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[ mctonorms

OpraHusm 4esioBeKa U KHUBOTHBIX MPEACTABIAET COOOM
[EJIOCTHYIO CUCTEMY, B KOTOPOU MOKHO BBIJIEIUTD P
UEPAPXUUECKUX YPOBHEN OpPraHU3aIiuu KUBOM MATEPUM:
KJIETKH — TKaHU — MOP(PODYHKIIMOHAIBHBIC €IUHUIIBI
OpPraHOB — OPTaHbl — CHUCTEMBI OPraHOB.

I'ucrosorust (ot rpey. histos — TkaHb, [0g0S —
yUeHHE) — HayKa O CTPOCHUH, Pa3BUTHH U
KU3HEICATCIbHOCTH TKAaHEH YKUBOTHBIX OPTaHU3MOB.
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Tkanu npeacTaBisAOT COO0M CUCTEMY KIIETOK U
HEKJIETOYHBIX CTPYKTYP, OOBEIUHUBIIUXCS U
CIIEMAIM3UPOBABIIUXCS B IIPOILECCE SBOJIIOLUM IS
BBIMOJIHEHUSI BOXKHEUIINX (PYHKIMKA B opranusme. Jis
KaXJI0OM U3 OCHOBHBIX TKAHEBBIX CUCTEM XAPAKTEPHBI
IPUCYILIME UMEHHO UM OCOOCHHOCTH CTPOCHHUS, pa3BUTUS U
KU3HenesaTeabHOCTH. [IpeameTom obweti cucmonozuu, nim
COOCTBEHHO YUCHHUS O TKAHAX, SIBISIOTCS O0IIrE
3aKOHOMEPHOCTH, MPUCYIINE TKAHEBOMY YPOBHIO
OpraHU3aIMH U OTIIMYUTEIILHBIE 0COOCHHOCTH KOHKPETHBIX
TKaHEW; IPEAMETOMYACMHOU 2UCMON02UU —
3aKOHOMEPHOCTH KU3HEIAECATEIbHOCTU U B3AUMOJICHCTBUS
pPa3IMYHBIX TKAHEH B OpraHax Ha 00Jie€ BHICOKHX YPOBHSX
opranu3anuu. YactHas ruCTOJIOTUS CIY>KUT OCHOBOM IS
U3YUYECHUS MUKPOCKOITMUYECKOTO CTPOCHUSA
MOp(}DOPYHKIIMOHATBHBIX €AUHUI] OPTaHOB U OPTaHOB B
L[EJIOM.

Kypc rucroyioruu BKIHOYAET B CE0s TAKXKE UUMON02UIO —
yUYEHHUE O KJIETKE U d5MOpUOI02U0— YYSCHHUE O 3apObIIIIE.
DTH CaMOCTOSITEIBHBIEC KYPChI MPEAIECTBYIOT OOIIEH U
YaCTHON TUCTOJIOTUH.
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Huronaorus (ot rpeu. kytos — kietka, logos —
yUE€HHE) — HayKa O Pa3BUTHUH, CTPOCHUH U
KU3HEAEATEILHOCTH KIIETOK.

[{uToa0rNs COCTABIAET HEOOXOAUMYIO YaCTh
TUCTOJIOTUH, TAK KAK KJIETKH SBJISIFOTCS OCHOBOH
PA3BUTHSA U CTPOECHUSA TKaHeu. Llutonorud B mocieanue
rojJibl 000raTuiaach MHOTMMH HAYYHBIMHM OTKPBITHSIMH,
BHECIIMMH CYIIECTBEHHBIN BKJIAJ B Pa3BUTUE
OMOJOTrMYECKUX U MEIUIMHCKUX HAyK U IIPAKTUKY
3IPaBOOXPAHEHUS.
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ImoOpuoJorus (ot rped. embryon — 3apoaplil, [0g0S — ydeHUE) — YUYCHUE O
3apOJBIIIE, O 3aKOHOMEPHOCTSIX €r0 Pa3BUTHSL.

B xypce amMOpuosniorum, npemnojjaBacMoM B MEAUIIMHCKOM BY3€, OCHOBHOE€ BHUMAaHHE
oOpalaercsi Ha 3aKOHOMEPHOCTH SMOPHUOHATILHOTO pa3BUTHS yenoBeka. Ocoboe
BHUMaHHE B 00paIaeTcs Ha HCTOYHUKH PAa3BUTHS M MEXaHM3MBI OOpa30BaHMs TKaHEH
(T.e. eucmoeenes) Ha ONPEACIICHHOM 3Tare SMOpPHOreHe3a. 3aKOHOMEPHOCTH
TUCTOT€HE3a ONpeaesatoT MOpPodyHKIIMOHAIbHBIE 0COOCHHOCTH TKAHEBBIX CTPYKTYP
B MIOCTHATAJIbHOM Pa3BUTHHU, B YACTHOCTH UX CHOCOOHOCTH K pecerepayuu. 1loaToMy
H3YUCHHE OCHOBHBIX ATAOB SMOPHOHATBLHOTO PA3BUTHUS MIPEIIISCTBYET U3YyUCHHUIO
TKaHer. Takum oOpa3oM, 00bEAMHEHUE THCTOJIOTHH, [TUTOJIOTHHA M SMOPHUOJIOTHH B
OJIUH MpeaMeT He (OpMalIbHO, a OTpakKaeT BHYTPEHHUE €CTECTBEHHBIE CBA3U MEXKIY
HUMU.

['vcTonorus ¢ UUTONOTUENH U AMOPHUOJIOTUEN, KaK U Apyrue (pyHIaMeHTalIbHbIC
OMOJIOTUYECKHE HAYKH, pelllaeT MIABHYIO 3a/laqy — BBISICHEHUE CTPYKTYPHOM
OpraHu3alU IPOLECCOB KU3HEICATEIBHOCTH U B CBSI3U C TUM — BO3MOYKHOCTH
L[EJICHAIIPABJICHHOTO BO3JICCTBUS HA HUX.

ITo3HaHnne 3aKOHOMEPHOCTEN CTPOCHUS KJIETOK, TKAHEW M OPTaHOB JOJIKHO BECTHUCH B
cBsi3u ¢ ux Qynkuusamu (cp. Bi.Kaprnos - HawaneHsiii kypc ructonoruu, 1913r).
B3auMOOTHOIIEHUS MEXIY CTPYKTYpOH U GyHKIHMEH paccCMaTpUBAIOTCA C MTO3UITUHN
3aKOHA OUATEKMUUECKO20 Mamepuaiusma O €IUHCTBE MATEPUH U €€ JBUKCHUS.
[TosToMy CTpyKTypa BKJItOYaeT B c€0s1 MOHATUS U MOP(OIOTHIECKOTO CTPOCHUS U
GbyHKIUU.

N3ydeHne Kaxa0u CTPYKTYPbI JOJKHO ITPOBOAUTHCA ¢ UCTOPUUECKUX MMO3ULIUH,
OCHOBBIBAIOIINXCS HA IBOJIFOLIMOHHOM yueHuu Y. JlapBuHa, COINIaCHO KOTOPOMY BCE
COCTABHBIE YACTH YEJIOBEUECKOTO OPraHMU3Ma pacCMaTpPUBAKOTCA KaK PE3YJIbTAT
(UIOreHEeTHYECKOro pa3BUTHs. TeOpUHU pa3BUTHS TKaHEH (MapauiebHBIX PsIoB A.A.
3aBap3uHa U AMBepreHTHOro pasputus H.I'. XionuHa) ycTaHaBIMBaIOT OCHOBHBIC
3aKOHOMEPHOCTHU (POPMUPOBAHUS TKAHEW B PuioreHese



METOObI NCCNEOOBAHUS




B coBpeMEHHOM TMCTOJIOTHMH, LIUTOJIOTUH U SMOPHUOJIOTHHI
IPUMEHSIOTCSI Pa3HOOOpa3HbIE METOJIbI UCCIIEAO0BAHMS,
ITO3BOJISIIOIIME BCECTOPOHHE M3Yy4daTh MPOILECCHI PA3BUTH,
CTpOCHUA U (PYHKIIMHU KJIETOK, TKAaHEW U OPTraHOB.

