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Jlexkuust Ne 1.
1. Tema: O6mast MUKPOOHOI0THSI U BHPYcoorusi. MopdoJiorusi 6akTepuii 1 BUPYCOB.
2. Heab: O3HaAKOMUTH CTYJIEHTOB C MOP(HOJIOTHEH CTPYKTYPOU OaKTepuaIbHOM KIETKH U BUPYCOB
U MX POJIbIO B ATOJIOIMH YEJIOBEKA.
3. Te3uchl JeKUH.

Muxkpoopranu3zMsl — Haubosee IpeBHss (hopMa OpraHu3aliy KU3HA HA 3emiie, OHH
MOSIBUJIMCH 33JI0JITO IO BOBHUKHOBEHUSI PACTEHUH U )KUBOTHBIX — IPUMEPHO 3-4 MIIPA. JIET TOMY
Ha3a/. B HacTosiee BpemMsi MUKPOOPTaHU3MBI TIPEJICTABIIIOT COOOH 10 KOTMYECTBY CaMyIO
3HAYUTENBHYIO H CaMYI0 Pa3HOOOpa3HYIO 4acTh OPraHU3MOB, HACEISIIOIIMX Ouocdepy 3emin. IT1o
MOCITYKHMJIO OCHOBAHUEM JUTSI pa3AesICHUs BCEX MUKPOOPTaHU3MOB Ha 4 OOJBIINX IapCTBa:
OakTepuu, rpudbl, MpocTeiue u BUpychl. Kaxas u3 HUX SBIsSETCS 00bEKTOM U3yUeHUs
OTJIEIbHBIX Pa3/Ie]IOB MUKPOOHOJIOTUH, CAMOCTOSITENIbHBIX JUCLUILINH — 0aKTEPHOIOTHH,
BUPYCOJIOTUU, MUKOJIOTHH, TPOTO300JIOTHH U aJLIEPTOJIOTHH.

Mopdosorus u cuUCTeMAaTHKAa MHKPOOPraHu3MoB. Mopdosorus MHUKPOOPraHU3MOB
u3ydyaeT MX BHEIIHUN BHI, (HopMy U OCOOEHHOCTH CTPOCHHS, CHOCOOHOCTh K JBHKEHHIO,
CHIOpoo0pa30BaHUIO, CIIOCOOBI pazMHOXKEeHHsA. Mopdosiornyeckue NpU3HAKA HIPAIOT OOJBIIYIO
POJIb B pAaCMO3HABAHUH U KiIaccuuKauy MUKpoopranu3MoB. C IpeBHEHIINX BPEMEH KUBOI MU
JeIUIM Ha JIBa L[apCTBa: L@APCTBO PACTEHUM U LIAPCTBO KMBOTHBIX. Korma ObLI OTKPBIT MuUp
MHUKPOOPIaHU3MOB, TO MX BBIJIEIWIN B OT/ENbHOE AapcTBO. TakuM oOpas3oM, 10 X1X Beka Bech
MHUpD JKUBBIX OpraHM3MOB JEIWIM Ha TpU LapcTBa. B Hauyane B OCHOBY KiacCHU(pUKaLUU
MHUKPOOPIaHU3MOB OBIIM IOJIOKEHBl MOP(OJIOrHYecKre MpHU3HAKM, TaKk Kak OoJsiblle O HHUX
yenoBek HU4ero He 3Hai. K xoniy X1X Beka ObUIO OMMCAaHO MHOTO BHJIOB; pa3HblE€ YU€HBIE, B
OCHOBHOM OOTaHMKH, JAEIMIM MHUKPOOPTaHU3Mbl Ha TPYMIbI, NPUHATHIE I KiAacCHUpUKaUu
pacrenuii. B 1897 romy mis cucTeMaTMKM MHKPOOOB CTalM HCIONB30BaTh, HapsIy C
MOp(OJIOTHUECKUMH, M (U3NOJOTHUECKUe Npu3Haku. Kak BBIICHWIOCH BIOCIEICTBUM, JUIs
HayyHO OOOCHOBAaHHOM KiacCHU(HUKAIMU OJHUX KAKUX-TUOO NMPU3HAKOB OBIBAET HEJIOCTATOYHO.
IToaTOMy MCIOIB3YIOT KOMIUIEKC IPU3HAKOB:

-Mopdonornyeckue  (popma  KJIETOK,  pa3Mepbl,  MOJBUKHOCTb,  pPa3MHOXECHHE,
criopooOpa3oBaHue, okpacka 1o I'pamy);

- KyJIbTYypaJibHbIE (XapaKTep pocTa Ha KUJKUX U IUIOTHBIX MUTATEIbHBIX Cpeaax);

-(pusnonoro-onoxumMmuyeckue (Xapakrep HaKarIMBaeMbIX IPOIYKTOB);

-reHotunuyeckue (pusnko-xummuueckue coiicraa JJHK).

I'eHocucTemaTka MO3BOJISIET ONPENEIUTh BHUJ MUKPOOPIaHHM3MOB HE IO CXOACTBY, a IO
POZACTBY. YCTAaHOBIIEHO, YTO HYKJIEOTHAHBIM coctaB cymmapHoi [IHK B mpomecce pazsutus
MHUKPOOPIaHU3MOB B Pa3HbIX yCJIOBUAX He u3MeHsercs. nentuunsl mo cocraBy JHK S- u R-
dopMmbl. OOHapyX eHbl U TaKHe€ MHKPOOPTaHU3MBbI, KOTOpPbIE MMEIOT CXOJHBIH HYKICOTHIHBIN
cocraB JIHK, X0TS M OTHOCATCA K pa3HbIM CHUCTEMAaTHMYECKUM IpyNIaM: KUIIEYHbIE MAJTOYKH U
HEKOTOpbIE KOpPHUHEOAKTEpHH. DTO YKa3blBa€T HA TO, YTO TPH CHCTEMATHKE (TaKCOHOMHUM)
MHUKpPOOOB ClIelyeT YUUTHIBATh Pa3HbIC MPU3HAKH.

Jlo HemaBHEro BpEMEHU BCE JKMBBIE CYLIECTBA KJIETOYHOTO CTPOEHHSI B 3aBUCHUMOCTH OT
B3aMMOOTHOULIEHMSI SiApa M OpraHeill C IUTOIIa3MOM, cocTaBa KJIETOYHOM CTEHKHM U APYTrUX
MPU3HAKOB WU Ha JIBE TPYMIIbI (I[apCcTBa):

1.1 TIpoxapuoThl-HosiepHbIe (OTHECEHBI — OPTraHU3MbI, HE MMEIONINE YETKO BBIPAKEHHOTO
snpa, npencrapiennoro mojiekynord [JHK B dopme kombIiia; B cocTaB KIETOYHOM CTEHKH BXOAHT
NEeNTUOTIIMKAH (MyperH) U TeHXO0eBble KUCIOThI, pUOOCOMBI UMEIOT KOHCTAHThI CeIUMEHTAUN
70; sHepreTUyYecKue IeHTPhI KJIETKU HAXOASATCS B ME30COMAaX M OTCYTCTBYIOT OPTaHEIIbI).
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1.2 DykapuoThl-sAepHbIE (C YETKO BBIPAXKEHHBIM SIPOM, OTICJIEHHBIM OT IMTOIUIA3MBI
000JI0YKOI{; B KJIETOYHOM CTEHKE OTCYTCTBYET MENTHAOIIMKAH U TEHXO0EBble KUCIOTHI; PUOOCOMBI
IUTOIUIa3Mbl ~ KpylHee; KoHcTaHTa  ceauMeHTtarmu — 80;  SHepreTMyeckhe  MPOLECCHI
OCYILECTBIIAIOTCS B MUTOXOHJPHUSAX; U3 OpraHesl UMeeTcst KoMIuleke ["onb/pku U 11p.).

B nanpHeleM oka3aloch, YTO CpPEId MHUKPOOPTraHH3MOB €CThb M HEKJIETOYHBIE (POPMBI-
BUPYCBI U [TI03TOMY BBIIEIHIIN TPEThE IPyIITy (LIApCTBO) - BUpA.

OcHOBHOH (HU3IIEH) TaKCOHOMHUYECKON CAUMHUICH sBIsCeTCS BHUA. BUIbl 0OBbEIMHSIOTCS B
pOZBI, POJBI - B ceMeicTBa, CeMENCTBA -B MOPSAIKHU, MOPSAKH - B KJIACChl, KJIacChl - B OTIEIBI,
OTJIEJNbI - B IAPCTBA.

Bun- 310 COBOKYNMHOCTBH OCOO€H OJHOTO I€HOTHIA C SIBHO BBIPQKEHHBIM (DEHOTHUIIHMUYECKUM
CXOJICTBOM.

KynbTypa - MHMKpOOpPraHU3Mbl, IOJYyYEHHbIE OT JKHUBOTHOIO, 4YeJOBEKa, pAacTEHUs WIU
cyOcTpara BHEIIHEH Cpe/ibl U BBIPAIICHHBIE HA TUTATEIbHOM cpesie. UUCThIe KyIbTYPhI COCTOST U3
oco0eit 0JHOro BU1a (IIOTOMCTBO, ITOJIyY€HHOE U3 OAHOM KJIETKH - KJIOH).

Itamm- KyJapTypa OJHOTO M TOTO K€ BMJA, BBIIEICHHAs U3 pa3IM4HbIX cpel OOUTaHUS U
OTJIMYAIOIIMEC HE3HAYMTEIbHBIMM H3MEHEHHsMU CBoOWCTB. Hampumep, KulleyHas majlouka,
BbIJIEJICHHAs] U3 OpPraHu3Ma 4eJloBeKa, KPYIHOI0 poraroro cKora, BOJ0EMOB, I10YBbI, MOT'YT ObITh
pasHBIMU ILITAMMAaMHU.

2 Ilpoxapunothl (0aKTepuM M AKTHHOMMUETHI). bakrepun (IpoKapHoOTHI)-3TO OoJbIIast
rpymma MEKpoopraniu3mMoB (0kos10 1600 Bu10B), OONBIIMHCTBO U3 KOTOPBIX OJHOKJIETOYHBIE.
®opma u pazmepsl Oaktepuil. OcHOBHBIE (POPMBI OaKTEpUil: MAPOBUAHAS, TATIOUYKOBUIHAS U
u3Butas. lllapoBunHpie GakTepuu - KOKKM HMEIOT OOBIUHYIO (OpMY Iapa, BCTPEUAIOTCS
YIIJIOUIEHHbIE, OBAJIBLHON MM 6000BUIHON hopMbl. KOKKH MOTYT OBITH B BUJI€ KJIETOK OJMHOYHBIX
— MOHOKOKKHM (MUKPOKOKKH) WJIM COEIMHEHHBIX B pAa3JIMYHBIX COYETAaHHUSIX: IONApHO —
JUIIOKOKKH, 110 YeThIpe KJIETKHM — TETPaKOKKH, B BHJE Ooyiee WIM MEHee JJIMHHBIX IIeToYeK -
CTPENTOKOKKH, a TaKK€ B BUJE CKOIUIEHUIN KyOuueckoil ¢opMbl (B BHIE MAKETOB) M3 BOCHBMHU
KJIETOK, PacIoOJIOKEHHBIX B JBa sipyca OQUH HaJ APYTUM, — CapLMHbI. BCTpeuaroTcsi CKOIUIEHUs
HENpPaBWJIbHOM (OpMBI, HAIOMHUHAIOLIME TPO3AU BHHOIpaja, - cTapuIOKOKKHU. [lamoukoBUIHBIE
0akTepuu MOTyT OBITh OJMHOYHBIMM WM COEJMHEHHBIMH TIONMApHO — JAMUIIIO0AKTEpHH,
LENOYKAaMH 10 TPU-UEeThIpe U OoJiee KIeToK — crpentodakTepun. COOTHOIIEHUS MEXAY IJIUHON U
TOJILIMHOW TMajoyeKk ObIBalOT CaMbIMU pa3iNMYHbIMHU. VI3BUTHIE, WM WU3O0THYTHIE, OakTepuu
pa3anyaroTCs AJIUHOW, TONIUHON U CTENEHBI0 N30THYTOCTH. [lanodku, cierka u30rHyTsle B BUJIE
3anaToi, Ha3bIBalOT BUOPHOHAMH, MAJOYKU C OJHUM WM HECKOJbKMMM 3aBUTKAaMU B BUJE
LITONOpa - CIMPWIIAMH, & TOHKHE MaJIOYKH C MHOTOYMCIEHHBIMU 3aBUTKAMU — CIIMPOXETaMH.
bnarogapss MCMoONb30BaHUIO AIEKTPOHHOTO MHKPOCKOMA [UIsi U3YYEHUS MHKPOOPTaHH3MOB B
€CTEeCTBEHHBIX MPUPOJHBIX CyOCTpaTax ObUTM OOHApYXKEHbI OaKkTepuu, UMeroIne oco0yo Gopmy
KJIETOK: 3aMKHYTOTO WJIM Pa30MKHYTOTO KOJIblla (TOpOHMABI); C BBIPOCTaMH (IIPOCTEKAMM);
yepBeoOpazHoOil (pOpMbI — JUIMHHBIE C 3aTHYTHIMM OY€Hb TOHKMMH KOHLIAMH; a TaKXe B BHJIE
IECTUYTOJIbHOM 3BE3/IBI.

Pa3mepnl Oaktepuil oueHb Maybl: OT JECATHIX A0JEeH MHKpoMeTpa (MKM) IO HECKOJIbKHUX
MHUKpOMETpoB. B cpennem pasmep Tena GonbiinHCTBa Oaktepuil 0,5—1 MKM, a cpenHss JUIMHA
NaJIOYKOBUAHBIX OakTepuil - 2—35 MkM. BerpeuatoTest 6akrepuu, pa3smepbl KOTOPBIX 3HAYUTEIBHO
NPEBBIMIAIOT CPEIHIO BEIMYMHY, a HEKOTOpBIE HAXOIATCA HAa TPAaHW BHIUMOCTH B OOBIYHBIX
ONTUYECKUX MHUKpockornax. dopma Tena OakTepuil, Kak W HMX pa3Mepbl, MOKET HU3MEHAThHCS B
3aBUCHUMOCTH OT BO3pacTa M yCJIOBUH pocTa. OJHAKO MpHU ONPEAEICHHBIX, OTHOCUTEIBHO
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CTaOMJIBHBIX YCJIOBUSX OaKTEpUM COXPAHAIOT NPUCYLINE JaHHOMY BUAY pa3Mepsl 1 (popmy. Macca
GaKTepHaNTbHOM KICTKH O4eHb Maja, mpuomm3uTensbHo 4- 10-1'r,

Cmpoenue oaxmepuanvuou Kiemku. KiieTka IPOKApUOTHBIX OpPraHU3MOB, K KOTOpPBIM
OTHOCATCSA OakTepuu, 00JagaeT MNPUHLUUIMAIBHBIMH OCOOEHHOCTSIMH  YIbTPAacCTPYKTYPHI.
Knerounasi crenka (0005104Ka) - BaXKHBIA CTPYKTYPHBIH 37eMeHT OonbpIIMHCTBA Oaktepuil. Ha
JIOJIF0 KJIETOYHOW cTeHKH mnpuxoautcs or 5 mo 20% cyxux BemecTtB kieTku. OHa oOnagaeT
AIIACTUYHOCTBIO, CIY)KUT MEXaHWYECKHM OaphbepoM MEXAYy MPOTOIIAaCTOM MW OKpYKarouen
cpeloi, mpuaaeT KIeTKe olpeneneHHyo ¢opMmy. B cocTaB KIeTOUYHOW CTEHKHM BXOIUT
cnenuduyeckoe A MPOKAPHOTHBIX KIIETOK TETEPOIOIIMMEPHOE COCTUHEHHE - MENTHIOTJINKAH
(MypeuH), OTCYTCTBYIOIIMH B KIJIETOYHBIX CTEHKaX OJYKapUOTHbIX opraHusmos. Ilo meroxy
OKpAacKH, MpeajokeHHoMYy narckuMm ¢usukom X. I'pamom (1884 r.), Oakrepuu nensTcs Ha JBE
IPYNIbl:  TPAMIOJIOXKUTEIbHBIE M  IpaMOTpULIATeNIbHbIE.  ['paMIONIOKHUTENbHbIE  KIETKH
YIEPKUBAIOT KPACKY, a TPaMOTPHIIATEIIbHBIC HE YACPKUBAIOT €€, YTO 00YCIIOBICHO PAa3IUIUsSIMHU B
XMMHUYECKOM COCTaBE M YJIbTPACTPYKTYpPE HX KIETOYHBIX CTEHOK. Y TI'PaMIIOJIOKUTEIbHBIX
OaKkTepwii KJIETOYHBIE CTEHKM Oojee TOJICThIe, aMOp(HBIE, B HUX COAEPKUTCS OoybIIOe
koruecTBO MypeuHa (ot 50 go 90% cyxoil Maccel KJIETOYHONW CTEHKH) M TEMXOEBbIE KUCIOTHI
Knerounsie CTEHKH IpaMOTpULIATENFHBIX OaKTepHil 0ojiee TOHKKE, CIOUCTHIC, B HUX COACPIKUTCS
MHOTO0 JHuaI0B, Masio MmyperHa (5—10%) 1 0OTCYTCTBYIOT TEHXOEBBIC KHCIIOTHI.

