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1. 3a0anue na npou3z800cmeeHny0 NPAKmMUKy

[ensiMu TpOU3BOICTBEHHOM IPAKTUKH SBJISIFOTCS:

M3y4eHHE OCHOB MEJaroru4eckoil U yaeOHO-METOIMUECKONW PabOThl B BBICIIMX y4€OHBIX
3aBEACHUSAX;

OBJIaJICHUE HABBIKAMH ITPOBEICHUS OT/ICTHHBIX BUAOB YUCOHBIX 3aHATHH MO TUCIUTITHHAM
00pa3zoBaTenbHON MTPOTPaMMBI;

npuoOpeTeHrue OmbITa NEAaroru4ecko paboThl B YCIOBHSX BBICHIETO y4e€OHOTO
3aBECHYS.

Jist 93 heKTUBHOTO noCTHKEHUs TIEJIeH MPOU3BOICTBEHHOM MPAKTUKH B KAYECTBE OCHOBHBIX

3aaa4 OIpCaCICHBI:

3aKpeIyIeHHe TEOPeTHYEeCKUX 3HAaHUH B O0O0JACTH OpraHu3alid U METOJUYECKOTro
oOecrieyeHns yueOHOTO MpoIecca B BBICIIEM YU4eOHOM 3aBEICHHH;

dbopMUpOBaHHE KOMIIETCHIIM HAyYHO-TIEIarOTMYEeCKOT0 pabOTHHUKA, Pa3BUTHE HABBIKOB
CaMOCTOSTEJIbHON Hay4YHO-II€JarOrHYEeCKOM 1S TeIbHOCTH;

dbopMupoBanue mpoheccuoHaIbHO-TIEarornYecKuX YMEHHU Mpeno1aBaTess By3a;
O3HaKOMJIeHHE ¢ (OopMaMU OPraHU3aAlNU U METOJJaMU BOCIIUTATEIbHO-00pa30BaTeIbHOTO
mpolecca B By3e€;

O03HAKOMJICHHE C Pa3HOCTOPOHHEH NEATEIbHOCTBIO IPENOJaBaTeisl By3a KaK Y4E€HOrO,
nejarora, BOCIHUTATEs;

OBJIaJICHUE HABBIKAMHU CaMOCTOSITEIIBHOTO BEJCHHUS Y4eOHO-BOCIMTATEIbHOW, HAYYHO-
HCCJIEIOBATEICKOM, METOAMYECKOI paboTHI;

M3Y4YEHHE COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUN BHICIIUX YYEOHBIX 3aBE/ICHUH;
HEMOCPEJICTBEHHOE YyYacTHe MPAKTUKAHTOB B Y4eOHOM mpoIiiecce.

BrinmonHuB nocTaBiIeHHBIE 3aaa4u, CTYACHT OCBOMJI CIICAYIOINEC KOMIICTCHIIUUA:

Koanbl HaumenoBanue Konx n HaumeHoBaHue HHAUKATOPA
KOMIIeTeHIIUi KOMIIeTeHIINH JOCTH:KEHUS KOMIIEeTeHIINH
VYKII-3 CrniocobeH cTaBUTh cebe 3-VKI]-3 — 3nams: ocnosHuvle npuembvl

o0pa3oBaTeNbHbIE TSN O]
BO3HUKAIOIINE KU3HEHHBIC
3a/1auu, MoA0UpaTh
CIOCOOBI PEeUIeHUs U
cpencTBa pa3BUTHA (B TOM
YHCIIe C UCTIOIb30BaHUEM
U (POBBIX CPEACTB) APYTUX
HEO0OXOUMBIX
KOMITETEHITU I

aghghexmuenoco ynpasnenusi coO6CmeeHHbIM
8peMeHeM, OCHOBHbLE MEMOOUKU
CAMOKOHMPOTIS, CamMopazeumusi u
Camoobpazo06anus Ha NPOMAICEHUU BCell
JHCUBHU C UCNOTIL30BAHUEM YUPDPOBHIX
cpedcma.

V-VKI]-3 — Ymems: 2¢hchexmusno
NIAHUPOBAMb U KOHMPOIUPOBAND
cobcmeeHHoe 8peMs, UCNOIb308AMb MEMOObl
camopezynsayuu, camopazeumus u
camoobdyuenus 6 meuerue 8cell HCU3HU C
UCNONb308AHUEM YUPDPOBLIX CPEOCME.
B-VKI]-3 — Bradems.: memooamu ynpasieHus
CcOOCMBEHHBIM 8PeMEHEeM, MEXHON0SUAMU
npuodpemenus, UCNOIb308AHUSL U OOHOBIEHUSL
COYUOKYTIbMYPHBIX U NPODECCUOHATLHBIX
3HAHUL, YMeHULl, U HABbIKOG, MemOOUKAMU
camopazeumus u camooopas08anus 6
meueHue 8cell HCU3HU C UCNONb308AHUEM
yughposvix cpedcms.




OIIK-1 CrniocobeH npuMeHsITh 3-OIIK-1 — 3nHate: pyHIaMEHTaIbHBIC
0a30Bble 3HAaHUS B 00JaCTU | OCHOBBI, MOJYYEHHBIE B 001aCTH
(DU3UKO-MAaTEMATHYECKUX M | €CTECTBEHHBIX M MATEMAaTHYCCKUX HAYK.
(wm) ectectBeHHBIX HayK B | Y-OIIK-1 — YMeTh: ucnonb3oBaTh Ha
cdepe cBoeit MpaKTUKEe 0a30BbIC 3HAHUS, TIOTYYCHHBIC B
npodeccnoHanbHOM 00J1acTH €CTECTBEHHBIX U MaTEMaTHUECKHUX
NeSTEIbHOCTH HayK; TPUMEHSATH I aHAIHU3a U 00paboTKU

pe3ynbTaToB GU3NYECKUX IKCIIEPUMEHTOB.
B-OIIK-1 — BrnageTs: HaBbIKaMH 0000IICHHUS,
CUHTEe3a U aHajn3a 0a30BbIX 3HAHMIA,
MOJIYYCHHBIX B 00JIaCTH €CTECTBEHHBIX H
MaTeMaTUYeCKUX HayK, BJIa/Ie€Th HAyUYHbIM
MHPOBO33PEHHUEM.

OIIK-2 Cnioco6eH mpoBOIUTH 3-OI1K-2 — 3HaTh: THIOBBIE METOIBI
HAyYHBIC UCCIICIOBAHUS (U3HUECKUX U3MEPECHUN, TCOPETHUECKUE
(bu3nuecKux 0ObEKTOB, OCHOBBI (PU3NYECKIMXMETO/I0B UCCIICIOBAHMUS.
CUCTEM U IIPOLIECCOB, V-OIIK-2 — YMeTh: aHanu3upoBaTh U
oOpabaTbIBaTh U o0pabaThIBaTh TaHHBIC (DHU3UYECKOTO
MIPEIICTaBIISTh IKCIIEPUMEHTA U MPEJCTABIIATh UX B SCHOU H
AKCIIEPUMEHTAIIbHBIC yno6Ho# dopme.

TaHHEBIE B-OIIK-2 — Brniagets: HaBbIKaMu OOpaIieHus
C TUIOBBIMH MPUOOPAMHU ISl SJIEKTPOHHO-
(DU3HYECKUXU IIIEKTPOTCXHUICCKUX
U3MEpEHHI, MeTO/IaMU aHaJIu3a U 00paboTKU
IKCIIEPUMEHTAITLHONM MH()OPMAIINH.

OIIK-3 Cnoco0eH noHuMaTh 3-OI1K-3 — 3Hath: COBpeMEHHbIE
MIPUHIIKITE pa0OTHI WH(GOPMAIMOHHBIEC TEXHOJIIOTUU U
COBpPEMEHHBIX IpOrpaMMHBIE CPEJICTBA MIPH PEIICHUN3a1ad
MH(OPMALIMOHHBIX npodeccrnoHaIbHOM 1eATENbHOCTH, COOI01as
TEXHOJIOTUH U TpeOoBaHUs HHPOPMAITTOHHOM
WCTIOJIH30BATh UX JJIS 0€30MaCHOCTH.
peleHns 3aaa4 V-OIIK-3 — YMeTh: BBIOUpaTh U
npoecCHOHATBLHON WCIIOJIb30BaTh COBPEMEHHBIC
JeSITeIbHOCTH UH(GOPMaIMOHHBIE TEXHOIOTUU U

MIPOrPaMMHEBIE CPEICTBA JIUIS PEIICHHMS 3a/1a4
pohecCUOHATBEHON eI TebHOCTH.
B-OIIK-3 — Bnazners: COBpeMEHHBIMH
UH(GOPMAIMOHHBIMU TEXHOJIOTUSIMHU U
MIPOrPaMMHBIMH CPEJCTBAMH TIPH PEIICHUN
3a/1a4 npodeccuoOHANbHON 1eATeNbHOCTH,
coOnroaast TpeboBaHusl THPOPMAITMOHHOM
0€30MaCHOCTH.

IK-1 Cnocoben 3-1IK-1 — 3HaTh: OCHOBHBIC (DU3UUECKUE
WCIIOJIb30BaTh SIBJICHUS1, (yH/IaMEHTAJIbHbIE TIOHSATHS,
npodeccCHOHATBHBIE 3aKOHBI ¥ TEOpUHU (PU3HKH, OCHOBHBIC METOIBI
3HAHUS u YMEHHS, | TEOPETHUECKOTO M IKCIIEPUMEHTAILHOTO
MTOJTy9ICHHBIC MPH | UCCIICOBAHUS, METOJIBI H3MEPEHUS
OCBOEHUU NpOGUIBHBIX | Pa3IUYHBIX (PU3UUECKUX BEIUYUH.

(GUBUYIECKUX TUCIUTUINH

V-TIK-1 — YmMetb: pazbuparbcs B GU3HUECKUX
MIPUHIIMIIAX, UCTIOJIb3YEMBIX B U3Y4aeMBbIX
CHeHalIbHBIX JUCIUILINHAX, PEeLIaTh
¢dusnyeckue 3a1a4i NPUMEHUTEIBHO K




M3y4aeMbIM CHEIUATbHBIM TUCIUILUIMHAM U
MPUKIIATHBIM MpoOieMam Oyayiein
CIEIUATBHOCTH.

B-IIK-1 — BrnageTs: MeTogaMu IPOBEICHUS
(bU3NYECKUX U3MEPEHHI C OLICHKON
MOTPEIIHOCTEH, a TAK)Ke METOJaMHU
(hM3HUYECKOTO OMMCAHUS THITOBBIX
npoecCHOHATBHBIX 3alad U UHTEPIPETaluu
MOJYYEHHBIX PE3yJIbTaTOB.

