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1 Hesm 1 3a1auM U3yYeHU s TUCHHUILUIHHBI (MOYJIs).

1.1 Ileab ocBOeHUsI TUCUUILJIUHBI.

Lenpto ocBoenust aucuuiuimHbl "Cuctematnka Oakrepuil" siBisiercs GopMupoBaHue y
CTYACHTOB KOMIIETEHIIMH B IPOU3BOACTBEHHON, MOHHUTOPHMHIOBOM U  HCCIEI0BATEIbCKON
JEeSTeIbHOCTH, a TAaK)Ke aHaIu3 (yHJAaMEHTAJIbHBIX 3HAHUH, HANPABICHHBIX HA PACHIMPEHUE
IPEJCTAaBICHUNH O COBPEMEHHBIX IMPEACTaBIECHUSAX O METa00JMYEeCKOM U (UIOT€HETHYECKOM
MHOT000pa3suu MHUKPOOHOTO MHUpA, KIACCU(PHUKAINK, HICHTH(PUKALIUK M HOMEHKJIATYPHI
IPOKapHOT.

Jlist BBICOKOIPO(eCCHOHANBHOM MOArOTOBKH BBITYCKHUKA Kypce "Cucremaruka Oakrepuid”
BaXEH U1 YIIyOJIEHHOrO IMOHMMAaHUS CTYAEHTaMH-OMOJOraMy NPUHLUIIOB OpraHu3aluud U
(GyHKIMOHUPOBAaHUS MUKPOOHOro Mupa. CoBpeMeHHasi CUCTeMaTHKa OaKkTepuil TECHO CBs3aHa ¢
MOJIEKYJIIpHOM OroJioruei, GU3uoJIorueil 1 OMOXUMHUEH MUKPOOPTaHU3MOB.

BaxHOCTb CBsI3U (pUIIOreHeTHUECKON KilacCU(PUKALUU ¢ HEOOXOAMMOCTBIO TOHUMAaHUS
OCHOBHBIX IpPHUHLUIIOB M IyTeH pa3BUTHs, a TaKKe TOYEK MX IPAKTUYECKOro NPUMEHEHUs
onpeneNnseT akTyaJdbHOCTb M3Y4EHHUs JAMCLUMIUIMHBI B paMKax JaHHOW OakajaaBpCKOM
POTrPaMMBlI.

1.2 3agauyu AMCHMILIMHBI.

3a7auu OCBOCHUS AUCLUIIUHBIL:

— cpopMUPOBATH y CTYJIEHTOB:

06a30Boe MBbILUICHHE, OOecleYuBarollee MpPEACTaBICHUs 00 3ajadax U CTPYKType
CHCTEMAaTHKH U B COOTBETCTBHH C 3TUM (PHIIOTEHETUYECKOTO pa3HOOOpa3us MPOKApUOT;

CIOCOOHOCTh ITOHMMAaTh 3HAYEHHWE 3TalOB PA3BUTUS M METOJUYECKHUX IOJIXOMOB,
IPUMEHSIEMBIMU B CUCTEMATUKE [IPOKApUOT;

CIOCOOHOCTh Pa30MpaThCsi B XApaKTEPUCTHKAX OCHOBHBIX TAKCOHOMHYECKUX TPYIII
IIPOKAPUOT, 3HATh CHCTEMAaTHYECKOE IOJIOKEHHE OHOJOTMYECKOro areHra, HMCIOIb3yeMOro B
IPOMBIIIJICHHOCTH, CEIbCKOM XO3SIMCTBE MM TNPUPOAHOM MHUKpPO(DIOpPH —  HAy4YHBIX
UCCJIEIOBAHMSIX.

— pa3BHUBaTh y CTYICHTOB YMEHHMS HCIOJIB30BATh COBPEMEHHYIO allapaTrypy H
BBIUMCIUTENbHbBIE KOMIUIEKCHI JJIs BBIIIOJHEHHS] OMOJIOIrMUECKUX padoT;

— II0Ka3aThb IEPCHEKTUBbI NPUMEHEHHUS MHKPOCKOINMYECKHME METOJOB B Pa3INYHBIX
00JacTsIX MKU3HEAESITEIbHOCTH YelOBeKa (IIPOMBIIUIEHHOCTb, CEJIbCKOE XO0341iCTBO, HAY4HbIE
WCCIIEIOBAHUS U T. 11.);

— pa3BUBaTh Y CTYJ€HTOB HaBbIKU Pa0OTHI C y4eOHOM U HAyYHOU JIUTEPaTypOil.

1.3 Mecto aucuuminHbl (MO1yJis1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMBbl.

HucuuruimHa "Cuctematuka OakTepuil" OTHOCHTCS K BapuaTuBHOW vactu bioka 1
" IucuumiauHel (Moaynn)" yueOHOro IyaHa.

Kypc  "Cucremaruka  OakTepuil"  BaxkeH Ui  CTYJCHTOB-MHKPOOMOJIOTOB,
CIIEIUATTU3UPYIONTUXCS B 00JIacTH OMOTEXHOJIOTHH M oO0mel Mukpoouonoruu. (s ycBoeHUs
Kypca CTYAEHTY HEOO0XOAWMO OpHUEHTHpOBAaThCS B TNpobiemMax oOuel MHUKpOOHOIOTHH,
OnoxumuM, (U3MOJOTUM MHMKPOOpPraHu3MOB. VIMeTh HaBBIKM CAMOCTOATEIbHOW paboThl C
JUTEPATypoi, BKIIOYAs MEPUOAMYECKYI0 HAyuyHYIO JIUTEpaTypy IO OaKkTepHOJIOTHMH H
OMOTEXHOJOTMH, a TakXe HaBbIKM pabOThl C SJIEKTPOHHBIMHU CpEJCTBaMU HH(OpPMaINH.
Nzyuennto aucuuiuiviel "Cucrematuka OakTepuil" MpeAlIECTBYIOT TaKue JUCHUIUIMHBL, Kak
«l'enernueckas uHxeHepus Oakrepuit», «Mcropus © MeTONOJNOTHS MHKPOOHOJIOTHUNY,
«buoxumus», «MonekynsgpHast Ouonorus», «MukpoOHoIOrHs». MaTtepuanbl JAUCHUTLTAHBI
UCIONB3YIOTCS ~ CTyJIE€HTaMH B  Hay4yHoH  paboTe TpU  TMOATOTOBKE  BBIMYCKHOMN
KBAJTM(HUKAIIMOHHON pabOThHI M KpaiiHe BaXKHbI B OCYILIECTBICHUH NPAKTHUECKON AEATEIbHOCTH.



1.4 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB 00yYeHHs] MO JUCHHUILUIAHE (MOIYJII0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00Pa30BaTEIbHON MPOrpaMMbl.
[TnanupyeMbIiMu pe3yiabTaTaMi OOy4eHHUS MO JUCHUIUIMHE, SBIAIOTCS 3HAHUS, YMEHMS,
BJIAJICHUSI W/WIM OMBIT JCATEIbHOCTH, XapaKTEPHU3YIOLIUE OTarbl/ypoBHU (HOPMUPOBAHUS
KOMIETEHIIMH U obOecreyuBaroniye JOCTHKEHHE IUIAHUPYEMBIX pe3ylbTaTOB OCBOCHHS
00pa3oBaTeNbHON MPOrpaMMBbl B 1eJoM. [lepeueHb koMmeTeHui, (GOpMUPYEMBIX B pe3ysIbTaTe

HN3YUCHUA TUCHUIIIIMHBI, IPUBEACH B Ta6n1/1ue

N WNunekc | Coneprxanue B pesynbrare uzydenust yaeOHON AUCIUTUIHHBI 00ydaronuecs
[\
KOMIIET | KOMIETCHIIMH | JOJKHBI
IT.I1. N
eHuuu | (oM e€ 9acTH) | 3HATh yMeThb BJIAJIETH
1 | OIIK-7 cnocoOHOCThIO | TPAAMLIMOHHYIO U | IJIAHUPOBATh MPUHIIUIIAMU
BJIAICTD COBPCMCHHYTO SKCHEPUMEHTAIIBLHYIO opraHu3alnuu
0a30BBIMHU (I)I/IJ'IOFGHGTI/I‘IeCKy paGOTy npu | HAy4HOro
npeacrasieHus | 0 CHCTEMATHKY | yrentndukanuu UCCIIEIOBAHUS B
NI 06 | OaKkTepwuii; GakTepuii MeTOAMH OHMOI0TrHYeCcKOn
OCHOBHBIX HPUHIHIIBI nosrgazHon CHCTCMATHKE, .
KiaccupuKanuu ) TEPMHUHOJIOTHEH,
3aKOHOMEPHOCT TaKCOHOMWH, .
MIPOKApHOT; MPUMEHSIEMON B
X u HCIIOJIb30BATh .
METO/IbI, COBpPEMEHHOM
COBPEMEHHBIX (deHoTuYeCcKue,
MIpUMEHsIeMbIe (buIoreHeTHYECK
MOCTHIKEHUIX MOJICKYJIIPHO- o
npu eHETHUECKIE Ol CHCTEMAaTHKE
FCHCTHEKH " unentudukanmn ’ MIPOKAPHOT;
CeNeKIIHH o XpOMaTOMacCCIEKTPOM
’ Y KJIaCCU(UKAITUU METOTUKAMU
ETPUYECKUE METOIbI B
[CHOMHKC, MIPOKAPHOT UACHTU(DUKAITAN
UACHTU(DUKAITIH
MPOTESOMHKE MPOKAPUOTHUYECK
MIPOKAPHOT;
WX OpraHW3MOB
UCIIOJIb30BaTh o
o puryma
KOMITBIOTEPHBIC s m
TEXHOJIOTUHI TUIS
00paboOTKH JaHHBIX
2 | IIK-3 TOTOBHOCTBIO | OCHOBHBIE OTHOCHTH npueMaMu
NpPUMEHATL Ha | TAKCOHOMHYECKHE | MpeACcTaBUTENEN OnonH(pOpPMaTUK
Mpou3BOACTBE | I'PYHIIBI IIPOKapUoOT K| H INE
0a3oBbIE 1IPOKapuoT, TaKCOHaM pa3iuyHoro | OCTPOCHHA
obmienpodece | XAPAKTEPHbIE YpPOBHS, JCHIPOTPAMM;
HMOHAJIbHBIC ¢$usnonoro- UHTEPIPETHPOBATH HABBIKAMH
OMOXMMHYECKHE OIIEHKH
3HAHUS TEOPUU pe3yNnbTaThl HAyYHBIX
U MOJICKYJISPHO- MUKPOOHOTO
u METOJIOB U TIPOU3BOJCTBEHHBIX
. | TeHeTHYecKue . pa3zHooOpasus
COBPEMEHHOM WCCJICIOBAHHMA "
MIPU3HAKH Pa3TMIHBIX
OuoJIorun . | ;memaTh, OMOJOTHYECKH ..
MpeiCTaBUTENeH MECTOOOUTAHU;
OCHOBHBIX SHAYNMBIC BLIBOZLBL, METOJIaMHU
TaKCOHOB;  poJjp | YMCTP BRIIOIHATE | yiynyganuu = u
npencrasureneii | MEPOIPHATHA 1O | gapyreHus
pa3HBIX TaKCOHOB | OXPaHC PEAKHX BHUIOB | MEKPOOHOTO
B OuocdepHoii | IPOKAPUOT paBHOBecHs B
JeSTeIbHOCTH HapPYIICHHBIX
KOCUCTEMAX




2. CTpPyKTYpAa M cojiep:KaHue TUCIUTIUHBI.

2.1 Pacnpeesienre TPYA0EMKOCTH AUCHUIIJIMHBI 10 BUIaM padoT.

O6mas TpymoéMKOCTh AUCIUILTUHBI cocTaBisier 33ad.en. (108 gaca), ux pacnpenenenue
110 BUJIaM pabOT MPEJICTABICHO B TaOJIUIIE

Bun yaeOHOM paboThI Bcero | Cemectphl
(dacer)
4JacoB | 6

KonTakTHas padora, B TOM 4ncJe:

AyAnTOpHBIE 3aHATHS (BCET0) 60 60 -
3aHATHS JTEKIIMOHHOTO THIIA 28 28 -
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI, MPAKTUYECKUE 3aHATUSA) | 32 32 -

JlaboparopHble 3aHATHS - - -

HNnas koHTakTHasA padora:

KonTponb camocrositensaoi padotsl (KCP) 2 2 -
[Tpomexyrounas arrectanus (MKP) 0,3 03 |-
CamocrosiTesibHas padoTa, B TOM YHCJIe

Kypcosas paboma - -
Ilpopabomka yuebnoeo (meopemuueckozo) mamepuana 6 6
Buinonnenue unousudyanvhvix 3a0anuil (n0020moska cooduerull, 3 3
npezenmayuii)

Peghepam 3 3
[ToaroTroBKa K TEKyIIeMy KOHTPOJTO 7 7
KounTtpoJs:

[ToaroToBka K 3K3aMeHy 26,7 26,7
OO61mast TpyA0eMKOCTh yac. 108 108

B TOM YHCJIe KOHTaKTHas padora | 62,3 | 62,3

3a4. eJl. 3 3

2.2 CTpyKTypa AMCUMILIMHbI:
Pacrnipenenennie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILIUHBL.
Paznensl qUCHUIUIMHEL, U3yyaeMble B 6 ceMecTpe

KomnuecTBo 4acoB
Breayn
Ne | HaumenoBaHme pasieion AynmuTopHas pabora 1ropHa
Bcero o
pabora
J 13 JIP CPC
Paznen 1. Metabonuueckoe  u | 6 2 2 — 2
1 | punorenernyeckoe pazHooOpasue
MIPOKAPHUOT.
Paznen 2. Tpanumuonnas ul|b6 2 2 — 2
2 | ¢punoreneTnyecKas Kiaccuukanus
MHUKPOOPTaHU3MOB.




Pazgen 3. TpexaoMeHHas KOHUEMUUA
JKHUBOI'O MHpPA. FpaMOTpI/IHaTeHBHHC u
T'paMITIOJIOXKUTCIILHBIC 6aKTepI/II/I.
dunymsr Firmicutes u Actinobacteria.

23

10

Pasmen 4. ®unym Proteobacteria:
(hUIOTeHETUUECKOE M METabOoJINYECKOe
pa3zHooOpasue, polib B MPUPOJE U KU3HU

23

10

YCJIOBCKa.

Paznen 5.

Apyrue
I'paMOTpHULIATCIbHBIX u

KJICTOYHOM CTEHKH OaKTepuil.

¢unymsr | 21 8
JIMIICHHBIX

Hmoeo no oucyunaune: 28

32 - 19

[Tpumeuanue: JI — nexuuu, [13 — mpakTuueckue 3aHsTus / cemuHapsel, JIP

sansaTus, CPC — camocrositenpHas paboTa CTy/IeHTa

2.3 Conep:xxanue

pa3aeJaoB TMCHUIIJIHHBI:

2.3.1 3aHATHA JeKINOHHOI0 THIIA.

— naboparopHbIe

HanmenoBanue
paszzaena

Conep>xanue pasnena

Dopma

reKyIIer
D
KOHTPOJI
i

2

3

4

Pa3nen 1 -
Mertabonnueckoe
151
(uI0reHeTuYECKo
€  paszHooOpa3ue
MIPOKAPHOT.

[Tonoxenue CHCTEMaTHKH IPOKapuoT B cucreme
ononornveckux cucremMaruk. Knaccudukanus, nneHTuduranms
u HoMmeHknatypa. [lonarue BamuaHocTH. OCHOBHBIE 337aul U
pasnenbl  cucrtemaTuku Oaktepuid. Takconwl. IlpusHakwy,
UCTOJb3yeMble TpH  UACHTU(DUKAUM  MHUKPOOPTaHU3MOB.
[Tonudasznas TakcoHoMus. Mopdoaoruueckuii 3tamn pa3BUTHS
MUKpoOHonoruu. OuU3nonoro-OMoXMMHUYECKe MPU3HAKU, POJIb
B KJIacCU(UKaLUU. XeMOTaKCOHOMUYECKHE METO/IbI
XapaKTepUCTUKH  MPOKAPHOT.  MOJEKyIIpHO-TEeHETUUECKHI
MOAXO0J K KJIacCU(UKAIUH.

YcTHBIN
onpoc

Pa3nen 2 -
TpaguuuonHas W
¢bunoreHeTuyecKa
s KJlacCU(UKaLus
MUKPOOPTraHU3MO
B.

CuMbuoTHUEeCKast TEOPHs IPOUCXOXKACHUS dyKapuoT. CHCTeMbl
KpacunbaukoBa u TaxtamksHa. Coznanue (uioreHeTuuecKoi
cuctembl. Hymepuueckass TaKCOHOMHUSI U €€ HCIIOJIB30BAHUE B
cucremaruke OakTtepuil. OCHOBHbIE NpaBWJa W HadaJbHbIE
3Tanbl  WIACHTU(DUKAIUH. MeTtoapl  F€HOCHCTEMAaTHKH.
TakcoHOMUYeCKO€ 3HAUYEHHWE ONpPENEeNIeHUs HYKICOTUTHOTO
cocraBa JIHK. MonekynspHas ruOpuauzanusi HYKJIEHHOBBIX
KHCIOT M €€ 3HaueHWe B cHUcTeMaTuke OakTepuil.
TakCOHOMUYECKOE 3HAUYEHHUE ONIPEIEIECHHUS HYKICOTUIHOTO
cocraBa 16S pubocomuoit PHK. Ilonsitue o Buge y Gakrepuii.
/IBa moaxona K  ONpEAENEHUI0 BHJA M IOCTPOEHUIO
TaKCOHOMHYECKUX CHCTEM. Konnekuuu KYJIbTYp
MHUKPOOPIaHU3MOB U UX 3HadeHue. Omnpenenutenu OakTepuit
bepru m ux ocobenHoctu. Ucropus co3manuss 8 wu3gaHus
onpenenurens bepru. O6mas ctpykrypa onpenenurens. 9 u 10
u3JlaHus ompenenurens Oaktepuil bepru, OCHOBHBIE TPYIIIBI
OakTepui.

YcTHBIN
orpoc




Pazpnen 3
TpexaomeHHas
KOHIICTIIIHS
YKHBOTO MHpA.
['pamoTpunaTensH
BIC 14|
rPaMIIOJIOKHUTEIb
HbIC OakTepuu.
OuiryMbl
Firmicutes
Actinobacteria.

U

[Tonoxenue OakTepuil B cucTeMe OpraHu3MoB. /[Ba mapcrtBa B
npenenax Prokaryota. OTin4usi IpOKapUOTHBIX OPraHH3MOB OT
sykapuoT. @uaym Firmicutes. OOmas xapakTepUCTHKa,
Mop¢osorus, CTpoeHHe KIeTkd. JleJeHue Ha  KIacchl,
BaxHeimue  npencraButenu.  Kiacc  Bacilli.  O6mas
XapaKTepHCTHKA, OCHOBHBIC HOPSIKH, Ba)KHEHILINE
npencrasutend. [lopsmok Bacillales. Tlamouku U KOKKH,
oOpasytomue dH10copsl. OCHOBHBIE POJBI M X IPAKTHUECKOE
3HAYCHHE.

YcTHBIN
onpoc

Paznen 3
TpexaomeHHas
KOHIICTIIHS
JKMBOT'O MHpA.
I'pamoTpunaTens
HBIC
TPaMIOJIOKHUTEINb
Hble  OakTepuw.
DuryMbl
Firmicutes
Actinobacteria.

u

u

[Mopsmox Lactobacillales. I'pammionoxuTenbHbIe aCIOPOTCHHBIC
NAJTOYKOBUAHBIE U  KOKKOBuAHbIe Oaktepun. CemeiicTBa
Lactobacillaceae wu  Streptococcaceae. ®usnosoruueckue
OCOOCHHOCTH MOJIOYHOKHCIBIX OakTepuil. Tumbl U MexaHU3M
MOJIOUHOKHCIOr0 OposkeHus. [laroreHHele mpencTaBUTENH.
Kiacc Clostridia. OO6mast xapakrepucTuka, MoOphoIors,
cropoodpa3oBaHHme. Baxwnerimme MPEICTaBUTENH.
CBOOOTHOXKUBYIIIHE CaxapoJIMTHYECKUE KJIOCTPUIHH.
Mexanusmbl Opoxkenus. Ponp B mpupoze. [lentonutuueckue
XUIIHbIE KIOCTPUIMU. MeXaHM3Mbl MAaTOr€He3a, BbI3bIBAEMbIE
3a00JieBaHusl.

YcTHBIN
onpoc

Pa3nen 3
TpexmomenHas
KOHIICITINS
JKHBOTO Mupa.
['pamoTpunaTens
HBIE n
TPaMIOJIOKHUTENb
Hble  OakTepuw.
OuryMbl
Firmicutes
Actinobacteria.

u

CaoiicTBa HECTIOPOOOPa3yIOLINX KJIOCTPHJINM,
CBOOOTHOKUBYIIIUX u MaTOrE€HHBIX. CewmeiicTBa
Peptococcaceae, Peptostreptococcaceae. Cunrpoduueckue
rpaMITONIOKHTENIbHBIE OakTepuu Ha mpumepe Syntrophomonas.
BaKTepI/II/I, ACCOLMUPOBAHHBIC CO JKBAaUYHBIMU JKHBOTHBIMH Ha
npumepe Selenomonas. ®wuiaym Tenericutes. Mukoria3mel.
Hctopus oTkpbITHs U u3ydeHHus. OcobeHHOCTH MOP(OJIOTHH.
Metoas! kynbTHBUpOoBaHus. Kinaccuduxarus Muxkomniasm.

