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1. LLIEJIM OCBOEHUS JUCIIATLINHbI
[les1ssMK OCBOEHHS! JIRCIHITIIIHHEL «MUKpOOHOIOrUs U BHPYCOJIOTHD) SBIIAIOTCA:
- (hopMHUpOBAHUE Y CTYJCHTOB npejicTaBlieHuii 0 MHOrooOpasuu OGaxrepui U apxedl B

CPABHEHHH € MMPOM  pacTeHHi, JKHBOTHBIX, &  TaKKe

rpuboB, 0 CIIOWHOCTH

B3aUMOOTHOIICHHI MENTY YTHMH OpranusMamH;

- JIaTh CTYyJeHTaM [Ipe/ICTaB/ICHHUE O CTPOCHHUH H XUMHYECKOM COCTaBe KIJIETKH

Gakrepuii W apxed, OCOOCHHOCTAX HMX merabosM3Ma M CYIICCTBOBAHMS B SKCTPEMaJIbHBIX
YCIIOBMSIX;
- J1aTh TIpEJICTaBIeHHE O (PUIOrCHUH IPOKAPHOT.
Jajauu JAHCHHILIHHBI:

-p3ydeHne MHOrooOpasus (popM MHKPOOPraHW3MOB, HX MOpGOJIOrHH, BHYTPEHHErO
cTpoeHust 1 0COOEHHOCTEH Pa3BHTHS,

-H3yueHHE MEXaHM3MOB 0OMCHA BEHIECTB U 1npeodpasoBaHHMst SHEPIHH y

MHKpOOpPIaH HU3IMOB;

- hopMHUpOBaHHE TPEJICTABICHHH O COBPEMEHHOM crcTeMaTHKe OaKTepui, X
HKOJIOTHH, PACIIPOCTPAHEHHUH, TTPOUCXOKICHUM H IBOJIOIHH Haubosiee KpYIHBIX TaKCOHOB
MHKPOOPraHu3MOB:

- u3yueHue OGUOJOrHYECKOro pasHooOpasusi BUPYCOB, POJIHM M SHAUCHUA
GakTepuii ¥ BUPYCOB B Guocdepe 1 IKM3HU HCIOBEKA.

2. MECTO JIUCIMILIMHBI B CTPYKTYPE OIIOII
Jincimna « MEKpOOGHOIOT|st 1 BUPYCOJIOTHA) BXOHT B 00s3aTeIbHYIO YacTh.

3. IJIAHUPYEMBIE PE3YJIbTATDI OBYUEHUS MO JIMCIUIIIMHE
[Inanupyemble pe3yinbTarhl OOydeHHs 1O JHCLHMILIHHE, COOTHECEHHBIE C [JIJaHUPYEMBbIMHU
pe3yabTaraMu OCBOCHHS OTITOIT ((koMIIeTeHIHSIMH 1 HHAXKATOPaMH JIOCTHIKCHHA KOMITETEHIIH )

Mopmupyembie [Inanupyemble pesyabrathl 00yueHs MO AWCLMILIMHE, B Hanmenosa
KOMMETCHIMH COOTBETCTBHH € MHAMKATOPOM [10CTHIKEHHS KOMIICTEHLIHH HHE
(k00, cooepaicanue HUuaukarop J0CTHIKEHHA Pesynbrarel 00yueHus no | OUEHOYHOTO
KOMREMEHYUU) KOMIETEHLIHH JIMCLIATITHHE cpeacTBa
(K00, cooepalcanue UHOUKanopa)
OT1K-1 CrniocoGen | OTIK-1.1 3naer: TeoperHueckue | 3Haer TeopeTnyeckue | TecToBble
MPUMEHATD 3HAHME | OCHOBBI  MHKPOOMOIOrMM W | OCHOBbI MHKpOGUONIOrHH | BOMPOCH
OHOJIOrMHECKOro BHPYCOJIOTHH, BGOTaHHUKH, | H BUPYCOJIOTHH,
pasHoobpasus W | SKONOrMM M MCMONb3YeT WX Uisl | pasHooOpasue
HCIIONB30BATL METO/Ibl | M3YHEHMS OKM3HW W CBOWCTB | GMOJIOrMHECKHX 00BEKTOB
Habs0AeHH, JKUBBIX 00bEKTOB, MX | B BHJIE OCHOBHbLIX Ipymnm
HAECHTH(PHKALIUH, HEHTH(UKALIUK M | MMKpOOpPraHu3MOB,
kiaccHpukalmu, KYJIbTHBHPOBaHHs MPUHLMIBL - CTPYKTYPHO#H
BOCIPOU3BOJICTBA n | OIK-1.2 ¥Ymeer: H ¢yHKIMOHAIBHON
KYJIbTUBHPOBAHHA -NIPUMEHSATD METO/Ibl | OpraHU3aly ¥ OCHOBHBIX
SKUBBIX  OObEKTOB juisl | HAOMIONEHHs,  KIACCH(HKALWK, | MEXaHH3MOB MPOLIECCOB
| pelenus BOCTMPOH3BOACTBA GHONOTMYECKHX | IKH3HEACATENLHOCTH




|—Ilp0(|]eCCi10HaJ'le bIX
3a/1a4.

00LEKTOB B MPHPOAHBIX W
1abopaTopHbIX YCAOBHAX;
-MCNOIL30BATH MOJYHEHHbIE
3HAHUA st aHaiusa
B3aUMOIEHCTBHI OpraHu3MOB
pa3/IMuHbIX BUOB APYr ¢ Apyrom
U co cpestoi obuTaHus

OITK-1.3 Bnaneer:

-onbiToM ydacTus B paborax 1o

MOHHUTOPHHTY W oxpaHe
GuopecypcoB, UCIOJIb30BAHMS
ouosoruueckux  00beKTOB I
aHajM3a  KadecTBa  Cpebl  MX
oburaHus

-[OHUMAHHEM poin
fuosoruueckoro  pazHoobpasus
KaK BEJLYyLLErO daxropa

YCTOHUMBOCTH JKMBBIX CHCTEM H
Buocdepsl B LIEJIOM

MHKPOOPraHu3MoB, poJib
MHUKPOOHONOrUK H
BUPYCOJION U KaK
yHramMeHTaNbHOH
OCHOBbI  OMONOrMUYECKHX
HayK 1 OHOTEXHOJIOIMH.
Ymeer NPUMEHATD
METO/Ibl HabHOIeHUS,
KJ1aCCH(MKALIMH,
BOCIPOM3BO/ICTEA
HHONOrHUECKUX 00bEKTOB
B MPUPOAHBIX M
nabopaTopHbIX YCIOBHSX,
MCIOJb30BaTh
TEOpeTHHECKHE 3HAHUA O
BJIUSHUU (haxkTopoB
BHELIHEH cpelbl Ha
MHKPOOPTaHH3Mbl "
0cOoDEHHOCTAX  ydacTHsd
MHKPOOPraHU3MOB B
KpYroBOpPOTE XMMHUYECKHX
BEILECTB B MPHPO/IE.
Bnapeer OCHOBHBIMH
MeTo/1aMH
MHUKPOOHONOrHHECKUX
vecene/oBaHri
HabnoaeHUs, OIMUCAHMS,
naeHTHdHKalnm,
knaccHPUKaLUH,
BOCTPOU3BO/ICTBA H
KyJIbTHBUPOBaHHs
MHUKPOOPIaHH3MOB
pelueHus
npo)ecCHOHANIBHBIX
3ana4.

nns

aHAJIN3UPOBAThL
MOJy4eHHbIE
pe3yJibTaThl

OIK-8 Criocoben
WCIIONB30BATh  METO/1bI
cbopa, o0OpaboTku,
cUcTEMaTH3alinu "
MpecTaBiIeHus
MoJIEBOH H
naboparopHoi
HH(pOpMALIH,
NPUMEHATD HABBLIKH
paboThbl C
COBPEMEHHDIM
obopyioBatuem,

OTIK-8.1 3naer:

-OCHOBHbBIE THIbI
IKCNEAHLMOHHOTO "
naGoparopHoro  obopyaoBaHu,
0cODEHHOCTH BbIOpaHHOIO
obbeKTa npodeccHoHanbHoM
JeATENLHOCTH,  YCIOBUS  €ro

conepikaius ¥ paboTbl ¢ HHUM C
yueToM TpeOoBaHHH OHOITHKM
OI1K-8.2 Ymeer:

-aHAIM3MPOBATb W KPHTHYECKH
OLICHWUBATh PA3BMTHE  HAYUYHBIX
uiei, Ha OCHOBE HMEIOLLHXCH
pecypcoB COCTABHTD rnnad
pelleHns TMOCTaBNEHHOH 3a/1auu,
BbIOpaTh M MOAM(HUMPOBATH
meronuueckue npuembl OTTK-8.3
Bnajeer:

-HaBbIKAMH MCIO/b30BaAHKA
coBpeMeHHOro 00opynoBaHHs B
nosieBbx M J1abopaToOpHbIX
YCIIOBHSAX, rpamMOTHOTO
00OCHOBAHHMS N0OCTABIEHHbIX

3HaeT 0cOOEHHOCTH
nosieBoit U nabopaTopHOM
paboTbl, METO/ILI cOOpa
1 06paboTKK HAy4HOH
uH(pOpMaLMH, NpaBrIIa
cojiepiKaHus

JKUBLIX OOBEKTOB U
paboThbl ¢ HUMH,
OCHOBHbBIE THIbI
IKCMEAULHOHHOTO U
naboparopHoro
obopyioBanusi, NpaBuiia
TexHuKH 06e30nacHOCTH
Ymeer
CHCTEMATH3HPOBATD
pe3yJibTaThl, COCTABUT
naH peteHns
MOCTABJICHHON 3a/1a4H,
BLIOpATL U
MOAUDULMPOBATH
METO/IMYECKHE TIPUEMbI
Bnaneer HaBbIKaMH
paboThbl ¢ COBPEMEHHOH

TectoBblE
BOMPOCHI




3a71a4 B KOHTEKCTE COBPEMEHHOI0
COCTOSIHMSA npobnemsl,
MaTeMaTH4YeCKUMH METOAaMH
oleHuBaHua runores, o6paboTku
SKCMEPUMEHTAIbHBIX  JJaHHBIX,
MATEMATHYECKUM
MOJIE/TMpOBAHHEM DHOIOrHUYECKHX
MpoLEeccoB H a/leKBaTHBIM
OLIEHMBAHUEM JIOCTOBEPHOCTH H
3HAYMMOCTH MOJIy4eHHbIX
pe3y/ibTaToB, HaBbIKAMH
Npe/CcTaBieHus MX B UIMPOKOF
ay/IMTOPHH

annaparypoi
o6opy/10BaHUEM B
naGopaTopHbIX U
MOJIEBBIX YCIOBHAX,
METOAAMH OLIEHKH
CTaTUCTUYECKOH
JIOCTOBEPHOCTH H
3HAYUMOCTH MOJYHEHHBIX
pe3yJ/ibTaToB, HABbIKAMH
MpeACTaBICHHSA HX
ay/IMTOPHH € PA3IIMUHBIM
ypoBHem TpeboBaHHii U
MHTEPECOB

[K-1 Cnocoben
op FAaHH3OBLIBATH
BEJIEHUE
TEXHOJIOMHYECKOI0
npotecca
AKBAKYJILTYPbI B
pamKax —[pUHATON B
OpraHu3auun
TEXHOJIOTHH
pazpeeHus H
BLIPALUMBAHUS  BOJHBIX
OMOJIOrMYECKHX
pecypcos;
obecreyeHHue
CAHUTAPHO-
MIHEHHYECKHX
TpeboBanuii
BbIIOJTHEHHH
MHKPOOHONOTHHECKNX
H OHOXHMHUECKHX
pabort, npUMeHeHHe
COBPEMEHHBIX
IKCMEPUMEHTAIBHbBIX
METOA0B pilﬁ OThbl c
OHOJOTHUCCKUMH
0ObEKTAMM B TOJIEBLIX
" 1a00paTOPHbIX
YCIIOBHUAX, HABBLIKH
paboThl ¢ COBPEMEHHON
arnnaparypo

npu

[1K-1.1 3naer:
-METO/1bl H
NPOBEICHHS MOHUTOPHHIA
BOJHBIX OHONOrHYECKUX
pecypcoB W cpejibl MX 00HTaHusd
no rHIpOOHONOrHHYECKHM,
MHKPOOHOI0IHYECKHM,
MXTHOJIOTHYECKUM H
MXTHOMATOIOT HYECKHM
noKa3aTesisim

-GHOSIOTHYECKHE 0co0eHHOCTH
0ObLEKTOB JKHBOH MPHPOJbI W HX
TpeGoBaHMs K BHEWHEH Cpe/e B
pasnuHble NEPHO/LbI OHTOreHe3a
~[IPUHLUTIbI JedcTeus
H3MEPUTEIbHBIX MPUOOPOB W HX

TEXHOJIOIHH

XAapakTEepPUCTHKKH  TIpH  OLICHKE
OHONOrHYECKUX PECypeoB
-meToabl M cpeactBa  cbopa,

o6paboTkH, XpaHeHwus, nepeiayu
W HakonjieHus HMHpopmauun
MCI10JIb30BAHHEM 0azoBbIX
CHUCTEMHbIX [POrPaMMHbIX
MpoAYKTOB H faKkeroB
MPUKJIAHBIX NPOrPamMm

[K-1.2 Ymeer:

-OpraHu30BbIBaTL  TPOBEACHHE
MOHWTOPHHTA OHOJOrMUECKHX
pecypcoB W cpejibl MX OOHTaHHs
1no ruApoOHONIOr HUECKUM,
IHJPOXUMHUYCCKHM .
MHUKPOOHOIOTHYECKHM,

MXTHOJIOMHYECKHM n
MXTHONATOJIOrMHECKHM
nokasaresisam

-[10J1b30BATHLCS COBPEMEHHOM
anmnaparypo#

-MPOBOAHTH naboparopHbie
vceseoBaHus  0e30MaCHOCTH U
KayecTsa GuopecypcoB no
MHKPOOHOIOrMYECKMM,  XMMHKO-
DaKTepHOJIOrHHECKHM,

