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l. Less u 321244 AMCHUILVINHBI
Heas: GpopMupoBaHue y CTyIeHTOB 0a30BbIX TEOPETHUECKUX M MPAKTUUECKUX 3HAHUH B
001acTH MUKpPOOMOJIOIMH, HMCXOIS M3 JOCTHKEHUH 5TOW HAyKh B IOCIEIHME TOABI U ee
IPAKTUYECKON 3HAYMMOCTH JJISl YEJIOBEKa.
3agaun:

— OCBOGHHE 3HAHUH O KIETOYHBIX CTPYKTypax H Au(QQepeHIUpPOBKE MPOKAPUOT,
MeTa0O0IMUeCKUX Ipoleccax, 00ecneurBaoIMX MHOroo0pasue croco0oB UX CYyLIECTBOBaHMS,
TEHETUYECKUX MEXaHW3MaX, NPUHIHIAX WICHTU(UKAIUK W KIACCUPUKAMH MPOKAPUOT,
3HAKOMCTBO C OT/J€JIbHBIMU I'pyNIaMu OaKTepHil u apxei;

— 3HAKOMCTBO C Pa3HO00pa3ueM U CUCTEMaTHKONH MUKPOCKOITMYECKUX TPUOOB;

— TMOJy4Y€HUE 3HAHUH O CTPOEHHMM U XHMHYECKOM COCTaBE€ BHPYCOB, OCOOEHHOCTAX
OpraHM3alyi UX T€HOMa, TUIIaX B3aUMOJIEHCTBUS C KJIIETKOM, MEXaHU3MaX PEIUIMKAI[MN, OCHOBAX
COBPEMEHHOM CHUCTEMaTHKE BHUPYCOB, CTPYKTYpHOH OpraHuzanuu, (U3MKO-XUMHUYECKUX
CBOMCTBaxX M PEIIMKALUU IIPUOHOB;

— 3HAaKOMCTBO C OCHOBAaMHM MHUKpPOOHOH SKOJIOTMM: THUIIAaMU  B3aUMOJCHCTBUI
MHUKPOOPTaHU3MOB APYr C JPYrOM M APYTUMH OpTaHU3MaM, BIUSHUEM (U3NKO-XUMHUYECKUX
(bakTOpOB cpelibl Ha KU3HEAEATEIIbHOCTh MUKPOOPIaHU3MOB, X POJIbIO B OMOT€0LIEHOTHYECKOM
0oOMeEHE BEIICCTB;

— 3HAKOMCTBO C IPAKTUYECKUMH AacleKTaMH MHUKpPOOUOJIOTHH, BAXKHBIMHM ISl PEIICHUS
IIPO/IOBOJILCTBEHHBIX, YHEPTETHUECKUX MPOOJIEM, a TaKKe JJISi OXPAaHbl OKPYXKAIOWIEH Cpeabl U
3JI0pOBbsI YEJIOBEKA;

— (popMupoBaHNE HABBIKOB MPAKTHUECKOW padOTHl B MUKPOOHOIOTHYECKOH TabopaTopuu B
COOTBETCTBUM C TpPAaBWIAMH TEXHMKHM O€30IIaCHOCTH, NpUOOpETEeHHE YMEHUHl U HaBBIKOB
MCIIOJIb30BaHUs CTaHJIapPTHBIX MUKpPOOHOJIOTHYECKUX METOJI0B JUISL U3y4eHUs
MHUKpPOOPTraHU3MOB, a TAaK)X€ 3HAKOMCTBO C COBPEMEHHBIMH METOJOJIOTMUECKHMHU IOJIXO0JaMH,
PUMEHSIEMBIMU MIPU MUKPOOMOJIOTUYECKUX UCCIIEIOBAHUAX.

1. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OITIOII BO

2.1. Yuebnas muctmmumHa b1.0.24  «MuKpOOHONIOTHS ¥ BHPYCOJIOTHS» OTHOCUTCS K
o0s3arenpHOM yactu brioka 1 {ucuumiuzel (Moxynn).

2.2. Jlns u3y4deHUs JAaHHOW y4eOHOW AMCUUIUIMHBI HEOOXOIUMBI 3HAHMS, YMEHHsS U
HaBbIKU, (OPMUpPYEMBIE TPEIIECTBYIOUIMMH TUCHUIUIMHAMU: «Opranuueckas XumMus», «O0mas
Y HEOPTaHWYECKask XUMHUAD», «bHOXUMHUSD.

2.3. [lepevens mocnenyomux y4eOHbIX AUCIHUIUIMH, JIJII KOTOPBIX HEOOXOAMMBI 3HAHHS,
YMEHUS U HaBbIKM, (OpMHpyeMble JaHHOW yueOHOH nucuumianHoil: «buorexHomorus», Bce
JUCIHUIUIMHBI TTpoduns «Mukpobuosnorus», a takxke BoinonHeHne BKP crynentamu npoduis
«MUKpOOHOIOTHS».

I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

[Ipouiecc oOcCBOEHMS IUCHUIUIMHBI HAampaBieH Ha (QOPMUPOBAHUE KOMIIETEHUUN B
coorBercTBUM ¢ ®I'OC BO u OIl BO mno panHoMy HampasieHuto noarotoBku 06.03.01
«buonorusy, npopuns «MUKPOOHOTOTHS»:

OIIK-1: Criocoben mpuMeHSTh 3HaHHE OMOJIOTHYECKOT0 pa3Ho0Opa3usi U MCIOJIb30BaTh
METO/IbI HaOJII01eH NS, UICHTU(DUKAIIH, KJ1accuuKaluu, BOCIIDOM3BOJCTBA U
KyJIbTUBUPOBAHUSA KHUBBIX OOBEKTOB JIJIsl peIIeHHsI MPO(eCCHOHATBHBIX 3a/1ay.

OIIK-2: CriocobeH MpUMEHSTh MPUHIMIIBI CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHu3aluy,
UCTIOJIb30BaTh (PU3MOIOTHYECKHE, IUTOJIOIMYECKHe, OMOXUMHUUECKUE, OMO(PU3NIECKUE METOIbI
aHanu3a Uil OLEHKU M KOPPEKLHHM COCTOSHUS KHMBBIX OOBEKTOB M MOHMTOpPHHIA CPelbl MX
obOuTaHusl.
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IlepeyeHb MJIaHMPyeMbIX pe3yJIbTATOB 00yUeHHs 0 JUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHUs] KOMIIeTEeHIIU

KoMmnerennus HNuauxaropsl Pe3yabTaThl 00yyeHus1
KOMIIETCHIIUH
OIllK-1 MK onx-11 3HaTh: pa3HOOOpa3ue MPOKAPHOTHYECKHX H
CIIOCOOCH MPUMEHSATH | 3HAET TEOpETUYECKUE | PYKapUOTHUIECKUX MHUKPOOPraHU3MOB, BUPYCOB
3HaHME  OWOJIOTMYECKOrO | OCHOBBI pasHoOGpasus | ¥ MPHOHOB, MX OTIHYHTENBHBIC OCOOCHHOCTH,
pa3zHOoO0pa3us u | skuBbIX cucteM u  ux | POPMBl  B3aUMOOTHOWICHMH ¢ JpYrHMH
HCIIOJIb30BaTh METO/Ibl | CBOMCTBA. OpraHMsMami,  (yHKuMH L0 ouocdepe;
TPUHLIUIIBL COBPEMEHHOI CHCTEMaTHUKHU
HaOJII0IeHN, . 9
OakTepHi, apxem, BUPYCOB, ob1ryIo
UACHTH()UKAIIH, XapaKTEPUCTHKY OCHOBHBIX TaKCOHOB
KiaccupuKanum, MHKpPOOPTaHU3MOB;  Ba)KHEHIIME  ACTEKThI
BOCIIPOU3BOACTBA u HPaKTUIECKOTO HCIIOJIb30BaHUS
Ky.]'ILTI/IBI/IpOBaHI/IH JKHUBBIX MHUKPOOPraHU3MOB.
O00OBEKTOB ISl pPEILICHUS YMerts: UCTIONb30BaTh MOJTyYCHHBIE
npodeccnoHaNbHBIX TCOpPETHYECKUE  3HAHUS  JJIsi  OCBOCHHS
3aau. MOCJIEAYIONMX ~ JUCHHUIUINH,  BBIOJHEHHS
HayYHO-HCCIIEI0BATEIBCKOM paboTHI,
BBITYCKHBIX KBaJIM(HUKAITHOHHBIX pabor,
IPUMEHITh B CHUTYyallHsiX, MOJACIHUPYIOLINX
po(eCCHOHANBHYIO eITEBHOCTb.
Brnanets: OCHOBHBIMH MOHSTUSMH u
TepMHHAMHU, UCTIOJIb3YeMbIMU B
MHKpPOOHOIIOTHH.
HIIK onk-1.2 3HaTh: NpaBWa M TEXHUKY OE€30MAaCHOCTH NpHU
VYMeer MIPUMEHATH METOOBI pa60Te B MHKpO6I/IOHOFI/I‘IeCKOﬁ na6opaTopHH,
HAGIIOICHHS W | TIPUHIHIEI paboThI c KyJbTypaMu
KIaccuuKaLum MHKPOOPIaHH3MOB,  MPUEMBI  IOATOTOBKH
BHONOIMUCCKIX OOBEKTOR MHKPOOHOJIOTMYECKON TOCY b K CTEPHIH3AIIHH,
IPUHIAIBL  COCTABJICHHSI IUTATEIbHBIX CpEl,
B MIPUPOIAHBIX u
_ | MEKpOCKONUYECKHE METOJIBI U3Y4EHHS
11a0OpaTOPHBIX  yCIIOBHAX; MHUKpPOOPTaHU3MOB, CIIOCOOBI  TPHTOTOBJICHHS
HCIOJIb30BATh (OKUBBIX» H  (UKCHPOBAHHBIX IperapaToB
HOTY4CHHBIC 3HAHUA JUIA | MpukpOOpraHM3MOB [UIsi CBETOBOW MHKPOCKOITHH;
aHanM3a B3aUMOJICHCTBHH | ciocobsl M YCIIOBUS ~ KYJIBTUBHUPOBAHUS
OpPraHU3MOB  Pa3JIMYHBIX | MUKPOOPTaHU3MOB, METO/TbI ux
BUJIOB JIPYT C JIPYTOM M CO | KOIMYECTBEHHOIO y4eTa.
cpeioii 06uTaHus. Ymerb: pabotath B MHKPOOHOJIOTMYECKON

nabopatopuu ¢ COOJIOJIGHMEM TIPaBWI U
TEXHUKH 0€301acHOCTH, padoTaTh C YHCTHIMU

KyJIbTypaMu MUKPOOPTaHU3MOB,
MOATrOTaBINBATh K pabote
MHKPOOHOIOTHIECKYIO TTOCYTY.

Bnaners: METOJaMU MHUKPOCKOIINYECKOTI' O
HCCIIEAOBAHUS MHKPOOPTraHU3MOB, IpUEMaMU
MIPUTOTOBJICHHUA MHUKPOCKOIMUYCCKUX
TpenaparTos; TEXHUKOMN TTIOCEBOB

MHUKPOOPraHM3MOB Ha IIJIOTHBIC W IKUJAKHUC
NUTATCJIbHBIC CPEAbI; NPSIMBIMU U KOCBCHHBIMU

METOJIaMU KOJIMYECTBEHHOTO ydera

MHKPOOPraHU3MOB.
HIIK onk13 3HaTh: METOABl M3Y4YEHMsS JMArHOCTUYECKHX
Bnaneer HABBIKAMHM | IPU3HAKOB, MPUHOUIBI HACHTHOUKAIUU U

UIeHTU(DUKAITIN u

KiIaccupuKauu OaKTEpHiA.




KYJIbTUBHPOBAHUS JKUBBIX
00BEKTOB.

YMeTh:  TPOBOIUTH  WACHTU(DUKAIUIO |
KJTaccuPUKaIIo OaKTepuii.

Brnamers: MeromamMu  M3y4YCHHST  OCHOBHBIX
Mopdoornyeckux, KYJIBTYypalIbHBIX u

(u3M070r0-0MOXMMHUYECKUX CBOUCTB OaKTEpHIA.

OIIK-2

crocobdeH MIPUMEHSATH
MPHUHIAIEL  CTPYKTYPHO-
(G YHKIIMOHATILHOM
OpTraHH3aINH,
HCIOJIbL30BATh
¢dusnonornyueckue,
LIUTOJIOTHYECKHE,
OMOXHMUYCCKHE,
OMOU3NUECKHE  METOIbI
aHajgu3a JUIS  OLCHKH U
KOPPEKIIUU COCTOSIHUSA
JKUBBIX 00BEKTOB n

MOHHMTOPHHIA CPEJIbl
oOuTanus.

ux

HJIK onk-2.1
3Haer TPUHIIUIIBI
CTPYKTYpHO-
(G YHKIIMOHATILHOM
OpraHMW3aIi, OCHOBHBIC
CHCTEMBI
JKM3HEO0ECIICUeHHS u
FOMEOCTaTUYECKON
pPEeryJIIIMA  JKU3HCHHBIX
(GYHKIUI JKUBBIX CHUCTEM;
OpPUEHTUPYETCS B
COBPEMEHHBIX

METOJIUYECKUX IOJIXO0/1aX,
KOHLIETIIUAX U TpodiiemMax
CTPYKTYPHO-
(GbyHKIIMOHATBHOU
OpraHu3aIi OMOCUCTEM.

3HaTh: CTPYKTYpHO-(YHKIIHOHATEHYIO
OpraHM3allMI0  MPOKAPHOTHYECKOH  KIETKH,
MeTa0OJMUECKHE  TPOLECCHl, T'€HETHYECKHE

MEXaHNU3MBI, OOCCIICYMBAIONTHE MHOT000pa3ne
CIOCOOOB CYIIECTBOBAaHHUS IPOKAPHOT U HX
¢byHKUNH B NpUpPOAE; CTPYKTYpPHYIO
OpraHu3alMi0 W TEHETHYEeCKHEe OCOOCHHOCTU
BHPYCOB, THIIBI B3aUMOJICWUCTBUS BHUPYCOB C
KIJIETKOH, CTPYKTYPY NPHOHOB M MEXaHU3MBI UX
BOCITPOU3BCICHUAA, BINAHUC (I)I/I3I/IKO'
XUMUYECKUX (DaKTOPOB Ha >KU3HEICSTEIbHOCTD
MHUKPOOPTaHU3MOB.

YMeTh: OpUEHTHUPOBATbCA B  COBPEMEHHBIX
METOAMYECKHUX MOJX01aX, HCIOIb3YyEeMBIX ISt
H3YYCHHUS CTPYKTYPHO-()YHKIIMOHATBHOM
OpraHu3alMd MHKPOOPTaHU3MOB.

BHaHeTB: METOJaMH1 HU3YUCHHA HUTOJOTHUYCCKUX
OCOOCHHOCTEW MPOKAPUOTHIECKONH KIIETKH, e
(hmsnonornu U MetaboIr3Ma.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM TUCHUILIMHBI COCTABJIMAET 5 3aUeTHBIX eAUHHILI, 180 yacos, B ToMm uncie (0,97 3a4eTHBIX eIMHUIIBI, 35 YacoB Ha IK3aMeH.
W3 HUX peann3yercs C UCMOIb30BAaHUEM JIEKTPOHHOTO O0YUEHUS M TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHN 36 4acoB.

®opma NPOMeKYTOUYHOM aTTecTAlMU: YK3AMEH.

4.1 Couepmaﬂne AUCHUILVIMHBI, CTPYKTYPHPOBAHHO€ IIO TEMaM, ¢ YKasaHUEM BHI0OB y‘-leﬁl—[l)IX 3aHATHII M OTBEJEHHOI0 HAa HHUX
KOJIN4YeCTBaA aKaJeMHUYECCKUX YaC0B

Ne Pa3aesn aucuuILIMHbI/ TEMA Bunsr yueOHOM paboTHI, ®opma TeKYLIero
n/n BKJIFOYAsi CAMOCTOSTENbHYIO Pab0OTy 00yHaIOIIMXCS, MPAKTHYECKYIO | KOHTPOJIsS
5 HOJTOTOBKY ¥ TPYIOEMKOCTb ycHeBaeMoCTH /
= £ (B "acax) ®opma
% g MPOMEKYTOYHOI
] 8| Konrakraas paGoTa npernojaBatens ¢ 06yJaromuMics arrecraniu
=8 e (mo cemecTpam)
e =
Q = < Q
<
5] e £ &«
o s = =) S =
= = = B lg
2 © == Jlekuus IIpaktnue | Jladopar | KoncyabTanus g &
5 59 .= cKoe opHoe = :"
e ala 3aHATHE 3aHATHE O <
1 2 3 4 5 6 7 8 9 10
Paznen 1. Hayka «MuxkpoOuoJsorus», ee 3
00BbEKTLI H METOAbI
1 | Tema 1. Ilpeamer, 3amaun MHUKPOOHOJIOTHH. Tecrupopanue
I/ICTOpI/IH BO3HUKHOBCHUA u pa3BUTUC 3 1 1
MHUKPOOHOJIOTHH. OcHOBHBIE HaIpaBJICHUA
COBPEMEHHON MUKPOOHOJIOTHH
2 | Tema 2. MUKpOCKOITMYECKUE METOIbI JlaGopatopnas pabora
3 6 - - 6 - Vel onpoc
HCCJIICAOBAaHUA MUKPOOPIraHu3MOB TecTupoBaHue
Paznen 2. CrTpyKTypHO-()YHKIHMOHAJIBHAS
XapaKTePpUCTHKA  NPOKAPHOTHON  KJETKH. | 3
Mopdgoaornyeckass  aupdepeHuupoBka y




NMPOKAPHOT

3 |Tema 3. Mopdonorugeckoe pasHooOpasue JlaGopatopHas paboTa
npokapuot. CTpyKTypa, XUMHUYECKUUA COCTaB U ]izgfﬁiigg
(YHKIMH KOMIIOHEHTOB IPOKAPHOTHOM KIETKU. | 3 13 6 HI/ICBMCHI:I as paGora
Mopdomornuecku nuddepeHIpOBaHHbIC KIESTKH
IPOKapUOT
Pazgen 3. Pocr u  KyJIbTHBHPOBaHHE 3
MHMKPOOPraHHU3MoOB

4 | Tema 4. Poct OakTepuili B MNEPUOAMYECKON H 3 3 i Peuienue 3a1a4u
HETPEPHIBHON KYJIbTYpe

5 JlabopatopHas paboTa
Tema 5. KynpTuBHpOBaHrE MUKPOOPTraHU3MOB 3 15 12 ¥:Z¥;§Z§:§ :I):

ITucemeHnHast paborta

Pa3nes 4. MeTa60/1M3M IpOKapuoT 3

6 | Tema 6. OoOmas XapaKTEpUCTHKA Komnoksuym
KOHCTPYKTUBHOI'O u OHEPTETHYECKOTO | 5 | 544 i 0.14 Tectnposanne
MeTaboar3ma MPOKAPHOT. Crioco0s1 ' ’
CYIIECTBOBAHMS U THIIbI )KHU3HH Y TPOKAPHOT

7 | Tema 7. TIyTH HONyYeHHs SHEPIUHU, OCHOBAHHBIC 3 | 124 ] 0.14 1@o§§i$§?2§ﬁﬂne
Ha cyocTpaTHOM (hochopuIpoOBaHUN TecrnpoBaye

8 | Tema 8. IlyTu momydeHust SHEPrUH, OCHOBAHHBIE 3| 614 i 0.14 Konnoxsrym
Ha GpoTodochopuIHpOBaHUH ’ ’ Tectuposanue

9 | Tema 9. Ilytu nonmyuyeHusi SHEPrUH, OCHOBAHHbBIE 3| 1014 i 0.14 Komnoxsuym
Ha OKUCJIUTEILHOM (hochopruarpoBaHuu ’ ’ Tectnposanne

10 | Tema 10. buocuHTeTHYECKHE TMPOLECCH Y 3 2 i Mucemeras padora
POKapUOT
Pa3neu. 5. I'eneTnka npokapuor 3

11 Tema 11. 'eneTuka npoxkapuot 3 1 - TectupoBanue
Pasnen 6. Pa3HooOpa3me M cucreMaTuka 3

NPOKAPUOT




12 Konnoxsuym
Tema 12. TlpuHuMnbel  CUCTEMAaTUKH U 3 16 5 10 JlaGoparopHas paboTa
UIeHTU(UKAITIN TTPOKAPUOT ITncemennas pabora

TectupoBaHue

13 | Tema 13. Kparkuii cuctemaruueckuii 0030p 3| 914 3 i 014 Kosmnoksuym
MIPOKAPHUOTUYECKUX OPTaHU3MOB ' ’ Tectuposanue
Paszgen 7. PasHooOpasume H cHCTEeMATHKA 3
MHKPOCKONIMYECKUX TPuOOB

14 | Tema 14. PasHooOpasme u  cuCTeMaTHKa JlaBoparopHas padota

3 5 1 2 ITuceMmenHas pabota
MUKPOCKOIIUYECKUX IprOOB TecTupoasse
Pa3nen 8. Hekyierounbie (popMbl oOpranmzanmum | 3

15 _ Konnoxksuym
Tema 15. ITpuonsl 3 3 1 Tectuposariie

16 _ Konnoxksuym
Tema 16. Bupycol 3| 514 2 0,14 Tectuposarie

17 } Konnoxksuym
Tema 17. bakrepuodaru 3 4 1 Tectnposarie

18 | Tema 18. Bupous 3 1 1 - TecTupoBaHue

19 } Komnoxsuym
Tewma 19. Cucremarrika BUpyCOB 3| 7,14 3 0,14 Tectuposariie
Pa3nen 9. Jxos10rust MUKpOOPraHu3MoB 3

20 | Tema 20. BousiHue gakTopoB BHEIIHEH Cpelbl Ha 3 3 1 i [ucpMenHas pabota
YKU3ZHEJIEATENIbHOCTh MUKPOOPTaHU3MOB TecTupoBanue

21 | Tema 21. buorcoxumMuueckas OEATEIHHOCTh 3 3 1 i IMucsMenHas padoTa
MHUKPOOPTaHU3MOB TecTupoBanue
Paznea 10. Ilpuxinagnas MUKpPoOOH0JI0THA 3

