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1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto nekumoHHoro kypca "MonekynsipHas 6uonorus MUKpobHOR KneTkn" siBNsieTCs 03HaKOMIeHME
CTYAEHTOB C COBPEMEHHbBIMU NMPEACTABNEHUSIMA U KOHLEMUUSIMUA CTPOEHNSI MUKPOOHBIX KNETOK,
PYHKLIMOHNPOBAHNSA OCHOBHbIX MakpOMOSEKyN KNeTkun, NpUHUMNnaMm MonekynspHom npnupoasbi
XpaHeHus, nepenayn , peanndaumm reHeTM4eckon nHpopmaumm, a Takxe ¢ MoONekynsapHbIMm
MexaHn3Mamuy TpaHcnopTa MoNeKyn, KNeToYHOro pocTa U AndgePEeHUNPOBKIN BakTepuii.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " M2.B.5 MpodgheccrnoHanbHbIi" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 020400.68 Bronornst 1 0THOCUTCS K BapUaTMBHO YacTu.
OcBauBaetcs Ha 1 kypce, 2 ceMecTp.

OucumnnuHa "MonekynsipHas 6uonorus MMKpobHOR KneTkn" SBNSieTCS COCTAaBHOWM 4acTbio
conepxaHus obwenpodeccnoHanbHOn NOAroTOBKM Marnctpa no HanpasneHuto Mupobuonorus u
BMpYycOnorus

Kypc "MonekynsipHas 6uonorus MUKpobHoM KneTkn" norm4ecky B3amMocBsi3aH ¢ Apyrumm
npodpeccroHanbHbIMU OUCUMNIMHAMK, HEOOX0AUMbBIMUK NS peann3aumnmn npodoeccnoHanbHbIX
CPYHKLWMIA BbIMYCKHYKA.

Mepen n3ydyeHunem kypca "MonekynsipHas 61Monorust MUKpPoOHOW KNeTKn" CTydeHT OOMXEH OCBOUTb
cnenyowme oucumnnuHbl: buoxmmns, OpraHundeckas xumms, MonekynspHas éuonorus, FeHeTuka,
"eHeTrKa MrMKpoopraHmamoB, Mukpoburonorus n Bupyconorus, dusmnonorms n 6Uoxmmmns
MUKPOOPraHmM3moB.

Y cTyneHTa fonxHa 6bitb cchopmmpoBaHa obuwekynbtypHas komneteHuus OK-1, OK-3, OK-6.

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

B pesynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudcpposka
npuobpeTtaemor KOMNETeHLUN

cnocobeH caMoCTOATENbHO NpUobpeTaTb C MOMOLLBIO

LLndop komMneTeHLUH

OK-6 NHJOOPMAaLIMOHHbBIX TEXHONIOrNIM 1 NCMONb30BaTh B
(0bLeKkynbTypHbIE NPaKTUY4EeCKON OeATENbHOCTN HOBblE 3HAHUS N YMEHUS, B TOM
KOMreTeHuunn) yucne B HOBbIX 06NacTsX 3HaHWIA, HEMOCPEACTBEHHO He
CBSI3aHHbIX CO CHpepoin eaTenbHOCTH.
MK-10 rny6oKO NOHMMAET N TBOPYECKM MCMoNb3yeT B Hay4HOM 1
NPON3BOACTBEHHO-TEXHONOMMYECKOM OEATENbHOCTU 3HAHNS
(npodpeccunoHanbHble
KOMMETEHLINN) (PyHAAMEHTaNbHbIX 1 NPUKNaAHbIX Pa3nencs crneunanbHbIX
ANCLMMNANH Marnctepckon nNporpammel
MK-2 3HaeT N NCMnonb3yeT OCHOBHbIE TEOPUN, KOHLIeNUUK 1
(npodpbeccmoHanbHble NPUHUMNBI B n36paHHOo obnacTu fesTenbHOCTU, CnocobeH K
KOMMeTeHuun) CUCTEMHOMY MbILUNEHWUIO
CaMOCTOATENIbHO aHanM3npyeT NMeoLLYoCSa MHpopMaLmIo,
BbISBNSET (PyHOAMEHTaNbHble NPObneMbl, CTaBUT 3aady u
MK-3 BbINONHSAET nonesble, nabopatopHbie buonornyeckme
(npodheccunoHanbHble nccnenoBaHns nNpu peleHnn KOHKpeTHbIX 3a4ady no
KOMNeTeHLmm) crneunanmsaunmn ¢ NCNoib30BaHNEM COBPEMEHHON annaparypbl

