MOY Omuaniosckuii jiuien Ne 10

[IpoekT no pusnke Ha TEMY:
«CBOMCTBA MBUIBHBIX ITY3bIPEI»

wwwicraftersiucoz ru

Paboty BeIMoOSHUNA:
VYuamasgacsa 9 «A» kiacca
['ypunenko Anexkcanppa.

Hayunbii1 pykoBOAUTEB:

PanaeBa Onbra BuktopoBHa- K. I1. H.,
Yuurtenb GuU3MKU U XUMUHU.

r. OnuHIOBO



2010-2011ron

ConeprxaHue.

L Beenenune
II. T'naBa 1. MbuIbHBIE ITy3BIpH
1. Xapakrepuctuka u (pU3nYeCcKre CBOMCTBA MBUIBHBIX Ty3bIpei
2. Coco0Obl MoTy4eHust
3. ®opMBbI MBUIBHBIX TTy3bIpEH, TEOMETPUUECKUE (PUTYPBI
4. nTepecHble (aKThl, CBI3aHHBIE C MBUIbHBIMU Ty3bIPSIMU
5. BeIBOJIBI

III. T'naBa 2. ITpakTuyeckast yacth. [TlonydeHne MbUIbHOTO
pacTBopa Uil U3y4EHUS ITy3bIpei

IV. BeiBonI
V. 3akimrouenue
VI. Jluteparypa

VII. IIpunoxenue

O B~ B

10
15
17

17

23

23

24

25



['oput, Kak XBOCT MMaBJIVHUMH,
Kakux 1ipeToB B HEM HeT!
JIAJIOBBIN, KPACHBIN, CUHUU,
3en€Hbli, KENTHIN 1BET!

OrssiMu Ha IPOCTOpPE
Wrpaer nérkuni mwap.

To B HEM cHUHEET MOpE,
To B HEM TOpHUT MOXKap...

Puc. 1. MbUIbHBIE TTY3bIPH B HéM cTONBKO Kpacok ObLIO0,
brina Takas crnecs,
A OH — BOJIBI M MBLJIQ
Paznysiascs cmecs.

C.A.Mapiuax

LBBEJ[EHUE

Kro u3 Hac B gercrtBe He nepeBowi (haKkOHbI IIAMIYHS U TOHHBI MbLia,
4YTOOBI TOMYCKaTh MbUIbHBIE MY3bIpH? Y Bac moiydanoch? Y MEHs HE OYEHb.
[1y3sIpu, KOHEYHO, HAAYBaJIUCh, HO JIMOO JIOMAIKUCh Cpa3y, HE YCIIEB OTOPBATHCS OT
KOHYMKa TPYOOUKH, JTUOO BCE-TAKM OTPHIBATIUCH, HO HUKYJAa HE JIETEJH, a MaJlaiu
BHM3 U JIOTIAINCH, JAXXE HE YCIEB CONPUKOCHYTHCS C 3eMIIEW. PamocTy OT Takmx
my3bipeid Obuto Masno. Oka3biBaeTcs, YTOObI IPUTOTOBUTH COCTAB JJII MBUIBHBIX
ITy3bIPEN, HAJ0 3HATh HECKOJIBKO MAJICHBKUX XUTPOCTEM.

AKTYaJIbHOCTb TEMBI

B HacTosiiiee BpeMsi MbUIbHBIC TY3bIPH CTAHOBSITCS MOJHBIMU OOBEKTaMHU.
N3 Becenoll Wrpymky Ijsi JE€T€d OHM NPEBPALIAIOTCS B JJIEMEHT TEXHOJIOTHMU
npa3aHuka. [IpoBoasSITCS M0y MBUIBHBIX Iy3bIped, Kak Ha MaHEXHOM IUJIOIIAIN B
MockBe, OpraHuM30BaHO KOPOJIEBCTBO MbUIbHBIX Iy3bIPEH, MbUIbHBIE ITy3bIPU
CTaHOBSITCS CIOCOOOM  YKpallleHHWs KOPIOPATUBHBIX BedepuHOK. "Ceromns
®AHTACTUYECKOE III0Y MBUIBHBIX IIV3BIPEM seasercs OJJHUM U3
CaMbIX JIOPOTHUX MPOEKTOB MHUPOBOM pa3BJIEKATEIbHOM HHAYCTPUHU'" - HUIIYT B
pPEKIIaMHBIX TMPOCHEKTax. MBI HMEeM JelN0 C HHTEePECHEHINM (HU3UIECKUM
00BEKTOM, U3y4asi CBOMCTBA KOTOPOTO MbI MOKEM HE TOJILKO pa3BIEKaThCs, HO U
MOHUMATh TTy0XKe, KaK YCTPOEH MUP, B KOTOPOM MBI JKUBEM.

CnenoBaTenbHO, MBUIBHBIM TYy3bIPh SIBJISETCS YHUKAJIBHBIM OOBEKTOM,
COJIepKalllM BHYTPH HepasrajaHHble 3arajkd ¢u3uku U xumuu. [lompoOyem
MPUOTKPBITh TAHBI MBUIBHOTO MY 3bIPS.




I'unoresa

BenuunHa w pa3Mep MBUIBHOTO IIy3bIpsi, IOJYYEHHOTO W3 pacTBOpa
MOIOIIETO CPEACTBA, ITO3BOJISIET OMNPEACIUTh KAa4eCTBO JAHHOIO MOOIIETO
CpeaCTBa.

Haubonee moiro »uBYIIHE MBUIbHBIE MYy3bIPH IOJY4YalOTCS Ha OCHOBE
TUCTWJUIMPOBAHHOW BOJABI, T.K. B HEM OTCYTCTBYIOT COJIM, TJIUIEPUHA,
YIUIOTHSAIOUIETO €ro CTEHKHU U MIaMITyHSI.

Lens paGoThl: M3yYUTh MBUIBHBIE MYy3bIpU C TOYKH 3pEHUS (PU3UKU U
XUMUH;
[Ipoanan3npoBaTh HAYYHYIO JTUTEPATYPY 10 U3YyUYAEMOM TEME;
BrissBUTE pUpOy NOSBIEHUS MBUIBHBIX ITy3bIPEN;
IIpoBepuTh pacTBOPHI MBUIBHBIX MY3bIPEN, BBISICHUTD, C TOMOIIBIO KAaKHX
PacTBOPOB MOIYYaOTCA Han0oJIee YCTOMUMBBIE ITy3bIPH.

Teopernueckne MeTOABL: HM3y4YEHUE 3aKOHOB, ONIPEACIAIOIIUX YCIOBUS
oOpa3oBaHus U pa3Mep My3bIpeid o Hay4uyHOU utepaType u MHTepHeT-pecypcam;
[IpaKTU4ECKUE METOJBL:
OpoBeJeHHE J1a00paTOPHBIX  SKCIEPUMEHTOB, OIPENEISAIONINX CBS3b
COCTaBa I1y3bIpst C BpEMEHEM €TI0 KU3HU;
HaOJI0/IEHUE 32 MBUIbHBIMU ITY3bIPSIMHU U3 Pa3IMYHBIX PACTBOPOB

Il. I'nasa 1. MbinbHble ny3vipu

1 Xapakmepucmuka u c80UCHEa MblIbHbIX NY3bIPEl.

UYT0 Takoe MBUIbHBIN ITy3bIPb?

