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BBEAEHUWE

HuciumnHa «BetepunapHas MHUKpPOOHOJIOTHSI M MUKOJOTHS» 3aHUMAET
BaXHOE€ MECTO B MOJTOTOBKE OyIymIMX BeTepuHApHBIX Bpaued. Heobxomumo
OTMETHUTh, YTO H3YYECHHE STOW AUCLHUIUIMHBI TPEOYET OT CTYJIEHTOB HE TOJIBKO
IpUiIeKaHNUs, HO U ONpeaenEHHoro GyHIaMeHTa, MOOMIN3ALNUN YKE UMEIOIINXCS
3HaHMIl. BMecTte ¢ Tem cieayeT y4HMThIBaTh, YTO IOJYYEHHBIE TEOPETHUYECKUE
3HAHMST WU TPAKTUYECKHE HABBIKM B CBOIO OYepelb IMOCIyXaT  3aJloroM
JATbHEHIIEr0 YCHEeuIHOro MOCTUKEHUSI TaKUX TUCHUIUIMH KaK 3MU300TOJIOTUS U
nH(pEKIMOHHbIE 3a00JI€BaHus1, BETEPUHAPHO — CAHUTApHAsI SKCIIEPTHU3a U JIp.

Muxkpo06uoJiorusi (0T Tped. micros — MaJibii, bios - *Ku3Hb, logos - yueHue)
— HayKa O MeNbYaWIlINX, HEBUAUMBIX MPOCTHIM IJIa30M OPraHM3Max, Ha3BaHHBIX
MUKPOOPTraHU3MaMHU UM MUKPOOaMHU.

MukpoObl, TPEeACTaBIAIOT COOO0N CaMOCTOATENbHYIO OOLIMPHYIO TPYHILY
HU3LIMX, B OOJBIIMHCTBE CBOEM OJHOKJIETOYHBIX OPraHU3MOB, T'€HETUYECKU
CBSI3aHHBIX C PACTUTEIbHBIMU M JKMUBOTHBIMHU MupaMu. JlJisi HW3yd4eHUs STUX
OpraHMW3MOB, Pa3JIMYMMBIX TOJIBKO IPU YBEIMYEHUHM B COTHH M THICSYM pas,
pa3paboTaHbl COBEPIIEHHO OPUTHHAIbHBIE METO/IbI UCCIIEIOBAHMUS.

MukpoOuosorus u3ydaer cTpoeHue, (PU3noJI0THI0, OUOXUMUIO, TEHETUKY U
DKOJIOTHK0 MUKPOOPTaHW3MOB, W3 B3aMMOOTHOIIEHUS C OKPYXAIOIIEH Cpenou u
3HAYEHUE B )KU3HU YEJIOBEKA, )KUBOTHBIX U Bcel Onocdeprl. C TOCTHKEHHUSIMU B
MUKpPOOHOJIOTUN CBSI3aHO pEILICHHE MHOTUX TEOPETHYECKHX MpoliaeM o01ei
OWonoruy, MEAMIMHBI, a TaK K€ HUX  MpaKTUYecKoro npumeHeHus. Ha
MUKpOOpraHu3Max BIlepBble Obuta ycTaHoBiena poib JHK B mnepemaue
HACJEAICTBEHHOW MH(OpMalU, JOKa3aHbl CJOXHAas CTPyKTypa Te€Ha |
B3aMMOCBSI3b MYTAIIMOHHBIX TporeccoB co crpykrypoir JJHK. B 1953 r. Obina
co3naHa ¢ynnamentanbHas pabora @. X. K. Kpuka u [Ix. YorcoHa mno
YCTaHOBJIEHUIO CTPYKTYPHOT'O JIHK. N3yyenne  KU3HEACATEIBLHOCTH
MUKPOOPTaHU3MOB BBISIBHJIO MX CIHOCOOHOCTH (BBICOKYIO aKTMBHOCTH) K CHHTE3Y
BEChbMa IICHHBIX COEAMHEHUHN, UMEIOIINX OO0JIbIIOE MPAKTUUECKOE 3HAUEHHE.

B 3aBuCHMOCTH OT 3KOJIOTMYECKUX OCOOCHHOCTEH MUKPOOOB, YCIOBUN HX
OOUTaHMs, CIOKUBIIUXCS B MPOLECCE SBOJIIOLMM PA3NUYHBIX B3aUMOOTHOLICHHM
MUKpPOOOB U OKpPYXaloILel Cpelibl, HAKOHEIl, B 3aBUCUMOCTH OT MPaKTUYECKHUX
noTpeOHOCTE  4YemoBeKa Hayka O  MHKpoOax B CBOEM  pPa3BUTUU
nuddepeHnrpoBanach Ha CelHalbHbIE JUCIUTIIHBIL.



1. IEJN U 3AAAYU OCBOEHUA ANCHUII/IMHDBI

Llenbp ocBOCHUS AUCIUIIIUHBL:

- lenp xypca qucuuiuinHbl «BeTepruHapHas MUKPOOUOJIOTUSI 1 MUKOJIOTHSD)
- opMupoBanue y OyayIiero BeTepHHAPHOTO Bpada HAyYHOTO MHUPOBO33PEHUS O
MHOTO00pa3uy MUpa MHUKPOOPTAaHU3MOB M MHUKPOCKOIMYECKHX TPHOOB, 00 HX
ponu B 0O0IIEOHOIOTHYECKUX TIporeccaXx W B IATOJOTUM KUBOTHBIX; METOJIOB
3aIMTHI )KUBOTHBIX U YEJIOBEKA OT BO30yauTenel HHPEKIIMOHHBIX 3a00IeBaHUA.

OcHOBHEBIC 3a7]Ja4l OCBOCHUS TUCIATLIMHBI:

- B 3agaum kypca wu3ydyeHHE CTyJACHTAMHU MPUHITUIIOB CHCTEMATHKH,
Mopdosorun ¥ (GUZHOJIOTHH, MUPOTHl PACTIPOCTPAHCHUS] MHUKPOOPTAHHW3MOB B
IpPUPOAE M WX PO B TPEBPAIICHUM BEIIECTB, ACHCTBUSA (DAKTOPOB BHEIIHEH
Cpe/ibl Ha MPOKAPUOTUYECKUE KIIETKH; O HACIEJACTBEHHOCTH U 00 M3MEHUYMBOCTH, O
OMOJIOTMM W  DKOJOTMM  MHUKPOOPTaHM3MOB, METOJaMH  HMHAUKAIIMK |
UISHTU(PUKAIMKM  TATOTEHHBIX  JUIS  JKMBOTHBIX  OakTepwii ©W  TpHOOB,
O0aKTepHUOJIOTUYECKUX, CEPOJIOTHYECKHMX W  aJUIEPTUUYECKUX  MCCIIeIOBaHUH,
HCIIOJIb3YEMBIX IIPU JUATHOCTUKYA MH(PEKITMOHHBIX 00JIC3HEH.

Pe3ynbTaToM OCBOEHMS IUCHMIUIMHBI «BerepuHapHass MHUKpPOOHUOJOTUS U
MHUKOJIOTHS» SIBJISICTCSI OBJIAJCHHE CIICHUAINCTaMH MmO crenuaibHocTu 36.05.01
Betepunapus ciaeayromnmx BUI0B IPopeCcCUOHATIBHON JIeITeIIbHOCTH:

- COop ¥ aHa/IM3 aHAMHEe3a KU3HU U 00JIe3HU KUBOTHBIX

- [IpoBenenue oOIIero KIMHUYECKOTO UCCISA0BAHUS JKUBOTHBIX

- [IpoBenieHme crieruaabHbIX UCCIEAOBAHUM KHUBOTHBIX

- IlpoBenenue wccmenoOBaHM CBOMCTB M COCTaBa KOpMa M BOJBI,
UCIIOJIB3YEMBIX ISl )KUBOTHBIX

- [IpoBenenune anaau3a SMU300TUYECKONH 0OCTAaHOBKU

- BbInojiHEHHWE TOCMEPTHOTO JIUArHOCTUYECKOTO BCKPBITHS >KMBOTHBIX H
MMOCTAHOBKA I1aTOJIOr0aHATOMHYECKOTO JTMarHo3a

- OneHka OMOJIOTHYECKOTO0 MaTepHraja, MOJYYeHHOTO OT Pa3IMYHBIX BHJIOB
JKUBOTHBIX

- O11eHKa MUKPOKJIMMAaTa B MOMEILCHUSIX JIJIs COAEP KaHUsl )KUBOTHBIX

- OdopmiieHuE pe3ynbTaTOB JUArHOCTUYECKUX UCCIICIOBAHUHN )KMBOTHBIX

- [IpoBenenue aucnaHcepysaluy KUBOTHBIX



2. OBbEM JUCLHMILUIMHBI B 3AYETHDBIX EJUHULIAX U B

YACAX

OO6mas Tpy10eMKOCTh JUCHUILUIMHBI cocTaBiiseT 180 yacoB — 5 3.e.