YcTHBIN
onpoc

Paznen 3
TpexaomeHHas
KOHIICTIITHAS
JKMBOT'O MHpA.
['pamoTpunaTens
HBIC n
TPaMIOJIOKHUTENb
Hble  OaKTepuUU.
DuriryMbl
Firmicutes
Actinobacteria.

u

dunym Actinobacteria. Oo0rmmas XapaKTepPHUCTHKA,
HBOJIIOLIMOHHBIE CBSI3U C JIpyruMu OakrepusiMu. OcoOeHHOCTH
MOp(}OJIOruH, KU3HEHHBIX LIUKIOB. Pojib B mpUpoJie M KU3HU
4eJI0OBEKa,  BaXKHEHIIME  IPEICTAaBUTENH. [Toanopsinok
Corynebacterineae, WIN "MHKOJIOBasI rpymma".
X€eMOTaKCOHOMUYECKHE CBOMICTBA; HSKOJOIMYECKHE HMILU.
Baxneiimne CBOOOHOXKUBYIIUE u [IaTOr€HHbIE
npencrasutend.  [loamopsimok  Micrococcineae.  OOmas
XapaKTepUCTUKa, BaXHeWmuMe mnpeactaBurenn. llognmopsaox
Streptomycineae. O6mas XapaKTEepUCTHKA,
XEMOTaKCOHOMUYECKHME  CBOMCTBAa.  PacmpocTtpaHeHune B
pHupoie, 0OCOOEHHOCTH MOP(]OIOTHH, CIIOCOOBI Pa3MHOKEHUSI.
Baxneiimme poasl. [IpakTndyeckoe 3HaAYEHHE CTPENTOMULIETOB.
[Mogmopsimox  Bifidobacteriales.  Mopdonoruueckne  u
buznonoruueckue CBOMCTBA; MEXaHHU3M OpOKeHU.
IIpakTHuecKoe 3HaUYCHHUE.

VYCTHBIN
onpoc




Paznen 4. Ounym
Proteobacteria:
¢bunoreHeTHYECKO
e u
MeTab0JInuecKoe
pazHoOoOpasue,
pOJIb B TIPUPOJIC Ul
YKH3HH YEJIOBEKA.

Ounym Proteobacteria. Ob6mas XapaKTepUCTHKA,
IPOUCXOXKAECHUE U HBoitonusa. Mopdosorus, MexaHU3MbI
MOJIBUJKHOCTH; CTpoeHHe KieTKU. CrocoObl KU3HU; OCHOBHBIE
XapaKTePUCTUKU HHEPreTHYECKOro oOMeHa. Knace
Alphaproteobacteria. OOmas xapakTepHCTHKa; OCHOBHBIC
nopsaku.  [laToreHHble  MpeNCTaBUTENM;  SKOJIOTMYECKH
3HaYuMble Tpymnmbl. OnurokapOouiIbHBIE MPOTEOOAKTEPHUH.

OcobenHoctn  Mopdosoruwu, CTPOCHHUSI  KIETKH U
TPaHCIOPTHBIX  cucteM. OObIYHBIE  MecTa  oOWTaHUS,
IKOJIOTUYECKUE poinu OJIMTOKapOO(pUIIOB. [Mopsimox

Caulobacterales u CEMEHCTBO Hyphomicrobiaceae;
XapaKTepUCTHKA,  OCHOBHble  mpexacraButenu.  llopsaok
Rhizobiales. Oo6mas xapakrtepuctuka. Hawbosee 3HauuMbie
cemeiicTBa. B3auMoOTHOIIEHUSI ¢ PACTEHUSMU U KUBOTHBIMHU.
Pone B xu3HM d4enoBeka. llaroreHHble mpencTaBUTENH;
DKOJIOTMYECKH  3HAUYUMBIE  TPYIIbL.  A30T(QUKCUpYIOIIHE
OakTepuu. CB00OIHOKUBYILIKE u CUMOMOTHYECKHE
azordurcaropsl. OCOOEHHOCTH MOP(OJIOTHH, CTPOCHUS KIICTKH,
sHeprerndyeckoro obmena. CemeiictBa  Beijerinckiaceae,
Rhizobiaceae mopsiaka Rhizobiales, pox Azotobacter cemeiictsa
Pseudomonadaceae. Mexanusm cumMOuOreHe3a KiyOeHbKOBBIX
OakTepwii; poib B  OPUPOJAE W JKU3HH  4YeJOBEKa.
MertaHokucnstomue OakTepuu Ha [pUMEpe  CceMeicTBa
Methylobacteriaceae. =~ MexaHu3M  OKHCJICHUS ~ METaHa,
O0COOCHHOCTH MeTabonau3Ma. DKOJIOTMYECKHWE HUIIU U POJib B
npupoze. DotorpodHbie aHOKCUTeHHbIE OakTepuu. Mx obmme
cBoiictBa. I[IurMeHTBl (OTOCHHTE3UPYIOUIUX OaKTepuii U UX
JIOKaJIM3alusl B KJIeTKe. DKOJOTUYECKHE TPYyNIbl POTOTPOPHBIX
Oakrepuii M uX Xapakrepuctuka. IlypmypHble HecepHble
dbotobakTepun. Mopdororusi, BHyTpUKIETOUHbIE MEMOpaHHbIE
CTPYKTYPBHI. MexaHu3m ¢dorocuHTe3A, 0COOEHHOCTH
MeTa0oau3Ma. OKOJIOTUYECKHE HUIIH, B3aUMOOTHOIIEHUS C
IpyruMu  (QOTOCHHTETHKaMHU; posib B mpupoze. Ilopsaxu
Rhodobacterales u Rhodospirillales, pox Rhodopseudomonas.
dutonaroreHnbie  OakrTepuu mopsaka  Rhizobiales.  Poxa
Agrobacterium wu Xanthobacter. OGmias XxapaKkTepHCTHKA,
MEXaHU3Mbl TaTroreHe3a. MeIUIMHCKY 3HauMMble OakTepuu
nopsiaka Rhizobiales. Cemeiicta Bartonellaceae, Brucellaceae.
[Mopsinok Rickettsiales. Oomras XapaKTepUCTHKA
Mopdosornuecknx U (U3HOJOTUYECKUX CBOMCTB. Baxuewme
NpPEJCTaBUTENIM, HUIPAIONIUEe pOJb B NATOJIOTUM YeJOBEKa WU
KHUBOTHBIX.

YcTHBIN
onpoc




Paznen 4. Ounym
Proteobacteria:
¢bunoreHeTHYECKO
e u
MeTab0JInuecKoe
pazHoOoOpasue,
pOJIb B TIPUPOJIC Ul
YKH3HH YEJIOBEKA.

Kiacc Betaproteobacteria. OOmas xapakTepucTHKa Kiacca,
BakHelme mnpeacraButean. CrnocoObl KH3HH, OCOOCHHOCTH
metabonu3ma. [Topsimok Neisseriales, cemeiictBo Neisseriaceae.
Xapakrepuctuka Bakueimux poaos. ITopsmox Burkholderiales.
Baxueiiime maroreHHple W CBOOOJHOXKHMBYIIHE  pPOJa.
OCHOBHBIE IKOJIOTHUECKUE TPYIIIIHI.

UYexompyaThle U CTEOCIIBKOBBIE  OaKTEpHH. O6mas
XapakTEepUCTHKa  Tpymmbel.  PacmpocTpaHeHWe W poOJb
4yexoyibuaThlx OakTepuil. OKHUCIIEHHE JKe€le3a U Maprasia
YeXO0JIbUATHIMU OAKTEPHSIMU U €r0 (U3HNOJIOTHYECKOE 3HAUCHHC,
sKojioruueckass  posib.  Poma  Leptothrix,  Sphaerotilus,
Gallionella. CBobGomHOXHBYIIIME M IAaTOr€HHBIC a’pOOHBIE

YcTHBIN
onpoc

Oeramporteobaktepun;  poxa  Alcaligenes,  Burkholderia,
Comamonas, Spirillum, Bordetella.
Paznen 4. ®unym|I'pamorpunaTenbHble XeMOJIUTOTPO(DHBIE OaxTepuu.|Y CTHBIH
Proteobacteria: |MukpopraHu3mbl, OKHCISIOIINE aMMHAK WM  HHTPHUTBL|OMPOC
¢unorenernuecko [MccnemoBanuss C.H. Bunorpanackoro. Mopdoorus, crpoeHue
e WKJIETKH, OSHepretuueckuit obmeH. Hwutpozobakrepuun Ha
METa0OJMYECKOE |IpUMepe nopsijika Nitrosomonadales, cemelicTBa
pasnooOpasue,  |Nitrosomonadaceae. Xapaktepuctuka MOp(HOJOTHH U CTPOCHHUS

pOJIb B IIPUPOJE U]
PKU3HU YEII0BEKA.

KJIETKH, METa0oJHM3M; poJib B MPHUPOJIE U KU3HU YEJIOBEKA.
®unym  Nitrospira.  XeMoJauTOTPOGHBIE  CEPOOKHCIISIONIHE
oeranporeobakrepun. OcoOEHHOCTH METa00IM3Ma, aTanTaIiH
K cpeae oOuTaHus. ODKOJOTHMYECKas poJyib, 3HAUYEHUE IS
npoMBIIUIeHHOCTH 1 Onotexnosoruu. Pox Thiobacillus. Kiace
Gammaproteobacteria. O6imas xapakTepucTuka; Mophoaorus,
crocoObI )Xu3HU. BaxkHelme npeacTaBuTENN | 9KOJIOTHUECKUE
rpynmbl. ['pamMoTpuiiatebHble adpOOHBIE MATOUKH U KOKKH.
Mexanuszm SHEPTeTUYECKOTrO oOMeHa. [Topsimox
Pseudomonadales, ero oCHOBHbIE TMpPEACTABUTEIN W WX
otanunsi. CemetictBo Pseudomonadaceae, pox Pseudomonas u
pox Azotobacter. Cemeiicto Legionellales.




CTCHKH OaKTepuii.

10. |Pazgen 4. dunymbakrepun mnopsaka Chromatiales kak mypnypHble cepHbie|Y CTHBIH
Proteobacteria: |horobakrepun. Mophoaorusi, BHYTPUKIECTOYHBIE CTPYKTYPHIL. |OIPOC
¢unorenernyecko|Mexanusm  (OTOCHHTE3a,  OCOOEHHOCTH  MeTaboIU3Ma;

e UPKOJIOTUYECKHUE HUIIHA, POJb B CIOXHBIX (DOTOCHHTETHYECKUX

MeTabonuueckoe |cooOmiecTBax;  (usmonormueckue W Mopdonornyeckue

pasHoOOpaswe, |amanTamuu K cpene. | 'pamorpurnarenbHbie (aKyJIbTaTUBHO-

pOJIb B MPHUPOJIE HaHa3pOOHbBIE MAJIOYKH. XapakTeprcTuka HOopsIIKa

KM3HM 4yelioBeka. |Enterobacteriales. XapakTepuCcTHKA ceMelicTBa
Enterobacteriaceae. =~ OcobeHHoctTn ~ oOMeHa  BEIIECTB
DHTEPOOAKTECPHIA. Meronuku, UCIIOJIb3yeMbIe JUTs
muddepeHmanuu poaoB. BakHeWIe poabl ceMeicTBa U UX
pOJIb B MaTOJIOTUH YeII0BeKa. lanodunbHbIe
rammarnporeodakrepun. CemeiictBo Halomonadaceae, o6mias
xapakrepucTrka. Mecra oOuTanus, agantamuu K cpene. Kiacce
Deltaproteobacteria. OOriass xapakTepuCTHKa; OCOOCHHOCTH
MOppOJIOTHH U MEeTabOJIM3Ma; 3KOJOTMYECKHE TPYIIIbI.
Cxonp3siue 6aktepuu, oOpasyromire 1mioaoBbie Tena. [lopsaox
Myxococcales. OOmass  xapakTepUCTHKAa MHKCOOAKTEpHUH.
[MTokosimuecs: hopmbl. PU3NOTOTHYECKHIE TPYIIIBI M CEMEHCTBA
MUKCOOaKTepuil. XHWIIHbIE AETbTANPOTCO0AKTEPUN; TMOPSIOK
Bdellovibrionales, pox Bdellovibrio. I'pamorpumarenshbie
Cynb(haTpeyIUpyIOIIHe OakTepuu. MeTtabonm3wm,
9KOJIOTUYECKUE HHIIU; 3HAUCHHUE B MPUPOJIC U )KU3HU YETIOBEKA.
[Topsiaku cynbdaTpenyupyomux Aeabranporeodakrepuii. Pon
Desulfurivibrio. Knace Epsilonproteobacteria.
CBOOOTHOKUBYIITHE u MaTOre€HHbIE MPEICTaBUTENH.
Xapakrepucruka pona Helicobacter.

11. |Pazmen 5. Hdpyrue|Cnupoxetsl (¢umym Spirochaetae). Crpoenne ux Tena u|YCTHBIN
buITyMBI XapaKTepUCTHKa OCHOBHBIX pojoB. dumym Bacteroidetes.|ompoc
rpamoTpunaTensbH |O0mas — XapakTepucTUKa,  OCHOBHBIe — rpymmbl.  Kiracce
bIXx W JuiieHHbIX|Bacteroidia. ['pamorpuiiatenbHbie  aHadpOOHBIE OaKTEpUU.
KJIETOYHOMN OOm1ast XapakTepUCTUKa, Cpeaa OOMTaHHS.

CTEHKHU OaKTepuil.

12. |Pazmen 5. Ipyrue|Knace Flavobacteria. Cxonb3sinme OakTepuu, He oOpasytomye|Y CTHbIN
pumymbI mwionoBeix Ten. Kmace Flavobacteria u ero cBoiicTBa, Kiacc|ompoc
rpamotpumaresnsH | SPhingobacteria; ocobenHocTH MeTabOMM3MA M SKOTOTHH
px u mmennsx| @aryMm  Chlamydiae. Xapakrepuctnka MOpGhONOTHYECKHX U
e ¢dusronornuecknx CBOMCTB. JKHM3HEHHBIH UK. 3a0oyieBaHMs,
cTemxu Gaxrepui, [FPI3PIBAEMBIC XITAMUHAMIL.

13. |Pazgen 5. [pyrue/®unym Chlorobi kak 3enensie cepubie 6aktepun. Mopdonorus,|Y cTHBIH
GumymeI CTpOCHHE  KIJIETKH; MexaHm3M (dotocuHTe3a. Pomp  Blompoc
rpamMoTpuuaTessH |(POTOCHHTETHYECKHX coobmectBax. dunym Chloroflexi.

BIX WM JIHMIICHHBIX|3€E€HBIE HeCepHBIE OakTepuu. Mop(oorus, cTpoeHne KIETKH;
N — MeXaHHU3M (POTOCUHTE3a. DKOJIOTUUECKHE HHIIIH.
CTEHKHU OaKTepuil.

14. |Pasmen 5. JIpyrue|®unym Deinococcus-Thermus. Mopdosorus, ctpoeHue KISTKH. |Y CTHBIH
GuITyMBI ApnanTanuu K cpeae oouranus. Pox Deinococcus. omnpoc
rpamorpuuaressH | PHIymM Cyanobacteria. Knaccudukarnmus, OCHOBHBIE
BIX WM IHMIIeHHBX | XaPaKTepHcTHKU. Pons B Onocdepe.

KJIIETOYHOU




2.3.2 3aHATHS CEMHHAPCKOI0 THIIA.

HanmenoBan
N ®opma
ue TemaTuka NpakTHUYECKUX 3aHATHIH

Ne TEKYILETO
pazznena €MHUHAPOB) KOHTpOIIS
(TembI)

1 2 3 4

L |Pa3gen 1.3anamue 1.Metabonuueckoe u ¢uiIoreHeTHYeCKoe paszHooOpaszue|Kommoksu
Mertabonnue mpokaproT. [lonokeHne CUCTEMaTHKH TPOKapuoT B cucreme|ym Nel
CKO€ ulbnonornyeckux cucrematuk. Knaccudpukanus, uaeHtupuxanus ulPedepat
¢wmtoreneru [HoMmeHkarypa. [lonstue BanuaHocTH. OCHOBHBIE 337]a4 M pa3aeiibl
YecKoe cucrematuku Oaktepuil. Takconsl. IIpu3Haku, ucnonb3yemsle npu
pasHooOpa3uuaeHTU(UKAIUK  MHUKpopranu3MoB. [lomudasznas TakcoHOMUSI.

e npokapuoT Mop¢oJoruueckuil 3Tan pa3BUTUA MUKpOOHOJoruu. PU3HoIoro-
OMOXUMHUYECKHE MIPU3HAKH, poIb B KJIaccu(UKAIUH.
XEeMOTaKCOHOMMYECKHE METOAbl  XapaKTePUCTHUKU  MPOKAPHOT.
MoOJeKyISIpHO-TeHETHIECKUN TTOAXO0/] K KITaCCU(PUKAIUH.

P |Pazmen 2|3ansamue 2. TpagunmonHas U (uiaoreHeTHYecKoas kiaccudukaius | Komuoksu
TpaauunonH MuUKpoopranuzMoB. CumOuoTHyeckass Teopus MNPOUCXOXKIEHHs|yM Ne2
as u|oykapuot. Cucremsl KpacunpaukoBa u Taxtamksnaa. Cozmanue|Pedepar
¢dwitoreneru |puiioreHeruyeckoi cucteMmbl. Hymepuueckas TakCOHOMHUS U €€
yeckas UCTIOJIb30BaHUE B cUCTeMaTuke Oakrepuil. OCHOBHBIE TNpaBWIIA H
KJaccu(uKa [HayanbHble 3Tanbl HIACHTU(UKALUU. MeToapl T€HOCHUCTEMAaTHKH.
st TakcoHOMUYECKOE 3HaYEHUE ONPECIICHNS HYKJIEOTHIHOIO COCTaBa
mukpooprad [IHK. MonexymnspHas rubpuauszanus HYKICHMHOBBIX KHUCIOT U ee
U3MOB 3HA4YCHHE B CHCTeMaThke Oaktepuil. TakcoOHOMHYECKOE 3HAaYEHUE

ompefieNieHus HYKJICOTHAHOro coctaBa 16S pubocomuoii PHK.
[Tonsitue o Buae y 6akrepuii. [[Ba moaxona K onpeaeieHuio Buaa u
MOCTPOCHUIO TAKCOHOMUYECKHUX cHcTeM. Koyekuuu KyJabTyp
MHUKPOOPTaHU3MOB U HX 3HaueHue. Onpenenurenu Oakrepuid bepru
U ux ocobeHHoctu. Mcropus co3mgaHus 8 M3AaHUS ONpPENETUTENS
bepru. OO6mas crtpykrypa onpenenutens. 9 u 10 wuzganus
onpenenurens 6akrepuit bepru, oCHOBHbIE TpYIIIBI GaKTEPHIA.

3 |Pazmen  3.|3amamue 3. Tlonoxxenue Oakrepuil B cucteme opranuzmoB. J[Ba|Kosmnoksu
TpexnomenH |apctBa B mpeaenax Prokaryota. Omimumsi  nmpokapuoTHBIX |yM Ne3
ast opraHu3smMoB  oT  dykapuoT. Dumym  Firmicutes.  Oo6mias|Pedepar
KOHIICTIIIUST [XapaKTepUCTHKa, Mopdoyorusi, CTpoeHHWe KIeTKH. JleneHue Ha
KHBOTO KJacchl, BaxkHeWmme mnpexacrasurenu. Kiace Bacilli. Oomias
MUpa. XapaKTEPUCTHKA, OCHOBHBIC TOPSIKH, BaKHEHIINE TPEACTaBUTEIH.
I'pamorpuna (ITopsnok Bacillales. ITanouku u kokku, oOpa3yronye 3HIOCIOPHL.

TenbHbie  ¥M|{OCHOBHBIC POJBI M UX MPAKTHYECKOE 3HAUCHHE.

4 |rpammnonoxu3anamue 4. Gumym Firmicutes. IMopsmok Lactobacillales. Knacc|Kommoksu
TEIbHBIC Clostridia. [Mopsimoxk  Lactobacillales. TI'pammonoxwurensubie|ym Nod
OaKkTepHU. |aCIOPOTCHHBIC IMATOYKOBUAHBIE W  KOKKOBHAHBIE Oakrepui.|Pedepar
Ounymer  [CemelicTBa Lactobacillaceae " Streptococcaceae.
Firmicutes u/®@usnonornveckne 0COOEHHOCTH MOJIOYHOKHCIIBIX OakTepuit. THIIbI
Actinobacter iy MexaHW3M ~ MOJIOYHOKHMCIIOTO  OpokeHWs.  IlaToreHHbIe
ia. npeacrasutenu. Kiacc  Clostridia.  OOmas  xapakrepucTHKa,

Mopdosorusi, crnopoodpazoBanue. BaxHeime mnpeacTaBUTEH.