CNEKTPaIbHbIM,
nossporpapHIecKum,

3HaeT METO/bl U
TEXHOJOTHH MPOBEACHU
MOHMTOPHHIA BOHbIX
GHONOrHYECKHX pecypcoB
u cpefibl WX obuTanus 1o
MHKPOOHOIOrHHECKHM
nokasaresisiM, OCHOBHbIC
THMb! 1abopaTopHOH
nocy/abl M HIICTp)"MeHTOB,
MCTIOJIL3YEMBbIX LI
NpoBeaeHHs
MUKPOOHOIOTHUECKNX
MCCIIeIOBAHWH B
nabopaTopHBIX
NOJEBbIX YCIOBHAX
Ymeer OpraHu3oBbIBaTh
npoBeieHHe
MOHHTOPHHIA
GUONMOrHYECKHX pecypcoB
W cpeabl MX oGUTaHKs 1o,
MHKPOOHONOrHYECKHM
noKas3arTessam,
Ob30BATHCH
COBPEMEHHOM
annaparypom, npoBOAHTb
nabopatopHbie
MCCIIe10BaHKs
6e30M1acHOCTH W Ka4ecTBa
Huopecypcos no
MUKPOOHOIOrHYECKUM
aHanuzam, [IPOBOAMTb
MHMKpPOOHOIOrHHECKHE
uceieoBaHms

Bnaneer cnocobamu
OpraHu3aluy MpoBEACHHA
MOHHMTOPHHIA
OHOJIOrMYECKHX PecypCcoB
U cpeitbl UX OOMTaHHUA 1O
MHKPOOHONIOrHYECKHM
nokasaressam

[IpakTuko-
OPHEHTUPO
BaHHOE
3ajJlaHue




NpoOUpPHbIM,  XHMHYCCKUM M
(PUBMKO-XMUMUUECKUM  aHAIIN3aM,
OpraHoNenTHYECKHE
UCCle10Batus

-[POBOANTD OHOXHMHUECKHE,
MHKpOOHOJIOrHYECKHe,
reHeTHYeCKHe H
MMMYHOJIOTHYECKHE

ueesieoBatusl
[MK-1.3 Bianeer:

-cnocobamu Opraiu3alnm
IIPOBECHUS MOHUTOpPHHIA
GHONOrMYECKUX  PecypcoB M
cpembl  MX  obuTanus 10
PMAPOOHONOTHYECKHM,
FHIPOXMMHHECKHM,
MUKPOGHONTOrHYECKHM,
OUOXMMHYECKNM,
MXTHONOrHYECKHM "
MXTHOMNATOIONHYECKHM

noKasarejisam

[1K-2 Cnocoben
paspabaTbiBaTh
CHCTEMBI MEPOTIPUATHH

1no NOBbILLIEHHIO
hPeKTHBHOCTH
yIpaBieHus
Guopecypcamu H
00beKTaMH

AKBAKYJILTYpbl

[MK-2.1 3naer:

-Ha3Ha4YeHu, MPHHLIMIIbI
JeicTBusd H YCTPOMCTBO
obopyoBaHus, CUCTEM

6e30MacHOCTH M CHUIHAIM3ALMH,
KOHTPOJIbHO-M3MEPHTENbHBIX
npudopos

-MeTojibl M cpeacrBa  cOopa,
06paboTKH, XpaHeHHs, nepeaayu
M HakoryieHusi WHpOpMalMKu ¢

MCMONb30BAHUEM Da3oBbIX
CUCTEMHBIX nporpaMmmHbIX
NPOAYKTOB 7 MaKkeToB
NPHKIAHBIX MPOrpamMm

[1K-2.2 YmeeT:

-NPOU3BOJIMTh OLIEHKY
XO3SMCTBEHHOIO  3HA4YeHus  H
IKOJIOTUHECKOIO COCTOSIHHUSA

eCTECTBEHHbIX M HMCKYCCTBEHHBIX
OHOLIEHO30B

-BBINOIHATH Hay4HO-
MCCNIE/IOBATEbCKHE MoJEBbIE
paboTbl u paboTbl M0 OXpaHe
Ouopecypcos

-OCYLLECTRIIATh cbop "
fepBUuHyt0 00paboTKy MoJeBOH
GHONOTHUECKON, 3KOJIOrHUECKON
utdopMaumuu

-BbINOJIHATH MPOEKTHO-
u3bickatenbckue  paborbl €

MCIIONB30BAHUEM  COBPEMEHHOIO
obopy10BaHHA

-[IPUMEHSATD CTATUCTUYECKHE
METO/1bl obpaboTku
HKCMEPUMEHTAIbHBIX JaHHBIX
[1K-2.3 Bnaneer:

-HABbIKAMH opraHusaluu
MeponpusiTHii 1o obecneueHuio

3Haer CaHHWTapHO-
FMrHEHUYECKHE
TpeboBaHus
BBINOAHEHUH
MUKPOOHOIOrHUECKHX
pabor, COBPEMEHHbIE
IKCMEPUMEHTAIbHbBIC
METO/1bl paboTsl c
BGUOIOrHYECKMMH
00BLEKTAMH B MOJIEBBLIX H
NaBopaTopHbIX YCIOBHAX]
Ymeer MPOU3BOAMTD
OLIEHKY 9KOJIOTHYECKOTO
COCTOSIHHS €CTECTBEHHBIX
] MCKYCCTBEHHbIX
OHOLIEHO30B,

NPUMEHATH
COBpEMEHHbIE
BKCFICPHMGH’I‘EUH:HHC
METO/1bl paboTbl c
GHOJOTUHECKUMHU
06beKTaMu B MOJIEBBIX H
nabopaTopHbIX YCIOBHAX,
[IPUMEHATH
CTATHCTHUECKHE METO/bI
obpaborkn
IKCTIEPUMEHTANLHBIX
JIaHHbBIX
Bnaneer
npoBeeHUs
9KOJIOTHYECKOr0
MOHWTOPHHTA
BO3/ICHCTRUM Ha
Guopecypcehbl

npu

crnocodamu

IlpakTrko-
OPHEHTHUPO
BAHHOE
3aj1aHHe




IKOJOrMUECKOH 6e30nacHOCTH
BOJIOEMOB, rUApOOHUOHTOB,
MPOLIECCOB, o0beKkToB u

MPOYKLMK aKBAKYILTY b
-cnocobamu MpoBe/IeHHA
IKOJIOrMUECKOr0  MOHHTOPHHIA
BO3IEHCTBHI HA DHOPECYPChI

I1K-3 CnocobeH
[POBOAMTE
MOHHTOPHHT cpefibl
oOuTaHus
OUOIOrHHECKHX
pecypcoB 1o

rHAPOOHONOTHYECKHM,
MHKPOOHOJIOTHHECKHM,
MXTHONATOIONHHECKUM
OHOXHMHHECKUM
nokasaresiam

[1K-3.1 3naer:

-metoabl  cOopa,  (HKcaLMH,
XpaHeHHs GHONOrHUECKHX
MarepHaioB s Lene
MOHWTOpPHMHIa Cpe/ibl  0OMTaHHs
10 GHOJIOrHUYECKHM NOoKa3aTelam

-[IPU3HAKH BH/10BOH
uaeHTHUKALMKH  THAPOOHOHTOB,
METOIbI  MX  W3MepeHus W
nojacveTa s uene
MOHWTOpPMHIa Cpe/ibl  OOHTaHWA
BOAHbIX OHOJIOrHUECKHX
pecypcos no
IHPOOHONOTHYECKHM
nokaszaresisam

-0cobeHHOCTH MOp(OIOrHH,
(husznonoruu " IKOJOTHH
OCHOBHBIX  Fpynmn W BHIOB
OpraHu3MOB

-OCHOBbI OUOCTATHCTHKH,
fpUMEHsAEMblE ans uenei

MOHHTOPHHIA CPe/ibl OOHTaHHS
-TpebOBaHMs OXpaHbl TpyAa K

pabote B XMMHYECKOH W
MUKPOOHOJIOrM4eCcKON
nabopaTtopum

[1K-3.2 Ymeer:

-NPOBOJNTD HaboeHH e,
nojic4eT H H3MepeHHue
OpraHu3MOB

-N0JIb30BaThCA COBPEMEHHOI
annaparypon

-NIPON3BO/INTE MOJIFOTOBKY
GHOIOMMUECKUX npo6 7

NpenapaToB K KauecTBEHHOMY M
KOJIMYECTBEHHOMY aHaJIu3y

-COCTaBJIATh OTYETHYHO
JIOKyMEHTALHIO 110 pe3yJibTaTam

kamepajibHOiH — obpaborku U1
esieil  MOHMTOpWUHra  Cpejibl
obGuTaH1s HHONOTHYECKHX
pecypcoB

-hopmupoBaTh
uHpopMaLHOHHYI0 0asy JaHHbLIX
MaTepHaIoB MOJIEBbIX

HaOMOeHHIA € MCMOJIb30BAHHEM
KOMIBIOTEPHOH TEXHHKH

I1K-3.3 Bnageer:

-MeTOIlaMM NpoBejieHus paboT no
noaesoMy c6opy OHOIOrHUECKHX
MaTepHasnoB A ueneit
MOHHTOPUHIA Cpe/ibl OOHTaHHs

3uaer meroasl  cOopa,
XpaHeHHsl
MHKPOOPraHu3MOB
LeneH MOHHTOPHHIA
cpeabl  obuTanus 1O
MHKPOOHOIOrHYECKHM
nokasaresisM, [pH3HaKH
BUIOBOM HaeHTHHKALMH
MHKPOOPIraHHU3MOB,
METObI MX HU3MEpPEHHs H

A1

nojcuera A uenem
MOHHUTOPHHTA cpeabl
oburanus BOJHBIX
OMOJIOrHUECKHX
pecypcoB, 0CcO0EHHOCTH
MOP{(OJIOTHH,

(hM3HONIOrHK M IKOJIOTHH
OCHOBHBIX IPYIIN ¥ BU10B
MHUKPOOPraHU3MOB,
OCHOBbI OMOCTATHCTHKH,
npUMeHseMble Ui LeneH
MOHWTOPHHTA cpefbl
oburanus,  TpeboBaHus
oxpaHbl Tpy/a K pabore B
MHKPOOHONOrHYECKOH
naboparopuu

Ymeer MpOBOAMTD
HabmoneHue, MOJACHET M
M3MepeHHe
MHUKPOOPIaHH3MOB,
M0J1b30BATHCA
COBPEMEHHOH
annapaTtypom,
MPOU3BO/IUTEL NOATOTOBKY
Guonoruueckux npod u

[penaparos K
KauecTBEHHOMY H
KOJIMYECTBEHHOMY
aHanusy, COCTaBNATH
OTYETHYIO
JIOKYMEHTALHIO no
pes3yJibTaTam
HKCIEPUMEHTAILHOM
pabotbl

Bnapeer METO/1aMH
nposejeHus  padboT Mo
MoJeBoOMY cbopy
OUONIOrMHECKHX
MATEpHaIOB [nA  uesiei
MOHHTOPHHIA cpebl
oOuraHus

[ IpaxTHKo-
OPHEHTHPO
BaHHOE
3aj1aHue




4. OBEM U CTPYKTYPA JIJMCHHUIVIMHbI

Tpy/l0eMKOCTh JIMCLMILIHHbI COCTABIISIET 9 3a9CTHBIX C/IMHHILEL, 324 yaca.

n/n

HaumeHoBaHue Tem W/ WM
pas/IesioB/TeM JAHCLHIIIHHBI

Cemectp

Hepens cemecTpa

KonrakrHas pabora
00yHarouUXCst
C MearorMyeckum
paboTHHKOM

Jlekumn

TpakTHUeCKHE 3aHATHS
JlaGopaTopHble paboTbi
B (hopMe MpaKTHYECKOMH

NoAroTOBKH

CamocTrosaTenbHas

pabora

®opMbl TEKYLLETO
KOHTPOJIA
YCHEBAEMOCTH,
¢dopma
MPOMEKYTOHHOM
aTTecTaunu
(no cemecmpam)

[peamer n sauaun
MHEPODHOIO!NHH.

Heropus passiTis
MHEPOOHONOTHN,

Fuauene MUKPOOPTaHN3MOB
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Cojepxanne JEKIHOHHBIX 3aHATHI 110 IHCUUIUIHHE

3 cemecrp.
Paziea 1. Hpeaver i 3agaun mukpoduonornn. Mcropusi pasBuTHs MHKpOOHOIOrHH. 3HaueHHe
MHKPOOPIranHu3MOB B TPHPOAE HKH3HH YeJI0BeKa.
Copepxanme pasjena. OTKpbrtHe Mukpoopranusmos A. san Jlesenrykom. Pomb Jl.Ilacrepa B
dopmupoBaun  MukpoGuonorny. 3Hauenue pabor P.Koxa, M.beiiepnka, C.H.Bunorpajckoro,
J1.U.Uanosckoro, AKmoitepa, A.Dnemutra. PasButie 0Te4ecTBEHHON MUKPOOHONIOTHH. ['naBHbIE
HATPABIICHUS PA3BHTHS COBPEMEHHON MuKpoOHonoriu, OCHOBHBIC METO/bI MHKPOOHONOrHYECKHX
MCCIIC/IOBAHMA.
Pazien 2. CucremMarnka MHKpoopranusvos. [IpHHUIHNBI KJacCHUKAIHN MHKPOOPTaHU3MOB.
IpaBuia HOMEHKJIATYPbI H HACHTHHKAIHH.
Cojepskanne pasiena. Mup MUKPOOPraHH3MOB, 00LIMe IPU3HAKA H pasHOoOpasye. [TpokapHOTHBIE H
IYKAPHOTHBIC MHKPOOPraHN3Mbl; CXOJICTBO U OCHOBHbIE pasimuns. BUPYChl, OTIHYMS OT KJICTOUHBIX
dopm  okmsun.  [puHumnsl  KiaccupuKauud - NPOKAPHOTHBIX  MHUKPOOPraHM3MOB. IIpaBuna
HOMEHKJIATYphl M ujeHTH(uKaimu. [Ipoxapuorsl. XapakTepuCTHKa OTICIbHBIX IPYTI Oakrepuil H
apxeii. DykapuoThl. Kparkas xapakrepicTika rpuOoB, BOJOPOCICH, TPOCTCHIIMX.
Paszaen 3. Modoutorust, crpoeHue H pasBHTHE MUKPOOPIaHH3MOB.
Tema 1. IlpokapuoTHbIe MEKPOOPTAHH3MBL.
Conepsxanne Tembl. Mopdonorus npokapHOTHLIX MUKPOOPraHH3MOB. Crpoenue, XMMHYECKHI COCTaB
u (YHKIMH OT/E/bHBIX KOMIOHEHTOB KETKH. CIIH3HMCTBIC CNOM, KarCyJbl H HEXJIbL. Kiterounbie
CTGHKH TPaMIOJIOKHUTEIBHBIX M IPAMOTPUIATENBHBIX OaKTepui. Kryruku, [Tunu. Knerounas
MemOpaHa W BHYTPHKIICTOYHBIE MeMOpaHHbBIC —CTPYKTYpBI. Slnepubiii  anmapar. PuOocomsl.
BrytpHisieroutbie BodeHus. CriocoObl pasMHOKEHHS. DHJIOCTIOPB H JIPYTHE OKOAIIHECs (OpMBL.
Tema 2, DykapHoThbl.
Conepxanne Tembl. Mopdonorust Jpojoked, MHIETHAIBHBIX rpuboB, MUKpO(GOpM BOAOPOCIIEH,
npocreimmx. XUMHUECKUI COCTaB ¥ (YHKIMH OTACIbHBIX KOMIOHCHTOB KICTKH. [{nKisl pa3BUTHS U
pa3MHOKEHHE.