JucuuminHa u3ydaercs Ha ouHOM ¢opme oOyueHus Ha 2 xKypce B 3 u 4

CEMCCTpC. BI/II[ OTYETHOCTH 3a4ET U YK3aMEH COOTBETCTBEHHO

O6BeMm O6BeMm O6BeM
. JacoB / | yacoB / | vacoB /
Bun yueOHoit padoThl
3aYETHBIX | 3aYETHBIX 3a4ETHBIX
€IMHULL €IMHULL ¢TMHUII
BCETO 3 cemecTp 4 cemecTp
OO0masi TPyA0eMKOCTb THCITHILTHHBI 180/5 7212 108/3
KonrakTtHas padora oOy4yamommxcs 94/2.61
npenojaaBarejemM (BCero)
B TOM YHCJIC:
Jlextmn (JI) 36/1 16/0,44 20/0,55
Cemunapckue 3anstus (C3) - -
JlaboparopHbie paboTs (JIP) 36/1 16/0,44 20/0,55
CamocTosiTeJibHast padoTa: 7212 40/1,1 32/0,8
Kypcogoii npoekT (KII) -
Kypcosas padora (KP) -
Pacuetno-rpaduyeckas padora (PI'P) -
Pedepar (P) -
Dcce (9) -
KoHnTtposbHas padota -
CaMOCTOsATEIbHOE U3yUCHHUE Pa3/IeiioB 40/1,1 20/0,55 20/0,55
CamornoaroToBka (mpopadoTKa M MOBTOPEHUE
JCKIIMOHHOTO  MaTepuaja MW  MaTepuaia
Y4eOHUKOB M y4eOHBIX MMOCOOMH, MOATOTOBKA | 32 16 16
K JIaOOpaTOPHBIM M MPAKTUYCCKUM 3aHITHSIM,
KOJUIOKBHYMaM, pyOe:KHOMY KOHTPOJIIO U T.1I.)
[TOAroTOBKA M Ca4a PK3aMeHa” 36/1 36/1
[ToaroroBka u caauda 3ayera 16/0,44 16/0,44




JlucuuninuHa u3ydyaeTcs Ha 3a04HOM ¢gopMme obyuenuss Ha 2 Kypce. Bun

OTYETHOCTH DK3aMEH U 3a4€ET.

Ob6beM Ob6beM Ob6bveMm
. 4acoB / | qacoB gacop  /

Bua yuye6Hoii padoThI
3a4ETHBIX | 3aYETHBIX 3a4eTHBIX
S IMHUI] S IMHUI] CTVHHII
BCETO 1 cemectp 2 ceMecTp

OO0mast Tpy10eMKOCTh TUCITHIIJIMHBI 180/5 180/5

KonrakTHas palora oOyyamommuxcs c 2005 2005

npenojaasarejemM (Bcero)

B TOM YHCJIC:

Jlexuunu (JI) 10 10

Cemunapckue 3anstus (C3)

JlaGopatopusbie padotsl (JIP) 10 10

CamocrosiTeibHast padora: 124 124

Kypcosoii npoekt (KII) - -

Kypcogas pabdota (KP) - -

PacuetHo-rpaguueckas padora (PI'P) - -

Pedepar (P) - -

Occe (D) - -

KoutposnbHas pabota 64 64

CamocTOsSITENbHOE U3YUEHUE PA3/IEIIOB 60 60

CamonoaroToBka (mpopaboTKa ¥ MOBTOPEHHE

JeKIIMOHHOTO  MaTepwajla W  MaTepuana

y4eOHUKOB U Y4eOHBIX MOCOOWH, MOATOTOBKA | 24 24

K JJa0OpaTOPHBIM M MPAKTUYECKUM 3aHATUSIM,

KOJUIOKBUYMaM, pyOeKHOMY KOHTPOJIIO U T.1I.)

[ToaroroBka u caava 3K3amMeHa 36 36

IToaroroska u ciada 3adera




3. Mop¢osi0rusa ¥ yJIbTPACTPYKTYPa MUKPOOHOM K/IETKHU

OTinuus 6akTepuil OT APYTUX KIETOK:

* QaKTepuu OTHOCSTCS K MPOKapHOTaM, T.€. HE UMEIOT 000COOJIEHHOTO SI/IPa;

* B KIECTOYHOW CTE€HKE OaKTepHUidl COAECPKUTCA OCOOBIM MENTHIOTJIMKAH —
Mypeun,

e B  OakTepualbHOM  KJIETKE  OTCYTCTBYeT  ammapar [ oJbmkH,
HHAOIJIA3MATHYECKasl CETh, MUTOXOHJIPUU;

* pOJb  MHUTOXOHJPHUI  BBINOJHAKT  Me30COMbl ~ —  WHBAaruHaluu
UTOIJIa3MaTUYECKON MEMOpaHBI;

* B 0akTepuaIbHOM KJIETKE MHOTO prOOCOM;

* y GakTepuii MOTYT OBITH CIIEIIUATBHBIC OPTaHEIIIbI IBHKEHUS — KTYTHKH;

* paszmepsl OakTepuit koieomores ot 0,3-0,5 1o 5-10 MxMm.

* Kancynel - THOBEpXHOCTHBIE CTPYKTYpbl OaKTE€pHUAIbHBIX KJIETOK U
IPEJICTaBISIIOT COOOW CIM3UCTOE 00pa30BaHMUE;

* Cropsl - criopsl 00pa3yroTcsi BHYTpU OaKTepUaIbHON KIETKU U
MPEACTABIIAIOT COOO0M TeJblia OKPYTIOM U 0BaJbHOM (popMbl. CrIOphI
o0pa3yloTcs B HEOJAronpusATHBIX YCIOBUSX BHEIIHEH cpelibl. OaKTepHUu
CIIOpaMHU HE Pa3MHOKAIOTCs! CIIOPHI BBIMOJIHSIOT POJIb COXPAHEHUS BHIA
OaxkTepuu B HEOJATONPUATHBIX YCIOBUSIX BHEUIHEH Cpebl.

4. ®U3MU0J10rus1 MUKPOOPraHU3MOB

PocT 1 pa3mHoKeHne DakTepuid

Poct OakTtepuii — yBenuueHWe KIETKM B pasmepax. Poct Bceraa
MPEAIECTBYET PA3MHOKEHHUIO.

Pa3smHoxeHue OakTepuil — mpouecc, 00ecreunBaroluil yBEITUYEHUE Yucia
ocobeil B momyisAnuu. bakTepun XapakTEpPU3YIOTCS BBICOKOH CKOPOCTHIO
Pa3MHOXEHUS, MIPU 3TOM OHAa BO MHOI'OM 3aBHCHUT OT BUJOBOW NMPHUHAIECKHOCTH
OaKkTepuii, yCIOBHI BhIpAIIUBAHUA.

IIpouecc aeneHus KIIETKU HAUMHAETCs ¢ perimkanuu xpomocomuon /JHK.

IIuranue MUKPOOPTraHU3MOB

[Ton nmuTaHMEM MOHMMAIOT MPOLIECCHI MOCTYIUICHHS MATATEIBHBIX BEIIECTB
B KJIETKY U BBIBEJCHUS MPOAYKTOB MUTAaHUSA M3 KJIETKU. [luTaHue B mepBylo
ouepenb 00€CTEeUnMBAET PAa3MHOXKEHHE M MeTa0osu3M KieTKH. CTOUT OTMETHUTH,
YTO OaKTepuaIbHbIC KIETKH HE UMEIOT CHEHAIbHBIX OPTaHOB MHUTAHHUSA, TIO3TOMY
SBIISAIOTCA TOJO(PUTHBIMU OpraHu3MaMu. [ '051030iiHBIE OpraHu3Mbl (KUBOTHBIE,
YEJIOBEK)— UMEIOT OPTaHbl JJIs IPUHATHUS ALY,



Cpenn HEOOXOIUMBIX MUTATEIBHBIX BEIIECTB BBIIEISIOT OPTaHOTE€HBI — 3TO
9 XMMHUYECKUX 3JIEMEHTOB: YIJEepOAd, KUCIOPOJ, BOJIOPO, a30T, ¢ocdop, Kaau,
MAarHui, KaJIblHM, cepa.

JAbIXxaHne MUKPOOPraHu3MoOB

JIpIxaHue MUKpPOOOB — 3TO OHMOJOTMYECKHI MPOLECC, COMPOBOKIAEMBIi
OKUCJIEHUEM  WJM  BOCCTAHOBJIEHHMEM  pAa3JIMYHBIX,  MPEUMYLIECTBEHHO
OpPTraHWYECKUX, COEAUHEHNN C MOCIEAYIOINM BBIIEIECHUEM dHEPTUU B BUjie AT,
HE0OXOMMON MUKpOOaM it (PH3UOIOTHIECKUX MPOTIECCOB.

[To Tumy IbIXaHWs MUKPOOPTAHU3MBI JACNATCS Ha a’poObl, paKyIbTaTUBHBIC
aHa’poObl, 0OJUTaTHBIE aHAPOOBI.

5. BiiusaHve BHeINHUX GPaKTOPOB HA MUKPOOPraHU3MBbI

1. Bausinue ¢pusnyecknx (paxkTopon
Brnusaue Temmneparypsl (MCUXpopumibl, Me30(WIbl, TEPMOQHUIIbI);
BIMSHUE HWOHU3UPYIOUIETO M3JIyYCHUsS; JCHUCTBHE BHJIMMOIO CBETA;
JIEUCTBUE YJIbTPa3ByKa; BBICYIIUBaHUE; JUOGUIN3ALUA;, JCHCTBUE
OCMOTHYECKOTO TABJICHUS.

2.Biiusinue XuMHu4ecKux (akTopos

XUMHUYECKHE BEUIECTBA MOTYT TOPMO3UThH WJIU MOJHOCTHIO MOJABIATH POCT
MUKPOOPraHu3MoB. Eciu XxuMuueckoe BEIIECTBO MOJABISET POCT OaKkTepuid, HO
MOCJIE YCTpPaHEHUsSI €ro BO3ICHCTBUSA MX POCT BO30OHOBISETCSA, TO ATO SIBJICHUE
Ha3pIBaeTcst  OakTepuocTtazoM  (0aKTEPUOCTATHUYECKHM  JICCTBUEM),  T.C.
MIPOUCXOMIUT 3a/IEPKKa POCTa MUKPOOa, a HE €ro THOEb.

