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l. Lesb u 321244 AU CHUTLVIMHBI:

Heas: popMupoBanme y CTyeHTOB 0a30BbIX TEOPETUYECKUX M MPAKTUYECKUX 3HAHUI B
001acTH MUKpPOOMOJIOIMH, HMCXOIS M3 JOCTHKEHUH 5TOW HAyKh B IOCIEIHME TOABI U ee
IPAKTUYECKON 3HAYMMOCTH JJISl YEJIOBEKa.

3agaun:

— OCBOGHHE 3HAHUH O KIETOYHBIX CTPYKTypax H Au(QQepeHIUpPOBKE MPOKAPUOT,
MeTa0O0IMUeCKUX Mpoleccax, 00ecreunBaoluX MHOroo0pasie croco00B UX CYyLIECTBOBaHMS,
TEHETUYECKUX MEXaHW3MaX, NPUHIHIAX WICHTU(UKAIUK W KIACCUPUKAMH MPOKAPUOT,
3HAKOMCTBO C OT/J€JIbHBIMU I'pyNIaMu OaKTepHil u apxei;

— 3HAKOMCTBO C Pa3HO00pa3ueM U CUCTEMaTHKONH MUKPOCKOITMYECKUX TPUOOB;

— TMOJy4Y€HUE 3HAHUH O CTPOEHUHM M XHMMHUYECKOM COCTaBE€ BHUPYCOB, OCOOCHHOCTSIX
OpraHM3alyi UX T€HOMa, TUIIaX B3aUMOJIEHCTBUS C KJIIETKOM, MEXaHU3MaX PEIUIMKAI[MN, OCHOBAX
COBPEMEHHOM CHUCTEMaTHKE BHUPYCOB, CTPYKTYpHOH OpraHuzanuu, (U3MKO-XUMHUYECKUX
CBOMCTBaxX U PEIIMKAI[UHU IPUOHOB;

— 3HAaKOMCTBO C OCHOBAaMHM MHUKpPOOHOW 3SKOJIOTMM: THIIaMH  B3auMoOJIeHCTBUI
MHUKPOOPTaHU3MOB APYr C JPYrOM M APYTUMH OpTaHU3MaM, BIUSHUEM (U3NKO-XUMHUYECKUX
(bakTOpOB cpelibl Ha KU3HEAEATEIIbHOCTh MUKPOOPIaHU3MOB, X POJIbIO B OMOT€0LIEHOTHYECKOM
0oOMeEHE BEIICCTB;

— 3HAKOMCTBO C IPAKTUUYECKUMH acleKTaMH MHUKpPOOMOJIOTHH, BaXXHBIMHM JUISI pEIICHUs
IIPO/IOBOJILCTBEHHBIX, YHEPTETHUECKUX MPOOJIEM, a TaKKe JJISi OXPAaHbl OKPYXKAIOWIEH Cpeabl U
3JI0pOBbsI YEJIOBEKA;

— (popMupoBaHNE HABBIKOB MPAKTHUECKOW padOTHl B MUKPOOHOIOTHYECKOH TabopaTopuu B
COOTBETCTBUM C IPABUIIAMU TEXHMKH O€3011aCHOCTH, NpUOOpEeTeHHEe YMEHUH M HaBBIKOB
MCIIOJIb30BaHUs CTaHJIapPTHBIX MUKpPOOHOJIOTHYECKUX METO/10B I E U3Yy4EHUs
MHUKPOOPTaHNU3MOB.

. MECTO JUCIUMIIJIMHBI B CTPYKTYPE OITIOII BO

2.1. Yuebnas mucuumuiiHa b1.0.29 «MukpoOuonorust ¥ BUPYCOJIOTUS» OTHOCUTCS K
oOs3atensHOM yactu brioka 1 Iucuumniuuel (Moxynu).

2.2. Jlns u3ydyeHWs NaHHOM y4eOHOM IUCHUIUIMHBI HEOOXOIMMBI 3HAHMS, YMEHHS U
HaBBIKH, ()OPMHUPYEMBIE IPEIECTBYIOIMMU AUCHUIUTMHAMU: «Opranudeckas XuMus», «O0mas
Y HEOpraHW4ecKas XUuMus», «buoxumusi».

2.3. IlepeueHp MoOCIeAYOUIMX y4eOHBIX AUCLUUIUINH, JUISI KOTOPBIX HEOOXOIUMBI 3HAHMUS,
YMEHMSI M HaBBIKM, (opMHUpyemble HTaHHOW y4eOHOW IUCHUIUIMHON: «BuOTEeXHOIOTU»,
«MonexynsipHas OMOJIOTUS aKapUOT».

I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

[Ipouiecc ocBOeHMS NUCHUIUIMHBI HAampaBieH Ha (QOPMUPOBAHHE KOMIETEHIMHA B
cootercTBUM ¢ PI'OC BO no cnenuansHoct 06.05.01 «bronnxenepus u 6MOMHPOPMATHKAY,
cnenuanuzanuu «buonnxxenepus u 6MoMHGOPMATUKA:

OIIK-1: crocobeH mpoBOAMTH HAOMIOJEHUS, ONMUCAHUSA, UICHTU(DUKAMIO U HAYYHYIO
KJIaCCU(UKALIMIO OpraHU3MOB (IIPOKApUOT, FPUOOB, PACTEHUN U )KMUBOTHBIX);

OIIK-3: cnocoGeH NPOBOAUTH HKCIEPUMEHTAIBHYIO padOTy ¢ OpraHu3MaMH M KJIETKaMH,
MCIOJIb30BaTh (U3UKO-XMMHUYECKHE METOJbl HCCIIEJIOBAHMUSI MaKpOMOJIEKYJ, MaTeMaTHYecKue
METO/bI 00pabOTKHU pe3yabTaTOB OMOIIOTUYECKUX UCCIICIOBAHUI.

HepequL NJIAHHPYEMBIX PE3yJbTaTOB Oﬁy‘-leHI/Iﬂ Mo AMCHUIIJINHE, COOTHECCHHBIX C
HHAUKATOPaAMH JOCTHUKCHUSA KOMIIeTEeHII i

Komnerenuun Nuaukaropbl KOoMIeTeHIM Pe3ynbTarnl 00y4eHus

OIIK-1 HIIK onk-11 3HaTh: CTPYKTYPHO-(PYHKINOHATIHHYIO
CrniocobeH IpoBOJUTH | JIEMOHCTpUpPYET  3HAHMsI B | OPraHM3allMi0 MPOKAPHOTHYECKUX H




HAONIONEHUs, OIUCAHUs,
UICHTHPUKAIUIO u
HAy4YHYIO KJIACCHU(PHUKAIUIO
OpraHu3MoB (IIPOKapuoT,
rpu0oOB,  pacTeHHUH |
KUBOTHBIX).

oOJactu HaOJIIOIEeHN,
OIIMCaHus, I/II[GHTI/I(bI/IKaLII/II/I nu
HAy4YHOM KJIaCCHU(pUKALIUN
OpPraHu3MOB.

9YKapUOTHYECKUX MHUKPOOPTaHU3MOB,
MeTabOoIuIecKre MIPOIIECCHI,
o0ecrnieunBaroIye MHOT000pa3ue
CIOCOOOB CYIIECTBOBAHHS MPOKAPHOT
u ux GyHKOUA B MpUPOJE,
CTPYKTYPHYIO OpPTaHM3alliI0 BHUPYCOB
U T[PUOHOB U  MEXaHU3MBl  HUX
BOCIIPOU3BEICHHS; COBPEMEHHBIC
MOJIXOJIBI, UCIIOJIb3yeMbIe B
CHCTEMAaTHKEe BHPYCOB, IPOKAPHOT,
MUKPOMHUIIETOB.

YMeTb: HCNONIb30BaTh COBOKYITHOCTH
TeHOTUITUYECKUX M (DEHOTHIMHMYECKUX
NPU3HAKOB JUIsI WACHTU(DHUKAIMH U
KJIaCCU(PUKAUU MUKPOOPTaHH3MOB.
Bnaners: pueMamu ONMCAHUSA
MUKPOOPTraHU3MOB u ux
KJIacCU(pUKaluy, IIpaBUIaMU
HOMEHKJIATYpbl MUKPOOPT'aHU3MOB.

HJIK onk-1.2
JemoHcTpHpyeT
METOJIOJIOTHYECKE HAaBBIKH B
oOJactu HaOIIOIEHNA,
ONHMCAHUSA W WICHTH(PUKAIIUN
OpPTraHHU3MOB

3HaTh: NOPUHLUINBl HAECHTU(UKALNUN
BUPYCOB, IIPOKAPHOT, MUKPOMHUIIETOB;
o0IIyI0 XapakTEePUCTHUKY OCHOBHBIX
TaKCOHOB MUKPOOPTaHU3MOB.

YMers: IPOBOJIUTH ONMCAaHNE
MHUKpPOOPTraHU3MOB, T.€. IOJydYarb
JaHHbIE 00 UX CBOMCTBAX.

Brnaners: METOI0JIOTHYECKUMU
MOAXO0JIaMH,  MCIIOJNBb3YEMBIMH ISt
OIIpeEIEHUS crenu(puIecKkux
CBOMCTB MUKPOOPTaHU3MOB.

HJIK onk-13
Bnaneer HaBbikamMu pabOTHI 11O
HaOJIIOIEHUIO, OITMCAHUIO,
UJIEHTU(DUKAIIMA W HAyIHOU
KIaccupuKauu JKMBBIX
OpTaHU3MOB.

3HaTh: METO/IbI U3yYEHUS
JMarHOCTUYECKUX MPHU3HAKOB,
TPUHIIUTIBI UACHTUPUKAITIH u
KJ1IacCU(UKAIUA MUKPOOPTaHU3MOB.
YMeTb: NpOBOIUTH HICHTU(DUKALIUIO
U KJIacCUPUKaIUI0 OaKTepuil.
Brnanets: METOAaMHU U3YUYCHHS
MOP(OJIOTHYECKUX, THHKTOPUATBHBIX,
KYJTbTYpalbHbIX U ¢duznonoro-
OMOXMMHMYECKNX CBOWCTB OaKTEPHUIA.

OIlK-3

Crnocoben MIPOBOAUTH
AKCIIEPUMEHTATHHYIO
paboTy c opraHu3MaMu M
KJIETKaMH, HCII0JIb30BaTh
(bU3UKO-XMMHYECKHE
METObI UCCIICTIOBAHHUS
MaKpOMOJIEKYI,
MaTEMaTHYECKUE METOIbI
00pabOTKH  PE3yJIbTaTOB
OMOJIOTUIECKIX
HCCIIEJOBAHUN.

HJIK onk-31
[TpoBoauT
IKCIIEPUMEHTAIbHYI0 paboTy C
OpraHu3MamMu M KIJIETKaMH ¢
HCIOJIb30BAHUEM ¢busuKo-
XUMHYECKUX METO/IOB
HCCIIEIOBAHUS MAKPOMOJIEKYI.

3HaTh: npaBuiga M TEXHUKY
OesomacHocT  mpu  pabore B
MHUKPOOHOJIOTHYECKON J1aboparopuu,
NPUHIMIBL  paboThl €  KyJIbTypamMu
MHUKPOOPI'aHHU3MOB,

MHUKPOCKOITNMYCCKUEC METO/IbI
U3YyYEHHs, CIOCOOBl U YCIIOBHSA
KyJbTHBHPOBAHUS MHUKPOOPTAaHH3MOB,
NPUHOHUIIBI COCTABJICHUSA MUTATCIIBHBIX
cpen, METOJbl  KOJIMYECTBEHHOTO

ydera.

VMern: TOTOBUTH (OKHUBBIC)) u




(buKCcUpOBaHHbIE Ipenaparsl
MHUKpPOOPI'aHHU3MOB, BBIOMpATh
Coco0bl u yCIIOBUS
KYJIbTUBUPOBAaHUS MUKPOOPTaHU3MOB.
Bnaners: METOlaMU
MHKPOCKOIIMYECKOT0  MCCIIENOBaHUs,
KOJIMYECTBEHHOTO ydera

MHUKPOOPI'aHHW3MOB, TEXHUKON IIOCEBA.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM TUCHUILIMHBI COCTABJIAET 5 3aUeTHBIX eAUHHILI, 180 yacoB, B ToMm uncie (0,97 3aueTHBIX eIMHHUIbI, 35 YacoB HA YK3aMeH.
W3 HUX peann3yercs C UCMOIb30BaHUEM JIEKTPOHHOTO O0YUEHUS M JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH 36 YacoB.

®opma NPOMeKYTOUYHOM aTTecTAlMU: YK3AMEH.

4.1 Couepmaﬂne AUCHUILIMHBI, CTPYKTYPUPOBAHHO€ II0 TEéMaM, ¢ YKasaHUEM BHIAOB y‘leﬁHle 3aHATHI M OTBEJEHHOI0 HA HHX
KOJIN4YeCTBaA aKaJeMHUYECCKUX YaC0B

Ne Pa3aesn aucuuILIMHbI/ TEMA Bunsr yueOHOM paboTHI, ®opma TeKYLIero
n/n BKJTIFOYAsl CAMOCTOSTENBHYIO PaboTy 00yYatOUXCs, IPAKTUIECKYIO | KOHTPOJIS
8 HOJTOTOBKY ¥ TPYIOEMKOCTb ycHeBaeMoCTH /
= § (B yacax) ®opma }
1 .
£ £| KourakrHas pabora npenonaBaresst ¢ 00yJaromIMUCS = B
= S E (o cemecTpam)
=l £ | S 58
g © E o Jlexuus Mpakruye | Jlagopar | Koncyabranus §‘§
5| 8 .= CcKoe opHoe 8 =
e ala 3aHATHE 3aHsATHE O <
1 2 3 4 5 6 7 8 9 10
Paznen 1. Hayka «MuxkpoOuoJsorus», ee 3
00BbEKTLI H METOAbI
1 | Tema 1. Ilpeamer, 3amaun MHUKPOOHOJIOTHH. Tecrupopanue
I/ICTOpI/IH BO3HUKHOBCHUA u pa3BUTUC 3 1 1 _ _ _
MHUKPOOHOJIOTHH. OcHOBHBIE HaIpaBJICHUA
COBPEMEHHON MUKPOOHOJIOTHH
2 | Tema 2. MUKpOCKOTTHYECKHE METO/TBI Jlaboparophas pabota
3 6 - - 6 - TectupoBanue
HCCJICJOBAHUA MUKPOOPIraHM3MOB
Paszpen 2. CrpyKTypHO-(PYHKUHOHAJIbHASA
XapAKTePUCTHKA  NPOKAPHOTHON  KJETKH. 3
Mopdoaornueckass  auddepeHIUPOBKA Yy
NPOKAPHOT




3 | Tema 3. Mopdonoruyeckoe pa3zHooOpasue JlaGopatopHas paboTa
npokapuor. CTpyKTypa, XUMHUYECKHIl COCTaB u Komnoxsrym
. TectupoBanue
(GYHKIIMM KOMIIOHEHTOB IPOKApPUOTHOW KIETKHU. | 3 15 6 I
HChMEHHas paboTa
Mopdonorudecku audhepeHIUPOBAHHBIE KICTKH
MIPOKAPUOT
Paznen 3. Poctr W  KyJIbTHBHpPOBaHHE 3
MHMKPOOPTraHMU3MOB
4 | Tema 4. Poct OakTepuil B NEPUOAUYECKON H 3 4 i Pewenue 3ana4u
HENPEPBIBHON KYIbType
5 JlabopatopHnas paboTa
Tema 5. KynsTuBHpOBaHHE MUKPOOPTaHU3MOB 3 15 12 TectupoBanue
[MucemenHas pabota
Pa3znen 4. MeTa60,1u3M NPOKAPUOT 3
6 | Tema 6. Obmas XapaKTepUCTUKA Komnoksuym
KOHCTPYKTHUBHOT'O u SHEPTeTUYECKOTO Tectnposanne
3| 4,14 . 0,14
MeTabonn3ma MPOKAPHOT. CriocoOsI
CYIIECTBOBAHMSI M THUTIBI )KU3HU Y TPOKAPUOT
7 | Tema 7. IlyTH MOIy4CHUS SHEPIUH, OCHOBAHHBIC Komnoxsiym
6 3 12,4 - 0,14 TBOpueckoe 3a7aHue
Ha cyOocTpaTHOM (hochopuIpoBaHUN Tectnposanie
8 | Tema 8. IlyTu mosydueHus >HEpru, OCHOBAHHBIE 3| 614 0.14 Kooksuym
Ha poTodochopunpoBanun ' ’ Tectnposanne
9 | Tema 9. Ilytu monmyueHus: YHEPTHH, OCHOBAHHBIC 3| 1214 014 Konnoxsnym
Ha OKHCIUTENbHOM (ochOopHInpOBaHUN ’ ’ Tecruposanne
10 | Tema 10. buocuHTETMYECKHE MPOLECCHl Y
3 2 - IMucemennas pabora
IPOKAPHOT
Paznean. 5. 'eneTnka npokapuoT 3
11 | Tema 11. Teneruxa MPOKapHOT 3 1 - TecTupoBanue
Pazgen 6. PasHooOpasume uM cHCTeMAaTHKA 3
NMPOKAPHOT
12 | Tema 12. [IpuHIMTIBI ~ CUCTEMATHUKH U 3 16 10 Jla6opaTopHas paboTa

I/IIleHTI/I(I)I/IKaI_[I/II/I IMPOKApHUOT

ITucemenHnas pabora




TectupoBanue
13 | Tema 13. Kparkuii cucremaruyeckuii 0030p 3| 714 3 0,14 Tecruposasme
IIPOKAPUOTUYECKUX OPraHU3MOB
Paszgen 7. PasHooOpasume H cHCTEeMATHKA 3
MHKPOCKONMYECKUX IPUO0OB
14 | Tema 14. Pasmoobpasme U  cCHCTeMaTHKa JlaGopatopHas pacota
6 3 5 1 [MuceMeHHas paboTa
MUKPOCKOIIUYECKUX TPUOOB Tecnposanie
Pa3nen 8. Hekierounsnie popmbl opranuzanuu | 3
15 | Tewma 15. [Tpuonst 3 2 1 TectupoBanue
16 | Tewma 16. Bupycet 3| 414 2 0,14 TectupoBanue
17 | Tema 17. bakrepuodaru 3 3 1 TectupoBanue
18 | Tema 18. Bupouasr 3 1 1 TectupoBanue
19 | Tema 19. Cucremarnka BHUPYCOB 3| 614 3 0,14 TecTupoBanue
Pa3nen 9. Jxo10rust MUKpOOPraHu3MoB 3
20 | Tema 20. BnusHue GakTopoB BHEIIHEH cpeabl Ha 3 3 1 IucsMeHHas paGora
KUBHCACATCIbHOCTh MUKPOOPIraHN3MOB TeCTHpOBaHMe
21 | Tema 21. buorcoxumMuueckas OeATEIHLHOCTh 3 3 1 IMucsMenHas padoTa
MUKPOOPTraHU3MOB TectupoBanue
Paznesn 10. Ilpuxnagnas MUKpPoOH0JI0THA 3
22 | Tema 22. HexoTophie acTIEeKThI MPUKIIATHOMN 3 5 1 TecTupoBanue
MHUKPOOHOJIOTUH TBoOpuecKoe 3a1aHue
3 35 DKk3aMeH