I1K-4 CniocoOeH MpuMEeHsITh Ha 3-1IK-4 — 3HaTh: TEOpPETUUYECKHE OCHOBBI
IIPaKTUKE (U3NYIECKUX METOIOB UCCIICOBAHMS.
npodeccuonanbabie 3HaHUSA | Y-I1K-4 — YMeTh: ucnonp3oBath
TEOPUU U METO/I0B BO3MO>XHOCTH COBPEMEHHBIX METO/I0B
(bu3nyecKux uccaenoBaHuil | PU3NUECKUX UCCIETOBAHUM ISl pEIICHUS

HAy4YHO- UCCJIEJOBATEIbCKUX 3ajau.
B-IIK-4 — BriageTs: npakTHYeCKUMU
HaBBIKAMU MIPUMEHEHUS (PU3MUECKUX U
MaTEMaTUYECKUX METOA0B HCCIIEIOBAHU,
00paboTKu U aHaIM3a 00BEKTOB
HCCJIEIOBAHUN.

[1K-6 Crnioco0eH npuHUMaTh 3-I1K-6 — 3HaTh: OCHOBHBIE
y4acTHE B COCTaBe OpraHU3alOHHbIEC TPUHIUIIBI KOJIJIEKTUBHOU
KOJUIEKTHUBA B CO3JJaHUH U HAYYHOU JESATEIIbHOCTH U COBPEMEHHYIO
WCIIO0Jb30BAHUU (bu3nuecKyto annapaTypy 1 TEXHOJIOTHH.
¢busnueckoii ammmapatypsl 1 | Y-IIK-6 — YMeTh: HCIONb30BaTh TUYHOCTHBIC
TEXHOJIOTUI, OCHOBAHHBIX KAueCTBA U 3HAHUS B PAMKAaX BBIIIOJHEHUS
Ha HOBEMILUX JOCTUKEHUSX | paOOThI 10 KOJIJIEKTUBHBIM IIPOEKTaM.
(U3HUKY, TEXHUKU U B-ITIK-6 — Brniagets: HaBbIKaMH CO3JaHUS U
DJIEKTPOHUKHU HCIIOJIb30BaHUs COBPEMEHHOM (pr3nueckoi

anmnapaTypbl U TEXHOJIOTHH, BIaIETh
MpUeMaMH IIJIaHUPOBAHUS U OpraHU3aluu
paboTHI B paMKaxX HAy4YHBIX TPYMII, CIOCOOEH
3¢ (HEeKTUBHO BBINOIHATH OTBEACHHYIO POJIb B
HAYYHBIX MCCIEAOBAHUSX.

[K-11 Crnioco0eH noixy4yuTh 3-11K-11 — 3HaTh: OCHOBHBIE
OpraHHU3alOHHO- OpraHU3alMOHHbIE TPUHIUIIBI ITTAHUPOBAHUS
YIPaBJIE€HYECKHE HaBbIKU Hay4HOU J1eATeIbHOCTH B MAJIbIX
pu paboTe B HAYYHBIX U KOJUIEKTUBAX MCIIOJHUTEIEH.

MPOEKTHBIX TPynnax u V-IIK-11 — Y™MeTb: 3pdeKTUBHO BBIMOIHATH

JIPYTUX MaJIbIX KOJIJIEKTUBAaX | OTBEIEHHYIO POJb B HAYUYHBIX

UCIIOJTHUTENEN HCCIIEIOBaHMX, B TOM YHCIIE B KaUeCTBE
PYKOBOJUTEIS, INITAHUPOBATH paboTy B
Hay4YHOU U MTPOCKTHOM NEATEITHOCTH W/WUITH
KOHTpPOJIMPOBATH €€.
B-IIK-11 — Bnaners: npuemaMu
TUTAHUPOBAHUS M OpraHU3aIlui padoOTHI B
paMKax Hay4YHbIX KOJUIEKTHBOB.

I1K-7.1 CrniocobeH oCcyIecTBIATh 3-I1K-7.1 — 3Hatb: 0cO6EHHOCTU (PU3UKO-

(U3UKO-TEXHUYECKOE
o0ecreyeHne TMarHoCTUKH
" JICYCHHUA MMALIUCHTOB ITPU
ITOMOULIY MOHU3HUPYIOIIErO U

TEXHUYECKOI0 00eCIIeueHuUs JUArHOCTUKH U
JICUCHUS MAIUCHTOB IIPU IMOMOIIH
HMOHU3HPYIOUICTO U HCHOHU3UPYIOIIECTO
H3JTyYCHHUA.




HEMOHMU3UPYIOLIETO
U3ITy4eHUs

V-TIK-7.1 — YMeTh: oCcyIecTBIATh PUIUKO-
TEXHUYECKOEe 00ecreueH e JUarHOCTHKH U
JICUYEHUs TAIIUEHTOB MIPH TOMOIIU
MOHU3HUPYIOIIETO U HEHOHU3UPYIOLIETO
W3ITy9CHUSI.

B-TIK-7.1 — Bnaners: meTonamu pusnko-
TEXHHYECKOI'0 00CCIIEUCHMS JUArHOCTUKHU U
JICYCHHS TTIAIUEHTOB TIPH TOMOIIIH
MOHHU3UPYIOLIETO ¥ HEMOHU3UPYIOIIETO
U3ITYYCHHS.

6. BOCIIUTATEJIbHBII IOTEHIIUAJ IPAKTUKH

Hanpasienus/uean 3aga4y BOCIUTAHUSA BocnurareabHBIH MOTEHIMAJ
BOCIIUTAHUS (xop) JUCIHUIIJINHBI

[IpodeccuonanpHOE CraHoBIICHHE U 1. Mcrionp30BaHNe BOCIIUTATEIILHOTO

BOCIIUTAHUE pa3BUTHE IIOTCHIIMANIA TUCHMILINH «BBenacHue B
MHPOBO33PEHUS, CHIEMAJIbHOCTEY, « OCHOBEI H
00eCIIeYnBaIOIICTO PUMEHEHNE CHHXPOTPOHHOTO
paguanuoHHYO u3MydeHus», «dusrka OHOIOrHIecKoro
0€30MacHOCTb NPU JNEUCTBHsS paguanumn», «Jlosumerpus u
MEIHUITTHCKOM 3alllUTa OT MOHU3UPYIOIINX U3ITyUEHUI,
HCIIOIb30BaHUU «MukpoOUOI0THS, BUPYCOJOTHUS,
HCTOYHHKOB UMMYHOJIOTH, «PannoOuonorus» u Bcex
HMOHU3HPYIOIIETO U BUJIOB MTPAKTUK — 03HAKOMHUTEIILHOM,
HEUOHU3HUPYIOLLETO Hay4HO-UCCIIEI0BATEIbCKOM,

n3nyudenus (B31)

IeJaroru4ecKou, NpeJauIuIOMHON JUIS:

- opmupoBaHUs KyJIbTYpbl pabOTHI C
MpuOOpaMu JO3UMETPUIECKOTO KOHTPOJIS,
paaNaIllMOHHON U SKOJIOTUYECKON
0€301acHOCTH TTOCPEIICTBOM
TEMaTUYECKOr0 aKIEHTUPOBAHUS B
COJIepaHUU JUCIUTUINH U YYEOHBIX
3a/laHui, MOATOTOBKH 3cce, pedeparos,
JUCKYCCHI 110 BOIIPOCaM
0100€30ITaCHOCTH

2. Ucnionp30BaHUE BOCIUTATEIBHOTO
MOTEHIMaIa TUCIUATINH « OCHOBBI
OMOATUKHU U OMOIOTUYECKOTO TPaBay,
«MenuIHCKHUE YCTAaHOBKU U JETEKTOPHI
H3Iy4YeHUI», «PeHTreHoBCKas
KOMITbIOTEepHAasi ToMorpadus», « OCHOBbI
MPT», «OcuoBsl [19T», «OcHOBBI
WHTpOCKOTUNY, «Pamnanmonnas
Oono(du3Kay, U BCEX BUJOB MPAKTUK JIJIS:
- popMHUPOBAHUS KYJIBTYPHI
paarauoOHHON OE30MacHOCTH, B TOM
YUCJIE MPU TTOTYYEHUH TTPAKTUUECKUX
HaBBIKOB MOCPEACTBOM TEMATHYECKOTO
AKIICHTUPOBAHUSI B COJICPIKAHUH
JTUCIUILIAH ¥ Y4eOHBIX 3aJaHHH,
TIOATOTOBKH 3cce, pedepaTtoB, TUCKYCCUH,
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a TaKKe B XOJI€ MPAKTUYECKOM pabOTHI ¢
TEPANEeBTUYECKUM U TUATHOCTUICCKUM
000pyIOBaHUEM.

4. Ucnosib30BaHUE BOCIIUTATEIBHOTO
MOTEeHIIMaja NPOPHIbHBIX AUCIUILIUH U
BCEX BUJIOB MIPAKTHK JJIS:

- (opMHUpOBaHUS ITUUECKUX OCHOB
MIPOBEICHUS IKCIIEPUMEHTOB C
WCIIOJIb30BaHHEM J1a00PaTOPHBIX
YKUBOTHBIX ITOCPEJICTBOM O0CYKICHUS
TEXHUKH 0€301MacHON paboThI C
BBICOKOTEXHOJIOTUYHBIM
JKCIIEPUMEHTAILHBIM 000PYAOBaHUEM,
BBICOKOIIPOU3BOAUTEIILHON
BBIUMCIUTEIbHON TEXHUKON U C )KUBBIMU
CHCTEMaMH.

2. X00 npou3600cmeeHHOll NpAKMUKU

Ormpenenenne TeMbl, menei, 3anad, mwiana, ¢opMm ordetHocTu. Ilomydyenue nepBH4HON
uHpOpMAlMM O TpaBWJaX COCTaBICHUS M  O(OpMIICHUS y4eOHO-METOJUYECKUX U
OpraHM3alMOHHO-METOAMYECKUX MaTePHUAJIOB, OPraHU3aluK yueOHOTo mporiecca B By3e, 3a/1a4ax
npernoaaBaTesel 1 yueOHO-METOIUYECKHX MTOIPa3IeICHHI 1 Jp.

OcBoeHME ayAMTOPHOM MEJarorMyeckol paboThl. 3akperuieHue, pacllupeHue,
erIY6JIeHI/Ie n cucremMarusanus 3HaHI/If/'I, IMOJIYYCHHBIX B HPOHCCCC HU3YUYCHHA CIICHUAJIbHBIX
JTUCIUTIIMH U MHGOPMAIH, TIOJyUYeHHON B X0JIe TIEPBOTO ATara MeIarorniyeckon mpakTuku. B
Y4aCTHOCTH, O3HAKOMJICHHE C OPTaHM3aliel 1 IPOBEJCHUEM PA3IMYHBIX (POPM yueOHBIX 3aHATHIA,
TIOCEIIeHNE U aHAIIN3 JICKLUH, Ta00paTOPHBIX M MPAKTUYECKHUX 3aHATUH U T.1.

