Jlekmus Ne 2
MOP®OJIOI'UA U ®U3NO0JIOTUA BAKTEPUU U METO/IbI EE N3YUEHUS

.  MopdoJorus dakrepun

baxkmepuu - 5T0 0JJHOKJIETOYHBIC OPraHU3MBbI, JHUIICHHbIE XJIopodumia. CpenHue pasmMeps
OaKTepUATBHON KIETKHU OT 2 10 6 MKM.

ITo popme GakTepun AensITCA HA TPHU IPYNIBL: MAPOBUIHBIC, TATIOYKOBHUIHBIC M U3BHUTHIC.

Hlaposeuonsie 6axmepuu No - IPpyromy Ha3bIBatOTCs Kokku. DopMa KOKKOB pazHOOOpa3Ha:
cepuueckas, JTaHIIETOBUIHAS, 000OBHTHAS.

I1o B3aMMHOMY PacIOI0KEHUIO KIETOK IIOCIIE JICTICHUS CPEIH KOKKOB BBIJIEIISIOT:
® MHKPOKOKKH;
JUTUTOKOKKH (ITHEBMOKOKKH, TOHOKOKKHA ¥ MEHHHTOKOKKH );
CTPENITOKOKKH;
CTaUITOKOKKH;
TETPAKOKKH;
CapIMHEI.
Kokkn mmpoko pactpocTpaHEeHBI BO BHEUIHEW cpelie, B OpraHW3Me YeIIOBEKa, )KUBOTHBIX.
[IpencraBuTeM BceX TPYIIT KOKKOB, HCKITIOYash MHUKPOKOKKH, TETPAKOKKH W CAPIIMHBI, SBIISIOTCS
BO30OyaHUTENAMHU MH(PEKIIMOHHBIX 3a00JICBAHMIA.

Ilanoukosuonwsie popmut Ha3LIBAIOT COOCTBEHHO Oaxmepusmu. [1anouku ObIBAIOT JTHHHBIC,
KOpPOTKHE, TOJICThIE, TOHKHE. CpenHne pa3Mepbl ux — oT 1 10 6 MKM. bakrtepuu paznugaroTcs Io
BHEIIIHEMY BHUJy: KOHIIBI MOTYT OBITh 3aKpyTJICHBI (KHUIIIEUHAs Majo4yka) oOpyOseHsl (BO30YIUTENb
CUOMPCKOM 513BBI), 320CTPEHBI (BO30YIUTEIH YyMBI), YTOIIICHBI (BO30YIUTENh TUPTEPHH ).

[Tocne nmeneHust GakTEpWM MOTYT pacHoJiaraThCs MOMApHO (AUIUIOOAKTEPHH), IEMOYKOM,
MHOTJA TOJ YIJIOM APYr K APYry WIH KpPEecT - HakpecT. bolbIIMHCTBO OakTepuil pacrosaraercs
oecniopsiouHo. Cpeau 6aKTepHii €CTh H30THYTHIE (POPMBI — BUOPUOHBI.

K uzeumoim ghopmam d6axkmepuii OTHOCSTCA COMPUIIIIBI M CIUPOXETHI.

Cnupunner 10 BHEIIHEMY BUJY HAllOMUHAIOT W30THYTYIO JIMHUIO, OOJBIIMHCTBO M3 HUX
HeOoJIe3HeTBOPHBI. KIeTku cnupoxem HamoMHHaeT COUpPaib, OHU OTIMYAIOTCS YHCIOM BUTKOB B
CIUpAM, 4YaCTOTOM BUTKOB, O(OPMIIEHHEM KOHIIOB CHHpAIH. XapaKTep JBHXKEHUS CIIMPOXET
pa3iuyeH: NOoCTynaTeNbHOE, BpalaTelibHOe, crudarensHoe, BoJIHooOpa3Hoe. HemaTorenusie GopMmbl
CIUPOXET PAaCIpPOCTPaHEHbI B IPUPOJE U B OPraHU3Me UeJoBeKa, UMEIOTCS U 00JIE3HETBOPHBIE BUIbI
- Bo3OynuTenu cudunuca, 1eNTOCIUPO3a.

