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l. Lesb u 321244 IMCHUTLVIMHBI:

Heas: popMupoBanme y CTyeHTOB 0a30BbIX TEOPETUUYECKHX M MPAKTUYECKUX 3HAHUI B
001acTH MUKpPOOMOJIOTMH, HMCXOIS M3 JOCTHKEHUH 5TOW HAyKh B IOCIEIHME TOAbI U ee
IPAKTUYECKON 3HAYMMOCTH JJIsl YEJIOBEKA.

3agaun:

— OCBOGHHE 3HAHHH O KIETOYHBIX CTPYKTypax H AU(QQepeHIUPOBKE MPOKAPUOT,
MeTa0O0IMUeCKUX Mpoleccax, 00ecreunBaoluX MHOroo0pasie croco00B UX CYLIECTBOBaHMS,
TEHETUYECKUX MEXaHW3MaX, NPUHIHIAX WICHTU(UKAIUK W KIACCUPUKAMH MPOKAPUOT,
3HAKOMCTBO C OT/J€JIbHBIMU TpyIIaMu OaKTepHil u apxei;

— 3HAKOMCTBO C pa3HO00pa3ueM U CUCTEMaTHKONH MUKPOCKOITMYECKUX TPUOOB;

— TMOJy4Y€HUE 3HAHUH O CTPOEHUHM M XHMMHUYECKOM COCTaBE€ BHUPYCOB, OCOOCHHOCTSIX
OpraHM3aly UX T€HOMa, TUIIaX B3aUMOJIEHCTBUS C KJIIETKOM, MEXaHU3MaxX PEIUIMKAI[MH, OCHOBAX
COBPEMEHHOM CHUCTEMaTHKE BHUPYCOB, CTPYKTYpHOH oOpraHuzanuu, (U3MKO-XUMHUYECKUX
CBOMCTBAxX U PEIIMKAIL[UHU IPUOHOB;

— 3HAaKOMCTBO C OCHOBAaMHM MHKPOOHOW 3SKOJIOTMM: THIIaMH  B3auMOJIeHCTBUI
MHUKPOOPTaHU3MOB APYr C APYrOM M APYTUMH OpPTaHU3MaM, BIUSHUEM (U3NKO-XUMHUYECKUX
(bakTOpOB cpelibl Ha KU3HEAEATEIIbHOCTh MUKPOOPIaHU3MOB, X POJIbIO B OMOT€0LIEHOTHYECKOM
0oOMeEHE BEIICCTB;

— 3HAKOMCTBO C IPAKTUYECKUMH AacleKTaMH MHMKpPOOUOJIOTHH, BaXXHBIMH JUISI pEIIEeHUs
IIPO/IOBOJILCTBEHHBIX, SHEPTETHUECKUX MPOOJIEM, a TaKKe JJISi OXPAaHbl OKPYXKAIOWIEH Cpeabl U
3JI0POBbsI YEJIOBEKA;

— (popMupoBaHNE HABBIKOB MPAKTHUECKOW pabOTHl B MUKPOOHOIOTHYECKO TabopaTopuu B
COOTBETCTBUM C TPABUIIAMU TEXHUKH O€30MaCHOCTH, NpUOOpEeTeHHEe YMEHUH M HaBBIKOB
MCIIOJIb30BaHUs CTaHJIapPTHBIX MUKpPOOHOJIOTUYECKUX METOJ10B IS U3Yy4EHUs
MHUKPOOPTaHNU3MOB.

1. MECTO JUCIUMIIJIMHBI B CTPYKTYPE OITIOII BO

2.1. Yuebnas aucuuiuimHa b1.0.24  «MukpoOHOIOTHs U BUPYCOJOTHS» OTHOCUTCS K
oOs3arenpHOM yactu biioka 1 {ucuumiuzel (Moxynn).

2.2. Jlns u3ydeHus JaHHOW y4eOHOW AMCUUMIUIMHBI HEOOXOIUMBI 3HAHMS, YMEHHsS U
HaBBIKU, (OPMUpPYEMBIE TPEIIECTBYIOUIMMH TUCHUIUIMHAMU: «Opranuueckas XumMus», «O0mas
Y HEOpraHWYecKas XuMus», «bruoxumusy.

2.3. [lepeyens nocneayromux y4eOHBIX AUCIUIUIMH, JJI1 KOTOPHIX HEOOXOIUMBI 3HAHMUSI,
YMEHHsI W HaBBIKH, (QopMHUpyemble HTaHHOW YyueOHOW IUCHUIUIMHON: «BHOTEXHOIOTHY,
«MonekynspHast OMOJIOTHS aKapUOT».

I1l.  TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHHWSA JUCHUIIJIUHBI

IIporiecc OCBOEHHMs MUCLUIUIMHBI HampaBieH Ha (OPMUPOBAHHE KOMIIETEHIIMHA B
cootBercTBUU ¢ ®I'OC BO no cnemmansHocT 06.05.01 «bronnxenepus u 6nonHpopMaTuKay,
cneunanuzanuu «buonHxxeHepust 1 OMOMHPOPMATUKAN:

OIIK-1: crocoGeH TPOBOIWUTH HAOMIOACHUS, ONMUCAHUS, WACHTU(UKAIUIO U HAYYHYIO
KJIaccu(pUKaLUI0 OPraHU3MOB (IIPOKApUOT, TPHOOB, PACTEHUI U )KUBOTHBIX);

OIIK-3: cioco0eH MPOBOANTH HKCIEPUMEHTAIBHYIO padOTy ¢ OpraHu3MaMH M KJIETKaMH,
UCTOJIb30BaTh (PU3MKO-XMMUYECKHE METOJbl HCCIEI0BaHUS MaKpOMOJEKYJ, MaTeMaTH4YecKue
MeTO]Ibl 00pabOTKH PE3yIbTATOB OMOJIOTUYECKUX UCCIIEI0BAaHUM.

Hepeqenb NJIAHHPYEMBIX PE3yJbTaTOB oﬁyqem/m Mo JMCHUIIJINHE, COOTHECCHHBIX C
HHAUKATOPaAMH JOCTHUKCHUSA KOMIIeTEeHII i

Komnerenuuu \ NuaukaTopbl KOMIETEHIIUI \ Pe3yabTaThl 00y4eHHs
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OIlK-1

Criocoben MIPOBOJNTH
HaOJIIO/IeHUs, ONUCaHMUS,
UICHTHPUKAIUIO u
HAy4YHYIO KJIACCHU(PHUKAIUIO
OpraHu3MoB (IIPOKapuoT,
rpu0oOB,  pacTeHHUH |
KUBOTHBIX).

HJIK onx11
JleMOHCTpHpyeT  3HaHUS B
oOJactu HaOJIIOIEeHN,
ONHCAHUS, WACHTU(DUKANUA U
Hay4YHOU Kiaccuukanum
OpPTaHHU3MOB.

3HaTh: CTPYKTYpPHO-(PYHKIIMOHATHHYIO
OpPraHU3alMI0 TPOKAPUOTUYECKUX H
9yKapUOTHYECKUX MHUKPOOPTraHU3MOB,
MeTaboIIecKre MIPOIIECCHI,
o0ecrnieunBaroIye MHOT000pa3ue
CIOCOOOB CYIIECTBOBAHHS MPOKAPHOT
u ux GyHKOUA B MpUPOJE,
CTPYKTYPHYIO OpPTaHM3alMI0 BHUPYCOB
U T[PUOHOB U  MEXaHU3Mbl  HUX
BOCIIPOU3BEICHUS; TIPUHIIUITBI 0TOOpa
MUKPOOPTraHU3MOB, o0aaronmx
OMOTEXHOJOTHYECKIM TOTCHIUAIIOM;
COBpEMEHHBIE MOIXO/JIBI,
UCTIOJIb3yEMbIe B CHCTEMaTHKe
BUPYCOB, IPOKAPUOT, MUKPOMHIIETOB.
YMeTh: HCIONIb30BaTh COBOKYITHOCTH
TeHOTUITUYECKUX M (DEHOTHIMHYECKUX
NPU3HAKOB Uil WACHTU(DHUKAIMH U
KJIaCCHU(PUKAUU MUKPOOPTaHU3MOB.

Bnaners: pueMamu ONMCAHUSA
MUKPOOPTraHU3MOB u ux
KJIacCU(pUKaluy, IIpaBUIaMU
HOMEHKJIATYpbl MUKPOOPTaHU3MOB.

HJIK onk-1.2
JleMoHCTpUpYyET
METOJOJOTHUECKHEC HABBIKH B
obiactu HaOJIOICHUS,
ONHMCAHUS W WICHTH(PUKAITUN
OpPraHHU3MOB

3HaTh: NPUHLUIOBl HAECHTU(UKALNN
BHUPYCOB, IIPOKAPUOT, MUKPOMUILIETOB;
o0IIyI0 XapaKTEPUCTHUKY OCHOBHBIX
TaKCOHOB MUKPOOPTI'aHU3MOB.

YMers: IPOBOJIUTH ONMCaHNE
MHUKpPOOPIraHU3MOB, T.€. IOJydYarTb
JaHHbIE 00 UX CBOMCTBAX.

Brnaners: METOI0JIOTHYECKUMU
MOAXO0JIaMH,  MCIIOJNb3YEMBIMH ISt
OIIpeeIECHUS crnenu(puIeckux
CBOMCTB MHUKPOOPTaHHU3MOB.

HJIK onx-13
Brnaneer HaBbikamMu paboOTHI 11O
HaOJIIOIEHUIO, OITMCAHUIO,
UIeHTU(DUKAIIMA W HAYIHOU
KIaccupuKauu JKMBBIX
OpTaHU3MOB.

3HaTh: METO/IbI U3yYEHUS
JMarHOCTUIECKUX MIPHU3HAKOB,
TIPUHITUITBI UACHTUDUKAITIH u
KJ1accu(UKalUU MUKPOOPTaHU3MOB.
YMeTb: MpOBOIUTH HICHTU(DUKALIUIO
U KJIacCU(PUKaIUIo OaKTepuil.
Brnanets: METOAAMHU U3YUYCHHS
MOP(OJIOTHYECKUX, THHKTOPUATBHBIX,
KYyJTbTYpalbHBIX U ¢duznomnoro-
OMOXMMHWYECKNX CBOWCTB OAKTEPHUIA.

OIlK-3

Crnocoben MIPOBOAUTH
IKCIIEPUMEHTATHHYIO
paboTy c opraHu3MaMu M
KIICTKaMH, HCIIOJIb30BaTh
(HDUBUKO-XUMHUYECKHE
METOAbI HUCCIICO0BAaHUA
MaKpPOMOJIEKYI,

HJIK onk-31
[TpoBoauT
IKCIIEPUMEHTATbHYI0 paboTy C
OpraHu3MamMu M KJIETKaMH C
HCIIO0b30BaHUEM buzuko-
XUMHYECKHX METO/IOB
HCCIIeIOBAaHUS MaKPOMOJICKY.

3HaTh: npaBuiga M TEXHUKY
OesomacHocTH  mpu  pabote B
MHUKPOOHOJIOTHYeCcKOl J1aboparopuu,
OPUHOMIBL  PaboOTBl C  KyJIbTYpaMH
MHUKPOOPTI'aHU3MOB,

MHUKPOCKOIIMYECKHE METO/IBI
U3YyYEHUs, CIOCOOBI U YCIIOBHSA
KyJbTHBHPOBAHUSI MHUKPOOPTaHH3MOB,




MaTeMaTUYECKHE METO b
00paboTKH  pe3yabTaToOB
OHOJIOrHYECKUX
HCCIICIOBAHUIA.

IPUHOMUIIBI COCTABJICHUSA IMUTATCIIBHBIX

cpen, METOJbl  KOJIMYECTBEHHOIO
ydera.

YMeTh:  TOTOBUTH  «KHBBIE» U
(buKkcupoBaHHbBIE npenaparsl
MHUKpPOOPI'aHHU3MOB, BBIOMpATH
CHOCOObI u YCIJIOBHS
KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.
Bnaners: METO/IAMH
MHUKPOCKOIIMUYECKOTO  MCCIEI0BaHUS,
KOJIMYECTBEHHOT' O ydera

MHUKPOOPI'aHHW3MOB, TEXHUKON IIOCEBA.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHbI

O0beM TUCHUILIMHBI COCTABJIMAET 5 3aUeTHBIX eAUHHILI, 180 yacos, B ToMm uncie (0,97 3a4eTHBIX eIMHUIIBI, 35 YacoB Ha IK3aMeH.
W3 HUX peann3yercs C UCMOIb30BaHUEM JIEKTPOHHOTO O0YUEHUS M JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH 36 YacoB.

®opma NPOMeKYTOUYHOM aTTecCTAlMU: YK3aAMEH.

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

Ne Pa3aesn aucuuILIMHbI/ TEMA Bunsr yueOHOM paboTHI, ®opma TeKYLIero
n/n BKJIFOYAsi CAMOCTOSTENbHYIO Pab0OTy 00yHaIOIIMXCS, MPAKTHYECKYIO | KOHTPOJIsS
5 HOJTOTOBKY ¥ TPYIOEMKOCTb ycHeBaeMoCTH /
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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 pPa3BUTHC 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. Poctr wu  KyJbTHBHPOBAHHE 3
MHMKPOOPraHHU3MoOB

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

5 JlabopatopHas paboTa
Tema 5. KynpTuBrpoBaHue MUKPOOPraHU3MOB 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 THUIIbI )KHU3HH Y IPOKAPHOT

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

8 | Tema 8. Ilytu momyueHus: SHEPrUH, OCHOBAHHBIC 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. Jxo10rust MUKpOOPraHu3MoB 3

20 | Tema 20. BousiHue gakTopoB BHEIIHEH Cpeibl 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 MPUKIIATHOMN 3 9 1 i TecTupoBanue
MHUKPOOHOJIOTUH TBoOpuecKoe 3a1aHue

3 35 SK3aMeH




4.2 Ilnan BHeayIMTOPHOI cAMOCTOSITEJIbHOM PA00ThI 00Y4aIOIIUXCS M0 AUCHHUILIAHE

CamocTosiTenbHas pa60Ta 06y11a101111/1xcsl

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. Mopodonorudeckoe|l103HA8AMENHO-NOUCKOBAS CAMOCMOSMENbHAL PAbOma I'yces M. B. MukpoGuonorus : yue6. s
paszHoobpasue HPOKApHOT. | BBIIOJIHUTE CIIE€AYIOIHE MTHChMEHHbIE PA0OTHL: IucbMenHas |CTYA. Bysos/ M. B. T'yces, JI. A. Muneesa.
Crtpykrypa, xumudeckuii|1. CocraButh TabmuIly «UYepThl CXOJCTBA M OTJIMYMS KJICTOYHOMH 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 Penpooykmusnas camocmosimenvnas paboma
IMoaroToBKa K MpPaKTHUECKUM 3aHATHAM (KOJUTOKBUYMBEI No 1 m Ne
2) C UCHIOJBb30BAaHMEM KOHCIEKTA JIEKIMM W PEKOMEHIyeMOM KomnokBuym
JUTEPATYPHI.
Tema 4. Pocr Oakrtepmii B|Pemennme 3amad mo ompeneneHHI0 KHHETHYSCKHX 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. KynerusupoBanue|l1031HasamenbHo-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 MEKPOOHOJIOTHH : y4ebd.
MHUKpOOpTaHH3MOB» n1aboparoproit mocobue 1 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. O6mmas|Penpodykmusnas camocmosmenvuas 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  JIEKIMA W PEKOMEH/yeMOi 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).



https://educa.isu.ru/
https://educa.isu.ru/
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CamocTosiTenbHas pa60Ta 06y11a101111/1xcsl

y‘IG6HO-MeTOI[I/I‘lCCKOC

OnenouHoe .
Cemectp| HasBanwme paszena, TeMbl . Cpoku | TpymoeMKOCTb obecreyeHne CaMoCTOSTEITbHON
Bu camocTosTensHOM paboThI CPEICTBO
BBITIOJTHEHHSI (uac.) paboTHI
Tema 7. Ilytm mnomyueHust|Penpodyxmuenas camocmosmenvras paboma I'yces M. B. Mukpo6uonorus : y4e6. ns
9Hepruu, ocHoBaHHble  Ha|l[loAroToBKa K NpPaKTUUECKOMY 3aHATUIO (KOMIOKBHUYM Ne 4) c cryn. By3oB/ M. B. I'yces, JI. A. MuHeesa.
cyOcTpaTHOM UCTIONb30BAHMEM  KOHCNEKTa  JIEKIIMH M PEKOMEHAyeMoi Komnoksuym |~ M. : Axazemus, 2006. — 462 c.
docopumpoBaHIU JIHTepaTypBL. Herpycos A. 1. Mukpoouomnorus / A. U.
Herpycos, U. b. Kotosa. — M. : U31. uentp
Teopueckas camocmosmenvias 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 -
Pa3HOOOPa3HBIX MOJIOYHOKHUCIBIX MPOLYKTOB, OINPENCIHTh KaKue TBopueckoe |hitps://educa.isu.ru)
BUABl MOJIOYHOKHUCIBIX  OakTepuit  (M.-K.0.) OTHOCATCA K 3alaHie  |Baser JIaHHBIX, MH(pOPMALHOHHO-
roMO(pepMEHTATUBHBIM, KaKHe K TreTepo()epMEHTATUBHBIM (I CIIPABOYHBIE M TOHMCKOBBIE CHCTEMBI (CM.
KQKIOT0 TPOAYKTa). YKa3zaTh KOJHYECTBO M.-K.0. B KaXIOM paszern 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 (KOJUIOKBHyMYy Ne 5) ¢ cryn. By3oB / M. B. I'yces, JI. A. Muneesa.
doTtodochopunupoBanuu UCIONB30BAaHUEM  KOHCIEKTa  JIKIMM M PEKOMEHIyeMoi — M. : Akagemus, 2006. — 462 c.
JIHTepaTypbl Hetpycos A. . Mukpo6uonorus / A. U.
' 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 mnomyuenus|Penpodykxmusnas camocmoamenshas paboma I'yces M. B. Mukpo6unonorus : yue6. as
SHEpruM, ocHoBaHHble  Ha|[loAroToBKAa K MPaKTHYECKOMY 3aHATHIO (KOJUIOKBUYM Ne 6) ¢ crya. By3os/ M. B. I'yces, JI. A. Muneesa.
OKHCIIUTEIILHOM UCIIONIb30BAaHUEM  KOHCIIEKTa  JIEKIMM W PEKOMEH/yeMOH — M. 1 Akanemns, 2006. — 462 c.
docopumpoBaHIm JIUTepaTyphL. Hetpycos A. . Mukpo6uomnorus / A. Y.
KomiokBHyM Herpycog, U. b. Kotosa. — M. : U31. uentp
3 12 Hen. 4 «Axagemusi», 2006. — 350 c.

