IHIPAKTUYECKHE MOAYJIH

MbI C BAMU HAXOJIUMCH B KYJIBTYPAJIBHOM BOKCE
(COOTBETCTBYIOIINE WILTIOCTPALIUK HAXOIATCS B IManke MumocTpauuy u npe3eHTaluy;
77?7 — ycnoBHoe o6o3HaueHue «Bompoca ot ayauropun»)

Ljpg
(moamnucek: Ilomenienne KynbTypanbHOro 0JI0Ka:
npeaOOKCHUK (CephIif IBET) U OOKC (3ETICHBIH )
1-CO,-unky6arop
2-XOJIOIWILHUAK
3-naMuHap
4-cTOJI ¢ MUKPOCKOIIaMU: CBETOBBIM (6) M1 MHBEPTUPOBAHHBIM CBETOBBIM (7)
5-mkad ¢ mocyao)

[To3nakomuMcst TOOJIHMIKE CO BCCM, 4YTO BbI 3/1I€Ch MOXCTC YBHU/CTD.

ITocmoTtpuTe HampaBo, nepea BaMu Haxoautcss CO, nHKyOaTop (TepMocTarT).

Fotol.jpg
(ITongnmucw:CO,-unKyOaTop 1-1BOMHAS 1BEPD,
2-nianens ynpasneHnus nopauyeit CO,
3-MHOTO(YHKIIMOHAIEHOE ITU(PPOBOE TaOIO
4-pyuKa NnepeKsItoueHUs PeryIUpyeMbIX apaMeTpoB
5-nmaHenpb ynpaBieHUs peryIupyeMbIMU IapaMeTpamu (TeMneparypa);
cTpenkoi nokaszansl 6aioHs! ¢ CO; )

77?7 - A 3aueM B 60kce HyxeH CO, nakyoarop?
- Ilpwm BeIpamBaHuM KJIETOK B IIOCYJI€ THMIIA YalleK [IeTpyu v MIacTUKOBBIX IIAHIIETOB KJIETKaM
HeooxoauMm CO; (5%). IIpu KyIbTUBHPOBAaHUH KJIETOK B cocyaax Kappens, 3aTKHYTBIX
npobkamu, CO; HE HYKEH, U €ro OTKITI0YAIOT.
77?7 - A mo4yemy 3TOT MpuOOP HA3BIBAETCS €IIE K TEPMOCTATOM?
- IIpubop cnocobeH noaaepKuBaTh ONPEICICHHYIO TEMIIEPATYPY, KOTOPYIO MOXHO 3a/1aBaTh
UCXOJs U3 YCIOBHUH dKCIIepuMeHTa. Tak, HanpuMep, Ul pocTa U pa3BUTHs KIIETOYHON

KyJbTYpBbl 00s13aTEIbHBIM yCIIOBUEM sBIsieTCs TeMmeparypa 37°C.

Panom ¢ CO,-uHKYy0aTOpOM pacioyioKeH XOJIOJWIbHUK C peareHTaMH, paCTBOPAMHM U T.II.
CneBa HaxonuTcs mKad, rae XpaHUTCS BCS CTEPUIIbHAS MTOCYAA.

IenTpasibHOE MeCTO B OOKCE 3aHUMAET JJaMUuHap. JIaMUHap — 3TO MECTO, TJIe MPOU3BOIATCS BCE
MaHUMYJISIIUY C KIETKaMH, T. €. 3T0 COOCTBEHHO paboyee MECTO IKCIIEPUMEHTATOPA.

Laminar.jpg
(monamuck
1. BxroueHue/ BBIKIIIOUEHUE TIOTOKA BO3AyXa.
2. BxiroueHue/ BBIKIIIOUECHUE CBETA WM YiIbTpaduoieTa.
3. PerynupoBka cCKOpOCTH MOTOKA CTEPUIBLHOTO BO3/IyXa C 3aHE CTEHKU JaMHHApa.
4. Jlamiia THEBHOTO CBETa W yIbTpadHOIeTOBAs JIaMIIA.
5. 3aasss cTeHKa ¢ GUIBTPOM, YEpe3 KOTOPYIO OCYIIECTBISIETCS M0ja4a CTEPUILHOTO

BO3/yXa (MMOTOK CTEPUIILHOTO BO3yXa UJAET C JINLO paboTarouieMy).



6. Croa 1aMuHapa ¢ METAIIMYECKON TOBEPXHOCTHIO )

JlaBaiiTe MOCMOTpUM, Kak OpraHu3oBaHo Baie pabouee MecTo B JIaMHHape.

CrpaBa B yIily HaXOAMTCS CTaKaH C MMHLIETaMHU, aBTOMAaTUYECKUMHU IMUIIETKAMH, CKaJIbIICIIIMH.
C npaBoii CTOPOHBI HAXOAATCSA MEHAN CO CTEKJISHHBIMU MMUIIETKAMU, PE3UHOBAs IPyIla U CTaKaH
co cnupToM. ClieBa pacnojokeHa CTepHIbHas yIaKoBaHHas B (OJIbry Mocyaa u
pHUCIocoOIeHUs AJ1st paOdOTHI C KJIETKaMH (HAKOHEYHUKH, TPOOKH, QHIIBTPHI). bimxke K neHTpy
CTOJIa HAXOJIUTCSI FOpeJIKa CO CIIUPTOM, 3aKpbITasi KEPAMUYECKUM KOJITAYKOM.

[epen paboTo¥ MOBEPXHOCTH CTOJIA THIATEIBHO MMPOMBIBAIOT BOJIOW C MOIOIIIMM PACTBOPOM U
00pabaThIBaIOT KyCOYKOM BaThl, CMOYCHHOM B CIIHPTE.

77?7 — A 1151 4ero Hy>KHA Takasl IJUTEeNbHAs U TIIATeNIbHAs MOJrOTOBKA?

Takast moaroToBka K pabore He0OXoaUMa IMMOTOMY, UTO JJa’Ke OCEBIIAst Ha IIOBEPXHOCTH CTOJIA
IBLIb SIBJISETCS. MOTEHIMAIbHBIM UCTOUHUKOM 3apaxkeHus KyJnbTypsl. [Ipu pabote Bce
orepaiyu cieayeT IPOBOJUThH B HEMOCPEACTBEHHOM OJIM30CTH OT 3aKKEHHOU TOPENIKH, YTOOBI
o0ecneynTh MaKCUMAaJIbHYIO 3alIUTy pacTBOPOB OT 3apaxeHus. Kuctu pyk TOJDKHBI
HaxOJUThCSI MEXKJy TOPEJIKOW M 3aJHEl CTEHKOW JIaMHHapa.

Ready.jpg

Crpasa ot Bac pacronoxxeH cTtos ¢ MUKpockonamu. OAWH U3 HUX — HHBEPTUPOBAHHBIN
(MCTOYHMK cBeTa HaxoauTcs cBepxy). OH MO3BOMISIET paccMaTpuBaTh OOBEKT CHU3Y, YTO OUYEHb
y100HO, TaK KaK KJIETKU MPUKPEIUISIOTCS KO IHY KyJbTypalbHOM MHOCYIBI.

