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1. llesn ocBOEHMS AU CIMIIJIMHbBI

Llensimu  ocBoeHusi  OUCHUIUIMHBI  «['eHeTMKa  MUKpPOOPraHM3MOB)»  SIBIISIETCS
chopMUpOBAaTh TIOHATHE O MEXaHW3MaX M 3aKOHOMEPHOCTSX HACJICICTBEHHOCTH U
M3MEHYUBOCTH MUKPOOPTraHUW3MOB, O3HAKOMHUTh C T€HETUYECKUMHU METOJaMH MX HCCIIEIOBaHUS
U MYTSAMH HCIOJIB30BAHUS B CEJEKIIMU BBICOKONPOAYKTUBHBIX IITAMMOB, BBECTH CTYJEHTOB B
00JacTh MOJICKYJISIPHOM T€HETUKH OaKTepuid, KOTOpas SIBJISIETCS CYHIECTBEHHBIM HHCTPYMEHTOM
B MTO3HAHUY MOJICKYJISIPHBIX OCHOB OHMOJIOTHYECKUX MTPOIIECCOB.

3agaum

- copmupoBaTh TpeacTaBIeHHEe 00 OCOOCHHOCTSAX MHKPOOPTaHM3MOB KaK OOBEKTOB
TeHETUYECKHUX MCCIIEIOBAHNM;

- MOKa3aTh OCOOCHHOCTH MPUMEHEHHSI METOJIOB I'€HETUYECKOTO aHaIH3a y OaKTepuii;

- JaTh TpeICTaBJIcHWE 00 opraHu3andd W (QYHKIMOHHPOBAHWHM TI'€HETHYECKOTO
Marepualia y MUKpOOPTaHM3MOB U METOJIOJIOTUU UX H3YYCHUSI.

2. MecTO OMCHUIUIMHBI B CTPYKTYpPe OCHOBHOH mnpodeccHoHAIbHOII 00pa3oBaTeIbHOI
NPOrpaMMbl MOCJIEBY30BCKOIro MpogeccuoHaIbHOr0 00pa3oBaHus (ACIIUPAHTYypa)

Huctunnuna «['eHeTHka MHUKPOOPTaHU3MOB» OTHOCHTCS K AMCIMIUIMHAM IO BBIOOPY
acrdpaHTa, BKIIOYEHHBIM B  00pa3oBaTENbHBIH IMKJI OCHOBHOH MpOQeCCHOHAIBHON
00pa30BaTeNbHON MPOrpaMMbl  TIOCIIEBY30BCKOTO  MPO(ecCHOHAIBEHOTO  00pa3oBaHUsl 110
cneruanbHoct 03.02.03 — «Mukpobuonorusi» u Bcero Ha ee uzydenue orBoautcs 180 gacos
(48 gacoB aymuTopHO# paboThl W 132 YacoB caMOCTOSITEIbHON paboThl). B cOOTBETCTBUH C
yueOHBIM TIJIAHOM, 3aHSATHUS POBOJATCS HA BTOPOM IOy OOYUESHHUS.

Conepxxanne  AuCHUIUIMHBL  «['€HETMKa  MUKpPOOPraHU3MOB»  MPOGECcCHOHATHHO
OpPUEHTUPOBAHO HA MOATOTOBKY CHEIHAUCTA 10 HampaBleHuto «Mukpoobuoiorus». basupyercs
Ha 3HaHUU KypcoB «OOmas Ouomorusi», «buoxumusy, «['eHeTnka», «MUKpOOHOIOTHSIY,
«Bupyconorus», JIeXUT B OCHOBE KypcoB «MonekynspHas Ouomnorus», «lIpomblnuieHHas
MHUKPOOHOJIOTHSI U OMOTEXHOJIOTHSY», «OCHOBBI PETYIAIMN META00Iu3Ma MUKPOOPTaHU3MOB),
«MonekynsipHas reHeTHKay, «[ eHHast HH)KEHEPUsI».

3. Tpe6oBanusi K pe3yJbTaTaM 0CBOEHUsI COEPKAHUA TUCHUTITHHBI

B pesynbrare TeopeTHUECKOro N3yUeHUs TUCIIHIDTHHBI aCITUPAHT JTOJIKEH:

3HATh:
- COBpPEMEHHBIE B3TJISA/IBI HA MMPOOJIEMY TeHETUKA MUKPOOPTAHU3MOB U T€HETUYECKHE TTOIXOIbI
K IpobJemMe UACHTUPHUKAIIMY OAKTEPHIA;
- 0COOCHHOCTH METOJIOJIOTUH M3YYEHUS TEHETHKH MUKPOOPTaHU3MOB.

yMeThb:
- CBs3BIBaTh CBOW COOCTBEHHBI HAy4YHO-MCCIIEOBATEIBCKUNA OMBIT C  TIJI00aJbHBIMU
npoOJeMaMy TeHETHKH MUKPOOPTaHU3MOB,
- TPEACTaBIATh BO3MOXKHbIE IIYTH pELIeHHs Haubojee aKTyaJbHBIX MpoOJeM TI'eHETUKU
MHUKPOOPTaHU3MOB.