22 | Tema 22. HexoTophie acTIeKThI MPUKIIATHOM 3 9 1 i TecTupoBanue
MHUKPOOHOJIOTUH TBoOpuecKoe 3a1aHue

3 35 SK3aMeH




4.2 Ilnan BHeayIMTOPHOI cAMOCTOSITEJIbHOM PA00ThI 00Y4aIOIIUXCS M0 AUCHHUILIAHE

CamocTosiTenbHas pa60Ta 06yqa10mnxcsl

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe N
Cemectp| HasBanwme paszena, TeMbl . Cpoku  |TpymoemKkocTh obecreyeHne CaMoCTOSTEITbHON
Bu camocTosTensHOM paboThI CPEICTBO
BBITIOJTHEHHSI (uac.) paboTHI
Tema 3. Mopdonoruueckoe|llo3znasamenbHo-noucko8as camocmosmenvuas paboma I'yces M. B. MukpoGuonorus : yue6. s
paszHoobpasue HPOKAPUOT. | BBINOIHUTE ClIeAyIOIKME NMChMEHHbIE PAGOTHL: IuceMenHas |CTYA. Bysos/ M. B. I'yces, JI. A. Munecsa.
Crtpykrypa, xumudeckuii|1. CocraButh TabmuIly «UYepThl CXOJCTBa M OTIHYHS KICTOYHOM pabota — M. Axanemns, 2006. — 462 c.
cocTaB u (yHKIMH|OpraHu3aluy TPOKAPHOT U SYKApHOTY. ﬁim.l;/“;jnp%.emaum (Guoc ury. -
KOMIIOHEHTOB ~ IPOKapHUOTHOM|2. 3apHcoBaTh B TETpaAix CXeMy OOpa3oBaHMA 3HIOCHOPHI Y B_‘w)
. a3bl JIaHHBIX, HHPOPMAIIMOHHO-
3 KICTKH. CropoOGpasyromux GaKTepuit. . . 3 HeL 2 CIPABOYHBIE M TIOMCKOBBIE CHCTEMBI (CM.
Mopdonorudecku 3. Xapakrepuctruka Mop(hOIOru4ecKUX 0COOCHHOCTEH baKTepuil 1o paznen 5).
I GepeHIIMPOBaHHBIC KICTKH|MAKPO(POTOrpadusIM.
MPOKAPHOT Penpoodykmusnas camocmosimenvhas paboma
IMoaroToBKa K MPaKTHYECKUM 3aHATHAM (KOJUTOKBUYMBEI No 1 m Ne
2) C UCHIOJBb30BAaHMEM KOHCIEKTA JIEKIMM W PEKOMEHIyeMOM KomnokBuym
JUTEPATYPHI.
Tema 4. Pocr Oakrtepumii B|Pemennme 3amad mo ompeneneHUI0 KHHETHYCCKHX IapaMeTpOB Pemenne |Herpycos A. Y. Mukpo6uosnorus / A. U.
3 HEPUOTTIECKOH u[pocra GakTepuii. 4 wen. 1 3aj1a4 Herpycos, 1. b. Korosa. — M. : 3. uentp
HETIPEPHIBHOMN KYIBTYPe «Axagemus», 2006. — 350 c.
Tema 5. KynbruupoBanue|llo31HasamenbHo-ROUCKOBAS CAMOCMOAMENbHASL paboma Bsranaa O. ®. MansIii MpakTUKyM 10
MHKPOOPTaHHU3MOB CocraBneHue cxeMbl «YCTPOICTBO aBTOKJIaBa» ITuceMeHHas [MUKpoGHONIOTHH : yuel.-MeToz1. mocobue /
OtuyeTsl 110 J1abopaTOpHLIM paboTam: pabora O. ®. Barunna, H. E. Bykosekas, O. A.
1) «IIpsiMble METOJBI KOJTHYECTBEHHOTO yUeTa MUKPOOPTaHU3MOBY Kuuna, — Mpxyrex : M3a-so MpkyT. yH-
3 2)«KocBeHHbie METO[bI KOJINYECTBEHHOTO yuaera| 5 Hen. 3 Oruer o Ei’ 2009. — 130 c. .
.. |TIpaKTHKyM 110 MHUKPOOHOJIOTHH : Y4eb.
MHUKpOOpTaHH3MOB» n1aboparoproit mocobue 11 ctya. By3oB / A. U. Herpycos,
pabote M. A. Eroposa, JI. M. 3axapuyk u ap.; IToxg
pexn. A. . HerpycoBa. — M.: Akanemus,
2005. — 604 c.
Tema 6. O6mas|Penpodykmusnas camocmosmenvhas paboma Konnokeuym |['yces M. B. Mukpo6uosnorus : yue0. s
XapaKTEPUCTHKA IMoAroToBKa K MPAKTHYECKOMY 3aHATHIO (KoyumokBuyM Ne 3) ¢ cryn. Bysos / M. B. I'yces, JI. A. Muneesa.
KOHCTPYKTHBHOTO U|UCIIONB30BAaHUEM  KOHCIIEKTa  JIEKIMU U PEKOMEHIyeMOou J’_I M. : Akanemmus, 2006'(’9;%2(:"' Uy
CKIUHU-TIPE3CHTAlIUN -
3 SHEPreTHYECKOr0 JINTEPATYPHIL. 6 Hel. 1 ™ ;I e dul():a.isu.rljl)
MeTadoam3mMa MPOKAPHOT. —‘)75 i
a3bl JaHHBIX, I/IH(i)OpMaI_[I/IOHHO
CrocoObl  CyIIEeCTBOBAaHUS H

THUIIBI )KU3HU Y IPOKAPpUOT

CIIPaBOYHbIE W TIOMCKOBBIE CHCTEMBI (CM.
pazzen S).
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CamocTosiTenbHas pa60Ta 06yqa10mnxcsl

y‘IG6HO-MeTOI[I/I‘lCCKOC

OnenouHoe N
Cemectp| HasBanwme paszena, TeMbl . Cpoku  |TpymoemKkocTh obecreyeHne CaMoCTOSTEITbHON
Bu camocTosTensHOM paboThI CPEICTBO
BBITIOJTHEHHSI (uac.) paboTHI
Tema 7. Ilytm mnomyueHust|Penpodyxmuenas camocmosmenvras paboma I'yces M. B. Mukpo6uonorus : y4e6. ns
SHEPruM, OCHOBaHHble  Ha|l[lOArOTOBKA K MPAKTUYECKOMY 3aHATUIO (KOUIOKBUYM Ne 4) ¢ crya. By3oB/ M. B. I'yces, JI. A. Muneesa.
cyOcTpaTHOM UCTIONb30BAHMEM  KOHCNEKTa  JIEKIIMH M PEKOMEHAyeMoi Komnoksuym |~ M. : Axanemus, 2006. — 462 c.
docopumpoBaHIU JIHTepaTypBL. Herpycos A. 1. Mukpoouomnorus / A. U.
Herpycos, U. b. Kotosa. — M. : U31. uentp
Teopueckas camocmosmenvhas paboma A 2006, — 350
3 T KOC 3ajaHMe: H3YYHTh BHJOBOM COCTaB 3aKkBAacoK| 8 He 4 [ e
BOpUEC bit : y it . Jexuuu-nipesenramn - (OUOC UT'Y -
Pa3HOO0pa3HbIX MOJOYHOKHCIIBIX MPOAYKTOB, OMPEICIUTh KaKHe TBopueckoe |hitps://educa.isu.ru)
BUABl MOJIOYHOKHUCIBIX  OakTepuit  (M.-K.0.) OTHOCATCA K 3aJaHue  |Ba3pl JIaHHBIX, MH(pOPMALHOHHO-
roMo()epMEHTATUBHBIM, Kakue K TreTepoepMEHTATUBHBIM (JJIs CIIPABOYHBIE M TOMCKOBBIE CHCTEMBI (CM.
K&)XJIOro MNpOJAYKTa). YKa3aTh KOIUYECTBO M.-K.0. B KaXKIOM paszen 5).
npoaykre (KOE/mi).
Tema 8. Ilyrm momyuenus|Penpodykmusnas camocmosmenvras paboma I'yces M. B. Mukpo6uonorus : yue6. ns
SHEPruM, OCHOBaHHble  Ha|[lOAroTOBKA K MPAKTHYECKOMY 3aHATHIO (KOJUIOKBHYMY Ne 5) ¢ cryn. By3oB / M. B. I'yces, JI. A. Muneesa.
doTtodochopunupoBanuu UCIONB30BAaHUEM  KOHCIEKTa  JIKIMM M PEKOMEHIyeMoi — M. : Akagemus, 2006. — 462 c.
JIHTepaTypbl Hetpycos A. Y. Mukpo6uomnorus / A. .
' Komtoxsuyy [HETPYCoB, U B. Kotosa. — M. : 31 nientp
3 10 mex. 2 YM | Axamemms», 2006. — 350 c.
Jlexkumu-ipesenranmn - (OQUOC UTY -
https://educa.isu.ru)
Bazsr JAaHHBIX, I/IH(bOpMaLII/IOHHO-
CIIPaBOYHBIE U MOUCKOBBIE CUCTEMbI (CM.
paznen S).
Tema 9. Ilytu mnomyueHus|Penpodykmusnas camocmoamenshas paboma I'yce M. B. Mukpo6unonorus : y4e0. 1
SHEpruM, ocHoBaHHble  Ha|[loAroToBKAa K MPaKTHYECKOMY 3aHATHIO (KOJUIOKBUYM Ne 6) ¢ crya. By3os/ M. B. I'yces, JI. A. Muneesa.
OKHCIIUTEIILHOM UCIIONIb30BAaHUEM  KOHCIIEKTa  JIEKIMM W PEKOMEH/yeMOH — M. 1 Akanemns, 2006. — 462 c.
docopumpoBaHIm JIUTepaTyphL. Hetpycos A. . Mukpo6uomnorus / A. Y.
KomiokBHyM Herpycog, U. b. Kotosa. — M. : U31. uentp
3 12 Hen. 4 «Axagemusi», 2006. — 350 c.

Jlexuuu-npesenrauun  (OUOC  UT'Y -
https://educa.isu.ru)
basmr JIaHHEBIX, MHPOPMAIIHOHHO-

CIIPaBOYHBIC M MOHMCKOBBIE CHCTEMBI (CM.
paszzen 5).



https://educa.isu.ru/
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CamocTosiTenbHas pa60Ta 06yqa10mnxcsl

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe N
Cemectp| Ha3zBanue pa3szmena, TeMbl . Cpoku | TpymoeMKOCTb obecredyeHne caMOCTOATEIbHOM
Bun camocTosTenbHOR paObOThI CPEICTBO
BBITIOJTHEHHSI (uac.) paboTHI
Tema 10. buocunrernueckue|Penpodyxmusnas camocmosmenvras paboma Hetpycos A. 1. Muxpo6uomnorus / A. 1.
HPOLIECCH Y IIPOKAPUOT BbInonHeHNEe MUCEMEHHOM paboThl « BTOpUYHBIE METAOOIUTEDY. Mucsmernag [HETPYcos, K. b. Kotosa. — M. : M3n. nentp
3 13 Hexn 1 paGora «Axanemus», 2006. — 350 c.
’ Emmes B. T. Mukpo6uosnorus : y4ed. st
By30B / B. T. Emues, E. H. Muntycrus. —
M. : Ipoda, 2006. — 445 c.
Tema 12. [Mpunuunel| Penpodykmusnas camocmosmenvuas paboma I'yces M. B. Mukpo6unonorus : y4e0. nis
CHCTEMATHKHU u|[loaroToBka K MpakTHYECKOMY 3aHATHIO (KOJUTOKBUyM Ne 7) ¢ Komnoksuym |cTyA. By3os / M. B. I'yces, JI. A. Muneesa.
uIeHTU(UKALMN IPOKAPUOT  |UCIOJBb30BAHMEM  KOHCIIEKTa  JIGKIMM U PEKOMEHAyeMOoii — M.+ Akanemns, 2006. — 462 c.
JIHTepaTypL. Herpycos A. 1. Mukpoouonorus / A. U.
Herpycos, U. b. Kotosa. — M. : U31. uentp
Tosnasamenvro-nouckogas camocmosmenvhas paboma [MucemenHas
«Axanemus», 2006. — 350 c.
3amanue 1o Borpocy «HoMeHKIaTypa mpokapuoT pabota JNexunn-npesentan  (QUOC  UTY -
VYkazaTe, C 4eM CBS3aHO Ha3BaHHE pOJNA, M HA YTO YKa3bIBaeT https://educa.isu.ru)
BUIOBOM ATIHUTET Y CICAYIOIINUX OAKTEPHIA: Bassl JAHHBIX, MH(OPMALHOHHO-
- Micrococcus luteus CNIPaBOYHBIE U TOUCKOBBIE CUCTEMBI (CM.
3 - Neisseria gonorrhoeae 14 men. 3 pasnen 5).
- Staphylococcus aureus Bstunna O. @. Manblii npakTUKyM 10
- Escherichia coli MHKPOOHOJIOTHH : yueb.-MeTo 1. ocodue /
- Pseudomonas aeruginosa O. ®. Bsaruuna, H. E. FyKOBCKaH, 0. A.
- Bacillus anthracis Oruer o ﬁﬂgggga;—l g{)PféyTCK : M31-80 Upkyr. yH-
- Clostridium tgtani . _ 11ab0paTopHOM Hl;aKmeM Mo MuKpoGHoTorIH : yaeb.
- Corynebacterium diphtheria pabore nocoGue s cryz. By3o8 / A. V. Herpycos,
Otuer mo mnabopaTopHOil pabore «VmeHTHUKAIHA OaKTEPHi», M. A. Eroposa, JI. M. 3axapuyk u zp.; [lox
COCTaBJIEHHE I1aCIIOPTa KYJIbTYPBHI. pen. A. 1. HerpycoBa. — M.: Axanemus,
2005. - 604 c.
Tema 13. Kpatkwuit|Penpoodyxmusnas camocmoamenvhas paboma I'yce M. B. Mukpo6unonorus : y4e0. 1
cHCTEMaTHYECKUI 0030p|TloAroToBKka K NPaKTUYECKOMY 3aHATHIO (KOJJIOKBUYM Ne 7) ¢ cryn. Bysos/ M. B. I'yces, JI. A. Muneesa.
HNPOKAPUOTHBIX OPIaHU3MOB  |MCIIOJb30BAHUEM  KOHCIIEKTAa  JIEKUMH W PEKOMEHIYEMOMH — M.: Axanemns, 2006. — 462 c.
JIUTepaTyphL. Hetpycos A. Y. Mukpo6uonorus / A. U.
Herpycos, U. b. Kotosa. — M. : U31. uentp
3 15 nen. 4 KosokeuyM |«Akanemus», 2006. — 350 c.

Jlekuuu-npe3eHTanuu
https://educa.isu.ru)
basbl JaHHbIX, HH)OPMAIIMOHHO-
CIPaBOYHbIE U TIONCKOBBIE CHCTEMBI (CM.
paszzen 5).

BGuoc wury -
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CamocTosiTenbHas pa60Ta 06yqa10mnxcsl

y‘IG6HO-MeTOI[I/I‘lCCKOC

OnenouHoe N
Cemectp| HasBanwme paszena, TeMbl . Cpoku  |TpymoemKkocTh obecreyeHne CaMoCTOSTEITbHON
Bu camocTosTensHOM paboThI CPEICTBO
BBITIOJTHEHHSI (uac.) paboTHI
Tema 14. PasHooOpasue u|Penpodykmusnas camocmosmenvhas paboma Emues B. T. Mukpo6uosorus : yue6. s
CHCTEMATHKa BrInoiHeHue MUCbMEHHOW paOOTHI By308 / B. T. Emues, E. H. Mumycrus. —
MHKPOCKOINYECKUX IPUOOB 1) DOuroMomaTtoreHHsle JedTepomuueTsl  (poma Verticillium, M. : [ipoda, 2006. — 445 c.
Paecelomyces, Beauveria, Metarhizium). Barauna O. P. Mankiit npakTrkyM 1o
2) I'pubbl poaa Trichoderma: mpakTudyeckoe HUCIOIb30BaHUE TlucEMeHHAT [mukpofmonoray : yiel.-MeTox. mocobie /
3 p pox - 1P ) 15 uen. 2 pabora O. @. Bsatuuna, H. E. Bykosckas, O. A.
Kunxuna. — Upkyrck : U3n-Bo UpkyT. yH-
Ta, 2009. — 130 c.
Basel JIaHHBIX, HHPOPMAIIMOHHO-
CIIpaBOYHBIE U IIOMCKOBBIC CUCTEMbI (CM.
pazzen S).
Tewma 15. IIpuonst Penpooykmusnas camocmoamenvuasn paboma MenuuuHCKast MHUKPOGHONOTUs "
IMoAroToBKa K NPAKTHYECKOMY 3aHATHIO (KOJUIOKBUYM Ne 8) ¢ 1 MMMYHOJIOTHs [DNeKTpOHHbIH pecype] / Y.
UCTIONb30BAHHEM  KOHCIIEKTa  JIEKIMH M PEKOMEHAyeMoi HeBHHf°‘2~ - Mg;ﬁi% M gagOPaTOPH’I
3HaHWH (paHee « . JlaBopartopust
JUTEPATYPHI.
Tema 16. Bupycst paTyYP 2 3HaHui»), 2015. — Pexxum gocryma: DbC
3 16 Hex KOIIOKBHyM "UsparensctBo  «Jlawp». — Heorpanuu.
Tema 17. Bakreprodaru ’ AOCTYIL.
2 Jlexuuu-npezenrauun  (OUOC  UTY -
https://educa.isu.ru)
Tema 19 CHcTeMaTiKa Bazp JTAaHHBIX, WHPOPMAIIHOHHO-
BHDVCOB ' 3 CIPABOYHBIE M TIOMCKOBBIE CHCTEMBI (CM.
py' paszen 5).
Tema 20. Brustaue ¢akxtopoB|Penpodykmusnas camocmosmenvhas paboma Hetpycos A. 1. Muxkpo6uonorus / A. 1.
BHeIIIHEit cpenbl Ha|BBIIOJIHUTE THCEMEHHYIO PAbOTY: Herpycos, 1. b. Kotosa. — M. : U3a. uentp
KU3HEIEATETbHOCTh 1. BnusiHue u3mydeHui Ha MUKPOOPTaHU3MBI. «Axazemusy, 2006. — 350 c.
MHKPOOPTaHHU3MOB 2. BiusiHue rHIpOCTATHYECKOTO IABICHUSI HA MUKPOOPTaHU3MBI. ITucsmennas | 2239 AQHHBIX, HH(OpMAIHOHHO-
3 17 nen. 2 CIpABOYHBIE M TIOMCKOBBIE CHCTEMEI (CM.
3. BoaHast akKTHBHOCTh ¥ MUKPOOPTaHU3MBI. pabora

4. B3zanmocBs3b
[I03BOHOYHBIMHU KUBOTHBIMH.

MHKPOOPTaHU3MOB C OECHO3BOHOYHBIMH U

5. B3auMooTHOIeHUs MUKPOOPTAaHU3MOB C PACTCHUSIMU.

paszzen 5).
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CamocTosiTenbHas pa60Ta 06yqa10mnxcsl

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe .
Cemectp| Haspanwue pasznena, TeMbl . Cpoku | TpymoeMKOCTb obecrieyeHne caMoOCTOATENbHOM
Buna camocTosTenbHON padoTHI CPEIICTBO
BBITIOJTHEHHSI (uac.) paboTHI
Tema 21. buoreoxumuueckas|Penpodyxmuenas camocmosmenvras paboma Hetpycos A. 1. Muxpo6uomnorus / A. 1.
JESATENHLHOCTh CoCTaBUTL CXEMBI KPYTOBOPOTOB YITIEPO/A, a30Ta U CEPhI, YKA3aTh Herpycos, 1. b. Korosa. — M. : I31. tentp
MHUKpPOOPTaHH3MOB 9Tambl, MPOTEKAIoIMe C y4YacTHEM MHKPOOPTraHHW3MOB, U «Axanemust», 2006. — 350 c.
CHCTEMATHYECKUE  TPYNNBl  MUKPOOPTaHW3MOB  (GaKTepwi, Exmes B. T. MukpoGuonorss : yae6. i
AKTUHOMMHIIETOB, TIpUOOB), OCYIIECTBJIAIOUIMX TOT WM HHOU Iucemennas |08 /B. T. Emnies, E. H. Mumycrus. -
3 ’ ’ 17 men. 2 M. : Ipoda, 2006. — 445 c.
Tpomecc. pabora Jlextuust (BUOoC ury -
https://educa.isu.ru)
Baszer JTaHHBIX, HHPOPMAIIMOHHO-
CIIpaBOYHBIE U IIOMCKOBBIC CUCTEMbI (CM.
pazzen S).
Tema 22. Hekoropsle actiekTsl|76opueckas camocmoamensHas paboma Baspr JaHHBIX, MH(pOPMAIMOHHO-
NIPUKITaaHOW MUKpoOuonoruu | TBopueckoe 3aJlaHHE: MPOaHAIU3UPOBATH aCCOPTUMEHT CNPABOYHBIC M TMOHMCKOBBIC CHCTEMBI (CM.
MHUKpPOOHOJIOTHYECKUX IIPENapaToB — CPEACTB 3aLIUTHl PACTEHUH OT T paszen 5).
3 MHQEKIMOHHBIX OOJIe3Hell M BpemHBIX HaceKOMBIX.  YKasate| 17 Hen. 1 igﬁ :EIC/II;OS

JEWCTBYIOIleE HAYalo TMpenapara, €ro THTP, HOPMBI pPacxoja,
CIOCOObl  NPUMEHEHUS W
OGuonpenapara.

