[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: Imutpues Hukonaii Waﬁ%ﬂ!TepCTBO C

[lomxHocTb: PexTop

Jlara nonnwcaH@%gﬁﬁﬂﬁﬁ&é rocyaapq

YHuKanbHbIV nporpa KNoY:
f7¢6227919e4cdbfb4d7b682991f8553b37cafbd

eJILCKOro xo3sicrea Poccuiickoit @eaepanuu
TBeHHOEe 0I07KeTHOe 00pa3oBaTeIbHOE YUpeKAeHHe

BbICIIETr0 00pa30BaHUSA

HNpKyTcKkuil rocyAapcTBEeHHbIN arpapHblii yHUBepcuTeT M. A.A. E:xxeBCcKOro

Komnemx aBToMOOUIIEHOTO TPAHCTIOPTA M arPOTEXHOJIOTH

E.A.KAPIIOBA

ObLIASA MUKPOBHOJIOTI' UA

Mertonnueckue ykazaHus

JUTSl IPAKTUYECKUX 3aHATUH U CaMOCTOSATEIbHOM pabOThI AJI CTYI€HTOB
cneruanbHoctr 36.02.01 — Berepunapus 094HOTO ¥ 3209YHOTO 00y4YEeHUS

Monoxaexusiii 2020



VJIK 579.2
A

PaccMmoTpeHo Ha 3aceiaHMM MPEIMETHO-IIMKIOBOM KOMHCCHM KOJUIEDKA
aBTOMOOMIILHOTO TPAHCTIOPTA M arpOTEXHOJIOTHIA

PexomenmoBano k u3mganuio: mpotokoa Ne3 ot 13 HosOps 2020 T.
Penensenr:
[TaBaoB C.A. — phd,moneHTKadenapsl crenuaIbHBIX BETCPUHAPHBIX JTHCITUTUIAH
OI'BOY BO «MpKyTCcKuil rOCy1apCTBEHHBIN arpapHblii YHUBEPCUTET UMEHU A.A.
ExeBckoro»

Kaprmiosa, E.A.
OO011asi MUKpOOHOJIOTHS: METOAMYECKUE YKa3aHUs IJIs1 MPAaKTHUYECKUX 3aHATHU U
CaMOCTOSITENILHOM ~ paboThl ISl  CTYACGHTOB crmenuanbHocTH  36.02.01 —
Betepunapust ounoro u 3aounoro o0ydenus / E. A. Kapnosa ; UpkyTt.roc. arpap.
yH-T uM. A. A. ExeBckoro. — Mononexusiit: U3n-so Upl'AY, 2019 — 22 c. —
TeKCT : 2JIEKTPOHHBIN.

Metoauueckue ykazaHus 10 aucuuiuimHe «OOmas MHUKpOOHOIOTHs»
OpeJHa3HaYeHbl Ui MPAKTUYECKUX 3aHSITUH U CaMOCTOSTENbHOM pPabOThI
cryaeHToBcrenuanbHocTi 36.02.01 — Betepunapus u cozepkar 3ajauu 1 3aJJaHUs
JUISL BBITIOJIHEHHSI KOHTPOJIBHBIX paldoT, peeparoB, cCaMOCTOATEILHOTO U3YUYEHUS
JAHHOMIMCLIMIIMHBI.

© Kapnosa E.A., 2020
© HpkyTckuii rocyiapcTBeHHbIH arpapHblil yauepceureT uM. A. A. Exesckoro, 2020



OraBieHue

BBELEHUIE ... ettt sttt ettt e b e b e s b e s at e st e bt e b e e b e e ehe e sh et e et e et e e bt e nhe e naeesaneeane 4
1. UEAN U3AOAYN OCBOEHUA OUCLMIITIUHDI ..ot 5
2. OBbEM ANCUMNANHBI B BAYETHBIX EANUHUUAX Y B HACAX.....cveeieieieieenieeeeesiseeiesesesesese e aeaeseaas 6
3. Mopdo0orma 1 yAbTPACTPYKTYPA MUKPOOHOM KIETKM .....uvveeeeieiieeeeiieeeeeiireeesisreeesssseeessnssseessssssssssnsseees 7
4. PU3NONOTUA MUKPOOPTAHMIIMOB ....eevvrvrrereeereraaurrrreeeeessessassrseeesessassssssenseesssssmmsssesssessessssssssessessssssssssssneees 7
5. BavAHMe BHELWHNX GPAKTOPOB HA MUKPOOPTAHMIMDI ..uuvvrrreeeereeiiurrreereesssssssrerneseessssssssenseessssemsssssssesesses 8
B. AHTUBMOTUKM ..ttt ettt ettt ettt e s bt e st e st et e bt e bt e sbe e saeeeae e eat e e beeebeesaeesaeesabeeabeeab e e beesbeesneeenseeneens 9
7 IVIAKOTIOTUIA .ttt sttt e et e s s e e e e s e ba et e s e st et e s s b e e e e s sba e e e smbaeeesnraeeesannneee s 9
8. Bo36yanTENN MHPEKLMOHHBIX 3300/TEBAHMUM .....vveeeeiriieeeiieeeeeiteeeeetteeeeeteeeeesataeeeeentaeeeeenseeeeesnseneeennsens 10

9. CnMcoK BONPOCOB A1 BbINOJJIHEHUA KOHTPOAbHOM PaboTbl CTyAeHTaMM 3a04HOro 0byyeHma no
CMEUMANBHOCTU CBETEPMHAPMAD ..vuviiiiiiiiiiiiitiiiiiiitit s nannnn 12



BBEAEHUWE

Huctumnaa «OOm@as MUKpOOMOJOTHs» 3aHHMAEeT Ba)XXHOE MECTO B
NOJITOTOBKE  OyAymMX BeTepUHApHBIX Bpadeil. HeoOxomumo OTMETHUTH, UYTO
U3yYEHUE 3TOW JUCHHUIUIMHBI TPEOYeT OT CTY/ICHTOB HE TOJIBKO MPUIICKAHUS, HO U
onpenenéHHoro GyHIaMeHTa, MOOMIN3aIlN YKe UMEIOIUXCS 3HaHuH. Bmecte ¢
TEM CJEAyeT Y4YWUThIBaTh, YTO IIOJYYEHHBIE TEOPETHUECKHE 3HAHUS ©
MPAKTUYECKUE HABBIKM B CBOIO OYEPEAb NOCIYXKAT  3aJIOTOM JAJIBHEHIIErO
YCHEIIHOTO TOCTHXKEHUS TaKUX JUCIUIUIMH KaK SIU300TOJIOTUS U MH(PEKIIMOHHbIE
3a00iIeBaHusl, BETEPUHAPHO — CAHUTAPHAS SKCIIEPTH3a U JIP.

Muxkpo0uoJiorust (0T Tped. micros — MaJibli, bios - )Ku3Hb, logos - yueHue)
— HayKa O MeIbYaMIINX, HEBUAUMBIX MPOCTHIM IJ1a30M OpPraHM3Max, Ha3BaHHBIX
MUKPOOPTraHU3MaMHU UM MUKPOOaMHU.

MukpoObl, TPEeACTaBIAIOT COOO0N CaMOCTOATENbHYIO OOLIMPHYIO TPYHILY
HU3LIMX, B OOJBIIMHCTBE CBOEM OJHOKJIETOYHBIX OPraHU3MOB, TE€HETHUYECKU
CBSI3aHHBIX C PACTUTEIbHBIMU M JKMUBOTHBIMHU MupaMu. JlJisi HW3yd4eHUs STUX
OpraHMW3MOB, Pa3JIMYUMBIX TOJIBKO TNPH YBEIMYEHUUM B COTHH M THICSYM pa3s,
pa3paboTaHbl COBEPIIEHHO OPUTHHAIbHBIE METO/IbI UCCIIEIOBAHMUS.

