Kokku

[ awnnoxorx | 1 (e |

chmouoxu )
1
9’” m. rie“
,

[ capuma |

CTPENTOKOKK —_—
l' s | capynsa | |cxamunouoxn
(I,
ot '-‘.*).9{"‘ e |
f'i' S [
b 0. .
I
T

H.H.CmupHoBa

OCHOBBI MUKPOBHNOJIOI'MX U BUOTEXHOJIOT'UH

Y4eOHOe mocoOue 10 BHINOJHEHUIO J1a00PaTOPHBIX PadoT MJIA CTYACHTOB

no HanpasJjeHnio 20.03.01 «TexnocdepHast 6e301aCHOCTH»

Haoepexnbie UesiHbI

2018



VIIK 614.7

OCHOBBI MHUKpPOOHOJIOTHM M OHOTEXHOJIOTHH. Yd4eOHOe I1ocoOue IO BBIOJHCHHUIO
nabopatopHbeIX paboT st ctyneHToB mo HanpasieHuto 20.03.01 «TexnocdepHas 6€30MaCHOCTHY.

/CoctaButens: H.H.Cmupnosa. Habepexxupie Yennsr: HUUM K(IT)DY, 2018, 144 c.

Wznanue mnpennHazHayeHo aisi OakanaBpoB, oOydarommuxcs no Hampasienuto 20.03.01
«TexHocdepHas 6e3omacHOCTE». B ydeOHOM nmocoOuu mpeacTaBieHbl yKa3aHUs 110 BBIIOJIHEHUIO
7a00paTOpHBIX padoT, LENbI0 KOTOPBIX SIBISETCA M3Y4EHHUE MHKPOQIIOPHI OKpYXKarollel cpeasl u
UX y4yacTue B OMOTeXHoJormueckux nporeccax. Kaxngas padora colpoBoXIaeTcss TEOPETHUECKUM
MaTcepHraJioM, 3aJaHUCM, KOHTPOJIbHBIMU BOIIPOCAMHU UJIM TCCTOBBIMU 3aJaHUSIMU. I[aHHOG U3gaHue
MOYET OBbITh MOJIE3HO AJII MAarMCTPAHTOB U BBITYCKHUKOB, U3YYaIOUIMX METOJIbl OMOTEXHOJIOIUU B
TeXHOC(HEpHOU 3alTUTE OKPYKAIOIICH CPEJIBI.

Tabn.5, puc. 32 , 6ubnuorpad.4 Hass.
Peuenzentnl: oktop Omois. Hayk, mpodeccop kadeapbl omoxumuu u 6morexnonoruu UOMub

K®YVY Abpamona 3.1.
Jokrop BeT.Hayk, mpodeccop kadeapsl xumun U skonorun HUM KOV Axmanues .M.

[TewaTaeTcs Mo pemIEHUIO pEeJAaKIIMOHHO-U3/1aTEIbCKOIO COBETA
Ha6epexunouyennunckoro uacturyra K(IH) @Y

Hao0epexnouyeanunckuii nuucruryt K(ID®Y, 2018



Conepxxanue

1.IIpeameT u 3a7a4t MEKPOOHUOIOTHI

2. JTabopatopHas padota Nel. MukpoOuonorudeckas 1aboparopust

3.Mopdonorus MEKpOOPTraHU3MOB (TEOPETHIECKAsT YaCTh)

4 JIaGopartopnas padota Ne2. Mopdoaorus MUKPOOPTaHU3MOB

11

22

5. ®u3uonorus MHUKPOOPTaHU3MOB (TEOPETHYECKAs YacTh)

33

6. JlaboparopHas padora Ne3. [TurarenpHbie cpebl. METOIBI TOCEBOB.

37

7. Muxpodmopa OC

49

8. JlJabopaTtopnas padora Ne4. Mukpodiopa Bo3ayxa

54.

9. Jlabopatopnas pabota Ne5. Mukpod:iopa no4ssl

56

10. Jlaboparopnas padota Ne6. KonmuecTBeHHbIi yuéT 6akTepuii B mpodax BOJBIL.

OnpeneneHI/Ie KOJIM-THUTpPA, KOJIM —MHACKCA KHUIIEYHOM MaJOuKH

57

11.0cHOBBI OMOTEXHOIOTUU

64

12. Jlaboparopuas pabota Ne7. CruptoBoe OpoxeHHE

68.

13. IIpoBepoUHbIE TECTHI

70

14. JIuteparypa

146

15. I'noccapuii

147




Tema 1: Ilpeamer u 3a1a4u MUKPOOMOJIOTHH M OMOTEXHOJIOT UM
1.1. TeopeTnueckas 4acTh.

MuxkpoOuosioruss — Hayka O MeEJIbYalIIUX HEBUAUMBIX HEBOOPYKEHHBIM
TJIA30M OpPTaHU3MaX, KOTOpbIE HA3BIBAIOTCS MHKpPOOpPTaHU3Mamu (MICrOS- Maiblii).
Ona  u3ywaer  OMOJOrMYECKHE  TPU3HAKH, CUCTEMATHUKY, HKOJIOTHUIO
MUKpPOOPTraHU3MOB,  HMX  B3aMMOOTHOIIEHHMs C  JAPYTMMH  OpraHU3MaMH.
MuxkpoopranuszmMel — Hanbolee ApeBHssE popMa opraHu3anuu >ku3Hu Ha 3emie. [lo
KOJIMYECTBY OHHU MPEACTABIAIOT COOOM CcaMyl0 3HAUUTEIbHYIO U CaMylo
pa3HOOOpa3HYIO 9acTh OpPraHU3MOB, HACEJISIONTUX ounocoepy.

K mukpoopranmzmaM OTHOCAT: OaKTepUH, BUPYCHI, MHKPOCKOMUYECKHE TPUOBI

(HHGCHGBBIC, IIpO}K}KeHOIIO6HI>Ie, I[pO)K)KI/I), HpOCTGfIHIHG, MHUKPOBOAOPOCIIH.

B mnocnennee Bpemsi OOBEKTOM HCCIECAOBAHUNA MHKPOOMOJIOIOB SIBIISFOTCS
NaTOreHHbIE areHThl — NPUOHBL. [IproHbI (OeTKOBBIE 3apa3HbIe YACTHUIIbI) - OCOOBIN
KJIacC MH(EKIMOHHBIX areHTOB, YUCTO OEJIKOBBIX, HE COAEpKAIUX HYKJIEHHOBBIX
KHCJIOT, BBI3BIBAIOIIMX TKENbIE WH(MEKIMOHHBIE 3a00JieBaHUsl ILEHTPAIbHOU
HEpPBHOM CHUCTEMBbl Yy YEJIOBEKa U pAJa >KUBOTHBIX («MEIUIEHHbIE HHQPEKLIUN»).

OO6mmii TpU3HaK MUKPOOPTraHU3MOB — MUKPOCKOMMYECKUE pa3Mepbl. OTINYar0TC
OHH CTPOCHHUEM, IIPOUCXOXKICHHUEM, buznonorue.
bakTepun — 0JHOKJIETOUHbIE MUKPOOPIaHU3MBI, JIMILIEHHbIE XJIOpodUiIa U Aapa.
['puObI — OAHOKIIETOYHBIE 1 MHOTOKJIETOYHBIE MUKPOOPTaHU3MbI PACTUTEIBHOIO
IPOUCXOXKICHHUS, JHUILIEHHBIE XJIOpO(UIIa, HO UMEIOLUE YEePThl )KUBOTHOW KIIETKH.
Bupycsl — 3TO yHUKAJIbHBIE MHUKPOOPTaHU3MBI, HE HMEIOIIUE KIETOYHOU
CTPYKTYpHOU opranu3anuu. CBOHCTBA >KMBOIO OHU NPOSIBIAIOT TOJIBKO MOMNAaB B

KUBYIO KIIETKY.

OcHoBHBIE pasaeibl MHUKPOOHOJIOTUH: oO1mas, TEXHUYECKas,
CEIbCKOXO03SIIICTBEHHAS, BETEpHUHApHas, MEJIMIIMHCKAS, CaHUTApHAsL.
O0masi MUKpPOOHOJIOTHSI W3ydaeT HauOoyiee OOIMe 3aKOHOMEPHOCTH,
CBOMCTBEHHBIE KaXJOW TpyNIe IMEePEeYUCICHHBIX MHKPOOPTaHU3MOB: CTPYKTYPY,

MEeTaboJIn3M, TE€HETHUKY, AKOJIOTHUIO MUKPOOPTaHU3MOB.



OcHoBHOM 3ajayveil TeXHUYECKOW MHMKPOOHOJIOTMH SBIsETCS pa3paboTka
OMOTEXHOJIOTUA CHHTE3a MHKPOOpPraHM3MaMu OHOJOTHYECKH AKTHUBHBIX BEIECTB:
0enkoB, (hepMEHTOB, BATAMUHOB, CIIUPTOB, OPTAaHUYECKUX BEUIECTB, AHTHOUOTUKOB.
CenbCcKoX031iCTBEHHAs! MUKPOOUOJIOTHS 3aHUMAETCS U3YYEHHEM MUKPOOPTaHU3MOB,
KOTOpbIE yYaCTBYIOT B KPYrOBOPOTE BEIIECTB, MCHOJB3YIOTCS AJI MPUTOTOBICHUS
yI00peHuil, BBI3BIBAIOT 3a0o0sieBaHus pacTeHum u Ip.

BerepunapHas MuKpoOMOJIOTHSI U3y4yaeT BoO30yauTeneil 3aboieBaHUi
KUBOTHBIX,  pa3palaTblBa€T  METOJbI ~HMX  OMOJOTUYECKOW  JAMArHOCTHUKH,
cnenu@uueckod TPOMUIAKTUKA W STHOTPOIHOTO JICYEHHS, HAMPABICHHOTO Ha
YHUYTOXXEHUE MHUKPOOOB-BO30ynUTENEH B OpraHu3sMe OOJIbHOIO >KUBOTHOTO.

Ilpeamerom  m3y4YeHMsT  MEAUIUHCKOM  MHUKPOOMOJIOTMH  SIBIISIFOTCS
00JiIe3HETBOPHBIE  (MMAaTOTEHHbIE) U YCJIOBHO-TIATOTEHHBIE [T  4YEJIOBEKA.
MUKpPOOPraHU3MbI, a Takxke pa3paboTka METOJOB  MHKPOOHOJOTHYECKOU
JTUArHOCTUKH, crenupuyeckod npopUIaKTUKH W ITUOTPOMHOTO  JICUCHHUS
BBI3BIBAEMBIX MU MH()EKIUOHHBIX 3a00J1eBaHUM.

IIpeameToM H3yYeHHUS] CAHMTAPHOM MHUKPOOHOJIOTHM SBIISIOTCS CAHUTApHO-
MUKpPOOHOJIOTUYECKOE COCTOSIHUE OOBEKTOB OKpYXKAIOUIEH Ccpeapl W MUIIEBBIX

MIPOJIYKTOB, pa3pabOTKa CAaHUTAPHBIX HOPMATHBOB.

[lepcrieKTUBHBIM HAMPABICHUEM B MUKPOOHOJIOTHH SIBJISIETCS OUOMEXHON02US —
TUCITUTIIINHA, W3YYaroIias BO3MOXXHOCTH HCIIOJb30BaHUS KUBBIX OPTaHU3MOB, UX
CUCTEM WM TPOAYKTOB HMX >KU3HEACSITEIBHOCTH JUISl PEUICHUS TEXHOJOTHYECKHX
3a/lay, a TakK)Ke€ BO3MOYKHOCTH CO3/IaHUS KUBBIX OPTaHU3MOB C HEOOXOJIMMBIMU

CBOMCTBaMU METOJOM T€HHON UHKEHEPUHU.
JlaGopaTopHasi padora Nel. MukpoOuossorudeckas jgadoparopus
[enb paGoTHI:

1. O600muTh TeOpeTHUecKuit Mmatepuan mo Teme «llpeamer u 3amaum

MUKPOOHOJIOTUNY.


https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B8%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%B8%D1%8F

2.MByunth mpaBuia Oe3omacHOd pabOThl B y4eOHOM MHKPOOHMOJIOTHYECKON

nabopaTopuu.
3. O3HaKOMHUTBCS C TIOCYI0M U 000PYJOBaHUEM ISl UCCIIEI0BAHUM.
4. [ToAroTOBUTH MOCYAY K MUKPOOMOJIOTUYECKUM UCCIIECTOBAHUSIM.
5.0TBeTUTH Ha KOHTPOJIBbHBIE BOIPOCHI.

1.2 IlpaBuia Mo  TexHHUKe  0e30MaCHOCTH npu  paoorte B

MHKPOOHO0JIOrHYeCKOH J1adopaTopuu

Mukpobuonoruyeckass — jabopatopus — ITO  TEPPUTOPHUS  YUCTOTHI,
0e3ynpeyHoro Nopska U CTPOroro BBINIOJHEHUS MpaBuil padOThl B HEM, TaK Kak Ha
7a00paTOPHBIX  3aHATHUSX  CTYIAEHThl pabOTalOT C KUBBIMU  KYJbTypaMH

MHUKPOOPTaHU3MOB.
CryneHThl, BBITIOHSS 3a1aHus, JOJKHBI COOJIIOAATh CICAYIONINE TpaBua;

1. Kaxnaplii CTyIeHT B MHUKpPOOHOJOTHYECKOM Jiaboparopuu paboTaeT Ha

IMOCTOAHHOM MCCTC, BBIIIOJIHAA 3aJaHUA HHAWBUYAJIBHO.

2.Ha pabGoueM mecTe HE TOKHO OBITh MOCTOPOHHUX MpeaMeToB. JIndHbIe

BEILIM CTYJCHTOB CIIEYyET XPaHUTh B CIIELIMAIIBHO OTBEICHHOM MECTE.
3.CTyneHT JoiKeH paboTaTh TOJIBKO B YUCTOM XajaTe, MaMoYKe WIIH KOCBIHKE.

4 3amnpeniaeTcsl BRIXOAUTH 3a Mpeesbl 1abopaTopuu B XajaTax WM HAJeBaTh

BEPXHIOIO OJCXKIY Ha Xajar.

5.BnaGoparopun Kareropuyecku 3amperaeTcss NpHeM NUIIM, XpaHEHUe

IIPOAYKTOB NIUTAHUS.

6.He nomyckaroTcs NUIIHME XOXKIEHUS, PE3KUE IBUKCHHS, MTOCTOPOHHHE

pa3roBopkl (0COOEHHO BO BpEMs MOCEBA MUKPOOPTAaHU3MOB).

7.Ilepen HaganoM paboTHl 00S3aTEIHLHO MPOBEPSIIOT HATMYKNE U HUCIPABHOCTH
puOOPOB, MOCYAbI, TOpesiok U ap. O 3aMEUYeHHBIX HEAOCTATKax, HEHUCIPABHOCTSIX

COOOIIAIOT MPETI0IaBaTEIO.



8.0c00y10 0CTOPOKHOCTD CIIEAYET COOTIOAATh MPU paboTe CO CIUPTOBKOM:

- TOCJIE€ TOTO KaK CHSJIM KPBIIIKY CIUPTOBKU, HEOOXOJIUMO CIPECCOBAHHBIM
GUTUIIL clerka pa3pbIXJIUTh HE3aXKEHHOW CIUYKON WM MpernapoBaibHOW WIJIOH,

MIOCJIE Yero 3a)KeUb CIIUYKY U MOKEUYb (PUTUITB;

- paboTaTh PSAOM C TOPSIIEH CIUPTOBKON HYKHO OYEHb aKKypaTHO, YTOObI

n30eXaTh BOCIUIAMEHEHHUS BOJIOC TOJIOBBI,
- HEJIb34 3aKUTaTh OJHY CIIMPTOBKY OT IPYTOM;

- ITIOCJIC pa6OTI>I Im1aMs CIIMPTOBKU CJIICAYCT 3draCUTh KpBIHIKOfI, 34TCM KPBIIIKY

IJIOTHO 3aBEPHYTh.

9.11pu pabote ¢ AMEKTPOIPUOOpPaMU HE OTKIIOYATh TPUOOP MOKPHIMH PYKaMmHu.
B cnyuae HeucnpaBHOocTH mnpubopa (HarpeBaHHe, HCKPEHHE, 3aMbIKAHHE) €ro

HEO0OXOJIMMO TOTYAC K€ 00ECTOYUTh U COOOIIUTH O CIYUYUBIIEMCS MPETOIaBATENIO.

10.3anpemniaercss paboTaTh € HEUCNIPABHBIM O0OPYIOBAHUEM, YXOAHUTH C
pabouero MecTa Mpu MPOBEACHUN UCCIEAOBAHMS, OCTABIATh 3AXKEHHbIE CITUPTOBKH

0e3 mpucMoTpa.

11.Ilpu pacmuaBieHWH arapu30BaHHBIX MUTATEIBHBIX Cpell HEOO0XOIUMO
MOJIb30BaThCS BOJASHOM OaHel, mNpeaBapuTEbHO OCIa0UB MPOOKH B KoJIOax.
Kumnsiaenre pacTBOpOB Ha 3JIEKTPOILIMTKE MPOU3BOAUTE HA acOECTOBBIX MPOKIIAIKAX

B TEPMOCTOMKHX KOJIOAX.

12.ITpu paboTe ¢ KyabTypaMu MUKPOOPTAaHHU3MOB HEOOXOIUMO COOJTIOIATh BCE
nmpaBuia MUKPOOMOJIOTHUECKONW TEXHHKHU: Ha MpoOupkax, konbax, yamkax [letpu
ToJDKHA OBITH CliejlaHa HAMIHUCh, CONepKalas JaTy MmoceBa, GaMUINI0 CTYIEHTA H
HOMED TPYIIITHI.
13.MuxkpoOHyI0 KyIbTypy W3 MpoOupku uiu vamiku [letpu cnegyer orOupath ¢
coOJII0ICHUEM TTPaBUIT ACETITUKH.
14 Bce MaHUNyIsIUM TPU TOCEBE CIEAYeT MPOBOJAUTH OKOJIO TUIAMEHH

CIUPTOBKM (HO HE B IuiaMeHH). Henb3st nenaTh pe3kue NBHKEHUS U XOIUTh OKOJIO



a1, paboTaOIIeTo ¢ YUCTON KYJIBTYPOM, TaK KaK JIBIYKCHHE BO3/IyXa YBEIHMYUBACT
BEPOATHOCTH CITyYalfHOTO €€ 3arpsi3HEHHUS.
15.He octaBnsTh OTKpbIThIMH Yaliku [leTpu, mpoOupku, KojaObl ¢ KyJIbTypaMu
IJIECHEBBIX IPUOOB.
16.Ctporo coOmrofaTh HpaBuiia OOpallleHUs C XUMUYECKUMU pEaKTHUBAMU U
KpacUTEISIMU;
17.Henb3s nyTh Ha 3aropeBIIytoCcs MPOOKY, TaK Kak 3TO TOJbKO YCHJIUT TOPEHHUE,
€€ HY>KHO OBICTPO BBECTH B POOUPKY, T/I€ BaTa cama MOTYXHET.
18.Eciu B MOMEHT mepeceBa BaTHasi MpoOKa ymajeT Ha MOJ WX Ha CTOJI, TO HE
CJIeTyeT CHOBA BCTABIIATH €€ B MPOOUPKY.
19.Bce mnpeameThi, HCHOJB30BaHHBIE MpPH pPabOTE€ C JKUBBIMU KYJIbTYypaMu,
TOJDKHBI OBITH 00e33apaxkeHbl. C ATOW IENbI0 WX OOKUTAIOT B TUIAMEHH CIHUPTOBKHU
(meTnu, Wriabl) WIA TOTPYXKAT B JE3UHOUIUPYIONIUN pacTBOp (MpeIMETHbIE U
MOKPOBHBIE CTEKJIA, TUTIETKH, AT,
20.Bce 3acessHHBIE MPOOWPKH, YAIIKH MOMEMIAIOTCA B TEPMOCTAT MU CHAIOTCS
NeXKypHOMY, OTpaboTaHHBI Marepuan (mpoOupku, dyamku Iletpu) TaKxke
MOMEIIAETCSI B OMpEJCICHHbIE EMKOCTH M0 YKa3aHWIO TPENojaBaTeis Ui HUX
JanbpHENero ooe33apakuBaHusl.

21.Kareropuuecku 3ampeniaeTcsi BHIHOCUTh MHUKPOOHBIE KYJBTYpPHI 3a MpPEIeIibl
nabopaTopuu.

22.B KOHIIEe 3aHATUS CTYICHT JOHKEH MPUBECTH B TOPSIOK pabouee MeCTo,
TIIATEIBHO BEIMBITh PYKH C TPOCKPATHBIM HAMBUTUBAHUEM.

23 Kaxaplii CTyACHT JOJDKEH BECTH TETPaib JIAOOPATOPHBIX PadOT, SBISIOIIYIOCS
JIOKyMEHTOM,  TIO3BOJISIIOLIUM ~ KOHTPOJIMPOBATH  MPABWIBHOCTh  MOJYYEHHBIX
pe3yabTaTOB. 3aMKCH MPOBOIATCS B OMPENEICHHON MOCIEI0BATEIEHOCTH U TOJIKHBI
CoJIepKaTh CIIETYIOLIEE:

a) HoMep padoThI, €€ Ha3BaHHE, 11e7Tb PAOOTHI, ATy MOCTAHOBKHA U OKOHYAHUS OTIBITA;
0) KpaTKHUe TEOPETUUECKUE CBEICHUS;
B) YCIIOBUSI ITPOBECHUS OIBITA, BKIIFOUAs OMTMCAHUE METOJIOB UCCIICI0BAHMS;

I') IOJTYYEHHBIE PE3YIbTaThl U BHIBOJBI U3 HUX.
8



1.3.locyna U HHCTPYMEHTbI, IPUMeHsieMble B MUKPOOH0JI0T MY eCKOM
Jabdoparopumu
B nabGopaTtopum MHKpPOOPraHM3Mbl BBIPAIMBAIOT HA IUIOTHBIX M KHUJIKHX
MUTATENBHBIX Cpeax, KOTOPhIE pa3iuBaloT B MpoOHpKH, KoiObl u yamku [letpu. B
npoOMpKax MHUKPOOPraHU3Mbl KYJIbTHUBUPYIOT KaK B JKMJKHX, TaK U Ha IUIOTHBIX
cpenax. Kuakoil cpeoil 11 a3poOHBIX KYJIBTYp 3alOJIHA0T 00b4HO 1/3 mpoOupkwy,
s aHa’poOHbIXx — 2/3. Ilpu BeIpamMBaHUM MHMKPOOPTaHM3MOB B  KOJ0Oax
UCIOJIB3YIOT TOJBKO XKHUAKUE MUTATEIbHbIE Cpenbl. [l KyIbTUBUPOBAHUS a’3pOOHBIX
MUKpPOOPraHU3MOB CpEAy HaJWBAaIOT TOHKUM cioeM (Hampumep, 30 Myl B KOJOBI
Opnenmeriepa Ha 100 mut), 1J1s1 BRIpalluBaHUs aHA3POOHBIX MUKPOOPIaHU3MOB KOJIOY
3anonHstoT Ha 2/3. [lpoOupku MU KOJOBI TakXKe HCIOJIB3YIOT JJIs XpaHEHUs
nuTaTenbHbIX cpen. Yamku [letpu (puc.l) npuMeHSIOT i BbIpAIIMBAHUS KYJIBTYP
MUKpPOOPraHM3MOB Ha IJIOTHBIX MUTATENIBHBIX cpefax. OHM UMEIOT BBICOTY OKOJIO 1,5
cM U auameTp okoio 8—10 cMm (AuaMeTp KpbIIIKH HECKOJIBKO OOJIbLIE, YEM THUAMETP

HIDKHEHN Yallku).

Puc.1. Yamxka Iletpu

Puc.2. bakreprnonornueckue nernu I 'enne.
Jlns moceBa IITPUXOM UCHOJIB3YIOT OakTepuojornyeckue mneriau (puc.2). Hx
W3rOTaBIMBAIOT U3 IUIATHHOBOM IPOBOJIOKH, KOTOPYIO 3aKPEIUISIIOT B CIELHAIBHBIX
METaJUIMYECKUX JEPKaTeIsIX WIM BIAUBAIOT B CTEKJISIHHBIE NANOYKU. TOJIIMHA UTIT U
neTelb He JToJbKHA npeBbimath 0,5 MM, mmarens — 1,5 mm u 6omee. [lpu moceBax (u
nepeceBax) KyJbTyp MHUKPOOPraHM3MOB M3 KOJIOHMM, BBIPOCHIMX Ha IUIOTHBIX
cpenax, MPUMEHSIIOTCS UIJIbl WK mmnarenu. [lnatenu Takxke UCHob3yIOT AJi B3ATUS

KJICTOK MHKPOOPIraHM3MOB U3 KOHOHHP'I, BpacCTarOomux B CY6CTpaT, n
9



pa3Ma3bIBaHUS KUIAKAX KyJIbTYp Ha TMOBEPXHOCTH IJIOTHOW TMUTATEIBLHOW CPEIbI.
CycneH3un MHUKpoopraHu3zMoB OepyT nemied. Ilpu mpuroToBneHuM mnpenaparos
MUKPOOPTaHU3MOB TPEAMETHBIC CTEKJIa YISPKUBAIOT HA BeCy MUHIECTAMH WIH
CHelHaNbHBIMUA JepxkaTenaMu. CymuTh TpemapaThl enecoo0pa3HO Ha BEpXHEM
spyce CYIIMILHOTO MeTaymudeckoro cronmmka Koxa. IIpompiBaTh mx ymoOHO Ha
MIPUCTIOCOOJICHUSX — MEePEKIaJMHAX WM HA TaK HA3BIBAEMBIX MpEnapaToaepKaTersax
— MapaJuIeNIbHO PACIIONIOKEHHBIX CTEKIIIHHBIX MajJ0YKax, COSIMHEHHBIX PE3MHOBBIMU
TpyOkamu (mymHa nanmodek ot 20 mo 30 cm, Tpybok oT 15 mo 20 cm). Ilamoukwu
yCTaHaBIMBAIOT HaJ KPUCTAIN3aTOpaMu Wi Gap(OopoBbIMH YaIIKaMH.

1.4.IloaroToBKa MOCYAbl K MUKPOOHOJI0TMYECKUM HCCJIeJ0BAHUIM.

Crepunuzanus CTEKJISHHON mocyabl. OCHOBHBIM CHOCOOOM CTEpUIIM3aLUU
CTEKJSTHHOM TIOCY/ABI SIBISIETCS 00paboTKa €€ CyXUM TOpSYUM BO3AYyXOM TpHU
temriepatype He Bbiie 180 °© B Teuenue 1 - 3 4 (tabxn. 1). [lpu 3ToM morubarot u
BETETATUBHBIE KJIETKU, U CIIOPHl MUKPOOPraHU3MOB. CTEPUIIU3AIMNIO OCYIIECTBIISIOT
B CHEIHAIbHBIX CYXOBO3AYIIHBIX (CYXO0’KapOBBIX) CTEpUIIM3aTOpPaX W CYIIMIBHBIX
mKkadax, OPUCHOCOONICHHBIX U1 CTEpWIM3allMd W 00eCcleunBaroNIuX
aBTOMATUYECKOE MOAJIepKaHne HEOOXOAMMON TEMIIEPATyPHI.

Tabonauua 1.

Bpems, HeoOXoauMoe Uil CTEPUITH3ANUN CTEKJISHHOMN MOCY/AbI CYXHM KAPOM

Temneparypa °C Bpewms, mun
140 180
150 150
160 120
170 60

[Tocyna nepen crepunuzanued 10KHA ObITh TIIATEIBHO BBIMBITA M 3aBEPHYTA

B Oymary njisi COXpaHEHHS CTEpPWJIBHOCTU mocje mporpeBanus. [locime storo eé
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3arpy’KaroT B CTEpUIN3aTop (WM B CYIIMIIBHBIN mMIKad) HE CIUIIKOM TUIOTHO, YTOOBI
o0OecreunTh IUPKYJSIIIUI0 BO3AyXa MW PAaBHOMEPHBIM HAJCKHBIA IPOTPEB
cTepuiizyeMoro marepuana. [1o okoH4aHUM cTepuiIk3aluu mKkad HEe OTKPBHIBAIOT J10
TeX MOop, MokKa Temmeparypa B Hem He ymaaeT no 80°C, Tak Kak OpH PE3KOM
OXJIQKJICHUH WHOTJA HapyIIAeTCs CTEPUILHOCTh MaTepHualia, a CHJIBHO HarpeToe
CTEKJIO MOXET pacTPECKaThCsl.

KouTposibHbIe BONPOCHI
1. MukpoOHroorus: onpeesieHie, OCHOBHBIE ATaIlbl Pa3BUTHSI.
2.MuUKpOOpTraHu3MBI: OTIpeieNieHUE, OCOOEHHOCTH.
3.Pa3nensl JUCHUIINHLI U 00BEKTHI UX HUCCIIEIOBAHUS.
4. TlpaBuiia paboTHI U MOBE/ICHUS B y4eOHOM 1abopaTopuu.

5. IloaroToBka mocyasl K MUKPOOUOJIOTUUECKUM UCCIICIOBAHUSIM.

Tema 2: MopdoJiorusst MUKPOOPTraHU3MOB
2.1.TeopeTnyeckas 4acTh.
2.1.1 Kinaccnpukanuss MUKPOOPraHU3MOB

MuKkpoopranu3Mbl — 3TO MEJIbYANIINE KUBBIE CYIIECTBA, Pa3Mephbl KOTOPHIX B
OOJBIIMHCTBE CIy4YaeB HE MPEBBIMIAIOT | — 2 MKM, YTO JIeJaeT UX HEBUAUMBIMH JIJIS
4eJI0BEYECKOro riaza 0e3 yBenuueHus. Mup MUKpoOOB, HACENSIOUIMX Hally IUIaHe-
Ty, BEJIMK U pa3HooOpa3zeH. OHU pazinyaroTcs MexAy co0oi Mopdosoruuecku, a
Takke (PU3NOJIOTUYECKUMU M OMOXMMHYECKMMM cBoiicTBamu. Ilo mpunHumMmy kie-
TOYHOM OpPraHU3alMy BCE MUKPOOPTAHU3MbI MOTYT OBITh pa3JiejeHbl HA JIBA TUNIA —
IIPOKAPUOTHl U JYKAPHUOTHL. Y NPOKAPUOT SNEPHBIMA aIapar, Ha3bIBA€MbIA YacTo
HYKJIEOMJIOM, MpEeACTaBiieH KoJiblieBor Monekysion JIHK, coorBercTByromein oqHou
XpOMOCOME. Y 3YKapHOT SIPO COJEPKHUT HAOOpP XpPOMOCOM M OTHAEIEHO OT IH-
TOI1a3Mbl MeMOpaHoi. Pa3nuuust B opranuzanuu siIepHOTO arnmnapara KOppelaupyroT
C PpAIOM JpYrux OCOOEHHOCTEH »JyKapuoT M TNpokKapuoT. llepBoHavanbHO K
MUKpPOOpPraHU3MaM OTHOCHJIM M BHUPYChI, OJIHAKO B HACTOSILEE BpeMs HMX Yalle

paccMaTpHuBalOT Kak 0coOble (POPMBI KU3HM, B CBSI3M C TE€M, YTO OHHU HE HUMEIOT
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KJIICTOYHOI'O CTPOCHHUA U B OTJIMYHC OT IIPO- U IYKAPUOT COACPIKAT JIMIIb OAWH THII

HykJIenHoBbIX KuciaoT (JJHK win PHK).

IIpoxapuorsl

Cpean mpokapuoT pa3inuyaroT 6akTepun U apxeru. OCHOBaHUEM ISl BbIIETICHUS
ATUX TPYII, PaCCMAaTPUBAEMBbIX HEKOTOPHIMH HCCIEAOBATEISIMU KaK OTIEIbHBIC
HapcTBa WM JaK€  MMIEPHUH,  TOCIHYKWJIM  pPE3yJbTaTbl  CpPaBHEHUS
OJIMTOHYKJICOTUAHBIX TocienoBaTenbHocTed 165 pubocomubix PHK, a Takxke
BBISIBJICHUSI PA3IM4YUil B COCTAaBaxX KJIETOYHBIX CTEHOK, JIUIUIOB M pAlla APYrUx
0COOEHHOCTEM.

BONBIIMHCTBO M3BECTHBIX MPOKAPUOT COCTABJISIIOT  PA3JIMYHBIE TPYIIIBI
OaKTepHil. W3BecTHplE ~ apXeW  BKJIIOYAIOT  METAHOI€HOB,  OTAEJBbHBIX
Cynb(}aTpeyKTOPOB, IKCTPEMAIbHBIX TalO(UIOB, TEPMOIUIa3M, JIUIIEHHBIX
KJIETOYHOW CTEHKH, & TAKXKE IKCTPEMAJIbHO TePMOGUIBHBIX OaKTepUid, OKUCIISIFOIITUX
Y BOCCTAHABJIMBAIOLIMX MOJEKYJSIPHYIO cepy. 3a MOCJIEeIHHE TOJbl OOHApyKEHO
3HAUYUTEIBHOE YHCIIO HOBBIX MPE/ICTABUTENEH apXeil.

Pa3mepsl 1 popma KiIeTOK. BONBIIMHCTBO MPOKAPUOT — OJIHOKJIETOYHBIE
dbopmbl. BenmnumHa KIE€TOK MHOTHUX TPOKapuoOT Haxomautcs B mpegenax 0,2— 10,0
MKM, OJHAKO CpeIu HUX €ecTh «Kapiaukw» (okoso 0,05 MKM — TpemoHEeMHI,
MUKOTUIa3Mbl) U «TUraHTh (auHou a0 100 Mxkm — AcHeomanum, Maceomonas).
Camoil KpymHOW H3 OO0 CHX IOP BBIICJIICHHBIX IPOKAPUOT SBISAETCS KIIETKA
Epulopl5cwm pskexkom — no 600 mMxm B juinHy. DOpMBI KJIETOK OakTepuil He
OTIMYAIOTCA OOJIBIIMM pa3HooOpazveM. JTO Yalle BCEro MajOouyKd pa3sHOW JJIMHBI,
chepudeckue KIeTKU (KOKKH), a TaKKe U3BUThIE (POPMBI — BUOPHOHBI, CIIUPUILIBI U
cnupoxeTbl. OOHApYKEHbI BUIBI C TPEYTOJbHBIMH, KBaIPATHBIMHU, 3B€31000pa3HBIMU
U TUIOCKUMHU (TapenkooOpa3sHbIMHM) KJIETKAMH, HEKOTOpPbIE HWMEIOT OTPOCTKH-

npocteku (puc. 1.1 — 1.7).

Tun IrpynmnupoOBaHus KJICTOK MHOT A IMOMOTacT OIPCACIINTb CUCTCMATHYCCKYTO

MPUHAICKHOCTh OakTepuil. OHU MOTYT OBITh OJIMHOYHBIMU, OOPA30BHIBATH MAPHI,
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KOPOTKHE W JUIMHHBIC IIEMIOYKH TPABWILHONW (CTPENTOKOKKH) U HEMPaBUILHOU
(cradmnokokku) ¢hopmbl, HOPMHUPOBATH MAKETHI U3 4, 8 U OoJiee KIETOK (CapIvHBbI),
pPO3ETKH M CEeTU. 3HAUYUTENbHOE YHUCIO OakTepuid M3 AKTUHOMUIIETHOM TPYIIIIbI
oOpa3yroT munienuii. MI3BeCTHBI TakyK€ MHOTOKJICTOYHBIE TTPOKAPHUOTHI, 00pa3yromue
TPUXOMBI, IIPsIMbIC 1 BeTBsmuecs (puc. 1.8—1.13).

CocTaB ¥ CTpOECHHE KJIETOUYHON CTEHKH — BaXKHBIN CHUCTEMAaTHUYECKHUM MPU3HAK,
0  KOTOPOMY  MPOKAapHOTHl  TOJPa3AeNsAioT  Ha  CIACAYIOUIME  TPYIIIBL
IPaMIIOJIOKUTEIbHBIE, TPAaMOTPULIATETIbHBIE M HE HMEIONIME KJIETOYHOM CTEHKH.
CBoeoOpa3HbIM CTPOCHHUEM U COCTABOM KJIETOYHON CTEHKH XapaKTEPU3YIOTCS apXeu.
['paMITO0KUTEIBHBIC OAKTEPUU OTIUYAIOTCS OT TPAMOTPHUIIATEIBHBIX OOIBIIAM (70
40 pa3) coxepkaHueM MypeuHa (MENTHAOINIMKAHA) B KIETOYHOM CTEHKE U
OTCYTCTBHEM BHEITHEH MeMOpaHbl. ApXeW MEeNTHIOTIMKaHa HE CHHTE3UPYIOT, HO
HEKOTOpbIE 00pa3yIoT IICEBIOMYPEUH.

VY MHorux OakTepuii Ha MOBEPXHOCTH HAXOJAT BOpCUHKU (pumOpuu, numm), a
MOBMKHBIC (DOPMBI 9acTO MMEIOT XKTYTHKHA. Ha MOBEPXHOCTH KJIETOYHBIX CTCHOK
MHOTHX TPOKApUOT MOKHO OOHAPYKUTh CIM3UCTHIE KATCYJIbl PA3TUYHON TOJIIUHBI.
Onu yare BCero mojmcaxapuj HO, HO OBIBAIOT M TJIMKOTPOTEUIHOW WIIH TTOJIHIICTI-
TUIHOW Tipupoabl. OOHApYKEHBI Takke 8-CIIOM (OT aHII. 3ue/ace — TMOBEPXHOCTD),
BBICTHJIAIONINE HAPY>KHYIO TOBEPXHOCTh KJIETOYHOW OOOJIOYKHM PAaBHOMEPHO YITaKO-
BaHHBIMHU OCJIKOBBIMH CTPYKTYpPaMHU MPABUILHON (OPMEL.

[IpokapuoThl XapaKTEPU3YIOTCS CPABHUTEIBHO IPOCTOM BHYTPUKIETOYHOU
OpraHW3aled W HE COAEPKAaT aBTOHOMHBIX OpraHe/l, XOTs MHOTHE OaKTepuu
UMerT BKiroueHHs. Cpen HUX B MIEPBYIO OYEpeb CICAYyET OTMETHTh Pa3IUYHOTO
polla BHYTPUKIETOYHbIE MEMOpaHHBIE Iy3bIPpbKH, OOpa30BaHHBIE B PE3yJIbTATE
WHBarvHaIUA ITUTOTIa3MaTHICCKOM MeMOpaHbHI. Pa3zBuras 1eTb
BHYTPHIIUTOIIJIA3MATHUECKIX MEMOpaH XapakTepHa s (OTOTPO(PHBIX MPOKAPHUOT
(xpomaTto(ophl, TUTAKOUIBI), HUTPUDUIIUPYIOMINX U METAHOKHUCIISIFOITUX OaKTEpHIA.
Hekoropele kieTkn 00pa3yroT Ta30BbIe BaKyoJd (a’pOCOMBI), OKpPYKCHHBIC
OenKoBOl MeMOpaHOM, BBHITIOJHAIONINE Y BOJHBIX OPTaHU3MOB POJIb PETYJSTOPOB

HHaBy‘Ieﬁ IOTHOCTU. MHoOrue 6aKT€pI/II/I OTKJIaJAbIBAIOT BHYTPHUKJIICTOYHO 3aIlaCHLIC
13



BemecTBa (MoJiMcaxapuibl, MOJU-p-oKcuOyTupar, nomudocdarsl, cepy). OTaenpHbIC
BUJIBI CIIOPOOOpasyromux OakTepuid HMHOT/A HWMEIOT TapacrhopaibHbIe TebIla
OEJIKOBOM MPUPO/IBI.

JBu:keHHe KJeTok. Cpeau TpOKapuoOT €CTh TMOJBIKHBIE W HEMOIBUIKHBIC
BUJIbI. JIBUKEHUE KJIETOK Yallle BCEro OCYIIECTBIISIETCS 3a CUET BPAILICHUS KT'YTHKOB
(puc. 1.14). Eme omHuM crnocoOOM JABMKEHHS SIBISETCS CKOJBXKEHHE KIIETOK,
MEXaHU3M KOTOPOTO H3y4eH HeAocTaTo4HOo. OMHCaHO «IpBITAIOIIee IBIKCHHE,
npupoga KOToporo He BbIsicHeHa. [loJBuKHBIE OaKTEpUH CIIOCOOHBI OCYIIECTBIISATh
pEeaKIuy TaKcuca: a’po-  POTOTAKCHUC, XEMO- U MAarHUTOTAKCHC.

Pa3MHoOKeHMe U pa3BUTHE MPOKAPHOT. bobIIMHCTBO OaKkTepHii pa3MHOXKA-
I0TCS B pe3yJIbTaTe OMHAPHOTO JEJICHHUS, PEeXKEe — MOYKOBAHUEM, & HEKOTOPHIE
(HanmpuMep, aKTUHOMUIIEThI) — C TTOMOIIIBIO SK30CIIOP WJIM OOPBIBKOB MUIIETUs (pHC.
1.15—1.18). 13BecTeH Takxe criocod MHOKECTBEHHOTO JieJeHus (00pa3oBaHue

0aeolUTOB y psija IIHaHOOAKTEPHUid).

Crnuaucras Kkancyna
KnertouyHan creHka

LinTonnasmarnyeckan
MemoOpaHa

Uuronnaama
PuGocoma
Konsuesasn
monexkyna OQHK

Meaocoma Bopcunka

Puc. 3. Ctpoenue GakTepuanbHOM KIETKH.
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Puc. 1.16. Touuauu (7) Puc. 1.17. @opMbl BO3AYUIHBIX CIIOPOHOCLED
M rOpMOroHMH (2) HUTUATLIX BaKTepHii y aKTOMHLETOB

) &

3
Puc. 1.18. CriopaHrum akTHHOMHLIETOB:
1— Actinoplanes, 2— Amorphosporangium; 3— Spirillospora

,’, £ o {
ORs 2 5
‘o\aa/ \‘o'\&/ ?OZA

1

(<]

%
J

Puc. 1.19. Tunsl o6pasoBarust 3HAOCIOP

y Gaktepuit: Puc. 1.20. Axkunetst (A) u rere-
] — Baunanapublil; 2 — KIOCTPUAHANLHDIH; 3 — mek- pouuctbl (I') HuTUATON UMAHO-
TPUANATLH DI dakrepuun Cylindrospermum

MHOroKJIeTOUHbIE TPOKAPUOTHI MOTYT PAa3MHOXKAThCA OTACJIEHUEM OT TPUXOMa
OJTHOM WJIM HECKOJIbKUX KIETOK. Y psija Oakrepuil OOHapyKeHa KOHBIOTAIIWS,
OJIHAKO, KaK MpaBWIO, OHA He O0OecleyrBaeT IMOJIHOM Mepelayd TeHEeTHYECKOIro
MaTepualia U3 OJJHOM KIIETKU B IPYTYIO.

HekoTtopsle mpoKapHOThI XapaKTEPU3YIOTCS CII0KHBIM LUKJIOM Pa3BUTHSI, B PO-
1ecce KOTOPOTO0 MOXKET MEHSAThCS MOP(OJOrus KIETOK U 00pa3yroTcs MOKOSIIHUECS
(GbopMBIL: IIUCTBI, SHIOCTOPHI, akuHEThl (puc. 1.19—1.20). U3BecTHbl OakTepuu, 00-
pa3yrolue MioJ0BbIe Tela, YaCTO MPUUYATUBbIX KOHPUTYpALMi U PACLIBETOK.

baktepun  oTIMYalOTCS  CMOCOOHOCTBIO K OBICTPOMY  Pa3MHOKEHUIO.
«YeMnuoHaMu» B 3TOM OTHOILLIEHUH ABISAIOTCA (HOTOOAKTEpUU: BPEMs UX TeHepaluu

okono 8 wmuH. Jlns kumeunoi manouku (E.coli) (Bpemst yaBoenuss — 20 MuH)
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MOACYUTAHO, YTO IMOTOMCTBO OJHON KJIETKHM B Cllydya€ HEOrPAHMYEHHOTO poCTa
OakTepuii yxxe yepe3 48 1 Morio Obl gaTh Omomaccy, B 150 pa3 mpeBBIIIAIONIYIO
Maccy 3eMJIu.

JYKaApHOThI
K sykapuoTram B oTiaMuue OT MPOKAPUOT OTHOCATCA KaK MHUKPO-, TaK U MakKpo-

OpraHu3Mbl. JyKapHOTHbIE MUKPOOPTaHU3MBI MPEACTABICHBI IPprOaMu, BOJOPOCISIMU
Y IPOCTEUIITUMH.
Mukpockonnyeckue rpuobl

['pubbl — oOmMpHas rpymnmna reTepoTpodHbIX MUKPOOPTraHU3MOB, IIUPOKO pac-
MPOCTPAHEHHBIX B MpUpoJe. BoabMIMHCTBO M3 HUX canpouUThl, OJTHAKO €CTh U Ma-
pasutrueckue BUABL. [ puOBI moapasmensioT Ha ABa oTaena: Eumycota m Oomycota.
XapakTepHOIl OCOOEHHOCTHIO OOJIBIIMHCTBA I'PUOOB SBJSETCS 0Opa30BaHUE MHULIE-
ausi. MuuenuanbHble TPUOBL, NMPEAMET H3YYEHUS MHUKPOOUOJIOrOB, OOBEAUHSIOT
IpecTaBUTENIe B OCHOBHOM TpeX KiaccoB: Zygomycetes, Ascomycetes u Deutero-

mycetes (Bce — u3 otaena Eumycota).

