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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHUS

KOMIIETeHIIM A

®opmupyemas

KoMIleTeHmsI (¢

yKa3aHHeM Ko0/12)
OIIK-1. Cnocoben
MPUMEHSTH 3HAHUE
OHOJIOTUYECKOr0
pazHoo0pa3us u
HCIOJIb30BATh METOIbI
HaOII0ICHUS,
UJIeHTU(UKAIUY,
KJIacCU(UKAIINH,
BOCITPOM3BOJICTBA U
KYJIbTUBHPOBAHMSI )KUBBIX
00BEKTOB JIJIsl PEIICHUS
poQeCCHOHANIBHBIX 3a71a4;

Kox u HauMeHOBaHHE
HHAUKATOPA J0CTHKEHUSI
KOMIIETEHI[HH

OIIK-1.1. Kputnuecku
OCMBICIISICT U aHAITU3UPYET
OHOJIOrMYECKOI0
pa3HoOOpa3ue U METOIbI
HaOJIIOIeHNS],
UICHTH()HUKAIIH,
KJIacCU(PUKALIHH,
BOCIIPOU3BO/ICTBA H
KYJIbTUBUPOBAHUS KUBBIX
00BEKTOB JJISl PELLICHUS
po¢eCCUOHAIBHBIX 3a]1a4

Pe3yabTaTsl 00yueHus no
AMCHUINJIMHE (MOLYJII0)

OOyuaromuiics T0JDKEH 3HaTh.
pa3zHoo0pa3ue rpymm
MHUKpPOOPTraHU3MOB, CTPOCHHE,
pa3MHOXKEHHE, METa00IIN3M,
CUCTEMAaTHKY,
OMOTCOXMMHYECKYIO POJTh
MHUKpPOOPTraHU3MOB B
KPyTrOBOPOTE BEIIECTB H
YCTOMYUBOCTH OHOCHEPHI,
METO/IbI KYJTbTHBUPOBAHUS,
uaeHTU(DUKAITIN, HAOTFOICHHS
MHUKPOOPTaHHU3MOB B
€CTECTBEHHBIX U UCKYCCTBEHHBIX
YCIIOBUSX, COBPEMCHHBIE
MUKPOOHOJIOTHYECKHE METO/IBI.

OIIK-1.2. AHanuzupyer u
00o01maeT nHOPMAIHIO O
OMOJIOTUYECKOM
pa3HOO0Opa3uM B METOIaX
HaOJIIOIeHNS,
UICHTH()UKAIIH,
KJIacCU(PUKALIHH,
BOCIIPOU3BO/ICTBA H
KYJTbTUBHPOBAHUS KUBBIX
00BEKTOB JJISl PELICHUS
npodeccnoHaNbHBIX 33724

OIIK-1.3. Ucnons3yer
3HaHHE OMOJIOTHYECKOTO
pPa3HOOOpa3usi U METOJIbI
HaOII0ICHUS,
ueHTU(DHUKAIINH,
KJacCU(UKAILINH,
BOCIIPOU3BO/ICTBA H
KYJTbTUBHUPOBAHUS KUBBIX
00BEKTOB JIJIsl PEIICHHS
npodeccnoHaNbHBIX 3a1a4;

OOyuaromuiics JOMKEH YMETh:
BEIOMpATh 1 0OOCHOBBIBATH
BBIOOD (OLICHMBATh 3HAYMMOCTH U
MPAKTUIECKYIO TIPUTOTHOCTD )
METOH0B HAOIOIEHNS, OIMMCAHM,
uJaeHTU(UKAIUY,
KJIaccu(puKauu U Croco0oB
KYJIbTHBHPOBAHUS
MHUKpPOOPTaHHU3MOB B
€CTECTBEHHBIX U UCKYCCTBEHHBIX
YCIIOBUSX JIJISl HAYYHBIX U
MPAKTUYECKUX LIEIIEH,
COBPEMEHHBIE
MUKPOOHUOJIOTHYECKHE METO/TBI.

OOyuaromuiics T0JKEH BIIAJIETh:
HABbIKAMU MPUMEHEHUS
ITOJIyYEHHBIX 3HAHUHN Ha
MPAKTUKE; BJIaIeTh METOaMHU
HaOJI0ICHUS, ONTHCAHUS,
UACHTHDHUKAIIH,
KJIacCU(PUKAIMK U CrIoco0aMu
KYJIbTUBHPOBAHUS
MHUKPOOPTaHNU3MOB B
€CTECTBEHHBIX U UCKYCCTBEHHBIX
YCIIOBUSAX JIUISl HAYIHBIX U
MPAKTUYECKHX IIeNeH,
COBPEMECHHBIC
MUKPOOUOJIOTHYECKHE METO/IBI.




2. lleau 1 MecTO IMCHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTeIbHON NPOrPaMMbl

[{enn n3ydeHus TUCIUTUIAHBIL:

[lenp MUKpOOHMONOTMHM - W3YYCHHE MHUKPOOPTaHW3MOB, WX OHOJIOTMYECKUX MPU3HAKOB,
CHCTEMAaTHKH, SKOJIOTHH, B3aHMOOTHOIIIEHHUS C IPYTUMHU OpraHU3MaMH.

JluciumimHa peanu3yercs B paMKax 00s3aTelIbHOM YacTH.

JInst OCBOCHMS AUCITUTUTMHBI HEOOXO0IUMBI KOMITETEHIIUU, C(HOPMUPOBAHHBIC B PAMKaX U3YUCHUS
cienyromux  aucuuiuind:  «luronormss  w  rucronorus», «boraHuka», «3oororus
0ECII03BOHOYHBIX KHUBOTHBIX», "Mukosorust U anprosiorus”. K Hauany u3ydeHus! AUCIUTUTHHBI
00yJaroIUiACs TOJDKEH: 3HATh O OMOJIOTHYECKOM Pa3HOO0pa3uH, KIETOUHOM U OPraHUu3MEHHOM
YPOBHSIX OpTraHHM3alldd JKW3HHU; OCHOBHBIC CBEICHHS O OMO(DU3HMYECKUX U OMOXUMHUYECKHX
OCHOBaXx >KM3HH, MEMOPAHHBIX MPOIECCaX U MOJICKYJISIPHBIX MEXaHU3MOB KH3HEICATEIHHOCTH,
OCHOBHBIE METOJBI O0pabOTKM M aHaiM3a OWOJIOTHYECKON HWH(pOpManuu; BIAJCTh HaBBIKAMHU
MPUMEHEHHUS MOJYYCHHBIX 3HAHUM Ha MPAKTUKE, YMETh MOJIb30BaThCS alnapaTrypoil, MpUMEHSTh
HEO0OXOMMBIE METO bl 00PaOOTKH, OMOJIOTHYECKOM HHPOPMAIIUH.

Hucnurnnuna uzydaercs Ha 3 Kypce B 6 cemecTpe

3. O0bemM AUCHUIIMHBI (MOAYJIS) B 32UeTHBIX ¢IMHULAX ¢ YKAa3aHHEM KOJIUYecTBa
aKajgeMMYeCKHX HJIM ACTPOHOMHYECKHUX YaCOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy
00y4YaKIIHXCH € MpenojaBaresieM (110 BUAAM Y4eOHBIX 3aHATHI) U HA CAMOCTOATEIbHYIO
padoTy 00y4armmXxcs

O61as TpyA0eMKOCTh (00beM) NUCHUIUIMHBI COCTaBIsAeT 5 3a4. ex., 180 akan. 4.

