  TEMIEpPATyphl,

0COOEHHOCTH TEIUIOBOIO pacipeHus

JKUJKOCTEH.
TepmouznueckreMeTosbl UcCIeOBaHUS TEMJIOBOTO PACIIUPEHUs,| YCTHBINA OIpOC
CBOMCTBA BEILECTB |IUJIATOMETPHSL.

[TukHOMeTpHyeckre, HHTEpYEPEeHLIMOHHbIE U

KBapLEBbIE TUIATOMETPbI
Tepmouznueckue EMkocTHbIE, UH/TyKIIUOHHBIE u| YCTHBIH ompoc

Tepmoduznueckue
CBOMCTBA BEILIECTB

[TpuHnun IEefCTBUS aanadaTUYECKHX,
M30TEPMUYECKHUX, TUATEPMHUYECKUX,
TEIJIONPOBOSAIINX U MPOTOYHBIX KAJIOPHUMETPOB.

YCTHBI OIpoc

IlepenocHslie
CBOWCTBA BELIECTB

Bs3KOCTh BEIIECTB M METOIBI €€ OIIpCACIICHUA.
ITonsTue ,Z[I/IHaMH‘ICCKOﬁ, KHHEMaTHYEeCKOU M

YCIIOBHOU BSI3KOCTH. Kanmmsapneie,
pPOTALIMOHHBIE, BUOpAIIOHHBIE u
YIBTPAa3BYKOBBIE  BUCKO3UMETPBI. Meron

MNagaromIcro mapuka.

YCTHBII OIIpOC

IlepenocHsle
CBOICTBa BEILLIECTB

TennonpoBOAHOCT W METOJBI €€ H3MEpPEHUSI.
[loHsiTHE TEMIONPOBOIHOCTH, YpaBHEHUE Dyphe.
CpaBHUTENBHBIN u a0COJIFOTHBIH METOJT
U3MEpPEHHUsT TeTUIONpOBOAHOCTH. (OCOOEHHOCTH
AKCTIEPUMEHTAIIbHBIX METOJI0B U3MEPEHUS
TEIJIONPOBOJHOCTH.

YCTHBIH OIpOC

IlepenocHble
CBOICTBa BEILLIECTB

MCTO)II)I OmnpeaAcICHNUA BJIAKHOCTH  BCIICCTB.
AOcomoTHAsT ¥ OTHOCHTENbHAs BIIAXKHOCTD.
MGTO)]I)I HU3MEPCHUA BJIA’)KHOCTHU ra3oB,
NCUXPOMCTPHIL n TUTPOMCTPHI. EMkocTHEIE
JaTYHMKH BJIAXXHOCTH.

YCTHBIH OIpOC

IlepenocHsle
CBOMCTBA BEIIECTB

Metoapl OIPCACIICHUS BJIAXKHOCTU JKUIKOCTEN U

TBEpAbIX Tel. AOCOpPOLMOHHBIE BJIArOMEPHI.
MeToapl M3MepeHMsl BIAXHOCTH TBEPIBIX TEN:
ONTHYECKUE, CBY-, BIIEKTPUUECKHE u

KOHAYKTOMECTPHUYCCKUC BJIATIOMCPHIL.

YCTHBIH OIIPOC

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA




CeMuHapbl He IPEAYCMOTPEHBI YU€OHBIM IIIAHOM

2.3.3 JlabopaTopHbIe 3aHATHS

JIaGopaTopHble 3aHATHS HE IPEyCMOTPEHBI YUEOHBIM TIaHOM

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)

KypcoBas paboTa He mpeycMOTpeHa yueOHbIM IIIaHOM

2.4 llepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl HJIA CAMOCTOATEILHOH PadoThI
00y4YaIIHUXCS M0 JUCHHILINHE (MOYJII0)

Ne

Bun CPC

[TepeueHsb yueOHO-METOUIECKOTO 00ECIICUCHHSI TUCITUTUTUHEI 110
BBIMOJTHEHUIO CAMOCTOSTEIbHOU paboThl

1

2

3

1.

Pemenue 3agau

1 HWponos, M.E. 3amaun mo oOmeit ¢uzuke [DIeKTpOHHBIN
pecypc]: yuebnoe nocodue / I.E. Upoaos. - DnekTpoH. naH. - M.:
BUHOM. Jlabopatopust 3nanmii, 2017. - 434 c. - Pexxum gocryna:
https://e.lanbook.com/book/94101. - 3aru. ¢ skpana.

N3yuenne
TEOPETUYECKOIO
MaTepuaia

1 ®wuszuka KOMMIO3WTOB [DJIEKTPOHHBIA pecypc|: y4eOHUK JyIs
By30B / C. O. 'maakos. - 2-e u3M., UCIp. U JOIM. - DIEKTPOH. JaH. -
M.: Opaiit, 2017. - 332 c. - Pexxum goctyma: https://biblio-
online.ru/book/E947C2AB-776B-4446-8C7F-9B482ECA4276. -
3ari. ¢ 3KpaHa.