0COOEHHOCTH XpaHCHUA KaxKk

OO6muit 00beM caMoCTOATEIbHOM paboThl o qucHumuHe (yac) — 40

N3 HuX 00BEM CaMOCTOSTEIbHOH pPabOTHI

JMCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH (4ac) — 8

C HCHOJIb30BAHHUEM JJICKTPOHHOI'O O6y‘leHI/I$I u




4.3 Conepxxanue yueOHOro MaTepuaJjia

Pazpnen 1. Hayka « MuKpoO6no0/10rus», ee 00beKThl 1 METObI

Tema 1. Ilpeamer, 3aga4u MukpooOuosiorun. Ucropusi BOSHUKHOBEHHSI M Pa3BUTHE
MHuKpoOnosnornu. OCHOBHBIE HANIPABJICHUSI COBPEeMEHHOM MUKPOOHOJIOTHH

[Ipenmer, 3agaun MHUKpPOOMONOTMHM, €€ MECTO B COBpPEMEHHOW Ouojoruu. Mup
MHUKPOOPTaHMU3MOB, HMX Ba)KHEWIIME CBOICTBa, oOIIME TNpH3HAKH U pa3HooOpaszue. Poib
MUKpPOOPraHu3mMoB B Ouocdepe. lcropuss BO3HUKHOBEHHS U Pa3BUTHUA MHUKPOOMOJIOTHU.
OtkpeiTue MukpoopranuzMoB A. BaH JleBenrykom. Hayunas nesrenpHocts JI. Ilactepa.
3nauenne pabor P. Koxa mig pa3BuTHS MEIUIMHCKONM MuKpoOumosioruu. Pa3Butue
OTE4YeCTBEHHOM MuKpoOuonornu. Hayunsle wuccnenoBanus W. WM. MeunukoBa, C. H.
Bunorpanckoro, JI. 1. UBanosckoro, 3. B. EpmonseBoii, E. B. TananaeBa u Apyrux y4yeHbIX.
CoBpeMeHHBII 3Tan pPa3BUTUS MHUKPOOHMOIOTMH. 3HAUYEHUE MOJICKYJIAPHO-TCHETHYECKUX U
MOJICKYJISIPHO-OMOJIOTUYECKUX HCCIIEIOBAaHUI B Pa3BUTUU MHKPOOHOJOTHH U BUPYCOJOTHHU.
[lepcriekTHBBl ~ Pa3BUTUS MHUKpOOMOJOruuM U  BHUpycosoruv. (OCHOBHBIE HamlpaBieHUS
COBPEMEHHOW MHKpOOHOnoruu. MeauiuHcKas, caHuTapHas, BeTEpUHApHAs, MPOMBIIICHHAS,
[IOYBEHHAs, BOJHAs, KOCMHUYECKass MHUKpPOOMOJIOTHS, TE€OMHKPOOHOJIOTUs, TI'EHETHKa
MHUKPOOPTraHU3MOB, 3KOJIOTUSI MUKPOOPTaHU3MOB, MOJIEKYJISIpHAs. SKOJIOT U

Tema 2. Mukpockonnyeckne MeTOAbl HCCJIeJ0BAHNS MUKPOOPTraHU3MOB

MUKpPOCKONIMYECKHE METObl U3yYE€HUSI MUKPOOPTaHU3MOB. CBETOBOW MUKPOCKOIT U €0
Pa3HOBHIHOCTH: TEMHOIOJbHAsI, ()a30BO-KOHTpACTHAS M JIFOMHHECIICHTHAsi MHKPOCKOITHSI.
HccnenoBanus kuBbIX U (PUKCUPOBAHHBIX 00BEKTOB. [IpocThie u nuddepeHnransHbie METOIbI
OKpacku OakTepuidl. OJIEKTPOHHBIM MHKPOCKOI U €ro IPUMEHEHHE B MHUKPOOHOJIOTHU.
[TpocBeunBaromyii (TPAHCMUCCUOHHBIN) ¥ CKAHUPYIOIIUNA MUKPOCKOIIBI.

Pa3nea 2. CTpyKTYpHO-()YHKIMOHAJIbHASI XaPAKTEPUCTUKA POKAPHOTHON KJIETKH.
Mopdoaornyeckas 1uppepeHuMpPoOBKa y IPOKAPHOT

Tema 3. Mopdosornueckoe pasHoodpazue mnpoxapuor. CTpyKTypa, XMMHYeCKHil
cocTaB M (QYHKUMH KOMIIOHEHTOB INPOKApHOTHOH KjaerkH. Mopddosornyecku
nuddepeHunpoBaHHbIE KIETKH NPOKAPHOT

CXozcTBO M pa3nuune B OpraHU3alUy KJIETOK dyKapuoT U NMPOKapuoT. OTIMYUTENBHbBIE
O0COOEHHOCTH apXei.

Pazmeps! npokapuot. PazHooOpasue ¢hopMm kieTok npokapuot. Kierounsle acconuanuu
npokapuot. CriopooOpasyrolnue u HecropooOpasyromue O6aktepuu. TUIBI CITOPOOOpa3oBaHUSI.
TunbI )KTyTUKOBAHUA.

CrpoeHue, XUMHUYECKUI cocTaB U (PYHKIIMY KOMIIOHEHTOB KJIETKH.

IloBepXHOCTHBIE  KJIETOYHBIE  CTPYKTyphl.  KilerouHas  cTeHKa  IPOKAapHOT.
['pamnonoxkuTenbHble W TpaMoTpuuaTenbHble Oakrepuu. CTpoeHHE W XMUMHMUYECKUH COCTaB
KJIETOYHBIX CTEHOK I'PaMIOJI0KHUTENbHBIX U IPaMOTpULIATENbHBIX OakTepuil. KieTounsle cTeHKH
apxei: IceBIOMYpEUHOBbBIE, OEIKOBBIE, TeTepornonrcaxapuaabie. OyHKINUN KIETOYHOW CTEHKU.
[TpokapuoTsl 6e3 KIeTouHbIX cTeHOK. OOpa3oBanue L-¢popm, MpoToIiacToB U cheporiacTos.

Kamncynbl, cau3ucTeie cinou U yexJibl. XUMUYeCKUI cOCTaB, CTPYKTypa U QyHKIUH.

MUKPOBOPCHHKH: OOBIKHOBEHHblE MW, F-mwim. XUMHUYECKHH COCTaB, CTPOEHHE,
GyHKIHH.

[TonBuKHOCTD GakTepUabHBIX KiIeTOK. JKryTHKOBBIN ammapar 6akrepuil. OcoOeHHOCTH
CTpoeHHsl 0a3aJlbHOTO Tejda Yy TPaMIOJOXKUTENbHBIX W TI'PaMOTPULATENbHBIX OaKTepUil.
MexaHu3M JBHKEHHMS IPOKAPUOT, HMMEIOIIMX JKTYTUKHU. JIBHJKEHHME B JKMIKHMX Cpefax
(nnaBaHue), NBWXKEHUE MO THUMy poeHus. JIBwxenue crnupoxer. Iloxrarusarommii THm
JBUKEHMS. [[BUKEHME 110 TUITY CKOJIbXKEHMSI. TaKCUCHI.

AHTUTEHHbIE CBOMCTBA TOBEPXHOCTHBIX CTPYKTYP MPOKAPUOT.

[MuToruasmMatuveckue KJIETOuHble CTPYKTyphl. Komnmounnas ¢asza nuromnasMel U
CTPYKTYPHBIE 3JIEMEHTHI.

I'enetnueckuii  anmapar mnpokapuor. Hykmeoun (6akrepuanabHas XpoOMOCOMA).
Buexpomocomusie Monekynasl JIHK. Ilnazmuasl. Murpupyroonme reHEeTHYECKHE SJIEMEHTHI.
Wucepunonnbie mocnenoBaTenbHOCTH (1S-3memenTsr). Tpancnoszons! (TN-31eMeHTHI).
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PubGocombr mpokapuoT: coctaB, cTpoeHue, GyHKIuH. Pa3nuums pubocoM 3yKapuoT H
IIPOKAPHUOT.

BHyTpunuronnazmMaTHueckie  BKJIIOYEHMs. 3alacHble  BEIIECTBA:  HOJHCAXapUAbl
(TIMKOTeH, Kpaxmall, TpaHyies3a), JIUNUAbl (TpaHyidbl MOJU-B-OKCUMACISIHONH KHCIIOTHI),
MOJIMIENTHAB (IIMAaHO(PHUITMHOBBIE TPaHy/bl IMaHoOakTepuii), mosmdocdarsl (BOJHOTHHOBBIC
3epHa), dyeMeHTapHas cepa. CTpyKTypsl (BKIIOYCHHS), HUMEIONHME (YHKIMOHAIBLHOE U
IPUCIOCOOUTENFHOE 3HAaUE€HUE: KapOOKCHCOMBI, a9POCOMBI, MArHETOCOMBI, XJIOPOCOMBI 3€JI€HBIX
Oakrepuii, QukoOwimcombl 1maHoOaktepuid. I[lapacnopanbHbie  BkimtoueHuss — Bacillus
thuringiensis — GenKoBbIE TOKCHHBI, 00J1a1ai0IIHe H30MPATEILHON CENU(DUIHOCTBIO ICHCTBHS
npoTuB HacekoMbIx oTpsoB Lepidoptera, Coleoptera, Diptera.

Huromnazmarnueckas memOpana (LIIIM) mpokapuoT: XMMHYECKUH COCTaB, CTPYKTYpa,
¢ynkuuu. Jlokanuzanus IbIXaTeIbHBIX U (DOTOCMHTETUYECKUX ILIETICH TpaHCIOpTa 3JIEKTPOHOB.
OcoGennoctu L{IIM apxeii. Mexanu3mMbl MEMOPaHHOTO TPAHCIIOPTA.

BryTpunuromiazmMaTuueckiue MeMOpaHbl IPOKapuoT. POTOCHHTETHYECKHE MEMOpaHbI
(Be3UKYJbl, JaMeJulbl, THJIAKOMJbI). BHyTpuIMTOIIIa3MaTHUYECKUE MEMOpaHbl XeMOTPO(HBIX
OaxTepuil.

JleneHue KJIE€TKM M crocoObl pa3sMHOXKeHus Oakrepuil. bunapHoe nenenue. Dasbl
amuto3a. Pernmkanust OakrepuansHot JIHK, cerperamust nykineomma. llutoxkunes u ¢daza
pacxoxaeHusi JouepHux KieTok. [loukoBaHue OakTepuil, Kak BapHaHT OWHAPHOTO JEJICHUS.
MHOXECTBEHHOE JCIICHHE.

Mopdonoruuecku nuddepeHIMpoBaHHbIe KIETKH NpoKapHoT. I[lokosiuecs (HopMsl.
LlucThl, aKMHETHI IUAHOOAKTEPH, SK30CHOPBI OAKTEPHii, SK30- U HHIOCIIOPHl AKTHHOMHMIIETOB,
9H/IOCTIOPHI I'PaMIIOIOKUTENIBHBIX OakTepuil. 3aKOHOMEpHOCTH (HOPMHUPOBAHUS HJIOCIOP, UX
CTPOCHHE, XWMHUYECKMM COCTaB. YCTOMYUBOCTH CIOP K OKCTPEMAJIbHBIM BO3JIECHCTBUAM,
MPOJOKUTEIBHOCTD KU3HU criop. OOpa3zoBaHuE CHENUAIN3UPOBAHHBIX KIIETOK (TE€TEPOIIMCTHI
MaHoOaKkTepui, OakTepouIbl KIyOCHBKOBBIX OakTepuil), ciayxXammx g (QUKcaluu
MOJIEKYJIApHOTO a3ota. Mopdonorudecku auddepeHnnpoBaHHbIE KIETKH, CIyXKallue s
pasMHOXKEHHUs (TOPMOTOHUU U 6ACOMCTHI IMAHOOAKTEPHIA).

Pa3nea 3. PocT M KyJIbTHBHPOBAHME MUKPOOPTAaHU3MOB

Tema 4. Poct 0akTepuii B Nepnoan4ecKoil 1 HeNpPepPbIBHOM KYJIbType

Poct knerox u poct nomymsnuil. COanaHCUpOBaHHBIMH M HecOATaHCHUPOBAHHBIA POCT.
OKCIOHEHIIMAIBHBIA POCT M BpeMs reHepauuu. Poct GakTtepuil B MepHOAMUECKON KYNIbType.
KpuBas pocra nepuoandeckoi KyinbTypbl. Pa3sl pocra. IlapameTpbl KpuBOM pocTa: yaenbHas
CKOpPOCTh POCTa, BBIXOJ OMOMacchl. MeTozbl onpeaeseHns uucia OakTepuil u GakTepualbHOU
Macchl. [lpsiMble M KOCBEHHbIE METOJbl KOJUYECTBEHHOIO y4yeTa MHUKPOOPTraHU3MOB.
Onpenenenne Ouomaccel B3BemMBaHHeM. OmnpeseneHHe KOJUYECTBAa KIETOK M OHOMAacchl
He(eIOMeTPUYECKUM METOIOM.

Poct Gaktepuii B HempepbIBHOM KynbType. PocT B xemocrare. 3aBUCMMOCTh CKOPOCTH
pocTa OT KOHIeHTpamnuu cyoctpara. KpuBas Haceimenus. Y paBHeHrne MoHo. 3Ha4eHHE METo/a
HENPEPBIBHOTO KYJIbTUBUPOBAHUS AJI U3YYEHUS CBOMCTB MHUKPOOPTraHM3MOB M MCIOJIb30BAaHUE
€ro B IIPOMBIIUIEHHOCTH.

Tema 5. Ky a1bTHBHpOBaHHEe MHKPOOPTraHU3MOB

Boigenenue ¥ KyJbTUBUPOBAaHME  MUKPOOPTAaHM3MOB.  DJIEKTUBHBIE  METObI
KyJIbTUBUpOBaHUS. HakonmuTenbHbIE, 4YMCTBIE, CMEIIAHHBIE KYJIBTYPhl MHKPOOPTraHU3MOB.
MeToapl OTydyeHUsI YUCTHIX KYJAbTYp M UX 3HaueHue. OCHOBHBIE TUIIBI CPEJ, UCIIOJIb3yeMble
JUIsL KyJIbTUBHUPOBAaHUS MHUKPOOPraHM3MOB. YCIIOBUS KYyJIBTHBUPOBAHHMS MHUKPOOPIaHU3MOB.
KynbruBupoBanue Me30(QuIbHBIX, TEPMOPUIBHBIX, MCUXPOMUIBHBIX, a3POOHBIX, aHA3POOHBIX,
(OTOCHHTE3UPYIOIUX MUKPOOPTaHU3MOB. [I0BEpXHOCTHOE 1 TITyOMHHOE BhIpAIIMBaHUE.

IlonaBnenue pocra u rudeiab MUKPOOPraHU3MOB MO JICHCTBHEM pa3IMYHbBIX areHTOB.
Metonbl cTepuIM3anuu.

Pa3znes 4. MeTa00,1M3M NPOKAPUOT
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Tema 6. OOmEAas XapakTepHMCTHKA KOHCTPYKTHBHOIO M JHEPreTH4ecKoro
MeTa00/1u3Ma NpokapuoT. Crioco0bl CylecTBOBAHUS M THIIBI )KU3HH Y IPOKAPHOT

OmnpezeneHne MOHATUN SHEPrETUUECKUN METa0O0IM3M U KOHCTPYKTHUBHBIM METabO0JIN3M.
[TorpeGHOCTH POKAPUOT B MUTATEIBHBIX 3JIEMEHTAaX U MUKpO3JeMeHTax. Mcrounuku yriepoaa
JUIl KOHCTPYKTMBHOI'O MeTaboiu3Ma. ABTOTPO(BI U reTepoTpodsl; canpodUThl U Napa3uThl;
KonmuoTpodsl U omurorpodsl. Mcrounuku azora, cepsl, ¢ocpopa. HeoOXoauMocTs HOHOB
metauioB. IlorpeOHocTh B (akropax pocta. IIpoToTpodsl M aykcoTpodsl. DHepreTuueckue
pecypcel, UCHonb3yeMble mpokapuoramMu. DoTtoTpodsl H  XeMOTPOdBI; JIUTOTPODBI U
opraHorpodsl. CoderaHus: OCHOBHBIX BHJIOB SHEPreTMYECKOIO U  KOHCTPYKTHBHOI'O
MeTaboIM3Ma, ONPEACISIONUE CIIOCO0 CYIIECTBOBAHHS IPOKAPHOT: XEMOJIMTOABTOTPO(HS,
XEMOJIUTOreTepoTpodus, XeMOOPraHoaBTOTpodus, XeMOOOpranorereporpous,
¢doromuToaBTOTOPHS, ¢doronuTorerepoTpodus, ¢doroopranoaBToTpOodus,
dotoopranorereporpodus. [lorsTre o Mukcorpodumu.

Tema 7. Ilyrm nmojy4yeHMsl JHEpruHM, OCHOBaHHbIe Ha CcyOcTpaTHOM
dbochopmiupoBannu

Onpenenenus MnoHATHS «OpokeHHe». OOmIas XapakTEepUCTUKA IPOLIECCOB OpOKEHUS.
COpaxuBaeMble U  HecOpaxuBaemble cyOcTpaTbl. Ilytm  cOpakuBaHUs — yIJIEBOJIOB:
TJIMKOJIMTHYECKUI IIyTh (myTh DOMbnaena-Metieproda-Ilapuaca), OKHCIIUTENbHBINA
neHTo3odocdatHeiil (myTs BapOypra-/lukkenca-Xopekkepa).

MonoyHokucnoe ToMo- U rerepodepmeHTaTHBHOE  Opokenue.  CrnmproBoe,
MAacJSHOKHCIIOE U Ipyrue BUubl OposkeHUi. XapakTepucTUKa MUKPOOPTaHU3MOB, BbI3bIBAIOLINX
OpO’KEeHHUS; UX pacCIPOCTPaHEHUE B IPUPOJIE U MPAKTUUECKOE 3HAUEHUE.

Tema 8. IlyTu nostyyenusi JHeprum, OCHOBaHHbIe HA (poTodochopuinpoBannu

OxcureHHble ¥ aHOKCHTeHHbIE (oToTpodHbIe OakTepuu. bakTepmanpHbii HOTOCHHTES.
[TurMeHTHl aHOKCUTEHHBIX (OTOTPOPHBIX OakTepuil. POTOCHMHTETHUYECKHI ammapar: COCTaB,
opraHusanus. MexaHu3M aHOKCUT€HHOro (orocuHTe3a. L{ukindeckuii 1 HEUUKINYECKUI MyTH
nepefayd  3JIEKTPOHOB. XapaKTepUCTHKA AHOKCUTEHHBIX (OTOTpOHBIX OakTepui, HX
pacrpocTpaHeHUe U poiib B IpUpoJie. bakTepuopo10ncuHOBEIN (OTOCHHTE3 raJo0aKTepHid.

Tema 9. Ilyrm noJgy4yeHMsi SHepruM, OCHOBaHHbIe HAa OKHCJIHMTEIbHOM
dpochopunupoBanuu

AspoOHoe npixanue. I[lomHoe W HemonHoe oOkucieHue cyocrpara. Ponp nmkia
TpUKapOOHOBBIX KUCIOT. [lpIxaTenbHble Lenu MpokapuoT. KOMIOHEHTHI AbIXaTeIbHOW IIETH.
MexaHu3M OKUCIUTENBHOTO (pochopriinpoBaHus. XapakTepUCTHKAa BakKHEHIIUX OaKTepHid,
OCYIIECTBIISIIOIIMX a3pOOHOE OKHUCIEHHE O€NKOB, YIJIEBOJIOB, YIJIEBOJOPOAOB U JPYTUX
MHOT'OYTJIEPOIHBIX BELICCTB (aMMoHHpULIHpYIOILIHE, YIJIEBOJOPOIOKUCISAIONINE,
1eJUTIoI030paspymamiue  O0akrtepuu). IIpokapuoTbl (METUIOTPOQBI), OKHCISIONINE METaH,
METAHOJ U IPYrHe OAHOYTIEPOIHbBIE COEAUHEHHUS.

AHadpoOHoe papixanue. OmpenelieHHe TMOHATHS «aHadpoOHOe apIxaHue». [loHOpHI H
aKILENTOPbI IEKTPOHOB, UCIOJIb3yeMble pa3HbIMU MPOKAPUOTAMHU MPHU aHAIPOOHOM JBIXaHUU.
Tunsl aHa’poOHOr0 JbIXaHMS y MPOKApUOT: HUTPATHOE, Cyib(haTHOE, cepHoe, KapOOHATHOE,
<OKEJIE3HOE» U IPYTHE.

XemocuHTte3. OKUCIIEHNE HEOPraHUYECKUX CYOCTpaTOB: BOCCTAHOBJIEHHBIX COEAMHEHUN
Cephl, a30Ta, XKeje3a, MOJEKYJIIPHOrOo BOJOpOJAa M JApYyrux. JlpIxaTenpHble IENH a’dpOOHBIX
XeMOJTUTOTPOdHBIX OakTepuil. OCHOBHBIE TPYIIBI XEMOJUTOTPOPHBIX OaKTEpUil: THOHOBBIE,
HUTPUPHUIHUPYIOLIHE, BOJIOPOIHBIE OAKTEPUH, JKENe300aKTepHH, KapOOKCHI00aKTEpUH.

Tema 10. BuocuHTeTHYECKHE POLECCHI Y IPOKAPHOT

Ilytn ycBOeHHs YIIEKUCIOTHI (OTOCHHTE3UpYyrOIUMHU OaktepusimMu. Llukn ApHoHa.
[uxn KaneBuHa. VYcCBoeHHME COEAMHEHHM a30Ta. ACCHUMWISILIMOHHAS HUTPaTPEeAyKIUS.
Qduxcanus MOJEKYISIpHOro azoTa. CBOOOJHOXKHMBYIIME U CHUMOMOTHYECKHE a30T(PHUKCATOPHI.
Hcrnonp3oBaHne coequHEHUN cepbl. ACCUMWISIMOHHAS cCyibdaTpenykuus. BropudHbie
METa0OIUThl. AHTHOMOTHKH: CHUHTE3, KIacCH(UKAIMSA MO MPOMCXOXKACHUIO, XHMHUYECKOMH
CTPYKTYpE, MEXaHU3MaM JECHCTBUS.
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Pasneu. 5. I'eneTuka nmpokapuort

Tema 11. I'eHeTHKa NPOKAPUOT

'enernueckuit anmapar mpokapuoT. ['enotun u d¢enorun. HacneactBeHHas u
HEHACJICJICTBEHHAs] W3MEHUYMBOCTb. MyTalMOHHAasl NpUpOAa HW3MEHUMBOCTH. YacToTa M THIIBI
myTarnuii. CHOHTaHHBIH W WMHAYIUPOBAHHBIA MyTareHe3bl. PeKOMOMHAIIMM TEHETHYECKOTO
Mmarepuaia y npokapuot. Tpanchopmarus, TpaHCAYKLUS, KOHbIOTalMs. | eHeTHYecKre OCHOBBI
naToreHHocTu Oaktepuii. HeHacemyembie n3aMeHeHUs1 CBOMCTB OakTepuii. Mopdosornueckue u
ouoxumuueckre Mmoaudukanuu. Jucconuanus MUKpOOPraHHU3MOB.

