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|. Heab u 3axa4u AUCHUILINHBI:

Henp: nomyyeHHe TEOPETUYECKUX M IPAKTUUYECKMX 3HAHUNW B 00JacTH LUTOJIOTUU
IIPOKAPUOT, 3HAKOMCTBO C COBPEMEHHBIMU MTOAXOJAaMHU K CUCTEMATHUKE ITPOKAPUOT, OCHOBHBIMU
rpynmnamMu apxei u Oakrepuid, NpUHIUIAMU WX HIEHTH(UKALWHU, a Takke (GopMupoBaHHE Y
CTYACHTOB CIOCOOHOCTH NPUMEHSTh IOJYYEHHbIE 3HAHUS M YMEHUsA M PpeLICHUs
npodeCCHOHATBHBIX 33[a4 HAyYHO-HUCCIIE0BATEIBCKOTO TUIIA B 00JIACTH MUKPOOHUOIOTHH.

3agaun:

— OCBOGHHE CTyIEHTaMH 3HaHUM O MOpP(}OIOrHYeckoM pazHOOOpa3uu MPOKAPHOT;
CTPOECHUU, XUMUUYECKOM COCTAaBE U QYHKIHAX KOMIIOHEHTOB IIPOKAPUOTHOM KIIETKHU;

— 3HAKOMCTBO C LIUTOJIOTUYECKUMU METOJaMU UCCIIEA0BAHUS IIPOKAPUOT;

— (hopMupoBaHHUE y CTYAECHTOB 3HAHUM O MPUHIUIAX CUCTEMATHKU U MJIEHTH(PUKALUU
IIPOKApHOT;

— OCBOEHHUE METOJIOB, UCTIOJIb3yEMbIX ITPH UICHTU(HUKALMH TPOKAPHUOTHBIX OPraHU3MOB;

— 3HAaKOMCTBO C OCHOBHBIMU I'pylIiamMu OakTepuil u apxeu.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucrmuinaa b1.B.8 «l{utomorus u cucreMaTtuka mMpoKapruoT» OTHOCUTCS K
4acTH, HOpMUpPYyeMOl ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH.

2.2. Jlns w3y4yeHUs AaHHOW y4eOHOW AMCUMIUIMHBI HEOOXOMUMBI 3HAHHSA, YMEHHS W
HaBbIKM, (OpMHUpPYEMble  MPEIIIECTBYIOIUMH  JUCLHMIUIMHAMU:  «MukpoOuoiorus u
BUPYCOJIOTUSA», «OCHOBBI OMOJIOTrNYECKON HOMEHKIIATYph», «LluTomorus».

2.3. IlepeueHb MoOCIEAYOMMX y4eOHBIX AUCLHUILINH, JUIsI KOTOPHIX HEOOXOIUMBI 3HAHUS,
YMEHUSI W HaBBIKH, (QOpPMHpYEeMbIe JaHHOW ydeOHOW aucuuruimHoOn: «lIpomblienHas
MHUKpOOMOJIOTUS U OMOTEXHOJIOTUS», «AHTUOMOTHKM», «Du3nojoruss U  OUOXHUMHUS
MUKpoOpranusMoBy, «KypcoBas paborta no npoduio», «bonapmiol NpakTUKyM MO MPOPHITION,
BeinonaHeHue BKP.

I1l.  TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUSA JNCHUITJIMHBI

[Ipouiecc ocBOeHMS IUCHUIUIMHBI HAampaBieH Ha (QOPMUPOBAHUE KOMIIETEHLUUN B
coorBerctBu ¢ ®I'OC BO u OIl BO mno panHomy HampasieHuto noarotoBku 06.03.01
«buonorusy», npopuns «MukpoOHnoIoTUs»:

IIK-1: cmocobeH ucnonb3oBaTh 0a30Bble TEOPETHUYECKHE 3HAHHUA O Pa3HOOOpazuu
MUKpPOOPTraHU3MOB, HUX CTPOEHUH, (QHU3NOJIOTUH, MeTadoJIu3Me, TeHETHKE, CHCTEMaTHKE,
0COOEHHOCTSIX PACHPOCTPAHEHUsI B pa3IMUYHBIX Cpelax OOMTaHUS, POIM B JKOCHUCTEMaxX M
O6uocdepe npu pereHnn npopUIbLHBIX HAYIHO-UCCIEA0BATEIbCKUX 3a/a4.

[1K-2: crnocoOeH MNpUMEHSATh METOJbl BBIACIEHUS, KyJIbTUBUPOBAHMS, OINUCAHUA U
UACHTU(DUKAIIMKY ~ MHKPOOPTaHU3MOB, HCIOJb30BaTh HAaBBIKM pPabOTBI C  COBPEMEHHOM
anmaparypoil B 1abOpaTOpPHBIX M MPOM3BOJCTBEHHBIX YCIOBHSX, OpPraHHW30BaTh pabdoOTy B
MUKpPOOHOJIOTUYECKUH TAOOPaTOpUH B COOTBETCTBHH C TPeOOBAaHUSAMHU 0€30MAaCHOCTU U OXPAaHbI
TpyZa.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00y4YeHHs MO0 TUCHHUILINHE, COOTHECEHHBIX C

HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIU i

Komnerennus Nuaukaropsl Pe3yabTarsl 00yueHust
KOMIIeTEeH I

1IK-1 HIIK ngc 1. 3HaTh: CTPYKTYpHO-(YHKIHOHAIEHYIO

CrIocoOeH HCToNb30BaTh 0a3zoBble | Mcmomb3yeT 3HAHUS O | OPraHHU3ALUIO MPOKAPUOTHON KJICTKH,

3HAaHUA (6] pa3HOO6paSI/II/I pa3H006pa3I/H/I NPUHIUIIBI CUCTEMATHUKU ITPOKAPHUOT, OCHOBHBLIC

MHKPOOPraHW3MOB, WX CTPOCHHMH, | \pryxnoopranmsmos, — mx | [PYTUIBI apXefi u OakTepuil.

¢busnonoruy, MeTabou3Me, YMmeTsb: HCIIONb30BaTh [IOJIyYECHHBIE
CTPOCHHH, (PU3HOJIOTHH,

TeHETHKE, CHCTEMaTHKe, 5 TEOPETUUECKHUE 3HaHUs B CUTYyaLUsIX,
MeTaboIu3Me, TEHETHK

0COBEHHOCTAX PacIpOCTpaHeHHs B | o a0OMMIME, - TCHETHKE, | 16 e mmpyrommmx npodecCHOHATBHYIO

pa3INYHBIX cpeax oburanus, poju | CHCTCMATUKE,  OSKOJIOTHH | jeqrenmpHOCTh, @  TaKXKE  JUIL  OCBOCHUSI




B JKOCHCTEMax M Owuocdepe mpw | is peUIeHus | MOCIETYIOMIMX JHUCIUATLINH
pemieHnd  TPOQWIBHBIX HAy4YHO- PO UIBHBIX Hay4HO- MUKPOOHOJIOTUIECKOTO TIPOQHIIS.
HACCIICIOBATCIBCKUX 3ajad. HCCIICIOBATETBCKIX u | Brazers: crenuaabHON TEPMUHOJIOTHUEH,
HPOH3EOMICTREHHEX MpaBuIaMu MexayHapoIHOTO KOJIeKca
HOMEHKJIATyphl IPOKAPHUOT.
3a1ad4.
WK k12 3HaTh. OCHOBHBIC METOIUYCCKHE IIOAXOJIbI,
[Tpumensier HCIIONb3yEMBIE npu W3y4EHUU
METOAMYCCKHE TOIXOABI | MOP(OIOTHICCKUX, IIUTOJIOTHYECKHX
JUIS pa3paboTKu U | 0OCOOCHHOCTEH  MPOKAPHOT; MpUEMBl  UX
MIPOBEICHUS HAYYHOTO | UACHTU(UKALUU U KJIACCUPUKAIUH.
3KCIIEPUMEHTA. YMeTh: HCIIOJIH30BaTh crenrabHbBIC
MCTOAUYECKHUE IOAXOABI  JJIS peIIeHus
npoQecCHOHANBHBIX 3a7ad.
Bmaners: IIMTOJIOTHYECKUMU METOJIaMH
WCCIIEIOBAHUA  MPOKApHOT  (TMIPUTOTOBJICHHE
«KHBBIX) " (PMKCUPOBAaHHBIX
MUKPOCKOITUYECKUX  MpErnaparoB,  CIIOCOOBI
OKpacKu Mpenaparos, BBISIBJICHHUC
BHYTPUKJIETOUHBIX CTPYKTYD, METO/IbI
MUKpPOCKOIIUHU), METOJaMHU HX OINHUCAHUSI W
naeHTH(GUKANH, TpreMaMi KI1acCU(UKAITIH.
HIK i 13 3HaTh: OCHOBHBIC NMPUHIIUITEI HH()OPMAITHOHHO-
Paboraer CO | MMOMCKOBBIX CHCTEM, IPUEMBI PabOTHI ¢ HAYYHOU
crieuanbHON U MCTOAMYECKOW JUTepaTypel B o0nactu
METOJIMYSCKON LIUTOJIOTUU U CUCTEMATUKH MPOKAPHUOT.
JIMTEPATYPOH, YMeTb:  OCyWIECTBISATH  IIOMCK  HAy4dHOH
pedepupyet Hay4dHBIE | TUTEpATypbl IO TEME HCCJICJAOBaHUS, €€
TPYIbl, COCTaBJSeT | peepupoBaHne, W3NAraTh M  KPUTHYECKH

HAay4YHbIC aAHATUTHYECKUC
0030pBI.

aHAJIM3UPOBATH ITOJIyYaeMyl0 HH(POPMALIUIO.
Brnaners: HaBbIKaMy HanucaHus U 0QOPMIICHHS
pedepatos, MOATOTOBKH JIOKJIaJI0B "
MaTEpHasIoB K MPE3EHTALMAM 10 OIPEIEIEHHBIM
TeMaMm.

IIK-2
croco0eH
BBLIEIICHNS,

MPUMEHSATh ~ METOJIbI

KYJIbTUBPOBAHUS,
OmMHMCaHus W WISHTH(UKAIMH
MUKPOOPTaHU3MOB, HUCIOJIb30BaTh
HABBIKM PabOTHI C COBPEMEHHOM
anmapatypod B JabOpaTOpHBIX H

MIPOM3BOACTBEHHBIX YCIIOBHSIX,
OpraHHU30BaTh paboty B
MUKPOOHOJIOTHIECKHUN

71a00paTOpud B COOTBETCTBHHM C
TpeOoBaHMsIME ~ O€30MaCHOCTH |
OXpaHbl Tpy/a.

MK 23
Ucnonb3yer

BBIIETICHNS,
KYJIbTUBUPOBAHUS,
UACHTU(DUKAIIAN
MHUKPOOPTaHU3MOB u
CIOCOOBI NX XPaHEHUS.

METOAbI

3HaTh: NPUHIMIBI UACHTH()HUKAIIMKA POKAPHUOT,
CXeMbI WICHTU(DUKAIUN OaKTepuil BaKHEUIIIHX
TaKCOHOMHUYECKHUX TPYIIIL.

YMeTh: OCYILIECTBIIATh UACHTU(DUKALIHIO
MPOKAPHOT.
Brnagets: MeromamMu, HEOOXOOUMBIMHU IS

H3y4eHUsT MOP(OIOrHUECKUX, IIUTOIOTHUECKHX,
KYJIbTYPaIbHBIX, (DU3HOJIOT0-OMOXUMHUUECKUX H
JIPYTUX TIPU3HAKOB OakTepui, HEOOXOIMMBIX
JUTSE UX MICHTH(DHUKAIIH.

Hﬂl{ 1IK 2.4
[Ipencrasnser
pe3yIbTaThl
MHKPOOHOJIOTHIECKUAX
WCCIICNOBAaHUM B  BHJC
oTYeTa.

3HaTh: CTPYKTypy OTYeTa IO JabOpaTOPHBIM

paboram; TpeOoBaHUS, TNPEOBIBISIEMBIE K
0 OPMIIEHUIO OTYETOB.

YMerTs: aHAITM3UPOBATH pe3yIbTaThI
HCCIICIOBaHHH, IpyNITUPOBAThH 1704 B

COOTBETCTBHH CO CTPYKTYpPOH OTUETA.

Brnagers: mpuemMaMy HammcaHUst OTYETOB IIO
mabopaTOpHEIM paboTaM MHUKPOOHOIOTHIECKOTO
pouIIsL.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHbI

O0BbeM TUCHUILIMHBI COCTABJIfAET 4 3a4eTHBIX eIUHNIbI, 144 yaca, B ToM yuncJiie 0,97 3a4eTHbIX eTHHHIL, 35 YacOB HA IK3aMeH.

W3 HUX pean3yeTcs ¢ UCIIOJIb30BAHUEM AJICKTPOHHOTO OOYUCHHUS U AUCTAHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOIOTH 29 4acoB.

®opma NPOMeKYTOYHOM aTTecTALMU: YK3aAMEH.

4.1 Couepmanne AUCHUILVIMHBI, CTPYKTYPHPOBAHHO€ IIO TEMaM, ¢ YKa3aHUEM BHI0B y‘leﬁHbIX 3aHATHH M OTBEJEHHOI0 HA HHX
KOJIN4YeCTBaA aKaAeMHUYCCKHUX YaC0B

Ne Paznes nucnumiInHbl/ TEMA - Buner yaeOHOI paboThI, ®opMa TeKylIero
n/H O | BKIIOYAs CAMOCTOSTEIIbHYIO paboTy 00yJarmuxcs, | KOHTPOJIsI
= E MPaKTUYECKYIO MOATOTOBKY U TPYJAOEMKOCTh ycneBaemMocTu/
2 S (B yacax) dopma
o g NPOMEKYTOYHOMH
5z, KonrakTHas paboTa npemnogaBares ¢ =
= o 2 arrecTauuu
=) o0y4armuMucs =
@ 2w S (mo cemecTpam)
S o, % & =
ol & = 2 S K
gl 7 g £ | Jexums | Cevunap/ KoncyabTanus 5
£ g = = IpakTHueckoe, S g
8 9 é’ S JabopaTopHoe 6! =
R = 3ansaTue/ =
1 2 3 4 5 7 8 9 10
1 Komnoxsuym
Baenenne 5 0,5 1 ITucemenHas pabota
Paspnen 1. IluToJi0rus npoKkapuor 5
2 Komnoksuym
TectupoBanue
Tema 1. Opranuzamust 1 QYHKIIUH CTPYKTYp 5 | 231 10 8 01 5 CocraBieHue coBapst
IIPOKAPUOTHOM KJIETKH ’ ’ TEPMHHOB
Oryer 1o
nabopaTtopHoi paboTte
3 | Tema 2. Cnoco0bl  pasMHOXKeHHS | ¢ | 5 ¢ 1 05 ) 1 ;i?;ﬁ ;gigﬁe
i) H
MIPOKAPUOTHBIX KIIETOK Cocrasrienne cosaps




TCPMHUHOB

Tema 3. Mopdonorudeckas nuddepeHmpoBka
Y YPOBHU KJICTOYHOW OpPTaHU3AIMH TPOKAPHOT

7,1

0,1

Konnoxksuym
TectupoBanue
CocraBieHue cioBaps
TEPMUHOB
Otuer 1o
nmabopaTopHOii paboTre

Tema 4. [MuTonormyeckue  METOIBI
HCCIEA0BAaHUS MUKPOOHOM KIICTKH

Otuer 1o
nabopaTopHOit paboTte

Paspnen 2. CucremaTuka npoKkapuor

Tema 5. IIpuHIIUNIBI CUCTEMATUKHA TPOKAPUOT

6,1

0,1

Konnoxksuym
TectupoBane
CocTtaBieHue clIoBaps
TEPMHHOB

Tema 6. Unentudukanus npokapuor

20,1

15

0,1

Komnoksuym
CocTtaBieHue cioBaps
TEPMHUHOB
Otuet o 1abopaTopHOA
pabote

Tema 7. Cucremaruka apxei

9,2

0,2

Komnoksuym
Pedepatsr / moxmaast
CocraBneHue croBapst
TEPMHUHOB
CocTaBJeHHe KapTO4YeK