IIpr OakTepUIIUIHOM JEHCTBUM XMMHYCCKHH areHT BBI3bIBACT THOCIH
KJIETOK.

JlelicTBHE OKHCIMTEIEH HAa MHUKPOOPraHU3MBbI, TAJIOT€HOB, COCAWHEHUH
TSDKEJIBIX METAJIOB, KUCJIOT, IIEJI04Yel, CIIUPTOB, Kpacuteneu, penomna, kpe3ona,
dbopmanpaeruaa.

3. Biausinue 0MoJIorn4ecKux (pakTopoB

JleiictBue Ouonorudeckux (HakTOpoOB TMPOSIBISETCS, MPEXIE BCEro, B
aHTaroHW3Me MHUKPOOOB, KOTJA MPOIYKTHI KU3HEAEATEILHOCTH OJTHUX MHUKPOOOB
BBI3BIBAIOT TUOEIb APYTHUX.

bakrepuodaru — (oT rpeu. «Dar»- «MoxUparo») — BUPYCHI,
M30MpaTENIbHO MOopaxarolire OakTepuaibHble KiIeTKu. Yarie Bcero 6akrepuodaru
pa3MHOXKAIOTCS BHYTpU OakTepuil W BBI3BIBAIOT UX Ju3nuc. Kak mpaBuiio,
OakTeprodar cocTouT W3 OETKOBOM OOOJIOYKM W TEHETHUYECKOTO MaTepuana
OJHOLIEIIOYEYHOU 158105 neyuenoueunoun JJHK. O6mas YUCJIIEHHOCTb
O6akTeprodaros B mpupojie NPUMEPHO paBHA OOIIEH YUCIEHHOCTH OaKTePUH.



bakreprodaru mmpoko pacmpoCcTpaHEHBl B TOYBE, BOJAE, IKCKpPEMEHTaX
OOJBHBIX M 370POBBIX KUBOTHBIX, YEJIOBEKa; OHM OOHapykeHbl Oosiee ueM y 100
BUJIOB OaKTEpHil.

6. AHTUOMOTHUKHU

(or rped. anti — mpotuB, bios - XKHU3HB) — OHMOJOTHYECKHA AKTHUBHBIC
BEIIECTBA, OOpa3yeMble B IMpoOIecCe >KU3HEACATEIBbHOCTU T'puOOB, OakTepui,
’KUBOTHBIX, PACTCHUI, & TaK >K€ CO3JaHHbIE CUHTETHMYECKUM ITyTE€M, CIIOCOOHbIE
n30MpaTeNbHO MOJIABISATh POCT U yOUBATh MUKPOOPTAHU3MBI, TPUObI PUKKETCHUH,
KpPYIHBIE BUPYCHI, TPOCTEUIIINE U OT/ICIbHBIE BU/IbI T€IbBMUHTOB.

[To mpoucxoxnenuto Ab nenstcs Ha 5 Tpymnim: aHTUOMOTHUKH, 0Opa3yeMble
rpubamMu U JIMIIAWHUKAMHM, AKTUHOMHIIETAMHU, OaKTepUaJIbHBIMU KIIETKAMH,
YKUBOTHOT'O M PAaCTUTEIBLHOTO MPOUCXOKICHUS.

YCcTOoMYMBOCTh MUKPOOOB K AHTHOHOTHKAM

CymecTByer nABa THUNAa JEKAPCTBEHHOM YCTOWYHMBOCTU: €CTECTBEHHAs
(mpuponHas) U mpruoOpeTeHHAs!.

Cnoco0b1 onpeeJeHus! YYBCTBUTEJIbHOCTH OaxTepuii K
XHMHUOIIpenapaTam

Meron muddy3un B arap ¢ NPUMEHEHHEM CTaHJAPTHBIX JIUCKOB,
MPOMUTAHHBIX AHTUOUOTUKOM.

7. MukoJsiorusa

1. BuoJiorusi njieCHeBbLIX TPHUOOB

[Toutn Bce maToreHHble rpudbl — OecXIOpO(UIbHBIE OPraHU3Mbl, COJIEPKAT
xopouio oopMIIEHHOE SAPO, TeTePOTPOPHI - Ji MUTAHUS TPUOOB HEOOXOAUMBI
a30TUCTBIEC U YIJIEPOACOJAEPKAILME BEIIECTBA, a TAKKE MUHEPAIbHbIE COSAMHEHUS,
npuyéM 3THU BELIECTBA MOTYT OBbITh JOBOJBHO MPOCTHIMH: aMHUHOKHUCIIOTBI, COJU
a3oTa, M- U MOHOcaxapa u T.A. IlaTroreHHble TpuObl CIIOCOOHBI PA3MHOXKATHCS B
nuamazone pH 6,0 — 6,5, OnrumanbHas TeMmneparypa [Jsi  pa3BUTHA
MUIETHanbHBIX (GopM 25 — 33°C, mist APOXIKEBBIX U JPOAOKETIOAOOHBIX — 36-
37°C.

2. YcToiunBOCTH TprOOB K (p)aKTOpPaM BHeEIIHel cpeabl

Momnoapie KIETKM TpuOOB, 3aKIOYEHHBIE B CHEHUATIBHBIX OpraHax
IUIOZOHOIIIEHHUsI, 00Jiee yCTONYMBBI, YeM CBOOOAHO Jiexkaiue crnopbl. CAu3ucTbie
KarcyJybl, OKPYXKAlOIIMe TPUOBI (KPUINTOKOKKH, IPOAOKETON00HBIE TpHObI) B
NaTOJIOTUYECKOM MaTepuaie U B KyJbTypax, TakKe 00eCledrBatOT OTHOCUTEIBHO
OOJBIIYI0 YCTOWYMBOCTh MX K BHEMHUM ¢akrtopaM. Kunsuenue B TeueHHe



HECKOJIbKMX MHHYT MPHUBOIUT K THlenu TpubOB B TKAHEBOM U KYJIbTypalbHON
dopme. Ilpsimbie conHeuyHBIC Tydyd W yIbTPadUOJIETOBBIA CBET JEHCTBYIOT Ha
IpUOBI TYOUTEIHHO JIUIIb MIPH JUTUTETFHON SKCITO3UIINH BO BIIAYKHOU Cpe/Ie.

BripakeHHBIM (YHTHIIUIHBIM JIecTBHEeM obianaet 3 — 7 % - Hasg yKcycHas
KHCJIOTa, CANULniIoBast 1 OeH3oiHas kuciotsl (1-2 % - Heie pactBopsl), 1 — 10 % -
HbIi hopmanuH, 0,1 % - Has cynema, 5 - % - Hast XJIOpHAsi U3BECTb.

3. IlaToreHes MHK030B

[Tpu Hamm4yuu OJAronpUSITHBIX YCIOBUN NMATOT€HHBIM rpul B BUJAE CIIOP WX
(parMeHTOB MHUIIEIUsI BHEIAPSIETCS M Pa3MHOXAECTCS B TKaHU, JaBas Hadalo
MHUKOTHYECKOMY Ipoueccy B pa3BuTuM MUKO30B HanloJsiee BaXXKHYIO pOJIb UTPAIOT
CIIEyIOIIME MaTOreHeTuYecKre (haKkTOphI:

- HapylIeHne oOMeHa BelleCTB U (DYHKIMI 3HTOKPUHHON CHCTEMBI (THUIIO —
U JHUCIPOTEMHEMUU; THUIEPIIIMKEMUSA; TPyOble JUIMTEIbHbIE IOrPEIIHOCTH B
NUTAaHUW;  XPOHUYECKUE  3a00J€BaHUSA  HKEIYAOYHO-KUIIEYHOIO  TPAKTa;
JUC(HYHKIIHS IIUTOBUIHOM U MOJIOBBIX JKEJE3 U T.11.);

- BO3PACTHAs NPEAPACIIOTIOKEHHOCTh K HEKOTOPBIM MUKO3aM;

- TUIO - , ABUTAaMHUHO3bl, HapylICHHME BUTAMUHHOTO OanaHca — TIpHU
OOIBIIMHCTBE MHKO30B;

- HEpalMOHAJbHOE NPUMEHEHUE AaHTUOMOTHKOB, CYyJIb(paHUIAMUAOB U
JIpYTUX MpenapaToB, MIPUBOAIIEE K pa3BUTHIO TUCOAKTEpUO3a.

8. Bo3oyauTe/sin AepMaTOMHUKO30B

1. Bo3Oynurens Tpuxohutuu
2. Bo30yauTenb MUKPOCTIOPUH
3. Bo30oyautens daByca
4. Bo30yauTenb NeHUIMILIEZA
5. Bo3byautens acnepruiiésa
6. Bo3OyauTenb MykopMUKO3a
Bo30yauTenn MUKO30B, BBI3BIBAEMBIX APOAGKETIONOOHBIMU TprdaMu
7. Bo30yauTenb KaHAMIaMHKO32
8. Bo30yauTens 3MU300THYECKOT0 TUM(paHTUTA

Jleuenue:
* Tpuxoduruu, wmwukpoconpun — Lime sulfur Dip, wrorpumazon 1o
WHCTPYKIIHY.