Puc. 1.21. CnopaHruy u CriopaHrMeHOCL bl HEKOTOPbIX 3UTOMUIIETOB:

a — Absidia; 6 — Rhizopus; 8 — Mucor;, ¢ — Actinomucor; | — rUIOAOHOCSIUUI MULIEANIT; 2 — criopaH-
FHEHOCLBI; 3 — CMOPaHTHIt CO CIOpaMu

3uromMuueTsl UMEIOT HE PA3JCIICHHBI Ha OTIEIbHBIE KJIETKHM MHOIOSIEPHBII
MULETUHN (LeHOUUTHBIN). OHM XapaKTepU3yrTCsl 0COOBIM THUIIOM MOJOBOrO pa3MHO-
XKEHHSI, KOTOPOE BKJIIOYAET CTaIMI0 0Opa30BaHMsI 3UTOCIIOPHI U3 ABYX POJUTENbCKUX
rud (puc. 1.21). K umcny 3uroMmiieToB OTHOCATCSA MyKOpoBble rpuObl Rhizopus,

Phycomyces, Absidia u mp.
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Puc. 1.22. Criocobbl BeretaTMBHOIrO pazMHOXEHHUSI JIPOXKKEi:
/ — MOYKOBAHHE] 2 — ACTICHUE, 3 — MOMKYOLUeecs ACNeHHE
IIpocreitmue

[Ipocreiiniine cOCTaBIAIOT OONBIIYIO TPYIIY OJHOKJIETOYHBIX T'€TepOTPOHBIX
MHUKpPOOPraHU3MOB, IIMUPOKO PACIPOCTPAHEHHBIX B mpupoje. OHU JIMIIEHbI KIIETOU-
HOUM CTEHKHU (XOTS HEKOTOphIE MMEIOT MAHIIUPh) U MOIVIOMIAIOT MUTATENIbHbIC BEIIE-
cTBa abcopOIuelt yepe3 KICTOUHYI0 MeMOpaHy WM IyTeM sHAouuTo3a. Pazmuoxe-
HUE OTUX MHUKPOOPTraHU3MOB OCYIIECTBISECTCS TOJIOBBIM W OECHOJIBIM IYTAMH,
nHoraa o6a croco0a BOCIPOU3BOJICTBA COCTABIISIIOT CTAJMM €IUHOTO >KHU3HEHHOTO
uKIa opranusma. IIpocredux, MpeacTaBisSIONIUX WHTEPEC I MUKPOOHOJIOTOB,
HaxoasaT B 4 Kjaccax: ame0, >KTYTMKOHOCILIEB, PECHUTYATHIX W CHOPOBHUKOB. I[lo
HEKOTOPHIM KJIACCU(UKAIMOHHBIM CXeMaM K MPOCTEUIUM OTHOCST U CIU3EBUKOB
(Myxomycota), KOTOpPBIX paHbIIIe OTHOCHJIM K TprOaM.

AMe0bl OOWMTAIOT MPEUMYIIECTBEHHO B Boje. OHM NOABHXKHBI Ojaromaps
MICEBJIONIO/IUAM, KOTOpBIE TaKKe CIOCOOCTBYIOT 3aXBaTy NHUIIM C MOCIEAYIOIMIUM
daroruro3oM. JKu3HEHHBIM LMK aMed OTHOCUTEIbHO MpocT. OIHOW U3 ero
XapaKTEPHBIX CTAANN SBIsIeTCA (pa3a HHIIMCTUPOBAHUS — OO0pa30BaHUE MOKOSIITUXCS
[IMCT W3 aKTUBHO MHTAIONIUXCS KIETOK, TpodoszoutoB. Kak mpaBumo, ameOb —
CBOOO/THOKUBYIIIME OPTaHU3MBbI, OJTHAKO HEKOTOPBIE BHUJIbI SBIISIOTCS Mapa3uTaMu U
BBI3BIBAIOT pa3iInyHbIe 3a00JI€BaHUs YeJIOBEeKa, HalpUMeEp Kapuec 3y00oB U aMeOHYIO
JIU3EHTEPUIO.

KryTHuKOHOCHBI — OPTraHU3Mbl, BKJIIOUAIOIIUE Mapa3uTUPYIOIIUE U CBOOOHO-
)uByIye Gopmbl. HeKoTOpbIe WX MPEICTABUTENN BHI3BIBAIOT TSDKEIbIC OOJIE3HH Ye-
JIOBEKa U )KUBOTHBIX.

PecHuTyaTble — B OCHOBHOM CBOOOTHOKUBYIITUE BHJIbI, UTPAIOIINE AKTUBHYIO
pOJIb B Pa3JIOKEHUU OPTaHUYECKUX 3arpsi3HEHUI MpU OYKMCTKE BOAbL. HekoTopeie

pecHuTYaThie 00pa3yroT CUMOUO3bI U PACTYT B pyOIle )KBAUHBIX >KMBOTHBIX.
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CnopoBHKM — KJIacCc MPOCTEUIINX, 0Opa3yIOUIMX CIOPbl Ha OMpeIeIeHHbIX
CTaIusAX PA3BUTHS. DTU MapazuTHpYIOHKe (GOPMbI MPOCTEUIIUX HUMEIOT CIOKHBIN
KU3HEHHBINA IIUKJI, KOTOPHIM BKIIOYACT TMOJIOBYIO U OSCIONIYIO CTAJANH Pa3MHOKCHHS.
Cpenu ciopoBHKOB MHOTO BO30OyAHUTENIeH 3a001€BaHUI YEIIOBEKA M JKUBOTHBIX.

2.1.3. Knaccuduxanus 6akrepuii mo ¢gpopme KJIeTKH.
[To ¢opMe BBIACISIOT CIIEAYIONINE OCHOBHBIC TPYIIITEI MUKPOOPTaHH3MOB.
1.1llapoBuIHBIC TN KOKKH ( C TPEY.- 3€pHO).
2. IlamoukoBUIHEIE.
3. .3BuTHIC.

4 HuteBUIHBIE.

KoKKH

| amnnoxowx |

CTPENnTOKOKK

| cradmnoxoxx ] I

]

KokkoBuaHble 6aKkTepun (KOKKH) 110 Xapakmepy 83aumMopacnoioxCetus ocie
JIEJICHU ITOAPA3IEIIAI0TCS Ha Psl BADUAHTOB.

1. Muxpokokku. KieTku pacnosnoxeHbl B OJUHOUKY. BXOAST B cocTaB HOpMaIbHOM
MUKPO(hIOPHI, HAXOASTCS BO BHEIIHEH cpezie. 3a00JIeBaHU Y JIFOICH HE BHI3BIBAOT.
2. IunJjIoKoOKKHM. /[eeHne 3TuX MUKpPOOPTaHU3MOB MPOUCXOIUT B OJTHOM TUIOCKOCTH,
oOpa3zyrorcs napsl kjaeTok. Cpeu JUIIIOKOKKOB MHOTO IMaTOr€HHBIX

MHUKPOOPIraHU3MOB - TOHOKOKK, MCHHMHI'OKOKK, IIHCBMOKOKK.

18



Puc. 2.1. ITHEBMOKOKK

3.CTpenToOKOKKH.

L : Puc.2.2.Ctpentokokk

Jlenenue OCylecTBISIETCS B OJJTHOM INIOCKOCTH, Pa3MHOKAIOIIUECS KIETKA
COXPaHSIIOT CBS3b (HE pacxoasaTcs), o0pasyst 1eno4ykd. MHOTro MaToreHHbIX
MUKPOOPTraHU3MOB- BO30YAUTENN aHTUH, CKapJaTHHbI, THOMHBIX BOCHAIUTEIbHBIX
IIPOIIECCOB.

4. Terpakokku. /lesieHre B IBYX B3aUMOIEPIEHANKYIISPHBIX MIIOCKOCTSX C
oOpa3oBaHHEM TeTpaJ (10 YeThIpe KIETKH). MeAUIIMHCKOrO 3HaYeHUS HE UMEIOT.
5.Capuunsl . /lenenue B Tpex B3aMMOINEPIEHANKYISIPHBIX IUIOCKOCTAX, 00pa3ys

TIOKH (TIakeThl) u3 8, 16 u 6obIero KoaruuecTna KieTok. Yacto 0OHapyKUBAIOT B

BO3IIyXE.
5 F
% ° .“ .;ﬁ Puc.2.3. Capuussl
') ()
to @

¥

6.Ctapuaokokku (OT JlaT.- Tpo3ap BUHOrpana). JlensaTcs OecnopsaoyHO B

Pa3INYHbIX IINIOCKOCTAX, 06p33y9[ CKOINICHUS, HAIIOMHMHAIOIIHUEC I'PpO3aW BHHOI'paaad.
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BrI3bIBalOT MHOTOYHCIICHHbBIC 60J'I€3HI/I, MMpCKAC BCCTO THOMHO- BOCHAJIMTEJIbHBIC.

Haubonee onacen ctaduaokoKK 30J10THUCTBIN — St. aureus.

Puc.2.4. Ctapuiokokk

Henarcs OecnopsiIo4HO B PA3NIUYHBIX  IUIOCKOCTSAX, 00pa3ys  CKOIUICHMS,
HAIIOMUHAIOIIME IPO3AY BUHOIPaia. BI3pIBAalOT MHOTOYHCIEHHBIE 0O0JIE3HU, MTPEXKIE
BCEro THOIHO- BocmanuTenbHble. Hanbomnee onacen cTadmiIOKOKK 30J0TUCTHIA — St.

aureus.

7. lManouxkoBuaHbIE GOPMBI MUKPOOPTaHU3MOB.

7.1.bakTepuu - NaJOYKOBHIHbIE DAKTEPHHU, He 00pa3yIoLHe CIoP.

Puc.2.5. baktepun.
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7.2. bauuuiel - a3po0HbIe cIOPoodpa3yroliue MUKPOObI NAJT0YKOBHIHOI
¢opmmbl.

Puc.2.6. banumel

3.KiocTtpuaum - aHa3poOHbIe ciopoodpasyroniue MUKPoObI. [{luameTp criopsl
OO0JIbIIIE TTOTIEPEYHHKA (IMaMETpa) BEreTAaTUBHOM KJIETKH, B CBS3H C UM KIIETKA

HAaITOMHWHACT BCPCTCHO UJIM TCHHHUCHYIO PAKCTKY.

Puc.2.7. ClI. tetani

Heobxoaumo UMeTh B BUAY, UTO TEPMHUH “OaKTEpUs” 4aCTO UCHOIB3YIOT JJIs
0003HauYeHUsI BCEX MUKPOOOB - TpokapuoT. B 6osee y3koM (Mopdoaorunyeckom)

3HAYEHUU OAKTEPUU - MATIOUKOBUAHBIE (DOPMBI MPOKAPUOT, HE UMEIOLLIKE CIIOP.
8.A3BuTHIE (OPMBI MUKPOOPTaHU3MOB.

8.1.BubpuoHbl 1 KaMIIUII00AKTEpHUH- UMEIOT OJMH U3TH0, MOTYT OBITh B (hopMe

SaHHTOﬁ, KOPOTKOI'O 3aBUTKaA.

Puc.2.8. Xonepusiit BUOpHoH




8.2.CnumpoxeThl - UMEIOT PA3IMYHOE YHUCIIO 3aBUTKOB, AKCOCTHIIb- COBOKYITHOCTD
bubpw, cienupuIecKuii JyTsl pa3IMYHBIX MPEICTABUTEIICH XapaKTep IBIKCHUS U
O0COOCHHOCTH CTpOEHHUS (0COOCHHO KOHIIEBBIX y4acTKOB). M3 GombIoro uucia

CIIMPOXCT HauOOJIbIIIEE MCIHUIIMHCKOC 3HAYCHNUC UMCIOT IIPCACTABUTCIIN TPEX POJOB-

Borrelia, Treponema, Leptospira.

Puc. 2.9.Cnupoxetsr

9.Cniupmuibl — UMEIOT 2-3 3aBUTKA.

JlaGopaTopHuasi padora Ne2. Tema: Mopgdoaoruss MUKPOOPraHU3MOB

Llenp 3ansaTus:

- O000IMUTH TEOPETHUUECKUI MaTEpHal IO TEME.

- M3yuuTh MeTOABbl TNPUTOTOBJIEHUS Ma3KOB M OKpPAIIEHHBIX MpPENaparoB U3
HCCIIEyEMOTO MaTepralIa.

- 3y4nTh yCTPOMCTBO MUKPOCKOIIA U TEXHUKY MUKPOCKOIIMPOBAHMUS.

-IIpuroToBUTH OKpalllCHHBIM MOpenapar, MNPOMUKPOCKOTUPOBATh, OMPEACIUTh
MUKPOOPTaHU3MbI 10 (hopMe KIIETKE, 3apUCcoBaTh UX WK choTorpadupoBars.
O6opynoBanue: TpeAMETHbIC CTEKIA, TMHIETKH, TMeTIu [eHne, CIUPTOBKH,
KpacHUTENH, MPOMBIBAJIKA, CTOJUK JJI OKpalllMBaHUs, CIHUPTOBKHU, (DUIBTPOBAJIbHAS

Oymara, MUKPOCKOTI, HUMMEPCUOHHOE MacJio, e3pacTBOpP, UCCIIENYEMbII MaTepual.
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2.3.MeToabl u3y4yeHusi MOP(0JI0THN MUKPOOPTaHU3MOB.

2.3.1.1IpuroroBjeHne Ma3K0OB U3 KYJbTYP € IVIOTHOI NUTATeIbHOM CpeAbl U
OKPAaCKa MX NPOCTBIM METOAOM.

IIpuroroB/jieHne OKPAIEHHOT0 Ma3Ka

Matepuannsl u odopyaoBaHue. KylnbTypsl MUKPOOPraHW3MOB B IPOOHpPKAX WIIH
gamkax [leTtpu, OaKTEpUOJIOTMYECKHE TICTIIM, TMIICTKH, IHHIETHI, IITATUBEI,
IpeIMETHBIC CTEKJIa, Ta30Bas Topeiika, M30TOHHYSCKHHA PACTBOP XJIOPHJIA HATPHS,
pacTBOPBI KpACUTENICH, JIOTKU ¢ pedKaMu JIJIsl OKpaIIuBaHUs Ma3KOB, POMBIBAJIKA C
BOJIOW, (UIBTpOBaIbHAsE Oymara, OaHka C Je3pacTBOpOM sl 00e33apakKMBaHUS
UCIIONIb30BaHHBIX —TpemapaToB W numerok. llemecoobpasHo B maboparopun
00Opy/IOBaTh OTHEIBHBIA CTOJNUK [UUII OKPAacKHM Ma3KOB. Jis  u3ydeHus
MHUKPOOPTraHU3MOB B OKpAIICHHOM BHJC Ha TMPEAMETHOM CTEKJC JENAlOT Ma3oK,
BBICYIIIMBAIOT, (UKCHPYIOT €ro M II0CJe 3TOT0 OKpammBawT. Mcciemyembrii
MaTepHall PaclpeleNITIFOT TOHKUM CJIOEM 10 MOBEPXHOCTH XOPOIIO 00€3KUPEHHOTO
PEIMETHOTO CTeKJa. TeXHHWKa MPUTOTOBICHUS Ma3KOB ONPEICIIICTCS XapaKTepoM

HCCIICAYCMOT'O MaTCpHraa.

2.3.2.1lpuroroBjieHne Ma3KoB U3 MUKPOOHBIX KYJbTYP € KHJAKOH MUTATEJIbHOI

cpenou

ManeHbpKyI0 Karuio UCCIIelyeMOU JKUKOCTH HAHOCAT OaKTEpHAIbHOM NEeTJIeH Ha
IIPEIMETHOE CTEKJIO U KPYTOBBIMU JIB>KEHHUSIMU METIIA PACHPEIEIA0T PABHOMEPHBIM
CJI0OEM B BHUJIE KpYykKa nuaMeTpoM B 10 - koneeunyro MOHETYy. Ma3ku u3 Kyismypol
OakTepuii, BRIPAIICHHOW Ha TJIOTHON MUTATEIbHON Cpejie, TOTOBAT C TTIOMOIIBIO
OaxTepuosiornyeckoi neriu. [IpaBuiio: 6akrepuosornyeckas NeTisi CTEPUIN3YETCs

JI0 ¥ TiocJie Jit000M paboThl ¢ HEH U MOXKET HaXOAUTHCS TOJIBKO B IITATUBE WUJIU B

pYKe.

DTanbl NPUrOTOBJIEHUSI Ma3Ka:
1. [IpenMeTHOE CTEKIIO 00E3KUPUTH MBLUIOM.

2. TleTneit B3STh KaruiiO CTEPUIBLHOTO (PU3UOIOTUUECKOTO pacTBOpa
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Y HAHECTH €€ Ha CepeMHY NPEJIMETHOI0 CTEKIA.

3. I11OCKOCTBIO CTEPUIBHON METIIM OCTOPOKHO CHATH KYJIBTYPY € arapa B Ipooupke
win vamike [leTpu u BHECTH ee B KaIlIIO Ha CTEKIIE.

4. KpyroBbIMH IBHKEHUSIMU METIU KYyJIbTYPYy pacTepeTh B Karuie, YTOO0bI MOTyYUIICs
PaBHOMEPHBIH Ma30K IHAMETPOM OKOJIO 2 CM.

5. Ma3oK BBICYIIUTS JI0 TIOJIHOTO NCYE3HOBEHUS BIIATH.

6. 3agukcupoBaTh HaJ IUIAMEHEM CIHMPTOBKH, PU 3TOM CTEKJIO JTOJKHO OBITH
TOpSTYUM, HO HE O0KUTAIOIIUM.

7. OKpacuTh U CHOBA BBICYIIUTb.

2.3.3.IIpocThle cnoco0bl OKpAIIMBAHUS OaKTePHii

[IpocToii MeToA OKpAIIMBAHMS AAET BO3MOKHOCTh MCCIIE0BATh 0010 MOP(OIOTHIO
MUKpOOOB, HUX pa3Mepsl, (opMy, KOIMYECTBO, JIOKAIMU3ALMIO, B3aWMHOE
PAaCIIOJIOKEHUE KIETOK, HO C €ro IOMOIIbI0 HEBO3MOXHO H3y4aTb BHYTPEHHIOIO
CTPYKTYpY OaKkTepuil U X pa3HOE OTHOUIEHUE K HECKOJIbKUM KPACUTEIISAM.

[TpocThIM OKpalIMBaHUEM HA3bIBAKOT TAKOE, TP KOTOPOM MPUMEHSIIOT JUIIb
OJIMH Kpacurtenb. Yaie BCEro HCHOJIb3YIOT OCHOBHOM pa3BEEHHBIN (YyKCHUH
[peiidepa n menounyro MeTHIeHOBYIO cMHBKY Jleddnepa. dykcunom kpacst 1-2
MUH, a cuHbkoi 3-5 wmwuH. IlpemapaThl, KOTOpbIE COAEpIKAT, KpoMe OakTepwHii,
TKAaHEBbIE M KJIETOYHBIE D3JIEMEHThl MaKpOOpPraHW3Ma, JIydYllle OKpalluBaTh
METHJIEHOBOM CHMHBKOHM, KOTOpas KpacuT (pOH mpenapara CpaBHHUTEIbHO ci1abo, a
OaKTepUy 3HAYUTEIbHO HUHTEHCUBHEE.

Meroanka U3roToOBJIEHUS] M OKPACKH Ma3KOB.

Ma3zok nepen OKpallMBaHHEM BBICYIIMBAIOT HA BO3/YXE WJIU HAJl MJIAMEHEM
TOpENKU U (PUKCUPYIOT MOCIE MOJTHOTO BhIChIXaHUs. DUKcalnio MPOBOAST B INIAMEHH
TOPEJIKHU, TPYKIBI IPOHOCS CTEKJIO Yepe3 IUIaMsi CTOPOHOW, Ha KOTOPOM HET Ma3Ka.
Heobxoaumo cienuth, 9To0BI 0011I€e BpeMsi TpeObIBaHUS TperapaTa B INIAMEHHU HE
npeBbIano 5-6 cekyHa. JloctaTouHOCTh (PUKCAMKA MOYKHO TPOBEPUTH, KOCHYBILIUCH
TBUIBHOM CTOPOHOW CTEKJa KOXKM KHUCTH: CTEKJIO JOJDKHO OBITh TOpSYMM, HO HE

co3/laBaTh OINyIIeHUs oOxora. DuUkcauuu MPOBOJAAT [JIsi TOTO, 4YTOOBI YOUTH
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MUKPOOPTaHU3Mbl M TPUKPENUTh HMX K CTEKIy. YOuThle OakTepuud Jydile
BOCIIPUHUMAIOT KPACUTEIH.

3auKCUpOBaHHBIA IpenapaT KIAaAyT Ha CHEUUAIbHYIO IIOACTaBKY HaJ
JOTKOM, HAHOCSAT OJHY-ABE Kamm KpacuTensd. Kpacutb Ma3ok (QyKCHHOM
[1peitdbdepa HeoOxomaumo 1-2 MUH, a MIEITOYHBIM METHICHOBBIM CHHUM - 3-5 MUH.
Ilocne okpammBaHWs Ipenapar MPOMBIBAIOT  BOJONPOBOJHOM  BOJOM K
MCYE3HOBEHUIO PYYEUKOB KpAacHUTENs, BBICYIIMBAIOT (UIBTPOBAIBHON OyMaroi u
MUKPOCKOITUPYIOT.

B moBcemHeBHONW MHUKPOOMOJOTHUYECKOW MPAKTUKE dYalle BCETO HCIOIb3YIOTCS
OCHOBHBIE KpacuTesu: (P)yKCUH OCHOBHOW, HEHTpPaJbHbII KPAaCHBIA, KOHIO KPacHBIN
(1aroT KpacHYIO OKpacKy), METUJIICHOBBIN U TOJYHUJAUHOBBIM CUHMI (roiry0oe, CuHee),
TE€HIMAHBHUOJIET, METHUJICHOBBIA (PUOJIETOBBIN ((hHONETOBOE), XPHU3OUIHNH, BE3YBHH

(>KEeNTO-KOPUYHEBOE), OPHIIbSIHTOBBIN 3€JIEHbIN, MAJIAXUTOBBIN 3€JICHBIN (3€JIEHOE).

H3rorosiieHre KpacuTe el 1S IPOCTOr0 OKPALIUBAHUS

1. ®ykcuH OCHOBHOI TOTOBST B BHJIE€ KOHLEHTPUPOBAHHOIO (PEHOIOBOIO
dbykcuna [uns. OH o4yeHb CTOMKMI, MOXET COXPAHATHCS B TEUCHHE HECKOJIBKHUX
MecsileB. B KOHLIEHTpUPOBAaHHOM BUAE yNOTPEOIseTCs JHILb A OKPAacKU CHOp U
KUCIIOCTOWKUX Oakrepuit. [lns okpacku mo wmetony I'pama ero pasBomsr
JUCTWIIIMPOBAaHHOM Boxou 1:10, momydass Tak Has3plBa€Mblid PA3BEICHHBIM, WM
BoaHbld (Gykcun [ldeiidepa. ITOT pacTBOp OUYEHb HEYCTOWYUBBIA M €r0 TOTOBST

HETIOCPEJICTBEHHO Tepe]] yIoTpeOICHUEM.

Denonoswiil pyxcun L{uns

OcHosHoUl (hyKcuH 12

IOmanon 96 ° 10 mn

Dernon KpucmaiiuyeckKuu Se

I nuyepun HEeCKONbKO Kaneib
Booa oucmunnuposana 100 mn

CHauana QpyKcuH ¢ KpucTajiiaMu (peHosa ¥ rIUUEPUHOM PacCTUPAIOT B CTYMKE

K OJTHOPOJHON Macce, MOHEMHOTY J00aBJisis CIIUPT, TOTOM, BCE BpeMsl IIepeMeIInBasl,

25



JNOJIMBAIOT JUCTUJUIMPOBAHHYIO BOAY. PacTBOp BBIAEPKMBAIOT NIPU KOMHATHOM
Temrneparype Ha mpoTsikeHuu 48 yac U GuibTpyroT. M3 HEro moToM HM3roTOBISIOT

BOJIHBIN (hYKCHH.

®ykcuH [deiidepa
@ykcun Luns 1 mn
Booa oucmunnuposana 9 mn

MeTnijieHOBasi CHHbKA.

CHauana roTOBST HACBIICHHBIA CIUPTHOM pacTBOP METWJICHOBOM CHHBKH,
KOTOPBIM O4YeHb CTOMKMM. [Ipm XpaHeHMHM ero Kpacsiiue CBOMCTBA, a TaKXKe
CIOCOOHOCTh JaBaTh METaXpPOMAaTHYECKYI0 PACIBETKY HYKIECHHOBBIX COEIWHEHUN

(Hanp. BomoTruHOBEIX 3€p€H) 3HAYUTCIBHO IIOBBIIIACTCA 3a CUCT O6pa30BaHI/I}I

azypoB.
HacplleHHbIH CIMPTOBBIN PACTBOP METHJICHOBOM CHHbKHU
Memunenosou cunvku 102
Omanon 96 ° 100 an

N3 nmanHOrO pacTtBOopa TOTOBAT WIEIOYHYHO METHJICHOBYIO CHHBKY IO
Jlednepy, KOTOpYIO OYEHBb MIUPOKO UCIIOIB3YIOT JIJIs MPOCTOTO METOJA0KPAIlIBAHUS.

MetunieHoBasi cuHbka o Jleduepy

Cnupmosuviti pacmeop memunenogou cunvku 30 ma
T'uopoxcuo nampus, unu kanus 1 % 1 mn
Jlucmunnuposanuas 6o0a 100 mn

BoaHo-ciUpPTOBBIM PACTBOP METHJIEHOBOI CHHbKU

Cnupmosblil pacmeop MemuieHo080U CUHbKU 10 mn

Jlucmunnuposanuas 6ooa 100 mn
2.3.4.0xkpamiuBaHue MUKPOOPraHu3sMoB no meroay I'pama.
Merton ['pama siBisieTCSt BaXKHEHIITIM METOJIOM OKPACKHU MUKPOOOB U BBISBICHHUS

HNX THHKTOPHAJIBbHBIX cBoiicTB. OH MO3BOJISICT pasacinTb MUKpPOOPraHuM3Mbl Ha ABC

IpyHaIibl: TpaMIIOJIOKUTCIIBHBIC U IT'PAMOTPHIIATCIIBHBIC.

Meron 6wt pazpaboran Kpuctmanom I'pamom B 1884 r. Opnako n0
HACTOAIIETO BPEMEHH OKOHYATEIbHO HE BBISICHEHBI MEXAaHHU3Mbl Pa3HOM OKpacKu

MHUKPOOPTaHU3MOB. C‘H/ITaIOT, YTO TakKass CIIOCOOHOCTH CBSI3aHAa C OTJIMYUSIMH B
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CTPOCHMM TENTHAOTIMKAaHA B KJIETOYHON CTEHKE TIPaMIOJIOKUTEIbHBIX OaKTEpuH,
HaJIM4YMEM  TEWXOEBBIX  KHCIOT, 0Ooyiee  BBICOKHM,  CPaBHUTEIBHO  C
IpaMOTPUIIATEIbHBIMU,  KOHIICHTpAllUed  KOMIUIEKCA MPOTEHUH-PUOOHYKJIEHHAT
Maruus B kietke, cootHomenneM PHK:/IHK B uuromnnaszme (y rpamMmnosioxKUTeTbHbBIX
8:1, a rpamotpumarenpHeiX 1:1), a Takxke Oosiee KHCIBIM 3HaueHMeM pH B

M303JIEKTPUYECKON TOYKE ATOILIA3MBI.

[IpuHIMT METOMA 3aKJIIOYaeTCs B TOM, YTO KIETKH T'PAMIIOJIOKHMTEIbHBIX
OakTepuii CrOCOOHBI OOPa30BHIBATH KPEMKOE COCIWHEHHWE C TCHIIMAHBUOJETOM W
HOJOM, KOTOPOE HE BBIMBIBACTCA W3 OaKTEpPUil CHOUPTOM, CJEI0BATEIbHO, OHH
OKPALIMBAIOTCH B TEMHO-(PMOJIETOBBIN IBET. Y rpaMOTPULATEIbHBIX 0aKTepuil
AOTOT KOMIUIEKC BBIMBIBA€TCA CIIMPTOM, II03TOMY OHH TIOTOM OKpPalIWBAKOTCS

(GyKCHHOM B KPacHbIii BET.
2.3.5. MeToauka okpamuBanus no I'pamy

1. Ha QukcupoBaHHBIM mpemnapaT HaKIAIbIBAIOT KYCOYEK (DUIbTPOBAIBHOU
OymMmaru, Ha KOTOPYIO HaJuBarOT KapOOJOBBII pacTBOP T'€HIIMAHBHOJIETa HA 1-2 MUH
(B8 Mogudukanuu CHUHBOBA MCHOJB3YIOT CYXVYIO MOJOCKY (UIBTPOBAIBHON Oymaru,
MpEeIBapUTEIbHO MPONUTaHHYI0 | % CHUPTHBIM pPACTBOPOM KPUCTAIBUOJIETA U

BBICYILICHHYIO, HA KOTOPYIO HAaJUBAIOT 2-3 KaIiu BOJIbI).

2. Kpacurens cnuBaroT 1, HE MPOMBIBas IIpenapart BOJ0M, HATMBAIOT PACTBOP

JIrorosnsa ga 1 mMuH.

3.CnuBarot pactBop JItorosisi 1 o0eclBEUHBaIOT Ipenapar CUPTOM K UCUE3HOBEHHUIO

(b1OJIETOBBIX PyUEUKOB KPaCUTEIS.

4.IIpoMBIBatOT €ro BOJOM M JOMOJHUTEIBHO OKPAIIMBAIOT HA MPOTSHKEHUM |-2 MHH

BOAHBIM pacTBOpoM (pykcuna Ildperiddepa.

S.Kpacutens  cinuBaror, Ipemnapar  NPOMBIBAKOT  BOAOM,  BBICYIIMBAOT U

MHUKPOCKOIIUPYIOT € ITOMOIIBIO CBCTOBOI'O MUKPOCKOIIA.
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2.3.6. YCcTpoOiiCcTBO CBETOBOI0 MUKPOCKONA U TEXHUKA MUKPOCKONUPOBAHUSA
YCeTpoHCTBO CBETOBOI0 MUKPOCKOIIA

Jis  uccnenoBaHUs JIPOXOKEH, OakTepuid W IUIECHEBBIX TPUOOB MPUMEHSIOT
MUKpPOCKOIIbI, MpPEJHAa3HAYECHHbIE JJII PACCMOTPEHUs MPO3PAYHBIX IMpEnapatoB B

mpoxoasmem CBETC.

OnTnyeckas 4Yacrb MHKpPOcKona. OCHOBHOM 4YacTbIO ONTHYECKOW CHCTEMBI
MHUKPOCKOIIA SIBISETCS OOBEKTHUB, YBEIMYMBAIOIMN H300paxeHue npeamera. OH COCTOUT
U3 psfa JIMH3, CKJIEEHHBIX KAaHAJICKUM O0ajab3aMOM M 3aKJIIOUEHHBIX B METAJUINYECKYIO
TpyOKy; Ha TpyOKe HMeeTcsl pe3b0a, MpU MOMOILIM KOTOPOM OOBEKTHUB BBUHYMBAETCS B

CIICIHNAJIBHOC THC310 PCBOJIBBLCPA.

N3o00paxkenne, J1aBaeMoe OOBEKTMBOM, pAcCMaTPUBAIOT C TOMOIIBIO  OKYJISIpa,
HAXOJSAIIErocs B BEpPXHEM YacTH TyOyca MHUKpPOCKOmNa. buonornyeckue MUKPOCKOIBI
CHa0»XaroTCsl TpeMs CMEHHBIMU OKyJsipamMu. Ha BepxHeil onpaBe JUH3BI OKYJIsIpa yKa3aHO
ero ysenuyeHue. OOBIMHO OKYJSIphl JaroT yBenuwdyeHue B 7, 10 m 15 pa3. OOmiee
yBEIMYEHUE OOBEKTa MHUKPOCKOIIOM PAaBHO IPOM3BEACHUIO YBEIUYCHHS OKyJsipa Ha

yBenuuenune o0bekTuBa [ 10 (oxyisap) x 90 (o6wextun)] = 900 pas.

OcBeTuTeIbHOE yCTpOfICTBO pacnojiaracrcia 1moJ CTOJIMKOM MHUKPOCKOIIa M COCTOWUT H3

KOHJICHCOpa ¢ Upuc-nuadparMoi 1 3epKasa.

Mexannyeckasi 4aCTb MUKPOCKOIA. JTa 4aCTh COCTOUT U3 IITaTHBA, TYOyCOaepKaTes C
pEBOJIbBEPOM,  BHUHTOB ISl  TNEpeABWKEHHMS  TyOyca  (MakpOMETpUYECKOro U
MHUKPOMETPUYECKOT0), OCBETUTEIBHOIO armapara U MPeAMETHOIO CTOJMKAa MUKPOCKOMA.
OCHOBHBIMHM YaCTSIMU IITaTUBA SBJISIOTCS HUXKHSS TMOJCTaBKa (HOXKA), MpHUAAroIast

MUKPOCKOITY YCTOMYUBOCTb, U TyOycoaepxKaTeslb MUKPOCKOTIA.
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OrpanvunTens Okynsp

Wiraruve

MoHoKynsapHas
BuHT Hacanka
Oep>xartens
DRanapoTa PeBonssBep
Py4uka rpyGon
HacTpOWKn

O6GbeKkTuBbLI

Py4yka To4HOW

HacTpOWKUn
NMpeameTHbIA
BepTtukanoHoe CTONUK
nepemeLleHune
KOHOeHcepa
LleHTpoBKka Thsaa
ocBeTuTens
KOHOeHcopa
Npucosas -
BHewHMA B MmMKpoOCKona
avadparma - A OcHoBaHue

Buvomeg 2

Puc. 2.10. YcTpoiicTBO CBETOBOI0 MUKPOCKOIA
TexHNKa MUKPOCKONIUPOBAHUA

Jlnst  6aKTEpHOCKOIUYECKOTO0 HCCIEOBAaHUS MUKPOOPraHU3MOB HaWOOJIee YacTo
OPUMEHSIOT UMMEPCHOHHBIE OOBEKTHUBBI. B oTiMume oT Cyxux OOBEKTHBOB, MpHU
paboTe ¢ KOTOPBIMH MEXIy MpenaparoM U JMH30W OOBEKTHMBAa HaXOAUTCA BO3IYX,
IpPU UCIHOJIb30BAHUM HMMEPCHUOHHBIX OOBEKTUBOB MEXIY JIMH30H OOBEKTHBA U
[pernapaToM MOMEIIAIOT KUJKOCTh, UMEIOIIYIO MOKa3aTellb MPEJIOMICHUS, OIU3KUA
MIOKA3aTEI0  MPEJIOMJIEHN  CTeKJa. Ponb  TakoW  KUIOKOCTH  BBIIOJIHSET
MMMEPCUOHHOE MAcJIo, Yallle BCEero - keApoBoe Macio. Jlyuu ceera, mpoxoas depes
OJHOPOJIHYIO OINTHYECKYI0 cpeay (CTeKJI0O M Macjo), HE MEHSIOT CBOEro
HaIpaBjeHusl. ODTO TMO3BOJISIET CYUIECTBEHHO MOBBICUTh YETKOCTh H300paKeHHS.
NMMepcHOHHBIE OOBEKTHBBI OTIMYAIOTCA OT CYXUX OOBEKTHBOB II0 CBOEMY
YCTPOMCTBY (MOJABUKHAsA (DpOHTANIbHAS IMH3A) U IO BHEIIHEMY BHJly: Ha MX ONpaBe
MMEETCs YyepHasi KpyroBas Hape3ka M BhIrpaBUpoBaHO oOo3HaueHue MU (Macnsinas

uMMepcus).
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JIJis MUKPOCKOIIMM C UMMEPCUOHHBIM OOBEKTUBOM TPeOyeTCsl XOpOIlIee OCBEIICHHE
oObekTa. [yt 3TOro UCHoab3yeTcs JOMONHUTENbHASI CUCTEMA JIMH3, PACIOIOKEHHAs
0] MPEAMETHBIM CTOJIMKOM — KOHJeHcop. IIpu moaroroBke Mukpockomna k padorte
KOHJIEHCOpP C IOMOIIBIO CHEUAJIbHOIO BHHTA NMEPEMENIAIOT BBEpPX A0 ymopa. Ha
OKpalIECHHbIA Ma30K HAaHOCST KaIUII0 UMMEPCUOHHOTO Macja U IOMEUIAloT CTEKJIO Ha
npeaMeTHbId cTonuK. [To BU3yallbHBIM KOHTpPOJIEM COOKY OIYCKarOT OOBEKTHUB A0
CONPUKOCHOBEHUs1 ¢ Karwiei. [locie morpyxeHuss OObEKTHBAa B KaIUIIO Macia
BpallleHUEM MaKpOMETPUUYECKOTO BUHTA OINPEAEISIOT KOHTYPbl OOBEKTa, a 3aTEM C
NOMOILBI0 MHUKPOMETPUYECKOTO BHHTA YCTAHABJIMBAIOT YETKOE HW300paKEHUE
0OBEKTA.

[Tocne oxOHUaHUS MUKPOCKONMHM UMMEPCUOHHBIN OOBEKTUB MOAHUMAIOT, Ipenapar
youpatot, a GpOHTaILHYIO JIMH3Y O0BEKTHUBA IPOTUPAIOT OT OCTATKOB Macja MSTKOMN
canQeTKou.

KoHTpoJibHBIE BONIPOCHI 110 TeMe 3aHATHS

1. IlpenmMer u 3a1a4u MUKPOOHOJIOTHH.

2. IIpaBuna paboTbl B MUKPOOHOJIOTHYECKON JTa00PATOPUH.

3. [IpuHUMIBI K1acCCU(PUKALIMH MUKPOOPTaHU3MOB.

4. ®opmbl OakTepuaTbHBIX KIETOK.

5. [IpuroroBieHue U okpacka Ma3KkoB U3 KyJIbTYp MUKPOOPTaHU3MOB.

6. YCTpoiCTBO CBETOBOTO MUKPOCKOTIA

7.TexHuKa MUKPOCKOITUPOBAHUS C UMMEPCUOHHOW CUCTEMOM.

2.4.TectoBble 3aganus o Teme: «Mop(oJioruss MUKpPOOPraHMU3MOBY

1.CtpenTokoku 00Jaqar0T CIIeIYIOMmer (hopMOii:
a) MapOBUIHbBIC

0) MaJIOYKOBUTHBIC

B) U3BUTHIE

r) TpyOUaThie

2.K mpokaprnoTaM OTHOCSITCA:
a) BOJAOPOCIH

0) cIUpPOXETHI

B) pocTenime
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r) OakTepun

3.Hayka o Menpuaiiiiinx HEBUIUMBIX HEBOOPYKEHHBIM IJ1a30M OpraHu3Max
HA3bIBACTCS:

a) OMOTEXHOJIOTUsI

0) Ouosorus

B) MUKPOOHOJIOTHS

') HAHOTEXHOJIOTHsI

4.Br1bepute OJIMH U3 CIICUPUISCKUX TPHU3HAKOB MUKPOOPTaHU3MA:
a) OoJbIIe pa3Mephl

0) CII0’)KHOE CTPOSHHUE Tea

B) MaJIble TEMITbI PA3MHOXKCHHUS

I') BBICOKasi HHTGHCUBHOCTh META0OIMYCCKHIX TPOIIECCOB

5.Cnemuduyeckue 0eiIKu, KOTOPhIE MOSIBIISIIOTCS B OPTaHU3MeE YKUBOTHOTO MOCIIE
MYTaIlMH ONPEJICIICHHOTO I'eHa Ha3bIBAIOTCS:

a) BUPYCOM

0) mpuoHOM

B) OakTepuu

I')CIIUPOXETHI

6. Kumeunas nanouka umeet Ghopmy:
a) MaJI0YKOBUIHYIO

0) MIapOBUJIHYIO

B) U3BUTYIO

r) TpyOUaTyro

7. CtauIIOKOKK 30JIOTUCTHIN MTOKA3aTelIb YNCTOTHI:
a) TIOYBBI

0) BOJIBI

B) BO3/TyXa KHUJIBIX TIOMEIICHUN

T) M0Jia B AyJUTOPUU

8. ITo kakuM OaKTepusM OMPEACIIAIOT YACTOTY MOYBBI:
a) MaJIOYKOBHUIHBIC

0) WapoBHUIHbIE

B) U3BUTHIC

r) TpyOuaThie

9. Konmm4ecTBO KUIIEUHBIX MAJIOUEK, OOHAPYKHUBaeMoe B 1 J1 )KuaKoCcTH, 1 Kr
TBEPJOTO BEIIECTBA U B 1T MOYBBI HA3bIBACTCS:

a) KOJIU-UHJEKC

0) KOJIu- TUTP
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B) KOJU-JIUTP
') KOJIU-METP

10. HaumeHblee KOIMYECTBO KUAKOCTH WM TBEPAOTO BEIIECTBA, B KOTOPOM
OOHapY>KMUBAIOTCSl KUILIEYHBIE MAIOYKU HA3bIBACTCS:

a) KOJIU-UHJEKC

0) KOJIU- TUTP

B) KOJIU-JIUTP

I') KOJIU-METP

11. Kakue 6axTepun SBISIOTCS BO30YIUTENSIMU Ta30BOM TaHTPEHBI:
a) KOKKH

0) OamuLIBI

B) KJIIOCTPUIUU

') MUKOILJIa3Ma

12. K sykaproram OTHOCSTCS:
a) BOJIOPOCITH

0) cIUpOXEThI

B) XJIAMUJIUN

r) OakTepuun

13. K 1ok1eToYHBIM pOpMaM OTHOCSTCS:
a) IPUOHBI

0) rpuObI

B) BOJIOPOCJIH

r) OakTepuu

14. Hayka, n3ydaroriasi MUKpPOOPTaHU3MBbI, C TIOMOII[BI0 KOTOPBIX MOKHO TOJTy4aTh
MPOYKTHI HEOOXOIUMBIE YETTOBEKY HA3bIBACTCS:

a) OMOTEeXHAJIOT U

0) Ouosorus

B) MUKPOOHOJIOTHS

') HAHOTEXHOJIOTHSI

15. CoBOKYmHOCTh 0CO0€M H30JIMPOBAHHBIX U3 KAKOTO-TM00 OMOTOMA U XPaHAIIUXCS
B J1a0OPaTOPHBIX YCIOBUSX HA3bIBACTCS:

a) yKcTas KyJabTypa

0) mramMm

B) BapUaHT

) BUPYC
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Tema 3: ®u3M010rUA MUKPOOPTaHU3MOB
3.1 TeopeTuueckas 4acThb
DU3KM0N0rUsi MUKPOOPTaHU3MOB — pa3ziesl MUKPOOUOJIOTUH , U3YHAIOIIUI TUTaHHE,
JBIXaHHUE, POCT, PAa3MHOKEHHE MUKPOOPTaHHU3MOB.
[log mnuTaHWEeM NOHMMAIOT TMPOIECCHl TOCTYIUICHUS B KIETKY W BBIBEICHHUS
MUTATEIbHBIX BEIIECTB U3 KieTku. [lutanue B mepByro ouepeab obOecreurBaeT
pa3MHOXEHUE U METAa0OIN3M KIICTKH.

Cpenn HEOOXOAMMBIX MUTATEIBHBIX BEIIECTB BBIACISIOT OPTraHOTEHBI — 3TO
BOCEMb XMMHUYECKHUX 3JIEMEHTOB, KOHIEHTPAIUsI KOTOPhIX B OaKTepUaIbHOU KIIETKE
npeBocxoauT 0.0001 mons. K HUM OTHOCSTCS yraepos, KUCIOPOJ, BOAOPOI, a3orT,
docdop, kamid, MarHuii, KaJabIH.

Kpome opraHoreHoB, HE0OOXOAMMBI MHUKpOANEMEHTh. OHU 00ecrnedynBaroT
aKTUBHOCTH (PEPMEHTOB. DTO IIMHK, MapTraHell, MOJIHO/IeH, KOOAJIbT, ME/lb, HUKEIIb,
BOJIb(pam, HATPUH, XJIOP.

Jlns GakTepuil XapakTepHO MHOTro00pa3ue MCTOUYHHKOB MOJYUYCHUS! MUTATEIbHBIX
BEILECTB.

B 3aBucMMOCTH OT HCTOYHHMKA IMOJYYEHHUS Yriepoja OakTepuu MJeNsIT Ha:

1) aytoTpodsl ( ICTIOIB3YIOT HEOPTAHUIECKUE BEIIECTBA);

2) reTepoTpodbI;

3) metatpodpl  (MCHOJMB3YIOT OPraHUYECKHWE BEIIECTBA HEXHBOW IMPHPOJIBI);
4) napatpodsl  (MCHOJB3YIOT OPraHUYECKHE BEIIECTBA JKUBOW  PUPOIBI).

[Ipomieccyl mMUTaHUS JOJDKHBI 00ECIIEUMBATH DHEPTETHUECKUE TMOTPEOHOCTH
OakTepuabHON KJIETKHU.

ITo UCTOYHUKAM SHEPTUU MHUKPOOPTaHU3MBI JEJST Ha!
1. ®oToTpodsl (ciocoOHBI KCMOJIb30BaTh COJTHEYHYIO SHEPIHIO).
2.XemMoTpo(bl (MOJYyHarOT PHEPTUIO 3a CUET OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiui).
3.XemMomuToTpod bl (MCIOIB3YIOT HEOPTaHUUECKUE COSTMHEHNS ).

4.XemoopraHoTpods! (HCHOIB3YIOT OPraHUYECKHE BEIICCTBA).
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dakTopamu pocta OaKTepuil SIBISIIOTCS BUTAMUHBI, AMHHOKHCIIOTBI, TyPUHOBBIE U
MUPUMUANHOBBIC OCHOBAHUS, IPUCYTCTBUE KOTOPHIX YCKOPSET POCT.

Cpenu 6akTepuil BBIIEISIOT CaeAyIomue (PU3noIoruueckue rpymnbl:

1.ITporoTpodsl (CrTOCOOHBI CaMW CHHTE3UPOBATh HEOOXOIUMBIE OPTAaHHMYECKHEC
BEI[ECTBA, UCIOJIb3YSI MPOCTHIE COCAMHEHMUS).

