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1. Uenu n 3agaum gucumnnuHbl

Llenbto ocBoeHusi ancumnnuHbl (Moayns) «buonorns pasnuuHbiX TakCOHOMMYECKUX
rpynn  MWKPOOPraHM3MoB» ABMsieTCs OopMUpoBaHMe KomneTeHumn obydatouierocss B
obnacTtu npodeccmoHanbHOM AeATENBHOCTU U cdhepe NpodecCnoHanbHON 4eATENbHOCTH:

- 22 [MvweBas NPOMBbIWNEHHOCTb, BKMNOYasi NPou3BOACTBO HaAMUTKOB W Tabaka (B
chepe TEXHOMNOMMIN KOMMIEKCHOW NepepaboTkn MACHOIO M MOSIOYHOIO CbIpbs);

- 40 CkBO3Hble BMAbI NpOoeccnoHanbLHON OeaTenbHOCTH.

B pamkax ocBoeHust MporpamMmmbl MarnucTpaTypbl BbIMYCKHUKA MOFYT FOTOBUTBCHA K
pelweHnio 3agad npodeccruoHanbHOW OeATEeNbHOCTU  Criedylowmx TUMNOB:  Hay4Ho-
uccriedosameribCKUl; 3KCrepmHo-aHaaumuyeckud.

Mporpamma cocTaBneHa B cooTBeTCTBUM C TpeboBaHuamu PepepanbHOro
rocyaapcTBeHHoOro obpasoBaTenbHOro ctaHgapTa BbiCLIero o6pa3oBaHNA Mo HanpaBreHUo
noarotoBku 06.04.01 Bronorus (ypoBeHb 06pasoBaHus - MaructpaTypa).

2. Tepe4yeHb MNMaHUMpyeMbiX pe3ynbTaToB OOy4YeHUS, COOTHECEHHbIX
C NNIaHUpyeMbIMU pe3ynbTaTaMU OCBOEHUA 06pa3oBaTenibHOMW NpPorpaMmbI

Ne Kopn HanmeHoBaHune Kog n HanmeHoBaHWe nHaukaTopa AOCTUXEHMSI KOMMNETEHLMM
n/n | KoMneTeH KoMneTeHumnmn
Lu
1 MKe-1 CnocobeH WO1hke1 - Wcnonb3yeT npakTnyeckue HaBbikM B OpraHusaumm u
OpraHu3oBbIBaTb | YNPaBleHUN Hay4yHO-UCCMNeAoBaTENbCKMMU U NPOU3BOACTBEHHO-
n yNpaBnATb | TEXHOMOrMyeckumm pabotamm, B TOM 4uCNe nNpu MpoBeAeHUn
Hay4Ho- 3KCMNEPMMEHTOB B obnactu NPOrpeCcCcuBHbIX TexXHomnorum

nccnegoBaTenbCcK | NPOU3BOACTBA W NEPCNEKTUBHBLIX MPOAYKTOB MUTaHUS
nMmmn pabotamu, B | MO2rks.1 - POBOAUT MaTEeHTHblIE WCCMenoBaHWs W onpeaeneHue
TOM 4uCre npuv | nokasaTenell TexXHWYECKOro YPOBHSA MPOEKTUPYEMbIX OOBLEKTOB

npoBedeHun TEXHOMOrMM W NPOAYKUMM C LUenbio odopMneHns 3asiBoK Ha
3KCNEepUMEHTOB, n306peTeHns 1 NpomblilfieHHble 06pa3subl U NaTEHTHbIX JOKYMEHTOB
ochopmneHun no pesynbTaTaMm pa3paboTkM HOBbIX TEXHOMOMMYECKUX PeLUeHUw,
pauvoHanu3aTop | TEXHOMOMMA N HOBbIX BMAOB MPOAYKTOB NMUTAHUS, B TOM 4MChe Ha
CKUX BbICOKOTEXHOMNOrM4yHomM obopyaoBaHum

npeanoxeHnn u | UO3qk.1 - OdpopMmnseT pauuoHanusatopckue MNpPeanoxXeHns Mo
3asBOK Ha | COBEPLUEHCTBOBAHMIO TEXHOMOrMM MNPOM3BOACTBA HOBbIX BWAOB
n3obpeTteHuns NPOAYKTOB MNUTAHMA W NPOBOAUT WCCNenoBaHWs MO 3agaHHON

TeMaTtuvke, B TOM YUCIE HA BbICOKOTEXHOTOTMYHOM 000pYyAOBaHUU
W41 - ObBpabaTtbiBaeT 1 aHanuaupyeT MNOMyYeHHble AaHHble C
NCNONb30BaHMEM COBPEMEHHbIX METOAOB aHanumsa wuHdopmaumm m
WHTepnpeTupyeT B KOHTEKCTe BblIOpaHHoOW obnactu
npodgeccnoHanbHon n/unn Hay4yHon cdepsbl

Koa n HanmeHoBaHue nHaukartopa Pe3ynbTaTbl 00y4yeHusi (noOKa3aTenu oLueHMBaHUs)
AOCTUXEHUA KOMNeTeHUUu
NO1nks1 - icnonb3yeT npaktnyeckue | 3HaTh: cnocobbl opraHusauunm 7] yrnpasneHus Hay4HO-

HaBbIKK B opraHusaumu n | nccriegosaTenNbCKUMU n NPOn3BOACTBEHHO-TEXHOMOrMYECKUMHU
yrnpasneHuu Hay4Ho- | paboTamu, B TOM uncne npu NpoBedeHUn 3KCnepMmMeHToB B obnacTtu
nccnenoBaTenbCKUMm W | MPOrPecCMBHbIX TEXHONOMMW NPOW3BOACTBA WU MEPCMNEKTUBHLIX
NpPoOn3BOACTBEHHO- NMPOAYKTOB NUTaHUA
TEXHOMNornyeckummn pabotamu, B TOM | YMETb: UCMOSMb30BaTbh MpPaKTUYECKNe HaBbIKM B OpraHuM3auuM u
yucne npu NpoBeOeHNN | ynpaBrneHnn HayyHo-uccnenosaTenbCkMMn W NPOU3BOACTBEHHO-
3KCNepuUMEHTOB B obrnactu | TexHonormyeckuMm pabotamu, B TOM u4uCre MpW NpPOBEAEeHWUU
NPOrpeccuBHbIX TEXHOJIOTUM | 3KCNEPUMEHTOB B obnactu NPorpeccuBHbIX TEXHOmormn
npon3BoAcTBa U NEPCNEKTUBHBIX | NMPOM3BOACTBA M NEPCMNEKTMBHbIX MPOAYKTOB NUTAHUSA
NPOAYKTOB NNTaHUsA Brnapetb: npakTM4ecKMMn HaBblkaMy B OpraHusaumm U ynpasneHuu
Hay4HO-uccnegoBaTenbCKUMN " NPOn3BOACTBEHHO-

TEXHomnornyeckum pabotamm, B TOM 4uCrie Npu NpPOBEAeHMU
SKCMEePUMEHTOB B 0OMacTM  MPOrpeccuBHbIX  TEXHOMOruii
NPOM3BOACTBA M NEePCNEKTUBHbIX MPOAYKTOB MUTaHMS

NO2nke1 - [MpoBoauT naTeHTHble | 3HAET: CTPYKTYpYy MaTeHTOB U UX NOrMYECKYl B3aMMOCBSA3b OPYr C
nccnedoBaHWss M onpedeneHue | Apyrom




nokasaTtenem TEXHUYECKOrOo YPOBHS
NPOEeKTUPYEMbIX 06bekToB
TEXHOMOTMM U MPOAYKUMM C LEnbto
ochopmneHuns 3as1BOK Ha
M300peTEHNST M NPOMbILSIEHHbIE
ob6pasubl U MaTEHTHbIX AOKYMEHTOB
no pesynbrtatam pas3paboTky HOBbIX
TexXHONnorn4eckmnx pemeHvu7|,
TEeXHOMNormm n HOBbIX BMNOOB
NPOAYKTOB NMUTaHNA, B TOM HYUCIe Ha
BbICOKOTEXHOJIOTMYHOM
obopynoBaHum

YMeeT: MNpoBOAMTb  MaTEHTHble  MCCMEedoBaHUs U OLEHKY
TEXHUYECKOTO YPOBHSI MPOEKTUPYEMbIX OGBLEKTOB TEXHONOorun W
NpoAYyKUMK

BrnageeTt: HaBblkaMV CaMOCTOSITENbHOIO COCTaBNEHMSI 3asiBKM Ha
nsobpeteHne PP nnm Ha MeXxgyHapogHOro YpoBHSI MO pesyrbTaTtam
pa3paboTKN HOBbIX TEXHONOIMMYECKUX PELLEHWIA, TEXHOMOMMIM 1 HOBbIX
BMZOB NPOAYKTOB NMUTaHWUSA XMBOTHOMO MPOUCXOXOEHNS

NO3nke-1 - OdpopmnsieT
paLMOHanM3aTopckue npeanoXeHus
MO COBEPLLEHCTBOBAHUIO TEXHOMOMM

3HaeT: nocnegoBaTenbHOCTL U YCNOBUSA MPaBoOBOro odopmIieHns
HeTpPagMUMOHHbIX OBBEKTOB WMHTENNEKTyanbHON COBCTBEHHOCTU (B
T.4. paUMOHaNM3aToOPCKMX NPEAIOKEHNIN N CEKPETOB «HOY-Xay»)

npons3BoacTBa HOBbIX BWOOB | YMeeT: COCTaBnsATb AOKYMEHTAUMI AN MpaBOBOM  OXpaHbl

NPOAYKTOB MNUTaHMA W MNPOBOAUT | HETPAAULMOHHBIX OOBEKTOB MHTEMNNeKTyanbHoW cobCcTBEHHOCTU (B

nccnegoBaHus no 33aHHON | T.4. pauUMOHanM3aTOPCKUX MPEOSIOKEHNA U CEKPETOB «HOY-xay») Mo

TemMatMke, B TOM YMCMe Ha | COBEPLUEHCTBOBAHMIO TEXHOMOIMMN MNPOM3BOACTBA HOBbIX BMOOB

BbICOKOTEXHOJTOMMYHOM NPOAYKTOB NUTAHMS XXMBOTHOIO NPOUCXOXAEHMS

obopyaosaHum Bnapeert: HaBbIKaMK COBEpPLUEHCTBOBAHNSA TEXHONOrnm
NMpOW3BOACTBA HOBbIX BWOOB MNPOAYKTOB MUTAHUS  KMBOTHOTIO
NPOUCXOXOEHWS 3a CHET UCMOSb30BaHUS HETPAANLMOHHBLIX 0O bEKTOB
WHTENneKTyanbHon CoBCTBEHHOCTM (B T.4. paumMoOHann3aTopCKuX
NnpeanoXeHU N CEKPETOB «HOY-Xay»)

NWhdn1 -  O6pabatbiBaeT  u | 3HaeT: COBpeMEeHHble  MeTodbl aHanu3a  uHdopmauun; -

aHanuaupyeT Nofy4YeHHble AaHHble C
NCNonb30BaHUEM COBPEMEHHbIX
METOAOB aHanu3a uHdopmaumm u
WHTEepnpeTupyeT B KOHTEKCTE
BblOpaHHOM obnactun
npodeccuoHansHon wn/vnn Hayy4Hown

cepbl

0CODEHHOCTM OCHOBHbIX FpyMnn NPOKapuoT 1 UX Porib B 3KOCUCTEMAX

YMeeT: aHanuanpoBaTb MOMyYEHHble AaHHble C UCMOSIb30BaHUEM
COBpPEMEHHbIX METOAOB aHanu3a uHgopmaunm; opueHTUpoBaThCs B
cneumnanbHON Hay4YHOW M MEeTOAMYECKON nutepaTtype no npodusto
MOArOTOBKM U CMEXHbIM BOMPOCaM; OPMEHTMPOBATLCS B Npobnemax
TaKCOHOMMWYECKOTO pacnonoXeHus MMWKPOOPraHU3moB, B
COBPEMEHHbIX HamnpaBlieHUAX B cucTemMaTuke GakTepuii 1 apxemn u

nonynsumMoHHO-6MONOrMYEecKoOn U TaKCOHOMUYECKOM  KOHLIENUUSIX
BMAA Y NPOKApWOT; - MPUMEHSITb MOMYYEHHblE B XOA4E OCBOEHMS
ONCLMNINHBI 3HAHUSA B HAYYHO-NPAaKTUYECKOW AesATENbHOCTH

BrnageeT: HaBblkaMuM  MHTeEpnpeTauum MNOSYYEHHbIX [OAHHbIX C
NCNONb30BaHNMEM COBPEMEHHbIX METOAOB aHanmMsa WHdopmauuu;
TEOPETUYECKMMM 3HAHUAMM O FOPU3OHTANbHOM TPaHCMOPTE FEeHOB Y
npokapuoT, MacwTtabax reHeTudeckoro obmeHa y 6aktepun n apxemn
n aBonouun GakTepuanbHOro reHoma; HaBblkaMu MAEHTUUKALMM
MUWKPOOPraHn3mMoB B NTabopaTopHbIX M MPOU3BOACTBEHHBIX YCIOBUSAX

3. MecTto gucuunnuHbl (moayns) B ctpyktype Ol BO

AduncumnnuHa oTHOCUTCS K Yyacmu, ¢hopmupyemoli ydacmHukamu obpazoeamesibHbIX
omHoweHud bnoka 1 OOI. OQucumnnuHa asnaetca 0693aTtenbHON K N3y4eHMIO.

M3y4yeHne ancumnianHbl OCHOBAHO Ha 3HAHUAX, YMEHUSAX U HaBblKaX, NOJTyYEHHbIX Mpu
n3ydeHnn obyvawwmmucsa gucumnnuH:  MonekynsapHass buosioausi MUKpOBHOU  Kriemku,
Gonbwou npakmukym no Mukpobuonoauu, eHemuka adanmauyud, Cucmema XACCII e
nuwesbix rnpousgodcmeax.

OucumnnuHa aBnsieTcss NpeawecTBYOWENn ANA Cneaylwmx OUCUUNIMH U NPaKTUK:
CneuyuarnbHbIlU pakmukym rno Mukpobuosiozuu, eHOMuKa, npomeoMuKka U 3drnu2eHemuka,
CospemeHHble MemoOdbl ¢hu3UuKo-xumuyeckol 6uonozuu, Cmpameausi buoxumudeckou
adanmauyuu, MonekynsipHbie Mmemodbl duazHocmuku 8 buonoauu, CogpemMeHHble MeMOObI
rnpousgodcmea MUKPOBHbIX buornpenapamos, Y4yebHas npakmuka, rnpakmuka [0
HaripaerneHuto rnpogheccuoHasnibHol  dessimesnibHocmu, [lpouseodcmeeHHass rpakmuka,
rpakmuka rno rnpoguno rnpogeccuoHansbHoU desmenibHoCcMuU, npakmuyeckasi no0a2omoska,



rnodzomoska K rpouedype 3awumsbl U 3auuma 8binyCcKHOU KeanuhukayuoHHoU pabomel,
rnpoeedeHusi 2ocydapcmeeHHOU umoa2080oU ammecmauuul.

4. O6bem aucumnnuHbl (Moayns) u BUAbl y4eb6Hon paboTbl
O6waa TpyaAoEMKOCTb AUCUMNNNHBI (MOAYNS) cocTaBnseT 3 3a4eTHblE eaUHULbI.

PacnpegeneHue
Buabl yue6HOM paboThl Bcero TPyROEMKOCTH MO
aK. v ceMmecTpam, ak. 4
1 cemecTp
O6Laa TpyaoeMKoCTb ANCLMNIIMHBI (MOAayns) 108 108
KoHTakTHas paboTa B T. 4. aygUTOPHbIE 3aHATUS: 39,1 39,1
Jlekuunmn 18 18
8 mowm 4ucrie 8 hopmMe rMpakmu4eckol rnoGzomosKu - -
MpakTnyeckme/nabopaTopHble 3aHATUSA 18 18
8 moM yucrie 8 (hopMe rpakmu4eckol rnod20mosKuU 18 18
KoHcynbTauuu Tekyime 0,9 0,9
KoHcynbTaumv nepes 9k3ameHoM 2,0 2,0
Bud ammecmayuu (3K3amMeH) 0,2 0,2
CamocTosATenbHasa pabora: 35,1 35,1
[MpopaboTka MaTepmanos No nekumsam, y4ebHukam, y4ebHbIM nocobusam 12 12
MogroToBka K NpakTu4ecknm/nabopaTopHbIM 3aHATUAM 12 12
JomawHee 3agaHue, pecepar 11,1 11,1
MoarotoBkKa K 3K3aMeHY (KOHTPOIb) 33,8 33,8

5 CopepxaHue AaucuunnuHbl (MoAayns), CTPYKTypuMpoBaHHOE MO Temam
(paspenam) ¢ ykazaHMeM OTBEAEHHOro Ha HUX KONM4yecTBa akageMU4eCKUX 4acoB U
BUAOB Y4eOHbIX 3aHATUMN

5.1 CopepxaHue pasgenos AUCUUNIUHBLI (Moayns)

HaumeHoBaHue Tpyooemk
Ne CogaepxaHue pasgena OCTb

pasgena
n/n (vkasbisaromcesi membl U dudakmuyeckue eduHUYbI) pasfgena,
AVCUUNIUHBI Ak Y

BrnopasHoobpasmne, rmobarnbHble HULWM NPOKapUOT N UX POSb B
Buocdpepe, KnN3HN YenoBeka, XXUBOTHbIX U pacTeHun. MonekynsipHble
N CTPYKTYPHbIE acnekTbl opraHu3aummn apxein. buopasHoobpasue,
rnobarnbHble HULIWM NPOKapUOT U KX porib B Brocdepe, XnU3Hn
YeroBekKa, XUBOTHBIX U pacTeHnin. MonekynspHble N CTPYKTYpHbIE
acnekTbl opraHusaumm apxen. Ocobble YepTbl, OTNNYaKoLLMe
MUKPOOPraHU3MOB - NpeAcTaBuTenen JomeHa Archaea ot YneHoB
TakcoHoB Bacteria n Eucarya. CxoacTBO apxeu € aykapusiMmm u
GakTepunsiMu. AKCTpeMarnbHO-TEPMOMUIBHBIE 1
rmnepTepModunbHble apxen, MeTabonmanpyoLme coeanHeHns
cepbl (dounbl Crenarchaeota n Euryarchaeota). ®unoreHnst apxen,
MeTabonmanpyoLwmnx coeanHEeHNst cepbl C y4eTOM 3BOMOLMK
MUKpPOBHOro cepHoro uukna. PacnpoctpaHeHne B npupoae.
M'MopoTepMbl, Kak MecTa 0buUTaHus KpeHapXeoT U 3ykapuoT. KU3Hb B 24
accoumaumm ¢ aykapuotamu u npegcraBmTensiMmM fomeHa Bacetria.
CpaBHuTenbHas xapakrepucTtuka knaccos Euryarchaeota knacc
Thermoprotei, Thermococci n Archaeoglobi. Oco6eHHOCTU
MOpPONornM N pasaMHOXeHUS; NonMmMopcmam. Prbpunnbl N nx
DYHKUMKN. YBTPACTPYKTYpa 1 XMMUYECKUIA COCTaB S-Crnoes.
Memb6paHHbIi annapat. CoctaB nunuaos. F'eHom. MNMnasmugbi.
Bupychkl. PasHoobpasune chopm metabonmama. CnocobHOCTb K
aBTOTPOOUN, MMTOTPODUM, MUKCOTPOMIM, a3pOBHOMY 1
aHa3apobHoMy AbixaHuto, 6poxeHnto. 2KusHb nNpu Temneparype Bbille
TOYKM KMMNeHUs BoAbl. DKCTpemanbHas aumgodunus (pH 0,5).
Mpegnonaraemble MexaHN3Mbl TepMOCTabuneHocTH. Meoxnmmnyeckas
AeaTenbHOCTb. YyacTue B KpyroBopoTe Cepbl, Xeresa, a3oTa.
[MepcnekTnBbl NCMOSNb30BAHUS.

BropasHoobpasue




Apxem.

MeTtaHob6pasytowme apxeu (ouna Eucaryaeota. Knaccebi:
Methanobacteria, Methanococci, Methanomicrobia, Methanopyri).
CwncrtemaTtuyeckoe nonoxeHne MetTaHoapxen B foMeHe Archaea, nx
MHoroobpasue n TakcoHomusl. Mopdonorusi. YnbTpacTpykTypa
kneTkn. [a3oBble Bakyonu, 3anacHble Bellectsa. CTpoeHne u
XUMUYeckuin coctaB S-cnoes. XKryTtuku, xemoTakcmc. OpraHm3aums
nnasMmaTtnyeckon membpansl. Jinnugel. OpraHvsaunsi reHoma u
CTPYKTYypa reHoB MeTaHoapxen. [Mnasmuasl. Ycnosust pocta
MeTaHoapxewn (oTHoweHue k O2, TemnepaType, pH, NCTOUHUKaM
asoTa, cepbl 1 T.M.). OKCTpeMansHO ranodunbHble METaHOAPXEN.
OkcTpemanbHo-ranoduneHble apxeun (puna Euryarchaeota knacc
Halobaeteria). lNonoxeHune akcTpeManbHO-ranounbHbIX apxen B
aomeHe Archaea n nx gounoreHeTn4eckas CBs3b C METaHOoapXeAMMU.
CBoeobpasne 3KONOrMYeCKMX HULL, 3aHMMaeMbIX 9KCTPeMaribHO-
ranouneHeIMK apxeaMmn. VIoHHas KoMNo3uumsi 9KOTOMOB,
3acensgemMbix apxesiMu. Ponb ogHOBanNeHTHbIX 1 ABYXBaNEHTHbIX
KaTUOHOB B XXW3HW 3KCTPEMarnbHbIX rannodgunos 1 ctpaterns mux
aganTtauum K ycrioBUsiM NMOBbILLEHHON coneHocTn. MHoroobpasne
3KCTpemanbHo-ranogubHbIx apxein. HeobbliuHas dopma KrneTok.
YnbTpacTpyKTypa 1 Xumu4eckui coctaB S-crnoes. OcobeHHoCTU
CcTpoeHus reHoma. lNnasmuabl. ®arn. dusmnonorus n metabonuam.
["anoumnHbl n mexaHuam ux gencreud. Kesasm-gortotpoduns y
3KCTpemanbHo-ranounbHbIX apxen. PoToakTMBHbIE
peTuHanbcoaepXalne NUrMeHTbl, UX CTpoeHne U pyHKLNK
(bakTepuopogoncuH, ranopogoncuH, obopoaoncuH, CEHCOPHbIN
pOAONCUH, apxeopodoncuH). CeeTosaBrcrMMas NpoTOHHAA nomna.
MecTo akcTpemarnbHbIX rannogunoB B COBPEMEHHON MUKPOBHOM
cucTeme. Yyactme B KpyroBopoTe B1MoreoXxmmmnyeckmnx anemMeHToB B
npupoge. AkTnHobakTepuun. MNnaHkTromuueTsl. Bakrepun,
obpasyoLme aHaoreHHble cnopbl. OnpegeneHne NoOHATUS
?aHgocnopa?. MpaHuubl 1 06BEM rpynibl MOHOCMOPOBLIX
rpaMnonoXxuTtensHbIx 6akTepuin, 06pasyroLmx 3HAOrEHHbIE CMOPbI:
Bacillus, Clostridium, Paenibacillus, Ampnibacillus, Marinobacillus,
Sporolactobacillus, Halobacillus, Lentibacillus, Anoxybacillus,
Acidithiobacillus, Geobacillus, Sporosarsina, Thermoactinomyces,
Desulfosporinus, Oscillospira, Arthromitus n gp. N'paHuupsl 1 06bem
rpynnbl MOHOCMOPOBLIX FPAMOTpULATENbHBLIX BakTepuii ¢
3HAOreHHbIM cnopoobpasoBaHuem (p.p. Sporomusa,
Sporohalobacter, Acetonema, Orenia, Heliobacillus, Heliobacterium n
ap.). Monucnopoekle 6akTepuu, obpasytowwme ot 2 o 9 3HJocnop B
knetke (p.p. Clostridium, Anaerobacter, Methabacterium,
Epilopiscium u gp.). NMNonoxeHne cnopoobpasyoLwmux 6akrepuii B
cMcTemMe MpoKapuoT 1 ux dunoreHeTudeckne ceasun. [mnoTessl o
NPOVCXOXOEHUN CNOCOBHOCTU K 3HOOFEHHOMY Ccnopoobpa3oBaHmio
BHYTPU OUNETUYECKMX TIMHUIA FPaMMONOXKUTENBHbIX U
rpamoTpuuaTtensHbix 6akTepun. PasHoobpasune mopdonorum,
uuTonornv, TMNOB metabonuama, cnocoboB pasMHOXeHNst bakTepui
C SHOOreHHbIM crnopoobpa3oBaHNEM. DKOHULLM, 3aHMMaeMble
BakTepusiMm, 06pasyoLLNMN 3HAOTEHHbIE CMOPbI. DHAOCMOPSI:
cTpaTterusi BbhxmBaeMocTu baktepuii. PakTopbl, UHAYLMUPYOLLNE
npouecc SHAONrEHHOro Ccnopoobpa3oBaHKs Y NPoKapuoT.

24

MukpoopraHusmei.

Mapa3nTuam kak obpa3s KnU3HU HEKOTOPbLIX OakTepuin. XapakTepHble
0COB6EHHOCTN MUKPOBHOro napasuntmama. Kpyr noteHumnanbHbix
X0351eB Napa3uToB. Pa3Hble BUAbI Napa3vTuamMa (BHEKNETOUHbIN,
BHYTPUKIETOYHbIN, pakynbTaTUBHbINA, 06NMraTHbIN, CriydariHbIn,
MOCTOSIHHbBIW, BDEMEHHbINA, HOCUTENbLCTBO U T.M.). MNMoHATHe
?3BOMIOLMOHHON MYAPOCTU? NapasuTapHbIX cuctem. InHaMu4HoCTb
B3aMMOOTHOLLEHWI Napa3suta n Xo3samHa. JKonornyeckast posnb
napasutuama. bakrepun - aHOO- 1 akTOonapasnTel GakTepun 13
pogos: Bdellovibrio, Daptobacter, Micavibrio n gp. TakcoHomusi n
dunoreHnsi. CNekTp X03anCcKnx KNeTok. 3aBUCMMOCTb OT XO3AMHa.
PacnpocTtpaHeHune n akonormdyeckas posis B NpUPOaHbIX
aKocucTtemax. AHgonapasntbl poga Bdellovibrio n Daptobacter.
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OcobeHHocTu opraHusaumm knetkmn Bdellovibrio: ctpoeHue xryTtuka,
crneumduyeckasn guddepeHumauma ?nepeaHero koHua?. Poct B
3aBMCMMOCTM OT PU3MKO-XMMUYECKNX YCIIOBUW Cpefbl.
OHepreTndeckas NPOAYKTMBHOCTbL Napa3uta. Liukn passutus
Bdellovibrio: aTaka, npukpenneHue, BHYTPUKIETOYHOE Pa3MHOXEHNE
1 BbIXO M3 KNeTKn ? xo3anHa. ®akTopbl, onpegensiowime

3P PEKTUBHOCTL 3TMX NpoLeccoB. OTNNYUTENbHBLIE YePThI
MeTabonuama npm pocTe B KNeTkax Xxo3amHa. OKTonapasuThbl: p.p.
Micavibvrio, Ensifer, Vampirococcus, Vampirovibrio. Kpyr xo3sieB.
OcobeHHOCTY UMKIOB pa3BuTuA. HeobbIuHbIN NapasuT us poaga
Kaistia, nposiBnatoLLmii cnocoBHOCTb K 3KTO- U aHAONapasnTusma B
3aBMCMMOCTM OT aTaKyeMOm XepTBbl.