Pasnen 4. KyJibTHBHPOBaHHE H POCT MHKPOOPIraHU3MOB.



Conepsxanue pasaena. Hakonure/lbHble KyJIbTypbl U NPHHLHAI SICKTHBHOCTH. Yucreie KyJIbTYPbl
MUKpOOpranm3moB. Metoas! mosydeHus u 3uadeHue. OCHOBHbIE THIIBI CPEJl, HCHOJL3YEMBIX UL
KYJIBTUBHPOBAHHS MHKPOOPraHu3MoB.  KyJIbTHBHpOBaHHE — a’pOOHBIX M aHa’poOHBIX
MHKpOOprann3moB. Poct MHKpOOPraHu3MOB. COaancMpoBaHHbiii W HecOanaHCMpOBaHHBIH  POCT.
OcHOBHBIC TTAPaMETPLI pocta KyIbTyp. [leproudeckoe 1 HENPEPLIBHOC Ky IbTHBHPOBAHHC.

Paznen 5. Bausinue GpakTopoB BHENIHEH Cpe/ibl HA pOCT MHKPOOPIaHH3MOB.

Tema 1. OTHOMEHHE MEKPOOPIAHH3MOB K H3JIy4eHHIO H TeMnepaType.

Cojepkanne Tembl. Pajmaius, Xapakrep ee JICHCTBAS Ha MHKPOOPraHM3MBL, YeroiunBocTh
MHKPOOPIaHHU3MOB K YJIbTPa(MoJICTOBBIM JIy4aM ¥ HOHU3UPYIOLIEMY H3/TyHCHHIO. dotopeaxTuBalys.
PocT MUKPOOPraHM3MOB B 3aBHCUMOCTH OT TEMIEPATYPBI. Icuxpodmitbl, Me30(hHIIbI U TEPMOPHIIbL.
Tema 2. BiusiHie rHpoCTATHYECKOr0 H 0CMOTHYECKOI'0 1aBJICHHS HA MHKPOOPraHH3MbL.
Cogepxanue TeMbl. DKOPH3HOIOrHYCCKHE TPYIIbl  MHKPOOPraHU3MOB 110 OTHOILIECHHUIO K
HPOCTATHYECKOMY JaB/ieHuio. OCMOTHYECKOE JIaBJICHHE. Ocobennoctr ocmopuiioB. [anoduibi.
C110c00b1 0OCMOPETYJISIIAN Y Pa3HbIX MUKPOOPraHH3MOB.

Tema 3. OTHOLIEHHE MHKPOOPIaHH3MOB K MOJICKYJISIPHOMY KHCJIOPOY H KHCJTOTHOCTH CPE/IbL.
Cojtep:kanne Tembl. AdpoObl M aHaspoObl (0OnMraTHBIE M (axybTaTHBHBIE), a3POTOJICPAHTHBIC
anadpo0bl U MHKPOaspoduibl. Bo3mMoxkHbIe TPHIHHBL HHIUOUPYIOIIETro JEHCTBHSL MOJICKYJIIPHOIO
KHCJIOpOJIa Ha MUKPOOpranusmbl. 3nauenne pH cpestbl /Ui pocTa MHKPOOPraHH3MOB. A0 HIbL,
HEHTPOMMIIBL M ATTKATIOQHUIIbL.

Tema 4. AHTHMHKPOOHBbIC BelleCTBA.

Conepkanne Tembl [lonsTne  «nMTareiapHBIC U anTuMUKpoOHble  Bemecta». [lpuposa
AHTUMHUKPOOHBIX BELIECTB M 00J1aCTH UX IIPUMCHEHHSL. AnTHOHOTHKH. MyTareHsl.

Paszaen 6. ITuranne MHKPOOPraHu3MOB.

Cojtepxanne pasjaena. OCHOBHbIC GUOTCHHBIC 9IeMEHTBl W MHKPO3JIEMEHTHL THIbI MHTaHUSI
mukpooprannsmos. Pororpodust xemoTpodusi; aBTOTpodHs M reTepoTpodus:; ymroTpodus |
opradorpodus. Canpourbl U napasHTbl. [Tpotorpodst 1 aykcoTpodbl. I1oraomenne pasHbIX BELIECTB
kieTkamu. JInQy3usi 1 TPAHCIIOPT.

Pasznen 7. Merabo/im3m MHKPOOPTraHH3MOB.

Tema 1. DuepreruvecKue nNpoeccbl MHKpOOPranu3moBs.

Coaepxanue Tembl. CriocoObl obecrieyeHus dHEPruci. dOTOCHHTE3 M XeMOCHHTE3. bpoKeHHs.
XapakTepucTHKa MHKPOOPraHM3MOB,  BbI3HIBAIOIIMX  Pa3HbIC Gposkenus. AspobHOE  JbIXaHHE.
AHaspoOHOE AbIXaHUE.

Tema 2. BunocnHTeTHYECKHE NMPOLIECCHI.

Cojiepskanie  TeMbl. ACCHMWISINSA  YTJICKHCIOTHI aprotpopamu u rereporpodamu. YCBOCHHE
coeuHenuii asora. CHiTes OCHOBHBIX OHOMOIMMEPOB. Peryisims meTabosmM3Ma.

Pasnen 8. U3MeHYHBOCTH H HACTEACTBEHHOCTHE MHKPOOPIraHu3MoB.



Copep:kanne pasjena. HacnejcrBennas 0 HEHAC/E/ICTBEHHAS H3MEHIMBOCTD. MyTaioHHas npuposia
waMeHunBoCTH, [1OMyJIsiMoHHas W3MEHUYMBOCTh. PexomOMHalMs y [POKapHOT: TpanchopMmanus,
TPAHCYKIMs, KOHBIOralusl. PexoMmGuHAIHS ¥ reHeTHdeckuil anamus y ¢aros. [liazsmuspt. lossrue o
TpancriosoHax. Menons3oBaHue BUPYCOB H IIA3MHIL B reHeTHYECKON HHIKCHEPHH.

4 cemecrp.
Pasaen 1. Mukpodiopa OKpysKalonieil cpe/ibl: oUBbI, BO/bI, BO3TYXA, OPraHu3mMa ye/10BeKa.
Tema 1. MukpodJiopa no4uBbl.
Conepxanne Tembl. DakTopbl, BIHAOUME Ha KaYeCTBEHHBII M  KOJMYECTBEHHBIH COCTaB
MiKpoGuIopbl 1104BbL. PH3MOIOrHUECKHE IPYNITbl MHKPOOPraHH3MOB nousbl. [TouBa KaKk MCTOYHHK
nepesiaun Bo30yuuTeseii HHQEKIMOHHBIX saGosesanuii. Camoounienre nousbl. CanuTapHas OLECHKA
[1OYBLI.
Tema 2. Mukpoduiopa Bobl.
Conepxanne Tembl. MIKpodsiopa BOJOEMOB: ayTOXTOHHAA, A/LIOXTOHHAS. DaKTOpHl, BIUAIOIHME HA
KAYCCTBEHHLIL 1 KOJIMUECTBEHHBIH cocTaB MUKPO(hIOpb! Bo/bL. CarnpoOHOCT. CoBpeMeHHBIE COCOObI
ounctkn Bojpl. CaHUTapHO-0aKTEPHOIOrHYCCKOE UCCIICIOBAHIE BOJIBI.
Tema 3. Mukpod.iopa Bo3ayxa.
Cojepaanne Tembl. Mukpodiopa armocepbl. Mukpoduiopa BO3/yXa 3aKphITBIX MOMEIICHHH.
Buostoruueckue adpo3oiu. CaHHTapHO-MUKPOOHOJIOIHYECKOE HCCIIC/IOBAHUE BO3LYXA.
Tema 4. Muxpodiopa opranusMa HeJI0BeKa. PesujieHTHAs M TPaH3UTOpHAs MHKpOdIopa.
Mukpodsiopa KOXKH, JBIXaTeNbHBIX IyTeH, MHIICBAPHTEILHOIO Tpakra. OYHKIMH HOPMaILHOH
mukpodiiopsl. JlncbakTepuos.
Pasien 2. YuacTie MHKPOOPIAaHH3MOB B GHONCOXHMHYECKHX LHHKJIAX a30Ta, CEphl, ¢ocdopa u
Kegesa.
Tema 1. Ilpespanienne MEKPOOPraHU3MaMH OPraHUYCCKUX H MHHEPAJILHBIX COCIMHEHHH a30Ta.
Copaepkanue TeMbl. [ T00ILHBIH K coelMHeHni azoTa. buosornyeckas QuKcarus aTMOC(EpHOTO
asora. AmMonndurkarmst. Hurpudukarms. JlenurpuduKanms.
Tema 2. Tpancdopmaiust COeIMHEHHI cepbl DaKTepHAMH.
Cojep/kanue TeMbl. DHOTCHHBI LHMKI coemuennii  cepbl. OKHCITEHHE COEIMHCHUH CEPBI.
BoccTaHOB/IEHHE HEOPraHMYeCKHX COS/IMHEHMIT CepPBI.
Tema 3. [lpespaniense MUKPOOPraHU3MaMH coeunenmii gocdopa.
Cogepkanne Tembl. DBUOreHHbIH MK coemnennii  Qocdopa. [lpeppatienue OpraHH4CCKUX
coetenuii Gpocedopa. Ipepariienie HEOPraHHYCCKUX coeHennit hochopa.
Tema 4. Yuacrue 0akTepHil B npeBpalieHinn CcOe/IMHEHHIT 2Ke1e3a.
Copepkanue TemMbl. BHOJOrHYECKHI LK npespatieHuii kenesa. OKucnenue coe/IMHEHHH Kele3a
skenezobakrepusiMi. BoccTaHOBICHNE OKHCIICHHBIX coequuenuit xkenesa. OkucieHHe OpraHMyeCKHX

coeJIMHEHHH JKeesa.



Pazaei 3. Dranbl pasBHTHA BUPYCOJIOTHH.

Copepxanne paena. lepsbiii 91an: OCHOBOIOIOKHUK BUPYCOIOTHH J1.1.VBasoBcKu# (OTKPBITHE
Bpyca Tabaunoii Mosauku), @.jr Sppenb (OTKpbITHE Haxreprodaros), . I'yanacuyp (MCHOIb30BaHAE
KYPUHBIX SMOPHOHOB JUTSl BbIIEIEHHS BUPYCOB), JUK. Auaepc, . Podoune, T. Yasutep (coznanue
OJHOCIIONHBIX KYJILTYP Ki1eToK). Bropoit oran: M. Bopnec 1 H. Pyck (ameKkTponHbIi Mukpockorr), X.M.
Temun u J1. Basrrumop (oGparHasi TpaHckpuniTasa). Tpernit orar: T.0. Jlaituep (OTKpbITHE BUPOKJIOB),
C. ITpy3unep (OTKPbITHE IPHOHOB).

Pasnen 4. Ocobennoctn kiaccuuranun supycos. OcHOBHBIC KPHTCPHH TAKCOHOMHYECKOH
KJACCH(UKAIIMN BHPYCOB.

Copnepanue pasjena. [lapcrpo Vira. OCHOBHBIEC KPUTEPHH KiaccH(pUKAI|K: THIT HyKJICHHOBOH
KHCIIOTBI, €€ CTPYKTYPA, KOIMUECTBO HUTEH, 0COOCHHOCTH BOCIPOU3BO/ICTBA BUPYCHOIO reHOM,
pasMepbl H MOp(OJIOrHs: BAPHOHOB, KOJHYECTBO KAIICOMEPOB U THIT CHMMETPHH, HaJIHuue
cynepKaricu/ia, 4yBCTBUTEIBHOCTh K XHMHYIECKMM arcHTaM, aHTUICHHbIC CBOMCTBA, TPOIU3M K
TKAHAM ¥ KJIeTKam # 1p.. TakCOHOMHYECKHE KATEeropuu: BH/ (Species) —> pox (Genus) —>
noscemeiictso (Subfamilia) —> cemeiicTso (Familia).

Pasnea 5. Mopgosorus supycos. Tunsi B3aumMo/ieiicTBus BUpyca ¢ KJIETKOH.

Conep:kanue pasjena. Gopma BUPHOHOB, UX PasMEpE, JIHK- u PHK-coaepaiine BUPYCHI,
MPOCTHIE U CIIOIKHBIC BUPYCBIL. [1poiyKTUBHBIN, A0OPTHBHBIH 1 MHTETpaTUBHBIN THIIBI
B3aMMO/IEHCTBUS BUPYCa C KJIETKOM. JIM3BIOHKTHBHBIH CIOCO0 PenpoyKIHH.

