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TekcT JeKmil

1. Cran peyoBuHM Ha Mexi posaginy ¢a3. Crilikicts i Koaryasuis
AUCIEPCHUX CHCTEM.

Benuka 1ikaBiCTh 10 KOJOIMHMX CHCTEM TMOB’s3aHa 3 1X IIUPOKUM
PO3NOBCIOKEHHAM. [Ipy BUBUEHH1 KOJIOiIHOT XIMii BIpHILIE TOBOPUTH IPO BUBUEHHS
JUCIIEPCHUX CUCTEM, TOMY 1110 KOJIOIIHI CUCTEMHU — MPUBATHUN BUMAJ0K JTUCIIEPCHUX
CHCTEM.

Mixda3na noBepxus (anri. interface (matter) or interfacial surface) y ¢izumi
Ta XiMil MOBEPXHI — II€ Me€Xa MDK JBOMa MPOCTOPOBHUMH OOJACTAMU, 3aWHATUMHU
PI3HOIO PEUOBMHOIO a00 MaTepi€ro B Pi3HUX (PI3UUHMX CTaHAX.

C Touku 30py MareMaTuku, MixkdazHa nogepxHs PO3IIANIAETHCS K Mexa ado
Kpail 00'eMHOro Tina, TBOBUMIpPHE TOIOJIOTIYHE YTBOPEHHSA, TeoMeTpudHa (irypa,
KO>KHA TOUYKa SIKO1 Ta ii OTOYEHHSA MOXKYTh OYTH BAOOpaKeH1 B MPOEKIii Ha MJIOUIMHY
0e3 po3puBy. B Manux mpoMikkax 4acy MOHSITTS HEIEPEPBHOCTI Ta KBAHTYBaHHS HE
cyrepeyaTrh OJHEe OJJHOMY 1 IMOB's13aH1 M1 cO00I0 B ITPOCTOPI Ta Yaci.

3 MUCTIEPCHUMH CHUCTEMaMH YacTO JIOBOJUTHCS MaTH CHpaBy Ha MPAKTHUIIL.
Bonu Han3BUuYaliHO PI3HOMAHITHI 1 MalOTh IIMPOKE PO3MOBCIOJKEHHS. [0 HMX
HaJIeKaTh, 3 OAHOTO OOKY, MPUPOAHI MPOIYKTH: MOJIOKO, KpPOB, OLITKH, KPOXMaJb,
HaTypaJIbHUN KaydyK, OlIbllla YaCTHHA TKAHWUH >KUBUX OPraHi3MiB, a TaKOX TaKl
YTBOPEHHS, K aTMOc(epHuil TymaH, NPUPOAHI BOAM; 3 1HIIOI — Oararo 13 MTYYHO
YTBOPEHUX MPOAYKTIB, HAMPUKIIAJ, MEAKl JIKAPChKI MpenapaTy, XapuoBi MPOTYKTH
(x116, MaprapuH, MOJOKO, Maciio, M’sico, 3edip, Tomo), GapOu, CHHTECTUIHUI
Kay4yK, CBITJIOYYTJMBI MaTepiid, 110 BUKOPUCTOBYIOThCS y ¢oTOo - Ta
KIHOIIPOMHUCIIOBOCTI. Benuke 3Ha4YeHHS MarOTh Taki Marepiaji, SK IHOCKIIO,
niHoOeToH, BaTa, Ta 1HOI. B Halpi3HOMAHITHIIIUX Taly3iX MPOMHCIOBOCTI
BUKOPUCTOBYIOThCA JAHUCHEpcHI cuctemMu. lle mae wmicue y HadTonepepoOHiit
MIPOMMCIIOBOCTI, Y JIEIKUX OCHOBHHMX BUPOOHHUIITBAX XIMIYHOI IMPOMHUCIIOBOCTI, Ta B
psiai iHmmX. OcoOaMBO BEIMKY POJIb BIAITPAalOTh BOHHM B MIKIPSHINM, TEKCTHIIBHIH,
MUJIOBApHii MPOMMCIOBOCTI, MPU BHPOOHHUIITBI IITYYHHX BOJIOKOH, IJIACTMac,
IpOAYKTIB XapuyBaHHs, Tomo. 11lo >k Take qucnepcHa cucrema?

JucnepcHa cucreMa — 11¢ Taka JIBO - a00 0araTOKOMIOHEHTHA CUCTEMA, B SIK1H
OJIHa peuoBHHA (200 JEKJIbKa) 3HAXOAUTHCS B CTYMEH1 OUIbI, a00 MEHII BHCOKOI
MOJIPIOHEHOCTI Ta PIBHOMIPHO PO3IMOBCIOKEHO B HABKOJUIIHBOMY CEPEIOBHIII
(Bim smartuHChKOro cyoBa dispersus — poscisamii). CyKymHiCT  APIOHHX
po3apiOHEHUX YAaCTOK CKIIaJa€ oucnepcHy ¢hpasy, a orouyioda iX pedYOBHHA —
oucnepciiiie cepeoosuuie.


https://uk.wikipedia.org/wiki/%D0%A0%D0%B5%D1%87%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D1%80%D1%96%D1%8F_(%D1%84%D1%96%D0%B7%D0%B8%D0%BA%D0%B0)
https://uk.wikipedia.org/wiki/%D0%90%D0%B3%D1%80%D0%B5%D0%B3%D0%B0%D1%82%D0%BD%D0%B8%D0%B9_%D1%81%D1%82%D0%B0%D0%BD
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%9E%D0%B1%27%D1%94%D0%BC
https://uk.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BF%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%BD%D0%B0_%D1%84%D1%96%D0%B3%D1%83%D1%80%D0%B0
https://uk.wikipedia.org/wiki/%D0%A2%D0%BE%D1%87%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D1%89%D0%B8%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B7%D1%80%D0%B8%D0%B2
https://uk.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81
https://uk.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BF%D0%B5%D1%80%D0%B5%D1%80%D0%B2%D0%BD%D0%B0_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%BD%D1%82%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F_(%D0%BA%D0%B2%D0%B0%D0%BD%D1%82%D0%BE%D0%B2%D0%B0_%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D1%96%D0%BA%D0%B0)
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%81%D1%82%D1%96%D1%80-%D1%87%D0%B0%D1%81
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JlucniepcHi cucTeMHU TeTeporeHH1, TOMY IO MIX YacTKaMH JucnepcHoi (a3u ta
JUCIIEPCIMHOTO CEepPEIOBUILIA € TIOBEPXHS PO3/LITY, 110 BOJIOAIE€ BEJIMKUM 3alacoM
BLJIbHOI IIOBEPXHEBOI €HEPIii.

Opni€er0o 3 BaKIMBUX  XapaKTEPUCTUK JUCHEPCHOI  CUCTEMH € CMYNeHb
noopioneHocmi — 1€ KIJIbKICTh YacTOK, SIKI MOXKHa Oyno O YKJacTH YINPUTYJI Ha
BizmcTaHl 1 cM.

Yum Oiibliie CTYNEeHb TUCTIEPCHOCTI, TUM MEHIIIUM pO3MIp YacTOK, 1 HABMAKH.
CryneHp IUCTIEPCHOCTI MOKHA OXapaKTEPU3YBATU BETUYHMHOIO RUMOMOT NOBEPXHI
S,

So =SV
me S — sarambHa moBepxHs (M°), V - 00°€M PEYOBUHH, IO MiATAHO MOAPIOHEHHIO
(M3). Bemnuuna S, a, BiAnmoBigHO, 1 So, 3 MIABUIIEHHSM CTYIEHS JAUCIEPCHOCTI
O€3yMUHHO 3POCTAE.
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Pucynok 1 — Mixda3zHi moBepxHi Ha KOPJIOH1 TBEPIOTO Tija, PIIMHU Ta Ta3y
(ToBITPS1)

HucnepcHi cuctemMu KiacuQiKylOTb 3a JBOMa O3HAKaMU: 3a CTYIEHEM
JUCIIEPCHOCTI Ta 3a arperarHuM cTaHoM. HaiOinblny IiKaBiCTh BUKIMKAIOTh
KONOIHI PpO3YMHM. IX OTpPHMYIOTH JBOMA METOJAMM: JAWCIHEpCifHMM Ta
KOHJACHCAIIHHM.

Jlucnepcitinuii Memoo — OTPUMaHHS KOJIOITHUX CHCTEM IMOAPIOHCHHSM O1IbII
rpyoux 3a poO3MIpOM YAaCTOK 1O KOJIOIAHOTO CTYMEHS JUCHEPCHOCTI. ICHYIOTH
HACTYIMHI 3acOo0M TMOAPIOHEHHS YacTOK: MEXaHIYyHe JpoOJeHHA — Yy CTYyMI,
JpOOJIEHHS 3a JOMOMOTOI0 KOJIOITHUX MIIMHIB; €JEKTPOIUCIIEPTYBAaHHS METaliB;
JPOOJICHHS YIBTPa3BYKOM, TOIIO.
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[Ipu nucnepciiiHoMy MeTO1 Mo3HaYaeThes Tak 3BaHuM edekT Pedbinaepa. Ha
NO/IpIOHEHHS MaTepialy 3aBXK/IH 3aTPavyaeThCs BEIMKA KUIbKICTh eHeprii. PoboTamu
npodecopa MI'Y Ilerpa Onekcangposuya PeOingepa (1898-1972) Ta
CHIBPOOITHUKIB BCTAaHOBJICHO, IO B MPHUCYTHOCTI MaJioi KIJIBKOCTI PEYOBUHH,
3/1aTHOT aJcOpOyBATUCS B MIKPOIIITMHAX MaTepiaiiB, 3HIKYETHCS X MPYKHICTh Ta
MIIHICTh, B HACJ1IOK YOTO 3MEHIIYIOTHCS 30BHINTHI 3yCUIUIs Ha nioApiOHeHHs. el
edeKT BUKOPUCTOBYETHCS TIpU OypiHHI, 00pOOIIi METaiB, TOIIIO.

Konoencayitinuti  memod — yKpymHEHHSI YacTOK IIUIIXOM 3’ €JHAHHS
(koHaeHcallli) aroMiB T JI€H0 3aJUIIKOBUX BaH-JACP-BaalbCOBCHKUX CHJI
NPUTSATAHHS B arperaTd 3 KOJOITHUM CTyrmeHeM aucnepcHocTi. KonpeHcariro
PO3YMHIB MOXHA BUKIMKATA PI3HUMH (GI3UYHUMH Ta XIMIYHUMU (PaKTOpaMmu:
3HIKEHHSIM TeMIepaTypu (TyMmaH), 3aMiHOI0 Kpalloro pO3YMHHHMKA Ha TIpIIWH,
TOIILIO.

Otpumani  Oyap-sIKUM  CIIOCOOOM  KOJIOIHI ~ PO3YMHM  HEOOXITHO
cTalimi3yBaTH, TOOTO JOAATH PEYOBHHHM, IO CTBOPIOIOTH 3aXUCHI ajacopOriiiHi
iapyu HaBKPYrH 4acTok. Poib cTabumi3aTopiB MOXYTh BUKOHYBATH MOJIEKYJIU Ta
10HM, UI0 € MPOAYKTaMM B3a€MOJIl PEYOBMHM JUCHEPCHOI (pa3u 3 AMCIEPCITHUM
cepenoBuileM, abo cremianbHl 100aBku peuoBuH: BMC, Muna, enekTpoiTH
(maiyacriime), TOIIIO.