4.2 IlnaH BHeayIMTOPHOI cAMOCTOSITEJIbHOM PA00ThI 00Yy4aIONIUXCS M0 TUCHHUIIAHE

CamocTosiTenbHas pa60Ta 06y11a101111/1xcsl

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe .
Cemectp| Haspanwue pasznena, TeMbl . Cpoku | TpymoeMKOCTb obecrieyeHne caMOCTOATENBHOM
Bunx camocTosTenbHON padoTHI CPEACTBO
BBITIOJTHEHHSI (uac.) paboTHI
Tema 3. Mopdonoruueckoe|llosznasamenbHo-nouckosas camocmosmenvras paboma I'yceB M. B. MukpoOuornorus : y4e6. s
pasHooOpasue MIPOKapHOT. | BEIMOTHUTS Clleayronie NUCbMEHHBIE Pa0OTHI: IMucsMmenHas |CTYA. By3oB/ M. B. I'yces, JI. A. Muneesa.
Crpykrypa, xumuueckuii|1. CocraButh Tabmuiy «UepThl CXOACTBA M OTIHYHS KICTOYHON paGora |~ M. :Axanemns, 2006. — 462 c.
COCTaB u (yHKLIMHU|OpraHu3auy IPOKAPUOT U SYKAPHOTY. ﬁiK;H;/I;;E::?iesIET?J{)HH (uoC  mry -
. ps: su.
KOMIIOHEHTOB ~ IPOKapHUOTHOM|2. 3apHcoBaTh B TETpaAix CXeMy OOpa3oBaHMA 3HIOCHOPHI Y
6 6 o bassr JaHHBIX, I/IH(I)OpMaL[I/IOHHO'
3 KJICTKH. CIIOPOOOPA3YIOLIMX DAKTCPUH. . . 3 Hen. 2 CIPABOYHBIE M TIOMCKOBBIE CHCTEMBI (CM.
Mopdonorugeckn 3. Xapakrepuctruka MOp(hOoJIOrnIecKux 0COOCHHOCTEN OaKkTepuii o paszen 5).
I GepeHIIMPOBaHHBIC KICTKH|MAKPO(POTOrpadusIM.
MPOKapUOT Penpooykmusnasn camocmosmenvnas paboma
IMoaroToBKa K MPaKTHYECKUM 3aHATHAM (KOJUTOKBUYMBEI No 1 m Ne
2) ¢ UCIONb30BAaHWEM KOHCIIEKTa JICKIMH W PEKOMEHIyeMOn Komnoxsuym
JIUTEPATYPBL
Tema 4. Pocr Oakrtepumii B|Pemennme 3amad mo ompeneneHUI0 KHHETHYCCKHX IapaMeTpOB Pemenne |Herpycos A. Y. Mukpo6uosnorus / A. U.
3 HEPUOTTIECKOH u[pocra GakTepuii. 4 wen. 1 3aj1a4 Herpycos, 1. b. Korosa. — M. : 3. uentp
HENPEepPbIBHOMN KYJIbTYpe «Axagemus», 2006. — 350 c.
Tema 5. KyneruBupoBanue|lloznagamenbHo-noOUCKO8AsL CAMOCMOAMeENbHASL paboma IMucemennas [Baruuna O. ®. Marblii NpakTHKYM MO
MHKPOOPIaHU3MOB CocraBieHne cxeMbl «Y CTPOHCTBO aBTOKJIaBay. pabota MHIKPOOHOJIOrHH : y4eb.-MeToz1. mocobue /
O. ®. Baruuna, H. E. bykosckas, O. A.
ITonroToBka K NpakTHYECKOMY 3aHATHIO (KOJUTOKBHUyM Ne 3) ¢ Komnoxsuym )I(Hggl(«)lga }?OPKYTCK + M3n-so Mipiyr. yH-
. Ta, .—130c.
3 UCIIONIb30BAaHMEM  KOHCIIEKTa  JIEKIMM M PEeKOMEeHayeMmoi| 5 Hep. 3
[IpakTuky™M Mo MUKpOOHOIOTHY : y4eo.
JTEpaTypel. mocobue 11 ctya. By3oB / A. U. Herpycos,
M. A. Eropoga, JI. M. 3axapuyk u 1p.; [lox
pexn. A. . HerpycoBa. — M.: Akanemus,
2005. — 604 c.
Tema 6. O6mas|Penpodykmusnas camocmosmenvhas paboma Konnokeuym |['yces M. B. Mukpo6uosnorus : yue0. s
XapaKTEPUCTHKA IMoAroToBKa K MPAKTHYECKOMY 3aHATHIO (KOWIOKBUYM Ne 4) ¢ cryn. Bysos / M. B. I'yces, JI. A. Muneesa.
KOHCTPYKTHBHOI'O U|ACHONB30BaHUEM  KOHCIEKTa  JIEKIMH U PEKOMEHIyeMOi ;1 M. : Akanemus, 2006.(—9 Ié/llgzcc. Uy
CKOUU-TIPE3CHTAllUN -
9HEPTeTUYECKOTO JUTEPATYPHI. )
3 p pPaTyp 6 Hen. 2 https://educa.isu.ru)
MeTadoam3mMa MPOKAPHOT.
Ba3zer JTaHHBIX, WHPOPMAIIHOHHO-
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 N
Cemectp| HasBanwme paszena, TeMbl . Cpoku  |TpymoemKkocTh obecreyeHne CaMoCTOSTEITbHON
Bua camocTosTensHOM paboThI CPEICTBO
BBITIOJTHEHHSI (uac.) paboTHI
Tema 7. Ilytm mnomyueHust|Penpodyxmuenas camocmosmenvras paboma I'yces M. B. Mukpo6uonorus : y4e6. ns
SHEpruM, OcHOBaHHble  Ha|l[IOArOTOBKA K MPAKTHYECKOMY 3aHATHIO (KOJUIOKBUYM Ne 5) ¢ cryn. By3oB/ M. B. I'yces, JI. A. Muneesa.
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 camocmosmenvhas paboma A 2006. — 350
3 T KOE 3ajaHMe: H3YYHTh BHJOBOH COCTaB 3akBacok| 8 He 6 [ i
BOpUEC bit : y it . Jexuuu-nipesenramn - (OUOC UT'Y -
Pa3HOO0pa3HbIX MOJOYHOKHCIIBIX MPOAYKTOB, OMPEICIUTh KaKHe TBopueckoe |hitps://educa.isu.ru)
BUABl MOJIOYHOKHUCIBIX  OakTepuit  (M.-K.0.) OTHOCATCA K 3aJaHue  |Ba3pl JIaHHBIX, MH(pOPMALHOHHO-
roMo()epMEHTATUBHBIM, Kakue K TreTepoepMEHTATUBHBIM (JIJIs CIIPABOYHBIE M TOHMCKOBBIE CHCTEMBI (CM.
K&)XJIOro MNpOJAYKTa). YKa3aTh KOIUYECTBO M.-K.0. B KaXKIOM paszen 5).
npoaykre (KOE/mi).
Tema 8. Ilyrm momyuenus|Penpodykmusnas camocmoamenvuas paboma I'yces M. B. Mukpo6uonorus : yue6. ns
SHEpPrud, OCHOBaHHble  Ha|[IOArOTOBKA K NPAKTHYECKOMY 3aHATHIO (KOMIOKBHYMYy Ne 6) ¢ cryn. By3oB / M. B. I'yces, JI. A. Muneesa.
doTtodochopunupoBanuu UCIONB30BAaHUEM  KOHCIEKTa  JIKIMM M PEKOMEHIyeMoi — M. : Akagemus, 2006. — 462 c.
JIHTepaTypbl Hetpycos A. Y. Mukpo6uomnorus / A. .
' Komtoxsuyy [HETPYCoB, U B. Kotosa. — M. : 31 nientp
3 10 mex. 2 YM | Axamemms», 2006. — 350 c.
Jlexkumu-ipesenranmn - (OQUOC UTY -
https://educa.isu.ru)
Bazsr JAaHHBIX, I/IH(bOpMaLII/IOHHO-
CIIPaBOYHBIE U MOUCKOBBIC CUCTEMbI (CM.
paznen S).
Tema 9. Ilytu mnomyueHus|Penpodykmusnas camocmoamenshas paboma I'yce M. B. Mukpo6unonorus : y4e0. 1
SHEPTHH, OCHOBaAHHBIE Ha|[loAroTOBKa K MPakTUYECKOMY 3aHATHIO (KOJUIOKBUYM Ne 7) ¢ crya. By3os/ M. B. I'yces, JI. A. Muneesa.
OKHCIIUTEIILHOM UCIIONIb30BAaHUEM  KOHCIIEKTa  JIEKIMM W PEKOMEH/yeMOH — M. 1 Akanemns, 2006. — 462 c.
docopumpoBaHIm JIUTepaTyphbL. Hetpycos A. . Mukpo6uomnorus / A. Y.
KomiokBHyM Herpycog, U. b. Kotosa. — M. : U31. uentp
3 12 Hen. 6 «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/
https://educa.isu.ru/
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CamocTosiTenbHas pa60Ta 06y11a101111/1xcsl

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe N
Cemectp| HasBauue paszena, TeMbl . Cpoku  |TpymoemKkocTh obecredeHre CaMOCTOSTEIbHON
Buj camocTosTensHOM paboThl CpEICTBO
BBITIOJTHEHHSI (uac.) paboTHI
Tema 10. BuocunTteTHueckue|Penpodykmusnas camocmosmenvhas paboma Hetpycos A. . Mukpo6uonorus / A. U.
HPOLIECCH Y IIPOKAPUOT BbInonHeHNEe MUCHMEHHOM paboThl « BTOPUUYHBIE METAOOIUTED. Mucsmernag [HETPYcos, K. b. Kotosa. — M. : M3n. nentp
3 13 Hex 3 paGota «Axanemus», 2006. — 350 c.
’ Emmes B. T. Mukpo6uosnorus : y4ed. st
By30B / B. T. Emues, E. H. Mumyctun. —
M. : Ipoda, 2006. — 445 c.
Tema 12. Ipunnunel|[lo3nasamenvHo-nouckosas camocmosimenvhas paboma I'yces M. B. MukpoGuonorns : yae0. s
CHCTEMATUKH u|3ananue 1o Bonpocy «HoMeHKIaTypa mpoKapruoT» cryn. BysoB/ M. B. T'yces, JI. A. Muneesa.
UIeHTH(OUKAIMN TPOKAPUOT | YKa3aTh, C 4YeM CBS3aHO Ha3BaHHME POJA, M HA YTO YKa3bIBaeT — M. : Akanemns, 2006. — 462 c.
BUJIOBOH SIUTET Yy CIEIYIONINX OaKTEPHi: Herpycos A. . MHKpO6HOHOF.M /AN
- Micrococcus luteus Mucomennas | 1TPYCos, U b. Kotosa. —M. : 3z nentp
_ - «Axanemus», 2006. — 350 c.
- Neisseria gonorrhoeae pabota Jexwu-npesentamm  (QUOC  UTY -
- Staphylococcus aureus https://educa.isu.ru)
- Escherichia coli Bassr JIaHHBIX, MH(OPMAIIMOHHO-
- Pseudomonas aeruginosa CNIPaBOYHBIE U TOUCKOBBIE CUCTEMBI (CM.
3 - Bacillus anthracis 14 wen. 4 paszen 5).
- Clostridium tetani Bsatunna O. ®©. Manblif npakTUKYM 110
- Corynebacterium diphtheria MHKPOOHOJIOTHH : yueb.-MeTo 1. ocodue /
Otuer mo nabopaTopHoi pabore «MmeHTH(UKALMA OaKTepHi» Orgernmo |O: ©- Baruuna, H. E. Byxosckas, O. A.
. | Kunkuna. — Upkyrck : M3a-Bo UpkyT. yH-
(cocTaBneHne macmopTa mraMMa MHKPOOPTaHH3MA). 1a00paTOpHOH 2. 2000, — 130
pabore [Ipaktukym mo MukpoOuonormu : yu4eO.
mocobue s cryn. By3oB / A. W. Hetpycos,
M. A. Eroposa, JI. M. 3axapuyk u np.; [Tog
pen. A. 1. HerpycoBa. — M.: Axanemus,
2005. — 604 c.
Tema 14. PasHooOpasue u|Penpodykmuenas camocmosmenvHas paboma Emues B. T. MukpoGuonorus : yaed. st
CHCTEMATUKA Brinonuenue muckMeHHON paboTh By3os / B. T. Emues, E. H. Mumrycrus. —
MHUKPOCKOITMIECKHUX TPUOOB 1) Duromomnarorennsie aeiditepomurnietsl  (poma  Verticillium, M. : Jipoda, 2006. — 4§5 c.
Paecelomyces, Beauveria, Metarhizium). I Barauna O. ©. Maikiit npakTiKyM 110
2) I'pubsl poma Trichoderma: npakTuyeckoe MCIIOIb30BaHME. HCBMEHHAA | MuKpoGHOIIOrHH : y4e0.-MeTox. nocodue /
3 p p P 15 nmen. 2 pabora O. ®. Barunna, H. E. Bykosckas, O. A.

XKunkuna. — Upkyrck : U3n-so MpkyT. yH-
Ta, 2009. — 130 c.

ba3s JIAHHBIX, MH(OPMALHOHHO-
CIpaBOYHbIE M MOHMCKOBBIE CHCTEMBI (CM.
paszzen 5).



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

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe .
Cemectp| HasBanwme paszena, TeMbl . Cpoku  |TpymoemKkocTh obecreyeHne CaMoCTOSTEITbHON
Bua camocTosTensHOM paboThI CPEICTBO
BBITIOJTHEHHSI (uac.) paboTHI
Tema 20. BausHue daxTopo|Penpodyxmusnas camocmosmenvras paboma Hetpycos A. 1. Muxpo6uomnorus / A. 1.
BHELIHEN cpesl Ha|BBINOIHUTE MTHCEMEHHYIO paboTy: Herpycos, 1. b. Korosa. — M. : I31. tentp
KHU3HE/IEATEIBHOCTh 1. BiusiHue n3nydeHui Ha MUKPOOPTaHU3MBI. n «Axazemusy, 2006. —350 c.
3 MHKPOOPTaHH3MOB 2. BoaHast akTHBHOCTh I MHKPOOPTaHU3MBI. 17 uen. 4 HEDMCHHAT | baser AAHHRIX, MHGOPMAIIOHHO-
4. B3aI/IMOCBH3L MUK AHM3MOB 6 HO3BOHOUHBIMU WU paGOTa CIIPaBOYHBIE U TIOMCKOBBLIE CHCTEMBIL (CM.
poop 3MOB ¢ 0ECHO3BOHO paszen 5).
MO3BOHOYHBIMH KHBOTHBIMHU.
5. B3auMOOTHOIICHUS] MHKPOOPTaHU3MOB C PACTCHHSIMH.
Tema 21. Buoreoxmmmdeckas|Penpodykmusnas camocmosmenvras paboma Hetpycos A. 1. Muxkpo6uoinorus / A. 1.
NEATETLHOCT CoCTaBHTh CXEMBI KDYTOBOPOTOB YIJIEPOa, a30Ta U CEPHI, YKA3aTh Herpycos, 1. b. Kotosa. — M. : U3x1. eHtp
MHUKPOOPTaHH3MOB JTambl, MPOTEKAKIIWE C y4acTHEM MHUKPOOPTaHHU3MOB, | «Axazemnsy, 2006. —350 c.
CHCTEMAaTHYeCKHe  TPYINBl  MHKPOOPraHU3MOB  (OakTepuii, Emues B. T. MukpoGronorus : yued. i
o By30B / B. T. Emues, E. H. Munrycrus. —
3 AKTUHOMHIIETOB, TPHOOB), OCYIICCTBILIIONIMX TOT WM WHOW 17 Hep. 3 ITucemenHas M. : Ipoda, 2006. — 445 c.
fiponece. PadoTa | yieic (onoc ury -
https://educa.isu.ru)
bass JTaHHBIX, nH(OpPMaIMOHHO-
CIIPABOYHBIE W TIOMCKOBBIC CHCTEMBI (CM.
pazzen 5).
Tema 22. Hekotopble acnekTsl|Tgopueckas camocmosamenvhas paboma Baszbt JTaHHBIX, HH(pOPMAIHOHHO-
NPUKIIaAHON MUKpoOuonorun |TBopueckoe 3ajaHue: Kakhe MHKPOOHOJIOIMYECKHE Mperaparbl — T CMPaBOYHBIC M MOMCKOBBIC CHCTEMBI (CM.
3 CpelcTBa 3alIUThl PACTEHMH OT BPENHBIX HAaceKoMbIXx 3Haete?| 17 Hen. 2 BOPHECKOC Ipasnen 5).

VkazaTh JCHCTBYIOLEE HAYalo IIpenapara, €ro TUTP, CHEKTP
MaTOr¢HHOCTHU, HOPMBI pacxoaa, CIOCOOBI TMPUMCHCHU .

3a1aHue

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

N3 Hux o0BEM caMOCTOSTENbHON paboThI

JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH (yac) — 8

C HCIIOJIb30BAHMEM DJIEKTPOHHOTO OOY4YEeHUS U




4.3 Conepxxanue y4eOHOro MaTepuasia

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

Tema 1. Ilpeamer, 3axaun Mukpoounosoruu. Vicropusi BOSBHMKHOBEHHSI U pa3BUTHE
MHUKPOOH010Tur. OCHOBHbIE HATIPABJIEHUS] COBPEMEHHOI MUKPOOHO0JI0TUN

[Ipeamer, 3amay MHUKPOOWOJIOTHH, €€ MECTO B COBpEMEHHOH 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 nestensHocth JI. Ilactepa.
3nauenue pabor P. Koxa s pa3BuUTHS MEAMIIMHCKOW MHKpoOuonoruu. Pa3Butue
OTEYECTBEHHOM MuKkpoOuosornn. Hayuneie wucciaenoBanus WM. WM. MeunukoBa, C. H.
Bunorpaackoro, [{. U. Banosckoro, 3. B. EpmonbeBoii, 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. MeauiuHcKas, CaHWTapHas, BETEpUHApPHAs, MPOMBIIUICHHAS,
MOYBEHHAs, BOJHAS, KOCMHUYECKass MHUKPOOMONOTHs, TE€OMUKPOOMOIOTHS, TIEHETHKa
MUKpPOOPTraHU3MOB, 3KOJIOTHSI MUKPOOPTaHU3MOB, MOJIEKYJIIpHAs SKOJIOTUSl.

Tema 2. Mukpockonnyeckne MeToAbl HCCJIeJOBAHNS 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. DIEKTPOHHBIM MHKPOCKON W €ro MPUMEHEHHE B MHUKPOOUOJIOTUU.
[TpocBeunBaroLuii (TPaHCMUCCUOHHBIN) U CKAHUPYIOIUNA MUKPOCKOTIBI.

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

Tema 3. Mopdosornueckoe pasHoodpasue npoxkapuor. CTpyKTypa, XMMHYeCKHIl
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  IpPOKapuoT.
['pammonioxxuTenbHble W TpamMoTpuuaTenbHble Oakrepuu. CTpoeHHME W XMMUYECKHHA COCTaB
KJIETOYHBIX CTEHOK I'PaMIIOJIOKUTENbHBIX M TpaMOTpHUIATeNbHBIX OakTepuii. Kiierounble cTeHKH
apxeii: GeNKoBbIe, IICEBJJOMYpPEHHOBBIE, TeTepornonucaxapuiable. DyHKIUN KIETOUYHOM CTEHKH.
[IpoxapuoTsl 6€3 KieTouHbIX cTeHOK. OOpa3zoBanue L-hopm, mpoTomiactoB u cheporiacTos.

