


Bupycbl — HekKneTo4Hble POPMbI
XU3HU

« Bwmpychl (nart. Virus — 94) — HekneTo4YHble POpPMbI
XWN3HU, CMOCOOHbIE NPOHUKATb B 3yKapnoTuieckue 1
NPOKapUOTUYECKNE KIETKU U TaM pa3MHOXaTbCS
(penpoayuupoBaThCSl).

« Bce BMpyCbl — BHYTPUKNETOYHbIEe Napa3nTbl, HO
NPOSABNSAOT NPU3HAKN XXUMBOIO TOSbKO MPOHMKHYB B
KIETKY, MO3TOMY BUMPYCbI CYLLECTBYIOT B ABYX (bopmax:
1. MNokosiwenca hopme (BHE KIETKN — BUPUOHDI).

2. Penpoayuupyrowencsa dopme (BHYTPU KNETKU B
Buae komnnekca: AHK nnn PHK Bupyca +
CUHTETNYECKUI annapar KIeTKNn).

« Pasmepbl BUpPYCHbIX YacTuy cocTtaBnsaroT oT 15 ao
350 HM, Nno3TOMY YBMAETb X MOXHO TONMBLKO C
NMOMOLLLIO 3NIEKTPOHHOIr0 MUKpPOCKonNa.

Puc.2 B 5 o OcHoeHble 2pynnbl eupycos
nc.2.Bupyc tabau-
Hoin Mosanky (BTM) | 1 / \

= Bupycei Bupycbi Bupycbi

pacmeHuu JXUBOMHbIX 6akmepul



PazButue y4yeHUA O BUpycCcax

« C 1798 r. B MeAULMHCKYIO NMPaKTUKY Oblina
BBeAeHa npuBuBKa J.[hkeHHepa NpoTUB OCHNbl.

« B 1884 r. Il.NacTep npuroroBun BakumMHy NpoTuB
OewleHcTBA.

« B 1892 r. .M1.NBaHOBCKMIN, N3y4yasi MO3aUYHYHO
Oorne3Hb Tabaka, coooLnT 0 BO3MOXHOCTHU
cyliecTBOBaHuUs 6ornee MesikKux opraHU3mMoB, YeMm
OakTepum.

= B 1899 r. M.benepunHK BBen TepMUH «BUPYCH.

= B 1911 r. Payc oTKkpbin BUpyc 3noKkayecTBeHHOM
OnyXxonu y Kyp.

« B 1915 . ®.ToypT OTKpbIN BUPYCLI DakTepumn —
GakTepuodarm.

« B 1946 r. C noMmoLbIO 3NMeKTPOHHOIo MUKpOCKona
Aanocb yBMAeTb BUPYCHbIe YacTUlbl (BUPUOHLI)
U U3YUYUTb UX CTPOEHME.

0.1. NeaHoBckuin (1864-1920) 1 3
Qayapa DxkeHHep (1749-1823)



CtpoeHune BUpycoB
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« OOMHO4YHBbIE BMPYCbI UMEIOT
pasnnyHyo OpMYy: OKPYrnyto,
Nasio4KOBUOHYIO, KpUCTanm4yec-
Kyto n ap.

= BHyTpu BupuroHa cogepxumtcs
HyknenHoBas kucnorta (QHK
wnu PHK), saknioyeHHasa B
BernkoByto 000M0OYKY — Kancua.

« [lo CTPOEHNIO pa3finyaloT ABe
rpynrbl BUPYCOB:

1 Bupychbli e

NMpocTbie: Cno)xHble:
cocTtoaTt n3 AAHK un cocTtodat u3s PHK un
oaHOMN 6enkoBou 2-3 obonouek:
060/104KHN; pasmep benkoBown, nuUno-
— 15-150 HMm; NpoTENAHON U
Karncua vaue Yr1eBOAHON;
KpUCTann4yeckun, pa3Mep — 80-350
Nasio4KOBUAHbIN HM; Kancuj yauig

chepunyeckuni



[MonHoCTbO chopMMpPOBaHHas BUPYCHAasi YacTuLa Ha3biBAeTCA BUPUOH.