CocraBnenune pa60‘~H/IX IIJIAHOB U KOHCIICKTOB MPAKTHUYCCKUX 3aHATHN U TEKCTOB J'ICKIII/II\/JI,
nux O6CY)K)I€HI/IG C HAYYHBIM PYKOBOJIUTCIICM. HOI[FOTOBKa " MIPOBCACHUC aYyJUTOPHBIX 3aHATHI
(4TeHME WU COIPOBOXKICHUE JICKIUH, IPOBEICHNE TAOOPATOPHBIX MIIH MPAKTHUECKUX 3aHATHH U
Jp. B IPUCYTCTBUH HAYYHOTO PYKOBOAUTENS C MOCIEIYIOMNM pa3oopoM) U Ip.

OxkoHuaTenpHOE 0OPOopMIIEHUE OTUETA M JHEBHUKA IO TTpakTUKe. [loAroToBKa rnpe3eHTanum

CornacoBaHue OTYeTa MO MPAKTUKE C PYKOBOIUTEIIEM.

3amuTa oTyeTa U 00CYXKJICHUE BBICTYIJICHHS O0YYaIOIIETOCs ¢ aHAIM30M HPOJETaHHOM

pabotsl. Cnaua JHEBHHKA.

3. Beeoenue
(Ilpumep) buonorudyeckoe IeHCTBUE HWOHUBUPYIONIUX HW3JIYYCHUH OOYCIOBJICHO
DHEpruei, oTJaBaeMoil W3Iy4eHUsSMU pPa3HbIX BUIOB (anbda, OeTa-yacTHIIAMHM, HEHUTPOHAMH,

raMMa-KBaHTaMH) TKaHSIM W opraHam. HecMoTpsi Ha HE OJMHAKOBYIO (PH3UYECKYIO MPHUPOIY



pa3IMYHBIX BHUJAOB HOHU3HUPYIOIIMX HW3IMYyYEHUH, CYIIECTBYET OIpeAesieHHas OOIIHOCTh HX
OMOJIOTUYECKOT0 IeHCTBHS, 00YCIOBICHHAS NX HOHU3UPYIOIIUM JICHCTBHEM Ha OMOCYOCTpaTHI.

[Tpu BozneiictBun MW Ha GuocyOCTpaT MPOMCXOIUT MOTJIOMICHUE MOCIEIHUM SHEPIHU
U3ITy4eHus. DTO MPUBOAUT K MOHU3ALUK aTOMOB U MOJIEKYI (TO €CTh, TOTEPE aTOMOM DJIEKTPOHA,
OCTaBIIASICS YaCTh aTOMa MPUOOpETaeT MOJOKUTENbHBIN 3apsi) WU K BO30YXKICHUIO aTOMOB,
MOJIEKYJ (TIepexo]1 AJIeKTpoHa Ha OoJiee BEICOKMI YHEPTeTHUECKUI YPOBEHB B Mpeieax aToma).
OOpasoBaBmiecss B pe3yjbTaTe WMOHU3AIMH AaTOMOB HWOHBI U CBOOOJHBIC JJIEKTPOHBI
B3aMMOJICHCTBYIOT MEXKIy COOOM M C OKpYKalOIIMMU HEMOBPEKICHHBIMU aTOMaMH U
MoJIeKy1aMu, o0pa3ysi pu 3TOM CBOOOIHbIE PaJUKAIIbI.

Heopranmueckue pagukanbl 00pa3yoTcs TPy paIuoIn3e BOIbI - THAPOKCUIBHBIN paiKall
(OH), pamgukan Bomopona (H), rumpatupoBaHHBIA 3JIEKTPOH, Mepekuch Boaopona (H202),
ruaponepokcua (HO2), cynepokcua-annon-paaukai (O2), aToMapHbIi U CUHTIICTHBINA KUCIOPO/.
[TponykTsl paauonn3a BOAbl O0JATAIOT CUIBHBIM OKHCIUTEIBHBIM JEHCTBHEM B OTHOILCHUU
OpraHMYECKUX BEIECTB OMOTKAHEH.

[log BO3AEHCTBMEM HMOHM3UPYIOLIMX H3JIY4YEeHMHM M IPOAYKTOB PAINOIM3a BOJbI
MPOUCXOIUT PATUOIN3 MOJIEKYJ OCHOBHBIX OMOJOTMYECKH BaKHBIX OpPraHMYECKHX BEIIECTB
kinetku (JJHK, HykieoTH10B, aMHHOKHCIOT, OENKOB, yriaeBonoB, (ochomunuaoB u Ap.) ¢
00pa3oBaHMEM OPraHUYECKUX PaJUKaAIOB, 00JIaJAlONINX OBPEXKIAIOIIUM JIEHCTBUEM Ha TKAHU.
B mpucyTcTBUM KHCIIOpOJa OpraHMYECKHE paJUKaibl BCTYHNAIOT C HUM BO B3aWMOJIEWCTBUE.
BbIcoKO€ CpoACTBO KUCIOPOJa K OPraHUYECKUM paJHMKalaM JIEKUT B OCHOBE TaK Ha3bIBAEMOTO
CKUCIOPOTHOTO 3(PPeKTa», CyTh KOTOPOTO COCTOMT B YCHMJIEHUHU PaAJAUAIIMIOHHOIO MOBPEXICHHS
6enkoB, IHK u npyrux 6romMosiekys B IpUCyTCTBUU KUCIOPOA.

[IpoaykTsl panronusa BoJibl, aKTUBHBIE (DOPMBI KUCIOPOJa U OPraHUYECKUE PATUKAIIBL, B
CBOIO O4Yepe]lb, CIIOCOOHBI M3MEHSThb CTPYKTYpPY OHMOJIOTMYECKM BaXKHBIX MAaKpOMOJIEKYJ C
HapyueHneM ux pyHkunu. Hanbombiee 3HaueHue A5 AaabHelei cy1b0bl 00y4eHHOM KIeTKH
UMEIOT Ipoueccsl, npoucxoadiue B 0enkax, JIHK u pochoaununax.

B cBs3u ¢ 3THUM akTyanbHBIM OCTa€rcs pa3paboTka TPEXMEPHBIX (U3HOIOTMYECKU
COBMECTHMBIX TKAaHEBBIX MoJeNnell A oOueHKH 3(P(EeKTOB HOHU3UPYIOIIEro HU3IyYeHUs
pa3IMYHOTO Ka4ecTBa.

B HacTos111ee BpeMsi OJTHUM U3 NEPCHEKTUBHBIX U aKTUBHO Pa3BUBAIOIINXCS HAIIPABICHUM
B 00JaCTH paOOMOJIOTUH SIBJISIETCS UCIIOJIb30BAHNE KYJIBTUBUPYEMBIX Ha MUTATENBHON Cpele
TKaHell B kauecTBe 0Opa3slia /Uil OLEHKH BIMSHUS MOHU3UPYIOLIETO U3IydeHus. B cBs3M ¢ 3TUM
JUISL TIOJTyYEHHs TaKMX 00pa3IoB HEOOXOAUMO MPEABAPUTEIHHO MOIYUUTh CPE3bl KUBBIX TKaHEH
TommuHON He 60see 200 MKM TSl JaTbHEHIIIETO WX YCTIEITHOTO KYJIbTHBUPOBAHUS B TUTATEIIHHOM

cpene, a TakKe MPOBECTH (IIyOPECIIEHTHOE OKPAITMBAHKE TMTOTYUYCHHBIX U O0JIyYCeHHBIX TKAHEH.
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4. H3yuenue cmpykmypwl, ce60ilicmé u o0cobenHHoCmel MUKpomoma ¢

sudpupyrouwium nezeuem Leica VTI200

[TonmyaBTOMaTH4YecKuii Mukpomom c eudpupyrousum nezeuem Leica VT1200 pazpabotan
Ui pabOThl CO CBEXHMMHU OOpasllaMd B HEHPOMAaTOJIOTHH (NEPEKHUBAIOIIUE CPE3bl MO3ra),
Heripodusnonoruu (patch-clamping) u anekrpodusnonoruu [12].

[Tpubop Leica VT1200 mpenHasHayeH AJid MOJYYEHUS CPE30B B TakuxX cdepax Kak
MeIuIuHa, OMOJIOTHS, a TAKXKE JJISl IPOMBIIUIEHHOTO TPUMEHEHHS, B YAaCTHOCTH, JIJISI TTOJTyYEHHS
Cpe30B 00pa3lioB PUKCHPOBAHHBIX M HE(PUKCUPOBAHHBIX )KUBBIX TKaHEH B Oy(hepHOM pacTBOpe.

Jis  monmydyeHUsT  BBICOKOKAUEeCTBEHHBIX  CpE30B, OCOOEHHO Tipu pabore ¢
He(UKCUPOBAHHBIMU TKaHSIMH, B Leica MOKHO UCIIONIB30BATh IOMOIHUTENbHBIN H3MEPUTEIbHbII
npubop VibroCheck — on npeaHasHa4yeH sl ONPEIeICHUs] aMIUTATY/ bl BBICOTHI JIE3BHS TIOCTE
KQKIOW €ro CMEHbl U €€ MOCIEeAYIOUIe MUHUMHU3ALUU C ITOMOIIBI0 YCTAHOBOYHOIO BHUHTA Ha
JepIKaTene JIe3Busl.

I'oBopst O TexHMUYECKHMX TapaMeTpax, CleAyeT CKas3aTb, YTO TOJIIMHA CpPE30B Ha
MHUKpOTOME ¢ BUOpHpyromum se3sueM Leica VT1200 HacTpanBaeTcsi BpyYHYIO U COCTABIISIET OT
0 10 1000 MmxM ¢ marom 1 MKM, KOTOPBIN TaK)K€ MOXKHO MEHTh. MakcuMallbHbBIN pa3mep oOpasna
coctaBiseT 33x50 mm. Opuenranus oopasna — 360°. Perpakius — B nuarnazone ot 0 70 100 Mxwm.
[ToBopot miomaaku obpasua — B quanazone ot 0 1o 10°. 'opuzoHTabHOE TIEpEMEIIEHIE HOXa
HacTpauBaeMoe U cocTaBigeT 45 MM. BepTukanbHoe mepemenieHne HoXa MOTOPU30BAHHBIN U
cocrasiseT 20 mm. YactoTa Bubpanuu Hoxa — B Auanaszone ot 0 1o 85 I'u. AMmnTya BuGpauuu
HOXa — B AuamnazoHe oT 0 10 3 MM ¢ marom 0.5 MM. CKOpOCTb pe3KH HaXOJIUTCS B IUANa3oHe OT
0,01 mo 1,5 mm/cek ¢ marom ot 0,01 mo 0.10 MM/Cc B 3aBUCHMOCTH OT AWaIla30Ha 3HAYCHUM, a
CKOPOCTh BO3BpaTa cocTaBisieT 2,5 mm/cek +0,25 Mm/cex.

