1.2.2. KJETKH PACTEHHIH

Yacto B kauecTBe 06beKTa 3J1eKTpOGHOIOTHYECKUX HCCAENOBaHUIl HC-
HOJIB3YIOTCA BOJOPOCHH ceMeitcTBa XapoBbiX. OHH YROGHBI J/IA MHMKDO-
3JIeKTPOAHOTrO0 H3yuyeHus Gnarofapsa KpymHsIM pasmepaM. [lnuna ofHoI
kieTkn pgocturaet 40 MM, a AuaMeTp cocTaBJseT oT 150 go S00 MkM
(puc. 1.2). CHapyH KJeTKa OKpbITa KJIeTouHOH 060104KO0# TOMLHHOl
1o 15 MxM, ganee cregyer KieTouyHas MeMG6paRa — ILIa3sMOJeMMa, TOJINIH-
Ha KoTopo#i cocraBJister ot 10 g0 15 1M, MeXX[y BaKkyoJIbIo M I/Ia3MOJIeMMOii

HaxoauTcs 1ol muTonuiaambl (ot 15 10 25 MKM ), coepKaluii XJIOpoIia-
CTBI.

7T 2272 727 Nl

L

Puc. 1.2. O6umit sua u cTpoenne sogopocsm Nitella: 1 — Bakyoss; 2 — kjaeTouHas
CTeHKa; 3 — IMTONMAa3Ma; 4 — TOHOWIacT; 5 — miasMosicMMa; 6 — xJsopomsact

1.3. METOABbl UCCJIEAOBAHHSA KJIETOK

1.3.1. METO/ 3JEKTPOHHON MHUKPOCKONIHHK

OaHuM U3 TPaJHMOHHbIX METOROB KJIETOUHOH 6MO(HU3HKH HapsiIy CO
cBeToBOH (ONTHYECKOil) MUKPOCKOIHEH ABAAETCSA METO JIEKTPOHHON MHK-
DOCKOIIHM, KOTOpBIl HO3BOJIseT HabMoAaTh O6bEKThl pa3MEPOM MeHbllle
10 uM (puc.1.3). IIpu ucob30BaHAM AaHHOTO METOAA KJIETKH H TKaHH
¢duKcHpYIOT B 2,5%-M pacTBOpe IJIyTapoBOro aIbJerujia, NPHroTOBAEHHOrO
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Puc. 1.3. dnexrpounas dororpadus rHraHTCKOTO aKCOHAa KaJibMapa:
1 — akconemMma; 2 — MHTOXOHJAPHsA; 3 — UIBAHHOBCKas KJICTKa;
4 — HeltpopurnamenTs!

na 0,1 M docharnom nm Na-kakoaunatioM 6ydepe (pH 7,2 — 7,4).
3aTeM s yJa/ieHHs [IyTapOBOro a/IbJerHia NpenapaThl HPOMBIBAIOT Oy-
¢depHbIM pacTBOpOM M OKpamuBaioT 1%-M pacrsopoM OsOy. [lasee npena-
paThl 06paGaThIBAIOT CIIMPTOBBIMH PaCcTBODAMH BO3pacTalolleil KOHIIeHTpa-
uuu (ot 30 mo 100°). /InA MOBBILEHHUSA KOHTPACTHOCTH OKpAUIEHHBIX
npenaparoB K 70-rpafycHOMY CHMpPTY AO6aBJMIOT 2%-# pacTBOD YDaHHUII-
anerata. O6e3BOXUBaHME OCYIECTBASIOT IIyTeM BbiIEp )KHBaHHUS NpeNapa-
TOB B a6COJIOTHOM al{eTOHE NpH MepHOAUYECcKoM cMeHe pacTBopa. Jins
3a/IMBKH 06pa3N0B rOTOBAT CMECh allETOll — CMOJIa B COOTHOLIEHHH 3 : 1.
B cocraB cMOBI BXOAUT psifi CHELHANBHBIX HHIpeAneHToB. [loc/e 3amBKu
Cpesbl IOMEIRAIOT B TePMOCTAT U HHKYGUDPYIOT npu TeMnepaTtype 37 °C B
teyenne 12 4. [locne yganenus aneroHa mpemapaTr 3ajJHBalOT CMOJIOH U
nocJ1eR0BaTeIbHO HIKY6HpYIOT IpH Temnepatype oT 37 no 57 °C. [lanee
npenapatsl Hape3aioT Ha MUKpoToMe (cpess Toswunoi 60 — 90 uM),
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NMPOCMaTpUBAlOT ¥ ¢oTorpadMpyIOT B  3JEKTPOHHOM  MHUKPOCKOIE
IJIM-100A.