Knerounast crenka 6akrepuii 4acTo ObIBAaeT MOKpBITA CU3bl0. CIM3UCTBINA CIIOM MOKET OBITh
TOHKHM, €][Ba Pa3JIMYMMbBIM, HO MOXXET OBITh M 3HAYMTEIBHBIM, MOXXET 0Opa30BBIBAThH KaICyIly.
Hepeako mo pasmepy Kalcyiga HaMHOTO HpPEBBIIACT OaKTepHalabHYIO KieTKy. Ocnu3HeHue
KJIETOYHBIX CTEHOK HWHOTJa OBbIBAa€T HACTOJIBKO CHIJIBHBIM, YTO KAarllCyJbl OTIENBHBIX KIIETOK
CJIMBAIOTCS B CJIM3HUCTbIE Macchl (300Trefd), B KOTOpPbIE BKparuieHbl OaKkTepuaibHbIE KIETKH.
OO0pa3yeMble HEKOTOPHIMHA OaKTEPHSIMH CIIM3HMCTBIC BEIIECTBA HE YICPKHUBAIOTCS B BHUJE
KOMITAKTHOM Macchl BOKPYI KJIETOYHOM CTEHKH, a AMPPYHIAUPYIOT B OKpyxarolryto cpeny. [Ipu
OBICTPOM Pa3MHOXKEHHUU B XKUAKUX CyOcTparax ciauzeolOpasyromye 0akTepuu MOTYT MPEBPATUTH
UX B CIUIOIIHYIO CIM3HMCTYI0O Maccy. Takoe siBleHHE HAOIIOAAeTCsi HMHOTAA B CaXapHCThIX
HKCTPAKTaX M3 CBEKJIbI MIPHU MPOU3BOJCTBE caxapa. 3a KOPOTKOE BPEMs CaxapHbI CUPON MOXET
IPEBPATUTHCS B TATYUYIO CIM3UCTYIO Maccy. OCIIM3HEHUIO TIOABEPIatoTCsl MSICO, KOJIOACKI, TBOPOT;
HaAOJII0JIaeTCsl TATYYECTh MOJIOKA, PaccoyioB, KBAlllEHBIX OBOIIEH, NMuBa, BUHA. VIHTEHCHMBHOCTH
cnu3eo0pa3oBaHsl M XMMHMUYECKHH COCTaB CIIM3M 3aBUCAT OT BHJA OakTepuil M ycIOBHIA
KynpTHUBUpoBaHuA. Karcyna o6nasaeT nojae3HbIMH CBOMCTBAMM, CIM3b MPEIOXPaHSIET KIETKH OT
HEOJarompusTHBIX YCIOBHH — Y MHOTUX OakTepuid B TaKWX YCIOBUSX YCHIUBACTCS
ciuzeobpasoBanue. Kamncyna 3amuimaer KJIeTKy OT MEXaHHYECKUX MOBPEXKJIECHHH M BBICHIXaHMS,
CO3/IaeT JIOTIOTHUTENBHBIA OCMOTHUYECKUI Oapbep, CIY)KUT MPENSATCTBHEM ISl MPOHUKHOBEHUS
¢daroB, aHTHTEN, HWHOIJA OHA SBJISETCS HCTOYHMKOM 3alacHBIX IHMTATENIbHBIX BEIECTB.
[{uTonnazmaruyeckass MeMOpaHa OTHEISET OT KJIETOYHOM CTEHKH COAEPKUMOE KIETKH. OTO
oOsi3aTenbHast CTPYKTypa J000H KieTkH. [Ipy HapylmieHHH LEeIOCTHOCTH LUTOIUIa3MaTHYeCKOH
MeMOpaHbl KJIETKa TepseT >XU3HECMOCOOHOCTh. Ha domio muTommiasMaTH4ecKoil MeMOpaHBI
npuxoaurcs 8—15% cyxoro Bemiecta kieTku. B memOpane cogepxkurcs 10 70—90% nunuaos
KIeTkH, TommuHa ee 7—10 am’. Ha cpe3ax KIIeTOK B STeKTPOHHOM MHKPOCKOIIE OHA BHIHA B BHJIE
TPEXCIOMHON CTPYKTYPHI — OJHOTO JIUIUIAHOTO CJIOS U JABYX HMPUMBIKAIOIIUX K HEMY C 00enx
CTOPOH 0enKOBBIX cioeB. L{uTonnasmarnyeckas MeMOpaHa MeCTaMU BIISTYMBAETCSI BHYTPb KIIETKH,
00pa3ysi BCeBO3MOXKHbIE MEMOpaHHbIE CTPYKTYphl. B Hell HaxoaaTcs pasnuuHble (epMEHTHI; OHA
NOJYIPOHUIIAEMa, UTPAaeT BaXKHYIO POJIb B OOMEHE BEIIECTB MEXIy KJIETKOH M OKpyXaromeil
cpenoit. Lluromnazma OakTepuanbHON KIETKHM MPEACTaBIsIET COOOM MONYKUIKYIO, BSA3KYIO,
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KOJUIOMJIHYIO CUCTeMYy. MecTaMu OHa NMpOHHM3aHa MEMOpPAHHBIMU CTPYKTYpaMH — ME30COMAaMHU,
KOTOpBIE€ MPOU3OIUINA OT UTOIJIa3MAaTUYECKOW MEMOpaHbl U COXPAHUIU C HEl CBsA3b. Me30COMBI
BBITOJIHSIOT pa3inyHble (YHKIMHU; B HUX U B CBSI3aHHON C HUMH IIUTOIIa3MaTHYECKOW MeMOpaHe
UMEIOTCS (PEpPMEHTHI, Y4YacTBYIOIIME B SHEPreTUUYECKHX IMpolleccax — B CHAOXKEHUH KIIETKU
sHeprueil. Xopouio pa3BUThIE ME30COMBI OOHAPYKEHBI TOJIBKO Y TPaMIIOJIOKHUTEIbHBIX OaKTEepHH,
y IpaMOTpHULIATEIbHBIX OHM Pa3BUTHI cIab0 U UMEIOT Oosee mpocToe cTpoeHue. B muTormnaszme
cozepkarcss puOOCOMBI, SACPHBIN ammapaT W pa3IuYHble BKIIOUYEeHUs. PubGocoMbl paccesHbl B
nuToIIa3Me B Bujae rpanyn pasmepoMm 20—30 HM; pubGOCOMBI cOCTOAT mpuMmepHo Ha 60% wu3
pubonykinennoBoil kuciaotel (PHK) u Ha 40% un3 Oenka. PuGocombl OTBETCTBEHHBI 3a CHHTE3
Oenka KiIeTku. B OakTepranbHOM KJIETKE B 3aBUCHMOCTHU OT €€ BO3pacTa M yCIOBHM KM3HU MOKET
wm Obith 5—50 T1hIC. pubOcoM. SnepHbId ammapaT OakTepuil HA3BIBAIOT HYKJICOUIOM.
DNEeKTPOHHAs MUKPOCKOMUS YJIBTPATOHKHUX CPE30B KJIETKH OaKTepUil MO3BOJIMIIA YCTAHOBUTD, UYTO
HOCHUTEJIEM TEHETHYECKOW WMH(pOpPMAlUU KJIETKH SBISETCS MOJIEKYJa Je30KCHPHOOHYKIEHHOBON
kucnotsl (JJHK). THK umeer ¢popmy nBoitHON criupanbHOW HUTH, 3aMKHYTOW B KOJIBIO; €€ €I
Ha3bpIBalOT '"OakTepuanbHas xpomocoma'. OHa pacmoyioKeHa B ONPEIEICHHOM Y4YacTKe
[UTOIJIa3MbI, HO HE OTJIEJIEHa OT Hee COOCTBEHHOW MEMOpaHOii.

Humonnazmamuyeckue éknrouenusn 0aKTepUATBbHON KIETKH Pa3HOOOPa3HbI, B OCHOBHOM 3TO
3aracHble NUTATEIbHbIE BEIIECTBA, KOTOPHIE OTKIIAbIBAIOTCS B KJIETKAaX, KOTJa OHU Pa3BUBAIOTCA
B YCJIOBUSX M30bITKA MUTATEIbHBIX BELIECTB B CPE/IE, U MOTPEOISAIOTCS, KOT/1a KJISTKH MOMNaIatoT B
yclloBUsl TojojaHus. B kierkax OakTepuil OTKJIaAbIBAlOTCS MOJUCAXapuAbl: TJUKOIEH,

KpaxMaJIonoZ00HOE BELECTBO IpaHylie3a, KOTOPbIE UCTIONIb3YIOTCS B KAUeCTBE MCTOUHUKA
yriaepoaa M sHepruu. Jlunuael oOHapyXHBAlOTCA B KJIETKax B BUJAE IpaHyl U Kamenek. JKup
CIIY’)KUT XOPOIIMM HCTOYHMKOM YIJIEpOja U 3HEPruu. Y MHOTUX OakTepuil HaKarIuBaroTCs
nosnudocdaThl; OHU COAEPHKATCS B BOJIOTUHOBBIX IPAHYJIAX U UCHOJB3YIOTCS KJIETKaMH Kak
UCTOYHUK (hocopa u s3Heprun. B kineTkax cepHbIX OakTepHil OTKIIaAbIBAETCA MOJIEKYIIsIpHAs cepa.

Ilooguscnocmy  6axkmepuii. lllapoBunaple  OakTepuu, Kak [paBWIO, HEMOJBUKHBI.
[TanoukoBuaHbIE OakTepuM OBIBAIOT Kak IOABMXKHBIE, TaK W HEMOJBUXHbIE. V30THYThIE U
crupajeBuAHbIE OaKTepUn MOABMKHBL. HekoTopble OakTepuy mepeMeriaoTcs IyTeM CKOJIbKEHUS.
JIBrxkeHne OOJNBIIMHCTBA OAaKTEpUN OCYILECTBISETCS C MOMOIIBIO KT'YTUKOB. JKTyTHKH — 3TO
TOHKHE, CIHPAIbHO 3aKpyyeHHbIE€ HUTH OEIKOBOW MHPUPOJIbI, KOTOPhIE MOTYT OCYIIECTBISTH
BpallaTenbHble IBHKeHUs. [IMHa )KTryTUKOB pa3inyHa, a ToimuHa Tak Mana (10—20 um), 9to B
CBETOBOM MHKPOCKOI HX MOXXHO YBUAETh TOJBKO IOCJE CHEIHaIbHOH OOpabOTKH KIETKH.
Hanuuue, yucino u pacrnoioKeHUe >KTYTUKOB - IOCTOSHHBIE JUIsl BHJA NpPU3HAKU M HUMEIOT
JMarHOCTUYECKOE 3HaueHue. bakTepuu ¢ OHUM KT'YTUKOM Ha KOHIIE KJIETKH MOJYy4MIIM Ha3BaHUE
MOHOTPHXOB; C MMyYKOM JKI'YTUKOB - TJOQPOTPUXOB', C MyYKOM KI'YTUKOB Ha O0OUX KOHIAX KJIETKU
- aM@UTpUXOB; OAaKTEpUHU, y KOTOPHIX JKTYTUKH HAXOASTCSI Ha BCEM MOBEPXHOCTH KIIETKH,
Ha3bIBalOTCs mepuTpuxamu. CKOpPOCTh NepeABIKEHHs OakTepHil BelIMKa: 3a CEKyHAY KIETKa CO
KTyTHUKaMu MoxeT mpoiTu paccrossaue B 20—50 pa3 Oompme, yem mHa ee Tema. llpum
HEOJaronpHUsATHBIX YCIOBHUAX XH3HH, NPH CTAPEHUM KIIETKH, IPU MEXaHWYECKOM BO3ICHCTBUHU
MOJIBU’KHOCTh MOXET ObITh yTpadeHa. KpoMme IyTHKOB, Ha MOBEPXHOCTH HEKOTOPBIX OaKTepuil
UMEIOTCS B OOJIBIIOM KOJIMYECTBE HUTEBUIHBIE 00pa30BaHMs, 3HAUUTEIILHO TOHBIIIE U KOPOUE, UeM
KTYTUKH - GumOpun (MiIH muIIn).

Pazmnoowcenue oakmepuii. JIns NpoKapuOTHBIX KJIETOK XapAaKTEPHO MPOCTOE JIEJIEHUE KIETKU
HajBoe. JleneHne KIETKM HAaYMHAETCs, KaK IMpPaBUJIO, CITYCTS HEKOTOPOE BpEMs IOCIE JEIEHUs
Hykieouaa. llamoukoBuaHble OaKTepuH MIENSATCS MOIMEPEK, MIAPOBUIHBIE (OPMBI B Pa3HBIX
IJIOCKOCTSIX. B 3aBUCMMOCTH OT OpHMEHTAlUM IIOCKOCTH JEJIEHHUS M MX YMCIa BO3SHUKAIOT
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pa3iauuHble (GOpPMBbI: OJUWHOYHBIE KOKKH, IapHble, IENOYKH, B BHUAE I[aKETOB, TI'PO3JbEB.
Oco0OeHHOCTBIO pa3MHOXKEHUSI OakTepHil sBIsSeTcss ObICTpOTa mpoTekaHus mporecca. CKOpocTh
JIeNIeHHsI 3aBUCHUT OT BUJa OaKTEpUi, YCIIOBUI KyJIbTUBUPOBAHUS: HEKOTOPBIC BUBI ICIATCS Yepe3
kaxapie 15—20 muH, npyrue — udepe3 5—10 4. [Ipu TakoM AelleHnH YMCIIO KIETOK OaKTepuid 3a
CYTKH JOCTHTaeT OTPOMHOI0 KOJIMYECTBA. DTO 4YacTO HAOJIIOJAeTCs Ha MUIIEBBIX MPOAYKTAX:
OBICTpPOE CKHCAaHUE MOJIOKA BCJIEACTBHE PA3BUTHUSA MOJIOYHO-KHCIBIX OakTepuid, ObICTpasl mopua
Msica U pbIOBI 32 CUET Pa3BUTHUS THUJIOCTHBIX OAKTEPHid U T.1.

