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1. UEJIM OCBOEHMS JIMCHUIIIMHBI
[{enstMu OCBOCHHS JIMCIIUIIIHHDI «MUKpOGHOJIOTHS W BUPYCOJIOT M SIBJISIOTCS:

- (JOpMHPOBAHKE Y CTYJICHTOB npesicTaBliennii 0 MHOrooOpasiu GaKTepuil 1 apxeil B
CpaBHEHMM € MHPOM  PacTeHHii, rpuboB, JKMBOTHBIX, @ TaKke O CJIOKHOCTH
B3AMMOOTHOLICHUI MCIKJLY YTHMHU OpraHu3MaMi;

- JiaTh CTYJEHTaM MPEICTABICHAC O CTPOCHHM M XHMHYCCKOM  COCTABE KIIETKH
GakTepuit 1 apxeif, OCOOCHHOCTAX HX merabonu3Ma W CYIECTBOBaHMs B HKCTPEMAILHBIX
YCIIOBHSX;

- JaTh NPeJICTaBIICHNE O (PUIIOTEHUH IPOKAPHOT.

3a/ a4 JIHCIHILIHHBLL

- -u3ydenne MuorooGpasus — (GopM  MHKPOOPraHM3MOB, — HX MOpPONOriu,

BHYTPEHHETO CTPOCHHS U OCOOCHHOCTEH pasBHTHA:

-3ydcHHE  MEXaHM3MOB 0OMEHA  BCIIECTB M npeoOpasoBaHus  YHEPruk Yy

MHKPOOPIaHH3MOB;

- (popMHpOBaHHE TPEICTABICHHIH O COBPEMEHHOH crcTeMaTHKe OaKkTepuid, HX
YKOJIOIHH, PACIPOCTPAHCHUH, TIPOMCXONICHIH M SBOJIOLHH HauOoJsiee KpYIHBIX TaKCOHOB

MHKPOOPIaHH3MOB:
- usydenue GHOJOrMYECKOro pasHoo0pasus BHPYCOB, POIH M 3HAUEHHH
Gaxrepuii 1 BUPYCOB B Onocdepe u JKH3HHI HC/IOBCKaA.
2. MECTO JUCHUAIIMHBI B CTPYKTYPE onoiIt
Jlucrnmna « MUKpOGHOIIOTHs M BUPYCOIOTHs) OTHOCHTCH K qacTH, OpMHPYEMOi

y4aCTHHKAMHA 06[3&30821’(‘6.12bﬂ bIX OTHOLICHHH.

3. IJIAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 11O JIMCIHUILIUHE
[[asupyeMble pe3ynbraThi 0Oyd4eHHs M0 JMCUHILIMHE, COOTHECEHHBIE C IUIAHUPYCMbIMH
pe3yJibTaTaMKu OCBOCHHS OTTOIT (KoMIIETEHIMAMH W HHJHKATOPAMH JIOCTHIKCHHS KOMIICTEHIIHH )

dopmHupyembIC —’ [TraHupyembie pe3y ibTaThl 00yUCHHS 10 JHCUHILIUHC, B | HaumeHosanue
KOMTICTEHIIMH COOTBETCTBHM C MHANKATOPOM J0CTHIKEHUA KOMIETECHUNH OLIEHOHHOTO
(KOJ1, COACPIKAHHME Muaukarop JOCTHHKEHHA Pesynbrarsl 00yueHus No cpejacTsa
KOMIIETEHLIH) KOMIETEHLIHH JIUCLMILITHE
(koo, codepocanue
unoukamopa)
OIlK-2  Cnocoben | OINK-2.1 3naer: 3uacT TeopeTHUeCKHe OCHOBbI | TeCToBbIE BOTPOCH!
MCMOAB30BATD -TEOPETHHECKHE  OCHOBbI MUKPOOHOIIOTHH u | KP
TEOPETHYECKHE JKOJIOFHHM,  FE0IKOJIOIMH, | BUPYCONIOTHH, MPUHLITbLI
OCHOBBI  JKOJIOIMH, | HPUPOIOTNIONIL30BAHM, CTPYKTYpPHOM "
re03K0JI0rHH, OXpaHbl MPUPOjibl M HAYK (yHKUMOHAILHON OpraHH3aLiiy
NpUpooNoNIb3oBaH | 00 OKpYIKaIOLICH cpejie M OCHOBHBIX  MEXaHW3MOB
4, oxpanbt | OIK-2.2 Ymeer: MPOLECCOB IKU3HEICATENAbHOCTH
NpUPO/LI M HayK 00 | -NPUMEHSTH 3HAHMA | MHKPOOPraHH3MOB, poh
OKpYIKAIOLLEH cpejie | Teopun M METOJI0JI0NHA MHKPOOPraHu3MoB B
B HKONTO0IHHA, I'eQaKOOIMMH, II[JHPD_-"thI?\' HPOIJ.CCCEIX.
|_||_[&(bc%p_|m.l!!,E)_ii__llpupu;ulonh’;OBuHHﬂ, Vmeer NpHMEHSATh  3HaHHA J




—

JEATE/IbHOCTH

OXpaHbl NPUPOABI W HayK
00 oxpyzalouiel cpeae B
Hayu1HO-
MCC/E10BaTEIbCKON H
MpaKTHIECKOH
NeATELHOCTH, Ha OCHOBC
TEOPETHUCCKUX IHAHMH
npeaiaraet  crnocodsl M
BLIOMpaeT METO/1bl
pewiehus 3anad B cepe
IKOJIOTHH "

PUPOLONOIIL30BAHNA
OI1K-2.3 Bnaneer:
-3HAHMAMH M T10/IXO/IaMH
HayK B 00J1aCTH KOJIOTHH H
NPUPOAOTIONBL30BAHMS 1A

TECOPHH H METO10JI0THH

MHUKPOOHOIIOTHH u
BUPYCOJIOTHH B HAy4HO-
MCCIe/10BaTE/IbCKOM H

MPaKTHYECKOH JICATE/ILHOCTH,
Ha OCHOBE TEOPETHUCCKUX
JHaHUi nIpeanaraeT crnocodb! u
BLIOMpAET METO/Ibl  pelleHHs
3ajau B cepe IKONOTMH H

PHPOONOJbL30BAHHA.

Bnaneer 3HAHUAMM u
NoAX0JaMH  HayK B objactH
MHUKPOOHOIIOTHH H

BUPYCOJIONHH AUt
MAAHKMPOBAHUA W peatn3aLnu
JIEATEeNLHOCTH no

Hecne0BaTe/IbCKHUX
3aja4

-HopMaTHBHYIO Dasy s
coCTaBNCHHA
HH(POPMALMOHHBIX
0030poB, peLeH3HH,
OT3LIBOB, 3aK/JIIOYEHMH Ha
TEXHHYECKYIO
JIOKYMEHTalMIO

[MK-2.2 ¥Ymeer:
-MCMONBL30BATL  3HAHUA B
obnacrtu IKOJIOTHH,
MPUPOAOTIONL30BAHNA u

OXpaHbl OKpYysKalolei
cpeibl  Npu peLICHHMH
Hay4HO-

MCCIIE/IOBATE/IbCKHX 3a/la4
-0(hopMAATE MPOEKThI
KajaeH/lapHbIX  TUIAHOB M
[porpamm NpoBeE/ICHUA
OT/IeNbHbIX 3JIEMEHTOB
Hay4HO-

MCCJIe/I0BATE/ILCKHX H
OIBITHO-KOHCTPYKTOPCKHX
pabor

-ohopMIATh 9IIEMEHThI

TeXHUUECKOH

NJAaHWPOBAHHs M | MpeaoTBpaleHrIo
peanuzaln JESTeIbHOCTH | HEraTHBHOTO BO3/CHCTBHA Ha
no MPe0TBPALICHHIO | OKPY/KAIOULYIO CPEely, OXpaHe
HEraTMBHOIrO BO3JCHCTBHA | NPUPO/LLL, paLHOHAbHOMY
Ha OKPYIKAIOULYIO CPEy, | HEMOJIb30BAHUIO  MPHPOHLIX
oxpaHe NPUPO/Ibl, | PECYPCOB
paltMoHaNbHOMY
MCIIONb30BAHKIO
NPUPOJHBIX PECYPCOB

[K-2 Crniocoben | TTK-2.1 3naer: 3uaer  orevecTBeHHbIH ¥ | TecToBbie BOMPOCH
UCIIONIL30BATH _METOAMYECKMIi  annapar | MeXKAYHapOAHbIA  OMbIT B
snaiMs B OGJACTH | SKOJOPMUECKHMX HayK s | ofnacti MHUKpPOOHONIOIHK M
KOOI HH, petieHms npouiIbHBIX | BUPYCO/IOTHH, METO/Lbl
NPUPOAONObB30BAH | HAYYHO- NpoBe/IeHNs IKCINEPUMEHTOB
us W OXpaHbl | MCC/IEIOBATE/ILCKUX 3a/1a4 HaO/MIOICHUI T Ul peLIeHHs
OKpY KatoLLEeH -METO/1bI pa3paboTKH | NPOMUILHBIX Hay4HO-
cpelbl NpH | TEXHUYECKOH MCCIIe/IOBATEBCKHX 3aj1ad,
pElleHHH  HAYYHO- | JIOKyMEHTaLuH 0606wenns 1 0OpaboTku

uHhopMarmH,

Y meeT UCNoNb30BaTh 3HAHUA B
obsactn  MUKpOOMOIOrHKH  H
BUPYCOJOIHH  11PH PELICHHH
HAYYHO-MCCIIEI0BATEIbCKHX
3aqad,

CHCTEMATH3HPOBATD
pe3yJibTaThl, OLEHUBATE X
CTATUCTHYECKYIO
JIOCTOBEPHOCTb W 3HAYUMOCT.
Bnapneer METO/1aMH g
TEXHOJI0THEH nposeseHus
9KCMEPUMEHTOB JUISl pelleHHs

npouiabHBIX HAYU4HO-
MCCJIEI0BATE/IBCKHUX 3a/1a4;
CrnocobHOCTLIO COCTABIATh
OTHETDI no pe3ysibTaram
NPOBEACHHbIX IKCIIEPHMEHTOR,
paspabaTbiBaTh ~ [POrpammbl
poBeeHHUA HayuHO-

HCCIIeIoBaTEILCKUX paboT.