1.3.2. METO/J ®JYOPECIHEHTHHX 30HAOB

Jlns perucTpaiiiy u3MeHeHHil MHOTHX KJIETOUYHBIX NPOLECCOB H XapakK-
TEPUCTHKH BA3KOCTH, MEMOPAHHOro MOTEHIHA/IA, BHYTPHKJIETOYIIOTO MJIH
CBA3AHIIOrO COMIePKaHMsI HOIIOB HCIIOIB3YIOT MeTO (hIyOpecelnTIbIX 301-
Z0B (HampuMep, TakMe 30HABI, Kak fura-2, XJopTeTpauukiun, 9-aMUHO-
aKpHUIMH U JIyopeclerHNaNeTaT).

B ocHoBe Metofia (pryopecieHTHOTO omnpeeneys MeM6paHOCBA3aHIIO-
TO KaJbLHUS JIEXKUT coco6HocTs anTH6HoTuKa XT1I, MoKaaM30BalHoOro B
MeMOpaHe, 06pa30BBIBATb KOMIUIEKC C HOHOM KaJIbI{Hsl, YTO IPUBOIMT K
yBeJIHYeHHIO KBAaHTOBOTO BhIXOMa (yopecueHuuy 3o1nga. Ero cBeuenue
PETHCTPUDPYIOT C OANIOro H TOTO Xe Y4acTKa KJEeTKd B TevellHe BCEro
BPEMEHH 3KCIIepHMeHTa C HOMOILBIO JIIOMUHECLIENTHOTO MUKPOCKoma. Boa-
6yxcnenne ¢payopecuenuny XTI BEI3BIBAIOT C IOMOL{BIO TAOTEHIION JIaM-
IIbI HAKAJIMBAHMUA, BbI/IeJISSA HOJIOCY 3a cueT KOMOGUHAUUH GUAbTPOB. Pern-
CTpalUIO CBeYeHHSI TPOBOJAT C MOMOLIBI0 GOTOMETPHYECKOH HACAIKH, Bbl-
Jenss HOoJoCy C HOMOLIbIO HHTeP(EPEHIHOHHBIX CBeTO(UIBTPOB NPH JUTH-
1ie BOJIHbI MaKCHMaJIbHOTO NPOIMYCKAaHUs CBETOBOro myuka 490 u 550 um.

IIpu perucrpanuu BHyTpHKeTouHoro pH B kauecTBe 30HAa HCIO/MB3Y-
1ot OJIA B KoHeuHoit konueHTpauuu 1075 Mosb. [Tocae 20 Mun HHKyGanuu
(Bpems1, HeoGX0MMMOE [/1s1 HAKOILIENHS B 06BEKTE HOCTATOMHOTO st ury-
OpHMETPHUH KOJIMYeCTBa (hIyOpECUernHa) KIETKH TIATENbIO OTMBIBAIOT OT
akcrpakaerounoro MJA. Jlns obecneuenns nmocrossHuoro pH akcrpake-
TOUHOM cpeibl pH HHKyGanuu kjerok goGasaaiot 50 mMonbp HEPES,
nosoas pH pactBopa o 6,2 — 8,5. Cnextps! ¢payopecneHiuu npenapa-
TOB PETHCTPHUPYIOT ¢ OMOIIbIO HHBEPTUPOBAHHOIO MHKPOCHEKTPOdIyopH-
MeTpa: Bo3Gyxzaenue (pyopecueHIiMH NPENnapaToB OCYIECTBAAIOT 06140
€ MOMOMIBIO TAJIOTEHHOH JIaMIThl HAKJIMBANMST U KOMOHHALIMH CTEKJSHIIBIX
cBerodpuabTpoB. Pa3mep pOTOMETPHPYEMOTO YUACTKA KJIETKH COCTaBJIAET,
Kak mpaBuiio, 60 x 60 MxM (npu o6bexTuBe X 10). 3HayeHHE BHYTPHKIe-
TouHroro pH omnpee/nsioT 0 BeIUYHHe OTHOLIEHHs] HHTEHCHBHOCTEH (uyo-
PeCleHIMH OKpallleHHOT0 IpenapaTa IpH JJIMHaX BoaH 516 u 570 umM, cono-
CTaBJiAsA €ro co 3Ha4eHUsIMH COOTBETCTBYIoUIeH Kantu6pOBOUHON KPHBOIA,
npeAcTaBastioneli co60ii 3ABUCUMOCTb BEJTMYUHbI STOTO OTHOIIEHHUS OT 311a-
yenuit pH 6ycdepHsIx pacTBOpoB IyopecueuHa.

