OHrenbCCKUM TEXHOJIOTMYECKU UHCTUTYT ((usinan)
dhenepanbHOro rocy1apCTBEHHOT0 OIOKETHOTO 00pa30BaTEIbHOIO
YUPEKJICHUS BBICIIIETO 00pa30BaHus
«CapaToBCKHM TOCYIAPCTBEHHBIN TEXHUYECKUN YHUBEPCUTET
uMmenu ['arapuna FO.A.»

Kadenpa «EcTecTBeHHbIC U MATEMATUYECKUE HAYKI

OHNPEAEJIEHUE ITIOBEPXHOCTHOI'O
HATAKEHUA
JJIA TOMOJIOT'HYECKOTI'O PAJTA CITUPTOB
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P98 ABtop-cocraButenb: Padyxosa T.O.. AxcopOuusi U3 pacTBOpoOB: yueOHO-
METOIMYECKOE TTOCOOUE JIJIsl BHIMOJIHEHUS JIa0OPAaTOPHBIX padOT U CAMOCTOSTENHHOM
pabotel o aucuuiuiuae «Kommounnas xumus» - OHrenbsce: U3n-so 9TU (punman)
CI'TY umenu 'arapuna 10.A., 2025. - 33 c.

Penenzentni: npodeccop kapeapst EMH OTU (bunuana) CI'TY umenu I'arapuna
IO.A. , n.1.H. A.B. SIkoBieB;
npodeccop kabeapst EMH OTU (punmana) CI'TY umenu ["arapuna
I0.A., n.1.1. B.H. LenyiikuH.

B ydeOHO-MeTOAMYECKOM TOCOOMHM TPEJCTABIECHb OCHOBHBIE pa3Jieibl
KOJUIOMJTHOM ~ XUMHUH:  JUCIEPCHBIE  CHCTEMbI, IOBEPXHOCTHBIE  SIBJICHUS,
a7copOLIMOHHOE paBHOBECHE U JiabopaTopHble paboThl Mo TemaMm Kypca. [locoOue
NpeIHa3HAYeHO IJIs1 CTYACHTOB BY30B, M3YYalOUIMX KypC KOJUIOMIHOW XHUMUH.
Pexomennyercsi cryaentam Hanpasienmii 18.03.01 — Xwumuueckas TEXHOIOTHS,
18.03.02 — DHepro- u pecypcocOeperaronye mporecchl B XUMUUECKON TEXHOJIOTHH,
He(TEeXUMHUHU U OMOTEXHOJIOTUH OYHOU U 3a04HOU PopM oOydeHUs
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Oo0obpeno pedakyuoHHO-U30amenbCKum co8emom
OTHU (punuan) CI'TY umenu I'acapuna FO.A.

JlabopaTopHas pa6ota Ne 1
ONPEAEJIEHUE NOBEPXHOCTHOI'O HATAXXEHHUA

A1 TOMOJIOTMYECKOI'O PAJA CITMPTOB

Llenv pabomwi: omnpeneneHnue 3aBUCUMOCTH TOBEPXHOCTHOTO HATSXKEHHUSI PAaCTBOPOB
ITAB Ha rpaHuIle ¢ BO3IyXOM OT KOHIICHTPAIlWW; MPOBEpPKa BBIMOIHCHUS TPaBHIIA
Iroxno-Tpayoe.

DKCHEpUMECHTAIBHBIE METOJbI M3MEPCHHS IMOBEPXHOCTHOTO HATSKCHUS Ha
TpaHUIle JKUJIKOCTh—Ta3, JKUJIKOCTb—KUIKOCTh [JEJSATCS HAa CTaTHYECKHE W
JTMHAMHYECKHE.

Haubonee mpocThIMU ¥ ITO3TOMY Yallle MPUMEHSEMBIMHA Ha MPAKTUKE SBISIOTCS
CTaTUYECKHE METO/IbI ONPEIeTICHUsI TTIOBEPXHOCTHOTO HATsKeHUS. K HUM OTHOCSATCS:
METOJI CYeTa Kamenb (METOJ| CTaJarMOMeTpa) W METOJI MaKCHMAaJbHOTO JIaBJICHUS
nmy3bIpbka (MeToq Pebunaepa).



