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Pabouasi mporpaMma cCOCTaB/ieHa Ha OCHOBAHWMM YyueOHOrO TulaHa OCHOBHOMU
nipodeccroHanbHOM  obpa3oBatenbHOM mporpamMMbl  06.03.01  Buosorust  npodunb
buomenuiivHa, 0/j00peHHOr0 yYeHbIM COBeTOM bupckoro ¢unmana Ydumckoro
YHUBEPCUTETa HayKU M TexHonorun (mpotokon Ne7 ot 27.02.2026 1.) U yTBEp)KAEHHOIro
nvpekTopoM bupckoro gunuana 27.02.2026.

3aB.kadeapori Kadeapbl OHUOMOTMM, 3KOJOTHM W _noonucaHo DLIIT Onuna C.A.
XUMWUM  (HaumeHogaHue  Kacpedpbl  paspabomuuka

npoepammnl)

Pa3paboTurK mporpamMmbI noonucavo SIIIT Munyna H.H.
PykoBoguTeb 06pa3oBaTeIbHOM IPOrpaMMbl noonucaxo ST Onuna C.A.




1. Henp pucuumiuebl. [lepeyeHb NMyIaHUPYeMBIX pe3y/IbTaTOB O0ydeHHsT IO
AUCLIUI/IMHE, COOTHECEHHBIX C MJ/IAaHUPYeMbIMHU pe3y/IbTaTaMH OCBO€HMSI OCHOBHOM
npodeccnoHaTbHON 00pa3oBaTe/IbHOM MPOrPaMMbI

1.1. Iles1b AUCHUIIMHBI

Llenp u3yueHWs [JUCLIMIUIMHBL: (OpPMHpOBaHMe CHUCTeMaTU3UPOBAaHHBIX 3HAaHWW B 00sACTU
MHUKPOOHOJIOTHH, YMEHHUM OIepHpOBaTh OCHOBHBIMU TOHSATHSIMHU, B/aJileHHH HaBBIKAMU HCIIOb30BaTh
BO3MO)KHOCTU 00pa3oBaTe/ibHOM CpeJibl Ji/isl JOCTUXKEeHHs] TMUHOCTHBIX, MeTarpeJMeTHBIX U TpeJMeTHbIX
pe3ynbTatoB 00yueHHsi U obecrieueHHs] KauecTBa Y4yeOHO-BOCTIMTATeNbHOTO IIporiecca CpeAcTBaMU
TperofiaBaeMoro yueGHOro rpezmMera

1.2. ITepeuyeHb NJIAaHUPYEMBIX Pe3y/IbTaTOB 00yueHHUsI M0 AMCLIMIIINHE, COOTHECEHHBIX C
IJIAaHNPYeMBbIMH pe3y/IbTaTaMU 0CBOeHHUsI 0CHOBHOU NPodeCcCHOHA/IBLHO 00pa3oBaTe/IbHOM
NPOrpamMMmbI

Tabsuria 1. — Pe3ynbraThl 00yueHHs 10 JUCLIATIIMHE

[TnaHupyeMble pe3y/bTaThl 0CBOEHMUS
OCHOBHO¥ mpodeccroHaIbHON
obpa3oBarebHOM TIPOrPaMMbI
(KoMITeTeHIIUM, 3aKperjIeHHbIe 3a
JIWCLIATIIMHOMN)

Ko/ v HaMeHOBaHHe WHWKATOpa JOCT)KeHUs] KOMITeTeHLIUH,
3aKperyIeHHOT0 3a AUCLIUTITMHON

HalMMeHOBaHHe
KOMIIeTeHIIUH

KO/,
KOMITeTeH
L[UH

OIIK-1

CriocobeH pUMeHSITh
3HaHWe OMOIOTHYeCcKoro
pa3Hoobpa3us u
WCII0/Tb30BaTh METO/bI
HaOJTIo/IeHu,
HjeHTU(hUKaLIY,
KaccuduKaium,
BOCTIPOU3BO/ACTBA U
Ky/TbTUBUPOBAHUS KUBBIX
00BEKTOB [Ijisl PelleHust
ripoecCcroHaNbHBIX 3a/jau