Cnopooopazoeanue. Cropbl y OakTepuii 00pa3zyloTcss OOBIYHO TpHU HEOIATONMPHUSITHBIX
YCIIOBUSIX Pa3BUTHUSA: IIPU HEJOCTATKE MUTATEIbHBIX BELIECTB, N3MEHEHUU TemrepaTypsl, pH, npu
HAKOIUICHWU TMPOIYKTOB OOMEHa BBILIE OMpeiesieHHOro ypoBHs. COCOOHOCTHIO 00pa30BHIBATH
CHOpBI 00JIaal0T B OCHOBHOM MAJIOUKOBUAHbBIE OakTepuu. B Kakmoi kieTtke oOpasyeTcst TOJIBKO
0JIHa criopa (3HI0CTIOpa).

CrnopooOpa3oBaHue — CJIOXHBIA MPOILIECC, B HEM DPA3IMYalOT HECKOJIBKO CTaJWW: CHayaia
HAOMOIaeTCsl TMEpPEeCcCTpoiika TEeHEeTHYECKOro ammapara KJIeTKH, H3MEHSIOTCS Mopdoaorus
Hykieonna. B knerke npekpamaerca cunrte3 [IHK. SAnepnas JJHK BoiTsruBaercss B BUIE HUTH,
KOTOpasi 3aTE€M pa3/IeisieTCs; 4YacTh €€ KOHUEHTPUPYETCS Y OJHOIO U3 MOJKOCOB KIETKU. JTa 4YacTh
KJIETKA HAa3bIBA€TCSl CHOPOr€HHOW 30HOW. B CHOpOreHHOW 30HE NPOUCXOOUT YIUIOTHEHUE
[UTOIJIA3MbI, 3aT€M 3TOT YYacTOK 000COOJSETCS OT OCTaJbHOTO KJIETOYHOTO COJEPKUMOTO
neperopoikoii (cenToif). OTCEUEHHBI yYaCTOK MOKPHIBACTCS MEMOpPaHON MaTepUHCKOW KIIETKH,
oOpa3yeTcs Tak Ha3biBaeMas npocnopa. I[Ipocnopa — 3T0 cTpykTypa, pacrosararomasics BHyTpa
MaTEepPUHCKON KIJIETKH, OT KOTOPOI OHa OT/eNIeHa ABYMs MeMOpaHaMu: HApYXKHOW M BHYTPEHHEH.
Mexny memOpanamu GopMmupyeTcss KOPTUKAIBHBIN CII0M (KOPTEKC), CXOTHBIA MO XUMUYECKOMY
COCTaBy C KJIETOYHOW CTEHKOW BereTaTuBHOM KIETKH. [[oMMMO menTuaorivkaHa, B KOPTEKCE
conepxkutcs aunukonuHoBas kucinora (C7HgOsMg), koTopasi OTCYTCTBYET B BEreTaTHBHBIX
KJIeTkax. B nanpHeifmem mnoBepx mpocnopsl oOpaszyercs 000J0YKa CIOphl, COCTOAIIAs U3
HECKOJIbKUX ci10eB. Yucio, TONIMHA U CTPOEHHUE CIIOEB Pa3jIMyYHbl Y pa3HbIX BHJIOB OaKTepuil.
[ToBepxHOCTh HApY:KHON 00OJOYKH MOXKET OBITH TTAAKOW MO0 ¢ BHIPOCTAMU PA3HOW JIUHBI U
dopmpbl. [ToBepx 000JI04KH CITOPHI HEPEAKO 00pa3yeTcs eIle TOHKUN MTOKPOB, OKPYKAIOITUH CIIOpY
B BUJIE U€XJIA, — JK30CIOPUYM.

Criopbl UMEIOT 0OBIYHO KPYTIIYIO UM OBAJIbHYIO (hopmy. JMaMeTp criop HEKOTOPBIX OakTepuii
NPEBbIIACT MIMPUHY KIETKH, BCIEACTBUE 4Yero (opMa CIIOPOHOCSIIMX KIIETOK, HU3MEHSETCs.
Knerka npuobperaer dhopmy BepeTeHa (kiocmpuduym), €CIUM CIopa PacioiokeHa B ee IEHTPE,
win ¢popmy OapabaHHOH MaNOUKH (niekmpuouym), KOraa cropa npuOInKeHa K KOHILY KJISTKH.

[Tocne co3peBaHus CIOpbI MaTE€pUHCKas KJETKa OTMHUpAeT, 00oJiouKa ee pa3pyllaercsi, U
criopa ocBoboxaercs. [Ipouecc 06pazoBaHus CIIOPHI IPOTEKAET B TEUEHHE HECKOJIBKUX YacoB.

Hanuuue y OakTepuanbHBIX CHOpP IUIOTHOM, TPYAHONPOHUIIAEMOW OO0OJOYKH, Majoe
CoJlep)KaHUE B Hel BOJIBI, 6osb110€ KOJIMYECTBO JUTIU]IOB, a TaKxXe
HAJIMYUE Kanibyus U OUNUKOJIUHOBOU KuUCIOmbl O0YCIOBIUBAIOT BBICOKYIO YCTOWYUBOCTH CIIOp K
¢dakTopam BHemrHe# cpeabl. COpsl MOTYT HAaXOJUTHCA B KM3HECIIOCOOHOM COCTOSIHUM COTHH U
naxe Thicsun JeT. Hampumep, *KU3HECHOCOOHBIE CHOPHI BbIIENEHBI M3 TPYINOB MaMOHTOB H
ErUNeTCKUX MYMHM, BO3pAaCT KOTOPBIX HCUHCIsAETCA ThicaueneTusiMu. CHopbl YCTONYHMBBI K
BBICOKOU TEeMIIepaType: B CyXOM COCTOSIHUM OHM MOTHOAOT 1ocie mporpeBanus npu 165—170°C
B TeueHue 1,5—2 4, a npu neperperom nape (B aBTokiase) -- npu 121°C B Teuenne 15—30 mun.

B OnaronpusTHBIX YCIOBHUSIX CIIOpa MPOPAcTaeT B BEreTaTUBHYIO KJIETKY; ATOT MpOIlecc
OOBIYHO JJTUTCS HECKOJIBKO YacoB.



ONTUSTIK QAZAQSTAN
MEDISINA

SOUTH KAZAKHSTAN
MEDICAL

AKADEMIASY ACADEMY
«OHTYCTiK KazakcTaH MmeanumHa akanemMuscbl» AK AO «HOwHo-KasaxcTaHcKas MeauLUMHCKasT akaaemMus»
Kagenpa MuKpoOHOIOT MU, BUPYCOJIOTHH B IMMYHOJIOTUHU 044-50/ -
JIeKIIMOHHBIN KOMILUIEKC U1 crieuaibHOCTH «CTOMATOJIOTHSY 110 U3 24 crp. 8ctp

npeaMery «MHUKpOOUOTIOTHS

IIpopacTaromas ciopa Ha4YMHAeT aKTUBHO HOIVIOIIATh BOJY, aKTUBU3UPYIOTCS €€ (DepPMEHTHI,
YCUIIMBAIOTCA OMOXMMMYECKHE IpoLEecCchl, NpuBoasdme k pocty. Koprekc mpu mpopactaHuu
CIOpBI NPEBPALLAETCS B KIETOYHYIO CTEHKY MOJIOJIOM BEreTaTUBHOM KIIETKH; OCBOOOXKJIAIOTCS BO
BHEILIHIOKO CPey JAMIUKOJNHOBAs KUCIIOTAa U Kalbluil. BHemHsAs o0ogo04ka criopsl pa3pelBaercs,
Yyepe3 paspbIBbl BBIXOAMT HAPYXKY "POCTOK" HOBOH KIIETKH, U3 KOTOPOro 3aTeM (OpPMHPYETCs
BereTaTUBHAs OaKTepHalbHasl KJIETKA.

Ocnoevl cucmemamuxu 6axkmepuit COBpEMEHHBIE CHUCTEMbI Kiaccu(UKauy OaKTepHil 1Mo
CYLIECTBY SIBISIIOTCS MCKYCCTBEHHBIMH, OOBEIUHSIOT OaKTepUM B ONpEAEICHHbIE TPYIIbl Ha
OCHOBE CXOJICTBA MX IO KOMIUIEKCY MOP(OIOTHYECKUX, (HU3NOTOTHIECKUX, OMOXUMHUECKUX U
TFeHOTUIINYECKUX NMPU3HAKOB. B 3THX LensIX ucnonb3yercs pykoBOJICTBO bepru no omnpeneneHuio
Oaxrepuii (1974 ron, 8-e uznanue u 1984 r.- 9-e uznanue). [lo 8-My M3maHUIO BCE MPOKAPHOTHI
JenAT Ha JABa OTAena - nuaHoOaktepuu u Oakrepuu. IlepBblii oThen - nuaHOOAKTEpUU
(cuHE3eNeHbIe BOJOPOCIN) - 3TO (POTOTPOPHBIE MHUKPOOPraHW3MBL. BTOpoi oTmen - OakTepww.
Otot otnen pazzaeneH Ha 19 rpynn. K 17-oif rpynne otHOCAT akTuHOMUUETHL. [1o 9-My u3nanuto
LIapCTBO IIPOKAPHUOT OIPA3/IEIIEHO Ha YETHIPE OT/EJa B 3aBUCUMOCTH OT HAJIMYUS WIH OTCYTCTBUSA
KJIETOYHOM CTEHKHM M €€ XMMMYECKOI'O COCTaBa: B IEPBBIM OT/AEN - TOHKOKOXHE, BKIIOUEHBI
rpynIbl OaKTepHid, TPaMOTPHIATENbHBIC, (OTOTPOQHBIE W LUMAHOOAKTEpHH; BO 2-OH OTHEN -
TBEPJIOKOXHE, BKIFOUEHBI TPYIIbI OaKTepUid, OTHOCAIIMECS K OKpacke 1o I'pamy MOJIOKUTENBHO;
B TpPETUN OTAEN BKIIOYEHbl MHUKOIUIa3Mbl- OaKTepuu, HE MMEIOIIME KJIETOYHOM CTEHKH; B
YeTBEPThI OTIeN BKIIOUEHBbl MeTaHoOpasylomme M apxedakrepun(ocobas rpymmna OakTepHid,
oOuTaromas B SKCTPEMaJIbHBIX YCIOBUSIX BHEIIHEN Cpeibl U SBISIOIIMECS OJHON U3 JIPEBHEHIINX
(bOopM KU3HU).

MopdgoJiorusi 1 CTpyKTYpa BUPYCOB
Bupycsl — MUKpOOpPraHu3Mbl, COCTABIISIOLINE APCTBO Vira.
OTnuuuTeNbHbIE IPU3HAKHU:
1) comepskat auib oauH THIT HyKi1enHoBou kuciaotsl (PHK wu JTHK);
2) HEe UMEIOT COOCTBEHHBIX OCIIOKCUHTE3UPYIOIIUX M YHEPTETUISCKUX CHCTEM;
3) He UMEIOT KJIETOYHOU OpraHHU3aIHu;
4) 00Naar0T JAU3BIOHKTUBHBIM (pa300IIEHHBIM) CIIOCOOOM PENPOAYKIMH (CHHTE3 OCNKOB U
HYKJICMHOBBIX KHCJIOT TPOUCXOIUT B Pa3HBIX MECTaxX U B pa3HOE BpeMs);
5) oOnHMraTHBIN Mapa3uTH3M BUPYCOB PEATN3YETCs HA TCHETHYECKOM YPOBHE;
6) BEpYCBHI MPOXOAT Yepe3 OaKTepHaTbHbIC (PHIBTPHI.
Bupychsl mMoryt cymiectBoBaTh B ABYX (hOpMax: BHEKJIETOUHOM (BHpPHUOHA) U BHYTPUKIETOYHOM
(Bupyca).
[To popme BUPHMOHBI MOTYT OBITh:
1) oxpyribiMu;
2) MajT04YKOBHIHBIMH;
3) B BUjIe MPaBUIBHBIX MHOTOYT'OJIbHUKOB;
4) HUTEBUTHBIMH U JIP.
Pazmeps! ux xonebmores ot 15-18 go 300-400 aMm.
B uenTpe BUpHOHa — BHpYCHas HYKJIEHMHOBAs KHUCIIOTA, MOKPBITas OEIKOBOW 000JI0YKOM —
KaIlCH/I0M, KOTOPBIA UMEET CTPOTO YIOPSIOUEHHYIO CTpYKTypy. Kancuanas obonouka mocrpoena
u3 karcomepoB. HykiienHoBas KucinoTa 1 KarncuHasi 000JI04Ka COCTAaBIIAIOT HYKJICOKANICUL.
Hykiieokancuyy  CI0OKHOOPTaHW30BAaHHBIX ~ BUPHOHOB — TMOKPHIT — BHEIIHEH  O0OJOYKOW  —
CYIEpKaNcuaoM, KOTOpas MOXET BKJIIOYaTh B €0 MHOMKECTBO (DYHKLIMOHAIBHO pPa3IMYHbIX
JUMUATHBIX, OCTIKOBBIX, YTIEBOJHBIX CTPYKTYP.
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Crpoenne JIHK— u PHK-BupycoB mnpunuunuaisHo He omimyaercs ot HK  japyrux
MHUKPOOPraHu3MoB. Y HEKOTOpbIX BUpYycoB B JIHK BcTpedaeTcs ypauui.
JHK moxer ObITh:
1) IByXIIECIIOYEUHOMH;
2) OIHOIICTIOYCYHOIA;
3) KOJIBIICBO;
4) ABYXIICTIOYEUHOM, HO C OJIHOM 00JIee KOPOTKOH IEIIBIO;
5) nByXI11€m0YeYHOM, HO C OTHOM HEIPEPHIBHOM, & C IPYroi pparMeHTUPOBAHHOMN IICTIAMH.
PHK MoxeT ObITh:
1) 0AHOHHTEBOIA;
2) TUHEWHOMN BYXHUTEBOIA,
3) nuHeiHO# pparMeHTHPOBAHHOM;
4) KOJIBIICBOW;
5) comepakarieii 1Be oauHakoBbie oHoHUTeBBIe PHK.
BupycHblie Oenku moapasaessioT Ha:
1) reHoMHBIC — HyKJICOTPOTeUabl. OOCCICYNBAIOT PEIUTUKAIINIO BUPYCHBIX HYKJICHHOBBIX KHUCIIOT
U TPOIIECCHl PENPOAYKIIMU BUpYCa. DTO (PEPMEHTHI, 32 CUET KOTOPBIX MPOUCXOIUT YBEIUYCHHUE
KOJIMYECTBA KONUH MAaTEpUHCKOM MOJIEKYNbl, WIH O€JKH, C IOMOIIbI0 KOTOPBIX Ha MaTpule
HYKJIEMHOBOM KHCIIOTHI CUHTE3UPYIOTCS MOJIEKYJIbI, 00ECIIeUnBAIOIINE PEeATU3aIMI0 TeHETUYECKON
uH(pOopMaLnu;
2) GenKu KarcUIHONW 00O0JOYKH — MpPOCThie OelkH, 00Jamarolme CrocoOHOCThIO K caMocOopKe.
OHu CKJIaBIBAIOTCS B TEOMETPUYECKH MPABUIIbHBIE CTPYKTYPHBI, B KOTOPBIX Pa3In4aioT HECKOJIbKO
TUIIOB CUMMETPUH: CHHMPAJIbHBINA, KyOudeckuil (00pa3yroT NMpaBHJIbHbIE MHOTOYTOJIBHUKHU, YHCIIO
rpaHell CTPOTO MOCTOSTHHO) WJIM CMEIIaHHBIN;
3) Oenku CcynepKarncuaHONH OOOJOYKH — 3TO CIOXKHBIC OCNKH, pazHOOOpas3Hbie Mo (GyHKIUH. 3a
CYET HUX MPOUCXOOUT B3aWMOJECHCTBHE BHUPYCOB C UYBCTBHUTEIBHOM KJIETKOH. BBINMOIHAIOT
3aLIUTHYIO U PELENTOPHYIO (GYHKIIUU.
Cpenu 6enKoB CynepKarncuIHOH 0007I0YKH BBIJEISIOT:
a) AIKOpHble OenKu (OAHMM KOHIIOM OHHM paclojaraloTcs Ha MOBEPXHOCTH, a JIPYTMM YXOIAT B
r1yOMHY; 00€CIIeurnBalOT KOHTAKT BUPUOHA C KIIETKOM);
0) pepMeHTHI (MOTYT pa3pyliate MeMOpPaHbI);
B) T€MarTJIOTUHUHBI (BBI3BIBAIOT FEMarrItOTHHALINIO);
I') DJIEMEHTHI KJIETKH XO35IMHA.