Mwukonnaambl. dunoreHnst 1 TaKCOHOMUSA MUKOMNA3M:
TepMuHonornyeckne npobnemsl B knaccudmkaumm. MN'mnoressl o
NPOUCXOXAEHNMN MUKOMMa3m. PunoreHeTM4Yeckne OTHOLLEHWS BHYTPU
knacca Mollicutes. OcobeHHoCcTN Mopdonornm 1 cnocoobi
pa3MHOXeHus: BuHapHoe genexHve, NoYkoBaHue, oparmeHTauumsl.
lMoHATME O MMHMMAnNbHBIX PENPOAYKTUBHbLIX Tenax. Ckonb3sLas
noaBwkHocTb Mycoplasma. MexaHuam v TUnbl NOABUXHOCTM
cnuponnasm: BpalleHne BOONb NPOAOSbLHON ocK, dnekcupyroLlee
aswxeHue u 1.n. CTpykTypbl, obecneymsaroLL e NogsmxHOCTb 1 ee
dbyHKLUMOHanbHOe 3HaveHne. PeoTakTuyeckoe nosegeHne
Mycoplasma. Liutonoruyeckme ocobeHHoCTM Mukonnasm. CTepuHbl
KapoTuHoOuAbl B MeMbpaHax MUKOMMasMm u Ux oyHKLMK,
OcobeHHOCTM CTPOEHUSI rTeHOMa: HYKINEeOTUAHbIA COCTaB, pa3Mepbl.
Mnasmugpl. Puanonorusa n metabonmam. PocT B 3aBMCMMOCTU OT
dumamKo-xmmmyeckux paktopoB. MoTpebHOCTM B NUTATENBHbIX
BewlecTBax. Cnocobbl Nony4yeHnst aHeprum. SKonorms u
Guonorudeckas ponb MyMKonna3m B npupoge. PacnpoctpaHeHue B
oKkpyxXatowlen cpege. MNapasntunam. NatoreHHble MUKONIasMbl POAOB
Mycoplasma, Ureaplasma. [Nyt nepegayun MykonnasmeHHbIX
nHpekuun. dakTopbl NatoreHHocTu. MNMartoreHes. Anugemmonorus.
MexaHn3mbl, obecneynBatoLne oMTENbHYI0 NEPCUCTEHLINIO
MMKOMa3M B OpraHuame xo3sanHa. dPutonaToreHHble MUKOMMIasmMbl 1
UX B3aMOOENCTBNE C MEMOpPaHHBIMU CTPYKTYpPaMM KIETOK XO35EB.
MepeHocunkn utonaToreHHbIX Mrkonnasm. Bupycel. CanpoduTHble
Mukonnasmbl U3 poga Metallogenium. Mopdonoruyeckne
0cobeHHOCTU 1 pa3BuTue. CNOoCOOHOCTbL OKUCNATL ABYXBaNeHTHbIE
coeavHeHusa Fe u Mn. ®nsnonornyecknin CMbICI 3TOroO AABMEHUS.
MCTUHHBbIE OKCUreHHble poTOTPOMHLIE BakTepmm 13 unbl
Cyanobacteria. N'enno6akrepun VICTUHHBIE OKCUrEHHBIE
doToTpodHbIe DakTepun n3 dunsl Cyanobacteria. MrmeHThbl
OKCUIeHHbIX MpoKapuoT (Xnopodunibl, pukodbunmnporenasl,
KapoTuHouapl). CTpyKTypHasi opraHnsaums OKCUreHHOro
hoTOCMHTE3MPYIOLLIEro annapaTa: cBeTocobmpaloLme aHTeHHbIE
CUCTEMbI, OCHOBHOW cBETOCOOMpatowmmn Komnneke, dortocuctema | n
[I, MegnaTopbl 3NEKTPOH-TPaHCMOPTHOWM Lienu, KUCropos,
BblOENSAOLWNIA KoMMNekc. POTOXMMMYECKUE MPOLIECCHI, NEXalume B
ocHoBe hOTOCMHTE3A. "'eHepaLmsa BOCCTAaHOBUTENbHbIX
akBMBaneHToB. LjnaHobakrtepun. Cuctematuka n pmnoreHums.
KpaTkasi xapakrepuctuka natu cybcekumin. Mopdonornyeckoe
pa3Hoobpasue n audpdepeHuMpoBKa LmaHobaKkTepui.
O[LHOKNETOYHbIE, KONOHUArbHbIE MHOFOKIIETOYHbIE Y TPUXOMHbIE
dopmbl. FopMoroHun, 6aeoLunTbl, rOPMOCMOPbI, 3K30CMNOPbI, aKUHETHI,
rerepoumcTbl. OCOOGEHHOCTM LMTONOMMN U XMMMUYECKOTrO COCTaBa
KneTok. Yexrbl, kKneToyHas cTeHka S-crnou. [a3oBble Bakyonw,
KapOOKCMCOMBI, LiMaHOULIMHOBbBIE FPpaHyrbl U Apyrue CTPYKTYpbI.
O6was opraHusaums membpaHHoOW cuctemMbl. Tunnakongpl, UX YUCIO
1 pacnonoxeHue B knetke. Puaunonornsa n metadonmsm. Poct B
3aBMCUMOCTW OT MHTEHCMBHOCTM cBeTa. OTHoweHue k To, pH, 02,
NaCL. ®oToTakcuc, hoTokuHesnc n botodobHasi peakummn.
Ounasotpodua. PacnpocTtpaHeHue B npupoae u npakruieckoe
3HaveHue. Yyactue umaHobakTepuii B KpyroBopoTe a3oTa B NoYBe U




cosfaHuun ee nnogopoaus. Ponb B 3arpsa3HeHn BOOOEMOB.
Brvonoruyeckn akTnBHbIE BeLLECTBa LMaHObaKTePUM: TOKCHHBI,
(PUTOTOKCUHBI, BUTaMUHbI. LinaHobakTepum ? cMMOUOHTLI ry0oK,
nNpocTenwunx, rpuboB, aKTMHOMULLETOB, MXOB, BbICLLUMX PacTEHUN.
Mpoxnopodutbl. OgHokneTouHble: Prochloron didemni ?
3KTOCUMBUWOHT KonoHuanbHbIX acunuamn u Prochlorococcus marinus ?
KOMMOHEHT MUKOMMaHKTOHa 3¢pohOTUYECKON 30HbI OKEAHOB.
CB0OBOOAHOXMBYLLME HATHATBIE MPECHOBOAHbBIE NPOXTOPOPUTBI
Prochlorothix hollandica. CpaBHuTeneHas xapakrepucTtumka.
ennobakrepun ? NCTUHHbIE HOTOTPOHBIE BakTepun U3 chunsl
Firmicutes (p.p. Heliobacillus, Heliobacterium, Heliophilum u
Heliorestis), obpasytoLine aHgocnopsbl U OCyLLECTBAsOLWMNE
aHOKCUreHHbIN poTtocmHTe3. CTPyKTypHas opraHv3saums
cdoTocmHTEe3MpytoLero annapaTta. Cxema oTocuHTesa y
rennobakTepun.

KBa3sun-goTtoTpodHble aspobHblie HakTepum, CNOCOOHbIE K
aHoOKcureHHomy hoTocuHTedy. CpaBHUTENBHAA XapaKTepucTuka
CcBOBOAHOXUBYLLNX KBA3U-POTOTPOMHBLIX BGakTepuii M3 podos
Erythrobacter, Roseobacter, Roseococcus, Acidiphilium,
Sandaracinobacter 1 gp. Ycnosus MHQyKumMm cMHTe3a
POTOCUHTETMYECKOrO annapara. ?PoTocMHTeTUYECKME
cumburoTnyeckme knybeHbkoBble? 6akTepuun Bradyrhizobium sp.

KoHcynbmauyuu mekyujue 0,9
KoHcynbmauuu neped 3K3amMeHOM 2,0
Bud ammecmauyuu (3a4em) 0,2
[To02omoska K 9Kk3amMeHy (KOHmMpPOIib) 33,8
5.2 Paspgenbl gucumnivHbl U BUAbl 3aHATUN
Ne H Jlekuun, N3 (C), CPO, ak.
auMeHoBaHue pasgerna gUCUUNNHbI
n/n aK. 4 aK. 4 Y
1 | buopasHoobpasue. 6 6 12
2 | Apxen. 6 6 12
3 | MukpoopraHusmsil. 6 6 11
KoHcynbmauyuu mekyujue 0,9
KoHcynbmauuu neped sKk3ameHoM 2,0
Bud ammecmauuu (3a4em) 0,2
[Todeomoska K 3Kk3ameHy (KOHmMposb) 33,8
5.2.1 Jlekumn
Ne HanmeHoBaHune o Tpynoem
TemaTtnka NeKUMOHHbIX 3aHATUN KOCTb,
n/nm | pasgena auCuUnuHbI ak. 4
BropasHoobpasue, rmobanbHbIe HULLKM NPOKapUOT N UX POSb B
BGuocdepe, XU3HM YENOBEKA, XKUBOTHbIX M PACTEHUNA.
MonekynsipHble U CTPYKTYPHbIE acNeKTbl OpraHmM3aumm apxen.
BropasHoobpasune, rnobanbHble HALIKW NPOKapUoT U UX POrib B
BGuocdepe, XU3HM YENOBEKA, )KUBOTHbIX M PACTEHUN.
MonekynsipHble U CTPYKTYPHbIE aCNeKTbl OpraHM3aLmm apxen.
Ocobble YepThl, OTNNYaLWMe MUKPOOPraHM3MOB -
npegcrasutenen gomeHa Archaea ot 4YneHoB TakCOHOB Bacteria
n Eucarya. CxoactBo apxen ¢ aykapusmu n bakrepusamu.
1 | buopasHoobpa3sue. SKCTpemanbHO-TEPMOMUIbHBIE N TMNEPTEPMOMUIBHBLIE apXew, 6

meTabonuanpyowme coeanHeHns cepbl (ounbl Crenarchaeota
n Euryarchaeota). dunoreHus apxen, MeTabonmnanpyroLLmnx
COefMHEHMs Cepbl C y4eTOM 3BOSIOLMN MUKPOBHOIro CepHOro
uukna. PacnpocTtpaHeHue B npupoge. MmapoTepmbl, Kak MecTa
0buTaHns KpeHapxeoT 1 aykapuoT. KM3Hb B accoumauum ¢
aykapuoTamu u npegcraBmTensMy goMmeHa Bacetria.
CpaBHuTenbHas xapakrepucTuka knaccos Euryarchaeota knacc
Thermoprotei, Thermococci n Archaeoglobi. OcobeHHocTH
MOpdONornv 1 pasMHoOXXeHus; nonumopgunam. Pubpunnel 1 ux




dYHKUUK. YNBTPACTPYKTYpa U XMMUYECKUA COCTaB S-CroeB.
Memb6paHHbIn annapat. CoctaB nunuaoB. 'eHom. MNnasmuabi.
Bupychl. PasHoobpasune hopm meTabonuama. CnocobHOCTb K
aBTOTPOGUUN, NMUTOTPODMM, MUKCOTPOUN, a3pOBHOMY U
aHa’3pobHOMY AbixaHuto, bpoxeHuto. XKusHb npu Temnepartype
BbILLIE TOYKM KUMEHUS BoAbl. AkCcTpemanbHas aungodunus (pH
0,5). MNpegnonaraemble MexaHN3Mbl TEPMOCTAOUNBHOCTH.
"eoxnmunyeckasn oeaTenbHOCTb. YYacTue B KpyroBopoTe cepbl,
Xenesa, asoTa. [lepcnekTuBbl UICNOMb30BaHUS.

Apxeu.

MeTtaHo6pasytome apxen (duna Eucaryaeota. Knacchbi:
Methanobacteria, Methanococci, Methanomicrobia,
Methanopyri). Cuctematnyeckoe nonoxeHme MetTaHoapxen B
aomeHe Archaea, ux MHoroobpasue 1 TakCoOHOMUS.
Mopdonorus. YneTpacTpykTypa Knetku. [a3oBble Bakyonu,
3anacHble BewectBa. CTpoeHre U XMMUYECKNIA COCTaB S-Croes.
XKryTukmn, xemotakcuc. OpraHusaums nnasmaTnyeckomn
mMembpaHsbl. Jiunnabl. OpraHusaumsa reHoma n CTpykTypa reHoB
mMeTaHoapxen. lNnasmngpbl. Ycnosusi pocta MeTaHoapxen
(oTHoweHue k O2, TemnepaTtype, pH, nCTo4HMKam a3oTa, cepbl
1 T.N.). QKCTpemanbHo ranoduibHble METAHOAPXEN.
SkcTpemanbHo-ranoguneHble apxen (duna Euryarchaeota
knacc Halobaeteria). MonoxeHne akcTpemanbHO-ranomubHbIX
apxen B gomeHe Archaea u nx dounoreHeTnyeckas cessb C
meTaHoapxesimn. CBoeobpasme 3KONOrm4ecKmMx HuLL,
3aHMMaeMbIX 3KCTpeMarnbHO-ranounbHbIMKU apxesMmu. MloHHas
KOMMO3WLMSA 9KOTOMOB, 3acensiemblx apxesamu. Ponb
O[HOBAIIEHTHbIX N ABYXBANEHTHbIX KATUOHOB B XXWU3HU
3KCTpeMarnbHbIX rannogunos 1 cTpaTterns ux agantauuu K
YCINOBUSAM MOBBLILLIEHHOW coneHocTn. MHoroobpasue
aKCTpemManbHo-ranogunbHbIX apxen. HeobblivuHas dopma
KrNeToK. YNbTpacTpyKTypa U XMMUYECKNIA COCTaB S-Crioes.
OcobeHHOCTM cTpoeHus reHoma. lNnasmuabl. arn. drnsmnonorus
n meTabonuam. ManouuHsl 1 MexaHnsm nx gencreus. Keasu-
doToTpOdUSA Y SKCTPEMarnbHO-ranouIibHbIX apxen.
POTOaKTUBHbIE PETMHANLCOAEPXKALLME MUIMEHTbI, UX CTPOEHME
1 pyHKuMM (6akTepMoOpPOaONCHH, ranopodorncuH,
dobopoaoncuH, CEHCOPHbIN POAOMNCUH, apXEOPOAOMNCUH).
CeeTo3aBrcMas NpoToHHasA nomna. MecTo akcTpemarnbHbIX
rannodunoB B COBPEMEHHOW MUKPOOHON cucTeMe. YyacTue B
KpyroBopoTe OMOreoxXnMmnyeckmx anemMeHToB B Npuposae.
AkTnHoGakTepun. MNnaHkTomnueTsl. BakTepun, obpasytoLimne
aHOoreHHble cnopbl. OnpegeneHne NOHATUA ?aHaocnopa?.
"paHuLbl U 06BEM FpynMbl MOHOCMOPOBLIX FPAMMONOXUTENbHbIX
BakTepwuii, 0bpasyloLnx aHAoreHHble cnopbl: Bacillus,
Clostridium, Paenibacillus, Ampnibacillus, Marinobacillus,
Sporolactobacillus, Halobacillus, Lentibacillus, Anoxybacillus,
Acidithiobacillus, Geobacillus, Sporosarsina,
Thermoactinomyces, Desulfosporinus, Oscillospira, Arthromitus
n ap. FpaHnupbl 1 06beM rpynbl MOHOCMNOPOBbIX
rpamoTpuLaTenbHbIX 6akTepuii ¢ SHOOTEHHBIM
crnopoobpa3soBaHueM (p.p. Sporomusa, Sporohalobacter,
Acetonema, Orenia, Heliobacillus, Heliobacterium n gp.).
Monucnoposble 6akTepuu, obpasytowme ot 2 4o 9 aHZocnop B
knetke (p.p. Clostridium, Anaerobacter, Methabacterium,
Epilopiscium un gp.). lNMonoxeHne cnopoobpasyowux bakrepui B
cucTemMe NpokKapuoT 1 ux uroreHeTu4eckme ceasn. FmnoTessl o
NPOUNCXOXAEHMUM CMNOCOOHOCTU K SHLOreHHOMY
cnopoobpa3oBaHnio BHYTPU OUNETUYECKNX JIMHUIA
rPaMMoNIOXUTENbHBLIX U FpaMoTpuLaTeNbHbIX BakTepuii.
Pa3Hoobpasune mopdhonornm, umtonoruum, TMNnoB Metabonmama,
cnocoboB pa3MHOXeHNs BakTepuii C SHAOrEeHHbIM
cnopoobpasoBaHMeEM. JKOHULLKN, 3aHUMaeMble BakTepusamMu,
0bpasyoLmnmMm 3HAOreHHbIE cnopbl. QHAOCNOPbI: cTpaTerns




BblXMBaeMoCTu BakTepuii. DakTopbl, MHOYLMPYIOLLME NpoLecc
9HAOreHHOro cnopoobpas3oBaHnst y NPOKapuoT.

MwukpoopraHusmei.

Mapa3nTnam kak 06pas XMU3HN HEKOTOPbIX BaKTepuii.
XapakTepHble 0COOeHHOCTM MUKpOBHOro napasutuama. Kpyr
noTeHUManbHbIX X038€B NapasuToB. PasHble Buabl napasntnsma
(BHEKNETOYHBIN, BHYTPUKINETOYHbIN, (haKynbTaTUBHbIN,
obnuraTHbIN, CnyYanHbli, NOCTOSAHHLIN, BPEMEHHbIN,
HOCUTENbLCTBO U T.M.). NMoHATME ?3BOMOLMOHHON MYAPOCTN?
napasutapHbix cuctem. [JMHaMUYHOCTb B3aMOOTHOLLEHWI
napasuta u xo3simHa. OKonornyeckas porb napasutuama.
BakTepuu - 3HO0- 1 3KTONapasnTbl 6GakTepun U3 poaos:
Bdellovibrio, Daptobacter, Micavibrio n gp. TakcoHoMmusi 1
dunoreHnsa. CnekTp XO39NCKUX KNeTok. 3aBUMCUMOCTb OT
xo3auHa. PacnpocTpaHeHue 1 akonornyeckas ponb B
NPUPOAHLIX 3KocucTemax. QHgonapasuTbl poaa Bdellovibrio
Daptobacter. OcobeHHOCTU opraHm3saumm knetkm Bdellovibrio:
CTpOEHUe XryTuka, cneundudeckas audpdepeHumnaums
?nepepHero koHua?. PocT B 3aBUCMMOCTU OT OU3NKO-
XUMWYECKMX YCINOBUN Cpeabl. AHepreTudeckasi NpoOAyKTUBHOCTb
napasuta. Liukn passutua Bdellovibrio: aTtaka, npukpenneHue,
BHYTPUKINETOYHOE Pa3MHOXEHUE U BbIXOA M3 KIETKM ? X035IMHa.
dakTopsbl, onpegensowme apHeKTMBHOCTb 3TUX NPOLIECCOB.
OTnuumnTeneHble YepTol MeTabonuama npu pocTe B KneTkax
xo3auHa. OkTonapasuTsl: p.p. Micavibvrio, Ensifer,
Vampirococcus, Vampirovibrio. Kpyr xo3ses. OcobeHHOoCTH
umMKnoB pa3sutnsi. HeobbluHbIM Napa3uTt n3 poaa Kaistia,
NPOSBMSAIOLLMIA CNOCOOHOCTL K 9KTO- M 3HAONapa3nTnsMa B
3aBMCUMOCTM OT aTakyeMoWm XepTBbl.

Mukonnasmbl. dunoreHnss 1 TaKCOHOMUSA MUKONIAa3M:
TepMUHonoruyeckne npobnemsl B knaccugukaumm. 'mnoressl o
NPOUNCXOXAEHUN MUKONNas3M. PunoreHeTuyeckne OTHOLLIEHUS
BHyTpu knacca Mollicutes. OcobeHHOCTM Mopdonorum u
Cnocobbl pa3smMHOXeHUs:: BUHapHOe aeneHue, NoYKoBaHue,
parmeHTaums. NoHATME O MUHMManNbHbBIX PENPOAYKTMUBHBIX
Tenax. Ckonb3swas nogsumxHocTb Mycoplasma. MexaHnam u
TWMNbl NOABMKHOCTM CNUpONia3m: BpalleHne BOob NPOAOSbHON
ocu, bnekcupytowee aswkeHne u 1.n. CTPyKTypbl,
obecneunBaoLLme NOABMKHOCTb U ee PYHKUMOHANbHOE
3HaveHue. PeoTakTuyeckoe nosegeHne Mycoplasma.
LinTonornyeckme ocobeHHoCT MuKomnnaam. CTepuHbl U
KapoTuHouabl B MeMOpaHax MUKOMIa3m U UX QYHKLMK.
OcoBEeHHOCTM CTPOEHUS FTEHOMA: HYKINEOTUOHbIA COCTaB,
pasmepsbl. lNnasmuabl. Pusnonorua n metadonusm. Poct B
3aBMCMMOCTU OT PU3MKO-XMMUYECKUX pakTopoB. [oTpebHocTm
B NUTaTenbHbIX BelecTBax. Cnocobbl NONy4YeHUss aHEPruu.
Okonorust n bronornyeckasi porb MUMKONIIa3m B Npupoge.
PacnpocTpaHeHue B okpyxatowlen cpege. Napasntusm.
MaToreHHble Myukonnasmel pogos Mycoplasma, Ureaplasma.
Myt nepenayn MukonnasMeHHbIX UHekunn. dakTopbl
natoreHHocTu. MaToreHes. Anugemuonorus. MexaHnsmel,
obecneynBaoLLme ONUTENbHYIO NEPCUCTEHLMIO MUKOMNA3M B
opraHusme xo3anHa. duTonaToreHHble MUKONasmMbl U UX
B3aMMOOENCTBUE C MEMOPaAHHBLIMU CTPYKTYPaMM KINeTOK XO35€EB.
lMepeHocunkn uTonaToreHHbIX Mukonnasm. Bupycel.
CanpoduTHble Mrkonnasmel n3 poga Metallogenium.
Mopdonoruyeckne ocobeHHOCTU 1 pa3BuTue. CnocobHOCTb
OKUCNATb ABYyXBaneHTHble coegmHeHns Fe n Mn.
Pn3NoNorM4ecknin CMbICn 3TOro ABMEHNS.

NCTrHHBIE OKCUreHHble (POTOTPOMHbIE BakTepun U3 hunbl
Cyanobacteria. 'ennobaktepun NCTUHHbIE OKCUTEHHbIE
doToTpodHbIe BakTepun ns cdounsl Cyanobacteria. MNurmeHTbI
OKCUreHHbIX NpokapuoT (xnopodunnel, ukobununpotenasi,
KapoTuHougbl). CTPYKTypHas opraHn3aums OKCUreHHOro




OTOCHMHTE3MPYIOLLLIEr0O annaparTa: ceeTocobupatoLme aHTeHHbIe
CUCTEMBI, OCHOBHOWN CBETOCOBUPAIOLLMIA KOMMIIEKC,
doTtocuctema | n ll, megnaTopbl 3NEKTPOH-TPAHCNIOPTHON Lenu,
Kucrnopog, Belgensaowuin komnnekc. Potoxmmmyeckme
npoLecchl, nexatyne B ocHoBe hoTocuHTe3a. ['eHepauuns
BOCCTaHOBMWTENbHbIX 3KBUBaneHToB. LinaHobakrepun.
CuctemaTuka u cpunoreHus. Kpatkas xapakrepucTuka natm
cybcekuuin. Mopgonoruyeckoe pasHoobpasme u
anddepeHumnpoBka unaHobaktepun. OgQHOKNETOYHbIE,
KOMNOHMarbHblE MHOFOKMETOYHbIE U TPUXOMHbIE (DOPMBbI.
"opmoroHummn, 6aeouunTsl, FOPMOCMOPbI, IK30CNOPbI, aKUHETHI,
retepounctbl. OCOBEHHOCTM LIUTONOMMN U XMMUYECKOrO CocTaBa
KneTok. Yexnbl, kneTtovyHas cTeHka S-cnow. [[a3oBble Bakyonu,
KapBGOKCUCOMBI, LMaHOMULIMHOBLIE IpaHyrbl U Apyrne
cTpykTypbl. ObLLasa opraHnsauus MeMOpPaHHON CUCTEMBI.
Tunnakongbl, UX YUCIO U pacnosioxeHue B knetke. dusmonorus
1 metabonuam. PocT B 3aBUCMMOCTM OT MHTEHCUBHOCTY CBETA.
OTtHoweHue k To, pH, 02, NaCL. ®oToTakcuc, hOoTOKNMHESNC U
doTohobHas peakumn. [InasoTpocus. PacnpocTpaHeHne B
npupoae v NpakTU4ecKkoe 3Ha4YeHre. Yyactme umaHobakrepuii B
KpyroBopoTe a3oTa B NOYBE M co3aaHum ee nnogopoaus. Ponb
B 3arpsi3HeHn BOOoeMOB. brionornyeckun akTMBHbIE BeLLeCTBa
LumaHobaKTepumn: TOKCUHbI, (OUTOTOKCUHBI, BUTAMUHBI.
LinaHobakTepuun ? cuMBrOHTbI rybok, npocTenwumx, rpnbos,
aKTMHOMMULIETOB, MXOB, BbICLUMX pacTeHui. [poxnopoduTel.
OpHokneTouHble: Prochloron didemni ? 3kTocCUMBUOHT
KonoHuanbHbIX acumauii n Prochlorococcus marinus ?
KOMMOHEHT MUKOMMaHKTOHa 3¢ppodOTUHECKOW 30HbI OKEAHOB.
CBOBOAHOXKMBYLLME HATYATbIE NPECHOBOAHbLIE NPOXIOPOIUTBI _
Prochlorothix hollandica. CpaBHuUTeNbHas xapakTepucTtuka.
"ennobakTepumn ? NCTUHHbIE POTOTPOdHBbIE BakTepmmn 13 unbl
Firmicutes (p.p. Heliobacillus, Heliobacterium, Heliophilum n
Heliorestis), ob6pasytoLwine aHO0CNOpbI U OCYLLIECTBASIOLNE
aHOKCUreHHbIN poTocnHTe3. CTPYKTYpHas opraHmsaums
doTocuHTE3MpYytoLLero annaparta. Cxema hoToCuHTE3a Y
renuobakrepuin. Keasn-goToTpodHble asapobHblie GakTepuu,
CMOCOBHbIE K aHOKCUreHHOMY POTOCUMHTE3Yy. CpaBHUTENbHAs
XapaKTepUcTnka CBOOOAHOXMBYLLNX KBa3n-pOTOTPOdHBIX
6akTepuii n3 pogos Erythrobacter, Roseobacter, Roseococcus,
Acidiphilium, Sandaracinobacter u ap. Ycnosus nHaykuunm
CUHTe3a POTOCUMHTETUYECKOrO annaparta. ?doTOCMHTETUYECKNE
cumburoTnyeckme knybeHbkoBble? 6akTepumn Bradyrhizobium sp.

