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1. HEJIX OCBOEHUA JUCHUIIJINHBI
LensaMu ocBOCHUS AUCHUIUTMHBI «MUPOOUOIIOTHS U BUPYCOJIOTHSD) SIBIISIFOTCS:

- (hOpMHPOBaHKE Yy CTYICHTOB TMPEICTABICHUI O MHOr0OOpa3nu OakTepwii u apxeil B
CpaBHEHMM C MHPOM  pacTeHUM, TpuOOB, IKUBOTHBIX, a TaKKE O CIOXKHOCTH

B3aHMOOTHOIIICHHI MEXIY 3TUMHM OpPraHu3MaMH,

- JaTh CTY/AEHTaM IPEJICTABJICHUE O CTPOCHUM M XUMHUYECKOM COCTaBE KIIETKU
OakTepuii M apxed, OCOOCHHOCTSIX MX METaboIM3Ma U CYIIECTBOBAHHS B AKCTPEMATBbHBIX

YCIOBUAX,
- J1aTh MpeJCTaBIeHNEe O (PUIIOTEHUH POKAPHUOT.
3agaun AMCUMILJIUHBI:

-U3y4eHHe MHOT000pa3us (opM MHUKPOOPraHU3MOB, MX MOP(OJIOTHH, BHYTPEHHETO

CTPOEHMSI U OCOOEHHOCTEN pa3BUTHS,

-M3y4eHHEe MEXaHN3MOB 0OMEHa BEIECTB U MPeoOpa30BaHuUs SHEPTUH Y

MHUKPOOPTraHU3MOB;

- (opMHpoBaHUE TPEACTABICHUI O COBPEMEHHON CHCTEMAaTWKe OaKTEepHid, MX
9KOJIOTHH, PACTIPOCTPAHEHNH, TPOUCXOXKJICHHH M IBOJIIOIMH HanOoJiee KPYMHBIX TaKCOHOB

MHUKPOOPTaHH3MOB;
- W3yd4eHHE OHMOJIOTHUECKOTO Pa3HO0Opasusi BHPYCOB, POJIM M 3HAYCHHS
OakTepwuii 1 BUPYCOB B Onocdepe 1 )KU3HM YeTI0BEKa.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII BO
JlaHHas TUCIUIUIMHA BXOIUT B BAPUATUBHYIO YacTh 0JI0Ka | MOJArOTOBKH OaKaaBpOB
HanpaBiieHus «buosorusy. M3ydeHne qaHHOW JUCIUILIAHBI IPEIOJIaracT BIaJCHHEe TaKUMHU
JUCHMIUTMHAMM KakK 00111ast OMoJ0THs1, 00TaHKKA, 300JI0T'Hs, IIUTOJIOTHS U THCTOJIOTH s, OMOXUMHMS U
MOJICKYJIsSIpHasi OMoJorus. B To jke BpeMsi OCBOCHHE STOM JTUCITUILUIMHBI HEOOX0IUMO KaK
MPE/IIECTBYIONICE ISl U3YYCHUS CIICIYIONINX TUCIUILINH: BBEICHHE B OMOTEXHOJIOTHIO,
UMMYHOJIOTHUS, (DPU3UOJIOTHS YEJIOBEKa W KHBOTHBIX, O€30MAaCHOCTh YKU3HEACATEILHOCTH,
MEIHUIIMHCKAs 3KOJIOTHS, SKOJOIHS MHUKPOOPTaHM3MOB, MEIUIIUHCKAs MUKPOOHOJIOTHSI.
3. KOMIIETEHIIUHU OBYYAIOILIETI'OCsl, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMsI JTUCHUITJIMHBI MOAY JIs).
B pesynbrare ocBoeHHSs AUCIMILTUHBI «IMHKPOOHOIOTHS M BUPYCOJIOTHSD BBIITYCKHUK JIOJDKEH
o0naiaTh CIEAYIOMUMEU 00IIeTPO(HECCHOHATEHBIMU KOMIIETECHIIUSIMHE:
- CHOCOOHOCTHIO IOHUMATh 0a30BbIE MPENICTABICHHS O PA3HOOOpa3UK OUOIOTHUECKUX 0OBEKTOB,
3HaueH#ne OMopa3sHOO0pasus Ui YCTOMUUBOCTH OHOCc(hepbl, CIIOCOOHOCTHIO HCIIOIB30BATh METOIbI
HaOIO/IeHNs], OTIMCAHUS, UICHTH(PUKAITNH, KIaCCU(DUKAIIH, KyTbTUBUPOBAHUS OHMOTIOTUIECKIX

oobektoB (OITK-3);



- CIOCOOHOCTBIO MTPUMEHSITh COBPEMEHHBIE SKCIIEPUMEHTAIBHBIE METO/IbI pa0OTHI C
OMOJOTUYeCKUMH 00BEKTaMH B TOJIEBBIX U TAOOPATOPHBIX YCIOBUSIX, HABBIKK pabOTHI C COBPEMEHHOM
armaparypoii (OITK-6).

B pe3ynbrare ocBoeHUs AUCHUIUTHHBI «IMHUKPOOHOIOTHS U BUPYCOJIOTHsD 00YUAIOIIMIACS TOIHKEH

JIEMOHCTPUPOBATH CIIETYIOIINE PE3YIbTAThl 00pa30BaHMS:

3HaTh: 0 pa3HOOOpa3UK OUOJIOTHUECKUX OOBEKTOB B BU/I€ OCHOBHBIX I'PYIIL
MHUKPOOPTraHU3MOB, IPUHIIUIIBI CTPYKTYPHOH 1 (PYHKIIMOHATBHOW OpraHU3allii 1 OCHOBHBIX
MCXaHNU3MOB ITPOUECCOB KXKUBHECACATCIIbHOCTU MUKPOOPIraHU3MOB, O POJI MI/IKp06I/IOJIOFI/II/I nu

BHPYCOJIOTUH KaK ()yH/IaMEHTAJIbHOH OCHOBBI OMOJIOTMYECKUX HAYK U OMOTEXHOJIOTHH.

YMeTh: UCnoIb30BaTh TEOPETUUECKUE 3HAHKS O BIMSHUM (DAKTOPOB BHELTHEN Cpellbl Ha
MHUKPOOPTraHU3Mbl U OCOOEHHOCTH y4acCTHsl MUKPOOPraHU3MOB B KPYrOBOPOTE XUMHUYECKUX
BEIIECTB B IIPUPOJIE.

Brnaners: OCHOBHBIMU METOJJaMU MUKPOOHOJIOTHUECKHUX HCCIIEI0OBAHU, HaBbIKaMH
paboThI C COBPEMEHHOI! anmaparypoil.

4. CTPYKTYPA U COAEP) KAHUE JUCIUITJIMHBI

Muxkpoo1oJIorus 1 BUPYCOJIOT M.

OO01mast TpyI0eMKOCTb JUCIUTUIMHBI COCTABIISIET 4 3a4eTHBIX enuHUIIb, 144 yaca.
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MHUKpPOOU OJIOTUH.
Hctopus passutus
MHUKPOOU OJIOTHH.

3Ha4YeHHEe MUKPOOPraHU3MOB
B IPHUPOJE M JKU3HU
JelIoBeKa.

Mopdosorusi GakTepHid.
OCO0EHHOCTH CTPOECHUS 4 2 2 4 2/33,3%
KJIETOK MUKPOOPraHU3MOB
(rpaMIOI0XKUTEIbHEIE,
IPaMOTPULIATEIIBHBIC,
OECKIIETOUHBIE).
CucremaTtrka 4 3 2 4 2/33,3%
MHKDPOOPTraHH3MOB.
TpuHIHMIE! KTacCHPUKALNH
MHKPOOPraHH3MOB
(ecrecTBeHHast

1 UCKYCCTBEHHas).




TIpoGJieMbl CHCTEMATHKH.
I'pynmsl IpOKapHOTHBIX,
9YKapUOTHBIX
MHUKPOOPraHU3MOB.

MeMOpaHHBIE CTPYKTYPBI
OaKTepHaNTbHBIX KICTOK.
KiterouHsle CTEHKH Pa3HBIX
rpymnn GaKTepHil.
Moposioruueckas
nuddepeHirpoBka

U YPOBHH KJIETOUHOU
OpraHHU3alnH.
IMoxostmecs: hopmbl
KJICTOK (9H/I0CIIOpBI,
9K30CHOPBI, LIUCTEL,
AKUHETHI U JIp.).

2/33,3%

Merabonusm
MHKPOOPTaHU3MOB

THbl TUTAHUS TPOKAPHOT.
DHepreTuyeckuit
MeTaboJIM3M POKAPHOT.
BroxuMHYECKOe eTUHCTBO
MPOIECCOB MeTab0IM3Ma.

2/33,3%

Bnusinue axtopos
BHEIIHEH cpejibl Ha pocT
MHKPOOPraHNU3MOB.
OtHolIeHHe K
MOJIEKYJIIPHOMY KHCIIOPOLY,
TeMmIeparype, KHCIOTHOCTH
Cpeabl, H3TYUCHHUIO.

2/33,3%

OCHOBBI BUPYCOJIOTHH.
3HaueHHe OTKPBITHUS
JI.1. IBanoBckoro.
Otanbl pa3BUTHs
BHPYCOJIOTHH.

2/100%

[Ipupona, Mopdosorus u
OCHOBHBIE CBOWCTBA
OakTeprodaros.

2/33,3%

MeTo/p! KyIbTHBHPOBAHUS
BUPYCOB.

2/33,3%

CucremMaTHKa BUPYCOB.
OcobeHHocTi

KJ1accu GUKaLuu BUPYCOB.
OCHOBHBIE KPUTEPHH
TaKCOHOMUYECKON
KJ1accu puKanuy BUpycoB

10

2/50%

KynbTypbl KineTok Juis
BBISIBIICHUS BUPYCOB.

KynbTypbl OpraHos ajis
0OHAPYKEHUsI BUPYCOB.

11

2/33,3%

KypuHbie 5SMOpHOHBI TIpH
JMaTHOCTHKE BHPYCHBIX
HHOEKIHH.

Mertons! 3apaskeHust
BUPYCOM KYPHHOT'O
9SMOpHOHA.

12

2/50%

JKuBOTHBIC MOZIENH ISt
0OHapYKEHUsI BUPYCOB.
Wnentudukarys BUPyCOB.
KauectBennoe onpenenenue
BHPYCOB.

13

2/50%

Iuronatuueckue 3hpexTs
BUPYCOB.
Basimkoobpa3oBanue
Bupyca. Tenpla BKIIOUeHUH
BUPYCOB.

14

2/33,3%

KonnuectBeHHoe
orpeiesieHne BUPYCOB.
Onpenenenue
HHQEKIMOHHOCTH BUPYCOB.

15

2/50%

Mopdoorust BUpycoB.
BbisiBiIeHHE BUPYCHBIX
aHTHreHOB ( AT ).
BbisiBiIeHHE BUPYCHBIX
YACTHIIL.

16

2/50%

IpsiMast 37eKTPOHHAS
MHKPOCKOIHS TIPA
BBISBJIEHUH WU
HUACHTU(PUKAIINT
BHPYCOB.

17

2/50%

Hcnons3oBanne

18

2/50%




HUMMYHHOH
JJIEKTPOHHOMI
MHKPOCKOIIHH TIPU
HUACHTU(PUKALINT
BUPYCOB.

Bcero 4 18

36
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Coaepxkanue TUCHUIIINHDI.

Teopernyeckuii Kypc.