* Bopukonazon — 12-18 mr/kr — 3-12 Mecsiies
* * llHTpakoHa3o (C OCTOPOKHOCTHIO aphl, HEJIB3s ISl )KaKO U KOHTOJIE3CKUIA
nomyrai) 2,5-5 mr/kr 1p/nens 3-12 mec



* o+ Tepobunadun — 10 -15 mr/kr 2p/nens 3-12 mec

» < Kerokonazoun 20 mr/kr 2p/nens 3-12 mec

e e« I'emaronpoTeKTOpPHI

* + Hucrarun

* * AHTHOMOTHKHU

» TlopaxéHHble acnepruyiaMu KopMa 00€33apakuBalOT YIbTPa(UOIETOBBIM
obnyuyenueM. s o0e33apaxuBaHusl KOpMa U MPOJYKTOB €ro nepepadboTKu
UCIIOJB3YIOT AMMHAYHYI0 BOJY C MOCIEIYIOIIMM HarpeBanueM Iipu 180-
200° C. 3aTxusle, U 3amIecHeBebIe KopMa nposapuBaior mpu 100 ° C B
teyeHue 30 — 60 MuH.

9. Bo36yauTesin MHPEKIUMOHHBIX 3a00/IeBaHUM

[Ipn xapakrepuctuke BO30yaAHUTENed HEOOXOJUMO 3HATh HCTOPUIO OTKPBITHS
BO30yauTens, mopdosorudeckue (popma, pazmepsl, NOJABUKHOCTh, CLIOCOOHOCTD
o0pa30BBIBAaTh CIOPY M Karcyidy, OTHOIIEHHWE K OKpacke mo I'paMy wWiu Apyrum
METO/JaM), KyJIbTypalibHbIC (THI IBIXaHHS, XapaKTepHbIE IPU3HAKKM POCTa Ha
MPOCThIX, CHEHUAIBHBIX W  JIPYTUX THUTATENIbHBIX  Cpelax) IPU3HAKHU.
YcroitunBocTh BO30yauTENs K (pakTOpamM BHEIIHEH cpeibl, MaTOr€HHOCTh
(BOCTIpUUMYMBBICKUBOTHBIE) W TaToreHe3. OTOOp MaTOJIOrMYECKOro marepuaia
JUISL UCCJIEIOBaHUsI, JIA0OPATOPHYIO M JAPYTYI0 JMArHOCTUKY. WMMyHuUTET U
CpeacTBa crienupuueckoil mpoPIIaKTUKH.

C y4€ToM BBIIE W3JIOKEHHOTO, HEOOXOAUMO JaTh XapaKTEPUCTUKY
BO30YIUTENSAM CIIETYIOMNX HHPEKIIMOHHBIX 3a00I€BaHMIA:

1. CanbmoHenne3
KonmubakTepnos
Cubupckas si3Ba
Tybepkyné3
[TaparyOepkynés
[TacTepennés
Poxa cBunen
Can
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. bpynemnés
10.JIenrroctiupo3
11.JIuctepunos

12. Bubpuo3s
13.luzenTepusi cBUHEN
14.CtonOHsik

15. borynuszm



16.OMpuzemaTo3HbIil KapOyHKYIT
17.HexpobakTeprnos

2. Meroanueckue peKOMEHAAINH K TPAKTUYECKUM 3aHSATHSIM

[IpakTuueckue 3aHATHS JAIOT BO3MOXHOCTH CTYJIEHTaM MPHOOpecTH
HaBBIKH PAOOTHI B MHUKPOOHMOJOTHYECKOW JiabopaTtopuu, paszpaboratb u Ooiiee
JIETaJIbHO U3YUYUTh HEKOTOPHIE BOIIPOCKHI TEOPETUUECKOTO Kypca.

OOBEKTH HM3yUYCHUS — MHUKPOOPTaHWU3MBI — HEBUIANMBI HEBOOPYKEHHBIM
rJ1a30M, MO3TOMY CTYJIEHTbl MOTYT O3HAKOMHUTHCA C HUMHU TOJBKO C MOMOIIBIO
MHUKPOCKONA. JTO OTiIuYaeT paboTy B J1labopaToOpud IO MHUKPOOMOJIOTHU OT
HEKOTOPBIX JPYTUX OHOJOTHMUECKNX IUCHUIUIMH. B mporecce wu3ydeHus y
CTYJICHTOB CKJIQJbIBAIOTCSl ONPEJEICHHbIC TIPEICTABICHUS O MUKPOOPTaHU3MAaX, O
UX pOJIM B NPHUPOAEC U B TOM OTpaciu, rAe MNpeACTOUT paboTaTh OyaylieMy
cneruanucty. OBllaJiecHHe MHUKPOOHMOJIOTMYECKUMH HAaBBIKAMHU, 3HAKOMCTBO CO
CTPOEHUEM, KYJIbTYypaJbHBIMH, OHOXUMUYECKUMU U JPYTUMU CBOWCTBAMH
MHUKpPOOOB TOMOTYT BETEPUHAPHOMY Bpady, BETEpUHAPHO-CAHUTAPHOMY IKCIIEPTY,
TE€XHOJIOTY, 300T€XHUKY MPAaBWIbHO, OCMBICICHHO MOJOUTH K HCIOJIb30BaHUIO
MHOTHUX TOJIOKUTEIBHBIX CBOMCTB ATUX CYIIECTB Ha MPAKTHKE.

Bce 310 co3pmaer OmarompusiTHBIE YCIOBHUS ISl OPraHU3AMU JTUCKYCCHUH,
MOBBIIIAET YPOBEHb OCMBICIICHUSI U 0000IIEHUS U3yYEeHHOTO MaTepuara.

[lepBoe BBOJHOE NPAKTUUECKOE 3aHATHUE IO MUKPOOUOJOTUM 3HAKOMUT
CTYJICHTOB C MHKpPOOHMOJIOTHYECKON JiabopaTopuei, TEXHUKOM O0e30MacHOCTH,
NMUTATEIBPHBIMA ~ CpeJlaMd W TEXHMKOWM WX TpuroToBieHUs. CTyaeHTHI
CaMOCTOSITEIILHO JENA0T MTOCEBbl MUKPOOPTaHU3MOB Ha MUTATEIbHBIEC CPEIBI.

Ha mnpaktudeckux 3aHATUSX CTYACHTHI CaMOCTOATENIBHO, B Tapax WIH
HEOOJIBIITUMU TPYNTIIAMU TOTOBST y4aTCs TOTOBUTH MUTATEIbHBIE CPEbl, U3YYAIOT
METObI CTEpUIN3AIINH, OCBauBaIOT TEXHUKY MUKPOCKOIIMPOBAHUS,
MPUTOTOBJICHHE  OAKTEPUOCKOIMMYECKOTO0  Tpermapara pa3HbIMH  METOJaMH,
OCBaMBAIOT MPOCTHIE U CIOKHBIE METOABI OKPACKH MHUKPOOPTAHU3MOB, OTIMCHIBAIOT
KyJbTypaibHble, ONOXUMHUUYECKHE CBOMCTBA MUKPOOPTaHM3MOB. B O0ke n3ydueHus
MUKOJIOTUH M3Yy4ar0T MOP(OJIOTHIO TUIECHEBBIX T'pUOOB, TOTOBAT CHEIUAJIbHbBIC
MUATATENIbHBIC CPEJbl, JeNal0T MOCEBbl. JoMa BBIpAlMBAIOT TIJIECHEBBIE T'PUOBI-
canpouThl, a HA TPAKTUUYECKUX 3aHATUSAX YCTAaHABIMBAIOT BUJI IIJIECHEBOTO Tpuoda.
[Ipu u3ydeHun MopdOJOTUM APONKKEH, TaKKEe 3apaHee BBIPAIIUBAIOT KYJIbTYpPY
JIpoxoken. JlJig u3ydeHus MaTOTeHHBIX JPOXOKEH OT COOCTBEHHBIX MUTOMIIEB
OepyT Ma3Kh U COCKOOBI C KOXKHU M YyIIEH, Ha MPAKTUYECKUX 3aHSATUAX Yy4aTcCs
BBIJICTISITH IPOKIKU U OTMIPEAEISATh UX BUJIOBYIO MPUHAIJIC)KHOCTD.

B Onoke canuTapHOW MHKPOOMOJIOTMM HW3Y4alOT METOJbI OTOOpa
MaTOJIOTHYECKOTO MaTeprasia M OTOHMpaloT €ro; 3apakarT J1abopaTOpHBIX
JKUBOTHBIX M YYaTCsl BBIJIETSATH YHUCTYIO KYJIbTYPy MHKPOOPTAHM3MOB, a TaKKe
yCTaHaBJINBAThH MaTOT€HHOCTh MUKPOOPTaHU3MOB.
VYyarcs ompenensath OaKTEepUATbHYIO 3arpsi3HEHHOCTh BO3JyXa B ayJUTOPHUIX
YHUBEPCUTETA, OMPENETATh OaKTEPHAIBHYIO 3arpsi3HEHHOCTh BOJABL. A Takke



y4darcs ONpEAeNATh KaueCTBO MPOAYKTOB MUTAaHUA (U1l 3TOrO 3apaHee MOIyqaroT
JIOMalllHee 3a[aHKe JI0Ma UCIIOPTUTD MSICO, STHIA U MOJIOKO).

[Ipu »sTOM cCTyAEeHTBHl paboTalOT B JIAOOPATOPHUM, Y3HAIOT YCTPOMCTBO
nabopaTopuu, paboTaloT Ha O0OOPYIOBAaHWU IO/ TMPUCMOTPOM U KOHTPOJIEM
MpernoiaBaTe’is.