Bcero yacos
O0BeM TUCHUILTAHBI
O4Ho-3204Hasi 00y4eHHS

OO61mas TpyA0€MKOCTh TUCHHUTUTHHBI 180
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pa0OTY C MPEMNO/1aBaTEIeM:

JIEKITUHA 10

MPAKTUYECKHUX (CEMUHAPCKUX)

J1a00paTOPHBIX 14

npyrue ¢popmbl KOHTaKTHON paboTsl (PKP) 1,2
YueOHBIX YacOB Ha KOHTPOJIH (BKJIIOYAsi Yachl TOATOTOBKH): 34,8

9K3aMeH
Y4eOHbIX YacOB Ha CaMOCTOATENbHYIO padoTy obyuaronuxcs (CP) 120

DopMbl KOHTPOJIS CeMmecTpsl

9K3aMeH 6

4. Conep:kanue JUCHUILUINHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aeam) ¢
yKa3aHHeM OTBeIeHHOI'0 HA HUX KOJMYeCTBA aKa/leMHYeCKUX YaCOB  BUA0B YUeOHBIX
3aHATHH

4.1. Pa3ennbl AMCUMIIMHBI M TPYA0EMKOCTh 110 BH/IaM Y4eOHbIX 3aHATHH (B
aKaJeMUYeCKHUX Yacax)

Buabl yueOHbIX 3aHATHI, BKJIKOYAS
CaMOCTOSITEIbHYIO Pa0oTy 00y4aromuxcs 1

Ne = HammeHoBaHme pa3zjiesia / TeMbl TPYA0EMKOCTH (B 4acax)
n/n JUCHUIIINHBI KounrakTHas padora ¢
npenojgaBarTesieM Cp
Jlex \ IIp/Cem \ JIab

4



1  Pa3HooOpa3ue 2 0 4 30
MHMKPOOPTaHU3MOB U UX

KJIaccupuranms

1.1 MHcropus OTKpHITUS 0 0 0 10
MHUKPOOPTaHU3MOB

1.2 Crpoenue u nuranue 2 0 2 10
MHUKPOOPTIaHU3MOB

1.3 T'eneruka u cucreMaTuka 0 0 2 10
MHUKPOOPTaHU3MOB

2  Meta6oau3m 4 0 4 30

MHKPOOPraHM3MOB

2.1 Bunasl 6poxxeHus 2 0 2 10

2.2  JlpIxaHHE MHUKPOOPTaHH3MOB 2 0 2 10

2.3 ®DOTOCHHTE3 Y MUKPOOPTaHU3MOB 0 0 0 10

3 DKo0JIOrHsi MUKPOOPraHU3MbI 4 0 6 60

3.1 Biusxue BHemHUX (PAKTOPOB HA 2 0 2 10
MUKPOOPT'aHU3MBI

3.2 | buoreoxummnueckas IeATeIbHOCTh 2 0 2 10
MUKPOOPIaHU3MOB

3.3 | BzaumopeiictBue 0 0 2 20
MHUKPOOPTaHU3MOB C PACTCHUSIMU
Y )KUBOTHBIMH

3.4  TlatoreHHbIC MEKPOOPTaHU3MBI 1 0 0 0 20
HMMYHUTET
Hroro 10 0 14 120

4.2. Conep:xaHue TMCUMILUIMHBI, CTPYKTYPUPOBAHHOE MO pa3ieiaM (TeMam)

Kypc JIeKIMOHHBIX 3aHATHI

Ne HaumenoBanme Conepxanue
pasaea / TeMbl
AUCHHUILIMHBI

1 Pa3nHoo0pa3ue MUKPOOPIraHM3MOB M MX KJIacCH(PUKALUSA
1.2 CtpoeHue 1 TUTaHHE CX0ACTBO U pa3uyue B OpraHU3AIMH KJIETOK 2YKapuOT U
MHUKPOOPTaHNU3MOB npokapuoT. OCOOEHHOCTH OpraHU3aIMl MUKPOCKOMMYECKHX
rpuboB, BoJOpoOCIei, mpoctemux. Mopdonorus,
YIABTPAcTPYKTYypa, MaKpOMOJIEKYJIIPHAs OPraHU3alHsl KIIETOK
npokapuot. Mopdosoruueckoe paznoodpasue. OTHOKICTOUHbIC
Y MHOTOKJIETOUHBIE (HUTYAThIE, MULIEIHAIbHBIE) (POPMBI.
CTpyKTypHbIE pa3IudMsi TPAMIIOIOKHUTEIbHBIX U
rpaMoOTpULIaTeNbHBIX OakTepuil u apxeil. O6pa3zoBanue Gpopm,
cepounsoB, mporomiactoB. Poct Mukpoopranusmos. Poct
MOMYJISIUM B IEPUOINYECKON U HETIPEPBIBHBIX KYJIbTYpPaXx.
HakonuTenbHble, YUCThIE U CMEIIaHHbBIE, KYJIbTYPBI
MHUKpPOOPIraHn3MoB. POCT B eproau4ecKoil U HENIPEPHIBHOM
KyJabType. MeToabl KyJIbTUBUPOBAHHUA. Y CTPOMCTBO
MPOMBIIIIEHHBIX (hepMeHTepoB. THUIBI MUTaHUS OaKTEPHil.
®ororpodus,xeMoTpodusi. ABTOTpodus U rereporpodus.
JIutotpodus u opranorpodusi. COOTHOILIIEHHE ITUX TUIIOB
MUTaHUS Y pa3HbIX OpraHu3MoB. [IpoToTpodsl 11 aykcoTpods.
[ToHATHE O MUKCOTPO(HH.

2  Merta00M3M MUKPOOPTraHU3MOB




2.1

Bunpr 6poxenus

ITytu cOpakuBaHMsl yIII€BOAOB U IPYTUX OPraHUUYECKHX
coeanHeHuil. MOJOYHOKHUCIIOE TOMO- U reTepoepMEeHTaTHBHOE
OpoxxeHue. IIponroHOBOKHUCIIOE, MACTIHOKUCIIOE,
MYpaBbHHOKHCIIOE, CHUPTOBOE U APYTHE BUBI OPOKECHUH.
XapakTepucTUKa MUKPOOPTraHU3MOB, BbI3bIBAIOIINUX OpPOXKEHUS.