MukpoOuosorus u3ydaer CTpoeHue, (PU3noJIOrHI0, OMOXUMUIO, TEHETUKY U
DKOJIOTHK0 MUKPOOPTaHW3MOB, W3 B3aMMOOTHOIIEHUS C OKPYXAIOIIEH Cpenou u
3HAYEHUE B )KU3HU YEJIOBEKA, JKUBOTHBIX U Bcel Onocdeprl. C TOCTHKEHHUSIMU B
MUKpPOOHOJIOTUN CBSI3aHO pEILICHHE MHOTUX TEOPETHYECKHX MpoliaeM o01ei
OMONOrMM, MEAMLMHBI, a TaK € WX  NIpaKTHUecKoro mnpumeHeHus. Ha
MUKpOOpraHu3Max BIlepBble Obuta ycTaHoBiena poib JHK B mnepemaue
HACJIEACTBEHHOW UWH(pOpMalMU, JOKa3aHbl CJOXHas CTPYKTypa T€Ha U
B3aMMOCBSI3b MYTAIIMOHHBIX TporeccoB co crpykrypoir JJHK. B 1953 r. Obina
co3naHa ¢ynnameHtanbHas pabora @. X. K. Kpuka u J[x. Yorcona mo
YCTaHOBJIEHUIO CTPYKTYPHOT'O JIHK. N3yyenne  KU3HEACATEIBLHOCTH
MUKPOOPTraHU3MOB BBISIBUJIO UX CIIOCOOHOCTH (BBICOKYIO aKTUBHOCTb) 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 M OKpYXalollel Cpellbl, HAKOHEL, B 3aBUCHUMOCTU OT MPAKTUYECKUX
noTpeOHOCTE  4YemoBeKa Hayka O  MHKpoOax B CBOEM  pPa3BUTUU
nuddepeHnpoBanach Ha CelUalbHbIC JUCIUTIIUHBI.



1. IEJN U 3AAAYU OCBOEHUA ANCHUII/IMHDBI

Llenbp ocBOCHUS AUCIUIIIUHBL:

- Henp kypca mucnurmuHbl «O01Iasi MUKpOOHONIOTHS» - (OPMHUPOBAHUC Y
Oyayiero BETEPHUHAPHOTO Bpada HAYYHOTO MHUPOBO33PEHHUS O MHOTO00pazuu
MHpa MHKPOOPTaHU3MOB M MHUKPOCKONUYECKUX TpuOOB, 00 HX poiam B
00111e0M0IOTHYECKUX TpolleccaX M B IATOJOTUM >KUBOTHBIX; METOJIOB 3alUTHI
JKUBOTHBIX U YEJIOBEKa OT BO30yauTesel HHPEKIIMOHHBIX 3a00IeBaHUA.

OcHOBHEBIC 3a7]Ja4l OCBOCHUS TUCIATLIMHBI:

- B 3agaum kypca wu3ydyeHHE CTyJACHTAMHU MPUHITUIIOB CHCTEMATHKH,
Mopdosornn U (U3HOIOTHH, IMHUPOTHI PACTPOCTPAHCHHUS MHKPOOPTAHU3MOB B
NpPUPOAE M WX POJIM B TPEBPAIICHUU BEIIECTB, NCUCTBHUS (HaKTOPOB BHEITHEH
Cpe/ibl Ha MPOKAPUOTUYECKUE KIIETKH; O HACIEJACTBEHHOCTH U 00 M3MEHUYMBOCTH, O
OMOJIOTMM W  DKOJOTMM  MHUKPOOPTaHM3MOB, METOJaMH  HMHAUKAIIMK |
UISHTU(PUKAIIMKM  TATOTCHHBIX  JUIS  JKMBOTHBIX  OakTepwii ©W  TpHOOB,
0aKTEpHUOJIOTUYECKUX, CEPOJIOTHYECKHMX W  aJUICPTUYeCKUuX  HCCIICIOBAHUM,
HCIIOJIb3YEMBIX IIPU JUATHOCTUKYA MH(PEKITMOHHBIX 00JIC3HEH.

Pe3ynbTaToM ocBOeHUS MUCHUIUIMHBI «OOIIasi MUKPOOUOIOTHS SBISETCA
OBIAJICHHE crhenuanucraMd 1o  cnenuanbHoctn  36.02.01  Berepunapus
CJIEIYIONTUX BUAO0B MPOGECCHOHANTBHON e TETHLHOCTH:

- COop ¥ aHaNIM3 aHAMHE3a KU3HU U OOJIE3HH >KUBOTHBIX

- [IpoBeaenue o0IIeT0 KITIMHUYECKOTO UCCIIEI0BAHUSI )KUBOTHBIX

- [IpoBenenue cnenuanbHbIX UCCIECAOBAHUN JKUBOTHBIX

- IlpoBenenue wuccnenoBaHU CBOWCTB M COCTaBa KOpMa H  BOJBI,
UCIIOJIB3YEMBIX ISl )KUBOTHBIX

- [IpoBenenue anaau3a SMU300TUUYECKON 00CTAaHOBKH

- BbIlIoOIHEHNE MOCMEPTHOTO AMArHOCTHYECKOTO BCKPBITHUSA >KHUBOTHBIX H
MMOCTAHOBKA MATOJIOT0aHATOMUYECKOTO IUarHo3a

- OteHka OGMOJIOTMYECKOTO MaTepuala, MOJYYeHHOTO OT Pa3IUYHBIX BUJIOB
YKUBOTHBIX

- O11eHKa MUKPOKJIMMAaTa B MOMEILCHUSIX JIJIsI COAEP KaHUS dKUBOTHBIX

- OdopmiieHuE pe3ynbTaTOB JUArHOCTUYECKUX UCCIICIOBAHUHN )KMBOTHBIX

- [IpoBenenue aucnaHcepysaluy KUBOTHBIX



2. OBbEM JUCLHMILUIMHBI B 3AYETHDBIX EJUHULIAX U B

YACAX

OO6mas Tpy10€eMKOCTh JUCIIUIUIMHBI COCTaBIIAET 52 Jaca.

JucuunnuHa wu3ydaerca Ha O4YHOM (opme oOyuenuss Ha 2 Kypce B 3

cemectpe. Bug otueTHOCTH 3a4€T

Buj yueOHoii padoThI

O0BEM YacoB

O0BEM YacoB

O0BEM YacoB

BCECTO

3 cemecTp

O01mast Tpy10eMKOCTb M CIUIIJINHbI

52

52

Oobs3aTenbHasi yueOHasi HATpPYy3Ka (Bcero)

36

36

B TOM YMCJIC:

Jlexmmm (J1)

30

30

Cemunapckue 3aasatus (C3)

6

6

JlaGopaTtopubie padoTs (JIP)

CamocrosiTesibHas padora:

16

16

Kypcosoii npoexT (KII)

Kypcosas pabora (KP)

PacuetHo-rpaduueckas padora (PI'P)

Pedepar (P)

Occe (D)

KonTponbnas pabota

CaMOCTOSTEIIbHOE HN3YUCHUC pa3JiCJIOB

Camonoaroroska (IIpopadoTKa 1 MOBTOPEHUE
JIEKIIMOHHOTO MaTepuaja U MaTeprajia yaeOHUKOB U
y4eOHbIX T0cOOuii, MOArOTOBKA K 1a00paTOPHBIM U
NPAaKTUYECKUM 3aHSATHIM, KOJUIOKBHYMaM,
pyOEKHOMY KOHTPOJIIO U T.1.)

16

16

IToaroroBka u cgaya DK3amMeHa

ITogroroBka u cimaya 3adeTa

JucruninHa u3ydaercs Ha 3a04Hoil ¢opme oOyuenusi Ha 2 kypce. Bung

OTYETHOCTHU 3aUET.

Buj yueOHoi1 padoThI

O0BeM YacoB

O0BeM YacoB

O0BeM 4acoB

BCETO 3 cemecTp

OO0masi Tpy10€eMKOCTb M CUMILINHBI 52 52
Oobsi3aTesibHast yueOHAsA HATPY3Ka (Bcero) 12 12

B TOM YHCJIC:

Jlexuuu (JI) 8 8
Cemunapckue 3ansatus (C3) 4 4
JlabopaTtopusie padoTs (JIP) - -
CamocTosiTeIbHAs padoTa: 40 40

Kypcosoii npoekt (KIT)




Kypcosas padota (KP) - - -

PacuetHo-Tpaduueckas padbora (PI'P) - - -

Pedepar (P) R ; 3

Occe () - - -

KontposnbHas pabora - - -

CaMocTOsITeIbHOE H3YUCHHUE PA3/ICIIOB - - -

CamonoaroroBka (mpopadoTKa 1 MOBTOPEHUE
JEKIMOHHOTO MaTepHraja U MaTeprajia y4eOHHKOB U
y4eOHbIX T0cOOuii, MOArOTOBKA K 1a00paTOPHBIM U 16 16 -
NPAaKTHYECKUM 3aHATHUSAM, KOJUIOKBHYMaM,
pyOEKHOMY KOHTPOJIIO U T.1.)