Pa3znes 6. PazHooOpa3ue u CHCTEMATHKA NPOKAPUOT

Tema 12. IIpyHIMNBI CHCTEMATHKH U HAEHTH(UKANMN NPOKAPHOT

[TonoxxeHue MPOKApUOT CpeAM JPYrMX OPraHu3MOB. TpexJoMeHHasi CHUCTeMa >KUBBIX
opranuzmoB K. Bése: momen Bacteria, momen Archaea, nomen Eucarya. [IBe ocHOBHbBIE
SBOJIFOIIMOHHBIC JIMHUH MTPOKapuoT: JoMeH Archaea u nomen Bacteria.

Cucrematuka npokapuoT. Pasznmensl cuctemaruku npokapuor. Homenkiatypa.
MesxTyHapOIHBIN KOJeKC HOMEHKIATyphl OakTepuil. Takconomuueckue katreropuu. Konnenius
BUa y OakTepuil. PUIOreHeTHYecKasi U HCKYCCTBEHHAs KIIACCU(HUKAIHS TPOKAPHOT.

Onpenenurenu Oakrepuil. [IpuHIUIBI cUcTEMAaTH3AMM TMPOKAPUOT B OIpEeIUTeNe
Oaktepuit  bepmxu (1991). CoueraHue reHOTHIHUYECKOTO U (PEHOTHUITUYECKOTO MOAXOAO0B K
KJaccudukauuu npokapuoT B PykoBonctBe bepmku mo cuctemarnueckoil OaKTepuOIOTHU
(Bergey’sManual of Systematic Bacteriology), 20012007 rr.

Wnentudukanus npokapuor. OCHOBHbIE TPU3HAKH, UCTIOIB3YyEMbIE IPU UACHTU(PUKAIUU
npoKapuoT. Mopdosoro-KynbTypaibHbeie,  (HU3HOIOT0-OMOXMMHUYECKHE, CEPOJIOTHYECKHE,
XEMOTAaKCOHOMHMUYECKHE, DJKOJOTHYECKHEe TMPHU3HAKU. | CHOTUIIUYECKHUE  XapaKTEPUCTUKU.
WnenTudukanyst HEeKyJIbTHBHPYEMbIX MHKPOOPTaHU3MOB.

Tema 13. Kparkuii cucreMaTu4ecKuii 0030p NPOKAPHOTHLIX OPraHNU3MOB

Domain Archaea. ®unym Crenarchaeota. OOmast xapakrepuctuka. Mopdomorus,
MeTaboau3M, (U3HOIOTHYEeCKHe OCOOCHHOCTH. TemmepaTypHbli Juama3oH pocra. Mecra
obutanus. TunmuuHele npenctaBuTend KpeHapxeor. @dunym Euryarchaeota. Baxweiimue
(U3UOTIOrHUECKUE TPYIIIBI IBPUAPXEOT: METAHOTEHBI M 00JIUTaTHBIE HKCTPEMalIbHbIE TaT0(UIIbI.
Ocob6ennoctu metabonuszma. OTHomieHne Kk ¢akTopam cpeasl. PacmpocTtpanenue B MpUpo/IE.
dunym Nanoarchaeota.

Jomen Bacteria. Ilpusnansuble ¢uaymbl (KyJnbTUBHpyeMble Oaktepun). DOUITyMBI,
00BbeIMHSIOIINE HEKYIbTUBUPYEMbIE OaKTepUH.

XapakTepucTrka BakHeHmmx duiayMoB goMeHa Bacteria.

@unym Actinomycetota. OOmas XapakTepUCTHKa aKTHHOOakTepuil: Mopdosorus,
MeTaboIM3M, OTHOIIEHHE K (akTopaM cpelbl, MecTa oOuTaHMs. Baxueiue npeactaBUTeNn
bl

Ounym Chlamydiota — o6nuratHple BHYTPUKIIETOUHBIE MTapa3uThl YeIOBEKa, )KUBOTHBIX U
npocreimmx. Mopdosorus, UK pazBuTHs XaaMuauii. OcoOeHHOCTH MeTaboIu3Ma XITaMUIHHA.
3a0oJieBaHNs, BbI3bIBAEMbIE XJTAMHUAUSIMH.

@unym Chlorobiota — 3enenble cepHble OakTepuu. OOIUraTHO aHa’dpPOOHBIE
AQHOKCUTEHHbIE  (QOTOTPO(BI, OKUCISIONIME MPEUMYIIECTBEHHO IPOCThIE OpraHUYecKHe
BemecTBa. OcoOEHHOCTH MeTaboaM3Ma U (PU3UOJIOTHH, PACTIPOCTPAHEHHE U POJIb B IPUPO/IE.

®unym Chloroflexota — 3eieHble HUTUYAThIE AHOKCHUTEHHBIE (DOTOTpOdHBIE OAKTEPHH.
OcobenHocTr MOPQOIOTHs U METab0IM3Ma, PACIPOCTPAHEHUE U POJIb B IPUPO/IE.

®unym Cyanobacteria — OJHOKJIETOYHBIE, HUTYAThIE WJIM KOJIOHHMAJIbHbIE OKCUTCHHbBIE
dororpodubie OakTepun. MeTabonmu3m u Gu3nonorus. IKOJIOTHS [IMAHOOAKTEpU U UX POJb B
IpUpOJIE.

®unym Bacillota (Firmicutes) — oqHa 13 OCHOBHBIX (DHIIOTCHETHYECKUX JIMHUIA JOMEHA
Bacteria. Kitacc Bacilli. Xapakrepuctuka tumosoro poga Bacillus. Mopdosorus, metabonusm,
HKOJIOTHYECKUE OCOOCHHOCTH. Ponb B mpupone, 3HaueHHe Ui 4eJoBeka. BakHeiimue
npeacrasutenu  poxa. Kmace Clostridia. Xapakrepucrtuka tumoBoro poaa Clostridium.
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Mopdomorusi, 0COOEHHOCTH MeTab0IM3Ma, paCIPOCTPAHEHHUE U POJIb B MIPUPOJIE. 3HAYCHUE IS
4eJI0BEKa, MPAaKTHYECKOe NCIOIb30BaHne. BaxkHelue npecTaBuTeny poaa.

@dunym Nitrospirota — aspobubie xemonmuTOoTpodsl (HUTpH(HUKATOPEI BTOPOH (asbl,
xkene3obakrepun). OcobeHHOCcTH MeTabonu3ma u (usuonoruu. PacmpocTpaHeHue B pHPOJE,
pOJb B KpyroBOpoTax a3oTa, jkene3a. @uiaym Nitrospinota — HUTPUTOKUCISIONIUE OaKTEPUH
(HUTpUGUKATOPHI BTOPOH (ha3bl).

®dunym Pseudomonadota (Proteobacteria) — camas kpymnas ¢uiaa mgomena Bacteria.
Kparkas xapakrepuctuka kinacca Alphaproteobacteria. [Topsimok Rhizobiales. Xapakrepucrika
KIyOeHBKOBBIX Oaktepmii p. Rhizobium. Mexanusm asordukcarun. XapakrepucTHKa OaKTepuit
nopsinka Rickettsiales. Kpartkas xapakrepuctmka kiacca Betaproteobactereia. Ilopsmox
Neisseriales: mopdomnorus, wmerabonusm, mnpencraBurenu. I[lopsmoxk Nitrosomonadales.
CemeiictBo Nitrosomonadaceae — HuTpupuIHpyronpe OakTepuu (HUTPUPHUKATOPHI IMEPBOM
¢a3s). [IpeacraBurenu, MeTaboIM3M, pacpocTpaHeHUe U 3HaueHue. Kparkas xapakTepucThka
kinacca Gammaproteobacteria. [lopsimok Enterobacteriales, cemeiictBo Enterobacteriaceae —
Mopdosorusi, MeTaboJIu3M, pPacHpOCTpaHECHUE, 3HAUYCHHWE. THUIOBOM pOI ceMelicTBa — poj
Escherchia. Xapakrepuctuka Escherchia coli. E. coli kak caHuTapHO-1mOKa3aTeIbHBIN
MUKpoopranusM.  Komu-tutp,  Konu-uHIeKc.  [laroreHHble  TPEACTABUTEIN  CEM.
Enterobacteriaceae: pp. Shigella, Salmonella. CemeiictBo  Yersiniaceae. Ilopsmox
Pseudomonadales, cemeiictBo Pseudomonadaceae. XapakrtepucThka THIIOBOIO  pojia
Pseudomonas. ITopsinok Vibrionales. Xapakrepuctuka Tumnooro pozaa Vibrio.

@unym  Spirochaetota. Ocobennoctu Mopdonoruu. Tum ABUKEHHUS CHUPOXET.
Mertabonu3m crimpoxet. CanpoduTHbIe ¥ TaTOTCHHBIE BUIBI.

dunym Mycoplasmatota (kmacc Mollicutes). Mopdosorus mMukoriazm. Metabosn3m.
CanpodutHbie, CAMOMOTHYECKHE M TATOTCHHBIE MUKOTLIIA3MBI.

Pa3nea 7. PazHooOpa3ne u cHCTEMAaTHKA MUKPOCKONIMYECKHX IPHOOB

Tema 14. PazHooOpa3ue U cHCTeMATHKA MUKPOCKONUYECKUX rPpudoB

Mopdonorust u ¢puznonorust rpudHoM kineTku. OcCOOEHHOCTH MHULIEIHAIBHOTO CTPOCHUS,
BbICIIME M Hu3lKe TpuObl. [lokosimuecs cTpykTypsl rpu6oB. OcoOeHHOCTH NMUTaHMs rPUOOB:
canpoTpogsbl, napa3utel, XUITHUKH. CrIOCOOBI pa3MHOKEHHs TpUOOB: BEreTaTUBHOE, Oecnoroe,
MI0JIOBOE pa3MHOXKEHHE. DKOJIIOTUIECKUE TPYIIBI TPHOOB M MX MPAKTUIECKOE 3HAUCHHE.

Cuctematuka rpu6boB. I'pynna «Hwusmme rpubs»: otnenst Blastocladiomycota,
Chytridiomycota, Zygomycota u ap. «Bsicmme rpuObi» (Dikarya): otnenst Ascomycota,
Basidiomycota. HecucremartusupoBanHasi rpynmna BbICIIMX TI'puboB: otaen Deuteromycota
(1eTepOMUIIETHI, HECOBEPILIEHHBIE TPUOBI).

Otnen Zygomycota. Knacce Zygomycetes. OOmas xapaktepuctuka. Ilomosoe
pasMHOkeHue. ['omo- u rereporaiu3M. becnonoe pasmHoxenue. Ilopsgok Mucorales.
Okonorus. [Ipaktuueckoe 3Hauenue. Ilopsmox Entomophthorales — oOnuraTable mapa3uTsl
HACEKOMBIX H JIPYTUX WICHHCTOHOTHX.

Otnen Ascomycota. Kiacc Ascomycetes. OOmas xapaktepuctuka. IlomoBoe
pasmMHOkeHHe. @DopMupoBaHME CYMOK ¥ TIOJOBBIX CHop. becronoe pa3MHOKEHHE.
®opmupoBanue  KOHMAMH.  Mopdomoruss  KOHuUAMAIbHOrO  crmopoHoueHus.  Kiace
Eurotiomycetes: npeacrasutenu poaos Aspergillus u Penicillium, ux pacnpoctpanenue, posb B
npupone M TpakThdeckoe 3HaueHwe. Kiacc Saccharomycetes, caxapoMmuueTsl (CeMeHCTBO
Saccharomycetaceae). XapakTepucTrka rmekapckux apoxokeit (Saccharomyces cerevisiae).

DuToMomaroreHHbie Mukpomuiersl (poma Verticillium, Paecelomyces, Beauveria,
Metarhizium). I'pubsr poma Trichoderma: sHroModuiIbHAS ¥ aHTArOHUCTUYECKAs aKTHBHOCTH,
UX TPAKTUYECKOE HCIOJb30BaHHWE B OOphOE C BpEIHBIMH HACEKOMBIMH M BO30YIUTEISIMU
0oJIe3HEH pacTeHUI.

Pa3nea 8. Heknerounsie (popMbI Opranu3anuu

Tema 15. IIpuonbt


https://en.wikipedia.org/wiki/Mycoplasmatota
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Hcropust OTKpHITHS TPHOHOB W HW3Y4YEHUs TPUOHHBIX 3a0osieBaHuii. CTpykTypa H
(U3UKO-XMIMUYECKHE CBOMCTBA MPUOHOB. MOJEKYISPHBIH MEXaHU3M MPUOHHBIX HH(EKIHA.
HacnencrBennas u nHpekroHHas (JopMbl IPUOHOBBIX Oosie3Hell. [1yTu 3apaxeHns npruoHaMu.

Tema 16. Bupycni

Hcropuss OTKpeITHA M H3Y4YeHMsT BHPYCOB. DBupycsl: omnpezaeneHue, Ipupona.
Oco0OeHHOCTH BUPYCOB, KaK KUBBIX OpraHu3MoB. [IporcxoxaeHue BUpycoB. 3HAaU€HUE BUPYCOB.
®opma, paszMepsl, CTpYKTypHas OpraHuM3alMs M XUMHWYECKHH COCTaB BHPYCOB. THIIbI
B3aMMOJICHCTBUS BHpYyca U KIETKH. AOOPTHUBHAsS, MPOIYKTHBHAs, WHTETPATUBHAs MH(EKIIHH.
PennkaTuBHBINA UK BUPYCOB.

Tema 17. Baktepuogparu

Hcropus otkpbiTust 6akrepuodaros. IIpoucxoxnenue 6akrepuodaros. Mopdoiorus u
CTpyKTypa ©OaktepuodaroB. BzaumonelictBue ¢aroB ¢ OakrepusiMu. BupyneHTHbIE U
ymepennble (aru. Jlutndeckuit uwmkia. JluzoreHHblil 1Mk, bakTepuanbHBII MMMYHHTET.
Brigenenue u BolisiBieHue OaktepuodaroB. Pons OakrepuodaroB B Omocdepe. Ilpumenenue
OakTeprodaros.

Tema 18. Bupounasi

Hcropus nzyuenus BuponoB. CTpykTypa BUpoua0B. JKu3HeHHblH nuKi. [[aToreHHOCTh.

Tema 19. CucreMaTuKka BUPYCOB

[IpuHuunsl cuctreMaTMKd W kiaccudukauumu BupycoB. Cucrema Kiaccu(UKaluM
BUPYCOB, NpUHATasE Mex1yHapoAHbIM KoMuTeToM 1o TakcoHoMuu BupycoB (ICTV). Kpurepuu
kinaccupukanuu BUpycoB. TakcoHoMusi BUpycoB. OrmpelesieHHe MOHATUS «BUA» Y BUPYCOB.
Homenknarypa BupycoB. Knaccudukanus BupycoB mo bantumopy (Baltimore classification).
[Tpuniuns! knaccupukanuu BupycoB 1o banrumopy. CeMb OCHOBHBIX TIPYHI BHUPYCOB IO
bantumopy.

Pa3nes 9. Jxo/10rust MUKpOOPraHu3MoB

Tema 20. Buusnue ¢(akTOpoB BHelIHeH cpeabl HAa KU3HEAEATEIbHOCTh
MHKPOOPraHU3MOB

dusnyeckue, XUMHYECKME W Ouonoruueckue  (akTopbl, HX BIMSHHE Ha
MHUKPOOPTaHU3MBI.

Bnusnue abuotnueckux (akTopoB cpeabl. OTHOLIEHHWE MHUKPOOPTaHU3MOB K
MOJIEKYJSIPHOMY KHCJIOPOAY: a3po0bl W aHa’poObl (obsuratHele U (pakyIbTaTHUBHBIE),
MHUKpOa3po(uiibl U a’3poToJiepaHTHblEe aHa’poObl. Tokcuueckue 3P EKTH MOJEKYISIPHOTO
KHCJIOPO/Ia U €ro NMPOU3BOAHBIX (CYMEpOKCUIHBIA aHMOH, 'MJIPOKCUAHBIM pajuKkai, MepeKkuch
BOJIOpOJa U Jp.). 3allUTHbIE MEXaHU3Mbl KJIeTKU. BiusHue Buaumoro csera, Y d-uznydenus,
VMOHM3UPYIOLIETO  M3JIyYEHUs HAa  MHUKpOOpraHusMbl. BnmsHue Ttemmepatypsl. Poct
MHUKpPOOPTraHW3MOB B 3aBHCHUMOCTH OT TemmepaTyphl. KapauHaibHble TemIepaTypHble TOYKH.
Temmneparypublii nuanazoH. Ilcuxpoduisl, mMe30¢huibl, TepMoPuiIbl. MeXaHu3Mbl MCUXPO- U
tepmodunuu. OTHOIIEHHE MHUKPOOPTaHW3MOB K KHCJIOTHOCTH cpeabl. Mexanusmsl pH-
roMeocrasa. BinsgHME aKTMBHOCTM BOJbI M  COJIGHOCTHM Ha  KM3HEAEATEIbHOCTH
MUKpoOpranusmoB. Ocmoduiel, ramopuibl, kcepopuibl. MexaHU3Mbl OCMOQWINK U
kcepodwinu. BrausHue ruppoctatndyeckoro nasieHus. bapoduinbHble UM GapoTosiepaHTHBIE
MHUKpPOOPTaHU3MBI.

buotnueckne  cBA3M € y4acTHEM  MHKPOOPraHM3MOB.  B3anMooTHOIIEHHA
MUKpPOOPTraHU3MOB MeEXAy €000l u ¢ Jpyrumu opranudmamu. CumoOuos. Myrtyanusm.
Kommencanmusm. Merabuo3. AntaronusMm. [lapasutusm, xumnudectBo. OcobeHHOCTH
B3aMMOOTHOIIIEHUH MUKPOOPTaHU3MOB C pacTeHusIMU. Pu3ocdepnas u smmdutHas Mukpodiopa.
CuM0OM03 KITyOEHBKOBBIX OakTepuil ¢ pacTeHusMH. DUTOMATOT€HHbIE MHUKPOOPIaHU3MBI.
Mukpoopranu3mMbl — CHMOMOHTBI U ITaTOTEHbI HACEKOMBIX. VConb30BaHNEe SHTOMONATOI€HHBIX
MHUKPOOPTIaHU3MOB JJIs1 OOPBOBI ¢ BPEIHBIMU HACEKOMBIMH. B3aMMOCBS3b MUKPOOPTAHH3MOB C
MIO3BOHOYHBIMHU >KHBOTHBIMU. MHUKpO(]IOpa KUIIEYHOTO TPAKTA KBAYHBIX KHUBOTHBIX B CBA3H C
ocobeHHOCTAIMH uX nUTaHus. HopmanbHas mMukpodiopa denoBeka. 3HaueHHE MUKPO(IOpH B
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KHU3HU yeroBeka. JlucOakTepro3 U ero mpeaynpekaeHue. Y CIOBHO-TIaTOT€HHbIE U MAaTOTEHHbIE
MHUKPOOpraHu3Mbl. PazHooOpa3ue nmaToreHHbIX MUKPOOPTaHU3MOB.

Tema 21. buoreoxumMudeckas 1esiTeJIbHOCTh MUKPOOPTaHU3MOB

VYdacTie MUKpPOOPraHW3MOB B KpyroBopore yriepoza. Llukn a3ora m crenuduueckue
IpyHIbl MUKPOOPTaHU3MOB, yyacTBytolue B HeM. L{uki1 cepbl: cepoOakTepuu U Cynb(PUA0TeHBbI.

Paznea 10. IIpuknagnass MUKpoOHOIOTHS

Tema 22. HexoTopble acneKTbl NPUKJIATHONH MEKPOOHOJI0THI

Hcnonp3oBaHne MHUKPOOPraHM3MOB B OuorexHosioruu. llumieBpie NPOW3BOACTBA,
OCHOBaHHbIE Ha MHKPOOHOM MeTal0oiu3Me (MPOU3BOACTBO MOJIOUHOKHUCIBIX MPOAYKTOB,
xyieboneueHne, BHUHOJAETHE, MHUBOBapeHHe). MUKpPOOHOIOTHYEeCKHe CIOCOObI MOTYYECHHUs
WHAMBUAYaAIbHBIX BEUIECTB (3TaHOJ], AaleTOH, OYTaHOJN, YKCYyCHas, MOJIOYHAs, JHUMOHHAas
KHCJIOTBI, aMUHOKHUCIIOTHI, (DE€PMEHTHI, BUTAMHHBI, TOJUMEPHI U T.1.). [lomyuyeHne MUKpOOHOTO

Oelka.

[IpumeHeHne MHKPOOPraHU3MOB B 31paBOOXPAHEHUU. AHTUOMOTHUKH,
CBIBOPOTOK. JleueOHO-TTporITaKTHIECKHE
HOPMAJIU3YIOIIHUE MHUKPOQIOPY

CTCpPpOUbI,

(hepMeHTHI.
npernapatsl  0akTeprodaros.

ITpon3BOACTBO BakKLMH,
bakrepuanbHple Ipenaparsl,

YyenoBeKa (J1JakToO0akTepuH, OuduaymOakTeput u ap.).
B OMOTHApOMETaLTYPrUH.
MUKpPOOPTraHU3MOB B Tpoleccax Ouopemenuanuu. MukpoOHas yrunuzauus TBO u apyrux
otxoj0B. [lonydyenue Ouorormsa.

3emineynoOpuTenbHble mpenapaTtsl (a30TdUKcHpyomue OaKTepHallbHbIE IpernapaThl,
docdopobakreprH U 1p.). MHUKPOOHOJIOTHYECKHE Tpernaparsl Uisi OOphOBI ¢ OOJIC3HSIMH H

HUcnonk3oBanue

BpCOAUTCIIAMUA CEIbCKOXO03SMCTBEHHBIX paCTeHI/Iﬁ .