JlOKy'MCH'l'all[/]P]
BHEPEHUS!
Hay41HO-
Hcese10BaTeNbeKHX paboT
[1K-2.3 Bnaneer:
-METO/JMUECKHUM arnaparom
IKOJIIOTHUECKHUX  HAyK s
peteHus NpohHIIbHBIX
Hay4HO-
HCC/1e/I0BATENILCKUX 3a/1a
-TeXHOJIOTHEN TPOBE/ICHHUA
IKCMIEPUMEHTOR B
COOTBETCTBHH c
)"CTE}HOBJIQI{I-IbIMH
MOJIHOMOUHAMH
~TEXHOJIOTHEH MPOBEACHHA
HaBI0/1CHUI W N3MEPEHHH,
COCTaB/IEHHEM ux
onucaHuin u
(OpMYJIHPOBKOH BBLIBOJIOB
-TEXHOJIOrHeH
cocTap/ieHus OTHETOB
(paznenos OTYETOB) MO
Teme WM 10 pesyjibraram
NpoBeeHHbIX
HKCTHIEPUMEHTOB

Ha OCHOBE
pe3ylibTaToB

~TeXHOJIOrHel T0/Ir0TOBKH

HH(POPMALIMOHHBIX

0030poB, peLeH3ui,

OT3bIBOB, 3aKIIOHMEHHH Ha

TEXHUUECKYIO

JIOKYMEHTaLHIO
[MK-3 Cnocoben | T1K-3.1 3naer: 3HaeT TEXHONOrMW W MeTojbl | TecToBbie BOMPOCH
BbIOMpATH U | -BH/ibI COBPEMEHHOTO | MONEBBIX W J1abopaTopHbiX [TpaxTrKo-
MCTI0/1b30BATh TEXHOJIOTMYECKOTO MHKPOOHOJIOrHYECKNX OPHEHTHPOBAHHOE
METO/1bI Cpe/103alMTHOTO HCCIe/I0BaHHH, jajiaHue
IKOJNOIHYECKHX obopyaoBaHus COOTBETCTBYIOLIEE
HCCACA0BAHMM, -crieumnanbHoe obopyposaHue "
COOTBETCTBYIOLLEE nporpammHoe obecneyeHne | MporpaMmMHoe obecneyeHHe
obopynoBanue, Juts peteHHs | s petieHuns

NPOrpaMMHoe
obecnevuenue
peLueHus
HCCIIE10BATEIBCKUX
jaaad,
MOCTABJEHHBIX
CreLHAJIACTOM
Oonee BLICOKOH
KBAJH(HKALIMH

And

MCCIIEI0BATENILCKUX 3a/1a4
~TEXHOJIOrUH  BbINOJIHCHHUA
NoJeBbIX MHIKEHEPHO-
KOOI HUECKHX
uceseoBatui u padbor

-MeTO/1bl M0JEBOro
KOHTPO/Is H OLIEHKH
KauecTra pe3y/ibTaToB
HHIKEHEPHO-

HKOMOMMUECKHUX H3bICKaHWH
[1K-3.2 YmeerT:
-OCYLLECTBATD noadop
HOBOIO  CPea03alluTHOro
obopyioBanus,
[POrpaMMHOro
obecrnieueHus i
HKONOTMUECKHUX M IKOI0ro-
IKOHOMMHYECKUX PACHETOB
-[IPOU3BOAHTD 3amMepbl,

MCCIIE/I0BATEILCKHX 3a/1a4.

VMeeT MpOM3BOANTL 3amepbl,
B3ATHE npod c
MCNONB30BAHUEM [IEPECHOCHOTO
obopyaoBaHus, (PUKCMpOBaTL
NoJydeHHble  Pe3ybTarThl  Ha

OyMa)KHOM M MarHWTHOM
HOCHTEIAX, OCYLIECTBATD
OLICHKY pe3yJibTaToB
NPOBEJEHHBIX  MCCIE0BAHNHA
W 3aMepoB B TOJICBBIX
YCIIOBHAX.

Bnaneer CNocOOHOCTHIO

BBITOJIHATD uccIIe10BaHMsA
0GLEKTOB OKPYIKAIOIICH Cpe/ibl

rno MHKPOOHOJIOrHYECKUM
NOKA3aTENAM, METO/1aMH
OLIEHKH 4 KOPPEKLIHH

COCTOAHMS FKHBLIX OOBLEKTOB H




B3STHE npod C
MCITOJb30BAHHEM
NEepPeHOCHOro
obopynopanus,
obciieoBaTh  TEPPUTOPHIO
obnbekra METO/10M
MPUKOMNOK

-(hpUKCHpOBaTh MONYUEHHbIC
pesy/bTaThl Ha OyMakKHOM
H/MIH MarHMTHOM
HOCHTENSAX

- BBISBJIATL U (PUKCHPOBATD
npeodajatouine
cemeicTBa  pacTeHWi B
paiione padoT
-OCYIIECTBIATL  KOHTPOIIb
BBITIOJIHEHUA HaTYPHbIX
pabor 7 OLIEHKY
pe3y/bTaTOB MPOBEICHHBIX
ucesieloBaHui M 3aMepoB B
MOJICBLIX YCIOBHAX

[1K-3.3 Bnaneer:
-HaBbIKAMM IKOJIOFHYECKHX
MCCeloBaHri  00BEKTOB
oKpyskarouleid  cpeibl 110
XHMHUECKHM,
MUKPOOHOIOTHUECKHM,
napasHToI0rHHECKUM,
TOKCHKONIOIHYECKHM
noKasaTreiism

-HaBblkaMu OMONOIMHECKUX

Hee/IeI0BaHui
OKpYIKalOLLEH Cpejibl
-HABbIKAMH H3yHEeHHs

NPUPOIHO#, TEXHOreHHOM,
COLMANILHO-
IKOHOMHUECKOM,
Jemorpaduueckoi "
Me/IMKO-OHOI0r HHECKOH
CHTYALIHH, NnoucKa
00BLEKTOB KYJILTYPHOIO
Hacielns Ha TEpPPHTOPUH
U3bICKAHUH

-[IPOBOAHTD
Npe/IBAPHTEILHBIH TIPOrHO3
BO3MOIKHBIX
HeBaaronpUATHbIX
M3MEHEHWI TIPUPOHOH M
TEXHOMeHHOH Cpe/bl
-HaBbIKAMH MCTIOJIL30BAHNA
creLHanIn3npoBatHbIX
nporpamm asst
9KOJIOMMUECKUX W IKOJIOrO-
HKOHOMHUHECKHX PacyeToB

MOHHUTOPHHIA cpeasbl MX
obuTanus, nenarb
[peABAPUTE/IbHBIH MPOrHo3

BO3MOYKHBIX  HEDIAronpHsiTHLIX
M3MEHEHHWH NPUPOAHOH CPe/ibl.




4. OFBEM U CTPYKTYPA JUCIHUATIIMHDI

Tpy10eMKOCTb JIMCIUILTHHBI COCTABIIACT 3 3aueTHBIX e MHHILL, 108 Jacos.

TemaTH4ecKHii miag

dopma odyucHHS — OHAN

n/n

HaumeHoBaHHE TEM W/ UK
pas3ae/ioB/TemM JIMCLUHILIMHDI

CemecTp

Henens cemecTpa

Konraxrhas pabora
oDyuatoLmxcs
C Me/laroruueckum

pabOTHUKOM

Jlexkuuu

ITpakTHYECKHE 3aHATH

B OpMe MPaKTHYECKOH

NMOAroTOBKH

CamocTogTe/ibHas

paboTa

DopMbI TEKYLLETO
KOHTPOJIs
YCIEeBaeMOCTH,
opma
[IPOMEIKY TOUHOH
arrecTalyu
(ho cemecmpam)

Ipeamer nosaiaun
MHEPOTHOAOT I,

Meropus paseimis
MHEPODHOAOTHIL

FpaueHne MUKpPOOpPraHnsMos

B NPUPOIE W ACH3HI eIoBeKa.
CHETEMATHRD MUKPOOPTAHHIMOB.

12

+| JlaGopatopHbie paboThl

b

Mopionorus Gaxrepuii. OcoGennocTi
CTPOEHUA KICTOK MUKPOOPIaHH3MOB.

2

-2

d

MeTalonnam MAKPOOPraHniMon
Tunst nuranns NPOKApHOT,
DHepretTuieckiii
HPOKAPHOT

METABoNNIM

1 p-Kk

Bausnue gaxropos
BHELLHEH Cpe/ibl Ha poct
MUKPOOPEaHNIMOB.

n

OCHORLI BUPYCOAOTIINL

FnaueHne OTRPLITH

JI.W, Meanosckoro

Trankl pazBITHa

pupyconorns, CHCTEMaTHRA BHPYCOB.
OcobennocTh knaccupuramn
BHPYCOB.

(3]

[puposa, mophonorng 1
OCHOBHBIE CBOACTER
Gaxrepnodaros.

3]

MeTo/bi I(}'.'I!;TIIIH1|T|.‘!§EIHH)|
BUpYCOns.

2

2

Hijkatus BUPYCOR.

EN

Magntnipukating supycos

[ J B0

ol o

3 p-K

Bceero 3a 7 cemectp

— 2

L | = =

Ln
e

Hanuuwme B ancunnnnie KP

Kp

Htoro no AMcuHiiInHe

L]
(=}

3aueT

Pazpen
MHKPOOPIAHH3MOB B HPHPOJIE HIKH3HH HEJIOBEKA.
Cojepkanne paszaena. OTKPbITHE MHKPOO

(opmupoBannn  MHKPOOH

Conepmalme JEeKUHOHHLIX JAHATHH 10 JHCUHILTHHE

1. [lpeaver u 3212498 MHKPOOHOJIOTHM. Vcropusi pasBHTHSI MHKPOOHOJIOTHH. 3nauenue
CuereMaTHKa MHKPOOPIaHH3MOB.
praiuzmoB A. BaHH JIGBEHIYKOM. Pone JLIlactepa B

onoruu. 3uauenue pador P.Koxa. M.benepunka, C.H.Bunorpaackoro,



JILW Usanosckoro, A.Kinoiisepa, A Osemunra. Passutie oTeuecTBeHHOM MHKpoOHOsIoruu. [iaBHbie
HANPABJICHUS PA3BATHS COBPEMEHHOH MHKPOOHOJIOTHH, OCHOBHBIE METOJIbI MUKPOOHOJIOTHUECKUX
neeneoBatuii. 1IpokapHoTHbIe U 3YKAPHOTHBIE MHKPOOPIAHH3MBI; CXOJICTBO H OCHOBHBIC PasIHIHL.
Bupychl, OTIMYMSL OT KJICTOYHBIX (OPM IKH3HU. [Ipuniunel - KaaccH(puKaiy  MPOKapHOTHBIX
MUKpoOpraHu3MoB. [lpaBuia HOMEHKJIATypbl M wientudukanmu. [Ipokaprorsl. XapakTepHCTHKA
OTeNbHBIX TPYNN OakTepuit u apxeil. Dykapuorbl. Kparkas Xapakrepuctika rpubOB, BOJIOPOCIIEH,
[POCTEHIIINX.

