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Mporpamma omcuunnmHbl "Bronornsa oTaenbHbIX rpynn MukpoopraHnamos”; 020400.68 Bronorus; goueHT, K.H. (BoueHT) 3axaposa H.I™. ,
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Mporpammy avcumnnuHbl paspabotan(a)(1) AOUEHT, K.H. (ZoueHT) 3axaposa H.I'. kadhenpa
Mukpobuonorun NOMmub otaeneHne coyHoameHTanbHo meauumHbl , 1Natalia.Zakharova@kpfu.ru ;
LOLIEHT, K.H. (aoueHT) 3eneHuxuH MN.B. kadpenpa mukpobuonormn NOMub otaeneHune
doyHoaMeHTanbHoM MeguuuHel , Pavel.Zelenikhin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

dopmrpoBaHMe y 06y4aloWUXCS MUPOBO33PEHNS, COOTBETCTBYIOWIEr0 COBPEMEHHbBIM
NpencTaBNEHUsIM: 0 MecTe NpokapuoT B Bronormyeckon meracucteme, nx bropasHoobpasmm
3aHMMaeMbix rnobanbHbIX 9KOHULWAX, @ TaKXe 3HAKOMCTBO MarucTpaHTOB C OTAE/bHbIMY
npeacTaBuTeNsiMM NPOKapVOoT, UrPatoLMX BaXKHYO POnb B Brocdepe, XN3HN YenoBeka, XXNBOTHbIX,
pacTeHuI.

OCHOBHbIMM 3a4a4amMn ANCUUNANHDBI SBNSIOTCS:

- CPOPMMPOBATb NPEACTABNEHNE O MECTE MUKPOBMONOrM Cpeam Apyrmx 6Monornyecknx Hayk, ee
HanpaBNeHnsx, 3Ha4eHUN 1 06NaCTAX NPUMEHEHWS;

- NPVBUTb 3HAHUS N HABbIKN B OLLEHKE PO MUKPOOPraHu3MoB B B1ocepe, XM3HN YENOBEKA,
XUBOTHBIX N PACTEHWIA;

- JaTb npencTaeneHve o buopasHoobpasnm NpokapmuoT, 0COBEHHOCTAX UX CTPOEHUS, MeTabonmama
n MeracmnctemMaTuku;

- 03HaKOMUTb C OTAENbHbIMU FpynnamMm NpeacTaBuTenel NPoKaproT 1N NX PONbio B
B61OreOXMMNYECKNX LUKNAxX SN1EMEHTOB B MPUPOAE, XN3HWN YeNoBeKa, XNBOTHbIX, PACTEHWIA U T.4,.

- 006y4nTb NPOCPECCUOHANBHOM U HAYYHOW TEPMUHONOTNN;
- HAy4MTb apryMeHTUpOBaHO nanarartb OCHOBHbIE Lenu;

- NPUBUTb HABbIKA CaMOCTOATENbHOW pa60Tb| MarmcTpaHToB C y‘-leﬁHI/IKaMVI N cneunanbHOM
nMTepaTypon, B TOM HUCJ1I€ SNEKTPOHHbIMA 6a3amm OaHHbIX pOCCVII7ICKI/IX " 3apy6e>KHb|x 6I/I6ﬂl/IOTeK, a
TakXe naTteHTHOM ,U,OKyMeHTaLlVIeVI " BegyuwmMm Hay4HbiMMN XypHanamu 6I/IOTIOFI/I‘-I€CKOI7I,
MOJ'IeKyJ'IFIpHO-6I/IOﬂOFVI‘-IeCKOI7I, MOﬂeKyﬂﬂpHO-FeHeTM‘-IeCKOI‘/'I, 9KOIOrnyecKom, MI/IKpO6I/IOfIOFVI‘-IeCKOI7I
N MeONLNHCKON HanpaBneHHOCTH. Bbixogawmnmm Ha PyCCKOM N MHOCTPAHHDbIX A3blKaxX;

- aKTMBM3aUMs NONlyHaeMbIx TEOPETUYECKMX 3HAHWIA B XO[e HanncaHus pecpepartos, acce,
KOHTPOSbHbIX paboT, ANCKYCCUiA, OTBETOB HA KOHTPO/IbHbIE BOMPOCHI MO TEMaM NPOCAYLIAHHbIX
pasnenoB AUCUMMVHbI, TECTUPOBAHUUN B KOMMBIOTEPHOM K/lacCe C MCMONb30BaHMEM CrieLmanbHOM
nporpammei.

OucumnnuHa "Bronorns oTaenbHbIX rpynn MAKPOOPraHn3MoB" siBnsieTcst 6a30Boi COCTaBNSOWEN
pPas3nMYHbIX OUCLMMNIVH BXOASWMX B MArucTepckyto

nporpammy "Mukpobruonorus n supyconorns”

2. MecTo AMCUMNNNHBI B CTPYKTYpe OCHOBHOW o6pa3oBaTtefibHOW NporpaMmbl BbiCLLUErO
npodoeccnoHanbHOro o6pasoBaHus

[aHHas yuebHas gucumnnnHa BkntodeHa B pasaen " M2.B.4 MNpodeccuoHanbHblit" 0CHOBHOW
obpasosaTtesnbHol nporpammbl 020400.68 Bronorns 1 0THOCUTCS K BapuUaTUBHOM YacTu.
OcBaunBaetcs Ha 1 kypce, 1 cemecTp.

OucumnnuHa 6a3mpyeTcs Ha 3HaHWSX, NPUOOPETEHHBbIX Hakanaspamy NPy N3y4eHU NAaTUHCKOro v
AHMNNIACKOro S3bIKOB, PM3MKUN, HEOPTraHNYECKOW N OPraHNYeCcKOn XMMmm, MuKpobrnonorum,
PU3NONOTUN PACTEHUIA, BUOXUMUN, TEHETUKM U T.4. [pKY NPOXOXAEHUN ONCLMNINHBI Y 0Byyatowmxcs
3aknagpiBaloTcs 6a30Bble 3HAHUS 4151 YCBOEHWNS CNELANCLMMNINH MarncTepCKon Nporpammbi
"Mukpobuonorus n supyconorus”. NMpuobpeteHne oyHAAMEHTaNbHbIX 3HAHWUIA NO ANCLMMNINHE
"Brionorusa otaenbHbIX rpynn MUKPOOPraHM3MOB" SBNSETCS BaXHbIM KOMIMIOHEHTOM LIeNOCTHOro
€CTECTBEHHO Hay4YHOrO MMPOBO33PEHNS MUKpOobuonora. 9Ta aucumnaMHa onocpeayeT BaxHble
CBSI3M MeX [y BCEMW OUCLMUNAMHAMU MarnctTepckol nporpammbl "Mukpobuonorus n Bupyconorus”.