10

Tema 8. CucremaTnka OakTepuit

24,4

14

0,4

Komnoxsuym
Pedepatsr / noknaast
CocTaBieHue cioBaps
TepMuHOB COCTaBIICHHE
KapTo4yeK

35

DK3amMeH




4.2 Il;1aH BHeayIMTOPHOI CAMOCTOSITEJIbHOM Pa00oThl 00yYaAIOIMXCS M0 JUCHUILINHE

CamocrosiTenbHas paboTa 00yJarommxcst

Y4eOHO-MeTOoIMYECKOE 00ecIIeueHne

Cemectp | Hassauue paszena, TeMbl . Cpoku Tpynoe | OueHouHoe CaMOCTOATENbHOM PabOTEI
Bun camocTosiTensHOM paboTHI MKOCT | CPEACTBO
BBINOJTHEHHS
(gac.)
[MoxroroBka K mTpakTHUeCKOMy 3aHATHIO  (KowtokBuyM Ne 1) ¢ K Bepemraruna B. A. OcHOBBI 0011ell TUTONOTHN
. OJUIOKBHYM
UCTIONB30BaHUEM KOHCIIEKTA JIEKIIUH U PEKOMEHIYEMOM JIUTEPATYPHIL. YM |/ B. A. Bepemarmma. — M. : Hsa. uentp
5 Beenenue 3 men. 1 [Tucbmennas | Axanemus», 2007
IMucemennast paboTa: cocraBneHWe TaOMMIBl «YUYepTel CXOACTBA H pabota > :
pas3nuuusl apxel ¢ MPOKAPHOTAMH U SyKapHOTaAMM».
5 Pazzen 1. Ilutosiorusi npokapuor
[MoxroToBka K MpaKTUIECKUM 3aHATHAM (KOJUTOKBUYMBI Ne 2, 34,5, 6) ¢ Komtoxkeuym (['yces M. B. Mukpo6uosorus : yue6. Juis CTy.
HCTONB30BaHUEM KOHCIIEKTA JIEKIIUH U PEKOMEHyEMON TUTEPATYPHIL. Tectupopanue [By308/ M. B. I'yces, JI. A. Muneesa. — M. :
3arnoHeHe CI0Bapsi TEPMUHOB (ITHCbMEHHAsI paboTa). Cocrapnenne |Axanemns, 2006. — 462 c.
CaMOCTOSTENbHOE U3YUEHUE U BBINOIHECHHUE 3aJaHHIA: crnosaps geprCOB ?/I I/]IS %HKPOGH(’E:FHI’/II /A .
erpycos, 1. B. Korosa. — M. : U311, teHT
1) MeTtonb! BBISBICHUS KAIICyJT U XKT'yTUKOB Y TIPOKApHOT. TEepMHHOB « AKI;.ZQMI/;SI» 2006, — 350 ¢ Al LICHTP
, . .
2) [BmwxkeHue TPOKAPHOT MO THIY POCHHS. JIBrxKeHHE CIUPOXET. Bepemarsa B. A. OCHOBbI 06IIei HTONOTHH
[MoararuBaroimuii THI 1BMOKEHHS. [BI)KEHUE 1O THITY CKOJIbKCHUSI. / B. A. Bepemarusa. — M. : U3, nentp
3 OTnuuuTeNnsHbIC 0COOEHHOCTH AMII0JI0KUTEIIBHBIX u
Tema 1. Oprammsauus u ) . rp «Axagemus», 2007.
5 F— crovicryp | PAMOTPHIATEIBHBIX OaKTepHii. IIpusectu npumepsl| 4,5,6,7,8 5 MenuiuuHCKas 1 CAaHUTapHas MUKPOOHOJIOTHS /
Y . PYKTYP TPaMIOJIOKUATEIFHBIX U TPAMOTPHUIIATEIBHBIX OaKTEpHIA. HEI. A. A. BopoObeB [u np.]. — M. : Akanemus,
MIPOKAPHOTHON KIIETKH 2003, — 463
4) OcobenHocTn cTpoeHHs 0a3aJbHOTO TeNa Yy I'PAMIIOJIOKUTEIBHBIX H -—4ab5c.
rpaMOTPHIATENBHBIX OaKTepHil (3apHCOBATH CXEMBI). B”T‘Iﬂga 0. . Mg‘ﬂ‘ﬂ“ HpaKTHgyM ) IE)O
5) CocraBuths Tabnuumy «PasHooOpasue MeMOPaHHBIX CTPYKT MHKPOOHOJIOTHH - y4eh."METO/L. H0CObHE /' L.
H) OKADHOT 1y P P TPYKIYP Y ®. Barunna, H. E. Bykosckas, O. A. JKunkuHa.
6p C P ) 6 B — Upkytck : U3n-Bo UpkyT. yH-Ta, 2009. — 130
) CocTtaButh Tabnuipl: «BHYTPUKIETOUHbIE CTPYKTYpPBl HPOKAPHOT» U Oruerno ¢ Jlexum-npesenrammn  (JUOC  UTY -
«3aracHsle BELIECTBA NPOKAPHOT» naGopatopHoii |https://educa.isu.ru)
Hamucanue ordera no JlaGoparoproit padore Ne 1. pabore Basbl 1aHHbIX, HHOOPMAIMOHHO-CIIPABOYHBIC
MTOMCKOBBIE CHCTEMBI (CM. pazfen 5)
IloxrotoBka K TpakTHUECKOMY 3aHATHIO  (KoutokBuyM Ne 7) ¢ Komnoxeuym |I'yce M. B. Mukpo6uonorust : y4ued. st CTyz.
UCTIONB30BAHUEM KOHCIIEKTA JIEKIIMU U PEKOMEHIYEMOM JIUTEPATYPEIL. Tecruposanue (By30B /M. B. I'yces, JI. A. Muneesa. — M. :
3arnoyiHeHHE CIOBAPS TEPMHUHOB (MMMChbMEHHAs paboTa). Cocrasnenme |Akazemns, 2006. — 462 c.
Tema 2 Crioco6m croBapst HerpycoB A. WM. Mukpobuonorus / A. W.
i Hetrpycos, U. B. KoroBa. — M. : U3n. uen
5 Pa3MHOXKEHUs 9 Hen 1 TECPMHUHOB py Al CHTP

MMPOKApPHUOTHBIX KJICTOK

«Axagemus», 2006. — 350 c.
Jlexuuu-npe3eHTanun (BUocC
https://educa.isu.ru)

ba3bl 1aHHbBIX, HHOOPMAIIMOHHO-CIIPABOYHBIE U
TTOWCKOBBIE CHCTEMEI (CM. pazfen 5)

ury -
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CamocrosiTensHas paboTa 00y4Jaromuxcst

Yu4eOHO-MeTOAMUECKOE OOeCTIeueHrE

OrneHodHOE i
Cemectp | Hazpanue pazgena, TemMbl . Cpoku Tpynoe 1 CaMOCTOATENEHOM paboTEI
Bun camocTosTensHOM paboThI MKOCTh | CPEACTBO
BBITIOTHEHUS
(dac.)
[MoaroroBka K mpakTUUECKOMY 3aHATHIO (KOIokBUyM Ne 8) ¢ Komnokeuym |I'yces M. B. Mukpo6uosnorus : y4e6. 11 CTya.
UCTIONB30BAHUEM KOHCIIEKTA JIEKIIMU U PEKOMEHYEMOM JIUTEPATYPHI. Tecruposanue (By3os /M. B. I'yces, JI. A. Muneesa. — M. :
[lpuBectH mpuMepbl CcanpoGUTHBIX H  MATOTCHHBIX  OaKTepHid, Cocrapiienue |Axamemus, 2006. — 462 c.
06PA3YIOLINX SHAOCTIOPHL. crnoaps Herpycos A. M. Muxpo6uonorus / A. 1.
Hetpycos, 1. b. KotoBa. — M. : 131. neHr,
3arnoJHeHHe cI0Bapsi TEPMUHOB (ITMCEMEHHAs padoTa). TCPMUHOB « AKEI ZeMH’;{» 2006, — 350 Al HeHTP
Tema 3. Mopdonoruueckas| Hancanne oruera no JlaGoparoproii pa6ore Ne 2. Oruer no Pt ; . y
o |Jlekmuu-ipesentanun~ (OUOC  UTI'Y -
IudpepeHITIpPOBKa u nabopaTopHOit ;
5 . 9 men. 2 paboTe https://educa.isu.ru)
YpOBHH KICTORHOH Ba3pl maHHBIX, HHPOPMATHOHHO-CIIPABOYHBIC 1
OpraHu3alin MpOKapuoT MTOUCKOBBIE CHCTEMBI (CM. paszen 5)
Bsatunna O. @. Manblii npakTHKYM 110
MHKpoOuosorun : y4ed.-meron. mocodue / O.
®. Bsatuuna, H. E. Bykosckast, O. A. )Kunkuna.
— Upkytck : U3n-Bo Upkyr. yH-Ta, 2009. — 130
c.
5 Paznen 2. CucreMaTuka npoKapuoTt
IloxrotoBka K IpakTHYeCKOMY 3aHATHIO (komokBuyM Ne 9) c I'yceB M. B. Muxpo6uosorus : y4ed. aj1s cTyI.
UCTIONB30BAHMEM KOHCIIEKTA JIEKI[MU M PEKOMEHYEMOU JIMTEPATyPEL. By30B / M. B. I'yces, JI. A. Muneesa. — M. :
3armosHeHHe cnoBaps TePMUHOB (MMCbMEHHAs paboTa). Axanemus, 2006. — 462 c.
Brimonnenue 3amaHus MO HOMEHKIAType OakTepuil (ykaszaTh, ¢ 4YeM Hetpycos A. . MukpoGuonorua / A. L.
CBSI3aHO Ha3BaHUE pOJa, M HA YTO YKa3bIBA€T BHUIOBOM SMUTET Hetpycos, U. b. Kotoa. — M. : U3n. ueHtp
p poa, y A y KonnmokBuyM |«Axanemusy», 2006. — 350 c.
Tema 5 S — YKa3aHHOTO psizia GakTephi). TectupoBane |3apapsun I A. Beenenne B
5 ) P 10 Hep. 3 CocTaBJIeHHE |IPUPOIOBEAIECKYI0 MHKPOOHONIOTHIO: YueO.
CUCTCMATHKH IIPOKApHOT croBaps mocobue / I'. A. 3aBap3un, H. H. Konorunoga.
TEPMHHOB |~ M. : KawxHblil 1om «YHEBepcuTeT», 2001. —

256 c.
Jlexuuu-npe3eHTanun
https://educa.isu.ru)
ba3pl naHHBIX, HHHOPMALMOHHO-CIIPABOYHBIE U
TTOWCKOBBIE CHCTEMEBI (CM. pazfien 5)

Gouoc wury -
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CamocrosiTensHas paboTa 00y4Jaromuxcst

Yu4eOHO-MeTOAMUECKOE OOeCTIeueHrE

Ome i
Cemectp | Hazpanue pazgena, TemMbl . Cpoku Tpynoe HCHOHHOE CaMOCTOATENEHOM paboTEI
Bun camocTosTensHOM paboThI MKOCTh | CPEACTBO
BBITIOTHEHUS
(uac.)
IlonrotoBka K mpakTHUecKoMy 3aHATHIO (komnokBuyM Ne 10) c I'yces M. B. Mukpo6uonorus : yueb. 171s CTyA.
HCIIONB30BAHUEM KOHCIIEKTA JIEKI[MU M PEKOMEHYEMOU JIMTEPaTyPHL. By30B / M. B. I'yces, JI. A. Muneesa. — M. :
3anoJgHeHue CI0Bapsi TEPMUHOB. 11 nen. ﬁKaHeMm’ 2AOO6I/’I_ &6 2. 6 N
Hanwucanue otuera no JlaboparopHoii padote Ne 3. CTpycoB - A. . AMHKPOOHOIOrHA C
PATOPHOI p Kosoksuym Herpycos, U. B. Koroa. — M. : U3z, meHTp
16 Hen. Cocrasienue «Axagemus», 2006. — 350 c.
Tema 6. Wnentnoukamus CJ10oBaps Baruuna O. ©. Manplii NOpakTUKyM IO
5 POKAPHOT 3 TEPMHUHOB  |MHKpoOMOJIOrHH : ydeb.-meTon. mocobue / O.
pOKap OTyer o ®. Barunna, H. E. Bykosckas, O. A. JKunkuHa.
1abopaTopHOii |~ Upkyrck : U3n-Bo Upkyt. yu-Ta, 2009. — 130
paboTte ¢
Jlexuuu-npeseHTauun (BUOC ury -
https://educa.isu.ru)
Bazsr JaHHBbIX, I/IH(l)OpMaL[I/IOHHO-CHpaBO‘-IHLIe u
MTOUCKOBBIEC CHCTEMBI (CM. pazen S)
INogroroBka Kk mpakTUueckoMy 3aHATUIO (KominokBuymMy Ne 11) c I'yceB M. B. Mukpo6uonorns : y4eb. I1s CTyz.
. Konnoxsuym /M. B. T A .
HCTIONBE30BAHUEM KOHCIIEKTA JIEKIIMU U PEKOMEHYEMOM TMTEPATyPBL Pedeparst / By308 / M. B. T'yces, JI. A. Muneesa. — M. :
3amnoJHeHHe CIoBaps TEPMUHOB. oK pa Axanemus, 2006. — 462 c.
CocTaBneHue kapTodek 1o ¢unam goMeHa Archaea. AOKIAfibt  Hetpycos A. WM. Mukpobuonorua / A. M.
o CocraBnenue |Herpycos, U. b. Korosa. — M. : Usn. uentp
5 Tema 7. Cucrematrka apxeit 12-13 men. 4
cinoBaps  |«Axanemus», 2006. — 350 c.
TepMUHOB  |JIeKIMH-TIpe3eHTALIH BGuoc wury -
Cocrasnenue [Nttps://educa.isu.ru)
KapTOUeK Ba3p1 naHHBIX, HHPOPMAITHOHHO-CIIPABOYHEIC 1
MTOWCKOBBIE CHCTEMEBI (CM. pazzen 5)
[MoxroToBka K MpPaKTHYECKOMY 3aHATHIO (KOJUIOKBUYMHI 12 — 16) ¢ I'yceB M. B. Mukpo6uosorus : yue6. ajis CTyA.
N Komnoxksuym /M.B.T I A M M. -
HCIIOJIb30BAaHUEM KOHCIIEKTA JIEKIIMH U PEKOMEH1YEMOU JINTEPATYPHI. Pedepars! / BYy30B - b. lyces, JI. A. MuHeeBa. — M. :
3anoyHeHue CI0Baps TEPMHUHOB. oK pa o Akazemus, 2006. — 462 c.
CocTaBneHne KapTodek Mo BakHeimuM ¢uiaM goMeHa Bacteria. JOKIan Hetpycor A. W. MuxpoGuonorna / A. M.
5 Tema 8. Cucrematuka 14,15, 16, 17 5 CocraBnenue |Herpycos, . b. Koropa. — M. : U3x. ueHTp
Oakrepuit He. croBaps «Axkagemus», 2006. — 350 c.
TepMuHOB |JleKumu-mpesenrtammn  (SMOC  UT'Y -
Cocrapnenue |Nttps://educa.isu.ru)
KapTOUeK Ba3bl gaHHBIX, THPOPMAIIHOHHO-CITPABOYHBIE H

TIOMCKOBBIC CUCTEMBI (CM. pa3zaen 5)

W3 HuX 00BEM caMOCTOSITEIbHOH pabOThI C WCIONB30BAHUEM 3JICKTPOHHOTO OOYYEHUS W JUCTAHIIMOHHBIX

00pa3oBaTenbHBIX TEXHOIOTHH (Jac) — 5
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4.3 Conepxxanue y4eOHOro MaTepuasa

BBenenue

[TpokapuOTHBIE U 3yKapUOTHBIE MUKPOOPTraHU3MbI, OCHOBHBIE Pa3INUMsL.

