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OBLLUASl MUKPOBHMOJIOTUSA

r n asa |
MMKPOCKON U TEXHHMKA MMKPOCKONMPOBAHMA

Jns usydueHus KJI€TOK MHKPOOPraHH3MOB, He BHIHMBIX
HEBOODYKCHHBIM TJ1a30M, NPHMEHSIOT CHerHalibHble ONTH-
yecKHe NpHOGOPH — MHKpPOCKONH (rpey. micros — MaJibif,
scopec — cMOTpI0), ofecneyuBalOLine yBeJiHueHHe HCCJe-
JyeMbiX o0BeKTOB B COTHH (CBeTOBHle MHKPOCKONB) H Jie-
CATKH ThICAY (3JEKTPOHHEE MHKpPOCKONBI) pas.

C noMoupio CBETOBOr0O MHKPOCKONa B MHKpOOHONOrHY
H3y4yaloT MOPQOJIOTHIO H CTPOeHHe KJeTOK MHKpPOOpPraHH3-
MOB, HX POCT W DPa3BHTHE, NPOBOAAT NEPBHYHYIO HIEHTH-
¢uranmio (nar. identitas — oroxpecrTBieHune) uccaenye-
MBIX OPraHH3MOB, BelyT HaOJIOIeHHs 3a XapaKTepoM pas-
BUTHS MHKpOOHBIX IIeHO30B (coofuiecTs) B IiouBe M JpY-
rux cyberparax.

CylecTByeT HECKOJNBKO MOAeJiel CBETOBHIX -MHKPOCKO-
A0B, CPelH KOTOPHIX HaunGojee pacnpocrpahedn MBH-1,
MBP-1, MBP-1A.

C noMomipio 3JEKTPOHHOTO MHKpPOCKONAa B MHKPOOHO-
JIOTHH HCCAenyloT cyOMuKpocKomuueckoe (Jn1aT. sub —
BHYTPb, CBEpX) CTPOeHHe KJeTOK MHKPOOPraHH3MOB, Bbi-
SIBJISIOT HeM3BeCTHhle paHee cBocoOpasHbie (POPMBI MeJb-
qafIIHX MHKPOOPTraHU3MOB, BELYT HX YUET.

1. CBETOONTUMYECKAS MMKPOCKONMUA

YCTROHCTBO MMKPOCKONa

MHuKpocKon cocTOHT W3 JBYX 4acrefi: MexaHHYeCKOH
(noacobuoit) u onTH4yeckod (riasHOM).

K MexaHKM4ecKOH YacTM OTHOCATCA LITATHB, NpeIMer-
HEIfl cTOMMK, TyGyc (Tpyba),

HlTarue coctouT H3 OCHOBaHHS H KOJOHKH (TyGycomep-
katensi). OcHoBaHMe clleflaHO B BHAE NOAKOBH AJsl YCTOM-
yHBOCTH MiuKpocKona. KonoHka wumeer QopMmy Ayru, 4rq
cosjiaer yno6CTBO AJisi NMEPeCTaHOBKH MMKpOCKOINA.
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K wratiBy NpHMBbIKaeT KOpoOKa MEXaHH3MOB, CHCTEMA
3y6uarhbiX KoJieC JJIsl PETYJISIHE ABHIKEHHS Ty6yca. Cucre-
Ma NPHBORMTCH B AEHCTBHE BpalleHHeM MaKPOMETpHYECKO-
IO U MHKPOMETPHYECKOr0 BHHTOB.

MakpoMeTpHYECKHH BHHT (xpemannepa, 3y0-
YaTKa, MAKpOBHHT) CIyKHT AJIfi NpEJBapHTENLHOH OPHEH-
THPOBOYHO! YCTaHOBKH H300paeHusi pacCMaTpHBaEeMOro
o6beKTa Ha (OKYC.

MuKpOMETPHUYECKHH BHHT (MHKPOBHHT) HC-
nonb3yercsi ISl nocnepylomel, Gosiee YeTKOH YCTaHOBKH
Ha ¢okyc. Ilpy mnonHoM NOBOpPOTe MHKDOCKONHYECKOrO
BuHTa Tpy6a' nepensuraercs Ha 0,1 mm (100 MKM).

Tlpy BpaiieHHH BHHTOB TIO 4acoBOH CTpejKe Tpy6a
ONyCKaeTcsi [0 HaNpaBJIEHHIO K Npenapaty; NpH BpalleHHH
IPOTHB YaCOBOH CTPEJIKH — OT dlpernapaTra.

IIpedmetHblli CTOAUK CNYXHT AJisi NOMEIIEHHS Ha HEM
npenapata ¢ 006BbEKTOM MHCCJEIOBaHHA. TlpenMeTHEIH CTO-
JMK BpallaeTcss ¥ TepeMeniaercss Bo B3aHMHO NeEpIeHAH-
KyJISIpHBIX IUIOCKOCTSIX € NOMOIIBIO BHHTOB. B mentpe cro-
JUKa HaXOAMTCH KpyIjioe OTBEPCTHe JJIA OCBEIICHHS
npenapata CHH3y JyuaMH CBeTa, HarpapJiieMBIMM 3€pKa-
JoM MuKpockona. Ha cTosinke BMOHTHPOBAHBI ABa 3aMKH-
Ma (XKJeMMbl) — NPYKHHSANIHE METAJJIHIeCKHE NJIACTHFKH,
npeinasHauyeHHble JJisi SaKpeIUieHHsi Ipenaparta.

Eciu Heo6XOLHMO MCCJIE€0BaTh NOBEPXHOCTH INpenapa-
Ta, He AONYCKas NpONycKos (4To BaXKHO TPH IOJICYETE),
MM ecau Bo BpeMsi paGoThl TpeGyeTcsi NOBTOpPHOE Haliio-
IeHHe Kakoro-iu0o OIpene/leHHOro y4acTka Ha INpenapa-
T€, Ha NPEAMETHHIH CTOJHMK NOMEalT NpenapaToso-
auTens Ha Hem uMeercsi cucTeMa JIMHHEEK — HOHHYCOB,
C MOMOWBI0 KOTOPHIX MOXHO 3aKOOPIMHHDPOBAThH INOGYIO
TOUKy Mccienyemoro ob6bekra. [lnisi aToro CJeAyeT Npu yc-
TAHOBKe TPENapaTOBOAMTENsl COBMECTHTh LEHTP BpallleHHs
CTOJIAKA M ONTHYECKYIO OChb CHCTE€MBLI MHKPOCKONA C ILEHT-
pHPOBOYHOH IWIACTHHKOH IpeNapaTOBOAMTENS IO KPeCcTy
(oTcroma mpesMeTHEI CTOJIMK C TNpenapaTOBOAMTENEM Ha-
3BIBAIOT HHOrJa KpPecTooGpasHbIM).

Ty6yc (tpyba) — ompasa, B KOTOPYIO 3aKJIOYEHH 3Jie-
MEHTHl ONTHYECKOH CHCTEMB MHKpocKona. K HHXKHEH yactH
Ty6yca NPHKpEIISETC PEBOJbBED (06bEKTHBOEPIKATEIND)
¢ rHe3gaMu ansi o6bekTuBoB. COBPEMEHHBE MOACJH MHK-
POCKOIOB HMMEIOT HAKJIOHHHH TyGyc ¢ nyrooGpasHelM Ty-
6yconepkaresneM, uTo oOeCrieuMBaeT rOPH3OHTaJIbHOE MHO-
JIOXXEHHE MPEeAMETHOro CTOJIHKA, i a1,
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OnTHuecKas 4acTb MHKPOCKONA COCTOHT M3 OCHOBHOIO
onTHYECKOrO y3aa (OOBEeKTHB M OKYJISIP) U BCIOMOraTesb-
HOil OCBETHTEJBHOH CHCTEMHI (3€pKalo H KOHJEHCOP) .
Bce YacTH ONTHYECKOH CHCTEMBI CTPOrO IEHTPHPOBAHBI B
OTHOLIEHHH JPYr JIpYyra.

OcseTuTeAbHAs CucTema MpejlHa3HadeHa IJisl Haujayy-
[ero ocBelleHHsi npenapata. [lox KOHIEHCOPOM y OCHOBA-
hHsS MHKPOCKONA PAcCIOJIOXKEHHl fiBa 3epKajla — C INIOCKOH
¥ BOFHYTOH IOBEPXHOCTHIO, CJIOXKEHHBIE THUIBHEIMH CTOPO-
HaM{ H 3aKJIOUEHHBIE B OIHY KOJIBLEBHIHYIO ONpaBy, 3aK-
peIVIEHHYI0 B TIONYKDPYIVIOH BHJIKE. C ee NOMOIILIO 3€pKa-
7a NepeMelaTcsl 5 Jo00M HanpasieHHH. DTO AaeT BO3-
MOXHOCTh PETYJIMPOBaTb IOZauy cBeTa Ha OOBLEKT.