Il. Crpoenne 0aKTEPHAJbLHON KJIETKH

bakrepuanbHas KIeTKa COCTOMT W3 CICAYIOIIUX 4YacTeil: TPEXCIOHHOW 000JI0YKH,
[IUTOIUIa3MbI C PA3JIMYHBIMHA OPTAHOMIAMH U SIICPHBIM BELIECTBOM (HYKJICOUIIOM).

JIOTIOJTHUTEIBHBIME CTPYKTYPHBIMH OOPa30BaHUSIMH SIBJISIFOTCSI KAICyJIbl, CIIOPBI, KT'yTUKH,

MIUJIH.

O0605104ka MUKPOOHOH KJIETKH COCTOMT U3 HAPYKHOTO CIM3UCTOTO CJIO0S, KJIETOUHOW CTEHKH
U IIUTOIIa3MaTHYECKOH MEMOpPaHBI.

CAM3UCTBIN €10 HAXOUTCS CHAPYKU U BBIMOJIHSAET 3alIUTHYIO (DYHKIIMIO.

Knerounas creHka coxpaHseT (opMy KIETKHM M OTAEISIET €€ OT OKpyXKarolled cpempl,
COXPaHsET BHYTPH KJIETKH MOCTOSIHHOE OCMOTHYECKOE JaBJICHUE.

B 3aBucuMocTM OT cOJEp)KaHUSA MypEeMHAa B KIETOYHOM CTEHKE pa3iauyaroT
I'PaMIOJI0XKUTENbHBIE U TPaMOTpHULIATEIbHbIE OaKTepHH (II0 OTHOILIECHHIO K OKpacke no I'pammy).

[{uToruasmaruyeckass MeMOpaHa IUIOTHO TNPHIJIETaeT K KJIETOYHOW CTEHKE C BHYTPEHHEH
CTOpoHbl. O4YeHb TOHKMH NOJYNPOHMUIIAEMBIN CIIOH, Yepe3 KOTOPBIM OCYIIECTBISETCS MUTAaHUE
kietkn. Ha MemOpane HaxoasaTcs (hepMeHTHI, yUacTBYIOIIME B Mpolieccax MepeHoca MUTATeIbHbIX
BEIIECTB, B IIXaHUH, B IEJICHUH KIIETKU.



Humonnazma — BHYTPEHHEE COJEPKUMOE OAKTEPUATBHOW KIIETKH, MPEACTaBIsET COO0M
KOJUIOUJHYIO CHUCTEMY, COCTOSIIYIO M3 BOJbBI, OEJIKOB, YIJIEBOJOB, JIMMUAOB, PA3IUYHBIX
MHHEPAIBHBIX COJIECH.

Hykneouo (siaepHoe BEIECTBO KIJIETKH) - HACJIEACTBEHHBIN ammapar. fliepHoe BeIIeCTBO
MIPOKAPHOTOB, B OTJIMYHE OT AYKApPUOTOB, HE UMEET COOCTBEHHOW MEMOPAHbI U TPEACTaBISIET COO0M
nBoiHYI0 HUTh JJHK, cBepHYTYIO B KOJIBLIO.

Pubocomsr HaxoITCS B IUTOILIa3Me M BBIMOJHAIOT (QyHKIMIO cuHTe3a Oenka. KommuecTBo
pubocom B kieTke mpocturaeT koimdectBa 10-1000. CoeamHsisich BMecTe, puOOCOMBI 00pa3yer
MIOJINCOMBI.

JIuzocomwr — 0Opa3oBaHUsl, B KOTOPBIX IPOUCXOAUT PACIIEIUIEHUE TUTATEIbHBIX BEIIECTB.

Bxutouenue rpanyiibl, coiepiKaliue pa3inyHble 3a1acHbIC MUTATebHbIE BEIIECTBA: Kpaxmall,
TJIMKOTEH, KUP, BOJIOTHH.