Invert.jpg

Jlpyroii CBETOBOI MUKPOCKON HeceT Ha cebe (hoToHacaaKy (IOKa3aHa CTPEJIKOM) JUis
¢dororpadupoBaHus KIETOK MPH PA3IUYHBIX YCIOBUSAX OCBEILICHHS.

Fotoplus.jpg

Temneps MOroBOpHUM O TEXHUKE OE30MAaCHOCTH.

B niepByto ouepenp - pabouast ogexa.

YenoBek, NpUCTyMalOMuUil K paboTe, JOJKEH OBITh B YMCTOM XayaTe, IAro4Ke U BaTHO-
MapJIeBOM MOBSI3KE.

Sit.jpg

[Tepen pabotoii B JamuHape He0OX0auMo 00paboTaTh pyKH BaTOW, CMOYEHHOU B CIIUPTE,
nocJie 3Toi 00pabOTKHU yXKe He ClIeayeT BBIHOCUTD PyKH 3a Mpejensl JamuHapa. Ecimu aTo
CIIy4HJIOCh, TO HE00X0AMMa MOBTOpHAst 00paboTKa PyK Ui UCKIIOUCHHS MTOTIaJaHUs
MHKpPOOPTaHU3MOB B CTEPUIIBHYIO 30HY.

77?7 - Cxaxure, moueMy ObI HE UCIIOIB30BaTh NepyaTku? Beap ecnu Hy)XHA CTEpUIIBHOCTH
npu paboTe, TO JTydIlle HAeTh PE3MHOBBIE MEIUITMHCKHIE MEPYaTKH?

Xots Hama paboTa U TpedyeT MaKCUMaJIbHOW CTEPHIIBHOCTH, UCIIOJIB30BAHNUE PE3UHOBBIX
IepyaToK MOXKeET ObITh OIACHO JUIs yenoBeka. [Ipu crepunbHON paboTe UCIOIB3YIOTCS FOpPHOYne
xuakoctu. [Ipu 06paboTke mocypl ropsiueit BaToil, CTepUIIN3aluH CTOJIA CIIUPTOM MOKET
IIPOU30MTH BO3TOPAHHUE PE3UHOBBIX IIEPYATOK.

77?7 — SlcHo. A ecnu BO3ropaHue B JJaMUHApE Bce ke nMpous3ouuio? YTo B 3TOM ciayyae
NPEINPUHSTE?

['maBHOE Mpu Mo’kape He MaHWKOBaTh. /[elicTBOBAaTh OBICTPO, HO HE CYETIIMBO, COXPAHSIS
CrioKolicTBHEe. Bcerja Hy»KHO MOMHHTB, YTO B JIA0OPATOPUU UMEETCS acCOECTOBOE OISO,
KOTOPBIM HaJI0 KaK MOYKHO CKOpee HaKpbITh MECTO BO3TOPaHUs, IPEIOTBpalias 10CTyIl



KHCJI0poJa K UCTOYHUKY IJIaMCHHU. OI[HaKO mnmpomie OBITh BHUMATENBLHBIM U HE JOIMYCTHUTDb
BO3TOpaHUs, YeM MIOTOM TYIIUTh BOHUKIINH MOKap.
Save.jpg

TEIIEPH MbI BOJIEE I1IO/IPOGHO ITIOT'OBOPUM O ITOCY IE, KOTOPA
[NPUMEHAETCA ITPU KYJIBTUBUPOBAHUU KJIETOK.

Flacks.jpg

(monmucek:

[TnacTUKOBBIE MIIAHIIETHI
Yamku Iletpu
CrexnsiHHBIE (DIaKOHBI
[TnockomoHHBIE Oy THUTH
Cocynel Kappens)

M

W3 nepBoro 3ansaTus Bel 3Haere, uTo B O0KCE HAXOAUTCS IIKa(], B KOTOPOM XPaHUTCS
cTepuibHas nocyna. OTKpoeM ero.

Shkaff.jpg

(monmucsk:

Pe3unoBBIC TPOOKH.

OnHopa3oBble HAKOHEUHUKH.

OUIbTpHI

dnakoHbI UL MUTATENbHBIX CPel pa3HOro o0beMa.
[lenansl ¢ NMANIETKAMH.

Cocy bl 115 BeIpamuBanus KieTok (cocyasl Kappens, yamku Iletpn).
OpnHopa3oBbI€ IUIACTUKOBBIE MJIAHIIETH U yamku [lerpu.
Crupr.

Bara.)

e Al

Bce, uTo pacmonoeHo Ha 3TOH NepBOM MoJke (pPe3UHOBBIE TPOOKH, (PHIIBTPBI, OHOPA30BHIC
HAaKOHEYHUKH) CTEPUIIN3YETCS aBTOKIaBupoBanueM (1 atm., 40 mun).

B nacTukoBble HAKOHEYHUKHU (MX MOKHO MCIIOJIB30BAaTh MOBTOPHO) I aBTOMATHUECKUX
IUIETOK BCTABJISIOTCS BaTHBIC TaMIIOHBI.

ITocyna, pacnonokeHHasi Ha BTOPOH TMOJIKE, 32 UCKJIIOYEHHUEM TUIaCTUKOBOM MOCYJIbI,
cTepuiinzyercs B cyxoxkaposoM mkady (180°C, 2 4.).

77?7 - A Hy)XHa JM TOATOTOBKA MOCY/BI Mepe 00paboTKOM mapoM UiIH TeMIepaTypoi?

Koneuno, nepen crepunuzaiyeil Bce OTBEPCTHSI B CTEKIIIHHOM MOCy/ie (TOPIBIIIKY OyThIIEH,
(daxoHoB, cocynoB Kappernst) 3aBopaunBaroTcst B ABOWHOM cioif ponbru. [Ipu 3TOM BHENTHMIA oM
(onbru 1oKeH ObITh TMHHEE BHYTPEHHETr0. JTO 00eCIeYnBaeT TOMOTHUTEIbHYIO 3aIIUTY
BHYTpEHHEH cpebl cocyaa wim Quakona. [lepen HaBopaunBanueM (HoJIbI'M Ha JUTHHHBIC
TOPJIBIIIKH cocy1oB Kapperns, moa moBepXHOCTh ()OI BHYTpPb FOPJIBIIIKA TTOMEIIAETCS
HeOOJIbIION KOMOYEK BaThl Tak, 4YTOObI NP MEPEBOPAYMBAHUU COCYJla OTBEPCTHEM BHU3, BaTa
HE BbIIIaJana.

Karrel.jpg

PesunoBbIe TPOOKM, HAKOHEYHHMKH I aBTOMAaTHUECKUX MUMETOK, (DUIBTPOJEPKATEIN C
(GUIBPTpaMH TTOMEIIAIOTCS B CTEKIISTHHBIC CTAKaHbBI, KOTOPBIE TAKXKE 3aKPBIBAIOTCS JIBOWHBIM CI0EM
¢donbru.