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

CIIPaBOYHBIC M MOHMCKOBBIE CHCTEMBI (CM.
paszzen 5).



https://educa.isu.ru/
https://educa.isu.ru/
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CamocTosiTenbHas pa60Ta 06y11a101111/1xcsl

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. [MpuHuunel| Penpodykmusnas camocmosmenvuas paboma I'yces M. B. Mukpo6uonorus : yue6. aist
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 PEKOMEHAyeMOil — 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 mpoKapruoT 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 camocmosmensnas paboma I'yce M. B. Mukpo6unonorus : y4e0. 1
cHCTEMaTHYECKUI 0030p|TloAroToBKka K NPaKTUYECKOMY 3aHATHIO (KOJJIOKBUYM Ne 7) ¢ crya. Bysos/ M. B. I'yces, JI. A. Muneesa.
HNPOKAPUOTHBIX OPIraHU3MOB  |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 -



https://educa.isu.ru/
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CamocTosiTenbHas pa60Ta 06y11a101111/1xcsl

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe .
Cemectp| Ha3zBanue pa3szmena, TeMbl . Cpoku | TpymoeMKOCTb obecredyeHne caMOCTOATEIbHOM
Bun camocTosTenbHOR paObOThI CPEIICTBO
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). Barmmaa O. ®. Mankii npakraicyM 1o
2) I'pudkl poga Trichoderma: mpakTiuueckoe UCIIONLE30BaAHKIE TTuceMeRRas |mikpoGHonorHH : yiieS.-METox. mocobie /
3 p p - 1P ) 15 uen. 2 abora O. @. Baruuna, H. E. Bykosckas, O. A.
p Y
Kunxuna. — Upkyrck : U3n-Bo UpkyT. yH-
Ta, 2009. — 130 c.
Baszer JTaHHBIX, 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)
UCIIONIB30BAaHUEM  KOHCHEKTa  JIGKIMH M PEKOMCEHIyeMOM basbl AGHHBIX, HH(OpMALTOHHO-
TeMa 16 Bu CEI J‘II/ITepaTypr. CIIPABOYHBIC W TIOMCKOBBIC CHCTEMBI (CM.
- BApY 2 paszzen 5).
3 16 men. KommokBuym
Tema 17. Baktepuodaru
2
Tema 19. Cucremaruka
BUPYCOB 3
Tema 20. Bnusaue ¢akxtopoB|Penpodykmusnas camocmosmenvras paboma Hetpycos A. 1. Muxkpo6uosnorus / A. 1.
BHELIHEH Cpenbl Ha|BHIMOIHUTE MTUCEMEHHYIO PadoTy: Hetpycos, 1. b. KotoBa. — M. : U31. ueHTp
KU3HECATSITHPHOCTD 1. BousHUE H3ITydeHHH Ha MUKPOOPTaHU3MBI. «Axanemus, 2006. — 350 c.
MHUKpPOOPTaHH3MOB 2. BimsiHME THIPOCTATHYECKOTO JIaBJICHNsI HA MUKPOOPTaHU3MBI. Tuckmennas | P23 JQHHBIX, HHQOpMAIHOHHO-
3 17 men. 2 CTIPaBOYHbIE M TMOMCKOBBIE CHCTEMBI (CM.

3. BoHas aKTUBHOCTH 1 MUKPOOPTaHU3MBL.

4. B3auMOCBsI3b MHKPOOPTaHM3MOB C OECMO3BOHOYHBIMH U
MTO3BOHOYHBIMH KUBOTHBIMH.

5. B3auMOOTHOLIEHNS] MUKPOOPIaHU3MOB C PACTEHUSIMU.

pabota

paszen 5).
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CamocTosiTenbHas pa60Ta 06y11a101111/1xcsl

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe .
Cemectp| Ha3zBanue pa3szmena, TeMbl . Cpoku | TpymoeMKOCTb obecredyeHne caMOCTOATEIbHOM
Bun camocTosTenbHOR paObOThI CPEIICTBO
BBITIOJTHEHHSI (uac.) paboTHI
Tema 21. buoreoxummueckas|Penpodyxmuenas camocmosmenvras paboma Hetpycos A. 1. Muxpo6uomnorus / A. 1.
JESATENHLHOCTh CoCTaBUTL CXEMBI KPYTOBOPOTOB YITIEPO/A, a30Ta U CEPhI, YKA3aTh Herpycos, 1. b. Korosa. — M. : I31. tentp
MHUKpPOOPTaHH3MOB 9Tambl, MPOTEKAIoIMe C y4YacTHEM MHKPOOPTraHHW3MOB, U «Axanemust», 2006. — 350 c.
CHCTEMATHYECKUE  TPYNNBl  MUKPOOPTaHW3MOB  (GaKTepwi, Exmes B. T. MukpoGuonorss : yae6. i
AKTHHOMHIIETOB, TpUOOB), OCYILECTBISIONIMX TOT WJIM 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 camocmoamensHas paboma Baspr JaHHBIX, MH(pOPMAIMOHHO-
NIPUKITaaHOW MUKpoOuonoruu | TBopueckoe 3aJlaHHE: MPOAaHAIU3UPOBATH aCCOPTUMEHT CNPABOYHBIC M TMOHMCKOBBIC CHCTEMBI (CM.
MHUKpPOOHOJIOTHYECKUX IIPENapaToB — CPEACTB 3aLIUTHl PACTEHUH OT T paszen 5).
3 MHQEKIMOHHBIX OONe3He M BpeOHBIX HAaceKOMbIX.  Ykasate| 17 mes. 1 igﬁ :EIC/II;OS

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

0COOEHHOCTH XpaHCHUA KaxKk

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

N3 HuX 00BEM CaMOCTOSTEIbHOH pPabOTHI

JMCTAHIIMOHHBIX 00Pa30BaTEIHHBIX 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 Mukpoounosoruu. Vicropusi BOSBHMKHOBEHHSI U pa3BUTHE
MHUKPOOH00Trur. OCHOBHBbIE HATIPABJIEHUS COBPEMEHHO MUKPOOHOJI0THH

[Ipenmer, 3amay MHUKPOOWOJIOTHH, €€ MECTO B COBpEeMEHHOH Ouonoruu. Mup
MUKpPOOPTraHMW3MOB, HX Ba)KHEHIMe CBOWCTBA, 0OIIMEe MpHU3HAKU M pa3zHooOpasue. Poib
MHUKpOOpranu3MoB B Ouocepe. McTropusi BO3HUKHOBEHHS M Pa3BUTUS MHUKPOOHOJIOTHU.
OtkpeiTHe MuUKpoopranu3sMoB A. BaH JleBenrykom. Hayunas nestensHocts JI. Ilactepa.
3nauenue pabor P. Koxa s pa3BuUTHS MEAMIIMHCKOW MHKpoOuonoruu. Pa3Butue
OTEYECTBEHHOM MuKkpoOuosornn. Hayuneie wucciaenoBanus WM. WM. MeunukoBa, C. H.
Bunorpaackoro, [{. U. MBanosckoro, 3. B. EpmonbeBoit, E. B. TananaeBa u apyrux y4eHbIX.
CoBpeMeHHBIN ATam pa3BUTHS MUKPOOUOJIOTUU. 3HAYEHUE MOJEKYISIPHO-TEHETUYECKUX U
MOJIEKYJISIPHO-OMOJIOTHYECKUX HCCIIEI0OBAaHUI B Pa3BUTUM MHMKPOOMOJIOTMM U BUPYCOJOTHU.
[lepcriekTHBBl  Pa3BUTUS MHKpPOOHONIOTMU H  BHUpyconorur. (OCHOBHBIE HampaBlIeHUS
COBPEMEHHOM MMKpoOHonoruu. MeaunuHcKas, caHuTapHas, BETEpUHApHAas, MPOMBIIUICHHAS,
MOYBEHHAs, BOJHAS, KOCMHUYECKass MHUKPOOMONOTHs, TE€OMUKPOOMOIOTHS, TIEHETHKa
MUKpPOOPTraHU3MOB, 3KOJIOTHSI MUKPOOPTaHU3MOB, MOJIEKYJIIpHAs SKOJIOTUSl.

Tema 2. Mukpockonnyeckne MeToAbl HCCJIeI0BAHUSI MUKPOOPTaHU3MOB

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

Pasznen 2. CTpyKTYpPHO-(PYHKIIHOHAJIBHASA XaPAKTEPUCTUKA NMPOKAPUOTHON KJIETKH.
Mopdgoornyeckasi 1MpPepeHuHPOBKA Y POKAPUOT

Tema 3. Mopdosornueckoe pasHoodpasue mpoxapuor. CTpyKTypa, XHMHYECKHI
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.
TUMbI )KTYyTUKOBAHUS.

CrpoeHne, XUMHUYECKUH cOCTaB U (PYHKIIUU KOMIIOHEHTOB KJIETKH.

[loBepxHOCTHBIE  KJIETOYHbIE  CTPYKTyphl.  KilerouHas  cTeHKa  IPOKapuoT.
['pammonioxxuTenbHble W TpamMoTpuuaTenbHble Oakrepuu. CTpoeHHME W XMMUYECKHHA COCTaB
KJIETOYHBIX CTEHOK I'PaMIIOJIOKUTENbHBIX M TpaMOTpHUIATeNbHBIX OakTepuii. Kiierounble cTeHKH
apxeil: MceBIOMYypEenHOBBIE, OEKOBBIE, reTepornonucaxapyugable. DyHKIUN KIETOUYHOW CTEHKH.
[IpoxapuoTsl 6€3 KieTouHbIX cTeHOK. OOpa3zoBanue L-hopm, mpoTomiactoB u cheporiacTos.

Karncyspl, cau3ucTblie CI0u U 4eXJIbl. XUMHUECKUI cOCTaB, CTPYKTYpa U (DYHKIHH.

MUuKpOBOPCHUHKHU: OOBIKHOBEHHBbIE muiM, F-mumnu. Xumuueckuil cocTaB, CTpOEHHE,
byHKINN.

[TonBuxHOCTH OaKkTepUAIBbHBIX KJIETOK. JKryTHKOBBIN anmapar Oakrepuil. OcobeHHOCTH
CTpoeHusi 0azajbHOrO TelNa Yy TPaMIIOJIOKUTENBHBIX W TPaMOTPUIATEIbHBIX OaKTEepH.
MexaHu3m JBUKEHMSI TPOKAPUOT, HMMEIOIIMX KIYTHKU. JIBMKeHHE B JKUAKUX cpenax
(mnaBaHMe), JBMKEHHWE N0 TUMy poeHus. JIBwxkenue crnupoxer. IlonrsruBarommii Tumn
JBUXKEHUS. [[BUXKEHHE 10 TUITY CKOJIbKEeHHsI. TaKCUCHI.

AHTUT€HHBIE CBOWCTBA IOBEPXHOCTHBIX CTPYKTYpP IPOKAPHOT.

Huronnasmarnyeckue KiIeTOYHble CTPYKTypbl. Kosmtomanas ¢aza nuToriasMel H
CTPYKTYPHBIE 3JIEMEHTHI.
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I'enernveckuii  ammapatr mnpokapuoT. Hykmeoun (OakTepwaibHass XpomMocoMa).
Bnrexpomocomusle monekynsl JHK. Ilmasmuasl. Murpupyromuye IeHETHYECKHE DIIEMEHTBI.
NHuceprimonnsie nmocienoBareabHOCTH (IS-3memenTsl). Tpancno3onsr (TN-371eMeHTHI).

PuGocoMbl mpokapuoT: cocTaB, cTpoeHHe, QpyHKuuH. Pazmuuus puOocoM 3YyKapHoT U
MIPOKAPHOT.

BHyTpunuromiasmMatuyeckue  BKJIIOYEHHUs. 3allacHble  BELIECTBA:  I0JIMCAXapUIbl
(rmukoreH, Kpaxmay, TpaHylie3a), JUMUAbl (TpaHyJbl IOJH-B-OKCUMACISTHON KHCIIOTHI),
nonunenTuabl (uaHo(pUIIMHOBBIE TpaHYJbl MHAHOOAKTEpUid), monudocdaTsl (BOITIOTHHOBHIC
3epHa), dneMeHTapHas cepa. CTpyKTypbl (BKJIIOYEHHS), HMMEMOIIKME (YHKIHOHAIBHOE W
IpUCIOCOOUTENFHOE 3HAUEHUE: KapOOKCHCOMBI, a9POCOMBI, MArHETOCOMBI, XJIOPOCOMBI 3€JIEHBIX
Oakrepuii, (QukoOMIHCOMBI  nuaHoOakTepuii. Ilapacmopanbubie  Bkarouenusi  Bacillus
thuringiensis — GenkoBbIe TOKCHHBI, 00JIaJar0MIHe U30UPATEILHON CIICIIM(DUIHOCTBIO JICHCTBUS
npoTHB HaceKoMbIx oTpsiaoB Lepidoptera, Coleoptera, Diptera.

Huronnazmaruueckass memOpana (L[IIM) mpokapuoT: XMMHYECKUN COCTaB, CTPYKTYpa,
byskun. Jlokanuzamus AbIxaTeabHbIX U (OTOCUHTETUYECKUX IIETIe TPaHCIOPTa 3JIEKTPOHOB.
Oco0ennoctu L{IIM apxeil. Mexanu3mMbl MEMOPaHHOT'O TPAHCIIOPTA.

BuyTtpunuromiazmaruyeckue MeMOpaHbl MPOKapuoT. DOTOCHMHTETHYECKHE MeMOpaHbI
(Be3uKyJbl, JIaMEJJIbl, THJIAKOW[bl). BHyTpuuMTOIIIa3MaTHUECKUEe MEMOpaHbl XeMOTPO(HBIX
OakTepui.

Jlenenue KJIETKM M CHOCOOBI pa3MHOKeHUs Oakrtepuil. bunapHoe nenenue. dDasbl
amuto3a. Perukanus OaxtepuansHoi JIHK, cerperamusi nykneoupa. I[lutokunes u dasa
pacxoxaeHus AodepHux kierok. [loukoBaHue OaxTepuil, Kak BapUaHT OMHAPHOTO JIEIECHHUS.
MHo>kecTBEHHOE JeNIeHUE.

Mopdonoruueckun nudhepeHIIpOBaHHbIE KIETKH NPOKapHOT. [lokosimuecs (HOpMBI.
[{ucThl, akMHETHI IUAaHOOAKTEPU, SK30CTIOPbl OaKTEpUid, SK30- M 3HJIOCTIOPbl aKTUHOMHIIETOB,
HHJIOCTIOPHI TPAMIIOJIOKUTENBHBIX OaKkTepuil. 3aKOHOMEPHOCTH (OPMHPOBAHUS SHAOCIOP, UX
CTPOCHHE, XHWMHYECKHMI COCTaB. YCTOWYMBOCTH CIOP K DSKCTPEMAIbHBIM BO3ICHCTBUAM,
IPOJIOJDKUTENBHOCTD KHU3HU criop. OOpa3oBaHUE CHELUATU3UPOBAHHBIX KIETOK (TE€TEPOLMCTHI
nuaHoOakTepuii, OakTepoubl KIyOEHBKOBBIX OakTepuil), cCiykamux i (QUKCAIUU
MOJIeKYyJIsIpHOro a3zoTa. Mopdonornuecku auddepeHIMpOoBaHHbIe KIETKH, CIyXKaliue JJis
pa3MHOXXEHHUsI (TOPMOTOHUHU U 0AaEOIUCTHI [IMAHOOAKTEPUIL).