2 I'otTInTakH I, DU3UKO-XUMHUYECKHUE OCHOBBI
MmatepuanoBeneHus [Tekcr]: [yuedHnoe mocobue] / I'. T'oTTmTaiy;
nep. ¢ anra. K. H. 3omotoBoit, [[. O. Yapkuna nox pea. B. IL
3nmomanosa. - M.: BUHOM. Jla6opatopus 3nanuii, 2011. - 400 c.
3 Cagenbes, U.B. Kypc o6meit puzuku. B 3 1. Tom 1. Mexanuxa.
MonexynsapHas Qusuka [DIeKTpOHHBIM pecypc]: yueOHoe
nocobue / .B. CaenbeB. - DnexTpoH. naH. - CII6: Jlans, 2018. -
436 c. - Pexum pocryma: https://e.lanbook.com/book/98245. -
3ari. ¢ 3KpaHa.

TloaroroBka K

TeKyIeMy
KOHTPOJIIO

1 ®wusuka KOMIIO3UTOB [DIEKTPOHHBIM pecypc|: y4eOHUK st
By30B / C. O. I'magkoB. - 2-€ 3., UCIIp. U JOI. - DIEKTPOH. JaH. -
M.: IOpaiit, 2017. - 332 c. - Pexxum nocryma: https://biblio-
online.ru/book/E947C2AB-776B-4446-8C7F-9B482ECA4276. -
3ari. ¢ 3KpaHa.

2 I'oTTmITaiin I., DU3NKO-XUMHUYECKHE OCHOBBI
MartepuanoBenenus [Tekct]: [yaeOnoe mocodue] / I'. T'oTTmiTaiis;
nep. ¢ aura. K. H. 3omoroson, [[. O. Yapkuna nox pexn. B. IL
3nomanosa. - M.: BUHOM. Jla6opaTopus 3nanuii, 2011. - 400 c.
3 Cagennes, U.B. Kypc o6meit pusuku. B 3 1. Tom 1. Mexanuka.
MonekynsapHas ¢usnka [DIeKTpOHHBIA pecypc]: yueOHoe
nocobue / .B. CaBenbeB. - DnekTpoH. naH. - CII6: Jlans, 2018. -
436 c. - Pexum gocryma: https://e.lanbook.com/book/98245. -
3ari. ¢ sKpaHa.

4 Mertoanueckue pEeKOMEHIANN K
OpraHu3aIuu ayJIMTOPHOM u




BHEAYIUTOPHOU (camocTOsATENBHOI) paboThI

CTYJECHTOB: METOJINYECKUE yKa3aHUs /
COCT. T.II. CTOpOKEHKO, T.b. [lounnok, A.B.
becnanos, H.B. Jloza. - Kpacnonap:

Ky®6anckuii roc. yu-1, 2018. - 89 c.

Y4eOHO-METOIUYECKUE MaTepHasbl JUIsl CaMOCTOSITENIbHOM PadOThl 00yYarOIUXCS U3
Yycila UHBAJIMJIOB U JIML C OTPaHMYEHHBIMH BO3MOKHOCTAMU 310poBbs (OB3) npenocrasistores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbsS U BOCHPUATHS UH(OPMAIIH:

Jlist 11 ¢ HapyIIEHUSIMU 3pEHMSL:

— B [1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI' 0 TIOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

JUist 11 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B mieuatHou popme,

— B (hopMe 3JIEKTPOHHOI' 0 IOKYMEHTA.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH

[IpenogaBanne aucuuiuimHel «®Pu3nueckue CBOMCTBA  BEIIECTB»  IIPEIIOJaract
cienyromue GopMbl 3aHATUH B paMKax TPaJUIIMOHHBIX 00pa30BaTeNbHbBIX TEXHOJIOTUA:
1. udopmarimonHas JeKuus.

4. OneHo4YHbIe CPeACTBA I TEKYILIEero KOHTPOJIsl YCIIeBAeMOCTH H IIPOMEKYTOYHOM
arrecTauMu

4.1 ®doHx OLEHOYHBIX CPEACTB /1Jisl MPOBeleHUs TeKYllel aTTecTalun
1 Ilpumepot 3a0au 0na camocmoamenbHozo peuieHus

1. Kakyro mmuny loc u lp, npu temmeparype 0°C IODKHBI UMETh CTAILHONW W MEIHBIN
CTEpXKHH, 4YTOOBI OpH J000i Temmeparype pasHocth ux amuH Al cocraBmsma 10 cm?
TemnepaTypHblii K03QQUIMEHT TUHEHHOro pacmupenus ctamd oc = 1,2-10° K2, menn on =
1,7-10° K.

2. Nnmuna crepxHs npu temneparype 0°C paBaa 1000 mm, mpu temmneparype 100°C —
1002 mm, mpu TemmepaTtype kpacHoro kaieHus — 1011,6 mm. Onpenenure Temneparypy
KpacHOTo KaJleHUsl.