CBOOOTHOKMBYIIIHE CAXapOIUTHISCKUE KIOCTPUINU. MeXxaHU3MbI
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Opoxxkenus. Pomp B mpupoxme. llenronmutudyeckue — XUIIHBIE
KjocTpuany. MexaHu3Mbl IaTOreHe3a, BhI3bIBaeMble 3a00JIEBaHUSI.

3ansmue 5. Gunym Firmicutes. HecriopooOpasyroriue KIoCTpUan.
Cunrpoduueckue OakTepuu puiryma.

CBolicTBa HECTIOPOOOPA3YIOMIUX KIOCTPUIUHN, CBOOOTHOKHUBYIIHNX U
natoreHHblx. CemeiictBa Peptococcaceae, Peptostreptococcaceae.
CunTpoduuecKkue TrpaMIONOKUTEIbHbIE OaKkTepun Ha MpHUMEpe
Syntrophomonas. bakrtepuu, acCOUMMPOBAHHBIE CO KBAYHBIMU
KMBOTHBIMM Ha mpumepe Selenomonas. dunym Tenericutes.
Muxkomiasmbel.  Mcropust OoTkpbITHS M u3ydeHus. OcoOeHHoCTH
Mopdonorun.  Metoabl  KyabTHBHpoBaHUs.  Kiaccuduxanms
MHUKOILIa3M.

Koimoksu
yM No5
Pedepar

3ansmue 6. ®dunym Actinobacteria. OOmas xapakTepucTHKa,
HBOJIFOLIMOHHBIC CBS3U C JApYruMu OaktepusiMua. OCOOEHHOCTH
MOP(DOJIOTHH, JKU3HEHHBIX IMKIOB. POIb B TNPUPOAC H IKH3HU
YEIIOBEKA, BaXHEHIIIHE [pECTABUTEIH. [Moamopsimok
Corynebacterineae, Win "MHKOJIOBasI rpymma".
XeMOTaKCOHOMHYECKHE  CBOWCTBA,  OKOJOTHYECKHE  HUIIHL.
BaskHelmne cBOOOTHOKUBYIIUE U TATOTCHHBIC MPEICTABUTEIH.

Komoksu
yM Ne6
Pedepar

Bansmue 7. ©unym Actinobacteria. IToxnmopsimok Micrococcineae.
OOmas xapakTepucTuka, BaxHeimue npeacrasutend. [loanopsaox
Streptomycineae. OOmiasi XapakTepUCTHKA, XEMOTAKCOHOMHUYECKHUE
cBoiicTBa. PactipocTpanenue B mpupojie, 0cCOOEHHOCTH MOP(OJIOruHy,
crocoObl  pa3MHOXKeHus. Baxueimume poapl. [IpakTHueckoe
3HaueHne crpentomuiieroB. [loamopsmox  Bifidobacteriales.
Mopdornoruueckue U (U3MOJIOTMYECKHE CBOMCTBA; MEXaHHU3M
opoxenusi. [IpakTuueckoe 3HaueHue.

Komnnoksu
ym Ne7
Pedepar

Pazmen 4.
Ounym
Proteobacte
ria:
¢duorenetu
YecKoe u
MeTaboanye
CKOe
pa3sHooOpa3u
€, poJib B
npupone "
JKA3HA
YeJI0BEKa.

Bansmue 8.®dunym Proteobacteria. OOmas xapakTepuCTHKa,
MPOMCXOXKICHUE H  JBOJIONMA.  Mopdoiorus, MeXaHU3MbI
MOJIBIDKHOCTH; CTpOoeHHE KiIeTKH. CrocoObl >KW3HW; OCHOBHBIC
XapaKTEPUCTHKH OHEPreTUIECKOro oOMeHa. Knacc
Alphaproteobacteria. O6mias xapakTepucTuKa; OCHOBHBIC MOPSIKH.
[laToreHHbIC MPEICTABUTEIH; 3KOJOTUYECKH 3HAYUMBIC TPYIIIHL.
OnurokapOoduiibHbIE MPOTEOOAKTEPHH. OcobenHnoctu
MOP(OIIOTHH, CTPOCHHS KICTKH M TPAHCIOPTHBIX CHCTEM.
OObI4HBIC MecTa oOHuTaHwMs, IKOJIOTUYECKHUE ponun
onurokapooduios. ITlopsmox Caulobacterales wu  cemeiicTBo
Hyphomicrobiaceae; xapakrepucrtruka, OCHOBHBIE NPEICTABUTEIH.
[Topsmox  Rhizobiales. O6mas  xapakrepuctuka. Hawubomee
3HAUMMblE CeMeicTBa. B3aMMOOTHOIICHMS C pacTeHHsIMH U
PKUBOTHBIMHU. POITb B JKU3HH YesioBeka. [laToreHHbIe mpeIcTaBUTeNH;
DKOJIOTMYECKH 3HAYMMBIE TPYMIbl. A30THUKCHpYIONINE OaKTepHU.
CB0OOOIHOKUBYIIIHE " CUMOHUOTHYECKHE a30T(pUKCATOPHI.
OcobOeHHOCTH MOP(OJIOTHH, CTPOSHHS KIETKH, SHEPreTHYECKOTro
oomena. Cemeiictea Beijerinckiaceae, Rhizobiaceae mnopsaka
Rhizobiales, pon Azotobacter cemeiictea Pseudomonadaceae.
MexaHu3M cuMOHMOreHe3a KiIyOeHbKOBBIX OakTepuil; pojb B
NpUpo/ie M JKU3HH 4YeloBeKa. MeTaHOKHCIAIonMe OaKTepuu Ha
npumMepe cemeiictBa Methylobacteriaceae. Mexauu3m OKHCIICHHS

MeTaHa; 0cOOEHHOCTH MeTabosm3Ma. DKOJOTHYECKUE HUIH U POJIb

Komnmoksu
ym Ne§
Pegepar




B IIPUPOJIE.
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Bansmue 9. ®unym Proteobacteria . ®otoTpodHbIc aHOKCUTEHHBIE
Oaktepun. Mx oOumme cBoiictBa. IIMrMeHTHI (POTOCHHTE3UPYIOLINX
OakTepuii W WX JIOKAJTM3alMs B KIETKE. DKOJOTHYECKUE TPYIIIBI
¢dororpodHbIX OakTepwii M WX Xapakrepuctuka. IlyprmypHble
HecepHble  (oToOakTepun.  Mopdonorus,  BHYTPUKICTOYHBIC
MeMOpaHHBIE CTPYKTyphl. Mexanusm (HOTOCHHTE3a, OCOOEHHOCTH
MeTa0oMM3Ma.  DKOJIOTHYECKUE  HHIIW, B3aMMOOTHONICHHS C
npyrumu  (GoTOCHHTETMKAaMH; poib B  mpupoxae. llopsuku
Rhodobacterales u Rhodospirillales, pox Rhodopseudomonas.
duronarorennpie  Oakrepuu  nopsuka  Rhizobiales.  Pona
Agrobacterium  u  Xanthobacter. OOmias  xapaKkTepHCTHKA,
MEXaHU3MBbl ~TaToreHe3a. MEeIUIMHCKH 3HAauuMble OakTepuu
nopsaka Rhizobiales. Cemeiicta Bartonellaceae, Brucellaceae.
[Topsimok Rickettsiales. O6mas xapakrepucTruka MOP(OIOTHIESCKUX
W (QU3MOIOrMYECKMX CBOKMCTB. BakHeliine mnpencTaBUTeN,
WTparoIIre POJIb B MMATOJOTHH YeJIOBEKA U )KUBOTHBIX.

Komnnoksu
yM Ne9
Pedepar

11

Bansmue  10.®unymProteobacteria.  KnaccBetaproteobacteria.
OOmiast xapakTepucTHKa Kjacca, BaXKHEUIIHME MPEACTaBUTEIH.
CnocoObl  kHM3HH, OcoOeHHOCTH  MeTabonusma.  [lopsimok
Neisseriales,  cemelicTBO Neisseriaceae.  Xapakrepucruka
BakHelmmx pogoB. Ilopsmox Burkholderiales. Baxwueiimme
MaTOr€HHBIC U CBOOOJHOXHBYIIHE poja. OCHOBHBIE SKOJIOTUYECKHE
rpynnbl.  Yexonpuarele u  crebenbkoBble  OakTepuu. OOmias
XapaKTepPUCTUKA Tpymmbl. PacnpocTpaHeHue U pojib 4eXOJbYaThIX
Oaktepuil. OkucieHHe keje3a U MapraHia 4exoJIb4aTbIMHU
OakTepusMU MU €ro (PU3MOJIOIMYECKOEe 3HAYEHME; 3KOJOrMyecKas
POJIb. Pona Leptothrix, Sphaerotilus, Gallionella.
CBOOOHOKUBYIIIE U MTATOT€HHBIE a3pO0HbIe OeTanpoTeO0aKTEPHH;
pona Alcaligenes, Burkholderia, Comamonas, Spirillum, Bordetella.
[ 'pamoTpHuaTENbHBIC XEMOJIUTOTPO(PHBIE OakTepuu.
MUKpOpraHu3Mbl,  OKHCISIOIME  aMMHMAaK  WMId  HHUTPUTHL
Wccnenosanuss C.H. Bunorpaackoro. Mopdomnorus, crpoeHue
KIIETKH, JHeprerudeckuii oomen. Hutpozobaktepuu Ha mpumepe
mopsiaka  Nitrosomonadales,  cemeiictea  Nitrosomonadaceae.
XapakTepucTuka MOP(OJOTUU U CTPOSHUS KIETKH, METaboIH3M;
poiab B mpupoie u OKu3HU dejoBeka. Duaym  Nitrospira.
XeMoIUTOTpO(HBIE  CEPOOKHUCIAOUIME  OeTanpoTeo0aKTepuH.
OcobenHoctn Merabonu3Mma, ajJanTauud K cpeae oOuTaHUS.
JKoJoru4eckas poiib, 3HAYCHHWE JUIS [POMBIIIJICHHOCTH |
ouorexnonoruu. Pox Thiobacillus. .

Komnoksu
yMm NelO
Pedepar

Banamue  11.OunymProteobacteria.KnaccGammaproteobacteria.
OO6miass  xapakTepuctuka;  Mop¢oyoTus,  CrmocoObl  KHU3HU.
BakHeilme  OpeACTaBUTENIM M DKOJOTMYECKHE  TPYIIIBL.
['pamoTpuiiaTeNibHble a3pOOHBIE NAJIOYKH M KOKKH. MexaHu3Mm
bHeprerndyeckoro obOmena. [lopsmoxk  Pseudomonadales, ero
OCHOBHBIC npeaACTaBUTCIIN n nux OTJINYMS. CemelcTBO
Pseudomonadaceae, pox Pseudomonas wu pox Azotobacter.
CewmeiictBo Legionellales. Bakrepuu mopsiaka Chromatiales kak
[ypIIypHBIE CEpHBbIE ¢dorobakTepuu. Mopdororus,
BHYTPUKJIETOYHBIE CIPYKTYpBIL. Mexanunsm dorocuHTe3a,
0cOOEHHOCTH  MeTa0OJM3Ma; SKOJOTMYECKHE HHIIU, pPOJIb B

Komnokxsu
ym Nell
Pedepar
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CIIOKHBIX (POTOCHHTETHYECKUX COOOIIECTBAX; (PU3UOIOTUYECKUE U
Mop¢onoruueckue amantauu K - cpeae. ['pamoTpunatrenbHbe
(bakynbTaTHBHO-aHA’POOHBIE MANOYKUA. XapaKTEPUCTHKA TMOPSIKA
Enterobacteriales. Xapakrepucrtuka cemeiictBa Enterobacteriaceae.
OcobenHocTH  OOMEHa BEHIECTB JHTEpoOakTepuil. MeToaukw,
ucrnosib3yemble s auddepeHuranuu poaoB. Baxueiimme poabl
CeMEHCTBA M HX pOJb B IATOJOTHH 4YeloBeKa. lanoduiibHble
ramManporeodakrepun. CemeiictBo  Halomonadaceae, o6mias
xapakTepucTuka. Mecra oOuTaHus, aJanTaly K cpese.

Bansmue  12.OunymProteobacteria.  KmaccDeltaproteobacteria.
OOmiast ~ XapakTepuCTUKa;  OCOOCHHOCTH  Mopdosnorun  u
MeTabosIM3Ma; JKOJorHueckre rpymmbl. CKomb3siime OaKkTepuw,
obpasyromme 1iogoBeie Tena. Ilopsmox Myxococcales. OGrmas
XapaKTEPUCTHKA MHKCOOAKTEPHIA. [Mokosiuecs (bOopMBI.
DU3HOJIOTUYECKUE TPYIIIBI U CEMEHCTBA MUKCOOAKTEpU. XHUIITHBIC
NeIbTaPOTe00aKTEPUH; HOPSIOK Bdellovibrionales,  pox
Bdellovibrio. I'pamotpuniaTenbHbIC CyibhaTpeyUpyOIIne
OakTepur. MeTaboaM3M, SKOJOTMYCCKHE HHIIM, 3HAYeHHE B
pPUPOJC M JKU3HU desoBeka. llopsiaku cynbhaTpeayupyromux
NeIbTanpoTe00aKTEPHUid. Pon Desulfurivibrio. Knacc
Epsilonproteobacteria.  CBOOOAHOKMBYIIHE UM ATOTCHHBIC
npeacraBuTeNd. XapakTepucTtuka poaa Helicobacter.

Komnnoksu
yM Nel2
Pedepar

13

14

15

16

Paznen

HApyrue
buyMsl

5.

rpamMoTpHIa

TEJbHBIX
JIMIIIEHHBIX
KJICTOUYHOM
CTEHKH
OaxTepuit

n

Bansmue 13. Cniupoxets (puaym Spirochaetae). Ctpoenue ux Tena
1 XapaKTepHCTHKa OCHOBHBIX pojoB. Puinym Bacteroidetes. O6rias
XapaKTepUCTHKa, OCHOBHbIe  rpynmbl.  Kmacc — Bacteroidia.
[ pamoTpuaTeIbHBIE aHa’pOOHbIE OakTepuu. Oowas
XapaKTePUCTHKA, Cpeia OOUTaHMSL.

Kommoksu
yM Nel3
Pedepar

Banamue 14. Knacc Flavobacteria. Ckomb3siue Oaktepuu, He
obpasyromme wioaoBsix Tea. Kimace Flavobacteria u ero cpoticTsa,
kinacc Sphingobacteria; ocobenHocTH MeTabOIM3Ma U OKOJIOTHH.
@dunym Chlamydiae. Xapakrepuctuka MOp(OIOrHYSCKUX U
busnonornueckux CBOMCTB. JKuW3HEHHBIH UK. 3abosieBaHus,
BBHI3BIBAEMBIE XJTAMUJIHSMH.

Komnokxsu
ym Nel4
Pegepar

Bansmue 15. ®unym Chlorobi kak 3eneHbie cepHble OakTepuu.
Mopdosorusi, CTpoeHHE KIETKH, MexaHu3M (orocuHTe3a. Ponb B
doTtocunTeTHyeckux coobiectax. dumym Chloroflexi. 3enensie
HecepHble Oaktepun. Mopdosorusi, CTpOeHHE KIETKH; MEXaHU3M
boTocuHTe3a. IKOIOrHUECKHE HUIIIH.

Komnmoksu
yMm Nel5
Pegepar

Banamue 16. dunym  Deinococcus-Thermus. Mopdonorus,
CTpPOCHUE KICTKU. AfanTaiuu K cpene ooutanus. Pox Deinococcus.
dunym Cyanobacteria. Knaccudukarnmus, OCHOBHBIE

xapakTepucTuku. Pons B Ouocdepe.

Komnmoksu
yMm Nel6
Pedepar

2.3.3 JlaGopaTopHbIe 3aHATHS.
3aHATHS 1Ta0OPATOPHOTO THITA — HE TIPETYCMOTPEHBI

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTbl — He MPeyCMOTPEHbI




2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevYeHusl HJIA CAMOCTOSATEILHOH padoThI
00y4YaKIIUXCS M0 JUCHHILINHE (MOYJII0)

[TepeueHs y4eOHO-METOAMYECKOTO OOECTICUCHUsS] AUCIUILTUHBI TI0

Ne Buxg CPC BBITIOJITHCHUIO CAMOCTOSITEIIbHON PabOThI

1 |2 3
[TonroroBka Kk | CTO 4.2-07-2012 Cucrema MeHemKMeHTa KadectBa. OOmume
YCTHOMY orpocy, | TpeOOBaHUS K TMOCTPOCHHUIO, H3JIOKEHUI0 U 0(hOPMIICHUIO
KOJUIOKBUYMY, JIOKyMEHTOB y4eOHOl nestenbHOCTH. — llepeusganue. —
IPAKTUYECKUM Kpacnospck: COVY, 2014. - 60 c.

3aHATUAM, HAIIUCAHUIO
pedepara

Meroanueckue yka3zaHus [0 OpraHU3alMyd CAMOCTOSITEIbHOMN
paboOTBl  CTYICHTOB, YTBEpXKIEHHBIC Kadenpold TEeHETUKH,
MHUKPOOHOJIOTHM ¥ OMOTEXHOJIOTHHU. TMPOTOKOI Ne 21  « 26 »
utons 2017 r

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs W3
Yyuciaa WHBAIMJAOB M JIMI C OrPAHUYEHHBIMH BO3MOXKHOCTSIMU 310poBbsi (OB3)moryr
IPEOCTABIATECS B (opMax, aJaNTHPOBAHHBIX K OTPAHMYCHHSM HX 370POBBS U BOCIPHUATHS
uHpopmanuu:
JUist T ¢ HapyIICHUSIMH 3PEHHS:

—B I€YaTHOH (hopMe yBEITMUYCHHBIM MIPUPTOM,
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JInst L ¢ HapyIICHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.
JList AL ¢ HapyIeHnssMM OITIOPHO-JBUIaTEIbHOTO almapara:

— B I1e4aTHoO (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,
JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETM3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

[Ipu peanmuzanum ydyeOHOM pabOTHI MO OCBOCHHIO Kypca "Cucremaruka OakTepwid'
HCIIONIE3YIOTCSI COBPEMEHHBIE 00pa30BaTEbHBIE TEXHOIOTHU:

¢ UHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH;

® IIPOEKTHBIE METO/Ibl OOYUYCHHUS;

®  HCCIIeI0BaTEIbCKUE METO/Ibl B O0yUCHUH;

e mpobiemMHOe 0OyueHHe
Bun Hcnonp3yemble HHTEPAKTHBHBIE 00pa30BaTEbHbBIC TEXHOIOTHH Koun-
3aHATHSA BO
JI, JIP, 4acoB
I13)

6 I13 PabGora B ManbIx Tpymmax ¢ LeNbl0 OOCYXJIeHHs OTBETOB Ha | 16
NPEUIOKEHHBIE JIJISI CaMOCTOSITETIHHOM pabOTHI BOMPOCH! MO TEMeE
3aHATUS.

KoHTponmpyemble pernoaBaTesieM JUCKYCCHH 110 TeMaM:




- Konnenuu Bua y npokapuoT: NpUHIUIHAIbHBIE KPUTEPHUH.

- UcTopus cucreMaTHKH MPOKAPHOT: 3TAIbl Pa3BUTHSI.

- PamxupoBaHue NPU3HAKOB MPOKAPUOT IO 3HAYUMOCTH IS
UACHTH(DUKAITIH.

-Tpu nomeHa xuBbIX cymiecTB. CX0ACTBa, pa3auuus, pUIoreHus.
-Apxebaktepun. BcTpedaemocTs B IpUpOAE€ M 3aHUMAaeMble
9KOJIOTUYECKNE HUIIH.

-  O@umyn Firmicute: wmeraboiuyeckoe H  3KOJIOIHYECKOE
pazHooOpasue.

- Gunym Actinobacteria: maToreHsl 1 areHTbl OMOTEXHOJIOTHH.

- Gunym Proteobacteria: npuHIUIIEICHHE HA KIIACCHI.
-Muoroo6pasue sybakrepuii. [I[puunnbl, cieacTBusl.

- Ponb porocunTe3upyromux 6akTepuil B CTaHOBIEHUU aTMOC(hEpBHI.
- 3HayeHUEe [JPEBHUX IMPOKAPHOT B OOpa30BaHUM IOJIE3HBIX
UCKOIIaeMBbIX.

- [TaTorenHsle NPOKapUOTHI: YEPTHI CXOACTBA B PA3HBIX (HIIyMax.

- CunTpoduueckue 1 CMMOMOTHYECKHE IPOKAPUOTHI.

- Yyactue OakTepuil pa3nuuHbIX (GUIYMOB B LIUKJIE a30Ta.

- Yyactue 6akTepuil pa3inuuHbIX (UIYMOB B IIUKJIE CEPBI.

- MHoroo0Opasue npokapuoT. HekynbTuBupyeMbie (hOpMBI.