Pa3nea 3. PocT M KyJIbTHBHPOBaHME MUKPOOPTaHU3MOB

Tema 4. PocT 6akTepuii B nepuoanyeckoil 1 HeNpepbIBHOM KYyJIbTYype

Poct knerok m poct nomynsauuii. COanaHCUPOBAHHBIM M HecOaJlaHCUPOBAHHBIA POCT.
DKCIMOHEHIIMAIBHBIM POCT W BpeMsi reHepanuu. Poct GakTepuii B MEpUOIUYECKON KYIbTYypE.
Kpusas pocrta nepuoguueckoil KyiabTypsl. ®a3sl pocta. Ilapamerpsl kpuBOl pocTa: ynenbHast
CKOPOCTh POCTa, BbIX0J OuoMacchl. MeTonbl onpesesieHus yucia 0akTepuil U 6akTepuanbHOI
Maccel. IIpsimMble M KOCBEHHBIE METOJBl KOJMYECTBEHHOI'O yde€Ta MHUKpPOOPTaHHU3MOB.
Onpenenenne Ouomacchl B3BemmBaHueM. OmpeneneHrHe KOJIMYECTBAa KJIETOK W OMOMAacChl
He(eTOMETPUYECKIM METOIOM.

Pocr Gakrepuit B HempepbIBHON KynbType. PocT B xemocTarte. 3aBUCUMOCTb CKOPOCTH
pocTa OoT KOHLeHTparuu cyocrpara. Kpusas HacelmeHus. YpaBHeHHe MoHO. 3HaueHHe MeTo/1a
HENPEPHIBHOTO KYJIbTUBUPOBAHUS JJIS M3YUYEHUS CBOMCTB MHUKPOOPTaHU3MOB U HCIOJIb30BaHUE
€ro B IIPOMBILUIEHHOCTH.

Tema S. Ky 1ibTuBMpOBaHHE MUKPOOPTaHM3MOB

Boigenenne ¥ KyJbTUBUPOBaHME  MHUKPOOPIAaHM3MOB.  OJIEKTUBHBIE  METO/IBI
KyJIbTUBHpOBaHUs. HakonmuTenbHble, 4YHMCTble, CMEIIAHHbIE KYJIbTYPhl MHUKPOOPTaHU3MOB.
MeTtobl MOJIy4€HUsI YUCTHIX KYJIbTYp M MX 3HaueHHe. OCHOBHBIE THIIBI CPEJl, MCIOIb3yEMbIE
JUISL KyJIbTUBUPOBAHUS MHUKPOOPTraHU3MOB. YCIOBHS KYyJIbTUBUPOBAHHS MHUKPOOPTaHU3MOB.
KyneTuBupoBanue Me30(UIbHBIX, TEPMOPHUIBHBIX, MCUXPOPUIBHBIX, a9POOHBIX, aHA3POOHBIX,
(bOTOCHHTE3UPYIOUINX MUKPOOPTaHu3MOB. [ToBepxHOCTHOE U TITyOMHHOE BBIpallliBaHUE.
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[lonaBnenue pocra u rudesb MUKPOOPTaHU3MOB MOJ JCHCTBHEM pa3IUYHBIX areHTOB.
MeTonbl cTepuIM3anuu.

Pasznes 4. MeTa00J113M NPOKAPUOT

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

Omnpenenenre MOHATUH HEPTETHUECKUI METa00IM3M M KOHCTPYKTHBHBINH METa0OIH3M.
[TorpebHOCTH MPOKAPUOT B MUTATENBHBIX dJ€MEHTaX U MUKpodsieMeHTaxX. MlcTouHuKkH yriiepoa
JUIE KOHCTPYKTHBHOTO MeTa0oimn3Ma. ABTOTPO(BI U reTepoTpodsl; canpodUThl U Mapa3uThl
kormuoTpodsl u omurorpodsl. Mcrounukm azota, cepbl, ¢dochopa. HeoOxomumocTb HOHOB
metauioB. IlorpeOHocTh B (pakTopax pocra. IIpoToTpodsr u aykcoTpodsl. DHepreTudeckue
pecypcbl, ucHoib3yemble mpokapuoTamu. DoTtoTpodbl U XeMOTpodbl; JUTOTPOPBH U
opranotpodsl. CodeTaHHss OCHOBHBIX BHJIOB OJHEPreTHYECKOIO UM  KOHCTPYKTHBHOTO
MeTabonu3mMa, OMpENeNSIIOIINe CIOCO0 CYIIECTBOBAHUS MPOKAPUOT: XEMOJIUTOABTOTPOdUS,
XEMOJIUTOTETEPOTPOHS, XeMOOPTaHOaBTOTPODHs, XEMOOOpraHoreTepoTpodus,
dboTomuToaBTOTOPUS, (dhoTonurorerepoTpodus, (dhoToopranoaBToTpodus,
doroopranorereporpodus. [TorsaTre o Mmukcorpodum.

Tema 7. Ilyrm moJiy4yeHMsl JHEpPrud, OCHOBaHHbIe Ha CyOCTpPaTHOM
dochopunupoBanuu

Onpenenenuss NoHATUS «OpokeHHe». OOIIas XapaKTepUCTUKAa IPOLECCOB OpOXKEHUS.
COpaxuBaemMble ©  HecOpaxkuBaemble cyOcTpaTl. Ilytm  cOpakuBaHWS  yIJIEBOJOB:
[JIMKOJIMTHYECKUI yTh (myThb OMmbeHa-Meiieproga-Ilapnaca), OKHCIIUTEIbHBIN
nerro3odocdaruslii (myTs BapOypra-/{ukkenca- Xopekkepa).

Mono4yHokucnoe romo- U rerepopepMeHTatuBHOe  OposkeHue.  CrnuproBoe,
MAacCJITHOKHUCIIOE U APYrue BUJIbl OpokeHUN. XapakTepUCTUKa MUKPOOPTaHU3MOB, BbI3bIBAIOIINX
OpO’KEeHMs; UX paclpOCTpaHEHHE B IPUPOJE U MPAKTHUECKOE 3HAUECHUE.

Tema 8. IlyTu nosyyenust JHeprum, OCHOBaHHbIe HA (poTopochopuIUpOBaHUH

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

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

AspoOHoe gpixanue. IlomHoe W HeMoJHOE OKHUCIIeHHe cyoOcTpara. Ponp mukmia
TPUKApOOHOBBIX KHUCIOT. JIpIXaTesbHbIE LEMU MPOKapuoT. KOMIIOHEHTH! JbIXaTeIbHON LEMH.
MexaHu3M OKUCIUTENBHOTO (ochopuiupoBaHusl. XapaKTepUCTHKAa BaKHEUIINX OaKTepui,
OCYILIECTBIISIIOLIMX a’pOOHOE OKHCJIEHHE OEJIKOB, YIJIEBOIOB, YIJIEBOJOPOJIOB M JPYTUX
MHOTOYTJIEPOHBIX BEILIECTB (aMMOHUUTIHPYFOTITHE, YTJIEBOIOPOAOKUCIISIONINE,
HeJuTrosio3opaspyatonme  6akrepun). IIpoxkapuorsl (MeTHIIOTPO(dBI), OKHCISIONIME METaH,
METaHOJ U IPYTHe OJHOYTJIEPOIHbIE COETUHEHNS.

Anas’poOHoe apixanue. OmnpezneneHHe MOHATHS «aHadpPOOHOE IbIXxaHuey». JlOHOpHI U
AKLENITOPhI 3JEKTPOHOB, UCIOJb3YEMbIE Pa3HBIMU MPOKAPUOTAMU MPU aHA3POOHOM JIbIXaHUU.
Tunbl aHA’pOOHOTO JBIXaHUS Y MPOKAPHOT: HUTpPATHOE, Cyib(aTHOe, cepHOe, KapOOHATHOE,
<OKEJIe3HOe» U JIpYyTHe.

XemocuHTe3. OKHCIeHHEe HEOPraHMUECKUX CyOCTpaTOB: BOCCTAHOBIIEHHBIX COEIMHEHHUN
Cepbl, a30Ta, >Keje3a, MOJEKYJISIPHOro BOJOpOAa U Jpyrux. JlpixaTenbHble LENHU adpOOHBIX
XeMONUTOTPO(HBIX OakTepuil. OCHOBHBIE T'PYNIBI XEMOJIUTOTPO(HBIX OaKTEepUil: THOHOBEIE,
HUTPUGUIUPYIOIINE, BOJOPOIHBIC OaKTEPUH, KENe300aKTEPHH, KapOOKCHI00AKTEPHH.

Tema 10. BuocuHTeTHYECKHE MPOLECCHI Y NTPOKAPHOT

[Iytn ycBOeHUs YIJIEKHUCTOTH (OTOCHHTE3UpPYIOMUMH OakTepusiMu. [luka ApHOHa.
Hukn KaneBuHa. YCBOGHME COEIMHEHMH a30Ta. ACCUMWIALIMOHHAs HUTPATPEIYKIUS.
®dukcarust MoOJEKyIsIpHOro azora. CBOOOJHOXHUBYIIME W CUMOMOTHUYECKHE a30T(PHUKCATOPHI.
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Hcrnonp3oBaHne coequHEeHUN cepbl. ACCUMWISAIMOHHAS —cCyibdaTpenykuus. BropudHbie
METa0OIUThl. AHTHOMOTHKH: CHUHTE3, KIacCH(PUKAIMSA MO MPOMCXOXKICHUIO, XHUMHUYECKOH
CTPYKTYpE, MEXaHU3MaM JCHCTBHUS.

Paspedn. S. I'eneTnka npokapuor

Tema 11. I'eHeTHKA NPOKAPHUOT

lenernueckuii ammapar mnpokapuoT. [eHotun u ¢enorun. HacnenacTBeHHas u
HEHACJIEACTBEHHAsl M3MEHYMBOCTb. MyTalMOHHAs NPUpPOJAa M3MEHUYMBOCTU. HacTtoTa M THIIBI
mytauuid. CHIOHTaHHBIA M WHAYLUPOBAHHBIM MyTareHe3bl. PexoMOMHAnuum TIeHETHYECKOTro
MaTepuaia y npokapuor. Tpanchopmanius, TpaHCIYKIHS, KOHbIOTalUs. [ 'eHeTHYecKre OCHOBBI
natoreHHocTu Oakrepuii. Henacnenyembie n3MeHeHUs! CBOWCTB OakTepuil. Mopdonoruueckue u
onoxummuueckre Moaudukaiuu. /lucconuanus MUKPOOPraHU3MOB.

Pa3nes 6. PazHooOpa3ue u cucteMaTuKa NpoOKapuoT

Tema 12. [IpuHIUNBI CHCTEMATHKHA U WIEHTH(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 mnpokapuoT. Paszmenbl cucrtemaruku npokapuor. Homenknarypa.
MexxayHapoaHbIi KOJAEKC HOMEHKIIATypbl OakTepuii. TakcoHoMmuueckue kareropuu. Konmenius
BuJa y 6akTepuil. unoreHeTrueckas U UCKYCCTBEHHAs KJIacCU(UKAILIUS TPOKAPUOT.

Onpenenurenu Oakrepuil. [lpuHIUNBI cuUcTEMAaTU3alUMU MPOKAPUOT B OIpPENETUTENE
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.

Wnentudukamys npokapruot. OCHOBHBIE PU3HAKH, HCIIOJIB3YEMbIE MPH HACHTU(DUKATUT
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. Tunmunble upencraButenu kpenapxeor. @umym Euryarchaeota. Bakwueiimne
(bu3HOoNIOrMYecKre rpynibl ABPHAPXEOT: METAHOTEHBI U 0OJIUTaTHBIE SKCTPEMaIbHbIE TaTOPHIIBI.
Ocobennoctu Metabonusma. OTHomeHue K (akropam cpeabl. PacrpocTpaHeHue B MpUpPOJE.
dunym Nanoarchaeota.

Homen Bacteria. Ilpusnannble ¢uaymbl (KynbTuBUpyeMble Oaktepun). Duiymsl,
00BeAMHSIONINE HEKYJIBTUBUPYEMbIE OaKTEpUU.

XapakTepucTrka BakHeHmmx GhuaymMoB jomeHa Bacteria.

Ounym Actinomycetota. OOmasi XapakTepUCTUKa aKTUHOOAKTepuit: Mopdosorus,
MeTaboJIM3M, OTHOLIEHHE K (hakTopaMm cpejbl, MecTa oOuTaHus. BaxHelme npencTaBUTeNn
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. OOnMratHo aHa’pOOHBIE
AQHOKCUTEHHBIE  (HOTOTPO(BI, OKUCIAIOUIME IPEUMYIIECTBEHHO IPOCThIE OpPraHUYECcKUe
BemecTBa. OcobeHHOCTH MeTaboM3Ma 1 (PU3UOJIOTHH, PACITPOCTPAHEHNE U POJIb B TIPUPOJIE.

@unym Chloroflexota — 3eneHble HUTYATBIE AHOKCUTEHHBIE (OTOTPOGHBIE OAKTEPHH.
Ocob6ernoctu MOpdoJIOTHS U META00IMU3Ma, PaCPOCTPaHEHHE U POJIb B TIPUPOJIE.

@unym Cyanobacteria — OJHOKJICTOYHbIC, HUTYAThIE WM KOJOHUAJIbHBIE OKCHUTCHHBIE
dboTtorpodHbie OakTepuu. MeTtabomm3M U HU3NOJIOTHS. DKOJIOTHS IMAHOOAKTEPUN U UX POJIb B
IIPUPOJIE.
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dunym Bacillota — ogHa u3 OCHOBHBIX (DHIOTEHETHYECKHX JIMHUN JoMeHa Bacteria.
Kinacc Bacilli. Xapakrepuctuka tunosoro poxa Bacillus. Mopdomorus, wmerabonusm,
sKoJlorndeckue ocoOeHHocTH. Poms B mpuposge, 3HaueHWE JUIs 4YelloBeKa. BakHeirime
npencrasutenu  poga. Kiace Clostridia. Xapaktepuctuka TtumoBoro poaa Clostridium.
Mopdosorus, ocoOeHHOCTH MeTaboJIM3Ma, PacIIPOCTPAHEHHUE W POJIb B IPUPOC. SHAUCHHE JIJIS
4eJI0BEKa, MPAaKTHUECKOe NCIOIb30BaHne. BaxkHeue npecTaBuTeny poaa.

@dunym Nitrospirota — aspobubie xeMonuTOTPOhBI (HUTPU(HUKATOPHI BTOPOH (hassl,
xkene3obakrepun). OcobeHHocTH MeTabonu3ma u (usuosnoruu. PacmpocTpaHeHue B MpHPOJE,
pOJb B KpyroBOpoTax a3oTa, jkene3a. @uiaym Nitrospinota — HUTPUTOKUCISIONINE OaKTEPUH
(HUTpUPUKATOPHI BTOPOH (hasbl).

®unym Pseudomonadota — camas xkpymHas ¢una gomena Bacteria. Kpatkas
xapakrepuctuka kiacca Alphaproteobacteria. Ilopsimok  Rhizobiales.  Xapakrepucruka
KI1yOeHbKOBBIX OakTepuii p. Rhizobium. Mexanusm azordukcaiuu. XapakTepucTuka Oakrepuit
nopsimka Rickettsiales. Kparkas xapakrepuctuka kiacca Betaproteobactereia. Ilopsmox
Neisseriales: mopdomnorus, wmerabonusm, mnpencraBurenu. I[lopsmok Nitrosomonadales.
CemeiictBo Nitrosomonadaceae — HuTpupuImpyronpe OakTepuu (HUTPUPHUKATOPHI IMEPBOM
¢ass). [IpeacraBurenu, MeTaboIM3M, pacpoCTpaHEHHE U 3HaUeHHe. KpaTkas xapakTepucThka
kinacca Gammaproteobacteria. [lopsimok Enterobacteriales, cemeiictBo Enterobacteriaceae —
Mopdosorusi, MeTaboJIu3M, pPacHpOCTpaHCHUE, 3HAYCHWE. THUIOBOM pOI ceMelcTBa — 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, cemeiictBo Pseudomonadaceae. XapakrtepucThka THIIOBOIO  pojia
Pseudomonas. ITopsinok Vibrionales. Xapakrepuctuka tumnooro poja Vibrio.

@unym Spirochaetota. OcoGennoctn wmopdonorun. Tum JABHKEHHS CIUPOXET.
Mertabonusm cnupoxer. CanpouTHbIE U TATOT€HHBIE BU/IBI.

dunym Mycoplasmatota. Mopdomorust Mukoriasm. Metaboiausm. CanpoduTHsie,
CUMOMOTHYECKHE U TaTOTEHHBIE MUKOTIJIA3MBI.