3. IIpu Temmiepatype t1 = 10°C B OTKPBITYIO CTANBHYIO KaHUCTpY Hamiau 20 1 OeH3uHa, 1
OHa oKazanach noyiHoi. Kakum o0pazomM M3MEHHTCS Macca KaHUCTPBHl ¢ OCH3MHOM, €Cllu ee
BHECTH B momelneHue ¢ temmeparypoii tp = 30°C? TemmnepaTypHblii K03hOUIHUEHT JTHHEHHOTO
paciupenus ctamu oc = 1,2-10° K, TemnepatypHblii k03(pOHUIHEHT 06bEMHOTO PaCIIMPEHHUs
6ensnHa Bs = 10 K1, mnotrocTs GensuHa po = 800 kr/m’,

4. Tpu XUMUYECKH HE B3aMMOAECHCTBYIOIIME KUJIKOCTH Maccamu 1, 10 u 5 Kr HanmmiIm B
KaJOpUMETP U COOOMIMIM MM KoindyecTBo TeruoThl 1,3 MJIx. HauanbHble Temmeparypbl



KUJKOCTEH U MX YyJENbHBIE TEIJIOEMKOCTH PaBHBI COOTBETCTBEHHO 6, -40 m 60°C; 2, 4 u 2
k/x/(xr-K). Yemy paBHa yCTaHOBUBIIIASACS TEMIIEpAaTypa CMeCH?

5. B naryHsblii kasopumerp Maccodl 125 r omyctunu Kycok Jsipaa maccoi 100 r.
Ucxonnaa temnepatypa kamopumerpa u Jjpaa -20°C. Ckonbko Boawl npu Ttemieparype 20°C
Ha/o0 N100aBUTh B KAJIOPUMETP, YTOOBI MOJOBHMHA JIbJa pacTasia? YenbHas TElJI0eMKOCTb
natynau 0,38 kJ[x/(kr-K), neaa 2,1 xkJx/(kr-K); ynenpHas Teriora miaBiaeHus abaa 334 kJk/kr.

6. Huxeneswiii Opycok maccoir 740 T u mmuHo#t 222 mm npu temrepatype 50°C Obur
omyieH B kanopumerp teroeMkocTbio 21 JIx/K, comepxxammii 145 r Boasl mpu 0°C. Koraa
TeMIepaTrypa yCTaHOBMJIACh, TO OKa3alloCh, YTO AjuMHA Opycka ymeHblnuiach Ha 0,13 mw.
Onpenenure 1O 3TUM  JaHHBIM  YJIENbHYIO TEIJIOEMKOCTh HUKeNSA. TemieparypHbIi
K03 UIHEHT TMHEeHHOTo pacimpenns Hukens 1,8-10° KL,

7. JlatyHnHas wmkana pryTHoro Oapomerpa BbiBepeHa npu 0°C. Ilpu temmnepatype t1 =
20°C GapomeTp MmoOKa3bIBaeT naBieHuEe Ps = 760 MM pr. cT. KakoBo mcTHHHOE aTMocdepHoe
JlaBlieHUe Pa Opu 3Toi TemmepaType? Pacummpenuem crekia npeHeOpeub. TemmepaTypHble
KOO(QQHUIMEHTH JHUHEWHOTO pACIIMPEHUs JATyHH W OOBEMHOTO paCIIMpeHUs pPTYTH
COOTBETCTBEHHO paBHEI 0 = 1,9-10° K u By = 1,8-10* KL,

8. CrasibHas ¥ JaTyHHas MOJOCKH TOMIUHON h = 0,2 cM Kaxias CKJICMaHbl HA KOHIIAX
Tak, 4yTo mpu temmeparype t1 = 20°C oHH 00pa3yIOT IUIOCKYH) OMMETAJUTMYECKYIO TIACTHHKY.
KakoB Oyner cpeqnuii paauyc n3rubda oumeraumyeckoi miuactTuaku npu tz = 100°C?

9. B XuAKoCTH B3BEIIMBAIOT CTalbHOW HIapuk. IlepBoe B3BelIMBaHME ITPOU3BOIUIOCH
npu TeMmeparype 1, ¥ Bec Tena B JKHIKOCTU OKa3ajics Ha Pi1 MeHblle Beca Telna B BO3IYyXe.
Bropoe B3BemmnBaHue npous3BeNnu Npu TeMmnepatype t2, 1 Bec Tena B )KUIKOCTU OKazajcs Ha P
MEHbIIIE UCTUHHOTO Beca Tena. TemreparypHblii KOA(Q(GUIIUEHT JIMHEHHOTO paclIupeHus CTalu
o. Yemy paBeH TeMiepaTypHblil K03()HUIIUEHT 00bEMHOTO PACIIMPEHUST HKUIAKOCTH?