BaxHBIM 3Tarom MoAroTOBKH K paboTe SBISIETCS MBIThE Mocyabl. Vicnonp3oBaHHas
CTEKJISIHHAsI TTOCYa 3aMayMBAETCsl B MOIOIIIEM PAaCTBOPE B TEIUION BO/IE HA HECKOJIBKO YacOB.
[locyna TmiaTenbHO OTMBIBAETCS E€PLIMKOM. 3aTEM TPHIK/BI CIIOJIACKUBAETCS B OOJIBIIOM
o0beMe AUCTUIIIMPOBAHHONW BoJbI. Ilocie 3Toro nocyza BHICYIIMBAETCS U CTEPUIIN3YETCS.
Taxke MocTynaroT eHalnaMH, I71e HaXOASTCS MUIETKH.

Ilepen crepunuzanueil MojJoCTh MUIIETKH MHOTOKPATHO MIPOMBIBAETCS rOpsiueit BOJOM C
MOIOIIMM CpeACTBOM. [IMNeTKN KUIATATCS B 3TOM PacTBOpPE, 3aTEM TPHIKIbl IPOMBIBAOTCS
601bIMM 00BEMOM TUCTHIUIMPOBAHHON BOJIBI U cymiatcs. Jlanee (CM. pUCyHOK) B BEpXHUH
KOHEI IUIETKH IJIOTHO BCTAaBJISIETCS BaTHBIA TaMIOH. YacTh TaMIIOHA, HE BOLIEAIIas B
MIOJIOCTh MUIIETKH, CKUIAeTCs M, OCTABILASICS MOCIE 3TOTO «30J1a» yJalseTcs. 3aTeM Ha JHO
MIeHaJa MOMEIAeTCs] KyCOK BaThl U YKJIAbIBAIOTCS MUMNETKH (BHU3 ocTpueM). Ha BiioskeHHbIe
MUMNETKY HaKJIAJbIBACTCs €Ille OJUH KYCOK BaTbl, NEHAJ 3aKpbIBaeTcs ciloeM (ojibru U
CTEKJISIHHBIM KOJIMaykoM. [IumeTku roToBbl K CTEpUIU3ALIUN.

Penal.jpg

PesnnoBbie mpoOKH, GpumbTpoaepxKaTean (10cie n3BIeueHus (GUIBTPOB) U IIIACTUKOBBIC
HAaKOHEYHMKH KUIIATATCS 15 MUH B MOIOILIEM PAaCTBOPE U TPHK/IbI CIIOIACKUBAIOTCS B OOJIBIIMX
o0bemMax JUCTUIUIMPOBAHHON BOJIbI, BHICYIINBAIOTCS U ABTOKJIABUPYIOTCS.

OnHopazoBas ocyza, €ClIu YCIOBUS €€ XpaHEHUs1 COOJIOJICHbI, HE HyXK/1aeTcs B
JONOJHUTENBHON cTepuin3anuu. Ee moBTOpHOE UCIIONIb30BaHUE HE IOIyCTUMO.

...eiye O CMeKIAHHbIX NUNEMKAX ...
[Toxany#, OCHOBHYIO CIIO’KHOCTb JJIsl HAUMHAIOIINX «KJIETOYHUKOBY MPEJCTABISICT «HAyKa»
oOparieHus ¢ TUMETKOM.
PaccMoTpuM 11Ba OCHOBHBIX MOMEHTA: 1) M3BIIEUEHNE MUIIETKH U3 TICHANIA
u
2) mpaBWJIBHBIA 3axBaT MHIETKH JJIsI 00ECICUCHHS
0e30macHOil M MPOAYKTUBHOU PaOOTHI.

1) HanomuuM, uro B Bamem snamuHape Ha cToji€ MEHAJ C MUIIETKaMU HAXOAUTCS C
npaBoil cropoHbl. CHavana HE0OXOAUMO CHATh KPBILIKY € NIEHaJIa HaJ| JIaMEHEM
TOPEJIKA U OTCTaBUTh €€ BIIPABO.

HowPipt2.jpg

Jlep>ka TeHa’ B JIEBOM pyKe, U TOJIKAs €ro OT ce0sl, JOOUTHCS BBIABIKEHUSI KOHUYHUKOB
nunerok. bosblmmM nanenemM mpaBoil pyku 3aUKCHpOBaTh MUIIETKY HY’KHOIO 00beMa
HowPipt3.jpg

[IepexBaTuTh NUIIETKY NMaJbLAMHU JEBOM PYKH, B KOTOPOM HAXOAUTCS MEHAN, KaK
MOKHO OJMKe K TyTIOMY KOHILY.

HowPipt4.jpg

VYaepxuBas NeHal U MUIETKY B JEBOM pyKe (OCTPbIil KOHYMK JOJDKEH ObITh HalpaBiIeH
BrIyOb (M BBEpX) JIaMUHApa), B3sTh KPBIIKY MIEHAJa CO CTOJIa MPaBOi PyKOW U
3aKpBITh MIEHAN HaJ IulaHeMeM ropeiku. [Ipu 3ToM Hazo ciaeauTh, 4ToObI MUIETKa He
Kacaylach Kakux-1100 TOBEpXHOCTEeH B amuHape. [lepexBaTUTh 3aKpBITHIN IIEHAN B
IIPABYIO PYKY U OTJIIOKUTH BIIPABO.

[Ipumeuanue: eciiu Bbl u3BNEeKIM U3 NeHaNIa NOCIEAHIOK UIETKY, | MeHan MOXHO HE
3aKpbIBATh KPBIIIKOH.

HowPiptl.jpg

K tynomy xoHiy (c BaToil) MUNETKU Yepe3 Pe3NHOBBIN IIJIAHT IPUCOEAUHSIETCS rpyIa.
2) Ilunerka roToBa K MCIMOJIb30BAaHHIO.

[TuneTky B pyke cieyeT 3aXBaTUTh KaKk MO>KHO OJIMDKE K ee Tynomy KoHIy. He
JIEPKUTE MUIETKY 3a [JIAHT, COCIUHAIOIUN €€ C TpyLIeH.

[Munerka nomkHa yI00HO JIeXKaTh B pyKe, HE CTECHSISI IBU)KCHUH U HE BBI3BIBAS
HaINpsHKEHUs JIAZIOHU U NalbleB. Bbl 10DKHBI yOeauThes, uTo nunerka Bac



«CITyIIAETCs», U BbI MOJHOCTHIO KOHTPOJIMPYETE €€ IBUKEHUS B J1I000M, HyKHOM Bam,
HaIlpaBJICHUMU.

HowPipt6.jpg

K PACTBOPAM, CITOJIB3YIOILIMMCSI ITPU PABOTE C KYJIbTYPOI
KJIETOK OTHOCSTCS: nutaTenbHbIe CPEebl, CHIBOPOTKA, KPAaCUTENH, aHTHOUOTHKH,
TPUIICUH U T.]I.