2.2

Jpixanue
MUKPOOPTaHU3MOB

AspobHoe apixanue. PopMbl y4acTHSI MOJIEKYISIPHOTO
KHCJIOPOJAa B OKHCICHUH Pa3HbIX cyocTparoB. [lonHoe u
HEMoJIHOE OKHciIeHue cyocTpara. Poinb 1ukia TpukapOOHOBBIX
KHMCJIOT. XapaKTEPUCTUKA BAXKHEUIINX MUKPOOPraHU3MOB,
OCYILIECTBISIONINX a9POOHOE OKHUCIIEHHE OETIKOB, YTIIEBOIOB,
YTJIEBOAOPOIOB M JPYTUX MHOTOYTIIEPOTHBIX BELIECTB.
Metunotpodsl. OkucieHHEe HEOPraHUYECKUX CyOCTPaTOB:
BOCCTAaHOBJICHHBIX COSMHEHUI Cepbl, a30Ta, KeJe3a,
MOJIEKYJISIPHOTO BoJI0poa U Ap. OCHOBHBIE TPYIIIBI
XeMOJTUTOTPO(DHBIX OaKTepuii U apxeil. AHaIPOOHOE JABIXAHHE.
Omnpenenenue NOHIATHS «aHA3POOHOE JbIXaHuE. JJOHOPHI U
aKIENTOPHI AJIEKTPOHOB, UCTIOIB3yEeMbIEC PA3HBIMH
MHUKPOOPTaHW3MaMH [IPH aHadPOOHOM JbIXaHHH.
MuKpOoOpraHu3MBbl, BOCCTAHABIMBAIOIINE HUTPATHI U IPYTHE
COEUHEHUS a30Ta (AUCCUMUIISIIMOHHAS HUTPATPEIYKIIUS U
neautpudukanus). Cynb}aTBocCTaHABINBAIOIINE U
CepyBOCCTaHABIUBAIOLIUE OAKTEPUU (IUCCUMILIALIMOHHAS
cynbdarpenykuus).Meranorensl, ux ocooerHoctu. O6pa3zoBanue
MeTaHa U3 YIJIEKUCIOTHI U IPYTHX COCTUHEHUI. ALIETOTEHBI.

JK0JI0TUsI MUKPOOPTraHU3MbI

3.1

Bnusnue BHEIITHUX
¢akTopoB Ha
MHUKpPOOPTaHU3MBI

OTHOIIEHHEe MUKPOOPraHU3MOB K TeMIieparype (ICUXpoQubl,
Me30(HIIBI, TEPMODUIBI M SIKCTPEMAIIbHBIE TEPMODUIIBI).
JlelicTBUE BHICOKUX M HU3KUX TEMIIEpaTyp Ha pocT U BDKUBAHUE
MHUKPOOPTaHU3MOB.

I'mapocrartudeckoe naBiieHUe. Y CTOHUNBOCTh MUKPOOPTaHU3MOB
K BBICYIIMBaHUIO, oTHOIIeHue K pH cpenbr. OcMmouiesl,
ranoQuIsbL.

OTHoIIeHNE K MOJIEKYJIIPHOMY KHCIIOPOLy — a3pOOHBIE
MHUKPOOPIaHU3MbI, O0IUraTHbIE U (paKyIbTaTUBHBIE aHAIPOOBI.
BiastHue 1yqncTol SHEPTUM — COJIHEYHOE U3IIy4YEHUE,
nckyccreeHHbl Y @, UK-u3nyuenne, nonusupyroniee
U3Iy4YeHUe, paiiOBOJIHbI, YIBTPa3BYK). Y CTOHYUBOCTD
MHUKPOOPTaHNW3MOB K TTEPEYUCIICHHBIM (pakTopaM. BimsHue
XMMHUYECKHX BEILECTB OPraHUYeCKON 1 HEOPraHN4eCKOil
MPHUPOJIBI HA MUKPOOPTaHU3MEI.

3.2

buoreoxummueckas
NEeITENbHOCTD
MHKPOOPTaHU3MOB

VYyacTtre MUKPOOPraHU3MOB B OMOT€OXMMHYECKHX IIUKIax
COEMHEHMH YIIIepoaa, a30Ta, CEpbl U APYTUX DJIEMEHTOB.
Tpodudeckue cBsi3u B pa3IMYHBIX cOOOIIECTBAX
MHUKpPOOPIaHNW3MOB. 3HaYE€HHE MUKPOOPIaHU3MOB B
reoJOrM4ecKHX mporeccax: B GOpMUPOBAHUH KOPBI,
BBIBETPUBAHMH, BBIILEIAUYNBAHNE TOPHBIX ITOPOJ,
pynoobpazoBaHuu. Y CIIOBUS OOUTAaHUS MUKPOOPTAaHU3MOB B
nouse. ['ymycoo6pazoBanue. [louBeHHbIe cooO1iecTBa
MHUKpPOOPTraHu3MOoB. Posib MUKpOOpPraHu3mMoB B (G OpMUPOBAHUH
cocTaBa IMpUPOIHBIX BoA. BosHble coolmiecTBa
MHUKpOOprann3mMoB. CaMOoOUHIleHrE BOJIOTOKOB. Y4acTue
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\ \ MUKPOOPTaHU3MOB B (HOPMUPOBAHUH COCTaBa aTMOC(EpHI.

Kypc naboparopHbIX 3aHATHN

Ne HaunmeHoBaHue Coaepixanue
pasnaeia / TeMbl
AUCHHUILIMHBI
1 Pa3nHooOpa3ne MUKPOOPraHM3MOB M X KJIAaCCH(PUKALUSA
1.2 Crpoenue u nuranue [IpaBumna paboTbl B MUKPOOHOIOTHYECKON JTa00paToOpuu.
MHUKPOOPIaHU3MOB Mertoab! u3ydyeHuss MOpPOIOrud MUKPOOPTaHU3MOB (METO/IbI

MHUKPOCKOMHH). MeTOobI H3y4eHUs: MOP(OIOTHIO U aHATOMUHU
OakTepuit, TpuOOB, MEKPOBOIOPOCIICH, MPOCTEHIIIHX.
[Tpurorosnenue GUKCUPOBAHHBIX IPEMAPATOB U MPEMAPATOB
«pa3gaBieHHAsl Karlish pa3uyHbIX OaKTepHii, rpuOoB,
MHKPOBOJOPOCIEN U pocTermux. [InrarensHelie cpeapl.
Metoasl crepunuzanuu. OKpacka pa3ITu4HbIX BUJIOB OaKTepui,
CIIOp Y BKJIFOYEHHIA.

1.3 Tenernka u cucremMaTnka TeXHHKa IOCEBA U MEpeceBa KYIbTYp MUKPOOPTaHU3MOB,
MHUKPOOPTraHU3MOB BBIJICJICHUE YUCTHIX KyJabTyp. [IpoBecTu moceB ¢ moMOUIbIO
MUKpPOOHOIOrHYeCKUX merenb. OKpacka KIeTok mo ['pamy.
DKcrnepecc-MeTo/] ONPEAEIeHUs TPaM-TUIla MUKPOOPTaHU3MOB.
['eneTnka MuUKpoOpraHu3mMoB (0TOOp MyTaHTOB, MyTareéHHOE
neiictBue PakTOpOB HA KIETKU MUKPOOPTaHU3MOB).

2  MeTa6013M MEKPOOPTraHU3MOB

2.1  Bupasl OpoxxeHus [Tonmy4yeHne HAKOMUTENBHBIX KYJIBTYp KapTOQeTbHON Mal0UuKH,
MOJIOYHOKHCJIIBIX OaKTepuil, yriieo10po10KUCISIONIHX,
MAaCJISIHOKHMCIIBIX OaKTepU.