BJIa/1eTh:
- HaBBIKAMU palOTHI C PA3TMYHBIMH JINTEPATyPHBIMH MCTOYHHKAMH, TOMCKAa MH(OpManuu 1o
3a/IaHHOM MpoOIeMaTHKe.

OOyueHre acmUpaHTOB BKIIOYACT AyJAUTOPHYIO (JIEKIIMM W CEMHHAPCKHUE 3aHSATHS)
paboTy U CaMOCTOSTENIbHYIO BHEAYTUTOPHYIO paboTy.



Jlexuuu YUTAIOTCS 10 HaYala CEMHUHAPCKHUX 3aHATUIl. CeMUHAPCKUE 3aHSTUS TPOBOASATCS
B TEUCHHE y4eOHOTr0 roja.

[Iporpamma pa3paboraHa B COOTBETCTBHH C ()eJepalbHBIMH T'OCYIApPCTBEHHBIMH
TpeOOBAHUSIMU.

4. O0beM TUCHHUIIMHBI TI0 BHIOOPY U BHABI Y4eOHOI padoThl

OO11ast TPYA0€MKOCTh AUCIUILIMHBI COCTaBIsieT 5 3aueTHbIX equnuil (180 gacos).

Bcero
Bun yuebHoit paboTbl
4acoB
CamocrositenpHas pabota (Bcero) 180
Bun npomexyrounoii arrectanuu. CobeceoBaHue.

5. CTpykTypa u coep:KaHHe MPOrpaMMbI

. PyOesxHble KOHTPOILHBIE
Buner yueGHOI paboThI, y p
TOYKHU
BKJIIOYas .
M o 5 Y UTOTOBOU KOHTPOJTH
OLYIIb CaMOCTOATENBH aboT
Ne Y & Yio paboty (bopMBI KOHTPOIS)
NUCHUILIINHE] & (dacern)
/o
Cam.
pab
1 | BBeneHHe B TCHETUKY 1 72 CobecenoBanue
OakTepuii
2 | Metonsr 1 108 CobecenoBanne
TeHETHYECKUX
HCClIeIOBaHNH
MUKPOOPTaHU3MOB.
OCHOBBI
OHMOTEXHOJIOTHUH.
Hroro | 180 180 Htorossrii KOHTPOJTb —
cobecen0BaHHE.
6. CTpyKTYypa U cojiep:KaHne TUCIUTTIUHBI
HaumenoBanue
Conepxanue MOIyJIst
Ne MOJTYJIS
( B ITMIaKTUYECKUX €IUHUIIAX )
/o TUCIIAILINHEL