[ TaBHBIMH dTaniaMM IIUTOJOTHYECKOTO U THCTOJIOTHYECKOTO
aHau3a SBJISIIOTCS BBIOOP 00ObEKTA UCCIEIOBAHMUS, TOATOTOBKA €r0
JUISl U3y4YEHUSI B MUKPOCKOTIE, MPUMEHEHHUE METOI0B
MHUKPOCKOITMPOBAHMS, a TaK)KE KaYSCTBEHHBIN U KOJIMYECTBEHHBIM
aHaJIN3 U300paKEHUM.

OOBbeKTaMH UCCIICIOBAHUS CIIYXKaT )KHBBIC M MEPTBBIC
(buKCUpOBaHHBIC) KICTKH U TKAaHU, M UX U300paKCHUS,
MOJTyYCHHBIC B CBETOBBIX M AJICKTPOHHBIX MHUKPOCKOIIAX.

OCHOBHBIM O0BEKTOM UCCICAOBAHUS SBISIOTCS 2UCMOI0SUYECKUE
npenapamul, IPATOTOBIICHHBIC M3 (PUKCHUPOBAHHBIX CTPYKTYP.
[Ipenapar MOKeT MPEACTaBIATh COO0M Ma3oK(HapuMep, Ma3oK
KPOBH, KOCTHOTO MO3Ta, CIIFOHBI, CIIMHHOMO3TOBOH KUJIKOCTU H
Ap.),0THEeYaToK (HarpuMep, CEIe3eHKU, TUMYCa,

IICUYCHM), MUIEHKY M3 TKaHHW (HampuMmep, COSIUHUTEIbHON HITH
OpIOIIMHEI, IJIEBPhI, MATKOM MO3rOBOM 000JI0YKH), TOHKHH cpe3.
Hau6omee yacTo a1 U3ydYeHUs MCIOIb3YETCS CPEe3 TKAHU KN
oprasa.



IIpouecc U3roTroBJIeHUs TUCTOJOIMYECKOr0 Npenapara Jjis CBETOBOU U JJIEKTPOHHOU
MHUKPOCKOIIMY BKJIKOYAET CIEAYIOLIUE OCHOBHBIE 3TAIlbI:

B3sITUE MaTepuasa u ero pukcarus,
YIUIOTHEHUE MaTepuarna,

IPUTOTOBJIEHUE CPE30B,

OKpaIlTMBaHUE UM KOHTPACTUPOBAHUE CPE30B.

JI71s1 CBETOBOM MUKPOCKOIIMY HEOOXOAMM €I11€ OJIMH 3Tall — 3aKII0YEHUE CPE30B B Oalib3aM WU
JpyTye Npo3pavyHbIe CPebl.

dukcanusa o0ecreynBaeT NPeAOTBPALICHUE NTPOLIECCOB PA3IIOKEHHS, YTO CIIOCOOCTBYET
COXPaHEHUIO IETIOCTHOCTH CTPYKTYpP. DTO JOCTUTAETCS TEM, UTO B3ATHIM U3 OpraHa MajJeHbKUAN
oOpaszerr MO0 MOrpykarwT B Gukcarop (CupT, GopMalIiH, PACTBOPHI COJICH TSIKEIIBIX METAJLIOB,
OCMHEBasi KHCIIOTa, CIIEIUAIbHBIC (PUKCUPYIOIINE CMECH), JINOO MOIBEPratOT TEPMUICCKOM
obpabotke. [Tox neiictBuem (ukcaropa B TKaHSIX M OPraHax MPOUCXOMAT CIOKHBIE (PUZUKO-
XUMHYECKUe n3MeHeHus. Hanboree cylmecTBEeHHBIM U3 HUX SIBISIETCS TIPOIECC HEOOpaTUMOi
KOAryJsIITuM OETTKOB, BCIIEICTBUE KOTOPOTO KU3HEAEATEIBHOCTD MPEKpaIiaeTcs, a CTPYKTyphl
CTaHOBSATCSI MEPTBBIMH, (PUKCHpOBAaHHBIMU. DHUKCAINS TPUBOIUT K YIUIOTHEHUIO U YMEHBIIICHHUIO
o0beMa KyCOYKOB, a TaKXkKe K YIyUIIEHHUIO MOCIEAYIOMEH OKpAacKU KIIETOK M TKaHEeH.

Yiiornenue marcpuajia, HGO6XOI[I/IMOC IJI TPUT'OTOBJICHUA CPC30B, ITPOU3BOAUTCA ITYyTCM
IMPOMUTBIBAHUS TIIPCABAPUTCIIBHO 00e3BOKECHHOTO Marcpuaia Hapa(I)I/IHOM, OCSJIIJIIONANHOM,
OpraHn4cCKuMu CMOJIaMH. bonee 6BICTpOC YIUIOTHCHUC JOCTUTACTCA IPUMCHCHUCM MCETOA
3aMOpPa’)XKNBaHUA KyCOYKOB, HAIIPUMCEDP, B )KI/II[KOﬁ YIUICKUCIIOTE.

IIpuroToBJieHNe CPe30B POUCXOAUT HA CHEIHATBHBIX IPpUOOopax — mukpomomax (s
CBETOBOM MHUKPOCKOIIUH) | Yibmpamuxpomomax (IJis JIEKTPOHHON MHUKpOcKkoruu). CMOTpr
CCBUIKY - MPUOOPHI JIsl U3TOTOBJIEHUS CPE30B



OxpamuBaHmne cpe3oB (B CBETOBOM MUKPOCKOITMHN) WJIM HAIBLICHUE UX COJISIMU
METaJIOB (B JICKTPOHHOM MHKPOCKOIIUH) IPUMEHSIOT JJIs YBEIMUCHUS
KOHTPACTHOCTH M300pXKEHUS OTACIBHBIX CTPYKTYp MPU pacCMarpuBaHUU UX B
MUKpOCKoTie. MeTo/ibl OKPACKU THCTOJIOTUYECKUX CTPYKTYP OUYE€Hb PA3HOOOpPA3HbI U
BBIOMPAIOTCS B 3aBUCUMOCTH OT 3ajia4 ucciaegoBanus. Cm. popym rucToioruyeckue
METOJIUKH.

['ucTonoruyeckue Kpacureiad (0 XUMUYECKON MPUPOJIE) MOAPA3ACIIIIOT Ha KUCIbIE,
OCHOBHBIC W HEWTpalibHbIE. B KauecTBe mpumMepa MOXKHO MIPUBECTU HANOOJEe
yHOTPEOUTENIbHBIN KPACUTEINb 2eMamoKCUIUH, KOTOPBIN OKpAIIUBAET s/Ipa KJIETOK B
(1OJIETOBBIN IIBET, U KUCIBIM KPACUTENIb — 303UH, OKPAIIMBAIOIINI IUTOIIa3MY B
PO30BO-KENTHIN 1BET. M30upareapHoe CpOACTBO CTPYKTYP K ONpPEACTICHHBIM
KpAacUTENSIM O0YCIIOBIICHO UX XUMHYECKUM COCTABOM U (PU3NUYECKUMU CBOMCTBAMH.
CTpyKTypBbl, XOpOIIO OKPAIINBAKOIIAECA KUCIBIMUA KPACUTEISIMH,

Ha3bIBAIOTCA OKCU(PUIBHBIMH, a OKPAIINBAIOIINECS OCHOBHBIMU —0a30(UIbLHBIMH.
Hampumep, nuuromniasma KJIETOK Yalle BCEr0 OKPAIIMBAETCsl OKCU(PHUIIBHO, a sSapa
KJIETOK — OKpaIlUBaOTCs 0a30()HIBHO.