HOI[I"OTOBK& K CJa4dya 5K3aMCHa - - -

IToaroroBka u cnaya 3auera - - -

3. Mopdosiorus u yIbTpacTpyKTypa MUKPOGHOM KJIE€TKHU

Otnunuust OaKTepuid OT IPYTUX KIETOK:

* QaKkTepuu OTHOCATCS K MPOKapHOTaMm, T.€. HE UMEIOT 000COOJIEHHOTO SI/IPa;

* B KJICTOYHOW CTEHKE OAaKTepuUd COIAEPKUTCS OCOOBIMNENTUIOTINKAH —
Mypeun,

°* B OakTepuanbHOU KJIETKE OTCYTCTBYET anmapar  ['onbmxw,
HHJIOIUIA3MAaTHUYECKasl C€Th, MUTOXOHAPUU;

* pOJib  MHUTOXOHJpUN  BBINOJHAIOT  Me30COMbl  —  WHBarvHaIluu
LUTOIIa3MaTUYECKON MEMOPAHBI;

* B 0akTepuaIbHOU KJIETKE MHOTO puOOCOM;

* y OGakTepuii MOTYT OBITH CIIELUAIbHBIEC OPTaHEIIIbl IBUKEHUS — KIYTHKU;

* pasMepsl OakTepuii koaeomoTcs ot 0,3-0,5 10 5-10 MkM.

e Karmcynbl - TMOBEPXHOCTHBIE CTPYKTYpPhl OaKTEepHaJbHBIX KJIETOK H
MPEACTABIAIOT COOO0H CIIM3UCTOE 00pa30BaHUE;

e Cropsl - CrIOpsl 00pa3yOTCsl BHYTPU OAKTEpUATIbLHON KIETKU U
MIPEICTABIISIOT COOO0H Telblla OKPYTIION 1 0BalbHOM (opMbl. Criopsl
o0pa3yroTcs B HEOJMArONPHUSATHBIX YCIOBHIX BHEIIHEH Cpeibl.0aKTepuu
CIIOpaMH HE Pa3MHOKaI0TCs! CIIOPHI BBHIIOJIHSIOT POJIb COXPAaHEHUS BUIA
OaxkTepuu B HEOJArONPUATHBIX YCIOBUSX BHELIHEH Cpebl.

4. ®du3no10rusi MUKpOOPraHu3MoB

PocT 1 pa3zmHoOkeHue DakTepui

Poct Oaktepmii — yBenumueHWEe KIETKH B pasmepax. Poct Bcerma
IIPEAIECTBYET PA3MHOKEHHIO.

Pa3smHuoxxenne Oaktepuii — mporecc, 00ecTieunBalONui YBETUICHUE YUCIa
ocobeil B momyisuuu. bakTepuu XapakTEpU3YIOTCS BBICOKOH CKOPOCTBIO




Pa3MHOXKEHUS, PU 3TOM OHA BO MHOTOM 3aBUCUT OT BUJOBOM MPUHAIIECKHOCTH
OakTepuii, yCIOBUHN BBIpaIIMBAHUS.

IIpouecc aeneHus KIETKU HAaUMHAETCs ¢ periukanuu xpomocomuon JHK.

IIuTaHue MUKPOOPTraHU3MOB

[Ton nmuTaHueM MOHUMAIOT MPOLIECCHl MOCTYIUICHUS MUTATEIIHHBIX BEIIECTB
B KJETKY W BBIBEJICHHUS MPOJAYKTOB NMUTaHUS U3 KJIETKU. [luTaHue B mepByro
ouepenb 00ecIeunBaeT pa3MHOKEHHE UM MeTabonmm3M KIeTKH. CTOUT OTMETHUTh,
YTO OaKTepuaIbHBIC KICTKH HE MMEIOT CHCIUATBHBIX OPTaHOB IMUTAHUS, TOITOMY
SBJIIIOTCS. TOJO(PUTHBIMH OpraHu3MaMu. ['07030iHBIE OpraHu3Mbl (KUBOTHBIE,
YeJIOBEK)— UMEIOT OpPraHbl JJI MPUHATHUS MUY,

Cpenu HeoOXOIMMBIX MUTATENbHBIX BEIIECTB BBIJIEISIOT OPraHOT€Hbl — 3TO
9 XMMHUYECKUX 3JIEMEHTOB: YTJIEPO, KHCIOPOI, BOIOPOAI, a30T, docdop, Kaauw,
MAarHui, Kajabluii, cepa.

JIbIXaHue MUKPOOPTaHU3MOB

JIpIxaHue MUKpPOOOB — 3TO OHMOJOTMYECKHI MPOLECC, COMPOBOKIAEMBIMA
OKHCIICHHEM  WJIH  BOCCTAHOBJIEHUEM  PA3JIMYHBIX,  MPEUMYIIECTBEHHO
OpTraHUYECKUX, COEAUHEHUN C MOCIEAYIOIIUM BbIEIEeHUEM dHEpTun B Bujie ATO,
HE00X0MMON MUKpOOaM i (PU3NOJIOTMUYECKUX MPOIIECCOB.

[To Tuny npIxaHUsi MUKPOOPTAHU3MBI JACISITCS Ha a3poObl, (haKyIbTaTUBHbBIC
aHa’poObl, 0OJUTaTHBIE aHAIPOOHI.

5. BivsiHue BHEeIIHMX PaKTOPOB HA MUKPOOPTraHU3MbI

1. Bausinue ¢pusznuyeckux (pakTopon
Brnusaue Temmepatypsl  (CuUXpopuiibl, Me30(WIbI, TEPMOQHUIIbBI);
BIIMSIHUE MOHU3UPYIOUIETO W3JIyYEHUS, JEHCTBUE BHUIAUMOTO CBETa;
NEeUCTBUE YIbTPa3ByKa;, BBICYIIMBaHUE; JUOPUIU3AIMS; JACHCTBUE
OCMOTHYECKOTO JIaBJICHUSI.
2.Binsinue XMMHUYeCKNX (PaKTOPOB
XHUMUYECKHE BEUIECTBA MOTYT TOPMO3UThH WJIU MOJHOCTHIO MOJABIATH POCT
MUKpOOpraHu3MoB. Eciu Xxumudeckoe BEIIECTBO MOJIABISAECT POCT OaKTepuid, HO
MOCJIE YCTpPaHEHUSI €ro BO3JCHCTBUSA MX POCT BO30OHOBISAETCSA, TO ATO SIBJICHUE
Ha3blBaeTcss  OakTepuoctazoM  (0aKTEpUOCTATHUYECKUM  JIEMCTBUEM),  T.€.
MIPOUCXOJIUT 3a/IeP’KKa POCTa MUKPOOa, a HE €ro rudeb.
[Ipu OaxkTepuMIHOM JEUCTBUU XMMHUYECKHM areHT BBI3bIBACT THUOEIb
KJIETOK.
JleicTBHE OKHMCIMTEIEH HAa MHUKPOOPraHU3MbI, TaJIOT€HOB, COEAUHECHUU
TSDKEJIBIX METAJUIOB, KUCJIOT, IIEJI0Yei, CIUPTOB, KpacuTtenen, GpeHosa, Kpesona,
dbopmainbaeruaa.



3. Bausinue 6nosornyeckux Gpaxkropon

HeiictBue Ouonorudyeckux (HakTOpoB TMPOSIBISETCS, MpPEXJIE BCEro, B
aHTaroHM3Me MHUKpPOOOB, KOTJA MPOIYKThI KU3HEAEATEIbHOCTH OJTHUX MUKPOOOB
BBI3BIBAIOT TMOENb IPYTUX.

bakrepuogparu — (ot rpeu. «®Dary- «I0KHUparo») — BUPYCHI,
n30upaTeabHO Mopaxarolre OakTepralibHble KieTku. Yaie Bcero 6akrepuodaru
pa3MHOXAIOTCSI BHYTpU OakTepuid W BbI3BIBAIOT MX Jm3uc. Kak mpasuiio,
OakTepuodar COCTOMT U3 OEIKOBOKW OOOJIOYKM U TEHETHYECKOro Marepuala
OJTHOLICIOYECYHOU UJIU npyuenovyeynon JJHK. Oo6mmas YHUCICHHOCTD
OakTeprodaroB B Mpupojie NPUMEPHO paBHA OOIIEH YUCIEHHOCTH OaKTepUH.

bakTeprodaru mupoko pacmpocTpaHEHbl B TOYBE, BOJAE, IKCKpPEMEHTaxX
OONBHBIX M 370POBBIX KUBOTHBIX, YEJIOBEKA; OHU OOHapyxkeHbl Oonee yem y 100
BUJIOB OaKTEpHil.