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3ynbTate 0CBOEHUS AUCLUMIINHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:
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Pacwumndpposka
LLincpp komneteHumu npuobpeTaeMor KOoMNeTeHLUN
CnocobeH camoCcTOATENBHO NPUOBpeTaTh C NOMOLLbLIO
OK-6 NHGOPMALMOHHbBIX TEXHONOMMIA U UCMONb30BaTh B
(0BLweKkynbTypHbIE NPakTUYECKOW OeATeNbHOCTM HOBblE 3HAHWUS U YMEHWS, B TOM
KOMMeTeHLMN) 4yucne B HOBbIX 06NACTAX 3HAHWIA, HENOCPEACTBEHHO He
CBSI32HHbIX CO CPepon AesATeNbHOCTH
AK-10 "nyboKO NOHMMAET 1 TBOPYECKM UCMONb3YET B HAY4YHOW U
NPON3BOLACTBEHHO-TEXHONOIMYECKON AesTen
(NPOOECCHOHANbHBIE POV3BOACTBEHHO-TEXHONOMMYECKON OeATENbHOCTU 3HAHUS
KOMNETEHLIAW) (hyHOAMEHTa/IbHbIX 1 NMPUKNafHbIX Pa3aenos crneunanbHblx
OVCUMMIVH MarmcTepckon NporpamMmsl
MNnK-11
YMeeT nnaHvpoBsatb v NIN30BbIBATb M
(NPOECCHOHANbHBIE Meegn VIF?TVIﬂpO a peann3oBbiBaTb NPOECCMOoHanbHble
KOMNeTeHLmm) ponp
MNpumeHseT MeTOANYECKME OCHOBbI MPOEKTUPOBAHMWSA 1
AK-12 BbIMOMIHEHMS NONEBbIX U NabopaTopPHbIX BUONOrNYECKUX U
KONOrn4eckKmnx NccnefoBaHnii C NCNoNb30BaHNEM
(NPOOECCHOHANbHBIE 3KONOrM4ecKMX nccnenosa C UCnonb3oBaHne
KOMNETEHLIAW) COBPEMEHHOV annapaTypbl U BbIMUCINTENbHLIX KOMMIEKCOB (B
COOTBETCTBUU C LENSAMU MAarucTEPCKOM Nporpammbi),
reHepupyeT HOBbIE UAEN N METOONYECKUE PELIEHNS
NnK-2 3HaeT 1 UCnonb3yeT OCHOBHbIE TEOPUN, KOHLEMLMMN 1
(npochbeccunoHanbHbie NPUHUMNbI B n36paHHo 0b6nactn [eaTenbHOCTH, CnocobeH K
KOMMeTeHLMN) CYCTEMHOMY MbILLNEHWIO
CamOoCTOATENBHO aHANMM3MPYET UMEIOLLYIOCS MHGOOPMaLNIO,
BbISIBNSIET (PyHOaMeHTanbHble Npobnembl, CTaBuUT 3amady u
MK-3 BbINONHSET nonesble, nabopaTtopHble BUonornyeckue
(npodhbeccuoHanbHbie NCCNenoBaHUS NPU PELEHNN KOHKPETHbIX 3aaady no
KOMMETEHLMN) crneunannsaumm ¢ UCNoNb30BaHWEM COBPEMEHHON annaparypbi
N BbIYUCIINTENBHBIX CPEACTB, AEMOHCTPUPYET OTBETCTBEHHOCTb
3a Ka4yecTBO paboT M Hay4HY0 AOCTOBEPHOCTb PE3YNbTATOB
MK-9 MNpodpeccroHanbHO ohopMnseT, NpeacTaBnseT u 4oknaabiBaeT
(NPOCDECCMOHATNbHBIE pesynbTaTtbl HAY4YHO-UCCNenoBaTeNbCKUX U
NPON3BOACTBEHHO-TEXHONOrMYECKUX PabOoT Mo YTBEPXKAEHHBIM
KOMNeTeHLmm) cpopMmam

B pe3ynbTarte OCBOEHNA ONCUNMIINHDBI CTYOEHT:

1. DONXeH 3HaTb:

- 0COBEHHOCTM CTPOEHUS KNeTKN apXxel 1 6akTepuii n oyHKLUMM ee OTLAENbHbIX CTPYKTYP;
- MECTO NPOKapuoT B 9KOCKUCTEMAXx U B Bruocdpepe B LIeNIOM, a TakXXe posib B HAPOOHOM XO3SIACTBE U

mMegununHe

2. IONXEH yMeTb:

- paéoTaTb C NPOKAapUOTHbIMA MUKPOOPraHn3mMamn B na6opaTopr|x N NPOn3BOOCTBEHHbIX YCITOBUAX;

- OPNEHTNPOBATbCA B cneumnanbHoun Haqu0|7| N MeTo4n4eckomn nuteparype no npogouno NoaAroToBkKu
N CMEXHbIM BOMpPOCaM,

- BECTU Brbnmorpaduyeckyto paboTy ¢ NpUBNeYEeHNEM COBPEMEHHbBIX MHGOPMALNOHHBIX TEXHONOTUIA.

3. 0OMXEeH BnageTb:

- TEOPETNYECKMMM 3HAHUSIMK B 06N1aCTN B3aVIMOOTHOLIEHWIA NPOKaPMOT Mexay coboi 1 ¢
aykapvoTamu;
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- YeTKMMM NPeaCcTaBNeHMsIMUA O MNULLEBbIX NOTPEOHOCTSX MPOKAPMOT, 0COBEHHOCTSAX KX
KOHCTPYKTUBHOIO 1 dHEpreTnyeckoro Metabonuama, crnocobax pasmMHOXEHNS.

4. NONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- NPUMEHATb NOoNny4eHHblIEe B XO00€ OCBOEHUA ANCUNMINHBbI 3HAHNAMU B Hay‘-IHO-I'IpO(*)eCCVIOHaﬂbHOVI
OeATeNnbHOCTW.

4. CTpyKTypa 1 cogepXxaHvue AUCLUNIUHBI MOAYNS
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSIET 3a4eTHbIX(ble) eanHuUL(bl) 72 yaca(oB).
dopmMa NPOMEXYTOHHOr0 KOHTPONSA ANCUMMINHBI 3a4eT B 1 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS OOMnycka K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBopuTeNnbHO" (YO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AUCUMNIMHE/ MOAYIO
TemaTuueckui NNaH AUCLUNINHBI/MOAYNS

Buabl v yachbl
ayauTopHow paborbl,
Hepens VX TPYyA0EMKOCTb Tekywume coopmbl
cemecTpal (B yacax) KOHTpOnsi
MpakTnueckumelllaboparopHble

3aHATUSA pabortbl

Paspnen
N AucuunnnHbl/ CemecTp
Monayns

Nekunn

Tema 1. BeegeHue B
61oNornto OTAENbHbIX

" rpynn
MVKPOOPraHnM3MoB
Tema 2. MonekynsipHble
o |11 CTPYKTypHbIE acnekThl
" lopraHmsaumn apxemn

Tema 3.
IKCTpeManbHO-TEPMOOUNbHbIE
1 runeptepMounbHble
apxew,
mMeTabonuaunpyowme
cOefMHEHUS cepbl
(gounbl Crenarchaeota n
Euryarchaeota).