5.2.2 MNpaktnyeckne

3aHATUS (CeMUHapbl)

Ne HaumeHoBaHwue . Tpyno-
TemaTuka NpaKkTUYeCcKnx 3aHATUN €MKOCTb,
n/nm | pasgena AMCUMnivHLI a4
BropasHoobpasue, rmobanbHble HULWM NPOKapUOT 1 UX POSb B
1 | buopasHoobpasne. Buocdpepe, KMU3HN YENOBEKA, XKUBOTHBIX U PACTEHUI. 6
MonekynspHble 1 CTPYKTYPHbIE acnekTbl OpraHm3aumm apxemn.
OKCTpemanbHO-TepMOUITbHBIE U TMIEPTEPMOMUITBHBIE apXew,
meTabonuanpyowme coeguHeHmns cepbl. MeTaHoGpasyowue
2 | Apxen. apxeun. OKcTpemanbHo-ranogubHble apxen. SKCTpemarnbHO- 6
aunpodunbHble U TepMoUIbHbIE apXen. YHUKanbHas nmHus
dunel Crenarchaeota. lomeH Bacteria. Baktepun, obpasytoLiue
3HAOreHHble cnopbl. AKTUHOGakTepuK. MNaHKTOMULETHI.
Mapa3nTnam kak 06pas XM3HN HeKOTOpLIX BakTepuii. BakTepun -
3HO0- M 3KkToNapa3nTbl bakTepunt. 8. Mukonnasmbl. ICTUHHbIE
3 MwukpoopraHuambl. 6

OKcureHHble oToTpodHbIe BakTepun n3 cunsl Cyanobacteria.
"ennobakrepun KBasu-gotoTpodHble a3pobHble GakTepum

5.2.3 JlabopaTopHbI NPaKTUKYM HE npedyCMOompeH
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5.2.4 CamocTodaTenbHas pabota obyyaroLmxcs

No HanmeHoBaHve Bug CPO Tpygo-
n/n | Paspena aucunnanHel €MKOCTb,
yac
lMpopaboTka maTepmanoB MO nekuusMm, ydyebHukam, yd4ebHbIM 4
1 BuopasHoobpasue. nocobusam
[MoaroToBka K NpakTU4eckMm/nabopaTtopHbIM 3aHATUAM 4
[omalwHee 3agaHune, pedepat 4
lMpopaboTka maTepmanoB MO nekuusMm, ydyebHukam, yd4ebHbIM 4
2 Apxeu. nocobusam
[MoaroToBka K NpakTu4eckMm/nabopaTtopHbIM 3aHATUAM 4
[omalwHee 3agaHune, pedepat 4
lMpopaboTka maTepmanoB MO nekuusMm, ydyebHukam, ydebHbIM 4
3 | MukpoopraHusmeil. nocobusm
[MoaroToBka K NpakTu4eckMm/nabopaTtopHbIM 3aHATUAM 4
HomaluHee 3agaHue, pedepat 3

6 Y4yeOHO-MeTOOMYEeCKOE U UH(pOpMaULUMOHHOEe obecnevyeHue AOUCUUNIIUHBI
(moayns)

[Ansa ocBOEHWs1 ANCUMNNNHBI 06Yy4aoLWLMIACA MOXET UCNOSb30BaThb:

6.1 OcHOBHasa nuTepartypa

Tonunn, M. B. O6bwasn 6uonorus : yyedbHoe nocobue. — Crasponons : CTTMY, 2020.
— 184 c. https://e.lanbook.com/book/195053

6.2 flononHuTenbHasa nutepaTtypa

KopsirvH, KO. B. MNo4vBeHHas 6uonorunsa : ydebHoe nocobue. — lMeHsa : MrAY, 2015. —
230 c. https://e.lanbook.com/book/142159

CaHuTapHast Mmkpobuonormsa nuLEBbIX NPoAyKToB : y4ebHoe nocobue (rpud YMO) /
P. I'. TocmaHoB, H. M. Konbives, . ®. Kabupos, A. K. ManuynnuH. — 2-e uag., uenp. —
CaHkT-leTepbypr : JlaHb, 2022. — 560 c. https://e.lanbook.com/book/211853

OpraHusauusi  cUCTEMbl  KOHTPOMS  UH(PEKUMOHHbIX  6GonesHen, NpUMEHEHMUS
aHTUMUKPOOHBIX npenapaTtoB M Npou3BoAcTBa OesonacHoOM MNpPOAyKUMM CBUHOBOACTBA
cnpaBoyHuk / M. T. Acnangusposa, B. H. AdoHwowknH, B. WN. banabaHoBa [v ap.] ;
coctaButenm A. A. CrekonbHukoB, C. B. LWenetkuHa. — CaHkTt-leTepbypr : Cl6ryBwm,
2020. — 536 c. https://e.lanbook.com/book/156055

6.3 lMepeyeHb Yy4eOHO-meTOAMYECKOro obecrnevyeHus AONA CaMOCTOATENIbHOWU
paboTbl obyyarLwmxcs

LWysaesa, I. . Mukpobuonormus ¢ ocHoBaMn BruoTexHonornm (Teopusi U NpakTuka) :
y4yebHoe nocobue. — BopoHex : BIryur, 2017. — 315 C.
https://e.lanbook.com/book/106792, http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2739

6.4 [lepeyeHb pecypcoB WHMPOPMALUOHHO-TENEKOMMYHUKALUOHHON CeTU
«MHTepHeT», HEOOXOANMBIX ANsi OCBOGHUA AUCLUNIINHBLI (Moayns)

HavmeHoBaHue pecypca cetu «IHTepHeT» ONEeKTPOHHbIV agpec pecypca
HayyHas anekmpoHHasi bubnuomeka http://www.elibrary.ru/defaulttx.asp?
ObpasosameribHas rinamgopma «FOpadlim» https://urait.ru/

OEC «JlaHb» https://e.lanbook.com/

AUBEC «Meezallpo» https://biblos.vsuet.ru/MegaPro/Web
Caum MuHucmepcmea HayKu U 8biclie2o http://minobrnauki.gow.ru
obpasoeaHus PO

SAnekmpoHHas uHgopmayUuoHHO-0bpa3oeamesibHas http://education.vsuet.ru

cpeda ®60Y BO «BI'ynut

6.5 [lepeyeHb MHMOPMALUOHHLIX TEXHONOIMW, UCMNOMb3yeMbIX MNpuU
ocyliecTBneHMn obpasoBaTenibHOro npouecca no AuUcuuniuHe (Moaynko), BKroYas
nepevyeHb MNpPOrpaMMHOro obGecneyeHusi, COBpPEeMEeHHbIX npodeccuoHanbHbIX 6a3
AaHHbIX U UHPOPMALIMOHHbIX CNPaBOYHbIX CUCTEM
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https://e.lanbook.com/book/195053
https://e.lanbook.com/book/142159
https://e.lanbook.com/book/211853
https://e.lanbook.com/book/156055
https://e.lanbook.com/book/106792
https://urait.ru/
https://e.lanbook.com/
https://biblos.vsuet.ru/MegaPro/Web

lpu

usyqeHuu
co8peMeHHble MpogheccuoHarbHble 6a3bl

oucyunsuHbl  ucronb3yemcs  rpozspaMMHoe  obecrieqyeHue,

OaHHbIX U UHQOPMaUUOHHbIEe CrpasoyHble

cucmembl: OUOC yHusepcumema, 8 moM 4ucsie Ha base npoepamMMHOU nnamgopmMbl
«Cpeda anekmpoHHo20 oby4yeHusi 3KL», aemomamu3uposaHHasi uUHgopmayuoHHas ba3a

«MMHMepHem-mpeHaxxepbi»,

«MlHmepHem-sk3ameH» U (ykazamb  cpedcmea,

np.

Heobxo0uMebl O peasniusayuu OUCUUNIUHbI).

anI oCcCBO€HUMn AONCLUUMTIUHDbI

ncnonb3yertcAaA JIMUEH3NOHHOE U OTKpbITOe

nporpammHoe obecnevyeHue:

Mporpammbl

JinueHsun, PeKBU3NTbI NoAaTBepXxAaarLwero JOKyMmeHTa

Adobe Reader XI

(6ecnnatHoe IM0)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html

AnbT ObpasoBaHue

Jnuensuna Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo»

Microsoft Windows 8

Microsoft Windows 8.1

Microsoft Open License

Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 License
No Level#61280574 ot 06.12.2012 .
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office
Professional Plus 2010

Microsoft Open License

Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #48516271 ot 17.05.2011 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

Microsoft Open License

Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #61181017 ot 20.11.2012 r. https://www.microsoft.com/ru-
ru/licensing/licensing-programs/open-license

Microsoft Office 2007
Standart

Microsoft Open License

Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-
license

Libre Office 6.1

JNnueHsuna Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo» (Bknio4eH B yCTaHOBOYHbIV NakeT
onepaumnoHHon cuctemel AnbT O6pasoBaHme 8.2)

CnpagoYHo-rpaeosbie cucmemMsi

Mporpammbl

JInueH3nn, peKBM3nTLI NOATBEPKAAIOLIEro 4OKYyMeHTa

CnpaBoyHble npaBoBas
cuctema «KoHcynbTaHT
Mnoc»

[oroeop o coTpygHudecTBe ¢ “UIHPOopMCBSA3b-4epHO3eMbe”, PermoHanbHanbHbIn
NHEOPMALIMOHHBIN LIEeHTP 06LLEePOCCUNCKON CEeTU pacnpoCTPaHEHNss NPaBoOBON
nHgopmaumm KoHcynetaHT MNtoc Ne 8-99/RD ot 12.02.1999 1.

7. MaTepMaanO-TeXHM‘-IeCKOG obecneyeHne AUCLUMNIIUHLI

YyebGHas ayputopusa ans
npoBeAeHUsi y4eOHbIX
3aHaTUM Ne403

HoyTt6yk, mynsTumMeaunHbin npoektop ACER, akpaH. Komnnektsl mebenu ans
yyebHoro npouecca. Anbt ObpasoBanue 8.2 [JlnueHaunsa Ne AAA.0217.00 r. no
«BbeccpouHo»], Libre Office 6.1 [JTuueHana Ne AAA.0217.00 ¢ 21.12.2017 r. no
«beccpoyHo» (BknioveH B yCTaHOBOYHbIW NakeT onepaLoHHON CUCTEMbI
AnbT O6pasoBaHue 8.2)].

YyebHas ayputopus ans
npoBeAeHUst y4eOHbIX
3aHsaTUM Ne434

KomnbtoTep, HOyTOYK, MynbTuMeaninHbi npoektop ACER, akpaH. KomnnekTbl
mebenn ans ydebHoro npouecca. AnbT ObpasoBanue 8.2 [JueHana Ne
AAA.0217.00 r. no «beccpoyHo»], Libre Office 6.1 [JInueHana Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo» (BkntoveH B yCTaHOBOYHbIV NakeT
onepauunoHHon cuctembl Anbt ObpasoBaxue 8.2)].

MomelweHue ansa
camocTosiTeNIbHOM
paboTtbl Ne 416

KomnbtoTepbl - 2 WT., HOYTOYK, MynbTumeaunHbin npoektop ACER, akpaH.
Komnnektbl mebenu gnsa yuebHoro npouecca. AnbT O6pasoBaHue 8.2
[InueHsna Ne AAA.0217.00 r. no «beccpoyHoy], Libre Office 6.1 [JlnueHsna Ne
AAA.0217.00 ¢ 21.12.2017 r. no «beccpoyHo» (BknoveH B yCTaHOBOYHBIV
nakeT onepaunoHHon cuctembl AnbT ObpasoBaHue 8.2)].
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http://eopen.microsoft.com/
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http://eopen.microsoft.com/
http://eopen.microsoft.com/

8 OueHo4YHble MaTepuanbl Ansi NPOMEXYTOYHOW aTTecTauum obyyvarowmxcs no
aucumnnuHe (moaynio)

OueHouHble maTtepuansl (OM) ang agucumnivHbl (Mo4yns) BKMOYaKoT:

- nepeyeHb KOMNETEHUWA C yKasaHWeM WHOWKATOPOB [OOCTMXEHUS KOMMETEHLWN,
3TanoB Ux opMUPOBaHUA B NpoLiecce OCBOEHNsI 06pa3oBaTeNbHON NPorpamMmbl;

- OMucaHue LwKan oueHNBaHus;

- TUNOBbIE KOHTPOSbHbIE 3aJaHNs UNKU WHble MaTepuarbl, HeobxoauMble ANA OLEHKU
3HaHWW, YMEHWUWN, HABbLIKOB;

- MeToAuYeckue Martepuansl, onpefenslowue npouenypbl OLEHUBAHUA 3HAHWN,
YMEHWI, HAaBbIKOB U (UNK) OMblTa OeATENbHOCTN.

OM npegcTtaBnsioTCA OTAENbHLIM KOMMMEKTOM UM BXOAAT B cocTaB pabouen
nporpamMmmbl AUCUMNNNHBLI (Moayns).

OueHouyHble maTepuanbl hopmupytoTes B cootBeTcTBum ¢ N BI'YUT «[lMonoxeHne 06
OLEHOYHbIX MaTepuanax».
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NMPUNOXEHUE
K pabo4yen nporpamme

1. OpI'aHVI3aL|,VIOHHO-MeTOFI,VI‘-IeCKVIe AaHHble AUCUMNNUHbI AN OYHO-3a04YHOM

copMbI 06yUHeHus

1.1 O6bembl pas3nuyHbiX ¢opMm y4yeOHOM paboTbl

CcoOTBeTCTBUU C y‘-IeGHbIM nnaHoOM

n BUAbl KOHTpONA

O6Lwaga TpyaoemMKoCTb ANCLMMMNHBI (MOLYNSA) cocTaBNsAeT 3 3a4eTHble eauHULbI.

PacnpegeneHue
Buabl yue6HOM paboThl Bcero TPyROEMKOCTH MO
aK. v ceMmecTpam, ak. 4
1 cemecTp
Obwas TpygoemMKoCTb AMCLUMNANHBI (MOAYNS) 108 108
KoHTakTHas paboTta B T. Y. ayaUTOPHbIE 3aHATUS: 30,9 30,9
Jlekuum 14 14
8 moMm 4ucrie 8 ¢hopme rpakmu4eckoli mod2o0mosKu - -
MpakTnyeckne/nabopaTopHble 3aHATUS 14 14
8 MOM YucJsie 8 hopmMe rpakmudeckol mod20mosKuU 14 14
KoHcynbTauum Tekywime 0,7 0,7
KoHcynbTaumv nepes 9k3ameHoM 2,0 2,0
Bud ammecmayuu (3K3amMeH) 0,2 0,2
CamocTosATenbHasa paboTa: 43,3 43,3
[MpopaboTka maTtepranoB No nekumsam, y4ebHukam, y4ebHbIM nocobusam 15 15
MogroToBka K NpakTU4ecknm/nabopaTopHbIM 3aHATUAM 14 14
JomaluHee 3agaHue, pedepar 14,3 14,3
NoaroToBKa K 3K3aMeHY (KOHTponb) 33,8 33,8
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Buonorus Pa3fMMYHbIX TAKCOHOMUYEeCKUX rpynn MMKpoopraHm3moB

HanpaBneHune noarotoBkKu
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1 NMepeyeHb KOMNETEeHLUI C YKa3aHMeM 3TanoB ux oopmMmnpoBaHus

Ne Kon HavmeHoBann | Kog ©  HaumMeHOBaHWe  uvHOMKaTopa  LOOCTMXKEHUS
n/m | Komnet | e KoMneTeHummn
€HUMM | KOMNeTeHumnn
1 MKe-1 | CnocobeH MO1mke1 - Wicnonb3yeT npakTU4eckne HaBblKM B
OpraHn3oBbIBa | OpraHu3auun n ynpasneHuu Hay4HO-
Tb n | nccnegoBaTenbCKUMU n NPOn3BOACTBEHHO-
ynpaensaTb TexHonornyeckummn pabotamu, B TOM 4ucne npu
Hay4HO- npoBeaeHNN 3KCNEPUMEHTOB B 061acT NporpeccmuBHbIX
nccnepoBarten | TEXHONOrMM NPOU3BOACTBA M NEPCNEKTUBHBIX NPOAYKTOB
bCKMMU NUTaHUS
pabotamu, B |WMO2nks.1 - [MpoBOAMT NaTEHTHblE WCCRNedoBaHUs U
TOM 4YUCne NpU | onpedeneHne  nokasatenem  TEeXHUYECKOro  YPOBHSA
npoBeaeHnn NPOEKTMPYEMbIX OOBLEKTOB TEXHOSMOMMU WM NPOAYKLUUM C
3KCNEPUMEHTO | Lenbto  OoPOpMIeHUs 3asiBOK Ha uM30bpeTeHus U
B, NPOMbILLSIEHHbIE 06pa3ubl U NATEHTHbLIX AOKYMEHTOB MO
opopMneHun | pesynbtatam  pa3paboTKM  HOBbIX  TEXHOMOrMYeCKMX
paunoHanu3aT | peleHUn, TEXHOMOMMM W HOBbIX BWAOB MNPOAYKTOB
OPCKMX nMUTaHnss, B TOM 4WUCNE€ Ha BbICOKOTEXHOMOIMYHOM
npeanoxeHun | obopyaoBaHun
n 3aaBoK Ha | MO3nks-1 - Odopmnget pauuoHanun3aTtopckue
N300peTeHns | NpearioXeHuss Mo  COBEPLUEHCTBOBAHUIO  TEXHOMOTUM
NPOM3BOACTBA HOBbIX BWAOB MPOAYKTOB MNUTAHUSA U
NpoBOANT UCCNeaoBaHNs No 3a4aHHOW TemaTuke, B TOM
4yuncre Ha BbICOKOTEXHONOrMYHOM 060pyaoBaHum
NO4nke1 - ObpabaTbiBaeT M aHanuaupyeT MOfyyYeHHble
AaHHble C WCMNONb30BaHMEM COBPEMEHHbBIX MeTOO0B
aHanusa uHOpMauMM U UHTEPNPEeTUPYEeT B KOHTEKCTE
BblbpaHHOM 06nactn NpodeccrMoHanbHOM U/MNn Hay4YHON
chepbl
Kon n HanmMmeHoBaHue | PesynbTaTtbl 06y4eHns (nokasaTtenun oLeHMBaHUS)
nHanKaTopa AOCTUXKEHUS
KOMNeTeHunmn
WO 1nks-1 - McnonbayeT | 3HaTb: cnocobbl opraHM3auun 1 YynpaBrieHUs Hay4HO-
npakTuyeckune HaBbIKK B | MccrnegoBaTenbCkuMm n NPOM3BOACTBEHHO-
opraHusauum u ynpaseneHun | TEXHoMNormyeckumm pabotamu, B TOM 4ucre npu

Hay4HO-UccneaoBaTesibCKMMA
7 npon3BoaCTBEHHO-
TEXHOJTOTNM4YECKNMU pa6OTaMVI,
B TOM 4uUcCIrie npun npoesengeHunn

9KCNepuMMeEHTOB B obnactu
NMPOrPEecCUBHbIX  TEXHOOMN
npon3soacTBa n
NepcrnekTUBHbIX NpoayKTOB
nMTaHus

nposegeHnn 3KCrnepuMmeHToB B obnactu NnporpeccmBHbIX
TEXHOMOormm npon3BoacTBa M MNMepCnekTuBHbIX NMPOAOYKTOB
NnATaHnA

YMeTb:  MCMonb3oBaTb  MpPaKTUYECKMEe  HaBblkM B
opraHusauum n ynpaeneHum Hay4Ho-
nccrnegoBaTenbCKUMU 7 NPON3BOACTBEHHO-
TeXHonornyeckumm pabotamu, B TOM uYucne npu

npoeegeHnMnn aKCnepmmeHToB B obnactu NpPOorpecCcnBHbIX
TEXHONOorMm npon3BoacTBa M MNMEPCNEeKTUBHbIX MPOAOYKTOB
NMNTaHNA

BnapeTb: NpPakTM4eCKMMn HaBblkaMW B OpraHn3auum wm
ynpasJieHnn Hay4YHO-UccnegoBaTesibCKUMU n




NPOU3BOACTBEHHO-TEXHOMNOMMYECKUMN paboTamu, B TOM
yucrne npu NpoBeAeHUM ISKCNEPUMMEHTOB B obnacTtu
NPOrpeCccmBHbIX TEXHOMOMNI npoun3BoacTBa 7
nepcnekTUBHbIX NPOAYKTOB NUTaHUS

NO2nke-1 - Mposoant
naTeHTHble UccnegoBaHNa W
onpegenexve nokasaTtenemn
TEXHUYECKOro YPOBHS
NPOEKTUPYEMbIX obbekToB
TEXHOSOrMM U NPOAYKUUM C
uenbo odOpMIeHUs 3adaBOK
Ha n3obpeTteHns n
NPOMbILLSIEHHbIE 06pa3ubl ©

3HaeT: CTpykTypy MaTeHToB W
B3aMMOCBSA3b APYr C APYrom

nXx JIOTNM4EeCKYyHro

Ymeer: npoBOANTb NMAaTE€HTHblE UCCrnegoBaHNA U OLUEHKY
TEXHNYECKOro YPOBHA NPOEKTUPYyeEMbIX 00bekToB
TEXHONOIMM 1 npoayKunn

Bnageet: HaBblkaMu CaMOCTOSITENBHOIO COCTaBNEHUS
3a8BKM Ha usobpeteHne PP mnu Ha mexgyHapoaHOro
YPOBHS no  pesynbtatam pa3paboTku HOBbIX
TEXHONMOMMYECKNX PELUEHUIN, TEXHOMNOMMIA N HOBbIX BUOOB

MaTeHTHbIX [AOKYMEHTOB MO | NpOAYKTOB MUTAHMS XXMBOTHOMO MPOMCXOXAEHUS
peaynbTartam pa3paboTku

HOBbIX TEXHOMNOIMYECKMX

peLleHnn, TEXHONOrnmn "

HOBbIX ~ BWOOB  MPOAYKTOB

nUTaHus, B TOM 4uUCre Ha

BbICOKOTEXHOMOrMYHOM

obopynosaHum

NO3nks-1 - OdopmnseT | 3HaeT: nocrnegoBaTeNbHOCTb U YCMOBUS  NPaBOBOro
paunoHanuaaTopckme ohopmMIeHuns HeTPaaULNOHHbIX 006bekToB
npeanoxeHus no | MHTEeNNeKTyanbHON coBCTBEHHOCTU (B T.u.
COBEPLUEHCTBOBAHUIO paunoHann3aTopCcknx MNpeasioKEHUN U CEeKPeToB «HOY-
TEeXHOMornm NpOn3BOACTBA | Xay»)

HOBbIX ~ BWOOB  MPOAYKTOB | YMEEeT: COCTaBnsATb [AOKYMEHTauui AOnsi npaBOBOW
nMTaHus n MPOBOAMUT | OXpaHbl HETPAAULMOHHbLIX OOBEKTOB MHTENNEKTyanbHOM
nccnegoBaHuss No  3aaHHOM | cCOOCTBEHHOCTU (B T.u. paunoHann3aTopcKnx
TemMaTuke, B TOM 4UCME Ha | NpeanoXeHun n cekpeToB «HOY-Xay») no
BbICOKOTEXHOMOrMYHOM COBEPLUEHCTBOBAHUIO TEXHOMOMMN MPOM3BOACTBA HOBbIX
obopyaoBaHum BMOOB NPOAYKTOB NUTAHUS XXKMBOTHOIO NMPOUCXOXAEHMS

Bnageet: HaBblkamMu COBEpLUEHCTBOBaHUA TEXHOMNOrnu
NPOM3BOACTBA HOBbIX BWAOB NPOAYKTOB  MUTaHMUA
XWBOTHOIO MPOUCXOXAEHMA 3@ CYEeT WCMNOoNb30BaHUA
HeTpagULMNOHHbIX 06BbEKTOB WHTENNeKTyansLHom
cobCcTBEHHOCTH (B T.u. paunoHanmn3aTopcKmx
NpeasiIoKEHUN N CEKPETOB «HOY-Xay»)

NO4nke1 - OGpabatbiBaetr wu
aHanusunpyet Nofy4YeHHble
JaHHble C UCronb30BaHUEM
COBpPEMEHHbIX MeTon0B
aHanusa NHopMaLunn n
WHTEPNPETMPYET B KOHTEKCTE
BblOpaHHOM obnactu
npodeccmnoHasnbHoOn n/vinn
Hay4YHoW cpepbl

3HaeT: coBpeMeHHble MeToAbl aHanu3a MHdopmauuu; -
0COBEHHOCTM OCHOBHbIX TPYMM MPOKapUOT M UX POfb B
aKocucTemax

YMeeT: aHanu3npoBatb  MNOSiydYeHHble  AaHHble C
UCronb3oBaHMEM  COBPEMEHHbIX MeToOOB  aHanuaa
WHOpMaUUK;  OPUEHTUPOBATLCA B creumanbHOn
Hay4YHOW W MeToAMYecKon nuTepatype no Npodounio
NoAroTOBKM U CMEXHbIM BOMPOCaM; OPUEHTUPOBATLCS B
npobnemax TakCOHOMUNYECKOro pacrnonoxeHus
MUKPOOPraHM3mMoB, B COBPEMEHHbIX HanpaBfieHUsIX B
cuctemaTuke 6Gaktepui M apxerm M NONYNAUMOHHO-
BMonorMyeckon N TaKCOHOMUYECKOW KOHUEeNUUsx Buaa y
NPOKapuoT; - NPUMEHATb NOSTyYEHHbIE B XO4Ee OCBOEHUS
ANCLUMNIIHBI 3HaHUSA B Hay4HO-NPaKTU4eCKon
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OeATesibHOCTU

Bnageet: HaBblkamMu  mHTepnpeTauum  NOyYEHHbIX
AaHHbIX C UCNONb30BaHWEM COBPEMEHHbIX METOLOB
aHanusa uHOpMauuu; TEOPETUYECKMMUN 3IHAHUAMU O
FOPM3OHTANIbHOM  TPAHCMOPTE T[EHOB Yy MpPOKapwOT,
macwTabax reHeTmyeckoro obmeHa y baktepuin n apxem
n aBonoumn  BakTepuanbHOr0 reHoma; HaBblKaMu
noeHTUKauMm MuUKpoopraHMamMoB B nabopaTopHbIX ©
NPOM3BOACTBEHHbIX YCIOBUSAX

2 I'IacnopT OLeHO4YHbIX MaTepuanoB no gucuunriimHe

Ne Pasgenbl NHoeke OueHo4YHble MaTepuarnsl TexHonorusa/npoueaypa oueHUBaHUs
n/n ONCUMNINHBI koHTponupye HanmeHoBaHue NeNe (cnocob koHTpons)
Mow 3agaHuii
KomMneTeHuu
n (unn ee
yacTn)
1 MKe-1 Tecmosoe 1-11
3adaHue bnaHoyHoe unu KoMnbomepHoe
TecmupoeaHue
MpoueHTHasa wkana.
0-100 %;
lMucbmeHHnbI 31-42 0-59,99% - HeyOOBNETBOPUTENLHO;
BrnopasHoob6pa3s omeem 60-74,99% - yooBreTBOPUTESIBLHO;
ne 75- 84,99% -xopoLuo;
85-100% - oTnnyHo.
CobecedosaHue 60-70 lMpoeepka npenodasamenem
(soripocsi 0ns OTmeTka B cucteme
3ayema) «3a4YTEHO — HE 3a4YTEHO»
2 MKe-1 Tecmosoe 12-14
3adaHue
TTUCBMEHHBIT 43-25 bnaHoyHoe unu KoMnbomepHoe
omeem TecmupoesaHue
MpoueHTHaa Wwkana.
0-100 %;
0-59,99% - HeyOOBNETBOPUTENLHO;
Apxei 60-74,99% - yooBreTBOPUTESILHO;
75- 84,99% -xopoLwuo;
85-100% - oTnnyHo.
CobecedosaHue 71-75 lpoeepka npenodasamenem
(sonpockl Ons OTmeTKa B cucteme
3ayema) «3a4YTeHO — He 3a4TEeHO»
3 MKe-1 Tecmosoe 15-30
3adaHue BnaHoyHoe unu KoMnbomepHoe
TecmuposaHue
MpoueHTHaa Wwkana.
0-100 %;
MUKpOOpraHam lMucbmeHHnbI 46-60 0-59,99% - HeyoOBNETBOPUTENBHO;
" omeem 60-74,99% - yooBrneTBOPUTESLHO;
75- 84,99% -xopoLwuo;
85-100% - oTnnYHO.
CobecedosaHue 76-90 lpoeepka npernodasamenem
(soripocsi Onisi OtmeTKa B cucteme
3ayema) «3a4YTEHO — HE 3a4YTEHO»
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Pedepar 97-104 OTmeTKa «HeyaOoBNeTBOPUTESLHO,
yOOBMNETBOPUTENBHO, XOPOLLIO,
OTIIMYHOY

3 OueHoYHbIe MaTepuanbl Ans npome)KyTquoﬁ aTTecTauun.

TunoBble KOHTPOSNbHbIE 3afaHMA WNU UHble MaTepuanbl, Heobxoaumble ANA
OLEHKU 3HaHMW, YMEHWUN, HaBbIKOB U (UNN) onbiTa AEATENIbHOCTU, XapaKTepU3yHLKnX
aTanbl ¢opMUpOBaHUA KOMNETeHUMM B nMpouecce OCBOeHUss obpasoBaTenbHOMN
nporpamMmbl

ANna OuEeHKM 3HaHUW, YMEHWN, HaBbIKOB CTYLEHTOB MO OUCUUNMNHE MPUMEHSAETCH
GanbHO-penTMHroBasa cuctemMa oLueHKn cOOpMMUPOBAHHOCTN KOMMNETEHLUMN CTyAEHTA.