Puc. 2.

MBUIbHBIN MY3BIPh — TOHKAs MJIEHKA MBUIBHOW BOJIBI, KOTOpas GopMUpYET
map ¢ MepeMBYaTOd NOBEPXHOCTHIO. M3-3a HENOJITOBEUHOCTU MBUIBHBIN ITy3bIPb
CTaJI CHHOHMMOM 4YE€ro-TO TIPUBJICKATEIIBHOTO, HO OECComepKaTellbHOTO W



HCIOJTIOBCYHOTI'O. I/IHOFI[a AKIIMKM Ha «HOBOM PBIHKC)» CpaBHHBAIOT C MBIIIBHBIMHU
ITy3bIPpSIMU.

Llosepxnocmuoe nHamsicenue u gopma.

[Ty3slpp CyIIeCTBYyeT TOTOMY, 4YTO IOBEPXHOCTH JIOO0OW KHUAKOCTH (B
JaHHOM ClTydae BOJbI) MMEET HEKOTOPOE MOBEPXHOCTHOE HATSDKEHHE, KOTOPOe
JeNaeT TIIOBEJCHWE IIOBEPXHOCTH TIOXOXKUM HA TIOBEJICHUE Yero-HUOYIb
amactuaHoro. OJHAKO, MY3BIPh, CICIAHHBIA TOJIBKO W3 BOJbI, HECTAOWJICH |
ObIcTpo Jomaercs. J[is Toro, 4TOOBI CTAOWMIM3UPOBATH €r0 COCTOSHHE, B BOJIC
pPacTBOPSIIOT KaKKe-HUOY/Ib TOBEPXHOCTHO-aKTHBHBIE BEIIECTBA, HAIIPHUMEP, MBLIO.
PacnipoctpanenHoe 3a0iy»JACHHE COCTOMT B TOM, 4YTO MbBLJIO YBEIWYHBACT
MOBEPXHOCTHOE HATsHKCHHE BOABI. Ha camMoMm jerne, OHO Jienaer Kak pa3 o0parHoe,
YMCHBIIIAET MOBEPXHOCTHOE HATSHKEHUE HMPUMEPHO 0 TPETH OT MOBEPXHOCTHOTO
HATSDKEHUS YUCTOM Bojbl. Koria MblabHAs IJICHKA PACTATMBACTCS, KOHIICHTPALIHS
MBUIBHBIX MOJICKYJI Ha IOBEPXHOCTH YMCHBIIACTCS, YBEIWYHMBAs IPH ITOM
MOBEPXHOCTHOE HAaTsHKeHHE. Takum 00pa3oM, MbLIO HM30MPATENBHO YCHUIMBAET
ciiabble Y9acTKH Ty3bIpsi, HE J1aBas MM pPacTATHBATHCS Jalbllne. B gomonHeHue K
3TOMY, MBIJIO TIPEOXPAHSET BOMy OT HCIIAPEHUS, TEM CaMbIM JeJasi BpeMs KU3HH
My3bIps e111e OOJIbIIIe.

ITo sToii (opMyiie HaiieM MOBEPXHOCTHOE HaTshkeHue. O =mg/ 21 ,
r7Ie G- CUTMa- MMOBEPXHOCTHOE HATSDKEHHUE CTaHIAPTHOTO PAacTBOpA.
m- Macca MOBEPXHOCTHOM IIJICHKH;
g- YCKOpEHHE CBOOOTHOTO MaJICHHUS.
Bopa quctunnupoBanHas
K02 () (PHUITMEHT MOBEPXHOCTHOT'O HATSHKEHUS BOJIBI TUCTUUTHPOBAHHOMN
0.0727 (HotoTon / Metp)
I'muuepun
K03 PuIMeHT MoBepXHOCTHOTO HaTshkeHus riaunepuna 0.0657 (Heroton / Metp)

Coepuueckast popma my3bIpsl TAKKE MOJIydaeTcsl 32 CYET MOBEPXHOCTHOIO
HaTsDKeHua. Cuiibl HaTsbkeHus (QopMHpYyIOT cdepy MOoToMy, uTo cdepa HhMeeT
HAaMMEHBIIYIO IUIOIIAb MMOBEPXHOCTU MPU JaHHOM o0beme. JTa (popmMa MOXKET
OBITh CYIIECTBEHHO HCKa)XCHa MOTOKaMU BO3[yXa H, TEM CaMbIM, CaMHUM
nporieccoM HamayBaHusl Ty3bIps. OJHAaKO, €ClIM OCTaBUTh My3bIph IUIAaBaTh B
CIIOKOITHOM BO31lyXe, ero (hopMa 04eHb CKOPO CTaHET OJIM3KOI K chepruecKoil.

LIPEJIOMJIEHUE




Puc.3.

[louemy MbUIbHBIE TY3BIPM PA3HOIBETHBIE, MPOCTO OOBACHUTH, €CIIU
BCIIOMHHUTb, WU IIOYUTATh, O MPEJIOMIICHUN CBETa U PA3JI0KEHUU €r0 Ha CIEKTp-
panyry. Ily3plpp HMEET HECKOJIBKO CII0OEB U CBET, OTPaXasiCh OT HHUX,
pacCKJIabIBAECTCS HA CIEKTP, a M3-3a TOTO, YTO TOJIHMHA CTEHOK HEOJMHAKOBA U
MOCTOSTHHO KOJIeOJIeTCsl, Ha MOBEPXHOCTU HAOIIOJAIOTCS palyKHbIe pa3Bobl. ECTh
Takas 3aKOHOMEPHOCTb: Ha TOJICTBIX CTEHKAX ITy3bIpPs, Pa3BOJbl CHUHE-3EJIEHOIO
1IBETA, 4 HA TOHKUX IPUCYTCTBYET IyPITYPHBIN, 30JI0THCTO-KEITHIN 1IBET.

Ecnu MBI XOTMM clienaTh IMO-HACTOSIIIEMY KpPAacUBOE MPEIOMIIEHUE, HaM
HY’)KHO YYMTBIBaTh TOT (DaKkT, 4TO B MpuUpoje Oenblii CBET COCTOUT M3 Jyuyeh ¢
pa3HOM [JIMHOM BOJIHBI, M KaXIbli OTKJIOHSAETCA HA pPa3Hbld YroJl IIpHU
npenomiienun. [IpocToit mpumep - mpusma, pasiararoias Oeyblii CBET Ha CHEKTP.

(puc. 4.)

Puc.4. ITpuzma.

