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1. LHEJIX OCBOEHUAA JIMCIHUITJIMHbI
[lesssMu OCBOCHMS JIHCUMILITHHEI «MuKpOOHOIIOr sl B BUPYCOJIOTHSD) ABJISIOTCA:

- (popMupoBaHUE y CTYJCHTOB npejicTaBiennii 0 MHOroodpasin daKTepui 1 apxeil B

CpaBHCHHH C MHPOM p&CTeHHﬁ, I‘[JHGOB. JKUBOTHBIX, a TAKKC O CIIOKHOCTH
B3AUMOOTHOILICHHUN MEKTY YTHMH OpraHu3MaMu;
- Jarb CTyICHTaM [IPE/CTABICHHE O CTPOCHHUH H XUMHAYECKOM CcocTaBe KICTKH

Gaxrepuii 1 apxed, OCOOEHHOCTAX WX MeraboHM3Ma M CYyIIECTBOBAHMSA B DKCTPEMAJIBHBIX

YCIIOBHSX,
- JIaTh NPEACTABJICHUE O (hUIIOTEHUH TTPOKAPHOT.
Jaaauu JHCUHILIMHBI!
-H3y4YeHHUe MHOroo0pasust GopM MHKPOOPraHH3MOB, HX MOp(OJIOrHH, BHYTPEHHETO
CTpOEHHS H 0coDEHHOCTEN Pa3BUTHSL,
-U3y4eHHE MEXaHU3MOB oOMeHa BeIecTs U peodpa3oBaHus SHEPruH y
MHKPOOPraHH3MOB;

- (opMUpOBaHHE MPEJICTABICHHH O COBpEMEHHOH chcTeMatiKe GakTepuid, HX

AKOJIOTHH, PACTIPOCTPAHSHHH, TIPOHCXOJK/ICHHH H SBOJIOIIH nanbosiee KpYyIHHBIX TAKCOHOB
MHKPOOPIaHM3MOB,
- u3ydeHne OMOJIOTHYECKOTO pazHoOOpa3usi BUPYCOB, POJIM M 3HAUCHHS

Gakrepuii 1 BAPYCOB B Huocdepe 1 KH3HN YeJIOBEKA.

2. MECTO JIMCIUIIIMHBI B CTPYKTYPE OIIOII
Jlucuunnnna « MHKpOOHOIOrHs U BUPYCOTIOTHS BXOJMT B 00s13aTE/IbHYIO 4aCTh.

3. INIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 11O JUCHUIIJIMHE
[lnanupyembic  pe3yabTaTbl oOyueHHs 1O JHCHHIUIAHE, COOTHECEHHbIE ¢ IUIAHUPYEMbIMH
pesyjibTaTaMi OCBOCHHS OITOIT ((xkoMITeTEHIUAMH 1 HHIHKATOPaMH JOCTHIKEHUS] KOMIICTECHIHH)

[ dopmupyembie [lnanupyemble  pe3yabTaThbl o0yueHHs 10 JHCUHIIHHE, B Haunmenosa

KOMITETEHILHH | COOTBETCTBHH C HH/IMKATOPOM JOCTHIKEHHS KOMTIETEHILMH HHE
(Koo, codepacanie UuaukaTop AOCTHIKEHHS Pesyabrarsl 00yueHus 1o OLLEHOYHOT'O
KoMITemenyui) KOMIIETEHLMH JMCLMTILIHHE cpeicTsa
(K00, CoOepIcanue UHOUKAMopa)

OrK-1 Criocoben | OTTK-1.1 3uaer: Teoperuueckue | 3HaeT teoperuueckue | Tectosbie

MPUMEHSTh 3HaHWE | OCHOBBI MHUKPOOHOIIOTMH M | OCHOBbI MHKpPOOHOIOTHH | BONPOCH

GHONOTHYECKOrO BUPYCOJIOTHH, BOTaHUKH, | H BUPYCOJIOTHH,

pasHoobOpazus u | akonorun M ucnonb3yer WX i paztoobpasune

‘ HCHIONIB30BATE  METO/IbI | M3YHCHUS  JKH3HW - H cBOMHCTE | BHONOrHIECKHX 00BEKTOB

HabnroaeHus, JKUBbIX 0ObLEKTOB, ux | B BUE OCHOBHBIX Ipynn

uaeHTH(HHKALINK, uaeHTH(UKALHK M | MMKpOOPraHu3MoB,

kiaccHpuKalnm, KyJIbTUBMPOBAHUS NPUHLMIBL  CTPYKTYPHOH

BOCIIPOU3BO/ICTBA u | OIK-1.2 ¥Ymeer: 7 (pyHKLMOHATLHOH

KyJbTHBHPOBaHHS -IPUMEHATD METO/Ibl | OpraHu3aluK U OCHOBHBIX

JKUBBIX OObLEKTOB Juist | HAOIOACHHMS, KaacCH(UKALIMK, | MEXAHW3MOB  TTPOLECCOB J

HGLLICIIHH

BOCIIPOH3 BO/ICTBA OHOJIOrHHECKHUX

JKU3HEAEATEIbHOCTH




npoeccHoHaIbHbIX
3ajad.

OIK-8 Cnocoben
MCMONb30BaTh  METO/Ib!
cbopa, 06paboTKH,
cucTEMAaTH3aLUH H
npejicTaBICH
nonesoin 7
naboparopHOH
uH(opmMaLKK,
NPUMEHSATD HABbBIKH
paboThl c
COBPEMEHHbBIM
060pyL0BAHHEM,

aHanu3IupoBaTh
nonyqeuﬂme
pesyn bTaThl

oOLEKTOB B MPHPOAHBIX M
n1abopaToOPHBIX YCIOBHIX;
-MCIOJIL30BATD [oJy4EHHbIE
3HAHMA Juis aHanusa
B3aUMO/1eHCTBHH OpraHHzMoB
pasinUHbBIX BUIOB APYT € JIpyrom
W co cpeoit obuTaHus

OT1K-1.3 Bnajaeer:

_ombiTOM yuacTus B paborax no

MOHUTOPHHTY " oXpaHe
Hropecypcos, MCIIONb30BaHMs
Guonoruueckux  0ObEeKTOB  JUIA
ananuM3a  Kauectsa  Cpeibl X
obuTanus

-MOHUMAHHEM posin
GUOJIOrHUECKOro  pasHoobpasHs
KaK BEJLyIIEro dakropa

yCTOWYMBOCTH JKHBBIX CHCTEM H
Huocdepbl B LEIOM

OI1K-8.1 3naer:

-OCHOBHbIE THIIbI
HKCMNEAHLHOHHOTO "
naboparoptoro  0GopyaoBatmi,
0coBeHHOCTH BbIOPAHHOTO
obbexTa npodleccnouanbﬂoif:
NeATENLHOCTH,  YC/IOBHS €TI0
cojepikanmusi M paboThl € HUM €
YHETOM TpeboBanui OHOITHKH
OI1K-8.2 Ymeer:

—aHAIM3MpOBATH W KPHTUHCCKH
OlCHMBATL Pa3sBUTHE  HAYUHBIX
uaei, Ha OCHOBE UMEIOLLIHXCA
pecypcos COCTaBHUTh njaH
peLeHHs [IOCTABAEHHON 3a/1a4u,
pbiOpath W MoauHLUHMPOBATL
METOAHUECKHE TIPUEMDI OI1K-8.3
Baaaeer:

-HABLIKAMH MCIIONB30BAHHA
cospemeHHOro 00opyAoBaHud B
noneBbIX u  nabopaTopHbIX
YCJOBHSX, rpamMoTHOrO
obocHoBaHMA NocTaBAEHHBIX

MUKPOOPraHW3MOB, poiib
MUKpOOHOJIOr MK u
BUPYCOJIOTHH KaK
(yHaamMeHTanbHOH
OCHOBbI  OHOJIOrMYECKHX
HayK 1 OMOTEXHOJIOTHH.
Ywmeer MPUMEHSATH
METO/1bI HabMIoACHMS,
kaaccuUKalum,
BOCTIPOM3BOCTBA
GUONOrHYECKHX OOBEKTOB
B NPHPOAHBIX H
nabopaTopHbIX YCIOBHSX,
MCTIONB30BATh
TeopeTUHECKHE 3HaHUA O
BJIMAHWU (axTopos
BHElIHeH  cpedbl  HA
MHKPOOPraHnu3Mbl "
0cODEHHOCTAX — Y4acTH:
MUKPOOPTraHHu3MOB B
KpYyroBOPOTE XHMHUYECKUX
BelecTB B [PUpPOJIE.
Bnaneer OCHOBHbBIMH
METO/IaMH
MHKPOOHOJIONHHECKHX
MCcneI0BaHuH
nabmoaeHus, OonucaHus,
WeHTH(HKALIAH,
KnaccH(pHKaLHK,
BOCIPOM3BOACTBA i
KyJIbTHBHPOBAHNS
MHKPOOPraHu3MOB
pelieHus
npodheccHoHabHbIX
3a/a4.

Aans

TecToBbIE
BOMPOCh!

3naeT 0coDEHHOCTH
noneBoii 1 1a6opaTopHOI
paboThl, METO/1bI cOopa
u 06paboTKH Hay4HOH
urdopmatuu, npasuia
coaepiKaHus

SKMBBIX OOBEKTOB H
paboThl ¢ HUMH,
OCHOBHbIE THIbI
9KCMEAULIMOHHOTO H
n1abopaTopHOro
obGopyaoBanus, npasmia
TexHuKH H6e30nacHOCTH
Ymeer
cUCTEMATU3UPOBATh
pe3ynbTaThl, COCTABHTH
raaH peleHus
[OCTaBJIEHHOM 3a/1a4H,
BLIOpaTh ¥
MOAN(ULHMPOBATD
METOMYECKHE [IPHEMDbI
Bnaneer HaBbIKAMH

naboThI C COBEemenHoﬁ



[TK-1 ~ Cnocoben

OpraHu3oBbIBATH
BejleHue
TEXHOJIOTHYECKOro
npouecca
aKBAKYJ1bTYPb B
pamKax NPUHATOH B
opraHu3alnu
TEXHOJIOTUH

paspe/ieHnA H

BbipallH BaHusg BOJHBIX

GHONOrHUECKUX
pecypeoB;
obecneueHue
CaHHWTAPHO-
FUrHEHHYECKHX
tpebopanuit npu
BLINOJTHEHHH
MUKPOOHOJIOrMHECKHUX
" OHOXHMHHECKHX
pabor, NpUMeEHEHNE
COBPEMEHHBIX
SKCMEpUMEHTaIbHBIX
MeToaoB  paboTbl €
BGUONIOTHUECKUMH
o0beKTaMH B T0JEBBIX
0 nabopatopHbIX
YCI0BHSIX, HABbIKH
paboThbl € COBPEMEHHOH
annaparypou

jazayu B KOHTEKCTE COBPEMEHHOIO
COCTOSAHUS npo0dJiemMbl,
MaTeMaTH4eCKUMH MeTOIaMU
OlLIEHWUBAHHs TUMOTE3, obpaboTKH
JKCTIePUMEHTANBHBIX  IAHHBIX,
MaTeMaTHUECKUM
MofIe/InpoBaHHeM GHONOTHHECKHX
NPOLIECCOB H AJIEKBATHBIM
OLEHMBAHMEM JIOCTOBEPHOCTH 1
3HAYAMOCTH noJyYeHHbIX
pe3yNbTaToB, HaBbIKAMH
npeicTaBneHus ux B IIHPOKOH
ay IMTOPHH

annapatypoH 1
oGopy/A0BaHHEM B
nabopaTopHbIX H
[01EBbIX YCJIOBUAX,
METOaMH OLEHKH
CTATUCTUYECKOH
JIOCTOBEPHOCTH H
3HAYMMOCTH T10J1yHEHHBIX
pe3yJibTaToB, HABbIKAMH
MpeCTaBICHUA HX
ay/IMTOPHK C PasTHHHbLIM
YPOBHEM TpeboBaHnii 1
MHTEPECOB

T1K-1.1 3naer: 3HaeT METO/ bl H

-METOLbI " TEXHOJOTMH | TEXHONOIHH NPOBEACHHI
poBeaeHuUA MOHHMTOPHHIA | MOHHTOpHHIA BOJIHbIX
BOJIHBIX GUOIOrHUecKHX | GHOOTHYECKNX pecypcos
pecypecoB M Cpebl X oGuTanus | 1 Cpeibl MX 0OHTaHWs M0
no rrapoOHOJIOrHHECKUM, MHUKPOOHONOTHHECKHM
MHKpOOHOJIOrHYECKHM, foKasaTessiM, OCHOBHbIC
UXTHOJIOTHYECKHAM u | Tunbt nabopaTopHOM
WXTHOTIATOJIOT HUECKHM MIOCY/Ibl H HHCTPYMEHTOB,
nokasaTesam UCTIOJIb3YeMbIX LA

_Guonoruueckue  0COOGHHOCTH
0BbLEKTOB KMBOH MPUPOabI W WX
tpeboBanmns K gHelHel cpeac B
pasnUHble NEPUOLbI oHTOreHe3a
-MTPHHLMIIBE AeHCcTBHA
M3MEPUTESbHBIX npubopoB H HX
XapaKTepUCTHKK  MpH oLeHKe
GHOIOTHHECKHX PECYpPCOB