MUKpPOOPraHU3MOB

aJIKaJI0U/IbI,

IIpumeHeHue

OcHoBBl caHuUTapHOM MHKpoOHonoruu. OnpeneneHue o00IIEro MHUKPOOHOro 4ucia
(OMUY). OmnpeneneHne caHUTapHO-TIOKa3aTeNnbHbIX MUKpoopranu3mMoB (CIIM). Tutp u uHIeKc
CIIM. I'pyninier CITM.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKHX 3aHATHI M J1a0OPaTOPHBIX padoT

Ne Ne pazgena n HaunmeHoBaHue ceMUHApOB, TpyaoeMKoOCTh Ouenounble | dopmupyembie
n/H TeMbl NPAKTHYECKUX U J1a00pPaTOPHBIX (uac.) cpeacTBa KOMIIeTeH MU
pador Bcero N3 mux (MHAMKATOPDI)
YacoB | MpaKTHYe *
cKas
TOJAr0TOB
Ka

1 2 3 4 5 6 7

1 Tema 2. JlaGoparopusbie 3anaTtus: «[Ipasuia u OIlIK-1
MUKpPOCKOTIMYECKN | TEXHUKa OE30MMaCHOCTH MPH padboTe B Jlaboparopuas HIIK onx12
€ METO/IBI MUKpPOOHOIOTHYECKOH TabopaTopuH. pabota
HCCIIEIOBAHUS Muxkpockonus», «MeToas 6 YcTHBIN
MHUKpPOOPIaHM3MOB | MHKPOCKOIIMYECKOTO MCCIIEIOBAHUS orpoc

MUKpoopraHu3zMoBy, «I[IpocTeie TectupoBanue
METOBI IPUTOTOBJICHUS U OKPACKU
MHUKPOCKOITMYECKHUX MPEIIapaToBy.

2 Tema 3. JlabopaTopHBIe 3aHATHS: 6 OIllK-1
Mopdoomoruueckoe | «Mopdoorus npoKapuoT», JlabopaTopHas UK ong11
pasHooOpa3ue «CTpoeHue NpOKapuOTHOH KIETKUY, pabora HIIK ongca2
MIPOKapHOT. «Mopdodomnormaecku KomnokBuym
CtpykTypa, nuddepeHIMpOBaHHBIE KIETKH TectupoBanue OIIK-2
XAMUYIECKUN MIPOKAPUOTH. 2 IIucemennas UK onraa
coctaB 1 ¢pyHKIMU | [IpakTHdyeckoe 3aHATHE (KOJIOKBUYM): pabota
KOMITOHEHTOB «Mopdonoruieckoe pazHooOpasue
MIPOKAPUOTHOM MIPOKAPHOT.

KIICTKH. «CTpyKTypa, XUMHYCCKHIA COCTAB U
Mopdosornyecku (hYHKIIMY KOMITOHEHTOB MPOKAPUOTHOM
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muddepeHIMpoBaH | KIETKM».
HBIC KJICTKH «Mopdonoruaecku
MPOKApUOT T epeHIIMPOBAHHBIC KICTKU
MIPOKAPHOTY.
Tema 5. JlabopaTopHble 3aHATHS: 12 Jlaboparopnas OIlK-1
KynbsTuBupoBanue «MeTonbl cTepUIIM3aLUNY, pabota HIK onxa2
MHUKpPOOPTaHU3MOB «IIpuHIUIIBI TPUTOTOBIEHUS Y cTHBIIT UK onras
MUTATENBHBIX CPEIl I ompoc
KYJIbTUBHPOBAHUS MIUKPOOPTaHI3MOB. TectupoBanue
YcnoBust KyJIbTUBUPOBAHUS», IIuceMenHas
«KonnyecTBeHHBIN y4eT pabora
MHKPOOPTaHNU3MOBY.
Tema 6. O6mas | [IpakTndeckoe 3aHATHE (KOJIOKBUYM): 1 Komnoksuym OIIK-2
XapaKTePUCTHKA «O01mas xapakTepuCTHKA TectupoBanue WK onx21
KOHCTPYKTUBHOTO M | KOHCTPYKTHBHOTO U YHEPT€THUYECKOTO
SHEPTEeTHYCCKOTO MeTabomm3Ma mpokapuoT. CrocoOb
MeTaboam3mMa CYIIIECTBOBAHUSI M TUIIBI XKU3HU Y
MPOKAPHOT. MIPOKAPUOTY.
CriocoOsr
CyIICCTBOBAHUS W
TAOBl  KM3HH Y
MIPOKapUOT
Tema 7. [Tyt IIpakTryeckoe 3aHATHE (KOJUIOKBHYM): 4 Komnoxsuym OIIK-2
MOJTyYEHUS «IyTu nonay4yeHus SJHEPIUH, TBopueckoe UK oproa
SHEpIHH, OCHOBaHHBIC Ha CyOCTpaTHOM 3aqaHne
OCHOBaHHBIC Ha (hochoprrpoBaHU. TectupoBanue
cybcTpaTHOM
dhochopunrpoBanu
u
Tema 8. Ilytu IIpakTuyeckoe 3aHATHE (KOJUIOKBUYM): 2 Komnoxsuym OIIK-2
MOJIy4YEHUS «ITyTn nonyueHus sHepruu, TectupoBanue HJIK onro1
SHEPTHH, OCHOBaHHBIE Ha
OCHOBaHHBIC Ha thotodochoprmpoBaHUmY.
thotodochopmmpo
-BaHHU
Tema 9. [Tyt IpakTryeckoe 3aHATHE (KOJUIOKBHYM): 2 Komnoxsuym OIIK-2
MOJTyYEHUS «IyTu nonayyeHus SJHEPIuH, TectupoBanue UK oproa
SHEpIHH, OCHOBAHHBIC Ha OKUCIIUTEIEHOM
OCHOBaHHBIC Ha thochoprrpoBaHU.
OKUCJIUTEITLHOM
dhochopunupoBanu
"
Tema 12. | IIpakTryeckoe 3aHATHE (KOJUIOKBHYM): 1 Komnoxksuym OIlIK-1
TIpunnumnst «[TpuHIIUTIBI CUCTEMATUKU U Jlaboparopuas WK o1
CUCTEMATHKH 1 | UOCHTU(QUKAITIN POKAPHUOT pabota HIK onxa2
uaeHTH(DHUKAITIT JIabopaTopHbIe 3aHATHS. 10 ITucemennas HIIK onx13
MPOKapUOT «Vnentudukanns GakTepuii». pabora
TectupoBanue
Tema 13. Kparknii | [Ipaktuyeckoe 3aHsTHE (KOIOKBUYM)! 2 Komnoxsuym OIlK-1
CHCTEMAaTHYECKUH «Kpatkuit cucteMaTHuecKuit 0030p TectupoBanue HIK onxaa
0030p MIPOKAPUOTHBIX OPraHU3MOBY.
MPOKAPUOTHBIX
OpraHN3MOB
Tema 14. JlaGopaTopHoe 3aHATHE: 2 JlabopaTopnas OIlIK-1
PaznoobOpasue u «MHUKpPOCKOTTMYECKHE TPUOBI». pabota MK onr11
CUCTEMAaTHKa IIucemennas K onxa2
MHUKPOCKOITHYECKUX pabota K onra3
TpuOOB TecTupoBanue
Tewma 15. [Ipronst 1 OIIK-2
Tema 16. Bupycsr IIpakTrudeckoe 3aHATHE (KOJIIOKBUYM): 1 KommokBuym HJIK onro1
Tema 17. «Hexknerounsie (hOpMBI OpraHU3aIUN 1 TectupoBanue
Bakrepuodaru (TIpUOHBI U BHPYCHI))» OIIK-1
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Tema 19.
CucteMaTHKa
BUPYCOB

Hﬂ[{ OIlK-1.1
Hﬂ[( OIIK-1.2

4.3.2. Ilepeyenbp TeM (BONMPOCOB), BHIHOCHMMBIX Ha

CTYJAeHTaMH B PaMKaXx caMocTosATebHOo# padotsl (CPC)

CaMOCTOATEJIBbHOC MH3YUYCHHE

Nent Tema 3ananue ®opmupyemasi NAK
/m KOMIIeTEH NS
1 Tema 2. M3yunts cnenyroniyue BOIPOCHI: OIlK-1 HIK onxa2
Mukpockonuyeckue 1. Kpacutenu, npuMeHseMbI€ B TPAKTUKE
METOZBI HCCIIEJOBAaHUS MHKPOCKOTIHIECKHUX HCCIIEIOBAHMIA.
MHUKPOOPTaHN3MOB 2. DNEeKTPOHHBIA MUKPOCKOII, €0 IPUMECHEHHUE B
MHUKPOOHOIOTHH.
3aaHue BHINONHACTCSA B MICEMEHHOH Qopme.
2 Tema 4. Poct Oakrepuii B W3yauTs ciemyromue BOIpOCH: OIIK-1 UK onra2
NEPUOANYECKON U 1. Metogpl ompenmeneHus uymciaa OakTepuit U
HETPEPHIBHOMN KYJIBType 0aKTepHaIbHON MacCCHI.
2. OmpepneneHue KUHETHMYECKUX TapaMETpOB pPoOCTa
KYJIBTYp MHKPOOPTaHU3MOB.
3 Tema 5. KynsTuBupoBanue | M3yduTh cienyronie BOIPOCHL:
MHUKPOOPTaHHU3MOB 1. HakomurtesnbHbIC, YHCTBIC, CMEIIAHHBIC KYJIbTYPHI
MHKPOOPTaHU3MOB.
2. YcioBus KyJIbTHBUPOBAHUS MHKPOOPTaHU3MOB.
3amaHue BHIONHACTCSA B IICEMEHHOH (opme.
Pewuth curyanuoHHsle 3a1a4y; UK opran
1. Ilepen Bamu mocraBieHa 3agaya BBIIEIUTH U3 UK opras
oOpa3ma  MOYBBI  HIDKE  TNPHUBEACHHBIC  TPYIIIHI OIlIK-1
MHUKpOOpraHu3MoB. Kakue 35eKTHBHEIE cpebl (YCIOBHS)
OyJieTe UCIOJIb30BaTh I ATOr0?
1) CBOOOHOKUBYIIIUE a’poOHbIe
aszotdukcupyromue 0akTepuu.
2) YTIeBoJOPOJOKUCIIAIONINE OaKTepHHL.
3) Crniopoo0pasyromue 6akrepuu posaa Bacillus.
2. Kakyo cpexy UCHONB3YIOT sl BBIJIEICHUS
Oakrepwii Tpymsl kutnedHo# manouku (BI'KIT)?
3aaHve BHIMONHACTCS B IICEMEHHOH (opme.
4 Tema 9. IlyTu noayyeHust W3yaute  criepyrommpe — TPYIIHUPOBKH  adpPOOHBIX OIlIK-2 UK ong-21
SHEpPruu, OCHOBAaHHBIC HA XEeMOOPTaHOTeTePOTO(MHBIX OakTepuil (0OCOOCHHOCTH HX
OKHCITUTEIHHOM MeTabonmm3Ma, paclpocTpaHCeHHE W 3HAa4eHHE B
thochoprmmrpoBaHUH MIPHUPOE):
1. MerunoTtpodHble OakTepuu.
2. YTIeBOAOPOAOKUCIISIONTHE OAKTEPHH.
3. Hemmono3opa3pymiaroniie OakTepum.
IToaroroBuThCs K OOCYXKISHHIO 3THX BOMPOCOB Ha
KoJutokBHyMe Ne 6.
5 Tema 10. N3y4uThb I (S13% {01141 BOIIPOC: «BTopuunbie OIIK-2 HIIK onxo1
bruocunTeTHYECKHE MeTaOOIUTEI».
MIPOLIECCHI Y POKAPHOT
6 Tema 12. [TpuHIMIBI PaccmoTtpets BOIIPOC «Unentndukanus OIlK-1 HIK onxa2
CUCTEMATHKH U HEKYJIbTHBHPYEMBIX MHUKPOOPTaHH3MOB» U PAaCIUCaTh HJIK ongas
UICHTU(HUKAIINN 3Tambl ATOroO Mpolecca.
MPOKAPUOT
7 Tema 14. PasHooOpasue u PaccmoTpets cienyronine BONpochl; OIlK-1 HIK onxa1
CUCTEMaTHKa 1.  DHTOMONATOreHHBIE  JeUTepoMHIETHl  (poaa
MHKPOCKOITNYECKHX Verticillium, Paecelomyces, Beauveria, Metarhizium).
rpuboB 2. TI'puber poma  Trichoderma:  mnpakTHueckoe
HCTIOb30BaHUeE.
8 Tema 20. Bnusaue W3y4uTh CICIyIOIIUE BOIPOCHI; OIIK-2 UK oo
(bakTopoB BHemIHeH cpenbl | 1. BinsHue u3aydeHnid Ha MUKPOOPTaHU3MEI.
Ha KU3HEIEATCIFHOCTh 2. BamgHmMe THOPOCTaTHYECKOTO  JaBJICHHS  Ha
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MUKPOOPraHnu3MOB MUKPOOPraHnU3MBblI.

2. BonHas akTHBHOCTb U MUKPOOPTaHU3MBI.

4. B3auMoCBs3b MUKPOOPraHu3MoB C 0€eCIT03BOHOYHBIMHU
U ITO3BOHOYHBIMH )XUBOTHBIMMU.

5. B3auMoOTHOLICHUS MUKPOOPTAaHU3MOB C PACTCHUSIMMU.

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3AIUHM CAMOCTOSATEIbHOI PadoThl CTYICeHTOB

CamocrodrenbHas paboTa CTYJCHTOB SIBJISETCS COCTAaBHON YacThIO yUeOHOTO mpolecca 1
UMEeT LEeNbI0 3aKpeIyIeHue W YIIyOJieHHWe TONXYYEeHHBIX 3HAHHMM M HAaBBIKOB, IOHCK U
npuoOpeTeHNe HOBBIX 3HAHUM, a TaKKe BBIIOJHEHHE YYEOHBIX 3aJaHHUi, MOJATrOTOBKY K
IPEJCTOSIIUM 3aHATUAM, 3a4€TaM U 3K3aMEHaM.

JUis opraHu3aluy CaMOCTOSATENBHOM paboTel Mo aucuumuinHe «Mukpobuosorus u
BUPYCOJIOTHS» UCIIONB3YIOTCS CIIEeAyIoIe (DOPMBI CAMOCTOSATEIBHOM yueOHOM paboThI:

- PaGoTa Haj KOHCIIEKTOM JIEKIUH.

- [TonOop, nzydeHue, aHanu3 peKOMEHI0BaHHOW JIUTEPATYPBI.

- CamocrosTeNbHOE N3YUYEHUE OTICNIBHBIX TeM, naparpagoB, He U3JI0KEHHBIX B JIEKIHU.
Jns m3ydeHus TeM, HE M3JI0KEHHBIX B JIEKIIMHM, PEKOMEHAYETCSl MCIOJIb30BATh OCHOBHYIO U
JIOTMIOJIHUTEIBHYIO JINTEPATYPY, a TAKXKE UCTOYHUKH, HalIeHHbIE IPH TOMOIIH HH(POPMALIMOHHO-
CIPAaBOYHBIX M IIOMCKOBBIX cucTeM. [l 3akperyieHus: MaTepuana peKOMEHAYeTCs JelaTh
KpaTKHE€ KOHCIEKTBI 110 TEME.

- IloaroroBka K I51a0OpaTOpPHBIM 3aHATUSM: COCTOMT B TEOPETUUYECKOW MOJATOTOBKE,
HalMCaHUM OT4yeTa 1o JabopaTOpHOM paboTe, BHIIOJIHEHWH NPAKTUYECKUX —3aJaHUM
(mMcbMEHHbIE pabOThl, OTBETHI Ha BOIIPOCHI U T.J.).

- [loaroroBka K NpakTUYECKUM 3aHATUAM (KOJJIOKBUYM).

- BrlnosiHeHue TBOpUECKUX 3aJaHUil.

- Pemienue curyaliMoHHBIX 3a71ad4.

- [ToAroToBKa K TECTUPOBAHHUIO.

- [loaroToBka k 3K3aMeHy.

[TuceMenHble paboThl. [l U3yyeHUs] T€M, HE M3JI0KEHHBIX B JIEKIIMH, PEKOMEHAYETCS
MCII0JIb30BaTh OCHOBHYIO M JIONIOJIHUTENIBHYIO JINTEPATYPY, a TAK)KE HCTOUYHUKH, HAlICHHBIE IPU
NOMOIIM  HMH(OPMAIIMOHHO-CIIPABOYHBIX M TOUCKOBBIX. [l 3akperuieHus Marepuana
PEKOMEHIYETCs IENATh KPATKUE KOHCIIEKTHI IO TEME.

4.5. IlpuMepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB): HE MPETYCMOTPEHbI YUEOHBIM
IUTAaHOM.

V. YYEBHO-METOANYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHUIIJINHBI
a) nmepeyeHb JUTEPaTyphl
OCHOBHAasl JIMTepaTypa

1. T'yce M. B. MuxkpoOuomnorus : yueb. nis crya. By3oB / M. B. I'yces, JI. A. Muneesa. —
M. : Akagemus, 2006. — 462 c.

2. Herpycor A. 1. Mukpoouonorus / A. Y. Herpycos, . b. KoroBa. — M. : U3a. nieHTp
«Axagemus», 2006. — 350 c.

3. Bsrumna O. @. Manblii mpakTHKyM 1O MHUKPOOHOJIOTHH : y4e0.-MeTos. mocodue / O. .
Bsruuna, H. E. bykosckas, O. A. )Kunkuna. — Upkyrck : U3a-Bo Upkyr. yu-ta, 2009. —
130 c.

JAOTOJHUTEIbHAS JIUTepaTypa

1. Ewmmes B. T. Mukpo6uosnorus : yue6. nis By3oB / B. T. Emues, E. H. Mumyctun. — M. :
Hpoda, 2006. — 445 c.

2. MeaumnuHcKass MUKpOOHOJIOTHSI 1 UMMYHOJIOTHS [ DnekTpoHHbId pecype] / Y. JIeBUHCOH.
— Mocksa : Jlabopatopust 3Hanmii (panee «bBMTHOM. JlaGoparopusi 3HaHuii»), 2015. —
Pexxum goctyna: ObC "UznarensctBo «Jlanby». — Heorpanuu. gocrym.
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3. MenumnuHckas u caHuTapHas Mukpoowosnorus / A. A. BopobeeB [ ap.]. — M. :

Axanemus, 2003. — 463 c.

4. TlpakTUKyM IO MHUKPOOHOJIOTHH : yuel. mocobue s cryn. By3oB / A. U. Herpycos, M.

A. Eropoga, JI. M. 3axapuyk u ap.; ITox pen. A. 1. HerpycoBa. — M.: Akanemus, 2005.

— 604 c.

5. Ompenenutens 6akrepuit bepmxku : B 2 1. Ilep. ¢ anrn. nox pexa. I'. A. 3aBap3una / I[log
pen. x. Xoynra, H. Kpura, I1. Cauta u 1p. — M. : Mup, 1997. - T. 1. —432 ¢c.; T. 2. —

368 c.

6. KpacunpaukoB A. II. MukpoOuonoruyeckuii  cioBapb-cripaBounuk / A. IL

Kpacwibnaukos, T. P. Pomanosckas. — Munck : Acap, 1999. — 400 c.

0) ClIHUCOK ABTOPCKUX METOAMYECKUX Pa3padoToK:

Bsarunna O. @. Maunblif npakTUKyM 10 MUKpoOuosnoruu : y4ed.-meros. nocodue / O. .
Baruuna, H. E. bykosckas, O. A. JKunkuna. — Upkyrck : U3a-so Upkyr. yH-Ta, 2009. — 130 c.

Y4eOHO-MeTOIMYeCKHe MaTepHalibl (JIEKIMHU-TIPE3CHTAIlMA 110 TEeMaM JIHCLUIUIAHBL,
JOMAIIHUE  3aJIaHusl, BONPOCHI JUIsl TOATOTOBKM K  KOJUIOKBHyMam, 3aJaHus  JUIs
CaMOCTOATENIbHOM paboThl), pasmerneHubie B DMMOC UT'Y - https://educa.isu.ru.

B) 0a3bI JaHHBIX, HHPOPMALIMOHHO-CITPABOYHbIE H TIOUCKOBbIE CHCTEMBI

1. Hayunas Dnekrponnas bubnuoreka http://www.e-library.ru

2. NudopmanmonHas cuctema «EIMHOE OKHO JOCTyIa K 00pa3oBaTelIbHBIM PECypcamM»
(http://window.edu.ru)

3. DU3 «bubaunoTex». Anpec nocryna: https://isu.bibliotech.ru

4. OBC «M3narensctBo «Jlaub». Anpec nocrymna: http://e.lanbook.com

5. OBC «PykonT». Anpec nocryma: http://rucont.ru

6. OBC «Aiibykc». Aapec mocryma: http://ibooks.ru

7. 9BC «IOPAWT». Anpec nocryma: https://www.biblio-online.ru/

8. Db WMspmarenbckoro meHTpa «Akamemusi». Anpec moctyna: http://www.academia-
moscow.ru

9. http://www.fptl.ru/biblioteka/biotehnologiya.html

10. http://www.medbook.net.ru/010512.shtml

11. Coro3 obpazoBaTesbHbIX caliTOB - EcTecTBeHHbIE HayKn

12. http://tusearch.blogspot.com - Tlouck 3J€KTPOHHBIX KHHT, MyOJHKAIWi, 3aKOHOB,
['OCToB Ha caifTax Hay4HBIX 3JIEKTPOHHBIX OMOJIMOTEK.

13. Google Scholar —ITouckoBasi cuctema o Hay4YHOU JTUTEpaType.

14. Science Research Portal - Hayunas mouckoBas cucTeMa, OCYIIECTBISIONIAS
MOJTHOTEKCTOBBIM TMOMCK B KypHaJlaXx MHOTHUX KPYIHBIX HAy4YHBIX M3/aTENbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Wimer cratbd ¥ JOKyMEHTHI B
OTKPBITHIX HayuyHbIX Oa3ax nmauHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YueOHo-1a00paTOpHOE 000py/10BaHUE:

Aynuropus  AJis  TPOBEACHMS  3aHATHM  JIEKIMOHHOTO  Tuma:  o0opyaoBaHa
cneyuanusuposannol (yuebHol) mebenvro Ha 100 MOCAAOYHBIX MECT; MEXHUYECKUMU
cpedcmeamu 0Oyuenus, CIY)KAIIAMU JUIS TIPEJICTaBICHUS ydeOHOW WHpopMamuu OONbIION
ayJIUTOPUU O AucHUILTHHE «MUKPOOUOIIOTHS U BUPYCOJIOTUSD.