6. AHTUOMOTHUKHU

(ot rpeu. anti — mpoTuB, bios - XKHU3Hb) — OWOJOTUYECKH AKTHUBHBIC
BEIIECTBA, OOpa3yeMble B IMpPOIECCe >KU3HEACATEIBHOCTU T'pUOOB, OakTepui,
JKUBOTHBIX, PACTCHHM, a TaK K€ CO3/IaHHBIE CHHTETHYCCKHUM ITyTEM, CIIOCOOHBIC
n30MpaTeNbHO TOJABIATH POCT MU yOUBATh MHKPOOPTAHU3MBI, TPUOBI PUKKETCHH,
KPYIHBIC BUPYCHI, TPOCTECUIITNE U OT/ICTBHBIC BUIBI TCIEMUHTOB.

[To mpoucxoxnennto Ab nensitcs Ha 5 Tpynn: aHTUOMOTUKU, 00pa3yembie
rpubaMyd ¥ JIMIIAMHUKAMHW, AKTUHOMUIIETaMHU, OaKTepUaTIbHBIMU KIIETKAMH,
YKUBOTHOTO M PACTUTEIHLHOTO MPOUCXOKICHUSI.

YCcToHYMBOCTL MUKPOOOB K AHTHOHOTHKAM

CymecTByeT ABa THIMA JICKAPCTBEHHOW YCTOWYMBOCTH: €CTECTBEHHAs
(mpuponHas) U IpuoOpeTeHHAs!.

Cnoco0b1 onpeaeJeHust YYBCTBUTEJIbHOCTH OaxTepui K
XUMHUONpenapaTam

Meron nudbdy3un B arap ¢ TNPUMEHEHHWEM CTaHAAPTHBIX JUCKOB,
MPOMUTAHHBIX AHTHOUOTUKOM.

7. MUKoJ10THUA

1. Buojorusi miecHeBbIX TPUOOB

[Toutn Bce maToreHHBIE TPUOBI — OECXIIOPOMUIBLHBIE OPTaHU3MBI, COJIEPHKAT
xopotro ohopMIICHHOE SAPO, TETEPOTPOdHI - IS MUTAHUS TPUOOB HEOOXOAUMBI
a30TUCTBIC U YTJIEPOJICOEPKAIIME BEIIECTBA, a TAKKE MUHEPAIbHBIE COSTMHECHMUS,
npUYEéM STH BEIIECTBA MOTYT OBITH JJOBOJBHO MPOCTHIMHU: aMUHOKHCIIOTHI, COJU



a30Ta, M- U MOHOcaxapa u T.A. [latroreHHbie TpuObI CIIOCOOHBI PA3MHOXKATHCS B
muanazone pH 6,0 — 6,5. OntumanbHas Temmeparypa IJisi pa3BUTHS
MULICIHATBHBIX GopM 25 — 33°C, mis ApOXKKEBBIX U JPOAOKENIONOOHBIX — 36-
37°C.

2. YcToi4uBOCTh TPpUdOB K aKkTOpaM BHEUIHEH cpeabl

Momnoaple KIETKM TpuOOB, 3aKIIOYEHHBIE B CHEUUAIBHBIX OpraHax
MJI0/IOHOIIEHHUS, 00Jiee YCTOMUYMBBI, YeM CBOOOJHO Jiexaliue crnopbl. CIU3UCThIC
KarcCyJybl, OKPYKAIOIIMe TPUOBI (KPUITOKOKKH, IPOXOKETIONO00HBIE TpHOBI) B
NaTOJIOTMYECKOM MaTepuaie U B KyJIbTypax, Takke 00eCleuynBalOT OTHOCUTEIIBHO
OOJBIIYI0O YCTOMYMBOCTh WX K BHEIHUM (akTtopaMm. KumsueHue B TedeHHe
HECKOJbKMX MHUHYT MPUBOJIUT K TruOenu rpuOoB B TKAHEBOW M KYyJIbTypaJlbHOM
dopme. Ilpsimble conHeuyHble NTy4yd W yIbTPadUONICTOBBIA CBET JEHCTBYIOT Ha
rpuObI TYOUTENBHO JIMILb MPHU JJIUTEIbHON SKCIO3UIIUU BO BIAKHOM Cpelie.

BoipakeHHbIM (YHTULUIHBIM JeicTBUEM oOnanaet 3 — 7 % - Hag yKcycHas
KHCIIOTa, CATMIIMIIOBAs U OeH3oiHas KuciaoThl (1-2 % - meie pactBopsl), 1 — 10 % -
HBIM GpopMmanuH, 0,1 % - Has cynema, 5 - % - Hast XJIOpHas U3BECTb.

3. IlaTorenes Mnko30B

[Ipu HanuuuK OJArONPUATHBIX YCIOBUM MAaTOr€HHBIA IPUO B BUJIE CIIOP WM
(parMeHTOB MULENMS BHEIPSETCS M PAa3MHOXKAETCS B TKaHU, JlaBas Havaylo
MUKOTHYECKOMY Ipoleccy B pazBuTnu MUKO30B HanOoJiee BaKHYIO POJb UTPAIOT
CJIEIyIOLIME NaTOT€HETUYECKHUE (PAKTOPHI:

- HapylieHne oOMeHa BeIlecTB U (PYHKIMHA SHAOKPUHHOW CUCTEMBI (THUIIO —
U JMCOPOTEMHEMHH; THUIEPIIIMKEMHUs]; TIpyOble JJIMTENIbHbIE IOTPEIIHOCTH B
OUTAaHUM;,  XPOHHUYECKHME  3a00JIEBAaHUS  JKEIYJOYHO-KHILIEYHOIO  TPaKTa;
JTUC(HYHKIIUS IIMTOBUIHOM U MOJIOBBIX JKEJe3 U T.11.);

- BO3pacTHas NMPEIpacoIoKEeHHOCTh K HEKOTOPBIM MUKO3aM;

- TUNO - , ABUTAMHMHO3bI, HApYyIIEHHE BUTAMUHHOTO OanaHca — NpH
OOIBIIMHCTBE MUKO30B;

- HEpalMOHAJbHOE MPUMEHEHHE AaHTHUOMOTHUKOB, CyJIb(paHWIAMUIOB MU
JPYTUX MpenapaTroB, IPUBOJSIIEE K Pa3BUTHIO JUCOAKTEPHO3a.

8. Bo3oyauTesim MHPpEeKIUOHHBIX 3200/ IeBaHUM

[Ipu xapakTepucTuke BO30yaHWTENIed HEOOXOJMMO 3HATh HCTOPHUIO OTKPBITHS
BO30yauTens, mopdosorudeckue (popma, pazmepsl, MOJABUKHOCTh, CIIOCOOHOCTH
o0pa30BbIBaTh CIOPY M Karcyjdy, OTHOIIEHHWE K OKpacke mo ['paMmy uiu apyrum
METO/aM), KyJIbTypajibHble (THN AbIXaHWS, XapaKTepHbIE TPH3HAKH pPOCTa Ha
MPOCTHIX, CHOCHHAIBHBIX W  JIPYTUX TUTATENbHBIX  Cpelax) MPU3HAKH.



YcroliunBocth BO30yauTenss K (akTopaM BHEIIHEH Cpelbl, MaTOreHHOCTb
(BOCTIpUUMYMBBICKUBOTHBIE) W maToreHe3. OTOOp MaTOJIOrMYEeCKOro marepuana
JUISL UCCJIEIOBaHUsI, JIAOOpAaTOPHYIO M JAPYryl0 AHArHoCTUKYy. HMMMyHuUTET U
cpencTBa crienuPuueckoit mpopuIaKTUKH.