B KOMIUIEKT OCHOBHOIO M 4YacTO HCIIOJIb3yEMOI0 cOCTaBa JeTalied MHKpPOTOMa C
BuOpupytomum ae3sueM Leica VT1200 Bxoaut ocHoBHoi npudop VT1200. [Tanens ynpasineHus,
Ha0op Kkitouelt, Habop kalenei, IMaHOAKPUIIATHBIN KIIeH, JIeAsiHas BaHHA, JOTOK Juid OydepHoro
pactBopa u VT ne3Bus (10x10 Gillette)

[Ipumenenue npudopa:

1. TlogroroBuTh mnpuOOpP M1 HCHOJIB30BAHMSA, 4 HMEHHO CHATh 3alllUTHBIA YEXOI,
HOJKJIIOYUTh BUOPATOM K MCTOYHHMKY MUTAHUS U MOAKIIOYUTH MaHENIb YIPaBICHHs, HACTPOUTh
MOJIO’KEHNE YBEITUYUTEIBHOIO CTEKJIA, MOJKIOYUTh K UCTOYHUKY MUTAHHS JTIOMUHECIICHTHBIN
HUCTOYHUK CBETa, BKIIOYUTH CBET, NMPOJAEC3UHYUIMPOBATh BCE MOBEPXHOCTH BHOpaToma, YTOObI

HUCKJIIOYUTh B JaJbHEUIIIEM KOHTaMUHAIUIO 06pa311a " BCTaBUTD JIC3BUC.
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2. BcraButh n0TOK Ui OypepHOro pacTBOpa B JIEASHYIO BaHHY U 3aKpPbITh €0 KPBIIIKOM.
Hanonnuts nensnyro BaHHY pa3ipoOIeHHBIM JIbJIOM.

3. CHATh KpBIIKY ¥ HANOJHUTH JIOTOK Juisi Oy(epHOro pacTBOpa MpeABapUTEITHHO
OXJIKJICHHBIM (PU3HOJIOTHUECKUM Oy(PepHBIM PAaCTBOPOM.

4. BcTaBuTh JEASHYIO BaHHY U JIOTOK A OydepHOro pactBopa B COEIMHEHHE THIIA
«JTACTOYKHH XBOCT» U MPUKATh UX KHU3Y. YOCIUTHCS B 3aKPETICHUY JISASTHON BAaHHBIN U JIOTKA C
OydepHBIM pacTBOPOM 3aCUET OTBEACHHSI PETYIISITOPHON PYUKH B KpaitHee JalibHee TOJI0KEHUE

5. Jlns mpukieuBaHusi oOpas3lia K CTOJNMKY Al oOpas3la HeoOXOIHMMO HCIIOJIb30BATh
[IMAHOAKPUJIATHBIN KIIEH, a Ui TOMEUIEHUS CTOJIMKa Al oOpasua B JIOTOK sl OydepHOro
pacTBOpa HYKHO MCIOJIb30BaTh MAHUITYJIATOP.

6. st Toro 4ToOBI OBICTPO MOMHATH 00pa3eI] Ha YPOBEHB JIC3BUS JIJISI H3TOTOBIICHUS CPE30B,
HeoOxoaumo Haxkath KHomky UP (BBepx). Bo3MokHa Taxke TOHKasl MOIIAroBas HacTpoMKa
MOJIO’KEHUS JIE3BHSI IO OTHOIIEHUIO K 00pa3ity (pasmep miara Hactpauaercs — 1, 10 unu 100 Mxwm)

7. mst Toro 9toOBI 3aIyCTUTh TPOABMKCHHUE JIE3BUS K 00pasily, HEOOXOIUMO HAKaTh
KHOITIKY MPOJABUKCHUS JIE3BUSI BIIEPE]I.

8. Ilepen M3roTOBIIEHHEM CPE30B C MOMOIIBI0 PYYKH HACTPOUKHU IMOJAYU HYKHO BbIOpATh
TpeOyemyto TonuuHy cpes3a (pazmep mara — 1,10 win 100 MxMm). DT0 MOAHUMET AepKaTelb
oOpa3siia Ha TpeOyeMy0 BEIIMINHY.

9. Hawatp mporiecc mpuroToBiIeHUs cpe30B MokHO HaxkaB KHOKY RUN/STOP (ITyck/Cror).
[Tocne Toro kak pe3ka 3aBepllieHa MPOLECC MOKHO OCTAHOBUTH MMOBTOPHBIM Ha)KaTHEM 3TOH K€
KHOMKHU. J{J1s1 TOTO, YTOOBI MOMECTUTD JIE3BHE MEepe/l 00pa3lioM, HyKHO Ha)XaTh KHOTIKY BO3BpaTa
Je3BUs. Y CTaHOBUTH 3aHOBO TOJILMHY cpe3a Ui CIeyIoUIe pe3Ku U CHOBa 3allyCTUTh MPOIIECC
MIPUTOTOBJICHUS CPE3OB.

10. [Tocne 3aBepiieHus Tpolecca MPUTOTOBIEHUS CPE30B, HEOOXOAMMO YIAIHUTh
Jie3BUe, MEePEBECTH JiepKaTelb oOpaslia B caMoe HIDKHEE MOJOXKeHHe, HaxkaB KHOmKy DOWN
(Buuz). OcBoOOANTH, OMYCTOIIUTh M BBIUUCTUTH JICJSHYIO BaHHY M JIOTOK sl OydepHoro
pacTBopa.

JlaHHBIH THT MUKPOTOMA C BUOPUPYIOLIUM JIE3BUEM ONTUMATBHO MOAXOIUT AJIS MOTYICHUS
pPa3IMYHBIX 1O TOJIIIMHE CPE30B PA3HBIX JKUBBIX TKAHEW, KOTOPbIE B IMOCIEAYIOIIEM MOKHO
KyJbTUBUPOBATH HA TUTATEIHLHOUN CpeJie IS MOTydeHUsT 00pa3IoB s JATBHEUIIIETO 00Ty YeHUs
WM TPAHCIUIAHTAIlMd B OPraHW3M pEIUIUEHTa, a TakKe JaHHbIE 0O0pas3Ibl MOTYT OBITh
MCIIOJIb30BAaHbl KaK MOJENb JUIsl MCCIEOBAHUS PA3IMYHBIX 103 M3JIYYEHHUS U BIUSHUS UX Ha

COCTOSIHME KJIETOK TOW WMJIM MHOM TKaHu [2].
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5. Jlumepamypmnuwtit 0030p
5.1. Meroauku npeABApUTEIBHOM TMOATOTOBKM M HApe3KHW TKaHEH Ha MHUKPOTOME C
BuOpupyrommm jie3sueM Leica VT1200 nmu Leica VT1200 S

N3rotoBneHne cpe3oB TKaHEW C TOMOIIBID MHUKPOTOMAa C BUOPUPYIOIIUM JIE3BHEM
MPUBOJUT K BOCHPOU3BOAMMOCTH BAXKHBIX IMAPAMETPOB CPE30B, a TAKKE YIyUIICHUIO
JKU3HECIIOCOOHOCTU Ccpe30B TKaHH. [lodmydeHne TakuX BBICOKOKAYECTBEHHBIX MPELU3HMOHHBIX
CPE30B, IEMOHCTPUPYIOLIUX MPEBOCXOAHYIO KU3HECIIOCOOHOCTD, SIBISICTCS pe3yabTaToM Ooliee
MSITKOM 00pabOTKH 00pa3IoB, KOTOPAst COMPOBOXKIACTCS MUHUMU3ALIMEH CABUTA U CIABIMBAHUS
Tkane. Kpome TOro, BO3MOKHOCTH BBIOMpATh MapaMeTpbl HAPE3KH HA MUKPOMETPUYECCKOM
YpOBHE TO3BOJISIET YIAYUYIIUTh BOCIPOU3BOJUMOCTH BCEX BaXKHBIX XapPaKTEPUCTUK CPE3OB.

CekIMOHMPOBaHNE C TOMONIbIO BHUOPALIMOHHOIO MHUKpOTOMa (BUOpaToma) sIBISIETCA
[IEHHOW TPOLEAYPOU I TOJNYyYEHHUs CpPE30B, KOTOPHIE MOTYT OBITh HCITOJIb30BAHBI IS
UMMYHOTHCTOXHMHHM M TUOpuau3anmuu in situ. OHa 0COOEHHO TOJe3HA IS BBISABICHUS
rucroiornueckux u 3D geraneil B TKaHAX U SMOpPHOHAX, KOTOpble OBUIM TOJBEPTHYTHI
pa3’IMYHBIM THCTOJIOTMYECKUM TMPOIEAypaM, TaKUM KaK OKpaIlMBaHHE [-TalakTo3uaa3od U
nienouHot  docdarazoi, a Takke ¢uyopectienTHoe W DAB  (amamMuHOOCH3WIMH)
UMMYHOOKpamuBanue. [Ipu CEeKIMOHUPOBAaHWU C TIOMOIIBID BHUOPOTOMA HE HCIOIB3YIOTCS
arpeCcCUBHBIC OPraHUYECCKUE PACTBOPUTEIICH M TIOITOMY OH MOJIXOIUT JIsi 00paboTKH 00pa3IoB,
OKpAIlIEHHBIX (IIyOPECIICHTHBIMU aHTHTEJIaMH WU KpacutensiMu. Kpome Toro, >kuBble TKaHU
MOTYT OBITh CEKIIHOHUPOBAHBI ISl TOCJIEAYIOUIEr0 KyJIbTUBUPOBAHMS, MaHUIYIAUUNA U

BU3YaJM3alli B peabHOM BpeMeHH [4].

5.1.1 IloaroroBka kK Hape3Ke U KyJIbTHBUPOBAHHE

Ilepen HauasoM  M3rOTOBJIEHMS  CpPE30B  HEOOXOJUMMO  IPOBECTH  HEKOTOpHIE
npeBapuTeNIbHBIC TIPOLIECAYPHI.

Jlnst BU3yanm3aliMl JKMBBIX KJIETOK TKaHEH, CpEe3aHHbIX C TOMOIIBI0 BHOpaToMa,
HEOOXOJIUMO MHYIO MPOLEAypy, YeM Uid (PUKCHUPOBAHHBIX cpe30B. [IOCKONBKY TKaHb JOJDKHA
0CTaBaThCs KUBOW B TE€UCHHE BCE MPOLIEAYPhI, OHA JJOKHA 00pabaThIBAThCS B )KMBOM BUJE O3
bukcauuu W XpaHUThCS HpHU Temieparype oT komHaTHoW 10 38°C. Kpome Toro, TkaHu
BCTPAMBAIOT B HU3KOIUIABKYIO arapo3y B cOalaHCHUpPOBaHHBIN cosieBoil pacTBop XoHkca (HBSS)
BMECTO (U3UOIIOTHUECKOTO pacTBopa ¢ pocharubim Oydepom (PBS) u 6picTpo nepeHocsT B cpeny
JUTSE KyJTbTUBUPOBAHUS TKaHeH mocie cpe3a. Kak u mpu M00BIX MAHHUITYJSIIUAX C TKAHAMHU JJIs
Heneil KyJTbTHBHPOBAHUS, HEOOXOIMMO CIIEANTH 32 TeM, 4TOOBI BCE€ PACTBOPBI, MaTepPHAIbl U

MHCTPYMEHTBI ObUTH CTEPUIIbHBIMHU IE€PEJl UCIIOJIB30BaHUEM [4].
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B cBsizu ¢ 3TUM MOXHO HCMONB30BaTh DPA3JIMYHBIE BHUJIBI TMOJATOTOBKM K Hape3Kke U
KyJIbTUBUPOBaHMI0. OTHUM M3 TAKHX CIIOCOOOB SIBJISIETCS MCIIOJIb30BaHNE BCTPANBAaHUs TKaHEH B
HU3KOIUIAaBKYIO arapo3y B cOalaHCHMpOBaHHBINA coneBoil pactBop XoHkca (HBSS). B nannom
ciy4ae HeoOXOUMO IMOCJIEI0BATEILHO BBIOJHUTH CIEAYIONINE ACHCTBUS:

1. I[TpuroroBere HBSS, 106aBuB 2 MI/MJ1 ri1t0KO3bI M IEHUITUUIMH-CTPENITOMHUIIMH. DTOT PacTBOP
MOYHO CTE€pPHJIBHO TpoduiabTpoBaTh B S50-MJI IUIACTHKOBYIO NMPOOUPKY C 3aBUHYMBAIOLICHCS
KPBIIIKOM, Hcroib3ys GuiabTp 0,45 MM u mmpui Luer-Lok 50-ro kanubpa. Dtot pacTBop Oyaer
MCIIOJIb30BAThHCS AJIsl IPETapupOBaHUs BCEX KUBBIX TKAHEH.