BanbHO-penTuHroBas cnuctema OLEHKM OCYLLECTBIISIeTCA B TeYeHne BCcero cemectpa npu
NpoBeAEeHUN ayAUTOPHBIX 3aHATUA U KOHTPONSA camocTosTenbHon paboThl. MNMokasatenamm OM
ABNAOTCA: TEKYLLMI ONpoC B BUAe cobeceaoBaHms Ha nabopaTtopHbiX paboTax u BbINOSIHEHNS
TeCTOBbIX 3agaHun. OLEHKN BbICTABMAKTCA B COOTBETCTBMM C rpadMKOM KOHTPOMS TeKyLuen
yCneBaeMoCTU CTYAEHTOB B aBTOMaTU3MPOBaHHYK cuctemy 6a3 aaHHbix (ACYBL) «PentuHr
CTYOEHTOBY.

Obyuvatowmncs, Habpaswun B cemectpe 6onee 60 % OT MakcMmaribHO BO3MOXHOW
6anbHO-PENTMHIOBOW OLIEHKM paboThbl B CEMECTpe MnosiyvyaeT 3a4eT aBTOMaTUYECKM.

CtyoeHT, HabpaBLlmi 3a Tekylyto paboTy B cemectpe MmeHee 60 %, T.K. HE BbINOMHWN
BCO paboTy B ceMmecTpe no o0bekTUBHbLIM NpuynHam (6onesHb, ouynansHoe ocBoboXaeHne
M T.N.) JonyckaeTca [0 3a4yeTa, OOHAKO €My [OMOMHUTENbHO 3adalTCd BOMPOCHbl Ha
cobecenoBaHuun nNo pasgenam, BbIHOCUMbIM Ha 3a4erT.

ATtTecTtaumsa oby4varolleroca no AuCUUNNHE NPOBOAUTCA B (POpME TECTUPOBAHUA U
npegycMmatpuBaeT BO3MOXHOCTb nocregyroulero cobecegosaHna (3adeta). 3ayeT npoBoauTCA
B BMAe TECTOBOro 3agaHusa unu cobecenoBaHus.

Kaxxabih BapmaHT TecTa BkrtodaeT 20 KOHTPOSbHbIX 3a4aHUK, U3 HUX:

- 7 KOHTPOJSIbHbIX 3a4aHNN Ha NPOBEPKY 3HAHWUN;

- 7 KOHTPOSIbHbIX 3a4aHN Ha NMPOBEPKY YMEHWI;

- 6 KOHTPOJSIbHbIX 3a4aHNN HA NPOBEPKY HABLIKOB.

B cnyyae HeynoBneTBopuTENbHOW cAavn 3adeTa CTyAEeHTY NpeaocTaBnseTcs npa.o
NMOBTOPHOW COA4yM B CPOK, YCTAHOBMEHHbIM ONS NUKBMAAUUN akageMUYeCcKon 3aJ0SPKEHHOCTU
no utoram COOTBETCTBYyHLEN ceccuun. [py NOBTOPHOM caaye 3ayeta KONM4ecTBO HabpaHHbIX
CTyAeHTOM 6annoB Ha npeabiayLemM 3a4eTe He y4YMThbiBaeTCS.

3.1 Tecmsbi (mecmoesbie 3adaHusi)

3.1.1. lughp u HaumeHo8aHUe KOMIemeHyuu

[1Ke-1 CnocobGeH opraHu3oBbiBaTb W YNpaBnsaTb Hay4HO-UCCEeLOoBaTENbCKUMM
paboTamu, B TOM YMcCne npu NpoBeAEeHUM IKCMEPUMEHTOB, OCPOPMIIEHNN PaLMOHANM3aTOPCKUX
npeanoXxXeHnn n 3asBOK Ha N3obpeTeHns

Ne TecToBoe 3afjaHne c BapmaHTaMu OTBETOB U NPaBuUIibHLIMU OTBETAMMU
3agaHus
1 lMpouecc npespalleHre OpraHNYecKknX COeAMHEHUN U3 HeopraHUYecKux 3a CYeT 3Heprun ceeta

HasblBaeTcs:
1) ®oTocuHTeE3,

2) doTonepuoaunsm,
3) NomeocrTas,

4) ®oToTpONU3M.

2 dakTopbl HEOPraHWYEeCKON cpeabl, BNUSIOWME Ha XU3Hb U pacnpOCTPaHEHUE XMBbIX OPraHM3MOB,
Ha3bIBaoT:
1) AGnoTnyecknmm,

19



2) XXvBbimu,
3) AHTPOMNOreHHbLIMMU,
4) BUoTn4eckumm.

3 BceagHble opraHnamel:
1) OeTtputodparuy,
2) darouunThl,
3) NMonudparm,
4) MoHodarm.
4 Buabl, obnagarowmne orpaHMYeHHbIMM apeanamMy pacnpocTpaHeHus:
1) YBuksucTsl,
2) KocmononuTsl,
3) PenukTbl,
4) QHAEMUKN.
5 3.CoBokynHocTb 0cobei 0aHOro B1aa, HacenswLLmMx onpeaeneHHoe NpoCTPaHCTBO:
1) Skocucrema.
2) dutoHuMabl.
3) M'mpgpobnoHTamn.
4) Nonynsauwus.
6 MocnepoBatenbHas cMeHa 6MOLIEHO30B:
1) Ctauus,
2) dnykTauus,
3) Ocumnauus,
4) CyKueccusa.
7 bakTepuu aTo:
1) MukpoopraHuambl, He uMetrome ocpopMIEHHOro Aapa,
2)OTHOCATCA K 3yKapuoTam,
3)meloT agepHyto 060MouKy,
4)1metoT kancug.
8 (OCHOBHOW TaKCOHOMUYECKON eANHNLEN B MUKPOBUONOrMn aenseTcs:
1)Bua
2)Pog
3)CemelicTBo
4)Mopsagok
9 Bupychi:
1) OTHOCATCA K 3ykapuoTam
2) NmetoT a8po ¢ saepHor 060104KoM
3) B naTtonoruu Yenoseka He y4yacTBYIOT
4) Menb4anme MMKPOOPraHU3Mbl, He UMeloLMe KITeTOYHOIo CTPOEHUs
10 lMonoBoe pasMHOXeHWE OPraHN3MOB 3BOSOLIMOHHO Bonee NPorpeccMBHO, Tak Kak OHO:
1) cnocoBCTBYET UX LUMPOKOMY pacrnpOCTPaHEHUIO B MpMpoae
2) obecneuunBaeT BbICTPOE yBENNYEHNE YNCTIEHHOCTH
3) cnoco6cTBYET NOSABNEHUIO 6OMNbLIOrO pa3HOOOpa3nusA reHoTUNOB
4) coxpaHsieT reHeTM4ecKy cTabunbHOCTb BUaa
11 3. MukpoopraHmambl OTHOCAT K LlapcTBaM:
1) npokapuoT
2) aykapuoT
3) BupycoB
4) BceM nepevyncrieHHbIM
12 K nomeHy «Eucarya» (3ykapuoTbl) OTHOCAT:
1) Fungi (rpu6bl)
2) Protozoa (npocTeniume)
3) Bacteria (ucTuHHbIE BakTepun)
4) Archaebacteria (apxebakrepum)
13 K npokapuoTam OTHOCAT AOMEHbI:
1) Fungi (rpnbbi)
2) Protozoa (npoctenine)
3) Bacteria (McTUHHBbIE GakTepum)
4) Archaebacteria (apxe6akrepum)
14 K kneTo4HbIM hopmam MMKPOOPraHM3MOB HE OTHOCAT CreayroLme JOMEHbI:

1) NCTUHHBIX BakTepuin (aybakTepun)
2) apxebaktepui

3) aykapuoTt
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4) npuoHoB

15

CkonbKo cyLLecTByeT rpynn naToreHHbIX 6buonorudeckmx areHtos (MNBA) ang yenoseka:
1)3
2)4
3)5
4)6

16

COBOKYNHOCTb MWKPOOPraHU3MOB C BHYTPUBMAOBBLIMW WM HACNEACTBEHHLIMW OTAMYUAMWU MO
aHTreHHbIM CBOMCTBAM Ha3bIBatoT:

1) Guosap

2) cepoBap

3) akoBap

4) pesncTteHcBap

17

B kakux onTumanbHbIX eAnHULAaxX N3MepSIOT pasmepbl 6akTepuii:
1) Mm

2) MKM

3) HM

4) nm

18

Ha ponto HK B Hykneouae 6akrepuii NpUXoanTCS:
1) okorno 10%
2) okono 20%
3) okono 30%
4) okono 60%

19

Mepeuncnute rpamnonoXmTeNbHbIE NaNoYKu:
1) cTadnNOKOKKM

2) nakro6auunnbl

3) KMLWeYyHasa nanoyka

4) KnocTpmuaumn

20

B yem ocobeHHOCTb CTPOEHUSA MUKONMNa3M:
1) He umetloT annaparta nepeaBuxeHns

2) HEe NMEIOT BblPaXXEHHOW Kancynbl

3) He MMEeKT KNeTOYHOM CTEeHKMU

4) He umetoT pubocom

21

YkaxuTe pyHKunm cnop 6aktepuin:

1) cnocob pasmMHOXeHUs

2) 3anac nuTaTenbHbIX BeLeCcTB

3) yyactune B metabonuave

4) coxpaHeHue BUga npu HeGnaronpuATHbLIX YCNOBUSAX

22

Onsa rpuboB xapakTepHo:

1) OTCYTCTBME KNETOYHOMN CTEHKU

2) BbICOKOE cofepKaHMe XUTUHA B KIeTOYHOW CTeHKe
3) Hanuume Hykneounga

4) Hann4ne ochopMneHHOro aapa

23

YKaxuTe BO3MOXHbIE BUAbI MASHTUMUKAL NN MUKPOOPraHN3MOB:
1) mopdonormyeckas

2) buoxmmuyeckasi

3) reHeTu4eckas

4) BCe OTBETbI BEPHbI

24

BupwuoH npeacraensiet cobon:

1) monekyny OHK

2) monekyny PHK

3) kancug

4) NONHOLIEHHY0 BUPYCHYIO YacTuLy

25

XapakTtepuctuka obnumraTHblx aHaspoOoB:

1)Copepxat LMTOXpOMbI

2)B npucyTtcTBUM Kucnopopa norumbaror

3)[Mpu gericTBum kncnopoga obpasyerca Bofa, kKotopasi ryouT KneTky
4)0ns pocta Heo6Xx0OUM CONTHEYHbIN CBET

26

OCHOBHOW TaKCOHOMMUYECKMI METOA OKpacku bakrepun:
1)Mo Henccepy

2)Mo Npamy

3)IMo Mopo3osy

4)Mo Nedbdnepy
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27 Mnasmnga 6akTepun - 3TO:
1. KNEeTOYHbIA 3MEeMEeHT, HeCcylMUnU reHeTU4YecKyr UHdopmauuro, YHKLMOHUPYOLWUA U
pPa3MHOXarLWMNCA HE3aBUCUMO OT XPOMOCOMbI XO3IMHA
2. yyactok [JHK, cnocobHbIn camoCcTosATENIbHO MUTPUPOBATL M3 OAHOM MasMuabl B APYry0 BHYTPU
DakTepun, a Takke B XxpoMocomy unu 6aktepmodar; caMoCTOSTENBHO HE PENNMLMPYETCH
3. yuvactok [OHK, cnocobGHbIi nepemellatbCs B pasfiMyHble Y4acTKM XPOMOCOMbI GakTepuu,
CaMOCTOSITENbHO HE pennuuupyeTcs
4. OpraHoug, KOTopble y4yBCTBYET B CUHTE3€E SHEPIUN.
28 M3MeHUYMBOCTb Y MUKPOOPraHN3MOB MOXET BO3HMKaTb B pe3ynbrare:
1) moamdukaumin
2) myTaumn
3) pekombuHaummn
4) Bce nepevncrieHHoe BEpHO
29 TpaHcdopmauums - ato:
1. HeHacneaCTBEHHbIE N3MEHEHWST Kakoro - NMMbo nNpusHaka MMKpoopraHuama, npuobpetaemMbie UM
B pe3ynbTaTe COOCTBEHHOWN AEATENBHOCTU MM BO3AENCTBUS OKPY>KaloLLEen cpeabl
2. n3ameHeHns B nepeu4Hon cTpykType OHK MukpoopraHuama, Bbipaxatoweecss B HacneacTBEHHO
3aKpennéHHom yTpaTe UM U3MEHEHNN Kakoro —nmbo npuaHaka
3. nepeHoC reHeTU4ecKkom nHcopmaumm oT 6GakTepum - 4OHOPA K PeLUnMeHTy NocpeacTBOM
“ronbix“ dpparmeHToB AHK
4. nepeHoc reHeTU4eckoro Mmartepuana OT OakTepuy - OOHOpa K PeuunueHTy MnocpeacTBOM
OakTepnodaros
30 Mo NpoUCXOXAEHWIO pasnuyaT MyTauun:
1) npamble
2) obpaTHble
3) CNOHTaHHbIe
4) vHAYUMPOBaHHbIe
31 K MukpoopraHmamam, He MMELLUM KITETOYHOIO CTPOEHUs, OTHOCATCS:
OTBET — BUPYCHI
32 BakTepuu, nuTatoLwmecs 3a c4HeT roToBbIX OPraHUYECKUX COEANHEHNIA:
OTBeT — retepoTpodbl
33 Baktepuun, wucnonb3ylowme [N MNOCTPOEHWs CBOUX KNETOK [OWOKCUA yriepoga W gpyrue
OpraHn4eckue CoeauHeHUs:
OTBeT — aBTOTPODbI
34 CKOHCTpyvpoBan MMUKpOCKOM, yBUAEN 1 3apucoBan MUKpoGOB:
OtBeT — JleBeHryk
35 Tepmodunbl-aTo BakTeEpUN, pa3BMBaoLLMECs Npy TemnepaType:
OtBet — 50-70 rpagycos
36 MuKpoopraHmambl, 3aHUMalOLME MPOMEXYTOYHOE MOJIOXKEHME MeXAy MNINEeCHEBbIMU rpubamun m
bakTepuamu:
OTBeET — aKTUHOMULETHI
37 MukpoopraHuambl, pasnarawLlme OopraHuyeckne COeAMHEHUSI pPaCTUTENBHOMO U XMBOTHOIO
NPOUNCXOXAEHUS - 3TO:
OTBeT - canpoduThbl
38 MwukpoopraHnambl, pasBuBaroLLnecs Ha NOBEPXHOCTU PacTEHN, Ha3bIBaKOTCS:
OtBeT - Onudmtamu
39 Mpwn rpygHOM BCckapMvMBaHum npeobnagarowen MMKporiopor KULLIEYHNKA SBNSAOTCA:
OTBeT - GudmagymbakTepum
40 B coctaBe HopmanbHOM MUKPOOopbl BNaranuiia JOMVHUPYIOT:
OTBeT - nakTobakTepun
41 TeTpakoKK1- LUapoBUAHbIE MUKPOOPraHU3Mbl, PACNONOXEHHbIE MO ? WT..:
OTBET - NO YeTbipe
42 Kakne munkpoopraHnamMbl napasvtupytoT HENOCPeACTBEHHO BHYTPY KIETOK:
OTBeT — BUpYCHI
43 Kakon cpegHuin pasmep KrneTok apxen:
OTBeT — 1-2 MKM
44 Kakum nyTém po3mMHOXaloTbCA apxeu:
OTtBeT — becnonbim
45 'oe HaxoauTCcHa reHeTM4eckui matepuan y apxen?
OTBeT — B yutonnasve
46 AHTMOMOTMKOrpaMma - 370;

OTBeT - onpegeneHne YyBCTBUTENBHOCTU MUKPOBOB K aHTUOMOTMKAM
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47 OnuroTpoHbIe MUKPOOPraHU3Mbl NOYBLI - 3TO:
OTBET — MWKPOOPraHW3Mbl, CMOCOOHbIE acCUMWMPOBaTb OpraHWYeckMe COedVMHEHUS U3
pacTBOPOB HWM3KOW KOHLIEHTPaLMK

48 Incbakrepnos aTo:
OTBeT - HapyLeHVe KONMMYECTBEHHOIO N KAYECTBEHHOIO COCTaBa MUKPOopsI

49 AnNOXTOHHON MUKPOIOpon ABNSeTCS:
OTBET — COBOKYMHOCTb MWKPOOPraHW3MOB, CIlydalHO MOMaBWMX B [OaHHbIN OMOLEHO3 WU
COXPaHSKLMNXCS B HEM B TEYEHWE OTPaHUYEHHOIO MPOMEXYTKa BPEMEHMU

50 Kak pacwundgpoBsbisaetca BIKI1:
OTBeT - bakTepun rpynnbl KALWEYHOW NanoyKu

51 KonoHn3aunoHHOM pe3ncTEHTHOCTBIO ABMAETCS:
OTBeT - 9TO COBOKYNHOCTb MEXaHuM3MOB, obecneymBaroLiMx CMNOCOOHOCTb MUKPOBUOTBI W
MakpoopraHusma, KoornepaTMBHO B3aMMOAEWNCTBYS, 3aluwaTtb 3KOCUCTEMY OT BO3AEUCTBUS
naToreHHon Mmkpodnopsl

52 BubpuoHbl — Mukpob, nmetowmne dopmy:
OTBET - M30rHYTON NanoYykn HaNnoOMWHaKLWEN 3ansaTyto

53 Cnnpunnel-MUKPOOPraHn3Mbl B BUAE:
OTBeT — cnmpanbHO N3BUTLIX Nanoyek ¢ 3-5 BuTkamm

54 KTo Takme MeTtaHoreHsb!:
OTBeT — BbICOKOCMNELManU3npoOBaHHbIE CTPOro aHaspobHbIE OpraHM3Mbl, NOMyYatoLme SHepruo 3a
CYET OKMNCNEHMSA MONEKYNAPHOro BOAOPOAA, CONPSKEHHOrO C BOCCTAHOBMIEHMEM YITIEKMCIIONO rasa

55 3acyeT Yero nony4arT IHEPTU0 cynbdaTpeayLmpyoLme:
OTBeT — 3acyeT BOCCTaHOBMNEHMS cynbdaToB 4O cepoBogopoaa

56 JInToaBTOTPOMGHBIN TMN MeTabonuama apxen:
OTBeT — MeTabonmam, Npy KOTOPOM UCTOYHWKAMWU SHEPrMn CriyXaT MOJSIEKYNSIPHbIA BOZOPOS UMn
3MNeMeHTHas cepa, a OKUCIUTENSAMW — KWUCINOPOA, HUTpaT-, cynbdar- U TuocynbdaTuoHbl U
aMneMeHTHas cepa.

57 Kakune Tpu uapctBa BKNoYaeT JOMEH apXeu:
OtBeT — Euryarchaeota, Crenarchaeota n Nanoarchaeota

58 YT0 Takoe Bupyconormsa?
OTBeT — pa3gen MMKpobuonoruu, nayyawLwmn BUpYCsl, X MOPAONormio, msnonoruio, reHeTrky, a
TaKKe 3BOSIIOLMI0 BUPYCOB U BOMPOCHI 9KOMOMUMN.

59 Ha kakune bonblune ase rpynnbl Nogpa3gensaoTcs BUpYChbl?
OtBeT — PHK 1 IHK-reHoMHbIe BUpYyChl

60 YT0 Takoe MMKkpobmom?
OTtBeT — COO6LLECTBO MWKPOOPraHM3MOB, HacCensiolWmMX KOHKPETHY cpedy obuTaHus, unu
COBOKYNHOCTb FEHOB MUKPOOPraHM3mMOB Takoro coobulecTsa

KpuTepun n wkanbl OLEHKN:

MpoueHTHasa wkana 0-100 %; oTmMeTka B cucteme
«HEeyaoBNeTBOPUTENBHO, YOOBMNETBOPUTENBHO, XOPOLLO, OTANYHO»
0-59,99% - HeyOoBETBOPUTENLHO;

60-74,99% - ynoBneTBOPUTENLHO;

75- 84,99% -xopoLuo;

85-100% - oTNNYHO.

3.2 3aver

3.2.1. lWughp u HaumeHo8aHUe KOMIemeHyuu

1Ke-1 CnocobeH

opraHmnioBbiBaTb W  YNpaBlidTb Hay4YHO-UCCIegoBaTesIbCKUMU

paboTamu, B TOM Yucrie nNpv NpoBeAeHNM IKCNEePUMEHTOB, OPOPMIEHNN PaLMOHaNM3aTOPCKMX
npeasioXXeHUn 1 3asiBOK Ha M3obpeTeHus

Bonpochbl ansa 3ayeta

Homep TekcT Bonpoca
Bonpoca
61 C1pykTypa 1 ypoBHuM BrnopasHoobpasus

OTBerT:
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BrnopasHoobpasne — pasHoobpasune Xu3Hu Bo BCEX €€ NPOSIBNEHNSX, a TaKkkKe nokasaTenb
CMOXHOCTU OMONOrNMYEeCKON CUCTEMbI, Pa3HOKAaYECTBEHHOCTU €€ KOMMOHeHTOB. [loa
OGuopasHoobpasnem noHMMaKT pasHoobpasvme Ha TPEX YPOBHAX  OpraHusauuu:
reHeTmnyeckoe pasHoobpasune (pasHoobpasme reHoB U Ux BapMaHTOB — annenen), BuaoBoe
pasHoobpa3sne (pasHooOpasve BMOOB B 3KOCUCTEMAX) W, HAKOHEL, 9SKOCUCTEMHOE
pasHooOpa3ne, TO ecTb pa3Hoobpasve camux 3kocucteM. Anbda-pa3Hoobpasve —
pasHoobpa3ne BHyTpu coobuwectBa. berta-pasHoobpasne — pasHoobpasve wmexay
coobuwectBamn. Namma-pasHoobpasme — pasHoobpasne HagueHOTUYECKON CUCTEMbI MO
rpagueHTam cpegbl.
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BugoBoe pasHooGpasue. [NoHATne BMaa

OTBerT:

Bugosoe pasHoobpa3sne — nepeyeHb BMAOB, BXOAALWMX B cocTaB GuoueHosa. B nepsom
npubnmxeHun Guonornyeckoe pasHoobpasne BUOOB XapakTepusyeTcs ABYMSA nNpusaHakamu
— BMAOBbIM 60raTCTBOM M BbIPOBHEHHOCTbLI. BnaooBasi HaCbILEHHOCTb — KONMYECTBO
BMAOB, NPUXOAALMXCA HA eAuHMuUy nnowaan unu eguHudy obbema Guotona. Bugosoe
pa3Hoobpa3une obecneymBaeT cTabMnNbHOCTb 3KOocucTeMbl. Bug (nat. species) — ocHOBHas
CTPYKTYpHas eguHuua OUONorm4yeckon CUCTEMATMKU JKMBLIX OPraHM3MOB (KMBOTHBIX,
pacTeHUn M MUKPOOPraHM3MOB); TaKCOHOMMYECKas, cucTemaTuyeckas eavHuua, rpynna
ocoben c obwumMm MopdodPU3NONOTMHECKUMU, OUOXMMUYECKUMM U MOBEOEHYECKMMMU
npu3Hakamu, cnocobHasi K B3aUMHOMY CKpeLUMBaHWIO, KOTopoe OAaéT B psgy MOKOMEeHUN
nnogoBMTOE MOTOMCTBO, 3aKOHOMEPHO pacnpoOCTpaHEHHas B npeaenax onpeaenéHHoro
apeana n cxo4HO U3MEHSILWaacsa No4 BrvsHMEM (pakTopoB BHELUHEN cpeabl
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TakcoHoMM4eckoe, TUMONOrM4eckoe, CTPYKTypHoe BuopasHoobpasune

OTBeT:

Pa3Hoo6pa3ne opraHMaMOB MOXHO pasgennTb Ha TakCOHOMUYECKoe, unu unetTmyeckoe
(rpynnupoBka No pPOACTBY), U TUMNOMOrMYEcKoe, Unu He duneTnyeckoe (rpynnmMpoBKU Mo
TEM UM MHbIM KaTeropmsiMm Npm3HakoB, He CBOAMMbIX K POACTBY, Hanpumep CTPYKTYPHbIM,
PYHKUMOHAMNbHbIM,  CTPYKTYPHO-(PYHKUMOHAMNbHBIM,  reorpaddu4yeckuM,  3KONOrMyYeCcKnM,
CUH3KOMorm4eckum u T. 4.) Kpyr npM3HakoB, y4YuUTbIBAEMbIX B aHanm3e TUMNONOrmM4yeckoro
pa3Hoobpa3ns, MOXeT OblTb HEOrPaHMYEHHO LUMPOK WU 3aBUCUT OT 3aday UCCrneaoBaHUS.
MpMMepoM MOryT CRyXWUTb XW3HEHHble (OpPMbl, CTpaTerMnm XW3HW, LEHOTUNbI, TUMb
meTabonuama, CyKLECCUOHHbIA cTaTyCc BUOOB (T. €. MECTO B CYKLECCMOHHbIX psgax unu
cuctemax). TakcoHoMmuyeckoe pasHooOpasve fanee nogpasfenserca Ha uepapxmyeckmne
YPOBHW C cepuven NnoaypoOBHEW: BUOOBOW, MOMYNALUUOHHO-TEHETMYECKMn (MOAYPOBHU —
nonynsauMM pasHOro padra, nogswuabl), reHoTunoB (CPeHOTUNbI), FTEHOB U WX annenen.
MOXHO BbIOENATb YPOBHM HaABMAOBLIX TaKCOHOB (pO4, ceMenctBa M T. 4., BAAOTb A0
uapcta). ConpsikeHHOCTb TaKCOHOMMUYECKOro M TUMONOrMYECKOro pasHoobpasmsa NoXmTcs
B OCHOBY opraHumsaumm 6a3 n GaHKoB Tunonormyeckom mHdopmaumm o6 opraHu3max.
OpgHako wuHpopmauua o nwbom Tune pasHoobpasvs nocTynaetr 4epe3 BuAbl Kak
dyHOaMeHTanbHble eanHNLbI BuopasHoobpasus.
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Pa3Hoobpasune 6uomos

OTtBeT:

BUoM — COBOKYMHOCTb 3KOCUCTEM OAHOW MPUPOAHO-KNMMAaTUYEeCKOW 30Hbl. 1o apyrum
NCTOYHUKam Brom — Gonee kpynHas, Yyem GuoueHos, buocuctema, Bkvatowas B cebs
MHOXEeCTBO TECHO CBsfi3aHHbIX 6uoueHo30B. CyllecTByeT HECKOMbKO Krnaccudukaumm
6uomos, Bkntovarwmx ot 10 go 32 Tunos. PacnpegeneHne GUOMOB MpPOMCXOAUT MO
MNPVHLUMNY  LWMPOTHOW 30HANbHOCTM (TEMMNEepaTypHOW MOSACHOCTM) W  BepPTUKaNbHON
30HANbHOCTM (BbICOTHAA MOSICHOCTb, CBSAA3aHHAA C MOHWXKEHMEM TemnepaTyp npwu
yBENMYEHUM BbICOTbl Ha4 YPOBHEM MOPS), @ TakkKe CEKTOpPHOCTU (MO pacnpeneneHuto
ocagkoB). Hanbonee BaxHble GUOMBbI Cywu: TyHOpa, Tawra, LUMPOKOSIMCTBEHHbIE neca,
CTenu, caBaHHbl, MyCTblHW, TPOMUYECKME BIaXHble Neca, 3MMHe3eNeHble neca,
CpPeAn3eMHOMOPCKUIA TUM 3KOCUCTEM. BMOMbI BOAHBLIX 3KOCUCTEM ONPEAENSOTCS B NEPBYIO
oyepedb COJIEHOCTbIO BOAbl, COOEPXaHMEM B HEW 3MIEMEHTOB MNUTAHWUA, KUCNOpoaa,
TeMnepaTypomn, CKOPOCTbIO TEYEHNSI.
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CpaBHuTenbHas xapakTepucTuka knaccoB Euryarchaeota knacc Thermoprotei, Thermococci un
Archaeoglobi
OTBeT:
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K aBpuapxeoTam OTHOCAT MeTaHooOpasywwme apxeun (Hanpumep, Methanobacterium
palustre), akcTpemansHble ranodunel (Hanpumep, Halobacterium salinarum) n HekoTopble
aKcTpemanbHble Tepmodunbl (Hanpumep, Thermoplasma acidophilum). Ux oTaenswoT oT
APYrnx apxen, OCHOBbIBasicb Ha nocnegoartenbHocTax pPHK. Tun cogepXuT opraHmambl
pasnuyHon POpMbI, BKMOYas ManoOykM U KOKKA. OBpuapxeoTbl MOFYT MPOSBAATHCH Kak
rPaMnonoOXuUTEmNbHbIMW, Tak W rpamoTpuuaTenbHbiMM B 3aBUCMMOCTM OT  TOrO,
NPpUCyTCTBYEeT IM  NCEBAOMYPEMH B  KINETOYHOW CTEHKEe. OBpuapxeoTbl Takke
AEMOHCTPUPYIOT pas3HoobpasHbii 00pa3 XM3HKW, BKOYAs METaHOreHOB, ranodusos,
cynbaTpenyKTOpoB M KpanHUX TEPMOGUIIOB B KaXOon 13 HUX. [lpyrme XmByT B OKeaHe,
HanoNHEeHHbIE NIIAHKTOHOM N GaKkTepusamu.
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MembGpaHHbIi annapat. CocTaB nMNnaoB
OTtBeT:

Mem6paHbl COCTOAT U3 nMNMAOB TPEX KnaccoB: doconunuabl, rMAUKONUMNnabl W
xonectepon. ®ochonunuabl U MUKONMNUALI (NUAMALI C MNPUCOEAMHEHHBIMU K HUM
yrneBogamu) COCTOAT M3 ABYX AOJIMHHbIX MMOAPOPOOHBLIX YrneBOAOPOAHbIX «XBOCTOBY,
KOTOpble CBSA3aHbl C 3apshkKeHHOW rmaopoduUnbHON «ronoBon». XomnecTteposn npuaaét
MemMbpaHe >KECTKOCTb, 3aHMMasi CBOOOAHOE MpPOCTPaAHCTBO Mexay rMapodobHbIMK
XBOCTaMM NuUNuAoB M He no3Bonss MM usrmbatbcs. [1oaTomy membpaHbl C ManbiM
copgepxaHmem xonectepona 6onee rnbkue, a ¢ 6onbwmm — 6Gonee XECTKME N XPYMKKe.
Takke Xx0onecTteporn CRyXUT «CTOMOPOM», MNPENSTCTBYIOLUMM MNepeMeLLeHN0 MONsPHbIX
MOSIeKyn u3 KneTtkn u B Knetky. BaxHylo 4acTb MembpaHbl cocTaBnsawT 6enku,
NPOHM3bIBaKOLLME €€ N OTBevalLlme 3a pa3HoobpasHble CBOMCTBaA MeMbpaH. Vx coctas u
OpueHTaumss B pasHbix MeMbpaHax pasnuyatotcs. Psgom ¢ 6enkamum  Haxogatcs
aHHYnNsApHble NUNMAbl — OHW Bonee ynopsaoYveHbl, MeHee NMOABWXHbBI, UMEKT B COCTaBe
Bonee HacbiWeHHbIe XUPHbIE KACMNOTblI U BbIAENATCS U3 MembpaHbl BMecTe ¢ 6enkom.
Be3 aHHynsipHbIX NMNMAOB 6enkn membpaHbl He paboTatorT.
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MeHom. MNnasmuabl.

OTBeT:

[eHOM — COBOKYMHOCTb HAcneacTBEHHOro MaTtepuana, 3akmlYéHHOro B KNeTke
opraHusama. [eHOM coaepXuT 6uornormyeckyro UHdopmaumio, Heobxogumyo Ans
NMOCTPOEHUA U NOAAEpPXaHMs opraHuM3mMa. BonbLMHCTBO reHOMOB, B TOM 4MCRE FEHOM
YyerioBeka U reHoMbl BCEX OCTanbHbIX KIETOYHbIX dOpPM XN3HKU, noctpoeHo u3 AHK, ogHako
HekoTopble BMPYCbl UMelT reHoMbl 13 PHK. Mnaamugbl (aHrn. plasmids) — He6onblune
monekynol OHK, duandeckn obocobneHHble 0T XPOMOCOM W CMOCOOHLIE K aBTOHOMHOW
pennukauun. MnaBHbiM o6paszoM nnasmmuabl BCTpeyarTcs y OGaktepuin, a Takke Yy
HEKOTOPbIX apXxeun 1 3yKapumoT (rpMboB 1 BbICLLUMX PAaCTEHUN).
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CnocobHocTb K aBTOTpOUM, NMMTOTPODUM, MUKCOTPODMU, a3poBHOMY U aHadpPOGHOMY AbIXaHuio,

OpoXxxeHuto

OTBerT:

ABTOTpOdOLI, WM aBTOTPOGHLIE  OpPraHM3amMbl —  OPraHU3mbl, CUHTE3UpyloLme
OopraHudeckme BellecTBa U3 HeopraHuMyeckux. JInTotpodbl — OpraHnambl, ONS KOTOPbIX

AOHOpPaMM 3NEeKTPOHOB, HeobXxoaMMbIX A4Ns npoueccoB buocmHTe3a (Hanpumep, dukcauum
yrnepoga) vnu 3anacaHusi aHeprum (Hanpumep, cuHtesa AT®), yepes aspobHoe wnu
aHaspobHoe [OpbIxaHue, SBNAOTCA HeopraHudeckue BelwectBa. MwukcoTpodbl —
OpraHm3mbl, CNOCobHble WCNONb30BaTb pPasfMYHblE WCTOYHMKW yriepoga W [AOHOPbI
9NeKTPoHOB. MuKCOTpodbl MOryT ObITb OAHOBPEMEHHO POTOTPOdaMM N XeMOoTpodamu,
nutoTpoamm n opraHotpodamu. A3pobHoe AbiXxaHMe — COBOKYMHOCTb OMOXMMMYECKUX
peakuMn OKUCMEHUSI OPraHU4eCcKMX W HeopraHMyeckux cybCcTpaToB, B XOAEe KOTOPbIX
NPOMCXOANT NEPEHOC ANEKTPOHOB OT AOHOPOB K KOHEYHOMY aKLEenTopy — MOMEKYNsipHOMY
kucnopody. AHaspobHoe [AblxaHne — 3TO OMOXMMMYECKUA MPOLLECC OKUCNEHUS
opraHMyeckux cybCcTpaTtoB WAM MOMEKYNSPHOro Bogopoda C  WUCNOMb30BaHWEM B
AbixatenbHon JTLL B kauyecTBe KOHEYHOro akuentopa anekTpoHoB BmMecTto O2 apyrux
oKncnuTeNnen HeopraHN4YeCcKon nNn opraHn4eckon NpUpoabl
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Meoxmmumnyeckasa geaTenbHOCTb. KpyroBopoT BeLLEeCTB.

OTtBeT

feoxumMmst — Hayka O XMMMUYECKOM cocTaBe 3eMin 1 NNaHeT, 3akoHax pacrnpegeneHus un
OBWXEHUa 3NneMeHTOB U U30TOMOB B pasnnyHbIX reoriormvyecknx cpepax, npoueccax
dopMNpOBaHMS TOPHBIX NMOPOS, MOYB W NpUMpOAHbIX Bog. buoreoxumms — ato obnactb
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NccneaoBaHU, n3ydarolwasa BNAUSHME XMU3HU Ha xuMmuio 3emnun. KpyroBopoT BeLlecTB B
ovnocepe — LUMKIMYHDBIA, MHOFOKPATHO MOBTOPAIOLLIMACA MNPOLLECC COBMECTHOrO,
B3aMMOCBSI3aHHOMO MpeBpaLleHnsa n nepemMelleHns BelecTs. [poayueHTbl — 9TO XuBble
OpraHuM3Mmbl, KOTOpble  CMOCOOHbI ~ CMHTE3MpOBaTb  OpraHM4yeckoe BELIeCTBO U3
HEOPraHN4YeCcKNX COCTaBMASOWMX C WCMNOMb30BAaHUEM BHELUHUX WCTOYHUKOB 3HEPrUN.
KoHCyMeHTbl — XmuBble cyllecTBa, He CrocobHble CTPOUTb CBOE TENO Ha OCHOBE
MCMNONb30BaHNS HEOpraHM4yeckux BewecTB M Tpebylowme NOCTYnNeHnss opraHMyYecKoro
BellecTBa U3BHe. PefyLleHTbl — 3TO OpraHu3Mbl-reTepoTpodbl, NCNOMNb3yIOLME B KaYecTBe
NN MEPTBOE OpraHn4eckoe BELLECTBO.
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KpyroBopoT cepbl, enesa, a3oTa
OTBeT

B atmocdepe cogepxutca MHoro asota (71 %) B dopme mornekynapHoro asota. OH
HedoCTyneH Ans GONbLMHCTBA XUBbLIX OPraHM3mMoB. TOMbKO HEKOTOpbIE BUAbI NPOKapUOT
(knybGeHbKoBbIE GakTepun, MOYBEHHbIE OakTepun pogoB a3oTobaKTEpP M KIOCTPUANYM,
unaHobakTepum) MOryT npeBpawiaTtb B MOHbl aMMOHMA. B panbHenwem 3ToT asor
BKIOMAETCS B aMUHOKUCIOTbI U Genku. lMocne rmbenn 3TMx OopraHM3MOB OpraHudeckue
coeMHeHUs asoTa CHOoBa npeBpawalT ammuak. [louBeHHble GakTepun OKUCNAT
aMMOHUI B HUTPUTbI, @ 3ateM B HUTpaTtbl. B noyBy B KOHEYHOM c4yeTe nonagatoT
asoTuCTble NPOaYKThI obMeHa  XXMBOTHBbIX, KOTOpble  TakKe  OKMCNAKTCH
MUKpOOpraHmamamn. Hutpatel 1 aMMOHUIA U3 MNOYBbLI MNOrNOLWAETCA KOPHAMKU pacTeHun. B
pacTeHusi NPOUCXOOUT BOCCTAHOBMIEHWE HUTPATOB 4O aMMOHMS, KOTOPbIA BKMOYaeTcs B
aMUHOKMUCNOTbl U 6enkn. OHM cnyXaT NULLEN XUBOTHBIM, KOTOPblE YaCTUYHO MCMOMb3YHT
UX Ana co3gaHus CcobCTBEHHbIX OEnKkoB, a 4aCTMYHO OKUCNAKTCA C obpasoBaHMeEM
aMmMmaka, MOYEBUHbI, MOYEBOW KUCIOTbI (B 3aBUCMMOCTM OT rPYNMbl XXMBOTHBIX), KOTOPbIE
BbIBOAATCS B OKPY>KalOLLYIO cpeay.

KpyroBopoT cepbl Takke TeCHO CBsi3aH C >kMBbIM BewectBoM. CynbcumaHaa cepa
okucnsetca B Ouoccepe npu  y4acTMM  MHOFOYMCHEHHBLIX  MWKPOOPraHM3MoB A0
cynbpaTHOM cepbl no4yB U BogoeMoB. Cynbdatbl MNornowarTcs  pacTeHusmu,
BOCCT@HaBMMBAKTCA UMM [O CynbunaoB M BKNOYAKOTCA B COCTaB aMMHOKUCAOT. B
opraHm3amax cepa BXOAWUT B COCTaB aMUHOKMCAOT U BenkoB, a y pacTeHun, Kpome Toro, B
cocTaB aUpHbIX Macen u T. 4. Npu paspyweHnn 6enkos Npu y4actum MMKPOOPraHM3mMoB
obpasyeTca ceposopopon. [anee cepoBofopon OKucNAeTcs nMbo [0 anemMeHTapHow
cepbl, NnMbo OO cynbgaToB.

B 6uonormyecknx cuctemax Xeneso CBSI3aHO C OpraHMyeckumun BellectBamu. B nouse
Xeneso CylecTBYyeT B OpraHM4eckon u HeopraHuyeckon copmax. B 3eMHOM akocucteme
pacTeHMsa CHadana nornoLwatoT Keneso vyepes KOpHM U3 MoYBbl. OTO NpeaenbHO BaXHoe
nuTaTenbHOEe BELLECTBO, KOTOPOE nepemMellaeTcs Mexay XWBbIMUM OpraHuaMamn u
reoctepon. XKeneso aBNAeTCA BakHbIM OrpaHMYMBAIOLLNM NUTATENbHbIM BELLECTBOM 1S
pacTeHu, KOTOpble WCNOMb3YKT ero And npou3soactea xnopodunna. PoTOCUHTE3
3aBUCUT OT afeKBaTHOrO CHabXeHua 3dTMM MeTannom. PacTtutenbHble OpraHu3mbl
yCBaMBalOT HeopraHWyeckne COefMHEeHUs >xernes3a B Mo4YBe B pacTBOpUMon copme wu
nepegarwT UX B XUBOTHble OpraHnambl. KMBOTHblE MOTPEONAIOT pacTeHus U UCMONb3YT
Xeneso Ans npoussoactBa remornobuHa. Korga oHM ymwupaloT, TO pasnaraiTca wu
GakTepumn BO3BpaLLalT MeTann B NoYBy. Tak NPpOMCXo4uT U CaMMMM pacTEHUSMM NOCIe MX
rmbenn. Ha 9ToM KpyroBopoT BO BHELLHEN cpefe 3aMblkaeTcs
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MOJ'IeKyJ'IFlprIe N CTPYKTYPHbIEe acnekTtbl opraHn3auun opraHnM3mMoB pasfinyHbIX TAKCOHOMUYECKUX

rpynn
OTBeT

[na opraHMsamoB, CyLIECTBYHOLWMX B HaCTodAee BpEMS, MOXHO BbIAENUTb 4eTbipe
OCHOBHble  (POpMbI  CTPYKTYpPHOW  OpraHusaumn:  OAHOKMEeTOYHasd,  cudpoHoBas,
KONMOHWanbHasg 1 MHOrokneTovHasi. 3 HblHE >XMBYLLMX OPraHM3MOB K OOHOKIETOYHbIM
oTHocATCA  OakTtepum M OOHOKMETOYHble  NpoTUCTbl.  baktepym  He  nmeloT
CTPYKTYPUPOBAHHOMO si4pa, UX HacneacTBeHHas MHOPMaLMa XPaHUTCA B €QUHCTBEHHOWN
xpomocome. OAHOKNEeTOYHble MPOTUCTbI copepXaT S4p0, YMCO XPOMOCOM B KOTOPOM
3aBUCUT OT BUOOBOW NPUHAONEXHOCTU opraHuama. CudoHoBass doopma opraHmsaumm —
3T0 ocobas dopma OAHOKMNETOYHbIX OPraHM3MoB, Tero KOTOPbIX COCTOUT W3 OOHOW
MHOros4epHOM KNeTKW, OOCTUralLwen MHorga rmraHTCKMX pasMepoB U pasfjeneHHon Ha
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ABe 4actu, nogobHble cTebno C NUCTbSMU U KOPHI. Takve opraHuambl copgepxaT
ANCKOBUAOHbIE  xropornnactel M obnagalT  3HaYMTeNbHbIM  MOPAOSIOTMYECKUM U
HM3MONOrMYEeCcKMM COBEPLLUEHCTBOM MO CPaBHEHWIO C OAHOKMNETOYHbIMU OpraHM3Mamu.
KonoHvanbHas dopma CTPYKTYpHOW oOpraHu3auuMmM - nepexogHaa c¢opma ot
OLHOKNETOYHbIX OpPraHM3MOB K  MHOFOKMNETOYHbIM  (KONMOHWanbHbIE  XKIYTUKOBBIE).
[anbHenwee ycuneHne anddepeHumaunn KneTok Mno CTPOEHUIO U BbINOSTHAEMbIM
dYHKUMSAM NPUBENO K NOSIBIIEHUIO MHOTOKNETOYHbIX OPraHN3MOB. Y HEKOTOPBIX U3 HUX TENO
He COOEepPXWUT WUCTUHHLIX TKaHen, No3ToMy He AuddepeHuupoBaHO Ha opraHbl. Takad
dopma opraHu3aumm Terna HasblBaeTcs TannoMoM (rpubbl, BOAOPOCHAW, FULLANHKKMK,
NeYeHoYHble MXM). Y ocTanbHbiX OPraHM3MOB (PacTEHWUs, >XMBOTHbIE) KNeTku obpasytoT
TKaHW, TKaHW OPMUPYIOT oOpraHbl, OObeaMHsiEMble B CUCTEMbI, OTBevawlme 3a
onpegeneHHble NPoLecChl Xn3HegeaTenbHOCTH.

MonekynsipHbIi YPOBEHb — CaMbIl HA3KUIW YPOBEHb MPOSIBNEHUS XU3HU. CTPYKTYPHbBIMMA
aNeMeHTaMm 3TOro YPOBHSA ABNAOTCS MOSMEKYbl HYKNENHOBLIX KACNOT, 6enkos, NMnuaos,
yrneBogoB M APYrMX OpraHnyeckux BewectB. Ha aToM ypoBHe npoucxogdaT obmeH
BELLECTB 1 NpeBpaLleHME SHEPTUN B XXMBOM OpraHuame, nepegada nHgopmaumm B AHK
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MeTtaHoGpasytowme apxenm (dpuna Eucaryaeota. Knaccel: Methanobacteria, Methanococci,
Methanomicrobia, Methanopyri)

OTBeT

MeTaHoreHbl — 3TO apxeun, KOTopble 00pa3yldT MeTaH Kak MnobOYHbIN  NPOAYKT
MeTabonuama B GeckucnopogHbix ycrnosusix. LLnMpoko pacnpocTpaHeHbl B 3a60N04YEHHbIX
TeppuTopusix, rae obpasyloT MeTaH (OONOTHbIM ra3), M B KAWEYHUKAX XKBa4HbIX
MITEKOMUTAIOLLMNX M YenoBeka, U 0TBeYatloT 3a meTeopmaM. B rmybrnHax okeaHoB GuocunHTe3
MeTaHa apxesiMv 0Bbl4HO NPOCTPAHCTBEHHO pacnonaraeTcsl B MecTax Bbixoga cynbdaTos.
HekoTopble SBNAOTCA aKCTpeModunamm n obutaroT B ropgunx MCTOMHUKaX U Ha 6onbLunx
rnybuHax, a TakkKke Ha ckanax M Ha rnybuHe MHOrMX KWIOMETPOB B 3EMHOWM Kope.
BblgeneHo yeTblpe Knacca BKMOYatoLLmne 6 NopsIAKOB: Methanobacteria
(Methanobacteriales), Methanococci (Methanococcales), Methanopyri (Methanopyrales) n
Methanomicrobiales ¢ 3 nopsagkamn (Methanomicrobiales, Methanosarcinales wu
Methanocellales). Methanopyrales aBngetca dunoreHeTMyeckn cambiM OPEBHUM, B TO
BpeMs kak Methanosarcinales cambiM MonogbiMm.
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CuctemaTnyeckoe rnorioxeHne MetTaHoapxel B foMeHe Archaea, ux MHorooGpasne 1 TakCoHOMUS
OTBeT

MeTaHoreHbl O4YeHb pa3HoobpasHbl MO BHELWHEMY CTPOEHMIO, W BHayane wux
KnaccuuumpoBanu Kak npeacraBuTenen pasHbix MOpdOnorMdeckmx rpynn aHaspobHbIX
retepoTpopHbIX 6akTepun. MeTaHOreHHble apxen nogpasaensalTcs Ha Ase cybrpynnbl —
«aBTOTPOOHbIE, UNn BoccTaHaenmeawwme CO2 3a cyeT H2 n «aueToknactTuyeckme,
KOTOpble 00pasylT MeTaH M3 aueTata. MeTaHOreHHble apxen SABMASTCA OCHOBHbIMM
yyaCTHMKaMy rnobanbHOro yrnepogHoro uukna v GuotexHonormm aHaspoBHOro
cbpaxumBanusa. Tun Euryarchaeota Bkntovaetr pasHoobpasHble rpynnbl METAHOrEHOB U
ranouToB, KOTOpble YepeayrTcss C HEMETAHOreHHbIMU NMHMAMK. PacnpocTpaHeHbl
NoBCEMECTHO. HekoTopble SIBMAIOTCA 3KCTPEManbHO TEPMOMUIbHLIMU U XMBYT OKOJSIO
«YEPHbIX KYPUNbLUMKOB». OKCTpEeManbHO ranogunbHble, CNOCOBHble K poOCTy B
HaCbILWEHHbIX COMEBbIX pacTBopax apxeum o6pasyloT CaMOCTOATENbHYK, K KOTOPbIM
oTHocATCA npegctaBuTenn pogdoB Halobacterium, Halococcus, Natronobacterium,
Natronococcus n ap. Ocobyto rpynny aBprapxeoT COCTaBNAT KMCNOTOMOMBLIE apxew,
ncnonb3yowmne Ans XU3HU opraHmyeckne coeguHeHms. Cioga OTHOCATCS Tak Ha3blBaeMble
TEpMONnna3smbl, Pa3BMBAKOLUMECH B TFOPSAYUX M KUCMbIX BYFKAHWYECKMX WCTOYHMKAX W
NNLIEHHbIE KNETOYHOW CTEeHKN - Picrophilus.
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CTpoeHne N XMMMUYECKMIA COCTaB apXxemn
OTtBeT

MHorve apxen NOABWXKHBI U UMEIOT XKIYTUKWN, NOXOXNe Ha BakTepmarnbHble, HO HECKOSTbKO
oTnuyarowmecs getanamu opranHmsaumm. OgHako npeacTtaBUTENM 3TOrO AOMEHa UMeT
CyLLEeCTBEHHble 0COBeHHOCTU. BaxHenwwen ocobeHHOCTbIO apXxen ABMsieTca ceoeobpasmne
nx pubocomarnbHbix 1 TpaHcnopTHbIX PHK, nx pubocomel pasnuyarotca Takke 1 no opme.
OTnuuntenbHble YepTbl OBHapYXXeHbl U B APYrMX KOMMOHEHTaX CUCTEMbI CUHTe3a 6enka. B
OTNINYME OT BCEX OPYrMX OPraHn3MOB apxeu B COCTaBe MeMOpPaHHbIX IMNMAOB UMEKT He
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XVpPHbIE KACNOTbl, @ MHOroOaTOMHbIE€ CnMpTbl, 06bl4HO ¢ 20 unn 40 atomamu yrnepoga. B
nocrnegHem criydae nunugHasa nractmHa mMemoOpaHbl obpasoBaHa MOHOMOSEKYNSAPHbBIM
Cnoem, 4To, BEPOSITHO, NpuaaeT membpaHe 0cobyto NPOYHOCTL. [TOKPOBbI KIETOK Yy pasHbIX
apxen MOryT UMeTb pasfnUYHOEe CTPOEHWE N XMMUYECKMI COCTaB, HO MM 4acTo MnpucyLle
Hanuyue NOBEPXHOCTHbIX CIoes, 006pa3oBaHHbIX onpeneneHHbIM obpasom
CTPYKTYPUPOBAHHBIMU W PErYNSPHO YIIOXKEHHbIMW OENKOBLIMWA UMK TNIMKONPOTENSHBIMU
MoOMeKynamuM npasunbHOM WM  OO0BOMBHO Npudyanmeon dopmbel. VHorga B cocTaB
KNEeTOYHbIX CTEHOK apxen BXOAAT nenTuabl M nonucaxapuabl. HekoTopble apxeu
OCYLIECTBMAT OMOXMMUYECKME MPOLIECChl, HE CBOWCTBEHHbIE HUKaAKUM  OPYrUM
opraHuamam. Hanpumep, Tonbko onpeaeneHHble NpeacTaBUTeNnn apxen B NpoLiecce CBOEN
XnsHegeaTenbHoOCTM 06pasytoT MeTaH. BonbLUMHCTBO apxen — aKCTpemModunbl, TO eCTb
pa3BMBAOTCA B SKCTPEMAribHbIX YCMOBMSX, MPWU BbICOKOW TemnepaTtype, KUCIOTHOCTU, B
HaCbILEHHbIX COMEBLIX pacTBOpax.
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OKcTpemansHO ranodunbHble MeTaHoapxeun

OTtBeT

Apxen XUBYT B LUMPOKOM Anana3oHe cpen obutaHua n ABMAKTCA BaKHOW 4acTbio
rmobanbHOM  3KOCUCTEMbI, MOryT coctaenate go 20 % obwen 6Guomaccel.
OKCTpeEMOMUIbHLIE apXen OTHOCATCHA K YeTbIpEM rMaBHbIM (PU3NONOTMYECKUM Fpyrnnam:
ranocunam, Tepmodunam, aumgodunam v ankanudunam. o cux nop MeTaHOreHbl,
obuTaowme B rMnepcosieHon cpege, Obinv maeHTUdUUMPOBaHbI TONMbKO B MNpeaenax
otpaga Methanosarcinales. [lanodunbl, Bkmwvaa pog Halobacterium, »>xuByT B
3KCTpeMaribHO CONEHbIX cpefax, TakMX Kak COnéHble 03€épa, U npu MuUHepanusauuu
bonbwe 20—25 % nNpPeBOCXOAAT MO  YUCIIEHHOCTM CBOWUX COceden-0akTepui.
OKCcTpeManbHO ranogunbHble, CNOCOOHLIE K POCTY B HACLILWEHHbBIX COSMEBbLIX pacTBopax
apxen - npegcrasutenn popoB Halobacterium, Halococcus, Natronobacterium,
Natronococcus n HekoTopbix Apyrux. OHM pasBMBAOTCS MPU KOHLEHTpPaLMAX CONMew,
npesbiwamwmnx 250-300 r/n.  Natronobacterium wu Natronococcus, Kpome TOro,
npeanoYnTaloT LWeNoYHbIE BOAOEMbI C KpamHe BbICOKMMU 3HauYeHuamu pH. Mx ncnonbaytot
B KayecTBE WCTOYMHMKA 3HEPrMn COSMHEeYHbI CBET, Apyrue BuAbl apxen QUKCUpyoT
yrnepoa, ogHako, B OTNMYMe OT pacTeHun u umaHobakTepum (CuHe3enéHbIX BO4OpOCnen),
HW OAVH BWA apxew He AenaeT U 10, U Apyroe ogHOBPEMEHHO

76

CBoeobpa3sne 3KONOorMyecKkmx HULL, 3aHUMMaeMbIX IKCTPeManbHO-ranodunbHEIMK apxesmm