ﬂud)pakuuﬂ ceema — >to (pusHyecKoe SBICHHE OrvM0aHMs CBETOBBIMU
BOJIHAMH IIPErpaj, COM3MEPUMBIX C JJIMHON BOJHBI, HAIPUMED, PU MPOXOKIACHUU
MajblX OTBEPCTUH WM BOJM3M MAJOTO HENPO3payHOro »JKpaHa. SBieHue
mupakuud oOBACHAETCS Ha OCHOBE NpuHUMNA [roiirenca — @penenis, B KOTOPOM
no ['tolireHcy Kaxkaas Touka (PpoHTa BOJIHBI ABJISETCS LIEHTPOM BTOPUYHBIX BOJIH,
a orubaromas 3TUX BOJH NOBTOpseT (opMy (QpOHTa BOJHBI HCTOYHUKA H
OIIpEe/EIsAET IOJIOKEHNE (PPOHTA BOJIHBI B IPOCTPAHCTBE. Tak, (PpOHT IUIOCKOM
BOJIHBI (MCTOYHUK CBE€Ta JAJIEKO M JIydd OT HEro MapajuielbHbl) OCTaeTCs
IUIOCKOCTBIO, a (PPOHT cdepuyeckoil BOJIHBI (MCTOYHMK TOYEYHBIH, OIM3KO



pacrionoxeH) - cepoii. @penens yrepxkacHUe [ TolireHca HamoJIHWI (PU3NIESCKUM
CMBICJIOM, JIONIOJIHMB €ro HJieed HHTEPPEPSHIIMH BTOPUYHBIX BOJIH: CBETOBAsS
BOJTHA — 3TO PE3yJbTaT HAJIOKEHUS KOTEPEHTHBIX BTOPUYHBIX BOJH, U3Ty4aeMbIX
MHHMBIMH UCTOYHUKAMHU ()POHTA BOJTHBI.

]
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Puc. 5. JJugppaxyus ceema

®penens Ortocten (1788—1827)— dpaniysckuit husuk (puc. 6). penenn
3aJI0KWJI OCHOBBI BOJIHOBOM ONTHKHU. JlomonmHuUB mnpuHOMn ['rodreHca wujaeeu
uHTEePPEPEHITMN BTOPUYHBIX BOJIH, OH IIOCTPOWJ KOJMYECTBEHHYIO TEOPHUIO
muppaknuu. Ha ocHoBe »srToro mnpuHuuna OpeHenb OOBSCHWI 3aKOHBI
F€OMETPUYECKOM  ONTHKM, B  YAaCTHOCTH  NPSIMOJMHEHMHBIA  XapakTep
pacrpocTpaHeHus CBETa B OJHOPOJHOM cpene. UM co3naH mpuOIMKeHHBIN METO T
pacueta AUGPaKIMOHHOM KapTUHBI (pUC.5), OCHOBAHHBIM Ha pa3jeicHUU
BOJIHOBOW MOBEPXHOCTU HA 30HBI.

HOHGpG‘IHOCTL CBCTOBLIX BOJIH BIICPBEIC ObL1a JOKa3aHa CDpGHeJ'IGM.

Puc.6. d)peHeﬁb Ortocren

HUnmepgpepenyus

NuTepdepeHiins— M3MEHEHHE B XapaKTepe 3BYKOBBIX, TEIJIOBBIX, CBETOBBIX U
AIIEKTPUYECKUX SIBICHUH, OOBACHSAEMOE KOJI€OATEIbHBIM JIBUJKEHUEM: B IEPBOM
cllydae 4acTHUIl 3ByYalllero TeNa, B OCTaJIbHBIX TPEX — KojeOaHueM.



WNuTtepdepeHIus u oTpakxeHus

OTtpakeHre 00J1aKOB B MBLJILHOM ITY3bIpE

IlepenuBuatble «pady’KHBIC» LBETA MBUIBHBIX ITy3bIPEN ITOIYYarOTCA 3a CYET
MHTEP(PEPEHIIMN CBETOBBIX BOJIH U ONPEAEISAIOTCS TOIIMHON MBUIBHON TIIEHKU.

Korga cBetr npoxoauT CKBO3b TOHKYIO IUIEHKY IY3bIps, 4YaCTh €r0 OTPAXKAETCS OT
BHEILIHEW MMOBEPXHOCTH, B TO BPEMS KaK JIpyras 4acThb NPOHUKAET BHYTPb IUIEHKH
U OTpa)kaeTcsi OT BHYTpeHHEH moBepxHOCTH. HalmromaemMblii B OTpakeHUH IIBET
U3ITyYEeHHs OmpenensieTcss uHTepepeHnmet »Tux AByX orpaxeHuit. [lockombky
KQKJIBIM TTPOXO0JT CBETA Yepe3 INIEHKY CO3/1aeT CABUT MO (aze MPOMOPIHOHATBHBIN
TONIIMHE TUIEHKM M OOpaTHO MNPONOPIMOHAIBHBINA JJIMHE BOJIHBI, PE3YJIbTaT
MHTep(EpEeHIIMU 3aBUCUT OT JABYX BeluuuH. OTpaxkasch, HEKOTOPHIC BOJHBI
CKJIaJibIBalOTCs B (haze, a Jipyrue B npotuBodaze, u B pe3yibrare O€sblid CBET,
CTAJIKUBAIOIIUICS C MJIEHKOM, OTpa)KaeTcsi ¢ OTTEHKOM, 3aBUCSIIUM OT TOJIIUHBI
TIEHKH.

Oddext wuHTEpPEpPEHIINU TaKKe 3aBUCHUT OT YyIJa, ¢ KOTOPBIM Jyd CBeTa
CTaJKUBAeTCA C TUIEHKOW My3bIpsa. Takum o0pa3oMm, maxke eciyd Obl TOJIIHHA
CTEHKH ObLTa BE3Jl¢ OJMHAKOBOM, MBI OBl BCE paBHO HAOJIOMAIN PA3IUYHBIC IIBETA
W3-3a JIBIDKCHUS Ty3bIps. Ho TommmHa my3bIps MOCTOSIHHO MEHSETCS H3-3a
TPaBUTAINH, KOTOPasi CTATUBACT KUIKOCTh B HIDKHIOIO YaCTh TaK, YTO OOBIYHO MBI
MO>KEeM HaOJI0/IaTh MOJIOCHI PA3IMYHOTO IBETA, KOTOPBIEC IBIKYTCS CBEPXY BHU3.

IMeHHO OKpacka MBUIBHBIX MYy3bIpeil HATOJKHYJA BblAarouierocs ¢pusuka
Tomaca IOura Ha OTKphITHE SBJICHHMS HHTEp(EpPEHIIMH B TOHKHUX IUICHKaX H
MOATBEPXKJICHUU BOJIHOBOM MpUPOJBI cBeTa. B 1mKombHOM Kypce (QU3MKH
u3y4yaeTcss HMHTep(epeHInss CBeTa B TOHKHUX IUICHKaX, MO3TOMY He Oyaem
MOAPOOHO OCTAaHABIMBATHCS Ha Teopuu. OOpaTuM BHUMAaHHWE Ha U3MEHEHUE IIBETA
My3bIpsi C TeueHHeM BpeMeHU. OObSICHEHHE OYEHb MPOCTOE: C TEUCHHUE BPEMEHU
pacTBOpP CTEKAET BHU3 W TOJIIMHA TUIEHKU MEHSAETCS, TOITOMY MEHSETCS U LIBET
TIJICHKHU.

