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l. Less u 321244 AMCHUILVINHBI
Heasn: popMupoBaHue y cTyneHTOB 0a30BBIX TEOPETUYECKUX U MPAKTHUECKUX 3HAHUU B
001acTH MUKpPOOMOJIOIMH, HMCXOIS M3 JOCTHKEHUH 5TOW HAyKh B IOCIEIHME TOABI U ee
IPAKTUYECKON 3HAYMMOCTH JJIs1 YEJIOBEKA.
3agaun:

— OCBOGHHE 3HAHUH O KIETOYHBIX CTPYKTypax H Au(QQepeHIUpPOBKE MPOKAPUOT,
MeTa0O0IMUECKUX Mpoleccax, 00ecleurBaolMX MHOroo0pasue Crnoco0oB UX CYIIECTBOBAHHUSA,
TEHETUYECKUX MEXaHW3MaX, NPUHIHIAX WICHTU(UKAIUK W KIACCUPUKAMH MPOKAPUOT,
3HAKOMCTBO C OTJICJIbHBIMU I'pyNIaMu OakTepuil u apxeii;

— 3HAKOMCTBO C Pa3HO00pa3ueM U CUCTEMaTHKONH MUKPOCKOITMYECKUX TPUOOB;

— TMOJy4Y€HUE 3HAHUH O CTPOEHHMM U XHMHYECKOM COCTaBE€ BHPYCOB, OCOOEHHOCTAX
OpraHM3alyi UX T€HOMa, TUIIaX B3aUMOJEHCTBUS C KJIIETKOM, MEXaHU3Max peIUIMKallui, OCHOBaxX
COBPEMEHHOM CHUCTEMaTHKE BHUPYCOB, CTPYKTYpHOH OpraHuzanuu, (U3MKO-XUMHUYECKUX
CBOMCTBaxX U PEIIMKAI[UHU IPUOHOB;

— 3HAaKOMCTBO C OCHOBAaMHM MHUKpPOOHOH SKOJIOTMM: THUIIAaMU  B3aUMOJCHCTBUI
MHUKPOOPTaHU3MOB APYr C APYrOM M APYTUMH OpTaHU3MaM, BIUSHUEM (U3NKO-XUMHYECKUX
(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 OXPaHbl OKPYXKAloMeld Cpeasl 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,
MPUMEHSIEMBIMU IIPU MUKPOOUOJIOTUYECKUX UCCIIEIOBAHUSX.

1. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OITIOII BO

2.1. Yuebnas muctmmumHa b1.0.24  «MuKpOOHONIOTHS ¥ BHPYCOJIOTHS» OTHOCUTCS K
oOs3arenpHOM yactu biioka 1 {ucuuminzel (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. [lepedens mocnenyomux y9eOHbBIX AUCIUIUIMH, IJI KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHUS U HaBbIKM, (OpMHpyeMble JaHHOW yueOHOH nucuumianHoil: «buorexHomorus», Bce
JUCIHUIUIMHBI TTpoduns «Mukpobuosnorus», a takxke BoinonHeHne BKP crynentamu npoduis
«MUKpOOHOIOTHS».

I1l.  TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUS JNCHUIIJIMHBI

[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 npuMeHsTh 3HaHHWE OMOJIOTHYECKOTO pa3HO00pa3usi 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,
UCTOJIb30BaTh (PU3MOIOTHYECKHE, UTOJIOIMYEeCKHe, OMoXuMHuYeckue, Onodusnueckue MeToabl
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] KOMIIEeTEeHIUH

KoMmnerennus HNuauxaropsl Pe3yabTaThl 00yyeHus1
KOMIIETCHIIUH
OIllK-1 MK onx-11 3HaTh: pa3HOOOpa3ue MPOKAPHOTHYECKHX H
CIIOCOOCH MPUMEHSTH | 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 Guocepe;
TPUHLIUIIBL COBPEMEHHOI CHCTEMaTHUKHU
HaOJII0IeHN, . 9
OakTepHi, apxem, BUPYCOB, o011Lyt0
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. MOCJEAYIONMX  JUCHUIUIMH,  BBIOJHEHHS
HayYHO-HCCIIEI0BATEIBCKOM paboTEI,
BBITYCKHBIX KBaJIM(HUKAITHOHHBIX pabor,
IPUMEHITh B CHUTYyallHsiX, MOJACIHUPYIOLINX
po(eCCHOHANBHYIO eITEBHOCTb.
Brnanets: OCHOBHBIMH MOHSTUSMH u
TepMHHAMHU, UCTIOJIb3YeMbIMU B
MHKpPOOHOIIOTHH.
HIIK onk-1.2 3HaTh: NpaBWia M TEXHUKY OE€30MaCHOCTH NpHU
VYMeer MIPUMEHATH METOOBI pa60Te B MHKpO6I/IOHOFI/I‘IeCKOﬁ na6opaTopI/H/1,
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  IIPUTOTOBIICHUS
HCIOJIb30BATh (OKMBBIX» 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
OpraHu3ai 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 TEHETHYeCKHe 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 MOJIX0AaX, HCIOIb3YyEeMBIX IS
H3yYCHHS 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 peann3yeTcs ¢ UCII0JIb30BAHUEM IEKTPOHHOI'O 00YUYEHHUS U AUCTAaHLIMOHHBIX 00pa30BaTEIIbHBIX TEXHOIOIMH 36 YacoB.

®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 Pa3aen aucuuILIMHbI/ TEMA Bunsr yueOHOM paboTHI, ®opma TeKYLIero
n/n BKJIFOYAsi CAMOCTOSTENbHYIO Pab0OTy 00yHaIOIIMXCS, MPAKTHYECKYIO | KOHTPOJIsS
5 HOJTOTOBKY ¥ TPYIOEMKOCTb ycHeBaeMoCTH /
= £ (B "acax) ®opma
% g MPOMEKYTOYHOI
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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, HH(pOPMALIHOHHO-
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 PEKOMEHIyeMOH — 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
9HEPruH, OCHOBaHHble  Ha|[loAroToBKa K MPaKTHYECKOMY 3aHATHIO (KOJUTOKBHYM Ne 6) ¢ crya. By3oB/ 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, WH)OPMAIIHOHHO-

CIIPaBOYHBIC M MOHMCKOBBIE CHCTEMBI (CM.
paszzen 5).
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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 : y4e6. 1
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 CBsS3aHO Ha3BaHHE pOJNA, M HA YTO YyKa3bIBacT 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 MuKpoGHonorIH : yaeb.
- Corynebacterium diphtheria pabore nocoue s cTyz. By308 / 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‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe .
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
CHCTEMATHUKa BbInonHeHIE MTHCHMEHHOM PaboThI By308 / B. T. Emues, E. H. Muuycrus. —
MHUKPOCKOIINYECKUX IPUOOB 1) DOuromomnarorennsie aeiirepomunetst (poma  Verticillium, M. : Jipocpa, 2006. — 445c.
Paecelomyces, Beauveria, Metarhizium). Barammaa O. ®. Masii mpakTHicyM o
2) I'pudkl poga Trichoderma: mpakTiuueckoe UCIIONLE30BaAHKIE TTuceMeRRas |mikpoGHonorHH : yiel.-METox. mocobie /
3 p pox - 1P ) 15 uen. 2 pabora O. @. Bsatuuna, H. E. Bykosckas, O. A.
Kunkuna. — Upkyrek : U3n-so Upkyr. yn-
Ta, 2009. — 130 c.
Basel JIaHHBIX, HHPOPMAIIMOHHO-
CIIpaBOYHBIE U IIOMCKOBBIC CUCTEMbI (CM.
pazzen S).
Tewma 15. IIpuonst Penpooykmusnas camocmoamenvuasn paboma Jlexmuu-npesenraiun - (OQMUOC  UT'Y -
[ToaroToBKa K MpPaKTHUECKOMY 3aHATHIO (KOJUIOKBHYM Ne 8) ¢ 1 https://educa.isu.ru)
UCIONb30BAaHUEM  KOHCIIEKTa  JIEKIMA W PEKOMEHIyeMOM basbl AQHHBIX, HH@’OPMaHHOFEHO'
CIIPABOYHBIE U TIOMCKOBBIC CHUCTEMBI (CM.
JUTEPATYPHI.
Tema 16. Bupycot patyp 2 pasnen 5).
3 16 men. KommokBuym
Tema 17. Baktepuodaru
2
Tema 19. Cucremaruka 3
BUPYCOB
Tema 20. Brustaue ¢aktopoB|Penpodykmusnas camocmoamenvuas paboma Hetpycos A. 1. Muxkpo6uosnorus / A. 1.
BHEILHEH cpenbl Ha|BBIIOJIHUTE THCHMEHHYIO PAabOTY: Herpycos, 1. b. Kotosa. — M. : U3x. tentp
KU3HECATSITHPHOCTD 1. BousHUE H3ITydeHHH Ha MUKPOOPTaHU3MBI. «Axazemnsy, 2006. —350 c.
MHKPOOPIaHH3MOB 2. BnusiHEE THAPOCTATUYECKOTO NABJICHHS HA MUKPOOPTaHU3MBL. Tuckmennas | P23 JQHHBIX, HHQOpMAIHOHHO-
. TIPABOYHBIC M ITOHMCKOBBI UCTEMBI (CM.
3 17 ven 2 CIPaBOYHEIE OHMCKOBBIE CHCTEMBI (

3. BoHas aKTUBHOCTH 1 MUKPOOPTaHU3MBL.

4. B3auMOCBsI3b MHKPOOPTaHM3MOB C OECMO3BOHOYHBIMH U
MTO3BOHOYHBIMH KUBOTHBIMHU.

5. B3auMOOTHOLIEHHSI MUKPOOPTaHU3MOB C PACTEHUSIMHU.

pabota

paszen 5).
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CamocTosiTenbHas pa60Ta 06yqa10mnxcsl

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe .
Cemectp| Ha3zBanue pa3szmena, TeMbl . Cpoku | TpymoeMKOCTb obecredyeHne caMOCTOATEIbHOM
Bun camocTosTenbHOR paObOThI 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  (GaKTepuii, Exmes B. T. MukpoGuonorss : yae6. s
AKTHHOMHIIETOB, T'pUOOB), OCYILECTBISIIOIIMX TOT WJIW HHOU Mucemennas Y308/ B: T. Emues, E. H Mumycris. -
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 camocmoamensuas paboma Baspr JaHHBIX, MH(pOPMAIMOHHO-
NIPUKITaaHOW MUKpoOuonoruu | TBopueckoe 3aJlaHHE: MpOaHAIN3UPOBATH 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,
CrocoObl  NPUMEHEHHSI M OCOOCHHOCTH  XpaHEHWs  Kak
OGuonpenapara.

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 y4eOHOro MaTepuasia

Pa3znea 1. Hayka « Mukpo0Ouo10rus», ee 00beKThl U METOAbI

Tema 1. Ilpeamer, 3axaun Mukpoduosoruu. VMicropusi BOSHUKHOBEHUsSI M pPa3BUTHE
MHUKPOOH010Tur. OCHOBHbIE HATIPABJIEHUS] COBPEMEHHOI MUKPOOHO0JI0TUN

[Ipenmer, 3amay MHUKPOOWOJIOTHH, €€ MECTO B COBpEeMEHHOH Ouonoruu. Mup
MUKpPOOPTraHMW3MOB, HX Ba)KHEHIMe CBOWCTBA, 0OIIMEe MpHU3HAKU M pa3zHooOpasue. Poib
MHUKpOOpPraHu3MoB B Ouocepe. Mcropusi BO3HUKHOBEHHS M Pa3BUTUS MHUKPOOHOJIOTHH.
OtkpeiTe MuUKpoopranu3smMoB A. BaH JleBenrykom. Hayunas nestensHocTs JI. Ilactepa.
3nauenue pabor P. Koxa s pa3BuUTHS MEAMIIMHCKOW MHKpoOuonoruu. Pa3Butue
OTEUYECTBEHHOW MuKkpoOuosornn. Hayuneie wuccnenoBanus WM. WM. MeunukoBa, C. H.
Bunorpaackoro, [I. . MBanosckoro, 3. B. EpmonbeBoit, E. B. TananaeBa u Apyrux y4yeHbIX.
CoBpeMeHHBIN ATam pa3BUTHS MUKPOOUOJIOTUU. 3HAYEHUE MOJEKYISIPHO-TEHETUYECKUX U
MOJIEKYJISIPHO-OMOJIOTHYECKUX HCCIIEIOBAaHUM B Pa3sBUTUU MHUKPOOMOJIOIMM U BUPYCOJIOTHH.
[lepcriekTHBBl  Pa3BUTUS MHKpPOOHONIOTMU H  BHUpyconorur. (OCHOBHBIE HampaBlIeHUS
COBPEMEHHOM MMKpoOHonoruu. MeaunuHcKas, caHuTapHas, BETEpUHApHAas, MPOMBIIUICHHAS,
MOYBEHHAs, BOJHAS, KOCMHUYECKass MHUKPOOMONOTHs, TE€OMUKPOOMOIOTHS, TIEHETHKa
MHUKpPOOPTraHU3MOB, 3KOJIOTHS MUKPOOPTaHU3MOB, MOJIEKYJIIpHAs 3KOJIOTUS.

Tema 2. Mukpockonnyeckne MeToAbl HCCJIeJOBAHNS MUKPOOPTraHNU3MOB

MuKpOCKONIUYECKHE METOABl U3yUYEHUSI MUKPOOPraHu3MoB. CBETOBOW MHUKPOCKOII U €ro
Pa3HOBUJAHOCTH: TEMHONOJNbHAsA, (a30BO-KOHTpPACTHAA W JIIOMHUHECIICHTHAas MHKPOCKOIHSL.
HccnenoBanust )KUBBIX U (PUKCHPOBaHHBIX 00BeKTOB. IIpocThie n auddepennnanbabie METOABI
OKpacku OakTepuid. DJEKTPOHHBIM MHKPOCKON U €ro MPUMEHEHHE B MHKPOOUOJIOTHHU.
[TpocBeunBaroLuii (TPaHCMUCCUOHHBIN) U CKAHUPYIOIUNA MUKPOCKOTIBI.

Paszpnen 2. CTpyKTypHO-(PYHKIIHOHAIbHASA XaPAKTEPUCTHKA MPOKAPUOTHOM KJIETKH.
Mopdgoornyeckasi 1MpPepeHuHPOBKA Y POKAPUOT

Tema 3. Mopdosornueckoe pasHoodpasue npoxkapuor. CTpyKTypa, XMMHYECKHI
coctaB M (YHKUMH KOMIIOHEHTOB NPOKAPUOTHOH KJeTKU. Mopdoaornueckn
au(pdepeHHpPoOBaAHHbIE KJIETKH POKAPUOT

CX0Jl1cTBO M pa3iuyure B OpraHU3ally KJIETOK 3yKapuoT U MpoKapuoT. OTIMYUTENbHbIE
0COOEHHOCTH apXeH.

Pa3mepnr npokapuot. Paznoobpasue ¢popm kineTok npokapuoT. KieTouHble acconuanim
npokapuot. CropooOpasyroiue U HecmopooOpasyromue 6akTepuu. TUIBI CIOPOOOPA3OBaAHUS.
TUuMbI )KTYyTUKOBAHUS.

CrpoeHne, XUMHUYECKUH cOCTaB U (PYHKIIUU KOMIIOHEHTOB KJIETKH.

[loBepxHOCTHBIE  KJIETOYHbIE  CTPYKTyphl.  KilerouHas  cTeHKa  IpPOKapuoT.
['pammonioxxuTenbHble W TpamMoTpuuaTenbHble Oakrepuu. CTpoeHHME W XMMUYECKHHA COCTaB
KJIETOYHBIX CTEHOK I'PaMIIOJIOKUTENBHBIX U TpaMOTpULIaTeNIbHbIX OakTepuil. Kinerounsie cTeHKH
apxeii: MceBIOMYypenHOBBIE, OEKOBBIE, reTeporoaucaxapuable. OYHKINMU KIETOYHON CTEHKH.
[IpoxapuoTsl 6€3 KieTouHbIX cTeHOK. OOpa3zoBanue L-hopm, mpoTomiactoB u cheporiacTos.

Karncyspl, cIu3ucTbie CI10u 1 4eXJbl. XUMHUYECKUH COCTaB, CTPYKTYpa U (PYHKLIUH.

MUuUKpOBOPCUHKH: OOBIKHOBEHHBIC TWIHM, F-miuau. XHWMHYECKUH COCTaB, CTPOCHHE,
byHKINN.

[TonBuxHOCTH OaKkTepUAIBbHBIX KJIETOK. JKryTHKOBBIN anmapar Oakrepuil. OcobeHHOCTH
CTpoeHHs 0a3albHOTO Tela Yy TPaMIOJOXKUTENbHBIX U TPaMOTPHUIATENBHBIX OaKTEpUH.
MexaHu3M JBUKEHMSI NPOKAPUOT, HMMEIOIIMX KIYTHKU. JIBUKeHHE B JKUAKUX cpenax
(mnaBaHue), NBIDKEHUE MO THUMY poeHus. JIBwxkenune crnupoxeT. lloarsruBarommii THII
JBUXKEHUS. [[BUXKEHHE 10 TUITY CKOJIbKEeHHsI. TaKCUCHI.