Ilpu paGote ¢ OGBEKTHBaMH, TPEOYIOLMMH MPHMEHCHHS
KOHLeHCOpa, ClefyeT MOJNb30BAThCS 3EPKAJNOM C INIOCKOM
noBepXHoCThI0. Ilpu pafoTe ¢ HH3KOANEPTYPHBIMH OOBEK-
TUBAMH C OGOJILIIMMH HOJISIMH 3DeHHSI PEKOMEHIYeTCsl HC-
NOJIb30BATh 3€pPKasio C BoruyTol nosepxuocTer. Ero xe
NPHUMEHSAIOT H B CJyyae OTCYTCTBHS KOHJEHCOpa.

Kounercop (yat. condenso — yIJIOTHSIO, CIYIamn)
npejcTaBisier co0of ONTHYECKYIO CHCTEMY H3 2—3 KOpOT-
KOQOKYCHBIX nnH3. KOHIEHCOD KOHIEHTpHDYeT JIyuH,
HAyLIHEe OT IJIOCKOro 3epKaja, M HalpasJseT HX IoA
GoABpLIHM YIrJioM Ha 00BekT. JIHMH3B KOHJEHCOPA BMOHTH-
pOBaHBLl B IHMJHHIPHUECKYIO OIpaBy, COENHHSIOMYIOCH C
3y6uaThiM MEXaHM3MOM, MO3BOJISIOLIHM I€pPeMEeIaTh KOH-
NEHCOp BBEPX W BHH3 BIOJb OCH MHKDOCKONA CHELHAb-
HBIM BHHTOM.

Bepxusisi (okaibHasi IIOCKOCTh KOHIEHCOpA JAOJIKHA
neXaTh B MJIOCKOCTH 00bekTa (npu paboTe ¢ HMMEPCHOH-
HBIMH OG'BEKTHBaMH, CTp. 7—9).

st peryHPOBKH HHTEHCHBHOCTH OCBelLEHHS KOHIEH-
cop cmabxKeH HpHCOBOM (JemecTkoBoit) auacdparmoii, coc-
TOSIEH H3 TOHKMX HENPO3PauHbIX CEPINOBHAHBIX INIACTH-

‘Hok. Ilpu mnepeABMiKeHHM ppuara Auacdparmbi, pacnoJo-

7KeHHOTO B HHUJKHEH YacCTH ONpaBhl KOHJAEHCOpa, IVIACTHHKH
OJIHOBPEMEHHO BpAllAlOTCs H IJIaBHO MEHSIOT JHAMETP
JIEHCTBYIONIEr® OTBEPCTHSL.

INox kOHAEHCOPOM pacroJiaraercsi KOJbLEBHIHBIH nep-
JaTelp 1Js CBeTOPUILTPOB (OOLIYHO K MHKPOCKOIY TIpH-
JaralTcsi CHHee M Oesoe MaToBbie ctekJa). Ilpu paGote
C HCKYCCTBEHHBIM HCTOYHHKOM CBE€Ta CBETOQHJBTPH CO3-
NanT BreYaTJeHHe IHEBHOTO OCBEIEHHS, 4TO A€JIaeT MHK-
pOCKOMHpOBanHe MEHee YTOMHTCJIbHBIM ISl [yia3.
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VY MuHOrHX COBPCMCHHEIX BHJIOB MHKPOCKONOB KOHIACH-
COp ¥ HCTOYHHK CBeTa BMOHTHPDOBAHLI B MHKDPOCKOI.

O6%®exTuse  (rped. objectum — mpeAMeT HCC/ENOBa-
HHS) SBASIOTCA HanOoJee BajKHOH 4YacThl0o MHKPOCKONA.
3T0 MHOrOJHH30BBEE KOPOTKO(MOKYCHBi€ CHCTEMEI, OT Kaue-
CTBa KOTOPHIX 32BHCMT B OCHOBHOM H300pamkeHue QOBEKTA.
Ilpu BHetuHeM ocMOTpe OODBEKTHBa BHAHA TOJBKO JIHH3a,
obpameHHasl K npenapary, —¢G pPOHTaJlbHas JHHS3A.
Ee HapyxHasi NOBEPXHOCTh OCBIYHO IJIOCKAS.

O6BerTHB JaeT AEHCTBHTEJbHOE yBelHyeHHOe H obpaTt-
HOe n3obpaxkeHMe NpeaMeTa.

Kak u BCAKHM IPYyIrHM JHH3aM, JIHH3aM OGBeKTUBOB
cBoficTBeHHH fAe(eKTH cdepHyecKoll H- XpOMAaTHUYECKOM
abeppauuy. Cdepnueckasi abeppauris CBsi3aHa €O CBOHCT-
BOM JIHH3 HEpaBHOMEDHO NpenoMasiTh NepHepuyecKre H
LeHTpasbHble Jyyd. [lepBrie 0oObYHO nNpenomisioTCs B
OoJiblilell CTeNeHH, yeM BTODHE, M IO3TOMY NEPECEKarOTCA
Ha 6Gojiee OJIM3KOM pacCTOSIHHH K JinH3e. B pesyJbrarte uszo-
Opa)keHHe TOYKH, PAacCMaTPHBAEMOH 4Yepe3 ONTHYECKYIO
CHCTEMY, DaclpefeJsieTcsi B NPOCTPAHCTBE MEXAY MeCTa-
MM IepecedeHHsi KPaeBLIX M LEHTPAJIbHBIX Jyuel u NpHOG-
peTaeT BHJ PACHJIBIBUATOrO ISITHA.

SlBsieHHe XpoMaTHuecKofi abeppauuu BOSHHK@eT NpH
NPOXOXKAEHHH Yepe3 JIMH3Y NyuKa jyuell ¢ pas/HYyHOH AJIH-
HOH BosiHbl. Ilpenomnsisick no-pasHomy, JiyyH nepeceKaioT-
cs He B onno# Touke. CyHe-(HONETOBLIE JYYH C KOPOTKO#
JAJHHOH BOJIHBI TPEJIOMJISIIOTCSI CHJIbHee, Y€M KPacCHHIE C
Gosbuiefi AyHHON BOJHBL Besenctehe aTQro y 6ecuBeTHO-
ro o0beKTa NOsIBJsiETCS OKpacKa. Jlasi ycrpaHeHusi nedek-
TOB CdepHuecKod H XpoMmaTHuecKoH abeppauud npHMeHs-
10T KOPPEKUHOHHbIE (HCIpABSAIONIHE) OOBEKTHBH: axpoMa-
TH, allOXpoMaThi, IJIAHAXPOMATH. ATOXpPOMAThl HCHQJb-
3YIOT JUIsi M3YUYEHHSI OKPAIUEeHHHIX OGLEKTOB. .

AXpoMaTH YCTpaHSIOT NPaKTHYECKH IOJHOCTHIO MAe-
(ekT cpepuuecKoii H YaCTHYHO XPOMATHUECKOH abepparu.
Onn xopowo CKOpperupoBaHH Afsi NMEPBMYHOTO CNEKTPa
(B wacTHOCTH, ISl JKeJTO-3eJleHOl YaCTH CNEKTPa), HO He
YCTpaHsAIOT BTOpPHYHOro cnekrpa. HMsobpaxkenne, menyyae-
MO€ C NOMOIIBIO aXPOMAaTOB, HE OKpalleHo, HO Kpas HMe-
I0T KpacHblli HJIM CHHeBaThiii Opeoji. B coBpemeHHRIX ax-
poMaTax 3TOT HENOCTATOK NpPaKTHYeCKu HeynoBuM. Jlyu-
WM MaTepuHan st  JIMH3 AaXPoMartoB — (GJIHHTIIAChl —
CTapeieé COPTa CTEKJAa C BBLICOKMM COMEPXKAHHEM OKHCH
CBHHIIA, .