2.AykcoTpodbl (SIBISIOTCA MyTaHTaMHd MPOTOTPO(OB, TMOTEPSBIIMX TEHBHI,
OTBETCTBEHHBIE 3a CHHTE3 HEKOTOPBIX BEIIECTB — BUTAMUHOB, AMUHOKHUCIIOT,
MO3TOMY HYXKJAIOTCS B 3TUX BELIECTBAaX B TOTOBOM BHJIE.

MukpoopraHu3mbl aCCUMIWIMPYIOT MUTATENIbHBIE BEIIECTBA B BUAEC HEOOJBIIUX
MOJIEKYJ, TO3TOMY O€JIKH, ToJIMcCaXapyuibl U IPyTrHue OMOMOJIMMEPHI MOTYT CIYKHUTh
VMCTOYHUKAMU TTUTAHUS TOJIBKO MOCJIE PaCHICTUICHUs UX dK30(pepMeHTaMHu 110 Oosee
MPOCTHIXCOEAUHECHUH.

MeTaboauThl U MOHBI MOCTYMAIOT B MUKPOOHYIO KJIETKY Pa3IMYHBIMHU IyTSIMHU.
[lytmu mocryruieHuss MeTaOOJMTOB W HOHOB B MHUKPOOHYIO  KIIETKY.
1. [TaccuBHBIN TPaHCIIOPT (6e3 SHEPTreTUYECKHUX 3arpar):
- ipocTtas nuddysus,

- obneruenHass auddys3us (Mo rpagueHTy KOHIICHTPAIMH, C MOMOIIbI OEJIKOB-

MIEPEHOCUYUKOB).

2. AKTMBHBIN TpaHCTIOPT (C 3aTpaTOW SHEPTHH, TIPOTHB IPATUCHTA KOHIICHTPALINH ),
Py 3TOM MPOMCXOAMUT B3aUMOJCHCTBUE CyOCTpara ¢ OEIKOM-TIEPEHOCYMKOM Ha
MOBEPXHOCTH ITUTOIIA3MATHIYECKOM MEMOpaHBI.

BceTpeuarores MmoauduuMpoBaHHbIE BapUAHThl aKTUBHOTO TPAHCIIOPTa — MEPEHOC
XUMUYECKUX TPYIIIL.

B pomu 0enkoB-IEpeHOCUYMKOB BBICTYMAIOT (POCPOPUIUPOBAHHBIE (HEPMEHTHI,
nosTomMy cyoctpar mnepeHocutcss B (dochopunupoBanHoi popme. Takoil mepeHoc
XAMHUYECKOM TPYIIIbI HA3bIBACTCS TPAHCIOKALUEH.

OcoGenHoctu MeTabonu3Ma y OakTepuii:

a) MHOT0OOpa3ue MCIOIb3yeMbIX CyOCTPaToOB;

0) HMHTEHCHUBHOCThH MPOIIECCOB METa0O0IU3Ma,
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B) HAIIPaBJIECHHOCTh BCEX MPOIECCOB MeTaboIM3Ma Ha 00ECIeYeHHE IMPOIECCOB
Pa3MHOKEHUS;
r) mpeoOiafiaHie  TPOLECCOB  pachaja  Haj ~ [poleccaMu  CHHTE3a;

1) HaJM4YWe dK30- B SHA0()EPMEHTOB MeTaboIM3Ma.

B npoiiecce MeTabonu3Ma BBIJIEIISIOT IBa BHJIA oOMeHa:
1.ITnacTu4ecKkuii — KOHCTPYKTUBHBIN:
a) aHa0oIM3M — MPOTEKAET C 3aTpaTaMu YHEPTUH,
0) xaTaboJM3M: C BBIZICIICHHEM YHEPTUH.
2.JHepreTudecKknii 0OMeH (TPOTEeKaeT B ABIXATEIBHBIX ME30COMax) JCIUTCS Ha:
a) IbIXaHHUE,
0) OpoxeHue.

B 3aBucuMocTH OT akmenTtopa NPOTOHOB U 3JEKTPOHOB Cpenu OakTepHii
paznuyaioT a’poObl, ¢GakyJIbTaTUBHBIE aHA’pOObI M OOJUraTHBIE aHa’poObl. s
a’3poOOB  akUeNnTopoM sBIseTcs Kuciopona. DakynbTaTUBHBIE aHAa3poObl B
KHUCJIOPOJIHBIX YCIIOBUSIX MCIIOJB3YIOT MPOLECC JbIXaHUs, B OECKUCIOPOIAHBIX —
Opoxxenue. g OOMUTraTHBIX aHAa’pOOOB XapakTEPHO TOJBKO OpOXKEHUE, B
KHUCJIOPOJIHBIX YCIIOBUSIX HAcTymaeT Tubenb MHUKpOOpraHu3Ma Hu3-3a 00pa30BaHUS
NIEPEKUCEN, KOTOPBIE OTPABJISIOT KIIETKY.

B MukpoOHOH KileTKe (pepMeHTHI SBISIOTCS OMOJOTMYECKUMH KaTajlu3aTOPAMH.
[Io cTpoeHHIO BBIACIAIOT NPOCThbIe (pepMeHTHI (0eJIKM) M CJI0KHBbIE, KOTOPbIE
COCTOAT M3 0eJKOBOH (AKTHBHOIO MLEHTpPa) W HeO0eJKOBOM 4acTeH,
HEO0XOAMMBIX /Il AKTUBHU3al UM (pepMEeHTOB.

PaznuyaroT emé 2 rpynmnsl GepMEeHTOB:

- KOHCTUTYMTHBHbBIC (pepMEHTHI (IPUCYTCTBYIOT B KJIEeTKe NOCTOSIHHO),

- uHAYUHOeJbHbIe (QepMeHTbl (CHHTE3HPYKOTCHA TOJBKO B NPHCYTCTBHU
cy0cTpara).

HabGop ¢epmenToB B KjIeTKEe CTpOoro WHAWBUIAyaneH s Bujaa. CrnocoOHOCTh
MUKpPOOpPraHU3Ma YTUIU3UPOBATH CyOCTpaThl 3a CUET CBOEro Habopa (epMEeHTOB

OTpeIeIIIeT €ro OMOXUMUYECKUE CBONCTBA.
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[To MecTy nefCTBUS BBIIEISIOT:

-3Kk30(pepMeHTHI (IEHCTBYIOT BHE KIIETKHM; MPUHUMAIOT YYacTHUE B MPOLECCE
pacrnajia KpyImHbIX MOJIEKYJ, KOTOPble HE MOTYT MPOHUKHYTh BHYTPh OaKTepUaIbHOM
KJIETKH; XapaKTEePHbI JUTSL TPaMITIOJIOKUTEIBHBIX OaxTepuit).

- 3HI0G¢epMeHThI (JICHCTBYIOT B caMO#l KJIE€TKe, 00€CIIeUnBaOT CUHTE3 U paclas
Pa3IMYHBIX BEIECTB).

B 3aBucHMMOCTH OT KaTalH3UPYyEeMbIX XUMUYECKUX PEaKkIuil Bce PepMEHTHI ACIAT
Ha 6 KJ1accoB.

Oxkcugopenykrasdpl (KaTaIM3UPYIOT OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLINUU
MEXIY IByMsl CyOCTPBTaMH).

Tpancdepasbl (OCYIECTBIAIOT MEKMOJIEKYJISIPHBIN MIEPEHOC XUMUUECKUX TPYI).
I'uaposiaspl (oCylIECTBIISIIOT TUAPOIUTHYECKOE pacuierieHue
BHYTPHUMOJICKYJISIPHBIX CBA3EH ).

JInaspl (MpUCOEAMHSIOT XUMHUYECKHE TPYIINbl 1O JBYM CBSI3IM, a TaKxKe
OCYIIECTBIISIIOT OOpaTHBIE PEAKIUN).

MN3omepa3bl  (OCYLIECTBISIIOT ~ MPOLIECCHI  M30MEpHU3alH,  00eCHneuyuBarOT
BHYTPEHHIOIO KOHBEPCHIO Cc 00pa3oBaHUEM  Pa3IUYHBIX H30MEPOB).
Jluraspl, MM cHHTeTa3bl (COCNMHSAIOT [JBE MOJIEKYNbI, BCJIEJICTBUE YETrO
POMCXOTUT paciierieHre MupopochaTHBIX CBA3EH B MOJICKYJIE).

[Io OTHOIIEHHIO K MOJEKYJISPHOMY KHCIOPOAY MHUKPOOPTaHU3MBI AENSATCS Ha
OONUTaTHBIX a3p000B M aHa’p0OOB ((haKyIbTATUBHBIX, a9POTOJIEPAHTHBIX U CTPOTHX
Wi obsuraTHeIX). [logaBnstonias 4acTh U3BECTHBIX MUKPOOPTaHU3MOB OTHOCHUTCS K
a’pobam, CoCOOHBIM PACTH TOJIBKO B MPHUCYTCTBUHM MOJIEKYJIIPHOTO KHCJIOPOJa, HO
HEKOTOPBIX YIHETAaeT €ro OObIYHAs KOHIIEHTpAlMs B BO3/1yXe, U OHU MOTYT PacTu
JIMIIG TIPY HE3HAYMTEIBHOM €ro cojep)kaHuu B rasoBoi ¢ase (mo 1,0 — 5,0 %).
[Tocnennux Ha3pBalOT MUKpoadpodunamu. DakynbTaTUBHBIE aHAadPOObI MOTYT
pacTM Kak B TPHUCYTCTBHHM, TaK W B OTCYTCTBHE MOJICKYJSPHOTO KHCJIOPO/a,
nepeKsoyas CBO MeTaboiu3M, HalpuMep, C AbIXaHus Ha OpoKeHHE (HEKOTOpbIe
IpoxAcKr). PocT aspoTonepaHTHBIX aHa3pOOOB HE yrHETAeTCsl U3-3a HEOOBIIOro CO-

ACPKAaHUA MOJICKYJIIPHOI'O KHCJIOpOoda, OAHAKO 3TH MHUKPOOPTraHU3Mbl KUCJIIOPOA HE
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UCIIOJIB3YIOT (HampuMep, MOJOYHOKHCIBbIe Oaktepuu). CTporme ke aHa’poObl HE
BBIJICPKUBAIOT JaXKE CJIEJ0B MOJICKYJISIPHOTO KUCIIOPO/ia B CPEJie, TJI€ OHU PacTyT: OH
ABISE€TCS  JJIA  HMX  SJ0M  (METaHOTEHbl,  alleTOT€Hbl,  OOJBIIMHCTBO

Cynb(}aTpeIyKTOPOB, HEKOTOPHIE TPUOBI, @ TAKKE OT/ICIHHBIC BUIBI IPOCTEHIITNX ).

JlaGopaTopnas padora Ne 3. Tema: ®u3u0/10rusi MUKPOOPTraHU3MOB
Heab padotrbi: O0OOIMIUTH TEOPETUUYECKUN MaTepual Mo TeMe, 03HAKOMUTHCS C
WHTPEIMEHTAMH,  HUCIOJIb3yeMbIMU  JUIsl ~ MHUTATEeNbHBIX  Cpel,  POCTOM
MUKpPOOPTaHU3MOB Ha THUTATEIbHBIX cpenax (OCHOBHBIX, AuddepeHInaIbHO-
JTUArHOCTUYECKHX, CHUHTETUYECKUX), CYXMMHU [HTATEJIbHBIMU CpeAaMH, OCBOMTH
METO/Ibl MOCEBAa WM BBIPAIMBAHUS OAaKTEpPUil B JKUJIKOW M TUIOTHOM NHUTATEIbHOU
cpene.
Martepuaansl u obopynoBanue. Cyxue nurtatenbHbie cpenbl, xuakue (MIIb,
nenToHHas Boja), wotHeie (MITA, cpena DH0), TOMYKUAKUE CPEAbI, ClICUATbHbIC
(cpena Yaneka nyst rpuboB), anektuBHbe (cpeaa Kurra-Tapomuu mist aHa3poOoB),
muddepeHnanpHo-quarnocTuueckue  (cpeasl  I'mcca ¢ yrueBojgamu, cpena
[InockupeBa wunm cpena JleBuHa), wucciaenyemblid Mmarepuan, damku Ilerpw,
NpOOUPKH, THUIMETKH, OaKTePUOJOTHYECKHUE TEeTIH, CIUPTOBKH TEPMOCTAT C
temmneparypoit 37 °C.

Xoxa paéoTbi
1. O3HakoMbTeCh C TUTaTeIbHBIMH cpenamu. CocTaBbTe TaONHIy Kiaccuukanuu
MUTATENBHBIX CPEJl MO UX COCTaBY, KOHCUCTEHIIMHM U Ha3HAYECHHUIO.
2. BHUMAaTenpHO PACCMOTPUTE XapaKTep pOCTa PA3NMUYHBIX OaKTepUil Ha >KHUIIKHUX,
MOMYXKUJKUX W IUIOTHBIX  [UTATENbHBIX  CpPElaX, HCIOJIb3ysl  T'OTOBbIE
J€EMOHCTPALIMOHHBIE MOCEBBHI.
3. M3yuuTe MeTonbl TOCEBOB HA JKUJKHE U TBEP/IbIC MUTATEIBHBIE CPEIIBI.
4. Cnenaiite moceB OakTepuil Ha KUAKYIO U IJIOTHYIO MUTATEIbHYIO CPEbI.
5. Omnpegenure 001Iee KOJUYECTBO MHKPOOPTraHW3MOB, BBIPOCIIMX IOCIE IMOCEBA
(KOE).

6. 3yunte MOp(0oJIOTHIO BBIICTICHHBIX MUKPOOPTAaHU3MOB.
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3.2.IlutaTejbHbIE CPebl.
JI1st KyTbTUBUPOBaHMS OAKTEPUIA UCTIONB3YIOT MMUTATEIBHBIE CPEBI, K
KOTOPBIM NPEIbSBIACTCS Pl TpPeOOBaHUM.

1. ITutaTenpbHOCTH. BakTepuy TOKHBI COIEPKaTh BCE HEOOXOIUMBIE
NUTaTEIbHbIEC BEIIECTBA.

2. 3otonnuyHocTh. baktepuu n0mKHBI coiepkaTh HAOOP CoJel A MoAiepKaHus
OCMOTHYECKOTO JaBJICHUS, ONPEACTICHHYIO KOHIIEHTPALIMIO XJIOpUIa HATPUSI.

3. Ontumaneubit pH (kucinoTHOCTB) cpebl. KucnoTHOCTE cpenibl o0ecrneunBaeT
dbyHKIIMOHMpOBaHNUEe (HePMEHTOB OaKTEpUil; s OOJMBIIMHCTBA OAKTEPHl COCTABIIAET
7,2-17,6.

4. OnTUMaJIbHBIN AJIEKTPOHHBIN MOTEHIIUAN, CBUACTEIbCTBYIOIIHNMI O COIepKAHUU
B CpeJie paCTBOPEHHOTO Kuciopoaa. OH AOKEH ObITh BEICOKUM JUIS a3pO00B U
HU3KUM JJ1 aHa3pOOOB.

5. [Ipo3paunocTs (UTOOBI OBLT BUJIEH POCT OAKTEPHl, 0COOCHHO ISl KUIKHX
cpen).

6. CtepunibHOCTH (4TOOBI HE OBLIO APYTUX OaKTepuit).

Krnaccudukaruys mutaTeIbHbIX CPe

1. TTo mpoUCXOXKACHUIO:

a) eCTeCTBEHHbIC (MOJIOKO, JKeJIaThH, KapTodenas u ap.);

0) UCKYCCTBCHHBIC — CPEJIbI, TPUTOTOBJICHHBIC U3 CICIIHAIBHO MOATOTOBICHHBIX
MPUPOIHBIX KOMIIOHEHTOB (MENTOHA, aMUHOTIENITH A, APOAOKEBOTO IKCTPAKTA U
T. IL.);

B) CHHTETHYCCKHUE — CPEJIbl M3BECTHOT'O COCTABa, IPUTOTOBJICHHBIC U3 XUMUYCCKU
YUCTHIX HEOPTAHUYECKUX U OPTaHUYECKUX COCIMHEHUN (COJiel, aMUHOKHUCIIOT,
YTJIEBOJIOB U T. 11.).

2. o cocrasy:

a) IPOCThIC — MSICONICIITOHHBIH arap, MSICOTICNITOHHBIH OYJIbOH, arap XOTTHHIepa 1
1p.,

0) CIIOKHBIE — 3TO MPOCTHIE C T0OABICHUEM JAONOIHUTEIBHOTO MUTATEIBLHOTO

KOMITOHEHTA (KPOBSIHOTO, IIOKOJIAIHOTO arapa): caxapHbli OYJIbOH, KETUHbIN
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OyJIbOH, CBIBOPOTOYHBIM arap, »KeJITOYHO-COJIEBOM arap, cpena Kurra—Tapouny,
cpena Bunscona—bnepa u np.

3. [1o xoHCHCTEHIIUU:

a) TBepabie (comepxar 3—5 % arap-arapa),

0) nonyxunkue (0,15—0,7 % arap-arapa),

B) JKUJKHE (HE COJICPIKAT arap-arapa).

4. Tlo Ha3HAYEHHUIO:

1. Ob1ero Ha3HAYEHUS — JJIs1 KYJIbTUBUPOBAHUS OOJIBIIMHCTBA OAKTEPHid
(MSICOTIENTOHHBIN arap, MsCOTIENITOHHBIN OyJIbOH, KPOBSIHOM arap).

2. CriermanpbHOTO Ha3HAYCHMUS:

a) SJICKTUBHBIC — CPEJIbI, HA KOTOPBIX PaCTyT OAKTEPUH TOJIBKO OJTHOTO BUA
(pona), a pox Apyrux nojasisieTcs (1eaouHon 0ynboH, 1 %-Has nenToHHas BOJa,
KEITOYHO-COJIEBOM arap, Ka3eMHOBO-YTOJIbHBIN arap u Jp.);

0) muddepeHnnanTbHO-TMArHOCTUYECKUE — CPEbl, HA KOTOPBIX POCT OJHHUX BUJIOB
OaKTepHii OTIMYAETCS OT POCTa APYTHX BHUIOB IO TEM MM MHBIM CBOMCTBAM, YaIlle
omoxumudeckuM (cpena DHpo, JleBuna, ['uca, Ilmockupea),

B) CpeIbl 000TaIIEHUS — CPEJIbI, B KOTOPBIX MTPOUCXOIUT PA3MHOXKEHUE U
HaKOIJIEHUE OaKTepHii-Bo30yIuTENCH KaKOro-Tu00 pojia Wik BUIa, 000TalleHe
MU UCCIIETYEMOT0 MaTepHraa (CeJICHUTOBBINA OYITHOH).

PexxuM crepuiiu3anuu cpe.
Pexxum crepunuzaii 3aBUCUT OT COCTaBa Cpeibl, KOTOPBIM yKa3aH B €&
perenite. Cxema pexXxnuMa CTepHIIN3alliy Cpel] MpuBeaeHa B TadJ1.2.

Ta6auna 2. Pexxum cTepuiu3anuu NUTATEIbHbIX Cpe/l.

Pexum crepunuzanuu
Cpensl TemIeparypa,
amnrmnapar BpeMs
NABJICHHE
IIpocteie ABTOKJIaB 120°C (1 atm) 20 MuH
CrnoxHble: ABTOKJIaB C 100°C (rexyumit | 30 — 60 muH 3 qHs
c yFJIeBOI[aMI/Il, HE3aKPBITOU nap) noapsiz (npoOHast
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MOJIOKOM, KPBIIIKOMN UK CTEpUIIA3AIIHS )

KEJIATUHOM armapat Koxa
OEJIKOBELIE

CBepTbIBaTENb 80 -85 °C 1 4 3 nus noapsn
(CBIBOPOTOYHBIC

Koxa (B0O3MOXHBI

WIM SUYHBIE) C

JIBa PEKMMA) 95 °C 1 4 ogHOKpaATHO
YVIUIOTHEHHUEM
Bonasnas Oaus nim 11434 qua
benkoBrle kumkue 58 °C
WHaKTUBATOP TOAPSI

3.3.0npenesieHue KOJIUYECTBA KJIETOK BHICEBOM HA IJIOTHbIE MUTATEIbHbIE
cpeanl (WameuHsblii MeTox Koxa)
B ocHoBe Metona nexut npunnun Koxa, corimacHO KOTOpOMY Kaxiash KOJIOHUS
ABJISIETCS IOTOMCTBOM OJIHOW KJIETKH. DTO MO3BOJISIET HA OCHOBAHUY YUCJIA KOJOHUH,
BBIPOCIIUX IMOCJE MOCEBA Ha TJIOTHYIO MUTATEIBHYIO CPEly OINpPEAeICeHHOro 00beMa
UCCIIEyeMON CYCIEH3UHU, CYAUTh 00 HCXOJHOM COJIEpKAHUU B HEU KIIETOK
MUKPOOPraHU3MOB. Pe3ynbTaThl KOJMYECTBEHHOTO Yy4Y€Ta MHUKPOOPIaHU3MOB,
npoBesieHHOro MeToioM Koxa, yacto BhIpakaloT HE B YHUCJIE KJIETOK, & B YCIOBHBIX
€UHUIIAX - TaK Ha3bIBaeMbIX KojoHHeoOpasyomux eaunuiax (KOE). Onpenenenue
4yycia MUKPOOPTaHU3MOB 3THM METOJOM BKIIFOUAET TPH 3Tama:
MIPUTOTOBJICHUE Pa3BeJCHUM, NMOCEB Ha IUIOTHYIO cpeay B yamiku [letpu u mojacuer
BBIPOCIIUX KOJIOHUH.
MeToabI IOCEBOB

BaxkHpiM 3TanoMm OaKkTepUOJOTUUECKOTO HCCIEAOBaHUs SIBISETCS MoceB. B
3aBUCHUMOCTH OT LEIM MCCJIEAOBaHUA, XapakTepa IMOCEBHOTO MaTepuaia M CpeJibl
UCIIOJB3YIOT pa3Hble METOJbI MoceBa. Bce OHM BKIIOYAIOT 00S3aTENbHYIO IIEIb:
OTPaJUTh MOCEB OT MOCTOPOHHUX MUKPOOOB. [loaTOMy paboTarth cieayer ObICTPO, HO
0e3 pe3Kux NBIKCHHM, yCHJIMBAIONIMX KoJebaHus Bo3ayxa. Bo BpeMs MOCEBOB
HeJb3s pa3roBapuBaTh. [loceBbl yulne aenath B OOKCe.

Buumanue! He 3a0biBaiiTe BBITIOJHATH MpaBWia JUYHON O€30MACHOCTH TIPHU

paboTe ¢ 3apa3HbIM MaTEPUATIOM.
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IMoceB u3 nmpoOupku B mpodupky. [IpoOupky ¢ MOCEBHBIM MaTepuaioM U
npoOHPKY CO CPemoi JeprKaT clerka HaKJIOHHO B JIEBOM pyKe MEXIy OOJBIINM U
yKa3aTelabHbIM NaJIbLIAMU TakK, YTOOBI Kpasi IpoOMPOK ObUIM Ha OJHOM YPOBHE, a MX
OCHOBAHUS HAXOJAWIUCH OBEpX KUCTH. OOBIYHO MPOOUPKY C MMOCEBHBIM MAaTEPHAIOM
nepxat oimxe Kk cebe. B mpaBoil pyke, kak mucuee nepo, AepxaTr OakTepuaIbHyIO
NETIII0, U CTEPWIN3YIOT €€, JepKa BEPTUKAIbHO B IJIAMEHM TOpeiku. MusuHIeM u
KpaeM JIaJIOHH MPaBOl PYKU BBIHUMAIOT 00€ MPOOUPKU OJHOBPEMEHHO. M3BlieKaioT
OpOOMPKH HE PBIBKOM, a IUIABHO — JIETKMMHM BUHTOBBIMU [JBHKCHUSIMHU. BBIHYB
npoOKHu, Kpas MPOOHPOK OOXKHraloT B IUIAMEHU TOPEJIKU. MPOKAICHHYIO TETIIIO
BBOJISIT Yepe3 IJIaMsl TOPEJIKU B MPOOUPKY € MOCEBHBIM MAaTEpUATIOM, OXJIAXAAIOT U,
HaOpaB HEMHOTO MaTepHala, OCTOPOKHO NMEPEHOCAT B IPOOUPKY CO CPENIOil.

[Ipu moceBe B KUAKYIO Cpey IMOCEBHOW Marepuai pacTUpPAlOT HAa CTEHKE
IpOOUPKH HAJ| )KUJKOCTHIO M CMBIBAIOT CPENIOM.

IIpu noceBe Ha XKUAKUE CPEIbl TAMIIOHOM €0 IOTPY’KarT B cpey u 3 — 5 c.
onojackuBaroT B Heil. [Ipu moceBe Ha IMIOTHYIO CpeAy Marepuan BTHPAIOT B €€
NOBEPXHOCTh, Bpalllasi TaMIIOH, IIOCJIE YEero TaMIIOH 00e33apakuBatoT (IIOMEIAT B
pOOUPKY, B KOTOPOU OH OBLI AOCTABJIEH B 1a0OPATOPHUIO, U ABTOKJIABUPYIOT).

Buumanue! Cnenure, yToObl cpesia HE BBUTMIIACH U HE CMOYMJIA TIPOOKY.

[Ipy moceBe Ha CKOLICHHBIM arap MaTepuan OOBIYHO pacTUPAIOT Ha
MOBEPXHOCTU CpEAbl 3UI3arooOpa3HbIMU JABMKEHUSIMU CHHM3Y BBEpPX, HauMHas OT
IpaHUIlbl KOHACHCATA.

[Ipu noceBe Ha MJIOTHBIE CPEbI, PA3IUTHIE B IPOOUPKU CTOJOMKOM, METIEH C
MOCEBHBIM MaTEpUaJIOM MPOKAJIBIBAIOT CTOJOUK, TPOU3BOAS TaK HA3bIBAEMBII 1OCEB
«YKOJIOM.

[Tocne moceBa MeTIO U3BJIEKAIOT U3 MPOOUPKH, Kpask NPOOUPOK OOXKHUIaroT H,
OpoBels MPOOUPKH dYepe3 IiaMs TOpEJKH, 3aKpbIBAIOT MPOOUPKH, MOCIE CEro
IPOKAJMBAIOT METIIO.

[ToceB xuUOKOrOo MaTepuajia MOXHO MPOU3BOAUTH CTEPUIJIbHBIMU IMHUIETKAMU
(macTepoBCKMMH U TpaayupoBaHHbIMHU). [locrme moceBa MUMETKH MOTPYKalOT B

Ne3UHOUITUPYIONTYIO KUIKOCTb.
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[ToceBbl BO (priakoHBI, MaTpaIsl ¥ OYTHUIM MPOU3BOIAT MPUMEPHO TaK, KaK B
MPOOUPKH, TOJBKO CHaudaja HaOuparT Marepuan (MeTiei WId B MUIMETKY), a TTOTOM
OTKPBIBAIOT COCYJ CO CPENION.

Cocyqpbl ¢ 3aCeIHHOM KYJIbTYpOM HAJIIUCHIBAIOT U CTaBST B TEPMOCTAT.

IHoceB Ha mpoOupku ¢ yamku Ilerpu. M3yuus xapakrep pocTta KyJabTypsl Ha
Yalike, CO CTOPOHBI JHA OTMEYAIOT BOCKOBBIM KapaHIAlIOM HYKHBIN U1l MOCEBa
y4qacToK. Yamiky ¢ MOCEBHBIM MAaTE€pUaJIOM CTaBAT Mepell COOOM KPBIIIKOW BBEPX.
JleBo#l pykOW MPHUOTKPHIBAIOT KPBIIIKY U BBOJST TOJ Hee OO0XKKEHHYIO METIIO.
OcTynuB meTio, HaOUpalT M[OCEBHOW MaTepHall C OTMEYEHHOIO YYacTKa.
BrIHMMAIOT METII0, 3aKPBHIBAIOT YAIIKY U B JIEBYIO PYKY OepyT MpoOHPKY CO Cpesloi.
[ToceB mpou3BOIAT Tak ke, Kak ¢ mpoOupku B npobupky. Ilocime moceBa yariky
ITOBOPAYMUBAIOT BBEPX JHOM.

IToces Ha arap B wamkum Ilerpu. [loces wnamenem. lllnarenp — 310
CTEKJISIHHAs WJIM MeTaJIndeckas TpyOouka, KOHEI[ KOTOpOW 3arHyT B BHUJE
TpeyroyibHuka. [llmarens MOXHO ClIeNIaTh U3 MACTEPOBCKOW MUIIETKH, COTHYB MOJ
YTJIOM €€ TOHKUI KOHEI, MPEBAPUTEIIBHO PA30rPETHIM B TUIAMEHU FOPEIIKU.

JleBoil pykoH clleTka MPUOTKPBIBAIOT KPBILIKY, JepkKa €€ OOoJIbIIUM U
yKazaTeJIbHbIM majbieM. [leTien, nuneTkon uik CTEKITHHOM MAJIOYKOM HAHOCST Ha
IIOBEPXHOCTh CPEAbl MOCEBHOM MAaTE€pHUall, IOCJIE YEro TUIATEIbHO BTUPAIOT €r0
KPYTOBBIMU JBWDKCHMSIMU IITATENs 0 T€X MOp, MOKa IIMarelib He MNepecTaHeT
CBOOOJTHO CKOJIb3UTh TI0 TOBEPXHOCTH CpEJbl, JI€BOM pyKOH TIpU ITOM
MPUJICPKUBAIOT KPBILIKY U OJJTHOBPEMEHHO BpamaroT yamky. [Io okoHuaHuu nocesa
InaTeab BBIHUMAIOT W3 YalllKK M 3aKPbIBAIOT KPBIMIKY. CTEKISHHBIA IIMaTeNb
MOMENIAIOT B JE3UHPUIUMPYIOMIUNA PAcTBOpP, a METAJUIMYECKUN MPOKAJUBAIOT B
MIJIAMEHU TOPEJTKH.

Ilocesé nemneu. HebGonpiioe KOMMYECTBO MOCEBHOTO MarepHayia (MHOTZIA €ro
MpPEABAPUTEIBLHO SMYJIBIUPYIOT B CTEPUIBHOM HM30TOHUYECKOM pACTBOPE WIIH
OyJIbOHE) BTHUPAIOT TETJeHd B MOBEPXHOCTb CPeAbl y Kpas Yallkv, HECKOJIbKO pa3s
MPOBOJISl METJIE M3 CTOPOHBI B CTOPOHY. 3aT€M y TOTO MECTa, IJe 3aKOHYMIIHCH

IITPUXHU, arap MPOKaJbIBAIOT METJeH, CHUMas H30BITOK MOCEBHOIO Marepuaa.
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OcraBmiuiics Ha TeTJ€ TIOCEBHOW Marepuan 3Ur3arooOpa3HbIMU JABUKCHUSIMU
pacrpenensiioT Mo Bceil MOBEpXHOCTH cpelbl. [lo OKOHYaHMM moceBa 3aKpbIBAIOT
YalIKy ¥ IPOKUTaAI0T METIIIO.

lloces nemneu na cexkmopwvi. HallKy CO CTOPOHBI JHA PacUEpPUMBAIOT Ha
cekTopbl. [loceB Mpou3BOAAT 3Ur3arooOpa3HbIMU JABMXKCHUSIMHU OT Kpas 4Yalllku K
neHTpy. Heobxoaumo ciaeautb, 4TOOBI IITPUXH HE 3aXOAMIA Ha COCEAHUI CEKTOP.

lloces 6 monwy acapa. KynabTypy, BBIPAIICHHYI0 Ha >XUJKOW cpeie, WU
AMYJIBITUPOBAHHBIN MaTepuaj BHOCAT B COCY/l C PACIUIABIICHHBIM M OCTYKEHHBIM [0
45 °C arapom, NepeMeIIMBaOT U BBUIMBAIOT B CTEpMIIbHYIO Yamiky [letpu. MoxHO
BHECTH MOCEBHOM MaTepual B MyCTYIO YalIKy U 3alUTh 15 — 20 MJI. OCTY>KEHHOTO 10
45 °C arapa. [Ins mepeMenmMBaHus COJAEPKUMOTO YalllKK €€ ClierkKa MOKauYuBaloT U
BpaiaroT. Yaniku oCTaBISIIOT HAa CTOJIE J0 3aCThIBAHUS CPEJIbI.

3acessHHbIC YalllKU MOJMKUCHIBAIOT CO CTOPOHBI JHA U MOMENIAIOT B TEPMOCTAT
JTHOM BBEPX.

IMoacyer BHIPOCIIMX KOJOHMH.

KosioHnn MUKpOOpraHu3MOB B 3aBUCUMOCTH OT CKOPOCTH POCTa MOJCYUTHIBAIOT
yepes 2-1,5 cyt unkyOanuu. [loncuer, kak mpaBuiio, MPOBOJAT, HE OTKPHIBAs YallleK
[Terpu. Jlnst yaoOcTBa KaXXIyr0 MPOCUUTAHHYHO KOJOHHUIO OTMEYAIOT TOYKOM Ha
HapY>KHON CTOpoHE AHA Yamku. [Ipu OOJBIIOM KOJIMYECTBE KOJOHUW JTHO YAIIKH
[letpu npensIT Ha CEKTOPbI, IPOCUUTHIBAIOT KOJOHMM B KaXIOM CEKTOpe H
CYMMHUPYIOT pE3yJbTaTbl. Pe3yibTarhl y4YUTHIBAIOT Ha Tex wvamkax Iletpuw, Ha
KoTopbix BhIpactaer oT 30 - 50 mo 100 - 150 xomonuil. Eciyu 4ucio BBIPOCIIMX
KOJIOHHMI OKa3aJIoch MeHbIIE 10, TO 3TH pe3ynbTaThl ISl pacyeTa KOJIUYECTBA KIETOK
B HCXOJHOM MaTepuaje He Ucnoyb3yroT. KonnuecTBo KiIeTok B 1 M HccieayemMoro

cyOcTpaTa BBIUUCIAIOT 110 (opMyJIe:

M= a:Vx10n

rae M - KonuuecTBO KJIETOK B 1 MII; a - cpeiHee ynciio KoyioHui Ha yamke [letpu; V

— 00BeM CycCIeH3uH, B3SATHIM g moceBa, Mi; 10n - ko3¢ uIUeHT pa3BeicHUs.
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HeoOxoaumMo MOMHHTB, YTO CTaTHCTUYecKas oOpaboTKa pe3yibTaTOB BO3MOXKHA

TOJILKO IIPU MUHUMAJIbHON TEXHUYECKON OIINOKE.

MeToabl BbIieJIeHUS YUCTHIX KYJbTYP MUKPOOPraHM3MOB

YucTol KyJbTypOoi Ha3bIBalOT CKOILIEHHE MUKPOOOB OJHOTO BUJA HA IJIOTHOM
WJIY B )KUIKOW MUTATEIIBHON CpeLE.

CymiecTByeT psAl METOJIOB BBIICIICHHS YUCTOW KyJIbTYpPbl B 3aBHCUMOCTH OT
CBOMCTB M3y4aeMOro mMaTepHajia u Ueiu ucciieqoBanus. OObIYHO YHCTBIE KYJIBTYpPBI
MOJIY4alOT U3 U30JIMPOBAHHBIX KOJOHHM — 000COOJIEHHBIX CKOIUICHUI MUKPOOOB Ha
IIOTHOM cpene. CYMTAIOT, 4YTO 4Yalle BCETO KOJIOHUS pa3BUBACTCA W3 OJHOU
MUKPOOHOM KJIETKH, T.€. IBJICTCS YUCTOU KYJIBTYPOH 3TOT0 MUKPOOPTaHU3MA.

Orarbl BbIIEICHUS YUCTOU KYJIBTYpPBI:

1-ti Oenv — moONy4YEeHHE HW3O0JUPOBAHHBIX KoJIOHWU. Karmo wucciaemyemoro
MaTepuasa MeTied, TUIETKON WIM CTEKISTHHOW MAJIOYKOW HAHOCAT Ha MOBEPXHOCTH
arapa B yvamke Ilerpu. IImarenem BTHparOT MaTepuall B MOBEPXHOCTb CPENbI; HE
IIPOKUTasi U HE NEpEeBEPThIBAs IIIATENS, IPOU3BOIAT MOCEB HA 2-H, a 3aTeM Ha 3-ii
gamke. [Ipy Takom moceBe Ha 1-10 4YamKy HOPUXOAUTCS MHOTO MaTepuaiga Hu
COOTBETCTBEHHO MHOTO MUKPOOOB, Ha 2-10 MEHbIIIE U Ha 3-10 €IIe MEHBbIIIE.

MoaHO NOJly4UTh M30JMPOBAHHBIE KOJIOHWUU IIPU NOCEBe mnetrien. ns 3Toro
UCCIIEyeMbIil MaTepHuall 3MYJIbIUpYIOT B OyJIbOHE WM HM30TOHMYECKOM pacTBOpE
HaTpus XJIOpUJIA.

2-1i 0eHb — U3Y4al0T POCT MUKPOOOB Ha yamikax. B 1-if yaike oObI9HO OBIBaCT
CIUIOIIHOM POCT — BBIJEIUTh M30JIMPOBAHHYK KOJIOHHIO He ynaercs. Ha
ITOBEPXHOCTH arapa BO 2-U M 3-W YalllKe BBIPACTAIOT M30JIMPOBAHHBIE KOJIOHMH. MxX
W3y4aroT HEBOOPYKEHHBIM IJIa30M, C IOMOILBIO JYIBI, IPU MajOM YBEIUYECHHH
MHKPOCKOINIa W HMHOTJA B CTEPEOCKONMUYECKOM MUKpockone. HyXHyr KOJIOHUIO
OTMEYAlOT CO CTOPOHBI JHA YallKH U IEPECEeBAIOT HAa CKOLIeHHbIA arap. IloceBsl
CTaBAT B TEPMOCTAT.

Buumanue! IlepeceBatb MOKHO TOJNBKO U30JMPOBAHHBIE KOJIOHUU.
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3-1i Oenb — U3y4AIOT XapakTep pOCTa Ha CKOLIEHHOM arape. [lemaroTr Masok,
OKpaIIMBAaIOT €ro W, yOeAMBIINCH B TOM, YTO KyJIbTypa UMCTas, MPUCTYMAIOT K €€
u3ydeHuto. Ha 3Tom BbIieNIeHHE YUCTOM KYyJbTYpbl 3aKaHUMBaeTCs. BoineneHHas u3
OTIPEIETICHHOTO NCTOYHUKA U U3yUEHHAs KyJIbTypa, HA3bIBACTCS ITAMMOM.

[Ipu BbIACIEHUH YUCTOM KyJNbTYphl M3 KpPOBU (T€MOKYJIBTYpBHI) €€
MPEABAPUTENHHO «IIOJPAIUBAIOT» B KUAKON cpene: 10 — 15 M1 cTepusibHO B3SITOM
kpoBu 3aceBaroT B 100 — 150 mur xuuakou cpenpl. Tak mocrtynarOT moToMy, 4TO B
KpOBU OOBIYHO Mayio MUKpPOOOB. COOTHOIIEHUE 3ace€BaeMOM KPOBU U MUTATEIHHOM
cpeasl 1:10 He ciayuyailHO — Tak JOCTUTAaeTCsl pa3BeleHUE KPOBU (HEpas3BeleHHas
KpOBb T'YOUTENIBHO JEUCTBYET Ha MHUKpoopraHusmbl). KoyiObl ¢ moceBOM CTaBsIT B
tepmocTaT. Yepe3 cyTku (uMHOrga depe3 Oosibliee BpeMs B 3aBUCUMOCTH OT
BBIIETISIEMON KYJIBTYPBI) U3 COAEPKMMOTO KOJO MEeTaroT BBICEBBI HA YaIIKU IS
MOJIYYeHHUS] MU30JIMPOBAHHBIX KOJOHMM. [Ipu HEOOXOIUMOCTH MOBTOPSIIOT BHICEBHI C
WHTEpBaJIaMH 2 — 3 JHS.

[Ipu BBIIEICHUW YHUCTOH KYJIBTYPHI W3 MOYH, NMPOMBIBHBIX BOJ JKCIIyAKa
JIPYTUX KUAKOCTEM WX TMPEeABAPUTENIbHO [EHTPU(PYTUPYIOT B  aCENTHYECKUX
YCIOBHUSIX H 3aceBalOT oOcaaok. JlaipHenmiee BBIAEIEHUE YHCTOW KYJBTYPBI
MIPOU3BOIST OOBIYHBIM CIIOCOOOM.

J11st BBIZIETICHUS! YUCTON KYJIBTYPhI IIUPOKO MPUMEHSIIOT JIEKTUBHBIE CPEIBI.

B psame wMeromoB IS TOJMYYEHHS YHCTBIX  KYJIBTYp  HCIOJB3YIOT
Ononornyeckue OCOOEHHOCTH BBIIENsIEMOro MUKpoOa. Hampumep, npu BbiaeneHuu
criopooOpasytomux 6akrepuit mocessl nporpeBaroT mpu 80 °C 10 muH, youBas 3Tum
BEreTaTUBHbBIE (DOPMBI; MPU BBIJEICHUN BO3OyAUTENS TyOepKyse3a, YyCTOMYUBOTO K
KHCJIOTaM W IIeJo4YaM, C TOMOUIbI0 H3THX BEIIECTB IOCEBHOM Marepual
OCBOOO0XKIAIOT OT COIMYTCTBYIOMIEH (DIIOPHI; JIJIs1 BBIJCICHHS THEBMOKOKKA M TTAJIOYKU
YyMBl HCCJICTyEeMbIi MaTepuand BBOIAT OBLIBIM MBIIIIAM — B WX OpPraHU3ME,
BBICOKOYYBTCBUTEIFHOM K JaHHBIM BO30YIUTENSIM, 3TU MHUKPOOBI Pa3MHOKAIOTCS
ObICTpee NPyTHUX.

B Hay4Ho-umcciaenoBaTeJibCKO padore, 0COOEHHO NPH TIeHEeTHYECKHUX

HCCJIeJ0BAHUAX, HGOﬁXOI{I/IMO IOJay4YaTb KYyJbTYPbI 3aB€A0OMO U3 OJHOM KJIETKH.
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Takasa KyabTypa Ha3biBaeTcsi KJIOH. /Il ee TMoOJIydeHHUsl 4Yalle BCero
NMOJIb3YHOTCH MHUKPOMAHUILYJIATOPOM — npudopom, CHA0KEHHBIM
HHCTPYMEHTAMH (UIVIAMH, IHMIETKAMH) MHKpPOCKONMu4eckux pasmepos. C
NMOMOIIBIO Jep:kaTejsi MOJ KOHTPOJeM MHUKPOCKONA WX BBOASAT B Npenapar
«BHCHYASl KAIUIA», M3BJIEKAKT HYKHYK KJETKY (OIHY) M NEpPeHOCAT ee B
NUTATEJIbHYIO Cpeay.

3.4.Tect no Teme: ®U3M0JIOTHA MUKPOOPTAHU3MOB .

1.IlpeBpaiiieHue BEMIECTB B KICTKE, ITO:
a) KaTa00JIU3M

0) MeTaboIHM3M

B) aHa00JIM3M

') HET BEPHOI'0 BapyaHTa .

2.MemOpaHsbI KJIeTKH 00JaAaroT (hepMEHTATUBHBIMU CBOMCTBAMHU U TOMOTAIOT
OCYIIECTBJISATH TPAHCIIOPT BEIIECTB B KJIeTKy. HazoBurte pepmeHrT.

a) anaboIM3M

0) MeTaboaH3M

B) KaTaboJIMU3M

I) mepMeasbl

3.KoianuecTtBO 3BEHBEB MeTa0OIU3MA.

a)l
0) 2
B) 3
r) 6

4.Kakoii BApMAaHT OTBETA HE OTHOCHUTCS K METa00IU3MY:
a) MPOTOTPOQBI
0) aHaboIM3M

B) aKTUBHBINA TPAHCIOPT

r) KaTaboIn3M

5. I1o KOHCUCTEHIIMU MTUTATENbHBIE CPEABI MOTYT OBITH :

a)TBEpbIe
0)XKUIKUMHU

B)CBIITy4Hne
r)razoo0pasHbie
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6.KonmenTpanus arap-arapa Juist OIYXUAKHX CPEI COCTABIISIET:
a) 0,1-0,3%

0) 1%

B) 0,5-0,7%

r) 0,7%

7.YKaxunre, Ipy KaKOW TEMIIEPATYpPE HAYMHAET IUIABUTHCA arap-arap :
a) 45°C

0) 60 °C

B) 78.°C

r) 100 °C

8.Tepmodumbl pacTyT npu TeMIepaType
a) 50-65 °C.

6) 70 °C.

B) 45-90 °C.

r) 30-45 °C.

8.Me3oduuisl pacTyT Mpu TeMIIepaType:
a) 25-37 °C.

6)30-37 °C

B)15-20 °C.

r)50-55 °C.

9.Ilcuxpoduibl pacTyT Npu TEMIepaType
a) 25-45 °C.

6)10-27 °C

B)5-10 °C.

r)2 -5 °C.

