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BBEAEHUWE

Huctuninaa «MUKpOOHOJIOTHS 3aHMMAeT BaXKHOE MECTO B IOJTOTOBKE
Oyaymmx 300TexHus. HeoOXoIMMO OTMETUTh, YTO M3YYEHHE STOM JUCHUTIIHHBI
TpeOyeT OT CTYACHTOB HE TOJBKO MPUJIeKaHUs, HO U ONPEAeIEHHOr0 PyHIaMEeHTa,
MOOMJIM3aIMH YK€ UMEIOIUXCs 3HaHUM. BMecTe ¢ TeM cienyeT y4uThiBaTh, YTO
NOJIyYEHHbIE TEOPETUYECKUE 3HAHUSA U NPAKTUUECKUE HABBIKA B CBOIO OYEPEb
MOCY’KaT 3aJI0TOM JAJIBHEHIIErO YCIEIIHOTO MOCTUKEHNS TaKUX JTUCLHUIUIMH KaK
AMU300TOJOTUA W UH(MEKIMOHHbIE 3a00JIeBaHUsl, BETEPUHAPHO — CAHUTApHAs
AKCHEPTHU3A U JIP.

Muxkpo06uoJiorusi (0T Tped. micros — MaJibii, bios - *Ku3Hb, logos - yueHue)
— HayKa O MeNbYaWIlINX, HEBUAMMBIX MPOCTHIM IJIa30M OpPraHU3Max, 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
OpPraHU3MOB, Pa3JU4YMMBIX TOJBKO IIPU YBEJIWYEHUUM B COTHU M THICAYM 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
OMONOTMM, MEJMLMHBI, a TaK XK€ HuX  MpPaKTUYeCKoro mnpumeHeHus. Ha
MUKpOOpraHu3Max BIlepBble Obuta ycTaHoBiena poib JHK B mnepemaue
HACJIEACTBEHHOW UWHGpOpMalMU, JOKa3aHbl CJOXHas CTPYKTypa Te€Ha U
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
MHUKPOOPTraHU3MOB BBISIBUIO UX CIIOCOOHOCTH (BBICOKYIO aKTHUBHOCTH) 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 Cpelibl, HAKOHEI, B 3aBUCHUMOCTH OT MPaKTUYECKUX
noTpeOHOCTE  4YemoBeKa Hayka O  MHKpoOax B CBOEM  pPa3BUTUU
nuddepeHnrpoBanach Ha CelHalbHbIE JUCIUTIIHBIL.



1. IEJN U 3AAAYU OCBOEHUA ANCHUII/IMHDBI

Llenbp ocBOCHUS AUCIUIIIUHBL:

- llenp kypca gucuUIUIMHBL «MHKpPOOMOJIOTHSI W UMMYHOJIOTHS» -
dopmupoBaHre y Oyayliero 300TE€XHMKAa HAay4HOTO MHUPOBO33PEHUS 0
MHOrooOpa3u MHpa MHUKPOOPTaHU3MOB, 00 HX pOJM B OOIICOMOJOTHYECKUX
mpoueccax M B IATOJOTUU  JKUBOTHBIX, MPUHIUIOB HMMYHOJOTHYECKHX
VCCJIEIOBAHNM, M3TOTOBJIEHUS W KOHTPOJS OHONpEnapaToB; METOJIOB 3allUThI
KUBOTHBIX U YEJIOBEKa OT BO30yauTesiel MHPEKIMOHHBIX 3a00I€BaHUIA.

OcHOBHBIE 337]a4l OCBOEHUS AUCITUTUIHHBIL:

- B 3amaum kypca wu3ydeHHE CTyACHTaMU MPHUHIUIIOB CHUCTEMAaTHKH,
Mopdosiorud U (U3HOJOTUH, IIHUPOTHl PACIPOCTPAHEHUS MUKPOOPraHU3MOB B
OpUpPOAE M UX POJIM B TPEBPAIICHUU BEIIECTB, NEUCTBUS (DaKTOPOB BHEILIHEH
Cpelbl Ha MMPOKApUOTUYECKUE KIIETKU; OBJIa/IEHUE OCHOBaMHU yueHUs1 00 HH(DEKIUH
Y UMMYHUTETE, O HACJIEJICTBEHHOCTH U 00 U3MEHUYMBOCTH, O OMOJIOTUH U 3KOJIOTHH
MUKpPOOPTraHU3MOB, METOAAMU MHAMKALIWU W WACHTH(PUKALUHU MAaTOrCHHBIX IS
KUBOTHBIX OakTepuii U TpUOOB, OAKTEPUOJIOTMYECKUX, CEPOJIOTHUECKUX U
AIJIEPTUYECKUX HCCIIEIOBAHUMN, UCTIOIb3YEMBIX MPHU JUATHOCTUKUA MH(EKIIMOHHBIX
OOJIE3HEN.

2. MECTO JUCHUILJIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOT'PAMMBbI

Juctumimaa «MUKpOOHOJIOTHS U MMMYHOJIOTHS» HaxomauTcs B bazoBoi
gactu Oyioka 1 yueOHoro 1uiaHa. [IpucTymas Kk M3y4eHUIO JaHHOW AUCITUATIIMHEI,
CTYJICHT JOJKE€H UMETh 0a30BbIC 3HAHUS 10 (PU3UKE, XUMHH, OMOJIOTHH, 300JIOTHH,
MOPGOJIOTUN KUBOTHBIX.