C yuéroMm BBIIE H3IOKEHHOTO, HEOOXOAMMO JaTh XapaKTEPUCTUKY
BO30YIUTENSAM CIACAYIONINX HH(PEKIIMOHHBIX 3a00ICBaHHIA:

1. CanbmoHenne3
Konubakreprnos
Cubupckas s3Ba
Tybepkyné3
[Tapary6epkynés
[TacTepennés
Poxa cBunen
Can
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. bpyuemnés

10.JIenrroctiupo3

11.JTucrepunos

12.Bubpno3s

13./luzentepusi CBUHEH
14.Cton6Hsk

15. borynuszm
16.OMduzemMaTo3HbIH KapOyHKYIT
17.Hekpobakrepuo3

2. Meroanieckue peKOMEHAAINH K IPAKTUYECKUM 3aHATHSIM

[IpakTuueckue 3aHATHS JAlOT BO3MOXHOCTH CTYJIEHTaM MPHOOpECTH
HaBBIKM PAOOThI B MUKPOOMOJOTWYECKON JlabopaTropuu, pa3pabotaTh u Oojiee
JETATBHO U3YYUTh HEKOTOPHIE BOTIPOCHI TEOPETHIECKOTO Kypca.

OOBEKTH HM3YyUYCHUS — MHUKPOOPTaHWU3MBI — HEBUIAMMBI HEBOOPYKEHHBIM
TJIa30M, TIO3TOMY CTYJIEHTBI MOTYT O3HAaKOMHUTHCS C HUMH TOJBKO C ITOMOIIIBIO
MUKpPOCKOMa. OJTO OTn4YaeT paboTy B 1a00OpaTopuu MO MHUKPOOHMOJOTHH OT
HEKOTOPBIX JPYTUX OHOJIOTHMUECKMX IUCHUILIMH. B mporecce wu3ydeHus y
CTYJICHTOB CKJIAJBIBAIOTCS OMPECICHHBIC TIPEICTABICHUS O MUKPOOPTaHU3MAaX, O
WX pOJIM B TPHUPOAEC U B TOM OTpaciu, rAe MpeAcTouT paboTtaTh Oymyiiemy
cneruanucty. OBlajiecHne MHUKPOOHMOJIOTMYECKUMH HAaBBIKAMHU, 3HAKOMCTBO CO
CTpOEHUEM, KYJIbTypalbHbIMU, OHOXUMUYECKUMH ¥ JPYTUMH CBONCTBaMU
MHUKpPOOOB TTOMOTYT BETEPHHAPHOMY Bpady, BETEpUHAPHO-CAHUTAPHOMY IKCIIEPTY,
TEXHOJIOTY, 300TE€XHHUKY MPAaBUIBLHO, OCMBICIEHHO TMOJOUTH K HCIOJb30BaHUIO
MHOTHX TOJIOKHUTEIBHBIX CBOMCTB 3THX CYIIIECTB HA MPAKTHKE.

Bce 310 co3maer OmarompusITHBIE YCIOBUS ISl OpTaHHU3AIlUU TUCKYCCHIA,
MOBBIIIAET YPOBEHb OCMBICIICHHS 1 000OIIICHUS U3YICHHOTO MaTeprara.



[lepBoe BBOJHOE MPAKTHYECKOE 3aHSATHE IO MHUKPOOHMOJIOTHH 3HAKOMHT
CTYACHTOB C MHKPOOHMOJOTHUYECKON J1abopaTopueli, TEXHHKOW Oe30macHOCTH,
NUTATEIbHBIMA ~ CpeJaMd M TEXHMKOM uX npurotoBieHus. CTyaeHTbHI
CaMOCTOSITEITLHO JIETAI0T MMOCEBBI MUKPOOPTAHW3MOB Ha MTUTATEIHHBIC CPEIBI.

Ha mnpakTudeckux 3aHATUSAX CTYIEHTHl CaMOCTOSTEIBHO, B TMapax WU
HEOOJIBIIUMHU TPYTITAMUA TOTOBST Y4aTCsS TOTOBUTH MUTATEIBHBIC CPEIbl, H3y4aloT
METO/TBI CTepUIIN3aIiH, OCBaMBAIOT  TEXHUKY  MHKPOCKOIMPOBAHMUS,
MPUTOTOBJICHHE  OAKTEPHOCKOIMMYECKOTO  Tpermaparta pasHBIMH  METOJaMH,
OCBaMBAIOT MPOCTHIC U CIOKHBIC METOABI OKPACKH MHUKPOOPTAHU3MOB, OTIMCHIBAIOT
KyJIbTypaldbHbIC, ONOXUMHUECKHIE CBOMCTBA MUKPOOPTaHN3MOB. B O10Ke m3ydeHus
MUKOJIOTUA H3y4al0oT MOP(OJOTHIO TUIECHEBBIX TPHUOOB, TOTOBSIT CHEIUATBHBIC
MUTATEIbHBIC CPEMbI, JENAl0T MOCEBH. J[oMa BBIpANUBAIOT IUIECHEBBIE TPUOBI-
canpo(duTHI, a Ha MPAKTUYECKUX 3aHATUAX YCTAaHABIUBAIOT BU/I TIJICCHEBOTO Tproda.
[Tpu m3yueHun MOpGOJIOTHH IPOXOKEH, TaK)Ke 3apaHee BBIPAIIUBAIOT KYJIbTYPY
npoxokeit. I u3yueHus MaTOreHHBIX JPOXOKEH OT COOCTBEHHBIX IMHUTOMIIEB
OepyT Ma3Kd U COCKOOBI C KOXXKHM U YIIEH, Ha MPAKTUYECKUX 3aHATHUSAX ydaTCs
BBIICIISITH JIPOKIKU U OTIPEACIISITh UX BUJIOBYIO TPUHAIJICKHOCTD.

B 0Onoke canuTapHOM MHKPOOMOJIOTMM HW3Y4alOT METOJbl 0TOOpa
MaTOJIOTMYECKOTO MaTephajia M OTOMpaloT €ro; 3apakaroT J1abopaTOpHBIX
JKUBOTHBIX M yYaTcCsl BBIJIETSTh YHUCTYIO KYJIbTYPY MHUKPOOPTaHM3MOB, a TaKKe
yCTaHaBJINBAThH MaTOTEHHOCTh MHUKPOOPTaHU3MOB.
Yyarcs ompenensaTh OaKTepUATbHYIO 3arpsS3HEHHOCTh BO3AyXa B ayJUTOPHAX
YHUBEPCUTETA, OMNPEICTATh OaKTEpHATBbHYIO 3arpsA3HCHHOCTH BOABL. A Takke
ydaTcs ONMPEAeNATh Ka4eCTBO MPOAYKTOB MUTAHUS (ISl 3TOTO 3apaHee MOyJaroT
JIOMaIITHee 3a/1aHre JOMa UCTIOPTUTH MSICO, SIIIa ¥ MOJIOKO).

[Ipu »TOM cTyaeHThl paboTatoT B JIaOOpaTOPUM, Y3HAKOT YCTPONCTBO
nabopatopuu, paboTaroT Ha O0OOPYJOBAaHWU TOJA MPUCMOTPOM U KOHTPOJIEM
MIpErno/IaBaTelis.

B xone mpakTHyecKoro 3aHITHS Y CTYJIEHTOB (hOPMHUPYIOTCS MPAKTUUECKHE
HABBIKU U TTPOUCXOUT «ITOCTAHOBKA PYK».

[Ipyu mnpoBemeHWHM TPAKTUYECKUX  3aHITHM  peaju3yeTcss  MPUHIIHI
COBMECTHOM JIeATEeIbHOCTHU CTY/IeHTOB. [Ipu 3TOM Mporiecc MbIIUICHUS U YCBOCHUS
3HaHMUM O6oJiee YPPEKTUBEH B TOM Cllydae, €CJIM PEIICHUE 3a7a4l OCYIIECTBISETCS
HE WHANBUIYAIBHO, a MPEAIOoJIaracT KOJJICKTHBHBIC YCUITHS.

9. CIMCOK BONPOCOB /JIf1 BbINOJIHEHUSI KOHTPOJIbHOU PaGOThI
CTyAEeHTaMH 3a04YHOI'0 00y4YeHU M0 Clelua/IbHOCTHU
«BeTepuHapusa»

KonTponbhas paboTa 10J1KHA COAEPKATh CIASAYIOLIUE pa3Iebl:
1. TutynbHbIA TUCT. TUTYJIBHBIN JTUCT TOJKEH BKIKOYATh:



HAaUMEHOBAaHME BY3a, (pakynbTeTa, Kadeapsl; HAMMEHOBAHNUE AMCUUIUINHBIL;
Ha3zBaHue Tembl; GO cryaeHTa U npenoaaBaTes; To BhIMOIHEHUS.

