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Mporpammy ovcumnnuHbl paspabotan(a)(1) AOUEHT, K.H. (oueHT) ApynnnHa O.P. kadenpa
Mukpobuonorun NOMmb otaeneHne coyHoameHTanbHom MeanumHbl , kasfes@gmail.com

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto nekumoHHoro kypca "Lintonorns npokaprot" SBASIeTCS 3HAKOMCTBO C MOCNeAHUMU
LOCTUXEHMSAMU B 06NacT MakpOMONEKYNSIPHOWM OpraHn3aumm KNeToYHbIX CTPYKTYP
MUKPOOPraHN3MOB 1 MX PYHKLMOHANbHbBIM 3HavyeHneM. OCHOBHOE BHUMaHME NEKLMOHHOro Kypca
COCPEeaoTOHEHO HAa MOPAPO-PYHKLIMOHANBHBIX 0CODEHHOCTSIX BHYTPUKNETOYHBIX U MOBEPXHOCTHbIX
CTPYKTYp NpokapuoT. PaccmatpuBatoTCcsi BONPOCHI, CBSA3AHHbIE C BUOXMMMUYECKUM COCTaBOM U
MaKpPOMONEKYNSIPHON OpraHmnaaumeit Kancyn, XryTukos, oumbpuii n apyrux cneumguyeckmnx ans
npokapmoT cTpykTyp. COnocTaBnsieTcs CTPOEHUE KNEeTOYHbIX CTEHOK BakTepuid, apxeit, OPOXXKEBbIX
KNneTok n rpnbos. MNpuBoasiTcs CpaBHUTENbHbIE AaHHbIe N0 CTPOoeHWIo BakTepunanbHOro reHoma 1 ero
OT/INYMIO OT SAEPHOro annapara aykapuoT. 3yyatoTcst BOnpocChl, CBSI3aHHbIE C OpraHu3aunei
LblxaTenbHOro n 6enok-cMHTe3npyrowero annaparta 6aktepranbHbiX KNeTok. Viccnepytotes
npoLecchl TpaHCNopTa BELECTB U TpaHCcnoKauuy 6enKoBbIX MONIEKYN Yepe3 MeMbpaHy.
AHannampyoTcs TEOPETUYECKNE OCHOBbI POCTA, Pa3MHOXEHUS 1 AndodpepeHLmaumm
MUKPOOPraHN3MOB.

Ha nabopaTopHbIx 3aHATUAX Mo ancumnnmHe "Lintonormsa npokapuot” ctyaeHTol 6akanaepuara
OCBavBalOT METObl CBETOBOW W NIOMUHECLLEHTHOW MUKPOCKOMMWU, MPUTOTOBNEHNS 0O BEKTOB K
nccnenoBaHuio, TEPMNYECKON N XMMUYECKOM CpnKcaLmMmn, OKPACKN BHELHUX N BHYTPEHHUX CTPYKTYP
MUKPOOHOM KneTkn. CTyaeHTbl MHAMBUAYANbHO BbINOMHAIOT paboTy, pedynbTaTbl KOTOPOWA
0ChOpMASAOTCS B BUAE OTYETa B TETPaLM Nocne Kaxnoro 3aHatus. NapannenbHo npakTuyeckom
paboTe, Ha 3aHATUAX Pa3dbypaloTCs TEOPETUYECKME BONPOCHI NO ancumnauHe "Lutonorus
npokapmoT" 1 06Cy>XAal0TCS NONYYEHHbIE CTYAEHTAMWN Pe3ynbTaTthl.

2. MecTo OUCLMMN/MNHDBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucumnnnHa BkntodeHa B pasgen " 51.B.[0B.8 ducumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTtenbHol Nnporpammbl 06.03.01 Bronorus n 0THOCKMTCS K AUCUMNINHAM MO BbIOOPY.
OcBauBaetcs Ha 4 kypce, 7 ceMecTp.

OucumnnnuHa "UuTtonormns npokapunoTt" npenogaeTcs B CeAbMOM CEMECTPE, Ha 4 Kypce, npu
noarotoBke 6akanaspos No HanpasneHuto 06.03.01 "Buonorns". OucuunnnHa 6asupyetcs Ha
3HaHUsX, NPMobpeTeHHbIX CTyaeHTaMu bakanaepuara npu ndyYeHnm 60TaHNKM 1 MUKONOrnK,
LMTONOrM, BUOXMMUKN, MONEKYNAPHOK Buonorumn, Manonornm pactTeHuin, reHetukn n ap. MNpwu
NPOXOXAEHNN ONCUMNNMHBI Y 0Oy4YatoWmMXCs 3aknanbiBalnTcs 6a3oBble 3HaHWUS Ans rnybokoro
YCBOEHMS cneumnanbHbix gucumniuH. MpuobpeteHne doyHaaMeHTanbHbIX 3HAHUA NO ANCLMMNINHE
"Lintonorns npokapuot" sBnseTcs BaXHbIM KOMMIOHEHTOM LIENOCTHOrO eCTECTBEHHOHAY4YHOro
MUPOBO33peHMS buonora. ta gucumnavHa onpenenseT BaxXHy0 CBA3b MeXay BCEMU
AMCLMNANHAMN OCHOBHOI 06pa3oBaTenbHON NporpamMmbl NOAroToBKM B 6akanaspuare no
HanpasneHuto 06.03.01 "buonorusa”.

Mporpamma gucumnnnmHbl coctaeneHa cornacHo ®rOCy, COOTBETCTBYIOWEMY HaNPaBNEHNIO
noaroToBku 6akanaspos no HanpasneHuo 06.03.01 "Bronorus".

HOHy‘-IeHHbIe 3HaHUS NO AUCUUNNIMHE HEODXOAUMbI 06yqarou4|/|Mc:9| npn nNnoaroToBke, BbIMOJIHEHNN N
3auuTe 6aKaﬂaBpCKOI7I BbII'IyCKHOVI pa60Tb|, a Tak>Xe u npun peweHnn Hay4Ho-mccnenoBatebCKuUx u
Nnpon3BoOCTBEHHO-TEXHOMOMNM4YECKNX 3a0a4 B 6yp,yu.le|7| ﬂpOd)GCCMOHaHbHOVI OesATeNnbHOCTN.

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:
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PacwudpoBka
LLincpp komneTeHumu npuobpeTaeMor KoMneTeHLUU
ONK-5 MPUMEHSET COBPEMEHHbIE 3KCMEPUMEHTaNbHbIE METOAbI
(MPOCHECCHOHANbHBIE paboTbl ¢ BuonornyeckmmMm o6 bEKTaMN B NONEBBIX U
KOF:M'IeTeHLI,I/II/I) nabopaTopHbIX YCNOBUSX, HABbIKW PaboTbl C COBPEMEHHOA
annapartypou
ONK-5 MPUMEHSIET COBPEMEHHbIE 3KCMEePVMEHTaNbHbIe METOAbI
(MDOCPECCHOHANBHbIE paboTbl ¢ BuonornyeckmmMm o6 bEKTaMN B NONEBbIX U
KOMMETEHLIMM) nabopaTtopHbIX YCNOBUSIX, HABbIKW PaboTbl C COBPEMEHHOIA
annaparypon
ONK-5 MPUMEHSIET COBPEMEHHbIE 3KCMEPUMEHTaNbHbLIE METOAbI
(MPOCPECCHOHANbHbIE paboTbl ¢ BuonornyeckmmMm o6 bEKTaMN B NONEBBIX U
KO?/II'IeTeHLI,VIVI) nabopaTopHbIX YCNOBUSIX, HABbIKU PaboTbl C COBPEMEHHOIA
annapartypou
OMK-5 NMPUMEHSIET COBPEMEHHbIE 3KCNEPUMEHTANIbHbIE METOAbI
(POCPECCHOHANBHBIE paboTbl ¢ BuonornyeckmmMm o6 bEKTaMN B NONEBbIX U
KOMNETEHLAN) nabopaTtopHbIX YyCNOBUSIX, HaBblKW PaboTbl C COBPEMEHHOIA
annaparypon
ONK-5 MPUMEHSIET COBPEMEHHbIE 3KCMEPVMEHTaNbHbIE METOAbI
(MPOCPECCHOHANBHbIE paboTbl ¢ BuonornyeckmmMm o6 bEKTaMN B NONEBBIX U
KOFI\)/II'IeTeHLI,VIVI) nabopaTopHbIX YyCNOBUSX, HABbIKW PaboTbl C COBPEMEHHOA
annaparypou

B pesynbrate 0CBOEHUS OUCUUMNHBLI CTYOEHT:
1. DONXEH 3HaThb:

- CTPOEHME 1 (OYHKLMM KOMMOHEHTOB KNIETOK MPOKApMOT, a TakXXe OPUEHTMPOBATLCS B BOMpocax
pocTa, pa3MHOXEHMS 1 andpdpepeHUmaLmm MMKPOOPraHM3MoB.

2. DONIXEH yMeTb:

- IPUMEHATb 3HaHUA N YMEHUA NO LNTONOIr M NpokKapuoT npun peweHnmn Hay4Ho-nccnenoBartenbCkmnx
N Npon3BoACTBEHHO-TEXHONOIM4YEeCKNX 3a40a4 B obnactu MI/IKpOéI/IOJ'IOFI/II/I.

3. DONXEH BnaneThb:

- TEOPETNYECKMMYM 3HAHUSIMI MO OPraHM3aunm KNEeTOYHbIX CTPYKTYP MPOKApUOT U KX
PYHKLIMOHANIbHOMY 3HAYEHMIO, & TaKXe HaBblkaMu NPakKTU4eckoi paboTbl MO MUKPOCKOMWM
NPOKAPMOTHbIX KNETOK.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- NPUMEHSATb 3HAHUS U YMEHUS MO LMTONOMUIN NPOKAPUOT NPU PELIEHNN HayYHO-UCCNeaoBaTeNbCKMX
N NPOM3BOACTBEHHO-TEXHONOMMYECKMX 3a4a4 B byayleit NpodecCnoHanbHom AeSTENbHOCTH.