Pa3nea 7. PazHooOpa3ne u cHCTEMAaTHKA MUKPOCKONINYECKHX IPHOOB

Tema 14. PazHooOpa3ue U cHCTeMATHKA MUKPOCKOIIUYEeCKUX IPudoB

Mopdonorust 1 ¢puznonorus rpudHoN kineTku. OCOOEHHOCTH MULIEIHATIBHOTO CTPOCHMS,
BbICIIME M Hu3lKe TpuObl. [lokosimuecs cTpykTypsl rpu6oB. OcoOeHHOCTH NMUTaHMs rPUOOB:
canpoTpogsl, mapa3utel, XUIHUKH. CrIOCOOBI pa3MHOKEHHs TpUOOB: BereTaTUBHOE, Oecnoloe,
MI0JIOBOE pa3MHOXKEHHE. DKOJIIOTHIECKUE TPYIIBI TPHOOB M MX MPAKTUIECKOE 3HAUCHHE.

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

Otnen Zygomycota. Krnacce Zygomycetes. OOmas xapaktepuctuka. Ilomosoe
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. IlomoBoe
pasmMHOkeHHe. @DopMupoBaHME CYMOK | TIOJOBBIX CHop. becroioe pa3MHOKEHHE.
dopmupoBanue  KoHMAMH.  Mopdonorus — KOHUAMAIbHOrO  crmopoHouieHus.  Kiace
Eurotiomycetes: npeacrasutenu poaos Aspergillus u Penicillium, ux pacnpoctpanenue, posb B
npupone M TpakThdeckoe 3HaueHwe. Kiacc Saccharomycetes, caxapoMmuuersl (CeMeHCTBO
Saccharomycetaceae). XapakTepucTrka rmekapckux apoxokeit (Saccharomyces cerevisiae).

DHTOMONAaTroreHHble MUKpomuueTbl (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. Ilpnonsbl

Hctopuss OTKpBITUS NMPUOHOB M H3y4YeHHsI INMPUOHHBIX 3aboneBaHuil. 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 KIETKU. 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. Jlutmueckuit uwmkia. JIuzoreHHelil 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. OrmpenesieHHe MOHATUS «BUA» Y BHUPYCOB.
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 KU3HeAEATEIbHOCTh
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),
MHUKpPOa3po(uiibl 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. BnmsHue Ttemmepatypel. Poct
MHUKpPOOPTraHW3MOB B 3aBHCHUMOCTH OT TemmepaTyphl. KapauHaibHble TemmepaTypHble TOYKH.
Temmneparypubiii auanazoH. Ilcuxpoduisl, me30¢huibl, TepMopuibl. MeXaHu3Mbl MCUXPO- H
tepmounuu. 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  MHKPOOPraHM3MOB.  B3anMooTHOIIEHHA
MUKpPOOPTraHM3MOB MeEXAy co0oi u ¢ Jpyrumu opranudmamu. CumoOuos. Myrtyanusm.
Kommencanmusm. Merabuo3. AntaronumsMm. [lapasutusm, xumnudectBo. OcobeHHOCTH
B3aMMOOTHOIIIEHUH MUKPOOPTaHW3MOB C pacTeHUsIMU. Pu3ocdepHas u snudutHas Mukpodiopa.
CumM0103 KITyOEHBKOBBIX OakTepuil ¢ pacTeHusMH. @DUTOMATOTEHHbIE MHUKPOOPIaHU3MBI.
Mukpoopranu3mMbl — CHMOMOHTBI U NTaTOTEHbI HACEKOMBIX. VConb30BaHNnEe SHTOMONATOI€HHBIX
MHUKPOOPTIaHU3MOB JJIs1 OOPBOBI ¢ BPEIHBIMU HACEKOMBIMH. B3aHMOCBS3b MUKPOOPTaHH3MOB 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. Pa3znooOpasue naToreHHbIX MUKPOOPTaHU3MOB.

Tema 21. BuoreoxumMu4eckas 1eTeJIbHOCTh MUKPOOPTaHU3MOB

Yyactue MUKpOOPraHu3MOB B KpyroBopote yriepona. Lluki azora u cneunduyeckue
TPYIIBl MUKPOOPTaHU3MOB, Y4acTByromue B HeM. L{UKIT cepbl: cepoOakTepuu U Cylib(UIOTCHEI.

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, BHUHOJAENUE, MUBOBapeHue). MUKpoOHOIOruueckue CcrnocoObl MOJIy4eHus
WHJUBUIyaJIbHBIX BEHIECTB (PTAHOJ, alleTOH, OYyTaHOJ, YKCYCHas, MOJIOYHas, JIUMOHHAas
KHUCITIOTBI, aMUHOKUCIIOTHI, ()epMEHThI, BUTAMUHBI, MOJIUMEPHI U T.1.). [lomyuyeHue MUKpoOHOTO

OeJka.

HpI/IMeHeHI/Ie MHUKPOOPraHu3MOB B 3JAPaBOOXpPAHCHHH. AHTI/I6I/IOTI/IKI/I, AJIKaJIOUIbI,

cTepounipl, (EpPMEHTHI.
OakTepuodaros.

npenaparsl

[Ipon3BOACTBO BAaKIMH,

yesoBeka (Jiakro0akTepuH, OudunymobakTepus u ap.).
B OMOrHMApOMETAIUTYPrHUu.
MHUKPOOPTaHU3MOB B TMpoleccax Ouopemenuanmu. Mukpobnas yrunmsamus TBO um nmpyrux
otxo10B. [lonyyenune Ouorormaa.

3emieynoOpuTenbHbIe Tpenapatsl  (a30TQHUKCHpYIONe OaKTepHalbHBIE NpenapaTsl,
dochopobakTepun u ap.). MHKpOOHMONIOTHYECKHE TpernapaThl sl 00pbObl ¢ OONE3HAMH M

Hcnons3oBanue

BPEIIUTEIISIMU CEIbCKOXO035MCTBEHHBIX PACTEHUM.

MHUKpPOOPIraHU3MOB

CBIBOPOTOK. JleueOHO-TIpoUIaKTHIECKIE
bakrepuanbpHble TpenapaThl, HOPMAIU3YIOIIUE MHUKPOdIOpY

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, TpynoemkocTb OueHounsie | Popmupyemsbie
n/H TeMblI NPaKTHYeCKUX U J1a00pPaTOPHBIX (4ac.) cpeacTea KOMIEeTeHIUH
padot Bcero N3 nnx (MHIUKATOPHI)
yacoB | MpaKTHYe *
ckas
NMOJAr0TOB
Ka

1 2 3 4 5 6 7

1 Tema 2. JlabopaTopHsle 3ansaTus: «IIpasuna n
MHUKpOCKOIIMYECKH | TeXHHKa 0€3011acHOCTH IpH padboTe B Jlaboparopnas OIIK-3
€ METO/bI MHKPOOHOJIOTHYECKOH JIabopaTopuH. pabora HIIK onk31
HCCJIEIOBAHUS Mukpockonusi», «MeTobl 6 Y cTHBIN
MHKPOOPTaHU3MOB | MUKPOCKOIIMYECKOTO HCCIIEJOBAHUS ompoc

MUKpPOOPraHu3MoBy, «IIpoctbie TectupoBaHue
METOBI IPUTOTOBJICHHUS U OKPACKH
MHUKPOCKOTIMIECKHX NPETapaToBy.

2 | Tema3. JlaGopaTopHble 3aHATHS: 6 OIlK-1
Mopdonorudeckoe | «Mopdoraorust mpoKapuoT, Jlaboparopuas HJIK onx11
paszHooOpazue «CTpoeHune MPOKaPHOTHON KIETKIY, pabota HIIK onx12
IIPOKAPUOT. «Mopdonoruyeckn Komnoxsuym HIIK onkcas
Crpykrypa, muddepeHInpoBaHHbIE KIETKN TectupoBanue
XUMHUYECKHH IIPOKAPUOTY. 2 IMucemennas OIIK-3
coctaB U (yHKIIHU IIpakTuyeckoe 3aHATHE (KOJIOKBUYM): pabota HIK onxan
KOMIIOHEHTOB «Mopdonoruyeckoe pazHoobpaszue
MPOKapUOTHOU MPOKAPUOT».

KIIETKH. «CTpyKTypa, XHUMHUYECKHI COCTaB U
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Mopdonoruuecku (hYHKIIMY KOMITOHEHTOB MPOKAPUOTHOM
muddepeHINpPOBaH | KIETK».
HBIC KJICTKH «Mopdonormaecku
MPOKapUoOT T epeHIIMPOBAHHBIC KICTKU
MIPOKAPUOTY.
Tema 5. JlabopaTopHBIC 3aHATHS: 12 JlabopaTopHas
KyneruBupoBanme | «MeTOIBI CTEPUITA3AIIUAI, pabora OIIK-3
MHUKpPOOPIaHU3MOB «IIpuHIUIIBI TPUTOTOBIEHUS Y cTHBIIT UK onraa
MUTATENBHBIX CPEIl I ompoc
KYJIbTUBHPOBAHUS MIUKPOOPTaHH3MOB. TectupoBanue
YcnoBust KyJIbTUBUPOBAHUS», IIuceMenHas
«Konn4yecTBeHHBIN y4eT pabora
MHUKPOOPTaHU3MOBY.
Tema 6. OOwmas | [IpakTuyeckoe 3aHATHE (KOIOKBUYM)! 1 Komnnoxsuym OIlK-1
XapaKTePUCTHKA «O01mas xapakTepuCTHKa TectupoBanue UK onig11
KOHCTPYKTUBHOI'O U | KOHCTPYKTUBHOI'O ¥ DHEPIETUUYECKOIO HIK onxa2
SHEPreTUUECKOT0o MeTabomm3Ma mpokapuoT. Crrocoob!
MeTaboau3Ma CYILIECTBOBAHUSI M TUIIBI XKU3HU Y
MIPOKAPHOT. MIPOKAPUOTY.
Crroco0bt
CyIICCTBOBAHUSA W
TUOBL  KM3HH Y
MIPOKapUOT
Tema 7. [Tyt IIpakTryeckoe 3aHATHE (KOJUIOKBHYM): 4 Komnoxsuym OIlK-1
MOJTyYEHUS «IyTu nonay4yeHus SJHEPTUH, TBopueckoe UK onrcaa
SHEpPIuwy, OCHOBaHHBIC Ha CyOCTpaTHOM 3aJlaHne UK opran
OCHOBaHHBIE Ha dhochopurpoBaHUm. TectupoBanue
cybcTpaTHOM
dhochopunrpoBanu
u
Tema 8. Ilytu IIpakTuyeckoe 3aHATHE (KOJIIOKBUYM): 2 Komnoxsuym OIllK-1
MOJIy4YEHUS «ITyTn nonyudeHus aHepruu, TectupoBanue K onraa
SHEpPIruw, OCHOBaHHBIEC Ha UK onrao
OCHOBaHHBIC Ha thotodochoprmpoBaHUmY.
thotodochopmmpo
-BaHHU
Tema 9. [Tyt IpakTryeckoe 3aHATHE (KOJUIOKBUYM): 2 Komnoxsuym OIlK-1
MOJTyYEHUS «1yTy nonsyyeHus SJHEPIuH, TectupoBanue UK onrca1a
SHEpPIruw, OCHOBaHHEIEC HA OKHUCIIMTEIIBHOM UK onrao
OCHOBaHHBIE Ha dhochopurpoBaHUm.
OKUCJIUTEITHLHOM
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 «Mnentudukanms OaxTepuii». pabora
TectupoBanue OIIK-3
HJIK onk-31
Tema 13. Kparknii | [Ipaktudyeckoe 3aHsTHE (KOIOKBUYM)! 2 Komnoxsuym OIlK-1
CHCTEMAaTHYECKUH «Kpatkuit cucteMaTiHueckuit 0030p TectupoBanue HIK onxaa
0630p MMPOKAPUOTHBIX OPTraHU3MOBY. K onxa2
MIPOKAPHUOTHBIX
OpraHN3MOB
Tema 14. JlabopaTopHoe 3aHATHE: 2 JlabopaTopnas OIlIK-1
PasnooOpasue u «MHUKPOCKOTTMYECKHE TPUOBI». pabota UK onraa
cHCTeMaTHKa ITuceMmennas UK onra2
MHUKPOCKOITHYECKUX pabota
rpudoB TectupoBanue OIIK-3
MK oniaa
Tema 15. [Tpuonst 1 OIlK-1
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Tema 16. Bupycsl IIpaxkTuyeckoe 3aHATHE (KOIIOKBHYM): 1
Tema 17. «Hexnerounsie GpopMbl OpraHu3anuu 1
Bakrepuogaru (TIpHOHBI U BUPYCHI)»

Tema 19. 1
Cucremaruka

BUPYCOB

Komnoxsuym
TectupoBanue

Hﬂ[{ OIlK-1.1
Hﬂ[( OIIK-1.2

4.3.2. Ilepeyenb TeM (BONMPOCOB), BHLIHOCHMBIX HAa CAMOCTOSITEJIbHOE HM3y4YeHHe
CTYA€HTaMH B PAaMKaXx caMocToATebHO# padotsl (CPC)

Ne Tema 3ananue ®opmupyemasi NAK
n/n KOMIIEeTeH U
1 Tema 2. W3yanTh ciemyromie BOIpPOCH: OIIK-3 UK onrar
Mukpockonuyeckue 1. Kpacutenu, npuMeHseMbI€ B IPaAKTUKE
METOZBI HCCIICIOBaHUS MHUKPOCKOIIHICCKHUX HCCIICOBAHUIA.
MHUKPOOPTaHIU3MOB 2. DIEKTPOHHBIA MUKPOCKOII, €0 IPUMCHEHHUE B
MHUKPOOHOIOTHH.
3aaHne BHINONHSACTCSA B MICEMEHHOH (opme.
2 Tema 4. Poct Oakrepuii B W3yauTs ciemyronie BOIpOCH: OIIK-3 HIIK onx31
NEPUOAUYECKON U 1. Meroasl onpeneneHuss 4ucia  OakTepuid U
HENPepHIBHOM KyJIbType OakTepuaIbHONW MacCHI.
2. OmpepneneHue KUHETHMYECKUX IapaMETpOB pPoOCTa
KyJIbTyp MUKPOOPTaHHU3MOB.
3 Tema 5. KynsTuBupoBanue | M3yduTh cienyronie BOIPOCHL:
MHUKPOOPTaHU3MOB 1. HakomurenbHble, YHCTbIE, CMEIIAHHBIE KYJIBTYPHI
MHUKPOOPTaHU3MOB.
2. YcioBuA KyJIbTHBHPOBAHUS MUKPOOPTaHH3MOB.
3amaHue BHIMONHACTCS B IICEMEHHOH (opme.
Pewnth cutyanmoHHble 3a1a4u; OIIK-3 K onksa
1. [lepen Bamu mocTaBneHa 3ajada BBIACIHTH U3
oOpasma  MOYBBEI  HIDKE  TPHUBEACHHBIC  TPYIIIHI
MHUKpOOpTraHu3MoB. Kakue 3JeKTUBHBIE Cpe/bl (YCIOBHS)
OyJieTe UCIOJIb30BaTh I ATOr0?
1) CBOOOHOKUBYIIIUE a’poOHbIe
aszotrdukcupyromue 0akTepuu.
2) YTIeBoJOPOJOKUCIAIONINE OaKTepHH.
3) Crniopoo0pasyromue 6akrepuu posa Bacillus.
2. Kakyio cpemy WCHONB3YIOT [UIS  BBIICICHUS
Oakrepwii Tpymsl kutnedHoi manouku (BI'KIT)?
3aaHve BHIMONHACTCSA B MIICEMEHHOH opme.
4 Tema 9. IlyTu nonayuyeHus W3yaute  criepyrommpe — TPYIIHUPOBKH  adpPOOHBIX
SHEpPruu, OCHOBAHHBIE HA XeMOoOpraHoreTepoTo(HbIX OakTepuii (0COOEHHOCTH X
OKHCJINTEIBHOM MeTaboJIM3Ma,  pPaclpoCTpaHeHWe W 3HAueHHE B
hochopmrpoBaHUH MIPUPOE): OIlIK-1 WK onx11
1. MetunoTtpodHbie OaKkTepUu. HIIK onx1o
2. YTIeBOAOPOAOKUCIISIONINE OAKTEPHH.
3. Hemmono3opa3pymiaroniie OakTepum.
[ToaroToBUTECS K OOCYXIEHHIO JSTHX BOIPOCOB Ha
KoJutoKBHyMe Ne 6.
5 Tema 10. N3y4uThb I (S13% {01141 BOIIPOC: «BTopuunbie OIIK-1 MK onx11
buocunretnueckue METaOOIUTEI.
HPOLECCHl y MPOKAPHOT
6 Tema 12. [TpuHIMIBI PaccmoTtpets BOIIPOC «Unentndukanus OIlK-1 HIK onxaa
CUCTEMATHKH U HEKYJIbTHBHPYEMBIX MHUKPOOPTaHHU3MOB» U PAaCIUCATh HIIK ongea2
UICHTU(HUKAIINN 9Tamkl 3TOTrO MpoLecca.
MPOKAPUOT
7 Tema 14. PasnooOpasue u | PaccMoTpeTs cienyronme BOIpock!; OIIK-1 HIK onxaa
CHCTEMATHKA 1. DHTOMOIIATOT€HHbBIC JIeRTepOMULIETHI (pona HIK onxa2
MHKPOCKOITHYECKHX Verticillium, Paecelomyces, Beauveria, Metarhizium).
rpuboB 2. TI'pubsr poma  Trichoderma:  mnpakTHueckoe
HCTIOb30BaHUeE.
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Tema 20. Bausuue
(hakTOpPOB BHEIIHEH Cpe/IbI
Ha KU3HEACATEILHOCTD
MUKpPOOPTaHU3MOB

W3y4nTh crnenyromue BOIPOCHI;

1. BausiHue U3i1yuyeHUH Ha MUKPOOPTaHU3MBL.

2. BnugHume  THAPOCTAaTHUECKOTO  JAaBIEHUS  Ha
MUKPOOPIaHU3MBI.

OIIK-1

Hﬂ[{ OIIK-1.1
HﬂK OIIK-1.2

2. BoaHas akTUBHOCTb M MUKPOOPTaHU3MBL.

4. B3anMOCBS3b MUKPOOPTaHU3MOB C OECII03BOHOYHBIMHU
1 TIO3BOHOYHBIMH XHBOTHBIMH.

5. B3auMOOTHOLIEHUS] MUKPOOPTaHU3MOB C PACTEHUSMH.

4.4. MeTonnuecKkue YKa3aHus M0 OPraHU3alUN CAMOCTOSITE/ILHOI Pa0doThI CTYI€HTOB

CamocrosTenpHas padoTa CTYJISHTOB SIBIISIETCS COCTABHOM YacThiO Y4eOHOTO mpolecca u
UMEEeT IENbI0 3aKpeIICHHEe W YriayOJeHHe TOJIYyYeHHBIX 3HAHUW W HABBIKOB, MOWCK U
npuoOpeTeHne HOBBIX 3HAHWUW, a Tak)Ke BBIMOJIHEHUE YUYEOHBIX 3aJaHHil, TOJITOTOBKY K
MNpCACTOAIIUM 3aHATHUAM, 3a4CTaM U SK3aMCHaAM.