Pasaea 6. Ilpupoaa, mopgo/orusi H 0CHOBHbIC cBoiicTBa DaxkTepuodaros.

Coseprkanne pasaena. Mopgonorus 1 pasMepbl GaxTepro(aroB, MX XHMHUYECKHH COCTaB,
PE3UCTEHTHOCTb. BUpYJICHTHBIE M YMEPCHHBIC darn. Jlmszorenms. DaroBas KOHBEPCHSL.
[IpaKTHYECKOE HCIIONb30BaHKE (aroB.

Pasnesa 7. Meroabl KyJbTHBHPOBAHHS BHPYCOB.

Cojtepikanne pasaesa. OCHOBHbIC —METOJIbI  KyJIBTHBHPOBAHMS BHUPYCOB: 1) GHONOTHYECKHI —
japakeHHe  J1a00paTOPHBIX  KMBOTHBIX; 2) 3apaeHne KypHUHBIX SMOPHOHOB; 3) HCMOJIBb30BaHHME
KJICTOYHBIX KYJIBTYP.

Pasnen 8. UnauKamist 1 IeHTUQHKALHSA BUPY COB.

Cojep:xanne pasaena. Lluronaruieckue y¢@eKTbl BUPYCOB. 3 THIA LHMTONATAICCKOro s¢dexra
BHPYCOB:  LUTOJIMTHYCCKHUH, TpancopMHPYIOLIHH, MHAYKTHBHBIH, Peaxuus remMaicopOLUu.
BpisBiIeHne 10 LBeTHOH npobe. BoiiBrenue no BHYTPHKICTOYHBIM BKIOYCHHIAM. BoisiBnenue ¢
nomotbio mpsimoit PU®D. BeissiieHne 10 00pa3oBaHHio onsex. OGHapyKeHue BUpyca B KypHHBIX
yMOpHOHAX: BBIABJIEHAE MO HM3MEHCHHIO Ha XOPHOHAJLIAHTOUCTOH ~ 000NIOUKe,  peaKIHs
remarroruHani. Maentudukalys BbIICICHHBIX BHPYCOB IO AHTHICHHOH CTPYKType (peaxiwst
HeHTpaIM3allK, PEAKIlMs TOPMOKCHHS FeMArTIOTHHALIMH, PEAKIHA TOPMOIKEHHS reMajicopOLHH).

CepoJorHyiecKne MeTo/Ibl JIMarH0OCTHKH BHPYCHBIX MH(PEKIH.



Paznen 9. BuorexHo10rus, ee 3a1a4u U J10CTH/RKCHHS.
Copepxanue pasena. Memko-papManeBTHIeCKoe, IPOAOBOIILCTBEHHOC, CEJIbCKOX03AHCTBEHHOES
1 HKOJIOrHYECKOe HAIPaBJIeHUs! B OMOTEXHOJIOIHH.
Pasaen 10. [onsitue o xXumuorepanuu. AHTHOHOTHKH, HX KiaaccHpuKaus.
Conepxanne paszjaena.  llpupojnpic W CHHTCTHYCCKHE aptubuotuku. Vcropus OTKpBITHA
PUPOJHBIX  @aHTHOHOTHUKOB. Knaccudukanus aHTHOMOTHKOB 110 XUMHYECKOH CTPYKTYPE,
MEXAHU3MY, CHIEKTpY U THILy jJeficTBHs. CrlocoObI MOy eHHsL.
Pasmea 11. Mexanusmbl JIEKAPCTBEHHOI YCTOHYHBOCTH MHKPOOPraHHIMOB. [IpuHIHNBI
pPAMOHAJILHOI AHTHOHOTHKOTEPATIIHH.
Conep:kanue pasjaena. [lpupojnas u npuoOpeTeHnas yCTOWYMBOCTE MHKPOOPraHU3MOB K
JleKapCTBEHHBIM  fiperiapataM.  ['@HeTHYECKHE  OCHOBBI puoOpPETeHHOH  PE3UCTEHTHOCTH.
MukpoGHOTOrHYECKHH, (hapMaKoNOrHUeCKui,  KIMHUYCCKHH, SMUAEMHUOJIOTHYECKIH |
(papManeBTHUECKHH TIPHHIHIIBI AHTHOMOTHKOTEPAITHH.
Pasaen 12. [laToreHHocTh H BUPYJIEHTHOCTH fakTepuii. MaKTOPLI NATOrEHHOCTH. AHTHI€HbI
0AKTEPHANLHON KJICTKH.
Copepaanue pasjaena. DakTopbl MaTOreHHOCTH: airesus, KOJIOHH3AIMA, WHBa3Ms, arpeccHs.
IKIOTOKCHHBI M HIOTOKCHHBI, UX cBOicTBa. KonMuecTBeHHbIE 10Ka3aTeM BUPY/ICHTHOCTH.
Pasaea 13. JImarsocTukyMbl, HMMYHHBIC CBHIBOPOTKH, BaKIHHBL Ux mnoaydeHde H
npuMeHeHHe.
Copepxanue pasjiena. Tunbl JHArHOCTHKYMOB, HX IOJy4CHHC H npumeneHne. VIMMyHHbIE
CHIBOPOTKHM, HX KiaccH(pUKalMs, MNOyYeHHe H [PUMEHCHHE. CoBpeMenHas KiaccHpuKaius
pakiwi. TpeGoBanus, MPEABABIAEMBbIC K COBPEMEHHBIM BAKIHHHBIM HPCHapaTanm.
Copaepzkanue J1a60paTOPHbIX 3AaHATHH M0 JHCIHILIHHE.

3 cemecTp.
Pasnen 2. CucremMaTiuka MUKpoopranusmos. IIpuHumnbI KJIaccHPUKANMA MHKPOOPraHH3MOB.
[lpaBniia HOMEHKJIATYPBI H uiaeHTHGuKanum.
Cogepxanue Ja60paTOPHLIX 3AHATHI 10 pasjiey. ["pymnibl MHKPOOPTaHM3MOB, OTHOCAIIMXCS K
obBekTaM Mukpobuosioruu. CrcTeMaThKa 1 KIacCHpuKalus GHONOrnuecKuX 00beKkToB. JIOCTOMHCTBA
¥ HEJOCTATKH IPMMEHSEMBIX B HACTOANICC BPEMS croco0oB  Kinaccuukaluy M CHCTEMAaTHKH
MHKPOOpPraHu3mMoB. OTIIMYHs NPOKAPHOTOB, BKIIOUCHHBIX B PASHBIC JIOMEHBI.
Pasaen 3. Modostorusi, cTpoeHue i pa3sBuTHE MAKPOOPTaHH3MOB.
Tema 1. [IpokapHoTHBIC MHKPOOPTIaHU3MBL.
Copepskanne  1ad0paToOpHBIX sausitwit mo  Teme.  Mopdonorus  OCHOBHBIX — IPYHII
NPOKAPUOTHYCCKUX MUKPOOPIaHU3MOB. Crpoerne GakTepUaIbHONW KICTKH. MukpoOunosiornyeckas
naboparophs W npasuia paboTbl B HEH. W3yuenne MOPGOIOTHHM H LHTOIOTHH MUKPOOPIaHH3MOB

METOJaMHi MHKPOCKOITHH. MeTo/bl [PUTrOTOBJICHHA npenapaTronB JKHBBIX KJIETOK MHKpOOpTaHI/ISMOB



JUIE MEKPOCKOIHH. METO/Ibl NPUTOTOBJICHHUS OKPALICHHBIX MPErapaTos KICTOK MHUKPOOPraHH3MOB
JUIsi MUKPOCKOITHH.

Tema 2. IykapHoThbl.

Costeprkanne Ja0opaTopHbIX 3aHATHH N0 TeMe. Usyuenue mopdosiornu rpu6boB U NPOCTEHIIMX
[OCPE/ICTBOM CBETOBOH MUKPOCKOIIHH.

Pasaen 4. KyJbTHBHpOBaHUE H POCT MHKPOOPraHH3MOB.

Coeprkanue Ja00PATOPHBIX 3AHATHIE 1O pasjey. MeTobl CTepHITH3ALMHN NUTATEILHBIX CPEl U
rmocy/bl. [lojyderne HAaKOMMTENBHBIX W YHMCTBIX KyJIBTYp MHUKPOOPIaHM3MOB. KonuuecTBeHHBIH
y4éT MHKPOOPTraHU3MOB.

Pasznen 5. Biansinue GakTopos BHEUIHEN ¢pe/ibl HA POCT MUKPOOPIraHH3IMOB.

Tema 1. OrHomeHne MUKPOOPTaHU3MOB K H3JTIyYeHHIO H TemMIiepaType.

Cojepkanne J1a00paTOPHbIX 3aHITHI 110 Teme. [TocraHOBKAa SKCIEPUMEHTA MO BBIACHEHHIO
ONTUMATLHBIX TEMIICPATYPHBIX YCJIOBHI Uil POCTa ONpPEICJICHHbIX BHJIOB Hakrepuit. IlocraHoBka
HKCIIEPUMEHTA 110 JIOKA3aTCIILCTBY rybuTenbHoro aelcreus Y @-nyueH Ha OaKTepuu.

Tema 3. OrHOMENHE MEKPOOPrAHH3MOB K MOJIEKYJ/ISIPHOMY KHC/JI0POY ¥ KHCJIOTHOCTH CPE/BI.
Costepkanne JabopaTOPHbIX 3aHATHIE 110 Teme. BbIIEICHHE U3 TIPHPOIIHDBIX cybcrparos (HanpuMep
I3 TI0YBBI) @3pOBOB M AHAOPOOOB € YUETOM MX OCOOCHHOCTCH.

Tema 4. AnTuMHKpoOHbIE BENIECTBA.

Copep:kanue J1a00paTOPHbIX 3aHATHI 10 Teme. OnpejielieHne YyBCTBUTEILHOCTH OakTepuil K
AHTHOMOTHKAM.

Pazaedn 6. Iluranne MEHKPOOPraHH3MOB.

Copepxanue Ja00paTOPHbIX 3AHSITHI 110 pasjery. OCHOBHBIE KOMITOHEHTBI IMUTATEIBHBIX CPE/L.
Knaccupukaius NUTaTeALHBIX CpPejl. YCIOBHA KyJIbTHBHPOBAHMA a’poOHBIX H aHAIPOOHBIX
MHKPOOPraHu3MoB. XpaHeHHe MUKPOOPIaHH3MOB.

Pasznen 7. Mera®o/im3mM MHKPOOPIraHH3MOB.

Tema 1. DHeprernyecKue npouecchl MHKpOOpraHuiMoB.

Cojteprkanne J1a00pATOPHBIX 3aHATHH 10 TeMe. MosnouHokucaoe Gposkenne. MacisHOKUCIOE
OposKeHue.

Tema 2. bnocHHTETHYECKHE IIPOLECCHL

Copepkanne Ja00paTOPHLIX 3aHATHI 110 Teme. Onpenesnenne  (Gpu3H0I0ro-OHOXUMHIECKHX
CBONCTB MMKPOOPTaHU3MOB.

Paszien 8. U3MenunBOCTH H HACIEJICTBEHHOCTH MUKPOOPIaHH3MOB.

Cogep/xanne Ja0opaTOPHbIX 3aHSITHI 110 pa3jaeTy. MyTanuu 1 0COOEHHOCTH HX (PEHOTHITHYECKOro
[IPOSIBJICHUS Y MHKPOOprann3MoB. Jlucconuarus npi Ky/ibTHBMPOBAHHH Daxrepui.

4 cemectp.

Pasten 1. Mukpoduiopa okpyzkatomieii cpe/ibl: 104BbI, BOABI, BO3/IYX4, OpraHM3ma 4ejIoBexa.



Tema 1. MukpodJiopa no4sbl.

Cojiepkanue Ja0opaToPHLIX 3AHATHIA 110 TeMe, KaueCcTBeHHO-KOIMUECTBEHHBI y4eT MUKPO(IIOpbI
MO4BLI.

Tema 2. MukpodJiopa Bo/ibl.

Copep:kanne J1a6opaTopHBIX 3ausiTHIE 110 Teme. KomdaecTBeHHbIH yueT Oaxrepuii B pobax BOJIBL.
Onpejie/ieHue THTPA U MHJIEKCA KUIIECUHOH MA0UKH.

Tema 3. Mukpod.iopa Bosayxa.

Cojtepkanue 1a00PATOPHLIX 3aHATHI 10 TeMme. Onpejieieade  MHKpOOHOH 0OCEMEHEHHOCTH
BO3/IyXa.

Paznen 2. YuacrHe MHKPOOPraHH3MOB B OHOI€OXUMHYECKHX HHKJIAX a30Ta, Cephbl, pochopa u
AHeJiesa.

Tema 1. ITpepamense MUKPOOPraHU3MAMH OPraHHYECKHX H MHHCPAIBLHBIX COe/IMHEHHH a30Ta.
Cosepkanne 1a0OpATOPHBLIX 3aHATHH 10 Teme. [TojydeHue HAKOMMUTEILHOH KYJIBTYPBI
JCHUTPUHUIMPYIOINX OaKTepHil.

Tema 2. Tpancopmansi coeTHHEHHI cepbl DAKTEPHSIMM.

Cojepskanue  JIaDOPATOPHBIX 3aHATHIL 10 Teme. [TonyueHue HAKONMTENBHONH KYJIBTYPBbI
cynbdarpeIynupyonux Oakrepui.

Pasjen 3. Dranbl pasBHTHS BUPYCO/I0THH.

Cojtepxanne 1a00paTOPHbIX 3aHSATHI 110 pa3jiey. OCHOBHBIE OTKPBITHS B 00J1aCTH BUPYCOJIOTHH,
naunHas ¢ padbor Meanosckoro J1.W. 1 1o HacToALIEe BPEMSL.

Pasnen 4. Ocobennoctn Kiaccupurauun Bupycon. OCHOBHBIEC KPUTEPHH TAKCOHOMHYECKOH
KiaaccHpuKaMH BUPYCOB.