Hroro 16

I[JI)I JuL ¢ OrpaHM4YC€HHBIMH BO3MOKHOCTSAMH 300POBbA NPCAYCMOTPCHA OpraHu3aluAa
KOHCYJ’IbTaHHﬁ C UCIIOJIb30BAHUEM BHCKTpOHHOﬁ IIOYTHI.

4. OneHo4YHbIe CPeACTBA IS TEKYILIEro KOHTPOJISl YCIIeBAeMOCTH M IIPOMEKYTOYHOM
aTTecTaluu.

4.1®DoH] OLIEHOYHBIX CPEACTB AJIs NPOBeieHUs TEKYIero KOHTPOJIs.

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS (DPPOHTAIBHO HA KAXKAOM 3aHIATUU JUIS
ONpEeNENeHUsT TEOPETUYECKOM MOATOTOBKM K CEMHMHAapamM B BHJE YCTHOIO OIIPOCa, KOTOPBIA
OLIEHUBAETCs MO NATHOAIIBHOM IIKaje, a TAKXKe ¢ MOMOILBIO JOKJIAaI0B U KOJJIOKBUYMOB.

IlepeyeHb BONPOCOB /1/isl YCTHOI'O KOHTPOJIA 3HAHU CTY/AEHTOB:

Tema 1: MeTra6o/imueckoe u (pujioreHeTHYECKOE Pa3HOOOpa3ue NPOKAPHUOT.

Bormpocs! i MOArOTOBKMU:

1. TlonoxeHue cHCTEMAaTHKH NPOKAPUOT B CHUCTEME OMOJIOTMYECKHX CHUCTEMAaTHK.
Knaccugukanus, naentudukanys 1 HoMeHki1arypa. [lonaTue BaTuaHOCTH.

2. OCHOBHBIC 3aJ1a4¥ U pa3/elibl CUCTeMaTuKu Oaktepuid. Takconsl. [Ipu3Haku, UCTIONb3yeMbie
pY UICHTUPHUKAIIMA MUKPOPTaHU3MOB.

3. Tlomudasznas TtakcoHOMHs. MoOpP(OJOTHUECKHI  3Tall  Pa3BUTHS  MUKPOOHOJIOTHH.
Ou3M07I0r0-0MOXUMHUYECKUE TPU3HAKH, POJIb B KJIACCU(PUKAIIUH.

4. XeMOTaKCOHOMHMYECKHE METOJIbl XapaKTePUCTUKU MPOKAPHUOT. MOJEeKyIIpHO-TeHETUUECKUI
MOJX0/1 K KJIacCU(UKAIUH.

Tema 2: TpaguuuonHnasi u puiioreHeTnyeckasi Kiaaccupukanusa MUKPOOPraHU3MOB.
Bompocs! 1 mOAr0TOBKYU:

1. CumOuormueckass Teopusi MpoucXoxaeHus »dsykapuoT. Cucrembl KpacuibHUKOBa H
TaxTtamxsaHa. Co3ganue pUIOreHeTHYEeCKO CUCTEMBI.

2. Hymepuueckass TakCOHOMHUSI M €€ HCIOJB30BaHWE B cucTeMaTuke Oaktepwil. OCHOBHBIE
MpaBuJia ¥ HaualbHbIE 3TAIbl HICHTU(DUKAILIUY.




3. Mertoasl reHocucteMaTukd. TakKCOHOMHMUYECKOE 3HA4EHUE OIpPENENICHHs] HYKJICOTHUIHOIO
cocraa JIHK. MounekynsapHas rubpuau3anusi HYKICHMHOBBIX KHCIOT M €€ 3HAaYeHHEe B
cucremaTuke Oakrepuil. TakCOHOMHUYECKOE 3HA4YEHUE OIPENeNIEHUs] HYKJIEOTHIHOIO COCTaBa
16S pubocomuoit PHK.

4. Tlonsatue o Buue y Oaktepuil. J[Ba moaxoga K OIpPENeNIEHUI0 BHJA U IOCTPOEHUIO
TaKCOHOMHYECKUX CHCTEM.

5. Komneknuu KynbTyp MUKpPOOPraHM3MOB U MX 3HaUCHHE.

6. Omnpenenurenu Oaktepuii bepru u ux ocobenHoctu. Vcrtopusi cozmanust 8 u3gaHUS
onpenenutens bepru. OOmas crtpykrypa ompeaenurtens. 9 u 10 u3gaHus onpeaeauTens
Oaxtepuii bepru, OCHOBHBIE TPYIITIBI OAKTEPHIA.

Tema 3: TpexaoMeHHasi KOHUeNUHWsI KUBOro wmupa. I['pamorpunarenbHble U
rpaMmoJIo:KuTebHble 6akTepun. @uaymsl Firmicutes u Actinobacteria.

Bomnpocs! 11 noAroTOBKH:

1. Tlonoxenue OakTepuil B cucTeMe opraHu3moB. J[Ba mapcrtBa B mpenenax Prokaryota.
OTnu4us NpOKapUOTHBIX OPraHU3MOB OT SYKApPHOT.

2. @unym Firmicutes. O6masi xapakTepucTika, MOPQOJIOTHs, CTPOCHUE KICTKH. JleneHune Ha
KJIacChl, Ba)KHENIIINE TPEACTaBUTEIH.

3. Kuacc Bacilli. O6mast xapakTepucTika, OCHOBHBIC MOPSIIKY, BAKHEHIIINE IPEACTABUTEIIH.

4. Tlopsimok Bacillales. Tlamouku u Kokku, oOpasyromue 3HA0cnopbl. OCHOBHBIE POJBI U UX
NPaKTUYECKOe 3HAUCHHE.

5. Tlopsmox Lactobacillales. T'pammonokuTenbHble acIOPOreHHBIE MAIOYKOBUAHBIE U
kokkoBuHbIe OakTepuu. CemeiictBa Lactobacillaceae u Streptococcaceae. dusnonoruyeckue
0COOEHHOCTH MOJIOUHOKMCIBIX OakTepuil. THUIbl M MeXaHU3M MOJIOYHOKHCIOTO OpOXKEHHUS.
ITaToreHHsIe IPEACTABUTENH.

6. Kuacc Clostridia. O6mas xapakrepuctuka, Mophoiorus, crnopoodpaszoBanue. Bakueiimme
IpeCTaBUTEIN.

7. CBOOOJHOXMBYILIME CAaXapOJUTHUYECKHE KIOCTpUIUH. MexaHu3mbl OpoxkeHus. Pomp B
pUpOJIE.

8. [Ilenrtonmutuyeckue XUIIHbIE KIOCTPUIMM. MeXaHM3MBbl [1aTOTEHE3a, BbI3bIBAEMbIE
3a00J1eBaHuA.

9. CgoiicTBa HecnopooOpa3ylOIIUX KJIOCTPUAUN, CBOOOJHOXUBYUIMX M  IaTOTCHHBIX.
CewmeiictBa Peptococcaceae, Peptostreptococcaceae. CuHTpopuUYECKHE TPaMIOIOKUTEIHHBIC
Oaktepun Ha mpumepe Syntrophomonas. Bakrepuu, accoOlMHUpOBaHHBIE CO YKBAUHBIMU
’KMBOTHBIMHU Ha mpuMepe Selenomonas.

10. ®unym Tenericutes. Mukormnasmbl. Mctopust oTkpbiTist u  u3ydeHusi. OcoOEHHOCTH
Mopdomnorun. Meronsl KynbTuBUpoBaHus. Kinaccupukarus MUKOIUIa3M.

11. ®unym Actinobacteria. OOmiasi XapakTepUCTHKA, OSBOJIOLUOHHBIC CBSI3H C JIPYTHMH
Oaxrepusimu. OcoOeHHOCTH MOpPQOJIOTHH, >KU3HEHHBIX IHKIOB. Poib B Tpupope W KHU3HU
4eJI0BEKa, BayKHEHIINe MpeICTaBUTENH.

12. Tlommopsimok Corynebacterineae, wiu "mukosnoas rpynma". XeMOTaKCOHOMHYECKHE
CBOWCTBA; 9JKOJOrMYeCKHMe HUIIM. BaxkHeilmme CBOOOJHOXKHMBYIIME U  MaTOT€HHbIE
NPEICTaBUTEIH.

13. TMomnopsmox Micrococcineae. O6mas XxapakTepUCTHKA, BAKHEHIITUE MTPEICTABUTEIH.

14. Tlommopsimok Streptomycineae. O6iasi XapaKTepHUCTHKA, XEMOTAaKCOHOMUYECKUE CBOWCTBA.
Pacnpoctpanenue B nmpupoze, 0coOeHHOCTH MOP(OIOTHH, CIOCOObI pa3MHOXKEeHU. BaxHeiinme
pozsl. [IpakTrueckoe 3HaYeHHE CTPETITOMUIIETOB.

15. Tlommopsimox  Bifidobacteriales. Mopdonorudeckne u  (U3NONTOTHYECKUE CBOWCTBA;
MeXxaHu3M OpoxeHus. [IpakTuaeckoe 3HaYCHNUE.

Tema 4: ®uaym Proteobacteria: ¢uaorenernyeckoe m Meradosimyeckoe pa3Hoodpasue,
POJIb B IPUPO/IE U KU3HU YeT0BEKa.

Bonpocs! 11 MOArOTOBKU:



1. dunym Proteobacteria. OOmias xapakTepucTHKa, MTPOUCXOKICHUE M  JBOJIOIHA.
Mopdonorusi, MexaHU3Mbl TOJBM)KHOCTH; CTpoeHHE KiIeTKH. CrocoObl >KM3HHM;, OCHOBHBIC
XapaKTEPUCTHKH SHEPreTUIECKOTO OOMEHA.

2. Kuacc Alphaproteobacteria. O6miast xapakTeprcTUKa; OCHOBHbBIC MOPSIKU. IlaToreHHbIC
NPEICTaBUTEIN; IKOJIOTHYECKH 3HAYMMBIE TPYIIITHI.

3. OmurokapOodmibHbie TpoTeobakTepun. OCOOEHHOCTH MOP(OIOTHH, CTPOCHHS KIETKH U
TPaHCHOPTHBIX cucTeM. OOBIYHBIE MECTa OOWTAHMSI, YKOJOTHYECKUE POIU OJUTOKAPOOPHUIIOB.
IMopsimok Caulobacterales u cemeiictBo Hyphomicrobiaceae; xapakrepuctuka, OCHOBHBIE
NPeICTaBUTEIH.

4. Tlopsmok Rhizobiales. O6mas xapakrtepuctuka. Hambonee 3HauMMble ceMeiicTBa.
B3auMOOTHOIIEHNsI C pacTEHWSMH W >KUBOTHBIMU. Ponb B kM3HHM 4enoBeka. [laroreHHble
NPECTaBUTEINHN; SKOJIOTMYECKH 3HAYMMBIE TPYIIIIbI.

5. Aszorduxcupyromue Oakrepun. CBOOOTHOKMBYIIME U CHMOMOTHYECKHE a30T(PUKCATOPHI.
OcoOenHocT  MOP(QOJOTUHU, CTPOCHHS KIETKH, JHeprerudeckoro obmeHa. CemelicTBa
Beijerinckiaceae, Rhizobiaceae mopsaka Rhizobiales, pox Azotobacter cemeiicTBa
Pseudomonadaceae. Mexanu3M cuMOHOreHe3a KIIyOCHBKOBBIX OaKTEepHii; pojb B IPUPOJC H
JKU3HH YeIIOBEKa.

6. Meranokucnsone OakTepur Ha npumepe cemeiictBa Methylobacteriaceae. Mexanusm
OKHCIICHHSI METaHa; 0COOCHHOCTH MeTa00JIM3Ma. DKOJOTHUECKUE HUIIIK U POJIb B IIPUPOJIE.

7. ®ororpodHbIE  aHOKCHIeHHble  Oaktepuu. MWx  oOmme  cBoiictBa.  [IurmeHTHI
(OTOCHHTE3UPYIOIIUX OaKTepHid M WX JIOKAIU3aIMsl B KIETKE. DKOJOTUYECKHE TPYIIIIbI
doroTpodHBIX OaKTEpUl M X XapaKTEPUCTHKA.

8. Ilypmypusle HecepHble (oTobOakTepun. Mopdonorus, BHYTPUKIETOUHbIE MeMOpaHHBIE
CTPYKTYphl. Mexanu3Mm (POTOoCHHTE3a, OCOOCHHOCTH METa0OoIu3Ma. OKOJOTHYECKHE HUIIIH,
B3aUMOOTHOIICHHS C IPYyrUMU (OTOCHHTETHKAaMH; posb B mpupoze. [lopsaxku Rhodobacterales
u Rhodospirillales, pox Rhodopseudomonas.

9. ®wuronaroreHuble GakTepuu mopsaka Rhizobiales. Poma Agrobacterium u Xanthobacter.
OO011as xapakTepUCTHKA, MEXaHU3MbI ITaTOTE€HE3a.

10. Memumackn 3HauuMble Oaktepuu mopsiika Rhizobiales. CewmeiictBa Bartonellaceae,
Brucellaceae.

11. Topsnox Rickettsiales. O6miass xapakTepucTHka MOPQPOIOTHYECKUX U (DU3HOIOTHYSCKUX
CBOWCTB. BaskHeiimme npencTaBuTeN , UTParoIiye poiib B ITATOJIOTHH YeJIOBEKA 1 )KUBOTHBIX.

12. Knacc Betaproteobacteria. OOimasi xapakTeprcTHKa KJiacca, BaKHEHIINE MPEICTABUTEIH.
Cr1ocoOBI JKH3HH, 0COOEHHOCTH METa00JIM3Ma.

13. Topsnox Neisseriales, cemeiictBo Neisseriaceae. XapakreprcTrka BaXXHEHIINX POIOB.

14. Tlopsmox Burkholderiales. Baxxueiitiue naroreHHsie ¥ ¢cBOOOAHOKUBYIIHE poaa. OCHOBHBIE
HKOJIOTUYECKUE TPYIIIIHI.

15. Yexonpuatele u  crebenbkoBble  Oaktepuu. OOmas  XapakTepUCTUKA  TPYIIBL.
Pacnipoctpanenue u posnb uexospyaTbiX Oaktepuil. OKHCIeHHE JKene3a M Maprasua
YeXOoJIbUaThIMU OakTepUsMHU U €ro (U3MOJIOTHUYECKOE 3HAueHHUe; dKojormyeckas poisb. Pona
Leptothrix, Sphaerotilus, Gallionella.

16. CBOOOMHOKMBYIIIME M MATOT€HHBbIE a’poOHBIe Oeramporeobakrepun; poma Alcaligenes,
Burkholderia, Comamonas, Spirillum, Bordetella.

17. I'pamoTpunaTeNnbHble XEMONUTOTpOGHBIE OakTepuu. MUKpPOPraHU3MBl, OKHUCISIOLINE
ammuak win HUTpUTHL. Mccnenosanus C.H. Bunorpaackoro. Mopdosorus, ctpoeHue KiIeTKH,
YHEPTEeTUYECKHUI OOMEH.

18. Hutpo3zobakrepun Ha npumepe nopsaka Nitrosomonadales, cemeiicta Nitrosomonadaceae.
XapaktepucTuka MOP(HOJIOTHH M CTPOCHHUS KIIETKH, METa0OJHM3M; POJIb B MPUPOJE M KU3HU
yenoBeka. Guym Nitrospira.

19. XemomurorpodHbIe cepookucisronme oOeramporeodakrepun. OcoOeHHOCTH MeTaboIn3Ma,
ajanTalMu K cpeie oOuTaHMs. DKOJIOTMYECKas pOoJib, 3HAUYEHUE Ul MPOMBIIUICHHOCTH U
onorexnonoruu. Pox Thiobacillus.



20. Kmacc Gammaproteobacteria. OGias xapakreprcTuka; MOP(OIOTHs, CIOCOObI KH3HH.
Baxuelime npeacTaBUTENId U 3KOJIOTUYECKUE TPYIIIIHIL.

21. I'pamoTpuIaTeIbHbIC a’pPOOHBIC MATOYKA M KOKKHA. MeXaHH3M 3HEPreTHYEeCKOro oOMeHa.
[Mopspox Pseudomonadales, ero ocHoBHbIe mpeacTaBUTEaM W HX OTaHuusA. CeMeHCcTBO
Pseudomonadaceae, pox Pseudomonas u poa Azotobacter. Cemeiictso Legionellales.

22. baktepuu nopsika Chromatiales xak mypnypHbie cepHbie GoToOakrTepun. Mopdosorus,
BHYTPUKJIETOYHbIC CTPYKTYphl. Mexanu3m (OoTocHHTE3a, OCOOCHHOCTH MeTabosu3Ma;
IKOJIOTMYECKUE HUILY, POJIb B CIIOKHBIX (POTOCHHTETHYECKUX COOOIIECTBaX; (pU3MOIOrHIeCKUe
U MOPGOJIOrUIECKUE aaNTaIuH K Cpe/ie.

23. I'pamorpunatensHbie (aKyIbTaTUBHO-aHA3POOHBIE MAJOYKH. XapaKTepPUCTHUKA IOPSIKa
Enterobacteriales. Xapakrepuctuka cemeiictBa Enterobacteriaceae. OcobGenHoctr oOMeHa
BEIIECTB OHTEpOOAaKTepuil. METOAMKH, WCHONb3yeMble s AU QdepeHInanud  PoaoB.
Bakueiiie poisl ceMeCTBA M UX POJIb B TATOJIOTHH YEIOBEKa.

24. TanodunpHbie  rammanporeobakrepun.  Cemeiicteo ~ Halomonadaceae,  o6mas
XapaKkTepucTHKa. Mecta oOuTaHus, aJanTalu K cpeie.

25. Knacc Deltaproteobacteria. OOmias xapakTepucTHka, O0COOCHHOCTH MOPQOJOTHH U
MeTaboJIn3Ma; SKOJOTMYECKUE TPYIIIIBL.

26. Ckomp3siue Oaktepuu, oOpasyromme riogoBeie Tena. [lopsmok Myxococcales. O6Gimas
XapakTepucTuka Mukcobaktepuid. [lokosuecs ¢GopMbl. DOHUIHOIOTHYECKHE TPYIINbI |
cemeiicTBa MUKCOOAKTEpHil.

27. Xwumnele aenpTanporeobaktepun; mopsaok Bdellovibrionales, pox Bdellovibrio.

28. I'pamoTpunatensHbie cynbhaTpeaynupyoomue Oaktepuu. MeTaboan3M, IKOJOTHYECKUE
HUIIK, 3HAYEHHE B TNPHUPOJAC H IKM3HH dYesjoBeka. [lopsaaku cyab(arpeaylupyomnx
nenpranporeobakrepuii. Pox Desulfurivibrio.

29. Kmacc Epsilonproteobacteria. CBoOOAHOKUBYIIHE W MATOI€HHBIC —IMPEICTABUTEIIH.
Xapakrtepuctuka poaa Helicobacter.

Tema S: Jlpyrue ¢uaymbl rpaMOTPHUATENbHBIX M JIMIIEHHBIX KJIETOYHOH CTEHKH
0akTepuii.

Bormpocs! 1 HOATOTOBKH:

1. Coupoxets! (pumym Spirochaetae). CtpoeHue ux Tena U XapakTepUCTHKA OCHOBHBIX POJIOB.
2. ©unym Bacteroidetes. O0rmas xapakTeprCTHKa, OCHOBHBIE IPYIIIIHL.

3. Kiacc Bacteroidia. I'pamotpurarensubie ana’poOHbie OakTepuu. OOIias XapakTepUCTHKA,
cpena oOuTaHus.

4. Knacc Flavobacteria. Ckomp3smue Oaktepuu, He oOpasyiomme IIoaoBbiIX Ted. Kiracc
Flavobacteria u ero cBoiicTBa, kitacc Sphingobacteria; oco6eHHOCTH METab0IM3Ma 1 SKOJIOTHH.
5. ®unym Chlamydiae. Xapakrepuctuka MOp(OJIOTHUECKHX U (PU3HOJIOTHUYSCKHX CBOWCTB.
KusHenHslit nukit. 3a0oneBaHus, BEI3bIBACMbIEC XJIaMUANUSIMH.

6. ®unym Chlorobi kax 3enenbie cepabie OakTepru. Mopoorus, CTPOCHUE KIICTKH; MEXaHH3M
dortocunTesa. Ponb B (OTOCHHTETHYECKHUX COOOIIECTBAX.

7. ®unym Chloroflexi. 3enensie HecepHble OakTepuu. MopGoJorus, CTPOCHHUE KICTKH;
MeXaHMU3M (POTOCHHTE3a. IKOJIOTHYECKIE HHIIIH.

8. ®unym Deinococcus-Thermus. Mopdosorusi, CTpoeHHe KIETKH. AJanTali K Ccpeje
oburtanus. Poxg Deinococcus.

9. ®unym Cyanobacteria. Knaccugukaius, oCHOBHBIE XapaKTeprCTUKU. Postb B 6rocdepe..