OGBEKTHBHI, HCIpaBJieHHble B OTHOIIEHHH XpOMaTHYe-
ckofi abeppalyu H JJsi BTOPHYHOIO €NEKTPa, HA3HIBAIOTCH
anoxpomataMmn JIMH3M MX AN Jydmieidi KOpPEKUMH
BTOPHUHOIO CHEKTPa AEJAT H3 IVIABHKOBOTO LINaTa, Ka-
MEHHOH COJIM, KBaCHOB M JPYrHX MaTepHaJioB. Anoxpoma-
THl AAlOT BO3MOXHOCTb YCTPAHHTb OKpalUMBaHHe 0OBEeKTa
W MOJYYNTh OJHHAKOBO pe3Koe H300paeHHe OT Jyueit
pasHoro nsera. MakcumaasHoro s¢dexra npu pabote c
anoXpoMaTaM# MOXKHO NOCTHYb TOJBKO NPH OAHOBPEMEHHOM
UCTIOJIb30BAHWH KOMIGHCAIMOHHEIX OKYJISIPOB, BO3MeElalo-
IMX ONTHYECKHE HEJOCTaTKH 0OBEeKTHBOB. B KOMMeHcalu-
OHHBIX OKYJISIpax XpoMaTHuecKasi OLIHOKa o6paTHa XpoMaTu-
YeCcKOit OlHOKe 00BEKTHBA, H B pe3ysprate XpOMaTHUeCKas
abeppalusi MHKDPOCKONA OKa3LIBA€TCs MNOYTH NOJHOCTBIO
CKOMITEHCHPOBAHHOM. -

I[InamaxpoMaTh — PASHOBHAHOCTE  ANOXPOMATOB
C IJIOCKHM 1noJjieM 3peHusi. OGBEKTHBBI-IVIaHAXPOMAaTHl N0J1-
HOCTBIO YCTDaHSIOT MCKPHBJIEHHE TIOJIs 3PEHMsi, KOTOpoe
onpefesseT HepaBHOMEPHOCTh (POKYCHPOBKH 00BeKTa (fpH
KpHBH3HE NOJiA 3DeHHs (OKYCHpYeTCsl TOJIbKO 49acth Io-
as1). IlnaHaxXpomMaThl M NJIaHANOXPOMATH  HCMOMBL3YIOTCS
npu MHKpodoTtorpadum.

OGDbeKTHBb OLIBAIOT CyXHE M NOTPYKHBIE (MMMEpPCHOH-
ubie). Tlpy paGote ¢ CyXumu o6BeKTHUBAMHU MeX-
Ry (pOHTaJbHOH JIHH30H OOBEKTHBa H OGBEKTOM MCCIEL0-
BaHHsl HaXOAMTCH BO3AYX. B ciyyae HCHOAL30BAHHA H M -
MEPCHOMHBX 06bEKTHBOB MeXAy (pOHTANbHOM
JHH30¥ OOBECKTHBA M  OGBEKTOM HCCIENOBAHHS NOJIKHA
HAXOZHUTBCS KUAKOCTh. ONTHYECKHIT pacyeT HMMEPCHOHHBIX
0GBeKTHBOB NpelycMaTpuBaer ux paboTy npu NOrpyKe-
HHH B XKHIKYIO OJHOPOLHYIO Cpeny.

PaccMoTpuM, KaKie JKHAKOCTH MOIYT YIOBJETBOPSTH
TPeGOBaHUSIM MMMEPCHOHHOH cpenbl. OGbeKT OGHIYHO 3aK-
JIIOUEH MeXJy NPEAMETHHIM H NOKPOBHBIM CTEKJOM. Ecau
MeXAYy MOKPOBHBIM CTEKJIOM H JIMH3aMH OGHEKTHBA HaXO-
JHTCA BO3AYX, CBETOBHIEC JIyuH, Nepexonsd H3 6oJee MJIOTHOM
CpenLl B MEHee IJIOTHYIO, Mpejomistorcs (puc. 1).

Ecqn Mexay NOKPOBHEIM CTEKJIOM H JIHH3aMH OGBEKTH-
Ba NOMECTHTh KEAPOBOe Macio*, MoKa3aTelb NpeJoMJeHHs

* Kenpoboe Macno moayualor u3 ceMfH BHPFHHCKOFO MOMKeBelib-
nnxka Junipetus virginiana” L. wnm  sepaBwanckoii apan Juniperus
serquschana Kom. B mHacTosiliee BpemMs B KauecTBe HMMEpPCHOHHOR
MHAKOCTH Yalle NPHMEHANT CHHTETHYeCKHe NPOAYKTH, COOTBETCTBYIO-
IiKe Mo ONTHYECKHM CBOHCTBAM KeJApPOBOMY MacJy.
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- Kotoporo GJjH30K K NOKa3are-
JII0 OpEJOMJICHHS CTEKJa, TO
NpeJOMJIEHHs] CBETOBHIX JY-
yeil me npousodiner. Jlyuu, no
CYILECTBY, OCTAlOTCSl B ONTH-
YeCKH OJHOPOAHOH TrOMOreH-
HOH cpene H He MEHAIOT CBO-
€ro HanpasJIEHHs.

HNmmepcuoHHEE OOBEKTH-
BHl B OTJIHYHE OT CYXHX Ha ON-
paBe HMEIT YepHYI0 Kpyro-

¥ BYIO HapesKy. Kpome TOro, BH-

4 rpaBHpOBaHH  0003HAYEHHS:

I \m I —immersion  (MmMepcHus),

HI — homogen  immersion

(onnoponHas HMMepcHs),

OI —oil immersion (MacJsi-

Hasi ummepcusi), MH — mac-

JiTHasi HMMEpCHSL.

OOGBEKTUBLI PA3JHYAKOT N0 HX YBEJHYEHHIO.

CobcTBEHHOE YBeJHYeHHe OODEKTHBOB ONPERENsoT IO

dopmyie

Nuria

fjpedrermroe
LIMENSID

Puc. 1. Xon ayuefi B Cyxofl H
HMMEPCHOHHOH CHCTEMaX:
I—V . nyuu cBeTa.

1
V=‘T’
rae | — ontuueckas umHa TyOyca miam pACCTOSIHHE MEXIy ¢okansHol
NJIQCKOCTHI0 OOBEKTHRBA M IIOCKOCTBIO uaobpaxkenusi. Jan pas-
HEX OGBEKTHBOB OHO KonebJercsi B guanasone 128—180 mm;

f — dokycHoe paccTosiHe OOGbEKTHBA. Caabrie 06BEKTHBH HMEKT
¢okycHoe pacctosmHe 50—60 mm, ciibhble —Jio 1,3 MM, T. €.
yeM Goablle (OKYCHOE pPACCTOSHHE, TeM MeHbIIe YBejHYeHHe
o6BeKTHBA.

VeennueHne OOBEKTHBOB HaHOCAT Ha HX OIpasy.

Kaxnolii 06BEKTHB XapaKTepH3yeTcs, Kpome Toro, of-
peleneHHON BesJuuMpHOl pabouero pacCTOSHHS B MHJUIH-
MeTpax.

V 06BEeKTHBOB C MaJBLM YBEJIHYEHHEM paccTosiHpe oOf

dponTasbHOR JIHH3B OOBEKTHBA IO Ipenaparta GoupLUe,
yeM y o6BeKTHBOB C GoJbIHM yBeJMuenHem. B 3aBucH-
MOCTH OT 3TOro B Ipomecce paboTsi HeoOXOAHMO CTPOro
CJIeNHTh, KAKHM BHHTOM (MaKpPOMETPHUECKMM HJIM MHKPO-
MeTPHYECKHMM) CJlefyeT IOJb30BaTbcsi MpH (POKYCHPOBKE
o6BekTHBa. Tak, 0GHeKTHBH C YBeaHueHHeM 8X, 40X u
90X wuMelT COOTBETCTBEHHO paboume paccrosuus 13,8;
0,6 u 0,12 mm. ViMMepcuonHBIi 0GBEKTHB HMEET palouee
paccrosiuue no o6rekruBa 0,12 MM, Mo3TOMY €ro HEpeAKo
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pa3HBAT «6NH30PYKHM». ¥ OOBEKTHBOB MaJLIX YBEJIHYe-
puil HE TojibKo GosbLIMe pabouHe pacCTOSIHHS, HO H 60J1b-
mue mosisi 3penusi. B cBA3H € 3THM DEKOMEHAYETCH MC-
cIeJIOBAHKE TpenapaTa HauMHaTh C HECOJBIIOrO yBEJH-
YeHHUSI.

Cpenusisi TOJUMHA IOKPOBHBIX CTEKOJ B GOJBIIHHCTBE
cnyuaes 0,16—0,18 mm. Ha onpase 0GBeKTHBOB OHA yKa-
sana B Bupe wadps 0,17. Ecnu npuxomutcs pabotats €
[IOKPOBHBIMH CTEKIIaMH, Y KOTOpHIX TOJIUMHa GoJiplle WK
MEHbIIE STHX 3HAUEHHUH, JYYIUE. HCIO0Jb30BaTh OOBEKTHB
¢ KOPPEKLHOHHOH ONpaBoH, TO3BOJSAIIIEH HCIPaBIATh
cepryecKyio aGeppanyio, BHBLIBAEMYIO MOKPOBHBIM CTEK-
JIOM.