1. Ilpexver W 3a7auM MHUKPOOHOJOrHM. MUKpPOOHOJOTHS — HayKa, HPEIMETOM KOTOPOM
SBIISIIOTCS. ~ MUKPOCKOIIMYECKHE  CYILECTBA,  Ha3blBaéMble  MHUKPOOpPraHU3MaMHM,  HUX
OuoJIOTUYECKHE TIPU3HAKM, CHUCTEMAaTHKa, JKOJIOTHS, B3aUMOOTHOUIEHUS C JAPYTUMH
opranu3smMamMu. MuKpoopranusmbl — HauOosee JpeBHSS (opMa oOpraHu3alldd >KU3HU Ha
3emne. Ilo Komu4ecTBY OHHM HPEACTABISIOT COOOM caMyl0 3HAUUTENBHYID U CaMYHO
pa3HOO0pa3HyI0 YacTh OPraHM3MOB, Hacessolmx Onocdepy. K mMukpooprann3Mam OTHOCST:
OakTepuH, BUPYCHI, TPHOBI, MPOCTEHIIHE, MUKpoBoJiopocin.  OOmuit MIPU3HAK
MHUKPOOPTaHM3MOB —  MHKPOCKOIIMYECKHE  pa3Mepbl, OHH OTJIWYAIOTCS CTPOCHUEM,
MPOUCXOXKJIeHHEM,  (u3nosiorueil. OHM  JIETKO  TPUCIIOCAONMBAIOTCS K YCJIOBHAM
CYILIECTBOBAHMSI, BHICOKAsl BBIHOCIMBOCTD K TEILTY, XOJIO/y, HEJOCTATKy BIIAru, ClIOCOOHOCTh K
ObICTPOMY Pa3MHOXKEHHIO. AKTUBHO Y4YacCTBYIOT B Pa3IMYHBIX IPEBPAILCHUAX BEILECTB B
npupoae. MHOrue MHKpPOOpPraHM3Mbl HMMEIOT M OTpuULaTenbHOe 3HaueHue. OHU  MOTYT
SBJISITBCSL BO30OYIUTENSIMUA OOJIe3HEH YeNoBeKa, >KUBOTHBIX M PpACTEHUM, BBI3BIBATH IOPUY
MUIIEBBIX TPOJIYKTOB, HAHOCSA OOJBIION yimepd HapoAHOMY XO3SHUCTBY. JloCTKeHMs
COBPEMEHHON MHKPOOHOJIOTUH Oa3UpyIOTCS  Ha pPa3BUTHH (PU3MKH, XUMHUH, OHOJIOTHH,
OvoXUMHHU. 3a/1auM COBPEMEHHON MHKpPOOHOJIOTHU pazHOOOpa3Hbl, CHEUU(PUYHBI, B CBS3H C
4YeM K3 Hee BBUICNWICS Pl  CHEHUAIM3UPOBAHHBIX JUCHUIUIMH -  MEIUIIMHCKAs,
BETepHHApHAsl, CEITbCKOX03HUCTBEHHAS! M IPOMBIIIIIICHHAS.

Oco0eHHOCTH CTPOEHHMSl KJIETOK MHKPOOPraHM3MOB. B 3aBUCHMOCTH OT coJepsKaHHs
MypenHa B KJIETOYHOH CTEHKE pa3ln4aloT TPaMIOJIOKHUTENbHBIE W TPaMOTpUIIATENbHBIC
OakTepur (IO OTHOIIEHHIO K OKpacke mo ['pamy). Y rpamIionoXuTelbHbIX OakTepHii
MENTUAOTIIMKAHOBBIN (MyperHOBBIN) cioii coctaBiseT 80 % OT Macchl KIETOYHOM CTEHKH.
I[lo TI'pamy oOHM OKpalmMBalOTCS B CHHHM 1BET. Y TpaMOTPHULIATENbHBIX OakTepuit
NENTUAOTIMKAHOBBIN c10il cocTaBiseT 20 % OT Macchl KIETOYHOM CTEHKH U 110 I'pamy oHn
OKpAIIMBAIOTCSl B KpPAacHBIM I[BET. Y TIPaMIIOJIOKUTENbHBIX OakTepuil HapyXHbIH CloH
KJIETOUYHON CTEHKH COJEPKUT JIMIIONPOTEUbI, ITIMKOIPOTENUIbI, TEHXOEBbIE KHUCIOTHI, Yy
HUX OTCYTCTBYET JIMIONOJIMCAaXapuIHbIi cioi. KierouHas creHka BBIITISIIMT amMoOp(dHOMH,
OHa He CTpyKTypupoBaHa. [losTomMy mpu pa3pylleHHH MYpPEHHOBOTO Kapkaca OakTepuu
MIOJTHOCTBIO TEPSIIOT KJIETOUYHYIO CTEHKY (CTaHOBSITCS MPOTOIUIACTaMH), HE CIIOCOOHBI K

Pa3MHOXEHUI0. Y TpaMOTPHLATENBHBIX OaKTepHil HApyXHBIA IIACTUYECKMH CIIOM YeTKO



3.

4.

BBIPAKEH, COJICPKHT JIMIIOMPOTEHIBI, JITIONIONUCAXaPUIHBIA CIIOW, COCTOSIIMN W3 JIMIUAA
A (sHzmoTokcuHa) u noimcaxapuga (O-anturena). Ilpu paspyiieHnH TpamMOTpULIATENBHBIX
OakTepuii 00pa3yroTcs ceporiacTel — OaKTEpUU C YaCTUYHO COXPAHCHHOW KJIETOYHOMN
CTEHKOH, HE CIOCOOHBIE K PA3MHOKECHUIO.

Cucremarnka Mukpoopranu3mMoB. COIJIaCHO COBPEMEHHOH CHCTEMAaTHKE IMaTOTCHHBIC
MHUKPOOPTaHW3MbI OTHOCSTCS K IIAPCTBY MPOKAPHOT, MATOTCHHBIC MPOCTCHUIIINE W IPHOBI — K
[IAPCTBY 3YKAPHUOT, BUPYCHI OOBECIUHSIOTCS B OTAENIbHOE HapctBo — Vira. Bee mpokapruoTsl,
MMEIOIINE eMHBIN TUI OpPraHU3aliK KIETOK, 00beTMHEHBI B OJJUH oTAen — Bacteria. OmHako
OTIEBHBIC WX TPYIIBI OTIMYAIOTCS CTPYKTYPHBIMH M (DH3HOJIOTUIECCKHMHU OCOOCHHOCTSIMH.
Ha »TOM oOCHOBaHWHM BBIJEISIOT: COOCTBEHHO OaKT€pUH, AKTHHOMMIIETBI, CIHPOXETHI,
PHUKKETCHUH, XJIAMHUTHH, MUKOIUIa3MBl. B Hacrosimee Bpemsl UIS  CUCTEMAaTHKU
MHUKPOOPTaHM3MOB HCIIOJIB3YETCS Psil TAKCOHOMUYECKHMX cHCTeM: Hymepudeckasl TaKCOHOMHUSI.
[Tpu3HaeTr paBHOIIGHHOCTh BceX TpHU3HAKOB. JIsI ee MpUMEHEHUS HeoOXOJUMO HWMETh
MHPOPMAITUIO O MHOTHX JISCATKaX MPU3HAKOB. BWI0OBas MpHHAICKHOCTH YCTAHABIMBACTCS
10 YHUCIy COBNQJAIONIMX Mpu3HAKOB. CeporakcoHOMHs. V3ydaer aHTHICHBI OaKTepHwid ¢
MOMOIIIBI0 PEaKIMii ¢ MMMYHHBIMH CBIBOpOTKamH. HaumOojiee dacto TpUMEHSETCS B
MEUITUTHCKOMN 0OaKTEepPHOJIOTHH. Henocrarox —OakTepu HE BCEr/a COJEpKaT
BHUJIOCTICITU(HUECKUIT aHTUTEH. XeMOoTakcoHoMHs.  [IpuMeHsroTcs — GU3MKO-XUMHYECKHE
METO/bI, C TIOMOIIBI0O KOTOPBIX HCCIEAyeTCs JIMMMIHBINM, aMHUHOKHCIOTHBIM COCTaB
MHUKPOOHOU KJIETKH U OTPECIICHHBIX €€ KOMIOHEHTOB. [ 'eHHas cuctemaruka. OcHOBaHa Ha
cnocobHoctn Oakrepuii ¢ romosoruuHbiMu JIHK k TpaHchopmaruu, TpaHCAYKIIMH |
KOHBIOTAllMM, Ha AaHalW3e BHEXPOMOCOMHBIX (DAaKTOPOB HACIEICTBEHHOCTH — ILIa3MU,
TPaHCIIO30HOB, (aroB. COBOKYITHOCTb OCHOBHBIX OHOJIOTUYECKHX CBOWCTB OaKTEpUil MOKHO
OTIPEJIETIUTh TOJIKO Y YHMCTOM KYIbTYphl — 3TO OaKT€pUH OJHOTO BHJA, BbIpAIIEHHbIC Ha
MUTATEIILHOM CpeIe.

MemOpaHHble CTPYKTYpPbl OaKTepHAJIBHBIX KJETOK. KierouHas cTeHka — ymnopyroe
purnaHoe oopazoanue ToymwHON 150-200 anrcrpem. Kierounas creHka umeer aBa ciost: 1)
HApPYXHBIM — IJIACTUYHBIN; 2) BHYTPEHHHUI — PUTHUAHBIA, COCTOAIIMNA U3 MyperHa. BrimonHser
cnenyrome (yHkumu: 1) 3almMTHYIO, OCYIIECTBICHHE (ParouuTo3a; 2) pPerysiui
OCMOTHYECKOTO JaBJEHUs; 3) pelenTopHyto; 4) MpUHUMAEeT y4acTUe B IMpOLEccaX MUTAHUS
JeTIeHus] KJIeTKW; 5) aHTUTEeHHYIO (Ompedensercss MPOIyKIHed SHIOTOKCHMHA — OCHOBHOTO
COMAaTHYECKOTo aHTUreHa Oakrepuil); 6) crabwmmsupyer dopmy U pasmep Oaxtepuit; 7)
o0ecrieunBaeT CHUCTEMY KOMMYHHUKAIMKA C BHEIIHEH cpefoi; 8) KOCBEHHO Y4YacTBYEeT B
PETYISIIMU POCTa U AeieHus KineTku. KietouHas cTeHka npu oOBIYHBIX crioco0ax OKpacKu He
BUIHA, HO €CJIM KIJIETKY MOMECTUTh B TUIIEPTOHHYECKUN PacTBOP (TIPH OIBITE TUIA3MOJIN3a), TO

OHA CTAaHOBUTCS BHAMMOI. Knerounas crenka BIUIOTHYIO IPUMBIKACT K LUTOILIA3MaTHUYSCKO
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6.

MeMOpaHe y TpaMIOJIOKUTEIbHBIX OaKTepHi, Y IpaMOTPHLATEIBHBIX OaKTEepUil KIeTOYHAas
CTEHKa OT/IEJICHA OT IIUTOILIA3MATHYECKOH MEMOpPaHBI MEePUITIIa3MaTHIECKUM TIPOCTPAHCTBOM.
MeTta60113M MUKPOOPTraHU3MOB. MUKPOOpPraHU3Mbl aCCUMUIIMPYIOT ITUTATEbHbIE BEIIECTBA
B BHJIE HEOOJBILINX MOJIEKYJ, TIO3TOMY OEIKH, IMOJIMCAXapH/Ibl U Apyriue OHOMOIUMEPBI MOTYT
CIIy’KMTb UCTOUHUKAMHU IUTAHUSI TOJIbKO IIOCIIE pacCILIEIIEHUs] UX dK30(epMeHTaMu 10 Ooiiee
MPOCTHIX COeMHEHNH. MeTaOoIUThl M MOHBI TIOCTYMAIOT B MUKPOOHYIO KJIETKY Pa3IMYHBIMU
nyrsMu. Ilytn mocTymieHMss MeTaboJIMTOB W HMOHOB B MHUKPOOHYIO KieTKy: IlaccuBHBIM
TpaHcropT (0e3 sHepreTudeckux 3arpar): 1) mpocras muddysus; 2) odnerdeHras muddysus
(Mo TpamMeHTy KOHIEHTPAIIUHU, C TIOMOIIIBIO OSITKOB-TIEPEHOCYUKOB). AKTUBHBINA TPAaHCHOPT (C
3aTpaToi 3HEPrUH, NIPOTUB I'PaIeHTa KOHIIEHTPAIUK; TIPU 3TOM IPOUCXOIUT B3aUMOJICHCTBHE
cyocTpata ¢ OEIKOM-TIEpEHOCYMKOM Ha TOBEPXHOCTH LIUTOIUIA3MAaTU4YeCKOW MeMOpaHbI).
Bcerpeuatorcst Moy duipoBaHHble BapUaHThl aKTUBHOTO TPAHCHIOPTa — MEPEHOC XUMHUECKHX
rpynn. B ponu GenkoB-nepeHOCUYMKOB BBICTYNAOT (POCHOPUIMPOBAHHBIE (DEPMEHTBI, TOITOMY
cyoctpar nepenocurcs B pochopummpoBanHoil Gopme. Takoi mepeHoC XUMUYECKON TPYITITBI
Ha3bIBAETCS TPAHCJIOKAIIUEH.