2.2 Jlpixanue [Nomyyenne opraHoTpo(HBIX U TUTOTPOPHBIX

MHUKPOOPIaHU3MOB MHUKPOOPI'aHU3MOB, BBI/IEJICHUE YUCTBIX KYJIBTYp a’3pOOHBIX
MHUKPOOPTaHU3MOB.
3 JKoJIOTHSI MUKPOOPTaHU3MbI

3.1 BiusHUe BHENTHUX DKOJIOTHSI MUKPOOPTaHU3MOB. BeIieneHrne MUKpOOpraHu3MOB
¢bakTopoB Ha U3 MPUPOJHBIX MecToOOUTaHul. BiusiHue yiabTpadroneToBbIx
MHUKPOOPTaHU3MBbI Jy4yel, aHTUOMOTHKOB, (heHoJa U JIp. (PaKTOpOB.

3.2  buoreoxuMmmueckas bakrepuu, Mmunepanuzupytomme coeruHeHus gpocdopa.
JesITeIbHOCTD MeToab! yueTa MUKpPOOPTaHU3MOB, PaCTBOPSIIOIIUX
MHKPOOPTraHU3MOB opTodocdatsl KaJlbliks, ATFOMUHHUS, Kele3a.

3.3 BsaumopeiicTBue bakrepuanbhble ynoopenus. MUKpoOHOIOTHUECKUE METOIbI
MHUKPOOPTaHU3MOB C 3alIUTHl paCTEHUH.
pacTeHUsIMU U
KUBOTHBIMHU

5. YueOHO-MeTOANYeCcKOe o0ecnieyeHue 11 CAMOCTOSITeIbHOI paboThl 00y4YalOIIUXCS 110
AUCUUIIMHE (MOAYJIIO)

Tema 1.1. Hcropust OTKpBITHS MUKPOOPTaHU3MOB

Bompocs! 1151 caMOCTOSATENBHOTO NU3YUYEHHUS:

1. Uctopuueckuii ouepk. OTkpeiTe Mukpomupa A. BaH JleBenrykom. Padotsr JI.I1actepa,
P.Koxa, U.11. Meunukosa, H.®.I'amanes, C.H.Bunorpanckoro, M.beliepunka, A. ®nemunra,
I1.9pnuxa u ap.

2. OtkpeiTue BupycoB JI.M.MBanoBckuMm. Pa3zButme OMOXMMHMYECKOTO HAalpaBleHUS B
mukpoOuonorun A.KmoiisepoMm, K.BanHumiem. PaGoThl oTedecTBEHHBIX MHUKPOOHOJIOTOB:
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H.B.Iluknuuckoit, I'.A. Hancona, H.A. KpacunsuukoBa, E.JI. IllanmommnukoBa, E.H.
Konaparsesa, 3.E.EpmoinibeBoii u 1p.

3. Pa3zButne mukpooOmonorun B XX croneTud. BeineneHne caMoCTOSTENbHBIX TUCITUTLINH:
o01meld MUKpOOHOJIOTHHU, MEAUITMHCKON, BETEPUHAPHOM, CEIbCKOXO3SIMCTBEHHOM, TEXHUUECKOM,
KOCMHUYECKOW, TEHETUKH U TEHHOW MHXXEHEPUM MHUKPOOPTraHU3MOB, BHUPYCOJOTHH,
MOJIEKYJIIPHON OMOJIOTHH, OMOTEXHOJIOTHH.

4. [lepcnexTuBsl pa3zButusi MukpoOuoiormn B XXI cromeruu. Pemenue rimoOanbHBIX
npo0jeM 1o crabuiu3alnuu OaKTepusMH Ta30BOTO cocTaBa arMmocdepbl 3emiid, oOXpaHa
OKPY’KaIOIIeH Cpellbl, HEMOCPEICTBEHHOE Y4YacTUE B PEIICHUH MPOJIOBOJIbLCTBEHHBIX,
MEIUIIMHCKUX U SHEPTETHYECKHUX MPOOJIEM YEIIOBEUECTBA.

Tema 1.2. CrpoeHue M NUTaHUuE MUKPOOPTraHU3MOB

Bomnpoch! 1151 caMOCTOATEIBHOTO U3YUYCHHUS:

1. [ToBepxHocTHBIE CTPYKTYpHI. [IOHSATHE O MEPUIIIA3MATUYECKOM MTPOCTPAHCTBE, €TI0 POIH
W 3HAYCHUU KaK 0COo00ro MOJM(PYHKIIMOHATHHOTO KOMITAPTMEHTAa OaKTEePHAIIbHOW KJIETKHU.
Kiterounsle CTeHKH apXxeil.

2. I'mukokanuke, Karcyisl, 4exJibl. VX 3HaueHHe pU B3aUMOJICHCTBHH KIETOK MTPOKAPHOT C
OKPY>KaIoIIeH cpefioi U Mex Iy co0oil. baktepuanbHbie TEKTUHBI.

3. I[Mumn  (pumOpum). KierouHblie BBIPOCTBI: MPOCTEKH, TU(BI, IMHUMBL. AHTUTEHHBIC
CBOMCTBA MOBEPXHOCTHBIX CTPYKTYP MPOKAPHOT.

4. [MomBuxHOCTh  OakTepualibHBIX  KIETOK. JKryruku. [IpuHIMIIMANBHOE — OTIIMYHE
0aKTepHUATHLHOTO KI'YTHKA OT )KTYTHKA MPOKAPHOT.

5. MemOpannsbiii anmapat. Llutoruiazmatudeckass MeMOpaHa, OCOOCHHOCTH €€ COCTaBa,

CTPYKTYpbI U QYHKIIMH Y OaKTepuil, HOHATHE O MOJM(YHKIMOHAIBHOCTH MeMOpaH. Me30COMBI.
MeMOpaHbI apXeid.

6. Oco0eHHOCTH TPAHCIIOPTA BEIIECTB Y OAKTEpUN U MEXaHU3MBbI, 00CCIICYNBAIONTIE OOMEH
BEILIECTB C OKPYKAIOIIEH Cpeaoi.

7. Jlokanmu3anus qeIXaTelbHBIX U (POTOCHHTETUICCKUX IENel TPaHCTIOPTa SJICKTPOHOB.

8. [{uromnasma OakTepHaIbHOW KIETKH. ['MCTOHOMOMOOHBIC OCJIKH SYKapHOT W apXe.

CBs3p HyKJI€OMAA C LUTOIUIa3MaTHueckod memOpaHou. [lnmasmuasl m apyrue reHeTudyeckue
JJIEMEHTBI.

9. BuyTtpunnazmatuueckue BKIIOYEHHS. 3amacHble BemiecTBa: nojudocdaTsl (BOIIOTHH),
rpaHyJIbl MOIU-D-0KCUMACIISTHON KHUCIIOTHI, JJIeMEHTapHast cepa, IHaHO(UIIMHOBBIC IPAHYJIbIL.
10.  Kunerounas auddepeHIHpoBKa B MpOIECCe OHTOTCHETHYECKOTO Pa3BUTHSI OaKTEpHil.

