Ynpyrue cBoiicTBa MAKpOMOJIEKY.1

JlaBHO UAYT CIOPBI, OTHOCUTH JIM BHICOKOMOJIEKYJISIPHBIE COCTUHEHHUS, ICHIPUMEPHI, OCIKI
U 1p. K HaHOOOBbeKTaM. B mo0om ciydae, 3TO BellecTBa, KOTOPbIE CaMbIM HENOCPEACTBEHHBIM
00pa3oM HCIIONB3YIOTCA Ui CO3JaHHMs HAHOMAaTepHaJOB W HAHOYCTPOWCTB. UMCIO aTomoB,
BXOJIMX B COCTaB MAKPOMOJIEKYJ, UMEET MOPSINOK COTEH THICSY WIM MUJUIMOHOB. ATOMBI, U3
KOTOPBIX COCTOSIT TOJIUMEPHI, 00pa3yloT JHMHEWHBIE WIM pa3BETBIEHHBIC IIENH, a TaKXke
IIPOCTPAHCTBEHHBIE TPEXMEPHBIE CTPYKTYpBI, B TOM 4HCIE yHopsnodeHHele. Mccnenosanue
MOJIMMEPOB YPE3BbIUANHO BAXKHO U € (PYHIaMEHTAIBHON, U C MPAKTUYECKOM TOUEK 3PEHUSI.

[TpuBenTe MpUMEPHI UCIIOIB30BAHKS MAKPOMOJICKYJI B HAHOTEXHOJIOTHSIX (3 6asia).

IIpencraBuM, 4YTO MBI H3y4aeM yIPYIHE CBOMCTBA JIMHEHWHBIX MaKpOMOJIEKYI
(Hepa3BeTBNEHHBIX LEMOYEK M3 IMOBTOPSIOIINXCS CTPYKTYpPHBIX 3BeHBEB). [lpu HeOoIpIIOM
PacTsHKEHUH ATH MOJIEKYJIbl IOJUUHSIOTCS 3aKkoHy ['yka. Hama 3amaua — u3mepurb Kod3ppuuueHT
KECTKOCTH MOJIEKYJIBI WIIH OTAEIBHOTO CTPYKTYPHOT'O 3BEHA.

HekTo mnpemioxus I 3TOro CIEAYIOIIHN SKCIEPUMEHT.
W3mepuM 1yiMHY MOJEKYydIbl B HEAS(POPMHPOBAHHOM COCTOSIHUU. 30HT
Monekyna cocrout u3 N = 200000cTpykTypHBIX 3BeHBEB. Kaxkmoe
3BEHO Oy/leM CUHTaThb COCTOSIIMM U3 <IIPYKUHKH», KECTKOCTD
KOTOpPOH TpebyeTcss H3MEepuTh, M <«pPy3HKa», Macca KOTOpPOro
U3BECTHA U paBHA M = 1,8-10° kr. 3arem moaBecum MOJIEKYILYy 3a
OIMH KOHEI| Ha OCTPHE CHEIHUAIBHOIO 30HAA B COCYIE, B KOTOPOM
CO3J1aH BBICOKMH BakyyM. Mojekyna pacTsHETCs IOJ IeHCTBUEM
CHJIBI TSDKECTH. [3MEpHB MIMHY pAacTSAHYTOM MOJIEKYJIBbl, MOXKHO  CTPYKIVPHOE
BBIYHCIIATH KOAPPHUIUECHT KECTKOCTU K OHOTO CTPYKTYPHOTO 3BEHA. SBEHO

SOHA Brrunciure, HaCKOJIbKO U3MEHUTCS k
o LIOJERNII A
JUIMHAa  MOJIEKYJIbl TOJ  JIEHCTBUEM  CHJIbI
. . m
TSOKECTH, eclii KOI(P(UIMEHT KECTKOCTH e& ,
CTpykTypHOro 3BeHa paseH K = 0,04 H/wm. |
— |
ChemaiiTe BBIBOJL O TOM, MOXHO JId OBLIO !
M3MEPHUTH ITOT KOIPDUIIMESHT B TPEITIOKECHHOM .
CTPYETYpHOE skcnepumenTe (3 6ama).
SBEHO
1

[Ipennoxxen  Apyrol  3KCIEPUMEHT.