Cmpoenue

CreHKa MBUIBHOTO Ty3bIpsd TpEXCIOHA: JBa BHEUNIHUX CJOS MbLIa
C TJINLIEPUHOM Da3JeJeHbl MOJABMKHOW BOJHOM NEPETOPOJIKOM, IO KOTOPOM OHHU
I1aBaoT. MIMEHHO OTCr0a NPOMCXOAUT OJHO M3 CaMbIX HMHTEPECHBIX OIBITOB
C Iy3BIPSIMA — 3aMOpPO3Ka.

3aMOpO3UTh, YTOOBI 3aT€M BOCKPECHUTh MBUIBHBIM Iy3bIPh, YYEHBIM YJIaJOCh
CpPaBHUTEJBHO HEAABHO. DKCIEPUMEHTHI MOKA3ald, YTO IMy3bIPU 3aMEP3al0T IpHU
TeMmIreparype okoyio -7 rpaxycoB mo Llenbcuro. IlmeHka mpu 3TOM CcoOXpaHSET
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IUTACTUYECKUE CBOICTBa, M NpU MAJCHUM Ha 3€MJII0 Iy3bIph HeE pa3OuBaercs
Ha MHO>XXECTBO OCKOJIKOB, KakK CTEKJISIHHBI €JIOYHBIA IIApUK: Ha Iy3bIpe
00pa3yroTCsl BUAMMBIC HEBOOPYKEHHBIM TJIa30M BMSTHHBI, a IPU CUIBHOM yAape
OH pacmajaeTcss  Ha CKpyyeHHble B TpyOoukun  Qopmbl.  [ng  Hauvana
KpUCTAJUIM3aMU MBUIBHOTO IIY3bIpsS Ha MOPO3€ JOCTAaTOYHO CBEpPXYy OpOCHUTH
Ha HEro CHEKMHKY, KaK OT HEee BO BCE CTOPOHBI MoOeryT OycuHku Jibaa. [1y3bipb
3aMEp3HET TAKXKE, ECIIM €r0 aKKypaTHO IOJIOKUTh Ha CHET.

‘.""‘."15._“]1".#.-!“ ‘Jﬂ :Jjj*'}“’f-u
Puc.7. 3aMep3LHHH MBUIBHBIN Hy3BIpB

[TonobubIM 00pa3oM NPOUCXOAUT MPOLECC 3aMOPO3KH OMOIOIMUECKHUX
MeMOpaH, MPEACTABIISIONINX coOoit KUJKOKPUCTAINIMYECKYIO.
KpuokoHcepBaiusi OHOJOTMYECKMX CYOCTaHLIMH IIHPOKO HCIONb3YeTCs B
MeaunuHe. M3ydaTe ¢u3nyeckue MpoIecchl, MPOUCXOAIINE TPHU 3aMOpPO3Ke
MBUIBHBIX Iy3bIpel, HAMHOIO TMpOIIE, YeM Ha OHMOJOTMYECKUX OOBEKTax,
CoJiepKaIMX H30BITOYHOE YHCIO BCEBO3MOXKHBIX (PAKTOPOB, HETIOANAIOIIUXCS
CTPOTOMY y4YeTy U (PU3NYECKOMY KOHTpPOIt0. TakuM 0Opa3oM, Iy3bIpH OKa3aJIHCh
MOJIE3HBI JUIsl U3y4YEHHUsI TPOOJIEMbI OecCMepTHs.

2 Cnocobwl nonyuyeHus.

CampbIii IPOCTOM c1OCcO0 MPUTOTOBUTH pacTBOp TakoB: Ha 200 rp. cpencTBa
IUIS. MBIThSI TIOCY/IbI (HO HE JAJISl TIOCY/IOMOEUHBIX MAallliH) HE00X0aAuMo B3aTh 600
M. Boael U 100 mut. rmunepuna (npogaércsa B aro0oi anteke). Bcé€ xoporieHbko
pa3MelaTth U Balll pacTBOP TOTOB.

[muniepud 100aBISIOT I YBEIMYEHUS MOJSIPHOCTH JJIMHHBIX MOJIEKYJ
pacTBOPUTEIS, OJIMH U3 KOHIIOB KOTOPBIX (TUAPOPUILHBIN) JTIOOUT BOAY, a APYTroM
(runpodoOHBIN) MpearnoynuTaeT Kup. B pesynbrare B IBOMHON MBUIBHOM IJICHKE
BCE BOJIOJIIOOMBBIE XBOCTHI MOJIEKYJIBI MbUIA OpPUEHTHUPOBAHBI BHYTPbH IUICHKH,
BOJOOTTAIIKUBAIOIINE — HAPYKY.

CoOCcTBEHHO, TIO ATOM MPUYUHE MBLIO U YIAJSET IPsi3b — OCTATKH OPTaHUYECKOTO
Y HEOPraHMYECKOTO MPOUCXOXKACHUA. MONeKyJbl MbUla €O BCEX CTOPOH
OOJICTUISIFOT YacTHUIBI TPsi3u TUAPO(POOHBIMH XBOCTAMHU BHYTPh, 00pasysl Tak
HA3bIBAEMYI0  MHIEJUy —  pPacTBOPUMYI0 B BoA€  OOOJIOYKY  BOKPYT
HEpacTBOPUMOI'O Kycouyka rpsi3u. W30BITOK CcONMM B pacTBOpE HapyIlIaeT



oOpa3zoBaHue Muileil. BoT modemy my3bIpy M3 COJICHON BOJBI HE TIOTYJArOTCSI.

Croco6 1o HOMEPOM JiBa. DTOT PEUENT MBUIBHBIX My3bIPEeil OCIOKHEE U
IPUTOTOBIICHHE PAacTBOPa 3aiiMET Gombire Bpemenn. Ha 600 m1. TOPSTUEN Boxs!
HeoO0xoaumMo B3ITh 300 M. rmnepuHa, 20 kamnens HamaTelpHOro criupra u 50 Tp.
J000r0  MOPOIIKOOOPA3HOTO  MOIOIIETO  CpeAcTBAa. Bce  MHTrpeAneHTH
MepeMEIINBAEM U OCTaBJsieM HacTosiThea Ha 2-3 nHs. Ilocnme 3Toro pactBop
THIATENPHO MPOQPWIHTPOBBIBAEM W CTAaBUM B XOJOJWIHHUK Ha 12 yacoB. U,
HaKOHEI, MO>KHO MPUCTYIATh K BbIJYyBAHUIO PAY>KHBIX KPACaBIIEB.

Crnoco0 Ttpetuit. Kycok XO03siICTBEHHOTrO MbLIa HATUpaeTe Ha KpPYIHOMN
Tépke. [lonyyeHHy10 MBUTbHYIO CTPYKKY (4 CTOJIOBBIE JIOKKH) HA MEIJIEHHOM OTHE
pactBopsiere B 400 Mi. ropsiueil Boael. PacTBop ocTaBiisiere Ha HENENO, MOCIE
4yero fo0aBisieTe B HEro 2 4YailHble JOXKKU caxapa. OcTaBisere 10 pacTBOPEHMS
caxapa, IEpeMEIINBAETE - TOTOBO.