1 BbIYUCNINTENbHBIX CPEACTB, IEMOHCTPUPYET OTBETCTBEHHOCTb
3a Ka4ecTBO paboT U Hay4Hyl0 4OCTOBEPHOCTb PE3yNbTaTos.
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B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

- COBPEMEHHbIE NPEeCTaBNEeHNS 1 KOHLEMNLMN MONEKYNSIPHOTO CTPOEHUS MUKPOBHOI KNeTku, o
MONEKYNSAPHBbIX 3aKOHOMEPHOCTSAX POCTa, AMPEPEHLMPOBKM KNETOK, TPAHCMOPTa MONEKY;

- CTPOEHME N (PYHKLUMOHNPOBAHNE MAaKPOMONEKYN KNETKN - HOCUTENEN reHeTU4eCckom
cneumgun4HoCcTH;

- CYIWHOCTb MEXaHN3MOB, NIeXallLnX B OCHOBE XpaHeHWs, nepeaayn n Ncnonb3oBaHNM reHEeTUYECKOW
NHGOPMaLUN B NPO- 1 3yKapUOTMYECKMX KNeTKax.

2. IONXEeH yMeTb:

- OCYILECTBNSATb MNOUCK HOBOM MHAPOPMALIY MO NPeaMeTy,

- aHanM3npoBaTh, OLEHMBATb M NPUMEHSTb MONYYEHHbIE 3HAHNS NPU U3YYHEHUW OPYIUX OUCLUNANH
1 B NPOGECCMOHANIBHOWN AEeATENbHOCTY;

- CaMOCTOSATENbHO MNNaHNPOBAaTb UCCen0oBaTENbCKYO AEATEIbHOCTb B JAHHOM obnacTu.

3. ONXEH BnaneThb:

- lHdpopmMaLmeli 06 OCHOBHbBIX NPUHLUMMNAX MONEKYNISIPHOrO CTPOEHNS N (PYHKLIMOHMPOBAHMWS
MUKPOBHbBIX KNETOK.

- COBpEMEHHbBIMM METOAAMU U3YHEHMS KNIETOK NPO- U 3yKaprOT Ha MOMEKYNSIPHOM YPOBHE.

- HaBblkamm paboTbl C HAy4HOWM NUTEPATYPOI U COBPEMEHHBIMI KOMMbIOTEPHBLIMU TEXHONOTUSIMA 415
cbopa, 06paboTku 1 aHanm3a HOBOW MHpOpMaLUK.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

MCMNONb30BaTb MOJSyYEHHbIE 3HAHWS MPU N3YYEeHUM OPYrUX AUCLUUMANH, NPY BbINOMHEHNN
npakTnyeckux nabopaTopHbIX 3a4ad, KypcoBbIX M AMMNOMHbIX paboT, B Hay4HO-MCCNeaoBaTenbCKoi
paborTe.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Mooyns
Obwas Tpya0eMKOCTb AUCLMMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMINHBI 9K3aMeH BO 2 CeMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4nts 100 6annos, N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYECTBO NS OOMNycKa K 3adeTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBopuTeNnbHO" (YOO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl Mo AUCUMNIMHe/ MOAYIO
TemaTnyeckuu nnaH gucUUNAnHbI/MoAyNs

