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. Heab u 3axa4u TUCHMILIMHBI
Heanb: popMupoBaHue y CTyJeHTOB 0a30BBIX TEOPETUUECKUX M NMPAKTHYECKUX 3HAHUH B
001acCTH MUKPOOHMOJIOTMHA M CHOCOOHOCTH HCIOJB30BaTh MOJYYEHHBIC 3HAHHS Ui PEIICHUS
npodeccHoHaIbHBIX 3a/1ad.
3amaun:

— OCBOGHME 3HAHMH O KICTOYHBIX CTPYKTypax u JuddepeHIpoBKe MPOKapHUoOT,
METa0OJIMUECKUX Mpolieccax, 00eceurnBaoNMX MHOr000pas3ue Croco0OB MX CYyHIECTBOBAHHMA,
TEHEeTHYECKUX MEXaHM3MaX, NPHHIOUIAX WACHTU(UKAIUKA W KIACCH(UKAIMU IPOKAPHOT,
3HAKOMCTBO C OT/IEIbHBIMU TPYIIIaMH OaKTepuil U apxeif;

— 3HAKOMCTBO C pa3sHOOOpa3ueM MHUKPOCKOITMYECKUX I'PHOOB;

— TOJy4eHUE 3HAHUH O CTPOCHMHM M XHMHUYECKOM COCTaB€ BHPYCOB, OCOOEHHOCTSIX
OpraHM3aliH UX TeHOMA, THIIaX B3aUMOACUCTBHS C KJIETKOM, MEXaHW3MaX PEIUTUKAINN, OCHOBAX
COBPEMEHHOM CHCTEMaTHKE BHPYCOB; CTPYKTYpHOW OpraHu3anuy, (U3NKO-XUMHYECKUX
CBOMCTBAaX W PEIUIMKALIUY IPHOHOB,

— 3HAKOMCTBO C TPAKTUYECKUMH AacleKTaMH MHKPOOHMOJIOTHUH, BAKHBIMHU IS PELICHUS
IPOJIOBOJILCTBEHHBIX, PHEPIETUYECKUX MpoOIeM, a TakkKe Il OXpaHbl OKPY)KAIOIIEH Cpenbl U
3JI0pOBBSI YEIIOBEKA B LIEJIOM M HA PETHOHAILHOM YPOBHE;

— (hopMHpOBaHHE HABBIKOB NMPAKTUYECKOW pabOThl B MUKPOOHOIOTHYECKON 1abopaTopun B
COOTBETCTBUHM C TIPAaBWJIAMH TEXHHKH O€30MacHOCTH, NpUOOpEeTeHHEe YMEHHH ¥ HaBBIKOB
UCTIOJIb30BAHUS CTaHJAPTHBIX ~ MHUKPOOMOJOTMYECKUX  METOJIOB TSt U3y4YCHUS
MHUKPOOPTaHU3MOB, a TaK)K€ 3HAKOMCTBO C COBPEMEHHBIMH METOJIOJIOTHYECKUMH IIOAXO0JIAMH,
NPUMEHSEMBIMH TIPU MUKPOOHUOJIOTHYECKUX UCCIICTOBAHHSIX.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yueonas mucuummmaa b1.B.1 «buopasnoobpasue u 6uopecypcol perunonay (Hactb
3)» OTHOCHTCS K YacTH, (GOPMHUPYEMOil yuaCTHUKaAMU 00pa30BaTEIbHBIX OTHOIICHHIA.

2.2. Il w3ydeHHs] JAHHOW YYeOHOW TUCIUIUIMHBI HEOOXOJWMBI 3HAHHS, YMCHHS H
HaBBIKK, (OpPMUPYEMBIE MPEANICCTBYIOIUMU TUCHUIIMHAMU: «O0mas Oouonorus», «Oomas
XUMUS», «OCHOBBI OMOXUMHH aanTanuiiy, «OCHOBBI OMOJIOTMYECKON HOMEHKIATYPBI.

2.3. Ilepedenp MocCHenyIOMMX YUeOHBIX AUCIMILINH, A KOTOPHIX HEOOXOAUMBI 3HAHUS,
YMEHUS W HaBBIKH, (QOpMUpyeMbIe JaHHOW Yy4yeOHOW IuCHUMIUIMHOW: «buopemenunarusy,
«IKOJIOTO-MUKPOOHONIOTHYECKasT IKCIEePTH3a», «IKOOMOTeXHONIOTus», «buorecTupoBanue u
OnonHaMKanusa», «boapIION MPaKTUKYM.

I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI
IIporiecc OCBOEHHUS AMCHUIUIMHBI HampaBiieH Ha (OpMUpOBaHHE KOMIIETEHIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBneHuro moxarotoBku 05.03.06
«DKOJIOTHSI ¥ IPUPOONOIB30BAHUEY, TPOPHIIE «IKOJIOrHUYECKast IKCIIEPTU3AN.
[IK-1: cnocobeH ucrosnb30BaTh 3HAHUS B 00JACTH SKOJOTHH, NMPUPOIOIOJIB30BAHUS U
OXpaHbl OKPY>KaOILEN CpeIbl TP PELIEHUH HAyYHO-UCCIIEI0BATENBCKHUX 3a/1au.
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Ilepevyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 JUCHUIINHE, COOTHECEHHBIX €
HHIUKATOPAMH JOCTUKEHHUS] KOMIIeTeH i

Komnerenuus HNuaukaropsl Pe3ysabTarsl 00y4yeHnus
KOMIIeTEeHIM

IIK-1 UK jx11 3HaTh: pazHOOOpa3ue MPOKAPUOTUUYECKUX H

croco0eH  ucnoiab30Bath | [Ipumensier 3HAHUS, | FYKAPUOTHUUECKHUX MHUKPOOPTaHU3MOB,

3HAHUS B o0jacTy | MOAXOAbl U METOJIMYECKUI | BUPYCOB W IPUOHOB, MX OTIMYUTEIbHbBIC

9KOJIOTHH, anmapar  9KOJOTHYECKHX | ocoOeHHOcTH, (yHKIMU B  Ouocdepe;

MPUPOJONOIB30BAHUS U | HAYK JUTSL pElIeHUs | IPUHLHUIIBI ~ COBPEMEHHOM  CHCTEMaTHKHU

OXPaHBI OKpYXarome | mpopHIbHBIX HAy4YHO- | OaKkTepui, apxeil, BUPYCOB; BaKHEHIINE

cpenbl  IPU  PEIICHHUM | UCCIENOBATEIbCKUX 3a4a4. | aCIEKThl IPAKTHUYECKOrO0 HCIOJIb30BaHUsA

Hay4HO- MHUKPOOPTaHHU3MOB.

MCCIIE0BATENIbCKUX 3a/1a4. YMmers: HCII0JIb30BaTh MOJIyYEHHbIE
TEOPETUYECKHE 3HAHUS JUII  OCBOCHHS

TOCJICAYIONMX AWUCLMIUIAH, JUIS PELICHUs
NpOQMIBHBIX  HAayYHO-UCCIIEI0BATEIBCKIX
3ajad.

Brnanets: HaBBIKAMU UCTIOJIb30BaHUS
CTaH/IapTHBIX MHUKPOOHOIOTUIECKUX
METO/IOB Uil HAONMIOJACHUSA W H3YYCHUS
MHKPOOPTaHU3MOB B HIOJIEBBIX "
71a00PATOPHBIX YCIOBHSIX.




V.

COJEPKAHUE U CTPYKTYPA JTUCHUIIJIMHBI

O0BeM JUCHHMILIMHBI COCTABJAET 3 3a4eTHBIX exuHuNbI, 108 yacos.
W3 HUX pean3yeTcsi ¢ UCIOJIb30BAHUEM JICKTPOHHOTO 00YUEHUS U TUCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH 21 yac.

®opMa IPOMEKYTOUYHOM ATTECTALUMU  3a4ET C OLICHKOM.

4.1 Couepma}me AUCHUILVIMHBI, CTPYKTYPHPOBAHHO€ II0O TEMaM, ¢ YKasaHUEM BHI0B y‘-leﬁHI)IX 3aHATHII M OTBEJEHHOI0 HAa HHUX

KOJIN4Y€CTBA AaKAACMHUYCCKHUX YaC0B

Ne | Paznen iMCHUIJIMHBI/ TEMA Bunp! yue6HOI padoThL, dopma TeKkyIIero
n/H BKJIIOUAsi CAMOCTOSATENBbHYIO pad0oTy 00ydJaronuxcs, KOHTPOJISI
HPaKTUYECKYIO TIOATOTOBKY H TPYAOSMKOCTh ycneBaemocTH /
§ (B yacax) ®opma
2 NPOMEKYTOUHO#
; KonrakTHas pa60Ta ImpenoaaBaTeiida € 2 aTTecTalluu
- > % 00yuaromuMHuCs 5 (o cemecTpam)
S | &% gz
B8 | g8 3
g| e = g Jlekuusi | Mpakrnu | Jagopa | Koncyabranus | S 2
3| 3 o g eckoe TOpHOE = g
O R ~ 8 3aHsiTHE | 3aHATHE O =
1 2 3 5 6 7 8 9 10
Paznen 1. Hayka «MuxkpoOuoJorus», ee 3
00BLEKTBI H METOIbI
1 | Tema 1. Ilpeamer, 3amaun MHUKPOOHOJIOTHH. TectupoBanue
Ucrtopus BO3HUKHOBEHHUS u passuTHE | 4 1 i 1
MHUKPOOHOJIOTHH. OcHOBHBIE HaIpaBJICHUS
COBPEMEHHOW MUKPOOHOJIOTHH
? Tema 2. MuxkpocKkonuecKkue METOZEL | o i 6 i Ha61())£ gsgsHaH
MCCIIETOBAHUST MUKPOOPTaHU3MOB




Paznen 2. CrTpyKTypHO-(YHKIHMOHAJBHAS
XaPAKTEPUCTHKA  NPOKAPHOTHOH  KJIETKH
Mopdgoaornyeckas  aupdepenuupoBka y
NPOKapHoOT

3 | Tema 3. Mopdonoruueckoe pazHooOpasue JlaGopaTopHas
npokapuor. CTpykTypa, XMMHYECKHH COCTaB H pabora
(YHKINU KOMIIOHEHTOB MPOKAPHOTHON KIIETKH. 12 Tectuposanue
Mopdonoruuecku audhpepeHInpOBaHHbIE KIETKH IIncpmennas pabora
IPOKAPUOT
Paznen 3. Poctr ®  KyJIbTHBHPOBaHHUE
MHKPOOPraHU3MOB

4 | Tema 4. Poct OakTepuili B MNEPUOAMYECKON H
HEelpepblBHOW  KyubType.  KynpTuBHpoBaHue 5 Pelenne 3anau
MUKPOOPTraHU3MOB

5 | Tema 5. Bausinue (akTopoB BHEIIHEH Cpenbl Ha TectupoBaHue
KU3ZHEJEATEIIbHOCTh MUKPOOPTaHU3MOB 3 [TuceMeHHast

pabota
Pa3nes 4. MeTa60/1M3M NpoKapuoT

6 | Tema 6. Obmas XapaKTepUCTHKA TectupoBanue
KOHCTPYKTHUBHOTO u JHEPreTHYECKOTO 3
MeTaboar3ma MPOKAPHOT. Crioco0m1
CYyILIECTBOBAHUS U TUIIbI )KU3HU Y TPOKAPHUOT

! Tema 7. IlyTu nony4yeHus: S3HEPTUH, OCHOBAHHBIE 6 T]Z(;E:;;ioe
Ha cyocTtpaTHOM GochOopUIMpOBaHUT Tecrnposanue

8 | Tema 8. IlyTu mosydeHHsI SHEPrUH, OCHOBAHHBIE 4 TectupoBanue
Ha (hoTodochHopruIupOBaAHNI

9 | Tema 9. Ilytu nomyueHusi 3HEpruu, OCHOBAaHHBIE 6 TectupoBanue
Ha OKHCIUTENbHOM (ochopuInpoBaHun

10 | Tema 10. buocuHTETMYECKHE MPOLECCH Y 4 [TucemeHHast
MIPOKapUOT pabora




Pazpgeu. 5. I'eneTuka npokapuor

11 | Tema 11. Tenernxa MPOKapHOT 1 - TectupoBanue
Pazgen 6. PasHooOpasume u cHCTeMaTHKaA
NMPOKAPUOT
12 JlaGopartopHast
T
Tema  12. IlpuHuOuMObel  CHUCTEMaTUKU U pabora
b 15 10 [TucbMeHHast
UIEHTU(UKAUU TPOKAPUOT pabora
TectupoBanue
13 | Tema 13. Kparkuii cucremaruyeckuii 0630p
4 - TectupoBanue
MIPOKAPUOTUYECKUX OPTaHU3MOB
Paszgen 7. PasHooOpasue H CHCTEMATHKA
MHUKPOCKONMYECKUX TPUOOB
14 JlaGopaTopHast
abota
Tema 14. Pa3HooOpa3zme ©  cHCTEMaTHKa P
6 2 [TucbMeHHast
MUKPOCKOIIUYECKUX IprOOB
pabora
TectupoBanue
Pa3nes 8. Hekserounnie (popMbI OpraHu3anuu
15 | Tema 15. IIpronsl 3 - TectupoBanue
16 [TrceMeHHast
Tema 16. Bupycol 7 - pabota
TectupoBanue
Paznea 10. Ilpuxinagnas MUKpPoOH0JI0THA
17 | Tema 17. HexkoTopsie aCIEKTHI MPUKIATHOMN 3 i Tropueckoe
MHUKPOOHOJIOTUH 3a/1aHue

3a4eT ¢ OLEHKOMI




4.2 Tlnan BHeayTUTOPHOM CAMOCTOSITEIbHOM PadoThl 00YYAKOIIUXCSI 110 JUCIUIIJIMHE

CamocTosiTenpHast paboTa 00yJaroIIuXCst

OreHo4yHOE

Y4eOHO-METOANUECKOE

Cemectp| Haspanue pa3szuena, TeMbl . Cpoku | TpymoeMKOCTb o0ecreueHrue caMoOCTOATEIbHOM
Bun camocTosTenbHON paboOThI CpenCcTBO
BBITIOJTHEHHS (uac.) paboThI
Tema 1. Ilpeamer, 3amaum|PenpodyxmusHas camocmosmenvras paboma Tectuposanue |I'yce M. B. Mukpo6uonorus : y4e6. s
MHKPOOHOJIOT HH. Hcropus|IToAroToBKa K TECTUPOBAHUIO cryn. Bysos / M. B. T'yces, JI. A. Muneesa.
BOSHUKHOBCHHS W Pa3BUTHE — M. : Akanemns, 2006. — 462 c.
MHKpO6HOTOTHE.  OCHOBHBIE Jlexwam-npesenrawmn - (SUOC UIYV- -
HaIlpaBJICHUSA COBPEMEHHOMN https: /feduca.isu.ru)
3 P 6 P 2 men. 1 bazb1 JIaHHBIX, nH(OpMaIMOHHO-
MI/IKpO HOJIOTHH CIIpaBOYHBIE U TIOMCKOBBIC CUCTEMBI (CM.
pazzen 5).
Tema 3. Mopdonorugeckoe|/lo3ragamenvHo-nOUCKO8AS CAMOCMOAMENbHA paboma I'yces M. B. MuxpoGuonorus : y4el. s
pasHooOpasue MPOKapHOT. | BEIOIHEHNE CIEYIONUX TMCEMEHHBIX PaboT: [MucbMennas |CTyA. Bysos / M. B. I'yces, JI. A. Muneesa.
Crpyktypa, xumuueckuii|1. CocraButh Tabmuiy «UepThl CXOACTBA M OTIHYHS KICTOYHON paGora |~ M. :Axanemns, 2006. — 462 c.
cocTaB u (GYHKIMY |OpraHU3aliyi TPOKAPHUOT U DYKAPUOTH. ﬁiﬁ“ﬁ;&%ﬁf&?&m (GuocC ury. -
N ps: su.
KOMITOHEHTOB  MPOKapUOTHOM|2. UCOBAaTh B TETPAIIX CXEM BaHHsI SHJIOCHOPEI
3 OMIIOHEHTO POKAPHOTHO 3ap 6C0 a 6e paz o cxemy  0bpasosa PHAOCHOPEL Y 3 Hen. 3 Bazb1 JIaHHBIX, nH(OpMaIMOHHO-
KICTKH. CHOPOOOPASYIOIINX OAKTCPHH. . . CIIPaBOYHbIE U TIOMCKOBBIE CHCTEMBI (CM.
Mopdonorngaeckn 3. Xapakrepuctuka MOp($oJI0Orn4ecKux 0coOeHHOCTelH OaKTepuii o paszen 5).
IuddepeHIIMPOBaHHBIC KISTKH|MHKPO(QOTOrpadusIM.
MIPOKAPHOT Penpooykmusnasn camocmosmenvnas paboma TectupoBanne
[ToaroroBka K TECTHPOBAHUIO
Tema 4. Poctr Oakrtepmii B|Pemennme 3amad 1mo omnpeneneHUI0 KHHETHYSCKHX IMapaMeTpOB Pemenne |Herpycos A. Y. Mukpo6uosnorus / A. U.
MIEPHOIMIECKOM u[pocra 6akTepHuii. 3ana4 Herpycos, 1. b. Kotosa. — M. : M31. tientp
HEeNpephIBHOM KyJbType.|[lo3HasamenvHo-noOUCKo8as camocmosmenvas paboma ;;Alcaz[emm»(,b 2(])\916. - ;50 c.
KynsTuBupoBanue CocraBieHne cxeMsl «Y CTpPOWCTBO aBTOKJIaBay IMucomennas |PAT4#Ha O. ®. Manbiii npaxuicym no
MHKpPOOHOJIOTHY : y4eb.-MeToa. mocodue /
MHUKPOOPTaHU3MOB Otyetsl 110 1abopaTOpPHBIM paboTam: pabota
1) 1 0 O. ®. Barunna, H. E. Bykosckas, O. A.
3 ) «IIpsiMble METO/IBI KOJTHYSCTBEHHOIO y4eTa MUKDOOPTaHH3MOB»| 4 HeL. 3 TIET MO |oymumma, — WpkyTex : M3n-so UpKyT. yi-
2)«KocBeHHbIE METOBI KOJINYECTBEHHOT O ydeTa 11abOPATOPHO 13 2009. — 130 c.
MHKPOOPTaHU3MOB) pabore [IpakTHKyM 110 MUKPOOHOJIOTHY : y4eO.