Bimsinne ¢axkTopoB BHelIHell cpeabl Ha PocT MHMKpPOOpraHu3moB. Poct Oakrtepmii —
yYBENMYCHNE OaKTEpUAILHON KJIETKU B pa3Mepax 0e3 yBelnM4YeHHs Yncia 0coOeil B MOMYIISIINM.
PasmHOkeHHMe OakTepuil — Tmporiecc, O0O0ECNEUMBAIONINN YBEIMYCHUE 4YHCIa OCOOeH B
nonyysuu. bakTtepun XapaKTepu3yroTCsi BBICOKOM CKOPOCThIO pa3MHOkeHHs. PocT Bcerna
MIPEALIECTBYET pa3MHOKEHUIO. bakTepun pa3MHOXKAIOTCS MONEPEYHbIM OMHAPHBIM JETIEHUEM,
IIpY KOTOPOM M3 OJTHOM MaTEPHUHCKOM KIETKH 00pa3yroTcs IBE€ OJJMHAKOBbIE JOUEPHUE.
OcHOBBI BHUPYCOJIOTHM. OTambl pa3BUTHUS BHpycojorud. Bupycomoruss - Hayka,
n3yqaromas Mop¢oJoruo, (PU3MONIOTHIO, TEHETHKY, SKOJOTHIO M 3BOJIOLHUI0 BHPYCOB.
CnoBo «BHpYc» O3Hayano sju. DTOT TepMuH npumenun em€ JI  Ilacrep s
0003Ha4YeHUs 3apa3HOro Hayaiga. B Hacrosiee BpeMs MOJ BHUPYCOM IOJPa3yMEBAIOTCS
MeJbYaiIlie PeIUTUIUPYIOIIEeCS MUKPOOPTaHU3MbI, HAXOMAAIIMECS BCIOAY, IJI€ €CTh JKUBBIC
kieTku. OTKpBITHE BHPYCOB HPUHAUIEKUT PycCKOMY yu€ Homy Jmurtpuro HMocudosuuy
HBanoBckomy, kKOTOpbIii B 1892 roay omy6nukoBan paboTy 1Mo U3y4eHHIO MO3au4HOM 0O0JIe3HU
tabaka. J[. W. VBaHOBckmil moOkaszam, YTO BO30OYAWUTENb OSTOHW OOJE3HM HMEET OYEHb
Mallble pasMepbl M HE 3aJIepKUBaeTca Ha OaKkTepUalbHBIX  (UIBTPaX, SBISIOLIUNXCS
HETIPEOJOJIMMBIM TMPEMSTCTBUEM JUI Menbpuaiiimx Oaktepuil. Kpome Ttoro, Bo30yauTens
MO3au4HON  Oone3HM Tabaka He CIOCOOEH KYJIBTHBUPOBATbCS HA  HMCKYCCTBEHHBIX
murarenbHbiX  cpenax. . M. VBaHoBckuit OTKpeI1 BUpychl pacreHuid. B 1898 romy
Jleppmep m @pom mMokazamM, 4YTO IIMPOKO PACIPOCTPAHE HHAs 0OJIE3Hb KPYITHOTO
poraroro CKoTa - SIIYp BBI3BIBAETCSI areHTOM, KOTOPBIM TaKXKE MPOXOIUT 4epe3

6aKTepI/IaJ'ILHLIe (I)I/IJ'IBTpLI. O1oT roJg CUYHMTACTCA TOAOM OTKPBITHA BHPYCOB KUBOTHBIX. B



8.

1901 romy Punm m Kosppon mokazamy, 4to (HIBTPYIOIIMECS areHThl MOXKHO BBLICITHUTH W3
TPYNOB JIFOZICH, YMEPIIMX OT K€ ITOH JMXOPAAKU. DTOT TOJ CUMTAETCA TOJOM OTKDHITHS
BupycoB denoBeka. [[Oppens u Tyopr B 1917-1918 r.or. oOHapyXxwid BHUPYCHl Yy
OakTepuii, Ha3BaB UX «Oakrepuodaramu». [lo3mHee ObUIM  BBIIETICHBI BHPYCHI U3
HACEKOMBIX, T'pHOOB, MpocTedmmx. BUpycel 10 CHX TOp OCTAIOTCSA OIHUMH W3 TJIABHBIX
BO30yauTenell HMHGEKIMOHHBIX M HEMH(EKIMOHHBIX 3a0ojeBaHuii yenmoBeka. Oxoino 1000
Pa3IMYHBIX 0OJIe3HEH MMEIOT BHPYCHYIO IPHPOJY. BHpYchl U BbI3bIBaeMble MMH OOJIE3HH
YeJIoBeKa SBJIAIOTCS OOBEKTOM H3Y4EHHUS MEIULIMHCKON BUPYCOJIOTHU.

IIpupona, mopdoJiorusi u ocHOBHBIE cBoiicTBa GakTepuodaros. bakrepuodaru (aru) — 310
BUPYCBI, Opakaroliye KieTku 6akrepuil. OHU HE UMEIOT KJIETOYHOM CTPYKTYpHhI, HECIOCOOHBI
CaMU CHHTE3UpOBATh HYKIEHHOBBIE KHUCIOTBI U OENKH, MO3TOMY SBJSIFOTCS OOIUraTHBIMU
BHYTPUKJIETOUHBIMU TapasuTamMu. BupuoHsl (aroB cocTosT W3 TOJIOBKH, COJepKalien
HYKJIEMHOBYIO KHCIIOTY BUpYca, U OTpocTKa. Hykieokarcu roioBku ¢ara uMeeT KyOndeckuit
TUI CUMMETPHH, & OTPOCTOK — CIIUPATIGHBIN THII, T. €. OakTeprodart UMEI0T CMEIIaHHbIM THIT
cuMMeTpur. daru MOTyT CyIIeCTBOBaTh B JIBYX Gopmax: 1) BHyTpHUKIETOUHOU (3T0 mpodar,
yucras JJHK); 2) BHekeTouHO# (3T0 BHpHOH). Pa3muyaror jBa THIa B3aMMOJICHCTBUS (ara ¢
KJIeTKOM: 1) nuThyeckuil (MpOAyKTUBHAsE BUpYCHas HH(EKIHs). DTO THUI B3aUMOJCHUCTBHS,
[P KOTOPOM TIPOMCXOJIUT PENPOIYKIMs BUpyca B OakTepuaslbHOM Kierke. OHa Npu 3TOM
norubaet. BHavane npoucxoaut ancopOrwsi ¢aroB Ha KIETOYHOM CTEHKE. 3aTeM CIIeAyeT
(daza mpoHukHOBeHMsA. B wmecre azacopOmmm ara JEHCTBYeT JU30IMM, M 32 CUET
COKPATUTENbHBIX OENKOB XBOCTOBOI 4acTH B KJIETKY BIIPBICKMBAETCSl HYKIEMHOBAs KUCIOTa
¢ara. [lanee cnemyer cpemHMii IepHoOA, B TEUYEHHWE KOTOPOrO IOJABISETCS  CHHTE3
KJIETOYHBIX KOMIIOHEHTOB M OCYIIECTBJIAETCS JUCKOHBIOHKTUBHBIM CIIOCOO PpErnpoayKIu
¢ara. Ilpu 3TOM B 00JacTH HyKJICOUZIa CUHTE3UpYyeTCsl HYKJIEMHOBas KUCIIOTa (ara, a 3aTeM
Ha puOocoMax ocyliecTBisercs cuHte3 Oenka. Pary, o0nafaromue JIUTUYECKUM THIIOM
B3aUMOJICHCTBHS, Ha3bIBAIOT BUPYICHTHBIMU. B 3akimounTensHBI Hepuo]l B pesyabrare
CcaMOCOOpKM O€NIKM YKJIa[bIBAIOTCSI BOKPYT HYKJIEMHOBOW KHCIOTBI U 0Opa3yroTcs HOBbIE
yacTullbl (paroB. OHU BBIXOJST U3 KJIETKHU, Pa3pblBasi €€ KJIETOUHYIO CTEHKY, T. €. IPOUCXOAUT
M3ucC GakTepuu; 2) JIU30TeHHbIA. D10 ymepeHHble (aru. IIpy npoOHMKHOBEHUN HYKIEUHOBOM
KUCIIOTBl B KIJETKY WAET HHTErpalus €€ B TEHOM KJIETKM, HaOIroaeTcs JIMTEeNIbHOE
COXKUTENBCTBO (hara ¢ KieTkoil Oe3 ee rubenu. IIpy M3MeHeHMH BHEUIHUX YCJIOBHM MOTYT
MPOMUCXOJUTH BBIXOJ! (hara U3 MHTErPUPOBAHHON (DOPMBI M pa3BUTHE MPOYKTUBHON BUPYCHOM
uHdekimu. Knerka, copepxarnas npodar B reHoMe, Ha3bIBAa€TCS JIM30I'€HHOW U OTIIMYAETCS OT
HCXO/JHON HAJIMYMEM JOTMOJIHUTEIBHON T'eHeTHYecKoW MH(pOpMAlMU 3a cYeT IeHOB mHpodara.

OTO SBNCHHE IN30TCHHON KOHBCPCHUHU.



9.

10.

MeTtoapl KyJIbTHBHPOBaHHSI BHPYCOB. OCHOBHBIC METO/BI KYJIbTHBHPOBAHUS BUPYCOB: 1)
OMOJIOTWYeCKU — 3apakeHue J1abOpaTOpHBIX JKUBOTHBIX. [IpuM 3apakeHUH BHPYCOM
XKHUBOTHOE 3a00meBaeT. Eciu 6ose3Hb He pa3BUBAETCS, TO MATOJIOTHUYECKHE U3MEHEHHST MOYKHO
OOHAPYXHUTh MPU BCKPBHITUU. Y KUBOTHBIX HAOIIOAAI0TCA IMMYHOJIOTHYECKHe caBUrd. OiHaKo
JIAIEKO HE BCE BUPYCHI MOXKHO KYJIBTUBHPOBATH B OPraHU3ME KUBOTHBIX; 2) KYJbTUBHPOBAHHE
BUPYCOB B Pa3BUBAIOIIMXCA KYpHHBIX 5MOpHoHaX. KypuHble S)MOpHOHBI BBIPAIMBAIOT B
uHkybatope 7—10 mHeH, a 3areM MCHOJIB3YIOT IS KyJbTHBHpOBaHUA. B 310 Mozaenu Bce
THITBI 329aTKOB TKaHEH MOJBEP)KEHBI 3apakeHnto. Ho He Bce BUPYCHI MOTYT Pa3MHOXAThCS U
pa3BHUBAThCSI B KypHHBIX SMOpHOHaxX. B pesynmbrate 3apakeHHs MOTYT TPOUCXOJHUTh M
nosiBisAThCs: 1) rubenb 3MOpHoOHa; 2) nedeKThl pa3BUTHS: Ha IOBEPXHOCTH 000JI0YeK
TIOSIBJISTFOTCSL 00pa30BaHUsl — OJISAIIKH, MPEACTABIIAIONIAE COOOM CKOIIJICHUSI TOTHOIITNX KIETOK,
COIepKalllUX BUPWOHBI, 3) HAKOIUICHWE  BHPYCOB B  QDIAHTOMCHOM  JKUJIKOCTH
(oOHapyXMBalOT IMyTeM TUTPOBaHUS); 4) pa3sMHOXKEHHE B KyJIbType TKaHU (3TO OCHOBHOM
METO]T KYJIbTUBHPOBAHHUS BUPYCOB).