Copeprkanue J1a00paTopHBIX 3aHATHI 110 pa3/iey. CocraBieHue 1 aHaI3 TabJIUIBI 110
K1accH(UKaIUU BUPYCOB.

Pasaen 5. Mopdoaorus supycos. Tunbl B3anMoaeHCTBHS BUpYCa ¢ KJIETKOH.

Cojiepkanne JJadopaToOPHbIX 3aHATHH 1O pa3sery. BLINOIHUTH PUCYHKH 110 MOP(OIOrHH BUPYCOB
11 OCHOBHBIM THIIAM B3aUMO/IEHCTBHS BUPYCA C KJICTKOM.

Pasaen 6. [pupoaa, mopgoaorusi 1 0CHOBHBIE CBOHCTBA dpaxkrepuodaros.

Copep:kanne  JabOPATOPHBIX  3aHSITHH 110 pasjaeny. JIuzorenus. Parosas KOHBEPCHA.
[TpakTHYECKOE HCIO/Ib30Banue (aros.

Paznen 7. Merojpl KYJIbTHBHPOBAHH BHPYCOB.

Cojepkanne 1a00paTOPHBIX 3aHATHI 1O pa3aey. OCHOBHBIE METO/IbI KYJILTHBMPOBaHHUS! BUPYCOB.
Pasaen 8. Mmmkauus u naeHTHGHKANUs BHPY COB.

Cojepkanme 1abOpaTOPHBIX 3aHITHI 1O pasjeny. [lutonaruueckue d(PHeKTsl  BHPYCOB.
BisikooOpazoBanue BUpyca. Teibla BKIOYCHHH BUPYCOB. Peaxiust remajacopOmuu. IBeTHas

npo6a. Peakiyisi reMarrmoTuHaL|. Peakius HeHTpanu3anuu



Paznen 9. Buorexnosiorus, ee 3a1a4i H /I0OCTH/KEHUS.

Cojepskanne 1adopaTopubix 3aHsiTuii mo pasgeny. Msyuenue npoayKToB, TOTyHACMBIX c
TOMOLLLIO OMOTEXHOJIOTMHM M HMCIOJIB3YEeMbIX B MEJIHMILUHE, BETEPHHAPHH H CCIILCKOM XO3sHCTBE,
[UIIEBOH MPOMBIIICHHOCTH, XUMUYECKOH IPOMBILILICHHOCTH, JHEPreTUKE H JIp. [Ipumenenue
GakteproharoB B eHHOI HIDKCHEpHH M OHOTEXHOIOTHM B KA4€CTBE BEKTOPOB JUIA HOJIYHCHHA
pexomOunantibix JIHK.

Pasaen 10. TlonsiTie 0 XUMHOTEPANUH. AHTHOHOTHKH, HX KJIaccHuranus.

Coaepkanne JabopaTOpPHBLIX 3aHATHH 1O pasjeny. Knaccuguxamus aHTHOMOTHKOB 110
XUMHYECKOMY CTPOCHHMIO, 110 MEXaHW3MY IEHCTBHUS, IO CHEKTPY neticteug. CriocoObl MONyYCHHUS
AHTUOMOTHKOB.

dagpen 11, Mexanusmbl  JIEKAPCTBEHHOH  YCTOHYMBOCTH  MHKPOOPIaHH3IMOB. [puHuHIbI
PANHOHAIBHOI AHTHOHOTHKOTEPAITHH.

Coepkanue 1afopaTOPHBIX 3aHSITHII 110 pa3jieny. [Ipupoanasi ¥ TpuOOpEeTEHHAS JIEKAPCTBCHHAA
YCTOWUMBOCT MHKPOOPraHH3MOB, €€ MEXaHH3MBL.

Pasnen 12. Iatoreniocts ¥ BHPYJIEHTHOCTH OakTepuii. PaKTOPhl NATOrEHHOCTH. AHTHT€HbI
OaKTEPHAIBLHOH KICTKH,

Copepaanne J1a00paTOPHBIX 3aHATHI 110 pas/ey. I1pupoja, cBOHCTBA U [0JTy4eHHE TOKCHHOB.
Pasnen 13. JIHArHOCTHKYMBI, HMMYHHbIE CLIBOPOTKH, BakumHbL. VX mo/tyvenne i MpuMeHeHue..
Coaep:kanne 1a00paTOPHBLIX 3aHSTHI 110 pa3aely. MeTo,1b1 OTyUeH s U NPUMCHEHUA
JMArHOCTHKYMOB, HMMYHHBIX CBIBOPOTOK W BAKIIHH.

5. OIIEHOYHBIE CPEJICTBA JUISI TEKYILEI'O KOHTPOJISI YCIIEBAEMOCTH,
[MPOMEZKYTOYHOM ATTECTALIMH 11O UTOI'AM OCBOEHMA JUCHUIIJIMHBI U
YYEBHO-METO/IMYECKOE OBECIIEYEHHE CAMOCTOSITEJIbHOM PABOTbI
CTYJAEHTOB

3 cemecTp.
5.1. Tekyummii KOHTPOJIbL YCIIEBACMOCTH

Bonpocsl k peiitunr-kontpoo Nel.

1. Ilpeamer u 3ajaun MUKPOOHOJIOTHH, €€ MECTO H pOJib B COBpPEMEHHOH DHOJIOTHH.

2. Wcropus passutus Mukpoduonorun. Brua J1. [Tactepa, C.H. Bunorpanckoro, P. Koxa.
3. 3pavenue MUKPOOPraHH3MOB B IIPUPO/IE H JKM3HH YeJIOBCKA.
4. TlpuHuunsl  KnaccHUKaMu  MHKPOOPraHH3MOB. Kakue mnpH3Haku JiexaT B OCHOBE

MoOCTPOeHMsI KilaccHpuKammm MHUKPOOPraHH3MOB?

n

Apxen. OcobeHHOCTH (PU3HOTIOIHH, HKOJIOTHH.
6. Jlaiite CpaBHHTENBHYIO XapaKTEPHCTHKY OYKAPHOTHBIM H IPOKAPHOTHLIM KJIETOYHBIM
OpraHu3alusm,

7. Moposorus 6akrepuii (opma, pasmep)



11.
12.
13.
14.
13

16.

17.

Kakue crmocoGsl AKTHBHOLO IEPE/BHKEHHMS BCTpEYaroTcs y MpokapuoT. MexaHusm
JIBUKEHHS.

[Ty, ux 3HaveHue.

. XapakTepHCTHKA KJIETOUHbIX CTEHOK pasHbIX rpynn Oakrepui. MX sHauenue s

IKUBHEEATETHHOCTH OAKTEPHH.

Kakumi criocobamMu pazMHOXKAIOTCsl MUKPOOpranu3Mbl. [IpuBeinTe npuMepsl.
Cnopoobpaszosanue y 6akrepuil. CTpoeHne crop.

Kancyiel GakTepuii, X XUMHUECKUI COCTaB ¥ QYHKIMH.

Cocras, GYHKIMH ¥ CTPOEHHE LUTOIUIA3MaTHIeCKol MeMOpalibl GakTepHi.

. Tpancnopr Beuects yepe3 LIIIM. Mcnonb3oBanue MUKpOOpraHn3MaMHy

BBICOKOMOJIEKYJISPHBIX HEPACTBOPHMBIX COC/TMHEHHH.
Kakue BHYTPHILIA3MATHYECKUE CTPYKTYPbl BCTPEHAIOTCS Y OakTepHil (IpHBEIUTE
npumMepsbl). X QpyHknmn.

Opranusaliis reHeTHIeCKOro Marepuana npokaprot. Hykieoun faxrepuit. [Tnazmuel.

Bonpockl K peiTHHr-KOHTPOI0 Ne2.

oo
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10.
13,
12.

14.
15,

16.
17.

18.

Kakme crnoco6bl IMTaHMs XapakTepHbl /1 MUKPOOPraHU3MOB?

DaKkTOphl pOCTa MUKPOOPIaHU3MOB.

Kaxosa norpe6uocts mukpoopranusmos B C, O, H, 8?

Ha xakue rpynibl JensT MAKPOOPraHW3Mbl B 3aBUCUMOCTH OT MCTOYHHKA MCIIOJNB3YEMOM
MMM SHEPrUu?

Yro Takoe XeMOCHHTE3?

Kakue TUIBI ITUTATENILHBIX CPeJl HCIOL3YIOT JUlsl KyJIbTHBHPOBAHHA MUKPOOPraHH3MOB?
Yro Takoe uucTas KyiapTypa? Hem oTiaudaeTcs YucTas KylnbTypa T HAKOIUTEILHON ?
OxapaKkTepu3yiiTe POCT KyJIbTYp [IPH [IEPHOUHECKOM KY/IbTHBHPOBAHHH.

B ueM CYIIHOCTb HEMPEPHIBHOTO KYJIbTHBHPOBAHHUA GakTepuin?

[TepeuncinTe OCHOBHBIC IKOIOIHYECKHE IPYTIIILI GakTepuil 110 OTHOLICHUIO K TEeMIIepaType.
[TosicHUTE NOHATHE «KapJAHHAIbHEIC TEMIIEPATYPhI.

B ueM CYIHOCT aIanTalluy ICHXPOQHIBHBIX H TEPMOQHIBHbIX Haxrepuid?

[lepeunciiure IKOJIOrHUYECKHE TPYNIbI GaKTepHil 10 OTHOWEHHIO K KHCIOTHOCTH CPE/bL.

KakoBbl 0COGEHHOCTH ralo(uiIbHbIX OaKTepuid?

B ueM COCTOMT CYHIHOCTh ocMoperyisuuu y Oakrepnii? Kakue BewiecTsa BBITONHAIOT y
GakTepHii (yHKIMIO OCMOTPOTEKTOPOB?

Kakum oOpa3zoM BiHsieT Ha OaKTEPHH 3eMHOE TsiroteHue?

Biusior M Ha OakTepuu MarnuTHbie Tnons? Kakue MHKpOOpPraHM3Mbl OTHOCHT K
MaruuTobaKTepusiM?

KakoBa yCTOHYHBOCTH pa3IHYHbIX OaKTEPUH K MOBBIICHHOMY JaBieHuIo?



19.

[lepeunciuTe HKOJOTHYECKHE TPyl OakTepil Mo OTHOLICHHIO K KHCIOPOLY. Kakumu

MeXaHN3MaMH 00YCIIOBIEHA TOKCHYHOCTE MOJIEKY ! Kucaopoja?

20. Ha3oBUTE OCHOBHBIE MEXAHH3MbI 3AIIMTEI aHAdPOOHBIX OAKTEPUH OT KMCJIOPOAA.

1. KakoBbI CIIOCOBH! HCMOJB30BAHMs GAKTEPHIMHU SHEPIHU CONHEYHOTO H3ITyUeHUs

22.B  uem sakmouaercs ekt jeHcTBHs  yABTPAQUOIETOBOrO  M3JIyHICHH:A  Ha
MHMKPOOPraHHU3MbI?

3. Kakoe B/MSHME OKa3blBaeT pajpallus Ha MHKpoopraHus3Mbl? Kakue Jrydu BbI3BIBAIOT HX
rudenn?

Bornpocsl K peiiTHHr-KOHTPo o Ne3.

1. Yro Takoe xarabosmam 1 anaboymam? OXapakTepusyiTe CBiI3b MEHTY HUMH.

2. Ponb pepMeHTOB B METADOIM3ME MUKPOOPTraHU3MOB.

3. Kak 0CyIecTBIsSIOTCS FeHeTHYECKHEe PEKOMOHHAIMH DakrepHi?

4. Kax nposcxonut Tparcopmanus y 6akrepuii? [IpupeiuTe NpUMEPEL.

5. Kak npoMcXojuT TpaHcayKuus y Oaxrepuit? Hem oriaudactes crienubuyueckas TPaHCILy KIS
oT HecrnenuPuIecKon?

6. CriocoObl TONYHEHHMs OJHEPrHH  MHKPOOPraHu3MaMu. Jlaiite XapakTepUCTHKY OTHM
npoueccam.

7. Paznuuus B crioco0e MoTydeHHs DHEPIruK PU a3pOOHOM H aHa’pOOHOM JIbIXaHUH.

8. Jlaiite XapaKTepUCTHKY HOHATHIO «OpOXKCHHE). Uem ornuyaercs OposkeHue oT aspoOHOro
JibIXaHus?

9. OnuUmKMTe XMMU3M CIIHPTOBOro OpojkeHus. MUKpOOPraHU3Mbl CIIMPTOBOTO OpoKeHHs.

10. F'omopepMeHTATUBHOE ~ MOJIOUHOKHCIIOC Opoxkenue. B 4eM  COCTOMT  OTJIHYHC
roMo()epPMEHTATUBHOIO ~ MOJIOYHOKHCIOTO — OpokKeHus — OT reTepo()epMEHTATHBHOIO?
XapakTepucTHKa Bo30yAHTENCH.

11. B oCHOBE KaKHX TEXHOJIOrHUYECKHX TIPOIECCOB JIEKUT MOJIOTHOKUCIIOE 6poxenne?

12. Kakue rpynnsl MUKPOOPTaHU3MOB sABJISIOTCA dororpodamu?

13. OnummmTe MexauusMbl (orocuaTesa y Oakrepuii, OCYIIECTBIIIOLINX OKCUIE€HHBIH H
AHOKCHI€HHBIH (POTOCHHTE3.

4 cemecTp.

Bonpockl Kk peiiTunr-kouTposio Nel.

1.

D

&S]

2 L

Mukpodopa armocdepsl (pe3uieHTHas U TpaH3UTOpHAS).
Miukpodiopa BO3/1yXa 3aKphIThIX [IOMEIIECHHH.
Buosioruueckue aspo3o/in.

Vndexunu, nepeiaioiyecs Bo3/1yIIHO-KaneILHbIM I1yTEM.
CaHUTAPHO-MHKPOOHOIOrHYECKOE HCCIIEIOBAHUC BO3YXA.

Ouucrka BO3j1yXa.



10.
i1
12.
13.

14.

15.
16.
17.
18.
19,

29.