Onna M3 BaXKHBIX XapaKTePHCTHK OOBEKTHBOB — HX
paspematkmas Ccnoco6HOCTD,  ONpeAeisioNias
B KOHEYHOM HTOre Pa3pelaroiyio CroCoOHOCTh MHKPOCKO-
fa B LEJOM. . y

PaspeLtaiomas CNOCOGHOCTL olipejeisier To HaHMEHb-
Iiee PacCTosiHHe MEXZIY ABYMsl TOYKaMM, B KOTOPOM Hpo-
CMaTpHBAIOTCsl KaKHe-JIHOO JeraliH. UupiMu cyoBaMH, ¢u-
3HueCKHH CMBICA paspemaromeli crocoGroctn Joboro omn-
THUECKOTo NpuGopa, B YaCTHOCTH OOBEKTHBA, 3aKJII0YAETCs
B XapaKTeDHCTHKe TOi HaHMeHbluedl [eTajH, KOTopas Xo-
pOLIO pa3iHyaeTcsi ¢ ero Nomollbio. Paspemamomas Cro-
COGHOCTh OGBEKTHBA 3aBHCHT OT €ro YHCJIOBOH anepTypsl
¥ JUIMHBI BOJIHB CBETa, NpH KOTOpoiH Benercsi Habmonexne
00BEKTA. .

MaremaTHuecKH TaKas 3aBHCHMOCTb BhIpaXaeTCs top-
MyJo#

A

d=7.

rje A — AJMHa BOJAHEL CBeTa, BOCMPHHHMaeMasi 4YeJOBEYECKHM FJj1a3oM
(0,4—0,7 mkm. Otciofa cpefnsist Anuna BoJHE 0,55 MKM);
A —uucnosasi (HyMepHuecKasi) amnepTypa OOBEKTHED.

Ilpu onpeneneHuu pasperanomel CHoCoOGHOCTH MHKpPOC-
Kola CcliefyeT pas3jiiuaTh IBa Cly4yas: OCBELIEHHE NpsMoOe
(MyuH mazaoT NapajJsieslbHO ONTHUECKOH OCH MHKPOCKONa)
n Kocoe. Ilpn Kocom ocBeuenund d B 2 pasa MeHblle, 4eM
HpH MpsIMOM:

A

d=——-:
24
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Ilpenen paspemwamoujeit crnoco6HOCTH OOBEKTHBA WIH
HaHMeHbIIYI0 BeJHuHHYy d MOXHO INpEACTaBHTL CJeAyIo-
HM o6pasoM.

Ilycte sHaueHHe A — HalMeHbllee (Hampumep, Ajsi 6o-
Jlee KOPOTKHX, 4YeM BHAHMBIE JYYH, — yJAbTPadHOJNETO-
BHIX — OHO paBHO 350 HM), a 3HaueHwe A — MaKCHMaJib-
Hoe (Kak B Hau6ojiee COBEDIIEHHHIX MMMEPCHOHHBIX CHC-
temax — 1,4—1,6). B stoM cJayyae paspemiamomasi Cro-
cobHocTe o0bekTuBa OyjaeT HauGoJblell 10 (QU3HUECKOMY
CMEICJIy H HaHMeHblled No abCONIOTHOH BeJIHYliHe.

Iast ycnosu#i paGoTel HalIMX MHUKPOCKONOB BEJNHUYHHA A
NIOCTOSIHHA, TaK KaK OOBEKTH HCCJIELYIOTCS] NPH OGBIYHOM
ceere (A=0,55 mrm). CnenosartesbHO, npefes paspelnaln-
el Crnoco6HOCTH 3aBHCHT HCKJIOYHTENLHO OT BO3MOXKHO-
CTH IOBHINEHHS YHCIOBOH anepTyph A. o

YucaoBas (uncneHHasi, WM HyMepHuecKas) amepTypa
OOBEKTHBA XapaKTePH3YeT CBETOCOGHpATENBHYI0 CHOCO6-
-HOCThb €ro H onpejeJsercs no gopmyse

A sing

=N 2

. f—3

rae i — 1OKasaTelb MPEJOMJICHHSl CBETOBOFO JIyua, NMPOXOASLLEro

yepe3 NnpeaMeTHOe CTEKJIO B Cpelly, HaXOAALLYIOCH MeKIY
i - ¢ponTanbHOit sNHH30H OOBEKTHBA H NpPEAMETHHIM CTEKJOM;
Sina

— MOJIOBHHHEIT YroJl BXOJHOro OTBepcTHA oObekTHBa (yrod,
2 OJlHa CTODOHAa KOTOPOrO COBMALAeT C ONTHYECKOHR OChIO,
Apyras ofpasoBaHa JuHHel, COEMHMHAIOLEH TOYKY BRIXOIA
s¢dexTHBHEHX nyyedl H3 oObeKTHBa C rpaHulelt pefcTBYIO-
1ero orBepcTus oGbeKTHBA).

-

Baxno, yto6ul BesuuuMua n Obila MakcuManibHo@. Io-
BBICHTb €€ MOXKHO BBEJIEHHEM B IPOMEKYTOK MeXay (poH-
TaJbHOH JINH30H 0OBEKTHBA M NPEAMETHBIM CTEKJIOM Cpefbl
¢ n, GNM3KHM K n CTeKJa. DTO JOCTHTAeTcsl Ha NpPaKTHKe
HCMOJIb30BAHHEM HMMEPCHOHHHIX OOBEKTHBOB C BBeleHH-
eM Ke[poBOro Maciia (rn B 3TOM cjyyae pasHo 1). Iass-
HEHINEro NOBBHILEHHS! 1 MOMHO JOCTHYb BBEJICHHEM Cpejkl
¢ n, 6GoJjiee BHICOKMM, 4eM Y CTEKJa.

BaxHo Takxke, 4T06n BeJHuUHHA sin——;L Oblla Mak-
cumageHoi, YeM Gonbiue sin—-; , TEM BHIE YHCJOBast

aneprypa M paspewamoumas crnocobHocts o6beKktHBa. Ilpe-
a ~

Iien NOBBILIeHHs sin-—, SaBHCHT OT CTeNeHH KPHBH3HH

bpouTanbHOll NMH3E (3TO YUMTHIBA€TCS NPH H3rOTOBJEHHH
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YIMMEPCHOHHBIX OGBEKTHBOB) H HHCJIOBOH amepTyphl KOH: .
neHcopa. BricokoanepTypHbie OGBEKTHBE — HEOGXOAMMO
NpUMEHATb B paboTe OJHOBPEMEHHO C BHICOKOAMEPTYPHLIM
xoHaeHcopoMm. Ecau ameprypa KOHIEHCOpa MeHbllle amnep-
Typhl OOBEKTHBA, TO BO3MOXKHOCTH €ro OKAa3bIBAIOTCH He
NOJIHOCTBIO HCIOJIb30BAHHBIMH.

a
Crellyer NOMHHTb, 9TO IIOBBICHTH BEJHYHHY sin—

NpH HCNOJB30BAHHH HMMEPCHOHHBIX OOBEKTHBOB MOMKHO
MaKCHMAaJbHEIM NOAHATHEM KOHAEHcopa. JTO ONpPeAeNsieT-
csl cBeTOoCOGUpaTeNnbHOH (yHKuMell KoHaencopa. Ilockosb-
Ky JIHH3Bl €ro KODOTKO(OKYCHEIE, -CBETOBbIE JIY4# (OKYCH-
pYIOTCS KOHJEHCOpOM Ha OJIH3KOM ©OT Hero pacCTOsHHA
(npeaycMaTpuBaercsi (QOKYCHPOBKAa B IUIOCKOCTH OOBEKTa).
Ecnn xe KonmeHcop Oyaer onyiueH, ero QyHKuus Oyner,
Mo CyLlecTBY, HapyLleHa. .

Okyaap sBasiercsi Kak Gbl HENOCPEACTBEHHBIM IPOJOI-
JKEHHMEM <«JIHH3» uejoBedecKoro riasa*. Ero TecHast CBfi3b
C IJa3oM YeJioBeKa OTpaxkeHa B Haspamuu (okulus — mo-
rpedecky riaz). OKyasip COCTOMT M3 JABYX JIHH3 — IJIa3HOH
(BepxHeii) ¥ nosneBoll wau cobupaTenbHoll (HHXKHeH), 3ak-
JIIOUEHHBIX B MeTaJIHyecKyw onpasy. Hasmauenwe moJie-
BOH JIMH3HI COOMpAThH JIyYH, HAYIIHE OT OOBEKTHBA, TaKHM
o6pa3oM, 4yToObl OHH NPOXOAMJIM Yepe3 MallIeHbKOE OTBEp-
CTHe riasHoii JuH3HL. [JasHas JauH3a, NonoOHO NPOCTOH
Jiyfie, yBeJIMuMBaeT AeHCTBUTENIbHOE H300pakenue, AaBae-
Moe OOBEKTHBOM.

Ha3HaueHne oOKyJsipa COCTOMT B HPSIMOM MHHMOM YBe-
JHYEHHH TOro AefCTBHTENBHOTO OOPATHOrO H YBEJHUYEHHO-
ro n3obpaKeHHsi, KOTopoe JaeT 00BEKTHB.