AyauTtopuss IS TPOBENCHUS] 3aHATHH  Ja0OpaTOPHOTO  THUMAa:  00Opy/IOBaHA
crienManu3upoBaHHoi (y4eOHoOM) Mmebenpto Ha 10 mocanouyHBIX MecT; JOCKOH MeloBOM;
TEXHUUYECKUMHU CpeACTBaMH OOydeHUs, CIy>KaIlUMHU JJis MpeCcTaBleHus: yueOHoi nHpopmanuu
OOJBIION ayTUTOPUU TIO TUCIUTUIHNHE «MHUKPOOHOIOTHS U BUPYCOJIOTHSI»; BCTPOSHHBIE OOKCHI —
3 wr., mkad I XpaHEHUS MaTepuajoB JUid JIaDOpaTOPHBIX 3aHATUH, MHUKPOCKOI
ouHokyspHelid Axiostar Plus Cart - 1 mt., muxpockomnsl buomen 2Led — 10 mT., MUKpOCKOIIBI
MBC-10 — 4 mrT., BUHTOBOW OKyisip-mukpomerp MOB 1-15 — 1 mT., da3zoBo-KoHTpacTHOE


https://educa.isu.ru/
http://www.e-library.ru/
http://window.edu.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
https://www.biblio-online.ru/
http://www.academia-moscow.ru/
http://www.academia-moscow.ru/
http://www.fptl.ru/biblioteka/biotehnologiya.html
http://www.medbook.net.ru/010512.shtml
http://tusearch.blogspot.com/
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ycTpoiictBo Kd-4 — 4 mT., TEeMHOTIONBHBIN KOHZIEHCOp — 6 mT., Kamepsl ['opsieBa-Toma — 8§ mmiT.,
OakTepunuIHbIe JamIbl — 5 mt., Tepmoctat TC-1/80 CITY — 2 mt., snexrpornuta HoBo-BsiTka;

Aynuropus 11 TpOBENEHHS  3aHATUH  jaboparopHoro Tuma: o0OpynoBaHa
crienuanu3upoBaHHoN (yueOHOW) MeOenpto Ha 15 MOCaloYHBIX MECT; JOCKOH MENIOBO;
TEXHUUYECKUMHU CPeJCTBaMH OOydeHUs, CIy>KAIlUMHU Ui MpeCcTaBlieHus: yueOHoi nHpopmanuu
OONBIION ayIUTOPUU TO AMCUUIUIMHE «MHKPOOHOIIOTHS M BHPYCOJOTHS»: HpoekTop BenQ
MS527; BcTpoeHHBIE OOKCHI — 2 IIT., BCTPOCHHBIM IMIKad I XpaHEHUsS MaTepHUAJIOB IS
nabopaTopHbIX 3aHATHH, MUKpockonbl buomam C11 - 3 mr., Mukpockons! buonam P12V42 — 3
mT., MUKpockonbl buomam P12V11 — 4 mt., Mukpockornsl MBC-10 — 4 mmit., BUHTOBO#M OKYIISIp-
mukpomerp MOB 1-15 — 1 mr., ¢a3zoBo-koHTpactHoe ycrpoiictBo K®-4 — 4 mr., Becw
anexktpoHHeie CAS 120 — 1 mT., OakTepuuuIHbIE JIaMIbl — 4 IIT.; Y4eOHO-HArISAHBIMH
nocoOusMH, 00eCIeUnBAIONIMMH TEMaTUYECKHE WUTIOCTPALUH 10 JUCUUIUIMHE: TaOmuubl — 25
IIT.

Komnbrotepnsiit kimacc (yueOHasi ayauTopuisi) IUIsl TPYIIOBBIX M WHIUBUAYATBHBIX
KOHCYJIbTAllMi, TEKYyIIEro KOHTPOJS U TPOMEKYTOYHOW aTTecTalud, OpraHH3aIiH
CaMOCTOSITEJIbHOW paboThl: ayAuTOpHs 000pyAOBaHa CrelUaIu3upoOBaHHON (yueOHOiT) MeOenbio
Ha 20 TmOCagoYHBIX MECT, JOCKOH MEeNoBOM; 00OpynOBaHA TEXHUYECKUMH CpPEICTBAMHU
oOydenust: cucteMHbli 610k PentiumG850, morurop BenQ G252HDA-1 miT.; cuCTeMHBIH 010K
Athlon 2 X2 250, monutop BenQ G252HDA — 8 mir.; cucremubiii 610k PentiumD 3.0GHz,
moruTop Samsung 740N — 3 mrT.; Mmono6mok IRU T2105P — 2 mir.; cucremusit 6ok Pentium
G3250, monutop BenQG955 — 1 mr.; cucremusii 610k Pentium G3250, monutop BenQ
GL2250 — 1 mwr.; cucremusii 6ok Pentium G3250, monuTop Samsung T200 HD — 1 mr.;
cuctemubiit 610k Pentium G3250, monutop Samsung T190N — 1 wit.; cuctemusiit 6510k Pentium
G3250, morutop Samsung 740N — 1 mrT.; mpoekTop BenQ MX503; skpan ScreenVtdiaEcot. C
HEOTpaHMUYEHHBIM JOCTYNIOM K ceTh MHTepHeT u obecnedyeHueM J0CTyla B 3JIEKTPOHHYIO
nH(pOPMaAIMOHHO-00Pa30BaATENBHYIO CPEly OPraHU3aINH.

[Tomemenne s  XpaHeHHs W OPOPUIAKTHYECKOTO  OOCITYKUBaHHMS  Yy4eOHOTO
000pyIOBaHUs: ayIUTOPHSI 00OPYy/IOBaHA CHEIUATU3UPOBAHHON MeOenbio Ha 5 pabodynx MecCT;
mKad Aa8 XpaHeHUs XMMHUYECKOM MOCyIbl M JIabopaTopHOro oOOpynoBaHMs, Moiika -1 mT.,
mkad cymmiasHb TB-151, mkad cymmnessnii 1IC-80-01CITY, tepmocrarer T-80 — 2 miT.,
tepmoctar CKB, Tepmocrar TC-1/80 CIIY, Bechl snextpoHHble CAS 300, snexTpuyeckas
naHesb ObIToBas, konopumerp KOK-77, cyxue nurarenbHble cpelibl, BOASHbIE OaHU — 4 IIIT.

ITomemenne s  XpaHeHUs U NPOPHUIAKTHUECKOTOo  O0OCIYXKHMBaHUS  y4eOHOTro
000pyI0BaHU: BBITSHKHOM mikad — 1 mT., Moiika — 1 mIT., cTeIax i XpaHeHUs] XUMUYECKON
nocyssl M J1abOpaTOpHOro 00OpyNOBaHMSA; NUTATEIbHBIE CpEIbl, JlabopaTopHas mocylna u
obopymoBaHue sl y4eOHOTO Tporiecca.

[Tomemenne a1 XpaHeHUS U NPOPHUIAKTHUECKOTO  OOCTYXKHMBaHUS  y4eOHOTrO
obopynoBaHus. Ayautopus 00OpyAOBaHa: CHEUATU3UPOBAHHON MeOenbl0 Ha 3 MOCaJT0YHBIX
MecTa; mKadbl 1 XpaHeHus J1a00paTOpHOTO 00OpYyAOBaHMS — 2 INT., mKad s oxexasl — 1
mIT., BCTpoeHHbIH Ookc, Tepmoctar TCO-1/80, XOMOOMIBHUK «ANIIEPOH», OaKTepHUIIMIHAS
namma — 1, HoyTOyk Lenovo I1580, npoextop BenQ MS521P; noctosiHHbIE MUKPOCKOIIUYECKHE
IpenapaTsl pa3InyHbIX MOpdosorndeckux rpynn O0akrepuit — 80 MIT., TOCTOSHHBIE MpemnapaThl
MHUKpOMHUIIETOB — 30 mT., My3elHass KOJUIEKIMs KyIbTyp OakTepuil ans y4eOHBIX 3aHsaTHH (14
KYJIBTYp), KOJIJIEKIIUSI aKTUHOMUIIETOB (40 KyIbTyp), KOJUIEKIHS MUKPOMULIETOB (20 KyIbTYyp).

Texuuueckoe noMenieHue (aBTOKIaBHast): cTepuinizarop naposoit BK-75 — 2 mr.

6.2. IlporpaMmMHoOe oGecnieyeHue:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
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Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Torosop Ne03-016-
14 ot 30.10.2014r.

Kaspersky Endpoint Security mist 6usneca - Crammaptabiid Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14nosa0ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23H0s160ps 20161 JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep JInuen3uu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep JIuniensuu Microsoft 41059241.

Office 365 mpodeccuonanbHblil TItOC Ui ydamumxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHnueckue u JIeKTPOHHBbIE CPeACTBA:
[Ipe3eHTanmu K JIGKIMSAM IO BCEM paslieiaM W TeMaM JIUCIUIUIMHBI, pa3MEIICHHbIC Ha
obpazoBarenbHoM noptaiie UI'Y (educa.isu.ru); Harasgabie mocoous (tadmuiel) — 31 mT.

Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Jnst  ocBOEHWS IUCHUIUIMHBI «MHKPOOHOIIOTHUST W BHPYCOJOTHS» TPUMEHSIOTCS
cieayronme o0pa3oBaTesIbHbIE TEXHOJIOTHH:

- Ungpopmayuonnasn nexyus. Jlekuuss — 3TO CKaTOE H3JI0)KEHHE OCHOBHBIX HAyUYHBIX
(axToB, uTO sABNAETCA 0a30i JUIs aHAJIN3a PACCYXKAECHUH, OLIEHOK.

- Jlexyusa-euzyanusayusi. YUUT CTYACHTOB IPEOOpPa3OBbIBATh YCTHYIO M INHCbMEHHYIO
UHGOPMALIKIO B BU3YaIbHYIO (hopMy, 4TO (OPMUPYET Y HUX NMPO(HECCHOHAIBHOE MBIIIJICHUE 32
CUeT CHCTEMAaTH3allMd H BBIICICHUS HauOojee 3HAYMMBIX, CYIIECTBEHHBIX JIIEMEHTOB
coJepkaHus oOydeHus. 3ajgaya IperojaBaTelis MCIOJIb30BaTh Takhe (OPMBI HATJSAHOCTH,
KOTOpPBIE Ha TOJIGKO JOTMOJHSIOT CIIOBECHYIO MH(OPMAIIUIO, HO U CaMH SIBJISIOTCS HOCHUTEISIMU
uHpOpMaLUu (CXEMbl, PUCYHKH, CIAibI-Ipe3eHTaluu, U T.1.). DTOT BUJ JEKIUH Jy4lle BCEro
UCTIOJIB30BaTh HA ATAIle BBEICHUS CTYICHTOB B HOBBIH pa3/iei, TEMY IUCIUILTHHBI.

- Jlekyusa-beceoa. IlpennonaraeT HEMOCPEICTBEHHbI KOHTAKT IpENojaBaTelis C
aynutopueit. [IpeumyinecTBo JeKIuu-0ecebl COCTOUT B TOM, YTO OHA IO3BOJISIET IPHUBJIEKATH
BHUMaHHE CTYJICHTOB K HanOosee BaXKHBIM BOIPOCAM TEMBI, ONPENENATh COJEpKaHHEe U TeMIT
U3JI0’KEHUSl y4eOHOro MaTepuaia ¢ yueToM 0COOEHHOCTEN CTYJEHTOB.

- Jlabopamopnvie 3anamus — ogHa UX 3(P(HEKTUBHBIX (OPM MPOBEAECHUS ayAUTOPHBIX
3aHATUH B By3e, yIIIYOJSIOT M 3aKPEIUIIOT TEOpeTHIecKrne 3HaHus. Ha 3TUX 3aHATHSAX CTYIEHTHI
OCBAaMBAIOT  KOHKPETHbIE  METOABl  M3Y4YEHUs JUCUUIUIMHBI, [PHUOOPETalOT  HAaBBIKU
CaMOCTOSITENIbHON paboThl ¢ MpubopamMu U COBpEeMEHHBIM oOopynoBaHueM. Ha maGopaTopHbIx
3aHATUSAX CTYACHTHl OCBAaWBAIOT TOCTAHOBKY M BEJCHUE DSKCIEPUMEHTa, y4aTrcs YMEHHUIO
HaOJr0/1aTh, OIICHWBATh IOJyYCHHBIE PE3YJbTaThl, JIENaTh BBIBOJIBI M 0000meHHs. Bemymieit
LEeNbI0 J1a00OpaTOPHBIX PabOT SBISAETCS OBJaJeHHE TEXHUKOH JKCIIepHUMEHTa, YMEHHUE pellaTh
NPaKTUYECKHE 3a/la4d IyTeM ITOCTaHOBKH OmbITa. [|Jis Bcex 1abopaTopHBIX paboT, KOTOpHIE
BBIMOJIHSAIOT CTYJACHTHI, Ha Beaymedl Kadeape COCTaBIsAIOTCS METOAWYECKHE YKa3aHus,
coJiepkallie omucaHue paloThl, MOPSJIOK ee BbINoJHEeHUS U ¢opMy oTdera. JlaboparopHoe
3aHATUE TPOBOJAUTCS B COCTaBE AaKaJEMHUYECKOM TpYMIbl C pasjeleHHeM Ha MoAarpymmsl. B
BOJIHOW YACTH 3aHSTHS IMPOBOJUTCS 3HAKOMCTBO CTYACHTOB C COJIEpIKAHWEM NPEACTOSIIEH
paboThl, MOKa3 CHOCOOOB BBIMOJHEHHUS OTAENbHBIX OINEpalui, HAlOMUHAHUE OTAEIbHBIX
MOJIO’KEHUH MO TeXHUKe O6e3omacHocTH. OCHOBHAS 4acTh J1a0OPATOPHOTO 3aHITHS 3aKII0YAETCs
B IIPOBEJCHUE CTYJEHTOM JIaOOpaTOpHOU paboThl. 3aKIOUMTENbHAs 4YacTh IMpelycMaTpUBaeT
MOABEACHUE WTOTOB BBHINIOJIHEHHOW JabopaTopHoit pabotel. [lo ompeneneHHBIM Temam
7a00paTOpHBIX pabOT NMHUCHMEHHBIN OTYET BBINOJHICTCS CTYJCHTaMH KaK CaMOCTOSTEIbHas
pabora.

- Ilpaxmuueckue 3awamuss — 3TO 3aHATUE, MPOBOJUMOE TIOJ PYKOBOJICTBOM
npernojiaBaTess B yueOHOM ayIUTOPHUHU, HAPaBIEHHOE Ha YIIIyOJ€HHE HAay4YHO-TEOPETHUYECKUX
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3HaHUH W OBJIAJICHUE ONPEACICHHBIMH METOJaMHU CaMOCTOSITEIBHOW pPabOThI, KOTOpOE
dopMHpyeT MpaKTHYECKUE yMEHHUSI.

- Konnokeuymer — BUJ Y4eOHOTO 3aHSATHUS, IMPOBOJAMMOTO C WEJNBIO IPOBEPKU H
OLICHUBAHM 3HAaHUU ydamuxcs. KolIoKBHyM MOXET MpOBOAUTHCS B (OpME MHIMBHIYATHHON
Oecelpl TperogaBareNss CO CTYACHTOM WJIM Kak MacCcoBbId ompoc. B Xome rpymmoBoro
00CYX/IeHUS CTYJCHTHI y4aTCsl BHICKa3bIBaTh CBOIO TOUKY 3PEHHUS 10 ONPEACICHHOMY BOIIPOCY,
3alMIaTh CBO€ MHEHHE, MPUMCHSS 3HAHHS, MMOJIyYCHHbIE HA 3aHATHUSX IO mpeamery. B xome
KOJIJIOKBHYMa MOTYT TaK)Xe MPOBEPATCS MUCbMEHHBIE pabOTHI CTYIEHTOB.

- Camocmosmenvras paboma cmyoenmos (cMm. 1. 4.4).

- Jlucmanyuonnsvie  obpazosamenvhvie  mexHonoeuu. Ilom  TUCTaHIIMOHHBIMHU
00pa3oBaTeIbHBIMU TEXHOJIOTHSIMHA MTOHUMAIOTCSI 00pa30BaTeIbHbIE TEXHOJIOTHHU, PEaTU3yeMble
B OCHOBHOM C MPUMEHEHHEM HH()OPMaIIMOHHO-TEIEKOMMYHHKAIIMOHHBIX ceTell. [Ipu ocBoennn
JTUCIUTUTHHBL « MUKPOOHOJIOTHS U BUPYCOJIOTHUS» UCTIOIB3YIOTCS CIICAYIONINE TEXHOJIOTHH:

= KeiicoBas TexXHOJOTHS — (hopMa AMCTAHIIMOHHOTO OOYYEHHS, OCHOBaHHAs
Ha MPEIOCTABJICHUU 00yUaroMMCsi HH(POPMAIMOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
B BHJE CIEUUAIM3UPOBAHHBIX HAOOPOB y4eOHO-METOIUYECKHUX KOMILJIEKCOB C
UCIIOJIb30BAaHUEM PA3IMYHBIX BUIOB HOocUTelNel nHpopmaimu (KeHcoB),

" HHTEPHET-TEXHOJIOTUS — CII0CO0 NMCTAaHLIMOHHOW mepenayn nH(popMaium,
OCHOBAHHBIM Ha HMCIIOJIb30BAaHUH TJII00AJBHBIX M JIOKAIBHBIX KOMITBIOTEPHBIX CETeH
Ul 00€CTIeYeHHUsT TOCTyNa O0YJarommXxcss K HHPOPMAIMOHHBIM 00pa30BaTeIbHBIM
pecypcam u uiss (HPOPMUPOBAHHS COBOKYITHOCTH METOJMUYECKUX, OPTaHU3AIIHOHHBIX,
TEXHUYECKUX M TMPOTPAMMHBIX CpPEICTB pealu3aliil M YIPaBICHUS Y4eOHBIM
NPOIIECCOM HE3aBUCUMO OT MeCTa HaxOXJEHUs ero cyownekToB. Mcmomb3yercs
Oo6pasoBarenbublil mopran UI'Y - educa.isu.ru.

Vill. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJISA 1N
MMPOMEXYTOYHOM ATTECTAIIIA

Ouenounvie mamepuanvl meKyuieco KOHMPONA QOPMUPYIOMCA 6 COOMEEHCMEUL C
JIHA ynugepcumema.

B pamkax aucuumianHbl « MUKpOOUOJIOTHS M BUPYCOJIOTHSD) MCIIONIB3YIOTCS CIEIYyIOIHe
(bOpPMBI TEKYIIET0 KOHTPOJIS:

- YCTHBIH OIIpoc,

- TECT,

- TBOpYECKHE 3a/1aHus,

- KOJUIOKBHYM,

- CUTYaIlIOHHBIE 33/1a4H,

- MIChbMEHHas padoTa,

- nabopaTopHas pabora,

- KOHTPOJIb CAMOCTOSTEIbHOU PaboTHI.

@DOH/1 OLIEHOYHBIX CPEJICTB BKJIIOYACT:

- (hOHZT TECTOBBIX 3aJaHHI TIO AUCIUTUINHE,

- TeMaTHUKa U MaTepuabl 3a/1aHuil,

- TEMaTHKa U BOIIPOCHI K KOJJIOKBIYMAaM,

- Ha0Op CUTYAIIMOHHBIX 3aJaHHH,

- TeMbI JTJaOOPaTOPHBIX padoT,

- 3aJ1aHMsl JUIs J1abOpaTOpHBIX padoT,

- BOIIPOCHI 1 camocTosATenbHoro nzydenus (CPC)

- BOIIPOCHI U OMJIETHI 715 9K3aMEHa,

- KpUTEPUH OLICHKH 3HaHUI CTYJEHTOB.