OTBeT

Knaccudumkaums akcTpemanbHO ranodunbHbIX apxen NpoBOAUTCA B COOTBETCTBUM C UX
MopdonorMen 1 NoOHHbIM COCTaBOM cpeabl 0buTaHusa (B pogoBOM Ha3BaHUM UCMONb3YeTCs
npuctaBka Halo- B cnyyae oboralieHHOCTU BOAbl XNIOPUAOM HATPUS UAW MarHus u
Natrono-, ecrnin aTo coaoBbI BoAoeM). Manoapxen umetoT nanovkosugHyto (Halobacterium,
Natronobacterium n gp.) unu cepuueckyto popmy (Halococcus, Natronococcus u gp.), a
Tarke ObiBalOT nneomopdHbiMU. Natronobacterium n Natronococcus passuBaroTcs npu
KOHUEeHTpauusax conen, npesbiwatrowmx 250-300 r/n. Natronobacterium n Natronococcus,
KpOMe TOro, npeanoynTaroT LenoyHble BOO4OEMbl C KpawmHe BbICOKMMW 3HavyeHuamun pH.
Manocunbl HacensawT consiHble o3epa, Hanpumep MeptBoe mope. Apxen obHapyXeHbl B
consHbix o3epax CLUA, KeHun, B conapHax (Menkux Bogoemax Ansi BbinapuBaHus MOPCKOW
BoAbl M nonyveHuss conu). ConsHble o03epa Ha tore Poccun TOXe 3aceneHbl
ranoubHbBIMU apxesiMu.
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EaKTepl/Il/I, o6paay+ou.u/|e 9HAOOreHHbIe Cnopbl. Onpe,qeneHme NOHATUA «3HAOO0CNopa»

OtBeT

OHOocnoopbl — nokosimecs ¢opmbl HGakTepuii, KoTopble 0b6pasyloTcss B pesynbTaTe
CKOOPAUHUPOBAHHOW AMddEepeHUMPOBKN ABYX AOYEPHUX KIEeTOK, 0Opas3oBaBLUMXCHA Npu
YABOEHUN TeHOMa WcxogHoW 6akTtepun, nNpuvyYéM ofHa U3 HWUX MNPOHMKAEeT BHYTPb
uuTonnasMbl APYron OOYepHen KNeTku, KoTopad CTaHOBUTCS BHellHeW. [lanee BHeLUHAA
AOYepHss KreTka (e€ wHorga HasbiBalT crnopaHrmem) normbaeTr nporpaMmMmmupyemon
rmbenbio, a BHYTPEHHASA KneTka (npecnopa) cTaHOBUTCS COBCTBEHHO 9HAOCNOPON U BXOANUT
B COCTOSIHME  MakCUMarnbHOro  (PU3MONOrM4EeCcKOro MokKosi, MpuM  KOTOPOM  BCe
u3nonornyeckne npoLeccbl BHYTPU Cnopbl OCTaHaBnmBaloTca (rmnepaHabuosa). OHa
CT@HOBUTCHA Ype3Bbl4aHO PE3UCTEHTHOW K HebnaronpusaTHbIM YCIOBUSIM OKpYXatoLlewn
cpedbl M MOXET COXpPaHATb WM3HECNOCOOHOCTb B TEYEeHWe [OJIUTENbHOro BpPEeMEHW.
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OHpocnopbl 0bpasyloT npeacrtaBuTenn okono 25 pogos m3 tuna cupmukyT: Bacillus,
Clostridium, Dendrosporobacter, Desulfosporosinus, Desulfotomaculum, Halobacillus,
Heliophilum, Oscillospira, Sporobacter, Sporobacterium, Sporohalobacter,
Sporolactobacillus,  Sporomusa,  Sporosarcina,  Sporotomaculum,  Sulfobacillus,
Thermoactinomyces n gpyrue. B nogaensiowem 60MbWHCTBE CryvyaeB CMNOPOreHHble
BGakTepun 4BRAKOTCA rPaMNOSNIOKUTENBHLIMK, XOTS €CTb M UCKNoYeHus. Hanpumep,
Sporomusa ovata u Heliophilum fasciatum oTHocaTCA Kk 4ucny rpamoTpuuaTeribHbIX
Gakrepun
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MpaHMubl M o06bem rpynnbl MOHOCMOPOBbLIX FPaMMONOXUTENbHbLIX GakTepuin, obpasyoLmx
9HOOreHHble Cropbl
OTBeT

pamnonoxuTtensHble  6akTepuM  COCTaBNSAT  OFPOMHYID ~ Maccy  MOYBEHHbIX
MUKpoopraHmamoB. Cpeam HUMX Mano naToreHHblX OpM, HET BHYTPUKIETOYHbIX
napasmuToB, aBTOTPOMHLIX POTO- UM XeMocuHTeTUKoB. Cnopoobpasytowne 6akrepum —
0OblyHble obutaTtenun noys. O6WMIN NpU3HaK A5 BCeX NpeacTaBuTenemn 3TOW rpynnbl —
cnocobHocTb 06pa3oBbiBaTb MOKOSILLMECH KNETKWM, 3HOO0CNOpbl, KOoTopble obnagatoT
YHUKaNbHOM YCTOMYMBOCTbLIO K HarpeBaHuto, TOKCUYECKUM BeLecTsam,
ynbTpadomMoneToBoMy CBETY W MOHM3UPYKOLWEN pagnaumn. BeretatvBHble KNeTKu
crnopoobpasytowmx Oaktepuii 0ObIMHO MOABWXKHbBI; PA3MHOXAKOTCA OHW MONEepPEeYHbIM
aeneHveM. Tonbko OOWH pon B 9TOW rpynne npeacTaBneH Kokkamu (Sporosarcina), Bce
ocTanbHble — nanoykn. Cpean obpasyowmx aHgocnopbl 6aktepui ectb aspobbl (Bacillus,
Sporosarcina) u aHaspobbl (Clostridium, Desuljotomaculum). Cnopoo6pasytoLine
aHaspobbl npeacTaBneHbl TONMbKO ABYMS poaoBbiMM  TakcoHamum — Clostridium nu
Desulfotomaculum, HO oHM o4eHb pa3HoobpasHbl no dumsmonormn. Mopdonornyeckn —
9TO AOBOJIbHO KPYMNHbIE Nanoykun ¢ TynbiMW, 3aKpyriNeHHbIMU UM 3a0CTPEHHBIMU KOHLIAMW.
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Mapa3nTnam kak 06pas XM3HN HEKOTOPbIX BakTepuii
OTBeT

Baktepun-napasuTtbl NUTaKOTCA 3a CYET XMBbIX OPraHM3MOB N HAHOCAT UM Bped. MHorue
BakTepumn-napasntbl SBNATCA 60NE3HETBOPHLIMU, OHW BbI3LIBAOT OOME3HU pacTeHun,
XMBOTHbIX M YerioBeka. ANroputM BHYTPUKNETOYHOrO MapasuTtupoBaHus OGakTepun He
3aBUCUT OT TOro, ABNSAETCH N BakTepus abContoTHLIM UNN BHYTPUKITETOYHBLIM MapasnTtoMm.
B 3aBucumocTn oT nokanusaummn 6akrepnanbHOn pennikaTMBHOW HULLM BHYTPUKIETOYHbIE
napasuTbl AeNATCH Ha LUMTO30MbHbIE N BakyonspHble. baktepumn pogos Rickettsia, Shigella,
Chlamydia n Bug Listeria monocytogenes vcnonb3ytloT B MpoLecce BHYTPUKIETOYHOro
napasuTMpoBaHWsa annapaTt nonumepmsaumm akTuHa KrneTku Xo3svHa. JTu Baktepum
obnapgatoT 3ddeKkTopHbIMU  BGenkamn, OOMEHbl KOTOPbIX WOEHTUMYHbI 3 dEKTOPHBLIM
Genkam kneTkn xossuHa. Y Gaktepun poga Shigella B 3ToM npouecce akTMBHOe yvactue
NpUHUMAlOT 3hekTopHble Genkn TpeTbero Tuna CcekpeTopHom cuctembl. Listeria
monocytogenes B OTNVYUW OT OPYruX LUTO30MbHbIX BakTepuanbHbIX BHYTPUKIIETOYHbLIX
napasuToB obnagaeT AByMs hopmMammn NnapasnTMpPOBaHUS: LIUTO30STbHBIM U BaKyONAPHbIM.
Y Baktepuit poga Brucella B co3gaHum pensiukatMBHOW HULLW BHYTPU KIETKU peLLatoLLyto
pOnb BbINOMHSAT aeKTOpHbIE BEenkn YeTBEPTOro TUNa CeKPeTOPHON CUCTEMbI, KOTOPbIE
TaKkKe y4acTBYIOT B MOAYNSLUMM BPOXOAEHHOIO UMMYHHOIO OTBETA.
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AVHaMUYHOCTbL B3aMMOOTHOLLIEHU Napa3snTa U X03anHa. JKornormyeckas ponb napasutnaMma
OTBeT

BakTtepun BoobLle 04eHb pasHble U Mo cnocoby nuTaHus Toxe. Cpeanm HUX eCTb XULLHUKMK,
canpoutbl, CMMBUOHTBI M napasuTbl. [lapasuTnama — TuUN B3aMMOOTHOLUEHWUWA, MpU
KOTOPOM OAWH M3 MNapTHEpOB MO CuMMOMO3y, B [AaHHOM Criyd4ae MakpOOpraHu3Mm,
ncnbiTbiBaeT Ha cebe BpegHOe BO3OENCTBME APYroro naptHepa — MUKPOOPraHv3ma,
KOTOpPbIN ABMSIETCS NaToreHHbIM. [Napasntamm HasbiBaloT Te 6akTepumn, KOTOpbIE Bbi3biBAOT
GonesHn, eweé ux HasbIBalT naToreHHbIMW. Hanpumep, TybGepkynésHas nanodka, wunm
nanoyka Koxa - npuumHa TyGepkynésa. Napasntuam AOCTaTOYHO LUMPOKO pacnpoCcTpaHeH
cpeon  MUKpoopraHuamoB. BnuaHue napasutoB Ha COCTOsSIHAE  MakKpoopraHuama
NPOUCXOANT He Tonbko 6narogaps TpodmyeckuMm B3anMMOLEWCTBUSM (MCMONb3oBaHME
opraHm3ma xo3sivHa B Ka4ecTBe cpeabl 0OMTaHNS U UCTOYHMKA NUTaHUSA), HO U NATOr€HHbIM
BO34ENCTBUAM, OOYCNOBMEHHbIM TOKCUYECKAMUM U MMMYHOSNOTUYECKN YyXXepPOAHbIMM
MeTabonuTamm napasmTos.
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Bakrepun - aHOo- 1 akTonapasuTbl 6akTepun us pogos: Bdellovibrio, Daptobacter, Micavibrio n ap.
TakcoHoOMUA 1 unoreHns
OTtBeT

Pog Bdellovibri Bknovaet menkue nogpwxkHble [p(—) knetkn. Tunoson Bug - B.
bacteriovorus. XemoopraHoTpodbl, aspobbl. He cOpaxumBatoT yrnesogbl. ObnagatoT
NPOTEONUTUYECKON W  OKCMAA3HOW aKTMBHOCTbIO. Ontmmym pocta okono 30°C.
MpukpenneHne napasntuyeckon d6akrepum Bdellovibrio k kneTke xo3simHa — Pseudomonas
(no WTonbny, 1963). PasnuuatoT 2 ctagun passutus. MNapasntnyeckasl ctagust — KeTku
UMEIT BWUO W30THYTbIX HEMOABMXHbIX nanodyek pasmepamu 0,3 - 0,4x0,8 -2 MKMm.
CBob6opHble hopMbl NOAMMOPMHbI - MOHOTPUXMATbHBIE M30THYTbIE NarioyvkM TakuX Xe Unu
bonbwux pasmepoB. [lapasutupyior B nepunnasme E.coli, npotesi, BMOPMOHOB,
nceBAoMoHaa, cepauun n gpyrux p-) 6aktepui. [Ina napasntuyecknx BUOOB XapakTepeH
CNOXHbIN 1 BapbUpPYIOLLWIA LMK pa3BuTus: obuTaHne B abnoreHHom cpeae; npukpenneHne
K KNeToOYHOW CTeHKe Oaktepum W NPOHMKHOBEHME B  Mepunnasmy  Xo3savHa,
COMpoBOXJaloLeecs yTpaTon Xrytuka; pasMHOXeHWe B nepunnasmMe, npoTtekatowee no
TMNY N30MOPGHOro AeneHus, parmeHTaumm ananHHon S-obpasHon unum cnupaneByuaHON
CTPYKTYpPbl, UIM MHOXECTBEHHOrO AereHns ¢ obpasoBaHmem cdeponnacToB; BbiIXod W3
BGakTepun TUMUYHBIX XXIYTUKOBBIX (DOPM, COMPOBOXAAKLWMNCA paspylleHnem bakrtepun-
X03auHa.

Micavibrio - pog annbnoTuyeckmx xuHbIx 6aktepuin. B otnnune ot Bdellovibrio, Micavibrio
He BTOpralwTcsa B nNepunnasMatMyeckoe MNpPOCTPaHCTBO CBOEW >XepTBbl, a MNUTaOTCH,
npuKpennsasacb K ee noBepxHocTW. [lepBoHadanbHO Micavibrio aeruginosavorus Obin
oGHapyxeH npu noucke cnepoB OakTepui Bupa Bdellovibrio B cTouHbix Bogax. Bbino
obHapyxeHo, 4Tto M. aeruginosavorus, nogo6Ho Bdellovibrio, Takke obnagaet
XULLHUYECKMMU HaKIMOHHOCTAMM B OTHOLLEHMM Apyrux 6akTtepuin, ogHako cnocob noegaHus
cBoe [obGbluM  aeruginosavorus otnmyaeTtca  oT  Bdellovibrio  no-pasHomy. M.
aeruginosavorus BbIMCKMBAlOT CBOK [[0ObiMy, B nepBytd o4vepeab Pseudomonas
aeruginosa, 1 NPUKPEennsTCs K UX KNEeTOYHOW CTEHKE C NoMOoLLbto. ocne npukpenneHns
XUWHbIE  BakTepum  UCMNONb3YKT  CNeunanuM3MpoBaHHbIn  DEPMEHT,  Ha3blBaeMbli
Bdellovibrio-nogobHeii 6enok (BLP), koTopbin no3BonsieT MM paspyllatb KeTO4YHYHo
cTeHKy P. aeruginosa, nornowiaa cogepxmmoe Knetku-xepTBbl. Daptobacter Takke
cnocobeH MpoHMKaTb B KNETKY XepTBbl. ATOT poa OakTepun noka ewé He Tak LUMPOKO
N3yYeH.
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Mukonnasmbl. @PunoreHMss M TakKCOHOMWUS MUKOMMasM: TepmuHomnormdeckne npobnembl B
Knaccudukaumm
OTBeT

Mwukonnasmbl — 3TO NPOKapUOThbl, HE UMEIOLME KNETOYHOM CTEHKN. Paamepsbl -125-800 HM.
MonmnmopdHbI: cdhepuyeckme, annuMncomaHble, HUTeBMAHbIE N Ap. B untonnasmartumyeckon
membpaHe BbICOKOE coaepxaHue xonecTtepornoB. HenogswkHbl. Cnop w kancyn He
o6paasytoT. o Tuny gbixaHns akynbTaTMBHbIE aHa3pobbl. BcTpeyatoTes Takke aHaspoobl
n as3pobbl. OCOBEHHOCTN Pa3MHOXEHUS: OT AMEMEHTAPHOM YacTuubl OTLHYPOBLIBAETCSH
HUTb, kKOTOpasi oparmMmeHTUpyeTcsa. BoamoxxHO aeneHve n novkoBaHue. MNpuHUMNManbHbIE
OTNINYNS OT APYrMX NPOKAPUOT: HET KNEeTOYHOW CTEHKM — HET onpenerieHHon opMmbl, B
LIINMM cogepxatcsa CTepuHbl M 04eHb CUMBHO OTnMYaloTed no cTpyktype OHK.

OTtpen Tenericutes

Knacc Mollicutes

Mopspok Mycoplasmatales

Cemencrteo Mycoplasmataceae

Pog Mycoplasma u Ureaplasma
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LlMTOJ'IOI'l/I‘-IeCKVIe 0COBEHHOCTM MUKOMMa3sMm. CTepI/IHbI N KapoTnHounabl B MeM6paHax MukKonnasm u

UX PYHKUUN.
OTBeT

Mycoplasma - poa GakTtepuit, y KOTOpbIX, Kak W Yy ApYyrux npeactaBuTenen knacca
Mollicutes, oTcyTCTByeT KneTodHass CTeHKa BOKPYr WX KNeTovHbiX MeMOpaH.
MentngornukaH (MypewmH) oTcyTcTByeT. 3JTO CBOWCTBO [fenaeT UuX eCTECTBEHHO
YCTOMYMBBIMU K @aHTMOMOTUKAM, KOTOpble HaueneHbl Ha CUHTE3 KNETOYHOW CTEHKU (TakuMm,
kKak 6eTa-naktamHble aHTUOMOTMKM). OHM MOryT ObiTb NAPasUTUHECKUMU  UNK
canpoTpodHbiMK. Mukonnasmbl MMerT ocoboe cTpoeHre. CHapyu MuKonnasmbl MMET
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TPEXCNOWMHYI0  NUMONPOTEMHOBYIO  LUUTOMMAsMaTuMYecKkylo  MembpaHy, coaepKallyto
XONEeCcTEPUH, KOHUEHTpauus koToporo MoxeT pgocturatb 40% OT KonmyecTBa BcCeX
mMeMOpaHHbIX nunuaoB. OTCyTCTBME  PUrMOHOW  KINETOYHOW  CTEHKM onpeaenser
OCMOTMYECKYI0 YyBCTBMTENBHOCTb M NIIACTUYHOCTL MUKoNnasm (pasHoobpasve pasmepoB
n opM MUKPOOHBIX KNETOK), MX CNOCOBHOCTb MPOXoauTb vepe3 nopbl ¢ AgnameTtpom 0,22
MKkM. OTCYTCTBME KIETOYHOW CTEHKM cbrmkaeT mukonnasmbl ¢ L-dhopmamu Gaktepuit.
Mukonnasmbl He CMOCOGHbI CMHTE3NPOBATb KOMMOHEHTbI KIETOYHOW CTEHKU. BmecTo Heé
MUKOMNasMbl  MOKPbITbl  TPEXCMOWHOW  3rnacTUYHOM  MemOpaHoW, COCTosien 13
NMNONPOTEMHOBLIX COEANHEHUI, (POCHONMNUAO0B C BKIIKOYEHNEM CTEPUHOB, KOTOPbIX HET Y
Gaktepun n pukketcun. Cogepxart Gonbluoe KOnMYecTBO Genka M HyKNEeWHOBbLIX KUCMOT;
KONMMYEeCTBO YrneBodoB BapbupyeT. KapoTuHOMAbl - XenTble, OpaHXeBble WU KpacHble
MArMEHTbI, CUHTE3NpyeMble pacTeHusiMM (a Takke Oaktepusmn u rpubamu), He
pacTBOpMMbI B BoAe, 6nnskune K BUTaMuHy A (PETUHONY) N YEpPE3 HEro - K O4EHb BaXXHOMY
Xpomocpopy peTuHanto. KapoTMHonabl OTHOCATCA K pakTopam, 3allmLLaoLWLmMm opraHmam oT
pa3BuTuA onyxonen. KapoTMHomabl OTY4aCTU BBINOMHAKT  POfb  OOMOMHUTENbHBLIX
POTOCMHTE3NPYIOLLMX MUTMEHTOB.
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MepeHocunkn puTonaToreHHbix Mukonnasm. Bwupycel. CanpoduTHble Mukonnasmbl M3 poga
Metallogenium. Mopcdonormuyeckne ocobeHHOCTH 1 pa3BUTHE.
OTBeT

dutonnasmbl — I9TO NATOrE€HHble  MWKPOOPraHW3mbl, BbI3blBAKOLWINE  PaA3NUYHbIE
3aboneBaHusi pacteHni (buTonnasmMosbl), OTHOCAT K aybakTepnsim 6€3 KNeTo4YHOM CTEHKM
(mMukonnasmam). MmeroT MHoro obuiero ¢ cdutoBMpycamu, HO Tak Xe U ¢ bakrepusmu
(NpomMexxyTo4HOoe nonoxeHue mexay HuMu. dutonnasmbl HE NEPEHOCATCS MEXaHUYECKM C
COKOM MOPaXEHHbIX pacTeHuin n yepes cemeHa. dutonnasmbl UMET Manble pasMepbl
(200—1000 HM), OKpY)XKEHbl TPEXCMOWMHOW LMTOMNasmMaTnieckon memOpaHon, BHYTPU
KNeTKn MOryT MeHATb CBOK opMy; 3acensitoT OHWM B  OCHOBHOM  chbrnoamy,
pPacnpoCTPaHATCA MO PaCTEHMIO CUCTEMHO. Pa3MHOXaloTcst NoYkoBaHMEM Ui GUHAPHbIM
aenexHveMm. NopaxeHHble UMM pacTeHus YacTo BOOOLWe He JaloT ypoxasi, Unm OH pesko
CHUXaeTcs.

Bupyc— HeKneTouYHbIN MHAEKUMOHHbIA areHT, KOTOPbIN MOXET BOCMPOU3BOAUTLCS TOMbKO
BHYTPM KNeToK. Bupycbl nopaxarT BCe TUMNbl OPraHM3MOB, OT PaCTEHUM N XXMBOTHbIX [0
GakTtepun n apxen (Bupycobl baktepui 06bl4HO HasbiBatoT 6akTepnodaramu). O6Hapy>KeHbl
TakkKe BWUPYCbl, CMOCOOHbIE PENMUMPOBATLCS TOMbKO B MPUCYTCTBMM APYrUX BUPYCOB
(Bupycbl-catennuTbl). o cBOen CTPyKType BUPYCbl NpeactaBnsAlnT cobon reoMmeTpuyecku
npaBunbHble 06pa3oBaHMs, COCTOALLME W3 LIeHTparibHOM YacTu (reHoma) U OAHOW unu
AByx obonouyek. B 3aBucMMocTn oT KonnyectBa 060M04ek BUPYChl NoapasaenstoTes Ha 2
TMna: NpocTbie BUPYCbl (MPOCTO YCTPOEHHble, B6e30bonoyveyHble, “ronble”), cocTosiwmne 13
HYKNENHOBOW KMCNOTbl M 0AHOM 6enkoBon 060N0YKK - Kancmaa; CrioXHble BUPYCbl (CAOXHO
YCTPOEHHble, 00onoveyHble, “oaeTbie”), coaepXalime KpOMe HYKIEeWHOBOW KUCMNOTbl W
Kancuaa BHELLHIOW NUNonpoTeENHOBYHO 060M0o4Ky (Cynepkancua).

Metallogenium 6bin BnepBble OTKpbIT B.B. lMepdunbeBbiMm B MMOBbIX OTAOXEHUAX
PyOOHOCHbIX 03ep Kapenum wn onucaH Kak MUKpoopraHusm-pyaoobpasoBatenb Mof
BnOoBbiM HassaHuem Metallogenium personatum. Metallogenium - npegnonaraembii pog
OakTepun, koTopble 0bnagalT CPOACTBOM K 0Opa3oBaHUID MUHEPArOB OKCugamapraHua B
dopme 3Be3bl.
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NcTrHHBIE OKCUreHHble oToTpodHbIE GakTepun 13 unbl Cyanobacteria
OTtBeT

K uapctey Cyanobiontes oTHOCATCS NpoKapmMoTUYeckue, rpamoTpuLaTenbHble, OANHOYHbIE
UnNn cobpaHHble B KOMOHMM TOHKOCTEHHbIE KINEeTKW, MHOrOKNEeTOYHblE OpraHu3Mmbl.
doTocuHTE3 MAeT ¢ BblgeneHmem kucnopoaa. Cogepxat xnopodunnel a, pexe b, y yactu
BCTpeYatTca ukobunnunpoTtenHol. B kayecTBe [OHOPOB KUCROpOAa, Kak MpaBwuiio,
Mcnonb3yoT Body. JTO aspobHble M dhakynbTaTUBHO aspoOHble opraHuambl. OTaen
CuHeseneHble Bogopocnu (Cyanophyta), unu LnaHewn, unu LinaHo6aktepun.

CuHeseneHble BOOOPOCNW, WNU UMaHeW, NPEACTaBnslT cobOn ApeBHENMWY rpynny
OpPraHn3moB, LIMPOKO pPacrnpoCTpaHEHHbIX B pa3HoobpasHbiX BOAHbIX M BHEBOAHbIX
6uoTtonax. TunuyHas okpacka Tannoma — cuHe-3erneHad. OgHako B 3aBMCUMOCTU OT
COOTHOLLEHMS MUIMEHTOB OHA MOXET BapbMpoBaTh U ObiTb XENTOBATO-3€M1EHON, 3€MEHON,
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onuekoBon n Ap. Knetka ogeta o60novkon, Hepeako nerko ocnusHsaLlencs. KnetoyHas
oboroyka, unu KrnetovHas CTeHka, 0bbl4HO COCTOUT U3 YeTblpeX YeTKO pasrpaHUYeHHbIX
cnoes. Nopbl UMETCA 1 B NPOAOSIbHBIX CTEHKAX HUTEW.Y MHOIMX UMaHen Hag KneTo4yHOW
CTEHKOM pacnonoXeHbl crnmauctole cnow. Lintonnasma cuHeseneHblx BO4OPOCIEN BA3Kas.
lNpeumMyLlecTBEHHO B ee nepudepuyeckon 4acTu fokanmMsoBaHbl TUNakouabl, KOTOpble
HMKorga He obpasyloT rpynn M pacnonaralTcs B uuTonnasme KneTtknm obocobneHHo. B
mMemOpaHax TunakoumgoB coaepxartcss nurMeHTbl. K HUM oTHocaTca xnopodmnn  a,
KapoTuHouabl (O-, B-, €-KApPOTUH MU KCAHTOMUNIIbI — AXMHEHOH, 3€aKCaHTWH, KPUNTOKCAHTUH
n gp.), a Takke ukobnnunpotrengbl — QUKOLMAHWH, annoduKkoLmMaHH U UKO3IPUTPUH.
LleHTp kneTknm npenctaBneH Hykneonnasmon, B KOTOpow HaxogaTtca dubpunnbl OHK.
Hactosawme membpaHHble sapa Yy UMaHem OTcyTCTByOT. B agepHom martepuane
(Hykneouge) Cyanophyta, kak 1 y 6aktepuin, HET TMCTOHOB. B uuTonnasme KneTok LuaHemn
nMerTca pubocombl U HEPEAKO ra3oBble Bakyonu (nceegoBakyonu). lNocnegHune coctodat
M3 NNOTHOYNAKOBaHHbIX MeMOpPaHHbIX CyObeanHUL, — ra3oBbIX BE3WKYI, MELWMNX hopmy
NoMbIX UUIIMHOPUYECKUX TPYOOK C KOHMYECKMMM Lanovkamu Ha KoHuax. MembpaHbl
ra3oBbIX BE3WKyNl COCTOAT u3 6GenkoB. 3anacHbIMU BeLlecTBaMU SBMASKOTCS [TIMKOrEH,
BONMOTUH  (MonudpocdatHble  rpaHynbl), UMaHOMUUMHOBLIE  rpaHynbl, NUAUOHbIE
BKITHOYEHMS.
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OpQHOKNeToYHble, KONMOHNarbHbIe MHOFOKINIETOUHbIE U TPUXOMHBIE POPMBbI.
OTtBeT

OQHOKNEeTOYHbIE OpraHM3Mbl - 3TO OPraHU3Mbl, KOTOPbIE COCTOSAT TOMBbKO U3 O4HOWN KIETKW,
B KOTOPOM OCYLUECTBNAOTCA BCE HEOOXOAMMbIE >KM3HEHHble (YHKUUKN, MpucyLlme
MHOFOKNETOYHbIM OpraHMaMam. OTW OpraHu3ambl BCTpPeYalTcss cpeau  npokapuoT
(6akTepun, umaHobakTepun, apxebakrepumn) n cpegn OCHOBHbIX LApPCTB aykapuoT. EcTb
OLHOKNETOYHbIE XMBOTHbIE (Hanpumep, ameba-npoTen, SBrneHa 3eneHasi, MHQYy3opus-
Tydenbka), OQHOKMNETOYHbIE pacTeHNsa (HanpuMmep, 3erneHble BO4OPOCM XnamuaomMoHaaa
M xropenna, AuaTOMOBble BOAOPOCIM), OAHOKMNETOYHblE TPUGLI (MYKOp, APOXKK).
OQHOKNEeTOYHble  OpraHM3mbl, Kak npaBuo, MMEKT Marnble pasvepbl, TO €eCTb
MUKpoopraHnamamu. OgHako  HEKOTOpble  OAHOKMETOYHblE  XKMBOTHbIE  BUMAMMbBbIE
HEBOOPY>KEHHbIM r11a30M, @ HEKOTOPbIE MHOTOKINETOYHbIE OPraHn3Mbl MUKPOCKOMUYECKHME.
KonoHwnanbHble opraHnaMbl - 3TO OpraHn3Mbl, COCTOSALLME M3 MHOMMX KIETOK OOQHOMO Unu
HECKONbKNUX TUMOB, (PYHKUMOHUPYIOLWMNX HE3aBUCUMO Apyr OT Apyra. B konoHuanbHbIX
OpPraHM3MoB OTHOCSATCSI KOSIOHWarbHbIE XryTUKOBblE (Hanpumep, BONbBOKC, €BAOPWHA),
KOMoHMarnbHble  MHQY30pUM  (300TaMHMKM),  KOSNOHWAsbHblE  KULLEYHOMOSOCTHbIE
(cudpoHodopa, kopannosble nonunbl ) U Ap. KonoHnaneHbIMU €CTb OpraHM3Mbl, B KOTOPbIX
0ocobn Oo4YepHUX MOKOMEHU 3a ©ecrnonoro pPasMHOXEHWUs OCTalTCH COeAMHEHHbIMU C
MaTEPUHCKMM OpraHM3MoM, obpasysa Gonee nnn meHee CnoXHoe codeTaHue - KOroHuw. B
PaCTUTENbHbIX JXIYTUKOBbIX (€BAOPVHA, TFOHWYM) KNETKM KOSIOHUW COYeTalTCs Mexay
cobon kncenem. A B KONOHUM BONbBOKCA OTAENbHbIE KNETKN HE MOMHOCTbI0 M30SIMPOBaHbI
ApYr OT Apyra, a cBsai3aHbl Mexay cobom TOHKMMK LUTOoNNasMaTu4eckuMm MOCTUKaMMU.
Hutyatble dopmbl  OakTepuid, unM TPUXOMHblE— 3TO B OOMbLIMHCTBE CIy4Yaes
NanioykoBMOHbIE KNETKM, KOTOpble COEAMHSITCA B AJIMHHbIE LIENOYkM, 00beauHsaemble
nnbo cnuabtko, NMBO Yexnamuenaranuwamy, nuMbo nnasmogecmamu (MOCTUKamu) nubo
obwen obonoykon. OBbIMHO CHapyXu TPUXOM MOKPbIT AOMNOMHUTENbHBIMKM 060NOYKamu,
KOTOpbIE€ HE y4acTBYIOT B 06pa3oBaHnM NeperopogoK MeXay KrneTkamu.
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"opmoroHumn, 6aeouunTbl, FOPMOCMOPbI, 3K30CMNOPbI, aKUHETLI, FEeTEPOLUCTDI.