B xoze mpakTUyecKoro 3aHITHS Y CTYJEHTOB (POPMHUPYIOTCS MPAKTUUECKHE
HABBIKU U MTPOUCXOJUT «ITOCTAHOBKA PYK».

[Ipyu nmpoBeneHMM TPAKTUYECKUX  3aHSATUW  peaausyercs  MPUHIUIL
COBMECTHOM JI€ATEIbHOCTH CTYJIEHTOB. [Ipy 3TOM Mpoliecc MBIIUIEHHS U YCBOCHHUS
3HaHU# Ooiiee 3(h(HEeKTHBEH B TOM CiIydae, €Cli pPelIeHUe 3a/1a4ll OCYIIECTBISETCS
HE MHAUBUIYAIBHO, a PEANO0JIaracT KOJUIEKTUBHBIE YCUIIHS.

10. CnUCOK BOIIPOCOB AJ1s1 BBINOJIHEHUS KOHTPOJIbHOU Pa60ThI
CTYAE€HTAaMH 3a0YHOI'0 O0y4YeHHs N0 CleluaJIbHOCTH
«BeTepuHapusa»

KoHTposibHas paboTa JOJIKHA COEPKATh CIECYIONIUE pa3aeiibl:

1. TurynpHbIM TUCT. TUTYJIBHBIN JIUCT TOJKEH BKIIFOYATH:

HaMMEHOBAaHHE BY3a, (haKyibTeTa, KadeIpbl; HAUMEHOBAHUE JUCUUIUINHBL
Ha3BaHue TemMbl; OO cTyaeHTa U penoaaBaTesis; ro BhIIOJIHEHHUS.

2. OrnaBnenue. B pgaHHOM »JIEeMEHTE NPUBOJUTCA 3arojiOBOK BCEX
CTPYKTYPHBIX 3JIEMEHTOB pedepara.

3. BBenmenune. Bo BBeaeHuM pgaeTcs KpaTkas OI€EHKAa COBPEMEHHOTO
COCTOSIHUS ~ HCCIEAYEeMOro  BOINpoOca, OOOCHOBBIBAETCS  TEOpPETHYECKas U
MPaKTUYECKas aKTyalbHOCTh MPOOsIeMbl, (DOPMYIUPYIOTCS LETb U 3a7a4l padOThI.
OO1mMii TEKCT BBEEHUS HE JOJHKEH MPEBBIIIAThH ABYX-TPEX CTPAHMUII.

4. OcHoBHas yacTb. CoaepkaHue OCHOBHOM YaCTH OINpENEsieTcs 3aaHueM
¥ BKJIFOYACT OTBETHI HA BOIMPOCH MO MMPpy 3auérku. OOImMiA TEKCT OCHOBHOU
gacTu A0JKeH ObITh 10-15 cTp. mammHoOmuMcHOTO TekcTa A4 (¢ mHTEepBajioM B 1,5
ctpokn), mpudt 14 nt Times New Roman.

5. 3akmroueHue. 3aKkiIIO4YeHHe T0JKHO COJIEp KaTh BBIBOJIBI 110 BCEH paboTe
pedepara. OOmMI TEKCT 3aKIIOYEHUS HE JOJKEH TMPEBBINIATh OJHOU-ABYX
CTpPaHHIL.

6. Cnucok nurepatypbl. CIUCOK JOJKEH COJIEPKATh EPEUYCHb HCTOYHUKOB,
WCIIOJIb30BAHHBIX TPU BBHITIOJIHEHUM KOHTPOJIBHOW paboThl (He wmenee 10
VCTOYHHKOB 32 MOCJIETHUE 5 JIET).



Kaxxnmas pabora mo/DKHA BKIIOYATH BBIMIOTHEHHUE CIEAYIONUX PHUCYHKOB:
Puc.1. OcHoBHBIE (hOpMBI OaKTEPHt

Puc.2. Cxema cTpoeHusi 6akTepuanbHON KIETKH

Puc. 3. AKTUHOMUIIETEI

Puc. 4. Mukpockonudyeckue TpuObI: MYKOp, TECHHIWLI, acCHepTuiLI,

by3upuym
Puc. 5. Cxema ctpoenus Bupyca (BUpUOHa)
Puc. 6. Cxema ctpoenus 6aktepuodara

Pasznen L
1. Tlpenmer «BerepunapHas MukpoOuonorus». Mcropus BeTepuHapHON MHKpPOOHOIOTHH
KAaK HAyKU U €€ OCHOBOIIOJIOKHUKHU
[TpuHIMDIBI KNaccupUKALMU MUKPOOPTaHU3MOB
OcHoBHbIE (GOpMBI OaKTEpUil U X BETUYMHA
CriocoObl OKpacku MUKPOOPIaHU3MOB (IIPOCTHIE, CII0KHBIE)
CrpoeHre MUKpOOHO KIIETKH
[Iporecc ciopooOpazoBanust y OALMILT U 3HAYEHUE CIIOP
Mopdomnorust akTHHOMUIIET, TUIECHEBBIX TPUOOB U IPOAIKEH
Mopdomorust pUKKeTCHIA, XJTaMUIHA, MEKOIUIa3M U L- ¢popm Gakrepuit
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XUMHYECKUH COCTaB MUKPOOOB

10 [TuTaHre MEKPOOPTaHU3MOB

11. JIpixaHue MUKpOOPTraHU3MOB U €r0 THIIbI

12. PocT 1 pa3MHOKe€HHE MUKPOOOB B IIPUPOJE U HAa MUTATENbHBIX Cpeiax

13. [lutaTrenbHbIE Cpelibl U TEXHUKA UX IPUTOTOBJICHUS

14. JlelictBue ¢pusznueckux GakTopoB HA MUKPOOPTaHU3MbI

15. JleficTBue XuMH4YeCKUX (PAKTOPOB HA MUKPOOPTaHU3MBbI

16. Metoapl CTeprIIH3aIuN

17. JletictBue buonoruueckux pakropon. bakrepuodaru 6akrepuodarus

18. AHTHOMOTHKM M UX TPOUCXOXKJEHHE. MexaHu3M JeficTBUS aHTUOMOTHKOB Ha
MHUKpOOHYIO KJIeTKy. OnpezeneHre akTHBHOCTH aHTUOMOTHKOB.

19. Muxkpodopa nouBsl

20. Mukpodiopa Bo3ryxa

21. Mukpodnopa Boasl. MHKpOOHOE YHUCIO, KOJIU-TUTP M KOJU-MHIEKC — IOKa3aTelu
CaHMTAPHOTO KauecTBa BOJIBI

22. Mukpodiopa Tena )KHBOTHOTO

23. BpokxeHue U ero BH/IbI

24. Ponp MUKPOOOB B Pa3NIOKEHUH KIIETYATKH

25. AmMonuduKaims 6eITKOBBIX BEIIECTB U MOUYEBUHBI

26. IIpouieccsl HUTpUPUKALIMU U JeHUTpU(PUKALIUU

27. dukcays MOJIEKYJIIPHOTO a30Ta MUKPOOPraHU3MaMu

28. VI3MeHYMBOCTh OCHOBHBIX MPU3HAKOB MUKPOOPTaHU3MOB

29. MatepuanbHbIe OCHOBBI HACICICTBEHHOCTH, CHHTE3 O€JIKa U TeHETHYECKUI KO

30. DnudurHas MEKpodIIOpa



31.

32.
33.
34.
35.

36.
37.

38.
39.
40.
41.

42.

43.

44,

45.

46.

47.

48.
49.
50.
51.
52.
53.
54.
55.
56.

57.

58.

59.
60.

JlnHaMPKa MUKpPOOMOJIOrMYEeCKNX M OHMOXMMHYECKHX IIPOIECCOB MpPHU CHIOCOBAHUH
KOopMa.

JInHaMKKa MHUKPOOHOJIOTHYECKHX MPOIECCOB MPU CEHAKUPOBAHUH KOpMa

JpoxKeBaHHEe KOPMOB

[Tonmy4yenne MUKpPOOHOTO OeNKa A1 KOPMOBBIX IeIei

VcTouHMKH 3arps3HEHHsS MOJOKA M JTUHAMHUKA MHKPOOHOJIOTHYECKHX IPOLECCOB B HEM
npu xpaHeHud. [Topoku Mosoka MEKpPOOHOTO TPOMCXOXKICHUS

WNudexunonnsie 60J1e3HU, IepeaaBacMble Yepe3 MOJIOKO

[TpyHIMOB TPUTOTOBICHUS KHCIOMOJIOYHBIX HPOIYKTOB W HMX IPAKTHYECKOE
pUMCHEHHE

[Topua msica, BbI3bIBaeMasi MUKPOOPraHU3MaMH

Omnpenenenne 6akTepuaIbHONH 00CEMEHEHHOCTH Msica.

[MTumeBbie TOKCUKOMH(PEKIIMNA 1 TOKCUKO3bI MUKPOOHOTO TIPOUCX OKACHHSI

[Topua sui, BeI3BIBaeMasi MUKpooprann3Mamu. CriocoObl XpaHeH!UsI 1 KOHCEPBUPOBAHHUS
UL

buorepmuueckoe obe33apakMBaHue HaBO3a

Pazpen 11

Canpodursl u mapaszutsl. OrmpeneneHue MOHATUH «UHPEKIHsS», «HMH(DEKIMOHHBIHI
POIECcCe» U «MH(MEKIIMOHHAs O0IE3HbY

[laTorenHocts, BHPYIEHTHOCTh. DaKTOpPHl BUPYJISHTHOCTH — WHBAa3UBHOCTh U
TOKCHUT€HHOCTh MUKPOOPTaHU3MOB

[Tytu BHEpEeHHS B OpraHU3M, PaCPOCTPAHEHUS B HEM U BBIICIICHUS U3 HETO MHUKPOOOB.
®dopmbl HHDEKITUH.