Ha3nauenue oLleHOYHBIX CPE/ICTB: BBIIBUTH chopMupoBaHHOCTh komnereHuii OIIK-1 u
OIIK-2 (cm. pazgaen IlI).
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JleMOHCTpPAIIMOHHbIE BAPHAHTHI TECTOB /LISl TEKYIET0 KOHTPOJISI
1. MeToa BbI/IeIeHUSI YHCTBIX KYJbTYP MPeII0KHUII:
a) A. BaH JIeBeHTyK
0) P. Kox
B) U. 1. MeunnkoB
r) JI. C. LlenkoBckuit

2. Kakoii THn ciopooGpa3oBaHusi XapaKTepeH 1Js 6akrepuii poxa Bacillus:
a) IUVIEKTPUINATIbHBIN

0) KIIOCTPUANATILHBIH

B) OaIMUIApHBII

3.1. Ykaxute Ha KakoM pucyHke (A wiu b) m300paxeHo cTpoeHHe KJIETOYHOI

CTCHKH I'PaMIIOJIOKUTEC/IbHBIX U I'PAaMOTPpHUIATE/IbHBIX 63KTepHﬁ;

3.2. YKka:kuTe COOTBETCTBHE CTPYKTYP (LIMTOMIA3Ma, IUTOIUIa3MaTUYeCcKas MeMOpaHa,

NENTHUIOTIIMKAHOBBIM  CJIOHM, TEepUILUIa3MaTHYECKOE MPOCTPAHCTBO, HApyXKHas MeMmOpaHa)
nu@pam HA PUCYHKe:

4. Tun NUTAaHUS TNPOKAPHOT, MCHOJBL3YIOIIMX JHEPrHI0 CBeTa M OpPraHU4YecKHe
BellleCTBa, HA3bIBAeTCH:

a) XeMOJUTOTPO(PHBIN

0) XeMOOPraHOTPOpHBII

B) GOTONMUTOTPOHBIH

r) poToopranoTpoPHbIHA

no

Bonpoch! 1151 MOATOTOBKYU K KOJUIOKBHYMaM
KouioxkBuym Ne 1 (1 yac)
Tema: «Mopghonozuueckoe paznooodpazue npokapuomy
['pymnmel mpokaproT 1o MOp¢hOIOTHH.
Mopddonornueckoe paznooOpasue KOKKOBbIX (hopm. [IpuBectu npumepsl.
[TanoukoBuaHble OakTepun — HecropooOpaszyroue nagodyku. [IpuBectu 2-3 mpumepa
HECIIOpOOOpa3yIoUIMX NaJo4eK — IMPU YCTHOM OTBETE€ Ha JOCKE MHUCATh JIATUHCKOE
Ha3BaHHUE BHJA; yKa3aTb, CapO(MUTHBIN WM NaTOT€HHBIA BUI; €clu canpo(UTHBIN, TO
yKazaTb MecTa OOWTaHUs, 3HAUEHHWE JUIsl TPUPOABl W/WIM YEIOBEKa; €CIU BUJ
NaTOT€HHBIN, YKa3aTh, KaKyl0 HH(EKIMIO BHI3bIBAET y YETIOBEKA.
CnopooOpa3yronue manodyku. Tumsl cnopooOpa3zoBanus. Pacmonokenue crop B KJIETKE.
[Ipusectn 2-3 mpumepa crnopooOpa3yrolMX HaJoyeK — MPH YCTHOM OTBETE Ha JIOCKe
nucaTh JIATUHCKOE Ha3BaHME BHUJA; YKa3aTb, KaKOW THUI  CIIOPOOOPAa30BaHMUS;
canpo(UTHBIA WINM MaTOT€HHBIN BUJI; €CIU carpo(UTHBIN, TO yKa3aThb MecTa OOUTaHMS,
3HaYeHWe NJs TPUPOJBl W/MIIM 4YEJOBEKa; €CJIM BHJ MATOTEHHBIH, yKa3aTh, KaKylo
UH(EKINIO BHI3bIBACT.
UzButsie popmel. [IpuBectu nmprumepsl BAOPHOHOB, CIIUPHILT U CIIUPOXET.
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6. Tumbl XryTukoBaHusi y npokapuoT. [IpuBectu mpumepsl, A KakKUX poJaoB OakTepuil
XapakTepeH TOT UM MHOM THUII KT'yTUKOBAHUSI.
KojuokBuym Ne 2 (1 yac)
Tema: «Cmpykmypa, XumuuecKuii cOCmag u YyHKyuu KOMnOHEHn o8 NPOKAPUOMHOI
knemku. Mopghonozuuecku oughgpepenyuposannvie Kiemku npoKapuom
Pubocomsbl mpokapuor.
2. BuyrpunuroriazmMaTuueckue BKJIFOUCHUSI: XJIOPOCOMBI, (UKOOHIINCOMBI,
KapOOKCHCOMBI, a9POCOMBI, MArHETOCOMBI, 3aIIaCHBIC BEIIECTBA, OCTTKOBLIC BKIIOUCHUS Y
Bacillus thuringiensis.

=

3. BayTpumuromniazMaTuieckiue MeMOpPaHEI.
4. T'enermueckuit anmapart npokapuoT. Hykmeowa. [Tnasmuapl.
5. Iwurommaszmarmueckas memOpana (LIIIM) mpokapuoT, XUMHUYECKUN COCTaB, CTPYKTYpa,

dbynkun. Ocobennoctu L{IIM apxeii.
6. Knerounas crenka mnpokapuoT. OcCOOEHHOCTH CTPOCHUS W XHMHYECKOTO COCTaBa
KJIETOYHBIX CTEHOK TIPaMIIOJIOKUTENIBHBIX M I'PaMOTPHULATENIBHBIX  OakTepuil.
Oco0eHHOCTH KJIETOYHBIX CTEHOK apxed. DyHKIUU KIETOYHON CTEHKH IIPOKapUOT.
Karncysbl, cau3ucThIe CI0M U 4eXJIbl. XUMHUYECKHUH COCTaB, CTPYKTypa, (QyHKIMH.
CtpoeHue KTyTUKOBOIO anmnapara OakTepui.
9. MUKPOBOPCUHKHM: OOBIKHOBEHHble NWiIM, F-mwim. XuMHuYeckuil cocTaB, CTpOEHHE,
(GYHKIHH.
10. OcHOBHBIE ~THUIIBI JABMXKEHMSI HPOKapuoT (IJIaBaHUE, «POEHHUE», CKOJIbKEHHE,
MOATITUBAIOIIEE ABUKEHUE U JIP.).
11. Mopdonorudecku qudepeHInpoBaHHbBIE KIECTKHA MTPOKAPHOT:
1) LlMCTBI M AaKUHETBI.
2) DHIOCTOPHI IPAMIIOIOKHUTEIBHBIX OaKTepHil, 00pa3oBaHHe, XUMHICCKHIA COCTAB,
CTPOEHHE, CBOMCTBA.
3) DK30CHOpBI ¥ YHAOCTIOPHI AKTHHOMHIICTOB.
4) TopmoroHuu 1 6aeonUCThI. ['eTepoICThI 1 OaKTEPOHIBI.

o N

KosutokBuym Ne 3 (2 yaca)
Tema: «Oowan xapaxmepucmuka memaooausma npoxapuom. Cnocoont
Cyu{ecmeo6anus nPoKapuomy

1. TIumeBsie MOTPEOHOCTH MTPOKAPHOT.

2. Pa3zHooOpasue crocoOOB CyIIECTBOBAHUS U TUIOB JKU3HHU y MpokapuoT. PoToTpodsl U
XeMOTPO(]bI, TUTOTPOPHI U1 OPraHOTPOPBHI.

3. CodyeraHusi OCHOBHBIX BHJIOB SHEPreTUYECKOrO0 M KOHCTPYKTHBHOTO MeTaboJIu3Ma,
OTIPENENIAIONINE  CIIOCO0  CYIIECTBOBAHUS  NPOKApHUOT:  XEMOJIHTOABTOTPO(HS,
XEMOJIUTOTETEPOTPOdHS, XeMOOPraHoaBTOTpodus, XeMOOOpranorereporpous,
doronuroaBToTOdUS, ¢doToauTorereporpodus, ¢doroopranoaBToTpodus,
¢doroopranoreTepoTpoQus.

KosnokBuym Ne 4 (4 yaca)

Tema: «Ilymu nonyuenua snepzuu, 0OCHO6aHHble HA CyOcmpamHuom ocgopunuposanuuy

1. OGmas xapakrepuctuka OpoxkeHuid. Onpenenenue NoHATHS «OpoxeHuey. OnpeaeneHue
HNOHATUS «cyOcTpaTHOe QochopunupoBanue». COpaxuBaeMble U HecOpaKHMBaeMble
coenquHeHus. Ilpoxayktel OposkeHuil, BuAbl OpokeHUH. YepTbl NPUMUTHUBHOCTH
OpOKEeHHUI.

2. T'omodepmMeHTaTHBHOE MOJIOYHOKHCIIOE OpoXXeHHE. buoxumus rporiecca.
XapakTepucTuKka roMO(pepMEHTATUBHBIX MOJIOYHOKHUCIBIX OAKTEpHid, pacpocTpaHeHHe
Y POJIb B IPUPOJE, UCIIOJIB30BAHNE B IIUILEBON POMBIIUICHHOCTH.

3. TerepodepMeHTaTHBHOE  MOJOYHOKHCIOE  OpokeHwe.  buoxumus  mporecca.
OxkucnutenbHpli eHTO30(ochaTHBIM TyTh. ['eTepodepMeHTaTHBHBIC MOJIOYHOKHUCIIBIC
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OakTepuH, pacrpoCTpaHEHHE B MPUPOJIC, UCIIOIH30BAHKIE B TTHILEBOW MPOMBIIIICHHOCTH.
3HaueHUE MOJOYHOKHUCIIBIX OaKTepHid Ui OpraHN3Ma YeIoBeKa.

4. TlpuBemuTe  HpUMEPbl  CIIOHTAHHOTO  MOJOYHOKHCIOTO  Opoxkenus.  Kaxue
MUKPOOHOJIIOTHYECKHE TIPOIIECCHI POUCXOIST MPH KBAIIICHUH KAITyCTHI?

5. CnuproBoe Opoxenue. O06pa3oBaHue dTaHosa JIpoxokaMu. OTHoIEHUE Apoxoker K Oo.
Oddexr Ilacrepa. Dddexr KpeOrpu. XapakTepucTuka ApOXiKeH, MPOMBIIUICHHOES
UCTIOJIb30BaHUE.

6. MacnsgHokucioe OposkeHue. buoxmmus mporecca. XapaKTepucTHKa OakTepuil poja
Clostridium. CaxaposuTu4eckue, MpOTEOTUTUICCKUE, TYPHHOIUTHICCKUAE KIOCTPHIHH.
Pacnpoctpanenue u 3Ha4eHHE KIOCTPUANEB B Ipupoe. [IpakTruueckoe UCTIONb30BaHuE.

KoJjuokBuym Ne 5 (2 yaca)

Tema: «Ilymu nonyuenus snepzuu, 0CHoéanHnvle Ha pomogocgopunuposanuuy
Omnpenenenue NOHATHH «OaKTepuaNbHBIN POTOCHUHTE3Y, «hoTodochopunupoBanue.
OxcureHHbIe M AaHOKCUTEeHHBIE (POTOTPO(hHBIE OAKTEPHH.

[TurMeHThl aHOKCUTEHHBIX (POTOTPOPHBIX OaKTEPHil.

DOTOCHHTETUYECKUH ammapaT aHOKCUTEHHBIX POTOTPOPHBIX OaKTepHii.

MexaHn3M aHOKCUTEHHOTO (POTOCUHTE3A.

XapakTepucTUKa aHOKCUTEeHHBIX (POTOTPO(HBIX OaKkTepuid, UX PaclpOCTpaHEHHUE U POJIb
B IIPHUpPOJIE.

7. becxmopodumibHbIN (OTOCHHTE3 TATOOAKTEPHIA.

ook wdE

KosiokBuyMm Ne 6 (2 yaca)
Tema: «Ilymu nonyuenusn Inepeuu, OCHOGAHHbIE HA OKUCIUMETIbHOM
docgopunuposanuuy

1. JlaiiTe ompeneneHHe TMOHATHAM <«bIXaHUE», «a’pOOHOE JIbIXaHHE», «aHa’poOHOe
neixanue». Kakue O0aktepuu Ha3pIBalOT opraHoTpo@usiMu? Kaknue GakTepun Ha3bIBarOT
mutoTpogubiMu? YTO Takoe mojHOe okucieHue? YTo Takoe HEMOJHOe OKHUCIIECHHE
Cxema a’poOHOro AbIXxaHus (Ha mpUMepe a’poOHBIX XEeMOOPraHOTPO(HBIX OaKTepHil,
OKUCIISIOIIUX TIIOKO3Y).

2. T'ne y mpokapHoOT JOKAJM30BaHbI JbIXaTelbHbIC (JIEKTpOHTpaHcTIopTHBIC) Tienu (DTLL)?
UYro npencTasiseT co0oil apixarenbHas 1enb? M3 kakux nepeHoCcyuKoB COCTOUT?

3. Kax ¢yakmuonupyer OTI[? Urto Takoe «oKHCIUTENbHOE (HOCHOPHUITHPOBAHHE?
Ckonbko AT® oGpasyercs B Xx0/ie a3pOOHOT0 JIbIXaHHsI HA OJJHY OKHCIICHHYIO MOJIEKYITY
TJIFOKO3bI Y 9YKapHOTHYECKUX MUKPOOPraHu3MoB U npokapuor (y E. coli)?

4. Tpynmbl a3poOHBIX XeMOOPTraHTPO(HBIX OAKTEPUIA:

a) Meranotpodsr u wMermnorpodsl. Kakume cyOctparbl okucnsior? MeTtaHOTpOdBI:
MEXaHU3M OKHCIIEHUS MeTaHa, MCTOYHHKH yriepoja, Mecrta obOuranus. [Ipaktuyeckoe
HCITOJIh30BaHNE METaHOTPO(DOB.

6) AMMmoHu¢umupyoomue Oakyrepuu. UYto Takoe amMmoHupukanusa? Kakue akTuBHBIE
aMMoHHU(UIMpyoImKe OakTepuu 3Haere? 3HaueHWe aMMOHHGUKaTopoB B mpupone? Kaxum
00pa30M MPOUCXOAMT PA3NOKEHHE OEITKOB, Kakre (hepMEHTHl HEOOXOIUMBI JIJIsl 3TOT0?

B) llemmrono3opaspymaronue Oaktepuu. Kakue a’poOHBIC IEIITI0I030pa3pyIIaoNne
OakTtepuu  (LETION030MUTHKN) 3Haere? Kakum o00pa3oM ocCylIecTBIsSeTCS pa3iokKeHue
LEJUTIONI03bl MUKPOOPTraHu3MaMu (Ha3BaTh ATarbl, pepMeHTHI)?

5. UYro takoe xemocuHTe3? Kakoil yueHblif BepBble OTKPBLI 3TO SBJICHHE?

6. OCOOEHHOCTH JBIXaTENBHBIX IeTIel XEMOTUTOTPO(PHBIX TPOKAPHOT.

7. T'pynmel XeMONMUTOTPO(MHBIX MPOKAPUOT: HUTPUPHUIMPYIOLIHE, THOHOBBIE, BOJAOPOIHBIC
OakTepuu, kele300akTeprn, KapOOKCHI00aKTEPHH.

8. AmnaspoOHoe npixanue. Hutpatnoe, cynbdarHOe, cepHOe, KapOOHATHOE, (OKEIEe3HOEe»
JbIXaHUE.

KosnokBuym Ne 7 (3 yaca)
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Tema: «IIpunyunvt cucmemamurku u udeHmuguKkayuu nPOKAPUOm))

1. Yro rakoe «wrtamm»? YTo Takoe «uucTas KyiabTypa»? YTo Takoe «BapUaHT»?

ook owndE

~

MopdoBapsl, cepoBapsl, pe3UCTEHCBAPHI, (aroBapsl, naroBapbl. OnpeneiacHue MOHITHS
«Bua Oakrepwit». Uto Takoe «aomen»? Kakod ydYeHBIH NpemIoKUI TPEeXJTOMEHHYIO
CHUCTEMY KJIETOUHBIX opraHu3smMoB? Ha kakue aBa JOMeHa JensaTcss mpokKapuoThl? UTo
takoe «puna (humym)»?

Homenknarypa npokapuot. Kakre 0ocoOEHHOCTH MPOKAapHOT OTPa)KaloTcs B HA3BaHHUU
POJIOB U BUJIOBBIX 3IUTETAX?

Onpenenurenu Oaktepuid. [IpuHUUI pacronokeHus wmartepuaia B 9-M  uW3IaHUU
onpenenutenss bepmku. PykoBoncTtBo bepmku mo cucreMaTH4ecKol OaKTEpHOIOTHH

(2001-2007).

Tema «I pynnvt npoKapuomHuslx Op2anu3moe)
Apxen. OCOOEHHOCTH M OTJIMYUS apXeil OT OaKTepuil.

Kpatkas  xapakrepuctuka ¢uubl  Crenarchacota —  Kpenapxeorsl. Ha3patb
MpeJICTaBUTEIICH, yKa3aTh MecTa OOUTaHUsl, TEMIIEPATyPHBIN JHAITa30H.
Kpatkas xapaxtepuctuka ¢uubsl Euryarchaeota — DOBpuapxeorTsl. XapaKTepHCTHKa

MeTaHOTreHOB. XapakTepucTuka rainodakrepuii (knacc Halobacteriaceae).

Homen Bacteria. Xapakrepuctuka BaskHeimux ¢un qomeHa Bacteria:

e ®duna Actinomycetota (Actinobacteria).

e ®una Bacillota (Firmicutes). Kpatkas oOmias xapakTepucTuka. XapaKTepHCTHKA
poxaa Bacillus u Clodtridium.

e ®ua Pseudomonadota (Proteobacteria):

1) Kiacc Alphaproteobacteria — kparkasi oOIiasi XapaKTepHUCTHKA; OXapaKTepU30BaTh
pox Rhizobium; oxapakrepusoBats cemeiictBo Rickettsiaceae Ha mpumepe Rickettsia
prowazeki — Bo30yauTeNs SMUIEMHYECKOTO CHITHOTO THdA.

2) Knacc Betaproteobactereia — kpaTkast oOIas XapaKTEpPHUCTHKA; OXapaKTepHU30BaTh
pox Neisseria u Bo30yaurenst Neisseria gonorrhoeae.

3) Kimacc Gammaproteobacteria — 1. Xapaktepuctuka cemeiictBa Enterobacteriaceae;

xapakrteprucTrKa THIIoBoro pona Escherchia na mpumepe Escherchia coli, E. coli kak

CaHMTapHO-TIOKa3aTeNbHBIH MHKpoopranu3M. 2. CewmeiictBo Pseudomonadaceae.

Xapakrepucrtika poma Pseudomonas, xapakrepructika Pseudomonas aeruginosa. 3.

[Mopsimok Vibrionales — oxapakrepusoBats poj Vibrio u Bua Vibrio cholerae.
®una Spirochaetota.

o dua Mycoplasmatota.

KosutokBuym Ne 8 (4 yaca)

Tema: «Heknemounwvie gpopmul opzanuszayuu (RpuoHsl U 6UPYCHL)»
[Tpuowns!. [IproHHBIE HHDEKINH.
Bupycsl: onpeaenenue, npupoja.
IIpoucxoxaeHue BUPYCOB.
®opma, CTPYKTypHask OpraHu3alusl 1 XUMUYECKUI COCTAB BUPYCOB.
®a3pl pa3BUTHS U PA3MHOXKEHUS BUPYCOB.
Tunsl B3auMoneWCTBUS BHpyca M KIeTKU. AOGoptuBHas wuHpeknus. IlpoaykTtruBHas
uHpekus.  JluTnueckuit THIL B3auMmojeiictBus  IlepcucrenTHas uHpeKuus.
WuTerpaTuBHas HHPEKIHUS.
Bakrepuodaru: ymepeHHble U BUPYJICHTHBIE. SIBJICHNE TIN30T€HUH.
Cuctemaruka u kinaccudukaius BupycoB. Kiaccudukamnmss MexayHapoTHOTO KOMUTETA
[0 TaKCOHOMHUHM BHpycoB. OmpeneneHue NOHATUSA «BUJ BHUpyca». HomeHnknarypa
BHUpYycoB. Kputepun coBpeMeHHOH Ki1accu()UKaIi BUPYCOB.
Knaccugukarus Bupyco no bantumopy. XapakreprcTuka OCHOBHBIX TPYIII BUPYCOB 110
bantumopy.



https://en.wikipedia.org/wiki/Mycoplasmatota
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Ouenounvie mamepuanvl 071 RPOMENHCYMOYHOU ammecmayuu ¢ hopme IK3amena.
dopMa IPOMEKYTOUHOH arTecTanuu - Ik3ameH. Cucrema oreHoK: nsatudawibHas. OC

3TOr0 THUINA JAOJDKHBI BBISBISITH CTENEHb OCBOEHHSA TEOPETUUYECKMX 3HAHMW Kak 0a3y uist
(GopMHpOBaHUS  KOMIICTEHLUH, YMEHHUS MX IPUMEHATh B CHUTyalUsAX, MOJCIUPYIOIIHUX
npodeCCHOHATIBHYIO AITEIbHOCTD, a Takke chopmupoBaHHOCTh KomreTeHuuii OITK-1 u OIIK-
2, 3asBIeHHbIX B paznaene |11

oA~

10.

11.

12.

13.

14.

15.

16.