Pasen 2. Modoaorus dakrepuii, 0c0GEHHOCTH CTPOCHHSI KIECTOK MHKPOOPTaHH3IMOB.
Conepsanne paseina. Mopdosiorusi MpOKapHOTHBIX MHKPOOPraHH3MOB. CrpoeHue, XUMHUYECKHI
cocTas i PYHKIMH OT/ICIbHBIX KOMIOHEHTOB KIeTKH. CIIM3UCTBIC CIIOM, KATICYJIbl H HEXJIBL. Knerounbie
CTCHKM TPAMIIONIOKUTENBHBIX 1 IPAMOTPHLATE/IBLHBIX Gaxrepuit. JKryrnku. [Twm. Kierounas
MemOpana M BHYTPHKJIETOUHbIE MEMOpaHHBIC CTPYKTYPBL. Slpepupiii  anmapar.  PHOOCOMBI.
Buyrpukierounsie Bkmouenis. CriocoGbl pasMHOKEHHS. JHIOCIOPBI H PYTHE HOKOALLHECH (bOpMBL.
Mop(olIorHsi IYKapHOTHBIX MHKPOOPraHH3MOB - JIPOACKEH, MHIC/IHATBHBIX rpuboB, MUKpPOHOPM
BOJI0poCIiei, npocTeHIunX. XHMHIECKUH cOCTaB i (PYHKIHH OT/ACITBHBIX KOMIOHCHTOR KIICTKH. LnKsb
PasBUTHS U PA3MHOIKECHHE.

Paznen 3. Mera6o/3m MEKPooprannsmMoB Tuiibl HTaHHsI NPOKapHOT. IHepreTHIecKHil
mMeTadoJI3M HPOKAPHOT.

Conepkanne paspena. CriocoOpl obecrieyeHus sueprueit. MOTOCHHTE3 W XEMOCHHTE3, bpokenusi.
AspoBHoe  Jibixanue. AHadpoOHOE JbIXAHME. ACCHMWISLMS  YIJICKHCIOTHI aproTpodamMu M
rerepoTpodamu. YCBOGHHE COC/IMHEHHH a30Ta. CunTes OCHOBHBIX Owonommepos. Perysusiims
merabommsma.  OcHOBHBlE — OMOreHHBIE — OJIEMEHTBI M MHKPODJICMCHTEL Tunel  nUTaHKA
MHKPOOPraHu3mMoB. Hakonurenbbie KyJIbTypbl M TPHHIMIL SJIEKTUBHOCTH. Yucrble  KyIbTYPBI
MUKPOOPIraHn3MoB. MeTosibl MojyueHus W 3HaUCHHE. OCHOBHBIC THIIBI CPEJl, HMCMOJIb3YEMbIE JUIs
KYJIBTHBMPOBAHUSI MuKkpoopranusmos.  KyiasTuBupoBanue — apoOHbIX aHa’pOOHBIX
MHKPOOPraHu3MoB. POCT MHKpOOPraHM3MOB. C6anancupoBaHHbii U HecOanaHCUPOBAHHbIH POCT.
OCHOBHBIE [TAPAMETPBI PocTa KyIbTYP. Ilepromuteckoe 1 HeNpepbIBHOE Ky IbTHBHPOBAHHC.

Pasnen 4. Bansinne pakTopoB BHEIIHEH ¢Pe/ibl HA POCT MHKPOOPTaHH3MOB.

Cojepxanne pasaena. Pajuainms, Xapakrep ce JISHCTBHSL HA MUKPOOPraHU3MBbl, Y CTOHYMBOCTD
MHUKPOOPraHM3MOB K YIbTPadHOICTOBBIM JIydaM H HOHH3HPYIOLIEMY H3ILyHCHHIO. dotopeakTHBaLIKA.
PocT MHKPOOPIaHN3MOB B 3aBHCHMOCTH OT TEMIIEPATYPbL. [Tenxpodusl, Me30(HIIbI 1 TEPMO(UIIBL.
IKO(U3HOIOTHUECKHE TPYIIITEI MAKPOOPraHM3MOB 10 OTHOLICHHIO K IHJPOCTATHICCKOMY JIABJICHHIO.
OcmoTHueckoe rapienue. Ocobentoctn oecmoduiion. I'anoduibl. Crioco0bl 0OCMOPErYISIHH Y Pa3HBIX
MMKPOOPranu3mMoB. AopoObl M anaspolpl (oOjurarHbie o (axyJIbTaTHBHBIE); A3POTOJIEPAHTHBIC

anadpobl ¥ MHKPOadpOQuIIbL. BO3MOKHBIC NPHYHHDI WHIHOMPYIOIIEr0 JCHCTBAs MOJICKYIISIPHOIO



KHCI0PO/a HA MHKpOOpraHusmbl. 3nauenre pH cpesibl Uit pocta MHKPOOPraHn3MOB. Anmnoduisl,
HEHTPO(MITEL 1 alKano(uIIbI.

Pasaen 5. Ocnobl Bupycosiorun. 3nadenue orkpbrrust L. HBanosekoro. Jranel passuTHs
supycosorun. Cucremarnka Bupycos. OcobeHHoCTH KIacCHPHKALMHE BHPY COB.

Conepkanne pasjea. llepsbiif otar: 0CHOBONONOKHHK BUPYCOJIOIAH JI..MBanoBckuii (OTKpBITHE
pupyca Tabaunoi Mosanku), G.r Dppeis (OTKpITHE Hakrepuodaron), D. I'yianacuyp (MCHOIb30BAHHE
KYPHHBIX SMOPHOHOB JUlsl Bbijie/ieHus BUpYCOB), JUK. Dujepe, @. Poboune, T. Yamnep (cosnanue
OIHOCIIONHBIX KYJILTYp KieTok). Bropoii aran: M. bopuec n H. Pypx (9MeKTPOHHBIH MHMKPOCKOIT),
X.M. Temun u JI. Bantumop (obparnas rtpasckpurrrasa). Tpernit sran: T.0. [lainep (OTKpbITHE
pupouzion). C. Tlpyszunep (OTKpbITHE —THPHOHOB). [lapctBo  Vira. OcHOBHBIE KPHTCPHUH
Kraccupukan.  lTakcoHoOMHYECKHe kateropuu: Bua (Species) —> pon (Genus) —>
nojcemeiictso (Subfamilia) —> cemeiicto (Familia). ®opMa BUPHOHOB, HX pa3sMephbl, JAHK- n
PHK-cozepikaiye BUPYChHI, TPOCTBIC H CIOXKHBIC BHPYCBHI. [1pojtyKTHBHBIH, aOOPTHBHBIA H
MHTErPATHBHBI THIIBI  B3aUMOJIEHCTBHS BHpyca C  KJIETKOMH. JIM3BIOHKTHBHBIH  €11oco0
PETpOyKIHH.

Pasznen 6. [pupoaa, Mopgo/1orast H 0CHOBHbIE CBOHCTBA bakTepnoparos.

Cojnepxanne pasjaena. Mopdosoris u pasMepsl GakrepuodaroB, MX XHMHYECKHH COCTaB,
PE3MCTEHTHOCTb. BHpyJICHTHBIE M YMEPCHHBIC ¢aru. Jluzorenms.. @DaroBas KOHBCPCHSL.
[IpakTHuecKoe HCToIb30Banue (haros.

Pasien 7. Meroabl KyJALTHBUPOBAHMSI BHPYCOB.

Copepkanue pasjea. OCHOBHbIE METO/Ibl  KY/JILTHBMPOBAHMSA BHPYCOB: 1) Guonoruueckuid —
sapakenue  J1abOPATOPHBIX — KMBOTHBIX; 2) 3apaKCHHUE KYPHHDIX SMOPHOHOB; 3) HCIOIb30BAHHE
KJICTOUHBIX KyJbTyp. IlepBrunble KIETOUHbBIE KYJIbTYpBL llepesuBacmbie (macca)KHbie) KJIETOYHBIC
KyIbTypbl. TlonynepeBuBaeMbie (JMIUIOHIHBIC) KYJIbTYPbI. Mcnonb3oBanue KypUHBIX dMOPHOHOB
7-12-HeBHOrO Bo3pacta. MeTo/ibl 3apakeHus KypHHBIX MOPHOHOB. JlaBopaTopHble JKHBOTHBIE!
HOBOPO/ICHHBIE O@lIble MBI, XOMSIKH, MOPCKHME CBUHKH, KPBICATA. 3apaKeHHe KUBOTHBIX 110
[PUHITMITY IIHTOTPOTI3MA BUpYCa.

Pasjen 8. Unankauust BUPYCOB.

Cozep:kanue pasaena. L{uronaruyeckue 3G QeKTb BUPYCOB. 3 THma uMTONnaTHYeckoro 3dekra
BUPYCOB:  IMTOJINTHYECKHH, TpaHC(OpMHpYIOMIHH, MHLYKTHBHbIA. Peakius reMaacoporuy.
Boigpienue 1o 1seTHoi npobe. BeisBienue 10 BHYTPUKICTOUHBIM BKIIOYCHHAM. BbisiBieHue ¢
HOMOLIBIO HpsiMoii PU®D. Brisiziienne 1o 00pasoBanuio Oisiiek. OGHapyiKeHue BUpyca B KypHHBIX
JMOpHOHAX: BbIABICHHE 110 M3MCHEHHIO HA XOPHOHAIUIAHTOUCTON — 000J104Ke,  peaKius
remMarriioTHHALMH.

Pasnpen 9. Mpenruduranust BUPYCOB.



Copep:kanue pasjesia. Mpentuduxaiys BbIICICHHBIX BHPYCOB M0 AHTUICHHOH CTPYKType
(peakimusi HEHTpAIM3ALMK, PEAKUMsST TOPMOKCHHA reMarrJlOTHHALIMK, peaxis TOPMOKCHH
remazcopOui). Ceposiornyeckue MeTo/Ibl IMArHoCTHKH BUPYCHBIX UH(EKIHH.