JIOTIOJIHUTEbHBIE OPTAHOUIBL:

Kancyna — BHEIIHUM, YIUIOTHEHHBIHN, CIIM3UCTBIN CIIOW, TPUMBIKAIOIINNA K KIIETOYHON CTEHKE.
DTO 3aIIUTHBIA OpPraH, KOTOPBI MOSBIsAETCS Y OaKTepuid IPH MOMaJaHUH UX B OPTaHU3M 4YeJIOBEKa
1 KUBOTHBIX. Karicyna nmpepoxpanseTr MUKPOOPTaHU3MBbI OT 3aIIUTHBIX (JaKTOPOB MaKpOOpPraHU3Ma.
Hexotopsie MUKpPOOBI UIMEIOT MTOCTOSIHHYIO Karcyy (KJICTICHEILIBI).

Cnopbt - yIUIOTHEHHBIN Y9aCTOK IIUTOIIIA3MBI C HYKJICOHUIOM, OJICTHIA COOCTBEHHOM TUTOTHOM
00070ukoit. OOpa3yroTCcs MPHU MOMAaIaHUA MUKPOOOB B HEOIAronmpusITHRIE YCIOBHS BHEIITHEH CPEIb
(meiicTBuME BBICOKMX TEMIEpaTyp, BBICYIIIMBaHHME, W3MeHeHHWE pH, yMeHbIeHHe KOJIMYecTBa
MUATATEIBHBIX BEMIECTB | T.11.). CIIOPHI BCTPEYAIOTCS TOJIBKO Y MATIOYKOBUTHBIX OaKTEepHUil.

[Ipu nonagaHuy MUKPOOPTaHU3MOB B OJIaronpusTHBIE YCIOBUS CIIOpa B TeueHHe 4—5 4acoB
MPOPACTAET B BETETATUBHYIO (POPMY.

Criopbl 0OYeHb YCTOWYUBBI, MOTYT COXPAHATHCS ACCATUIICTUSIMHU.

CnopooOpa3yroriue a’poOHbIe OakTEpUH HA3bIBAIOTCS OallMUTIaMH, a aHa’pOOHBIE —
KIIOCTPUIHUSIMH.

ZKeymuku — opraHbl JBMKEHUS, XapaKTEPHbIE /1715 TAJIOYKOBHUIHBIX OaKTEepHil.

1o pacrnoJioKEeHUIO KIYTUKOB OAKTEPUU AEISATCS Ha TPYIIIbL:

® MOHOTPHUXH - C OJJHUM JKT'yTUKOM (BO30YIUTENH XOJIEPHI);
e aMpuTpuxu - C OydKaMd WIM EJUHUYHBIMHU KTYTMKaMH Ha OOOMX KOHIAX KJIIETKU

(ctupwmiLIb);
e j0dQOoTpUXH — C TYYKOM OKITYTHKOB Ha OJHOM KOHIIE KIETKH ((eKaIbHBIH
ienoueo0pa3oBaTelib);

® TEPUTPUXU — KTYTUKH PACTIOJIOKEHBI 10 BCEH MOBEPXHOCTU KIETKHU (KUIIEYHBbIE OaKTEpUN).
CkopocTh ABWKEHHUsI OaKTEepHil 3aBHCUT OT KOJHMYECTBA M PACIOJIOKEHUS >KTYTUKOB, OT
BO3pacTa OaKkTepHil U BIUSHUS OKpYXKaouX (GakTopoB (Haubosee moABMKHBI MOHOTPUXH).
IMunu — BOPCUHKY, PACIIONOKEHHBIE HA MMOBEPXHOCTU OaKTepHalbHBIX KiIeToOK. OHU KOopoue
Y TOHBIIIE KT'YTHUKOB, UMEIOT CIIUPAIbHYIO CTPYKTYpY. [Tunu cinyxar ans npukpervienus OakTepui K
KJIETKaM KMBOTHBIX M 4YEJIOBEKa, MHOTJA JJIs Nepefadyd TeHEeTUYECKOro Marephalia u3 KIETKU B
KIIETKY.
VJAbBTPACTPYKTYPA BAKTEPUAJIBHOM KJIETKH