2. BzaumoelicTBie BUPYCOB € KJIETKOI X03siMHA
B3auMopeiicTBre HaET B € AMHON OMOJIOTHYECKOM CHCTEME Ha TeHETUYECKOM YPOBHE.
Cy1iecTByeT YeThIpe THIa B3aUMOCHCTBUS:
1) nponykTuBHAs BUpYCHas WHGEKIMs (B3aUMOJCHCTBUE, B pe3yIbTaTe KOTOPOTO MPOUCXOIHUT
penpoayKIIKs BUpYycCa, a KIETKHU MOru0aror);
2) abopTuBHAass BUpycHas MHGeEKIMs (B3aMMOJCHCTBUE, MPU KOTOPOM PEHPOIYKIIUH BHpYCa HE
MPOMCXOIUT, a KJIIETKAa BOCCTAHABIMBAET HAPYIICHHYIO (PYHKIIHIO);
3) narenTHas BUpycHas WHMEKIUs (MAET PENPOIYKIUS BUpPYyca, a KJIETKA COXPAHSIET CBOIO
(GYHKINOHATBHYIO aKTUBHOCTb);
4) BUpycC-UHAyIMpOBaHHAs  TpaHchopMmarus  (B3auMOJCHCTBHE, TMPH  KOTOPOM  KIIETKa,
UHHUIMPOBAaHHAs BUPYCOM, IPUOOPETAET HOBBIE, paHEee HE PUCYIIHE €l CBOMCTBA).
[Tocne agcopOIMu BUPHOHBI MPOHUKAIOT BHYTPh MYTEM DHJOIMTO3a (BUPOIIEKCHCA) WU B
pe3ysbTare CIMSHUS BHPYCHOW M KJeTOuHOM MeMmOpaH. OOpa3yroluecs: BaKyoJH, COAep Kallie
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HeNble BUPUOHBI WM WX BHYTPEHHHE KOMIIOHEHTBHI, IOMAJalOT B JIM30COMBI, B KOTOPBIX
OCYIIIECTBIISICTCS JACMPOTEHHM3AIMS, T. €. «Pa3/JeBaHHe» BUPYcCa, B pE3yJbTaTe Yero BUPYCHBIE
Oenku pazpymarTcs. OcBOOOXKIEHHBIE OT OCIKOB HYKJIEHHOBBIC KHUCIOTHI BUPYCOB IMPOHHUKAIOT
M0 KJICTOUHBIM KaHaJjlaM B SIIPO KJIETKU WJIM OCTAlOTCs B LIUTOILIAa3Me.

HyxkenHOBEBIE KUCIOTH BUPYCOB PEATU3YIOT TEHETHYECKYIO MMPOTPAMMY I10 CO3IAHHIO BUPYCHOTO
MOTOMCTBA M OIpPEAENSAIOT HACIEACTBEHHbIE CBOWMCTBa BHPYCOB. C MOMOIIBIO CHEIHAIBHBIX
dbepMeHTOB (ToMMMEpa3) CHUMAIOTCS KOMWUU C POJUTEIBCKOW HYKIECMHOBOW  KHCIIOTHI
(mpouCcXOAUT peIuKalus), a Takke cuHTesupyorcs uHpopmannonnsie PHK, xotopsie
COCIUHSIOTCI C pUOOCOMAMH W OCYIICCTBISIOT CHHTE3 JIOYCPHUX BHPYCHBIX OEIKOB
(TpaHCHAHUIO).

[Tocme TOro kKak B 3apakCHHOW KIIETKE HAKOMHUTCS JOCTATOYHOE KOJIMYECTBO KOMIIOHCHTOB
BHpYCa, HAYMHAEeTCs cOOpKa BUPHOHOB MOTOMCTBA. [Ipoiecc 3TOT MPOUCXOAUT OOBIYHO BOIHM3U
KJIETOYHBIX MEMOpaH, KOTOPbIE MHOTAa MPUHUMAIOT B HEM HETIOCPEICTBCHHOE yyacTre. B cocTaBe
BHOBb 00Opa30BaHHBIX BUPHOHOB YacTO OOHAPYKMBAIOTCS BEILIECTBA, XapaKTEPHbIE NI KIETKH, B
KOTOPOW pa3MHOXAeTcsi BUPYC. B TakuxX Ciydasx 3akIIOYHTEIbHBIA 3Tar  (OpMHUPOBAHUS
BHUPHOHOB IpeCTaBIIsIeT coO00i 0O0BOIAKMBAHHUE UX CIIOEM KJIETOUYHOW MEMOpPAHBI.

[TocneaHum 3TaroM B3aMMOCHCTBHSI BUPYCOB C KIIETKAMU SIBJISIETCS BBIXOJ WJIM OCBOOOXKICHUE
U3 KJICTKU JOUYEPHHUX BHPYCHBIX YacTHUIl. [IpocThie BUPYCHI, TUIICHHBIE CYIIEPKAIICH/IA, BHI3BIBAIOT
JNECTPYKIUIO KIETKA U TIOMAaJaloT B MEXKKJIETOUYHOE MPOCTPAHCTBO. Jlpyrue BUPYCHI, UMEIOIINE
JUTIONPOTEUHYIO O00OJOUYKY, BBIXOAAT W3 KJICTKH MyTeM IIOYKOBaHWs. [IpW 3TOM KieTKa
JUINTETIbHOE BpEMsl  COXpaHsAeT JKU3HECTOCOOHOCTh. B OTAENpHBIX Clydasx  BHUPYCHI
HAKAITMBAIOTCSA B IUTOINIA3ME WJIM SIpe 3apakeHHBIX KIETOK, 00pa3ys KPHUCTAILIONOA00HBIC
CKOIUICHHUS — TeJbIa BKIFOYECHUH.

UtoOb1 BO3HUKIIA MHGEKIIMOHHAS 00JIe3Hh, HEOOXOIUMO HaTW4He BO3OYyAHMTEINs, 00Jagaroniero
MaTOTEHHOCTHIO BOOOIIE M BHUPYJIEHTHOCTHIO B 4acTHOCTH. OJMHAKOBBI JIM OTH TIOHATHUS?
[TaToreHHOCTH MHKPOOA — BHJIOBOW I'€HETHYCCKHI MPHU3HAK, €r0 MOTCHIIMATLHAS BO3MOXHOCTh
BbI3BaTh TMpU OJArONPUATHBIX YCIOBHSX HH(QEKIMOHHBIN mpouecc. [lo sTomy mpuszHaky Bce
CYIIECTBYIOINE MHKPOOPTAaHU3MBI TOJPA3JSNIIOT Ha IMAaTOTeHHBIC, YCIOBHO-TIATOTCHHBIE U
canpo¢utel. DakTHuecku Bce BO3OyIUTENH MHPEKIUOHHBIX OONIE3HEW SIBISIFOTCS MaTOTEHHBIMH,
HO JAJICKO HE BCE M3 HHUX CIIOCOOHBI BBI3BATh MH(PEKIIMOHHYIO 00JI€3Hb, YTOOBI ATO MPOU3OIILIO,
MUKpPOOPTaHU3M, XOTS W TPHHAUICKAINIMA K TATOTCHHOMY BHIY, JO/DKEH 00J1a1aTh
BUPYJICHTHOCTHIO. [lo9TOMY HENb3sl CTaBUTh 3HAK pABEHCTBA MEXKIy MATOTEHHOCTHIO U
BHUPYJICHTHOCTBIO.

MWUKpOOpPraHu3M CUYUTACTCS BUPYJIICHTHBIM, €CITM OH INPH BHEAPESHUU B OpraHU3M >KHBOTHOTO,
ke B UCKITIOYUTEIHFHO MAIbIX J03aX, MPUBOJIUT K Pa3BUTHIO WH(EKIIMOHHOTO Tpolecca. Hukto
HE COMHEBAETCS B MATOTEHHOCTH CHOMPES3BEHHON OAIlMILIBI, MEXKIY TEM CPEIH KYIBTYp 3TOTO
MUKpoOa wu3peaKa, HO BCTPEUAIOTCS aBHPYJICHTHBIE IITAMMBI, HE CIOCOOHBIE BBI3BATh
3a00JIeBaHUs y OBEIl M JIaXKe KPOJIMKOB. bakTepuu poku CBUHEH NMPUHAIICKAT K IMATOTCHHOMY
BUJy, HO HEMaJiO0 Pa3HOBHIHOCTEW 3TOr0 MHKpOoOa OBUIO BBIZENICHO W3 OpPraHH3Ma COBEPIICHHO
3JIOPOBBIX CBUHEH, HHJIEEK, PHIO.

CBoiicTBa IaTOreHHOCTH U BUPYJIEHTHOCTH

[TATOI'EHHOCTD (Pathogenicity) — BHI0BO€ CBOCTBO BO30YIUTEIs, XapaKTEPHU3YIOIIEE €ro
CIIOCOOHOCTh PAa3MHOXKAThCS U BBI3BIBATH T€ WJIM WHBIE MATOJOTHYECKHE U3MEHEHHUS B OpTaHU3Me
0e3 JOIMOJIHUTENBHON ajanTaiuu. B BUPYCOIOTMH TOHSTHE MATOTEHHOCTh OTHOCUTCS K THITY
BHpYCa U 03HAYAET, YTO JAHHOE CBOMCTBO MPEICTABICHO y BCEX MITAMMOB (HM30JSTOB) 3TOTO THUIIA.
[ToHSATHIO MATOTEHHOCTh HE MPOTUBOPEYUT TOT (HAKT, YTO BHICOKOATTEHYMPOBAHHBIC IITAMMBI
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MPAKTUYECKH YTPATUIN MHOTHE OTIIMUUTENbHBIE YePThl CBOETO TUMA, T. €. OKA3aJIKCh JIMIICHHBIMU
CIIOCOOHOCTH K MAaTOJIOTMYECKOMY BO3JCHCTBHIO Ha OpraHU3M XO3siMHA. [1aTOreHHOCTh OOBIYHO
OTIHMCHIBAETCS TOJHKO KAaYeCTBEHHBIMU MTPU3HAKAMU

BUPYJIEHTHOCTDb — 3T0 cTreneHb MaTOreHHOCTU KOHKPETHOrO MHUKpoopranu3ma. Ee MoxHO
U3MEpPUTh. 3a EIUHUILY W3MEPEHHUS BHUPYJICHTHOCTH YCIOBHO TMPHUHSATHI JIeTajdbHAs W
uHGHUIHpPYIONIas 1036l. MUHUMAaNbHAS cMepTenbHas g03a — DLM ( Dosis letalis minima ) — sto
HAUMEHbBIIIEEe KOJUYECTBO KUBBIX MHKPOOOB WIIM UX TOKCUHOB, BBI3BIBAIOIIEE 32 OINPEACICHHBIN
CpOoK Trubens OOJBIIMHCTBA B3SATHIX B OMNBIT JKUBOTHBIX OINpeaeNeHHoro Buaa. Ho MOCKoNbKy
WHIWBUIyalIbHAS YyBCTBUTEILHOCTD JKUBOTHBIX K TATOTCHHOMY MHUKPOOY (TOKCHHY) pa3JindHa, TO
ObL1a BBeieHa Oe3yciioBHO cMmepTenbHas 103a — DCL ( Dosis certa letalis ), BbI3biBatorasi ru6esnb
100 % 3apakeHHBIX KUBOTHBIX. Hanbosee TOUHOU sBIsIETCS cpemnsist eTanbHas qo3a — LD 50,
T. €. HaUMEHbIlasi 1032 MUKPOOOB (TOKCHHOB), yOMBaIoIasi MOJIOBUHY >KUBOTHBIX B ombiTe. Jliis
YCTAaHOBJICHHS JICTAIbHOW JI03bI CIEAYeT NPHHUMATh BO BHHMAaHHE CIIOCOO  BBEICHHS
BO30yIUTENsA, a TaKK€ MAaccy M BO3PACT MOJOMBITHBIX JKUBOTHBIX, HAIPUMEp, OENbIe MBI —
16—18 r, mopckue cBunkn — 350 r , kpomuku — 2 kr . Takum sxe 0Opa3oM OMpPEenesnsoT
uHpunupytomrywo no3y ( ID ), T. e. Koau4ecTBO MUKPOOOB MJIM UX TOKCHHOB, KOTOPOE BBI3BIBAET
COOTBETCTBYIOIIYIO HH()EKINOHHYIO 0OJIE3Hb.

BBICOKOBUPYIIGHTHBIE MUKPOOPTaHU3MBI CIOCOOHBI BBI3BATh 3a00JIEBaHWE JKUBOTHBIX WIIH
YeloBeKa B CaMBIX MalbIX Jo03aXx. Tak, Hampumep, HW3BECTHO, 4YTO 2—3 MHUKOOAKTepuu
TyOepKyJie3a IMpy BBEJACHUH B TPAXEIO BBI3BIBAIOT Y MOPCKOW CBUHKH TyOEpKYJIe3 CO CMEPTEIIbHBIM
UCXo70M. BupyneHTHbIe mITaMMbl CHOUPESI3BEHHON OalMlIbl B KOJIUYECTBE 1—2 KJIETOK MOTYT
BBI3BAaTh CMEPTh Y MOPCKOM CBHHKH, OSJION MBI U JJaKe KPYITHOTO JKHBOTHOTO.