Ilumamenvusie cpedwl cogepxat L-uzomMepbl aMUHOKHUCIIOT, HEOPTaHUYECKUE COJIH,
BUTAaMUHBI U APyTHE KOMIIOHEHTHI (caxapa, KUCIOTHI, IPOXKIKEBOU IKCTPAKT H T.1.).
[lepen ucnonab30BaHUEM MUTATENBHBIX CPEl B HUX J00aBISIETCS OMPEesIEHHOE
KomuecTBO (Jarre Bcero 5-10%) cvi6opomku (3MOPHUOHABHOM, KPYITHOTO POTaToro
cKoTa U T.A.). Hepenko B cocTaB MUTATENBbHBIX CPeJl BBOAST Pa3IUUHbIE pOCHOsbie
gaxmopwl (3nuaepmanbHbie pocToBble pakTopsl - EGF, dhakroper pocta ¢pubpobiactos
- FGF, spurponostusn, uarepneiikun-3 — IL-3). PoctoBbsie (hakTopbl — 3TO
BBICOKOCTIEITU(UIHBIE OCTTKU CBIBOPOTKH;, OOJBIIMHCTBO M3 HUX BHOCHUTCS B
MUTATEJIbHBIE CPE/Ibl B OUEHb HE3HAYUTEIbHBIX KOJIMYECTBAX: 10°-10""M. OyHKIMEN
POCTOBBIX (haKTOPOB ABISAETCS MPEXKJIE BCETO CTUMYIISILINS Ipouepaluy KICTOK U
KJIETOYHOT'O MeTaboI13Ma.

[Tpumepamu OGoraThiXx MHOTOKOMIIOHEHTHBIX CPE MOTYT CITY>KUTh: cpena 199, cpena
DMEM. D3rtu cpenbl MbI 1 OyZeM UCTIONB30BaTh.

B kaudecTtBe mpumepa xyasmypul Kiemok HaMu OyAeT ucnoib3oBaThes Kynbrypa CIIOB.
JInaus nonyuena B 1959 r. K.C. KynukoBoit B MockoBckom H1U BupycHbIX
npenapatoB. KynbTypa npeacraBieHa SMUTEINONOJO0OHBIMU  KJIETKAMHU TOYKH
sMOpHoHa cBUHBH. CIUIONTHON MOHOCIIOM 00pa3yeTcs uepes 3-4 qHs MocIie MoceBa u
HE JIerpaaupyeT B TeueHue 4-x cyTok. [laccupoBaHue mpoBOIsT HA 2-€ CyTKH MOCTE
oOpa3oBaHusi MOHOCJIOS. KOHLIEHTpalys KJIETOK MpHU NepeceBe JOHKHA COCTABIIATh HE
meHee 450 ThIC. KII./MIL

JI1s1 faHHOM KJIETOYHOW KYJIBTYPBI CYIIECTBYET Psii ONTHUMAJIBHBIX KOMIIO3ULIUN
NUTaTeNbHBIX cpell. [IpuBenem nponuch OAHON U3 HUX:

KommoHeHT nuTaTenbHOM Cpeabl Conepxanune, %
Cpena DMEM 40

Iunponuzar nakt-anbOymuna (I'JIA) 40

Cpena 199 10

I'mytamun 1-2

ChiBOpoTKa 3MOpHOHANbHAS 8-9

Hucratun 0,05

Antubuotuku (Ha 100 mur):

INeaummuina 1000000 ex. 20 MKT
I'eatamumua 1000 en. 25 MK

[TutarenbHble Cpebl TOTOBATCS NMEPETUBAaHUEM B OAMH (JIAKOH BCEX COCTABHBIX
yacTeil B HampaBiieHnn yMmeHblieHus oobema (DMEM— I'JIA— cpena 199— u .
I.).



Media.jpg

HekoTopble KOMIOHEHTBI COCTABHBIX MUTATEIbHBIX CPEJl HE MOTYT OBIThH
CTEpHIIN30BaHbI B aBTOKJIABE WM CyX0kapoBoM mkady. Ux HEoO0X0IuMo MoaBEeprHYTh
CTepHIIn3aluK (pUIBTPOBAHUEM:

Iloozomosxa ¢punempa k pabome. Ilpucnocobnenue ans GUIBTPAIUN COCTOUT U3
TUTACTUKOBOTO WJIA METATUHYECKOTO (DHUIIBTPOAEpIKATENS (CM. PHCYHOK) H COOCTBEHHO
bunbTpa.

filtr3.jpg

@uUIbTp BCTABIAIOT B PUIBTPOJIEpIKATED,

filtrl.jpg

COOMPAIOT BCE YacTU UIBTPOAEpKATENs, TOMELAI0T COOpaHHOE MPUCIIOCOOIEHNE B
CTEKIJITHHBIN CTaKaH, 3aKPBIBAIOT JBYMS CIOSMH (DOJIBIH U aBTOKJIABHPYIOT.

filtr.jpg

Bam ¢unsTp roToB k padote.

["opuibiky Becex CTepuiIbHBIX (DIAKOHOB U OYThUIEH 3aKPBITHI JABYMS CIOSMH
¢donsru. Ilepen Trem kak HauaTh (PUIBTPOBAHUE B MPUTOTOBJIEHHBIN (IAKOH, HA0
OCTOPOKHO CHSITh BEPXHUH CIIOU (POIBTH, HIKHUN CIIOH 00paboTaTh TOPSIIeH BaToMH,
CMOUYEHHOM B CIIUPTE.

filtr2.jpg

3areM cTepuIIbHBIN PUIbTpOEpKATENh ¢ (PUIBTPOM H3BJIEKAETCS U3 CTEKISTHHOTO
crakana. HocukoM HIDKHEH 4acTu GUIIBTPOAEpIKATENS MPOTHIKACTCS 000MOKEHHBIH
cioif ponbru. B oTBepcTHE KPBIIKK (GUIBTPOAEPIKATENS BCTABISETCS ILIIPHULL C
pacTBOpOM, KOTOPBIM HaJ0 cTepuian3oBaTh. [Ipy miuaBHOM Ha)XxaTMM Ha MOPILEHb
mmpuna (1), Bes KUAKOCTh CKAIIMBaeTCs B OJOCTU (UiIbTpoaepkarens (2) u
NOMAJAeT 3aTeM B CTEPWIbHBIN (hiakoH (3).

filtr4.jpg

OunbTpoEpKATETH CHUMAETCA € (POJIBIH, KOTOpas elie pa3 00KUraeTcs ropsiuei
BaToi. DIIaKOH CO CTEPHIILHBIM PACTBOPOM 3aKPBIBACTCSI MPOOKOI HaJ rOPEITKOM.
OpenFIk.jpg

[Ipu panpHeHNIEM HCIOJIB30BAHUU CTEPHIBHBIX PACTBOPOB, IIEPE] OTKPBIBAHUEM
MOCYIbl, PE3HHOBYIO IPOOKY ClexyeT 00padoTaTh TopsIeil BaTOW, CMOUYEHHOU B
CIMPTE, N0 TPaHMIIe KOHTAKTa MPOOKU U CTEKJIA.

Pass3.jpg

OT0 MpaBuiIO JOHKHO HEYKOCHUTENIBHO COOMIONAThC NpU pabote ¢ r0boit
CTEpPUIILHOM MOCYI0M.

Kpacumenu

OO0paruTe BHUMaHUE HA TO, YTO Cpela UMEET KPacHbIH LBET. DTO JOCTUTAETCS
nobasieHneM B cpeay kpacurens Phenol Red.

?77? — A ¢ xakoil 11eabI0?