Buabl n yacobl
Paspgen ayauTopHown paborTbl,
Henens MX TPYAOEMKOCTb TekyLume chopMbl
N D.VIKIIL(ISI/‘IJ‘I';’JLV;I'HH/ Cemecrpcemecma (8 uacax) yusne o
neKmenPaKT"“eCKMeHaﬁopaTopHue
3aHATUA paGOTbI

Tema 1. CTpoeHune npo-
N 3yKapmnoTUYECKON
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MUKPOBHOM KNeTkn. MeHeTnYeckunin annapat NpoKaproT U HU3LWNX 3yKapuoT.
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Buabl 1 yacbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N 'nuﬁﬁ""""HH/ CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Nekuunn

Tema 2. CuHtes JHK.
OCHOBHblE NPUHLMMbI
pennukauun JHK.
Pennvkauns BUpyCHbIX
2.[reHomos. 2 3-4 2 4
PenapaTtnBHbIl CUHTES
JHK. OcHoBHble
MEXaHN3Mbl 1 POfb B
KneTke.

Tema 3. MonekynspHbie
MexaHM3Mbl NepeHoca
reHoB y 6akTepwii:
‘[TpaHcopmMaLns,
TpaHcoyKums,
KOHblOraums.
Tema 4. CTpoeHune un
MONEKynspHble
MeXaHM3Mbl npeseHTauus
4. PYyHKLMOHNPOBAHUS 2 -8 2 4 0
TPaHCMOPTHbIX CUCTEM
MUKPOBHOI KNeTku.

Tema 5. MonekynspHbie
MEXaHN3Mbl KNEeTOYHOro
pocTa u
‘landopepeHLMpoBKn
HakTepuii. KneToyHbili
LMK,

Tema . Torosas 5 0 0 0 3K3aMeH
" |doopma KOHTpoOnS

WNtoro 10 20 0

0 YCTHbI Onpoc

TBOpYEeckoe
2 5-6 2 4 0 3ajaHune

2 | 910 | 2 4 0 pecpepar

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. CTpoeHuMe Npo- n 3yKapmoTnyeckom MMKpobHow kneTku. FeHeTMYeckui annapar
MPOKapuoT U HU3LLUX 3YKapuOT.

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

CTpoeHue npo- 1 3yKapnoTn4eckoin MMKpobHo knetkun. MeHeTndecknii annapat NpoKapuoT u
HU3WNX 3yKapmnoT. KneToyHble CTPYKTypbl, obecnednBatolme OBnXeHne 6aktepuin n goyHKLM0O
pacrnosHaBaHus. Takcuc. MexaHn3mbl MOABMXHOCTY HU3WKX ayapnoT. OCoBEeHHOCTM CTPOEHUS
NPOKapPMOTUYECKUX N dyKapunoTnieckmnx reHoB. OnepoHHas opraHnaaumns reHoB nNpoKapuor.
CpaBHUTENbHbIN aHannM3 reHoMoB. MUHUManbHbIA HAabop reHoB. Murpupytolmne reHeTmyeckme
9NEMEHTDI, nX ponb. CoBpeMEHHbIE METOAbI MCCNEOOBAHNSA MONEKYNSPHOM CTPYKTYpPbl KNETOK:
AnekTpodopes, xpomatorpadoms, uMmyHobnoTtuHr, MNLP, cekseHnposanme OHK v op.

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

KETPOHHBH
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cemmHap 1. OcobeHHOCTM OpraHn3aunm reHeTNYEeCckon CUCTEMbI MPOKAPWOT U 3yKaproT. CeMUHap 2.
CoBpeMeHHble METObl UICCNEN0BAHUS MONEKYNSPHON CTPYKTYpPbl KNETOK: dnekTpodopes,
xpomatorpacusi, UMMyHobnoTuHr, MNLP, cekBeHnpoBaHme, MUKPOCKONWS 1 4p.