AHTUT€HHBIE CBOWCTBA IOBEPXHOCTHBIX CTPYKTYpP IPOKAPHOT.

Huromnaszmaruyeckue KIETOYHble CTPYKTyphl. Komnouanas ¢aza nuroriasMel U
CTPYKTYPHBIE 3JIEMEHTHI.
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I'enetnveckuii  ammapatr mnpokapuoT. Hykimeoun (OakTepwaibHas XpoMocoMa).
Bnrexpomocomusle monekynsl JHK. Ilmasmuasl. Murpupyromuye IeHETHYECKHE DIIEMEHTBI.
NHuceprimonnsie nmocienoBareabHOCTH (IS-3memenTsl). Tpancno3onsr (TN-371eMeHTHI).

PuGocomMbl mpokapuoT: coctaB, cTpoeHue, (GpyHKIuH. Pasmuuus pubocoM 3yKapuoT H
IIPOKApHOT.

BHyTpunuromiasmMatuyeckue  BKJIIOYEHHUs. 3allacHble  BELIECTBA:  I0JIMCAXapUIbl
(rmukoreH, Kpaxmay, TpaHylie3a), JUMUAbl (TpaHyJbl IOJH-B-OKCUMACISTHON KHCIIOTHI),
nonunenTuabl (MuaHOo(GUIIMHOBBIE TpaHyJbl IHAHOOAKTepHii), moiudocdaTsl (BOTIOTHHOBBIE
3epHa), dneMeHTapHas cepa. CTpyKTypbl (BKJIIOYEHHS), HMMEMOIIKME (YHKIHOHAIBHOE W
IPUCIOCOOUTENFHOE 3HAYEHUE: KApOOKCHCOMBI, a3pOCOMBI, MarHETOCOMBI, XJIOPOCOMBI 3€JICHBIX
Oakrepuii, (QukoOMIHCOMBI  nuaHoOakTepuii. Ilapacmopanbubie  Bkarouenusi  Bacillus
thuringiensis — GenkoBbIe TOKCHHBI, 00J1aJat0IHe U30UPATEILHON CIICIIM(DUIHOCTBIO ICHCTBUS
npoTHB HaceKoMbIx oTpsiaoB Lepidoptera, Coleoptera, Diptera.

Huromnnazmaruueckas memOpana (L[IIM) mpokapuoT: XMMUYECKHUNA COCTaB, CTPYKTYpa,
byskun. Jlokanuzamus AbIXaTeabHBIX U (POTOCMHTETUYECKUX IIeTIel TPAHCIIOPTa AJIEKTPOHOB.
Oco0ennoctu L{IIM apxeil. Mexanu3mMbl MEMOPaHHOT'O TPAHCIIOPTA.

BuyTtpunuromiazmaruyeckue MeMOpaHbl MPOKapuoT. DOTOCHMHTETHYECKHE MeMOpaHbI
(BE3UWKYJBI, JIAMEJUIbI, THJIAKOHMBI). BHYyTpHIMTOIUIa3MaTHYECKUEe MEMOpaHbl XeMOTPO(HBIX
OakTepui.

Jlenenne KiIeTKHM M crocoObl pa3sMHOXKEHUs Oakrepuil. bunapHoe nemenue. Dasbl
amuto3a. Perukanus OaxtepuansHoi JIHK, cerperamusi nykneoupa. I[lutokunes u dasa
pacxXoXKACHUsI JOYEpHUX KIeToK. lloukoBanme OakTepHii, Kak BapuaHT OMHAPHOTO JCIICHHUS.
MHOXECTBEHHOE JI€TICHUE.

Mopdonoruuecku nuddepeHINpOBaHHbIE KIETKH MPOKapHOT. [lokosimuecs (HOpMBI.
[{ucThl, akMHETHI IUAaHOOAKTEPU, SK30CTIOPbl OaKTEpUid, SK30- M 3HJIOCTIOPbl aKTUHOMHIIETOB,
SHJIOCTIOPHI TPAMIIOJIOKUTENBHBIX OakTepuil. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS SHIOCHOP, MX
CTPOCHHE, XWMHUYECKMM COCTaB. YCTOMYMBOCTH CIOP K OKCTPEMAJIbHBIM BO3JIECHCTBUAM,
IPOJIOJDKUTENBHOCTD KHU3HU criop. OOpa3oBaHUE CHELUATU3UPOBAHHBIX KIETOK (TE€TEPOLMCTHI
nuaHoOaKkTepuii, OakTepouabl KIyOEHBKOBBIX OakTepuii), ciayxXamux sl (UKcaluu
MOJIEKYyJIsIpHOro a3zoTa. Mopdonornueckn auddepeHIMpoBaHHbIE KIETKH, CIy)Kallue s
pa3MHOXXEHHUsI (TOPMOTOHUHU U 0AaEOIUCTHI [IMAHOOAKTEPUIL).

Pa3nea 3. PocT M KyJIbTHBHPOBaHME MUKPOOPTaHU3MOB

Tema 4. Poct 6akTepuii B nepuouyecKoil 1 HeNMpepbIBHOM KYyJabType

Poct knerok m poct nomynsauuii. COanaHCUPOBAHHBIM M HecOaJlaHCUPOBAHHBIA POCT.
DKCIMOHEHIIMATBHBIM POCT U BpeMsi reHepanuu. Poct OakTepuili B MEpUOAMYECKON KYIbTYpe.
Kpusas pocrta nepuoguueckoil KyiabTypsl. ®a3sl pocta. Ilapamerpsl kpuBOl pocTa: ynenbHast
CKOPOCTh POCTa, BbIXOJ OroMacchl. MeTonbl onpeseneHus yncia 6akTepuil U 6akTepuanbHON
Maccel. IIpsimMble M KOCBEHHBIE METOJBl KOJMYECTBEHHOIO Yyde€Ta MHUKpPOOPTraHU3MOB.
Onpenenenne Ouomacchl B3BemmBaHueM. OmpeneneHrHe KOJIMYECTBAa KJIETOK W OMOMAacChl
He(eTOMETPUYECKIM METOIOM.

Pocr Gakrepuit B HempepbiBHON KynbType. PocT B xemMocTaTte. 3aBUCUMOCTh CKOPOCTH
pocTa OoT KOHLIeHTpanuu cyoctpara. Kpuas HacelieHus. YpaBHeHne MoHo. 3HaueHHe MeToJ1a
HENPEPHIBHOTO KYJIbTUBUPOBAHUS JJIS M3YUYEHUS CBOMCTB MHUKPOOPTaHU3MOB U HCIOJIb30BaHUE
€ro B IIPOMBILUIEHHOCTH.

Tema 5. Ky 1bTuBHMpOBaHHE MUKPOOPTaHM3MOB

Beigenenne ¥ KyJbTUBUPOBAaHME  MHUKPOOPIaHM3MOB.  OJIEKTUBHBIE  METOHbI
KyJIbTUBHpOBaHUs. HakonmuTenbHble, 4YHMCTble, CMEIIAHHbIE KYJIbTYPhl MHUKPOOPTaHU3MOB.
MeTobl MOJIy4€HUsI YUCTHIX KYJIbTYp M MX 3HaueHHe. OCHOBHBIE THUIIBI CpEll, MCIIOIb3yEMbIE
JUIs. KyJIbTUBUPOBAHUS MHUKPOOPTraHW3MOB. YCIIOBHS KYJIBTHUBUPOBAHUS MHUKPOOPTaHU3MOB.
KyneTuBupoBanue Me30(MIbHBIX, TePMOPUIBHBIX, MCUXPO(UIBHBIX, a9POOHBIX, aHAIPOOHBIX,
(bOTOCHHTE3UPYIOUINX MUKPOOPTaHu3MOB. [ToBepxHOCTHOE U TITyOMHHOE BBIpallliBaHUE.
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[lonaBnenue pocra u rudenb MUKPOOPTaHHW3MOB MOJ JEHCTBHEM pa3IUYHBIX areHTOB.
MeTonbl cTepuIM3anuu.

Pa3znen 4. MeTa00J1M3M NPOKAPHOT

Tema 6. OOmasi XapakTepucTMKAa KOHCTPYKTHMBHOIO M JHEpPreTH4ecKoro
MeTadoaM3Ma NpokapuoT. Crnocodbl CyleCTBOBAHUSA U THUIIBI )KM3HHU Y IPOKAPHUOT

Omnpenenenre MOHATUN YHEPTETUUECKUN META0OIM3M U KOHCTPYKTHUBHBIA METaOOIU3M.
[ToTpeOGHOCTH MPOKAPUOT B MUTATENBHBIX 3JIEMEHTaX U MUKpodJieMeHTax. VIcTouHuKY yriaepoaa
JUIE KOHCTPYKTHBHOTO MeTa0oimn3Ma. ABTOTPO(BI U reTepoTpodsl; canpodUThl U Mapa3uThl
kormuoTpodsl U omurorpodsl. Mcrounmkm azota, cepbl, ¢ochopa. HeoOxomumocTs HOHOB
metauioB. IlorpeOHocTs B (pakropax pocta. [IpoToTpodsl m aykcoTpodsl. DHEpreTuueckue
pecypcbl, ucHoib3yemble mpokapuoTamu. DoTtoTpodbl U XeMOTpodbl; JUTOTPOPBH U
opranotpodsl. CodeTaHHsi OCHOBHBIX BHJIOB OJHEPreTHUYECKOrO M  KOHCTPYKTUBHOTO
MeTabonu3mMa, OMpENeNSIIOIINe CIOCO0 CYIIECTBOBAHUS MPOKAPUOT: XEMOJIUTOABTOTPOdUS,
XEMOJIUTOTETEPOTPODHS, XeMOOPTaHOAaBTOTPODHs, XEMOOOPIaHoreTepoTpodus,
dboTomuToaBTOTOPUS, (dhoTonurorerepoTpodus, (dhoToopranoaBToTpodus,
doroopranorereporpodusi. [IoHsATHE 0 MUKCOTPOPHH.

Tema 7. Ilyrm moJiy4yeHMsl JHEpPrud, OCHOBaHHbIe Ha CyOCTpPaTHOM
dochopunupoBanuu

Onpenenenus MoHATHS «OpokeHue». OOIIas XapakTEpUCTUKA IMPOLIECCOB OpOKEHUSI.
COpaxuBaemMble ©  HecOpaxkuBaemble cyOcTpaTl. Ilytm  cOpakuBaHWS  yIJIEBOJOB:
TJIMKOJTUTHYECKUN myTh (myTh DOmOnena-Metieproda-ITapuaca), OKHUCJIUTEIbHBIN
nerro3odocdaruslii (myTs BapOypra-/{ukkenca- Xopekkepa).

MomnouHokucioe romMo- Hu  rerepodepmeHTatuBHoe  Opoxenuwe.  CHHpPTOBOE,
MAacCJITHOKHUCIIOE U APYrue BUJIbl OpokeHUN. XapakTepUCTUKa MUKPOOPTaHU3MOB, BbI3bIBAIOIINX
OpO’KEeHMs; UX paclpoCTpaHEHHE B IPUPOE U MPAKTHUECKOE 3HaUECHUE.

Tema 8. IlyTu nosy4yenust JHeprum, OCHOBaHHbIe HA (poTodochopuiInpoBaHNH

OxcureHHble U aHOKCUTeHHbIe (hoToTpodHbIe OakTepuu. bakTepuanbHblii HOTOCHHTES.
[TurMeHTbl aHOKCUTEHHBIX (POTOTpOPHBIX OakTepuil. DOTOCUHTETUYECKUI ammapatr: COCTaB,
opranuzaius. MexaHu3M aHOKCUTE€HHOTro (oTocuHTe3a. [{MKIMuecKuit 1 HeUKINYeCKUHA MyTH
nepefaud  dJEKTPOHOB. XapaKTEpUCTHUKAa AHOKCUTCHHBIX (OTOTPOQHBIX OakTepuil, HX
pacrpocTpaHeHHe U pojib B IpHupoJie. bakTepropoaoncuHOBBINH (POTOCHHTE3 ranobaKTepHil.

Tema 9. Ilyru mnosy4eHusi DJHepruM, OCHOBAHHbIE HAa OKHUCJIMTEJIbHOM
(pochopunupoBanuu

AspoOHoe ppixanue. llomHoe W HemoimHOE OKHCIeHHe cyocTtpara. Ponp mukia
TPUKApOOHOBBIX KHUCIOT. JIpIXaTesbHbIE LEMU MPOKapuoT. KOMIIOHEHTH! JbIXaTeIbHON LEMH.
MexaHu3Mm OKUCIUTENbHOTO (ochopuInpoBaHus. XapaKTEpUCTUKA BaKHEWIIUX OakTepuid,
OCYILECTBIISIIOLIMX a’3pOOHOE OKHCIEHHE OENKOB, YIJIEBOJIOB, YIJIEBOJAOPOIOB U JIPYIHX
MHOTOYTJIEPOHBIX BEILIECTB (aMMOHUUTIHPYFOTITHE, YTJIEBOIOPOAOKUCIISIONINE,
HeJuTrosio3opaspyatonme  6akrepun). IIpoxkapuorsl (MeTHIIOTPO(dBI), OKHCISIONIME METaH,
METaHOJ U IPYTHe OJHOYTJIEPOIHbIE COETUHEHNS.

AHaspoOHoe apixanue. OmnpezneneHHe MOHATHS «aHa’poOHOe mAbIxaHue». JloHOpel U
AKLENITOPhI 3JEKTPOHOB, UCIOJb3YEMbIE Pa3HBIMU MPOKAPUOTAMU MPU aHA3POOHOM JIbIXaHUU.
Tumbl aHA’pOOHOTO JBIXaHUS Y MPOKAPHOT: HUTpPATHOE, Cynb(aTHOE, cepHOoe, KapOOHATHOE,
<OKEJIe3HOe» U JIpYyTHe.

XemocuHTe3. OKHCIeHHEe HEOPTaHMYECKUX CyOCTpaTOB: BOCCTAHOBIIEHHBIX COEIMHEHHUN
Cepbl, a30Ta, >Keje3a, MOJEKYJISIPHOro BOJOpOAa U Jpyrux. JlpixaTenbHble LENHU adpOOHBIX
XeMONUTOTPO(pHBIX OakTepuil. OCHOBHBIE TI'PYMIBI XEMOJIUTOTPO(HBIX OAKTEPHii: THOHOBBIE,
HUTPUGUIUPYIOIINE, BOJOPOIHBIC OaKTEPUH, KENe300aKTEPHH, KapOOKCHI00AKTEPHH.

Tema 10. BuocuHTeTHYECKHE MPOLECCHI Y NTPOKAPHOT

[Iytn ycBOeHUs YIJIEKHUCIOTH (OTOCHHTE3UpYyomuMu OaktepusimMu. Llukn ApHoHa.
Hukn KaneBuHa. YCBOGHME COEIMHEHMH a30Ta. ACCUMWIALIMOHHAs HUTPATPEIYKIUS.
®dukcaruss MOJEKyIsIpHOro a3ora. CBOOOJHOXHUBYIIME W CHMOMOTHYECKHE a30T(PHUKCATOPHI.
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Hcrnonp3oBaHne coequHEeHUN cepbl. ACCUMWISAIMOHHAS —cCyibdaTpenykuus. BropudHbie
METa0OIUThl. AHTHOMOTHKH: CHUHTE3, KiIacCU(UKAUS 10 MPOHCXOXKACHUIO, XHUMHYECKON
CTPYKTYpE, MEXaHU3MaM JCHCTBHUS.

Paspedn. S. I'eneTnka npokapuor

Tema 11. I'eHeTHKA NPOKAPHUOT

lenernyeckuit ammapar mnpokapuoT. [eHotun u ¢eHotun. HacneacTBeHHas u
HEHACJIEACTBEHHAsl M3MEHYMBOCTb. MyTalMOHHAs NPUpPOJAa M3MEHUYMBOCTU. HacTtoTa M THIIBI
mytauuid. CHIOHTaHHBIA M WHAYLUPOBAHHBIM MyTareHe3bl. PexoMOMHAnuum TIeHETHYECKOTro
MaTepuaia y npokapuot. Tpanchopmaius, TpaHCIYKIHS, KOHbIOTalUs. ['eHeTH4ecKre OCHOBBI
natoreHHocTu Oakrepuii. Henacnenyembie n3MeHeHUs! CBOWCTB OakTepuil. Mopdonoruueckue u
onoxummuueckre Moaudukaiuu. /lucconuanus MUKPOOPraHU3MOB.

Pa3nes 6. PazHooOpa3ue u cucteMaTuKa NpoOKapuoT

Tema 12. [IpuHIUNBI CUCTEMATHKHA U HAEHTU(PUKANNH POKAPUOT

[lonoxxeHne MpoKapuoT cpeau JIPYruX OpraHu3MoB. TpexJOMeHHass CUCTEMa >KUBBIX
opraum3moB K. Béze: momen Bacteria, nmomen Archaea, nomen Eucarya. [IBe oCHOBHBIE
SBOJIIOI[MOHHBIC IMHUK TTPOKapuoT: qoMeH Archaea u nomen Bacteria.

Cucremaruka npokapuoT. Pasznensl cuctematuku npokapuor. Homenkiarypa.
MexxayHapoaHbIi KOJAEKC HOMEHKIIATypbl OakTepuii. TakcoHoMmuueckue kareropuu. Konmenius
BuJa y 6akTepuil. unoreHeTrueckas U UCKYCCTBEHHAs KJIacCU(UKAILIUS TPOKAPUOT.