noco6ue ais ctya. By3os / A. U. Herpycos,
M. A. Eropoga, JI. M. 3axapuyk u ap.; [lox
pex. A. . HerpycoBa. — M.: Axkanemus,
2005. — 604 c.
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CamocTosiTenpHast paboTa 00yJaroIIuXCst

Y4eOHO-METOANIECKOE

Onenounoe .
Cemectp| HazBanue pa3szena, TeMbl . Cpoku | TpymoeMKOCTb obecreuyeHne caMoCTOATEIbHOI
Bun camocTosTenbHON paboOThI CpEICTBO
BBITIOJTHEHHS (uac.) paboThI
Tema 5. Bmmsame ¢axtopoB| Penpodykmugnas camocmosamenvras paboma HerpycoB A. WM. Muxkpob6uomnorus / A. U.
BHEIHEN Cpembt Ha|BHINoIHEHHE TMCEMEHHOM pPaGOTHL: IMucbmennas [Herpycos, . b. Korosa. — M. : Msx. nentp
KU3HEIEATENEHOCTD 1. BrusiHye n3mydeHuii Ha MUKPOOPTaHU3MBI. paGora  |«Axazemun», 2006. 350 c.
3  |MmkpooprammsMoB 2. BIusHYE THAPOCTATHIECKOTO JABIEHHS HA MHKPOOPTaHU3MEL. 5 Hepl. 1 JhItft’Ku_I;I/“;ij%?HTaHHH (Guoc  ury. -
3. BogHas akTUBHOCTb U MUKPOOPTaHU3MBI. B—w)
a3bl JaHHBIX, I/IH(bOpMaI_[I/IOHHO-
TeCTHPOBaHHe CIIpaBOYHBIE U IIOMUCKOBBIC CHUCTEMBI (CM.
[ToaroroBka kK TECTUPOBAHUIO paszen 5).
Tema 6. Oo6uast| Penpodykmuenas camocmosimenivias paboma Tectuposanue |I'yces M. B. Mukpo6uonorns : yue0. s
XapaKTEPHCTHKA IMoaroToBKa K TECTHPOBAHUIO cryn. By3oB/ M. B. I'yces, JI. A. Muneea.
KOHCTPYKTHBHOTO u ;1 M. : Axagemus, 2006.(73 Ié/IItSOZCc. ury
EKLMHU-TIPE3ECHTALIUN -
3 HEPIETIICCKOTO 6 nen. 1 https://edurc):a.isu.ru)
MeTabonu3ma MPOKapHOT. 5 i
a3bl JaHHBIX, HHq)OpMaHHOHHO
CHOCO6BI CyH.[eCTBOBaHI/Iﬂ n CIIpaBOYHBIE U IIOMCKOBBIC CUCTEMBI (CM.
THIIBI )KM3HU Y IPOKAPHOT paszien 5).
Tema 7. Ilyrm mnonyuenus|7eopueckas camocmosmenvhas paboma I'yces M. B. Mukpo6unonorus : y4e6. nis
SHepruM, OcHOBaHHble  Ha|TBOpYECKOe 3ajaHMe: U3YYMTh BHAOBOM COCTaB  3aKBACOK TBopueckoe |CTYA. By3os /M. B. T'yces, JI. A. Muneesa.
cyOcTpaTHOM pa3HOOOpa3HBIX MOJOYHOKHUCIBIX MPOIYKTOB, OIMPEACITUTh KaKHe samanme |- M. : Axazemus, 2006. — 462 c.
¢dochoprmmpoBaHUH BUABl  MOJIOYHOKHUCIBIX OakTepuit (M.-kK.0.) OTHOCATCA K Hetpycos A. . MukpoGuororsa / A. .
Herpycog, U. b. Kotosa. — M. : U31. uentp
3 roMO(pEepMEHTATHUBHBIM, KaKHe K reTepo()epMEHTATUBHBIM (s 8 Herl. 2 «Axanesmmy, 2006, — 350 c.
KQKIOT0 TPOAYKTa). YKa3zaTh KOJHYECTBO M.-K.0. B KaXIOM Texumm-npescarammn  (QUOC  WTY -
npoxykre (KOE/mun). https://educa.isu.ru)
Penpoodykmuenas camocmosmenvras paboma TecTHpoBaHUE |Basp JAHHBIX, MH(OPMALMOHHO-
[ToaroroBka kK TECTUPOBAHUIO CIPABOYHBIE M TIOMCKOBBIE CHCTEMBI (CM.
paszzen 5).
Tema 8. Ilyrm momyuenus|Penpodykmusnas camocmosmenvras paboma I'yces M. B. Mukpo6uonorus : yue6. as
SHEpruH, OCHOBaHHbC  Ha|[lOArOTOBKA K TECTHPOBAHUIO cryn. Bysos/ M. B. T'yces, JI. A. Muneesa.
doTopochopunmmposaru — M. : Akagemus, 2006. — 462 c.
Hetpycos A. 1. Mukpo6uonorus / A. 1.
Herpycos, U. b. Kotosa. — M. : U31. uentp
3 10 men. 2 TectupoBanue |«Axagemusy», 2006. — 350 c.

Jlexuuu-npeszeHTanuu
https://educa.isu.ru)
ba3bl jaHHbIX, HHHOPMAIIHOHHO-
CIIPaBOYHBIC U ITOMCKOBBIC CUCTEMBI (CM.
pazzen S).

(GUoC wury -
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CamocTosiTenpHast paboTa 00yJaroIIuXCst

Y4eOHO-METOANIECKOE

OneHouyHoe .
Cemectp| Haspanue pa3szuena, TeMbl . Cpoku | TpymoeMKoOCTb o0ecreueHne caMoOCTOATEIbHOM
Bun camocTosTenbHON paboOThI CpEACTBO
BBITTOJTHEHHS (gac.) paboThI
Tema 9. Ilytm mnomyuenus|PenpodykxmusHas camocmosmenvras paboma I'yceB M. B. Muxpo6uonorus : yue6. ais
SHeprud, OcHoBaHHble  Ha|l[loArOTOBKA K TECTUPOBAHUIO crya. By3os/ M. B. I'yces, JI. A. Muneesa.
OKHCIIUTEIIEHOM — M. : Akagemus, 2006. — 462 c.
Herpycos A. . Mukpo6uomnorus / A. U.
(ocoprmposanu Hetpycos, 1. b. KotoBa. — M. : 3n. ueHtp
3 12 wen. 2 TectupoBanue |«Axagemusy», 2006. — 350 c.
Jlekmun-ipesenranmn - (OUOC  UT'Y -
https://educa.isu.ru)
ba3zb1 JIaHHBIX, nH(OpMaIMOHHO-
CIIPABOYHBIC W TIOMCKOBBIC CHCTEMBI (CM.
pazzen 5).
Tema 10. buocunrernueckue|Penpodyxmusnas camocmosmenvhas paboma Herpycos A. M. Muxpo6uonorus / A. 1.
HPOLIECCH Y IPOKAPUOT BhINoIHEHHE TMCEMEHHON PaboThl « BTOpHYHBIE METAGONUTHI». Mucsmernasg [HeTPycos, K. b. Kotosa. — M. : V3. nentp
3 13 Hexn 2 pa60Ta «Axagemus», 2006. — 350 c.
: Emnes B. T. Mukpo6uosnorus : yue0. s
By30B / B. T. Emues, E. H. Munrycrus. —
M. : Ipoda, 2006. — 445 c.
Tema 12. [Mpunnunet|/1o3nasamenbHO-NOUCKO8As cAMOCMOAMENbHAS paboma Jlexmuu-nipesenranun - (OUOC UI'Y -
CHCTEMATHKH u|3ananue no Bonpocy «HoMeHKIaTypa IpOKapHoT» - yKa3aTh, C 9EM https://educa.isu.ru)
UACHTU(HUKAIIMA TIPOKAPUOT  |CBSI3aHO Ha3BaHWE POJA, M HA YTO YKA3bIBACT BHIOBOM JMUTET y IuckMmenHas |Pashl AQHHBIX, HH(bOpMAIHOHHO-
Cﬂe):[yIOHlI/IX 6aKTepHI>’I: pa60Ta CIIpaBOYHbLIE U TIMOMUCKOBBIC CUCTEMBI (CM.
- Micrococcus luteus pasjei 3). y
. . Baruuna O. ®. Manblif OpakTUKYyM IO
- Neisseria gonorrhoeae MHKpoOnoorun : yded.-meros. mocobue /
3 - Staphyl_occ_)ccus_aureus 14 uen 3 O. ©. Baruuna, H. E. BykoBckas, O. A.
- Escherichia coli ’ Kunxuna. — Upkyrek : Usg-so UpkyT. yH-
- Pseudomonas aeruginosa Ta, 2009. — 130 c.
- Bacillus anthracis IIpakTUKyM TI0 MHKPOOHOJOTHMM : yueb.
- Clostridium tetani mocobue s cryn. By3oB / A. U. Hetpycos,
- Corynebacterium diphtheria Oryermo  |[M- A. Eroposa, JI. M. 3axapuyx u 1p.; ITon
Otyer 1Mo nabopaTopHO# paboTe «HeHTHUKALMA OGAKTEPHIi», na6opaTopHOi gglé'SA' Igo . Herpycosa. — M.: Axazemus,
COCTaBJICHHUE MTACTIOPTa KYJIbTYPHI. pabote o ©
Tema 13. Kparkuit|Penpodyxmuenas camocmosmenvhas paboma Jlexumn-npesenrammn - (OUOC - UTI'Y -
CHCTEMATHYECKHIA 0630p|[ToAroTOBKA K TECTUPOBAHUIO https://educa.isu.ru)
3 15 Hen. 2 TectupoBanue |Basbl JIAHHBIX, HH(bOPMAIUOHHO-

IIPOKAPUOTHBIX OPraHU3MOB

CIIpaBOYHBIE U TIIOMCKOBBIC CUCTCEMbI (CM.
pazzen S).
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CamocTosiTenpHast paboTa 00yJaroIIuXCst

Y4eOHO-METOANIECKOE

OneHouyHoe .
Cemectp| Haspanue pa3szuena, TeMbl . Cpokn  |TpymoeMKoCTb o0ecreueHne caMoOCTOATEIbHOM
Bun camocTosTenbHON paboOThI CpenCcTBO
BBITIOJTHEHHS (uac.) paboThI
Tema 14. PasHooOpasme u|PenpodykxmusHas camocmosmenvras paboma Emnes B. T. MukpoGuosnorust : yue6. st
CHCTEMATHUKA BbINoaHEHNE TUCEMEHHOM paboOThI BysoB / B. T. Emues, E. H. Mumycrun. —
MHKPOCKONMYECKUX 'pu6oB  |1)  DHTOMOmaToTeHHBIe nelTepomunersl (poma  Verticillium, IMucomennas M. : Apoda, 2006. — 445 c.
Paecelomyces, Beauveria, Metarhizium). pabora B“';‘gao% . Mggg’m e“ga”“o‘%“g e“o/
- . MUK HOJIOTUH © y4€0.-METOA. IT )4t
3 2) T'pubsI poma Trichoderma: mpakTHYecKOe HCIIOIb30BaAHHE. 15 e 2 O. ®. Bsruuna, H. E. Byxosckas, O. A.
Kunkuna. — Upkyrck : U3n-so Upkyr. yn-
ITonroToBka K TECTUPOBAHUIO TecrupoBanue 1, 2009, - 130 c.
ba3b1 JIaHHBIX, nH(OpPMaIMOHHO-
CIIPABOYHBIC W TIOMCKOBBIC CHCTEMBI (CM.
pazzen 5).
3 Tema 15. ITpuonst Penpooyxmusnas camocmosimenvhas paboma 16 He 1 TectupoBanue |MenuuuHckas MHUKPOOHOJIOTHs u
IToAroToBKa K TECTUPOBAHUIO A. MMMYHOJIOTHs [DNeKTpOHHbIH pecype] / Y.
Tema 16. Bupycol Penpooyxmusnas camocmosimenvnas paboma HGBI/IHSOH. - Mgg:% . JJ'Ilagoparopnsf
Beinonnenue [IUCbMEHHOU paboTsI: «Cucremaruka u SHAHHH (panee « e opa?Topm
KNaCCHUKALIMNS BHPYCOBY 3HaHWi»), 2015. — Pexum mocryma: ObC
I 1 Py IlucebmenHnas |"UsparensctBo  «Jlaub». — Heorpanuu.
3 OJIFOTOBKA K TECTHPOBAHUIO 6 3 pabota JIOCTYIL
HEX. Jlexkumu-ipesenranmn - (OUOC  UTY -
Tectnposanue https://educa.isu.ru)
bassl JIaHHBIX, HHPOPMAIIMOHHO-
CIIpaBOYHbLIE U IIOUCKOBBIEC CUCTEMBI (CM.
pazzen S).
Tema 17. Hekoropsle acniekTsl|76opueckas camocmosmenvuas paboma Baspr JaHHBIX, MH(pOPMALHOHHO-
NIPUKIIaIHOW MHKpoOuonornu | TBopueckoe 3aJlaHHE: MPOaHAIN3UPOBATH aCCOPTUMEHT CTPaBOYHBIC W TMOHCKOBBIC CHCTEMBI (CM.
MHUKpPOOHOJIOTHYECKUX ITPENapaToB — CPEICTB 3alIUThl PACTEHUH OT TBODYECKOE pasen 5).
3 MHQEKIMOHHBIX OOJIe3Heil M BpemHBIX HaceKOMBIX.  YKasate| 17 Hen. 2 3a§ AHe

JEHCTBYIOIEe Hayalo mperapara, €ro TUTP, HOPMBI pacxoja,
CIocoObl  TNPHMEHEHUs M OCOOCHHOCTHM  XpaHEeHHs  Kak
Omonpenapara.

OO0muit 00BeM caMOCTOATEILHOM PaboTHI O qucHuIuInHe (Jac) — 30

N3 HuX 00BEM CaMOCTOSTEIbHOH pabOTHI

JMCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHH (Jac) — 6

C HCHOJIb30BAHHUEM JJICKTPOHHOI'O o6yqu1/I;1
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4.3 ConepxxaHue y4eOHOro MaTepuasa

Pa3nea 1. Hayka «MuxkpoOuoJiorus», ee 00beKTbl H MeTObI

Tema 1. [Ipeamer, 3agaun MukpooOuosornu. Uctopusi BOSHUKHOBEHUsSI M Pa3BUTHE
MHuKpoOnonornu. OCHOBHBIE HANIPaBJICHUSI COBPEeMEHHOM MUKPOOHOJIOTHH

[Ipenmer, 3agaun MUKpPOOWOJIOTHH, €€ MECTO B COBpeMeHHOW Ouonoruu. Mup
MHUKpPOOPTaHU3MOB, MX BaKHEHIIME CBOicTBa, 0OHIMEe TPU3HAKU H  pa3zHooOpasme.
MHuoroo6pa3ue crnocob6oB CyYIIECTBOBaHUS MHKPOOPraHM3MoB. Poib MHKpPOOpPraHu3MoB B
Oouocdepe, UX ydacTHe B TETEPOTPO(PHOM IMpolEecce PA3NOXKEHHsI U B OMOTCOXMMHYECKHX
[UKJIaX, B PEryJSILIMHM ra30BOro cocraBa arMoc(ephl, B CaMOOYHIIEHUH BOJIOEMOB, B OYHCTKE
OKpYXarolled cpeapl OT TOKCHYHBIX BELIECTB, B NOJJEPKAHUM IUIOJOPOJAUs IIOYBBL, B
00pa30BaHUM MOJIE3HBIX HCKOIIAEMBIX.