3. Dopubl MbLILHBIX NY3bIPEU, 2e0MEeMPUYECcKUe dueypbol.

Puc.9. IInenka Ha iockuil pame

Cnenaiite 13 MPOBOJOKM KapKachl HEKOTOPBIX IUIOCKUX (UTYp: KBajapara,
oBaja, OKpyx’HOCTU. OKyHUTE paMKy B pacTBop. IIpu ee BBIHUMaHUU Bbl YBUJIUTE
3epKaAJIbHYIO0 TUIEHKY COOTBETCTBYMOIIEH (Gopmbl. Bo3bMuTe OBanbHyl0 paMKy H
cierka u3ornure. [lnenka Ha Hell OyJeT Tak)Ke M30THYTOU - Tepe] BaMU KPHUBOE
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3epkano. C TNOMOIIBI IUIOCKMX PaMOK Mbl CIIOBHO IMONAdd B 3€PKAIBHYIO
MacTEpCKYIO.

HEPECEYEHUE PAMOK

Puc.10. [1epeceuenne

[loBeneHne mEpeCEeKarOmNUXCsd MBUIBHBIX IUIEHOK, MOXHO HCCJIEN0BATh,
MEHSIS TTOJIOKEHHUE B IPOCTPAHCTBE ABYX MPOCTHIX TUIOCKUX PAMOK.

TPEXJIOIIACTHAS PAMKA

Puc.11. TpexionactHas pamka

VYTIbl MeXy JONacTIMU 00bEMHOM TPOMHOW paMKH BIIUSIOT
Ha JIMHUIO IIepeceyeHrs IUIEHOK. Bua nmHMM - ngyra
OKPY)KHOCTH. YTOJI IOJ KOTOPBIM JIONACTH PAaCIIOIOKEHBI
APyT K APYTY BIUSAET HA KPUBU3HY OYTH.

TETPAD/IP

Puc.12. Terpasapudeckas Gpopma

BHumatensHO HaOMrOIalTe 3a TUICHKaMU Ha pamkax. Koraa yonaercst ojHa
u3 HUX, BCC TUICHKH CaMOIPOU3BOJILHO nepecTpanBaroTCs!
[ToskcniepuMeHTHpYHTE, yOCAUTECh B 3TOM, pa3pyllas KakKyroo-au0o IUICHKY Ha
pamMouke W HaONIoaas 3a OCTAbHBIMH. Kakue-To W3 3THUX TUICHOK pa3pylaroTcs,
OCTaBITHECS CaMOIPOM3BOJILHO TPHXOMAT B JABW)KCHHE, W OOpa3yloT 3aTeM
YCTOMUYMBYIO (pOopMYy.
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KBAJZIPATHAA ITMPAMUJIA

Puc.13. KB)_IpaTHaSI nipamuaa

[Ipu mnorpyxeHun OOBEMHBIX pPaMOK B MBUIBHBIA pPacTBOp, MOIYYarOTCs
YIAUBUTEIIbHBIC 1O KpacoTe u popMe mieHku. Bee nepeunciieHHbie GUrypsl 1aroT
miockue 1ieHkd. Kazamock Obl, JAOMKHBI MOJy4aThCsS TUICHKU, OOTSATHBAIOIIUE
kapkac. Ho ner! B cnyuae kyOa, Terpasapa, YeTHIPEXYTOJbHOM MUpaMUAbl U
MHOTHX JIpyTuX (PUryp, TUICHKU MNPUKPEIUIIOTCS K pedpaM M CXOIATCS BHYTpPH.
[Imomaapr IUJIGHOK, HATSHYTBHIX Ha Kapkac, BCerja MHUHUMaJlbHa, T.K. 3TO
COOTBETCTBYET MUHMUMYMY MOBEPXHOCTHOUW sHEepruu. C MOMOIIBIO paMOK MOXKHO
HarJIsiTHO pPeIiaTh HEKOTOPhIE ME€OMETPUYECKUE U apXUTEKTypHbIe 3ajauu. Ilpu
MPOEKTUPOBKE 3/IaHUI KPBIIIIK MAKETOB BBIMOJHSAIOTCA B BUAE KapkacoB. Pacuer
MPOBEPSAETCS C MOMOIIBI0 MBUIBHBIX IIEHOK, KOTOpbhIE (OPMHUPYIOTCS Ha 3THX
paMKax.

LHIECTUYIT'OJIbHAA IIMPAMUJIA

Puc.14. lllectuyronbHas nupamMuaa

B cnyyae miectuyronpHON mHpaMuabl IJICHKH OO0pa3yloTCss Ha TpaHsIX
nUpaMu/ibl, HO OCHOBAaHHME HHMKOI/JAa HE 3araruBaroT. Eciu cBepxy MBUIBHOTO
pacTBopa IIeHa, TO OCHOBAaHME KapKaca 3aTATMBAacTCsd OOBEMHOHM IIJICHKOM, T.C.
EHOMU.

Puc.15. xy0
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Cy1iecTByIOT 3aKOHOMEpPHOCTH o0Opa3zoBaHusi IieHOK. Ha oanom peOpe
MOJKET BCTPETUTHCS JIHIb TPU IJIOCKOCTU WIIH YEThIpe pedpa U MIECTh IIOCKOCTEH
B onHOM Touke. [Ipu 3TOM TUIeHKH U pedpa MOTYT MepecekaTh IPYT Jpyra oA
paBHbIMU yrilamu. MHorga HaOmronaercs HapyUI€HHE 3TOM 3aKOHOMEPHOCTH,
oOpazyeTcs 0oJibliie MJIEHOK Ha pedpe K B Touke. Takue (GopMbl HEYCTOMYHUBHI.

CIIUPAJIb

Puc.16. Cnupaib

Heobxoaumoe ycioBue ajis MOTy4YEHUST MBUIBHBIX TJICHOK - 3aMKHYTOCTh
kapkaca. OOpaTuTe BHUMaHHE Ha W3rOTOBJIICHHE BUHTOBOM paMKH (cniupann). [Jns
TOr0, YTOObI 00pa30BbIBAJaCh HAa HEMl MbUIbHAS IUIEHKA, HEOOXOAMUMO COEIUHUTH
NEPBbI U MOCJIEIHUA BHUTOK OChIO (cTepkHeM). Och He 00s3aTeNbHO JOJIKHA
IIPOXOJUTH I10 LEHTPY, €€ 3a7a4a - 3aMKHYTb PaAMKY.

HWMJINHAPUYECKAS MBIJIbHAS IUJIEHKA

Puc.17. Huwmnnpudeckas gopma

JIBa OJMHAKOBBIX KOJbIla C MBUILHOM IIJICHKONH COCIUHSIOT, a 3aTeM
pactackuBaroT. LIeHTpaabHYIO IIJIEHKY TPOKAJIBIBAIOT.

OUI'YPKA B ITY3bIPE

Puc.18. ®urypka
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B kHurax 3aHuMaTenbHOM (PU3UKU MOXKHO BCTPETUTb pPHUCYHKH W
dororpadun HEOONBIIUX CKYJIBINTYp BHYTPU MBUIBHOTO Iy3bIps. HecnmoxHo
MOBTOPHUTbH 3TOT OTIBIT.