Kancua cocTouT M3 MHOroKpaTHO NOBTOPAOLLMXCA NOANNENTUAHbBIX Lienen
(kancomepoB) 1-5 Tunos Genka.

[1ns kKancngoB BUPUOHOB XapakTepHbl 2 TUna CUMMETPUYHOW YKIaaKu
cybbeanHuny 6enkos: 1. CnupanbHas (B BMAE Nanoyek, HUTEN: BUPYChbI
pacTeEHUN U HEKOTOPLIX DakTepun). 2. Kybudeckas (B popme nkocasgpa:
BUPYCbI XXMBOTHbIX, YerioBeka, baktepunodarn).

3Ha4vyeHue Kancupa: 1. 3awmiliaeT reHoM OT NOBPEXOEeHUA.

2. OGecneunBaeT agcopoOLNI0O BUPUOHOB Ha NOBEPXHOCTU 0O0sI04YeK
KITeTKMW.

3. Cnoco6cTBYeT NPOHUKHOBEHUIO FreHOMa BUpYyca B KNeTKy.

Puc. PasHoobpa3sune ¢popM n pasMepos
BUPYCOB: @ — BUPYCbl pacTeHuit; 6 —
BUPYCbl XXUBOTHbIX U YesIOBEKA; B —
BUpPYCbl 6akTepuin (bakTepuodarmn)
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CtpoeHue baktepuodpara

« baktepuodaru nmetot bonee crioxxHoe
CTPOEHNE, YEM APYrne BUPYChI.

. CmpoeHue 6akmepuogpaza
« [lonoeka lMonbiu 6a3zasibHas
( BHyTpW® cmep)xeHb  Mn1acmuHKa
COAep- (OKpY>KeH (Ha Hel
KUTCH YexXrMKOM 3aKkpensieHo
OHK) N3 COoKpa- 6 «HOXEKY)
TUTENbHOIO
benka)

[Tpy cokpalleHun Yyexna cTepxeHb
«nNpobuBaeT» KNETOYHY CTEHKY
baktepuin u JHK BnpbICKMBAETCS B KIETKY

Puc.1. 1-wenka, 2-4exon, 3-cTepxeHb, 4-6a3anbLHas
NnnacTUHKa C HOXXKaMM.

2 Puc.2. Aacopbuus baktepunodbaros Ha E. coli. 6




Pa3mHoXeHue BUPyCcoOB

BocnponssoacTeo Bupycos

NPOUCXOANT B KIETKE X03aMHa U 1 _ -
COCTOMUT U3 HECKOMbKNX CTaauni: "N 3 _*[X\*
o 6| '\

I\

1. Agcopbumns Ha KNeTOYHOMU
oborouke.

2. MpoHnKHOBEHME
HYKITEMUHOBOM KUCHOTbI B KINETKY
(MHBbekuuns).

3. BctpanBaHune BupycHoun [1HK
B FeHOM KNneTKu (MHTerpaums) v
pensiukaumsa BUPYCHOM
HYKITEMHOBOM KUCHOTDI.

4. CUHTE3 BUPYCHbIX 6enKoB n
¢depmeHTOB.

5. Cbopka BUPUOHOB. Puc. Cxema NpoHNKHOBEHWS reHoma BUY B kneTky
6. Bbixo4 BMPUOHOB U3 1 NPOLIECCOB, NPOMCXOAALLMX NOCHE 3TOrO B

NopaxeHHOM KIeTKU U KneTke BNOTb [0 ee pacnaja.
3apaxeHne HOBbIX KIeTOK.