[Tokosimumecss Gopmbl. DK30CIOPHI, 3HJOCHOPHI, LIUCTHI, MUKCOCTIOpHI, akuHeTbl. OOpa3oBaHue
CHEIHAIN3UPOBAHHBIX KJIETOK (T€TEPOIUCTHI IIHaHOOAKTEPHIA).

11.  Tunsl nutanus 6akrepuid. [Ipororpodsr u aykcotpodsl. [Tonstre o Mukcorpopun

Tema 1.3. ['eneTHka U cucreMaTka MUKPOOPTaHU3MOB

Bonpocs! 11st caMOCTOSATENBHOTO N3YYEHUS:

1. I'enom. Myrarensl. Myranuu. PekoMOMHaIMM reHeTHYECKOro MaTepualia: pernapanus,
TpaHchopManys, TPAaHCIYKIHS, KOHBIOTANs. 3HaYeHUEe MYyTaIUil.

2. IlepcnieKTHBBI T€HHON UHXKCHEPUH.

3. PuGocoMHbIE HYKIIEHHOBBIE KUCIIOTHI KaK 3BOJTIOIIMOHHBIE XPOHOMETPHI.

4. OcHOBHbIE (DUIIOTEHETUUECKUE TPYIIBl apXxed. DKCTpeMalbHO-TaTO(UIbHBIE apXeu.
MetaHoreHnsl. Apxeu, OKHCIISIIOIINE COCTMHEHUS cephl. TepMoria3Mbl.

5. OcHoBHbIe (unoreHeruueckue rpymnbsl  Oaktepuit: [lmanobakrepun. IlypmypHble
OaxTepuu. 3eneHble cepHble OakTepuH. 3elieHble HecepHble (HuT4arbie) 6akrepun. CiMpOXeThl.
Xnamugou. Ilurodarm - ¢draBobaktepun. Tepmororanec. J[leitHokokkyc — Tepmyc.

[TnankTomunec — Ilupenna. I'pamnonoxuTenbubie 6akTepun (MUKOOAKTEpUHU, AKTHHOMUIETHI,
MOJIOYHOKHUCIIBIE, TPOMMOHOBOKHUCIIbIE, KIOCTPUNH, MUKOILIa3Mbl, TeIMO0AKTEP U JIp.).

Paznien 2. Metabo113M MUKPOOPTaHU3MOB



Tema 2.1. Bunast 6poxenns
Bormpocs! 111 caMOCTOATENTFHOTO H3YUCHHUS:

1. [Tytu cOpakuBaHMS YIIIEBOJOB U IPYTUX OPraHMYECKUX COCAMHEHUIA.

2. MosnouHOKHCI0€ TOMO- U TeTepodepMeHTaTUBHOE OpOKEHUE.

3. [TponroHOBOKHKCIIOE, MACISHOKHKCIOE, MYPaBbUHOKHCIIOE, CIIUPTOBOE M JIPYTHE BUJBI
OpOXKEHUH.

4. XapaKkTepuCcTUKa MUKPOOPTaHMU3MOB, BBI3BIBAIOIINX OpPOKEHUSI.

Tema 2.2. JIpIXaHrne MUKPOOPTraHU3MOB

Bonpocs! [u1s caMOCTOSATENBHOTO N3YUYEHHUS:

1. [Tonnoe 1 HemonHOe oKucaeHue cyocrpara. Poib nukia TpukapOOHOBBIX KUCIIOT.

2. XapakTepucTUKa  BaXKHEHIIMX  MHUKPOOPTaHM3MOB, OCYIIECTBISIOIUX  a’3poOHOE
OKHCIICHHE OEJIKOB, YIIIEBOAOB, YTICBOJOPOOB U IPYTUX MHOTOYTJIEPOIHBIX BEIIECTB.

3. Metmnotpodsl.  OkucieHne  HEOpPraHMYeCKHX  CcyOCTpaToB:  BOCCTAHOBJICHHBIX
COCMHEHUH cepbl, a30Ta, )KeJe3a, MOJIEKYIIPHOTO BOAOPOAA U JIp.

4. OcHOBHBIE TPYIIIIBI XEMOIUTOTPOPHBIX OaKTEPHil U apxei.

5. MUKpOOpPraHU3Mbl, BOCCTAaHABIMBAIOIIMNE HUTPATBl M JIpyTMe COEAMHEHHUS a30Ta
(IMCCUMUIISILIMOHHAS HUTPATPEIYKIUS U TEHUTPUPHUKAIHS).

6. CynbdarBoccTaHABIHBAIOIIHEC u CepYBOCCTaHABIMBAIOIIHEC OakTepun
(IMCCUMUISIIMOHHAS CYNb(paTPeayKIIHs).

7. Mertanorensl, ux ocobeHHocTH. OOpa3zoBaHHME METaHAa W3 YIJIEKUCIOTHl U JIPYTHUX

COE€IUHEHUI. ALIETOIEHBI..

Tema 2.3. @DOTOCHHTE3 Y MUKPOOPTaHU3MOB

Bormpocs! 1151 caMOCTOATENBHOIO 3YUYEHHUS:

1. [IurmenThI 1 UX JoKanu3auus. JJOHOPBI JIEKTPOHOB. DJIEKTPOHHO-TPAHCIIOPTHAS LIETIb.
2. ®doTocuHTE3 ¢ BBIACIICHHEM U 0€3 BbIACICHUs KHCIOpoja. Mcrmosb3oBaHME CBETOBOM
SHEPTUU rajJo0aKTEePHUsIMH.

3. buocunTteTnueckue mpounecchl. ACCUMMWIISALNS ~ YIJIEKUCIOTHI  aBTOTPO(HBIMH U

reTepoTpopHBIMU MUKpOoopraHuzMamu. Pulyne3zo0udochaTHblii UK U APYrHe MMyTH YCBOCHUS
YIJIEKUCIIOro ra3a aBToTpodamMu. 3HaueHUE LMKIA TPUKAPOOHOBBIX KHUCIOT M INIMKOJATHOTO
HIyHTa A7 OMOCHHTETHYECKHX IPOLIECCOB. YCBOCHHME COEAMHEHUH a30Ta. ACCHUMMIISIMOHHAS
Hutparpenykuus. ®dukcauus atmochepHoro azora. CBOOOJHOXKMBYIIHE M CUMOMOTHYECKHE
azoTduxcaropel. CHHTE3 OCHOBHBIX OMOIIOJIMMEPOB: HYKJIEMHOBBIX KHCIIOT, OEJKOB, JHUIU/OB,
yIi1eBOI0B. BTOpruHbIE METAOOTUTHI.

4. JlocTrKeHHsI GMOTEXHOJIOTHH B PACTEHHEBOACTBE PA3BUTHIX CTPAH MUPA.

Pa3nen 3.Ok010russ MUKpOOPTraHU3MBI

Tema 3.1. Bausinue BHEIIHUX (PaKTOPOB HA MUKPOOPTaHU3MBbI
Bompocs! 1151 caMOCTOSATENBHOTO U3YUYEHHUS:
1. 010 OrtHoleHne MHKPOOPraHU3MOB K Temmeparype (Mmcuxpoduiisl, Me30(uIsl,

TepMO(DUIIBI U SKCTpeMasbHble TepMOGIIb). JlelicTBHE BHICOKUX M HU3KUX TEMIEpaTyp Ha POCT
Y BBDKMBAaHNE MUKPOOPTraHU3MOB.