3HaHUS W YMEHHWs, TOJYyYEHHBIE B PE3yJbTaTe OCBOCHUS JAWCITUTLUTHMHBI
«MHUKpOOHOJIOTHSI U1 UMMYHOJIOTHS», SBIISIOTCS HEOOXOIUMBIMU JUTSI M3YyUCHHUSI
CIIEMYIONUX  JUCIUIUIMH: KOPMOTIPOU3BOJICTBO, (PH3UOJNIOTHS W DKOJIOTHS
YEeJIOBEKa, 300TWTMEHA, OCHOBBI BETEPHUHAPHUH, CKOTOBOJCTBO, CBHHOBOJCTBO,
IITHIICBOJICTBO, KOHEBOJCTBO.

JucuunirHa n3ydaercst Ha 2Kypce B 3 ceMecTpe.

3. OBbEM JUCUMIIIVHBI B 3AYETHDBIX EJUHULIAX U B
YACAX

OO6m1ast TpPy1I0€MKOCTh JUCHUIUIUHBI COCTABIIAET /2 4acoB — 2 3.€.
JlucuuiuinHa HM3ydaeTcss Ha O4HOM (popme 00ydeHusi Ha 2 Kypce B 3
cemecTpe. Buj oT4eTHOCTH 3a4ET.



O0bEM YacoB

O6BbeM vacos /

O0BeM

. 9acoB /
Bua yueOHoii padoThl / 3a4eTHBIX 3a4E€THBIX
J— N 3a4ETHBIX
€IMHHII
BCETO 3 cemecTp
OO0uiasi TPy10€eMKOCTb M CUMILIUHBI 72/2 72/2
KonTakTHas padora odyuyarommxcs ¢ 28
npenojaasaresieM (Bcero) 28
B TOM YHCIIC:
Jlexru (JI) 14/0,38 14/0,38
Cemunapckue 3ansatus (C3) - - -
Jlaboparopusie pabotsl (JIP) 14/0,38 14/0,38
CamocrosiTesibHas padora: 44/1,22 44/1,22
Kypcogoii npoext (KIT) - -
Kypcosas padora (KP) - -
PacuetHo-rpaduueckas padora (PT'P) - -
Pedepar (P) - -
Occe (D) - -
KonrponbHas pabora - -
CaMOCTOSITEeIbHOE H3YUCHUE PA3/ICIIOB 14/0,38 14/0,38
CamornoaroroBka (mpopadoTKa ¥ MOBTOPEHUE
JICKIIMOHHOTO MaTepuaia U MaTeprana y9eOHUKOB U
yueOHBIX TOCOOUIA, TOITOTOBKA K J1a00paTOPHBIM U 14/0,38 14/0,38
MPAKTUYCCKUM 3aHATHSIM, KOJUIOKBHyMaM,
pyOEKHOMY KOHTPOJIIO U T.1.)
[ToArOTOBKA U Caua dK3aMeHa’ 16/0,44 16/0,44
[ToaroroBka u crayva 3auera
JucuuiuinHa u3ydaercs Ha 3a04HOil ¢gopme oO0ydeHusi Ha 2 Kypce. Bun
OTUYETHOCTH 3a4ET.
O6bem yacoB | OOBvem vacoB / Obmem
Buj yueOHoii padoThl / 3a4eTHBIX 3a4ETHBIX uacos /
J— J— 3aYETHBIX
€IMHHUIL
BCETO 5 cemecTp CeMeCTp
OO0masi Tpy10eMKOCTb M CUMILINHBI 72/2 72/2
KonTakTHas padora o0y4yaommuxcs ¢
npenogasaresieM (Bcero) 8 8
B TOM YHCIIE:
Jlexru (J1) 4/0,022 4/0,022
Cemunapckue 3anstus (C3)
JlaboparopHbie padboTs (JIP) 4/0,022 4/0,022
CamocrosiTeibHas padoTa: 64/1,7 64/1,7
Kypcosoii npoexT (KII) - -
Kypcosas pabora (KP) - -

PacuetHo-rpaduueckas padbora (PI'P)

Pedepar (P)




Occe (D)

KonrposabHas pabora 15/0,42 15/0,42

CaMoCTOSITEIbHOEC H3YUEHHE PA3/ICIIOB 15/0,42 15/0,42

CamonoaroroBka (mpopabdoTKa 1 MOBTOPEHUE
JICKIITMOHHOTO MaTepHasa U MaTepuasia yaeOHUKOB U
y4eOHBIX TOCOOUH, OArOTOBKA K JJa00paTOPHBIM U 20/0,55 20/0,55
NPaKTUYCCKUM 3aHSATHIM, KOJUIOKBHYMaM,
pyOEKHOMY KOHTPOJIIO U T.1.)

HOI[I"OTOBK& K CJa4dya 5K3aMCHa

IToaroroska u caaya 3ayera 14/0,38 14/0,38

4. Mop¢oJiorusa v yJIbTPACTPYKTYPA MUKPOOHOM KJIETKH

OTinuus 6akTepuit OT APYTUX KIETOK:

* OaKTepuu OTHOCSTCS K MPOKapUOTaMm, T.€. HE UMEIOT 000COOJIEHHOTO $/1pa;

* B KIETOYHOW CTE€HKE OaKTepuil COAECPKUTCA OCOOBIM MENTHIOTJIMKAH —
MYDeuH;

e B  OakTepuajbHOM  KJIETKE  OTCYTCTBYeT  ammapar [ oJbku,
IHIOIUIA3MATHYECKasl CETh, MUTOXOHAPHUH;

* pOJb  MHUTOXOHAPWUH  BBIMOJHSIIOT  ME30COMbl  —  WHBardHAIUH
UTOIJIa3MaTHYECKON MEMOpaHbI;

* B 0akTepuaIbHON KIETKE MHOTO PUOOCOM;

* y GakTepuii MOTYT OBITH CIIEIIUATBHBIC OPTaHEIIIbI IBIKEHUS — KTYTHKH;

* pa3mepsl bakTepuit koieomores ot 0,3-0,5 1o 5-10 MxMm.