Tema 4.
MeTaHobpasytowme
apxeu (gouna
4 Eucaryaeota. Knaccbl:
" IMethanobacteria,
Methanococci,
Methanomicrobia,
Methanopyri).
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpOns

Tema 5.
OKcTpemanbHo-ranodun

. |apxewu (comna

Euryarchaeota knacc
Halobaeteria)

bHblE
1

Tema 6.
IKCTpeManbHO-aunaogy
1N TepMOPUIIbHbIE apXen
(dounna Euryarchaeota,
Knacc
Thermoplasmata).
['pynna gpaHTOMHbIX
apxen n3 mect
0bUTaHNS C HN3KO 1
yMepeHHOoM
TemnepaTtypou (ot -1,50
1o 280C) ? yHukanbHas
NUHUSA ornbl
Crenarchaeota.

1/IbHblE

9-10

KOHTPO/NbHas
paboTta

Tema 7. lomeH
Bacteria. baktepun,
obpaaytowme
9HIOreHHble Cropbl.
AkTrHOGaKTepum.
MnaHKTOMMLETDI.

11-12

pedepart

Tewma 8. lNapasntnam
Kak 0bpas Xmn3Hu
HEKOTOpPbIX BakTepuiA.
Mwukonnasmbl. baktepun
- 9HO0- M 3KTONapasuThbl
HakTepuii

13-14

Tema 9. ACTUHHbIE
OKCUTEeHHble

. |[doTOTPOHbIE

HakTepun 13 counebl
Cyanobacteria.

15-16

10.

Tema 10.
ennobaktepun.
Keasun-cpotoTpodoHble
aspobHble HakTepun

17-18

KOHTPO/NbHas
paboTta

NTtoro

18

18

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. BBepeHue B 6Monoruio oTaenbHbIX FPynn MUKPOOpPraHU3MoB
JNleKunoHHoe 3aHsitne (1 yaca(os)):

BropasHoobpasue, rnobanbHbie HUWKM NPOKAPUOT 1 UX POfb B Buocdepe, Xn3Hu Yenoseka,
XWBOTHbIX N pacTEeHUN.

Tema 2. MonekynsipHbie U CTPYKTYpHble acnekTbl OpraHu3aLum apxen

PerncTtpaunoHHbiin Homep 84941214
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nekumnoHHoe 3aHsitne (1 yaca(os)):

Ocobble 4epTbl, OTAMYalOWMe NpeacTaBmTenel jomeHa Archaea ot 4yneHoB TakcoHoB Bacteria n
Eucarya.

npakTudeckoe 3aHsitne (2 yaca(os)):
CxoqncTBO apxeit ¢ aykapusiMu n baktepusimn. PrnoreHeTmyeckme CBA3n Mexay LapcTBamu.

Tema 3. OkcTpemanbHO-TepMmocpunbHbIE U TMNepTepModUibHbIE apxeun, MeTabonuanpyrouime
coenuHeHus cepbl (cbunbl Crenarchaeota u Euryarchaeota).

JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

dunoreHns apxei, MeTabonn3npyomnx COeANHEHNS CePbI C Y4ETOM 3BOOLIMM MUKPOOHOI0
cepHoro umkna. PacnpoctpaHeHue B npupoge. mapoTepMbl, Kak MecTa obuTaHns KpeHapXxeoT n
aykapmoT. Xn3Hb B accoumaunmn ¢ aykapmotamm 1 npeacrasutenamm gomeHa Bacetria.
CpaBHuTenbHas xapaktepucTtuka knaccos Euryarchaeota knacc Thermoprotei, Thermococci n
Archaeoglobi. OcobeHHOCTU MOPGONOrnK U Pa3MHOXEHNS; NONMMOPU3M. Pubpunnbl 1 nx
PyHKLMN. YNbTPaCTPYKTypa U XMMUYECKmnin coctas S-cnoes. MembpaHHbiii annapat. Coctas
nmnunaos. ['eHoM. MNnasmuabl. Bupycsl.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Pa3Hoobpasue popm metabonuama. CnocobHOCTb K aBTOTPOGUM, MUTOTPOOUN, MUKCOTPOUN,
aspobHOMY 1 aHa3POBHOMY ObixaHuio, OpoxeHuio. XKU3Hb Npu TeMnepaType Bbllle TOYKN KUMEHNS
BOoAbl. DKcTpemanbHas aunpodunus (pH 0,5). MpeononaraemMble MEXaHN3Mbl TEPMOCTAOUNIBHOCTN.
["feoxmMmyeckas nesatenbHOCTb. YyacTme B KPyroBOpoTe cepbl, Xenesa, a3oTa. [lepcnekTusbl
NCroNb30BaHUS.

Tema 4. MetaHOOpa3sytowwme apxeu (cpuna Eucaryaeota. Knaccbi: Methanobacteria,
Methanococci, Methanomicrobia, Methanopyri).

JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

CucTtematnyeckoe NonoxeHve MetaHoapxew B fomeHe Archaea, nx MHoroobpasue 1 TakCOHOMUS.
Mopdponorus. YnetpacTtpykTypa knetku. [[a3oBble Bakyonu, 3anacHble Bewectsa. CTpoeHume 1
XUMUYeckuii coctae S-cnoes. XryTuku, xemotakcuc. OpraHnsauns nna3amatuyeckor MeMopaHoi.
Nunuabl. OpraHn3auus reHoma 1 CTpyKTypa reHoB metaHoapxei. lNnasmuabl. Ycnosums pocTa
MeTaHoapxein (oTHoweHue k O2, Temnepartype, pH, NCToYHMKaM a3oTa, cepbl 1 T.M.). DKCTPEMASIbHO
ranogounbHble MeTaHoapxen. Ctparerns agantaumym MeTaHoapxem K NoBbIlWEHHOMY COAepXaHuo
NaCL B mectax obutaHusi. [(nybokoBoaHble MeTaHoapxewn, pactywme npu 1100C.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

MeTabonmam metaHoapxei, obutatowmx B pa3nunyHbix akoHuwax. Cybctpatbl Ans pocta u
MeTaHoreHesa. JTarnbl MeTaHoreHesa, KopepMeHTbl 1 KOPaKTopbl, y4acTBYIOWMNE B METAHOreHe3e.
CBoeobpasue nyTteit domkcaunn CO2. BoccTaHoBNEHUE MOnekynsipHol cepbl 1 obpasosaHue CO.
Apeanbl pacnpocTpaHeHus. Accoumaumm MeTaHoapxein ¢ MPoCTeWnMN, TepMmTamm, polbamu,
MONNIOCKaMMN 1 Opyrummn aykapuotamu. Ydyactme MetaHoapxein B Me30OWbHbIX M TEPMOUNbHbBIX
KOHcopumymax. Ponb MeTaHoapxei B aHasapObHOM pa3noxXeHnn OpraHnyYeckmx BELLECTB.
Tpodpryeckme cBs3v B METAHOreHHOM coobuiecTse. MyTn ob6pasoBaHus MeTaHa B NPUPOAE.
MpumeHeHne B BoTexHonorun. MNonyydeHne razoobpasHoro Tonnmea 1 ButammHa B12.