Onpenenurenu Oakrepuil. [lpuHIUNBI cucTeMaTU3alUM MPOKAPUOT B OIpPENEIUTENE
Oaktepuii  bepmku (1991). CoderaHue TeHOTHIHUYECKOTO M ()EHOTHITUYECKOTO IOJXOJ0B K
KJIacCU(UKAMU TPOKapuoT B PykoBojcTBe bepmkn 1o cucTteMaTHdeckodl OaKTepuooTHu
(Bergey’sManual of Systematic Bacteriology), 20012007 rr.

Wnentudukamms npokaproT. OCHOBHBIE IPU3HAKH, UCIIOIB3YEMbIE ITPH UICHTU(DUKAITIH
npokapuoT. Mopdosoro-KynpTypaibHble,  (U3HONIOr0-OMOXMMHUYECKHE, CEepPOJOrHMYEecKHe,
XE€MOTaKCOHOMMUYECKHE, D3KOJOTMYECKHE TMPHU3HAKU. [ 'EHOTUIIMYECKHE  XapaKTEPUCTUKU.
WnenTudukanyst HeKyJIbTUBUPYEMbIX MUKPOOPTaHU3MOB.

Tema 13. Kparkuii cucremaTudecKuii 0030p NpOKAPUOTHLIX OPraHNU3MOB

Domain Archaea. ®unym Crenarchaeota. OOmasi xapakTtepuctuka. Mopdoorus,
MeTabonn3M, (U3HOJOTUYECKHEe OCOOCHHOCTU. TemmepaTypHbI auamna3oH pocra. Mecta
oburtanms. Tummunble upencraBurenu kpenapxeor. dumym Euryarchaeota. Bakueiimne
(bu3HOoNIOrMYecKre rpynibl ABPHAPXEOT: METAHOTEHBI U 0OJIUTaTHBIE SKCTPEMaIbHbIE TaTOPHIIBI.
Ocobennoctu Metabonusma. OTHomeHue K (akropam cpeabl. PacrpocTpaHeHue B MpUpPOJE.
dunym Nanoarchaeota.

Homen Bacteria. Ilpusnannble ¢uiaymsl (KynbTUBUpyeMble Oakrepun). Duinymsl,
00BeAMHSIONINE HEKYJIBTUBUPYEMbIE OaKTEpUU.

XapakTepucTrka BakHeHmmx GhuaymMoB jomeHa Bacteria.

Ounym Actinomycetota. OOmasi XapakTepUCTUKa aKTUHOOAKTepuit: Mopdosorus,
MeTaboJIM3M, OTHOLIEHHE K (hakTopaMm cpejbl, MecTa oOuTaHus. BaxHelme mpeacTaBUTENN
bubL.

@unym Chlamydiota — o6nuraTHble BHYTPHUKIETOUHBIE TAPA3UTHI YEIOBEKa, )KUBOTHBIX U
npocreiimux. Mopdonorus, nuki pazButus xiaamMuanid. Oco0eHHOCTH MeTaboIu3Ma XJIaMHUINUH.
3aboseBaHusl, BbI3bIBAEMbIE XJIAMUAUSIMU.

®unym Chlorobiota — 3emenbie cepHble Oaktepuu. OOMHUraTHO aHA’POOHBIC
AQHOKCUTEHHBIE  (HOTOTPO(BI, OKUCIAIOUIME IPEUMYIIECTBEHHO IPOCThIE OpPraHUYECcKUe
BemecTBa. OcobeHHOCTH MeTaboM3Ma 1 (PU3UOJIOTHH, PACITPOCTPAHEHNE U POJIb B TIPUPOJIE.

@unym Chloroflexota — 3eneHble HUTYAThIE aHOKCUTEHHBIE (OTOTPO(DHBIE OAKTEPHH.
Ocob6ernoctu MOpdoJIOTHS U META00IMU3Ma, PaCPOCTPaHEHHE U POJIb B TIPUPOJIE.

@unym Cyanobacteria — OJHOKJICTOYHbIC, HUTYAThIE WM KOJOHUAJIbHBIE OKCHUTCHHBIE
doTtorpodHbie 6akTepuu. MeTtabomm3M U HU3NOJIOTHS. DKOJIOTHS IMAHOOAKTEPUH U UX POJIb B
IIPUPOJIE.
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dunym Bacillota (Firmicutes) — ogHa U3 OCHOBHBIX (DMIIOT€HETHUYCCKUX JIMHUHM JOMEHa
Bacteria. Knacc Bacilli. Xapakrepuctuka TunoBoro poaa Bacillus. Mopdonorus, merabonusm,
JKoJIoTHYecKne ocoOeHHocTH. Pomb B mpupoje, 3HaueHWE [UIs 4YelloBeKa. BakHewime
npencrasutenu  poga. Kiace Clostridia. Xapakrepuctuka TtumoBoro poga Clostridium.
Mopdosorus, ocoOeHHOCTH MeTaboJIM3Ma, PacIIPOCTPAHEHHUE W POJIb B IPUPOC. SHAUCHHE JIJIS
YeJI0BEKa, MPAKTUYECKOe UCIIONb30BaHNue. BaxkHeiimue npeactaBuTeny poja.

@dunym Nitrospirota — aspobubie XeMONMUTOTPO(DHI (HUTPH(PHUKATOPHI BTOPOH (assl,
xkene3obakrepun). OcobeHHocTH MeTabonu3ma u (usuosnoruu. PacmpocTpaHeHue B MpHPOJE,
pOJb B KpyroBOpoTax a3oTa, jkene3a. @uiaym Nitrospinota — HUTPUTOKUCISIONINE OaKTEPUH
(HUTpUPUKATOPHI BTOPOH (hasbl).

®dunym Pseudomonadota (Proteobacteria) — camas kpymHas ¢wia gomena Bacteria.
Kparkas xapakrepuctuka kiacca Alphaproteobacteria. I[Topsimok Rhizobiales. Xapakrepucrika
KI1yOeHbKOBBIX OakTepuii p. Rhizobium. Mexanusm azordukcaiuu. XapakTepucTuka Oakrepuit
nopsimka Rickettsiales. Kparkas xapakrepucrtuka kiacca Betaproteobactereia. Ilopsmox
Neisseriales: mopdomnorus, wmerabonusm, mnpencraBurenu. I[lopsmok Nitrosomonadales.
CemeiictBo Nitrosomonadaceae — HuTpudunmpyromnme OakTepuu (HUTPUPUKATOPHI TEPBOU
¢ass). [IpeacraBurenu, MeTaboIM3M, pacpoCTpaHEHHE U 3HaUeHHe. KpaTkas xapakTepucThka
kinacca Gammaproteobacteria. [lopsimok Enterobacteriales, cemeiictBo Enterobacteriaceae —
Mopdosorusi, MeTaboJIu3M, pPacHpoCTpaHCHUE, 3HAUYeHWE. TUIMOBOM pOJa ceMmeicTBa — poj
Escherchia. Xapakrepuctuka Escherchia coli. E. coli kak caHuTapHO-1mOKa3aTeIbHBIN
MUKpoopranuzM.  Komu-tutp,  Konu-uHIEKC.  [laroreHHble  TPEACTABUTEIH  CEM.
Enterobacteriaceae: pp. Shigella, Salmonella. CemeiictBo  Yersiniaceae. Ilopsmox
Pseudomonadales, cemelictBo Pseudomonadaceae. XapakTepucTuka THIIOBOTO  poja
Pseudomonas. ITopsinok Vibrionales. Xapakrepuctuka Tumnooro pozaa Vibrio.

@unym Spirochaetota. OcoGennoctn wmopdonorun. Tum JABHKEHHS CIUPOXET.
Mertabonusm cnupoxer. CanpouTHBIE U TATOTCHHbIE BUBI.

dunym Mycoplasmatota (kmacc Mollicutes). Mopdomorus Mukormiazm. MeTtabosn3m.
CanpoduTtHbie, CHMOMOTUYECKHE U MTATOTEHHBIE MUKOTLTIA3MBI.

Pa3nea 7. PazHooOpa3ne u cHCTeMAaTHKA MUKPOCKONIMYECKUX Ipu0oB

Tema 14. PazHooOpa3ue U cHCTeMATHKA MUKPOCKOIIUYEeCKUX IPudoB

Mopdonorust u ¢puznonorust rpudbHoOM kineTku. OcOOEHHOCTH MHILIEIHAIBHOTO CTPOCHUS,
BbICIIME M Hu3lKe TpuObl. [lokosimuecs cTpykTypsl rpu6oB. OcoOeHHOCTH NMUTaHMs rPUOOB:
canpoTpogsl, Mapa3uThl, XUIHUKH. CrIOCOOBI pa3MHOKEHUS TPUOOB: BEreTaTUBHOE, OECIHOJIOE,
MI0JIOBOE pa3MHOXKEHHE. DKOJIIOTHIECKUE TPYIIBI TPHOOB M MX MPAKTUIECKOE 3HAUCHHE.

Cucrtematuka rpuboB. I'pynna «Hwusmme rpubs»: otnenst Blastocladiomycota,
Chytridiomycota, Zygomycota u ap. «Bsicmme rpuOb» (Dikarya): otnmensr Ascomycota,
Basidiomycota. HecucremarusupoBanHas Tpynma BbICIIMX TpuboB: otaen Deuteromycota
(1eHTepOMUIIETHI, HECOBEPILIEHHBIE TPUOBI).

Otnen Zygomycota. Krnace Zygomycetes. OOmas xapakrepuctuka. [lomoBoe
pasmHOKeHue. ['omo- u rerepotaum3Mm. becnonoe pasmHoxkenue. [lopsgox Mucorales.
Okonorus. [Ipaktuueckoe 3Hauenue. Ilopsmox Entomophthorales — oGnuraTable mapa3uTsl
HACEKOMBIX H JIPYTUX WICHHCTOHOTHX.

Otnen Ascomycota. Kiacc Ascomycetes. OOmas xapaktepuctuka. [lomoBoe
pasmMHOkeHHe. @DopMupoBaHME CYMOK | TIOJOBBIX CHop. becroioe pa3MHOKEHHE.
dopmupoBanue  KoHMAMH.  Mopdonorus — KOHUAMAIbHOrO  crmopoHouieHus.  Kiace
Eurotiomycetes: npeacrasutenu poaos Aspergillus u Penicillium, ux pacnpocrpanenue, posib B
npupone M TpakThdeckoe 3HaueHwe. Kiacc Saccharomycetes, caxapoMmuuersl (CeMeHCTBO
Saccharomycetaceae). XapakTepucTrka rmekapckux apoxokeit (Saccharomyces cerevisiae).

DHTOMONaTroreHHble MUKpomuieThl (poma Verticillium, Paecelomyces, Beauveria,
Metarhizium). I'pubsr poma Trichoderma: sHroModuiIbHAasS ¥ aHTArOHUCTUYECKAs aKTHBHOCTH,
UX TPAKTUYECKOE HCIOJIb30BaHHE B OOphOE C BpEeIHBIMH HACEKOMBIMH M BO30YIUTEISIMU
0oJIe3HEH pacTeHUI.


https://en.wikipedia.org/wiki/Mycoplasmatota
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Pasznen 8. Hekiierounbie GopMbl Opranu3anuu

Tema 15. Ilpnonsl

Hctopuss OTKpBITUS MPUOHOB M H3ydeHHUs IPUOHHBIX 3a0oneBaHuil. CTpykTypa u
(U3UKO-XMMUYECKHE CBOMCTBA MPUOHOB. MOJEKYISPHBI MEXaHHU3M MPUOHHBIX HH(EKIHUH.
HacnencrBennas n nHpekroHHas (popMbl IPUOHOBBIX Oosie3Hell. [1yTu 3apaxeHns NpruoHaMu.

Tema 16. Bupycni

Hcropuss OTKpeITHA M H3Y4YeHMsT BHPYCOB. DBupycsl: omnpezaeneHue, Ipupona.
Oco0OeHHOCTH BUPYCOB, KaK KUBBIX OpraHu3MoB. [IporcxoxaeHue BUpycoB. 3HAUEHUE BUPYCOB.
®opma, pasMepsl, CTPYKTypHas OpraHuM3alMs M XUMHWYECKHH COCTaB BHPYCOB. THIIbI
B3aMMOJICHCTBUS BHpYyca U KJIETKU. AOOPTHUBHAS, MPOIYKTHBHAs, WHTETPATUBHAs MH(EKIIHH.
PennkaTuBHBINA UK BUPYCOB.

Tema 17. Baktepuogparu

Hcropus otkpreiTust 6akrepuodaros. I[Ipoucxoxnenue 6akrepuodaros. Mopdomorus u
CTpykTypa OaktepuodaroB. BzaumoneiictBue ¢aroB ¢ OakrepusmMu. BupyneHTHbIE U
ymepennble (aru. Jlutndeckuit uwmkia. JluzoreHHblil 1Mk, bakTepuanbHBII MMMYHHTET.
Brigenenue u BoisiBieHue OaktepuodaroB. Pons OakrepuodaroB B Omocdepe. Ilpumenenue
OakTeprodaros.

Tema 18. Bupounasi

Hcropus nzyuenus BuponoB. CTpykTypa BUpoua0B. JKu3HeHHbIH HuKI. [[aToreHHOCTh.

Tema 19. CucreMaTuka BUPYCOB

[IpuHuunsl cuctreMaTMKd W kiaccudukauumum BupycoB. Cucrema Kiaccu(UKalUM
BUPYCOB, MpHUHATasi MexnyHapoAHbIM KoMuTeToM 1o TakcoHoMuu BupycoB (ICTV). Kpurepuu
kjaccupukanuu BUpycoB. TakcoHoMusi BUpycoB. OrmpelesieHHue MOHATUS «BUA» Y BUPYCOB.
Howmenknarypa BupycoB. Knaccudukanus BupycoB mo bantumopy (Baltimore classification).
[Tpuniuns! knaccupukanuu BupycoB no baatumopy. CeMb OCHOBHBIX TPYHI BHPYCOB IO
bantumopy.

Pa3nes 9. Jxo/10rust MUKpOOPraHu3MoB

Tema 20. Buusnue ¢(akTOpoB BHelIHeH cpeabl HAa KU3HEAEATEIbHOCTb
MHKPOOPraHU3MOB

dusnyeckue, XUMHYECKME U  Ouonoruueckue  (akTopsl, HX BIMSHHE Ha
MHUKPOOPTaHU3MBI.

Bnusnue abuotnueckux (akTopoB cpeabl. OTHOLIEHHWE MHUKPOOPTaHU3MOB K
MOJIEKYJISIPHOMY KHCJIOPOAY: a3po0bl W aHa’poObl (obsuratHele U (pakyIbTaTHUBHBIE),
MHUKpOa3po(puiibl U a’3poToJiepaHTHblEe aHa’poObl. Tokcuueckue 3P EKTH MOJEKYISIPHOTO
KHCJIOPO/Ia U €ro NMPOU3BOAHBIX (CYMEPOKCUIHBIA aHMOH, 'MJIPOKCUAHBIM paauKai, MepeKkuch
BOJZIOpO/Aa U Ap.). 3alIUTHBIE MEXaHWU3MbI KJIETKH. BrnusHue Bumumoro cBera, Y D-uzmydeHus,
MOHM3UPYIOLIETO  M3JIyYEeHUs HAa  MHUKpPOOpraHusMbl. BnumsHue Ttemmepatypel. Poct
MHUKpPOOPTraHW3MOB B 3aBHCHUMOCTH OT TemmepaTyphl. KapauHaibHble TemmepaTypHble TOYKH.
Temmneparypubiii auanazoH. Ilcuxpoduisl, me30¢huibl, TepMopuibl. MeXaHu3Mbl MCUXPO- H
tepmodunuu. OTHOIIEHHE MHUKPOOPTaHW3MOB K KHCJIOTHOCTH cpeabl. Mexanusmsl pH-
roMeocrasa. BiusHME aKTMBHOCTM BOJbI M  COJIGHOCTHM Ha  KM3HEAEATEIbHOCTH
MUKpoOopranusmMoB. Ocmoduiel, ramopuibl, Kcepopuibl. MexaHU3Mbl OCMOQWINK U
kcepodwinu. BrausHue rumpocratndyeckoro nasieHus. bapoduinbHble UM GapoTosiepaHTHBIE
MHUKpPOOPTaHU3MBI.

buotnueckne  cBA3M € y4acTHEM  MHUKPOOPraHM3MOB.  B3anMooTHoOIIEHHA
MUKpPOOPTraHM3MOB MeEXAy co0oi u ¢ Jpyrumu opranudmamu. CumoOuos. Myrtyanusm.
Kommencanmusm. Merabuo3. AntaronumsMm. [lapasutusm, xumnudectBo. OcobeHHOCTH
B3aMMOOTHOIIIEHUH MUKPOOPTaHW3MOB C pacTeHusIMU. Pu3ocdepHas u snmdutHas Mukpodiopa.
CumM0103 KITyOEHBKOBBIX OakTepuil ¢ pacTeHusMH. @DUTOMATOTEHHbIE MHUKPOOPIaHU3MBI.
Mukpoopranu3mMbl — CHMOMOHTBI U NTaTOTEHbI HACEKOMBIX. VConb30BaHNnEe SHTOMONATOI€HHBIX
MHUKPOOPTIaHU3MOB JJIs1 OOPBOBI ¢ BPEIHBIMU HACEKOMBIMH. B3anMOCBS3b MUKPOOPTAaHH3MOB C
MIO3BOHOYHBIMHU >KUBOTHBIMU. MHUKpO(]IOpa KUIIEYHOTO TPAKTA KBAYHBIX KHUBOTHBIX B CBA3H C
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0ocoOeHHOCTsIMU WX muTaHus. HopMansHas Mukpodiopa 4enoBeka. 3HaueHHEe MUKPODIOpH B
JKU3HU YenoBeka. [[ucbakTepro3 u ero mpeaynpexaeHue. Y CI0BHO-TIAaTOTCHHBIC W MATOTCHHBIC
MUKpOOpranusMbl. PaznooOpasue naToreHHbIX MUKPOOPTaHU3MOB.