OIIK-1.1. Aranu3upyeT buonoruueckoe pasHooOpasue,
METOIMKU TIPOBeZIeHUs HaO/MroieH!sl, UeHTU(PUKALIH,
K/IacCHU(UKaLK, BOCTIPOU3BO/ICTBA U Ky/TbTUBUPOBAHUS
JKUBBIX 00BEKTOB

OIIK-1.2. OObsICHSIET METOZbI HAO/TIOIEHUS, UAEHTH(hHUKALINH,
K/1accudurKalyy, BOCIIPOU3BOJCTBA U Ky/IbTUBUPOBaHUSI
JKUBBIX 00BEKTOB JI/1s1 pereHus MpodeCcCHOHaAMbHBIX 3aau

OITK-1.3. TIpumeHsieT 3HaHHe OHOIOrHYECKOTO pa3HoobOpasust
Y MCII0JTb30BaTh METO/Ibl HAO/TIOIeHUS, NeHTU(hHUKALIHY,
K/IaCCU(UKAL[K, BOCTIPOU3BO/ICTBA U KY/TbTUBUPOBAHUS
JKUBBIX 00BEKTOB JI/1s1 peliieHust MpodeCcCUOHaAMbHBIX 3aiau

2. CTpyKTypa U TPyA0eMKOCTb JUCL{UIL/IUHbI

OObujasi TpymoeMKoCTh (00beM) AWCLUIUIMHBI COCTaB/sieT 3 3aueTHble eAuHULBI (3.e.), 108
aKaZleMMueCKUX 4acoB.

Tabnuiia 2 — O6beM AUCIUTIIMHBI

o Bcero, KonuuecTBo yacos B
Bugpbl yuebHoM paboThl
4yacoB cemecTpe
OO0111as1 TPYZI0EMKOCTh IUCIATITMHBI 108 5 cemectp - 108
KoHTakTHast pabora o6yuaroiuxcs ¢ npernozaBaTesieM 1o 44 5 cemectp - 44

BU/IaM YUeOHBIX 3aHATUH (BCETO)

B TOM 4HCJIe:




o Bcero, KonmuecTBo yacoB B

Bugpl yueOHOM paboThI
4yacoB ceMecTpe

JIeKLIMU 16 5 cemectp - 16
71ab0paTopHbIe 3aHATHS 28 5 cemecTp - 28
TIPaKTUUeCKUe 3aHSITHSI 0
[pyrue Bugpl paboT B cooTBeTCcTBUU C YII:
KOHTpOJ/TbHasi paboTa 0
KOHCY/IbTallin 0
CamocTosiTesibHast paboTa 00yJaromuxcs (BCero) 64 5 cemecTp - 64
N3 Hux:
KOHTPOJIb 0
OKP:
3auem 0.2 5 cemectp - 1
3auem C OyeHKoll 0
Kypcogasi paboma (npoekm) 0
5K3aMeH 0

3 CopeprkaHue AUCIUILUIUHBI
Tabmria 3 — CogepykaHye JUCITATUTAHBI

Ne |Pa3gen (TeMa) AMCLUIIIMHBI Bugel fedtebHOCTH @dopmMa TeKyl1L[ero
n Jlex, |JIab, 3u, |CPC, KOHTpOJIS1
yac. |yac. |4yac. |uyac. ycIeBaeMOoCTH
3 Kypc / 5 cemecTp
1 |Crpoenue, mopdonorusi, pasHooOpa3ue 1
KJ1accuduKalys IpoOKapuoTOB
1.1 |Ctpoenue, mopdororus, pa3Hoobpasue 1 4 8 15.8 Ketic-3aanus,