Tema 5. kcTpemanbHo-ranocunbHblie apxeun (cpuna Euryarchaeota knacc Halobaeteria)
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

[MonoxeHune akCTpeManbHO-ranouibHbIX apxern B foMeHe Archaea v nx cpunoreHetTnyeckas cessb
¢ MeTaHoapxesmu. CBoeobpasmne aKONOrM4ecknx HyW, 3aHNMaEMbIX 3KCTPEMaSTbHO-TanoguIbHbIMM
apxeamun. loHHaa KoMNo3uLms 3KOTOMOB, 3acensieMbix apxesiMun. Ponb 0fHOBaNeHTHbIX 1
NBYXBaNIEHTHbIX KATUOHOB B XU3HWN 3KCTPEMalbHbIX ranogunos 1 cTparerna nx agantauum K
YCNOBWSIM MOBbIWEHHON coneHocTn. MHoroobpasne akcTpemManbHO-ranouibHbIX apxei.
HeobblyHas doopma kKneTok. YNbTpacTpykTypa M XMMUYeCcKmnii cocTaB S-cnoes. ["a3oBble Bakyonu 1
3anacHble Belectsa. OcobeHHOCTN pa3MHoXeHus. MNMokosiwmecs copmbl. LinTonnaamarmyeckas
mMembpaHa. CnoxHelin coctas 6enkoB. Ocobble MeMbpaHHble nunuabl. Pasnnyns B cTpoeHun
MeMbpaHHbIX TMNNA0B y HENTPOGUNIOB U ankanodpunnos. Moaenb CTPOeHNs LMTonIas3mMaTnyecKom
MeMbpaHbl - "3acTexka-MonHus".

npaKkTudeckoe 3aHsitne (2 yaca(os)):
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OcobeHHOCTN CTpoeHUs reHoma. Mnasmuabl. Parun. Pusmnonorms n metabonnam. ManoumHbl n
MexaHn3M nx gencrems. Keasm-gooTtoTpous y akCTpemManbHO-ranodunbHbix apxen. PoToakTUBHbIE
peTuHanbcooepXallne NUrMeHTbl, X CTPOEHUE 1 dyHKLUMK (6aKkTeprnopoaONCUH, ranopoaoNCUH,
p060pOAOMNCUH, CEHCOPHBIA POAOMNCHH, apxeopoaoncuH). CBeTo3aBncuMasi MpPoTOHHas noMna.
MecTo aKcTpeMasnbHbIX ranogunoB B COBPEMEHHOI MUKPOBHOI cucteme. Yyactue B KpyroBopote
61OreoXnMNYECKNX aNEeMEHTOB B Npupode. MNpaktuyeckme acnekTbl NCMONb30BaHUS.

Tema 6. kcTpemanbHoO-aunaocdunbHbie U TepmocunbHblie apxeun (cpuna Euryarchaeota,
knacc Thermoplasmata). Fpynna ¢paHTOMHbIX apxen N3 MecT 0OUTaHUs C HU3KOM U
yMepeHHoU Temneparypou (ot1 -1,50 o 280C) ? yHukanbHasa nuHusa counbl Crenarchaeota.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Apxewn, He nMeloLme KNeTo4HOM CTeHkn n3 ponos Thermoplasma, Ferroplasma, Ferromonos.
OC06€eHHOCTN XMMNYECKOr0 COCTaBa LMTONNaamMaTniyeckoin MembpaHbl. YCTOMYMBOCTb K AEACTBUIO
JPM3NKO-XMMMYECKUX pakTopoB. Mopdronorms, uMTonorus, pasMHoXeHue, U3nonorns u
MeTabonmam.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Popn Picrophilus. NMpennonaraemble MexaHM3Mbl aUMA0CTAOUNBHOCTM 3KCTPEMAbHO auma0UNbHbIX
apxen. ®una Crenarchaeota.

Tema 7. [lomeH Bacteria. Baktepumn, o6pasytowime 3HAO0reHHble crnopbl. AKTMHOOAKTEPUM.
MnaHkTOMULETDI.

JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OnpepneneHne NoHATUSA ?aHpocnopa?. ['paHunubl 1 06BbEM rpynnbl MOHOCMOPOBbIX
rpamnonoXmTensHbix bakTepuii, obpasyrowmx sHaoreHHble cnopsbl: Bacillus, Clostridium,
Paenibacillus, Ampnibacillus, Marinobacillus, Sporolactobacillus, Halobacillus, Lentibacillus,
Anoxybacillus, Acidithiobacillus, Geobacillus, Sporosarsina, Thermoactinomyces, Desulfosporinus,
Oscillospira, Arthromitus u ap. N'paHnubl 1 06 bEM rPyMnMnbl MOHOCMOPOBLIX FPAMOTPULLATENBbHBIX
bakTepwuii C 3HOOreHHbIM cnopoobpasoBaHueMm (p.p. Sporomusa, Sporohalobacter, Acetonema,
Orenia, Heliobacillus, Heliobacterium v np.). NMonucnoposbie 6bakTepun, obpasytowme ot 2 0o 9
aHpgocnop B knetke (p.p. Clostridium, Anaerobacter, Methabacterium, Epilopiscium n gp.).
MonoxeHune cnopoobpasyroLmx baktTepuii B cUcTEME NPOKapMoT U UX PUNOreHeTN4Yeckne CBS3u.
MMNoTe3bl 0 NPOMCXOXAEHNN CMOCOBHOCTM K 3HLOreHHOMY CMOpPO0bpPa30BaAHMIO BHYTPM
PUNETNYECKNX NINHNIA TPaMMNONOXMTENBHbBIX 1 FpaMoTpulaTtenbHbix bakTtepuii. PazHoobpasne
MOPJOONOrn, LMTONIOMMMK, TUMOB MeTabonnama, cnocoboB pas3MHOXEHUS BakTepuin ¢ SHOOrEeHHbIM
crnopoobpas3oBaHneM. SKOHMIWW, 3aHUMaeMble bakTepmaMmn, 06pasyoWwmnMN 3HAOrEHHbIE CNOPbI.

npakTnyeckoe 3aHsitne (2 4aca(os)):

SHOocnopsbl: cTpaterns BbixmeaeMocTn baktepuin. @akTopbl, MHOYLMPYOWMe NpoLecc
9HIOreHHOro cnopoobpa3oBaHmns y NPoOKaproT. 3HaYeHMe NYPUHOBbBIX HYKNEOTUAO0B B MHMLMALNN
crnoporeHesa. QHAoreHHoe cnopoobpasoBaHne ? 0CcobbIl TMN KNEeTOYHON AnddepeHumnanmmn
npokapuot. Ctagun cnopoobpasoBaHns ? CNoXHas Lemnb B3aMOCBA3aHHbIX NPOLIECCOB:
reHEeTNYECKNX, LNTONOrNYECKmX, onadmnonoro-brnoxmmmyeckmx. OCO6EeHHOCTN CTPOEHMS
cneumgunyecKkux CTPYKTyp CNop: KOPTEKC, 3K30CMOPUYM, ra3oBbie KONMayku, BblpoCTbl. VIX pyHKUMN.
OHOoreHHoe cnopoobpasoBaHme ? NPOLECC PA3MHOXEHUS MONNCMNOPOBLIX BakTepuiA.
Cneumdgomnyeckunin Tn BHYTPUKNIETOYHON audhdoepeHumnpoBkm y Arthromitus moniliformis ¢
9HIOreHHbIM cropoobpa3oBaHmeM. MonekynsipHble MEXaHU3Mbl NMPOLLECCa 3HAONEHHOMO
crnopoobpa3zoBaHus. Nnasmuaobl n cnoporeHes. 3penas cnopa, 0CObeHHOCTN ee MOPAPONOrnn 1
cTpoeHus. [NoBpexparowme n penapaTtuBHble MEXaHN3MbI Y 6akTepuanbHbIX CNop. YCTONYMBOCTb
9HIO0CMOop K psay HebnaronpusaTHbIX BO3aeincTeuin. Ctanmm n NycKoBOW MexaHU3M npouecca
npopacTaHms aHaocnop. MynbTMBapuaHTHOCTb LMKa pasBuTus cnopoobpasytowmx baktepuii.
"Makpoumknuyeckoe" passutme. "MuKpoumnknnyecknin' cnoporeHes. AnbTepHaTBHbIN
crnopoobpa3oBaHmMio NyTb COXPAHEHUS MOMNyNsUMIA Cnopoobpasyowmx 6akTepuin B aKCTpeMasbHbIX
ycnoBsusix ? obpasoBaHme LMCTonoao0bHbIX pedopakTOPHbIX MOKOAWMXCS POPM.