Tema 21. BuoreoxumMu4eckas 1eTeJIbHOCTh MUKPOOPTaHU3MOB

Yyactue MUKpOOPraHu3MOB B KpyroBopote yriepona. Lluki azora u cneunduyeckue
TPYIIBI MUKPOOPTaHU3MOB, YdacTBytomue B HeM. L{UKIT cepbl: cepobakTepuu U CynbQUI0TCHEI.

Pasznea 10. IIpukiaagnas MUKPOOHOJIOTHS

Tema 22. HexkoTopble aceKThI NPUKJIATHONH MUKPOOHOJIOTHH

Hcnonb30BaHne MHKPOOPraHU3MOB B OHoTexHojoruu. I[lumieBbie NpPOU3BOACTBA,
OCHOBAaHHbIE Ha MHUKPOOHOM MeTa0oiau3Me (IIPOM3BOACTBO MOJIOYHOKHUCIBIX IPOIYKTOB,
xje0oneueHue, BHUHOJETNE, MUBOBapeHue). MUKpOOUOIOrHYecKue CrocoObl MOJIyYeHUs
WHJUBUIYaJIbHBIX BEHIECTB (PTAHOJ, alleTOH, OyTaHOJ, YKCYCHas, MOJIOYHas, JUMOHHAas
KHUCITIOTBI, aMUHOKUCIIOTHI, ()epMEHThI, BUTAMUHBI, MOJIUMEPHI U T.1.). [lomyuyeHue MUKpoOHOTO

OeJka.

HpI/IMeHeHI/Ie MHUKPOOPraHu3MOB B 3APaBOOXpPAHCHHU. AHTI/I6I/IOTI/IKI/I, AJIKaJIONJBbI,

cTepounipl, (EpPMEHTHI.
OakTepuodaros.

npenaparsl

[Ipon3BOACTBO BAaKIMH,

yesoBeka (Jiakro0akTepuH, OudunymobakTepus u ap.).
B OMOTHMApPOMETAIUTYPrUu.
MHUKPOOPTaHU3MOB B Tporeccax Ouopemenuanmu. MukpoOHas yrunusanuss TBO u apyrux
otxo10B. [lonyyenune Ouorormaa.

3emieynoOpuTenbHbIe Tpenapatsl  (a30TQHUKCHpYIONe OaKTepHalbHBIE NpenapaTsl,
dbochopobaktepuH u ap.). MHKpOOHOJIOTHYECKHE MperapaThl il OOpbObI ¢ OONE3HAMH H

Hcnons3oBanue

BPEIIUTEIISIMU CEIbCKOXO035MCTBEHHBIX PACTEHUM.

MHUKpPOOPIraHU3MOB

CBIBOPOTOK. JleueOHO-TIpoUIaKTHIECKIE
BaktepuanbHble MpenapaThl, HOPMAIU3YIOIIHE MHUKPOGIOpY

IIpumenenne

OcHOBBI caHuTapHOW MuKpoOuonoruu. OrmpeneneHue oO0IEro MHUKPOOHOro 4Yucia
(OMUY). Ompenenenune caHuTapHO-MOKa3aTeNbHbIX MHKpoopranu3smos (CIIM). Tutp u unzaexc
CIIM. I'pyninier CIIM.

4.3.1. IlepeyeHb CEMUHAPCKHX, IPAKTHYECKHX 3aHATHI M J1a00PATOPHBIX padoT

Ne Ne pazgena u HaumeHoBaHUe ceMHHAPOB, TpynoemMKocTh Ouenounbie | Dopmupyembie
n/n TeMBbI NPaKTHYECKUX U J1a00pPaTOPHBIX (uac.) cpeacTBa KOMMETEeHIIUN
padot Bcero N3 nnx (MHIUKATOPHI)
yacoB | MpaKTHYe *
ckas
TOATOTOB
Ka

1 2 3 4 5 6 7

1 | Tema?2. JlabopaTopHsle 3ansaTus: «IIpasuna n OIlK-1
MHUKpOCKOIIMYECKH | TeXHHKa 0€3011acHOCTH IpH padboTe B Jlaboparopnas HIIK ongca2
€ METO/JIbI MHUKPOOHOIOTHYECKOH 1ad0paTopuu. pabota
HCCJIEIOBAHUS Mukpockonusi», «MeTobl 6 Y cTHBIN
MHUKPOOPTaHW3MOB | MHUKPOCKOTIMYECKOTO UCCIIEIOBAHUS ompoc

MUKpPOOPraHu3MoBy, «IIpoctbie TectupoBaHue
METOJIbI PUTOTOBJICHUS 1 OKPACKHU
MUKPOCKOITHYECKUX TPENapaTOBY.

2 | Tema3. JlaGopaTopHble 3aHATHS: 6 OIIK-1
Mopdonorudeckoe | «Mopdoraorust mpoKapuoT, Jlaboparopuas HJIK onx11
paszHooOpazue «CTpoeHune MPOKaPHOTHON KIETKIY, pabota HIIK onx12
MPOKAPHUOT. «Mopdonormaecku Komnoxsuym
Crpykrypa, T epeHIIMPOBaHHBIC KICTKU TectupoBanue OIIK-2
XUMHYCCKUI MIPOKapUOT». 2 TIucbmenHas HIK onx21
cocraB u ¢pynkumun | [IpakTuyeckoe 3aHATHE (KOJUIOKBHYM): pabota
KOMITOHEHTOB «Mopdonoruyeckoe pazHoobpaszue
MIPOKAPUOTHOM MIPOKAPUOTY.

KIICTKH. «CTpyKTypa, XUMHYECKHHA COCTaB U
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Mopdonornueckn (yHKIIMM KOMIOHEHTOB IIPOKapHOTHOM
muddepeHINpPOBaH | KIETK».
HBIC KJICTKH «Mopdonoruyeckn
MPOKapuoT muddepeHInpoBaHHbIE KIETKN
POKapUOT».
Tema 5. JlabopaTopHble 3aHATHS: 12 Jlaboparopnas OIlK-1
KynsTuBupoBanue «Metonbl cTepUIIU3aLUN, pabora UK opraz
MHUKpPOOPIaHU3MOB «IIpuHIUIIBI TPUTOTOBIEHUS Y cTHBIIT UK onras
MUTATENBHBIX CPEIl I ompoc
KYJIbTUBHPOBAHUS MIUKPOOPTaHH3MOB. TectupoBanue
YcnoBust KyJIbTUBUPOBAHUS», IIuceMenHas
«Konn4yecTBeHHBIN y4eT pabora
MUKPOOPTaHU3MOB.
Tema 6. OOwmas | [IpakTuyeckoe 3aHATHE (KOIOKBUYM)! 1 Komnnoxsuym OIIK-2
XapaKTepUCTHKA «O011as XxapakTeprCTHKa TectupoBanue HIIK onx-21
KOHCTPYKTUBHOIO M | KOHCTPYKTHBHOTO U 3HEPreTHYECKOI0
JHEPreTUYECKOTO MeTabomm3Ma mpokapuoT. CriocoOb
MeTaboau3Ma CYILIECTBOBAHUSI M TUIIBI XKU3HU Y
MPOKapHUOT. MIPOKApUOT».
Crroco0bt
CyIICCTBOBAHUSA W
TUOBL  KM3HH Y
MIPOKapUOT
Tema 7. [Tyt IIpakTryeckoe 3aHATHE (KOJUIOKBHYM): 4 Komnoxsuym OIIK-2
MOJTyYEHUS «IyTu nonay4yeHus SJHEPTUH, TBopueckoe UK oproa
SHEpIHH, OCHOBaHHBIC Ha CyOCTpaTHOM 3aqaHne
OCHOBaHHBIE Ha dhochopurpoBaHUm. TectupoBanue
cybcTpaTHOM
dhochopunrpoBanu
u
Tema 8. Ilytu IIpakTuyeckoe 3aHATHE (KOJIIOKBUYM): 2 Komnoxsuym OIlK-2
MOJIy4YEHUS «ITyTn nonyudeHus aHepruu, TectupoBanue K onro1
SHEpIHH, OCHOBaHHBIC Ha
OCHOBaHHBIC Ha thotodochoprmpoBaHUmY.
thotodochopmmpo
-BaHHU
Tema 9. [Tyt IpakTryeckoe 3aHATHE (KOJUIOKBUYM): 2 Komnoxsuym OIIK-2
MOJTyYEHUS «1yTy nonsyyeHus SJHEPIuH, TectupoBanue UK opron
SHEpIHH, OCHOBAHHBIC HA OKUCIIUTEIEHOM
OCHOBaHHBIE Ha (dochopunrpoBaHum».
OKHCIIUTEIHHOM
dhochopunrpoBanu
"
Tema 12. | IIpakTHyeckoe 3aHATHE (KOJUIOKBHYM): 1 Komnoxksuym OIlIK-1
TIpunuumnst «[TpuHIIUTIBI CUCTEMATUKU U Jlaboparopuas WK o1
CHCTEMATHKH 1 | UACHTU(QUKAITIN POKAPHUOT pabota K onxa2
UICHTU(HUKAIINN JlaGopaTopHble 3aHATUS 10 IIucemenHas HIK onxas
MPOKapUOT «Vnentudukanns GaxTepuii». pabora
TectupoBanue
Tema 13. Kparknii | [Ipaktudyeckoe 3aHsTHE (KOIIOKBUYM)! 2 Komnoxsuym OIlK-1
CHCTEMAaTHYECKUH «Kpatkuit cucteMaTHuecKuii 0030p TectupoBanue HIK onxaa
0030p MPOKAPUOTHBIX OPTaHU3MOBY.
MPOKapHUOTHBIX
OpPraHu3MOB
Tema 14. JlabopaTopHoe 3aHATHE: 2 JlabopaTopras OIlIK-1
PaznooOpasue u «MHUKpPOCKOTTMYECKHE TPUOBI». pabota MK onr11
cHCTeMaTHKa ITuceMmennas UK opraz
MHUKPOCKOITHYECKUX pabota UK onra3
TpudOB TecTupoBanue
Tewma 15. [Tpuonst 1 OIIK-2
Tema 16. Bupycsr IIpakTuueckoe 3aHATHE (KOJIIOKBUYM): 1 Komnoksuym WK onx-21
Tema 17. «Hexnerounsie GpopMbl OpraHu3annu 1 TectupoBanue
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Bakrepuogaru

Tema 19.
CucteMaTHKa
BUPYCOB

(IpHOHBI ¥ BUPYCHI)»

OIlK-1
HJIK og-11
HJIK onrc1.2

4.3.2. Ilepeyenbp TeM (BONMPOCOB), BHIHOCHMMBIX Ha

CTYJAeHTaMH B PaMKaXx caMocTosATebHO# 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 HCCIICJOBAaHUS 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. HakomuTesnbHbIC, YHCTHIC, 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 onras
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 noayyeHus W3yaute  criepyrommpe — TPYIIHUPOBKH  adpPOOHBIX OIlIK-2 UK ong-21
SHEpPruu, OCHOBAaHHBIC HA XEeMOOPTaHOTeTePOTO(MHBIX OakTepuil (0OCOOCHHOCTH HX
OKHCITUTEIHHOM MeTabonmm3Ma, paclpocTpaHCeHHE W 3HAa4eHHE B
(ochopunupoBaHun MIPUPOJE):
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 IPOKAPHUOT
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.  DHTOMOmATOreHHbIE  JAedTepoMHuIeTHl  (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
(haxkTopoB BHeNIHeW cpenbl | 1. BimsHue u3aydeHnid Ha MUKPOOPTaHU3MEI.
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Ha )XU3HCACATCIBHOCTD 2. Buusnaue TUAPOCTATUYCCKOTO JaBJICHUA Ha
MUKPOOPraHnu3MoOB MUKPOOPraHnU3MBbI.

2. BonHas akTHBHOCTB U MUKPOOpPTaHU3MBI.

4. B3auMocCBs3b MHKPOOPraHmu3MoB C 0eCII03BOHOYHBIMU
Y ITO3BOHOYHBIMH )XUBOTHBIMMU.

5. B3auMoOTHOLIICHUS MUKPOOPTaHU3MOB C PACTCHUSIMMU.

4.4. MeTonnueckne yKa3aHus 10 OPraHU3AIUHM CAMOCTOSITeIbHOI PadoThbl CTYICHTOB

CamocrodrenbHas padoTa CTYJEHTOB SIBJISIETCS COCTaBHOM YacThIO yUe€OHOTO Ipolecca 1
UMEeT LEeNbI0 3aKpeIyIeHue W YIIyOJieHHe TONMYYEeHHBIX 3HAHMM M HAaBBIKOB, IOHCK U
npuoOpeTeHNe HOBBIX 3HAHUM, a TaKKe BBIIOJHEHHE YYEOHBIX 3aJaHHUi, MOJATrOTOBKY K
IPEJICTOSIIUM 3aHATUSAM, 3a4€TaM U 3K3aMEHaM.

Jlis opraHu3aluy CaMOCTOATENIBHOM paboTshl Mo aucuumiimHe «Mukpobuosorus u
BUPYCOJIOTHS» UCIIONB3YIOTCS CIIEAYIoIe (DOPMBI CAMOCTOSATEIBHON yueOHOM paboThI:

- PaGoTa Haj KOHCIIEKTOM JIEKIUH.

- [TonOop, nzyuenue, aHanu3 peKOMEHI0BaHHOW JIUTEPATYPBHI.

- CamocTosTenbHOE N3YUYE€HUE OTJCIIBHBIX TeM, aparpadoB, He U3JI0)KEHHBIX B JICKLIUH.
Jns m3ydeHus TeM, HE HM3JI0KEHHBIX B JIEKIIMHM, PEKOMEHAYETCSl MCIOJIb30BATh OCHOBHYIO U
JIOTNIOJIHUTEIIBHYIO JINTEPATYPY, a TAKXKEe UCTOYHUKH, HalIeHHbIE IPH TOMOIIX HH(POPMALIMOHHO-
CIPAaBOYHBIX M IIOMCKOBBIX cucTeM. [l 3akperuieHus marepuana peKOMEHAYeTcs JiejaThb
KpaTKHE€ KOHCIEKTBI 110 TEME.

- IloaroroBka K 51a0OpaTOpPHBIM 3aHATUSM: COCTOMT B TEOPETUYECKOW MOJATOTOBKE,
HalMCaHUM OT4yeTa 1o JabopaTOpHOM paboTe, BHIIOIHEHWH NPAKTUYECKUX —3aJaHuM
(mMcbMEHHbIE pabOThl, OTBETHI HA BOIIPOCHI U T.J.).

- [lonroroBka K MpakTUYECKUM 3aHATUAM (KOJJIOKBHYM).

- BoinosiHeHne TBOpUECKUX 3aJaHUil.

- Pemienune cutryalimoHHBIX 3a1a4.

- [ToAroToBKa K TECTUPOBAHHUIO.

- [loaroToBka k 3K3aMeHy.

[TuceMenHble paboThI. [l U3yyeHUs] T€M, HE U3JI0KEHHBIX B JIEKIIMH, PEKOMEHAYETCS
MCII0JIb30BaTh OCHOBHYIO U JIONIOJHUTEIBHYIO JINTEPATYPY, a TAK)KE UCTOUYHUKH, HAJICHHBIE TIPU
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
IUIAHOM.

V. YYEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHUIIJINHBI
a) nmepeyeHb JUTEPaTyphl
OCHOBHAasl JIMTepaTypa

1. TI'yce M. B. MuxkpoOuomnorus : yueb. nns crya. By3oB / M. B. I'yces, JI. A. Muneesa. —
M. : Akagemus, 2006. — 462 c.

2. Herpycor A. U. Mukpo6uonorus / A. . Herpycos, 1. b. KotoBa. — M. : 1U3a. nieHTp
«Axagemus», 2006. — 350 c.

3. Bsrumna O. ®. Manblii mpakTHKYM 10 MHUKPOOHOJIOTHH : y4e0.-MeTos. mocodue / O. .
Bsruuna, H. E. bykosckas, O. A. Kunkuna. — Upkyrck : U3a-Bo Upkyr. yu-Ta, 2009. —
130 c.