10. ®ynkumn 0eaKoB (MCKIIOYUTH OJIUH HEBEPHBIN OTBET)
a) CTpouTeIbHAs

0) 3anuTHas

B) MpOTpeccUpyroIas

I') IBUTaTEIbHAs

11.TIpomecc pa3noKeHHs 1 OKUCIIEHUS TUTATEIbHBIX BEIIECTB C BBIAECICHUEM dSHEPTUN IS
’KU3HU MHKPOOpPraHH3Ma - JTO
a) aJanTamys
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0) aHaboJIM3M
B) JTUCCHMUJISIIHS
I') aCCUMUIISIIHS

12. T1o UCTOYHUKAM PHEPTUU MUKPOOPTAHU3MBI JCIST HA :
a)potoTpodsl

0)xemMoTpodbI

B)aBTOTPO(HI

I')XeMOOPTaHU3MBI

13. [lo ThnamM nuTaHusI MUKPOOPTaHU3MBI JENATCA Ha :
a)aBTOTPOQBI

0)reTepoTpodsl

B)r1apaTpodbl

I')XeMOTPO(DbI

14 Busl OposkeHus (MCKIIIOUUTh HEBEPHOE):
a) CIIUPTOBOE

0) MOJIOYHOKHUCIIOE
B)OYTHJIICHTJINKOTEIEBOE

I') OPraHU4YEeCcKOe

17.CnuproBoe OpokeHHE MOTYT ITPOBOJIUTH :
a) KIIOCTPUANU

0) CTPENTOKOKKHU

B) CapLHHbI

I') rprObI

18. MacnsiHo-Kkucioe OpoKeHHE MPOBOJISIT:
a) KIIOCTPUANU

0) CTPENTOKOKKH

B) CapLHUHbI

r) rpuObI

19. Poct GakTepuii BkirogaeT Tpu ¢asbl (yOpaTh JUIIHUN OTBET)
a) ¢aza aganTanuu

0) cranmoHapHas (aza

B) (haza ObICTpOTrO pocTa

r) (haza HKCIOHEHITNATBFHOTO POCTa
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20. Kak Ha3pIBalOT BHYTPUKIIETOUHYIO ()OPMY BUPYCHON YACTHUIIBI:
a) BUPYC

0) BUpHOHaA

B) KariCUJI0OM

I') HET BEPHOTO OTBETA.

Tema 4. Mukpoduiopa okpy:xamwouei cpeabl

TCOpCTI/I‘ICCKa}I HacCThb.

MuxpoddJiopa okpy:Kawmen cpeabl

MukpoopraHu3Mbl HIMPOKO PACTIPOCTPAHEHBI B MPUPOJIE U OOHAPYKUBAIOTCA BO BCEX
NpUPOJHBIX cpefax. OOHapyKEHUE W KOJIMYECTBEHHBIM YYET MHUKPOOPTaHW3MOB B
00BEKTaX OKpYyXKaroleil cpeabl HEOOXOJUMBI TMPU CAHUTAPHO-TUTUEHUYECKUX U
DKOJIOTHYECKUX HCCICAOBAHMSIX JJI MOJICTUPOBAHUS MPUPOJHBIX CHUCTEM U
pa3pabOTKU OCHOB YIIPABJICHUS TPUPOHBIMU MPOIECCAMH.
Muxkpog.iopa Bo3ayxa

CoctaB MukpodJopbl BO3IyXa pa3HOOOpa3eH M 3HAYUTEIBHO U3MEHSETCS B
3aBUCUMOCTH OT ycCJIOBU. MUKPOOPraHu3Mbl B BO3JyXe MOIYT HaXOAMThCS
TOJIbKO BPEMEHHO, TaK KaK B HEM OTCYTCTBYET HeoOXOoJIuMMasl MUTaTeIbHAs cpeia.
3arpsi3HeHHE BO3JAyXa MUKpOOAMU MPOUCXOIUT U3 MOYBBI, OT JKMBOTHBIX, JIFOACH U
pacteHuii. B Bo3myxe MOTryT HaXOJIWUThCA CIHOpPHI OakTepuii, TPUOOB, IPOKKH,
pa3InuHble MUKPOKOKKH U JIp. Bo3myx BepxHUX clioeB aTMOC(hephl, a TaK:Ke TOPHBII
Y MOPCKOW BO3IyX COJCPKUT OYEHb MaJI0 MUKPOOPTAaHU3MOB. B HaceIeHHBIX MecTax
WX 3HAYUTEJILHO 0OJIbIIIE, 0OCOOCHHO B JICTHEE BpEeMS.

KonnuecTBO MUKPOOPTaHU3MOB B KUJIBIX MOMEIIEHUSIX 3aBUCUT OT UX CAHUTAPHO-
FMTHEHIYECKOTO COCTOSIHUS, BO3IyX CUMTACTCS YHCTHIM IIPH COAEp:KaHuH B | M° He
oonee 1500 Oaxrtepmit u 16 crtpentokokkoB. Hambomnee 3arpssHsieTcs BO3IyX B

MOMEIIEHUSIX MPU CKOTUICHUH JIFOJIEH U TIJIOXOW paboTe BEHTUJISLINH.
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Boznyx wMoxker choykuTh (aKTOpoM TMepeAadyd PecHUpaTOpHbIX BUPYCHBIX
3aboneBanuit (OPBU), rpumma, TtyOepkynesa, audrtepun, cTaduIOKOKKOBOU
uHpexuu u Ap. [laroreHHble MUKPOOPTaHU3MBI BBIJCISIIOTCS OOJIBHBIMHU JIHOJIbMU
WM 0aKTEPUOHOCUTEISIMH TPH Kalllie, YNXaHUH U T. II.
B BO3ayxe 11€XOB NPEANpUATHN MUTAHHUS MATOTEHHBIE MUKPOOPTaHW3MBI JIOJKHBI
OTCYTCTBOBATH, OOIIEE KOTMIECTBO MHKPOGOB B 1 M°He HOmKHO mpeBbiath 100-
500 Gakrepuil. MukpoOHasi 00CeMEHEHHOCTh BO3yXa 3HAYUTEIHbHO CHUXKACTCS MPHU
xopoimied paboTe BEHTWIALMUU, HAIUMYMM OaKTepULUUIHBIX  (QUIBTPOB s
MO/TaBaEMOTO BO3/yXa, PETYJSIPHON BIAKHON yOOpKe momMemeHuid. B XomomHbIX u
KOHJUTEPCKUX 1I€XaX PEKOMEHIYETCSl UCIOJIb30BAaHUE OAKTEPHULIMIHBIX JIAMII.

Bo3nyx kak cpema  oOuraHus ~ HeOmarompusTHa  JUId  pa3BUTUSA
MUKpPOOPTraHU3MOB M3-32 OTCYTCTBHUSl MHTATEJIbHBIX BEIIECTB. MHKPOOPTaHU3MBI
IIONAJA0T B BO3JyX C IBUIbIO, YHOCUMOW C IOBEPXHOCTH 3eMid. llomaB B BO3IyX,
OHU OBICTPO OTMHPAIOT WJIM BHOBb OCEJAIOT HA MOBEPXHOCTb 3€MJIM M PA3TUYHBIX
npeaMeToB. Uem ymiie BO3ayX, TeM OH OegHee MUKpoopraHuaMamu. Haa cHexHbIMU
paBHMHAMHM, HAJl OKEaHAMH M Ha BBICOKMX TOPHBIX BEpPUIMHAX BO3AYX IOYTH HE
COJIEP)KUT MHUKPOOPTraHU3MOB. MUKpOOBI, Haxondmuecs B BO3AYXE, B OCHOBHOM
npUHaJIe)kaT K Oe3BpenHbiM BujaaM. Cpend HHUX BCTpedaroTCs BO30YyIUTENH
pa3IMyYHBIX OpOXKEHWH, MUTMEHTHbIE MHUKPOOBI, MHUIIEIUAIbHBIE U APOXKKEBbIC
rpubbl.  BosaymHas — Mukpodopa  mojBepraercs  psAay — HEOJIAronmpusTHBIX
BO3JECHUCTBUN — BBICYIIMBAHUIO U JIEWUCTBUIO COJHEYHBIX JIyyed. B 3aBUCMMOCTH OT
MOTO/bl BO3JIYIIHASI MUKPOQIIOpa 3HAUUTEIbHO MEHseTCsA. B BO3/lyXe TEIIbIX CTpaH
COJIEPKUTCS O0JIbIIIE MUKPOOPTaHU3MOB, YEM B BO3YyX€E XOJOJHbIX cTpaH. B Bo3myxe
HaJl JIOJMHAMHM WX OoJbllie, YeM Haja ropaMu. Han miogopojHo#l Mo4yBod BO3IYX
Ooraue MHKpoOamMM, YeM HaJ NYCTbIHEW WM CHEXHbIM mnojeM. HawuOoinbiuee
KOJIMYECTBO MHKPOOOB COAECPKHUTCS B BO3AyXE JIETOM, a HaMMEHbIIEE — 3HUMOIL.
HacpimieHHOCTh  BO3/lyXa MHMKPOOpPraHM3MaMu TeM OOJIbIlle, YeM HKXKE OH Haj
HACEJICHHBIMU

B NBUIBHBIX MOMEIIEHUSAX KOJMYECTBO MUKPOOOB MOBBIIIAETCA 10 JIECATKOB

Thicsd B 1ky0.M Bo3ayxa. B HEeXWIbIX MOMEIIECHUSIX, TMOJBajaX M morpedax B
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BO3/yX€ COJAEPKUTCS MEHbIIIE MUKPOOOB, UeM B OTKPHITHIX MecTaX. B 1 r koMHaTHOMH
VI YJIUYHOMN MBUTH COAEPXKUTCA | MIIH. MUKPOOOB U Cpey HUX YacTO BCTPEUYAIOTCS
MaTOT€HHbIE. 3HAYUTENBHOE COJIEpKAHUE MHUKPOOOB B BO3/IyXE CBHUJETEIBCTBYET O
HU3KOM CAHUTApPHOM cocTOssHUM mnomenieHus. Ilpu Hammumu 1o 500 MHKpOOHBIX
KJIETOK B 1Ky0.M BO31ayXa >KHIJIBIX WJIM MPOU3BOACTBEHHBIX MOMEIICHUA BO3IIyX
cunTatroT 4yucThiM. [Ipu uccienoBaHuu OakTepUaIbHOM 3arpsi3HEHHOCTH BO3IyXa
YUHUTBIBAETCS OOLIEE KOJUYECTBO MHUKPOOOB, COJEPHKALIMXCS B ONPEACICHHOM
o0BbeMe BO3/lyXa, U KaueCTBEHHBIN COCTaB MUKPOQIOPHI BO3AyXa.

CaHuTapHO-0aKTepPHOJIOTrHYecKOe HCCJIeJ0BaHUe BO3AYyXa IPOBOIUTCS
JBYMS TyTSIMU: CEAUMEHTAIMOHHBIM U aCITUPALUOHHBIM.

CenumentaunonHblii Metof (o Koxy) — ocenanne MUKpOOOB 1oJ AeCTBUEM
CWJIBI TSDKECTH — SIBJISIETCS MPOCTBIM CIOCOOOM M3y4deHUs MUKpOQIIopsl Bo3ayxa. OH
3aKJII0YAeTCs B TOM, 4YTO dYamKu lleTpu co cpemoil OCTaroTCA OTKPBITBIMHA HA
omnpenaeneHHoe BpeMs (5-10 MUHYT Ha 0011yI0 00CEMEHEHHOCTh U He MeHee 40 MUH.
Ha KOKKOBYIO MHKpPO(]IIOpY), 3aT€M HMX 3aKphIBalOT U BBIAEPKHUBAIOT 24 4yaca mnpu
KOMHATHOH Temmneparype. KoauuecTBo BBIPOCIIMX KOJOHHMIM COOTBETCTBYET CTEIICHH
3arpsA3HEHHOCTH BO3/yXa: MO MPUOIU3UTENIbHOMY MojicueTy Ha momans 100 cm2 B
TEYEHUE 5 MHUH. OCEIaeT CTOJIbKO MHKPOOOB, CKOJBKO HX conepxkutcs B 10 i
BO3/yXa.

AcnUpaMoHHbI METOJ MOXET OBITh OCYIIECTBJEH C TMOMOIIbIO arapara
KpoToBa, KOTOpbIi aeT BO3MOXHOCTh MCCJIEIOBATH ONPECICHHBI 00hEM BO3IyXa.
AnmapaT CMOHTHPOBAH B OPTATUBHOM SIIIIMKE U COCTOUT M3 y3Jia AJjig 0TOOpa mpod
BO3/1yXa, MAKpOMaHOMETpPA U dJIEKTpoMoTopa. Mceneayemplil BO3ayX MPOCAChIBACTCA
4yepe3 KIMHOBUIHYIO IIEJb IIPO3PAYHOro AMCKa U3 IJIEKCUIVIACA, YCTAaHOBIEHHOIO Ha
LHEHTPOOEKHOM  BEHTHJIATOpE. 3acachlBaéMblid  BO3JyX pacnpelensercs 1Mo
MOBEPXHOCTU MHUTATENIbHOW cpeabl vamku Ilerpu, mnomemenHo Ha S0
BpallaromiemMcsi yeTpoicTse. Hailika co cpeioil JoJKHA BpalaThesi CO CKOpocThio 60
000OpOTOB B  MMHYTY, 4YTO TapaHTUPYEeT pPaBHOMEPHOE  paclpeesieHue
MUKpPOOPraHU3MOB Ha MOBEPXHOCTU MHUTATENBbHOM cpeabl. CKOPOCTh NMPOCAChIBAHUS

npu orbope mpod JoKHA OBITh 25 J1 B MUHYTY C 3KcHo3uuuer 4-5 MuH s
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ompesieNieHusl 001ero KonmuecTBa MUKpoOoB (T.e. He meHee 100 ;1 Bo3myxa) u ¢
skcrio3uneit 10-15 Mun. s oOHapykeHust KOKKoB (He MeHee 250-300 11 Bo3ayxa).
[Ipu omnpeneneHun oOiel OakTepuaIbHOM 3arpsiI3HEHHOCTH BO3/lyXa IMOCEB
JieNnaloT Ha JBe yalku lletpu ¢ Msaco-mentoHHBIM arapoM. BeipamuBaior 48 yacos
(24 yaca B TepMoctate W 24 yaca mNpU KOMHATHOM Temmeparype). 3areM
MOJICUUTHIBAIOT KOJMYECTBO BBIPOCIIMX KOJOHMM W TMOJY4YEHHBIE JaHHbBIC

NEPECYNTHIBAIOT Ha 1Ky0. M HCCIeIyeMoro BO3ayxa.
4.1.CaHuTapHO — MOKAa3aTeJIbHble MUKPOOPTaHU3MBbI.

CaHuTapHO-TIOKa3aTeNbHbIE MUKPOOPTaHU3MBbI SBJISIFOTCS MOCTOSIHHBIMU
oOuTaTeNsIMU TOBEPXHOCTEH U MOJIOCTEH YeI0BEUECKOTO WM KHUBOTHOTO OPTaHU3MA.
OOHapykeHue M B OOBEKTax BHEIIHEH Cpeabl CBUICTEILCTBYET O 3arpsA3HEHUE
BBIICTICHUSIMU YEJIOBEKa WJIM JKUBOTHOTO. YeM OOMIIbHEe Takoe 3arps3HeHHE, TeM
0oJbIlle BO3MOXKHOCTH TOMAJaHUSI B OOBEKT MATOreHHBIX MHUKpOOOB. CaHHTapHO-
NOKa3aTeIbHBIMU MUKPOOPTaHU3MaMH MOTYT OBITh TOJIBKO T€, KOTOPOE MOCTOSIHHO U
OOMBIINX KOJIMYECTBAX COJIEPIKATCS B BBIACICHHUSAX YEIOBEKA HIIM >KUBOTHOTO, OHU
JOJDKHBI COXPaHATh JKU3HECIIOCOOHOCTh BO BHEIIHEH cpele B TEUEHUU CPOKOB,
OMM3KMX K CpOKaM BBDKHMBAHMSA NATOTE€HHBIX MHUKpPOOOB, BBIIEISEMBIX TEMHU XK€
MyTSMH , HO HE Pa3MHOXKaThCs MHTEHCUBHO BO BHEIIHEH cpene. OHU JOIKHBI TaKKe
JerKo OOHapyXHUBaTbCS COBPEMEHHBIMU U JIOBOJBHO MPOCTHIMH METOJAMHU
uccienoBanusi. OCHOBHBIMH CaHUTApPHO-TIOKA3aTEIbHBIMU MHUKPOOPTaHU3MaMU B
OTHOILIEHWU KHUIIEYHBIX HMH(EKIMH, yKa3bIBAalOUIUMHU Ha (eKalabHOE 3arps3HEHHE
BHEIIHEW cpenbl (BoAa, MOYBA), CUMTAIOT OAaKTEpUU TPYIIbl KHUILIEYHBIX IaJOUYeK
(BI'KII). B kauecTBe JOMOJHUTENBHBIX IMOKa3aTeNed NpPH OLEHKE HEKOTOPBIX
OOBEKTOB OMPENENSAIOT Hamuuhe (PEeKaJbHBIX CTPENTOKOKKOB (PHTEPOKOKKOB) U

KJIOCTPHUIUM.

K BI'KII oTHOCATCSI HE TOJBKO MIEPEXUU, HO U MPECTABUTEIHN POJIOB IIUTPOOAKTED,
HTEpOOaKTEp, KiIeOcuebl. [t HUX XapakTepHbI CIeAYIOIUE MPU3HAKU: KOPOTKHE,
rpaMOTpHIIATENIbHBIE , HECTIOPOOOPa3YIOIINE TAJOYKH, HA cpefie DHI0 OHU PACTyT B

BUJIE TEMHO-KPACHBIX KOJOHUW C METaUIMYeCKUM OJIECKOM Wi 0e3 Hero, Judo B
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BUJIE PO30BBIX KOJOHUHN C TEMHBIM LEHTPOM, COPaKMBAIOT JIAKTO3Y M TJIIOKO3Y MpHU
37°C B Teu.244 c o6pazoBanremM kucioThl u raza.Bce BI'KII nomanatot Bo BHENIHIOIO
Cpely TOJbKO U3 KHUIIEYHUKA 4eloBeKa M KUBOTHbIX. Haubosbliee caHuTapHO-
noka3aTelbHOE 3HaueHue B 3ToM rpynme umeer E.coli, mpucyTcTBHE KOTOpPOIA,
HaIIpUMED, B IUTHEBOM BOJIE, PACCMATPUBACTCS KAaK IPU3HAK CBEKETO XO3AMCTBEHHO-

OBITOBOT'O 3arpsI3HEHUS.

[TpucyTCTBHE SHTEPOKOKKOB CUUTAIOT JOMOJHHUTEIBHBIM IOKa3aTeiaeM (PeKaabHOIro
3arpsi3HEHUsS BOJBI U JApYrux o0bekToB. OAHAKO UX BblAETIEHHE TpeOyeT cpex Oosee
CJIOKHBIX IIPU NPUTOTOBJIEHUU M PACTYT OHM MEJUIEHHEE. DHTEPEKOKKHU SIBISIOTCS
HOPMAJIbHBIMU OOMTATENIIMU KHILEYHUKA, HO BBIIEISAIOTCS BO BHEIIHIOIO CPENy B

MCHBIINX KOJIMYECTBAX, YEM KHIIICYHBIC ITAJIOUYKH.

K  caHuTapHO-TIOKa3aTENbHBIM  KJIOCTPHAMSM  OTHOCAT  Ipynmy  rpam,
CIIOpOOOPa3yIOIUX aHAdPOOHBIX MANOYEK, PEAYHHUPYIOUUX CYJIbPUT Ha CyIb(UT-
HeoMUIMHNOIMMUKCUHOBOM cpene (CIIH) mpu unkyOanuu B ycioBusax 45°C B
Te4.12-244. Drta rpynma B ocHOBHOM mnpejactaBieHa Cl.perfringens. Omnpenenenue
CaHWUTAPHO-TIOKA3aTEIbHBIX KJIOCTPUAUN PEKOMEHAYIOT MPOBOAUTH B MOYBE U BOJE,
UCIIOJIB3YEeMOM Ha MPEINPUATHUSIX MUILIEBOM MTPOMBIIIJIEHHOCTH, a TAaK)Ke MIPU BBIOOpPE

HOBBIX HCTOYHHUKOB BOI[OCHEI6)KCHI/I5[.

CaHuTapHO-NIOKA3aTeNbHBIMM ~ MUKpOOaMU  3arpsi3HEHUS  BO3JyXa  3aKpBITHIX
MOMEIIEHUI SBISIOTCA CTA(QHIOKOKKH, TEMOJUTHYECKHE CTPENTOKOKKH. Yem
0oJbllle KOJMYECTBO CTPENTOKOKKOB OOHApyKMBAalOT B BO3AYIIHOM cpene, TeM
BEpPOATHEE  BO3MOXHOCTH  3apa)KEHUS  YEJNOBEKa  BO3AYIIHO-KAaleIbHBIMU
uHpexknusamMu. Hapacrtanue obGcemeHeHHOCTH Bo3ayxa Staph.aureus u yactoe ero
oOHapy>XeHHE CBUJICTEIBCTBYET 0 CaHUTAPHO-3MUAEMHOIOTHUECKOM

HEeOJIaronoIy4uu.
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4.2 Bausinue GU3NYeCKUX U XMMHYeCKHX (PAKTOPOB OKpY:kKalolIel cpeabl
HA POCT MUKPOOPraHM3MOB.

Cpenu puznuecknx (HakTopoB, ONPEACIISIONIUX POCT MUKPOOPTaHU3MOB, CIIEIY-
€T TMpexAe BCEro BBIACIUTh Temmeparypy. OnTumanbHas TeMmIieparypa s
Me3o(mibHBIX GopM cocTaBisieT 25 — 40 °C. Cpenau obutatene TIIyOMH OKEaHOB,
mo4YB U OOJIOT TYHAPHI HAXOAST MCUXPO(GUIOB, KOTOPBIE PacTyT MpU Oojiee HU3KOH
temriepatype (ontumyMsl pocta ipu 5—15 °C). C NoBepXHOCTH CHETOB AHTAPKTUKHU
BBIJICJIEHBI BOJOPOCIH, KOTOpble pacTtyT npu -36 °C. M3BecTHBI 3KCTpEeMasbHbIE
tepmouiibl, crnocoOubie pactu npu  100— 113 °C. Choopbl OTAENBHBIX
MHUKpPOOPTraHU3MOB MOTYT BBIJIEP)KHBATh KpaTKOBpeMeHHOEe HarpeBaHue 10 160—180
°C u mmrTenbHoe oxJiaxkneHue 1o -196 °C u Hmke.

Hekoropsle BUABI MHKPOOPTaHW3MOB XOpOIIO IEPEHOCAT THAPOCTATHYECKOE
nasnenue A0 1000 atm. Beinenensl oonurataeie 6apouibl, KOTOPbIE HE CIOCOOHBI
pactu nipu gaBiennn Huxke 500 atm. Ho ecTh Bubl, B OCHOBHOM 00pa3yroliue razo-
BbIE€ BaKyOJIH, HE BBIICPKUBAIOIINE J1a’K€ HE3HAYUTEIbHOTO MPEBBIIICHUS JaBICHUS
HaJ aTtMocepHbIM. OTaeNnbHbIE NPEACTaBUTEIM MHUKPOOPTaHU3MOB UpPE3BBIYAIHO
YCTOMYMBBI K HOHU3UPYIOLIEH paJualiii U CIIOCOOHBI PacTH JaXke B BOJIE OXJIAXKAAr0-
MUX KOHTYpoB aroMmHbIXx peaktopoB (Deinococcus radiodurans, HekoTopsie
JIPOAKKH).

BaxxHpiM (hakTOpOM, OT KOTOPOTO 3aBUCUT POCT MUKPOOPIAHHU3MOB, SIBIISIETCS
OCMOTHYECKOE JIaBlieHHE. B TO BpeMs kak OOJIBIIMHCTBO OPraHM3MOB HE pa3MHOKa-
torcst pu kouteHTparuu coiu (NaCl) B cpene 6omee 0,5 M, skcTpeMasbHbIE rajo-
bwiibl Hy)KAaTes B coaepxanuu B cpene oT 2,5M NaCl u Bbiiie 10 HaCHIIIIEHHOTO
pactBopa (5,2 M).

MuKpoopraHu3Mbl UYyBCTBUTEIBHBI K KHCIOTHOCTH OKpPY’KalOIIEW Cpepbl.
DxcTpemaiibHble anuaoduibl moryt pactu npu pH 0,1 — 0,5, ankanudunsl — npu
pH nmo 13,0, omgHako OOJBIIMHCTBO MHUKPOOPraHU3MOB pacTyT B cpenax ¢ pH,

oauskum 7,0.
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JlabopaTtopHast paGora Ne 4. Tema: Muxkpodguiopa Bo3ayxa

Hean padoThi:

1.M3yunts  MUKpOGDIOPY  OKpYXKAIOIIEW  Cpellbl, CaHUTapHO-TOKa3aTelIbHbIE
MUKPOOPTaHU3MBI.

2.M3yunth BIUAHHE (PAKTOPOB OKPYKAIOIIEH Cpeibl HA MUKPOOPTAHU3MBI.
3.MccnenoBath MUKpOhIOpYy BO3/yXa B BBIOPAHHBIX ayIUTOPHUSX
CeIMMEHTAIMOHHBIM METOI0M, otpenenuTs KOE, Mopdosoruio MUKpoOpraHu3MOB.

Xoa padoTnI

1.ITpoBecTn moceB MUKPOOPraHU3MOB B HalikKy [leTpu Ha muTaTenbHyIO Cpeay
CeIMMEHTAIMOHHBIM METOAOM. [IpOomOoKUTENBHOCTh SKCmo3uliuu coctasiser 20
MHUHYT.

2. Tlocne moceBa wamku l[letpu momamucats (dhammius cTyaeHTa, TpyMma,
ayJIMTOpUsl WJIM MECTO IOCEBa) W IMOCTABUTh Ha BbIpAIIMBAHUE TMPU KOMHATHOU
TEeMIIEpaType.

3. [loacuntate 001Iee KOTUIECTBO BHIPOCIINX KOJOHWI MHUKPOOPTAaHU3MOB Ha
IATATEIBbHOU cpene B yake [letpu.

4. TlpoBecTu nepecyer KoJIM4ecTBa KOJIOHUH B 1ky0. M Bo3zyxa.

5. CI[GJ'I&TB BBIBOJ O CAHUTAPHOM COCTOAHHUHU ITIOMCHICHU .

JlabopaTtopnasi pa6ora Ne 5. MukpodJiopa nouBbl

[louBa — ecTecTBEHHasl cpella MHUKPOOPraHU3MOB, NPUHUMAIOLIMX Yy4acTHUE B

KPYTrOBOPOTE BEIIECTB B MPpUpojie. MUKPOOBI U3 TOUBHI MOMAAAI0T B BO3yX U BOAY.

B 1 r mno4yBel HaxoguTCs HECKOJbKO MMIJIMAPIOB CaMbIX Pa3HOOOpa3HbIX
MUKPOOPTaHU3MOB:  THUJIOCTHBIE  a’poOHBIE W aHa’poOHBIE  OakTepuw,
a30TQUKCUpYIOIINe, HUTpOUIIMpYIOIIME U Jpyrue OaKTepuu, aKTHHOMHIIETHI,
rpuobl, pocTeimme. OCOOEHHO IMTETHHO B MOYBE HAXOMASTCS CIIOPHI OAKTepUil U
rpuboB. HawuOosbiiiee KOJIMYECTBO MHUKPOOOB COAEpPXKUTCA Ha Tioyoune 5-10 cwm.

[louBeHHBIE = MHUKPOOPTaHU3MBI ~ OCYIICCTBISIOT  MPOLECC  MHUHEpaTM3alUU
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OpPraHUYECKUX OTXOJIOB C OOpa30BaHHEM Tymyca, 00€CIeYMBAIOUIETO IJI0J0POINE

ITIOYBHI.

Bone3neTBOpHBIE MUKPOOPTaHU3MBI MOMAJAI0T B MOYBY C BBIICICHUSAMHU OOJIBHBIX
JIOJIEM M KUBOTHBIX, C OTOpOcCaMH, C TpymaMuh KpbIC M JAPYTUX >KUBOTHBIX.
Bo30OyauTenn kumiedyHbIX WH(EKIUNA MOTYT HAXOIUTHCS B IMOYBE OT HECKOJIBKHX
JHEW 10 Mecsiia, uHoraa jojbiine. Criopbl CHOMPCKOM s3BbI, OOTYJIM3Ma, CTOJIOHSIKA U
ra3oBOM TaHTPEHBl MOTYT COXPAHSATHCA B TMOYBE JECATKU JIET. 3arpsi3HCHUE
MPOJYKTOB OOJIC3HETBOPHBIMU MHUKPOOAMH W3 TIOYBHI MPEJCTABISIET OOJBIIYIO

OIIACHOCTH 3a00JICBaHUS JIIO,Z[CI)'I.

Heab padorsl. OCBOUTH METOJ MTOCEBA NIPOO MOYBBI HA MUTATEIBHBIE CPE/IbI, METO
OTpEeIeNICHUS] KOJIMYECTBAa MUPOOPTAHU3MOB B IOYBE U BBIJICJICHUS] YUCTHIX KYJIBTYP
OakTepuil U3 MpoO MOYBHI.
Marepuajbl u o0opyaoBaHue. Becbl, CTynka, pe3WHOBBIE MEPYATKH, KOJIOA CO
CTEPUJIBHON JTUCTUJUIMPOBAHHOW BOJAOW, muneTku Ha 10 mu m 1 mu, crepuiibHbIE
npobupku, kojba BMecTuMocThio 250 mur, vamku [lerpu ¢ MIIA, cpenoit Dmmiow,
cpenon Yaneka.

Xoxa padoTbl
1. IlpuroToBbTe cycrnen3uto nouBkl. st 3Toro orBeckre 10 I MOYBHI U EPEHECUTE
HABECKY B CTEPUJIbHYIO CTYIIKY, 100aBbTE 2 - 3 MJI CTEpUIILHOMN BOJBI U pa30TPUTE 10
1acTo00pa3HOTO COCTOSHUSI.
2. llonmywyennyto mnpoOy mnouBbl (10 1) mnepeHecure B CTEPWIBHYIO KOJIOY,
coaepxairyto 90 M CTEpUJIBHOW BOABI, pa3MellaiTe B TEYECHHE 5 MHUH U HAWTe
otcTosaThbes 30 MUH. DTO MepBOE pa3BeJCHUE UCCIIETYEMOI MPOOBI TOYBHI.
3. IlpuroTtoBsTe psa mnocieayromux 10-KpaTHBIX pa3BeACHUN 3ToMl MpoObl B
MpoOUpKax B 3aBUCUMOCTH OT TMPEANOIaraéMoi YMCICHHOCTH MHUKPOOPTaHW3MOB B
npoGe. sl mpUroTOBIIEHUS KaXKIOTO MOCJEAYIOUIErO pa3BEeACHMS] HUCIOJIb3yWUTe
HOBYIO IMUTIETKY.
4. Tlonyuennsie pa3BeaeHus B ooreme 0,1 mut moceiite (Ha Kaxa0e pa3BeeHue mo 2
- 3 yamku): a) Ha MITA nnst onpeneneHus odiiero uuciia 6akTepuii; 0) Ha cpeay
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Yameka A1 y4eTa M BbIACJICHUS aKTHHOMUIIETOB; B) Ha cpefqy Oumlu Ais ydera H
BBIJICJICHUS a30TOOAKTEpa.

5. PaBHOMEpHO pacrpenenuTe Karix WHOKYJISATa Ha TOBEPXHOCTH arapa, oKayuBas
YaIiky, U octaBbTe Ha 30 MUH TSI aIcOPOIIUU TTPU KOMHATHOM TeMITepaType.

6. 3acesHHble yamku Iletpu yepe3 30 MUHYT IEPEBEPHUTE BBEPX JTHOM M IMOMECTHUTE
B TepMmoctarT npu Temieparype 28 - 37°C nmna BbeIpaliMBaHus Me30(PUILHOMN
mukpoduopsl. KomuuectBo Oakrtepuit Ha MIIA yuuthiBaiite wepes 1 - 5 cyr,
aKTUHOMHUIIETOB U a30To0aKTepa - uepes S - 7 CyT.

7. YuuTbIBalTE KOJMYECTBO KOJOHUHN CIEIyIOIUM oOpa3oM: AHO yamku [letpu
MapKepOM pa3/IesIuTe Ha pPaBHbIE CEKTOPBI, YUTEHHbIE KOJIOHUUA OTMEYANTEe TOUKaMU
Ha ctekiue. [loacuuraiite cpegHee Ynciao KOJOHUM Ha Yallke W Jaliee NEePECUUTANTE

KOJIMYCCTBO MUKPOOPIraHM3MOB Ha It BOBI[YMHO-CYXOﬁ IIOYBBLI.

JlaGopaTopHuasi padora Ne 6. Llesutr01030paspymarniue MUKPOOPraHU3MBbl.

Hear padorbl. OCBOUTP METOA IOJYYEHUS HAKONUTEIBHOM  KYJBTYpBI
MHUKPOOPraHU3MOB, Pa3pyIIAIOIIUX LEUTION03Y.
Marepuanbl 1 o0opyaoBaHue. MUKPOCKOI, MPEAMETHBIC CTEKJIA, MOKPOBHBIC
CTEeKJa, CTepwibHas (PUIbTpoBajbHAsi Oymara, CTEPHJIbHBIE CTEKJISTHHBIC MAaJOUKH,
OAKTEepPHOJOTUYECKHUE TIETIN, CIIUPTOBKA, MUHIET, CKAJIbIENb, CTEPUIbHbBIC YallKd
[leTpy, KOMIOHEHTHI IS Cpebl [ eTUMHCOHA Ui TOTOBAs CPeAa, MOYBA.

Xoxa padoTbl
1. IlpuroroBsTe cpeny I'erunHcoHa ciaeayromero cocrara, /1. KH2PO4 - 0,1; NaCl
- 0,1; CaCl2 - 0,1; TeCI3 - 0,1; MgS0O4 .7H20 - 0,3; NaNO3 - 2,5; arap-arap - 20 r
(2 %).
2. Cpeny pazneiite B yamku llerpy M Ha MOBEPXHOCTH MOJIOKUTE CTEPUIIBHYIO
GbuIBTPOBANIbHYIO OyMary, BRIpe3aHHYIO TI0 pa3Mepy AMaMeTpa YaliKu.
3. KoMouky MOYBHI pa3iokKUTE HA TIOBEPXHOCTHh (PUIBTPA CTEPUIIHHON CTEK JITHHOU
NaJ0YKOW MapayieIbHbIMU PSAJIaMU HA PACCTOSHUM 1 CM PYT OT Jpyra.
4. Ilomectute yamku B TepmoctaT mipu 30-37 0Cu unkyOupyiite B Teuenue 10-14

CYT.
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5.Ilocne uHKyOamMu TPOCMOTPUTE IOCEBHI, OMpeAeNuTe 00pa30BaHUE KOJIOHUH
IEJUTI0JIO30pa3Iararonux OaKTepuid, BOKPYT HHX Oymara CTaHOBHUTCS TPO3PAYHOM,
OCIIM3HSIETCS, BUAHBI KENThIE, 3€JICHBIC, OPAHXKEBbIC U KOPUUHEBbIC TSTHA.
6.IlomcunTaiiTe NPOLIEHT KOJOHUHM LEJUII0I030pasiaralolux OakTepuid B Balleu
npoOe moyBkl (001ee KOJINYECTBO KOMOYKOB MOYBHI - 100 %, 11e/m103000pa3yronmx
OakTepuii - X %).

7. IlpuroToBbTe TpenapaTr «pa3fgaBlCHHAs KaIljis» U3 30H pa3pyLICHUS KICTYATKH.

OnummmTe 1 3aprcyiTe MOPQOJIOTHIO KIETOK IEJITI0I030pa3iaralimux 0aKTepuil.

TECTOBBIE 3AJTAHUA Ha temy «bakrepuu paspymawuue Kjier4aTtky»
1. BriGepete BepHOE onpenenenue. Llemntonosa - 310...

a) ... TOJHCAaXapuj, SBISIOMIUNUCS TJIABHBIM KOMIIOHEHTOM KJIETOUHBIX
CTEHOK BBICIIMX PaCTEHUI U BOAOPOCIE;

0) ... momuMmep, COCTOSIIMA U3 LEenoyek MoJieKyn Oera-D-riroko3sl,
COCIMHCHHBIX OeTa-1,4-TIMKO3UIHBIMUA CBI3SIMH. llemodyku, B CBOIO
ouepe/ib, 00bEIUHEHBI B ITyYKH (BOJIOKHA);

B) ... [IJIaBHas COCTaBHas YacTb KJIETOYHBIX CTEHOK pAaCTEHUH,
OOyCNOBJIMBAIOIIAs MEXaHMYECKYI0 MPOYHOCTh U  AJIACTUYHOCTh
pPaCTUTEIIbHBIX TKAHEW;

r) ... Oenblii MOJ MHUKpPOCKONOM 3€pPHHUCTBIA MOPOIIOK, B TOpsSYel Boje
HaOyxaeT, B Boje W noOaBieHun kucnotbl(H,SO,4, pasbaBnenHas) kak
KaTaam3aTopa, pacrnajgaeTcs A0 IIIFOKO3bI.

2. PaznaraTe 1emIr0103y B aHA3POOHBIX U a3POOHBIX YCIOBHIX CIIOCOOHBI:

a) DyOakrepuu;

0) IIpokapuoTsr;

B) [IpoTobakTepuu;

r) ['puoOsL.
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3.00mee cBoiicTBO oOTAeNbHBIX npencraButenieir poxa Clostridium, psnpa
AKTHHOMMIICTOB, MHKCOOAKTEpHi, HEKOTOPBIX Oakrepwit p.Pseudomonas, u3
KopuHedopMHBIX OakTepuii npeacraButenei Cellulomonas:

a) CriocoOHOCTH OBICTPO YCBaMBATHCS OPTaHU3MOM;

6) CrtocoOHOCTh CHHTE3UPOBATh (PEPMEHTHI, PACHICTUIAIONINE TICIITIOI03Y;

B) CrIoCOOHOCTH 3arymiaTb MHOTHE TTUIIEBHIE TIPOIYKTHI,

r) OHHM HE Ta0T peaKkluu CepeOPSHOTO 3epKaia.

4.DepMEHTATUBHOE Pa3NI0KEHHUE TSIITIOI03bI OCYIIECTBISIETCS C IIOMOIIBIO
IEJUTIOJIA3HOTO KOMIUIEKCA M COCTOUT M3 HECKOJILKMX ATanoB. Kakoro stana u3
MIEPEUYHUCIICHHBIX HE CYIIECTBYET?

a) DHao-0eTa-1,4-rr0KkaHa3a pa3pbiBaeT IIIMKO3UIHBIE CBSI3H BHYTPHU
IIEJUTFOJIO3HOM TIEMTOYKH, YTO TIPUBOIUT K 00pa30BaHUIO JOBOJILHO
KPYHHBIX (hparMeHTOB CO CBOOOTHBIMU KOHIIAMU;

0) Kpynnsie ¢pparmeHThl O CBOOOTHBIMU KOHIIAMU IO BJIUSHUEM
CHJIBHBIX OKHCIIMTENICH pacaIaroTcs Ha UCaXapuabl;

B) DKk30-0era-1,4-rorokaHa3a KaTaIM3UpyeT OTIIEIIICHUE OT KOHIIA
LEMOYKH Tucaxapujia 1eUI00r03Hl ;

') MOCTEAHSS TUIPOJIU3YETCS IO TIFOKO3bI C TOMOIIBIO OeTa-

I''TFOKO3KU 1a3bI.

5.UTO mpOUCXOUT C TIIFOKO30H B adPOOHBIX YCIOBUAX?
a) OHa OKHCIIIETCSI MUKPOOPTraHU3MaMu 0 OKCUKHUCIIOT, a 3aTeM J0
KOHEUHBIX TTPOJIYKTOB — YTJIEKUCIIOTO ra3a v BOJIbL;
0) Ilon BAMSTHUEM CHUIIBHBIX OKHUCITUTENCH MPOUCXOAUT pacIiay
MaKpOMOJIEKYJIbI;
B) Ona HaOyxaer;

r) [Ipoucxonur npouecc ocaxapruBaHHsl.

6. [Iporecc, mpoTekaronuii ¢ TIOKO30i B a3POOHBIX YCIOBUSIX, COITPOBOXKIACTCS:
a) Huuem He conpoBoxkaaercs;
0) BrigenenueM 0OJIBIIOTO KOJTMYECTBA SHEPTHM;
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B) [loTpebnennemM 6OIBIIOrO KOIMYECTBA SHEPTUH;

r) B3pbiBom.

7. UTO MPOUCXOTUT C TIIIOKO30M B aHAIPOOHBIX YCIOBUSAX?
a) COpakuBaHHE 110 TUIY MACIISTHOKHCIIOTO OpOKEHUS;
0) OHa OKHCIIAeTCS MUKPOOPTraHU3MaMH 10 OKCUKHUCIIOT, a 3aT€M JI0
KOHEYHBIX IIPOYKTOB — YIJIEKUCIIOIO ra3a u BOAbL;
B) [Ipoucxoaut npouecc ocaxapyuBaHus;

r) O6pa3zoBaHuE TIIIOKO3HOM MaTOKHU.

8.B aH8,3p06HI>IX YCIOBUAX B PA3JIOKCHHUU LCJUJIFOJIO03bI  BCAYyIIaAd
IPHUHAIJIC)KUT MUKPOOPraHU3MaM M3 poJa:

a) Pseudomonas;

0) Clostridium;

B) Ruminococcus;

r) Cytophaga.

poJib

9.B a3poOHBIX yCIOBUAX B Pa3IOKEHUU LEIUIIOI03bI BEAYIAsl POJIb IPUHAIEKUT

rpubam u3 poja:
a) Pseudomonas;
0) Cytophaga;
B) Trichoderma;

r) Azotomonas.

10.Bce ximocTpuanu sSBISAIOTCA. ..
a) AHaspobamu;
0) Aspobamu,

B) O06a BapuaHTa NpUEMIIEMBI J1JI HUX.

11.1emrono30pa3pymamux 6aKTepHii OTHOCHT K...
a) dororpodam;
0) Xemotpodawm;

B) ['eteporpodawm;
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r) XemuoTtpodam.

12.Haubonee OnarompusiTHas Temmeparypa i IEJUII0JI030pa3pyLIalonIuX
OaxkTepuit?
a) 4-100°C;
0) 5-220°C;
B) 100-220°C;
r)-25- 5°C.
13.B Oomotax ¢ OorarbiM MHUHEpPaJbHBIM MUTAHHEM YHUCJICHHOCTb
LEJUTI0JIO30Pa3pyIIAIINAX OAKTEPHIL. . .
a) He uzmensercs;
0) YBenuuuBaeTcs,
B) YMeHbIIaeTcs.
14.bosiee aKTUBHO pa3pylIAOT LEILTIOIIO3Y:
a) TepmodunbHbie OakTepUn
6) Me3zoduibt
B) OnnHaKoBO OBICTPO
r) OauHAKOBO MEJJICHHO.
15.Kak nHa4e Ha3bIBAIOT IEJUTIOI030pa3PYIIAOITIe OaKTepUH?
a) XeMOCHHTE3UPYIoIlIHe OaKTepuu;
6) lluanoGakrepuu;

B) Knerounsle 6akTepuu;

r) KnetyaTKoBble bakTepuu.

JlaboparopHnasi pa6ora Ne /. KosinuecTBeHHbIH yueT OaKkTepuii B mpodax BOAbI.

Onpenenenne KOJIM - TUTPA U KOJIH- HHACKCA KHIIEYHOH NMAJ0YKH

Heap padorbl. OcBOUTh METOABI O0TOOpa MpOO BOJBI, UX MOCEBAa M ONpEACTICHUS
OaKTepraIbHON 3arpsI3HEHHOCTH BOJBI.
Martepuaasl u oGopyaoBanume. MUKpPOCKOI, TMpeAMETHbIE CTekia, Oak-

TEPUOJIOTUYECKHUE TETIHU, CIIUPTOBKA, cTepuiibHble Yamku [letpu ¢ MIIA u cpenoit
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OHI0, wuccleayeMble MpoObl BOJBL, CTOJMK JJI OKpPAIIMBAaHUS IMPENaparTos,
MIPOMBIBAJIKA C BOJIOM, KPAaCHUTENMU JJIs1 OKpPacKu Mo ['pamy, yCTaHOBKAa BaKyyMHOU
¢unbrpanumn «Bnanucapr», MeMOpaHHble QUIBTPEl ¢ auameTpoMm mop 0.2 MKM,
cucteMbl HHAUKaTopHbie Oymaxusie (CUB), ana naentTudukanum s1- TepoOaKTepHid,
CTEpUIIbHBIN (PU3UOJIOTUYECKUI pacTBOP; TepMocTaT ¢ TeMuneparypoit 37 °C.
Muxpodgiopa BoabI

B Boae K0J1M4eCTBO MUKPOOPIraHU3MOB 3HAYUTEIBHO BhILIE, YeM B BO3AyXe, TaK
KAaK MHOTHE M3 HHX CIIOCOOHBI XWTh M Pa3BHBaThci B Boge. B 1 mi (cM®) Bomb
MOBEPXHOCTHBIX HCTOYHUKOB MOXKET HAaXOIUThCS 10 MHWJUTMOHA MHUKpoOoB. B

apTe3MaHCKON BOJIE MUKPOOOB OUYEHb MAJIO.

[ToBEpXHOCTHBIE BOJBI PEK, 03€P, BOJOXPAHUIIUIL 3arPA3HAIOTCS CTOYHBIMU BOJAMH
HACEJICHHBIX MMyHKTOB, MPOMBIIIJIEHHBIX MPEAIPHUITHI U )KUBOTHOBOJUYECKUX (PEPM.
MukpoOHoOe 3arpsi3HeHUE BOJIbI BO3pAcTaeT TaKXKE IOCIE OOWIBHBIX JOXKAEH U
BECEHHEro MoJoBOAbs. IIpoTouHble Bomoembl (peKH, KaHajibl) OO0JaJaroT
CIOCOOHOCTBIO K CAMOOYHILIEHUIO, KOJIMYECTBO MUKPOOOB HUXKE MECTa 3arpsA3HEHUs
PEKH MOXET CYIIECTBEHHO HE U3MEHATHCS, & YEPE3 HEKOTOPOE BPEMS YHCTOTa BOJBI

B PCKC BOCCTAHABJIMBACTCAI.