Cojepsxanne Jad0PATOPHBIX 3AHSATHI 10 AMCIHILTHHE
Pasen 1. [Ipeaver 1 3a1a41 MUKPOOHOJIOTHH. Hcropusi pasBHTHs MHKPOOHOJIOTHH. 3nauenue
MHKPOOPTAHH3MOB B IPUPO/IC HKH3HH HEJI0BEKA. CHeTeMATHKA MHKPOOPIaHU3MOB.
Cojepikanne Ja60PATOPHBIX 3aHSITHI 10 pasjedy. ["pynmibl MHKPOOPIaHW3MOB, OTHOCSIIAXCA K
o6bekTam MuKpobroiorun. Cucremarnka u Kiaccu(uKaris GHONOrMYECKHX 00BEKTOB. JlocTonHcTBa
M HEAOCTATKM I[PHMEHSEMBIX B HACTOSIICC BPCMS criocoboB  kiaccuuKalid M CHCTEMATHKH
MEKpOOpPranu3MoB. OTIHUHs IPOKAPUOTOB, BKIIOUCHHBIX B pasHbIe JIOMEHBIL.
Pasnen 2. Modosiorus 6akrepuii, 0c00eHHOCTH CTPOCHUS KIETOK MHKPOOPIraHH3MOB.
Conepxanne  J1a00paTOPHLIX samsiTiii | nmo  Teme.  Mopdonorus  OCHOBHBIX — TPYIHI
NPOKAPHOTHYECKNX MHKPOOPraHH3MOB. Crpoenne GakTepualbHON KIETKH. MukpoOuonorayeckas
sraGopaTopus U Ipasuiaa paboTel B HEH. W3ydenue MOPHOJIOrHH H LHTONOIMH MHKPOOPraHMUIMOB
METOIAMH MHKPOCKOTHMHK, MeTO/Ibl IPATOTOBICHUS ITPETApaToB KNUBLIX KJIETOK MHKPOOpraHu3MOB
JUISE MEKPOCKOIMH. METO/1bl IPUTOTOBJICHAS OKPALICHHbIX penaparoB KJIeTOK MHKPOOpraHu3MOB
st mukpockonuu.  M3yuenne mopdosornit  TpUOOB M TPOCTCHUIMX  NOCPE/ICTEOM CBETOBOM
MHKPOCKOIINH.
Pazaen 3. Merado/msm Mukpoopranusmos Taibl nUTAHMS NPOKAPHOT. JuepreTuaecKun
MeTadoJII3M HPOKAPHOT.
Copnepzkanue Ja00paTopHBIX saustTHii Mo pasaery. MeTobl CTepHIIM3AlAN THTATCILHBIX cpea U
rocytbl. OCHOBHBIE KOMIOHEHTBI IHTATCILHBIX cpen. Knaccuduxanus nuraTelbHBIX Cpel.
Venopust  KyJAbTUBMPOBaHMsS — adpOOHBIX W aHadpOOHBIX ~ MHKPOOPraHM3MOB. [Tonyuenue
HAKOMUTENBHBIX U YHCTBIX KYJIBTYP MUKPOOPTAHU3MOB. KonuuecTBEeHHbIH y4€T MUKPOOPraHH3MOB.
XpaHeHue MUKPOOPraHu3MoB.
Pasnen 4. Biausinne paxropos BHENIHEH CPE/IbI HA POCT MHKPOOPI-aHH3MOB.
Copepaanne J1ad0paToOpHBLIX sansiTHii mo Teme. llocTaHoBKa HKCHNEPUMEHTA 110 BBIACHCHHIO
ONTHMAITBHBIX TEMIIEPATYPHBIX YCIOBHH JUi poCTa ONPEICICHHBIX BHIOB Haxrepuii. [locTaHOBKA
SKCIIEPUMEHTa 110 JI0KA3aTeIbCTRY ryGurensHoro jeiicteus Y P-mydei Ha Daxrepud. BpuieneHue U3
HPUPO/IHBIX CyOCTPATOB (HANpUMEp 13 [104BbI) A9pOOOB M aHAIPOOOB € YUETOM HX 0CcOOEHHOCTEH.
Pa3en 5. OcHOBBI BHPYCOJIONHH. 3HAYMEHHE OTKPBITHS JIL.A. UBaHoBCKOro. ITanbl pasBuTHs
pupyco/ioruu. CucreMaTHKa BUPYCOB. OcofeHHOCTH KiaccHpuKannu BHPY COB.
Conepxanne JadopaTopHbIX sausiThil 10 pasjenay. OCHOBHbIE OTKPBITHA B 001acTH BUPYCOJIOTHH,
naunpas ¢ pador Msanosekoro JLM., M 10 HACTOSIICE BPEMA. CocTaBleHHe ¥ aHauu3 TaOJIHILBI 110
knaccuduKalMu  BUPYCOB. BBINOTHMTE PUCYHKA IO Mop(osIOrnM  BUPYCOB W OCHOBHBIM THIIAM

B3aHMOJICHCTRIS BUPYCA C KICTKOH.



Pasnen 6. lipupoja, vopdoorist i 0CHOBHBIC cBoiicTBa 0akTepHOParos.

Cojepkanne  J1a00paTOPHBIX saustTiit mo  pasaery.  JIusorcHus. darosasi KOHBEPCHUS.
[IpakTHUECKOE HCIOJIB30BAHHME (aros.

Pasiaes 7. MeTo/bl Ky IbTHBHPOBAHUS BHPYCOB.

Coaepxanne JadopaToOpHBIX sapsiTuil no pasjesy. OCHOBHbIE METO/IbI KyJIETHBHPOBAHHS! BUPYCOB.
KynbTypbl KJIETOK JUIA BBISBICHHA gipycoB. KysibTypbl Opratos Juld obHapysKeHus BUPYCOB.
MeTo bl 3apaKeHHs BAPYCOM KypHUHOTO yMGpuona. MeTo/ibl 3apaKkeHus BUPyCOM JKMBOTHBIX.
Pazaen 8. Unjiukanusi BUPYCOB.

Copepxanne 1a00paTOPHBIX samsiTHil Mo pasjeay. LluTonaruyuecKue s exTsr  BHPYCOB.
BasikooOpaszoBaine  BHPYCA. Tenpiia BKTIOUEHHMIT BUPYCOB. Peakius remayicopOrmu. LlBernas
rpoba. Peakiys reMarriioTHHAIIH. Peakius HefiTpalu3aluH.

Paznen 9. Wienrndurkanus BHPYCOB.

Cojtepikanne 1ad0paTopHbIX sapsTHil no paseny. MneHTHQuKaims BBLIIC/IEHHBIX BHPYCOB MO
AHTHICHHOH CTPYKTYpe (peaxiwsi HEHTpanu3alny, peakiisi TOPMOIKEHHMSL reMarrjioTHHALHH,
peakiis TOPMOKCHHUS remazcopOuuu).  Ceponoruyeckue  METO/R JMAarHoCTHKM  BUPYCHBIX
HHPEKIAH.

5. OIEHOYHBIE CPEJICTBA JUIsL TEKYIIEIO KOHTPOJISA YCIIEBAEMOCTH,
[IPOMEJKYTOYHOM ATTECTALIMM 110 HTOI'AM OCBOEHMS JUCIUIIIAHBI M
VYEBHO-METOJANYECKOE OBECIIEYEHUE CAMOCTOHTEJIBHOﬁ PABOTbI
CTYJIEHTOB

5.1. Tekymuii KOHTPOJIb yCIICBACMOCTH

Bonpochl K peiiTHHI-KOHTPO.TIO Nel.

1. [lpeamer u 3ajauu MUKPOOHOIIOIHH, & MECTO U poJib B COBPEMEHHOH OHONOTHH.
MicTopHst pasBUTHS MUKPOOHOJIOTHH. Biuan JI. Tacrepa, C.H. Bunorpaackoro, P. Koxa.

3Hauenne MAKPOOPraHM3MOB B IPHPO/IC M HKU3HH yeJIoBeKa.

s W B

[IpuuumIbl - KiaccupuKain MuKpoopraizMos. Kakue IpH3HAKHA jgexar B OCHOBE

HOCTPOCHHS! KJlacCHpuKanui MHKPOOPraHn3MOB?

5. Apxen. OcoOeHHOCTH (pM3HOIOrHH, IKOJIOTHH.

6. Jlaiite CpaBHHTE/IbHYIO XapaKTCpUCTHKY JYKapHOTHBIM M POKapHOTHBIM KJIETOYHBIM
OpraHu3alsIM.

7. Mopdonorus GakTepni (hopma, pasmep)

8 Kakme crocoObl AKTHBHOTO TEPEABHMKCHMA BCTpEUaroTes Yy NPOKapHoOT. MexaHu3m
JIBMDKCHHSL.

9. Tluim, UX 3HAYCHHUE.

10. XapakTepucTHKa KICTOUHBIX CTEHOK pasHbpIx Tpymni Gaktepuii. Mx 3HaueHue UL

SKU3HE/EATEbHOCTH OaKTeprid.



16.

17

. Kaknmu criocob6aMy pasMHOKAIOTCS MHKPOOpranusmbl. [IpuBetaTe npumMepsl.
. CriopooGpazosanue Gakrepuit. CTpoenue crop.
. Cocras, pyuxuuu u crpoenue LIIM.

. Tpancropr BEIIIECTB yepes LITIM. Wcnons3opanue MHUKPOOpraHH3MaMu

BBICOKOMOJICKYJISPHBIX HEPACTBOPHUMBIX COeIMHCHHMH.

Kakue BHYTpHIUIa3MaTHUeCKHe CTPYKTYpbl BCTpeuaiotes y Oakrepuit  (npuBeante

npumMepsbl). OYHKIHH.

Oprasusanys reHeTHYeckoro Marepuaa npokapuor. Hykneous Oaxtepui. [ lmasmuibL.

. Kakue croco6pbl IHTAHAS XapaKTEPHbI LISl MUKPOOPraHH3MOB?
18.
19.
20.

dakTopbl pocTa MUKPOOPTaHH3MOB.
Kakosa norpebnocts mukpoopranusmos 8 C, O, H, 8?
Ha kakue rpynibl JejisT MHKPOOPraHM3Mbl B 3aBHCHMOCTH OT HCTOYHHKA MCIIOJIb3YEMOH

UMM SHEPrumn?

. Y10 TaKOE€ XeMOCHHTE3?

. Kakue THIIbI IMTATENILHBIX CPell UCHONIB3YIOT JUIS KyJIbTHBHPOBAHMS MHKPOOPraHU3MOB?
. OxapakTepusyiite pocT KyJIbTyp NPH [EPHOTHUCCKOM KYIbTUBAPOBAHHH.

. Yro Takoe uncras KyiapTypa? Yem oTinvaeTes yucTas KyapTypa ot HAKOIIUTETLHON?

. B ueM cymHOCTb HENPEPLIBHOIO KYJIbTHBHPOBAHHS Gaktepuit?

Bonpocs! K peiiTHHr-KoHTpo/ 10 Ne2.

1.

s

o .

[lepeuncuTe OCHOBHbIE SKONOIHYECKHE IPYIINBI OaKTEpHHd 110 OTHOLICHHIO K TEMIIEPATYPE.
B 4eM CYIIHOCTD aIanTaluy ICHXPOQHIBHBIX U TepMOQHIBbHBIX GakTepuit?