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOAyns
Obwas TpyA0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBI 3a4€eT B 7 CEMECTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6annos, 13 HMX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONM4ecTBO ANs Aonycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENBHO" (Heyn.).
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4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyeckun nnaH gUcCUUNAUHbI/MOAYNS

Buabl 1 yacbl
Paagen ayauTopHow paborbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N ,ﬂuﬁrunnunu/ CeMeCTpcemecha (B yacax) KOHTpOnsi
onyns
MpakTnueckuelllaboparopHole
3aHATUSA paborbl

Nekuun

Tema 1. Victopus
Pas3BUTMSA LUTONOMN
npoKapwuor.
Mwukpockonus kak
OCHOBHOW MeTof
LUMTONOrMMN NPOKapmoT.
1 Obuwwme cBoicTea / 2 0 4
npoKapwuoT, nx
NPU3HaKnN n
pa3Hoobpasue.
Mopdponorus
MVKPOOPraHM3MOB.

Tema 2.
MNoBepXHOCTHbIE
2.|CTPYKTYypbl 7 4 0 4
npokapnoTnyeckom
KNeTKW.

Tema 3. CtpoeHune
NpPOKapuoTU4ECKOro

3. Xrytuka. IBuxeHue / 2 2 0

HakTepuii.

Tema 4.
LintonnasmaTtnyeckas
mMembpaHa 6aktepuii n
apxeii: 0cobeHHOCTU
CTPOeHUs 1 oblwas
xapakTepucTmka
4.|yHKUNIA. 7 4 0 0
TpaHcnopTHas
yHKLMS MeMOpaH.
OHepreTnyeckas
yHKLMS MembpaH
(MembpaHHoe
goochopunnpoBaHme).
Tema 5.
BenokcuHTesunpyowmn
5. annapar 7 2 0 0
H6akTepranbHOM KNeTKu.

Tema 6.

LintonnasmaTtmnyeckuni
6.[KOMNapTMEHT. 7 0 4 2
BHyTpuumnTonnasmaTtnyeckue
BKIKOYEHNS MPOKAPUOT.

Tema 7. TeHeTn4yeckunin

v annapar npokapuoT n v 4 > 0
ero

OYHKLMOHNPOBAHNME.

KoHTponbHas
paboTa

KoHTponbHas
paboTta
Konnoksuym

KoHTponbHas
paboTa
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Bugbl n yachbl
Paszen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N ‘D'"Kn"(")ﬂ;;}r;”b'/ CeMecTpPl.oectpa (B yacax) \ll(ompgt:mp
Nekumu MpakTnyeckmelllaboparopHbie
3aHATUA pa50TbI

Tema 8. Pocr,

pa3mMHOXeHune n

KneTo4yHas

andpgoepeHunpoBka

npokapuoT.

CneuvannsnpoBaHHble
8.[nokoswmecsa popmbl 1 7 2 2 2 Konnokauym

andpgoepeHUnpoBaHHble

doOpMbi,

cneunann3npoBaHHble

Ha BbINONHEHUN

onpeneneHHbIX

QOYHKUUNA.

Tema . NTorosas v 0 0 0 3avet
" |dopma KoHTpoOnNA

Ntoro 20 10 12

4.2 CopepxaHue OUCLUMNIMUHbI

Tema 1. UcTopus pazsutnsa uurtonorum npokapumot. Mukpockonus Kkak OCHOBHOM MeTox,
LUTONOruM npokapumort. O6Lme CBONCTBa NPOKapMOT, UX NMPU3HaKK U pa3Hoobpa3ue.
Mopdponorua MmkpoopraHu3moB.

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

YPOBHU KNETOYHOW OpraHm3aLmm 1 ABa OCHOBHbIX HanpaBneHns ee ndydyeHns. Baammocsasb
KNETOYHbIX CTPYKTYP M UX OYHKLIMKN Ha NpuMepe bakTepuranbHo kneTku. BaxHocTb noanepxaHus
LENOCTHOCTW CTPYKTYP A5 comamonorum knetkn. Metoopbl, npuMeHseMble A5 U3YyHeHUs CTPYKTYP
MUKPOOPraHn3moB. VicToprs passntus umMTonornm NpokapuoT 1 MUKPOCKOMUK: NPOrpecc B
LUMTONOrMM NPOKapUOT B 3HAYMTENBHON CTENEHW ONPeaenseTca pa3BuTMeM TEXHUKM
MUKpockonunposaHus. MHoroobpasve npokapuot: 6akTepun n apxen. CpaBHUTENbHASNA
XapakTepucTuka NpoKkapuoTUYECKON U ayKapuoTUYeCcKom Knetok. dopma 1 pasmepbl MPOKapuoT.
dakTopbl, onpeaenswowmne pasmepbl 1 gopmy knetkn. OQHOKNETOYHOCTb - OCHOBHas doopma
opraHusaumm MUKpoboB. ?lMraHTckne? 1 ?KkapnmkoBble? MUKPOOPraHM3Mbl. XapakTepHble
06beanHeHns KnetTok. XMMNYecKnii CocTaB NpOoKapuroTUYECKOR KNEeTKN.

naboparopHas pabora (4 4aca(oB)):

1 3aHsTHE: Obwme npaBuna paboTbl B MUKpobuonornyeckoit nabopatopmmn. TexHrnka 6e30nacHOCTM
paboTbl B MUKpoburonoruyeckoi nabopatopun. ObopynosaHne MMKpobronormyeckoin nabopatopum
1 npaeuna pabotbl ¢ HUM. Mukpockonusi. YCTPORCTBO MUKPOCKONa 1 npasunna paboTbl C HUM.
Mwukpockonus B CBETNIOM (poHe. 2 3aHsATue: [MprurotosneHne npenapaTos XUBbIX MUKPOOPraHN3MOB:
?paspasneHHas kanna?, ?Bucayas kanna?, 2otnedatok?. Mopgonorus pasnnyHbix rpynn
npokapuoT n aykapmoT: kokkoB (Micrococcus, Sarcina, Streptococcus), nano4ykoBuaHbIx 6akTepuii
(Pseudomonas, Bacillus), BeTBAWMXCS 1 UMeOWNX TEHAEHUMIO K BeTBReHuo (Streptomyces,
Arthrobacter), HuT4aTbIx (LmaHobakTepun). NMPOCMOTP, MUKPOCKOMKS 1 3apUCOBKaA.

Tema 2. NoBepXHOCTHbIe CTPYKTYpPbl MPOKapPMOTUYECKOMN KNETKM.
neKumnoHHoe 3aHsiTne (4 yaca(os)):
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KneTouHble cTeHkn BakTepuii. MakpoMonekynsipHas opraHM3aunst KNeToYHbIX CTEHOK
rPamnonoXuTENbHbIX U FpamoTpuuaTenbHbix bakTepuii. XuMmmnyeckuin coctas. Mentuaornnkan
(MypeuH): cTpoeHne 1 buocnHTe3. TelixoeBble 1 NNMOTENX0EBbIE KUCNOTbI, TMNonoancaxapuabl 1
NIMNONPOTENHbI: CTPOEHME U PYHKLMN. DYHKLIMN MypeNHA N TEAXOEBbLIX KUCNOT. DYHKLMN 1
BroxnMmnyeckre CBOMCTBA KNETOYHbIX CTEHOK bakTepuii. BakTepun 6e3 KNeToYHbIX CTEHOK U C
0COBEHHOCTSIMM CTPOEHMS KNETOYHbIX CTEHOK: MPOTOoNnnacTbl, cdeponnacTbl, L-gopMbl,
NAaHKTOMMUETbI, Xnammuamm n op. OTnnantenbHole 0COOEHHOCTN KNETOYHbIX CTEHOK apxei
(nceBooOMypenHoBble, reTepononmcaxapuaHble, rMMKoONpoTeENHOBLIE U BenkoBble). S-crou bakTepwii:
CTPOEHME, XMMNYECKUIA COCTaB, CBOMCTBA, OYHKLMM U MPAKTUYECKOE 3HAYEHNe.
CneuvannanpoBaHHble KOMMAPTMEHTbI (MMKPOKOMMNAPTMEHTbI, MPUAATOYHbIE CTPYKTYPbI KNETKM).
Kancynbl, 4exnbl U CNIN3NCTbIE CNOWU: CPaBHUTENbHAS XapaKTepucTmka, CTPOEHNE, PYHKLNN,
pacnpocTpaHeHHOCTb. MpakTuyeckoe 3Ha4YeHne aK30Mnonncaxapuaos, CAN3NCTbIX CIOEB M Kancyn
H6akTepuii B MeOMLMHE U HAPOOHOM X035aicTBe. MeToabl BbIIBNEHMS Kancyn 6akTepuii.
MoBEPXHOCTHbIE OPraHenbl: WWMbl, LENN0N0COMbI, SKCTPaLENNONSPHbIE ra3oBble HannoHbl.
duMbpun (Nnn, BOPCUHKM): pacnpoCTPaHEHHOCTb, Knaccudmkaums, CTpoeHne, yHKLUN.

naboparopHas pabora (4 4aca(oB)):

3aHstue 3: Okpacka baktepuii no Mpamy. ?I pamnonoxuTensHble/ pamoTpuLaTenbHble? -
TUHKTOpUanbHble CBONCTBa 6akTepuil. CTpoeHMe KNeTOYHbIX CTEHOK BakTepuii:
rPamMnonoXMTENbHBIA K FrpaMoTpuLaTenbHbll MOPAOTUMNBI. PUKCUPOBAHHBLIE OKPALWEHHbIE
npenapartbl. MpurotToBneHne OUKCMPOBaHHbIX OKpaWeHHbIX npenapatoB. Cnocobbl goukcaumm
npenapaToB: TEPMUYECKMIA, XuMmndYeckuin. OCHOBHbIE 1 Kucnble kpacutenu. Okpacka
MUKpoopraHnamoB no Mpamy (unonbaytotcs baktepun: Sarcina, Bacillus, Serratia, Lactobacillus, E.
coli). MpakTnka paboTbl C UMMEPCUOHHOW CUCTEMOI. 3apncoBKa npenapartos. 3aHsTue 4:
[MoBepxHOCTHbIE CTPYKTYpbI NpokapunoT. Okpacka kancyn y Azotobacter no metooy OMensiHCcKoro.
[MpocmoTp, 3apucoeka npenapara.