Jlna peructpauuy BHyTpHKIeTounoro Cat mocje 3arpysku u mepej
HayaJoM OMbITA KJIETKM IPOMEIBAIOT MCXOJHBIM PAacTBOPOM M BELAEDKH-
BaioT 30 — 40 MuH A/ Ae3TepH(PUIHUPOBANKA U [OCTHXKeHHsA paBHOBEC-
HOTO pacnpefesieHUs] MeX 1y CBA3anHOH U cBo6oaHoil popMaMu MosteKy
3onza (fura-2) BHyTpH Ki1eTKu. J{/1s1 ONpesie/IeHHs COAEPKANMS KaIbLHsl B
KJIETKe IPHUMEHSIIOT MUKPOCTIeKTpodryopuMeTpHYeckuii MeTod. KreTku no-
MEURIOT B nepdy3upyeMylo a4eiiky Ha npeJMeTHOM CTOJIMKE HIBEPTUPO-
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BAaHHOI'0 MHKPOCKOIA, COBMELIEHHOr0 CO CIEKTPO(IyOPUMETPOM, OCHAILIEH-
HBIM KCEHOHOBOM JIaMTIOH, pa3JiesTuTeneM Jydeil, JByMsA MOHOXPOMATOPaMy U
OBOHHBIM 3epKAJIBIBIM YOTIMEPHBIM MEXaHW3MOM, MO3BOJSIONIMM Yepe-
AOBaTh BO36yXJenHe MoJeKya fura-2 smydaMu AByX AJHH BOJIH —
340 u 380 um (c yacroroit 100 I'y). lIupuna momocsl Bo36yXAeNHUA 1ie
[OJDKIIa TipeBeIIaTh 3,5 HM. Komenrpamio CaZt pacCUHTHIBAIOT IO OTIIO-
IIENHUIO HHTeHCHBHOCTelH duyopecuenuuu (505 11M) B 0TBeT ha Bo36yske-
1IHe, BbI3BaHHOE JIy4aMu ¢ JjauHaMu BoH 340 u 380 HM.

1.3.3. METOJI BOCCTAHOBJIEHHOHl ®JYOPECIHEHIIUH
IIOCJIE ®OTOOTBEJIHBAHHSA

MeTon BoccTaHoBJeHIol ¢yopecueHunu nocie $poTooTéeMBaHUS
HcTosB3yeTcod B 6H0dU3NKe KJIETKH /11 H3Mepelins koaguiiueHTa nare-
panbHoil puddy3uu 6eaKoB W JUNM/IOB B IIJIa3MaTUYECKHX MeMOpaHaX.
Ecnu moMeTuTs HHTEpECYIOUiue 11ac 6enxd HIH dpocdomumigsl diayopec-
UeNTHOI MeTKOi1, HanpuMep NPOH3BOAHEIM (JIyopeclienHa, H BBECTH HX B
KJIETKY, TO IPH PETHCTPAIUH ¢ NOMOLBIO (JIyOpeCceHTHOr0 MUKPOCKONa
(puc. 1.4) Ha6monaercs ¢yopecuenuus, BeAHYHIy KOTOPOH MOXHO o1te-
HHUTH (POTO3NEKTPONHBIM YMHOXHTENEM H NPOaHaIU3UPOBATh Ha MepCo-
HAJIBHOM KOMIIBIOTEDE.