2 IIpumepwl 60npocos 015 ycmnoz2o onpoca

1. JlaTh ompeneneHust CUIIbl TSHKECTH, Beca, MIIOTHOCTH, MAacChl, 00beMa U €JUHMIIBI UX
n3mepenus B CU.

2. Kak 3aBUCHUT MIJIOTHOCTh TBEPABIX TEJI OT TEMIEPATYPHI?

3. OOBSCHUTE CYIIHOCTh METOAA OIPEICICHHUS IJIOTHOCTU J>XUJIKOCTH C TOMOIIBIO
MIUKHOMETpA.

4. OObBsICHUTE CYIIHOCTh METOJa OMPEAENeHUS TUIOTHOCTH KHUAKOCTH C TOMOIIBIO
apeomeTpa.

5. BeiBectn pabouyio dopmyny ans ompeneseHuss IUIOTHOCTH TeJl HEeNmpaBUIIbHOMN
reoMeTPHUECKOi (hOPMBI.

6. Kak 3aBHCHT IIIOTHOCTH JKUIKOCTEH OT TeMIepaTyphl?

1. Jlate ompeneneHus: BS3KOCTb, KOI(DOUIMEHT AMHAMHYECKOM W KHHEMaTUYeCKOH
BA3KOCTH, €MHMIIBI U3MEPEHHUS, METO/IbI ONpeiesieHus1 KOAPPUIIUEHTOB BA3KOCTH I10 33JaHHUIO.

2. Kak 3anuceiBaercs ypaBHeHue HploTOHA 1151 BHYTPEHHETO TPEHUA?

3. Uto nmokassIBaeT rpaiMeHT CKOpOCTU? B Kakux eaMHUIAX OH U3MepseTcs?

4. KakoB ¢usuueckuif cmbicil KO3()PUIMEHTOB IUHAMUYECKOH M KHHEMaTH4YeCKOH
BSI3KOCTH? B Kakux equHuIIaX OH u3Mepsaercs?

5. OT 4ero 3aBHCUT CHJIa TPEHUS NPU JBIXKEHUM TeJ MapooOpa3Hoi (opMbI B BSI3KOM
cpene?



6. Kakue cuibl IEMCTBYIOT HAa MAJalOlIMil B BA3KOW Cpele IIapuK M KaKOB XapakTep
JBUKCHUS TIapHKa?

7. Kak 3aBUCHUT BSI3KOCTB )KHMJIKOCTH OT TeMIlepaTypbi?

8. BriBecTH hopmyiy onpeneneHus AMHAMUYECKOH BsI3KOcTH MeTo1oM CToKca.

9. 3anummute dhopmyny [lyaseits.

10. BeiBecTu (hopMymty 1Uis ONIpeiesieHus BI3KOCTH BUCKO3UMeTpoM OcTBajbaa.

4.2 ®oH/1 OLIEHOYHBIX CPEACTB JIJIs MPOBeIeHUsI MPOMEKYTOUHOMH aTTeCTAlNU
1 Cnucok éonpocoe 011 no020moeKu K 3auemy

1. AGcontoTHass U OTHOCHUTEIbHAs IJIOTHOCTb, YJEJIbHBIA BeC. ApEOMETpUYECKUI U
NUKHOMETPUYECKUH CIIOCOOBI ONpeIeNIeHUs INIOTHOCTH JKUIKOCTEH.

2. OmpeneneHue IJIOTHOCTH XUAKUX M TBEPABIX TEJI METOJIOM THAPOCTATUYECKOTO
B3BelIMBaHMA. BomoMomeTpuyeckuii cnoco0 ornpeesieHus MI0THOCTH TBEPABIX Tell.

3. Ilpu4MHBI TEIUIOBOTO PACHIMPEHHS TBEPABIX Teid. JIMHeHHoe M 00BbEMHOE TEIIOBOE
paciupeHue.

4. CBs3p Mex 1y KodhduiimeHTaMu 00bEMHOTO ¥ JIMHEWHOTO PACITUPEHUS. 3aBUCUMOCTh
IUIOTHOCTH BEIIEeCTBa OT TeMmmepaTypbl. TemioBoe pacmupeHue sxuakocteil. OcobeHHocTu
TEIJIOBOTO PAaCUIMPEHUs BOJIBIL.

5. Meroabl ucciaenoBaHMs TEIUIOBOro paciiupenus ten. Jumatomerpus. OOBbeMHBIH
(MMKHOMETPUYECKUIT) METO/.

6. utepdepeHIMOHHAs AUTATOMETPHSL.

7. KBapuieBble THIIaTOMETPBI.

8. EMKOCTHas JUJ1aTOMETpUs.

9. UnayKUMOHHAs TUIaTOMETPHUSL.

10. TenzomeTpuueckas AUIATOMETPHS.

11. KamopumeTtpus. Kinaccudukarus kasopuMeTpoB.

12. AnnaGaTrdeckue KalOpUMETPHI.

13. 3otepmuueckue kanopuMerpsl. JleasHoii kanopumetp byHzeHa.