Bo3pméM Makpomosiekyiy (MyCTh YMCIIO €€ CTPYKTYPHBIX 3JICMEHTOB PaBHO N
= 200000), mogBecuM €€ 3a OIWH KOHEI[ B COCyJE, TJC CO3MaH BBICOKUI
BaKyyM, Kak B TpPEIbIAYIIEM dKcrepuMenTe. K HIDKHEMY KOHILY MOJICKYIIBI
I MPUKPEITUM MHUKPOYACTHILY, Macca KOTOPOH MHOTO OOJIbIIIE MAacChl MOJICKYJIbI
(mycTs Macca 9Tol MukpouacTuis! paia m = 1,2-10° kr). B6éuusu cocyza
- " (cBepxy Hax 30HIOM) MOMECTUM HCTOYHHMK 3BYKa. ByaemM MeEHSTh 4acToTy
WUCTOYHMKA W BBUICHHM, IPH KaKOW 4YacTOTe aMIUIMTyJAa KoJieOaHuH
MHUKPOYACTHUI[Bl MakKcMMalibHa. [l0 93TUM JaHHBIM MOXHO BBIUYHCIIUTh
k03 durment xéctkoctu K omHOro cTpykTypHOro 3seHa. IIpeicraBuM, 4TO TaKOW SKCHEPHUMEHT
NpoBeNE€H, ¥ MaKCUMyM aMIUTUTYIbl KOJICOAHUN MHUKPOYACTHUIIBI HAONIOMaeTCs, KOorjaa JUIMHA

3BYKOBOM BOJIHBI B BO3/lyX¢e paBHa A = 15¢cwm.

MGIEEYIA

Berancnure ko3ppuiueHt KECTKOCTH K OAHOTO CTPYKTYpHOTO 3BEHA MO ITUM JaHHBIM.
Maccamu CTPYKTYPHBIX 3B€HBEB JIJIsl TPOCTOTHI peHeOpeys (3 0ajia).



«Cpeonee 36eno». IIpeicTaBUM, UTO JUTHHHAS MAKPOMOJEKyIa o0meii Maccoit M = 1078 kr
NOJBEIICHA 3a J(BA KOHIA K TOPH3OHTAIBHOW mozimoxke. [Ipm 3ToM oOKkaszamoch, 4TO CHIIBI,
JIeMCTBYIOIIME Ha MOJIEKYJTy B TOUKaX MojBeca, 00pa3ytoT yroia o = 60°c ropu3oHTOM.
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Haiinute cuity HaTsDKEHHS CPETHETO 3BeHa MOJIEKYITHI (3 6aia).

«/[uckpemnocms u HenpepviéHocmb». lIpu pacCMOTPEHMHM YIPYIMX CBOMCTB MOXKHO
NI0JIb30BAThCSl PA3IMUHBIME MOJEISAMU MakpoOMOJIEKyJbl. B mepBbIx Bompocax 3Toil 3ajgauu Oblia
paccMOTpeHa JUCKPETHas MOJEIb MOJIEKYJbl. MOJEKYJIa COCTOMT U3 KOHEYHOIO 4ucia
CTPYKTYPHBIX 3BEHBEB, KaXJbIil U3 KOTOPBIX MOXHO NPHOIMKEHHO CMOJEIMPOBATH TPY3UKOM U
npyxuHkoi. [Tapamerpamu 3T0il MOZENH SABIAIOTCSA Macca «Tpy3uka» M, KOdPHUIMEHT KECTKOCTH
HPYXUHKH K ¥ JUTHHA CTPYKTYpHOTO 3BeHa L.

HuckpeTHad MOTENE
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Henpeprenas mogene

OnHako B HEKOTOPBIX CITydasX MOXKET OKa3aThCs CYIIECTBEHHOH «9((PEKTHBHAS TOJIIHHA»
mouiekyinbl d. B 3ToM ciydae MOJEKylly MOKHO MOJENBHO PAacCMaTpHBaTh KaK YIPYTHH KIYT
nuamerpa d, caenaHHbIil U3 MaTepHaia IJIOTHOCTBIO p ¢ MoayieM ynpyroctu (Monynem HOura) E.
[Tapamerpamu 3Toit Mozenu siBisitorest d, p u E, mpuuém mocnenHue 1Ba U3 HUX HEOOXOAUMO
BBIYHCIIATH, 3HAs MapaMeTpbl TUCKPETHOM Moaenn M, Ku L.

BriBenute (QopmyIibl, MO3BOJSIONIME PACCUUTHIBATH MHapameTpsl p U E, ecnmu M3BECTHBI
napamMeTpsl AUCKpeTHOH Moaean M, Ku L, a Takke s dexTuBHbIN qruameTp Moekyisl d (2 6ania).

Hackonpko yBenmMUUTCSA [UIMHA PE3MHOBOTO JKI'YTa, MMEIOIIETO B Hele(OpPMHUPOBAHHOM
cocrostauy amuHy Lo = 1 M, miotHOCTs p = 400KT/M° 1 MOZyNs yrpyrocti E = 16000H/m, ecinu
€ro BepTHKAIIbHO MMOIBECUTH 3a 0uH KoHell (3 6a/u1a)?