« Karmcynbl - TMOBEpPXHOCTHBIE CTPYKTYpPHl OaKTEepHAIbHBIX KJIETOK H
IPEJICTaBISIIOT COOON CIM3UCTOE 00pa30BaHMUE;

» Cropsl - criopbl 00pa3yoTcs BHYTPU OAKTEPUATIBHON KIIETKH U
MPEACTABIIAIOT COOO0M Telblia OKPYTIoi 1 0BaIbHOM (popMbl. CriOphI
o0pa3yroTcs B HEOJAronpusITHBIX YCIOBUSX BHEIIHEN cpelibl. OaKTepuu
CTIOpaMH HE Pa3MHOKAIOTCs! CIIOPBI BEIOTHSIOT POJIb COXPaHEHHS BUIA
OaxkTepuu B HEOJArONPUATHBIX YCIOBHUSIX BHELIHEH Cpebl.

5. ®u310/10rUsA MUKPOOPraHU3MOB

PocT 1 pa3mHo:KeHne DaKkTepuid

Poct OakTepuii — yBenuueHWe KIETKM B pa3mepax. Poct Bceraa
MPEAIECTBYET PA3MHOKEHHIO.

Pa3smHoxxeHnue Oaktepuil — mpouecc, ooecreunBaroluil yBeTUYeHUE yucia
ocobeil B momyisuuu. bakTepun XapakTEpU3YIOTCS BBICOKOH CKOPOCTBIO




Pa3MHOXKEHUS, PU 3TOM OHA BO MHOTOM 3aBUCUT OT BUJOBOM MPUHAIIECKHOCTH
OakTepuii, yCIOBUM BBIpAII[UBAHUS.

IIpouecc aeneHus KIETKU HAYMHAETCS ¢ peruimkanuu xpomocomuon JJHK.

IIuTaHue MUKPOOPTraHU3MOB

[Ton nmuTaHueM MOHUMAIOT MPOLIECCHl MOCTYIUICHUS MUTATEIIHHBIX BEIIECTB
B KJETKY W BBIBEJICHHUS MPOJAYKTOB NMUTaHUS U3 KJIETKU. [luTaHue B mepByro
ouepenb 00ecreunBaeT pa3sMHOXKEHHE M MeTa0oam3M KiIeTKH. CTOMT OTMETHTH,
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 BBIACISIIOT OPraHOTE€HbI — 3TO
9 XMMHUYECKUX 3JIEMEHTOB: YTJIEPO, KHCIOPOJI, BOIOPOA, a30T, dhocdop, Kaaui,
MAarHui, Kajabluii, cepa.

JIbIXaHue MUKPOOPTaHU3MOB

JIpIxaHue MUKpPOOOB — 3TO OHMOJOTMYECKHI MPOLECC, COMPOBOKIAEMBIMA
OKHCIIEHHEM  WJIH  BOCCTAHOBJIEHUEM  PA3JIMYHBIX,  IPEUMYIIECTBEHHO
OpTraHUYECKUX, COEAUHEHUN C MOCIEAYIOIIUM BbIJEIECHUEM dHEPTUH B BUsie AT,
HE00X0MMON MUKpOOaM i (PU3NOJIOTMUYECKUX MPOIIECCOB.

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

6. BiinssHue BHeITHUX GAKTOPOB HA MUKPOOPTraHU3MbI

1. Bausinue ¢pusnueckux (pakTopon
Brnusaue Temmepatypsl  (CuUXpopuiibl, Me30(WIbI, TEPMOQHUIIbBI);
BIIMSIHUE MOHU3UPYIOUIETO W3JIyYEHUS, JEHCTBUE BHUIAUMOTO CBETa;
NEeUCTBUE YIbTPa3ByKa;, BBICYIIMBaHUE; JUOPUIU3AIMS; JACHCTBUE
OCMOTHYECKOTO JIaBJICHUSI.
2.Binsinue XMMU4eCKNX (PaKTopoB
XHUMHUYECKHE BEUIECTBA MOTYT TOPMO3UThH WJIU MOJHOCTBIO MOJABIATH POCT
MUKpOOpraHu3MoB. Eciu Xxumudeckoe BEIIECTBO MOJIABISAECT POCT OaKTepuid, HO
MOCJIE YCTpPaHEHUSI €ro BO3JCHCTBUSA MX POCT BO30OHOBISAETCSA, TO ATO SIBJICHUE
Ha3blBaeTcss  OakTepuocTtazoM  (0aKTEpUOCTATHUYECKUM  JEMCTBUEM),  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
TSDKEIBIX METAJUIOB, KUCJIOT, IeNI0Yeid, CIUPTOB, KpacuTenel, peHoma, kpe3ona,
dbopmainbaeruma.



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 UJIn 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.

7. AHTUOHMOTHUKHU

(ot rpeu. anti — mpoTuB, bios - XKHU3Hb) — OHOJOTUYECKH AKTHUBHBIC
BEIIECTBA, OOpa3yeMble B IMpPOIECCe >KU3HEACATEIBHOCTU T'pUOOB, OakTepui,
JKUBOTHBIX, PACTCHHM, a TaK K€ CO3/IaHHBIE CHHTETHYCCKHUM ITyTEM, CIIOCOOHBIC
n30MpaTeNbHO TOJABIATH POCT U yOWBATh 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 MPOUCXOKICHUS.

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.

8. MukoJiorusa

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
IJI0/IOHOIIEHHUS, 00Jiee YCTOMUYMBBI, YeM CBOOOJHO Jiexalue 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.