K/1accuduKalys IpOKapuoTOB

[TpeaMeT ¥ MeTO/[bI MUKPOOHO/IOTHH. MeTO/IbI
K/IaCCHUUeCKOM MUKPOOHOIOTHH. YuacTre
MHKPOOPraHM3MOB B MUHepa/In3aLu
OpraHuYeCKUX Bell[eCTB, peryysaijuu ra3oBoro
cocTaBa aTMoc(ephbl, B OUUCTKe OKPY Karolliei
Ccpezibl OT TOKCUYHBIX BeleCTB B NOAJepKaHue
TIJIO/IOPO/MSI TIOYBBI, B 0Opa30BaHKe M0JIe3HbIX
HCKOIaeMbIX, B [I0JIyYeHUH KOPMOBBIX U
TULLEBbIX [POAYKTOB, TOIJIMBA, XUMUYeCKHUX
pPeaKkTUBOB U JIeKapCTBEHHbIX
ripeniaparoB.CucTtemaryka npokapuor [Ipasusna
HOMEHKJ/IaTypbl U UleHTUhUKALIUN
MHUKPOOpraHrn3moB. OCHOBHbIe
¢dunoreHeTHueckre Tpyrnbl apxeil. OCHOBHbIE
¢dunoreHeTHyeCcKre TPYIIIbI
Oakrepwuii.[loTpeOHOCTH MPOKApHOT B
MMTaTeIbHBIX 3/IeMeHTaxX U MUKpPO3JIeMeHTax.
Vcrounrky OHMOTeHHBIX 371eMeHTOB. DaKTOPbI
pocra.

JlaboparopHasi
pabora,
TectupoBanue




OHepreTuueckue U OMOCUHTETUYeCKHe
TIPOLIeCChI Y IPOKApHOTOB.

2.1

OHepreTuyeckre U OMOCUHTEeTHUeCKHe
NIPOLIeCChI Y IPOKapHOTOB.

Crioco6b1 obecrieueHusi SHepruei. Jk30reHHbIe
Y SH/IOTeHHbIE OKHC/IsieMble CyOCTpaThI.
[oHopsl 371eKTpoHOB. [lepeHoCUnKY
3JIEKTPOHOB U 3/IeKTPOHTPaHCIIOPTHbIE
CUCTeMbI: UX 0COOEHHOCTH Y Pa3/TUYHbIX
opraau3MoB. Posis AT®, criocobsr ee
obpa3oBaHus. BpoykeHusi. A3pobHOe AbIxaHue.
AmnaspobHoe fbIxaHve. XeMOCHHTe3.
BbuocunTeTueckue npoueccel. BivsHue
¢axTOpoB BHellIHel cpefbl. OTHOLLIEHNe
MHKpPOOPraHM3MOB K Temrneparype .[leiicTBue
BBICOKMX Y HU3KUX TeMIlepaTyp Ha POCT U
BbDKMBaHHe MUKPOOPraHW3MOB.
I'mppocratrueckoe faBneHue. YCTOUUUBOCTD
MHUKPOOPTraHM3MOB K BBICYILVBaHHUIO,
otHouleHre K pH cpezbl. Ocmodusl,
rasiopuisl. BnvsHue nyuncTom sHeprum-
COJIHEYHOE U3/TyYeHHe, UCKYCCTBEHHBIN YD,
Nd-uznyueHre, HOHU3UPYIOLLIEe U3TyUEHHE,
PaZiOBOJIHBL, Y/IbTPasByK. OTHOIIEHYE K
MOJIEKY/IIPHOMY KHCJIOPOAY — a3po0OHbIe
MHKPOOPTaHU3MBbI, 00/TUraTHBIE U
¢axynbTaTHBHBIE aHAPOOLI. YCBOeHUe
coesuHeHUM a3oTa. CUHTe3 OCHOBHBIX
61OoMoMMMepOB: HYK/IEMHOBBIX KUC/IOT, Oe/IKOB,
JIATIU/IOB, yT7IEBOJI0B. BTOpHuHbIe MeTabOMUTHI.

10

28

Kelic-3aganus,
JlabopatopHast
pabora,

TectupoBaHue

[evicTBue (pakTOPOB BHELLHEN Cpe/ibl Ha POCT
MUKPOOPIaHM3MOB

3.1

HeticTBUe (aKTOPOB BHeILIHeN Cpe/ibl Ha POCT
MUKPOOPTaHHU3MOB

buoreoxumMuueckast esTeTlbHOCTh
MHUKPOOPTaHHU3MOB. YUacTre MUKPOOPTaHHW3MOB
B OMOTeOXMMHUYECKUX IMK/IaX COeJUHEHUH
yIiepojia, a30Ta, Cepbl U IPyTHUX 3/1eMEHTOB.
Tpoduueckue CBsA3U B Pa3/IMUHBIX COOOIIECTBAX
MUKPOOPraHW3MOB. 3HaUeHue
MHUKPOOPTaHU3MOB B T'€0JIOTHYEe CKUX
niporieccax; B pOpMHUPOBaHUU KOPBbI, B
BLIBETPUBAHUH, B BbIIII€/TAUMBAHUM TOPHBIX
1opo/i, B pyAo00bpa3oBaHUH. YC/IOBHSI 0OHUTaHUS
MHUKPOOPTaHU3MOB B TTOUBE.