-METO/bl W CpencTead cbopa.
00paboTKK, XPaHEHHH, nepeaain
W Hakonuenus HMHbopmauud ¢

npoBeACHHS
MUKPOOHONIOTHYECKMX
uccael0BaHni B
nabopaTtopHbIX 1
[10/1EBLIX YCIOBHAX
Ymeer OpraHu3oBbIBaTH
[poBeAcHHE
MOHHUTOPHHTA
BGUONIOrHUECKHX PeCypeoB
W cpesbl X oOuTaHu 110,
MUKPOOHOJIOrHYECKIM

MCIOJL30BAHHEM Ha30BbIX rnoKaszaresiam,
CUCTEMHBIX HpOFpaMMHbiX [0J1b30BaTHCH
npoay KTOB H naKeTos | COBpEC MEHHO i

anrnaparypou, nNpoBOAHTDL
nabopaTopHbie

MIPUKIIAHBIX [POrpamMM
MK-1.2 ¥Ymeer:

-OpraHn3oBbLIBATH NpoBeIeHue uceneoBaHus
MOHMTOPHHIA Guosoruueckux | 6€30nMacHoCTH H KauecTBa
pecypcoB H Cpejibl HX obuTanus | DHOpeCypcoB no
1no rUAPOOHONOTHHECKNM, MHKPOOHOIOTHHECKUM
FHAPOXUMHUECKMM , | ananusam, MPOBOAUTD
MUKPOOHONOTHHECKHM, MHUKPOOHOIOTUHECKHE
MXTHOJIOTHUECKUM W | uccnenoBanms
MXTHONATONOTHUYECKHM Bnaneer cnocobamu
foKaszaressm OpraHu3alu NpoBEACHHA
~[10N1BL30BATHC coBpeMeHHOll | MOHWTOPHHTA
arnaparypon GHOJIOrHYECKUX PeCypeoB
-NPOBOAMTH nabopaTopHble | M Cpe/ibl HX obuTaHua 1o

MHKPOOHOIOrHUECKHUM
foKazaTesisim

pecsieoBanns  OesonacHocTH M
kauecTBa  OMOpECYPCOB no
MHKPOGHOIOTHUECKHM,  XHMHKO
BHAKTEPUOIOTHUECKHM,
CHEKTPAILHBIM,
nonAporpaduuecKum,

[IpaKThKO-
OpHEHTHPO
BaHHOE
3a/1aHKue



NpoOUPHBIM,  XMMHYECKHM M

GHUINKO-XUMHUECKHM  aHAZTH3aM,
OpraHoJIeTHHECKHE
MCCIIe/10BAHUS

-[POBOJIMTH OMOXMMHUYECKHE,
MHUKPOOHOIIOrHYECKHE,
reHeTHIecKue "
MMMYHOJIOIHYECKHE
MCCIIeLI0BAHMS

[1K-1.3 Bnaseer:

-cnocobamu OpraHu3aL1u
[poBeACHHS MOHHTOPHHIA
OUOJIONMHECKHX  PecypeoB M
cpeibl HX o0uTaHUs 1o
ruipoOHOIOrHYECKHM,
M/IPOXHMHYECKHM,

MHUKPOOHOIOTUHECKHM,
OMOXMMHHUECKHM,

[1K-2 Cnocoben
paspabarbiBaTh
CHCTEMBI MEPONPUATHH
1o NOBLITHEHWUIO
3 (heKTHBHOCTH
YHpaBiIeHHs
Ouopecypcamu H
o0beKTaMH
aKBaKy/IbTYpbl

MXTHOJIOTHUECKUM "
MXTHOMATOJOMMYECKUM
noKazaressam

[TK-2.1 3naer:

-Ha3HAYEeHHsI, MPHHLIATIbI
JlelcTBHS 7} YCTPOHUCTBO
000pYA0BaHKU, CHCTEM

6e30nacHOCTH M CHUrHAIH3ALNH,
KOHTPOJIbHO-H3MEPHTENBHBIX
rpubopon

-MeToibl M cpexcta  cOopa,
0OpaboTKH, XpaHEHHs, Mepeladn
M HaKOIUIeHWs HMHpopmalun ¢

MCIONB30BAHHEM Oa30BbIX
CHUCTEMHbIX NpOrpamMMHBIX
l'lpOil)/l{TOB H NnaxkeToB
MPUKJIAZHBIX TPOrPamMM

[TK-2.2 ¥YmeeT:

-MIPOU3BO/INTD OLIEHKY
XO34ICTBEHHOr0  3Ha4eHus W
IKOJIOTHUECKOr0 COCTOAHHSA

eCTECTBEHHbIX W HCKYCCTBEHHbBIX
OMOLIEHO30B

-BBITIOJIHATD Hay4HO-
MCCIIE/10BATEIbCKHE 1oJieBble
pabotbl ¥ paboThl MO  OXpaHe
Guopecypcos

~OCYLLECTBIATD cbop H

nepuuHyio 06paboTky nosiesoi

GHOJIOrHYECKOM, IKOIOrMHECKOH
uHopmaLum

-BBLITIOMHATE NPOEKTHO-
M3bICKATEIbCKNE paboThbl ¢

MCIOBL30BAHNUEM
o0opy/loBaHHA
-[IPUMEHATD CTATUCTHYUECKHE
METO/1bl obOpaboTku
IKCMEPHMEHTANILHbBIX IHHBIX
[1K-2.3 Bnaneer:

-HABLIKAMH OpraHuzauuu
MeponpusiTHii 110 obecneyeHHo

COBPEMEHHOTO

3Haer caHHTapHO-
FUrMeHNYEeCKHe
TpeboBanus
BbIMOJHEHUH
MHUKPOOHOIOTHUECKHX
pabor, COBPEMEHHbIE
IKCHEPHMEHTABHbBIC
METO/1bl paboTbl C
OMOJIOrHYECKHUMH
o0beKTaMH B IOJIEBBIX H
1abopaTOPHBIX YCIOBHAX,
Ymeer NPOU3BO/IUTD
OLIEHKY JKOJIOTHYECKOTO
COCTOSIHHSI €CTECTBEHHBIX
" MCKYCCTBEHHBIX
BGHOLIEHO30B,

MPUMEHSTH
COBPEMEHHbIE
IKCTMIEPUMEHTAIbHbIE
METO/1bl paborTsl c
GHONIOrHYECKUMHU
00beKTaMH B MOJIEBLIX H
1abopaTOpPHbIX YCIOBHAX,
MPUMEHATD
CTATUCTHYECKUE METO/bI
06paboTku
IKCHEPHUMEHTAIIBHBIX
JIaHHBIX
Bnapeer
MpoBeAeHHs
9KOJIOMHUECKOTO
MOHWTOPHUHIA
BO3IEHCTBHH Ha
Ouopecypchbl

npu

cnocobaMu

[TpakTHKO-
OpHEHTUPO
BAHHOE
3aJIAHAC




IKONIOTHYECKON 0e30MacHOCTH
BOJIOEMOB, rUJPOOHOHTOB,
MpOLECCOB, 00bLEKTOB "

NPOJIYKLHH aKBAKYIbTYPbI
-cnocobamu [poBeacHus
9KOJOrHYECKOro  MOHWTOpPHHIA
BO3leHCTBHIA HAa BHOpecypChbl

[TK-3
[POBOJNTH
MOHUTOPHHT
oOuTaHus
OMOIOIHUCCKHX
pecypeos 1o
IHPOOMOIIOTHHECKHM,
MHKPOOUOJIOTHHECKHM,
HXTHOTATOIOHHECKHM
4 OMOXMMHYECKHM
rnokazarensam

Cnocoben

cpe/ibl

[1K-3.1 3naer:

-meroabl  cOopa,  (HKcaLMH,
XpaHeHHs OHOJOMMHECKHX
MarepHalon il b Lenei
MOHWTOpPUHIA Cpe/ibl  oOHTaHus
110 OHOMOIHUYECKUM MOKA3ATEIAM

-IIPH3HAKH BU/IOBOH
uaeHTHQUKALMK  THAPOOHOHTOR,
METO/Ibl  MX  HM3MEepeHust W
nojicueTa s esien
MOHHTOPHHIA  Cpe/ibl oOHTaHM
BOJIHBIX OUOIOrHIECKHX
pecypcos no

ruIpoOHOIOTHHECKHM
foKasaTesiam

-0cO0EHHOCTH MOP(OIOruH,

(hH3HOSIOTHH u IKOJIOTUH
OCHOBHBIX  Fpynn W BHIOB
OpraHu3MoB

-OCHOBBI OMOCTATHCTHKH,
MIPUMEHSEMbBIE s uesnei

MOHHTOPHHIA Cpe/ibl OONTaHNs
-rpeGoBaHMs  OXpaHbl Tpyaa K

paGote B XWUMHMUYECKOH M
MHKpOOHOJIOrMUECKOM
nabopatopHu

[K-3.2 Ymeer:

-IIPOBOJIUTD HabmoaeHue,
nojacHeT H H3IMepeHne
OpraHu3IMoB

-10J1b30BaTHCA COBpPEMEHHOM
annaparypon

~MIPOU3BOJANTE [MOArOTOBKY
OHONOrHUECKHX npob v

[penaparos K KayeCTBEHHOMY M
KOJIMUECTBEHHOMY aHAIHN3Y

-COCTaBATD OTUETHYHO
JAOKYMEHTALMIO 110 pesyJjibTaraM
KamepaibHOW  0OpaboTku  Juls
geneil  MOHWUTOpHMHra  Cpe/bl

obuTaHKA OMONIOTMYECKUX
pecypeos

-(hopmupoOBaTH
uH(OPMALMOHHYIO Hasy maHHbIX
maTepuanon MOJIEBbIX

HAOIIOIEHHH ¢ MCMONL30BAHHEM
KOMIBIOTEPHON TEXHUKH

[1K-3.3 Bnaneer:

-MeTo/laMu nposeaenus padbor no
nosiesoMy cOopy OHONOrHUCCKHUX
mMarepualion s ueaei
MOHMTOPHHIA CPe/ibl 0OHTaHHUS

3Haer  MeTo/ibl
XpaHeHHs!
MHUKPOOPraHU3MOB
tenei MOHHUTOPHHIA
cpeabl  oburaHus o
MHKPOOHOAOIHHECKUM
nokasaresiaM, [pH3HAKH
BUJIOBOH MACHTHOUKALMH
MHKPOOPraHHU3MOB,
METO/Ibl MX H3MEpeHus H
fojcuera Uil Ledel
MOHHTOPHHTA cpe/ibl
oburaHus BOJIHbIX
OHONOrMUECKHX
pecypcoB,  OCOOEHHOCTH
MOp(OJIOTHH,
(uzuonorny U 9KOJIOIHH
OCHOBHbIX TPYII W BHIOB
MHKPOOPIraHU3MOB,
OCHOBbI  OMOCTATHCTHKH,
npUMeHsieMble 1S Leei
MOHHTOpPUHIA cpe/ibl
oburanus,  TpebopaHus
oxpaHbl Tpyja K pabore B
MUKPOOHOIOrMYECKOH

cbopa,

Jutst

nabopaTopHm

Ymeer NpOBOJIUTH
HabnoieHue, noacueT U
u3MepeHue

MHUKPOOPraH13MOB,
NoJIb30BaTHCA
COBpPEMEHHO#H
annaparypow,
NPOU3BOANTEL NOATOTOBKY
Guonoruueckux npod u

npenaparos K
KA4YeCTBEHHOMY H
KOJIMUECTBEHHOMY
aHaJInu3y, COCTaBIATH
OTUETHYIO
JOKYMEHTALHIO no
pesyabraram
SKCNEePUMEHTAILHOMN
paboTbl

Bnaneer MEeTO/laMH
nposejexus  pador 1o
NOJIEBOMY cOopy
OUOIOrHUECKHX
MaTepuanoB Ul UeleH
MOHHTOPHHIA cpebl

obuTAHKA

[ IpakTiko-
OPHEHTHPO
BAHHOE
3aJ1aHne




4. OBLEM U CTPYKTYPA JJUCHUTIJIMHbBI

Tpy10eMKOCTD IMCHHTLIMHBI COCTABIISCT 9 3aueTHBIX CJIMHHMILBL, 324 Haca.

HauMeHOBaHHUE TEM H/WIIH
pas/lesioB/TeM JIMCLUMITIHHBI

n/n

Cemectp

Henens cemecTpa

Konrakrhas pabora
o0yuaroLuxcs
C MearorH4ecKum
paboTHHKOM

Jlexkuuu

ITpakTHUYECKHE 3aHATHA
JlaGopartopHsie paboTh!
B hopMe NMpaKTHYeCKOH

NnoAroTOBKH

CamMocTosTeILHAA

pabota

MDopMbl TEKYLLETO
KOHTpOJA
YCMEBAEMOCTH,
dbopma
MPOMEKY TOHHOH
aTTecTaluH
(no cemecmpam)

1. [Ipeamer n 3agaun
MHEPOOHOI0THH,

Heropus passiTis
MHKPOOHOJIOTHI.