IIpumepHBbIi CIUCOK BONPOCOB K IK3aMEHY
[Ipemver wu 3amaun  mukpoOuonoruu. OOBekTHl MuKpoOHonoruu. OCHOBHBIE
HalpaB/ICHUs PA3BUTHUA COBPEMEHHOH MHMKpOOMOJIOrMM: o0Ias, MeIUIMHCKas,
CaHUTapHas, BETEpUHApHAs, IPOMBIIUICHHAs, IIOYBEHHAs, BOJHAs, KOCMHUYECKas,
reoJI0ru4ecKasi, FeHeTUKa MUKPOOPTaHU3MOB, SKOJIOI'MSI MUKPOOPIaHU3MOB.
HcTopust BOSHUKHOBEHUS U Pa3BUTUS MUKPOOHOI0ruu. OTKPHITHE MUKPOOPTaHU3MOB A.
Jlesenrykom. Mopgonorudeckuit nepuo]] pa3BUTUS MUKpoOnosoruy. @U3noI0rHuecKui
nepuoJl pasBuThs MHUKpoOuonornu. Hayunast nestensHocTh JI. Ilacrepa (u3ydenme
MPUPOJIBI OpOKeHU, MHPEKITMOHHBIX 3a0oieBannii). MccnenoBanus P. Koxa B obmactu
MeAUIMHCKOW MukpoOuonornu. Bxmag WU. M. MeunukoBa, H. ®. Tamamen, C. H.
BuHorpaackoro u Ipyrux y4eHslX B pa3BUTHE MUKPOOHOJIOTUH.
CoBpeMeHHbIH NepHoJ] pa3BUTUSL MUKpoOUoioruu. Vcnonb3oBaHue MUKPOOPraHU3MOB B
OMOTEXHOJOIMH, OMOTHAPOMETAIUIYpruM, Ouopemenuanuu. MHKpOOHOIOrHUECKUE
npenaparsl Uil 3alUThl pacTeHUd Ha ocHOBE Bacillus thuringiensis. buoynoOpenus Ha
OCHOBe a30ThuKcUpyromux oakrepuil. Mukpo6Has yrunuzanus ThO n apyrux oTxo0B.
[Tosryuenue OUOTONIINBA.
ITpokapnoTHBIE ¥ 3yKapUOTHBIE MUKPOOPTraHU3MbI, OCHOBHBIE Pa3/INYUsl.
Mopdonorus npokapHor.
CrpoeHne, XUMHMUYECKHI cocTaB M (YHKIMM KOMIIOHEHTOB HPOKAPUOTHOM KIIETKH.
[Mutonnazma. Pubocombl. BHyTpuIHMTOIIa3MaTHUYECKUE BKIIOYEHMS: XJIOPOCOMBI,
(buKoOMINCOMBI, KapOOKCHCOMBI, a3pOCOMBI, MarHeTOCOMBI, 3allacHbIE BEIIECTBa,
oenkoBeie BKIroueHus y Bacillus thuringiensis. Buyrpunuromniazmarnyeckue MeMOpaHbI
(poTocunTETHUECKHE MEMOPAHBI U JIP.).
I'enetnueckuit  anmapar npokapuoT. Hykieomn. IDmasmuael. Murpupyromue
TeHETUYECKUE 3JIEMEHTHI (TPaHCIIO30HbI, |S-3meMeHTHI).
[uromnazmaruueckass memOpana (L[IIM) mpokapuor, XUMHUUYECKHI COCTaB, CTPYKTYpa,
¢ynkuuu. Ocobennoctu LIIM apxeil. Mexann3Mbl MEMOPaHHOTO TPAHCIOPTA.
Kiterounas creHka mpokapuoT. XUMHUYECKHH COCTaB U CTPYKTypa KJIETOYHOM CTEHKH
Oaktepuil. ['pammonoxurenbHble W TpaMoTpulareibHble Oakrepuu. OcCoOEHHOCTH
KJIETOYHBIX CTEHOK apxei. @YHKIMN KJIETOYHON CTEHKH IPOKAPHUOT.
Kancysmbl, cM3UCThIE CIOU U YeXJIbl. XUMHUYECKHI COCTaB, CTPYKTypa, (QyHKIHH.
KryrukoBbiii anmapar Oaktepuil. CTpoeHHe, XUMHYECKHH COCTaB, pacHOJIOKEHUE
KTYTUKOB. MeXaHM3M JBM)KEHUS. MUKpPOBOPCHHKHU: OOBIKHOBEHHbBIE MNWJM, F-mium.
XUMHYECKUH COCTaB, CTpOeHUE, HYHKIIUH.
OCHOBHBIE ~THIIBl JBWKEHHS NPOKAapuUOT (IJIaBaHUE, «POEHHUE», CKOJIbKEHHE,
MOJATATHBAOLIEE IBUKEHHUE U Ap.). TaKCHUCHI Y TPOKAPHOT.
Mopdodonoruuecku auphepeHIupoBaHHbIE KIETKH NPOKAPUOT. DHIOCIOPHI, IUCTHI,
aKHUHETBI, SK30cnopbl. ['opMoronnn, 6a€oucTbl, reTePOIUCTHI, OAKTEPOUIBI.
OHAOCHOPBl  TPAMIIOJIOKUTENBHBIX OakTepuif, oOpa3oBaHHWE, XUMHUYECKHIl COCTaB,
CTpOEHHUE, CBOMCTRA.
Pasmuosxenune npokapuot. Crioco0sl pazmMHoxeHus. bunapaoe aenenue. @a3pl aMUTO3A.
ITouxkoBanue. MHOXECTBEHHOE [CJICHUE.
Poct kmetok u poct momymsiuu Oaktepuil. Ilapamerpbl MHKpPOOHOTO pocTa: Bpems
TreHepaluy, yaeiabHas CKOpOCTh pocta. Poct Oaktepuii B MEPHOIUYECKON KYJIBTYypE.
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Kpusas sxcnioHeHImansHoro pocta. HempepsiBHOE KynbTuBUpOBaHue. Poct GakTepuit B
xemocTtare. YpaBHeHue MOHO; KpUBasi HAaCHIIICHUSI.

OtHomenue nmpokapuoT K O (obsmratHbie a3poObl, MUKpoa3poduibl, (haKyIbTaTHBHBIC
aHadpoObl, 0OJIUraTHBIE aHA’POOBI, A3POTOJIEPAHTHBIE aHAIPOOHI).

BnusiHue Ttemmeparypbl Ha JKH3HEAEATEILHOCTH MHKPOOPTaHU3MOB. TemmepaTypHBIi
nuarnasoH. [lcuxpoduibl, Me30(uIIbI, TEpMOPHUIBI M UX PACIPOCTPAHEHHE B MPHUPO/IE.
Mexanu3mbl Tcuxpo- U Tepmoduinu. Mcnonb3oBaHuE BBICOKMX TEMIEpaTyp JUis
MHAKTHBALIMM MHUKPOOPraHMW3MOB. VICroNb30BaHME HM3KUX TEMIeEpaTyp AJs XpaHESHHUs
MHUKpPOOPTaHU3MOB.

Bmusane pH cpenbl Ha  KU3HEAEATENBHOCTH MHUKPOOPTaHU3MOB.  AIMI0(HITHL,
HelTpodwibl, ankanopuibl, UX paclpocTpaHeHue B npupone. Mexanusmbl pH-
rOMeOocCTasa.

XYUMUYECKUN COCTaB MPOKAPUOTHOM KiIeTKH. [luiieBbie MOTPeOHOCTH MPOKAPHUOT.
Hcrounnku yriepoma. ABTOTpodbl u rerepoTpodsl. CanpopuTbl U MapasuThL.
Onurotpodsr u konuotpodsl. Hcerounuku aszora, cepol, gochopa. HeobxonumocTsb
HOHOB MeTauioB. [lorpeOHOocTH B (akropax pocta. AyKCOTpdBI U TPOTOTPODEL.
['uapoauTHKY, TPYNIBI THAPOIUTHKOB. ['a30Tpodmi.

Pa3znooOpasue crmoco0oB CymiecTBOBAaHHS U THIIOB JKU3HU y pOoKapuoT. Potorpodus u
xemotpodus. Jlurorpodus u opranorpodus. ABrorpodusi u rereporpodus. CrnocoObl
CymecTBOBaHMs mpokapuoT (8 tumoB). OOiurateeli W (DaKyIbTATHBHBIA  THII
MeTabonu3ma.

[lpyHIM TPUTOTOBICHHUS THTATENBHBIX CpeA. THIBI Cpea, HCIOIb3yeMble IS
KYJIbTUBHUPOBAHUS MUKPOOPTAaHU3MOB. Y CJIOBUS KYJIbTUBHPOBAHUS MUKPOOPTaHU3MOB.
OO6mas xapaktepuctuka opoxkeHuit. Onpenenenue noHATUs «OpoxkeHuey. bpoxenue kak
sHepreTudeckuil nporecc. OnpeneneHne NOHATUS «cyOcTpaTHOe (hochopUIMpOBaHUE.
COpaxxuBaeMble U HecOpaxuBaeMmble coeAuHeHMs. IIpoaykTel Opo’KeHHH, BHJIBI
OposxeHuit. YepThl IPUMUTHUBHOCTH OpOKEHU.

['omodepmenTaTuBHOE MOJIOYHOKHCIIOE OpoXKeHHE. Broxumus mporiecca.
XapakTepucTUKa roMOpEpPMEHTATUBHBIX MOJIOYHOKHUCIBIX OAaKTEpHid, pacpocTpaHeHHe
¥ pOJIb B IPUPOJIE, UCIIOIB30BAHNE B MUIIEBON MPOMBIIIICHHOCTH.
['eTepodepMeHTaTUBHOE ~ MOJIOUHOKHCIOE  OpokeHue.  buoxumms — mpomecca.
OxucnutenbHblii neHTO30(ochaTHbI MyTh. ['eTepodepMeHTaTUBHBIE MOJIOYHOKHUCIIBIE
OaKkTepuM, pacupoCTpaHEHHE U poJib B MPUPOJE, HCIOJIb30BAHUE B IHILIEBOU
IIPOMBIIIJICHHOCTH.

CrnuproBoe 6poxkenue. OOpa3oBanue 3taHoda apoxkamu. OTHomeHue npoxokeit k Oa.
Oddexr Ilactepa. Dddext KpeOrpu. XapaxrepucThka IpoXKKeH, TPOMBIIUICHHOES
ucnonb3oBanue. O6pazoBaHue 3TaHOA OAKTEPUAMH.

MacnsHokucnoe OpoxkeHue. buoxumusi mporecca. XapakTepucTuka OakTepwii poja
Clostridium. Caxapomutndeckue, MpOTCOIUTHIECKUE, ITYPHHOIUTHYECKAE KIOCTPUINU.
PacnipocTpanenue n 3HaUeHUE KIIOCTPUINEB B MpHpoie. [IpakTrHueckoe UCIoIb30BaHue.
Bakrepuanbubiii poTocuHTe3. OKCUTEHHBIE M AaHOKCUT'€HHBbIE (DOTOTPO(HBIE OAKTEPHH.
[TurmenTbl aHOKCHreHHBIX (oToTpodHbIX Oakrepuil. doToCHHTETHUECKHH ammapar
AQHOKCUTEHHBIX (OoTOTpoHBIX OakTepuil. MexaHW3M aHOKCUIE€HHOTO (OTOCHHTE3A.
Onpenenenne moHaTHs «hotodochopuupoBaHue». XapaKTEPUCTUKA AHOKCHUTEHHBIX
¢dororpodHBIX OakTepuil, UX PaCHpPOCTPaHEHUE U POJIb B MpHpoje. becxmopodumnbHbii
doTocuHTE3 ramo0aKkTepHil.

AspoOHoe npixaHue npokapuoT. CoctaB U (YHKIMOHUPOBAHHUE JbIXaTENbHBIX LIETEH y
npokapuot. Onpeenenre NOHATUS «OKUCTUTENbHOE PochOopUIupOBaHUE).

['pynmbl  a3poOHBIX XEMOOPTaHTPO(HBIX OakTepuili: MeTaHOTPO(BI U METHIOTPOQHI,
aMMOHHU(DHUIMPYIONTHE U TIEJUTI0JI030Ppa3pyIIAIIINe OaKTePUH.
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XemocuHTe3. OCOOEHHOCTH JABIXaTEIBHBIX IIEMEld XEMOJUTOTPOMHBIX MPOKAPHOT.
['pynnbl XeMOTUTOTPO(PHBIX MPOKAPUOT: HUTPUDUIIUPYIOIINE, THOHOBEBIE, BOJIOPOTHBIC
OakTepuu, Kele300aKTepru, KapOOKCHI00aKTEPHH.

AmnaspobHoe apixanue. OmpeneneHue TOHATHS «aHa’dpoOHOe apixaHuey. HurpatHoe,
cynbhaTHOE, CEpHOE, KAPOOHATHOE, «KEJIE3HOE» JbIXaHHE.

Cucrematuka npokapuot. Homenkiarypa u knaccudukarus 6akrepuii. Konuenius Buga
y IpoKapuoT. [TOHATHS «IITaMM», «KJIOH», «KYJIbTYpay, «BapuaHTy». [ eHOoCcHCcTeMaTHKa 1
denocucremaruka. Apxen u 6akrepun. OTINYNS U YEPTHI CXOACTBA apXei ¢ OaKTepusIMu
¥ 9yKapHoTaMH. XeMOTaKCOHOMUYECKHE 0COOCHHOCTH apXeil.

Wnentudukamus Oakrepuil. Mopdonorndeckue, THHKTOPUAIbHbBIEC, KyJIbTypalbHBIC,
(Gu3n0IOro-ONOXMMHUYECKHe, ceposiorHueckue npu3Haku. Cucremarnka OakTepuil Ha
OCHOBE TeHeTHYeckoro pojcTtBa. 16Sp-PHK-cucrema wuneHtuduxanmm mnpokapHuoT.
Hcronp30BaHue  XEMOTAKCOHOMHMYECKHMX  TNPHU3HAKOB IS HMJICHTU(HUKAIWU.
WnenTudukanyst HeKyJIbTUBUPYEMbIX MUKPOOPTaHU3MOB.

Omnpenenutenn Oakrepuit. [lpuHIMN pacrnpeneneHuss Marepuana B ONpeeTUTENe
Oaxrepuii bepmxu (1994 r.). @uoreneTnveckas cucrtemMa Kiaccu(UKau TPOKapuoT B
«PykoBoactse beppku o cucrematuueckoi 6aktepuonoruu (2001-2007 rr.)».
Cucrematuka apxeil. Jlomen Archaeca. ®unym Crenarchaeota (kpeHapXeoTsl).
Mopdonorus, merabonuszm, Mecta obutanusi. @unym Euryarchaeota (3BpuapxeoTsi).
XapakTepuCcTUKa METAHOTCHOB M JKCTPEMAlbHO TalO(QMIBHBIX apxeil: Mopdoiorus,
MeTaboNu3M, pacnpocTpaHeHWe B Tpupoje. lcmonp3oBaHME METaHOTEHOB  JUIS
MOJTy4YCHHUSI METaHa.

Cucremaruka Oaktepuii. Jlomen Bacteria. ®unym Actinomycetota (Actinobacteria).
Mopdonorust akTuHOOaKTEpUiA, META00IHM3M, paclipocTpaHeHue B pupoje. BaxHeiimme
IpeJCTaBUTENN. AKTUHOOAKTEPUH — MPOIYLEHTHl aHTUOMOTUKOB. MexaHu3M JiefcTBUA
aHTUOMOTHKOB. [laToreHHbIe aKTUHOOAKTEPHUH.

®unym Chlamydiota. Mopdonorus, mukn pasButus, MeTadbomu3M. 3aboseBaHus,
BBI3BIBAEMBIE XJTAMUIHSIMU.

®unym Chlorobiota. Mopdosorusi, Mmerabonu3m, pacnpocTpaHeHHe B IPUPO/IC.

dunym Chloroflexota. Mopdosorust, MeTabo13M, pacrpocTpaHeHHE B TIPUPO/IE.

@unym Cyanobacteria. Mopdonorusi, MeTaboiaM3M, pacnpoCTpaHEHHE B MPHUPOJIE.
3HaueHue IMaHOO0aKTEPUH.

@unym Bacillota (Firmicutes). Xapakrtepuctuka kiaccoB Bacilli u  Clostridia:
MOpGOJIOTHsI, METaboIM3M, pacIpOCTpaHEHHEe B TPHPOJE, 3HadeHWe. Baxkneimme
NPEJCTaBUTENN — CallPO(UTHBIE U TATOTCHHbBIE BUIBI.

®unym Nitrospirae. Mopdosnorus, Meraboian3M, Mmecta 0OuTaHus, poJib B IPUPO/IE.
@unym  Pseudomonadota  (Proteobacteria). KpaTkas  xapakTepucThka  Kiacca
Alphaproteobacteria. TTopsnok Rhizobiales. Xapakrepuctruka ki1yOeHbKOBBIX OaKTepHii
p. Rhizobium. Mexanusm a3zordukcanuu. XapakTepucTHKa OaKTepuil MopsaKa
Rickettsiales.

®unym  Pseudomonadota  (Proteobacteria). Kparkas  xapakTtepuctika — Kiacca
Betaproteobactereia. [Topsmox Neisseriales: mopdomorus, MeTaboiu3M, IpeICTaBUTEIH.
[Topsinok Nitrosomonadales (HuTpudukarops! nepBoit ¢assr).

®unym  Pseudomonadota  (Proteobacteria). KpaTkas  xapaktepucTtuka  Kiacca
Gammaproteobacteria. Ilopsimox  Enterobacteriales, cemeiictBo Enterobacteriaceae —
Mophosorus, MeTaboau3M, pacrpocTpaHeHue, 3HaueHue. TUmoBoil poa cemencTBa — poj
Escherchia. Xapakrepuctuka Escherchia coli. E. coli xak canuTapHO-TIOKa3aTenbHBIN
MuKpoopranusMm. Komu-tutp, Komu-uHaekc. IlaToreHHble MPEACTAaBUTENH  CEM.
Enterobacteriaceae:  p. Shigella, p. Salmonella. CewmeiictBo  Yersiniaceae:
xapakTepucTrka Yersinia pestis — Bo3Oymurenas uymbl. Ilopsmox Pseudomonadales,
cemeiictBo  Pseudomonadaceae. Xapakrepuctuka THIoBoro poaa Pseudomonas.
[MTopsimok Vibrionales. Xapakrepuctuka tTumosoro poaa Vibrio.
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dunym Spirochaetota. Mopdosorus, meradbonusm, Mecta oOuTaHusA. [laToreHHbIC IS
YeJI0OBEKA CIIMPOXETHI.

dunym Mycoplasmatota. Mopdororus, mMerabonus3M, pacnpocTpaHEHUE B IPHUPOJIE.
[TaToreHHsle AJIs1 YETOBEKA MUKOILIA3MBI.

[Tpuonsl. Mctopust u3ydeHusi mpuoHHBIX Oosie3Hel. CTpykTypa mpuoHOB. Perumkarus
npuoHoB. HacnenctBenHas u wuHpexkunonHas (opMbl NPHOHOBBIX Oone3Hei. [lytu
3apa)KeHHsl IPUOHAMHU.

Bupycer: omnpenenenue, npupoma. OcoOEHHOCTH BHPYCOB, KakK >KMBBIX OPTaHU3MOB.
ITpoucxoxxaeHue BUPycoB. 3HAUCHUE BUPYCOB.

®opma, pazMepsl, CTPYKTypHasi OpraHu3anysi U XMMHUYECKUH COCTaB BUPYCOB.

Tumnsl B3auMozelcTBUS BUpyca U KIETKH. AOOPTUBHAs, NPOIYKTUBHAS, MHTEIpaTUBHAsA
uHOeKH. PerumKkaTuBHBIN UK BUPYCOB (IIPU JTUTUYECKOM B3aUMOJICHCTBUU BUpPYyCa C
KJICTKOM).

bakrepuodaru. Mopdonorus u crpykrypa OakrepuodaroB. BzammopeiictBue ¢aros
c Oakrepusimu. BupynentHsle u ymepeHsble ¢aru. Jlutndyeckuid nuki. JIu3oreHHbIH
iK1, bakrepuanpHblii MMyHUTET. BbInenenue u BbIsiBIeHHE OakTepuodaros. Poib
Oaktepuodaros B bnochepe. Ilpumenenue 6akrepruodaros.

[Mpunmuner  cucrematukn W kiaccudukanmm — BupycoB.  Kiaccudukanums
MexayHapoIHOTO KOMMTETa IO TAaKCOHOMUHM BupycoB. Kpurepum xiaccuduxanuu
BupycoB. TakcoHomusi BupycoB. OrmnpeneneHue TMOHATUS «BHA» Yy BHPYCOB.
Howmenknarypa BupycoB. Kiaccudukauus BsupycoB mno baarumopy. IIpunHnummns
Kjaccu(puKanuy BUPYycoB 1o bantumopy.

Kparkas xapakTepucTiKa OT/IeIbHbIX TPYII BUPYCOB!

(I) Bupycsl, conepxamue nasyuenodeunyro JHK wu ne wumeromme PHK-cragum:
cemeiictBo Herpesviridae  (repmecBupycsl, Bupyc OmmrteiiHa-bappa); cemelcTBo
Papovaviridae (nmamwmuiomaBupychl); cemericteo Adenoviridae; cemetictBo Poxviridae
(BUpYyC HaTypallbHO# OCIBI, BUPYCBI OCIIbI HACEKOMBIX); cemeiictBo Baculoviridae —
0COOEHHOCTH 0aKyJIOBHUPYCOB.

(IV) Bupycel, conepxamue oaHouenodeunyo wmoiaekyny PHK mnonoxutenbHoM
HOJISIPHOCTHU: ceMeiicTBo Picornaviridae (Bupyc moimoMuenura, BO30yIuTe b BUPYCHOTO
rematuta A); cemeiictBo Flaviviridae (Bupyc kiemeBoro sHiedaaura);, ceMeHCTBO
Coronaviridae.

(V) Bupycsl, conepxkaiue oaHouenoueunyro Mosexyny PHK HeratuBHON uiau ABOHHOMN
nosispHoctu: cemeiicteo Orthomyxoviridae (Pox Influenzavirus); cemeiictBo Filoviridae
(Bupycel MapOypr u D001a).

(VI) Bupycsl, conepxamue omHorenodednyro mojiekyny PHK u umeromume B cBoem
KHU3HeHHOM mukie craguio cuHreza JJHK wa martpune PHK: cemeiictBo Retroviridae
(OHKOBHPYCHI, BUPYC UMMYHOEPHUIINTA YEIOBEKA).

Bupounnsr.

Mukpockonuueckune Tpuobsl. MUIIEISIpHBIE U IPOXIKeBbIe GopMbl TprOOB. Mopdonorusi.
Crioco6b1 pasMuokeHus. Tun nurtanus. Knaccudukanums. Kpartkas xapakTepucTuka
OTIIENbHBIX TPYII MHKPOCKONMUYECKHUX rpuboB. PacmpocTpaHeHue, poib B MPUPOJE,
IIPAKTUYECKOE UCTIOIb30BAHUE.

VYyacTre MUKpOOPraHu3MOB B KPYrOBOPOTE yIiiepo/ia, a30Ta U CephbI.

B3anMooTHOIIIEHHST MUKPOOPIaHM3MOB MEXAY COOOH M C JpYTMMH OpraHu3Mamu
(cuMOMO3Bl, MyTyaJIN3M, KOMMEHCAIN3M, METa0N03, Mapa3uTH3M U JIp.)

HakonurenbHble KyIbTyphl M NPHHLUUI 3JEKTHUBHOCTH. YHCTBIE KYyJIBTYpBI, METOJbI
NOJIy4EHUs], 3HAUCHHE.




64. IloHsATHS «CTEpHIM3ALUY, «ne3uHpexnus». MeToapl CTepHIIN3aIliH, HCIOIb3yeMbIe B
MHKPOOHOJIOTHYECKOM IPAKTHKE.

Paspaboruuk:

%‘—W nmoueHT O. @. Barunna
(moamuce)

IIporpamma coctaBieHa B cootBercTBHH ¢ TpeGopanusMu ®I'OC BO 1o HampasieHHIO
noaroroBku 06.03.01 «buonorus» mpodumsm: «BroXuMus», «30010rUs GECIIO3BOHOUHBIX Y,
«300JI0THSI TTO3BOHOYHBIXY, «Muxkpobuomorus», «O0mas 6oranuka», «DH3HKO-XUMHUYECKas]
OHONOrUs ¥ GHOTEXHOJIOTUSY, «DUIHOTOTHSY.

[Iporpamma paccMoTpeHa Ha 3aceanum Kadeapbl MUKPOOHOIOTHH

«IP 0% 2021r. iz
IIpotokon Ne £ 3as. Kadenpoii - b. H. Orapkos

7 7

Hacmosuyas npoepamma, ne moocem 6vimv 60cnpouséedena nu 6 xaroii gopme 6e3
npeosapumebHO20 NUCLMEHHO20 PA3PeUuLeHUs Kagheopbi-paspabomyura npozpammbi.

36