[lepeunciute SKOIOrHYECKHE IPyMiibl OaKTepHil T0 OTHOMIEHHUIO K KHCJIOTHOCTH CPE/IbL.
KakoBbl 0COOEHHOCTH rano(uibHbIX OakTepuii?

B uemM COCTOMT CYLIHOCTH OCMOpErysiuu y Oaxrepuit? Kakue BeiiecTsa BBITONHAIOT Yy
GakTepHil (hyHKIMIO OCMOIIPOTEKTOPOB?

Kakum 0Opa3oM BiuseT Ha GAKTEPHH 3eMHOE TATOTCHHE?

Bausior aM Ha Oakrepud MarHuTHble Tnojs? Kakpe MHKpOOpraHusMbl OTHOCAT K
MarnuTobaKTepusim?

KakoBa ycTOiYMBOCTb pas3inyHbIX OaKTepHil K MOBBIIICHHOMY J@aBJICHUIO?

[TepeumciiuTe 3KOJOTHYECKHE IPYNIbI OaKTepii MO OTHOLICHHIO K KHCIOPOAY. Kaxumu

MeXaHH3MaMH 00YCIIOBJIEHA TOKCHYHOCTH MOJIEKYJI Kuciopoaa?

. Ha30BHTEe OCHOBHBIE MEXAHU3MBI 3AIIUTHI AHAIPOOHBIX OAKTEPHH OT KMCIOPOJA.
_KakoBbl criocoGbl HCHOL30BAHMS GAKTEPHAMH SHEPIUHA COITHEUHOTO U3y YCHHS?

B uem sakmouaercsi dpQekr JcHCTBHS  yJIbTpadUONeTOBOro - M3MyYCHHA  HA

MHUKPOOPraHN3MBbI?



14.
15:

16.
17

18.

19.

20

.Kakoe BimsiHME OKa3biBaeT pajMaidsi Ha MHUKPOOpraHusMbl? Kakue jydu BbI3bIBAIOT MX

rubenn?

Yro takoe karabonu3m u anaboiu3M? OxapakTepusyiTe CBiI3b MEHKIY HUMH.

Criocobbl  110y4eHHs DHEprum  Mukpoopranusmamu. Jlaiite XapakTepHCTHKY OTHM
nporeccam.

Paznmuust B crioco6e MoJIydeHnst SJHePTUH TP a9poOHOM M aHadPOOHOM JIBIXaHHH.

Jlaiite XapakTepuCTHKY ToHsATHIO «Opojenuey. Yem ormmuaercs Gporkenue 0T aspobHOro
JbIXanus?

Kakue rpyribl MUKPOOPraHU3MOB siBistoTes (hororpodamu?

Onummre MexaHusMbl (OTOCHHTe3a y Oakrepuil, OCYIIECTBISIONMX OKCHICHHBIH M
AHOKCUI'CHHBIH (OTOCHHTE3.

Jlaiite 06LLYIO XapaKTepucTHKy BUpycoB. Koria u kem OHM OBLIM OTKPBITHI?

. OcHOBHBIE KPUTEPHH K1acCH(DUKALIMH BUPYCOB.

2. Oxapakrepu3yiite CTpoeHHe CIHPAILHBIX W KyOuueckux BHpycoB. OTinuue BUPYCOB OT

KJIETOYHBIX (POPM KH3HH.

. JIHK n PHK kak renetH4eckuii MaTepuai BUPYCOB. XUMHYECKHI COCTAB BUPHOHOB.
. KakoBbl 0cOGEHHOCTH PENPO/IYKIIHH BUPYCOB B KJICTKE XO35HHA?
. THIIbl B3aUMO,1eMCTBHS BUPYCA C KIIETKOM.

. Bupychl kak MH(EKIMOHHbIC areHThl, BbI3bIBAIONINE 3a00JCBAHHS YE/IOBEKA, KUBOTHBIX H

pacteHuid. [IpuBenTe npuMephl NaTOreHHbIX BUPYCOB.

Bonpochl K peiiTHHr-KoHTpo.110 Ne3,

o)

(PS]

© e N oo v s

10.
11
i
13,
14.
3.

Onuumte crpoerne Gakteprodara. Yem OHM OTIMYAIOTCS OT OCTAIBHBIX BUPYCOB?
JlaiiTe XapaKTePUCTHKY 1MKIIA PA3BHTHS YMEPCHHBIX M BHPYIEHTHBIX OaKTepHo(aros.
Yro Takoe JM3orenns v aropas KOHBEpCHUsi?

[IpakTHuecKoe UCIoNb30BaHKe (aros.

OCHOBHBIEC METOJIBI KYJIbTUBUPOBAHHS BUPYCOB.

Brosiornyeckuii MeTo/L KYJIbTHBHPOBAHUS BUPYCOB.

MeTtoibl 3apaskenus 1ad0paTOPHBIX KUBOTHBIX.

Kyputibie 2MGPHOHBI [P AMArHOCTHKE BUPYCHBIX HHpEKIHi.

MeTo 1l 3apakeHust KypHHBIX SMOPHOHOB.

KyabTypbl KJIETOK JUIsl BLIABICHHS BUPYCOB.

[lepBuYHbIE KJIETOYHbBIC KYIBTYPbL.

[TepeBnBaeMbie (MAaCCaKHbIE) KICTOUHBIE KYJILTYPBL.

[TonynepesuBaemble (AUILIONIHbIE) KYIBTYPbL.

MujiuKanms BUPYCOB.

[Inronarndeckue 3 PexTel BUPYCOB.



16. Peakiinst reMazcopOLnm.

17. Ilsernas npoda.

18. BoisiBileHHE BHPYCOB 110 BHYTPHKIICTOYHBIM BKIITOUCHUAM.

19. Ipsivast peaxitist HMMYHO(IIOOPECIICHIMH.

20. BoisiBIIcHHE BHPYCOB 110 00pa3oBaHuIo OJIsIIEK.

21. Peaxums remarriioTHHALMH.

22. Unentudukaius BUPYCOB.

23. Peaknusi HeHTpan3allii.

24. Peakiiasi TOPMOKEHHS IeMarrjioTHHALNH.

25. Peakisi TOPMOIKEHHUSI TeMaICOPOLHH.

26. CepoornuecKne MeTo bl JIMarHOCTUKH BUPYCHBIX HHOEKIHH.
Japanust JUIsl IPOBEICHHS TEKYIIEr0 KOHTPOJIs yCeBaeMOCTH.

CuryaniHoHHbIE 3a/Ia4H.
Omuowenue K KUCI0mHOCmu cpedbsl.

[lpo6nemuas curyaums: B MHpOBOM OKeaHe W Ha Gonbleil 4acTd CyIH KOHIEHTpalusd
BOJIOPOJIHBIX MOHOB IMOJUICP)KMBACTCS B JIOBOJILHO y3KOM JMAmas’oHe, ONTHMATLHOM JUIsL pocTa
GOJIBIIMHCTBA [POKAPHOT, IIPENOYMTAIONIMX HEHTpalbHbIC WK cnabolesiouHble  yCJIOBHSL.
OJIHAKO CYIIECTBYIOT FOPAYME KHCIIbIC HCTOUHMKH W TIOUBEL, pH koropsix Mosker pocturath 1. M3
yTHX  MECT ObUIH  BbUICJIEHBI OakTepuy, SBISIOMIMECH  OIHOBPEMCHHO tepModuiaMu U
aimnopuiamu. C Apyroil CTOPOHBI, B TMPHPOJE BCTPEHAIOTCH IIEIOMHBIC MOYBBI, 03€¢pa H
ncrounnku, pH kotopsix 8-11. M3 Takux MECT BbIIC/ICHbI GakTepu, ABISIONIHECS AlKaTo(HIaMy.
3udaua Nel. Kakoe 3nauenne (C 9KOIOTHUECKOH TOUKM 3peHMs) uisi GaKTepuit HMeeT CMmocoOHOCTh
K POCTY NPH HU3KMX MM BBICOKMX 3HAYCHHSIX pH?

3adaua Ne2.  V3mepenus BHyTpHKierouHoro pH, mposeneHHoe 'y [IpejICTaBUTENEH TpyII
OBIMraTHBIX AlMI0- H aJKajio(HIoB, TOKa3bIBAIOT, YTO OH HE COOTBETCTBYCT pH BHemHed cpebl.
V Beex W3BECTHBIX alMAo(QHIOB 3HAaueHHe BHYTpHKIeTOUHOro pH mojyiepusaetces OKojlo 6,5, ¥
neiirpoduios — 7.5, y ankajao(uaoB — HE BbILIC 9.5. C nOMOILBI KAKHX MEXAaHHU3MOB [TPOKAPHOTHL
MOJUIEPKMBAIOT CTAOMILHOE BHYTPHKIIETOYHOE 3HAUYCHHE pH?

Brustue memnepamypbol Ha 0akmepui.

[IpoGiemHasi cuTyauus: TEMIEPAaTypHBIC yCIOBHA B 6uocepe nocTarouHo pasHoodpasusl. Ilo
OTHOIICHHIO K TEMIepaType, Kak OKonruueckomy (axrtopy, BCe H3BECTHBIC Hakrepuu
NOAPA3ACIAIOTCA Ha TPH  TPYIIIbI (neuxpoduiibl,  Me30(HUIbL,  TEpPMOQHIIBI), OTIHYAIOMHUECS
TEMIIEPATYPHBIM  JIMAMa30HOM, B KOTOPOM  BO3MOKCH —pOCT, a  TaKike ONTHUMAILHBIMH
TeMIiepaTypaMu pocTa.

3a0aua Nel. OfbscruTe, ueM o0yclIoBIeHa CIOCOOHOCTh NCHXPOQHUIIOB PACTH B YCIOBHAX HU3KHX
TeMIIepaTyp, @ TePMODHIIOB — [IPH BRICOKUX TeMIIEpaTypax.

Jaoaya Ne2. (YueGuo-uccieiopareibekas padora)



[TocTaBbTe SKCIEPHMEHT, C MOMOIIBIO KOTOPOIO MOKHO BBIACHHTE ONTHMAIBHAIC TEMIIEPaTypHbIE
YCIIOBHS JUIS POCTA OMPEIEICHHOr0 Bi/1a OaKTepHH.

Buusinue uziyuenus na 6akmepuu.