JAOTIOJHUTEIbHAS JIUTepaTypa

1. Emmues B. T. Mukpo6uonorus : yue0. mist By3oB / B. T. Emues, E. H. Mumyctun. — M. :
Hpoda, 2006. — 445 c.

2. MenmunuHckass M caHuTapHas Mukpoowonorus / A. A. BopoOweB [u mp.]. — M.
Axamemus, 2003. — 463 c.
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3. IlpakTukym mo MHUKpOOHOJIOTHH : yuel. mocodue st ctya. By3oB / A. . Herpycos, M.

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

— 604 c.

4. KpacumenukoB A. II. Mukpobuonornueckuii cnoBapb-cupaBounuk / A. IL

Kpacunbsuukos, T. P. PoMmanoBckas. — Munck : Acap, 1999. — 400 c.

0) CIMCOK ABTOPCKHUX METOAUYECKHX Pa3padoToK:

BsaTunna O. ©. Manblii pakTUKyM TTO0 MUKPOOHOJIOTHH : yuel.-Meroa. mocodue / O. O.
Bstunna, H. E. bykosckas, O. A. XKunkuna. — Upkyrck : U3n-Bo Upkyrt. ya-Ta, 2009. — 130 c.

Y4eOHO-MeTOIMYeCKUe MaTephalibl (JICKIMHU-TIPE3CHTAIIMH 110 TEeMaM JHCIUIUIHHBI,
JOMAIlIHUE  33/IaHusl, BONPOCHI JUISI TOATOTOBKM K  KOJUIOKBHyMam, 3aJaHus  JUis
CaMOCTOATEIILHOM paboThl), pasmeinenasie B DMIOC UT'Y - https://educa.isu.ru.

B) 0a3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMbI

1. Hayuynas Dnextponnas bubnuorexka http://www.e-library.ru

2. Nndopmanmonnas cucrema «EInHOE OKHO TOCTyIa K 00pa3oBaTENbHBIM PECypcamM»
(http://window.edu.ru)

3. DU3 «bubanoTex». Aapec mocryma: https://isu.bibliotech.ru

4. OBC «M3narenbctBo «Jlauby. Anpec noctyna: http://e.lanbook.com

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

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

7. 9BC «FOPAUTY. Anpec nocryna: https://www.biblio-online.ru/

8. Db MUspmarenbckoro neHTpa «Axkamemusiy. Anpec moctyma: http://www.academia-
moscow.ru

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

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

11. Coro3 obpa3oBarenbHBIX CaiTOB - EcTeCTBEHHBIE HAYKH

12. http://tusearch.blogspot.com - [louck 3JI€KTPOHHBIX KHHT, MyOJUKAIUH, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX IEKTPOHHBIX OMOIHOTEK.

13. Google Scholar —TTorckoBas crcTema 1Mo Hay4HOM JIUTEPATYPE.

14. Science Research Portal - Hayunas mnouckoBas cHCTeMa, OCYIIECTBIISIOIIAST
MIOJTHOTEKCTOBBIM TOMCK B JKypHaJlaX MHOTHX KPYIMHBIX HAYYHBIX H3/IaTENIbCTB, TAKHX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer craTbu W JOKYMEHTHl B
OTKpPBITBHIX Hay4HbIX Oa3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI

6.1. YueOHo-1a60paTOpHOE 000py/10BaAHUE:

Aynutopust  Ans TPOBEACHUS — 3aHATUH  JIGKIMOHHOrO  Tuma:  o0opyaoBaHa
cneyuanuzuposannoti (yaeOHon) mebenvio Ha 100 MOCAaTOYHBIX MECT, MeEXHUYECKUMU
cpeocmeamu 0Oyuenus, CIyXallUMHU JUIs TpPeACTaBlIeHHs y4dyeOHOM wuHpopMmanuu OO0NbLION
ayJIUTOPUU MO AUCUUIITHHE «MUKPOOHOIOTHS U BUPYCOJIOTHUS».

Aynutopust  JUIsS  TIPOBEACHUS  3aHATHH  JabopaTopHOro  THma:  o0OpyJOBaHA
crenuanu3upoBaHHon (yueOHoi) Mebenpto Ha 10 mocalodHbIX MeECT; JOCKOH MeEJIOBOM;
TEXHUYECKUMHU CPEJICTBAMU OO0YUEHUs, CIYKaIlllUMHU JUTsl IPEACTaBICHUsl yueOHOH nHpopManun
00JbIION ayTUTOPUH IO TUCHUILUINHE «MHUKPOOHOIOTHS U BUPYCOJIOTUS»; BCTPOECHHBIE OOKCHI —
3 mr., mkadg ANS XpaHEHHs MaTepUaloB s Ja0OpaTOPHBIX 3aHATUH, MHMKPOCKOI
OouHoKyisipHbIi Axiostar Plus Cart - 1 ., Mukpockomns! buomesn 2Led — 10 mt., MUKpOCKOTIBI
MBC-10 — 4 mr., BUHTOBOH OKysip-mMukpomerp MOB 1-15 — 1 mr., (a3oBo-KOHTpacTHOE
ycTpoiictBo Kd-4 — 4 miT., TEeMHOTIONBHBIN KOHZIEHCOp — 6 mT., Kamepsl ['opsieBa-Toma — 8§ mmiT.,
OakTepunUIHbIC JaMIibl — 5 mT., Tepmoctat TC-1/80 CITY — 2 mit., anexrporuinra HoBo-BsiTka;

Aymurtopus  [Uld  NPOBEAEHUS  3aHATHMH  jgabopaTopHOro Tuma: o0OpyAoBaHa
CHennanu3upoBaHHoN (y4eOHOM) MebOenpto Ha 15 mocamoyHBIX MeECT; JOCKOH MeNloBOW;
TEXHUYECKUMHU CPEJICTBAMU OO0Y4EHUs, CIIy>KalllUMHU JUIsl IPEACTaBICHUs yueOHOH nHpopManun


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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OOJIBIIION ayIUTOPHH TIO JUCHHMIUINHE «MUKPOOHOJIOTHS M BHUPYCOJOTHS». MpoekTop BenQ
MS527; BcTpoeHHBIE OOKCHI — 2 IIT., BCTPOCHHBIM mIKad UIs XpaHEHHs MaTepHajoB JUIA
1a0bopaTOpHBIX 3aHATUH, MUKpocKombl buonam C11 - 3 mr., mukpockonsl buonam P12V42 — 3
mt., MuKpockomnsl buonam P12V11 — 4 mr., mukpockonst MBC-10 — 4 mT., BAHTOBON OKYJISIp-
mukpomerp MOB 1-15 — 1 mT., da3oBo-koHTpacTHOe ycrpoiictBo K®-4 — 4 mT., Becsl
anexktpoHHsie CAS 120 — 1 mT., Oakrepuuuanbie jdamibsl — 4 MmT.; y4eOHO-HATIISAHBIMU
nocoOMsIMH, 00ECIeUnBAIOIIMMU TEMaTUUECKUE WIUTFOCTPALlMU MO JAUCUHUIUIMHE: TaOIulbl — 25
IT.

Komnbrotrepsiii kmace (ydueOHasi ayauToOpusi) Al TPYNIOBBIX WU HHAWBHUIYATbHBIX
KOHCYJbTallMi, TEKYyLIEro KOHTPOJAS U NPOMEKYTOUYHOW aTTecTallud, OpraHUu3aluu
CaMOCTOSITEJIbHOW paboThI: ayaAuTOpHs 000pyAOBaHa CIEIUaTu3UPOBaHHON (yueOHOI) MeOenbio
Ha 20 DocagouHBIX MECT, JOCKOM MEJIoBOM; 00OpynOBaHA TEXHUYECKUMHU CpPEICTBAMU
oOyuenus: cucteMHsblit 6ok PentiumG850, monurop BenQ G252HDA-1 mit.; cucteMHbIi 6510k
Athlon 2 X2 250, mounutop BenQ G252HDA — 8 mir.; cucremusii 6ok PentiumD 3.0GHz,
mouutop Samsung 740N — 3 wmT.; MmoHo6mok IRU T2105P — 2 mr.; cuctemusiii 6ok Pentium
G3250, monutop BenQG955 — 1 mrt.; cucremusiii 6mok Pentium G3250, monuTop BenQ
GL2250 — 1 mwr.; cucremusiii 6ok Pentium G3250, monutop Samsung T200 HD — 1 mt.;
cucteMHbIi 610k Pentium G3250, monutop Samsung T190N — 1 mT.; cuctemusliil 610k Pentium
G3250, monutop Samsung 740N — 1 wmT.; nmpoektop BenQ MX503; skpan ScreenVtdiaEcot. C
HEOTrpaHUYEHHBIM JOCTYNIOM K ceTu VIHTepHeT M obecreueHueM J0CTyna B 3JIEKTPOHHYIO
uH(}OPMaILMOHHO-00Pa30BaTEIbHYIO CPEAY OPraHU3aIIH.

[Tomemenne ans  XpaHEHHST W TPOPHIAKTHYECKOTO OOCITY)KUBAaHHS Y4eOHOTO
o0opysoBaHus: ayAuTOpHsl 000pyI0oBaHa CHEUATU3UPOBAHHON Mebesbio Ha 5 pabouux MecT;
mKag Uil XpaHEHUS XMMHUYECKON IMOoCcyAbl U JiabopaTopHOro oOopynoBaHus, Moiika -1 mrT.,
mkad cymmnabHbl TB-151, mkad cymmnsnsii IIC-80-01CITY, tepmocrarsr T-80 — 2 mT.,
tepmoctat CKbB, tepmocrar TC-1/80 CIIVY, Bechl anexktponHsle CAS 300, snextpuueckas
naHesnb ObIToBast, konopumerp KOK-77, cyxue nutarenbHble Cpe/ibl, BOASHbIE OaHH — 4 IIT.

[lomemenne g XpaHeHMsT W OPOQUIAKTHYECKOTO  OOCIy)KHBAaHUS y4eOHOTO
000pyI0BaHUs: BBITSDKHOM 1mKad — 1 mT., Moiika — 1 mrT., cTequIax uis XpaHeHUs! XUMUYECKON
MOCYJIbl W JIa0OpaTOpHOTO OOOPYIOBaHMsS; MHUTATEIbHBIE Cpeibl, JIabopaTopHas Iocyaa |
o0opyaoBaHue JUIsl yueOHOro mnpolecca.

[lomemenne g XpaHeHMsT W OPOQUIAKTHYECKOTO  OOCIy)KHBAaHUS Y4eOHOTO
o0opynoBaHus. AyAUTOpUsl 00OpyAOBaHa: CIELHATU3UPOBAHHON MeOelblo Ha 3 MOCaJ0uHBIX
MecTa; mKadbl A1 XpaHEeHUs J1abopaTOpHOro 00OpyAOBaHUS — 2 IIT., miKkad s oaexkasl — 1
IIT., BCTpoeHHbI Ookc, Tepmoctar TCO-1/80, XONOIMIBHUK «AMNIIEPOH», OaKkTepULUAHASA
namma — 1, HoytOyk Lenovo I1580, mpoektop BenQ MS521P; mocTossHHBIE MUKPOCKOTTUYECKHE
npenapaThl pa3TUYHbIX MOpdonornyeckux rpynn Oaktepuit — 80 IIT., OCTOSHHBIE MpenapaThl
MUKpoMH1IeTOB — 30 mT., My3eiiHas KOJUJIEKIUs KyJIbTyp OakTepuid Juisl ydeOHbIX 3aHsATHil (14
KYJIBTYp), KOJUIEKIIMS aKTUHOMUIETOB (40 KyJIbTyp), KOJJIEKIHsI MUKPOMHUIIETOB (20 KyJIBTYD).

Texaudeckoe momMenieHre (aBTOKIaBHas): cTepuin3arop mapoBoit BK-75 — 2 mir.

6.2. IlporpamMHoOe obecnieyeHme:

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) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Jorosop Ne03-016-
14 ot 30.10.2014r.

Kaspersky Endpoint Security mist 6usneca - Cranmapthbiid Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14n0sa0ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23H0510pst 20161 JIn. Ne1B08161103014721370444.
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Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep JIunensuu
Microsoft 43364238.

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

Office 365 mpodeccronanbHblii IOC 118 ydamuxcs. Homep 3akasa: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. Texunueckue H YIeKTPOHHBIE CPeACTBA:
[Tpe3eHTanuu K JEKIUSAM 10 BCEM pasjeiaM M TeMaM TUCHHUILUIMHBI, pa3MEIICHHbIC Ha
obpazoBarensHoM moprane UI'Y (educa.isu.ru); HarisiHbIe TOocoOust (Tabmmibl) — 31 miT.

VIil. OBPA30OBATEJIBHBIE TEXHOJIOI'MHA

Jis  ocBoeHUsT MUCHUIUIMHBI «MUKpPOOHONIOTHS ¥ BHUPYCOJIOTHS» HPUMEHSIOTCS
CIIeAyIoNe 00pa30BaTEIbHBIC TEXHOIOTHH:

- Ungpopmayuonnasn nexyus. Jlekuuss — 3TO CKaToe H3JI0KEHHE OCHOBHBIX HAyYHBIX
(dakToB, UTO SABIIACTCA 0a30M JJI aHAIHM3A PACCYKICHHM, OIICHOK.

- Jlexyus-euzyanuzayusi. YUUT CTYACHTOB MPEeoOpa3OBbIBATh YCTHYIO M MHCbMEHHYIO
UHPOPMALIKIO B BU3YAIbHYIO (hopMy, 4TO (OPMUPYET Yy HUX NMPO(HECCHOHAIBHOE MBIIIICHHE 32
CUeT CHCTEeMAaTH3alMl M BBIACICHUA HaumOojee 3HAYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB
collepkaHusl OOydeHHs. 3aiada MperojaBaTelisi HCIOIb30BaTh Takue (OPMBI HATJISAHOCTH,
KOTOpBIE HA TOJBKO JOMOIHSIOT CIOBECHYIO MH(POPMAIMIO, HO M CaAMH SIBJSIOTCS HOCHTEISIMU
uH(popMaLuu (CXeMbl, pUCYHKH, CIaiAbI-IPEe3eHTAllUH, U T.I.). DTOT BUJ JEKLUHU JIydlle BCETO
MCIIOJIb30BATh Ha 3Tarle BBEACHUSI CTYIEHTOB B HOBBIH pasjien, TeMY JUCIUILIUHBI.

- Jlexyus-beceoa. llpeamonaraeT HEIMOCPEACTBEHHBI KOHTAKT IMPEMoJaBaTelis C
aynutopueil. IlpenmyiecTBo JeKiuu-0ecelbl COCTOUT B TOM, YTO OHA MO3BOJISET MPHUBJIEKATH
BHUMAaHHE CTYJICHTOB K HanOOJee BaXHBIM BOIPOCAM TEMBI, ONPENENATh COJEPKAHHE U TEMIT
U3JI0KEeHUs1 y4eOHOro MaTeprala ¢ yueToM 0COOEHHOCTEH CTYAECHTOB.

- JlabopamopHvle 3anamus — oaHa UX 3PQPEKTUBHBIX (HOPM MPOBENEHUS ayTUTOPHBIX
3aHATUH B By3e, yIIIYOJSIOT M 3aKPEIUISIIOT TeopeTndeckre 3HaHus. Ha 3TuX 3aHATHUAX CTYIEHTHI
OCBaWBAIOT  KOHKPETHBIE  METOABl  M3YYCHHUs JUCHUIUIMHBI, MPHOOPETAOT  HaBBIKK
CaMOCTOSITeNIbHOW paboThl ¢ mpubopamMHu M COBpEeMEHHBIM oOopynoBaHueM. Ha naGopaTopHbIx
3aHATUSAX CTYACHTBI OCBAaWBAIOT TIOCTAHOBKY W BEJCHUE DSKCIIEPUMEHTa, y4arcs yMEHHUIO
Ha0Jr0/1aTh, OLICHWBATh IOJyYEHHbIE PE3yJbTaThl, JIeNaTh BBIBOJBI M 0000mIeHHs. Benymeit
LEeNIbI0 JIa0OpAaTOPHBIX PAabOT SBIAETCS OBJIAJEHHUE TEXHUKON IKCIEPUMEHTa, YMEHHE pellaTh
NPaKTUYECKHE 3a/laud MyTeM IOCTaHOBKHU ombITa. [lyis Bcex 1abopaTopHbIX padoT, KOTOpbIE
BBIMIOJHSIOT CTY/AEHTHI, Ha Benymed Kadeape COCTaBISIOTCS METOAMYECKUE YyKa3aHus,
coJiepKallie ornucaHue paboThl, MOPSAJIOK €€ BhIMONHEHUs U popmy otuera. JlabopaTopHoe
3aHSTHE TMPOBOIUTCS B COCTaBE aKaJeMHUYECKOW TPYNIBI C pa3lelieHHeM Ha MOArpynmnbl. B
BOJIHOW YacTHU 3aHATHUS IMPOBOJAUTCS 3HAKOMCTBO CTYAEHTOB C COJEpKaHUEM MpeACTOosIIei
paboThI, TMOKa3 CcHocoOOB BBIMOJHEHHUS OTAENBHBIX OINEpalnuid, HAIIOMHHAHUE OTACITHHBIX
MOJIOKEHUH 10 TeXHUKe O6e3onmacHocTU. OCHOBHAS YacTh J1a00OPATOPHOTO 3aHSATHUS 3aKIIIOYAETCS
B MPOBEJCHUE CTYACHTOM JabopaTopHOil paOoThl. 3aKiOUMTENbHAS YacTh MPEIyCMAaTPUBAECT
MOJBE/ICHUE WTOTOB BBINOJIHEHHON JabopaTopHOoi paboTel. [lo ompeneneHHBIM TeMam
7a00paTOpHBIX pabOT MHUCHMEHHBIH OTYET BBINIOJIHIECTCS CTYJCHTaMH KaK CaMOCTOSTEIbHAs
pabora.