Tema 2. CuHTte3 O HK. OcHoBHble npuHuunbl pennukauun OJHK. Pennukauvsa BUpyCHbIX
reHomoB. PenapatuBHbin cuHTe3 ILHK. OCHOBHble MexaHu3Mbl U pOJib B KNeTKe.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

CuHtes HK. OcHoBHble npuHumnbl pennukaumm OHK. Pennnkauns BupycHbix reHoMoB. Buabl
BUPYCHbIX reHomoB. Pennunkauns IHK-reHomoB BupycoBs: nanosasupycbl (SV-40), coar T7, goar
nambaa, aneHosupychl, napeoBmpycol. Pennnkauns PHK-cogepxalumx Bupycos. PeTpoBupychi:
CTpoeHMne, obpaTtHas TpaHckpunTasa, MmexaHuam pennvkauun. Pennukauns PHK-conepxawmx
Bupycos ? cuHte3 PHK Ha PHK-matpuue. PenapatueHbii cuHTe3 JJHK. OCHOBHblE MEXaHU3MbI U
pOnb B KNeTke.

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

cemuHap 1. MonekynsipHble MexaHuambl pennukaumm OHK. cemnHap 2. PenapaTuBHbIi cHTE3
OHK. Ponb B knetke. ocobeHHocTu penapatusHoro cuHtesa JHK npu SOS-oTBeTE.

Tema 3. MonekynsipHble MexaHM3Mbl NepeHoca reHoB y 6akTepumii: TpaHccpopmaums,
TpaHCAYKUUS, KOHbIOTaLus.

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

MonekynsipHble MexaHW3Mbl NepeHoca reHoB y baktepuin. TpaHcdopmaums. TpaHcaykums: obwas
TpaHcoyKuus; cneumdomyeckas TpaHcaykumns. KoHbloraums. Ponb ropnsoHTanbHOro nepeHoca B
9BOMIOLUN MUKPOOPraHN3MOB Ha MPUMEPE NaToreHHbIx 6akTepuin. PEKOMBUHOrEHHbIE NEPECTPOIKM
reHoma 6akTepuii: ”3MEHYMBOCTb MOBEPXHOCTHBIX CTPYKTYP KNETOK NaTtoreHHbix baktepuii ?
XTyTUKOB, Kancyn, Nunei; perynmpoBaHne HeKOTOPbIX 3Tanos crnopynaumm y baunnn. 9kcnaHcms
nnasmnia neKkapcTBeHHON yCTONYMBOCTN.

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

cemyHap 1. MonekynsipHble MexaHW3Mbl MepeHoca reHoB y bakTepuin. cemuHap 2.
PekoMbUHOreHHble NepecTpoiku reHoma baktepuii. Ponb pekoMbuHaumm B perynsiumm aKCnpeccumn
reHoB. ®as30Bble Bapnauumn y canbMoHenn.

Tema 4. CTpoeHue 1 MoneKynsipHblie MexaHu3Mbl PYHKLLIMOHUPOBAHUSA TPAHCMOPTHbLIX CUCTEM
MMUKPOOGHOW KNeTKun.

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

CTpoeHre 1 MonekynsipHble MexaHn3Mbl (OYHKLIMOHMPOBAHUS TPAHCMOPTHBLIX CUCTEM MUKPODOHOA
knetku. benku nepeHocunkn. MexaHnambl TpaHcnopTa. MopuHbl, ux knaccugukaums. Cuctems
BTOPWUYHOro TpaHcnopta. Cuctembl NnepBmYHOro TpaHcnoTpa. Cekpeunst Makpomonekyn: 6enkos,
NMNNAOOB, YrNEBOAOB U HYKNIEUHOBBIX KCOT.

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

cemmHap 1. Knaccudpmkaumsi TpaHCnopTHbIX cucteM. benkn nepeHocumkn. cemuHap 2. Cekpeumst
MakpOMONEeKyI.