CTpyKTypbl, BOCIPUHUMAIOIINE KaK KUCIIbIE, TAK U OCHOBHBIC KPACUTENH, SIBJISIIOTCS
HeUTpopriIbHBIMU (TeTepoduabHbIMU). OKpallleHHbIC penapaTbl 00bIYHO
00€3BOKMBAIOT B CIIUPTAaX BO3pPACTAIOIIEH KPEMIOCTH U MPOCBETISAIOT B KCUJIOJIE,
OeH30J1e, TONYOJIe UM HEKOTOPBIX Maciax. JJist JJIUTEIbHOTO COXPaHEHUS
00€3BOKEHHBIN T'MCTOJIOTHYECKUN CPE3 3AKITIOYAIOT MEXAY MPEAMETHBIM U TOKPOBHBIM
CTEKJIaMU B KaHAJICKUI 0anib3aM WU JIPyTUe BEIIECTBA. [ OTOBBIN TMCTOJIOTHYECKUM
npenapar MOXKET ObITh MCIIOJIb30BaH JJI1 U3YUYEHUS O], MUKPOCKOIIOM B TEUECHHE
MHOTHX JIET.

JJ1s1 AIEeKTPOHHON MUKPOCKOTIUU CPE3bl, MOTYUYCHHBIC HA YIBTPAMUKPOTOME,
MOMEIIAIOT Ha CIIeMATbHBIE CETKH, KOHTPACTUPYIOT COJIIMHU ypaHa, CBUHIIA U JPYTHUX
METaJUIOB, TIOCJIE YeT0 MPOCMATPUBAIOT B MUKPOCKOIIE U (hOTOrpadupyroT.
[Tonyuennsie MukpodoTorpaduu ciry>xar 00ObEKTOM U3yUYEHUSI HAPSY C
TUCTOJIOTMYECKUMU TpernapaTaMmu



METOObI MUKPOCKOMMPOBAHWSA
TMCTONOIMMYECKUX TIPEMNAPATOB




MHUKpOCKOTIHSI MOXET OBITh céemosast (C MCIOJIb30BAHUEM CBETOBOIO MHKPOCKOMA) |
anekmpoHnuas (C UCIOJIb30BAHUEM DJICKTPOHHOTO MHUKpOcKomna). CBeToBask MUKPOCKOIHS
MOXET OCYLUECTBIATBCA B IPOXOMAIIEM CBETE, KOrJa CBET IIPOXOAUT 4Yepe3 TOHKUU
IIPO3PAYHBIN TUCTOJIOTUYECKUI MPEnapar, Wik )K€ B OTPAXKEHHOM CBETE, KOITIa UCCIIEAYIOT,
HanpUMep, TOJCTBIA WM HEMPO3payHbIl OOBEKT. AHAIOTMYHBIM 00pa3oM, 3JIEKTPOHHAs
MHUKPOCKOIIUSI MOXET OBITh TPAHCMUCCUOHHOM, KOT/Ia ITyYOK 3JIEKTPOHOB MPOXOAUT CKBO3b
U3y4aeMbIi YJIBTPATOHKUM CpE3, WIM K€ PAaCTPOBOM, WIM CKAHUPYIOLIEH, KOIZa Iy4YOK
AJIEKTPOHOB OTPAXAETCsl OT IOBEPXHOCTU HCCIEAyeMOro ooObekra. B mepBoM ciydae
SJICKTPOHHBIH MHUKPOCKOI Ha3biBaeTcs TpaHcMuccuonueiM (TOM), a Bo BTOpoM —
ckanupyomum (COM).

CBeToBasi MUKPOCKOIIMS

MuKpocKonMpoBaHUE — OCHOBHOM METOJ M3Y4YEHUsl MPErnapaToB — HCIOJIb3YETCs B
ouonorun yxe Oonee 300 ner. CoBpeMEeHHBIE MHUKPOCKOIBI MPEICTABISAIOT COOOH
Pa3HOOOpa3HbIE CIOXKHBIE ONTHYECKHE CHUCTEMBI, OOJANalolIre BBICOKOW pazpemarouiei
CHOCOOHOCTBhIO W TMO3BOJISIIOIIME HM3y4YaTh OYEHb TOHKHE JI€Talld CTPOEHUS KIETOK H
TKaHel. Pa3Mep camoil MaJIeHBKOM CTPYKTYpbI, KOTOPYHO MOXHO BHUJIETH B MUKPOCKOIIE,
OIpeIeIIsAeTCS HAUMEHBIIIMM pasperaeMbiM paccrosiaueM (d0). B ocHOBHOM OHO 3aBHCHUT
OT JUTMHBI CBETOBOM BOJIHBI A, U 3Ta 3aBUCUMOCTb NPHUOIMKEHHO BBIpaxkaeTcs (GopMyJion
dO = A / 2. Takum oOpa3oMm, YeM MEHbIIE /JMHA CBETOBOW BOJIHBI, TEM MECHBIIIC
pa3peniaeMoe pacCTOSTHUE M TEM MEHBIIHME [0 pa3MepaM CTPYKTYpPbl MOXHO BHUJIETHh B
npenapare (T.e. BBIIIE «pa3peliieHre» MUKPOCKoTNa). [ToHATHE «yBEeTHYCHUE MHKPOCKOIIa»
OTHOCHUTCSI K €ro ONTHYECKOW CHUCTEME U BBIPAKAETCS B MPOU3BEACHUM YBEIUYEHUU
o0bekTHBa U OKyJsipa. OIHAKO «pa3pelieHrue» MHKPOCKOINA 3aBUCUT OT XapaKTEPUCTUK
00BEKTHBA U HE 3aBUCHUT OT OKYJISApA.

MunumanbHasi JAJMHA BOJIHBI BUIMMOW YacTH CIEKTpa CBETa COOTBETCTBYET MPHUMEPHO
0,4 mxMm (¢uoneroBbrit criekrp). CiienoBarenbHO, s 00BIYHOIO CBETOBOIO MHKPOCKOIA
paspeliaeMoe paccTosiHue paBHO mpudbauzutTenabHo 0,2 MkM, a oOlee yBeIUYEHUE
(mpou3BeneHNe yBEINYCHUST OObEKTURA HA yBeIuueHue okyssipa) qocturaet 2000 pas.