Tema 3. CTpoeHne NpoKapMoTUYecKoro Xrytuka. smxeHue 6aktepun.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

LBuxeHne 6aktepuin. OCHOBHbIE TUMbI ABUXEHUS. XryTukn 6akTepuid, UX YUCNO 1N PacnoNoXeHMe.
Buoxummnyeckoe CTpoeHne n MakpoopraHnadaums Xrytukos. [1BUxXeHne npu nomMowm XryTnkos.
Takcuchkl knetok. MonekynsipHblii MexaHn3m xemoTtakcuca. suxeHune cnnpoxet. PoeHue ?
OBUXEHME C MOMOLLbIO MHOMOYMCNIEHHbIX XIYTUKOB: XapakTePUCTNKA, PacnpOCTPaHEHHOCTb,
3HayeHue. [Noatarneatowmin TMN OBUXEHNUS C NOMOLbIO nunen IV Tuna n ero 3Ha4yeHve ans
doopmMmpoBaHus bronneHok. [BnxXeHne no Tuny ckonbxeHns. PasHoobpasne MexaHn3mMoB
CKOJbXEHMS Yy pa3HblX TaKCOHOMUYECKMX rpynn 6aktepuid. [BuxeHne MnkcobakTepuii:
A-pBuxeHune, S-aBmxeHne. MexaHn3M CKONTbXEHUS TPUXOMHbIX LnaHobakTepuid. [BuxeHne
6akTtepuii rpynnel Cytophaga-Flavobacterium. CkonbxeHue Mukonnasm. [BrxeHne natoreHHbiX
6akTepuii BHYTPW KNETOK MaKkpoOpraHn3ma Xo3simHa, OCHOBaHHOE Ha aKTUHE.

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

KoHTponbHas pabota no teme: NoBEPXHOCTHbIE CTPYKTYPbl MPOKAPUOTUYECKON KNETKN N NX
PyHKLNN.

Tema 4. Liutonnaamatmyeckas MembpaHa 6aktepui u apxe: 0CO6€HHOCTU CTPOEHMUS U
obuLasn xapaktepuctuka cpyHKuuin. TpaHcnopTHas coyHKUUS MeMOpaH. dHepreTuyeckas
chyHKkuUus membpaH (MembpaHHoe cpocchopunupoBaHue).

JIeKLMOHHOe 3aHsiTne (4 4aca(oB)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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AnemeHTapHasi MembpaHa, ee XMMUYeCKNiA COCTaB M MakpOMOJIEKyNsipHas opraHn3aumsi.
OcobeHHOCTN CTPOeHUSt MeMbpaH BakTepuii U apxeir. PYHKUUN OTAENbHbIX KOMMIOHEHTOB
MembpaHbl. OCHOBHbIe cBolicTBa BiomMeMbpaH. HapyxHas MembpaHa, umMTonnasmatmyeckas
MeMbpaHa 1 BHyTpuUMTONNa3MaTmyeckne MeMbpaHbl: pacnpoCcTPaHeHHOCTb U OYHKLMK.
MembpaHHble 06pa3oBaHNs: ME30COMbI, XPOMOCOMbI. KBa3un-aykapunoTtnam. KomnapTmeHTanmsaums y
npokapmoT. PyHKUMM MeMbpaHHbIX 06pa3oBaHUii. Yyactue umtonnasmatnyeckon MembpaHol
NpPOKapmoT B pas3nnyHbix MeTabonmyeckux npowueccax. TpaHcnopTHas yHKUMS MeMOpaH.
N3bupaTenbHas NpoHMLaeMocTb (NONynpoHMLAeMOCTb) MeMbpaH. AKTUBHBI U NACCUBHbIA BUAbI
TpaHcnopTa. Ouddysnsa npoctas n obneryeHHasi, ocMoc. MNepBUYHbIA 1 BTOPUYHBIA TPAHCMOPT.
AHTMNOPT, YHUMOPT U cumnopT. Moandukaums nepeHocnmoro cybcrparta B npouecce
TpaHcnokaumm rpynn. dHepreTnyeckas yHkums membpaH (MembpaHHoe dbocchopunmpoBaHue).
NcTouHmkm sHeprun. SHepretudeckne pecypcbl. Obwas xapakTepucTmka aHepreTuHecKmnx
npoueccos. [lepeHOC aneKTPOHOB Kak CyTb SHepreTnyecknx npoueccos. [oHOpbI 1 akLenTopbl
anekTpoHoB. OCHOBHbIE TWMbl 3HEPreTn4Yeckoro Mmetabonnama npokapunot. AT® kak yHuBepcanbHas
hopMa XMMUYECKOI aHeprumn B knetke. Cnocobbl Nony4YeHns SHeEPrumn npokapuotammn: 6poxeHme,
poTOCUHTES, AblxaHne. MembpaHHoe 1 cybcTpaTHoe dpocchopunupoBaHme. PasHOBMOHOCTM
MeMBpaHHOro gooccpopmnmpoBaHust. OkMcnMTenbHoe OOCOPMIMpPoBaHne. YCoBEpLLEHCTBOBAHNE
nyTein N3BNEYEHUS SHEPTM N3 opraHnyeckux cybetpaTtos. JanbHewas gerpagaums Monekynbl
nupysata no auetun-KoA. lNonHoe okucneHue auetnn-KoA B LITK. MNoctynneHne sogopona B
ObixatenbHyto Lernb. OCHOBHbIE NEPEHOCHMKM BOAOPOAa (9NEKTPOHOB) B AbIXxaTeNbHOM Lenn
MutoxoHapwuii: HAL(P)H2-nernaporeHasbl, XMHOHBI, LMTOXpOoMbI, FeS-6enkn. OcobeHHOCTH
OblXaTenbHbIX Lenen npokapuoT: MHOXECTBO MECT BK/THOYEHUS BOCCTAHOBUTENbHbIX 9KBMBANEHTOB C
OKMCnsieMblx CybCTpaToB B AblXaTeNbHYHO Liemnb; pa3Hoobpasne KOMMOHEHTOB AblXxaTebHbIX Lienei
NpY NPUHLMNYANbHOM OOHOTUMHOCTUN X OpraHn3aunn; pasBeTBeHne ablXxaTebHbIX Lenen Ha
KOHEYHOM aTarne nepeHoca 3NeKTPOHOB. 3anacaHne aHeprum B monekynax AT® no mexaHnamy
okmcnuTenbHoro coocgopunuposaHns. AT®asHblin komnnekc. HYueno poccopmnnmposaHnin B
LblxaTenbHblx Lensx 6aktepuii. JbixatenbHble Lenu, B KOTOPbIX 3HEPreTn4yeckum cybcTpaTom
cnyxaTt opraHuyeckme (XeMoopraHoTPoMHble 6akTepun) n HeopraHM4eckne (XeMoNnMToOTPOMHbIE
b6akTepun) coeanHeHunsi. ObpasoBaHme "acCUMUNALMOHHOM CUNbl" B MpoLeccax AblXaHus.
ObpasoBaHMe BOCCTAHOBMTENS XEMOIMTOABTOTPOPHbIMY BakTepmsamu. ObpaTHbli TpaHCNoPT
3NEeKTPOHOB. ['pynnbl XeMOOPraHOTPOMHbLIX BakTepuii: METUNOTPOMbI, YKCYCHOKUCTbIE,
aMMOHVdMUMpYyoLWmMe, Lennono3opaspyliamwme, eHnTpudnumnpyowme baktepmum. 9k30TmHeckne
POPMbI XUN3HW: Xene3obakTepun, HUTpUMLMpyLWwme, BOLOPOAHbIE, TMOHOBLIE BakTepun. 3ameHa
O2 B Ka4eCTBE KOHEYHOro akuenTopa 3N1eKTPOHOB PSALOM OKMCNEHHbIX OpraHNyYeckumx n
HeopraHn4Yeckrx cCoeAMHeHnn (aHasapobHoe AbixaHune). Tunbl aHasapPOBHOro AblIXaHUs y MPOKapPUOT:
HUTpaTHOe, cepHoe, doymapatHoe. doTodooccopunnposaHue. POTOCUHTEINPYOWWIA annapat
b6akTepuii n apxeir. DoTocuHTE3Mpytowme bakTepumn: Anoxyphotobacteria (nypnypHbie un 3eneHble
6aktepun) n Oxyphotobacteria (unaHobakTepun). DoTocuHTE3MPYOLWME apxebakTepum
(akcTpeMmanbHble ranodusbl). @oTocuHTE3 HakTepuii. POTOCUHTETUYECKUE MUTMEHTDI
(xnopodpunnbl, 6akTEPUOXNOPOGUNIBI, PUKOBUNNNPOTENHBI, KAPOTUHOWObI, 6AKTEPMOPOLOMNCHH).
[MUrMeHTbl aHTEHHbI U PeakUMOHHOro ueHTpa. doTtousmyeckme n XMMm4yeckne npoLecchbl
dootocuHTesa. lNyTn anekTpoHHOro TpaHcnopTa (LMKANYECKUIA, HELMKNNYECKNIA).
doTodocchopunmposaHue. ObpasoBaHne BoccTaHoBUTENS. MNpUpoaa 3K30reHHbIX JOHOPOB
9N1EKTPOHOB MpPY POTOCUHTE3E (BOCCTAHOBMIEHHbIE COEAMHEHNS CEepbl, OpraHnyeckne BelecTsa,
MONEKYNSPHbIA BOOOPOA 1 Ap.). Booa kak 3K30reHHbIn JOHOP 3nekTpoHoB. MHOroBapuaHTHOCTb
b6akTepuanbHoro OoToCcMHTE3A.