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

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

[TonBwxHOCTH OaKkTepUaANBbHBIX KJIETOK. JKryTHKOBBIN ammapar Oakrepuil. OcobeHHOCTH
CTpoeHHs 0a3albHOTO Tela Yy TPaMIOJOXKUTENbHBIX U TPaMOTPHUIATENBHBIX OaKTEpUH.
MexaHu3m JBUKEHMSI TPOKAPUOT, HMMEIOIIMX KIYTHKU. JIBMKeHHE B JKUAKUX cpenax
(mnaBaHue), NBIDKEHUE MO THUMy poeHusa. JIBmxenune cnupoxer. [loararuBaromuii Tun
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'enetnveckuit  ammapar mnpokapuoT. Hykmeoun (O6akTepwalibHasi XpoMocoMma).
Bnrexpomocomusle monekynsl JHK. Ilmasmuasl. Murpupyromuye IeHETHYECKHE DIIEMEHTBI.
NHuceprimonnsie nmocienoBareabHOCTH (IS-3memenTsl). Tpancno3onsr (TN-371eMeHTHI).

PuGocombl mpokapuoT: cocTaB, cTpoeHHe, QpyHKUuH. Paznuums pubocoMm 3yKapuoT u
IIPOKApHOT.

BHyTpunuromiasmMatuyeckue  BKJIIOYEHHUs. 3allacHble  BELIECTBA:  I0JIMCAXapUIbl
(rmukoreH, Kpaxmay, TpaHylie3a), JUMUAbl (TpaHyJbl IOJH-B-OKCUMACISTHON KHCIIOTHI),
nonunenTuabl (MuaHOo(GUIIMHOBBIE TpaHyJbl IHAHOOAKTepHii), moiudocdaTsl (BOTIOTHHOBBIE
3epHa), sneMeHTapHasi cepa. CTpyKTypbl, UMeromue (GyHKIMOHAIBLHOE U MPUCIOCOOUTENbHOE
3HaYeHHE: KapOOKCHCOMBI, a’3pOCOMBI, MAarHeTOCOMBI, XJIOPOCOMBI 3€JICHBIX OaKTepHid,
¢bukobunucombl 1uanobaktepuii. Ilapacmopanbubie BrmoueHus Bacillus thuringiensis —
OenKOBBIE TOKCHHBI, oOONajgaromue H30MparenbHOl crnenuuYHOCThIO JEHCTBUS TMPOTUB
HacekoMmbIx oTpsaoB Lepidoptera, Coleoptera, Diptera.

Huronnazmaruueckass memOpana (L[IIM) mpokapuoT: XMMHYECKUN COCTaB, CTPYKTYpa,
byskun. Jlokanuzamus AbIXaTeabHBIX U (POTOCMHTETUYECKUX IIeTIel TPAHCIIOPTa AJIEKTPOHOB.
OcoOennoctu L{IIM apxeil. Mexanu3Mbl MEMOPaHHOT'O TPAHCIIOPTA.

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

Jlenenne KJI€TKH M crocoObl pa3MHOXKEHUs Oakrepuil. bunapHoe nemenue. Dasbi
amuto3a. Perukanus OaxtepuansHoi JIHK, cerperamusi nykneoupa. I[lutokunes u dasa
pacxoxaeHus AodepHux kierok. [loukoBaHue OaxTepuil, Kak BapUaHT OMHAPHOTO JIEIECHHUS.
MHOXECTBEHHOE JI€TICHUE.

Mopdonoruuecku nudhepeHIMpOBaHHbIE KIETKH MPOKapHOT. [lokosimuecs (HopMB.
[{ucThl, akMHETHI IUAaHOOAKTEPU, SK30CTIOPbl OaKTEpUid, SK30- M 3HJIOCTIOPbl aKTUHOMHIIETOB,
HHJIOCTIOPHI TPAMIIOJIOKUTENBHBIX OaKkTepuil. 3aKOHOMEPHOCTH (OPMHPOBAHUS SHAOCIOP, UX
CTPOCHHE, XWMHUYECKMM COCTaB. YCTOMYMBOCTH CIOP K OKCTPEMAJIbHBIM BO3JIECHCTBUAM,
IPOIOJDKUTEIBHOCTD KHU3HM criop. OOpa3oBaHUE CHELUATU3UPOBAHHBIX KIETOK (TE€TEPOLMCTHI
nuaHoOakTepuii, OakTepoubl KIyOEHBKOBBIX OakTepuil), cCiykamux i (QUKCAIUU
MOJIEKYyJIsIpHOro a3zoTa. Mopdonornueckn auddepeHIMpoBaHHbIE KIETKH, CIy)Kallue s
pa3MHOXEHHUsI (TOPMOTOHUHU U 0AaEOIUCTHI IIHaHOOAKTEPUIA).

Pa3nea 3. PocT M KyJIbTHBHPOBaHME MUKPOOPTaHU3MOB

Tema 4. PocT 6akTepuii B nepuoanyeckoil 1 HeNpepbIBHOM KYyJIbTYype

Poct knerok m poct nomynsauuii. COanaHCUPOBAHHBIM M HecOaJlaHCUPOBAHHBIA POCT.
DKCMOHEHIIMATBHBIM POCT U Bpemsi reHeparuu. Poct OakTepuil B MEpUOIUYECKON KYIbTYype.
Kpusas pocrta nepuoguueckoil KyiabTypsl. ®a3sl pocta. Ilapamerpsl kpuBOl pocTa: ynenbHast
CKOPOCTh POCTa, BbIX0J OuoMacchl. MeTonbl onpesesieHus yucia 0akTepuil U 6akTepuanbHOI
Mmaccel. IIpsimMble M KOCBEHHBIE METOABl KOJMYECTBEHHOIO Yy4yeTa MHKPOOPTaHHU3MOB.
Onpenenenne Ouomacchl B3BemmBaHueM. OmpeneneHrHe KOJIMYECTBAa KJIETOK W OMOMAacChl
He(eTOMETPUYECKIM METOIOM.

Pocr Gakrepuit B HempepbIBHON KynbType. PocT B xemocTarte. 3aBUCUMOCTb CKOPOCTH
pocTa OT KOHLeHTpauu cyoctpara. Kpuas Haceienus. YpaBHenne MoHo. 3HaueHHe MeTo1a
HENPEPHIBHOTO KYJIbTUBUPOBAHUS JJIS M3YUYEHUS CBOMCTB MHUKPOOPTaHU3MOB U HCIOJIb30BaHUE
€ro B IIPOMBILUIEHHOCTH.

Tema S. Ky 1ibTuBMpOBaHHE MUKPOOPTaHM3MOB

Beigenenne ¥ KyJbTUBUPOBAaHME  MHUKPOOPIaHM3MOB.  OJIEKTUBHBIE  METOHbI
KyJIbTUBHpOBaHUs. HakomuTenbHble, 4YHCTbIE, CMENIaHHbIE KYJIbTYpbl MHUKPOOPTaHHU3MOB.
MeTtobl MOJIy4€HUsI YUCTHIX KYJIbTYp M MX 3HaueHHe. OCHOBHBIE THIIBI CPEJl, MCIOIb3yEMbIE
JUIs. KyJIbTUBUPOBAHUS MHUKPOOPTraHW3MOB. YCIIOBHS KYJIBTHUBUPOBAHUS MHUKPOOPTaHU3MOB.
KyneTuBupoBanue Me30(pMIbHBIX, TePMO(UIBHBIX, MCUXPO(UIBHBIX, a9POOHBIX, aHA3POOHBIX,
(bOTOCHHTE3UPYIOUINX MUKPOOPTaHu3MOB. [ToBepxHOCTHOE U TITyOMHHOE BBIpallliBaHUE.
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[lonaBnenue pocra u rudesb MUKPOOPTaHU3MOB MOJ JCHCTBHEM pa3IUYHBIX areHTOB.
MeTonbl cTepuIM3anuu.

Pa3znen 4. MeTa00J1M3M NPOKAPHOT

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

Omnpenenenre MOHATUH HEPTETHUECKUI METa00IM3M M KOHCTPYKTHBHBINH METa0OIH3M.
[ToTpebHOCTH MPOKAPUOT B MUTATENBHBIX 3JI€MEHTAaX U MUKpodJieMeHTax. MicTouHuKku yriepoja
JUIE KOHCTPYKTHBHOTO MeTa0oimn3Ma. ABTOTPO(BI U reTepoTpodsl; canpodUThl U Mapa3uThl
kormuoTpodsl u omurorpodsl. Mcrounukm azota, cepbl, ¢dochopa. HeoOxomumocTb HOHOB
metauioB. IlorpeOHocTs B (pakropax pocta. [IpoToTpodsl m aykcoTpodsl. DHEpreTuueckue
pecypcbl, ucnoib3yemble mnpokapuotamu. DotoTpodbl U XeMOTpodbl; JUTOTPOPH U
opranotpodsl. CodeTaHHss OCHOBHBIX BHJIOB OJHEPreTHYECKOIO UM  KOHCTPYKTHBHOTO
MeTabonu3mMa, OMpENeNSIIOIINe CIOCO0 CYIIECTBOBAHUS MPOKAPUOT: XEMOJIUTOABTOTPOdUS,
XEMOJIUTOTETEPOTPODHS, XeMOOPTaHOAaBTOTPODHs, XEMOOOpraHorereporpodus,
dboTomuToaBTOTOPUS, (dhoTonurorerepoTpodus, (dhoToopranoaBToTpodus,
doroopranorereporpodus. [TorsaTre o Mmukcorpodum.

Tema 7. Ilyrm moJiy4yeHMsl JHEpPrud, OCHOBaHHbIe Ha CyOCTpPaTHOM
dochopunupoBanuu

Omnpenenenus MoHATHS «OpokeHue». OOIIas XapakTEpUCTHKA MPOIECCOB OpPOKEHHUS.
COpaxuBaemMble ©  HecOpaxkuBaemble cyOcTpaTl. Ilytm  cOpakuBaHWS  yIJIEBOJOB:
TJIMKOJTUTHYECKUN myTh (myTh DOMbaena-Metieproda-Ilapuaca), OKHUCJIUTEIbHBIN
nerro3odocdaruslii (myTs BapOypra-/{ukkenca- Xopekkepa).

MomnouHokucioe romo- Hu  rerepodepmeHTatuBHoe  Opoxenue.  CHupToBOE,
MAacCJITHOKHUCIIOE U APYrue BUJIbl OpokeHUN. XapakTepUCTUKa MUKPOOPTaHU3MOB, BbI3bIBAIOIINX
OpO’KEeHMs; UX paclpOCTpaHEHHE B IPUPOJE U MPAKTHUECKOE 3HAUECHUE.

Tema 8. IlyTu nosy4yenust JHeprum, OCHOBaHHbIe HA (poTodochopuiInpoBaHNH

OxcureHHble U aHOKCUIeHHbIe (poToTpodHble OakTepuu. bakTepuanbHblii (HOTOCHHTES.
[TurMeHTbl aHOKCUTEHHBIX (POTOTpOPHBIX OakTepuil. POTOCMHTETUYECKUI ammapar: COCTasB,
opranuzaius. MexaHu3M aHOKCUTE€HHOTro (oTocuHTe3a. [{MKIMuecKuit 1 HeUKINYeCKUHA MyTH
nepefaud  dJEKTPOHOB. XapaKTEpUCTUKAa AHOKCUTeHHBIX (OTOTpOo(HBIX OakTepuii, Hx
pacrpocTpaHeHHe U pojib B IpHupoJie. bakTepropoaoncuHOBBINH (POTOCHHTE3 ranobaKTepHil.

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

AspoOHoe gpixanue. IlomHoe W HemoiHOE OKHCIeHHe cyoOcTtpara. Ponbp mukia
TPUKApOOHOBBIX KHUCIOT. JIpIXaTesbHbIE LEMU MPOKapuoT. KOMIIOHEHTH! JbIXaTeIbHON LEMH.
MexaHu3M OKUCIUTENBHOTO (ochopuiupoBaHusl. XapaKTepUCTHKAa BaKHEUIINX OaKTepui,
OCYILECTBIISIIOLIMX a’3pOOHOE OKHCIEHHE OENKOB, YIJIEBOJIOB, YIJIEBOJAOPOIOB U JIPYIHX
MHOTOYTJIEPOHBIX BEIIIECTB (amMoHUULIHPYIOTITHE, YTJIEBOIOPOAOKHUCIIAIONINE,
HeJuTrosio3opaspyatonme  6akrepun). IIpoxkapuorsl (MeTHIIOTPO(dBI), OKHCISIONIME METaH,
METaHOJ U IPYTHe OJHOYTJIEPOIHbIE COETUHEHNS.

AHaspoOHoe apixanue. OmnpezneneHHe MOHATHS «aHa’poOHOe mAbIxaHue». JloHOpel U
aKIIETITOPBI 3JEKTPOHOB, HCIOJIb3yEMbIE Pa3HBIMHM MPOKAPUOTAMH MPH aHAIPOOHOM JIBIXAHUU.
Tunbl aHA’pOOHOTO JBIXaHUS Y MPOKAPHOT: HUTpPATHOE, Cyib(aTHOe, cepHOe, KapOOHATHOE,
<OKEJIe3HOe» U JIpYyTHe.

XemocuHTe3. OKHCIeHHEe HEOPTaHMYECKUX CyOCTpaTOB: BOCCTAHOBIIEHHBIX COEIMHEHHUN
Cepbl, a30Ta, >Keje3a, MOJEKYJISIPHOro BOJAOpOAa U Jpyrux. JlpixaTenbHble LENH a’dpOOHBIX
XeMONUTOTPO(HBIX OakTepuil. OCHOBHBIE T'PYNIBI XEMOJIUTOTPO(HBIX OaKTEepUil: THOHOBEIE,
HUTPUGUIUPYIOIINE, BOJOPOIHBIC OaKTEPUH, KENe300aKTEPHH, KapOOKCHI00AKTEPHH.

Tema 10. BuocuHTeTHYEeCKHE MPOLECCHI Y IPOKAPHOT

[Iytn ycBOeHUs YIJIEKHUCTOTH (OTOCHHTE3UpPYIOMUMH OakTepusiMu. [luka ApHOHa.
Hukn KaneBuHa. YCBOGHME COEIMHEHMH a30Ta. ACCUMWIALIMOHHAs HUTPATPEIYKIUS.
®dukcaruss MOJEKyIsIpHOro a3ora. CBOOOJHOXHUBYIIME W CHMOMOTHYECKHE a30T(PHUKCATOPHI.
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Hcnonp3oBaHne coeauHEHUN cepbl. ACCHMWISIIUOHHASA CynbhaTpeaykius. Bropudnbie
METa0OIUThl. AHTHOMOTHKH: CHUHTE3, KIacCH(PUKAIMSA MO MPOMCXOXKICHUIO, XHUMHUYECKOH
CTPYKTYype, MEXaHU3MaM JeHCTBHS.

Paspedn. S. I'eneTnka npokapuor

Tema 11. I'eHeTHKA NPOKAPHUOT

lenernyeckuit ammapar mpokapuoT. [enotun wu ¢denorun. HacnencrBenHas u
HEHACJIeJICTBEHHAs] M3MEHUMBOCTh. MyTalMOHHAs MPUPOAa HW3MEHUYMBOCTH. YacToTa M THUIIBI
mytauuid. CHIOHTaHHBIA M WHAYLUPOBAHHBIM MyTareHe3bl. PexoMOMHAnuum TIeHETHYECKOTro
MaTepuaia y npokapuor. Tpanchopmanus, TpaHCAYKIMS, KOHbIOranus. ['eHeTuueckre OCHOBBI
natoreHHocTu Oakrepuii. Henacnenyembie n3MeHeHUs! CBOWCTB OakTepuil. Mopdonoruueckue u
onoxummuueckre Moaudukaiuu. /lucconuanus MUKPOOPraHU3MOB.

Pa3nes 6. PazHooOpa3ue u cucteMaTuKa NpoOKapuoT

Tema 12. [IpuHIUNBI CHCTEMATHKYA U MIEHTH(PUKALMH POKAPUOT

[TonoxxeHne NpokapuoOT Cpeu IPYrUX OpraHu3MoB. Tpex1OMEeHHas CUCTEMa KJIETOYHbIX
opranu3moB, npeanoxkenHas K. Bése: momen Bacteria, momen Archaea, nomen Eucarya. JlBe
OCHOBHBIC BOJIOIIMOHHBIC JIMHUH TIPOKApHOT: AoMeH Archaea u momen Bacteria.

Cucrematuka mpokapuoT. Pa3mensl cucremaTuku mnpokapuor. Homenkmarypa.
MexayHapoHblii KoZieKe HOMeHKIaTypsl mpokapuot (International Code of Nomenclature of
Prokaryotes, ICNP). Knaccudukanus npoxkapuor. TakcoHOMUYeckne Kareropuu. KoHmemmus
BUJA Y IpoKaproT. OuiioreHeTuueckas 1 UCKyCCTBEHHas! KiiaccuuKalus NpoKapuoT.

Onpenenureny mpokapuoT. [IpuHIUNBI cUCTEMATH3AIMKM MPOKAPUOT B OIpPEIEIUTENe
Oaktepuit  bepmxu (1991). CoueraHue reHOTHIHUYECKOTO U (PEHOTHUIUYECKOTO MOAXOAO0B K
Kjaccudukanuu mpokapuoT B PykoBonctBe bepmku mo cucrematnueckoi OaKTepHOIOTHU
(Bergey’sManual of Systematic Bacteriology), 2001-2015 rr.

Wnentudukamus npokapruoT. OCHOBHbIE IPU3HAKH, UCIIOIb3yEMbIE ITPH UICHTU(UKALTIH
npokapuor. Mopdonoro-kyabTypajibHble, (U3HMOIOr0-OMOXUMHUYECKHE, CEPOJIOTMYECKUE,
XEMOTAaKCOHOMMUYECKHE, DKOJOTMYECKHE IPHU3HAKU. ['€HOTMNHMYECKHE  XapaKTEPUCTHUKH.
WNnentuduxanus HEKyJIbTUBUPYEMBIX MUKPOOPTaHU3MOB.

Tema 13. Kparkuii cucreMaTu4ecKuii 0030p NPOKAPHOTHLIX OPraHNU3MOB

Jomen Archaea. OtiauuuTensHble 0COOCHHOCTH apxel. Takconomwust apxeit. IlapcTBo
Nanobdellati, ¢punym Nanobdellota: obmas xapakrepuctuka. Nanoarchaeum equitans — kax
npescraButenb HaHoapxei. [lapctBo Methanobacteriati: oOmast xapakreprctika. MeTaHOT€HBI
U O0JIMTaTHBIE HKCTpEMalIbHbIE Tago(uibl: 0cOOEHHOCTH MeTaboIM3Ma, OTHOLIIEHHE K (pakTopam
cpenpl, pacrpoctpaneHue B npupoge. Llapcteo Promethearchaeati, ¢puaym Promethearchaeota
(Asgardarchaeota) — Omkaiiiie TPOKAPUOTHYECKUE POJICTBEHHHKH 3yKapuoT. LlapcTBo
Thermoproteati,  ¢unym  Thermoproteota:  oOmas ~ XapakTEpUCTHKA,  METa0OJH3M,
¢u3noIOrHUecKue OCOOEHHOCTH, TEMIIEpPaTypHBIM JHana3oH pocTa, MecTa OOUTaHHS.
[pencraBurenu puayma Thermoproteota.