YasTpaduoneroBass MUKPOCKONUS

OTO pPa3HOBUIHOCTh CBETOBOM MHKpOCKONHMH. B  yinbTpaduoieToBOM MHMKPOCKOIIE
UCIIOJIB3YIOT OoJiee KOPOTKHUE YIbTpadUONIETOBbIE JYyYU C JJIMHOM BOJIHBI OKOJNO 0,2 MKM.
PazpemaeMoe paccrositHue 31ech coctaisier npuonusurenbHo 0,1 mMkm. [lonydenHoe B
yABTPA(PHUOJIETOBBIX Jy4aX HEBUAMMOE INIa30M H300pakeHue MnpeoOpasyeTcs B BUIUMOE C
MOMOILBI0 PETHCTpAllMM Ha (POTOIUVIACTUHKE WM MYTeM NPUMEHEHHUS CHEelUaJIbHbIX
YCTPOUCTB (T.K. TIOMHHECIIEHTHBIN SKPaH, WK JIEKTPOHHO-ONTHYECKUHN TpeoOpa3oBarep).

diopecueHTHass (JIIDMHUHECHEHTHAS) MEKPOCKOMUS

SBnenust GIIOOPECHEHIIMN 3aKIIOYAlOTCS B TOM, YTO aTOMBI M MOJIEKYJBI pslia BEIIECTB,
MOTJIONIasT KOPOTKOBOJHOBBIC JIy4d, MEPEXOnaT B BO30yxkJAeHHOe cocrosHue. OOpaTHBIN
nepexo1 13 BO30YXKJACHHOTO COCTOSIHUS B HOPMAJIbHOE MPOUCXOAMT C UCITYCKaHUEM CBETa, HO
C Jpyroil, Ooiblield JIUHOW BOJHBL. B (IIOOpPECHEHTHOM MHKPOCKONE B KAa4eCTBE
UCTOYHHKOB CBeTa JJig BO30YXJEHUS (IIOOPECICHIIMH TPUMEHSIOT PTyTHBIE WU
KCEHOHOBBIE JIAMITBI CBEPXBBICOKOTO JaBJICHUS, 00J1a/1al0IINe BHICOKOM SPKOCTHIO B 00JIACTH
cinektpa 0,25—0,4 mkm (Onwkuue ynprpaduonerobie jyun) u 0,4—0,5 mrm (cune-
¢uoneroBsie Jiyun). J[nMHA CBETOBOW BOJIHBI BBI3BAaHHOW (NIFOOPECIICHIIMU BCeTna OOoJIbIe
JUIMHBI BOJHBI BO30Y)K/IAOIIETO CBETA, TTOITOMY MX Pa3AeIsiOT ¢ TIOMOIIBIO CBETO(MUIBTPOB
U W3yyaloT wu300paxkeHue O0ObeKTa TOJNbKO B cBeTe (roopecueHunn. Pasznnuaror
COOCTBEHHYIO, WJIM TIEPBUYUHYIO, M HaBEJEHHYIO, WJIM BTOPUUHYIO, (uroopecieHiuio. JIrooast
KJIETKa JKMBOTO OpraHum3ma o0najaeT cOOCTBEHHON (UIFOOpECLCHIIMENH, OJHAKO OHA 4YacTo
ObIBaeT 4pe3BbIUAiHO ciaboil. BrTopuunas maroopeciieHIUsl BO3HUKAET TpU 00pabOTKe
MPernapaToB CIENHUATEHBIMU KPAaCUTEIIMHU —QIF0OPOXPOMaMHU.



®a30BO-KOHTPACTHASI MUKPOCKOIHUSA

OTOT METOJA CIYXKMUT JUIs TOJY4YEeHHsT KOHTPACTHBIX H300pakKeHHUI
IpO3payHbIX M OECLBETHBIX OOBEKTOB, HEBUAMMBIX IMPH OOBIYHBIX
METO/IaX MHUKPOCKONMpPOBaHUA. [l wu3ydeHuss mnpenaparoB B
OOBIYHOM CBETOBOM MMKPOCKONE HEOOX0auMasi KOHTPACTHOCTh
CTPYKTYpP JIOCTHUTAeTCs ¢ IMOMOIIBI0 OKpaliuBaHusi. Metoja (ha3oBoro
KOHTpAacTa 00eCIeunBacT HEOOXOAUMYI0 KOHTPACTHOCTh HM3y4aeMbIX
HEOKpAIIEHHBIX  CTPYKTYp 3a CYET  CHCUMAJIbHOWKOIbYEBOU
ouagpazmol, ITOMEIIAEMOM B KOHJICHCOPE, 7| TaK
Ha3bIBaeMOM ¢hazoeoti niacmunku, HaXoAsaIIehcss B OObEKTHUBE.

BCE CTPYKTYPbI, pA3INYAIOIIAECS IO MOKA3aTEII0 MPETOMIICHUS.
Pa3zHOBUAHOCTHIO METO/Ia (PA30BOI0 KOHTPACTA SBISECTCS METO/I
(ha30BO-TEMHONIOJILHOTO KOHTPACTa, AAIOIIUid HETaTUBHOE T10
CPaBHEHMIO C O3UTHUBHBIM (PA30BBIM KOHTPACTOM H300paKEHHUE.

Kpome mepeyncieHHbIX METOI0B, IJIs CHCIUAIbHBIX IeIei
IPUMEHSIOTCS MUKPOCKONNSI B TEMHOM II0JI€ IIPH U3YUYCHUHN JKMBBIX
00BbEKTOB, B MaJaroIIeM (OTPa)KEHHOM) CBETE JJISI PACCMOTPEHHS
TOJICTBIX O0OBEKTOB, MOJAPH3ANMMOHHAS MHUKPOCKOIMS 1715
M3YyYCHUS apXUTEKTOHUKU T'MCTOJIOTHYCCKUX CTPYKTYp — B
HOJIIpU30BaHHOM cBeTe. OnucaHue YTUX METOHOB U
COOTBETCTBYIOIIUX IIPUOOPOB MPUBOJUTCS B CHECIUATBLHEIX
PYKOBOJICTBAX.



IANEKTPOHHASI MUKPOCKONMUS




B »351€KTpOHHOM MUKPOCKOTIE UCIIOJIB3YETCSI HOMOK 3/IeKMPOHO8 ¢ 0osiee
KOPOTKHMH, YEM B CBETOBOM MHUKPOCKOIIE, IJTMHAMU BOJIH. [Ipu
Hanpsbkeauu 50 000 B qyiimHa BOIHBI 3JIEKTPOMArHUTHBIX KOJIEOAHMI,
BO3HHUKAIOIINX MPH JBMKCHUU TMOTOKA AJICKTPOHOB B BaKyyMe, paBHA
0,0056 uM. TeopeTHueCKH pacCUMTAHO, YTO pa3pelIacMoe pacCTOSHUE B
ATUX YCJIOBUIX MOXKET ObITh 0k010 0,002 uM, ninu 0,000002 MM, T.€. B
100 000 pa3 meHbI1IE, YEM B CBETOBOM MHUKpOCKOIe. [IpakTnuecku B
COBPEMEHHBIX AJIEKTPOHHBIX MUKPOCKONAX Pa3peiiaeMoe pacCTOSHUE
cocrapager 0,1...0,7 am.

C OMOIIBIO MPOCBEYMBAIONIETO (TPAHCMHUCCHOHHOI0) AJICKTPOHHOI'O
MHUKPOCKOIIa MOXKHO IOJIYYHTb JIUIIh TIOCKOCTHOE U300paKeHHE
U3ydaeMoro oobekTa (cpesa). Juis monydyeHus mpocTpaHCTBEHHOIO
IPEJCTABICHHS O CTPYKTYpaX MCIIONB3YIOT paCTPOBBIC (CKaHUPYIOIINC)
3JICKTPOHHBIC MUKPOCKOIIBI, CITOCOOHBIC CO3/1aBaTh TPEXMEPHBIC
n300paxkeHus. PacTpoBBIi 3JIEKTPOHHBIN MUKPOCKOI pabOTAET Mo
HPHUHIIAITY CKAHUPOBAHHMSI 3JICKTPOHHBIM MHUKPO30HIOM HCCJICTyeMOTrO
00BEKTa, T.€. MOCIIECIOBATEILHO «ONTYIBIBAET» OCTPO C(HOKYCUPOBAHHBIM
SJICKTPOHHBIM ITYYKOM OTJCIbHBIC TOYKH ITOBEPXHOCTH. J[yis
MCCIICOBaHMSI BEIOPAHHOTO Y4acTKa MUKPO30H I IBUTAETCS 110 €ro
TOBEPXHOCTH IO/ ICHCTBUEM OTKJIOHSIONINX AJICKTPOMArHUTHBIX
KaTyIieK (MPUHIIMIT TeJICBU3UOHHON Pa3BEPTKH).