2. [IpuroToBbTE PACTBOP 715l BCTPAUBAHUSI.

i. IIpurotoBeTe 7% pacTBOp HM3KOILUIABKOW arapo3sl B crepuwibHoM HBSS myrem
HarpeBaHus B Tedenue 1 yaca npu 65°C.

i1. Jaiite pacTBOpy OocThITh B TeueHue 30 muH B BanHe nipu 37°C, npex/ie ueM J00aBiIsITh
€ro K KUBBIM TKAHSIM.

3. IIpuroroBbTe cpeny /Ui KyJIbTUBUPOBAHUS TKAHEH.

1. naktuBupyiite QeranpHyto 0b19bt0 cbiBOpoTKY (FBS) B Teuenne 30 munyt mipu 56°C.
Coznaiite anukBoThI U XpaHute mpu -20°C.

ii. Jlna mpurotoBineHuss kKaxkgoro 20-mm  mpemapata cpedbl Jgo0aBbTe 2 MII
tepmonHaktuBupoBanHoro FBS x 18 mn DMEM/F12 GlutaMAX (10% ceiBopoTku) u 200 MKkM
NEHUIWIINHA-CTPENTOMUIIMHA.

iii. Ilepenecure 1,5 Ma roToBoil cpeabl B KXKAYI 35-MWIIMMETPOBYIO MOCYIYy CO
CTCKJISTHHBIM JHOM M TIIOMECTHTEe €€ B WHKYOAI[MOHHYI0 KaMepy, YCTaHOBIEHHYIO MpHU
temriepatype 37°C ¢ 5% CO2.

1v. [laiiTe pacTBOpy YpaBHOBECUTHCS B MHKYOAIIMOHHOM kKamepe B Teuenue 30 muH - 1 4.
4. Beimenute Bce kuBble Tkanu B HBSS ¢ aHTHOMOTMKaMU W TIIOKO30W NMpPU KOMHATHOU
Temreparype. Y JaJIuTe pacTBOPEHHYIO HU3KOIUIABKYIO arapo3y M3 BaHHbI 37°C M momecTHTe
TKaHU B OJIHOPA30BbIN MYJISK.

5. TloaroroBbTe M CceKIMOHHUPYHTE oOpasen TommuHOM 75-100 MKM B Kamepe BHOparoma,
3amoaHeHHol PBS (¢ nobaBneHnemM aHTHOMOTUKOB) TIPU KOMHATHOW TeMIEpaType.

i. BelcTpo mepeHecuTe HY)XHBI CBEXECPE3aHHBIH KHBOM Cpe3 B IMPEIBAPUTEIHLHO
IPOrPeTyI0 M YPaBHOBELIEHHYIO TOJHYIO cpeay M KyJIbTUBHPOBAaHUS TKaHed B 35-
MUJUTMMETPOBYIO KYJIbTYPAJIbHYIO MOCYy CO CTEKISHHBIM JAHOM. JlaiiTe TKaHH OCecTh Ha JTHO
qamy 1 OBICTPO BEPHUTE €€ B MHKYOAIIMOHHYIO KaMepy AJIs TIOBTOPHON KalMOPOBKH B TEUECHUE
30 MuH - 1 4.

i1. [Tocne Toro, kak TkKaHb BOCCTAHOBUT PaBHOBECHE, IPUKPEIUTE KPBIIIKY YAIIKU K THY C

MOMOIIIBIO TTapaduiIbMa.
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6. BusyanusupyiiTe TKaHb € TIOMOIIbIO HWHBEPTUPOBAHHOTO MHUKPOCKOMA; TKAHb MOKHO
Habmonate He Oosiee 12-24 u. Ecim TpeOyercss HECKOJIBKO IHEH WHKyOanuu, HEOoOXOAMMO
€XKEJHEBHO MEHSTH MPEABAPUTEIILHO MOIO0TPETYIO cpeay [4].

[Tpouecc KyIbTUBUPOBAHUS TKaHEH, HAIPUMEP TKaHEH MEYeHU, B TEUCHUU JIIUTEIILHOTO
BpPEMEHH (JIByX - YEThIPEX HeZellb) MOXKHO MPOU3BOIUTH ciaeayoumm odpazom. Cpessl, OT Tpex
JI0 IIECTU ITYK TOMECTUTH Ha noynopuctsie MemOpansl (Millipore, Herts, UK), u BeigepxuBath
B nHKy6atope mpu 37 © C B 5% CO? KynsTypambHas cpeia JOKHA COCTOSTH M3 CPEJIbI
Hyns6exko, MmoaudunupoBanHoil cpeasl Opiu ¢ riaoTaMuHoM, nonoidHeHHon 10% deranbHOM
TeJsIYbel CBIBOPOTKOM, 5% MEHUIMILINHA - CTPENITOMUIIMHA - TeHTaMuluHa, 1% amdorepuina,
5 mr/mn uncynuH , 0,4 mr/ma nexcamerasona, 10 mmons/n HEPES, 20 mmounbs/n nupyBaTa HAaTpHst
1 50 mMr/mMi ackopOMHOBO# KUCIOTHL. Cpeny HeoOXoauMo MeHsITh Kaxkaeie 3 mas [10]. dpyrum
MPUMEPOM JITUTENBHOTO KYJIbTUBUPOBAHUS TKAHEH, SIBIIAETCS KYJIbTUBUPOBAHUE TKAHEH Xpslla.
Cpe3bl HOpPMAaJIbHOTO Xpslla YeIOBEKa MOXKHO IMOMECTUTh B 6 IJIYHOUYHBIA IUIaHIIET (eciu
KOJIMYECTBO CPE30B OOJBIIE, TO MOXHO HCIIONB30BATh IUIAHIICTHI OOJBIINX Pa3MEpOB), IO
OJIHOMY Cpe3y B Kaxaylo JiyHKy. Ceputo o0Opa3oB HEOOX0IMMO MHKYOMpPOBaTh B MUTATEIbHON
cpene IMEM c¢ nob6asinenuem B He€ 10% deranphoit Tensubeit ceiBopoTku (FCS) u 2%
NEHUIWLINH-CTPENTOMUIIMHA [9]. ANbTEepHATUBHBIM METOJOM SIBIISIETCS KYJIbTUBUPOBAHHE B
o0enHeHHbIX cpenax 6e3 FBS u rimyramuna. Tak JOMTUKM TKaHU [I€YEHU HHKYOHPOBAIU B CpeAax
DMEM 6e3 FBS u RPMI 6e3 FBS B Teuenue pa3zinuuHbIX BpeMeHHbIX MHTepBasoB npu 37 °C ¢
5% conepxannem CO2 [8]. Minn ke ucnonp3oBaTh NUTATENbHYIO cpeny cpenasl JMEM c
nobaBiieHUEeM 5 MKI/Mil TpaHcdeppuHa, 10 MK ruApoKopTH30HA, 10 MKII PETHHOEBOM KUCIIOTHI,
5 MKr/mia uHCcynuHa, 80 HI/MI 3nuAepMalIbHbIN pakTop pocrta, 5 Mki L-riytamun, 50 Mkr/mi

cynbdara renTamMuiHa 1 10 MKJ/ MJI CMECH MUKPOAJIEMEHTOB [6].

5.1.2. Ilponenypa Hape3KH.

Ecnu roBopuTh KOHKPETHO O MPOLEAYPe HApPE3KH, TO JUIS Pa3IMYHBIX TKaHEeH oHa Oyaer
paszHad. Hampumep, ¢ nomouipio Mukporoma ¢ BuOpupyromuMm ne3suem Leica VT1200 S
COOTBETCTBYIOIIME TKAHM TIEUEHH paspe3anu Ha Kybukum pasmepamu 1,5 x 1,0 x 0,5 cm® u
3aKpeIUISIN CylepKiIeeM Ha IUIacTHHAX ¢ oOpasiaMu. Cpesbl BBIOIHSIN [TOCIe BUOPOIIPOBEPKH
(0; 0) ¢ ucronp3oBaHMEM OpPUTBEHHBIX JIe3BUH W3 HeprkaBeromier cramm (Personna Medical,
Crelinton, Bupmxunus, CIIA) B OydepHbIX yCIOBUAX €O JbJAOM-XOJOAHBIM Oydepom
KrebsHenseleitbuffer (KHB), cogepxamum 25 mxn rimoko3sl (Merck, apmmrant, ['epmanus),
25 mxn NaHCO (Roth, Kapracpys, I'epmanuns) u 10 mxn opranunueckoro 6ydepa HEPES (Roth)
MpU CIEAYIONIUX PETYJIUPYEMBbIX HAcTpouKax: yroin Hoxa 15°; ckopocth pesku 0,4-1 mm/c;

aMITUTy1a Kojebanuii 3; pasmep mara 200 MKM; HENIpepBIBHBIA X0/, J{71s1 momydenus ceueHui
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OJIMHAKOBOT'O pa3Mepa ObUIH CAeTaHbl BBIPE3bl JUAMETPOM 8 MM C HCIIOJIH30BAaHUEM IITaMIIa U3
HeprKaBerole cranu ruameTpom 8§ Mum [ 11]. AnbTepHaTUBHBIM METOJIOM HApE3KU TKaHEH MeueHu
JUTSL TIOJTy9EHHUSI CPE30B SIBIISIETCSl CIIOCOO BBIPE3aHWs W3 TEeUeHU (M3 000 dacTtu) KyOuka
oobemoM 0,5 cM3 W panbHeWmas ux Hape3ka Ha ciaichl Tonmmaon 100, 200 wim 400 MM B
neasHoM xonoaHou BanHe PBS ¢ momomnisto Bubpotoma [10].