Tema 5. MonekynsipHble MeXaHU3Mbl KNeTOYHOro pocrta u ancpcepeHuMpoBKN 6akTepun.
KneTouyHbin uukn.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

MonekynsipHble MEXaHU3Mbl KNETOYHOro pocTa 1 AmdpepeHLMpoBKY bakTepmnin. KneTouHbI LK.
MeToabl N3y4eHns NPoLECCOB KNeTO4YHOro umkna. lNpoueccuHr Hykneonaa n geneHuve knetok. Ponb
6enkoB MucA MucB, Pbp3, FtsZ, Min-6enku. Perynsumsa kneto4yHoro uukna. Mogenu perynsuun.
KOHTpOnbHbIE TOUKM B CTAAMAX KNETOYHOro umkna. KOHTponb KNeTovHoro umkna obuwein
perynatopHoi cetbto. Obpas3oBaHune poswmxcs KneTok u ctebenbkoBbix knetok y Caulobacter.
IKCnpeccust Xrytukosbix reHoB: reHbl pleC, divK, fliQ, fliR n ap. Cnopynsuns n kneto4Has
ondpdepeHLmpoBka: obpasoBaHne 3K30Cnop y CTPENTOMMLETOB.

npakTudeckoe 3aHsitne (4 yaca(os)):

ceMuHap 1. KneTtoyHblin pocT 1 gudpdoepeHumnaums. Metoobl nadydeHuns. cemmHap 2. KnetouHbin
unkn. Perynaums.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)
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Buabl
. dopMbl KOHTPONSA
Pasgen Henens | camoctosTenbHon [TpynoeMKOCTb| ’
N AucumnnuHel CemeCTpcemeCTpa pabortbl (B yacax) camocraoé;g:bl:buow
CTYyOEeHTOB P
Tema 1. CTpoeHmevnpo- NOArOTOBKA K
N 3yKapnoTmnyecKoi 3 ANcKyccus
o anckyccum
1 MUKPOOHO KNneTku. 5 10
‘IFeHeTnyeckuin annapar HOLrOTOBKA K
NPOKapuoT 1 HAILWKX C'IJ'JHOM ONDOC 1 YCTHbI OnpocC
3yKapvoT. y y onpocy
Tema 2. Cuntes OHK.
OCHOBHble NPUHUMIbI
pennukaunn OHK.
Pennukauns BupycHbix
noaroToBka K o
2.[reHOMOB. 2 3-4 nggMo or? oc 5 YCTHbI onpoc
PenapatuBHbIl CUHTES y y onpocy
JHK. OcHoBHble
MEXaHM3Mbl N POnb B
Knetke.
n
Tema 3. MonekynsipHble OAroToBska K KOHTPONbHAS
MexaHun3Mbl nepeHoca KOHTPONbHOM 2 pa6ota
5 [reHoB y BakTepuii: 5 5.6 paborte
|TPaHcopmaLms, NoaroToBKa K TBODYECKOE
TpaHcayKums, TBOPYECKOMY 3 s F;HM S
KOHblOraums. 3ajaHunio A
Tema 4. CTpoeHune n
MONEKynspHble
MEXaHN3Mbl noaroToBka K
4. 2 7-
JOYHKLMOHNPOBAHMS 8 npeseHTauun 5 rpeseHTalina
TPAHCMOPTHbIX CUCTEM
MUKPOOHO KNneTku.
Tema 5. MonekynsipHble
MEXaHW3Mbl KNETOYHOro
octa u noaroToBka K
5.° 2 | 9-1 T
AndpgoepeHUnpoBKn 0 pedepary S pecpepa
H6akTepuii. KneTo4Hbli
LMK,
Ntoro 24

5. O6pa3oBarenbHble TEXHONOIUU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

I"Ipe,unonoraeTcsa ncnonb3oBaHmMe TpagnUNOHHDIX o6pasoBaTeanb|x TEXHONOrumM - NeKuun, a Takxe
CeMMHapoB C NCNob3oBaHNEM MyﬂbTI/lMe,D,VIIZHbIX nporpamm npum noarotoeke CtygeHTaMmmn noknanos
no TeMam ans CaMoCTOATENNbHOIoO N3y4eHUA 1 BbICTYNNEHNE Ha CEMUHAPCKUX 3aHATUAX C BUOEO- U
ayano-marepuvasiaMun.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCT!, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYAEHTOB

Tema 1. CTpoeHue Npo- n 3yKapmoTMueckoi MUKPOGHOM KneTku. MeHeTyeckum annapar
NPOKapUOT U HAU3LUUX 3YKapWOT.