Jlnst opraHu3alMu  CaMOCTOSTEIbHON paboOThl MO JAMCHUIUIMHE «MHKpOOHOIOTHS |
BUPYCOJIOTUS» HCIOIB3YIOTCS CleAyrolue GopMbl CaMOCTOATEIbHONU yueOHOU paboThI:

- PaboTa HaJi KOHCIICKTOM JIEKI[HH.

- [TonGop, nzydenue, aHanu3 peKOMEHI0BAaHHOW JTUTEPATYPHI.

- CamocTosTenbHOE N3YYE€HUE OTICIBHBIX TEM, aparpados, He H3JI0KEHHBIX B JICKIIUH.
Jns m3ydeHus TeM, HE HM3JIO0KEHHBIX B JIEKIIMHU, PEKOMEHAYETCS MCIOJIb30BaTh OCHOBHYIO U
JOMMOJIHUTCIIbHYIO JIMTCPATYPY, 4 TAKIKEC UCTOUYHHKHU, HaﬁHeHHBIe IIpu oMo I/IH(l)OpMaIII/IOHHO-
CIPAaBOYHBIX M TIOMCKOBBIX cucTeM. Jlnsi 3akperuieHHus Mmarepuana peKOMEHAyeTcs JejaTh
KpaTKUC KOHCIICKTBI 110 TEMC.

- IlogroroBka K a0OpaTOPHBIM 3aHSATHAM: COCTOUT B TEOPETHYECKOH IOJATOTOBKE,
HAIIMCAaHWHM OT4YeTa TI0 JIabopaTOpHOW paboTe, BBHINOJHEHUH NPAKTHUYSCKUX 3aJlaHUi
(mMcbMEHHbIE pabOThI, OTBETHI Ha BOMIPOCHI U T.J.).

- [loaroToBka Kk MpakTUYECKUM 3aHATUAM (KOJIJIOKBUYM).

- BeinonHeHne TBOpUECKUX 3aJaHUM.

- Pemenue CUTYAallMOHHBIX 3a/1a4.

- [loaroroBka K TECTUPOBAHMUIO.

- [ToaroroBka k 3K3ameHy.

[TuceMennbie paboThl. [l U3ydyeHUs] TeM, HE H3JIO0KEHHBIX B JICKIIMH, PEKOMEHIYETCS
HCIIOJIB30BaTh OCHOBHYIO U JIOTIOJHUTENBHYIO JINTEPATYPy, a TAKKE UCTOUHHUKH, HAJICHHBIE ITPU
MOMOIIM  MH(QOPMAIIMOHHO-CIIPABOYHBIX M TOUCKOBBIX. [l 3akperjieHus marepuala
PEKOMCHAYCTCHA ACJIaTh KPATKUC KOHCIIEKTBI IO TEMC.

4.5. IlpumepHasi TeMAaTUKA KYPCOBbIX PadoT (MPOEKTOB): HE MPEAYCMOTPEHBI YIEOHBIM
TJIAHOM.

V. YYEBHO-METOAUYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE
JAUCHOUIIJINHbI
a) nepeYeHb JUTEPATYPbI
OCHOBHAasI JIUTepaTypa

1. T'yceB M. B. Mukpo6Guonorus : yue0. 1is ctyn. By3os / M. B. I'yces, JI. A. MuneeBa. —
M. : Axagemus, 2006. — 462 c.

2. HerpycoB A. U. MukpoOGuonorus / A. . Herpycos, 1. b. KotoBa. — M. : 13a. nieHtp
«Axagemus», 2006. — 350 c.

3. Bsrumna O. ®. Manblif npakTUKyM 10 MUKpoOHosIoruy : yued.-metof. nmocodue / O. .
BsaTtuuna, H. E. bykosckas, O. A. XXunkuna. — Upkyrck : U3n-Bo Upkyt. yH-Ta, 2009. —
130 c.

JAONIOTHUTEbHASI JTUTEepaTypa

1. Emmues B. T. Mukpo6uonorus : y4e0. st By3oB / B. T. Emues, E. H. Mumyctun. — M. :

Hpoda, 2006. — 445 c.
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2. MenaunuHckass W caHWTapHas MukpoOuonoruss / A. A. BopoOGeeB [u mp.]. — M.

Axanemus, 2003. — 463 c.

3. IlpakTukym mo MHKpoOHOJIOTHH : yuel. mocobue mist crya. 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 cinoBapb-cupaBounuk / A. IL

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

0) CIMCOK ABTOPCKHUX METOAUYECKHX Pa3padoToK:

BsaTunna O. ©. Manblii pakTUKYyM TTO MUKPOOHOJIOTHH : y4el.-Meroa. mocodue / O. O.
Bstununa, H. E. bykosckas, O. A. XKunkuna. — Upkyrck : U3n-Bo Upkyrt. yH-Ta, 2009. — 130 c.

Y4eOHO-MEeTOIMYeCKUe MaTepualibl (JICKIMHU-TIPE3CHTAIIMM I10 TEeMaM JIHCIUIUIAHBL,
JOMAIllHUE  3a/IaHusi, BONPOCHI JUISI TOATOTOBKM K  KOJUIOKBHyMam, 3aJaHus  JUis
CaMOCTOSTENIbHOW PaboThI), pazmerneHHbie B DMMOC UT'Y - https://educa.isu.ru.

B) 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMBI

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

2. Nndopmanmonnas cucrtema «EIuHOE OKHO TOCTyIa K 00pa3oBaTEIbHBIM PECypcamM»
(http://window.edu.ru)

3. DU3 «bubanoTex». Aapec nocryna: https://isu.bibliotech.ru
. OBC «M3narenbctBo «Jlanby». Anpec noctyna: http://e.lanbook.com
. OBC «PykonT». Anpec nocryna: http://rucont.ru
. OBC «Aiibykc». Anpec nocryna: http://ibooks.ru
. OBC «IOPAMT». Anpec nocryna: https://www.biblio-online.ru/

. http://lwww.fptl.ru/biblioteka/biotehnologiya.html
. http://www.medbook.net.ru/010512.shtml

10. Coro3 oOpa3oBaTenbHBIX CaliTOB - EcTecTBEHHBIE HAYKH

11. http://tusearch.blogspot.com - [louck 3JIEKTPOHHBIX KHHT, MyOJUKAIWH, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX IEKTPOHHBIX OMOIHOTEK.

12. Google Scholar —TTorckoBas crcTema 10 Hay4YHOU JIUTEPATYPE.

13. Science Research Portal - Hayuynas mnouckoBas CcHCTeMa, OCYILECTBIISIOIIA
MIOJTHOTEKCTOBBIM TOMCK B JKypHaJlaX MHOTHX KPYIHBIX HAYYHBIX H3/IaTENbCTB, TAKMX 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.

O© 003 L

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 (yueOHON) Mebenpio Ha 10 mMOCAaTOYHBIX MECT; JOCKOH MEJIOBOM;
TEXHUYECKUMHU CPEJICTBAMU OO0YUEHUs, CIYKaIlllUMHU JUTsl IPEACTaBICHUsl yueOHOH nHpopManun
00JbIION ayTUTOPUH IO TUCHUILUINHE «MHUKPOOHOIOTHS U BUPYCOJIOTUS»; BCTPOECHHBIE OOKCHI —
3 mr., mkag ANS XpaHEHHS MaTepUaNoB I Ja0OpaTOPHBIX 3aHATUH, MHMKPOCKOI
OouHoKysipHbIN Axiostar Plus Cart - 1 mT., Mukpockomns! buomesn 2Led — 10 mt., MUKpOCKOTIBI
MBC-10 — 4 mr., BUHTOBOH OKysip-mMukpomerp MOB 1-15 — 1 mr., (a3oBo-KOHTpacTHOE
ycTpoiictBo Kd-4 — 4 mT., TEeMHOTIONBHBIN KOHZIEHCOp — 6 mT., Kamepsl ['opsieBa-Toma — 8§ mmiT.,
OakTepunUIHbIC JaMIibl — 5 mT., TepmocTtat 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;
TEXHUYECKUMU CPEJICTBAMH OO0YUEHUs, CITyKalllUMU AJIs IPEACTaBIeHUs yueOHOU HHpOopMau


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.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
1abopaTOpHBIX 3aHATUH, MUKpocKonbl buosam C11 - 3 mr., mukpockonsl buosmam 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
anexktpoHHsle CAS 120 — 1 mT., Gakrepuuuanble daMibel — 4 MmMT.; y4eOHO-HATIISAHBIMUA
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: ayAuTOpUs 000pyA0BaHa CIICIUATU3UPOBAHHON (yueOHOIT) MeOeIIbIo
Ha 20 mOCagOYHBIX MECT, JOCKOM MeJNOoBOH; 000pynoBaHa TEXHUYECKHMMHU CpPEACTBAMHU
oOyuenus: cucteMHsblit 6ok PentiumG850, monurop BenQ G252HDA-1 mit.; cucteMHbIi 6510k
Athlon 2 X2 250, monutop BenQ G252HDA — 8 mr.; cucremusiii 6510k 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, monuTtop Samsung T190N — 1 mT.; cuctemuslii 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 pans  XpaHEHUS W TIPOPHIAKTHUECKOTO  OOCTYKHMBaHUS y4eOHOTO
o0opysoBaHus: ayAuTOpHsl 000pyI0oBaHa CHEUATU3UPOBAHHON Mebesbio Ha 5 pabouux MecT;
mKag JUIsl XpaHEHUS XMMHUYECKON MOoCyAbl U JiabopaTopHOro oOopynoBaHus, MOMKa -1 mT.,
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 1mIKad — 1 mT., Moiika — 1 mT., cTequIax Juis XpaHeHUs! XUMUYECKON
MOCYJIbl W JIa0OpaTOpHOTO OOOPYIOBaHMsS; MHUTATEIbHBIE Cpeibl, JIabopaTopHas Iocyaa |
o0opyoBaHue JUIsl yueOHOro mnpoiecca.

[lomemenne g XpaHeHMsT W OPOQUIAKTHYECKOTO  OOCIy)KHBAaHUS Y4eOHOTO
o0opynoBaHusi. AyauTOpUsl 00OpyAOBaHa: CIELHATU3UPOBAHHON MeOeNblo Ha 3 MOCaJ0uHBIX
MecTa; mKadbl A1 XpaHEeHUs J1abopaTOpHOro 00OpyAOBaHUS — 2 IIT., miKkad s oaexkasl — 1
IIT., BCTpoeHHbI Ookc, Tepmoctar TCO-1/80, X0NOMMIBHUK «AMNIIEPOH», OaKkTEepULIUAHAS
namma — 1, HoytOyk Lenovo I1580, mpoektop BenQ MS521P; mocTossHHBIE MEKPOCKOTTHYECKHE
npenapaThl pa3TUYHbIX MOpdonornyeckux rpynn Oaktepuit — 80 IIT., OCTOSHHBIE MpenapaThl
MUKpoMmu1leToB — 30 mT., My3eiiHas KOJUIEKIMs KyJAbTyp OakTepuil nis yuyeOHbIX 3aHaTuit (14
KYJIBTYp), KOJUIEKIIMS aKTUHOMUIETOB (40 KyIbTyp), KOJUIEKIIMS MUKPOMHUIIETOB (20 KyJIbTYD).

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

6.2. IlporpamMHoOe obecnieyeHme:
Kaspersky Endpoint Security ans ousneca - Ctannapthseiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tect Plus 4.0 (1a 75 onHOBpeMeHHBIX noAkIoueHuit) 1 Mactep-komiuiekt (ACT-Maker u
ACT-Converter).

6.3. TexHnueckue u JIeKTPOHHBbIE CPeACTBA:
HPCSGHTaHI/II/I K JICKIIUAM I10 BCCM pasjcjiaM U TEMaM JUCHUIIIIMHBI, pa3MCIICHHLIC Ha
obpazoBarenbHoM noptaiie UI'Y (educa.isu.ru); Harasagabie mocoous (Tadmuiel) — 31 mT.
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Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

Jisi  ocBOEHHWS JMCUMIUIMHBI «MHKpOOUOIOTUS W BHUPYCOJOTHS» TMPUMEHSIOTCS
cieayrouye o0pa3oBaTesIbHbIE TEXHOJIOTHH:

- Ungopmayuonnasa nexyus. JIeKUUs — 3TO CKAaTOE HM3I0KEHUE OCHOBHBIX HAYYHBIX
(axToB, 4TO sABIAETCA 0a30l JUIs aHAJIN3a PACCYXKAECHUH, OLIEHOK.

- Jlexyus-euzyanusayus. YUUT CTYACHTOB IIPEOOpPa3OBbIBATh YCTHYIO M INHCbMEHHYIO
MH(POPMALIMIO B BU3YaIbHYIO (hopMy, 4TO (POPMUPYET Yy HUX NMPO(HECCHOHAIBHOE MBIIIJICHHUE 32
CUeT CHCTEMAaTHU3allMd W BBIICICHUS HauOojee 3HAYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB
colepkaHus oO0ydeHus. 3ajgaya IperojaBaTelis MCIOJIb30BaTh Takue (OPMbl HAIJSAHOCTH,
KOTOpPbIE Ha TOJIBKO JOMOJHSIOT CIOBECHYIO MH(OPMAIMIO, HO U CaMH SIBJISIOTCS HOCHUTEISIMHU
uHpOpMaLUU (CXEMbl, PUCYHKH, CIAiAbI-Ipe3eHTaluu, U T.11.). DTOT BUJ JEKIUH Jy4lle BCEro
UCTIOJIb30BATh HA ATAIle BBEICHUS CTYICHTOB B HOBBIM pa3/iei, TEMY IUCIUILTHHBI.

- Jlexyusa-b6eceoa. llpeanonaraeT HENOCPEICTBEHHbIII KOHTAKT MpernojaBaress ¢
aynutopueit. [IpeumyiiecTBo JeKuu-06eceibl COCTOUT B TOM, YTO OHA IO3BOJISIET IPHUBJICKATH
BHUMaHME CTYJEHTOB K HanOosee Ba)KHbIM BOIPOCAM TEMBI, ONPENENATh COJEpKaHHEe U TeMII
U3JI0KEHUsI y4eOHOTo MaTepHalia ¢ yueToM 0COOEHHOCTEH CTYACHTOB.