HcTtopusi BOBHUKHOBEHHUS U PA3BUTUS MUKPOOHONOTUU. OTKPHITHE MHUKPOOPTaHU3MOB A.
BaH Jlesenrykom. Hayunas nestensHocts JI. Ilactepa. 3nauenue padot P. Koxa mns pasButus
MEAWIIMHCKOW  MHKPOOHOJOruu. Pa3BuTHE OTEYECTBEHHONW MHKpoOwmosioruu. Haydnbie
uccnenoBanusi . 1. Meunukona, C. H. Bunorpasackoro, /1. 1. UBanosckoro, 3. B. EpmonbeBoit
u npyrux ydenbeix. HccrmemoBanmst E. B. TanmamaeBa mo pa3zpaboTke OakTepHOIOTHYECKOTO
MeTo/1a 60pPHOBI C HACEKOMBIMH — BPEIUTEISIMH JIECHOTO U CEIbCKOro X03sicTBa B BocTouHOM
Cubupu. CoBpeMeHHBI d3Tanm  pa3BUTHA  MUKpoOHojoruu. (OCHOBHBIE  HAIPaBICHHS
COBPEMEHHOW MHKpoOHonoruu. MeauiuHcKas, CaHWTapHas, BETEpUHApHAs, MPOMBIIICHHAS,
NOYBEHHAs, BOJHAs, KOCMHYECKass MHKpOOWOJIOTHS, TeOoMUKpoOHmonorus. | eHernka
MHUKPOOPTaHU3MOB, 3KOJIOTUSI MUKPOOPIaHU3MOB, MOJIEKYJISIpHAsL SKOJIOTUS.

Tema 2. Mukpockonunyeckne MeToAbl HCCJIeJ0BAHNSI MUKPOOPTraHU3MOB

MUKpOCKONUYECKHE METOAbl U3YYEHUSI MUKPOOpPraHu3MoB. CBETOBOM MHUKPOCKOI U €ro
Pa3HOBHIHOCTH: TEMHOIONbHAs, (Ha30BO-KOHTpACTHAS M JIFIOMHHECHEHTHAsh MHKPOCKOITHSI.
HccnenoBanust *UBBIX U (PUKCUPOBAaHHBIX 00BeKTOB. IIpocTeie n nuddepeHnnansubie METOABI
OKpacku OakTepuil. OJIEKTPOHHBIM MHMKPOCKOI U €ro MpPUMEHEHHE B MHKPOOMOJIOTHU.
[TpocBeunBaromuii (TPaHCMUCCUOHHBIN) U CKAHUPYIOLTUI MUKPOCKOIIBI.

Pa3znen 2. CTpyKTypHO-QYHKIIMOHAIBbHAS XapPAKTEPUCTHKA NMPOKAPUOTHOH KJIETKH.
Mopdgoornyeckas 1uppepeHuupoBKa Y IPOKAPUOT

Tema 3. Mopdosoruyeckoe pazHooOpasume mnpoxapuor. CTpyKTypa, XHUMHYECKHUMH
cocTaB M (QYHKUMH KOMIIOHEHTOB INPOKApHOTHOH KJjaeTkH. Mopdosornyecku
nuddepeHunpoBaHHbIE KIETKH NPOKAPHOT

CXo0zcTBO M pa3nuuue B OpraHU3alMd KIETOK 3YKapHOT M MPOKapuoT. OTINYUTEIbHBIE
O0COOEHHOCTH apXei.

Pa3zmepsl npokapuot. PasHooOpasue ¢opMm kierok mpokapuot. Kietounsle accouumaiuu
npokapuot. CriopooOpasyrolire 1 Hecropoodpasyromue 0akTepuu. THUIbl clTopooOpa3oBaHuUs.
Tumbl )KTyTUKOBAHUA.

CtpoeHue, XUMUYECKUH COCTaB U PYHKIIMH KOMIIOHEHTOB KJIETKH.

IToBEpXHOCTHBIE ~ KJIETOYHBIE  CTPYKTYpBHI. Knerounas  creHka  NIpOKapHOT.
['pamnonoxxkuTenbHble W TIpaMoTpuLaTenbHble OakTepuu. CTpoeHHE M XUMHYECKHI COCTaB
KJIETOYHBIX CTEHOK I'PaMIOJI0KHUTENbHBIX U IPaMOTPHULIATENbHBIX OakTepuil. KieTounble cTeHKH
apxei: IceBIOMYypEenHOBBIE, OETKOBbIE, TeTepornonrcaxapuiabie. OYHKIMHA KJIETOYHOW CTEHKU.
[TpokapuoTs! 03 KIeTouHbIX cTeHOK. OOpa3oBanue L-¢popm, MpoTomiacToB U cheporiacTos.

Karicynbl, cau3ucTbie ciiou 1 yexJibl. XUMUYECKHUil cOCTaB, CTPYKTypa U (pyHKIIHU.

MUKpOBOPCHUHKH: OOBIKHOBEHHbIE NHIM, F-mumu. XuMudeckuil cocTaB, CTpPOCHHE,
GyHKIHH.

XKryrukoBblif annapat OakTepuil. MexaHU3M JBMKEHHS MPOKAPHOT, UMEIOIINX JKI'YTHKH.
JIBukeHune B XKUAKUX cpenax (IJIaBaHUE), ABM)KCHHUE MO TUIY POCHHUA. JIBM)KEHHE CIUPOXET.
[ToaTaruBaromnii TN ABMKEHUS. JIBUKEHUE IO TUIY CKOJIbXKEHUS. TaKkCHUCHI.

[{uromnazmaruueckass memOpana (LIIIM) mpokapwoT: XMMHUYECKHIl COCTaB, CTPYKTYypa,
¢bynkunu. Jlokanuzanus AbIXaTeNbHBIX U (POTOCMHTETUUECKUX ILIETIEH TPaHCIOPTa AJIEKTPOHOB.
OcobenHoctu IIM apXxei. MexaHu3Mbl MeMOpaHHOTO TpaHCIIOpTA.
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BuyTpunuronnasmarnyeckue  MeMOpaHbl  TpokapuoT. DOTOCHHTETHYECKHE  MEMOpPaHbI
(BE3UWKYJBI, JAMEJUIbI, THJIAKOMJbI). BHYyTpuIMTOIUIa3MaTHYEeCKUE MEMOpaHbl XeMOTPO(HBIX
OakTepui.

[luToruiasMaTu4ecKkue KICTOYHble CTPYKTyphl. KommoumgHast ¢a3a IUTOIUIA3MBI |
CTPYKTYPHBIE 3JIEMEHTHI.

['enetnueckuii  ammapaT  mpokapuoT. Hykmeoup — (OGakTepuaipHas — XpOMOCOMA).
Buexpomocomusie Monekynabl JHK. Ilnazmuasl. Murpupyroonme reHEeTHYECKHE SJIEMEHTHI.
Wucepunonnbie nocnenoBaTenbHOCTH (1S-3mementsr). Tpancnoszons! (TN-31eMeHTHI).

Pubocombl mpokapuoT: cocraB, crpoeHue, QpyHkuuu. Pazmuuus pubocoMm 3yKapuoT u
IIPOKAPHUOT.

BHyTpuuTOomiasMaTu4ecKkrue BKIFOUEHMS. 3allacHbIe BEIIECTBA: MOJUCAaXapU/bl, JIUINbI,
HOJHUIENTH B, Toaudocdarsl, anemenTapaas cepa. CTpyKTypsl, UMeronie (yHKIHOHATBHOE U
MPUCTIOCOOUTENBHOE 3HAaYeHHE: KapOOKCHUCOMBI, a3pOCOMBI, MarHETOCOMBI, XJIOPOCOMBI 3€JIEHBIX
Oaktepuit, QukoOmwIMCOMBI nHaHoOakTepuii. I[lapacmopanbubie  BkaodeHuss — Bacillus
thuringiensis — GekoBbIe TOKCHHBI, 0013 1af0MI1e U30UPATEIBLHON CIIEU(DUIHOCTHIO CHCTBUS
npoTuB HaceKoMbIx oTpsioB Lepidoptera, Coleoptera, Diptera.

CnocoObl pa3MHOXKeHUsT OakTepuii. buHapHOe JeneHue, MOYKOBAaHWE, MHOXKECTBEHHOE
JICTICHUE.

Mopdonoruuecku auddepeHInpOBaHHbIE KIETKH MPOKAPUOT: SHIOCIOPHI, SK30CIOPHI,
IUCTHI, OAKTEPOUIbI, TETEPOLIUCTHI, AKUHETHI, 0aCOLUCTHI, TOPMOTOHUH.

Paspnen 3. Poct M KyJIbTHBMPOBaHHE MUKPOOPTaHNU3MOB

Tema 4. Poct OakrTepuii B TNEePUOANYECKONl W HeNPepPbLIBHON KYJbTYpe.
KyjabTHBHpOBaHME MUKPOOPTraHU3MOB

Poct knerok m poct momynsuui. COanaHcUpOBaHHBIM KM HecOATaHCHPOBAHHBIN POCT.
OKCIOHEHIMAIBHBIA POCT M BpeMs reHepauuu. Poct GakTepuil B NMepHOIMUECKON KYIbType.
KpuBas pocra nepuoandeckoi KyinbTypbl. Pa3sl pocra. IlapameTpbl KpuBOM pocTa: yaenbHas
CKOpPOCTh POCTa, BBIXOJ OMoMaccel. MeTobl onpeseieHus yucia 0akTepuil U 6akTepraaIbHON
Macchl. [lpsiMble M KOCBEHHbIE METOJbl KOJMYECTBEHHOIO yue€Ta MHKpPOOPTaHHU3MOB.
Onpenenenne Ouomacchl B3BemMBaHUeM. OnpeseneHHe KOJIUYeCTBa KIETOK U OHOMacchl
He(eTOMeTPUYECKUM METOIOM.

Poct Oakrtepuit B HempepblBHOM KyabType. Poct B xemocTare. 3aBUCHMOCTh CKOPOCTH
pocTa OT KOoHIleHTpaluu cyoctpara. KpuBas Haceimenus. YpaBHenne MoHo. 3HaueHrne MeTona
HENPEPBIBHOTO KYJIbTUBUPOBAHUSA AJI U3YUYEHUs CBOMCTB MHUKPOOPTaHM3MOB U UCIIOJIb30BaHUE
€ro B IIPOMBILIUIEHHOCTH.

Beinenenne M KyJIbTMBUPOBAHHME  MUKPOOPTaHU3MOB.  OJIEKTHBHBIE  METOJBI
KyJIbTUBHpOBaHUs. HakomuTenbHble, YHCTBIE, CMEIIAHHBIE KYJIbTYphl MHKPOOPTraHU3MOB.
MeTtobl MONIy4€HUsI YUCTBIX KYJIbTYp M MX 3HaueHHe. OCHOBHBIE THIIBI CPEJl, MCIOIb3yEMbIE
JUISL  KYJIbTUBHUPOBAHUS MHUKPOOPTraHU3MOB. YCIOBHS KYyJbTUBHPOBAHHS MHUKPOOPTaHU3MOB.
KynbruBupoBanue Me30(UIbHBIX, TEPMOPUIBHBIX, TICUXPO(IIBHBIX, a9pOOHBIX, aHAPOOHBIX,
(bOTOCUHTE3UPYIOUINX MUKPOOPTraHu3MOB. [ToBepxHOCTHOE U TITyOMHHOE BBIpallliBaHUE.

[TonaBnenue pocta W TudETh MHUKPOOPTraHU3MOB IO JEHCTBHEM pa3IMYHBIX areHTOB.
Metobl CTEpUIN3aLIY.

Tema S. Buuanue ¢akTopoB BHEIIHEeH cpeAbl HAa KHU3HEACATEJIbHOCTH
MHMKPOOPTraHMu3MOB

OTHOIIEHHE MHKPOOPTaHM3MOB K MOJIEKYISIPHOMY KHCIOPOIY: a’3poObl WM aHa3poObI
(obnurataple W (aKyIbTaTUBHBIE), MHUKPOA’pOPMIBI M  a’pOTOJEpaHTHBIE aHA’POOBHI.
Tokcnyeckne 3PQPEKTh MOJEKYISIPHOTO KHCIOPOAA M €ro IMPOU3BOAHBIX (CYNEepOKCHUIHBIN
AQHUOH, TMJIPOKCHJIHBIN paJuKall, MepeKUCch BOJOPOJA U Jp.). 3alllUTHBIE MEXaHU3MBbI KIIETKU.
BnusiHue Buaumoro ceera, Y ®-uznydeHus, HOHU3UPYIOIIErO U3IyYeHUs] HA MUKPOOPTaHU3MBI.
JetictBue  ynpTpa3Byka Ha  MHKpPOOHBIE  KJIETKH. BrnusHue  Ttemmeparypsl. Poct
MHUKpPOOPTraHM3MOB B 3aBHCHUMOCTH OT TemmepaTrypbl. KapauHanbHble TeMIEpaTypHbIE TOYKH.
Temnepatypubiii auana3os. [lcuxpodunsr, Me3odwibl, TepModriibl. MexaHU3Mbl TICHXPO- H
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tepmoduauu. OTHOIICHHE MHUKPOOPTaHW3MOB K KHCJIOTHOCTH cpeasl. Mexanu3mbel pH-
romMeocrasa. BiusHHME aKTMBHOCTM BOJbl U  COJIGHOCTHM HA  JKM3HENEATEIbHOCTD
MHUKpoopranuzMoB. Ocmodunbl, Tanopmibl, Kcepopmibl. MexaHu3Mbl OCMOQHINU |
kcepodwinu. BnusHHMe ruapoctaTuyeckoro napiieHUs. bapoduibHble W GapoTosiepaHTHBIE
MUKpPOOPraHu3Mbl. BiinsHNE TSKENbIX METAJIJIOB HA MUKPOOPTaHU3MBI.

Pasznea 4. MeTa60,1u3M NPOKAPUOT

Tema 6. OOmas XxapakTepUCTHKAa KOHCTPYKTHBHOIO H JHEPreTH4ecKoro
MeTadoM3Ma NpokapuoT. Crnocodbl CyleCTBOBAHUSA U THUIIBI )KM3HHU Y IPOKAPHUOT

Onpenenenue MOHATUNH SHEPreTUUECKUN MeTabOIM3M M KOHCTPYKTHBHBIM METaOOJM3M.
[TorpeGHOCTH IPOKAPUOT B MUTATENIBHBIX AJIEMEHTAaX U MUKpO3JeMeHTax. McTouHuku yriepoaa
JUIE KOHCTPYKTHBHOTO MeTa0oimn3Ma. ABTOTPO(BI U reTepoTpodsl; canpodUThl U Mapa3uThI;
kormuoTpodsl u omurorpodul. Mcrounukum azota, cepbl, ¢dochopa. HeoOxomumocTh HOHOB
metamuioB. [lorpeOHocTs B (akrtopax pocra. IIpoToTpodsr m aykcoTpodsl. DHepreTuiyeckue
pecypcel, ucnonb3yemble npokapuoramMu. DoTtoTpodbl M XeMOTPOdbl; JIUTOTPODBI U
opranotpodel. CodeTaHWsi OCHOBHBIX BHJIOB OJHEPreTHYECKOTO W  KOHCTPYKTHBHOTO
MeTa0oaM3Ma, ONpEesIIoIUe CI0co0 CYLIECTBOBAHMS IPOKAPHOT: XEMOJIUTOABTOTPOPHUS,
XEMOJIUTOTETEPOTPODHS, XEMOOPraHOABTOTpOD U, XeMOOOpraHoreTepoTpodus,
dboTomuToaBTOTOPUS, (dhoTonurorerepoTpodus, (dhoToopranoaBToTpodusl,
doroopranorereporpodus. [TonsTre o MukcoTpodum.

Tema 7. Ilyrm 1noJiyuyeHHsI 3HEpPruMHM, OCHOBaHHbIe Ha CyOCTpaTHOM
dochopunupoBanuu

Onpenenenus MoHATUA «OpokeHue». OOIIas XapaKTepPUCTHKA IPOLIECCOB OpPOKEHHS.
CoOpaxuBaemMble u  HecOpaxkuBaemble cyOcTpaTsl. Ilytm  cOpakuBaHUs  yIJIEBOJIOB:
TJIMKOJUTUYECKUN IIyTh (myThb OMmbena-Meiieproga-Ilapnaca), OKHUCJIUTEIbHBIN
neHTo30(ochaTHbIHI (IyTH BapOypra-/lukkenca-Xopekkepa), 2-KkeT0-3-1e30KCH-6-
dochoriarokoHaTHbIN (MyTh DHTHEpa-/[ynoposa).