Jomen Bacteria. XapakrepucTuka BakHeHIX GUIyMoB joMeHa Bacteria:

dunym Actinomycetota. OOmasi XapakTepUCTUKa aKTUHOOAKTepuit: Mopdosorus,
MeTaboIM3M, OTHOLIEHHE K (hakTopaM cpejbl, MecTa oOuTaHus. BaxHeiine mpencTaBUTENN
bubL.

@unym Chlamydiota — o6muraTHble BHYTPHKIETOUHBIE TAPa3UTHI YEIOBEKa, )KUBOTHBIX U
npocteiimux. Mopdonorus, nuki pa3Butus xiaamMuanid. Oco0eHHOCTH MeTaboIu3Ma XJIaMHUINH.
3a0oeBaHusl, BEI3BIBAEMBIE XTAMUIUSIMH.

®unym Chlorobiota — 3emenbie cepHble Oaktepuu. OOnWratHo aHa’dpPOOHBIE
AQHOKCUTEHHBIE  (HOTOTPO(DBI, OKUCIAIONUIME IPEUMYIIECTBEHHO IPOCThIE OpPraHUYECcKue
BemecTBa. OcoOeHHOCTH MeTaboM3Ma U (DU3UOJIOTHH, PACITPOCTPAHEHHE U POJIb B TIPUPOJIE.

@unym Chloroflexota — 3eneHble HUTYATHIE AHOKCUTEHHBIE (OTOTPOGHBIC OAKTEPHUU.
Ocob6ernoctr MOpdoIOTHs U METabOIMU3Ma, PaCIIPOCTPAHEHNE U POJIb B TIPUPOJIE.
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dunym Cyanobacteriota — oHOKJIETOYHbIC, HUTYATHIC WIIM KOJOHUAIbHBIC OKCUTCHHBIC
dororpodubie Oakrepun. MeTabonmu3m u Gu3nonorus. IKOJIOTHS [IHAHOOAKTEPUN U UX POJIb B
pUpPOJIE.

@unym Bacillota — onHa U3 OCHOBHBIX (PUIIOTEHETHYECKMX JHMHUN ToMeHa Bacteria.
Knace Bacilli. Xapakrepuctuika tumoBoro poxaa Bacillus. Mopdomorus, wmerabonusm,
IKOJIOTHYECKUE OCOOCHHOCTH. Ponb B mpupone, 3HaueHHWE Ui 4ejoBeKa. Bakueilmue
npencrasutenu  poga. Kimace Clostridia. Xapakrepucrtuka tumoBoro poaa Clostridium.
Mopdonorus, 0coOOEHHOCTH MeTab0IM3Ma, pacpoCTpaHEeHHE U POJIb B MIPUPOJE. 3HAUCHUE IS
YeNoBeKa, MPaKTUIECKOE HCIIONIb30BaHHe. BaxkHel e mpeicTaBUTEN poja.

@unym Pseudomonadota — camas kpynHas ¢uua pomeHa Bacteria. Kpartkas
xapakTepucThka Kkiacca Alphaproteobacteria. Ilopsmok  Rhizobiales. Xapaxrtepucruka
KI1yOeHbKOBBIX OakTepuii p. Rhizobium. Mexanusm azordukcaiun. XapakTepucTuka 0akrepuit
nopsinka Rickettsiales. Kparkas xapakrepuctuka kinacca Betaproteobactereia. Ilopsgox
Neisseriales: mopdomnorus, MerabonusMm, mnpexacraButenn. Ilopsgok Nitrosomonadales.
CewmetictBo Nitrosomonadaceae — HuUTpuHUIMpyOIKUe OakTepuu (HUTPUDUKATOPHI TEPBOI
da3sl). [IpeacraBurenu, MeTabon3M, pacpocTpaHeHue u 3HaueHue. KpaTkas xapakTepucTuka
kiacca Gammaproteobacteria. ITopsmokx Enterobacteriales, cemeiictBo Enterobacteriaceae —
Mopoiorusi, MeTadoJIM3M, pacHpOCTpaHEHUE, 3HAYCHHWE. THIIOBOM pOJ CEeMEHWCTBa — pOJ
Escherchia. Xapakrepuctuka Escherchia coli. E. coli kak canuTapHO-ITOKa3aTeabHbIIA
MuKpoopranuzM.  Komu-tutp,  Komu-wHIekc.  [laroreHHBble  TPEACTABUTENH  CEM.
Enterobacteriaceae: pp. Shigella, Salmonella. CemeiictBo  Yersiniaceae. Ilopsmox
Pseudomonadales, cemeiictBo Pseudomonadaceae. XapakrepwcThka THUIIOBOTO  pojia
Pseudomonas. ITopsiok Vibrionales. Xapakrepuctuka TuoBoro poaa Vibrio.

@wmrym  Spirochaetota. OcobenHoct  Mopdonoruu. Tum  JABMKEHHS CIHPOXET.
Metabonu3m criupoxet. CanpouTHbIE U TATOI'€HHbIE BUJIBI.

®dunym Mycoplasmatota. Mopdomorust Mukoriazm. Metabonmusm. CanpoduTHeie,
CUMOMOTHYECKHE U TaTOTeHHbIE MUKOIJIA3MBl.

Pa3nea 7. PazHooOpa3ue u cucTeMaTHKa MUKPOCKONIMYECKHX IPHOOB

Tema 14. PazHooOpa3ue U CHCTEMATHKA MHUKPOCKONIHYECKUX IpudoB

Mopdomnorus u ¢usznonaorus rpudHON KieTku. OCOOEHHOCTH MUIIETUATBFHOTO CTPOCHHS,
BbIcIIME M HuzlMe rpuObl. [lokosimuecs ctpykTypsl rpu6oB. OcoOeHHOCTH NMUTaHUS T'PUOOB:
canpoTpodsl, napa3uTel, XUIIHUKU. CrIocoObl pa3MHOXKEHUsI TPUOOB: BereTaTMBHOE, Oecrooe,
M0JIOBOE pa3MHOXEHHE. DKOJIOTHYECKHE TPYIIBI TPHOOB U UX MPAKTUYECKOE 3HAUCHHE.

Cucrematuka rpuboB. I'pynna «Hwusmme rpubes»: otaensl Blastocladiomycota,
Chytridiomycota, Zygomycota u ap. «Beicime rpubb» (Dikarya): otmenst Ascomycota,
Basidiomycota. HecucremarusupoBanHas rpynmna BelcmMx rpuboB: otaen Deuteromycota
(1efTepOMUIIETHI, HECOBEPILICHHBIE TPUOBI).

Otnen Zygomycota. Kmacc Zygomycetes. OOmas xapaktepuctuka. I[lomoBoe
pasmHOoxkeHue. ['omo- u rereporawm3Mm. becnonoe pasmuoxkenue. Ilopsimok Mucorales.
Oxonorus. Ilpaktnyeckoe 3Hauenue. I[lopsmox Entomophthorales — oOnuratHeie mapasuTsl
HACEKOMBIX U JPYTUX YWICHHUCTOHOTHX.

Otnen  Ascomycota. Kiacc Ascomycetes. OOmas xapakrtepuctuka. IlomoBoe
pasmMHOkeHHe. @DopMupoBaHME CYMOK M TOJOBBIX cHop. becrnoinoe pa3MHOXEHHE.
®opmupoBanue  koHuauil.  Mopdonorus ~— KoHMIuanbHOrO  crnopoHomeHus.  Kiacc
Eurotiomycetes: npencrasutenu pogos Aspergillus u Penicillium, ux pacnpocrpanenue, pons B
npupose W TpakThdeckoe 3HaueHue. Kiacc Saccharomycetes, caxapomuIiieTbl (CeMeHCTBO
Saccharomycetaceae). XapakrepucTuka nekapckux apoxokedt (Saccharomyces cerevisiae).

DuToMomaroreHHpie MuKpomuiersl (poma Verticillium, Paecelomyces, Beauveria,
Metarhizium). I'pubbr poma Trichoderma: sHToModuIbHAS ¥ AaHTArOHUCTUYECKAS AKTHBHOCTD,
X TPAaKTUYECKOE HCIOJIbh30BaHWE B OOphOE C BpEIHBIMH HACEKOMBIMH M BO30YIUTEISIMU
0oe3Hel pacTeHU.

Pasznea 8. Hekiierounbie GopMbl Opranu3anuu


https://en.wikipedia.org/wiki/Mycoplasmatota
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Tema 15. IIpuonbt

Vctopus OTKpBITUS TMPHOHOB M HW3yYEHHs MPHOHHBIX 3a0oneBanuii. CTpykTypa u
(U3UKO-XMMHUYECKHE CBOMCTBA NMPUOHOB. MONEKYIAPHBII MEXaHU3M HPUOHHBIX HMH(pEKLUH.
HacnencrBennas u uHdexronHast GopMbl IpUOHOBBIX Ooneznelt. [lyTu 3apaxeHus NpruoHaMu.

Tema 16. Bupycnbi

Hceropuss OTKpbITMS W M3y4EHMS BUPYCOB. Bupycel: omnpeneneHue, Ipupoia.
Oco0eHHOCTH BUPYCOB, KaK *KHMBBIX OpraHn3MoB. [IpoucxoxaeHre BUpycoB. 3Ha4eHUE BUPYCOB.
®opma, pa3Mmepbl, CTPYKTYpHash OpraHu3alus M XHUMUYECKHMH COCTaB BUPYCOB. THIIBI
B3aUMOJICHCTBUS BHpYyca U KIETKU. AOOpTUBHAs, NMPOIYKTUBHAs, WHTErPATUBHAS HMHQEKIUH.
PennukaTuBHbBINA LUK BUPYCOB.

Tema 17. bakrepuodaru

Hctopus otkpsiTus O6akreprodaros. [Ipoucxoxaenue 6axrepuodaros. Mopdonorus u
CTpyKTypa OakrepuodaroB. BzaumoneiictBue ¢aroB ¢ Oaxkrtepusimu. BupyneHTtHble u
ymepennbie (aru. Jlutudeckwii WKk, JIM30TeHHBIM [HKI. bakTepuallbHBII HWMMYHHTET.
Breinenenne u BoisiBieHHE OakTepuodaroB. Poias OGakrepumodaroB B Ouochepe. IlpumeHenue
Oakteprogaros.

Tema 18. Bupouanbl

WcTopus nzyuenus Bupon1oB. CTpykTypa BUpouaA0B. JKu3HeHHbIH HuKI. [[aToreHHOCTb.

Tema 19. Cucremaruka BUPyCOB

[Tpunmunel  cucteMaTHKd W kiaccuukanum BupycoB. Cucrema Kiaccu(UKaluu
BUPYCOB, NpUHATas MeXIyHapoJHbIM KOMHUTETOM IO TakcoHoMuH BupycoB (International
Committee on Taxonomy of Viruses, ICTV). Kputepuu kinaccudukanuu BUpycoB. TakcoHOMHUS
BUpycoB. OnpezeneHue MOHATUS «BUA» y BUpycoB. Homenknarypa BupycoB. Knaccugukarus
BupycoB 1o bantumopy (Baltimore classification). ITpuHIuIBl KIaccupUKa BUPYCOB TI0
bantumopy. CeMb OCHOBHBIX I'pymIl BUpycoB 110 bantumopy.

Pa3nen 9. Dxoj10rusi MUKpOOPraHu3MoB

Tema 20. Bausinme ¢axkTOpoB BHEIIHell CcpeAbl Ha JKU3HEAESATeJbHOCTh
MHMKPOOPTraHMU3MOB

Bnusaue abuortnueckux  (GakTopoB  cpeibl. OTHOIIEHHWE MHMKPOOPraHU3MOB K
MOJIEKYJISIPHOMY KHCIIOPOAY: a3po0bl M aHa’poObl (oOiuraTHele U (QaxKyJbTaTUBHBIE),
MHUKpOa’pouibl ¥ a3poTosiepaHTHble aHadpoObl. Tokcuueckue 3 eKTs MONEKYISIPHOro
KHUCJIOpOJia U €ro NMPOU3BOAHBIX (CYNEPOKCUAHBIM aHUOH, TMJIPOKCHJIHBIM pajuKall, MEePEeKUCh
BOJIOPOJIAa U Jip.). 3alllUTHbIE MEXaHU3Mbl KJIETKU. BiusHue Bunumoro csera, Y d-usznydyeHus,
MOHM3UPYIOIIETO  W3JydeHUS Ha  MHUKpOOpraHusmbl.  BiusHue  temmepaTypsl  Ha
MHUKpoopranusMel. KapauHanabHble TeMIepaTypHble TOUYKM, TEMIEpaTypHbI JHMara3oH.
[Tcuxpoduibl, Mezopumnsl, TepModuibl. MexaHusmbl ncuxpo- u TepMopuimuu. OTHOIIEHHE
MHUKpPOOPTraHU3MOB K KHMCIOTHOCTH cpenbl. Mexanusmbel pH-romeocrasza. BiusHue aktuBHOCTH
BOABI M COJICHOCTH Ha IKHU3HEIESATENbHOCTh MMKPOOpraHu3sMoB. OcMoQuibl, ranoQuisbl,
kcepodmiibl. MexaHu3mMbl 0OCMO(UINH U KCEPOPUITUH.

buotnueckne  cBA3M ¢ y4yacTHeM  MHKPOOpPraHM3MOB.  B3anMooTHoOIIEeHHUS
MHUKPOOPTaHU3MOB MEXAy CO00H U C jApyruMu opranmsmamu. CumOuos. Myryanusm.
Kommencamusm. Metabuo3. Antaronmsm. [lapasutusm, xwumbudectBo. OcoOeHHOCTH
B3aMMOOTHOIIEHUI MUKPOOPTraHU3MOB € pacTeHUAMHU. PuzocdepHast u snudurHas MUKpodIiopa.
CumOno3 ki1yOeHbKOBBIX Oaktepuil ¢ pacreHusiMu. DuromaroreHHble MUKPOOPIAHU3MBI.
MuKpoopranu3Mbel — CUMOMOHTBI M TATOT€Hbl HACEKOMBIX. VICIoIp30BaHNE SHTOMOMATOT€HHBIX
MUKpPOOPTraHU3MOB JUIsl O0OpHOBI ¢ BpeAHBIMU HAacEKOMBIMU. B3auMOCBSI3b MUKPOOPTaHU3MOB C
MO3BOHOYHBIMHU JKUBOTHBIMU. MHUKpO(]IIOpa KHIIEYHOTO TPAKTA )KBAYHBIX KHUBOTHBIX B CBSA3H C
0ocoOeHHOCTSAIMU WX muTaHus. HopMansHas Mukpodiopa yenoBeka. 3HaueHHEe MUKPODIOpH B
KHU3HHU 4enoBeka. J(ucOakTepros M ero npeaynpexxacHue. Y CJI0BHO-TIATOTEHHbIE U MTaTOTCHHbIE
MHUKpPOOpraHu3Msel. PazHooOpa3ue naToreHHbIX MUKPOOPTaHU3MOB.

Tema 21. Buoreoxumu4eckasi 1eTeJIbHOCTb MUKPOOPTaHU3MOB
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VYyactue MUKpOOPraHHW3MOB B KpyroBopote yriepona. Llukn azota u cnenuduueckue
IpYyIIBl MUKPOOPTaHW3MOB, YUacTBYIOIIHE B HeM. LIUKiI cepbl: cepoOaKkTepuu U Cyinb(puI0TeHBI.

Pasznea 10. IIpukiaagnas MUKPOOHOJIOTHS

Tema 22. HexoTopble acnieKThl IPUKJIATHOH MUKPOOHOJI0THH

Hcnonb30oBaHue MHKpPOOPraHU3MOB B OHoTexHojoruu. I[lumieBble NpPOU3BOACTBA,
OCHOBAaHHbIE Ha MHUKPOOHOM MeTa0oiau3Me (IIPOM3BOACTBO MOJIOYHOKHUCIBIX MPOIYKTOB,
xje0orneueHue, BHHOZeNUE, NuBoBapeHue). [lomyueHune ¢ MOMOIIBI0O MHUKPOOPTaHHW3MOB
WHIMBHyaJIbHBIX BEIICCTB (ITAHOJ], AalleTOH, OyTaHON, (EPMEHThI, BUTAMHHBI H T.1I.).
[Tomyuenue wmukpobHoro Oenka. [IpumeHeHne MHMKPOOPraHHU3MOB B 3APaBOOXPAHEHUU.
AHTHOMOTUKH, JedeOHO-TIpoduiakTHIecKue Tpenaparbl Oaktepuodaros. bakrepuanbHbIe
npenaparsl, HOpMaIU3YIOIUe MUKpPOQIOpy 4YelloBeKa (JakToOaKTepuH, OMpuIyMOaKTEepUH WU
ap.). HMcnonb3oBaHue — MHUKpPOOpraHu3sMoB B Ouorujapomerainypruu.  Ilpumenenue
MUKpPOOPTraHU3MOB B Tpoleccax Ouopemenuanuu. Mukpobnas yrunmzamuss ThO u apyrux
orxonoB. [lomydenune OwmororumBa. 3emieyqoOpUTENbHBIE TpenapaTthl (a30TUKCHUPYIOIINE
OakTepuaiabHbie Tpenaparsl, GochopodakTepuH U Jp.). MUKpOOHOIOTHYECKHE MpenapaThl s
00pbOBI ¢ OO0JIE3HAMHU M BPEIUTEISIMU CEIILCKOXO3SIMCTBEHHBIX pacTeHUi. OCHOBBI CAaHUTAPHOM
mukpoOuonoruu. Onpenenenue odmero MmukpooHoro yucia (OMY). Onpenenenne caHUTapHO-
nokasarenbHbIX MUKpoopranu3moB (CIIM). Tutp u ungexc CIIM. I'pynner CIIM.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKHX 3aHATHI M J1a0OPATOPHBIX padoT

Ne Ne pazgena n HaunmeHoBaHMe ceMUHApOB, TpyaoeMKoCTh Ouenounble | dopmupyembie
n/H TeMbl NPAKTHYECKUX U J1a00pPaTOPHBIX (4ac.) cpeacTBa KOMIIeTeHU MU
pador Bcero N3 nux (MHAMKATOPBI)
4acoB | MpaKTH4Ye *
ckast
NMOJAT0TOB
Ka

1 2 3 4 5 6 7

1 | Tema?2. JlaGopatopHsle 3auaTus: «IIpaBuia u
MHUKpPOCKOITMYECKH | TeXHHKa 0€30MacHOCTH MpH paboTe B JlabopaTopnas OIIK-3
€ METO/bI MUKPOOHOJIOTHYECKOH TaO0OPATOPHUI. pabota HJIK onras
HCCIIEIOBAHUSA «Mukpockonus. Meronsl 6
MHUKPOOPTaHU3MOB | MHUKPOCKOIMYECKOTO HCCIIEJOBAHUS

MHUKpPOOpraHm3MoB», «IIpocrtsie
METO/IbI IIPUTOTOBJICHUS U OKPACKH
MHKPOCKOIINYECKHX MTPEnapaToBy.