OTtBeT

LinaHo6aktepun - rpamoTpuuaTtenbHble, MOPd0NOrMyecKku pa3HoobpasHble,
OOHOKIETOYHbIE, KOMOHMAsbHbIE W MHOFOKNETOYHble HUTYaTble OpMbl. HekoTopble
umaHobakTepun opMupyoT AuddepeHuMpoBaHHble KNeTku: 6aeounTbl, FOPMOroHWM,
aknMHeTbl UnNu retepouncTol. PasamHoxatoTca nytem OUHAPHOro AeneHuns, MnovKoBaHuS,
MHOXeCTBEHHOro fAernenus. LUvpoko pacnpocTpaHeHbl B Bogoemax. [OpMOroHun - 370
KOPOTKME KIeTOYHble HWUTW LuaHobakTepwui, He 3aBucsAMe OT BereTaTuMBHbIX HUTEN.
dopmMmpoBaTb rOPMOrOHUM MOTYT pasnuyHble LmaHobakTepun - Kak obpasyloLue, Tak n He
obpasylolme retepounctol. baeounTbl - 3TO cneumanbHble PenpoayKTUBHbIE CTPYKTYPbI,
nocpeacTBOM KOTOPbIX npoucxogut 6ecnonoe pasMHOXeHue psifa  OOHOKNETOYHbIX
unaHobakTepuin. [oOpMOLMCTbI, UK rOPMOCHOPbl — 3TO KOPOTKME psabl rpaHypOBaHHbIX
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KNeToK, OKPY>XEHHble CaMOCTOATENbHbIM MMAOTHBIM  TOMCTbIM  CIIU3UCTBIM  YEXITOM.
Ok3ocnoopbl — cneundmyeckme nokosilmecs GopMbl GakTepmanbHbIX KNeToK, KOTopble
ABMAKTCH NpoAaykTamu AnddepeHuUnpoBkM MHANBUAYANTbHON AoYepHEN KneTku. AKUHETHI
— roKosilMecs KNeTkM umaHobakTepum € yTONWEHHOM obonoykor, 6onbnm
KONMMYECTBOM 3amacHbIX MUTaATeNbHbIX BELLECTB W NUIMEHToB. [eTepouuctbl —
anddepeHuMpoBaHHbIE KNeTKu HUTYaTbIX umaHobakTepun, OCYyLLEeCTBAOLWNE
asoTdukcaumio.
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MeToabl naeHTUMKauumn BelAeneHHON YUCTOM KynbTypbl 6akTepun.

OTBeT

UuncTon KynbTypon HasbiBaeTCs NONynsauus MUKPOOPraHM3MoB OAHOro BMAa, BblpalleHHas
Ha nUTaTenbLHOW cpeae.

MpuHUMNBI BblENEHUA YUCTON KynbTypbl OakTepuin. BbiaeneHne 4YWCTOM KymnbTypbl
ABNAETCS OCHOBOW Gakrepuonornyeckonm paboTbl, T.K. B MNPaKTUYECKON OeATENbHOCTU
NPUXOANTCHA UMETb OeNnio C Matepuanom, cogepxalum cMecCb MUKPOBOB (KOHTaMUHaLMS)
(rHoW, ucnpaxHeHns u T.4.), naeHTudMKaumsa e BMAa BO3MOXHA TOMbKO Torga, Korga
GakTepumn nonyyeHbl B YNCTOM, M30NMPOBAHHOM BuAe. [na nonyyYeHus YNCTOW KynbTypbl
Heobxoanmo oTaennTb BakTepuanbHble KNeTkn pasHbIX BUAOB ApYr OT Apyra.

MeToadbl BblOENEHUST YMCTOM KynbTypbl OakTepuid. [Onsi nonyyYyeHus YUCTOM KynbTypbl
MCNOMb3yOT [BE OCHOBHbIE TPYMnbl METOOOB: METOoAbl, OCHOBAHHbIE Ha MpuUHUMNE
MEeXaHU4eCKoro pasaeneHnsi MMKPOOpraHM3MoB (Yalle BCero); MeTofbl, OCHOBaHHble Ha
Bronornyecknx CBOMCTBax MMKPOOPraHN3MOB.

MexaHudeckne. MeTton [lactepa — nocnegoBaTenbHOEe pas3BedeHue uccrnenyemoro
mMaTepuana B XWAOKOW MuTaTenbHOW cpede A0 KOHLUEHTpauum Of4HOW KNeTkn B obbeme
(nctopust). Meton Koxa (meTon cepuiHbiX pa3BegeHuin). PacceB netnen (noces
wrpmxamm). Pacces wnatenem no Opuransckomy. Metog dounstpauum.

MeTogbl, OCHOBaHHble Ha OMOMOrMYyecknx CBOMCTBaAX MUKpoopraHuamoB. CosgaHve
ONTUManbHbIX YCNOBUM ANA pasmMHoXeHus. Co3gaHue OnTUManbHOro TemnepaTypHOro
pexuma ansa n3bupaTenbHOro NOAaBNEeHUss Pa3MHOXEHUSI CONYTCTBYHOLWEN MUKPOMOopbI
npy HU3KOW TemnepaTtype U MNOSyYeHUs KymnbTyp MCUXPOUIBHBIX UM TEPMOMUNBHBIX
G6aktepun. CosgaHue ycnosun ana aspobuosa unum aHaspobuosa. Metoq oboraweHus.
Metog LUWykeBnya. Metoa nporpeBaHus. baktepuoctatudeckun meton  (MeTtopn
MHrMbuposaHmna). Metopq 3apaxeHuss nabopaTopHbIX XKUBOTHbIX.

UuncTtyto KynbTypy GakTepuin nonyyaroT Ans NnpoBeAeHUs UarHOCTUYECKUX UccrenoBaHui
— uvaeHTuduKaumn, KoTopas [ocTuraeTcsa nyTeM onpegeneHns Mopdonornyeckux,
KynbTypanbHbIX, BMOXMMMYECKNX n Apyrmx npu3Hakos MUKpOOpraHu3ma.
Mopconoruyeckne 1 TUHKTOpManbHble  NpuU3Haknm  GakTepui  M3yyawT  npwu
MUWKPOCKONMUYECKOM MCCNeaoBaHMM Ma3KkoB, OKpaLLEHHbIX Pa3HbIMU METOAAMMU, N HATUBHbIX
npenapaTtoB KynbTypanbHble CBOMCTBA XapaKTepuaylTca NuTaTenbHbIMU NOTPEBHOCTSAMM,
YCroBUSMM M TUNOM pocTa GakTepui Ha MNOTHbIX U XUOKUX NuTaTenbHbIX cpegax. OHu
yCTaHaBNMBalTCA MO MOPMONOrMM KOMOHMA U  OCOBEHHOCTAM pocCTa  KymnbTypbl.
Bruoxnmunyeckne npusHakm Oaktepun onpeaenalTcsd  HabopoOM  KOHCTUTYTMBHBIX U
NHOyUMBenbHbIX (hepMeHToB, MPUCYLUMX OnpefernieHHoMmy poay, Buay, BapuaHTty. [pu
noeHTudukauum OGaktepun OO poda M Buga obpallaloT BHUMAHWE Ha MNUIMEHTDI,
OKpallMBaloLmMe KONIOHUM 1 KynbTypanbHyl0 cpedy B pasHoobpasHble useTta. Hanpumep,
KpacHbIn nurMeHT obpa3dytoT Serratia marcescens, 30110TUCTbIN NUFMEHT — Staphylococcus
aureus (30N10TUCTbIN CTadUITOKOKK).
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NaoeHTndukaumsa MnkpoopraHuamMoB 6e3 BblgeneHns YCTon KynbTypbl

OTtBeT

NpeHTudukauma 6e3 BblAENEHNS YNCTOW KynbTypbl MUKPOOPraHM3MoB Heobxoguma ans
Aetekunn Bo3byauTenen HenocpeacTBEHHO B BMONorMyeckom marepuane, YTo no3BonsieT
NpoOBOANTb 3KCNPECC-ANarHOCTUKY 3aboneBaHun, a Takke BbISABMATb HEKYNbTUBUPYEMbIE
MUKPOOpraHu3ambl. Micnonb3yoT ABa Noaxoaa: reHeTU4eCKnin 1 Ceporiormyeckui.
eHeTuyeckmn. lNMpumeHAT MonekynsipHo-reHeTndeckne metoabl (MUP, rmbpuausaumio,
CEKBEHMPOBaHUE).  ABNAKTCA  NEPCnekKTMBHbBIMW  ANa  uaeHTudpukaumm  nwobbix
MUKPOOPraHnM3mMoB W onpedeneHnss yCTOMYMBOCTU K MPOTUBOMWKPOOHBIM nNpenapaTtam
(6aktepun, BupycoB), 4YTO OOYCNOBNEHO KpanHe BbICOKOW YyBCTBUTENBHOCTLIO U
ObICTpOTOM  nony4veHus  pedynbTatoB. LvMpoko wucnonb3yT Ans  uaeHtudukaumm
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ANUTENbHO  KyNbTUBMPYEMbIX OGaktepun (MukobakTepun Tybepkynésa), obnuraTHbIX
BHYTPUKNETOYHbIX NapasutoB (Xnamuaun), Bo3byauTenen MeHWHrMToB, a Takke BUPYCOB
(BWY n BupycoB renatutoB). [peanonaraetcsa, 4To B Oygywem 3TM MeTodbl CTaHyT
OCHOBHbIMW B ANArHOCTUKE.

Ceponorumyeckun. NpuMeHaOT BbICOKO crneumdmyeckme ceponormdeckne peakuunmn: PUD,
MOA. Haubonblwee pacnpocTpaHeHWEe [daHHOE HarpasfieHne nonyyYmno Aans: a)
naeHTnpukaumm B PUD HekoTopbix BO3OyauTenen 3aboneBaHun, nepenaBaeMbixX
nonoBbiM NyTEM (XNamuauun, MuKonnasmbl, ypeannaswmbl); 6) naeHtudpukaumm B NPA
aHTUreHoB BUpyca renatuta B n aHtureHos BAY.
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NaoeHTndukaums MMKpOOpraHMamMoB C MOMOLLIbI0 CEKBEHUMPOBAHUS
OTBeT

Konu4yectBo 1 pasHoobpasne MUKpOOpraHn3moB MMeeT BonbLUoe 3Ha4YeHne As 300POBbS:
yepes CMNoXHble XMMU4YeCcKne npouecchbl B3auMOLEWCTBUS KMNETOK C MUKPOOpraHMamMamu,
rnocrnegHue BbIMOSHAKT onpefeneHHble  OYHKUMW, TakMe KakK CUMHTE3 HEeKOTOpbIX
BUTaMUHOB M 3H3MMOB, 3aLluTa opraHM3mMa oT MOTeHLManbHO ONacHbIX MUKPOOPraHN3MOB,
ycBoeHne yrnesogoB W gAp. HepgaBHo codetaHne NGS un  6GuomHOPMaLMOHHBIX
WHCTPYMEHTOB 47151 CPaBHEHUS NOJTHBbIX FEHOMOB MO3BONUITIO UCCReaoBaTeNsamM CpaBHMBATb
N pasnuyatb K30mnATbl ¢ GonblMM paspelueHneM. BbigensawT crnegyrowme TeXHONornm
CEKBEHMpPOBaHUSA OakTepuin: 16S-meTareHOMMKAa — 3TO LUMPOKO W3BECTHbLIM MeToq
CEKBEHMPOBAHUS, WCMOMb3yeMbI ANA  uaeHTUduKauum u  cpaBHeHUa OBakTepun,
NPUCYTCTBYIOLLINX B M3y4aeMom obpasue, 1 onpederieHnst LTaMmMoB, KOTOpble HE MOryT
ObITb OGHapy)XeHbl ApPYrMMW MeTOAaMW; LWOTraH-MeTareHoMuka OOHapyXMBaeT Aaxe
Marno4YnCNEeHHbIX YNEHOB MUKPOOHOro coobuiectBa, KOTOpble MOryT ObiTb MPOMNYLUEHbI
apyrumm meTtogammn, Gnarogapsi BO3MOXHOCTU CEKBEHMPOBAHUS MHOXECTBa 00pasuoB
MUKPOOPraHM3mMoB 3a 3anyck M BbICOKOM CTEeneHn MnokpbiTMs Ha obpasel; aHanus
TPaAHCKPUNTOMa MUKPOOPraHnama, B OoTriMdMe oT MeTogoB, OCHOBaHHbIX Ha rmbpuansawumu,
Takmx kak [OHK-GuounmnunpoBaHue, cekBeHnpoBaHme PHK mwukpoopraHmamoB penaet
BO3MOXHOW Lienb-cneumdnyeckyto naeHTMMKaUnIo Kak pacnpoCTPaHEHHbIX, Tak N HOBbIX
TPaHCKPUNTOB; MOMHOreHoMHoe cekBeHupoBaHne (WGS) metogom NGS npepocraBnsaet
BamM BO3MOXHOCTb MYSbTUMNITIEKCHOrO CEKBEHNPOBAHMSI COTHU OPraHM3MoB, 1 B OTINYME OT
TPAaAUUMOHHBIX MEeTOAOB, He TpebyeTcs TpydOEMKUX 3TanoB  KINOHUPOBAHUS.
Nccneposanue OHK mukpobuoma c uenbio onpeneneHusi pasHoobpasnsa M NpoueHTHOro
COOTHOLLEHUS BakTepui B Ounonornyeckom maTepuane. MoeHTndpukaums
MUKPOOPraHM3MOB C  MOMOLLbD  CEKBEHMPOBAHMS  OCYLLUECTBNSAETCA 3@  cyeT
cekBeHupoBaHus no CeHrepy reHa 16S pPHK. Metoabl NGS nossonsawT npoBoauTb
CEKBEHMPOBaHUE C BbICOKOM MPOMYCKHOM CnocobHOCTLI, obecneyvnBas Gonee ObicTpoe
cekBeHupoBaHvne 6onbliero Konuyectsa OpraHM3MoB 3a 6onee KOPOTKUM MPOMEXYTOK
BPEMEHMU, YEM TPaAOMLMOHHLIE METOAbI CEKBEHMPOBAHUS
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MeToabl, OCHOBaHHble Ha n3yyveHun gparmeHtos JHK (nnasmmngHoe TunMpoBaHue, pecTpPUKLMOHHO-
SHOOHYKINEeasHbI aHanms)

OTtBeT

MnasmugHoe TunupoBaHue. MNpy nomMoLmM cneumanbHbiX METOA0B M3 DakTepuin BolgensoT
nnasmugHyto OHK wn npoBogat pasgeneHve nnasmug B arapos3HoMm rene. [lepen
npoBegeHnem anektpodopesa nnasmuaHyto HK moxHo obpaboTtaTb pecTtpukTazamu, 4YTo
npuBoauT K dparmeHTmposaHuio HK. MeToa no3BonsieT oueHUTb KONMYeCcTBO nrasmui,
X pasmep, a Takke xapaktep obpasyembliXx PeCTPUKUMOHHbIX dpparmeHToB. MnasmmaHbIn
aHanu3 LWMPOKO MCMonb3yeTcs B 3NUOEeMMUOSIONMYECKUX UCCnenoBaHusaX, 0COBEeHHO npwu
paccnefoBaHuUM Benbllek 3aboneBaHuiA, BbI3BAHHbIX TakKMMU MUKPOOPraHMaMamu, Kak
Staphylococcus spp., P. aeruginosa, npeacrasutenamm cemenctea Enterobactereaceae.
OgHako MHOrvMe KivHUYEeCcKMe LWTaMMbl CMNOCOOHbI TepATb nnasMmuabl, OCOGEeHHO B
npouecce MHOMOYNCIIEHHbIX NEPEeCcEeBOB B nNabopaTopuun.

PecTpyKUMOHHO 9HAOHYKNeasHbln aHanum3. bakTepuanbHylo XpOMOCOMY HapesaroT
pecTpykTasamMm Ha MHOXeCTBO pparmeHToB. 3aTteM npoBOAAT anekTpodopes B
NyrnbCUPYOLWEeM 9neKkTpuyeckoM nore, B pesynbtarte KoToporo ¢parmeHTtsl OHK
BbICTPAMBAOTCA B 3aBUCMMOCTM OT pasmepa B LepeHry, obpasys YyHUKarbHbIV
Bugocneumcpndecknn npodpunbs. o cxoacTBy peCcTpUKUUMOHHBIX Npodunien nsydaemoro um
M3BECTHbIX BMAOB MUKPOOPraHM3MOB MOXHO UMAEHTUMUMpOBaTb UM TUNUPOBAaTb
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MUKpoopraHmambl. OObIMHO ANA  PEeCcTPUKUMM  UCMOMb3YIT  MaKpOpPecTpukTasbl —
depMeHTbl, pacrnosHaroLmne y4yacTku, coctosime u3 6 unn 6onee Hykneotmaos. Takue
y4acTKM pacno3HaBaHUSA NPUCYTCTBYIOT B reHoMe B HeOOmbLUOM KONMYecTBe, NO3TOMY B
pesynbTaTe [OENCTBMS MakpopecTpuktad obpasyetca go 30 [OCTaTOMHO  KPYMHbIX
pparmeHToB. C NomoLlblo JaHHOro Metoga aHanusupyetcs okono 90% 6akTepuanbHon
XpOMOCOMbI. C NMOMOLLBK KOMMNBbIOTEPU3NPOBAHHOW CUCTEMbI CKAHUPOBAHWA renen MoryT
ObITb co3gaHbl 6a3bl AaHHbIX PETPUKLMOHHBIX Npodunnen Ansa MHOrMxX MMKPOOPraHn3MoB.
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MeToabl, ocHOBaHHbIE Ha cekBeHupoBaHum JHK
OTBeT

CekBeHumpoBaHue [JHK n PHK — onpegeneHne nx HykneoTugHoOW nocnenoBaTeribHOCTMU.
MeTtog CaHrepa — meTopq cekBeHnpoBaHua OHK nepBoro nokoneHus, Takke N3BECTEH Kak
meToq obpbiBa uenu. Pasmepbl cekBeHpyeMbix yqacTkoB HK npu ncnonb3oBaHum aToro
mMeTodoB 006blMHO He npesbiwatoT 1000 nap HykneoTngoB. MeToa wmcnonb3yeTcs Ans
CEeKBeHMpOBaHUA oTaenbHblx dparmeHToB [HK. CekBeHupoBaHMe HOBOro MOKOMEHMS
(NGS) — rpynna meTofoB onpegesnieHus HykneotnaHon nocnegosatensHoctn AHK n PHK
A8 nonyyYyeHus popmanbHOro onncaHnsa eé nepBUYHON CTPYKTYPbI. TEXHOMOorMs MeTo40B
CEKBEHMPOBAHUS HOBOIO MOKOJIEHUSI MO3BOSISAET «MpouYnTaTh» €ANHOBPEMEHHO Ccpa3sy
MHOXECTBO Y4YacCTKOB TFeHOMa, 4YTO SBNSETCA [MaBHbIM OTIMYMEM OT Oonee paHHUX
METOAOB CeKBeHMpoBaHUS. CeKBEHMPOBaHME TPETbEero MOKONEeHUs XapakTepuayetcs
nytem [[oOaBneHNs HYKNEOTMAOB MO OAHOMY AN MOSYYEHUS OfMHHBIX U TOYHbIX
pe3ynbTaToOB CEKBEHNPOBAHMWS, MPU 3TOM amnnMdukauus He npooguTcs. OQHOKNETOYHOE
CEKBEHUPOBaHME XapakTePHO UMEHHO A 3TOW TEXHOMNOMMU.
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dakTopbl NATOreHHOCTU (BMPYNEHTHOCTM) MUKPOOPraHN3MOB.
OTBeT

lMaToreHHOCTb — BMOOBOW MPU3HAK BO3OYAMTENS, XapaKkTepusyoLWni ero noTeHumanbHyo
CNOCOBHOCTL BbI3biBaTb MHAEKLMOHHbIA MPOLLECC Y YYBCTBUTENBHOIO K HEMY XO35IMHA.
[MaToreHHOCTb XapakTepu3yloT criegylolime NpusHaku: NoTeHuManbHOCTb — Heobxoanmo
Hanuyve BOCMPUUMYMBOIO MakpoopraHuaMa W YCNnoBuW cpefbl; BUOOBOW MNPU3HaK —
BO3byauTenb NatoreHeH AN OrpaHUYeHHOro 4ucra BWAOB; MNONMUAETEPMUHAHTHOCTb —
00yCNOBNEHHOCTb COBOKYMHOCTbIO TEHOB W  MOOWIMbHBLIX TEHETUYECKUX JIIEMEHTOB;
crneumMpu4HOCTb — CMOCOBHOCTb BbI3biBaTb TUMWYHBIE WU3MEHEHWUS Y MakpoopraHu3ma;
AVHaMUYHOCTb — NpuobpeTeHne, ycunexHve, ocnabneHune unm yrpara naToreHHOCTU.

Mo cTeneHn naTOreHHOCTU pPasnMYyalT MUKPOOPraHW3Mbl: OBnMraTHo-NnaToreHHble —
aKTMBHO MPOHWKAIOT B 3[0POBblE OpraHu3mbl, NpeogoneBas MX 3alUTHble MeXaHU3Mbl;
OTHOLLEHUA C XO35IMHOM — NapasvTU3M; YCITOBHO-NATOreHHble (ONMOPTYHUCTUYECKME) — KaK
npaBumno, He Bbi3blBalOT 3aboneBaHnii y 300pOBOro YernoBeka, MOryT KONOHU3MpoBaTb ero
KOXY W CNU3UCTble, HaxOAATCA B OTHOLWEHWAX MyTyanuama, KOMMeHcanuama unu
HeMTpanuMama; OOHaKo NpWu onpefeneHHbIX YCNOoBUSX (MMMyHoA4edUUMTbI, OBLUMPHbIE
NOBPEXAEHNS HAPYXHbIX MOKPOBOB, MACCUMBHOCTb WH(MUUUPOBAHUSA) BCE Xe MOoryT
MHULMNPOBATL MHMEKLUMOHHBIM MPOLECC; HenaTtoreHHble (canpoguTbl) — KONMOHU3UPYIOT
KALEYHUK, CNU3NCTble, KOXYy 4ernoBeka, rge obecneyvBaloT 3almTy OT NaTOreHHbIX
6akTepui, nepeBapuBaHne, CUHTE3 BUTAMUHOB U Ap.

OcTpoBamu NaTOreHHOCTU Ha3bIBAKOT HecTabunbHble oparmeHTol JHK (xpomocomHon nnu
nNasMuMaHoOM), reHbl KOTOPbIX OTBEYaloT 3a BbICOKMA YpPOBEHb MNaTOreHHocTun. OHun
XapakTtepusyloTcs cnegyrowmm: coctaBnaT 5-20% reHoma 1 KoaupyroT oguH unu bonee
(haKTOpOB MATOreHHOCTW; MOTyT yTpayMBaTbCH (BMECTe C NaTOreHHOCTbIO) U NepeaaBaThbCcs
ApyrMMm Mm/0; cnocobHbl K FOPU3OHTANbHON BHYTPU- U MEXBUAOBOW nepegadve, No3ToMy no
OoTHoweHuo [+l oTnuyatoTca OT oOcTanbHOro reHoma (M3-3a CBOEro YyXXepO[HOro
NPOUCXOXOEHWS); COAepXaT reHbl, KOOUPYKLMe MexaHu3Mbl reHeTudeckoro obmeHa
(TpaHcno3oHbI 1 ap.).

BupyneHTHOCTb — CBOWCTBO MUKPOOPraHu3ama, xapakrepusylollee Mepy naToreHHOCTU
KOHKPETHOro LTaMma naTtoreHHoro Bo30yauTtens, TO ecTb cTeneHb (EeHOTUMUYECKOro
NPOSBNEHNss NaTOreHHOCTM B MOMEHT uccrnefoBaHud. Ee xapaktepusyloT cregytowime
NPU3HaKN: WHAMBUAOYyaNbHbIA MNPU3HAaK — OTHOCUTCA He K Buay, a K LWTammy;
BapnabernbHOCTb — LITaMMbl BHYTPW BuAa MOryT ObiTb BbICOKOBUPYNEHTHbIMK (Manas
nHUUMpYOWas [o3a), YMepeHHOBUPYNeHTHbIMU (Bonbliad wuHUUMpYOWas [o3a),
cnaboBMpyneHTHbIMU (MopaxatoT ocnabneHHbIX Nuu) U aBUpyneHTHble (He BbI3blBalOT

35




NH(EKLUNIO); AMHAMUYHOCTb — CHUKEHUE (aTTeHyauusl) Unun NoBbILLEHNE BUPYNEHTHOCTU: a)
reHoTuNn4yeckas (Mytauun, pekombmnHauum, yTpata unm npuobpeteHne BHEXPOMOCOMHbIX
(baKTopoB HacneacTtBeHHoCTK); ©O)deHoTunuyeckaa (naccupoBaHue KynbTyp 4epes
WMMYHHbIE OPraHu3Mbl (CHUXEHWNE) NNKU BbICOKOBOCNPUNMYMBBIE OpraHn3Mbl (MOBLILLIEHNE
BUPYINIEHTHOCTN).
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XapaKTepVICTVIKa aareanHos, MHBaA3NHOB, CbaKTopOB nogaBJieHnA VIMMyHHOVI CUCTEMbI, TOKCUHbI,
annepreHol.