Onpeoenenue n06EPXHOCMHO20 HAMANCECHUA MEMOOOM CUema Kaneib
(memoo cmanazmomempa)

B ocHOBe MeTOAa JNEKUT DKCIEPUMEHTAIBHO YCTAHOBJIEHHOE IOJIOKEHUE, YTO
BEC KaIlId, MEJJICHHO OTPBIBAIOLIEHCS MOJ JEHCTBUEM CHJIIbI TSXKECTH OT KOHUYHUKA
BEPTUKAJIBHON TPYOKH, OyJIeT TeM OO0Jblle, YeM OOJIblIe MOBEPXHOCTHOE HATSKEHUE
KHUJIKOCTU Ha TPAHULIE C BO3LYXOM.

Puc. 7. CranarmomeTtp

[Ipn MenneHHOM HCTEKAaHWU KUJKOCTH M3 OTBEPCTUS BEC 0Opasyroleics
Karu P B MOMEHT ee OTphiBa paBeH CWI€ MOBEPXHOCTHOTO HATKEHMUS,
JNEUCTBYIOIIEH IO OKPYXXKHOCTH IUIONIaAbI0 27, CTpemsiehcs yaep)KaTh Karulio:
P=2nroc.

Bec kammm MokeT OBITh BBIpRKEH 4Yepe3 00beM M ILIOTHOCTh Karum d, a
3aMeHsss 00beM Karui V depe3 otHomreHune V/N (rae N — 9ucio Karmelb), MOXHO
3anucarh:

Il g — YCKOPEHHE CUIIbI TSKECTH.
Jst IBYX JKHUAKOCTEH, BRITEKAIOIIMX U3 OJHOTO M TOTO e 00heMa, HMEIOIIHNX
wiotHoctd d; 1 dy, OyJaeM UMeTh:

01 ny - dy
) ny - d, .

Ecny noBepXHOCTHOE HATSHKEHUE OJHOW U3 KUIKOCTEH M3BECTHO (Yalle BCEro
3TO BOJIa), TO
le ' dl
01 = 0y - d2 .
CranarmomeTp mpeacTaBisgeT co0Oil KoJeHYaTyr TPyOKy € pacUIMpEeHUEM B
CpPEIHEH YacCTH U KallWJUIIPOM B HUKHEN.



Brillle 1 HUKe pacuiupeHuss Ha TpyOKe HAHECEHBbI JIBE€ KPYrOBbIE METKH,
OTPaHWYMBAIONINE  OMpENeTCHHBIM 0o0beM. Kamwumsip mnpegHazHaueH — Jyis
OTPAaHUYCHUSI CKOPOCTH O0Opa3oBaHMsl Kareilb. BHH3Yy TpyOka OKaHUYHMBaETCs
OoTUUIM(OBAHHON MUIOMIAIKOM, B LIEHTPE KOTOPOM HAXOAMTCS BBIXOJHOE OTBEPCTHE
Kanuuispa.

JInst u3MepeHusl CTajlarMOMETpP 3aKpeIUISIIOT B IITaTUB, HA BEPXHUN KOHEI
TpyOKH Ha/JEeBalOT KayuyyKOBYIO TPYOKY, pE3MHOBOM I'pyLIEH 3aCachIBAIOT KUIKOCTb
BBIIIIE METKHU. 3aTe€M JAI0T KUIKOCTH CBOOOHO BHITEKATh M CUUTAIOT YUCIIO Karellb.

Cuer HaYMHAIOT TOTJA, KOT/IA MEHHUCK UJIKOCTH KOCHETCS BEpXHEW METKH, U
3aKaHYMBAIOT, KOTJla MEHUCK AOMIET OO HMKHEW METKU. M3MepeHus Iid Kaxaou
KUIKOCTH TOBTOPSIOT 3-4 pa3a u OepyT cpenHee 3HaueHUEe (PACXOKICHUE MEKITY
OT/EJIbHBIMU U3MEPEHUSIMHU HE JIOJKHO MPEBBINIATH 1-2 Karuin).

B Hauane uaMmepeHus: IPOBOMAST JJIi YUCTOTO pacTBOpUTENS (B HaIlleM Clydae
3TO BOJA) U ONPEJIETSAIOT MOCTOSIHHYIO CTajlarMOMeTpa N — YKCIIO Karelb JJi BOJbI, a
3aTeM JJis PacTBOPOB, HAuMHAsi C HAUMEHBIIUX KOHLEHTpauuil (T.K. MEHbIIas
KOHIICHTpAIIUSI HE MEIIaeT OMpeeICHUI0 O0bIIEH).