YBenuueHne OKyJsipa HaHocaT Ha onpasy. PaGouee
yBeJiHdeHHe OKYJsipoB KojieGjiercs B Ipefiesiax oT 4 Jo
15X. Buuucnsiror CoOGCTBEHHOE YBEJHYEHHE OKYJsipa IO
dopmyne, npuMeHsieMOH AJsI  ONpefeNieHHs YBCJHYEHHSs
Jym:

L 2
K=-F

rae L — paccrosinue uanayuuero apenus — 25 cm;
F — ¢orycHoe paccTOsIHHE JHH3 OKYJsApa.

* Tlpesomasiiowiasi CHCTeMa FJasa MOMET, PaCCMATRHBATRCH  Kak
JIBOSIKOBHIYKJIasl JIMH3a €O CpeauuM (OKYCHEIM paccTosyueM 15 cm
(paccrosinne Hausyduero 3penus 25 cM).

/\



OKynsippl GBIBAIOT pasMHUHBIX THIIOB. BriGop ux 3aBH-
CHT OT 06beKTHBa. C aXpOMaTHYECKHMH OGBeKTHBAMM Ma-
JEBEIX ¥ CPeAHHX YBEJHUEHMH H NJaHaXpoMaTaMu MaJbiX
YBeJIMYEHHH NPHMEHSIOT OKyJsiphl [loiirenca Hin opTOCKO-
HMHYeCKHe OKYJISIPH], C alOXpPOMAaTHYeCKHMH, IlaHaxpoMarTH-
4eCKHMH M aXpOMaTHUYeCKHMH OOBEKTHBAMH GOJIBIIHX yBe-
JIMYEHHHA — KOMIIEHCAUHOHHEIE OKYJISIPHL

Oxkynsapw TwoifiredHca cocrodT M3 ABYX ILIOCKO-
BHIMYKJLIX JIHH3, o6palleHHEBIX BHINYKJIOH CTOPOHOI K 0GB-
eKTUBY. JIMH3a Tonsi 3peHHst (HHXKHSSI) OOBIYHO HMMeEeET
Gonplinil Anamerp H Gojpinee (GOKYCHOE pPaCCTOSIHHME, YeM
Bepxusifi. PoKasbHAs IUVIOCKOCTh OKyJsipoB [wofireHca pac-
nmonaraercsi MexAy rjlasHON JIMH30H M JIHH30H Inojs 3pe-
HHSL.

lipn namtenbHoft pabore ¢ MHKPOCKOMOM —CJEAyeT MOJAb30OBATHCS
IBOMHEIMH  OKyJsiPAaMH— GHHOKVJISAPHOH HaCaAKo#H DBuHOKY-
JIipHbIe HACafiKH 4acTo HMeT cobcTBeHHoe yBesHueHHe (okoso 1,5X)
H cHa0kKeHH KOPPeKLHMOHHMHIMH AWH3aMH. Kopryca nacagkum MoryT pas-
JIBHF'ATBCS B npefejax 55—75 MM B 3aBHCHMOCTH OT DPACCTOSIHHS MEXIY
rjaasaMu HabGmopatens. PaGota ¢ OHHOKYJSIPHO HACAMKOfi yJyyLIaer
BHIHMOCTDb 06'b€KTa, .CHHXXAaeT AAPKOCTb H306pa}KeHHﬂ H TeM CaMHEM COX-
PAaHseT 3peHHe,

OcHoBHble TeXHHUECKHE XAPAKTepPHCTHKH MHKPOCKONa.
KauectBo MHKpOCKONZ ONpeleNisieTcsi €ro yBEJHUHTEJbHOM
H paspewtaponiefl criocO6HOCTSMH.

Yeeauuutenvras cnocobrocte muxpockona. Kosdduru-
€HT yBeJIMYeHHsl MHUKDOCKOINa OmpelesifieTcst NPOH3BeleHH-
eM YBeJIHueHHsl Okynasipa K ¥ yBenuuenHsi o6bekTHBa V H
BuIpaxaetcs ¢opmynoi

- D=KV.

TeopetHueckH MHKpPOCKON MOXKeT 1aThb VBeJMUeHHE
2000X wu Gonee pa3. Onmako ClenyeT pasjuyaTh MOJE3-
Hoe u Oecrionie3noe yBeJHUEHHsi MHKpockona. Ilpemensr
HOJIE3HOTO YBEJHYEHHS! B OOHIYHO MCIIOJb3YEMBIX MHKPOC-
Konax pocrurant 1400)<. Tlpu mpeBHINEHHH TpaHHL NO-
JIE3HOTO YBEJIHUCHHS BOSHHKAIOT NH(DPAKIMA H IPYrHe SiB-
JieHusi, oOyCJIOBJIeHHEIE BOJIHOBOH IPHPONOHl CBETa, KOTO-
peie He3aMeTHH B IIpenefiax IOJIe3HOro YBEJIMUEHHs, HO
IDHBOASIT K ONTHYECKHM  OIIHOKaM B 30He OecloJie3HBIX
YBEJIMUEHH. '

VBennyenne, KOTOpPoOe Ha€T BO3MOXKHOCTh pPaccMaTpH-
BaTh OOBEKT IOJ NpeleNbHBIM YrJioM 3peHHs, H eCTh I0-
Je3Hoe ysesnuenHe. OHo OCBIYHO TIpPEBHILAET YHCJIOBYIO
aneptypy obbektHBa B 500—1000 pas. Hanpumep, pas
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o6beKTHBa c yBenduennem 40X, HMeOIIEro YHCJIOBYIO
anepTypy 0,65, mosiesHoe yBeJHYeHHe COCTaBIAET 3256—
650X. C NMOMOINBI0 3TOr0 YBEJNHYEHHS] MOXKHO Pa3fHIHTh
Bce CTPYKTYpHl, paspeliaeMbie AaHHbIM OOBEKTHBOM. To-
stomMy Agisi o6bektuBa 40X cnexyer Gpath OKYJAp 15X,
yTo6El MOJyYuTh Ofliee yBeJdueHHe B Npeesax II0JE3HO-
ro. Kakne 6ui GoJsiee CHJIbHBIE OKYJSIpB HH IPHMEHAJHCH,
Gonee TOHKHX JeTajel CTPYKTYp BBISIBUTH HE YAACTCH.
XyxKe TOro, NOBHIIEHHE YBEJHYEHHA OKyJsipa NPHBELET K
YMEHBIICHHI0O KOJMHYECTBa CBETa, IoNajaiouero B Ijas
pabnofartens, ¥ K BO3PACTaHHIO HCKaXXEHHH, BHIBBIBAEMEIX
nedheKTaMH 3peHHsl.

Ecnu o6nektis HMeer yBesuuenne 90X (uHciosast
aneptypa 1,25), To moJjie3noe yBeJNMYEHHe IJISl HEro paBHO
1250%. CnenoBaTenpHO, M 37eCb HE€ Hajxo NPHMEHSATb
OKyJSIpH ¢ yBeJHYeHHsiMH Gogiee 15)<, uToGbi He BBHIXOAHMTD
3a npenesbl NOJIC3HOTO YBEJIHUEHHS.

Becrnoniesnbie yBEJMYEHHs MOFYT IIPHHECTH IIOJIb3y
JMIIp NPH MOACYETe MebYaHIIMX YacTHH B MoJe 3PeHHs,
eclH Npu 3ToM He TpebyeTcsi PacCMOTPEHHsl HX CTPYKTY-
pHL.

Paspewarowyas cnocobHOCTy MUKPOCKona. DTa Xapak-
TePHCTHKAa MHKPOCKOIIa OCOOEHHO BaXKHa MNPH HCCIEAOBa-
HHHM MHKPOOGBEKTOB M HX CTPYKTYD. )

Ecnn yBesmuutesibHas CHocOOHOCTh MHKPOCKONA 3aBH-
CHT OT OOBEKTHBA M OKYJisipa, TO paspeliawolias Crnocot-
HOCTh ONpPEJeNISIETCsl [JIaBHBIM 00pa3oM OOBEKTHBOM H KOH-

A

nercopoM. Ona BbiuHCHsieTcss no ¢GopmyJie: d»=_:ﬁ'

QOusnyeckuft 1 MaTeMaTHUYECKHR CMBICJ 3TOro CBOHCTBA MBI
o6cyxpanu panee (cTp. 9). MakcuMasbHasi paspeluaromnias
cnoco6HOCTh CBETOBOr0 MHKpockona 0,2 MKM.