[ noccaPum

['rcTosornueckue npenaparbl- MPEACTABISAIOT COO0M Ma3KH, OTIICYATKU
OPTraHOB, TOHKHUE CPE3bl KYCOUKOB OPraHOB, BO3MOXXHO, OKPAIlICHHbIE
CIIELHAJIbHBIM KPACUTENEM, TIOMEIIEHHBIE HA TPEIMETHOE CTEKIIO
MHUKPOCKOIIA, 3aKIIFOYCHHBIE B KOHCEPBUPYIOIIYIO CPElY U MTOKPHITHIE
ITOKPOBHBIM CTEKJIOM.

I'ucronorus - HAyKa O CTPOCHHH, PASBUTHUHU U JKU3HCACATCIbHOCTHU TKaHeH
JKUBOTHBIX OPTaHU3MOB.

KIIETKA- sniemenTapHas €quHUIIA )KUBOTO
Muxkpockonus - U3y4eHue 0ObEKTOB C MCIOJIb30BAHUEM MHUKPOCKOIIA.

CBeToBasi MUKPOCKOIHS- 00€CIIEYNBACT YBEINUCHHUE /10 2-3 ThICAY pa3,
[IBETHOE U MOJBUKHOE N300paKEHUE KUBOTO OOBEKTA, BO3MOXKHOCTh
MUKPOKHMHOCHEMKHU U JIJIUTEILHOTO HAOJIO/ICHUS OJTHOTO U TOTO K€ 00BbEKTa,
OLICHKY €r0 JUHAMUKU U XUMHU3MA.

TkaHu- MPEACTABIISIOT COO0M CUCTEMY KJIETOK U HEKJIETOUHBIX CTPYKTYP,
O00BEIMHUBIINXCS U CIICIUATU3UPOBABIINXCS B MPOIECCE IBOIIOLIUHN JIJIS
BBINTOJTHEHUS BOKHEUINX (DYHKIIMH B OpraHU3ME.

®Da30BO-KOHTPACTHASI MUKPOCKOIUSI — METOJ] MOTYyUYEeHUSI U300paKEeHUM
B ONITUYECKUX MUKPOCKOIAX, ITPU KOTOPOM CIABUT (pa3 3JIEKTPOMATHUTHOM
BOJIHBI TPAHC(HOPMUPYETCA B KOHTPACT UHTEHCUBHOCTH



dnyopeciieHTHAs MUKPOCKOIIHS — METO/ ITOJTyYCHUS
YBEJIMYEHHOTO N300paKEHUS C

HCIOJIb30BaHUEM JIFOMUHECIICHITMHU BO30YKIEHHBIX aTOMOB U
MOJIeKyl oOpa3na. B ¢ayopeciieHTHOM MHKPOCKOIIE 00pasell
00JTy4aeTcsl CBETOM € OOJIbIIIEH YacTOTOM, a H300paKEHUE
MOIyYar0T B ONTUYECKOM criekTpe. M3myueHue odpasia,
COOTBETCTBEHHO, IIPOITYCKAETCS Yepe3 (PUIIBTP, OTCEKAIOIIUIMA
CBET Ha 4acToTe BO30ykacHMs. M300pakeHue
(bIyOpeCIEHTHOTO IIpenapara MoKeT c(hoTorpaupoBaHO
CICIIMAIM3UPOBAHHON IU(PPOBOM KaMepoil, MO3BOISIOIICH
Ae7aTh CHUMKH C OONBIION BRIACPKKOM. JIJIsT HEKOTOPHIX
N300paKCHU 3TO BpeMsi MOXKET JocTuratb 60 MUHYT.

Llutosiorus- Hayka O pa3BUTHUU, CTPOCHUU U
KUZHEACATEAbHOCTH KJIETOK

OJIEKTPOHHAA MUKPOCKOIINA -COBOKYITHOCTh METO/IOB
HCCJIEIOBAHUSA C TTOMOIIBIO AJIEKTPOHHBIX

MMKPOCKOIIOB MUKPOCTPYKTYP TE€J UX JIOKAJIbHOI'O COCTaBa U
JTOKAJW30BaHHBIX HA IMTOBEPXHOCTAX WM B MUKPOOOBEMAX TEJ
ANEKTPUYECKUX U MAarHUTHBIX ITOJICH.

DOMOpPHOJIOTHs- YYEHHE O 3apOAbIIIe, 0 3aKOHOMEPHOCTSIX €ro
pa3BUTHS.



TECTBI

1. Yro u3y4yaeT rucToIOrus?
a) YYCHHE O KJIETKE

b) yuenue o 3aposbiiie

C) HayKa O CTPOCHHUH, Pa3BUTHUH M KM3HEIACATEILHOCTH TKAHEH KUBOTHBIX
OpPraHu3MOB

2. Yro u3ydaeT [UTOIOTHS?

a) YYCHHUE O 3apOIbIIIC

b) yuenue o KieTke

C) HayKa O CTPOCHUH, Pa3BUTHUU U KU3HEAEATEILHOCTH TKAHEH )KMBOTHBIX OPraHU3MOB
3.Ut0 usydaet SMOPHOIOTHS?

a) yYEHHE O KIIETKE

b) ydenue o 3apojpbiiie

C) HayKa O CTPOCHHUH ,Pa3BUTHUHU U KUZHEACATEIPHOCTH TKAHEH >KMBOTHBIX OPraHU3MOB
4.YT1o Takoe TKaHu?

a) YYCHHE O KJIETKES

b) ydueHue o 3apopliiie
C) HayKa O CTPOCHHUH, Pa3BUTHH M KU3HEAEITEIbHOCTH TKaHEH KMBOTHBIX OPIaHU3MOB



5. Uto Takoe kierka?
a) UCIOJIb30BaHUEM MHUKPOCKOIIA
b) Ma3ku oTmeyaTku OpraHoB
C) HaMMeHbIIas €AUHNLIA YKUBOTO
6. UTo sABIAETCSA OCHOBHBIM OOBEKTOM HCCIIEIOBAHKS 7
Q) THCTOJIOTHYCCKHE Mperaparhl
b) xmeTka
C) oprax
7. Yt0 siBAsAeTCS IIaBHBIMH dTallaMU aHAJIn3a?
a) U3ydeHue KaKIO0U CTPYKTYPBI
b) BEIOOp 00BEKTA HCCIICTIOBAHUS
C) TIO3HAHKE 3aKOHOMEPHOCTEH
8. Hanbomee yacto 1Sl H3yYSHHSI UCIIOIb3YETCS !
a) KJICTKY
b) cpe3 Tkanu win opraHa
C) THCTOJIOTHYCCKUI Mpernapar
9. Uto obecreunBaeT (HUKCAIU?
a) IPONUTHIBAHHE 00€3BOKEHHOIO MaTepuaja napaguHoM
b) okparmBaHKe WM HalbUICHHE CPE30B
C) TIpeJOTBpAIllCHHE MPOICCCOB PA3I0KCHHS
10. Kakum myTeM IpOH3BOIUTCS YIUIOTHEHHE MaTepraa?