10

20

TecTtupoBanue,
JlabopatopHasi
pabora, Ketic-
3alaHUs




I'ymycoob6pa3oBanue. [TouBeHHbIe cO0OITIeCTBA
MHUKPOOPraHu3MoB. BogHbie
coobiriecTBaMUKPOOPTraHU3MOB.
CamooumiijeH’e BOJOTOKOB. YyacTue
MHUKPOOPTaHHW3MOB B (hOPMUPOBAHWH COCTaBa
atmMocdepsl. B3aumogeiicTBue
MHUKPOOPTaHW3MOB C PaCTeHUsIMHU U
YKUBOTHBIMH. ®UKOOUOHTHI y JTUILIAHHUKOB.
OnuduTHas MUKOQIIOpa pacTeHUH.
ArpobakTepru — BHYTPUK/IETOUHbBIE TIapa3UThI.
duroraToreHHble MUKPOOPTaHU3MBI.

4 |3auer 1 0.2
Wroro 1o 3 Kypcy 5 ceMecTpy 16 28 1 64
Wtoro mo gucCLMILIMHE 16 28 1 64
Tabnuria 4 — JTabopaTopHblie paboThI
Ne |HanmeHoBaHue y1abopaTopHBIX paboT O6bem, yac.
n/n
3 Kypc / 5 cemecTp
1. |Cucremarvka poKapuoT 2
2. | ITloTpeGHOCTH MPOKAapUOT B MUTATE/bHBIX 3IeMeHTax U |2
MHUKpO3/IeMeHTaXx.
3. VcToyHrKy OMOTeHHBIX 371eMEHTOB. 2
4. | dakTopsl pocTa. 2
5. |CucremMaruka IpOKapuoT 2
6. | IloTpeGHOCTH MPOKApUOT B MUTATE/bHBIX 31eMeHTax U |2
MUKpO3/IeMeHTaXx.
7. VcToyHrKY OMOTeHHBIX 371eMEeHTOB. 2
dakTopsbI pocTa. 2
OK30reHHbIe U YH/IOTeHHbIe OKUC/IsieMble CyOCTpaThl 10
10. | Ok3oreHHbIe U SHAOTEHHbIE OKUCIsSIEMbIe CyOCTpaTh 10
11. | YuacTve MUKPOOPraHU3MOB B OMOTeOXMMUYeCKUX 2
LMK/IaX COeIMHeHUN yrieposa
12. | YuacTre MUKPOOPraHU3MOB B OMOTeOXMMUYeCKUX 2
LMK/IaX COe/JMHeHUI a30Ta
13. | YuacTve MUKpPOOPraHU3MOB B OMOTeOXUMUYEeCKUX 2
LMKJIaX COeIMHEeHUN Cepbl
14. | Ocob6eHHOCTH MUTAHUST MUKPOOPTaHU3MOB 4
15. | YuacTve MUKPOOPraHU3MOB B OMOTeOXMMUYeCKUX
LMK/IaX COeIMHeHUN yrieposa
16. | YuacTve MHUKPOOPraHU3MOB B OMOT€OXMUMUYECKUX 2




LIMK/IaX COeIMHEHUI a30Ta

17. | YuacTve MUKPOOPraHU3MOB B OMOTe0XUMHYeCKIX
LIMKJ/IaX COeIMHEHUN Cepbl
18. | OcobeHHOCTH MUTAHUST MUKPOOPTaHU3MOB




4. ®oHJ| OLIeHOYHBIX CPEJCTB //IA MPOBeeHHUs MPOMe)XYTOUHOH aTTecTanuu
00yUaIOIIMXCS 110 JUCI{HII/THHE

KputepusiMi OLIeHUBAaHUsI SIBSIFOTCS Oasiibl, KOTOpbIe BBICTAB/ISIOTCS 3a BUABI [IeSITeTbHOCTH
(oLleHOUHBIE CpeACTBa) MO WTOraM M3ydyeHUs: MOAy/ed (pa3fesoB AUCLMIUIMHBI), MEePeYrCc/IeHHbIX B
PEUTUHI-TI/IaHe AUCLIMIUINHBL. banibl, BbICTaB/issieMble 38 KOHKPETHbIe BH/bI JeSITe/IbHOCTU MPe/iCTaB/IeHbl
HIDKE.