Tema 5. BenokcuHTe3upyoLWwMn annapar 6aktepuanbHON KNeTKM.
NeKLuMoHHOoe 3aHsiThe (2 yaca(os)):

BenokcuHTeanpyowmin annapat 6aktepuanbHoin knetku Pnbocombl, kak oyHKUMOHANbHbIE
HykneonpoTtenabl. Paamepbl 1 Mopdoonorus pubocom. CTpykTypa 1 coctas pubocom.
PubocomanbHble PHK 1 6enku manoii n 6onbwoii cybbeamHul. @opmmpoBaHme pubocom B KNeTKe.
Obuwwme npenctaBneHnst o PyHKUMM pubocom B knetke. OCOBEHHOCTUN CTPOEHNS pUbOCOM apxei.
BenokcuHteanpyowmin annapat 6akrepuanbHoin knetkn. OCHOBHbIE €ro KOMMNOHEHTbl. CTaamu
TpaHcnauun. benkosble hakTopbl UHMLMALMK, NOHFAUUM U TEPMUHALMK TpaHcnsauun. Perynauns
TpaHcnsumn. CnHTes 6enkoB B HeCKNETOYHON CUCTEME.

Tema 6. LUuTonnasmatmyeckum KomnapTmeHT. BHyTpuuuronnasmaTtmyeckue BKIKOYEHUA
npoKapuor.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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npaktudeckoe 3aHsitne (4 yaca(os)):

LinTonnaamartnyeckui KOMMapTMEHT. npOCTpaHCTBeHHaﬂ opraHunauumsa umtonnasmatn4eckoro
KOMMapTMeHTa. LinTonnasma n BHyTpuumMToniasmMaTndeckmne BKNO4YeHmA. CocTaB 1 OCHOBHblE
PYHKLUM LMTONNA3MbI. Ponb u pacnpocTpaHeHne BHyTpuuntTonna3MaTtn4eckmnx BK/IIOYEHNIA y
6a|<Tep|/||71. (DI/IK06W'IVICOMbI, XNOPOCOMbl, Kap6OKCI/ICOMbI. BkntoyeHus, umetowmne
ﬂpVICFIOCOéVITeﬂbHOG 3Ha4YeHne: aspoCcOMbl N MarHETOCOMblI. 3anacHble BelecTsa MI/IKp06HbIX
KneToK: nonudpocdarthl, nonucaxapuabl, nMnuabl, nonunenTuabl, cepa. Penkune BknoYeHus:
Kpuctannbl Mena, napacnopalibHble KpUcTannbl. R-pe(*)paKTVlﬂbele Tenbua. KOHTpOJ‘IbHaﬂ pa60Ta
no teme: Metabonuyeckuii annapar I'IpOKapI/IOTI/I‘-IeCKOVI KNneTku

naboparopHasi pabora (2 yaca(oB)):

3aHsaTue 5: BHyTpuumTonnaamMatnyeckmne CTpykTypbl KneTok npokapuot. Okpacka BKIOYEHNIA
rnvMKoreHa B KneTkax OpoXxxKen n3 poga Saccharomyces u rpaHynesbl B knetkax baktepuii u3 pona
Clostridium. Okpacka sBontoTuHa (nonudpocparos) no metoay OmensHckoro. NpocMoTp, 3apmcoska
npenapaTos.

Tema 7. NeHeTUYecKui annapat NpoKapuoT U ero oyHKLMOHMpPOBaHue.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

"eHeTMyecknin annapart NpokapuoT 1 ero PyHkumMoHmposaHne. OpraHnsaumns reHeTU4eckoro
annaparta 6aktepuin. [JHK kak HocuTenb BCEV reHeTUYeckon nHgopmaumm. Xpomocoma baktepuid.
dopma, KONUAHOCTb M NAPTUTHOCTbL BakTepuanbHo xpoMocoMbl. CTpoeHne Hykneonaa. benkn
reHoma b6akTepuanbHbIX KNEeTOK, NX CTabnnunanpytowwas ponb B opraHnsaumm Hykneovaa. Cessb
Hykneomga ¢ umMTonna3mMatnyeckolrt MeMbpaHoli 1 ee NpoM3BoAHbIMA. XpoMocoMa apxeii. Pasmepbl
NPOKapMOTUYECKNX rEHOMOB. HEXPOMOCOMHbIE FEHETMYECKME SNIEMEHTLI (MNasmMmnabl), nx
opraHu3aums, HoMeHKnartypa, Buabl, GIoNorMyecknii n 3BONOLMOHHDIV CMbICA. epeHoc
reHeTn4yeckoro matepuana ¢ noMoLwbo nnasmma. BoaMoXHOCTM "ropu3oHTanbHOro" nepeHoca
reHoB C yyacTveM nnasmua. Boicokas nameH4nmBoCcTb NpokapmnoTt. MexaHn3Mbl NU3BMEHYNBOCTU
NpPOKapmoT: MyTauun N pekoMbrHaumm (KOHbloraums, TpaHcopmaums, TpaHcaykums). Tuns
MyTauuin 1 nx nposieneHue B knetke. [lokasatenbCTBO HEHANPAaBIEHHOMO XapakTepa MyTauuia.
OcobeHHOCTN NpoueccoB KoHbloraumm y npokapuot. Pennukauns JHK. OcHOBHbIe chepMeEHTHI,
OTBETCTBEHHbIE 3a pennukaumnio. MexaHuambl pennvkaumm 6akTepranbHOR XPOMOCOMBI.
TpaHckpunuus OHK. OCHOBHblE (DePMEHTbI, OTBETCTBEHHbIE 3a TPAHCKPUMNLMIO.

npakTnyeckoe 3aHsitne (2 4aca(os)):
KoHTponbHas pabota no teme: 'eHeTu4eckuii annapart npokapuor.

Tewma 8. PocTt, pa3aMHOXeHUe 1 KneToyHas audpcepeHUMpoBKa NpoKapmor.
CneuuvannaupoBaHHble nokosiuecsi hopmbl n aucdepeHUNpoBaHHbIE (POPMbI,
cneumanu3nMpoBaHHble Ha BbINMOMIHEHUU onpeaeneHHbIX PyHKLMA.

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

PocTt knetku n nonynsummn. C6anaHCUpOBaHHbIA 1 HecbanaHCUPOBaHHbIV POCT. Bo3MOXHbIe
NPUYUHBI HecbanaHCUPOBAHHOMO pocTa. PerynatopHble cucTeMbl pocTa U oeneHns 6akTepuii.
OCHOBHble (POpPMbl Ppa3MHOXEHUS KNeTok. brHapHoe oeneHne, MHOXECTBEHHOE AeneHue,
noykoBaHue. IsomopdgoHoe 1 retepomMopdoHoe aenexHue. lNepunoguyeckoe KynbTUBUPOBAHHUE.
CurHXpoHU3aums kynbTyp. HenpepbiBHOE KynbTuBMPOBaHUE. )XKMN3HEHHbIE (KNETOYHbIE) LNKbI
npoKapwuoT.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

Konnoksuym no teme: Mopchonorunyeckn anpgpepeHumnpoBaHHbie qoopMbl NpokaproT. CTpoeHne 1
PyHKLMM MOpdponornieckn augpgepeHumMpoBaHHbIX 0OPM MPOoKapuoT, NpuMepbi.

naboparopHasi pabora (2 4aca(oB)):

3aHaTne 6 KnetouHas ondpdbepeHumposka npokapuot. Crnopbl akTuHobakTepuii. MpocmoTp,
MUKPOCKOMWS 1 3apucoBKa npenapaToB U KONOHWI CTpenToMmueToB. [1penapaT oTnevarok.
Okpacka aHgocnop Bacillus megaterium no metony NMewkosa.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

KTPOHHEBH
B_EPCHTET
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Buabl
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTyAOeHTOB P
T .
ema 3. CTpoeHue MOArOTOBKA K
npoKapnoTU4ecKoro - KOHTpONbHas
8. Xrytuka. [suxeHune / KOHTPOMEHON 6 paboTta
6a|<Tepv|.|7| paGote
Tema 6 noagroToBka K 6
. - KONNOKBUYM
LinTonnaamatnyeckui KO/JIOKBMYMY Y
6.[KOMMNapTMeEHT. 7 NnoaroToBka K
BHyTpUUmMTONNa3MaTnyegkme KOHTPOSIbHOW 6 Kce)lg;aganaﬂ
BK/TIOYEHUS MPOKapmoT. pabote P
T . Y
ema 7. ['eHeTnyeckui NOOrOTOBKA K
annapar npokapuoT u N KOHTpONbHas
7. ero 7 KOHTPObHOW 6 pabora
PYHKLUNOHNPOBAHME. padore
Tema 8. Pocr,
pPa3MHOXEHMe U
KneTto4yHas
andpgoepeHumnpoBka
npokKapwoT.
CneumannsnpoBaHHble
8.|[nokoswmecs popmbl 1 7 MOAroToBka K 6 KONMOKBUYM
AndpgoepeHUnpoBaHHbIe KonnoksnyMy
doopMbl,
cneuvann3npoBaHHble
Ha BbINOMIHEHUN
onpeneneHHbIX
JOYHKLUUNA.
Ntoro 30

5. O6pazoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs

B npouecce ocBoeHMs AUCUMNAMHBI UICMONb3YTCS cneayowme obpasoBaTefibHble TEXHONOK,
crnocobbl 1 MeTobl OOPMUPOBAHNS KOMMETEHLMIA: CEMUHAPbI B hopme
npobnemMHo-nccnenoBaTenbckoi 6ecenpbl (KONNOKBUYMbI), NabopaTopHble 3aHSATUSI, 0DOPMNEHNE
0T4eTOB Mo NabopaTopHbIM 3aHATUSIM, MPOCMOTP, aHanM3 U 0bCcyXAeHne BULAEO- U MyNbTUMEANAHBIX
mMaTepuanos.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. UcTopus passutna uutonorum npokapumot. Mukpockonus Kak OCHOBHOM MeTon,
LUTONOruM npokapumort. O6Lime CBONCTBa NPOKapMOT, UX NMPU3HaKU U pa3Hoobpa3ue.
Mopdponorusa MmkpoopraHu3moB.