- JlabopamopHvle 3anamus — oaHa UX 3PGEKTUBHBIX (HOPM MPOBENEHUS AyTUTOPHBIX
3aHATUH B By3€, yIIIYOJSIOT M 3aKPEIUISIIOT TEOpeTUIeCKHe 3HaHusI. Ha 3THX 3aHATHAX CTYIEHTHI
OCBAaMBAIOT ~ KOHKPETHbIE  METOAbl  M3Y4YEHUs JUCUUIUIMHBI, HPUOOPETAlOT  HABBIKU
CaMOCTOSITENIbHOW paboThI ¢ MpuOOpaMHu M COBPEMEHHBIM 00opymoBaHueM. Ha mabopaTopHbIx
3aHATUSAX CTYIEHThl OCBAaMBAIOT IIOCTAHOBKY W BEAECHUE SKCIIEPUMEHTa, y4yaTrcsi YMEHHUIO
Ha0JII0/1aTh, OLEHUBATh IOJYYEHHBIE PE3YJIbTAThl, JAeJaTh BBIBOABI M 00001meHus. Benymieit
LeJIbI0 J1a0OpaTOPHBIX PabOT SBISETCS OBJaJeHUE TEXHUKOH 3KCIepUMEHTa, YMEHHUE pellaTh
NPaKTUYECKHE 3a/1a4d IyTeM IIOCTaHOBKH ombITa. [y Bcex abopaTopHBIX paboT, KOTOpBIE
BBIMOJIHSAIOT CTYJAEHTHI, Ha Beaymedl Kkadeape COCTaBIAIOTCS METOAWYECKHE YKa3aHus,
coJiepiKalllie ONHcaHue paboThl, MOPAJOK €€ BBINOJIHEHUS U ¢GopMmy otueta. JlabopaTopHoe
3aHATUE TPOBOJAUTCS B COCTaBE AaKaJIEMHUECKOM TpYMIbl C pa3eleHHeM Ha MoAarpymisl. B
BOJHOM YacTH 3aHATUS INPOBOJUTCS 3HAKOMCTBO CTYJIEHTOB C COJAEpNKaHHEM MPEACTOALIEH
paboThl, MOKa3 CHOCOOOB BBIMOJHEHHUS OTHAENbHBIX OINEpaluii, HAIOMUHAHUE OTAEIbHBIX
MOJIOKEHUHN TI0 TeXHUKe Oe3omacHocTH. OCHOBHAsS 4acTh J1a0OPATOPHOTO 3aHATHS 3aKIF0UaeTCs
B IIPOBEJCHUE CTYJEHTOM JIaOOpaTOpHOW paboThl. 3akKIOUMTENbHAs 4YacTh IMpelycMaTpUBaeT
MOJIBEICHUE WTOTOB BBIMOJIHEHHON JiabopaTopHOi pabothl. I[lo ompeneneHHBIM TemaM
7a00paTOpHBIX pabOT NMUCBMEHHBIN OTYET BBINOJHIETCS CTYJEHTaMH KaK CaMOCTOSITEIbHas
pabora.

- Ilpakmuueckue 3amamus — OSTO 3aHATHE, MPOBOJAUMOE IOJ PYKOBOACTBOM
npenojaBaresiss B yueOHON ayAMTOPHUM, HANPABICHHOE Ha YriyOJeHHe Hay4HO-TEOPETHYECKHX
3HaHUH W OBJAJCHHE ONpEJCNCHHBIMH METOAAMU CaMOCTOATENBHOM palboThl, KOTOpOE
bopMHpyeT MpaKTHUECKUE yMEHHUSI.

- Konnokeuymer — BuJ Y4eOHOTO 3aHATHS, MPOBOAMMOIO C LENbIO TPOBEPKH U
OIICHUBAHM 3HAaHWU ydamuxcs. KoIIoKBHyM MOXET MPOBOIUTHCS B (OpME MHIMBHUIYATHHON
Oecenpl MpenogaBareNs CcO CTYAGHTOM WM Kak MaccoBblii ompoc. B xoxe rpymmoBoro
00CYyXJIeHUS CTY/ICHThI y4aTcsl BbICKa3bIBaTh CBOIO TOUYKY 3PEHHUS IO ONpeAeIEHHOMY BOIIPOCY,
3alUIIaTh CBO€ MHEHHUE, MPUMEHss 3HAHMs, MOJIyYeHHbIE Ha 3aHATUSAX MO npeamery. B xone
KOJJIOKBUYMa MOT'YT TaK)Ke IMPOBEPATCS MUCbMEHHBIE Pa0OTHI CTYAEHTOB.

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

- Hucmanyuonnvie  obpasoeamenvhvle  mexnonocuu. 1log — TUCTaHIMOHHBIMU
00pa3oBaTeNbHBIMU TEXHOJOTHSIMUA MTOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOIHH, Pealn3yeMble
B OCHOBHOM C IIPUMEHEHHEM MH()OPMAIMOHHO-TEIEKOMMYHHKAIIMOHHBIX ceTel. [Ipu ocBoeHun
JTUCHUTUTMHBL « MUKPOOHOIOTHS U BUPYCOJIOTHS» UCHOB3YIOTCS CIICAYIOIINE TEXHOIOTHH:

" KeificoBas TEXHOJOruss — (opMa JUCTAaHIMOHHOIO OOy4YeHHs, OCHOBaHHas Ha
IPEOCTaBICHNH O0ydJarommmMcs HH(OPMAIIMOHHBIX 00pa30BaTeNbHBIX PECYpCOB B BHJE



27

CHELMATU3UPOBAHHBIX HAOOPOB y4eOHO-METOAMYECKMX KOMIUIEKCOB C MCIIOJIb30BaHHEM
pa3IMYHBIX BUAOB HOCUTENEH HHPOpMAaLUH (KEHCOoB);

" UHTEPHET-TEXHOJIOTUs — CIOCO0 AMCTAaHIIMOHHOHN mepenadn MH(OpMaK, OCHOBAaHHBIHI
Ha HMCII0JIb30BAaHUH III00ATBbHBIX U JOKAJIbHBIX KOMIIBIOTEPHBIX CETEH 1151 0OecreyeHus J0CTyma
oOyyaromuxcst K HH(POPMALMOHHBIM 00pa3oBaTelbHbIM pecypcaM U Uil (OpPMHUPOBAHUS
COBOKYITHOCTH METOJIMYECKUX, OPTraHU3allMOHHBIX, TEXHUYECKHX W IPOrPaMMHBIX CPEICTB
peanu3alMy U YOpaBlI€HHUA Yy4eOHBIM IPOLIECCOM HE3aBUCHMMO OT MECTa HaxXOXJIEHHs €ro
cyobektoB. Mcnonb3yercs OOpa3oBarenbhblil mopran UI'Y - educa.isu.ru.

Vill. OUEHOYHBIE MATEPHAJIBI JUIAA TEKYIIEI'O KOHTPOJISA U
MMPOMEXXYTOYHOM ATTECTAIIAN

Ouenounvie mamepuanvl meKyuieco KOHMPONA QOPMUPYIOMCA 6 COOMEENCIMEUL C
JIHA ynugepcumema.

B pamkax maucrumiuHbl « MEKpOOHOIIOTHST M BUPYCOJIOTHS UCTIONB3YIOTCS CIIEAYIOIINE
(bOpMBI TEKYIIEro KOHTPOJIS!

- YCTHBIH OIIpoC,

- TecT,

- TBOPYECKHE 3a/1aHUS,

- KOJJIOKBHYM,

- CUTYaIlMOHHBIC 33/1a4H,

- IICbMEHHas paboTa,

- maboparopHas pabora,

- KOHTPOJIb CAMOCTOSITEITLHON paOOTHI.

@DOH/1 OLICHOYHBIX CPEJICTB BKJIIOYAECT:

- (hOHZT TECTOBBIX 3a/IaHHI TIO AUCIUTUINHE,

- TeMaTHUKa U MaTepuabl 3a/1aHuil,

- TEMaTHKa U BOIIPOCHI K KOJJIOKBIYMAaM,

- Ha0Op CUTYAIIMOHHBIX 3aJaHHH,

- TeMbI JJADOPAaTOPHBIX padoT,

- 3aJ1aHMsl JUIs J1abOpaToOpHBIX padoT,

- BOIIPOCHI 1 camocTosTenbHoro n3ydenus (CPC)

- BOIIPOCHI U OMJIETHI /IS 9K3aMEHa,

- KpUTEPUH OIICHKH 3HaHUH CTYJCHTOB.

Ha3naueHue oLleHOYHBIX CPE/ICTB: BBIBUTH chopMHupoBaHHOCTh koMneTeHuuii OIIK-1 u
OIIK-3 (cm. paszzen I1).

JleMOHCTpPAIIMOHHbIE BAPHAHTHI TECTOB /LISl TEKYLET0 KOHTPOJIS
1. MeTtoa BbljieJIeHHS] YUCTBIX KYJAbTYP NPeAI0KIII:
a) A. BaH JleBeHTIyk
0) P. Kox
B) 1. . MeunukoB
r) JI. C. LlenkoBckuii

2. Kakoii THn ciopoo6pa3oBaHusi XapaKTepeH 1Js 6akrepuii poxa Bacillus:
a) MIeKTPUANATbHBIN

0) KIOCTpUANATBHBIH

B) OaLMIUISIPHBIN

3.1. Ykaxxkute Ha KakoM pucyHKe (A wiu b) u300paxkeHo cTpoeHHE KJIETOYHOM
CTEHKHU I'PaMIIOJIOKUTEIbHBIX 1 TPAMOTPHLATEIbHBIX 0AKTEPHIii;
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3.2. YkaxuTe COOTBETCTBHE CTPYKTYP (IIMTOIUIa3Ma, IUTOIJIa3MaTuIeckass MeMOpaHa,

NENTUIOTIIMKAHOBBIM  CJIOHM, TEepUILUIa3MaTHYECKOe MPOCTPAHCTBO, HApyXHas MeMOpaHa)
nudpam HA PUCYHKe:

4. Tun nNUTAHUS TPOKAPHOT, HMCHOJB3YIOUIMX JHEPrui0 CBeTa W OpPraHUYecKHe
BeleCTBa, HA3bIBAETCH:

a) XeMOJUTOTPODHBIN

0) xeMoopranoTpo(HbBIN

B) poTomuTOTpOdHEII

r) poTtoopraHoTpodHbIH

no

o

»w

Bonpocs! 1J1s1 NOATOTOBKH K KOJUIOKBHYMAaM
KosiokBuym Ne 1 (1 yac)
Tema: «Mopghonozuueckoe paznooodpaszue npokapuomy
['pymmer mpokapuoT 1Mo MOp(hOIOTHH.
Mopdornoruueckoe pazHooOpazue KOKKOBbIX (popM. [IpuBectu npumepsl.
[TanoukoBuaHble OakTepun — HecrmopooOpasyromue nanodku. [Ipusectn 2-3 mpumepa
HECIOpOoOOpa3yoIuX MNajlloyeK — MPU YCTHOM OTBETe Ha JOCKE MUCATh JIATUHCKOE
Ha3BaHME BUJA; YKa3aTb, CalpOPUTHBIA WM NATOINCHHBIA BHJ; €CIU cCanpOoUTHBIN, TO
yKa3aTb MecCTa OOWTaHMs, 3Ha4deHHWE /s TPHUPOJbl W/WIM YEJIOBEKa; €CIU BUJ
NaTOTeHHBIN, YKa3aTh, KaKyt0 HUH(EKIUIO BbI3bIBAET Y YEIOBEKA.
Crniopoobpasyronue najiodku. Tunsl criopoodpa3oBanus. PacnonoxeHnue crop B KIETKe.
[IpuBectu 2-3 mpumepa cropooOpa3yoomuX HalouyeK — MPU YCTHOM OTBETE Ha JIOCKE
nucaTh JIATUHCKOE Ha3BaHME BHUJA; YKa3aTh, KaKOW THUI CIIOPOOOPAa3OBaHMUS;
canpo(UTHBIA WINM MaTOr€HHBIN BUJI; €CIU carpo(UTHBIN, TO yKa3aTb MecTa OOUTaHMS,
3Hau€HUe MJIs MPHUPOJAbI W/WIM 4YelOBEKa; €CIU BHUJ MaTOreHHbIH, yKa3aTb, KakKylo
UHQEKINIO BHI3bIBAET.
UzButsie popmel. [IpuBectu nmprumepsl BAOPHOHOB, CIIUPHILIT U CIIUPOXET.
Tumnsl XryrukoBaHust y nmpokapuoT. IIpuBecTu mpumepsl, Ul KakuX pojaoB OakTepuit
XapaKTepeH TOT WM WHOW THIT )KT'yTHUKOBAHHS.
KouokBuym Ne 2 (1 yac)
Tema: «Cmpykmypa, Xumuueckuii cocmae u yHKuyuu KOMHOHEHM 08 NPOKAPUONH O
knemku. Mopgonocuuecku oughgpepenyuposannvie Knemku npoKapuon»
Pu6ocomsl mpokapmor.
BaytpunuronnazmMaTuyeckue BKJTIOYCHUS: XJIOPOCOMBI, (UKOOMITHCOMBI,
KapOOKCHCOMBI, a3POCOMBI, MAarHETOCOMBI, 3allaCHbIE BEIIECTBA, OEKOBbIE BKIIIOUEHUS Y
Bacillus thuringiensis.
BayTpunuromniazmarnyeckue MeMOpaHsbl.
I'enernyeckuii anmapat npokapuot. Hykieonn. Ihnasmunsr.
[{uromnazmarnueckass memoOpana (L{IIM) mpokapuoT, XUMHUYECKHUI COCTaB, CTPYKTYpa,
¢ynkuuu. Ocobennoctu LIIM apxeii.
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Knerounas crenka npokapuoT. OcCOOEHHOCTH CTPOEHUS U XHMHYECKOIO COCTaBa
KJIETOYHBIX CTEHOK TPAMIIOJIOKUTEIBHBIX W IPaMOTPHULATENIBHBIX  OaKTepHil.
Oco0eHHOCTH KJIETOUHBIX CTEHOK apxeil. @YHKIUHU KJIETOYHON CTEHKU MPOKAPHUOT.
Karncysbl, cAM3UCThIE CIIOU U YeXJIbl. XUMHUECKUH COCTaB, CTPYKTYpa, PyHKIUH.
CrpoeHue KIryTUKOBOIO annapara 6akTepHi.
MUKpOBOPCUHKH: OOBIKHOBEHHbIE MW, F-muim. XUMHYECKH COCTaB, CTpPOCHUE,
GyHKIHH.
OcHOBHbIE THUNBl JBMKEHUS NPOKApUOT (IUIaBaHUE, «POEHHUE», CKOJIbKEHUE,
HOJTATUBAIOLIEE ABUKEHHUE U JIp. ).
Mopdonoruuecku nudhepeHIIpoBaHHbIE KIETKH MPOKAPHOT:

1) 1lucThl M aKHHETHL.

2) DHAOCIIOPHI IPAMIIOJIOKHUTEIBHBIX OaKTepHii, 00pa3oBaHKUEe, XUMUUECKHI COCTAaB,

CTpOCHME, CBOICTBA.
3) DK30CHOpkI U FHIOCIIOPHl AKTHHOMHIIETOB.
4) TopmoroHuu u 0acouucTsl. I'eTepoucThl U OAKTEPOUIBL.

KosiokBuym Ne 3 (2 yaca)
Tema: «Oowan xapaxmepucmuka memaboauszma npoxapuom. Cnocoowt
CyuLecmeosanus npoOKapuon)
[TueBble NOTPEOHOCTH MTPOKAPHOT.
Pa3znoo0Opasue cnoco0OB CyIIECTBOBAHUS W TUIIOB JKU3HU y MPOKapUOT. DOTOTpOdBI 1
XeMOTpO(dbI, TUTOTPO(DPBI U OPraHOTPOQHI.
CoueraHnus OCHOBHBIX BHJIOB JHEPIeTUYECKOTO W KOHCTPYKTHBHOTO METaboIM3Ma,
ONpeNieNIAIoUe  CIOCO0  CYIIECTBOBAHUS  IPOKApUOT:  XEMOJIMTOABTOTPO(HUS,
XEMOJIUTOTETEPOTPOPuS, XeMOOpPraHOaBTOTpous, XEMOOOPTraHoTreTepoTpodus,
¢doronuToaBTOTOPMUS, ¢doronuTorerepoTpodus, ¢doToopraHoaBTOTpOdUS,
dboToopranoreTepoTpodus.

KosuiokBuym Ne 4 (4 yaca)

Tema: «Ilymu nonyuenusn snepzuu, 0OCHOaHHblEe HA cyOcmpamHuom pocghopunuposanuuy

1.

OOmras xapakTepucTika OpokeHuid. OnpeeneHue MoHATHs «OpoxeHuey. OnpeneneHue
HNOHATUSL «cyOcTpatHoe ¢ocopunupoBanue». COpakuBaeMble U HecOpakUBaeMble
coenmuHeHus. [IpomykTer OpoxeHuil, Bumbl OpokeHWd. YepTbl NPUMHTUBHOCTH
OpOXKEHUH.

[omModepMeHTaTUBHOE  MOJIOYHOKHCIIOE OpokeHme. buoxumuss ~ mporecca.
XapakTeprcTiUKa TOMOGEPMEHTATUBHBIX MOJIOYHOKUCIIBIX OaKTEepUi, paclpoCTpaHEHUE
¥ pOJIb B TIPUPO/IE, UCTIOIH30BAHUE B TIHIIIEBOI MPOMBIIUICHHOCTH.
[etepodepMeHTaTUBHOE  MOJIOUHOKHCIIOE  OpokeHue.  bumoxumms  mporecca.
OKUCIHUTENBbHBIH TIeHT030(pOoChaTHRI MyTh. | eTepodepMEeHTaTUBHBIE MOJIOYHOKHCIIBIC
OakTepuu, paclpoCTpaHEHHUE B IPUPOJIC, UCIOIb30BAHKE B MHUIIEBON MPOMBIILICHHOCTH.
3HaveHHe MOJIOYHOKHCIIBIX OAKTepHid JJ1sl OpraHu3Ma 4eIoBeKa.