Mpumep— pacuer paspemaroiiei Cr1ocoGHOCTH MHKPOCKOINOB
Ecan ysenuuenune o6bektusa V=40X, A=0,65, 10

0,5
=_’_§’ﬂ=o,42 MKM.
2.0,65
Ecan V o6bektnBa=90X, 4=1,25, 10 .
. 0,55 MrM —0,22 kM
2.1,25
Paspeuaromasi CNOcoGHOCT, MHKPOCKOMa TeM Jydlle,
YeM MEHBIIE €€ abcooTHas BeJIHUHHA. //'
13 /
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OcuoBHble npasuna pabotel ¢ Mukpockonom (o6mue
SaMeuanusi). Mecto A MMKpOCKona BHI6Mpaercs mo-
HaJbllle OT NPAMOro COJHeYHOro cpera. PabBorta Ha crode
C TEMHOHi TNOBEPXHOCTbIO CNOCOOGCTBYeT MeEHbLUEMY YTOM-
JIEHHIO IJias. :

Peromennyercsi cMOTpETh B OKyJsp JIeBBIM [J1a30M, He
3aKpbiBas npaBoro. B Ciiywae pa6orel ¢ GuHOKyssipHOM
HaCaJiKoll CHavalla PEryJIHPYEeTCsl PacCTOSIHHE MEXAY OKY-
JsiPAMH B COOTBETCTBHH C PACCTOSIHHEM MEXAY TIJa3aMH
HaGmonaresist Tak, yro6bl MoJsi 3petusi OGOHX OKyJISpPOB
CJNJIACh B OIHO. :

TlepeHoCHTh MHKPOCKON HeOOXOMMMO ABYMsi PYKaMH!
ONHOM JEpXKATb IITATHB, APYro# — OCHOBaHHE MHKPOCKO-
na. Cyeayer npéfoXpaHsiTe MHKPOCKON OT TOJYKOB, Conpu-
KOCHOBEHHSl C CHJIbHOAEHCTBYIOUIMMH BEIICCTBAMH THIA
Kucjor, menodeil. He pekomeHAyercs BEIHHMAaTh —OKYyJsp
H3 TPyObl, yToObl HE 3arps3HATH IBUILIO TPYOY H OGBEK-
THBLL. BO BpeMsi paboThl xeslaTeJbHO 3alHIATE MHKPOCKOI
OT ALIXaHHS, TaK KaK KOHJEHCALWsl MapOB BEAET K ero
nopuye. _

3amenanus K pa6ore ¢ MMMEPCHOHHON CHCTEMONi MHK-
pockona. Iipx pa6ore c HMMepCHOHHBIM OOBEKTHBOM (V=
90X; A=1,25) Heo6X0AHMO YCTAaHOBHTH 3€pKajO IJOCKOM
CTOPOHOR U NOJHATH KOHAEHCOP. L

Hano nanocuts KaIuiio uMMepcroHHOM mu,uxocmﬂxen-
poBoro Macjia) Ha npenapaTt, He pa3Ma3biBasi ee 10 CTEK-
Jay. Ilorpyx)ate B MMMEPCHOHHYIO XHAKOCTb MOMKHO TOJb-
KO MMMepCHOHHBIE 00beKTHBH (He cyxuel). 3a MOrpyKeH:-
eM (PPOHTAJILHOM JIHH3LL B HMMEPCHOHHYIO KXHAKOCTH CJie-
Ayet HabmoaaTh COOKY.

ITocne opuentHpoBouHOH ycraHOBKH Ha (hOKyC MaKpo-
METPHYECKHM BHHTOM B Tpouecce paboThi HeoGXOAMMO
BCerfa NOJIb30BAaThCSl MHKPOMETPHYECKHM BHHTOM.

Hmmepcuontylo xunkocts (KeAposoe Macyio) PEKOMEH-
Ayercst XpaHMTh B CHELHAJbHBIX MACJIEHKaX, COCTOSILIHX
M3 (QJIAKOHOB, F€PMETHUECKH BCTABJEHHBIX OJHH B JPYroii.
B HapyxHbI (JIaKOH HAJWBAIOT KCHJIOA MJM OYHINEHHBIH
OGEH3KH JJIs- OYHCTKY OGBEKTHBOB OT MacJa (no oxoHuaHuu
paboTH), Bo BHYTPeHHMIi — KeIpoBOoe Macyo. DNakoH C
MAacC/IOM 3aKpLIBAETCA TIE€PMETHYECKM BXOASNIEH - ANHHHOIN
(B0 nmHa ¢JaaKoHa) CTEKJSAHHON NaJOYKOR, KOTOpOH Ha-
HOCAT KaIlJII0 MacJa Ha Npenapar.

YcraHoska ocsemenusi. YoGHee NOJB30BATHCH HCKYyC-
CTBEHHbIM HCTOYHHKOM CBeTa — OH 6oJiee NOCTOSIHEH, yeM
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JIHEBHOM, M Jy4Yllle ocBemaer, 00bEKT, UTO BaXHO NpH pa-
Gore ¢ cuabHBIMH 06BeKTHBaME, (90X). .

Ocsewjernue npenapara no Keasepy OCyLIeCTBASETCS €
[IOMOLIBIO OCBETHTEJIEH.

1. Ocgerutens (C HU3KOBOJILTHOM V1aMMOYKON) yCTaHaB-
JMBAIOT Ha paccrosiHMH 25—30 c¢M OT .MHKpOCKOIa ¢ Io-
MOLIBIO COENMHUTENbHOH IViaHKH (KpecToBHHH). Ilosnesast
nuadparmMa OCBETHTENsi OTKPHITA. Y MHKpOCKOna HCTIOJE-
3y10T 0GBEKTHB 8X, 3€pKajio ¢ IVIOCKOH NIOBEPXHOCTHIO; KOH-

HCOP NMOJHSAT.

o 2. pHpenapaT B NoJe 3peHHsi MHKpOCKoNa (OKYCHDYIOT
NpH OTKPHITHIX AHaparmMax OCBETHTENs H KOHAEHCOpa.

3. INonesyio munagparmy oCBeTHTENsl 3aKPHIBAIOT. K
3epKajly MHKPOCKOIa MOAHOCAT Gefbif JIHCT 6yMaru 0 MUyt
peskoe H306paxKEeHHE CIUPANH OCBETHTENsl Ha Gymare (3ep-
KaJje). :

4. Cmotpsit B MHKpockon. CJierka nepefiBuras 3epka-
5o, HaxogsiT cBeT. Qokycupylor npenapar. Onycxaior KOH-
JEHCOp N0 TeX Nop, NoKa H3o0pakeHHe (npoexuust) Kpaes
nmoyieBofi auadparMel OCBETHTEN B IUIOCKOCTH Tpemna-
paTa He CTaHeT YeTKHM. LIeHTPHPYIOT JIErKHMH ABHIKEHHS-
MH 3epKaja #300pakeHHe OTBEPCTHS Auadparmel.

5. HaGmiomass B MHKPOCKoON, NOCTENEHHO OTKPBLIBAIOT
noJeByI0 AnadparMy OCBETHTENs TaK, 4TOOH OCBeLIEHHBIN
Kpyr €e 3amoJiHsjl [oJie 3peHHsi MMKPOCKOMa (nyuwe, ec-
JIH "OCBelleHHBIi Kpyr HeMHOro BHIHAET 3a Npefelibl ToJist
3peHHs).

TlondkeHne OCBETHTENS, 3€pKala, KOHAEHCOpa MHKpO-
€KoIla B JaJibHeHIleM H3MEHATh HE CJIEyeT. |

VcraHoBKa ceeta no Kesepy peKOMEHayeTcss Kak Il
OGLIYHOH MHMKPOCKONHH B TPOXOAsILEM CBETE, TaK M AIpH
$a30BO-KOHTPACTHOA MHKPOCKONHH M MHKPOCKOMNHH B/T€M-
HOM HoJle. .