Puc.1. HacTtb kneTkn, 3apaxeHHOM afeHOBUPYCOM
(kpucTannonogobHble CTPYKTYPbI)

£ ""'-F.;*ﬁf ® 0

Puc.2. Bupyc nanunnomsl
(6bopomaBkn) 4yenoseka

« [OHK-copepxawme BUpycCbl UMET NMMB0 cobCcTBEHHbIE (DEPMEHTHI (B
Kancuge) pennukauuu, nmbo HecyT nHgopmauuto B reHome, a PHK-
coaepxalime BMpPYCbl (PETPOBUPYCHI) cogepaT obpaTHble
TpaHcKpunTasbl (peBepTasbl), KOTOpPbIE NpeBpaLlaloT B LMTonnasme
krnetok BupycHole PHK B [1HK (oTkpbinin B 1970 1. ' TemuH n [l.bantumop).

« CyuwecTtByoT Takxke Bupychl, cogepxawme Tonbko UPHK (nonnomnenut),

AByueno4veyHble PHK (potaBupycel) u ogHoueno4veyHble [HK (Bupychl
pacTeHunn). 8



Tunbl B3anmoaencTBus BUPYCOB C
KNneTKkou

B 3aBMCMMOCTU OT ANUTENBHOCTM NPEebbIBaHUSA BUPYCa B KNETKE N XapakTepa
ee N3MEHEHNs pasnuyaoT Tpy TMna BUPYCHON UHMEKLIMN:

BupycHble nHdgekumm

WHTeHCrBHas penpoayk- «Bsinasi» penpoaykuus [eHOM BUpYCa BCTpau-
LSt BUPMOHOB 1 rnbenb BUPUOHOB, KOTOPbIE MOCTE- BaeTCS B XpPOMOCOMY XO-
AILAROLS (2 21101311013 Bl MEHHO MOKMAAIT KNETKY, He 391Ha 1 NepenaeTcs
MEHHOM Bbixoae BUpUO- Bbl3blBas ee paspyLle-Hus [OYEPHUM KIeTKaM, He
HOB, 3apBREHIS APYTUX (CkpbITas MHbekuna), Bb13bIBas 33GONEBAHMI.
KITETOK. BMPYCOHOCUTENBLCTBO.

[1pn onpeneneHHbIX YCroBUsX NaTteHTHbIM BUPYC MOXET aKTUBM3UPOBATbLCS
N NHPEKUMA MOXKET CTaTb NTIUTUYECKON.



MexaHn3mM NPOHUKHOBEHUSA BUPYCa B KNETKY
obecne4ymBaeTcsi peuenTopHbIM MEXaHU3MOM:
cneunanbHble BeNKn Kancnga «y3HarT»
COOTBETCTBYIOLLMNE PELENTOPHLIE BENKN Ha
NOBEPXHOCTM YYBCTBUTENbLHbLIX K JAHHOMY BUPYCY
KrneTtok. Tak ageHoBMpYyCbl U BUPYC rpunna
NPOHUKAIOT N PA3MHOXAKTCHA TOSIbKO B KIeTKax
CNU3UCTLIX 060M04YEK BEPXHUX ObIXaTeNbHbIX NYTEN,
BUpychbl renatuta A,B,C — B KneTkax rneyeHu,
BUpYyC 3HUedanuta n 6elleHCcTBa — B HEPBHbIX
knetkax, supyc ClMa — B knetkax T-nnmdoumnTos,
a BUPYC anMaeMuyecKkoro napoturta (CBMHKN) — B
KITETKax OKOMNOYLUHbIX CITHOHHbLIX Xerne3. OgHako
CYLLeCTBYIOT BUPYCbl, KOTOPbIE MopaxatoT
pasfinyHble TKaHW U OpraHbl: BUPYC KOPU —
OblXaTenbHble MNyTU, KOXY N KNLWEYHUK, BUPYC OCIbl
— KOXY M OblXaTerlbHble NYTU, BUPYC XKeSTTon
riuxopankun — annTenumn KPoOBeHOCHbIX COCYa0B U
KNETKN NeYEeHMN.