3HaucHUe MHKPOOPTaHiiIMoB

8 NPUPOIE W ACHIHN HEIOBEKA.

(20

CHeTeMaTHka MUKPOOPTaHi3MOB.
[punimnbl KiaccH(uKatim
MHKPOOPTanu3MoB, [Tpasnna
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YCTOHUMBOCTH MUKPOOPIaHiiMos,
TIpiHIMITEL PALHOHATBHOH
ﬂll'rllﬁi!u1'IIICOTE':[‘I{|IEIIIL
12 [TaTtoreHnocTs W BHPYICHTHOCTS 4 17 2 4 2
Daxrepuit. GakTopbl NATOTEHHOCTH.
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Hanuuue B aucunruinne KP -
Mroro 1no AMCUMILIHHE 36 54 27 sk3ameH (27)
Hroro 3a roa 3.4 72 108 90 ak3ameH (27),
ax3amed (27)
Cojpepxanne JeKIHOHHBIX JAHATHI MO JIHCHHIIHHE
3 cemecTp.

Pasaea 1. Ilpeamer u 3a1a4u MUKPOOHO/IOTHH. Wcropusi pa3sBHTHS MHKDPOOHOJIOTHH. 3nauenue
MHKPOOPIaHH3MOB B IIPHPOJE M JKH3HH HEI0BEKA.

Conepsanne pasjena. OTKpPeITHEC MHKPOOPraHW3MOB A. pan Jlesenrykom. Pons JLIlacrepa B
dopmupoBanu  MHKPOOHOJIOTHH. 3nauenne pabdor P.Koxa, M.beiiepunka, C.H.Bunorpajckoro,
J1.U.MBanosckoro, A.Kmoiisepa, A.dDnemunra. PasBuTHE OTeUeCTBEHHOM MUKpoOHosioruy. [ 1aBHbIe
HATIPABJICHNs. Pa3BUTHs COBPEMEHHOM mukpoOnosnoru, OCHOBHBIE METO/bI MHUKPOOHOJIOTHYECKHX
MCCIICI0BAHHH.

Pasnen 2. Cueremaruika MHKpooprannsmos. Ilpunuunsi KiaccupUKANHE MHKPOOPIraHH3MOB.
[paBiia HOMEHKJIATYPbI B HieHTHGUKAUHH.

Cojiepkanue pasaena. Mup MUKpOOPraHH3MOB, obluKe pu3HaKK U pasHoobpasue. 1IpoKapuoTHBIC 1
9YKapHOTHBIC MHKPOOPraHH3Mbl; CXO/ICTBO H OCHOBHBIC pasiuust. BHpYChl, OTHUMsA OT KIETOUHbIX
dbopm  ku3nu.  1IpHUHIMIIEL KJIacCH(UKALMH  [TPOKAPHOTHBIX  MHUKPOOPraHH3MOB. [TpaBuna
HoMeHKIaTypsl M mienTHdukamuy. [IpoKapuoThL XapakTepucTHKa OTAC/LHBIX TPy OakTepuit u
apxeit. Dykapuotsl. Kparkas XapakTepicTika rpuGOB, BOJAOPOCIIEH, IPOCTEHIIIHX.

Paszen 3. Modoiorusi, CTpoeHue H pasBUHTHE MHKPOOPTAHH3MOB.

Tema 1. [IpokapuoTHbIE MHKPOOPTraHU3MBI.

Copeprxanne TeMbl. Mopdosorus npokapHOTHbIX MUKpoopranu3mMoB. CTpoeHHUe, XUMHUYECKHH COCTaB
W (YHKUMH OT/ICIBHBIX KOMIOHEHTOB KIICTKH. Com3HCThIE CJIOH, Karcynbl W uexibl. Kilerounble
CTEHKH TPAMIIOJIIOKUTENIBHBIX W TPaMOTPHIATENILHBIX Gaxrepuit. JKryruku. [l Knerounast
mMemOpana W BHYTPHUKIIETOYHBIC MeMOpaHHBIE  CTPYKTYpbl. SlaepHblil  annapar. Pu6ocoMbI.
BHyTpUKIETOYHBIC BKIIOUCHHS. Crioco6bl pasMHOKEHHs. DHJI0CIIOPbI M JIPYTUE MOKOAIIHECH (GopMBL.
Tema 2. DyKapHoThl.

Copepanne Tembl. Mopdonorus JIpOXOKEH, MHULCIHATLHBIX rpuGoB, MHKpo(OpM BOJOPOCIIEH,
npocTeiinmx. XUMHICCKHH COCTaB U (hyHKIMH OT/EJBHBIX KOMIIOHEHTOB KIIETKH. [{MK/IBl pa3BUTHS U
Pa3MHOIKEHHE.

Pasjien 4. Ky abTHBHpOBaHHE H POCT MHKPOOPIaHH3MOB.



Copepzkanne pasaena. HakonureabHbie KyJAbTypbl W HPHHLAT SIEKTUBHOCTH. YHUCTBIE KYJIbTYPbI
MHKPOOPraHu3MoB. MeTo/bl NOJIy4CHHs 0 3HAUCHUE. OCHOBHBIE THITbI CPEJl, HCIOIL3YEMBIX JUIA
KYJILTHBUPOBAHUS MHKPOOPraHU3MOB. KynnTuBHpOBaHUE a’3poOHbBIX 14 aHadpOOHBIX
MUKpOOpPraHu3MoB. PocT MHKPOOPraHM3MOB. COariancupOBaHHbIH HecOanaHCcHpOBaHHbIH  POCT.
OCHOBHBIC [TAPAMETPbI POCTa KyJILTYP. [IepHOIMECKOe i HENPEPRIBHOC KyJIbTHBHPOBaHHE.

Pasen 5. Bausinne pakTopoB BHEUIHEH CPE/Ibl HA POCT MHKPOOPIaHH3MOB.

Tema 1. OTHOLIEHHE MHKPOOPTAHU3MOB K H3JIy4eHHI0 H TeMIIepaType.

Cojepkanne Tembl. Pajmanus, Xapakrep cc¢ JeHCTBUST HA MHMKPOODPraHM3Mbl, YCTOHYMBOCTD
MUKPOOPraHH3MOB K YJITPadHOICTOBBIM JIy4aM H HOHH3HPYIOLICMY u3ayuenuto. GoTopeaKTUBaLHUL.
PocT MHKPOOPraHH3MOB B 3aBHCHMOCTH OT TEMIIEPATYPhL. Teuxpoduibl, Me30( MBI B TEPMOGUITBL.
Tema 2. Binsinme roipocTaTHIeckoro H 0CMOTHIECKOTO AaB/ICHIS! Ha MHKPOOPIraHu3Mbl.
Cojepikanue TeMbl.  DKOQH3HOIOTUUCCKAE  IPYTITIEI MMKPOOPraHH3MOB [0 OTHOUICHHIO K
[HpOCTATHYECKOMY JaBieHnio. OCMOTHYECKOE JIaB/ICHHC. Ocobennoct ocMopuiIoB. [anopuisL
CriocoOb! OCMOPETYJISIIIMH Y Pa3HBIX MUKPOOPTraHU3MOB.

Tema 3. OTHOMIECHIE MHKPOOPraHH3MOB K MOJICKYJ/ISIPHOMY KHCI0POLY H KHCJI0THOCTH CpPe/ibl.
Copepxanue Tembl. A3podbl anaspoObl (0baMraTHbic H (hakyIbTATHBHBIC); AdPOTOJICPAHTHBIC
anaspobbl 1 MHKPOAdPOGHIIBL. BO3MOMKHBIC MPHIHHEL MHTHOMPYIOIIEro JISHCTBHS MOJIEKYIISPHOIO
KMCJIOPO/IA HA MHKPOOPraHU3MBbl. 3HaueHHE pH cpejtbl juis pocTa MHKPOOPraHH3MOB. Anmyroduibl,
HEHTPO(HIIBI 1 ATKATIOPUIIBL.

Tema 4. AHTUMHKPOOHBIE BEIECTBA.

Copepkanne  Tembl  [loHsTHE  «ITUTATCIBHBIC M anTUMHKpOOHbie  BemecTsay.  [Ipuposa
AHTUMHKPOOHBIX BEILECTB 1 00IACTH NX NPUMCHCHHL. AHTHOMOTHKH. MyTarcHbi.

Pasen 6. Iluranue MUHKpPOOPranu3MoB.

Cojep:kanne pasaena. OCHOBHBIC GHOreHHBIC OJEMEHTbl M MHKPOJIEeMEHTHI Wbl [HTAHHS
mukpoopranusmos. Potorpopus U xeMoTpous; aBroTpopus H reteporpodust; JMTOTPO(HS U
opranorpodus. Canpourh ¥ MapasHThl. [IpoToTpodbl i ayKCOTPOQbL. [ToroteHue pasHbiX BEHICCTB
ierkamu. Jluddysust v TpaHCIopT.

Pasznen 7. MeraGo/m3m MEKPOOPTralH3MoB.

Tema 1. JHeprernyecKue nNporecchl MUKPOOPraHu3mMos.

Copnepxanne Tembl. Criocodbl obecrnieuenusi dHeprucit. POTOCHHTE3 W XCMOCHHTES. bpoxenus.
XapaKTepucTHKA  MHKPOOPraHH3MOB,  BbI3hIBAIOUIMX pasuble Oposkenns. A3poOHOE  JIbIXAHHC.
AnadpodHOE JIbIXaHHE.

Tema 2. BuocHHTeTHYECKHE NPOLECCHI.

Cojepikanne TeMbl. ACCHMHISIMS  YIICKHCIOTHI aproTpodaMu ¥ rerepoTpodamH. YcBoenue
coemienuii azota. CUHTE3 OCHOBHbBIX OHOIOIMMEPOB. Perynsiims MeTadoIM3Ma.

Pasznen 8. M3MEHUHBOCTD H HACIEACTBEHHOCTH MHKPOOPTaHH3MOB.



Cogepzkanne pasaena. HacnecrBerHas M HEHACIC/CTBEHHAA H3MCHUHBOCTE. MyratonHas pupo/ia
wimenunBocTH. T1OMy/sMoHHas W3MEHYMBOCTh, PekomOMHaIms y [pOKapHOT: Tpanchopmarntusi,
TPAHCILY KIS, KOHBIOTIALHsL. PexoMOMHAINS M FeHeTHuecKHil anaim3 y ¢aros. [Tnasmub. [TousitHe o
TpaHcro3oHax. Menonb30BaHie BUPYCOB U MIasMHIL B FeHETHYECKOH MHIKEHEPUH.

4 cemecTp.
Paszen 1. Mukpodiopa okpy#aiomieii cpe/ibl: 104BbI, BO/IbI, BO3IyX4, OpraHu3Ma 4eji0BeKa.
Tema 1. MukpodJiopa nousbl.
Copepxanne  Tembl.  DakTophbl, BIMAIONAC  HA KAYECTBEHHbIH ¥ KOJMYECTBEHHBIH COCTAB
MHKpOQIIOPBI 110UBbL. DH3MONOrHUECKHE IPYIIbl MHKPOOPraHH3MOB HOHUBbL [TouBa KaK MCTOYHHK
nepesadu Bo30yuTenel HHOEKIMOHHDIX sabonesanuii. Camoouninenue nousbl. CanurapHas OUCHKA
TIOUBBI.
Tema 2. Mukpoduiopa BoabIL.
Conepsanne TeMbl. MUKposiopa BOJ0EMOB: ayTOXTOHHAS. AJLIOXTOHHAS. daxTopsl, BIMAIONME HA
KAUeCTBEHHBIN M KOJIMUECTBEHHbIH COCTAB MUKPO(IIOPbI BOJIBL. Canpo6rocts. COBPEMEHHBIE CIOCOOEI
ouncTkH Bojbl. CaHUTapHO-0aKTEPHOIOrHYECKOE HCCIICTIOBAHNE BO/IBL.
Tema 3. Mukpoduiopa Bo3ayxa.
Cojepsxanue Tembl. Mukpodiopa armocepbl. Mukpoguopa BO3JyXa 3aKphIThbIX MOMEIIEHHH.
Brosnornueckie aspo30sii. CaHITapHO-MHKPOOHOJIOrHHIECKOE HCCIIEIOBAHHE BO3/lyXa.
Tema 4. Muxpod.iopa OopraHusMa 4eJI0BEKa. PespjieHTHAs M TPAH3MTOPHAs MHKpodopa.
Mukpodiopa KOXKH, JIBIXaTelIbHBIX HYTEH, MHICBAPUTEILHOTO TpakTa. DYHKIMH HOPMAIBHOH
mukpoduopsl. Jlucdakrepros.
Pazaen 2. Yuacrie MHKPOOPraHM3MOB B OHOTCOXHMHYECKHX HHIJIAX a307T4, cepbl, hocdopa u
KeJresa.
Tema 1. [Ipepamnienne MUKPOOPTraHH3MAMH OPraHH1ECKHX 1 MHHEPAJLHbBIX COCIMHEHNI a30Ta.
Conepxanne Tembl, [7100a1bHBIH MK coeaMHenuit a3ota. Buonornyeckas puicanus armocepHoro
azora. AmMonndukanms. Hurpudukarms. Jlenutpudukarimsi.
Tema 2. Tpancdopmaisi coeIMHENHii cepbl faKkTepuIMH.
Cojep:kanue TeMbl. BHOTCHHBIH MK coeuHenmii ceppl. OKHMCICHHE COEAMHCHMH CEpBI.
BoccTaHOB/ICHHE HEOPraHUYECKHX COC/IMHEHUI CEPBI.
Tema 3. IlpespanieHue MEKPOOPraHH3MaMH coesunenuii gocdopa.
Cojepikanne TeMbl. BHOTCHHBIH  ITHKII coemuuenuii  pocdopa. IlpesparieHne OpraHHHCCKHX
coeunenuit pocdopa. IpespaiueHne HeoOpraHHICCKUX coeunennit Gocdopa.
Tema 4. Yuacrue 6aKrepui B nipespameHinn coeHHEHHIT 7Kes1e3a.
Cojiepskanue TemMbl. BHOTOTHYCCKUH MK npespaiennii Kenesa. OKucieHue COe/IMHEHNH JKese3a
KelezobakTepusiMi. BoccTaHOBICHHE OKHUCIICHHBIX coeHeHnH xkesesa. OKUCIeHHe OpraHHiecKux

COEIMHEHHH JKele3a.