Puc. 1.4. YnpomenHas cxeMa YCTAaHOBKH ISl MCCJ€OBaHHMS BOCCTAHOBJICHHOMN
¢ayopecneHumnn nocse gorootéenusanns: 1 — nasep; 2, 3 — arrenwartopst (ocnaéure-
aM nyya); 4 — auadparMma; 5 — ocseturtenb; 6 — KomagencaTop MMKpockoma; 7 —
uccaeaycMas kaetka; 8 — 0GBCKTHB MMKDOCKOMA; 9 — OUXpOMYHOE 3€PKajio, OTpaxa-
Iomee MafalomKil CBCT M NpoNycKawomee cBeT BoabyxacHHoli ¢yopecuennuny; 10 —
orcekawoumit cserodunpTp; 11 — «30HA» — y3kag anacdparma, sbigensiomas ¢ayopec-
LICHITMIO ¢ MccieyeMoro yyactka; 12 — ©3IY; 13 — 610k perucTpanuy M ynpaBJeHHS

YCTaHOBKOH
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Bos6yxnaalommuit diryopecuennuio gyy nasepa poKycupyercs Ha yya-
CTKe IJIa3MaTHyecKoit MeM6paHbl (IIOpsIKA HECKOMbKUX KBAIpATHbIX MUK-
poH). [lasee 3TOT JIy4 JOJIKEH GbITh OCIA6JIEH aTTeHI0ATOPAMH HACTOMBKO,
YTO6bI BBI3BATH JHIID (PIYyOpPECIEeHIIUI0 METKM, HO He (POTOOKHC/IeHHE KOM-
noHenToB MeM6pans! (puc. 1.5).

A
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Unrencusnocts dayopecuenmnn [(t)

P | I€0) + [I(e0) —~ I(D)] /2

|
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Puc. 1.5. BoccraHoB/ICHHE HHTEHCHBHOCTH (JIyopecueHnuy Tmocie (oTooTGeMBaHUA.

Meton pacyeta JaHHBIX O TpeM ToukaM: (¢ <0) — MHTEHCHBHOCTH (IyOpecneHOHH

1o ¢otootenmanus; [(0) — WHTEHCHBHOCTD (hJIyOPECIEHIMM HENIOCPEACTBEHHO MOCE

¢orooT6enuBanus; I{~) — mnpeaenbHoe 3HaweHME WHTEHCHBHOCTH (IYODECHCHIOMH TO-
cne ee BoccTaHOBJNEHHs. CTpeskoit oTMedeH MOMEHT (HOTOOTOEIUBAHMS

B Havaje akcnepuMeHTa HHTEHCHBHOCTD BO3GYKAAIOLIErO Jy4a Ha He-
CKOJIBKO AECSTKOB MMJUIMCEKYHJ YBEIHYMBAIOT HACTOJILKO, YTOOB! BhI3BATh
dortooxucnenne payopecuentroi Metku (¢poroor6enusanue). Beaen sa
3THM ero HHTEeHCHBHOCTb BO3BPAILAIOT K HCXOJHOMY YDPOBHIO H DETHCTDH-
DYIOT HITEHCUBHOCTS (PIIyOpecHeHIHH Y4acTKa KJIETKH Hocae (OTOOKUCIe-
Hus MeTkH. Tak xak NMPOAYKT PoToOKHCAeHuSs He (ryopecuupyeT, TO BOC-
CTaHOBJIEHHe HCXOMHOTO YPOBHSA (PJIyopecleHIH HaCTyHaeT BCIefCTBHE
JaTepaiasHoil 1 Py3un MeueHbIX MOJIEKYJT GeslKa MM U2 U3 cocel-
HHX 06iacTelf KneTkd. TakuM 06pa3oM, PErHCTPAlMsA CKOPOCTH BOCCTAHOB-
JIEHHS1 HCXOJTHOTO YPOBH# (h/TyOpecLieHIH YYacTKa MeMGpaHb! KJIeTKH IoC-
Jie poTooT6ENNBAHUA TO3BOJISIET ONpeaeanTh Ko3ddunmenrs! 1uddyaun
MeMGpaHHBIX 6eJIKOB H JIMITH/OB,



1.3.4. METOJI KOH®OKAJABHOH JA3EPHONI
CKAHHPYIOUIE#X MHKPOCKOIIHH

Teopust MeToga KoHdoKaIbHOHR Na3epHOH CKAHUPYIOLIEH MHKPOCKOIMH
6bli1a paspa6oTana B 1977 — 1978 rr. OcHoBHoe yc/10BHe KOH(OKAIBLHO-
ctu (cosnasienus GoKycoB) 3aKiaouaeTcss B TOM, 4TOGbI IPOEKLMS Jua-
(pparms feTekTOpa Ha 06bEKTE TOYHO COBNaAata ¢ POKYCOM OcBellaolle-
ro o6beKT cBera (puc. 1.6).