1 — xancyna, 2 — KJIETOYHAs CTeHKa, 3 — UTOIIa3MaTH4eckass MeMOpaHa, 4 - ME30COMBEI,
5 — BxitoueHwus1, 6 — rpanynsl pudbocom, 7 — mykineotua (JHK), 8- xryruk, 9 — nunm (BOpCUHKH )

I1l. ®usuosorus Gakrepuii
@®usmnonorus u3y4aeT >KU3HEHHbIE (YHKIMM MHKPOOOB: TMHUTAaHME, IbIXaHUE, DPOCT U
pasMHOXeHHe. B ocHOBe (HU3MONIOrMUYecKHX (QYHKIUH JISKUAT HEMPEPBHIBHBI OOMEH BEIIECTB
(metabosm3m). OCOOCHHOCTHIO MUKPOOPTaHU3MOB SIBIISICTCSI HHTCHCUBHBIM OOMCH BEIIECTB.

XuMH4YeCKHuii coCcTaB OaKTepHid.

MHUKpPOOPTraHu3Mbl COAEPIKAT T€ K€ XUMHUUYECKHE BEIIECTBA, YTO M KIETKH BCEX MKUBBIX
opranu3moB: Boay (75-85%), cyxoe BemectBo (15-25%), KOTOpo€ COCTOMT M3 OPraHUYECKUX U
MUHEPAITbHBIX COSTNHEHHH.

Bona.

benku (50-80% cyxoro BeliecTsa),

Hyxneunnosbie kucnots (10-30% cyxoro BemiecTsa).

VYranesoasl (12—-18% cyxoro BemiecTBa).

Jlunuet (0,2-40% cyxoro BemiecTsa).

MunepanbHbie BenlecTa (2—14% cyxoro BeuiecTsna).

IIuranue OakTepuil.

[Iporecc MUTaHUST MEKPOOPTaHIU3MOB UMEET Psii 0COOCHHOCTEH:

® TIepBas - MOCTYIUICHNE MMATATEIHFHBIX BEIIECTB POUCXOANT Yepe3 BCIO TOBEPXHOCTh KIIETKH;
e BTOpas - MUKPOOHOI KJIETKE CBOMCTBEHHA HCKITIOYHTEIbHAST OBICTPOTA OOMEHHBIX PEaKITHiA;
® TpEThS - MUKPOOBI CIIOCOOHBI OBICTPO aIAaNTHPOBATHCS K H3MEHSFOIIUMCSI YCIOBHSIM CPEJIBI

OOWTaHUS U MCHSTH THII ITUTAHUS.

Tunsl nuTaHus OMpPENENAIOTCS MO XapakTepy YCBOEHHS yriiepoja U a3ora. McrouHHkoM
BOJIOPO/JIa M KUCIIOPOJa CIYKHUT BOJa M KHCIOPO BO3/1yXa.

[To ycBoeHuto yriepoa MUKpOOOB JIENIAT Ha /IBa TUTIA: A6MOmpPodul u 2emepompogot.

Asemompoghbl cOCOOHBI CUHTE3UPOBATH CIIOKHBIE OPraHMYECKHE BELIECTBA M3 IMPOCTHIX
HEOPraHMYeCKNX coeAnHEHUH ((PoToCHHTE3). ABTOTpO(aMH SBIISIOTCS TIOYBEHHBIC OAKTEPHH.

I'emepompogsl 711 CBOEro pocTa W Pa3BUTUSL HYXKJAIOTCA B TOTOBBIX OpPraHUYECKUX
COEJIMHEHUSX U MOTYT YCBaUBaTh YIJIEPOJ U3 YIIIEBOJIOB, CIIUPTOB, OPraHUYECKUX KUCIIOT U T.II.