Pasjen 3. dranbl pasBHTHS BUPYCOJIOTHH.

Cojepxanue pasaena. [lepsbiii 91arn: 0cHOBONONOKHHK BUpycosornu JI.W.MiBaHOBCKMI (OTKPBITHE
Bupyca Tabaunoii mozauku), ®.jr ppensb (otkpbiTHe 6axTepuodaros), J. I'yanacuyp (Hcnonb3oBaHue
KYPHHBIX SMOPHOHOB JuIsl Bblienenns Bupycos), Jik. Duzepe, @. PoGbusc, T. Yosuiep (cosnanue
OJIHOCIIOHHBIX KYJIBTYP KIeToK). Bropoii stan: M. Bopuec i H. Pyck (anexrponnblii Mukpockorr), X.M.
Temun n J1. Bairumop (o6parnas Tpanckpuntasa). Tperuit oran: T.0. Jlalinep (OTKpbITHE BHPOHJIOB),
C. [py3unep (OTKpBITHE PHOHOB).

Pasnen 4. Ocobennocrn Kaaccnpuranun Bupycos. OCHOBHbIE KPHTEPHH TAKCOHOMUYECKOI
KJACCH(PHKAIIMH BUPYCOB.

Copepxanne pasaena. [apcrso Vira. OcHOBHbIE KPHTEPUH KIACCH(UKALIMH: THII HYKJICHHOBOH
KUCJIOTBI, €€ CTPYKTYpa, KOJIHYeCTBO HUTEH, 0COOEHHOCTH BOCIIPOH3BO/ICTBA BUPYCHOTO FEHOMA,
pazmepbl 1 MOP(OJIOTHS BUPUOHOB, KOJUYECTBO KAIICOMEPOB U THIT CHMMETPUH, HAJIHYHE
CylepKancuia, 4yBCTBHTEILHOCTE K XHMUYECKUM arcHTam, aHTHICHHBIC CBOHCTBA, TPOIIH3M K
TKaHsIM ¥ KJIeTKaM i p.. Takconomuueckne Kareropuu: Buj (Species) —> poa (Genus) —>
noacemeiictso (Subfamilia) —> cemeiicto (Familia).

Pazaen 5. Mopdosorus Bupycos. THibl B3anMoaeHCTBHS BUPYCA ¢ KJIETKOH.

Copep:xanne pasaeaa. @opma supronos, nx pasmepsl, JIHK- u PHK-coznepikainuie Bupycer,
[POCTHIE M CHOXKHBIE BUPYCHI. 11poj1yKTHBHBIN, a00OPTUBHBIH U HHTETPATHBHBIH THIIbI
B3aUMOJICHCTBHS BUPYCa ¢ KIETKOM. JIN3bIOHKTHBHBIH c1I0c00 pernpoyKInH.

Pazaea 6. Ipupoaa, Mopdoaorust H 0CHOBHBIE CBOiicTBA HakTEpHO(AroB.

Coaepacanue pazgena. Mopdonorus u pasmepbl Gakrepuodaros, HX XUMUYECKHI COCTaB,
pPe3MCTEHTHOCTh. BupyientHbic #  yMmepeHHbie (aru. Jlusorenus. darosas KOHBEPCHL.
[IpakTHyeckoe HCIOIb30BaHKE Paros.

Paszjea 7. MeToabl KyJbTHBHPOBAHHSI BHPYCOB.

Conepxanne pasjgena. OCHOBHBIE METO/BI  KYJIBTHBUPOBAHMS BHPYCOB! 1) OuONOrMYecKH —
sapakeHne  1abOpPaTOPHBIX IKMBOTHBIX; 2) 3ap@keHHe KyPHHBIX MOPHOHOB; 3) HMCIO/b30BaHHE
KJIETOUHBIX KY/ILTYP.

Pa3sjen 8. MnjmKkanust 1 HeHTHQHKALMS BHPYCOB.

Copep:xanne pasaena. Llpronaruueckue >pQexTbl BAPYCOB. 3 THIA IMTONATHYCCKOrO addexra
BUDPYCOB:  LMTONMTHYECKUH, TPaHCHOPMUPYIONMH, — MHAYKTHBHBIH. Peakius remMaacopOIiH.
Bhisienue 10 BeTHOH npobe. BhisBieHue 10 BHYTPHKJIETOUHBIM BKIIOYCHUM. BblgBieHHe ¢
oMOIIBI0 npsmoit PUD. Brissienue 110 obpazosanuio Onsiek. OOHapykeHne BUpYca B KyPHHBIX
OMOpHOHAX: BBIABJICHME 110 H3MCHEHHMIO HA XOPHOHAIAHTOMCTOH —000JIOYKE, —peaKims
reMarrmoTHHaluE. MeHTHHKaIHs BbIICIEHHbIX BUPYCOB MO aHTUIEHHON CTPYKType (peaKius
HelTpaIM3aluy, PEeaKins TOPMOKEHHUS TeMarrIlOTHHAIMK, PEAKIUs TOPMOKCHHS remajicopoLun).

CeposlornyecKHe METO/bI JIMArHOCTHKN BUPYCHBIX HH(EKIIHH.



Pasaen 9. buorexnoiorus, ee 3a/la4u M JIOCTH/KCHHS.
Cojepaanne pasjesa. Memko-papManeBTHIeckoe, NpoAoBOILCTBEHHOE, CEJILCKOXO03AHCTBEHHOE
H 9KOJIOrHYECKOE HalpaBlIcHUA B OMOTEXHOJIOIHMH,
Paznen 10. [Housrrue 0 XuMuHoTEpanuu. AHTHONOTHKH, HX KiaccupuKanusi.
Cojpepxanne pasaena.  [lpupojnbic ¥ CHHTCTHHCCKHC anTnOoroTuku. Mctopust OTKPBITHA
[IPUPO/HBIX  AHTHOHOTHKOB. Knaccudukauns aHTHOMOTHKOB 110 XUMHYECKOH CTPYKTYPE,
MEXAHH3MY, CIIEKTPY M THITY JACHCTBHUSL. CriocoObl MOJIy4CHHUS.
Pazaea 11. Mexanu3smbl JIEKApPCTBEHHON YCTOHYHBOCTH MHKPOOPIaHHIMOB. I pyuHIHIb]
PAHOHAIBHOIT ANTHOHOTHKOTEP AN,
Cojepskanue  pasjaena. [lpupojnas u npuobpeTeHHas yCTOHYMBOCTE MHKPOOPraHM3MOB K
JIeKapCTBEHHBIM  TperiaparaM.  ['CHETHHECKHE  OCHOBEI MPUOOPETEHHOH — PEe3HCTEHTHOCTH.
Mnxpo{iuo.rromqecmﬁ, (apMaKoIOrH4eCKuid, KIMHUYCCKHH, UAEMUOIOTHISCKU I H
(papMalCBTHUECKHI TIPHHIMIIBI AHTHOHOTHKOTEPATTHH.
Pasaen 12. [laToreHHocTs 1 BUPYJICHTHOCTH HaKTEPH. MdakTOpbl NATOreHHOCTH. AHTHIEHbI
OAKTEPHATLHOM KIIETKH,
Conep:kanne pazaeia. DakTopbl MATOreHHOCTH: aAre3us, KOIOHM3ALMIL, WUHBa3Hsl, arpeccus.
JK30TOKCHHBI 1 JHJIOTOKCHHBI, HX cBoiicTa. KonudecTBeHHbIC MOKa3aTell BUPYICHTHOCTH.
Pazaen 13. JIMarHoCTHKYMbl, HMMYHHbIE CHIBODOTKH, BaKIHHBL Ux mnouay4denHe H
npHUMeHenHe.
Copep:kanue pasaena. Tumpl JHArHOCTHKYMOB, MX MOJIYHICHHC H npumeHenne. MIMMyHHBIC
CHIBOPOTKHM, HMX KiaccuuKaius, NONyueHHe M HPHMCHCHHC. CospemenHas KIaccupuKanms
pakiui. TpeGOBaHMsL, IPEABSBISEMbIC K COBPEMEHHBIM BAKIIMHHBIM [PCIAPATAM.
Cojtepskanue 1a0opaTOPHbIX 3AHATHI 110 AHCLHILTHHE.

3 cemecrp.
Pazjen 2. CucreMaTHKka MHKPOOPIraHH3MOB. IpuunHnL KiaceuGpukanus MUKPOOPraHu3MoB.
ITpaBuiia HOMEHKJIATYPbI H wieHTHQHKAIHH.
Cojeprkanne JabOPATOPHBLIX 3aHSTHI 10 pa3jiey. I'py1ibl MHKPOOPraHH3MOB, OTHOCSIIHXCA K
oObexTaM MukpoOuosioru. CucTemMaTnKka u wiaccuukaiysi GHONIOrMIECKIX 0OBEKTOB. JlocTonHCTBa
M HENOCTAaTKH TPUMEHSEMBbIX B HACTOSALICC BPEMsA criocoboB  kiaccuukamd U CHCTEMATHKH
MUKPOOPraiu3moB. OTHums MPOKAPHOTOB, BKIFOYCHHBIX B PAsHAIC JIOMEHBL.
Pasnen 3. Modoiorus, CTpoeHHe U PasBHTHE MHKPOOPTAHH3MOB.
Tema 1. [IpokapuoTHbie MHKPOOPIaHN3MBL
Copnepikanne  J1a00PATOPHBIX sapsiTmit mo  teme. Mopdonorus  OCHOBHBIX — I'PYIII
MPOKAPUOTHUECKMX MHKPOOPraHu3MOB. Crpoenue GakTepHaIbHOH KIETKH. MukpoOunonoruyeckas
nabopatopus U npasuia paGoTel B HEH. Vizyuenue MOPGOJIOTHH U [ATOIOTMH MHKPOOPraHU3MOB

MeTO1aMHi MHKPOCKOITHH. MeTobl IPUTOTOBJICHHA npenaparon JKUBBIX KIIETOK MHKpOOpFaHH'jMOB



JUTsl MEKPOCKOTIHH. MeTO/1bl ITPUrOTOBICHHS OKPAICHHDBIX npenaparoB KJIETOK MHKPOOPraHH3MOB
JUISE MMKPOCKOITHH.

Tema 2. DyKapHOTbI.

Cojtepakanne J1adopaTopHbIX sansiTHii 1o Teme. Wsyuenue mopdonoruu rpiuboB u NPOCTEHITAX
[OCPEJICTBOM CBETOBOH MUKPOCKOIIHH.

Pazien 4. KyibTHBHPOBAHHE H POCT MHKPOOPTAHA3MOB.

Copepkanune J1a00paTOPHLIX saustTHii 0 pasaeny. MeTojibl CTEpUITH3AIMH HTATEILHBIX CPeL 31
nocy;isl. Tlonydenne HAKOMHTEIbHBIX H GHCTBIX KyJIBTYP MHKpOOpranu3mMoB. KojmuecTBeHHbIH
yUET MUKPOOPraHH3MOB.

Pasnen 5. Bansinne GpakTopos BHENIHEH CPE/Ibl HA pOCT MHKPOOPIraHH3MOB.

Tema 1. OTHOIICHHE MHKPOOPraHH3MOB K H3/TyYeHHIO H TeMIICPaType.

Cojepzkanue J1a00pATOPHBIX 3aHSTHH 10 Teme. [TocTaHoOBKa OSKCIIEpPUMEHTa 0 BbIACHCHHIO
ONTHMAILHBIX TEMIICPATYPHBIX YCIOBHI /Ui pocTa ONpeeICHHbIX BHAOB Hakrepuii. [locraHOBKa
IKCHEPUMEHTA 110 JI0KA3aTCILCTBY ryOUTEILHOTO JICHCTBUS Y®-nyuei Ha GaKTepuu.

Tema 3. OTHOMEHIE MHKPOOPIrAHH3MOB K MOJICKY ISIPHOMY KHCJI0POLY H KHC/IOTHOCTH CPe/Ibl.
Cojeprkanue J1abopaTOPHBIX 3AHATHIL 110 TEMe. Bhiie/ieHue U3 MPHPOHBIX CyOCTpaToB (HAapUMep
W3 1109BBI) A9POOOB K AHAPOOOB ¢ YUETOM HX 0COOCHHOCTEH.

Tema 4. AHTUMHKPOOHBbIE BELECTBA.

Cojepkanne 1a60PATOPHBIX 3AHSITHI 10 Teme. Onpe/ie/ieHHe  YyBCTBUTE/IbHOCTH Oakrepui K
aHTHOMOTHKAM.