14. Inatepmuueckue kanopumerpsl. Kanmopumerp cmemenus bpéucrena.

15. TemnonpoBosmue kanopumerpsl Kanbse.

16. IIpoTOoUyHBIE KAaIOPUMETPHI.

17. Kunematmyeckas, IWHaMH4YeCKass M OTHOCHUTEIbHAas BI3KOCTh. KanwsuisipHas
BHUCKO3UMETPHS.

18. PoTaninoHHblEe BUCKO3UMETPHI.

19. MeToa najaromiero mapuka.

20. BubpannoHHble BUCKO3UMETPBI.

21. Ilomarue TtemnonpoBogHocTH. YpaBHeHue @Dyppe. Metoael H3MeEpeHUs
TEIJIONPOBOJHOCTH.

22. CpaBHUTENBHBIN METO/I U3MEPEHUS TEILIONPOBOIHOCTH.

23. AGCONIOTHBIN METOJ] U3MEPEHHUS TEIIONPOBOIHOCTH.

24. Obmas knaccupuKas METOI0B ONpeAeTIeHNs BIAXKHOCTU BeUIeCTB. AOCONIOTHAS U
OTHOCHUTEIIbHAs BJIaKHOCTb.

25. Metoapl M3MepeHUs BIAKHOCTU ra3oB, IICUXPOMETPHI M THIPOMETPBl. EMKOCTHBIE
JATYUKH BJIAKHOCTH.

26. MeTo/b! OIpeiesieHus] BIAXKHOCTH KUIKOCTEH. AGCOPOIIMOHHBIE BIaroMephbl.

27. MeTtoasl U3MEPEHHUS BIAKHOCTH TBEPABIX Tesl: ontnyecknue u CBY-Brnaromepsr.

28.  Meronpl  u3MepeHUs ~ BIAXHOCTH  TBEPABIX  TEJN:  DJIEKTPUYECKHE U
KOHIYKTOMETPUYECKUE BIaroMephl.



Kpurtepun onenkn Onenka YpoBenb
CTyJieHT yCHemHo OCBOWII BCE pa3zelibl U3y4aeMon | «3a4TeHO» 0a30BbIil ypOBEHb
JTUCIUIUIAHBI, CHOPMUPOBAT CHCTEMY 3HAHHHA U
yMEHHUH B 00J1aCTH (PU3UUECKUX CBOMCTB BEIIECTB U
METOAOB HX HCCIENOBaHUSA, B KOTOPOM MOLYT
IPUCYTCTBOBATh OIIMOKM M JOMNYLICHUs, He
HMCIOIMEC NTPUHIOUITMAJIBHOI'0 XapaKTCpa.

CryneHt ILJIOXO BJIAJCET TEOPETUYECKHM | «HE 3aUTEHO» menee 50%,
MaTepuaioM, CHUCTeMa 3HAaHMW B  0o0NacTu YPOBEHb HE
(DU3UYECKUX CBOWCTB BEIIECTB W METOJOB HUX chopmMupoBaH

HCCIICIOBAHUS COACPKUT OOJIBIIOE YHCIO OMIMOOK,
1100 BOBCce HEe chopMUpOBaHa.

OueHouHble cpencTBa Uil MHBAIUAOB M JIMI[ C OTPAHUYEHHBIMU BO3MOKHOCTSIMH
3JI0POBbSI BRIOMPAIOTCS C YYETOM UX WHIUBUAYATBHBIX IICUXO(PH3NICCKIX OCOOCHHOCTECH.

— TOpu HEOOXOJUMOCTH HWHBAIMJIAM M JIMIAM C OrPAaHUYCHHBIMH BO3MOKHOCTSIMH
370pOBbS TPEAOCTABIISAETCS AOMOJHUTEIBHOE BPEMS JIJIs MOJATOTOBKHU OTBETA HA DK3aMEHE;

— P MPOBEJICHUU MPOLIETYPHI OLICHUBAHUS PE3YIbTATOB 00YUECHUS MHBAIHJIOB U JIUIL C
OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMU 3J0POBbSI MPEIYCMATPUBACTCS UCIIOJIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYaJIbHBIMUA OCOOCHHOCTSIMU;

— MPU HEOOXOIUMOCTH JJIs1 O0YUYaIOIIMXCS C OTPAHUYCHHBIMH BO3MOXXHOCTSIMHU 3/10POBbBSI
M UHBaJUAOB IIpoOlLileypa OLIEHUBAHUS pPE3yJbTaTOB OOYYEHHUS MO JUCIHHUILUIMHE MOKET
MIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJIbLHOH Yy4eOHOIl JMTEpaTypbl, HEOOX0AMMON
JJIS1 OCBOCHHS AU CHUIINHBI

5.1 OcHoBHas UuTEparypa:

JI1st OCBOCHMS JUCLHUILIMHBI HMHBAIMIAMHU U JIMLAMHU C OTPAHUYEHHBIMUA BO3MOXKHOCTIMU
3/10pOBbsS MMEIOTCSI M3JaHHsI B AJIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«JIanp» n «Opaitm».

1 ®usuka KOMIIO3UTOB [DNEKTPOHHBIH pecypc]: yueOHuk st By3os / C. O. ['maakos. - 2-
€ W3M., UCIIP. W JOM. - OJeKTpoH. aaH. - M.: IOpaiit, 2017. - 332 c. - Pexxum pgocryna:
https://biblio-online.ru/book/E947C2AB-776B-4446-8C7F-9B482ECAA4276. - 3ar. ¢ 9kpaHa.