Tema 8. Mapa3nTnam Kak o6pa3s XuU3Hu HeKoTopbix 6akTepuin. Mukonnaambl. Baktepum -
3HO,0- U 3KTOMapa3uTbl 6akTepui

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):
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XapakTepHble 0COBEHHOCTM MUKPOBHOro napasnTtnama. Kpyr noteHumanbHbIX X035€B NapasnToB.
PasHble BMAbl Napas3ntnama (BHEKNETOYHbIN, BHYTPUKNETOYHbIA, goakynbTaTUBHbIA, 0BNUraTHBbINA,
CNnyYyamnHblin, NOCTOSAHHbIN, BPEMEHHbIW, HOCUTENLCTBO U T.M.). [ToHsATUE "3BONIOLUMOHHOM MyopoCTK”
napasnTapHbiX cUCTeM. [JMHaMMYHOCTb B3aMMOOTHOLWEHNI NapasvTa 1 Xxo3amHa. JKonornyeckas
ponb napasuTnama. PunoreHnst 1 TaKCOHOMUS MMKOMA3M: TEPMUHONOrMYeckme npobnembl B
Kknaccugpukaumu. ['mnoTesbl 0 NPOUCXOXOEHUN MUKOMNNa3M. PunoreHeTn4eckne OTHOWEHWS BHYTPU
knacca Mollicus. OcobeHHOCTM MOPAPONOrnn 1 CNocobbl Pa3MHOXEHUS: BUHapHOe aeneHue,
noykoBaHve, goparmMeHTaums. NoHATMe 0 MUHUMATbHBIX PENPOAYKTUBHbLIX Tenax. Ckonbasawas
nogsmxHocTb Mycoplasma. MexaHu3Mm v Tunbl NOABMXHOCTW CMPOnnasm: BpalleHne BaoNb
NPOAONbHONM OCK, donekcupyolee asunxexue u 1.n. CTpykTypbl, obecneymsatowwme noaBNXHOCTb 1
ee oyHKUuMoHanbHoe 3HavyeHune. Peotaktuyeckoe noseneHe Mycoplasma. Liutonornyeckue
0cobeHHOCTM Mykonnaam. CTepurHbl 1 KapoTUHOUABI B MEMOPaHaX MUKOMIA3M U NX OYHKLUN.
Oc0b6eHHOCTN CTPOEHUSI FrEHOMA: HYKNeOoTUAHbIA cocTas, pa3mepbl. Mnasmmuabl. Pusnonorus n
MeTabonmam. PocT B 3aBUCMMOCTUN OT CPU3MKO-XUMUYECKMX PakTOPOB. MoTpebHOCTN B MMTaTeNbHbIX
BewwecTBax. Cnocobbl Nony4YeHns aHepruun. konorus n bronornyeckas posib MUKOMNIasm B Npupoae.
PacnpocTtpaHeHne B okpyxatouwei cpege. [Napasuntnam. NartoreHHbie Mukonnasmbl pOLoB
Mycoplasma, Ureaplasma. Nyt nepena4m MmkonnasameHHbIX MHJeKUNn. PakTopbl MaTOreHHOCTN.
MatoreHes. dnuaemuonorus. MexaHnambl, obecnedvBarowme LANTENbHYO NEPCUCTEHLMNIO
MUKOMNa3M B OpraHname xo3sinHa. dutonaroreHHble MUKOnasmbl U X B3anMOOENCTBUE C
MeMOpPaHHbIMU CTPYKTypaMu KNeTok Xo3sieB. [lepeHocUmkn domTonatoreHHbIX Mrkonnasm. Bupycoi.
CanpodonTHble Mukonnasmbl 13 poaa Metallogenium. Mopdbonornyeckne ocobeHHOCTM U pasBuTme.
CnocobHOCTb OKUCNATL ABYXBaNEHTHblE coeanHeHust Fe n Mn. ®unanonormyeckuii CMbicn aToro
ABNEHNS

npaktnyeckoe 3aHsitne (2 4aca(os)):

BakTtepun - aHO0- 1 akTONapasunTbl bakTepuin n3 ponos: Bdellovibrio, Daptobacter, Micavibrio n ap.
TakcoHoMus n cpunoreHns. CnekTp X039nCckmx KNneTok. 3aBMCUMOCTb OT X035MHa.
PacnpocTtpaHeHue 1 akonormyeckas posb B MPUPOaHbIX akocuctemax. OcobeHHOCTN opraHusauunm
knetkun Bdellovibrio: cTpoeHne Xxrytuka, cneundgounyeckas andpdoepeHumaumns "nepeaHero KoHua".
PocT B 3aBMCMMOCTU OT (OU3NKO-XUMUYECKUX YCNIOBUIA Cpefbl. DHepreTnyeckas npoaykKTMBHOCTb
napasuta. Uunkn passutus Bdellovibrio: ataka, npukpenneHue, BHYTPUKIETOYHOE pa3dMHOXEHNE U
BbIXO[ U3 KNEeTKN Xo3auHa. PakTopbl, onpenensowmne atpgpekTMBHOCTb 3TUX MPOLLECCOB.
OTnnynTenbHble YepTbl MeTabonmama npu pocTe B KNeTkax Xo3siHa. 9kTonapasutbl: p.p.
Micavibvrio, Ensifer, Vampirococcus, Vampirovibrio. Kpyr xo3sieB. Oco6eHHOCTI LIMKNOB PasBUTUSI.
Heobbl4HbIl NapasnT n3 pona Kaistia, nposiBnsitowmic cnocobHOCTb K 3KTO- 1 dHO0NapasnTuamMa B
3aBMCUMOCTHM OT atakyeMom XepTBbl.