[TonoxeHue MpOKapHOT B CHCTEME KUBOro Mupa. Apxen u Oakrepuu. OcoOeHHOCTH
apxeH, 4epThl CXO/ICTBA U OTINYHUS C OAKTEPUSIMU U 3yKapHOTaMHU.

Pazgea 1. inTO0/10rUs1 POKAPUOT

Tema 1. Opranusanusi 1 QyHKIUH CTPYKTYP NPOKAPHOTHOM KJIETKH

Mopgonozus npoxapuom.

Pasnoobpasue membpanuvix cmpykmyp y npokapuom. YHUTapHbIE W HEYHUTApHBIC
meMOpaHnbl. lluToriazmMaTiueckass MeMOpaHa OakTepuil: XMMHMYECKHMH COCTaB U CTPYKTYypa.
OCO0EHHOCTH XMMHUYECKOTrO COCTaBa IMTOIIa3MaTHYecKol MeMOpanbl apxeidl. OmHocnolHas 1
OucioiiHas HUTOIUIa3MaTHYecKas MeMOpaHa apxeil. yHKIMK UTOIIIa3MaTUYECKONH MeMOpaHbl
npokapuoT.  MexaHU3MBl ~ MEMOpPaHHOTO  TpaHCIOpTa.  BHYTpUIMTOIUIa3MaTHYECKHE
(MHTpaLUTOIUIa3MaTHYeCKHe) MeMOpaHbl OakTepuil. BHyTpunuToiasmMarnueckue MeMOpaHsl y
(OTOCHHTE3UPYIOIUX U XeMOTPO(DHBIX OakTepuid, UX QyHKIINH.

Knemounas cmenxa npoxapuom. CtpoeHue, XMMHUUYECKHIl cocTaB. KierodHas cTeHka
IPaMIIOJIOKUTENBHBIX OakTepuil. KierouHnas cTeHka rpaMoTpuLaTenbHbIX OakTepuil. HapyxHas
MeMOpaHa M MepHUILIa3MaTHYECKOe MPOCTPaHCTBO. OCOOEHHOCTM XHMMHUYECKOro cocTaBa M
CTPOCHHS KJICTOYHBIX CTCHOK apXxeil. OYHKIMH KICTOYHON CTCHKHU pokapuoT. [Ipokapuotsr 6e3
KJIeTo4HOM cTeHkH. L-popmel. IIpoTomiacTsl u cheporiacTsl.

T'enemuueckuti annapam npokapuom. Hykneoun. IIpokapuoTuyeckas XpoMocoma.
[Tna3muasl. MoOusIbHbBIE TEHETUYECKUE 3JIEMEHTHI.

Lumonnasma. OOmMMIA XUMUYECKUI COCTaB LUTOIIA3Mbl. LlUTO30/1b — pacTBOpUMBIN
KOMITOHEHT I[UTOIIa3MBl.

Pubocomwvr. Ctpoenue pudbocom. Xumudeckuit coctaB. DyHkunu pudocoM.

Cneyuanusuposannvlie  KomMnapmmenmsi. A3POCOMBI, KapOOKCHCOMBI, XJIOPOCOMBI,
(¢uKOOMIMCOMBI,  MAarHeTocoOMbl.  AHAMMOKCOCOMa  IUIAHKTOMHUIETOB.  Jlerpagocomsl,
IIallepOHMHBI, IPOTEACOMBI — MUKPOKOMITAPTMEHTHI, 00€CIIeUNBAIOIIIE TOCTTPAHCIIALIUMOHHBIN U
MOCTTPAHCKPUIIIMOHHBIA KOHTPOJIb.

Brnovenuss 6 npoxkapuomnou Kiemxe. 3allacHble BEIECTBA: TJIOOYJIBI  KHUPHBIX
MOJIMOKCUTUJIPOKUCIIOT, TJIOOYIIBI Cephl, MONNCaxapyuIHble TpaHyIbl, NodupocaTHbIE TPaHyJIbl
(BONIOTHH), UMAHO(UIMH, JHIUIBL, YIJIeBOAOpoIbl. benkoBele BrimtoueHus Bacillus
thuringiensis — kpucTamibl 8-3HIOTOKCHHA.

Tlosepxnocmuvie cmpykmypvl 6axmepuanvhot Kiemxu. Kamncynbl, CIU3UCTbIE CIOU U
4yeXJbl. XUMHUYECKUH COCTaB KallCyll, CIM3MUCTBIX CJI0oeB, 4yexyioB. Llemmtonocombl. @yHKIMH,
3Ha4YeHue A7 KiIeTKU. JKryTHKH 1 MeXaHU3M JBMKeHUs OakTepuil. TUnbl ABMXKEHHSI TPOKAPHOT.
Takcucel y moABMXHBIX (popM OaKTepHil: XeMOTaKCHC, adPOTAKCUC, POTOTAKCUC, MATHUTOTAKCUC
U Jpyrue Buabl TakcucoB. PumOpun. Knaccudukanms ¢umOpuil, XMMHUYECKHH COCTaB,
GyHKIHIH.

Tema 2. Cnioco0bl pa3MHOKEeHHS MPOKAPHOTHBIX KJIETOK

PaBHOBennkoe OMHapHOE MoIepeyHoe jAejieHne. MHOXECTBEHHOE JIEJIeHHE Y HEKOTOPbIX
mano6akrepuid. I[loukoBanue. Konbtoramus. F-numm. Knetounsle nukisl npokapuoT (Oarun,
IPOCTEKOOAKTEPUIt, MUKCOOAKTEPHIA).

Tema 3. Mopdosornueckass 1ud¢epeHINPOBKA U YPOBHU KJIETOYHONH OPraHU3alUH
NPOKAPUOT

[Tokosimuecst (GOpMBI: LUCTHI, aKMHETHl UAHOOAKTEPH, IK30CIOPHI OaKTEepUid, 3K30- U
SHIOCHOPHl AKTHHOMHIIETOB, SHAOCHOPHI TI'PAMIIOJIIOKHUTEIbHBIX OakTepuil. 3aKOHOMEPHOCTH
GbopMUPOBAaHUS DHIOCIOP, CTPOCHHE, XHUMHUYECKUH COCTaB. YCTOWYMBOCTH CIOp K
9KCTPEMaAJIbHBIM BO3JEHCTBUAM, IPOJOJDKUTEIBHOCTD KU3HU criop. MHakTuBamnus cnop. Crtaauu
IIpopacTaHus CHOpP: aKTUBALIMsS, HadyaJbHas CTAAMs, CTaANus POCTa. DK30CIOPbl AKTUHOMHULIETOB:
CTPYKTypa, XHUMHYECKHH cocTaB, GyHKIuH. Mopdosorndeckue OCOOCHHOCTH: CIIOPHI
OJIMHOYHEIE, B MTapax, B IEMOYKax; (hopMa CIIOPOHOCLIEB U MX PACHOJIOKEHNE Ha OCHOBHOH TH(e.
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OcobeHHOCTH  3HAOCHOP aKTUHOMUIETOB. (OOpa3oBaHME CHELUATU3UPOBAHHBIX  KJIETOK
(reTepoluCThl [UAHOOAKTEPHH, OaKTEepOuabl KIyOCHBKOBBIX OakKTepuil), CIyXamux s
bukcanuu MoJeKyssipHoro azota. Mopdosnoruuecku nupdepeHIupoBaHHbIE KIETKH, CIyXKallue
JUISL Pa3MHOXKEHUS (TOPMOTOHHUH U 0aC€OLUCTHI IIMaHOOAKTEPUHA).

VYPpOBHM KJIETOYHOH OpraHu3alMM MpOKapHoT. MexaHudeckue oObEeIUHEHUs (arperarsl)
OJITHOKJIETOYHBIX IPOKAPUOT KaK NPEANOCHUIKA BOSHUKHOBEHMSI UCTUHHOM MHOT'OKJIETOYHOCTH.
MHOroKJIeTOYHOCTh Y aKTUHOMUIIETOB M IUAHOOAKTEPUHA.

Tema 4. IluTosioruyeckue MeToAbl HCCIEA0BAHUSI MUKPOOHOH KJIETKH

[{uTtonoruyeckre MeTo/ibl, MPUMEHSIEMbIE K MUKPOOpPraHU3MaM. BuTanbHoe ncciieioBaHue
KJIETOK MUKPOOPTaHU3MOB C IOMOIIBIO CBETOIOJBHOW, TEMHOMOIBHOH, (Pa30BO-KOHTpACTHOU
MHUKPOCKONHUU. JIIOMUHECLIEHTHAass MHUKPOCKONHUSA C MCIIOJb30BaHUEM (IIyOpEeCLUPYIOIINX
Kkpacurteneil. M3ydenue (HUKCHPOBAHHBIX, OKpAIICHHBIX KJIETOK OakTepuil ¢ IOMOIIBIO
CBETOIOJIBHOIO  MMKpPOCKOINA.  DJIEKTPOHHO-MUKPOCKOIIMYECKOE  HCCIEJ0BaHHE  KJIETOK
(mpocBeunBarolas ¥ CKAHUPYIOIIAasi MUKPOCKOIIHS).

Pa3pnen 2. CucremaTnka nmpoKapuoT

Tema S. IIpyHIUNBI CHCTEMATHKHY IPOKAPUOT

Cucremaruka 1 TaKCOHOMHMsI ITpoKapHoT. Kareropuu takcoHoMuu: 1oMeH, puna (puiym,
OTJIeN), KJIacc, NOPSAJO0K, CEMEUCTBO, PO, BUM, MOABU, ITaMM. KoHuenus Bujga y npoKapHor.
[ToHATHS «KJIOH», «IITaMM», «BapHaHT» (MOp(oBapbl, cepoBapsl, GaroBapbl, Pe3UCTEHCBAPHI,
natoBapbl M Ap.). Bapumant kak mH(paBuaoBas cucremMaTnueckas kareropus. HomeHkmarypa
IpOKapHOT. MEXIyHApOAHBIH KOJCKC HOMEHKiIaTypbl mpokapuot (International Code of
Nomenclature of Prokaryotes, ICNP).

Knaccupukanus mnpokapuor. MckycctBeHHas kiaccugukanus. @uioreHernyeckas
kinaccupukanus. TpexmomenHas cucrema K. Bése. DBomronmonHas cucremaruka. J[Be
OCHOBHBIE BOJIIOLIMOHHBIE JIMHUU MPOKapHoT — AoMeH Archaea u nomen Bacteria.

['eHOTHNIMUECKHE XapaKTEPUCTUKHM M (PUIOT€HEeTHYECKHE CBA3M MHMKPOOPTaHH3MOB.
XeMoTakcoHOMUS. CEpONOrnuecKue METOIbI B CUCTEMATHKE.

Onpenenurenu Oaxkrtepuil. IlpuHUIMIBI cHcTeMaTH3allMd TPOKAPHUOT B OIpENEIUTENe
bepmxu (bepmxu, 1994). ®dunorenernueckas cucrema kiaccupukanun B PykoBoactse bepmaxu
o cucreMatudeckoi Oakrepuonoruu (Bergey’sManual of Systematic Bacteriology), 2001-2007
IT.

Tema 6. UnenTupuxanus npokapmuor

OcHOBHbIE TpPHU3HAKH, HUCHOJb3yeMble MpPH HAEHTU(UKALUKU MpokapuoT. Mopdonoro-
KyJIbTypajibHble,  (PU3HOJIOT0-OMOXMMHUYECKHE,  CEPOJIOTMYECKHE, XEMOTaKCOHOMMYECKHE,
JKOJIOTMUECKHE Tpu3HaKkU. [‘eHoTHmHMueckue xapakTepuctuku. OrmnpeneneHue W aHaIU3
HYKJICOTHAHBIX nocienoBarenbHocTelt reHoB 16S pPHK. Mnentudukanus HEeKyJIbTUBUPYEMBIX
MUKPOOPTaHHU3MOB.

Tema 7. CucremaTnka apxei

Homen Archaea. Mopdonornyeckne, XeMOTAaKCOHOMHUYECKHE OCOOEHHOCTH apXei.
OcobeHHocTr MeTaboar3Ma apxei.

Phylum Euryarchaeota. OcHOBHBIE (PU3HOTOTHYECKHE TPYIITHI SBpUAPXEOT. METaHOTEHBI.
OcobeHHocTr (U3MOJOTHH U MeTaboIM3Ma METaHOTeHbIX apxed. KapOoHaTHoe IpIxaHue Kak
OCHOBHOHl cmoco0 momy4yeHuss JHepruu. buocuHTes MeraHa. OKOJOTHYECKHE HUIIN
meraHoreHoB. Pone B mpupone. IlpakTuueckoe 3HaueHHe MeTaHOreHOB. OOIUraTHbIE
JKCTpeMalibHble  rajoduisl  (Kjacc Halobacteria). ®u3uonoruueckue 0COOEHHOCTH
IKCTpEeMaJIbHO Talo(pmiIbHbIX apxeil. Merabonmu3M. CrocoObl MOyYeHHsI HEPTruu: a’polOHOoe
neixanue, ¢otocunte3. OcobenHoctn  OecxmopoduabHOTO  (OAKTEPHOPOIOTICHHOBOTO)
¢orocunTe3za ramobaktepuil. Pacmpoctpanenue ranobakrepuii B mpupone. OOmuratHsie
JKCTpeMalibHbIe TepMoaruaodmisl (kmacc Thermoplasmata) — apxeu, JUIIEHHBIE KJIETOYHOM
creakd.  OcobenHoctrn  Mopdomoruu.  Metabonusm.  TunwuHble  TPEACTABUTEIU.
Pacnpoctpanenue B mpupoze.
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TACK group (Guy & Ettema, 2011). Phylum Crenarchaeota (Garrity and Holt, 2002).
O6mass xapaktepuctuka ¢wuisl. Mopdonorus, XeMOTaKCOHOMHUYECKHE OCOOCHHOCTH.
Mertabonu3m. TemrepaTypHbIii quarna3on pocta. Mecra oOutanus. TUIUYHBIC TPEICTABUTEIN
KpPEHapXeoT.

Superphylum Asgardarchaeota (Katarzyna Zaremba-Niedzwiedzka, et al., 2017) — Ttumn
apxe#, Brmovaromuid Thorarchaeota, Lokiarchaeota, Odinarchaeota, Heimdallarchaeota.

Superphylum DPANN (Rinke et al., 2013), oObeauHSIOMNI pa3IMYHBIC THIIBI
HaHOpa3MEepHBIX apxei. MetabomusMm. Dxojormyeckue Humu. Phylum Nanoarchaeota. Pon
Nanoarchaeum — cumGuoHTHI apxeii poga Ignicoccus.

Tema 8. CucremaTuka 0akTepui

Homen  Bacteria. IlpusHanabsie  Quibl  (KyJbTUBHUpYeMble  Oaktepuu). Duisi,
00BbEeTMHSIONINE HEKYIbTUBUPYEMbIE OaKTEpUH.

XapaktepucTuka BaxHeHmmx (rr qomeHa Bacteria.