Puc. 1.6. KoudokanbHbli nasepHblii CKaHUPYIOmMMit MUKPOCKOM: 1 — CKaHHpy-
eMblit B 3 HanmpaBJeHHAX MPEAMETHBINH CTONMK; 2 — 06BEKTHB MUKpOCkona (HHBEpTHpO-
BaHHOTO); 3 — AMXpOMYHOE 3epKano; 4 — oTcekawomuit ¢unavTp; 5 — avadparma
netextopa; 6 — cnexTporpad (AnA BBIAE/CHMS HYXHOH moNOcH! dayopecuenuun); 7 —

®3JY; 8 — 610Kk pervcTpauMy ¥ yNpaBJEHHS YCTaHOBKOH; 9 — ja3ep;
10 — awadparma ocserurens

Cy1mecTBeHHBIM MOMEHTOM DErHCTPALIMH ABJAETCH KaK MOXKHO MEHb-
i apameTp AuadparMel feTeKTOpa, YTO JNOCTHIKHMO TIDH HCIIOIb30BaHUH
JOCTATOYHO MOMIHBIX HCTOYHMKOB OCBellleHHuss — na3epoB. CoyeraHue sTHx
0co6eHHOCTEll T03BOJIIET 3HAUMTEBHO YBeIMYHMTDb paspeurenue (10 100 —
200 HM) M KOHTDACTHOCTh 06pasua 10 CPABHEHHIO ¢ OGBIYHOH CBETOBOI
MHKpockonuell, Mayopecienius, BOZHUKAOLAA B TOI 4acTu o6pasiua, Ha
KoTOpyIo choKycupoBal 06 beKTHB, TOCTHIaeT AeTEKTOpa U 3aTeM PErucT-
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pupyercsi. B 06b1u110ii ¢BETOBOI! TIOMUHECHEHTHON MUKPOCKOIIHH JAETEKTH-
pyercst pIyopeclieHIMs Beeil ocBellleHHO# YacTH o0pa3la, XOTA T€ YYaCTKH,
KOTODble HAX0AsITCA BRe pokyca, Buanbl HekonTpactio. KJICM nossoaser
T0CJIONII0 IPOCMATPUBATD XHUBbIe Ki1eTKH (1moxo6ue ToMorpaduu) U Koau-
YecTBeNHO OIIEHUBATh UX (huryopeclieHTHOe U3o6pakenne. [IpeamerHslii cro-
JIMK C 06bEeKTOM nepe/iBHraeTcsd B IVIOCKOCTH X — ¥, a TaKXe 10 OCH Z.
Kaxpoe nonyuentoe uso6paxensie PUKCUPYETCS KOMIBIOTEPOM, H JaXe
Bocco3faeTcsl H306pakeHHe KaXI0ro OTAeIbHOI0 BEPTHKAAbHOIO ONTH-
4ecKOro cpesa, YTO HEBO3MOXXHO NPH OGBIYHOI ONTHYECKOil CBETOBOI MHK-
pockonuu. KosnyectBenHble XapaKTepHCTHKU 06bekTa MeTogoM KJICM
TNOJIYYaloT, ONpeJesisst HHTEHCHBHOCTD (piryopecueHIHH ¢ nomomsio OIY.
Ecnu uccnenoBareist HHTepeCcyeT pacHpesie/ieHHe MaKpOMOJIEKYJI JalHOTO
THIIa MeX/Iy SADOM M LMTOIIa3MOM, TO «OKHO» H306pakeH s MOSKHO IIOMe-
CTHTb B ONITHYECKHUH Cpe3 sApa, OnpeeJuTs HHTEHCUBHOCTD (dayopecies-
umnH U3 Hero (F,), a 3aTeM NOMECTUTH TAKOe K€ «OKHO» B y4aCcTOK LHTO-
I.71a3Mbl Ha TOM JKe OITHYECKOM Cpe3e U ONpefie/IUTh HHTEHCHBHOCTD HJIyo-
pecuenimu u3 sroro «oknas (F,). Toraa otHomenue A = F, /F, 6yner
XapaKTepH30BaTh pacnpeseieHHe HHTepeCyIOU#X Hac (JIyopecIieHTHO Me-
YEHHBIX MOJIEKYJ MeXIY SIADOM W IMTOILJIA3MOil B JaHHOM ONTHYECKOM
cpese.