I'ereporpodsl noapazaensorcs Ha canpodUTOB U Mapa3UTOB.

CarnpoduThl MOTY4at0T FOTOBBIE OPraHNYECKUE COCTUHEHHS OT OTMEPILIUX OPraHU3MOB. DTO
0aKTepuu THUEHUS.

[Tapa3uThl )KUBYT U Pa3MHOKAIOTCSA 32 CUET OPraHUUECKUX BEIECTB KUBOM KIETKH PaCTEHUH,
KUBOTHBIX WMJIM 4YenoBeka. K TakuM MUKpoOaM OTHOCATCS BUPYChI, PUKKETCUU, OOJBIIMHCTBO
OakTepuil.

Pe3koil rpaHuibl MeXAy TUMAMHU NUTAaHUS MUKPOOOB HeT. OHM MOTYT MHEpPEeXOIUTh OT
reTepoTpoHOro TUMA MUTAHUS K aBTOTPO(HOMY B HA0O0POT.

@epMeHTHI M X POJIb B 00MeHe BellecTB.

@Depmenmobl — HTO BeliecTBa OSIKOBOM MPUPOJIbI, BhIpabaThiBaeMble KUBOM KieTkon. OHU
SBJIIOTCST OMOJIOTMYECKUMHU KaTalu3aropaMu. MUKpPOOPraHu3Mbl MOTYT CHHTE3HpPOBATh Camble
pa3Ho0Opa3HbIe (PEPMEHTHI.

depMeHTbI MUKPOOOB JEIAT Ha 9K30Qhepmenmbl U IHOODepMeHMbl.

IK30¢pepmenmpl, BHAETSASACH BO BHEIIHIO Cpely, PpacCIlEIUIIOT  MaKpOMOJEKYIbI
MUTATEIbHBIX BEIIECTB /10 00Jiee MPOCTHIX COETUHEHUH, KOTOPbIE MOTYT OBITh YCBOCHBI MUKPOOHOM
KJIETKOM.

Auooghepmenmeut yuacTBYIOT B PEaKLIUsAX OOMEHA BELIECTB, IPOUCXOAIIUX BHYTPU KIETKH.

Kpome Toro, maroreHnble 6akTepuu BbIPAOATHIBAIOT TAaKXKe (PEPMEHTBHI arpecCHH, KOTOpbIe
CIIy’KaT Ul TPEOJIOJIEHHs] €CTECTBEHHBIX 3alllUTHBIX OaphepoB MaKpOOPraHW3Ma M SBISIOTCS
(hakTopaMu MaToreHHOCTH.




@epMeHTHBIN COCTaB JIIOOOT0 MHUKpPOOa SIBIISIETCS IOCTATOYHO MOCTOSHHBIM MPHU3HAKOM, a
pa3nuyHble BUABI MHKPOOOB YETKO pPa3IMyaloTcs Mo Habopy ¢epmentoB. [lostomy wn3ydenue
(epMEeHTaTUBHOTO COCTAaBa UMEET 3HAUCHHE ISl UICHTU(DUKALMY BUIa MUKPOOPraHU3Ma.

JbIxanue 0axkTepuii

Jlpixanue  (OMOJIOTMYECKOE  OKHCICHHE) MHUKPOOPTaHM3MOB  TPEACTAaBIAECT  COOOM
COBOKYITHOCTh OHMOXMMHYECKUX IPOIIECCOB, B pE3YJIbTaTe€ KOTOPHIX OCBOOOXKIAETCS HSHEPrus,
HeoO0XoauMast ISl AKU3HEACATEIIbHOCTH MUKPOOHBIX KIIETOK.

[o Tuny AbIXaHWs BCe MUKPOOBI pa3faessoTcs Ha!

e oOnuraTHbIE (CTpOTHE) a3POOHI,
e oOnuraTHBIE aHAAPOOBI
e (dakynpTaTUBHBIE (HEOOS3aTEIIbHBIC) aHADPOOBI.