Y 0AHOTO M TOTO K€ MUKPOOpPraHHM3Ma BUPYJICHTHOCTh MOKET 3HAUUTENIBHO KojebaThcsi. DTO
3aBUCHT OT psfa OHMOJIOTUYECKUX, (PM3MUECKUX M XUMHUYCCKUX (DaKTOPOB, BO3JACHCTBYIONIUX Ha
MUKpPOOPTraHu3M. BHpyIEeHTHOCTh MHUKpPOOpPTaHHM3Ma MOXHO TOBBICUTh WM  TOHU3UTh
UCKYCCTBCHHBIMU TIPUEMaMHU.

JlnutenpHOE BBIpAllMBaHHE KyJIbTYp BHE OpraHu3Ma Ha OOBIYHBIX MHUTATENbHBIX Cpefax,
BbIpallliBaHUE KyJIbTYp IpH MakcuMmainbHOM Temneparype (ombiTel JI. Ilactepa u JI. C.
bankoBckoro), 1o0aBieHne K KyJIbTypaM aHTUCENTHUECKUX BEIIECTB (BYXPOMOBOKHUCIIBIN KaIuii,
KapOojoBas KHUCIIOTa, IIEJI0Yb, CyJema, JKea4b M T. J.) OcCHaOJsSloT BUPYJIECHTHOCTh
MHUKPOOPTaHU3MOB.

[TaccupoBanue (mocienoBaTelbHOE TMPOBEACHUE) BO3OYAUTENS KaKOW-THO0 WH(EKITMOHHOM
0oJe3Hr uepe3 OMpeNeleHHBIH BHUA KHUBOTHOTO OT 3apa)X€HHOTO K 30POBOMY, HampUMep
BO30YIUTEIIS POXKKM CBUHEH Yepe3 OpraHu3M KPOJIUKa, OCIa0IsieT BUPYJICHTHOCTD JUISl CBHHEH, HO
YCHIIMBAET ee IJisg caMUX KponukoB. JleificTBue Oakrepuodara (Omomornyeckuit GpaxTop) MOXKET
MIPUBECTH K OCJTA0JICHHIO BUPYJICHTHOCTH MUKPOOPTaHU3MOB.

Ycunenue BUPYIEHTHOCTH MO JEHCTBUEM MPOTEOTUTHUECKUX (EPMEHTOB MOKHO HAOIIOaTh Y
Cl . perfringens mpu ecTeCTBEHHOH accoIMalid ¢ BO3OYAWTEISIMH THHCHHS (HaIpUMep,
cCapliMHaMH{) WM TpPH UCKYCCTBEHHOM BO3JCUCTBUU (PEPMEHTOM >KMBOTHOTO MPOUCXOKICHUS
(HampuMep, TPUIICUHOM).

Cszan 3T0T 93(QexT co CcmocoOHOCThIO TPOTea3 aKTUBU3UPOBATh MPOTOKCHUHBI, T. €.
NpeIIIEeCTBEHHUKH SIICUIOH-TOKCHHA THITOB B 1 D m fiora-Tokcuna tuna E Cl . perfringens .
BupyneHTHOCTP MUKPOOPTraHU3MOB CBSI3aHA C TOKCUTE€HHOCTHIO M HHBa3UBHOCTHIO.
ToxkcureHHOCTH (Tped. toxicum — ST M JIaT. genus — MPOUCXOKIECHUE) — CIIOCOOHOCTh MHUKpPOOa
00pa30BBIBATh TOKCUHBI, KOTOPHIE BPEIHO NEHCTBYIOT HA MaKpOOPTaHMU3M, ITyTEM U3MEHEHUS €ro
MeTabOoINYECKUX (DYHKITHI.



ONTUSTIK QAZAQSTAN
MEDISINA

SOUTH KAZAKHSTAN
MEDICAL

AKADEMIASY ACADEMY
«OHTYCTiK KazakcTaH MmeanumHa akanemMuscbl» AK AO «HOwHo-KasaxcTaHcKas MeauLUMHCKasT akaaemMus»
Kagenpa MuKpoOHOIOT MU, BUPYCOJIOTHH B IMMYHOJIOTUHU 044-50/ -
JIeKIIMOHHBIN KOMILUIEKC U1 crieuaibHOCTH «CTOMATOJIOTHSY 110 W3 24 ctp. 12ctp

npeaMery «MHUKpOOUOTIOTHS

WNHuBa3uBHOCTD (J1aT. invasio — HaIIeCTBHUE, HaIaJeHNe) — CIIOCOOHOCTh MUKpOOa Mpeo101eBaTh
3alUTHBIE Oaphepbl OpraHu3Ma, IPOHUKATh B OPraHbl, TKAHU M MOJIOCTH, PA3MHOXKATHCS B HUX U
MOJABJIATH 3ALIUTHBIC CPEJCTBA MAaKPOOpraHu3Ma. MIHBa3MOHHBIE CBOWCTBA MATOTEHHBIX OaKTepuit
o0ecreunBarOTCs 3a CYET MHUKPOOHBIX (EepMEHTOB (THAIypOHHAA3a), Karcyl W JAPYrHX
XUMHYECKHX KOMIIOHEHTOB MUKPOOOB.

OcHoBHbIe (DakTOpBl BUPYJIEHTHOCTH MHKpOOOB. [log ¢akropamu BUpPYIEHTHOCTH MOHUMAIOT
IpUCHOCOOUTENbHBIE MEXaHU3Mbl BO30ynuTeneil HMH(EKUMOHHBIX Oo0Jie3HEH K MEHSIOMMMCS
YCIIOBUSIM MaKpOOpraHW3Ma, CHHTE3UPYEMbIe B BHUJE CIECIHATU3UPOBAHHBIX CTPYKTYPHBIX HIU
(GYHKIMOHATIBHBIX MOJIEKYJ, IpPH IOMOIIM KOTOPHIX OHH YYacTBYIOT B OCYIIECTBIICHHI
uH(pekunoHHoro mnporecca. [1o pyHKIMOHATHHOMY 3HAYEHHIO UX PA3JENAIOT HA YEThIPE TPYIIIIbI:
1) MukpoOHBIE (PEPMEHTHI, ACTIOIUMEPU3YIOIINE CTPYKTYPHI, MPETSATCTBYIOMUE TPOHUKHOBEHUIO
U PacIpOCTPaHEHUIO BO3OYAUTENS B MaKpoOpraHu3Me; 2) MOBEPXHOCTHBIE CTPYKTYpPbI OaKTepuH,
CIOCOOCTBYIOIIUE 3aKPEIJICHUIO UX B MAKPOOPraHU3Me; 3) MOBEPXHOCTHBIE CTPYKTYpPbI OaKTepUid,
obnamarorie aHTU(dAronuTapHbIM jaeicTBueM; 4) GakTopbl MATOTEHHOCTH C TOKCHYECKOM
dyHKIHMEH.

4. AnnocTpaTUBHBIH MaTepHaJl: IJIaKaThl, IPE3EHTAIHS, CXEMBI

5. Jluteparypa:

Cwm. npusoxenue 1

6. KoHTpoJIbHBIE BONIPOCHI:

1. Ha3zoBute npuHIMIIBI KJIacCU()UKALUU MUKPOOPTaHU3MOB.

2. HazoBute o0mine cBOHCTBA MUKPOOPTaHU3MOB.

3. Kakwue oTnmuuuTebHBIC CBOMCTBA KIETOK MPOKAPHOT M DYKAPHOT.

4. Ha xakue 4 1japcTBa JeNAT )KUBbIE CYIIECTBA.

5. Haszoswure cnennduyeckne 0coOOEHHOCTH MHKPOOPTaHU3MOB, KOTOPBIE UCHOIB3YIOTCS IS X
CHCTEMAaTHKH U KJacCU(UKAIIUH.

[Ipuntumne! cucremMaTu3anuu 0akTepui B onpenenutene bepmxu.

HazoBute oTinunTEIbHBIE TPU3HAKU BUPYCOB.

[lepeuncnure BUpyCHbIE OEIIKH.

JaiiTe onpeeneHre NOHATUIO TATOTEHHOCTh U BUPYJIEHTHOCTb.

Jlexuus Ne 2.

1. Tema: ®u3uoJiorus u 6MOXUMuUsi AKTEPUil U BUPYCOB.

2. Ieanb: O3HAKOMUTH CTYACHTOB C (pr3uoNIOrHeit 1 OMOXUMUEH OaKTepHil U BUPYCOB.

3. Te3ucekl Jekuum.

OU3NONIOTUYECKHE U OMOXMMHUYECKHE OCOOCHHOCTH MHUKPOOPTaHU3MOB TOJIOKEHBI B OCHOBY
ux cucreMatuku. OHM BaxHBl IS MW3YYCHHS MEXaHU3MOB IIaTOT€HHOTO JIEHCTBUSI,
KYyJIbTUBHPOBaHUS, MUGGEPSHIIMPOBKA M HUACHTU(DHUKAIIMK OTIEIHHBIX MHUKPOOPTaHHU3MOB, a
TaKkKe I pa3pabOTKU OWOTEXHOJOTHUH TMPOU3BOACTBA BAKIMH, AHTHOMOTUKOB U JIPYTHX
OMOJOTUYECKH aKTHUBHBIX MPOTYKTOB.

baktepuu, kak U Bce Opyrue OpraHu3Mbl, JJis CYILIECTBOBAHUS U BOCIPOM3BOJACTBA cede
MOMOOHBIX HYXIAIOTCS B IOCTOSSHHOM OOMEHE BEIECTB C OKpY)KAIOIIEH Cpeloi, a BEIIecTBa,
MOJy4yaeMble M3 OKpY)KAlOIIEeW Cpelabl, MPETEepreBalOT Pl HU3MEHEHUW BHYTpH KIETKU. Bcee
peakiuu, TMPOTEKAIONINEe TIOJA BO3AeHCTBUEM (EPMEHTOB U  00ECMEUYHBAIONINE  KIIETKY
HEOOXOJUMBIMU BEIIECTBAMHU, COCTABJISIOT OOMEH BelecTB Miu MeTabonu3M. IIpomexyTounbie
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WIM KOHEYHbIe BellecTBa, oOOpasylomyecs B  COOTBETCTBYIOLIEH  IOCIEA0BATEIbHOCTH
(bepMEeHTaTUBHBIX PeaKIfii, Ha3bIBAIOT METAOOIUTAMHU.

MeTabonu3M  NpPEACTaBICH  HPOTHBOIMOJOXHBIMH, HO W B3aWMOCBSI3aHHBIMH
npoueccamu. Bo-mepBbIX, MPOUCXOJUT pachaja CIOXKHBIX IHUTATENbHBIX BELIECTB Ha Oolee
IPOCTBIE, TIPU 3TOM BBIAEISAETCS OOJBIIOE KOJMYECTBO SHEPIUU. ODTO 3BEHO MeTadboiu3Ma
Ha3bIBaeTCsl KaTtaboau3MoM. Bo-BTOPBIX, MPOUCXOAMUT MpEBpallleHHuEe MPOCTHIX BEIIECTB B XOJE
peakuuii MPOMEXYTOYHOro oOMeHa B Oojiee CIIOKHBIE HHM3KOMOJICKYJISPHBIE COCIMHEHUS, U3
KOTOPBIX Jajiee CHHTE3UPYIOTCS MOJMMEPHbIE MAKPOMOJIEKYJBl. DTO BTOpPOE 3BEHO MeTadoIn3Ma
Ha3bIBACTCS aHAOOIM3MOM H COTIPOBOXKIACTCS TIOTJIOMEHHEM YHEPTUH.

s ocymiecTBIEHUST MPOIECCOB MeTadoNM3Ma MUTATeNbHbIE BEUIECTBA MPOHUKAIOT B
OaKkTepHaIbHYIO0 KJIETKY HM3BHE 4epe3 IHMTOILIa3MaTHYecKylo MeMOpaHy, MpH 3TOM, KIETOYHas
CTCHKA HE CIYXUT MPENSATCTBUEM JJIsl MPOXOXKIECHUS MOHOB M MEIKHUX MOJeKyl. MeMmOpaHHbIE
OenKky - mepMeasbl WM TPAHCIOKAa3bl - 00JaialoT (pepMEHTATUBHBIMU CBOWCTBAMH U MTOMOTAIOT
OCYIIECTBIISITh TPAHCIIOPT BELIECTB B KIETKY. Pa3inyaroT Tpu MexaHu3Ma TPaHCIOPTa, BA U3 HUX
o0OecrieunBarOT TOJIBKO IE€peAady, HO HE HAaKOIUIEHHWE BELIECTB B KJIETKE. DTO MpocTas WU
naccuBHas quddy3us u oodneryennas auddysus. Ipocras quddysus He cnenuduuna, s Hee
UMeeT 3HAuYeHUE TOJBKO BennumHa Moiiekyid. Ilyrem mpoctoit muddy3un B KIETKY MPOHUKAIOT
qy)KEpOJHbIE IJIsi Hee BEeIIeCTBAa - SJbl, WHTCHOUTOPBI, JIEKapCTBEHHbIE TNpenapartbl. [lpu
obnerdeHHONW IU(PQY3Un B KIETKY IMPOHUKAIOT TE€ MOJEKYNbl, KOHIEHTpAIMs KOTOPBIX B
IUTOIUIa3ME HIDKE, YeM B OKpyXarlleil cpepe. DTOT Mpolecc OCYyLIECTBIsSeTcs Onaroaaps
cyOcTpaT-cnienuduueckoid mepmease. 3arpaT JHEPrud MPU ATOM HE NPOUCXOauT. Tperuid
MEXaHHM3M [UTAaHUS KIETKU - AaKTUBHBIM TpaHcrmopT. OH TOXe MPOUCXOIUT C YYaCTHEM
CyOCTpaTHBIX OEITKOB ()epMEHTOB, HO TPH STOM 3aTPAaYMBACTCS SHEPTHs, a MPOHHUKIINE B KIETKY
BEIIECTBA HAKAIIIMBAIOTCS B HeW. MoJeKyIbl, MPOHUKIIKE B KIETKY IyTeM aKTUBHOTO TpaHCTIOpTa
yepe3 MeMOpaHy, MpeTepIieBaloT XUMHUYECKHE MTPEBPaLeHHs], Hanpumep, pochopuinpoBaHue.

Brixoa npoaykToB mMetabonu3Ma U3 OakTepUabHON KJIETKH B OKPYXKAIOUIYIO CPENly Tak
K€ OCYIIECTBISIETCS MyTeM HEKOHTponupyemod auddy3uu wim mpu ydacTUM TPAHCHOPTHBIX
CUCTEM - B Te€X CIyd4asiX, KOorja B pe3yjbTaTe MPOIECCOB OpOXKEHMsI, HETIOJIHOIO OKUCICHUS WU
HapylIeHU MeTabonn3Ma BEIIeCTBa HAKAIJIMBAIOTCSA B KIETKE B KOJMYECTBAX, MPEBBIIIAIOIINX
(U3HOTIOTUYECKYIO HOPMY.