Hsmepenne 06beKTOB ¢ NOMOIUBIO  CBETOONTHYELCKOro
MuKpockona, B mnpakTHKe MHKpPOOHOJIOrMH YacTo |
HEOOXOAHMO H3MEPHTh KJIETKH MHKPOOPraHH3MOB. D0 OCY-
LIECTBJISIETCS. Ha (HKCHPOBaHHBIX Npenapartax. Onpepene-
HHE BeLYT C NOMOIIBIO LIKaJbl OKYJSIPHOTO MHKPOMETpa —
OKyJsipHo# nuHeliku OHa NPeACTaBJIACT cuoéo_ii pyr-
JYI0 CTEK/SHHYIO IUTACTHHKY, TOCPEAM KOTOPOH HAHeCeHa.
wkana netrepuit (50 mau 100 nenenunit) obwiefi AJIHHOH
5 MM. BHBUHUHBAIOT JIMH3Y OKyJsipa H OKYJSPHYIO JIMHEH-
Ky BCTaBJSIIOT B OKyJsip (CTOPOHOH C JeJleHHEM BBEpPX Ha
ouaparmy OKyJisipa). 3anncm3a;or AJNYHY KJIeTOK 4 — KO-
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JIMYECTBO AENEHHE JHHEHKY, FOMeIalonuxcs B AJHHE KJeT-
KH; UIHDHHY KIeTOK b —KonwuecTso meleHui Juffeimy,
NOMEIIAIONIMXCS B WIMPHHE KIETKH. Insi Toro ytobm pac-
CYHTaTh UCTHHHBIE D33MEpPHI KJETOK, H3MEPSIOT LEHY Ae-
JieHHH OKYJsipHOR JMIHEHKH C NMOMOWpB 06 HEeKTHOTrO
MHKpoMeTpa, OCbeKTHH MHKDOMETp NpejcTasJsier
coboil NpEAMETHOE CTEKJIO, B LEHTPE KOTOPOro HAXOMMTCS
IIOKPOBHOE CTEKJIO C JIHHeHKo# (wkasa u3 100 penenmii).
O6uiast AJnMHA WKanel 06BEKTHOTO MHKpomeTpa 1 MM, Be-
JIMYMHA ONHOro feNeHusi wkaan 10 Mrm (0,01 mm). O65n-
€KTHBIH MHKPOMETD NMOMEIAlT BMECTO Npenapara Ha CTO-
JINK MHKDOCKONA H.0Havas a HOKYCHPYIOT IPH MAJIOM YBesH-
yeHuH. M3o6paxkenne JHHEHKH NepeMelalOT B LEeHTDp nons
3PEHHS M TOJLKO NOCJTE 3TOTO MEHSOT OOBEKTHB Ha TOT,
NpH KOTOPOM OMpelelstii pasMepH KJeToK. Ilepemenast
CTOJIHK MHKDOCKONA H IOBOPAYMBAasl OKYJsP, YCTAHABIIHBA«
JOT OGBEKTHDIH H OKYJNSPHEIH MHUKDOMETPH TaK, 4TOGHI X
WIKaJIEl GEUIH Napajlellbhbl ¥ OXHA NEPEKPHIBATA IPYIYIO.
Onpenenenne HeHBl JeseHnsl OKYMAPHONO MHKPOMETpPa Npo-
BOJAT MO NPUHIMITY HOHHYCA, T. €. COBMELIAIOT OJHY M3 4yep-
TOUeK IKajbl OKYJSPHOrO MHKPOMETpa C KaKoH-HHOYIb
4ePTOYKOH OGBHEKTHOrO MHKPOMETPAa H 3aTeM HAXOLAT CJie-
Aywniee COBMELIEHHE. ¥YCTaHABJMBAIOT, CKOJbKHM AejieHH-
IM OGBEKTHOrO MHKPOMETDA COOTBETCTBYET OLHO JeJeHHe
OKyJNsipHOro MHKpoMmerpa. [lonyctum, nBa jgesneHusi 06BEKT-
HOTO MHKpOMeTpa (20 MKM) COOTBETCTBYIOT HSTH [eJeHHs
fIM OKyJISIDHOTO MHKpPOMETPa, TOTJa OAHO JeJieHHe OKy-
JAAPHOr0 Mukpomerpa pasusiencss 4 mxM (20:5). Ecau
TEIEPDL Ha CTOJHK MHKPOCKOMA IIOMECTHTH IIPenapar ¢ Kier-
KaMH MHKPOOPraHM3MOB, TO IPH TOM K€ YBEJHYEHHH MOXK-
HO M3MEpHTh BEJIHYHHY KJETOK.

IIJIf[ STOr0 OMPEeAENSAT, KAKOMY UHCJIY NENeHHH OKy-
JIAPHOH JIMHEHKH COOTBETCTBYET BEJIHYHHA H3MEPSIEMOro
OGEEKTa, U YMHOXKAIOT 3TO YHCJO Ha LEHY NEJEHHs OKY-
JIAPHOTO MHKpOMeETpa.

2. MUKPOCKONUA B TEMHOM NOJE

Me'ruou HaOJIONEHHsI B TEMHOM MoJjie, pa3paboTaHubii
4BCTPUHCKHM YYE€HbIM 3HMIMOHIH, NA€T BO3MOXKHOCTp IIO-
BBICHTP pa3peliaiollyto Croco0HOCT MHKpPOCKona B 10 pas.
B ocuoBe Metoma sexuT siBeHue Tunpans — ocsemenue
00BEKTa KOCHIMH JIyYaMH CBeTa. DTH JIyYH, He Nonajas B
O0BEKTHB, OCTAKOTCH HEBUAHMBIMH JJIS| rj1aza, NOTOMy HO-
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Ji€ 3PEHHSI BHIMJISAHT TeMHHM, B To Xe BpeMsi ONTHYECKH
HEOAHOPOJHBIE KJETKH, HaXoAfAuHecs B NoJie 3PEHHS U MO-
najawuge B chepy NPOXOXKIEHHS Jyueil, OTKJIOHSAIOT HX B
TaKO# CTENeHH, 4TO JIY4H nomaznant B o6neKTHB. Toria
HabyofaTeN b BHAHT B TEMHOM MOJie MHTEHCHBHO CBETSILUH-
ecsi 00bEKTHI, IOCKOJBKY JIy4d CBETa MAYT MMEHHO OT HHX.

Temnoe none 3peHnsi MOXHO CO31aTh B CBETOONTHYEC-
KOM MHKPOCKOIeE, 3aMeHHB OOBYHBIH KOHAEHCOP TEMHO-
NOJbHBIM M NPHUMEHHB AJIsl OCBELICHHsI HCTOUHHK CHJIBHOTO
ceera. OfHaKo 3¢ GheKT TeMHOro nojsi MoxeT ObiTh JOCTHI-
HYT TOJLKO B TOM CJlyyae, eCjid aneprypa KOHAEHCOpa
npesbitiaer -Ha 0,2—0,4 enunuupl anepTypy oObeKTHBa.
Jnst MccnefloBaHUST B TEMHOM TOJie PEKOMEHAYETCsl KOH-
IEHCOp ¢ anepTypoll okosio 1,2 u oOBeKTHBH ¢ allepTypoit
0,66—0,85. BaxxHo o6paiath BHEMaHHEe Ha TOJIIMHY Npen-
metHHX (0,8—1,2 MmM) u nmokpoBHBIX (0,17 MM) cTeKoa, TQJ1-
UMHY npenapata (B BOLZE) H YHCTOTY HCHOJB3YEMBIX CTe-
KoJ. Uem Tosmue npenapat u yeM GoJibllle B HEM MOCTOPOH-
HHX 4YacTHi, INPeJIOMJSIIOIINX CBETOBLHIE JIYYH, TeM MeEHee
KOHTPACTHO nojiyuaeMoe H306paKeHHe, TaK KaK KaxKaas
qacTHIa, OTpaxas Jy4H, OCBellaeT IoJie 3PEHHS.

Meton HCNONB3YETCS € LENBIO HCCICHOBAHUS IKHBBIX
KJIE€TOK MHKpoopranusmoB. OcoGeHHO OH OeHeH JJs (QyHK-
IHOHAJIbHO-MOP(]OJOrHYECKOr0 H3YYeHHs] KPYHHBIX OOBEK-
TOB THNa Jpoxiked. lluTonnasMa IpoKIKEBBIX OPraHH3MOB
(np¥ ycnoBHM SIPKOrO HCTOYHMKAa CBETA H XOPOLIErO aro-
XpoMaTHUeCKOr0 HMMepcHOHHOro 00beKTHBa) cnabo u pas-
HOMEpHO onajecuupyer. Ha ee ¢oue uyerko pa
yepHbIE ONTHYECKH NYCTHE BaKyoJiH. Kamjn »xHpa BhIIeNsi-
I0TCAl KaK cuJipHO OnecTsimime rpanyJwl. Liporonsacr noru-
CarolikX KJIETOK ONajieCIHpPYyeT MOJIOUHO-GeNblM  LBETOM.

.

3. d’ABOBO-kOHTPACTHAﬂ MUKPOCKONUA

UesoBeuecknil 1y1a3 BHISIBJSIET TOJBKO Pa3JIHuMsl B [JIH-
He (1BeTe) M aMINUTYAEe (HHTEHCHBHOCTH, KOHTPACTHOCTH)
CBETOBOH BOJIHBI, HO He yJaBJHBaeT pas3iuyuii B (dase.

IToutn Bce XMBble KJIETKH NPO3PayHBl, TaK KaK CBETO-
Bbl€ JIy9H, NPOXO/sl Yepe3 KHBYIO KJETKY, He MEHSAKT cBoek
aMIJINTYAB, XOTS M H3MEHSIOTCS Mo fase.

TIpespatuth «da3oBuiil» (HEKOHTPACTHBIH) Npenapar B
«aMIJIHTYAHBI» (KOHTPAaCTHBIA) MOXKHO, JIHGO OKpalluBas
OOBEKT (AJif KHUBBIX KJIETOK 3TOT NPHEM MAJIOTIPHIOHEH),
JH60 CHHUKasi anepTypy KOHAEHCOpa NyTeM INPHKPLIBAHHS
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Anapparmel (NpHeM TakiKe HEKeJaTesleH, TaK KaK CHHXKa-
€Tcsl paspelarmas CrnocofAoCTh MHKPOCKONa).