2. I'mpapocraTtudeckoe naBiaeHue. YCTOMYMBOCTD MHMKPOOPTAHM3MOB K BBICYIIMBAHHIO,
otHomeHue K pH cpensl. OcModuibl, ranopuis.

3. OTHoLIEHNE K MOJIEKYJISIPHOMY KHCIIOPOAY — a3pOO0HBIE MUKPOOPTaHU3MbI, OOJIUTaTHbIE
U QaKyIbTaTUBHBIC aHAYPOOBI.

4. BinsiHMe nyducTOod SHEPruM — COJHEYHOE H3JIy4deHue, HCKyccTBeHHbId Y@, MK-
U3Iy4YeHUEe, HWOHU3UpYIOIIee M3JIyuyeHHe, paJAUOBOJHBI,  YIbTPA3BYK). Y CTOMYMBOCTh
MUKpPOOPTraHU3MOB K MEPEUUCICHHBIM (aKkTopam.

5. BnusHue XMMHMUYECKMX BELIECTB OpPraHMYECKOW M HEOPraHWYEeCKOW IpUpOAbl Ha
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MUKPOOPTaHU3MBI.

Tema 3.2. buoreoxumuueckas AesSTENbHOCTH MUKPOOPTAHU3MOB

Bomnpocsk! 11 caMOCTOATEIBHOTO N3YUEHUS:

1. YdacTre MUKpOOPTaHU3MOB B OMOT€OXMMHUYECKUX IMKIAX COCTUHEHUH yriiepoja, a3ora,
Cephl U IPYTUX 3JIEMEHTOB.

2. Tpoduueckue cBs3M B pa3IMnYHBIX COOOIIECTBAX MUKPOOPTaHU3MOB.

3. 3HayeHWe MHUKPOOPIaHW3MOB B T€OJOIMYECKHMX Ipoleccax: B (HOpMUPOBAaHUM KOPBHI,
BBIBETPHBAHUH, BBIIIEIAYNBAHIE TOPHBIX TOPOJ, PY1000pa30BaHHH.

4. VYcnoBust 0OuTaHUsI MUKPOOPIaHU3MOB B 1ouBe. [ 'yMycooOpa3oBaHue.

S. ITouBeHHbIE cOOOIIECTBA MUKPOOPTAHU3MOB.

6. Pone Mukpoopranu3smMoB B (OpPMHPOBAHMM COCTaBa NPUPOAHBIX BOA. BoaHble
€000111eCTBa MUKPOOPTraHU3MOB.

7. CamoouulieHue BOJOTOKOB. Y4YacTHE MHKPOOPraHM3MOB B (OPMHPOBAHHUU COCTaBa

aTMoc(depsl, poIb MUKPOOPTAHH3MOB B BOSHUKHOBCHHH TAPHUKOBBIX Ta30B.

Tema 3.3. B3anmoneiicTBue MEKPOOPTaHU3MOB C PACTEHUSIMU U )KUBOTHBIMH

Bonpocs! 1 caMOCTOSATENBHOTO N3YUYEHHUS:

1. B3anmocBsI3p MUKPOOPTaHU3MOB ¢ pacTeHHsiME Puzocdepa. Mukopuza. KiryOeHbKOBBIC
OakTepun — CUMOMOHTBHI 0000BBIX. Poyib akTHHOMHUIIETOB. CHUMOHO3, accoluanuud ¢
¢ororpopamu. DUKOOMOHTHI y JHIIAWHUKOB. OnuduTHAsE MHUKO(IOpa  pPaCTCHHUU.
ArpobakTepuun- BHYTPUKJIETOUYHbIE Mapa3uThl. DUTOMATOreHHBIE MUKPOOPTAHU3MBI.

2. B3anMocCBsI3b MHKPOOPTaHM3MOB C JKUBOTHBIMH. MUKPOOPTaHU3MBI — CHMOHWOHTBI
ry0oK, uepBeil, MOJUTIOCKOB, MOTOHO(OpP, pPHI0 M APYrUX MOPCKUX KUBOTHBIX. YdacTue
MHUKPOOPTaHU3MOB B 0OpH0OE C BPEAUTEISIMU CEITbCKOXO035IICTBEHHBIX PACTEHHM.

3. Mukpoduiopa KHIIEYHOTO TpaKTa >KBAYHBIX KMBOTHBIX B CBSI3M C OCOOCHHOCTSIMH HX
MUTAHUS.
4. HopmanbpHas wmukpodiopa uenoBeka. 3HaueHHE MUKPOQIOPHI B JKM3HU UEIOBEKA.

JlucOakTepro3 U ero npeaynpexacHue.

Tema 3.4. [TaToreHHBIE MUKPOOPTraHU3MBI 1 UMMYHHUTET
Bomnpock! 11 caMOCTOSATENIBHOTO N3YUEHUS:
1. Bo30ynutenn  Bo3BpatHoro Ttuda, xonepsl, OpromHoro Tuda, TyOEpKyIesa.

Cradpunokokkossle nH(pekuuu. [Tapasurnyeckue ¢GopmMbl MUKOIMIIa3M — BO30YAUTENEH OCTPBIX
pecnupaTopHbIX 3a00J1€BaHUI 1 THEBMOHUH.

MuKpoopraHu3Mbl — MPOIYLEHTHl aHTUOMOTHKOB, IPYTHX JIEKAPCTBEHHBIX BEIIECTB.
Bupycbl — Bo30yauTenu 3a001eBaHM Yel0BeKa, PACTEHUH, )KUBOTHBIX U HACEKOMBIX.
bakrepuodaru.

Bupycubie nundexnuonnsie 3adbonesanus: CITU/ u ap.

arwN

6. YueOHO-MeTOAHYeCKOe U MH(POPMAITMOHHOE O0ecTeyeHre TUCHMILTUHBI (MO1YJIA)
6.1. Ilepeuennb y4eOHOI JUTEPATYPbI, HEOOXOAMMOM 1JIA OCBOCHH S AUCHUIIIMHBI (MOIYJISA)
OcHoBHasi yueOHasi iuTEepaTypa:

1. ®enopenxo MW.C., Tlepepsaxkmna C.I1., XapnmamoBa E.A. Mukpobuonorus wu
UMMYHOJIOTHSL [DJIEKTpPOHHBI pecypc]: — ONeKTpoH. JaH. — Boarorpaackuit
TOCYJapCTBEHHBIN arpapHbiid yHuBepcuter, 2017 — 100 ¢. — Pexum pocryna:
http://e.lanbook.com/book/100803 (07.06.23)

2. Epemuna U.A., Honromro M.B. [Mumeas MUKpoOHOIOTHS [DIIEKTPOHHBIN pecypc]: —

OnexTpoH. naH. — KemepoBckuii rocyaapcTBeHHbli ynuBepcuter, 2017 — 210 ¢. —
Pexxum nmoctyma: http://e.lanbook.com/book/102691 (07.06.23)