Kpacurenu B nutatenbHble cpeibl 100aBISIOTCS ISl TOTO, YTOObI KOHTPOJIUPOBAThH
KHCJIOTHOCTb Cpe/ibl B 10001 MOMeEHT BpeMeHH. KieTku B mporecce pocra
TOJKUCIISIOT CPEAy, U KPAaCHTENb MPHOOPETACT JKEITO-OpaHKEBOE OKPAITBAHHE.
[TocMoTpuTe, Kak CBExasi, BHOBb HAJIUTAsl MUTATEIbHAs cpefa (2) oOTIMYyaeTcs 1o LBETy
OT CpeJibl, B KOTOPOH KyJIbTUBUPOBAIUCH KiIEeTKH (1).

New-Old.jpg

OOpaTtuTe BHUMaHKHE HA IPO3PAvYHOCTb CPebl. 3aMyTHEHUE CPEIbl UIIU U3MEHEHHE
[[BETa KPAaCHUTEIsI Ha SIPKO-KEJIThIA WIIM KPACHO-CUHUM (MaTMHOBBIH) MOXKET
CBUJIETENILCTBOBATh O 3apa)KEHUU CPEJIbl U KYJBTYpPbl KJIETOK MHUKPOOpPraHU3MaMH.



Aumubuomuxu

Mp&I UCTIONTB3YeM TaKue aHTUOMOTUKH KaK MEHUIMIIINH, TCHTaMUIIUH
(anTHOaKTEpHUATBHBIC MTPETapaThl) 1 MPOTUBOTPUOKOBBIN MpemapaT HUCTATHH.
PactBop HUCTaTHHA IPUTOTOBIIsIETCS B Kumsitem crupte (1:1).

Tpuncumn, eepcen

TpUrCUH ¥ BEpCEH NPUMEHSIIOTCS IS ie3arperaiii MOHOCIIOS TIpU NepeceBe
KJIETOYHOM KYJIBTYPbl WJIH JJI BBIICJICHUS KJIETOK U3 TKAHEW MPH MOJyYEHUN
NEPBUYHBIX KyIbTyp. [Ipu nmepeceBe 0OBIYHO UCHIONB3YIOT PACTBOP TPHUIICHH — BEpCeHa
B COOTHOIIEHUH 1:1. DTOT TOTOBBIN pacCTBOP MOCTABISACTCS (DUPMON-TIPOU3BOTUTEIICM.

Uepes 3 — 4 cyTOK Mociie MepBOro NOCeBa, BHIPACTAECT MIOTHBIM MOHOCIION KJIETOK.
[Iponecc 0Opa3oBaHusi MOHOCJIOS MOKHO IPOHAOII0aTh B UHBEPTUPOBAHHBIM
MUKPOCKOII.

Growing.jpg (noanuck: Poct Mro0i1acToB B KyJIbType)

TAKASA KYJIBTYPA HYXKXIAETCA B IIEPECEBE. 3tot npouecc MOXHO
pa3ieNuTh Ha CICAYIONINE ITAlbl: TPUIICHHU3AIINS M PACCEeB KIETOK. PaccMoTpuM 3TH
aTamnkl 60see moAPOOHO.

[lepen nayamom paboThl HEOOXOAUMO MTPOBEPUTH PABUIBHOCTD PACIIOI0KECHHUS
MOCY/Ibl 1 HHCTPYMEHTOB Ha cToJie JamuHapa (cM. 3ansaTuel). O6paboTaTh pe3uHOBBIC

npoOKH BCEX COCYJOB C pacTBOpPaMH ToOpsIlei BaToil, CMOYCHHOH B CITUpTE.

[Iponecc mpuncunuzayuu BKIt0OYaeT ClEAYIONIUE CTaauu (TTOKa3aHbl CTPEJIKaMu):

1. OTKpBIBaHUE €MKOCTH C TPUIICUHOM U MTOMEIICHHUE TyAa CTEKJIIHHON MUIIETKHU.
2. CnuB cpensl u3 cocyna Kappens ¢ kiieTkaMH B ITyCTOM YHCTBIN CTaKaH (€MKOCTh
JUTS CITUBA).

3. JloGaBieHre TPUIICHHA B COCY/] C KIIETKaMU (pacTBOP TPUIICUHA JOJKEH
MOKPBIBaTh TOBEPXHOCTH CyOCTpaTa C KJICTKAMH).

4. VnaneHnue TpUrcuHa U3 COCyJia C KJIETKaMH B €MKOCTh JJIs CITUBA.

5. [ToBTOpHOE MOOABIEHHE TAKOTO K€ 00beMa TpuricuHa B cocya Kappersi.
Trip-cia.jpg

(moamuck:

A- ropenka (CiupToOBKa)

b- emKkoCTh 1A ciiuBa

B- OyTbUIb € TPUIICHH-BEPCEHOM

I'- yucras mocyna (cocyn Kappens)

- cocyn Kappernsi ¢ KJIeTOUHBIM MOHOCIIOEM

E- kepamuyeckuii cTakaH ¢ MHCTPYMEHTaMH: MUHIIETHI, CKAJIbIENb U T.J.

K- xepamuuecKkuil KONMavyoK Ha CIIUPTOBKY

3- eMKOCTh CO CTUPTOM

U- Bara

K- neHain co cTeKISHHBIMU MUNIETKAMU

JI- pe3anHOBas rpyiia co IUIaHIOM )

Cocyn Kappens nomemaercs B repmoctar Ha 10 — 15 Mun. npu temneparype 37°C s
tpuncuamzanuu. Cocynel Kappens HeoO0Xo1umMo BpeMsi OT BpEMEHH ClieTKa
BCTPSIXUBATH I 00ecriedeHHsl paBHOMEPHOCTHU MpoTeKaHus mpouecca. O xoxe
TPUINICUHU3AIMN MOKHO CYJIUTh 10 CTENEHU MPO3PaYHOCTH PACTBOPA TPUIICHUH -
BepceHa. OTKpeIIsach OT MOBEPXHOCTH MOCY/bI, KIETKH BBIXOAST B pacTBop. [Ipu
3TOM Habmogaercs ero 3amyTHeHuE (1).



Tripsin.jpg

[lepen Hawamom BTOPOTro 3Tana — paccesa cycnen3uu kiemok — cocyibl Kappens
MapKUPYIOTCS: HA COCYyie, B KOTOPOM OB MOHOCIIOM, CTAaBUTCS 3HAK «+», a Ha COCY/IE,
r7ie He ObUIO MOHOCIIOS (MJIM Ha HOBBIX COCYJIaX) CTaBUTCS 3HAK «—».

Heo6xomumo yOeauThesi B TOM, 4TO Ha pad0veM CTOJIE HET HUYETO JIUIITHETO,
MIPOBEPUTH NMPABUIIBHOCTh PACIOJIO0KEHUS OCYAbl U MHCTPYMEHTOB Ha CTOJIE
namuHapa. Emie pa3 o0paboTaTth pe3nHOBBIE MPOOKK BCEX COCYIOB C PACTBOPAMH
ropsiIIed BaTOW, CMOYEHHOU B CIIUPTE.