2 | Tema3. JlabopaTopHEIe 3aHATHS: 6 OIlK-1
Mopdodomoruueckoe | «Mopdoorus npoKapuoT», JlabopaTopHas UK ong11
pasHooOpa3ue «CTpoeHue NpOKapuOTHOH KIETKUY, pabora HIIK ongca2
IIPOKAPUOT. «Mopdonoruyeckn Komnoxsuym HIIK onkcas
Crpyxkrypa, muddepeHIIPOBaHHBIE KICTKH TectupoBaHue
XUMUYECKUI MIPOKapHOT». IIuceMenHas OIIK-3
cocTaB U (YHKIIUU IIpakTryeckoe 3aHsaTHE (KOJJIOKBUYM): 4 pabota HIIK onx31
KOMITOHEHTOB «Mopdonoruieckoe pazHooOpasme
IIPOKAPUOTHOMN MIPOKapHOT».

KJIETKH. «CTpyKTypa, XUMHUUYECKHH COCTaB U
Mopdonornueckn (yHKIIMM KOMIOHEHTOB IIPOKAPUOTHOM
muddepenunposan | kinetku. Mopdonoruueckn

HBIE KJIETKU muddepeHInpoBaHHbIE KIETKN
MPOKapUOT IPOKAPUOT».

3 | Temas. JlaGopaTopHble 3aHATHA! 12 JlaGoparopHas
KynsruBupoBanue | «MeTonsl CTEpUIN3aALIUNY, pabora OIIK-3
MHUKPOOPTaHU3MOB «[TpUHIUTIBI TPUTOTOBJICHUS TectupoBanue UK onrsa

MUTATEIbHBIX CPE AJIS [Tucemennas
KyJIbTUBUPOBAHUS MHKPOOPTaHU3MOB. pabota
YcnoBus KylnbTHBHPOBAHUSY,

«KonnuecTBeHHBIHN yueT
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MHKPOOPI'aHU3MOB).
4 | Tema 6. OOwmas | [IpakTnueckoe 3aHATHE (KOJJIOKBUYM): 2 Komnnoxsuym OIlK-1
XapaKTepUCTHKA «O011as XapaKTeprCTHKa TectupoBanue MK onr11
KOHCTPYKTUBHOTO M | MeTabosim3mMa npokapuot. CrocoOsl UK onx12
9HEPreTHIECcKOro CYIIECTBOBAHUS U TUIIBI KU3HH Y
MeTabonr3Ma MPOKAPHOTY.
MPOKAPHOT.
Cnoco6s1
CYIIECTBOBAHUS M
TUNBl  KH3HH Y
MPOKAPHOT
5 | Tema 7. Ilytn IIpakTHueckoe 3aHATHE (KOUIOKBHYM): 4 Komnoxsuym OIlK-1
MOJIyYEHUS «IyTu nomyuyeHus SHEpPIuy, TBopueckoe UK omrcaa
SHEPTHH, OCHOBaHHBIE Ha CyOCTpaTHOM 3aJaHue UK onx12
OCHOBaHHBIC Ha (ochopunupoBaHuU». TectupoBanue
cybcTpaTHOM
dhochopunrpoBanu
u
6 | Tema 8. Ilytn IIpakTuyeckoe 3aHATHE (KOJJIOKBUYM): 2 Komnoxsuym OIlIK-1
MOJIy4YECHUS «ITyTn nonyueHus sHepruu, TectupoBanue K onraa
SHEpPIruy, OCHOBaHHBIC Ha UK opran
OCHOBaHHBIC Ha thotodochoprmmpoBaHUn».
thotodochopmmmpo
-BaHUH
7 | Tema9. Ilytn IIpakTryeckoe 3aHATHE (KOJUIOKBHYM): 4 Komnoxsuym OIlK-1
MOJTyYEHUS «IyTu nonay4yeHus SJHEPTUH, TectupoBanue UK onrcaa
SHEpPIuwy, OCHOBaHHBIEC HA OKHUCIITUTEIIFHOM UK opran
OCHOBaHHBIE Ha (dochopunupoBaHum».
OKHCIJINTEIBHOM
dhochopunupoBanu
u
8 | Tema 12. | JlaGopaTopHbIe 3aHATHS: 10 JlabopaTopHas
ITpunIUIB «Vnentudukanus GakTepuii». pabota OIIK-3
CHUCTEMATHKH H TectupoBanue UK onrsa
UICHTU(DHUKAIIHA
MPOKAPHOT
9 | Tema 14. JlabopaTopHoe 3aHATHE: 2 Jlaboparopnas
PaznooOpazue u «MUKPOCKOTHYECKIE TPUOBD. pabota OIIK-3
cUCTEeMaTHKa ITuceMenHas UK onrsa
MHKPOCKOTTNYECKHX pabora
rpuboB TectupoBanue
4.3.2. IlepeueHb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeIbHOE WH3y4YeHHe
CTYIeHTAMM B paMKax caMocTosiTeJibHOI padoTrsl (CPC)
Ne Tema 3ananue ®opmupyemasi NIK
n/n KOMIIETEHIIHSI
1 Tema 5. KynbruBupoBanue | M3yuuthb cieayroniue BOIPOCHL:
MHKpPOOPIaHH3MOB 1. HakomurenbHble, YHCTblE, CMEIIAHHBIE KYJIbTYPBI
MHUKPOOPTaHU3MOB.
2. YcaoBus KyJIbTUBUPOBAHHUS MUKPOOPTaHU3MOB.
3aaHue BHIIIOIHSACTCS B MMCBMEHHOM (opMme.
Pewuth cutryannoHnyto 3agauy; OI1IK-3 UK onxsa

1. [lepen Bamu mocTaBneHa 3ajada BBLICIHTH W3
oOpa3lia  MOYBBI  HIDKE  TNPHUBEJACHHBIC  TPYIIIBI
MHUKpOOpranu3mMoB. Kakue 35eKTHBHBIC Cpelibl (YCIOBUS)
OyJeTe UCITOJIb30BaTh IS ATOT0?

1) CBOGOIHOKHUBYILHE a’poOHbIE
azoThuKCHUpyromue 6akTepuu.
2) VTIIeBOIOPOTOKUCISIFONINE OaKTEPHH.

3) Cnopoo0pasyrommue 6akrepuu pozaa Bacillus.
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Tema 9. Ilytu nony4yenus W3yuutes  cienyiomume — IPYNIMPOBKH  adpOOHBIX
9HEPruH, OCHOBAHHbBIE Ha XEeMOOpraHoreTepoTo(HbIX OakTepuii (0COOCHHOCTH X
OKHCJINTEIBHOM MeTaboJIM3Ma,  paclpoCTpaHeHWe W 3HAueHWe B
¢ochopunupoBaHun MIPUPOJE): OIIK-1 HIIK onxaa
1. MetunotpodHbie OaKTepHH. HIK onxa2
2. YTIIeBOJOPOIOKUCIISIOIINE OaKTepUH.
3. Lemmrono3opa3pymiaroniue 0akTepuu.
IMoaroroBuThess K OOCY)KAEHHIO 3THX BONPOCOB HA
KoJtokBuyMe Ne 6.
Tema 10. Wzyants CIICTYFOTITHIA BOTIPOC: «BTropuuaHsie OIIK-1 UK onra1
buocunaTeTndecKue METaOOUTED».
MPOLECCH y TPOKAPHOT
Tema 12. [TpuHIIHIIBE Paccmotpets BOTIPOC «UnerTndukamms OIIK-1 UK onra1
CHCTEMaTHKH U HEKYJIbTUBHPYEMBIX MHKPOOPTaHM3MOB» M PpaclucaTh UK onx12
UICHTU(DUKALUIH 3Tamkl 3TOTO MpoLecca.
MIPOKapuoT
Tema 14. PaznoobOpazue u PaccMoTpeTs crienyroniye BOmpoCH; OIIK-1 HIK onra1
cHCTeMaTHKa 1. DHTOMOIIATOr¢HHBIE JIEUTEpOMULIETHI (pona HIK onra2
MHUKPOCKOTIAYCCKHUX Verticillium, Paecelomyces, Beauveria, Metarhizium).
rprboB 2. Tpubsr poma  Trichoderma: mpaktuueckoe
HCIIOJIb30BaHME.
Tema 20. Bimsune W3yunTts cneayrouiye BOIpochl; OIIK-1 UK opraa
(haxTopoB BHemIHeH cpensl | 1. BiustHue m3imydeHnii Ha MUKPOOPTaHU3MBL. UK ong12
Ha KHU3HEACATEIBHOCTh 2. BoxgHast akTUBHOCTh 1 MUKPOOPTaHM3MBL.
MHUKpPOOPTaHM3MOB 3. B3auMocCBsI3p MUKPOOPTaHU3MOB C OECII03BOHOYHBIMHU
1 TI03BOHOYHBIMH XHBOTHBIMH.
4. B3anMOOTHOIICHUS] MUKPOOPTaHNU3MOB C PACTCHHAMH.

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3AIUHA CAMOCTOSTEIbHON PadoThl CTYICHTOB

CamocrosiTenbHast paboTa CTY/I€HTOB SIBJISIETCSI COCTAaBHOM 4acThi0 Y4EOHOTrO IMpoliecca U
UMeeT LEeNbI0 3aKpelyIeHue M YIiayOJieHHWe TIOJYyYEeHHBIX 3HAHMM M HAaBBIKOB, IOHCK U
npruoOpeTeHre HOBBIX 3HAHWH, a TaKKe BBINOJHEHHE YYEOHBIX 3alaHHi, TOJTOTOBKY K
NPECTOSIINM 3aHATHAM, 3a4€TaM U SK3aMEeHaM.

Jlnst opraHu3anMu  CaMOCTOSTEIbHON paboThl MO AUCHUIUIMHE «MuKpoOUonIoTHUS |
BUPYCOJIOTHUSD» UCIIONB3YIOTCS CleayIolIe (POPMbI CAMOCTOATENIbHOM yueOHOH paboThI:

- PaboTa Haj KOHCTIEKTOM JIEKITHH.

- [lon6op, nzyueHue, aHaIN3 peKOMEHI0OBAHHOW JIUTEPATYPHI.

- CamocTosTeNbHOE N3YYEHUE OTIEIBHBIX TeM, aparpados, He H3JI0KEHHBIX B JICKIIHH.
JUis u3ydeHus TeM, He M3JI0KEHHBIX B JIEKIMHM, PEKOMEHAYETCs HCIOJIb30BaTh OCHOBHYIO U
JIOTIOJTHUTEIILHYIO JINTEPATYPY, a TAKXKE UCTOYHUKH, HaliIEHHBIE TIPH TOMOIIHA HHPOPMAIIMOHHO-
CIPAaBOYHBIX M TOMCKOBBIX cHcTeM. [l 3aKkperuieHuss marepuaja peKOMEHIyeTcs JeNaTh
KpaTKe KOHCIIEKTHI 10 TEME.

- [lucbmeHHbIe PaOOTHI.

- IloaroroBka K 1a0OpPaTOPHBIM 3aHATHUSIM: COCTOMT B TEOPETHYECKOH ITOATOTOBKE
3aHATHUIO, HAITMCAHUHU OTYeTa 110 JabopaTopHO# padoTe.

- [TonroToBKa K MPaKTHYECKUM 3aHATHUSIM (KOJIOKBHYM).

- BeinonHenue TBOpUYECKUX 3aAaHUH.

- Pemenne cutyanmoHHBIX 3a/1a4.

- [lonroroBka K TECTUPOBAHUIO.

- [ToaroroBka k 3K3ameHy.

4.5. IlpumepHasi TeMaTUKAa KYPCOBBIX PadoT (MPOEKTOB): HE MPEAYCMOTPEHBI YICOHBIM
MJIAHOM.
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V. YYEBHO-METOAUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHUTIJIUHbI
a) nepevyeHb JUTEPATYPbI
OCHOBHAasl JIUTepaTypa
1. T'yceB M. B. MukpoOuosnorus : yued. st crya. By3oB / M. B. I'yces, JI. A. MuneeBa. —

M. : Akanemus, 2006. — 462 c.

2. HerpycoB A. . Mukpo6uonorust / A. . Herpycos, U. b. KoroBa. — M. : U3xa. nentp

«Axagemus», 2006. — 350 c.

3. Bsruuna O. ®. Manplii TpakTUKYM IO MUKPOOHOJIOTHH : y4ueO.-MeTo . mocooue / O. d.

Bstuuna, H. E. Bykosckas, O. A. Kunkuna. — Upkyrck : U3n-Bo Upkyr. yH-Ta, 2009. —

130 c.

JAOTOJHUTEIbHAS JIUTepaTypa

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

Hpoda, 2006. — 445 c.

2. MenunuHckass W caHWTapHas MuKpoOuonorus / A. A. BopoOGeeB [u mp.]. — M. :

Axanemusi, 2003. — 463 c.

3. IlpaktukyMm mo MHKpoOHOJOTUH : y4eb. mocobue s cTya. By3oB / A. U. Herpycos, M.

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

— 604 c.

0) CIUCOK AaBTOPCKUX MeTOAUYECKHX Pa3padoTok:

Bsaruuna O. @. Maunblif IpakTUKyM [0 MUKpoOuosioruu : yued.-merof. nocodue / O. .
BsTunna, H. E. Bykosckas, O. A. XKunkuna. — Upkyrck : U3n-Bo Upkyrt. ya-Ta, 2009. — 130 c.

Y4eOHO-METOIMYeCKUe MaTepualibl (JICKIMHU-TIPE3CHTAIIMM [0 TEeMaM JIMCLHUIUIAHBI,
BOTIPOCHI JUIS MTOJITOTOBKH K KOJUIOKBUYMaM, 3a/IaHusl 11l CAMOCTOSITEIIbHON paOOTHI, BOIIPOCHI K
sK3aMeHy), pazmenieHubie B DMMOC UT'Y - https://educa.isu.ru.

B) 0a3b1 JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMBI

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

2. ndopmanmonHas cucrema «EnuHOe OKHO JocTyma K 00pa3oBaTENbHBIM pecypcam»
(http://window.edu.ru)

3. DU3 «bubanoTex». Aapec nocryma: https://isu.bibliotech.ru
. OBC «M3narenbcTBo «Jlanby». Anpec noctyna: http://e.lanbook.com
. OBC «PykonT». Anpec nocryma: http://rucont.ru
. OBC «Aiibyke». Anpec nocryna: http://ibooks.ru
. DBC «FOPAMT». Aapec mocrtyma: https://www.biblio-online.ru/

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

10. Coro3 oOpa3oBaTenbHbIX caliTOB - EcTecTBeHHBIE HAYKH

11. http://tusearch.blogspot.com - Tlouck 3JI€KTPOHHBIX KHHT, MyOJHKAIUH, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX IEKTPOHHBIX OMOIHOTEK.

12. Google Scholar —TToruckoBas crcTema 1Mo Hay4HOM JIUTEPATYPE.

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

O© 003 L

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JJUCLHUIIJINHbI

6.1. YueOHo-1a00paTopHOE 000pYy/A0BaAHHE:

Aymutopust Ui TIPOBEICHUS  3aHSATUH  JEKIMOHHOTO  THMAa:  00OpyJoBaHa
cneyuanuzuposannoti (yaeOHon) mebervio Ha 100 MOCATOYHBIX MECT, MeEXHUYECKUMU
cpedcmeamu 0OyyeHus, CIYXAIUMU s TpEJCTaBICHUS ydeOHOoUM wuHbopManuu OOIBIION
ayJUTOPUU TIO JUCHUILTUHE « MUKPOOHOIOTHS U BUPYCOJIOTHS.


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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Aynuropus 11 TpOBENEHHS  3aHATUH  jaboparopHoro Tuma: o0opynoBaHa
CHenuanu3upoBaHHoi (y4eOHO#) MeOenbto Ha 10 TOCaZOYHBIX MECT; JIOCKOH MEJIOBOM;
TEXHUUYECKUMHU CpeACTBaMH 00ydeHUsl, CIy>KaIlUMHU JJis MpeCcTaBlieHus: yueOHoi nHpopmanuu
0O0JIBIION ayUTOPUU TIO JUCHUTUTHHE «MUKPOOHOIIOTHS U BUPYCOJIOTUS»; BCTPOSHHBIE OOKCHI —
3 wr., mkad I XpaHEHUS MaTepualoB Uid JIaOOPAaTOPHBIX 3aHATHH, MHKPOCKOI
ounokynsapHelii Axiostar Plus Cart - 1 m., mukpockomnsl buomen 2Led — 10 mT., MUKpOCKOITBI
MBC-10 — 4 mrT., BuUHTOBOW OKyisip-mukpomerp MOB 1-15 — 1 mT., da3oBo-KOHTpacTHOE
ycrpoiictBo Kd-4 — 4 mT., TeMHONIOJBHBINA KOHJIEHCOp — 6 1T., Kamepsl ['opsieBa-Toma — 8 wrT.,
OakTepuluaHbIe JaMIibl — 5 mT., Tepmoctat TC-1/80 CITY — 2 mit., anekrporinta HoBo-BsiTka;

AynmuTtopust  JUIS  TIPOBEACHHUS  3aHATHH  JabopaTopHOro  THIa:  00OpyHOBaHA
CIIeIMaIM3UPOBaHHON (yueOHOH) MeOenblo Ha 15 TOCaJOYHBIX MECT; JOCKOH MEJOBOM;
TEXHUYECKUMHU CPEJICTBAMH OOYUEHUS, CITY>KAIlIMMHU TSl IPEACTaBICHUs YUeOHOH nHpopManuu
0OJBIION ayTUTOPUH MO JUCHUIUIMHE «MUKpOOUONOTHs U BHPYCOJOTHS»: MpoekTop BenQ
MSS527; BcTpoeHHblE OOKCHI — 2 MIT., BCTPOEGHHBIM mIKad [UIsi XpaHEHHs MaTepuajoB MAJs
1abopaTopHbIX 3aHATUH, MUKpOocKonbsl buonam C11 - 3 mT., Mukpockonsl buonam P12V42 — 3
mt., MUKpockomnsl buonam P12V11 — 4 mr., mukpockonst MBC-10 — 4 mT., BAHTOBON OKYJISIp-
mukpomerp MOB 1-15 — 1 mT., dasoBo-koHTpacTtHOe ycTpoiictBo K®-4 — 4 mir., Becsl
anektpoHHsle CAS 120 — 1 mT., Oakrepunuanele jdamibl — 4 mT.; y4eOHO-HATIISAHBIMA
MocOOHsAMH, 00ECIIeUNBAIOIIMMU TEMAaTHUYECKUE WIUTFOCTPALlUU MO AUCHUIUIMHE: TaOnuIbl — 25
IIT.