Bona ciyxuT QakropoMm mnepeAauyd KHUILIEYHbIX WH(EKUUH (AU3EHTEPHH, XOJIEpPHI,
OprorrHOTO TH(dA W Jp.), BO30OYAUTEIN KOTOPBIX IIOINAJAI0T B HEE CO CTOYHBIMH
BOJIaMHU. MHOTHE aTOTEHHBIE MUKPOOPTaHU3MBI (XOJIEPHBI BUOPHOH, BO3OYIUTEIH

TyOepKyJse3a u Jp.) MOTYT COXPAHITHCS B BOJIE 10 HECKOJIBKUX MECSIIEB.

Ha mnpeanpustusx mnuTaHus ODKHA HCIOIB30BAThCS BOJA TOJBKO MHUTHEBOTO
KauecTBa, MPOoIIe/IIias OYUCTKY U 00e3BpEKUBAHUE.

Xoa padoTbI
1. OtGepute poObI BOBI B CTEPUIIbHBIC (PIIAKOHBI UK KOJIOBI B 00beMe S0 umu 100
MJI HETIOCPEJICTBEHHO Tepe]] HauajaoM 3aHsATHs: a) MpoOy BOJOMPOBOIHON BOJBI; 0)
npo0y W3 OTPHITOTO Bojoema (pyde, ko4, npyn). Jlo Hadanma 3aHsITHS (TIOCEBA)

poObl MOXKHO XpaHUTh He Oosee 3 4 npu Temneparype He Boiie 4 °C.
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2. IlpurotoBbTe psin mocieayromux 10-KpaTHBIX pa3BeACHUN OTOOpPAaHHBIX MPOO B
npoOupKax, B 3aBUCUMOCTH OT HPENojiaraeMoil YUCICHHOCTH MUKPOOPTaHU3MOB B
npoGe. JIjisi mpUrOTOBJICHUSI Ka)XIOTO TOCIEAYIONIEr0 pa3 BEACHHS HUCIOJIb3yWUTe
HOBYIO ITUIIETKY.

3. Ilonmyuennslie pa3Benenus B oobeme 0,1 mit moceiite (Ha Kaxkaoe pa3BeieHue 1o 2
- 3 yamku): a) Ha MITA nis ompeneneHus o6iiero uuciia 6akTepuii; 0) Ha cpemy
Oupo gna ydera BI'KII (Oaktepum rpymnmbl  KAIMIEYHOW — MAJOYKH — WIIA
AHTEPOOAKTEPHUN).

4. B vamku Ilerpu ¢ MIIA u cpenoit Ouno BHecute no 0,1 M1 mociex Hero u

MPEANOCIEHET0 Pa3BEACHUN, PABHOMEPHO PACIPEICIUTE KaIUIl0 HHOKYJIATAa Ha
NOBEPXHOCTHU arapa, oKayuBasi 4alky, U octaBbTe Ha 30 MUH 1Js aacopOLuu Npu
KOMHATHOM TEMIIEPATYpE.

5. 3acesHHble yamku [letpu yepe3 30 MUH epeBEpHUTE BBEPX THOM U IIOMECTUTE B
TepMocTtar Tipu Temmeparype 28 - 37°C ana  BbIpamuBaHusS Me30(UIBHOM
Mukpogaopbl. KonnuecTBo OakTepuii yuuTsiBaiiTe uepes3 1-2 cyTok.

6. BonomnpoBoaHyto BOOy HCCIEAYHTE TakkKe METOAOM MEMOpPaHHBIX (PUIBTPOB,
KOTOpBIE TPOCTEpWIN3yWTe KunsyeHuem B TedeHue 30 mMuH. DUIbTpOBAIBHYIO
yCcTaHOBKY «Biagucapt» moarotoBbTe K paboTe BMECTE € IIPEnogaBaTeieM.

7. TlpodumnbTpyiiTe mpoOy BomonpoBogHON Boabl B 00beme 100 mi. CTepuiIbHBIM
NUHLIETOM (QUIbTP akKypaTHO nepeHecute B damky Iletpu ¢ MIIA (mns
ompeesIeHus 00IIero yucia 0akTepuil) U cpeor DHI0 U TOMECTUTE B TEPMOCTAT C
temneparypou 37°C.

8. YuuThIBaliTe KOJIMYECTBO KOJOHHMM CIEAYIOIIUM oOpa3om: OHO yamku [lerpu
MapKepOM pa3JeINTe Ha PABHBIE CEKTOPHI, YYTEHHBIE KOJOHUM OTMEYail T€ TOUKaMU
Ha crekiie. st onpeaeneHust TUTpa MOACUUTANTE CPEeTHEE YMCIIO KOJIOHUM Ha YalllKke
Y YMHOKbTE€ Ha Pa3BEJICHUE.

9. Ins noarBepxkaeHus npuHaaiexxHoctd K BI'KII u3 kogoHui, BEIPOCIINX HA Cpeje
DHJI0, TMPUrOTOBbTE (PUKCHpPOBAHHBIE Ma3KH, OKpachTe HX 10 [’pamy,

MIPOMUKPOCKOTUPYHTE.  ['pamoTpuniatenpbHbie  OaKTepuu  MPOTECTHPYHTE  TI0
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OMOXMMHMYECKUM CBOMCTBaAM C cucTeMoil uHaukatopHoil Oymaxknoit (CUB) nns
UJCHTU(UKAIIIT SHTEPOOAKTEPHIA.
10. ITogcunTaiiTe KOIUYECTBO KOJIOHNM KUIIIEYHOM MAJIOYKHA B 1 MJI BOJIBI.

11. Pe3ynpTaThl 3anumuTe B Ta0M. 4.

Ta6auna 4. KosiuyecTBeHHBII y4yeT OaKTepuii B Ipo6ax BoabI

Howmep npoOsi O6mee uncio 6akrepuit B | Komu-tutp
1 Mu1 BOEI

Tema 5. OcHOBBI OMOTEXHOJIOTHH.

Teopernueckas 4acTb.

buotrexHonoruss — Hayka O crnocobax co3faHus MNPOAYLEHTOB OHOJOTHYECKU
AKTHUBHBIX BEIIECTB HA OCHOBE JKUBBIX OpPraHU3MOB M  HCIIOJb30BaHUU
OMOJOTUYECKUX OOBEKTOB U OMOJIOTMYECKUX MPOIECCOB B TEXHUKE, TPOMBIITUIEHHOM
MIPOU3BO/JICTBE, OXPaHE OKPYKAIOIIEH CpeIbl.

UYenoBek MCIOIb30BaI OMOTEXHOJIOTHIO MHOTHE THICSUH JIET: MMBOBAPEHHE, BHIIEUKA
xje0a, XpaHEeHHE U TiepepadboTKa NPOAYKTOB IyTeM (epMeHTaluu (ChIp, YKCYC, COYC,
MBLJI0, MPOCTEHIITNE JIEKAPCTBA, MEpPepadOTKa OTXO0B).

Pa3pabGoTka METOAOB TCHHOM  HMHXXCHEPHHM, OCHOBAaHHBIX Ha  CO3/IaHUH
pekomOuHanTHbeIX JIHK, npuBena k «OUOTEXHOJIOTHYECKOMY OyMYy» M 3HAUUTEIHHO
YCKOpPHJIa Pa3BUTHE OCHOBHBIX OTpaciiell OMOTEXHOJIOTUH.

B 50-60-x romax XX Beka CTaJili MHTEHCUBHO Pa3BUBATHCSI MHOTHE HAINpPaBICHUS
OMOTEXHOJOTUYECKON TPOMBIIIJIEHHOCTH: CEJIbCKOE XO3SMCTBO, MPOU3BOJICTBO
XUMHUUYECKUX BEIIECTB, YHEPTETUKA, KOHTPOJIb 32 COCTOSIHUEM OKPY>KalOIlle Cpelibl,
MUILEBasi TPOMBIIIJIEHHOCTh, MATEPUAJIOBEICHUE, MEUIIMHA.

Hcnonp3oBanne  JMOCTMXKCHHM  HAyKH B~ OMOTEXHOJOTHM  CBSI3AHO €
byHIaMEHTAIBHBIMUA ~ HUCCIICJIOBAHUSIMUA, KOTOPBIE OCYIIECTBIAIOTCS Ha CaMOM
BBICOKOM COBPEMEHHOM YpOBHE. MOKHO MEPEUHUCINTh BAKHEHUIIIME OTPACId HAYKH,
KOTOpPbIE BHECIM M BHOCST OOJIBIIION BKJIAJl B OCYIIECTBIEHHWE TOTO WM HHOTO

OMOTEXHOJOTUYECKOTO  Tpollecca:  MHUKPOOWOJOTHs, TEeHETHKa, OUOXUMUSI,
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XUMUYECKass TEXHOJIOTHS, TEXHOJIOTHS MHUIIEBON MPOMBIIINIEHHOCTH, JJICKTPOHUKA H
np. PasBuTHe  OTHENBHBIX  MEPCHEKTUBHBIX  Pa3fesioB  OMOTEXHOJIOTHU
OCYUIIECTBJISIETCS. TPU TECHOM MEXIYHAPOJHOM COTPYJHUYECTBE CHEIUATUCTOB,
YUEHBIX U TEXHOJOroB. Hampumep: B 00651aCTH T€HHON MH)XEHEPHUH JIUIIbL HEMHOTHE
Hay4YHbIE KOJUIEKTUBBI B MHpE 00JIafaloT JOCTATOYHBIM OIBITOM padOThl, HO HX
pa3paboTKu OBICTPO CTAHOBATCS JOCTOSHUEM MHUPOBOM HAyYHOU OOIIECTBEHHOCTH.
Bo3HUKHOBEHHE COBPEMEHHOM OMOTEXHOJIOTHUHU ObUIO OB HEBO3MOXKHO U €3 YCIIEX0B
B pa3pabOTKEe HHCTPYMEHTAIbHBIX METOJIOB HCCIICJOBAaHUN, OCHOBaHHBIX Ha
UCIIOJIb30BaHUU  COBPEMEHHEHIIMX MNpuOOpOB KaK OTEYECTBEHHOTO, TaK U
3apy0eKHOTO MPOU3BOJICTBRA.

B m00oM OMOTEXHOJOrMYECKOM Mpolecce HeoOXoauMo 00s3aTebHOE ydacTue U
B3aUMOJICHCTBUE MEXKIYy COOOM OpraHu3MoB (OakTepuu, TpUObI, APOXKKU U T.JI.) C
cyOcTpaToM (TMTaTelbHAsI Cpela WM BEIIECTBO, pasjiaraeMoe€ TeM WM HHBIM
MUKPOOPTaHU3MOM).

CoBpeMeHHas MPOMBIIIITICHHAs! OMOTEXHOJIOTHS BKIIIOYAET YEThIPEe OCHOBHBIE CTAIUU:
1 — BBIOOp mITaMMa MHKPOOPTaHHM3Ma WM KYJIbTYpbl KIETOK, O00JIaJalomux
MOBBIIICHHON TPOYKTUBHOCTHIO;

2 — moadop MNUTATEeNIbHOW Cpenbl, 00eCleYMBaIONICH ONTUMAIbHBIM OWOCHUHTE3
LIEJIEBOrO MTPOJYKTA;

3 — KyJbTUBHPOBAHHUE KIETOK-TIPOAYIIEHTOB;

4 — BBIJICJICHHE IIEJIEBOTO MPOAYKTa, €ro 00paboTKa, OUMCTKA, MOTYyUYEeHUE TOBAPHOM
(bOpMBI 3TOTO MPOAYKTA.

Cam TepMuH «OMOTEXHOJOTUS» HE cpa3y crayi oomenpuHsAThiM. CiioBo «bio»- B
NEPEBOJIE C TPEUYECKOro <OKHU3HBbY. «technos»- crmoco0, MeToa HHAYCTPUAIBLHOTO
npousBoAcTBa. [l wmcnonp3oBaHus Hamboyiee TECHO CBSI3aHHBIX C OHOJIOTHEH
pa3HOOOpa3HBIX  CIMOCOOOB  MOJydYeHUs] OHOJOrMYECKd AaKTUBHBIX  BEIIECTB
NPUMEHSUTM  Takue TEPMHHBI, KaK TMPUKIAJHAS MHKPOOUOJIOTHS, TPUKIIATHAS
OMOXMMHUSI, TEXHOJIOTHs EepPMEHTOB, OMOUHKEHEPH S, TIPUKIIaTHAS TeHETUKA U T.1I.
Panee He MMenoch Hay4yHBIX MPEJICTaBICHUNA O Mpolleccax, JEeKalMX B OCHOBE

Pa3INYHBIX TGXHOHOFHﬁ, OAHAKO Ha IMPOTAKCHUU TBhICSYEIICTUI YCIICIIHO
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WCITOJIB30BAJICSI METOJ] MUKPOOHUOIOTHIECKON (PepMEHTAIMH TSI COXPAHCHHUSI TTHIIIN:
MOJIyYCHHE ChIpa, YKCyca, yJIydIlleHWe BKyca, BbITIEYKa xje0a W TPUTOTOBIICHUE
COEBOT0 COycCa, NPOM3BOJCTBO CHUPTHBIX HamuTkoB. Hambonee napeBHsss u, B
HACTOSIEE BpeMs, BaXKHAs B JICHE)KHOM HCUMCICHHM OTpacib MHUIIEBOU
MIPOMBIIINIEHHOCTH — NMBOBapeHue. [lepBriii perent nuBa 6pu1 00HapysxeH 6000 et
70 Haren 3pel B apeBHeM BaBuione, a okono 3000 net 1o H.3. ObUI0 M3BecTHO 20
cOpTOB muBa. B HacTosiiee BpeMsi BO BCEM MHPE €KETOAHO MPOU3BOAUTCS OKOJIO
1011-1012 auTpoB nmuBa pa3IMYHBIX COPTOB U HAMMEHOBAHUIA.

bnarogapst tpymam JI. Ilactepa B koHue X1X Beka ObUlM CO3JaHbl peajbHBIC
MPEANOChUIKN JJI1 JaTbHEUIIEro pa3BUTUSI MPUKIaAHOW MukpooOuosoruu. Ilactep
YCTaHOBWJI, YTO MUKPOOPTaHU3MbI UTPAIOT KIIFOUEBYIO POJIb B IMpolieccax OpoKeHHUs,
U TOKa3all, YTO B 0Opa30BaHUMU OTACJIBHBIX MPOAYKTOB YYaCTBYIOT Pa3IUYHBIC UX
BUIbl. Ero wucciaegoBaHus MOCITYKWJIM OCHOBOM pa3BUTHS B Hadaine XX BeKa
OpOAMIIBHOTO TIPOM3BOJICTBA OPTraHUYECKUX PACTBOPUTENCH (alleToHa, H3TaHOIA,
OyraHona | wu3omporaHona). Bo Bcex 3THX mporeccax MHUKPOOPTaHU3MbI B
OECKUCIIOPOTHON Cpelie OCYIIECTBISIOT TMPEBpallleHue YIriIeBOJAOB pAaCTEHUU B
IIEHHbIC TPOJAYKTHl. B KauecTBe MCTOYHUKA AHEPIUM JJIi POCTa MUKPOOBI B ITHX
YCJIOBUSIX UCIOIB3YIOT U3MEHEHUS SHTPOIUHU MPHU MPEBPAILLIEHUH BEUIECTB.
3HAUUTENBFHBIM  JTAallOM B  pPa3BUTUU OWOTEXHOJOTHMU OblIa  OpraHU3aIus
MIPOMBIILJICHHOTO TTPOU3BOJICTBA aHTUOMOTUKOB. OCHOBAHUEM JIJISl STOTO TTOCITYKHUJIIO
orkpeiTie B 1940 1. ®nemunrom, @mopu u YeWHOM XHWMHOTEPANEBTUYECKOU
aKTUBHOCTHU NMeHUIIMUIMHA. Kak n3BecTHO, JaHHBIN aHTUOUOTUK U €T0 MPOU3BOJICTBO
3aHUMAJIM OJHO M3 BEAYIIUX MECT B MEIUIIMHCKOW OMOTEXHOJIOTUU JI0 HACTOSIIETO
BPEMEHU.

Hcnonb30BaHre MUKPOOPTAaHU3MOB TP MEPEepadOTKE OTXOJ0B HE TPEOYET CO3aHuUs
CTEpWIbHBIX YCJIOBUH, HAIPOTUB, Ye€M OOJIbIIIE PA3HBIX MUKPOOPTAHHU3MOB Y4aCTBYET
B JIaHHOM Mpoliecce, TeM jyuiie. [Tporiecc MuHepanu3anmu OpraHu4eckux OTX0/I0B B
a’pOOHBIX YCJIOBUSX, OCHOBAHHBIA Ha UCIOJIB30BAHUHA MUKPOOPTAHU3MOB aKTUBHOIO
uia, Ob11 pazpaboran B 1914 roxy. C Tex mop OH CyIIECTBEHHO MOJCPHU3UPOBAH,

cran 0OoJiee CI0KHBIM W MMPOU3BOAUTCIBHBIM, W HCIIOJIB3YCTCA BO BCEM MHPC JIA
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nepepaboTKM CTOYHBIX BOJ. YTHUIU3alUMs CTOKOB B aHa’POOHBIX YCIOBHSIX

CMEIIaHHOW MUKPOQIOpoH BbI3bIBaeT oopazoBanue ouoraza (CH4 u CO2), koTopslit

UCIIONB3YyeTCsl Kak JemeBas sHeprusa. OOHO M3 MEPBBIX MECT IO HPOU3BOACTBY

ouoraza 3aHumaer Kwutaii (okosmo 20 MWIIMOHOB TeHepaTopoB Owuorasza). B

MOCJIETHUE TOJAbl TPUMEHSIOTCS HEOOJbIIME YCTAaHOBKH, MpeIHAa3HAYCHHbBIC JIJIst

nepepadoTKU OTXOA0B CENbCKOTO XO341CTBA.

Haubornee MHTEHCHBHO OMOTEXHOJIOTHYECKas MPOMBIIUIEHHOCTh CTajia Pa3BUBATHCS

IIOCJIE BTOPOM MHUPOBOM BOMHBI. TONYKOM K €€ Pa3sBUTHUIO MOCIYKUJIU CIIEIYIOLINE

OTKPBITHSL:

— YotcoH u Kpuk B 1953 r. ycTaHOBHIM TPOCTPAHCTBEHHYIO CTPYKTYpy JAHK.

— bnaromaps paboram CosHrepa mo CTpyKType O€NKOB (CTPYKTypa HHCYJIMHA), a

Takke OamaHa u barra (1967 r.) mo nmerpamauuu O€NKOB, MOSBUIMCH MPUOOPHI

aBTOMATUYECKOTO  OINpEAENICHUs]  CTPYKTYypbl  O€NKOB  (IIOCIIEIOBATEIbHOCTH

aMUHOKHCHOT, 1978 1.).

— B 1980 rony B Kamudopuuiickom yHUBEpCUTETE OBLI CKOHCTPYUPOBAH

CEKBEHAaTOp OEIKOB, KOTOPBI MOTI OINpeAesaTh MocienoBaTebHOCTh Oosiee 200

AMUHOKHUCJIOT B JIEHb.

— Ilo ycranoBnennou crpykrype [JHK Hawanuch wuccrnenoBaHusi 1O CHHTE3Y

ouononumepoB. B 1977 r. B MEIUIMHCKOM HAIMOHAJIHLHOM IIEHTpe «XOym »

(Kanmudopuust) cuntesupoBan reH comartoctatuHa (Mrakypa); B 1979 r. — ren

MHCynuHa yenoBeka; B 1980 r. — Mtakypa co3iail CHHTE3aTOp I'€HOB.
IKOOMOTEXHOJIOT U

Ha panHOM »3Tame OMOTEXHONOrWsl Mpejaraer psja NyTed, K OCYUIECTBICHUIO

KOTOPBIX B IIMPOKHMX MaciuTabax, MOXHO MPHUCTYNHUTh B HacTosiee Bpems. Croaa

OTHOCHUTCH:

1. [TepepaboTka OTXOAOB METAHOBBIM OpOXKEHHEM, B pe3yJbTare KOTOPOTO

oOpa3zyeTcs JeTKO TPaHCIOPTUPYEMOE TOTIIMBO METAH.

2. 3aMeHa  XMMHUYECKHMX  MECTUUMIOB Ha  MECTHLMIBl  MUKPOOHOTO

MPOUCXOXKJICHUS, WCIOJB3Yysd BHUPYCHI, TPHUOBI, MPOCTEUIIUE, CIOPOOOpa3yIOIINe
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Oaktepuu. Hampumep, H3rOTOBIEHHbIE TAaKUM NYTEM HWHCEKTULHUIBI JIEUCTBYIOT
TOJIBKO Ha OMpPEACICHHbIE BPEAHbIE HACEKOMbIE, OCTABJISASI HEBPEAUMBIMU MOJIE3HbBIE.

3. Jnda UWHOUKAIMK ~3arps3HEHU  pa3IMyHOTO MPOUCXOXKICHUS  BMECTO
XUMUYECKAX PEareHTOB, BO3MOXXHO WCIIOJIb30BaHUE OMOCEHCOPHI — (HDEPMEHTHBIC
ANEKTPOJBl WM MMMOOWIIM30BaHHBIE KIETKHM MHKPOOPraHu3MoB. B HacTosiee
BpeMs JIMJEpaMH B MPOU3BOACTBE OMONATYUKOB M OMOYMIIOB SIBIISIIOTCS SITOHCKUE
KOMIIaHUHU.

4, K oTxomam cenbckoro xo3s4icTBa BCTpeYalOUMX Hauboliee YacTo W
IIOBCEMECTHO, OTHOCHUTCSI COJIoMa. B CBSI3M € HHM3KOW CKOPOCTBIO Pa3IOKECHHUS
COJIOMY MPAKTUYECKU HE UCIIOIB3YIOT. BUOTEXHOIOTHA MpejiaraeT MHOKYJIMPOBAHUE
COJIOMBI C accollMalyed IEJUTIONIOIUTUYECKUX TPUOOB, a30TOQUKCHUPYIOUIUX U
noJyiucaxapua000pasyromux oakrtepuil. Takyro coJoMy MOXKHO 3alaxuBaTh B 3€MIIIO
B KayecTBE OPraHUYECKOro yAOOpeHHs, a TakkKe CIYCTS HEKOTOpPOe BpeMs
HCII0JIb30BATh KaK BHICOKOOEIKOBBIN BUTAMUHU3UPOBAHHBIN KOPM.

) HeBooOpa3umoe KOJIMYECTBO MIACTMACC, KOTOPBIE UCIOJIb3YIOTCS B OBITY U
Ha MPOU3BOJICTBE, 3aMOJIOHUIIO BCe CBAIKU. B OMOTeXHONOTHMU BeAyTCS PabOTHI IO
CO3/IaHUI0 OMoMONIMMEPOB. bromosuMepbl — 3KOJIOTUYECKH YUCTHIN MPOAYKT, OHU HE
TOKCUYHBI, MOABEPKEHBI OMOJIETpaIallii, HE 3arpsI3HAIOT OKPYKAIOITYIO CPEy.

VYike cerogHss MHOTHE CTpPaHbl HMCHBITHIBAKOT HEXBATKYy YUCTOM IMPECHOM BOJBL
buorexnonorus, mnpemiaraeT 2 MeToJa OYMCTKM BOAbL. [IepBBIM € MOMOIIBIO
OakTepuii poga Pseudomonas, koTopsie MOTYT YTHJIM3UPOBAaTh HA(TaIMH, TOIYOJI,
anKaHbl, Kam($opy, UHCEKTULIUJIBI, TepOULIUIBI U APYrue KCEHOOUOTHUKH. B ocHOBe
BTOPOTO METOJIa JIC)KUT MPUMEHEHUE B OYMCTKE BOJIbI aKTUBHOTO MJIa. AKTUBHBIN WJI
Ha 70% cocrouT W3 XUBbIX opraHu3MoB U Ha 30% — u3 TBEPABIX YacCTHUIL
HEOPraHUYE€CKOW MPUPOIBI.

6. 3arps3HeHHE TOYBBI — OJIHA M3 CEPbE3HBIX IKOJIOTHMUECKUX MPOOJIEM, C KOTOPOH
CTOJIKHYJICSI COBPEMEHHBIN UelloOBeK. BUOTEXHOIOTHS MpeaaraeT METOIbl OUYUCTKH C
MOMOIIBI0 OakTepuii W TPUOOB. DKOHOMHYECKH CTOMMOCTh OaKTepHaIbHOH W

rpUOHOM OYMCTKH OJIMHAKOBBI, OAHAKO MPUMEHEHHE TpUOOB OOBIYHO COKpAIIaeT
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CPOKH Jerpaganuu 17§ MIO3TOMY CYILIECTBEHHO YJIELIEBIISET eé.
JlaGopaTopnas padora Ne 8. CnuproBoe OposkeHune

1. I{esix 3aHATHA: OCBOUTH OMTEXHOJIOTHIO CITUPTOBOI0 OPOKEeHMS.

2. Boripochl ¥ 3a1aHus AJ151 CAMOIIOATOTOBKH

1. OGuIme yciaoBusi CHUPTOBOTO OPOKEHUS.

2. X¥MH3M Tpoliecca CIUPTOBOTO OPOKEHHUS.

3. MuKpooOpraHu3Mbl, Y4acCTBYIOIIHE B IPOIIECCE CHUPTOBOTO OpPOXKEHHS W HX
XapaKTEPUCTUKHU.

4. CyOcTpaThl MUTaHUS U YCIOBHS KyJIbTHBUPOBAHUS IPOXIKEH.

5. IIpakTyeckoe UCTOJIb30BAHUE CITUPTOBOTO OPOKEHUS B HIKOJIOTUUECKUX IIENISX.

3. O6opynoBanne U MaTePHAJIbI

KonOsr Ha 250 M, caxapo3a, NEKapCKHUE JPOKKU, MEPHbIC LHWJIUHJIPHI, MPOOKH U
W30THYTHIE CTEKJISTHHBIE TPYOKH, BOJSIHbIC OaHU, AIEKTPUUYECKUE TUIUTKH, OapUTOBas
BOJa, MPOOHMPKH, CHUPTOBKA, KOHIEHTPUPOBAHHAS CEpHAsi KHUCJIOTa, MHPOOKU C
NPSIMBIMH CTEKISIHHBIMU TpyOkamu, KoCr,Oy.

Teopernuyeckasi 4acThb.

Bo30yauTenu cnupToBOro OpoKeHUs MIUPOKO PacHpoCcTpaHeHbl B npupoae. Takumu
SBJISIIOTCSL  JIPOKXKEBbIE TpuUOBI, TUIECHEBBIE TPUOBI M HEKOTOphIE OaKTepuu.
KynbTypHbl€ IpOX:KH BBIBEAECHBI IyTEM JIUTEIBHON CENEKUHUH U3 TUKUX IPOXIKEH.
K aumoTHOCSTCS Saccharomices cerevisiae. DT NPOAOKU OTIWYAIOTCS OT JAUKHUX
TE€M, YTO CIOCOOHBI BBIAEPKUBATH OOJBIINE KOHIIEHTPAIMU CIHUpPTa B Cpeje,
00pa3yroT MeHbIlle TOOOYHBIX MPOAYKTOB OposkeHus. BciaeacTBue 3TOro mpoiiecc
OpOXKeHHsI C UX ydacTHeM HJeT Oojee HMHTEHCHBHO W JIacT JIyYIllM€ KOHEYHbBIE
PE3YJIBTATEHI.

CyMMapHO Mpo1iecc CHUPTOBOTO OPOKEHUU BbIPAKAETCS CIACAYIOIINM YPaBHEHUEM:
C6H1206-»2C2H5OH + 2C02+130 KI[)K

5. Xoo pabomur

B xon6y emkocThio 250 M HanmBaroT 50 mi1 20%-HOro pacTBopa caxapo3bl U OKOJIO
1 r mekapckux apoxokei, pazBeaeHHbix B 10 mu pactBopa caxapo3sbi(20%).(dpoxoku

CJICAYET pa3BCCTH 3a 4aC 10 3aHATHUA U IIOCTABUTH B TCILJIOC MECTO, yTOOBI MOBBICUTH
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X aKTHUBHOCTH). Konly 3aKkphIBaloT MpOOKOW ¢ M30THYTOH CTEKJISTHHOW TPYOKOM.
Hwxuuil koHen TpyOKu morpyxaioT B mpoOupky ¢ O6apurom. Konby ¢ Opomsimeit
KUJKOCTBIO TOMENIAIOT Ha BOASHYIO 0aHIO, B KOTOpPOW MEPUOJIUYECKUM
MOAOTPEBAHUEM MOJIEPKUBAIOT TemmepaTypy okoyio 35-40°C. Uepe3 HECKOJIBKO
MUHYT TOCJE€ YCTAaHOBKHM IMpUOOpa B MPOOHPKY C OapuUTOM HAYMHAIOT IMOCTYIATh
NMy3bIpbKU Ta3a. BHayane OHU BBIACIAIOTCS HEPABHOMEPHO, TOMYKAMH, TaK KakK U3
KOJIOBI BBIXOAMT Harperbii Bo3ayx. UepesHexkotopoe Bpems (10-15muH)my3slpbku
HAYMHAIOT BBIXOJUTh PABHOMEPHOM IIEMOYKOM.

Mo>HO cuMTaTh, YTO K STOMY BPEMEHHU BECh BO3JyX W3 KOJOBI BHITECHEH U Yepe3
TPYOKY BBIXOJUT OJIMH U3 NMPOJYKTOB OpPOXKEHUS - YTIIEKUCIBIN ras3.

bapuTtoBas BoJa MHTEHCHMBHO MYyTHEET Bcliie[CTBUE oOpazoBaHus ocagka BaCOg.
Jlokazatb OOpa3oBaHME CIUpPTa Ha TOM K€ 3aHITUU HE YyNacTcsd, TaK Kak €ero
HAKaIUIBAETCS 33 3TO BpEMsI HEJOCTATOYHO.

KonOb1 ¢ Opopsiieil )KUIKOCTBIO 3aKphIBAIOT BATHBIMHM MPOOKaMHU U OCTaBIISIIOT 110
cClIeNylomero 3aHiaThs B KomHate. Ha criexyromem 3aHSATUM B KHIKOCTHU
OOHapyKUBAIOT CIUPT.

B npobupky k 2—3 M1 uccienyeMoi KUAKOCTH J00aBISIOT KPUCTAILNTMK OUXpoMara
KaJIMs U HECKOJIBKO Kanesb KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOThI, HATPEBAIOT CMECH
Ha cnupToBKe. L[BET XMAKOCTH INPU 3TOM HM3MEHUTCS JO 3€JIEHOrO0 BCIIEACTBHE
OKHCJICHUS XpOMa. BeIIEISIONnACS YKCYCHBIN albJeTH/I OULyTUM MO 3aaxy.

XoJ peakuuu:

K2CF207 + 4H2804 + 3C2H50H'»K2CF2(SO4)4 + 3CH3CHO + 7H20

ObHapyceHue cnupma 0meoHKou

Konby ¢ OpoauibHON KUIKOCTHIO 3aKPBIBAIOT MPOOKOM, B KOTOPYIO BCTaBJICHA
Uaylnas BBEpX npsiMas crekisiHHas Tpyoka anmunoi 40—50 cm. Konby HarpeBarot 10
pPaBHOMEPHOTO KWIIEHUS >KMJIKOCTH M K KOHIy CTEKJISIHHOM TpPYyOKH MOJHOCST
rOpsIIyI0 JYyYUHKY.Beinenstonyecss mapsl ciupTa BOCIUIAMEHSIOTCS, HaJ TPyOKon
BO3HUKAET 2P(HEKTUBHBIN (pakes1, HaOII01aeMbI B TE€UEHHUE HECKOJIBKUX CEKYHI.
Kunenne #He MOWKHO OBITh CHMIIKOM OYpHBIM, WHA4e KHUAKOCTh Oyner

BBITIJIECKUBATHCS Yepe3 TPYOKYy U racuTh (hake.
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8. MPOBEPOYHBIE TECTbI

8.1. TecToBble 3a7aHus M0 TeMe « MUKPOOMOIOTHYECKHE UCCTETOBAHU
1. Kakyto nonymnsinuio MUKPOOPTaHU3MOB HA3bIBAIOT YUCTOM?

a) COCTOSIIIYIO U3 MUKPOOPTaHU3MOB OJIMHAKOBOI MOp(hoI0THy;

0) COCTOSIIYIO U3 MUKPOOPTAaHU3MOB OJIHOTO BUJIA;

B) COCTOSIIYIO U3 MUKPOOPTaHU3MOB C OJJMHAKOBBIMU OMOXUMUYECKU MU
CBOMCTBaMH;

I') COCTOSIIIIYIO U3 MUKPOOPTAaHU3MOB C OJIMHAKOBBIMU KYJIbTYpPaJIbHBIMU CBONCTBAMHU.
2. Kakyo nonyJisiliit0 MUKpOOPTraHU3MOB Ha3bIBAIOT CMEIIaHHOW?

a) COCTOSIIIYIO U3 MUKPOOPTaHM3MOB pa3HOi MOP(OJIOrny;

0) COCTOSIIYIO U3 MUKPOOPTAaHU3MOB C pa3HbIMU OMOXUMHUUYECKHUMU CBONCTBAMU;
B) COCTOSAILYIO U3 MUKPOOPTraHU3MOB pa3HbIX BUJIOB;

I') COCTOSIIIIYIO U3 MUKPOOPTaHU3MOB MO-PAa3HOMY OKparuBaronuxcs no ['pamy.
3. Uto Takoe MHOKYJISALMS MUKPOOPTaHU3MaMU?

a) BHECEHUE MUKPOOPIaHU3MOB B HECTEPUIIBHYIO CPENY;

0) BHECEHHE MUKPOOPTaHU3MOB B JKHUIKYIO TUTATEIBHYIO CPEY;

B) BHECEHHE MUKPOOPTraHW3MOB B CTEPUIIBHYIO CPENY;

') BHECEHHE MUKPOOPTaHU3MOB B TJIOTHYIO MTUTATEIBHYIO CPEy.

4. Yo Takoe crepuiam3anus’?

a) OYMIICHHUE;

0) 00ecII0KMBaHNE;

B) 00e33apakrBaHUE;

r) ne3uH(eKIus.

5. Urto o3HaYaeT TEPMUH «IAC3UHDEKITUS»?

a) OYMIICHHUE;

0) obecIIOKMBaHUE;

B) o0e33apakiBaHUE;

I') CTepUIIH3aLHUA.

6. ABTOKJIaBUPOBAHUE - 3TO:

a) CTEePWIM3aLINS KUTISTYCHUEM;
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0) crepuiM3anus NapoM;

B) CTEPJIM3AITNS HACBIIICHHBIM TTAPOM TIOJT IABJICHUEM;
I') CTepHIIM3aIUs ra3000pa3HbIMU CPEJICTBAMH.

7. TuHmanmu3anus - 31o:
a) CTepUiIN3allvs KUIISTYCHUEM;

0) npoOHas cCTepUIN3aIsI TEKYUYHUM ITapoM;

B) CTEpUJIM3AIUs HACHIIICHHBIM ITAPOM MO/ TaBJICHUEM,;

I') CTepUIM3alus ra3000pa3HbIMU CPEICTBAMMU.

8. ITuTaTenbHbIE Cpebl, COJAEPKAIINE B CBOEM COCTABE YI€BOAbI CTEPHIIU3YIOT:
a) KUIISTYCHUEM,

0) THHAAIM3ALNCH;

B) aBTOKJIABUPOBAHUEM;

') macTepu3aluei.

9. ITactepuzanusi-3To:

a) CTEPUIIN3ALIUS] KUTISTYCHUEM;

0) IpoOHast cTepuIn3aIis TEKYYUM TapoM;

B) CTEpUJIM3AIIUS HACHIIIIEHHBIM [TapOM TOJ1 IaBJICHUEM;

') OAHOKPATHBIN TiporpeB npu Temrepatype Huxe 100 0C.

10. Crepunuzanuio GuibTpoBaHUEM TPUMEHSIOT:

a) VIS MUTaTEIbHBIX CPell, KOTOPBIC COAEPKAT KUPHI;

0) MUTaTEeTBHBIX CPEI, KOTOPHIE COJIEPKAT JIETKO Pa3pyIIAIONINECcs KOMIIOHECHTHI;
B) IUTATENbHBIX CPEJl, KOTOPBIE COAEPKAT OCINIKU;

I') MUTATEIbHBIX CPE, KOTOPHIE COJIEPKAT HEOPTAHUUECKUE COCTUHEHUS.

11. Bce GaktepuanbHbie KJIETKH UMEIOT OCHOBHBIC CTPYKTYPBI M JOTIOJTHU- TE€IbHBIE.
Kakast u3 nmepeunciaeHHbIX HUKE CTPYKTYP SBIJISIETCS OCHOBHOW?

a) Kancysa;

0) KTyTHKY;

B) IIUTOIJIA3Ma;

r) MWIH.
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12. Bece GakTepuu aenarcs Ha JB€ TPYMIbI 0 CIIOCOOHOCTH OKpaluBarbes 1o ['pamy:
TPAMIOJIOKUTENIFHBIE W TpaMOTpUIlAaTeNIbHBIE. B  KakoW I[BET OKpAIUBArOTCS
rpaMoTpHIIaTeNIbHbIE OaKTEPUU?

a) pO30BO-KPaCHHBIii;

0) 3eJICHBI;

B) CHHE-(pHOJICTOBBIA;

I') KOpPUYHEBO-KEIITHIM.

13. B cocraBe KJIETOYHOM CTEHKH COJEPKHUTCS ONPENEICHHOE KOJMWYECTBO IIO-
JMCaxapuIoB, JUMHI0B, OCTKOB M MENTHAOTIMKAHA, KOJUISCTBO KOTOPHIX PA3IUIHO Y
TPAMIIOJIOKUTEIFHEIX W TPaMOTPHIIATENbHBIX — Oaktepuil. Kakoe  KOIM4eCTBO
NENTUIOTIINKAaHA COEPKUTCS B KIIETOYHON CTEHKE IPaMIIONIOKUTENbHBIX OakTepuit, %o?
a) 5-10;

0)10-20;

B) 40 - 90;

r) 10-30.

14. bauuniamu Ha3bIBalOT OaKTEpUHU, KOTOPHIE:

a) He 00pasyroT CIop;

0) 00pa3yIoT CIOPHI;

B) 00pa3yIoT CIIOPHI U pa3Mep UX HE MPEBBIIIACT JHAMETPA KIETKU;

r) 00pa3yloT CIIOPHI U pa3Mep UX MPEBHIIIAET JUAMETP KIICTKHU.

15. Tlo ¢opme Oaktepuu OBIBAIOT ITAPOBUAHBIC, IAJOYKOBUIHBIC, W3BHUTBHIC U
BETBsIIHECS. bakTepuu, KOTOphIE HMEIOT U3BUTYIO (OPMY, HA3BIBAIOTCS:

a) KOKKaMHU,

0) criupoxeramu;

B) aKTUHOMUIIETAMU;

I') NAIOYKAMHU.

16. XKXuzHenearenbHOCTh OAKTEPHIA, MPOTEKAIOIIAs B IPUCYTCTBUU CBOOOTHOTO
KHCIJIOPOJIa, HA3bIBAETCSI:

a) OpoKeHHEeM;

0) OKHCIICHUEM;
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B) a9poOH030M;

I') BOCCTAHOBJICHUEM.

17. Poct mepuoandeckod KyJIbTypbl OaKTEpuii, BBIpAIIMBAEMON B KUIKOW IIH-
TaTeJIBHOUW Cpele, MOAPA3ACIIIOT Ha HeCKOJIbKOo (a3 miu nepuonos. [lepron mexmy
MOCEeBOM OaKTEpU U HaYaJIOM Pa3MHOXKEHUS HA3bIBACTCS:

a) Ga3zoi IKCIMIOHEHIIUATBHOTO WK JIOrapu(PMUYECKOTO POCTA;

0) dazoit rudenu;

B) jar-¢a3oi;

r) ¢a3oii cTallMOHAPHOTO POCTA.

18. IlurarenbHble Cpelapl, B COCTaB KOTOPBIX BXOMST JHUIIb COCIMHEHHUS
ONPENICICHHOT0 XMMHUYECKOTO COCTaBa, B3AThIE B TOYHO YKA3aHHBIX KOJUYECTBAX,
Ha3bIBAIOTCS:

a) HaTypaJIbHBIMU;

0) nuddepeHnaIbHO-TMarHOCTUYECKUMU;

B) MOJIy CHHTETUYECKUMU;

I') CHHTETUYECKUMH.

19. IlutaTenpHble Cpelibl, KOTOPBIE JAIOT BO3MOXKHOCThH OBICTPO OTIWYUTH OJTHU BUJIbI
OaKkTepuil OT APYTUX, HA3BIBAOTCS:

a) HaTypaJIbHbIMHU;

0) nuddepeHInaTbHO-TUaTHOCTUYECKUMU;

B) TIOJTy CHHTETHYECKUMU;

') CHHTETUYECKUMU

20. Mukpoopranu3mbl Y4acTBYIOT B MHUHEPAIM3AIUU OPraHUYECKUX COCAMHECHUU
pPacCTUTENILHOTO U KMBOTHOTO MPOUCXOXKACHUS JO HeopraHmdyeckux. B kpyroBopore
yriiepoja NIpUHUMAIOT y4acTHe:

a) CaJbMOHEJLIBI;

0) nuano6axkTepuw;

B) KUIIICYHBIC MATIOYKH;

') AKTUHOMHIIETHI.
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21. B ecTecTBEHHBIX YCIOBHSX OaKTEpHUH pPa3BUBAKOTCA MpPU ONPEAECICHHBIX
nuana3oHax TemmepaTyp. baktepun HazpBaloT Me30(uUIaMU, €CIM OHU PACTyT MPHU
temmneparype, °C:

a) ot 10 o 47;

0) ot 40 u BhIIIIE;

B) oT 37 1o 45;

r) ot -50 10 10

8.2. TectoBpble 3a1aHus. Tembl: «MopdoJiorusi u pusuoaorus
MHKPOOPTaHU3MOB)

BriOepure oAuH MM HECKOJIBKO BAPUAHTOB MPABHIBHBIX OTBETOB:
3ananue |
CymHocts otkpeiTus .M. IBaHOBCKOTO:

CO3/IaHUE MEPBOTO MUKPOCKOIIA

OTKPBITHE BUPYCOB

OTKpBITUE SIBJICHUS (haromuTosa

MOJTy4YE€HHE aHTUPAOUUECKON BaKIIUHbI

OTKpBITUE SIBJICHUS TpaHCHOpMAIIIH

3ananue 2

C umenem Jlyu Ilactepa cBsi3aHbI clieyrOIMe HAyYHbIE OTKPBITHS:

a) pa3zpaboTka MeTo/ia aTTEHyallud MUKPOOPTaHU3MOB;

0) OTKpBITHE SIBJICHUS (ParonuTosa;

B) CO37aHUC aHTHPAOUICCKON BAKIIMHBI;

T') OTKPBITHE U N3YYEHHUE TIPOIIECCOB OPOKEHUS Y MUKPOOPTaHU3MOB;

7) BBEACHHE B MPAKTUKy MHUKPOOHOJOTMM METO/Ia BBIICIEHUS YHUCTBIX KYJIbTYD

6aKTepHﬁ Ha IIIOTHBIX ITMTATCIIbHBLIX CpCaAax.

3aganue 3
CBeToBasi MUKPOCKOMHUSI BKJIIOYAET B CEOs CIeayrONMe pa3HOBUIHOCTU: a) (a30Bo-

KOHTPACTHYI0 MHKPOCKOIHIO; 0) 3JIEKTPOHHYI) MHUKPOCKOIHIO; B) TEMHOMOJBHYIO
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MHUKPOCKOIIHIO; T) MHKPOCKOMHUIO B 3aTE€MHEHHOM II0JIe; J) HMMEpPCHOHHYIO
MUKPOCKOIHUIO. BribepuTe npaBuibHyt0 KOMOUHAIIMIO OTBETOB:

a,B, T, 11

a, 0, T, I

0,B,T, 11

0,B,T

B, T, 1

3ananue 4
TeMHOMOIbHAsT MUKPOCKOIIHS TPUMEHSETCS JJ1sl U3YUCHUS:
KUIIIEYHON MAJIOYKH
PUKKETCUI
cTaMIIOKOKKA
XJIaMUINHN

0JIeTHOU TPENOHEMBI

3agaHue 5
JIns Kakoro TUIa MUKPOCKOIUYECKOW TEXHMKH TOTOBST HATUBHBIC HEOKpAIICHHBIC
npenaparhl:

JUJIs1 CBETOBOM MUKPOCKOITHH

JIJIS1 TEMHOITOJIbHOM MUKPOCKOITHH.