1.3.5. METOJl CIIEKTPOCKOIIHH KOMBHHAIIUOHHOIO PACCESAHHSA

B HacTosiniee BpeMs B GHOJIOTHH IIHPOKO IPHMEHSETCA CIIEKTPOCKO-
1t KOMOHHAUMOHHOTO paccesiHust. KoMGHHaIMOHHOE paccessHye CBeTa —
XOpOILIo H3BecTHOe (PH3HYECKOe sIBJIeHUe, YCHEUMO HCHOIb3yeMoe B HecIe-
JOBaHHM CTPYKTYpBl MOJEKYJbl, ee QUHAMHYECKOrO MOBeJAeHHs, BHYTpH-
MOJIeKY JIIDHBIX KOJIEGAHUH U MeXMOJIEKYISIPHBIX B3aHMO/IeICTBHI.

B 6uonornu knerxu cnekrpockomist KP ucnosnb3yercs rmpu ucceoBa-
HHMHU NOJUMEDHBIX GHOJIOTHYECKUX MAKPOMOJIEKYJl — TOJMIENTHAOB, OIH-
HYKJIEOTHOB H nonucaxapuaoB. [Ipu anamuse cTpyKTypsl 6eJIKOB € IOMO-
wpio KP ouenuBaoTcs nosiocs! cnekrpa, XapakTepHsle fuis amuzaa A (kose-
Ganust N — H-cBsiseit), amuza 1, amuaa 2 1 amuga 3. Ilpu aHaguse CTPYKTY-
PbI HYKJIEHHOBBIX KHCJIOT HCclenyioTcs nosockl cnekrpa KP, xapakrepHbie
I/ BOJbI, caxapoB, HykJaeotun0B (kone6anus C=0-, C=N- u C=C-cBg-
3eit), CHMMeTpHYHbIE M aCHMMeTpHUHble KoneGanus PO,-cBsi3eil, konebauus
PO-cBa3eit pocpara u CO-cBa3eit caxapoB, a TaKkXke CKeJleTHEIE,
IedpopMallHOHHBIE KoJieGaHUs BeeX cBsizell nomuuykaeotunos. [Ipu anam-
3€ CTPYKTYDHBIX H3MeHeHHI NoIHCaXapH/I0oB ¢ momoiibio KP-cnekrpocko-
ITHH olleHuBa1oTcs koaebanua OH- u CH-cBs3eil caxapoBs, e /1T0103b1 H
xutuna (puc. 1.7).

B 6nodusnke knetku KP-crieKTpOoCKOMUS IMMPOKO UCIIONb3YeTcs IS
HccenoBaHusA KoH(OpMaMOHHBIX H3MeHeHHid GesikoB H (pocoIHIHAOB B
NIPHPO/IHBIX M MOJeJIbHbIX MeMGpanax. HampuMep, HccieoBanue Koseba-
uuii C—C u C — H-cBsa3eil n03BOJIHIO BbISIBUTH 3aBUCHMOCTH KoH(OpMa-

19



I[HOHHBIX U3MEHEHUH YT/IeBOAOPOJHEIX LeOUeK )KUPHBIX KHCJIOT OT YIo-
PSAIOYEHHOCTH MeMGPpaHHbIX (PoChHOMMIHAOB KIETOYHOH MeMOpAHEI.
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— 32°C
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Puc. 1.7. CnekTp KOMGHHALMOHHOTO paccesHus Geskos (a) w numnaos (6)

Vcnonb3oBaHue a3epHOTO U3MYYeHHS C JAUHOI BOJIHB] IOTJIOLIEHHS
nop¢pupHHA NO3BOJAET PETUCTPUPOBATD CIIEKTPb! PE30HAHCHOTO KOMGHMHA-
L[HOHHOTO DACCesHHSI MPOTONOD(MHMDHHOB B IPUTPOLMTAX. B 3THX chek-
TpaX AOMMHMDYIOT JMHUH, Jiexalue B o6xactu 1 000 — 1 650 cM~!, koTo-
pBle 06YCJIOBJEHB! IIOCKOCTHBIMH KojeGanusamu cBsazeli C—C u C—
N u ge¢popManuoHHbIME KosebanusamMu C — H. HekoTopsle H3 HEX TOBep-
JKeHb! BIHSHHIO XMMHYECKUX NIPeBPALIeHNil, IIPOMCXO/SIIIMX C ATOMOM Ke-
Jie3a, H MOTYT GbITb HCITOJIb30BaHBI J/1s1 H3YYEHHsI CTPYKTYPbI MaKPOLMKJIa
(puc. 1.8).