Kaaccndukanus 0akrepuii 1o THIAM NMUTAHUS:
1. ABTOoTpO(dHBI
2. 'erepoTpodbi

A. Tlapa3uTtsl

b. Canpogursl
BaxHeH MM XUMHYECKIM AJIEMEHTOM, HEOOXOMMBIM KIIETKE, SIBIISIETCS yTiaepo. B 3aBucumoctn
OT UCTOYHUKA €r0 MOTy4YeHHs OaKTepUu IEIATCs Ha JBA TUIIA — aBTOTPO(DBI U TeTepOTPOPHI.
Aemompoghpl cnocOOHBI yCBaWBaTh €ro M3 YIJIEKUCIoro raza. CuHTe3 OCNKOB, >XUPOB U
YIJIEBOJOB MPOMCXOJUT HAa OCHOBE HEOpPraHMYecKuX 3neMeHTOoB. K 3Toil rpymme, B 4aCTHOCTH,
OTHOCSATCSI MHOTHE TIOYBEHHBIE MHKpPOOBI W IHaHOOaKTepuu. ABTOTPO(BI — ATO TEPBUYHBIC
MIPOU3BOUTENIN OPTAHUKH, U OHU SIBISIOTCS HA4adbHBIM 3BEHOM MHOTHX I[EMOYEK MTUTaHUSI.
T'emepompogher 1mONy4arOT yriaepoa W3 TOTOBBIX OpPraHMYecKux coeauHeHuil. Cpeau HUX
BBIJICTISIIOT TIAPA3UTOB U CAPOPUTOB.
Ilapazumer TUTAIOTCSI OPraHUYECKHMMH BEIIECTBaMHU, MPOU3BEIECHHBIMU JPYTUMHU IKUBBIMU
CYILECTBAMHU.
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Canpogpumubr — 570 MUKpOOBI THUEHUS, pa3Jiararoliie MEpTBYIO OpraHuky. bosibiias ux ydacth
OTHOCHUTCS K IIOYBEHHBIM OAKTEPHUSIM.

Kaaccupukanus 6akrepuii mo Tunam AbIXaHust
1. O6nuzamnusie azpoowt (Bo30yauTenn TyOEpKye3a, TyMbI, XOJIEPhl) — MUKPOOPTaHU3MBI, JUIS
ONTUMAJILHOTO POCTa KOTOPBIX HEOOXOAUM KUCIIOPOI.
2. Obnuzamuovle anapoowt (BO30yIUTENIN CTOIOHSIKA, OOTYIH3Ma, Ta30BOM aHAYPOOHOU
uHpekuuu, 6akTeponanl, pyzodakTepun) — GaKTepHH, KOTOPBIE PACTYT MPU OTCYTCTBUH
KHCJIOPO/Ia 3a CUeT MporeccoB Opoxenus. OHH MOTyYar0OT KHCIOPO U3 OPTraHUIECKUX
COeIMHEHUH B mpoiiecce ux MeradonuzMa. HekoTopbie U3 HUX HE BBIHOCST J1axe
HE3HAYUTEIIFHOTO KOJIMYECTBA CBOOOHOTO KHCIOPOa.
3. @axkynemamugnsie analpoodwvl (cTahUIOKOKKY, SHICPUXUH, CAITBMOHENH, IIUTEeNId U IpyTue) —
MOTYT PacTH U pa3MHOKaThCS KaK B IPUCYTCTBUH KUCIOPO/A, TaK B O€3 HEro..
4. Mukpoaspoghunst (MOJIOUHOKHCTIBIC, a30TPUKCUPYIOIIHE OaKTepHH ) — 0coOeHHas TpyIia
MHUKpPOOOB, JUIsl KOTOPBIX KOHIIEHTPALKs KUCIOPOIa IPH KYJIbTHBHPOBAHUU MOXKET OBITH
yMmeHbleHa 10 2 %. Briciine ero KoHIeHTpal CiocOOHbBI 3a1eP>KUBATh POCT.
5. Kanneuueckue (Bo30ynutens Opylemie3a ObI4bero TUIa) — MUKpOOPraHU3Mbl, KOTOpBIE
TpeOyIoT, KpoMe KHcIopoaa, eme 1 10 10 % yriaexucnoro rasa.

bakrepuu, Kak MpaBHUIIO, XapaKTEPU3YIOTCSI BEICOKOM CKOPOCTHIO pa3MHOKEHHS TT0 CPAaBHEHHIO
c ApyrumMu mpokapuoramu. CKOpPOCTh UX Pa3MHOXKEHHS, MOMHMO BUJOBOW MPHHAJIEKHOCTH,
3aBUCHUT OT COCTaBa NMUTATENbHOM cpeabl, pH, Temmneparypsl, aspauuu u apyrux (axropos. Ha
TUTOTHBIX MUTATENBHBIX cpefax OakTepuu 00pa3yroT CKOIUICHHUS KJIETOK, HAa3bIBAEMbIE KOJIOHUSMHU.
Buewnuit BU KOJIOHUIM y MHOTUX OakTepuil HACTOJNBKO XapaKTEPEH, YTO MOXKET CIY>KUThb OJJHUM
u3 auddepeHInanbHbIX TMPU3HAKOB Ui WX wujaeHTHuKauuu. KomoHMM pa3HBIX BHJIOB
OTJIIMYAIOTCSI TI0O CBOMM pa3Mepam, (opme, MOBEPXHOCTH, OKpacKe, Mpo3padyHocTH U 1p. OgHaKo
3TH MPU3HAKU MOTYT U3MEHSTHCS B 3aBUCUMOCTH OT YCIOBUI KyTbTUBUPOBAHUS.

Ha >xuakux cpenax pocT OakTepHil XxapakTepu3yeTcsi 00pa30BaHUEM IUICHKH Ha IMOBEPXHOCTH
MUTATEIBbHOM Cpe/ibl, PABHOMEPHOT'O IOMYTHEHHS, JINOO OcajKa.

Mukpoopranu3Mbel (32 HCKIIIOYCHHEM OOJMIaTHBIX BHYTPUKIETOYHBIX  IApa3UTOB  —
PUKKETCUH, XJIaMHJIUH, BHUPYCOB M TPOCTEHININX) KYyJIbTUBHPYIOT, KaK TMPaBHIO, Ha
HCKYCCTBEHHBIX MHUTATENBHBIX cpelax. B 3aBHCHMOCTH OT MHINEBBIX MOTPEOHOCTEH TOTO WIH
JPyroro BHUJa MUTATEIbHBIE CPellbl JOJDKHBI COJlEPKaTh COOTBETCTBYIOIINE MCXOHBIE BEILECTBA,
HEOOXOUMBIE JIJISI TJIACTUIECKOTO M YHEPTeTHIECKOTO MeTaboIn3Ma.

Brigenenue MUKpOOPraHU3MOB U3 PA3IUYHBIX MAaTEPHUATIOB U MOTYYCHHE UX KYIbTYp IIUPOKO
UCIIONIB3YEeTCS B JTAOOpAaTOpPHOW  TMpaKTUKE JUII  MHUKPOOHMOJOTHYECKON  JTMarHOCTHKHU
UHQEKIIMOHHBIX 3a00JIeBaHUl, B HayYHO-UCCIIE0BATENBCKOM paboTe U B MUKPOOHOIOTHYECKOM
MPOM3BOJICTBE BaKIMH, aHTHOMOTHUKOB M IPYTHX OMOJIOTHYECKH aKTUBHBIX MPOIYKTOB MUKPOOHOH
KHU3HEIEATEIILHOCTH.

I'eneTnka 0axTepuii

[enetnka (0T Tped. gen0S — pOXKIEHHE) — OTO HayKa, HM3yYaromas HACJIEeICTBEHHOCTh M
U3MEHYMBOCTb. MUKpPOOPraHW3Mbl 00J7aJal0T CHOCOOHOCTBIO HM3MEHATH CBOM  OCHOBHBIE
MPU3HAKU:

Mopdosoruueckue (CTpoeHue); KyabTypallbHbIe (POCT Ha MUTATEIBHBIX CPe/ax); OMOXUMHUYECKHE
win (epMEeHTATUBHbIE MPU3HAKHU (100aBlIEHHE OMPEIECICHHBIX BEIIECTB B MUTATEIBHYIO CPEIy
MOJKET BBI3BaTh aKTUBAIMIO (pepMEHTa, KOTOPBIM O STOTO HAXOIUTCS B JJATEHTHOM COCTOSTHUH);
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OMOJIOTHYECKHE CBOWCTBA — MOXKET MEHSTbCS CTENEHb IaTOTeHHOCTH, HAa 3TOM OCHOBAHbI
CIOCOOBI MPUTOTOBJICHUS HKUBBIX BAKIIHH.

Hanpuwmep, npu 12—14-1HeBHOM KyJIbTHUBHPOBAHWUU BO30YAWTENSE CUOMPCKOW SI3BBI MpH t° —
42—43°C MuKpOOBI MOTEPSUTA CIIOCOOHOCTH BBI3BIBATh 3a00JIEBaHUE Y KUBOTHBIX, HO COXPaHUIIN
CBOM UMMYHOTI'€HHBIE CBOMCTBA.

BIDK (6ammmna Kamemera-I'epena) cHu3mia 00JI€3HETBOPHOCTh OBIYBETO BHJIA MHUKOOAKTEPHA
TyOepKyne3a myTeM JIUTEIbHBIX Haccakeld Ha KapTo(PenbHOU cpele ¢ KEeM4blo U TIIMIEPUHOM
npu t° 38°C. IlepeceBnl yepe3 kaxapie 14 mHEl MOTy4YMId OCIA0JICHHBIN ITaMM MHKOOAKTepUit
TyOepKyne3a, KOTOphI Ha3BaH «BaknuHOW» bBIK, wucnmomszyemold s mnpodriakTUKH

TyOepKyInesa.

HacnenctBeHHOCTP — 3TO CIIOCOOHOCTh OPraHM3MOB COXPAHATH OIPEEIICHHbIC MPU3HAKU Ha
NPOTSHKEHUH MHOTHX MOKOJICHHH.

N3MeHUYnBOCTh — 3TO TpUOOpeTeHHe TMPH3HAKOB I0J BIHMSIHUEM pAa3IUYHBIX (aKTOPOB,

OTJIMYAIOIIMX UX OT MPEABIAYIINUX OKOJIEHUH.

['enetnueckas mHpopmanus B kieTkax Oakrepuii 3axmoueHa B JIHK (y HEKOTOpBIX BHUpPYCOB
PHK). Monekyna JIHK cocrout W3 IByX HUTEH, KaXIas U3 KOTOPBIX CHUPAJIBHO 3aKpydeHa
oTHocuTenbHO npyroil. Ilpu peneHun KIeTKM crupainb yaBauBaercs. M BHOBb 00pasyercs
nByHutyatas moznekyna JIHK. B cocraB monekynsl JJHK BxogsaT 4 a30THUCTBIX OCHOBAaHUS —
OJICKauH, T'yaHWH, IIUTO3WH, TUMHH. [IopsIoK pacnosioKeHuss B LENU Yy Pa3HbIX OPraHU3MOB
ofpenieNseT UX HacjeICTBeHHYI0 HH(opMallHio, 3akoqupoBannyto B JIHK.

DopMBI IPOSABIIEHUS U3MEHYUBOCTH

HenacnencrBennas, QeHoTunuyeckass HW3MEHUMBOCTb, WJIM MOAM(HKAINSA, MHUKPOOPIaHHW3MOB
BO3HHMKAET KaK OTBET KJIETKH Ha HeOJaronpHsITHBIE YCIOBUS €€ CYIEeCTBOBAHUS. JTa aJalTUBHAs
peakius Ha BHEIIHUE Pa3Ipa)KUTEIW HE CONPOBOKIACTCS M3MEHEHHEM TI'€HOTHIIA U IOATOMY HE
nepeaaercss Mo HacleAcTBY. MOryT u3MeHUTbcs Mopdoiorus (yAauHseTcs), KyJlbTypalbHble
cBoiicTBa (cTaduinokokku Oe3 NUIMEHTa IpPH HEAOCTaTKe KHCI0poja) OMOXUMHYECKHE WIN
(bepMeHTaTUBHBIE CBOMCTBA, BbIpabaThiBatoTCs ajanTuBHble pepmenTsl E. coli, pepmenT nakTasza
Ha CpeJie — C JTAKTO30M.

2. Hacnenyemas reHeTM4ecKasi U3MEHUMBOCTh BO3HUKAET B PE3YJIbTaTE€ MyTallMil U T€HETUYECKUX
pexomOuHanui. MI3MeHYrBOCTh MUKPOOPTaHU3MOB

deHoTUNIMYECKAs U3MEHUYMBOCTD (HEHacneayemas Moaudukanms)

I'eHOTHIIMYECKAst N3MEHUYNBOCTD HACIEAyeMast

Mytanuu (ot jmar. mutatio — HM3MeHSTh) — 3TO HepenaBacMble MO HACIEICTBY CTPYKTYPHBIC
U3MeHeHus TeHOB. [Ipum MyTanusx H3MEHSIOTCS YYacTKM T'€HOMOB (T. €. HAacJeICTBEHHOTO
anmnapara).

baktepuanbHbple  MyTanMM ~ MOTYT  OBITb ~ CHOHTAHHBIMM  (CaMONPOW3BOJBHBIMU) U
WHAYIUPOBAHHBIMHU  (HANpaBICHHBIMHU), T. €. TOSBISIIOTCS B  pe3ynbrate 00paboTKu
MHKPOOPTaHHU3MOB CIICIHIUAJIbHBIMU MYyTarcHaMu (XI/IM. BEIIECTBaAMU, TeMnepaTypoi/'I, HU3ITy4YCHUCEM
U T.J.).

B pesynbTare 6akTepuagbHBIX MyTalliil MOI'YT OTMEYAThCS:

* u3MeHeHne MOP(OTOTUIECKIX CBOMCTB; M3MEHEHUE KYIbTYypPAIbHBIX CBOWCTB; BO3SHUKHOBEHHE Y
MHUKPOOPTaHU3MOB YCTOHYMNBOCTH K JICKAPCTBCHHBIM IIperapaTam;

* ocnabyieHre 00JIE3HETBOPHBIX CBOMCTB U .

K reHermdeckuM peKOMOWHAIMSIM OTHOCSTCS PEKOMOHMHAIIMM TEHOB, KOTOPBIC MPOHCXOISIT
BCJIEJICTBHE TpaHC(POPMALINH, OT TOHOPA TPAHCIYKIIMU U KOHBIOTAIUH.
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Tpanchopmanus — mepegadya TEHETHMYECKOTO MaTepuaja pPELMIUEHTY TMpu  [TOMOIIU
nzomupoBanHoit JIHK npyroit knerku. Knerku, ciocobnsie Bocnpuaumats JIHK npyroii kierkw,
Ha3bIBAIOTCSI KOMIIETCHTHBIMHU.

CocTosiHMEe KOMIETEHTHOCTH 4YacTO COBMajgaeT ¢ Jjorapudmuueckoit ¢azoii pocra. s
TparcopMary He0OXOIMMO CO3/IaBaTh OCOOBIC YCIOBHsI, HAIIPUMED, T00ABIISAS HEOPTAHUUICCKUE
docdatel, MOBBIIAETCS YaCTOTa TPaHCHOPMAIIHH.

TpaHCIyKIHMsT — 3TO MEPEHOC HACIIEACTBEHHOrO0 MaTepuaja OT OaKTepHH-IOHOpa K OakTepuu-
PELUIHEHTY, KOTOpbIil ocymiecTisier (ar. Hanpumep, ¢ momoripio (ara MOXKHO BOCIHPOU3BECTH
TPAHCAYKIIUIO JKTYTHKOB, (DepMEHTAaTHBHBIE CBOMCTBA, PE3UCTEHTHOCTh K aAHTHOMOTHKAM,
TOKCUTEHHOCTb U JPYTHe MPU3HAKH.