Media-In.jpg (moamucs:

A- ropernka (CiupTOBKa)

b- OyThLIb ¢ MUTAaTENBHON CpEIOi

B- cocyn Kappens ¢ cycnieH3ueil KJIeToK B TPUIICHHE («+»)
I'- noBbI#t cocyn Kappens («—»)

JI- eMKOCTB CO cniupTOM

E- kepamuyeckuii cTakaH ¢ MHCTPYMEHTaMU: TMHLETHI, CKaJIbIeNb U T.J.
JK- kepaMHUYECKHI1 KOJIITAYOK HA CIIUPTOBKY

3- Bara

W- nenan co CTEKITHHBIMU TUIIETKAMU

K- pe3nHoBas rpyma co UIaHIOM)

[Tpomecc pacceBa BKJIIOYAET CIEAYIOIIME CTaAuU (TIOKa3aHbl CTPEIKAMU):
l. OTKpbIBaHHE EMKOCTH C IMUTATEJIbHOM Cpefiol U MOMELIEHUE Ty/1a CTEKISTHHON
MUTIETKH.
PassS.jpg
2. IlepeHecenune onpeaeaIeHHOro KOJIMYeCTBa MUTATEIBbHON CPeAbl B COCYIIbI
Kappens co 3HakoM «+».
3. PacceB KJIETOUHOM CYCIEH3UH U3 COCYIOB C «» B COCYBI C «—».

77?7 - A KaK pacCUMTaTh HEOOXOIUMOE KOJIMIECTBO CPEIbl, BHOCUMOE B COCYIbI
Kappens co 3HakoM «+»?

YmMmecTHbIl Bonipoc. Hanpumep, B cocyze ¢ «+» Bbl nMeeTe MOHOCIION (3TO IPUMEPHO
1,2 muH. K1eTOK B MuT). BB pemmiu paccesTe MOHOCIOM momnosiam. [Ipenmnonoxum, 94to
Bam cocyn Kappenst umeet mone3nsiii 00beM 0kos10 10 M. Ydrem, 4To HOBBIH COCY,
B KOTOpPBIK Bam Hamo mepecesTh 4acTh KIETOK, Toxe umeeT oobeM 10 mit. Tlostomy B
CYCIICH3HIO C TPUIICHHOM (CcOCyT «+») Mbl HanmuBaeM 20 M cpeapl, 9ToObI 3aTeM 10 M
KJICTOYHOM CYCIIEH3UH MEPEHECTH B cocy Kappens co 3HakoM «—», a ocTayibHbie 10 M
OCTaBUTb B «CTAPOM» COCYJE.

HWrak, nocne Toro, Kak Bce COCyJIbl CO 3HAKOM «1» 3aJUTHl PaCCUYUTaHHBIM
KOJIMYECTBOM CPEJIbI, MOYKHO MPHUCTYTATh K PACCEBY KIECTOYHOU CYCIIEH3UU B HOBBIC
COCYJIBI.

Pass4.jpg

CrexiIsiHHAs TIMIIETKA TOTPY’KACTCS B COCYJT CO 3HAKOM «+». Kietounas cycreH3us
HaOupaeTcs B MUNETKY (MPUOIU3UTEITHLHO JI0 TTOJIOBUHBI €€ BBICOTHI) M C CHITON
BBIITyCKaeTCs 00paTHO B COCYA. DTa omeparus MpoAeTbIBaeTCs HECKOIBKO pa3 AJis
TOTO, YTOOBI JI€3arpPEerHpPOBATh KIETOUYHBIC KJIacTEPhl U 00ECTICYUTh B AaIbHEHIIIEM
PaBHOMEPHBIN pacceB KIETOK U MPUKPEIUICHHE UX K CyOCTpaTy.



Pass2.jpg

3areM mosioBUHA 00beMa cpebl (B Hamem npumepe 10Mi) u3 cocyna Kappens ¢
CYCIIEH3UEH MEPEHOCUTCS B HOBBIM COCY/I.

Passl.jpg

Cocynp! Kappens u OyThlIb cO cpelloif 3aKpbIBalOTCs HaJl Ii1laMeHeM ropenku. [lepeces
KJIETOK 3aKOHYEH.

B npouecce nepeceBa nocine tpuncunuzanuu Bel moxxere OUEHUTH COCTOSAHUE
KJIETOYHOM KYJIBTVYPBL T. €. nodcuumams obliee KOINIECTBO KIETOK, 4 TAKIKE BBISIBUTD
B UX YHCJIE MEPTBBIC M KUBBIC KJIETKU. [[1s1 3THUX 1eneil CymecTByeT MpOCTO METO
MoJIcYeTa KJIETOK B TeMoIuToMeTpe (kamepe ['opsieBa).

Iloozomoska cemoyumomempa
B xiierounyto cycnensuio 100aBisoT paBHblid 00beM 0,1%-HOro TpUnaHoBOTO CHHETO.
DTOT KpacUTENb OKPAIIUBAET TOJHKO MEPTBbIC KIETKH.
HImudoBaHHOE TOKPOBHOE CTEKIIO MPUTUPAIOT K PEAMETHOMY CTEKITYy T€MOIIUTOMETpA
(Genast cTpenka) 10 nosiBieHus Koiel HploToHa, Tak, YTOOBI HOKPHITH
3aMITPUXOBaHHBIE 001acTH (TOTyOast CTpeIKa).
Kamera.jpg
3TO MPUBOANT K 00OPa30BaHHIO KaMephl C PUKCHUPOBAHHBIM 00HEMOM, MTOCKOJIBKY Kpast
MPEIMETHOTO CTEKJIa MOJHATHI Ha/I 3aIlITPUXOBAHHON MOBEPXHOCTHIO poBHO Ha 0,1 MM.
Kaxxnast 3amTpuxoBanHas 00J1acTh COCTOUT U3 9 OOJIBIIUX KBaJApaTOB pazMepom 1x1, T. e.
00BEM, OTpaHUYCHHBIN KaXXIbIM OOJIBIITUM KBaJpaTOM, OKa3bIBae€TCS PaBHBIM I1MM X 1MM X
0,1 mm=0,1 MM .
OT6uparoT 4acTh OKpAIIEHHON CYyCIIEH3MH MaCTEPOBCKON MUNETKOM U 3aMOHAIOT
CYETHYIO KaMepy TeMOLIMTOMETPA, UCIOJIB3YsI KAMMJUIIPHOE BCACBIBAHUE, HE TIEPETION-
HsIsl KaHaJIbl KaMep.
Goryaev.jpg