ANCKyccusa , NpUMepHble BONPOCHI:
anckyccust Ha Temy" MOXHO v cHMTatb MONIEKYNSIPHYHO BUONOrNI0 CaMOCTOSITENBHOM ANCUUNIMHOR"
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:

Bonpockl ansg onpoca: 1)CTpoeHne Npo- 1 aykapnoTn4eckon MUKpobHOM kneTkn. 2) MeHeTnyeckuia
annapar NPoKapuoT 1 HU3WKX aykapuoT. 3) KnetoyHble CTPYKTypbl, 0becneymBatollmne oBUXeHNe
H6akTepuin n goyHKUMIO pacno3HasaHuns.4) Takcuc. 5). MexaHna3mbl NOABUXHOCTM HUSLWMX yapunoT. 6)
OC06eHHOCTN CTPOEHNS NPOKAPUOTUYECKUX N ByKapMOTUYECKUX reHOB.7)OnepoHHas opraHm3aums
reHoB npokapunot. CpaBHUTENbHbI aHaNM3 reHoMoB. 8) MuHumanbHbIi Habop reHos. Murpupyowme
reHeTu4eckne anemMeHTbl, nx ponb. 9)CoBpeMeHHbIe MeTOAbl UCCNenoBaHNS MONEKYNSAPHOW
CTPYKTYpbl KNeToK: OnekTpochopes, xpomarorpadoms, uMMyHobnotuHr, MNLP, ceksennposanne OHK v

Tema 2. CuHTte3 OHK. OcHOBHble npuHuunbl pennukauun OHK. Pennukauuvsa BUPYCHbIX
reHomoB. PenapaTtnBHbin cuHTe3 [LHK. OCHOBHblIe MexaHuU3Mbl U POJib B KNleTKe.

YCTHbI/A ONPOC , NPUMEPHbIE BOMPOCHI:

Bonpocbl ansa onpoca: 1)CuHte3 OHK. OcHoBHble npuHuunbl pennukauun OHK. 2) Pennnkauns
BUpPYCHbIX reHomos. Pennukauns OHK-reHomos Bupycos. 3) Pennukauns PHK-conepxatwmx
BUpPYcOB. 4) PeTpoBunpycbl: CTpoeHne, obpaTHas TpaHCKpMNTasa, MexXaHn3m pennmkaummn. 5)
PenapatueHbii cnHte3 [JHK. 6) OCHOBHblE MEXaHWU3MbI penapauunm 1 ponb B KNeTke.

Tema 3. MonekynsipHble MexaHU3Mbl NepeHoca reHoB Yy 6akTepui: TpaHccopmaums,
TpaHCAOYKLUUWSA, KOHbIOrauus.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

BOMPOCHI K KOHTPONbHOW paboTe: 1. MonekynsipHble MexaHM3Mbl TpaHcopMauun. 2. TpaHcayKuns.
3. KoHbloraums.

TBOPYECKOE 3afaHne , MPUMEpPHbIE BOMPOCHI:

paspaboTaTb NPOEKT Hay4YHO-MCCNeaoBaTeNbCko paboTbl, HANPABNEHHOW HA pPeLleHNe
oyHOameHTanbHow npobnembl B o6nactn MonekynspHoi 61Monorum MUKPOBHO KNeTku.

Tema 4. CTpoeHue u MoneKynsipHbie MexaHU3Mmbl (oYHKLLMOHUPOBaHUSI TPAHCMOPTHBIX CUCTEM
MUKPOOHOW KNeTKM.

npe3eHtauunsa , npuMepHblie BOMPOCHI:
noaroToBka rnpe3eHtauunm no Teme: TpaHCI'IOpTHbIe CNCTEMDI MI/IKp06HOI7I KNeTKu .