2. OrnaBnenue. B 1aHHOM »ieMEHTE MPUBOJUTCS 3arojiOBOK  BCEX
CTPYKTYPHBIX 3JIEMEHTOB pedepara.

3. Bsemenme. Bo BBeaeHuM pgaeTcs KparTkas OLEHKAa COBPEMEHHOTO
COCTOSIHAS ~ HCCIIEJYyeMOro  BOIpOCa, OOOCHOBBIBAETCS TEOPETHUYECKas U
PaKTHYECKast aKTyaJbHOCTh MPOOJIeMbl, (POPMYIUPYIOTCS 1IeIb U 3a7a4u paboThI.
OO1mMii TEKCTBBEIEHUS HE JOJKEH MPEBBIIIATH ABYX-TPEX CTPAHULL.

4. OcHoBHas yacTh. CoaepkaHue OCHOBHOM YaCTH OINpENEseTcs 3aaHueM
U BKJIIOYAET OTBETHl Ha BOIPOCH MO MMPpy 3au€Tku. OOIMA TEKCT OCHOBHOU
4acTH M0JDKEeH ObITh 10-15 crp.MammHomucHoro Tekcta A4 (¢ uHTepBajoMm B 1,5
crpokw), mpudt 14nT TimesNewRoman.

5. 3akimroueHue. 3aKIOUYCHUE JOJDKHO COAEPkKAaTh BBIBOABI IO BCEH
KOHTPOJILHOH paboTe
. O0IIMi1 TEKCT 3aKIIIOUEHHMS] HE JTIOJKEH MPEBBIIATh OJHOM-IBYX CTPAHULL.

6. Cnucok nauteparypsl. CIHCOK TOJHKEH COEpKaTh IEPEUYEHb HCTOYHUKOB,
UCIIOJIb30BaHHBIX TIPU BBINOJHEHUM KOHTPOJbHOW paboThl (He wmenee 10
UCTOYHHUKOB 32 MOCJIEIHUE 5 JIET).

Kaxnasa pabora [0MKHA BKIIIOYATh BBIIOJHEHHE CIEIYIOUIMX PHUCYHKOB:
Puc.1. OcHoBHbIe (hopmBbI OakTEepUid
Puc.2. Cxema cTpoenust bakTepuanbHOU KIETKU

[Ipenmer «BetepunapHas MUKpOOUOJIOTHSD.

Hcropus BeTepuHapHOW MHUKPOOHOJIOTHH KaK HAYKH U €€ OCHOBOTIOJIOKHUKH
[TpuHIUIBI KTacCUPUKAIMUA U CUCTEMATUKA MUKPOOPTaHU3MOB

Posnb aucuniauHbl B HAPOJAHOM XO03S5HCTBE U 3a/1a41

Mopdomorust MUKpOOpraHU3MOB

CrpoeHre MUKPOOHOI KIIETKH

Crtpoenne MUKpOCKOTa. MUKpOCKOTTUPOBAHHE

Crpoenne MUKPOOHO! KIIETKU

©ooN R wDdE

XUMHYECKUH COCTaB MUKPOOOB

10 [TuTaHne MUKPOOPraHU3MOB

11. JIpixaHue MUKPOOPTraHU3MOB U €T0 THIIbI

12. O6pazoBaHre MUKpOOAMU TUTMEHTOB, APOMAaTHYECKUX BEIIECTB, TOKCHHOB

13. U3MeHYMBOCTH OCHOBHBIX MPHU3HAKOB MUKPOOPTaHU3MOB

14. MaTepuanbHble OCHOBBI HACJIEICTBEHHOCTH, CUHTE3 O€JKa U TeHEeTHUECKUI KOJ
15. ®opmbl UBMEHYUBOCTH

16. [IpakTHueckoe 3HaYeHNE H3MEHYHMBOCTH MUKPOOPTaHU3MOB

17. Muxpodaopa no4Bsl

18. Mukpodaopa Bo3ayxa



19. Mukpodaopa BObI.

20. Mukpodmopa Tena )KMBOTHOTO

21. KpyroBopoT yriaepona

22. KpyroBopoT cepsl

23. Kpyrosopot ocdopa

24. KpyroBopor xene3a

25. Posib MUKpPOOPTaHU3MOB B KPYTOBOPOTE a30Ta
26. MeTtoapl CTEpHIIM3AIIUN

NocnepHAan undpa 3a4€TKM
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I'’”IOCCAPUM
ABTOJIM3 - camopacnad (JIM3UC) KIETOK MHUKPOOPraHM3MOB TIOJ JEWCTBHEM

BHYTPUKJIETOYHBIX THAPOJIUTUIECKUX (EPMEHTOB.

Arap- cMech OJIMCAaXapua0B, MTOIYYaEMbIX U3 KPACHBIX MOPCKHUX BOJOPOCIEH; MOCIIE
pacruiaBlieHUs] W OXJIaXJeHUss oOpa3yeT IUIOTHBIA Telb; B KaueCTBE OCHOBBI IS
MUTATEIbHBIX CPEJl UCTIOIb3YETCS B MUKPOOHOIOTHH.

AJleHMH— TIypUHOBOE OCHOBAHHE, KOMIUIEMEHTAPHOE TUMHHY U ypaluily, OJHO U3
YEThIPEX A30TUCTBIX OCHOBaHUM, BXoaamux B coctaB PHK u JIHK.




AKTHHOMMIETBI - MHOTIOKJIETOYHbIE OAaKTEPUU CO CJIOXKHBIM LIHKIOM pa3BUTHS.
Cpenu MOYBEHHBIX AKTMHOMHULIETOB YaCTO BCTPEYAIOTCS IITAMMBbI- AHTarOHHUCTHI, T.€.
MPOJYLIEHTH AHTUOUOTHKOB.

AHa0uo03 - COCTOSHHE OpraHu3Ma, XapaKTepu3ylolleecs TMOYTH I[IOJIHBIM, HO
o0paTUMBIM TIPEKpallleHUEM KU3HEACATEIIbHOCTH; OJHa U3 (POPM MPUCTIOCOOUTEITHHBIX
peakuuii MUKpOOPraHU3MOB K KpaiiHe HeOIaronpusaTHBIM YCIIOBUSM BHEIIHEH CPE/IbI.

AHTHOMO3 - TEpMUH, BBEACHHBIA B juteparypy B 1890 r. m ucnomwszyercs s
0003HaYeHUs SIBJICHUS MHUKPOOHOrO aHTAaroHW3Ma - MeXAy rpudaMu U OakTepusiMU U
MEX1y pa3HbIMU BUJIAMU OaKTEpHil.

AHTHOMOTHK — TepMuH, BBeAcHHbIM 3.Bakcmanom B 1941 r. — xmmmnueckoe
BELIECTBO, 00pazyeMoe MHKPOOPraHM3MaMH, IOAABIISIIOIIEE POCT M pa3pyllaroliee
OaKTepuu U APYrUe MUKPOOPraHU3MBI, Ja)Ke HAXOACh B pa30aBIE€HHBIX PaCTBOpaXx.

AHTHIeH - TEHETMYECKHM UYKEpPOJHOE BEIIECTBO, 00pazyeMoe IpYrMM BHIOM
OpraHu3Ma, B3auMOJEWCTBYyIOLlEE €O crneuupuueckumu peuenrtopamu T- u  B-
JUMQOLIMTOB U BBI3bIBAIOLIEE UMMYHHBIN OTBET — BBIPAOOTKY aHTHUTEI.

AHTHTEJ0 — O0eloK (MMMYHOIVIOOYJIWH), CUHTE3UpyeMblil B-nmumdountHbeiMu
KJIEeTKaMd B OTBET Ha MPOHUKHOBEHHWE B OPraHU3M pa3JIMYHBIX AHTUTE€HOB U
crienuPpUIecKd ¢ HUMH B3aUMOJICHCTBYIOIIUH.