Paszpen 6. Iluranne MHKPOOPraHu3mMoB.

Copepikanue J1a00PATOPHBIX 3AHATHIT 110 pasjey. OCHOBHBIE KOMITOHEHTBI MUTATEIBHBIX CPE.
Knaccudukaius [MUTATCIBHBIX  CPEL. VenoBust KYJTbTHBHPOBAHMS a3POOHBIX M aHa’POOHBIX
MHKPOOpraHnu3MOoB. XpaHeHHe MUKPOOPraHH3MOB.

Pasuen 7. Merabo1M3M MUKPOOPIaHH3MOB.

Tema 1. JHepreTHYECKHE NPOLECCHl MHKPOOPTaHH3MOB.

Copepxanne J1ad0paToOpPHbIX samsiTHii mo Teme. Mojounokucioe Gpoxkerue. MacisHOKHCI0E
OpozkeHue.

Tema 2. bnocHHTETHYECKHE TPOLECCHI.

Conepxanne J1adOPaATOPHBLIX sapaTuit mo Teme. OmnpeeieHne ¢u31u0s10r0-OHOXUMHIECKAX
CBOMCTB MHUKPOOPTraHH3MOB.

Pasnen 8. U3MeHUYNBOCTL 1 HACICAICTBCHHOCTD MHKPOOPraHu3MoOB.

Cojieprkanie Jad0paTopHbIX 3aHSITHI 110 pasacy. MyTariiu 1 0cOGEHHOCTH HX (PEHOTHITHHECKOTO
NPOSIBJICHAS Y MHKPOOPraHW3MOB. Jlucconuanyst IIpH KyJIbTHBHPOBAHHH OaKTepHid.

4 cemecrp.

Pasien 1. Mukpog.iopa oKpysKaiouieii cpejibl: 104Bbl, BOABI, BO3AYXA, OpraHi3Ma 4e/10BeKa.



Tema 1. Muxpodiopa no4Bbl.

Cojtepikanue Ja0opaTOPHbIX 3aHATHI 110 Teme. KauecTBeHHO-KOJIMYECTBEHHBIN ydeT MUKPO(IOpb
[1OYBBL.

Tema 2. Mukpod.iopa Bo/ibl.

Coaepsranne J1ad0paTOpHbIX sansThil 10 Teme. KonmnuectenHblil yuer Gaxrepuii B 1podax BOJbL
OnpejieieHHe THTPA M HHJIEKCa KMIIEUHOMN [ATOUKH.

Tema 3. MukpodJiopa Bo31yxa.

Copep:kanne 1a00pATOPHBIX 3aHATHH 10 TeMe. Onpenenenne MHKpOOHOH 0OCEMEHCHHOCTH
BO3JLyXa.

Paznen 2. Yuacrie MEKPOOPTrAHH3MOB B OHOICOXHMHYCCKHX HHKIAX a30Ta, cepol, pocdopa u
AKeae3a.

Tema 1. Ipespanienne MUKPOOPraHU3MaMH OPraHH4CCKUX H MHHEPAJILHBIX COS/IHHEHHI a30Ta.
Copep:kanne Ja0OPATOPHBIX 3aHATHH 1O TEME. [Tonyuenue HAKONMTEIBHOH —KYIbTYpbI
JEHHTPHPUIHPYIONTHX OaKTepHii.

Tema 2. Tpanchopmanust COCIMHEHMI cepbl DaKTepUSIMHU.

Copepkanne Ja0OPATOPHBIX 3aHSTHI 10 TeME. [Tonydenue HAKONMTEIBHOH — KyJIbTYpbI
cysbdarpeyIHpyIonux OakTepH.

Pasnes 3. Drannpl pa3sBHTHS BHPYCOJI0THH.

Copepskanne J1a00paTOPHbIX 3aHsITHil 10 pasjiesy. OCHOBHBIC OTKPBLITHS B o01acTd BUPYCOJIOTHH,
naumnnas ¢ pabor Msanosckoro JI.M. # 1o HacTOSIIEE BPEMIL.

Pazne 4. OcobennocTn Kiaaccupukanui BHPYCOB. OCHOBHBIC KPHTEPHH TAKCOHOMHYECKOH
KiaaccH( KA BUPYCOB.

Cojeprkanie JadopaTOPHBIX 3AHATHIL 110 pasjey. CocraBjeHue U aHauu3 TabJmiibl 110
KiracCH(pHKau BUPYCOB.

Pa3ien 5. Mopdoaorust Bupycos. Thibl B3AHMO/ICHICTBHS BHPYCA ¢ KJIETKOM.

Coneprxanne J1ad0paTOPHBIX 3AHSITHI 110 pasjenry. BeimoMHUTE PUCYHKH 110 mMop(OJIOrun BUPYCOB
1 OCHOBHBIM THIIAM B3aHMOJIEHCTBHS BUPYCA C KICTKOH.

Pasnea 6. [Ipupoa, Mopgo/iorusi H 0CHOBHbIC cBoiicTBa DakTepuodaros.

Coaepskanne  J1aDOpaTOpPHBIX sapsiTHit o paspery. JIusorenms.  ®arosas  KOHBEPCHS.
[IpakTHuecKoe UCIOIL30BAHHUC (aros.

Pasnen 7. Meroabl KyJAbTHBHPOBAHHSI BHPYCOB.

Cojiepskanue Ja6opaTOPHBIX 3aHsTHI 110 pasiey. OCHOBHBIE METO/1bI KY/ILTUBHPOBAHUS BUPYCOB.
Pasaen 8. Mnamkanust 1 paAeHTHOHKAINS BUPYCOB.

Conepanne 1a00paToOpHLIX sapsiTuii mo  paspedy. LlpTonarndeckue 3(¢exTbl  BHPYCOB.
buskooOpasosanne Bupyca. Tenbla BKJTIOUCHHI BUpYCOB. Peakius remMajcopOouuy. [{BeTHas

npoba. Peakius reMarrjiioTHHAIH. Peakiust HelTpaliM3alnu



Pasnen 9. bnorexnoorus, ee 3a1a4u 1 10CTHKCHHASL

Cojepxanne JabOpATOPHBIX 3aHSTHI 10 pasjely. UsyueHue MpojyKTOB, M[OJy4aeMbIX C
[HOMOIIBIO OHOTEXHOJIOTHM M MCIIOIb3YEeMbIX B MEUIHHE, BETCPUHAPHH M CEIHCKOM X035 CTBE,
[UIIEBON TIPOMBILIICHHOCTH, XMMUYECKOH MPOMBIIUICHHOCTH, YHEPreTHKE H Jp. [Tpumenenme
Gaxrepruo(aros B 'eHHOH HH)KEHEPUH H OMOTEXHOJIOTHH B KAYECTBEC BCKTOPOB JUL MOy YEHHS
pekombunanTubix JIHK.

Paszaea 10. [ousitue 0 XuMHoTepanuu. AHTHOHOTHKH, HX KJIaccH(pHKALHA.

Cogepkanue 1a00PATOPHBIX 3aHSITHH 110 pasjeny. Knaccuduxaius aHTHOMOTHKOB 110
XMMHYECKOMY CTPOEHHIO, 110 MEXaHHU3MYy JICHCTBUS, 110 CTIEKTPY neiicteusa. CrniocoObl MOIy4YeHUs
aHTHOMOTHKOB.

Pazmean 11. Mexanusmpl JIEKAPCTBEHHOH  YCTOHYHBOCTH  MHKPOOPraHH3MOB. [ puHMnbI
pANHOHAILHOH AaHTHOHOTHKOTCPAIIHH.

Conepkanne J1abopaTOPHBIX 3AHITHI DO pasaey. [Tpupojanast 1 npuoOpeTeHHas JeKapCTBeHHAs
YCTOHUMBOCTE MHKPOOPTraHU3MOB, €€ MCXaHH3MBI.

Pasnen 12. IlatorenHocTs M BUPYJIEHTHOCTH Oakrepuii. DAKTOPHI HATOICHHOCTH. AHTHI€HbI
OaKTepHAIBLHOH KIETKH.

Copepxanne J1ab0paTOPHLIX 3aHSITHIT 110 pasaeTy. [Tpuposa, CBOHCTBA M NOJTy4CHHE TOKCHHOB.
Pasznen 13. JlHarnocrukymMbl, HMMYHHbIE CHIBOPOTKH, BAKIIHHBL. HUX nosyyeHue H NnpuMeHeHHe..
Cojepaanne JabopaTOPHbIX 3AHSITHI 110 pasaeny. MeTob! OJIYHEHHS U IPUMECHEHHUS
JIHArHOCTUKYMOB, MMMYHHBIX CbIBOPOTOK M BaKIHH.

5. OLIEHOYHBIE CPEJICTBA JIJIs1 TEKYIIEIO KOHTPOJISA YCIIEBAEMOCTM,
[IPOMEKYTOYHON ATTECTALIUM 11O HTOI'AM OCBOEHMS IMCIUIIJIMHBI U
YYEBHO-METO/IMUECKOE OBECIHHEYEHHE CAMOCTOSITEJIbHOU PABOTbI
CTYJAEHTOB

3 cemecTp.
5.1. Texymuii KOHTPOJIb YCIEBACMOCTH

Bonpoch! k peiirunr-konrpoino Nel.

1. Tlpeiamer u 3aj1aun MUKpOOHOJIOTHH, €C MECTO U pOIlb B COBPEMEHHOH OHONIOTHH.

2]

Wcropust pasBUTHs MEKpoGHosoriu. Briaz JI. [acrepa, C.H. Bunorpazcxkoro, P. Koxa.

(oS

3HaueHHe MUKPOOPTaHU3MOB B IPUPOJIC M JKU3HH HEJIOBCKA.
4. Tlpuxuuibl Kiaccu(pUKalLMK MHKPOOPraHU3MOB. Kakue mnpu3HaKy Jie)KaT B OCHOBC

MoCTpoeHus KiaccuuKalin MUKpoopI ‘aHU3MOB?

‘:.}l

Apxen. OcoGeHHOCTH (H3HONIOTHH, FKOJIOTHH.
6. Jlaiite CpaBHUTEIBHYIO XapaKTEPUCTHKY OYKapHOTHBIM M IIPOKAPUOTHBIM  KIICTOYHBIM
OpraHu3aLusim.

7. Mopdonorus Gakrepuii (hopma, pasmep)
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Kakie crnocobbl AKTUBHOIO IEPE/IBHIKECHHS BCTpEYaloTCs y [POKApHOT. Mexanusm
JIBUIKCHUS.

[TiiM, X 3Ha4eHHue.

XapakTepHCTHKA KJIETOUHbBIX CTEHOK pasHbIX TPyl Gaxrepuit. VIx 3HaueHue JUis

JKNBHEICATELHOCTH OaKTepHid.

. Kaxumu criocodamu pasMHOKaIOTCH MUKPOOPTaHH3MbI. [IpuBeuTe NpUMEpBL.
. CriopooGpasosanne y Oaxrepuii. CtpoeHue Crop.

. Karicynbl GakTepuii, HX XHMAYCCKHH COCTaB 1 (yHKLMH.

_Coctas, GyHKIMK U CTPOCHHE IIUTONIA3MATHYCCKOH MeMmOpanbl OaKTepui.

. Tpancnopr seuects yepes LIIIM. Mcnonb30BaHue MUKPOOPraHu3MaMH

BBICOKOMOJICKYJISIPHBIX HEPACTBOPUMBIX COCIAMHEHUH.
Kaxue BHYTPHIIIA3MaTHUECKUE CTPYKTYPbI BCTPEHAlOTCH Y Oaxtepuii (MpUBEIUTE
npumepsbl). X QyHKIAH.

Oprasusanys FeHeTHYECKOro MaTepuala npokapior. Hyxneoun Oaxrepuid. [LnasMubL.

Bonpockl K peiiTHHI-KOHTPO./TI0 Ne2.

(]
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12.
13:
14.
13,

16.
17

18.

Kakue criocoObl TUTaHus XapaKTepHbI UL MHKPOOPraHH3MOB?

daxTopsl POCTa MUKPOOPTaHHU3MOB.

Kakosa norpebHOCTb MUKPOOPIraHH3MOB B C,0,H,S?

Ha Kakue CPYIIb 1T MHKPOOPraHU3Mbl B 3aBUCAMOCTH OT HCTOUHMKA HCIIOJIB3YEMOH
UMM dHEprun?

Yo Takoe XeMOCHHTE3?

Kakie THIBI THTATENBHBIX CPEeJl UCTIONB3YIOT JUld KyIbTHBUPOBAHHS MHKPOOPIaHH3MOB?
Uto Takoe unctas KyJpTypa? Uem oriHuaeTcs Yncras KylbTypa o1 HAKONUTENBHOMH?
OxapakTepH3yiiTe pocT KyJIbTyp IIpH MEPHOAHYCCKOM KyJHTUBUPOBAHUH.

B uem CyIIHOCTb HENPEPBIBHOIO KyJIBTHBHPOBAHUA Haxrepuit?

[TepeunciuTe OCHOBHBIC YKOJOrHYECKHE MPYIIIIBL HaKTepHii 110 OTHOLICHHIO K TEMIIEpaType.
[losicHHUTE TIOHSTHE «KapAMHAIbHBIC TEMIICPATYphI».

B yeM CYIIHOCTD AN Taluy TCHXPOQHIBHBIX K TepMO(HITbHBIX OaKTEPHi?