3auet
Tema 2. [loBepXHOCTHbIe CTPYKTYpPbl MPOKapMOTUYECKOMN KNEeTKM.

3auet

Tema 3. CTpoeHMe NpoKaprMoTUYEecKoro Xrytuka. [sBuxeHue 6akrepui.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

PernctpaumoHHbii Homep 849436318 SAEKTPOHHBH
Crpanunua 10 n3 18. il yLH,lf[;F EPCHTET
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KoHTponbHas pabota NpoBoanTCS B NMMCbMEHHOW (OOpMe B BUAE TECTOBbIX 3a4aHWiA, COCTABNEHHbIX
no pasnenam OUCUUMNANHBI C UCNONb30BaHMEM CrieunanbHOro NMporpaMMHoro obecnedyeHms. a)
Mpumepbl TECTOBLIX 3a4aHWiA 3aKPbITOro TUna BoibeprTte BepHbIA OTBET N3 NPEaIOXEHHbIX.
B0o3MOXHbI HECKONbKO BapuaHToB 0TBETOB. CNoXHOCTb 3adaHuin ? 1 6ann. 1. BHyTpukneTo4Hble
CTPYKTYpPbl, KOTOPbIE ONPenensioT ABUXEHNEe BakTepuii Mo CUNOBbLIM TMHUSIM MAarHUTHOrO NONs
3emMnu nnm marumTta, Hasbieatotcs A. R-yactuubl . MarnHetut B. Pannpocombl [. NMnasmunobl B.
MarHeTocombl 2. benkoBble KneTo4YHble CTEHKM apxer no ['pamy okpawmsaroTcs A.
'pamnonoxwuTensHo b. M'pamoTpuuarensHo I, ['pamMnpnHannexHoCTb 3aBUCUT OT CTaaunn
KneTto4yHoro uukna B. He okpawwmsatotca 3. B npouecce cuHTE3a MypenHa TpaHCcnenTuanpoBaHue
npoucxoamT Bo Bpems: A. 1-ro aTana cuHTesa MypeuHa B umtonnasme b. 2-ro atana cuHTesa
MypeunHa B uMTonnasmatnyieckoin membpaHe B. nepeHoca npenwecTBEHHNKOB MypenHa Yepes
uMTonnasMaTmnyeckyto Membpany M. 3-ro atana cuHTe3a MypeunHa B Kneto4Hol cteHke . He
NPOUCX0ANT BO BpEMSI CMHTE3a MypeuHa 4. F-nunn obpasytotcs y A. ntobbix baktepuii b. apxeii B.
MOABUXHbIX 6akTepuii . kneTok-peunnueHToB L. 6aktepuii, KOTOpble HECYT haKTop
TpaHCMUCCUBHOCTK 5. B pesynbtarte 2-ro atana cvHTe3a MypeuHa, nponcxoasiero B
umMTonnasmaTmnyeckoi MembpaHe, obpasyetcs: A. N-auetTunmypamun-neHta-nentma-docgonunug b.
N-aueTtunrniokosamuH-N-auetunmypamun-onuro-nentug B. N-auetunmypamun-onuro-nentng, I
Y O®-N-auetnnmypamun-nenta-nentug L. N-auetunrnioko3amuH-N-auetunmypammn 6) MNpumMepsi
TECTOBbIX 3afaHNIA, B KOTOPbIX HEOOXOOMMO COOTHECTM AaHHble COOTHECUTE TUMbI CTPOEHUS
KNEeTOYHOW CTEHKWN C apxesiMun, ANt KOTOPbIX OHU XxapakTepHbl. CNoXHOCTb 3agaHus ? 5 6annos. 1)
KneTto4yHble CTEHKM 13 NceBOoMypenHa 2) benkosble kneTo4Hble cTeHKN 3) KneToyHble CTEHKU 13
rnukonpoTtenHa 4) N'eTepononucaxapuiHble KNeTo4yHble CTEHKM 5) HeT kneTo4Hom CTeHku A.
Thermoplasma n Ferroplasma b. MetaHoreHbl: Methanolobus, Sulfolobus, Thermoproteus,
Pyrodictium n Halobacterium B. Methanobacterium n Methanobrevibacter ['. MeTaHoreHb!:
Methanococcus, Methanospirillum, Methanomicrobium, Methanogenium n Desulfurococcus L.
Methanosarcina n Halococcus B) [NpnMepbl TeCTOBbIX 3a4aHuin OTKpbITOro tuna lNpognonxurte pasy.
HeobxoomMo BnncaTb TONbKO 04HO ¢noBo. CNoXHOCTb 3amaHuii ? 2 6anna. 1. benok,
MPOHU3bIBAIOWMIA HAPYXXHYIO MeMOpaHy HackBO3b 1 06pa3yowWwnii rnapodnbHbIE NOPbI, - 3TO .
2. B N-auetunrnioko3aMuHe K atoMmy yrnepona Bo 2-OM NONOXEeHUN Yyepes aMmHorpynny
NpPUCoOeanHEH OCTaToK KucnoTbl. 3. Takcuc B HaNpaeneHum oT pasapaxuTens HasbiBaeTcs

. 4. CtpyKTypa bakTepmanbHOro Xrytuka, ciyxauwas ons obecned4eHusi rmbkoro coeanHeHns
HUTWU XryTuKa ¢ 6asanbHbIM TENOM, - 3TO . 5. bakTtepus, nmetowas ognH Xrytuk Ha 04HOM 13
MOMOCOB KNETKN, Ha3biBaeTcs .

Tema 4. Llutonnasmatnyeckasi MembpaHa 6akTepun n apxen: 0CO6EHHOCTU CTPOEHMUs 1 obLLas
xapaktepucTtuka cpyHkumin. TpaHcnoptHaa PyHKUUA MeMbpaH. QHepreTuueckas pyHKLUS
membpaH (MembpaHHOe cpocchopunupoBaHme).

3avet
Tema 5. BenokcuHTe3upyOLWMK annapart 6akTepuanbHON KNeTKM.

3avet

Tema 6. LluTonnaamatmyeckuin KomnapTMeHT. BHyTpuumTonnasmarmyeckme BKIHOYEHUS
npoKapuor.

KONNOKBUYM , MPYMEpPHbIE BOMPOCHI:

Bonpocbl ons caMoCTOATENBHOrO M3y4eHUs CTyAEHTaMK U AeTanbHOro pasbopa Ha KonoKBuyMe:
LinTonnaamartumyeckuii KoMnapTMeHT. [pocTpaHCTBEHHAS OpraHn3aums LMTonna3mMaTmyeckoro
KomnapTMmeHTa. Liutonnasma n BHyTpyuMTONNa3MaTmyeckmne BkioyeHns. Coctas 1 OCHOBHbIE
OyHKLMKN LUMTONNaambl. Ponb 1 pacnpocTpaHeHne BHyTPMUUTONNA3MaTUYECKMX BKITFOYEHWIA Y
H6akTepuin. PMKoOUINCOMBI, XNOPOCOMbI, KAPOOKCUCOMBI. BkntoueHmns, nmetowwme npmucnocobmTensHoe
3Ha4yeHue: aspoCoMbl U MAarHETOCOMbI. 3anacHble BELWECTBA MUKPOOHBIX KNETOK: nonugpocdarhl,
nonucaxapuabl, NMNUAbI, NONMNENTUAbI, cepa. Penkne BKNOYEHUS: KpUcTanibl Mena,
napacnopanbHble kpuctanibl. R-pedopakTunbHble TenbLa.