[Ticns crabumizamii KOJOIAHI PO3YMHU HEOOXITHO OYMCTHTH BiJl JOMIIIOK.
[Ipouiec O4YMCTKM 30111B HA3UBAETHCA Odiatizom. B TemepilHiid yac OYUCTKY 30J11B
IPOBOJSAITH B CHEUIATBHUX MPUIIAJIaX — €JIEKTPOAIaI3aTOpax, OCHOBHOIO YAaCTUHOIO
SKUX € HamBIPOHWKHA TEpPETUHKA, IO HE TMPOMYCKAa€ BEJIMKI YaCTKH 30JiB 1
MIPOITYCKAE PO3UUHHM CTA01T13aTOPIB-EIEKTPOJIITIB.

BnactuBoCTi KOJOiMHWUX CHCTEM TMOAUIAIOTH HAa TPU OCHOBHUX TPYIIH:
MOJICKYJISIPHO-KIHETUYHI, ONITHYHI Ta €JIEKTPOKIHETUYHI.

MonekyasipHO-KiHETMYHI BJIACTUBOCTI KOJOIJHMX PpO3UMHIB SKICHO HE
BIJIPI3HSIIOTBCS BiJ] AQHAJOTIYHMX BJIACTUBOCTEH KOJOIMHUX PO3UYMHIB, € TUIbKU
skicHi BiaMmiHHOCTI. MKT po3rismae kojgoigHi po3uyMHM SK NMPUBATHUN BHUIIAJI0K
CIpaBXHIX PO3UMHIB, B AKHX AUCIEpCHA (a3a BIIIrpae pojib pO3UYMHEHOI PEYOBHHH,
a JHCIIepCiiiHe cepeZOBUIIE — POJb PO3UMHHUKA. KOMoimHUM po3uMHaM BIIACTHBI
HACTYIIHI SIKOCTI:

1. Bpoyniecvkuii pyx — BUPaXXaeTbCsi B TOMY, L0 YACTKU JAMCIEPCHOI (a3w,
17 BILTABOM MOJIEKYJ JUCTIEPCIHHOTO CEPEOBHINA, 10 3HAXOASITHCS B TETNIOBOMY
pyci, MPUXOJATh B CTaH O€3MEepepBHOIO XaOTUYHOro pyxy. Bmepiie BoHO Oyio
BUsBICHO y 1827 pori aHrmiicekuMm OoTaHikoMmM, MoHaxoMm T. BpoyHowm, skuii
CIOCTEpIraB pyX MUIIKY POCIMH Yy BOJl. BpOYyHIBCbKMI pyX BJIACTHBHI YacTKaM
OyAb-SIKUX PEYOBHH, KOJM iX pO3MIpPHU JOCTAaTHHO Mayi. YUM MEHUIl YacTKH, TUM
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IHTEHCHUBHIILIE CIIOCTEPIraeThcs OpOYHIBCHKHUI pyx. OcoOIMBO MOMITHHI BiH Yy
YacTOK KOJIOIHOTO CTYIEHs AUCIEpPCHOCTI. B okpeMi MOMeHTH dYacy udacTHHA
ylapiB  MOJIGKYJd PIAMHU O YacTKM JUCHEpPCiiHOiI  (a3u  BUSABISAETHCS
HECKOMIIEHCOBAHOI0, BHACJIJIOK YOTO YacTKU 3A1MCHIOIOTH MPOOIKH B CaMHX
PI3HOMAaHITHUX HamnpsMKax. [HTEHCHBHICTh OpOYHIBCBKOI'O pPyXy 3pocTae 13
3pOCTaHHsM TemrepaTrypu. Pa3oMm ¢ THM, BOHO HE 3aJIeKHUTh BiJl 4aCy — TPUBAJIOCTI
ICHyBaHHSI cucTeMH. BuUBUEHHS OpOYHIBCHKOTO pyXy Mayio Benmke (inocodcebke
3HAYEHHS, TaK K BOHO MIATBEPIUIIO PEATbHICTD ICHYBaHHS MOJIEKY.

2. Tughy3ia — MUMOBIITBHUN TIpOLIEC BUPIBHIOBAHHS KOHLEHTpAIld MOJEKY,
10HIB 200 KOJOIMHMX YaCTOK Tij] BIUIMBOM iX O€3JIaJIHOTO TEIJIOBOro pyxy (Y
KOJIOIAHUX CHCTeMax — OpOYHIBCHKOro pyxy). Hudysis - HE3BOpOTHUI Mpolec 1
CYIPOBOIKYETHCS MEPEHOCOM PEYOBHHH 13 MICILb 3 OLIBIIO KOHLIEHTPALIEIO 10
Micllb 3 MeHmow. Judysis MoxiIMBa JMille B CHUCTEMax 3 HEBHUPIBHSHOIO
KOHIICHTPAITIEI0 1 3aKIHUYETHhCSI 3 HACTAHHSAM PIBHOBAard, TOOTO 3 JOCSITHEHHSIM
PIBHOMIPHOTO PO3MOALTY YacTOK MO BcboMy 00’emy. KinmbkicHO mporec audysii

BUPAXKAETHCS PIBHSIHHSM:
€, -,
m=D ! St
e m — KUIbKICTh pedoBuUHH, 1o AudyHaye, D — koedimient audysii, C,-C; —
3MIHEHHSI KOHLEHTpallii B IBOX IIapax CUCTEMH, | — BIICTaHb MK JIBOMa IIapaMu,

toal BenmunHa C, — Cy/l Ha3uBaeTbCsl rpaJieHTOM KOHIIEHTpallli; S — BeJIWYHUHA
TJIOIII ITOTIEPEYHOT0 NepeTHHY, t - ac audys3ii.

®dizuuHnii cmMuca koedimieHTy nudysii MOKHA YCBIJJOMHUTH, KOJH TMPUAHSATH
Bci BenmuuuHM piBHUMU 1. Tomi m=D , To6TO Koedimient mudysii D mopiBHIOE
KUTBKOCTI pEYOBUHH, MO AudyHaye Kpizb 1 M23a 1 CEeKYHIy TpHU TPai€HTI
KOHIEeHTpauii 1 KkMmoms/M° mpu mamiii Temmeparypi. Y 1906 pomi Eitmrreiin
BCTAaHOBUB 3aJICKHICTh MK KoedimieHToM audy3ii Ta IHIIMMHU BEJIUMYUHAMHU. 3
PIBHSHHS BHJIHO, IO KoediieHT audys3ii, SKUNA XapakTepusye ii IIBUIKICTb,
3BOPOTHO MPOMOPIIIAHANA PO3MIPY YacCTOK, IO MUPYHAYIOTh. 3 i€l IPUUYUHHA TPU
OJHIH 1 TiM camiil TemmepaTypi MBHAKICTh AUPY31i B KOJIOITHUX CHCTEMax B COTHI 1
TUCSAYl pa3iB MEHIIA 3a MIBUJKICTh B CIPaBXKHIX PO3UMHAX. 3HAIOUU KOEPIIIEHT
nugy3li, MOAHA BUBHAYUTHU PO3MIPH YACTOK.

3.3cyé —iioro BiAUYyBaIOTh YACTKM BHACHIOK OpOYHIBCHKOTO pyXy Ta
mudysii. Bigcranb, Ha Ky epecyBaeTbCs KOJOIHA YacTKa MO PO3YMHY B JAHOMY
HaAIPSIMKY 3a 4ac t, HA3MBAETHCS CEPENIHIM 3CYBOM 1 mo3HauaeTbes D. 1. Benmuuuny
MOXKHA 3HaAWTH JOCHIAHUM  1UXoM. HiMenpkum  ¢i3ukoM  Anb0epToMm
EitnmreitHoM Ta moibcbkuM XiMikOoM Mapianom CwmonyxoBcekuMm y 1906 porri
OyJ10 3HAMIEHO 3B’ SI30K CEPEIHIM 3CYBOM YaCTKH 3a 4ac t Ta koedirmienTom nudys3ii
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4. Ocmomuunuit muck -p. B KonoinHMX cUCTeMaxX BiH BUPAXOBYETHCS 3a
dbopMyIoL0:
Ry
p=N"
y 3B’SI3KYy 3 THUM, III0 Y KOJIOITHHUX YaCTOK KOHIICHTpAIlisl — II€ KUIbKICTh YacTOK B
OJIMHUII 00’ eMy.

OTxe, IpH MOCTIMHIN TeMnepaTypl OCMOTUYHHUI TUCK MPSIMO MPOMOPIIAHUN
KUTBKOCT1 4acTOK B OJUHUII 00’€MY CHpPaBKHBOTO PO3YMHY, 10 OEpyTh y4acTh B
TEIMJIOBOMY PYcCi, a00 KITBKOCTI KOJIOIIHUX YaCTOK B OJWHUII 00’€My, IO OepyTh
y4acTh B OpOyHIBCbKOMY pyci. OCMOTUYHUN TUCK KOJOIAHUX PO3YMHIB MAJIUH 1 C
TPYJIOM MiIIA€ThCSI BUMIPIOBAHHIO.

V 3001B TakoX BIAMIYEHO HEBEIUMKE 3HAYEHHS I1HIIMX BEIWYMH, IO
XapaKTepU3ylOTh  MOJEKYJISPHO-KIHETUYHI  BJIACTHBOCTI: MPYXKHICTh  MapH,
3HIKEHHSI TEMIIEpaTypy 3aMep3aHHs, MIABUIIICHHS TEMIIEPATypU KUITIHHSL.

OnTuyHi BJACTHBOCTI KOJOITHUX CHCTEM SKICHO BIAPIZHSIIOTHCS BiJl
ONTHUYHUX BJIACTHBOCTEN CHPaBXKHIX PO3YHHIB. B OCHOBI ix
JICKUTD PO3CII08AHHA Ta NOSIUHAHHA (AOCOpOYyis) CBITIA KOJNOIAHUMHU YaCTKaMH.
Konu yvactku Benuki, iX po3Mmip OUIBIIMN 3a JIOBXKUHY XBUJI MaJar0dyoro CBITIA,
PO3CIIOBaHHS BUKIUKAETHCS BIIOUTTAM Ta MEPETOMJICHHSIM TaJar0uuX Ha YaCTKU
CBITJIOBHX XBWJIb. Takudl BHJ PO3CISIHHS OOYMOBIIIOE, HANpPUKIAJ, MYTHICTh
CYCIICH31M, €MYIIbCii, BUIMMY HE030pOEHHM OKOM. PO3CISIHHS CBIT/Ia KOJOITHUMH
YacTKaMHM IOB’S3aHO 3 SIBUILEM AU(pakiii — OTMHAHHSAM YacTOK 1 PO3CISHHSM iX Y
pi3HMX HampsiMkax. [lornmHaHHS CBITSA 3aJ€KUTHh BiJ NpUpPOIX pedoBUHU. OJHI
PCUYOBMHHU TIOTJIMHAIOTH BCl MPOMEHI MaJal0yoro CBiTjIa, 1HIN — TIUIBKH JIESKi
(BubOipkoBa abcopOitisi), TpeTi — mpo3opi, a0o OLTl TUIa — HE TOTIMHAIOTH MTPOMEHI
B3araji.