VYcnoBus BO3HUKHOBEHUsT HWHGEKIMW M 3HAUCHUE BHEIIHEH Cpelbl U COCTOSHUSA
OpraHusMa B 3TOM Ipoliecce

Junamurka nHGEKIIMOHHOTO MpoIiecca

Pazgen 111

VIMMyHHTET U €70 BUIIbI

Hecnenunguueckue GpakTopsl 3allUThl OpraHu3Ma

LlenTpanbHble U nepudepruecKue opraHbl TUMQPOUTHON CUCTEMbI
VIMMyHOKOMIIETEHTHBIE KIETKU

Creunguueckue GpakTopsl 3allUThl OpraHu3Ma

AHTHUTE€HBI U KX CBOICTBA

AnTHuTeNna, X CBOMCTBA, CHHTE3 aHTUTE

NMMmyHOIOTHYECKas TaMsITh, UMMYHOJIOTHUECKasl TOJIEPAHTHOCTh

Anneprusi.  [UnepuyBCTBUTEIBHOCTh  HEMEUJICHHOTO  THMa  (aHaduiakcus) U
3aMmeJIeHHOro tuna. [Ipaktnueckoe npuMeHeHNE OCIeIHEN

NmmyHONEDUIUTEI, ayTOMMMYHHbIE OOJI€3HM, UMMYHHBIH OTBET MpPU CTAPEHUHU
OopraHusma

Oco0eHHOCTH UMMYHHUTETA MpU OaKTepUaIbHBIX MHPEKIUIX

BakiuHbl, IpUHIUIBL KX IPUTOTOBIICHUS U IPUMEHEHHE

['unepuMMyHHbBIE CBIBOPOTKM M TaMaryioOyJIMHBI, UX TOJy4YeHHE M MPAKTHUYECKOe
pUMEHEHNE



61. [IpaBusa B3sATUS U TIEPECHUIKH IMaTMaTepraa i Ja00paTOPHOTO UCCISOBAHUS
62. Peakuus arrmotuHarmu (PA) 1 MeTOIBI €€ TOCTAaHOBKH

63. Peakuus cBs3piBanus komruiemenrta (PCK)

64. Peaxuus npenunuranuu (PI1, P/IIT)

65. MeTo/1bI BBIICTICHUS YUCTBIX KYIBTYP

66. Onpenenenue MoABMKHOCTH MUKPOOPTaHU3MOB

Pa3pen IV

67. Bo30ynuTens cTraduIIOKOKKO3a

68. Bo30ynuTenb MbITa

69. Bo30ynuTens IUIIOKOKKOBON MH(EKINN
70. Bo30ymuTenb TyOepKynesa

71. Bo30ynuTens maparyoepkyiesa

72. Bo30yauTenb pOXKU CBUHEH.

73. Bo30ynuTenb nactepesuiésa.

74. Bo30ynutens Opyuennésa.

75. Bo30Oynutens carma.

76. Bo30OyuTens 311epuxnosa.

77. Bo30ynuTens caabMOHEIIIE3a.

78. Bo30ynuTens CHOMPCKOH SI3BBI.

79. Bo30yauTenb sMKapa.

80. Bo36ynuTens 60Tynu3ma.

81. Bo30yauTenb CTONOHSIKA.

82. Bo30yauTenb 3110Ka4eCTBEHHOTO OTEKA.
83. Bo30ynuTenb HekpobaKkTepuosa.

84. Bo30OynuTens IMCTEpHO3a.

85. Bo30OynuTens BUOpHO3a.

86. Bo30OynuTens TU3eHTEpUN CBHHEH.

87. Bo30OynuTens JIenToCIupo3a.

88. Bo30ynuTens TpuXopUTUH U MUKPOCOPUH
89. Bo30ynuTenb akTHHOMHKO3a

90. Bo30OyuTens NeHULMILIESA.

91. Bo30Oynutens acnepruiiésa.

92. Bo30yauTelib MyKOpOMHKO3a.

93. Bo30ynuTens KIaBHIIETICTOKCHKO3a.

94. Bo30OynuTens cTaxuOOTPHOTOKCHUKO3a.
95. Bo30ynuTens acrepruiioTOKCHKO3A.
96. Bo30Oyutens Gpy3aprHOTOKCHKO3A.



MocnepHAan undpa 3a4ETKU

Ipennociaennsis nudpa 3a4éTru

u 1 2 3 4 5 6 7 8 9 0

dp

3ade

TKH

1 1;43; 2; 44; 3;45; 4; 46; 5,47, 6; 43; 7;44; 8;45; 9; 46; 10; 47;
48;67; | 49;68; | 50;69; | 51;70; | 52;71; | 53;72; | 54;73; | 55,74, | 56,75, | 57;76;
88 89 90 91 92 93 94 95 88 89

2 11;43; | 12;44; | 13;45; | 14;46; | 15;47; | 16;43; | 17;44; | 18;45; | 19; 46; | 20;47;
58;77; | 59;78; | 60;79; | 61,80; | 62;81; | 63;82; | 64,83, | 65; 84; | 66;85; | 48; 86;
90 91 92 93 94 95 88 89 90 91

3 21;43; | 22;44; | 23;45; | 24;46; | 25;47; | 26;43; | 27,44, | 28;45; | 29; 46; | 30; 47,
49; 87; | 50;67; | 51,;68; | 52;69; | 53;70; | 54;71; | 55;72; | 56;73; | 57,74, | 58; 75;
92 93 94 95 88 89 90 91 92 93

4 31;43; | 32;44; | 33;45; | 34;46; | 35;47, | 36;43; | 37,44, | 38;45; | 39;46; | 40; 47,
59;76; | 60;77;, | 61;,76; | 62;77;, | 63;78; | 64;79; | 65,80, | 66; 81; | 48; 82; | 49, 83;
94 95; 96 88 89 90 91 92 93 94

5 41;43; | 42;44; | 1, 45; 2; 46; 3,47, 4;43; 5; 44, 6; 45; 7; 46; 8;47;
50;84; | 51;85; | 52;86; | 53;87; | 54,67, | 55;68; | 56,69, | 57,70, | 58;71; | 59, 72;
95 96 88 89 90 91 92 93 94 95

6 9;43; 10; 44; | 11;45; | 12;46; | 13;47; | 14;43; | 15;44,; | 16;45; | 17, 46; | 18; 47,
60;73; | 61;74; | 62;75; | 63,76, | 64,77, | 65;78; | 66;79; | 48; 80; | 49; 81; | 50; 82;
96 88 89 90 91 92 93 94 95 96

7 19;43; | 20;44; | 21;45; | 22;46; | 23;47; | 24;43; | 25; 44; | 26;45; | 27;46; | 28; 47,
51;83; | 52;84; | 53;85; | 54;,86; | 55;87; | 56;67; | 57;68; | 58;69; | 59;70; | 60; 71;
88 89 90 91 92 93 94 95 96 88

8 29;43; | 30;44; | 31,45; | 32;46; | 33;47, | 34,43, | 35,44, | 36;45; | 37;46; | 38,47,
61;72; | 62;73; | 63;74: | 64,75, | 65,76, | 66,77, | 48;78; | 49; 80; | 50; 81; | 51, 82;
89 90 91 92 93 94 95 96 88 89

9 39;43; | 40;44; | 41;45; | 42;46; | 1,47, 2;43; 3; 44, 4, 45; 5; 46; 6; 47;
52;83; | 53;84; | 54;85; | 55,86; | 56,87, | 57;67; | 58;68; | 59;69; | 60;70; | 61, 71;
90 91 92 93 94 95 96 88 89 90

0 7;43; 8; 44; 9; 45; 10; 46; | 11;47; | 12;43; | 13;44; | 14;45; | 15;46; | 16;47;
62;72; | 63;73; | 64;74; | 65;75; | 66;76; | 48;77; | 49;78; | 50;79; | 51, 80; | 52; 81;
91 92 93 94 95 96 88 89 90 91




IJIOCCAPUI

ABTOIM3 - caMopacmaj (JIM3UC) KJIETOK MHUKPOOPTaHM3MOB II0J] JACHCTBHUEM
BHYTPHUKJICTOYHBIX THAPOJIUTHUYCCKUX (EPMEHTOB.

Arap - cMech MOJMCAXapUJIOB, IMOJIYyYaeMbIX W3 KPacHbIX MOPCKHUX BOJOPOCIEH;
MOCJIe PACIUIABJICHUS M OXJIAXCHUS 0oOpa3yeT IUIOTHBIM TI'elib; B KA4eCTBE OCHOBBI JIJIS
MATATEIBHBIX CPEJl UCTIOIB3YETCS B MUKPOOHOIOTHH.

AJleHMH — TIYPUHOBOE OCHOBaHHWE, KOMIUIEMEHTApHOE TUMHUHY M Ypalllily, OJHO U3
YEeThIpEX a30TUCTHIX OCHOBaHUH, BXosmux B coctaB PHK u JIHK.

AKTHHOMHUIIETBI - MHOTOKJIETOYHBIE OAaKTepHUU CO CIOKHBIM IIMKJIOM pPa3BUTHS.
Cpenu NOYBEHHBIX AKTMHOMMIIETOB YacTO BCTPEYAIOTCS IITAMMbI- aHTArOHUCTHI, T.€.
MPOIYLEHTH aHTUOMOTHKOB.