KOHTpO/bHas paboTa , NpUMepHble BOMPOCHI:

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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KoHTponbHas paboTta NpoBOAMTCS B NMMCbMEHHON OOPMeE B BUE TECTOBbIX 3a4aHWN, COCTABNEHHbIX
no pasnenam OUCUUMNANHBI C UCNONb30BaHMEM CrieunanbHOro NMporpaMMHoro obecnedyeHms. a)
MpuMepbl TECTOBbLIX 3a4aHWI 3aKPbITOro Tna BoibepnTe BEpHbIA OTBET U3 NPEASIOKEHHbIX.
Bo3MOXHbI HECKONBbKO BapuaHToB 0TBETOB. CNOXHOCTb 3aaaHuii ? 1 6ann. 1. I3 npencraBneHHbIx
BELeCTB HanMMeHbluas npoHuuaemoctb Yyeped LINM xapaktepHa ona A. Bopa I'. oHbl Bogopona b.
MuuepuH L. MoyesuHa B. 'ntoko3a 2. Bonblas cybbeanHuua npokaproTnyeckoin pubocombl
coctout n3 A. 18S pPHK B. 5S pPHK . 5,8S pPHK B. 16S pPHK I". 23S pPHK E. 28S pPHK 3.
AHOKCUreHHbIN (POTOCKMHTE3 XapakTepeH Ans cnegyowmx opraHnamos A. 3eneHble pacteHus I.
MypnypHble n 3eneHble baktepun b. LinaHobaktepumn L. AktuHommueTsl B. Manobaktepun 4. MNon
TEPMMHOM ?MONyNpPOHMUAeMOCTb? MeMbpaH noHmMatoT A. cnocobHOCTb MeMBpaH NponyckaTb O4HM
BELLEeCTBa W He nponyckaTtb apyrue b. Hanvume B MembpaHe nop B. Hannuve B Membpate
6enKoB-NepeHOCHNKOB [". TpaHCMOPT BEWECTB TONbKO U3 kKNeTkn L. TpaHCnopT BEWECTB TONbKO B
knetky 5. TpaHcnopT MonekynspHoro kucnopona (O2) B KNeTky 1 U3 Hee OCywWwecTBNSEeTCS No Tuny A.
obneryeHHo ondodpysum I. TpaHcnokauum rpynn b. naccueHo amucpdpysmm L. aHTunopta B.
cumnopTa E. nepBuyHoro aktneHoro tpacrnopta 6) MNpuMepbl TECTOBLIX 3a4aHWiA, B KOTOPbIX
HeobXxoAMMO COOTHECTU AaHHble COOTHECUTE TUM 3amnacHbIX BELWECTB C MMKPOOPraHnamMamu, ans
KOTOPbIX OHU XapakTepHbl. Hanpumep, y apoxxen Candida n Rhodotorula BkntoyeHns HeTpanbHbIX
XMPOB MOryT coctaensaTb 0 80% cyxoro Beca knetku. 3Haqmt oTteeT: 1-A. CnoxXHoCTb 3agaHns ? 5
6annos. 1) HentpanbHble xupbl A. Candida n Rhodotorula 2) LinaHodomunHosble rpaHynbl b.
KopuHebaktepun 3) NpaHynesa B. Beggiatoa v Thiothrix 4) BontotuH I'. Mukobaktepun 5) Cepa L.
LinaHobakTepun 6) Bock E. Clostridium butyricum B) MprMepbl TECTOBbLIX 3a4aHUA OTKPbLITOro Tna
Mpoponxute gpasy. Heobxoamnmo Bnmcatb TONbKO 0OHO cnoBo. CNoXHOCTb 3agaHuii ? 2 banna. 1)
B npouecce dhymapaTHOro abixaHns KOHEYHbIM akLLenTOpOM SNEKTPOHOB BbiCTynaeT

[MpoaoykTOM BOCCTAHOBNEHNS SBNSETCS . 2) TpaHcMeMbpaHHble 6enku, oanH pas
NPOHM3bIBaloWMe MemMbpaHy HackBO3b, HA3bIBAKOTCS . 3) KonnyecTteeHHas mepa
CMocobHOCTM KOMMOHEHTOB AblXaTeNbHOM Lenu nepenasatb aNEKTPOHbI ? 3TO . 4) Benku,
hopMumpytowmne B MeMbpaHe nopbl, 4epe3 KOTOpPblE OCYLWECTBASETCS NACCUBHbIV TPAHCMOPT MOMEKYN
BOZbl, HA3bIBAIOTCS . 5) lNpn anekTpoHHON MUKpOodgroTOrpadom Nnonnucoma npeacTasnser
coboli CTPYyKTYpY, B KOTOPOIA ?6ycv|Hb|? pP1BOCOMbI HAaHN3aHbl HA ?HUTL? . B cTopoHbI oT
pBOCOM OTXOAAT 3aBUTKMU -

Tema 7. F'eHeTMYecKUi annapar npOKapMOT n ero oyHKLMOHMpPOBaHMe.
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

MpuMepHbIE BONPOCHI MMCbMEHHOM KOHTPONbHOIK paboTsl: 1. Xpomocoma E. coli kak pennmkoH. 2.
OcobeHHOCTN OpraHM3aunm reHeTMyeckoro annapara apxeit. 3. CTpoeHme nnasmMui: reHHole
momynu. 4. KOHCepBaTUBHbBINA CUHTE3 HYK/TIEMHOBbIX KUCNOT: CyWHOCTb, OTANYNE OT
NonyKoHcepBaTUBHOro, npumep. 5. OnepoH: onpeneneHne NOHATUSA, CTpoeHue, npumep. 6.
[MpomMoTop: cTpoeHue u 3HadyeHne. 7. TepMnHaums TpaHckpunumn. 8. dparmeHTol Okazaku. 9. Buabl
nnasmug (He meHee 5 HaumeHoBaHuin). 10. KOMNOHEHTbI Hykneonga npokaproT, KOTOpbie OTBeYatoT
3a ycTpaHeHue otpuuarensHoro 3apsga OHK. 11. NpoctpaHcTBeHHas opraHndaums OHK B
Hykneounge E. coli. 12. OcobeHHOCTV opraHn3aumm reHeTU4eckoro annapara nnaHkTommueTos. 13.
Kpuntuyeckne nnasmuabl. 14. MNonykoHCepBaTUBHbBIA CUHTE3 HYKNEMHOBbIX KACOT: CYWHOCTb,
OTNIYMe OT KOHCepBaTMBHOro, npumep. 15. OCHOBHblE XapakTepHble YepTbl Nnasmua. 16. Onepartop:
cTpoeHune n 3HaveHune. 17. MHnunaums tpaHckpunumm. 18. CuHtes HK Ha 3anasgbiBatowen
(otcTarowen) uenu OHK. 19. ConpsxeHne TpaHCKPUNLUMK U TPAHCASALMMN: Y KaKUX OpPraHn3MoB 1 Kak
npoucxogut. 20. HomMeHknatypa nnasmuma.

Tema 8. PocTt, pa3amHOXeHUe U KneTouyHasi auchcdepeHLMpoBKa NPoOKapuoT.
CneumanusnpoBaHHble nokosimecs coopmbl n audpcpepeHupoBaHHble OOpPMBbI,
cneumanusnpoBaHHble Ha BbINOMIHEHUU onpeaeneHHbIX PyHKLMNA.

KONNOKBUYM , NMPpUMEPHbIE BOMPOCHI:

Bonpocbl Ansi caMoCTOSTeNbHOro N3y4eHust CTyaeHTaMu 1 fetanbHoro pasbopa Ha KOnnokBuyme:
Obpa3zoBaHue bakTepusaMmn nokoswmxcs dpopM. LIncTbl, 3K30- 1 3HO0CAOPbI, aKUHETbI, MUKCOCMOPbI.
Cnopoobpa3zoBaHue. ObpasoBaHne oMdpePEHLNPOBAHHbBIX BEFETATUBHbLIX (DOPM,
CNeLmnanmanpyroWmnxcs Ha BbIMOMHEHUN ONpeaeneHHoM OYHKLMIN: KNEeTKN-LBEPMEPDI, FETePOLMCTHI
umaHobakTepwrii, NNOAOBbLIE TENA MUKCODAKTEPUIA, SNEMEHTAPHBbIE TENA Y BHYTPUKIETOUHbIX
napasnToB M 3HAOCUMOUOHTOB, BakTeponabl KNybeHbKoBbIX 6akTepuii.

UtoroBas cpopma KOHTpons

KTPOHHBL H

1%
BEPCPITET

TAHECAAR CHTTEMA Ky
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3a4eTt

[MpuMepHble BOMPOCHI K 3a4eTy:
Bonpocsl k 3a4eTy:

1. YDOBHI/I KNeTo4YHOW opraHm3aunn n OCHOBHblIE HAlMpPaB/iEeHNA ee N3YHEHUA. MI/IKpOCKOI'II/IFI -
OCHOBHOM MeTo4 uccnenosaHns B LUTONOMUN.

2. CpaBHUTENbHAS XapaKTepUCTMKa CTPOEHUS NPOKAPUOTUYECKOR 1 3yKapUOTUYECKOW KNEeTOK.

3. Mopdhonorusi KNneTok NPoKapmoT: pasmep 1 doopma Knetok. XMMmn4eckunin coctas HaktepuanbHo
KNeTKu.

4. S-cnoii bakTepuii.

5. MenTnoornukaH MypevH - cneunduyecknii retepononnmep 6aktepuin. bBuocuHtes mypenHa.
6. Kneto4yHast cTeHka rpaMnonoXuTenbHbIX 6akTepuii.

7. KnetoyHas cteHka rpamoTpuLaTenbHbix 6akTepuii.

8. OTnMumnTenbHbIe 0COBEHHOCTUN KNETOYHbIX CTEHOK apXxei, APOXXein 1 MuuenmnanbHbix rpnbos.
9. DYHKUUKN KNETOYHOW CTEHKM NPOKapuoT.

10. Pa3pylweHne KneTo4Hoi cTeHkn baktepwii. MpoTtonnacTel, cpeponnactbl, L-doopMbi.

11. Obonoyka HGakTepuanbHbIx KNETOK: Kancysnbl, CAUM3UCTbIE CNOW U YEXTbI.

12. NoBEPXHOCTHbIE CTPYKTYpPbl BakTepmanbHbIX KNETOK: MUKW, Wunbl 1 TpybyaTbie BbIPOCThI.
13. XryTukn 6akTepuii: nx 4ucno, pacnonoxeHme n BoOXMMmNYeckoe CTPOEHME.

14. Tunbl OBUXEHUN BakTepranbHbIX KNETOK: OBUXEHMNE CMIMPOXET U CKONbXEHME.

15. Takcucbl 6akTepuin. MexaHnam 4yBcTBUTENBHOCTU. OBHApYyXeHUe OBUXEHUS BakTepuiA.
16. UmTonnasamartuyeckas MembpaHa: XMMU4Yeckunii COCTaB, CTPOEHUE U CRYHKLINN.