9. Bo3oyauTesim AepMaTOMHKO30B

1. Bo3Oynurens Tpuxohutuu
2. Bo30yauTenb MUKPOCTIOPUHT
3. Bo3byautens dasyca

4. Bo30ynuTens NeHUITMILIEZA
5. Bo3byautens acieprumiésa



6. Bo3OyauTens MykopMuKO3a

Bo30ynuTenn MUKO30B, BBI3BIBAEMBIX JPOXIKEIIOT00HBIMU TPHOaMU
7. Bo30yauTenb KaHIUIaMHKO3a
8. Bo30yauTens 3MM300THYECKOT0 JIUM(paHTHUTA

Jleuenne:
* Tpuxoduruu, wmwmkpoconpum — Lime sulfur Dip, xmorpumazon mo
UHCTPYKIIUU.

* Bopukonazon — 12-18 mr/kr — 3-12 Mecsiien

* + lHTpakoHazon (C OCTOPOKHOCTHIO apbl, HEIb3s ISl )KaKO U KOHTOJIE3CKUI
nonyrai) 2,5-5 mr/kr 1p/nens 3-12 mec

* < Tepounadun — 10 -15 mr/kr 2p/aens 3-12 mec

« « Kerokonazon 20 mr/kr 2p/nens 3-12 mec

e e« ['ematonpoTeKTOpPHI

* + Hucrarun

e ¢ AHTUOMOTHUKH

* Tlopaxx€HHbIe acrieprwjulaMu KopMa 00€33apa)KuBalOT yJIbTpadroIeTOBHIM
obmydyenunem. s oGe33apaxuBaHUsl KOpMa M MPOTYKTOB €ro MepepaboTKu
WCIIOJB3YIOT AMMHAYHYI0 BOJY C IOCJIEIYIOIIHMM HarpeBanueM Iipu 180-
200° C. 3aTxisle, u 3amIecHeBebe KopMma mposapuBaior mpu 100 ° C B
teueHne 30 — 60 MuH.

10. Bo36yauTeny MHPEKIMOHHbIX 3200/IeBAHUH

[Ipu xapaxktepuctuke BO30yauTeNeH HEOOXOAWMO 3HATh HUCTOPHUIO OTKPBITHUS
BO30yuTens, Mopdosiorndeckue (popma, pazmepsl, MOJABUKHOCTh, CLIOCOOHOCTD
00pa3oBBIBATh CIIOPY M KarcyJly, OTHOILIEHHE K OKpacke Mo I'paMmy wim Ipyrum
METO/IaM), KyJIbTypalibHble (THN [bIXaHHS, XapaKTepHbIE MPHU3HAKKM pPOCTa Ha
MPOCThIX, CHCHHAIBHBIX W  JIPYTUX TUTATENbHBIX  Cpelax) IPU3HAKHU.
YcroitunBocTh  BO30yauTeNs K (akTopamM BHEIIHEH cpeibl, MaTOT€HHOCTh
(BOCTIpUUMYMBBICKUBOTHBIE) W TaToreHe3. OTOOp MaTOJIOrMYEeCKOro maTepuana
JUISL UCCJICIOBAHUS, JA0OPATOPHYI0 M JPYryl0 AHarHocTuky. MMmyHUTET o
cpeacTBa crienipruyeckor npodUIaKTUKH.

C yuéroM BBIIIE U3JIOKEHHOTO, HEOOXOAMMO JaTh XapaKTEPUCTHUKY
BO3OYAUTEISAM CIAEAYIOMMUX WH(PEKITMOHHBIX 3200JICBAHMIA:

1. CanpMoHemnne3
Komubakrepnos
Cubupckas si3Ba
TybGepkyné3
[Tapaty6epkynés

a s wn



o

[TacTepennés

~

Poxxa cBuHei

©

Can

bpynennés

10.JIenTocmpo3

11.JTucrepuos

12. Bubpuo3

13.Jluzentepusi cCBUHEH
14.Cronbusik

15. borynusm
16.OMdpuzemato3Hbiii KapOyHKYII
17.Hexpobakrepnos

2. Metoanieckre peKOMEHIANH K IPAKTUICCKAM 3aHATHSIM

[IpakTrueckne 3aHATHS JAlOT BO3MOXHOCTH CTYJICHTaM MPHOOPECTH
HaBBIKM pabOThl B MHUKPOOMOJIOTHYECKOW jabopaTropuu, paspaborath U OoJjiee
JETATBHO U3YYUTh HEKOTOPHIE BOMPOCH TEOPETUUECKOTO Kypca.

OOBEKThl M3YyYEHUS — MHUKPOOPTaHU3MBI — HEBUJAMMBI HEBOOPYKEHHBIM
J1a30M, TIO3TOMY CTYJIEHTBHI MOTYT O3HAaKOMHUTHCA C HUMH TOJIBKO C IOMOIIBIO
MHUKpPOCKOIa. DTO OTJIMYaeT paboTy B JabOpaTOpuud MO MHUKPOOHMOJIOTHU OT
HEKOTOPBIX JIPYTUX OHOJOTMYECKUX JUCUUIUIMH. B mporecce usydeHus y
CTYJICHTOB CKJIQJBIBAIOTCSl ONPEJICICHHBIC TIPEICTABICHUS O MUKPOOPTaHU3MAX, O
WX pOJIM B TPHPOAEC W B TOW OTpaciu, TAe MPEACTOMT paboTaTh OymylieMy
cneruanucty. OBJaicHHe MHKPOOHWOJIOTHYECKUMH HAaBBIKAMH, 3HAKOMCTBO CO
CTpOEHUEM, KYJIbTypaJbHBIMH, OHOXUMHUYCCKUMHU W JPYTUMU CBOWCTBAMH
MHUKpPOOOB TTIOMOTYT BETEPHHAPHOMY Bpady, BETEpUHAPHO-CAHUTAPHOMY IKCIIEPTY,
TEXHOJIOTY, 300TE€XHHKY MPaBUIBLHO, OCMBICICHHO IOJAOWTH K HCIHOJb30BaHUIO
MHOTHX TTOJIOKUTEIBHBIX CBOMCTB 3THX CYIIIECTB HA MPAKTHKE.