Kommerotepusiii kmace (ydeOHasi ayauTopusi) Al TPYHIOBBIX W HHAWBHUIYATbHBIX
KOHCYJbTAallMM, TEKYyLIEro KOHTPOJISs U NPOMEKYTOYHOM aTTecTaluu, OpraHu3aluu
CaMOCTOSITENIbHOM pabOThI: ayaIuTOpHUsl 000PYAOBaHA CIICHUATU3UPOBAHHON (yueOHOI) MeOenbio
Ha 20 mOCagOYHBIX MECT, IOCKOM MEJNOBOH; 000pyHOBaHa TEXHUYECKHMMHU CpPEACTBAMHU
oOyuenus: cucteMHsblit 6ok PentiumG850, monurop BenQ G252HDA-1 mit.; cucteMHBbIi 6510k
Athlon 2 X2 250, mouutop BenQ G252HDA — 8 wir.; cuctemusiii 6ok PentiumD 3.0GHz,
mouutop Samsung 740N — 3 mT.; Mmono6mok IRU T2105P — 2 mr.; cuctemusiit 6ok Pentium
G3250, monutop BenQGY955 — 1 mr.; cucremusii 610k Pentium G3250, monutop BenQ
GL2250 — 1 mwr.; cucremusiii 6ok Pentium G3250, monutop Samsung T200 HD — 1 mT.;
cuctemHbIi 010k Pentium G3250, monutop Samsung T190N — 1 wit.; cuctemuslii 6510k Pentium
G3250, monutop Samsung 740N — 1 mrt.; npoekrop BenQ MXS503; skpan ScreenVtdiaEcot. C
HEOTrpaHUYEHHBIM JOCTYNOM K ceTu VHTepHeT M oOecnedeHHeM JA0CTyla B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3alllu.

[lomemenne g XpaHeHMsT W OPOQUIAKTHYECKOTO OOCIy)KHBaHUS Yy4eOHOTO
000pyIOBaHUS: ayTUTOPHUs 000py/LOBaHa CIEUAIN3UPOBAaHHONW MeOebo Ha 5 pabounx MecT;
mkad IS XpaHEeHUS XUMHUYECKOM IMOCyIbl M J1abopaTopHOro oOopynoBaHus, Moiika -1 mrT.,
mkad cymmiabHbl TB-151, mkad cymmnsnsii ILIC-80-01CITY, tepmocrarsr T-80 — 2 miT.,
tepmoctat CKbB, tepmocrar TC-1/80 CIIY, Bechl anektponHsle CAS 300, snextpuueckas
naHesnb ObIToBast, konopumerp KOK-77, cyxue nurarenbHble Cpe/bl, BOJSHbIE OaHU — 4 IIT.

[lomemenne g XpaHeHHsT W OPOQUIAKTHYECKOTO OOCIHY:KHBaHHUS Yy4eOHOTO
000pyI0BaHUs: BBHITSDKHOM 1mIKad — 1 mT., Moiika — 1 mrT., cTequIax uis XpaHeHUs! XUMUYECKON
MOCYJIbl W JIa0OpaTOpHOTO OOOPYNOBaHUS; MUTATEIbHBIE CpeAbl, JIabopaTopHas Mocyaa |
o0opyaoBaHue JUIsl yueOHOro mpolecca.

[lomemenne g XpaHeHHsT W OPOQUIAKTHYECKOTO OOCITY)KHBaHUS Y4eOHOTO
o0opynoBaHusi. AyauTopusi 000pyAOBaHa: CIEHATU3UPOBAHHON MeOeNbio Ha 3 MOCaJ0YHBIX
MecTa; mKadbl A1 XpaHEeHUs J1abopaTOpHOTo 00OpyAOBaHUS — 2 IIT., mKad s oaexabl — 1
mT., BCTpoeHHBIH Ookc, Tepmoctar TCO-1/80, XOMOOMIBHUK «ATIIEPOH», OaKTepHIIHIHAS
namma — 1, HoytOyk Lenovo I1580, mpoekTop BenQ MS521P; mocTossHHBIE MEKPOCKOTTHYECKHE
npenapaThl pa3NIUYHbIX Mopdonornyeckux rpynn Oakrepuit — 80 IIT., MOCTOSIHHBIE MPENapaThl
MUKpOMHUIIETOB — 30 IIT., My3eiHast KOJUICKIIUS KYJIbTyp OakTepuid 1yisi yaeOHbIX 3aHsTHil (14
KYJIBTYP), KOJJIEKIIUSI aKTUHOMULIETOB (40 KyabTyp), KOJUIEKIMSI MUKPOMHULIETOB (20 KyJabTyp).

Texaudeckoe nmomMenieHre (aBTOKIaBHas): cTepuin3arop mapoBoit BK-75 — 2 mir.
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6.2. IlporpaMmMHoOe oGecnieyeHme:
Kaspersky Endpoint Security s 6usneca - Cranmaptasiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecr Plus 4.0 (Ha 75 oqHOBpeMEHHBIX NTOAKIIOUeHUH ) 1 Mactep-komiuiekT (ACT-Maker u
ACT-Converter).

6.3. Texuuuyeckue u 31eKTPOHHbIE CPeACTBA:

[Ipe3eHTanuu K JEKIUSAM IO BCEM pasjesiaM U TeMaM AUCLUIUIMHBI, pa3MELCHHbIE Ha
obpa3zoBarensHoM moprane UT'Y (educa.isu.ru); HarisHbIe TocoOust (Tabmuibl) — 31 miT.

Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

Jnst  ocBOeHWS IUCHUIUIMHBI «MHKpOOHOJIOTHS W BHPYCOJOTHS» TPUMEHSIOTCS
cieayronre o0pa3oBaTesIbHbIE TEXHOJIOTHH:

- Ungpopmayuonnasn nexyus. Jlekuuss — 3TO CKaTOE€ H3JI0)KEHHE OCHOBHBIX HAyUYHBIX
(axToB, uTO sABNAETCA 0a30 JUIs aHAJIN3a PACCYXKAECHUH, OLIEHOK.

- Jlexyusa-euzyanusayus. YUUT CTYACHTOB IPEOOpPa3OBbIBATh YCTHYI0 M NHCbMEHHYIO
UHPOPMALIMIO B BU3YAJIbHYIO (hOpMy, 4TO (OPMHUPYET Y HUX MPO(ECCHOHATBHOE MBIIIJICHHE 3a
CYET CHUCTEMAaTH3alUMM M BBIJCJIECHUS HaumOoJee 3HAUYMMBbIX, CYLIECTBEHHBIX 3JIEMEHTOB
cojepxaHus oO0ydeHus. 3ajgaya IperojaBaTelis MCIOJIb30BaTh Takue (OpPMbl HArSAHOCTH,
KOTOpPBIE Ha TOJIGKO JOMOJHSIOT CJIOBECHYIO MH(OPMAIMIO, HO U CaMH SIBIISIIOTCS HOCHUTEIISIMHU
uHpopMaLnU (CXEMbl, PUCYHKH, CIaibI-Ipe3eHTaluu, U T.11.). DTOT BUJ JEKIUH Jy4lle BCEro
MCIIOJIb30BaTh Ha 3Talle BBEJACHMSI CTYIEHTOB B HOBBII pa3jien, TeMY JUCIUILINHBI.

- Jlekyusa-beceoa. IlpenanonaraeT HENOCPEICTBEHHbI KOHTAKT MpENojaBaTens cC
aynutopueit. [IpeumyinecTBo JeKIMu-0ecebl COCTOUT B TOM, YTO OHA IO3BOJISIET IPHUBJIEKATH
BHUMaHME CTYJICHTOB K HanOojee BaXKHBIM BOIPOCAM TEMBI, ONPENENATh COJEpKaHHEe U TeMIT
M3JI0’KEHUSl y4eOHOT0 MaTepuaia ¢ y4eToM 0COOEHHOCTEN CTYAEHTOB.

- Jlabopamopnvie 3anamus — ogHa UX 3()(EKTUBHBIX (OPM MPOBEACHUS ayAUTOPHBIX
3aHATHH B By3€, YIIYOJSIOT U 3aKpEIUISIIOT TeOpeTUYeCKne 3HaHus. Ha 3TUX 3aHATUSAX CTYAEHTHI
OCBAaMBAIOT  KOHKPETHbIE  METOABl  M3Y4YEHUs JUCUUIUIMHBI, [PHUOOPETalOT  HAaBBIKU
CaMOCTOSITENIbHOM padoThl ¢ MpubopamMu U COBpEMEHHbIM 00opyaoBaHueM. Ha mabGopaTopHbIix
3aHATUSAX CTYAEHTHl OCBAaWBAIOT TIOCTAHOBKY M BEJECHUE SKCIIEPUMEHTa, y4yaTcs YMEHHUIO
Ha0JII0/1aTh, OLEHUBATh IOJIYYEHHbIE PE3YJIbTaThl, JejaTh BBIBOABI M 0000mmeHus. Benymieit
LEeNIbI0 J1a00OpaTOPHBIX PabOT SBJISIETCS OBJAJIEHUE TEXHUKOM SKCIIEpUMEHTa, YMEHHUE pellaTh
MPaKTUYECKHE 3a7auyd IyTeM IMOCTaHOBKM ombITa. [ Bcex 1abopaTopHBIX paboT, KOTOpbIE
BBIMOJIHSAIOT CTYJACHTHI, Ha Beaymedl Kadeape COCTaBISAIOTCS METOAWYECKHE YKa3aHus,
coJiepkallie omnrcaHue padoThl, MOPSAJIOK ee BbImoJHeHus u ¢opmy otuera. JlaboparopHoe
3aHATUE TPOBOJAUTCS B COCTaBE AaKaJEMHUYECKOM TpYIIbl C pa3efeHHeM Ha MoAarpymmsl. B
BOJHOM 4YacTH 3aHATUS TNPOBOJUTCS 3HAKOMCTBO CTYJIEHTOB C COJAEpXKaHHEM MpPeICTOALIEH
paboThl, MOKa3 CHOCOOOB BBIMOJHEHHUS OTJENbHBIX OINEpaluii, HAllOMUHAHUE OTAEIbHBIX
MOJIO’KEHUH MO TexHuKe Oe3omacHocTH. OCHOBHAs 4acTh JIaOOPATOPHOTO 3aHSTHSI 3aKIIIOUAETCS
B IIPOBEJCHUE CTYJEHTOM JIaOOpaTOpHOU paboThl. 3aKIOUMTENbHAs 4YacTh IMpelycMaTpUBaeT
MOJIBEICHUE WTOTOB BBIMOJIHEHHON JiabopaTopHOi pabotel. [lo ompeneneHHBIM TemaM
7a00paTOpHbIX pabOT NMHUCHBMEHHBI OTYET BBHIMOJHAETCS CTYACHTAaMH KaK CaMOCTOSATENbHas
pabora.

- Ilpakmuueckue 3awamuss — O3TO 3aHATUE, MPOBOJUMOE TOJ PYKOBOJICTBOM
npernojaBaTess B yueOHOM ayJUTOPHUHU, HAPABIEHHOE Ha YIIIyOJ€HHE HAay4YHO-TEOPETHUYECKUX
3HaHUH W OBJAJCHHE OIPEICICHHBIMH METOJaMU CaMOCTOSATENbHON paboThl, KOTOpPOE
(bopMHpyeT NPaKTUYECKUE yMEHHUS.

- Konnokeuymer — BUJ Y4eOHOTO 3aHATHUS, MPOBOAMMOTO C LENbIO TPOBEPKU H
OLICHMBaHMs 3HaHUN ywamuxcs. KolmokBUyM MOXeET MPOBOAUTHCS B (OpME MHIMBUAYAIbHON
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Oecenpl mpemnogasarens €O CTYAGHTOM WIM Kak MaccoBblii ompoc. B xome rpymmnosoro
00CYX/IEHUS CTYJCHTBI y4aTcsl BBICKa3bIBaTh CBOIO TOUKY 3PEHUS IO ONPEIEICHHOMY BOIPOCY,
3alMIaTh CBO€ MHEHHE, MPUMEHSs 3HaHMs, MOJIyYeHHbIE Ha 3aHATUAX MO mpeamery. B xone
KOJIJIOKBHYMa MOTYT TaK)Xe MPOBEPATCS MUCbMEHHBIE pabOTHI CTYIEHTOB.

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

- Jlucmanyuonnvie — obpazosamenvuvie  mexuonro2uu. Ilox  ITUCTaHIUOHHBIMU
00pa30BaTeIbHBIMU TEXHOJOIMSIMU [TOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOIUHU, Pealu3yeMble
B OCHOBHOM C MPUMEHEHHEM HH()OPMALNOHHO-TEIEKOMMYHHKAIIMOHHBIX ceTell. [Ipu ocBoennn
JUCHUIUTMHBL « MUKPOOHOJIOT s U BUPYCOJIOTUS» UCIOJB3YIOTCS CIIEAYIOIINE TEXHOIOTHH:

" xeiicoBass TexHONOTHUS — (opMa JUCTAaHIMOHHOTO OOydYeHHs, OCHOBaHHas Ha
IPEOCTaBIEHNH OOydJarouMcs HH(POPMALMOHHBIX 00pa30BaTENIbHBIX pPECYpCcOB B BHJE
CHELMATU3UPOBAHHBIX HA0OPOB Yy4eOHO-METOAWYECKHX KOMIUIEKCOB C HCIIOJIb30BAaHHEM
pas3JInYHbIX BUAOB HOCUTENIEH HHpOpMaLnu (KeHCoB);

" HHTEPHET-TEXHOJIOTUS — CIOCO0 AMCTAHIIMOHHON Tepenayn HH(OpMaIH, OCHOBAHHBIH
Ha MCII0JIb30BAaHUH IT100aIbHBIX U JOKAJIbHBIX KOMIBIOTEPHBIX CeTel AJis o0ecreyeHus JoCTyma
oOyyaromuxcst K WH(POPMALMOHHBIM O0pa30BaTeNbHBIM pecypcaM u Ui  (OPMHPOBAHUS
COBOKYIHOCTH METOJUYECKUX, OPraHU3allMOHHBIX, TEXHUYECKMX WU IPOrpaMMHBIX CPEJICTB
peamu3any W YOpaBiIeHHs Y4eOHBIM MPOIECCOM HE3aBUCUMO OT MeCTa HaXOXJCHUS €ro
cyonekToB. Mcnonbsyercs ObpasoBarensHbiii moprain UI'Y - educa.isu.ru.

Vill. OHEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIIA

Ouenounvie mamepuanvl meKyuiec0 KOHMPONA POPMUPYIOMCA 6 COOMEENCMEUL C
JIHA ynugepcumema.

B pamkax nucuuniansasl «MUKpoOHOJIOTHST U BUPYCOJIOTHS» MCHOIb3YIOTCS CIEAYOIINE
(bOpMBI TEKYIIEro KOHTPOJIS:

- KOJUIOKBUYM,

- TECTUPOBAHUE,

- TBOpPUYECKHE 3aJaHuS,

- CUTyallMOHHBIE 33]1a4H,

- MIChbMEHHas padoTa,

- nabopaTopHas pabora,

- KOHTPOJIb CAMOCTOSTEIbHOU paboTHI.

DOHJ OLIEHOYHBIX CPEJCTB BKIIOYACT:

- (oHJ TECTOBBIX 3aJjaHUI 110 TUCIUIUIMHE,

- TEMaTUKa U MaTepuabl 3aJaHui,

- TEMaTUKa U BOMPOCHI K KOJNIOKBUYMaM,

- HabOp CUTYallMOHHBIX 33]1ad,

- TeMbI TaOOPAaTOPHBIX PaboT U 3a4aHud JUid 1a00paTOpHBIX padoT,

- BOIIPOCHI JUIsl CAMOCTOSATEIBHOTO U3Y4YEHHUS,

- BOIIPOCHI U OUJIETHI JTsI 9K3aMEHa,

- KPUTEPHUH OLICHKU 3HAHUH CTY/IEHTOB.

HaznaueHue o1leHOUHBIX CpeACTB: BhIABUTH chopmupoBaHHOCTh KomnereHuui OIIK-1 u
OIIK-3 (cm. paszzen ).

JleMOHCTpPAllMOHHbIE BAPMAHTHI TECTOB [JIsl TEKYIEro KOHTPOJIs
1. MeTox Bblie/1eHUSI YHCTBIX KYJbTYP NPeAI0KHUI:
a) A. BaH JleBeHI'yk
0) P. Kox
B) U. 1. MeunukoB
r) JI. C. llenkoBCcKuii
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2. Kakoii TMII ciopooOpa3oBaHusl XxapaKTepeH Ajs 6akTepuii poaa Bacillus:
a) MJIIEKTPUANATbHBIN

0) KJIOCTpUANAIbHBIN

B) OaIMIUIApHBII

3.1. Ykaxute Ha KakoM pucyHke (A wiu b) m300paxkeHo cTpoeHHe KJIETOUYHOI

CTEeHKH I'PaMIOJI0KUTEJbHBIX 1 TPAMOTPHLATEbHBIX 0aKTePHii;

3.2. YkakuTe COOTBETCTBHE CTPYKTYP (LMTOIIA3Ma, IUTOIUIa3MaTuYecKas MeMOpaHa,

HENTUIOTIMKAHOBBIA  CJIOH, MEPUILUIa3MaTUYeCKOe MPOCTPAHCTBO, HApyXHas MeMmOpaHa)
rPaMIIOJIOKUTEIBHBIX M TPAMOTPHIIATEIBLHBIX 0aKTepuii Hudpam Ha pUCYHKe:

4. Tun nUTAHUS TPOKAPHOT, HMCHOJBL3YIIIMX JHEPTHI0 CBeTa M OpPraHUYecKHe
BellleCTBa, HA3bIBAeTCH:

a) XeMOJUTOTPODHBIN

0) XeMOOPraHOTPOPHBIH

B) (OTONUTOTPODHBIN

r) hoToopranoTpoHbIi

N

o

Bonpoch! 1J1s1 MOATOTOBKHU K KOJUIOKBHYMaM
KoJsuiokBuym Ne 1 (2 yaca)
Tema: «Mopghonozuueckoe paznoodpasue npoxkapuomy
['pynmbl npokapuoT o Mop¢OIOTHH.
Mopdonoruueckoe pazHooOpa3ue KOKKOBbIX hopm. [TpuBectu mpumepsi.
[TanoukoBuaHble OakTepun — HecnmopooOpasyromue nanodku. [IpusBectn 2-3 mpumepa
HECIOpOOOpa3yoIuX MNajloyeK — MPU YCTHOM OTBETe Ha JOCKE MUCATh JIATUHCKOE
Ha3BaHME BHUJA; YKa3aTb, CAPOQUTHBIA WM MaTOr€HHBINH BUJ; €CIM CanpoPUTHBIN, TO
yKa3aTb MecCTa OOWTaHMs, 3Ha4eHHWE /s TPHUPOJbl W/WIM YEJIOBEKa; €CIU BUJ
NaTOreHHBIN, YKa3aTh, KAKyl0 HH(EKIUIO BbI3bIBAET Y YEIOBEKA.
Criopoobpa3yromnue najiodku. Tumsl ciopoodpazoBanus. PacnonoxkeHue crop B KIETKe.
[TpuBectu 2-3 mpumepa crnopooOpa3yroIUX Maloyek — MPH YCTHOM OTBETE HA JIOCKE
nucath JIATUHCKOE Ha3BaHWE BUJA; YyKa3aTb, KakoW THUIl CIIOPOOOpa30OBaHUS;
canpoUTHBIA WM MAaTOT€HHBIM BUJ; €CIU canpo(UTHBIN, TO yKa3aTb MecTa OOUTaHMUs,
3HaYeHHWEe IS TPUPOJAbl W/WIM 4YelloBeKa, €CIM BMJ MaTOTEeHHBIH, yKa3aTh, KaKylo
MH(DEKINIO BbI3bIBAET.
W3zButeie popmsl. [lpuBectr npuMepbl BUOPUOHOB, CIIMPUILT U CITUPOXET.
Tunsl KryrukoBaHusi y npokapuot. [IpuBectu mpumepsl, [Uisi KaKux poAoB OakTepuil
XapaKTepeH TOT WJIN UHOW TUI KIT'yTUKOBaHUS.