Haneiite Ha 7HO Tapenku HEMHOTO MBUILHOTO pacTBopa. [locTaBpTe B IEHTP
Tapenku  HEOONBbIIYI0  WIPYLIKYy,  HampuMmep, W3  KUHJAEP-CIOpIpHU3a.
[IpenBapuTenbHO WUTPYIIKYy CMOYHMTE B MBUIBHOM pacTBope. Hauwmnaiite Ha
TapenKke BBIAYBAaTh Iy3bIph. YBEIUYUBASCH B pa3Mepax, OH 3aiiMET BCE Tapemky.
Urpyiika okaxeTcst BHYTPH ITy3bIpsi!

PYKA B IT1Y3bLIPE

Puc.19. Pyka B my3sipe

Ecnam moBepXHOCTh IpeaMeTra CMOYE€Ha B MBUIBHOM PAacTBOPE, TO MPEAMET
HE Pa3pylIAeT MBUIBHYIO IUIEHKY U JIETKO B HEE MPOHUKAET. MOXHO NMPOCYHYTh
PYKYy HE TOJBKO BHYTPH Iy3bIpS, HO H, HAlpUMEp, YE€PE3 MBUIbHYIO IUIEHKY
HATSAHYTYIO Ha IIPOBOJIOYHYIO PAMKY.

I1Y3bIPb HA IIIEPCTHU
P -

— T
Puc.20. Ha mwepctu

MBUIBHBIA  ITy3bIPb, COINPUKOCHYBIIWCHh C TBEPIAOW HE CMayMBaeMoOM
MOBEPXHOCTHI0, HE pa3pymaeTcs. Ha Takoil moBEpXHOCTH OH UMEET CPEPUUECKYIO
dbopmy, TOTOMY YTO Macca My3bIps KpaifHe Malia U CuJjia TSDKECTH HE BIIMAET Ha €ro

bopmy.

ITIY3bIPb B DJIEKTPUYECKOM IIOJIE
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Puc.22. I1y3bIpb B 3JIEKTPUYECKOM I10J1€

MpbUIbHBIE MMY3BIPHU, COCTOSIIHME M3 pacTBOpa MbUIA B BOJE, XOPOILIO
anekTpusytorcs. byaem HaOmromath 3a HOBEIEHUEM MY3bIPS B 3JIEKTPUUECKOM
MoJie, CO3JAHHOM HA3JIEKTPU30BAHHOW MAJOYKOM WJIM HARJIEKTPU30BAHHBIM
KyCKOM neHoruiacta. [1y3sip, B HEKOTOPBIF MOMEHT, OTPBIBAECTCA OT TPYyOOUKH, U3
KOTOPOM €ro BBIAYB&JIM, U PE3KO YCTPEMJIISIETCS MO HAMNpPAaBICHHUIO HWCTOYHHMKA
ANEKTPOCTATUYECKOTO MOJS - K HadJIeKTpU30BaHHOM manouke. Ily3pipp 1100
JIOMaeTcsl P CONMPUKOCHOBEHUU C MAJOYKOM, JIMOO OCelaeT Ha HEi, HO B BUJE
nostycgepsl. C MOMOIIBIO ChEMOK YAATIOCh OCTAHOBUTH U 3a/I€pkKaTh BO BPEMEHU
KaJpbl, COOTBETCTBYIOIIME MOMEHTAaM BBITATUBAHUS CHEPUUYECKOro IMy3bIpsS B
AIUTUIICOU U €TO OTPBHIBY.

4 HUnmepecnvle pakmbl, c8A3aHHbIE C MLILHbIMU NY3bIDIMU.
MEBUIBHBIN IIY3bIPb B UCTOPUMU.

[TepenuBaromuiicss mapuK, NapsAMnAil B BO3AYyXE, — HE TOJBKO TPOTaTEIbHBIN
CUMBOJI O€CIEYHOr0 JIeTCTBA. B Hay4YHBIX MHCTUTYTaX BCErO0 MHUpa O HEM MHUIIYT
IUCCEPTAllMH, BBICYUTHIBAIOT €r0 TOYHYIO IUIOMIAAb W IUIOTHOCTh, HAIMOJHSIOT
TO TEIUIBIM, TO XOJIOJIHBIM BO3IyXOM. Y MBUIBHOTO MY3bIPS HET IHSA POXKACHUS,
HO 3asIBJISITh O JOBOJIBHO  COJIMJAHOM  €r0  BO3pacTe€ MOXKHO  C IOJIHOU
YBEPEHHOCTbIO, BeAb (PECKU C U300pakKeHHEM JIETEH, BBIAYBAIOIIUX IY3BIPH,
ObLITH 0OHapy KEeHbI npu pacKoIKax JIPEBHETO ropoza [Tommen.

Anrnuiickuit yuénsiid opa KenbBuH, KUBIIMN B IIPOIIOM BEKE, OHAXK]IbI
ckazal: «BplmyliTe MBUIBHBIM MYy3bIPh UM CMOTPUTE HA HErO: Bbl MOXETE
3aHUMAaThCS BCIO )KU3Hb €r0 U3yYEHHEM, HE MEPECTAaBasl U3BJIEKATh U3 HETO YPOKH
¢buzukm». 1 310 NEeHCTBUTENBHO TaK.

Puc.23 . Jlopn KenbBus.
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[Motnanackuit marematuk u ¢usuk Jlopa KensBun (ypokenern CeBepHoit
WNpnanauu, umsa naHHoe npu poxaeHud - Bummmam TomcoH) ObLI OCHOBaTeseM
COBpEMEHHOW aHTIuiickoi (u3uku. Ero uMsi mprCBOEHO €IUHHIIE TEMIEPaTyphl
paBHoii 1 [enbcuto (C),HO0 Mo mikane, B KoTopoit 3a 0 mpunsTa temneparypa -273
C (-459 F).KenbBuH paccumTai, 4To 3TO caMasl HU3Kas TeMmIlepaTypa, KOTOPYIO
MOXXET JOCTHrarh Jrobas wmartepus. Takas Temmeparypa H3BECTHa Kak
aOCOJIFOTHBIN HyJIb, a IIKajla Ha3bIBaeTCs aOCOMIOTHOW Wiu mmkamoi KennBuHa.
Nurepecsl KenbBuHaA pacnpocTpaHsSIMCh Ha BCHO O0JAcTh HAyKW, HAuYWHAs OT
sHepruu A0 reosnoruu. Ero pabora OTKpbUIa JOpPOTY MJii MHOTHUX BEJIMKHUX
Hay4yHbIX OTKpbITUM B EBponie B 1800-x 1 Havane 1900-x rogos.

Tab. 1. Pexoppbr.

Nms JlocTrmxeHue I'opon rOJI
Jproap Jxenmc «KoHcepBupoBa» xpynkue | lMotmanaus | X1X
-(pU3HUK U XUMUK «IIAPUKW» B TEPMETUYHBIX €MKOCTSX BEK

(cocyn Jlproapa), ueM TpojJieBal
WM KU3Hb 00JIEe YeM Ha MECHIL.

IIpenonasareins Ero IIy3bIpb «mpoxum» | CIIIA  mrar
busuku 4qyTh JI1 HEe rog — 340 cyTok. Nununana

Ectp cBeneHus, YTO MOJ
CTEKJIIHHBIM KOJIITAKOM BO3AYIIHBIC
apbl U3 MbLIA XPAHAT YK€ IOMHOTY
JIET.