1. | BBeneHue B reHETHKY ['eneTuka MHUKpPOOPraHM3MOB — KaK YAacTHBIM pazjaen




OakTepuit
72 qaca

IeHEeTUKU. Bxiag reHeTMKM MUKpPOOPraHM3MOB B YYEHHE O
HACJICICTBEHHOCTH ¥ M3MEHYMBOCTH, B MUKPOOUOJIOTHIO U IPYTHe
Hayku. OO1ue cBOWCTBA M IPEUMYIIIECTBA MUKPOOPIaHU3MOB KaK
00BEKTa T'CHETUYECKUX MCCIIeOBaHUN. MeTOoapl T€HEeTHUECKOTo
aHanu3a, pazpaboTaHHble (POpPMaIbHON NeHETUKOM: MyTallMOHHBIMH,
rHOPHUIONOTHYECKUH, (PYHKIIMOHAIBHBIA TECT Ha ajuICIHM3M JUIS
U3YyYEHHUs] CTPYKTYpbl U (YHKIMOHMPOBAHUS TI'€HETHYECKOTO
MaTepuaiga BbICHIMX OpraHu3moB. COBpPEMEHHBIE  METOJbI
UCCIIEIOBAaHUsI ~ T'€HOMa  MUKpPOOPraHu3moB.  OpraHusamus
TE€HETUYECKOT 0 anmapara u KU3HEHHbBIE LUKJIBI
MHUKPOOPIaHU3MOB. DYKapHOTHYECKUE MHUKPOOpranusmsl. Oouue
MIPE/ICTAaBICHUSI O CTPOEGHUU KIETKM U SAJIEPHOro armapara.
JKXuzHeHHblE IUKIBI KJIACCUYECKUMX OOBEKTOB I'€HETHYECKUX
HCCIIEI0OBaHMI: TpUOOB (APOXIKEH, aclepruiuioB, HEUPOCIIOPHI) U
3eJIeHbIX Bojiopociei (xamamuiomMoHasl). [Ipokapuotel. Ctpoenue
KJIETKM U OpraHu3alus T'€HEeTHYecKoro ammnapara. Pemnukauus u
opraHuzaiys OakTepHaJbHbIX XpoMmocoM. OpraHu3auus IeHOB B
xpomocome. JluHeitHble Xpomocombl Oaktepuil. Perynsanus
aKTUBHOCTH T'€HOB y MHUKpoopraHu3moB. [lonstue o0 omepone.
OcoOEHHOCTH  OpraHW3alMU  KJIETOK M JKU3HEHHBIA  IUKII
akTUHOMUIIETOB. bakrepuodaru. BupynentHsle OGaktepuodarm.
X crpoeHne W JKH3HEHHBIM ULUKI Ha npumepe T-4eTHbIX
6akrepuodaron. PazHooOpa3ue cTpoeHMsI M >KU3HEHHBIX LUKJIOB
BUPYJIEHTHBIX OakTepuodaroB. YMmepeHHble Oaktepuodaru (Ha
npuMepe Oaktepuodara A). Pa3HooOpasue cTpoeHus W
0COOCHHOCTH XU3HEHHOTro IIuKJa (Ha nmpumepe Oakrepuodara Mu
u Qaxropa GTA). 3akoHBI HACIEICTBEHHOCTH U HM3MEHUYMBOCTH
MHUKpPOOPTraHW3MOB. MyTallMOHHBIN aHalu3. DBOJIOLUS B3IJIS10B
Ha W3MEHYMBOCTb MHKPOOPIaHM3MOB. OKCIEPUMEHTAIbHBIE
JI0Ka3aTeIbCTBA ~ MYTAlMOHHOW  HPHUPOABI  M3MEHYHMBOCTH
O6aktepuil. CoBpeMeHHbIE NPEACTABICHUS O MYTAllMOHHOM U
MOJU(PUKAITMOHHON HW3MEHYMBOCTH MHUKpPOOPTraHu3MoB. [loHsaTus
"¢peHotun" u "reHoTHN" y MUKpOOpraHu3MoB. KioH kak e1uHHIA
ydera HacleZICTBEHHOCTH M M3MEHYMBOCTH Y MUKPOOPTaHU3MOB.
Ornnuns nonsatudl "knoH", "mwramm", "gucras KynbTrypa' H
"kneroynas nomynsauuA’. Ilpu3HakM KIETKM M KIOHA, HX
kiaccudukanus. [ToHsITHE O TeHETUYECKHX MapKepax.

MeTtoap!
T€HETHYECKUX
HUCCIIEIOBAaHUN

MHUKPOOPTaHU3MOB.

OCHOBBI
OUOTEXHOJIOTUH.
108 yacos

Myranmn MHUKPOOPTaHU3MOB, UCIIOJIb3YEMbIE B
TEHETUYECKUX HCCIEeI0BaHUAX. MeToAbl BbBIIEICHUS MYTAaHTOB.
Myrtauuu rpuboB, Bogopocie u Oakrepuii: Mop¢ooruyecKue,
YCTOMYMBOCTH K MHTHOMTOpPAM, YyBCTBUTEIBHOCTU K MyTareHHbIM
(dakTopaM, aykcoTpodHbIE, YCIOBHO JieTadbHble. MyTanuu
O6akreprodaroB:  HU3MEHAOUIME  MOP(OJOTHI0O  HEraTUBHOU
KOJOHHM WM KPYr XO03s5ieB, YCJIOBHO JeTanbHble. OOpaTHbIE
MyTanuu. Paznuums B yacToTax pasHbIX THUIIOB MYyTalUUH M UX
npuurHbl. [IoHSATHE 0 MYTaIMOHHBIX CHCTEMaX M MYTallHOHHOM
aHasm3e. CHOHTaHHBIM  MyTalMOHHBIM  mpomecc. Yacrora
MYTQHTOB M 4YacTOTa MyTaluM, CIIOCOOBI HX OIpPEEIeHHS.
TpeGoBaHMsT K TIIOCTaHOBKE OIBITOB 10 HHIYHUPOBAHHOMY
myraresesy. KonuyecTBeHHbIe MeTOnbl ydeTa MYTALMOHHOM