KosutokBuym Ne 2 (2 yaca)
Tema: «Cmpykmypa, XumuuecKuii cocmae u lyHKuuu KOMROHEHN 08 RPOKAPUOMHOUL
knemku. Mopgonocuuecku oughgpepenyuposannvie Knemku npoOKapuon»
Pubocomsl mpokapmor.
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BryTpunuronnazMaTnyeckue BKJTFOUECHUS: XJIOPOCOMBHI, (bUKOOHITNCOMBI,
KapOOKCHCOMBI, @3POCOMBI, MATHETOCOMBI, 3aITaCHBIC BEIECTBA, OCIKOBBIC BKIIOUCHHS Y
Bacillus thuringiensis.
Buyrpunuromiasmarnueckue MeMOpaHsl.
I'enernueckuii annapat npokapuoT. Hykneoun. [lnazmuasbl.
[Mutomnmazmarudeckas memOpana (L[IIM) mpokaproT, XUMUYECKUH COCTaB, CTPYKTYpa,
¢dbyakuun. Ocobennoctu LIIM apxeii.
Knerounass crenka npokapuor. OcoOEHHOCTH CTPOEHUS W XHUMHYECKOIO COCTaBa
KJIETOYHBIX CTEHOK TPaMIOJOXKUTENbHBIX W  TPaMOTPHUIATENBHBIX  OaKTepuil.
Oco0eHHOCTH KJIETOYHBIX CTEHOK apxed. DyHKIMU KJIETOYHOW CTEHKU IIPOKAPHOT.
Karicynbl, cau3ucTbie ciiou U yexJibl. XUMUYEeCKHil COCTaB, CTPYKTYpa, (QyHKILIUU.
CrtpoeHue KTryTUKOBOI'O anmnapara 0akTepuil.
MUKpOBOPCHHKHU: OOBIKHOBEHHBbIC MWIM, F-mumu. XuUMUYecKuil cocTaB, CTpOEHHE,
(GYHKIHH.
OcHOBHBIE THINBl JBIJKEHUS NPOKApUOT (TUJIaBaHUE, «POCHHUE», CKOJIbXKEHUE,
MOATITUBAIOIIEE ABUKEHUE U JIP.).
Mopdonornuecku auddepeHunpoBaHHbIE KIETKH MPOKAPUOT:

1) LlMCTBI M aKUHETHI.

2) DHAOCTIOPHI MPAMITOJIOKHUTEIBHBIX OaKTEpHii, 00pa3oBaHKUe, XUMUUECKHIA COCTAB,

CTPOEHHE, CBOMCTBA.
3) DK30CMOpbI U FHIOCITIOPH AKTHHOMHIIETOB.
4) TopmoroHuu 1 6aeonUCThI. ['eTepoICThI 1 OaKTEPOHIBI.

KosiokBuym Ne 3 (2 yaca)

Tema: «Pocm daxmepuil 6 nepuoouueckoil u HenpepovleHoll Kyibmypey
IloAroToBUTHLCS K YCTHBIM OTBETAM M0 CJIeIYIOUINM BONPOCAM:
Poct Oakrtepuii B mepuoauuyeckod KynbType. UTo Takoe mnepuoandeckass KyiabTypa?
HapucoBate Ha qocke KpUBYIO pOCTa MEPUOJUYECKON KYIbTYphl, OXapaKTepHU30BaTh
¢a3sl pocra.
Poct Oaktepuii B HenpepbIBHOM KyIbType. UTo Takoe HenmpepbIBHAs KyJIbTypa?
VYcTpoiicTBO U MPUHIMIT pabOTHI XEMOCTaTa.
3aBUCHUMOCTh CKOPOCTH pPOCTa OT KOHLEHTpauuu cyOctpata. YpaBHeHue MoHo.
HapucoBaTp Ha 10CKE€ KPUBYIO pOCTa HENPEPBIBHON KYJIBTYPHI.

KosutokBuym Ne 4 (2 yaca)
Tema: «Oowan xapaxmepucmuxka memaooauszma npoxapuom. Cnocoowt
CyuLecmeo6anus U munsl HCU3HU y NPOKAPUOm»
[TumeBpie TOTPEOHOCTH MPOKAPUOT.
Pa3znooOpasue crocoOoB CyIIeCTBOBaHUSA U TUIIOB JKU3HU Y MPoKapuoT. PoToTpodsl
XeMOTPO(]bI, TUTOTPOPHI U OPraHOTPOPHI.
CoueTaHus OCHOBHBIX BHUJOB HHEPreTHUECKOT0 W KOHCTPYKTHBHOTO METabonu3Ma,
ONpeeNsonue  CIoco0  CYIIECTBOBAaHHUS  IMPOKApUOT:  XEMOJIHMTOABTOTPOdUS,
XEMOJIUTOTETEPOTPOdHS, XeMOOPTaHOABTOTPO (s, XeMOOOpraHorereporpodus,
doronuroaBToTOdUS, ¢doToauTorereporpodus, ¢doroopranoaBToTpodus,
¢doroopranoreTepoTpoQus.

KosutokBuym Ne 5 (4 yaca)

Tema: «Ilymu nonyuenus snepzuu, 0OCHO8aAHHbIEe HA cyOcmpamHuom ocghopunuposanuuy

1.

OO6mas xapakTepuctuka opoxenuid. OnpeneneHue NoHATHs «OpoxkeHuey. OnpenencHue
noHsATUs «cybctpatHoe (dochopunupoBanue». COpaxxuBaeMble W HeECOpaKMBaeMbIe
coequHenusi. IIponyktel OposkeHuil, BuAbl OpoxeHuid. YepTsl NPUMHUTHBHOCTU
OpOXKEHUH.
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2. T'omodepmMeHTaTHBHOE MOJIOYHOKHCIIOE OpoXXeHHE. buoxumus rporiecca.
XapakTepucTuka roMOpepMEHTATUBHBIX MOJIOYHOKHCIBIX OAKTEpHid, pacpocTpaHeHHe
U POJIb B MPUPOJIC, UCIIOIH30BAHKE B MUIICBON MPOMBIIIICHHOCTH.

3. T'erepodepmeHTaTiBHOE  MOJOYHOKMCIOE  Opoxenue.  buoxumust — mporecca.
OxucnurenbHblid eHTo30¢h0chaTHbii myTh. ['eTepodepMeHTaTUBHBICE MOJOYHOKHUCIIBIC
OaKTepHH, pacrpoCTpaHEHHE B MPUPOJIE, UCIIOIBb30BAHUE B IHUILEBON MPOMBIIIICHHOCTH.
3Ha4YeHNE MOJIOYHOKHUCIIBIX OaKTEepHid JJIsl OpraHu3Ma 4elloBeKa.

4. TlpuBemuTe  MpUMEPHl  CIIOHTAHHOTO  MOJOYHOKMCIOro  Opoxenus.  Kaxue
MHUKPOOHOJIOTUYECKHE TIPOIIECCHI IPOUCXOIAT MPH KBAIICHHH KAITyCThI?

5. CnuproBoe Opoxenue. OOpa3oBanue dTaHosa Apoxokamu. OTHomeHne apoxokend K Oa.
Oddexr Ilactepa. Ddbdexr KpeOrpu. XapakTepucThKa IpOXKeH, HTPOMBIIUICHHOES
UCTIOJIb30BaHUE.

6. MacnsHokucaoe OpoxeHue. buoxummusi mporecca. XapakTepucTHKa OakTepuid poja
Clostridium. Caxaposutudeckue, MpOTCOTUTUICCKUE, TYPHHOIUTHYCCKUAE KIOCTPHIUH.
Pacnipoctpanenue u 3HaueHUE KIIOCTPUIUEB B IpHpojie. [IpakTHuecKoe UCI0Ib30BaHuE.

KosiokBUYM Ne 6 (2 yaca)

Tema: «Ilymu nonyuenus snepzuu, 0CHoéanHnvle Ha pomogdocgopunuposanuuy
Omnpenenenue NOHATHH «OakTepuanbHbI GOTOCHHTEY, «poToPochopunupoBanuer.
OxcureHHbIe 1 aHOKCUTeHHBIE (POTOTpOdHBIE OaKTEpUH.

[TurMeHThl aHOKCUTEHHBIX (POTOTPOPHBIX OaKTEPHUil.

DOTOCHHTETUYECKUH amIapaT aHOKCUTEHHBIX POTOTPOPHBIX OaKTepHii.

MexaHn3M aHOKCUT€HHOTO (POTOCUHTE3A.

XapakTepuCcTUKa aHOKCUTEHHBIX (HOTOTPOPHBIX OaKTEpHid, UX PACTIPOCTPAHEHHUE U POJIb
B IIPUPOJIE.

7. BbecxnopoduminbHbli (OTOCHHTE3 rao0aKTepuil.

ook wdE

KosunokBuym Ne 7 (4 yaca)
Tema: «Ilymu nonyuenun snepzuu, OCHO6AHHbIE HA OKUCAUMEIbHOM
docgopunuposanuuy

1. JlaiiTe ompeneneHHe TOHATUAM <«AbIXaHUE», «a’pOOHOE JIbIXaHHE», «aHa’poOHOE
neixanue». Kakue O0akrepuu Ha3bpiBaloT opraHoTpodHbiMu? Kakue OakTepuu Ha3bIBaloOT
mutoTpodgubiMu? YTO Takoe mojHOe okucieHue? YTo Takoe HEMOJHOe OKHUCIIECHHE
Cxema a’poOHOro AbIXxaHHs (Ha ImpUMepe a’poOHBIX XEeMOOPraHOTPO(HBIX OaKTepHil,
OKUCJISIOIINX TIIOKO3Y).

2. T'ne y mpokapHOT JOKAJTM30BaHBI JIbIXaTeNbHbBIE (3JIEKTpOHTpaHcopTHEIC) mern (DTLL)?
UYro npencTasiseT co0oif apixarenbHas 1enb? M3 kakux nepeHoCyuKoB COCTOUT?

3. Kax ¢yakmuonupyer OTI[? Urto Takoe «okHCIUTENbHOE (HOCHOPHUITHPOBAHHE)?
Ckonbko AT® o6pasyercs B X011 a3pOOHOT0 JIbIXaHHs Ha OJJHY OKHCICHHYIO MOJIEKYITY
TJIFOKO3bI Y 3YKapHOTHYECKAX MUKPOOPraHu3MOB U mpokapuot (y E. coli)?

4. Tpynmbl a3poOHBIX XeMOOPTraHTPO(HBIX OAKTEPUIA:

a) Meranotpodsr u Merunorpodsl. Kakume cyOctparbl okucnsior? MeTaHOTpOdBI:
MEXaHU3M OKHCIIEHUS MeTaHa, MCTOYHHKH Yyriepoja, Mecrta oburanus. IIpakrndeckoe
HCITOJIh30BaHNE METaHOTPO(DOB.

6) AMMmoHu¢umupyoomue Oakyrepuu. UYto Takoe amMmMmoHupukanusa? Kakue akTuBHBIE
aMMoHHUUIMpyoIKe OakTepuu 3Haere? 3HaueHWe aMMOHHGUKaTOpoB B mpupone? Kaxum
00pa30M MPOUCXOAMUT PA3NOKEHHE OEITKOB, Kake (hepMEHTHl HEOOXOIUMBI JIJIsl 3TOr0?

B) llemmrono3opaspymaronue Oaktepuu. Kakue a’poOHBIE IEIITIOI030pa3pyHIAONIne
Oaktepun (UEUTIONIO30MUTUKN) 3Haere? KakuMm o00pa3oM OCYIIECTBISIETCS Pa3iOXKEHHE
IEJUTIOJI03BI MUKPOOpPTaHu3MaMu (Ha3BaTh 3Tarbl, GepMEHTHI)?

5. UYro Takoe xemocuHTe3? Kakoil yueHbIi BiepBble OTKPBLI 3TO SIBICHUE?

6. OCOOEHHOCTH JBIXaTEIbHBIX IETeH XEMOIUTOTPOMHBIX MPOKAPUOT.
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['pynmsl XeMOTUTOTPO(HBIX NPOKAPUOT: HUTPHDUIMPYIOLINE, THOHOBBIC, BOJOPOIHBIC
OakTepuH, kene300aKTepun, KapOoKcH100aKTepru.

AnaspoOHoe npixanue. HutpatHoe, cynbdaTHOe, cepHOe, KapOOHATHOE, (OKEIE3HOE»
JBIXaHHE.

Ouenounvie mamepuanvl 0713 RPOMENHCYMOYHOU ammecmayuu ¢ hopme IK3amena.
dopMa IPOMEKYTOUHOM arTecTanuu - Ik3ameH. Cucrema oreHoK: nsatudawibHas. OC

3TOTO THIIA JOJDKHBI BBIABISATH CTENEHb OCBOCHUS TEOPETHYECKUX 3HAHMH Kak 0a3y ams
(GopMHpOBaHHS  KOMIICTEHLUH, YMEHHUS MX IMPUMEHATh B CHUTyalUsAX, MOJCIUPYIOIINX
npodeCCHOHATIBHYIO AITEIbHOCTD, a Takke chopmupoBaHHOCTh KomreTeHuuid OITK-1 u OIIK-
2, 3asBNeHHbIX B paznaene 1.

o ok

10.

11.

12.

13.

14.

IIpumepHBIH CIMCOK BONPOCOB K IK3aMEeHY
[Ipemver w 3agaun  MukpoOuosoruu. OOBekTel MuKpoOuosoruu. OCHOBHBIE
HalpaBJIEHUs PA3BUTHUS COBPEMEHHOH MHMKpOOMOJOruM: o0Ias, MeIUIMHCKas,
CaHUTapHas, BETEpUHApHAs, IPOMBIIUICHHAs, IIOYBEHHAs, BOJHAsI, KOCMHUYECKas,
reoJIoru4ecKasi, FeHeTUKa MUKPOOPraHU3MOB, dKOJIOIMSI MUKPOOPTraHU3MOB.
HcTopust BOSHUKHOBEHUS U Pa3BUTUSA MUKPOOHOIOrHH. OTKPhITHE MUKPOOPTaHU3MOB A.
Jlesenrykom. Mopgonoruueckuit mepuo]] pa3BUTUS MUKpoOnosoruu. @U3n0oI0rHuecKuii
nepuo pa3Butus Mukpobuosioruu. Hayunas nesrensHocth JI. Ilactepa. Mccienoanust
P. Koxa B oGnactu memunmHckoi mukpobuosnoruu. Brximag M. WM. Meunukosa, H. ©.
["amanen, C. H. Bunorpaackoro u Apyrux y4eHbIX B pa3BUTHE MUKPOOUOJIOTHH.
CoBpeMeHHbII nepuo] pa3BUTHS MUKpoOHosoruu. Mcnoas3oBaHne MUKPOOPIaHU3MOB B
OMOTEXHOJOIMH, OHOrMApOMETaIypru, Ouopemenuaunu. Mukpobuosornyeckue
npernapatsl JJIs 3alUThl pacTeHui Ha ocHoBe Bacillus thuringiensis. buoynoOpenus Ha
OCHOBE a30Thukcupyoomux 6akrepuil. Mukpobnas yrunuszanus ThO u apyrux oTxoaoBs.
[Tony4yenue 6uoToruMBa.
[TpokapuoTHBIE U 3YKapUOTHBIE MUKPOOPTaHU3MbI, OCHOBHBIE Pa3INUHMsL.
Mopdornorust mpokapHoT.
CrpoeHue, XUMHUYECKHI COCTaB M (PYHKIMHM KOMIIOHEHTOB IPOKAPUOTHOW KIETKH.
[Tutoriazma. PubGocombl. BHyTpuuMTOmnazMaTHyecKHe BKIIOUEHHS: XJIOPOCOMBI,
¢ukoOuIMCOMBI, KapOOKCHCOMBI, a3pOCOMBI, MarHeTOCOMbI, 3allacHble BEIIECTBA,
OenkoBblie BKIroueHus y Bacillus thuringiensis. Buyrpuiiromiazmaruueckue MeMOpaHbI
(¢porocunTEeTHUECKHE MEMOpPAHBI U JIp.).
I'enetnueckuit  anmapar npokapuor. Hykmeomn. Ihiasmuasl.  Murpupyromme
TeHETUYECKHE 3JIEMEHTHI (TPAHCIIO30HEI, |S-2meMeHTHI).
[Muroruazmatudeckass mem6pana (L[IIM) npokapuoT, XUMHYECKHH COCTaB, CTPYKTYpa,
dbyakuun. Ocobennoctu [IIM apxeit. MexaHu3Mbl MEMOPaHHOTO TPAHCIIOPTA.
Knerounas creHka npokapuoT. XMMHUYECKHH COCTaB M CTPYKTypa KJIETOYHON CTEHKHU
Oaxtepuil. ['paMronoxutensHble M TpaMoTpuuaTenbHble OakTepuu. OCOOEHHOCTH
KJIETOYHBIX CTEHOK apxei. DyHKIMN KJIETOYHON CTEHKH MPOKapHOT.
Karicynbl, causucTeie ciiou U yexJibl. XUMUYEeCKHIl COCTaB, CTPYKTYpa, (QyHKINH.
XKryrukosblii anmapatr Oakrepuil. CTpoeHHe, XMMHUYECKMH COCTaB, pacIoyIOKEHHE
KTYTUKOB. MeXxaHu3M JBHXKEHHUS. MHKPOBOPCUHKH: OOBIKHOBEHHBIE MW, F-Tvm.
XUMHUECKUH COCTaB, CTPOEHUE, (QYHKIIUH.
OcHOBHBIE THUMBl JBWKEHUS NPOKApHOT (IJIaBaHUE, «POEHHUE», CKOJIbKEHUE,
MOJATATUBAIOLIEE IBUKEHHUE U Ap.). TaKCHUCHI y IPOKAPHOT.
Mopdomornueckn auddepeHITMpOBaHHBIE KIETKA TMPOKAPUOT. IHIOCIOPHI, ITHCTHI,
aKWHETBHI, 9K30COopbl. ['opMOroHnu, 6aeoUUCThl, TETEPOLUCTHI, OAKTEPOUIBL.
DHJIOCTIOPHl  TPAMIOJOXKHUTEIBHBIX OakTepuii, oOpa3oBaHHWE, XWMHUYECKHH COCTaB,
CTPOEHUE, CBOWCTBA.
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Paszmuoxxenne npokapuotr. CriocoObl pasmMHokeHus. bunaproe nenenue. ®as3pl amMmuTo3a.
IToukoBaHue. MHOKECTBEHHOE JI€TICHUE.

Poct knerok u poct momynsiuuu Oakrepuii. [lapamerpsl MHUKpPOOHOTO pocTa: BpeMms
reHepanuu, yAeldbHas CKOpocTh pocta. Poct OakTepuil B mepHOAMYECKOW KYIBTYpE.
KpuBas sxcnonennuanbHoro pocra. HempepriBHOe KynbTuBHpoBaHue. Poct GakTepuii B
xemocTtare. YpaBHeHue MOHO; KpHUBasi HACHIILICHUSI.