Konbrorauus 6akrepuili — nepegadya reHETUYECKOro Marepuana OT OJHOW KIETKU JPYroi ImyTem
HEMOCPEJICTBEHHOTO KOHTakTa. [IpuyeM MpOHMCXOIUT OJHOCTOPOHHUI MEpEeHOC Te€HETHYECKOTO
marepuaja — OT JOHOpa peuunuenty. HeoOXOomuMbIM YCIOBHEM Ui KOHBIOTAIMH SIBISETCS
HaIU4Yue y JIoHopa chenuduieckoro Qaxropa IUIOAOBUTOCTH F. VY rpamMmoTpHIaTeNbHBIX
OakTepuii oOHapy>KEHBI MOJIOBbIE F-BOJIIOCKHM, Yepe3 HUX MPOMCXOIUT MEPEHOC TeHETHYECKOTO
Mmatepuana. Kinerku, urpatomiye pois J0HOpa, o6o3HauatoT F+, a perunuentsr — F.

F-daxTop HaxomuTCs B IUTOILIA3ME KJIETOK, MpUYeM OH He oAuH. [Ipu KOHbBIOTAllMK MPOUCXOAUT
nepenoc tosnbko /JIHK 6e3 PHK u 6enxka.

[TpakTuyeckoe 3HAY€HHE HM3MEHUMBOCTU: C TIOMOIIbIO TE€HETHYECKUX METOJOB IOIyYeHbI
CHeNHaNbHbIE KYIBTYpHl JAPOXOKEH M JPYrUX MHUKPOOOB, HCIIONb3yeMble B TEXHOJOTHH
U3TOTOBJICHHUSI MUILEBBIX MPOJYKTOB, IPOM3BOJCTBE AHATOKCHMHOB, BAaKIUH, AHTUOMOTHKOB,
BUTaMHHOB;

* 00JblIOE HAYYHOE U IMPAKTHUECKOE 3HAUYEHUE HMMEET T'€HHAas HMHXEHEpHs, METO/Abl KOTOpOM
MO3BOJISIIOT M3MEHATh CTPYKTYPY TE€HOB M BKJIIOYaTh B XPOMOCOMY OaKTEpHi TEHBI APYrHX
OpPraHU3MOB, OTBETCTBEHHBIX 3a CHHTE3 B@)XXKHBIX M HYXHBIX BEILIECTB, KOTOpBIE IOIYYUTh
XUMHYECKHM ITyTeM OYE€Hb TPYIHO, — HHCYJIUH, HHTEp(HEpOH U Jp.;

* IpU HUCHOJB30BAHUU MyTareHHbIX (akTopoB (YD-iaydel, pEHTreHOBCKHE Jy4d, Y-JIy4H,
TUATUICYIb(GAT U Ap.) ObUIM HOJYy4YeHbl MYTAaHThl — MPOJAYLIEHTHl aHTUOMOTHMKOB, KOTOpBIE B
100—1000 pa3 akTHBHEE UCXOIHBIX.

KyabTHBHpOBaHHNe BUPYCOB

OCHOBHBIEC METO/IbI KYJIbTUBUPOBAHHS BUPYCOB:

1) Guosornueckuii — 3apakeHHe JTa0OPATOPHBIX KUBOTHBIX. [IpU 3apaskeHUH BHPYCOM JKHBOTHOE
3aboneBaer. Eciau 6ose3Hb He pa3BUBAETCs, TO MATOJOTMUECKUE N3MEHEHHUS] MOKHO OOHAPYXUTh
IPU BCKPBITHH. Y KUBOTHBIX HAOJIIOMAIOTCS MMMYHOJIOTHYECKHe cABUTH. OIHAKO JaleKo He BCe
BUPYCHI MOKHO KYJIBTUBHPOBATh B OPTaHU3ME KUBOTHBIX;

2) KyJIIbTHBUPOBAHHE BHPYCOB B Pa3BHBAIOIIMXCS KYPUHBIX 3MOpHOHax. KypuHble 3MOpPHOHBI
BBIpAIIMBAIOT B MHKyOaTope 7—10 mHeil, a 3aTeM MCHOIB3YIOT A KyJIbTHBHpOBaHUS. B 3Toi
MOJIEIM BCE THITBI 3a4aTKOB TKaHEH IOABEp)KEHBI 3apakeHWio. Ho He Bce BUPYCH MOTYT
Pa3sMHOXKAThCS ¥ pa3BUBATHCS B KYPUHBIX SMOPHOHAX.

B pesynbraTe 3apaskeHusi MOTYT IPOMCXOTUTH U TIOSBIISITHCS:

1) ruGens 5MOpHOHa;

2) nedeKThl pa3BUTHUS: Ha MOBEPXHOCTH 000JI0YEK MOSIBISIOTCS 00pa30BaHuUs — OJISIIKH,
IPECTaBIISIOMNE COO0H CKOTUIEHUS MOTUOIINX KIETOK, COACPIKALINX BUPUOHBI;

3) HAaKOIJICHHE BUPYCOB B AJUNITAHTOMCHOM KHUAKOCTH (OOHAPYKHBAIOT ITyTEM TUTPOBAHHS);

4) pa3MHOKEHHE B KYJIbType TKaHU (3TO OCHOBHON METO]I KyJIbTHBHUPOBAHHUS BUPYCOB).
PaznuyuaroT cienyroiiye TUIbl KyJabTyp TKaHEH:
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1) nepeBuBaeMble — KYJIBTYPhl OIYXOJICBBIX KIETOK; O0OJNamaloT OOJBIIOW MHTOTHYECKOM
AKTUBHOCTBIO;
2) IEPBUYHO TPHUIICHHU3UPOBAHHBIC — IOJBEPIIIMECS IEPBHYHON 0OpabOTKE TPUIICMHOM; 3Ta
00paboTKa HapyLIAeT MEXKKJIETOUHBIE CBSI3U, B PE3yJbTaTe YEro BBIJEISAIOTCS OT/ENbHbIE KIETKH.
VICTOYHUKOM SIBIISIFOTCSL JIFOOBIE OpPraHbl M TKaHM, 4Yalle BCEro — 3MOpHOHaIbHBIE (00JamaroT
BBICOKOW MUTOTHUYECKOW aKTUBHOCTBIO).
Jns monaep)kaHust KJIETOK KYJAbTYPbl TKAHH HCIONB3YIOT CIEHMUAIBHBIE CPEIbl. DTO KHUIKHUE
IUTATENIbHbIE CPEIbl CIOKHOIO COCTaBa, COJEpIKAalllMe aMUHOKHCIOTHI, YIJIEBOJIbI, (AKTOPbI
pocTta, HCTOYHUKHU OeJKa, aHTUOMOTUKHA W WHAMKATOPHI JUIS OLCHKH Pa3BUTHS KIETOK KYJIbTYPHI
TKaHHU.
O penponyKIuu BUPYCOB B KYJIbTYPE TKAHH CYIAT IO UX HUTONATHYECKOMY JEHCTBUIO, KOTOPOE
HOCHUT pa3HbIi XapakTep B 3aBUCUMOCTH OT BHJIa BUpYcCa.
OCHOBHBIE POSIBIICHHSI TUTONATHYECKOTO JICHCTBHSI BUPYCOB:
1) pa3MHOKEHHE BHpYCa MOXET COMPOBOXKAATHCS T'MOENBI0 KICTOK HIH MOP(OIOrHYSCKUMU
U3MEHEHHUSMH B HUX;
2) HEKOTOPbIC BUPYCHI BBI3bIBAIOT CIIMSHUE KJIETOK U 00pa30BaHHE MHOTOSICPHOTO CUHIIUTHS
3) KIIETKH MOT'YT PacTH, HO JIIIUTHCS, B PE3yJIbTaTe Yero 00pa3yrTCsl TUTaHTCKUE KIICTKH;
4) B KJIETKax TMOSIBISIOTCSA BKIIOYEHHs (SOCpHBIC, LUTOIUIA3MATHYECKUE, CMCIIAHHBIC).
BkiroueHnss MOTYT OKpalinuBaThCs B PO30OBBIN 1BET (303MHO(PHIIBHBIE BKIIOYEHHS) WIH B TOIYy00it
(6azodunbHBIE BKIIOYCHUS);
5) ecnit B KyJIbType TKaHU Pa3MHOXKAIOTCS BUPYChI, HMEIOIIME TeMAarTIIOTHHUHBI, TO B MPOLIECCEe
Pa3MHOKEHHUsI KJIIETKA TPUOOPETAET CIIOCOOHOCTh afCOPOMPOBATH IPUTPOLIUTHI (TeMaICOPOIIHS).
4. AnnocTpaTUBHBIH MaTepHaJl: IaKaThl, IPEe3eHTaIHs, CXEMbI
5. Jluteparypa:
Cwm. npusoxenue 1
6. KoHTpoJIbHBIE BONIPOCHI:

1. HasoBure OakTepuy 1O TUTIAM MTUTAHHUS.

2. [aiite onpeseneHne HACIEICTBEHHOCTH U H3MEHYHBOCTH.

3. Uro Takoe MyTaIuH.

4. Yro Takoe TPaHCAYKIIHS.

5. Metozpbl KyJIbTUBUPOBAHUS BUPYCOB.

Jlexkuusa Ne3

1. Tema: MukposkoJiorusi poroBoii mosocru. Hapymenue HopMaabHOH MUKPO(JIOPHI U ee
KOppeKIusl.

2.l1eab: O3HAKOMHTH CTYJICHTOB ¢ MUKPOJKOJIOTHEH POTOBOM IMOJIOCTH.

3.Te3uchl JeKINH.

[TomocTe pTa mpenacTaBiseT UACATHHYIO CPEIy IS POCTa U TMOJACPKAHUS KU3HEACSITCIBHOCTH
Mukpoopranu3moB. [lo Beipakenuro mpodeccopa W.M. OmneiiHuka, «I0I0CTh pra - I3TO
OJIHOBPEMEHHO U TEPMOCTAT, M MUTATENbHAs Cpea JUIsi MUKPOOPTaHU3MOBY. JTO NEHCTBUTEILHO
TaK, MOCKOJIbKY B TOJIOCTH pPTa MOAJEPKUBAIOTCS HEOOXOAMMEBIE TeMIlepaTypa, BIaXKHOCTb H
o0ecrieunBaeTcs IOCTOSHHBIM MPUTOK TMHTATENbHBIX BEIIECTB W3  CJIIOHBL, JECHEBOU
(conmeprkamuecss B JeCHEBOW 0OOpO3/€) JKUIKOCTA M THUIIH, KOTOpas MPOXOJIUT 4Yepe3 POTOBYIO
MOJIOCTb.
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CrnroHa - MCTOYHUK NMTATENbHBIX BEIIECTB Ul coolmiectBa Oakrtepuil. Hekotopsle Gaktepuu
(MHKpOa’pOpMIIbHBIE CTPENTOKOKKH, aKTUHOMMIIETBI) B SKCIIEPUMEHTE MOT'YT PacTd Ha
«MUHUMAJBHBIX» THTATEIBHBIX CpElax CO CIIOHOW M pas3iaraTb pas3jinyHble OEJKOBbIC
KOMIIOHEHTbI CIIIOHBL. Y OakTepuii, BBIPALLCHHBIX B CJIOHE, MOBBIIIAIOTCS TAKXKE YPOBHHU
THIPOJIMTUYECKON  aKTMBHOCTH  (TJIMKO3HMJA3bl, 9K30- M  SHAONENTUIA3bl, 3CTEPasbl,
HellpaMMHM/Ia3bl), YTO IO3BOJIAET MM I0OJIydyaTh MHUTATENIbHbIE BEIIECTBA U3 OJUIOCAXapUAOB U
OenKOB B pe3yiabTaTe MeTadojM3Ma TJIMKONPOTEWHOB CIIOHBI. YTHIIM3alUsl OCJIKOB CIIOHBI
0oJIbIIIe 3aBUCHUT OT UX (PU3MUYECKHX CBOMCTB (THUIPOPOOHOCTH), YEM OT pa3Mmepa: ruapo]rIbHbIC
NENTH/IBI TOPA3/I0 JIYUIIe CTUMYJIHUPYIOT POCT CTPENTOKOKKOB, YeM ruipodoOHEIe.

BakHbIil KOMIOHEHT CIIOHBI, Y4acTBYIOIUMH B NHUTaHUM Oakrepui, - ammiaza. OHa aKTUBHO
CBSI3BIBACTCSl CO CTPENTOKOKKAMH, OOMIIBHO IMPEJICTABICHHBIME B 3yOHOU Oisimke. B cBsizaHHOM
COCTOSIHUU OHa, MO-BUAUMOMY, COXpaHseT (epMEHTATUBHYIO aKTUBHOCTb M, paCILEIUIsAs Kpaxma
UMM B HETIOCPECTBEHHON OJIM30CTH K 3y0aM, B OOHMIINY TIOCTABIISET IITFOKO3Y OaKTepusiM 3yOHOMH
OJISAIIKY.

B pa3BuTHH XpOHHYECKHX PEIHUIUBUPYIOMUX (HOpM 3a00JI€BaHUI IMOJIOCTH pTa CYIIECTBEHHYIO
POJIb UIPAIOT AUCOMOTHUYECKUE HAPYLIEHUs. YTHETeHuEe HOpMaibHOI MUKpodIIopsl Ha oHe pocTta
yIIEIBHOTO Beca MPEACTaBUTENICH YCIOBHO-TIATOTEHHOW M IAaTOTEHHON MHKPOQIOPHI SBISAETCS
OJITHOW M3 MPUYUH YBEJIUYEHUS YaCTOThI U AJTUTEIbHOCTH PELUIMBOB 3a001€BaHUS.

XapakTep MHKpOOMOILIEHO3a THIIEBAPUTEIBHOIO KaHajla WIPaeT CYIIECTBEHHYIO poOJib B
NOJIep)KaHUM TOMEOCTa3a OpraHu3Ma, B TEpPBYIO ouepeqb B (DYHKIMOHHPOBAHUH CHCTEMBI
KOJIOHM3ALIMOHHOM pe3ucTeHTHOCTH. OcoObIil MHTepec ucciefoBaTeNell MpUBiIeKaeT mnpodiema
MHUKPOAIKOJIOTHH BEPXHUX OT/AEJIOB IHUIIEBAPUTEIBHOTO TpPaKTa, a WMEHHO IMOJIOCTH pTa, €e
3HaYeHWE B KOHTAMUHAIIMM HUXKE PACIIOJIOKEHHBIX OTAENOB KHIIEYHOM TPYOKHM M OpraHoB
MUIIEBAPEHUSI.

KonnyecTBeHHBII M KayeCTBEHHBIH COCTAaB HOPMAIBbHOM MHKpPOQIIOpHI 3A0pPOBOrO UeIOBEKa
JIOCTaTOYHO CTa0MiIeH. MUKPOIKOIOTHYECKUN (PEHOTHUIT YesloBeKa (OpMUPYETCs MO BIUSHUEM
TFeHOTUIIMYECKUX  OcoOeHHOcTe M ¢akTopoB  cpeiasl. HapymeHuss  MHKpO3KOJIOTMU
(mucOaKkTepro3bl) UTPAIOT CYIIECTBEHHYIO POJIb B TIATOTE€HE3€ XPOHUYECKHUX 3a00JIeBaHU, B TOM
YHCIIe CTOMATOIOTHYECKHX.