JUISL TFOMUHECIIEHTHOM MUKPOCKOITUH

1151 (Ha30BO-KOHTPACTHOM MUKPOCKOIIUHU

JUISL DJIEKTPOHHOM MUKPOCKOIINU

JUISL TIOJISIPU3ALIMOHHOM MUKPOCKOITUH
3azanue 6
CTpyKTYypHBIMU KOMIOHEHTAMHU, XapaKTEPHBIMU TOJIBKO JIJISl TPOKAPUOTUUECKHUX
KJICTOK, SIBJISTFOTCS:

000co0IeHHOE SIAPO

HYKJIEOU]]
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3. ME30COMBI

4. prOOCOMBI

o1

KJICTOYHAsA CTCHKA, COACPKallasd ICIITUAOTITIMKAH

3aganue 7
K Mukpoopranusmam C NpPOKapUOTHBIM THUIIOM OpraHU3allUd KIIETKH OTHOCST: a)
MJIECHEBBIC TPUOBI; 0) CIUPOXETHI; B) XJIAMHUINH; T') MUKOILIA3Mbl; J1) aKTHHOMUIIETHI.
Bri6epute npaBuiibHy10 KOMOMHAIIMIO OTBETOB:

a, 0, B

0,B, T, 1T

B, T, ]|

a) B) F) I[

o bk~ w0 D

0,1, 11

3aganue 8
Kakue cTpykTypsl 00513aTe€TbHBI 17151 OOBIYHBIX OaKTEPHUAIBHBIX KIETOK:
KTYTHKA
Karcymia
MUKPOBOPCUHKH ((hUMOpHH)
KJIETOYHAS] CTCHKA
LI[TM
ME30COMBI

reHoop (HyKJIeou)

© N o gk~ WD PRE

pHUOOCOMBI

3amanue 9

Kakue ctpyktypsl 00s13atenbHbl 17 L-dhopm OakTepuid:

=

Karcysna

2, LM
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UTOIIa3Ma
reHodop (HyKJIeoum)
KJICTOYHAsl CTCHKA

BOJIFOTUHOBBIC 3€pHA

3amanue 10
Kakune ™mopdomornueckue CTPYKTYphl OakTepwii M OCOOEHHOCTH HMX CTPOCHUS
00yCJIOBIIMBAIOT MOJOKUTEIBHYIO WM OTPUIIATENIbHYIO OKpacKy 1o ['pamy:
KJIETOYHAS] CTCHKA
[{ITM
UTOTIa3Ma
reHoop (HyKJIeou)

KaIicylia

3ananue 11
st CTPYKTYphl KJIETOYHOM CTEHKM OaKTepuil XapaKTepHbI BCE HIKEYKa3aHHBIC
CBOICTBa, KpOME:
BKJIFOUAET CJIOXKHBIM MOJMMED NENTUIOTINKAH
CTpoeHue 00yCIIOBIMBAET CIIOCOOHOCTh BOCIIPUHUMATh OKpacky 1o ['pamy
MPEACTABIISACT YHUKAIBHYIO THOKYIO U TUIACTUYHYIO CTPYKTYPY
coaepkuT D-n3oMepbl aMUHOKUCIIOT
KJIETOYHAs CTEHKa TIpaMOTpUIIATEIbHBIX OakTepuil Oojiee UyBCTBUTEIbHA K

JENCTBHUIO JIN301IMMa, YEM TPaMIIOI0KUTEIbHBIX OaKTepuil

3aganue 12

Kakune KoMImoHeHThI 00pa3yroT KIETOUHYIO CTEHKY TPaMOTPHIIATEIIbHBIX OaKTePHIA:
MEeNTUIOTINKAaH
JIMITUAIBI
TEMXOEBBIE KUCJIOTHI

0OeJlok A
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3aganue 13

VYKaXATEe JTOKAIH3AIUI0 HACTIEACTBEHHON HH(pOpMAaIHK B OaKTEpUATTLHOM KIIETKE:
M
reHodop (HyKJICOU1)
MUTOXOHJAPUH
ME€30COMBI
TJIa3MUIBI

3ananue 14

YKaxxute CBOWCTBA IUIA3MU:
MpOAYLUPYIOT pa3inuynbie bAB
HECYT OMpEeAeNIEHHYIO TEHETUYECKYIO HH(OPMAITUIO
MOCTOSIHHO MTPUCYTCTBYIOT B OaKTEpUAIbLHOMN KIIETKE
ABJISIIOTCS (DAKTOPOM MaTOT€HHOCTHU

CITOCOOHBI BCTpanBAaTLCA B FeHETUYCCKUU alrapar 6aKTepI/IaJIBHOﬁ KJIICTKH

3amanuelS
Kakue cTpykTypbl OakTepuil ompenensieT CIOCOOHOCTh MPUKPEIUIATHCS K
MOBEPXHOCTH KJIETOK:

KarcyJsl

KTYTHKU

MUKPOBOPCHHKH (TIHJIN)

ME30COMBI

nepmeasbl

3amanue 16
Kakue ¢hyHKIIMM BBITIOTHSIOT 3aIaCHBIC TPAHYJIbl y OaKTePUIA:

JIETI0 META0OJIUTOB
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JIETIO BO/IBI
JIETIO MIUTATEILHBIX BEIIECTB
nero (epMEeHTOB

JCTIO 3K30TOKCHUHOB

3amanue 17

CnopooOpa3zoBaHue SBJISIETCS MEXAaHU3MOM:

OnocuHTe3a Oenka
pa3MHOKEHUs OaKTepuit
3aIUTHI OT (haromuTo3a
COXpaHEHUs BUaa

MPUKPEIUICHUS OAKTEPHIA

3amanue 18

K cnopoobpa3yronum 6akTepusiM OTHOCSIT

CTPENTOKOKKH
KJIOCTPUJIUU
Helccepun
CaJIbMOHEJLJIBI
KOpUHEOAKTEPUH

OaIMIUIBI

3amanune 19

dopma GakTepuil 3aBUCHUT OT TEHETHUYECKH 3aITPOrPAMMHUPOBAHHOTO CTPOCHHSI:

TEUXOEBBIX KHUCIIOT
JIUTIOTNOJICaXapH/I0B
dbochommnuios

INCTITUAOTIJIMKAaHa
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Oenka ¢uaremmmaa

3amanue 20
K rpamorpumatensHplM OTHOCSTCS: a) SHTepoOakTepuu; O) KIOCTPUIUHU; B)
IICEBJOMOHA/IbI; r) Oakrepounsl; 1) Heiiccepuu. Bpibepute NpaBUIBHYIO
KOMOMHAIINIO OTBETOB:

a,B, T, ]I

a,0,B,T

0,B, T, I

B, T, 11

0,1, 11

3ananue 21
CraUI0KOKKHU — 3TO IPaMII0JIOKUTEIbHbIE KOKKH, (DOPMUPYIOIIHE:
LEMOYKHU
I'PyIIBI B BUAE «BUHOIPAIHON TPO3AN»
TPYIIIbI B BUAE OOBEMHBIX MMAKETOB, KyOUKOB
IPyIIBI HX YETHIPEX KOKKOB

IPYINIBI U3 IByX KOKKOB

3aganue 22
K xokkoBBIM (popMaM MHKpOOpraHuzMoB oTHocsTcs: a) Neisseria meningitides; 6)
Klebsiella pneumoniae; B) Streptococcus pneumoniae; r) Bacteroides fragilis; 1)
Staphylococcus aureus. Beioepute npaBuibHYI0 KOMOUHAIMIO OTBETOB:

a,0,B

a, B, 11

0, B, II

o,T, I

B, T, ]I
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3ananue 23

Pukkercun oTiiMyaroTcst OT OOJBITMHCTBA OaKTEpUit:
OTCYTCTBHEM KJIETOYHOM CTCHKH
OTCYTCTBHEM MEeMOpaHbl, OKPY>KaIOIIEeH HYKIICOU T
HaJIMYUEM ME30COM
CIIOCOOHOCTHIO Pa3MHOXKATHCS TOIBKO B KUBBIX KJIETKaX

OTCYTCTBHUCM sAApa

3ananue 24

Mukoria3mMbl OTIUYAIOTCA OT OOJIBIIMHCTBA OAKTEPHIA:
OTCYTCTBHEM KJIETOYHOM CTCHKHU
OTCYTCTBHEM MEeMOpaHbI, OKPY>KaIOIIEeH HYKIICOHT
HAJIMYUEM ME30COM
CIIOCOOHOCTHIO PA3MHOXKATHCS TOJIBKO B KMBBIX KIIETKAX

OTCYTCTBHUEM s1/Ipa

3aganue 25

bauunie — 310:
rpamMoTpHUIlaTeIbHbIE BEPETEHO0Opa3HbIE MAT0UKH
IPaMIIOJIOKUTEIIBHBIC CIIOPOOOPa3YIOIIHE KOKKU
rPaMIIOJIOKUTENIbHBIE CIIOPOOOPA3YIONINE ATOUKH
rpaMOTpUIIaTEIbHbIE U3BUTHIE (POPMBI

I'paMIIOJIOKHUTCIBHBIC ACIIOPOTCHHBIC ITAJIOUYKH

3ananue 26

Knoctpuauu — sto:
KOKKH, 00pa3yIoIue Cropbl
MaJ04YKH, He 00pa3yIOIIHe CIIop

a’pOoOHbBIE MAJIOYKH, 00pa3yIOIIHe CIIOPHI
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aHa’pOOHBIE MAT0YKH, 00pa3yIoLIUe CIOPHI

U3BUTHIE (POPMBI

3ananue 27
K Oakrepusm, o0pa3yromum SHJOCIOPHl , OTHOCATCA: a) Oamwuibl; 0)
oudunodbaKkTepun; B) KJIOCTPUANM; T') CTAPUIOKOKKH; 1) JJakToOakTepuu. Bribepure
MPaBUILHYI0 KOMOMHAITUIO OTBETOB:

T, I

0,B

a, B

o, T

a, 0

3aganue 28
K oOnuratHeiM aHa’pobaM OTHOCSTCS: a) KopuHeOakTepuu; 0) OarUIUIbL; B)
OakTepoupl; T) KIoCTpuauu; 1) Oudugodaktepun. Bpibepute MpaBUIBHYIO
KOMOMHAITUIO OTBETOB:

a,0,B

B, T, ]|

o,T, 1

a, B, 1T

0, B, I

3ananue 29
Kakoii u3 (hakTopoB BIMSIET HA pOCT OAKTEPUIA:
JIaBJIEHUE KUCIIOPOAA
COAEPKAHUE B OKPYKAIOUIEH Cpelie HEOPTAHUYECKUX NOHOB
MaplyralbHOE JIaBJIECHUE IByOKHUCH Yriepoaa
COAEPKAHUE B OKPYKAIOUIEH CPE/Ie OPTaHUYECKUX COCTUHECHUN

HaJIMYue POCTOBBIX (DAKTOPOB
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BCC IICPCUUCIICHHBIC

3ananue 30
[To ucrounnkam yriaepoaa sl MATaHUsT OaKTepUH TIOAPA3ACISAIOT Ha:
dboToTpodsl
ayToTpOdbl
reTepoTpodbI
XeMOTpO(dbI

ayKcoTpo(bl

3aganue 31
[To ucToyHMKAaM SHEPTUH JIJIsl KJIETKU OaKTepUU MOIPa3IETSIOTCS Ha:
ayToTpodbl
boToTpOodBI
XeMOTPOQBI
reTepoTpodsl

ayKcOTpo(bI

3aganue 32
KoJioHMS MUKPOOPTaHU3MOB — 3TO:
BUJIMMOE CKOIUUIEHHE 0CO0E HECKOJIbKUX BUI0B MUKPOOPTaHU3MOB
1 MUKpOOHas KileTKa
BUJMMOE CKOIUIEHHE 0cO0el 0HOTrO BUa MUKPOOPTaHU3MOB
CMECh HEOJTHOPOIHBIX MUKPOOPTAaHU3MOB, BBIJIEJICHHBIX U3 €CTECTBEHHBIX

cyOcTpaToB

3amanue 33
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Kakune mnpaBmma B3sSTHUS MaTepuaia OOECIEYMBAIOT aJEKBAaTHOCTh PE3YJIHTATOB
OAKTEPHOJOTNYECKOTO UCCIEAOBAHMS:
MaTtepua 3a0UparoT U3 0YaroB MOPAKEHUS U MPUJISKAIIUX TKaHEH
MaTtepuai ciaeAyer 3a0upaTh J0 Hayaia aHTUMHKPOOHOM Teparuu
MaTepHal cieayeT HeMeIJICHHO HalpaBisiTh B Ja00OPaTOpHIO
B35ITUE MaTepHalia MPOBOAT MHOTOKPATHO Ha (pOHE AHTUMHUKPOOHOU Tepanuu
Marepuas 3a0UparT B OrPAaHUYEHHOM KOJIMYECTBE [JIs MPEeAOTBpaICHUS

TpaBMaTHU3allMU Oo4ara IopaKCHUA

3ananue 34
Kakue cpenpl Hamboiee dYacTO NTPUMEHSIOT JUIsl BBIIENEHUS HEMPUXOTIMBBIX
OaxkTepuil:

KA (kpoBsiHOM arap)

cpena DHI0

cpena [mockupena

cpena bopne-Kanry

KYA

MIIA

3ananue 35

OcCHOBHBIE 11e7TM TPUMEHEHUs U] PepeHInanbHO-AMarHOCTUYECKUX CPE:
U3y4eHUue OMOXMMUYECKON aKTUBHOCTH MUKPOOOB
U3Y4YEHUE KYJIbTYPaIbHBIX CBOMCTB MUKPOOOB
OIpe/IeNICHUS] UyBCTBUTEIBHOCTH K AHTUOMOTHKAM
muddepeHnranys pa3inyHbIX BUJIOB MUKPOOOB

TPaHCTIOPTHUPOBKA MaTepHaia B TaOOPaTOPHUIO

3amanue 36

I[J'ISI 4YCro nMpuMeEHAIOT 3JICKTUBHEBIC (CCJ’IGKTI/IBHBIC) IMUTATCIBbHBIC CPCADIL:
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JUIS IPEAYTIPEKACHUS] OTMUPAHUS TATOTCHHBIX OAKTepUil U MOJAaBICHUS POCTa
canpopuToB

JIJIs1 HAKOTUICHMS OTIPEICIIEHHOM TPyl OaKTepHit

JUIS TIEPBUYHOIO NOCEBA MaTepuala WM I NEPECEBA C KOHCEPBUPYIOIIMX
Cpell WM cpeji 00oTalleHUs

JUTSL U3yYEHMSI U UJIEHTU(DUKAIIMY OT/IETbHBIX TUIIOB, BUJIOB U TPYIIN OaKTepuid

JUTS U3ydeHHs] OMOXUMUYECKUX CBOMCTB OaKkTepuit

I U3YUCHUS ITATOT'CHHBIX CBOMCTB 6aKTepI/Iﬁ

3aganue 37
JI1s1 Ky IbTUBUPOBAHUS aHA3POOOB O€3 aHadpOCTaTa UCIIOIL3YETCs Cpejia:
KpPOBSIHOM arap
JKEJITOYHO-COJIEBOM arap
6):9i(0)
THOTJINKOJIEBAs

Knaybepra

3anganue 38
Hanuune gpepmMeHTOB OakTepuii BBISBISIOT 10 PA3I0KEHHUIO:
yTJIEBOIOB
MHHEPAJIBHBIX COJIEH
WHIUKAaTOpa
arap-arapa

IICIITOHA

3aganue 39

bakTepronornueckuii METOJ] TMArHOCTUKY TPUMEHSETCS TSI
BBIJICJICHUS U UJICHTU(UKAIIUN BUPYCOB — BO30OyauTesnel 3a00aeBaHmit
BBIJICJICHUSI aHTUTEHA B UCCIIEAYEMOM MaTepHuae

BBIJICJICHUS U UJICHTU(UKAIIUN OaKTepuil — BO30yuTeei 3aboieBaHui
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oOHapy>KEeHUS AaHTUTEJ B CBIBOPOTKE OOJIHLHOTO

8.3.Tecmoesvie 3a0anus no meme : I'enemuxa Mukpoopzanuszmoa.

1. I'eneruka 3T0:

CBOWCTBO KHMBBIX OpPraHM3MOB II€pEAaBaTh B CIEAYIOIIME IOKOJIEHUS MpPU3HAKU
XapaKTepHBIE JJISI TaHHOTO BUIA

CBOWCTBO XUBBIX OPraHU3MOB CYIIIECTBOBATH B MPEENIAaX BU/IA B PA3HbIX BapUaHTaX
Hayka 0 HaciieICTBEHHOCTH U N3MEHYMBOCTH KUBBIX OPTAHU3MOB

BHemHne Mpu3Haku, KOHTPOJIMPYEMBIE T€HAMU.

2. Hammenpmmit ywacTtok wmoiiekysnsl JIHK, oTBewarommii 3a cuHTE3 CTpOro
OIpEIENIEHHOr0 OeJKa 3TO :

I'en

PHK

Hykneorun

[Imazmupg

3. Kak Ha3pIBaeTcs reHeTHYeCKuid MaTepuan 0akTepuii?

I'en

Hykneonn

[Tmasmun

Snpo

4. BriOepute numHUN oTBET: DYHKUMOHAIBHBIMH €IUHULIAMU T€HOMa OakTepui,
KpPOM€ XPOMOCOMHBIX I'€HOB SIBJISIIOTCS. . .

TpaHcno30HbI

IS-nocnenoBaTenbHOCTD

[Ima3zmu el

Hyxkneotuapt

5. Kopotkue ¢parmentsl [JHK, He Hecylme CTpyKTypHBIX T€HOB, OTBEYAIOIINUE 32
TPAHCIIO3ULMIO HA3bIBAOTCS:

TpaHCrO30HbI
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d)

IS-nocnienoBaTenbHOCTD

[Lmazmu e

Hyxneotuast

6. OyHKIMOHATBHAS €AMHUIIA TeHOMAa OaKkTepuid, conepikalias CTPYKTypHbBIC TCHBI
KOHTPOJIMPYIOIINE CUHTE3 ONPEACICHHOTO OeKa 3TO —

TpaHCro30HbI

IS-nmocnienoBaTenPHOCTD

[InazMuael

Hyxieorn b

7. Buexpomocomuble [IHK, mnpencraBnstomme co0oil KOJNBLEBYIO JIBYHUTEBYIO
monekyny JIHK, reHbl KOTOpoil KOAMPYIOT AOMOJHUTENIbHBIE CBOMCTBA, MPUAABas
CEJICKTUBHBIE IPEUMYIIIECTBA KIIETKE.

TpaHcnio30HBI

IS-nocnenoBaTenbHOCTD

[TmazmMu sl

Hyxneotuast

8. Camas pacripocTpaHeHHas ¢popma U3MEHYMBOCTH, BOZHUKAIOIIAS MPU JTUTEILHOM
MPUCTIOCOOJICHUH OPTaHU3MOB K YCIIOBUSM BHEIIHEH CPEIbI.

A nanrarms

deHoTUnMYecKas U3MEHYUBOCTD

Myranus

Tpancpopmanus

9. ®opma HACIEICTBEHHOM W3MEHYMBOCTH OPraHU3MOB, XapaKTEPU3YIOIIASACS
BHE3AITHBIM TOSBJICHUEM HECBOMCTBEHHBIX JaHHOMY BHJY MHKPOOOB HOBBIX
CBOWCTB.

Tpancaykuus

Tpanchopmarus

Konsroramus

Myranus
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10. M3MeHeHue TreHOTHNIA, COXpaHAWINEeCs B  psay  IOKOJIEHUH U
COIIPOBOXKAA0IIEECs U3MEeHEeHHnEeM (PEeHOTHUIIA, HOCUT Ha3BaHUE

deHoTUIMYEeCKasi U3MEHYUBOCTD

Ananranus

Myranus

HacnencrBeHHOCTB

11. Myrauuu, KOTOpblE NPHUBOASAT K TIOSABJICHUI0O B TMOJUICNTHAEC WHOU
aMUHOKHCJIOTBI, HA3bIBAKOTCSL:

Monyamue Mmyranuu

Muccenc-myranun

Honcenc-myranumn

XHUMHUYECKUN MyTareHes3

12. AHTUCMBICIIOBBIE MYTallMU, MPUBOIAT K 00pa30BAHUIO KOJOHOB-TEPMHUHATOPOB,
BBI3BIBAIOIINX TIPEKJIECBPEMEHHOE OKOHYAHUE CHUHTE3a MOJUIEITUIHON IIENH,
Ha3bIBAOTCS

Monuamue Mmytanuu

Muccenc-myranun

Honcenc-myrtanumn

XUMHUUYECKUM MyTarcHe3

13. Xumuyeckue BelIeCTBA 3HAYUTENBHO NOBBIIAIOT YAaCTOTy MYTHUPOBAHHUS OT
0JIHOM MyTaHTHOM KJyieTKu 110 103-104 kieToxk.

Mytarensl

PexomOuHanuu

TpaHcnio30HBI

[TmazmMu sl

14. Kak Ha3piBaeTcs OOMEH T€HETHYECKUM MaTepHUaAIOM MEXKIy 2 O0CoO0IMH C
HOSIBJIEHHEM 0Cc00€ei ¢ M3MEHEHHBIM F€HOTUIIOM?

PexoMOuHnamus

Tpancaykuus

Myranus
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Konbroramms

15. Kak Ha3biBaeTcsi OOMEH reHeTHdecKod uHdopmaluei mpu HEnoCpeICTBEHHOM
KOHTAaKT€e JIOHOpPA U peLUIreHTa?

Konrwroramums

Tpanchopmarus

Tpancaykuus

PexoMmOuHammu

16. Ilepenaua reHetnueckod MH(OpMAaIME B BUAEC W30JIMPOBAHHBIX (PparMeHTOB
JHK npu HaxoxaeHWM pEeUUNUEeHTHON KIIETKH B cpene coaepxkamen JJHK nonopa.
Hocur Ha3Banue:

Tpancaykuus

Tpanchopmarus

Konsroramms

PexomOuHanuu

17. TlepeHoc reHOB M3 OJHOM OaKTepUaTbHOM KJIETKH B JPYryH0 MPU TOMOIIU
OakTepuodara Ha3bIBAETCS:

PexomOuHarms

Konnroramnus

Tpanchopmarus

Tpancnykuus

18. Yto Takoe OakTepuodar?

Bupyc, n3dbuparenbHo nopaxarouui OakTepruanbHble KIETKH.

Bupyc, cayxammuii nans  mepeHoca TeHeTHYeckoW HuHGOopMaluu U3 OJHOU
OaKTepUaIbHON KIIETKH B IPYTYIO.

Bupychl, KOHTpOIMPYIONIHE YUCICHHOCTh MUKPOOHBIX MOMYJISIIHA.

Bce oTBeTHI BEpHBL.

8.4.Tecmoevie 3a0anus no meme: buomexnonuzusn

1. YUto Takoe Gmopemeauarus?
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a)

b)
c)

d)

a)

b)

d)

a)

b)

HcKkycCTBEHHOE HCIIOIB30BAHUE MHUKPOCKOIMMYECKUX TMOYBEHHBIX OOWTATENe s
OMOJIOTMYECKON YTUIN3AIMU OPTaHUYECKUX OTXOOB.

KoHnBepcus cenbCKOX035UCTBEHHBIX OTXO0JIOB Ha MOJydeHHe Ouorasa.

JlucruniiHa HampaBJeHHasT Ha YIUIyOJICHWE 3HaHWW B 00JlacTh  OWOJIOTHH,
nepepadoTKU O0TXOA0B, METUIIUHBI U TIp?

[lpuknagHas Hayka O NPUMEHEHHMM B TEXHUYECKUX YCTPOMCTBAX M CHCTEMax
MPUHIIUIIOB OPraHU3aluy KUBOU MPUPOIbI

2. Yto Takoe OMOTEXHOJIOTHS?

JucuuminHa, u3ydaromas BO3MOXHOCTH HUCIIOJIb30BaHUSI KUBBIX OPTraHU3MOB, UX
CUCTEM WIH TPOJYKTOB HMX >KU3HEIESITEIHHOCTH ISl PEIICHUS TEXHOJIOTUYECKHUX
3aJlad a TaK € BO3MOXKHOCTH CO3J]aHUSl >KMBBIX OPraHU3MOB C HEOOXOJMMBIMU
CBOMCTBaMHU METOJIOM T€HHOU UHKEHEPUU.

JucuuniuHa HampaBieHHass Ha YIUIyOJIeHMEe 3HaHUi B 00JlacTh  OHOJIOTHH,
nepepadoTK OTXO0JIOB, MEIMIIMHBI M YKPEIUICHHE 3J0pPOBbS YEJIOBEKa 3a CUET
MEXIUCIUIUIMHAPHBIX Pa3pabOTOK, KOTOpbIe OOBEAUHSIOT B CEOE HHKEHEPHbBIE
MOJIXO/IbI C TIOCTUKEHUSIMU OMOMEIUIIMHCKON HAYKH W KIIMHUYECKOU MPaKTUKH.
Paznen mequuuHbpl M3y4darolmuil ¢ TEOPETUYECKUX TMO3UIIUN OPraHU3M YEJIOBEKA €ro
CTpoeHHe U (YHKIIMIO B HOPME M MATOJOTUH, MATOJOTUYECKUE COCTOSIHUS , METObI
WX TUarHOCTUKHU, KOPPEKIINU U JICUCHHUSI.

[IpuknanHas Hayka O TPUMEHEHHMM B TEXHMYECKHUX YCTPOMCTBAX U CHCTEMax
MPUHITUTIOB OpTaHU3aIluy KUBOHM npupoabl. CoeqHEeHNE OUOIOTUU U TEXHUKH.

3. Uro Takoe OMOMHKEHEepHs?

JucuumiiHa, u3ydaromas BO3MOXHOCTH HUCIIOJIb30BaHUSI KUBBIX OPraHU3MOB, UX
CUCTEM WIH NPOAYKTOB HMX >KU3HEIEATEIBHOCTH IJISI PEHIEHUS TEXHOJOTHUYECKUX
3a/1a4, a TaK K€ BO3MOXXHOCTH CO3/IaHMS >KUBBIX OPTraHU3MOB C HEOOXOJIWMBIMU
CBOMCTBAMHU METOJOM I'€HHOW MHKECHEPHUH.

JucuunnuHa, HampaBlieHHas Ha yriayOjgeHue 3HaHUW B o0nacTd OHMOJOTHH,
nepepabOTK OTXOJ0B, MEAUIIMHBI M YKPEIUICHHE 370pOBbsl UeJIOBEKa 3a CyeT
MEXKIMCIMIUIMHAPHBIX Pa3pa00TOK, KOTOpPhIE OOBEAUHSAIOT B ceOe HH)KCHEPHBIC

moaxoapl C JOCTHXKCHUAMU 6HOMCI[I/II.IPIHCKOI>1 HAaYKHU U KJIMHUYECKOM IMPaKTHUKH.
91



c)

d)

a)

b)

d)

a)

b)

Paznenn MequuHbl, N3y4arOnui ¢ TEOPETUYECKUX MO3UILIMN OPraHU3M YEJIOBEKa, €ro
CTpoeHHEe U (PYHKIUIO B HOPME M TATOJIOTUH, MATOJIOTUYECKUE COCTOSHUS, METObI
WX JUArHOCTUKH, KOPPEKIIUU U JICUCHHUS.

[IpuknagHass Hayka O NPUMEHEHWH B TEXHUYECKHX YCTPOWCTBAX M CHCTEMAX
MIPUHIIUIIOB OpraHU3aIuy KUBOU MpUpoabl. CoeTMHEHUE OMOJIOTUH U TEXHUKH.

4. Yto Takoe onomequiHa?

Jucuurraa, u3ydyaron@as BO3MOXXHOCTHA HCIOJIBb30BAHUS KUBBIX OPraHU3MOB, HX
CUCTEM WM TPOAYKTOB MX KU3HEIACSITEILHOCTH ISl PELICHUS TEXHOJOTHYECKUX
3alad a TaK K€ BO3MOXKHOCTH CO3JaHUSl JKMBBIX OPTaHU3MOB C HEOOXOJIMMBIMU
CBOMCTBaMHU METOJOM T€HHOU UHKEHEPUHU.

JlucumMruiiHa HampaBJIeHHass Ha yIJIyOJeHHe 3HaHUMM B 00JIacTH  OHOJIOTHH,
nepepabOTKM OTXOJO0B, MEAMUIMHBI M YKPEIUICHHE 3J0pPOBbsl UEIOBEKa 3a CYET
MEXIUCITUTUIMHAPHBIX Pa3paboOTOK, KOTOpbIe OOBEAUHSIOT B ceO€ WHIKEHEPHBIC
MOAXOIbI C IOCTHKCHUAMU OMOMETUIIMHCKON HAYKH M KJIMHUYECKOMW MPaKTHUKH.
Paznen meauuuHbl M3y4daromnil ¢ TEOPETUYECKUX TMO3UIAN OPraHU3M YEJIOBEKA €0
CTpoeHHe U (PYHKIIMIO B HOPME M MATOJOTUH, MATOJOTUYECKUE COCTOSIHUS , METObI
WX JTUAarHOCTUKHU, KOPPEKIIUU U JICUCHHUSI.

[IpuknagHas Hayka O NPUMEHEHHM B TEXHHYECKHUX YCTPOMCTBAX M CHUCTEMax
MPUHITUTIOB OPTaHU3alluy KUBOM Tiprpoabl. CoemHeHNe OMOJIOTUN U TEXHUKH.
5.JlaiiTe onpeneneHue TEPMUHY « OMOHUKAY.

JuciuniarHa, u3ydarnias BO3MOXXHOCTH HCIOJIB30BAaHUS KUBBIX OPraHW3MOB, HMX
CUCTEM WM TPOAYKTOB MX KU3HEICITEIBHOCTH ISl PELICHUS TEXHOJIOTHYECKUX
3a/1ad a TaK € BO3MOXKHOCTH CO3JaHUs KUBBIX OPTaHU3MOB C HEOOXOJAUMBIMHU
CBOMCTBaMHU METOJOM I'€HHOW UHKECHEPHUH.

JucuMmuiiHa HampaBjieHHass Ha yriyOJeHue 3HaHWM B 00JlacTM OHOJIOTHH,
nepepadoTKA OTXOJI0OB, MEIMIIMHBI M YKPEIUICHHE 3J0pPOBbS YEJIOBEKAa 3a CUET
MEXIUCITUTUTMHAPHBIX Pa3paboTOK, KOTOphIe OOBEIUHSIOT B ce0€ HHKECHEPHBIC

moaxoabl C IOCTHXKCHUAMU 6HOMCJII/II.IPIHCKOI>1 HAayYKHU U KJIIMHAYECKOU IMPAaKTHKH.
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Paznen MenuuuyHbl, U3y4aromnil ¢ TEOPETUUECKUX MO3ULHN OPraHUu3M 4YeJIOBEKA €ro
CTpoeHre U (YHKIIMIO B HOPME M MATOJOTHUH, MATOJOTUYECKUE COCTOSIHUS , METObI
UX TUarHOCTUKHU, KOPPEKLINU U JICUCHHUS.
[IpuknagHass Hayka O NPUMEHEHWH B TEXHUYECKHX YCTPOWCTBAX M CHCTEMAX
MPUHITMIIOB OpraHu3aluy xKuBoM npupoabl. CoeAHEHNE OUOIOTUU U TEXHUKHU.

6. COBOKYIHOCTh METOJOB U MOAXOJOB, BKIIIOYAIOIINE MAaTEMaTHYECKHE, METOJbI
KOMIIBIOTEPHOT'O aHaju3a B CPaBHUTEIIBHOW T'€HOMHUKE, pa3pabOTKa alrOpuTMOB U
porpamMm JJisi pecKa3aHusi MPOCTPAHCTBEHHOM CTPYKTYpPhI OEJIKOB, ATO:
buomaremarunka
buorexHonorus
buoundopmaTtuka
buonuka

7. KommiekC METO/I0OB OYHCTKH BOJl, TPYHTOB M aTMOC(Epbl C HUCIOJIb30BAHUEM
OMOJIOTHYECKUX 00BEKTOB, PACTEHUH, TPUOOB, HACEKOMBIX, UepBEH U Jp.:
buonnxenepus
buomenunmna
buopemunnanys
buonuka

8. COBOKYITHOCTh MIPHUEMOB, METOJIOB U TEXHOJOTHUH TMOJYYCHHUS PEKOMOMHAHTHBIX
PHK u JHK, BblgeneHue reHOB M3 KIETOK WJIM OPraHW3MOB, OCYIIECTBICHHUS
MaHHUMYJIALUI C TeHaMU U BBEACHUS UX B IPYTHE OPraHU3MBbI 3TO
buounnxenepus
['eHHas nH)KEHEPHS

OkoJoruyeckasi OMOTEXHOJIOTUS
brnomenuimaa

8.4.TecToBblE 3a1aHUA IO TEMAM: «IKOJOTHUA MUKPOOPraHu3mMoB. Biusinue Ha

MHUKPOOPraHu3sMbl (GaKkTOpPOB OKpYy:KawIlel cpeabl»

Bri6epute ouH WM HECKOJIBKO BApUAHTOB MPABMIHHBIX OTBETOB:

3amanue 1
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Kakoil u3 mepedrcCIIeHHBIX HIKE CIIOCOOOB COCYIIECTBOBAHUS MHUKPOOPTaHU3MOB
B3aMMOBBITO/ICH:

KommeHcanu3m

Mytyanusm

DHI0CUMONO03

OKTOCUMONO03

AHTAarOHUCTUYECKIT CUMOMO3

3aganue 2
YKaKAT€ OCHOBHBIE XapaKTePUCTUKA MHUKPOOPTAaHU3MOB, OTHOCSIIMXCS K
HOpMaJIbHON MUKpOQIIOpE YeIOBEKa:
JIOMHUHHUPYIOT B HCCIIEAYEMBIX 00pa3iiax
[IpencraBieHsl canpoGUTHISCKUMH BUIAMU
[IpencraBiieHbI MATOTEHHBIMU BUIAMU C TIOHUKEHHOW BHPYJICHTHOCTHIO
[IpencraBieHbl yCIOBHO-TIATOTEHHBIMU MHUKPOOPTaHH3MaMHU
Mukpoopraausmel 0oJiee WJIM MEHEE 4YacTO BBIJCISAIOT W3 OpraHu3Ma
3JI0POBOTO YEJIOBEKa
MHuUKpOOpraHu3Mbl CPaBHUTEIBHO PEKO BBIICIISIIOT M3 OpPTaHU3Ma 3JI0POBOTO

YCJIOBCKA.

3amanue 3

VYkaxuTe XxapakTepHble 0COOCHHOCTHU 3aceeHUs OaKTEPUSIMU OpTaHU3Ma YeJIOBEKa:
KosioHM3HupyIO0T BCE OpranHbl
KomoHu3upyroT oTenbHbIe 00J1acTH
CocTaB MUKPOOHBIX COOOIIECTB OJMHAKOB B KaXKJIOM OTACIHLHOM OpraHe
CocTtaB MUKPOOHBIX COOOIIECTB B KaXKJIOM OTJICIBHOM OpPraHe pa3IndcH
Paznmuuns B cocTaBe MUKPOOHBIX COOOIIECTB HHANBHUIYaTbHBI
CoctaB MUKpPOOHBIX COOOIIECTB OCTAETCSl CTAOMIIBHBIM Ha MPOTSXKEHUHM BCEH

KHU3HHU
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3amanme 4

Mukpodaopa pa3HbIX OTAEIOB MUIIEBAPUTEIILHOTO TPAKTA:
OnnHakoBa
KauecTBeHHBIN 1 KOIWYECTBEHHBIN COCTaB HEOJUHAKOB
Hanbomnee koaoHU3MPOBAH TOHKUN KUIIICYHUK

HauGomee KOJIOHU3UPOBAH TOJICTBIN KMILIEYHUK

3agaHue 5
Yxkaxure MHUKPOOPTIraHHU3MbI, JOMHUHHUPYIOIINUC B AUCTAJIbHBIX OTACIAX KHIICYHHKA
YCJIOBCKA.

Bunpr Bacteroides

Bunsr Clostridium

Buaer Streptococcus

Buner Lactobacillus

Bunsr Enterobacter

Bunsr Candida

3ananue 6
[IpeacraButensiMu  HOpPMaJIbHOU MUKpO(MIOpHl  BIArajivilia  SBISIIOTCS: Q)
Jakrodakrepum; 0) OudumobakTepuu; B) CTPENTOKOKKH;, T) KJIOCTPUAMHU; 1)
0akTepou/bl. Beioepurte npaBuiIbHYI0 KOMOWHAITAIO OTBETOB:

a,0,B, ]I

a,B, T, ]I

0,B,T. 1

o,T, I

a, T, 1

3anmanue 7
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CrepuiibHbIE TKAHU M OPTraHbl 3J0POBOT0 YEJIOBEKA:
JKeny04HO-KUIIEYHBIA TPAKT
KpoBb
JIumda
Koxa
[To4ky 1 MOYETOUHHUKHU

BCpXHI/Ie AbIXaTCJIbHBIC ITYTH

3ananue 8
Kakue OakTepuu, BXOIAIIME B COCTaB HOPMAJIBHOM MHUKPOOHON (IIOpHI, CLIOCOOHBI
BbI3BaTh 3a00JIEBAHU:

ITaTorenunie BUALI

CanpoduTtsl

Y CI10BHO-ITATOT€HHBIE

JIGIOSE

Tepmoduibt

Hukakue

3amanue 9

JucbakTepuos:
M3MEHEHHE Ka4YeCTBEHHOTO COCTaBa HOPMaJIbHON MUKPOQIOPHI
W3MCHEHHUE KOJIMYECTBEHHOT'O COOTHOIICHUSI MUKPOOPTaHU3MOB
HE OKa3bIBACT BIMSHUS HA PE3UCTCHTHOCTh OpraHU3Ma

pa3BUBaETCA MPU HEPAIMOHATILHON aHTUOUOTUKOTEPAITHH

3aganue 10

[TocnencTBus nucOaKTepro3a:
OCITa0JICHHE MMMYHOJIOTHYECKON pe3UCTEHTHOCTH OpraHu3Ma
BO3pacTaHNe UMMYHOJIOTHUYECKOW PE3UCTEHTHOCTH OpraHu3Ma

HapyleHue (epMeHTaTUBHON (QYHKIUUA MUKPODIOPHI
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CHIDKEHHUE YHCIIa aHTUOMOTUKOPE3UCTEHTHBIX OaKTepuii

3amanue 11
B cocraB OuoTepameBTHYECKUX MIPEMapaToB, MPUMEHSEMBIX I KOPPEKIIUU
MUKPOQIIOPHI KUIIIEYHHWKA, BXOAAT:  a) Omdumodbakrepun;  0) JaKTOOAKTEPUH;
B) CTaWIOKOKKHM; T) CaJbMOHEIUIBI, J) OSIIepuxuu. BwiObepure MpaBUIbHYIO
KOMOHWHAITAIO OTBETOB:

a,0,B

0, T, 11

0,B, T

a, 0,11

B, I, I

3amanue 12
CanuTapHO-0aKTEPUOJIOTHYECKOE HCCIEIOBAHUE CMBIBOB C TOBEPXHOCTH KOXKH
MIPOBO/ISIT:

Ha nanuune KMIIEYHON NaJIOYKU

Ha nmannuue npores

IToceBoM Ha cpeay DHI0

[ToceBom Ha cpeny Cabypo

3amanue 13

CanuTapHbIi HAA30p NPEIMETOB OKPYKAIOUIEN CPEABI OCYIIECTBIISIOT:
B3satriem CMBIBOB € pyK IIepcoHamna
B3siTueM cMBIBOB ¢ pabo4MX MOBEPXHOCTEN

B3siteM cocko00B ¢ pabounx MOBEPXHOCTEH

3amanue 14

3an$[3HeHI/Ie BOJbI OICHUBAIOT IIO:
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Komu-tutpy

Hanuuuto pa3nuyHbIX BUAOB YCIOBHO-IIATOT€HHBIX U MMATOT€HHBIX OAKTEpUI
WNupaexcy 6akTepuii rpynmbl KUIICYHOM MaJ0uKu

[lepbpuHrenc-tutpy

3aganue 16
MukpoOHOe YuCII0 BO3IyXa ONPECsAIOT:
no meroay Koxa (cenumenTarusi)
Ha cpene DHIO
JI03upoBaHHBIM ToceBoM Ha MITA B anmapare Kpotosa
IIPU TTOCEBE HA JKEJITOYHO-COJIEBOM arap

METO/IOM MEeMOpaHHBIX QUIBTPOB

3ananue 17
CaHuTtapHO-TIOKa3aTeIbHBIM MHUKPOOOM I OIEHKH BO3/JyXa B OINEpPallMOHHBIX
SIBJISICTCSI:

30JI0TUCTHIN CTAPUIOKOKK

MEHHUHTOKOKK

IpOTEN

KUIIIEYHAs TTajovKa

nugrepuiiHas najaoyka

3anganue 18

[Tox TepMUHOM «CTEPHIM3ALMS TOHUMAFOT:
OCBOOOXIEHHE 00BEKTA TOJIBKO OT BET€TaTUBHBIX (hOpM
OCBOOO0KJICHHE TOJIBKO OT adPOOHBIX MUKPOOOB
OCBOOOKJICHHE OT CIIOp M BEreTaTUBHBIX (hOpM
YHUYTOXEHHUE TOJIBKO aHadpOOHBIX (popm OakTepwmii

YHUUYTOXEHHUE TOJIBKO MaTOr€HHBIX MUKPOOOB
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3amanne 19

[Tox TepMUHOM «J1e3MH(EKIHS TOHUMAIOT:
0CBOOOXAeHNE 00BEKTa TOJBKO OT BET€TaTUBHBIX (hOpPM
OCBOOOKIEHHUE TOJIBKO OT adPOOHBIX MUKPOOOB
O0CBOOOKJICHHE OT CIIOp M BEreTaTUBHBIX (hOpM
YHUUTOKEHUE TOJIBKO aHadpOOHBIX opM OakTepuit

YHUYTOKCHHC TOJIBKO ITaTOT'CHHbIX MHKpO6OB

3ananue 20

[TacTepusauus - 310:
YaCTUYHOE yIAJIEHUE MUKPOOPTraHU3MOB
IIOJIHOE YAAJIEHUE MUKPOOPIraHU3MOB

IMOJaBJICHUC PA3MHOKCHHUA MI/IKpO6OB

3ananue 21
K METOJaM «XOJIOJIHOW»  CTEPWIM3allMM  OTHOCATCS:  a) CTEPUIM3alMs
TEeKy4uM mapom; 0) crepunuzanus Y D-u3inydyeHueM; B) CTEPUIIA3AIUS PU TTOMOIIIH
OakTepHaIbHBIX (QUIBTPOB; T) CTEPWIM3AIUS TMAPOM IO JaBJICHUEM; )
CyXoxapoBas cTepuiinzaius. BeiOepurte npaBmibHYyI0 KOMOMHAITUIO OTBETOB:

a, 0

a, T

a, 1

0, B

0, 1

3ananue 23
VYkaxure crnocoObl TMOJHOW CTEPUWIM3ALMKA MAaTepUaioB, HCIOJIb3YEMBIX B
MUKPOOHOJIOTUYECKUX UCCIETOBAHUSIX

00paboTKa BIIaXKHBIM MapOM
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bunbTpanus
o0y4yeHue
nacTepu3anus
IPOKaJIMBaHUE

00paboTKa aHTHCENTUKAMHU

3amanue 24

Kakne crmocoObI CTCPpHUJIM3all1 UCIIOJBb3YIOTCS B OTHOIICHUHN Y6HTI>IX BaKIINH:

¢unbTpoBaHHEe
YIBTPa3BYK

napoBasi CTepUIN3aLUs
Y-U3IIyueHue

IIa3MCHHAA CTCPpUIIN3allusg
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8.ITPOBEPOYHBIE TECTbI

1. Kakyto nonymnsinuio MUKPOOPTaHU3MOB HA3bIBAIOT YUCTOM?

a) COCTOSIIIYIO U3 MUKPOOPTaHM3MOB OJIMHAKOBOM Mopdoioruy;

0) COCTOSIIYIO U3 MUKPOOPTAaHU3MOB OJIHOTO BUJIA;

B) COCTOSIIYIO U3 MUKPOOPTaHHU3MOB C OJJMHAKOBBIMU OMOXUMUYECKU MU
CBOMCTBaMH;

T') COCTOSIIYIO U3 MUKPOOPTaHU3MOB C OJIMHAKOBBIMH KYJIbTYPalIbHBIMU CBOWCTBAMHU.
2. Kakyro nomynsiuo MUKpOOPTraHU3MOB Ha3bIBAIOT CMEIIaHHOMU?

a) COCTOSAIIYIO U3 MUKPOOPTaHU3MOB pa3HO MOP(OIOTHH;

0) COCTOSIILYIO U3 MUKPOOPTaHNU3MOB C pa3HbIMU OMOXMMHUYECKUMHU CBOMCTBaMH;
B) COCTOSIIIIYIO U3 MUKPOOPTaHU3MOB Pa3HbIX BUJIOB;

T') COCTOSIIYIO U3 MUKPOOPTaHU3MOB MO-Pa3HOMY OKpalluBaromuxcs mno ['pamy.
3. Uto Takoe MHOKYJISAILHS MUKPOOPTaHU3MOB?

a) BHECEHHNE MUKPOOPTAaHU3MOB B HECTEPIIIBHYIO CPELLY;

0) BHECEHHE MUKPOOPTaHU3MOB B JKUKYIO TUTATEIbHYIO CPEAY;

B) BHECEHHE MUKPOOPTaHNU3MOB B CTEPUIIBHYIO CPENY;

T') BHECEHUE MUKPOOPTAaHU3MOB B IUIOTHYIO TUTATEILHYIO CPEAY.

4. Yo Takoe crepuiam3anus’?

a) OYMIICHHUE;

0) 00ecII0XK1UBaHUE;

B) o0e33apakrBaHUE;

r) ne3uH(eKIus.

5. Urto o3HaYaeT TEPMUH «AC3UHDEKITUS»?

a) OUHUILICHHUE;

0) 00ecII0XK1UBaHUE;

B) 00€33apaXuBaHNUC;

I') CTepUIIH3aLHUA.

6. ABTOKJIaBUPOBAHUE - ITO:

a) CTepUJIN3aLIMS KUIITUCHUEM;
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0) crepuiM3anus NapoM;

B) CTEPJIM3AITNS HACBIIICHHBIM TTAPOM TIOJT IABJICHUEM;
I') CTepHIIM3aIUs ra3000pa3HbIMU CPEJICTBAMH.

7. TuHmanmu3anus - 31o:
a) CTepUiIN3allvs KUIISTYCHUEM;

0) npoOHast cTepUIn3aIis TEKYUYUM MapoM;

B) CTEpUJIM3AIUs HACHIIICHHBIM ITAPOM MO/ TaBJICHUEM,;

I') CTepHIIM3aIs ra3000pa3HbIMU CPEJICTBAMH.