[IpoGemnasi cHTyalusi: BCE JKMBbIC OpraHusmbl, B ToM uucie M DakTepuy, HaxoJdTcs IO/
BO3/ICHCTBHEM PA3HBIX BUIOB H3Iyuenus. OHako >} dexThbl, BbI3bIBaEMbIC 00TyUCHUEM GakTepuii,
PA3MYHBI B 3ABUCMMOCTH OT JUIMHBL BOJIHBI W3Iy4CHHsI, €ro JI03bl W BHMA Oakrepui,
MoJBeprafomuxes 001y IeHHIO. KOpOTKOBOJIHOBOE  H3JIy4EHHUC (220-300 HM) OTpHHIATEILHO
jeficTyer Ha Oaktepuu. M3inyuenue B obnacti juH BosH oT 300 mo 1100 um obecreunBact
BO3MOKHOCTD CYIIECTBOBAHMS OJIHHX GaKTepHil i 0e3pasiuiHo Ui JIPYIUX.

3adaua Nel. OOBSCHUTH pa3jiudusi B BO3JACHCTBHH HA GaKTepHH H3JIyHYeHHH ¢ pasHOH JUTHHOH
BOJIHBL.

3adava Ne2. Tlpennoxkute crnocoObl HCHOIb30BAHU Y®-jyyeii, OCHOBaHHBIC HA MEXAHH3ME HX
neitcTBus Ha OAKTEPHH.

3aoaua Ne3. (Yuebno-ucenenoBarebekas padora)

[locTaBbTe HKCIEPUMEHT, C NOMOLIBIO KOTOPOTO MOKHO JIOKa3aTh rybutesnsHoe aeiicteue YD-
jiydei Ha OaKkTepHu.

Ba0ava Ned.  DoTocHHTE3, CONPOBOXKAIOIIMICS  BbIICTICHHCM 0, CBOWCTBEHHBIH BCEM
JYKApPHOTHBIM OPraHu3MaM M JIBYM rpymniam yybakTepuii (uaHobaKTepusM 1 npoxjopoduTam).
sosmoken B jauanasone or 300 g0 750 mm. [l yybaKkTepHii, CrIOCOOHBIX K OCYIICCTBICHHIO
HecKHCI0pOIHOTO  (POTOCHHTE3A, AHaNa3soH U3JydeHHi, 00eCIeunBAIOILMX (hOTOCHHTETHYECKYIO
AKTHBHOCTD, YBEIMUMBACTCS B CTOPOHY 00jee JUIMHHBIX BOJH — JI0 1100 um. Yem obycioBiieHa
pasHuIa B CIIEKTPax roromenus? CyIIeCTBYeT M CBS3b MEXK/y CABHIOM CIEKTPa HOTJIOMCHHA B
ﬂﬂHHHOBOHHOBYK)O@HaCTbPIOTCYTCTBHCM!HﬂﬂeHeHKH()zﬂpH{DOTOCHHTC3CBTOHJTHH3?

3adaua Ne5. Vi3BecTHO, uTO MHOrHe OakTepuu, HE HYKIAIOLUMECH B OCBEIIICHAY M XOpOoulio
pacTyIKe B TEMHOTE, [IPH POCTE Ha CBETY 06pasyioT MUrMEHTHI (B OCHOBHOM JKEJThIC, OPAHIKEBLIC,
kpacuble). Ilouemy 9T0 npoucxoaut? Kak 1ocTaBuTh SKCHCPHMCHT, WIUTIOCTPUPYIOIHA 9Ty
sazauy?

Omuowenue 6axmepuii k monexyrapromy Q.

[IpoGieMHas CHTYallus: BCE CYIICCTBYIOIME Ha 3emJie TIPOKAPHOTHI, JakKe CTPOTHE aHa’poObl, B
npucyrcreun Oz ero  NorJowaror. PesyibTaT TAaKOTO B3AUMOJICHCTBHS  PA3/IMHCH: a’poObl
CrocoOHbI CYLIECTBOBATE B IPUCYTCTBUH 0, a aHaspoObl MOTHoALoT.

3aoaua Nel. UeM OOBSCHHTH Da3M4HOE OTHOIICHHE IPOKAPUOT K 9TOMY 9KOJIOIHYECKOMY
(axtopy?

3aoaua Ne2. (YuebHo-uccneioBaTesibekas pabora)

BpyieuTh 13 MPUPOAHBIX CyOCcTparoB (Hanpumep, us [ouBBI) a3po0bl ¥ aHadpOOBI, YUMTBIBAS HX

0CODEHHOCTH.



5.2. "]')OMCHC}’T()‘III“]H aTTeCTANA 110 UHTOraM OCBOCHHSA JTHCIHUITIIHHBI

Bounpocel K 3a4€TV.

1. [IpeamerT 1 3a1a4l MUKPOOHOJIOTHH, €€ MECTO ¥ POJIb B COBPEMEHHOH OHOJIOTHH.
2. Wcropust passutust Mukpoonosorun. Brman JI. [lacrepa, C.H. Bunorpascxoro, P. Koxa u

JPYTUX YUCHBIX B PA3BUTHE MHKPOOHOJIOTHH.

3. 3HayeHHe MUKPOOPTaHM3MOB B IIPAPO/IC H JKU3HHU Ye/IOBCKA.

a Cucremarvika MUKpPOOpPraHu3MOB.

5 OTiIMUNTENBHBIC TPU3HAKK IIPOKAPHOT H 2yKApHOT.

6. O6111as XapaKTePHCTHKA IPYTIIIBI apXeH.

7 Mopdonorus Gaxrepuii (popma, pazmep).

8 Kakue crnocoObl aKTHBHOTO [MEpeJBUKEHHMs BCTpEHaloTCs y MPOKapHOT. Mexanusm

JIBHOKEHUSL.

9. Crpoenue U (GYHKIMH KIETOYHOH CTEHKH Gakrepuil. XMMHYECKHI  €OCTaB  KIICTOYHBIX
CTEHOK  I'PAMIOJIOKHUTENBHBIX M IPaMOTPHLATEIBHBIX sybakrepuii. OtHouienue Oakrepuid K
okpacke no merojy ['pama.

10.  Cocras, pynxuun u crpoenue LITM.

11. OyHKUUH U XUMHYECKHUI COCTAB KarlCyJIbl OaxTepHi.

12.  Opranusanusi TeHETHYECKOr0 Marepuala 1poKaproT. CrpoeHue U (QyHKIHH HYKICOH/A.
[[nasmuasl.

13.  Jipmxkenue kierok. Krytukn, GumOpnn u mujiu DakTepuil.

14. BKJIIOUCHHS 1 3alaCHbIE BELIECTBA B KIIeTKaX OaKkTepuii.

15.  llokosimecst opMbl TPOKAPHOT.

16.  Cnopoobpasosanue Oakrepuit. CTpoeHue Ciop. 3naueHue crnopoobpazoBaHus y OakTepuH.
17.  Pa3MHoOeHUE U pa3BHTHE IIPOKAPUOT.
18.  Tpancrnopr BEIIECTB yepes [{ITM. Hcnonb3oBanue MHUKPOOpraHu3MaMu

BBICOKOMOJICKYJISIPHBIX HEepacTBOPHMBIX coelln HEHUH.

19.  Tluranue Gaxrepuii. TUIIBI TATATEIBHBIX CPe/l /Ul KYJIBTHBUPOBAHHS MHKPOOPraHH3MOB.
20.  Knaccudukanns MUKPOOPraHH3MOB I10 THIIAM ITHTAHHA H crioco0aM MmoJy4eHHst SHEPrUH.
21.  KynbTHBHpOBaHHE a9POOHBIX M AHAIPOOHBIX MUKPOOPraHH3MOB.

22, Poct mukpoopranuszmos. ®asel pocta Oakrepui B JKMJIKOM [MUTATE/ILHON CpeJie.

23.  IlepnojiuecKoe U HENPEPLIBHOE KYJILTHBMPOBAHHC DaxKTepui.

24. AHTUMHKPOOHBIE ar¢HThl M MCXaHH3M HX JIeCTBHS.

25.  Tloaydenue sHepruu OAKTCPHIMH.

26.  BpoauibHbIi METAOOIH3M.

27.  OKuCIHTENbHBIH METab0IH3M.

28.  AmuaspoOHoe JibIXaHue.
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40.

Crpoenue u Kiaccupuraius rpudos.

Crpoenue 1 KiaccuuKalms npocTeimmx.

IKoDU3HONOTHUECKHE TPy NIl OaKTepHii 0 OTHOUICHHIO K TEMIIEPATYPE.
[Tenxpoduiibl, MEXaHH3MBbI AANTAIMH K HA3KHM TEMIICpaTypaM.
TepmoQuiibl, MEXaHU3MBbI A/IANTALNH K BLICOKHM TEMIEPaTypaM.
KO(U3MOTOrHIECcKHEe IPyIbl GaKTepHii M0 OTHOWCHHUIO K KHCIOTHOCTH CPE/Ibl.
DKko(U3NOJIOTHYECKHE TPYTIIbI OAKTEPHH 110 OTHOICHHIO K COJICHOCTH.
MexaHu3Mbl OcMoperyJisiun 6akTepuii. OCMONPOTEKTOPbI.
DKOPU3MOIOrHUECKHE IPYIITbI OaKTEPHH MO OTHOLICHHUIO K KHCJIOPOJLY.
DKO(PU3HOIOrHYCCKHE TPYITIbI OAKTEPHH MO OTHOIICHHIO K JIABJICHHIO.
Brusinue Ha GaKTepuy U3yueHuH.

dusznoornyeckue Irpynisl MUKPOOPraHusmMoB 110 MECTOOOMUTAHHMIO M HCIOJL3YEMbIM

cyGerparam. Komuotpodsr 1 omurorpodur.

41.

Crienuainzanys MUKPOOPraHU3MOB 110 HCHOJIB3YCMOMY cyberpary. OCHOBHbBIC T'PYIIIBI

IHAPOJIMTHKOB.

42,
43,
44.
45.
46.
47.
48.
49.
50.

[lonsiTie © BUpyce, BAPHOHE. DTallbl pa3BUTHS BUPYCOJIOTHH.
Moposiorus, yIbTpacTpyKTypa, XHMUUSCKUH COCTAB BUPYCOB.
Kiaccnukaiys 1 HEKOTOPbIC CBOICTBA OCHOBHBIX BUPYCOB.
[1postyKTHBHBIN THII B3aUMO/ICHCTBHS BHpYCa C KJIETKOM.
AGOPTHUBHBIH THIT B3aUMOJ/ICHCTBHS BUpYCa C KJICTKOM.
MuTerpaTMBHBIHA THI B3aUMOJICHCTBHS BUpYyca C KJIETKOM.
KynpTuBHpOBaHHE BUPYCOB.

MeTo (bl HHIMKAIMK W HICHTH(HKAIMA BUPYCOB.