[lepeunciiuTe HKOJIOrHUECKHE IPYIITIbI GakTepHil 110 OTHOIIEHMIO K KHCIIOTHOCTH CPE/IbI.
KakoBbl 0COOEHHOCTH ranoQpuIbHbIX GakTepHii?

B yeM COCTOMT CYIIHOCTH OCMOPETYJISALHH Y Gaktepnii? Kakue BewiecTBa BHITOJHAIOT Y
fakrepuil pyHKIHMIO OCMOITPOTEKTOPOB?

Kakum 00pazoM BiseT Ha OakTepuy 3eMHOS TArOTeHUE?

Biusior M Ha OAKTEpUH MArHUTHBIE TOJS? Kakue MHUKpOOpraHusMbl OTHOCHAT K
mMaraurobakTepusam?

KaxoBa ycTOHYMBOCTh pasjiniHbIX fakTepuii K II0BBILICHHOMY JlaBJieHuIo?



19.

[TepeuncanTe KONOrMYECKHe TPyNnbl GAKTepuil 10 OTHOMIEHHMIO K KHCIOopody. Kakumu

MeXaHu3zmMaMu 00YCIIOBICHa TOKCUYHOCTh MOJIEKYJI KHCJIopoia’

20. HazoBuTe OCHOBHBIE MEXaHH3MbI 3alIIMThl aHA?POOHBIX OAKTEPHH OT KHCIOPO/a.

21. KakoBbl criocoObl HCHoib30Banus OAKTEpPUsIMH SHEPIHH COJHEUHOI0 H3Ty4eHHMs !

22.B  uem sawmouaercs oQQexT AeHCTBHS  yIbTPadUOIETOBOrO — M3JIyueHHs  Ha
MHUKPOOPraHu3Mb1?

23. Kakoe BIMSAHME OKA3bIBAET pajMallds HA MUKpoopraHu3Mmbl? Kakue jiydu BBI3BIBAIOT HMX
rudens?

Bonpocs! K peiiTHHr-KOHTPoi0 Ne3.

1. Yro Takoe xkarabosnmsm u anaboau3m? OxapakTepu3ynTe CBA3b MEIKIY HUMH.

2. Poub pepmeHTOB B META0OIM3ME MUKPOOPIraHA3MOB.

3. Kak ocyliecTBisioTcs FTeHeTHUECKHE peKoMOUHALMK DakTepuii?

4. Kak npoucxoaut tpancopmanus y 6axrepuii? [Ipueante npumepsl.

5. Kak npoucxojuT TpancayKius y 6axrepuii? Yem ornuuaercs cnenuduyieckas TpaHCAYKIMs
OT HecrenupuIecKoi?

6. CriocoObl MOJYYEHHs] SHEpPrHH MHKpoopraHusmamu. Jlaiite XapakTepHCTHKY O9THM
IPOIECCAM.

7. Paznuuns B crioco0e MOIYYEHUS SHEPrHU TIPH a9poOHOM H aHadPOOHOM JIBIXAHUH.

8. JlaiiTe XapakTepUCTHKY MOHsTHIO «Oporkenue». Yem orindaercs OpoxkeHne or a’pobHOI0
Jbixatus?

9. OnuuIUTe XUMH3M CIIHPTOBOTO GposkeHus.. MHKPOOPraHU3Mbl CITHPTOBOIO OPOKEHHS.

10. TomModepmeHTaTHBHOE — MOJNOUHOKKCIOE — Opokenue. B weM  cocTOMT — OTIMYHME
roMo()epMEHTATHBHOTO ~ MOJIOYHOKHCIOr0 — OpoeHus — OT rerepo(pepMeHTaTHBHOTO?
XapaktepucTHka Bo30y IMTesICH.

11. B 0cHOBE KaKMX TEXHOJIOTHUECKHMX MIPOLIECCOB JIGKHUT MOJIOUHOKHCIOE Opoxkenune?

12. Kakue rpynibl MHKpPOOPraHH3MOB sABAsIOTCS poroTpodhamu?

13. Onumure MexaHu3Mbl (OTOCHHTE3a y OakTepuif, OCYLIECTBISAIONMX OKCHTCHHBIH H
aHOKCUTEeHHBIH QoToCHHTES.

4 cemecrp.

Bonpocsl k peitruar-xonrposaio Nel.
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Muxpodiopa armocdeps! (pe3uieHTHAs U TPAH3UTOPHAs).
Mukpodiopa Bo3/1yxa 3aKpbIThIX TOMEUICHUH.
buosoruyeckue aspo30Jiu.

Wudexinn, nepelatoimecs: BO3/y IHHO-KareIbHbIM Iy TEM.
CaHuTapHO-MHKPOOHOIOrHYECKOE HCCIICIOBAaHHE BO3TyXa.

OuucrKa BO3jyXa.



14.

13.
16.
78
18.
19.
20.

30.
3.
Je

33.

(DaKTOpb{. BIIMSIIOLIHUEC Ha KAueCTBEHHBIA M KOJIMYECTBEHHBIH CcoCTaB MHKPOOPrannu3sMoB
MOY4BbIL.
Du3KOJIOrHYeCKHe I'PyIibl MUKPOOPIraHH3MOB IHOHUBLIL.

ITouna, KAK MCTOYHHMK Mepenady Bo30yureneil HHPEKIMOHHBIX 3a00IeBAHUH.

. TIpoitecchl caMOOYUILIEHHS ITOUBBL.
. CanurapHasi OLEHKa ITOYBbL.
. MuxpodJiopa Boj10eMOB (ayTOXTOHHASA U AJJIOXTOHHAs ).

.(DaKTO]Jb[, BJIIMSAIONIME Ha KaueCTBCHHbIA H KOJIMUECTBEHHBIH COCTAB MHKPOOPraHMU3MOB

BOJI0EMOB.

Caripo6GHOCTh. 30HbI BOJOEMOB 110 CTENEHH MUKPOOHO#H 3arpsA3HCHHOCTH.
Poiib BOJIBI B pactipocTpaneHuy 3ad0eBaHuii YeioBeKa.

CoBpeMeHHBIE COCOObI OYUCTKH BOJIBL.
CanurapHo-6aKTepHOIOrHIECKOe HCCIICI0BAHUE BOIBL.

Mukpodiopa Opranu3ma uesioBeka (pesuIeHTHas 1 TPaH3UTOPHAS).
Mukpodaopa koxu. CaMOOUHIICHHE KOIKH.

Mukpodiiopa JbIxaTeabHbIX MyTeH.

. Mukpodiiopa nuieBapuTeIbHOIO TPAKTA.

. DYHKIMA HOPMAJILHOH MUKPO(JIOPBI OPraHu3Ma YeI0BeKa. JlucHaxkTepuos.

. HazoBuTe OCHOBHBIE IPYTITbI a30T(HHKCHPYIOMINX MUKPOOPraHU3MOB.

. B uem cymuocTs cumMOKM03a pacTeHHii ¢ a30THUKCHPYIOMIMMHU GakTepusiMu?

. Kakue pacteHns BCTYMAlOT B CHMOMOTHYECKHE OTHOILICHHUA C KITyOeHbKOBBIMA OaKTepusMu?
. Kakne MUKpOOpraHu3Mbl BBIIOJIHAIOT aCCOLUATHBHYIO asordukcaruio?

. HazoBuTe cBOOOAHOKHUBYIIIME MHKPOOPraHU3Mbl, (PUKCHPYIOLIHE a30T arMocepsl.

.Kak npoucxoaut aspo0HOE pasjioKeHHe fenkor? Kakue MHKPOOPraHH3Mbl BbI3bIBAIOT

aMMOHH(pHKALIUIO?

B uem s3aK/ouatoTes meppas v Bropas (pazbl HUTPU(HUKALUK ¥ KAKUE MUKpOOPralu3Mbl HX

OCYIIECTBISIOT?

Kakoe 3HayeHHe B PUPOJIe HMEET Ipo1ece nuTpuduKanun’?

Yto Takoe reTepoTpodias HUTpUpUKaLUs?

Jlenutpuduuupyromue 6akrepun. Kak BiuseT npouece nenuTpuduKaluy Ha I0J0POIHE
MO4BbI?

Has3oBuTe OCHOBHBIC TPYIITBI MHKPOOPIaHH3MOB, KOTOPbIC CYLIECTBYIOT 32 CHET SHEPIHH,

BLUIC/ISIOLIEHCS [IPH OKMCIIEHHH HEOPTaHUUECKUX COCJMHEHUH Cepbl.

. B ueM 3aK/1i04aeTcs IPUHIMINAIBHOE OTIMYHE cepodakTepHii OT THOHOBLIX Gaxrepuit?

35,

KakoBbI MECTOOOUTAHHS | POJIb B IPHPOJIE XeMOTPO(OB, OKHCIAIOLIHX cepy?



Yro Takoe JAMCCHMMJSIIMOHHAS cyib(arpeiykimus W  KakoBel ¢¢  OTIM4Ms  OT
ACCHMUJISILIMOHHOM cynbdarpenyKiuu?

HazoBHTe THINHYHBIC MECTOOOMTAHMS MPOKAPHOT, OCYIIECTBISIONMX JIHCCHMUIIAIIHOHHYIO
cyibarpeyknuio. X poiib B IpUPOJIE.

. Yto Takoe mobuamsauus GocdaTos, M KAKOBa poJib MMKPOOPraHU3MOB B 5TOM npouecce?

. ITouemy kpyroopot ocdopa He SIBJIACTCS MOJTHOCTHIO 3aMKHYTBIM?

. Kakue rpynms! Gaktepuii yqacTByloT B Tpanchopmarnu coeJIMHEHHI Kesesa?

_Hanumure XUMHUYECKYIO — PEaKiMio, KOTOPYIO — OCYIICCTBISAIOT XeMOABTOTPO(HbIE

KeIe300aKTepPUH JUIS TIOJTYYeHHS SHEPIrHH.

Bonpochbl K peiiTHHr-KOHTPoIo Ne2.
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Jlaitte 001ILyIO XapaKTEPUCTHKY BHPYCOB. Korza n KeM OHH ObIIH OTKPbITHI?

OCHOBHbIC KPUTEPHH KIacCH(PUKAIIMN BHPYCOB.

OxapakTepusyiiTe CTpOCHHE CHHPAIbHBIX H KyOuuecknx BHpycoB. OTiuuHe BHPYCOB OT
KJICTOUHBIX (POPM JKH3HU.

JIHK 1 PHK kax reHeTHYeCKHI MaTepuall BUpPYCoB. XUMHUECKHH COCTAB BUPHOHOB.
Kakosbl 0COOEHHOCTH PelpOAYKIIHH BUPYCOB B KICTKE x03stuHa’?

THIIBI B3aUMOJIEHCTBUS BHPYCa € KICTKOM.

Bupychl Kak MH(EKIHOHHBIE ar¢HThI, BbI3bIBAIOIINE 3aboJieBaHHs YeI0BEKa, JKUBOTHBIX U
pactenuii. [IpuBeMTE NPUMEPBI NTATONCHHBIX BUPYCOB.

Onuunre crpoenue Gakrepuodara. Hem oHH OTJMYAOTCS OT OCTABHBIX BUPYCOB?

JlaiiTe XapaKTEpPUCTHKY [[HK/IA PA3BUTHS YMEPCHHDBIX U BUPYJIEHTHBIX fakreprodaros.

Yto Takoe JM30renus U (paroBas KOHBEPCHs?

[IpakTHuecKoe UCIOMb30BaHue (haros.

_OCHOBHbBIE METO/IbI KYJILTHBHPOBAHUs BUPYCOB.

. Buonoruueckuii MeTo/1 KyJIbTHBHPOBAHHA BHPYCOB.

. Metojipl 3aparkenus 1a00paToOpHBIX HKHBOTHBIX.

. Kyputbie 5MOPHOHBI 1IPH AHATHOCTHKE BUPYCHBIX HHpEKIUH.

. MeTo/1bl 3apakeHusi KypHHBIX SMOPHOHOB.

. KyabTyphbl KJIETOK ISl BbISB/ICHHSA BUPYCOB.

. [lepBHYHBIE KICTOUHBIC KyIbLTYPbI.

. IlepesuBaembie (raccaxHbie) KIETOUHBIC KYJIbTYPbI.
.TTonynepesuBaembie (AUIIONU/IHBIE) KYJILTYPBbI.

. Unjmkanus BUPYCOB.

Ilnronarnueckue 3PEKTbl BHPYCOB.

. Peakuus remaicopouun.

. I{BerHas npoda.



25. BoigBlICHHE BUPYCOB 110 BHYTPHKJICTOYHBIM BKJIOUCHHAM.
26. Ipsamas peaxifis KMMYHO(IIOOPECIEHITHH.

27. BulspieHue BUPYCOB 110 00pasoBanuio OJisiIeK.

28. Peaxius remMarriifoTHHAIMA.

29. Uentudukaiius BApYCOB.

30. Peakims HeHTpain3allny.

31. Peaxuusi TOPMOKEHMs reMarr/iloTHHAILH.

|8
(E9]

. Peakiusi TOpMOKEeHHs reMa/IcOpOIHH.