BKCHepI/IMeHTaJILHaH 4acTb

IIpubopwvl u peakmuewl. CTaIarMOMETp, IITATUB, KOHUYECKHE KOJIObI eMKOCThIO Ha 50
M — 6 T, nunetku emkocthio 10 m 20 mu, 0,4 M pacTBOpHl 3THIOBOTO,
MPOMHMIIOBOTO ¥ OYTUIIOBOT'O CITUPTOB (10 3a/IaHUIO MPETIOIaBATEIs ).

IIpuroroBienne uccjieyeMbIX PACTBOPOB

B kauectBe 0O0BEKTa UCCIEIOBAaHMUS MCIOJNB3YIOTCSI BOJHBIE PacTBOPHI
OPONWJIOBOTO U OYTWUJIOBOrO, MM OyTHJIOBOTO WU 3THJIOBOTO, WJIH ASTHIOBOTO U
IPOIUJIOBOrO CHUPTOB PA3NIMYHON KOHLEHTpauuu (IO 3aJaHUI0 IMPENoAaBaTelIs).
JIns  OpUTOTOBIIEHHS MCCIEAYEMBIX PAacTBOPOB B IIECTb  IIPEABAPUTEIBLHO
IPOHYMEPOBAHHBIX KOJIO €MKOCThIO Ha 50 MJI OTMEpPUTH MUNETKOM B NEpBYro 20 Ml
pactBopa 0,4 M cnuprta (yKa3aHHOTO MpenojaBaresieM), a B ocTajabHble — o 10 mi
JACTUUIMPOBAHHOW BOJBI. 3aTéM NUNETKON nepemectu 10 mir pacTtBopa u3 nepBou
KOJIOBI BO BTOpYIO M nepemeniaTh. [locie 3toro u3 Bropoi kosnObl nepenecty 10 mu
pacTBOopa B TpeThl0 M T.JA. TakuM o00pa3oM, MNOJy4MM HaOOp pacTBOPOB C
NOCJIEIOBATENbHO YOBIBAIOIIECH BABOE KOHIIEHTPALMEN CIIUPTA B BOJIE.

IHopsinok BeIMOJIHEHUsI padOTHI

1. Ha cramarmomeTpe ONpENENUTh YUCIO Kamejlb YUCTOW BOJBI, 3aTeEM
Ka)KJI0TO U3 CIIUPTOB.
2. PaccunTtarh BeIMUMHBI TOBEPXHOCTHOTO HATSKEHUS G CIIUPTOB.
3. Pesynbrarsl 3aHectr B Tabnumy 1.1.

Taomuna 1.1
Ne n/m KoHnuenrtpanus Yucno karens, Cpennee uncio IToBepxHOCTHOE
pacTBopa, n KarmnerJb, HaTsKCHMUEC,
C Nep o x/m?]




SHEAEIIS

Tak Kak BeJIWYMHA G CWIBHO 3aBUCUT OT TEMIIEPATypbl, TO I PAacUETOB
HEOOXOIMMO TOJIb30BaThCcsl  TabmuuHbiMM  JaHHbIMU  G(H,O) mnpu pasHbix
TeMrieparypax (tabiu. 1.2).

Ta0muna 1.2
t, °C c-10°, Jiox/m? t, °C c-10°, Jiox/m? t, °C c-10°, Jix/m?
16 73,11 20 72,53 24 71,93
17 72,96 21 72,37 25 71,78
18 72,82 22 72,22 26 71,63
19 72,66 23 72,08 27 71,48

O0padoTka pe3yabTaToOB IKCIIEPUMEHTA

1. PaccuuTaTh MOBEPXHOCTHOE HATSDKEHHE JIJISI KAYKJIOTO U3 IIECTHU PACTBOPOB CIIUPTA

Pa3IUYHON KOHIIEHTPAIMHU 10 popMyIie:
ny - dq

=% ny - d

r7ie 01 — MOBEPXHOCTHOE HATSIXKEHUE HCCIIENYEMOT0 PAacTBOPA; G,—IMOBEPXHOCTHOE

HATSOKEHUE BOJBI TIPU  JIaHHOW Temmepatype (Ttabnuma 2); Ny— TOCTOSHHAS

cTajiarMomeTpa (CpeliHee YMCIIo Kamesib Uil BOJbI); N — CpeHee YMCIIO Karelb s

uccaeayemMoro pacteopa; d; u d; — IUIOTHOCTH PacTBOpa W YUCTOI'O PACTBOPUTEIIS

(BO/IbI), COOTBETCTBEHHO.

2. [IpoBecTn aHANOTHMYHBIA pacdeT JUisi pacTBOPOB BTOPOTO CIUPTA W TOCTPOUTH
U30TEPMBI TOBEPXHOCTHOTO HATSKEHUS I IBYX CIIUPTOB (HA OJHOM rpaduke).