W3MEHYUBOCTH U CIIOCOOBI BBIp@XXKEHUS 3(PHEKTOB MYyTareHoB.
MonekyispHble MEXaHHW3Mbl TeHHBIX Myrauui. Ilomsarue o
penapanuu M ee MexaHusmax. [lomymsiiuoHHasT U3MEHYMBOCTH
Oakrepuii. IlonmynasiuMOHHBIE W3MEHEHHSI B OTHOCHUTEIBHO
MOCTOSIHHBIX M MEHSIOIIMXCS YCIOBUSAX CpPEIbl: HAa TBEPIBIX U B
KUIKUX cpenax. [lomynsmuoHHoe faBieHue U (aKToOpBI,
BIUSIOIIME HAa  CKOPOCTh  MOMYJSLIUOHHBIX  HW3MEHEHHH.
[TonynsIMOHHBIE W3MEHEHUsl MATOTEHHBIX OakTepwii in Vvivo.
[onmynsiuonHas U3MEHYUBOCTb, 00yCIIOBJICHHAS
MO (UKALTUSIMH. I'uGpunonoruyeckuii aHaJIn3 y
9yKapUOTHYECKUX MUKPOOPraHu3MoB. OOIIre NPUHIUIIBI U STarbl
rUOPUA0IOrMUECKOr0 aHalu3a. DJEMEHTApHbIE HacleACTBEHHbIE
pasnuuus y ~ MHKPOOPTaHM3MOB, WX  HCIOJb30BAaHUE B
TCHeTUYECKOM  aHanm3e. [loHSATHE O  CENeKTUBHBIX |
HECEJICKTUBHBIX MapKepax. AHAIN3 MEHOTHYECKOTO pacIeTICHUs
(na mpumepe rpuboB). Meronpl noiaydeHus THOPUIOB U 0TOOpa
pexomOunanToB y rpuboB. Tpanchopmanus. Otkpeitae 3¢ dekra.
[Ipupoma  tpancopmupyromero  ¢akropa.  OcobeHHOCTH
MepeHoca TEeHETUYECKOTro MaTepuana mpu TpaHchOpMaluu:
KOMIIETEHTHOCTb, IpoHUKHOBeHHe JIHK pgoHopa B KieTky
perunuenta, 3(pQexTuBHOCT W MexaHu3M BiiIrodenus JIHK
JIOHOpA B TEHOM DPELHUITUEHTA. | eHeTH4YecKoe KapTHPOBAHUE TIPH
TpaHchOpMaIMU: CICIUICHHE MapkKepoB (KoTpaHchopmarius),
PEKOMOMHALIOHHBIN aHaJIN3. Tpanchopmanus y
IPaMIONIOXKUTENbHBIX M TPaMOTPULATENbHBIX  OakTepuil.
Cnonrannas Tpanchopmanus. Tpanchekuus. Jluzorenuss u
TPaHCAYKIMS. SIBIIeHUE JIM30TCHUHU: JIM30T€HHbIe OaKTepUU M UX
CBOWCTBA, MHIYKIHS (ara B JIM30T€HHBIX KYJIbTypaxX, IMMYHHUTET.
IIpodar, ero ¢yHKIMM B KJIETKE, MEXaHW3M MHTErpalluyd B
XpOMOCOMY U HWCKIIOYeHHe. Pa3nuyHple yMmepeHHble (daru
Oakrepuil. Crenuduueckas TpaHCIYKIHA: €€ OCOOEHHOCTH M
MeXaHu3Mbl. Vcronp30BaHue CreUpUIecKOl TPAHCAYKIIUN TIPH
TeHETUYECKOM aHaiu3e y Oaktepuil. OOmias TpaHCAyKUus: ee
0COOEHHOCTH H MEXaHW3Mbl. BO3MOXHOCTH TEHETHYECKOTO
KapTUPOBaHUs NpU HecTlenUupUIecKoil TpaHcayKunu. AOOpTUBHAs
TpaHcOyKIus. TpaHcAykuust y pa3HBIX BHJOB OakTepHid.
Konproranus. OtkpeiTHe KoHbIOramumu y Escherichia coli wu
ocobeHHOCTH AToro mporecca. [lonoBas auddepeHurpoBka y
KkuiieyHol manoukw (cBoiictBa F-, F+ m Hfr - mrammosn).
JlokazaTenbcTBa  KOJBIIEBOM  MpUponsl  Xxpomocombl  E.coli.
[TonoBoit ¢akTop, ero (GyHKUWU, MHTETPAlUs B XPOMOCOMY H
uckmrouenue.  Cekcaykmnms.  [lepeHOC ~— XpOMOCOMBI  TIpH
KOHBIOTAIlMM. Mepo3urotel. YacToTa mepeHoca U 4acToTa
BKITIOYCHHS MapKepoB. MeTo/bl KapTUPOBAHHUS XPOMOCOMBI IIPH
KOHBIOTAIMH: TI0 TPAJIUEHTY Nepejayd MapKepoB, MO0 BPEMEHH UX
BXOXJIEHUSI B  MEpPO3UTOTYy, TII0 YacTOTe€ KPOCCHHIOBEpa.
Konbroranmst y pa3nnyebix BuaoB  Oakrepuid. Ilepenoc
TeHETUYECKOT0 MaTephajlla M TIeHeTHYeCKoe KapTUpPOBaHHE Y
aKTUHOMUIIETOB. [lomyyeHne ruOpuIHbIX KJIOHOB aKTHHOMHUIIETOB:
reTepOKapHUOHBl, T€TEPOKJIIOHbl U PEKOMOMHAHTHI, MEXaHU3M HX