5.2 JlomonHUTENBHAS TUTEpATYPA:

1 Totrmraiin I'., ®u3uKo-XUMUYECKHE OCHOBBI MaTepuaioBeneHust [Tekcr]: [yuebHoe
nocobue] / I'. Torrmraita; nep. ¢ anrn. K. H. 3omorosoii, JI. O. Yapkuna nox pen. B. IL.
3nomanosa. - M.: BUHOM. Jlabopatopust 3Hanuii, 2011. - 400 c.

2 CasenbeB, U.B. Kypc obmeit ¢puszukn. B 3 1. Tom 1. Mexanuka. MonekymnspHast
¢uzuka [DnexkTpoHHBIN pecypc]: yueOHoe mocodue / M.B. CaBenbeB. - DnexkTpoH. aaH. - CIIG:
Jlansb, 2018. - 436 c. - Pexxum nocryma: https://e.lanbook.com/book/98245. - 3arn. ¢ skpana.

3 Uponos, N.E. 3agaun no obuieit ¢usuke [InekTpoHHBIN pecypce]: yuebHoe mocobue /
N.E. Uponos.. - DnektpoH. nad. - M.: BUHOM. Jla6opatopus 3uanuii, 2017. - 434 c. - Pexum
noctyna: https://e.lanbook.com/book/94101. - 3arn. ¢ skpana.

5.3. Ilepuoguyeckue U3AaHUS:
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1 XypHan TexHuueckoi GU3MKHU - OAMH U3 CTapeHImx GU3NIECKuX KypHaIoB Poccuu.
OH 6b11 ocHOBaH B 1931 rony A.®. Modde u mo cBoemy copep:kaHUIO ¢ CaMOTO Havalia CITy KK
aHayiorom amepukanckoro Journal of Applied Physics, ocHoBanHOTO 0/1HOBpeMeHHO. C MOMEHTa
OpraHM3aly J>KypHaja €ero JHUII0 MHOTOKPAaTHO H3MEHSUIOCh B COOTBETCTBHM C OYpHBIM
pa3ButueM (U3WKU B HamieMm Beke. HecMmoTpst Ha oOpa3oBanue, B ToM yuciie U Ha 6aze KT,
psiAa CcHeuuamu3upoBaHHBIX JKypHanoB (Dusuka TBepaoro Ttena, dusmka U TEXHUKA
nonynpoBoaHukoB, Ilucema B KT®, PamuorexHuka u 3JIEKTpoHUKA, DU3HMKA IUIaA3MBbI,
KBaHnrtoBasi 3/eKTpoHMKAa U JAp.) BCE pPa3/ieibl COBPEMEHHOW MPHUKIAIHON (PU3MKH, KOTOPHIM
IIOCBSAILEHBI 3TH KypPHAIbI, HAXOAAT oTpaxkeHue u Ha crpaHunax JKT®. TpaguumoHHeM s
JKypHana sBisieTcs pasnen Teopernyeckas W mMareMaTudeckas (u3uka. 3HAYUTEIbHOE MECTO
YACNSETCS HWCCICNOBAaHUSAM (U3UKH TOBEPXHOCTH, AaTOMHOW M MOJICKYJSIPHOW —(HU3UKE,
pa3NyYHbIM CBOMCTBaM MarepuasioB. CucreMaTH4eckd NyOIMKYIOTCS pe3yibTaThl padoT Mo
CO3IaHHUIO HOBBIX TPHOOPOB M PA3BUTHIO METOJAMKHU (PU3NICCKOTO IKCIIEPUMEHTA.

6. Ilepeyenr pecypcoB  HHG(POPMAIHOHHO-TEJEKOMMYHUKAUMOHHON  CeTH
«HTEepHET», HEOOXOAMMBIX /JI5l OCBOCHHS TUCHUILIUHBI (MOTYJIs1)

1. UudopMalioHHBIA CalT O XHMHH, COAepKalui 0a3y 3HaHHM, CIPaBOYHUKU U
XUMHYECKHe OHaiH-cepBuch (http://www.xumuk.ru).

2. Caiit, coaepkamuii CTaTbd  COPOCOBCKOTO  00pa30BaTEILHOIO  JKypHasa
(http://www.pereplet.ru/cgi/soros/readdb.cqi).

3. basa nannsix m3patenscTa Springer (http:/link.springer.com).

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

5. basza pgamHeix pedeparoB u uutmpoBanuss Web of  Science (WoS)
(http://apps.webofknowledge.com).

7. MeToauyeckue YyKa3aHusi AJs1 OOyYAlONIUXCS IO OCBOEHHMI0 TUCHMILIMHBI
(Moxy.s)

VYcnemHoe M3ydeHue IUCHMIUIMHBI «®du3nueckre CBOWCTBa BelIecTB» TpeOyeT OT
CTYZEHTOB PETYJISIPHOTO TMOCEIICHHS JIEKIIMH, 03HAKOMJIEHHUSI C OCHOBHOW M JOMOJHUTEIBHOU
PEKOMEHIyEMOM JINTEpaTypoil.