HopmanbsHas Mukpodguiopa pebeHka mpencTaBisieT coOOM IEIOCTHYI0 CHCTEMY, COCTOSIIYIO W3
COBOKYITHOCTH Pa3NUYHBIX OHOTOMOB. [Ipm 3TOM KaXAblii M3 OHOTONOB WMeEET CTaOMIBHYIO
CTPYKTYPY MUKpPOOHOTO Mei3axa, KOJIMYeCTBEHHbII U Ka4eCTBEHHBIN COCTaB KOTOPOTO 3aBUCUT OT
€T0 JIOKAJTU3aIUH.

[TonocTe pra sBHsETCS HAYaIbHBIM OTIEIOM IHIIEBAPUTEIHHOTO KaHajla. MUKPOOHOIICHO3
NOJIOCTH PTa TPEACTaBIeH a’dpoOHOM M (aKynbTaTHBHOW aHa’poOHOW ¢uopoii (Str.mutans,
Str.salivarius, Str.mitis, canpoGHUTHBIMU HeiCepUsAMH, JAKTOOAKTEPUSIMH, CTAPHIOKOKKAMH,
audTepousiaMu M JIp.), OOJMTaTHBIMH aHA’POOHBIMHM OakTepUsMH (IENTOCTPENTOKOKKAMH,
OaxTepounamu, ¢y300aKTepUsIMU, HUTEBUIHBIMU OaKTEpUSIMU, aKTHHOMUIIETAMHU, aHa POOHBIMU
JudTeponsiaMy U Ip.) U HETIOCTOSTHHOM (JIOPOH.

Crnemyer 0co00 MOAYEPKHYTH, UTO B TEUCHUE MOCIEIHETO JCCATUIIETUS CYIIECTBEHHO BO3pOCia
pOJIb PE3UAECHTHOH MHUKPOQIIOPHl B BO3HUKHOBEHHWH BOCHAIUTENIBHBIX IPOLIECCOB CIHU3MCTON
obosoukn mnosioctu pra. lllupokoe, He Bcergja OOOCHOBAaHHOE M PALMOHAIBHOE IMPUMEHEHHE
aHTHOAKTEpUAIIBHOW U MMMYHOJCTIPECCUBHON TEepaluy, BIUSIHUE psla SKOJOTHYECKUX (pakTopoB
00yCJIOBIMBAIOT M3MEHEHUE TPAAMLUOHHOM KIMHUKM MOHOMH(EKUHMH U  CHOCOOCTBYIOT
YBEIMYEHHUIO YJENBHOTO Beca acCOLMHPOBAHHOW MHUKPOOHO-MUKPOOHOH, MHUKpPOOHO-BUPYCHOM,
MHUKPOOHO-TPUOKOBOM M TPUOKOBO-BUPYCHOW mMaroioruii. OqHAKO K HACTOAIIEMY BPEMEHHU
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BONPOCHl ATHUOJIOTMH, MATOr€HE3a, MEXaHW3Mbl CHHEpPru3Ma WM aHTaroHu3Ma, ocoOeHHOocTel
COBPEMEHHOM KIMHUKM U TMOAXOAbl K Tepanuud HMH(EKIMOHHBIX MOPaKEHUHW MOJIOCTU PTa,
BBI3BaHHBIX accolyalueil Bo30yaAuTeNei, U3y4eHsl HEJOCTATOYHO.

Potornorka kak HamOosee OTKPBHITHIA U MPETepHEeBAIOUINI MOCTOSHHYIO JIOMOJHUTEIBHYIO
KOHTAMUHAIMIO OTJEJ MUIIEBAPUTEIBHON TPYOKHU SIBIISIETCSI BO MHOTOM OIIPENENIAIONIEH HUIIeH
JUtst GOPMUPOBAHUS MUKPOIKOJIOTUH HUXKE PACTIONOKEHHBIX OTJEJIOB MUIIEBAPUTEIHLHOTO KaHAA.
Henb3st He OTMETHUTBH, YTO B MOJIOCTH pPTa BBICOK PHCK BO3HUKHOBEHHS OYaroB XPOHHYECKOU
MHGEKIMU —  OJIOHTOTCHHBIX, TIApPOJIOHTOT€HHBIX, CTOMATOT'€HHBIX, TOH3MJUIOT€HHBIX,
CHAJIOTEHHBIX, JMM(OTeHHbIX. Kakaplii M3 yKa3aHHBIX JIOKYCOB MOXET CIIY)KUTh HCTOYHHKOM
MOCTOSIHHOM MATOTeHHOW KOHTaMHHALIUM, CEHCUOWIM3AIlMM MUIIeBapUTEIbHOIO KaHajda u
OpraHu3Ma B LIEJIOM.

Hapymienust B cuctemMe MHKPOIKOJIOTMH — JUCOAKTEPUO3bl — HUTPAIOT CYHIECTBEHHYIO POJb B
(GOpMHpPOBAaHUM OCTPBIX W XPOHHUYECKHX BOCHAIUTEIBHBIX IPOLECCOB, AJUIEPTUYECKHUX
3a0o0NieBaHU, BO3HUKHOBEHUU JCCTPYKTHBHBIX TMOPAKEHUM MHILEBAPUTEIHLHOTO KaHaa,
aTepoCKiIepo3a, MOYeKaMeHHOW Oosie3Hu. DopMHUpOBaHUE AHUCOAKTEPHO3a MUIIEBAPUTEIBHOIO
KaHajla BO3MOXHO B cllydyae naucOalaHca B cucTeMe (PU3UOJIOTMYECKOTO PABHOBECHS MEXKIY
dakTopaMu PpE3UCTEHTHOCTH M arpeccud. Pa3BUTHIO MHKPOAIKOJOTHUECKUX HAPYIICHUH
CIOCOOCTBYIOT: HECOOIIOJICHUE CAHUTAPHO-TUTHUEHWYECKUX HOPM, MPUMEHEHHE OIpPEEICHHBIX
JICKapCTBEHHBIX CpPEACTB, HAMYME WCTOMIAIONIMX OpraHu3M 3a00JieBaHWA W COCTOSHU,
UMMYHOJE(PHUIIUTOB, aJNIEPIUU U JIP.

[Ipy >TOM BO3HMKHOBEHHE MHUKPOIKOJIOTMYECKHX HApYIIEHMH B OJHOM M3  OTJENOB
MUIIEBAPUTEIBHOTO KaHalla SBISETCS NCTOYHUKOM TATOJIOTUYECKON KOHTaMUHAIMU JUTS IPYTHX
ornenoB. TakuMm o0pa3oM, HapyIIeHHE MHKPOAIKOJOIMM IHUIIEBAPUTEIBHOIO KaHajla HMEeT
XapakTep JEeCCHMHHUPOBAHHOTO nucOakrepro3a. OTMETHM, YTO BO3HHKHOBEHHE CTOMKHX
JUCOMOTHYECKUX HapylUIeHUH MUIIEeBapUTENIbHOTO KaHajla SBJsIeTCs OJHOW M3 Haumbosee
3HAYMMBIX TPUYMH BO3HUKHOBEHHS JECTPYKTHBHBIX M HEIECTPYKTHBHBIX (POPM MOPAKEHUS €ro
BEPXHHUX OTJIEJIOB.

OcobeHHocTH OMOTOMA MOJOCTH PTa, & UMEHHO MOCTOSIHHBIA PHCK MAaTOT€HHON KOHTaMHHAIIUH,
BBICOKAsi BEPOSITHOCTh HAJMUMs XPOHUYECKHUX O0YaroB MH(EKIMH, ONPEIENsIOT ero 3Ha4YMMOCTb
JUTSE HOPMAJIbHOTO ()YHKIIMOHUPOBAHHSI CHCTEMBI KOJIOHM3AIIMOHHON PE3UCTEHTHOCTH B IIEJIOM.
OreHka BBIPQ)XEHHOCTH TMPOSBICHUN AUCOAKTEPHO3a POTOTJIOTKU MPEAINOoJaraeT BBIACICHHUE
YyeThIpex cTeneHe Tsokectu. Jucbakrepros -1 crenenn (KOMIEHCHPOBAHHBIN) XapaKTEPUIYETCS
BbIsIBIIEHHMEM 1-3-X MaTOreHHBIX BHJIOB OakTepuil Ha (OHE HOPMAJIBHOIO COZIEpIKAHUS WU
HEKOTOPOTO0 yMEHbBILIEHUS TUTpa HOpMaidbHOW MHUKpodmopel. OOHapyKeHUE MaTOreHHOM
MOHOKYJIBTYPHI B 3HAUUTEILHOM KOJMYECTBE Ha (POHE PE3KOr0 YMEHBIICHUS YUCIEHHOCTH WU
MOJIHOTO OTCYTCTBHSI (DPHM3HOJOTHUECKOM MHKpOQIIOpsl paccMaTpuBaercss kak aucOaxtepuos 11
cTerneHu (cyOkomneHcupoBaHHbIi). Hamuune acconuanuii maToreHHbIX BUAOB OAKTEPHii ¢
JPOACKENIOT00HBIMU TPUOAMHU OIIEHUBAIOT Kak qucOakTepo3 [V creneHu (IeKOMIEHCUPOBaHHBIN).
JucOnoTnyeckrne HapylIeHUs MUIIEBAPUTEIBHOTO KaHala UIPaloT CYIIECTBEHHYIO pOJb B
naToreHe3e HanOoJiee pacipoCTPAaHEHHBIX XPOHUYECKUX IECTPYKTHBHBIX TOPAKEHUH CITM3UCTOM
000J10YKH TOJOCTH pTa. TeueHne KaHIUAO0-MH(EKIIUN COPOBOXKAAETCS BBIACICHUEM B KauecTBe
MaTOTeHHOW MOHO-KaHIUI03HOU (hopbl Tosbko y 47,1 % B3pOCIbIX MAIMEHTOB, B TO BpEMs KakK B
56,6 % cmyyaeB BBISBICHO aCCOLMUPOBAHHOE KaHIMI0-OakTepuaibHOE mopaxenue . Hambonee
BEPOSITHO accolmupoBanue rpubos co cradpuinokokkamu (30 %), crpentokokkamu (35 %),
npotdeM u craduinokokkamu (20 %), neticepueit (10 % ), ueiicepueii u crapmiokokkom (5 %).
Hawnbonee HeOIAaronpusTHBIMU CUMTAIOTCS acconuaruu rpubos poga Candida ¢ maroreHHBIME
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BUJaMH CTapUIOKOKKOB. YKa3aHHbIE OCOOCHHOCTH CYIIECTBEHHO HM3MEHSIOT KIMHUYECKYIO
KapTUHY 3a00J1eBaHMsl, YCIOXKHSIIOT AUarHOCTUKY, TPEOYIOT U3MEHEHUS TAKTUKU JICUCHUSI.

4. UnaiocTpaTUBHBINH MaTepUaJ: IJIAKAThI, TPE3CHTALINS, CXEMbI

5. JIuteparypa:

CwM. npusioxenue 1

6. KoHTpoJibHbIEe BONPOCHI:

1. Yto Takoe MUKpOOHOTA OpraHU3Ma 4eJIOBEKa.

2. OxapakTepu3yiTe B3aMMOOTHOIIIEHHE MUKPOOPTaHU3MOB.

3. Uto Takoe MMUKPOOOIICHO3.

4. JIucOaKkTepruo3 u ero KOpPeKIus.
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Ipuio:xxkenue Nel
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https://wwwe.elib.kz/ru/search/read_book/821/

19. CramkynoBa A.O., Kynaitbeprenyns! K. K., Pamazanosa b.A.

XKanmel koHE KeKe BHUPYCONOTHA: OKy-ouictemenik kypan / A.O. CramkyioBa,K.K.
Kynaitbeprenynsl, b.A. PamazanoBa.—  Anmatel:  OBepo, 2020 x.- 376 Oer
https://wwwe.elib.kz/ru/search/read_book/907/

20. Muxkpoopranusmaep Mopdonorusice  /B.A.  PamazanoBa, A.JI. KotoBa, K.K.

Kynaitbeprenynbsl  xoHe T1.06.: Oky-omictemenik Kkypan - Anmatsl, 2020. 128 Ger.
https://www.elib.kz/ru/search/read_book/898/
21. CaHuTapHO — MHUKpPOOHMOJOrMYECKas XapaKTepUCTHKa BOJbl. KoOJMYECTBEHHBIH U

KaueCTBEHHBIN cocTaB.:y4eb.mocodue. M.V . JlycmarambeToB, A.M./lycmarambeToBa — AMaThlI,
u3narenbcTBo «OBepoy -2020 — 140 chttps://www.elib.kz/ru/search/read_book/170/

22. O6mias u yactHas Bupycojorus. KanmenkoHexxeke Bupycosorus. [locodue mist CTyIeHTOB
MEAWIIMHCKUX U OMOJOTHYECKHX CIHeluanbHOCTel. AnmmaTtel: DBepo, 2020. — 84 cr.
https://www.elib.kz/ru/search/read_book/2759/

23. B. T. Seytkhanova, Sh. Zh. Kurmanbekova, Sh.T. Polatbekova, Sh.Zh. Gabdrakhmanova,
A.N. Tolegen. CAUSATIVE AGENTS OF ACUTE RESPIRATORY VIRAL INFECTIOUS
DISEASES (influenza virus, adenovirus, coronavirus) (I part)
http://lib.ukma.kz/wp-content/uploads/2022/10/Illustrated-teach.-material-eng-2.pdf
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24. B.T. Seytkhanova, Sh. Zh. Kurmanbekova, Sh.T. Polatbekova, Sh.Zh. Gabdrakhmanova,
A.N. Tolegen. Pathogens of children’s viral infections (measles, rubella, chickenpox and mumps
virus) (Part Il) http://lib.ukma.kz/wp-content/uploads/2022/10/illustrated-textbook.pdf

25. B.T. Seytkhanova, A.A. Abdramanova, A.N. Tolegen, P. Vinothkumar  Lecture compolex
on the subject "Microbiology and immunology "(General Microbiology)
http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-General-Microbiology-
2022.pdf

26. B.T. Seytkhanova, A.A. Abdramanova, A.N. Tolegen, P. Vinothkumar LECTURE
COMPLEX ON THE SUBJECT "MICROBIOLOGY AND IMMUNOLOGY"(Private
Microbiology)
http://lib.ukma.kz/wp-content/uploads/2022/10/Lecture-complex-Private-Microbiology-2022.pdf

DJIEeKTPOHHBIE pecypchl

«  Druektponnas 6ubnmorexka KOKMA - https://e-lib.skma.edu.kz/genres

«  PecnyOnukaHcKast MeXKBY30BCKast 3JieKTpoHHas oubiaroTeka (PMOB) — http://rmebrk.kz/
« Iludposas 6udamoreka «Aknurpressy - https://www.aknurpress.kz/

«  DnekrponHas oubmuoreka «Amurpady» - http://www.elib.kz/

«  Dmwurpad - mopran MyJIbTUMEIUHHBIX yaeOaukoB https://mbook.kz/ru/index/

« DIBC IPR SMART https://www.iprbookshop.ru/auth

«  uH(pOPMAIMOHHO-TIPaBOBas crcTema «3any - https://zan.kz/ru

«  Cochrane Library - https://www.cochranelibrary.com/
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