Tema 9. UcTuHHbBIE oKkcureHHble poToTpochHble 6akTepum us chunbl Cyanobacteria.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

MoHATME 06 NCTUHON POTOTPOGUN 1 KBA3UN-CPOTOTPOGUN. [TNrMEHTBI OKCUMIEHHBIX MPOKApPMOT
(xnopochunnbl, prkodbAMNPoTENbl, KapoTnHonabl). CTPYKTypHAs OpraHn3aumns OKCUreHHoro
POTOCUHTES3MPYIOLWErO annaparta: cBetocobmparowme aHTEHHbIE CUCTEMbI, OCHOBHOWA
cBeTocobupatownii kKoMmnneke, gotocmctema | u ll, MeonaTopbl 3NEKTPOH-TPAHCNOPTHOW Lienwu,
K1ucnopog, Bblaensowmnin komnnekc. doToxmmMmyeckme npoLeccehbl, nexaline B OCHoBe (POoTOCUHTE3a.
"eHepaLmsa BOCCTaHOBUTENbHbIX 9KBUBANEHTOB.

npakTnyeckoe 3aHsitne (2 4aca(os)):
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LinaHobakTepun. Cnctematuka n punoreHns. Kpatkas xapaktepuctmka natu cybcekuuii.
Mopdponornyeckoe pasHoobpasue 1 guddepeHUmnpoBka LumaHobakTepuin. OgHOKNETOYHbIE,
KONOHMabHble MHOTOKIETOYHbIE U TPUXOMHbIE OOpPMbIl. TOpMOroHnmn, 6aeounTbl, FOPMOCMOPHI,
3K30CMopbl, aKNHETbI, reTepoumncTbl. OCOBEHHOCTU LMTONOTMM U XMMUYECKOr0 COCTaBa KNeTokK.
Yexnbl, Kneto4yHas cteHka S-cnou. [a3oBble Bakyonu, KapboKCUCOMbI, LMaHOULIMHOBBIE FpaHysbl 1
npyrue ctpyktypbl. Obwas opraHmsaums MeMbpaHHoOM cucTeMbl. TUNNAKOMAbI, UX YACIO U
pacrnonoxeHue B knetke. duanonorusi n metabonnam. PocTt B 3aBUCMOCTU OT MHTEHCUBHOCTU
ceeTa. OTHoweHwue Kk To, pH, O2, NaCL. ®oToTakcuc, poTOKMHE3NC 1M PoTOoGhoOHAS peakuuu.
LnasoTpodoms. PacnpocTpaHeHne B NPUPoae U NpakTuieckoe aHavyeHne. Yyactue umaHobakTepuit
B KPYroBopoOTe a3oTa B No4YBe 1 co3paHum ee nnogopoans. Ponb B 3arpsa3HeHnn BOOOEMOB.
Bronornyeckn aktmBHble BewecTsa LnaHobakTepun: TOKCHHbI, OUTOTOKCUHbI, BUTAMUHDI.
LinaHobakTepumn ? cuMBUOHTLI ryboK, MPOCTERWNX, rpnboB, akTMHOMULIETOB, MXOB, BbICLIMX
pacTeHuin. Mpoxnopodutbl. OaHokNeTouHble: Prochloron didemni ? 3KTOCUMOWOHT KONMOHWANbHbIX
acumnanin n Prochlorococcus marinus ? KOMNOHEHT NUKOMAAHKTOHA 30POGOOTUHECKON 30HbI
okeaHoB. CBOHOLHOXMBYLWME HUTYATbIE MPECHOBOAHbIE NpoxnopoduTel _ Prochlorothix hollandica.

Tema 10. Fennob6aktepun. Ksasun-cporotTpohHblie aapobHble 6akTepum

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

envobakTepun ? NCTUHHBbIE POTOTPOGOHbIE BakTepumn n3 gounbl Firmicutes (p.p. Heliobacillus,
Heliobacterium, Heliophilum un Heliorestis), obpa3ytowme sHL0CMOpbI 1 OCYLWECTBASIOWME
aHOKCUreHHbIN dpoTocuHTel. CTPyKTypHas opraHn3aumsa potocuHTeaupytowero annaparta. Cxema
dooTOCMHTE3a Y rennobakTepuii.

npaktnyeckoe 3aHsitne (2 4aca(os)):

KBasun-tpotoTpodHble aspobHble bakTepun, CNOCObHbIE K aHOKCUTEHHOMY DOTOCMHTESY.
CpaBHWTENbHASA XapakTepUCTNKa CBOOOAHOXMBYLWMX KBA3W-OTOTPOHbIX HakTepuii N3 poaos
Erythrobacter, Roseobacter, Roseococcus, Acidiphilium, Sandaracinobacter n gp. Ycnosus

MHOYKUMW CMHTE3a (DOTOCMHTETMYECKOrO annaparta. "doTocMHTETMYECKME CMMBUOTUYECKIE
knybeHbkoBble" 6akTepumn Bradyrhizobium sp.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLUMNIUHBI (MOLYNSA)

Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYAEHTOB
Tema 6.
OKCTpeManbHO-aunooguiNbHbIe
N TEPMOOUNbHBbIE apxeun
(douna Euryarchaeota,
Knacc
Thermoplasmata).
6 ["pynna gpaHTOMHbIX 1 9-10 Egﬂ;ggﬂiﬁ%; 12 KOHTPONbHas
" lapxei 13 mect paboTta

0O6UTaHUS C HU3KOW 1 paGOTe

yMepeHHoM
Temnepatypon (ot -1,50
no 280C) ? yHukanbHas
NUHUSA punbl
Crenarchaeota.

Tema 7. JomeH
Bacteria. baktepun,

obpagsytowme 5 |noarotoska K

7 9HOO0rEeHHbIE CNOPBI. 1 11-12 pedhepaty 12 pedepar
AKTHOGaKTepun.
[MnaHkTOMMLETHI.
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Buabl
N Paspen Cemectp| HEAENs | camocTosiTenbHON (TPYAOEMKOCT) ;&%‘g‘;:):?:;gag;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 10.
noaroTtoBka K
10 "ennobaktepun. 1 17-18 KgﬂTooﬁbHecl)M 12 KOHTpO/NbHas
‘IKBaaun-gpoToTpodHble 26 oF; e paboTta
aspobHble HakTepun P
NTtoro 36

5. O6bpasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

MpennonaraeTtcst UICNONb30BaHME TPAONLMOHHbLIX 06pa3oBaTeNbHbIX TEXHOMNOMNIA - NEKUNIA, a TakxXe
CEMNHAPOB C NCMONb30BAHNEM MYNIbTUMELMMHbBIX MPOrpaMM NpPu NOAroToBKE CTyAEHTaMu OOKNan0B
Nno Temam OJ1i CAMOCTOSITE/IbHOIO U3YYEHUNS N BbICTYMNNIEHNE HA CEMUHAPCKUX 3aHATUSAX C BUOEO- U
ayouomarepuanamu.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBegeHue B 6M0N0ruio oTaenbHbIX Fpynn MUKPOOPraHU3MoB
Tema 2. MonekynsipHbie U CTPYKTYpHble acneKkTbl OpraHM3auum apxemn

Tema 3. dkcTpeManbHO-TepMoUNbHbIE U TMNepTepMmocunbHbie apxeun, Metabonnanpyoime
coenuHeHus cepbl (cbunbl Crenarchaeota u Euryarchaeota).

Tema 4. MeTaHo6pasytowwue apxeu (chuna Eucaryaeota. Knaccbi: Methanobacteria,
Methanococci, Methanomicrobia, Methanopyri).