MonoyHokucnoe  romMo- M rerepodepMeHTaTHBHOEe  OposkeHue.  CrnmpToBOE,
MIPOITMOHOBOKUCIIOE, MACIISTHOKUCIIOE U JIpyrue Bubl OposkeHuil. J[Byxda3HocTh OpokeHuid, ee
OPUYMHBL. XapaKTepUCTUKa MUKPOOPTaHU3MOB, BBI3bIBAIOIIUX OPOXKEHUS; UX PACIIPOCTPAHEHHE
B IIPUPOJIE€ U MPAKTUUYECKOE 3HAUEHUE.

Tema 8. IlyTu mosryuyeHusi 3JHeprum, OCHOBaHHbIe HAa GoTopochopHINPOBAHUN

OxkcureHHble U aHOKCUTEHHbIE (poToTpodHbIe OakTepuu. bakrepuanbHbI (OTOCHHTES.
[TurMeHTHl aHOKCUTEHHBIX (OTOTPOPHBIX OakTepuil. POTOCHMHTETHYECKHM ammapaTr: cOCTasB,
opraHusainus. MexaHu3M aHOKCUIeHHOro (orocunresa. L{luknnyeckuii 1 HEUUKINYECKUH ITyTH
nepefayn  3JIEKTPOHOB. XapaKTepUCTHKA AHOKCUTEHHBIX (OTOTpOHBIX OakTepui, HX
pacnpocTpaHeHHe U pojib B pupoje. Mcnonb3oBaHue CBETOBOM SHEPTUH Tal00aKTEPUSIMH.

Tema 9. Ilyrm noay4YeHMsi DJHEpPruM, OCHOBAHHBbIE HAa OKHCJIMTEJbLHOM
dochopunupoBannu

AspoOHoe npixanue. [lomHoe M HemoilHOe OKuCiIeHHe cyoOctpara. Pomp nukia
TpUKapOOHOBBIX KUCIOT. [lpIxaTenbHble LEenu MpokapuoT. KOMIOHEHTH! bIXaTelbHON IIEMH.
MexaHu3M OKUCIUTENBHOrO (GochopuInpoBaHus. XapaKTepUCTHKA BaXKHEUIIMX OakTepuil,
OCYIIECTBIISIOIIUX a3pOOHOE OKUCIEHHE O€NKOB, YIJIEBOJAOB, YIJIEBOJOPOAOB U JPYTUX
MHOTOYTJIEPOIHBIX BELIECTB (aMMoHMpULIIpPYIOIIKE, YIJI€BOIOPOAOKHCISAIOLINE,
1eJUTI0JI030paspyimatone 6akrepun). [IpokapuoThl, OKUCISIOIINE METaH, METAHOJ U JIPyTUe
OJIHOYIJIEPOIHBIE COEINHEHUS.

AnaspobHoe nawpixanue. OrmnpeseneHre TOHITHS «aHadpoOHOe AbIxaHue». JoHOphI u
aKLENTOPbl 3JEKTPOHOB, HCMOJb3yeMble Pa3HBIMM MHUKPOOpPraHU3MaMH IPH aHa3pOOHOM
JbIXaHUU. AHa3pOOHbBIE [bIXaTeNbHbIE LEeNH. TUIbl aHAa’pOOHOro [bIXaHHUA Yy HPOKAPUOT:
HUTpATHOE, CyJIb(paTHOE, CepHOE, KAPOOHATHOE, GKEIE3HOE» U IpYTHE.

XemocuHTe3. OKHUCICHHME HEOPTraHWYECKHX CyOCTpaTOB: BOCCTAHOBJICHHBIX COCIMHCHHM
Cephl, a30Ta, XeJe3a, MOJEKYIIPHOrO BOAOpPOAa M ApPYyrux. JlpIxaTenpHble HEMH a’dpOOHBIX
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XeMOJIUTOTpOPpHBIX OakTepuii. OCHOBHBIC TPYIIBI XEMOJUTOTPOMHBIX OaKTEpHil (THOHOBEHIC,
HUTPUPHUIHPYIOLIHE, BOJOPOIHBIEC OaKTEpUH, JKeJIe300aKTepHH, KapOOKCHI00aKTEPUN ).

Tema 10. bBuocuHTeTHYECKHE MPOLECCHI Y TPOKAPHOT

[Tytu ycBOEHUS yriaeKUcIoThl (OTOCHHTE3upyromuMu Oaktepusmu. Lukn Apnona. Luki
KanbBuHa. YcBoeHHe coelMHEHMM a30Ta. ACCUMWISUMOHHAas HUTparpenykuus. Pukcanus
MOJIEKYJISIpHOTO  a30Ta.  CBOOOAHOXUBYIIME W CUMOMOTHYECKHE  a30T(PHUKCATOPHI.
Hcnonb3oBaHue coeIuHEHUH cepbl. ACCUMWIALMOHHAS cyibdaTpenykuus. Bropuunsie
METa0OIUThl. AHTHOMOTHKH: CHHTE3, KJIacCU(UKAIUSA 10 MPOHCXOXKACHUIO, XUMHUYECKOU
CTPYKTYp€, MEXaHU3MaM JeHCTBUS.

Paspean. S. I'eneTnka npokapuor

Tema 11. I'eHeTHKA NPOKAPHUOT

['enernyeckuii ammapar mpokapuor. lenorun u Qenotun. HacnencTBeHHas w
HEHACJIECTBEHHAss M3MEHYMBOCTh. MyTallMOHHas HpUpoJa M3MEHYMBOCTU. YacToTa M THIbI
myTauuid. PexoMOMHanmMu TeHETUYECKOro MaTepuaiga y npokapuor. TpaHcdopmarus,
TPaHCAYKIUS, KOHBIOT ALl I'eneTnueckue OCHOBBI NaTOr€HHOCTHU OaKkTepHil.
Mopdonoruueckue u bnoxumMuieckne Mmoauduranuu. Jucconuanus MUKpOOPTaHU3MOB.

Pa3znen 6. PaznooOpa3ue u cHCTEMATHKA IPOKAPUOT

Tema 12. [IpyHIMOBI CHCTEMATHKH U HAEHTH(UKANMN NPOKAPHOT

[TonoxeHue NpPOKapUOT CPEOU JPYTUX OpraHu3MoB. TpexJIOMEHHas CHUCTeMa KHUBBIX
opraam3moB K. Bése: momen Bacteria, momen Archaea, nmomen FEucarya. [IBe ocCHOBHBIE
9BOJIIOLIMOHHBIC JIMHUU MPOKApHOT: goMeH Archaea u nomen Bacteria.

Cucrematuka npokapuoT. Paznmensl cuctematuku — npokapuor. Homenknatypa.
MesxayHapoiHbI KOAEKC HOMEHKIJIATYpbl 6akTepuil. TakcoHomuueckue kareropuu. Konuenmus
BUAa y OakTepuil. PUIOreHeTHYeCKask U HCKYCCTBEHHAs KIIACCHU(HUKAIHS TPOKAPHOT.

Onpenenurenu Oaktepuil. [IpMHIMIBI cUcTeMaTH3allMd HPOKApPUOT B OINpeNeIuTeNe
Oaktepuit  bepmku (1991). CoueraHue TreHOTHIHUYECKOTO U (EHOTHUITUYECKOTO MOAXOJ0B K
KjIaccupukanuu npokapuoT B PykoBojacTtBe bepmxu mo cucreMaTHueckoi OaKTEpHOIOrUU
(Bergey’sManual of Systematic Bacteriology), 20012007 rr.

Wnentuduxanus npokapruoT. OCHOBHbIE MPU3HAKHU, HCIIOJIb3YeMble NMPU UAECHTHU(PHUKAIUN
npokapuor. Mopdonoro-kyabTypajibHble, (U3HMOIOr0-OMOXUMHUYECKHE, CEPOJIOTMYECKUE,
XEMOTAaKCOHOMMUYECKHE, JKOJOTMYECKHE IPU3HAKU. |'CEHOTUNMYECKHME  XapaKTEPUCTUKH.
WnenTudukanyst HeKyJIbTUBUPYEMbBIX MHKPOOPTaHU3MOB.

Tema 13. Kparknii cucremaTndeckuii 0030p NpOKapHOTHBIX OPraHU3MOB

Homen Archaea. ®unym Crenarchaeota. OOmas xapaktepuctuka. Mopdoorus,
MeTaboau3M, (U3MOIOTHYEeCKHe OCOOCHHOCTH. TemmepaTypHbll Juama3oH pocra. Mecra
obutanus. TunmuuHble mpeacTaBuTend KpeHapxeor. @Duiaym Euryarchaeota. Baxwueiimue
(U3UOTIOTHUECKUE TPYIIBI IBPUAPXEOT: METAHOTEHBI M 00JIUTaTHBIE HKCTPEMalIbHbIE TaT0(UIIbI.
Ocob6ennoctu metabonusma. OTHomieHne K ¢akTopam cpeasl. PacmpocTpaneHue B MpUpPO/IE.
dunym Nanoarchaeota.

Jomen Bacteria. Ilpusnannsle @uiymsl (KyJabTHBUpYeMble OakTepun). OUIyMmBl,
00BbeIMHSIONINE HEKYIbTUBUPYEMbIE OaKTepUH.

XapakTepucTuka BaxHeHIux ¢puirymoB nomena Bacteria.

Gunym Actinomycetota. OOmias XxapakTepucTUKa aKTHHOOAKTepuii: Mopdoorus,
MeTaboIM3M, OTHOIIEHHE K (aKkTopaM cpenbl, MecTa obuTaHus. BakHelue npeacTaBUTeNn
bl

@dunym Chlamydiota — o6nuraTHbie BHYTPHUKICTOUYHBIC MTAPA3UThl YEIOBEKA, KUBOTHBIX U
npocreimmx. Mopdosorus, Uk pazBuTs XaamMuauii. OcoOeHHOCTH MeTaboIu3Ma XITaMUIHHA.
3a0oseBaHus, BbI3bIBAEMbIC XJTAMUAUSIMHU.

®unym Chlorobiota — 3enensie cepubie 6akrepun. OOIUraTHO aHA3POOHBIC AHOKCUTCHHBIC
dhoToTpOdBI, OKUCISIIONTHE TPEUMYIIIECTBEHHO MPOCThIC OpraHnYeckue BemecTBa. OCOOEHHOCTH
MeTaboar3Ma U (U3NOJIOTHH, PACIPOCTPAHEHUE U POJIb B IPUPO/IE.
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®unym Chloroflexota — 3eieHble HUTYaTBIC aHOKCHTEHHBIC (DOTOTPOQHBIC OaKTEPHH.
OcobennocTr MOPQOIOTHS U METabOIM3Ma, PACIPOCTPAHEHUE U POJIb B IPUPO/IE.

@dunym Cyanobacteria — OJHOKJIETOYHbIC, HUTYATHIC WM KOJIOHHAIbHBIC OKCHICHHBIC
dorotpodubie OakTepun. MeTabonm3m u pu3uonorus. IKONIOTHs MHAHOOAKTEPHA U UX POJIb B
pUpPOJIE.

®unym Bacillota (Firmicutes) — ojHa U3 OCHOBHBIX (DHJIOTCHETHYECCKUX JIMHUW JIOMEHA
Bacteria. Kitacc Bacilli. Xapakrepuctuka tumosoro poga Bacillus. Mopdoiorus, metabonusm,
IKOJIOTHYECKUE OCOOCHHOCTH. Ponb B mpupone, 3HaYeHHWE Ui 4eJoBeKa. Bakneimme
npeacrasutenu  poga. Kimace Clostridia. Xapakrepucrtuka tumoBoro poaa Clostridium.
Mopdonorus, 0coOOEHHOCTH MeTab0IM3Ma, pacIpoCTPaHEHHE M POJIb B MIPUPOJE. 3HAUCHUE IS
YeNoBeKa, MPaKTUIECKOe MCIIONIb30BaHKHe. BaxkHel e mpeicTaBUTENN poja.

@Gunym Nitrospirota — a’poOHbIe XeMOJIUTOTPOPBI (HUTPU(DUKATOPHI BTOPOH (asbl,
xene3o0akrepun). OCOOCHHOCTH MeTaboiau3Ma U (U3UOJIOrHH. PacrnpocTpaHeHne B MpUpPOJE,
poOib B KPYyroBopoTax a3ora, einesa. ®uaym Nitrospinota — HUTPUTOKUCISIOIINE OaKTEPUH
(auTpuduKaTOpsl BTOPOi (assl).

dunym Pseudomonadota (Proteobacteria) — camas kpymnas ¢una momena Bacteria.
Kparkas xapakrepuctuka kiaacca Alphaproteobacteria. ITopsaok Rhizobiales. Xapakrepucruka
KJI1yOeHbKOBBIX OakTepuii p. Rhizobium. Mexanusm a3ordukcanuu. XapakTepucTuka OaKTepuit
nopsinka Rickettsiales. Kparkas xapakrepucrtuka kinacca Betaproteobactereia. Ilopsimox
Neisseriales: mMopdonorusi, wmerabonmsm, mnpeacrasurenu. I[lopsmok  Nitrosomonadales.
CewmetictBo Nitrosomonadaceae — HUTpUHUIHpYOIIKUE OakTepuu (HUTpUPHUKATOPHI MEPBOU
da3sl). [IpeacraBurenu, MeTaboIM3M, pacpocTpaHeHue U 3HaueHue. KpaTkas XxapakTepHuCTHKa
kiacca Gammaproteobacteria. ITopsimok Enterobacteriales, cemeiictBo Enterobacteriaceae —
Mopdoorusi, MeTaboJIM3M, PacHpOCTpaHEHUE, 3HA4YCHHWE. THIIOBOM pOJ CEeMeWCTBa — pOJ
Escherchia. Xapakrepuctuka Escherchia coli. E. coli kak canutapHO-mOKa3aTenbHbINA
MUKpoopranuzM.  Komu-tutp,  Komu-wHIeKc.  llaroreHHBbIE — TIPEACTABUTENH  CEM.
Enterobacteriaceae: pp. Shigella, Salmonella. CewmeiictBo  Yersiniaceae. Ilopsmox
Pseudomonadales, cemeiictBo Pseudomonadaceae. XapakTepucThika THIOBOTO  poja
Pseudomonas. IMTopsinok Vibrionales. Xapakrepuctrka TunioBoro poaa Vibrio.

dunym  Spirochaetota. Ocobennoctu  Mopdosoruu. Tum  IBHKEHHS  CIIUPOXET.
Merabonu3m cnupoxer. CanpopuTHBIE U TATOTEHHBIE BHIBI.

dunym Mycoplasmatota (kmace Mollicutes). Mopdosorust mukoriazm. MeTtaboau3m.
CanpoduTHbIe, CHMOMOTHYECKHUE U TTATOTCHHBIE MUKOTIIIa3MBI.

Pa3nen 7. PazHooOpa3ue u cucTeMaTHKa MUKPOCKONIMYECKUX I'PUO0OB

Tema 14. PazHoo0Opa3ue U cHCTEeMAaTHKA MUKPOCKONHYECKHUX rPU0oOB

Mopdomorust u ¢uznonorus rpudHON KiIeTkH. OCOOEHHOCTH MUIIEITHAIBHOTO CTPOCHUS,
BeIcIIME M Huzme rpuObl. [lokosmuecs cTpykTypsl rpu6oB. OCOOEHHOCTH MUTAHHUS T'PUOOB:
canpoTpo(bl, Mapa3uThl, XUITHUKH. CIIOCOOBI Pa3MHOKEHHUSI TPHOOB: BEreTaTUBHOE, OECIOIoe,
M0JIOBOE pa3MHOXKEHHE. DKOJIOTHYECKUE TPYMIBI TPHOOB U UX MPAKTUUYECKOE 3HAYCHHUE.

Cucrematuka 1puboB. [I'pynna «Husmme rpubs»: otnenst Blastocladiomycota,
Chytridiomycota, Zygomycota u apyrue. «Bpicume rpuds» (Dikarya): otaensr Ascomycota,
Basidiomycota. HecucrematusupoBanHas rpynmna Belcmiumx rpuOoB: otnen Deuteromycota
(1efTepOMUIIETHI, HECOBEPILICHHBIE TPUOBI).

Otnen Zygomycota. Kiacc Zygomycetes. OOmas xapaktepuctuka. IlomoBoe
pasmHoxkeHue. ['omo- u rereporawm3Mm. becnonoe pasmuokenue. Ilopsimok Mucorales.
Oxonorus. Ilpaktnyeckoe 3Hauenue. I[lopsmox Entomophthorales — oOnuratHeie mapasuTsl
HACEKOMBIX H JAPYTUX WICHUCTOHOTHX.