IIpy MOATrOTOBKE K JICKIIMOHHOMY 3aHSATHUIO CTYJIEHTaM PEKOMEH/1yeTCsl:

1) mpocMOTpeTh 3amucu TMpeablayled JeKIUM W BOCCTAaHOBUTh B MaMITH paHee
W3YUYEHHBII MaTepHall;

2) 6erno mMpocMOTPETh MaTepuall MPEJCTOSIIEH JIEKIUHU, ¢ LEeNbI0 JIy4IlIero yCBOSHHUS
HOBOT'O MaTepHara;

3) caMoCTOATENBHO MPOPadOTaTh OTAENbHbIE (PAarMEHThl TEMbI MPOILLION JEKIIUHU, €CIH
3TO HEOOXOUMO.

IIpy KOHCHEKTMPOBAHMU JIEKIIMOHHOTO MaTepuana CTYAEHTaM HYKHO CTPEMUTHCS
KpaTKO, CXEMaTU4YHO, MOCJIEAO0BATEIbHO W JIOTMYHO (PUKCHUPOBATH OCHOBHBIE IOJIOKEHMUS,
BBIBOIbI, 000011eHNs U (POPMYJIMPOBKH, HE MBITASICh 3allMCaTh BECh MPENOaBaeMblii MaTepHa
CJIOBO B CJIOBO.

CamocrodarenbHas paboTa Hapsay € ayJIUTOPHON MpPECTaBISET OJHY M3 BaKHEHIINX
dbopm yuebHOTO Tportecca. CamocrosiTenbHas paboTa - 3TO IUIaHUpyemasi paboTa CTYICHTOB,
BBITIOJIHSIEMAsT MO 33JaHUI0 M MPU METOAWYECKOM PYKOBOJICTBE MperojaBaTelnsi, HO 0e3 ero
HernocpeAcTBeHHOro ywactus. CamocTosdTenbHas paboTa MpeAaHa3HAueHa HE TOJIbKO s
OBJIa/ICHUS TIPEACTABICHHON TUCIUIUITMHON, HO U A7l GOPMHUPOBAHUS HABBIKOB PabOTHI BOOOIIIE,
B yueOHOM, Hay4HOH, MpoQecCUOHAIbHON NEATeNbHOCTH, CIIOCOOHOCTH MPHUHHMMATh Ha ceds

11



OTBCTCTBCHHOCTL, CAMOCTOATCIIbHO PCIIaATh BO3HUKAIOIINEC HpO6J'IeMI>I, HaXoIWuThb IMPAaBUJIIBHBIC
peliCHusd 1 T.4.

No Bux CPC Opranu3zanus AesITeNbHOCTU CTYICHTa
PopMa KOHTPOJIA
1 2 3
1. |Pewenue 3agau N3yyenne matepuana, HEOOXOAUMOIO JAJIsi YCHEIIHOTO PEHICHUS
3aj1a4, a TaK)Ke HEITOCPECTBEHHOE UX BBIIIOJHEHHE.
dopma KOHTPOJIsL — MPOBEPKA PELICHHBIX 3aj1au MPenoaBaTesieM.
2. |U3yuenue PaGora ¢ KOHCHIEKTOM JIEKIIMH, a TakkKe C PEKOMEHIyeMOi
TEOPETUYECKOTO OCHOBHOI U JOIMOJIHUTENBHON JIMTEPATypoOll MO 3aJaHHON TeMme,
MaTepuaia 03HAaKOMJIEHHE C IEPUOANYECKUMH HU3/IaHUSIMU U PECYPCAMHU CETU
HNutepner. @opma KOHTPOJISI — YCTHBINA OIMPOC.
3. |llogroroBka k Tekymiemy |M3ydenune TteopeTndeckoro mMatepuaia, HEOOXOIUMOro MAiis
KOHTPOJIIO OTBETA HA YCTHBIE BOIIPOCHI U IPYTUX BUJIOB TEKYILETO KOHTPOJIS.
@dopma KOHTPOJISI — BCE BUJIbI TEKYIIETO KOHTPOJISI.

B ocBoenun AUCHUIITIMHBI MHBAJIMJAMH U JIMOAMU C OIpaHUYCHHBIMU BO3MOXKXHOCTIAMU
300POBbA OoJIbIIIOE 3HAYEHHE HMEET HHAWBUAYaJIbHAA yqe6Ha51 pa60Ta (KOHCYJ'IBTaI_II/II/I) —
JOIMMOJIHUTCIIbHOC Pa3bsCHCHUC y‘-IC6HOFO Martcpurajia.

I/IHI[I/IBI/II[yaJ'IBHbIe KOHCYJIbTallUW 110 MPCAMETY SABJIAOTCIA BaKHBIM q)aKTOpOM,
CHOC06CTBYIOIIII/IM HHAUBUAYaIN3allun 06yquH${ N YCTAHOBJICHUIO BOCIIMTATCIIBHOI'O KOHTAKTa
MCXKAY HOpenoJaBaTeiicM U O6y‘{aIOIJ_[I/IMC$I HHBAJIMIAOM WJIK JIMOOM C OIpaHUYCHHBIMHA
BO3MOXHOCTAMHU 310POBbA.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, UCIOJIb3YyeMbIX MPH OCYLIECTBJIECHUU
00pa30BaTeILHOIO NMPoLEcca MO JUCUUILIHHE (MOTYJII0)

8.1 Ilepeyenb HHPOPMANMOHHBIX TEXHOJIOTHH

1. Mcnonp30BaHMe 3JIEKTPOHHBIX TPE3EHTALMN ITPU TPOBEICHNUH JIEKIITMOHHBIX 3aHATHHN.
2. KoHCyIbTHPOBAaHKE OCPEACTBOM JIEKTPOHHOM MOYTBHI.