J10 oNTUYHMX BIIACTUBOCTEH HAJICKATh:

1. Onanecyenuyin — nosiBa 1esiK01 MyTHOCTI Ta Pi3HUII B 3a0apBIIEHH] 307110 B
MHUHAIOYOMYy Ta BIIOMTOMY CBiTNII. Tak, Hampukiaa, 30J1 Cipkd, KaHidosi Ta
XJIOpUAY cpibjia MaloTh B MUHAIOUOMY CBITJII YEPBOHYBATO-KOBTUM BIATIHOK, a y
BiIONTOMY — TOJTyOyBaTHIA.

2. 3abapenennsn — OB’ s13aHO 3 BUOIPKOBOIO aOCOPOITIEI0 TUCIIEPCHOIO (ha30ro
CBITJIOBUX XBHJIb, @ TaKOX 3 AUdpakiieto. buibliicTe 30/1iB MatOTh 3a0apBIICHHS,
IHTEHCUBHICTh SIKOrO B 0arato pas3iB BHIIlA 3a 3a0apBJICHHS CIPaBXKHIX PO3YHHIB.
Taxk, 301 Fe(OH); mae B 20 pa3iB Oulblll IHTEHCUBHE 3a0apBJICHHS, HDK PO3YUH
dbyKkcuHy Ti€T )X KOHIIEHTpaIlii, a 30516 30510Ta — B 400 paziB. fAckpaBe 3a0apBieHHS
JIOPOTOLIIHHOTO KaMIHHS BUKJIMKaHA BMICTOM B HUX 30JIiB JOPOTOILIIHHUX METaiB.

3. Epekm @apaodesn — Tinoana — suepiie Maitkn dapajeit Ha 30511 30J10Ta, a
notiM — anrmiicekuid pizuk X1X cropiyus J[xon Tinmans BUHAWUUIM, IO KOJU
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IPOMYCKAaTH Kpi3b 30Jb 300Ky MYYOK CBITJIA, TO MOKHA CIOCTEPIraTH IMOSIBIECHHS
XapaKTEPHOT'O CBITJIIOBOTO KOHYCY. Y TBOPEHHSI TAKOTO KOHYCY MOXHA CIOCTEpIraTH
BIJl IPOMEHS IPOKEKTOPY HA TEMHOMY HeO1, BIJI POMEHS COHIIA, IO NMPOHHUKAE B
TEMHY KIMHATY, KOJIM B Hiif 3HAXOUTHCS OAaraTo Muiy, TOIIO.

2. Ipouecu copouii . [Ipouecu kamisipHoi KOHAEH ALl

[ToBepxHeBl TMpoliecH BIIITPalOTh 3HAYHY pOJIb Yy MPOMHUCIOBOCTI. MokHa
MO3HAYMUTH KIJTbKA HAMPSMKIB MPAKTUYHOTO 3aCTOCYBAHHS COPOIIHHUX SIBUIIL:

e TOTVIMHAHHS IIKiUTMBUX JOMIIIOK;, THIIOBUHA MPUKJIA] — MPOTHUTa3, B SKOMY B
SIKOCT1 COPOEHTY 3aCTOCOBYIOTh aKTUBOBAHE BYT1JLJIS;

e pekymepallis — BUAOOYBaHHS I[IHHMX PEUYOBHMH 3 BIAXOIB BUPOOHHMIITBA 3
METOI0 X BUKOPUCTAHHS Ta MOBEPHEHHS O BUPOOHUUYOTO IIUKITY;

® PO3IJICHHS CyMIIIEH; TUIOBHI MPUKIIA] — XpoMaTtorpadidHi METOU aHami3y.
{1 MmeToau TO3BOJISIOTH MIBUAKO 1 €PEKTUBHO aHAJI3yBaTH CYMIII, K1 CKIaJIar0ThCsI
3 IECATKIB KOMIIOHCHTIB,;

e (uoTamiiine 30aradyBaHHS PyJ TeX 0a3yeThCsi Ha MOBEPXHEBHUX Ipoliecax
3MOYYyBaHHS;

e [epexiJi peyoBUH 3 O/HIET (a3u A0 1HIOT (HAMPUKIIAJ 3 METAIy JI0 IIAKY) K
HAWBaXJIMBIITY BKJIIOYAE CTAJil0 TMEPETUHY MOBEPXHI po3noainy (a3, mei mporiec
OMMCYETHCS HE JHILE K AUQY3is, aje 1 K cCopOLiiiHE SBUILE;

e (Oe3mocepeIHbO 3 TOBEPXHEBUMH SIBHINIAMHU TIOB’SI3aHMM TreTeporeHHUi
KaTais;

® TyX€ MaJll KITbKOCTI JOMIIIOK, aJicopOOBaHI Ha TIOBEPXHI METAJICBUX 3€pEH,
MOXYTh CYTTEBO 3MIHIOBATH BIJIACTUBOCTI CILJIaBIB — TaK COTi a00 THUCSYHI 01
MPOLEHTY OJIOBa AY)XE€ 3HIKYIOTh MIIHICTh KAPOMIIIHUX CIUIaBIB MPU BHCOKUX
TeMIieparypax.

[ToBepxHeBI mIapu pPEYOBUH BIJPI3HIIOTHCA CBOIMH BJIACTHUBOCTSIMHU  Bij
BJIACTMBOCTEW BHYTpIIIHIX mapiB. Ha moBepxHi po3moainy (a3 eHepris MOJEKYI
BIZIPI3HAETBCS BiA €HEprii MOJIeKynd, SKi po3TamioBaHi BcepeauHi dasu. e
MPU3BOAUTH N0 CHENU(PIYHOrO TOTIWHAHHA KOMIIOHEHTIB OJHi€l (a3u 1HIIOO.
[Iporiecu mornMHaHHS ra3iB a00 PO3YMHEHUX PEUOBHMH TBEPAUMH MarepiaiaMu abo
plAMHAMU MOXYTh B1AOYBaTHCS IO PI3HUX MEXaHI3MaxX 1 HOCATh 3arajibHy Ha3By
copOmii. PedyoBuHM — TIOTJIMHAYl Ha3WBAIOTh COPOGHTAMU; PEYOBHHH, IO
MOTJMHAIOThCS (ra3u abo pO3YMHEHI PEYOBMHM) — copOaramu abo copOTHupamu.
BaxxymBiimor XapakTepHCTHUKOI copOIiiiHOro mporecy € rpadivyHa 3ajIeKHICTh
KUTBKOCTI cOpOOBaHOi peuoBHHM (MO3HAYAETHCA AK m, A abo [') Bijg piBHOBaXHOT
KOHLEHTpAIlil a00 TUCKY B 130TEPMIYHUX YMOBaX, IKa Ma€ Ha3BYy 130TepMa copOLii.



10

[3orepmu copOrii mpu KanmuIsipHiid KOHAEHcalli MaloTh S-00pa3Hy ¢hopMy (pHcC.
2). XapakTepHi pUCH TaKUX 130T€pM MOJIATalOTh y TOMY, IO CIOYaTKy Ha KPUBOT
HaMIYa€eThCs JesdKa Mexa anacopOuii (Mmaiixke TOpU3OHTaldbHA MAUISIHKA), aje IpH
JOCATHEHH1 TMEBHOI'O TUCKY KpHBa pI3KO iiie Bropy, IO T'OBOPUTH IMPO ILIBUIKE
3pOCTaHHS KUTLKOCTI MOTJIMHEHOT Mapy B PE3yJIbTaTl KAIsIPHOI KOHJICHCAITIi.

B(C) P

-

a L]

Pucynok 2 — Turmosi 130TepMu: a — copO11ii; 6 — KanuJispHoi KoHaeHcarii (A —
BeIMYMHA copOLii, M — Maca norJiMHeHol napu, P — piBHOBa)KHUIT THCK MapH)

[Ile omHa OcOONMMBICTH MOJIATAE B PO3OIKHOCTI 130TepM copOIlii 1 JecopOrrii,
TOOTO B HasIBHOCTI copOuiitHoro ricrepesucy. lle o3Hayae, 1o oJHOMY 1 TOMY THUCKY
napv BIIMOBIAAIOTH PI3HI PO3MIpH COpOIlli B 3aJIEKHOCTI BiJl HANpPSIMKY IPOLIECY.
SBulie ricrepe3nucy MOSCHIOETHCS TOJIOBHUM YMHOM HAsBHICTIO CIIIJIB TOBITPS B
nopax, II0 TEPemKOIKAE MOBHOMY 3MOYYBAaHHIO IXHIX CTIHOK, PI3HOMAaHITHICTIO
dbopmu 1 pajaiyciB Kamiaspis.

PO3pi3HSIOTH YOTHUPU OCHOBHUX COPOIIHHI MPOLIECH:

— abcopOIriro,

— azacopOIiio,

— KanuIsIpHy KOHJICHCAITIIO,
—  XEeMOCOpOIII0.

AOGcopO11i€er0 Ha3uBaIOTh TOTVIMHAHHS Trazy abo mapu BciM 00’€MOM TBepaoi
peuoBuHM abo piaunu. Lleit mporiec mosisrae B MPOHUKHEHHI MOJIEKYJ ra3y B Macy
COpOEHTY 1 3aKIHUYETHCS YTBOPEHHSIM TBEPJOTo abo piAKoro posuuny. [lommpeHHs
MOJICKYJ Ta3y y TBepik abo pinkiid (a3l BiIOYBA€ThCA TOJIOBHUM YMHOM IILUIIXOM
mudy3ii. OCKUIBKM B TBEpAUX PEUOBMHAX IIBUAKICTH Iudy3ii ayke Maya, TO
abcopO11ist B HUX BiJOYBA€THCS MOBUIBHO 1 JJIi BCTAHOBJICHHS PIBHOBAaru MoTpioeH
3HayHUil yac. [ligBuIeHHS TeMmIepaTypu MNpUCKOproe xim abcopomii. [Ipuxmamom
abcopOuii € TMOrVIMHAHHS Ta3iB 1 Tapu pI3HUMHU MarteplajamMu (HampuKIa,
MOTJIMHAHHS BOAHIO NayiagieM, abcopOIiisi aMiaKy BOJIOIO).