Otnen  Ascomycota. Kmacc Ascomycetes. OOmias  xapakrepuctuka. [lomoBoe
pasmHOkeHue. @DopMupoBaHHME CYMOK M TIOJOBBIX cmop. becrnonoe pasMHOXKEHHeE.
®dopmupoBanne  KoHUauWA.  Mopdoaorus — KOHUOWAIBHOTO  criopoHomeHus.  Kiacc
Eurotiomycetes: npeacrasutenu pogaos Aspergillus u Penicillium, ux pacnpoctpanenue, pojib B
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npupone M mpakThdeckoe 3HaueHue. Kiacc Saccharomycetes, caxapomuiieTbl (CeMEHCTBO
Saccharomycetaceae). XapaktepucTrka rnekapckux apoxokeit (Saccharomyces cerevisiae).

DuroMomnaroreHHbple  Mukpomurietel (poma Verticillium, Paecelomyces, Beauveria,
Metarhizium). I'puGsr poma Trichoderma: sHromModuiIbHAS ¥ aHTArOHUCTUYECKAs aKTHBHOCTD,
UX MPaKTUYECKOE HCIOJIb30BaHME B OOpbO€ C BpEAHBIMU HACEKOMBIMHU M BO30YAUTEISIMHU
0oJie3HEN pacTeHU.

Pa3znea 8. HekiieTounnbie ¢popMbl OpraHu3anumn

Tema 15. Ilpuonst

HcTopust OTKpBITUSI IPUOHOB U U3y4YEHUS MPUOHHBIX 3a00seBanuil. CTpykTypa U GU3UKO-
XMMHUYECKHE CBOWCTBA MPHOHOB. MOJEKYIAPHBIH MEXaHW3M TPHOHHBIX  WHQEKIH.
HacnenctBennas u nundeximontas GpopMbl NPpUOHOBBIX Oose3Hel. [yt 3apakeHus: NpruoHaMH.

Tema 16. Bupycnbi

HcTopust OTKpBITUS U U3y4eHHUs BUPYCcOB. Bupycsl: onpenenenue, npupoaa. OcodbeHHOCTH
BUPYCOB, KaK UBBIX OopraHu3moB. [IpoucxoxkneHue BupycoB. 3HaueHue BHUpYycoB. Dopma,
pa3Mephbl, CTPYKTYpHasi OpraHu3alus U XMMUYECKUH COCTaB BUPYCOB. THUIBI B3aUMOACHCTBUS
BUpyCa M KIETKH. AOOpTHBHAs, MPOAYKTHBHAs, MHTErpaTuBHas wH(peKunu. PeramkaTuBHBIN
nukin BupycoB. bakrepuodaru. Hcrtopusi otkpeiTHs OakTepuodaron. IIpoucxoxaenue
OaktepuodaroB. Mopdosnorust u cTpykrypa OakrepuodaroB. BzammopeiictBue (aroB c
Oaktepusmu. BupynentHole u ymepeHHble (aru. Jlutuyeckuidt nmki. JIM30TeHHBIN LHKIL
bakrepuanbabiii UMMyHHTET. BhIienieHue u BeisiBieHHe OakTeprodaros. Pons GakTeprodaros B
ouoctepe. Ilpumenenune OakrepuodaroB. Bupounsl. Cucrematuka BHpPYcOB. [IpuHITUIIBI
CHUCTeMaTHKH M Kiaccuukanmu BupycoB. Cucrema KIacCU(PHUKAIMA BHUPYCOB, TNPHHSITAS
MexyHaponHbiM koMuTeToM 1o TakcoHomuu BupycoB (ICTV). Kpurtepuu knaccudukanuu
BUpycoB. TakcoHommsi BHUpycoB. Homenkmarypa BupycoB. Kiaccudukamnusi BHPYCOB TIO
bantumopy (Baltimore classification). Ilpunuunel kinaccudukanuu BUpycoB 1o bantumopy.
CeMb OCHOBHBIX I'pyII BUPYCOB 10 bantumopy.

Pa3nen 9. IIpukiaagHass MUKpOOHOIOTHS

Tema 17. HekoTopble acleKThI NPUKJIATHOH MUKPOOHOJI0THH

Hcnonb3oBaHue MUKpPOOPraHW3MOB B  OuorexHosoruu. IluieBble NpoOU3BOJCTBA,
OCHOBaHHbIE Ha MHMKpPOOHOM MeTaboau3Me (MPOU3BOACTBO MOJIOUHOKHUCIBIX MPOAYKTOB,
xyieboneueHne, BHUHOJAENME, MHBOBapeHue). MUKpoOHoIornyeckue CrocoObl MOIydYeHUs
WHAVBUAYAJIbHBIX BEUIECTB (ITaHOJ], AaleTOH, OYyTaHOJ, YKCYCHas, MOJIOYHAs, JMMOHHAas
KHCJIOTBI, aMUHOKHUCIIOTHI, (DepMEHThI, BUTAMUHBI, TOJUMEpPHI U T.1.). [Tomyyenne MukpoOHOTrO
Oenka.

[IpuMeHeHHEe MMKpPOOPraHU3MOB B 3JIpABOOXPAHEHMHU. AHTHUOMOTUKH, aJKAIOMJIBI,
crepounibl, (epmeHThl. [IpoW3BOACTBO BaKIMH, CBIBOPOTOK. JledeOHO-TIpodHIaKTHIECKHE
npenapatsl OakTepuodaroB. bakTepuanbHble mpenapaTbl, HOPMAJIU3YIOIUE MHUKPODIOPY
yenoBeka (Jlakto0akTepuH, OudumymbakTepuH u ap.).

Hcnonb3oBaHue  MHUKPOOPTaHM3MOB B OHOTMIPOMETALTypruu. [Tpumenenne
MHUKpPOOPTraHM3MOB B Ipoleccax Ouopemenuanuu. MukpoOHas yrunuzauus TBO u npyrux
o1x0/10B. [Tonydyenue Ouoronsmnsa.

3emsieynoOpuTenbHble  Tpenapatbl  (a30THUKCHUPYIOMME OakTepUabHBIC TpEerapaThl,
docdopobakreprH U 1p.). MHUKpoOHOIOTHYECKHE Tpenaparsl sl OOphObI ¢ OONE3HSIMH H
BPEIUTEISIMU CEJIbCKOXO35IMCTBEHHBIX PACTEHU.

OcHoBBI canuTapHOi MuKpoouonoruu. Onpesaenenue odmero MukpooHoro yncia (OMUY).
Omnpenenenne caHuTapHO-TOKazareabHbIX MUKpoopranusmoB (CIIM). Tutp u unnexkc CIIM.
I'pynnsr CITM.
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4.3.1. TlepeyeHb CeMUHAPCKHUX, MPAKTUYECKHUX 3aAHATHH 1 JIa00PaATOPHBIX padoT

Ne | Ne pazgena m TemMbl HaumenoBanmne ceMuHapoB, TpynoemkocTh Ouenounsie | @opmMupyemsl
n/H NPAKTHYECKUX U J1a00PaATOPHBIX (uac.) cpencTsa e
pador Bcero N3 nnx KOMIIeTeHIH U
4acoB | MpaKkTHYecKas (MHIUKATOPBI
NOATOTOBKA )

1 2 3 4 5 6 7

1 | Tema?2. JlabopaTopnsle 3ansaTus: «IIpasuna n 1IK-1
MukpocKkonueckue | TeXHUKa 0e30MacHOCTH IpH padoTe B Jlabopatopras | [f, K rx11
METO/IBI MHKpPOOHOJIOTHYECKOMH JIabopaTopuH. pabora
HUCCIICIOBAHUS Mukpockonusi», «MeTozbl 6 Y cTHBIIT
MHUKpPOOPTaHI3MOB MHKPOCKOIINYECKOTO NCCIIEIOBAHHS orpoc

MUKpPOOPraHu3MoBy, «IIpocTbie TectupoBanue
METO/IbI IIPUTOTOBJICHHS U OKPACKH
MHKPOCKOIINYECKHX MTPENapaToBy.

2 | Tema3. JlabopaTopHBIe 3aHATHS 6
Mopdonormueckoe «Mopdonorus mpokapruoT, Jlaboparopras TIK-1
pazHooOpasue «CTpoeHue NpoKapUOTHOU KIETKNY, pabota MK g1
MPOKapHUOT. «Mopdonoruyeckn TectupoBanue '
CtpykTrypa, JudepeHIIMPOBaHHbIC KICTKU ITuceMenHas
XUMHYECKUI COCTaB MPOKAPHOTY. paboTta
U QYHKIUU
KOMITOHEHTOB
MIPOKAPUOTHOM
KJIETKH.

Mopddomormaecku
mudepeHIIPOBaHH
bI€ KJICTKH
MPOKAPHOT

3 | Temas. JlaGopaTopHble 3aHATHS: 12 Jlaboparopnas TIK-1
KynbTuBupoBanue «MeToJbl CTepUIIN3aIInNY, pabora UK gr11
MHKPOOPTaHU3MOB «[IpuHIUIIBI TPUTOTOBICHUS YcerHbli

MUTATEIBHBIX CPE AJIS orpoc
KyJIbTHBUPOBaHUS TectupoBanue
MUKPOOPIaHU3MOB. Y CIIOBUS IIuceMenHas
KyJIbTHBUPOBAHU, pabora
«KonnyecTBeHHBIN y4yeT

MHKPOOPIaHU3MOB).

4 | Tema 12. Ipuanumer | JlabopaTopHBIE 3aHATHS JlabopaTopuas IIK-1
CHCTEMaTHKH n | «nentuduxamnus 6akrepuin». pabora UK re11
UICHTU(HUKALIH [Mucemennas
MIPOKapuoOT 10 pabota

TectupoBaHue

5 | Tema 14. JlaGopaTopHoe 3aHATHE: 2 JlabopaTopnas TIK-1
Paznoo0pasue u «MHUKPOCKOTTMYECKHE TPUOBI». pabora UK gr11
CHCTEMATHKa IIuceMenHas
MHUKPOCKOTTHIECKHX pabota
rpruboB TectupoBaHue

4.3.2. Ilepeyenb TeM (BONMPOCOB), BHLIHOCHMBIX Ha CAMOCTOSITEJIbHOE M3y4YeHHe
CTYACHTAMH B PAMKaxX caMocTosATebHOo# padotsl (CPC)
Nen/ Tema 3aganue Dopmupyemas NAK
n KOMIIeTeHII M
1 Tema 4. Poct Gakrepuil | M3y4uTs cieayromue BOIPOCHL: TIK-1 UK graq

HENPEPHIBHOM
KYJBType.
KynbsrusupoBanue

B mepuoamdeckod u | 1.

MeToapl  ompeneneHus
OaKTepHaTbHOM MaCCHhI.

KYJIBTYP MAKPOOPTaHHU3MOB.

qyucia

2. OrmpepeneHne KHHETHYECKUX MapaMeTpoOB pocTa

Oakrepuii u
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MHKPOOPIaHH3MOB 3. HakomurenbHble, YHUCTbIE, CMELIAHHBIE KYJIbTYPBI
MHKPOOPI'aHU3MOB.
4. YcnoBus KyJIbTHBUPOBAHUS MUKPOOPTaHU3MOB.
3ajaHue BHIIOJIHIETCA B MUChbMEHHOH (opme.
Tema 5. Bnusnue W3yunts ciexyronue BOIPOCHL, 1IK-1 WK rxa
(baxkTopoB BHEIIHEH 1. BnusaHue n3nydeHui Ha MUKPOOPTaHU3MBL.
cpensl HA 2. BnusgHHe THAPOCTATHYECKOTO  JaBJIEHHA  HA
KHU3HEACATCTHHOCTh MHUKpPOOPTaHU3MEI.
MHKpPOOPTaHU3MOB 2. BogHast akTHBHOCTh M MEKPOOPTaHHU3MBI.
Tema 9. [Tyt WM3yantes  cremyiomme — TPYNIUPOBKH  adpPOOHBIX IIK-1 HIIK g1t
TIOJTYyYICHHS YHEPTUH, XeMOOpraHoreTepoTO(HBIX OakTepuii (0OCOOCHHOCTH MX
OCHOBaHHBIC Ha MeTaboNnM3Ma, PpaclpoCTpaHCHWE W 3HAUeHWE B
OKHUCITUTEITHHOM pUpoae):
¢dochoprmmpoBaHUH 1. MetunotpodHbie OaKTepHH.
2. YT1eBOIOPOAOKUCIIAIONINE OaKTePHU.
3. Lemtrono3opaspymiaroiue 0aKTepuu.
Tema 10. N3y4uth CIIeAYFOLIHH BOIIPOC: «BropuuHsle TIK-1 HIIK preat
buocunrernueckue MeTaO0JIUThD).
MPOLIECCHI Y NPOKAPHOT
Tema 12. ITpunnumne Paccmorpets BOIIPOC! «nenTnduxanus 1IK-1 UK rxaa
CHCTEMATUKH U HEKyJIbTUBUPYEMBIX MMKPOOPIaHH3MOBY» H PpaclucaTh
HACHTHUKALUH 3TaIlbl 3TOTO MpOoIiecca.
MIPOKAPHOT
Tema 14. Paccmotpets cnenyromue BOIpoCsHI; IIK-1 UK pras
PaznooOpaszue 1.  DOuHromomaroreHHble  JeiTepoMuneTsl  (pona
CHCTEMaTHKa Verticillium, Paecelomyces, Beauveria, Metarhizium).
MHUKPOCKOTIUYECKUX 2. Tpubsr poma  Trichoderma: mupakrudeckoe
rpuboB HCIIOJIb30BaHHUE.

4.4. MertoanyecKue YKa3aHUSI 10 OPraHU3allMd CaMOCTOATEJbHOH PpPadoThI

CTYAE€HTOB

CaMocrosTenbHas pa60Ta CTYACHTOB ABJISCTCA COCTaBHOM YacThIO yqe6H0r0 nponecca u

UMEeT LENbI0 3aKpeljieHHe U YriyOJeHWe TMOJIYYeHHBbIX 3HAaHUW M HAaBBIKOB, IOUCK H
npuoOpeTeHre HOBBIX 3HAaHUM, a TaKKe BBINOJHEHHE Y4YeOHBIX 3a/JaHHil, MOJArOTOBKY K
MPEJICTOSIIIIUM 3aHATHUSAM, 3a4€TaM U K3aMEHaM.

Jlis opraHM3allMd CaMOCTOSITENIbHOM paboTsl mo aucuuivivHe «buopaszHoobpasue u
ouopecypcbl peruonHa» (Yacte 3)» uCHONB3yIOTCA CheAyromme (GOpMBI CaMOCTOATEIbHON
yueOHOi paboThI:

- PaboTa Haj KOHCTIEKTOM JIEKITHH.

- [Ton6op, n3yueHue, aHaIN3 PEKOMEHI0OBAHHON JIUTEPATYPBHI.

- CaMoOCTOATEbHOE U3YUYEHHE OTICNIbHBIX TeM, MaparpadoB, HE U3JI0)KEHHBIX B JIEKIIHH.
Jis u3ydeHus TeM, HE H3JI0KEHHBIX B JIEKIMHM, PEKOMEHAYETCs MCIIOIb30BaTh OCHOBHYIO U
JOTIOTHUTEIIBHYIO JIUTEPATypy, a TaK)Ke UCTOUHUKH, HallJICHHbIE MPU TOMOIIH HH(OPMALIMOHHO-
CIPAaBOYHBIX M TOMCKOBBIX cHCTeM. J[Is 3akperuieHusi marepuaja peKOMEHJIyeTcsl JaeiaTb
KpaTKHe KOHCIEKTHI [0 TEME.

- IloxroroBka K 1a0OpaTOpHBIM 3aHSATHSM: COCTOMT B TEOPETHUYECKOW MOITOTOBKE,
HalMCaHUM OT4YeTa MO JlabopaTopHOW paboTe, BBHINOJHEHUM NPAKTHUECKUX 3aJlaHui
(mucepMeHHbIe paboThl, OTBETHI HA BOIPOCHI H T.JI.).

- BoinonHeHue TBOpUYECKUX 3a/1aHUM.

- Perienne cuTyanmoHHbIX 3a/1a4.

- [ToAroToBKa K TECTUPOBAHHUIO.

- [logroroBka k 3auery.