Obnuzammuvie a3podvl XUBYT U Pa3BUBAIOTCSA MPU CBOOOJHOM JOCTYIE KHUCIOpOJa, T.€.
peakuuu OKMCIEHHUS OCYIIECTBISAIOTCA y HHMX IPU YYacTUHM MOJIEKYJISPHOTO KHCJIOpoJa ¢
BBICBOOOKIEHUEM OOJIBIIIOTO KOJMYECTBA IHEPTUH (TyOEpKyJie3Has Majgouka).

Ooénuzammuvie anapodvl CiOCOOHBI KUTh U Pa3MHOKATHCS TOJIBKO B OTCYTCTBHH CBOOOIHOTO
KHciaopoaa Bo3ayxa. Hamnume cBoOogHOro kucnopoja Juisi OOJUTaTHBIX aHa’dpoOOB SBISETCS
ryOUTEeNbHBIM (BO30YIUTENN CTOJIOHSKA, Ta30BOM raHIPEHBI, OOTYIU3MA).

Dakynomamuenvle analpodpl MOTYT KUTh U Pa3MHOXKATbCAd Kak TMpH HAIUYUHU
MOJIEKYJISIPHOTO KHCJIOpOJia, TaK U MPH €ro oTcyrcTBUM. K 3TOMy THIy OTHOCAT OOJIBIIMHCTBO
MATOTEHHBIX U callpo(UTHBIX OaKTepuUil.

Poct 1 pasmMHOKeHHe OaKTepuii

[Tox pa3MHOXKEHHEM NMOHUMAIOT CLIOCOOHOCTh MUKPOOPraHM3MOB K CaMOBOCIIPOU3BEACHHUIO,
B pe3yJbTaTe YEro yBEIUYMBAETCS YUCIIO 0cOOel B MOMYNIALNUU (KOJIOHUH).

Kononusa mukpoopzanuzmoe — 310 CKOIUIEHHE MUKPOOOB OJTHOTO BH/IA.

OcHOBHOH cTIOCO0 pa3sMHOXKEHUS y OakTepuil — nonepeunoe Oenenue. Ilepen neneHuem y
OaKTepHATBHBIX KJIETOK MpoucxoauT yaBoeHue mosekyn JJHK. Kaxnas gqouepHsis kieTka mojgydaer
konuto matepuHckoit JIHK, a nuromiazma nenures neperopoakon.

JleneHue KOKKOB MOXET TMPOUCXOAUTh B PaA3IMYHBIX IUIOCKOCTSX, C OOpa30BaHHEM
pa3zHoOOpa3HbIX COUETAaHUI KJIETOK: IIEMOYEK CTPENTOKOKKOB, T'PO3/IbE€B CTA(PHIOKOKKOB, TIOKOB
CapLUH.

[TanoukoBuaHBIC ¥ U3BUTHIE (DOPMBI IEISATCS MOMEPEYHO U TOJIBKO B OJHON TIOCKOCTH.

Y HekoTOphpIX OakTepuil pa3MHOKEHHE IPOUCXOAUT IyTeM OO0pa30BaHUA TOYKU —
nouxosanuem. Tak pa3MHOXKAIOTCS KIIyOCHbKOBBIE OaKTepuu, BO30yauTeNb TyOepKyesa.

J1J11 HEeKOTOPBIX BUI0B MUKPOOPIaHU3MOB XapaKTEPEeH npoyecc KOHb2ayuu — 3To Ipoodpas
MIOJIOBOTO pa3MHOXeHUS. J[Be OakTepuu MOAXOIAT APYr K APYry M COCIUHSIOTCSA muiasiMu. Yepes
UM 6akTepun 0OMEHHBAIOTCS YaCThI0 T€HETUYECKOTO MaTepHaa (0J1Ha 0co0b — TOHODP, Ipyrasi —
perunuent). C TOYKM 3pEHHUS HBOJIIOLMHU 3TO MPOTPECCUBHBIA IMPOLIECC, TaK KaK MPOUCXOAUT
(hopMHUpOBaHKE HOBBIX MOJBUIOB U AK€ BUIOB.