Tema 5. dkcTpemanbHo-ranocpunbHble apxeun (puna Euryarchaeota knacc Halobaeteria)

Tema 6. AkcTpemanbHo-aunpodunbHbie U TepmochunbHblie apxeu (duna Euryarchaeota, knacc
Thermoplasmata). F'pynna coaHTOMHbIX apXxen U3 MectT 06UTaHNUA C HA3KOWN U YMEPEHHOMN
Temneparypow (ot -1,50 oo 280C) ? yHukanbHas nuHus cpunbl Crenarchaeota.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. dunoreHns apxei, MeTabonn3npyoWmMX COEANHEHNS CEPbl C Y4ETOM 3BOMOLUN MUKPOOHOMO
CepHOoro umkna. 2. F'mgpoTepmbl, Kak Mecta 0buTaHnsa KpeHapxeoT 1 aykapuoT. XXU3Hb B accoumaumm
C ayKapvoTamu u npencrasutensamu gomeHa Bacteria. 3. CpaBHUTENbHAS XapakTepucTmKa Knaccos
Euryarchaeota knacc Thermoprotei, Thermococci n Archaeoglobi. OcobeHHOCTV MOpdhonorum
Pas3MHOXEeHNS; NoNMMopcraM. 4. Ponb OLHOBANEHTHbIX 1 ABYXBANEHTHbIX KATUOHOB B XU3H
SKCTpeMasbHbIX rannogunos 1 cTtpaterns ux agantaumm K yCrnoBMsaM NoBbIWEHHOR CONeHOCTU. 5.
KBasu-thotoTpodus y akcTpemanbHo-ranounbHbiX apxein. PoToakTUBHbIE peThHanbcogepXalme
MUrMEHTbI

Tema 7. [lomeH Bacteria. Baktepum, o6pasytowime aHAOreHHble crnopbl. AKTMHOOAKTEPUM.
MnaHkTOMULETDI.

pegoepar , NpUMepHbIE TEMbI:

1. CTpyKTypHas opraHn3aumnsi o0TOCUHTE3NPYIOLWEro annapaTta nypnypHbIX 1 3eNeHbIx 6akTepui, 1
ero fokanusaums y pasHbix rpynn 6aktepuii. 2. OCHOBHble MOP(PONOrMYecKne, LMTONOrnyeckme,
PU3NONOro-bnoXNMNYECKe Pa3Nnyms MeXay CEPHbIMU U HECEPHBIMW 3ENEHBIMU U MYPMYPHBIMU
b6akTepusamn. 3. AkTHobakTepun. TakcoHoMus 1 counoreHnst. OQHOKNETOYHbIE U MULENANbHbIE
POPMbI; MX CpaBHMTENbHAs XxapakTepucTuka. 4. Cneumcuyeckme YepTbl, Bbloensiowmne
aKTMHOBaKTepumn cpenn Apyrux NpokapuoT. YyacTme B KpyroBopoTe BeLWeCTB B Nnoyse. MNpumeHeHne
B GmotexHonoruun. 5. MnaxnkTomMmueTbl. PUnoreHns n TakCoHOMUS. YNbTpacTpyKTypa 1 XUMUYECKNTA
COCTaB K/NIETOYHbIX CTEHOK.

Tema 8. Mapa3utnam Kak o6pas XnU3HN HeKOTopbix 6akTepun. Mukonnasmbl. BakTtepum - 3HA0-
M 3KTONapa3uTbl 6aKkTepumn

Tema 9. UcTuHHbBIE oKcureHHble poToTpochHble 6akTepum us chunsl Cyanobacteria.
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Tema 10. Fennob6aktepun. Keasun-cporotTpodpHblie aapobHble 6akTepum
KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

1. Baktepun ? aHOO- 1 aKkTOoMNapas3uTbl bakTepuit n3 ponos: Bdellovibrio, Daptobacter, Micavibrio n
ap. PacnpoctpaHeHne n akonornyeckas ponb B NpUpPoAHbIX akocuctemax. 2. Linkn passutus
Bdellovibrio: ataka, npukpenneHune, BHyTPUKNETOYHOE Pa3MHOXEHME 1 BbIXOL U3 KNETKM ? XO35MHa.
3. OkTonapa3uTbl: p.p. Micavibvrio, Ensifer, Vampirococcus, Vampirovibrio. Kpyr xo3ses.
OcobeHHOCTN UMKNOB passutus. 4. dunoreHms n TakcoHommnst mukonnaam. 5. Lintonornyeckune
ocobeHHocTn Mukonnaam. OcobeHHOCTM CTPOEHUSI FeHOMa: HYKNeoTUaHbIA COCTaB, Pa3Mepbl.
[Mnasmngbi.

[MprMepHbIe BONPOCHI K 3a4eTy:
[MpunmepHble Bonpock! ans 3a4veTa. [NonHbi nepeyeHsb B [punoxeHnn 1 K 4aHHOM nporpamme.

1. MonekynsipHble U CTPYKTYpPHblE acnekTbl OpraHn3auunm apxe.

2. Ocobble 4epTbl, OTAMYaoWwme npeactasuTenein nomeHa Archaea ot 4neHoB TakCOHOB Bacteria
Eucarya.

3. CxoncTtBO apxeli ¢ aykapusaMm n bakteprsiMn. Fopn3oHTanbHbIA TPAHCMOPT reHOB Y NPOKapuoT B
NPUPOLHbIX 3KOCUCTEMAX.

4. dunoreHmns 9KCTpeManbHO TEPMOOUNIbHBIX U TMNEPTEPMOUNbHBIX KPEHaPXeoT N 3ypunapxeor,
MeT8.60ﬂI/I3I/|pyPOLI.I,I/IX coegnHeHnsa cepbl C y4ETOM 3BOJTIOLNN MI/IKpO6HOI'O CEepHOro uukna.

5. PacnpocTtpaHeHune aKCTpeManbHO TEPMOGUIbHBIX 1 TMNePTEPMOUIBbHBIX KPEHAPXEOT U
aypuapxeoT B Npupose.

6. CpaBHUTENbHAsA xapakTepucTtuka knaccos tpunbl Euryarchaeota: Thermoprotei, Thermococci n
Archaeoglobi.

7. PasHoobpasne goopM MeTabonmama aKcTpemanbHO TepMOPUNbHBIX U FMRepTepModnIbHbIX
KpeHapXxeoT 1 aypnapxeor.

8. MNpennonaraemble MeXaHW3Mbl TEPMOCTAOUIBHOCTY 3KCTPEMANbHO TEPMOOUNBHBIX
rMnepTepModOUNbHBLIX KPEHAPXEOT N 3ypMapXeoT.

9. leonoruyeckas LesTENbHOCTb SKCTPEMANIbHO TEPMOMUBbHBIX 1 FMNEPTEPMOCPUIbHbIX
KPEeHapXeoT 1 ayprapxeor.

10. Cuctematmnyeckoe rnonoxeHne MmetaHoapxemn B foMeHe Archaea.

11. Mopdphonorus n ynbTpacTpykTypa Knetkv MetaHoapxen.

12. OpraHnsauusi nna3maTuyeckor MeMbpaHbl 1 reHoMa METaHOAPXENA.

13. Ycnosus pocta metaHoapxen (oTHoweHune kK O2, to, pH, nctoyHmnkam asora, cepbl, NaCL v 1.n.).
14. XapakTtepucTuka rnybokoBOAHbIX TEPMOMUIbHBIX METAHOAPXEN.