AncopO11i€r0 Ha3UBaKOTh CaMOJIOBLIIbHE KOHIICHTPYBAHHS Ha TBEp.Iiid abo piaKii
MOBEPXHI po3nojAuUTy (a3 peHOBHMHHM 3 MEHIIUM IOBEPXHEBUM HaTAroM. PedoBuHa,
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sIKa ajcopOyeThCs, 3BEThCA ajcopbaTom abo aacopOTHBOM, peuyOBHHA IO aACOpOYeE,
Mae Ha3By aJIcOpOeHTy. AicopOliisi € YUCTO MOBEPXHEBUM IIPOLIECOM, BIH IOJIATAE Y
B3a€MOJIIT MoOJieKysl a0o 10HIB ajacopOaTry (razy a00 pO3UYMHEHOI PEUYOBHHH) 13
MOBEPXHEIO0 aJcOpOEHTY 3a paxyHOK cusl BaHu-nep-Baambca, BOJAHEBUX 3B’SI3KIB,
EJIEKTPOCTATUYHUX CHJI. ['OJIOBHOIO PYIIIAHOIO CHIIOK ancopOIlli € 3MEeHIeHHS
eneprii ['10606ca (abo 1HINIOI XapaKTePUCTUUYHOI (PYHKIlII) MOBEPXHEBOrO IIapy
pedoBuHu. [IIBUAKICTH Takoro MpoIECY € BEIUKOK, 1 afcopOIlis BiAOYyBaeThCs
MUTTEBO, SKIIO MOBEPXHS aJCOPOCHTY JIETKOAOCTYIHA JIJIT MOJIEKYJ ajacopOary. Y
NOpUCTUX aJicopOeHTax aAcopOIlis BiIOYBAa€ETHCSA MOBUIBHINIE 1 3 TUM MEHILIOIO
MIBUAKICTIO, YUM TOHIIIC TIOPH aJICOPOCHTY.

CopO11iitHuil mpouec BUAIIICHHS] PEYOBUH 3 PO3UYMHY CyMIIl PEYOBHH € €IHICTD
nporieciB copOiii 1 gecopoii. [Iporec necopOrii po3aijeHUi Ha 1Ba €Tanu: BJIACHE
necopOI1iro, TOOTO OTpUMAaHHS e€roara, SKUM MICTUTh IIJTLOBUH MPOJYKT, 1
pereHepaiiiro, TOOTO BHJAIEHHS 3 COpPOEHTY BCIX pPEUOBHH, WO COpOyBaiH,
JI03BOJITIOTH TTIOBEPHYTH COPOSHT 3HOB Ha CTAIII0 afcopOoITii.

PamionanpHuii BUOip a1cOopOEHTIB, PO3YMHHUKIB 1 YMOB iX 3aCTOCYBaHHS JJIsi
OTPUMaHHS PEYOBHH 3 PO3YMHIB MOBUHEH 0a3yBaTHCSA HA HACTYMHUX MOJOKEHHSX.

1. AacopOeHT 1 ymoBHM ajacopOuii MOBHHHI OWTH BHOpaHl Tak, 00 BOHU
3a0e3MeuyBagy MEePEeBaXHY 1 MaKCUMaJIbHY COpPOILII0 BUTATYBAHOI PEYOBUHU 1 HOTrO
MIHIMaJIbHY 3aJIMIIIKOBY KOHIIEHTPAI[IIO B PO3YMHI B yMOBaX pIBHOBAru.

2. JlecopOyrounii po3UMHHHUK 1 YMOBHU JecOpOIlii MOBUHHI OUTHM BHOpaHl Tak,
mo0 B yMOBax pPIiBHOBard €I0aT 3 BiTHOCHO BHCOKOIO KOHIIEHTPAIIEI0 PEUOBHHU
3HAXOJUBCSl O y PIBHOBa3i 3 aJICOPOCHTOM 3 MajMM BMICTOM PEYOBHHH, TOOTO 1100
aacopOirist 3 7ecopOyrOYOoro po3unHHUKA Oyia 6 MiHIMAJIBHOIO.

Cnig BIAMITATH, 10 OOWJBI III YMOBHM HEPO3AUIbHI OJHA BI OAHOI 1, SK
HACJTJ0K BUOpaHUii aiIcOpOCHT MOBHMHEH 3a0€3MeuyBaTH 1X BUKOHAHHS.

VY pasi copOrlii Ha MOJNIEKYJIIPHUX COPOEHTaX 3MIMCHEHHS TEPIIUX TBOX YMOB
BEJICHHSI aJICOPOIIIHUX MPOIECIB MPU BUJIIJICHHI PEYOBUH 13 PO3YMHIB 3BOAUTHCA 10
nia0opy ajacopOeHTy 1 yMOB MOro BHKOPHUCTaHHs, $KI 3a0e3meduian O pi3Ky
BIIMIHHICTh B aACOPOIIMHUX TOTEHINaJlaXx 3 BOJHOTO PO3YMHY 1 J1ECOPOYIOYOro
PO3UMHHUKA.

[Tpu migbopi Takux ymMoB MoxKHa BuUXoAuTH 3 Teopii [lomsui. [lo BimHOIIEHHIO
70 PO3YMHIB aJCOPOIINHUNA MOTEHIIal PO3YMHHUX PEYOBUH B JAHOMY BHITQJIKY
OMMHICYETHCS PIBHAHHSIM:

A=RFln {:—"‘7

ne C,— KOHIIEHTpallisl HACHYEHOro po3unHy; Cx — pIBHOBa)KHA KOHIIEHTpAII1S.
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3rinno IlonsHi agcopOyeMuii 06’eM COpOEHTY 3aBXKIM TMOBHICTIO 3allOBHEHUMN
ancopOyeMOI0 PEUOBHHOIO 1 pO3YMHHHUKOM. [Ipm amcopOriii po3urMHEHOI peYOBHHU
BOHA BUTICHSE 3 aJCOPOLIHHOrO 00’€My YaCTUHY PO3YMHHUKA. TOMY, YUM O1IbIIHIA
aJcopOLIHUI MOTEHIlal PO3YMHHUKA, TUM MEHINIa BETUYMHA COpOLii pO3YMHEHOT
PEYOBHHH.

[Ipu BUOOpPI MOJEKYJISIPHOTO COPOCHTY MJis IIJIe BUJAUICHHS PEYOBUH 3
PO3UMHIB BaXJIUBY POJIb BIAITPAE MPABUIIO «3PIBHIOBAHH S TTOJIIPHOCTI, BCTAHOBJICHE
PeGinmepoM. 3TiHO 1HOMY TIpaBWIIY aJCOPOIliS HEMOJSAPHUX PEYOBUH Ha
HETIOJSIPHUX TOBEPXHAX Oyae YCHIIIHO TOXOAWTH 3 TIOJMSPHUX PO3YMHHHKIB,
ancopOLisi TOJSIPHUX PEYOBHMH Ha MOJSAPHUX aJCOpPOEHTaX — 3 HEMOJSPHUX
PO3UMHHUKIB.

B sikocTi ancopOeHTIB B TEXHOJIOT1SIX 3aCTOCOBYIOTh MOPUCTI TBEPAl PEUOBHHH 3
BEJIMKOIO MTUTOMOIO MOBEPXHEI0, HAHO1IBII PO3MOBCIOJIKEHUMHU €: OKCHUJ aJIFOMIHIIO,
cuitikarenpb (rejib KpEMHI€BOI KUCIIOTH), aKTUBOBAHE BYT'ULIS, Ki3eJbIyp, MMOJIiaMijiy,
noJriakpusaMin, cedaaekcu, Meoao3u 1 1H.

AJicopO11it0 TPOBOJIATE B CIICIIaILHUX amaparax — ajcopOepax, HaumpoCTIIUM
3 HUX € BEPTUKAIBbHUM HWIIHAPOBUN amapar MepioJuyHOl Mii, SIKWWA 3allOBHEHUU
ancopoerTomM. CriouaTKy yepe3 afcopOCHT MPOIYCKAIOTh PO3YUH 1 HACUUYIOTh HOTO
NOTJIMHAIOYUM PO3YMHOM, MOTIM (QUIBTPYIOTH IECOPOEHT-PO3UMHHUK a00 CyMill
PO3UMHHHKIB, Ky BUTICHSIE TIOTJIMHEHA PEYOBUHA.

JI1s1 mpoBeIcHHS HEMEepPEPBHOT acOpOIIii 3aCTOCOBYIOTh YCTAHOBKH 3 JAEKUIBKOX
azcopOepiB MEpIOUYHOI [ii, B SKUX TMOMNEPEMIHHO BIAOYBa€ThCsA ancopOLis 1
JecopOIIis.

Kaninsipaa konaencarris (ar. Capillaries — Bomocstuuii + mar. condensare —
3ryIIyBaTH) — SIBUIIC 3piDKCHHS mapu (Tasy) B Kamiisgpax, HIiJIMHAX abo mopax
TBEPIUX COPOCHTIB.

Kaminsgpna koHzeHcallist siBisie cOOOK0 MPOIEC CKpaIUIeHHS Mapud B Mopax
TBepaoro copbenrty. [lapa mMoxke KOHAEHCYBAaTHCS JHMIIE NMPH TEMIEpaTypl HUXKUE
KPUTHYHOI. SIKIIO pijiMHA, IO YTBOPIOETHCS, 100PE 3MOUYE CTIHKHU KaIllJIIpiB, TOOTO
MOBEPXHIO COPOEHTY, TO B KalllJIApax YTBOPATHCS YBITHYTI MEHICKHM B pe3yJbTari
3TUTTS PLAKUX aacopOLIMHMUX IapiB, 1[0 BUHHUKAIOTh Ha CTiHKax KamuiapiB. Komnu
mapa HaJ MEHICKOM JI0CAra€ HACHYCHHS, IOYMHAETHCA KOHJAEHCAlls 1 IOpHU
aIcCOpOCHTY 3allOBHIOIOTHCS PIAMHOIO.

Kaningpua koHgeHcalisi Moxe BiA0yBaTUCA 3a TAKUX YMOB:

— COpOEHT MOBUHEH OyTH MOPHUCTHM;
— TeMmIeparypa Mae OyTH HHXKYOKO 3a KPUTHYHY s AaHol mapu (rasy), mo0
OyJ1a MOXKJIMBOIO KOHACHCAITIS,

— piIMHA, 10 YTBOPIOETHCS BHACIIJOK KaNJISPHOI KOHAEHcallli, MOBHUHHA

3MOYYBAaTH CTIHKM KaHAIIB 1 mOp copOeHty (iHakmie He Oynae yTBOPIOBATHUCH


https://uk.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0
https://uk.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7
https://uk.wikipedia.org/wiki/%D0%A1%D0%BE%D1%80%D0%B1%D0%B5%D0%BD%D1%82
https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
https://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D1%82%D0%B8%D1%87%D0%BD%D0%B0_%D1%82%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0
https://uk.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B4%D0%B5%D0%BD%D1%81%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%97%D0%BC%D0%BE%D1%87%D1%83%D0%B2%D0%B0%D0%BD%D1%96%D1%81%D1%82%D1%8C
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YBITHYTHH MEHICK.).