8.2 IlepeyeHp HEOOXOAMMOTI0 MIPOrPAMMHOIO O0ecTIeYeHUs!

1. Onepanmonnas cucrema Microsoft Windows.
2. TlporpamMmHBIi TlakeT Ui paboThl ¢ pa3IMYHBIMH THIIAMH JOKyMeHTOB Microsoft
Office Professional Plus.

8.3 Ilepeyenbr MHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. Hayunas snextponHast oubnmoreka (http://www.elibrary.ru).

2. DnekTpoHHas OuOIMoTeYHas cucTeMa u3atenbeTa «Jlansy (http://e.lanbook.com).

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

4. Hayunas snextponHas onoanoreka «KubepJlenunka» (http://cyberleninka.ru).

5. DnektpoHHass OubnuoreyHas cucrema «YHuepcuterckas Oubmuoreka ONLINE»
(www.biblioclub.ru).
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9. MarepuajJbHO-TeXHHYECKAS

0aza, HeoOxomumasi I  OCYLIECTBJIEHUS

00pa3oBaTeILHOIO NMpoIecca Mo JUCHUILINHE (MOIYJIIO)

Jns npoBeAaeHUs 3aHATHM 10 JIUCLUIUIMHE
MPEAYCMOTPEHHOM y4e€OHBIM IUIAHOM TIOJATOTOBKH OakanaaBpoB,
MaTepUAIbHO-TEXHUYECKASI

0aza,

«DPHU3NUEeCKNe CBOWCTBA BEIICCTBY,
AMeeTca HeoOXomaumas
CaHUTAPHBIM U

COOTBETCTBYIOLIAsl  JEHCTBYIOIIHUM

IMPOTHBOIIOKAPHBIM IIPpaBHUJIaM U HOpMaM:

MarepualibHO-TEXHHYECKOE 00eCIIeYeHNE TUCIUTIITUHBI

Ne Bup pabor
(MOTyJIsT) ¥ OCHAIIIEHHOCTH
1. JlexuroHHbIE 3aHATUA | YueOHas ayIuTopus Ul IIPOBEICHMS  3aHATHUM
JEKIMOHHOTO TUma — ayna. 234c, yin. CraBponoibckas, 149
(koMIIeKT yueOHOW MeOeau, WHTEpaKTUBHAS JOCKa
SMART Board, kopoTKOGOKYCHBIA  HWHTEPAKTUBHBIN
POCKTOP, HOYTOYK, MEJIOBasi IOCKA).

2. Cemunapckue 3auatus | CeMuHaphl HEe MPEAYCMOTPEHBI YUEOHBIM TLJIAHOM.

3. JIaGopaTopHbie JlaGopaTopHble 3aHATHUS HE MPEAYCMOTPEHBI Y4eOHBIM
3aHATUS TIJIAHOM.

4. Kypcosoe KypcoBas paborta He npenycMOTpeHa yueOHbIM IJIaHOM.
MIPOCKTUPOBAHHE

5. ['pynmossie Ayautopus TUIST MIPOBEACHUS IPYIIIOBBIX u
(MHIMBUyaTbHBIC) WHJIUBUIyaJIbHBIX KOHCYJbTAllUl, TEKYIIEro KOHTPOJS U
KOHCYJIbTAIIHU MPOMEXYTOUYHOM  arrecraumu —  aya. 126c, ym.

CraBpormonbckas, 149 (komruiekt yueOHOM Mebenn, MenoBast
JI0CKa, IEPEHOCHOE MYJIbTUMEIUIHOE 000y 10BaHHKE).

6. Texkymuii  KOHTPOJIb, | AyAUTOpHS T [IPOBEICHUS IrPYNIIOBBIX U
IIPOMEXYTOUHas WHAUBUAYAIbHBIX KOHCYJbTALMH, TEKYLIETO KOHTPOJISA H
aTTecTaus MPOMEXYTOYHOW  arrecrammu —  ayd. 126c,  ym.

CraBpononbcekas, 149 (koMmmiekT yueOHol Mebenu, MenoBas
JIOCKa, IEPEHOCHOE MYJIbTUMEIUIHOE 000pyI0BaHHKE).

1. CamocTosiTenpHas [Tomemmenust st camocTosiTeNibHOM padoTel — ayn. 400c,

paboTta 401c, 431c, 329c, yn. CraBpomnosibckas, 149 (KommbrorepHas

TEXHHUKA C MOJKIIOUYCHUEM K ceth «HTepHET», mporpaMmmMon
SKPAaHHOTO YBEJIWYEHUS H JOCTYIIOM B 3JIEKTPOHHYIO
HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA).
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