BHP}/CB] KdK HH(})CKU,HOHHBIC areHThl, BbI3bIBAIOIIHE za0osIeBalysl 4elloBeKd, KUBOTHBIX H

pactenuit. [IpuBe/nTe NpUMEPb! HATOTEHHBIX BUPYCOB.

52.
53.
54.
55.
56.
37
38.

Baxrepuodaru. Mcropust oTKphITHs, MOPhOIOTHS, YIBTPACTPYKTYPA, XUMHUYECKUH COCTAB.
[ [uKi pa3BUTHS BUPYJICHTHBIX Gaxrepuodaros.

LMK/l pa3BUTHS yMepeHHBIX GakTepnodaros.

Ky ibTypbI KJIETOK JUIsl BBISBJICHHUS BUPYCOB.

Kyputbie SMOPHOHBI 1IPH IHATHOCTUKE BHPYCHBIX MH(EKIHH.

JKHBOTHBIE MOJICIIU JUTSL OOHAPYIKECHHSI BUPYCOB.

MeTo/ibl HH/IMKALlHH BUPYCOB.

Metobl UIcHTH()HKAIIMH BUPYCOB.

5.3. CamocTosiTe/ibHAsE paoTa 00y4AK0LIerocs.

CamocTosternsaas paboTa CTy/IGHTOB NPEyCMaTpuBacT 11popaloTKy JIEKIIMOHHOI0 MaTeprasa

1 PEKOMEH LyeMO#t JTMTEpaTypbl, KaK MPU NOArOTOBKE K TCKYIIHM naGopaTopHBIM 3aHATHSM, TaK U IIPH



OTBETAX Ha KOHTPOJILHBIE BOMPOCHI MOCHE HX HPOBEICHHUS. KoHTpoIIb YCBOCHHMSI 3HAHUH CTY/ICHTAMHU
ocyiecTBasercs B GopMe YCTHOrO ONpoca, a TAKiKE B MEPHOJL TCKYLIHUX arrecranui. MeToyecK1e
yKasanusi K J1abOPATOPHBIM 3aHATUAM M KOHTPOIBHBIE BOMPOCHI K HUM CTYJACHTEI MOJIydaloT B
5ICKTPOHHOM BHJIE OT MPENO/IABATeNls, a TAKIKE MOTYT HCIIONIB30BATh yuebHoe rocodue:
IIpynroBa, Osnbra BliaauciaBoBHa. JlaGopaTopHBIil MPAKTHKYM 110 OOLLCH mukpobuonorun / O. B.
[Ipynrosa, O. H. Caxno ; Bnagumupexuii rocyapersennbiit ynusepenrer (Bal'y) — Braaumup :
Biagumupekuit rocy/lapcTBEHHbIN YHUBEPCUTET (Bal'y), 2005.—76c¢.
http://e.lib.vlsu.ru:80/handle/123456789/907.

[lo wnaubonee CJHOKHBIM TEeMaM JUMCLMIUIMHBI  CTYJEHTBI MOJYHaroT —3aaaHusd  JUIA
CaMOCTOATE/IbHOI PadOThI B HAYAJIe CEMECTpa:

1. Turbl B3aMMOOTHOLIEHHH MEKPOOPraHU3MOB € APYTrHMH Oprain3MamMH.

BHP}'CI)I M pOJIb KJIETKH XO35HHA B UX KH3HHA.

W 1o

CuMOHOTHUECKHE M CBOOOIHOKUBYIIHE a30TPUKCATOPDI.
ApXeH ¥ HX MECTO B 9BOJIIOIMOHHOM NPOIECEe.
Kusnb OakTepuil B 9KCTPEMATBHBIX YCIOBHSX.

MHUKPOOPraHU3MBI, YYACTBYIOLIME B KPyTOBOPOTE a30Ta, JKeJIesa, Cephl B [IPHPOJC.

=t oV A @

[TepcrieKTHBbI PA3BUTHS MUKPOOHOIOIHH B XXI crosieTnu: a) penieHne r100aIbHbIX podieM
1O cTAOMIM3ALMN OAKTepUsMH ra3oBoro coctasa arMocdepst 3emin; 0) oxpana OKpYIKaroIen
Cpejlbl; B) yHacTHe B PELICHHH MPOJOBOJILCTBEHHDIX, MCEIHIMHCKIX 1 HHEPreTUYECKHX
po6IIeM YenoBeYeCTBa.

3ajanns JIOJKHLI ObITh BBINNOJHEHbI B [HCbMCHHOM BHJIC. KonTposns MX BBINOJHEHHS
NMPOBOIMTCS BO BPEMsI PEHTHHT-KOHTPOJISL.

Ilepeuens TeM KYPCOBLIX paboT.

I. TIpeamer 1 3aj1aun MUKPOOHOJIOIUH. Mcropust pa3BUTUs HAYKH.

CucremMarika [poKapuoT.

Mophosiorust ¥ yabTpacTpyKTypa KIEeTOK OakTepHii.

AnanTais MUKpOOPraH|3MOB.

Poct 1 pasmMHOKeHHE DakTepui.

KuueTHKa pocTa MUKpOOpranu3moB. llepesusaoniue (popMmBI (CHIOPBL, LACTBI).

[Turanne GakTepuil, TPAHCIOPT MUTATC/ILHBIX BEIICCTB.

P = VS

DepMEHTbI MUKPOOPTaHH3MOB | UX IPAKTHYECKOE IIPUMCHEHHCE.
9. Jlpixanue OaKTepuit.

10. AcenThka, aHTHCEIITHKA, Je3MH(DEKINL, CTEPHIIN3ALHS.

11. CriocoOBI 1101y 4eH s MUKPOOPraHW3MamMu SHEPTHK UL poCTa.
12. Biusiaue TeMreparypbl Ha OakTeprH.

13. Bausinue cBeta Ha DaKTepHuu.



. dorocunTesnpylolre GakTepuu, UX poiib B IPUPOJIC.

. Bimsinue kucsiopoia Ha Gakrepun.

. Bimstrme iaBneHust Ha OaKTepuH.

. Bimsinue KHCJIOTHOCTH CPe/ibl Ha OaKTepHH.

. Bimsirue coeHOCTH cpeibl Ha GakTepun. Mopekue 1 IIpecHOBOHbIE GOPMBI.
. MHKpOOpraHu3Mbl BOZIOEMOB ¥ X POJIb B KDYrOBOPOTE BEIICCTB.

. DKCTpeMalibHbIE TaTO(HIIBL.

. DKeTpeMalibHbIe TEPMO(HUIIBL.

22. Mukpodiiopa BO3Iyxa.
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. GopMUpOBaHKE ra30BOI0 COCTABA ATMOC(EPhI MHKPOOPTaHH3MaMH.

. Muxkpoduiopa 1nouBsL.

. TlouBeHIbIe MHKPOOPIraHH3Mbl KaK KOMIOHEHTI OHOTEOIECHO34.

. Mukpouopa opranusma 4eJI0BeKa.

. B3aumoyieiicTBiEe MHKPOOPIraHW3MOB € TIPEJICTABHTEIIAMH JIPYTUX FPYIIIT JKHBOTO MHPA.
. AHTHOMO3 1 11pO KISt (PU3HONOIMHYCCKH aKTHBHBIX BELICCTB.

. YuacTiue MHKpOOPraHu3MOB B KPYTOBOPOTE JKEJIE3a.

. VyacTHe MUKPOOPraHU3MOB B KpyrOBOPOTE a30Ta.

. YuacTie MUKpPOOPraHMU3MOB B KPYTOBOPOTE YIJIEpoia.

. Vyactie MUKPOOPraHM3MOB B KPYTOBOPOTE CEPBL.

. Yyactue MUKpPOOPIraHu3MOB B KPYTrOBOPOTE (ocdopa.

. MUKpOOpraHu3Mbl, pasiaraiolpe Heunoosy.

. Bojopo/seie OakTepun.

. MeranoGpazyiomme DakTepus.

. Mosounokwucsioe OpoKeHHe.

. CnimproBoe OpoxeHue.

. I1ponuoHOBOKHCIIOE OPOIKEHHE.

. MacsiHokucsioe OposkeHHe.

. YkeycHokurcsoe OpoxeHHE.

. [lnanobaxtepyu, UX poJib B IPHPOIC.

. AKTHHOMMIIETbI, UX POJIb B IPHPOJIE.

. bakrepuanbHas GHOIIOMHHECIICHIIHS.

. Buoreorexnosiorus. baxrepualibHas 'HIpOMCTa/LLY Prs.
. Jlerpajtatusi KCeHOOMOTHKOB. BHOKOPPO3HS.

. MHKPOOPraHHU3Mbl - IECTPYKTOPbI HeTeIPOLKTOB.

. Jlo6biua nedyti U HehTiHAS MMKPOOHOJIOTHAL.

. buorexHosoruueckoe noayueHue AMHWHOKHCIIOT.



50). BHOTEXHOJIOrHYECKHH METOJL ITOJyYCHUs HHCYIIHHA.
51. MUKpOOHOIOrHYECKMi CHHTE3 BUTAMHHOB.

52 OCHOBHBIE 3a/1a4H YKOJIOIHUECKOH OMOTEXHOIOTHH.
53. OCHOBHBIE Tallbl OYUCTKHA CTOYHBIX BO.

54. BuosiornyuecKkas QUHCTKa BO3/1yXa.

55. TuIIbl B3AMMOOTHOIICHHI MUKPOOPraHM3MOB € JIPYIHMH OpraHHu3Mami.

56. Bupycbl # poJib KJICTKA XO35HHA B MX KH3HA.

57. ApXeH ¥ HX MECTO B 3BOJIIOIMOHHOM IPOLECCE.

®onn  oneHounsix marepuanop (POM)

npoBEACHHA arrecraliii  ypOBHHA

c)OPMHPOBAHHOCTH KOMIETCHIHUE 00yHaIOmUXCsl M0 JMCIUILIMHE  OPOPMIISETCs  OTACILHEIM

JIOKYMEHTOM.

6. YUEBHO-METO/IMYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHHUE

JIMCIHUATIIIMHBI
6.1. KnuroofecrneueHHoOCTL
|7‘ HaumeHOBaHHE NUTEpaTypbl: aBTOP, Ha3BaHkue, BUIL ["oa KHUTOOBECIMEYEHHOCTD
W3aHus, N31aTeNbeTBO M31aHuA

Hanuuue B onektponnom karanore 96C

OcHoBHasg auTeparypa

1. Herpycos, Anekcanap MBaHoBu. MukpoOuonorus : 2012
yueOHHK JUIA BY30B N0 HANpasJieHHIo "Tlenaroruyeckoe
obpasosanme” npoduis "buosorua” / A. H. Herpycos, W.
B. Kotosa — Mocksa : Akaaemus, 2012 .— 379 c. : un,
1a61. — (Beicuiee npodeccnonanbHoOe obpazosanue,
[Neparoruueckoe odpasosanne) (bakanappuar) .—
Bubauorp.: ¢. 375 .— ISBN 078-5-7695-8411-4.