AHa0M03 - COCTOSIHME OpraHu3Ma, XapaKTepU3yIoIleecs TMOYTH TMOJHBIM, HO
00paTUMBIM TPEKPAILIEHUEM KXU3HEACATEIHLHOCTH; OJHAa U3 (POPM MPUCTOCOOUTETBHBIX
peaKIMil MUKPOOPTaHU3MOB K KpaifHe HEOJIaronpusTHBIM YCIOBUSM BHEUTHEH CPEbl.

AHTHOMO3 - TEepMHUH, BBEICHHBIM B auTeparypy B 1890 r. m ucnonwszyerca nms
0003HaYCHHS SBJICHUS MHUKPOOHOTO aHTaroHMW3Ma - MEXIy I'pubamMu M OaKTepUSIMH U
MEXy pa3HBIMH BUJIAMU OaKTCPHA.

AHTHOMOTUK — TEpMHUH, BBeJICHHBIM 3.BakcManom B 1941 r. — Xumuueckoe
BEIIIECTBO, 00pa3yemMoe MHUKpPOOpPraHW3MaMH, IIOJABJISAIONIEE POCT W pa3pylIaroliee
OakTepuu U APYrue MUKPOOPTaHU3MBI, IaXKe HAX0IICh B pa30aBIEHHBIX pacTBOpax.

AHTHTEH - TCHETHYECKH UYXKEPOJHOE BEIEeCTBO, oOpazyeMoe JAPYTHMM BHIOM
OopraHuM3Ma, B3aWMOJICUCTBYIOIEE CcO crnermuduueckuMu penentopamu T- u  B-
TUM(OIIUTOB U BBI3BIBAIOIECE HNMMYHHBIH OTBET — BBIPAOOTKY aHTUTE].

AHTHTENT0 — Oenok (MMMYHOIJIOOYJIMH), CHHTE3UpyeMblii B- muMdQonuTHBIME
KJIETKaMld B OTBET Ha IPOHUKHOBEHHME B OpPraHU3M pa3JIUYHBIX AHTUTCHOB W
crienupUIecKd ¢ HUMH B3aMMOJICHCTBYIOITHH.

AnmonTo3 — 3anporpaMMHpoOBaHHas THOENb YacTH  MOMYJSAIUHA  KIETOK
MHOTOKJICTOYHOTO  OpraHu3Ma; OOIIeOMOJIOTMYEeCKOe SIBICHHE, OTBEUaollee 3a
MOJJIEpKaHWE HEOOXOJMMOr0 M JIOCTATOYHOTO KOJIMYECTBA KJIETOK, JIMMHUHAIIUIO
KJIETOK, HE HY)KHBIX Ha JAHHOM CTaJuM OHTOI'CHE3a.

buorexHo/0rusl — JUCHUILINHA, UCIOJb3YIOIIAsl BO3MOKHOCTH MCII0Jb30BaHUS
JKUBBIX OPraHU3MoOB, HX CHCTEM WJIM MNPOAYKTOB HX KH3HeAEATEeJbLHOCTH JIis
pelieHHs] TEXHOJOTMYeCKHX 3aJa4, a TakK:Ke BO3MOKHOCTH CO3JAaHHS KHBBIX
OPraHU3MoOB ¢ HE00XOAUMBbIMH CBOMCTBAMHU METOJA0M I'¢eHHOM MHKEHEePHUH.

buorpancpopmanusi - 1mpouecc INpeBpallleHHUs  BEIIECTB C  IOMOUIBIO
MHUKpPOOPTaHM3MOB B  ONPEACIEHHbIE MPOAYKThI C I[EHHBIMH MIPAKTUYECKUMU
CBOMCTBaMH.

Bakuuusbl - npenaparsl s CO3JaHUS aKTUBHOTO HCKYCCTBEHHO MPHOOPETEHHOTO
MMMYHHUTETA C LETbI0 NPO(DUIAKTUKY U JIeYeHUS UHPEKIIMOHHBIX 3a00JICBaHUN.

BekTop — uyacte pexomOunantHoi JIHK, oGecreunBaromias ee MpOHUKHOBEHHE B
KJIETKY U PEIUIMKAIMI0 B ATOW KJIIETKE; BEKTOP KOHCTPYMPYETCS Ha OCHOBE ILJIa3MU]I,
¢daroB, KOCMU/I.

Bupuon - BHekjeTOuHas, TOKosmascsa (opMa BUPYCHOM YaCTHUIIBI; BBITOIHSET
GYHKIIUMIO TIepeHoca T'eHOMa BHpyca W3 OJHOW KJIETKM B JPYIYH0 HIW U3 OIHOTO
OpraHu3ma B JIpyTOM.

BupyJ/ieHTHOCTH - XapaKTepUCTHKA MAaTOTEHHOCTH MHUKPOOpPraHMW3Ma, CBOMCTBEHHA
TOJILKO TPaMOTPHIIATETLHBIM OaKTEPHUSIM.



ButamMuHbl —  HHU3KOMOJIGKYJSIPDHBIE  OPraHMYECKHE COCIMHCHUS  Pa3HOU
XUMHUYECKOW TPUPOJIBI, aOCONMIOTHO HEOOXOAMMBbIE B HEOOJBIIMX KOJWYECTBAX ISt
HOPMaJILHOW JKM3HENCITCILHOCTH OPTaHW3MOB YEJOBEKAa W JKUBOTHBIX. lIpmpoaHbie
HMCTOYHUKHA BUTAMHHOB — TJIABHBIM 00pa30M PACTCHUS U MUKPOOPTaHU3MBI.

Bpemsi reHepamum - BpeMs, 32 KOTOPOE B TOIMYJISIIIUKM OJHOKJICTOYHBIX OPTaHU3MOB
yIBAaBAETCS YHUCIIO KJIETOK.

BropuuHblii MeTaG0JMT - BEIIECTBO, HE SBIISIONIEECS 0053aTeIbHBIM JIJISI POCTA WIIH
(GYyHKIMOHMPOBAHUSL KJIETKH, HO CHUHTE3MpYIOIIEecs B CTallMOHAapHOW (¢aze (0O0BIYHO
YYacTBYET B 3alTUTE KICTOK UM MUKPOOPTAHU3MOB OT BO3JICHCTBUN).

Feab-puabTpanusa - crmoco0 pas3feleHus BEMIECTB IO pa3Mepy HUX MOJEKYII,
OCHOBAHHBIN Ha UCIIOJIb30BAHUU MOJIEKYIISIPHBIX CHUT.

l'enHasi MMMYHM3aUMsl - WHIYKIUS OpPraHU3MOM HWMMYHHOTO OTBETa IyTEM
BKJIFOUCHUS B KIIETKH I'€Ha, KOJUPYIOIIETO OEI0K-aHTUTEH.

I'en - enununa nHacnenctBenHoctu; ydactok JIHK, copepskamuii cnenuduueckyro
JUTSI K)KJIOTO T€HA MTOCIICIOBATEIIBHOCTh HYKJICOTHIOB.

'yanHuH — mypuHOBOE OCHOBAaHHE, KOMIJIEMEHTAPHOE ITUTO3MHY; OJHO U3 YETBIPEX
a30TUCTHIX OCHOBaHMH, Bxoasmux B coctaB PHK u JJHK.

Nuaykuust ¢epMeHTa - yBEIMUYEHUE CKOPOCTH CHHTE3a (PEpMEHTa B OTBET Ha
MOSIBJICHHE B cpelie MHIyKTopa (MHAYKIUS (epMeHTa CBs3aHa C HHIYKIMEH TreHa,
KOAMPYIOILIETO 3TOT (hEPMEHT).

HNuokyasitop - HeOonbION (EpMEHT IJi CTEPUIBLHOTO BBIPAIIMBAHMS MOCEBHOTO
Marepuaia (MHOKYJsATa), OOBIYHO — T€pPMETHYHAsI EeMKOCTh C MEIIajJKoi, 6apooTepoM U
TepMOPYOaIIKou.

HNurepaeiikuubl — Oonpmas rpymnmna 6enkoB (MJI-1 — WMJI-18), BKIIOYEHHBIX B
CUCTEMBI TIepe/Iadyu CUTHAJIOB IIPU UMMYHHOM OTBETE.

HNurepdeponnbl - rpynmna OENKOBBIX MOJIEKYJ, BbIpa0aThIBAEMBIX KIETKaMHU KPOBH
opraHu3Ma B OTBET Ha BBEJCHHE BHUPYCOB U BHUPYCHBIX AHTUTEHOB; C HUX TOMOIIBIO
KJIETKM MMMYHHOW CHCTeMbl OOMEHHBAIOTCS HH(OpMaIrmeil (CurHallaMu), a TaKKe

o0ecrneunBaloT 3alIMTy OpraHiu3Ma OT BUPYCHBIX HH(EKINH.
Kancup - 6enkoBast 0007104Ka BUPYCHON YaCTHULIBI.

Ku10H - reHeTH4ecKu 0JTHOPOTHOE TOTOMCTBO OJIHOM KJIETKH.

KommiieMeHT — O€IKOBBI KOMIUJIEKC CHIBOPOTKM KPOBM, OJHA W3 COCTAaBJISIOIINX
BPOKJIEHHOT0O MUMMYyHHUTeTa. lIpuHHMMaeT ywacTMe B pEryJsillMM BOCHAIUTEIBHBIX
IPOIIECCOB, AKTUBALNHU (HAarOIUTO3a U JINTUYECKOM JICHCTBUH HA KJICTOYHbIC MEMOPAHBI.