15. MeTabonuam metaHoapxei, obuTaloWwmx B pasnnyHbIX 3KOHULWAX.

16. OTanbl MeTaHoreHesa, KopepMeHTbl 1 KOPaKTopbl, y4acTByoWME B METAHOreHe3e.
17. CBoeobpasue nytein doukcauum CO2 y meTaHoapXen.

18. Accoumnaummn metaHoapxei ¢ bakTeprsiMmn 1 aykapuoTamu.

19. Ponb MeTaHoapxei B aHaspOObHOM pa3noxXeHnn OpraHnyYeckmx BELECTB.

20. lNonoxeHwne akcTpemanbHO ranodunbHbIX apxen B ngomeHe Archaea.

7.1. OcHOoBHas nuTteparypa:

1. 3axapoBa, Hatanus eopruesHa. Mukpobuonorns B onpegeneHnsx n unnoctpaumsax / H. .
3axaposa, B. V. BepwuHuHa, O. H. VinbnHckas; Akan. Hayk Pecn. TarapctaH, Ota-Hue meq. n 6uon.
Hayk.?KasaHb: ®aH: Akagemus Hayk PT, 2012.7798c.

2. bptoxaHo., AHgpeit JleoHnnosuy. MonekynsipHas Mukpobuonorusi = Molecular microbiology:
y4ebHVK Onsi By30B: ONs CTyOEeHTOB, obyvatowmxcs no cneuynanbHoct 020209 "Mukpobuonorma” u
HanpasneHunto 020200 "bBuonorus” / A. J1. BptoxaHos, K. B. Poibak, A. V1. HeTpycos; nog pen. npod.
A. N. Hetpycosa.?Mocksa: N3a0-80 MockoBckoro yHusepcuteta, 2012.7476c¢.
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3. Mukpobuonorns ¢ ocHoBaMun 3aNUAEMUONOrN 1 METOAAMU MUKPOBOMONOrMYECKNX NCCNENOBaAHUIA :
y4ebHVK Onsi cpenHuX MeamuUnHCKMX y4ebHblx 3aBeneHuin / B. b. Cboiiyakos. - 2-e 13f., ucnp. u gon.
- CN6. : Cnew/lnTt, 2011. - 608 c. / OBC "KoHcynbTaHT cTyoeHTa"

7.2. JlononHutenbHasa nuteparypa:

1.AHgpetok, EkaTtepuHa ViBaHoBHa. LinaHobaktepun / E. W. Angpetok, X. . Kontesa, B. B. 3aHuHa;
AH YCCP, VH-T mukpobuonorum n supyconorum uM. . K. 3abonotHoro.?Kunes: Hayk. oymka,
1990.7199 c.

2. Mukonnaambl: MONEKYNsSpHas 1 kKneToyHas buonoruns, B3aMMo4eincTBne C MIMMYyHHOR CUCTEMOWA
MAeKonuTarwmx, natoreHHocTb, amarHocTuka / C.H. BopxceHuyc, O.A. YepHoBa, B.M. YepHos,
M.C. BoHckuit; Poccuiickas akagemms Hayk. VIHCTUTYT umtonorun; KasaHCcKuin MHCTUTYT BMoXuMnm
n 6uogouankn; OTB. pea. C.H.Bopxcennyc .?Cl16: Hayka, 2002.?319c.

3. Wnerenb . O6wasn mnkpobuonorus: nepeson ¢ Hemeukoro / I'. Wnerenb; Mep. I'. A. Kypennbi;
Mep. J1. B. Anekceesoit; Mep. H. KO. Hecbitoson; MNoa pean. E. H. KongpaTtbeson.?Mockea: Mup,
1987.7567c.

4. DKOonorms MMKpoopraHnamoB [TekcT]: y4eb. onsa CTyaeHTOB YH-TOB, 00y4atoLWmnXcs no
cneumnanbHocTn 012400 "Mukpobuonorus” n op. 6uon. cneunansHoctam / [A. U. Hetpycos, E. A.
BoHy-Ocmonosckas, B. M. N'opneHko n gp.]; noa pen. A. . Hetpycosa.?M.: Akagemus,
2004.7266c.

7.3. UHTepHeT-pecypcCbl:

Prokaryotes: Bacteria and Archaea -
https://www.boundless.com/biology/prokaryotes-bacteria-and-archaea/

Taxonomic Outline of the Procaryotes. Bergey’s. Manual of Systematic Bacteryology -
http://www.bergeys.org/outlines/bergeysoutline_5_2004.pdf

XypHan Mukpobuonorus. MNonHoTekcToBas Bepcus. - http://elibrary.ru/title_about.asp?id=7899
MukpobHble cooblecTBa WenoYHbIX rmapoTepm - http://evolbiol.ru/namsaraev.htm
YacTHas mukpobuonorus - http://amilguseynov.narod2.ru/index/0-11

8. MarepumanbHo-TexHU4Yeckoe obecrneyeHme oUCLUNNAUHbBI(MOAYNS)

OcBoeHve AncumMnanHbl "Bronorns oTaenbHbIX rpynn MMKPOOPraHM3MoB" npeanonaraet
NCMONb30BaHNe CNeayloWero MaTepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTumMeouiiHas ayantopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpPUPOBAHHBIX MHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanu3auum noboin Buaeo n ayamno
NHpopMauun, NoNy4eHNs 1 nepenadn dNEeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVIAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 9KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI Npenoaasartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 O0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNeM, UHTEPGECHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBaTtens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B €OMHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenogasatens. lNpenoaasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKUMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAO6HON 1 OOCTYNHOW ANS HAX POPME C NPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNe C MCNONb30BAHMEM B MpoLecce 0by4yeHns BCex
KoprnopaTtusHbIx pecypcos. MynbTuMeouinHas ayamtopmust Takxxe ocHaleHa WMPOKOMOIOCHbIM
LOCTYMOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0OBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme "KoHcynbTaHT cTyaeHTa" , OCTYN K KOTOPOI NpeaocTasneH
CTyoeHTaM. dnekTpoHHas bubnuoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenocTaBnsieT
MONTHOTEKCTOBbIN AOCTYMN K COBPEMEHHON y4ebHOI NMTepaTtype no OCHOBHLIM AMCLMNINHAM,
N3y4yaeMbiM B MEOMLUMNHCKUX By3ax (MpeacTaBfieHbl N3aaHns Kak YucTo MeguumHCKOro npoduns, Tak
1 NO eCTECTBEHHbIM, TOYHbIM M 06WeCTBEHHbIM HaykaM). 9BC npenocTaBnsiet By3y Hanbonee nomHble
KOMMAeKTbl HEOBX0AMMO NNTEPaTypPbl B COOTBETCTBUN C TPEOOBAHMSIMI rOCYLAPCTBEHHbIX
obpazoBaTefibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPas.

JlekumoHHas ayanTopusa, oCHalleHHas MyﬂbTI/IMe,D,I/II7IHbIM o6opy,uosaH|/|eM.

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmmn ®rOC BIMO n yyebHbIM nnaHoM no
HanpasneHuno 020400.68 "Bronorna" n maructepckoi nporpamme Munkpobronorns n BUpyconorus .
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