Jlnist Hape3Ku Mo3ra He0OX0IMMO HCIIONIb30BaTh Apyrue napamerpsl. /s pesku oOpasma B
CarTUTaJIbHOM IUIaHE, MO3T JEJIIIA Ha MOJdylmapus (OAHO OCTAaBIsUIM AJig XpaHenus rpu +4°C B
PBS ¢ noGasnenuem 0,01% a3uaa Hatpusi), BTopoe NPUKICHBAIN [[MAHAKPHIIATHBIM TejeM Ha
0110k 2% arapo3Horo rens. Bcio KOHCTPYKIMIO KJIEUJIM Ha CTOJHMK BuOpaToma. J{is moiydeHus
(GpOHTANBHBIX CPE30B MOJYIIAPHE 3aJTUBAIH B arapO3HBIN I'elib U YK€ B TAKOM BUJIC TTPUKJICUBAIIN
K CTOJTHKY BuOpaToma. Pe3ka npoxoamia B PBS, Tonmmmaa cpezos 50 mxMm (mipu ckopocta 1,5 mm/c
u ammuutyne 1 mm) [1].

Jljis mpUroTOBJICHHS CPE30B SMOPHUOHOB MBIIIEH B KauecTBE pacTBopa Al OydepHOro
notka ucnoiszoBanu HBSS 6e3 conepxanns nonos Ca2+, Mg2+, ¢ no6asiennem 10 Mk Oydepa
HEPES c cobaronenuem pH 7,3 u no6asnennem 500 Ex/mn nenunmuimH-crpentoMunyHa. Jlanee
M3rOTaBIMBAIN cpe3bl pazmepoMm 350-450 MxM mpu ckopoctd 2 Mm/c U ammiautynae 1,5 mm u
MEPEHOCHIM UX C TOMOIIBIO YKOPOUYEHHBIX CTEKJISHHBIX numeTok [lactepa B ruiaHmieTsl Juist
KyJbTYp TKaHEW, XpaHsumecs Ha Jbay [3].

JIJ1s1 IpUTOTOBIIEHHSI CPE30B KOCTEH M XPSIIEH MOXKHO MCIOJIB30BaTh CX0XKYIO C HAPE3KON
MEYCHU METOJAMKY. OKCIJIaHThl TMOMENIATH B MPEABAPUTENBHO OXJIaKIEHHBbIE (OPMBI U3
Hepkageroreit cranu (Tissue-Tek - Sakura, fmonus) B pacmiaBieHHyoo 2,5% araposy u
OXJIQX I Ha JIbY JIUIs yCKopeHus 3acTeiBanusi. Bubparom VT1200 Leica, oTkanuOpoBaHHbBIN B
COOTBETCTBUM C MHCTPYKUIMUSIMH TPOU3BOJUTENS, HCIOIB30BAICA JJIS TPUTOTOBJICHUS
KOPOHAIBHBIX cpe30B OeapeHHoit koctu pazmepoMm 300-400 mMxM. BKUBIEHHBIE KCIIAHTATHI
3aKpeUIsUIN Ha TUTACTUHE IS O0pas3IoB C MOMOIIBIO IHMAHAKPHIIATHOTO KIS Ui TKAaHEBBIX
kynbTyp (Roth, ABcTpust) u cpesanu ne3BueM u3 Hepkaserwoied cranu (Gillette Procter &
Gamble, BenukoOputanusi) B OyQepHBIX YCIOBHIX C HCIIOJH30BAHUEM JIEISTHOTO XOJOIHOTO
docdarno-coneBoro Oydepnoro pactBopa ynsoexko (DPBS), ¢ ammutyaoi 1,5 M 1 CKOpOCThIO
cekonupoBanus 0,6 m/c. [TomyuyeHHbIe cpe3bl 3aTEM OCTOPOKHO MPOMbIBaNIM B TeueHue 30 cex
B O-MUHUMaJbHON OCHOBHOH cpene (a-MEM) ¢ no6aBrneHneM aHTUOMOTUKOB MEHULMIUIMHA U
CTPENTOMHIIMHA ¥ MEPEHOCHJIM B 6-TyHOYHbIE IUIAHIIETHI, cojaepxkamue 30-MUUIMMETPOBYIO

BCTaBKY JUIs KyJbTypsl kKieTok Millcell ¢ pazmepom mop 0,4 mxm [7].

5.2. KommuecTBEeHHBIN aHaIn3 )KU3HECTIOCOOHOCTH KIIETOK B TKAHIX
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bonbmmHCTBO OMOTOTHYECKMX OOBEKTOB O0JANAIOT HU3KMM KOHTPACTOM BHYTPEHHHX
CTPYKTYP, KOTOpbIE€ B OCHOBHOM IPO3PaYyHbI, IOITOMY BO3MOXXHOCTH MX HAOIIOJEHUS METOJOM
KJIACCHYECKOH MHUKPOCKONHMM CBETJIOr0 IOJIi OTpaHM4YeHbl. JTa mpoliemMa MOXKeT OBITh
IpeoJioieHa HECKOJIBKUMH IIyTSIMU: MPUMEHEHHEM METO/a HCCIEeIOBaHUS B TEMHOM IIOJIC,
UCIIONIb30BaHUEM MeToja (pa3oBOro KOHTpacTa, Ui JBYJIYYENPeIOMIISIOIMINX MaTepHalioB
IPUMEHSIOT TOJISIPU3ALMOHHBIA KOHTpAacT. OCHOBHBIM € METOJOM KOHTPAaCTUPOBAaHUS B
OHMOJIOTHU SIBJISIETCS OKpalllruBaHUC IIpCHapaToB BCIICCTBAMH, CIIOCOOHBIMU CBSI3LIBATBCA C

IpernapaToM U MOIJIOMIATh CBET WK (DIIyopecupoBaTh.

B cBi3M Cc OTUM aKTyalbHOW 3amadeil JaHHOW pabOTHI  SBJSIETCS  aHAIU3
YKU3HECIIOCOOHOCTU KJIETOK B TKAHEBBIX Cpe3ax CIYCTsS HECKOJIbKO Helelb KyJIbTHBUPOBAHUS.
Mopdonornueckyro OLEHKY W BU3YaIH3aIUIO JKU3HECTIOCOOHOCTH KJIETOK B TKAaHEBBIX Cpe3ax
MO’KHO IPOBOJUTH HECKOJIBKUMHU METO/JAaMHU, TAKUMH KakK (a30BO-KOHTPACTHAs MHUKPOCKOIIUS;
merox Live/Dead; MMMyHOTHCTOXMMHUYECKOE HCCIIECAOBAHUE, TPAHCMHCCHOHHAS SJICKTPOHHAS
MUKPOCKOIIUS;, CKAaHUPYIOUIasi AJIEKTPOHHAS MHUKPOCKOMUS; JIBYX(OTOHHAsT MHKPOCKOIUS U
npyrue. OnHaKo A JaHHOTO HccaeaoBanus Meron Live/Dead sBrsieTcst CAMIIKOM rpyObIM, Tak
KaK TPOUCXOAMUT OKpacKa IMPH TOMOIIM PEAaKTUBOB alleTOKCHMETHIIOBOTO (Upa KalblleMHA. U
TUANA roMoauMep-1 (B KauecTBe allbTEpHATHBBI MOYKHO HCIOJIb30BaTh JUMEpP OpPOMHCTOIO
STUAMS, TaK KaK caM OpOMHCTBIA STUAMIA MPOHHKAET 4epe3 MEeMOpaHbl U >KUBBIX KIETOK,
OKpAIlMBasl BCE HyKJICHUHOBBIE KUCIIOTHI, HO B IaJIbHEUILIEM €0 MOYKHO MCIIOJIb30BaTh IIPH OLICHKE
KayecTBa JCLe/UTIONISIpU3alluil pa3InyHbIX TKaHEd, B TOM yucie (UIaHHUKOB). B cBsi3u ¢ aTum
HeoOxoauma Oojiee TOYHAs KOJIMYECTBEHHAsl OLIEHKa, U B KayeCTBE aJIbTEPHATUBBI MOKHO
UCIOJIb30BaTh (DIIyOpPECIIEHTHbIE KPACUTENIN, HHTEHCUBHOCTh OKPACKU KOTOPBIMHU PA3INYaeTCs B
3aBHCUMOCTH MOTEHIIMaNa MEMOPaHbl MUTOXOHAPUIA.

Cy1iecTByeT HECKOJIbKO KOMMEPUYECKH JIOCTYITHBIX aHAJIU30B, HAIIEJIECHHBIX Ha PAa3IUYHbIC
acnekTsl MuToxoHaApuii. Haboper JC-10 MMP sBisitoTcss mpeBOCXOAHON albTEPHATUBON IIIOXO
pacTBopuMOMY B Bojie kpacuteinio JC-1 u MoryT ObITh HaiiieHsl y Abcam, Merck u Sigma-Aldrich
[5]. HaGop ans aHanmu3a moTeHIMajda MUTOXOHJpuanbHOM memOpanbl JC-10 pa3paboran amis
UCIIOJIb30BAaHUsl B IMPOTOYHOM NHUTOMETpUEN, HO TakKe MOKET OBbITh HCIOJIb30BaH Ha
KOH(OKAJTHbHOM MHKPOCKOTE, W oOecnedynBaeT Hanmbosiee HaAeKHBIM METOJ aHajau3a It
MOHUTOPHHTa U3MEHEHUH MMOTEHIalIa MUTOXOHApHanbsHOU MeMOpaHnsl [ 13]. B nieniom, kpacurens
JC-10 HakaruMBaeTcsi B MAaTpPUKCE MHUTOXOHJPUN 30POBBIX KJIETOK M JaeT KpacHBIN
SMUCCUOHHBIN curHai npu 570-590 um. Korma kiaeTKu CTAaHOBSTCS amONTOTHYECKUMH WU
Hekpotudeckumu, JC-10 merko nuddyHaupyeT B MATOIIIA3MYy M MIPEBPAIIACTCS] B MOHOMEPHBIN