Owra Actinomycetota (Goodfellow, 2021). OOGmasi xapakTepucTHKa aKTHHOOAKTEPHii:
Mopdosorus, MeTaboJi3M, OTHOIIEHHE K (aKkTopaM cpellbl, MecTa oOuTaHus. BaxHeiimme
peCTaBUTENN (UL

Ouna  Bacteroidota. O0mas xapakrepuctuka. Kmacc Bacteroidia, xapakTtepucTuka
TuroBoro pona Bacteroides. 3uadyenue OaktepommoB uis 4denoBeka. Kiacc Flavobacteria,
snauenue ¢uaBobaktepuii. Knace Cytophagia, xapakteprctuka pogos Cytophaga, Flexibacter.

@una Chlamydiota — oGuuratHeie BHYTPHKJIETOUYHBIC MAPa3UThl YEIIOBEKA, )KUBOTHBIX U
npocredmx. Mopdosorus, UK pa3BuTHs xiaamuauii. OcOOEHHOCTH MeTaboIM3Ma XITaMUTHH.
3aboJieBanusl, BEI3BIBAEMbBIE XJIAMUIUSIMU.

O®wina Chlorobiota — 3eneHble OJJHOKJIETOYHbIE aHOKCUTEeHHBbIE (HOTOTpOo(HBIE OaKTepuu.
Mopdonorusi, MeTaboIu3M, pacrpoCTpaHEHHE 3€JICHBIX OAKTEPHIA B IPUPO/IC, NX 3HAUCHHE.

O®una Chloroflexota — 3eneHble HUTYAThle aHOKCHTEHHBIE (OTOTpOdHBIE OaKTEpUU.
Ocob6ennoctu Mopdoiorust U MeTaboau3Ma, pacpoCTpaHEeHHE U POJIb B IPUPOJIE.

®una Cyanobacteria — okcureHusle ¢potoTpodHsie 6akrepun. Mopdomorus, MeTadbonnsm,
9KOJIOTHYECKHE OCOOCHHOCTH.

duna Deinococcota (Weisburg et al. 2021). TTopsmok Deinococcales — skcTpeMaibHO
paavoycroiiuuBble OakTepuu. MetabonusMm, (U3HONOTHS, YCTOHYMBOCTh K HMOHM3UPYIOIIEMY
oOmyuenuto. [Topsanok Thermales — TepModuIBHBIE XEMOOPTraHOT€TEPOTO(DHBIE OAKTEPUH.

@una Bacillota (Firmicutes) — ogHa U3 OCHOBHBIX (DUIOTEHETHUECKUX JHHHHA JOMEHa
Bacteria. Kinacc Bacilli. Xapakrepuctuka Tumnooro poaa Bacillus. Mopdonorus, Merabonusm,
JKoJIoTHYecKue ocoOeHHocTH. Pone B mpupose, 3HaueHWe Uil 4YeloBeka. Baxkaeimme
npencrasutenu  poja. Kimace Clostridia. Xapakrepucrtuka TtumoBoro poga Clostridium.
Mopdonorus, 0coOOEHHOCTH MeTab0IM3Ma, pacpoCcTpaHEeHHe U POJib B MIPUPOJE. 3HAUEHUE IS
YeNoBeKa, MPaKTHIECKOe HCITONb30BaHNe. BaxkHelMe mpeicTaBUTEN! poja.

@una Fusobacteriota. Mopdonorus, wmerabonusm, ¢usznonorus. Mecra oOuTaHuA
by300akTepuii, 3HaYCHUE /IS YEITOBEKA.

@Gunym Nitrospirota — a’poOHbIe XeMOIHTOTPO(BI (HUTpU(DUKATOPEI BTOpOW (askbl,
xkene3zo0akrepun). OcobeHHOCTH MeTabonusMa u gusnonoruu. PacmpoctpaneHue B mpupoje,
poJib B KpyroBOpoTax a3oTa, skene3a. @uiaym Nitrospinota — HUTPUTOKUCISIONUE OaKTEpUH
(HuTpUdUKaTOPBHI BTOPOH (hazbl).

@una Planctomycetota — ¢uiorenernyeckn 060co0sIeHHas CrieUalIn3UpOBaHHAs IPyIINa
OakTepuil ¢ HEOOBIYHOW Mopdosornei, (GU3NOIOTHEH W YIBTPACTPYKTYypor KieTku. Kiacc
Planctomycetia. Ilopsinok Planctomycetales: Mopdonorusi, KiIeTOUHBIH LUK, MeTaboIM3M,
pacrmipoctpanenue. [lopsinok «Candidatus Brocadiales». Mopdomnorusi, kieTounasi opranu3aius
aHaMMOKC-TIIIaHKTOMUIIeTOB.  CrenuduuHocTh  MeTabonu3Ma  IMpEACTaBUTENEH  MOpsIKa
«Candidatus Brocadiales». AHaMMOKC — TIpoIiecC OKUCIIEHUS aMMOHUS B TIPOIIECCEe HUTPUTHOTO
JIBIXaHUS B aHaMMOKcocoMe. PacipocTpaHneHne aHaMMOKC-TIIIAaHKTOMHIIETOB.

duna Pseudomonadota (Garrity et al. 2021) (Proteobacteria) — camas kpymHas ¢uia
nomena Bacteria. Kimacc Alphaproteobacteria: xapakTepHCTHKa BaXKHEHIIMX MOPSIIKOB
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(Caulobacterales, Rhizobiales, Rickettsiales). Kmacc Betaproteobactereia: xapakTepucTHKa

BAKHENIINX
Gammaproteobacteria:

(Neisseriales,
XapaKTEePUCTHKA

MOPSIIKOB

Nitrosomonadales,
BaKHEHIITNX

Pseudomonadales, Vibrionales). Knacc Zetaproteobactereia.
duna Spirochaetota (Garrity and Holt 2021). Ocobennoctu Mmopdonoruu. Tuim ABHKCHHS
cnupoxet. Merabonmus3m cnupoxeT. CanpoduTHBIE U TATOT€HHBIC BUJIBL.
®una Mycoplasmatota (Murray, 2021). Knacc Mollicutes. Mopdomnorus Mukoriazm.

Metabommu3m. CanpoduTHbie, CAMOMOTHYECKHUE U TTATOT€HHBIE MUKOTLIA3MbI

IMOpAAKOB

Rhodocyclales).

Kinacc

(Enterobacteriales,

4.3.1. TlepeyeHb CEMUHAPCKHUX, IPAKTHYECKHX 3aHATHIA M J1aGOPATOPHBIX padoT

Ne Ne HaumeHOBaHHE CEMUHAPOB, MPAKTHYECKHX U TpynoemMkocTb OueHoYHBIE dopmMupyemMbIe
n/H | pasjena JadopaTopHbIX padoT (uac.) cpeacTBa KOMIIETCHIM U
M TEeMbI Bcero W3 aux (MHIUKATOPBI)
YacoB | MpaKTH4
eckasi
MOJAroTo
BKa
1 2 3 4 5 6 7
1 Beenenn | KomtokBuym — Ne 1:  «IIpokapuoTHble U 0,5 Komnoksuym IK-1
e 3YKapUOTHBIE MUKPOOPTaHU3MBlI, OCHOBHBIE TTuceMeHHasd WK rx 1
pasmyus. pabota UK i 1.2
[TonoxxeHne NMpoKapuoOT B CUCTEME KUBOI'O MHpA. UK k13
Apxen u 6akTepum».
Paznen 1. lluToJsiorusi npokapuor
3 | Temal KomnoxBuym Ne 2: «Mopdosorus mpokapuot. 0,8 Komnoksuym IK-1
Komwtokeuym Ne  3:  «KmeTounas  creHka TectupoBanue MK 1.1
TIPOKAPHOTY. 0,8 CocTapiieHue HJIK k1.2
Komnoxksuym Ne 4: «PazHooOpasue MeMOpaHHBIX cnoBaps HIK g 13
CTPYKTYP y IPOKAPHOTY. 0,8 TEPMHHOB
Konnoksuym Ne 5: «Iuronnazma u OTuer 1o
BHYTPHKIICTOHbIE CTPYKTYPHI MIPOKAPHOT. 0,8 JTaBopaTopHOit
I'eHeTnueckuii ammapaT MPOKapuoOT». pabore
KomnokBuym Ne 6: «IloBEpXHOCTHBIE CTPYKTYpPHI
OakTepuambHON KJICTKH. Tumer JBHKCHUS 0,8
MPOKAPUOT U TAKCUCHD».
Jlabopatopuass pabora Ne 1. «U3yueHue
MOP(QOJIOTHH, BBISIBIEHHE HEKOTOPBIX CTPYKTYp U 4 MK-2
BKJIIOUEHUH B KJIETKaX OaKTepuii». HIIK g 24
4 | Tema 2 KommokBuym Ne 7: «CmocoObl  pa3MHOKEHUS 0,5 Kosmnoksuym K-1
IPOKAPHOTHEIX KJIETOK. TecTupoBanue K k1.1
Cocrasienue HJIK nxc 12
cIoBaps HJK 15
TEPMUHOB
5 | Tema3 Konnoksuym No 8: «Mopdonoruyeckas 1 Komnoksuym nK-1
muddepeHIMpoBKa M YPOBHM  KJIIETOYHOM TecTupoBanue HIIK k1
OpraHu3alyy IIPOKapHuoOT». CocTaBJieHHe WK 1k 12
JlaGoparopras padora Ne 2: «MeToIbl BBISIBICHHUS 2 cioBaps UK k13
OaKkTepuaNbHBIX YHIOCHOP U KAIICYJI». TEPMUHOB
Ortuer o
nabopaTopHO TK-2
pabore HIK k2.4
Pa3gen 2. CucreMaTuKa NPOKAPHOT
6 | Tema5 Komnoxeuym Ne 9: «IIpuHIWIBI CHCTEMAaTHKH 1 Komnoksuym IIK-1
HPOKApHOT». TecTupoBane HIIK rx 1.4
Cocrasnienue MK nc 12
croBapst HJIK k1.5
TEPMHUHOB
6 | Tema 6 Komnoksuym No 10: «Unenrtudpukays 1 Komnnoksuym MnK-1
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MPOKAPUOT. CocraBnenue HIK 111
Jlabopatoprast pabora Ne 3: «MaeHTHduKanms 14 CIoBaps HIK g1
GaxTepuii». TEPMHUHOB HJIK ke 13
Ortuer 1o IIK-2
nabopaTopHO K k25
pabote HJIK nc 24
Tema 7 Komnoksuym Ne 11: «CuctemaTuka apxei». 2 Komnoksuym nK-1
Pedeparn / MK pc 1.1
JTOKJTAJTBI UK nx 1.2
CocraBieHue UK p 1.3
cIoBaps IK-2
TEPMUHOB LULSTSE
CocraicHue
KapTOUeK
Tema 8 KomnokBuym Ne 12: «@unbr:  Actinomycetota, 1 IIK-1
Bacteroidota, Chlamydiotax. Kosmnoksrym UK 1
KommokBuym Ne  13:  «@umer:  Chlorobiota, 1 Pedepater / HIIK g 12
Chloroflexota, Cyanobacteriay. JTOKJTa bl HIK rx 13
Kommokeuym Ne 14: «®uner:  Deinococcota, 1 CocraBnenue MK-2
Bacillota, Fusobacteriota, Nitrospirota, cIoBaps HIK 1523
Nitrospinotay. TEPMUHOB
KosmokBuym Ne 15: «®una Pseudomonadotay. 1 COCTaBJICHHE
Kommokeuym Ne 16: «®umer: Planctomycetota, 1 KapTOUeK
Spirochaetes, Tenericutes».

4.3.2. Ilepeyenb TeM (BONMPOCOB), BHIHOCHMBIX
CTYJA€HTAMH B PAMKaxX caMocTosATebHOi padotsl (CPC)

Ha CaMOCTOATECJIbHOC H3YYCHUE

1.

Tema

3aganmne

Dopmupyemas
KOMITeTeHLUsI

UK

BBenenue

W3yuuts Bompoc: «Yepthl
CXOZCTBA U PA3NUUuUsl apxell ¢
MIPOKapHOTaMU u
JyKapHOTaMM»,
OTIMYUTEIbHEIE 4epThl
yKa3aHHBIX rpymin
OpPraHU3MOB MPEICTaBUTh B
BU/IE TaOJIULBI (mucrmMeHHast
pabora).

[K-1

HﬁKHKI.I
HﬁKHKI.Z
HrﬂK IIK 1.3

Tema 1. Opranuzauus u

dhyHKIIIH CTPYKTYp
MPOKAapPUOTHOU KIETKH

CamocToaTeNnbHO H3YYUTH
CIIEAYIOIIME  BONPOCHI U
BBITIOJTHUTD 33JaHUS:

1) MeTtobl BBISIBJICHUSI
Kalcyl W OKIYTHKOB ¥y
MIPOKAPHOT.

2) [iBmwXKeHHE INpOKapHoOT II0
TUIy poeHus. JIBuxeHue
cnupoxer. IloararuBaromuit
TUN JIBUKEHUsA. [[BukeHue 1o
TUILY CKOJIbKEHUSL.

3) OTnuYuTeNbHbIE
0COOEHHOCTH
IPaMIIOJI0KUTEIbHBIX u
rpaMOTPHLATEIbHBIX
OakTepHi. TIpuBectn
MIPUMEPBI
IPaMIIOI0KHUTEIEHBIX "

I'paMOTPULIATCIIbHBIX

[K-1

HﬂKHKI.I
HﬂKHKIJ
HﬂKHKIJ
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OakTepuil.

4) OcobeHHOCTH CTpOCHHUS
0a3aIbHOrO Tena y
IPaMIIOJIOKUTEIBHBIX u
IPaMOTPHULATEIIBHBIX
Oaxtepwuii (3apucoBats
CXEMBI).

5) CocTraBuTh TabIUILy
«Pa3HOoOOpazne MeMOpaHHBIX
CTPYKTYP Y MPOKAPUOT.

6) CocTaBuTh TaOITUIIBI

«BHYTpUKIETOUHBIC
CTPYKTYphI ~ TIPOKapuoT» U
«3armacHsie BENIECTBA
MIPOKAPUOT»

3. Tema 3. Mopdonoruueckas | IIpusectu TIPUMEPHI TIK-1 HIIK k1
muddepeHInpoBKa 1 | canpo(UTHBIX W MATOTCHHBIX HIIK 12
YpOBHU KJICTOYHOU | OakTepuii, o0pa3yronmx HIIK nx 13
OpTaHU3AINH TPOKAPHOT SHJIOCTIOPHL.

4. BrmomHuTh 3aJlaHne o TIK-1 UK rx 1

HOMEHKIAType OaxTepwuii WK 1k 12
Tema 5. [puamume! | (yka3aTb, € YeM CBS3aHO UK rx 13
CHUCTEMATHKH MPOKAPUOT Ha3BaHWE poOJa, W Ha HUYTO

YKa3bIBacT BI/IZLOBoﬁ OIIUTET 'y
YKa3aHHOTO psijia OakTepuil).

4.4. MeToanyecKue yKa3aHUs 0 OPraHNU3alHH CAMOCTOSITeJIbHON PadoThl CTY/IEHTOB

CamocrosTenbHas paboTa CTYAEHTOB SBIISETCS COCTaBHOM 4acThi0 yuyeOHOTro Ipolecca u
UMEeT LEeNbI0 3aKpelyieHHne W YIIyOJIeHHe TIONYYEeHHBIX 3HAHWA W HAaBBIKOB, IOMCK U
npuoOpeTeHre HOBBIX 3HAaHUM, a TaKKe BBINOJHEHHE YYEeOHBIX 3a/JaHHi, MOITOTOBKY K
NPECTOSIINM 3aHITHSM, 3a4€TaM U IK3aMEHaM.

Jlnis opraHuzanuy caMoCTOSTEIbHOM paboThI 1o JuctuIInHe «L{utomorus u cucremaruka
IIPOKAPUOT)» UCTIONB3YIOTCS CIEAYIOUINE POPMBI CAMOCTOSTEILHON y4eOHOM paboThI:

- PaboTa HaJ KOHCTIEKTOM JICKIUH.