Kpurepun onenkn:

OneHka «OTIMYHO» / «3auTeHO». OTBETHl Ha IOCTAaBJIEHHBIE BONPOCHI M3JAratoTcs JIOTHYHO,
MOCJIEI0BATEIbHO M HE TpeOYIOT JIONMOJHUTENbHBIX MosicHeHuid. IloiaHo packpeiBatoTcs
MNPUYIUHHO-CIICACTBECHHBLIC CBA3HW MCXKIAY SABJICHUAMU H COOBITHSIMH. HeHaIOTCSI 000CHOBaHHLIE
BbIBOIbI. COOJTIOJAI0TCS. HOPMBI JINTEPATYPHOH pedn

Onenka «xopomo» / «3aureHo». OTBeTbl Ha IIOCTABJICHHBIE BOINPOCHl H3JIATarOTCs
CHUCTEMATU3UPOBAHO U IIOCIEJOBATENbHO. Marepuanl u31araeTcsi YBEPEHHO. PacKphITbhI



IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXJy SIBICHUSMHU U COOBITHAMU. JleMOHCTpUpYETCsl yMEHUeE
AQHAJIM3UpPOBaTh MaTepual, OJHAKO HE BCE BBIBOJAbI HOCAT AapryMEHTUPOBAHHBIA H
JoKa3arenbHbli xapakTep. CoOIr01at0TCsl HOPMBI JIMTEPATYPHOH peyH.

OreHKa «yIOBJIETBOPUTEIBLHOY / «3auTeHO». JlomycKaroTcs HapyIIeHHUs B TOCJIEA0BATEILHOCTH
n3n0xeHus. HemomHo packpbIBarOTCS NPUYMHHO-CICACTBEHHBIE CBA3M MEXKIY SIBJICHUAMH U
coObITUsIMHU. J[EMOHCTPUPYIOTCS IIOBEPXHOCTHBIE 3HAHUS BOIPOCA, C TPYAOM PpELIAIOTCS
KOHKpeTHbIE 3anaudd. MmeroTcs 3aTpyAHEHHs ¢ BbIBOJAaMU. J[OMyCKAarOTCS HApyIIEHUS HOPM
JUTEPATYpPHOU peyH.

OneHka «HEYJOBIETBOPUTEIBHO» / «HE 3auTE€HO». MaTepuas U3Jjlaraercsi Hermocjea0BaTeNbHo,
COMBYMBO, HE IIPEJCTABISET OIPEAEICHHOW CUCTEMbl 3HaHUM 1o jucuuiuivHe. He
PACKpBIBAIOTCA IPUYMHHO-CIEJCTBEHHBIE CBSI3M MEXKIY SBIECHUSAMH U coOblTusimMu. He
IPOBOAMTCA aHanu3. BbiBoabl oTcyTcTBYIOT. OTBETHI Ha JIONOJHUTENBHBIE BOMIPOCHI
OTCYTCTBYIOT. MIMEIOTCS 3aMETHBIE HAapYLICHHUs] HOPM JIMTEPAaTypHOU PEUH.

Bomnpocsl K KOJLIOKBUYyMaM

KosutoxkBuym 1. Tema: Metaboauveckoe H (puI0reHeTHYECKOE PAa3HOO0pa3ne NPOKAPHUOT.
Bompocs! 1151 1MCbMEHHOTO OTBETA!

1. TlonoxeHue CUCTEMATUKU MPOKAPUOT B CUCTEME OMOJOrHMueckux cucreMatuk. OCHOBHbIE
3amauu U pasaensl. Kiaccudukanms, nneHTudukanys 1 HOMeHKIaTypa. [loHsATHE BauIHOCTH.
[Tpu3Haky, Ucnonb3yeMble PH UACHTU(UKALUN MUKPOPTaHU3MOB.

2. llomudaznas TtakcoHomus. MopdoJaoruueckuii  3Tanm  pa3BUTHS  MHUKPOOHOJIOTHH.
Ou3M0I0ro-ONOXUMHUYECKUE TPU3HAKU, pPOJIb B KiIaccH(UKALUU. XeMOTaKCOHOMHYECKHE
METO/Ibl XapaKTEPUCTUKU MPOKAPHOT. MOJIEKYyIIPHO-TEHETUYECKU I TIOJX0 K Ki1acCu(UKaIUH.
KomokBuym 2. Tema: TpagunuonHas u  (QuUIOreHeTHYeCKOas KJacCHPUKANUS
MHKPOOPraHU3MOB.

Bonpocs! U1 MICEMEHHOTO OTBETA:

1. CumOuornueckass TeOpusi MpoUCXOXAEeHUS dykapuoT. Cucrembl KpacuibHUKOBA H
TaxTtamxsaHa. Co3ganue punoreHeTudeckoit cuctemsl. Onpenenurenu 6aktepuil bepru.

2. Hymepuueckass TakCOHOMHS M €€ HCIOJh30BaHWE B CHUCTeMaTuke Oakrepuii. OCHOBHBIC
NpaBUiia U HadalbHbIE dTambl UAEHTHPUKAIUU. MeTo/ibl TeHOCUCTEMAaTHKH. TaKCOHOMHUYECKOe
3HaueHue onpeneneHus HykieotuaHoro coctaBa JIHK. MonekynspHas rubpuauzanus
HYKJICMHOBBIX KHUCIIOT U €€ 3HaueHue B cucTeMaruke Oakrepuil. TakcoHOMHUYECKOE 3HAa4YEHHE
ompeeNeHusl HyKJIeoTHIHOTO cocTaBa 16S pubocomuoii PHK.

3. Tlomsarue o Buae y Oaktepuil. J[Ba moaxoga K OINpENeNeHUIO BHJA U IOCTPOEHUIO
TaKCOHOMMYECKUX cucTeM. Kolekuu KylIbTyp MUKPOOPTaHU3MOB U UX 3HaYEHHE.
KoannoxkBuym 3. Tema: Tpexnomennasi koHuemuusi :kuBoro mmpa. ®wiaym Firmicutes,
nesenue Ha kiaacebl. Kmacc Bacilli.

Bonpocs! 11 MICEMEHHOTO OTBETA:

1. Tlonoxenuwe OakTepuii B cuUCTeMe opraHu3moB. J[Ba mapctBa B mpemenax Prokaryota.
OTnnuus NPOKapUOTHBIX OPraHU3MOB OT 3YKapHOT.

2. @unym Firmicutes. O6masi xapakTeprcTiKa, MOP(OJIOTHS, CTPOCHUE KIeTKH. JleneHune Ha
KJIACChl, Ba)KHEHUILINE MPEACTABUTEIH.

3. Kuacc Bacilli. O6mast xapakrepucTuka, OCHOBHBIC MOPSIIKH, BaKHEHIIIME MPEIACTABUTEIH.
[Mopsinok Bacillales. OcHoBHBIE pOABI M MX MPAKTUYECKOE 3HAUCHHUE.

KosuiokBuym 4. Tema: ®uaym Firmicutes. ITopsinok Lactobacillales. Kaacc Clostridia.
Bompocs! 1151 TMCbMEHHOTO OTBETA!

1. Tlopsmox Lactobacillales. T'pammonokutenbHbie acOpPOTeHHBIE MATOYKOBHIHBIE U
KokkoBuiHbIe Oaktepun. CemerictBa Lactobacillaceae u Streptococcaceae. dusmonoruueckue
OCOOEHHOCTH MOJIOYHOKHCIBIX OakTepuil. THUIBI M MeXaHU3M MOJIOUHOKHCIOIO OpOXKEeHUS.
[TaToreHHbIE IPEACTAaBUTEIN.



2. Kuacc Clostridia. O6mas xapakreprctiuka, Mopdoiorus, cropoodpa3zoBanne. Bakueiime
IpeJCTaBUTEIN.

3. CBOOOJTHOXXMBYILIME CaxapoJUTHYECKHe KiIocTpuauu. MexaHusmbl OposkeHus. Ponp B
npupoze.llentonuruyeckue XHUIIHBIE KIOCTPUIUU. MeEXaHM3Mbl MATOreHE3a, BbI3bIBAEMbIC
3a00JIeBaHUA.

KoasokBuym 5. Tema: ®uaym Firmicutes. Hecnopoo6pa3ywmue KJIOCTPUIANH.
Cunrpoduueckue 6akTepuu puryma.

Bonpocs! 1t TMCBMEHHOTO OTBETA!

1. CgoiictBa HecnopooOpa3yoIUX KIOCTPUAWUN, CBOOOJHOXKHBYIIMX W  IAaTOT€HHBIX.
CewmeticTBa Peptococcaceae, Peptostreptococcaceae. CunTpoduyecKkue TpaMIOIOKUTEIHHBIC
Oakrepuun Ha mnpumepe Syntrophomonas. bakrepuu, accolMHPOBAHHBIE CO JKBAYHBIMH
’KMBOTHBIMHU Ha puMepe Selenomonas.

2. Ounym Tenericutes. Mukoriasmel. Hcropus OTKpeITHS © u3ydeHHs. OCOOCHHOCTH
Mopdornorun. Meronsl KynbTuBUpoBaHus. Kinaccupukaums MUKOIUIa3M.

KosutokBuym 6. Tema:@uaym Actinobacteria. IToxnopsimox Corynebacterineae.

Bonpocs! 1st TUCBMEHHOTO OTBETA!

1. ®unym Actinobacteria. OOmiass XapakTepUCTHKA, HBOJIONMOHHBIC CBS3U C JAPYTHMMH
Oaktepusimu. OCOOCHHOCTH MOP(QOJOTHH, XU3HEHHBIX MHKIOB. Poibh B TpHpole W KHU3HU
YeN0BeKa, BAXKHEUIITNE MPEACTaBUTEIH.

2. Tlommopsmox Corynebacterineae, wim "mukonoBas rpymma". XeMOTaKCOHOMHUYECKHUE
CBOICTBa; OJKOJNOTWYECKHME HUIIM. Baxueine CcBOOOJHOXHBYIIME U  MaTOTCHHbBIE
IPeJCTaBUTEIH.

KosutokBuym 7. Tema: ®uaym Actinobacteria. TMommopsiakm  Micrococcineae,
Bifidobacteriales.

Bonpocs! /1 MMCbMEHHOTO OTBETA:

1. TMomnopsmox Micrococcineae. O6mas XxapakTepUCTHKA, BAKHEHIITUE MTPEICTABUTEIIH.

2. Tloamopsimok Streptomycineae. OOiasi XapakTepUCTHKA, XEMOTAaKCOHOMHYECKHE CBOICTBA.
Pacnpoctpanenue B mpupoze, 0coOeHHOCTH MOP(OIIOTHH, CITOCOOBI pa3MHOXKEeHHS. BaxxHeiie
pozsl. [IpakTrueckoe 3HaUeHHE CTPENTOMULIETOB.

3. Toamopsnox Bifidobacteriales. Mopdonoruueckne u  pu3nOIOrHYECKUE CBOWCTBA,
MexaHu3M OpoxeHus. [IpakTudeckoe 3HaYeHHUE.

KosnokBuym 8. Tema: ®uaym Proteobacteria. O6mas xapakrtepucruka. Kiacce
Alphaproteobacteria.

Bonpocs! 1st TUCBMEHHOTO OTBETA!

1. ®unym Proteobacteria. OOmasi xapakTepucTHKa, HMPOUCXOXKICHUE W 3Bomonms. Kiacc
Alphaproteobacteria.  O6mias ~ xapakTepuCTHKAa;  OCHOBHBIC  TOPSIKU.  [laTOreHHbIE
NPEJCTaBUTEINHN; SKOJIOTMYECKH 3HAYMMBbIE IPYTIIIbI.

2. Omurokap6odmisHbie TipoTeodakTepun. OCOOCHHOCTH MOP(]OIOTHH, CTPOCHHS KIETKH U
TPaHCHOPTHBIX cucTeM. OOBIYHbIE MeCTa OOUTAHMs, YKOJOTHUECKUE POJU OJUIOKapOOpHUIIOB.
[Mopsmox Caulobacterales u cemeiictBo Hyphomicrobiaceae; xapaktepucTrika, OCHOBHBIE
IpeCTaBUTEIN.

3. Tlopsmoxk Rhizobiales. O6mas xapaktepuctika. Haubonee 3Ha4YMMble CceMeicTBa.
[TaTorenHsle mNpeACTAaBUTENN; OSKOJOTUYECKH 3HAauMMble Tpynmnbl. CBOOOIHOXKHUBYIIME U
cumbunoTudeckue azorduxcatopsl. MexaHnsm cuMOuoreHe3a KiyOeHbKOBBIX OakTepHii; poJib B
NPUPOJIE U )KU3HU YeJIOBEKa.

4. Meranokucnsronie Oaktepuu Ha mpumepe cemeiictBa Methylobacteriaceae. Mexanusm
OKHCIICHHUS MeTaHa; 0COOEHHOCTH MeTabon3Ma. DKOJOTHUECKUE HUIIU U POJIb B IPUPOJIE.
KossiokBuym 9. Tema:®@uaym  Proteobacteria.®@ororpoubie ¥ maToOreHHbIe
aJb(anporeodaKTepuu.

Bompock! 11t TICBMEHHOTO OTBETA:



1. ®ororpodubie  aHOKcUTeHHBIE  OakTepuu. Wx  oOmme  cBoicTtBa.  [IurmMeHTHI
(doTocuHTE3UPYIOIUX OaKTepHii M WX JOKATM3alMsi B KIETKE. OKOJIOTUYECKHE TPYIIIbI
dboToTpodHBIX OaKTEpU U UX XapaKTEPUCTHKA.

2. Ilypnypubie HecepHble ¢oToOakTepun. Mopdonorus, BHYTPUKIETOYHbIE MeMOpaHHbBIE
CTPYKTYpbl. MexaHu3m (OTOCHHTE3a, OCOOCHHOCTH MeTadoiIM3Ma. OKOJOTUYECKUE HHUIIIH,
B3aMMOOTHOIICHHUS C ApyruMu (HOTOCHHTETHKAMH; poJib B mpupoje. [Topsaku Rhodobacterales
u Rhodospirillales, pox Rhodopseudomonas.

3. @wuromnaroreHnsie Oaktepuu mopsiaka Rhizobiales. Poga Agrobacterium u Xanthobacter.
OOmasi XapaKTeprCTHKa, MEXaHU3MBbI MaToreHe3a. MeJIUIMHCKN 3HAYUMBbIe OaKTepUH TOPSIIKa
Rhizobiales. CemeiictBa Bartonellaceae, Brucellaceae.

4. Tlopsnok Rickettsiales. O6imas xapakrepucTuka MOP(OIOrHYECKUX M (HHU3UOJOTHUECKUX
CBOWCTB. BakHeiinme npencTaBuTes , UTParoIiye poiib B MaTOJOTHH YeJIOBEKa U )KUBOTHBIX.
KounoxkBuym 10. Tema: ®@uixym Proteobacteria. Kiace Betaproteobacteria.

Bonpocs! 115t TUCBMEHHOTO OTBETA:!

1. Kiacc Betaproteobacteria. O6miast xapakTeprcTHKa Kilacca, BaXKHEUIINE MPEICTABUTEIH.
CnocoOBbI KU3HU, 0COOEHHOCTH MeTa00I1M3Ma.

2. Tlopsaxu Neisseriales, Burkholderiales. Baxwueliine maTtoreHHbie W CBOOOIHOXHBYIIHE
pona

3. UexompuaThle U  creOenbkoBble  Oaktepuu. OOm@As  XapaKTePUCTUKA  TPYIIIIBL
Pacnpoctpanenne u ponb 4YexonpuaThix Oakrepuid. OKuHCIEeHHE JKele3a W Maprasia
4eXOJIbUAThIMU OAKTEpUSMU H €ro (PU3HOJIOTHYECKOE 3HAYCHHE; DKOJIOTHYecKas poiib. Poma
Leptothrix, Sphaerotilus, Gallionella.

4. T'pamoTpHIIaTelIbHbIE XEMOJIUTOTPOGHBIC OakTepuH. MHKPOPraHU3MBI, OKHUCIISIONIHE
ammuak win HATpUTHL Mccnenosanust C.H. Bunorpaackoro. Mopdosorus, cTpoeHHe KIeTKH,
JHEPreTUYECKU OOMEH.

5. Hurpo3obakrepuu Ha npumepe nopsiaka Nitrosomonadales, cemeiictea Nitrosomonadaceae.
XapakTtepuctuka MOp(HOIOTUA M CTPOEHHUS KIETKH, METa0OIU3M; pOJib B MPUPOJE U >KU3HU
yenoBeka. Gumym Nitrospira.

6. XemonutoTpodHble cepookucistomue OetanporeodakTepur. OCOOEHHOCTH MeTaboNInu3Ma,
aJanTanui K cpeie oOuTaHWs. JKOJOTWYECKas pOib, 3HAYEHHE JUISI MPOMBINUICHHOCTH H
ouorexnonorun. Pox Thiobacillus.

KosnokBuym 11. Tema: ®@uym Proteobacteria. Kinace Gammaproteobacteria.

Bomnpock! U1 TMCBMEHHOTO OTBETA:

1. Knacc Gammaproteobacteria. O6mas xapaktepucTika; MOp(OJOTHs, CIOCOOBI JKU3HU.
Baxueiimme npeacTaBuTeNu U 9KOJIOTUYECKUE TPYIIIIHI.

2. T'pamorpunatensHbie adpOOHBIE MATOYKH M KOKKH. MEXaHHM3M JHEPreTHYecKoro oOMeHa.
IMopsinku  Pseudomonadales u Chromatiales, ocHoBHbIE NpeaCTaBUTEIM W WX OTJIHYHUA.
bakrepun mopsinka Kak myprypHbie cepHble ¢orobakTepun. Mophosorus, BHyTPHKIETOYHBIE
CTPYKTYpbl. MexaHu3M OTOCHHTE3a, 0COOEHHOCTH METAab0IN3MA.

3. T'pamorpumarensHbie (aKyIbTaTHBHO-aHA’POOHBIE IMAJOYKH. XapaKTePHCTHUKA TOPSIKa
Enterobacteriales. OcoGennoctn oOMeHa BemiecTB dHTepoOakTepuit. Baxneimme poJb
ceMelcTBAa W WX pOJIb B TATOJIOTHU YeNoBeKa. [ aloQuibHBIE TaMMaIrpoOTeO0aKTEPHH.
CemeiictBo Halomonadaceae, oGriast xapakTepuctuka. Mecra oOuTaHus, afanTaliy K Cpee.
KosutokBuym 12. Tema: ®uaym Proteobacteria. Kuacent Deltaproteobacteria u
Epsilonproteobacteria.

Bompock! st TICBMEHHOTO OTBETA:

1. Kiacc Deltaproteobacteria. OOmast XxapakTepucTuka; OCOOCHHOCTH MOP(HOIOTHH U
MeTaboIM3Ma; SKOJIOTUYECKUE TPYIIIBL.

2. Ckonp3smme Oaktepuu, oOpasyromnme IiogoBeie Tena. [lopsmok Myxococcales. OGas
xapakrepucTtika. dusnonornueckue rpymnmbl ¥ ceMecTBa MUKCOOAKTEPU.

3.  Xwumnelie nenpranporeodaktepun; nopsaok Bdellovibrionales, pox Bdellovibrio.



4. T'pamorpunatenpHbie cynbdaTpeayrupyomue OakTepur. MeTadoimu3M, 3KOJIOTHYECKUE
HUIIM, 3HAYCHUE B TPHUPOJEC M IKU3HHM 4YeJoBeka. [lopsaku cynb(arpeaylupyomumx
nensranporeobakrepuii. Pox Desulfurivibrio.Kiacc Epsilonproteobacteria. CBo6oaHOKUBYIIHE
U MaTOreHHbIE MPEICTaBUTE M. XapakTepucTrka poaa Helicobacter.

KosunokBuym 13. Tema: ®@uiaymsel Spirochaetae m Bacteroidetes.

Bonpoce! 1t TUCBMEHHOTO OTBETA!

1. ®unym Spirochaetae. Ctpoenue, XxapakTepUCTHKA OCHOBHBIX POJIOB.

2. Owurym Bacteroidetes. OOrast xapakTepuCcTHKa, OCHOBHBIC TPYIIIIHI.

3. Kiacc Bacteroidia. I'pamoTpuniarensabie anaspoOHbie OakTepuun. OO0Imas XxapakKTepUCTHKA,
cpena oouTaHusl.

KosutoxkBuym 14. Tema: Kaace Flavobacteria. ®@uiym Chlamydiae.

Bonpocs! 1t TUCBMEHHOTO OTBETA!

1. Knacc Flavobacteria. Ckonp3siiue Oaktepuu, He oOpasyroiime IIOA0BBIX Teil. Kiace
Flavobacteria u ero cBoiictBa, kiacc Sphingobacteria; ocobennoctu MeTaboM3Ma U 3KOJIOT UK.
2. ®unym Chlamydiae. Xapaktepuctika MOP(OIOTHUECKUX U (PU3HOJOTHYCCKUX CBOUCTB.
Kuznenusrit nuki. 3a00eBaHMsI, BEI3BIBAEMbBIC XJIAMHTUSMH.

KosutokBuym 15. Tema: ®@uaymbiChlorobi u Chloroflexi.

Bonpoce! 1st TUCBMEHHOTO OTBETA!

1. ®unym Chlorobi xak 3eneHble cepHble Oakrepuu. Mopdoorus, CTPOCHUE KICTKH;
MexaHu3M ¢orocruHTe3a. Poiib B OTOCHHTETHYECKHX COOOIIECTBAX.