JC-10, xoTopbIii JaeT 3eneHblid SIMUCCHOHHBIN curHai npu 520-540 HM.
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Kpacurenu MitoTracker MmoryT mpuMeHsIThCS )11 K3MEPEHUS OOIIEH MacChl MUTOXOHIPUI
WIM [ UW3y4YeHHS M3MEHEHMM Macchl MUTOXOHJPHM IOCI€ HEOOXOAMMBIX MPOLERYP.
MitoTracker Green FM ot Cell Signaling u ot ThermoFisher Scientific saBnstorcss mpumepamu
KOMMepYecKkH JocTynHbIX aHanmu3oB MitoTracker. Kpacurens MitoTracker Green oxpammBaer
MUTOXOHJIPHH )KUBBIX KJIETOK, HO HE 3aBUCUT OT MUTOXOHIPHAILHOTO MEMOPAHHOTO OTEHIHAIA.
MitoTracker Green He cOBMeCTUM ¢ (PUKCAIHEH, 2 CHTHAII MOXKET OBITh TIOJTYUYeH IIPH IJTMHAX BOJTH
B030yx1eHust u smuccuu 490 u 516 uM, coorBeTcTBeHHO [5]. CyIIecTBYIOT U APYTUE MPOTYKTHI
u3 ortoi JmHMH. Hanpumep, xkpacutenp MitoTracker Red CMXRos 310 kpacHbIU
(iryopecueHTHBIH KpacuTellb, KOTOPBI OKpaIlMBaeT MUTOXOHAPUU B JKUBBIX KJIETKAaX, U €ro
HAKOIJICHHE 3aBHUCUT OT MeMOpaHHOro mnoreHnuana. OH XOpOIIO YIASpKHBAETCS IOCIe
IBJETUAHON (PUKCAITUK U CUTHATI MOKET OBITh IMOJIyYEeH B AMAIIA30H JJTMH BOJH BO30YKICHUS OT
579 no 599 um [15]. Hpyrum npumepoMm siBisercs He MeHee S()DPEeKTUBHBINA KpacuUTelb
MitoTracker® Orange CMTMRO0S - 3T0 opaHXeBblii (DIyOpPECICHTHBIA KPAaCHTENb, KOTOPBIA
OKpAIlMBAaeT MUTOXOHJIPUM B JKUBBIX KJIETKAaX, U €ro HAKOIUICHHWE 3aBUCUT OT MEMOpPaHHOTO
NOTEHLKaNa. DTOT KpacUTENlb TAKKE XOPOIIO yAEPKUBAETCA MOCIE allbJETHIHON (pUKCAIuu U
CUTHAJI MOXET OBITh MMOJIy4Y€H B JUANa30H JUIMH BOJH BO30YyxaeHUs oT 554 no 576 um.[14].

Jpyroii crparerueil okpamvBaHUs MUTOXOHJIPHUA SIBISIETCS OMpeeNieHue MPOHUIIAEMOCTH
MUTOXOH/IPHIA. DTOT aHANU3 npenoctaisiercss komnanusiMu Abcam u ThermoFisher Scientific. B
COCTaB aHalnM3a BXOMIT KpacutTenb, kKanbllenH AM, u racurtenb, CoCly, u 06a oHM JeTrKo
mupoynaupyror B kietku. Kambrienn AM pacmieruisiercss IUTO30JdbHBIMM 3cTepa3amu. [locne
pacuierienus oH racutcss CoClz B muTomiasme, HO COXpaHSETCd B MUTOXOHAPHUSX JKHMBBIX
310pOBbIX KiIeTOK. Korga KieTku HMMEIOT MHUTOXOHIpPUAJIbHBIE MOBPEXKIEHUS WU aIoNTo3,
COJIEP’)KUMOE MUTOXOHJPUI BBITEKAET, U MUTOXOHPUATILHBIM CUTHAT TaKxke Tepsiercs [S].

ATNBTEpHATUBHBIM METOJIOM KOJMYECTBEHHOIO aHaJINM3a JKU3HEIEATEIBHOCTH KIETOK B
TKaHSAX SIBJISIETCSI OMNpEAETICHUE YPOBHS AKTUBHBIX ()OPM KHUCIOpPOJAa B PAKOBBIX KJIETKAX.
AKTHBHBIE (DOPMBI KHUCIOpOAA MPOU3BOIATCS NPEUMYIIECTBEHHO B MHUTOXOHJpPUSX, KOIJa
AIIEKTPOHBI BBIXOJAT M3 LIENHU IEpeHOca AJIEKTPOHOB. OTU 3JIEKTPOHBI COETUHSIOTCA C
MOJIEKYJIIPHBIM KHCJIOPOAOM, 00pa3ys pasiuyHble akTHBHBIE (hopMbl Kuciopoaa, uim ADK. B
PAaKOBBIX KJIETKAaX MPOUCXOIUT MEPENpOU3BOJCTBO AaKTHBHBIX (OPM KHUCIOpOoAd. OTH
BBICOKOpEaKTHUBHBIE MOJIeKyJIbl ADK MOryT BBI3bIBATH OKHCIUTEIBHOE MOBPEXKICHHE MEMOpaH,
6enkoB u /IHK BHyTpu kietku. OmnpeneneHne oOIUX KIETOUYHBIX aKTUBHBIX (JOPM KHCIOpOJa
(ROS) npoucxoaut ¢ ucnoab3zoBanueM auainerata 2',7'-nmuxaopoauruapodiayopecrenna (DCFH-
DA). DCFH-DA mnponukaer yepe3 KIeTOUHYI0 MeMOpaHy, u nonas BHyTpb kietku, DCFH-DA
npespaitaerca B DCFH B npucytctBun pepmenTa kiietounoit sactepassl. Kpome Toro, okucienue

DCFH peaktuBHBIMH (hOpMaMu KUCIOPOJa JaeT 3ejieHble (IyOpecleHTHbIE MOJIEKYJIbI, YTO
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MO’KHO YBHJIETh Ha KOH(POKATILHOM MUKPOCKOIIE B JIMana3oHe JJIMH BOJIH BO30yxkaeHus 530 HM.
HMHTEHCUBHOCTD 3€JICHOU ()IIyOpPECIICHIINH YKa3bIBA€T HA YPOBCHb aKTUBHBIX (DOPM KUCIOpOa B
KJIETKE. DTOT METOJI TOMOTAEeT BU3YaIU3UpOBaTh Jiokau3aiuio ADK B mpuKperaeHHbIX KIeTKax

C IIOMOIIBIO KOH(bOKaJ'II)HOFO MHKPOCKOIIa U JOIIOJHUTECIBbHO ONIPEACTIATE MHTCHCUBHOCTD ADK.
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6. Ilpoeeoenue nabopamopusvix uccied06anuil.

6.1. Tlomy4yeHre TOHKHUX CpPE30B TKAHM TICUCHU U OIyXOJEBOM TKAHU CIU3MCTONH OO0OJOYKH

AJbBEOJISIPHOTO OTPOCTKA BEPXHEH UEIIOCTH TPU MOMOIIU MUKPOTOM C BUOPUPYIOIIKM JIE3BUEM

Leica VT1200

Ilepen nposeneHueM 1a00PaTOPHOTO UCCIIEAOBAHUS HEOOXOAUMO MOATOTOBUTH IIPHOOP IS

HCIIOJIb30BaHHUA, d MMCHHO:. ITOJKJIKOYUTH BI/I6paTOM K UCTOYHUKY IMUTAHUS U ITIOJKIFOUYUTD ITAHCIIb

yIOpaBleHUs, 3aKPENUTh JIEIIHYI0 BaHHY U MOMECTUTh B He€ JIOTOK Jiis OydepHOro pactBopa,

poAe3uH(UIIMPOBATh BCE IMOBEPXHOCTH BHOpAaToMa, YTOOBI HCKIIOYUTH B JATbHEHUIIEM

KOHTaMHMHall1uIO 06pa3ua 1 BCTaBUTD JIC3BUC.

1.

CBexylo TKaHM IEeYeHM TeNEHKa pas3pe3ald CTEpPUIbHBIM CKaJbIIMIEM Ha KyOMKH
pasmepam 1,5 cM® M 3aKpemUIsuIM [MAHAKPUIATHBIM KIE€eM JJisi TKAHEBBIX KyJIbTyp Ha
CTOJIUK JJ11 00pa3la v BbDKUIAIH 1-2 MUHYTBI, [TIOKa 00pa3el] 3aKpenuThCs Ha MOJI0XKKE.
[Tocne 3Toro cronuk ¢ 00pasioM NoOMeNaaIu Ipyu NOMOIIN TOPLIOBOTO KJI0Ya B JIOTOK JUIsS
Oy¢epHoro pactBopa M Iepel Hape3KOM TKaHU B JIOTOK Juid OydepHOro pactBopa
3anuBaiu pactBop PBS ¢ nobasnennem 1% neHMIMIIMH-CTPENITOMULITHA.

Bubparom Leica VT1200 oTkanuOpoBbIBaIM B COOTBETCTBHH C HHCTPYKLIHUSMH
IIPOM3BOJUTENSE U HACTPAUBAIM HY)KHbIE IapaMEeTpbl: aMIUIUTYyJa COCTaBisia 3 MM, a
CKOPOCTh pe3KH ObLTa HACTpoeHa Ha 1,5 MM/cexk.

Jle3Bue OTBOAMIM B caMmoe KpaiiHee MOJI0XKEHUE, YTOObI MOJyYUTh Oosiee aKKypaTHbIH
cpe3, Tak KakK TKaHb MEYEHU OYEHb PbIXJas U IPU HENPaBUILHOM MOJOXKEHUU JIE3BUS,
MOJTy4aIuCh Obl pa30pBaHHbBIE U HEKAUECTBEHHBIE CPE3BI.

Jlanee perynupoBanu MoJjokeHue oOpas3lia B COOTBETCTBHUHM C YPOBHEM JI€3BUS 3aCUET
Haxkatusa kHonok UP (Beepx) u DOWN (BHU3) 17151 U3rOTOBJIEHUS CPE30B.

[Tocne 3TOrO MEpPEN HA4aIOM HM3TOTOBIIEHUS U3TOTOBIEHHEM CPE30B C MOMOIIBIO PYUYKH
HACTPOMKH 1MoJjaun BBIOUPATIM HEOOXOIMMYIO TONIIUHY TOJIIMHY Cpe3a - OHa HaXOAUJIach
B nuama3one oT 100 70 200 MKM ¥ HauaIM MPOIIECC MPUTOTOBJICHHS CPE30B, HAXKAB KHOIIKY
RUN/STOP (ITyck/Crom).

[TepBoHayanbHBIN Cpe3, KaK M 0KUAAJIOCH, ObLT HEPOBHBIM U UMEN TOJIIIMHY OOJIBIIYIO,
yem 200 MKM, HO 3TOT HpoLecC HeoOXoAuM ObUT Ul BBIpABHUBAHHUS MOBEPXHOCTH
oOpa3ua TkaHu nedeHd. [lajee mpu moMomIM Ha)KaTUs KHOIMKHM BO3BpaTa JIE3BUS U
ycTaHoBiIeHHs! TONMHBL B 100 MKM, mpoliiecc Hape3Ku ObLT CHOBA 3aIlyIIeH.

Oobpaszer TonmuHoN 100 MKM OKa3aics CIMIIKOM TOHKUM U PBIXJIBIM, YTO HE MO3BOJISET
MIPOBECTU B JAJbHEWIIEM €ro KyJIbTHBHpPOBAHHE, B CBSI3W C ATH Oblia 3ajJaHa HOBas
tonuHa B 150 Mxm. OHaKo U 3TOT 00pasell, XOTh OH U ObLT O0JIee aKKypaTHBIM POBHBIM,

cojepxain B cebe OONbIIOE KOJUYECTBO PAa3phIBOB, YTO Takke Obl B JajbHEHIIEM
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10.

11.

12.

13.