IIpu ucce[0BAHNK COCTOSTHUS TeMOTJIOGHHA 3DHUTPOLMTOB ¢ HOMOMIBIO
KP-cnekTpockonuu o6pasel KpOBH OGBIYHO MOMEINAIOT B CHEMHMAIbHbIA
ZlepKaTeib, YTO NM03BoJsieT (POKYCHPOBATE JIy4 BO36YKAAIOUIErO CBETA HA
o6bexTe (puc. 1.9). McTOYHHKOM B036y>Xaaiolero cBera IipH perucTpa-
uun cnekTpoB KP ci1y>kuT ra3oBblil 1asep, HenpepbiBHbI reHepUPYIONHii
H3JayyeHHe B 06/1acTH CleXyIolMX JMH BOMH: 441,6; 476,5; 488,0; 496,5;
501,7; 514,5 uM. C nMoMoupbIo CBeTO(PHABTPOB MOIHOCTD U3JIyYeH s MO/~
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Puc. 1.8. Cnektp kOMOHHAIMOHHOTO paccesHHs NOpPHPHHA reMorjioGHHA

AdepxuBaioT Ha yposHe 20 — 100 MBT, 4TO He IPUBOAUT K CYNIECTBEHHBIM
H3MEeHEHUSM HATHBIIOTO COCTOAHUA 00bekTa. PaccesHHOe Ha o6pasiie U3-
JydyeHHe COOMPAIOT CHCTEMOH JHH3 Ha BXOAHYIO IIEJb MOHOXPOMATODA.
Ckanuposanue cnektpa KP oCymecTBsiOT JBOHHBIM MOHOXPOMATOPOM,
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Puc. 1.9. Bnok-cxeMa cnekTpoMeTpa KOMGHHALIMOHHOTO paccesHus
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CleKTpaibHast 061acTh npubopa coctasiaser 400 — 850 HM, OTHOCHTEb-
noe orsepcrre — 1:95,3, obparnas gucnepcust — 0,45 HM /MM, NOAYIIH-
puHa annapaTiioit pyHkuuu — He 6onee 1 cM~! (npu Aumite Bob 550 M),
ckopocTh ckaHupoBaHus — 0,18 HM,/C, TOYHOCTb M3MEPEHUsA — OKOJIO
4 cm~!, Perucrpanmio curianos PKP ocymecrtsasior M3Y, pabotalomuM
B pexuMe cuera ¢oronoB. Hakonuenune CnekTpoB NpoBOAAT Ha MIOTO-
KaHa/IbHOM aHAIM3aTOPE UMITYJIbCOB HJIH NEPCOHAIBIIOM KOMITBIOTEDE.

1.3.6. MUKPOCIIEKTPOCKOIIHSI KOMBUHAIIHOHHOIO PACCEAHHA

Crextpbl KP oT OTAebHBIX YYACTKOB KJAETKH Noay4aioT Ha KP-mMuk-
POCIIEKTPOMETPE C TPOHHBIM MOHOXPOMATOPOM M (POTOITEKTPOHHOM pern-
CTpauueii curnana. 3anuch ¥ 06paGoTKy CHEKTPOB NPOBOAAT C NOMOUIBIO
KOMOBIOTEPa. B KayecTse HCTOUYHHKA BO30YKACHHS HUCNOAb3YIOT APFOHO-
BhI# Jasep. C ueaplo YCTpaHEHUS NJIa3MENHbIX JUHUH, PAaCION0KEHHbBIX
BOJM3H OT Bo36YXKalolel TUHKH, nepe/] KIOBETIILIM OT/esIeHHEM IoMela-
10T NIPEAMONOXPOMaTOp MK HiTepdeperuuoinbii punstp. Jas nomyue-
HMS CNIEKTPOB C MPOCTPAHCTBEHIBIM pa3pelerneM npumelisior PKP-cnekr-
POMETP, COCTHIKOBaHHbIH ¢ ONTHYeCKHM MUKpockonoM. [Ipu pabore ¢ kret-
KaMH yCTaHaBJMBAIOT BOJOHMMMepcHOHHbIH 06bekTHB 100X ¢ uucaoBOi
anneptypoii 0,95. 3ToT 06beKTUB (POKYyCUPYET AA3€PIIblil JIYY B ILIOCKO-
¢t x — y fo 1 MmxM2. Ycranoska auadparMuel AuaMetpom 200 MKM JaeT
IPOCTPAHCTBEHHOE PaspelleHne 110 OCH Z, COCTABAIONIEE OKOJNO 4 MKM.
IIpocTpancTBenHOe pa3pelienne — 0KOJO 4 MKM3,