Cucrematnka BupycoB. OcodeHHOCTH Kiaccuukanuu BHPYCOB. BUpycbl OTHECEHBI K
napctBy Vira. Ilpum cucreMaTH3UpOBaHHM BHPYCOB BBIJCISIOT CIEAYIOIIHE OCHOBHBIC
KPUTEPUH: CXOJICTBO HYKIEHHOBBIX KHCIOT, pa3Mepbl, HaJUYUe WIH OTCYTCTBHE
CyIMepKamncuaa, THI CUMMETPUH HYKJIEOKAaIlCHa, XapaKTepUCTHKA HYKJICHMHOBBIX KHCIIOT
(monexynsipHast macca, tun kuciotel (JJHK wmm PHK), momsiprocTs (Tutroc wimm MuHYC),
KOJIMYECTBO HUTEH B MoOJIeKylde 100 HaJu4yMe CEerMEeHTOB, Haiuyhe (EepMEeHTOB,
YyBCTBUTEIBHOCTh K XUMHYECKUM areHTaM (0COOEHHO K 3(upPy), aHTUTCHHAsI CTPYKTypa U
MMMYHOT€HHOCTh, TPOIM3M K TKaHSIM M KJETKaM, CIHOCOOHOCTh OOpa30BbIBAaTH TeJblla
BKIIIOUeHUH. [IJ1si BUPYCOB MpEASIOKEHBbI CIEIYIOIIHEe TaKCOHOMUYECKHE KaTreropuu (Io
Bocxosmei): Bux (Species) —> Pox (Genus) —> IloacemeiictBo (Subfamilia) —>
CewmeiictBo (Familia). Ho xareropuu mojacemMencTB M poJoB pa3paboTaHbl HE ISl BCEX BU
pycoB. BumoBpsie HazBaHHs BHPYCOB OOBIYHO CBS3BIBAIOT C  BBI3BIBAEMBIMU HUMU
3a0osieBaHMsIMU  (HampuMmep, BUpyc OelieHcTBa) JuOO MO Ha3BaHUIO MeCTa, TJe OHU
ObUTH BIIEpBBIC BbIAETCHBI (Hampumep, BUpychl Kokcaku, Bupyc D06ona). Ecnum
CEMEICTBO BKJIIOYAeT OOJBIIOE KOJMYECTBO BHUAOB, TOBHUIOBHIC Ha3BaHUs TAlOT B
COOTBETCTBUU C AHTUTCHHON CTPYKTYpOM H paslensioT WX Ha TUIBl (Hampumep,
aneHoBupyc 32 Tuma unu Bupyc Trepmeca 1 Tuma). Pexxe wucnonp3yroT damuiuu
YUY€ HBIX, BIEPBbIE MX BBLICIMBIINX (Hampumep, BUpyc OmmTeitn-bapp wumm Bupyc
capkoMmbl Payca). HMHorma uCHONB3yIOT yCTapeBIIME Ha3BaHHUS TPYII BHPYCOB,
OTpaXaIOMUX  UX YHHUKaJIbHBbIC SIUIEMHOJIOTHYECKHE XapaKTEPUCTUKU (HAMpUMeED,

apOOBHPYCHI).



11. KyabTypsl KJI€TOK [Jisl BbISIBJIEHUS] BHPYCOB. PaznuuaioT ciieAyiomme TUIBI KYJIbTYp
TKaHe#: 1) mepeBUBaeMble — KyJIbTYPHl OIIYXOJIEBBIX KJIETOK, KOTOpPbIE 00Ja1atoT 00IbIION
MUTOTHYECKOM AaKTUBHOCTHIO; 2) TMEPBUYHO TPUIICHHU3UPOBAHHBIE — MOJBEPIIINECS
MEepBUYHON 00pabOTKE TPUIICHHOM; 3Ta 00paboTKa HapyIIaeT MEXKICTOYHBIC CBS3H, B
pe3ybTaTe Yero BBIACISIOTCS OTACIbHBIE KIETKH. VICTOUHMKOM SIBIISIFOTCS JIFOOBIE OpPTaHBbI
Y TKaHH, Yallle BCEro —AMOpHOHANbHBIE (001aJaf0T BBICOKO MUTOTHYECKOW aKTUBHOCTHIO).
Jliist oyiepskaHusl KIIETOK KyJIbTYphl TKAHHU HCIIOJIB3YIOT CHEIHATIBHBIE CPEIbl. DTO JKUIKHE
MUTATEIbHBIE CPE/IBI CIOKHOTO COCTaBa, COACPIKAIINE aMUHOKUCIIOTHI, YTIICBOIBI, (PaKTOPHI
pocTa, MCTOUYHUKK O€nKa, aHTHOMOTHUKMA W WHAMKATOPBI U OIEHKH Pa3BUTHS KIETOK
KYJIBTYpBI TKAHH.

12. Kypunble SJMOPHOHBI NPH AUATHOCTHKE BUPYCHBIX MHpeKkumii. /{11 BUpyCOIOTrHUECKIX
WCCIICZIOBAaHUI WCIIONB3YIOT KypuHBIE AMOpHOHBI 7-12-mHeBHOTO BO3pacrta. Ilepen
3apakeHUEM OTPEACTSIIOT JKU3HECTIOCOOHOCTh dMOpHOHA. [IpM OBOCKONMPOBAaHUH >KUBBIC
SMOPHOHBI TIOJBW)KHBI, XOPOIIO BHUACH COCYIUCTHIH pPHUCYHOK. [IpoCThIM KapaHmamom
OTMEYAIOT TPAHMIIBI BO3IYIIHOTO MEIIKa. 3apayKaroT KYpUHBIE SMOPHOHBI B aCENITUYECKUX
YCIIOBHSIX, CTEPHIBHBIMH HWHCTPYMEHTAaMH, IPEIBAPUTEIBHO 00paboTaB CKOPIYIY Hal
BO3/IYIIHBIM TIPOCTPAHCTBOM HOJIOM M CITUPTOM. METOIbI 3apayKeHHsI KypUHBIX SMOPHOHOB
MOTYT OBITh pa3IUYHBI: HAHECEHHE BHpPyCa Ha XOPHUOH-AJUIAHTOUCHYIO O0O0O0JIOUKYy, B
AMHUOTHYECKYIO M QJJIAHTOMCHYIO TIOJIOCTH, B JKENTOYHBIA Memok. Bpibop merona
3apakKeHHsl 3aBHCUT OT OMOJIOTMYECKUX CBOMCTB M3ydyaeMoro Bupyca. Muaukaius Bupyca B
KypUHOM SMOPHOHE TPOU3BOJAMUTCS TO THOETM SMOPHOHA, MOJOXHUTEILHON peaKIuu
reMarriloTHHALMA Ha CTEKJIe C aJUIAaHTOMCHOM WJIM aMHHOTHYECKOW >KHUIKOCTHIO, IO
(hOKYCHBIM TIOpaKEHUSIM («OJISAIITKaM») Ha XOPHOH-AIJIAHTOMCHOM 000JIOYKE.

13. ’KuBoTHBIE MO/Ie/IM /I 00OHAPYKeHHUsI BUPYCOB. JIabopaTopHbIC KUBOTHBIE MOTYT OBITh
WCIIOJIb30BAHbl JJIS  BBIACNEHUS BHUPYCOB M3 HH(MEKIMOHHOTO MaTepuaina, Koria
HEBO3MOXXHO MPHUMEHHUTh Oosiee yIOOHbIE CUCTEMBI (KYJIbTYPbl KIETOK WJIM KypUHBIC
5MOpHOHBI). Bepyr HpeuMyIIeCTBEHHO HOBOPOXKIE HHBIX O€NbIX MBbIIIEH, XOMSKOB,
MOPCKHUX CBUHOK, KPBICAT. 3apakaroT >KMBOTHBIX M0 MPHUHIIUITY IUTOTPONH3MA BUpPYyca:
MTHEBMOTPOIHBIE BUPYCHI BBOASTCS MHTPAaHA3aJIbHO, HEMPOTPOIHBIE - HHTpalepeOpaIbHoO,
JepMaTOTpONHbIE - Ha KOXy.MHIukanus BHUpyca OCHOBaHa Ha IMOSBICHUHM MPU3HAKOB
3a00JIeBaHMs Y KMUBOTHBIX, MAaTOMOP(OJOTHUECKUX M MATOTUCTOJIOTHYECKUX H3MEHEHMH
B TKaHAX M OpraHax, a TaKke M0 TMOJOXKUTEIbHOW peakluu TeMarryfoTHHAIMU C
9KCTpAaKTaMH U3 OPraHoB.

14. llntonatuueckue 3¢g¢pexrsl BUpycoB. Lutomatnueckuil >ddekr, nuTONaTOreHHoe
neWicTBue BuUpyca, crenuduueckas Mopdosoruueckas AecTpykuus (paspylieHue) u

q)YHKI_[I/IOHaJ'IBHaH naToJIOTuA 3apa>i<é HHBIX BUPYCaMH KIICTOK, KYJIbBTHBUPYCMBIX BHC



opranusMa. Pazmuyaror 3 Tuma muromatudeckoro 3¢d@dexta BUPYCOB: LUTOIUTUYECKUH,
TpaHC(OPMUPYIOITNH, WHAYKTUBHBIN. LluTonmutuueckuit  3¢pdexT xapakTepusyercs
oOmieil TecTpykKuuel WM pacTBOpEHHEM (JIM3UCOM) KIIETKH, KOTOPOMY IPEIIIeCTBYIOT
Mop¢osiornueckue M3MeHEeHus: (TmepecTpoiika 0a30(MIBHBIX CTPYKTYp sJep KIETOK,
CTYIIEHHE IUTOIIa3Mbl, OKPYIJIEHUE M CMOPIIMBAHUE Teja KJETOK, MOTeps MX CBS3U C
OKPY)KAIOIIMMU KJIETKaMU U THUKHO3 saep). JlecTpykuusi KJIETOK CONPOBOXKIAETCS
paspylieHueM MUTOXOHJpHi. JlereHepupyromue KIEeTKA OTHENAITCS OT CTeKiIa, U
uyepes 20—26 4 3apax€ HHAs  KyIbTypa IpEJCTaBlIfeT CeThb  CHUHIUTHAIBHBIX
251eMeHTOB, uepe3 40—48 u Ha cTekiie COXpaHSAITCSA eIMHUYHbIE BEPETEHOOOpa3HbIE U
oTpoctyaThle KieTkH. Lluronutumyeckuit s¢dexr HalOmMomaeTcs NpuU  3apakKeHUU
MEPBUYHBIX KJIETOYHBIX KYJIbTYp MOYEK TEISAT M MOPOCAT BHUpYycaMu sllypa W O0Je3HU
Ayecku. i Apyrux BUPYCOB (MOJTHMOMHENUTAa M 3am. HHICPATOMHUENINUTA JIOIIAICH)
LUTOMATOT€HHOE JICHCTBUE MPOSBISETCS CMOPIIMBAHUEM KIIETOK, CIUIIAHUEM SAECPHBIX
CTPYKTYpP M BBIXOJIOM IHTOIUIa3Mbl W3 KjieTok. [Ipu  Tpanchopmupyromem sddekre
3apak€ HHas  BUPYCOM KJIeTKa He TMOHeT, a NpHOOpeTaeT  CIOCOOHOCTh K
HEOTPaHUYEHHOMY  pa3MHOXEHHUI0.  TpaHcpopMmaiio  KJIETOK BbI3BIBAIOT BHUPYCHI
MIOJIMOMBI MBIILIEH, TPETHI CEPOTHUIl aIEHOBUpPYCa KPYITHOTO pOraToro cKota U Jp.