VY GonpIIMHCTBa OaKTepUil KaXKaast KJIeTKa AeNUTCS OJUH pa3 B TeueHue 15-30 MuHyT, HO eCTh
MEJUIEHHO Jiensiiuecs Buabl. Tak TyOepKyrne3Has nmajouka JIeIUTCS OJUH pa3 B CYTKHU.

CKOpoCTh Pa3sMHOXKEHHUSI 3aBUCHUT OT BO3pacTa MHKPOOHOW KyIbTYphl, OT TeMIIEepaTyphl,
3HadyeHus pH u npyrux ¢akropos.

IV. TI'eHeTHKa MMKPOOPraHM3MOB

Mymanmupr — 3TO OpPraHu3Mbl, Yy KOTOPBIX BO3HMKJIM HOBBIE BHJOBBIE NpHU3HAaKu. Eciu
MyTalys He JaeT MUKpoOaM MPEeuMyIIeCTB, B CPABHEHUH C JPYrUMH MUKPOOHBIMHU KJIETKaMH, TO
MUKpOOBI TOrH0aroT, a MyTalus TJI0XHET (KMcue3aer). MyTalusM 1o ABep>KeHbl U BUPYCHI.

I'eHeTnyeckne peKOMOMHALINY:

Tpancoykuyus - 310 niepeHoc reHerundeckoil uHpopmanuu (JJHK) ot Gakrepun noHopa K
OaKkTepuu PELUNHEHTY NMpH ydyacTuu Oakrepuodara. TakumMu cBoiicTBaMU 00JalalOT yMEpEHHBIE
¢daru. PazmHOXasich B OakTepuanbHOM KieTke, ¢aru BrimoyaroT B coctaB cBoedd JIHK wuactpb
6akrepuanbHoit JIHK u nepenatot e€ penunueHty.

4




Tak Moxer ObITh TepenaHa CHOCOOHOCTh OOpPa30BBIBATh TOKCHHBI, CHOPBI, >KTYTHKH,
CMOCOOHOCTh MPOJYLHUPOBATH JIOTIONHUTENIbHBIE (EPMEHTHI, YCTOWYMBOCTH K JIEKapCTBaM,
[IaTOTE€HHOCTb.

Tpaucgpopmayua — 510 nepenada ydactka JIHK w3 omHoit kimetku B Apyryro 0es
HENOCPEJCTBEHHOI0  KOHTakTa. Ilpu 3TOM  OakTepusi pELUMIUEHT 3axBaThIBaeT  Yalle
CaMOIIPOM3BOJIBHO U3 BHEIIHEN Cpe/ibl (C MUTATENbHOM cpeibl) pparMeHT uyxepoaHoit JJHK.

Konwvrozayua — 310 nepesadya reHeTUYECKOr0 Marepuasia OT OJHOW OakTepuu K Ipyroi npu
HENOCPEJCTBEHHOM KOHTAaKTe KJIETOK. JIBe MHKpOOHBIE KIETKHM MOAXOAAT JpYr K JIpyry,
coenMHsIOTC mwisMu (SeX - pili) u depe3 oOpa3oBaBLIMICS MOCTHUK IMEPEAAIOT T'C€HETHYCCKUN
MaTtepuai. ITOT IPOLECC OJHOCTOPOHHUM — OT KJIIETKH JOHOPA (MYXCKOH TUIT) K KJIIE€TKE PELIUITUEHTY
(>KeHCKMH Tum).

Konsbroramms MoxeT ObITh MKy OaKTepUsIMU OJTHOTO BUJA U MEXAY OaKTEpUSIMH pa3HbIX
BU/JIOB.

Buomexnonozusa — obnactb 3HaHUN 00 MCMOIB30BAHUU OMOOOBEKTOB (OaKTepUil, BUPYCOB,
rpuOOB, PaCTUTEIBHBIX U KUBOTHBIX KJIETOK) JUISI TOJIy4eHUSI HEOOXOJUMBIX, LIEHHBIX IS YeIOBEKa
MIPOJIyKTOB, paHEe HE BCTPEUYABIINXCS B IPUPO/IE.