(5]
fsd

. Ceponoruyeckue MeTo Ibl AMarHoCTUKA BUPYCHBIX UH(EKIHA.
Bonpocsl K peifTHHI-KOHTPOJII0 N3

1. Buorexuo/iorus, e¢ 3a/lavuu U JJOCTHIKCHHA.

2. Mejuko-(papMalieBTHYECKOe,  [POJ0BO/ILCTBEHHOC, CEJILCKOXO3IUCTBEHHOE W 9KOJIO-
rHYecKoe HarnpapieHus B OHOTEXHOIOTHH.

3. laszoBuTe NPOJYKTHI, IMMOJy4aeMble C IOMOLIBIO OMOTEXHOJIOTHM W HCIOJIb3yEeMBbIC B
Me,IMIIMHE, BETEPHHAPHU  CELCKOM XO3HCTBE, MTHINEBOH IPOMBIILICHHOCTH, XHUMHYECKOH
POMBILILICHHOCTH, JHEPIeTHKE H JIp.

4. Tllpumencnue OaxtepuodaroB B TIEHHOH HMHXKCHCPUM M OHOTEXHOJIOITMH B Ka4vecTBE
BEKTOPOB JUIs [OJy4YeHHS PEKOMOUHAHTHBIX JIHK.

5. TlousTre 0 XMMHOTEpAIHH.

6. AHTHOMOTHKM, HX KJacCHPUKAIHS O XHUMUYECKOMY CTPOCHHIO, MO MCXAHH3MY NeHcTBUA,
110 CIEKTPY ACHCTBHA.

7. CriocoObl 110JIy4eHHs] aHTHOMOTHKOB.

8. MexaHu3Mbl JIEKApCTBEHHOMN YCTOHYMBOCTH MHKPOOPIraHU3MOB.

9. Ilpupomsas W mnpuoOpeTeHHas JeKapCTBCHHA YCTOMYMBOCTL MHKPOOPraHM3MOB, €€
MEXAHHU3MBL

10. ITpUHIMITEL pAMOHAIILHOM anTHOMOTHKOTEpAITHH.

11. IlaToreHHOCTH U BUPYJAEHTHOCTD OakTepuii. PaKTopbl MaTOrCHHOCTH.

12. AnTurenbl OaKTepHaIbHOU KICTKH.

13. Ilpuposa, cBoiicTBa H 1MOJIy4EHAE TOKCHHOB.

14. JInarHoCTUKYMbI, UMMYHHBIC CHIBOPOTKH, BAKLMHDI.

15. MeToibl TOJIYYCHHS 1 IIPUMEHCHHS JIMArHOCTHKYMOB, UMM YHHBIX CBLIBOPOTOK H BAKIIMH.

52 l'lpumcmy'mlmaﬂ ATTECTAIHS 10 HTOraM OCBOCHHS JIUCIHIUITIIHHBI

Bonpockl K JK3aMeHy 3 cemecrp.

L. [Ipeamer | 3a1a4i MHKPOGHOIIOTHH, €€ MECTO 1 POk B COBpEeMEHHOk OHONOTHH.



2. Wcropust passutust Mukpoduosornn. Brnan JI. Tactepa, C.H. Bunorpasckoro, P. Koxa n

JIPYTHX YUEHBIX B PA3BUTHE MHKPOOHOJIOTHH.

-~

e 3HaveHue MHUKPOOPTraHHU3MOB B IPUPOJIE W IKH3HH YeIoBeKa.

CucreMaTHKa MUKPOOPraHu3MOB.

= OT/MYNTENBHBIC IPU3HAKH IPOKAPHOT U DYKapHoT.

6 O611ast XapakTepUCTHKA IPYTIIBI apXeH.

7. Mopdonorus Gakrepuit (popma, pasmep).

8 Kakme crnocoObl AKTHBHOI'O TEPEABMIKEHHs BCTpEHAlOTCs Yy HPOKApHOT. MexaHu3m
JIBUJKCHHSA.

9. Crpoerue U (pyHKIMU KIETOYHOH CTEHKH Gakrepuii. XUMHYECKUI  COCTAaB  KJICTOYHBIX
CTCHOK  IPaMIIOJIOKHTENBHBIX U IPaMOTPHIATEIbHbIX sybaxTepuit. Orrommene DakTepuil K
okpacke no merosy I'pama.

10.  Cocras, ¢pyukimu u crpoenue LIIIM.

1.  OyHKIMH M XUMHYECKHH COCTAB KallCy bl OaxkTepHid.

12.  Oprasuzaiusi FeHETHYECKOro Marephaia MpokapHoT. Crpoenue U (QyHKIHH HYKJICOHJA.
[ lna3muibl.

13.  Jlwkenue kierok. JKryruku, pumOpun u U OaKTepUi.

14, Bx/moueHus W 3anacHble BELIECTBA B KJIETKaX OaKTepui.

15.  Tlokosiuecs GpopMbI IPOKAPHOT.

16.  CnopooGpazosanue Gaktepuii. CTpOCHUE CIIOP. 3nauenue crnopoobpazoBanus y GakTepui.
17.  PasMmuoiKeHHE W pa3sBHTHE NIPOKApHOT.

18.  Tpancnopt BEIIIECTB uepes LIIIM. Wcnosnb3oBanue MHKPOOpraHu3MaMu
BLICOKOMOJICKYJIIPHBIX HEPACTBOPUMBIX COCAMHEHHH.

19.  Iluranue Gakrepuid. TUIIBI NUTATEIBHBIX CPEIL JUIS KYJILTHBHPOBAHHA MHKPOOPraHH3MOB.

20, Kiaccudukaiinsg MUKpPOOPIaHU3MOB 10 THTIaM THTaHus 1 criocobaM MoJiyueHus SHepruu.
21.  KynbruBupoBaHue aspoOHBIX U ana’poOHbIX MUKPOOPIaHH3MOB.

22, Poct Mukpoopranuzmos. Passl pocra GakTepHil B KUJIKOI MUTATEIILHOH CPE/IE.
23.  Ilepuojnueckoe ¥ HENPEPLIBHOE KyJILTUBHPOBAHUC OaxTepui.

24,  AHTUMHKPOOHbIE areHThl H MEXAHHU3M HX JICHCTBHSL.

25. [Tosryuenne sHeprun GakTepusiMu.

26. BpoiniibHbIH META0OTH3M.

27. OKHCIUTEILHBIH META0OIH3M.

28. AnarpodHoe JbIXaHHue.

29. Crpoenne u Knaccuuraius rpudoBs.

30. CrpoeHue H K1accHpuKaims [IPOCTEHILNX.

31. M3MEHUMBOCTH W HACJIEJCTBEHHOCTE MUKPOOPraHu3MOB.



Bonpochl K 9K3aMeHy 4 cemectp.

[
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10.

IKOPH3MOIOrHUECKHE TPYNIbl OaKTEpHHt 110 OTHOLICHHUIO K TEMIICPATYPE.
[Teuxpoduiibl, MEXaHU3MbI @A Tali K HU3KAM TEMIICpaTypam.

TepmoduIibl, MEXaHM3MbI AJAITALMH K BBICOKHM TCMIIEPATYPaAM.
DKO(H3MOIOrHUECKHE IPYTIbl OaKTepuH N0 OTHOLICHHIO K KHCIOTHOCTH cpeabl.
IKOPU3MONOrHUECKUE TPyl OakTepHii M0 OTHOLICHHUIO K COJICHOCTH.
MexaHu3Mbl ocMoperysiiiu daxrepuit. OCMOIPOTEKTOPSI.
IKOGHU3MOIOTHUECKHE IPYIIbl OaKTEpHii M0 OTHOIICHHMIO K KHCIIOPOJLY.
HKO(PH3MOTOrHYECKHE IPyNIbl GakTepHii 10 OTHOLICHHUIO K JIaBJICHHIO.

Brusinyve Ha 6aKTepuy U3I1yYCHHUH.

DU3INONOrHYeCcKUe IpyIHbl MHKPOOPraHusMoB 10O MeCTOODMTAHHID W HMCHOJIB3YEMbIM

cyGerparam. Konmotpoder 1 01urorpodl.

11.

Crienmasu3alids MUKPOOPraHU3MOB 10 HCIOJIb3YyEMOMY cyberpary. OCHOBHbIC TPYIIIIBL

THJIPOJTUTHKOB.

12
3
14.
13,
16.
17.
18.
19,

Mukpodiopa opranu3ma 4esoBeKa.

Mukpoiiopa no4BbI.

Muxkpodiiopa BOJIbL.

Mukpodnopa Bo3jyxa.

OcHoBHble QYHKIMOHAIBHBIE TPYIIIMPOBKA OPraHU3MOB IMKJIA a30T4.
OcHoBHbIe (YHKIMOHAIBHbIE IPYIIUPOBKY OPraHU3MOB LUK CCPBL.
OcHoBHbIe (YHKIMOHATbHbIE IPYIIIHPOBKH OPraHU3MOB LMK/IA docdopa.
OcHoBHbIe QYHKIMOHATbHBIC IPYNITMPOBKH OPraHU3MOB LHKIIA JKEJIC34.
[lousiTie 0 BUpYCe, BAPHOHE. DTalibl pasBUTHS BUPYCOJIOTHH.
Mophosorus, yIbTpacTpyKTypa, XUMHHYECKIH COCTaB BUPYCOB.
Knaccudukaims 1 HEKOTOPbIE CBOMCTBA OCHOBHBIX BUPYCOB.
[1po/1yKTHBHBIN THII B3aUMO/ICHCTBHS BUpPYCa C KJIETKOH.

AGOPTHBHBII THIT B3aUMO/ICHCTBHSA BUPYCa C KJIETKOH.

MnTerpaTHBHbII THIT B3aUMOZICHCTBHS BUpPYCa C KJICTKOH.

BHP)/Cb] KaK i’IH(bCl(lJ,HOHHbIC AreHThl. BbI3bIBAIOIIHE zabosieBaHms YeJIOBEKA, KUBOTHBIX H

pactenwuii. [Ipue/iuTe NpAMEPhI NATOTEHHBIX BUPYCOB.

27,
28.
29.
30.
3L

bakrepuodaru. Micropust OTKpLITH, mop(osorus, ylIbTpacTpyKTypa, XUMHYECKUH COCTaB.
[{ukn pa3BuTHs BUPYJICHTHBIX Haxreprnodaros.

[{MKs pa3BUTHSI YMEPEHHBIX fakreprodaros.

KyabTypbI KIETOK JUIsl BBISABJICHUS BHPYCOB.

Kypumble 5MGPHOHBI TIPA IHArHOCTHKE BHPYCHBIX uHbEeKLHi.



32. YKuBoTHBIE MOJIEH JUIst OOHAPYIKCHHS BUPYCOB.
33. Mero/bl HHAMKALIMKA BUPYCOB.

34, MeTo bl HAeHTH(HUKAIIUH BUPYCOB.

L

33, BuoTexXHOJI0rusl, ee 3a/1a4H H JIOCTHIKECHHUS. Menmko-(hapmalleBTHUECKOE,
HPOJIOBO/ILCTBEHHOE, CENTLCKOXO3SHCTBEHHOC M IKOJIOTHIECKOE HAIPABICHHIS B OHOTEXHOJIOTUH

36. [TousiTe 0 XUMHOTEparii. AHTHOHOTHKH, HX KJacCH(HKaIHs. CriocoObI NOJTyYEHHS.

37. MexaHu3Mbl JEKApCTBEHHOH YCTOMYHBOCTH MUKPOOPraHU3MOB. [TpUHIMIB! PALMOHAIBHOH
anTHOHOTHKOTEpAITH K.

38,  [laToreHHOCT W BUPYJEHTHOCTh Oakrepuif. (PaKTOpbl MATOrCHHOCTH. AHTHUTEHBI
GakTepruallbHOH KIICTKH.

39, JMarHoCTUKYMbl, HMMYHHBIC CHIBOPOTKH, BAKIIHHBL. WX nony4yeHue ¥ MpUMEHEHHE.

5.3. CamocrosiTe/ibHAs padoTa 00y4a0merocs.

Camocrositesbaast padoTta CTy/ICHTOB IIPpeyCMaTpuBacT npopaboTKy JIEKIMOHHOTO MaTeprana
U PEKOMEH;TyeMOii JINTepaTyphbl, KaK IpH1 TMOJIr0TOBKE K TCKYIIHM 11abOpATOPHBIM 3aHATHSAM, TaK M IIPH
OTBETAX HA KOHTPOJILHBIE BOTIPOCHI HOC/IE UX NpoBe/ieHns. KOHTPOIL yCBOCHH 3HAHMH CTYJCHTAMH
ocylecTsisierest B opMe yCTHOTO ONpoca BO BPEMsl 3AHATHIA, A TAKKE B IEPHOL TEKYIIHX aTTeCTaLMi.
MeTouueckue YKa3aHus K JabOpaTOpHBIM 3aHSATHSM M KOHTPOJLHBIC BONPOCHL K HHM CTYJIEHTBI
HOJIYHAIOT B 5IEKTPOHHOM BHJIE OT MPENO/IaBaTelis, a TAKKE MOTyT HCIIONB30BATh yueOHOe nocodue:
[IpynroBa, Onbra BiiaaucnaBoBHa. JlaGoparopHblii MPAKTHKYM 10 00IIeH mukpoduonoruu / O. B.
[pynrosa, O. H. Caxno ; Brnagumupeknii rocy/1apCTBEHHbIA YHUBEPCUTET (Bal'Y) .— Bnagumup :
BriauMHpCKHi rocy/1apcTBEHHbIN YHUBEPCUTET (Bal'y), 2005.—76c.
http:f’x’e.lib.vlsu.ru:Sthandle/l23456?89/90?.