4.5. IlpuMepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB): HE MPEIyCMOTPEHbI YUEOHBIM
IUTAHOM.
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V. YYEBHO-METOAUYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE
JUCHHUIIJINHBI
a) nepevyeHb JUTEPATYPbI
OCHOBHAsI JIUTepaTypa

1. T'yceB M. B. MukpoOuosnorus : yued. st crya. By3oB / M. B. I'yces, JI. A. MuneeBa. —
M. : Akagemus, 2006. — 462 c.

2. HerpycoB A. . Mukpobuonorust / A. U. Herpycos, 1. b. KoroBa. — M. : U3xa. neHTp
«Axanemusy», 2006. — 350 c.

3. Bsrumna O. ®. Manplii TpakTUKYM IO MUKPOOHOJIOTHH : y4ueO.-meToa. mocooue / O. d.
Bstuuna, H. E. Bykosckas, O. A. XKunkuna. — Upkyrck : U3n-Bo Upkyr. yH-Ta, 2009. —
130 c.

JTOMOJTHUTEILHAS JTUTEpPaTypa

1. Emues B. T. MukpoOuosnorus : yue6. mst By3oB / B. T. Emues, E. H. Mumyctun. — M.
: Apoda, 2006. — 445 c.

2. MenunuHckas MUKpOOUOIOTHS U UMMYHOJIOTHS [ DneKTpoHHbI pecypc]| /Y. JIeBUHCOH.
— Mockga : Jlabopartopus 3nanwmii (panee «bBMMTHOM. JlaGoparopusi 3Hanmii»), 2015. —
Pexxum nocryna: 9bC "UsnatensctBo «Jlanb». — Heorpanuy. nocrym.

3. MemunuHcKkas W caHuTapHas MuKpooOwosorusi / A. A. BopoOwseB [ ap.]. — M. :
Axanmemus, 2003. — 463 c.

4. TlpakTHKyM 1O MHKpOOUoIoruy : yued. mocodue uis ctya. By3oB / A. M. Herpycos, M.
A. Eroposa, JI. M. 3axapuyk u ap.; [loxg pen. A. I. HerpycoBa. — M.: Akanemus, 2005.
— 604 c.

5. Omnpenenurens 6aktepuit bepmxku : B 2 1. Ilep. ¢ anrn. nox pexn. I'. A. 3aBap3una / Ilox
pen. x. Xoynra, H. Kpura, I1. Cauta u np. — M. : Mup, 1997. - T. 1. -432¢c.; T. 2. —
368 c.

6. KpacumpaukoB A. II. MukpoOuonornueckuii cioBapb-cnpaBounuk / A. IL
Kpacuibnukos, T. P. Pomanosckas. — Munck : Acap, 1999. — 400 c.

0) CIIMCOK ABTOPCKUX METOAMYECKHX Pa3padoToK:

Bsruuna O. @. Manslif npakTUKyM 110 MUKPOOUOJIOTHH : yueb.-meto. ocodue / O. O.
Baruuna, H. E. bykosckas, O. A. )Kunkuna. — Upkyrek : M3a-Bo Upkyr. yH-Ta, 2009. — 130 c.

Y4eOHO-MeToIM4YecKne MaTepHalibl (JEKIMHU-TIPE3CHTAIlMA 110 TeMaM JAMCHUILINHB,
JIOMAIllHUEe  3a/1aHus, BONPOCHI JUIsI TOATOTOBKM K  KOJUIOKBUyMam, 3aJaHusl  JUlsd
CaMOCTOATENIbHOM PaboThl), pasmerienusie B DMMOC UT'Y - https://educa.isu.ru.

B) 0a3bl TaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE H OMCKOBbIE CHCTEMBI

1. Hayunas Dnexkrponnas bubnumoreka http://www.e-library.ru

2. Undopmarmonnas cucteMa «EnxnHOE OKHO OCTyma K 00pa3oBaTelIbHBIM pecypcamy»
(http://window.edu.ru)

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

4. OBC «M3narenscTBo «Jlaub». Anpec nocrymna: http://e.lanbook.com

5. OBC «PykonT». Afpec mocrtyma: http://rucont.ru

6. OBC «Aiibykey». Anpec mocryna: http://ibooks.ru

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

8. Db Uspmarenmbckoro neHTpa «Axazemusi». Anpec nocrtyna: http://www.academia-
moscow.ru

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

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

11. Coro3 obpa3oBarenbHBIX CaiTOB - EcTeCTBEHHBIE HAYKH

12. http://tusearch.blogspot.com - Tlowck 3I€KTPOHHBIX KHHWT, MMyOJIHMKAIHii, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX IEKTPOHHBIX OMOIHOTEK.

13. Google Scholar —TTorckoBas crcTemMa M0 Hay4HOM JTUTEPATYPE.



https://educa.isu.ru/
http://www.e-library.ru/
http://window.edu.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
https://www.biblio-online.ru/
http://www.academia-moscow.ru/
http://www.academia-moscow.ru/
http://www.fptl.ru/biblioteka/biotehnologiya.html
http://www.medbook.net.ru/010512.shtml
http://tusearch.blogspot.com/
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14. Science Research Portal - Hayunas mouckoBas cucTeMa, OCYIICCTBIISAIOIIAS
IOJIHOTEKCTOBLIA IIOUCK B KypHajlaX MHOTHX KPYIIHBIX HAYYHBIX HU3AATCIILCTB, TAKHUX KakK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Mmer craTbu W JOKYMEHTHI B
OTKpPBITBIX Hay4HbIX Oa3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME MCHUIIJIMHBI

6.1. YueoHo-1a00paTopHOE 000py/10BaAHNE!

AynuTtopust AN TPOBEACHHUSA 3aHATHHA  JIGKHIMOHHOTO THNA IO  JTUCIHILUIMHE
«buopaznoobpazue u 6uopecypcsl peruona» (Yacte 3)»: o0opylnoBaHaA creyuanusupo8anHou
(yueOHoi) mebervto Ha 100 TOCATOYHBIX MECT; MEXHUYECKUMU CPeOCmeamu o0yyeHus,
CIIy’KalllUMU JJIs1 IpeZCTaBIeHus: yueOHo nHdopMmay G0JIbIION ayAUTOPUH MO JUCLUILIMHE
«buopaznoobpasue u 6uopecypcsl peruona» (Hacts 3)».

Aymurtopus  Juid  NpOBEAEHUS  3aHATHM  jabopaTopHoro Tuma: oOOpyJoBaHa
crenuanu3upoBanHoi (y4eOHoM) Mmebenpto Ha 10 mMOCamoYHBIX MeECT; TOCKOH MENOBOM;
TEXHUYECKUMU CPEJICTBAMU OO0YUEHUs, CAYKALUMHU JJIs IPeICTaBIeHUs yueOHoH nHpopMauu
OonbIION ayauTOpUH Mo AucuuIuimHe «buopaszHooOpasue u Ouopecypcsl perrnona» (Yacts 3)»,
BCTPOEHHBbIE OOKChI — 3 WIT., mKad U1 XpaHEHUs MaTepHaloB Ul J1a0OpaTOPHBIX 3aHATHH,
MHUKpPOCKOT OMHOKYJsipHBI Axiostar Plus Cart - 1 mt., mukpockons! buomen 2Led — 10 mT.,
mukpockonsl MBC-10 — 4 mir., BuHTOBOM OKYyIsip-mukpomerp MOB 1-15 — 1 wr., dazoBo-
KOHTpacTHOe ycTpoiicTBO K®-4 — 4 1miT., TEMHOIOJIbHBIN KOHAEHCOp — 6 1IT., Kamepsl [ opsieBa-
Toma — 8 mwt., 6akTepuIaAHbIe TaMibl — 5 WT., TepMoctat TC-1/80 CITY — 2 mIT., 31eKTpoIumuTa
Hogo-Bsatka;

Aymutopus  Juis  TpPOBEAEHUS  3aHATHM  jJabopaTopHOro Tuma: o0OpyJoBaHa
crenuanu3upoBaHHol (yueOHoW) Mebenpto Ha 15 mMmocalodHbIX MeECT; JOCKOH MEIOBOM;
TEXHUYECKUMU CPEJICTBAMU OO0YYEHUSs, CIy)KalllMMU JUIsl IPeACTaBIeHUsl yueOHON HHpopMauu
OombiIoN ayautopuu no aucuumiimHe «buopasHoobpasue u Ouopecypcesl pernoHa» (Hacte 3)»:
npoektop BenQ MSS527; BcTpoeHHble OOKChl — 2 IIT., BCTPOCHHBIM IIKad A XpaHEHUs
MaTepHaIoB JUIsl JTAOOPATOPHBIX 3aHATUN, MUKpockonbl buomam Cl11 - 3 mT., MEKPOCKOTIBI
buonam P12Y42 — 3 mrt., Mukpockomns! buonam P12V 11 — 4 mr., Mukpockonsl MBC-10 — 4 mmit.,
BUHTOBOM OKymsip-mukpomerp MOB 1-15 — 1 mt., ¢pazoBo-koHTpacTHOE ycTpoiictBo Kd-4 — 4
mt., Bechl anekTpoHHele CAS 120 — 1 mr., Oakrepuuuasele jgamnbel — 4 mT.; y4deOHO-
HarJSHBIMUA TOCOOUSMH, OOECTeUMBAIOUIMMHI TEMaTHYECKUe WIUTFOCTPALUU 0 JUCLMILIUHE:
TaOIUIBI — 25 mmIT.

Kowmnbrotepusiit knacc (yueOHasi ayauTopus) Al TPYIIOBBIX WM HHAWBHIYaJTbHBIX
KOHCYJIbTAllMi, TEKYIIEro KOHTPOJS M TPOMEXKYTOYHOH aTTecTalliM, OpraHu3aluu
CaMOCTOSITEIbHON paboThI: ayAUTOpHs 000pyI0BaHa CIICMATN3UPOBAHHON (yaeOHOM) MeOETbIo
Ha 20 mOCaJOYHBIX MECT, IOCKOH MeNoBOi; 000pynoBaHa TEXHUYECKMMHU CpPEACTBAMHU
o0ydeHust: cuctemMHsbIin 6J10k PentiumG850, morutop BenQ G252HDA-1 mit.; cuctemMHbIin 610K
Athlon 2 X2 250, monutop BenQ G252HDA - 8 mt.; cuctemusiii 610k PentiumD 3.0GHz,
Mouutop Samsung 740N — 3 wmT.; MmoHoOs0Kk IRU T2105P — 2 mit.; cuctemusiit 6510k Pentium
G3250, monutop BenQG955 — 1 mt.; cucremusiii 6mok Pentium G3250, monutop BenQ
GL2250 — 1 mwr.; cucremusii 0mok Pentium G3250, monuTop Samsung T200 HD — 1 mr,;
cucteMHbIi 610k Pentium G3250, monuTtop Samsung T190N — 1 mT.; cuctemHusbli 610k Pentium
G3250, monutop Samsung 740N — 1 mr.; mpoektop BenQ MX503; sxpan ScreenVtdiaEcot. C
HEOTPAaHMUYEHHBIM JOCTYIIOM K ceTu MHTepHeT u obecreueHHeM J0CTyla B DJIEKTPOHHYIO
nH(pOpPMaAITMOHHO-00Pa30BATENBHYIO CPEly OPraHU3AINH.

[Tomemienne s XpaHEHUS U NPOPHIAKTHUECKOTO  OOCTYKHMBaHUS  y4eOHOTO
000pyIOBaHUs: ayIUTOPHS 00OpYy/IOBaHA CHEIUATN3UPOBAHHON MeOenbpio Ha 5 pabodynx MeEcCT;
mKad A8 XpaHeHUsT XMMHYECKOW IMOCYAbl M JIabopaToOpHOro 00OpyaoBaHMs, MOWKa -1 1mT.,
mkad cymmneHbii TB-151, mkad cymmnsabiit [IC-80-01CITY, tepmoctarsr T-80 — 2 mmT.,
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tepmoctat CKb, Tepmocrar TC-1/80 CIIY, Becwl anmektponHbie CAS 300, snexktpuyeckas
naHesnb ObIToBast, Konopumerp KOK-77, cyxue nurarenbHble Cpe/bl, BOASHbIC OaHH — 4 IIT.

[lomemenue Ui XpaHeHHsT W OPO(UIAKTUYECKOTO OOCIY)KUBaHHUS  y4eOHOTO
000pyIoBaHUs: BRITSOKHOM miKad — 1 mT., Moiika — 1 mIT., CTeNax A XpaHSHUS! XUMHUYEeCKON
nocyAbl U J1abopaTOpHOro OOOpYyIOBaHUS; MUTATENbHBIE CpPEIbl, JlabopaTopHas mocyda H
o0opyaoBaHue JUIsl yaeOHOTo mpoliecca.

[lomemenne g XpaHeHHsT W OPOQUIAKTHYECKOTO OOCHY:KHBaHUS Y4eOHOTO
obopymoBanus. Aynutopusi 000pyaOBaHa: CHEIUATM3HUPOBAHHONW MeOeNbl0 Ha 3 TMOCaIOYHBIX
MecTa; mKadbl A1 XpaHEHUs J1abopaTOpHOro 00opyAoBaHUS — 2 IT., mKad I oaexasl — 1
mT., BCTpoeHHBIH Ookc, Tepmoctar TCO-1/80, XONOMMIBHUK «ANIIEpOH», OaKTEepPHIIHIHAS
namna — 1, HoytOyk Lenovo I1580, mpoektop BenQ MS521P; nmocTossHHBIE MUKPOCKOTTUYECKHE
npenapaThl pa3NTUYHbIX Mopdonornyeckux rpynn 6aktepuit — 80 IIT., TOCTOSHHBIE MpEnapaThl
MUKpOMHIIETOB — 30 IT., My3eiHasi KOJUIEKIHs KylIbTyp OakTepuil ans yueOHbIX 3anstuid (14
KYJIBTYP), KOJJIEKIIUSI aKTUHOMUIIETOB (40 KyJIbTYp), KOJUIEKIMSI MUKPOMULIETOB (20 KyJIbTyp).

Texnuueckoe nmomenieHue (aBTOKIaBHas): crepuinzarop naposoid BK-75 — 2 mr.

6.2. IlporpaMmmHoe obecnieyeHue:

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

Kaspersky Endpoint Security mis 6usneca - Cranmaptaeiid Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14nos6ps 2016r KES. Cuer NePCI[3-000147 u AKT or
23n05160ps 20161 JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep JIunen3un
Microsoft 43364238.

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

Office 365 mpodeccuonanbuplii mitoc st yyamnmxcs. Homep 3akasza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHnueckue v JIeKTPOHHbIE CPeCTBA:
[Ipe3eHTanuu K JEKIMSAM [0 BCEM pa3jieliaM U TeMaM JAUCLUILIINHBI, pa3MeleHHbIE Ha
obpazoBarensHoM noptasie UI'Y (educa.isu.ru); Harmsaabie mocoous (tTabmuibl) — 31 mT.

VIl. OBPA3OBATEJ/IBHBIE TEXHOJIOT'UA

s ocBoeHust nuciuiuiiHbl «bropa3zHooOpasue u Ouopecypcwl peruoHa (Yacte 3)»
MIPUMEHSIOTCS CIIeTyrole 00pa3oBaTebHbIE TEXHOJIOTHH:

- Ungpopmayuonnas nexyus. JIeKumss — 3TO CKATOE M3JI0KEHHE OCHOBHBIX HAyUHBIX
(bakToB, uTO SIBIsIETCS 0a30M JJIs1 aHAIM3a PACCYKIECHUHN, OIICHOK.

- Jlexyus-euzyanuzayusi. YUUT CTYACHTOB TPEOOpPa3OBHIBATH YCTHYIO M MHCHMEHHYIO
MH(pOpPMaLIMIO B BU3YAJIbHYIO OpMY, UTO POPMUPYET Y HUX NMPOPECCHOHAIBHOE MBIIIIEHUE 3a
CUeT CHCTEMAaTH3allMl ¥ BBIACICHUS HauOoJee 3HAYMMBIX, CYIIECTBEHHBIX JIIEMEHTOB
comepxanus oOydeHHs. 3ajada TPENoJaaBaTeNisi HCIOIb30BaTh Takue (HOPMBI HATJISITHOCTH,
KOTOpBIE HA TOJBKO JOMOIHSIOT CIOBECHYIO HH(POPMAIUIO, HO M CaMH SBJISIOTCS HOCHUTEISIMHU
nHpopmanuu (CXeMbl, pUCYHKH, CIANIbI-PE3CHTAIINH, W T.I1.). DTOT BUJI JICKIIUU JTy4IIIe BCETO
MCII0JIb30BaTh HA ATAIe BBEJICHUS CTYJCHTOB B HOBBIUA pa3Jies, TEMY AUCIUTIINHBL.

- Jlexyus-6eceoa. IlpenmonaraeT HEMOCPEICTBEHHBIM KOHTAKT IPEMOJABATEN C
aynutopueil. [lpenMytiecTBo JeKIUU-0ecebl COCTOUT B TOM, YTO OHA IMO3BOJISIET MPUBICKATH
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BHHMaHHE CTYACHTOB K HanOoJiee BaXHBIM BOIPOCAM TEMBI, ONPEACIATh COACp)KaHUE W TEMIT
U3JI0KEHUs1 y4eOHOro MaTepHrala ¢ y4eTOM OCOOCHHOCTEH CTY/AEHTOB.