Bce 310 cozmaer OmaronmpusiTHBIE YCIOBHS JUIsl OPTaHM3AIMH JIUCKYCCHUH,
MOBBINIAET YPOBEHb OCMBICIICHUSI K 00O0OIIEHUSI U3YYEHHOTO MaTepuara.

[lepBoe BBOJHOE MPAKTHUECKOE 3aHSATHUE MO MHUKPOOMOJIOTHH 3HAKOMHT
CTYJIEHTOB C MHKPOOHOJIOTHYECKON J1abopaTopueil, TEXHUKOW Oe30MacHOCTH,
MUTATEIbHBIMA ~ CpeJlaMd W TEXHMKOWM uX mpurotoBieHus. CTyaeHTbI
CaMOCTOSATENLHO JIENAI0T MTOCEBBI MUKPOOPTAHU3MOB Ha TUTATEIIBHBIC CPEJIBI.

Ha mnpaktudeckux 3aHATUSX CTYACHTHI CaMOCTOATENIBHO, B Tapax WIH
HEOOJIBIITUMH TPYIIIaMU TOTOBST y4aTCs TOTOBUTH NMUTATEIBHBIC CPEIbI, U3YYAIOT
METOJIbI CTEPHIIN3AITIH, OCBaMBAIOT  TEXHUKY  MHUKPOCKOITHUPOBAHHSI,
MPUTOTOBJICHHE  OAKTEPHMOCKOIMMUYECKOTO0  Tpermapara pa3HBIMH  METOJaMH,
OCBaMBAIOT MPOCTHIC U CIOKHBIC METOABI OKPACKH MHUKPOOPTAHU3MOB, OITMCHIBAIOT
KyJIbTypaldbHbIC, ONOXHUMHUYECKHE CBOMCTBA MUKPOOPTaHU3MOB. B 0J10Ke M3ydeHMs
MHUKOJIOTUA H3y4aroT MOP(OJIOTHIO TUIECHEBBIX T'PUOOB, TOTOBSAT CIICIIHAIBHBIC
MUTATEIbHBIC CPEAbI, JENAl0T IMOCEBHl. J[oMa BBIpANIUBAIOT IUIECHEBBIE TPUOBI-
canpo(uThI, a Ha MPAKTUYECKUX 3aHATUAX YCTAHABIMBAIOT BUJI IJIECHEBOTO rproda.



[Tpu uszydeHun MOpQoOIOTHH NPOXIKEH, TaKKe 3apaHee BBIPAIUBAIOT KYJIbTYpPY
npoxoked. J[nms M3ydeHHs MaTOTEHHBIX APOXIKEH OT COOCTBEHHBIX MHTOMIIEB
OepyT Ma3Kkh M COCKOOBI C KOXXH W YIICH, Ha MPAKTHYCCKUX 3aHATHSAX YydaTcs
BBIJICTISITH IPOKKH U OTIPECIIATh UX BUIOBYIO MPUHAIJICHKHOCTb.

B Onoke caHWTapHOW MHMKPOOWOJOTHMH H3y4aloT METOAbI 0TOOpa
MaTOJIOTUYECKOTO MaTephalia M OTOMpAalOT €ro; 3apaxxaloT J1abopaTOPHBIX
KUBOTHBIX W Y4YaTCs BBIICTATh YUCTYIO KYJIBTYPY MHKPOOPTAaHM3MOB, a TaKKe
yCTaHaBJINBAThH MaTOTEHHOCTh MHUKPOOPTaHU3MOB.
Yyatcs ompenensaTh OaKTepUATBbHYIO 3arpsS3HEHHOCTh BO3IyXa B ayJUTOPHUIX
YHUBEPCUTETA, OMPENEATh OaKTEPHAIBHYIO 3arpsS3HCHHOCTh BOJABL. A Takke
ydaTcs ONMpPEAeNATh Ka4eCTBO MPOMYKTOB MUTAHUS (TSI 3TOTO 3apaHee MOIyJaroT
JIOMaIlTHEee 33JaHie JJOMa UCIIOPTUTH MsICO, sIIa U MOJIOKO).

[Ipu sTOM CTyAEHTBHl pabOTAlOT B JIAOOPATOPHH, Y3HAIOT YCTPOMCTBO
naboparopur, paboTalOT Ha OOOPYMOBAaHWUHU TMOJ MPUCMOTPOM U KOHTPOJIEM
Mperno/iaBaTelis.

B xoze mpakTUYecKOro 3aHITHS Y CTYJIEHTOB (DOPMHUPYIOTCS MPAKTUUECKUE
HABBIKU U MTPOUCXOUT «ITOCTAHOBKA PYK».

[Ipu mnpoBeneHWHM TPAKTUYECKUX  3aHIATHM  peaqu3yeTcss  MPUHIIMI
COBMECTHOM JIEATENIbHOCTH CTYJIEHTOB. [Ipu 3TOM Mpoiiecc MBIIUICHHS U YCBOCHHUS
3HaHMM OoJiee YPPEKTUBEH B TOM Cllydae, €CJIM PEIICHUE 3a7a4l OCYIIECTBIISIETCS
HE WHANBUIYAIBHO, a MPEAINOoJIaracT KOJUICKTHBHBIC YCUITHS.