obpa3zoBanus. Konbtoranus y akTMHOMMIIETOB; KOHBIOTaTHBHBIE
1a3MubL. VICronb30BaHNE TETEPOKIOHOB U PEKOMOMHAHTOB IS
IeHETUYECKOro aHajau3a: (DYHKIMOHAJIBHBIA TECT Ha ajuleH3M,
JOKalIu3alys MyTallMi Ha TEHETHMYECKOM KapTe, TOHKOE
TEHETUYECKOE KapTupoBaHue. [1010BbIe TUIIBI AKTHHOMHULIETOB, UX
CXOJICTBO M PA3JIM4Msl C IOJOBBIMM THUIIAMU KHIIEYHOW IAJIOYKH.
CnusiHue NpoTOIUIACTOB Y MMKPOOPraHM3MOB — METOJ CO3JaHUs
ruOpuaHbix mTamMmoB. IlonyueHue, ciausHHE U peBepCcHs
IIPOTOILIACTOB, YaCTOThI 3THX coObITHi. [Iponecc popmupoBanus
rHOpHUIOB TPU CIHUSAHUHU TPOTOIUIACTOB. OCOOEHHOCTH THOPHIOB,
IIOJIyYEHHBIX IIyTEM CIUSHUSA NPOTOIUIACTOB U NEPCIEKTUBBI UX
HCIIOJIb30BAHMS. [uronmnazmarnyeckue CUCTEMBI
9yKapUOTHUYECKUX MHUKPOOPraHU3MOB: XJIOPOIUIACTHI BOJOPOCIIEH
U MUTOXOHJApUM TpuOOB. MyTanuu TE€HOB XJIOPOIUIACTOB
XJIAMUJOMOHAbl M MUTOXOHIPUM JApPOXIKEH M METOABl HX
BBIJICJICHUS. |'€HeTHYecKue KapThl XJIOPOILIACTOB M METOJ HUX
NOCTpOeHHUsT (Ha TMpUMepe XJaMHIOMOHaJbl). I'eHeTHueckue
METO/Ibl KapTUPOBAHUSI MUTOXOHIPHAJILHOTO F'eHOMa (Ha IpuMepe
JPOXKKEH-CaXxapoOMHIIETOB): JIEJEIIMOHHBIA METOJ, KapTUPOBaHUE
nojsipHoro paiiona. Ilmazmuasl. bakrepuanbHble TIa3MUAbL, HX
kinaccudukanus M (QEHOTUIIMYECKHE NpU3HAKW. Perukarus
ma3Mua.  B3aummopnencTBue  IUIA3MUIHBIX — PEIUIMKOHOB B
OaKkTepHaIbHON KIIETKE:! UCKJIIOUCHHE BXOXKICHUS U
HECOBMECTUMOCTb, peKkoMOMHauusg. WHTerpanus mna3Mujg B
xpoMmocomy. HMcronp3oBaHue ImuasMuA IPU  TEHETHYECKOM
aHaim3e |y Oakrepuil. MeToapl TEHETHYECKOro — aHaiu3a
mwiasmugHo  JIHK.  Tpanchopmamus  mmasmuanont  JTHK.
buonornueckoe 3HAYEHHME IIA3MMJ, HUX pOJIb B OSBOJIIOLHH
Oaktepuid. [lmazmMuapl akTMHOMUIETOB. [IMazMuabl  apoAOKEH-
CaxapoOMHLIETOB: JIByXMUKpOHHasi M TpexmukponHas JIHK.
[Tnazmuasl MULETHATIBHBIX rpuoOB. WNHcepuuoHHbIE
nocnegosarenbHoctd  (IS) u  Tpancmozonsl (Tn) OGaxTtepuid.
Knaccupukanus u  crpyktypa. MeXaHU3MBbl TpPaHCIO3UIUH.
I'enernueckue 3¢ (eKThl, BbI3BIBAEMbIE BHEIPEHHEM B T'€HOM
MUTPUPYIOIMX 3JIEMEHTOB: PETYJSITOPHAs POJIb W HMHIAYKLUA
MyTalui, TeHOMHbIE nepecTpoilku. HTerponsl. KonbroratuBHeie
TPaHCIO30HBL. BO3MOXHBIE MEXaHHU3Mbl BO3HHUKHOBEHUs Tn.
Murpupytole 371eMeHThl U ecTecTBeHHbIH oTOop. Ponp Tn B
sBomonuK Oakrepuid. bakrepuodpar Mu. CrpoeHue BHpPHOHA U
reHoma, ymakoBka (ara. [{uki pazputus. MexaHu3M WHTETPAIHH
B OakTepuanbHbIi reHoM. [locnencTBust uHTErpanun Mu B reHOM
OaxkTepuii: MyTareHe3, FT€HOMHbIE MEPECTPONKU, TPAHCIO3UIUS C
IIOMOIIBI0 Mu XpOMOCOMHBIX I'€HOB M IUIa3MHI. Bo3MoxHOCTH
WCIIONB30BaHUSI Mu B TEHETHMYECKMX  SKCIEPUMEHTax.
Murpupyromue 31eMeHThl Apoxcken. Tyl aieMeHT, ero crpykrypa
u cnoco6 BHenpenus B JIHK-mumens. I'enernueckue 3ddexTsl,
BbI3bIBacMble BHeIpeHHEM B reHom Ty I: perynsropHas ponb u
WHAYKIUMA MyTallii, T€HOMHBIE MEPEeCTpPOMKU. BupyiaeHTHbIE
6akrepuodaru (Ha mpumepe T-ueTHbIX ¢aroB). BereraTuBHbIH
(dhoH7 (HaroBeIX TCHOMOB B OaKTepHAIBLHOMN KJIETKE U OCOOCHHOCTH