- [lonGop, n3yueHne, aHaIN3 pEKOMEHIOBAHHOW JIUTEPATYPHI.

- CaMocTosITeIbHOE U3yUeHHE OTACIbHBIX TEM, aparpadoB, He U3JI0’KEHHBIX B JIEKIINU.

- [TonroToBKa K MPakKTHYECKOMY 3aHSATHIO (KOJUIOKBHYMY).

- Hanicanue otuera no pabopaTtopHoii pabore.

- Hantmcanue pedepaToB, MOATOTOBKA JOKIAI0B.

- CocraBieHue cloBapsi TEPMHHOB.

- CocraBiieHHe KapToUueK M0 cUcTeMaTHKe apxeil U GaKkTepHii.

- [TonroToBka K TECTUPOBAHUIO.

- [ToaroroBka k 3K3amMeHy.

[Tucbmennble paboThl. Iy M3ydeHUs: TeM, He U3J0XKEHHBIX B JIEKIIMH, PEKOMEH]YeTCs
UCTIOJIB30BaTh OCHOBHYIO U JIOTIOJIHUTEIBHYIO JINTEPATYPY, & TAK)KE HCTOUYHUKH, HaliJICHHBIC TTPH
OMOIM  MH(OPMAIIMOHHO-CIIPAaBOYHBIX W TOUCKOBBIX. /[l 3akperuieHus Marepuana
PEKOMEHAYETCS JeNlaTh KPaTKUEe KOHCIEKTHI TI0 TEME.

CocraBieHne KapTOUYeK MO CUCTEMaTUKe apxed M OakTepuil (mucbMeHHast pabota). Jlms
3aKpeIuIeHus] MPONUACHHOTO MaTepHajja CTYICHTaM PEKOMEHIYETCS COCTABISATh KAPTOYKH IO
Kax/10i use mo ciexyromemy miaHy:

- Ha3zBanue nomena

- HazBanue ¢uib

- Mopdonorus

- Metabonm3m

- OTHOIIEHUE K (PaKkTOpaM cpebl

- Pacipoctpanenue u posb B Ipupoze
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- 3HayeHue 1 YeIoBEKa

- TunuyHble NpeaCTaBUTEIN

CocraBneHue ciaoBapsi TEpMUHOB (MKUCbMeHHasi paboTa). [l 3aKkperuieHus npoiieHHOro
MaTepuana CTYAEHTBl COCTaBISAIOT CJIOBaph TEPMHUHOB IO IEPBOMY U BTOPOMY pasjeiam
IPOrPaMMBIL.

Pedepar — ¢dopma mucbMEeHHOH pabOTHl, KOTOPYIO PEKOMEHAYETCS NPUMEHSATH IPH
OCBOEHUU BapUaTUBHBIX (MPOGUIBHBIX) IUCHUIUIMH IpodeccuonanbHoro nukia. [Ipeacrasnser
co00i1 KpaTKoe U3JI0KEHHUE COAEPKAHUSI HAYUHBIX TPYZOB, JIUTEPATYpPHI 110 ONPEAEICHHON TEME.
O06bem pedeparta MokeT gocturath 15-20 cTp.; BpeMsi, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb 10 Mecsna. IloaroroBka pedepara moapasyMeBaeT CaMOCTOSITEIbHOE H3yYCHHE
CTYJCHTOM HECKOJBbKUX JIMTEPATYpPHBIX HCTOYHUKOB (y4eOHHMKOB, MOHOrpaduil, HayIHBIX
cTareidi W T.JI.) TO ONpeAcNEHHOW TeMe, HE paccMaTpUBaeMOW MOAPOOHO Ha JIEKIIUH,
CUCTEMAaTH3aINI0 MaTepuaia U KpaTkoe ero uanoxenue. Llenp Hanucanus pedepara — NpuBUTHE
CTYAICHTY HaBBIKOB KPAaTKOTO ¥ JIJAKOHWYHOTO IIPECTABICHUsI COOPAHHBIX MaTepPHaIoB U (pakToOB
B COOTBETCTBUU C TPEOOBAHUSAMU, MPEAbSIBISIEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

[Tpu BbIMOAHEHUM pedepaToB No AUCUUIIUHE «lIUTONOrMS U cHUCTEMaTHKa MPOKAPHOT
0 TeMaM, KacaloUIMMCS XapaKTEepUCTUKU OTAEIbHBIX TPYII apxed u Oakrepuil, ciemyer
IPUJIEPIKUBATHCA CIIEYIOIIEH CTPYKTYPBI:

- TurynbHbIi IUCT

- Conepxanue

- Hctopust OTKpBITHS W H3Y4YCHHs] OCHOBHBIX MpEACTAaBUTENCH cemeilcTBa (TPYIIbI)
OaxTepuii (apxeil)

- CoBpeMeHHas cucTeMaTuKa JaHHOW Tpymibl OakTepuit (apxeii)

- Mopdororus

- Metabonu3m

- OTHo1IeHue K (pakTopaM BHEUTHEH cpeibl

- Pactipoctpanenue u ponb B IpUPOAE, 3HAUCHHUE [T UETIOBEKA

- CHMCOK HCIOJIb30BAHHOM JINTEPATYPHI

[Tpu odopmnenun pedepara crieayeT NPUAEPKUBATHCS TEXHUUYECKHX TpeOOBaHUM,
IpeIbsABISEMBIX K pedepaTam U KypcOBbIM paboTaM, UMEIOIIUXCS Ha Kadeape.

Kpurepun ouenuanus pedepara:

- OLieHKa «OTIMYHOY BBICTABIIAETCS B TOM Cllydyae, eclii B pedepare MOJTHOCTHIO PACKPhITa
Te€Ma, MPOAHAJIU3UPOBAHO COBPEMEHHOE COCTOSIHHUE BOIIPOCA, MaTephasl H3JI0KEH JIOTHYHO,
[OCJIEI0BATENbHO, TMpHUBEeNeHO He MeHee 10 JMTepaTypHBIX HCTOYHMKOB (Cpeau KOTOPBIX
npeoOnagaeT JuTepaTypa 3a mociaeaHue S JeT), pedepaT opopMieH B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAaHUAMH, MPEABABISIEMBIMU K TAKOTO poja paboTam.

- O1leHKa «XOpOUIO» - TEMa PacKpbiTa, MPUBEJEHO JOCTATOUHOE KOJIMYECTBO MaTepuala,
HO TIPU ATOM MaTepuall B HEIOCTaTOYHON CTENEHHM MPOaHAJIM3UPOBaH aBTOPOM, ohopMiieHHe
pedepara COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSIM.

- OLeHKa «yIOBJIETBOPUTEIBHO» - TEMa PAacKpbITa MOBEPXHOCTHO, MAaTe€pUall NPUBEICH
KaK MpocCTasi KOHCTaTalusl (aKkToB, HE MPOAHATU3UPOBAH, B OPOPMIIEHUN UMEIOTCS TEXHUYECKHE
HEJ0CTaTKH, CIIUCOK JIMTEPATYPbl COAEPKUT MEHEE 5 HCTOUHUKOB.

- OneHka «HEyJOBJIETBOPUTEIBHO» - TEMa HE PACKphITa, CKYAHbIH 00bEM MPUBEICHHBIX
MaTepUaoB.

Yemuonii doxnao — 310 coobmienune B Teuenwe 10-15 MuH, B KOTOpPOM CTYIEHT B
JAaKOHUYHOM (hopMe TOIDKEH M3JI0KUTh MaTepuall 0 COOTBETCTBYIOLIEH TeMe, MPUAEPKUBAsCh
CIIEyIOIIEero TIJIaHA: BBEJIEHHWE, OCHOBHAs 4YacTh, 3akioueHue. JloKmax compoBOXKIAETCs
IIPE3EHTALUEH, OTPAXKAIOILIEH OCHOBHBIE IIOJIOKEHMS 110 COOTBETCTBYIOILIEH TEME, BKIIOYAIOLIEH
HarJISIIHBIE MaTepHalibl (CXeMbl, Ta0nuiel, Goto u T.4.). [lo OKkOHYaHWW AOKIama CTYICHTY
3a/1al0T BOIIPOCHI, KaK MPENOJaBaTellb, TaK U CTYACHTHI, HA KOTOPbIE JOKJIATUMK JOJDKEH J1aTh
MCYEPIbIBAIOIINE OTBETHI.

Kputepun onieHHBaHMs yCTHOTO JOKJIaJa:
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- OueHka «OTIAMYHO». B JOKIIaje MOJTHOCTBIO pacKpbiTa TeMa, NPOaHAIU3HPOBAHO
COBPEMEHHOE COCTOSIHUE BOIIPOCA; CTYAEHT CBOOOAHO BIIAJEET MaTepHalloM, HU3JIaraeT ero
JIOTUYHO, TIOCJEI0BATEeNIbHO, JIAKOHUYHO, COOJI0/as OCHOBHBbIE MpaBHJIa KYJIbTYPbl pPEuu.
Jloxiiag compoBOXKIaeTcsl Mpe3eHTaluuel, KOTopasi OTpakaeT OCHOBHBIE IOJIOXKEHMsSI JIO0KJIana,
Ipe3eHTAlUs COCTaBJIEHA IPAMOTHO C COOJIIO/IEHHEM OOIIMX TpeOOBaHUM, MpaBui MWPU(TOBOTO
oopmienus, nojgaun rpaduueckoro marepuaia, UMEIOTCS CCBUIKM Ha IMpHBEIEHHBIE (OTO,
PUCYHKH, CXEMbI U T.J., IPUBOJAUTCS CIIUCOK HCIOJBb30BaHHOM nuteparypsl. [lpu obcyxnenun
JIOKJIaJja CTYAEHT JaeT MCUEpNbIBAIOIIUE, apryMEHTHPOBAHHbIE, KOPPEKTHBIE OTBETHl Ha
BOIPOCHI.

- Onenka «xopomoy». Tema packpeiTa, IPUBEAEHO JTOCTATOYHOE KOJIMYECTBO MaTepuaia,
HO MPU ATOM MaTepuaj B HEAOCTATOYHOM CTeNeHu MpoaHanu3upoBaH aBTopoMm. [Ipesenranus He
B TIOJIHOM CTETEHU COOTBETCTBYET 00IUM TpeOoBaHUsAM. OTBETHI CTyJCHTa HE Ha BCE BOIPOCHI
SBIISIOTCS UCYEPIBIBAIOIIMMH U apTyMEHTUPOBAHHBIMHU.

- OneHka «yIOBJIETBOPUTENbHO». TeMa pacKpbiTa HE IOJHO, MaTepuanl IPHUBEIEH Kak
npocTtas KOHCTaTauusi (akToB, HE MPOAHAIM3MPOBAH, CTYACHT IOKa3bIBAE€T IMOBEPXHOCTHHIE
3HAHHUSL. [IpeseHTanust 4YacCTUYHO COOTBETCTBYET YCTaHOBJIEHHBIM TpeOoBaHusM. Ilpu
OoOCYXXJIEHUH [OKJIaJa CTYJEHT HE BCEerja JaeT IMpaBWIbHBIC, HMCUYEPIBIBAIOIINE OTBETHI HA
3a/1aBaeMble BOIIPOCHI.

- OleHKa «HEYTOBIETBOPUTEIbHO». TeMa JOoKIaZa HE pacKpbiTa, CKYIHBIH 00beM
IPUBEICHHBIX MaTEpUasoB; Mpe3eHTalus oTcyTcTByeT. [Ipu oOCyXKneHuHn N0oKIaaa CTy/IEeHT He
JTAeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

4.5. IllpuMepHasi TeMaTHKA KyPCOBBIX pPadoT (MPOEKTOB): HE MPEIYCMOTPEHBI Y4eOHBIM
IUIAHOM.

V. YHEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHE
JUCHOUIIJINHBI
a) mepevyeHb JIUTEPaTypbl
OCHOBHAasl JINTepaTrypa
1. T'yces M. B. MuxkpoOuomnorus : yued. nis crya. By3oB / M. B. I'yces, JI. A. Muneesa. —
M. : Axagemus, 2006. — 462 c.
2. HerpycoB A. U. MukpoGuonorus / A. . Herpycos, 1. b. KotoBa. — M. : 13a. nieHtp
«Axagemusa», 2006. — 350 c.
3. Bepemaruna B. A. OcHoBbl 061eii rutonoruu / B. A. Bepemaruna. — M. : U3n. ueHTp
«Axagemus», 2007.
4. TlpakTHKyM IO MUKpoOHosioruu : yuel. mocobue /i cryn. By3os / A. U. Herpycos, M.
A. Eropoga, JI. M. 3axapuyk u ap.; [lox pen. A. 1. HerpycoBa. — M.: Akanemus, 2005.
— 604 c.
5. Bsrtumna O. ©. Mablil mpakTUKyM 10 MUKpoOuosioruu : yued.-mero. nocodue / O. O.
Bsaruuna, H. E. bykosckasd, O. A. Xunkuna. — Upkyrck : U3a-Bo Upkyr. yn-ta, 2009. —

130 c.
JOTIOJIHUTEIbHAS JIUTepaTypa
1. Meaununackas u caHuTapHas MukpooOuonorus / A. A. BopoOweB [u nmp.]. — M.

Axanemns, 2003. — 463 c.
2. 3aBap3uH . A. BBenenne B nmpupoaoBeauecKyr0 MUKpoOHoIorui: Y4ed. mocooue / I'.
A. 3aBap3un, H. H. Konorunosa. — M. : Kumxsslil 1om «YHuBepcurer», 2001. — 256 c.
0) CIUCOK ABTOPCKHUX METOAUYECKHUX pPa3padoToK:
Bsaruuna O. @. Manelif IpakTUKyM 10 MHUKpoOuosioruu : y4el.-meron. nocodue / O. O.
BsaTtuuna, H. E. bykosckas, O. A. XKunkuna. — Upkyrck : MU3n-Bo Upkyt. yH-Ta, 2009. — 130 c.
Y4eOHO-MeTonYecKne Marepuanbl (JIEKIUU-TIPE3eHTAlUd 10 TeMaM JUCIHUILINHEI,
BONPOCHl U1 NOJArOTOBKM K KOJUIOKBUYMAaM, 3aJaHUs JJIs CaMOCTOSATENbHON paloThl),
pasmerentbie B DMMOC UT'Y - https://educa.isu.ru.
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B) 0a3bl JaHHBIX, HH(POPMAITMOHHO-CIIPABOYHbIE M MOMCKOBbIE CHCTEMbI

1. Hayunas Dnexrponnas bubnmoreka http://www.e-library.ru

2. Undpopmannonnas cucrema «EanHOe OKHO JocTyna K 00pa30BaTENbHBIM pecypcamy»
(http://window.edu.ru)

3. DBC «FOPAMT». Anpec nocryma: https://www.biblio-online.ru/

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

5. http://mwww.medbook.net.ru/010512.shtml

6. Coro3 00pazoBaTenbHBIX CATOB - EcTecTBEHHbIE HAyKH

7. http://tusearch.blogspot.com - Ilowck 3JIEKTPOHHBIX KHHI, MyOJHMKalnii, 3aKOHOB,
I'OCToB Ha caifTax HayYHBIX 3JIEKTPOHHBIX OMOIUOTEK.