- Ilpakmuueckue 3amamuss — O3TO 3aHATHE, TMPOBOJUMOE TOJ PYKOBOJICTBOM
npernojiaBaTesns B yueOHON ayIuTOpHUHM, HANpPaBICHHOE Ha YIIIyOJieHHEe HAay4YHO-TEOPETHUECKUX
3HAaHUW ¥ OBJAJIEHUE OIpEeIeJICHHBIMU METOJaMHU CaMOCTOSTENbHON paboThl, KOTOpOE
dopMHpyeT NMpaKTHYECKUE yMEHHUS.

- Konnoksuymvr — Buj y4yeOHOTrO 3aHATHS, NPOBOJUMOTO C IIEJIbI0 TPOBEPKU U
OLICHUBAHMs 3HAaHUU yyamuxcs. KolIoKBHyM MOXET MPOBOAUTHCS B (OpMe MHIUBHIYATHHON
Oecenpl MpernojaBaTesis €O CTYACHTOM MM KaK MaccoBbI ompoc. B xonme rpymnmoBoro
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00CYXIEHUS] CTYJICHTHI y4aTCsl BEICKa3bIBaTh CBOIO TOYKY 3PEHHUS 110 ONPEICIICHHOMY BOIIPOCY,
3amUIIaTh CBOC MHEHHUE, IPUMEHSS 3HAHWs, MOJYYCHHBIC Ha 3aHATHSAX 1O mpeaMmery. B xome
KOJJIOKBHYMa MOTYT TaK)Xe MPOBEPATCS MUCbMEHHBIE paOOTHI CTYICHTOB.

- Camocmosmenvuas paboma cmyoenmog (cMm. 1. 4.4).

- Jlucmanyuonnvie  obpazosamenvhvie  mexuonoeuu. Ilom  TUCTaHIIMOHHBIMHU
00pa30BaTebHBIME TEXHOJOTHUSMHU MOHUMAIOTCS 00pa30BaTEeIbHBIC TEXHOJIOTHH, PeaTn3yeMbIe
B OCHOBHOM C ITPUMEHEHHEM HH()OPMaIMOHHO-TEIEKOMMYHHKAIIMOHHBIX ceTel. [Ipu ocBoeHnn
JTUCITUTUINHBI « MEKPOOHOJIOTHSI M BUPYCOJIOTHS UCIIOJIB3YIOTCS CIEAYIONUE TEXHOIOTHU:

= keiicoBas TexXHOJOTHS — (hopMa AMCTAHIIMOHHOTO OOYYCHHS, OCHOBaHHAs
Ha MPEJOCTaBICHUHU 00ydJaromuMess HHPOPMAITMOHHBIX 00pa30BaTEIbHBIX PECYPCOB
B BHJE CICHUAIM3UPOBAHHBIX HAOOPOB Yy4eOHO-METOIUYECKUX KOMILJICKCOB C
UCTIOJIb30BaHUEM PA3IIMYHBIX BHJIOB HOCUTENEH nH(OpManuu (KeHCoB);

" HHTEPHET-TEXHOJIOTUS — CIIOCO0 NMCTAHIIMOHHOM mepenayn nH(opMaium,
OCHOBaHHBIM Ha WCIOJE30BAHUHU TIIO0AIBHBIX M JIOKAJTBHBIX KOMITBIOTEPHBIX CETEH
JUIsE 00ECTICYCHHUs TOCTYMa O0YYaroIUXCcss K WHPOPMAIIMOHHBIM 00pa30BaTeIbHBIM
pecypcam u Il GOPMHUPOBAHUS COBOKYITHOCTH METOJUYECKUX, OPraHU3aI[MOHHBIX,
TEXHUYECKUX M MPOTPAMMHBIX CpPEICTB peallu3alliil M YIPaBJICHUS Y4COHBIM
IPOIIECCOM HE3aBHCUMO OT MeCTa HaxOXJIeHHUs ero cyownektoB. Mcmomp3yercs
O6pazoBarenbhbiil moptan UI'Y - educa.isu.ru.

VIiIl. OUEHOYHBIE MATEPUAJIBI JISA TEKYHIETI'O KOHTPOJIA U
MMPOMEXYTOYHOM ATTECTAIIIA

Ouenounvie mamepuanvl MeKyuec0 KOHMPONA HOPMUPYIOMCA 6 COOMEEMCHEUU C
JIHA ynugepcumema.

B pamkax muctmmivabl «MUKPOOHOJIOTHSI U BUPYCOJIOTHS» UCIIOJIB3YIOTCS CIEAYIOIINE
(bOpMBI TEKYIIEro KOHTPOJIS:

- YCTHBIH OIpocC,

- TECT,

- TBOpPUYECKHE 3aJaHuS,

- KOJUIOKBUYM,

- CUTYyallMOHHBIE 3aJ1a4H,

- IICbMEHHas1 paboTa,

- maboparopHas padoTa,

- KOHTPOJIb CAMOCTOSITENILHON pabOTHI.

@DOH/I OLIEHOYHBIX CPEJICTB BKIIOYAECT:

- (hOHZ TECTOBBIX 3aJJaHUN IO AUCLUIUINHE,

- TeMaTUKa U MaTepuabl 3aJjaHui,

- TEMaTUKa U BONPOCHI K KOJUIOKBUYMaM,

- Ha0Op CUTYAIlMOHHBIX 3a/IaHUH,

- TeMBI JJAOOpaTOPHBIX padoT,

- 3a/1aHuA 14 Ja00paToOpHbIX padoT,

- BOMPOCHI 15 camocTtosaTenbHoro uzydenus (CPC)

- BOMIPOCHI U OUJIETHI JUTsI 9K3aMEHa,

- KPUTEPHUH OLICHKU 3HAHUH CTYIEHTOB.

HaznaueHue o1leHOUYHBIX CPECTB: BBIABUTH chopmupoBaHHOCTh KommnereHui OIIK-1 u
OIIK-2 (cM. paznen IlI).

JleMOHCTPAllMOHHBIC BADHAHTBI TECTOB /Il TEKYIEr0 KOHTPOJIs
1. MeTox Bblie/1eHUSI YHCTHIX KYJbTYP MPeII0KHuII:
a) A. BaH JleBeHI'yk
0) P. Kox
B) U. 1. MeunukoB
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r) JI. C. llenkoBCcKuii
2. Kakoii T ciopoo0pa3oBaHusi XxapaKTepeH Ajs 6akTepuii poxa Bacillus:
a) MJIEKTPUANATbHBIN
0) KJIOCTPUANAIbHBIN

B) OaIMUIApHBII

3.1. Ykaxute Ha KakoM pucyHke (A wiu b) m3o0paxkeHo cTpoeHHe KJIETOYHOI

CTEeHKH I'PaMIOJI0KUTEJbHBIX H TPAMOTPHLATEbHBIX 0aKTePHIii;

3.2. YkakuTe COOTBETCTBHE CTPYKTYP (LMTOIUIA3Ma, IUTOIUIa3MaTUYecKas MeMOpaHa,

HENTH/IOTIMKAHOBBIA  CJIOH, MEepHIUIa3MaTHYECKOe IPOCTPAHCTBO, HapyXHas MeMOpaHa)
nu¢pam Ha pUCYHKe:

4. Tun nUTAaHUS TNPOKAPHOT, HCHOJb3YIOIMIMX JHEPruI0 CBeTa M OpPraHHYecKHe
BellleCTBa, HA3bIBAETCH:

a) XeMOJUTOTPODHBIN

0) xeMmoopraHoTpo(HbII

B) pOoTOIUTOTPOPHBII

r) hoToopranoTpoHbIi

™

o

Bonpoch! 1J1s1 MOATOTOBKYU K KOJUIOKBHYMaM
KouiokBuym Ne 1 (1 yac)
Tema: «Mopghonozuueckoe paznoodpaszue npokapuom
['pynnsl npokapuoT no MopQoIoTuu.
Mopdornoruueckoe pazHooOpazne KOKKOBBIX (popM. [IpuBectu mpumepsl.
[TanoukoBuaHble OakTepun — HecrmopooOpasyromue nanodku. [Ipusectn 2-3 mpumepa
HECIOpOOOpa3yloIuX MNajloyeK — MPU YCTHOM OTBETe Ha JOCKE MUCaTh JIATUHCKOE
Ha3BaHME BHUJA; yKa3aTb, CAPOQUTHBINA MM MaTOr€HHBINH BUI; €CIHM CanpoPUTHBIN, TO
yKa3aThb MecTa OOWTaHMs, 3HAa4eHHWE /s TNPHUPOJIBl W/WIM YEJIOBEKa; €eClU BUJ
NaTOreHHBIN, YKa3aTh, KAKyl0 HH(EKIUIO BbI3bIBAET Y YEIOBEKA.
Crniopoobpasyromue nanodku. Tumsl ciopoodpaszoBanus. PacnonoxkeHue crop B KIETKe.
[TpuBectu 2-3 mpumepa crnopooOpa3yroIUX MajJoyek — MPH YCTHOM OTBETE Ha JIOCKE
nucath JIATUHCKOE Ha3BaHWE BUJA; YyKa3aTbh, KakoW THUIl CIIOPOOOpa30OBaHUS;
canpoUTHBIA WM MAaTOT€HHBIM BUJI; €CIM calpo(UTHBIN, TO yKa3aTh MecTa OOUTaHMUs,
3HaYeHHWEe I TPUPOJAbl W/WIM 4YelloBeKa, €CJAM BMJ MaTOTEeHHBIH, yKa3aTh, KaKylO
MH(DEKIINIO BHI3BIBAET.
W3zButeie popmsl. [lpuBectr npuMepsl BUOPUOHOB, CIIMPUILT U CITUPOXET.
Tunsl KryTukoBaHusl y mpokapuoT. [IpuBecTu mpumepsl, UIsl KakKuX poOAOB OakTepuii
XapaKTepeH TOT WJINM UHOW TUI KT'yTUKOBaHUS.
KoaunokBuym Ne 2 (1 yac)
Tema: «Cmpykmypa, XumuuecKuii cOCmag u YyHKyuu KOMnOHEHmM o8 NPOKApUOmHo
knemku. Mopghonozuuecku oughgpepenyuposannvie Kiemku npokapuom
PubocoMbl mpokapuoT.
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2. BHyTpummTOmIa3MaTHYeCKHe BKJTFOUCHHUSI: XJIOPOCOMBEI, (hUKOOUITHCOMBI,
KapOOKCHCOMBI, a9POCOMBI, MArHETOCOMBI, 3aIIaCHBIC BEIIECTBA, OCTKOBLIC BKIIOUCHUS Y
Bacillus thuringiensis.

3. BuayTpunuromniazMaTuieckiue MeMOpPaHEI.
4. T'enermueckuii anmapart npokapuoT. Hykmeowa. [Tnasmuasl.
5. Iwurormazmarmueckas memOpana (LIIIM) mpokapuoT, XUMHUYECKUN COCTaB, CTPYKTYpa,

¢dbyakuun. Ocobennoctu LIIM apxeii.
6. Knerounas crenka mnpokapuoT. OcCOOEHHOCTHM CTPOCHUS W XHMHYECKOTO COCTaBa
KJIETOYHBIX CTEHOK TI'PaMIIOJIOKUTENIBHBIX W I'PaMOTPHULATENIBHBIX  OakTepuil.
Oco0eHHOCTH KJIETOYHBIX CTEHOK apxeid. DyHKIUU KIETOYHON CTEHKH IIPOKapUOT.
Karncyssl, cau3ucTble CII0M U 4eXJIbl. XUMUUYECKHUI COCTaB, CTPYKTypa, (QyHKIMH.
CrpoeHue KTryTUKOBOTO anmapaTa OakTepHii.
9. MUKPOBOPCUHKHM: OOBIKHOBEHHble MW, F-mwim. XuMHuYeckuil cocTaB, CTpOEHHE,
(GYHKIHH.
10. OcHOBHBIE ~THUIIBI JABMXKEHMSI HPOKapuoT (IJIaBaHUE, «POEHUE», CKOJbKEHHE,
MOATITUBAIOIIEE ABUKEHUE U JIP.).
11. Mopdonorudecku quddepeHInpoBaHHbBIE KIECTKHA MTPOKAPHOT:
1) LlMCTBI M AaKUHETHI.
2) DHIOCMOPBI IPAMIIONIOKHUTEIBHBIX OaKTepHil, 00pa3oBaHHe, XUMHYCCKHIA COCTAB,
CTPOEHHE, CBOMCTBA.
3) DK30CHOpBI ¥ YHIAOCTIOPHI AKTHHOMHIIECTOB.
4) TopmoroHuu 1 6aeonUCThI. ['eTepoICThI 1 OaKTEPOHIBI.

o N

KosutokBuym Ne 3 (2 yaca)
Tema: «Oowan xapaxmepucmuka memaooausma npoxapuom. Cnocoont
Cyuiecmeo6anus nPoKapuomy

1. TIumeBsie MOTPEOHOCTH MTPOKAPHOT.

2. Pa3zHooOpasue crocoOOB CyIIECTBOBAHUS U TUIOB JKU3HHU y NMpokapuoT. PoToTpodsl u
XeMOTPO(dbI, TUTOTPOPHI U OPraHOTPOPHI.

3. CodyeraHus OCHOBHBIX BHJIOB SHEPreTUYECKOIO0 M KOHCTPYKTHBHOIO MeTa0o0JIu3Ma,
OTIPENIeNIAIONINE  CIOCO0  CYIIECTBOBAHUS  NPOKAPUOT:  XEMOJIHTOABTOTPO(HS,
XEMOJIUTOTETEPOTPOdHS, XeMOOPraHOaBTOTpODus, XeMOOOpranorereporpous,
¢doronuroaBToTOdUS, ¢doTonuTorereporpodus, ¢doToopranoaBToTpodus,
¢doroopraHoreTepoTpodus.

KosnokBuym Ne 4 (4 yaca)
Tema: «Ilymu nonyuenus Inepeuu, 0OCHO6AHHbIE HA CYOCMPAMHOM PocPopunuposanuu»

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

2. T'omodepmenTaTuBHOE MOJIOUHOKHCIIOE Opo’keHue. buoxumus rpotrecca.
XapakTepucTuKa roMO(pEepMEHTATUBHBIX MOJIOYHOKHUCIBIX OAaKTEpHid, pacipocTpaHeHUe
U pOJIb B IPUPOJIE, UCIIOIB30BaHNE B MUILIEBON MPOMBIIUIEHHOCTH.

3. TerepodepmeHTaTBHOE  MOJOYHOKHCIOE  Opoxenue.  buoxumuss — mporiecca.
OxucnutenbHblii neHTO30(0ochaTHbIH MyTh. ['eTepodepMeHTaTHBHBIE MOJIOYHOKHUCIIBIE
OaKkTepHuH, pacrpoCTpaHEeHHE B MIPUPOJIE, UCTIOIB30BAaHUE B MHUILEBON MPOMBIIIIEHHOCTH.
3Ha4yeHre MOJIOYHOKHUCIIBIX OaKTEepHUi AJI OpraHu3Ma 4ejloBeKa.

4. TlpuBemuTe  HpHUMEPHl  CIIOHTAHHOTO  MOJOYHOKHCIOro  Opoxenus.  Kaxue
MHUKPOOHOJIOTNYECKHE TPOLIECCH IPOUCXOAAT ITPU KBALIEHUH KAIyCThI?




30

5. CmumproBoe O6poxkenue. ObpazoBaHue 3TaHoa apoxckamMu. OTHoOIIeHHE apoxoken K O.
Oddexr Ilacrepa. Dddexr KpeOrpu. XapakTepucTuka ApOXiKeH, MPOMBIIUICHHOES
UCTIOJIb30BaHUE.

6. MacnsHokucinoe OpokeHue. buoxmmus mporecca. XapaKTepuCTHKa OakTepuil poja
Clostridium. CaxaposuTu4eckue, MpOTEOTUTUICCKUE, TYPHHOIUTHICCKUE KIOCTPHIHH.
PacnipocTpanenue u 3HadeHue KIOCTpUAKEB B ipupoe. [IpakTuueckoe uCnoiab30BaHKe.

KojuokBuym Ne 5 (2 yaca)

Tema: «Ilymu nonyuenus Inepeuu, 0OCHO8AHHble HA homodocdopunuposanuuy
Ornpezenienne MOHATHH «OaKTepuanbHBIA (PoTOCHHTE3Y, «(DoTOhOChHOPHIUPOBAHTEC.
OxkcureHHbIC M AHOKCUTEHHBIE ()OTOTPO(DHBIC OaKTEePHH.

[TurMeHThl aHOKCUTEHHBIX (POTOTPOPHBIX OaKTEPHUi.

DOTOCUHTETUYCCKUH ammapaT aHOKCUTCHHBIX (POTOTPOPHBIX OAKTEPHIA.

MexaHn3M aHOKCUTEHHOTO (POTOCUHTE3A.