- Jlabopamopnvie 3anamus — onHa UX 3PGEKTUBHBIX (HOPM MPOBEICHUS AyIUTOPHBIX
3aHATUH B By3e, yIIIYOJSIOT M 3aKPEIUISIIOT TeOpeTUYecKre 3HaHus. Ha 3THX 3aHATHAX CTYIEHTHI
OCBAaMBAaIOT  KOHKPETHBIE  METOJbl  W3YYCHHMS JUCHUIUIMHBI, TPHOOPETAIOT  HABBIKH
CaMOCTOSITENIbHOW paboThl ¢ mpudopamMu M COBpEeMEHHBIM oOopynoBanueM. Ha maGopaTtopHbix
3aHATHUAX CTYICHTHl OCBaWMBAIOT IIOCTAHOBKY M BEJICHHE OSKCIEPHUMEHTa, Y4aTcs YMEHHIO
HAOJI0/1aTh, OICHUBATH IMOJYYCHHBIC PE3YNIbTAThI, JENaTh BBIBOABI M 0000mIeHHs. Bemymieit
eTbI0 JTA0OPATOPHBIX PadOT SBISETCS OBJIAJACHUE TEXHUKOW DKCIIEPUMEHTAa, YMEHHE DeIlaTh
NPaKTUYECKHE 3a/1a4d IyTeM IOCTaHOBKHM ombITa. Iy Bcex abopaTopHbIX padoT, KOTOpBIE
BBINIOJIHAIOT CTYAEHTHI, Ha BeAylled Kadeape COCTaBISIOTCS METOAMYECKHE YyKa3aHus,
coJepKalie ONucaHue padOThl, MOPSAJOK ee BhIMOoNHEHUus W popmy otuera. JlaboparopHoe
3aHATHE MPOBOJHUTCS B COCTAaBE aKaJEMUYECKOW TPYIMIBI C pa3lelieHHeM Ha moarpynmsl. B
BOJIHOW YaCTH 3aHATHUS IMPOBOAUTCS 3HAKOMCTBO CTYACHTOB C COZIEpKAHWEM NpPEACTOSIIESH
paboThI, TOKa3 CIIOCOOOB BBHIMOJIHEHUSI OTACIBHBIX OIEepaluii, HAIlOMUHAHHWE OT/AEIBHBIX
MOJIOKEHHH 110 TeXHUKe Oe3onacHocTH. OCHOBHAS YacTh JIA0OPATOPHOTO 3aHSATHS 3aKII0YAETCS
B IIPOBEJCHUE CTYACHTOM JIaOOpaTOpHOW padOTHI. 3aKIIOYMTENbHAS YacTh INPEIyCMaTpPHUBACT
MOJIBEICHUE MTOIOB BBINOJIHEHHOM JiabopaTopHOi paboThl. [lo ompeneneHHbIM Temam
7a00paTOPHBIX Pa0OT NMHUCHMEHHBIA OTYET BBINOIHSACTCS CTYACHTAMH KaK CaMOCTOSTEIbHas
pabora.

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

- Hucmanyuonnvie  obpaszosamenvhvie  mexuonocuu. Ilox  AUCTaHIIMOHHBIMU
00pa30BaTENILHBIMU TEXHOJIOTHUSAMH ITOHUMAIOTCSI 00pa30BaTeNbHBIE TEXHOJOTHHU, peai3yeMble
B OCHOBHOM C IPUMEHEHHEM HMH()OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTed. [Ipu ocBoeHnn
mucuuIuiueel - «buopasHooOpasue u  Ouopecypcel  peruoHa (Hacte 3)»  HMCIONB3YHOTCS
CJICAYIOIIHNE TEXHOJIOTHH:

. KeiicoBass TeXHOJOrHs — (opMa TUCTAaHIIMOHHOIO OOY4YEeHHs, OCHOBaHHas Ha
NPEJOCTaBICHNH OO0yJarommmMcs HH(GOPMAIIMOHHBIX 00pa30BaTENbHBIX PECYpCOB B BHJIE
CHELHMATU3UPOBAHHBIX HAOOPOB Yy4eOHO-METOAMYECKMX KOMIUIEKCOB C MCIOJIb30BaHHEM
Pa3IUYHBIX BUJIOB HOCUTENEH HHPopMauu (KeicoB);

. UHTEPHET-TEXHOJOIHsT — CIOCOO JUCTAHIMOHHOM mepenaud WHGOpMaluHy,
OCHOBAHHBIM Ha WCIOJNB30BAaHUM TJIOOATBHBIX M JIOKAIBHBIX KOMIBIOTEPHBIX CeTel s
o0ecrieyeHns J0CTyna o0ydaroumxcs K HHPOPMaMOHHBIM 00pa30BaTeIbHBIM pecypcaM U s
(GopMHpOBaHUS  COBOKYITHOCTH  METOJMYECKHX, OpPTaHMW3alMOHHBIX, TEXHHYECKHX U
IPOTPaMMHBIX CPEJICTB peau3alii U YIpaBiIeHHUs y4eOHBbIM MPOLIECCOM HE3aBUCHMO OT MecTa
HaXO0XJIeHHs ero cyobekToB. Mcnonb3yercs Ob6paszoBarenbHbiii moptan UI'Y - educa.isu.ru.

VIiIl. OHEHOYHBIE MATEPUAJIBI JIAA TEKYHIETI'O KOHTPOJIA 1
MMPOMEKYTOYHOM ATTECTAIIUN

Ouenounvie mamepuanvl meKyuieco KOHMPONA POPMUPYIOmMca 6 cOOMEemcmeun ¢
JIHA ynugepcumema.

B pamkxax pucuummuabl «buopa3znooOpasue u Ouopecypcel pernona (Yacts 3)»
HCTIOJIBL3YIOTCS CIICAYIOIIHE (DOPMBI TEKYIIETO KOHTPOJIS:

- TECTUPOBaHUE,

- TBOPUYECKHE 3aJIaHUs,

- MUCbMEHHas padoTa,

- maboparopHas padoTa,

- KOHTPOJIb CAMOCTOSTETTLHOU PabOTHI.

@DOH/T OIICHOYHBIX CPEJICTB BKIIFOYALT:

- (oH TECTOBBIX 3aaHMIA 110 TUCITUTUIMHE,

- TEMaTHUKa U MaTepUabl 3a/1aHUH,
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- TeMbl J1abopaTOpHBIX PadoT,

- 3aJJaHMsl JUIs J1abOPaTOPHBIX padoT,

- BOIPOCHI 15 camocTosTenbHoro nzydenus (CPC)

- BOIIPOCHI JUIsl 3a4€Ta,

- KpUTEPHUH OLICHKU 3HAHUH CTY/ICHTOB.

HasnaueHue OIIEHOYHBIX CPEACTB: BBIIBUTH chopMupoBaHHOCTH kKommereHImn [1K-1
(cm. pazgen II).

JleMOHCTPAIIMOHHBIE BAPUAHTHI TECTOB /ISl TEKYIEr0 KOHTPOJIS

1. MeTox Bbljie/IeHUSI YHCTBIX KYJbTYP MPeII0KHuII:

a) A. BaH JleBeHIyk

0) P. Kox

B) U. 1. MeunukoB

r) JI. C. LlenkoBckuii

2. Kakoii Tun cnopoo0pa3zoBanusi xapakTepeH s 6akTepuii poxa Bacillus:
a) MIEKTPUANATbHBIN

0) KJIOCTPUANAIbHBIN

B) OaLMIUISIPHBIN

3.1. Ykaxkute Ha KakoM pucyHke (A wm b) u300paxkeHo cTpoeHHe KJIETOYHOM
CTEHKHU I'PaMII0JIOKUTEIbHBIX M TPAMOTPHIATEIbHBIX OAKTEePHii;

3.2. YKa:kuTe COOTBETCTBHE CTPYKTYP (LIMTOIUIa3Ma, IIUTOIIa3MaTHIeCKasi MeMOpaHa,
HENTUIOTINKAHOBBIA  CJIOH, TEPUILUIa3MaTUYeCKOe MPOCTPAHCTBO, HapyXHas MeMOpaHa)
nu¢pamM Ha pUCYHKe:

4. Tun NMTaHUS TPOKAPHOT, MCHOJB3YHOIIMX JHEPIrHI0 CBeTa M OpPraHHYecKue
BellleCTBA, Ha3bIBACTCH:

a) XeMOJIUTOTPO(DHBIN

0) xeMmoopraHoTpo(HbII

B) pOTOIUTOTPOHBII

r) hoToopranoTpoHbIi

IIpuMepHBIii CIIUCOK BONMPOCOB K 324eTy

1. lpenmer wu 3agaun MuKpoOHonoruu. OObBeKkTsl MuKpoOHOioruu. OCHOBHbBIE
HaNpaBJIEHUS] Ppa3BUTHS COBPEMEHHOM MHUKpPOOHMONOTHMH: OOmas, MeIUuIUHCKas,
CaHWTapHasi, BETEpUHApHAas, IPOMBINUICHHAs, IOYBEHHAas, BOJHAas, KOCMHYECKasd,
reoJIoru4ecKasi, FeHeTUKa MUKPOOPTraHU3MOB, SKOJIOTHSI MUKPOOPTraHU3MOB.

2. Hcropus BO3HUKHOBEHHUS M pa3BUTHS MHUKpOOHOJoruH. OTKPHITHE MHKPOOPTaHH3MOB
A. JleBenrykoM.  Mopdonornudeckuii  mepUOJ  Pa3BUTUS  MHKPOOHMOJIOTHH.
DU3NOIOTUYECKHI Tepruo pa3BUTHUA MuUKpoOuosioruu. Hayunas paestenpHOCTH JI.
[lacrepa  (u3yueHue  mpupoAbl  OpokeHUH, HMHQPEKIMOHHBIX  3a00JIeBaHMIA).
UccnenoBanuss P. Koxa B oOmactu meaumuHCKOW MukpoOuonoruu. Bxmam WM. .
MeunukoBa, H. ®@. I'amanen, C. H. BuHorpaackoro m Apyrux y4deHbIX B pPa3BUTHE
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Mukpoouonioruu. Pazpaborka E. B. TanamaeBsiM 6romerona st 60ps0ObI ¢ BPEIHBIMU
HACEKOMBIMHU.

CoBpeMeHHbIH TeproA pa3BUTH MUKpoOHonoruu. Mcnoab3oBaHre MUKPOOPTaHU3MOB B
OMOTEXHOJOTHH, OMOTHIPOMETAIUIYpruM, Ouopemenuanud. MHUKpPOOHOIOTHYECKHE
npenaparsl s 3alUThl pacTeHU Ha ocHOBe Bacillus thuringiensis. buoynodpenus Ha
OCHOBe a30T(uKcHpyomux Oakrepuil. MuxpoOnas yrunuzamus ThO u  apyrux
otxoJ10B. [lonydyenue Guoroniusa.

[TpokapuOTHBIE U 3yKapUOTHBIE MUKPOOPTraHU3Mbl, OCHOBHBIE Pa3INUMsL.

Mopdoorust mpokapuoT.

CrpoeHnie, XMMUYECKHHA COCTaB M (YHKIHUU KOMIIOHEHTOB IPOKAPUOTHOW KIIETKH.
[Tutoriazma. PuGocombl. BHyTpuuumTonigasMarndeckue BKIIOUEHHS: XJIOPOCOMBI,
¢uKoOMIHCOMBI, KapOOKCHCOMBI, a3pPOCOMBI, MAarHeTOCOMBI, 3allacHbIC BEIIECTBA,
OenkoBeie  BkioyeHuss y  Bacillus  thuringiensis. BryTpunuTomiazMaTuyeckue
MeMOpaHbl ((OTOCUHTETHUECKHE MEMOPAHBI U Jp.).

I'enernueckuin  ammapar  npokapuor. Hyxneomn. Ilmasmwupsl.  Murpupyromue
TCHCTHYECKUE DJIEMEHTHI (TPAHCIIO30HEI, |S-3JIeMeHTHI).

[{uroruazmarudeckass MemoOpana (L[IIM) npokapuoT, XMMHUYECKHH COCTaB, CTPYKTYpa,
byakuun. Ocobennoctu LIIM apxeit. MexaHu3Mbl MEMOPaHHOTO TPAHCIIOPTA.
Knerounas creHka nmpokapuoT. XMMHUYECKUIl COCTaB U CTPYKTypa KJIETOUYHOW CTEHKH
Oaktepuil. ['paMIlONOKUTENBPHBIE W TpaMOTpUIaTeNbHbIE OakTepuu. OCOOEHHOCTH
KJIETOYHBIX CTEHOK apXel. @yHKIUU KIETOYHON CTEHKU IPOKapuUoT.

Kancymbl, cIM3UCThIE CIION U YeXJIbl. XUMHUYECKUI COCTaB, CTPYKTYypa, (O yHKITHH.
XKryruxoBblii annapat Oakrepuil. CTpoeHue, XMMHUYECKMH COCTaB, pacloyIOKEHUe
KTYTUKOB. MeXaHu3M [BWKEHUSA. MHUKPOBOPCHHKH: OOBIKHOBEHHBIE MWIH, F-mmmm.
XUMHUECKUH cOCTaB, CTPOEHUE, (QYHKIIHH.

OcHOBHBIE THUIIBI JIBWXKEHUS IPOKAapuOT (IJIaBaHUE, «POEHUE», CKOJIbKEHUE,
HOJTSTUBAIOLIEe ABMXKEHHE U JIp.). Takcuchl y IpOKapHoT.

Mopdonorudecku nudQepeHIIMpOBaHHbBIC KIETKU MTPOKAPUOT. DHAOCIOPHI, ITUCTHI,
aKUHETBHI, 9K30CHOopbl. ['opMOroHnu, 6aeoLnCThl, TETEPOLIUCTHI, OAKTEPOHIBI.
DHJIOCTIOPHI  TPAMITOJIOKUTEIBHBIX OaKTepHii, 00pa3oBaHHE, XUMHUYECKUM COCTaB,
CTPOEHUE, CBOWCTBA.

Pasmuoxenue npokapuot. CriocoOs! pazmMHokeHus. bunapnoe nenenue. das3pl amuTo3a.
[ToukoBaHne. MHOXECTBEHHOE JIETICHUE.

Poct xneroxk m poct momynsiuu Oaktepuil. [lapamerpel MHKpPOOHOTrO pocTa: BpeMms
reHepalnu, ylelbHas CKOpOCTh pocTa. PocT OakTepuil B NMEpUOIUYECKOM KyNbType.
KpuBas skcnonennmansHoro pocra. HenpepriBHoe KynbTHBHpoBaHue. Poct Oakrepuii B
xemocrate. YpaBHeHME MOHO; KprBasl HACBIILEHUSI.

OtHotenue npokapuot k O (o0nuraTHeie a3po0bl, MUKpOa’poPuIIbl, GaKyIbTaTUBHbIE
aHadpoObl, 00JIUraTHBIE aHAAPOOBI, adPOTOJIEPAHTHBIE aHA3POOHI).

BnusHue TemmepaTypbl Ha JKH3HEAESTEIbHOCTh MHUKPOOPTaHW3MOB. TemmepaTypHBIH
nuanasoH. Ilcuxpoduiiel, Me30¢uibl, TepMOGUIBI U UX pacpoCTpaHEHHE B MPHUPOIE.
Mexanu3mbl nicuxpo- U TepMmodunuu. lcmonb30BaHHE BBICOKMX TeMIIEpaTryp JUis
WHAKTUBALlUM MUKPOOPraHU3MOB. VCIOIp30BaHNE HU3KUX TEMIIEpATyp Ul XpaHEHMs
MHUKpPOOPTaHHU3MOB.

Bmusaue pH cpeapl Ha JKM3HEAEATENBHOCTh MHMKPOOPTaHU3MOB. ANMI0(UIIBI,
HelTpowmibl, ankago@uibl, UX pacHpocTpaHeHue B mnpupone. Mexanusmbel pH-
rOMEeO0CTa3a.

XUMHUYECKUH COCTaB MPOKAPUOTHOW KJIETKU. [lumieBbie MOTPEOHOCTH MPOKAPHOT.
Hcrounuku yriaepona. ABToTpodsl u rereporpodbl. CanpopuTbl W MapasuThI.
Omurotpodsr u kormuotpodsl. Mcrounuku azora, cepsl, dochopa. HeodxomumocTs
noHoB MeTaioB. [lorpebHocTH B (akTopax pocta. AyKCOTppBl U MPOTOTPOQHI.
['uaponuTHKY, TPYNIBI THAPOIUTHKOB. ["a30TpodbI.
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Pa3nooOpa3ue crnoco0oB CyIIECTBOBAHUS W THUIOB JKU3HHU Y MPOoKapuoT. DoTorpodus u
xemoTpodust. Jlurorpodus u opranorpodus. ABrorpodus u rereporpodus. CrocoOs
cymecTBoBaHusl mpokapuor (8 TumnoB). OOnuraTtHeld u  ¢GaKyIbTaTUBHBIM THII
MeTaboIr3Ma.