15. KoiuyecTBeHHOE ompeaejdeHne BHPYycoB. s Kaxaoro BuUpyca IMOJIOUPAIOT
YyBCTBUTEJIBHBIN K HEMY TECT-00BEKT - TAOOPAaTOPHBIC JKHBOTHBIC (OOBIYHO OENbIe MBIIIN),
KypHHBIC YMOPHUOHBI WU KYyJIbTypa KieTok. MH}ekunonnbiit 3 ekt uinm nercTeue BUpyca
Ha pPa3HBIX TECT-CHUCTEMax MOXET MPOSBIATHCA T'HMOeNblo, KIMHUYECKUMU CHUMITOMaMH,
MaTOJIOTOAHATOMUYECKMMH U3MEHEHUSIMU U LUTONaTuYecKuM 3 dekroM. Y n1abopaTopHbIX
KUBOTHBIX M KYpPUHBIX AMOPHOHOB JEHCTBHE BHUpYCa OIEHUBACTCS B JICTAIBHOW U
uHpexkunonHot nmozax: - 1 JIJI50 - no3a Bupyca, ybuawomas 50 % mabopaTOpHBIX
#uBOTHBIX; - | DJIJI50 - no3a Bupyca, yousaromast 50 % xypunbsix smOpronos; - 1 U150 -
7032 BHpPYCa, BBI3BIBAIONIAS KIMHUYECKHE CHMITOMBI MIJIM [aTOJIOTOAHATOMUYECKHE
n3menenust y 50 % 3apakeHHBIX J1a0OpaTOpHBIX XHUBOTHBIX; - 1 DUJI50 - moza Bupyca,
BBI3BIBAIONIAS TMAaTOJOroaHaToMuueckue wusMeHeHus y 50 % 3apakeHHBIX KYPHHBIX
SMOpUOHOB. B KynbType KIETOK [EHCTBHME BHpYyCa OLIEHUBAETCS IO LUTOMATUYECKOMY
sabdexry nu peiicteuto (LIII): - 1 LI5S0 - no3a Bupyca, BeI3bIBaOIIAs IUTONATHUECKUAN
apdexT B 50 % mpobupok ¢ 3apakeHHON KyJIbTYpOH KIETOK.

16. MopdoJioruss BUpycoB. Bupycel MOTyT cymiecTBOBaTh B JBYX (opMax: BHEKJIETOYHOU
(BUpuOHA) U BHyTpHKJIeTOUHOU (BUpyca). Ilo ¢popme BUpHOHBI MOTYT ObITh: 1) OKPYIIIBIMU;
2) MaJouYKOBUJIHBIMU; 3) B BHJIE MPABHIBHBIX MHOTOYIOJBHHUKOB; 4) HUTEBUAHBIMU M JIp.
Pasmeps! BuproHoB KoJsiebmtoTest oT 15—18 no 300400 um. B nienTpe BuproHa —BupycHas

HYKJIICMHOBAsA KHUCIIOTA, IOKPbITAAd OCIKOBOM OO0OJIOUKOM — KarcuaoMm, KOTOpBIfI nMECT



CTPOTO YHOPSAOYECHHYIO CTpPYKTypy. Kamcuanas o0ojodyka MOCTpOEHA W3 KarcOMEpOB.
HykneumHoBas  kuciota ¥ KancugHas — 00OJOYKa  COCTABIISIIOT — HYKJICOKAIICHI.
Hykneoxarcus CinoKHOOPraHW30BAaHHBIX BHUPHOHOB TOKPHIT BHEIIHEH 000JI0YKON —
CYNEpKaIlCUa0M, KOTOpas MOXKET BKJIOYaTb B C€e0d MHOXKECTBO (PYHKIIHOHAIBHO
Pa3MYHBIX JIMIHIHBIX, OCIKOBBIX, YriaeBoIHBIX CTpykTyp. Ctpoenme JIHK- u PHK-
BUPYCOB IMpPHUHIMUIMAIBHO He oriaunyaercs oT HK  apyrux mukpoopraHusmoB. Y
Hekotopsix BupycoB B JIHK BcTpeuaercs ypamwmn. JJHK moxer ObiTh: 1) nByX1I€IOYEYHOM;
2) OJNHOIICTIOYCUHOW; 3) KOJBICBOW; 4) NBYXIEMOYCUHOW, HO C OJHOU OoJjiee KOPOTKOMH
LEeNblo; 5) JBYXLENOYEUYHOH, HO C  OJHOM  HENpephIBHOW, a C  Jpyro
¢parmentupoBanHoii 1mensmu. PHK wmoxer ObiTh: 1) onHOoHUTEBOH; 2) JIMHEHHOMN

JBYXHUTEBOM; 3) MuHENHHON (pparMEeHTUPOBAHHOM; 4) KOJIBLIEBOI;

17.HpﬂMaﬂ JICEKTPOHHAsiI MUKPOCKOIIMSI IMPH BBLIABJICHUU H I/[)]eHTI/lq)I/lKaIII/II/I BHUPYCOB.

18.

DONeKTpOHHAsT MHUKPOCKOIHS — 3TO METOJl MCCIEAOBAHMS CTPYKTYp, HAXOMSIIHUXCS BHE
MpesielioB BUAMMOCTH CBETOBOTO MHKPOCKONA M HMEIOIIUX pa3Mepbl MEHee OJIHOTO
mukpona (o1 1 Mk g0 1—35 A). B Ouoioruu ¥ MemuIuMHE B OCHOBHOM HCIIONB3YHOTCS
AJIEKTPOHHBIE MHUKPOCKOIIBI IPOCBEYHBAIOIIETO TUNA. OJEKTPOHHAs MUKPOCKOMUS
Bo3HMKJIAa B 30-x romax XX , Korja ObLIM TOJy4eHBI MEpBble M300pa’keHUs HEKOTOPBIX
BHUPYCOB (BHpyca TabauHOU Mo3auku 1 Oaktepuodaros). B HacTosIee BpeMst 2JIEKTpOHHAS
MUKpPOCKOMHS Halljga Haubosiee MIMPOKOE MPUMEHEHHE B LIUTOJOTUU, MUKPOOHOJOTUH U
BHPYCOJIOTHH, OOYCIIOBUB CO3JaHME HOBBIX OTpaciied Haykud. [Ipu 3ieKTpoHHOU
MUKPOCKOTIMM ~ OHOJIOTUYECKMX  OOBEKTOB  NPHUMEHSIOT  CleUUalIbHble  METOJIBI
MIPUTOTOBJIICHUS MpPENapaToB. ITO HEOOXOIUMO JUIsl BBISIBICHUS OTICIIbHBIX KOMIIOHEHTOB
M3y4aeMbIX 0OBEKTOB (KJIETKH, OaKTepuu, BUpyca U T. [.), a TAKXKe A COXPAHEHUS UX
CTPYKTYpPhl B YCIIOBHUSAX BBICOKOIO BakyymMa IOJ IIY4KOM O3JIeKTpoHOB. [Ipu momomiu
JNIEKTPOHHOW MHUKpPOCKOTIMM H3y4aeTcs BHEIIHAsS ¢opma o0O0bEKTa, MOJEKYIspHast
OpraHM3aIsl €ro MOBEPXHOCTH, C MOMOIIBI0O METO/a YABTPATOHKHUX CPE30B HCCIENyeTCs
BHYTpEHHEE CTpOEHHE OO0beKTa. OIEKTPOHHAs MHKPOCKONHUS B  COYETAaHUU C
OMOXMMHYECKUMU, UTOXUMHYECKUMHU METO/JaMU UCCIIeIOBaHMS,
MMMYHO(ITI00pECLeHIInEH, a TaK)Ke PEHTT€HOCTPYKTYPHBIM aHATH30M HO3BOJISIOT CYIUTh O
cocTaBe U (DYHKIIMH CTPYKTYPHBIX 3JIEMEHTOB KIIETOK U BUPYCOB.

Hcnosb3oBanue HMMYHHOM DJJIEKTPOHHOH MHKPOCKONUM NPH HACHTHQPHUKANMHU
BHPYCOB. VIMMyHOQJIEKTpOHHAas MHKPOCKOIIUS — 3TO HEMOCPEICTBEHHAs BU3yalU3allUs
B3aUMOJICHICTBUSL AHTUIE€HA W AHTUTEN C IIOMOIIBIO DJIEKTPOHHOM MHUKPOCKOIIMH.
VIMMyHO3/1€KTpOHHAs MUKPOCKOIIHS BIIEpBbIe Oblia MpeioKeHa Il BUPYCOJIOIMUYECKHX
uccnenopanuit  Jx. Anemeitna u  A. Barepconom B 1969r. Cxema wMertona

MMMYHOJIEKTPOHHOM MHUKPOCKOIIUU COCTOMT B ciemytomeM: 1. O6cnenyeMblii MaTepual,



KOTOPBIH MpOBEpsIeTCs Ha HAJIMYHE MCKOMOTO BHpPYCA, CMEUIMBACTCS M MHKYOUpyeTcs cO
CTaHJAPTHOH HMMYHHOH CBIBOPOTKOM; 2. KOMIUIEKC BHUPYC-aHTHTEJIO OCAXJIAeTCs
HEHTPU(PYTUPOBAHNEM B TOJXOSAIINX IJISl HETO PEKUMAX; 3. K pecyclieHAUpOBaHHOMY
ocajKy 100aBisIeTCsi KOHTPACTHPYIOIIEE BEIIECTBO; 4. MOMYYCHHBIH MpenapaT UCCIeryeTcs
I10Q QJICKTPOHHBIM MHKPOCKOIIOM. Ecmn peakuuid II0JIOKUTCJIbHA, BBISABJIAIOTCA
XapaKTEepHbIE arperarbl, COCTOSIIME U3 BHUPYCHBIX YaCTHIl, COEIMHEHHBIX MEXIy co00il
MOCTHUKaMHU H3 aHTHUTCII. HOpOF YYBCTBUTCIIBHOCTHU PIMMYHOBJIGKTpOHHOﬁ MHUKPOCKOIINH
HEBBICOK: HAJACXKHOC BBIABJICHHMC BHUpPYCa OCYHICCTBUMO, KOI'Ja €ro KOHLCHTpaluusd B
HUCXOJIHOM Marepuaje COCTaBIsET 10%-10° wacrun B ML [IpeumymiectBo MeTona
3aKJI0YAE€TCSl B BO3MOKHOCTH OLIEHUBATh HE TOJIBKO MCXOJ CEPOJIOTHYECKON PEAKIUH, HO U
UICHTUPUIMPOBATh €€ MOP(QOJIOTUYECKUI CyOcTpar, T. €. ONnpeAenauTb GopMy U pazMep
BUPYCHBIX 4acTull. IIpy Hanuumu npenapaTtoB BUpPyca ¢ U3BECTHBIM COJEPKAHMEM YACTHIL
HUMMYHOOJJICKTPOHHAasd MHUKPOCKOIINA MOXET TMPHUMCHATBCA W I KOJUYCCTBCHHOI'O

OMpCACIICHNUA AaHTHUTECI B CBIBOPOTKaAx. ,Z[J'IH OTOro mnpeajaaracTCsa MpuMEHATh CIICHHAJIBHYIO

CUCTEMY ydeTa HHTCHCUBHOCTH B3aMMO/ICHCTBUS BUPYCA U aHTUTEIT
5. OBPA3BOBATEJIbBHBIE TEXHOJIOT'UUA:

-TexHoMOTHS 00BACHUTEIIEHO-MILTIOCTPATUBHOTO O0YICHHS C UCIIOJIb30BAHUEM
MYJIbTUMEIUIHOTO MPOEKTOPa Ui [0Ka3a Mpe3eHTauui (Ipy YTeHUH JIEKIUH, TPOBEACHUN
Ja00paTOPHBIX 3aHATHH).

-TexHon0THS KOJIJIEKTUBHOTO B3aUMOOOYUeHHS (OpraHu3aus yaeOHOU paboThI
CTYJICHTOB B IMapax, rpyIiax npu MpoBeeHNN 1abopaTOPHBIX padboT).

-Texnonorus hopMupoBanusi yueOHOU NesITENbHOCTH (IIPU PELICHUN y4eOHBIX 3a/1a4 U
TECTOB Kak (hOpMbI KOHTPOJISI 3HAHUK).

-TexHoMOTHS KOMMYHUKATUBHO-IUAIOTOBOM IEATEIbHOCTH MPH YTEHUH MPOOIEMHBIX
JIEKIIMH, BBITIOJTHEHUN TTOMCKOBBIX JJabopaTopHbIX padot, CPC ¢ nmutepaTypoi.