a) IMPOMMUTBIBAHUC ITPEABAPUTCIIBHO 00€3BOKEHHOTIO Marcpualia Hapa(l)I/IHOM, OHUJIIIONANHOM,
OpraHn4cCKNMHU CMOJIAMHU

b) okparmmBanue
c) pukcanuei



11. Ha xakux nmpuOopax MpOUCXOAMT IIPUTOTOBICHUE CPE30B?
a) B DJICKTPOHHOM MHMKPOCKOIIC
b) MuUKpoTOMax M yJIbTPaMUKPOTOMAX
C) CBETOBOW MHUKPOCKOII
12. Ha kakuie KpacuTeNu MOAPa3aesOTCS THCTOJOTMYECKIE KPACUTEIH
a) OCHOBHEBIE
b) HelTpabHbIC
C) KHCIIbIe, OCHOBHBIC U HEHTpAJIbHBIC

13. Kak Ha3bIBalOT CTPYKTYPbI BOCIIPHHUMAIOIINE KAaK KMCJIBIC TaK U OCHOBHBIC
KpacHuTeu?

a) Oa3aduibHBIC
b) so3unabuILHBIC
C) HeUTpapUIbHBIMH
14.Kakoit MOKeT OBbITh MUKPOCKOTIHS !
a) CBETOBas M 3JICKTPOHHAS
b) cBeroBas
C) 9JICKTPOHHAS
15. Yro Takoe MUKPOCKOTIMPOBAHHE?
a) OCHOBHOM METOJ M3YUYCHHS MperapaToB

b) MeToj oydeHUsT YBEIMYCHHOTO U300paKCHHS C
UCTIOJIb30BAHNEM JTFOMUHECIICHIINY BO30YKIEHHBIX aTOMOB U MOJICKYJI 00pas3Iia.

C) METOJI MOJTYYCHHUS N300PaKCHUI B ONTHYCCKUX MUKPOCKOIIAX



16.CKOJIBKO JIET YK€ MCIOIb3YETCSl B OMOIOTUU
MUKPOCKOIIMPOBaHUE !

a) 200 et
b) 300 net

c) 400 net

17. Yto Takoe ynbTpadroaeToBasi MUKPOCKOIIHS !

a) METOJI HOJYyUYCHUS YBEINUCHHOIO H300PaKEHUS C
HCIIOJIb30BaHUEM JTIOMUHECIICHIIMU BO30YKAEHHBIX
aTOMOB M MOJICKYJI oOpa3lia

b) MeTox mony4YeHHs N300paKECHHI B ONTHYCCKUX
MHKPOCKOITax

C) Pa3HOBUIHOCTH CBETOBOM MUKPOCKOIIUH

18. CKOJILKO COCTaBISIET pa3periacMoe PacTOSHUE
yABTPa()UOIETOBOM MUKPOCKOITHU !

a) 0,1 MKM
b) 0,2 MkMm
c) 0,3 MKM



1-c
2-b
3-b
4-a

6-a
7-b
8-b

10-a
11-b
12-c
13-c
14-a
15-a
16-b
17-c
18-a

OTBETbl HA TECTOBbIE 3AOAHUSA




BYKNET

UcTopus rucroioruu

B TeueHue AJIUTEIBHOIO BPEMEHM T'MCTOJIOTUS HE Obla
CaMOCTOSITEIIbHOM HAayKOM — OHa BXOJIMJa B COCTaB
aHaTOMHUM TOJILKO B Hadaye X1X Beka B CBSI3H C
Pa3BUTHEM MHUKPOCKOIHUYECKON TEXHUKHU U
YCOBEPIIICHCTBOBAHUEM ONTHYCCKHX CHCTEM MHKPOCKOIA
TUCTOJIOTHUSI MPHUOOpENa CaMOCTOSITEIIBHBIC 1IEIU U
CpeJICTBa UCCIICAOBAHMS






[TosiBneHrE HCTOPUYECKOM IMCTOJOTHN KAaK HAYKH TECHO CBSI3aHO C M300pETEHHEM
MuUKpockona. [IepBbiii MUKpPOCKOI ObLI CKOHCTpYyUpoBaH rojutanauemM 3. Slncenom B 1590 roxy.
B 1612 roxgy mukpockon uzrotoBui I'. I'anuneit. OqHaKo 3TH MUKPOCKOIBI HE ObLIN
UCIIOIb30BaHbI JJIsI TUCTOJIOTUYECKUX MCCIIEIOBAHMM, BCIECICTBUE UX HE3HAUYUTEIIbHBIX
yBenuueHuil oobekTa. B 1659 rony anrmuiickuii ¢pusuk X. ['ToMreHc CKOHCTPYyUpOBa
MUKPOCKOT, KOTOPBIM BOCIOIb30BaJics ero cooreuectBeHHUK P. ['yk. B 1665 roay P. I'yk
MPUMEHUIT ATOT MHUKPOCKOII JIJII H3yYEeHHsI TOHKOTO CTPOEHUs MpoOKu. B mpoOke oH 00HApYKHIT
OT/ICJICHHBIC JAPYT OT JApYyra sSYCHKH Ha MOJA00Me MUCSIUHBIX COT, KOTOPbIe Ha3Ball KJIeTKaMu (0T
rpedeckoro kutos — mojocts).

EctectBenHo, uto ['yk He BH/IEN COMEPKUMOE KIETKH (COOCTBEHHO KJIETKY B COBPEMEHHOM
MOHUMAaHHH), MTOCKOJIBKY OH HCCIIC0BA MEPTBYIO PACTUTEIbHYIO TKaHb (OMPOOKOBEBIINE
000JI0YKH PACTUTEIBHBIX KJICTOK), TEM HE MEHEE STOT TEPMHUH COXPAHHUIICS [0 HACTOSIICE
Bpemsi. MccnenoBanus ['yka MosioKuiaym Ha4aJi0 MUKPOCKOIMMYECKOMY U3YYEHHIO PACTCHUM.
OTKpbITHE KIIETKU B PACTEHUSIX TOOYIUIIO UHTEPEC K U3YUYEHUIO MUKPOCKOMUYECKOTO CTPOEHUS
OpPraHoB KUBOTHBIX. OAHAKO 37€Ch UCCIEA0BATEIN CTOJKHYIJINCH CO 3HAUUTEITbHBIMU
TPYAHOCTSIMU. BO-TIEpBBIX, dKUBOTHBIE KJIETKU MEJIKHUE 10 CPABHEHUIO C PACTUTEIBHBIMU, BO-
BTOPBIX, B HUX OTCYTCTBYIOT IJIOTHbIE OOOJIOYKH U OHHU TJIOXO OTTPAHUYEHBI APYT OT Apyra U B-
TPEThUX, OHU MSITKHE U U3 HUX TPYJHEE U3rOTOBUTH TOHKHE cpe3bl. [loaToMy HEOOX0auMO
OBLTO HAWTH BO3MOYKHOCTH YIUIOTHEHHs MaTepuana ((hukcaius), ero OKpackKu U U3rOTOBJICHHE
TOHKHUX CpPE30B.