Puc. BupuoH Bupyca nonnomuenuta (1) n pasHble
doopMbl BUPUOHOB Bupyca rpunna A2 10



OcHOBHOW Bpea, OT BUPYCOB B TOM, YTO
EHETUYECKNN MaTepuarn BUPYCOB B KNeTKe
X03sIMHa npoayunpyeTt cobcTBeHHblIE Benkm un
HYKITEMHOBbIE KNCMNOTbI 3a CYET 3anacoB
KNEeTKW, B pesynbTaTe Yero KreTka valle BCero
rMOHeT.

OpHako KNeTkn MOoryT 3aliuiaTbCs:

1. Tnbenb KNeTKn A0 3aBepLUeHUs
BUPYCHON penpoayKuuu, YTo 3aTpygHsaeT
pacrnpocTpaHeHne NMHEKUNU NO OpraHn3my
(kneToyHoe camMoyOuNUCTBO- arnornmaoas).

2. BbipaboTtka Hecneuudunyeckoro
NPOTUBOBUPYCHOro 6enka — uHmepgepoHa,
KOTOPbLIN MPOHMKAET U3 3apaXeHHON KITETKN B
300pOBbIE KNETKM npeaynpexaast ux o
Hanuynu Bupyca. lNony4mnsLune curHasn KneTku
N3MEHAIOT MEMOPAHHYIO CTPYKTYPY 060NOYKM K
agcopbumsa Ha Hen BMpyca CTaHOBUTCS

HEBO3MOXHOW (y 1/3 HaceneHusa 3emnu
BblpabaTblBaeTCA O4YE€Hb Marno UHTepPdEPOHA, YTO
NPUBOAMT K CMEPTENbHbLIM CrlyYasiM Aaxe OT Takux
6onesHen, kak OP3 u rpunn). 11

Puc. HK, ocBoboauBLLasacs
OT YacTuubl dara.



MHoroobpa3ve BupycoB

N3BecTHO okosio 1000 BnaoB BMUpycoB

Puc.1. BUpuoHbI
MO3andHon 6o0ne3Hun
Tabaka (BTM)

Bupychl, B oTnuumne ot
APYrnx XuBbIX
OpraHM3mMoB, UMeIOT
TpuBMarnbHble
Ha3BaHuA, Hanpumep, B.
TabayHon mo3auku, B.
norivoMmuenura, P
6akTepuodpar X-174 n |

ap.

Puc.2. BupnoHbl Bupyca
repneca

Puc.3. BupmoHbl Puc.4. BupnoHbl
KapIMKOBOCTU ageHoBupyca "
TOMAaToB YyerioBeka




Bupyc nmmyHonedumunta YenoBeka

. Puc. Mogenb ' -
BIY: 1-2 — L O.,.m 11000, 9
060MOYKM; 0 \"\ esnzeens ./ e, R
3 - N M :
MOeKyrbl
PHK;

4 — pepMeHT
peBepTasa.

«lHnnbi»
obonoykun
obpasoBaHbl
oenkom
gp120.

v I
. | Y1 > x
¢ ; “4&;4¢'xxxx¥¥¥

« B 1982 r. 6b1n o6HapyxeH (P.Nanno,CLUA) BUY (Bupyc
uMMyHoaeduuuTa YernoBeka), Bbi3biBarowmm 3abonesaHme CIrng
(cuHppom npnodbpeTeHHOro MMMyHoaeduuuTa), NPU KOTOPOM
nopaxarTca T- numcpounTbl (OCHOBHLIE KINeTKU cneuuduyeckoro
UMMYHUTeTa). lMpun 3TOM OpraHn3m YyenoBeka CTaHOBUTCA COBEpPLUEHHO
0e33alWUTHbIM nepea NnodbIM YyxXepoAHbIM (MH(PEKLUOHHbIM)
areHTom. 13