MenuuyHckass OMOTEXHOJIOTHMSI  CO3/1aeéT  JAMArHOCTUYECKUE, NpOoQUIAKTHYECKUE U
JIEKapCTBEHHbIE Mpernaparhl, MoJy4yaeT MaTepralibl BOCTIONHAONINE 1e(eKThl B paboTe OTIeNbHbIX
OpPraHOB M TKAHEW YEJIOBEKa.

[Tomyuenue Takux BeliecTB U3 MUKPOOHOI KJIETKH ropas3zo mpoiie 1 Beiroanei. [lostomy B
OMOTEXHOJOTMH pa3padaThbIBalOTCd U HCIOJB3YIOTCI PEKOMOMHAHTHBIE IITAMMBI OakTepuid,
CIIOCOOHBIE CHHTE3UpPOBAaTh TOPMOHBL, (DEPMEHTHI 4YENOBEKa, HNMMYHOMOIYJISTOPBI, AHTUTEHBI
(BakUMHBI) U Apyrue OMOJIOTHYECKH aKTHBHbBIE BEIIECTBA.

I'ennasa unocenepus — Hayka, 3aHMMAOLIASCAd CO3JaHUEM OPraHU3MOB C HOBBIMH
CBOMCTBaMH.

Metoapl T€HHOW MHXKEHEPUM IO3BOJIIOT H3MEHATh CTPYKTYpy TI€HOB M BKIIOYaTh B
XpOMOCOMY OaKTE€pHUi T'€Hbl APYIMX OPraHU3MOB, OTBETCTBEHHBIX 33 CHHTE3 Ba)KHBIX U HYKHBIX
BElIECTB. B pe3ynbraTe MUKPOOPraHW3Mbl CTAHOBSTCS MPOAYLIEHTAMH TaKMX BELIECTB, MOJIY4YECHHUE
KOTOPBIX CJI0KHO MJIM HEBO3MOXKHO.

Taxum nmyrem celfyac noJry4aroT UHCYJIMH, MHTEP(EPOH, TOPMOH pOCTa YeJI0BEKa U JIp.

B pesynbTare reHHbIX MyTalui cO34aHbl MYTaHTbI-IIPOIYLEHTb aHTUOMOTUKOB, KOTOPbIE B
100-1000 pa3 akTHBHEE UCXOTHBIX.

Bonpocsl 1j1si CAMOKOHTPOJIS:

1. Ha kakue Tpu OCHOBHBIE TPYIIIHI AeATCs OakTepuu 1o Gopme KIeToK?

2. B kakux ycJIOBUSX MAJIOYKOBUIHBIC OaKTEPUH 00Pa3yIOT CIIOPHI, YEM CIIOpa OTINYACTCS OT
BEreTaTUBHOM KJIETKU TI0 CTPOCHUIO M Uepe3 KaKoe BpeMs OHa MPOpacTaeT mpu
HACTYIUICHUH OJIATONPUSATHBIX YCIOBUNA?

3. Yewm otnmuarotcs canpoduThl oT napa3utoB? K kakoii rpymie rereporpodoB OTHOCATCS
BHUPYCHI U PUKKETCHH?

4. Kakue Tpu TUIIA AbIXaHUS BBIACTSIOT y OaKTEpUil B 3aBUCIMOCTH OT OTHOIIECHHUS K
KHCIOpOay?

5. B dem 3akmrouaeTcs pa3HHIIA MEXAY TPAaHCAYKIKEH U TpaHchopMalueit Kak crocooamu
nepeayd reHeTHYeCKOro MaTepuana?

6. Kakum 00pazom MeTObl TEHHOUM MH)KEHEPUH TTO3BOJIAIOT UCIIONIb30BaTh OaKTepUU s
HYX]l METUIIUHBI?