2. ®unym Chloroflexi. 3enenbic HecepHblie OakTepuu. MopdoJorus, CTPOCHHE KICTKH;
MeXaHU3M (OTOCHHTE3a. DKOJIOTHYECKHIE HUIIIN.

KosutokBuym 16. Tema: ®@uiymbl Deinococcus-Thermus u# Cyanobacteria.

Bonpocs! 1st TUCBMEHHOTO OTBETA!

1. ®unym Deinococcus-Thermus. Mopdosorus, cTpoeHHe KIETKH. AJantanud K Cpeie
obutanus. Pox Deinococcus.

2.  ®unym Cyanobacteria. Kitaccudukaiiysi, 0CHOBHBIE XapakTepHCcTHKH. Poib B Onocdepe..

Kputepuu oneHK# KOJJIOKBHYMA:

- OIICHKA «OTJIMYHO» BBICTABISICTCS, €CIH CTYIACHT JISMOHCTPHPYET BCECTOPOHHEE,
CUCTEeMAaTUYECKOE U TTyOOKOe 3HAaHUE MaTepuasa, yMEHHe CBOOOIHO BBIMIONHATH MPAKTUYECKUE
3a/laHusl yMeeT CBOOOJHO JIOTHYECKH, apTyMEHTUPOBAHHO, YE€TKO M CXKaTO M3JlaraTh OTBETHI Ha
BOMPOCHI C UCTIOIH30BAaHNEM HAYYHOH TEPMUHOIOTHH;

- OLIEHKAa «XOpOIIO» BBICTABISAETCS, €CIU CTYACHT MPOJEMOHCTPUPOBAI XOPOIIHeE
CHUCTEeMAaTUYECKHEe 3HaHHs MaTepuaina, OTBEThl COJEpPKaT HEKOTOPYID HETOYHOCTh WM He
OTJINYAIOTCS ITOJTHOTON M3JI0KEHU,

- OLIGHKA «YJOBIETBOPUTEIHHO» BBICTABISETCS, €CIM CTYIEHT JaeT HEMOJIHbIE OTBETHI
Ha BOTPOCHI, IOMYCKaeT HETOYHOCTH B (DOPMYIHUPOBKAX;

- OIICHKAa «HEYIOBJIECTBOPUTEIHHO» BBICTABISETCS, €CIH CTYJIEHT HE MOATOTOBUIICS, HE
OTBETHUJI Ha BOMPOCHI WJIM OTBETHJI HEMPABUIBHO; MTOKa3al clabble 3HAHUS U JOMYCTHI TPyObIe
OIIINOKHU

IIpumepHas TeMaTuka pedpepaTon

1. TIlonoxenue cHCTEMaTUKH TPOKAPHUOT B CHCTEME OWOJIOTMYECKUX CHUCTEMATHK.
Knaccudukanus, nnentudukanys 1 HOMEHKIIATypa.

2. Tlonsarue Bamumuoctr. KoHnenmuu Buia y mpoKapuoT.

3. Hywmepuueckuit ananus. Mopdoaoruueckuit 3tan pa3BUTHs MUKPOOHOJIOTHH.

4. ®uznonoro-OMOXMMUYECKHE M XEMOTAaKCOHOMMYECKHE IMPU3HAKU IPOKAPHOT, pOJIb B
KJIaccu(uKaIum.



5.  MonekynsapHo-reHeTHYeCKHi moaxo K kiaccudukanun. [Tonudaznas TakcoHOMHS.

6. Co3ganne GUIOTEHETHYECKON CHCTEMBI.

7. Ucropus xnaccuduxammu Oaxtepuit. Onpenenutenu bepru. Cucremsl KpacunbHukoBa u
TaxTamxsHa.

8. OcHoBHBIE pa3nuuus apxeid u Oaxrtepuil. CumOnoTHYecKas Teopusi MPOUCXOKICHUS
JyKapuoT.

9. @unym Actinobacteria. Kriaccudukaiusi, OCHOBHBIC XapaKTEPUCTHKH. IlaTOreHHbIe
MPEJICTaBUTENN, IKOJIOTUYECKUE CBOMCTRA.

10. ®unym Firmicutes. Kiraccudukariys, OCHOBHBIC XapakTepucTHKH. Poib B 6nocdepe.

11. dunym Cyanobacteria. Knaccudukaiiys, OCHOBHbIE XapaKTepUCTUKU. Pojib B Orochepe.

12. ®unym Bacteroidetes. Kiaccugukaims, OCHOBHBIE XapaKTEPHCTHKH. JKOJIOTHYECKAs
3HAYHUMOCTb.

13. ®unym Proteobacteria. Kiaccudukarms, OCHOBHBIC XapaKTEPUCTHKH. XapaKTEPHCTHKA
KJIACCOB.

Kpurepun oneHku:

Onenka «oTiIUYHO» / «3aureHo». OTBEThl Ha MOCTABIECHHBIE BOIMPOCHI H3JIAraroOTCs
JIOTUYHO, TIOCTIEIOBATENIBHO U HE TPEOYIOT TOMOJHUTENBHBIX MosicHeHui. [TonHo packpbIBatoTCs
NPUYHMHHO-CJIEICTBEHHBIE CBS3M MEXKIy SIBICHUSMH U COOBITHSIMH. [lenmatoTcsi 000CHOBaHHBIE
BbIBOIbI. COOIOAI0TCS HOPMBI JTUTEPATYPHOU pedun

Onenka «xopomo» / «3aureHo». OTBEThl Ha IOCTABJICHHBIE BOIPOCHI H3JIATalOTCS
CHCTEMATH3MpPOBAHO U TOCJIENOBATENbHO. Marepuan u3iaraerTcsi YyBEpeHHO. PacKpbITHI
MPUYNHHO-CJIEICTBEHHBIE CBSA3M MEXAY SBJICHUSMU U COOBITHAMH. JIeMOHCTpUPYETCS yMEHUue
aHAIM3UPOBATh MaTepHall, OJHAKO HE BCE BBIBOJBI HOCSAT AapryMEHTHPOBaHHBIA U
JoKa3aTeabHbIi xapakTep. CoOIr01al0TCsl HOPMBI JIUTEPATYPHOH peyH.

OneHka  «yJIOBJIETBOPUTENBHO» /  «3auTeHO». JIONMYyCKaloTCs  HapylIeHUs B
MOCJIEI0BATEIbHOCTH M3JI0KEHUs. HemoiaHo packpbIBaroTCs HPUYMHHO-CIIEJICTBEHHbIE CBS3U
MEXy SBICHUSMH W COOBITHSIMH. J[EMOHCTPUPYIOTCS TOBEPXHOCTHBIC 3HAHHS BOINPOCA, C
TPYZOM pEIIAlOTCsS KOHKPETHBIe 3anmaun. VmMeroTcs 3arpyaHeHus ¢ BbBogamu. Jlomyckarorcs
HapyIIEHUS HOPM JIUTEPATYPHOH peun.

OneHKka  «HEYNOBJICTBOPUTENBHO» /  «HE  3a4TeHO». Marepuan  u3Jlaraercs
HEMOoCJIe0BaTeNIbHO, COMBYMBO, HE MPEJCTABISET OINpPENeNeHHOW CHCTEeMbl 3HAaHUU 110
mucuuiuiiHe. He  packpbIBaroTcsl NPUUMHHO-CIEACTBEHHBIE CBSI3M MEXKIY SIBICHUSMH H
cobbiTusiMu. He mpoBonutcs aHamu3. BeiBoabl OoTCYTCTBYIOT. OTBETHI Ha JIOMOJHUTENIbHBIE
BOIPOCHI OTCYTCTBYIOT. VIMEIOTCS 3aMeTHBIE HapyIIEHUsI HOPM JIUTEPATyPHOU PEUH.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pOBBSl BEIOUPAIOTCS C YUETOM MX MHAMBHUAYAJIbHBIX CUXO(U3MUECKUX OCOOCHHOCTEM.

— NpH HEOOXOAMMOCTH HHBAJIMAAM M JIMIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
310pPOBbS IPENOCTABISAETCSA JOMOJHUTEIBHOE BPEMS LISl TIOATOTOBKH OTBETA;

— IIpU MPOBEJICHUH TPOLEIYPHI OLICHUBAHUS PE3yIbTATOB 00yUSHHsI MHBAJIUIOB U JIUIL C
OTPAaHWYEHHBIMU BO3MOXHOCTSIMHU 370POBBS MPEIyCMATPUBAECTCS MCIIOIb30BAHUE TEXHUUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YYaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOILEIypa OLCHMBAHUS pPE3YyJIbTaTOB OOyYeHHsS IO JUCHUIUIMHE MOXET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

IIponietypa oneHMBaHUS PE3yJIbTAaTOB OO0Y4YEHMsS WMHBAIUAOB M JIUI] C OIpaHUYECHHBIMHU
BO3MOXXHOCTSIMU 3JI0pOBbSl 10 JUCLMILIMHE (MOAYJIO) IPEAYCMAaTpUBAET IPEIOCTABIECHUE



uHpopMmanuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHUYCHHUSIM HX 370POBbS M BOCIPUATHS
uHpOpMaLUu:

Jlist 11 ¢ HapyIEHUSIMU 3pEHMSL:

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI' 0 TIOKYMEHTA,

JList L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIEeHUsIMU OIIOPHO-/IBUTATENIBHOTO amapaTra:

— B mieyaTHo hopme,

— B (hopMe 3JIEKTPOHHOI'0 TIOKYMEHTA,

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

4.2 ®oHJ OLIEHOYHBIX CPEJACTB /ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAllUM.

Cnmcok BONPOCOB K 3K3aMeHY

1. TIlonmoxeHue cHCTEMaTUKH NPOKAPUOT B CHUCTEME OHOJIOTMYECKUX CHUCTEMATHUK.
Knaccudukanus, naearndukanys 1 HoMeHkiIarypa. [loraTue BaTuaHOCTH.

2. OCHOBHBIE 3aJ1a41 U pa3elbl cucTeMaTuku Oaktepuid. Takconsl. [Ipu3Haku, ucmonb3yembie
IPpU UAECHTUPHUKAUN MUKPOPTaHU3MOB.

3. Tlomudasnas rakconomus. Mopdororudeckuii 3tan pa3BUTHSI MUKpoOroaoruu. dusmomnoro-
OMOXMMHYECKHE MTPU3HAKHU, POJIb B KJIACCU(UKALIUU.

4. XeMOTaKCOHOMHYECKHE METOJIbl XapaKTEPUCTUKU MPOKAPUOT. MONEKyIIpHO-TEHETHUECKUN
MOJIXOJ] K KJIacCCU(PUKAIUH.

5. CumOuoruueckas TeopHus TNpoucXoxaeHuss »sykapuor. Cucremsl KpacuiabHMKOBa U
Taxtamksana.Co3nanue GUIOreHeTUYECKONW CUCTEMBI.

6. Hymepuueckas TakCOHOMHUS M €€ HCIOJb30BaHWE B cuUcTeMaTuke Oakrepwii. OCHOBHBIE
IpaBUJia U HayaJlbHbIE 3TAIbl HIEHTU(PUKALIY.

7. Meroapl reHocHCTeMaTUKH. TaKCOHOMHUYECKOE 3HAUYEHHE OINpEIeNIeHUs HYKJICOTHIHOTO
coctaa JIHK. MonekynsipHas ruOpuan3anus HYKJIEHHOBBIX KHCIOT U €€ 3HaueHHe B
cucremaTuke OakTepuil. TakCOHOMHUYECKOE 3HA4YEHHE OIpeNeNIeHUs] HYKJIEOTHIHOTO COCTaBa
16S pu6ocomuoii PHK.

8. Ilonarue o Buae y Oakrepuil. /[Ba moaxona K OIpeNesNeHUI0 BHJIA U TOCTPOEHUIO
TaKCOHOMMYECKHUX CHCTEM.

9. Komnexmuu KyJIbTyp MEKPOOPTaHH3MOB U MX 3HAUCHHE.

10. Ompenenurenu OakTepuit bepru m mx ocobOenHoctu. Mcrtopust co3manwst 8 wW3MaHHS
onpenenutenss bepru. OOmas ctpykrypa ompeaenutens. 9 w10 u3maHus ompenenuTens
6axtepuii bepru, OCHOBHBIE TPYIIIBI OAKTEPHIA.

11. Tlomoxxenue Oaktepuil B cucTeMe opraHu3moB. [IBa mapctBa B mpenenax Prokaryota.
OTnnuus NpOKapUOTHBIX OPraHU3MOB OT 3YKapHOT.

12. ®unym Firmicutes. Ob6mas xapakrepucTrka, Mopdoorus, cTpoeHne KieTku. [lenenue Ha
KJIACChI, BaXKHEHIIIUE MPEACTABUTEIIH.

13. Kuacc Bacilli. O6mias xapakrepucTuka, OCHOBHBIC TIOPSIKH, BKHEHIITHE TPEICTABUTEIH.
14. Tlopsnok Bacillales. IMTamouku u kokku, oOpasyroue 3H10Ccmopbl. OCHOBHBIC POABI U HX
NPaKTHYECKOE 3HAYCHUE.

15. TMopsmok Lactobacillales. T'pammonoxuTenbHbIE acOPOTSHHBIE —IMAJOYKOBHIHBIE U
KokkoBuHbIe OakTepun. CemeiicTBa Lactobacillaceae u Streptococcaceae. duznonoruyeckue



0COOEHHOCTH MOJIOYHOKHCIBIX OakTepuit. THUIBI M MEXaHWU3M MOJIOYHOKHCIIOTO OpOYKEHHS.
ITaTorenHsle IpeACTaBUTENH.

16. Kunacc Clostridia. O6mast xapakrepuctika, Mophoiorus, crnopoodpazoBanue. Bakueiiime
IpeCTaBUTEIN.

17. CBOOOIHOXXMBYIIIE CaXapPOJIUTUYCCKHE KIOCTpUAMUA. MexaHu3Mbl OposxeHus. Poms B
npUpoe.

18. IlenTosMTHYECKUE XUINHBIC KIOCTPUAMUA. MeEXaHW3MbI MATOTCHE3a, BBI3BIBACMEBIC
3a00J1€BaHU.

19. CpoiicTBa HECOPOOOPA3YIOIIUX  KIOCTPUIUH, CBOOOJHOKUBYIIMX ¥  IaTOTCHHBIX.
CewmeticTBa Peptococcaceae, Peptostreptococcaceae. CunTpoduyecKkue TpaMIOIOKUTEIHHBIC
Oakrepuun Ha mnpumepe Syntrophomonas. bakrepuu, accolMHPOBAHHBIE CO JKBAYHBIMH
’KMBOTHBIMHU Ha puMepe Selenomonas.

20. ®unym Tenericutes. Mukoruiasmel. Mcropus OTKpeITHS ©  u3ydeHHs. OcCoOeHHOCTH
Mopdornorun. Meronsl KynbTuBUpoBaHus. Kinaccupukaums MUKOIUIa3M.

21. ®unym Actinobacteria. OGmas XxapakTepuUCTHKA, SBOJIOIMOHHBIC CBA3M C JIPYTUMH
Oaktepusimu. OCOOCHHOCTH MOP(QOJOTHH, XU3HEHHBIX MHKIOB. Poib B TpHpoNe W KHU3HU
YeJI0BEKa, BAKHEHININE MPEICTABUTEIIH.

22. Tloamopsimox  Corynebacterineae, wim "mukonoBas rpymma". XeMOTaKCOHOMHUYECKHUE
CBOWCTBA; 9JKOJOTMYECKHUE HUNIM. BaxkHelmme CBOOOJHOXKHBYIIME U  IAaTOTCHHbBIC
NpeJCTaBUTEIN.

23. Toxmopsmok Micrococcineae. O6imas XxapakTepUCTHKA, BaKHEHIIINE PEICTABUTENH.

24. Tloamopsimok Streptomycineae. OO0rmias XxapakTepUCTHKA, XEMOTAKCOHOMHYECKUE CBOMCTBA.
Pacnpoctpanenue B pupoie, 0co0OEHHOCTH MOP(OIOTHH, CIIOCOOBI pa3MHOKEHUs. BakHel e
ponsl. IIpakTHdeckoe 3HaYCHUE CTPETITOMHIIETOB.

25. Tommopsmox  Bifidobacteriales. Mopdoaoruueckue u  (GU3HOIOIHYECKHE CBOMCTBA;
MexaHu3M Opoxenus. [IpakTuaeckoe 3HaYeHHUE.

26. ®unym Proteobacteria. OOmias XapakTepuUCTHKa, TMPOMCXOXKACHHE W  JBOJIOLMSL
Mopdonorusi, MexaHU3MBl TOJBM)KHOCTH; CTpoeHHe KiIeTKH. CrocoObl >KM3HH, OCHOBHEIC
XapaKTEePUCTUKH SHEPreTHYECKOro OOMeHa.

27. Knacc Alphaproteobacteria. O6miast xapakTeprcTHKa; OCHOBHBIC MOPSIKU. IlaToreHHBIE
NPEeJCTaBUTEINHN; SKOJIOTMYECKH 3HAYMMBbIE IPYTIIbI.

28. Omurokap6oduisHbie TipoTeobakTepur. OcoOeHHOCTH MOP(OJIOTHH, CTPOCHHS KIIETKA U
TPAHCHOPTHBIX cucTeM. OOBIYHbIE MeCTa OOUTaHMS, HKOJOTHUECKUE POJIU OJIMToKapOO(HUIIOB.
[Mopsmox Caulobacterales u cemeiictBo Hyphomicrobiaceae; xapaktepucTika, OCHOBHBIC
IpeCTaBUTEIN.

29. Tlopsinok Rhizobiales. O6mast xapaktepuctika. Hawmbonee 3Ha4MMbIe CeMeiCTBa.
B3auMoOTHOIIEHNsI C pacTeHUsIMM U JKUBOTHBIMU. Poib B kHM3HM dYenoBeka. llaToreHssle
NPECTaBUTEINN; SKOJIOTHYECKH 3HAYMMBIE TPYIIITHI.

30. Azordukcupyrommue O6axtepun. CBOOOAHOXUBYIIME U CUMOMOTHUYECKHE a30T(PUKCATOPHI.
Ocobennoctu Mopdomoruu, CTpOeHUs KIETKH, OJHeprermdeckoro ooOmena. CemeicTa
Beijerinckiaceae, Rhizobiaceae mopsimka Rhizobiales, pox Azotobacter cemeiicTBa
Pseudomonadaceae. Mexanu3M cUMOHOTeHe3a KIIyOCHBKOBBIX OaKTEepHii; pOJib B MPHUPOJAE U
KHU3HH YelloBeKa.

31. Meranokucnsroniue Oaktepuu Ha npumepe cemeiictBa Methylobacteriaceae. Mexanusm
OKHCIICHHS MeTaHa; 0COOEHHOCTH MeTabosIn3Ma. DKOJOTMUECKUE HUILH U POJIb B TIPUPOJIE.

32. ®ortorpodHBIE  aHOKCHUTEHHBIE  OakTepuu. Mx  oOmme  cBoiictBa.  [IUTMEHTHI
(oToCHHTE3UpPYIOIMX OaKTepuii M X JIOKaTW3alMs B KIETKE. OKOJIOTMYECKHE TPYIIIbI
doToTpoHBIX OaKTepuil U UX XapaKTEepPUCTHKA.

33. IlypnypHble HecepHble (oTtobakTepun. Mopdosiorusi, BHYTPUKIETOUYHbIE MeMOpaHHbIE
CTPYKTYphl. MexaHu3Mm (POTOCHHTE3a, OCOOCHHOCTH MeTa0oymM3Ma. IKOJOTUYECKHE HHIIH,
B3aUMOOTHOIICHUS C IPYyrUMU (POTOCHHTETHKAaMU; posb B npupoze. [lopsaku Rhodobacterales
u Rhodospirillales, pox Rhodopseudomonas.



34. duronartorennsie Gaktepuu mopsaka Rhizobiales. Poma Agrobacterium u Xanthobacter.
OO01as XapakTepUCTHKA, MEXaHU3MBbI I1aTOT€HE3A.

35. Meaunuucku 3HaumMble Oaktepun mopsaka Rhizobiales. Cemeiictea Bartonellaceae,
Brucellaceae.

36. ITopsmok Rickettsiales. O6imas xapakrepucTuka MOP(OIOrHYECKUX M (HHU3HOJOTHUECKUX
CBOWCTB. BakHeiinme npencTaBuTes , UTParoIiye poiib B MaTOJOTHH YeJIOBEKa U )KUBOTHBIX.

37. Kiacc Betaproteobacteria. O6imas xapakTepuCTHKa Kilacca, Ba)KHCHIIHE IMPEICTABUTEIH.
CnocoOBbI KHU3HU, 0COOEHHOCTH MeTa00I13Ma.