Puc. T-numdounT, 3apaxeHHbin BUY, nponssogut
HOBble BUPUOHbLI. HOBblE BUPUOHLI BbIXOOAT U3
TOHKOMO BbIpOCTa Ha MOBEPXHOCTU 3apaKeHHON
knetkun (x 500000)

Cywectsyet 2 tvna: BU4-1 (VIH - Bbicoko natoreHHbin) n BUY-2
(SIH - 06e3bsAHHbLIN, Mano NaToreHHbIN), OTKPbLITbIN B 1985 T.).
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AdpukaHcKas 3eneHasa MapTbIiliKa —
rmaBHbIN pe3epByap Bupyca
uMmmMmyHoaeduumta oo6esbsH (SIV), Ho
Oorne3Hb y HUX He BbI3bIBaeT.

Cembs bepk n3 CLUA. OTeuy cemenucTtBa
MaTpuk, 3apaXeHHbIN NPU NepermBaHNn
KPOBM, 3apa3us XXeHy, KoTopas BO BpeMs
poOoB nepeaana BMpyc cbiHy. Yepes Aga
roga oHu ymepnu. JKuBa TonbKo A04b.



KT NMMOATH-
S o TMECKME
ol X 9?0‘, bl

A, = CnekTp TKaHem (puc.), KoTopble
%

MOryT ObITb 3apaxeHbl BUY,
onpepnerneH pacnpeaerieHuem
KNeTokK, nmerowmnx aHtureH CD4
(peuenTopHbLIN KOMMOHEHT ANS
CBSI3bIBaHUAA BUPYCHOM

_ 4yacTuubl).
) niecon = AHTUreHCD4 BcTpevaeTcs
o, rmaBHbIM obpa3om B T4-
KMUESHHK Ak ; FAHCA 99%)0;70‘8 Xxerinepax. AHTUreH
HBIE » ! q A v
3";”- Lo PRy @gﬁ B3aMMoaenCcTBYyeT C 6enkom
2% AMMOATHUECKME o60rnoyku Bupyca gp120
. AT (rmmkonpoTtenHom), agcopbupys
Ceuerinan |\ ('? : A BUPUOHbI HA NOBEPXHOCTU
MoE qV ) : N MeMOpaHbI KIeTKM.

Thi ! A f KOCTHbIA
NAMOOUMTE ‘ ol
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BupycHble 6one3Hu yenoBeka

HasBaHue HykneunHoBas MyTb UT0o nopaxaert

Gones3Hu Kucnota 3apakeHus

[punn OHK KanenbHbil Anutenun Obix.

nyTeu, rosl. Moar

Ocna OHK KoHTarmosHbin, Koxa, cnms. o6o-
KanenbHbIN JTO4KKM, ObIX. MYTHU

[enatnt A,B,C |PHK AnvMmeHTapHbI, | lMNedeHb, xenuHbie
napeHTepanbHbiA | MYTW

criia PHK MNonoson, T-NMMMdOLMTSI
napeHTeparnbHbIN

belwueHcTBO PHK KoHTarnosHbIn, Kn. cpen.moara,
npu yKycax CJTIOHHbIE Xelea3bl

KneweBon PHK [epeHOoCUUKM OBonoYKH

GHHeCpaJ'll/IT KneLiun rOy1I0BHOIro Mogara

Kopb PHK KanenbHbIn ObIx. NyTK, KOXa,

KULLIEYHUK 17




KyHbTVIBVIpOBaHVIe BUPYCOB U ANAIrHOCTUKA

YopuoHanNGR TOUCHOR meMipaiad

MHUOTUYECKAR
2 nonocTd

nonocTs

Boadywnsid
MPUWOK

S enTOUHSIL  MEUOK

e —

Puc.1. BkntodeHus BupycoB repneca (12) B

Puc. 2. Cnocobbl 3apaxeHust KypuHOro
Knetke neyeHu (13)

amMbpuoHa (1-B aMHUOH, 2-B annaHTouc, 3-B
XENTOYHbIN MeLLOK)

n ,D,J'Iﬂ BblAEJNIEHNA N KYJITbTUBUPOBaAHNA BUPYCOB NMPUMEHAIOT.