8. Google Scholar —ITorckoBas cucTema 10 HayYHOM JINTEPATYPE.

9. Science Research Portal - Hayunas mnouckoBas cUCTEMa, OCYLICCTBIISIOIIAS
MOJTHOTEKCTOBBIM TMOUCK B JKypHaJlaX MHOTHX KPYIHBIX HAYYHBIX M3/IaTCICTB, TaKMX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Mmer craTbu ¥ JOKYMEHTHI B
OTKPBITBHIX Hay4yHbIX Oa3ax manHbIx: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE JUCIHUIIJINHBI

6.1. YueOHo-1200paTOpHOE 000py10BaHuE:

AymuTtopust  Ans TPOBEACHUS — 3aHATUH  JIGKMOHHOTO  THma:  obopynoBaHa
CHenuanu3upoBaHHON (ydueOHOM) wmebenpl0o Ha 25 TMOCAJOYHBIX MECT; TEXHUYECKUMHU
CpeAcTBaMU OOYYEHHs, CIYy)KAIIUMHU IS TIPEACTaBICHUS y4eOHOW WHpopManuu Oo0bIIoi
aynutopuu 1o aucuuiuinHe «l{uTomorus u cucremMaTuka mpokapuoT»: mpoektop Epson EB-
X03, mocka MapkepHas, y4eOHO-HATJSITHBIMH ITOCOOUSMHU, OOSCIICUNBAOIINMUA TEMATHUCCKHE
WLUTIOCTPAIINH 110 IUCIUTUIMHE: TaOMUIBI — 5 MIT., MPE3eHTAllMU 110 KaXKIOW TeMe MPOrpaMMBl.

Aynmutopust  JIi  TPOBENCHUS  3aHATHH  MPAKTUYECKOTO  THIA:  00OpyJdoBaHa
crienuanu3upoBaHHol (yueOHOW) Mebenpto Ha 15 mMOCalOYHBIX MECT; JOCKOM MENOBOii;
000pyI0BaHa TEXHUYECKUMHU CPEIICTBAMH OOYYECHHS, CIYKALTMMH JIUTsl IPECTaBICHNS YIeOHOH
uH(popMaluu OONBIION aynuTOpUu Mo AucuuiiinHe «l{uTomorus u cucreMaTtuka MPOKaAPHOTY:
npoekTop BenQ MS527; yuyeOHO-HArIsAHBIMA TTOCOOUSIMU, OOECTICUMBAIOIIMMHA TEMATHYECKUE
WJLUTIOCTPAIINH 10 IUCIUTUIMHE: TaOMUIBI — 5 MIT., MPE3eHTAlMU TI0 KaXKI0W TeMe MPOTrpaMMBl.

KomnetoTepusiit  knacc (yueOHas ayauTopusi) Uisl TPYNIOBBIX M WHAWNBUAYAIbHBIX
KOHCYNIbTAIlMid, TEKYIIEro KOHTPOJS ¥ TPOMEKYTOUYHOW aTTeCTallid, OpraHU3aluu
CaMOCTOSTeNIbHON paboThI: ayAuTOpHUsi 000pyIO0BaHA CHENUATU3UPOBAHHON (yueOHOi) Mebembio
Ha 20 TmOCagOYHBIX MECT, JOCKOW MeJNOBOW; 000pyHOBaHa TEXHWYECKHMMH CpPEACTBAMHU
oOyuenus: cucteMHusblit 610k PentiumG850, monurop BenQ G252HDA-1 miT.; cucTeMHBbIi 6510k
Athlon 2 X2 250, monutop BenQ G252HDA — 8 mir.; cucremusiii 610k PentiumD 3.0GHz,
mourutop Samsung 740N — 3 mT.; MmoHo6mok IRU T2105P — 2 mr.; cuctemuslit 6mok Pentium
G3250, mornutop BenQG955 — 1 mT.; cucremusiii 6ok Pentium G3250, monutop BenQ
GL2250 — 1 mwr.; cucremusiii 6mok Pentium G3250, monutop Samsung T200 HD — 1 mT,;
cuctemHbIit 610k Pentium G3250, monutop Samsung T190N — 1 mwit.; cuctemusiii 6ok Pentium
G3250, monutop Samsung 740N — 1 mT.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot.
C HeOrpaHWYEHHBIM JOCTYNIOM K ceTH VHTepHEeT W oOecriedeHHeM JOCTyNa B DJIEKTPOHHYIO
UH(GOPMaIMOHHO-00pa30BaTEIBbHYIO CPEAY OPTaHU3AIHH.

[Tomemenne s  XpaHEHHS W NPOPWIAKTHYECKOTO  OOCITY)KMBAaHHUS — y4eOHOTO
o0opymoBaHus: ayauTopus 00OpyHOBaHA CHEIHATU3UPOBAHHONW MeOenblo Ha 3 MOCaJI0YHBIX
Mecta; HOyTOyk Lenovo I1580, mpoextop BenQ MSS521P; mocTossHHBIE MHKPOCKOTHYECKHE
npenapaTsl pa3IUYHbIX MOpdoorndeckux Tpymnn Oakrepuit — 80 mIT., My3eiHass KOJUICKIIUS
KylnbTyp OakTepuil i y4eOHbIX 3aHsATui (14 KynbTyp); HarasmHbele mocobus (tabmuier) — 31
IIT.
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6.2. IlporpammHoe obecneyeHue:
Kaspersky Endpoint Security ans 6usneca - Ctannapthsiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tect Plus 4.0 (1a 75 omHOBpeMEHHBIX MOAKIIOUeHHI) 1 Mactep-komiuiekt (ACT-Maker u
ACT-Converter).

6.3. TexHnuyeckue H JIeKTPOHHBbIE CPEICTBA:
[Tpe3eHTanMu K JEKIUSAM IO BCEM pasjieiaM M TeMaM JUCHUILUIMHBI, Pa3MEIIeHHbIC Ha
obpazoBarensHoM nopraie UI'Y (educa.isu.ru).

Vil. OBPA3OBATEJ/IBHBIE TEXHOJIOT' U

Jns ocBOoeHWs IUCHMILIMHBI «L{UTOMOTHS M cHCTEMAaTWKa MPOKAPUOT» HPUMEHSIOTCS
cienyoomue o0pa3oBaTelibHbIE TEXHOJIOTHH:

- Ungopmayuonnas nexkyus. JIeKUMst — 3TO CKAaTOE H3JI0KEHUE OCHOBHBIX HAYYHBIX
dakToB, yTO sABISAETCS 0a30il ISl aHaNHM3a PACCYXICHUU, OLEHOK.

- Jlexyus-euzyanuzayus. YUYUT CTYIEHTOB NpeoOpa3oBbIBaTh YCTHYIO U IUCHBMEHHYIO
uH(GOPMAIIMIO B BU3YaIbHYIO (opMy, 4TO GOPMUPYET Y HUX NPOdECCHOHATBHOE MBIILICHUE 3a
CUYeT CHCTEMaTH3allii ¥ BBIJCICHUS HaubOoyiee 3HAYMMBIX, CYIIECTBEHHBIX AJIEMEHTOB
colepkanusi oOyuyeHHs. 3ajadya MpernojaBaTelis HCIOIb30BaTh Takhe (DOPMBbI HArsTHOCTH,
KOTOpPBIE Ha TOJIBKO JOMOJHSIOT CIOBECHYIO MH(OPMAIUIO, HO U CaMH SIBJISIOTCS HOCHUTEISIMU
uH(popMaluu (CXeMbl, PUCYHKH, CIAWJbI-NIPE3CHTAMN, U T.I.). DTOT BHUJA JIEKIUU JIydllIe
BCET0 HMCIOJIb30BATh HA 3Tale BBEICHUS CTYACHTOB B HOBBIM pa3len, TeMy AMCIUILUINHBL

- [Ipobnemnas nekyusa. B otinune oT conepkaHus MHPOPMALMOHHOM JIEKLIUH, KOTOpOe

npejiaraeTcsi  IpernojaBaTesieM B BHJE  W3BECTHOTO,  IMOAJEXKAILIET0  JIUIIb
3alIOMMHAHUI0 MaTepuala, Ha MpoOJIeMHOM JIEKIIMM HOBOE 3HAHUE BBOJUTCS KaK HEM3BECTHOE
st obydaromuxcsi. [IpobneMHas nekius HaYMHAeTCs C BOMPOCOB, C IOCTAHOBKU MPOOJIEMBI,
KOTOPYI0 B XOJ€ H3JOXKEHUS MaTepuaja HEoO0XOAUMO pemunThb. JIeKIus CTpOUTCS TaKuM
00pa3oM, 4TO MO3HAHUSI O0Y4YaOIIErocss MPUOIMKAIOTCA K TIOMCKOBOM, HCCIIEOBATEIHCKON
NeSITeIbHOCTH. 371€Ch YUaCTBYIOT MBIIIJIEHHE OOYYaroLIerocss U ero JMYHOCTHOE OTHOLIEHHE
K yCBaBa€MOMY MaTepHaly.

- [Ipakxmuueckue 3anamus — 3TO 3aHATUE, IPOBOIUMOE 110 PyKOBOJCTBOM IPEINO/1aBaTENsI
B y4eOHOH ayIuTOpHM, HalpaBI€HHOE Ha YIIyOJIeHHe HAay4YHO-TEOPETHMUECKUX 3HaHUM U
OBJIaJICHUE OIpeAEICHHbIMA METO/JaMU CaMOCTOSITENbHONM paboThl, KOTOpoe (OpMUPYET
npaktuyeckue ymeHus. OnqHol u3 (opM NPAaKTHUYECKUX 3aHATUH B By3e SBISETCS CEMUHAp.
B pamkax mpakTHYeCKMX 3aHSATHH MO AuCHUILTHHE «[{UTOMOrHsS M crcTeMaThka MpOKaphuoT»
NPOBOJUTCA J1abopamopusie 3ausamus 10 TemMaMm «V3ydeHue Mop¢oJoruM, BBISBICHHUE
HEKOTOPHIX CTPYKTYp U BKJIIOUEHWA B KIeTKax Oakrepuid», «MeToabl BBISIBICHUS
OaKTepHaIbHBIX YHIOCTIOP U Karcym», «MneHntudukanus 0akrepuii».

- Konnoxkeéuym — Buj yueOHOTO 3aHITHS, TPOBOJAUMOIO C LIEJIbI0 MPOBEPKU U OLICHUBAHUS
3HaHU# ydamumxcs. KoNJoKBHYM MOXXET NpOBOAMTHCS B (OpME WHAMBUIYAIbHOH Oecenbl
IpenojaBaTesisi co CTYAEHTOM HWJIM KaK MaccoBblid ompoc. B xone rpymmoBoro oOcCyXaeHHs
CTYAEHTBI y4yaTcs BBICKa3bIBaTh CBOIO TOUKY 3PEHHUS IO OMNpEAETICHHOMY BOIPOCY, 3allUIIATh
CBO€ MHEHHE, TPUMEHSISI 3HAHUS, TOTydeHHbBIE Ha 3aHATHAX 110 TIpeaMeTy. B xome KommokBruyma
TaKXKe TNpOBepsIOTCs pedeparbl, Apyrue NHCbMEHHbIE padOThl CTYACHTOB, IPOBOIUTCS
3aciylIMBaHuE JA0KIAJ0B.

- Camocmosamenvuas paboma cmyoenmog (cM. 1. 4.4).

- Hucmanyuonnvie  obpazosamenvuvie  mexuonoeuu. Ilog — ITUCTAaHIIMOHHBIMH
00pa3oBaTeNbHBIMU TEXHOJOTHSIMUA MTOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOIHH, PEaln3yeMble
B OCHOBHOM C IIpUMEHEHHEM HWH(OPMALMOHHO-TEIEKOMMYHHKAIIMOHHBIX CEeTed Mpu
OMOCPEIOBAaHHOM (HA PpACCTOSHUM) B3aWMOJEHCTBUM OOy4aromuXcs W TMeJarorn4eckux
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pabotaukoB (denepanbHbiii 3ak0oH oT 29.12.2012 N 273-®3 (pen. ot 31.07.2020) «O06
obpaszoBanuu B Poccuiickoii ®denepanun» (¢ u3M. U A0I., BCTym. B cuiy ¢ 01.09.2020)). [Ipu
OCBOCHHMH JHUCIUILIUHBI «L[UTONOTHSA M CUCTEeMaTHKa MPOKAPUOTY» UCIIONB3YIOTCS CICIYIOIINE
TEXHOJIOTHH:
" KelcoBas TEXHOJIOTHS — OpMa TUCTAaHIIMOHHOTO OOYUYEHHs, OCHOBaHHAsI
Ha MPEJOCTaBICHUHU 00ydJaromMMess HHPOPMAITMOHHBIX 00pa30BaTEIbHBIX PECYPCOB
B BHJE CICHUAIM3UPOBAHHBIX HAOOPOB Yy4eOHO-METOIUYECKUX KOMILJICKCOB C
UCIIOJIb30BaHUEM PA3IIMYHBIX BHJIOB HOcUTENeH nH(popManuu (KeHCoB);
"  UHTEPHET-TEXHOJOIHS — CIIOCO0 JAMCTAHIIMOHHON Nepenayn NHPOpPMaIny,
OCHOBaHHBIM Ha WCIOJB30BAHUHU TIO0AIBHBIX M JIOKAJTBHBIX KOMITBIOTEPHBIX CETEH
JUIsE 00ECTIEYEeHHUsT TOCTYyMa O0YYaroImuXcss K WHPOPMAIIMOHHBIM 00pa30BaTeIbHBIM
pecypcam u st JOPMHUPOBAHUSI COBOKYITHOCTH METOJUYECKUX, OPTraHU3AI[MOHHBIX,
TEXHUYECKUX M MPOTPAMMHBIX CpPEICTB peallu3alliil M YIPaBJICHUS Y4COHBIM
IPOIIECCOM HE3aBHCUMO OT MeCTa HaxOXJIeHHUs ero cyownektoB. Mcmomp3yercs
O6pazoBarenbhbiid moptan UI'Y - educa.isu.ru.

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

Ouyenounvie mamepuanwvl 0713 6X00H020 KOHMPOJIA
B kauecTBe OIIEHOUHBIX CPEACTB [Jsi BXOJHOTO KOHTPOJS OLEHKH YPOBHS 3HAHUU
CTYACHTOB HCIIOJB3YIOTCA TECTbl C OTKPBITBIMU BOIIPOCAMMU. Tecter — 21O HUCIIbITAaHUA,
MO3BOJISIIOIINE 332 CPABHUTEIBHO KOPOTKHE MPOMEXYTKH BPEMEHH OLICHUTh CTENEHb KayecTBa
JOCTIDKEHUS KKIBIM CTYJIEHTOM IieJieit oOyueHus. BxogHoe TecTupoBaHne — 3TO COBOKYITHOCTD
CTaHIAPTU3UPOBAHHBIX METOJOB U CPEJICTB, OCYIIECTBISAIOIIMX MOHUTOPUHT IIPEEMCTBEHHOCTH
3HAHUW MEXAY CTyNMEeHsSIMU 00pa3oBaHHs. Takoil THN TECTHUPOBAHUS pa3peliaeT JBa BOMpOCa:
BBISIBJICHHE CTEMEHU BIAJIeHUs 0a30BBIMH 3HAHHUSIMH, YMEHUSMH, HaBBIKAMH, HEOOXOJUMBIMHU
JUIsL Hayana oOy4yeHHs, U OINpesesieHUe CTENEeHU BIJIaJICHUs] HOBBIM MaTEpHajioM JI0 Haydaja ero
U3y4YEHHUS.
Ouenounvie mamepuanvt mexKyuie20 KOHMPOAA POPMUPYIOMCA 8 COOMEEMCMEUU C

JIHA ynueéepcumema

B pamkax gucummiuebel «lluTonmorms M cuctemMaTMka IPOKAPUOT» HCHOJB3YIOTCS
cienyomye GopMbl TEKYIIEro KOHTPOJIS:

- KOJUIOKBHYM;

- MUChbMEHHAas paboTa;

- TECTUPOBAHHUE;

- pedepar;

- TOKJIAJ;

- KOHTPOJIb CAMOCTOSTEIbHOU PabOTHI.