Xanc Pynoned CyTtep Emy yIAaJIOCh BBITSAHYTH | [lIBenuapus

MBUIBHBI Ty3bIph B JUIMHY Oolee | bepn
yeM Ha 4 meTpa.

Anan Makkei Ilyctun  mpuibHBIM  y3bIpb | HOBas 9aBr

JUTAHOM 32 M 3enanaus 1996
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®sH AHr Coopynun camyio OGonpryio | Kanana 1997
B MUpPE CTE€HY M3 MBUIBHBIX ITy3bIpeit

BBICOTOM OKOJO 48 M W IUIONMIAJIBIO
370 kB. M

Com Xucr On pasmectusi B MbUIbHOM | BenukoOpura | 2007
[TpoBo3srimacuin ce0s | my3bIpe BBICOTOM 1,5 M | IMIMPUHON | HUS

y4eHbIM-"Ty3bIpesnoro | 3,3 m 50 denoBek.
M” (bubbleologist)

@DOKYCHUKH BBITBOPSIIOT C MBUIBHBIMU ITY3BIPSIMU HEBUJAHHBIE TPIOKHU:
JIECATKAMU 3arOHSIOT WX OJMH B JIPYTOM, YKIIAJbIBAIOT B JUIMHHBIE OHCEpHBIC
IENOYKM U CKJIQJbIBAIOT M3 HUX I[BETHBIE Y30pbl, 3acCTaBJSIOT TaHIEBATh
Ha MIEPCTSAHONM WM  JDKUHCOBOM  TKAaHM, a TO U HA HEBUIUMOW  MOJYyIIKE
u3 yraekucioro rasa. [lojgcuMrano, 4To M3 KAl MbUIBHOM BOJBI B 1 MM KyO
MOXHO BBIIYTh Iy3bIpb auameTpoM 20 cMm, a 1 mil pacTBOpa XBaTUT Ha My3bIPb
JTMaMeTpoM 6 M.

5. Bvi6o0bl

Ha ocHoBe w3ydeHmii TUTEpaTyphl MOXKHO CIENTAaTh BBIBOJ, YTO MBUIHHBIC
My3bIPHA — 3TO TPEXCJIOWHAS TUICHKA, COCTOSIIIAs U3 BOJIBI U MbLJIA.
[Ty3b1pb BMeeT GopMy IIapa, IOTOMY YTO Ha HETO IEUCTBYET CHjla
MMOBEPXHOCTHOTO HAaTsHKeHUS. [lepenuBuaThie «paayKHbIE» 1[BETa MBUIBHBIX
y3bIpel MOJIYYarOTCS 32 CUST IIPEIIOMIICHHUS CBETA U ONPECIISIFOTCS TOJIITUHOM
MBUIBHOH TUICHKH. YeM IIJICHKA TOHBIIIE, TEM Pa3HOIIBETHEH ITy3bIPb.
MBbUIbHBIE TTy3BIPH 3aMEP3al0T Ha MOPO3€, HO HEe pa30MBArOTCS HA OCKOJIKH, a
JIEeJIAIOTCS IUIACTUYHBIMU.

11 I'nasa. Ilpakmuyeckas yacmo. [lonyuenue mblibHo20 pacmeopa O U3V4eHus
ny3ulpeu.

OkcnepumeHnT npoBoawica B junee Ne 10, r OauninoBo, MockoBckoi 00aacTH.
Jiis 3T0r0 HaM MOTpeOoBaNOCh 12 pacTBOPOB C pa3HBIMU COCTABISIOIIMMU. Bpems
ONpENENsUId C MOMOIIbIO ceKyHaomepa. [lpu mpoBeAeHUM SKCHEPUMEHTA MBI
UCCJIeI0BAJIM BPEMSI CYIIECTBOBAHMS MBLIILHOTO ITYy3bIPA.
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1 onbIT

B3sna cpeactBo miis MbiThs mocynbl «Prily , moGaBuia 2 dYaitHbIe JIOKKHA B
crakad ¢ 200 r aUCTHWITMPOBAHHOU BO/blL. CMelasna Mmoly4YeHHbI pacTBOp, CHsIA
MOSIBUBIIYIOCSI Ha TOBEPXHOCTH IEHY, OKYHYJIa COJIOMUHKY W BBIJYJIa My3bIPb.
Bpewms cymectBoBanus- 00.04.92.

&

Puc. 24. NHrpenueHTsl.

i

Puc. 26.BeinyBanue ﬁy31,1p;1

2 onbIT

Bzsna cpenctBo st MbIThst mocynbl «Prily, moGaBuna 2 4ailHbIe JIOKKH B
crakan ¢ 200 r kungueHoil Bonbl. CMeliana MOJIYy4YEHHBIH pacTBOp, CHsla
MOSIBUBILYIOCS HAa MOBEPXHOCTU TEHY, OKYHYyJa COJIOMUHKY M BbIYJA ITY3bIPb.
Bpewms cymectBoBanus- 00.03.44.




3 ompIT

Bssima cpenctBo mnst mbiThs mocyasl «Prily, moGaBmia 2 yaiiHble JOXKKA B
crakad ¢ 200 r aucTwMpoBaHHOU Boabl. Jlo6aBuna 1 4.j1. rmuepuna. Cmemiana
MOJIyYEHHBIA PacTBOp, CHsJIAa MOSBUBUIYIOCS Ha MOBEPXHOCTH II€HY, OKYHYyJa
COJIOMUHKY U BbIJlyJa Iy3bIpb. Bpems cymectBoBanusi- 00.47.48.

Puc.28. PacTBOpBHI.

4 onbIT

B3sna cpenctBo mist MbIThs mocyabl «Pril», mobaBmma 2 daitHbIC JIOKKH B
crakan ¢ 200 r xumsueHoit Boapl. JloGaBmia 1 w.gi. rounepuHa. Cwmerniana
MOJTYYCHHBIA PAcTBOp, CHsJIA TOSBHUBIIYIOCS Ha TOBEPXHOCTH MEHY, OKYHyJa
COJIOMUHKY U BbIJlyJa Iy3bIpb. Bpems cymectBoBanusi- 00.46.63.

5 onbIT

B3sna 10r mbuta, mo6aBuna B ctakad ¢ 200 r  IUCTWIIMPOBAHHOW BOJIBI.
Pazorpena u pasmeniana pacTBOp JI0 MOJHOrO pacTBopeHus. CHsila MOSBUBILIYIOCS
Ha TIOBEPXHOCTH TICHY, OKYyHyJa COJOMUHKY M BbIIyJa IMy3blpb. Bpewms
cymectBoBanus- 00.25.36.

6 onbIT

B3sna 10r mbuia, no6aBuna B ctakad ¢ 200 r kumnsiueHO#M BoJbl. Pazorpena u
pasmeniaia pacTBOp JI0 NOJHOro pactBopeHus. CHsla TOSBUBIIYIOCS Ha
MOBEPXHOCTU TI€HY, OKYHyJa COJIOMMHKY Y BbIAyJa IMy3blpb. Bpewms
cymiectBoBanusi- 00.24.81.
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- |
Puc.30. lob6aBnenue riaumnepuHa

7onbIT

Bzsna 10r mbuta, no6aBwia B ctakad ¢ 200 © IUCTWITUPOBAHHOW BOJIBI
Pazorpena u pasmemiana pacTBop 10 MOJHOrO pacTBopeHus. Jlo6aBuna 1 4.
ruiepruHa. CHsila TOSIBUBIIYIOCS Ha MOBEPXHOCTH MEHY, OKYHYJIA COJIOMUHKY U
BbIyJIa Iy3bIpb. Bpems cymectBoBanus- 00.38.07.