[lepBble uccaea0BaHUS HaJ KUBOTHBIMH OOBEKTAMU MPOU3BEI UTATBIHCKUN UcciaeaoBaTeab M.
Manenuru. B nepuoa ¢ 1676 mo 1719 rr. A. JIeBeHIyK OTKpPbLI KpacHbIE KPOBSIHBIE TENbIIA,
MY>KCKHE TIOJIOBbIE€ KJIETKH U HEKOTOPBIX MPOCTEHIINX KUBOTHBIX. MccinenoBanusamu JleBeHryka
sauHTepecoBacs [letp I. OqHako HET TOUHBIX CBeJIeHUH O TIOKyIKe MUKpockona [lerpom I 3a
rpanunieii. B Poccuu MUKpOCKOITBI Hava M U3roTaBiuBarbes ¢ niepoii yeTBeptu XVIII Beka.
OpnHako OHU HE OBUIA MCIOJIb30BAHBI 111 TUCTOJOTMYECKUX UccaeqoBaHu. OHU
KOJIJIEKIIMOHUPOBANUCh B KyHCTKamepe. [lepBrlil ycOBepIIEHCTBOBAHHBIA MUKPOCKOIT ObLIT
u3rotoBiieH pycckum mMexanukom W.I1. KynuOunesim. Hauano cucremarnueckomy NpUMEHEHUIO
MuKkpockona B Poccuu 6n110 mosioxxero M.B. JIoMOHOCOBBIM, KOTOPBIN TPUMEHHUI €T0 B
XUMHUYECKHUX UCCIICOBAHUSAX.



HUcTopus rucronorun

B TedeHune AnuTENEHOrO BPEMEHU I'MCTOJIOTHS He Oblia
CaMOCTOSITEIbHON HayKOW — OHA BXOJHMJIA B COCTAB
aHaTOMUHM TOJIbKO B Hayane XIX Beka B CBS3U C pa3BUTHEM
MUKPOCKOIMMYECKON TEXHUKU U yCOBEPLUIEHCTBOBAHUEM
ONTUYECKUX CUCTEM MUKPOCKOIA TUCTOJIOTHS TpHodOperna
CaMOCTOATENbHBIE LIETH U CPEICTBA UCCISIOBAHHUS.

ITosiBIeHHE MCTOPHYECKOM T'MCTOJIOTHM KaK HAyKH TECHO
CBSI3aHO ¢ M300peTeHneM Mukpockomna. [lepBbiit
MHKPOCKOII OBbLI CKOHCTPYHPOBAH TOJUIAHILIEM 3.
SAncenom B 1590 rony. B 1612 romgy Muxpockor
nzrotoBuia I'. Ianuneit. OHaKO 3T MUKPOCKOIMBI HE ObUIH
WCIIOJIB30BAHBI ISl TUCTOJIOTHYECKUX MCCIIEJOBAaHHH,
BCJIEJICTBHE MX HE3HAYUTEIbHBIX YBEIHMUCHHH 00beKkTa. B
1659 roay annmiickuii ¢pusuk X. [toiirenc
CKOHCTPYHPOBAJl MUKPOCKOII, KOTOPBIM BOCIOJIH30BAJICS
ero cooreuectBeHHUK P. 'yk. B 1665 roay P. I'yk
MIPUMEHIIT 3TOT MUKPOCKOI JJIsl M3y4€HHsI TOHKOTO
cTpoeHus npobku. B mpoOke oH 0OHAPYX W OT/ACTICHHBIC
JpYT OT Jpyra sSYeiKu Ha MoAo0ue MUeINHbBIX COT,
KOTOpbIC Ha3Bal kietkamu (0T rpedeckoro kutos —
[OJIOCTB).

EcrectBenHO, uTo ['yK HE BUJIEN COAEPKUMOE KIETKH
(cOOCTBEHHO KIIETKY B COBPEMEHHOM MOHHMAHUH),
TTOCKOJIBKY OH HCCIJIEZIOBAT MEPTBYIO PACTUTEIBHYIO TKaHb
(ompoOkoBeBIIIHEe 000IOUKH PACTUTEIBHBIX KJIETOK), TEM
HE MEHEE 3TOT TEPMHUH COXPAHMIICS 110 HACTOSIILEE BPEMS.
UccnenoBanus ['yka nonoxxuinu Hayano
MHUKPOCKOIIUYECKOMY U3yUEHHIO pacTeHUi. OTKpbITHE
KJICTKH B PACTEHUSX MOOYIMIIO MHTEPEC K N3YyUEHHIO
MUKPOCKOIMYECKOTO CTPOCHHSI OPTraHOB KUBOTHBIX.
OnHaKo 3/1eCh UCCIIE0BATENN CTOJIKHYIHUCH CO
3HAYUTENbHBIMU TPYIHOCTSAMU. BO-1IepBBIX, JKUBOTHBIE
KJIETKH MEJIKHE IO CPABHEHHUIO C PAaCTUTENIbHBIMHU, BO-
BTOPBIX, B HUX OTCYTCTBYIOT IUIOTHBIE OOOJIOYKH W OHU
IJIOXO OTTPAHUYEHBI IPYT OT JIpyra U B-TPEThUX, OHU
MSATKHE U U3 HUX TPyJHEE U3TOTOBUTH TOHKHE CPE3BI.
[TosToMy HEOOXOAMMO OBLTO HANTH BO3MOXHOCTH
YIUIOTHeHUs Marepuana ((pUKcaius), ero OKpacku u
W3TOTOBJICHNE TOHKUX CPE30B.




[lepBble uccnenoBaHus HAJl )KUBOTHBIMU OObEKTAMU MPOMU3BEN UTAIBSIHCKUN HccneaoBares M. Manbsnuru. B
niepuop ¢ 1676 mo 1719 rr. A. JIeBeHT'yK OTKPBLI KpacHbIE KPOBSIHBIE T€JIblla, MY>KCKHE MOJOBbIE KIETKH U
HEKOTOPBIX MPOCTEHINNX KUBOTHBIX. MccnenoBanusmu JleBenryka 3auntepeconaics [lerp I. Onnako HeT
TOYHBIX CBEJCHUN O MOKyIke Mukpockomna [lerpom I 3a rpanureii. B Poccun MUKpOCKOTIBI HaYaH
U3roTaBiMBaThes ¢ nepBoit yerBepTr X VIII Beka. OnHako oHU He OBLIH UCIOIB30BAHBI ISl THCTOIOTHYECKUX
uccienoBanuil. OHU KOJUIEKIMOHUPOBAINUCH B KyHCTKamepe. IlepBblil ycoBepIIEeHCTBOBAHHBIN MUKPOCKOIT OBbLT
n3roToBJieH pycckuM MexanukoMm W.I1. KymuOuasiv. Hadanmo cucremarnaeckoMy IpUMEHEHHUIO MUKPOCKOTIA B
Poccun 65110 nmonoskeno M.B. JIoMOHOCOBBIM, KOTOPBIN MMPUMEHIIT €TO B XMMHUYECKUX MCCIICTOBAHUSX.

K mukpockonmueckum uccienopanusm XVIII Beka cnenyer otHectn padotsl K.®. Bonbda, koTopslit
UCCIeaysl pa3BUTHE KUIICYHHUKA 3aPOABIIIA ITULBI, BBICTYIINI IIPOTHUB TOCIIOACTBYIOIIMX B TO BPEMS
MeTahU3UTHIECKUX B3IVISZOB O PA3BUTHH KaK POCTE YXKe TOTOBOTO OPTaHM3Ma, 3aJI0’KEHHOTO B TIOJIOBOM
kietke. M.M. TepexoBckuii, n3yuas pa3BUTHE HHPY30pHii, OMPOBEPT MPECTABICHUE O 3aPOKICHUU UX U3
MIBUIA U TpsA3U. BoJbIION BKIaa B pa3BUTHE TMCTOJIOTUH BHECIU pycckue yueHble A.M. HlymnstHckmit
(Mukpockonuueckoe crpoenue nodek), J[.C. CamoiiaoBuy (M3ydeHre 49yMHONW HH(EKIIUN) U JIp.