Tema 5. MonekynsipHble MexaHU3Mbl KNeTOYHOro pocrta u aucpdpepeHuMpoBKM 6akTepun.
KneTouyHbIn LuKA.

pegoepart , NpUMepHbIE TEMbI:

pedpepat no temam: 1. MonekynsipHble MEXaHN3Mbl KNETOYHOro pocTa U AndpdoepeHLUnpoBKU
b6akTepuit. 2. Perynaums Kneto4HOro umkna npo- u aykapuot. 3. Lintockenet 6aktepranbHO KNeTku
N ero posb B rnpoueccuHre Hykneouga. 4. MonekynsipHble OCHOBbI KNEeTOYHOWN AnddpepeHLNpPOBKN.

Tema . UToroeasi popma KOHTpons

MpvMepHble BONPOCHI K 9K3aMeHY:

KoHTponb Tekylei ycneBaeMocT - yCTHbI onpoc, 1 KoHTponbHasa paboTa, 1 pedepar, 1
npeseHTauns, AUCKyccusa n TBopyeckoe 3ajaHue.

ATTecTtaumus no utoramMm OCBOEHUS OAUCLMMNINHDI - 9K3aMEH

[Mpw nogroToBke TBOPYECKOro 3afaHns U AUCKYCCUN NO 3a4aHHOM TeMe CTYAEeHTbl JONXHbI
NPOLEMOHCTPUPOBATL CMOCOOHOCTb K TBOPYECTBY Y CUCTEMHOMY MbILWIEHNIO, CAMOCTOSITENBHO
npnobpetatb HoBble 3Hans (OK-6), yMeHne caMocTosTeNbHO NpuobpeTaTh HOBblE 3HAHWUS, LOMTXEH
3HaTb 1 MCMONb30BaTb OCHOBHbIE KOHLEMNUMM 1 NPUHLMNbBI B n3bpaHHoi obnacTu (MK-2),
CaMOCTOSATENIbHO aHanM3npoBaTh MMELWYCS MHGOPMALMIO, BbISBNATL OYHOAMEHTANIbHbIE
npobnembl, ctaButb 3agady (MK-3).

B npeseHTaumn cTyaeHT OOMXeH NPpoaeMOHCTPUPOBaTL CNOCOOHOCTb CAMOCTOATENbHO
nprnobpeTtaTb HOBbIE 3HAHMS, CAMOCTOSTENIbHO aHAaNN3UPOoBaThb MMetoLlytocst nHdpopmaumio (OJ1-6.
MK-3, lNMK-2)

Mpw HanncaHum pedbepara CTyOaeHTbl AOMKHbI NPOAEMOHCTPUPOBATb YMEHNE NPUMEHSATL 3HAHNS
oyHOAMEHTaNbHbIX U NPUKNaAHbIX Pa3nenos cneunanbHbix gueumnnmH (Mukpobuonorus,
eHeTnka, Broxmummnsa, MonekynspHas 6uonorus) - MNK-10.

NnPpuUMepPHbIE BOMPOCHI K 3K3aMeEHY:
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1. 0cOBEHHOCTU OpraHM3auny reHomMa NpPoKapmoT.

2. TpaHchopmMauus. MoONekynsipHbie MEXaHU3MbI.

3. Ponb SOS-penapaunv B 380NOLUN FEHOMOB NPOKapUOT.
4. Ponb a(pontoKC CUCTEM B (PU3MONOrUKN KNETOK.

5. Kneto4HbI uukn npokapuor.

7.1. OcHoBHas nuTeparypa:

Mwukpobuonorus, FocmaHoB, Payuc MocmaHoBuy;MannynnvH, Anbbept Kamunosny;Bonkos, Anu
Xapucosuy;Nbparumoa, Anbcpusa NcnamosHa, 2011r.