MPENSITCTBOBAJIO HOPMAILHOMY KYJbTUBUPOBAHUIO U TOACPKAHUIO KUZHECTIOCOOHOCTH
cpe3a. Camoif ONTUMAIBHON I PBIXJION TKAaHU TICUYCHHU, COJEpKamierl Oobiioe
KOJIMYECTBO MEJKHX COCYJIOB, OKa3zajach ToimuHa B 200 MKM.

[TomyuuBIIMICS XOPOIIMK TKAHEBBIM Cpe3 MPHU IMOMOIIM YKOPOUCHHBIX CTEKIISTHHBIX
nuneTok [lacrepa BeiHUMAaIK U3 J10TKA 17151 Oy PepHOro pacTBOpa M aKKypaTHO IPOMBIBAIIH
CTepUIBHBIM pacTBOpOoM PBS ¢ aHTHOMOTMKAMHM W TOMENIAM  TMEPEHOCWIH B 24-
JTYHOYHBIE TUIAHIICTHI B JIAMUHAPHBIN mIKad.

[Tocne 3TOro0 MPOAOIKWIN Hape3aTh HOBBIE CIIAliChl TKAHU MEYEHHU M MEPEHOCHTh HX B
rtanmeTsl. [lociae okoH4YaHUs W3TOTOBJIEHHS] 00pa3lloB TKaHEH MEeYeHH, U3 JIOTKa JUIs
Oy(epHOro pacTBOpa YTHJIM3MPOBAIM PACTBOP M OCTAaTKH TKaHM IEYEHU yOHUpalud co
CTOJIMKA JIJIs1 0Opa3iia.

[Tocne 3TOoro Takke MPU TMOMOIIM CTEPUIHHOTO CKajblels B JIAMUHAPHOM MIKady
OITYXOJIEBYIO TKaHb CIIM3MCTON OOOJOYKH ajJbBEOJIIPHOTO OTPOCTKA BEPXHEH UYETHOCTH
paspesany Ha KyOumkm pasmepam 1,5 cM® M 3aKperuIsul IHMAHAKPHIATHBIM KiI€eM JUIs
TKAHEBBIX KYJbTYp Ha CTOJHK I 00pa3lia M BeDKUAQIHM 1-2 MUHYTHI, IMOKa oOpaszelr
3aKpEIMUTHCS Ha MOJIOXKKE.

[ToBTOpHO TIPOBOAMIIN MYyHKTHI 2-5, ONMKUCAHHBIC BBIIIE, U YCTAHOBUJIM TOJIIUHY Cpe3a B
200 MKM.

Kak u nipu pabote ¢ medYeHbro, EPBBIA 00pa3el] MOJIYIHIICS HEPOBHBIM M HEITPHUTOTHBIM
JUIST  MCTIONB30BaHUS, HO 93TO OBUIO Takke HEOOXOIWMO Ui TOJY4YeHHs POBHOM
MOBEPXHOCTHU ISl AalibHElIIero Hapezanus oOpasma. [locie 3Toro 3aHOBO yCTaHOBUIIH
tonuHy B 200 MKM M Havanu Hape3Ky TkaHel. [lomyudmBiimecs oOpasna OKaszaluch
POBHBIMHU, aKKYPATHBIMH H TPUTOJHBIMH JUIS TaTbHEHUIIErO WCIOIB30BAHUS H UX TPU
MOMOIIM YKOPOUEHHBIX CTEKISIHHBIX muneTok [lactepa BBIHUManu W3 JOTKA JUIS
OydepHoro pactBOopa M akKKypaTHO TPOMBIBAM CTEPWIBHBIM pacTBopoMm PBS ¢
AHTUOMOTHKAMHU W TOMEINAIN TEPSHOCWIH B 24-JTyHOUHBIC TUIAHIICTH B JIAMUHAPHBII

mkad. [Tocne sToro moBropusiv myHKT 10 ¥ OTKIIFOUMIIA BUOPATOM OT UCTOUYHUKA MTUTAHUS.

[Tonmy4yennsie cpe3bl Ha BUOpaTome OyyT MCIOIb30BaHbI /ISl JalbHEHIIEro KyJIbTUBUPOBAHUS B
HOpMaJIbHOW WM OOeTHeHHOM mnuTarenbHOl cpene (6e3 nmobasinenus PBS u riyramuna B

KayecTBe (PaKTOPOB pOCTa), ACUEUIIONAPU3ALUU U TPAHCIIAHTAI[MH B )KHBOTHOE.

6.2 HpOBC,Z[CHI/IC Ka4eCTBEHHOT'O aHAJIM3a KU3HECIIOCOOHOCTH KIIETOK B cpe3ax TKaHel

KavectBennslit ananus npoBoawiu npu nomou Habopa LIVE/DEAD — 310 ObICTpBIT 1

HpOCTOﬁ ]IBYXKOMHOHCHTHBII\/'I aHaJIn3 )KI/ISHeCHOCO6HOCTI/I, OCHOBAHHBIN Ha OKpalllMBaHWU Ha

[IEJIOCTHOCTh MEMOpaHBbl M aKTUBHOCTH 3CTepasbl. [leMOCTHOCTH TuTa3MaTHYeCKOH MeMOpaHbI
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OTpefeNiieTCsl OKpallMBaHUEM HAa TOMOAMMEp ATHAWA-1, KOTOpBIM NPOHUKAET B KIETKU C
MOBPEXKACHHBIMU TIJIA3MAaTUYECKUMU MeMOpaHamu, 9To0bI cBsi3biBaTh JIHK U u3nydaTh KpacHyro
dnyopecuennuio. JXuBbIe KICTKH HISHTHPUIMPYIOTCS KaublleMHOM AM, ¢IyoporeHHBIM
KpacuTesieM, MPOHUKAIOIIUM B KIJIETKH, KOTOPBIA MpeBpaliacTcs B 3eJICHYI0 (IIyOopecleHIHI0
MOCJIE B3aUMOJICHCTBUSA C BHYTPUKIECTOYHON ACTEPa3Ou.

KavecTBeHHBIN aHANM3 JKU3HECTIOCOOHOCTH KIIETOK B Cpe3ax TKaHEeW MPOBOIWICA NpU
IIOMOIIY KpacuTesne romoaumepa 3tuausi-1 u xansuenna AM.

1. ®nakoHBI ¢ KpacuTeleM pa3MOPaKMBAIU a BOASHOW OaHe MpH TemIiepaType 10
37°C.

2. Janee k no6asisum 0,5 Mk kanbiienHa AM u 2 MKJI ToMmoiuMepa 3Tuaus-1 k 1 v
PBS 151 co3panusi okpalrMBaroniero pacTBopa U MepeMeIInBaIi.

3. Cpe3 Tkanu tommuHOM 200 MKM TpOMBIBaIM 3 pas3a YHUCTHIM, CTEPUIbHBIM
pactBopoM PBS 17151 yianenus KOMIOHEHTOB CPEbI.

4. Tlocne atoro cpe3 nmomenianu B 1 mut pactBopa PBS ¢ no6asnenrem romoaumepa
stuausi-1 u xkaneiienna AM u uakyoupoBanu B TeueHue 30-40 MUHYT npu Temmeparype
37°C ans nonmydeHus KaYeCTBEHHON OKPACKH JKUBBIX U MEPTBBIX KIIETOK.

5. Hanee ynansanu pactBop PBS, B xoTopoM mpowucxonauia okpacka U MPOMBIBAIH
cpe3bl TkaHed 3 pasa OydepHsiM pactBopoM PBS, 49T00BI OTMBITH HECBS3aHHBIC
KOMITOHEHTBI KPAaCUTESI.

6. ITocne 3TOro MpoOBOAUIU OCMOTP Ha KOH(POKATLHOM MUKPOCKOTIE.

B pesynbraTe okpammBas B Auamna3oHe IJIMH BOJIH BO30yxkaeHus oT 494 no 517 HM MbI
HaOJI0 )M OKpaIIMBaHUE KUBBIX KJIETOK, a B IMANIa30HE IJIMH BOJIH BO30Yy K 1eHus ot 517 mo 617

MBI Ha6n}0)1am/1 OKpalIMBaHUEC MCPTBBIX KJICTOK.
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7. 3aknrouenue

JlaHHBIH TUTEpaTypHBIH 0030p M 0TPaOOTKA TaOOPATOPHBIX METO/IOB SBJISIOTCS OCHOBOI JJ1st
JaTIbHEHIIEr0 MCCIICOBAHNS BO3MOXKHOCTH KYJIBTHBHPOBAHMS, MAHUIYJISALIUN U BU3yaIH3alUuH
TKaHEll B peaJbHOM BpEeMEHM B KauecTBe oOpasla Ui OLCHKH BIMSHUS HOHU3UPYIOIIETO
U3JIYYCHHUS U pa3pabOTKu TPEXMEPHBIX (PU3MOIIOTUIECKA COBMECTUMBIX TKAHEBBIX MOJENEH st
oreHKH (P (PEeKTOB HOHM3UPYIOIIEro 00TydeH s, a TAKXKE ICIEIUTIONAPH3alUH U TPAHCITAHTALuH
B )KUBOTHOE.

B cBs3u ¢ 3THM, 3a1UTaHUPOBAHBI UCCIIEOBAHUS BO3MOKHOCTH OIICHKH YKM3HECIIOCOOHOCTH
NEPEeBUBACMBIX TKAHEBBIX KYJIBTYP TPH BO3IACUCTBUH DPA3IUYHBIX BHUJOB HOHH3UPYIOIIETO
U3JTyYCHHS WM XUMHUOIIPENapaToB.

Takum 00pa3oM, LEeNsIMU JaTbHEUIIIEro HCCIICTOBAHUS SIBISIOTCS:

1. Pa3paboTka METOHOB OLIEHKHU KU3HECTIOCOOHOCTH TKAHEBBIX KYJIBTYD;

2. Pa3pa60TKa MCTOa JIINTCIBbHOI'O KYJIbTUBUPOBAHUA TKAHCBBIX KYJIBTYP.
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9. Unarwcmpayuu

Pucynok 1. [TomyaBToOMaTH4eCKUii MUKPOTOM ¢ BUOpupytonum je3sueM Leica VT1200 B
nabopaTopuu OT/ACIICHUS pEreHePAaTUBHBIX TeXHOJIOTUM 1 6uodadpuxarmun MPHIL um. A.O.
[{p16a — punuana ®I'bY «HMMUL] paguonorumy

PucyHnok 2. TkaneBbll cpe3 nedeHu ToamuHon 200 MKkm
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Pucynox 3. O06pa3err oryxoseBoil TKaHu, ((MKCUPOBAHHBIC HA TTOJIOKKE

Pucynok 4. Okpacka cpesa aabBeoJIsIpHOr0 OTPOCTKa TOMIUHON 200 MKM

npu oMo Habopa LIVE/DEAD
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Pucynok 5. O0paszerr orryxoyieBOi TKaHU CIM3UCTON 000J0YKU albBEOISIPHOIO OTPOCTKA

BerHefI YCIIHOCTHU
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