[lapa ancopOaTy KOHAEHCYEThCS B TOpax NpU THCKaX p, MEHIIUX 3a THCK
HACHMYEHOI Mapu Ps HaJ IUIOCKOIO TOBEPXHEIO Yepe3 YTBOPEHHS B Kamiaspax
YBITHYTUX MEHICKIB. BUHUKHEHHS IIMX MEHICKIB CJiJ YSBISTH AK PE3yJAbTaT 3TUTTS
PIAKUX IIapiB, IO YTBOPWJIMCS Ha CTIHKaxX Kamijispa BHACHIIOK ajcopOIlii mapw.
YTBOpeHa TakUM YMHOM IMOBEPXHS PIAMHHU OyJe Mpu XOPOIIOMY 3MOYYBaHHI MaTH
YBITHYTUN MEHICK.

s @
F, TFSG
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S
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Pucynok 3 — [loBeninka piiHU Ha KOPJOHI (a3 y pas3i 3MOUyBaHOI Ta HE3MOYYBaHOI
MOBEPXHI KalIsIpiB

[Ipu Takiéi ¢opMi MOBEPXHI CHJIa MPUTSITaHHS MMOBEPXHEBOI MOJIEKYIH PIAUHU
CYTTEBO OljIbIlIa, HIXK JJI1 MOJIEKYJIM Ha IUIOCKIM MoBepxH1 (y KOXKHOI MOJIEKYJIM Ha
YBITHYTIM TOBepXHI OuIbIIa KUIBKICTh CYCIOHIX MOJIEKYJI PIAMHH), TOMY THCK
HACHYEHOI Mapu HaJ YBITHYTUM MEHICKOM [ MEHIIHM 3a Ps, 1 MpoIec KOHAEHCAIlll
napu B IMopax MoyuHaeTbes NpHu p/ps<l. KijgpkicHe CHIBBIIHOIIEHHS MK THCKaMHU
HACHMYEHOI Tapu HaJ YBITHYTOO 1 TIIOCKOIO (Ps) TOBEPXHAMH BUPAKAETHCS
piBusiHHAM ToMmcona (KenbBiHa).

OcoOnuBICTIO KOHJEHCAIlli Mapy Yy Kamiasipax € Te, 0 HaJ YBITHYTUM MEHIC-
KOM THCK HAaCH4YEHOI MapH 3HIKEHO B MOPIBHSIHHI 3 TUCKOM HACHUYEHOI Mapu Hal
IUIOCKOIO0 TTOBEPXHEIO MPHU TOM camiil Temnepatypi. Lle BigoMe 3 (i3uKu SBUILE MPU -
3BOAMTH IO TOTO, IO B KaNuIsgpax Iapa MOYMHA€E KOHJIECHCYBATUCS MPH OLIbII HU3b-
KOMY HOr0 TUCKY, KOJIM HaJl IJIOCKOK TTOBEPXHEI0 KOHJIEHCAIlls 111€ He BiA0OyBa€eThCA.

3B’S30K MDK KPUBH3HOIO YBITHYTOTO MEHICKA 1 TUCKOM HACHYEHOI Mapu BH-
paxaetbes piBHsHHAM Y. KenbBina (Tomcona)

__ 20Vy
RTIn(P. /P)



https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BD%D1%96%D1%81%D0%BA_(%D1%84%D1%96%D0%B7%D0%B8%D0%BA%D0%B0)
https://uk.wikipedia.org/wiki/%D0%90%D0%B4%D1%81%D0%BE%D1%80%D0%B1%D0%B0%D1%82
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ne I — cepeaHiil paaiyc KpUBU3HU MEHICKA; 6 — MOBEPXHEBHI HATAT PiAUHU; VM
— MoJsipHHMi 00’em pianHM; R — rasoBa crama; T — temmepatypa; Ps — Tuck Ha-
CHUYCHOI IMapu PIAMHMU HaJ TUIOCKOIO MOBEpPXHEI0; P — THUCK HacW4YeHOI mapw piIuHA
HaJ| YBITHYTHUM MEHICKOM IIpU TOW caMiil TeMIeparypi.

OCK1JIbKY TUCK Tapu HaJl YBITHYTUM MEHICKOM TUM HUXYE€, YUM MEHIIIE paji-ycC
Karijispa, 3a0OBHEHHS PIAMHOIO MOYUHAETHCS 3 HAMOUTBII Ap1OHUX TOp 1 31 301-
JBIICHHSM TUCKY Hapy HaJl acOPOEHTOM MOLIUPIOETHCA HA OLIbII BEJIMKI TOPH.
TakuM yMHOM, KamiJaspHA KOHJICHCAIlisl € BTOPHHHUM TPOIIECOM 1 BiIOYBA€THCS i1
JI€0 HE aJICOPOIIIMHUX CHUJI, @ CHJI IPUTSKIHHSA MOJIEKYJ Mapy 10 MOBEPXHI YBITHY -
TOT0 MEHICKa piANHY B mopax. KaminsapHa koHaeHcallisl IPOXOAUTh JOCUTh HMIBUAKO 1
3aKIHUY€EThCS MPOTATOM KUTBKOX CEKYHI.

B kanminspax BHACHIOK CKPUBJIEHHS MOBEPXHI PIAMHM BUHUKAE TaK 3BaHUU

KaliJsipHUN TUCK. BiH TOpIBHIOE Pi3HMIN THCKIB HACHUEHOI apy MIXK CKPH-BJICHOIO 1
IIJIOCKOIO MOBEPXHEI0 piauHu. Hax onmykamM MEHICKOM THCK Tapu OibIle, HDXK Haj
IUTOCKOIO TOBEPXHEI0, 1 KamUIApHUI THUCK € MO3WTUBHUM. J[7s1 yBITHYTOI MOBEpXHI
BiH HeratuBHUM. KaniaspHUil TUCK BUKJIMKAE OIMYCKAaHHS PIBHS PIAMHU B Kamuisipax 3
OMYKJIUM MEHICKOM 1 MIJHSATTS PIIMHUA B Kamiisipax 3 YBITHYTUM MEHIC-KOM Ha
BUCOTY, L0 KOMIIEHCYE PI3HMIIO THCKIB B TOpPIBHSHHI 3 IUIOCKOIO IOBEPX-HEIO
PIIVHH.
OcoO0aMBICTIO KOHJEHCAIllT Tapy y Kamijaspax € Te, 10 HaJl YBITHYTMM MEHIC- KOM
TUCK HAaCHYEHOI Mapy 3HUKEHO B IMOPIBHSHHI 3 THUCKOM HACHMYEHOI Hapu Haj
IJIOCKOIO0 TTOBEPXHEIO NP TOM camiil Temnepatypi. Lle BizoMe 3 (i3UKU SBUILE MPH -
3BOJIUTH JIO TOTO, 110 B Kamijspax rapa Mo4yuHae KOHJICHCYBATUCS MPHU O1IbIIT HU3b-
KOMY MOT0 THCKY, KOJIM HaJl TJIOCKOIO MOBEPXHEI0 KOHJEHCAIIiS I11¢ HE B1JI0YBAEThH-
csl.

3B’S30K MK KPUBH3HOIO YBITHYTOTO MEHICKA 1 THCKOM HAcHMYeHOI Mapu BHU-
paxaetbes piBHsHHAIM Y. KenbBina (TomcoHa)

_ 26V,
RTIn(P, /P)

ne I — cepeaHiit paaiyc KpUBU3HN MEHICKA; 6 — MOBEPXHEBUI HATAT PiANHY; \Y,
— MoJsipHHMi 00’em piauHHM; R — rasoBa crama; T — temmepatypa; Ps — Tuck Ha-
CHUYCHOI IMapu PIAMHM HaJ TUIOCKOIO MOBEpxHEI0; P — THCK HacWdeHOl mapu piIuHA
HaJ| YBITHYTHUM MEHICKOM IIpU TOW caMiil TeMIeparypi.

OCKUJIbKY THUCK TIapy HaJl YBITHYTHUM MEHICKOM THUM HUXXYE, YAM MEHIIIE Paji-ycC
Kamujisgpa, 3allOBHEHHS PIAMHOI0 TMOYMHAETHCA 3 HAWOUIbII JApiOHUX mop 1 31
30LIBIIEHHSIM TUCKY Mapu HaJ aJcOpOEHTOM MOIIMPIOETHCS HA OUIbII BEJMKI MOPH.
TakuM 4MHOM, KamiIsipHa KOHJIEHCAIlISI € BTOPUMHHUM IIPOIIECOM 1 BIAOYBAETHCS TTiJT
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TI€I0 HE aaCOpOIIMHUX CHJI, a CHUJ TPUTSDKIHHS MOJIEKYNI Tapu 10 TMOBEpPXHIi
YBICHYTOTO MEHICKa piuHU B mopax. KamijgsipHa KoHAEHcallis MpPOXOAUTh JOCUTH
HIBUJKO 1 3aKIHYYETHCS MIPOTATOM KIJIBKOX CEKYH/I.

B kaminsipax BHACNIJOK CKPHUBJIEHHS MOBEPXHI PIAMHM BUHHMKAE€ TaK 3BaHUN
KanuispHUd TUCK. BiH JOpiBHIOE pI3HUII THUCKIB HACHYEHOI TMapu MIK
CKPHUBJICHOIO 1 IJIOCKOIO TMOBEPXHEI0 piAvHKM. Hajn onmykiMM MEHICKOM THUCK MapH
OunbIlle, HDK HAJ TUIOCKOK TOBEPXHEIO, 1 KAMUIAPHUM TUCK € TMO3UTUBHUM. J[iis
YBITHYTOI MOBEPXHI BiH HeraTUBHUU. KanmisipHuii THCK BUKJIMKAE OIYCKAHHS PIBHS
PIAMHU B Kamuisipax 3 OMYKJIMM MEHICKOM 1 MiJHSTTA PiJUHUA B Kamuisgpax 3
YBITHYTUM MEHICKOM Ha BHCOTY, 110 KOMIICHCYE DPI3HHUII0 THUCKIB B IMOPIBHSHHI 3
IUIOCKOIO MIOBEPXHEIO PIAMHM.

Edexr 3HMKEHHSI TUCKY Napu HaJ BUKPHUBIECHOIO IOBEPXHEI0 Ma€ MiCIE JIMILIE
JUISL TOHKUX KariyspiB 3 r < 10" m. Jlyns Takux Kaminspis paiyc KpHBHHM IIOBEPXHi
CHIBBUMIpHHI 3 pajgiycom Kamisipa. Lle 1ae MoXMBiCTh BUKOPUCTOBYBATH PIBHSHHS
TomcoHa 17151 BCTaHOBJIEHHS 3B'SI3Ky MK 00'eMaMu 1op aicopOEHTy Ta iX pajaiycamu
(TEeKCTYpHI XapaKTEPUCTUKH ).

3. Konoigni po3unnu. Po3unHu BucOKOMoOeKyasspHux cnoayk. I[loBepxHeBo-
AKTHBHI pe4OBUHH.

IMoBepxuéBo-akTinBHi peuoBunu (ITAP, cypdakranTu, JeTepreHtu) -—
XIMIYHI PEYOBUHH, SKI 3HIKYIOTh IIOBEPXHEBUU HATAT PIAWHU, MOJETIIYIOYH
PO3TIKaHHS, Y TOMY YHCII 3HWXKYIOUM MOBEPXHEBUM HATAT Ha MEX1 IBOX piauH. Lle
PEUOBUHH, MOJICKYJIM a00 HOHM SIKUX KOHIEHTPYIOTHCS MiJ] JIEF0 MOJICKYJIAPHUX CHII
(amcopOyroThes) Ot MOBEpXHI po3ainy (a3 1 3HMKYIOTh TOBEPXHEBY EHEPTIIO.
[loBepxHEBO-aKTUBHUMH PEUOBHHAMH 37€OLIBIIONO HA3MBAIOTh PEYOBHHH, IO
3HMKYIOTh TTIOBEPXHEBHMM HATAT HAa MEXI MOAUTY: piauHa (Boga) — mMoBiTps (mapa),
piauHa (Boma) — piguHa (0ist), piliHa — TBEP/Aa TOBEPXHSI.