= 1.TkaHeBble KyNbLTYpbI (BbipalleHHble B cnieumanbHbIX cpedax) — BUpychl,
BHECEHHbIE B TaKkue KymnbTypbl MO0 NoBpexaatT KNeTkn (uMrtonatmyeckoe
aenctene), nbo obpasyoT BKNKOYEHUS (CKONMIEHNE BUPUOHOB).

» 2. KypuHblie amOpunoHbI (8-12 AHEBHbIE) — BUPYCHbLIA MaTepuarn BBOOAT B

pasfnMyHble NonocTn aMbpuroHa, a Yepes 48-72 4. BCKPbIBAOT U OCMaTpPMBaIOT

Nnopa>xxeHun4. 18



[na auarHoCcTukn BUPYCHbIX MHAOEKL I
NPUMEHSIIOT:

1. Peakuuio remarrnrotuHauum (PlrA) — k
anfiaHTOMCHOM XXUOKOCTU KYPUHOIro aMBpUOHa,
3apaxeHHoro Bupycom gobasnsaot 1%
CYCMNEH3MI0 KYPUHbIX 3puUTpounToB. Hanunume
reMarrnoTUHaUnmM (CKrenBaHmue SpuTpoumToB)
yKa3blBaeT Ha Hannyne BUpYyCcoB.

2. lemagcopbumro — K NopaxeHHon BUpycamu
KynbType TKaHen go6aBnsatoT CYCrNeEH3MnIo
aputpouunToB. [pn aTom HabnogaeTca noa
MMKPOCKOMNOM agcopbumsa apuTpouuToB Ha
NOPa)KEHHbIX KNeTKax.

3. AMmyHOnoopecUeHTHbIN MeToA
(akcnpecc-anarHocTuka) — TKaHu XXUBOTHbIX UM
pPaCTEHUN U KYIbTYpPbl TKAHEW OKpaLlumMBatloT
dontoopecuupytoLen cneundmnyeckomn
CbIBOpPOTKOW. CBEYEHME KNETOK Nof,
NMIOMUHECLEHTHBIM MWKPOCKOMOM
CBUOETENbLCTBYET O HAanNU4ne BUPYCoB B KIeTKe.

Puc.1.Bupyc repneca (Menkm 6nswkn) B kKnetkax o00no4vkm
3apogbilia . Puc.2. Aocopbums apuTpoLmnToB Ha
MOBEPXHOCTU 3apaKeHHOM BUPYCOM KIlEeTKe.




KoBapcTBO BMpPYCOB 3akrto4aeTcsd B TOM,
YTO BO BHELUHEN Cpefe OHU He MposiB-
NAKT NPU3HAKOB XU3HW N NleKapCT-
BEHHbIE NpenapaTbl, MPUMeHsieMble
NpoTuB BakTepmarnbHbiX MHPEKLNIA HA HUX
He OeWCTBYIOT (aHTUBMOTUKM,
cynbaHunamuabl v ap.). Noatomy ans
6opbObl C BUPYCHBbIMU NHEKLNAMM
NPUMEHSIIOT:

1. Hecneundunyeckue
NMPOTUBOBUPYCHbIE NpenapaTbl:
UHMepgEepPOH, UUKIT0¢hepOH,
todaHmMunupuH, rpensmecmay-
rowue rnpoHUKHOBEHUIO 8UPYCO8 8

Kriemky. 22 manl
WHrmbutop WUHrnbutop
2.JlekapcTBeHHbIe npenaparhbl, 06paTHO TPAHCKPUNTa3b npoteasbl