Tloocuem sicusvix kiemox 6 cemoyumomempe (no R.L.P. Adams)
[TocYnTHIBaIOT KOTMUYECTBO KJIETOK B YETHIPEX OONBIINX KBaJApaTaxX B yriaax KaKIou
U3 JIBYX 3alITPUXOBAHHBIX 00acTeil. CUUTAIOT KIETKU, KaCAIOIINECS TIPaBOM U
BEPXHEW OrpaHUYMBAIOLINX JIMHUM, HO HE KJIETKH, KaCaroLMecs JIEBOM U HUKHEU
orpannuuBaromux JuHUM. [lockonbky 00beM OosbIoro kBaapara cocrasisiet 0,1 MM,
TO, YMHOUB YCPEHEHHOE 3HAUYECHHUE YHCIIA KIETOK B OJTHOM KBaJIpare Ha 104,
MOJIY4YarOT KOJIMYECTBO KJIETOK B 1 MJT CYCIIEH3UU.
Counting.jpg
Ipumep. Cocuntaiite kiaeTku o 00bekTrHBOM X10. CHeT KIIETOK IMTPOBOIUTE B
YeThIpeX Habopax M3 MIECTHAIATH MAJICHBKUX KBAIPATOB (B KOXKIOM YTITy
HEHTPAIBHON 3aIITPUXOBAHHOW 007acTH). CYUTAlTE TONBKO HEOKPAIICHHBIE KIETKH.
PasJielTB MOydYeHHOE YHCII0 Ha 4, IOMyYNTE CpeTHEE YHCIO KIEeTOK Ha | MM,
[Mockonbky BbIcOTa Kamepsl coctapisiet 0,1 MM, To niepecueTHbIH KodpUIUeHT mist
remoruToMerpa paseH 10”. [IpeImonoKim, 4To MOTyYEHHOE 3HAUCHHE COCTABIIACT
20 xrerok Ha 1 MM, Torma 20x10* paBHO 4mciTy KIETOK B | MIT OKpAILIICHHOI
TPHIIAHOBBLIM CHHUM cycrien3un, a 2x20x10* paBHO unciy KIeTok B 1 MIT HCXOTHO
CYCIICH3HH, T. €. KOHIICHTPAIHS )KUBBIX KJIETOK B UCXOJHOM CYCIIEH3MH COCTABIISCT
4x10° kneTok B 1 ML

OpHUM U3 IPEUMYIIECTB KIETOUYHON KYJIBTYpHhI Iepe APYTUMH 0ObEKTaMH UCCIIEI0OBAHUS
SBJIICTCS BO3MOKHOCTD IPOJOJDKUTENIBHOTO HAOIIOACHNUS 32 )KU3HEAEATEIbHOCTBIO KIIETOK, 32
COCTOSIHUEM OTJIEIbHBIX KIETOUHBIX OpraHesll, 3a MPOLeccaMu, UAYIIMMHU B KJIETKax,
(UKCUPOBATH COCTOSIHUE KYJIBTYPHI C YI€TOM KOJIMYECTBEHHBIX U KAUeCTBEHHBIX TAPaMETPOB.



JInst 3THX 1enei MoryT PUMEHSATHCS Memoobl MUKPOCKONnUY Kiemok (Kak IPYKA3HEHHOH!, TakK
U nocne GpuKcanumn) u pomozspaguposaniue.

First.jpg (moanuce: IlepBas hoTtorpadust kieTku, molydyeHHas MO YEKTPOHHBIM
MHUKpOCKOIIOM, ObuTa caenana B 1945 roxy Ketitom P. IToprepom, Ans6epom Kiogom n
OpnectoM @. Oynnamom.)

Yamie Bcero nepen HaOII0AEHUEM B MUKPOCKOI KJIETKH OKPAIIUBAIOT.

Cpasaurte n1Be oTorpaduu KIETOYHOTO MOHOCIIOS, TOJYYSHHBIE B HaIIel 1TabopaTopuu
(smuaust CII9B). TpynHO MOBEpPHUTH, UTO HA HUX OJHA U Ta K€ KyJbTypa. Jleso B TOM, 4To
KJIETKH TIOKPAILIEHBI PA3HBIMU KPACUTEISIMU.

Blue.jpg (moanuce: KpacuTenb METUICHOBBIN (PHOTETOBBII)

Yellow.jpg (moamnuce: Kpacuteiab UHIUTO)

WNHanuro «KOHTpacTUpyeT» spa KIETOK, @ METUIICHOBBIN (PMOJIETOBBINA CTPYKTYPbI KIIETKH.

Taxoke cylecTBYIOT METO/Ibl H30UPaTEIbHOIO OKpAIIMBAaHHSI CTPYKTYPHBIX KOMIIOHEHTOB
kietku. [IpuBenemM HECKOIBKO MPUMEPOB.

69246_63.jpg

(moamuck: OKpanieHHbIe MUTOXOHIPHH B KyJITUBHPYEMBIX (GUOpoOIacTax (KpacuTeb
Ponamun123. ®dmoopucuentHas mukporpadus. Douglas Wallace, Emory University, Atlanta))
578.jpg

(moanuck: OKpalleHHbIH YHI0MIa3MaTHYECKUN peTuKyIyM. DroopuciieHTHas MUKporpadus
KyJIBTUBUPYEMOH KJIETKH MIIEKOTIUTAIOIIETO, OKPAIIEHHOW C IIOMOIIBIO aHTHUTE,
cBs3biBatouxcs ¢ 6enkamu B OI1P. Hugh Pelham)

Paintl.jpg

(moanuck: Knerka muiekonuratomiero. CooTBETCTBHE B KIETOYHON JIOKAIHU3ALUU MEXKTY
MUTOXOHAPHUAMH (clieBa; Kpacutens Pogamun123: npmKu3HEHHOE OKpaIluBaHUEe, CBETOBAs
MHKPOCKOIIHSI) © MEKPOTpYOOUYKaMu (CripaBa; UMMYHO(DIIOOPHUCIICHTHAs MUKporpadus mocie
(bukcanyy; KjIeTka oKpamieHa (QII0OpPUCIEHTHBIMUA aHTHTEIaMU K MUKpoTpyOoukam. Lan Bo
Chen)

Paint2.jpg

(monmuck: 3aduxcupoanHas okpameHHas (Kymaccu cunuit) kinetka. MzouparensHoe
okpamuBanue 6emkoB rurTockeneta. Colin Smith)

Paint3.jpg

(monmuck: ®ubdpobdaact. MuUKpoTpyOOUKH (3€JICHBIN IIBET; OKpAIICHbI aHTUTEJIAMHU K TYOYJIMHY)
B uHTepdaze. SAapo (CuHe-3eIeHbII BET) OKpaIIeHO (IryopeciieHTHbIM KpacuteieM k JTHK.
Nancy L. Kedersha).

Cy1mecTByIOT METO/IbI IPIKU3HEHHOTO OKPAIIMBAHKS KJIETOK C IIETBI0 Pa3IMIUTh MEPTBEIC U

KHBbIe K1eTKU. HexoTopbie GUpMBI 1S THX 1esIeil BBITYCKAIOT CIICIHaTbHBIE HA0OPBHI.
Hanpumep, maxue mecmot npeonacaem ¢pupma Molecular Probes Europe BV

Color.jpg

(moxmucsk: PtK2 xierku, okpameHHsle ¢ ucnoibs3oBanuem LIVE/ DEAD EukoLight Viability

Kit, npu 5TOM MepTBbIE KIETKH OKPAIINBAIOTCS B KPACHBIH I[BET, & KUBbIC — B 3CJICHBII. )

ColrSprm.jpg

(moanucek: Knerku Obrubelt criepMbl, OKpalleHHble ¢ ucnoib3oBanueM LIVE/DEAD FertiLight

Sherm Viability Kit. )KuBbie KJIIE€TKH 3€JICHOTO I[BETA.)