1.3.7. METOJI AMHAMHMYECKON ®A30BOM MHKPOCKONHHU

B nacrosiniee BpeMs [JIs1 HCCIEOBlUA GbICTPbIX H3Mellenuit HopMbl
KJIETKU WJIN OTJEJIbHbIX €€ YacTeit HCIOAb3yIOT Jia3epHblii PpasoBblit MUKpO-
ckon (puc. 1.10), npeacrasstionuii co6oil MoauduuMpoBaltbi Hirtepde-
PeIMOHHbI MUKPOCKON ¢ Moayasiuueil ¢pasbr pedepentoii Bolml, ¢ re-
Juii-neonoBbiM naszepoM (A = 633 HM) A KOTEpelTHOro OCBEHIeHHs
06BbEKTa H AUCCEKTOPOM B Ka4eCTBe KOOPAUHATHO-YyBCTBHTENBHOIO (hOTO-
npueMnuKa. BaxHo, YTO U3Mepenue KIETOK NPOBOAAT B OTPAXKEHIIOM CBE-
te. Ilpu perucrpauun ucnoab3yior o6bvektus x20,/0,45, pasmep nons

apeHuss — 128 x 128 nukc (20 x 20 MKM); BpeMs1 M3MepeHHs B OOl
TOYKe CKaH-nuHuu T; — 1 Mc, BpeMs BBofa TpeK-AuarpaMmbl — 14,7 c.
MikpocKon no3eojsieT NOJay4YaTh U306paxXeHus B B/ OUMGPOBAHHOIO
ABYMepHOTo pacnipeaeneHus ¢aspt A(x, y), KOTOpas U3MEPANACH B €TUHH-
uax aauabl (onTHYECKON Pa3HOCTH Xoa Jiyuyeil) B peaJbHOM BpEMEHH.
MeTtoa quHaMudeckoit HasoBoit MUKPOCKOIMH OCHOBaH Ha NEPHOAMYECKUX
U3MepeHusiX (pa3nl BAOIb IPOH3BOJIBHO YCTAIIOBAEHHOTO cerMenra (CKaH-
JMIHH) BU306paxenuH o6bekTa. [Tosmyyelnas npu nepuoIMYecKoM CKalu-
POBallMU MaTpuua yucen (Tpek-AuarpaMMa) cofiepXuT ugopMauuio ob
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H3MeNelHax JoKaablioi (23080t BBICOThI B TOUKAaX CKaH-TMHHH 32 BpeMst
usMepeHuit. Haxonnennoie B naMaTH KOMIbIOTepa AaHHble HOABEPTalOTCS
06paboTKe M COAEPKAT KOAMYECTBEHHYIO HH(OPMaLMIO 0 pAyKTyauusax
nokanbHOU pasHoctu xofa (dasosoii Bbicots) k (x, y), nponopUHOHAIb-
110} IPOEKIMY JIOKANBIIOTO IOKa3aTes s npenomienus n(x, y, z). Kak npa-
BHJIO, TMHUIO CKAaHHPOBaHHS BBIOGMPAIOT NMONEPEK KJIETKH M NPOU3BOLAT
NEpHO/IMYECKHEe U3MEPEHHs BHICOTbI ¢asoBoro npoduss h(x), rae x —
KOOPIHHATA CKaH-THHUH,
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Puc. 1.10. Bnok-cxeMa anHaMudecKoro ¢a3oBOro MHKpPOCKOMA