11. CnMCcOK BONIPOCOB AJI1 BBINOJIHEHUS KOHTPOJIbHOM PaGOThI
CTyAEeHTaMH 3a04YHOIr'0 00y4YeHU M0 ClelMa/IbHOCTH
«BeTepuHapusa»

KonTtposnbHas paboTta JoKHA COEPKATh CICTYIONINE pa3aelibl:

1. TutrynpHbIl TUCT. TUTYJIBHBIN JIUCT TOJKEH BKIIKOYATH:

HalMEHOBaHUE BY3a, (akysbTeTa, Kadeapbl; HAMMEHOBAHUE TUCIUIUIUHBL;
Ha3BaHue Tembl; OO cTyaeHTa u npenogaBaTest; o BHIIOTHECHUS.

2. OrnaBnenue. B paHHOM »JIEMEHTE MNPUBOJUTCS 3aroJIOBOK BCEX
CTPYKTYPHBIX 2JIEMEHTOB pedepara.

3. Beenmenune. Bo BBeaeHuM pgaeTcs KpaTkas OIIEHKAa COBPEMEHHOTO
COCTOSIHUS ~ HCCIIEyeMOrO0  BOIMpOCa, OOOCHOBBIBACTCS TEOpPETHYECKas U
MpaKkTUYECKas aKTyaJIbHOCTh IIPOOJIeMbl, (DOPMYITUPYIOTCS 1EeJIb U 3a7a4l PaOOTHI.
OOt TEKCT BBEICHUS HE JOJKEH MPEBBIIATh IBYX-TPEX CTPAHMII.

4. OcHoBHas yacthb. CoaepxaHre OCHOBHOM YaCcTH ONPEACIISIETCS 3aJaHUEM
¥ BKJIIOYAET OTBETHl HA BOIMPOCH MO MHUPpyY 3au€Tku. OOIMIA TEKCT OCHOBHOMU
4acTH JOJDKEH ObITh 10-15 crp. mammHonucHoro tekcrta A4 (¢ marepBajioM B 1,5
ctpokn), mpudt 14 nt Times New Roman.



5. aximoueHue. 3akI0YeHne JOKHO COJIEPKaTh BBIBOJIBI IO BCeil paboTe

pedepara. OOmMII TEKCT 3aKIIOUYEHHUsS] HE JOJDKEH TMpeBbIIaTh OIHOU-IBYX
CTpaHHIL.

6. Crucok JIUTCPATYPHEI. Crmcok AOJDKCH COACPIKATD ICPCUCHb NCTOYHUKOB,

UCIIONb30BAaHHBIX TIPU BBHINIOJHEHUH KOHTPOJBHOM paboTel (He wmenee 10

HMCTOYHMKOB 32 MOCJICAHUE 5 JIET).

Kaxnas paboTta Ao0KHA BKIIOYATh BBIMOJHEHHUE CIEAYIOIIMX PHUCYHKOB:
Puc.1. OcHoBHbie popmbl OakTepuii

Puc.2. Cxema cTpoeHust 6akTepuanbHON KIETKH

Puc. 3. AKTUHOMUIIETEI

Puc. 4. Mukpockonudyeckue TpuUObl: MYKOp, NEHULMII, aCIepPrul,

by3upuym

©ooN kWD

10
11
12
13
14

17

19.
20.
21.

22.
23.

Puc. 5. Cxema cTpoeHus Bupyca (BUpHUOHA)
Puc. 6. Cxema ctpoenus 6aktepuodara

Pasznen L

[Ipenmer «BerepuHapHas MUKpoOHOsOTHs». McTopusi BeTepuHApHOW MHUKPOOHOIOTHU
KaK HayKU U €€ OCHOBOIIOJIOXKHUKH

[TpuHIMNIBI KTaccUpUKALMA MUKPOOPTaHU3MOB

OcHoBHbIE (GOpMBI OaKTEpUIl U UX BETUYHMHA

CrniocoObl OKpacku MUKPOOPIaHU3MOB (IIPOCTHIE, CII0XKHBIE)

CrpoeHure MUKpOOHOH KIIETKH

[Iporecc ciopooGpazoBanust y OAMILIT U 3HaAYEHUE CIIOP

Mopdonorust akTHHOMULET, IIJIECHEBBIX TPUOOB U IPOACKEN
Mopdonorust pukkeTcuid, XaaMuaui, Mukoruiasm u L- popm Oakrepuit
XUMHYECKUH COCTaB MUKPOOOB

IInTaHne MUKPOOPraHU3MOB

. JIpIxaHne MUKpPOOPraHU3MOB U €r0 THUIIbI

. Poct u pazMHOKeHre MUKPOOOB B PUPOJE U Ha MUTATENBHBIX cpeiax
. [InutatenbHble Cpeabl ¥ TEXHUKA UX IPUTOTOBIICHUS

. HeiictBue pusnyeckux HpakTopoB Ha MUKPOOPTraHU3MBbI

15.
16.

JleiicTBre XuMU4ecKuX (aKTOPOB HA MUKPOOPTaHU3MBI
MerToibl cTEpUIN3aIUU

. HeiictBue Ouonornyeckux (axropos. bakrepuodaru 6axrepuodarus
18.

AHTUOMOTHKM M HUX TMPOUCXOXKIEHHE. MexaHusM JAeWcTBUS aHTHOMOTHKOB Ha
MHUKpOOHYIO KiIeTKy. OnpezeeHre akTHBHOCTH aHTHOMOTHKOB.