KoHTponbHbIe 3ajaHus /11 IPOBeieHus
TeKyLlero KOHTPOJIs1 ycieBaeMoCTH

TecToBbIe 3agaHusI

OmucaHue TeCTOBbIX 3a/laHWI: TeCTOBble 3aJaHWs BK/IIOUAIOT TeCThl 3aKPhITOrO THMa (C OAHUM
NpaBUbHBIM  OTBETOM), TeCThl HAa YCTaHOBJAEHWH IIOC/Ie/JOBaTe/JIbHOCTY W Ha YCTaHOB/IEHUE
cootBeTcTBUs. OlleHKa 3a BBHITIOJIHEHWE TECTOBBIX 3a/laHWM BBICTAB/ISETCS Ha OCHOBAHWUHM TIPOL[eHTa
3alaHUM, BBITIOJIHEHHBIX CTYAE€HTAaMHd B TIPOLIECCE TPOXOKIEHUS TIPOMEXYTOUHOTO M PYyOeXHOTrO
KOHTPOJIs1 3HAaHUM

1. V3BuThIe OakTepuH B (hopMe CITUPAJIH....

a) CITMPOXeThl

0) TeTpakoKKu

B) OaL/IIBI

r) cTaUI0KOKKH

2. bakTepuu nasouKOBUIHOM (HhOPMBbI

a) TeTPaKOKKH

0) GaLMIIBI

B) CTa(pUIOKOKKHU

T') CIIUPOXEThI

3. IlpecTaBUTEM [TPOKAPUOT.....

a) capLuHbI

0) rpuOsI

B) BOZIOPOC/IU

I') pacTeHusl

MeTtoauueckue Matepuasbl, ONpeestolye TpoLefypy OLieHUBaHUS BbITIOJTHEHUSI TeCTOBBIX 3aJaHUMN

OnucaHve MeTOAUKY OLIeHHBaHKS BLITIOJTHEHUSI TeCTOBBIX 3aJaHUI: OLIeHKa 3a BBINOJIHEHUE TeCTOBBIX
3a/laHUM CTAaBUTCSI HA OCHOBAHUWU T0/[CYeTa MPOL|eHTa MPABU/IbHO BBIMOJHEHHbBIX TECTOBBIX 3a/laHUM.
Kputepuu oneHku (B 0auiax):

- 9-10 6a/1710B BBICTAB/ISIETCS CTYAEHTY, €CJTH MPOLIEHT MPABU/IHHO BBITTOJTHEHHBIX TECTOBBIX 3aJJaHUM
coctasiseT 81 — 100 %;

- 7-8 6anIoB BBICTABJISIETCS CTY/IEHTY, €C/IA TIPOIIEHT MPAaBU/IbHO BBITIOJTHEHHBIX T€CTOBBIX 3a/laHUMN
coctasisieT 61 — 80 %;

- 4-6 6anUIOB BBICTABJISIETCS CTY/IEHTY, €C/IU TIPOLIEHT MPAaBU/IbHO BBITIOTHEHHBIX T€CTOBBIX 3a/laHUMN
coctasisteT 41 — 60 %;

- 0 4 6aJI/IoB BBICTAB/ISIETCS CTYAEHTY, eCJTH MPOLIEHT MPABU/IHLHO BBITOJTHEHHBIX TECTOBBIX 3aJJaHUM
cocrtasmnseT 40 %;

Keiic-3ajanusn
OmnumcaHue Kelc-3aflaHUM: Kelc-3a[jaHie TIpe[CTaBaseT COOOM CUTYal[MOHHYIO 3a/jauy, TpeOyroIyro

OCMBIC/IEHUS, dHA/IN3d, 4 3daTeéM DelleHMH. Perienue KEI‘/JIC-3a,E[aHI/IH AOJDKHO OBITh dpPryMeHTHPOBAHHEBIM,
COZiepXKaThb IMMOsSICHEHMHH.