ckpemuBanus Oakrepuodaro. ['erepo3urorsl T-ueTHBIX (aros;
UX CBOMCTBA U MOJICKYJISIpDHAS CTPYKTypa. [ 'eHeTnyeckuil anaius y
T-uetHbix QaroB: (GyHKIUMOHATNBHBIM TECT Ha  aJlIeNH3M,
JOKaJau3alMsg MyTaluil Ha KapTe, TOHKOE T'€HETHYECKOe
KapTUpoBaHuE  (IENIEUMOHHBIA  aHaiuu3,  JABYX(AKTOPHbIE
CTaHJApTHBIE CKPEUIMBAHUA, TPEX(PAKTOPHBIA METOJ aHalu3a).
YMepennbie Oaktepuodarun (Ha npumepe A). [ eTepo3urorsl.
MeTopl TeHETHUYECKOTO aHaIu3a BEreTaTUBHOTO (hara u npodara.
I'enernyeckue KapThl: HUKIWYeckass U JuHelHas. CeleKIMOHHas
pabora C MHUKPOOPTaHU3MaMH. Metonbt CeNeKIUU
MHUKpPOOPTaHW3MOB.  MHKpOOpraHU3Mbl,  HUCIHOJb3yeMble B
CEeJIEKIIMOHHOM pabore. OCOOEHHOCTH MHUKPOOPraHU3MOB Kak
OOBEKTOB CENEKUUOHHONW paboTbl. OCHOBHBIE HANpPAaBICHUS U
METOIBI CeJIeKIINU MHUKPOOPTaHU3MOB: UCTIOJIb30BaHUE
€CTECTBEHHOM U3MEHYMBOCTH; HCKYCCTBEHHBIN otoop,
OCHOBAHHBIN Ha CEJIEKIMU CIIOHTAHHBIX MYTAIIMI; HCKYCCTBEHHBIN
0oTOOp ¢ MPUMEHEHHEM MYyTareHHbBIX (HAKTOpPOB (CTyneHYaras
CelIeKIMsI W MYTallMOHHBIE OJIOKM IyTedl  OHWOCHHTE3a);
BO3MOYXHOCTHU UCIOJIb30BaHUS rUOpUAU3aIINY; METO/IBI
KOHCTPYUPOBAHMSI MHKPOOPTaHM3MOB JUIS HCIIOJIB30BAaHHUS B
KaueCTBE MPOMBIIUICHHBIX ITAMMOB.

7. CTpyKTYypa U cojiep:KaHHe JUCHUILINHBI (Pa3/1eJI0B) N0 BUIaM y4eOHO0il padoThl

No Tpynoem-
n/m Copnepxanue Koctb
(dac.)
Monyis 1
BBeneHue B reHeTuky OakTepuit
2. CamocTosTeNnbHas BHEAYIUTOPHAs paboTa 72
a) O6s3arenpHas 72
®opmbl pabOTHI — MOATOTOBKA TEOPETUIECKOTO MaTepHana
Bunsl koHTpOIIs — cobeceioBaHMe
0) HeoOs3arenbHast 10
®opMbI pabOTHI — HANTUCAHWE COOOIIEHUH, TTOITOTOBKA pedepaToB
Bunsl koHTpOIIs — cobeceioBaHMe

Momyns 2
MeTobl rTeHETHYECKHUX MCCIIEJOBAHNN MUKPOOPraHu3MoB. OCHOBBI OMOTEXHOJIOTHH.
2. CamocrodTenbHas BHeayAUTOpHas paboTa 108
a) O0s3arenpHas 108

cDOpMI:I pa6OTBI — HOATOTOBKA TCOPCTUICCKOTO MaTCpHraJia

Buasr koHTpOJIS — cobeceoBaHme

0) HeoOs3arenbHast 10

®opmbl pabOTHI — HAMTMCAaHUE COOOIICHHI, TOATOTOBKA pedepaToB

Bunsl koHTpOIIs — cobeceioBaHme

Oobsa3amenvHan 6HeayoOuUmMopHas camocmoameabHas paboma




Tpyno-
Bun paboter €MKOCTb Bupa xoHTpOons
(gac)
[ToaroroBka TEOPETUUECKOTO CobecenoBanue
MaTepHasa 1o JUTePaTyPHbIM 90
UCTOYHUKAM
Hamnucanue COOOIIEeHUH, 90 OO6cyxnenue coobenuit, peeparon
pedeparon
Jlononnumenshnan éneayoumopHas camocmoamenvHas paboma
Tpya-
Bua pabotsl €MKOCTh Bun koHTpONA
(dac)
[TonroroBka o630pa no 3amannaoi | 20 PedepaTuBHOE CcOOOIIEHWE TIO 3aJaHHOM
TEMaTHKE, TIOHMCK HAyYHBIX TEMaTHKe, MOJA00pKa JIUTEPATYpPhl, HAyJYHBIX
nyOnWKamuii W DJIEKTPOHHBIX NyOMKAIMii W DJIGKTPOHHBIX HCTOYHUKOB
MCTOYHUKOB MH(POpMAIIUU uH(pOpMaLUu.