[ToBepxHEBO-aKTHUBHI PEUOBMHU — 3a3BH4Yail amdidiabHI OpraHiyHI CIOJIYKH
(TepMiH am@ighinbni 03HAYAE, IO BOHU MICTATH SIK T1ApO(iIbHI TPyHHU («TOJOBKWY),
Tak 1 rigpodobHi Tpynu («xBocTu»). Uepe3 Taky OynOBY BOHU PO3YMHIOIOTHCA K Y
HEMOJSIPHUX KUPAX 1 OpraHIYHUX PO3UYMHHHMKAX, TaK 1 B MOJSIPHUX CEpeOBHUIIAX
(Bom1).

Kuaacudikauisi 3a 0y10B0o10 MosieKyJIu

3a O6ynoBoro Monekynu Ha III MixuapogHomy konrpeci nmo ITAP B 1960 porri
OyJ1I0 MPUITHATO MOJISATH OBEPXHEBO-aKTUBHI PEYOBMHU Ha TaKl KJIACH:

1. lonorenni [TAP

— AnionHi [TAP
- Karionni TTAP
- AmdorepHni ITAP


https://uk.wikipedia.org/wiki/%D0%A5%D1%96%D0%BC%D1%96%D1%87%D0%BD%D1%96_%D1%80%D0%B5%D1%87%D0%BE%D0%B2%D0%B8%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D0%B5%D0%B2%D0%B8%D0%B9_%D0%BD%D0%B0%D1%82%D1%8F%D0%B3
https://uk.wikipedia.org/wiki/%D0%90%D0%B4%D1%81%D0%BE%D1%80%D0%B1%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D0%B5%D0%B2%D0%B0_%D0%B5%D0%BD%D0%B5%D1%80%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%90%D0%BC%D1%84%D1%96%D1%84%D1%96%D0%BB%D1%8C%D0%BD%D1%96%D1%81%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D1%87%D0%BD%D0%B0_%D1%81%D0%BF%D0%BE%D0%BB%D1%83%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%93%D1%96%D0%B4%D1%80%D0%BE%D1%84%D1%96%D0%BB%D1%8C%D0%BD%D1%96%D1%81%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%93%D1%96%D0%B4%D1%80%D0%BE%D1%84%D0%BE%D0%B1%D0%BD%D1%96%D1%81%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%96%D0%B8%D1%80%D0%B8
https://uk.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D1%87%D0%BD%D1%96_%D1%80%D0%BE%D0%B7%D1%87%D0%B8%D0%BD%D0%BD%D0%B8%D0%BA%D0%B8
https://uk.wikipedia.org/w/index.php?title=1960_%D1%83_%D0%BD%D0%B0%D1%83%D1%86%D1%96&action=edit&redlink=1
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2. Heionorenni [TAP
— AJKUIIOMITIIIOKO3U U
— AJIK1IMOJII€TOKCUIIaTH

Amnionni ITAP

AnionoaktuBHi [IAP wMicTaTh y CKIajl MOJEKYIW TMOJSIPHI TPymH, sKi
JMCOIIIOIOTh Y BOJHUX PO3UMHAX 3 YTBOPECHHSIM HETAaTHBHO 3apsKEHUX 10HIB 3
TOBruM TiipooOHuM nanirorom. [lpu ancopOirii aHiIOHOTEHHI MTOBEPXHEBO -aKTHUBHI
PEYOBMHU HAJAIOTh IIOBEPXHI HEraTUBHOrO 3apsay. [11podoOHO YaCTUHOIO
MOJIGKYJIM 3a3BUYail BHUCTYIMAIOTh HacuW4yeHl a0o HeHacudeHi amidaruyni abo
apunamidaTudHi JaHoru. HalimommupeHimuMu MpeIcTaBHUKAMU € alKUICYIbhaTu
Ta aJKIIapuiICcylIb(OHATH, A TAKOXK MOXIJHI HACMYEHUX Ta ACSIKUX HEHACUYCHUX
KapOOHOBUX KUCJOT (MHJIA).

Karionni ITAP

KarioHOakTHBHI ~ TMOBEPXHEBO-aKTUBHI ~ PEYOBMHH, HA  BIAMIHY  BIA
aHIOHOAKTHUBHUX, IUCOIIIOIOTh Y BOJAHOMY pO3YHMHI 3 YTBOPEHHSM MO3UTHBHO
3apsiHPKEHOr0 MOBEPXHEBO-AKTUBHOTO 10HY 3 JOBTUM TiApo(OOHUM JIAHIIOTOM Ta
HETaTUBHO 3aps/PKEHOT0 10HY, 3a3BMYail rajoreHiny, 1HOM1 aHIOHY cyJib(aTHOi abo
oprodochopnuoi kucnotu. [Ipu amcopbumii Ha moBepxHi kaTioHHI [IAP HamaroTh ii
no3uTuBHOro 3apsay. Cepen KaTioHOAaKTMBHHUX 10HOreHHHX I[IAP mepeBaxaroTh
HITPOr€HOBMICHI crnioiyku. HaliBaxkiiuBille IpOMUCIOBE 3HAYEHHS Cepell HUX MaloTh
CTIONYKH MIPUANHY, XIHOJIHY, (Tana3iny, OeH3imigazony, OeH30Tia30iy Ta iH.

Heionorenni ITAP

Heionorenni ITTAP — 11¢ moBepXHEBO-aKTHBHI PEUOBHHH, MOJIEKYIH SKUX Y
BOJHUX PO3UMHAX HE 37aTHI JO JUCOIIAIlil HA 10HU. MOJNEKYJIM TaKuX PEYOBUH TEXK
MaroTh TUMUILHY TPUPOAY: BOHU CKJIAIalOTHCS 3 JIOBFOTO BYTJIEBOJHEBOIO JAHITIOTA
3 TiAPOMUIFPHUMH €TePHUMH Ta TIAPOKCUIBHUMH TpyHaMHu, $Ki 3YMOBIIIOIOTH
PO3YMHHICTh TakuxX pedoBUH y Boxal. Heionorenni ITAP orpumyroTh B3aeMoji€ro
STUJICHOKCHLY Ta CIUPTIB, KapOOHOBUX KHUCIOT, alKiI(PEHOTIB Ta aJKUIHA(TOMIB,
aMiHIB, aMifiB, iMiJ1a30J1iB, cyibdaMiiiB, MepKanTaHiB. [lepeBaroro HE1OHOTC€HHHUX
MOBEPXHEBO-aKTUBHUX PEUYOBHH € MOMKJIHMBICTH PEryJIOBaHHS iX TIAPOQPUIBHOCTI.
Tako MO3UTHBHOIO PHUCOI0 € Te, IO TBEPAICTb BOAM HE BIUIMBAE HA IXHIO
PO3YMHHICTh, @ TAKOX T€, 110 BOHM MOXYTh BUKOPHUCTOBYBATHCh 3 KaTIOHHUMH Ta
aHloHHUMU [TAP, 110 € NpUYMHOI0 YacTOro BUKOPHCTAHHS 1X Yy CKJIaAl MHUHHUX
3aco0iB.

Kuaacudikanis ITAP 3a 0y10B0I0 M0JiMEPHOr 0 JIAHIIOT A

Hepmmii kmac ITAP — 1e HHU3BKOMOJEKYJSIPHI PEUYOBMHH AUPIIBHOTO
XapakTepy 3 HECUMETPUYHMMH MOJEKYyJaMH, TOOTO CIIOJAyKH, M0 MaloTh
riapoQiabHy «rojoBy» (0AHY a0o JeKisibKa MOJSpHUX rpyn, Hampukiaa, —OH, —
COOH, —SO3H, —0OSO;H, —COOMe, —NH,) 1 rigpodobHUN «XBiCT» (K
NpaBWwIo, alipaTUYHWIA JIAHIIOT, SKUW 1HOAI BKIIIOYAE aPOMATUYHY TPYILY).


https://uk.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D0%BE%D1%86%D1%96%D0%B0%D1%86%D1%96%D1%8F_(%D1%85%D1%96%D0%BC%D1%96%D1%8F)
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D1%96%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/%D0%90%D0%BB%D1%96%D1%84%D0%B0%D1%82%D0%B8%D1%87%D0%BD%D1%96_%D1%81%D0%BF%D0%BE%D0%BB%D1%83%D0%BA%D0%B8
https://uk.wikipedia.org/wiki/%D0%90%D1%80%D0%B8%D0%BB
https://uk.wikipedia.org/wiki/%D0%90%D1%80%D0%B8%D0%BB
https://uk.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B0%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%BE%D0%BD%D0%B0%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%BE%D0%B2%D1%96_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D1%96%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D1%96%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D0%BE%D0%B3%D0%B5%D0%BD%D1%96%D0%B4
https://uk.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B0%D1%82%D0%BD%D0%B0_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%9E%D1%80%D1%82%D0%BE%D1%84%D0%BE%D1%81%D1%84%D0%BE%D1%80%D0%BD%D0%B0_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%90%D0%B4%D1%81%D0%BE%D1%80%D0%B1%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82%D0%BE%D0%B2%D0%BC%D1%96%D1%81%D0%BD%D1%96_%D1%81%D0%BF%D0%BE%D0%BB%D1%83%D0%BA%D0%B8
https://uk.wikipedia.org/wiki/%D0%9F%D1%96%D1%80%D0%B8%D0%B4%D0%B8%D0%BD
https://uk.wikipedia.org/wiki/%D0%A5%D1%96%D0%BD%D0%BE%D0%BB%D1%96%D0%BD
https://uk.wikipedia.org/w/index.php?title=%D0%A4%D1%82%D0%B0%D0%BB%D0%B0%D0%B7%D1%96%D0%BD&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=%D0%91%D0%B5%D0%BD%D0%B7%D1%96%D0%BC%D1%96%D0%B4%D0%B0%D0%B7%D0%BE%D0%BB&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=%D0%91%D0%B5%D0%BD%D0%B7%D0%BE%D1%82%D1%96%D0%B0%D0%B7%D0%BE%D0%BB&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%81%D1%82%D1%96_%D0%B5%D1%84%D1%96%D1%80%D0%B8
https://uk.wikipedia.org/wiki/%D0%93%D1%96%D0%B4%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%BB
https://uk.wikipedia.org/wiki/%D0%9E%D0%BA%D1%81%D0%B8%D1%80%D0%B0%D0%BD
https://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%80%D1%82
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%BE%D0%B2%D1%96_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BD%D0%BE%D0%BB
https://uk.wikipedia.org/wiki/%D0%90%D0%BC%D1%96%D0%BD
https://uk.wikipedia.org/wiki/%D0%90%D0%BC%D1%96%D0%B4
https://uk.wikipedia.org/wiki/%D0%86%D0%BC%D1%96%D0%B4%D0%B0%D0%B7%D0%BE%D0%BB
https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%80%D0%BA%D0%B0%D0%BF%D1%82%D0%B0%D0%BD
https://uk.wikipedia.org/wiki/%D0%93%D1%96%D0%B4%D1%80%D0%BE%D1%84%D1%96%D0%BB%D1%8C%D0%BD%D1%96%D1%81%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%A2%D0%B2%D0%B5%D1%80%D0%B4%D1%96%D1%81%D1%82%D1%8C_%D0%B2%D0%BE%D0%B4%D0%B8
https://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B7%D1%87%D0%B8%D0%BD%D0%BD%D1%96%D1%81%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%9C%D0%B8%D0%B9%D0%BD%D0%B8%D0%B9_%D0%B7%D0%B0%D1%81%D1%96%D0%B1
https://uk.wikipedia.org/wiki/%D0%9C%D0%B8%D0%B9%D0%BD%D0%B8%D0%B9_%D0%B7%D0%B0%D1%81%D1%96%D0%B1
https://uk.wikipedia.org/wiki/%D0%93%D1%96%D0%B4%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%BB
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%BE%D0%B2%D1%96_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%BE%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D1%96_%D0%B5%D1%84%D1%96%D1%80%D0%B8
https://uk.wikipedia.org/wiki/%D0%90%D0%BC%D1%96%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%90%D0%BB%D1%96%D1%84%D0%B0%D1%82%D0%B8%D1%87%D0%BD%D1%96_%D1%81%D0%BF%D0%BE%D0%BB%D1%83%D0%BA%D0%B8
https://uk.wikipedia.org/wiki/%D0%90%D1%80%D0%B8%D0%BB
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KoHueHnTpariisi Takux pe4oBHH B MOBEPXHEBOMY IIapi JO3BOJIE M PO3TALYyBaTHUCS
Tak, W0 BcepeauHy, y OIK BOAHOI (a3 BOHM OOEpHEHI TiAPOPIIBHUMU
¢parmMmeHTamMu, a Ha30BHI — 0O0'eMUCTUMU amipaTUYHUMHU 3aMiCHUKAMH, SKi
YTBOPIOIOTH T11poQoOHUI MOBEepXHEBUM map. BzaeMonii y 1iboMy 11api MarOTh CyTO
Ban nep BaanbcoBy mpupoay 1 TOMy iCTOTHO clalIni, HDK Yy pasi MOBEPXHEBOTO
mapy, yTBOPEHOrO MOJIEKYJIaMU BOAU 1 MPOHU3AHOT'O CITKOK BOJHEBHUX 3B'SI3KiB.
OTtxe, HaIMIPHA TIOBEPXHEBA €HEPTis TAKOro IIapy 3 TiapodoOHUX paauKaiiB Oyne
3HAYHO HWYKYa, HIXK y pa3l MOBEPXHEBOTo BOAHOrO mapy. Lle o3Hauae, 1mo Taki HoHU
KOHIICHTPYBATUMYThCSI B IOBEPXHEBOMY LIapI.