XapakTepucTuKa aHOKCUTEHHBIX (POTOTPODHBIX OaKTepUll, UX PaCIpPOCTPAHECHUE H POJIb
B IIPHUPOJIE.

7. becxmopodumibHbIi (OTOCHHTE3 TATOOAKTEPHIA.

ok wdE

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

1. JlaiiTe ompexaereHHe TMOHATHAM <«bIXaHUE», «a’pOOHOE JIbIXaHHE», «aHa’poOHOe
npixanuey. Kakue Oaktepun Ha3piBatoT opranoTpodubiMu? Kakne GakTepu Ha3bIBAIOT
mutoTpogubMU? YTO Takoe mnojHOe okucieHue? YTo Takoe HENOJHOe OKHUCIIECHHE
Cxema a’poOHOro AbIXxaHus (Ha ImpUMepe a’poOHBIX XEeMOOPraHOTPO(HBIX OaKTepHil,
OKUCIISIOIINX TIIOKO3Y).

2. T'ne y mpokapHOT JOKAJIM30BaHBI JIbIXaTeNbHBIC (NIEKTpOHTpaHcTIopTHBIC) Tienu (DTLL)?
UYro npencTasiseT co0oil apixarenbHas 1enb? M3 kakux nepeHoCcyuKoB COCTOUT?

3. Kak ¢ynkumonupyer OITL? Yrto Takoe «okuciutensHoe (ochoprmupoBaHue»?
Ckonbko AT® obpasyercs B X0/ie a3pOOHOT0 JIbIXaHHsI HA OJJHY OKHCIICHHYIO MOJIEKYITY
TJIFOKO3bI Y 9YKapHOTHYECKUX MUKPOOPraHu3MoB U npokapuor (y E. coli)?

4. Tpynmsl a3poOHBIX XeMOOPTraHTPO(HBIX OAKTEPUIL:

a) Meranorpopst u Metunotpodsl. Kakwme cyOcTparsl okucisior? MetaHoTpodsr:
MEXaHU3M OKHCJIEHUS MeTaHa, WCTOYHHMKH yriepoja, Mecrta obutanus. [Ipaktuyeckoe
WCIIOJIb30BaHNE METaHOTPO(DOB.

6) AMMmoHu¢umupyoomue Oakyrepuu. Yto Takoe ammoHupukanusa? Kakue akTUBHBIE
aMMoHU(UIMpyoImKe OakTepuu 3Haere? 3HaueHWe aMMOHHGUKaTOpoB B mpupone? Kaxum
00pa30M MPOUCXOAMT PA3NOKEHHE OEITKOB, Kakre (hepMEHTHl HEOOXOIUMBI JIJIs1 3TOT0?

B) llemmrono3opaspymaronme Oaktepuu. Kakue a’poOHBIE IEIITION030pa3pyIIaonne
Oaktepuu (LETION030MUTHKN) 3Haere? Kakum o00pa3oM ocCylIecTBIsSeTCS pa3iokKeHue
LEJUTIONI03bl MUKPOOPTraHu3MaMu (Ha3BaTh ATarbl, pepMeHTHI)?

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

6. OCcOOEHHOCTH JBIXaTENBHBIX IeTIeH XEMOTUTOTPO(PHBIX TPOKAPHOT.

7. TI'pynmel XeMONMUTOTPO(MHBIX MPOKAPUOT: HUTPUPHUIMPYIOLINE, THOHOBBIE, BOJAOPOIHbIC
OakTepuu, Kene300aKkTepun, KapOOKCUA00aKTEPUH.

8. AmnaspoOHoe npixanue. Hurtpatnoe, cynbdarHOe, cepHOe, KapOOHATHOE, (OKEIEe3HOEe»
TIBIXaHUE.

KosnokBuym Ne 7 (3 yaca)
Tema: «IIpunyunvt cucmemamurku u uoeHmuuKkayuu nPOKAPUOmM)
1. Yro takoe «wmramm»? YrTo Takoe «uucTass KyiabTypa»? UYrTo Takoe «BapHaHT»?
MopdoBapsl, cepoBapsl, pe3uCTeHCBapbI, (haroBapsl, naroBapbl. OnpeneneHne NOHATHS
«Bua Oakrepuit». Uto Takoe «romen»? Kakoil ydeHBIH NpEeayokKus TPeXIOMEHHYIO
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CHUCTEMY KJIETOYHBIX opraHu3mMoB? Ha kakue nBa noMeHa aensTcs npokapuotsl? YUto
takoe «puna (humym)»?

2. Homenknatypa npokapuoT. Kakue ocoOeHHOCTH MPOKApUOT OTpPa)KaroTCsl B Ha3BAaHUU
POJIOB U BUJIOBBIX 3IUTETAX?

3. Ompenenurenu Oaktepuid. [IpuHUMI pacronoxeHus wmarepuaia B 9-M  HW3IaHUU
onpenenutens bepmku. PykoBoncTtBo bepmku mo cucreMaTH4ecKol OaKTEpHOIOTHH

(2001-2007).

Tema «I pynnot npoKapuomHsIx 0p2aHu3Mo6)
1. Apxeu. OCOOEHHOCTHY M OTJIMYUS apXeil OT OaKTepuil.

2. Kparkas xapaktepuctuka ¢unsl  Crenarchacota —  Kpenapxeorsl. HaspaTh
MpeICTaBUTENICH, yKa3aTh MecTa OOUTaHUsl, TEMIIEPATYPHBIN JHAIa30H.
3. Kparkas xapakrepuctuka ¢unsl Euryarchaeota — OBpuapxeoTsl. XapakTepHUCTHKa

MeTaHOTreHOB. XapakTepucTuka rainodakrepuii (knacc Halobacteriaceae).
4. Jomen Bacteria. Xapakrepucruka BaxkHeimux ¢uia qomena Bacteria:

e ®duna Actinomycetota (Actinobacteria).

e ®una Bacillota (Firmicutes). Kpatkas oOmias xapakTepucTuka. XapaKTEepHCTHKA

poxaa Bacillus u Clodtridium.

e ®ua Pseudomonadota (Proteobacteria):

1) Kiacc Alphaproteobacteria — kparkas oOIiasi XapaKTepHUCTHKA; OXapaKTepU30BaTh
pox Rhizobium; oxapakrtepuzoBars cemelicTBo Rickettsiaceac na mpumepe Rickettsia
prowazeki — Bo30yauTeNs SMUAEMHYECKOTO CHITHOTO THUdA.

2) Knacc Betaproteobactereia — kpaTkasi oOmiasi XapaKTepHCTHKA; OXapaKTepHU30BaTh
pox Neisseria u Bo3oyaurenst Neisseria gonorrhoeae.

3) Kilacc Gammaproteobacteria — 1. Xapakrepuctuka cemeiictBa Enterobacteriaceae;
XapakTepucTHKa THITOBOT0 poaa Escherchia na nmpumepe Escherchia coli, E. coli kak
CaHMTapHO-TIOKA3aTeNbHBIH MHKpoopranu3Mm. 2. CewmeiictBo Pseudomonadaceae.
Xapakrepucrika poma Pseudomonas, xapakrepructika Pseudomonas aeruginosa. 3.
[Mopsinok Vibrionales — oxapakrepusoBats poj Vibrio u Bua Vibrio cholerae.

®una Spirochaetota.

o dua Mycoplasmatota.

KojutokBuym Ne 8 (4 yaca)
Tema: «Hexnemounvie ghopmul opeanuzayuu (npuoHvl u 6Upycol)»

1. Tlpuonsl. I[IpuoHHbIe HHPEKITUY.

2. Bupycsr: onpenenenue, npupoa.

3. TlpoucxoxaeHue BUPYCOB.

4. dopwma, CTpyKTypHasi OpraHU3aIys U XUMUYECKHI COCTaB BUPYCOB.

5. ®a3bl pa3BUTHA U PA3MHOXKEHUS BUPYCOB.

6. Tumbl B3amMoneicTBHS BHpyca W KiIeTKH. AOoptuBHas wHpekuwms. IIpomykTuBHas
uHpekus. JluTnueckuit THIL B3auMmojeiictBus  IlepcucrenTHas HHpeKuus.
WuTerpaTuBHas HHPEKIHUS.

7. bakrepuodaru: yMepeHHble U BUPYJICHTHBIE. SIBJI€HNE IN30T€HUH.

8. Cucremaruka u knaccudukanus BupycoB. Knaccudukanms MexayHapoIHOTO KOMUTETa
[0 TaKCOHOMHUHM BHpycoB. OmnpeneneHue NOHATUSA «BUJ BHUpyca». HomeHnknarypa
BUpYycoB. Kpurepuu coBpeMeHHOMN KiacCU(PHUKAIUN BUPYCOB.

9. Knaccudukanus BupycoB no bantumopy. XapakTepucTuka OCHOBHBIX IPYIIIT BUPYCOB O
bantumopy.

Ouenounvie mamepuanvl 014 RPOMENCYMOUHOI ammecmayuu é hopme IK3AMeHa.
dopma NMPOMEKYTOUHOH aTTecTaluu - Ik3amen. Cucrema oueHok: nsTuOamibHas. OC
9TOr0 THUMA JOJKHBI BBIBIATH CTENEHb OCBOCHUS TEOPETUYECKHUX 3HAHMH Kak Oasy s


https://en.wikipedia.org/wiki/Mycoplasmatota
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(GopMHpOBaHUS  KOMIIETEHLMH, yMEHUS MX MNPUMEHATh B CHUTyalUsX, MOJEIUPYIOIINX
npodeCCHOHATIBHYIO ACITEIbHOCTD, a Takke chopmupoBaHHOCTh KomreTreHuuiit OITK-1 u OIIK-
2, 3asBIeHHbIX B paznaene 1.

oA~

10.

11.

12.

13.

14.

15.

16.

17.

IIpumepHBIi CIUCOK BONPOCOB K IK3aMEHY
[Ipenmver w 3amaun  mukpoOuonoruu. OOBeKkTHl MuKpoOHonoruu. OCHOBHBIE
HAIPaBJICHUS Pa3BUTUS COBPEMEHHOW MHMKpOOHOJOruu: oOmas, MeAUIIMHCKas,
CaHUTapHas, BETEpUHApHAs, IPOMBIIUICHHAs, IIOYBEHHAs, BOJHAs, KOCMHUYECKas,
reoJIOrMuecKasi, FeHeTUKa MUKPOOPIraHU3MOB, 3KOJIOTMs MUKPOOPTaHU3MOB.
VcTopusi BOBHUKHOBEHHUS U PA3BUTUS MUKPOOHOIOrUU. OTKPBITHE MUKPOOPTAaHU3MOB A.
JleBenrykom. Mopdoornueckuii mepruo pa3BUTH MUKPOOHOIOTHH. DU3NOIOTHIECKUI
nepuosl pa3BuTus MHUKpoOuonormu. Hayunas nestensHocTh JI. Ilacrepa (u3ydyenue
MPUPOJIBI OpOKeHUH, MHPEKITMOHHBIX 3a0oieBannii). MccnenoBanus P. Koxa B obmactu
MeAUIMHCKOW MukpoOuonornu. Bxmag W. M. MeunukoBa, H. ®. Tamamen, C. H.
BuHorpaackoro u Apyrux y4eHblX B pa3BUTHE MUKPOOUOJIOTHH.
CoBpeMeHHbIH NepHoJ] pa3BUTUSL MUKpoOUoioruu. Vcnonb3oBaHue MUKPOOPraHU3MOB B
OMOTEXHOJOTHH, OHOTHAPOMETAUIypru, Ouopemeauanuu. MUKPOOHOIOTUYECKUE
npenaparsl il 3alUThl pacTeHU Ha ocHOBE Bacillus thuringiensis. buoynoOpenus Ha
OCHOBE a30ThuKcupyomux 6akrepuit. MukpobHas yrunuzanus ThO u aApyrux oTxoa0B.
[Tosryuenue OuoTOMIIMBA.
[IpokaprOTHBIE U HYKapUOTHBIE MUKPOOPIaHU3MbI, OCHOBHBIE PA3ITHYHUS.
Mopdomnorust mpoKapHoT.
CtpoeHue, XUMHUYECKHI COCTaB U (PYHKIMM KOMIOHEHTOB MPOKAPUOTHOW KIETKH.
[Mutonnazma. Pubocombl. BHyTpuIMTOIIa3MaTUUYECKUE BKJIIOYEHMS: XJIOPOCOMBI,
(buKOOMINCOMBI, KapOOKCHCOMBI, a3pOCOMBI, MarHeTOCOMBbI, 3allacHbIE BEIIECTBa,
oenkoBeie BKIroueHus y Bacillus thuringiensis. BuyrpunuTomniazmarnyeckue MeMOpaHbI
(poTocunTETHUECKHE MEMOPAHBI U JIP.).
I'enetnueckuit  anmapar npokapuor. Hykieomn. IDmasmuael. Murpupyromue
TEeHETUUYECKHE DIIEMEHTHI (TPAHCIIO30HBI, |S-3I1eMeHTHI).
[uromnazmaruueckass memOpana (L[IIM) mpokapuor, XMUMHUUYECKHI COCTaB, CTPYKTYpa,
¢ynkuuu. Ocobennoctu LIIM apxeil. Mexann3zMbl MEMOPaHHOTO TPAHCIIOPTA.
Kiterounas creHka nmpokapuoT. XUMHUYECKHH COCTaB M CTPYKTypa KJIETOYHOM CTEHKH
Oaktepuil. ['pammonoxurenbHble W TpaMoTpulareibHble Oakrepuu. OcoOEHHOCTH
KJIETOYHBIX CTEHOK apxei. @YHKIMHN KJIETOYHON CTEHKH IIPOKAPHUOT.
Kancysnbl, caM3ucTbIe CI0M U 4eXJIbl. XUMHUYECKHUH COCTaB, CTPYKTypa, (QyHKIMH.
KryrukoBbiii anmapar Oaktepuil. CTpoeHHe, XUMHYECKHH COCTaB, pacHOJIOKEHUE
KTYTUKOB. MeXaHM3M JBM)KEHUS. MUKpPOBOPCHHKHU: OOBIKHOBEHHbBIE MNWJM, F-mivum.
XUMHYECKUH COCTaB, CTpOeHUE, QYHKIIUH.
OCHOBHBIE ~THIIBI JABWKEHHMS NPOKAapuoT (IJIaBaHUE, «POEHUE», CKOJIbKEHHE,
MOJATATHBAIOLIEE IBUKEHHUE U Ap.). TaKCHUCHI Y TPOKAPHOT.
Mopdodonoruuecku aupepeHIupoBaHHbIE KIETKH TNPOKAPUOT. DHIOCIOPHI, IUCTHI,
aKHUHETBI, SK30cnopbl. ['opMoronnn, 6a€oucTbl, TeTePOIUCThI, OAKTEPOUIBI.
OHAOCHOPBl  TPAMIIOJIOKUTENBHBIX OakTepuii, oOpa3oBaHHWE, XUMHUYECKHIl COCTaB,
CTPOEHHE, CBOKCTBA.
Pasmuoxenune npokapuot. CriocoOsl pamMHoxeHus. bunapaoe aenenue. @a3pl aMUTO3A.
ITouxkoBanne. MHOXECTBEHHOE ACJICHUE.
Poct kmetok u poct momymnsiuu Oaktepuil. IlapameTpbl MHKpPOOHOTO pocTa: Bpems
TeHepaluy, yaeiabHas CKOpOCTh pocTa. Poct Oaktepuii B MEPHOIUYECKON KYIBTYypE.
KpuBast sxcnioneHImanbHoOro pocra. HempeposiBHOe KynabTHBHpoBaHuE. Poct Gakrepuii B
xeMmocTtare. YpaBHeHHe MOHO; KpuBasi HACHIIICHHUS.
OtHomrenue npokapuoT K O (o0nuratHeie a3po0bl, MUKPOAdpOoMIIbl, (haKyIbTaTUBHBIC
aHa’poObI, 0OJIMTaTHBIE aHA3POOBI, a’POTOJIEPAHTHBIC AaHA3POOHI).
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BnusiHue Ttemmeparypbl Ha JKM3HEAEATEILHOCTH MHKPOOPTaHU3MOB. TemmepaTypHBIi
nuarnasoH. [lcuxpoduibl, Me30(puIIbI, TepMOPHUIBI M UX PACIPOCTPAHEHHE B MPHUPO/IE.
Mexanu3mbl Tcuxpo- U Tepmoduinu. Mcnonb3oBaHuE BBICOKMX TEMIEpaTyp JUis
WHAKTHBALIMM MHUKPOOPraHMW3MOB. VICrob30BaHME HM3KUX TEMIeEpaTyp IS XpaHESHHUs
MHUKpPOOPTaHHU3MOB.

Bmusane pH cpembl Ha  KU3HEAEATENBHOCTh MHUKPOOPTaHU3MOB.  AIMI0(HITHL,
HelTpodwibl, ankanopuibl, UX paclpocTpaHeHue B npupone. Mexanusmsl pH-
roMeocTasa.

XVUMUYECKUN COCTaB MPOKAPUOTHOM KiIETKH. [luiieBble MOTpeOHOCTH MPOKAPHUOT.
Hcrounuku yriepoma. ABTOTpodbl u rerepoTpodsl. CanpopuTbl U MapasuThL.
Omurotpodsr u konmuoTpodbsl. HMcerounwku azora, cepbl, docdopa. HeodxomumocTtsb
noHOB MeTawioB. llorpeOHocTr B akropax pocta. AyKCOTpdBI U TPOTOTPO(DEL.
['MapoauTHKY, TPYHIBI THAPOIUTHKOB. ['a30TpodmI.