8 onbiT

B3sna 10r mbuta, qo6aBuna B crakan ¢ 200 T kumnsideHoi Bojnbl. Pazorpena u
pa3Mmeriana pacTBOpP A0 MOJHOrO pacTBopeHus. JloGaBunma 1 w1 raummepuHa.
CHsna TOSIBUBIIYIOCA Ha TIOBEPXHOCTH TEHY, OKyHYJa COJOMHHKY M BBIIyJa
my3bIpb. Bpems cymecrBoBanus- 00.29.12.

14 4
Puc.31. MbuIbHBIN y3bIpb HA JIaJOHU

9 onpIT

B3sna mamnysnb, no0aBwia 2 yaiiHble JOKKM B ctakaH ¢ 200 T
JUCTWIIMPOBAaHHOU BOAbl. CMelasna IOoJydYeHHBIN pacTBOp, CHsUIA MOSBUBIIYIOCS
Ha IIOBEPXHOCTHM II€HY, OKyHYyJIa COJIOMHHKY M BbIAyJIa IIy3bIpb. Bpems
cymiectBoBanusi- 00.26 97.
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Puc. 32. loGaBneHue mammyHs

10 onibIT

B3sna mrammysb, no6aBmia 2 daiiHble JIOKKHA B cTakad ¢ 200 T KUTIISTYCHOM
BOJI0M. Cmelnana MOJMyYEeHHBIM PAcTBOP, CHsJIA MOSIBUBIIYIOCS Ha MOBEPXHOCTH
MIEHY, OKYHYJIa COJIOMUHKY M BbIyJa My3blpb. Bpems cymectBoBanus- 00.10.24.

Puc.33. B Bo3znyxe

11 onbIT

B3sna mamnysb, go0aBwia 2 yaiiHble JIOKKM B ctakaH ¢ 200 T
IUCTWILTMpOoBaHHOW BoAbl. [{oGaBuia 1 4w.. rounepuna. Cmenana moxyyeHHBIN
pacTBOp, CHsJIa IOSBMBIIYIOCS Ha IIOBEPXHOCTU IIEHY, OKYHYyJa COJIOMHUHKY U
BbIyJa y36Iph. Bpems cymecTBoBanus- 00.59.71.

Puc.34. TlpoTbikanue my3bIpsL.

12 onbIT

B3sna mrammysb, no6aBmia 2 4aiiHble JIOKKA B cTakad ¢ 200 T KUISTYCHOM
Bojoi. [loGaBuna 1 w.ui. raummepuna. Cmemiana IMOJYYEHHBIM pacTBOp, CHsJIa
MOSIBUBIIYIOCSI Ha TOBEPXHOCTH IEHY, OKYHYJIa COJIOMUHKY W BBIJYJIa MYy3bIPb.
Bpewms cymectBoBanus- 00.28.54.
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Puc. 35. Ha mepcr

Ta0. 2. Bpems cyIiiecTBOBaHUs MBUTbHBIX Ty3BIPEi.

Puc.36. MbuibHag HUTH

Pnc.37.‘ ymKa B cepe

Cpenctso | Cpeactso | Mbuio | Meuio + | llamnyss | HamnyHp
TUISt TUTSL TJIMLEPUH +
MBIThS MBITh TJIMLEPUH
OCYyibl MOCy bl +
TJIMLEPUH
Huctwinmuposannas | 00.31.10 | 00.47.48 | 00.25.36 | 00.38.07 | 00.26.97 | 00.59.71
BOJA
Kunsuenas Bona 00.27.82 100.46.63 |00.24.81]00.29.12 | 00.10.24 | 00.28.54

22




[To pe3ynbTaTam 3KCIiepUMeHTa Oblja COCTaBJICHA JUarpaMma:
Hwnarpamma 1. Bpems cyiiecTBoBaHUSI MBUIBHBIX Iy3bIpei

70
60 -
50 -
40
= IncTunnupoBaHHas
30 - = KunsiueHasn
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BriBog.
1. HOCHC HpOBCI[CHHBIX OIIBITOB MOKHO CAC€JIaTh BBIBOJ, UTO JOJbIIEC BCEX

CYHIECTBYET MBUIBHBIA Iy3bIpb COCTaB KOTOPOrO- IIaMITyHb, TJIULEPUH U
TYCTUIUIMPOBAHHAS BOJA.

2. PacTBOpBI B COCTaB KOTOPBIX BXOJMUT TIJIMUEPUH, CYHIECTBYIOT TOpas3io
JOJIbLIE, YEM PACTBOPHI O€3 TIULEPHHA.

B xone uccnenoBanus BbISIBJICHBI HEOOXOAMMBIE YCIOBHS IJIs1 HAyBaHUS
OOJIBIINX U YCTOWYUBBIX MBUIBHBIX My3bIPEii:
1. Boja nomkHa ObITh MSTKOM, JTydllle TOJAXOAUT JUCTUILTMPOBaHHAs BOJA;
2. pacTBOD KeJaTesIbHO J00aBISATh BEIIECTBO, KOTOPOE CMSTYAET BOAY U
3aMeIISIET IPOLECC Pa3PYLIEHUs ITy3bIPs — TJIULEPUH.

IV. BeiBoabI
1. Ha ocHOBE NPOBEACHHBIX 3KCIIEPUMEHTOB MbI IIOATBEPAWIIN HAIILY

TUIOTE3y H JCHCTBUTENHPHO HaWOOJee JOJT0 JKUBYIIME MbBUIbHBIE ITy3BIPU
ITOJTy4YarOTCSl HA OCHOBE JUCTUJIJIMPOBAHHOM BOJbI, IITMLEPUHA U IIAMITYHS.

2. IlpoBeneH aHanmW3 HAY4YHOW JUTEpaTypbl M MaTEpPUAJIOB HHTEPHET
PECYPCOB 110 BOIIPOCY HUCCIEAOBAHMSL.
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V. 3akmouecHue:

B HaCTOAIICC BPEMA MBUIBHBIC ITY3BIPH CTAHOBATCA MOJIHBIMU O6’b€KTaMI/I. %63
BECEJION HUI'PpYIOKKU 1A I[GTCI?I OHM IIpCBpaliarOTCA B J3JICMCHT TCXHOJOTHUH
npa3gHuka. Mbl UMeeM JeJI0 ¢ MHTEPEeCHEUITUM (PU3UYECKUM OOBEKTOM, H3ydas
CBOI\/JICTBa KOTOpOFO MBI MOKEM HE TOJIBKO paSBHeKaTbCH, HO U IIOHUMAThb FJ'IY6)I(G,
KaK yCTPOEH MHUP, B KOTOPOM MbI JKUBEM.
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