Ll
wn

®aKkTophl, BIMSIONME HA KAYECTBEHHBIH M KONMYECTBEHHBIH COCTAB MHKPOOPraHU3MOB
MOUBEI.

DHU3HOIOTHUYECKHE TPYIITTBI MUKPOOPIaHH3MOB [TOUBBL.

[Tousa, KaK HCTOUHHK Tepeayn Bo30yauTee HHpEKIMOHHbIX 3a00JIeBaHUH.

[Iportecehbl caMOOYHIIEHHUS TOUBBL.

CanuTapHasl OLEHKa ITOYBBI.

MuxkpodIopa BoJ0eMOB (ayTOXTOHHAs U AUIOXTOHHAs).

DaKTopbl, BIMSIONME HA KAYCCTBCHHBIH M KONMYECTBCHHBIH COCTAB MHKPOOPraHMU3MOB
BOJIOEMOB.

CanpoGHOCTh. 30HbI BOJOEMOB 10 CTENEHH MAKPOOHOM 3arps3sHEHHOCTH.

Posib BOJIBI B pacipocTpaneHnu 3a00eBainii uesioBexa.

CospeMetHble cr1ocoObl OYHCTKH BOJBI.

CanuTapHO-0aKTepHOIOrHYECKOE HCCIICI0BAHUE BOBL.

Miukpodiopa OpraHn3mMa 4ejioBeka (pesneHTHas 1 TPaH3UTOPHAs).

Muxkpodopa koxkn. CaMOOYHIIEHHE KOKH.

. Mukpoduiopa JibIXaTelIbHbIX TyTeH.
21
22,
23.

Mukpodiopa nuieBapuTelIbHOIO TPAKTA.
DyHKIMK HOPMATBHOH MUKPO(IIOPBI OPraHu3Ma YeIOBEKA. JlucOaxTepnos.

HaszoBuTe OCHOBHBIE MPYIITbI @30 TQUKCHPYIOIIMX MHKPOOPraHU3MOB.

_B uem cylnHoCTs cMMOMO3a PACTEHHH € a30THUKCHPYIOIIHMHI HaxkrepusiMu?
25.
26.
2.

Kakue pacTeHys BCTYNAIOT B CAMOMOTHYECKUE OTHOMICHUS C Ki1yGeHbKOBBIMU GaKTEpUsIMH?
Kakne MUKPOOPraHH3Mbl BLITOIHSIOT aCCOIMATHUBHYIO asoTdukcaiuio?

HazosHTe cBOGOIHOKHUBYIIME MUKPOOPTAHH3MBbI, DUKCHPYIOLIHE a30T armocdepsbl.

.Kak upoucxoaut aspoOHOE pasjioiKeHHe Genkos? Kakue MHKpPOOPraHu3mbl BbI3BIBAIOT

aMMoHH(UKaALMIO?
B uem 3aKmodaiotes nepsas ¥ Bropas (passl HUTpH(UKAIHH H KaKue MAKPOOPraHM3MbI UX

OCYLIECTBIISAIOT?

_Kakoe 3HaueHue B IPUPOJIC MMEET NPOLECC HUTPUDUKALH?
. Uro takoe rereporpodnas nurpupurams?

_Jlenurpupuuupyroume Oakrepun. Kak iuser npouece npenuTprdUKaLNKM Ha TUIOJOPOJIMC

[104YBbI?

_HazoBuTe OCHOBHBIE IPYMIBl MHKPOOPraHW3MOB, KOTOPhIC CYLICCTBYIOT 33 CHET SHEPIHH,

BBIJICTISIFOLIIEHCH pH OKHCJIICHHHA HeoOpraHu4veCKuX COeJIMHEHN I CEPBIL.

"B yeM 3aKTI04aeTes IPHHLMITHAIBHOE OTIHYME CepoOaKkTepit OT THOHOBLIX Haxrepui?

KakoBbl MECTOOOMTAHMS H POJIb B IIPHPOJIE XeMOTPO(OB, OKMCIISIOLIHX cepy?



36.Urto Takoe JIMCCHMWJISIMOHHAs —cyib(arTpepyKis M KakoBbl ¢¢ OTIM9MA  OT
ACCUMUIISILIMOHHOM cy/baTpeyKiuuu?

37 HazoBuTe THUIHUHbIE MECTOOOUTAHHS NPOKAPHOT, OCYLIECCTBISIOUMX JIMCCHMUIAIIHOHHYIO
cynbharpeayknuio. UX poib B IpUpoJie.

38. Yto Takoe mobOmmzanus Gpocdaros, ¥ KaKoBa pojib MUKPOOPraHU3MOB B 9TOM npouecce?

39. ITouemy kpyroBopoT ochopa He SBIACTCA MOIHOCTHIO 3aMKHYTBIM?

40. Kakue rpynibl 6akTepuil yHacTBYIOT B TpaHc(opMalny coeIMHeH i xesesa?

41. Hanuimure XMMHYECKYI0  peakiuio, KOTOpYH  OCYHICCTBIAIOT XEMOABTOTPOPHBIE
Kele300aKTepru JUIS T0JIyHCHUS SHEPIHH.

Bornpochl K peliTHHI-KOHTPO.I0 Ne2.

1. JlaiiTe 00IIYIO XaPaKTECPHCTHKY BUPYCOB. Korsa 1 keM OHH ObITH OTKPBITHI?

12

OCHOBHbIC KPUTEPUH KJIacCH(HUKAIIUK BUPYCOB.

fad

OxapakTepu3yiTe CTPOCHHE CIUPAILHBIX W KYOMYECKHX BUPYCOB. Ot1yinvne BUPYCOB OT

KIETOYHBIX (POPM HKHU3HH.

4, JJHK u PHK kak reHeTH4ecKuii MaTepuall BApYCOB. XUMHUECKHI cOCTaB BAPUOHOB.

5. KakoBbl 0COOEHHOCTH PENPOJIYKIHH BUPYCOB B KIICTKE X03siHa?

6. Turpl B3anMO/IHCTBHsI BHPYyCa € KJIETKOH.

7. Bupychl kak MH(EKIMOHHBIC arcHThbl, BbI3bIBAIOLIHC 3aboneBadnsd 4eJIOBEKa, JKMBOTHBIX H
pactenuit. [IpuseuTe NpHMEPhI ATOICHHBIX BUPYCOB.

8. Onummure crpoenue Gakrepuodara. Hem OHM OTIHIAIOTCS OT OCTATBHBIX BHpYCOB?

9. JlaiiTe XapakTepUCTHKY IMKJIA PA3BUTH YMEPEHHBIX U BUPYJICHTHBIX Haxreprodaros.

10. Yto Takoe Jin3orenus u (arosas KOHBEpCHs?

11. ITpakTHUecKOe HCIOJIB30BAHNE (aroB.

12. OcHOBHBIE METO/Ibl KYJILTUBHPOBAHHS BUPYCOB.

13. BHOJIOrnyYecKuit METO/L KYJIbTHBHPOBAHHUSA BUPYCOB.

14. MeTo1bl 3apakeHust 1ad0paTOPHBIX KHBOTHBIX.

15. Kypunbie SMOpPHOHBI T1PH IHATHOCTHKE BUPYCHBIX HHQEKIHH.

16. MeTo1bl 3apakeHust KypHHBIX SMOPHOHOB.

17. KyabTypbl KJIETOK JUisl BBIABJICHHS BUPYCOB.

18. IlepBruHbIE KJIETOYHBIE KYJIBTYPBI.

19. IlepesuBaembie (I1aCCAXHBIE) KIETOTHBIC KYJIBTYPBI.

20. TlosynepesuBaeMble (JIMIIOH/HBIE) KYJIbTYPBL.

21. Unauxanus BUPYCOB.

22. Iuronaruueckne 3pHeKTor BUPYCOB.

23. Peakiust rema/icopOuum.

24, I1seTnas npobda.



. BousigiieHue BUPYCOB 110 BHYTPUKIIETOYHBIM BKIIIOYCHHAM.
. TlpsimMasi peakiis HMMYHODIIOOPECIICHIIHH.

. BoisiBiienue BHpyCOB 110 00pa3zoBaHHIO OJISAIICK.

. Peaxiius reMarriroTHHALUH.

. Unentudukanus BUpYCOB.

. Peakiiust HeliTpanusanum.

. Peakiius TOpMOKEHUs reMarrioTHHALIMA.

. Peaxiuist TOpMOIKEHHS reMaIcOpOIHH.

. Ceposiornyeckue MeToIbl IMarH0CTUKH BUPYCHBIX MHOEKIHA.

Bonpocel K peiiTHHr-KOHTPoi0 Ne3

1
2.

wn

10.
1
12.
13
14.
15.

BHOTEXHOJIOTHS, €€ 3aa4H H JIOCTHIKCHHS.

MeiKko-(hapMalleBTUYECKOe, MPOJIOBOILCTBEHHOE, — CEIBLCKOXO3SHCTBEHHOE M OKOJIO-
FMYECKOE HANpaBieHusi B OMOTEXHOJIOTHH.

HazoBuTe HPOAYKTHI, MMOJyYaeMble C IOMOIIbK OHOTEXHOJIOIMH H HCIONB3YEMBIC B
MeJIMIHHE, BETEPUHAPHH H CEIbCKOM XO03AHCTBE, MUIICBOH IIPOMBILILIEHHOCTH, XUMHYECKOM
IIPOMBILIUIEHHOCTH, DHEPIeTHKE U JIp.

[Ipumenenne GakrepuoaroB B TEHHOH HMIKEHEPUH M OHOTEXHOJNOTMH B KauecTse
BEKTOPOB /U1 1ojtyderns pexombunantieix JIHK.

[TousiTe 0 XUMHOTEPAITHH.

AHTHOHOTHKH, UX KIacCH(HKAIMS 10 XHMHYECKOMY CTPOCHHMIO, 0 MEXAHU3MY JICHCTBH,
10 CIICKTPY JCHCTBUS.

Crioco0bl 110J1y4eHHsE aHTHOMOTHKOB.

Mexanu3Mbl JIeKApCTBEHHON YCTOHYMBOCTH MUKPOOPraHU3MOB.

Ilpuponsas W NpHOOpeTeHHAs JIEKAPCTBEHHAd YCTOWYMBOCTH MHKPOOPraHH3MOB, €€
MeXaHH3MBbl.

[TpUHIMIIBI PAHOHATBHOH aHTHOMOTHKOTEPAIIHH.

[1aTOreHHOCTh ¥ BUPYJICHTHOCTD Oaktepuit. PaKTophl NATOICHHOCTH.

AnTHrensl OaKTepHaIbHON KIICTKH.

Ilpuposa, CBOHCTBA M 110Jy4CHHE TOKCHHOB.

JIMardHocTHKYMbI, HMMYHHbIE ChIBOPOTKH, BAKIIMHbL

MeTo b1 HOJIYUCHUST 1 TPUMCHEHH S JIMArHOCTHKYMOB, HMMYHHBIX ChIBOPOTOK H BAKIIHH.

5.2. IlpomesKy TOMHASE ATTECTALMS [10 HTOTAM OCBOCHHS JIMCIHITHHDI

Bonpoch! K 9K3amMeny 3 cemecTtp.

1.

[pesveT i 3a/1a4n MHKPOOHOIIOTHH, €€ MECTO M POJIb B COBPEMEHHOH OUONOrHH.



2. Wcropust pasutist mukpobuosorun. Biman JI. [Tacrepa, C.H. Bunorpasackoro, P. Koxa u

JIPYTHX YUEHBIX B Pa3BHTHE MUKPOOHOJIOTHH.

lad

3Hauene MUKPOOPraHU3MOB B IIPHPOJIE M KHU3HH YEJIOBEKa.

4. CucremMaTruka MUKpPOOPraHu3MOB.
5. OTMHUTENbHBIE IIPU3HAKA TIPOKAPUOT U SyKAPHOT.
6. OO0mas xapakTeprucTHKa IPYIINbI apXen.

% Mopdosorus Saxrepuii (Gpopma, pasmep).

8. Kakue crocoObl AKTHBHOTO TIEPE/BMIKEHHsi BCTPEYalOTCs Yy [MpOKapHoT. MexaHnsm
JBHIKEHMS.
9. Crpoenne M (GyHKIHH KJICTOYHOH CTEHKH OakTepuil. XHUMHYECKHH  COCTaB  KICTOYHBIX

CTEHOK ~ TPAMIOIOKHTELHLIX M IPAMOTPHIATENbHBIX dybakrepuil. OTHOMICHHE Oakrepuil K
okpacke 1o meroay I'pama.

10.  Cocras, pyukuun u crpoerue LITTM.

11, MyHKIHKM ¥ XUMHYECKHH cocTaB KarcyJibl OaKkTepuii.

12.  Opranu3aius reHETHYECKOro Mmarepuana npokapuor. CtpoeHue u (YHKIMH HYKJIEOH]IA.
[lrazmupl.

13.  Jlswkenue kuerok. JKryruku, pumOpun 1 nuam OakTepui.

14. Brioyenns v 3anacHble BEIECTBA B KijleTKax Oakrepuii.

1

n

[Tokosmuecs GopMbl IIPOKAPHOT.

16.  CropooGpasosanue 6akrepuii. Ctpoenne cnop. 3HaueHue cropoodpasoBaHus y OaxTepui.
17.  Pa3mHO)XeHHE M pa3BUTHE NPOKAPHOT.
18.  Tpancnopr BEILIECTB yepes LIIIM. Wcnonv3opanue MHKPOOpraHH3MamMH

BBICOKOMOJICKYJIAPHBIX HEPACTBOPUMBIX COC/IMHEHHH,

19.  Ilurauue 6Gaxrepuii. Tunbsl nUTaTeIBHBIX CPEJL VI KYJILTUBHPOBAHHSI MHKPOOPraHH3MOB.

20. Kiaccnukalius MUKPOOPraHH3MOB 110 THIIAM [MTAHMS 1 CIIOCoOaM Moy eHH!s SHCPIHH.
21.  KyabTuBupoBaHHe adpoOHBIX M aHAPOOHBIX MHKPOOPIaHU3MOB.