10



3.

denorosa H.H., Enkun B.A. Mukpo6uonorus [DIeKTpoHHEIH pecypc]: — DIEKTpOH.
nan. — Cankr-IlerepOyprckuii  TOCyAapCTBEHHBIM JIECOTEXHHMYECKHH YHUBEPCHUTET
umenn  C.M. KupoBa, 2017 — 52 ¢c. —  Pexum  nmocryma:

http://e.lanbook.com/book/102981 (07.06.23)
Kapnosa A. KO. O0mias u moYBeHHass MUKPOOHOJIOTHS: yueOHOEe TTocoOre [ DNEeKTPOHHBIH

pecypc]: — DnekTpoH. gaH. — MKeBckas TOCymapCTBEHHAsl CEIbCKOXO3SIMCTBEHHAS
akagemusi, 2020 — 80 c. — Pexum poctyma: http://e.lanbook.com/book/158587
(07.06.23)

JlonmosiHuTeIbHAS YUeOHAsI JIMTEepaTypa:

1.

HaseinoBa, O.K. I'enetnka Oaktepuit B Bompocax u otrBerax / O.K. [laBpioBa |
MunucrepctBo oOpa3oBanusi M Hayku Poccuiickoit ®eneparuu, @enepanbHoe
roCyJapCTBEHHOE Oro/IKEeTHOE o0pa3oBaTenbHOe YUpexKIACHUE BBICIIETO
npodeccnoHaabHOro o0pasoBanus «OpeHOYPrckuil rocyJapCTBEHHBI YHUBEPCUTETY. -
OpenOypr : OpeHOyprckuii rocymapcTBeHHbIH yHuBepcuter, 2015. - 178 c. : Tadm.,
cxembl, wi. - bubmmorp. B kH. - ISBN 978-5-7410-1252-9 ; To xe [DnekTpoHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=364817 (07.06.23)
Muxkpobuonornyeckuii TpakTukym : ydeOHoe mocodbue / K.JI. Ilnaiimep, M.H.
ActpaxanneBa, 3.A. Kanapckas u ap. ; denepanbHoe areHTCTBO MO 0Opa30BaHUIO,
['ocynapctBeHHOE 00pa3oBarenbHOE yupexjaeHue Beiciero mnpogeccuoHasIbHOro
oOpa3oBanus KazaHckuii rocyaapcTBEHHBIM TEXHOJIOTMUECKUN yHHUBepcUTET. - Kazaus :
N3narensctBo KHUTY, 2010. - 83 c. : mi., Tabi., cxem. ; To ke [DnekTpoHHBIH pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=259055 (07.06.23)

HaBbioBa, O. MeToabpl TE€HETHYECKUX HCCIEIOBAaHUNW MHUKPOOPTaHU3MOB : ydeOHOe
nocobue / O. J[laBbimoBa ; MuHucCTepcTBO 00pa3oBaHus u Hayku Poccuiickoii
Oeneparnun, PenepaabHOE TOCYAAPCTBEHHOE OI0PKETHOE 00pa3oBaTeIbHOE YUPEKICHHIE
BbICIIEro  mpodeccuoHaabHOro  obpa3zoBaHus «OpeHOYprckuil  rocyaapCTBEHHBIH
yauBepcuteT». - OpenOypr : OI'Y, 2013. - 132 c. ; To xe [DnexkTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=259161 (07.06.23)

CuzennoB, A. AHTUOMOTMKH M XHMHUOTEpANEBTHUYECKHE Mpenaparbl : yuyeOHUK / A.
Cuzennos, M.A. Muceros, N.®. KapumoB ; MuHucTepcTBO 00pa3oBaHUs U HayKd
Poccuiickoit @enepannu, denepanbHoe roCy1apcTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
yupexkaeHue  BbICIIEro  npodeccuoHanbHoro  obOpasoBaHusi — «OpeHOyprckuii
rocyiapcTBeHHbIN yHUBepcuTeT». - Opendypr : OI'Y, 2012. - 489 c. : un. - bubnuorp.: c.
472. ; To xKe [OnexTpoHHbII pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=270294 (07.06.23)

Ponp mukpoopranu3smMoB B (YHKIIMOHUPOBAHUU >KUBBIX CHUCTeM: (yHIaMEHTaIbHbBIE
npobsieMbl 1 OuonHXXeHepHble npuinoxeHus / nox pea. H.A. Komuanos, B.B. Brnacos,
A.I'. Jlerepmenmxu. - HoBocubupck : Cubupckoe otnenenue Poccuiickoil akagemuu
Hayk, 2010. - 472 c. - (MaTerpanmonnsie mpoextsl CO PAH; Bem. 28). - ISBN 978-5-
7692-1147-8 ; To xKe [D7EeKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=98017 (07.06.23)

6.2. IlepeyeHb 3JIEKTPOHHBIX OMOJIMOTEYHBIX CHCTEM, COBPEMEHHBIX NPOodecCHOHATBHBIX
0a3 JaHHBIX M1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

Ne HaumeHoBaHUe JOKYMEHTA ¢ YKa3aHHEM PeKBU3HTOB
n/n
1 Horosop Ha noctyn k 9bC ZNANIUM.COM wmexny baml'V B nune nupekropa CO
Baml'V 1 OO0 «3nannym»Ne 3/22-36¢ ot 05.07.2022
2 Horosop Ha noctyn k 9bC «3bC FOPAUT» (momHas kosutekius) mexay baml'V B nume

mupextopa CO Baml'V u 000 «dnexrponHoe n3natensctBo FOPAWITY Ne 1/22-36¢ ot
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04.03.2022

3 Horosop Ha noctyn k ObC «YHUBepcuTeTcKas Onbnuoreka onnaii» mexay baml'y u
«Hexcmemma» Ne 223-950 ot 05.09.2022

4 JHorosop Ha noctyn k ObC «Jlanby» mexny bamlV u uznarenscrBoM «Jlaup» Ne 223-948
ot 05.09.2022

5 Horosop Ha noctyn k ObC «Jlaubp» mexay bamlV u nznarensctBom «JIanb» Ne 223-949
ot 05.09.2022

6 Cornamenue o corpynnnyectse Mexay baml'y u usnarenscrsom «JIanp» Ne 5 ot
05.09.2022
7 3BC «3b baml¥Y», 6eccpounstit norosop mexay baml'V u OO0 «OTkpbIThIE

onbmnoreunsie cucteMb» Ne 095 or 01.09.2014 .

o

Horosop Ha BJI nuccepranuii mexxay baml'y u PI'b No 223-796 ot 27.07.2022

9 JloroBop o noaximrodeHnr kK HOb u o npegocrapinennn nocrymna k oobekram HOb Mexny
baml'V B nuue aupextopa CO baml'y ¢ ®I'BY «PT'b» Ne 101/H3b/1438-1I1 ot
11.06.2019

10  Jloroop Ha goctyn k O5C «3BC FOPAWTY (moHas KoJuIeKIs) mexay YYHuT B nuue
mupextopa CO YYHuT u OO0 «Onekrponnoe uznarensctBo FOPAUT» Ne 1/23-36¢ ot
03.03.2023

Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « UHTEepHeT» (1aJiee -
cetb «AHTEpHET)

Ne Anapec (URL) Onucanue CTpaHULBI
n/n
1 https://vk.com/topic-50931475 27970357 Y4eOHUKH 110
MHUKPOOHOJIOTHH
2 http://bio.sfu- MHuKPOOHOIIOTHS C
kras.ru/files/1853 Konspekt_lekcii_Mikrobiologiya.pdf OCHOBaMHU
BHPYCOJIOTHH
3 http://www.studfiles.ru/preview/2065691/ Y4eOHHK 10
MHUKPOOHOJIOTUH
4 http://www.grandars.ru/college/medicina/mikrobiologiya.html OCHOBBI
MUKpPOOHOJIOTHH

6.3. [lepeyennb JIMIIEH3MOHHOTO U CBOOOIHO PACTIPOCTPAHSIEMOI0 MPOIPAMMHOTO
odecrieyeHHsl, B TOM YHCJI€ 0TE€YECTBEHHOT0 MPOU3BOACTBA

HaumeHoBaHHEe MPOrpaMMHOI0 odecredeHus
Windows 10 Heorpanuuen Ha 3 roga/ Microsoft Imagine. [Toamucka Ne8001361124 ot
04.10.2017 r.

Windows 7 Heorpanuden Ha 3 roxa/ Microsoft Imagine. I[Toamucka Ne8001361124 ot
04.10.2017 1.
baza snexTponHbix nepuoanyeckux uzaanuid. He orpanndeno / OO0 «MMIBUC». Jlorosop
Nel33-IT 1650 ot 03.07.2018 1.

OBC «Jlanb». He orpannyeno / OO0 «3BbC JIAHb». loroBop Ne848 ot 03.09.2018 r.
Kaspersky Endpoint Security950 /000 «Cwmaptiaiin» ['paxkiaHCKO-TIpaBOBOM JOTOBOP
Ne44/013 ot 06.12.2021 .

Windows XP Jlunienzuonnoe cornamenne MSDN. ['ocynapcTBeHHbIH KOHTpaKT Ne9 ot
18.03.2008 r. 3AO «CodtJIaiin»
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7. MaTtepuajibHO-TeXHUYeCKas 0a3a, He0OX0AUMAS VISl OCYIIeCTBIEeHUS 00Pa30BaTeIbLHOI0

npouecca no JMCUMIUInHe (MOIYJII0)

Tun yyeOHoil aynuTopun

OcHaleHHOCTh YUeOHOl ayIuTOPUH

JIaboparopusi CHCTEMATHKU BBICIITUX U
HUBIIUX PACTeHUN, aHATOMUU U MOP(OJIOTUU
pacTeHuid, OMOXUMUH, TCHETHUKH,
MOJICKYJIIpHast OnoIorus. YueOHas
ayTUTOPUS JIJISl IPOBEACHHUS 3aHATHIA
JIEKIMOHHOTO TUMA, yueOHas ayAUTOPHS [T
MIPOBEJICHUS 3aHATUN CEMUHAPCKOTO THIIA,
yueOHasi ayJJUTOPHS TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUHOW aTTeCTallNH, yaeOHast
ayJTUTOPUS TPYIIOBBIX U MHAWBUTYaTbHBIX
KOHCYJIbTAIIUI
UuTanbHbll 3aJ1: TOMEUIEHUE IS
CaMOCTOSITENIbHOM pabOThI

yueOHas mebenb, mkadbl, 000pyI0BaHHE JIS
MIPOBEICHHMS JIAOOPATOPHBIX PabOT
(MHKpPOCKOTIBI, crIeKTpodoTOMETp, LIeHTpUPYyTa,
BECHl AaHATTUTHYECKHE, PH-METP, MUKPOTOM,
naboparopHas Mocyaa, PEaKTUBBI), ICPEHOCHOMN
9KpaH, MEPEHOCHOHN MPOEKTOP, YIeOHO-
HarJIsIIHbIE TTOCOOUS

yueOHas me0Oenb, yaeOHO-HAMISTHBIC TOCO0uS,
KOMITBIOTEPBI

JlaGopaTopust MUKpOOHOJIOTHHU U
OMOTEXHOJIOTHH

yueOHast Mme0Oeb, mKadbl, BRITHXKHOM mIKad,
YCTaHOBKA TUTPOBAIBHBIN, XOJIOMIbHUK,
mkad CyIIMIbHBIN, BECl aHATUTUYECKHE, BECHI
nabopaTopHbIe, ITUTA HarpeBaTeIbHasl,
HOHOMED, BOJsSHAs OaHs, TUTHTA
HarpeBaTellbHas, BBITSDKHOM mKad,
MHUKPOCKOIIBI, MUKPOCKOT C )OTOHACATKOM,
nedb My(denbpHas, 00KC MEKpOOHOIOTHIECKOM
0€301aCHOCTH, CTEPUIIM3ATOP MAPOBOH,
TEPMOCTAT, 00JTydaTe)Ib OaKTePHUIIHTHBIH,
TPaHCUJUTFOMUHATOP, KaMepa JJIs
BEPTHKAIBHOTO AJIeKTpodopesa , kamepa st
TOPU30HTAIBLHOTO 3JIeKTpodopesa,
amrumdukaTop, 1adoparopHas mocyzia,
pPEaKTUBBI

Jlaboparopust OMOTEXHOJIOTHUH,
MUKpPOOHOJIOTHH

yueOHast Mme0enb, mKadbl 1151 peakTHBOB,
XOJIOJMIIBHUK, CTEPUITH3aTOP, MUKPOCKOITBI,
OOKC JJaMUHapHBIN, aBTOKJIAaB, TEPMOCTAT,
71abopaTopHas MOCy/ia, PEaKTUBHI, IEHKep
71a00paTOPHBIi

VYyeOHast aynuTopus AJid IPOBEACHUS
3aHATHUH JEKIIMOHHOIO THIIA, yueOHas
ayJUTOPHS JJIsl IPOBEACHUS 3aHATHH
CEeMHUHApPCKOI'o TUIIA, yueOHas ayJUTOpHUs
TEKYIIIETO0 KOHTPOJIS ¥ MPOMEKYTOUHON
aTTecTaluu, yueOHast ayIMTOPHsI TPYMIIOBBIX
Y MHIMBHUIYaTbHBIX KOHCYIIbTAIHHA
[Tomemnienue s XpaHeHUs U
npopHIAKTHIECKOTO 00CTYKUBAHUS
y4eOHOTO 000PYyTOBaHMS
VYyeOHast ayIuTOpus TEKYLIEro KOHTPOJIS U
ITPOMEXKYTOUYHOM aTTecTaluu

yaeOHast Mmebenb, 10cKa, MyJIbTUME A -
IPOEKTOP, IKPaH HACTEHHBIN, y4eOHO-
HarJIsIHbBIE TOCOOHS

JIEMOHCTPAIIMOHHOE 000PYIOBaHUE

yaeOHast Me0esThb, 10CKa, MUKPOCKOTIBI
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