AmonTo3—  3anporpaMMHpOBaHHas  Tu0enb  YacTh  MOMYJSIHH  KJIETOK
MHOTOKJIETOYHOTO ~ OpraHu3ma; o0meOuosornyeckoe sBJIEHHE, OTBEYalolee 3a
noJiiep>)kaHie HEoOXOJMMOTO M JIOCTATOYHOTO KOJUYECTBA KJIETOK, AIMMHHAINIO
KJIETOK, HE HY>KHBIX Ha TJaHHOM CTaJ1 OHTOTEHE3a.

BuorexHonoruss — IMCUMILVIMHA, UCTIOJb3YIOIAs BO3MOKHOCTH MCHOJIb30BAHUSA
JKMBBIX OPraHM3MOB, HUX CHCTEM WJIM TNPOAYKTOB HX JKH3HeIesiTeIbHOCTH sl
pellieHUus TEeXHOJOTHYeCKHX 3aa4, a TaKKe BO3MOKHOCTH CO3JAHHUA KHUBBIX
OPraHu3MoOB ¢ He00X0AUMbIMH CBOICTBAMH METOI0M I'eHHOM HHKEHEePUH.

Bbuorpancdopmanmus-  mpouecc  NPEeBpAIlEHUS  BEIIECTB  C  [OMOIIBIO
MHUKPOOPTaHU3MOB B  OIpENEJCHHbIE MPOAYKTHI C IICHHBIMH TNPAaKTUYECKUMHU
CBOMCTBAMH.

BakumHbl - npenapaThl JUISl CO3JaHUSI aKTUBHOTO HCKYCCTBEHHO MPHOOPETEHHOTO
UMMYHHTETA C IENbI0 TPOMUIAKTUKY U JIeUeHUS UH(DEKITMOHHBIX 3200IeBaHUM.

BekTop — uyacte pexomOuHanTtHoi JIHK, oGecrieunBaromias ee MPOHUKHOBEHHE B
KJIETKY U PEIUIMKAIMI0 B ITOW KIIETKE; BEKTOpP KOHCTPYHPYETCS Ha OCHOBE IUIA3MM,
¢daroB, KocMuUJI.

Bupnon - BHEKJIETOYHas, MOKOsIAascsi (GopMa BUPYCHOM 4YaCTHIIbI; BBIMOJHSAET
(GyHKIUIO TMepeHoca IeHOMa BHpyca M3 OJHOM KJIETKM B JPYIyI0 WM U3 OIHOTO
OpraHu3ma B JIpyTOi.

BupyjeHTHOCTH - XapaKTepUCTHKAa MATOIN€HHOCTH MHMKPOOpPTaHU3Ma, CBOMCTBEHHA
TOJIBKO IPaMOTPHUILIATETbHBIM OAKTEPHUSIM.

ButaMuHbI —  HHU3KOMOJIEKYJSIDHbIE  OpPraHMYECKHE COEIMHEHUS  pa3Hoi
XUMHUYECKOW MPUPOJIbI, abCOMIOTHO HEOOXOAMMBbIE B HEOOJBIIMX KOJWYECTBaX st
HOPMaJIbHOM JKMU3HENESTENbHOCTH OPTraHU3MOB 4YeNOBEKa M JKUBOTHBIX. [IpupoaHbie
MCTOYHUKH BUTAMHHOB — IJIaBHBIM 00pa30M PACTEHUS U MUKPOOPTaHU3MBI.

Bpemsi reHepanum - BpeMsi, 32 KOTOpOE B MOMYJISIMHA OAHOKIETOYHBIX OPraHU3MOB
yIBaBAETCS YUCIIO KIIETOK.

BropuuHblii MeTaG0JMT - BEILIECTBO, HE SABJISIOLIEECS 00s13aTENbHBIM JIJISI POCTA WU
(GYHKIMOHMPOBAHUSL KJIETKH, HO CHUHTE3MpYIOlleecss B CTalMoHapHOW ¢aze (0O0bIYHO



Y4acTBYET B 3alUTE KJIETOK UM MUKPOOPTAHU3MOB OT BO3JCHCTBHIA).

Feab-puabTpanusa - crmnoco® pas3feleHus BEMIECTB IO pa3Mepy HUX MOJEKYII,
OCHOBAHHBIN Ha HCIIOTh30BAHUU MOJICKYJISIPHBIX CHT.

lenHasi MMMYHM3aUMsl - WHIYKIUS OpPraHU3MOM HWMMYHHOTO OTBETa IyTEM
BKJIFOUCHUS B KIIETKH I'€HA, KOJUPYIOIIETO OEI0K-aHTUTEH.

I'en - emununa nHacnencteenHoctu; ydactok JIHK, copepskamuii cnenuduueckyro
JUTSI KQKJIOTO T€HA MTOCIIeIOBATEIIBHOCTh HYKJICOTHIOB.

I'yanun — mypruHOBOE OCHOBAaHHE, KOMIJIEMEHTAPHOE ITUTO3WHY; OJHO U3 YETBIPEX
a30THUCTHIX OCHOBaHMH, Bxoasmux B coctaB PHK u JJHK.

Nupyknus ¢gepmMeHTa - yBEIMYCHHE CKOPOCTH CHHTe3a (epMEHTa B OTBET Ha
MOSIBJICHWE B cpele HMHIyKTOopa (MHAYKIUsS (epMeHTa CBs3aHa C WHIYKIMEH TreHa,
KOJUPYIOIIETO ATOT PEPMEHT).

HNuHokyasTop- HEOONbIION (epMEHT JUisl CTEPUIBHOTO BbIPAIIUBAHUS OCEBHOTO
MaTtepuaia (MHOKYJATa), OOBIYHO — T€pMETHYHAsI EeMKOCTh C MEIajakoi, 6apooTepoM U
TepMOPYOAaIIKOH.

HNurepaeiikuubl— Oonbmas rpynmna Oenko (MJI-1 — WJI-18), BKIOYECHHBIX B
CUCTEMBI TIepe/Iauyu CUTHAJIOB IIPU UMMYHHOM OTBETE.

HNurepdeponnbl - rpynmna OEIKOBBIX MOJIEKYJ, BbIpa0aThIBAEMBIX KIETKAMHU KPOBH
opraHu3Ma B OTBET Ha BBEJCHHE BHUPYCOB M BHUPYCHBIX AHTUTEHOB;, C WX TMOMOIIBIO
KJIETKM MMMYHHOW CHCTeMbl OOMEHHBAIOTCS HH(OpMaIrmeil (CurHajllaMu), a TakKKe

00ecTeYnBaloT 3aIUTy OpraHu3Ma OT BUPYCHBIX HH(EKIHH.
Kancuna- 6enkoBas 0007104Kka BUPYCHON YaCTHIIBI.

KJ10H - reHeTH4eCKHd OJTHOPOAHOE MOTOMCTBO OJTHOM KJIETKH.

KomnuieMeHT — O€/IKOBBI KOMIUIEKC CHIBOPOTKH KpPOBH, OJHA U3 COCTABJISIOLINX
BPOKJIEHHOTO HUMMYyHHUTeTa. llpuHHMMaeT ywacTMe B pEryislMM BOCHAIUTEIbHBIX
IPOLIECCOB, AKTUBALMU (HarolUTo3a U JIUTUYECKOM JIEUCTBUM HA KJIETOUYHbIE MEMOPAHBI.

KogepmenTsl - cnenudpuyeckue HU3KOMOJEKYJISIPHbIE OPraHUYECKUE COEAMHEHMS,
HEO0OXOIMMBbIE JIJIsl aKTUBALIMA MHOTUX BUTAMUHOB M UX TIPOU3BOIHBIX.

Konbloraumss - mnpouecc TeHEeTUYEeCKOro oOMeHa, OOYCIOBIEHHBIM MepeHoce
FeHeTHYeCKOM HMHQpOpMaluMu OT KIETKM JIOHOpa B KIETKY pELUIIMEHTa IpHU
HENOCPEJACTBEHHOM KOHTaKTe KJIETOK (y HEKOTOPbIX MHMKPOOPTaHM3MOB 3TO aHajor
MIOJIOBOTO MPOIIEcca).

KonboraruBHbleniasMuabl— IUIa3MUIbl C T€HAMU, AETEPMUHUPYIOIIUMHU EPEHOC
IUIa3MUbI B APYTYIO KJIETKY IyTeM KOHBIOTAllUU.