38. Tlopsmok Neisseriales, cemeiictBo Neisseriaceae. XapakTepucTHKa BaKHEHIITHNX POIOB.

39. Tlopsinok Burkholderiales. Baxwheiitire naToreHHbie U CBOOOJHOXHUBYIIKE pojaa. OCHOBHbBIE
9KOJIOTUYECKUE TPYIIIIHI.

40. YexonmpuaTele U  creOenbkoBble  Oaktepuu. OOmas  XapakTepUCTHKAa  TPYIIIBL
Pacnipoctpanenue W posb uexonpyarbix Oaktepuil. OKHUCIIEHHE JKkene3a ¥ Maprasia
4eXO0JIbUATHIMU OAKTEpUsSMU M €ro (PU3MONIOTHYECKOE 3HAYCHHE; HKOJOrHuYecKkas poib. Poxa
Leptothrix, Sphaerotilus, Gallionella.

41. CBoOOJHOXHBYIIIME W TATOTEHHBIC a’dpoOHbIe OeramporeobakTepuu; poma Alcaligenes,
Burkholderia, Comamonas, Spirillum, Bordetella.

42. T'pamoTpHIaTeIbHBIE XEMOJTUTOTpPOGHBIE OakTepud. MHKpPOPraHU3MBI, OKHCISIONINE
ammuak win HATpuUThL. Mccenenosanust C.H. Bunorpaackoro. Mopdosorus, cTpoeHHe KICTKH,
SHEPreTUYECKHUI OOMEH.

43. Hutposobakrepuu Ha npumMepe mopsaka Nitrosomonadales, cemeiictsa Nitrosomonadaceae.
XapaktepucTuka MOP(HOJIOTHH U CTPOCHHUS KIIETKH, METa0OJHM3M; POJIb B MPUPOJIE M HKU3HU
yenoBeka. Gumym Nitrospira.

44, XemonuToTpodHBIE cepooKHcstomue OetanporeodakTepun. OCOOEHHOCTH MeTabonImu3Ma,
aJanTalMu K cpeie oOuTaHus. DKOJIOTUYECKAs POJib, 3HAYCHUE JUISI MPOMBIIUICHHOCTH H
ouotexnonorun. Pox Thiobacillus.

45. Kmacc Gammaproteobacteria. OOmast xapakTepuctuka; MOp(hOIOTHs, CIHOCOOBI KH3HH.
Baxueiime npeacTaBUTENIN U SKOJIOTHYECKUE TPYIIIbL.

46. I'pamoTpHLIaTENbHBIE adpPOOHBIC MAJOYKH M KOKKHA. MeXaHH3M DHEPreTH4ecKoro oOMeHa.
[Mopsmoxk Pseudomonadales, ero ocHoBHbIE mpeacTaBUTEIM W HX OTaHuYnsA. CeMeHCTBO
Pseudomonadaceae, pox Pseudomonas u pox Azotobacter. Cemeiicto Legionellales.

47. bakrepun nopsaka Chromatiales kak myprypabie cepHbie dorobakTepun. Mopdomorus,
BHYTPUKJIETOUHBIE CTPYKTYpbl. MexaHu3sM (OTOCHHTE3a, OCOOCHHOCTH MeTaboyIn3Ma;
HKOJIOTHYECKUE HUIIH, POJIb B CIOXKHBIX (DOTOCHHTETHUECKUX cO0OIIecTBaX; (prusnonornyeckue
U Mopdosiornyeckre ajanTaiuu K cpesie.

48. T'pamorpunarensHbie (aKyIbTaTHBHO-aHA’POOHBIE IMAJOYKH. XapaKTePHCTHUKA TOPSIKa
Enterobacteriales. Xapakrepuctuka cemeiictBa Enterobacteriaceae. OcobGenHocTn 0OMeHa
BEIIECTB JHTepoOakTepuii. Meroauku, wucnonb3dyembie s auddepeHimanuy  poioB.
Baxneiinme poisl ceMeiicTBa M UX POJIb B ATOJIOTHH YEIOBEKa.

49. Tanodpunpapie  rammamnporeobaktepun.  CemeiictBo ~ Halomonadaceae,  oGmas
XapaKTepucTHKa. Mecta oOuTaHMs, aJanTalny K cpee.

50. Kmacc Deltaproteobacteria. OOmias xapakTepucTHKa; O0COOEHHOCTH MOPGOJOTHH U
MeTab0IM3Ma; SKOJIOTUYECKHUE TPYIIIHL.

51. Ckomp3siue Oaktepuu, obOpasyromnme ImiogoBeie Tena. [lopsmox Myxococcales. O6Gimas
XapaktepucTuka MukcoOakTepuid. [lokosimmecs ¢opMel. DOHU3HONIOTHYECKHE TPYNIBI |
cemeiicTBa MUKCOOAKTEpHii.

52. XwumHeie aenpTanporeobakTepun; nopsaok Bdellovibrionales, pon Bdellovibrio.

53. I'pamoTpuiarenpHbie CyiabhaTpeynupyomue OakTepun. MeTaboau3M, 3KOJOTHIECKUE
HUIIM, 3HAa4YeHUE B TPHUPOJEC M OKU3HH 4YeJoBeKa. [lopsaku cynb(arpeaylupyromux
nensranporeobakrepuii. Pox Desulfurivibrio.

54. Knacc Epsilonproteobacteria. CBoOomHOXUBYIIME W MATOTEHHBIC IPEICTABUTEIIH.
Xapakrepuctuka poaa Helicobacter.



55. Crumpoxets! (¢purym Spirochaetae). CtpoeHre ux Tena ¥ XapaKTEpPUCTHKA OCHOBHBIX POJIOB.
56. dunym Bacteroidetes. O6mast xapakTepuCTHKa, OCHOBHBIE TPYIIIIHI.

57. Knacc Bacteroidia. I'pamotpuiiaresibabiec anaspoOHbie OakTepuu. OO0Ias XxapaKTepUCTHKA,
cpena oouTaHusl.

58. Kmacc Flavobacteria. Ckomp3siiipe Oaktepuu, He oOpasyrollde IUIOAOBBIX Tei. Kiracce
Flavobacteria u ero cBoiictsa, kiacc Sphingobacteria; ocobennoctu MeTaboM3Ma U 3KOJIOTUH.
59. ®unym Chlamydiae. Xapakrepuctuka MOp(OIOrHdeckux u (HU3HOJOTHUYECKUX CBOMCTB.
JKvizHeHHsbIi nuki1. 3a001eBaHus, BBI3BIBAEMBIC XJTAMHIUSIMHU.

60. ®unym Chlorobi kak 3emensie cepHble OakTepuu. Mopdosiorus, CTPOEHUE KIETKH;
MexaHu3M ¢porocruHTe3a. Poiib B OTOCHHTETUYECKHX COOOIIECTBAX.

61. ®unym Chloroflexi. 3enenbie Hecepubie OakTepuu. Mopdosorusi, CTPOEHHE KIETKH;
MeXaHU3M (OTOCHHTE3a. DKOJIOTHYECKHE HUIIIN.

62. ®unrym Deinococcus-Thermus. Mopdoiorusi, CTpoeHHe KIETKH. AanTtalvd K Cpene
obutanus. Pox Deinococcus.

63. dunym Cyanobacteria. Kinaccudukanus, ocHOBHbIE XapakTepucTUKHU. Poib B 6Grocdepe.

Kpurepuu onenku sx3ameHa:

BricTaBieHne OLIEHOK Ha 5K3aMEHE OCYILECTBISETCS Ha OCHOBE MPUHIMIIOB OOBEKTUBHOCTH,
CIPaBEIMBOCTH, BCECTOPOHHEIO aHAJIN3a YPOBHS 3HAHUN CTYIEHTOB.

— OIlICHKa "OTJIIMYHO" BBICTABISIETCA CTYACHTY, €CJIM OH II0OKAa3bIBaE€T BCECTOPOHHEE,
cUcTeMaTHyecKoe, Iiy0oKoe 3HaHue y4eOHO-IPOrpaMMHOI0 Marepuaia, CBOOOIHO BBIOJIHSET
3aJlaHUs [0 IporpaMMe AMCLUIUIMHBI, CBOOOJHO, YETKO, JIOTHYECKH 0O0OCHOBAaHHO OTBEYAeT Ha
JIOTIOJIHUTEIIbHBIE BOIMPOCHL, CIOCOOEH MPUMEHATh TEOPETUYECKHE 3HAHMA Ul pPELIeHUs
IPAaKTUYECKUX BOIPOCOB IO CHELUAIBHOCTH, B NOJHOM 00BEME YCBOMJI OCHOBHYIO U 3HAKOM C
JIOTIOTHUTEIIbHON JIUTEPATYpPO COINIACHO MPOTrpaMMe.

— OLIeHKa "XOopoIio" BBICTABIAETCS CTYJIEHTY IOKa3aBLIEMY IOJIHbIE CHUCTEMaTHYeCKHe
3HaHMS MO JAMCLUMIUIMHE, YCIELIHO BBIMOJHAET MPEeIyCMOTPEHHbIE MPOrpaMMON 3aJaHus,
JIOTIYCKAIOLIEMy HE3HAuUTEJIbHbIE IOTPEIIHOCTH B (DaKTHMUECKOM MaTepuaie U HEKOTOpble
HETOYHOCTHU B €T0 M3JI0KEHUH, 3aTPYAHSIIOIEMYCSl B BBISIBICHUU CBSI3U M3JIara€MOro Marepuana
C IpYTUMH pa3zielaMy IPOrpaMMBl.

- OIICHKA "yJIOBJICTBOPUTEIHHO" BBICTABIISETCS CTYICHTY, €CJIH OHJIACT HEIIOHBIC OTBETHI
Ha BOTIPOCHI YIK3aMCHAIIMOHHOTO OMJIeTa, He MOKET 0OOCHOBAHHO OTBETHTH Ha JIOTIOJIHUTEIIHHBIC
BOIPOCHI, I0IyCKaeT HETOUYHOCTU B (POPMYIHPOBKAX;

- OIICHKa «HC}’]IOBJ'ICTBOPI/ITGJ'II)HO» BBICTABJISICTCSI CTy,I[eHTy, €CJIN OH HC ITOATOTOBHIICA K
axsaMeHy, HC OTBCTUJI Ha BOHpOCBI NN OTBECTHUII HeraBI/IHBHO; IIOKa3aJl CJ'Ia6BIe 3HAHUSA N
JOIYCTHJI TPyOBIe OIIMOKH; OICHKA «HECYTOBJIICTBOPUTEIHHO» BBICTABISICTCS, €CIU CTYJCHT
MIOJIOKUJI OMJIET Y OCTaBUII €ro 0€3 OTBETA.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSAMU
3JI0pPOBBSI BEIOUPAIOTCS C YUETOM MX MHAMBUAYAIbHBIX MCUXO(DU3UUECKUX 0COOEHHOCTEH.

— IpU HEOOXOAMMOCTH HHBAJIMAAM M JIMIAM C OrPAaHHYEHHBIMH BO3MOXXHOCTSIMHU
310pPOBbS IPENOCTABISAETCS JOMOJHUTEIBHOE BPEMS LIS IIOATOTOBKH OTBETA HA DK3aMEHE;

— IIpU MPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB O0YyUSHHs MHBAJIUIOB U JIMIL C
OTPAaHNYEHHBIMU BO3MOYKHOCTSIMHU 370pPOBBS MPEyCMATPUBAECTCS HCIIOIb30BAHNE TEXHUUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YHaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbS
U MHBAJIUAOB TpOILEAypa OLEHMBAHUS pPE3YyJNbTaTOB OOYyYEHHUs MO JAMCLUUIUIMHE MOXET
IIPOBOJUTHCS B HECKOJIBKO JTAIIOB.



IIponienypa oneHMBaHUS Pe3yJbTaTOB OOY4YEHMsS WHBAJIUAOB M JIUI] C OrPAaHUYECHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPeloCTaBICHUE
uHpopmauuu B (opMmax, aJanTUPOBAHHBIX K OrPaHUYEHHMSIM HX 370pPOBbS U BOCIPHATHSA
uHpOpMaLUu:

Jlist 11 ¢ HapyIEeHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'0 IOKYMEHTA.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATENIBHOTO amapaTra:

— B mieyaTHo opme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJbLHOW y4eOHOH JIMTepaTypbl, HEOOX0AMMOM
JJIS1 OCBOCHMS M CHUILIHHBI (MOXYJIA).

5.1 OcHoBHasi 1MTEpaTypa:
1. HerpycoB, A. U. MukpoOuosnorus: Teopuss U mnpaktuka B 2 4. Yactp 1 : ydeOHUK s
OaxanaBpuata u maructparypsl / A. . Herpycos, . b. KotoBa. — M. : U3garenscTBO FOpaiir,
2017. — 333 c. — (Cepus : bakanaBp u maructp. Akagemudeckuit kypc). — ISBN 978-5-534-
03805-7.https://biblio-online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF
2. Herpycos, A. . Mukpobuonorus: Teopus M npaktuka B 2 4. Yacte 2 : y4eOHUK i
OakamaBpuata u maructparypsl / A. . Herpycos, U. b. KotoBa. — M. : U3garenscTBO FOpaiir,
2017. — 312 c. — (Cepus : bakanaBp u maructp. Axagemudeckuii kypc). — ISBN 978-5-534-
03806-4.https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2
3. Bmmna, Mpuna BopucoHa. Bompmoi mpaktukym "Mukpobuonorus" [Tekcr] : ydeOHOe
nocobue nmst cryaeHToB By30B / U. b. UBmmna. - Cankr-IletepOypr : [Ipocnext Hayku, 2014. -
108 c. : wr. - bubnworp. B KoHIE 3a1a4. - bubnworp.: c. 92-94. - ISBN 9785903090976 : 521.50.

JI1st OCBOCHMS JUCLHUILIMHBI MHBAJIMIAMU U JIML[AMHU ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTIMU
3/10pOBbS MMEIOTCSI M3JaHMsI B AJIEKTPOHHOM BHJIE€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» 1 «OpaiT».

5.2 lonostHMTe/ILHASI JIATEPATypa:

1. Ewmues, BceBomoax TuxonoBwd. Mukpoouomnorus [Tekcr] : ydeOHUK ayis OakaniaBpoB :
Y4eOHHMK JJIsi CTYJAEHTOB BY30B, OOYYAIONMIMXCS TIO HANpPaBJICHUSM H CIEIUATBHOCTIM
arpoHoMudeckoro obpazoBanus / B. T. Emnes, E. H. Mumyctun. - 8-e usn., ucnp. u Joim. -
Mockaa : FOpaiit, 2014. - 445 c. : un. - (bakanaBp. YrinyOnenssiii Kypc). - bubmumorp.: ¢. 427. -
ISBN 9785991630191 : 596.42.

2. Dxoyorust MUKpoopranu3MoB [TekcT] : yaeOHuK a1 OakalaBpoB : YICOHUK JIS CTYICHTOB
VHUBEPCUTETOB, oOydarommxcsi mo crneruansHoctn 012400 "Mukpobuonoruss" u Apyrum
o6uonornueckum crneuuansHocTaM / [A. W. Herpyco, E. A. Bbonu-Ocmonosckas, B. M.
I'opnenko u ap.] ; mox obmr. pexn. A. M. Herpycosa. - 2-e u3a. - Mocksa : FOpaiit, 2015. - 267 c.
: mi. - (bakanaBp. ba3oBrbrit Kypc). - ABTOpBI yKa3aHbl HA 000pOTE TUT. JI. - bubauorp. B KoHIIe
rnaB. - ISBN 9785991627344 : 266.75.


https://biblio-online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF
https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

3. Ky3nenoB, Anekcannp EsrenreBuu. Hayunple OCHOBBI 3Kk00mMOTEeXHOJOTHH [ TeKCT]
yueOHoe mocobue st ctyneHToB By30B / A. E. Kysuenos, H. b. I'panosa. - M. : Mup, 2006. -
503 c. : un. - bubnuorp. : c. 488-489. - ISBN 5030037659 : 245 p.

4. 3ro3una, O.B. OOmass Mukpobuonorus: sabopatopHbid mpaktukym / O.B. 3mo3unHa ;
MunucrepcTBo oOpa3zoBanus U Hayku Poccuiickoit deneparuu, denepaabHOE TOCY1apCTBEHHOE
OromkeTHOe 00pa30BaTEIbHOE YUPEXKACHHUE BBICIIETO MPOQPECCHOHANBHOIO 00pa3oBaHuUs
«TamMOOBCKUIT TOCYZapCTBEHHBINM TEXHMUYECKHH YHHUBEpCHTET». - Tam0oB : M3marenbcTBO
®OI'BOY BIIO «TT'TY», 2015. - 82 c. : un. - bubn. B xku. - ISBN 978-5-8265-1431-3 ;[Om.
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=445121 (29.03.2017).

5. l'opnenko, B.A. Hayunbie ocHOBBI OMOTexHOJOTHM : ydeOHOe mocodue / B.A. T'opnenko,
H.M. Kyty3oBa, C.K. Ilaryauna ; MwuHuCTEpCTBO 00pa3oBaHus W Hayku Poccuiickoi
Oenepanun, PenepalibHOE TOCYAAPCTBEHHOE OMOKETHOE 00pa3oBaTeNbHOE YUPEKICHUE
BbICIIErO MpodeccuoHaIbHOro 0opazoBanusi «MOCKOBCKUH MeNaroruueckuii rocy1apcTBeHHbIN
yauBepcuteT. - M. : Ilpomereii, 2013. - Y. I. Hanorexnonoruu B 6uosoruu. - 262 c. : wui.,
tabnm., cxem. - ISBN 978-5-7042-2445-7 ; To xe [Dnextponnsiii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=240486 (29.03.2017).

6. Cospemennas mukpoouonorus. [Ipokapuotsr : [ydeOHoe mocobue] : B 2 1. T. 1 / mox pen.
N. Jlenrenepa, I'. [dpesca, I'. lllnerens ; mep. ¢ anrn. WM. A. bepra u ap. nmox pen. A. U.
HerpycoBa u T. C. Unbunoii ; [C. Anxes u ap.]. - M. : Mup, 2005. - 654 c., [8] x. nin. - (JIyummii
3apyOexxHbIN y4eOHUK). - bubnuorp. B konue rnas. - ISBN 503003707. - ISBN 5030037063. -
ISBN 3131084111 : 1415 p. 70 k.

7. CoBpemennas mukpobuosnorusi. [Ipokapuotsr : [yuebHoe mocobue] : B 2 1. T. 2 / mox
pen. n. Jlenrenepa, I'. Jlpesca, I'. Illmeremss ; mep. ¢ amrn. M. B. Andeposoii, A. B.
Jlebenunckoro u K. JI. Tapacosa mox pea. A. U. Herpycosa ; [A. byt u ap.]. - M. : Mup, 2005. -
493 c., [12] n. un. - (Jlyymuii 3apyOexHslii ydyeOHuk). - bubmuorp. B konme rias. - ISBN
50300370X. - ISBN 5030037063. - ISBN 3131084111.