8. ITuTaTenbHbIE CpEbI, COJIEPKAIINE B CBOEM COCTABE YIIEBOAbI CTEPHIIU3YIOT:
a) KUIISTYCHUEM,

0) THHAAIM3ALNCH;

B) aBTOKJIABUPOBAHUEM;

') macTepu3aluei.

9. ITactepuzanusi-3To:

a) CTEPUIIN3ALIUS] KUTISTYCHUEM;

0) IpoOHast cTepUIM3aIis TEKYYUM ITapoM;

B) CTEpUJIM3AIIUS HACHIIIIEHHBIM [TapOM TOJ1 IaBJICHUEM;

') OAHOKPATHBIN TiporpeB npu Temrepatype Huxe 100 0C.

10. Crepunuzanuio GuibTpoBaHUEM TPUMEHSIOT:

a) VIS MUTaTEIbHBIX CPell, KOTOPBIC COAEPKAT KUPHI;

0) MUTaTEeTBHBIX CPEJI, KOTOPHIE COJIEPKAT JIETKO Pa3pyIIalONIUecss KOMIIOHEHTHI,
B) IUTATENbHBIX CPEJl, KOTOPBIE COAEPKAT OCINIKU;

I') MUTATEIbHBIX CPE, KOTOPHIE COJIEPKAT HEOPTAHUUECKUE COCTUHEHUS.

11. Bce GakTepuanbHbie KICTKH UMEIOT OCHOBHBIE CTPYKTYPBI M TOTIOJIHU TEJIbHBIE.
Kakast u3 nmepeunciaeHHbIX HUKE CTPYKTYP SBIJISIETCS OCHOBHOW?

a) Kancysa;

0) KTyTHKY;

B) IIUTOIJIA3Ma;

r) MWIH.
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12. Bce Oaktepun neisTCs Ha JBE TPYIIIHI 10 CIOCOOHOCTH OKPAIIUBATHCS T10
['pamy: rpaMIIONOKUTENBHBIE U TPAMOTPULIATENIbHBIE. B Kakoi LIBET OKpaIIuBarOTCs
rpaMoTpHIIaTeNIbHbIE OaKTEPUU?

a) pO30BO-KPaCHHBIii;

0) 3eJICHBI;

B) CHHE-(pHOJICTOBBIA;

I') KOpPUYHEBO-KEIITHIM.

13. B cocTaBe KJIETOYHO CTEHKH COJIEPKUTCA OMPENEIEHHOE KOTUYECTBO IO
JMCaxapuioB, TUIUAOB, OCIKOB U MENTUIOTINKAHA, KOJUIECTBO KOTOPOTO pa3
JMYHO y TPaMIIOJIOKHUTENbHBIX U TPaMOTpULIATEIbHBIX OakTepuil. Kakoe Koau 4ecTBo
NENTUIOTIIMKAaHA COJAEPKUTCS B KJIETOYHOM CTEHKE IPaMIOIOKUTENIbHBIX OaKTEpUH,
%?

a) 5-10;

0)10-20;

B) 40 - 90;

r) 10-30.

14. bauunnamu Ha3bIBalOT OAKTEpUU, KOTOPHIE:

a) He 00pa3yroT Ccrop;

0) 00pa3yIoT CIOPHI;

B) 00pa3yloT CIIOPHI U pa3Mep UX HE MPEBBIIIACT AUaMETpa KIETKH;

r) 00pa3yroT CIOpbI U pa3Mep UX MPEBBILIACT JUAMETP KICTKH.

15. ITo dhopme GakTepun OBIBAIOT IIAPOBUAHBIC, MAJIOYKOBUIHBIC, U3BUTHIC U
BeTBsIIMECS. bakTepuu, KOTOpble UMEIOT U3BUTYIO (POPMY, HA3bIBAIOTCSI:

a) KOKKaMH;

0) ciupoxeTamu;

B) aKTUHOMUILIETAMU;

I) MAJIOYKAMH.

16. XKuzHenearenbHOCTh OAKTEPHIA, MPOTEKAIOIIAsl B IPUCYTCTBUU CBOOOHOTO
KHCJIOPOJa, HA3bIBAETCS:

a) OpoXeHueM;
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0) OKHCIICHUEM;

B) a9poOH030M;

I') BOCCTAaHOBJICHUEM.

17. Poct meprnoanyecKoil KyabTyphl OaKTEepHid, BEIpAIIMBAEMON B )KHIKON TTH-
TaTeIbHOU cpejie, MOAPA3ACISIIOT Ha HECKOJIbKO (a3 uiau nepuoaos. [lepuoa Mexay
MOCEeBOM OaKTEpH U HAYaJIOM Pa3MHOXKEHUS HA3bIBACTCS:

a) a3oi IKCIMOHEHITUATBHOTO, WITH JIOTApU(PMUIECKOTO, POCTA;

0) dazoii rudenu;

B) star-(ha3oii;

r) ¢azoii cTallmOHaAPHOTO POCTA.

18. ITutaTenbHbIC CPeNbl, B COCTaB KOTOPBIX BXOJAT JIUIIIH COSTUHEHUS
OTIPEETEHHOTO0 XMMHUECKOTO COCTaBa, B3ATHIE B TOYHO YKa3aHHBIX KOJINYECTBAX,
HA3bIBAIOTCSI:

a) HaTypaJIbHBIMU;

0) nuddepeHInATBHO-TUATHOCTUYECKUMU;

B) TIOJTy CHHTETHYECKUMU;

I') CHHTETUYECKUMHU.

19. IlutaTenbHbIC CPEMIbl, KOTOPBIE TAIOT BO3MOKHOCTh OBICTPO OTIMYUTH OJHHU BUIBI
OaKkTepuil OT APYTrUX, HA3BIBAOTCS:

a) HaTypaJIbHBIMU;

0) muddepeHInaIbHO-TUarHOCTUYSCKUMU;

B) TIOJTy CHHTETHUCCKUMU;

') CHHTETUYECKUMU

20. Mukpoopraiu3Mbl y4aCTBYIOT B MUHEPATU3AIMA OPTAaHUYECKUX COCTMHECHHIM
pPacTUTEIHHOTO U YKMBOTHOTO MPOUCXOKICHUS 10 HEOpraHu4Iecknx. B kpyrosopote
yraepo/ia MPUHUMAIOT y4acThe:

a) CaJbMOHEJLIBI;

0) unaHobaxkTepuu;

B) KMIIIEYHbIEC MAIOYKH;

') aKTHHOMMIIETHI.
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21. B ecTecTBEHHBIX YCIOBUSIX OAKTEPHUH PA3BUBAIOTCS MPHU OMPEIETICHHBIX
nuanasoHax Temneparyp. bakrepuun HazbBaOT Me30puIaMH, €CITH OHU PACTYT MPHU
temmneparype, °C:

a) ot 10 o 47;

0) ot 40 u BhIIIIE;

B) oT 37 1o 45;

r) ot -50 10 10

TecToOBBIE 3a1aHUSA

Tembi: «Mopdosorust u GU3HOJIOrU MUKPOOPTAaHU3MOB»

BriOepute oA1H MM HECKOJIBKO BAPUAHTOB MPABUIBHBIX OTBETOB:
3aganue |
CymHocts otkpeiTus .M. IBaHOBCKOTO:

CO3JJaHHE IIEPBOTO MUKPOCKOIIA

OTKPBITHE BUPYCOB

OTKpBITUE SIBJIEHUS (haronuTo3a

MOJIyYeHUE aHTHPAOUYECKON BaKIIMHBI

OTKPBITUE SIBJICHUS TpaHCHOPMAIIHH

3ananue 2
C umenem Jlyn Ilactepa cBsi3aHbl cieayolide Hay4dHbIE OTKPBITHS: a) pa3paboTka
METO/a aTTEHYallMM MUKPOOPTaHU3MOB; 0) OTKpBITHE SIBJIEHUs (Haroluro3a; B)
CO3/1aHME€ aHTHUPAOMUECKON BAaKIMHBI; T) OTKPHITHE U U3YUYEHHE MTPOLIECCOB OPOKEHNUS
Yy MUKPOOPIaHU3MOB; 1) BBEJICHUE B MPAKTUKY MUKPOOMOJIOTMH METOJIa BbIACIICHUS
YUCTBIX KyJNbTyp OakTepuid Ha IUIOTHBIX TMHTATENbHBIX cpenax. BeiOepure
PaBUJIbHYIO0 KOMOHWHAIIUIO OTBETOB:

a,B, T

0,B,T

a, T, 1
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4, B, T, I
5. O, T, II

3amanmne 3

CBeToBass MUKPOCKOMHS BKIIFOYACT B CeOs ClEayIONIMe pa3HOBUIHOCTU: a) (ha30Bo-
KOHTPACTHYI0 MHKPOCKOITHIO; 0) 3JIEKTPOHHYIO MHKPOCKOIIMIO; B) TEMHOIOJBHYIO
MUKPOCKOITMIO; T) MHKPOCKOIMIO B 3aTEMHEHHOM TIOJIe; JI) HMMEPCHOHHYIO

MUKPOCKOIIHIO. BI)I6epI/ITe IMPpaBUJIBHYIO KOM6I/IHaHHIO OTBCTOB:

6. a,B, T, I
1. a, 0,1, 11
8. 0,B, T, I
9. 0,B, T
10. B, T, II
3aganue 4
TeMHOIOIbHAsE MUKPOCKOIIHS IPUMEHSICTCS ISl U3YUCHUS:
6. KUIIICYHOH ITaj0YKU
1. PUKKETCUI
8. cTaUIOKOKKA
9. XJIAMUIAN
10. OJIeTHOM TPETTOHEMBI
3aganue 5
JIns Kakoro TUIa MHUKPOCKOTMHUYECKOW TEXHHUKH TOTOBAT HATHBHBIE HEOKPAIICHHBIC
npenaparhl:
1. JUUTSL CBETOBOM MHUKPOCKOITUU
8. JUIS TEMHOITOJIbHON MUKPOCKOIIHUH.
9. JUTS JTIOMUHECIIEHTHOW MUKPOCKOITHH
10. 711 ha30BO-KOHTPACTHOW MUKPOCKOITUU
11. JUIS1 DIIEKTPOHHOM MUKPOCKOTINH
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10.
11.
12,
13.
14,
15.
16.

JUTSI TIOTISIPU3AIIMOHHON MUKPOCKOTTHH
3amanme 6
CTpyKTYpHBIMU KOMIOHEHTAMH, XapaKTEPHBIMU TOJIBKO ISl IPOKAPUOTHYECKHUX
KJIETOK, SIBJISTFOTCS:

000Cc00JICHHOE SIAPO

HYKJICOH/]T

M€E30COMBI

pHUOOCOMBI

KJICTOYHAA CTCHKA, COACpKallasd rnerTua0riimKad

3amanue 7
K mukpoopranusMam ¢ NpPOKaApUOTHBIM THUIIOM OPTraHU3AIMU KIJIETKH OTHOCST: a)
IIJIECHEBBIC TPUOBI; 0) CIUPOXETHI; B) XJIAMHIMH; T') MUKOILIa3MBbl; J1) aKTHHOMUIICTHI.
BriOepuTe npaBmiibHYH0 KOMOMHAITHIO OTBETOB:

a,0,B

0,B, T, I

B, T, Il

a,B, T, I

0,1, 11

3amanue 8
Kakwue cTpyKTypbl 00s3aTeIbHBI 111 OOBIYHBIX OaKTEpUaTbHBIX KIETOK:
KTYTHKU
KarcyJsna
MUKPOBOPCUHKH ((pUMOpHH)
KJIETOYHAs! CTEHKa
LIIM
ME30COMBI
reHogop (HyKJIeoun)

prOOCOMBI
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10.
11.
12,

© ® N o

3aganue 9
Kakue cTtpykrypsl 00s13atenbHbl 1 L-dpopm Oakrepuid:
KarcyJsa
[IIM
HUTOILIa3Ma
reHodop (HyKJICOU1)
KJIETOYHAsI CTCHKA

BOJIFOTUHOBBIC 3€pHA

3ananue 10
Kakue ™mopdonoruueckue CTPyKTypbl OakTepuii M OCOOEHHOCTH HUX CTPOCHUS
00yCJIOBIIMBAIOT MOJIOKUTEIBHYIO WM OTPUIIATEIbHYIO OKpacKy 1o ['pamy:
KJICTOYHAS] CTCHKA
LI[TM
IIUTOTUIa3Ma
reHoop (HyksIeoum)
Karcymia

KTYTUKHN

3anmanue 11
Jnst cTpYKTypbl KJIETOYHOM CTEHKM OaKTepuil XapaKTepHbl BCE HMKEYKAa3aHHBIE
CBOICTBA, KpOME:
BKJIFOYAET CJIOKHBIN MOJIMMEP NENTUAOTIHKAH
CTpoeHue 00yCIOBIMBAET CIOCOOHOCTh BOCIPUHUMATh OKpacky 1o ['pamy
IPEJICTaBISIET YHUKAIbHYIO THOKYIO U IUIACTUYHYIO CTPYKTYPY

coaepkKUT D-u3oMepbl aMUHOKUCIIOT
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10. KJIETOYHAsl CTEHKa TI'PaMOTPHUIATENIbHBIX OakTepuil Oojiee 4YyBCTBUTENIbHA K
JEHCTBUIO JIN30LMMA, YEM TPaMITOJIOKUTEIbHBIX OaKTepHil

11. HUMeEET MOPHI.

3aganue 12

Kakune KoMIOHEHTHI 00pa3yIoT KJIETOUYHYIO CTEHKY IPaMOTPULIATEIbHBIX OaKTEpHii:

1. MIeNTUIOTINKAH
8. JTATTA B
9. TEHXOEBBIC KUCIIOTHI
10. Ociok A
11. JIIIC
12, dbnarenuH
3amanue 13

VYkaxuTe JOKaIu3aluio HaclIeICTBEHHON HH(pOopMaIK B OaKTEpUATBHOU KIIETKE:
6 [IIM
7 reHoop (HykJIeoum)
8. MUTOXOHIPHUH
9 ME€30COMBI
10. TIJ1a3MU/IBI

11. HIEPOXOBATASI YHAOIIA3MAaTUYECKAs CETh

3amanue 14
YKaXuTe CBOMCTBA TJIa3MU/IL;
npoayuupytot paznnunsie BAB
HECYT ONPEACIEHHYIO TEHETUYECKYI0 HH(POpMAIINIO

MOCTOSTHHO MPUCYTCTBYIOT B OaKTEpHAIbHOM KIIETKE

© ® N o

ABJIAIOTCS (DAKTOPOM MATOT€HHOCTH
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10. CHIOCOOHBI BCTPAaUBATHCS B TCHETUYECKUH anmapaT OaKTepHaIbHOM KIETKH

11. OTIpeeNSIIOT 00pa30BaHNE KI'YTUKOB
3ananuels
Kakue cTpykTypbl OakTepuil ompeaenser CHOCOOHOCTh MPUKPEIUIATHCI K

MOBEPXHOCTH KJICTOK:
6 KariCyJibl

7. KTYTUKH

8 MUKPOBOPCUHKH (TIHJIIH )
9 ME30COMBI

10. nepMeassl

11. HUKAKHE U3 YKA3aHHBIX BBIIIE.

3amanue 16
Kakue ¢pyHKIHMH BBITIOIHSIOT 3allaCHbIC TPAaHYJIbl Y OaKTePHIA:
6 JIETI0 META0OJINTOB
7 JIETIO BOJIBI
8. JIETIO TTTATEJIbHBIX BEIICCTB
9 nerno pepMeHTOB
10. JIETI0 DK30TOKCUHOB

11. o0Opa3oBaHbI TUIA3MHIAMHU

3amanue 17

CnopooOpa3oBaHue SBISCTCS MEXaHU3MOM:

6. onocuHTe3a Oelka
7. pa3sMHOXEHUS OaKTepuit
8. 3aIMTHI OT (haroIuTo3a
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10.
11.
12,
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COXpaHCHUs BUJA

NPUKpETJICHHs OaKTepHil

3ananue 18
K cniopoo6pazyromum 6akTepusiMm OTHOCST
CTPENTOKOKKHU
KIIOCTPUIAN
HeMccepuun
CaJIbMOHEJUIBI
KOpUHEOAKTEPHUH

OaInIUIBI

3aganue 19
dopma OGakTepuil 3aBUCUT OT TEHETUYECKH 3aIIPOTPAMMHUPOBAHHOTO CTPOCHUS:
TEUXOEBBIX KHUCJIOT
JIMTIOTIOJINCaXapuI0B
dbochonunuios
MENTHIOTINKaHa

Oenka QuiaremiMHa

3aganue 20
K rpamoTpunaTenbHbIM OTHOCATCA: a) BHTEepoOakTepuu; ©O) KIOCTPUAHUH; B)
MICEBJOMOHA/IBL; r) Oaktepouinl; 1) HeWccepuu. BrpiOepute NpaBUIbHYIO
KOMOHWHAITHIO OTBETOB:

a,B, T, ]I

a,0,B, T

0,B, T, 1T

B, T, |

0, T, 11
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3ananue 21

CtaIIOKOKKH — 3TO TPaMIIOJIOKHUTEIIbHBIE KOKKH, (POPMUPYIOIITHE:
IETIOYKU
TPYIIIBI B BUIE «BUHOTPATHON TPO3IIN

I'PYIIIIBI B BUJC 00BEMHBIX ITaKCTOB, KY6I/IKOB

© o N o

I'PYIIIIBI UX 9YCTBIPCX KOKKOB

10. TPYIIIBI U3 ABYX KOKKOB

3ananue 22
K kOoKkKOBBIM (popMaM MHKpOOpPraHu3MoB oTHocsaTcs: a) Neisseria meningitides; 6)
Klebsiella pneumoniae; B) Streptococcus pneumoniae; r) Bacteroides fragilis; )
Staphylococcus aureus. Beioepute npaBUIbHYH0 KOMOWHAIIMIO OTBETOB:

a,0,B

a, B, 11

0, B, I

© 0 N o

0, T, 1
10. B, T, I

3ananue 23

PukkeTcun oTiM4IaroTCs OT OOJBIIMHCTBA OAKTEPUIA:
OTCYTCTBHEM KJIETOYHON CTEHKHU
OTCYTCTBHEM MEMOpaHbl, OKPYKaIOIIEH HYKICOU

HaIn4ueM ME30COM

© © N o

CIIOCOOHOCTBIO PAa3MHOKATLCS TOJBKO B JKUBBIX KIICTKAX

10. OTCYTCTBHUEM SI/Ipa

3amanue 24
MuKorIa3Mbl OTJIMYAFOTCS OT OOJIBIIMHCTBA OAKTEPHIA:

6. OTCYTCTBHEM KJIETOYHOM CTEHKHU
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OTCYTCTBHEM MEMOPAaHBI, OKPYKAIOLIEH HYKICOU T
HaJIMYUEM ME30COM
CHOCOOHOCTBIO Pa3MHOXKAThCS TOJIBKO B KUBBIX KJIETKaX

OTCYTCTBHUEM s/1pa

3amanue 25

banumier — »To:

rpaMOTpULaTENIbHbIE BEPETEHOOOpa3HbIE MAJOUKU
IPaMIIOJIOKHUTEIbHBIE CIIOPOOOPA3YIOIINE KOKKU
IPaMIIOJIOKUTEIbHBIE CLIOPOOOPA3YIOLINE NATIOYKH
rpaMOTpULIATENIbHbIE U3BUTHIE (POPMBI

T'paMITIOJIOKUTCIIbHBIC aCIIOPOICHHLBIC IMAJIOYKH

3anmanue 26

Knoctpuauu — 370:

KOKKH, 00pa3yIolue Cropbl

MaJouK, He 00pa3yroUIUe CIop

a’pOOHbBIE MAJIOYKH, 00Pa3yIOIIHE CIIOPHI
aHa’POOHBIE MATIOUYKH, 00PA3YIOIINE CTIOPHI

U3BUTHIE (POPMBI

3ananue 27
K GakrepusiM, 00pa3yronuM  3HIOCIOPHI OTHOCATCA: a) Oauusuibl; O)
ouduaobakTepru; B) KIOCTPUIIUU; T) CTAPUIOKOKKY; 1) JJakToOakTepuu. Beibepure

NpaBUIbHYIO KOMOMHAIUIO OTBETOB:

r, &
0, B
a, B
o, T

a, 0
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3ananue 28
K obnuratHeiM aHa’pobaM  OTHOCSTCS: a) KopuHeOakTepuu; 0) OaIuUIbL; B)
OakTepounabl; T) KIOCTpuAuM; na) Oudugodakrepun. Bribepure mpaBUIbHYIO

KOM6I/IHaHI/IIO OTBCTOB!:

6. a,0,B
1. B, T, II
8. O, T, I
9. a, B, II
10. 0,B, I
3ananue 29
Kaxoit u3 (hakTopoB BIMSIET HA pOCT OAKTEPHUIA:
7. JABJICHUE KUCIIOpOoa
8. coJiep KaHNe B OKPYXKAIOIIEH Cpeie HeOPTaHUIECKIX HOHOB
Q. napiuaibHOE JaBJICHUE JABYOKHCH YTIIepo/ia
10. coJiep KaHMe B OKPYKAIOMIEH Cpe/ie OpraHUnIECKUX COCTMHECHUN
11. HaJIMYHUE POCTOBBIX (PAKTOPOB
12, BCE MEPEUNCIICHHbIC
3aganue 30
[To ucTouyHMKaM yTiIepoaa JyIsl TUTaHUS OAKTEPHH IMOAPA3CIISIIOT Ha:
6. dotoTpodsl
7. ayToTpodbI
8. reTepoTpodbI
Q. XEeMOTPOQBI
10. ayKcOTpO(bI
3aganue 31

[To nucroyHuKam 3HEPTUM JJisl KICTKU OaKTEpUH MOIpa3aeIisIOTCs Ha:
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6. ayTOTpOQbI

1. dotoTpods

8. XeMOTPO(PBI

Q. reTepoTpodbl

10. ayKCOTPOPBI
3ananue 32
Kosnonust MUKpOOpPTaHU3MOB — 3TO:

5. BUJIMMOE CKOIUIEHHE 0CO0EH HECKOJIBKUX BHI0B MUKPOOPTaHU3MOB

6. 1 MUKpOOHas KJIeTKa

7. BUJIMMOE CKOIUICHHE 0CO0eH OHOTO BUAa MUKPOOPTaHU3MOB

8. CMECh HEOTHOPOIHBIX MUKPOOPTAaHU3MOB, BBIJICTICHHBIX M3 €CTECTBEHHBIX
cyOcTpaToB
3aganue 33
Kakune mpaBmia B3ATHA MaTepuana OOECHEYMBAIOT aJCKBATHOCTb PE3yJIbTaTOB
OAKTEPHOIOTUYECKOTO UCCCAOBAHMS:

6. MaTepua 3a0UparoT U3 0YaroB MOPAKEHUS U MPUJICKAIINUX TKaHEH

1. MaTtepual ciaeayeT 3adupaTh J0 Havalla aHTUMUKPOOHOU Teparnuu

8. MaTepHa cieayeT HeMeJICHHO HaIlpaBIsiTh B Ja0OpaTOPHIO

Q. B3STHE MaTepHalia MPOBOIAT MHOTOKPATHO Ha ()OHE aHTUMHUKPOOHOH Teparuu

10. MaTepuana 3a0uparoT B OTPAaHMYEHHOM KOJMYECTBE ISl MPEIOTBPAILICHHUS
TpaBMaTH3aI[MU OYara rmopaxeHus
3ananue 34
Kakue cpenpl Hambonee dYacTo MTPUMEHSIOT IS BBIICICHUS HEMPUXOTIUBBIX
OaxkTepuii:

7. KA (xpoBsHoii arap)

8. cpeaa JHI0
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Q. cpena Ilnockupena

10. cpena bopne-Kanry
11. KYA
12, MITA

3amanue 35

OcCHOBHBIE 1IeNTU pUMEHEHUs U] PepeHInanbHO-TMaTHOCTUIECKUX CPEI:

6. H3ydyeHne OMOXUMHUYECKON aKTUBHOCTH MUKPOOOB
7. U3YYEHUE KYJIbTYPAIbHBIX CBOMCTB MUKPOOOB
8. OTIpEIEeTICHNUS YyBCTBUTEIBHOCTH K aHTUOMOTHKAM
Q. nuddepeHnnanys pa3IuyHbIX BUJI0B MUKPOOOB
10. TPaHCIOPTUPOBKA MaTepHraia B 1aO0OpaTOPUIO
3ananue 36
J171s1 4ero MpUMEHSIOT 3JIEKTUBHBIE (CEJICKTUBHbBIC) TUTATEIbHBIE CPEJIbI:
7. JUTS TIPEAYTIPEKACHUST OTMUPAHUS TATOTCHHBIX OaKTepUil U MOIAaBICHUS POCTa
canpoduToB
8. JUTSI HAKOTUICHHMSI OTIPEICIIEHHOMN TPYMIbI OaKTepuit
Q. JUIS TIEPBUYHOTO TOCEBA MaTephalia WM ISl TiepeceBa ¢ KOHCEPBUPYIOIINUX
Cpea WM cpeJi 000oTraIeHUs
10. JUTSL UI3YYCHMS M HICHTU(DUKAIIAN OTICTBHBIX TUITOB, BUOB M TPYIIT OaKTepuid
11. JUTSL U3y4eHHs] OMOXUMHUYECKUX CBOMCTB OaKTepHid
12, JUTSI U3yYEHMSI TATOTEHHBIX CBOMCTB OakTepuit
3aganue 37
Jlis KynbTUBHPOBaHUS aHA3po0OB 0€3 aHaspocTaTa UCIIOJIb3YETCs Cpea:
6. KpPOBSIHOM arap
7. YKEJITOYHO-COJIEBOU arap
8. DHI0
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0. TUOTJIMKOJIEBAS

10. Knaybepra

3amanue 38

Hanuune gpepmMeHTOB OakTepuil BBISBISIOT 110 PA3I0KEHUIO:

6. YTJIEBOJIOB
1. MHHEPAIBHBIX COJIEU
8. HWHJUKaTOpa
Q. arap-arapa
10. MENnToHA
3ananue 39
bakTepuonornyeckuii METOJ] IMarHOCTUKY MTPUMEHSIETCS JUIST:
5. BBIICJICHUS U UJICHTU(UKAIIUU BUPYCOB — BO30yauTeNel 3a00eBaHu
6. BBIJICTICHUS AHTUTEHA B UCCIIEIyEMOM MaTepHane
7. BbIJICJICHUS U UJeHTU(hUKAIMU OakTepuil — Bo3OyauTenen 3a0oneBaHui
8. OOHapy>KE€HHUsI AHTUTET B CBIBOPOTKE OOJIBHOTO

Tect no Teme : ['eHeTMKAa MUKPOOPTaHU3MOB
1. I'enernka 3t0:
e) CBOICTBO )KUBBIX OPIaHU3MOB TIEPEIaBaTh B CIICAYIOIIUE TOKOJICHUS IPU3HAKU
XapakTepHbIE ISl JAHHOTO BHUJIA
f) CBolcTBO HMBBIX OPraHU3MOB CYIIECTBOBATH B TIpeieiaX BUA B Pa3HBIX BapHAHTaX
g) Hayka o HacieCTBEHHOCTH M U3MCHYMBOCTH KUBBIX OPTraHU3MOB
h) BHemHue npu3Haku, KOHTPOJIUPYEMbIE TEHAMH.
2. Hanmensmmii yuactok mosiekynsl [JHK, oTBeuaromuii 3a cuHTe3 CTpOro
OIpeeNIeHHOro OelKa 3TO :
e) I'en
f) PHK

g) Hykneorun
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h)

e)
f)
9)
h)

f)
9)
h)

f)
9)
h)

f)
9)
h)

f)
9)

IImasmun

3. Kak Ha3bIBaeTCsl TeHETUYECKUI MaTepuas OaKTepuii?

I'en

Hykneonn

[Ina3smun

Snpo

4. Boibepure nmuuiauil oTBeT: OyHKIMOHATBEHBIMY €IUHUIIAMH TeHOMa OaKTEpUH,
KPOME XPOMOCOMHBIX T€HOB SIBJISIFOTCS. . .

TpaHcno30HBI

IS-mtocite foBaTenbHOCTH

[Ima3zmuasl

Hyxieorn b

5. Kopotkue ¢pparmentst JJHK, He Hecyine cTpyKTypHBIX T€HOB, OTBEUAIOIINE 32
TPAHCIIO3UIMIO HA3bIBAOTCS:

TpaHcno30HBI

IS-nocnenoBaTenbHOCTD

[TmazMu sl

Hykneotuapt

6. OyHKIIMOHATBHAS €AMHHIIA TeHOMA OaKTEPHil, COZeprKaIasi CTPYKTYPHBIC T€HBI
KOHTPOJUPYIOIIUE CUHTE3 ONMPEICICHHOr0 Oelika 3TO —

TpaHcno30HBI

IS-mtocitefoBaTenbHOCTH

[TmazmMu sl

Hyxkneotuast

7. Buexpomocomusie JIHK, npeacrasmistonirie coO0i KOJbLEBYIO JBYHUTEBYIO
MoJiekyiry JTHK, reHsl KoTopoi KOOUPYIOT IOMOJHUTEIBHBIE CBOMCTBA, IPUAABast
CEJIEKTHUBHBIE IPEUMYIIIECTBA KIIETKE.

TpaHCrO30HbI

IS-nmocnienoBaTenbHOCTD

[Ima3muanl
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h)

f)
9)
h)

f)
9)
h)

f)
9)
h)

f)
9)
h)

Hykneotuapl

8. Camas pacripoctpaneHHas (popMa U3MEHUMBOCTH, BOSHUKAIOIIAS TTPH ITUTETHHOM

MPUCTIOCOOJICHUH OPTaHU3MOB K YCIIOBUSIM BHEIITHEH CpEIbI.
Ananrarus

deHoTUIMYeCKasi U3MEHYUBOCTD

Myranus

Tpanchopmanus

9. ®opma HacIeICTBEHHON N3MEHYMBOCTH OPTaHU3MOB, XapaKTePU3YIOIIAsACs
BHE3AITHBIM TOSBJICHUEM HECBOWCTBEHHBIX JAHHOMY BHUY MHUKPOOOB HOBBIX
CBOMCTB.

Tpancnykuus

Tpancpopmanus

Konsroramms

Myranus

10. U3MeHeHne TeHoTHIIa, COXPAHSIOIIEECS B PALY TOKOJIEHUN U
COMPOBOXK/IAIOIIIEECS M3MEHEHUEM (PEHOTUIIA, HOCUT Ha3BaHHE
deHoTUNMYECKasi U3MEHYUBOCTD

A nanrarms

Myranus

HacnencreseHHOCTB

11. MyTanuu, KOTOpble MPUBOJAT K MOSBICHUIO B MOJUTIENTHAC UHON
AMUHOKHCJIOTHI, HA3bIBAIOTCS:

Monuamue Mmytanuu

MrucceHnc-myranuu

Honcenc-myranun

XUMHUYECKUM MyTareHes3

12. AHTUCMBICIIOBBIE MYTallUH, TPUBOISIT K 00Pa30BaHUIO KOJIOHOB-TEPMUHATOPOB,

BBI3BIBAIOIUX IPEKACBPEMCHHOC OKOHYAHUC CHHTE3a HOHHHCHTHHHOﬁ OeIIn,
Ha3bIBAIOTCs

Mougamnme myranuu
119



f)
9)
h)

f)
9)
h)

f)
9)
h)

f)
9)
h)

f)
9)
h)

MrucceHnc-myranuu

Houcenc-myranun

XUMHUYECKUN MYTareHes

13. Xrmudeckne BENIECTBA 3HAYUTEIBHO NOBBIIAIOT YACTOTY MYTUPOBAHUS OT
0JIHOM MyTaHTHOM KJieTKU 110 103-104 kietoxk.

MyTtareHsl

PexomOuHanuu

TpaHCro30HbI

[TmazmMu bl

14. Kak Ha3bpIBaeTCsi 0OOMEH Fr€HEeTUUECKUM MAaTEPHATIOM MEXY 2 0COOSIMHU C
MOSIBJICHUEM 0CO0€l C N3MEHEHHBIM T€HOTUIIOM?

PexomOuHanust

Tpancaykuus

Myranus

Konbrorarmms

15. Kak Ha3piBaeTcss 0OMEH reHeTU4ecKoi HH(pOpMalLKel Py HEMOCPEICTBEHHOM
KOHTAaKT€ JIOHOPA U PELIUITUEHTA?

Konnroramnus

Tpancpopmanus

Tpancnykuus

PexomOuHanuu

16. Ilepenaua reneTnyeckoi nH(GOpMaMEN B BUI€ U30JIUPOBAHHBIX (PParMEHTOB
JHK mpu Hax0xkaeHUM PEUIIMEHTHOM KIETKU B cpene coaepxkamen JJHK nonopa.
Hocur Ha3Banue:

Tpancaykuus

Tpanchopmarus

Konsroramus

PexomOunammn
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f)

9)

h)

f)

9)
h)

f)
9)

h)

f)

17. TlepeHoc reHOB U3 OJAHOM OaKTEpUANBbHOMN KIETKH B IPYTYIO MPU MOMOIIN
OakTepuopdara.

PexoMmOunHammu

Konsroramnus

Tpanchopmarus

Tpancaykuust

18. Uro Takoe OakTeprodar?

BUPYC, U30MPATETHHO MOpaKAIOUUN OaKTepUaIbHbIC KIETKH.

Bupyc, cinyxaiuit a5 nepeHoca reHeTHIecKoi HHPOPMAIUN U3 OJHOU
OaKTepHaATbHON KIICTKH B IPYTYIO.

Bupychl, KOHTPOJIUPYIOIIHNE YUCICHHOCTh MUKPOOHBIX MOMYJISIIHUA.

Bce oTBeTHI BEpHBI.

Tect mo Teme : buorexHomurus

1. YUto Takoe 6mopemeauarus?

HckycCTBEHHOE MCITOIB30BAHNE MUKPOCKOITMYECKUX TTOYBCHHBIX OOUTATEICH IS
OMOJOTUYECKON YTUITU3AIMN OPTAHUYECKUX OTXOOB.

KonBepcus cenbCkoX035MCTBEHHBIX OTX0/I0B HA MOJy4YeHUE Ororasa.
JlucrurinHa HampaBlieHHAs HA yTiTyOJieHne 3HaHUKM B 001aCTH OMOJIOTHH,
nepepadoTKH O0TXOA0B, METUIIUHBI U TIP?

[TpuknagHas HayKa O MPUMEHEHUH B TEXHUYECKUX YCTPOMCTBAX M CHCTEMax
MPUHITUTIOB OPTaHU3AIUN KUBOUW MPUPOJIBI

2. Yto Takoe OMOTEXHOJIOTHS?

JlucruminHa, W3yJdaroliasi BO3MOKHOCTH UCITOJIB30BAHUS KUBBIX OPTaHU3MOB, HX
CUCTEM WJIH MPOAYKTOB UX KU3HEACATEIHBHOCTU JUIsl PEHICHUSI TEXHOJIOTUIECKUX
3aJ1a4 a TaK kK€ BO3MOYKHOCTH CO3JIaHUS KUBBIX OPTaHU3MOB C HEOOXOTUMBIMHU
CBOMCTBAMHU METOJOM I'€HHOW MHKECHEPHUH.

JlucuuniauHa HarpaBjieHHAs Ha yriTyOJieHue 3HaHui B 001acTu OMOJIOTHH,
nepepaboTKH OTXOA0B, MEIUIIMHBI M YKPEIIJICHUE 3/TOPOBbhsI UEJIOBEKA 3a CUET
MEKIMCIMIUTMHAPHBIX Pa3pabOTOK, KOTOPbIE O0OBEIUHSIOT B ce0¢ HHKCHEPHBIC

moaxoapl C JOCTHXKCHUAMU 6HOMCJII/II.IPIHCKOﬁ HAaYKHU U KJIMHUYECKOM IMPaKTHUKH.
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9)

h)

f)

9)

h)

f)

Paznen MeauuuHbI H3y4aromui ¢ TEOPETUUYECKUX MO3ULMN OPTaHU3M YEI0BEKA €ro
cTpoeHre U GyHKIUIO B HOPME U TIATOJIOTHH, TTATOJIOTHYECKUE COCTOSHUS , METOIbI
WX JUArHOCTUKH, KOPPEKIIUU U JICUCHHUS.

[IpuknanHas HayKa O IPUMEHEHUU B TEXHUUYECKUX YCTPONCTBAX U CUCTEMAX
MIPUHIIUIIOB OpraHU3aIuy KUBOU MpUpoabl. CoeTMHEHUE OMOJIOTUH U TEXHUKH.

3. Uto Takoe OMonHXeHepusi?

JucuuminHa, u3ydaroiias BO3MOXHOCTH UCIIOIb30BaHUs KUBBIX OPTAHU3MOB, HX
CHUCTEM WJIY MPOJIYKTOB UX KU3HEACITEILHOCTH JISI PEIICHUS TEXHOJIOTHYECKUX
3a/1a4 a TaK k€ BO3MOXKHOCTU CO3/IaHUS )KUBBIX OPraHU3MOB C HEOOXOIUMBIMHU
CBOMCTBaMHU METOJOM T€HHOU UHKEHEPUHU.

JucnuninHa, HanpapiieHHas Ha yriayOJeHue 3HaHui B 001acT OMOJIOTHH,
nepepadoTKH OTXO/I0B, METUIIMHBI U YKPEIUICHUE 3JJ0POBhS YEJIOBEKA 3a CUET
MEXIUCITUTUIMHAPHBIX Pa3pad0TOK, KOTOpbIe OOBEUHSIOT B ce0€ MHKEHEPHbBIC
MOJIXO/IbI C TOCTUKEHUSIMUA OMOMEIUIIMHCKON HAYKH U KIMHUYECKOU MPAKTUKHU.
Paznien MeauuMHBI H3y4aroOMMi ¢ TEOPETHUECKUX MO3UIIMN OPTaHU3M YEIIOBEKA €T0
cTpoeHue U GyHKIHUIO B HOPME U MATOJIOTUH, TTATOJIOTMYECKUE COCTOSHUS , METO IbI
WX JTUAarHOCTUKHU, KOPPEKIIUU U JICUCHHUSI.

[IpukinanHas HayKa O IPUMEHEHUHU B TEXHUYECKUX YCTPONCTBAX U CUCTEMAX
MPUHITUTIOB OpraHu3aluy KuBoH npupoabl. CoeHeHNEe OMOJIOTHN U TEXHUKHU.

4. Yro takoe buomenununa?

JucunminHa, u3yvaroias BO3MOXKHOCTH UCIIOJIb30BaHUS JKUBBIX OPraHU3MOB, UX
CUCTEM WJIU NMPOAYKTOB UX KUZHEACATEILHOCTH ISl PEIICHUS TEXHOJIOTHYECKUX
3a/1a4 a TaK k€ BO3MOXKHOCTU CO3/IaHUS YKUBBIX OPraHU3MOB C HEOOXOIUMBIMU
CBOMCTBaMHU METOJOM I'€HHOW UHKECHEPHUH.

JucuumuinHa HampaBJieHHas Ha yriayOJieHne 3HaHui B 00J1acTu OUOI0THH,
nepepadoTKH O0TXOA0B, MEIUIIUHBI M YKPETIJICHUE 3/TOPOBbhsI UEJIOBEKA 3a CUET
MEXIUCITUTUTMHAPHBIX Pa3pad0TOK, KOTOPhIe OOBEUHSIOT B ce0e MHKECHEPHBIC

moaxoabl C IOCTHXKCHUAMU 6HOMCJII/II.IHHCKOﬁ HAayKHU U KJIMHAYECKOU IMPaKTHUKH.
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9)

h)

f)

9)

h)

f)
9)
h)

f)

Paznen MeauuuHbI H3y4aromui ¢ TEOPETUUYECKUX MO3ULMN OPTaHU3M YEI0BEKA €ro
cTpoeHre U GyHKIUIO B HOPME U TIATOJIOTHH, TTATOJIOTHYECKUE COCTOSHUS , METOIbI
WX JUArHOCTUKH, KOPPEKIIUU U JICUCHHUS.

[IpuknagHas Hayka O HPUMEHEHUH B TEXHUYECKUX YCTPOMCTBAX U CHCTEMAX
MIPUHIIUIIOB OpraHU3aIuy KUBOU MpUpoabl. CoeTMHEHUE OMOJIOTUH U TEXHUKH.
5.Jlarite onpenenenue TepMuHy broHuka.

Jucuurnaa, n3ydarnias BO3MOKHOCTH UCTIOJIb30BAHUS )KUBBIX OPTaHU3MOB, HX
CHUCTEM WJIY MPOJIYKTOB UX KU3HEACITEIbHOCTH JJISI PEIICHUS TEXHOJIOTHUYECKUX
3a/1a4 a TaK k€ BO3MOXKHOCTU CO3/IaHUS )KUBBIX OPraHU3MOB C HEOOXOIUMBIMHU
CBOMCTBaMHU METOJOM T€HHOU UHKEHEPUHU.

JlucuuruinHa HampaBJieHHas Ha yriayOJieHne 3HaHui B 00J1acTh OMOJIOTHH,
nepepadoTKH OTXO/I0B, MEIUIIMHBI U YKPETUICHHUE 3/I0POBhS YEJIOBEKA 3a CUET
MEXIMCIUIUTMHAPHBIX Pa3pabOTOK, KOTOPhIC 00BEAUHSIOT B ce0e MHKCHEPHBIS
MOAXOIbI C IOCTHKCHUAMU OMOMETUIIMHCKON HAYKH M KJIMHUYECKOMW MPaKTHUKH.
Paznien MmeauuHbI H3y4aromui ¢ TEOPETUUYECKUX MO3UIMN OPTraHU3M YEI0BEKa €ro
CTpoeHHE U (GYHKIIUIO B HOPME M MATOJIOTMH, TTATOJIOTHYECKUE COCTOSIHUS , METOIbI
WX JUArHOCTUKH, KOPPEKIIUU U JICUCHHUS.

[IpuknagHas Hayka O MPUMEHCHUH B TEXHUYECKUX YCTPOMUCTBAX U CUCTEMAX
MPUHIIUIIOB OpraHU3aIuH KUBOU MpUpoabl. CoeTMHEHNE OMOJIOTHH U TEXHUKH.