7 Usuatos AL MukpoGuonorus [DnektpouHbiii pecype] 2013
: Monorpadus / Usuatos AJL - M. : Uznatenvcrso ACB,
2013.-
!ltm:f.-fwww.sludentiibrary‘ru;’bookﬂSBN()TSS%OQB‘)I 87.ht
ml DiekTporHOE H3tanue Ha ocHose: Miukpoduonorus:
Monorpaus. - M.: M3aarenbcrtso Accoumaunn
crponTebHbIX By3oB, 2013. - 120 ¢. - ISBN 978-5-93093-
918-7.

http:f!www,studentlibrary.rufbookflSBN‘)'?SS
930939187.html

3. OcHOBbLI MUKPOGHOIOTHH H MIMMYHOJIOTHH. Astopsl [Toa 2014
pen. B.B. 3sepesa, M.H. Boituenkobuonuorpadusa:OcHoBb
MHKPOOHONIOT UK 1 HMMYHOJIOTHH [DnexTponusiii pecype] /
[loxa pen. B.B. 3sepesa, M.H. BofiueHko - M. : DOTAP-
Menua, 2014. -
!_1_,[11):a",-’www.studenllibrarv.rl.u'baokflSBN()?859?0429334._ht
ml DneKTPOHHOE U3JaHHE HA OCHOBE! OcHOBBI
MHKPOOHONIOTHUH W HMMYHONIOTHH yuebuuk / noa pei. B.
B. 3sepesa, M. H. boiiuenko. - M. : IPOTAP-Menua,
 2014.-368 ¢. : wa. - ISBN 078-5-9704-2933-4

http:ffwww.studentlibrary.rufbookflSBNQ?SS
970429334 .html

4. . MuKkpoOHOJIOTHA, BUPYCONOTHA U MMMYHOJIOTHS: 2014
PYKOBOJCTBO K J1a00paTOPHbIM 3aHATHAM. ABTOpBI 11011
pen. B.B. Cooituaxosa, M.M. Kapanaua
BuGanorpadus:MukpodHoI0THA, BHPYCOIOTHA H
AMMYHOJIOFHSA: PYKOBOACTBO K 1a00PATOPHBIM 3aHATHAM
[DnekrpoHHblit pecype] / noa pe. B.b. CHoituakosa, M.M.
Kapanaua - M. : 'DOTAP-Menua, 2014. -
Iﬂg:r‘fwww.sludentiibraw.ru!bookf!SBN97859?0430668.ht
m| DneKTPOHHOE M31aHUE HA OCHOBE: Mukpobuonorus,
BHPYCOJIOrHS 1 UMMYHONOTHS : PYKOBOJICTBO K
1abopaTOPHbIM 3aHATHAM : yued. nocobue / [B. b.

http:;’fwww.studemlibraly.rufbookflSBN‘)?SS
970430668 .html




CGoiiuakos 1 ap.] ; non pea. B.B. Cooituaxosa, M.M.
Kapanaua. - M. : 'DOTAP-Menana, 2014. - 320 c. : i, -
ISBN 978-5-9704-3066-8.

JlonoaHuTEIbHAA JIUTEPATYpa

|. Caxno, Onbra Huxonaesna. Dkonorus
MUKPOOPraH3MOB : yueOHoe nocobue 1 B3 u./O. H.
Caxuo, T. A. Tpudonora ; Braaumupekuii
roCy1apCTBEHHbIH YHHBEPCHTET (Bal'Y) — Bnagumup :
BiaaaMMupCKHil rocy1apeTBeHHblil YHHBEPCHTET (Bnl'Y),
2007-4. 1 — 2007 .— 64 c. : un., Tabn. — Mmeercs
JlleKTpoHHas Bepcus .— bubnnorp.: ¢. 63.

W3nanue Ha ap. nocurene: Y. 1 [DnekTpotHbii pecype] .—
B.M., 2007 .— ISBN 5-89368-714-0.

2007

http:/e.lib.vIsu.ru/bitstream/123456789/1 | 26
/3/00440.pdf

2. . Caxno, Onbra Hukonaesna. konorus

| MItKpOOpraHn3Mos : yuebHoe rnocodue : B 3u./0. H.
Caxno, T. A. Tpudonosa : Baragumupekmii
rocyAapCcTBEH HbI YHHBEPCHTET (Bal'Y) .— Baagumup :
BaaamMupeKnii rocy1apcTBEHHbI YHHBEPCHTET (Bnl'Y),
2007-.2 .— 2009 .— 50 c. : un. — Mmeercst 3MCKTPOHHAA
Bepcnsa .— bubanorp.: ¢. 49.

W3naune Ha ap. Hocutene: . 2 [DnekTponHblit pecype] .—
B.um., 2009 .— ISBN 978-5-89368-909-9.

2009

http://e.lib.vlsu.rubitstream/123456789/1383
/3/00950.pdf

3.. Herpycos. Anekcannp Msanosuy. Mukpobuonorus :
yueOHUK 15 BY30B 110 HANPaBJIeHHIo "Buonorua" v
Guonoriueckum cneaabhoctsm / A, W, Herpycos, M. B.
Kotosa — 2-e u3jl., ctep. — Mocksa @ Axaaemus, 2007
— 350 ¢. : na. — (Beiciee npogeccnoHanbHoe
oGpazosanue, EcTecTBEHHbIC HAYKH) .— bubnuorp.: c.
341-342 — Tlpeam. ykas: c. 343-347 .— ISBN 978-5-

7695-4419-4.

2007

4, T'yces, Muxaunn Buktoposut. MukpobHonorus :
yueOHIK /Ulsl By30B 110 Hanpasienuio 510600 "Luosorus"
W Gronoruueckum crieunanbroctam / M. B, I'yces, JI. A.
Muneesa — 7-e u3jL., ctep .— Mocksa : Akanemus, 2007
462 ¢. : un., Tabn. — (Beicwee o6pasoBanne)
(Knaccuueckas yueOHas kuura) (Classicus) .— Bubaunorp.:
c. 440-441 — Umen. ykas.: c. 442-443 — Ilpenm. ykas.:
c. 449-457 — Yas. nar. nazsanuii: c.444-448 — ISBN
978-5-7695-3731-8.

2007

5. . T'yces, Muxani BUKTOPOBHY. Mukpobuonorna :
yueOHHUK JUIS BY30B 110 HAlPaBJICHNIO "Buonorua" n
Gronoriyeckum cnetmansHoctam / M. B. T'yces, JL A.
Muiicera . 9-e w3, crep. — Mocksa : AKaieMus, 2010
462 ¢. : wi., Tab., noptp. — (Boicuiee oGpasosatie)
(Knaccuueckas yuebHas KHura) (Classicus) .— bubauorp.:
¢. 440-441 .— Wmen. ykas.: c. 442-443 .— Ilpeam. ykas.:
c. 449-457 — Ykas. nat. nazaunii: c.444-448 .— ISBN
978-5-7695-7372-9.

2010

6.2. [lepuonuecKue H31aHUs

. JKypuan MAKPOOHOIOTHH, STHIEMUOIOIMH 1 UMMYHOOHOJIOTHH.

MuKpoOHOIOrHsL.
[Tpuknaanas MHUKPOOHOJIOTHSL.

2
3
4. Yenexu MUHKpOOHOIIOTHH.
5

MoJieKy isipHas TeHeTHKa, MUKPOOHOJIOTHs i BHPYCOJIOTHL.

6.3. Uurepuer-pecypcesl




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

o ]

http://www.ecoguild.ru/

http://ekologiva.net/

= b

http://isjaee.hydrogen.ru/
7. MATEPHAJBHO-TEXHHYECKOE OBECITEYEHHE JINCIUIIIMHBI

ﬂ,.l'[ﬂ peann3aliu JMAHHOW JUCUMIUIMHBI UHMCHOTCS crielHaAIbHbIC TTOMEIICHUS [T TIPOBEICHUA

sanaTHii JeKionHoro Tuia (ayauropuu N 414, Ne 419, Ne330 1-ro yue6Horo kopryca Bal'V,
OCHAILICHHbIE MY/IBTHMEIHA-TIPOCKTOPOM), 3aHsITHil 1abopaToOpHOro THIIA, TPYNTIOBBLIX  H
VH/MBH/YQJIbHBIX KOHCYJIBTAIMi, TEKyLIero KOHTPOJIs U MPOMEXKYTOYHOH ~aTTeCTALUH.
JlaGoparopubie padOTHI IPOBOJATCS B naGoparopun Ne 332 (l-ro yuyeOHoro xopryca Bnl'Y),

OCHAIIEHHON He0OX0UMBIM 000PY/I0BAHHEM.



PaGouyio nporpammy coctasuia Caxso O.H.. jouent kap. OHONOruy u 9KOJIOrHu /Z{/

PenensenT (1pejictaBuTesb paboToiares):

IIpomssoacreennsiii oraen OO0 «HyTest», nayun. COTpyIHHK, k.0.1. C.B. Kpyriios
[IporpamMma paceMOTpeHa M 0J100peHa Ha 3ace/laHuH Kageapb OUOIOIHH H HKOJIOTUH
[Iporokon Ne 7 or : rojia. ;
3ase yronil kadgeapoi ( j/ﬁ Tpudonosa T.A.

PaGouasi IporpaMma PacCMOTPeHa 1 0100peHa Ha 3ace/iaHiu y4eOHO-METOIMYECKOH KOMUCCHH
HarpaBJIeHns « DKOJIOTHs U MPUPOIONONE30BAHHE)

ITporokon Ne 7 or .8 ol7  roja.

[pecenarens KOMHCCHH ; ),(;—"’ 7 Tpudonosa T.A.

Va1
//%




JAHCT HNEPENYTBEPAR, LEHSI
PABOYEH PO PAMMbBI  THC T THHBI

Padionis 1pol paMMa 01o0peitin Ha I(JQ/_‘OZ' :liai'g VHEOHBHT [0, 1t
[potokaoat sace iy Rage i No &L el O!ypéaﬁﬂu R

SABCVIONLH Kaepoi 7 /}?

Padouas nporpaMata o100pena na 200 020 vyedubil 1oad

Lpotokon saceaning kageipsi Neo 01 I LU H

SABCINIOTUIH Kaeapoit

Pudouas nporpasMaa 0 100peiit Ha 20 720 VHCOH BT T
LHpotokon saceswnnsg kabeapu N o O L

SuBe/ 1Y 0L Kade 1poii
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