5.3. Illepuoanyeckue U31aHNS

Mecto
Ilepnonnuno
Ne 3a Kakue TOJbI | XpaHEHH
Ha3zBanue nznanus CTb BBIXOJa
n/m XPaHUTCS A
(B ron)
1 MuxkpoOuosorust 6 1944-2016 93
) 1956-1983,
2 Bectauk MI'Y. Cepus: buonorus 4 1987-2016 93
4 Knuanueckast u maboparopHas tuarnoctuka | 12 2001-2016 g3
5 Muxkosiorust 1 GUTONATOJIOTUS 6 2001-2016 93
6 MuKkpoOHOIOTHYECKUH JKYypHAT 6 1987-2016 93
7 MorexyssipHasi OMOJIOTHsI 6 1978-2016 93
8 buorexHonorus 6 1996-2016 93
9 Wzeectust PAH Cepust: buonorudeckas 6 1936, 1944-2013 4/3
10 | IpuxsagHas GMOXUMUSL U MUKPOOHOJIOTHs 6 1968-2016 93
buonorns. PedepaTuBHbIii KypHAJIL.
11 BIHITH 1970-2013 3an PK
6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANIMOHHON  CeTH

«HTEepHeT», HEOOXOAMMBIX /151 OCBOCHHS TUCHUILIUHBI (MOLYJIs).
1. www.kubsu.ru - opurmansaelii caiit Kybanckoro rocy1apcTBeHHOTO YHHBEPCUTETA;

2. http://www.biorosinfo.ru/ - oduumaneHbelii caiiT oOmiecTBa OmoTexHOMOroB Poccun

nMmeHn FO.A. OBUMHHUKOBA



http://biblioclub.ru/index.php?page=book&id=445121
http://www.kubsu.ru/
http://www.biorosinfo.ru/

3. http://www.cbio.ru/ - uarepaer-xypuan "Kommepueckast 6norexuomorus';
4. http://www.genetika.ru/journal/ - opunmanbHbIii caiit xypHaia "buorexnomorus";
5. http://www.ibp-ran.ru/main.php - odwuruanbHbIi CaUT HHCTUTYTa OHOJOTHYECKOTO

puOOPOCTPOEHHUSI C ONBITHBIM ITpon3BoacTBOM PAH;

6. http://www.genetika.ru/ - odunmansueii caiit OI'YII [ocymapcTBeHHBI Hay4dHO-
UCCIIEIOBATEIbCKOTO HMHCTUTYTa T€HETUKU M CEJECKIHHU IPOMBIIUICHHBIX MHUKPOOPTaHH3MOB
(Mockga)

7. Dnexrponnas oubnuoreuynas cucrema eLIBRARY .RU (http://www.elibrary.ru)
8. DnexrtponHas OubIMOTEYHAs cMcTeMa u3atenbeTBa "Jlans" http://e.lanbook.com

7. MeToguyeckue yKazaHusi 1151 00y4arouXcs M0 OCBOCHUIO TUCHUILINHBI.
Jlexuus:
Pabora Ha JICKIIUU ABJIACTCA OUYCHBb BaXXHBIM BHAO0OM CTYHqueCKOfI ACATCIIBHOCTH IJId U3Yy4YCHUS
JUCLMIUIMHBL, T.K. Ha JIGKIMU HIPOMCXOJUT HE TOJBKO COOOILIEHHE HOBBIX 3HaHUM, HO U
cucTeMaTH3anus U 0000IIeHNe HAKOTUICHHBIX 3HaHUH, (OpMUpOBaHHE HA UX OCHOBE MACUHBIX
B3IIAJIOB, YOEXKACHUH, MHPOBO33PEHUS, Pa3BUTHE I03HABATENbHBIX M NPO(ECCHOHATBHBIX
UHTEpecOB. JIEKTOp OpUEHTUPYET CTYIEHTOB B yueOHOM Marepuane. KpaTkue 3anmucu jexuuit
(KOHCIIEKTHPOBAHUE) IOMOTAET YCBOUTh MaTepUal.
Hammcanne KoHCIIEKTa JIGKIII/IﬁI KpaTko, CXCMAaTHU4YHO, II0CJICA0OBATCIILHO CI)I/IKCI/IpOBaTI)
OCHOBHBIC TIOJOXEHHUS, BBIBOABI, (OPMYIUPOBKH, OOOOLIEHHS; MOMEYAaTh BaXKHBIE MBICIIH,
BBIJIETISITH KIIIOUEBBIE CI0Ba, TEPMHUHBI. KOHCIEKT Jiydllle noApa3eiaiTh Ha IyHKTHI, Haparpadsl,
coOuosias KpacHyro cTpoky. [IpuHuuMnuaneHble MecTa, omnpenencHus, (HopMyibl CleayeT
COINPOBOXKIATh 3aMEUAHUSAMU: «BAXKHO», «OCO0O BaXKHO», «XOPOIIO 3allOMHUTHY» M T.I. WU
HOJYEepKUBaTh KpacHoW pyukoil. IlenecooOpazHo pa3zpaboTaTh COOCTBEHHYIO CHMBOJIMKY,
COKpalleHusgd CJIOB, YTO IIO3BOJIMT CKOHLCHTPUPOBATH BHHMAHUC Ha BaXXHbBIX CBCACHUAX.
[TpocnymmuBaHue U 3aIIUCh JIEKIIUU MOKHO IPOU3BOAUTD IIPH IOMOIIM COBPEMEHHBIX YCTPONCTB
(mukrodoH, HOYTOYK, HETOyk M T.m.). PaboTast Haj KOHCIEKTOM JIEKLUH, BCErAa CIEIyeT
UCMOJIb30BaTh HE TOJNBKO Y4YeOHUK, HO M Ty JUTEpaTypy, KOTOPYIO JOHNOJHHUTEIbHO
peKOMEH/I0Bal JIEKTOp, B TOM 4HCIE€ TEPUOJMYECKUE U3JaHMsl COOTBETCTBYIOIIEH
HanpaBieHHocTH. [lo pesynpraTaMm paboThl € KOHCIEKTOM JIEKLUH CcleayeT 0003HauuTh
BOIIPOCKHI, TCPMHHBI, MAaTCpHaIl, KOTOpBIfI BBI3BIBACT TPYAHOCTHU, IOMCTUTH U IOIBITATHCA HanTH
OTBET B pEKOMEHJyeMol muteparype. Ecnum camocTosTenbHO He yaaercss pa3oOparbcsi B
MaTepuaie, Heo6X0aAuMO c(hOpMyYIHPOBATh BONPOC U 33JaTh IPENOAABATEI0 Ha KOHCYJIbTAllUY,
Ha MPAKTUYECKOM 3aHATHUH, Ha OOIEHNH B KOHTAKTHBIE Yachl. JICKIIMOHHBIN MaTepHa sBIseTcCs
0a30BbIM, C KOTOPOTO HEOOXOAMMO HayaTh OCBOCHHE COOTBETCTBYIOIIETO pa3fiefia WA TEMBI.
[TnaH MOArOTOBKHM K JIEKLIUU:

. 03HAKOMHUTECS C TEMOM JIEKITNHT

. O03HAKOMHUTBCS € MPEJI0KEHHBIMU BOIIPOCAMU
. M3yYUTh COOTBETCTBYIOIIUI MaTepHall

. O03HAKOMHTBCS C JUTEPATYPOU MO TEME

IIpakTHyeckne (CeMHMHApPCKUE) 3aHATHS:

B mnpouecce mOAroTOBKM K NPaKTHUECKOMY 3aHSATHIO HEOOXOAMMO O3HAKOMHUTBCS C
pabouell mporpaMMOil JUCHUIUIMHBI, T€MaMH M IUIaHAMHM MPaKTHYECKUX (CEMHUHAPCKUX)
3aHATHUH, yaenss 0coboe BHUMaHME LEIsIM M 3a7iauyaM, CTPYKTYpPEe U COJIeP)KaHUI0 JUCIUIUINHBL,
MIPOBECTH aHAJU3 OCHOBHOW y4e€OHOM JHMTEPATYpHI, MOCIE Yero padoTaTh ¢ PEKOMEHI0BAaHHON
JIOTIONIHUTENBHOW JuTepaTypoil. IIpm yCTHOM BBICTYIJIEHMM IO KOHTPOJBHBIM BOIIPOCaM
CEMHUHApPCKOTr0 3aHATHS HY)XKHO H3Jararh (HE 4YMTaTh) MaTepual BBICTYIJICHUS CBOOOIHO.
Heo0xoauMo KOHILIEHTpUpPOBaTh CBOE BHUMAaHHE Ha TOM, 4YTO BBICTYIJICHHE OOpalIeHO K
ayIUTOPUHM, a HE K I[pernojaBaTeno, T.K. 3TO 3HAYUMBIA acleKT MpodecCUOHATbHBIX
komneTeHIMH. [lo OKOHYaHMM CEMMHAPCKOTO 3aHATUSA CIEAYET TOBTOPUTH BBIBOABI,
CKOHCTPYHPOBAHHBIE Ha CEMHHApe, MPOCIEAUB JIOTUKY MX IOCTPOCHHUS, OTMETUB IOJIOKEHHUS,


http://www.cbio.ru/
http://www.genetika.ru/journal/
http://www.ibp-ran.ru/main.php
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JeKale B UX OCHOBE. JlJ1s 3TOro B TeUEHHE CeMHUHApa CleayeT aenaTh IoMeTKH. bomee Toro, B
ClIy4ae HETOYHOCTEH M (WMJIM) HEMOHMMAaHUSl KaKOTo-JIMOO BOMpOCca MPONACHHOTO Marepuala
ciefyeT oOpaTHTbCA K IPENoAaBaTeNl0 Ul IOJIydYeHHs] HEOOXOJUMOH KOHCYIbTallUU U
pa3bsCHEHUS BO3HUKIIEH cuTyanuu. Cxema MoAroTOBKHU K MPAaKTUYECKUM 3aHATHUSM:

® 03HAKOMHUTHCS C TEMOM, IENBIO U 3a/1a4aMu pabOThI

®  PacCMOTPETH NPEAJIOKEHHBIE BOIIPOCHI

® H3Yy4WTb JEKIUOHHBIA MaTepUal, OCHOBHYIO U IOIIOJHUTEIIBHYIO JINTEPATYPY

® O03HAKOMHUTBCS C IPAKTUYECKUMHU 3aJaHUSIMHU U XOJOM HX BBIIIOJIHEHUS

® 03HAKOMUTHCS C 00OPYAOBAaHUEM 3AHATHUS

®  BBINOJIHUTH 33/1aHUS B COOTBETCTBUU C XOJOM PaOOThI

® [UCbMEHHO O()OPMUTH BBIIIOJHEHHYIO paboTy

® IIOABECTH UTOT U CleJaTh CTPYKTYPUPOBAHHbBIE BBIBOIbI
CamocrosiTesbHasi padora:

CamocrosiTenbHasi paboTa CTYAEHTOB JMCLUMIUIMHE OCYIIECTBISETCS C  LEJIbIO
yIIIyONeHUsl, pacUIMpeHMs], CUCTEMaTH3allMM U 3aKpEIUICHUs IOJIyYEHHBIX TEOPEeTHUYECKUX
3HaHU#, (opMUPOBaHMS YMEHUH HCIIOJIB30BaTh JOKYMEHTALUIO U CICHUAIBHYIO JIUTEPATYpPY,
pasBUTHsI I103HABATEJbHBIX CIHOCOOHOCTEH M aKTMBHOCTH, a Takke (HOPMUPOBAHUSA
CaMOCTOSITEJIbHOTO MBILUIEHUS, CIIOCOOHOCTEN K CaMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U
camMopeallu3alliM,  pa3BUTUA  HCCIeNOBaTelbckMX — ymeHuil.  Ilepen  BblInosHEeHuEM
CaMOCTOSITENIbHOM PabOTHl HEOOXOJMMO YETKO IOHUMAaTh LENM M 3ajaud paboThl, CPOKHU
BBINIOJIHEHUS, OPUEHTUPOBOUYHBIH O0OBEM, OCHOBHBbIE TpEOOBaHMS K pe3yiabTaTaM paboThl,
KPUTEPHH OIICHKH. BO BpeMs BBIOJHEHHS CaMOCTOATEIBHON pabOTHl MpEenojaBaTeilb MOXKET
IPOBOJIUTH KOHCYJIbTalMU. KOHTPOJIb pe3ynbTaToOB CaMOCTOATENbHOM pabOThI CTYIEHTOB MOKET
OCYIIIECTBIISATHCS B MMCbMEHHOM, YCTHOW WJIM CMELIaHHOM (hopMe, ¢ IPEACTaBIEHUEM MPOIYKTa
TBOPYECKOH AEATENbHOCTH CTyJeHTa. B kauecTBe OpM M METOI0B KOHTPOJISI CAMOCTOSATEIIbHON
paboThl CTYJEHTOB MOIYT OBITb HCIIOJIb30BaHbl CEMMHAPCKUE 3aHATUS, KOJIJIOKBUYMBI,
TECTUPOBAHUE, CAMOOTYEThI, KOHTPOJIbHbIE paboThl U Jp. Kpurepusmu OIEHKH pe3yIbTaToB
CaMOCTOSITENIbHOM paboOThl CTYyAEHTa SABISAIOTCA: YPOBEHb OCBOEHHS CTYIEHTOM Y4eOHOTO
MaTepuanga, YMEHMsl CTyIEHTa HCIOJIb30BaTh TEOPETUYECKHE 3HAHUSA IPU  BBITOJIHEHUU
WHAMBUAYAJIbHBIX 33JaHUN; c(POPMHPOBAHHOCTh OOIIEYYEOHBIX YMEHHUH; OOOCHOBAaHHOCTh U
YEeTKOCTh M3JI0KEHUs OTBeTa; opopMIIeHHEe MaTepualla B COOTBETCTBUU C TpeboBaHusmMu. [Tnan
MOJTOTOBKHU:

® M3Yy4YHUTh COOTBETCTBYIOIINN JIEKIIMOHHBIN MaTEpHAaIl

® U3Y4YUTh OCHOBHYIO JIUTEPATYypy IO TEME

®  U3YYUTH JONOJHUTEIBHYIO JIUTEPATYPY 110 TEME

e 0(QOpMHUTH BBIMOJIHEHHYIO pabOTy NHCbMEHHO WM B BUJAE MpE3EHTAllUU B

3aBHCHMOCTH OT 3aJaHUsI

® CJeNaTh CTPYKTYPUPOBAHHBIE BBIBOJBI.
IHoaroroBka K 3K3aMeHy:
[Tpu moAroTOBKE K 9K3aMeHY HEOOXOAMMO OPHEHTHPOBAThCS Ha KOHCHEKTHI JIEKIHUH, pabodyro
pOrpaMMy JUCIHUIUIMHBI, HOPMaTUBHYIO, YU€OHYIO U PEKOMEHIyeMylo JutepaTrypy. OcHOBHOE
B [TIOIFOTOBKE K CJladye dK3aME€Ha - 3TO MIOBTOPEHNE BCEr0 MaTepuasa JUCHUIUIMHBI, 10 KOTOPOMY
HE0OXOAMMO cIaBaTh HKk3aMeH. [Ipu mMoAroTOBKE K cave SK3aMeHa Bech 00beM pabOoThI HY)KHO
pacnpenensiaTe paBHOMEPHO IO JHSIM, OTBEAEHHBIM JIs MOATOTOBKH, KOHTPOJIUPOBATh Ka)KIbIH
JIEHb BBITIOJTHEHHE HaMe4eHHOH paloThl. B mepmon moAroTOBKM K 3K3aMEHY CTYIEHT BHOBB
oOparmraercst K y)xe U3ydeHHOMY (MpoieHHOMY) ydyeOHoMy MaTtepuany. [TonrotoBka BKIO4YaeT
B cebs TpW OJTama: caMoCToATeNIbHas paboTa B TEUEHHWE CEMECTpa; HEMOCPEICTBEHHAs
MOArOTOBKA B JHM, NPEALIECTBYIOIINE dK3aMEHYy 0 T€MaM Kypca; MOJArOTOBKAa K OTBETY Ha
3aJjaHus, coJiepkamirecs B Ouierax. DK3aMeH MPOBOJAUTCS MO OWiieTaM, OXBaThIBAIOIIMM BECh
IIPOMJEHHBIA MaTepuaj AUCLHUIUIMHBI, BKIIOUYas BOIPOCH, OTBEIECHHBIE JJIS1 CAMOCTOSITEILHOTO
u3ydeHus. Jlng ycmemHoW chauM  yKazaHHbIe B pabodeit mporpamme (opmupyembie



KOMIIETEHIIUM B PE3yJbTaTe€ OCBOEHUS IUCLMIUIMHBI JOJKHBI OBITH NPOJEMOHCTPUPOBAHBI;
TOTOBUTHCS K DK3aMEHY HEOOXO0IMMO HAUMHATh C [IEPBOM JIEKIIMU U IIEPBOTO CEMUHApA.
IHoaroroBka MyJIbTUMEIUHHBIX MPe3eHTALMIA:
® 3HAKOMMTBCS C TEMOH, LIEIbIO U 3aJjauaMU
® COCTaBUTh IUIAH IMPE3EHTALlMM COIJIJaCHO OCBOEHHOMY TEOPETUYECKOMY
MaTepuany
® [IPOM3BECTH IOMCK B JIGKLIMOHHOM MaTepuaje, OCHOBHOM M JONOJHUTEIbHON
auTeparype GaKkTHUECKOro MaTepuasa 1mo TeMe
IIPOU3BECTH MTOMCK WIIOCTPATUBHOIO MaTepuana B ceTH "uHTepHeT"
COCTaBUTh IIPE3EHTALMIO [IPU IIOMOIIHY cnenuain3upoBaHHoro [10
COCTaBUTh JOKJIAJ [10 WITIOCTPATUBHOMY MaTepUally IIpe3eHTalUH
® OTPENETUPOBATH IIPE3CHTALINIO NIEPE] caauei
Ko/1okBHYMBI:
® 03HAKOMHUTKCS C TEMOH M BOIIPOCAMU KOJIJIOKBUYMa
U3Y4UTD JIEKIIMOHHBIN MaTepual
U3Y4YUTh OCHOBHYIO JINTEPATYpPY IO TEME
U3YYUTb JOTIOJHUTEIBHYIO JTUTEPATYPy IO TEME
HanucaTbh OTBET Ha MPEII0KEHHBIH BOIIPOC
00bEeM MUCHbMEHHOTO OTBETA OT 3 110 4 CTpaHUII, BpeMsI BEITOIHEHUS 10 90 MUHYT

B ocBoeHHMHU TUCHMIIIMHBI MHBAIMAAMU U JIMIAMHM C OTPAHUYEHHBIMU BO3MOXKHOCTSAMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas ydeOHas paboTa (KOHCYIbTAllMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro Marepuara.

I/IH[[I/IBI/IIIyaJII)HI)IC KOHCYJIbTalUKM 110 HPCIAMETY SABJIAIOTCA BaKHBIM (i)aKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUAYAIN3aLUU OOYUYEHHUS U YCTAHOBJIEHUIO BOCHUTATEIBHOTO KOHTAKTA
MCXKAY MNOperoAaBaTciicM U 06yqa}0u11/1Mca HWHBAJILJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSI.

8. Ilepeyenbr MH(POPMALMOHHBIX TEXHOJIOTHI, MCIOJIb3YyeMbIX NPH OCYLIECTBJICHUH
00pa3oBaTeIbHOIO MpoLecca Mo JMCHUILINHE (MOAYJII0).

8.1 IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHIA.

— KoHcynpTHpoBaHue mocpeacTBOM JIEKTPOHHOM MOYTHI.

— Mcnonb30BaHue 2JIEKTPOHHBIX MPE3EHTAUI IPHU POBEJCHUN CEMUHAPOB.

— I'pynnupoBka HMH(OPMAIMOHHBIX TOTOKOB M OOMEH HH(poOpMalueid MmocpercTBOM
MECCEHKEPOB.

8.2 IlepeyeHp HEOOXOAMMOTIO IPOTPAMMHOIO O0eCIeYeHHsI.

No Ne noroopa [TepeueHp TUIIEH3MOHHOTO MPOTPAMMHOT0 OOECTICUeHUs
/o

1. | Ne73-ADD/223-D3/2018
Cornatenue Microsoft
ESS 72569510 Microsoft Windows 8, 10

2. | Ne73-ADD/223-P3/2018
Cormnamnrenne Microsoft

ESS 72569510 Microsoft Office Professional Plus
3. Jor. Ne344/145 ot [IpenocraBiieHre HEUCKITIOYUTENBHBIX UMYIIIECTBEHHBIX IIPAB
28.06.2018 Ha HMCIOJIb30BaHUE TPOTPAMMHOTO 00eCTICYCHUS

«AHTHUIIATHATY» Ha OJWH TOJ

4. | Koutpakt Ne74-AD®d/44- | Beccpounast nuieH3us Ha 25 nonb3oBareneit: StatSoft Statistica
®3/2017 ot 05.12.2017 Ultimate Academic for Windows 10 Russian/13 English
Cerenas Bepcust (Concurrent User)




8.3IlepeueHb MH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM:
— «Koncynbranr [Lmrocy,

— «["apanT».
9. MarepuajJbHO-TeXHHYEeCKasi 0a3a, HeoOXoauMMasi JJisl  OCYIIEeCTBJICHHS
0o0pa3oBaTeIbHOIO NpoIecca Mo JMCIUILIHHE (MOAYJIIO).
Ne| Bux paGor MarepuanbHO-TEXHUYECKOE 00ecreueHne NUCIUILUIMHBI (MOyIs) U
OCHAIIIEHHOCTh
1. | Jlekuuonnsle 3anatust | Ayauropun 412, 419, ocHamieHHbIe NPE3EHTALMOHHOM TEXHUKOMN
(mpoekTop, 92KpaH, KOMIBIOTEP/HOYTOYK, ayIuoCHCTeMa) |
COOTBETCTBYIOIUM NporpaMMHbIM obecnieuenueM (110).
2. | IlpakTuueckue Aynutopus 412 — MmukpoOuooruueckas 1adopaTopusi, OCHaIICHHAS
(ceMuHapckue) 3aHATHS | IPE3EHTALMOHHOMN TEXHUKOMN (mpoextop, JKpaH,
KOMITBIOTEP/HOYTOYK,  ayJ[MOCUCTEMa) U  COOTBETCTBYIOLIUM
nporpaMMHbIM obecrieyerneM (I10).
3. | I'pynnoBsie Aynautopus 410, (kabuHeT)
(MHIUBHUYaTBHBIC)
KOHCYJbTAIIN
4. | Texymuit  KoHTpoub, | Aynutopus 412, 419.
MIPOMEKYTOUHAs
aTTecTalus
5. | CamocrosgrenpHas Kabuner s camocTtosiTennbHOM paboThl 437, OCHaIICHHBIN
paboTta KOMIIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO HOJKIIOYEHHUS K CETH

«uTepHeT» W OOECHEUEHHBIM JOCTYIIOM B  DIIEKTPOHHYIO
nH(pOpPMaAIITMOHHO-00Pa30BaATEIBHYIO CPE/ly YHUBEPCHUTETA.

3an 6ubnuorexku KyOI'Y ocHaiieHHBI KOMIOBIOTEPHONH TEXHUKOH C
BO3MO>KHOCTBIO MOJKITIOUEHHUs K ceTu «MHTepHeT» 1 00ecredeHHBIH
JOCTYIIOM B  DJJEKTPOHHYIO HWH(GOPMaIMOHHO-00pa30BaTeNbHYIO
Cpeqly YHHUBEPCUTETA