22.  Poct Mukpoopranu3MoB. ®asbl pocta GakTepuii B KUKOH MUTATETLHOH Cpe/e.

23.  IlepuoAMYECKOE U HENPEPbIBHOE KYJIbTHBHPOBAHHE OaKTepHH.

24, AHTHMHKPOOHbIC areHThl H MEXaHU3M UX JCHCTBHS.
25, [Tonyuenne sneprun OAKTEPUAMH.

26.  bBpoanibHbli METadOJIN3M.

27.  OxucinurenbHbld MeTabosIu3M.,

28.  Amna’pobHoe JIbIXaHHE.

29.  Crpoenue n knaccuduxauns rpuboB.

30.  Crpoenune u kiiaccu(UKalMs MpocTeHLInX.

-

a1, M3mMeHUYHBOCTEL M HACJIEJICTBEHHOCTh MUKPOOPIraHu3MOB.



Bonpocw! K dx3ameny 4 cemectp.

I, DKOPUKOIOrHYECKHE IPYIITb GAKTEPHil 110 OTHOLIEHHIO K TEMIEPAType.

f«J

[Teuxpoduitbl, MEXaHH3MBI aJJaNTAIlHKA K HU3KKUM TeMIIepaTypam.

(¥

Tepmoduiibl, MEXaHH3MbI a1aNTALMU K BLICOKMM TEMIICPaTypam.

=

IKO(U3HOJIOTrHYECKHE IPYIIbl DaKTEpUil 10 OTHOMICHUIO K KHCIOTHOCTH CPELBL.
DKOPUHOIOTHYECKHE IPYIIbI OAKTEPHiT [0 OTHOLICHHIO K COJICHOCTH.
Mexanusmbl ocMoperyisitn aktepuii. OCMONPOTEKTOPbI.
DKO(U3NOIOTHUYECKHE IPYIINBI OAKTEPHH 110 OTHOLICHUIO K KUCIIOPOJLY.

DKOPH3MOIOTHIECKHE TPyl GaKTepHil 10 OTHOMICHHIO K JIABICHHUIO.

© ® N v

Bausinue Ha GakTepuu U3J1y4eHHH.
10.  du3uonorMyecKkHe rpyInibl MHKPOOPraHH3MOB [0 MECTOOOMTAHMIO M HCHOJb3YEMbIM
cyberparam. KonuoTpodsl 1 0HroTpodsl.

1.  Croennanusalnus MHKPOOPraHM3MOB IT10 HCIOJB3yeMomy cyOcrpary. OCHOBHBIE IPYIIbI

FHJIPOJIMTHKOB.
12. Mukpodiiopa opranusma 4ejoBeka.
13.  MuxkpodJopa 1ouBbl.

14. Mukpoduiopa BojibL.

15. Mukpoduopa Bo3jyxa.

16.  OcnoBHbIe (pYHKIIHOHAILHBIE IPYIIIMPOBKH OPraHU3MOB LIMKIIA a30Ta.

17.  Ocuosuble (DyHKIIHOHATNBLHBIE IPYHIIKPOBKH OPraHU3MOB IIMKJIA CEPBI.

18.  OcHoBHbIC (PYHKIIMOHAJIbHBIE IPYIIIMPOBKA OPraHU3MOB 1HKJIa pochopa.

19.  OchoBHble (PYHKIIHOHATbHBIE TPYNIIIMPOBKY OPraHU3MOB LMKIIA JKEjIesa.

20.  llousrue o BHPYCE, BAPUOHE. DTAllbl Pa3BUTHS BUPYCOJIOTHH.
21.  Mopdosorus, y1bTpacTpyKTypa, XHMH4ECKUH COCTaB BUPYCOB.
22 Knaccudukaiims 1 HEKOTOPbIE CBOHCTBA OCHOBHBIX BUPYCOB.
23. [1poLyK THBHBIH THII B3aUMOJICHCTBHS BUPYCa € KICTKOH.

24. AGOPTHBHbIH TUII B3aUMOICHCTBHS BUpYyCa C KICTKOH.

25.  MHTerpaTHBHBIN THII B3aHMOJICHCTBHS BHPYCA € KJICTKOM.

26.  Bupychl kak MH(EKIHOHHBIC areHThl, BbI3bIBAIOMIKE 3a00JI€BAHHs 4E/I0BEKA, KUBOTHBIX H

pactenuil. [[puBeMTEe IPUMEPBI HATOTCHHBIX BUPYCOB.

27 baktepuogaru. ictopus OTKpbITHS, MOPQOJIOrHs, YILTPACTPYKTYPa, XHMHUYECKHH COCTaB.
28. LK1 pasBUTHS BUPYJIGHTHBIX OakTepuogaros.
29. 11Uk pa3BUTHS yMEPEHHBIX OaKkTepuodaros.

30. KyiabTypbl KJIETOK Ul BbISBJICHUS BHPYCOB.

31.  KypuHble 5MOPUOHbI PH AMATHOCTHKE BUPYCHBIX HHQCKIIM.



32 AKusorHble MOJIEIH I8 OOHAPYKEHHS BUPYCOB.

33 MeTo/1bl HHAMKAIMA BUPYCOB.
34. MeTobl HaeHTH(HKALMH BUPYCOB.
35.  buorexuosorwus, ee 3aJ1a4M H JIOCTHIKEHHUSL. Menuko-papmalieBTHUECKOE,

[POJIOBOJILCTBEHHOE, CENBCKOXO3SHCTBEHHOE H 9KOJIOTHYECKOe HAMPaB/IeH s B OHOTEXHOIOIHH

36. [TousiTHe 0 XMMHOTEpAMu. AHTHOHOTHKH, HX Ki1accupukaius. Crioco0bl MOIyYeHHS.

37.  Mexauu3Mbl JIEKAPCTBEHHOH yCTOMUMBOCTH MHKPOOPrann3MoB. [IpuHuMIbl paHoHaIbHOH
aHTHOMOTHKOTEPAITHH.

38.  IlatoreHHOCTh M BHUPYIEHTHOCTh Oaktepuil. DaKTOphl MATOr€HHOCTH. AHTHICHbI
DakTepHaIbHON KIICTKH.

39.  JIMarHOCTHKYMbl, MMMYHHBIC CBIBOPOTKH, BaKUHMHbL. VX nony4deHHe U IPUMEHEHHUE.

5.3. CamocrosiTesibHasi padoTa 00y4alomerocs.

Camocrositenbias paboTa CTYJACHTOB MPEeyCMaTpHBaeT npopaboTKy JIEKIMOHHOrO MaTepHaia
i PEKOMEH/IYEMOH JIMTEpaTypbl, KaK MpH MOArOTOBKE K TCKYIIUM 1a00paTOPHBIM 3aHATHAM, TaK H IIPH
OTBETax HA KOHTPOIbHbIE BOMPOCHI HOCHEe UX NpoBe/ieHus. KOHTpoib yCBOCHHS 3HAHHMH CTYACHTAMH
ocylecTBisercs B (JopMe YCTHOIO ONpoca BO BPEMs 3aHSATHH, a TAKIKE B IEPHOJL TEKYIIHX arTecTalui.
MeTo/ueckie yKazaHus K J1ab0OpaTOpHbIM 3aHSTHAM K KOHTPOJIBHBIC BONPOCH! K HUM CTYICHTDI
[OYYAIOT B 2JIEKTPOHHOM BHJIE OT ITPENO/IaBate!is, a TAkXkKe MOIyT HCIIO/B30BaTh yuebHOe nocodue:
[Ipynrosa, Onbra Bnagucnasosra. JlaGopatopHblii MpakTMKym 1o 001eH mukpobuonorun / O. B.
[pynrosa, O. H. Caxto ; BnajmMupckuii rocy1apCTBCHHbIA YHUBEPCHTET (Bal'Y) .— Bnagumup :
Bnaumupekuit rocy/lapCTBEHHbIA YHUBEPCHTCT (Bal'y), 2005.—76c.
http://e.lib.vlsu.ru:80/handle/123456789/907.

Ilo wuaubosiee CIOKHBIM TEMaM JIMCHMIUIMHBI  CTYAEHTHI [OJyHaloT 3alaHus JUId

CaMOCTOSTENILHOI paboThl B HaYalle CeMecTpa:

(S

ceMecTp:

. Turipl B3aMMOOTHOIIEHHIT MUKPOOPraHW3MOB C JIPYTMMH OpraHH3MamH.

(]

. Kusup Gakrepuit B 9KCTPEMAbHBIX YCJIOBUSX.

(¥

Apxeu H HX MECTO B 9BOJIIOIIHOHHOM MPOLECCE.

4 cemectp:
|. CumOuoTHYECKHE U CBODO/IHOKHUBYIIHE a30T(HUKCATOPBI.
2.

MHKpOOpraHu3Mbl, YHaCTBYIOLIME B KPYrOBOPOTE a30Ta, JKeNe3a, CEphl B MPHPOJIC.

('8 ]

Bupychl # poiib KJIETKH XO35MHA B UX KU3HH.

4. Tlepcniektunbl passutusi MukpoOuonornu B XXI croneruu: a) penenue ro0aTBHBIX MpodlieM Mo
cTabHIM3aMK GakTepUsMHU Ta30Boro cocrasa arMocdepsl 3emumn; 0) oxpana OKpYIKalomeH cpejibl;
B) y4acTHC B pPELICHWM MPOJOBOJILCTBEHHBIX, MEIHMIMHCKHX M SHEPreTHHCCKUX npobeM

YeJoBeyecTBd.



Bajlanys JIOJKHBI OBITH BBINOJHEHBI B HMHCbMEHHOM BuJe. KOHTpO/Ib HX BBHINOJHEHUS

[IPOBOJIMTCS BO BPeMsl peHTHHI-KOHTPOJISL.

donyi  OUEHOUHBIX  MarepuaioB

(POM)

JAJIA

NpoBeJICHUA  aTTecTallui  YPOBHA

c(OpPMHPOBAHHOCTH KOMIICTEHI[HH OOYYalomMXCsl 10 JHCUMIUIAHE O(POPMIISETCS OTACIbHBIM

JOKYMCHTOM.

6. VYAEBHO-METO/IMYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHHUE

6.1. KnuroodecneyeHHOCTL

JNCHUTIJIMHBI

Haumenopanue nurepaTypbl: aBTOp, HasBaHHUE, BUL
H3aHus, U31aTeIbCTBO

["'on u3nanus

KHUIOOBECITEYHEHHOCTD

Hanunuue B snektpoHHoM karanore IbC

OcHoBHas JuTeparypa

1. Herpycos, Anekcannp Hsanosuy. MukpoSuosorus
: yueGHMK 151 BY30B 110 HAMPABAEHHIO
"Teparornueckoe obpaszosanue” npoduis
"Buonorus" / A. U. Herpycos, W. b. Kotosa .—
Mocksa : Akagemus, 2012 — 379 ¢. : un., Tabn. —
(Boiciee npogeccnonansHoe odpasosaHue,
[Nenarornueckoe obpasopanue) (bakanaspuar) .—
‘bubauorp.: ¢. 375 .— ISBN 978-5-7695-8411-4.

2012

2. Wpuaros AJ1. MukpoGuonorus [d1eKTPOHHbIH
pecypc] : Monorpadua / Heuatos AJL - M.:
Waparenscrso ACB, 2013. -
http://www.studentlibrary.ru/book/ISBN978593
0939187 .html 3nexkTpoHHOe H3/JaHHE HA OCHOBeE:
Mukpobuosiorusn: Monorpadus. - M.:
WapaTenbcrso AccoliMal UM CTPOMTE/ILHBIX BY30B,
2013.- 120 c. - ISBN 978-5-93093-918-7.

2013

http://www.studentlibrary.ru/book/ISBN978593
939187.html

3. OCHOBbI MUKPOOMOJIOTHH H MMMYHOJIOTHH. ABTOPbI
[Mon pea. B.B. 3sepesa, M.H.
Boituenkobubanorpadus:OcHOBLI MHKPOOHOIOTHH 1
uMMmyHonoruu [Dnexkrponnstii pecype] / Tloa pea.
B.B. 3sepesa, M.H. Boituenko - M. : TDOTAP-
Menuma, 2014, -
http://www.studentlibrary.ru/book/ISBN97859704293
34, himl DnexTpontoe u3aHne Ha ocHose: OCHOBbI
MHIKPOOMOAOTHH U HMMYHOJIOTHH | Y4eOHHK / nojl
pen. B. B. 3sepena, M. H. Boituenko. - M. : T'DOTAP-
Menua, 2014. - 368 c. : i, - ISBN 978-5-9704-2933-
4

2014

http://www.studentlibrary.ru/book/ISBN978597
429334.html

4. MukpoOHoI0orua, BUPYCOJOrHA 0 HMMYHOJIOTHSA:
PYKOBOACTBO K 1a00PaTOPHBIM 3aHATHAM. ABTOPbI
non pes. B.b. Cooitvakosa, M.M. Kapanaua

Bubnuorpadgus:Mukpobuonorus, BUpycoIorus u
MMMYHOJIOIHS: PYKOBOICTBO K JIaOOPAaTOPHLIM
sansTHaM [AnekTpoHbiii pecype] / noa pea. B.b.
Cooituakosa, M.M. Kapanaua - M. : F'DOTAP-
Menua, 2014, -
http://www.studentlibrary.ru/book/ISBN97859704306
68.html

2014

http://www.studentlibrary.ru/book/ISBN978597
430668.html




DNeKTPOHHOE M3/aHKe Ha ocHOBe: MukpoGHosorus,
BHPYCOJIOTHSI H MMMYHONOTHS | PYKOBOJICTBO K
naboparopHeiM 3aHATHAM : yuel. nocobue / [B. b.
CGofuakos v ap.] ; nox pea. B.B. Cboituakosa, M.M.
Kapanaua. - M. : '9OTAP-Meaua, 2014, - 320 ¢. :
ni. - ISBN 978-5-9704-3066-8.