8. YueOHo-MeTOqMYeCKOe U MH(POPMAITMOHHOE O0ecTievYeHre JUCIMIIJINHBI:

1. YemepunoBa B.U., Cekxepuna O.A. Pazpemaromasi crnocoOHOCTh T€HETHYECKOTO
aHalM3a M ero OCOOCHHOCTH Yy OakTepuil. Yu. mocobue s caMOCTOSITEIbHOH paboThI
CTYJEHTOB, oOydaromuxcst Ha cneruanuzanusx «['eneruka» u «Mukpobuonorus».- UpkyTck:
'OV BIIO Upkyrt.roc.yn-ta, 2005.- 167 c.

2. Cexepuna O.A. I'enetuka mukpoopranusmos. - Upkyrck: U3a-so UI'Y, 2007.

3. I'mazep B.M., Kum A.H., Opnos H.H. 3agaun no coBpemenHoii reneruke, 2006.

4. Kumynés N.®@. Ob6mas u monexymspHas reHetnka /W.d. Xumynés. — 2-e uzn. —
HoBocubupck: Cubupckoe YHuBepcurerckoe usmanue, 2003. — 480 c.3axapo N.A. Kypc
TeHETUKU MUKPOOPraHu3MOB. - MH.: Beimn.mk., 1978.- 192 c.

5. 3axapoB M.A., Manemtox B.II. I'eHetndeckue KapTbhl MHUKpOOpraHu3MoB.- Kues:
HayxoBa nymka, 1986.- 250 c.

6. Uemepunosa B.M. TpaHCKpuNIMOHHas Peryssiius akKTUBHOCTH TE€HOB Yy OakTepuid.
MexaHu3mMbl W TEHETHYECKMM KOHTPOJIb CHUCTEMHON peryiasinuud. Yd. Tmocodue s
camocCTosTeNIbHON paboTel cTyaeHToB, Upkyrck: 'OY BIIO Upkyr.roc.yn-ta, 2005.- 167 c.

7. Yemepunosa B.. CiocoOsl oOMeHa reHetnueckor mHbopmarmeint y 0akTepuii U ux
UCIIONIb30BaHNE B THOpUIoNoTHYeckoM aHanmuze. Meton. ykaszanue. - Mpkyrck: U3n-Bo UT'Y,
1995. - 52 c.

8. 'eneTHKa NPOMBIIIUIEHHBIX MUKPOOPTaHU3MOB U OuotexHonorus. - M.: Hayka, 1990. -
278 c.

9. IIpozopoB A.A. Konstoramus y 6aunsi /A.A. IIpo3opos //Mukpobuonorus. — 2003. —
T. 72, Ne5. — C. 581-593.

10. Xecun P.b. HenmocrosacTBo renoMa. M., 1984,

11. [lenkynoB C.H. I'enetnueckas mHxeHepus: Yued. mocodue s CTyI. By30B,00yH.
no Hamp. "buonorus" u cren. "buorexnonorus", "buoxumus", "I'enetuka", "MukpoOuonorus"/
C.H. UlenkyHoB. -2-¢ u31., uchp. u jo1.. -HoBocubupck: Cub. yaus. usn-so, 2004. - 496 c.

B) mnporpaMMHoe o0ecrnedeHHe — OOIIECHCTEMHOE W MPHKIATHOE MPOrPaMMHOE
o0ecrieueHue.
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F) 0a3bl JaHHbIX, I/IH(l)OpMaIII/IOHHO-CleaBO‘lHBIe H ITIOUCKOBbIC CUCTEMBI —

I/IHTepHeT PECYpChbI, OTBEHAOINEC TEMATUKE JUCHUIIJIMHBI, B TOM YHCJIC!

http://elementy.ru
http://meduniver.com

http://www.eurolab.ua/encyclopedia/505/4275/

http://meduniver.com/Medical/Microbiology/77.html

9. MaTrepuajibHO-TEXHUYECKOE ODecrieyeHne T CUUIIUHBI.

Hazpanue MOOYJIA

MatepuanbHO-TEXHUYCCKOE
obecreueHue

BBenenue B renetuky 0axkTepuit

Aynuropus,  OCHAlleHHas  MOCAJOYHBIMU
MECTaMH, CTOJIAMH, TOCKOU U MEJIOM.
banHepsl, cxeMbl 1a00pPaTOPHON AMArHOCTUKH,
MH(OPMALIMOHHBIE CTEH/IBI.