JIu3zuc - pacTBOpeHHE KJIETOK MUKPOOPTaHW3MOB O] BIMSHUEM pa3HbIX areHTOB,
Hanpumep ¢pepMeHTOB, bakTepruodaroB, aHTHOUOTHKOB.

JInzoumm - pepMeHT, KaTanu3UPYIOLUN pacllerIeHne TIUKO3UIHON CBSI3U MEXIY
N-anermnrirokozaMuHoM u - N-aneTnamypaMoBOM  KUCIOTOM B MOJIMCAaxapHIHBIX
«xpeOTax» NenTUAOINKaHa (MyperHa) OaKTepHil.

Jlumpoxknubl—  oboOujaroriee  Ha3BaHME  MOJEKYJ,  OTHOCSIIMXCS K
MMMYHOIJIOOYJIMHAM U o0pazyeMbiXx JuMdonuTamMu. BKIIIOUeHbI B CHCTEMBI Teperayu
CUTHAJIOB MEX]ly KJI€TKaMU UMMYHHOM CUCTEMBI.

JInopuiabHoe BpicymuBaHue (JIMO(UIN3ANUA) — METOJ] BHICYIIMBAHUS 1IEJIEBOTO
MPOJYKTa U3 3aMOPOKEHHOTO COCTOSIHUS T10J] BAKYYMOM.

Makpodaru (A-kjeTkn) - QaroqUTHUPYIOLIUE 3JIEMEHThl JHUM(OUTHOW TKaHH,
crnocoOHble KoomepupoBathest ¢ T- u B-nmumdonuramu, nepBbIMH KOHTaKTUPYIOT C
aHTUTEHOM, TepepadaThIBalOT €ro W, B3auMOJAEUCTBYS ¢ T- aumdouuTamu, mnepenaroT



uHpopmanmo 06 anturene B-mumdormram.

Menacca - 0TXOA caxapHOro IPOM3BOJCTBA, coaepxkamuid okono 50% caxapos,
IIMPOKO HCIOJB3YeMbI B KadyeCTBE HCTOYHHMKA YIJIEBOJa B MHMKPOOHOJIOTHYECKOM
IIPOU3BOJICTBE.

MyTanus - U3MEHEHUE TEHOTHIIA, IEPEAAIOIIHECS 110 HACIEICTBY.

ITaccax - nepeceB, NEPEHOC WM NIEPECAKA KIETOK U3 OJHOW KYJIbTYpPaJbHOU CpEbI
B JIPYT'YIO; YUCJIO IIEPECEBOB KJIETOK PAaBHO YMCITY ITACCAXKEN.

IlaccuBHBI HMMMYHHMTET - BHJ HMMYHWTETa, BO3HHUKAIOIIMM IIpU BBEICHHHU B
OpraHu3M CBIBOPOTKH, COJIEp>KAIllEl aHTUTENA, BbIpAOOTaHHBIE JPYIMM OpPraHU3MOM B
pe3ynbpTaTe aKTUBHOM UMMYHU3ALMH.

IlenTuaorJMKaH- MOJMMEp, COCTABIIAIOUIUMN JKECTKYI0 OCHOBY KJIETOYHOM CTEHKHU
IPaMIIOJIOKUTENBHBIX U TPAMOTPHUIIATENBHBIX OaKTEPHil.

ILna3zmuaa- BHEXpOMOCOMHBIA FEHETUYECKHUM DJIEMEHT.

IHonumepa3Hass HenHasi peaknMsi - METOJ, C IIOMOILBIO KOTOPOTO MOI'YT OBITh
pa3mHOKeHbI inVitropparmentsr [IHK, B TOM dnciie OTAeIbHbIEC TEHBI.

IIpokapuoTsl - MUKpPOOpraHu3Mbl 0€3 O(GOpPMIIEHHOTO SApa W MUTOXOHJIPUH,
XpOMOCOMa KOTOPBIX, COJAEpKallas TEeHETUYECKYl0 HH(pOpMalMio, HaXOIUTCS B
LUTOIIA3ME KJIETKH.

IIporeonus- pepmMeHTaTUBHOE paclleIuIeHue OEIKOB.

I[IporeonuTnueckue ¢epmeHTbl (mporea3bl) - (QEPMEHTHI, PACLICIUISIONINE
NENTUAHbIE CBSA3H B OEJTKOBBIX MOJIEKYJIaX.

IIporonact - MUKpoOHas WM pacTUTENbHAS KIETKA, TMIIEHHAs! KIE€TOYHONW CTEHKH.

IImim - BOPCHMHKM Ha NOBEPXHOCTH KIETKH JOHOpA, 4Ye€pe3 KOTOPbIE B KIETKY

PCOUIINCHTA TP KOHBIOTAIUHU IMICPEXOANUT I'CHECTUUCCKAA I/IHq)OpMaI_II/ISI.
Pe3ucteHTHOCTD MHOXCCTBCHHasA JICKaApCTBCHHAsA

(MO0IMPE3NCTEHTHOCTD) - IPUMEHUTEIBHO K SMUAEMHOJIOTUN
AHTHUOMOTUKOPE3UCTEHTHOCTH O3HAYaeT HaJMuue B IUIa3MHJIE MM XPOMOCOME psja
I'€HOB, 00YCIIaBIUBAIOLINX PE3UCTEHTHOCTH K PAY Pa3HbIX AHTUOMOTHKOB.

Cekpenus - BIBEICHHE BEIIECTBA U3 KJIIETKH BO BHELIHIOKO CpEAYy.

CkopocTb pocra - T1OKa3aTelb WHTEHCUBHOCTHM pOCTAa KYJIbTYphl, DPaBHBIN
OTHOILIEHUIO MPUpPOCTa OMOMAcChl B JKCIIOHEHIMAIBHON (ha3ze K COOTBETCTBYIOLIEMY
MHTEpPBAIly BPEMEHHU.

CxkpuHMHr - OTOOp M TMEpBUYHAs OLIEHKA HAa OHOJIOTMYECKYI0 aKTUBHOCTH
IPUPOIHBIX BEIIECTB.

T-mum¢pountsl (T-kiaerkn) - numdountsl, 1uddepeHurpyembie TIaBHBIM 00pa3oM
B TUMYCE, BBINOJHSIONINE KIIOYEBble (PYHKIIMM B PA3BUTUU U PETYNIALMH UMMYHHOTO
OTBETA.

TUMMH- THUPUMUIUHOBOE OCHOBAHME, OJHO W3 YEThIPEX a30THCTBHIX OCHOBAHWH B
cocrase JIHK.

Tpancaykuusi - ocyulecTBiseMblid (aroM IepeHOC TeHEeTHYECKOro marepuana,
XPOMOCOMHOT'O MJIM BHEXPOMOCOMHOT'O MTPOUCXO0K/ICHUS, U3 KJIETKU B KIIETKY.

Ypauuia- nupuMHIAMHOBOE OCHOBAaHUE, OJTHO M3 YEThIPEX a30TUCTHIX OCHOBAHUW B
coctaBe PHK.

@arouuTbl - KJIETKH pa3HbIX TUMOB (pa3Has Mop(}OIOorus, MPOAOKUTEIBHOCTD
XKU3HU U T.1.), UMEIOLIUE OOIIME CXOAHBIE CBOMCTBA: HANPABIECHHOE IEPEABHKECHUE,



CIOCOOHOCTh K (haronuTo3y (TOTJIOMEHUI0 M YHUYTOXKCHHIO MHKPOOHBIX KIIETOK),
MPOIYKIIMKM aKTHUBHBIX (POPM KHCIOPOJa, MHOTHX OaKTEPHUIIUIHBIX OCJTKOB M TENTHIOB,
MEIMaTOPOB MMMYHHOTO OTBeTa; K (haromuraM OTHOCATCS auddepeHIupyrommecs B
Makpodaru mnoauMopdosaepHble HEUTPOPUIBI ¢ KOPOTKOW MPOJIODKUTEIBHOCTHIO
JKU3HU ¥ MOHOHYKJICAPHBIE KJIETKH C IJTUTEILHON IIPOIOJDKUTEIBHOCTHIO )KU3HH.

HuTO3MH- TUPUMHUINHOBOE OCHOBAHHE, OJTHO M3 YETHIPEX a30THUCTHIX OCHOBAHUU B
cocraBe PHK u JIHK.

IITamMMm - KyIbTypa TEHETUICCKHA OJTHOPOIHBIX MUKPOOPTaHU3MOB.