Jomnoys

THHTEJIbHAA IuTepaTypa

I. Caxno, Onbra HukonaesHa. Dxoflorus
MUKpOOpranu3mMoB : yuednoe nocodue : 8 3 u. / O. H.
Caxuo, T. A. Tpudorosa ; BraguMupckuii
rocynapcrseHnblii ynusepceuter (Bal'y) .—
Baaanmup : BnaauMupekuil rocy1apeTsBeHHbl i

' yvuusepeurter (Bal'y), 2007-.

Y. I .—2007 .— 64 c. : ui., Tabn. — HUmeerca
JIEKTPOHHas BepeHa .— bubdnuorp.: c. 63.

Msnanue na ap. Hoentene: Y. | [Dnekrponnbiii
pecype] .— b.m., 2007 .— ISBN 5-89368-714-0.

2007

http://e.lib.vIsu.ru/bitstream/123456789/1126/3/
0440.pdf

2. Caxno, Onbra Hukonaesua. Dxonorus
MHKpPOOpraHusmos : yuebnoe nocobue : 8 3 u./ O. H.
Caxno. T. A. Tpuonosa ; Bragumupcexuii
rocynapeTseHHblil ynusepeuter (Bal'y) .—
Branumunp : Bnaanmupekuii rocyaaperseHubtii
yuusepeutet (Bal'y), 2007-,

Y.2 .—2009 .— 50 ¢. : un. — Mmeercs anekrporHas
sepeun .— bubnunorp.: c. 49,

M3janne va ap. vocutene: Y. 2 [DnexTpoHHbIit
pecype] .— b.m., 2009 .— ISBN 978-5-89368-909-9.

2009

http://e.lib.vIsu.ru/bitstream/123456789/1383/3/
0950.pdf

3. Herpycos, Anexcanap Meanosnu. MukpobGuosorus
: yueOHHK JU1A By30B 110 HanpasneHuio "buonorusa" u
ouonoruyeckum cneunansioctam / A, M. Hetpycos,
H. b. Kotopa — 2-e u3n., crep. — Mocksa :
Axanemus, 2007 .— 350 c. : un. — (Bsicuiee
npodeccnonansHoe obpasosanue, EcrecTBeHHble
nayku) — budauorp.: ¢. 341-342 — [1peam. ykas: c.

343-347 — ISBN 978-5-7695-4419-4,

2007

4. I'yees, Muxaunn Buxroposnu. Mukpobuonorus :
yueOHHK 19 BY30B no Hanpasaenuio 510600
"Buonorna" u GHoNOrMHECKUM crieuHansHocTaM / M,
B. I'yces, JI. A. Muneesa — 7-¢ w3, crep .—
Mockea : Akanemus, 2007 .— 462 c. : un., Tabn, —
(Buiciee obpazosanue) (Knaccuueckas yuebuas
kuura) (Classicus) .— bubaunorp.: ¢. 440-441 —
MmeH. ykas.: ¢. 442-443 .— Ilpeam. ykas.: c. 449-457
— Yxa3. nar. naspauwuii: c.444-448 — ISBN 978-5-
7695-3731-8.

2007

5. l'yeer, Muxaun Buktoposnu. Mukpobuonorus :
yueOHHK Ans BY308B 110 Hanpaeiaednio "buonorus” u
Onosorndeckum cneunansioctam / M, B, INyces, JI.
A. Muueesa .— 9-e u3j., crep. — Mocksa :
Akanemna, 2010 — 462 c. : wu., Tabn., noptp. —
(Boiciuee obpazosanue) (Knaccuueckas yueOHas
kuura) (Classicus) — Bbubnuorp.: ¢, 440-441 —
Hmen. ykas.: ¢. 442-443 .— Ilpeam. ykas.: c. 449-457
— Ykas. nar. HasBauuii: c.444-448 — ISBN 978-5-

2010

| 7695-7372-9.

6.2. llepuoanyeckue H31anus

l. Kypuan MUKpOOHOIOrHH, SMUIEMHAOIOIMH U KMMYHOOUOJIOTHH.



I

MukpoOuno0rusl.

3 [Ipuknaanas MUKpOOHOIOTHS.

4. Yernexu MUKPOOHOIOTHH.

5. MosiekylisipHasi TeHETUKa, MUKPOOHOJIOT|S B BUPYCOJIOTHA.
6.3. Unrepuer-pecypebl

1. http://www.ebio.ru/

2. http://www.ecoguild.ru/

3. http://ekologiya.net/

4. http://isjace.hydrogen.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECINEYEHHUE JUCHUIIINHBI

JIns peanusaniy JAHHON JUCUMIUTMHBI MMEIOTCS CHCHHAIbHbIC IOMEIICHUS JUls TIPOBE/ICHHS
3aHATHH JeKimonHoro Tuna (ayautopuu Ne 414, No 419, Ne330 1-ro yye6Gnoro xopnyca Bal'V,
OCHAIICHHBIE MYJIbTHMEINA-IIPOCKTOPOM), 3aHATHUH 1abopaTOpHOro THIA, TIPYNIOBBIX H
WHJIMBH/IYaIbHBIX KOHCYJIBTALWH, TEKYIIEro KOHTPOJIA M IPOMEKYTOYHOH aTTeCTalluy.
JlaGoparopubie pabotsl nposoastes B nadoparopun Ne 332 (1-ro yueGnoro xopmyca Bal'y),

OCHAIIEHHO# HEOOX0MMBIM 000pPY10BAHHEM.



PaGouyto mporpamMmy cocraBiiia JoueHT kad. 6uonoruu u sxosorun Caxuo O.H. /ﬁ/{

Perensent (npejcraButenb paboroaaresis).

Hay4H. COTPYAHUK npoussoacTsenHoro oraena OO0 «HyTest», k.0.u. C.B. Kpyrios

[ IporpaMma paccMoTpeHa u 0100peHa Ha 3acelaini Kadeupsl OHOJIOIHU U IKOJIOTHH
[Ipotokonn Ne 7 or. 20 28 2097 roja.

3asejyromuii kadenpoii W Tpudonosa T.A.

PaGouasi IporpamMma paccMoTpeHa i 0100peHa Ha 3ace/laHuu yueOHO-METO/IMUEeCKOH KOMHCCHH

HarpapyieHus «buonorusy

ITpotoxon Ne Z or P . pL 20727  rom
Ilpeacenarens KOMHCCHA W,{VZ Tpucdounosa T.A.




[Iporpamma rnepeyTBepikK/ieHa:

Ha yueOHbIi roj1. [Iporokosn 3aceanns xadeapst Ne oT

3asenyromuii kadenpoi

roja.

Ha yueOHblit roja. Ilporokon 3aceanus kadenpsr N oT

3ase/ytoumid kadeapoi

roaa.

Ha yueGHbIii roj1. I[Iporokon 3acenanns kadeapo N oT

rojaa.

BaBeyrouit kadeapoit




JIMCT PETUCTPALIUM UBMEHEHUHA
B paboueii nporpamme AWCLMIIHHbBI
Muxpobuonozust u eupyconoaus
obpaszosaTenbHON nporpamMmsbl Hanpaeienus noarorosku 06.03.01 buonorus

HanpasnenHocTh: O61as 6uonorus (bakanaspuar)

Homep Buecenbl n3mMeHeHus B HacTH/pasiesbl HenonHurens OcHoBaHHWe
H3MEHEHHS paboueii nporpammsl OHUO (HOMep M aara [poToKo/a
sace1anus kadeapbl)

3ae. kaenpoii /
Haonucs DHO




AHHOTALIUSI PABOYEN MPOT'PAMMBbI JIMCHUILJINHBI
MUKPOBHOJIOTUS U BUPYCOJIOI'U

HanpasJjienue noaroToBKH
(crenuaibHOCTh)

06.03.01 «buonorus»

Hanpas/jieHHOCTH
(npo¢uiin) NOArOTOBKH

«Ob1as duonorus»

Ilesib 0CcBOEHUST AHCIHILIHHBI

- popMUpOBaHHE Y CTYJCHTOB I1PE/ICTABICHHH
0 MHorooOpasuu Oaktepuii M apxed B
CpaBHEHMM C MHPOM pacTeHui, rpHOOB,

’KUBOTHBIX, a TaKKe 0 CIIOMNHOCTH
B3aMMOOTHOIIECHUH MEKIY ITUMH
OopraHu3Mam,

- JIaTh CTYJEHTaM Ipe/ICTaBlICHUE O CTPOCHHH
M XHMHYECKOM COCTaBe KIEeTKH OaKTepHi u
apxeif, ocofeHHoCTSX MX Meraboiu3Ma H
CYLECTBOBAHMS B AKCTPEMAJILHBIX YCIOBHAX]

- jarb  1pejcraBieHne 0 (QUIOrCHUH
[IPOKapHOT.

O0mas Tpy10eMKOCTh
AHCHHILINHBI

9 3ayeTHBIX euHHIL, 324 yaca.

dopma NPOMEKYTOUHOI
arrecTalnnH

JK3dMCH, 3a4CT

K[)il'l‘KOC cojepRaHue JAUCHHIIJIHHDbI:

Teopernyeckuit kype: [Ipeamer u 3anaqu
mukpobuonorun.  OcobeHHOCTH — CTPOCHHUA
KJIeToK  MHKpoopraum3moB.  CucreMaTnka

MHKpPOOPraHH3MOB. Merabonmu3mM
MHKPOOpPraHH3MOB. Bnusuue (hakTOpOB
BHEIIHEH Ccpejibl Ha POCT MHKPOOPraHM3MOB.
M3mMeHunBOCTH " HACJIEJACTBEHHOCTh
MHUKPOOPIraHU3MOB. Muxkpodiopa
OKpYKarolen Cpe/ibl. Yyactue

MUKPOOPraHM3MOB B OHOrcOXMMHYECKHX
MKIax asora, cepbl, (ocdopa u Kenesa.
OcHoBbl Bupycosioruu. CucremaTiuKa BUPYCOB.
OcobeHHOCTH  KJlacCH(pUKalmyd  BHPYCOB.
Mopdomnorus supycos. IIpupona, mopdosorus
M OCHOBHbIe cBoiictBa  Oakrepuodaros.
Merojibl KYJIbTHBUPOBAHHSI BHPYCOB.
KynbTypbl KJIETOK JUIS BBISABJICHHS BHPYCOB.
Kypunbie  5MOpHOHBI  [pH  JIMArHOCTHKE
BUPYCHBIX HH(peKIHH. JKHBOTHBIC MOJCIIA s
oOHapykeHust  Bupycos.  MuHaukauus — #
ujenTHduKanus BUpycoB. buorexuonorus, ee
samaud = W jgoctikenus.  Ilonstue 0
XMMHOTEPAIHH. [laTorenHocThb n
BUPYJEHTHOCTh OaKTEepHil.

[lepeueub Tem JabOpaTOpHbIX — PabOT:
Mopdostorus OCHOBHBIX TpyI




IPOKaAPHOTHYECKHX MHKPOOPraHu3MOB.
Crpoenue DakTepHalbHOH KJIETKH.
Muxkpobuosiornyeckas naboparopus H
npasuia  paborel B Hei.  M3ydenme
MOP(OJIOTHH W IUTOJOIHH MHKPOOPraHu3MOB

METOJIaMH MHUKPOCKOITHH. Meroab
[IPUTOTOBIICHUS] [IPENApaTOB JKUBBIX KIETOK
MHKPOOPraHH3MOB TS MHKPOCKOITHH.
MeTo/1p! IPUTOTOBIICHUS OKpaleHHBIX
[IpenaparoB KJICTOK MHKPOOPIraHW3MOB Ul
MHMKPOCKOIUH. Mertoibl CTEpUITH3AIHN

MATATENBHBIX cpejl H mnocy/bl. OCHOBHBIC
KOMITOHEHTBI [HTATEIbHBIX Cpel. Y CIOBHS
KYJIGTUBUPOBAHHS MHKPOOPraHU3MOB.
[losyueHne  HAKONMTEIbHBIX M YHCTBHIX
KyJAbTYP MMUKPOOPIaHU3MOB. KosuecTBeHHbIN
yuer MHKPOOPIaHU3MOB. XpaHneHue
MUKPOOPraHnu3MOB. duzuomnoro-
OMOXMMHUYECKHE CBOMCTBA MHKPOOPraHU3MOB.
Bnusuue (akTtopoB BHEIIHEH Cpellbl  Ha
mukpoopraun3mbl.  Knaccuukaims BHPYCOB.
Mopdonorus BHPYCOB. [IpakTHyeckoe
HCIIONB30BaHHE ¢aros. MeTo/1bl
KYJIbTHBMPOBaHHSI BHPYCOB. Kynbtypsl
KJIETOK JUIsl BbISBJIEHHs BHpYycoB. KyJbTypbl
OpratHos ISt o0OHapyKeHHus BHPYCOB.
Kypunble 5MOpHOHBI  MpH  JHArHOCTHKE
BUpycHbIX uH(pekuui. Mpankauus BHPYCOB.

[luTonaruyeckne a2 HeKTh BHPYCOB.
BasiikooOpaszosanue BUpYCA. Tenbua
BKJIIOYEHHH BHPYCOB. Wnentudukanus
BUPYCOB I10 aHTUI'€HHOH CTPYKTYpe.
KynpTuBupoBanue " XpaHeHue
MHKPOOPTaHU3MOB. BouieneHne  4MCTBIX

KyILTYp MHUKpoopranusmos. —OnpejeneHue
fakrepHaibHOH  00CEeMEHEHHOCTH — BO3JYyXa.
KonuuecTBeHHbI yderT OGakrepuit B npobax
Boapl. OmnpejeneHde THTpa W HHJICKCA
gumeyHod  nanouku. OCHOBHBIE — METOJIbI
u3ydeHuss MUKpo(iopsl moussl. BoiieneHue n3
TOYBI a30THUKCHPYIOMINX,
HUTPHQHUIUPYIOUHX W JIP. MUKPOOPraHH3MOB.
BimsiHEe M3yueHHMsl HA pasBHTHE OaKTepHi.
Bausuue — TeMmreparypsl  Ha  Pa3sBHTHC
DaxTepHil.

AnHOTaLuUIo paboueii nporpaMMbl COCTABAIIA Caxno O.H., jouenT, k.6.H. %///

(®UO, 10mKHOCTS, IO/IITHCh)