Muxkpodopa Ho4YBBI

Mukpodiopa Bo3ayxa

Muxkpodnopa Boabl. MukpoOHOE YHCIO, KOMU-TUTP W KOJU-UHIEKC — II0Ka3aTesln
CaHUTAPHOTO Ka4eCTBa BOJbI

Muxkpodiiopa Tena KUBOTHOTO

Bposxenue u ero BUbI



24.
25.
26.
27.
28.
29.
30.
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.

Pons MUKpOOOB B pa3ioKeHUH KIETYATKU

AMMoHUUKAIKS OSIKOBBIX BEIIECTB M MOYCBUHBI

[Tponecchl HUTpU(DUKAUHN U ASHUTPUDUKAITIH

dukcanus MOJIEKYIIPHOTO a30Ta MUKPOOPTaHU3MaMH

V3MeH4YMBOCTH OCHOBHBIX MTPU3HAKOB MUKPOOPTaHNU3MOB

MarepuanbHble OCHOBBI HACIEICTBEHHOCTH, CHHTE3 OeJIKa ¥ TEHETUYECKUH KOJT
OnudutHas MUKpodIopa

JlnHaMPKa MUKPOOMOJIOrMYEeCKUX M OHMOXMMHYECKHX IPOIECCOB MPU CHUIOCOBAHUHU
KopMa.

JlnHaMuKa MUKPOOHOJIOTHYECKUX MTPOIECCOB MPH CEHAXKUPOBAHUH KOPMa

JpoxKeBaHHEe KOPMOB

[Tonmyyenne MUKpPOOHOTO OeKa A1 KOPMOBBIX Ieei

VcTouHMKH 3arpsi3HEHUs MOJIOKA M TUHAMHMKA MHUKPOOMOJOTHYECKUX IMPOIECCOB B HEM
npu xpaHeHud. [Topoku Mos10ka MEKpOOHOTO TPOMCXOXKICHUS

WNudexunonnsie 001e3HHU, IepeaaBacMble Yepe3 MOJIOKO

[IpyHIMOB TPUTOTOBICHUS KHCIOMOJIOYHBIX MHPOJYKTOB W HMX IPAKTHYECKOE
pUMEHEHHE

[Topua msica, BeI3bIBaeMasi MUKpOOPTaHU3MaMHU

Omnpenenenne 6akTepuaIbHONH 00CEMEHEHHOCTH Msica.

[TummeBbie TOKCUKOMH(EKITNHA U TOKCUKO3bI MUKPOOHOTO TIPOUCX 0K ICHHS

[Topua s, BeI3BIBacMasi MUKpooprann3MaMu. CriocoObl XpaHEeHUsI 1 KOHCEPBUPOBAHUS
UL

buorepmuueckoe obe33apakMBaHue HaBO3a

Paznen 11

Canpodutsl 1 mnapaszutbl. OrnpeneneHue MOHATUH «UHPEKUUsD», «MH()EKIMOHHBIHI
IpOLECC U «MH(DEKIIMOHHAs O0IE3HbY

[TaTorenHocTs, BHPYICHTHOCTh. DaKTOpPHl BHUPYJICHTHOCTH — WHBA3UBHOCTh U
TOKCHTE€HHOCTh MUKPOOPTaHU3MOB

[TyTn BHEpEHHS B OpTraHU3M, pAacIPOCTPAHEHHs B HEM W BBIICTICHUS U3 HETO MHUKPOOOB.
®opmbl HHpEKLINH.

VYcinoBusi BO3HMKHOBEHUS MH(MEKLIMHM W 3HAu€HHE BHEIIHEH cpeasl M COCTOSHUSA
OpraHu3Ma B 3TOM Ipoliecce

JluHamuKka MH(EKIIMOHHOTO Mpolecca

Pazgen 111

NmmyHUTET 1 €ro BUJIBI

Hecnemuduueckue GpakTopsl 3alUTH OpraHr3Ma

LlenTpansHbie 1 nepudepudeckre opraubl TMM(POUTHON CUCTEMBI
NMMyHOKOMIIETEHTHBIE KIIETKH

Crnenunduueckue GakTophl 3alIUTH OpraHU3Ma

AHTHTEHBI U UX CBOICTBA

AnTHTENa, UX CBOMCTBA, CHHTE3 aHTHUTEN

NmmyHoNOrnyeckas namsTb, UMMYHOJIOTHYECKAS] TOJIEPAHTHOCTh



56. Anneprusi. [ 'MmepyyBCTBUTEIBHOCTh  HEMEMJIEHHOTO  Tuma  (aHadwmiIakcus) U
3aMeJIeHHOro0 Tumna. [IpakTuueckoe NpuMEHEHHE MTOCIIEIHEN

57. UmMmyHOE(pULINTBI, AyTOMMMYyHHBIE OOJIE3HHM, HMMMYHHBIi OTBET NpU CTapeHHUH
Opranusma

58. OcoOeHHOCTH UIMMYHUTETA IPU OAKTEPHATBHBIX WHPEKIHIX

59. Bak1Hbl, IPUHIUIIBL KX IPUTOTOBIICHUS U IPUMEHEHHE

60. ['unepuMMyHHBIE CBHIBOPOTKM M TaMarjioOyJMHBI, UX TOJIy4YeHHE M MPAKTHUYECKOe
pUMEHEHUE

61. [IpaBusnia B3ITHS U IEPECHUIKH MMaTMaTepHaa JIjs JIabopaTOPHOTO UCCIIEeIOBaHUS