Jpyruii kiaac ITAP 3a Oy10Bo10 1moJ1iiMepHOro JIAHIIOT A

Ho napyroro kinacy IIAP Hanexarb BHCOKOMOJEKYJSIPHI PEYOBHMHHU, B SIKUX
4epryroTbesa riapodiabHi 1 rigpodoOHI Tpynmu, PIBHOMIPHO PO3MOAIICHI MO BCiH
JIOBXKHMHI TMOJIMEPHOIO JIaHItora. MoJeKylIu pPedoBUH APYroro Kiacy nooOyaoBaHi
CUMETPUYHO. BHacmigok mporo ix MOBEIIHKAa Ha MEXI PO3AULY HE 3aJeKUTh BIJ
OpI€EHTAIlli MOJICKYJI BIJIHOCHO TOBEpPXHI pPIAWMHHU, B SKiH BOHU poszunHeHi. [lo
BIJTHOIIICHHIO JTO TTIOBEPXHI BOJM BOHU 1HAKTHBHI, HE 3MOUYIOTh TTOBEPXHIO BOAM 1 HE
PO3UYMHAIOTBCS B HiM. Bim HMX cmijg BiApi3HATH BHcCOKoMoleKyispHi [IAP, ski
noOynoBaHi 3 JBOX a0O0 TpPbOX BIAPI3KIB, KOXHUW 3 SKHUX CKJIAJAEThCA 3
riapodibHUX 1 TiApoPoOHMX OJOKIB MOHOMEpIB. 3a MEXaHi3MOM ajcopOIi i1
EeMYJBI'YIOYUMHU BJIACTHBOCTSIMU TaKi PEYOBMHM CIIiJ] BIJHOCHUTH O TMOBEPXHEBO-
aKTUBHUX PEUOBUH MEPIIOTo KJacy.

Knacudikauis 3a mexanizmom aii

3a MexaHi3MOM i Ha TMOBEpPXHEBI BIACTUBOCTI po3uuHiB ITAP mominsate Ha
YOTUPH TPYTIH.

Ilepma rpyna ITAP 3a mexanizmom aii

Jlo mepiioi rpynu HajuekaTh peuOBMHHU, TOBEPXHEBO-aKTUBHI Ha MEXI1 piIMHA —
ra3 1 mepuI 3a BCE HAa MEXI BOJa — TOBITPs, ajie¢ SKi HE CTBOPIOIOTH KOJOITHUX
YaCTHHOK H1 B 00'eMi, HI B moBepxHeBoMy mapi. Lle Huzbkomonekynsaphi I[TAP,
ICTUHHO PO3YHMHHI y BOJII PEUOBUHH, HAMIPHUKIA/, HIKY1 YICHH TOMOJIOTIYHUX PSIIiB
CIUPTIB, KUCJIOT TOIIO. 3HMKYIOUM TTOBEPXHEBUIN HATST BOAM 110 50-30 x
10~ H/M, BOHM TONETMyIOTh 1i PO3TiKAHHS MO CIAOKO3MOYYBAHMX I'ifpo(OOHHX
MOBEPXHIX y TOHKY TUTBKY. L{i pedoBuHU crnabki MiHOYTBOPIOBaYi, IO MiABUIIYIOTH
CTIAKICTh BUIBHUX JBOCTOPOHHIX PiAKUX TUTBOK y miHl. Tomy ITAP mepmioi rpynu
3HAaWIUIM 3aCTOCYBaHHSA B Tporecax ¢iortamii, B SKUX IiHa TOBHHHA OyTH
HECTINKOI0, TaKolo, IO JIETKO pylHyeThbcsa. HaitOinbmie 3actocyBanns [IAP 1iei
IPyIy MaroTh K MIHOTACHUKH, IO PI3KO 3HWXKYIOTh CTIMKICTh MiHU. [liHOracHUKH
BIJIICPAIOTh CYTTEBY POJIb Y BCIX MpoIlecax, ¢ BUHUKHEHHS CTIMKUX MIH YTPYAHIOE
a00 mopyIye XiJi Opolecy, HampukKkiaa, y IpOMUBAJILHUX PO3YMHAX CBEPAJIOBUH, 110
3aCTOCOBYIOTHCS B INTMOOKOMY OYpiHHI Ta 1H.

JApyra rpyna ITAP 3a mexanizmomM nii

Jlo npyroi rpynu HajexaTh peYOBUHHU, SIKI MIPOSBISIOTH NOBEPXHEBY AKTHUBHICTh
Ha MEXI1 JBOX PIJUH, IO HE 3MILIYIOThCS, ajleé KOJOiJTHUX CTPYKTYP HE YTBOPIOIOTh.


https://uk.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D0%B8_%D0%92%D0%B0%D0%BD_%D0%B4%D0%B5%D1%80_%D0%92%D0%B0%D0%B0%D0%BB%D1%8C%D1%81%D0%B0
https://uk.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BD%D0%B5%D0%B2%D0%B8%D0%B9_%D0%B7%D0%B2%27%D1%8F%D0%B7%D0%BE%D0%BA
https://uk.wikipedia.org/wiki/%D0%95%D0%BD%D0%B5%D1%80%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%99%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/%D0%95%D0%BC%D1%83%D0%BB%D1%8C%D0%B3%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D1%96%D1%82%D1%80%D1%8F
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D0%BE%D1%97%D0%B4%D0%B8
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D0%BE%D1%97%D0%B4%D0%B8
https://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B7%D1%87%D0%B8%D0%BD
https://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%80%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://uk.wikipedia.org/w/index.php?title=%D0%9F%D1%96%D0%BD%D0%BE%D1%83%D1%82%D0%B2%D0%BE%D1%80%D1%8E%D0%B2%D0%B0%D1%87&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%A4%D0%BB%D0%BE%D1%82%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%BD%D0%BE%D0%B3%D0%B0%D1%81%D0%BD%D0%B8%D0%BA_(%D1%80%D0%B5%D0%B0%D0%B3%D0%B5%D0%BD%D1%82)
https://uk.wikipedia.org/wiki/%D0%91%D1%83%D1%80%D1%96%D0%BD%D0%BD%D1%8F
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Taki ped4oBUHHU, aJCOPOYIOUMCh Ha TIOBEPXHAX PO3JUTY, 3HIWKYIOTh BUIBHY
MOBEPXHEBY €HEPril0 piIMHU ab0 TBEPAOrO TUIa 1 TUM TMOJIETUIYIOTH MPOIEC
YTBOPEHHSI HOBOI MOBEPXHI, 30Kpema B mporeci aucnepryBanis. Tomy IIAP npyroi
TPyl Ha3WBalOTh AHCIepraropamMu. BoHU 3aCTOCOBYIOTHCS TpH PO3MHIIIOBAHHI
piAvH, eMyJIbI'YBaHHI, AUCIIEPryYBaHHI TBEPAUX TN Tomlo. JlucnepratropaMu MOXYTh
oyru Oyab-ski I[TAP, mo agcopOyroTbcs Ha TMOBEPXHI YAaCTMHOK JHUCIIEPCIHHOTO
cepe/oBUIla 1 CTaOUI3YIOTh BHCOKOJIUCIIEPCHY CycCleH3ito. ToMy y BOAHHUX
CepelloBUINAX  JAMcCHepraropamMu  ciyxarb riapodunizyroui  [IAP,  gacrime
MOBEPXHEBO-aKTUBHI MOJIMEPH.

Tpersa rpyna ITAP 3a mexanizmom il

[le TTAP, mo cTBOPIOIOTH TeNENnoAiOHy CTPYKTYpY B aacopOLiiiHOMY miapi 1 B
po3uuHi. Taki pevyoBHMHH 3amoOIrar0Th KOAryJjsiii YacTHHOK, CTa0lIi3yloTh
nucniepcHy  ¢a3zy B AUCHEPCIHOMY  CEpeloBUINl, TOMY iX Ha3UBalOTh
crabiii3aTopami.