3. Ompenenuth TMOBEPXHOCTHYIO aKTHBHOCTh JIBYX HCCICIYyEMBIX CIIHUPTOB
clenyrimuM MeToaoM: K u3orepmam o=f(C), mosy4eHHbIM JJIs JIBYX COCEIHHX
YJICHOB TOMOJIOTHYECKOTO psijia CIUPTOB, MPOBOIAT KacaTeIbHbIE W3 TOYKH
NepeceueHust 3TOM KPUBOU C OChIO OPAMHAT M ONPEEIISIOT TAHTEHC yTriia HaKJIoHa
ATOM KacaTeJIbHOM K ocHu abciuce (cM. puc.6).

[ToBepxHOCTHAsE aKTUBHOCTH PACCUUTHIBAETCS O (popmyiie

d
9= Demo="tga

4. PaccuMtarb OTHOWIEHWE ¢ M JIBYX TI'OMOJIOTOB WU THPOBEPUTH BBIIIOJIHEHUE
npaBuia Jlrokmno-Tpayoe:
9(Cny1H2pn120H)
g(CnH2n+10H)
5. Caenatp BbIBOJ 0 3aBucuMoctd 0 = f(C) mns uccnenoBanusix pactsopos [1AB u
0 BeIMIOJIHeHHUH TipaBuia Jlrokmno-Tpayoe.




Bomnpocsl A1 caMmonpoBepKU

1. Cpenu npuBeICHHBIX HIKE PACCYKIEHUN, BEIOEpUTE BEPHOE

a) HOBEPXHOCTHOE HATSHKEHUE HE 3aBUCUT OT MOJISIPHOCTH BELIECTBA;

0) MOBEPXHOCTHOE HATSHKEHHUE TeM OO0JIbIle, YeM MEHEE MOJISPHO BEIIECTBO;

B) MOBEPXHOCTHOE HATSXKEHHUE TeM OO0Jiblle, YeM 0oJiee MOISPHO BEUIECTRO.

2. Cpenu NpUBEACHHBIX HUXKE BEIECTB, YKAKHUTE MMOBEPXHOCTHO- AKTHUBHBIE IO
OTHOILICHUIO K BOJIC

a) NaCl u Na,SOy; 6) Ba(CH;gCOOH)g u CH3;COONa,;

B)C4HyOH u CH;COOH.

3. M3BecTtHO, uTO ypaBHeHHE JIEHTMIOpa YacTO HCHOJB3YIOT IS OIpeaeieHUs
(BpIOEpUTE MPABUIIbHBIN OTBET)

a) IUIOIIaJM TIOBEPXHOCTH ajcopOeHTa; ©) IUIOMIAAKH, 3aHUMAeMOW OJHOM
MOJICKYJIOM M JITTMHBI MOJICKYJIBI; B) MacChl aJICOpOEHTA.

4. Onpenenurte BelecTBo, 00agaronee HauoOJbIIUM TOBEPXHOCTHBIM HATSXKEHUEM
a) BoJia; 0) reKcaH; B) KUJIKUM HATPUH.

5. Jlnsa uccnenoBaHusl MOBEPXHOCTHBIX CJIOEB UCIHONB3YIOTCS Bechl JIeHrmiopa. OHu
peaHa3HAYCHBI

a) Il U3BMEPEHUSI TOBEPXHOCTHOTO HATSKEHUS; 0) NIl U3BMEPEHUSI TOBEPXHOCTHOTO
JABJICHUSI; B) JUIsl U3BMEPEHUS TUJIOIIAIA, 3aHUMAEMOU OJTHOM MOJIEKYJIOM B MOHOCIIOE.

6. YkaxuTe KOOpAWHATHI, B KOTOPBIX CTPOUTCSA ypaBHEHHE JIeHTrMIopa B JIMHEHWHOU
dbopme

a)a=f(p); 0)a= f(1/p); B) 1/a = f(1/p).