MynbTUMeAUHHBIA ~ KOMIUIEKC  (HOYTOYK,
IIPOEKTOP, FIKPaH)

KoMIbIOTEpHBIN KIIaCC € BEIXOAOM B HHTEPHET
ITutatenbHble Cpenbl, MUKPOCKOIIBI,
nabopaTtopHas TOCYAd, HAECHTU(UKAIIMOHHBIE
CHUCTEMBI

MeTobl reHeTHYECKUX UCCIEIOBAHNI
MUKPOOPTraHu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Aynuropus,  OCHAlleHHas  MOCaJ0YHBIMU
MECTaMH, CTOJIAMH, TOCKOH U MEJIOM.
banHepsl, cxembl J1ab0paTOpHON AMATHOCTUKH,
UH(POPMALIMOHHBIE CTEH/IBI.

MynbTUMEAUHHBIA ~ KOMIUIEKC  (HOYTOYK,
IIPOEKTOP, IKPaH)

KoMnbroTepHslii KJ1acc ¢ BBIXOJIOM B HHTEPHET
[IntarenpHbIE Cpebl, MUKPOCKOIIHI,
nabopatopHas nocyzaa, MAeHTUPUKATUOHHbBIE
CHUCTEMBI

MUHHUCTEPCTBO 3JIPABOOXPAHEHU S POCCUIMCKOM ®EJIEPALIUU
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I'ocynapcTBeHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEIKICHNE
BBICIIIETO TTPO(ECCHOHAIBEHOTO 00pa30BaHUS
«OpenOyprckas rocy1apcTBEHHAs! MEAUIIUHCKAS aKaJEMUsD)
MunucrepcTBa 37ipaBooxpaHenust Poccuiickoit @exneparuu

Kadenpa mukpobuonorus, BUpyCcoIorusi, IMMYHOJIOTUSI

JIMCT PETUCTPAIIMA BHECEHUI U3MEHEHHA

YTBepkIeHO Ha COBELaHUU Kadeapbl MUKPOOHOIOTHH,

BUPYCOJIOTHH, UMMYHOJIOTUA

OT« » 20 r.

[Ipotokomn Ne

3aB. kadenpoii, akanemuk PAH u PAMH
(36anue, ®UO)

O.B. byxapun

Paznen HaunmenoBaHue JlaTa Iloamuce IToamuce 3aB.
Ne MYHKTa AUCIUIUINHBI BBEJCHUSA UCTIONHUTENS | Kadeapoi
W3MEHEHUI B
JeNCTBUE
Pazpgemn, ConeprkaHre BHECEHHBIX M3MEHEHUN IToamuce 3aB.
Ne MYHKT kadenpoit

JIMCT
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coryiacoBanusi padoyeii mporpaMmmbI
[TporpamMma cocTaBiieHa B COOTBETCTBHH C YTBEPKICHHBIMH (peiepalbHBIMH
TOCYJapCTBEHHBIMH TPEOOBAHUSIMHU K CTPYKTYpE OCHOBHOM MPOQECCUOHATBHON
00pa30BaTeNbHOM MPOrpaMMe MOCIEBY30BCKOT0 PO(HEeCCHOHATEHOTO
oOpa3oBaHus (acripaHTypa), YTBEPKAEHHOTO MpruKazoM MmuHOOpHaAYKH Poccum
16.03.2011 Ne 1365.

Pazpabotunku:
3aB. kadeapoil MUKPOOHOJIOTHH,
I.M.H., akantemuk PAH n PAMH « _» 2012 r. O.B. byxapun
nOONUCH oama

npodeccop kadeapbl MUKPOOUOTIOTHH,
BHUPYCOJIOTUHA, UMMYHOJIOTHH, J1.M.H.,
npod. « _» 2012 r. N.H. YaiinukoBa
noOnuch oama
JTOIEHT KadeaIpbl MUKPOOHOJIOTHH,
BUPYCOJIOTUH, UMMYHOJIOTHH,
JI.M.H., JIOIL. « _» 2012 r. IlepynoBa H.b.
NOONUCH oama
ITporpamma onoOpeHa Ha 3acefanuu kadeapbl MUKPOOUOJIOTHH,

BUPYCOJIOTUU, UMMYHOJIOTHU Ne _ mpoToKon Ne _ OT « » 2012r.
[Iporpamma paccmoTpeHa u 0jo0peHa Ha 3aceJaHuu METOJIMYECKOTO COBETa

M0 aCIUpaHType, NpoTokoa Ne  or« _» 20 T

COI'JTACOBAHO:

3aB. kadeapoil MUKPOOMOJIOTHH,
BUPYCOJIOTUH, UMMYHOJIOTHH

I.M.H., akanemuk PAH u PAMH « » 20 r. O.B. byxapun
NOONUCH oama
IIpencenarens
METOJMYECKOTO COBETA M0 aCIIUPAHTYPE
J.M.H. TIpodeccop. «_ » 20 r. A.A. BsukoBa
NOONUCH oama

HauanbHuk otnena
aCIUPAHTYPbI, JOKTOPAHTYPHI U OPTaHU3ALUU
Hay4YHBIX UCCIIETOBAHUI «_» 20 M.B. ®omuna

NoOONnuUChH oama