MexaHnizM i cTabuT3aTOpIB TOJISITa€ B TOMY, 110, OKPIM BHUHUKHCHHS
CTPYKTYPHO-MEXaHIUHOTO Oap'epy i 30JIMKEHHS YaCTUHOK, 30BHIIIHS TOBEPXHS
yrBopeHoi IIAP o6omonku € rigpodinpHOIO, 1 arperaiiss HE MOXE BiIOyTHCS
YHACIIIJIOK 31TKHEHHs 30BHIIIHIX NoBepxoHb. llpukinagamu I[TAP-ctabimizaTopiB €
TJIIKO3UAM (CarloHiH), TOJicaXxapujy, BUCOKOMOJEKYJISIPHI PEYOBUHU THUIY OILJIKIB.
CralinizaTopy HE TUIBKHU MEPENIKOKAIOTh arperaiii 4acTUHOK, aje i 3amo0iraroTh
PO3BUTKY KOATyJIAIINHUX CTPYKTYP, OJOKYIOUH HUIIXOM afcOopOIIii MicIisl 3YeTICHHS
YAaCTUHOK 1 MEPelIKO/DKAIYM TUM caMuM iX 30mmkeHHIo. Tomy crabutizaTopu
CYyCIIeH31# TakoX € afcopOIiiHuMu miactudikaropamu. OCTaHH1 3HAUIUIN IIHUPOKE
3aCTOCYBaHHSI B TIAPOTEXHIYHOMY OYIIBHUITBI, KE€PAMIYHOMY BHPOOHMIITBI, MpHU
CHOpy/KeHH1 achaabTOBUX JOPIT, B IHKEHEPHIM T'e0JIorii, CUThCBKOMY TOCIIOIapCTBI
3 METOIO MOJIMIIEHHS CTPYKTYPH TPYHTY.

Yerepra rpyna ITAP 3a mexanizmom aii

[ro rpyny ITAP ckianaroTh MUHI peuyOBHUHM, a00 IETEPreHTH, 110 3alMaroTh
mepiie Micle 3a MacmTabaMu IIPakTUYHOTO 3aCTOCYBAHHS. IX IIpU3HAYEHHS —
BUJAISITH  PI3HOTO pOAy 3a0pyAHEHHS 3 TOBEpXHI MLUIAXOM MEepeBeACHHS
3a0pyIHIOIYHMX PEUOBHH Y CTaH CTa01II30BaHOI eMYIIbCii a0 cycrnensii.

[li moBepXHEBO-aKTMBHI PEYOBMHU TMOBUHHI BOJIOJITH BCIM KOMILIEKCOM
BJIACTHUBOCTEM, XapaKTEepHUX JIJIsl TPHOX MOMEPETHIX TPyI, TOOTO 3[ATHICTIO CUJIBHO
3HWKYBAaTH TOBEPXHEBUM HATST, MPOSBIATH 3MOUYBaJIbHY, TiApOQLII3yH0Uy 0 1
OyTu HE TUTBKH JUCIIEpraTOpaMH, ane 1 CUJIbHUMH
cTabuI3aTOpaMu €MYJIbCiil 1 CyCIIeH311.

Knacudgikaiisi 3a KOJI0ITHO-CTPYKTYPHOIO 03HAKOIO

OxpiM pO3MISIHYTUX Kiacuikaliid, yci TOBEpXHEBO-aKTUBHI PEYOBUHU MOXYTh
OyTH pO3AUIEHI 3a KOJIOIAHO-CTPYKTYPHOIO Ha pPEYOBHHM, IO 3HAXOASTHCS B
ICTHHHOMY PO34YMHI, @ TOMY HE BOJOJIIOTh MUIHOIO JII€0, 1 HA MUHHI PEYOBUHHU, SIK1
CTBOPIOIOTH MIIIENIIPHI 200 HaBITh TeNENOI0HI CTPYKTypyu. MUIMHIUMU PEeUOBUHAMH,
abo JeTepreHTaMu, MOXYyTh OYyTH PEYOBHMHU OYAb-IKOTO 3 TPhOX XIMIYHUX KJIACIB,


https://uk.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D0%B3%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D0%B3%D0%B0%D1%82%D0%BE%D1%80_(%D1%80%D0%B5%D1%87%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0)
https://uk.wikipedia.org/wiki/%D0%95%D0%BC%D1%83%D0%BB%D1%8C%D0%B3%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D0%B3%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%A1%D1%83%D1%81%D0%BF%D0%B5%D0%BD%D0%B7%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%93%D0%B5%D0%BB%D1%96
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B0%D0%B3%D1%83%D0%BB%D1%8F%D1%86%D1%96%D1%8F_(%D0%BA%D0%BE%D0%BB%D0%BE%D1%97%D0%B4%D0%BD%D0%B0_%D1%85%D1%96%D0%BC%D1%96%D1%8F)
https://uk.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%BD%D0%B0_%D1%84%D0%B0%D0%B7%D0%B0
https://uk.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D1%96%D0%B9%D0%BD%D0%B5_%D1%81%D0%B5%D1%80%D0%B5%D0%B4%D0%BE%D0%B2%D0%B8%D1%89%D0%B5
https://uk.wikipedia.org/w/index.php?title=%D0%A1%D1%82%D0%B0%D0%B1%D1%96%D0%BB%D1%96%D0%B7%D0%B0%D1%82%D0%BE%D1%80_(%D1%85%D1%96%D0%BC%D1%96%D1%8F)&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%93%D0%BB%D1%96%D0%BA%D0%BE%D0%B7%D0%B8%D0%B4%D0%B8
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%96%D1%81%D0%B0%D1%85%D0%B0%D1%80%D0%B8%D0%B4%D0%B8
https://uk.wikipedia.org/wiki/%D0%91%D1%96%D0%BB%D0%BA%D0%B8
https://uk.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D1%81%D1%82%D0%B8%D1%84%D1%96%D0%BA%D0%B0%D1%82%D0%BE%D1%80
https://uk.wikipedia.org/wiki/%D0%90%D1%81%D1%84%D0%B0%D0%BB%D1%8C%D1%82
https://uk.wikipedia.org/wiki/%D0%A1%D1%96%D0%BB%D1%8C%D1%81%D1%8C%D0%BA%D0%B5_%D0%B3%D0%BE%D1%81%D0%BF%D0%BE%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%BE
https://uk.wikipedia.org/wiki/%D2%90%D1%80%D1%83%D0%BD%D1%82
https://uk.wikipedia.org/wiki/%D0%95%D0%BC%D1%83%D0%BB%D1%8C%D1%81%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%A1%D1%83%D1%81%D0%BF%D0%B5%D0%BD%D0%B7%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D1%86%D0%B5%D0%BB%D1%8F%D1%80%D0%BD%D1%96_%D1%80%D0%BE%D0%B7%D1%87%D0%B8%D0%BD%D0%B8
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TOOTO aHIOHOAKTHBHI, KaTIOHOAKTHBHI 1 HeWoHoreHHi. [Ipu 1npomy 00OB'SI3KOBOIO
YMOBOIO TOBMHHAa OYTHM BHMCOKa MOJSPHICTH (T1IAPOQUIBHICTh) MOJSPHOI T'Pynu 1
OJJHOYACHO [JIOCTaTHS JOBXXKMHA BYIJIEBOAHEBOro JjaHmipora. Came TOMYy BHIII
TOMOJIOTH CITUPTIB 1 KAPOOHOBUX KUCIIOT HE € MUMHUMHU pedoBuHamu. [Ipu mepexomn x
BII KUCJIOT JIO0 1X COJIeW JY)KHUX METaliB MOJIPHICTh 1, OTXKe, TIAPOPUIbHICTh TPy
H1IBULLYETHCS, 1110 OOYMOBIIIOE MUJIONOAIOHT BIACTUBOCTI IIMX PEYOBUH. BBeeHHS 111e
OUTBII T1IPOPUIHLHOI CyTBGOrpyIH MiJICHITIOE KOJOIIHY PO3YUHHICTH Y BOJA1 HE TIIbKH
JTYKHUX aJIKUICYIh()OHATIB, ajie 1 CaMUX KUCIIOT, Ha YOMY B 3HAUH1M Mipi 3aCHOBaHa JIisl
CY4aCHUX CUHTETUYHUX MUMHUX 3aCO01B.

Bupoonuurso ITAP

Jns  BUpOOHMITBA CUHTETHYHMX  MarepialiB  HEOOXiJHI  apoOMaTH4Hi
BYIJIEBOJHI — O€H30JI, TONYOJ, KCHJION, HadTamiH Ta iH. BeH3onm 3acTocoByeThcs
TOJJOBHUM YHMHOM [IJI1 BUPOOHMIITBA cTUpoiy 1 ¢enony. Ilpu B3aemomii 3
HU3bKOMOJIEKYISIDHUMU ~ onepiHaMu  (€THIJIEH, TpomiieH, OyTuieH) 3 (deHory
OTPUMYIOTh TPOMIDKHI MPOAYKTH, HEOOXiAHI JJII BUPOOHHUIITBA MHUMHHUX 3aco0iB,
CMOJ 1 MPUCAAOK A0 Maced. Tollyom B OCHOBHOMY BHKOPHUCTOBYETHCS SIK
BUCOKOOKTaHOBa J00aBKa JI0 MOTOPHMX TMajluB 1 SK PO3UYUHHHK, KCHJIOJ
3aCTOCOBYETHCS TIPU BUPOOHUIITBI CHHTETUYHUX BOJIOKOH («WiaBcany). TpuBanuit yac
€IMHUM IPOMHCIIOBUM METOJOM OTPUMAHHS apOMaTHYHMUX BYTJIEBOAHIB 3 Ha(TH
OyB MipoJIi3. B JaHAN qac ix OTPUMYIOTh TaKOX pu
KaTaJTiTHYHOMY pU(OPMIHTY By3bKHX O€H3MHOBUX (hpaKIIiif.

3acrocyBanus ITAP

VY ripuudiit cripaBi [IAP 3acTocoByroThCS SIK 3MOYyBadi, MIHOYTBOPIOBAYl Ta
eMmynbraropu (mpu riipooOe3nuieHH1); ¢uoTaiiiiHi peareHTH, NeNTU3aTopH,
3HIKYBaui TBEPIOCTI.

[ToBepxHEBO-aKTUBHI PEYOBUHM 3HAWUIUIM IIUPOKE 3aCTOCYBaHHA B 00JIacTi
MEXaHIYHOr0o 0OpOOJIEHHS METAIIB:

— oneparlii MmeTano oOpoOJICHHS;

— OYUIICHHS METaITy MICIs MEXaHIYHOro 0OpOOJICHHS,

— MATOTOBKA IMOBEPXHI METAJIIB i JJakohapOOBe MOKPUTTS;

— OYMIICHHS MTOBEPXHI MiCIs PO3KOHCEPBAIIiT;

— 00po0IeHHS! TOBEPXOHb TOTOBUX BUPOOIB;

— 3a0apBJICHHsI TTOBEPXHI,

— HAHECEHHS TaJIbBaHIYHUX MMOKPHUTTIB.


https://uk.wikipedia.org/wiki/%D0%93%D1%96%D0%B4%D1%80%D0%BE%D1%84%D1%96%D0%BB%D1%8C%D0%BD%D1%96%D1%81%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%80%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%BE%D0%B2%D1%96_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%9B%D1%83%D0%B6%D0%BD%D1%96_%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D0%B8
https://uk.wikipedia.org/wiki/%D0%9F%D1%96%D1%80%D0%BE%D0%BB%D1%96%D0%B7
https://uk.wikipedia.org/wiki/%D0%A0%D0%B8%D1%84%D0%BE%D1%80%D0%BC%D1%96%D0%BD%D0%B3