-Nudopmarmonno-kommyHukanuonusie TexHosoruu (MKT) npu noarotoske x
BBITIOJTHEHUIO JIA0OPATOPHBIX padoT.

-TexHonorus «mopT@oaro» B TEUEHUE BCETO MEPUOJIa U3YUSHUS JaHHOMN JUCIUTIIHHEIL.
6. OHEHOYHBIE CPEJACTBA JIAA TEKYHWEI'O KOHTPOJIA YCIIEBAEMOCTMU,
IMPOMEXYTOYHOM ATTECTAIIMM IO U'TOI'AM OCBOEHW S TUCIHUATLIMHBI U
YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHON PABOTHI
CTYJAEHTOB

C uenbio BIpabOTKH y 00YyJarOIINXCSl TBOPUECKOTO MBIIITICHHS PU PEIICHUH TPUKIATHBIX
3a/1a4, CBSI3aHHBIX ¢ OyIyIIel crennaabHOCThIO, YMEHHSI HCIIOIb30BaTh Hanbosee BEpHbIE MyTH
MIPH aHATN3€e PA3IUYHBIX CUTYAlMid pa3paboTaHbl BOMPOCHI PEUTUHT — KOHTPOJIS, @ TAKKE BOMPOCHI

TCCT - KOHTPOJIA 3HAHUM CTYACHTOB.



Bonpocs! k peHTHHT-KOHTPOJII0 Nel.
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26.
27.

[Ipenmer u 3aga4nt MUKPOOHOJIOTHH, €€ MECTO U POJIb B COBPEMEHHOW OMOJIOTHH.

Ucropus pa3zsutus mukpoouosoruu. Bxnan JI. [Tactepa, C.H. Bunorpanckoro, P. Koxa.
3HaueHue MUKPOOPTraHU3MOB B IIPUPOJIE U KU3HU YEJIOBEKA.

JlaiiTe CpaBHUTENIbHYIO XapaKTEPUCTUKY JYKAPUOTHBIM M MPPOKAPUOTHBIM KJIETOUYHBIM
OpraHu3aIusaM.

Mopdonorus 6akrepuii (hopma, pazmep)

Kakne crnocoObl aKTHBHOTO TIEPEIBMIKCHUS BCTPEYAIOTCS Y MPOKApHOT. MexaHHu3M
JIBIKCHHUSL.

XapakTepucTUKa KIETOYHBIX CTEHOK pa3HbIX TIpynn Oakrepui. Wx 3HaueHwe s
AKU3ZHEJESATENIbHOCTU OaKTepuil.

Kaxumu cnocobamu pasmMHOkaroTcss MUKpoopranusMel. [IpuBeanure npuMepsl.
Cnopoo0OpazoBanue 6akrepuii. CTpoeHHE CTIOp.

Kaxune mokosimuecs popmel BCTpeuaroTest y OakTepuii?

CocraB, pynkmuu u ctpoenue [{ITM.

Tpaucnopt BEIIECTB yepes LIIM. Ucnonb3oBanue MHUKPOOPraHU3MaMH
BBICOKOMOJIEKYJISIPHBIX HEPACTBOPUMBIX COETMHEHUM.

Kakue BHyTpHIUIa3MaTU4YecKue CTPYKTYpbl BCTpedaroTcsi y Oakrepuil (mpuBeauTe
npuMepsl ). OyHKITUH.

Opranu3zanys reHeTHYecKoro Marepraia NpokapuoT. XapakTepucThKa pudocoM.
TImasmuael.

Kaxkue Tumbl nuTaTenbHbIX Cpell UCIOJIb3YIOT ISl KYJIbTUBUPOBAHNS MUKPOOPTaHU3MOB?
OxapakTepu3yiTe pocT KyJbTYyp HpU MEPUOANYECKOM KYJIbTUBUPOBAHUH.

Uto Takoe uncrtas KyibTypa? UeM oTinyaercs yucras KyJabTypa OT HAKOIUTEIbHOM?

B uem cymHoOCTh HENPEPHIBHOTO KYJIbTUBUPOBAHUS OaKTEpUii?

OTHO1IEHNE MUKPOOPIaHU3MOB K MOJIEKYJISIPHOMY KHCIIOPOTY.

Toxcuueckue 3¢ (HeKThl MOJIEKYASIPHOTO KHUCIOPOJa U €r0 MPOU3BOIHBIX.

Kaxkoe BnusiHue 0Ka3bIBaeT BIAKHOCTh U JaBICHUE HA MUKPOOPTaHU3MBbI?

Kak Bamser Ttemmeparypa Ha  KU3HENEATEIIBHOCTb  MHUKpoOpranusmMoB?  Poct

MHUKPOOPraHU3MOB B 3aBUCUMOCTH OT TEMIICPATYPHI.

.Kakoe BnusHue oka3piBaeT paauanyusa Ha MI/IKpOOpraHI/BMH? Kakue JIY4U BBI3BIBAOT HUX

rubesns?

[TpunHuuns!l  kimaccuuUKauyl MHKpoopraHu3zmoB. Kakue mnpu3Haku JiexxaT B OCHOBE
MOCTPOEHUS KJIaCCU(PUKAIIUU MUKPOOPraHU3MOB?

Apxebakrepun. Oco6eHHOCTH (PU3HOIOTHH, SKOJIOTHH.

Haiite xapakrepuctuky cem. Enterobacteriaceae.



28.
29.
30.
31.

32.
33.

34.
35.
36.

KakoBo cTpoenue u 00pa3 xKU3HU MUKOIUIA3M?

Kak ocymecTBiIsi0TCS TeHETHUECKUE PEKOMOMHALIMY OaKTepuii?

Kak mpoucxoaut tpanchopmanus y 6axrepuii? [IpuBenute npumMepsl.

Kak mpoucxoaut Tpancaykuus y 6akrepuit? Uem oimuaercs ciennpuieckas TpaHCTyKIHs
OT HecnenupUIeCcKo?

Uro Takoe karaboym3M 1 aHabomu3M? OxXapaKTepu3yuTe CBsI3b MEX/1y HUMHU.

[lo kakuM TpHU3HAKAM OMpEAENISIEeTCS THUIl THTaHUS MuKpoopranu3moB? IlpuBenute
KJIacCU()MKAITUIO THITOB TUTAHUS IPOKAPHOT.

Ponb ¢pepmenTOB B META00OIM3ME MUKPOOPraHU3MOB.

®dakTopsl pocTa MUKPOOPTraHU3MOB.

KaxoBa notpebnocts Mukpoopranuszmos B C, O, H, S?

Bonpocs! Kk pedTHHT-KOHTPOJII0 Ne2.

1.

o a k~ w D

10.

11.

12.

13.

14.

15.
16.

CriocoObl  MOJIy4yeHHUS DBHEPTUM MUKpoOpraHm3Mamu. JlalTe XapaKTepUCTHKY OSTHM
rporeccam.

Crioco0r1 06pazoBanust AT® u ee poJib y mpoKapHorT.

[Tytn oOpazoBanus u ucmonb3oBaHus AMH+ B KieTke.

Paznuuns B cnoco0e nosrydeHus 3HepTruu Mpu a3poOHOM U aHA3POOHOM JIbIXaHUH.
[lepeuncianre OCHOBHBIE SHEPrETUYECKHUE IIPOLIECCHI, BCTPEUAIOIIHUECS Y IPOKAPHUOT.

JlaiiTe XapaKTepUCTUKY TOHATHIO «OpokeHHe». Yem oTimyaeTcsi OpoKeHHe OT a’dpoOHOTO
IBIXaHus?

Kaxue Bunb1 OposkeHuit Bei3biBatoTcs Oakrepusmu u3 p. Clostridium?

OnuuuTe XMMU3M CIIMPTOBOTO OpokeHusl. MUKpPOOPraHU3Mbl CIIUPTOBOTO OpOXKEHUSI.
I'omodepmeHTaTUBHOE  MOJIOYHO-KHCIO€ OpokeHue. B uyem coctouT oTinuMe
roMO(EepMEHTaTUBHOIO  MOJIOUHO-KUCJIOTO  OpOXeHUst OT rerepodepMeHTaTUBHOIO?
XapakTepucTuka Bo30yIuTeICH.

B ocHOBe KakuX TEXHOJIOIMUECKUX MPOILIECCOB JISKUT MOJIOUHO-KHCII0€ OpoxkeHne?
OCo0GeHHOCTH AbIXaTeNbHOU e Y MUKPOOPIaHU3MOB.

W3 xakux 3TamoB COCTOUT Ipolecc a3poOHoro apixaHus? KakoB sHepreTndeckuil BBIXO[
a’po0HOr0 JbIXaHUs?

JlaiiTe XapakTepuCTUKy OaKTepUsM HE MOJHOCThIO OKUCIISAIOLUIMX OpPraHMYeCKHe CyOCcTpaThl
IIpU a3pOOHOM JBIXaHUH.

OxapakrepusyiiTe 0coOeHHOCTH MeTa0oiau3Ma OakTepuid, OKuCIAoUMX Bogopox. Ilyru
HCIOJIb30BAHUS MOJIEKYJIIPHOTO BOJIOPOJIA.

Onuiute 0co6eHHOCTH MEeTab0JIM3Ma HUTPUPULIUPYIOIUX OaKTepHii.

Onummnte 0cOOEHHOCTH METa00IM3Ma THOHOBBIX OaKTEpHil.



17. KakoBa cCymHOCTh aHa’dpoOHOro nbixanus? Kakue AOHOpPBI M aKUENTOPHI 3JIECKTPOHOB
UCTOJB3YIOT MUKPOOPTaHU3MBI ITPU aHAIPOOHOM JIbIXaHHH?

18. Kak mpoucxomut a’pobHoe pasnoxkeHue OenkoB? Kakue MHKpOOPraHU3MBI BBI3BIBAIOT
aMMOHHU(pHUKAIHIIO?

19. lenutpudunupyronme 6akrepun. Kak Bauser npouecc AeHUTPUPHUKAIMHA HA TUIOJAO0POINE
MOYBHI?

20. Yto Takoe nurpudukanusa? Ee 3HaueHne U1 BHICIINX PACTEHUH.

21. Onumure ¢a3el HUTPpUUKAUH U BO3OyIUTENeH STHX (a3.

22. CBOOOTHOKUBYIIINE U CHMOUOTHYECKHE a30THUKCATOPHI.

23. Kakue rpymibl MEKPOOPTaHU3MOB SIBISIFOTCS (hoToTpodamu’?

24. VI3 xakux KOMIIOHCHTOB COCTOUT (DOTOCHHTETHYECKHH armapar ¢pototpodo? Ilepeunciere
MIUTMEHTHI, YYaCTBYIOIIHNE B (JOTOCUHTESE.

25. OnmmTe MexaHW3Mbl (OTOCHHTE3a Y OaKTepHid, OCYIIECTBISIONUX OKCHUTCHHBIA |
AHOKCHUTE€HHBIN (poTOCHHTE3.

26. JTaiiTe XapakTepuCTUKy nuaHoOakTepusM. OcoOeHHOCTH (POTOCHHTE3a Y ITHAHOOAKTEpHIA 1
pacTeHui.

27.YeM oTiMUaeTcss OKCUTEHHBIN (POTOCHHTE3 OT aHOKCUTeHHOTO? [IpuBeuTe mpumep.

28. buoreoxumuieckas AesITEIbHOCTh MUKPOOPTaHU3MOB?

29. KakoBa poJib MUKPOOPTaHU3MOB B 00pa30BaHUH U PA3NIOKECHUHU Tymyca?

30. Kakue TUIIBI B3aMMOOTHOIICHHI BCTPEUAIOTCSI MEXTY MUKPOOpPTaHU3MaMu ?

31. B3auMOOTHOLIEHHS] MUKPOOPTaHU3MOB U BBICIIUX PACTEHHH.

32. KakoBbl B3aMMOOTHOIIIEHUSI MUKPOOPTaHU3MOB C YEJIOBEKOM U KUBOTHBIMU?

33. Urto Takoe aHTaroHU3M MUKpoopraHnu3MoB? Kak UCTIOIB3YIOT 3TO SIBJICHHUE B MTPAKTHKE?

34. Kakue BemiecTBa Ha3pIBarOT aHTUONOTHKaMU? KakoB MeXaHU3M UX AEUCTBUA?

35. [Tarorennsie OakTepun. PaKTOPHI MATOTEHHOCTH OAKTEPHiA.