6. COBOKYITHOCTh METOJIOB M MOJAXO/I0B BKJIFOYAIOIINE MATEMATUYECKUE, METO/IbI
KOMITBIOTEPHOT'0 aHaJIM3a B CPAaBHUTEIILHON I'€HOMHUKE, pa3paboTKa aIroOpuTMOB U
MporpaMm JiJis peJcKa3aHus MPOCTPAHCTBEHHOM CTPYKTYpPbl OEIKOB, 3TO
buomarematuka

buoTtexnonorus

buoundopmaTuka

buonuka

7. KoMIuiekc METOJ0B OYMCTKH BOJI, TPYHTOB U aTMOC(HEphI C UCTIOIb30BAHUEM
OHOJOrnYecKuX 0OBEKTOB, PACTEHUH, TPUOOB, HACEKOMBIX, YEPBEH U JIp.
buounnxenepus

buomenunmnna
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9)
h)

f)
9)
h)

o~ e

AR A

buopemunnanys

bunonunka

8. COBOKYITHOCTb MPUEMOB, METOJIOB U TEXHOJIOTHUM MOJYyUYCHHUS PEKOMOUHAHTHBIX
PHK u JIHK, BbIIETIEHHE TEHOB U3 KJIETOK WJIA OPraHU3MOB, OCYIIECTBICHUS
MaHUITYJISILUI C TEHAMU U BBEJICHUS UX B JIPYTUE OPTaHU3MBI 3TO

buounxenepus

['enHas nHXeHepus

DKo0I0rnIecKasi OMOTEXHOIOT U

bunomenuimaa

Tect o Teme: UHdexkuusa 1 *UMMYHUTET

.BriGepute 01uH MM HECKOJILKO BApUAHTOB MPaBUILHBIX OTBETOB:
3aganue |
K anTponoHo3HbsiM HHGEKIUAM OTHOCATCS: a) KaMIUI00aKTEepHo3; 0) IMIUTeIyes3; B)
OpromHo# THd; T') TOHOpEs; 1) Jiernonesie3. Boioepure nmpaBuiibHYI0 KOMOUHAIUIO
OTBETOB:

a,0,B

0,B,T

B, T, T

a, T, 1T

0,1, 1

3ananue 2
Bo3nyniHo-kanenbHbIM MyTeM MEPENaloTCs: a) ChIMHOM TH(; 0) nudTepusi; B) KOpb;
r) renatuT A; a) Kokionl. Beibepute npaBuiibHy10 KOMOWHAIIUIO OTBETOB:

a,0,B

a, T, T

0, B, II

0, T, I

B, T, I
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ok w D E

AR o

no

N o g ko

3ananue 3

®opmbl HHPEKINU:
MUKPOOOHOCUTEIBCTBO
KOMMEHCAJIN3M
cynepuH EKIIUs
peuH(exIus

MYTYyajau3M

3ananue 4

Peundexuus:
MOBTOPHOE 3apakeHUE OAKTEPHSIMU JIPYTOTO BHIA
MOBTOPHOE 3apakeHHUE TEM K€ BO30yAUTENIeM
BO3HMKAET NpH 3a00JIEBAHUAX CO CTONKMM UMMYHHUTETOM
BO3MOYKHA 33 CYET HOPMAJIbHOW MHKPO(IIOPHI

3apaKCHUC 6aKTCpI/IHMI/I, BBIACIIIOIIMMMH OHIOTOKCHUHBI

3amanue 5
Kakue u3 nepeqnciieHHbIX HI)KE CBOWCTB XapaKTEPHBI JIsl CMEIIAHHBIX HH(EKITHIA:
BO3HUKAIOT Ha (DOHE CYIIECTBYIOMIETO 3a00JIeBaHUs
dbopmupylOTCI W3  TEPBUYHOrO  odvara WHQEKIUH, MOABEPrIIErocs
HEaJIeKBAaTHOMY JICUCHUIO aHTUOMOTUKAMU
XapaKTepU3yrTCS aHTarOHU3MOM MEXK]1y BO3OYIUTEISIMU
XapaKTEPU3YIOTCSI CHHEPTU3MOM BO30ynuTenei
XapaKTepU3yrTCs YIIMHEHHBIM HHKYOAITMOHHBIM TIEPUOIOM
HU OJHO U3 YKa3aHHBIX ONpeIeICHUN

BO3ZHMKAIOT MPU HAIMYUHW HECKOJIBKUX BO30yIUTENEH

3aganue 6

Kaxk Ha3bIBarot I/IH(l)eKLII/II/I, BBI3ZBAHHBIC ITIPOBECACHUEM MCIUIIMHCKUX IIPOLCAYP:
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2 A

ok DB

HO30KOMHUATHHBIC
OMIMOPTYHUCTHUYECKHE
AHTPOTIOHO3BI
cynepuHpeKIun
SATPOTCHHBIC MHPEKITUU

XUpypruyeckue HHPeKIuu

3ananue 7
Kakue daxTopsl obecreunBaroT pocT OaKTepHil B TKAHIX OpraHU3Ma 4eloBeKa:
BbIPa0OTKA aHTU(AronuTapHbIX (PaKTOPOB
aaAre3us K SIUTEIHAIBHBIM KIIETKaM
KOHKYPEHIMsI C KIJIETKAMHU pPa3JU4HbIX OPraHOB M TKaHEW 3a HCTOYHUKH
NUTaHUS
MHuakTuBanus 1M30COMaIbHBIX (PEPMEHTOB
JUITMTENIbHAs IUPKYISIIUS B KPOBOTOKE

06p330BaHI/Ie OHIAOTOKCHHOB

3amanue 8
BupyneHTHOCTh MUKPOOPTaHHU3MOB:
SIBJISICTCSI BUAOBBIM ITPU3HAKOM
WHIMBHUAYaJIbHAS XapaKTePUCTHKA IIITaMMa
TIOBBINIACTCS MPU TACCUPOBAHUH YEPE3 UMMYHHBIX KUBOTHBIX
CHW)KACTCS TIPH YACTBIX TAacca)kaX yepe3 BOCIIPHHUMYHMBBIX )KUBOTHBIX

ABJIACTCA (beHOTI/IHI/I‘IeCKI/IM IIPOABJICHUCM IIATOI'CHHOCTH

3amanue 9
CpolicTBamMu, XapaKTEPHBIMH JIJIs1 OaKTEPHATBHBIX 3K30TOKCHHOB, SIBJISIOTCS: Q)
cnenuUIHOCTh IEUCTBHS; 0) TEPMOJIA0MIBHOCTD; B) BO3MOKHOCTh TIEPEX0/1a B

AHATOKCHH,;
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A I

AR o

T') JUMOMOJIMCAaXapuaHast XUMUUecKas Mpupoa; 1) u3dbupartenbHas (pukcanus Ha
pelenTopax KieTok-MulleHe. Boibepure npaBuibHyt0 KOMOMHAIIMIO OTBETOB:
a, B, T, |
a,0,B, 11
a, 0
a,0,r

a,0,n

3amanue 10
[eiicTBue SHJIOTOKCHHA MPOSIBIIIETCS.  CIEAYIOINUMU OUOJOTUUECKUMU
s dexTamu: a) TUPOreHHbIM; 0) YBEIIMUEHUEM IMPOHUIIAEMOCTH COCYIUCTON CTECHKU;
B) aKTUBAIIMEH CUCTEMbl KOMIUIEMEHTA; T') IHapeeil; 1) pa3BUTUEM MapaIUuei.
Bri6epurte npaBuiibHy10 KOMOWHAIIUIO OTBETOB:

a, 1

a,T

a,0,B

a,0,B, 11

3aganue 11

[Iuporens! 310:
HK30TOKCHHA TPaMIIONIOKHUTEIIbHBIX OaKTepHid
OHAOTOKCHHBI TPAaMOTPHIIATEIILHBIX OaKTepuid
hepMeHTHI
AHTHOUOTHUKH

KOJIMIINHBI

3amanue 12
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[InporeHsl — CIOKHBIE TI0 CBOEN CTPYKTYPE BELIECTBA, KOTOPBIE COAEPHKAT
MIPOTEUHBI, IAMUIbI, MOJIUCAXAPUIbl U BBI3BIBAIOT B KOMILIEKC U3MEHEHHM B
MaKpOOpPTraHU3ME:

MMOHMKEHUE TEMITEPATYPBI

KallleJlb

MOBBIIEHUE TEMIIEPATYPBI

pPacCTpONCTBO CTyna

10K

Ba30MOTOPHBIE paccTpoiicTBa

3aganue 13
K dakropam ecTecTBeHHOU PE3UCTECHTHOCTH OpraHU3Ma OTHOCSTCS: a)
cnenuduueckue anturena; 6) uarepdepon; B) ecrectBeHHbie KHIiepsl (NK); 1)
Makpodary; 1) cucreMa KoMIiuieMeHTa. Beioepurte npaBuiibHyr0 KOMOMHAITUIO
OTBETOB:

a,0, T

a, B, 1T

a, B, T, [I.

B, T, ]|

0,B, T, I

3ananue 14
VYKaxuTe OCHOBHBIE MPU3HAKU KOHCTUTYLIMOHAJIBHBIX (DAKTOPOB 3aILUTHI:

BKJIFOYAIOT TYMOPAJIBHBIE U KJIETOYHBIE KOMIIOHEHTHI

MPOSIBIISIIOT HecnenupUUecKuil 3aUTHBINA A exT

celM(pUUECKH MOJABISAIOT KU3HEACSITEIbHOCTh BO30Y IUTEIS

aKTUBalMI0  (AaKTOpPOB  HHAYLUHUPYET  NPOHUKHOBEHHE  IATOT€HHBIX
MUKpPOOPTaHU3MOB

MOCTOSTHHO MPeObIBAIOT B «aKTUBUPOBAHHOM) COCTOSTHUU

00pa30BaHbl KOMIUIEKCOM CHEIUAIIM3UPOBAHHBIX KJIETOK U TKaHEH
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3aganue 15
K HecnenmudpuueckuM ryMopasibHBIM (PaKTOpaM HMMMYHHUTETA OTHOCSTCS:
arrJIOTUHUHBI
KOMILIEMEHT
IPOIIEPANHOBAS CUCTEMA
OeTa-JIM3UH
JIA30LUM

OaKTEepUOIU3UHBI

3aganue 16
EcrectBennsbie kinetku kuepsl (NK) BeImomHsIOT QyHKIMIO: a) 3allycKa aronTo3a
KJIETOK MHUILIEHEH; 0) aronurosa; B) BbIpaOOTKH aHTUTEI; I') paclO3HABaHUE
OITYXOJIEBBIX KJIETOK;
1) BBIpaOOTKHU IIUTOKMHOB. BpIOepuTe NpaBMiIbHYI0 KOMOUHAIIMIO OTBETOB!

a, T, 1T

a,B, T

0, B, 11

B, T, ]|

0,B, T

3aganue 17
HeliTpoduiibHble TE€MKOIUTHI yYaCTBYIOT B UMMYHHBIX IIpoLieccax U 001a1aroT
byHKIUSIMU:
a) ¢aromuTo3a; 0) reHepaluu akTUBHBIX (JOPM KUCIIOPO/Ia; B) MPEICTABICHUS
aHTUTCHA,
') aHTUTETI000pa30BaHUs; 1) MUTpaIuu. Beibepure mpaBuiIbHYI0 KOMOMHAIINIO
OTBETOB:

a,B, T

a, 0,1
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0,1, 1
B, T, 1T

0,B,T

3amanue 18
darouuTapHy0 (PYHKIHIO BBITOJIHAIOT: a) MOHOLIUTAPHO-MAaKpO(arajabHble KIETKHU;
0) remnaTonuThl; B) KynepoBCKUE KICTKH; T) MUKPOIIIUS; 1) T-TMMQpOLHUTHL.
Br16epute npaBuibHyt0 KOMOMHAIIMIO OTBETOB:

a,B, T

0,B,T

B, T, ]I

a, T, T

0,1, 11

3aganue 19

HezaBepieHHplii paronutos BKIIIOYAECT B ce0s BCE CTaANH, KPOME:
aJire3nu
XEeMOTaKCHCa
MTOTJIOIICHUS

IepeBapUBaHUs

3ananue 20
HNuTepdepoHsl: a) ABIASIOTCS UMMYHOITIOOYJIMHOBBIMHU MOJIEKYJIaMU;
0) BeIpabaTHIBAIOTCS CHECIIUATM3UPOBAHHBIMU KJIIETKAMU; B) aKTUBUPYIOT
(dbaronuTapHbie KJIETKH;
T') TU3UPYIOT KJIETKU-MUIIICHU; 1) YCUITUBAIOT aKTUBHOCTh ITUTOTOKCHYECKUX T -
muMporuToB. BeibepuTe mpaBUIbHYI0 KOMOMHAITNIO OTBETOB:

0, B, II

a,0,B

a, T, I
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B, I, I

0,1, 1

3ananue 21

Kakoe u3 nepedmnciaeHHbIX MOJ0KEHUN HEBEPHO TpuMeHuTeNnbHO K MDH:
o-MOH npoaynupyroT JEUKOLUTHI
v-UOH nponyuupyoT CTUMYIUPOBAHHBIE JIUM(OITUTHI
B-NDH npoaytupyroT pudpoO1acTsl
W ®H nposiBisieT BHICOKYIO CIIeNU(DUIHOCTD K Pa3IMuHbIM BUPYCaM
N®H neiicTByeT Ha 3apakKEHHBIE KIETKA

N®H pelictByeT Ha BUPYChI

3aganue 22

CBoOiICTBA MOJHOIEHHBIX AHTUTE€HOB:
qyXKEPOJAHOCTH
BBICOKHW MOJIEKYJISIPHBINA BEC
HU3KHUU MOJIEKYJISIPHBIA BEC
CrenupUIHOCTh

OTCYTCTBHUE JETEPMUHAHTHBIX IPYIIII

3ananue 23
Kakue wmopdonornyeckue CTpyKTypbl OakTepuid HECyT TMPU3HAKKM aAHTUTCHHOU
qy>KEPOIHOCTH:

KTYTHKU

Karcymia

KJIETOYHAs] CTCHKA

LITM

reHogop (HyKJIeoun)

JIN30COMBI
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3amanme 24
K GakTepuaabHbIM aHTUT€HAM OTHOCST:
O-aHTHTCH
reMarrIlOTHHUH
H-anturen
W30aHTUT'€HBI
K-anturen

TOKCHHBbI

3aganue 25

VYKaXuTe OCHOBHBIE XapakTepucTuku O-Ar:
IpeCTaBICHbI OeIKaMu
IIPEICTABIICHBI YIJIEBOIAMHU
npexacrasiensl JILIC
TEPMOJIAOMITHHBI
TEPMOCTAOUIILHBI

ABJIAKOTCA TralITCHAMH

3ananue 26
Kakas u3 cneqyronmux XapakTepUCTUK JIYUILEe BCErO ONpeaesaeT CBOWCTBA MalITEHOB:
MMMYHOTEHHBI U pearupyror ¢ A T
MMMYHOTEHHBI, HO He pearupytor ¢ AT
pearupyrotr ¢ AT, HO HEHMMYHOT€HHBI
He pearupyroT ¢ A T 1 HEMUMMYHOTE€HHBI
IIPEACTABIICHBI CI0KHBIMA MAaKpPOMOJIEKYJISIPHBIMH BEILIECTBAMU

MMpCACTABJICHBI ITPOCTBIM H HU3KOMOJICKYJISIPHBIMU BCIICCTBAMU
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3ananue 27
B Tumyce mpoucxondr: a) meperpynmnupoBKa reHoB T-KIETOYHOTO PerenTopa;
0) anTuTEeNno0Opa3zoBanue; B) pazputue CD4 u CD8 T-kierok; 1) passutue T-
muMmdormtoB xenanepoB 1 (Thl) u 2 (Th2) turos; 1) pa3BUTHE TYIHBIX KJICTOK.
Bri6epuTte npaBuiibHy10 KOMOMHAIIMIO OTBETOB:

a, B

a, 0

0, B

B, T

LA

3aganue 28
B cene3eHke mpoucXOAT: a) aHTUTEI000pa3oBaHue; 0) paclio3HaBaHUE AHTUTECHA,
MOCTYTAIOIIETO Yepe3 CIAUZUCThIE 000JIOUKH; B) BEIPAOOTKA IUTOKUHOB; T)
dbyaknuonupoanue T-TuM(OIIUTOB XENepoB; 1) BTOPUIHBI UMMYHHBIA OTBET.
Bri6epurte npaBuiibHy0 KOMOWHAIIMIO OTBETOB:

a,0,r

a,B, T, 1

0,B, T, I

o, T, I

a, I

3aganue 29

OO0pa3zoBaHue aHTUTEI TPOUCXOUT B: a) TMM(PATUUECKUX y31ax; 0) merepoBbIX

OJIsIIKAX;

B) TUMYCE; I') CeJIe3€HKe; 1) Koxke. BriOepuTe npaBuiibHYI0 KOMOUHALIMIO OTBETOB:
a,0,r

a, B, Il
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0,1, 1
0,B,T

B, I, 1

3amanue 30
KneTouHsble 351eMEHTBI, y4aCTBYIOIIME B IIPEICTABICHUM aHTUreHa T-muMdonuram:
a) ICHAPUTHBIC KJIETKH; 0) TuIa3MaTHYeCKue KIETKHU; B) Makpodaru; r) TpOMOOIIUTHI;
1) Ty4HbI€ KJIETKH. Bbo1OepuTe npaBuibHyt0 KOMOMHAIIO OTBETOB:

a, B

0,B

B, T

T, I

a, 11

3aganue 31
Jlnst pa3BuTHS crienruueckoro MUMMYHHOTO 0TBeTa B-nmuMdonuTel momydaroT
TTOMOIIIb OT:
a) QOJTMKYJISIPHBIX IEHIPUTHBIX KJIETOK; 0) 6a30¢uioB; B) T-muM@onuTos; r)
rernaTolUTOB;
1) pUTPOIUTOB. BriOepuTe npaBuiIbHYyI0 KOMOMHAIIMIO OTBETOB:

a, 0

0,B

a, B

0, T

LA

3amanue 32
VYkaxute OCHOBHBIE CBOMCTBA B-TMMQOIMTOB 1 MIa3MaTHYECKUX KIETOK:

IJIa3MaTUYECKUE KIIETKH CUHTE3UPYIOT U CEKPETUPYIOT Ig
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v-U®H nogasnsier akTUBHOCTD MJ1a3MaTUYECKUX KIETOK

B-kJteTku - npeecTBeHHUKY TIa3MaTHYECKUX KIIETOK

JOJITOKUBYIIME B-KJIETKM JHU3UPYIOT HUHPUIUPOBAHHBIC, YYXKXEPOJHBIE H
OIYXOJIEBBIE KIIETKU

KOPOTKOkUBYIIME B-knerku npoaymupyrot y-MOH

B-JII/IM(i)OHI/ITI)I MMPOABIIAIOT AHTUTCIIO3aBUCUMYIO IUTOTOKCUYHOCTD

3ananue 33
Hanbomnpieit akTHBHOCTBIO CUHTE3a AHTUTEI OTJIMYAIOTCS:
B-numMdonuTel HCXOAHOTO KIIOHA
B-kneTku “UMMyHHOHN NTaMsITH
MIa3MaTUYECKUE KIETKU
He3pesble B-mumponuTs
3ananue 34
T-numdouuTs pacro3HAIOT AHTUTEH, TIPEJICTABIIIEMBIN B aCCOIUALINY C
MOJIEKYJIaMU:
a) HLA xmacca I; 6) HLA kiacca Il; B) uMMyHOT100y/TMHOB; T') O€JIKOB OCTPOI
¢ba3zwr;
1) KoMIuieMeHTa. BeiOepuTe npaBuiibHYt0 KOMOMHAIIMIO OTBETOB:
a, 0
0, B
B, T
T, I

a, I

3amanue 35
['1aBHBIN KOMILIEKC THCTOCOBMEeCTUMOCTH uesioBeka (HLA) oTBeTcTBEeHEH 3a: a)

pacno3HaBaHue anTureHa T-muMmdoruramu; 0) UCXO0J ANIOTPAHCTIOPTAIIUH; B)
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B3aMMOJICHCTBHE B CUCTEME MATh-IJIOM; T) (harouuTo3 OaKTepuil; 1) TeHETUUYECKUI
KOHTPOJIb IMMYHHOTO OTBeTa. Bb1iOepuTe npaBuibHyt0 KOMOMHAIIMIO OTBETOB:

a,0,T, 11

a,0,B, 11

0,B,T, 11

r, I

0,B
3aganue 36
MIMMYHOITUTOKHHBI — 3TO: a) UMMYHOTJIOOYJIMHBIL; 0) MOJMUIENTUABL; B) TPOAYKTHI
KJIETOK MMMYHHOM CHCTEMBI; I') TOPMOHBI; 1) O€JKU ocTpoil (a3bl. Beibepute
IPAaBUJIbHYIO0 KOMOHWHAIIUIO OTBETOB:

0,B

B, T

a, 0

T,

a, 11

3ananue 37
Mosnekyia UMMYHOTJIOOYJIMHA OTHOCUTCS K CYIIEpCEMENCTBY UMMYHOTTIOOYIMHOBBIX
MOJIEKYJI U UMEET B CBOEM COCTABE: a) JIOMEHBI; 0) YriIeBOAbl; B) aKTUBHBIN LIEHTP; T)
Fc-gparmenT;
1) nucynb(puaHble CBsi3U. BoiOepuTe npaBUibHy0 KOMOMHAIIMIO OTBETOB:

a, B

0, T

T, 1

a, 11

BCC OTBCTHI ITPABUJIBHBIC

3amanue 38

AHTHUTENA CBA3BIBAIOT IETEPMUHAHTHI aHTUT€HA!
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BapuaOCTbHBIMUA YIaCTKAMU TSKEJION U JIETKOU 1IeTH
KOHCTaHTHBIM YYaCTKOM JIETKOW LIENU
Fc-dbparmenTom

3amanwne 39

VYKaXuTe OCHOBHBIE CBOMCTBA MOJICKYJIbI-TUMepa [gA:
B3aUMOJICHCTBYET C AT BO BHEILIHEH cpefie
CEKPETUPYETCS IMUTEITUATBHBIMA KJIETKAMHU
BXOJIMT B COCTaB CJIE3HOM KUJIKOCTH
MIPOHUKAET Yepe3 IUIAleHTAPHBINA Oaphep
00yCJIOBJIMBAET AaHTUTEI03aBUCUMYIO IMTOTOKCUYHOCTh

CUHTC3UPYCTCA IINTa3MAaTHYICCKUMH KIICTKAMH

3aganue 40
Antutena knacca |gE BeipaGaThiBatoT:

6a30¢uIbI

MJ1a3MaTUYECKUE KIIETKU

T-mumdbonuTsl

TUMOITUTHI

TYYHBIE KIIETKH
3aganue 41
AnTtuTena kiacca IgG o6manaroT crmocoOHOCTRIO: a) MPEIUITUTHPOBATh AHTUTEH; 0)
MEePEXO/IUTh Yepe3 MIIAIEHTY OT MaTePH K IIJI0/1Y; B) aKTUBUPOBATH KOMILIEMEHT; T)
00pa30BbIBATh UMMYHHBIE KOMIUIEKCHI; /1) aKTUBHO MIEPEXOIUThH B CEKPETOPHBIE
KUIKOCTU. BpiOepuTe mpaBuiIbHYI0 KOMOMHAIIMIO OTBETOB:

a,0,B, T

0,B, T, I

a, T, T

0,B,T

B, T, ]I
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3ananue 42
AnTuTena knacca IgA o6magaroT crmiocoOHOCTHIO: a) y4aCTBOBATh B KIIETOYHOM
JN3UCE;
0) mpuoOpeTaTh CEKPETOPHBIN KOMIIOHEHT; B) OTICOHU3UPOBATH (harOIUThI; T')
MIEPEXOIUTh Yepe3 TUTALIEHTY OT MaTepH K TUIOAY; 1) GUKCUPOBATHCS HA TYUHBIX
KJIeTKax. BeiOepurte mpaBuiIbHYI0 KOMOMHAITUIO OTBETOB:

a, 0

a,T

0,B

0, I

B, 11

3anganue 43
Antutena knacca IgE cnocoOHbI: a) GUKCUpPOBATH KOMITJIEMEHT; 0) y4acTBOBATH B
KJIETOYHOM JIM3UCE; B) IEPEXOUTH B CEKPETOPHBIE )KUIKOCTH; T') (PUKCUPOBATHCA Ha
MOBEPXHOCTH TYUYHBIX KJIETOK; /1) 00pa30BbIBAaTh HMMYHHBIE KOMILIEKCHI. BriOepuTe
MPaBUILHYIO KOMOMHAITUIO OTBETOB:

r, I

a, 0

B, T

a, 1

o, T
3ananue 44
KiieTouHbIit UMMYHHUTET — 3TO: a) Koau4ecTBO T-, B-mumdouuToB, eCTECTBEHHBIX
KUJIEPOB;
0) uaaykiusa nurotokcudeckux CD8 T-mumdonutos; B) harorurapHas peakius;
I') aHTUTEI000pa30BaHUE; 1) OTTOPKEHUE Uy KEPOJHOTO TpaHCIIaHTaTa. Beibepure

IMPpaBUJIbHYTO KOM6I/IH3HI/IIO OTBCTOB!:

a, 0
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0,B
0, 1
B, T
a, 1

3anganue 45

VYKaxxurte ycioBuUsl, PU KOTOPLIX T-KUIIJIEp YOUBAET Uy KEPOTHYIO KIETKY:
eciu e€ criektp Ar MHC otnnuaercs ot cnektpa Ar MHC xo3sina
nocie pacno3zHaBanuss Ar MHC Ha e€ nmoBepxHOCTH
nyTéM GopMupoBaHus epGHOPUHOBHIX IMTOP B MEMOpPaHE KICTKU-MUIIICHU
IIOCJIE OTICOHU3ALNN
MyTEM BBIJIETICHUS IMTOTOKCUHOB

py PUKCUPOBAHUU Ha €€ OBEPXHOCTH KOMIIOHEHTOB KOMILIEMEHTA

3aganue 46
T-KuIephl BBI3BIBAIOT:
pEeaKIMIO OTTOPKEHUSI TPAHCIIJIaHTaTa
PEaKIHMIO OTTOPXKECHHS BUPYC-TIOPAKEHHOMN KICTKA
aktuBanuio T-3¢gpdexropos ['3T
aKTHUBAIMIO CHHTE3a aHTUTEN

PCAKIIUIO OTTOPIKCHUA OITYXOJIHA

3ananue 47
C uenpio OIEeHKH UMMYHHOTO CTaTyca YeJoBeKa OMPEETSIOT: a) aOCOTIOTHOE YHUCIIO
auM@onuToB B niepudepuueckoit kpoBu; 0) KoHieHTparuo |gM B CHIBOPOTKE; B)
COD;
r) harormTo3s; a) antureHsl rpymi kpoBu ABO. Beibepute npaBuibHyo
KOMOMHAIIUIO OTBETOB:

a, 0,11

a,0,T

0,B, T

B, T, ]|
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TeMmbl: «IK0JI0THUS, TeHETUKA MUKPOOPTraHu3MoB. Biausinue Ha

MHKPOOPraHu3Mbl (PaKTOPOB OKpY:KaloLei cpeabD

Br16epuTe ouH MM HECKOJIBLKO BApUAHTOB IIPABMIIBHBIX OTBETOB:
3amanue 1

Kakoit u3 MCPCUYNUCIICHHBIX HHIKC CIroco0oB COCYIICCTBOBAHUA MHUKPOOPTaHHU3MOB

B3aMMOBBITOJICH:

6. KOMMEHCaJIU3M

7. MYTYaJIHU3M

8. HAOCUMONO03

Q. KTOCUMONO03

10. AHTarOHUCTUYECKIA CUMOMO03
3aganue 2
YKaKATe OCHOBHBIE XapaKTEPUCTHKA MHUKPOOPTaHWU3MOB, OTHOCSIIMXCS K
HOPMAaJIbHON MUKpOQIIOpE YeTOBEKa:

7. JTOMUHHUPYIOT B UCCIIEyEeMbIX 00pa3iax

8. MIPEICTABIICHBI CAaIPO(MUTHICCKIMHU BUIAMHU

Q. MPEICTAaBIICHBI TATOTEHHBIMHU BUAMU C TIOHWYKEHHON BUPYJIEHTHOCTHIO

10. MIPE/ICTABIICHBI YCIOBHO-MIATOTEHHBIMA MUKPOOPTaHU3MaMU

11. MUKpPOOpPraHU3Mbl 00Jieeé WM MEHee YacTO BBIAEISAIOT U3 OpraHu3Ma
3JI0POBOI'0 YEJIOBEKa

12, MHUKpPOOPTaHU3MBI CPABHUTEIBHO PEIKO BBIJACISIIOT M3 OpraHU3Ma 3JI0POBOTO
YEJIOBEKa.
3amanue 3
Ykaxute xapakTepHble 0COOCHHOCTH 3aceeHUsI OaKTepUsIMU OpTraHu3Ma YeIOBEKa:

7. KOJIOHU3UPYIOT BCE OPTaHbl
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10.
11.
12,

© N o O

10.
11.
12,

KOJIOHU3UPYIOT OT/IEIbHBIE 001aCTH

COCTaB MUKPOOHBIX COOOIIECTB OJJUHAKOB B KaXJI0M OTJEIHHOM OpraHe
COCTaB MUKPOOHBIX COOOIIECTB B KaKJI0M OT/IEILHOM OpraHe pa3jinyeH
pa3ianyus B COCTaBe MUKPOOHBIX COOOIIECTB MHANBHUIYaIbHbI

COCTaB MHKPOOHBIX COOOIIECTB OCTAETCS CTAOMIBHBIM Ha MPOTSXKEHUU BCEU

KHU3HHU

3aganue 4

Mukpodaopa pa3HbIX OTAEIOB MUIICBAPUTEIILHOTO TPAKTA:
OJIMHAKOBa
KaueCTBECHHBIN M KOJIWYSCTBEHHBIN COCTAaB HEOJIMHAKOB
Han0oJsiee KOJTOHU3UPOBAH TOHKUHN KUIIIEUHUK

HauoOoee KOJIOHU3HUPOBAaH TOJICTBIN KHILIEYHUK

3amanue 5
VYKaXUTEe MUKPOOPraHW3Mbl, JOMUHUPYIOIIME B JAUCTAIBHBIX OT/AENaX KHUIICYHUKA
YeJI0BeKa:

By Bacteroides

Buabl Clostridium

BHIBI Streptococcus

Buas! Lactobacillus

Buabl Enterobacter

suasl Candida

3azanue 6
[IpeacTaBuTeNsIMU HOPMAIbHOW MHUKPOQIIOPHl BJarajvuia SBISIIOTCA: a)
JakTodakTepuu; 0) OupuaodakTepuu; B) CTPENTOKOKKY; T') KJIOCTPUAUM; 1)

O0akTepouabl. BeiOepure npaBuIbHYI0 KOMOMHAITUIO OTBETOB:
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a, 0, B, 11
a’ B’ FQH

0,B,T. 1
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0, T, 11
10. a, T, I

3amanue 7

CTepI/IHLHLIC TKaHHU U OpraHbl 310POBOT'0 YCJIOBCKA.!

7. KEITYTOUHO-KUIIEIHBIA TPAKT

8. KPOBb

9. auMda

10. KOXa

11. MOYKHA U MOYETOYHUKH

12, BEPXHUE JIbIXATENbHBIE TYTH
3aganue 8

Kakue OakTepuu, BXOIAIIME B COCTaB HOPMAJIbHOM MHUKPOOHON (IIOpHI, CLIOCOOHBI

BbI3BATh 3a00JIECBAHUA

1. IMaTOr€HHBIE BUIBI
8. canmpopuThI
Q. YCJIOBHO-TIATOT€HHBIE
10. J00bIe
11. TEPMOPHIIBI
12. HUKAaKue
3amanue 9
JucbakTepuos:
5. U3MCHEHHUE Ka4YECTBEHHOTO COCTaBa HOPMaJIbHON MUKPOQIOPHI
6. M3MEHEHHE KOJIMYECTBEHHOT'O COOTHOIICHUS MUKPOOPTaHU3MOB
7. HE OKa3bIBACT BIUSHUS Ha PE3UCTCHTHOCTh OpraHU3Ma
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8. pa3BUBAETCS TIPU HEPAITMOHATHHOW aHTUOMOTUKOTEPATTHH

3amanue 10

[TocnencTBust mucOakTepro3a:
ocnabieHNe IMMYHOJIOTUYECKON PE3NCTEHTHOCTH OpTaHu3Ma
BO3pacTaHWe UMMYHOJIOTHYECKON PEe3UCTEHTHOCTH OpraHu3Ma

HapylieHue GepMEeHTaTUBHON (PYHKIIMH MUKPOGIOPHI

O N o O

CHMKCHHUC 4YHUCJIa aHTI/I6I/IOTI/IKOp€3HCTGHTHBIX 6aKTepHﬁ

3aganue 11
B cocTtaB GuoteparneBTUUECKUX MPEnapaToB, IPUMEHSIEMbIX JIJISi KOPPEKIIUU
MUKpPO(DIOpHI KUIIEYHNKA, BXOAAT: a) Ompuaodakrepuu; O) JaKTOOAKTEpPHH;
B) CTaUIIOKOKKH; T') CAJIbMOHEIUIBL; 1) epuxuu. Boibepute npaBuiibHYyIO
KOMOMHAIIUIO OTBETOB:

a,0,B

0, T, II

0,B, T

© o N o

a,0,n
10. B, T, I

3ananue 12

Dyounotukamu (MpoOMOTUKAMU) SIBISIOTCS:
HUCTATHH
ouduaymOakTeprH
JaKTOOAKTEpHUH

SPUTPOMUILINH

o~ WD Pe

oudukon

3amanue 13
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CanuTtapHO-0aKTEPUOJIIOTUYECKOE HCCIIEIOBAHUE CMBIBOB C TOBEPXHOCTU KOXKHU
MIPOBOJIAT:

Ha HAJIMYME KUIICYHOM NaJIOUYKH

Ha HAJIMYHUE MPOTES

MIOCEBOM Ha cpely DHJI0

O N o O

noceBoM Ha cpexy Cabypo

3amanue 14
CanuTapHblii HAA30p MPEIMETOB OKPYKAIOIIEH CPeAbl OCYIIECTBISIOT:

4, B3SITHEM CMBIBOB C PYK IIEpCOHANa

o1

B3JATHUCM CMBIBOB C pa60q1/1x HOBGpXHOCTGfI

6. B3SITUEM COCKOOOB C pab0OUYuX MOBEPXHOCTEM

3amanue 15

3arpsi3HeHHe BO/JbI OLIEHUBAIOT 110:
OMY
KOJIU-TUTPY

HaJIMYHUIO Ppa3JIMYHBIX BUAO0B YCIIOBHO-TIATOI'CHHBIX U IMATOICHHBIX 6aKTepHﬁ

© ©o N o

UHJEKCY OAKTEpHil IPyMIbl KUILIEYHON MATIOUKU

10. neppUHTEHC-TUTDPY

3anganue 16

MukpoOHOE YMCIIO BO3yXa OMPEIETISIOT:
6. no meroay Koxa (cenumenTariusi)
1. Ha cpenie DHJI0

8. no3upoBaHHbBIM noceBoM Ha MITA B anmapare Kporosa
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Q. IIPH [TOCEBE HA KEITOYHO-COJIEBOU arap

10. METOJIOM MEMOpPaHHBIX (PUIBTPOB

3ananue 17
CaHuTapHO-NIOKa3aTENbHBIM MUKPOOOM JJIsl OLICHKH BO3/1yXa B ONEPALlMOHHBIX
SIBIISICTCAL:

30JIOTUCTBIN CTAPHUIOKOKK

MEHHHTOKOKK

IIPOTEN

© ® N o

KHIIICYHAaA I1aJJodKa

10. nudTepuiiHas najouka

3aganue 18

[Ton TEpMUHOM «CTepPUIAM3ALUS) TOHUMAIOT:
0CBOOO0XIEHHE 00BEKTA TOJIBKO OT BET€TaTUBHBIX (HOPM
OCBOOO0KJIEHHE TOJIBKO OT adpPOOHBIX MUKPOOOB

O0CBOOOXKJIEHHE OT CIOp U BEreTaTUBHBIX (hOpM

© ® N o

YHUYTOXEHHUE TOJIBKO aHadpOOHBIX (popm OakTepuii

10. YHUYTOXKEHUE TOJBKO MaTOT€HHBIX MUKPOOOB

3aganue 19

[Tox TepMuHOM «Ie3UH (KU TOHUMAIOT:
0CBOOO0XKIEHHE 00BEKTA TOJIBKO OT BEr€TaTUBHBIX (hOPM
OCBOOO0KJIEHHE TOJIBKO OT a9POOHBIX MUKPOOOB

O0CBOOO0XIEHHE OT CIOP U BEreTaTUBHBIX (hOpM

© ® N o

YHUYTOXEHUE TOJIBKO aHadPOOHBIX (popm OakTepwmii

10. YHUYTOXKEHUE TOJBKO MaTOTC€HHBIX MUKPOOOB

3amanue 20

Kakoii MeTo1 MCITONB3YIOT JIs1 CTEPUIIN3ALMU CBIBOPOTKU KPOBH:
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CTCpUiIM3altuAa 1apom 1o JJaBJICHUCM

CTCpUIIM3alud CYXHUM KapOM

ok~ w D

crepuwimnsanus Y O-u3inydyeHueM

3amanme 21

IMacrepuszanus:
4, YaCTUYHOE yIAJIEHUE MUKPOOPTaHU3MOB
5. MIOJIHOE YAAJIEHUE MUKPOOPTaHU3MOB

6. IMOJaBJICHUC PA3MHOKCHHUA MI/IKpO6OB

3anmanue 22

CTEPUIIM3ALMS BO3IEUCTBUEM HOHU3NPYIOIEH paaualin

(bUIBTPOBAHKE C TIOMOIIBI0 MEMOPAHHBIX (PUIIBTPOB

K METOdaM ((XOHOHHOﬁ)) CTCpHIM3allid OTHOCATCA: a) CTCPpUIIN3allvA

TeKy4uM napom; 0) crepuimzanusa Y @-usjiyueHneM; B) CTEPUIN3ANUA TPH

NOMOIIU 0aKTepUaAIbHBIX (PUIBTPOB; I') CTEPUIIN3ALINA [TAPOM O] JaBICHUEM; JT)

CyXoxapoBas crepuiinzanus. BeiOepure npaBmiibHYyI0 KOMOMHAITUIO OTBETOB:

6. a, 0
1. a, T
8. a, I
9. 0, B
10. 0, I
3ananue 23
VYkaxure crnocoObl TOJHOM CTEpHIA3aluU
MUKPOOHOJIOTUYECKUX UCCIIETOBAHUSIX
7. 00paboTKa BJIaKHBIM TTApOM
8. bunbpTparms
Q. o0yueHue
10. nacrepusanus
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11. IIPOKAJIMBAHUE

12, 00paboTKa aHTUCENTUKAMU

3ananue 24
Kakwue crmoco0sl cTepuan3aiiny UCTIOIb3YIOTCS B OTHOIICHUN YOUTHIX BaKIUH:
(buIbTpOBaHUE

YJIBTPa3BYyK

ImapoBasa CTCPUIIN3ALUA

© 0o N o

Y-U3Iy4CHHE

10. IJIa3MEHHAs CTEPUIIN3aLUs

Jlureparypa

1.T". llnerens. O6mas mukpoobuomnorus. — M., Mup, 1987. 408 c.

2. I'yceB M.B. MukpoOuonorus: Yu4eOHUK 1 CTyI. OWOJ. CIEIUaIbHOCTEH BY30B /
M.B. T'yceB, JI. A.MwuneeBa. - 4-e¢ wusn., crep. - M.: Usmarenbckuii 1eHTp
«Axagemusi», 2003. - 464 c.

3. Uepkec ®.K., borosiBnenckas JI.b., beasckas H.A. 'Mukpobuonorus' - Mocksa:
Memununa, 1986 — 512 c.

4.bopucos JI.b. MeaunuHckas MUKpoOUoiorusi, Bupycosorus, ummysnosorus / JI.b.
bopucoB. — 5-e uza., ucnp. — M.: OO0 «Menunnnckoe nHPOPMAITMOHHOE areHT-
cTBO», 2016. — 792 c.: un.

5.CmupuoBa H.H. Kypc nexumit mo nucuuruiniHe «OCHOBBI MUKPOOHOJIOTUU H

OMOTEXHOJIOTUI.

I'’”IOCCAPU
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ABTOKJIAaB — ammapar JJisi IPOBECHUS MPOIECCOB CTEPUIIN3ALINY MIPU HATPEBE U MO
JABJICHUEM BHIIIE aTMOC(HEPHOTO.

AHTHCENTHKA — (JIaT. anti — MPOTHUB, Septicus — THUEHUE) — CUCTeMa MEPOIPUSTUH,
HaIpPaBJICHHBIX HA YHUYTOKEHUE MUKPOOPTaHU3MOB B paHe, MaTOJIOTMYECKOM Ouare,
opraHax M TKaHSIX, @ TakKKe€ B OpraHu3Me OOJBHOTO B IEJIOM, HCIOJIb3YIOLIas
MEXaHU4Yeckue U (U3MUECKHE METONbl BO3JCHCTBUSA, AKTUBHBIE XUMUYECKUE
BEIIECTBA U OMOJIOTHYECKHE (PAKTOPHI.

AcenTuka — KOMIUIEKC MEpPONPUATHI, HANpaBICHHBIX Ha MPEeAYyNpexKICHHUE
MONaJJaHUsI MUKPOOPTaHU3MOB B UCCJIEYEMbIi OOBEKT.

['myOuHHBIA TIOCEB — OJWH U3 CTAllMOHApPHBIX METOJIOB KYJbTUBHUPOBAHUS
MUKPOOPraHU3MOB, IMPU KOTOPOM CYCHEH3UI0 MHUKPOOPTaHM3MOB BHOCST B
pacIlIaBJICHHBIC IJIOTHBIE MUTATEIbHBIE CPEABI TUOO B )KUAKUE MUTATEIbHBIE CPEIBI.
Jesundexuuss — YHUUTOXKEHHE BO30yauTeled WHQPEKIMOHHBIX OoJe3Hel Ha
00BEKTaxX BHEITHEN CPEeJIbl.

NMmepcusi B MUKPOCKONIMU — 3TO BBEICHHE MEXIY OOBEKTUBOM MHUKPOCKOIA U
paccMaTpyBaeMblM B HEM MPEAMETOM JKHUJIKOCTH [JIsl YCHJICHHS SPKOCTH U
pacuIupeHus NpeaeaoB yBEINUEHUs U300pakeHHUS.

Nuky6arus — KyJIbTUBUPOBAHHE TPU OTPEICIICHHOM TeMIlepaType.

UpucoBas nuadparma — cuctema CEprnoOBUIAHBIX IUIACTHH, MO3BOJISIONIMX H3MEHATH
KOJIMYECTBO MPOXOJAIIEr0o 4Yepe3 OOBEKTUB CBETA, UYTO OMPENENS€T COOTHOILIECHHE
SAPKOCTH ONTHUYECKOTO M300pakeHns O0BEKTa K SPKOCTH CaMOTro OOBEKTa, a TaKKe
yCTaHaBJIMBATh HEOOXOAUMYIO IITyOUHY PE3KOCTH.

Kosnonust — 310 BUAUMOE M30JIMPOBAHHOE CKOIUIEHHE MPEICTABUTENEH OJHOIO BHA
MHUKpPOOPTraHU3MOB, 00pasyroiieecs Mpyu Pa3MHOKEHUH OJTHOM KOJIOHHUEOoOpasyroien
equnuibl (KOE) Ha mnoTHOM muTaTtenbHOM cpefe (Ha MOBEPXHOCTU WM B TIIyOHHE
e€). Komonum OaxkTepwii pa3HBIX BUIOB OTIUYAIOTCA APYr OT Jpyra IO CBOEH
MOP(OJIOTUH, TIBETY U IPYTUM KYJbTY - MPU3HAKAM.

Konnencop — (ot nar. condense — cryiaro, yIIOTHS0), KOPOTKOPOKYCHas JIMH3a
WIM CHUCTeMa JIMH3, WCTOJb3yeMas B ONTHYECKOM TMpUOOpE IS OCBEIIEHUS

paccMaTpUBaeMoOro WM TpoerupyeMoro mnpeamera. KoHzmeHcop coOupaer u
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HaIlpaBJIseT Ha MPEAMET JIyYd OT UCTOYHHKA CBETA, B TOM YHCJIE U TAKUE, KOTOPHIE B
€ro OTCYTCTBHE HPOXOIAT MHMO MPEIMETa; B PE3YJbTaTe€ TAKOIO «CTYILIECHHS»
CBETOBOI'0 MOTOKA PE3KO BO3PACTAET OCBELIEHHOCTD MPEIMETA.

KynbpTuBHpOBaHUE — BhIpAIlIMBAHUE MUKPOOPTraHU3MOB Ha MUTATEIbHBIX CPEIaX.
MukpoOuonorus — Hayka O >KMBBIX OpraHu3Max, HEBUIMMBIX HEBOOPYKEHHBIM
ria3oM (MHKpOOpPTaHM3Max): OakTepHsiX, apxeOaKTepHsiX, MHKPOCKOMHMYECKUX
rpubOB U BOAOPOCIEH, YACTO ATOT CIHUCOK MPOUISIFOT MPOCTEUIITUMHI U BUPYCAMHU.
Mukpockon — mnpuOop, MpeAHa3HAYEHHBIM 71 TOJYYeHHUS YBEJIHU- YEHHBIX
U300paKeHH, a TaKKe U3MEPEHHUS OOBEKTOB WJIM JIeTalel CTPYKTYpPbI, HEBHAUMBIX
HEBOOPYKEHHBIM r1a3oM. [IpencraBnsier co00i COBOKYITHOCTD JIMH3.

HakonutenbHast KyiabTypa — KyJbTypa, B KOTOPOW MpeoOIagaloT MpeacTaBUTEIH
OJIHOM TPYyMNIbI WM 1a’K€ OJHOTO BHJIa MUKPOOPTaHU3MOB.

OOBEKTUB — ONTUYECKOE YCTPOMCTBO, MPOCLUPYIOIIEE N300paXKEHNE Ha TUIOCKOCTb.
Oxynsap — oOpaimieHHass K IJIa3y 4YacTb MHMKPOCKOIA, NpeaHazHadaemasi s
paccCMaTpUBaHUsI C HEKOTOPHIM  YBEJIMYEHUEM ONTHYECKOTO H300pa)keHus,
JaBa€MOro 0ObEKTUBOM MUKPOCKOIIA.

[TacTtepusanust — HarpeBaHue wmarepuana mpu Ttemmeparype Huxe 100 °C.
Hcnonp3yeTcs 175 00eCIOKUBaHUS MUTATENBHBIX CPEJl, COAEPKAIIMX KOMIOHEHTHI,
paznararouyecs Ipyu BBICOKUX TEMIEPATypax.

[IoBEepXHOCTHBIII MOCEB — OCYILIECTBISETCA IyTEM HAHECEHHs] CYCIEH3HH
MHUKPOOPTaHU3MOB HA MOBEPXHOCTh IUIOTHOW MUTATENIbHOM cpeabl. Mcmonp3yercs
JUTSL KyJIbTUBUPOBAHMS a3POOHBIX KYJIBTYD.

[ToceB — BHECEHHUE KIIETOK MUKPOOPTaHU3MOB (IIOCEBHOTO MaTepraia — MHOKYJISTA) B
CTEpPWJIBHYIO THTATEIBHYI CpeAy Ui IOJY4YEHHUsS YUCTOM WIM HAKONMUTEIbHOU
KYJbTYPBI.

Pa3pemaromas cnocoOHOCTP — 3TO CHOCOOHOCTh MHKPOCKOINA BBLAABATH YETKOE
pazzie’bHOE U300paKeHHE IBYX OJIM3KO PACIIONIOKEHHBIX TOUEK OOBEKTA.
Crepunuzanus — MOJHOE OCBOOOXKIIEHHE KAKOro-mOo MpeaMera OT BCEX BHUJIOB

MUKpPOOPTaHU3MOB, BKIIIOUasi OAKTEPUH U WX CIOPBI, TPUOBI, BAPUOHKI, @ TAKXE OT
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MPUOHHOTO O€NKa, HAXOMSIIUXCS Ha TOBEPXHOCTIX, O00OPYIOBAaHWM, B THUIIECBBHIX
MPOAYKTaxX U JIEKapCTBaX.

Ocy1iecTBiseTcs TEPMUUYECKUM, XMMHUYECKUM, PaTUAlMOHHBIM, (DUIbTPAIMOHHBIM
METOJIaMHU.

®driaMOUpoBaHUE — METOJ CTEPUIIU3ALMUU MEJIKHUX METALNTUYECKUX HHCTPYMEHTOB
IyTEM TMPOKaJWMBaHUS B IUIAMEHUM TOPEJIKA HEMOCPEACT- BEHHO IEpen
UCIIOJIb30BaHUEM.

Uucras KynbTypa — TONYJALUS MHKPOOPTaHU3MOB, MPEACTABISAIONAs CcoOoi

IIOTOMCTBO OI[HOﬁ NJIM HCCKOJIBKUX KJICTOK OAHOT'O BUAa MUKPOOPIraHU3MOB.
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