[IpyHIMIT TPUTOTOBJIEHUS MHUTATENbHBIX cpeA. THUIbl Ccpell, HUCHOJIb3yeMble IUIs
KyJbTUBUPOBAHUS MUKPOOPTaHU3MOB. Y CIIOBHSI KYJIbTUBUPOBAHHSI MUKPOOPTaHU3MOB.
O6mas xapaktepuctuka OposkeHuil. OmpeneneHue MOHATHS «OpoxkeHHe». bpoxenue
KaK HHEPTeTUUECKUI mporecc. Onpenenenue MIOHATHUS «cyOcTpaTHOE
dochopmnupoanue». COpaxkuBaemble U HecOpaxuBaemble coequHeHHs. [IpoaykTs
Opo>xeHwmid, BUabI OpokeHui. UepThl IPUMUTUBHOCTH OpOKEHUH.
['omodepMeHTaTUBHOE  MOJIOYHOKHUCIIOE  OpO’KEeHHE. buoxumus  mpouecca.
XapakTepucTuka roMo(EepMEHTATUBHBIX MOJIOYHOKHUCIBIX OaKTEepHid, pacpocTpaHeHHe
U POJIb B IPUPOJIE, UCTIOIB30BAHUE B MUILEBOI MPOMBIIIIEHHOCTH.
[etepodepMeHTaTUBHOE  MOJIOYHOKHCIIOE  OpokeHwe.  buoxmmmus  mporecca.
OxucnutenpHblil nenTo3odocdarHelii myTh. ['eTepodepMeHTaTUBHBIE MOJTOYHOKHCIIBIE
OaKkTepuH, pacHupOCTPaHEHHWE W POJIb B TPHUPOJAE, HCIOIB30BAHWE B IHUIIECBOM
MPOMBIIIJICHHOCTH.

CnuproBoe Oposxkenne. O0pa3zoBaHue 3TaHoja Apoxokamu. OTHOIIEHHE Ipoxoked K Oo.
Oddexr Ilactepa. Dddexkr Kpedrpu. XapakTepucTuka IpO}OKEH, MPOMBIILICHHOE
ucnoip3oBaHue. OOpa3zoBaHue 3TaHOJA OAKTEPUIMHU.

Macnsanokucnoe Oposkenue. buoxumus mporecca. XapakTepucThka OakTepuil poaa
Clostridium. CaxaponuTayeckue, IpOTCOTUTUUCCKHIE, TyPHHOIUTUICCKUE KIOCTPHIUH.
PacnpocTpanenue u 3HaueHHE KJIOCTPUAKEB B IpHupoe. [IpakTruueckoe UCmonb30BaHue.
bakrepuanbubpiii poTocuHTe3. OKCUTeHHBIE W aHOKCHTCHHBIE (OTOTpO(dHBIC OAKTCPHUH.
[TurmMeHTHl aHOKCUTeHHBIX (QOTOTpOHBIX Oakrepuil. POTOCHMHTETHUYECKUI amnmapar
AQHOKCUTEHHBIX (OTOTpopHBIX OakTepuil. MexaHW3M aHOKCUT'€HHOIO (OTOCHHTE3A.
Onpenenenne noHATUS «poTodochopunupoBaHuey. XapaKTepUCTHKA aHOKCHUTE€HHBIX
dboToTpodHBIX OAKTEPHil, UX PACTIPOCTPAHEHUE U POJIb B npupoae. becxnopodrmbHbIit
(doTocuHTE3 TanobaKTepHil.

AspobHoe npixanue npokapuor. CoctaB M QYHKIIMOHUPOBAHHUE JIBIXATEIBHBIX IETel y
npokapuoT. OnpesneneHne NOHATHS «OKUCIUTENbHOE (HOCHOPUITUPOBAHUEY.

['pynmbl a3poOHBIX XE€MOOPraHTPO(HBIX OaKTepuil: METaHOTPO(GBl U METUIOTPO(DHI,
aMMOHU(UIMPYIOLINE U 1eJUTI0N030pa3pylLIatoiye 0akTepuu.

XemocuHTe3. OCOOCHHOCTH JIBIXAaTENBHBIX IIeTel XEeMOJIUTOTPOPHBIX MPOKAPHOT.
['pynnbl XeMOIUTOTPO(DHBIX MPOKAPUOT: HUTPUPHULKPYIOIINE, THOHOBbIE, BOJOPOIHBIE
OaxTepuu, kene300aKkTepun, KapOOKCUA00aKTEPUH.

AnaspobHoe npixanue. OmpeneneHue NMOHATHA «aHa’poOHOe IbpIxaHue». HutpaTHoe,
cynbdaTHOE, cepHOe, KapOOHATHOE, «OKEJIE3HOE) JhIXaHUE.

Cucremaruka npokapuoT. Homenknatypa u kiaccudukanus Oaxtepuil. Konnemnmms
BUAa y TpokapuoT. [loHATHA «mTamMMy», «KIOH», «KYIBTypa», «BapUaHTY.
['enocuctemaruka u peHocuctemaruka. Apxeu u 6aktepuu. OTINYMS U YEPThI CXOJCTBA
apxei ¢ GaKTepUsIMH U SyKapruoTaMH. XeMOTaKCOHOMHUYECKHE OCOOCHHOCTH apXeil.
Wnentudukanus Oakrepuil. Mopgoiaoruueckue, THHKTOPUAIbHBIE, KYJIbTypallbHbIE,
(bu3n0I0r0-OMOXUMHUYECKHE, ceposioThdeckne mpu3Haku. Cucremarnka OakTepwii Ha
OCHOBe TreHeTudeckoro pojacta. 16Sp-PHK—cucrema wnaeHtugukammu mpoKapHoT.
Hcmonp3oBaHne  XEMOTAaKCOHOMHYECKMX  TPU3HAKOB  JJIS  HMICHTH(UKAIUH.
W nenTudukanyst HeKyJIbTUBUPYEMbIX MUKPOOPTaHU3MOB.

Onpenenurenu Oakrepuil. [lpuHnMnD pacmpeneneHuss Marepuaga B OINpEACIIUTENe
6axrepuii bepmxku (1994 r.). unorenernyeckas cucreMa Kiaccu(puKaui MpoKapuoT B
«PyxoBoactBe bepmxku o cucremarnyeckoi 6akrepuosioruu (2001-2007 rr.)».
Cucremaruka apxeil. Jlomen Archaca. @unym Crenarchaeota (KpeHapXeoTsl).
Mopdosorus, merabonmusm, mecta odutanus. Punym Euryarchaeota (3BpuapxeoTsi).
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XapakTepuCcTUKa METAaHOTEHOB M AKCTPEMAIbHO TAOPHIBHBIX apxei: Mop¢oiorus,
MeTaboJIu3M, paclpocTpaHeHHe B mpupojae. Vcnosiap3oBaHHE METaHOTCHOB JUIs
MOJTyYCHHUSI METaHa.

Cucremaruka Oakrtepuid. Jlomen Bacteria. ®umym Actinomycetota (Actinobacteria).
Mopdornoruss  akTuHOOAKTepUi, MeTabOJM3M, pPACHPOCTPAHCHHWE B  MPHUPOJIE.
Baxneitmme mnpencraBuTend. AKTHHOOAKTEpHH — MPOAYLEHTH aHTHOMOTHKOB.
MexaHu3M JieiicTBHS aHTHOMOTUKOB. [laTOreHHbIE aKTHHOOAKTEPHH.

Ounym Chlamydiota. Mopdosmorusi, 1ukia pasBuTHs, MeTab0JM3M. 3a0oJieBaHUS,
BBI3BIBAEMbBIC XJTAMUIHSIMU.

®dunym Chlorobiota. Mopdostorusi, MeTadboJin3M, paclpoCTpaHEHUE B IPUPO/IC.

®dunym Chloroflexota. Mopdosorust, MeTabo13M, pacipoCTpaHEHHE B IIPUPOJIE.
Owirym Cyanobacteria. Mopdomorusi, mMeTadoiu3M, paclpoCTpaHEHHE B MPHUPOJEC.
3HavyeHUe [IMaHO0AKTEPUH.

dunym Bacillota (Firmicutes). Xapakrtepucruka kiaccoB Bacilli u  Clostridia:
Mopdosorus, MeTaboJu3M, pacHpOCTpaHEHUE B MPUPOJE, 3HAueHHE. BaxHeurime
IPE/ICTABUTENIN — CAPO(QUTHBIC U MTATOTCHHBIC BU/IBI.

Ounym Nitrospirae. Mopdosmorus, Mmetaboian3M, Mmecta 0OUTaHus, pOJib B IPUPO/IE.
dunym Pseudomonadota  (Proteobacteria). Kparkas xapakTepucrthka — Kiacca
Alphaproteobacteria. ITopsimox Rhizobiales. Xapakrepuctrka ki1yOeHbKOBBIX OaKTepHit
p. Rhizobium. Mexanusm a3zordukcanmu. XapakTepucTuka OaKTepud MOpsiIKa
Rickettsiales.

dunym Pseudomonadota  (Proteobacteria). Kparkas xapakTepucthka — Kiacca
Betaproteobactereia. [Topsmok Neisseriales: mopdomorus, MmeTadboau3m, IpeacTaBUTEIIH.
[Mopsimok Nitrosomonadales (HuTpudukaTops! IepBoi Gasb).

@dunym  Pseudomonadota  (Proteobacteria). Kparkas xapakrepuctika — Kiacca
Gammaproteobacteria. Ilopsinok Enterobacteriales, cemeiictBo Enterobacteriaceae —
Mopdostorusi, MeTaboaM3M, pacnpocTpaHeHHe, 3HaueHHue. THUIoBOH pon cemeiicTBa —
pon Escherchia. Xapakrtepuctuka Escherchia coli. E.  coli kak canuTapHO-

HOKa3aTeNbHblii  MHKpoopraHu3Mm.  Komu-tutp,  konu-mHzaekc.  IlaToreHHble
npencraButend ceM. Enterobacteriaceae: p. Shigella, p. Salmonella. CewmeiictBo
Yersiniaceae: xapaktepucThka Yersinia pestis — BosOymutens uymbl. [lopsgox

Pseudomonadales, cemeiictBo Pseudomonadaceae. XapaktepucThka THIIOBOTO poJia
Pseudomonas. IMopsinok Vibrionales. Xapakrepuctuka TunioBoro poaa Vibrio.

dunym Spirochaetota. Mopdosorus, Metabonusm, Mecta ooutanus. [laToreHusie s
4eJI0BEKa CIIMPOXETHI.

dunym Mycoplasmatota. Mopdosorus, MeTaboau3M, pacupoCTpaHEHHE B MPHUPO/IE.
[TaTorenHsie A7 YeIOBEKAa MUKOILIA3MBbI.

[Tpuonsl. Mcropust uzydyeHus npuoHHbIX Oose3Heil. CTpykTypa mpHoOHOB. Permmkarus
npuoHoB. HacnencrBenHas M uHGeKIuoOHHAss (GOpMbl NMPHOHOBBIX OosesHeit. Ilytu
3apayKeHHsI TPHOHAMH.

Bupycel: onpenenenue, npupoga. OcoOEHHOCTH BUPYCOB, KaK >KUBBIX OPTaHU3MOB.
IIponcxoxaeHne BUPyCOB. 3HAYEHNUE BUPYCOB.

dopma, pazMepbl, CTPYKTYpHAast OpraHn3alus 1 XUMUYECKHI COCTaB BUPYCOB.

Turmbl B3anMOIEHCTBHSI BUpYCa U KIETKH. AOOPTUBHAS, IPOAYKTHBHAS, HHTEIPATHBHAS
UHGEKIMH. PenmuKkaTHBHBIN LUK BUPYCOB (MPU JTUTHYECKOM B3aUMOJICHCTBUU BHpYca
C KJIETKOM).

Bakrepuodaru. Mopdonorus u crpykrypa Oakrepuodaron. BzammopeiictBue ¢aros
¢ 6akrepusimu. BupyrneHtHeie u ymepeHHble (aru. Jlutudyeckuid mmkia. JIM3oreHHbII
nuki. Beigenenue u BwisiBIeHuEe OakrepuodaroB. Poms OaktepuodaroB B Omochepe.
[Ipumenenue 6akTepruodaros.
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IlpuHimmel  cMcTeMaTWKM W kiaccudukanmu — BupycoB.  Kiaccudpuxarus
MexIyHapoJHOTO KOMHTETa O TAKCOHOMHH BHpYcOB. Kpurepuu Kimaccupuranuu
BupycoB. TakcoHomus BupycoB. OmpeneneHue IOHATHS «BUA» Y BUPYCOB.
Homenknarypa BupycoB. Kiaccuduxanus supycoB mo bamrumopy. [IpuHiumms
KjaccuuKalii BUPYCOB 1o baintumopy.

Kpartkas XapakTepucTHKa OT/IEIbHBIX IPYIII BUPYCOB:

.(I) Bupycsl, coxepxamme asyunenodeunyro JHK u nHe wumetomme PHK-cramun:

cemeiictBo Herpesviridae  (repnecBupychl, BHpyc OmnmrelHa-bappa); ceMencTBO
Papovaviridae (nanunnomaBupychl); cemeiictBo Adenoviridae; cemelictBo Poxviridae
(BMpYC HATypalbHOH OCIIBI, BUPYCHI OCIIBI HACEKOMBIX); ceMelcTBO Baculoviridae —
0c00eHHOCTH OaKyJIOBUPYCOB.

(IV) Bupycwl, coxepxamme oasonenodeunyro Mosekyny PHK momoxurensaoi
TIOJIIPHOCTH: CEMEUCTBO Picornaviridae (BUpyC MOJTHOMHENNTA, BO3OYIUTENb BUPYCHOIO
rematuta A); cemeiictBo Flaviviridae (Bupyc kiemeBoro sHuedanuTa), CEMEUCTBO
Coronaviridae.

. (V) Bupycsl, conepxamiue oaHonenodyeunyto Mojexyty PHK HeratuBHON Hiv JABOMHOU

HoJsIpHOCTH: cemeiicTBo Orthomyxoviridae (Pon Influenzavirus); cemeiictso Filoviridae
(Bupycsl MapOypr u D6o11a).

. (VI) Bupycsl, conepxamue oaHonenodeunyro monekyiay PHK u umeromme B cBoeM

KM3HEHHOM 1mKne cramuio cuate3a JIHK ma marpuue PHK: cemeiictBo Retroviridae
(OHKOBHPYCHI, BUPYC UMMYHOIe(DUITUTA YETIOBEKA).

Bupoup.

Mukpockonuueckue rpubsl. MunenspHsle U Qposokesbie popmbl rpuooB. Mopdomorus.
CrocoObl pasmuoxenus. Tun nuranms. Krnaccuduxanus. KpaTkas XapakTepucTHKa
OT/JIENBHBIX TPYII MHKPOCKOIHMYECKUX rpuOoB. PacmpocTpaHeHue, poib B NPHPOJE,
MPaKTUYECKOE HUCIIOIb30BAHUE.

HaxonurenbHple KyJbTypbl W MPHHIUN 3JIEKTHBHOCTH. UHCTBIE KYJILTYPBI, METOJbI
HOyUYEeHHUSI, 3HAYCHHUE.

-TonsTus «CTCpUIIU3aIUsY, «,IIGSI/IH(I)CKL[I/ISI». Metoabl CTEpHJIM3alHH, UCIIOJIb3YEMbIC B

MHKPOOHOIOrHYECKOH TPaKTUKE.

Pa3zpaborunk:

quz/m»»—; noreHt O. @©. Baruuna

(monmuce)

ITporpamma cocrasiena B coorBercTBHH ¢ TpeboanusMu OI'OC BO mo HampapieHuio
05.03.06 «DOxoyorus W NPHUPOJOMONB30BAHHE» NPOQYUIIO MOATOTOBKH «IKOJOTHYECKAs
3KCHEPTU3AY.

Iporpamma paccmoTpeHa Ha 3aceiaHud kKadeapbl MUKpPOOHOIOTUI

«27» anpens 2021r. Y4

ITpotokon No8 3aB. Kadenpoii (, 4 W b. H. Orapkos

S

Hacmoswas npoepamma, ne modcem Obimb 60CNpouséedeHda Hu 6 Kakou ¢opme 0Oes

npeosapumenbHO20 NUCbMEHHO20 PA3PeueHUs Kageopvl-paspabomyuxa npocpammei.