17. MpoHnLaemMocTb MeMbpaH 415 pasnunyHbIX BeWecTB. Tunbl TpaHcnopTa. PocooTpaHcgepasHas
cucTema TpaHcnopTa.

18. OpraHnsauusi gbixatenbHoro annapara aspobHbix 6akTepuii. MNpouecc ero yHKUMOHMPOBAHMSI.

19. OpraHnsaums obixatenbHoro annapara aHaspobHbix 6akTepuii. Mpouecc ero
PYHKLMOHNPOBAaHUS.

20. 3HayeHVe apixaTeNnbHON Lenu, ToKanm3oBaHHOM Ha uMToniasmMaTnieckom membpaHe, B
aHepreTvke npokapuotuyeckoin knetkm. Cnocobbl obpazosaHms ATD y 6aktepuit. CTpoeHne
ATdas3Horo komnnekca.

21. doTOCKHTES Y NyprypHbIX BakTepuii: MOPdIoNorus 1 nokanmaaumnst oTOCUHTETUYECKOrO
annapara, MexaHu3m ooTocuHTEe3a.

22. PoTOCUHTES Y 3eneHblX 6akTepuii: MOPGIONOrMs N NoKann3aumns OTOCUHTETUYECKOTO
annapara, MexaHn3m OTOCKHTE3a.

23. doToCKHTES Y LUMaHobakTepuii: Mopdonorna 1 nokannaaums OTOCMHTETUYECKOro annapara,
MexaHn3M ooToCHHTE3A.

24. doTocuHTE3 Yy ranobaktepuin: POTOCMHTETMYECKMIA annapar, MEXaHN3M (DOTOCMHTE3a.
25. PnbocoMbl Kak oyHKLIMOHANbHbIE HyKNeonpoTenabl. Pasmepbl, CTpykTypa 1 coctas pubocom.
26. Obwwue npencTasneHns 0 PyHKLMOHMPOBaHUM pubocom B knetke. pouecc TpaHenaumm.
27. LUutonnasma v BHyTpMLMTONNa3MaTtnyeckme BKIIYEHNS NPOKapUOTMYECKMX KNETOK.

28. 3anacHble BelwecTBa MUKPOOHbIX KNETOK.

29. Obuee npencTaBneHme o0 CTpoeHmn bakTepranbHOro reHoma.

30. Nna3munobl. HecoemecTuMOCTb Nnasmng.

31. Pennukauunsa OHK.

32. lNpouecc TpaHcKpunuuu.

33. Cnocobbl pa3aMHOXEHUS MUKPOOPraHN3MOB.

34. PocT knetok B NepmoamnyeCcKoi, MPOTOYHOW N CUHXPOHHOM KyNbType.
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35. Obuwee npenctaBneHne 0 XU3HEHHOM LKie NpokaproT (cxema). Mopdgoonorunyeckas
ANpdoepeHLMpOoBKa BEreTaTuBHbIX KNETOK B (POPMbI, Creumnanm3npoBaHHbie Ha BbINOTHEHUN
0Cc0o060W GyHKLIMN.

36. Obwas xapakTepmncTmka NoKOAWMXCS OOPM KNETOK.
37. Mokosiwmecst opMbl KNETKWN: 9K30CMOPbI, MUKCOCMOPbI, LLUCTbI 1 aKUHETDI.
38. 9npocnopbl. Ctanmm cnopoobpasoBaHns y bakTepuii.

7.1. OcHOBHas nuTeparypa:

Mukpobuonorus, Hetpycos, AnekcaHap eaHoBu4;KoTtoea, NpuHa BopucosHa, 2007r.
Mwukpobuonorus, N'yces, Muxann Buktoposuy;MuHeesa, Jliogmmnna AHaTtonbesHa, 2007r.

Obuwas mukpobuonorusi, Hetpycos, Anekcannop esaHosuy;Kotosa, MipnHa BopucosHa, 2007r.
Mwukpobuonorus, FocmaHoB, Payuc MocmaHoBuy;MannynnnH, Anbbept Kamunosny;Bonkos, Anu
Xapucosuy;Nbparmmosa, Anbcpmsa NcnamosHa, 2011r.

Mwvkpobuonorus B onpeneneHnsx n naictpaunsx, 3axaposa, Hatanus NeopruesHa;BeplumnHmna,
BaneHtnHa MBaHoBHa;VnbuHckas, Onbra HukonaesHa, 2012r.

MonekynsipHas Mukpobuonorus, bptoxaHos, AHapeit JleoHnnoeny;Pbibak, KoHCTaHTWH
Bsayecnasosuy;HeTtpycos, Anekcanap eaHosuy, 2012r.

Mukpobuonorus n nmmyHonorus. MNMpakTnkym [OnekTpoHHbIN pecypc]: y4eb. nocobue / P. T.
ManHanoBa - M. : TOOTAP-Meauna, 2013. - 544 c. - 9bC 'KoHCynbTaHT CcTyOeHTa'. -
http://www.studentlibrary.ru/book/ISBN9785970427507 .html

Mukpobuonorus, BUpyconorns: pykoBoACTBO K NPakTUYECKMM 3aHATUAM [ONEKTPOHHbIN pecypc]:
y4eb. nocobue / 3eepes B.B. [ ap.]; non pen. B.B. 3sepesa, M.H. BoityeHko - M. :
FS0TAP-Megana, 2015. 360 c. - 3BC 'KoHcynbTaHT cTyaeHTa' - Pexum goctyna:
http://www.studentlibrary.ru/book/ISBN9785970434956.html

Mukpobuonorus, BUpyConorns n MMMyHONOMMS: PyKOBOACTBO K 1abopaTopHbIM 3aHATUAM
[OnekTpoHHbI pecypc] / nog pea. B.B. Cboiivakosa, M.M. Kapanaua - M. : TOOTAP-Megauna, 2014.
- 320 c. - 9BbC 'KoHcynbTaHT cTyneHTa'. - Pexunm goctyna:
http://www.studentlibrary.ru/book/ISBN9785970430668.html

KpacHonepoga, 0. 0. Mukpobuonorus [SnekTpoHHbIn pecypc]: y4eb.-metoa. nocobue / HO. O.
KpacHoneposa, H. A. NnbuHa, H. M. KacatkuHa, H. B. byrepo. - M.: ®JIMHTA: Hayka, 2011. - 143
c. - 9bC '3HaHuyM'. - Pexum goctyna: http://znanium.com/bookread.php?book=455830

Mo3pnees, O.K. MeauunHckas mukpobuonorns: yiebHoe nocobue [OnekTpoHHbIl pecypc]/ O.K.
Mosgnees, MNog pen. B.W. Nokposckoro. 4-e n3g., ucnp. 2010. - 768 c. 3bC 'KoHcynbTaHT cTygeHTa'.
- Pexxum poctyna: http://www.studmedlib.ru/ru/doc/ISBN9785970415306-0014/016.html

Obuwas Mukpoburonorusi [9nekTpoHHbI pecypc] : y4eb.-meton. nocobue / HoBocub. roc. arp. yH-T.
Buon.-texHon. dpak. U3OIT; coct. J1.A. NlutBuHa. - HoBocmnbupck: Map-so HIFAY, 2012. - 136 c. -
9BbC '3HaHnyM'. - Pexum poctyna: http://znanium.com/catalog.php?bookinfo=516019.

Mwukpobuonorus: YuebHuk/B.H.Kucnenko, M.W.A3aes - M.: H/LL MIH®PA-M, 2015. - 272 c. - 9bC
'Znanium'. - Pexum goctyna: http://znanium.com/catalog.php?bookinfo=478874.

Mukpobuonorus. Yactb 1. MNpokaproTnyeckas knetka [OnekTpoHHbI pecypc] : yiebHoe nocobue /
H.[". KypaHosa, [.A. Kynatagse. - M.: [NpomeTeinr, 2013. - 9BC 'KoHCynbTaHT cTyaeHTa'. - Pexum
noctyna: http://www.studmedlib.ru/book/ISBN9785704224594.html.

7.2. JlononHuTenbHasa nuteparypa:
MeamumHckasa mukpobuonorus, Mosnees, Ockap Knmosuy;Mokposckuia, B. ., 2004r.

BakTepun popa Lactobacillus: obwas xapakrepucTvka n Mmetoabl paboTbl ¢ HUMKU, ApynanHa, dnHa
PawwngosHa;®axpynnuH, Pasunb ®apunaosuy, 2014r.

KoHTponbHO-n3MeputenbHble Matepuarnsl K aucumnnuHe "LintTonorns MukpoopraHnamos”,
ApynnuHa, OuHa PawnposHa;VnbnHckas, Onbra HukonaesHa, 2011r.

[MooBMXHOCTb 1 NoBedeHne MMkpoopraHnamos, T. 1. MNMpokapuoTsl, , 2004r.
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MonekynsipHas Mmukpobuonorus, BptoxaHos, AHapeit JleoHnnoeny;Pbibak, KOHCTaHTUH
Bsayecnasoeuy;HeTtpycos, Anekcanap eaHosuy, 2012r.

3yyeHre mopcponorum n umMtTonornm MMKpoopraHnamos, 3axaposa, H. .;4epemHbix, A. B.;Eropos,
C. 10.;UnbuHckas, O. H., 2005r.

doTtocuHTes, MokpoHocos, Anonbgd Tpodoumosmny;l"aBpuneHko, BepoHuka
deopnocumesHa;Xuranoea, TarbsiHa BuktoposHa, 2006r.