KogepmenTsl - cnenudpuyeckue HU3KOMOJEKYJISIPHbIE OPraHUYECKUE COEAMHEHMS,
HE00XOAUMBIE JUIsl aKTUBALIMN MHOTMX BUTAMHHOB U UX MPOU3BOJIHBIX.

Konbloranmss - mpouecc TreHeTHYeckoro oOMeHa, OOYCIIOBIIEHHBIH TMepeHoce
IeHEeTUYEeCKOH uH(pOpMaMK OT KIETKM JIOHOpa B KIETKY pELUUIIMEHTa Tpu
HENOCPEJACTBEHHOM KOHTAKTE KJIETOK (y HEKOTOPBIX MMKPOOPTaHM3MOB 3TO aHajor
MOJIOBOTO MPOIECCa).

Konbrorarupusle miasMuabl — IUIA3MHJBl C TE€HAMH, JETEPMHUHUPYIOIIMMHU
NEPEHOC TUIa3MU/Ibl B APYTYIO KIETKY IIyT€M KOHBIOTAIlUH.

JIuzuc - pacTBOpeHHE KJIETOK MHUKPOOPTaHMW3MOB MOJ BIUSHUEM pa3HbIX areHTOB,
Harnpumep GepMeHTOB, OakTeprodaroB, aHTHOMOTHKOB.

JIuzouum - epmeHT, KaTaTu3UPYIOMUN pacilelUIeHue TIIUKO3UIHOW CBSI3U MEXIY
N-anetmnriaroko3aMuHoM # - N-anernamMypaMoBOil  KHCIOTOM B MOJMCAXapHIHBIX
«xpeOTax» NenTUAOINKaHa (MyperHa) OaKTepHil.



Jlumpoxknubl —  oOoOmiaroniee  Ha3BaHWE  MOJIGKYJ,  OTHOCSIIMXCA K
UMMYHOIJIOOYIMHAM U 00pa3yeMbix JuMdonuTamMu. BKIIIOUeHBI B CHCTEMBI MNeperayu
CUTHAJIOB MEXY KJIETKAMU UMMYHHON CUCTEMBI.

JInopuiabHoe BoicymnBanne (JIMO(pUIN3ANUA) — METOJ BbICYIINBAHUS LIEIEBOTO
MPOJIYKTA U3 3aMOPOKEHHOT'O COCTOSIHUS 10T BAKYYMOM.

Maxkpodaru (A-kjJeTkH) - (aroUTUPYIONIME DJIEMEHTH JUMQPOUIHOW TKaHU,
crocoOHble KoomepupoBatbest ¢ T- u B-nmumdornuramu, mnepBbIMH KOHTaKTUPYIOT C
aHTUTE€HOM, TepepabaThiBalOT €ro M, B3aUMOJEHCTBYS ¢ T- aumdonuTamu, mnepearoT
uHpopmanuo o6 anturene B-nmumdoruram.

Memnacca - OTXOJ caxapHOTO MPOM3BOJACTBA, coaepkamuii okosno 50% caxapos,
IIMPOKO HCIOJIb3yeMbI B KayecTBE MCTOYHHMKA YTJIEBOJA B MHKPOOHOJIOTUYECKOM
IIPOU3BOJICTBE.

MyTauus - U3MEHEHUE TeHOTHUIIA, ITEPEJAIOIINAECs 110 HACIEACTBY.

ITaccask - nepeces, IEPEHOC WIK NEPEcasKa KIETOK U3 OJMHOU KYJIbTYpPaIbHOM Cpebl
B IPYT'YIO; YUCJIO NIEPECEBOB KJIETOK PAaBHO YHCILY TACCAKEH.

IlaccuBHBIE MMMYHHMTET - BHUJ HMMMYHHTETA, BO3HMKAIOIIMI IpU BBEICHUU B
OpraHu3M ChIBOPOTKH, COJIEpKalllell aHTUTENa, BbIpAOOTaHHBIE JPYTMM OpPraHU3MOM B
pe3ynbpTaTe aKTUBHON MMMYHU3ALIUU.

IlenTuaorinkaH - MoJuMep, COCTABIISIIONINNA KECTKYI0 OCHOBY KIIETOYHOW CTEHKHU
TPaMITOJIOKHUTENBHBIX U TPAMOTPULIATEIBHBIX OAKTEPUI.

Ili1asMuaa - BHEXpOMOCOMHBIN T€HETUYECKUN 3JIEMEHT.

[MosmMepa3Hasi nenHasi peakiusi - METOJ, C TMOMOIIbIO KOTOPOTO MOTYT OBITH
pa3MHOXeHBI IN Vitro ¢pparmentsl JIHK, B TOM uncie oTnenbHBIC TEHBI.

I[Ipokapuorsl - MHKpPOOpraHu3Mbl 0e€3 OQOPMIIEHHOIO siipa U MHUTOXOHJIPHIA,
XpOMOCOMa KOTOpBIX, COJeprKallasi TIeHEeTHYECKYl0 HWH(OpMAIuio, HAXOAUTCA B
LUTOIUIaA3ME KJIETKHU.

IIpoTteonn3 - hepMeHTATUBHOE paclIeryieHue OEIKOB.

IIporeonuTnueckue ¢epmeHTbl (mporTea3bl) - (QEpPMEHTHI, PpPACLICIUISIONINE
NENTUAHbIE CBSA3H B OEJTKOBBIX MOJIEKYJIaX.

IIpoTomiiacT - MUKpOOHast WIIM pacTUTENIbHAS KJIETKa, JTUIIEHHAs KIETOYHOW CTEHKH.

IInam - BOPCHMHKM Ha IOBEPXHOCTH KIIETKH JOHOpA, 4YE€pe3 KOTOPbIE B KIETKY

PCOUIIMCHTA ITPHU KOHBIOrallkuK MEPEXOAUT 'CHCTUUCCKAA I/IH(l)OpMaL[I/DI.
PesncTeHTHOCTD MHOXXCCTBCHHAsA JICKApCTBCHHAA

(M0IMpPEe3UCTEHTHOCTD) - IPUMEHUTEIBHO K SMUAEMHOJIOTUN
AHTUOMOTUKOPE3UCTEHTHOCTH O3HAYaeT HaJMuue B IUIa3MHJIE MM XPOMOCOME psja
TeHOB, 00YCIaBIMBAIOUINX PE3UCTEHTHOCTD K PSAY Pa3HbIX aHTUOMOTHUKOB.

Cexpenus - BbIBEICHHE BEILIECTBA U3 KIIETKH BO BHELIHIOIO Cpeay.

CkopocTtb pocra - T1OKa3aTelb WHTEHCUBHOCTH pOCTAa KYJIbTYphl, DPaBHBIN
OTHOILEHUIO MPUpOCTa OMOMAacchl B JKCIOHEHIMAIbHOM (pa3e K COOTBETCTBYIOLIEMY
MHTEpPBAJly BPEMEHHU.

CxkpuHMHr - OTOOp M TMepBUYHAS OIICHKA Ha OHOJIOTMYECKYI0 aKTHBHOCTD
MPUPOIHBIX BEIIECTB.

T-mum¢pountsl (T-kiaeTkn) - mumdountsl, nuddepeHurpyembie TIaBHBIM 00pa3oM
B TUMYCE, BBINOJHSIONINE KII0YeBble (PYHKIIMM B PA3BUTUU U PETYIALMH UMMYHHOTO
OTBETA.



TUMUH - TUPUMUIUHOBOE OCHOBAHHUE, OJHO M3 YETHIPEX A30TUCTHIX OCHOBAaHUU B
cocrase JIHK.

TpaHcaykuusi - OCyIICCTBISEMBbIH (aroM IMepeHOC TEHETHYECKOro MaTepuana,
XPOMOCOMHOTO HJIM BHEXPOMOCOMHOT'O MPOUCXOXK/ICHHUS, U3 KIETKH B KIETKY.

Ypauua - TupUMUIUHOBOE OCHOBAHHE, OJTHO M3 YETHIPEX a30TUCTHIX OCHOBAaHUU B
coctraBe PHK.

@arouuThl - KIETKH pa3HBIX TUMOB (pa3Has MopQoJorws, MPOAOIKUTEILHOCTh
KU3HU M T.J.), UMEIOIIME OOIMEe CXOJHBIE CBOMCTBA: HAMpaBICHHOE MEpeaBHKEHUE,
CIOCOOHOCTh K (DaronurTo3y (MOTJIOMIEHUI0 W YHHUYTOKCHHIO MHUKPOOHBIX KIIETOK),
MPOIYKIIMK aKTHBHBIX (POPM KHCIOPOJA, MHOTHX OAKTEPHUIIUIHBIX OCJIKOB U TENTHJIOB,
MEIMaTOPOB MMMYHHOTO OTBeTa; K (haromuraM OTHOCATCS auddepeHIupyronmecs B
Makpodaru moauMopdosaepHble HEUTPOPMIBI ¢ KOPOTKOW IPOJIOJDKUTEIBHOCTHIO
YKU3HU U MOHOHYKJIEAPHBIE KJIETKH C IJTUTEILHON MPOIOJKUTEIBHOCTBIO YKU3HH.

HuTo3uH - MUPUMUIUHOBOE OCHOBAHME, OJTHO U3 YETHIPEX a30TUCTHIX OCHOBAaHUU B
cocraBe PHK u JIHK.

HITamMm - KyIbTypa TEHETUYECKHU OJHOPOIHBIX MUKPOOPTAHU3MOB.
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