[lpuBenmuTe  mpUMEpbl  CIOHTAHHOTO  MOJIOYHOKHCIOTO  Opoxenus.  Kaxwue
MHKPOOHOIOTUYECKIE POLIECCHI TPOUCXOAAT MPH KBAIIEHUH KaIyCThI?

CrnuproBoe Opoxenue. OOpa3zoBaHue dTaHoNa JIpoxokaMu. OTHoIEHUE Apoxoke K Oa.
O¢pdexr Ilacrepa. Dpdexr KpeOrpu. XapakTepucTuka IposkixKel, MPOMBIIIICHHOE
UCTIOJIb30BaHUE.

MacnsiHokucaoe OpokeHue. broxumms mnpomecca. XapakTepucTuka OakTepuil poja
Clostridium. Caxapoautudeckue, MpOTEOTUTHUECCKUE, TYPHHOIUTHUECKUE KIOCTPUINH.
PacnipocTpanenue u 3HaueHUe KIOCTPUIUEB B ipupoe. [IpakTiHueckoe UCIoIb30BaHKE.
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KojyokBuym Ne 5 (2 yaca)

Tema: «Ilymu nonyuenusn Inepeuu, 0OCHO8AHHble HA homodocdopunuposanuuy
OrnpezenieHne MOHATHH «OaKTepuanbHBIA (PoTOCHHTE3Y, «DoTOohOoChHOPHIUPOBAHUECY.
OxkcureHHbIC U AHOKCUTEHHBIC ()OTOTPO(DHBIC OAaKTEPHH.

[TurMeHThl aHOKCUTEHHBIX (OTOTPOPHBIX OaKTEPHIl.

DOTOCHHTETUYECCKUH ammapaT aHOKCUTCHHBIX (POTOTPOPHBIX OAKTEPHIA.

MexaH13M aHOKCUTEHHOTO (JOTOCHHTE3A.

XapakTepucTUKa aHOKCUTEeHHBIX (POTOTPO(PHBIX OaKTepuid, UX PacpOCTpaHEHHUE U POJIb
B TIpUpOIC.

7. becxmopodumibHelii (OTOCUHTE3 TaT00AKTEPHIA.

oouhkwdE

KosutokBuym Ne 6 (2 yaca)
Tema: «Ilymu nonyuenus Inepeuu, OCHOBAHHbIE HA OKUCUMETIbHOM
docgopunuposanuuy

1. JlaiiTe ompexnereHHe TMOHATHAM <«IbIXaHUE», «a’pOOHOE JIbIXaHHE», «aHa’poOHOe
npixanuey. Kakue Oaxtepun Ha3biBatoT opraHoTpodHeiMu? Kakue OakTepuu Ha3bIBaIOT
mutoTpogubMu? YTO Takoe mnojHOe okucieHue? YTo Takoe HENOJHOE OKHUCIIECHHE
Cxema a’poOHOro AbIxaHus (Ha IpUMepe a’poOHBIX XEMOOPraHOTPO(HBIX OaKTepHil,
OKHCIISIIOIINX TIIFOKO3Y).

2. I'me y mpokapuoT JOKaJIM30BaHbI IbIXaTeIbHbIE (31eKTpoHTpaHcnopTHbIe) nenu (DTLL)?
UYro npencTasiseT coboil apixarenbHas nenb? M3 kakux nepeHoCYuKoB COCTOUT?

3. Kak ¢ynkumonupyer OTL? Yto Takoe «okuciutensHoe QochopumupoBaHue»?
Ckonbko AT® obpasyercs B Xxo/ie a3pOOHOT0 JIbIXaHHsI HA OJJHY OKHCICHHYIO MOJIEKYITY
TJIFOKO3bI Y 9YKapHOTHYECKUX MUKPOOPraHU3MOB U mpokapuor (y E. coli)?

4. Tpynmsl a3poOHBIX XeMOOPTraHTPO(HBIX OAKTEPUIA:

a) Meranorpopsr u Metunotpodsl. Kakume cyOcTparsl oxucisior? MetaHoTpodsr:
MEXaHU3M OKHCJIEHUS MeTaHa, WCTOYHHMKH Yyriepoja, Mecrta obOurtanus. [Ipaktuyeckoe
WCIIOJIb30BaHNE METaHOTPO(DOB.

6) AMMmoHu¢unupyoomue Oakyrepuu. Yto Takoe amMoHMpukauusa? Kakue akTuBHBIE
aMMoHHU(UIMpyoImKe OakTepuu 3Haere? 3HaueHWe aMMOHH(UKaTOpoB B mpupone? Kaxum
00pa30M MPOUCXOAMT PA3NOKEHHE OETKOB, Kakhe (hepMEHTHI HEOOXOIUMBI JIJIs1 3TOT0?

B) llemmonozopaspymaronue Oaktepuu. Kakue a’poOHBIE MEIITIOI030pa3pyIIaoIIne
Oaktepuu (LETION030MUTHKN) 3Haere? KakuMm o00pa3oM oCylIlecTBIsSeTCS pa3iokKeHue
LEJUTI0NI03bl MUKPOOPTraHu3MaMH (Ha3BaTh ATarbl, pepMeHTHI)?

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

6. OCOOEHHOCTH JBIXAaTENBHBIX IeTIel XeMOIUTOTPO(PHBIX TPOKAPHOT.

7. TI'pymnmel XeMONTUTOTPO(MHBIX MPOKAPUOT: HUTPUPHUIMPYIOLIHE, THOHOBBIE, BOJAOPOIHbIC
OaxkTepuu, Kene300aKkTepun, KapOOKCUA00aKTEPUH.

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

KousnokBuym Ne 7 (3 yaca)
Tema: «Ilpunyunst cucmemamuku u uOeHMUPUKAUYUU NPOKAPUOM)

1. Yro takoe «muramm»? Uro Takoe «uucTas KyiabTypa»? UTo Takoe «BapuaHT»?
MopdoBapsl, cepoBapsbl, pe3UCTEHCBAPHI, (aroBapsl, naroBapbl. OnpeneacHe MOHITHS
«Bua Oakrepuit». Uto Takoe «1omeHn»? Kakoil ydeHbIH MpemIoXui TPeXIOMEHHYIO
CHUCTEMY KJIETOYHBIX Oprann3sMoB? Ha kakme nBa AOMEHa JensaTcs MpokapuoTsl? Urto
Takoe «pumna (pumym)»?

2. Howmenknarypa npokapuotr. Kakue ocoOEHHOCTH NMPOKAPHOT OTPa)xaroTcs B HA3BaAaHUU
POJIOB M BUJIOBBIX 3MHUTETaX?

3. Ompenenurenu Oaktepuid. [IpuHIMIT pacmonoXkeHuss wmarepuaia B 9-M H3TaHUU

onpenenutenss bepmku. PykoBomcTtBo bepmku mo cucreMaTHdecKol OaKTEpHOIOTHH
(2001-2007).
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Tema «I pynnvt npoKapuomHuvlxX Op2anu3mMoe)
Apxen. OCOOEHHOCTH M OTIUYHS apXel OT OaKTEpUid.

Kpatkas  xapakrepuctuka ¢uiubl  Crenarchacota —  Kpenapxeorel. HasBath
npecTaBuTelNel, yKa3aTh MeCTa OOUTaHMsI, TEMIIEPATYpPHBIN 1MANa30H.
Kparkas xapakrepuctuka ¢uisl Euryarchaeota — OBpuapxeorsl. XapaKTepHCTHKA

METaHOTE€HOB. XapaKTepucTuka rajobdakrepuii (kimacc Halobacteriaceae).

Jomen Bacteria. Xapakrepuctuka BakHeimux ¢un qomeHa Bacteria:

e @wua Actinomycetota (Actinobacteria).

e O@wma Bacillota (Firmicutes). Kparkas oOmias xapaktepuctuka. XapaKTepHUCTHKA
poxa Bacillus u Clodtridium.

e ®duna Pseudomonadota (Proteobacteria):

1) Knacc Alphaproteobacteria — kparkas o0Imasi XapaKTEpPHUCTHKA; OXapaKTePH30BaTh
pox Rhizobium; oxapakrtepu3oBath cemelictBo Rickettsiaceae Ha mpumepe Rickettsia
prowazeki — Bo30yauTess S1UIeMUIECKOTO CHIITHOTO TH(]A.

2) Knacc Betaproteobactereia — kparkast oOIas XapakTepUCTHKA,; OXapaKTePH30BaTh
pox Neisseria u Bo3oyautens Neisseria gonorrhoeae.

3) Kimacc Gammaproteobacteria — 1. Xapaktepuctuka cemeiictBa Enterobacteriaceae;

XapakTepUCTHKa THITOBOro poaa Escherchia na npumepe Escherchia coli, E. coli kak

CaHWTapHO-TIOKa3aTeNbHBI MHKpoopranu3m. 2. CewmeiictBo Pseudomonadaceae.

Xapakrepuctuka poaa Pseudomonas, xapakrepuctuka Pseudomonas aeruginosa. 3.

[Mopsinok Vibrionales — oxapakrepusoBats poj Vibrio u Bua Vibrio cholerae.
®wuuta Spirochaetota.

. duna Mycoplasmatota.

KojutokBuym Ne 8 (4 uaca)

Tema: «Hexknemounvie gpopmol opeanu3zayuu (RpUOHBL U 6UPYCHL))
[Tpuonsl. [IproHHbIE HHOEKITUH.
Bupycel: onpezaenenue, npupoja.
[TpoucxoxaeHue BUPYCOB.
®dopma, CTPYKTypHask OpraHu3alus U XMMUYECKUH COCTaB BUPYCOB.
@a3bl Pa3sBUTHS U PA3MHOKEHUS BUPYCOB.
Tunbl B3auMmojeiicTBUA BHpyca U KJIeTkH. AOopTuBHas uH¢pekuus. IIponykruBHas
uHpexnusa. Jlutuueckuit T B3aumojeiicTBust [lepcuctentHas uHOEKIUS.
WuTterpatuBHast HHpEKIUS.
baktepuodaru: ymepeHHble U BUPYJIEHTHBIE. SIBI€HNE TU30T€HUH.
Cucremaruka u kinaccugukaius BupycoB. Knaccupukanns MexayHapoIHOTO KOMUTETA
II0 TakCOHOMHMH BHpycoB. OmnpeneneHue NOHATHS «BUI Bupyca». HomeHknatypa
BUpycoB. Kpurepuu coBpeMeHHO! KiIaccu(pUKaIi BUPYCOB.
Knaccudukanus Bupycon no bantumopy. XapakTepucTika OCHOBHBIX TPYIIIT BUPYCOB IO
bantumopy.

Ouenounvie mamepuasvl 0714 RPOMEIHCYMOUHOU ammecmayuu 6 hopme IK3amena.
®dopma MPOMEXKYTOUHOM arTecTanuu - Ik3amen. Cuctema oueHok: nsaTudamibHas. OC

3TOr0 THIIA JOJDKHBI BBIABISATH CTENEHb OCBOCHHUS TEOPETHUECKUMX 3HAHUU Kak 0asy ams
dbopMUpOBaHUS  KOMIIETEHIMH, YMEHHMS WX TMPUMEHATh B CUTYalMSX, MOJCIUPYIOIINX
npodeCCHOHATIBHYIO JEATENbHOCTb, a Takxke chopMupoBaHHOCTh KomreTeHuuit OITK-1 u OIIK-
2, 3asBNeHHbIX B paznaene 1.

IIpuMepHBIii CIMCOK BOMPOCOB K IK3aMEHY
[lpenmer u  3amaun  MuKpoOuosoruu. OOBEKTHl MHKpoOuonoruu. OCHOBHBIE
HaNpaBJeHUS Pa3BUTHA COBPEMEHHOM MHKpoOOMoOJOruu: oOmas, MeIUIMHCKas,


https://en.wikipedia.org/wiki/Mycoplasmatota
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CaHWTapHas, BETEpPUHApPHAs, IPOMBILUICHHAs, TIIOYBEHHAs, BOJHAs, KOCMHUYECKasd,
reoJI0ru4ecKasi, FeHeTUKa MUKPOOPTaHU3MOB, SKOJIOI'MSI MUKPOOPTaHU3MOB.

HcTopusi BOSBHUKHOBEHUS U pa3BUTUS MUKpoOHonoruu. OTKphITHE MUKPOOPTaHU3MOB A.
JleBenrykom. Mopdonorudeckuii mepruo1 pa3BuTus MUKpoOnooruu. GU3noI0rnIecKuit
nepuos pa3BuTHs MukpooOuonoruu. Hayunas nesrenpHocts JI. Ilacrepa (u3ydenwue
npupozsl OpokeHni, HHPEKIMOHHBIX 3a0oneBanuil). MccnenoBanus P. Koxa B obmactu
MEeIUIIMHCKOW MuKpoOuosioruu. Bkmang WM. WM. MeunukoBa, H. ®. I'amanmeu, C. H.
Bunorpaackoro u Apyrux y4eHbIX B pa3BUTHE MUKPOOHOJIOTHH.

CoBpeMeHHbIH MeproJ] pa3BUTUSI MUKpoOUoioruu. Vcnonbp3oBanrue MUKPOOPTraHU3MOB B
OMOTEXHOJOTHH, OMOTHAPOMETAJUIYpruM, Ouopemenuanud. MHKPOOHOIOTHUECKUE
mpenaparsl JJi 3allUThl pacTeHUl Ha ocHOBe Bacillus thuringiensis. buoynobpenus Ha
OCHOBE a30ThUKCUpyromuX OakTepuit. MukpobHas yrunuzanus ThO n apyrux oTxoa0B.
[Tomyuenue 6UOTOIITUBA.

[TpokapuoTHbIE U 3yKapUOTHBIE MUKPOOPTraHU3Mbl, OCHOBHBIE Pa3INUHMsL.

Mopddonorust mpokapuor.

CrpoeHrie, XUMHUYECKHI COCTaB W (DYHKIMH KOMIIOHEHTOB MHPOKAPUOTHON KIIETKH.
[Mutomnazma. PuGocombl. BHyTpHIMTOIIa3MaTHUYECKUE BKJIIOYCHHS: XJIOPOCOMBI,
¢ukoOUIMCOMBI, KapOOKCHCOMBI, a3pOCOMBI, MAarHeTOCOMbI, 3allacHble BEIIECTBA,
6enkoBeie BKIroueHus y Bacillus thuringiensis. BuyrpunuToriazmarnyeckue MeMOpaHbI
(poTocuHTETHUECKME MEMOpPAHBI U JIP. ).

I'enernueckuid  anmapar  npokapuor. Hykneoua. Ilmasmuael.  Murpupyromme
TCHETHYECKUE DJIEMEHTHI (TPAHCIIO30HEI, |S-3JIeMEHTHI).

[Mutonnazmaruyeckas memOpana (L[IIM) mpokapuoT, XUMHUYECKHIl COCTaB, CTPYKTYpa,
byakuun. Ocobennoctu LIIM apxeit. MexaHu3Mbl MEMOPaHHOTO TPAHCIIOPTA.
Knerounas creHka nmpokapnoT. XUMHYECKHH COCTaB M CTPYKTypa KJIETOYHOM CTEHKHU
Oaxtepuil. ['paMronoxuTenpHble W TpaMoTpuuaTenbHble OakTepun. OCOOEHHOCTH
KJIETOYHBIX CTEHOK apxeil. O yHKIUU KIETOYHON CTEHKU IPOKApHOT.

Karicynbl, causucTeie ciiou 1 yexJibl. XUMUYECKHIl COCTaB, CTPYKTYpa, (QyHKILIUH.
XKryrukoBbiii anmapar Oakrepuil. CTpoeHHME, XMMHUYECKMH COCTaB, pacIoyioKEeHHe
KT'YTUKOB. MeXaHu3M JBHXEHHUS. MHKPOBOPCHHKH: OOBIKHOBEHHbIE MW, F-Tuu.
XUMHUYECKUH COCTaB, CTPOEHUE, (DYHKIIHMH.

OcHOBHbIE THUMNBl JBWKEHUS NPOKApUOT (IJIaBaHUE, «POEHHUE», CKOJIbKEHUE,
HOJTATUBAIONIEE ABM)KEHHE U JIp.). TaKCUCHI Y TPOKapHUOT.

Mopdonoruuecku auddepeHInpoBaHHbIE KIETKH MPOKAPUOT. DHIOCHOPHI, ITUCTHI,
aKWHETBHI, 9K30CHOopbl. ['OpMOroHnH, 6a€oLUCTHI, TETEPOLIUCTHI, OAKTEPOHIBI.
OHJOCTIOPHl T'PaMIIOJIOKUTEIbHBIX OakTepuil, 00pa3oBaHME, XHUMHUYECKUH COCTaB,
CTPOEHUE, CBOWCTBA.

Pasmuoxenue npokapuot. CriocoObl pazMHOKeHUs. bunapHoe nenenue. @a3pl aMUTO3a.
IToukoBaHue. MHOKECTBEHHOE JI€TICHUE.

Poct knerok u poct momynsuuu Oaktepuil. I[lapameTpbl MUKpOOHOTO pocTa: BpeMmst
reHepaluu, yaeldbHas CKOpocTh pocta. Poct OakTepuil B mepHOAMYECKON KYIBTYpE.
KpuBas sxcnonennuanbHoro pocra. HempepriBHOe KynbTuBHpoBaHHe. PocT GakTepuii B
xemocrate. YpaBHeHME MOHO; KprBasi HACBIILIEHUS.