62. Peakuus arrmotuHarmu (PA) 1 MeTO/IBI €€ TOCTAaHOBKH

63. Peakuus cBs3piBanus komruiemenrta (PCK)

64. Peaxuus npenunuranuu (PI1, P/IIT)

65. MeTo/1b1 BBIJICIIEHUS YUCTHIX KYJIBTYpP

66. Onpenenenue MoABMKHOCTH MUKPOOPTaHU3MOB

Paznmen IV

67. Bo30ynuTens cTaduioKOKKO3a

68. Bo30ymuTenb MbITa

69. Bo30OynuTens IUIUIOKOKKOBON MH(EKIINN
70. Bo30ymuTenb TyOepKye3a

71. Bo30ynuTenp naparyoepkyiesa

72. Bo30yauTenb pOXKU CBUHEH.

73. Bo30ynuTenb nactepesuiésa.

74. Bo30ynutens Opyuennésa.

75. Bo30ynuTens cana.

76. Bo30OymuTens s11epuxnosa.
77.Bo30ynuTenpb calbMOHENIE3a.

78. Bo30ynuTens CHOMPCKOI SI3BBI.

79. Bo30ymuTels aMKapa.

80. Bo30Oynutens 60Tynu3ma.

81. Bo30Oyutens cTONOHSKA.

82. Bo30yuTenp 3710Kka4eCTBEHHOTO OTEKA.
83. Bo30ynuTenb HekpobakTeprosa.

84. Bo30OynuTens INCTEpHO3a.

85. Bo30yuTenb BHOpHO3a.

86. Bo30OynuTens TU3eHTEpUN CBHHEH.

87. Bo30OynuTens JIenToCnupo3a.

88. Bo30OynuTens TpUXOUTUH U MUKPOCOPUH
89. Bo30yauTenb aKTHHOMHKO3a

90. Bo30OynuTens NeHUIMILIESA.

91. Bo30OynuTens acrepruuiésa.

92. Bo30yauTel b MyKOPOMHKO3a.

93. Bo30ynuTens KIaBHIIETICTOKCHKO3a.

94. Bo30OynuTens cTaxuOOTPHOTOKCHUKO3a.
95. Bo30ynuTens acrepruioTOKCHKO3A.



96. Bo30ynuTens ¢y3apuoTOKCHKO3a.

NocnepHAas undpa 3a4ETKM

Ipeanociaexnss uudpa 3a4éTku

In 1 2 3 4 5 6 7 8 9 0

dp

3a4de

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
pEeaKIMil MUKPOOPTaHU3MOB K KpaitHe HEOJIaronpusTHBIM YCIOBUSM BHEUTHEN CPEIbl.

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 — TEepMHUH, 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
opraHv3Ma, B3aWMOJICUCTBYIOIEE CcO crnernuduueckuMu 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
crienuPpUIecKd ¢ HUMH B3aWMOJICHCTBYIOITUH.

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 TPO(OUIAKTUKY U JIEYCHUS 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; BBITIOIHSET
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 COCIWHCHHUS  Pa3HOU
XUMHUYECKOW TPUPOJIBI, aOCONMIOTHO HEOOXOAMMBbIE B HEOOJBIIMX KOJWYECTBAX ISt
HOPMaJILHOW JKM3HENCITCILHOCTH OPTaHW3MOB YEJOBEKAa W JKUBOTHBIX. lIpmpoaHbie
HMCTOYHUKHA BUTAMHHOB — TJIABHBIM 00pa30M PACTCHUS U MUKPOOPTaHU3MBI.

Bpemsi reHepanum - BpeMs, 32 KOTOPOE B TOIYJISIIIUN 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 BO3JICHCTBUI).

leab-¢puabTpamust - cmoco0 pasfeneHus BEHIECTB MO pa3Mepy HX MOJEKYIL,
OCHOBAHHBIN Ha UCIIOJIb30BAHUU MOJIEKYIISIPHBIX CHUT.

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

I'en - enununa nHacnenctBeHHoctu; ydactok JHK, comepxkamuii cnenuduaeckyro
JUTS KaXXI0TO Te€HA IMOCIeI0BAaTeIbHOCTh HYKIICOTHIOB.

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

Nuaykuust ¢epMeHTa - yBEIMYEHHUE CKOPOCTH CHHTE3a (EpMEHTa 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 €MKOCTh C MEIIaJKoi, 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.

KJ10H - reHeTH4ecKu 0JTHOPOTHOE TOTOMCTBO OJTHOM 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 - cnenuduyeckue HU3KOMOJEKYJISPHbIE 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 KOHTAaKTE€ KIETOK (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 MUKPOOPTaHMW3MOB IOJ BIMSHUEM 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 —  o0oOmiaroniee  Ha3BaHWE  MOJIGKYJ,  OTHOCSAIIMXCS K
UMMYHOIJIOOYIMHAM U 00pa3yeMbix JuMdonuTamMu. BKIIIOUeHBI B CHCTEMBI MNeperayu
CUTHAJIOB MEXY KJIETKAMU UMMYHHON CUCTEMBI.

JInopuiabHoe BoicymnBanne (JIMO(pUIN3ANUA) — METOJ BbICYIINBAHUS LIEIEBOTO
MPOJYKTA 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 OMHOU KYJIbTYpPaIbHOM Cpelbl
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 MMMYHU3ALINH.

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 umcie oTneIbHBIC TESHBI.

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

IIpoTteonn3 - hepMeHTATUBHOE paclIeryieHue OEIKOB.

I[IporeonuTnueckue ¢epmenTbl (mporea3bl) - (QEpPMEHTHI, PpPACHICIUISIONINE
NENTUAHbIE CBSA3H B OEJTKOBBIX MOJIEKYJIaX.

IIpoTonact - MUKpOOHas WM PACTUTENIbHAS KJIETKA, TUIICHHAS KIIETOYHON CTCHKH.

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

PCOUIIMCHTA ITPHU KOHBIOrallkuK MCPEXOAUT 'CHCTUUCCKAA I/IH(I)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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