MonekynsipHas 6uonorus knetku, @annep, Oxepansg M.;lWnunaoc, OenHnc, 2012r.
MonekynspHasi buonorus knetku, @annep, Oxepanon M.;lUunac, deHHnc;36apckuin, . B., 2006r.
dusnonorns n MmonekynsipHas buonorms membpaH knetok, KamkuH, AHapei Mnebosuy;Kncenesa,
WpuHa CepreesHa, 2008r.

MeamumHckas MUKpoburonorus, BUPyconorus n MUMMyHonoruns: y4ebHuk. B 2-x tomax. Tom 1.
[OnekTpoHHbI pecypc]/ MNMoa pea. B.B. 3sepesa, M.H. boiyeHko. - 448 c. 95C 'KoHcynbTaHT
CTyOeHTa'.

Pexwum goctyna:

2010. - http://www.studentlibrary.ru/book/ISBN9785970414187.html

2014. - http://www.studentlibrary.ru/book/ISBN9785970429143.htm|

2016. - http://www.studentlibrary.ru/book/ISBN9785970436417.html

MeamumHckas MUKpobronorusi, BUPyconorms n UMMyHONorns: y4ebHuk. B 2-x Tomax. Tom 2
[OnekTpoHHbI pecypc]/ MNMon pea. B.B. 3sepesa, M.H. boiyeHko. - 480 ¢c. 95C 'KoHcynbTaHT
CTyOeHTa'.

Pexwum pgoctyna:

2013. - http://www.studentlibrary.ru/book/ISBN9785970425855.html

2014. - http://www.studentlibrary.ru/book/ISBN9785970429150.html

2016. - http://www.studentlibrary.ru/book/ISBN9785970436424.htm|

Maenoswuy, C.A. Mukpoburonorus ¢ BUpyConormei 1 MMMyHONornel [SnekTpoHHbI pecypc] : yyeb.
nocobue / C.A. MNMaenosuu. - 3-e nag., ncnp. - MunHck: Boiw. wk., 2013. - 799 c. - 9BC 'Znanium'. -
Pexwum poctyna: http://znanium.com/catalog.php?bookinfo=508936.

Areesa, E.C. Obwas 6uonorus n MMKpobuonorms: METoAMYECKNe yKkasaHns no opraHnsaumm
nabopaTopHOi 1 caMoCTOATENbHOW PaboTbl. [ONeKTPOHHbIN pecypc]. - MiBaHoso : UTXTY, 2012. - 64
c. - 9bC NaHb'. - Pexum goctyna: http://e.lanbook.com/book/4541 ? 3arn. ¢ akpaHa.

OcHoBbl Mukpobuonorum: YuyebHuk / K.A. Mynpeuosa-Bucc, B.IM. OeptoxmHa, E.B. MacneHHukoBa. -
5-e usg., ncnp. n gon. - M.: U ®OPYM: HLL UHDPA-M, 2015. - 384 c. - 9BC '3HaHnyM'. - Pexum
noctyna: http://znanium.com/catalog.php?bookinfo=480589.

Mwukpobuonorus [9nekTpoHHbIA pecypc]: y4eb. ons CTyAeHTOB yYPEXAEHWNIA BbiCW. NPO.
obpazoBaHus, obyyatowmxcsa no cneuunansHoctn 060301.65 'Papmaums’/ non pea. B.B. 3sepesa,
M.H. BoitveHko - M. : TOOTAP-Meauna, 2014.' - 3bC 'KoHcynbTaHT cTygeHTa'. - Pexum goctyna:
http://www.studmedlib.ru/book/ISBN9785970427989.html

Mwukpobuonorus [9nekTpoHHbIA pecypc]: MoHorpadoms / Misvatos A.J1. - M.: UspaTtenbctBo ACB,
2013. - 9bC 'KoHcynbTaHT cTygeHTa'. - Pexum goctyna:
http://www.studmedlib.ru/book/ISBN9785930939187.html

Maenosuy C.A. Mukpobronorns ¢ MMKPOBMONOrMyeckuMm nccnenoBaHnsMm [SnekTpoHHbIA pecypc):
yueb. noc. / C.A. MNaenoBuny. - MuHck: Bbiw. wk., 2009. - 502 c. - 9BC 'Znanium'. - Pexwum gocTtyna:
http://znanium.com/catalog.php?bookinfo=505686

Benscosa H.A. Mukpobuonorus: yuebHuk / H.A. BensicoBa. - MuHck: Bbiw. wk., 2012. - 443 c. - 36C
'Znanium'. - Pexum goctyna: http://znanium.com/catalog.php?bookinfo=508546.

7.3. UHTepHeT-pecypcChbl:

Cell structure and function in Bacteria and Archeae -
http://samples.jbpub.com/9780763762582/62582_CHO04_097_130.pdf

medbiol.ru (CTpoeHue knetkm npokapwmor) - http://medbiol.ru/medbiol/microbiol/000f9cdf.htm
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Molecular Expressions website - http://micro.magnet.fsu.edu/cells/bacteriacell.ntml

basa gaHHbix US National Library of Medicine National Institutes of Health -
http://www.ncbi.nlm.nih.gov/pubmed

Bl Sciencedirect, Elsevier - http://www.sciencedirect.com/
YyebHbii noptan PYH - http://web-local.rudn.ru/web-local/prep/rj/index.php?id=1911&p=17056

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLUMUNINHbI(MOAYNS)

OcBoeHve gncuunnuHbl "Lntonorns npokapuoTt" npegnonaraeT NCNONb30BaHWE Cneayrowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaLEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboi Buaeo n ayamno
nHGOPMaLMK, MONYYEHNS N Nepeaaymn aNeKTPOHHbIX AOKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMATU3NPOBAHHOMO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHONW TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHMTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyeckmnmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBaTtens SBnseTCcs KNo4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 DOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCE C MCNONb30BaHMEM B NMpoLecce 0by4yeHuns BCex
KopropaTtuBHbIX pecypcoB. MynbTmeouniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbloTepHbIli knace, npeacrasnsowmii cobor paboyee MecTo npenofasatens u He meHee 15
paboynx MECT CTYLEHTOB, BK/IOHAIOLWNX KOMIMbIOTEPHbIV CTON, CTY/, NEPCOHANbHbIA KOMMbIOTEP,
NIMLLEH3NOHHOE NporpamMmmMHoe obecneyeHne. Kaxabiii KOMMbOTEP MMEET WNPOKOMOMOCHBIA OOCTYN B
cetb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTUBHOW KOMMbIOTEPHON ceTn KDY n
HaxogaTcsa B €ANHOM JOMEHeE.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHenwWmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener BeayLwmx By30B CTpaHbl, BbICOKOKBANUGIULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUUKNONEaNn, CAOBapy U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHble Nnepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTBYyET
BceM TpeboBaHMsaM pefepanbHbIX roCyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbNMoTeyHom cnucteme Miaparenoctea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst 3NeKTPOHHbIE BEPCUUN KHUT N3OaTenbCTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a TakXe 3N1eKTPOHHbIE BEpCUn
Neprnoanyeckmx N3aaHnim No eCTECTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbctBa "JlaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTepaTtype N Hay4HbIM
nepuoan4yecknm n3oaHmsam no MakCManbHOMY KONMMYeCTBY NPOOUbHbLIX HanpasneHui ¢
cobnofeHneM BCeX aBTOPCKMX N CMEXHbIX Npas.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme "KoHcynbTaHT cTyaeHTa" , OCTYN K KOTOPOI NpeaocTasneH
CTyoeHTaM. dnekTpoHHas bubnuoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenocTaBnsieT
MONTHOTEKCTOBbIN AOCTYMN K COBPEMEHHON y4ebHOI NMTepaTtype no OCHOBHLIM AMCLMNINHAM,
N3y4yaeMbiM B MEOMLUMNHCKUX By3ax (MpeacTaBfieHbl N3aaHns Kak YucTo MeguumHCKOro npoduns, Tak
1 NO eCTECTBEHHbIM, TOYHbIM M 06WeCTBEHHbIM HaykaM). 9BC npenocTaBnsiet By3y Hanbonee nomHble
KOMMAeKTbl HEOBX0AMMO NNTEPaTypPbl B COOTBETCTBUN C TPEOOBAHMSIMI rOCYLAPCTBEHHbIX
obpazoBaTefibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPas.

B npouecce ocBoeHNs aucuMnavHbI UICNONb3YTCSA cneayowme 06pasoBaTeNbHbIE TEXHONOM,
cnocobbl 1 MeToabl OOPMUPOBAHNS KOMMETEHLMIA: KONNOKBUYMbI U CEMUHAPbI B hopme
npobnemMHo-nccnenoBaTenbCKon becenpl, HaNMcaHne pedoeparos, NabopaTopHbie 3aHATUS,
COCTaBNEHNE OTYETOB MO NabopaToOPHbLIM 3aAHATUSM, NMPOCMOTP, aHaNU3 1 06CyXaeHne BULAEO- U
MyNbTUMEANAHbIX MaTEPUanoB, NEKUUN C MPOCMOTPOM BMAEO- U MyNbTUMEONAHbIX MaTEPManoB
(npeseHTaummn ppt).

[ns npoBeaeHnst Takmx 3aHATUIn Heobxoamma Mukpobuonormyeckas yiebHas nabopatopusi,
pacxoaHble MaTepuansl (MMTatenbHble cpeapbl, nabopaTopHas nocyna) U MynbTUMeaniiHas
ayouTtopus. Ins Tekywero KOHTPons (MpoBeneHNSt KOHTPONbHbIX PaboT, pelweHnst TECTOBbIX
3a4aHunin) HeobxoaAMM KOMMbIOTEPHBIA KNacc 1 COOTBETCTBYHOWEE NporpaMmHoe obecneyeHue.

MNporpamma coctaeneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BIMO un yyebHbiM nnaHom no
HanpasneHuio 06.03.01 "buonorma" n npodmnio NOAroTOBKN He NPesyCMOTPEHO .
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