OtHomenue nmpokapuoT K O, (obnmratHbie a3po0bl, MUKpOa3poduibl, (haKyIbTaTHBHBIC
aHadpoObl, 0OJIUraTHBIE aHA’POOBI, A3POTOJIEPAHTHBIE aHAIPOOHI).

BnusiHue Ttemmeparypbl Ha JKM3HEAEATEILHOCTh MHKPOOPTaHU3MOB. TemmepaTypHBbIi
nuarnasoH. [lcuxpoduibl, Me30¢puiIbl, TepMOGUIBI U UX PAaCHPOCTPAHEHUE B MPHPOJIE.
Mexanu3mbl Tcuxpo- U Tepmoduiuu. Mcnonb3oBaHuE BBICOKMX TEMIEpaTyp JUis
WHAKTHBALIMM MHUKPOOPraHMW3MOB. VICrob30BaHME HM3KUX TEeMIeEpaTyp AJs XpaHECHHUs
MHUKPOOPTaHU3MOB.

Bmusane pH cpembl Ha  KU3HEAEATENBHOCTH MHUKPOOPTaHWU3MOB. ANUAO(DWUIIE,
HelTpodwibl, ankanopuibl, UX paclpocTpaHeHue B mpupone. Mexanusmsl pH-
rOMEeOoCTas3a.

XUMUYECKUN COCTaB MPOKAPUOTHOM KiIeTkH. [lumieBbie MOTPeOHOCTH MPOKAPHOT.
Hcrounnku yriepoga. ABTOTpodbl u rerepoTpodsl. CanpopuTbl U MapasuThL.
Onurotpodsr u komuoTpodsl. Mctounuku aszora, cepbl, ¢ochopa. HeobxoaumocTtsb
HOHOB MeTauioB. [lorpeOHocTH B (akropax pocta. AyKCOTpdBEI U TPOTOTPODEL.
['uapoauTHKY, TPYHIBI THAPOIUTHKOB. ['a30TpodmI.

PaznooOpasue crmoco0oB CymiecTBOBAaHMS U THIIOB JKU3HU y MpoKapuoT. Potorpodus u
xemotpodus. Jlurorpodus u opranorpodus. ABroTpodus u rereporpodus. CrnocoOb
cymecTBOoBaHMs mnpokapuoT (8 tumoB). OOiurateeli W (DaKyIbTATHBHBIA  THII
MeTabonu3ma.

[TpuHIMT TPUTOTOBIICHHUS THTATENBHBIX CpeA. THIBI Cpel, WCIOIb3yeMble IS
KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB. Y CIIOBHSI KYJIbTUBUPOBAHHSI MUKPOOPI'aHU3MOB.
OO6mas xapakTepuctuka opoxeHuit. OnpeeneHue MoHATUs «opoxeHue». bpoxenue kax
sHepreTudeckuil npouecc. OnpeneneHne NOHATUS «cyOcTpaTHOe (hochopUIMpOBaHUE.
COpaxxuBaeMble U HecOpaxuBaeMmble coeAuHeHMs. [IpoaykTel Opo>KeHUH, BHJIBI
OposxeHuit. YepThl IPUMUTHUBHOCTH OpOKEHUIA.

['omodepmenTaTuBHOE MOJIOYHOKHCIIOE OpoKeHHE. Bruoxumus mporiecca.
XapakTepucTUKa roMO(PEPMEHTATUBHBIX MOJIOYHOKHUCIBIX OAaKTEpHid, pacpocTpaHeHUe
¥ pOJIb B IPUPOJIE, UCIIOIB30BAHNE B MUIIEBON MPOMBIIIICHHOCTH.
['etepoepMeHTaTUBHOE  MOJIOUHOKHCIOE  OposkeHue.  buoxumus — mporecca.
OxucnutenbHblii neHTO30(0ochaTHbId MyTh. ['eTepodepMeHTaTHBHBIE MOJIOYHOKHUCIIBIE
0aKkTepuH, pacupoCTpaHEHHE U poJib B MPUPOJE, HCIOIb30BAHUE B THIIEBOU
IPOMBITIIJICHHOCTH.

CrniuproBoe 6poxxenue. OOpa3oBanue 3TaHoNa apoxkamu. OTHoIIeHue npoxokeit K Oa.
Oddexr Ilactepa. Dddext KpeOrpu. XapaxrepucThika IpOXKKeH, NTPOMBIIUICHHOES
ucnonb3oBanue. O6pazoBaHue 3TaHOA OAKTEPUAMH.

MacnsHokucnoe OpoxkeHue. buoxumusi mporecca. XapakTepucTuka OakTepwii poja
Clostridium. Caxapomurudeckue, MpOTEOTUTUICCKUE, TYPHHOIUTHYECKAE KIOCTPHIHIH.
PacnipocTpanenue n 3HaUeHUE KIIOCTPUANEB B pHpoie. [IpakTrHaeckoe UCIIOIb30BaHue.
Bakrepuanbubiii poTocuHTe3. OKCUTEHHBIE M AaHOKCUT'€HHBbIE (OTOTPO(HBIE OAKTEPHH.
[TurmenTbl aHOKCUTeHHBIX (oToTpodHbIX Oakrepuil. doTOoCHHTETHUECKHH ammapar
AQHOKCUTEHHBIX (OTOTpOo(HBIX OakTepuil. MeXxaHM3M aHOKCUI€HHOTO (OTOCHHTE3A.
Onpenenenne moHATHs «hoTodochopuupoBaHue». XapaKTEPUCTUKA AaHOKCHUTEHHBIX
¢dororpodHBIX OakTepuil, UX PACHPOCTPAHEHUE U POJIb B IpHupoje. becxmopodumnpHbIi
(dhoTOCHHTE3 TATOOAKTEPHIA.

AspoOHoe npixaHue npokapuoT. CocTaB U (QYHKIIMOHUPOBAHHE JIBIXATENbHBIX IIETel y
npokapuot. Onpeenenre NOHATUS «OKUCIUTENIbHOE PochOopUIupOBaHUE.
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['pynmer a3poOHBIX XeMOOPTraHTPO(MHBIX OaKTEpHil: METaHOTPO(DB U METHIOTPO(HI,
aMMOHU(HUIMPYIOLINE U IIEJUTI0N030pa3pylaomye 0akTepuu.

XeMocuHTe3. (OCOOEHHOCTH JbIXaTENbHBIX IIeMel XEeMOJIUTOTPO(HBIX MPOKAPHUOT.
['pynmnbl XeMOJTUTOTPO(HBIX MPOKAPUOT: HUTPUDUIIUPYIOIINE, THOHOBEBIE, BOJIOPOTHBIC
OakTepuu, Kele300aKTepru, KapOOKCHUI00aKTEPHH.

AmnaspobHoe apixanue. OmpeneneHue TOHATHS «aHa’dpoOHOe apixaHuey. HurpatHoe,
cynb(haTHOe, CepHOE, KapOOHATHOE, GKEJIE3HOE) JAbIXaHUE.

Cucremaruka npokapuor. Homenknarypa u kinaccupukanusi npokapuotr. Konuenmms
BUIa Yy mnpokapuor. lloHATHA «uTamMm», «KIOH», «KYJIbTypa», «BapHUaHT».
['enocucremaruka u ¢peHocucreMaTrka. Apxeu u 6akrepun. OTINYHS U YEPThI CXOJCTBA
apxel ¢ 0aKTepUsIMU U SyKapuoTaMHu. XeMOTaKCOHOMUYECKHE OCOOEHHOCTH apXeu.
Unentuduxanus Oakrepuil. Mopdonoruueckue, TUHKTOpUAIbHBIE, KYJIbTYpallbHBIE,

(GU3M0TI0r0-ONOXUMHYUECKUE, CepoJioTHUecKue mnpu3Haku. Cucremartnka OakTepuil Ha
OCHOBE TeHeTH4YecKoro pojcTtBa. 16Sp-PHK-cucrema wuneHTHdUKanIMum MpOKapHOT.
Hcnonp30oBaHne  XEMOTAKCOHOMHUYECKMX  MPHU3HAKOB ISl HMIACHTU(UKALIUH.
Wnentudukanyst HeKyJIbTUBUPYEMbIX MUKPOOPTaHU3MOB.

Onpenenurenu Oaktepuid. [lpuHinmn pacnpeneneHuss Marepuaiga B ONpeAETUTENe
Oaktepuii bepmxu (1991). dunorenernyeckas cucteMa KiacCH(pHUKalMU MPOKAPUOT B
«PykoBoactse bepmku no cucremaruueckoi 6akrepuonoruu (2001-2015 rr.)».
Cucremaruka apxeii. Jlomen Archaea. IlapctBo Nanobdellati, ¢uaym Nanobdellota:
oOmrass xapaktepuctuka. Nanoarchaeum equitans — Kak INpeICTaBUTEIb HAHOAPXCH.
IHapctBo Methanobacteriati: o0miass xapakTepucTHKa. MeTaHOreHbl W OOJHMIaTHBIC
skcTpeManbHble Tamoduibl. LlapctBo Promethearchaeati, ¢guiym Promethearchaeota
(Asgardarchaeota) — Ommkaiitre MPOKapHOTHUECKUE POJACTBEHHUKH dyKapHoT. [lapcTBo
Thermoproteati, humym Thermoproteota: oOmas XapakTepUCTHKA, TTPEICTABUTEIIN.
Cucrematuka Oakrtepuil. [lomen Bacteria. ®unym Actinomycetota. Mopdomnorus
aKTUHOOaKTepuii, —MerabosM3M, paclnpocTpaHeHHMe B  Ipupoje. Baxueimme
IpeJCTaBUTENN. AKTUHOOAKTEPUH — MPOIYLEHTHl aHTUOMOTUKOB. MexaHu3M JiefcTBUS
aHTUOMOTHUKOB. [IaTOreHHble aKTHHOOAKTEPUH.

@®unym Chlamydiota. Mopdonorus, mukn pas3Butus, MeTadomu3M. 3aboseBaHus,
BBI3BIBAEMbBIE XJTAMUIHSIMU.

dunym Chlorobiota. Mopdosorusi, MeTadbosn3M, paclpoCTpaHEHUE B TPUPO/IE.

dunym Chloroflexota. Mopdosorust, MeTabosu3M, pacpocTpaHSHHE B TIPUPO/IE.

dunym Cyanobacteriota. Mopdosorusi, MeTaboIu3M, pacIpOCTPaHEHHE B IPHPOJIE.
3HavyeHne MaHo0aKTepuil.

@unym Bacillota. Xapaxtepuctuka kimaccoB Bacilli u  Clostridia: mopdonorus,
MeTaboJIM3M, PaclHpOoCTpaHEHUE B IMPUPOJE, 3HaueHHe. BaxxHeline mnpencTaBUTEIH —
canpo(UTHBIE U TATOTCHHbBIE BUIBI.

dunym Pseudomonadota. Kparkas xapaktepuctuka kiacca Alphaproteobacteria.
[Mopsimok  Rhizobiales. Xapakrtepuctuka KkiyOeHbKOBBIX Oaktepuit p. Rhizobium.
Mexanusm azordukcanuu. Xapaktepuctuka 6aktepuit nopsaka Rickettsiales.

dunym Pseudomonadota. Kparkas xapakTepuctuka Kiacca Betaproteobactereia.
[Topsimox  Neisseriales:  Mopdomorusi, Merabonusm, npeacraButenu. [lopsaok
Nitrosomonadales (autpudukaTopsl neproii ¢assi).

@®unym Pseudomonadota. Kparkas xapakrepuctuka kiacca Gammaproteobacteria.
[Mopsimox Enterobacteriales, cemeiictBo Enterobacteriaceae — mopdonorus, Metabonmsm,
pacripocTpaHeHue, 3HaueHWe. TumoBod pox cemeiictBa — pox  Escherchia.
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Xapaxtepuctuka Escherchia coli. E. coli kak caHUTAapHO-TIOKA3aTEIBHBIHN
MuKpoopranuzM. Komu-tutp, Konu-uHzaekc. IlaToreHHsle NpencTaBUTETH  CEM.
Enterobacteriaceae: p. Shigella, p. Salmonella. CewmeiictBo  Yersiniaceae:
xapakTepucTrka Yersinia pestis — Bo3Oymurenas uymbl. Ilopsmox Pseudomonadales,
cemeiictBo  Pseudomonadaceae. Xapakrepuctuka THIoBoro pojaa Pseudomonas.
[Mopsimok Vibrionales. Xapakrepucruka Tumosoro poaa Vibrio.

dunym Spirochaetota. Mopdosorusi, meradbonusm, Mecta oOuTaHus. [laroreHHbIC IS
4eJI0BEKa CITUPOXETHI.

®unym Mycoplasmatota. Mopdororus, mMeTadonu3M, pacnpoCTpaHEHHWE B IMPHPO/IE.
[TaTorenHsIe A7 Y€IOBEKAa MUKOILIA3MBI.

[Tpuonsl. Mctopust u3ydeHus: mpuOHHBIX Oosie3Hel. CTpykTypa mpHOHOB. Perumkarus
npuoHoB. HacnencrBenHass u uHpeknuoHHas (opMbl MPHOHOBBIX Oone3Hel. [lytu
3apakeHUs MIPHUOHAMHU.

Bupycer: ompenenenue, mpupona. OcCOOEHHOCTH BHUPYCOB, KaK >KHUBBIX OpPraHHU3MOB.
[TpouncxoxaeHne BUPYyCcOB. 3HAUCHHE BUPYCOB.

®dopma, pazMepbl, CTPYKTYpHAs OPraHU3alus 1 XUMUYECKHI COCTaB BUPYCOB.

Tumbl B3auMOJCHCTBUS BUpYCca U KIETKH. AOOPTHUBHAS, MPOIYKTUBHAS, HHTEIPAaTHBHAS
uH}eKH. PerummKkaTuBHBIN UK BUPYCOB (IIPH JIUTHYECKOM B3aUMOJICHCTBUU BUpYCa C
KJICTKOM).

baktrepuodaru. Mopdomnoruss u crpykrypa Oakrepuodaron. BzaumoneiictBue ¢aros
c Oaktepusimu. BupynentHeie U ymepeHHble ¢aru. Jlutndeckuil nuki. JIM3oreHHsbIi
ki, bakrepuanbHblii nMMyHuTeT. Bblnenenue u BbiiBieHue Oakrepuodaros. Poinb
6axreprogaros B Ouochepe. [lpumenenne 6akreprodaros.

[Mpunmuner  cuctemMatukn W kiaccuukanmm — BUpycoB.  Kiaccudukanms
MexayHapoHOTO KOMHTETa IO TaKCOHOMHH BHpYycoB. Kpurepmm Kiaccupukaim
BupycoB. TakcoHomusi BupycoB. OmnpeneneHHe TOHITHS «BHI» Y BHPYCOB.
Homenknarypa BupycoB. Knaccudukanus BupycoB mno barrumopy. Ilpunuumnst
KJaccuukauy BUpycoB 1o bantumopy.

KpaTkas xapakTepucThKa OTASIbHBIX TPYII BUPYCOB:

() Bupycsl, conepxkamue nasyuenodeunyro JHK wu ne wumeromme PHK-cragmm:
cemeiictBo Herpesviridae  (repmecBupycsl, Bupyc OmmteiiHa-bappa); cemencTBo
Papovaviridae (mamwmmiomaBupychl); cemeiricteo Adenoviridae; cemeticteo Poxviridae
(BUpyC HaATypaJbHOW OCIIBI, BUPYCHI OCIbI HAaceKOMbIX); cemeiictBo Baculoviridae —

0COOEHHOCTH 0aKyJIOBHUPYCOB.

(IV) Bupycsl, coaepxamue opaHouenodeunyto wmosiekyny PHK  monoxkurensHo#
NOJSIPHOCTHU: ceMeiicTBo Picornaviridae (Bupyc mommomuenura, BO30yIUTeIb BUPYCHOTO
rematuta A); cemeiictBo Flaviviridae (Bupyc kiemieBoro sHiedainTa); CEMEHCTBO
Coronaviridae.

(V) Bupycsl, conepxkamue oanouenoueunyto mouekyny PHK neratuBHo# nim 1BoitHOM
nosispHoctu: cemeiicteo Orthomyxoviridae (Pox Influenzavirus); cemeiictBo Filoviridae
(Bupycsl MapOypr u D0o1a).

(VI) Bupycsl, conepxamue omHomenodednyto moiekyny PHK u umeromme B cBoem
Ku3HeHHOM nukie craguio cuutesa JIHK na marpurie PHK: cemeiictBo Retroviridae
(OHKOBHUPYCHI, BUPYC UMMYHOIe(PHUITUTA YETTOBEKA).

Bupounsr.
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59. Mukpockonuueckue rpudbl. MULIETSIpHBIE U IpOXoKeBbIe (hOpMBbI TprOOB. Mopdomorusi.
Crioco6b1 pasmuokenus. Tun muranums. Knaccudukanums. Kpartkas xapakTepucTuka
OTIIENbHBIX TPYII MHKPOCKONMUYEeCKHX rpuboB. PacmpocTpaHeHue, poib B MPUPOJIE,
MIPaKTUYECKOE UCITOJIb30BaHUE.

60. YuacTrie MUKpOOPTaHU3MOB B KPYrOBOPOTE YIIepoa, a30Ta U CEphl.

61. B3auMOOTHOIIIEHUSI MUKpPOOPTaHU3MOB MEXAYy cO000il M C JAPYyrUMU OpraHu3MaMu
(cuMOMO3BI, MyTyaJIU3M, KOMMEHCAIM3M, METa0N03, Mapa3uTHU3M U JIp.)

62. HakonurenbHble KyJIbTYphl M HMPHHLUUI 3JEKTHUBHOCTU. YHCTBIE KyJIbTYPHI, METOJBI
IIOJIy4ECHUS, 3HAUCHUE.

63. [lonarus «crepunuzanusy, «1e3uHpexuus». MeToasl CTepUIn3alii, UCIOIb3yeMbIe B
MUKpPOOHOJIOTUYECKOM MPaKTUKE.

Pa3pabGorunk:

2 =D gpoueHt O. @. Barunna
(moamucek)

[Iporpamma cocraBiena B cootBercTBuH ¢ TpeboBanusimu @I'OC BO mno cnenuaibHOCTH
06.05.01 «buouwmxenepus u OwomHpOpMaTHKay, crHenuaIn3anuu «buoWHXKeHepus U
OononH(pOpMAaTHKa», YTBEPKIECHHOTO MPUKAa30M MHHHCTEPCTBA HAYKH M BBICIIETO0 00pa3oBaHUS
Poccuiickoit ®enepanuu 12 aBrycra 2020 r. Ne 973.

[TIporpaMma paccMOTpeHa Ha 3aceJaHHH Kadenpsl MHKPOOHOJIOIHH

« 70 » ANt 20 AST.
/

[Tpotokon Ne _7” 3aB. kadenpoii jw——-:-' O. ®. Baryuna

Hacmoswaa npozpamma, ne modcem Obimb 60cnpouzgedenHa Hu 6 KaKou popme 6e3

NpedeapumenbHo20 NUCbMEHHOZ0 Pa3peuenla Kageopol-paspabomiuKa npozpammel.