@DOH/I OLIEHOYHBIX CPEJICTB BKJIIOYAET!

- (hoH TeCTOBBIX 3aAaHUI MO TUCIUILINHE,

- TEMaTUKa U MaTepUaIIbl 3a/IaHUH,

- TEMaTHKa U BOIPOCHI K KOJJTIOKBUYMaM,

- IepevYeHb TeM pedepaToB/q0KIaI0B,

- BOIIPOCHI Juist camocTositenbHoro nzydenus (CPC)

- BOTIPOCHI ¥ OMUJIETHI JUISI SK3aMeHa,

- KpUTEPHUH OIIEHKHU 3HAHUI CTY/IEHTOB.

Ha3nauenue o1leHOYHBIX CPEACTB: BBIABUTH c(hopMupoBaHHOCTh KommnereHuui [1K-1, ITK-2

(em. . 111).




1. OcHOBHOIi KOMIIOHEHT KJIETOYHOI CTEeHKH rpaMIoJ0KUTEC/IbHBIX IPOKAPUOT:

JleMOHCTpallMOHHBbIE BADUAHTHI TECTOB /JIsl TEKYIIero KOHTPOJIA

a) JTUIOTMOINCAXapU/T

0) TelixoeBbIe KUCTOThI

B) MENTUIOTINKAH

T') XUTUH

2. Kakasi u3 1nepeYuc/eHHbIX CTPYKTYp omnpeaeiasieT CHOCOOHOCTH, OakTepuid
NMPUKPEIIATHCHA K MOBEPXHOCTH KJIETOK?

a) KarcyJbl

0) KIyTUKH

B) MUKPOBOPCHHKU

r) S-cioit

3. Hu3meii nHGpanogBHI0BOH CHCTEMATHUYECKON KaTeropuel y 0akTepuii BJIsIeTC:

a) CepOBapUaHT

0) MopdoapuaHT

B) IaTOBAapHAHT

T') IITaMM

4. KoHe4yHOIi 1eJIbI0 TAKCOHOMMHU 0aKTePHUil sABJIsIeTCH:

a) MOCTPOCHHUE €CTECTBEHHOU KilacCU(pUKALIUU

0) ObIcTpast uASHTU(UKAIMS IITAMMOB, BBIJICIICHHBIX U3 IPUPOJIHBIX HCTOYHUKOB

B) UJICHTU(UKAIMS TATOT€HHBIX [ITAMMOB

T') UACHTUPHUKAIUSA HEKYJIbTUBUPYEMBIX ()OPM MUKPOOPTaHU3MOB

RBoOoo~NoOar~ONE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Tembl pedepaToB
bakrepuu cemelictBa Bacillaceae.
bakrepuu nopsaxa Clostridiales.
baktepuu cemeiictBa Pseudomonadaceae.
DuTepobakTepuu (cemeiictBo Enterobacteriaceae).
bakrepuu cemeiicta Vibrionaceae.
Kenezobakrepuu.
MaruutHble 6aKTepuH.
Hutpudunupyromie 6aktepum.
KnyGeHnbkoBble OakTepuu.
[{uanoGakTepum.
['enuoOakTepuu U SpUTPOOAKTEPHH.
[TypnypHble 6akTepHH.
3eneHble OaKTEPUU.
AKTHHOMHUIIETHI.
[TponnoHOBOKHUCIIBIE OAKTEPUH.
bugunobakrepun.
JIakTOOAaIMIIIIEL.
MukcobakTepuu.
JIeMTHOKOKKH.
Jloxkuapxewn (Lokiarchaeota).
MetanooOpa3yromue apxeu.
Tepmoruiasmsl.

Bomnpocsl 1J11 TOATOTOBKH K KOJLIOKBUYMaM
Konnoxkeuym Ne 1
«IIpokapuoOTHBIE U IYKAPHOTHbIE MUKPOOPTaHU3MbI, OCHOBHbIE Pa3/JIMYH.
IHos10’keHHe MPOKAPUOT B CUCTEMeE KUBOT0 MUPA. ApXeH U 0aKTepumn»

1. IIpoxapuoTHBIE U 3yKapHOTHBIE MUKPOOPTaHNU3MbI, OCHOBHBIE PA3JINYUSL.
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[TonoskeHHE IPOKAPUOT B CUCTEME KUBOT'O MHpA.
OcoOeHHOCTH apXeii: YepThl CXOJICTBA U OTIMYHS ¢ OAKTEPHSIMU U 3YKapUOTaMHU.

Konnoxkeuym Ne 2

«Mopdoaorusi IpoOKapuoT»
['pynnsl npokapuoT o Mop¢OJIOTHH.
[Tomumopduszm. Popma KIETOK y MUKOILIa3M.
NHuBomonronHbIe (OpMBI OaKTEPHiA.
Konnoxeuym Ne 3
«Kierounasi creHKa MPoKapuoT»

Oco0eHHOCTH XMMHUYECKOTO COCTaBa KJIETOYHON CTEHKU IPOKapPHOT.
KnerouHas creHka rpaMIioJIOKUTENIbHBIX OaKTepuil.
Knerounasi creHka rpaMOTpUIIATEIbHBIX OAKTEPHIA.
Knerounsle cTeHKH apxei.
DYHKIMU KIETOYHOW CTEHKH IMPOKAPHOT.
ITpokapuots! 6e3 kiaeTouHoi cteHkH. L-popmel. [IpoTomacTsl 1 cheporiacTsl.

Konnokeuym Ne 4

«Pa3Hoo0pa3ne MeMOpPaHHBIX CTPYKTYP Y IPOKAPHOT»
Pa3HooOpazne MeMOpaHHBIX CTPYKTYp Y IIPOKApUOT: YHUTApHbIE M HEYHUTAapHbIE
MeMOpaHbI.
[{uromnazmaruueckas MeMOpaHa OaKTepui.
BuyTtpunuronnazmaruyeckre MeMOpaHbl OaKTepuil.
Oco0OeHHOCTH XMMHMYECKOI'O COCTaBa LUTOIUIA3MAaTUYECKOM MeMOpaHbl — apxei.
OpnHocnoliHas 1 OUcIolHas UTOIIa3MaTHYeCcKasi MeMOpaHa apXxeH.
OYHKIMH ATOIIA3MATUICCKOW MEMOPaHbI POKAPHOT.
MexaHu3Mbl MEMOPAaHHOTO TPAHCIIOPTA Y POKAPHUOT.
Konnokeuym Ne 5
«luToniasMa ¥ BHYTPHKJIETOYHBIE CTPYKTYPBI NPOKapHOT. I'eHeTHYeCKUH
anmapar npoKapuoT»

[Mutomnas3ma.
Pubocomsl.
Jerpagocomsl.
[ITantepoHUHBI.
IIporeacomsl.
X10pOCOMBI U PUKOOMITHCOMBI.
KapOokcucomsr.
ABpOCOMBI.
MarseTocomsl.
AHaMMoOKcocoMa.

I'eneTnmueckuit arnmapart InmpoKapuorT.

Konnoxeuym Ne 6
«IloBepXHOCTHBIE CTPYKTYPbI 0aKTepPHAIbHON KJIeTKH. THIIBI ABHKEHHUSA
NPOKAPHOT M TAKCUCHD)
Kancynpl, cau3ucTble CIIOM W uYexJbl. XHMMUYECKUH cOocTaB, (GYHKIMHA. MeToJsl
BBISIBJICHUSI KarICyl.
XKryruxossiii anmapar 6akrepuil. Ctpykrypa. Oco6eHHOCTH cTpoeHHs 0a3alOHOro Tena
y TpPaMIOJOXHUTEIbHBIX M TpPaMOTPULATEIbHBIX OakTepuil. XuUMHUECKHIl cocTaB
KOMIIOHEHTOB JKT'yTUKOBOI'O anmnapara. MexaHusM JBUKEHHUS.
Tumnsl 1BUXKEHUS Yy TPOKAPHUOT.
Takcucsl.



N

How

o

Hw

N O

23

MuxkpoBopcunku (bpumopun, nuam). Knaccudukanus humOpuii, XUMAYECKUA COCTaB,
byHKINN.

Konnoxkeuym Ne 7

«Cnoco0b1 pa3MHOKeHHS TPOKAPHUOTHBIX KJIETOK)
bunapnoe nenenne. @a3pl aMUTO3A.
IToukoBaHue.
MHo>KecTBEHHOE JeJICHUE.
Konnoxeuym Ne 8
«Mopddoaornueckas 1uppepeHUNPOBKA U YPOBHH KJIETOYHON OPraHU3alMU
NPOKapHOT»

[uctbl u akuHeTbl. CTPyKTypa, OCOOEHHOCTH XUMUYECKOTO COCTaBa. Y CTOMYUBOCTH K
dakTopaM Cpebl.
DOHpocnopbl  OakTepuil. 3aKOHOMEPHOCTH (OPMHUPOBAHUSA  SHIOCIOP, CTPOEHHE,
XUMUYECKHM COCTaB. YCTOWYMBOCTB CHOP K OKCTPEMAaJbHBIM  BO3ICHCTBUSAM,
MPOJOIHKUTENHHOCTD XHU3HU criop. MHakTtuBanus crop. [Ipopacranue crop.
DK30CIOpBI OAKTEPHIA.
DK30CTHOPHI U SHIOCTIOPHI AKTHHOMHUIIETOB.
Mopdonoruuecku  mudQepeHIIMpOBaHHbIE  KJIETKH, CBA3aHHBIE C  IPOIECCOM
azoTdukcanuu.
Mopdonorudecku quddhepeHIHPOBAHHBIC KICTKH, CIYXKaIIHUe I PA3MHOKEHUSI.

Konnoxeuym Ne 9

«[IpHHIUINIBI CHCTEMATHKH TPOKAPHOT»

Onpenenenue TMOHATHI «CUCTEMaTHKa», «TaKCOHOMHS Tpokapuor. Kareropuu
TaKCOHOMHH: JIOMEH, 1IapcTBO, uia (humyMm, oTaen), Kiace, MOPsSA0K, CEMEHCTBO, PO/,
BUJI, TOABU, ITaMM. KoHIenus Buia y mMpoKapuoT.
[ToHsATHS «KIJIOH», <«IUTAaMM», «BapuaHT» (MopQoBapel, cepoBapbl, (harosapsl,
pe3uCTeHCBaphbl, HaToBapbl). BapuaHT kak MH(paBHI0Bask cCUCTEMaTHYeCKask KaTeropusl.
Homenxknarypa 6akrepuii. Mexx1yHapOIHBIN KOJIEKC HOMEHKIIATypbl OaKTEepHil.
Knaccugukanus mnpoxapuor. MckyccTBeHHas kiaccudukanusa. DuimoreHeTndeckas
kinaccudukanus. Tpexmomennas cucrema K. Bése. DBomronmonnas cucremartuka. JlBe
OCHOBHBIE 3BOJIOIIMOHHbIC INHUHU [TPOKAapHOT — 1oMeH Archaea u nomen Bacteria.
['eHOoTHIIMUECKUE XapPAKTEPUCTUKU U (PUITOT€HETHYECKUE CBA3H MUKPOOPTaHU3MOB.
XeMOTaKCOHOMMSI.
Ceponornyeckue METO/Ibl B CHCTEMAaTHKE.
Onpenenurenu Oaktepuid. [IpuHIMIBI cHcTeMaTH3alUU MPOKAPUOT B ONpEAENIUTENE
bepmxu (bepmku, 1994). dunorenernueckas cuctema kiaccupukanuu B PykoBoactse
bepmxn mo cucremaruueckoit Oaktepuonoruu (Bergey’sManual of Systematic
Bacteriology), 2001-2007 rr.

Konnokeuym Ne 10
«ApenTnukanusa npoKapmuon

OcCHOBHBIC TIPU3HAKH, HCIOJIB3yeMble TpU HIACHTU(UKAIUMKH TpokapuoT. Mopdosoro-
KYJIbTypaJIbHBIE, ¢bu3noI0ro-6MOXUMHUYECKHE, CEepOJIOTHYECKHE,
XEMOTaKCOHOMUYECKHE, SKOJOTHUECKHUE MTPU3HAKH. | €eHOTHITHYECKHE XapaKTePUCTHKH.
WnenTudukanyst HeKyJIbTUBUPYEMbIX MUKPOOPTaHU3MOB.

Konnoxkeuym Ne 11

«CucremaTtuka apxein»

JOMEH ARCHAEA. Mopdonornyeckue, XeMOTAKCOHOMHUYECKHE OCOOCHHOCTH
apxeil. OcoOeHHOCTH MeTaboIU3Ma apxei.
Phylum  Euryarchacota. ~OcHOBHBIE  (PU3HOJIOTHYECKHE TPYIMIBl  IBPUAPXEOT.
Mertanorensl. OcobGeHHOCTH (U3HONOTHU W MeTaboau3Ma: KapOOHaTHOE IbIXaHUE,



24

OuocuHTe3 MeraHa. PacmpocTpaHeHHe METaHOTEHOB, POJib B MPHUPOJAE, MPAKTUYECKOE
3HaYeHHE MeETaHOreHOB. OONMUraTHble SKCTpEMalbHbIE TaNIOPHUIBL (HU3UONIOTUS H
MeTabonn3M (adpoOHoe japIxaHue, OecxiopoduinbHbld (hoTocuHTE3). PacnpocTpaneHue
rajiobakTepuii B mpupo/Ie.

3. TACK group (Guy & Ettema, 2011). Phylum Crenarchaeota (Garrity and Holt, 2002).
OObmas xapakrepuctuka ¢uiasl. Mopdonorus, XeMOTaKCOHOMHUYECKHE OCOOEHHOCTH.
Merabonu3m. TemmeparypHplii auama3oH pocta. Mecra oOutanus. TunudHbie
NPEJCTaBUTENIN KPEHAPXEOT.

4. Superphylum Asgardarchaeota (Katarzyna Zaremba-Niedzwiedzka, et al., 2017) — tun
apxe, BKJTFOYAIOIIUH Thorarchaeota, Lokiarchaeota, Odinarchaeota,
Heimdallarchaeota.

5. Superphylum DPANN (Rinke et al., 2013), oObeaMHSIONMI pPa3IUYHBIE THIIBI
HaHOPa3MEpHBIX apxei. Mertabonu3Mm. Dkonormyeckue Humu. Phylum Nanoarchaeota.
Pox Nanoarchaeum — cumbuonTsI apxeit poga Ignicoccus.

Konnoxeuym Ne 12
«IOMEH BACTERIA. ®uaswi: Actinomycetota, Bacteroidota,
Chlamydiota»

1. Jomen Bacteria. Ilpusnannsie Quubl (KynbTUBHpYeMble Oaktepun). Duisbl,
00BeANHSIIOIINE HEKYIBbTUBHPYEMbIE OAKTEpUU.

2. ®uma Actinomycetota. OOmas xapakTepHCTHKa aKTHHOOAKTEpHid: MOpdoIors,
MeTa0oJaM3M, OTHOIIEHHEe K (akTopaMm cpeapl, Mecta oOuTtanus. Baxkneimme
MpeJICTaBUTENN (DUJIBL.

3. @una Bacteroidota. OoOmass xapakrepuctuka. Kmacc Bacteroidetes, xapakrepucTika
TUoBoro pojaa Bacteroides. 3nauenue OakTepoun10B 1utst yenoBeka. Kimacc Flavobacteria,
3HaueHue (¢raaBoOaktepuii. Kiacc Cytophagia, xapaktepuctuka ponoB Cytophaga,
Flexibacter.

4. ®una Chlamydiota — obnuraTHbie BHYTPUKIETOYHBIC TAPA3UTHI YEIOBEKA, JKUBOTHBIX U
npocteiimux. Mopdonorus, MUk pa3BuTus xiaamugui. OcobeHHOCTH MeTabonr3Ma
XJIAMUJIAH. 3a00JIeBaHUS, BBI3BIBACMbIC XJIAMUJIHSIMH.