OTtBeT

AgresvHbl  obecneuvBaloT agres3vMio — CnocobHocTb M/0  agcopbupoBaTbCca  Ha
YyBCTBUTENbHbIX  KneTkax. AgresvHbl NPUKPENnnaAlTCs K peuentopam  agresum
MaKpoopraHnama, KoTopble MO Cry4anHOCTU KOoMMnnemMeHTapHbl um nnbo obpasoBanucb
BCNeacTBMe MaToriorM4yeckoro npouecca (remarrfiioTUHUH - BUpPYCa, BCTPOEHHbIN B
memb6paHy). Ecnu noaxoasawmx peuentopoB aaresmmn HeT, M/0 He CNocobeH K 3apaXXeHuro
opraHmama (OCHOBa BpPOXAEHHOro MMMyHUTETa). Agresmm cnocobCTBYHOT cregyrowme
dakTopbl: Hecneundunyeckmne UINKO-XMMUYECKMe B3ammodencteus (ruapodobHele,
CHWXeHMe oTpuuartenbHoro 3apsiga 6aktepun); agre3uHbl: nunu | n IV Tunos (Mpam—
GakTepuun); NOBEPXHOCTHbIE OGEenkn N TeWxOoeBble KUCMOTbl KNeTOYHoW cTeHkn ([pam+
b6aktepun); JIMNC KNeTo4yHOM CTEHKW; remMarrfoTMHUHBL BUpPYycoB.C npoueccoMm aaresumn
TECHO CBfi3aHa KOJIOHM3auMsi — YCTOMYMBOE pa3MHOXeHue OakTepun, Bepgyliee K WX
HakonneHuto. KonoHnsaumm cnocobCTBYOT Takme aKTopbl NMaTOreHHOCTW, Kak Kancyna,
depMeHTbI, paspyLiatowme cnusb (HempammHMagasa, neynTuHasa).

MHBa3nHbl obecneymBaloT MHBA3WKD — CMNOCOOHOCTb MPOHUKATb Yepe3 Crn3ncTble
060M04KM, KOXY N COeANHUTENbHOTKaHHbIe Bapbepbl BO BHYTPEHHIO Cpeay opraHuama u
pacnpocTtpaHsaTbcsl B Hel. WMHBasum crnocobeTByloT cnegywowme  daktopbl:  A)
MeXaHU4eckme — NPOHMKHOBEHME 3a CYET MOABMKHOCTU: Yepe3 HemnoBpeXOEHHbIE KOXY U
CnNuM3ncTble  (NenTocnupbl); 4epe3 MUKPOTPaBMbl KOXM U CrimM3ucTbix  (GnegHas
TpenoHema);b) xumumyeckne — 3a cyeT MUKPOOHbIX (OEPMEHTOB: rManypoHvpgasa -—
pacLlenneHme OCHOBHOIO KOMMOHEHTa COeAMHUTENbHOM TKaHuM — cuanoBoun kucrnoTbl (C.
perfringens, cTpenTo- M CTaUIIOKOKKWN); HerpamMuMHugasa — pacliensieHMe cuanoBou
KACNOTbl, COCTaBMNAOLIENA MEXKIETOUHY0 OcCHOBY Mexay knetkammn anutenunsa (N.
meningitidis, mMukonnasmbl, BMpYyC rpunna); puOpMHONM3NHBI — pPacTBOPEHME CrycTKOB
pubpuHa (CTpenTo- n CTaUNOKOKKM); KonnareHasa — pacnnasneHme MbllieyHon TkaHu (C.
perfringens, C. histolyticum); B)Guonornyeckme: vMHBa3ua npu nNOMOLLM MEPEHOCHMKOB
(boppenun — BLWMX, MEPCUHUM YyMbl — ONOXK); BHYTPUKNETOYHOE MNPOHUKHOBEHMUE:
o6GnuraTHbli  BHYTPUKNETOYHBIN Napas3vTuam (pukketcun, xnamugum wn M. leprae),
neHeTpaunsa u paspylleHne 3SnUTEeNMOUUTOB (3LLUEPUXMKM, CamnbMOHENNbl, WMEePCUHUN);
BHeAPEHMNE Yy>KepoaHOro reHeTu4eckoro matepuana (JHK-oBble 1 peTposupychi).
dakTopbl  NATOreHHOCTM  —  npucnocobuTenbHble  MexaHu3Mbl  BO3BGyauTenewn
NHMEKUNOHHBIX BoNesHen K MEHSAIOWMMCS YCIIOBUSM MakpoopraHmama, CUHTe3npyemble B
BMAE CMeunanu3npoBaHHbIX CTPYKTYPHbIX WM OYHKUMOHaNbHbIX Monekyn. B ponu
(PaKTOpPOB MNATOreHHOCTU MOTYT BbICTYNaTb: CTPYKTYPHbIE KOMMOHEHTbl MUKPOBHOW KNeTku
(6enkn, nonucaxapugbl, MUNUAbI U UX KOMMNIEKCbI); PEPMEHTHbIE CUCTEMbI; METAbONUTHI,
Bblaensemble B cpeqy; bakrepmanbHble TOKCUHbI.

AnnepreH — 370 aHTUrEH, BbI3bIBAKOLLMIA Y YYBCTBUTENbHbLIX K HEMY MO4EN annepruieckme
peakumn. C HayyHOW TOYKW 3pEHMUs, anfepreH — 3TO aHTUreH, KOTOpbI crnocobeH
CTUMYNMPOBATbL peakUmio rMnepyyBCTBUTENLHOCTU | TMna y niogen, cTpagarolwmx ns-3a
aTonuMyeckoro gepmarturta, nocpeacTBoM O0TBETOB MMMYyHornobynuHa E (IgE).
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MpUHLMNbI PaLNOHANBHOM aHTMBMOTUKOTEPANUMN.

OTtBeT

K npyHLMNam paunoHarbHON aHTnbmnoTMKoTEPaNUN OTHOCAT cnegyoLime.
Mukpobuonornyeckuin npuHumn. [o HasHadeHus npenapata cnegyeT YCTaHOBWUTb
BO3OyauTensa wWHMEeKuMM 1 OonpeaennTtb ero MHAMBUAYArbHYK YYBCTBUMTENbHOCTb K
AHTUMUKPOOHBLIM XMMUOTEpPanNeBTUYECKUM MNpenapatam. Papmakonornyeckum npuHLMN.
YuntblBaloT 0COBGEHHOCTU npenapata — ero hapMakoKMHETUKY WM apMakoAMHaMUKY,
pacnpegeneHve B opraHu3Me, KpaTHOCTb BBEAEHUS, BO3MOXHOCTb COMeTaHus npenapaToB
n 1. n. KnuHnyeckun npuHumn. lNpyn HasHadeHun npenapaTta YYUTbIBAKOT, HACKOSIbKO
GesonacHblM OH OygeT Ana [aHHOro nauueHta, YTO 3aBUCUT OT MHAMBUAYAIbHbIX
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0ocobeHHOoCTen CoCToAHNS B0OMNbHOro. AnuaemMmonorndyeckuin npuHumn. Beibop npenaparta,
0COBEHHO AN CTauMoHapHOro 60MbLHOro, AOMKEH YYUTbIBATb COCTOSIHAE PE3UCTEHTHOCTU
MUKPOOHbIX LUTAMMOB, UMPKYNMPYKOLWMUX B [aHHOM OTAENeHuMM, CcTaumoHape U paxe
pernoHe. dapmaueBTnyecknn npuHuun. HeobxoguMmMo yuuTbiBaTb CPOK TO4HOCTM U
cobnogate nNpaBuna XpaHeHUs npenaparta, Tak Kak MNpyM HapyweHuu 3TUX npaswun
AHTUOMOTUK MOXET HE TONBbKO MOTEPSITb CBOK aKTUBHOCTb, HO U CTaTb TOKCUYHBLIM 3a CYeT
gerpagaum

96 AHTMOBMOTUKOYCTONYMBOCTb BaKTepUi

OTBeT

YCTOMYMBOCTE K aHTUOMOTMKAM — 39TO TEepMMH, O3Ha4valWwmi MNoTepd CnocoBHOCTM
aHTMbMoTMKa NoAaBnATb XU3HeAEeATeNbHOCTb GakTepun. Pe3ncTeHTHOCTb pasBuBaeTcH
nog BIIMUSIHUEM MOCTOSAHHbLIX U3MEHEHUN, Hanpumep, MyTauui, KOTOpPbIM MoABepralTcH
MUKPOOPraHnambl. YCTOMYMBOCTb K aHTUMOMOTMKaAM MOXET pas3BuMBaTbCsl B pesynbrarte
€CTECTBEHHOro oTbopa NocpeacTBOM CrydanHbiX MyTauun n/wnmn dnarogaps Bo3gencTBuio
aHTubmnoTmka. MuKpoOpraHnambl CMOCOOHbI MEPEHOCUTb TFEeHETMYECKYD MHAOPMaLMIo
YCTOMYMBOCTM K aHTMOMOTMKaM MyTEM rOpu3OHTaNbHOro nepeHoca reHoB. Kpome ToOro,
aHTUBNOTUKOPE3UCTEHTHOCTE MUKPOOPraHM3MOB MOXET ObITb cO34aHa WCKYCCTBEHHO
MeTO4O0M reHeTudeckon TpaHcopmaummn. Hanpumep, BHECEHNEM UCKYCCTBEHHbIX FEHOB B
reHoM MuKpoopraHuama. [eHbl, obecneumBalolmMe pPE3NCTEHTHOCTb MOryT ObiTb
nepeHeceHbl OT He BoNe3HEeTBOPHbIX BaKkTepuin K Tem, KOTOpble A4ENCTBUTENBHO BbI3bIBAKOT
BGonesHn, 4YTOo NPUBOAUT K KIUHUYECKU 3HAYMMOW PE3UCTEHTHOCTU K aHTMOMOTUKaM.
Pe3nCcTeHTHOCTb  MWMKPOOPraHM3MOB K aHTMOMOTMKAM MOXET OblTb NPUPOAHON U
npnobpeTeHHOW. VICTMHHasi npupoaHas YCTOMYMBOCTb XapaKTepusyeTcsi OTCYTCTBUEM Y
MUKPOOPraHM3mMoB MUWLIEHN [OEUCTBUMA aHTMOMOTMKA WNM  HegOCTYNHOCTU  MULLEHM
BCreaCcTBME NEPBUYHO HN3KOW NMPOHULAEMOCTU UM DEPMEHTATUBHOW MHaKTMBauun. MNpu
Hanuyun y 6akTepuin NpUPOLHON YCTOMYMBOCTM aHTUOMOTUKM KITMHUYECKN HEI(MEKTMBHDI.
MpupogHas PE3NCTEHTHOCTbL  SBnsieTCA NMOCTOSIHHbIM BMAOBbLIM NpU3HaKoOM
MUKPOOPraHM3MOB W JNerko nporHo3supyetcs. [log npuoGpeTeHHOW YCTOMYMBOCTBIO
MOHMUMAKOT CBOMCTBO OTAENbHbIX LUTAaMMOB GaKkTepuin COXpaHATb XXM3HECNOCOOHOCTb Npwu
TeX KOHLEeHTpaumsix aHTUBMOTUKOB, KOTOPbIE MNOOABIISAKOT OCHOBHYH 4acTb MUKPOOHOM
nonynsaumni. Bo3MOXHbl cuTyauun, korga 6Gomblwas 4YacTb MUKPOBHOW Mmonynsiumm
nposaBnsieT NPUOBpPEeTEeHHY YCToMuMBOoCTb. [losiBneHne y ©Oaktepun npuobpeTeHHom
PE3NCTEHTHOCTM He  obsA3aTeNlbHO  COMPOBOXOAETCA  CHWKEHWEM  KITMHUYECKOW
apbdpekTBHOCTN aHTUBMOTMKA. PopmMMpoBaHME PE3UCTEHTHOCTUM BO BCEX Chy4vasix
00yCrnoBMneHO reHeTUYECKN: NPUOBPETEHMEM HOBOW TFEHETUYECKON WHOPMaUMM UMK
N3MEHEHMEM YPOBHS 3KCNPECCUn COBCTBEHHBIX FTEHOB.

Kputepum n wkanbl OLeHKK:

- OUEHKa «3a4TeHO» BbICTABNSAETCA CTYAEHTY, €CnM OH MOKasblBaeT BlageHue
MHOpMaUnen Ha TeMbl N3ydaeMon ANCUMMNNNHBI B 06beMe, AOCTaTOMHOM AN Ka4eCTBEHHOIo
BbINOSTHEHUS BCEX NMPOdeCCMOHarnbHbIX 4ENCTBUN;

- OLleHKa «He 3a4YTeHO», eClniu CTYAEeHT He OEMOHCTpUpYeT BnageHne nHpopmaumen Ha
TEMbl U3y4aeMON ANCUMMINHBI, B 06bemMe, TpebyeMoM Ans BbINONMHEHUS NPOodeCCMOHanbHbIX
JENCTBUN.

3.3. Pedhepar

3.3.1. Wncpp n HaumeHOBaHME KOMMETEHLUN:

MKB-1 CnocobeH opraHuM3oBbIBaTb W YyNpaBrnsiTb  Hay4yHO-UcCCreaoBaTeNIbCKUMM
paboTamu, B TOM 4Mcne npu NpoBeAEeHMM IKCNEPUMEHTOB, 0OPOPMIEHNN paLMOHANM3aTOPCKNX
NpeasioKeHnn 1 3a-9BOK Ha N306peTeHuns

Ne Tembl pecepara
3agaHunsa

37



97. Knaccundukaums MMKPOOProHN3mMoB

98. CucremaTuka n MMKpopriopa MMKPOOPraHnM3mMoB

99. JKonorms Mnkpobos

100. CuctemaTuka u Knaccugukaumsi MUKpoOopraHm3MoB

101. [MpuHUMNBbI KNnaccngukaumm MMKpoopraHnaMoB. TakCOHOMUA M HOMEHKNaTypa

102. Mup MUKpOOPraHM3mMoB K ero pasHoobpasuve

103. Mukpockonudeckne rpmbbl. Mopdonormus. OCHOBHblE OTNMYUA B OpraHu3aumm
KNEeTKN 3yKapuoTOB U NPOKapUOTOB.

104. Ponb Mukpockonnyecknx rpnbos B MHGPEKLNMOHHOW NaToNorMm YenoBeka.

Kputepum n Wwkanbl OLEHKN:

OueHka «OTNMUYHO» BbICTaBndeTca obyvawowemycd, ecnu: pabota HanucaHa
rPaMOTHbIM Hay4HbIM SA3bIKOM, MMEET YETKYID CTPYKTYPY W FOMMKY M3noxeHusi, obo3HayeHa
npobnema n 060CHOBaHa ee aKTyarnbHOCTb, CAeNaH KpaTKUi aHanNn3 pasnmnyHbiX TOYEK 3pEHUs
Ha paccmatpvBaemMyd npobnemy U  JNOMMYHO  U3NOXeHa CcoOCTBEHHas  Mo3uuums,
CcopMynMpoBaHbl BbiBOAbI, TEMa packpbiTa MOSIHOCTbIO, BblAEPXaH OObEM, TOYKa 3peHus
obGyyvatowlerocs obocHoBaHHa, B paboTe MPUCYTCTBYHOT CCbIfIKM HA UCTOYHWUKM K NuTepaTypy.
Ob6yuvatowmnica B paboTe BblABUraeT HOBbIE MOEN U TPAKTOBKW, OEMOHCTPUMPYET CNOCOBHOCTb
aHanuaupoBaTb Matepuan.

OueHka «xopoluo» BbiCTaBnsieTcss obyyatollemycs, ecnu: pabota cTygeHTa HanucaHa
rPAMOTHbIM Hay4HbIM A3bIKOM, UMEET YETKYIO CTPYKTYPY M NOTUKY U3NOXEHMUS, TOYKa 3pEHUS
cTyaeHTa o60CHOBaHHa, B paboTe NpUCYTCTBYOT CChINKM Ha UCTOYHMKU U nuTepatypy. Cpeam
Hego4YeTOB MOryT ObITb: HETOYHOCTU B M3MOXEHUW MaTepwuana; OTCYTCTBME JOrMYecKon
nocnegoBaTeNnbHOCTM B CYXXOEHUSIX; HE BblaepxaH o0bem pedeparta; MMerTCsa ynyleHus B
odopMneHnn.

OueHKka «yaoBneTBOPUTENbHO» BbICTaBNAETCA OOy4aloLEMYCs, €CIM OH BbINOSHW
3afjaHve, OfHaKO TeEMy OCBETUNT JNUWb YacTMYHO, [ONyCcTUn dakTuyeckme Owwunbkn B
copepxaHnn pedpeparta, He NpPOAEMOHCTPUPOBAN CMNOCOOHOCTb K Hay4yHOMY aHanuay, He
BbICKa3blBan B paboTe CBOEro MHeHus, 4onycTun owmnbkmn B normyeckom obocHOBaHUN CBOEro
oTBeTa.

OueHka «HeyaoOBMNeTBOPUTENbLHO» BbICTaBnseTca obyyawlwemycs, ecnu: Tema
pedepaTa He packpbiTa, OOHapyXMBaeTCH CYLLECTBEHHOE HEMOHUMaHWe Npobnemebl, 3agaHvne
BbINOSTHEHO (popmanbHO, 00y4arLMNCA OTBETUMN Ha 3afaHHbIi BOMPOC, HO MpuM 3TOM He
CCbINarncst Ha UCTOMHUKM U NUTEpaTypy, HE TPaKTOBaI UX, HE BbICKa3biBall CBOEr0 MHEHWs], He
NposiBMI CNOCOBHOCTL K aHanuay, TO eCTb B LieSIoM Lenb pedepaTa He AOCTUTHYTA.

4. MeToguyeckme matepwuarnbl, onpeaensiowme npoueaypbl OLEeHMBaAHUA 3HAHUN,
YMEHUNA, HaBblkKOB U (Mnu) onbiTa [OEATeNbHOCTU, XapaKTepu3yruwux ITanbl
¢hopmMupoBaHUA KOMNEeTEeHLUN

Mpouenypbl oueHMBaHMS B XO4€ WU3YyYEeHUS OUCUUNMAWHBI 3HAHWWA, YMEHUA U HaBbIKOB,
XapakTepu3ayroLmx aTanbl POpMUPOBaHUS KOMMETEHLUNIA, pernamMmeHTUPYTCS NONOXEHUSAMMU:

- [ BI'YUT 2.4.03 MNMonoxeHne 0 KypCoBbIX 3K3aMeHax U 3ayeTax;

- N BI'YUT 4.1.02 MNonoxeHne 0 penTUHIOBOWN OLEHKEe TeKyLlen ycrneBaeMOoCT!.

[Ns oueHKU 3HaHWIK, YMEeHWI, HaBbIKOB OBy4YaloLMXCA MO OUCUMMIIMHE NPUMEHSAEeTCH
pevTMHroBasi cuctema. MtoroBasi oueHka No AWCUMNAMHE OMpefensieTcd Ha OCHOBaHMM
onpeaeneHns cpegHeapudmeTUYecKoro 3Ha4yeHns 6annos No Kaxgomy 3agaHulio.

3ayeT No AMCUMNIIMHE BbICTABNSETCA B 3a4€THY0 BE4OMOCTb MO pe3ynbTataMm paboTbl B
CeMecTpe mnocre BbIMOSIHEHUS BCEX BMAOB Yy4yebHOM paboTbl, NPeayCMOTPEHHbIX pabouen
nporpamMmMon  AUCUMNIIMHBLI  (C  OTMETKOM  «3a4yTeHOo») W MNOoNnydeHun no peasynbTaTam
TeCTUpOBaHUA No BCEM pasgenam AncumninHel He meHee 60 %.
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5. OnucaHue nokasatenen U KpuTepueB OLLEHUBAHUSI KOMMNETEHL UM Ha Pa3NNYHbIX 3Tanax ux ¢popmMmMpoBaHusA, onucaHue
LKan oueHUBaHUA ANA KaX[oro pesynbTata o6y4YeHusi No gucumunnuHe

PesynbTathl 00y4yeHus Mpeomet MokasaTenb Kputepun oueHnBaHns LWkana oueHnBaHus
no atanam OLEHKM (MPOAYKT | OLEeHNBaHNS cchopMMpPOBAHHOCTN KOMNETEHLNI Akagemunyeckas YpoBeHb OCBOEHMS
¢hopmmpoBaHus “nn npouecc) oueHka unu 6annbl | KOMNeTeHunn
KOMMNEeTEHL I
MKB-1 - CnocobeH opraHn3oBbIBaTh M YNpaBnATb HAay4YHO-UCCNeaoBaTeENbCKMMN paboTamu, B TOM Yucne nNpu NpoBegeHUN 3KCNEPUMEHTOB, 0bopMmneHum
pauMoHann3aTopCKMX NPeasioXKeHUn N 3asaBOK Ha N3o0bpeTeHns
3HaTb 3HaeT cnocobbl OemoHcTpupyet Obyuatowuinca gemMoHCTpupyeT 3HaHus no | 3adteHo /60-100 OcBoeHa
opraHusaumu u 3HaHuA no cnocobam cnocobam opraHusauum UK ynpasneHus (6a3oBbin)
yrpaBneHns Hay4yHo- | opraHusauum u Hay4HO-UccneaoBaTenbCKUMM "
nccnenoBaTenbCkUM | ynpaBrneHnst HayyYHo- NPOnN3BOACTBEHHO-TEXHONOIMYECKMMM
nu nccnegoBaTtenbCkumMmn | pabotamu, B TOM 4Mcne npu nNpoBeLeHun
NpPON3BOACTBEHHO- 1 NMPON3BOACTBEHHO- 3KCNEPMMEHTOB B 00MacTh NPOrpecCcuBHbIX
TEXHOMOrMYECKUMM TEXHOMOrMYECKUMM TEXHOJOorMIn Nnpon3BOACTBA n
paboTamu, B TOM pabotamu, B TOM NepcneKkTUBHbIX MPOAYKTOB NUTaHUSA
yucne npwm yucne npu OOyuatowmincs He AeMoHCTpupyeT 3HaHusa | He 3auteHo /0- 59,99 | He ocBoeHa
npoBeaeHnn nposeneHnn no crnocobam opraHuMsauuMmM U ynpasreHus (HepocTaTO4HbIN)
3KCMNEPMMEHTOB B 3KCMEPUMEHTOB B Hay4HO-UccneaoBaTeNbCKUMU "
obnactu obnactun NPON3BOACTBEHHO-TEXHONOIMYECKMMM
NPOrpecCcuBHbIX NPOrpecCcuBHbIX pabotamu, B TOM 4yMcrne npu npoBeLeHUu
TEXHOMormmn TEXHOMormm 3KCMEPMMEHTOB B 00NacTn NpOrpecCuBHbIX
npon3BoACTBa U npous3BoacTBa U TEeXHONOorMM npon3BoacTBa n
NepCneKkTUBHbIX NepCneKkTUBHbIX NepCneKTUBHbIX MPOAYKTOB NUTAHUSA
NPOAYKTOB NUTaHNS NPOAYKTOB NUTaHWSA
YmMeTb ncnonb3oBaHue ObGyuatowmiica ncnonb3yeT npakTnyeckne | 3auteHo /60-100 OcBoeHa
NpaKkTU4eCKMX HaBblKM B OpraHuY3auuMu u ynpasfeHun (6a3oBbI)
HaBbIKOB B | Hay4YHO-UccneaoBaTenbCKUMU "
opraHusaumu N | NPOM3BOACTBEHHO-TEXHOOMMYECKUMM
Sawua ynpaBneHun HayyHo- | pabotamu, B TOM uyucne npu nposedeHnu
npaKTUUECKol cenenoBaTenbCkMM | 3KCNEepUMEHTOB B obracTn NporpeccuBHbIX
pa6oTl N  NPOW3BOACTBEHHO- | TEXHONOMMM npon3BoacTBa n
TEXHOMOrMYECKNMHU NepCneKTUBHbLIX MPOLAYKTOB MUTAHUS
(cobecepnoBaHue), -
DELLIGHNE TECTOBbIX pabotamn, B TOM | OBGy4atowmiics He ucnonedyet | He 3ayteHo /0- 59,99 | He ocBoeHa 5
sananmii yucrne Npu | NPakTUYeCKNe HaBblkM B OpraHuMsaumm u (HegocCTaTOYHbIN)
npoBefeHun yrpaBneHNn Hay4YHO-UCCIenoBaTENbCKUMM
3KCMEPMMEHTOB B| W NpPON3BOACTBEHHO-TEXHOMNOrMYECKNMMU
obnactu paboTamu, B TOM 4uMCrie Npu MNpoBEeLEHUU
NpOrpeccuBHbIX 3KCNEPMMEHTOB B 00M1acTh NPOrpeccuBHbIX
TEXHOMNOorum TEXHoMorum npon3BOACTBA n
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npov3BoAcTBa U | NepCneKkTUBHBLIX NPOAYKTOB NUTaHUS
NepPCneKTUBHbIX
NPOOYKTOB MUTaHUA
Bnapetb HemoHcTpauusa Obyuatowmiica OeMOHCTpupyeT
NPaKTUYECKUX MpakT4eckne HaBblkM B OpraHusauMn W | 3aytero/ 60-100:
HaBbIKOB B | YNPaBNeHUM Hay4HO-UCCEA0BATENLCKUMM | Y aoBneTBOPUTENLHO/ Ocaoena (6a308ui)
opraHmsaummu nilnu NPON3BOACTBEHHO-TEXHOMNOTMYECKUMN | 60-74.9:
ynpaeneHun HayyHo- | paboTamu, B TOM YuUCrie NpU NpOBEASHUM
nccnenoBaTenbCKUMM | 9KCNEPUMEHTOB B 061acTyt NMporpecCuBHbIX
M  NPOW3BOACTBEHHO- | TEXHOMOrUA npon3BoacTea n | Xopowo/75-84,9; OcBsoeHa
TEXHOMOIMYECKUMU NepcnekTMBHbIX MPOAYKTOB MUTaHWS OT1nmn4Ho/85-100. (NOBBILLEHHBI)
Pecpepat pabotamn, B TOM _
yucne npu | OGyyatowumincs He AEMOHCTPUpyeT
nposeaeHun MpakTUYEeCKMe HaBbIKM B OpraHusauum u
3KCMEPUMEHTOB B | ynpaBneHnn Hay4yHO-UCCrenoBaTernbCKUMm
obnactu " NPON3BOACTBEHHO-TEXHOMNOrMYECKNMHN He 3a4teHo/ 0-59 He ocBoeHa
MPOrpPeCcCUBHbIX paboTtamu, B TOM 4uCre Mpu NpoBeaeHun (HEAOCTATOUHIIA)
TexHonorun 9KCMepUMEHTOB B 0611acTi NPOrpeccuBHbLIX
npousBoacTBa N | TeXHOMOruit npoussoacTea "
NepCneKkTUBHbIX NepCrneKTUBHBLIX NPOAYKTOB NUTaHWS

NPOAYKTOB NUTAHUA
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