[lo mauGonee CHOKHBIM TEMAM JMCUMIUIAHBI CTYJCHTBI IONYHAIOT  3ajanust  JUld
CaMOCTOSITENTBHOM paboThl B HAYAJIe CEMECTpa:
3 cemectp:
| Twisl B3aMMOOTHOLIEHHI MHKPOOPraHu3MOB C IPYTHMH OpraHu3MaMH.
2. JKusnb GakTepuii B 9KCTPEMATBHbBIX YCIIOBUAX.
3. ApXeH M HX MECTO B 9BOJIOIMOHHOM MPOLECCE.
4 cemecTp:

. CuM6HOTHUECKHE H CBOGOIHOKUBYIIHE a30THHKCATOPDI.

2. MUKPOOPraHU3MBbl, y4acTBYIOLHE B KPYTrOBOPOTE a30Ta, HKEJIe3a, CCphI B TIPUPOJIE.
3. Bupycbl ¥ poJib KJICTKH XO34MHA B HX YKU3HH.
4. llepcreKTHBBI PA3BUTHS MHKPOOHOJIOrHH B XXI croneTuu: a) peleHue riodalbHbX MpodieM 1o

cTabummszain OaKkTepus MU Ta30BOIo cocTasa armoceps! 3emiu; 0) oxpaHa OKpY Karoulel cpe/ibl;
B) y4acTMe B pPCIICHMH NPOAOBOJILCTBEHHbIX, MCIHIMHCKUX M JHEPreTHyeckux npodnem

4eJioBeHeCTBA.



Samanust J0JKHBI ObITh BBIIONHEHLI B IHCbMEHHOM BHJIC. KoHTpoJIb MX BbINOJHECHUS

[POBOJIUTCS BO BPEMsl PEHTHHI-KOHTPOJIS.

donn  ounenounblx Marepuaio (POM) juis  npoBeACHMS  ATTECTaNHH - YPOBHSA

c)OPMHPOBAHHOCTH KOMIETEHIHH 00y4alomuxcst 10 JMUCLHILIHHE oopmiisieTcs  OTHAEIbHBIM

JIOKYMEHTOM.

6. VYEBHO-METO/IMYECKOE U UTHOPOPMAIIMOHHOE OBECIIEYEHHUE

6.1. KnuroodecneuyeHHOCTH

JACHUTLIMHBI

HaumeHoBanue TUTeparypbl: aBTOp, Ha3BaHME, BHIL
W3JIaHNs, U3JATENILCTBO

["o u3nanus

KHUIOOBECIEYEHHOCTD

Hannuwue B siekrpoHHOM Katanore 95C

OcHoHas sureparypa

I. Hetpycos, Anekcanap Hsanosud. MukpoGuosorus
i }-“lCﬁI1I1K U1t BY30B 110 HanpasjigHHUIO
"[Nenaroruueckoe oopasosanne” npoduis
"Buonorus" / A. U. Herpycos, H. b. Korosa .—
Mocksa @ Akanemusi, 2012 .— 379 c. : un., Tabn. —
(Buiciiee npodeccnoHaibioe odpasosaHue,
TMenaroruueckoe obpaszosanue) (bakanaspuar) .—
Budsuorp.: c. 375 — ISBN 978-5-7695-8411-4.

2012

2. Usyaros AJl. MukpoGHosorus [I1eKTpOHHbIN
pecypc] : Monorpadus / UsuaTos AJI. - M.:

| UapnaTenncrso ACB, 2013. -
http://www.studentlibrary.ru/book/ISBN978593
0939187.html JnekTpoHHOE H3JJaHHE HA OCHOBE:
Mukpo6rosorus: Monorpapus. - M.:
W3jiaTenbcTBo ACCOIMAIMH CTPOUTE/IBHBIX BY30B,
2013.- 120 c. - ISBN 978-5-93093-918-7.

2013

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

3. OCHOBbI MHKPOOHOJIOrHH 1 HMMYHOJIOTHH. ABTOPbI
Ion pen. B.B. 3pepesa, M.H.
Boituenkobubanorpadus:OcHOBbE MHKPOGHOIOTHH 1
uMMyHonorun [Dnexktponnblii pecype] / fox pea.
B.B. 3sepesa, M.H. Boituenko - M. : F'DOTAP-
Menua, 2014. -
]nlp:.r".-’www.sludenllibraryJ'ufbookflSBN97859?04293
34.html DnexTponHoe U3AAHNE HA OCHOBE: OcHOBBI
MHKPOBHOIOTHH 1 HMMYHOOTHH © y4eOHUK [ non
pen. B. B. 3sepesa, M. H. Boiiuenko. - M. : TOOTAP-
Megana, 2014, - 368 c. : uit. - ISBN 978-5-9704-2933-
4

2014

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

4. MukpoGHOIOTHS, BUPYCOJIOTHA H HMMYHOJIOTHA:
PYKOBOJACTBO K JIaDOPATOPHbIM 3AHATHAM. ABTOpSI
nos pes. B.B. Cooitvakosa, M.M. Kapanaua

Butauorpadus:MukpoGnonorus, BUPYCooris u
HMMYHOJIOTHS: PYKOBOJICTBO K J1aDOpaTOpHbIM
sanatuam [DaekTporublii pecype] / noa pes. B.b.
CBoituakosa, M.M. Kapanaua - M. : 'OTAP-
Menua, 2014, -

' hup:.-’.f'www.srudcmlibrary.ru.fbookX[SBN‘)?SS()?Oci}Oﬁ
68.html

2014

http:ﬁwww.studcnt]ibrary.rulboak/lSBN‘)?SS‘)?
430668.html




[ Dnexrponnoe usanie Ha ocHose: Mukpoduonors,
BUPYCOIOTHS H HMMYHOJIOTHSI © PYKOBOACTBO K
1aBOpaTOPHLIM 3aHATHAM : yued. nocobue / [B. b.
CGoiiuakos u ap.] ; noa pea. B.B. CGoituakosa, M.M.
Kapanaua. - M. : ['90TAP-Meaua, 2014.-320c.:
wi. - ISBN 978-5-9704-3066-8.

JlononuuTenbHas JnTeparypa

|. Caxno, Onbra Hukonaesna. DKojorus
MHKPOOPraHn3MoB : ydeGHoe nocodue : 8 3 4. /0. H.
Caxno, T. A. Tpudonosa ; Bragumupekuii
rocyaapeTBeHubiil yuusepenter (Bal'y) .—
Baamumup : Baagumupeknii rocyAapcTBeHHbIH
ynusepeutet (Bal'y), 2007-.

Y. 1 .— 2007 — 64 ¢. : un,, Tadbn. — Hmeercs
teKTponas Bepeus .— bubauorp.: C. 63.

Wapanne na jap. nocurene: . 1 [DnekTpOoHHbIi
pecype] .— B.m., 2007 .— ISBN 5-89368-714-0.

2007

lmp:ffe.lib.vlsu.rufbilstreamfl23456789!] 126/3/
0440.pdf

| 2. Caxno, Onbra Hukonaesna. konorua
MUKPOOPraHu3Mos : yuehnoe nocodue : B 34./0.H.
Caxno, T. A. Tpudonosa ; Bragumupcekmii
FOCYAapCTBEHHbIH YHUBEPCHTET (Bnl'Y}.o—
Baaaumup : Braaumupekuii rocyapcTBeHHbIH
yuusepenter (Bal'y), 2007-.

Y,2 — 2009 .— 50 c. : un. — MmeeTcs 3NEKTPOHHAA
pepens .— bubanorp.: c. 49.

W3nanne ua ap. nocurene: 4. 2 [DnekTpoHHbIi
pecype] — B.m., 2009 .— ISBN 978-5-89368-909-9.

2009

http://e.lib.vIsu.ru/bitstream/1 23456789/1383/3/
0950.pdf

3. Hetpycos, Anekcanap MBaHoBuHY. Mukpobuosiorus
: yueOHUK 15 BY30B 10 HANPaBICHHIO "Buonorus" u
Guonoruueckum crneunanshoctam / A. M. Herpycos,
M. B. Kotosa .— 2-¢ u3a., crep. — Mocksa :
Axanemus, 2007 .— 350 c. : un. — (Bbiciuee
npogeccHonanbHoe 00pasosanne, ECTeCTBEHHbIC
nayku) .— bubaunorp.: ¢. 34 1-342 — [lpeam. ykas: c.
343-347 — ISBN 978-5-7695-4419-4.

2007

4. I'yces, Muxaun BHKTOPOBHY, MukpoOuonorus :
yueOHNK JUIsl BY30B 10 HANPABICHHUIO 510600
"Bronorusa' v OHOJIOMHYECKHM CHEUHalbHOCTAM [ M.
B. I'yees, JI. A. Muneesa .— 7-¢ U3aL., cTep .—
Mocksa ;: Akanemus, 2007 .— 462 ¢. @ nit., Tabn. —
(Boiciuee 00pazoBanne) (Knaccnueckas yuebHan
kunra) (Classicus) .— bubnuorp.: ¢. 440-441 .—
Wmen. ykas.: ¢. 442-443 .— [lpeam. ykas.: C. 449-457
__ Vkas. nar, nassanuii: c.444-448 — ISBN 978-5-
7695-3731-8.

2007

5. I'ycer, Muxaun Bukroposut. Mukpobuonorus :
yueOHHK JUIA BY30B 10 HANPABICHHIO "Buonorus" n
GHONOIHYECKHM CNEUHATTBHOCTAM /M. B. I'yces, J1.
A. Muneesa — 9-¢ w3, crep. — Mocksa
Axanemus, 2010 — 462 c. @ wi., Taba., nopTp. —
(Boiciuee obpazosatie) (Knaccuueckas yueGHas
kuura) (Classicus) .— bubaunorp.: c. 440-441 —
WmeH. ykas.: ¢. 442-443 .— [lpeam. ykas.: C. 449-457
Va3, nar. nassannii: c.444-448 — ISBN 978-5-
| 7695-7372-9.

2010

6.2. llepuoanvecKkHe H3AaHHNs

ke JKypuan MUKpOOHOJIOT|H, STH/IEMHOJIOTHH 1 UMMYHOOHOJIOTHH.



o

MukpoOunonorus.

[Tpukraaas MUKPOOHOJIOTHS.

(8]

Yenexu MUKpOOHOJIOTHH.

TS

MonexyJisipHasi reHeTHKa, MUKPOOHOJIOrHs i BUPYCOIOTUA.

6.3. Murepuer-pecypcesl

—

http://www.ebio.ru/

2

http://www.ecoguild.ru/

(7S]

http://ekologiva.net/

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

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JIACIATIIAHBI

JUis peanu3anuu JaHHOMN JMCLMIUTHHBL HMEIOTCS CHCHMATbHBIE MOMCIICHHS JUIs POBCACHHA
SaHSTHIT JIeKIMOHHOro THia (ayautopuun Ne 414, Ne 419, Ne330 1-ro yueGuoro kopryca Bal'V,
OCHALICHHbIE MYJIbTHMEUA-IPOCKTOPOM), 3aHATHI J1adOpaTOPHOro THNA, IPYHNOBBIX H
HHIMBHJYAJIbHBIX  KOHCYJIbTAlMH, TEKYLIEro KOHTPOJs M IPOMEXYTOYHOH ~aTTECTAlMH.
JlaGoparopubie paboThl POBOAATCS B jaboparopuu Ne 332 (1-ro yuebnoro kopmyca Bal'y),

OCHAIIEHHOI HEe0OX0MMbIM 000y IOBAaHHEM.



PaGouylo nporpamMmy cocrasuia JAOUCHT kad. Guosornu u sxosoruu CaxHo O.H. %g
Perensent (1peacTaBuTeIlb paborojaress):

HAy4H. COTPY/IHUK I1POM3BOJICTBEHHOTO ornerna 000 «HyTesty, k.6.1. C.B. Kpyrios /7 |

[IporpaMma paccMOTpeHa H omoOpena Ha 3aceianun Kade/pbl OUOJIOIHH M DKOJIOTHH

Iporokon Ne 7 or 20 .28 oL roja.
3aseyroumii kadenpoi Tpudonosa T.A.

PaGouas porpamMMa paccMoTpeHa u 0j100peHa Ha 3acelanuu yueGHO-METO/IHUECKOH KOMHCCHH
HarnpasjieHus «broJIorus»
Iporokon Ne 7 or A0 B8 LOLL rojia.

=

[Ipencenaresh KOMACCHH Tpudonosa T.A.




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



JIMCT PETUCTPALIMM U3MEHEHUA

B paboueit nporpamme JANCLMUIIUHEI
Mukpobuonozus u eupycono2us
obpaszoBaTebHOM nporpamMmbl Hanpasienus noarorosku 06.03.01 buosnorus

HarpasieHHocTs: O6uas Guonorna (bakanaspuar)

Homep BreceHbl H3MEHeHUs B HacTH/pas/iebl Hcnonuurens OcHoBaHue
H3MEHEHUS! pabouel nporpammbl ®OHUO (HOMep W aara npoToKoJa
3aceiaius kageapsl)

(]

3as. kapeapoi

Hoonucs DHO
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