Pa3znoo0Opasue crmoco0oB CymecTBOBAaHMS U THIIOB JKU3HU y poKapuoT. Potorpodus u
xemotpodus. Jlurorpodus u opranorpodus. ABrorpodus u rereporpodus. CrnocoObl
CymecTBOoBaHus mnpokapuoT (8 tumoB). OOiurateeli W (QaKyIbTATHBHBIA  THII
MeTabonu3ma.

[lpuHIM TPUTOTOBICHHUA THTATENBHBIX CpeA. THIBI Cpea, HCIOIb3yeMble IS
KYJIbTUBHPOBAHUS MUKPOOPTAaHU3MOB. Y CJIOBUS KYJIbTUBHPOBAHUS MUKPOOPTaHU3MOB.
OO6mas xapaktepuctuka opoxkeHuit. Onpenenenue noHATUs «OposkeHuey. bpoxenue kak
sHepreTudeckuil mporecc. OnpeneneHue NOHIATUA «CyOcTpaTtHOe (HOCHOPUITHPOBAHHEN.
COpaxuBaeMble W HecOpakuBaeMble COEOUHEHHUSA. [IpoayKThl OpOKEeHWH, BHIBI
OpokeHuid. YepTbl IPUMUTUBHOCTH OPOKECHHIA.

['omodepmenTaTuBHOE MOJIOYHOKHCIIO OpoOXKeHHE. bruoxumus nporecca.
XapakTepucTUKa roMOpEpMEHTATUBHBIX MOJIOYHOKHCIBIX OAaKTEpHid, pacpocTpaHeHUe
¥ pOJIb B IPUPO/JIE, UCIIOTB30BAHNE B MUIIEBON MPOMBIIIICHHOCTH.
['eTepodepMeHTaTUBHOE  MOJIOUHOKHCIOE  OpokeHue.  buoxumus — mpouecca.
OxucnutenbHblii neHTo30(ochaTHbI MyTh. ['eTepodepMeHTaTUBHBIE MOJIOYHOKHUCIIBIE
0aKkTepuM, pacupoCTpaHEHHE U poJib B MPUPOJE, HCIOJIb30BAHME B IHILIEBOU
IPOMBIIIJICHHOCTH.

CrniuproBoe 6poxkenue. OOpa3oBanue 3TaHoNa Ipoxkamu. OTHomeHue apoxokeit k Oa.
Oddexr Ilactepa. Dddexr KpeOrpu. XapaxrepucThka IpoxKeH, MTPOMBIIUICHHOES
ucnonb3oBanue. O6pazoBaHue 3TaHOA OAKTEPUAMH.

MacnsiHokucinoe Opoxxenue. buoxumus mporecca. XapakTepucTuka OakTepuil poja
Clostridium. CaxaponuTuieckue, MpOTeOTUTHUSCKUE, TYPUHOIUTUICCKHE KIOCTPUINH.
Pacmipoctpanenue n 3HaUeHUE KIIOCTPUIUEB B MpHpoie. [IpakTHaeckoe UCIoIb30BaHue.
Bakrepuanbubiii poTocuHTe3. OKCUTEHHBIE M AaHOKCUT'€HHBbIE (DOTOTPO(HBIE OAKTEPHH.
[TurmenTsl aHOKCUreHHBIX (oToTpodHbIX Oakrepuil. doToCHHTETHUECKHH ammapar
AQHOKCUTEHHBIX (oTOTpoHBIX OakTepuil. MexaHW3M aHOKCUTE€HHOTO (OTOCHHTE3A.
Onpenenenne moHaTHs «hotodochopunupoBaHue». XapaKTEPUCTUKA AaHOKCHUTEHHBIX
dororpodHBIX OakTepuil, UX PaCHPOCTPaHEHUE U POJIb B MpHpoje. becxmopodumnpHbIi
doTocuHTE3 ramo0aKTepHil.

AspoOHoe npixaHue npokapuoT. CoctaB U (YHKIMOHUPOBAHHUE JbIXaTENbHBIX LETel y
npokapuoT. OnpeeseHne MOHATHS «OKACITHTENbHOE (HOCHOPHITUPOBAHHE).

['pynnbl  a3poOHBIX XEMOOPraHTPO(HBIX OakTepuil: MeTaHOTPO(BI U METHIOTPOQHI,
aMMOHU(DHUIMPYIONIHE U TEIUTIOI030pa3pyIIaroIie OaKkTepHu.

XemocuHTe3. OCOOEHHOCTH JIBIXaTENbHBIX IIeTeld XEMOJIUTOTPO(HBIX MPOKAPHOT.
['pymnmbl XeMOTUTOTPOPHBIX MPOKAPUOT: HUTPpUDULIKPYIOLIUE, THOHOBBIE, BOAOPOIHBIE
OakTepuH, xKene300aKTepuu, KapOOKCHT00aKTEpPHH.

AmnaspobHoe npixanue. OmpeneneHue TOHATHS «aHa’poOHOe abIxaHue». HurtpaTHoe,
cyibdarHoe, cepHOe, KapOOHATHOE, «WKEIEe3HOEe» JAbIXaHHUE.
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Cucremaruka npokapuot. Homenknarypa u kinaccudukamnus 6akrepuii. Konmenmus Buaa
y MPOKapHOT. [TOHATHS «IITaMM», «KIOH», «KYJIbTYpay», «BapuaHTy». [ eHOCcHCcTeMaTuka u
¢denocucremarnka. Apxen u O6akrepun. OTIMYHA U YEPTHI CXOZCTBA apXel ¢ OaKTepusImMu
Y 3yKapuoTaMu. XeMOTaKCOHOMHUYECKNE OCOOEHHOCTH apXei.

Unentnpukanms Oakrepuii. Mopdosornueckie, THHKTOPHAIbHBIE, KYJIbTypajbHbIC,
¢u3n0I0r0-OMOXUMHUECKUE, cepojioruueckue mnpusHaku. CucremaTnka OakTepuil Ha
OCHOBE TreHeTudyeckoro pojctea. 16Sp-PHK-—cucrema wuaeHTHGUKanmuM MpoOKapHOT.
Hcnonb3oBaHne  XEMOTAKCOHOMHUYECKMX  MPHU3HAKOB IS HMIACHTU(UKALUH.
Wnentnukanys HEKyJIbTHBUPYEMbIX MUKPOOPTaHH3MOB.

Onpenenurenn Oakrepuit. [IpuHIMI pacnpeneneHHs MaTepuaia B OIPENEIHUTENe
Oaktepuii bepmku (1994 r.). dunoreHeTnyeckas cucreMa KiacCH(pUKAIMKU MPOKAPUOT B
«PyxoBoactee bepmxu o cuctemaruueckoit 6akrepuomnoruu (2001-2007 rr.)».
Cucrematuka apxeil. Jlomen Archaeca. ®unym Crenarchaeota (kpeHapXeoThl).
Mopdonorus, merabomusM, mecra obutanus. @unym Euryarchaeota (3BpmapxeoTs).
XapakTepucTHKa METaHOT€HOB M AKCTPEMAIbHO TaloQuiIbHBIX apxel: Mopdoiorus,
MeTa0oIM3M, paclpoCTpaHEeHHEe B Tpupoae. Vcrmonb30BaHHE METAaHOTEHOB IS
HOJTyYeHHS METaHa.

Cucremaruka Oaktepuii. Jlomen Bacteria. ®wmirym Actinomycetota (Actinobacteria).
Mopdosnorus akTHHOOAKTEpHiA, MeTab0JIN3M, paclipocTpaHeHHe B pupoie. Baxkueiimme
NpeJCTaBUTENN. AKTUHOOAKTEPHH — MPOIYIEHTH aHTHOMOTUKOB. MeXaHu3M JIeHCTBHA
aHTUOMOTUKOB. [laTOreHHbIC aKTUHOOAKTEPHUHL.

dunym Chlamydiota. Mopdosorus, nukia pas3BuThsA, MeTabonu3M. 3aboJieBaHMS,
BBI3BIBAEMbBIC XJTAMHUIUSIMH.

dunym Chlorobiota. Mopdostorusi, Metadbosin3M, paclpoCTPaHEHUE B IPUPO/IC.

®unym Chloroflexota. Mopdomnorusi, Mmeraboiu3M, pacipocTpaHeHUE B IPUPOJIE.

®unym Cyanobacteria. Mopdomorus, metabonus3Mm, pacnpocTpaHEHHE B MPHUPOJIE.
3HavyeHne IMaHo0aKTepuil.

dunym Bacillota (Firmicutes). Xapakrepuctuka kimaccoB Bacilli u  Clostridia:
Mopdosorus, MeTabolM3M, paclpocTpaHEHHEe B MpHpOJEe, 3HadeHue. Baxueiimme
NPECTaBUTENN — CAPO(HUTHBIC U TATOTCHHBIE BHUIBI.

®unym Nitrospirae. Mopdoiorus, Mmerabosn3m, Mecta 0OUTaHUs, POJIb B IPUPOJIE.
®unym  Pseudomonadota  (Proteobacteria). KpaTkas  xapakTepucTtuka Kiacca
Alphaproteobacteria. ITopsnox Rhizobiales. Xapakrepucrika kiyOeHbKOBBIX OakTepuil
p. Rhizobium. Mexanusm a3zordukcaiuu. XapaKTepUCTHKAa OaKTepuil Mopsaka
Rickettsiales.

®unym  Pseudomonadota  (Proteobacteria). Kpartkas  xapakrepucTHKa  Kiacca
Betaproteobactereia. Ilopsinok Neisseriales: Mopdonorusi, MmeTabosu3m, IpeacTaBUTEIH.
[Topsimok Nitrosomonadales (HuTpudukaTops! nepBoit dassl).

@unym  Pseudomonadota  (Proteobacteria). KpaTkas  xapakTepucTuka  Kiacca
Gammaproteobacteria. Ilopsimox  Enterobacteriales, cemeiictBo Enterobacteriaceae —
Mopdoorus, MeTaboIu3M, pacpocTpaHeHue, 3HayeHne. TUroBoi poa ceMeiicTBa — poa
Escherchia. Xapakrtepuctuka Escherchia coli. E. coli kak canutapHO-moKa3aTeIbHBIN
MuKpoopranuszM. Komu-tutp, Konu-unHjaekc. IlaToreHHsle mNpencTaBUTENH  CEM.
Enterobacteriaceae: p. Shigella, p. Salmonella. CewmeiictBo  Yersiniaceae:
xapaktepucTuka Yersinia pestis — Bo3Oymutens uymbl. [lopsimok Pseudomonadales,
cemerictBo Pseudomonadaceae. XapakTtepuctuka THIoBoro pomaa Pseudomonas.
[Mopsimok Vibrionales. Xapakrepuctuka Tunosoro pona Vibrio.

dunym Spirochaetota. Mopdosorus, meradbonusm, Mecta oOuTaHusA. [laToreHHbIC IS
YeJI0BEKa CIIMPOXETHI.

®unym Mycoplasmatota. Mopdonorus, MeTaboau3M, pacrnpocTpaHEHHE B MPHUPOJIC.
[TaToreHHsbIe A7 Y€IOBEKAa MUKOILIA3MBbI.
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[Tpuonsl. UcTopus m3yueHus: nMpuoHHBIX Oone3Held. CTpykTypa npuoHoB. Perumkanus
npuoHoB. HacnenctBenHas u wuHpekunonHas (HopMbl NPHOHOBBIX Oone3Hei. [lytu
3apakeHUs MPUOHAMU.

Bupycer: omnpenenenue, mpupona. OcoOEHHOCTH BHUPYCOB, KaK >KMBBIX OpPraHHU3MOB.
[TpoucxoxaeHue BUPYCOB. 3HAUEHHE BUPYCOB.

®opma, pa3Mepbl, CTPYKTypHAsi OpraHu3alus U XUMHUECKUI COCTaB BUPYCOB.

Tumbl B3auMOJCHCTBUS BUPYCca U KIETKH. AOOPTHUBHAS, MPOAYKTUBHAS, HHTEIPATUBHAS
uHOeKIH. PerumKkaTuBHBIN UK BUPYCOB (IIPU JTUTUYECKOM B3aUMOJICHCTBUU BUpPYyCa C
KJICTKOM).

Bakrepuodaru. Mopdonoruss u cTpykrypa OakrepuodaroB. BzaumoneiictBue ¢aros
¢ Oakrepusimu. BupynentHele u ymepeHHble ¢aru. Jlutnueckuwit nuki. JIM3oreHHBIN
nuki. bakrepuanbHblii uMMyHUTET. Bbigenenue u BbisiBieHHe OaktepuodaroB. Pomb
Oaktepuodaros B bnochepe. IlpumeHnenue 6akreprodaros.

[Mpunuuner  cucremMatuku W kinaccudukanuu — BUpycoB.  Knaccudukanus
MexayHapoHOTO KOMHTETa I0 TaKCOHOMHH BHpYcoB. Kpurepum Kinaccupukanum
BupycoB. TakcoHomusi BupycoB. OrmnpeneneHue TMOHATUS «BHUA» Yy BHPYCOB.
Homenknarypa BupycoB. Krnaccudukanus BupycoB mno bamnrumopy. IIpunHummnb
KJaccu(puKanuy BUPYycoB 1o bantumopy.

KpaTkas xapakTepucThKa OTAEIbHBIX TPYIII BUPYCOB:

() Bupycsl, conepxamue nasyunenodeunyro JHK wu ne wumeromme PHK-cragum:
cemeiictBo Herpesviridae  (repnecBupychl, Bupyc OIminteiiHa-bappa); cemeiicTBo
Papovaviridae (mamwiiomaBupychl); cemeiictBo Adenoviridae; cemeiicteo Poxviridae
(BUpyC HaTypallbHO# OCIBI, BUPYCBI OCIIbI HACEKOMBIX); cemeiictBo Baculoviridae —

0COOEHHOCTH 0aKyJIOBHUPYCOB.

(IV) Bupycsl, coxaepxamnme opaHouenodeynyro wmosekyny PHK monoxurenshoi
HOJISIPHOCTHU: ceMeiicTBo Picornaviridae (Bupyc moimoMuenura, BO30yIuTeIb BUPYCHOTO
rematuta A); cemeiictBo Flaviviridae (Bupyc kierieBoro sHiiedainTa);, CEMEHCTBO
Coronaviridae.

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

(VI) Bupycsl, conepxamue omHorenodednyro moiekyny PHK u umeromume B cBoem
KU3HEHHOM 1mkie craguio cuuate3a JIHK na matpuiie PHK: cemeiictBo Retroviridae
(OHKOBHPYCHI, BUPYC UMMYHOEPHUIIUNTA YEIOBEKA).

Bupownpl.

Muxkpockonuyeckue rpudsl. MunessipHble U JpoxkxkeBbie (opMbl rpud0B. Mopdomorus.
Crioco6b1 pasMHokeHus. Tun nurtanus. Knaccudukanums. Kpartkas xapakTepucTuka
OTJENBHBIX TPYNI MHKPOCKONMMYECKHX I'puOOB. PacmpoctpaneHue, poib B HpUPOE,
PAaKTUYECKOE UCIIOIb30BAHNUE.

VYyacTie MUKpOOPTaHU3MOB B KPYTOBOPOTE YIIIEpO/ia, a30Ta U CEPHI.

B3anMOOTHOIIEHNsT MHKPOOPTaHU3MOB MEXIy CO00H W ¢ JpYrUMH OpraHH3MaMu
(cuMOMO3BI, MyTyalTu3M, KOMMEHCAIN3M, METa0M03, Tapa3uTU3M H JIp.)

HakonutenbHble KyJabTYphl UM TPUHLUI DJIEKTUBHOCTH. YMCThIE KYJIbTYPBI, METOIbI
MOJTy4eHUsl, 3HAaUCHUE.
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64. Ilonarust «crepunuzanusy, «1e3uHdekuns». MeTonsl CTepUIN3aliK, HCIOJIb3yeMbIe B
MUKpPOOHOJIOTUYECKON MTPaKTUKE.

PaspabGorumk:

/Lch7

(moamuck)

noueHt O. ®©. Batuuna

[Iporpamma cocraBieHa B cooTBeTcTBUU ¢ TpeboBanusmMu ®I'OC BO mo HampaBieHHIo
noarotoBku 06.03.01 «buonorus» npoduinsam: «bruoxumusy, «300710rusi 6€CrIO3BOHOYHBIXY,
«300J10TUsl TO3BOHOYHBIX», «Mukpoduonorus», «OO0mas O6oraHuka», «DU3UKO-XUMHUYECKas
O1osIorust 1 OMOTEXHOJIOTH», «DU3NOTOTH.

[TporpamMma paccMoTpeHa Ha 3acefaHuu Kadeapbl MUKPOOHOIOTHH

«29» anpenst 2022 1. ’
[Iporokon Ne 7 3aB. Kadenpoii ///{ 7(/ b. H. Orapkos
4

Hacmoswas npoepamma, me mooicem Ovimb 60cnpoussedena HU 6 Kaxou ¢hopme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspabomyuxa npoepammel.