OtHowenue npokapuoT k Oy (obnuratHbie a3po0bl, MUKPOa3poduiel, GhakyIbTaTUBHbIE
aHadpoObl, 0OIUraTHBIE aHA’POOBI, A3POTOJIEPAHTHBIE aHAIPOOHI).

BnusHue Ttemmeparypbl Ha JKM3HEAEATEILHOCTH MHKPOOPTaHU3MOB. TemmepaTypHBIi
nuarnasoH. [lcuxpoduibl, Me30¢puiIbl, TepMO(UIBI U UX pPacpOCTpaHEHHE B MPHUPOJIE.
MexaHu3mbl Tcuxpo- U TepmModuiuu. Mcnonb3oBaHHE BBICOKMX TEMIEpaTyp Uis
MHAKTUBAllMM MUKPOOPIraHW3MOB. Vcmonb3oBaHME HU3KUX TEMIIEpaTyp AJs XpaHEHUs
MHUKPOOPTraHU3MOB.
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Bmusane pH cpeasl Ha KHM3HEACSATENIBHOCTH MHUKPOOPTAaHU3MOB.  ATUI0PHUIIBI,
HelTpouibl, amkanouibl, WX pacopocTpaHeHue B mpupoge. Mexanusmel pH-
roMeocTasa.

XUMHYECKUN COCTaB MPOKAPUOTHOW KJIeTKH. [luineBbie MNOTPEOHOCTH MPOKAPHUOT.
Hcrounuku yrnepoga. ABTOTpodbl U rerepoTpodsl. Canpopurbl M MapasuThL.
Onurorpodsr u xkommotpodsl. Hctounuku aszora, cepbl, (ocdopa. HeoOxogumocTs
noHoB MetawioB. [lotpebHocTH B (akTopax pocra. AyKCOTphbl U MPOTOTPOPHL
['MapoMUTHKY, TPYIITBI THAPOIUTHKOB. ['a30TpodsI.

Pa3zHoo0Opazue crnocoboB CylecTBOBAHUS U THUIIOB JKU3HU Yy npokapuotT. dotoTpodus u
xemoTpodust. Jlutorpodus u opranorpodus. ABrorpodpus u rereporpodus. Crocodbt
cyllecTBoBaHMsA npokapuoT (8 tuno). OOiuuratHelid M (GakyJIbTaTUBHBIA THII
MeTaboIr3Ma.

[lpyHIMO OPUTOTOBICHHUA NMTATENBHBIX CpeA. TuIbl cpeA, HCIOJIb3yeMble IJis
KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB. Y CJIOBUSI KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.
OO6was xapakrepuctuka opoxenuid. OnpeseneHne NoHATHs «OpoxeHue». bpoxeHnue kak
sHepreTudeckuil npormecc. OnpeneneHne MOHATUS «cyOcTpaTHOe (ochopummpoBanmey.
COpaxuBaeMble U HecOpaxuBaeMmble coequHeHus. IIpoaykTsl OposkeHuil, BHJIbI
OposxeHmid. YepThl IPUMUTHBHOCTH OPOKEHHIA.

['omoepmenTaTuBHOE MOJIOYHOKHCII0€ OporkeHue. buoxumus npoliecca.
XapakTepucTuka roMOpEpPMEHTaTUBHBIX MOJOYHOKHUCIIBIX OAaKTepui, paclpOCTpaHEHUE
U pOJIb B IPUPOJIE, UCIIOIB30BAHNUE B MUIIEBON MPOMBIIIIEHHOCTH.
[etepodepmMeHTaTUBHOE ~ MOJIOUHOKHCIIOE  OpokeHue.  buoxummsa — mpormecca.
OxucnurenbHplid neHTo30(hocdarHplii myTh. ['erepodepMeHTaTUBHBIE MOJIOYHOKHUCIIbIE
OakTepuu, paclpoCTpaHEHHE M poJib B HPUPOJE, HCIOIb30BaHUE B MHUIIEBOU
HPOMBIIIJIEHHOCTH.

CnuproBoe O6poxenue. O06pa3zoBaHue TaHoNa JIpoxokaMu. OTHoIEHUE Apoxoker Kk Oa.
O¢pdexr Ilacrepa. Dpdexr KpeOrpu. XapakTepucTuka IpoXkiKeHd, MpPOMBIIIJIEHHOE
ucnoibszoBanue. O0pa3zoBaHue 3TaHOJA OAKTEPUSIMHU.

MacnsHokucinoe Opoxenue. buoxumms mnponecca. XapakTepucTuka OakTepuil poza
Clostridium. CaxapomuTtudeckue, MpOTCOTUTUICCKUE, TYPHHOIUTHYCCKUAE KIOCTPHIHIH.
PacnipocTpaneHne u 3Haue€HNE KIOCTPUANEB B ITpupoae. IIpakTrueckoe ucnonb3oBaHueE.
bakrepuanbupiii porocunTe3. OKCUTEHHBIE U aHOKCUTEHHBIE (POTOTpOodHBIE OaKTEpUH.
[TurMeHTBl aHOKCUTEHHBIX (OTOTPO(HBIX OakTepuil. DOTOCHHTETHUECKUH ammapar
AQHOKCUTEHHBIX (oToTpopHBIX OakTepuil. MexaHU3M aHOKCUI€HHOTOo (OTOCUHTE3A.
Onpenenenne moHATHSA «poTodochopunupoBanue». XapaKTEpPUCTHKA aHOKCUTCHHBIX
dboToTpodHBIX OaKTepuil, KX pacIpOCTpaHEHUE W POJIb B Tpupoje. becxmopodmmibHbrit
¢doTocuHTE3 TanobaKTEpUl.

AspobHoe nbixanue npokapuoT. CoctaB U QYHKIMOHUPOBAHHUE AbIXATEIbHBIX LENeil y
npokapuoT. OnpeneseHne NOHATHS «OKUCIUTENbHOE (HOCHOPUITUPOBAHUEY.

['pynmbl a3poOHBIX XeMOOPraHTPO(HBIX OakTepuil: METaHOTPOPBl U METHIOTPOQHI,
aMMOHU(HUIMPYIOLINE U IeJUTI0N030pa3pylIatoye 0akTepuu.

XemocuHTe3. (OCOOEHHOCTH JbIXaTENbHBIX IENed XEeMOIUTOTPO(QHBIX MPOKAPHOT.
['pynmbl XeMOJIUTOTPO(PHBIX MPOKAPUOT: HUTPUDUIIUPYIOIIUE, THOHOBBIE, BOJIOPOTHBIC
OaxTepuu, Kene300aKkTepuu, KapOOKCHI00aKTEPUH.

AmnaspobHoe apixaHue. OrmnpeneneHue HOHATHS «aHa’dpoOHOe abixaHuey. HurpatHoe,
cynbdaTHOE, cepHOE, KapOOHATHOE, «OKEJIE3HOEY JbIXaHUE.

Cucremaruka npokapuot. Homenkiatypa u kinaccugukaius 6akrepuit. Konnenuus Buaa
y IpoKapHoT. [IoHATHS «IITaMM», «KJIOH», «KYJIbTYypay», «BapuaHT». ['eHOCHcTeMaTHKa U
¢denocucremaruka. Apxen u 6akrepun. OTIHYUS U YEPTHI CXOACTBA apXel ¢ OaKTepusIMu
1 DyKapHOTaMU. XEeMOTaKCOHOMUYECKHE OCOOCHHOCTH apXei.

WNnentndukanus Oakrepuil. Mopdonorndeckue, THHKTOPUAIbHBIE, KyJIbTypallbHBIE,

(GU3HOIOTO-OMOXUMHUYECKHE, CepoJioThueckre mnpu3Haku. Cucrematuka OakTepuil Ha
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OCHOBe TeHeTHueckoro pojctBa. 16Sp-PHK—cucrema wuneHTH(UKANIUM NPOKAPHOT.
Hcnonb3oBaHne  XEMOTAKCOHOMHUYECKMX  MPHU3HAKOB U1 HMJACHTU(UKALIUH.
Unentudukanus HeKyIbTUBUPYEMBIX MUKPOOPTaHU3MOB.

Onpenenurenu Oaxtepuid. [Ipunuun pacnpeneneHuss Marepuaiga B OMNpeIesIUTENe
Oaktepuii bepmku (1994 r.). dunoreneTnyeckas cucremMa KiacCu(PpUKaIuu MPOKAPHOT B
«PyxoBoactBe bepmxku mo cucremarnueckoi 6akrepuosioruu (2001-2007 rr.)».
Cucrematuka apxeii. Jlomen Archaeca. ®unym Crenarchaeota (kpeHapXeoThl).
Mopdonorus, merabonusMm, mecra obutanus. @unym Euryarchaeota (3BpmapxeoTsri).
XapakTepuCTUKAa METAaHOTCHOB M JKCTPEMaJbHO TalopMIBHBIX apxel: mopdonorus,
MeTa0oJaM3M, paclpoCcTpaHeHHEe B Tpupoxae. Vcrmonb30BaHHE METAHOTEHOB IS
MOJIyYEHUSI METaHa.

Cucremaruka Oaktepuii. Jlomen Bacteria. ®unym Actinomycetota (Actinobacteria).
Mopddonorust akTHHOOaKTEpUiA, MeTabOIHM3M, pacpoCTpaHeHUe B pupojae. Baxkueinme
MPECTaBUTENN. AKTHHOOAKTEPUU — MPOAYIICHTHl aHTUOMOTUKOB. MexaHu3M JeHCTBUS
aHTUOMOTHKOB. [laToreHHbIe aKTUHOOAKTEPHUH.

dunym Chlamydiota. Mopdosorus, nukia pa3BuThsA, MeTabonu3M. 3aboJieBaHMS,
BBI3BIBAEMbBIC XJTAMUIHSIMU.

dunym Chlorobiota. Mopdostorusi, Mmetadbosin3M, paclpoCTpaHEHUE B IPUPO/IE.

®unym Chloroflexota. Mopdosorusi, MeTabosin3Mm, pacpocTpaHeHHE B IPUPOJIE.

@unym Cyanobacteria. Mopdosorusi, MeTaboiau3M, pacnpoCTpaHEHUE B IMPUPOJIE.
3HavyeHue IMaHo0aKTepuil.

@unym Bacillota (Firmicutes). Xapakrepuctuka kinaccoB Bacilli u Clostridia:
Mopdosorus, MeTabolM3M, paclpoCcTpaHEHHEe B MpHUpPOJE, 3HadeHue. Baxueiimme
NPECTaBUTENN — CAPO(HUTHBIC U TATOTCHHBIE BHUIBI.

®unym Nitrospirae. Mopdonorus, Meradoian3M, Mmecta 0OuTaHus, poJib B IPUPO/IE.
Ounym  Pseudomonadota  (Proteobacteria). Kparkas  xapakTepucTHKa  Kiacca
Alphaproteobacteria. TTopsnok Rhizobiales. Xapakrepuctruka ki1yOeHbKOBBIX OaKTepHii
p. Rhizobium. Mexanuzm asordukcaunu. XapakTepucTHKa OaKTepHil TMOpsaKa
Rickettsiales.

@unym  Pseudomonadota  (Proteobacteria). KpaTkas  xapakrepucTuka  Kiacca
Betaproteobactereia. [Topsnok Neisseriales: mopdonorus, merabonusm, npeacTaBuTeNu.
[Topsimok Nitrosomonadales (HuTpudukaTops! nepBoit Gassl).

®unym  Pseudomonadota  (Proteobacteria). KpaTkas  xapaktepucTtuka  Kiacca
Gammaproteobacteria. [Topsnok Enterobacteriales, cemeiictBo Enterobacteriaceae —
Mopdostorusi, MeTaboIN3M, pacIipocTpaHeHne, 3HaUeHne. TUIoBOM PoJI CeMEMCTBa — PO
Escherchia. Xapakrepuctuka Escherchia coli. E. coli xak canuTapHO-TIOKa3aTenbHBINH
MUKpoopranuszM. Komu-tutp, Konu-unHjaekc. IlaToreHHsle mNpencTaBUTENH  CEM.
Enterobacteriaceae: p. Shigella, p. Salmonella. CewmeiictBo  Yersiniaceae:
xapaktepucTuka Yersinia pestis — Bo3Oymutens uymbl. [lopsimok Pseudomonadales,
cemetictBo Pseudomonadaceae. XapakTtepuctuka THIoBoro pomaa Pseudomonas.
[Mopsimok Vibrionales. Xapaktepuctuka Tunosoro poaa Vibrio.

dunym Spirochaetota. Mopdostorus, Meradbonusm, mMecta oOuTaHusA. [laToreHHbIC IS
YeJIoBeKa CIIUPOXETHI.

®unym Mycoplasmatota. Mopdonorus, MeTaboau3M, pacrnpocTpaHEHHE B IMPHUPOJIC.
[TaToreHHsbIe A7 Y€IOBEKAa MUKOIUIA3MBI.
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[Tpuonsl. Uctopust nzyueHus: NpHOHHBIX Ooje3Hel. CTpyKTypa MpUOHOB. Permkarys
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
uHOeKH. PerumKkaTuBHBIN UK BUPYCOB (IIPU JIUTUYECKOM B3aUMOJICHCTBUU BUpYCa C
KJICTKOM).

Bakrepuodparu. Mopdomnorust u crpykrypa OakrepuodaroB. BzaumoneiictBue ¢aros
¢ Oakrepusimu. BupynentHele u ymepeHHble ¢aru. Jlutnueckuwit nuki. JIM3oreHHBIN
nuki. bakrepuaneHblii UMMyHHUTET. Bbiaenenue u BbisiBieHue Oaxtepuodaros. Poub
Oaktepuodaros B bnochepe. IlpumeHnenue 6akreprodaros.

[Mpunuuner  cucremMatukn U Kilaccudukamuu — BupycoB.  Kitaccudukanms
MexayHapoHOTO KOMHTETa I0 TaKCOHOMHH BHpYcoB. Kpurepum Kinaccupukanum
BupycoB. TakcoHomusi BupycoB. OrmnpeneneHue MOHITUS «BUI» y BHPYCOB.
Homenknarypa BupycoB. Krnaccudukanus BupycoB mno bamnrumopy. IIpunHummnb
KJaccu(uKauy BUPYCoB 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, coxaepxamue opaHouenodeunyto wmosiekyny PHK  monoxxurensHoi
HOJISIPHOCTHU: ceMeiicTBo Picornaviridae (Bupyc moimoMuenura, BO30yIuTeIb BUPYCHOTO
rematuta A); cemeiictBo Flaviviridae (Bupyc kierieBoro sHiiedainTa);, CEMEHCTBO
Coronaviridae.

(V) Bupycsl, conepxkamue oanouenoueunyro moiekyny PHK neratuBHo# nim nBoitHOM
nossipHocTh: cemeiictBo Orthomyxoviridae (Pox Influenzavirus); cemeiictBo Filoviridae
(Bupycel MapOypr u D001a).

(VI) Bupycsl, conepxamue omHorenodednyro moiekyny PHK u umeromume B cBoem
KU3HEHHOM 1mkie craguio cunte3a JIHK na marpurnie PHK: cemeiictBo Retroviridae
(OHKOBHPYCHI, BUPYC UMMYHOEPHUIIUNTA YEIOBEKA).

Bupownpl.

Muxkpockonuyeckre rpuosl. MunessipHbie U JpokxkeBbie (opMbl rpu6oB. Mopdosorus.
Crioco6b1 pasMHokeHus. Tun nurtanus. Knaccudukanums. Kpartkas xapakTepucTuka
OTJENBHBIX TPYNI MHKPOCKONHUYECKHX TpuOOB. PacmpocTpaneHue, poib B HpPUPOJE,
PAaKTUYECKOE UCIIOIb30BAHNUE.

VYyacTie MUKpOOPTaHU3MOB B KPYTOBOPOTE YTIIEPO/Ia, a30Ta H 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. Tonsatns «crepummsanusy», «1e3uHbekiusy. MeToIbl CTepUIN3alliH, UCTIOJIb3yeMblE B
MHKPOOHOJIOrHYECKOI IPaKTHKE.

Pazpaborunk:

/ L qoueHt O. ©. Baruuna
(moanuce)

[Iporpamma cocraBiena B coorerctBuu ¢ TpeboBanusmMu ®I'OC BO no crenuaibHOCTH
06.05.01 «buounxenepuss u OuomHbopMaTHKa», crnenuamusanuu  «BHOMHKEHEpHS U
OuonH(popmaTuKay.

[Iporpamma paccMoTpena Ha 3aceanuy kadeapsl MEKPOOHOIOrHH

<<;Z_J9» Gt kR 2029 r.
ITpoTokon Ne _d_7 3aB. xadeapoii LBsorm_ 0. . Barunna

Hacmoswas npospamma, ne moocem 6oimo 6ocnpoussedena nu 6 kaxoii opme 6e3
NpeosapumenbHo20 NUCbMEHHO20 PA3PeUens Kaghedpvl-paspabomuuxa npoepammbi.