MHUKPOCKOIIUA

YBenuyeHnue u paspenieHue

BonbIIMHCTBO KJIETOK MOYHO YBHAETh TOJBKO C MOMOIIBIO MuUKpockona. Ilpu
ONMCAaHWH Pa3MEPOB KIIETOK HCIIONB3YIOT MHKpOMETpbl ¥ HaHomeTpsl (Tabmuiry).
HeBoopy:keHHBII ueroBeYECKUH T1a3 UMEET pa3peliaroilyo cnocoOHoCcTh okono 1/10
MM, Wi 100 MKM. DTO O3HA4yaeT, 4TO €CJIM Bbl CMOTPHUTE HA [IB€ JIMHWUHU, KOTOPHIE
HaxoJATCs APYT OT Apyra Ha paccTOAHUM MeHee yeM 100 MKM, OHM CIIMBAIOTCA B OAHY.
TouHO Tak e JABE TOYKH, Jekamue Ha paccTosHuM MeHee 100 MKM, KaxyTcs OJHOU
pacmibIBYaTON TOYKOH. UTOOBI pa3nuyuTh CTPYKTYPBI, PACIIONIOKEHHbBIE 00Jiee TECHO,
NPUMEHSIOT ONTHYECKHE MPHOOpPHI, HANpUMEP MHUKpPOCKOMbl. Jlyummii cBeToBO
MHUKPOCKOII MMEET pa3pelaroiyo crnocooHocts okono 0,2 MM, wnu 200 HM, T. €.
npumepHo B 500 pa3 ymyumiaer yesnoBedeckuil Tia3. TeopeTHuecku MOCTPOUTh
CBETOBOW MHKPOCKOIN C OONBIIMM pa3pelieHneM HEeBO3MOXHO.  OTMeTHM, 4TO
paspenaronias CiocoOHOCTh M YBEJIMUEHUE HE

OIHO W TO k€. Eciam ¢ moMouipio Jydiiero CBETOBOIO MHUKPOCKONA Bbl MOJTYYHIIN
dororpaduio IBYX JMHHIA, pACTIONOKEHHBIX Ha pacCcTosTHUNA MeHee (0,2 MKM, TO KaK ObI
Bbl HU YBEJIMYHUBAIIN

n300pakeHne, JUHUN OyIyT ClMBaThCs B OnHY. Mcmomnp3yst Ooniee CHIIBHBIC JIMH3HI,
MO>KHO MOJTYYHUTh OOJIbIIIee YBEINUCHUE, HO HE YIYUIIUTh pa3pelicHHe.

TpaHCMHCCHOHHBIH (TPOCBEYMBAKINN) 3JIeKTPOHHBIA MUKPOCKOI

Pa3zpemaronias crmocoOHOCTh 3MEKTPOHHOTO MHKpockomna moutu B 400 pa3 Oosbiie
CBETOBOTO. JTO JIOCTUTAaeTCsl 3a CYET HCIOJIb30BAaHUS IOTOKA 3JIEKTPOHOB BMECTO
BuauMoro cera. COBpEMEHHBIE 3JIEKTPOHHBIE MHMKPOCKOIBI HMMEIOT Pa3pellaroulyro
crocobHocTh okoso 0,5 uM, mpumepHo B 200 000 pa3 Gonblryro, YeM YeIOBEUECKHI
rna3. (Juamerp atoma Bonopoaa okoiio 0,1 HM.)

B TpancMuccMoHHOM (TIPOCBEUMBAIOIIEM) MHUKPOCKOIE MYUYOK 3JIEKTPOHOB, MPOXOAs
CKBO3b 0Opasel], OCTaBJIs€T €ro H300pakeHHe Ha OJKpaHe. Y4YacTKu oOpasia,
MIPOITYCKAOIIHE O0IbIIe

QJIEKTPOHOB, T. €. «BJEKTPOHONPO3PAayHbIE», BBIMVIAIAT HA DKpPaHE CBETJIBIMHM, a
«3JIEKTPOHOIIOTHBIE» — TEMHBIMU.

[IpocBeynBarOmMii 3JIEKTPOHHBIM MHUKPOCKOII HMMEET OJUH KpPYIHBIA HENOCTATOK.
DNEeKTPOHBI 00JIaJal0T OUYE€Hb MaJIeHbKOM Maccol U JOJKHBI ABUTAThCS B BaKyyMe; IPU
9TOM DJIEKTPOHHBIN

MYyYOK MOKET MPOUTU TOJIBKO CKBO3b OY€Hb TOHKHE 00pa3ibl. JlJis UX MPUTOTOBICHUS
O00BEKT HY)XHO 3a(UKCHpPOBATh W 3aKIIOYUTh B TBEPABIA MaTepual, a 3aTeM II0
CIIELIMAIbHON METOIUKE

INPUTOTOBUTH TOHKHE cpe3bl. ClieoBaTeNbHO, BBICOKAsl pa3pellaonas CrocoOHOCTD
JMEKTPOHHOIO MHKPOCKONAa MOXKET OBITh HCIONb30BaHa MJIi M3YYEHHUS TOJBKO
¢uKcHpoBaHHBIX TpenapaToB. [103TOMy O4YeHb TPyAHO UACHTU(UIUPOBATH U3MEHEHHS,
IIPOU3OLIEIINE B MIpErapaTe BO BpeMs €ro NpUroToBieHus. HeKoTopsle TUIIBI KIIETOK,
IIOYTH BCE BUPYCHl U MHOTME BHYTPUKIIETOUHBIE CTPYKTYPbl MOXHO YBUAETH TOJBKO C
MTOMOILBIO TPAHCMHUCCUOHHOIO 3JIEKTPOHHOTO MUKPOCKOTIA.

CraHMpYIOLIUii 3JIEKTPOHHBII MUKPOCKOII
B ckanupyromem (pacTpoBOM) 53JIEKTPOHHOM MHKPOCKOIE D3JIEKTPOHBI, KOTOpBIE
PETUCTPUPYIOTCS U TPeoOpa3yIoTcsl B M300pakeHUe, UAYT OT MOBEPXHOCTH o0pasla.
DIIEKTPOHHBIN My4OK (OKYCHPYETCsl B TOHKOM 30HJE€ M MM CKaHUpYIT oOpasem. B
pe3yapTate 3TOro o0Opasel] HCIyCKaeT BTOPHUYHBIC 3JEKTPOHBI CJIAa00N 3SHEpPIrUu.
PaznuyHble y4acTKU MOBEPXHOCTH HCITYCKAIOT



HEOJIMHAKOBOE KOJMYCCTBO BTOPUYHBIX JJIEKTPOHOB. MeHbBIIIee KOJTMIECTBO UCITYCKAOT
yrayOsaeHust 1 60pO3bl U OATOMY KaKyTCsl TEMHBIMH, OOJbIlIee — MUKH U BBICTYTIHI,
KOTOpBIC

BBITJISISIT CBETIIBIMU. B pe3ynbrare momydarT TpexmMepHoe n300pakeHrne. DIEeKTPOHBI,
OTPaKCHHBIC MMOBEPXHOCTHIO, U BTOPUYHBIC IJICKTPOHBI COOMPAIOTCS, YCHIUBAIOTCS U
nepenarTces

Ha JKpaH.
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