GrokupytoLme oaHy Unu {Ramaenp cybaT)
HECKOJIbKO BHYTPUKIIETOYHbIX
cTaguu pa3Butusa Bupyca (6noku-
poBaHMe peBepTas U NpoTeas c
NOMOLLbIO EPMEHTOB-UHIMONTOPOB)

® ®
®
Q : T4-numpoumt ' - e
50, REaoe B4

Puc. [lenctemne MHrmMbmnTopoB peBepTasbl U
npoteasbl npu nedveHnn ClriAda.
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3. AMMyHonpodunakTuky — BakumHaumsa n npumMeHeHne cneundumyeckmnx
NMMYHHBbIX JIe4eBHbIX CbIBOPOTOK N raMma-rinodynnHoB.

4. Ucnonb3oBaHue bakTtepuodaroB Kak siekapCTBeHHbIX npenapaToB
NPOTUB KONMbakTepno3sa, canbMOHersfie3a n xonepbi.

« 1. BHyTpuKneTo4Hble napa3nTbl, CMOCOOHbLIE BbI3BaTb
MH(EKLNOHHbIe 3ab6oneBaHUs Co cMepTenbHbIM
NCXOA0M.

« 2. Oka3biBalOT BNMSIHME Ha 3BONOLUIO OPraHU3MoOB:
a)B BUAe nepeHoca reHeTu4eckom uHcpopmauum or

OOHUX OPraHN3MOB K APYrumM; 0)
B Ka4yeCcTBe MyTareHoOB (MOCTaBLUMKN 3BOJSTIOLLMOH-HOIO

MaTepuana)
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KOHTpOnbHbIE BOMNPOCHI

1. YTto cobom npencTaBnAOT BUPYCHI?

2. Kak ycTpoeHbl BUpyCbI?

3. Kak knaccuduvumpyrot BUpycCbi?

4. Kak pa3aMHOXalTCcs BUPYCbI?

5. Kakme tnnbl B3anmogencTema BUPYCOB C KrleTkamu 3Haete?
6. Kak kneTku 3awjmiarotTca oT BUpycoB?

7. HazoBuTe Hanbornee n3BecTHble BUPYCHbLIE 60Se3HU
yeroBekKa.

8. YUto Takoe 6akTtepuodcarm n rae oOHMU UCNONb3YHOTCA?
9. YUto ncnonb3yroT AnA KynbLTUBUPOBaHNS BUPYCOB U NoYemy?
10. KakoBa ponb BUpycoB B npupoage?

22



Anonmo3s — KriemoyHoe
camoybuticmeo

Adcopbuusi — npukpenrnneHue
8UPUOHA K KIIemo4YHOU CMeHKe

bakmepuoghaz — supyc bakmepuu

BupuoH — supycHas Yacmuua 80
8HeWHel cpede

UHmepghepoH — Hecrieyugbuveckul
rnpomueosupycHbIl 6erokK, ebipa-
bambieaembil 3apa)keHHOoU Kriemkou

MymazeH — ntobou azeHm,
8blI3bl8arowuti Mymauuu
(HacrieOcmeeHHbIe UBMEHEHUS
2eHemu4yecKo_20 arnnapama Krnemeku)

Pennukayusi —camoydsoeHue
MOJIEKY bl HyKieUuHo80U KUC/IOMbI
([IHK); cos0aHue cebe nodObHbIX
8UPYCHBIX Yacmul, 8 KIiemke
XO35IUHa.

Pempoeupycbi — supycsi (PHK),
cooepxxawue ghepmeHm
obpamHou mpaHcKpurimasbl
(pesepma3ssbl)

TkaHeeasi Kynbmypa — Kriiemku
pacmeHul umnu XXUeOMHbIX,
8blpawleHHbIe Ha crieyuaribHbIX
rnumameribHbIX cpedax u
rnpumMmeHsiemble OJ1s Kyribmueu-
poBaHUs 8UPYCO8. 23