36. OcobenHoctu (HU3MOTIOTUN MYyPIYypHBIX OakTepuil. UeM OTIMYalOTCA CEepHbIe MypHypHbIE

OaKTepuu OT HECEPHBIX?

Bonpochl k peiiTHHT-KOHTPOT10 Ne3.

1. Maiite o01yto xapakTepucTUKy BUpycoB. Koraa u kem oHM ObLIIM OTKPBITHI?

2. OxapakTepusyiiTe CTpOeHHE CIUPATIbHBIX U KyOMUYecKHX BHUPYCOB. OTiIMYHEe BHPYCOB OT
KJIETOYHBIX (POPM >KU3HHU.

Onumute cTpoeHne 6akreprodara. YeM OHU OTIIMYAIOTCS OT OCTAIBHBIX BUPYCOB?

JIHK n PHK kak reHeTnueckuii Matepuai BUPycoB. XUMHUYECKUI COCTaB BUPUOHOB.

KakoBbI 0cOOEHHOCTH pPEeIpoOaAyKINN BUPYCOB B KIICTKC X0351Ha?

© 0 > w

JlaiiTe XapaKTEpUCTHKY IIUKJIA Pa3BUTHSI YMEPEHHBIX U BUPYJICHTHBIX OaKkTepruoQaros.



8.
9.

10.

Bupycsl kak MH(EKIIMOHHBIC areHTHI, BBI3BIBAIONINE 3a00JI€BAHUS YENOBEKA, )KUBOTHBIX U
pacrenuii. [IpuBenure npuMephl NaTOTEHHBIX BUPYCOB.

OHKOT€HHbIE BUPYCHI.

KynsTuBHpoBanue BUpyCoOB.

Okonorus u ¢usnonorus Chlorobiales, nx xapakrepucruka

IlepeyeHb TeM J1A00PATOPHLIX PA0OT.

1.

9.

10.

11
12

13.

14.

15.

16.
17.

18

MuxkpoOuosioruueckas 1adbopatopus U nmpaBuia padoTel B Hell. M3yuenue mopdoorun u
UTOJIOTHUX MUKPOOPraHu3MOB METOJaMH MUKPOCKOIIHH.

MGTO)II)I IMPUTOTOBJICHUS IPCTIAPATOB KUBLIX KIICTOK MUKPOOPTaHU3MOB IJII MUKPOCKOITUH.
MGTO)II)I CTCPUIIN3alMU NUTATCIBbHBIX CPCI U MMOCYbI.

OCHOBHEBIE KOMITOHCHTBI IIUTATCIIbHBIX cpea. YcnoBusa KYJIbTUBHPOBAHUA
MHUKPOOPTaHU3MOB.

Ompenenenne OakTepuaabHOM OOCEMEHEHHOCTH BO3[yXa METOJOM CEIUMEHTAINN
(ocenanus).

KynsTHBHpOBaHNE N XpaHEHHE MUKPOOPTAHU3MOB.

MGTO,HBI IIPUTOTOBJICHUA OKpPAIICHHBIX IPEIapaToB KJICTOK MHKPOOPraHU3MOB JJIA
MUKPOCKOTIHH.

Mopdornoruss OCHOBHBIX TpyNI HPOKAPUOTUYECKHMX MHUKpOOpraHusmoB. CrpoeHue
OaKTEepHAIBHOM KIICTKH.

DuU3NOI0r0-OMOXMMUYECKHUE CBOMCTBA MUKPOOPTaHU3MOB.

KonndecTBeHHBIN YYET MUKPOOPTaHU3MOB.

. [Ipupona, Mmopdosorust 1 OCHOBHBIE CBOICTBa OakTeprodaros.

.Metonpl KynpTUBHpOBaHHS BUPYCOB. KyabTypbhl KIETOK Ui BBISBICHUS BHUPYCOB.

KynbTypsl opranoB ansi oOHapy»XeHUSI BUPYCOB.

Kypunbie 5MOpHOHBI pU AUATHOCTUKE BUPYCHBIX MH(MEKIMii. MeTo bl 3apaeH s BUPYCOM
KYpPUHOTO SMOpHOHA.

XKuBoTHble MOnenU UIsi 0OHapykeHus BupycoB. Maentudukanus Bupycos. KauectBenHoe
oTpeJieNieHue BUPYCOB.

Huromatuueckue >¢dexTsl BUpycoB. bismkooOpazoBaHue Bupyca. Tenblia BKIOYSHHIA
BHUPYCOB.

KomnnuectBenHoe omnpenenenne Bupycos. OnpeaeneHne HHPEKIIMOHHOCTH BUPYCOB.
Mopdonorus BupycoB. BrisiBieHne BUPYCHBIX aHTUTEHOB (AT ). BbisBlieHHE BUPYCHBIX

YaCTHII.

.HpHMaH QJICKTPOHHAsA MHUKPOCKOIIUA IIPpU BBIABJICHUHU H H,[[eHTPI(bHKaLIHH BUPYCOB.

Hcnonp3oBaHne MMMYHHO 3JIEKTPOHHONW MUKPOCKOIIUHU TPU UJCHTU(UKAIIUN BUPYCOB.

Bonpocshl K DK3aMeHy.




1. [Ipenmer u 3aga4u MUKPOOHOJIOTHH, €€ MECTO U POJIb B COBPEMEHHOW OHOJIOTHH.
2. Wctopus paszsutus mukpoouonoruu. Bxnan JI. Ilacrepa, C.H. Bunorpaackoro, P. Koxa u

JIPYrUX YYEHBIX B Pa3BUTHE MUKPOOUOJIOTHH.

3 3HaueHuEe MUKPOOPTraHU3MOB B IIPUPOJIE U HKU3HU YEIOBEKA.

4 CucremaTika MUKPOOPTaHU3MOB.

S. OTnuuuTeNnbHbIE IPU3HAKU [TPOKAPUOT U SYKAPHUOT.

6 OOm1ast XxapaKTepUCTHKA TPYIIITBI apXei.

7 Mopdonorus 6akrepuii (popma, pazmep).

8 Kakue crnocoObl akTHBHOTO NEPEeIBUKEHHS] BCTPEYAlOTCSl y MpOKapuoT. MexaHu3m
JIBVKEHUSI.

9. Crpoenune u (QyHKIIUU KIETOYHOW CTEHKU OakTepuil. XMMHUYECKHH COCTaB  KJIETOYHBIX

CTEHOK TPaMIIOJIOKUTEIBHBIX M TpaMOTpHUIATedbHBIX dyOakTepuil. OTHOLIEHHE OaKTepuil K
OoKpacke 1o Meroay ['pama.

10.  Cocras, pynkiun u ctpoerne LIITM.

11. DYHKIIMN U XUMUYECKUAN COCTAB KarCyJbl OaKTepHUid.

12. OpraHmzanus TeHEeTHYECKOTO Marepuaia mpokapuor. CTpoeHHe W (QYHKINU HYKICOHJA.
[Tna3muepl.

13.  JIsmwxkenue kieTok. XKryruku, GumOpun v nmuiu OaKTepuid.

14. BxmroueHus 1 3amacHbIC BEIIECTBA B KJIETKAaX OaKTEpHil.

15.  Tlokosmuecs GOpMBI MPOKAPHOT.

16.  CnopooOpazoBanue Oaktepuii. CTpoeHue criop. 3HaYeHUE CIOPOOOpa3oBaHUs y OaKTEepUd.
17.  Pa3mHOXeHUE U pa3BUTHE IPOKAPHOT.
18. Tpaucnopt BEIIECTB yepes LIIM. Ucnonb3oBanue MHUKPOOpraHu3MaMHu

BBICOKOMOJICKYJIAPHBIX HEPACTBOPUMBIX CO@,Z[HHCHPIIZ.

19. [Tutanue OakTepuii. THUITBI MATATEIBHBIX CPE IS KYJIbTHBHPOBAHUS MHUKPOOPTaHU3MOB.
20. Knaccugukanuss MUKpOOPraHM3MOB TI0 THUIIAM MTUTAHUS M CIIOCO0aM TOTyYSHHSI SHEPTHH.
21.  KynpTUBUpOBaHHE adPOOHBIX U aHA3POOHBIX MUKPOOPTraHU3MOB.

22. Poct mukpoopranusmoB. @a3bl pocta OakTepuil B )KHJIKOK MTUTATEILHOM cpejie.

23. [lepuoanyeckoe U HEMPEPHIBHOE KYITBTUBUPOBAHUE OAKTEPHIA.

24. AHTUMHKPOOHBIE areHThl U MEXaHU3M HX JCHCTBUA.

25.  IlomydeHue 3Hepruu OaKTepUSMHU.

26. BpoauneHbiii MeTabomu3M.

27. OKHUCIUTEITbHBIA META00IH3M.

28.  AnaspoOHOE JbIXaHUE.
29.  Crpoenue u Kinaccupukaius rpudos.

30.  Crpoenue u K1accupuKanus MpoCcTeHIINX.



31.  Ilonsartue o BUpyce, BUPHOHE. DTaIlbl Pa3BUTHS BUPYCOJIOTHH.

32.  Mopdonorus, ynbTpacTpyKTypa, XAMHUECKHI COCTaB BUPYCOB.

33.  Knaccudukanust 1 HEKOTOpPbIE CBOWCTBA OCHOBHBIX BHPYCOB.

34.  IIpoayKTHBHBIN THIT B3aUMOJICHCTBUS BUPYCA C KIETKOM.

35. AOOPTHUBHBIN TUIT B3aMMOJICHICTBUS BUpPYyCa C KIETKOM.

36. HNHTerpatuBHbINA THI B3aUMOAECHCTBUS BUPYCa C KIETKOM.

37.  KynbTHBHpOBaHHE BUPYCOB.

38.  Meroapl HHOVKAIMN U UACHTA(DUKAITUN BUPYCOB.

39.  Bupychl kak WH(EKIIMOHHBIE areHTHI, BHI3BIBAIONINE 32a00JIEBaHUS YEJIOBEKA, KUBOTHBIX H

pactenuii. [IpuBeauTe npruMepbl NaTOTEHHBIX BUPYCOB.

40.  bakrepuodaru. Mcropust OTKpBITHS, MOPQOIOTHS, YIBTPACTPYKTYpa, XHMHUYESCKHIA COCTaB.
41.  Iluka pa3BUTHS BUPYJICHTHBIX OakTeprO(aros.

42.  lluka pa3BUTHS YMEPEHHBIX OakTepro(daros.

CamocrosiTesqibHasi padoTa (BHe ayIMTOPUH).

CamocTosiTenbHasi BHeAyAUTOpHas paboTa CTYIEHTOB IPENyCMaTpUBAeT MPOpabOTKy JIEKLMOHHOTO
MaTepuara M PEKOMEHIYeMOM JIMTepaTypbl, Kak IpHU IOJATOTOBKE K TEKYIIUM JIabOpaTOpPHBIM
3aHATHSAM, TaK U MPHU OTBETAX Ha KOHTPOJIbHBIE BOMPOCHI MOCIE UX npoBeAeHus. KoHTposb ycBoeHuUs
3HaHUH CTYJEHTaMM OCYILECTBIIETCS B (DOPME YCTHOTO OIpOCca BO BPEMS 3aHATHM, a TAKXKE B MEPUOJ
TeKylux arrectanuii. CTyIeHTbl B Hayale CeMecTpa IOJYy4aroT 3aJaHusl IJIsl CaMOCTOSITEIbHON
paboTHI B 3JIEKTPOHHOM (opMeE TIO CIICAYIOIINM TEMaM:

1. Tunb! B3aMMOOTHOILEHUI MUKPOOPTaHU3MOB C IPYTMMH OpraHU3MaMHU.

2. Bupychl ¥ poJib KJIETKU XO35IMHA B UX )KU3HM.

3. CuMOMOTHYECKHE U CBOOOJHOKHMBYIIHE a30T(HUKCATOPHI.

ApxebakTepun U MX MECTO B 3BOJIIOLIMOHHOM IpOIecce

XKuznb Gakrepuil B SKCTpEMAIIbHBIX YCIOBUSIX.