Konnokeuym Ne 13
«IOMEH BACTERIA. ®uasi: Chlorobiota, Chloroflexota, Cyanobacteria»

1. ®una Chlorobiota — 3eneHble OJHOKJIETOYHbIE aHOKCUTE€HHBIE (OTOTPOGHBIE OAKTEPHUH.
Mopdomnorusi, MeTadonm3M, pacIpOCTpaHEHHE 3€JICHBIX OakTepuii B Mpupone, HX
3HauCHUE.

2. ®una Chloroflexota — 3eneHBIE HUTYATHIC AHOKCHTEHHBIC (OTOTpOQHBIC OaKTEPHH.
OcobenHocty MOp(OIOTrusa U METaboIN3Ma, paCPOCTPAHEHUE U POJIb B IPUPOJIE.

3. ®wuna Cyanobacteria — okcurennbie pororpodusie 6akTepuu. Mopdosorusi, MeTadoIu3M,
HKOJIOTUYECKHE OCOOCHHOCTH.

Konnoxeuym Ne 14
«JIOMEH BACTERIA. ®uabr: Deinococcota, Bacillota, Fusobacteriota,
Nitrospirota»

1. ®una Deinococcota. ITopsmok Deinococcales — skcTpeManbHO paanoycTOWYHBEIC
Oaktepun. Merabonu3m, (U3HOIOTHS, YCTOWYUBOCTh K MOHH3UPYIOIMIEMY OOJYYCHHIO.
[Topsinox Thermales — TepmoduIbHBIE XeMOOPTraHOTETEPOTO(HBIE OaKTEPUH.

2. ®ua Bacillota — omHa n3 ocHOBHBIX (puitoreHeTHUECKHX TMHUIN JoMeHa Bacteria. Kiacc
Bacilli. Xapakrepuctuka TtHIOBoro poxa Bacillus. Mopdonorus, wMeradbonusm,
JKOJIOTHYECKHEe 0coOeHHOocTH. Poib B mpupoje, 3HadeHue g 4yeloBeka. Bakueimme
npeacraButenu pona. Kimacc Clostridia. Xapakrepuctrika tumoBoro pomga Clostridium.
Mopdomorusi, 0cOOEHHOCTH MeTa0oJM3Ma, PacIpoCTpaHEHHWEe W POJb B MPHUPOJIC.
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3HavyeHHe JUIsl 4YelIOBEKa, MPAKTUYECKOE HCIIOIb30BaHME. BakHelinne mnpeacTaBUTENn
pona.

3. ®una Fusobacteriota. Mopdomorusi, merabonusMm, ¢uzuonorus. Mecra oOuTaHUsA
dy300akTepuii, 3HAUCHUE ISl YETOBEKA.

4, ®wuna Nitrospirota — a’3poOHBIE XeMOTUTOTPOBI (HUTPUDHUKATOPHI, KEIe300aKTEPHH ).
Ocobennoctu Mmerabonu3ma u (usuonoruu. Pacnpoctpanenue B mpupojae, poiib B
KpPYroBOpOTax a30Ta, kKeJe3a.

Konnoxeuym Ne 15
«JIOMEH BACTERIA. ®una Pseudomonadotax»

1. O6mas xapakrepuctrka ¢puisl Pseudomonadota.

2. Kunacc Alphaproteobacteria: [Toakaace Caulobacteridae. ITopsimox Caulobacterales
— xapakrepuctuka turnoBoro pona Caulobacter: mopdonorus, merabonmusm, mecra
oburanus. [lopsamok Rhizobiales, CemetictBo Rhizobiaceae — xapakTepuCTHKa TUIIOBOTO
poma Rhizobium: wmopdonorus, mexanusm azordukcanuu. I[lomkmace Rickettsidae.
[Topsmox Rickettsiales, CemeiictBo Rickettsiaceae — wmopdonorus, Merabonuszm.
Rickettsia prowazeki (Bo30yauTenb SHUISMHYECKOTO ChIMHOTO TH(DA): Kparkas
XapaKTEepUCTHKA, IMyTH 3apaKCHHUE, pa3BUTHE HMH(GEKIUU. PHUKKETCMH — CHMOHOHTBI
YICHUCTOHOTHX.

3. Kmacc Betaproteobactereia. Ilopsmox  Neisseriales, cem. Neisseriaceae.
Xapakrepuctuka TUIOBOro pozaa Neisseria: mopdosorus, mMeradoyiM3M, MaTOTCHHBIC
npeacrasutend. Neisseria gonorrhoeae — «kparkas xapakrtepuctuka. Ilopsaok
Nitrosomonadales. Xapakrtepuctuka cemeiicrBa Nitrosomonadaceae (HHUTpU(DUKATOPHI
nepBoit  (asel): Mopdosorusi, MeTaboM3M, paclpocTpaHeHue, 3HaveHue. [lopsmok
Rhodocyclales. Xapakrepuctrka poaa Rhodocyclus: mopdomorust, Metaboausm.

4. Knmacc  Gammaproteobacteria.  [lopsaok Enterobacteriales:  oOmias
xapaktepuctuka. CemeiictBo  Enterobacteriaceae. TumoBoit  pom  Escherchia.
Xapakrepuctuka Escherchia coli. E. coli kak caHHTapHO-NOKA3aTEIbHBI

MHUKPOOPTaHU3M, KOJIU-THTP, KOJMU-WHIEKC. llaToreHHBIE MpEeACTaBUTENN CeMeicTBa
Enterobacteriaceae: p. Shigella, p. Salmonella. CemeiictBo Yersiniaceae. Pox Yersinia.
Yersinia  pestis (Bo30yauTenb ~ WyMmbl):  KpaTKas ~ XapakTepucTtuka.  [lopsaok
Pseudomonadales. CewmeiictBo Pseudomonadaceae: xapakTepucTHka THIIOBOTO poja
Pseudomonas: mopdonorusi, Merabonu3Mm, pacnpocTpaHeHHe. XapaKTepHCTHKA
tunoBoro Buaa Pseudomonas aeruginosa. Iopsaok Vibrionales: o0riast xapakTepucTHKa
(Mopdonorus, meraboim3m). Kparkas xapakrepucrtuka Vibrio cholerae.
Konnoxeuym Ne 16
«IOMEH BACTERIA. ®uabi: Planctomycetota, Spirochaetota,
Mycoplasmatota»

1. ®dwuna Planctomycetota — ¢punoreneTruecku 0060co0ICHHAs ClICUAM3UPOBAHHAS TPYIINa
OakTepuii ¢ HEOOBIYHON MoOpdosoruel, U3NOoIOTHEH U YIBTPACTPYKTYypor KieTku. Kiacc
Planctomycetia. ITopsnok Planctomycetales: mMopdosorus, KJI€TOYHBIH MK, METa0OIU3M,
pactpoctpanenue. Ilopsmoxk  «Candidatus  Brocadialesy. Mopdomorus,  kieTodHas
OpraHu3aiys aHaMMOKC-TUIaHKTOMHUIETOB. CrnenuduyHocTh MeTaboiu3Ma MpeicTaBUTENeH
nopsiika «Candidatus Brocadiales». AHaMMOKC — MpOIECC OKHCICHHUs aMMOHHUS B TIPOIIECCE
HUTPUTHOTO JIBIXaHUsI B aHaMMOKcocoMe. PacripocTpaneHre aHaMMOKC-TIJIAaHKTOMUIIETOB.

2. ®uma Spirochaetota. Ocobennoctn Mopdonoruu. THI — JIBMKEHHS — CIIUPOXET.
Mertaboausm crimpoxet. CanpoduTHbIE U TATOT€HHBIE BUJIBI.

3. ®una Mycoplasmatota (xmacc Mollicutes). Mopdornoruss MukomiazM. MeTaOoau3M.
CanpodutHble, CAMOMOTHYECKHE U TATOTCHHbIE MUKOIIJIA3MBl.

Ouyenounvie mamepuansl 07151 RPOMENHCYNOYHOU ammecmayuu 6 hpopme IK3amena.
dopMa TPOMEKYTOUHOH arrectanuu - Ik3ameHn. Cucrema oneHoOK: mnsaTuOawibHas. OC
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3TOrO0 THWIA JOJDKHBI BBISBIATH CTENEHb OCBOCHUS TEOPETUYECKHX 3HAHMM Kak 0a3y s
dbopMUPOBaHUS  KOMIETCHIMA, yYMEHHUS WX TPUMEHSATh B CHUTYalUsAX, MOACIUPYIONINX
po)eCCHOHANIBHYIO JIESITEIIBHOCTh, a Takke chopmupoBaHHOCTh kKomriereHumid [1K-1, ITK-2,
3asBieHHbIX B 1. 111
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IIpumepHBIi CIMCOK BONPOCOB K IK3aMeHY
ITpokapuOTHBIE U 3yKapUOTHBIE MUKPOOPTraHU3MbI, OCHOBHBIE Pa3IN4HMs.
[TonoxeHne NpoOKapuoT B CHCTEME KHBOT'O MUpa. ApXeu 1 OaKTepuH.
Oco0eHHOCTH apXeil: YepThl CXOJICTBA U OTJIMYMS ¢ OAKTEPUSIMU U 3yKapUOTaMHU.
Mopdomnorus mpoKapHoT.
Knerounas creHka mpoxkapruoT. XMMHYECKHH COCTaB M CTPYKTypa KJIETOYHOM CTEHKHU
I'pam (+) u I'pam (-) GakTepuii. Kiterounsie ctenku apxei. OyHKIINN KIETOYHOW CTCHKH
IIPOKAPUOT.
[luTorurazMaTiuyeckass MeMOpaHa IPOKapruoT, XUMUYECKUH COCTaB, CTPYKTYpa, (HyHKIIHH.
OcoOenHoctu 1M apxen. Bryrpunuronnazmatuyeckue MeMOpaHbI
(poTocuHTEeTHUECKHE MEMOpPAHBI U JIp.). MexaHn3Mbl MEMOPAHHOTO TPAHCIIOPTA.
I'enetnueckuil annapar npokapuot. Hykneoun. Knaccudpukanus renos. [lnasmunsl, ux
kinaccupukanus. MoOWIbHBIE TEHETHYECKHE 3JIEMEHTHl (TPaHCIO30HEI, [S-3reMeHTsl,
UHTETPOHBI), UX 3HaYEeHUE U (PYHKIHH.
Pubocombl mpokapuor.
Jlerpanocomsl, IanepoOHUHBL, IPOTEACOMBI.
X10pocoMBI, (PUKOOMITHCOMBI, KApOOKCHCOMBI, a3POCOMBI. 3alacHbIe BEIIECTBA KIICTKH.
benkorsie Bkouenust y Bacillus thuringiensis.
Kancynbl, cauzucteie cinou U yexJibl. XUMUYECKUI COCTaB, CTPYKTYpa, (QyHKINH.
XKryrukoBelii anmapar Oaktepuil. CTpoeHHe, XMMHUYECKMH COCTaB, pacloyioKEHHE
KT'YTUKOB. MeXaHU3M JABU)KECHHUS.
MUKPOBOPCUHKH: OOBIKHOBEHHBbIE NHIM, F-muian. XUMHYECKHil cocTaB, CTPOEHHE,
(GYHKIIH.
OCHOBHBIE THUMNBI JBWXKEHHMS TNPOKApHOT (MJIaBaHHUE, «POEHHUE», CKOJIbKEHHE,
MOJATATUBAIOLIEE IBUKEHHUE U Ap.). TaKCHUCHI y TPOKAPHOT.
Mopdonoruueckun auddepeHIrpoBaHHbIE KIETKH HPOKApHUOT. DHJOCIOPHI, LHUCTHI,
aKUHETHI, 9K30CHOopbl. ['OpMOroHnH, 6ae0LHCThI, TeTEPOLIUCTHI, OAKTEPOHIBI.
Omnpenenenre MOHATHH «CHCTEMaTHUKa» M «TaKCOHOMMs». KaTeropum TakCOHOMMH:
¢ua, kiaacc, NOPSAAOK, CEMEUCTBO, poJl, BUM, MOABHJ, mTamMM. OnpeneneHne MOHATUH
«puna», «gomen». Konnenuus Buaa y npokapuoT. [IOHATUS «KIOH», «ITaMM,
«BapuanT» (MopdoBapbl, cepoBapbl, (aroBapbl, pe3UCTEHCBAPHI, MaToBapbl). BapuaHt
KaK MH(paBUI0Basi cUCTeMaTHYeCKasi KaTeropusl.
Howmenknarypa 6akrepuii. MexayHapoJHbIN KOJIEKC HOMEHKJIATYPbl OaKTepU.
UckyccTBenHas knaccudukanus. OuioreHernyeckas kiaccupukanusa. TpexJoMeHHas
cucrema K. Bésze. DBomonnoHHas cucTreMaTuka.
WNnentudukanus Oakrepuil. Mopdonoruueckue, THUHKTOPUAJIbHBIE, KYJIbTypalbHbIE,
($U310TI0r0-ONOXUMHUECKHUE, CEPOIOTUIECKHE PU3HAKY.

CucremaTtnka OakTepuil Ha OCHOBe TeHeTmueckoro pojactBa. 16S p-PHK — cucrema
UICHTUDHUKALIH. Hcnonp3oBaHne  XEMOTAaKCOHOMHUYECKMX  IPU3HAKOB  JUIA
UACHTU(DUKAIIH.

Omnpenenurenu 6akrepuii. Onpenenutens 6aktepuii bepmku. [IpuHIun pacmnonoxeHus
Marepuana B 9-m mznanuu omnpenenurtens bepmku (1994 r.). PykoBoactBo bepmxku mo
cucremaTnuecko 6akrepuonoruu (2001-2007).

Apxen. OOmas xapakTepuUCTHKa apxed: Mop(doiorus, XeMOTAaKCOHOMHUYECKHE
0COOEHHOCTH, 0COOCHHOCTH METa00IM3Ma, SIKOJIOTHUECKHIE OCOOCHHOCTH.

Cucremaruka apxeii. Jlomen Archaea.

Phylum Euryarchaeota.
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25. TACK group. Phylum Crenarchaeota.
26. Superphylum Asgardarchaeota.
27. Superphylum DPANN
28. Cucrematuka daxrepuii. [lomen Bacteria.
XapakTepucTrka BaxHenmux ¢uin nomeHa Bacteria:
29. duna Actinomycetota.
30. duina Bacteroidota.
31. duna Chlamydiota.
32. ®una Chlorobiota.
33. ®una Chloroflexota.
34. ®una Cyanobacteria.
35. ®dua Deinococcota.
36. duia Bacillota.
37. ®duia Fusobacteriota.
38. ®duua Nitrospirota.
39. ®dua Pseudomonadota:
1) Kiacc Alphaproteobacteria
2) Kunacc Betaproteobactereia
3) Kiacc Gammaproteobacteria
40. duia Spirochaetota.
41. duna Mycoplasmatota.
42. dua Planctomycetota.

Pa3zpadorumnk:

]
/%757‘& P e e

(moamuce)

nouedt O. ©. Barunna

[Tporpamma cocraBieHa B cooTBeTcTBUH ¢ TpeboBanusmu OGI'OC BO mo HampaBieHHIO
06.03.01 «buonorusy, mpodriro MOAroTOBKH «MHUKPOOHUOIOTHS».

[Iporpamma paccmoTpeHa Ha 3aceanuu KadeIpbl MUKPOOUOIOTHH

« 10 » despans 2023 r. '
[TpoTtokom Ne 5 3aB. Kadenpoii /é"( éj”/é/ b. H. Orapkos
'

Hacmosuwas npoepamma, me moocem Ovimb 80cnpoussedena HU 6 Kaxou ¢hopme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kageopul-paspabomyuka npocpammsi.