Meton ¢$a30Bo-KOHTPACTHON MHKDOCKONHH, MNpefIOXEH-
Hbifi rojsanacKuM ¢ugrkoM LlepHuke ans mabiiofeHus 3a
Npo3payHbiMu OOBEKTaMH, OCHOBaH Ha Ipe0Gpa3oBaHHH
($a30BEIX M3MEHEHHH, NpeTepneBacMBIX CBETOBOH  BOJIHOM
NpH TNpOXOXKAEHHH uepe3 OOBEKT, B BHAUMBle AMIJIHTYJ-
Hple, C NOMOLIBIO CHEIHAJBHOrO ONTHYECKOrO YCTPONCTBA.
Eciu B 06beKTHB OGBIUHOTO MHKPOCKONA BMOHTHPOBATH Clie-
UMaNbHBIA IUCK — (a30BYI0 MJIACTHHKY € KOMBIOM (IoJy-
YaeTcss NyTeM HaNBLJEHM#i ANCKa COJISIMH PEIKHX MeTajl-
JIOB TOJIIHHOM B HECKOJBKO JAecATHIX MHKpoMeTpa), a B
KOHIIEHCOp — KOJIbIEBYI0O  AMadparMy . (HempoHHIaeMYio
Lyl iyyeH cBeTa IJIACTHHKY, B KOTOpQH nMeeTrcsl mpo3pad-
Hasl weab B BHAe KOJbIA), TaK 4TOOB 4epe3 KOHAEHCOP H
OGBEKTHB NMPOXOLHMJIO JMLIb KOJBLO CBeTa, KOTOPOE 3aTeM
coBMeriaeTcs ¢ KOJbHOM ($a30BON IJacTHHKH OODBEKTHBA,
TO ¢hasbl MPOXOASIIEro CBETOBOro Jiyya cABHrawrcs (o6wiy-
HO Ha /4 AJMMHB BOJHBI) ¥ MOXHO HaGMOAATh 3QEKT
¢asoporo KoHTpacra. Pa3oBrie H3MEHEHHS NEPEXOAAT B
aMIVIHTYIHEE, H Npenapat CTaHOBHTCS KOHTPAaCTHBHIM.

Hanst nposeneHus MccaefoBaHHiT HeoGXoQHMoO B AONOJ-
HEHHE K CBETOBOMY MHKDOCKONYy HMeTh (ha30BO-KOHTPACT-

HOE YCTPOHCTBO (B HacTosiuiee BpeMsi HaunboJiee UIHPOKO -

npumMensietcst Mogesar K®-4), kotopoe coctoHT u3 (asOBHX
o0BeKTHBOB (Ha onpaBe uMeeTcsi OykBa «®d»), KOHAEHCO-
poB ¢ HabopoM KOJIBHEBBHIX JHadparM H BCIOMOraTelbHOro
MHKPOCKONa (ONTHUECKOr'0 YCTPOHCTBA, IIOMEIAaeMOro B Ty-
6yc BMecTO OKyJsipa NpH YCTaHOBKe (a30BONO KOHTPAacCTa).

Meton NpHMEHSIOT AJs1 HCCHENOBAHHS IKHBBIX KJETOX
MRKPOOPraHH3MOB, KOHTPACTHOCTL KOTOPHIX JOCTHIaeTcsi
ONTHYECKHM nyTeM Ge3 BMeIIaTeJbCTBa B (DH3HOJIOTHYECKHE
NpOIECCH H3YyYaeMBIX OOBEKTOB.

4. SIFOMUHECLUEHTHAS {IYOPECLLEHTHASR) MMKPOCKONMS

B CCCP meton NIOMMHECHEHTHOH MHKPOCKONIHHM paspa-
6oran M. H. Meijicenem. Cyte MeTofa B crneaywonem. He-
KOoTophie OHoJiOrHdecKHe OOBEKTH CHOCOOHBI MpPH OCBENIe-
HHH  KOPOTKOBOJIHOBHIMH  JIyuaMH (CHHe-@HOJIETOBBHIMH,
yabTpadHoNeTOBLIMU) HOTJIOIIATh HX H HCIYCKATh JIYYH C
6onee AJHHHOH BOJHON (CBETHTBCSL JKEJITO-3€JIEHBIM MJIH
opamXeBLHIM CBeTOM). DTQ TaK Ha3wiBaeMmas CoGCTBEH-
Has, Wig NepBHYHAS, JIOMUHECHKEH I H 1.
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_ HemoMunecnupymouie O6BEKTH MOXKHO obpaboraTth
cnelHaJbHEIME (PJIyopoXpoMaMH (aKpHAHHOM KENTHM, akK-
PHAMHOM OpaH}KEBEHIM, aypPaMHHOM, NPHMYJMHOM, THO-
JABHHOM, KOHIO KDACHBIM, TE€TPALUK/JIMHOM, XHHHHOM) H
TaKXKe HabJaiofaTe JIOMHHECHEHIMIO, HO 3T0 Yyxe Oyner.
HaBeJNE€HHAaS, WIH BTOPHYHaS, NIOMHHECHEeHIHH,
KOTOPasi ropasfio Yamie HCHNOJb3YeTCsi B MHKDOCKOMHH.

IlpenapaTe, oOKpalleHHble GJAyOpoXpoMaMH, H3Yy4aloT
B Cpeliax, He JIOMHHEeCUHDYIOUIHX NoJ AeHCTBHEM KODOTKO-
BOJHOBBIX Jiyuel,— B BOm€, JIHIepHHE, Ba3€JHHOBOM Mac-
Jie 1WiH (H3HOJOTHYECKOM pacTBOpE.

Ontuyeckas c¢xeMma JIIOMHHECUEHTHOrO MHKPOCKOMa OT-
JHYaeTcss oT OOBYHON cXeMbl BHIOOpOM HCTOYHMKA CBeTa
(oObYHO DTYTHasi Jlamila, HO B cJjydae Bo3OyxfeHus Jo-
MHHECIEHLHM OGReKTa CHHe-(pHONETOBRIMM JydaMH MOXHO
HCMOJIB30BaTh M HHU3KOBOJIbTHHIE JIAMIIBI) ¥ HAJHYHEM Ha
NyTH Jydel ABYX CBETOPUABTPOB: CHHMA CBETOOHJLTD mNe-
pel KOHAEHCOPOM, NpPONyCKaMLHi CHHe-(GHOJEeTOBble JydH
BHIHMOrO CHEKTPa, ¥ XKeJAThft cBeroQUIBTp B OKyJAApe
MHKpPOCKONa, yOMpalOminii cHHME JYuH, MELIAKliHe BBHIAB-
JIEHHIO JIIOMHHECIEHIMH. :

INpermMyiiecTBa JIOMHMHECHEHTHOH MMKPOCKONMM MO
CpaBHEHHIO ¢ OOBIYHOH 3aKJIIOYAKOTCH B CHEAYIOLIEM: Coye-
TaHHE I[BETHOrO H300paiKeHHs] W KOHTPACTHOCTH 0GBEKTOB;
BO3MOJKHOCTb HM3y4eHHs MOPQOJOrHH KHBBHIX M YOHTHIX
KJIETOK MHKPOOPraHM3MOB B NHTATEJBHBIX CPenax H TKaHAX
JKHBOTHBIX H DaCTEHHH; HCCJAeNOBaHHE KJETOYHEIX MHKpO-
CTPYKTYp, H30HpaTeJIbHO MOrJICIIANUIMX pa3JiHyHbBe (Iiyo-
POXpOMBI, KOTOpHIE SIBAAKTCA NpH 3TOM Kak 6w crenudu-
YeCKHMH  IHTOXMMHYECKHMH MHAMKATOpAMH; - M3ydeHHe
(OYHKIHOHAJIBHO-MOPGOAOrHUECKHX H3MEHEHHH KJIeTOK; HC-
NoJib30BaHue (PIyOpOXPOMOB NpPH HMMYHOJIOTHYECKHX pe-
akuusaX u noxacyete G6akrepuil B o6pasnax ¢ HEBBLICOKHM HX
cofiepKaHHeM.

Fnasa i

OBLLUME NPEACTABINEHMA O KYJIbTUBMROBAHMM,
TEXHMKE NOCEBA M HEOBXOAMMOM OBOPYAROBAHMH
Anga PABOTbl € MMKPOOPTAHM3IMAMM

BhlpaninBaHue MHKPOOPraHH3MOB Ha NHTATEJBHBIX Cpe-
Iax Ha3biBaeTcsl KyNnbTHBHpoBaHMeM (nar. cultus —
BhIpali{iBaHHE), - pPa3BUBLINECS MHUKPOOPraHH3Mbl — K'Y JI b~
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