IS

MHuKpOOpranu3mbl, y4aCTBYIOIIHE B KPYTOBOPOTE a30Ta, JKeJe3a, Cepbl B IPUPO/IC.
7. TlepcnektuBbl pa3ButHs MuKpoOuosoruu B XXI croneruu: a). pernieHue rio0aabHbIX IPOOIeM 110
cTabuin3anuy OaKTepHsiIMU Ta30BOT0 cocTaBa aTMocdepsl 3emiin; 0).0XpaHa OKPYKAOIIEH cpelpl; B).

Y4aCTUC B pEHICHUHA ITPOJOBOJIbCTBECHHBIX, MCAUINHCKUX U DOHCPICTHICCKUX HpO6J'IeM YCJIOBCUYCCTBA.



7. VYYUEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECITEYEHHE
JUCHUILIMHBI (MOLYJIST)

Chnucok uTeparypsbl.

a) OCHOBHast

1.

2.

HerpycoB, Anekcannp MBanoBna. MukpoOuomnorus : yaeOHUK JUIsS By30B 10 HarpasieHuro "[lexarormueckoe
obpasoBanue” npodwib "buonorus" / A. W. Herpycos, 1. b. KoroBa .— Mocksa : Akagemus, 2012 .— 379 c.
: Wi, Tabn. — (Beicmee npodeccruonansHoe o0pazoBanue, [lenarorudeckoe oopasosanue) (bakamraBpuar) .—
Bubmmorp.: c. 375 .— ISBN 978-5-7695-8411-4.
Mukpoouosnorusi. ABropsl: iBuatoB A.JI .bubnuorpadus: MukpoOuosorus [ DaeKTpoHHbIN pecype] :
Momorpadus / UBuatoB A.JI. - M. : UznarenscrBo ACB, 2013.-
http://www.studentlibrary.ru/book/ISBN9785930939187.html Dnexrponnoe usnanue na ocnose:
Mukpobuonorusi: MoHorpagwus. - M.: M3aaTenbcTBo AccolManuy CTPOUTENBHBIX By30B, 2013. - 120 c. -
ISBN 978-5-93093-918-7.
OcHoBbI MuUKpoOHOIOruy 1 uMmmyHosoruu. Astopeillon pen. B.B. 3sepea, M.H. boiiuenko.
bubnuorpadus: OcHOBBI MUKpOOHOJIIOTHH U MIMMYHOJIOTHH [DnekTponHbId pecypc] / Tlon pen. B.B. 3Bepesa,
M.H. boituenko - M. : IDOTAP-Menua, 2014. -
http://www.studentlibrary.ru/book/ISBN9785970429334.htm| Dnexrponnoe u3nanue Ha ocHoe:
OCHOBBI MUKPOOHOJIOTMH M UMMYHOJIOTHH : yueOHUK / oz pea. B. B. 3sepeBa, M. H. Boituenko. - M. :
I'SOTAP-Menua, 2014. - 368 c. : mi. - ISBN 978-5-9704-2933-4.
MuKpoOHOIOorusl, BUPYCOIOTHS U UMMYHOJIOTHA: PYKOBOACTBO K J1a0OpaTOPHBIM 3aHATHAM. ABTODBIIION pefl.
B.b. Cooiiuakoa, M.M. Kapanaiia bubnuorpadus: MukpoOH1onorus, BAPYCOJIOTHSI U KIMMYHOJIOTHSL:
PYKOBOJICTBO K JIADOPaTOPHBIM 3aHTHsIM [DneKTpoHHbIN pecypc] / on pea. B.b. CooituakoBa, M.M.
Kapanana - M. : ID0OTAP-Meaua, 2014. -
http://www.studentlibrary.ru/book/ISBN9785970430668.html Dnexrponnoe n3nanue na ocHose:
MuKpoOHOIOrUsl, BUPYCOTIOTHS U UMMYHOJIOTHS ;| PYKOBOACTBO K JIAOOPAaTOPHBIM 3aHATHSAM : y4el. mocodue /
[B. b. CooituakoB u ap.] ; mox pea. B.b. CooituakoBa, M.M. Kapanana. - M. : '90TAP-Menua, 2014. - 320 c.
: mi. - ISBN 978-5-9704-3066-8.

0) TOTOJIHUTEIbHAS

1.

Caxno, Onbra HukonaeBHa. DKOJIOrHs MUKPOOPTaHU3MOB : ydeOHoe mocobue : B 3 4./ O. H. Caxno, T. A.
Tpuconora ; Bnagumupckuii rocynapcrBeHabii yauepcureT (Bal'Y) .— Bmamumup : Bnagumupckuit
rocynapcTBenHblit yauBepcuret (Bnl'Y), 2007-. Y. 1 .— 2007 .— 64 c. : w1, Tabn. — VMeercst SeKTpOHHAs
Bepcust .— bubnuorp.: ¢. 63. M3nanue Ha ap. Hocutene: Y. 1 [Dnekrponuslit pecype] .— b.m., 2007 .— ISBN
5-89368-714-0.

Caxno, Onpra HukomaeBHa. DKOIOTHs MUKPOOPTaHU3MOB : yaeOHoe mocooue : B 3 4./ O. H. Caxno, T. A.
Tpudonora ; Bnagumupckuii rocymapctBeHabI yauBepcureT (Bial'Y) .— Bmamumup : Bnagumupckuit
rocymapcTBenHbiit yausepcuret (Bnl'Y), 2007-. Y. 2 — 2009 .— 50 c. : wi1. — VMeercst 31eKTpOHHAsT BEPCHS
.— bubnuorp.: c. 49. U3nanue Ha ap. Hocutene: Y. 2 [Dnekrponusiit pecypc] .— b.m., 2009 .— ISBN 978-5-
89368-909-9.

HerpycoB, Anexcanap MBanoBnd. MukpoOHonorus : yaeOHHUK 711 By30B 10 HanpasieHuto "buonorusa” n

6ronorndeckuM cnerpaitpHocTsIM / A. U. Herpycos, U. b. KoroBa .— 2-e m311., crep. — Mocksa : Akagemus,


http://www.studentlibrary.ru/book/ISBN9785930939187.html
http://www.studentlibrary.ru/book/ISBN9785970429334.html
http://www.studentlibrary.ru/book/ISBN9785970430668.html
http://index.lib.vlsu.ru/cgi-bin/zgate.exe?follow+4052+RU%5CVLSU%5CELEKTR_IZDAN%5C2283%5B1,12%5D+rus
http://index.lib.vlsu.ru/cgi-bin/zgate.exe?follow+4052+RU%5CVLSU%5CELEKTR_IZDAN%5C1962%5B1,12%5D+rus

2007 .— 350 c. : . — (Bsicmiee npodeccruonansHOe 00pa3oBaHue, EcTecTBeHHBIE HayKH) .— budmuorp.: c.

341-342 — Ilpenm. yka3: c. 343-347 .— ISBN 978-5-7695-4419-4.

4. Tyce, Muxann BuxkropoBud. MukpoOuonorus : yaeOHUK Ut By30B 1o HarpasieHuro 510600 "buonorus" u
ononmornueckuM crerpanbHocTsIM / M. B. I'yees, JI. A. MuneeBa .— 7-¢ u3J1., crep .— Mocksa : Akagemus,
2007 .— 462 c. : w1, Tabn. — (Briciree oopa3oBanue) (Kimaccuueckas yaeoHas kaura) (Classicus) .—
bubmumorp.: c. 440-441 — UwmeH. yka3s.: c. 442-443 .— [penm. ykas.: c. 449-457 — VYka3. naT. Ha3BaHMIA:
c.444-448 — ISBN 978-5-7695-3731-8.

5. T'yce, Muxaun BukropoBud. MukpoOHnonorus : yaeOHUK JUIs By30B 10 HarnpasieHuto "buonorns" u
ouonornueckuM crerpansHocTsM / M. B. I'yees, JI. A. MuneeBa .— 9-e 3., crep. — Mocksa : Akagemus,
2010 .— 462 c. : un., Tabun., moptp. — (Boiciee obpasosanue) (Kimaccuueckas yuebHas kuura) (Classicus) .—
Bubnuorp.: c. 440-441 — WwmeH. yka3s.: c. 442-443 .— [penam. ykas.: ¢c. 449-457 — VYka3. naT. Ha3BaHMIA:
c.444-448 — ISBN 978-5-7695-7372-9.

B) I10 u UnTtepHeT-pecypchl
1. http://www.ebio.ru/

2. http://lwww.ecoquild.ru/

3. http://ekologiva.net/

4. http://isjaee.hydrogen.ru/

8.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
MOAYJIA)
. nporpaMmmHo-Metroandeckue matepuassbl (PI'OC |11+ mokonenus u yuyeOHBIH
J1aH 1o HanpayieHuio noarotoBku 06.03.01 «buomnorusy);

. yuyeOHO-MeTOoAnYeCKHe MaTepuaibl (YICOHUKN; METOINYECKUE ITOCOOUS; TECTHL.);

. ayJIHoBH3yaJIbHbIe (ITPE3CHTALINH)

OO6yuenue o aucuuIUIHEe « MUKPOOHOJIOTHSI M BUPYCOJIOTUS» OCYILIECTBISIETCA Ha Oase:

e JjekuuoHHON aymurtopun Ne 414 (1-ro yuebHoro kopmyca Bul'Y), ocHarieHHOM
MYJIbTUMEINA-TIPOCKTOPOM;

® IS CaMOCTOSITENIbHOM pabOThl HCMOJIB3YIOTCS KOMIIBIOTEpHBIE Kiacchl Kadenpbl u
OUONMOTEKH C IOCTYIIOM K pecypcy MHTepHeT;

e Ui JabOpaTopHBIX PaboOT ucmonb3yercs Jaboparopust Ne332 (1-ro yueOHOro Kopmyca

Bnl'Y), ocHaiieHHas HEOOXOAUMBIM 000PYIOBaHHEM.


http://www.ebio.ru/
http://www.ecoguild.ru/
http://ekologiya.net/
http://isjaee.hydrogen.ru/

[TporpaMma COCTaBJIeHa B COOTBETCTBHHU C rpebosanusvu PTOC BO 1o HanpasJICHUIO

06.03.01 «Bronorusay 1 NpoduIIo NOArOTOBKH «O06u1as 6uoaorus»

PaGouyro [porpaMmy cocTaBuiia nouent Caxuo O.H. 6//

o
p%/% Maosruxo JL.B., 1.6.H., mpodeccop, Poccuiickuit
MCXA nvenn K.A Tumupsizesa.

PerieH3eHT

roCy1apCTBEHHbIH arlépﬂmﬁ YHUBEPCUTET —

[TporpaMma paccMOTpeHa i ox00peHa Ha 3aceJaHuH xadeapb! OMOIOTHA ¥ IKOJIOTHH

npotokon Ne g'/7 OT Z0.7Z o7 frona.
&)
//,} ’7 A Tpudouosa T.A.

3aeryromuii Kadeapoit

PaGouas IIporpaMMa paccMoTpeHa i 0106peHa Ha 3ace/laHii yueBHO-METOMIECKOH

KOMMCCHU HAIIPaB/ICHHU «buosorus»

nporokon Ne 7/7Z 0T P22 20 Toma.

ITpencenaresb KOMHCCHN Tpudonosa T.A.



[Ipencenarens koMUCCUU Tpudonosa T.A.

[Iporpamma nepeyTBepsKacHa:

Ha yueOHbIi roa. [IpoTokos 3acenanus kadeapst Ne oT

roja.

3aBenyromuii kadgenpoii

Ha yueOHbiit ro. [Ipotokon 3acenanus kadenpsr No oT

roja.

3aBenyromuii kadgenpoi

Ha yueOHslii rof. IlpoTtokon 3acenanus kadenapsr Ne oT

roja.

3aBenyrouuii kadeapoit