7. OnpenenuTe BEIIECTBO, 00JIaaI0111e€ HAMMEHBIIIUM MOBEPXHOCTHBIM HATSIKEHUEM
a) Boga; 0) OEH30JI; B) KHUJKOE JKEJIe30.

8. Ilponomkute yrBepx)aenue. [lnomans monekynsl [TAB, npuxopasmascs Ha oaHy
MOJIEKYJIy B TJIOTHOM MOHOCJIOE, OIpeIesIeTCs

a) IJIMHOW HEMOJSPHOTO YTJIEBOJOPOJHOrO pajukana; ©0) pa3MepoM MOJISPHOI
TPYNNbl W 3aBUCUT OT JJIMHBI HEMOJSPHOTO YIJIEBOJOPOJHOTO pajudKana; B)
pa3MepoM  TMOJSPHOM Tpymmbl W HE 3aBUCUT OT JUJIMHBI  HEMOJSPHOIO
YIJIEBOJIOPOJAHOTO paIUKana.

9. Cpem/I MNPUBCACHHBIX HHXC BCIICCTB, YKAKUTC IOBCPXHOCTHO- MHAKTHBHBIC I10
OTHOIICHUIO K BOAC

a) NaCl u Na,SOy; 6) caxapo3sa; B) C4HgOH u CH;COOH.

10. Jlns ompeneyneHuss  yIEAbHOM  TIOBEPXHOCTH  ajacopOeHTa  HEOO0XO0IUMO
[10JIL30BaThCS
a) ypaBHeHnueM ['enpu; 0) ypaBHeHuem JIeHrmiopa; B) ypaBHeHrnem bOT

11. KakoBa npuunHa BOSHUKHOBEHUS N30BITOYHON TOBEPXHOCTHON SHEPTUH?
12. IToBepXHOCTHAsI SHEPTUS U IOBEPXHOCTHOE HATSHKCHUE.

13. Knaccuduxarusi mOBEpXHOCTHBIX SIBICHUH.



14. Kakue mNOBEpXHOCTHBIC SBJICHHUS CBA3aHBI C YMEHBIICHHEM Mex(a3zHOH
OBEPXHOCTH?

15. Kakue mNOBEpPXHOCTHBIEC SIBJIEHUSI CBA3aHbl CO CHMXKEHHEM ITOBEPXHOCTHOTO
HATSHKEHUSA?

16. OT 4yero 3aBUCUT BEIMYMHA MOBEPXHOCTHOTO HATSHKEHUA? B KakuWX enuHuIax
OHa u3MepsieTcs?

17. IloBepXHOCTHAst AKTUBHOCTh. | [0BEpXHOCTHO-aKTUBHBIE BEIIECTBA.

18. Yto Ha3wiBaeTcs agcopoimeii? YUem ona oOycioBieHa?

19. B yem cocTosT pazianuust Mex1y GU3HMUecKor U XMMUYECKO# afcopOuueii?
20.Ancop6imonHoe ypaBHenue ['nd6ca, ero ¢hopmel.

21.I1paBuno Hrokno-TpayOe u ycIoBuUs €ro BBITIOJIHEHHUS.

22.IloueMy BenmWYMHA TPEACTbHOW aacOpPOIMU I BCEX YJICHOB JAHHOTO
TOMOJIOTHYECKOT0 psijia OJUHAKOBA?

23.KakoB ¢u3udecKuii CMBICI TIPEAEIbHON aacopOorum?
24 Kak onpenenuTs SKCIEPUMEHTAIbHO KOHCTaHThI ypaBHeHUs JIenrmiopa?
25.Kak paccuuThiBatoTCsl BEIUYMHBI aICOPOIIMU U NIPEETbHON aacopOuunu?

26.0npenenenue pazmepoB MoJiekyn [TAB.

Jluteparypa

1. ®ponos IO.I'. Kypc KOIJIOMIHONW XUMHU: TOBEPXHOCTHBIE SBICHUSA H
mucnepcHsie cuctemsl/ FO.I'. @posnos — M.: Anbsiac, 2004.

2. Kpyrmsaxos I1.M. ®usudeckas u komutouanas xumus/ [1.M. Kpyriskos,
XackoBa T.H.— M.: Bricmag mikoia, 2007.

3. Ponayrun B.U. «®uzukoxumus nopepxHoctu». — M.: Uurtemnekt, 2008.- 568
C.



	ОПРЕДЕЛЕНИЕ ПОВЕРХНОСТНОГО НАТЯЖЕНИЯ
	ДЛЯ ГОМОЛОГИЧЕСКОГО РЯДА СПИРТОВ
	Энгельс 2016 г.
	Лабораторная работа  № 1
	ОПРЕДЕЛЕНИЕ ПОВЕРХНОСТНОГО НАТЯЖЕНИЯ
	ДЛЯ ГОМОЛОГИЧЕСКОГО РЯДА СПИРТОВ
	Экспериментальная часть

	Вопросы для самопроверки