B niepBoii mosmoBute XIX Beka HA4ai0Ch U3yYeHHE BHYTPEHHETO COMEPKMMOTO KIETKH (CIIM3UCTOTO COKa).
B 1831 rony B kietke obHapyskeHo sapo (P. bpoyH).

B 1840 rony mist 0003HaYCHUST BHYTPEHHETO COJCPKUMOTO KJICTKH BBEICH TEPMHH MpoToruiazma (SH.
[Typkuse).

B 1838 rogy nossunacek padbora Hemerkoro 6oranuka M. Illneiinena, B KoTopoit Obliia BRICKa3aHA MBICIIb O
TOM, YTO PACTUTEIILHBIA OPraHW3M €CTh arperar KJICTOK.

B 1839 roay nemenkwuii 300ior T. [lIBanH pactpocTtpanwi npeacrapienus [nelinena Ha >kuBOTHBIX. B
pabore «MHUKPOCKOMUYIECKOE UCCIIEOBAHUE O CXOJICTBE B CTPYKTYpPE U POCTE KUBOTHBIX M PACTCHHUID OH
chopMyIUpoBaj KIETOYHYIO TEOPHUIO, YTBEPKAAIONIYI0 BCEOOIIHOCTh KJIETOYHOTO CTPOSHUS )KUBOTHBIX U
pacTeHuil.

OCHOBHBIMHU TTOJIOKEHUSMH KJIETOUHON TEOPUU OBLIH CIEIYIOIINE: BCE TKAHW PACTCHHM M )KMBOTHBIX COCTOST
U3 KJIETOK, BCE KIJIETKU 00pa3yIoTCs €IUHBIM CIIOCOOOM M OPTraHU3M SIBIIIETCS CYMMOM KJIETOK C TOUYKH 3pEHUS
cTpoeHus: U QyHKUUU. OTKPHITUE KIETOYHOU TEOpUU ObLIO OYEHB BBICOKO OLleHeHO @. DHrenbcoM. OH
NPUYHCITHI €€ K TpeM BelaukuM oTKpeiThsaM XIX Beka. Kierounast Teopust ObUIa MoCTaBICHA PSJIOM C 3aKOHOM
MIPEBPALLEHUS SHEPTUU U SBOJIIOIIMOHHBIM yueHueM Y. JlapBuHa.



Opnnaxo knetouynast teopusi llneitnena-1lIBanna
MMeJia psiJl HEJOCTAaTKOB: KJIETKAa MHOTOKJIETOYHBIX
OPTaHMU3MOB CUUTAIACh CAMOCTOSTEIIbHON KUBOU
SAMHUIIEH, KJIIETKA paccMaTpuBaiach aOCTPaKTHO,
BHE CBSI3U C OPTaHU3MOM, MPU3HABAIOCH
BO3MOYKHOCTb BO3HUKHOBEHUS KJIETKU U3
HEKJIETOYHOTO BEIIECTBA U CYMTAIOCH, 4TO 0e3
KJIETKU HET KU3HH. 1er0 00 aBTOHOMHOCTH KIIETKU
pa3BuBai HeMmelkuil nmaronor P. Bupxos. On
0OBbsICH:I, O0JIE3Hb OpraHu3Ma HapyLICHUSIMU B
OTICIIBHBIX KJIETKaX. DTUM OBLIO MOJIOKEHO HAYasIo
LEJUTIOJISIPHOM MAaTOJIOTMH, KOTOpas MpeAcTaBisiia
OpraHu3M Kak IpOCTyI0 CyMMY KieTok. Wen
BupxoBa nponuxnu u B ¢pusunonoruro. Hemerkumii
¢duzuonor M. @epBoOpH ABISAETCS OCHOBATEIIEM
neuTosipHor pusuonoruu. Uaest kKotopoit cocTosiia
B TOM, YTO BC€ (PM3MOTOTHYECKUE SBIICHUS B
MHOT'OKJIETOYHOM OPraHu3Me OMpPENEIIIOTCS
MpOoIEeCCaMU, KOTOPBIE MMPOUCXOIAT B OTACIBHBIX
KJIeTKaX. Takoe MEXaHNCTUUYECKOE MPEACTABIECHUE O
KJIETKE BBI3bIBAJIO OTPULIATEIIBHOE OTHOLICHUE K
KJIETOYHOM TeopuH B 1esioM. [IpoTuBHUKM
KJIETOUHOM TEOPUH YIYCKaJIU U3 BUIY, YTO
MHOTOKJICTOUHBIE OPTaHU3MBbI TIPEICTABIISIIOT COOOM
J)KUBOE TEJI0, HAXOMSIIEECS B HEMIPEPHIBHOM
pPa3BUTHH, I1I€ KJIETKAa UMEET COMMOAYMHEHHOE
MOJIOXKEHHE. DTO CBOMCTBO HE MO3BOJISIET
paccMaTpuBaTh KJIETKY KaK CAMOCTOSITENIbHYIO
CAUHUILY.

Takum o0pa3om, pa3BuUTHE 3apyOE)KHOM TMCTOIOIHH
B XIX u Hagane XX Beka mpuBeso K
MEXaHUCTUYECKOMY MPEJICTABICHUIO O KJIIETOUHOM
CTPOEHHUH OpraHu3Ma.




IIepBbiMu rucronoramu B Poccuun 0butn H.M. Sky0oBud u @.B.
OBCSIHHUKOB. Pa0OThI 3TUX YYEHHBIX IO MUKPOCKOIMMYECKOMY
CTPOEHUIO MO3Ta U HEPBOB MOJIOKWIN HAYAJIO YCIIEITHOMY
Pa3BUTHIO TUCTOJIOTHH.

JlanpHEWIee pa3BUTUE TUCTOJIOTUHA B POCCUU CBSI3aHO C
nMmeHamu A.U. baOyxuna, K.A. ApnHiureina, [1.1. Ilepemexko,
M./1. JIaBnoBckoro u ap. Tpyasl A.W. babyxuHa no
CPAaBHUTEIIbHOMY U3YUYECHUIO CETYATKU IIa3a U PA3BUTHIO
JIEKTPUYECKOTO OpraHa y pbl0 COXpaHWIN CBOC 3HAUCHUE U B
Hacrosmee Bpems. M. /1. JlapnoBckui BMecte ¢ D.B.
OBCSIHHUKOBBIM CO3/IAJIX IIEPBOE PYCCKOE PYKOBOACTBO 10
TUCTOJIOTUH.

K.A. ApHIITENH, NPEITIOKNUB METOI METHUJIIEHOBOW CHHHU, ITPOBEI
CEepUI0 PadOT MO U3YYCHUIO OKOHYAHUN HEPBHBIX BOJIOKOH B
pa3u4HbIX TKaHsIX. CenoBarelibHO, OCHOBAHHASI BHAYAJIE HA
ONKCATEIbHOM, CPABHUTEIILHOM U OTYACTHU Ha
SKCIIEPUMEHTAIIBHOM METOJaX U3yYEHUs, COBPEMEHHAS
TUCTOJIOTUS IIUPOKO UCIIOJIB3YET 3BOJIIOLIMOHHBIN,
OKOJIOTUYECKHUM, TEHETUYECKUI U BO3PACTHOU METOJIbI
TUCTOJIOTUU.
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