Mukpobuonorusi B onpeneneHmsax n NNcTpaunsx, 3axapoea, Hatanus N'eopruesHa;BepwmHuHa,
BaneHtnHa MBaHoBHa;WnbuHckas, Onbra HukonaesHa, 2012r.

MonekynsipHas Mmukpobuonorus, bptoxaHos, AHapeit JleoHnnoeny;Pbibak, KoHCTaHTWH
Bswecnaeosuy;HeTtpycos, Anekcanap ViesaHosud, 2012r.

MonekynsipHas 6uonorus knetku, @annep, Oxepanog M.;lWWunaoc, OenHnc, 2012r.

1. YuncoH, K. MpuHumnbl n MeToabl 6UOXMMUM 1 MONEKYNSPHOI Bronorum [nekTpoHHbIA pecypc] /
K. Yuncon, Ox.Yonkep. Mocksa: buHom. JlabopaTopusi 3HaHuit, 2013. - 848 c.

Pexwum pgoctyna: http://e.lanbook.com/view/book/8811/

2. MonekynsipHas 6uonorus [9nekTpoHHbI pecypc] / Poccuitickas Akanemust Hayk; PAH. NHCTUTYT
MonekynsipHoi 6uonorum um. B.A. SHrenbrapara. - M. : Hayka - Pexum poctyna:
http://elibrary.ru/issues.asp?id=7903 (MONHOTEKCTOBbIA AOCTYN Ans XypHanos 2012-2013).

3. MnakyHos, B.K. OcHoBbl 3H3MMoNorum : y4ebHoe nocobve ons CTyAeHTOB BbICIIMX y4eOHbIX
3aBeneHuii, obyyarowmxcs No HanpaBneHNsSM NOAroToBkM 6akanaspos 1 MarucTpos "Buonorns”,
"Okonorus 1 NPUPOLONoNbL30BaHUE", "XuMmnyeckast TEXHONOrns 1 GUOTEXHONOrUS", HanpPaBNeHNS
MOArOTOBKWN AUMNOMUPOBAHHbBIX cneunannctos "Buonorus, "®dusmonorus”, "Mukpobuonorns”,
"Buoxumng", "buoakonorns" / B. K. MNnakyHos .? N34. 2-e .? Mocksa : Jloroc, 2011 .7 126, [1] c.

7.2. JlononHuTenbHasa nuteparypa:

"eHeTnyecknin annapart knetku, CemeHos, Banepuin Bacunbesuy;XaputoHos, Banum Cepreesuy,
2010r.

Perynsums metabonuama knetku, Hukonandmk, EBreHunin Aptyposud, 2007r.
Bek OHK, ®paHk-KameHeuknin, Makcum Ldasuaosud, 2004r.

7.3. UHTepHeT-pecypcChbl:

NCBI - http://www.ncbi.nlm.nih.gov

pubmed - http://www.ncbi.nlm.nih.gov/pubmed

XypHan Mukpobuonorus - http://mic.sgmjournals.org/

XypHanbl nog arnnoii amepukaHckoro obwectsa Mukpobuonoros - http://journals.asm.org
Mukpobuonorus - http://microbiology/ru

MonekynsipHas 6uonorus -
www.booksmed.com/biologya/760-moleculyarnaya-biologia-mushkambarov-nn-uchebnoe.html

MpeseHTaums. OpraHnsaums reHoma baktepuii - www.mysharld.ru/slide/54713

CTpyKTypa MUKPOOHO KNeTku -
http://microbiology/ru/obshaya-microbiologiya/kletka-i-ee-structura/index.php

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLUMUNINHbI(MOAYS)

OcBoeHune ancumnnuHbl "MonekynsipHas 6uonorust MMKpobHol kneTkn" npegnonaraeT
NCMONb30BaHNE CNenyoWero MaTepuanbHO-TEXHNYECKOro obecneyeHns:
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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.

MynbTMeaUiAHbIA NPOEKTOP, HOYTOYK.

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHunto 020400.68 "Bronorns" n marmctepckoi nporpamme Mukpobronorus u BUPyconorus .
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