1. CTpoeHue K/IeTOYHOM CTEHKH, KAaKOTO TUTa OakTepuii (TpaMIoIOKUTeNbHBIX WK TPaMM
OTpHULIaTeTbHbIX) TIPe/ICTaB/IeHO Ha pucyHKe. OO03HaubTe BCe UaCTU KJI€TOUHOW CTeHKHU.

a) benku 1)
0) TeiixoeBble KUCTOThI 2)
B) IUTOI/Ia3MaTHUeCKasi MeMOpaHa 3)
I') MeNTUA0IIMKaH 4)

2CTpoeHHe K/IeTOUHOM CTEHKH KaKoro THTa OakTepuii (rpaMIoIOKUTEIbHBIX UIH FPaMM
OTpULIATeTBHBIX) TIPe/ICTaB/IeHO Ha pUCyHKe. OO03HaubTe BCe UaCTU KJIeTOUHOW CTEHKHU.

a) moMcaxapu/pbl 1)
0) MUIUBI 2)
B) Hapy>kHasi MeMOpaHa 3)
T') NenTU/I0T/TMKaH 4)
) UMTOIUIa3MaThyeckasi MeMOpaHa 5)
e) 6esku 6)

3. CTpoeHUe K/IeTOUHOW CTeHKH KaKoro TUra bakTepuii (rpaMrosioxKUTe/IbHBIX WK FPaMM
OTpULIaTe/TbHBIX) MTPeACTaB/IeHo Ha pucyHke. O603HaubTe BCe UaCTH K/IETOUHOM CTEHKH.

a) MOHOIIOJISIPHBIN MOHOTPUX 1)
0) MOHoJIaTepabHBI MOHOTPHUX 2)
B) 1ooTpUX 3)
r) aMmpUTpUx 4)
1) IEPUTPUX 5)

MeTtoauyeckrie MaTepuasbl, Opeessitoliye poLeAypy OLieHWBaHUs BLITIOJTHEHUST KelC-3alaHui

OrnucaHye MEeTOIUKY OLIeHUBAHUS: TIPU OLIeHKe PelleHUst Keic-3ailaHust Haubosibiliee BHUMaHUE [JO/DKHO
OBITh yZe/1IeHO TOMY, HAaCKOJIBKO TTOJTHO PacKpBITO COZiepyKaHue MaTepurasa, YeTKO W TIPaBU/IbHO /1aHbl JIN
orpeie/ieHus], paCKpbITO COJiepyKaHue MOHSATHH, BEPHO JIM UCTO0Ib30BaHbl HAyUHbIe TEPMUHBI,
VICTI0/1b30BaHbl JIM apryMEeHTHMPOBaHHbIe [J0Ka3aTe/IbCTBa, OIBIT JesATebHOCTH, UCII0/Ib30BaHbI JIU paHee
niproOpeTeHHbIe 3HaHUsI, PACKPBITHI JId IPUUUHHO-C/Ie[ICTBeHHbIE CBSI3U, HACKO/ILKO BBICOK YPOBEHb
YMeHUs1 ONleprpOBaHUs HayYHbIMU KaTeropysiMH, aHanu3a MHGOpMaL1y, Ba/ileHUsl HaBbIKaMy

MIpaKTUUe CKOU [1esITe/IbHOCTH.

Kpurepuu ouenku (B 6a/1ax) (ZO/DKHBI CTPOTO COOTBETCTBOBATh PEUTHHT I/IaHY 0 MaKC. U MUH.
KOJINY. 0asijioB ¥ TOMBKO /IJIS1 TeX, KTO YUMTCS C UCTIO/Tb30BaHUEM MOJY/IbHO-PEUTUHTOBOW CUCTEMBI
o0yueHHs ¥ OLIEHKH yCIIeBaeMOCTH CTYy/I€HTOB):

- 2 B6ana BBICTAB/ISAETCS CTYAEHTY, eC/IM 3a/jlaHre rPaMOTHO ITPOaHa/TM3UPOBAHO, YCTaHOB/IEHbBI
NIPUYMHHO-C/IeZICTBEHHBIE CBSI3U, IeMOHCTPUPYIOTCSI yMeHUsI paboTaTh ¢ UCTOUHUKAMU WH(OPMAIWY,
B/Ia/leHVe HaBblKaMU MPAKTHUUeCKOM JleATe/IbHOCTH, HalileHO ONTUMAaJIbHOE pellleHre Kelc-3a/laHue;

- 1 Gasn BeICTAB/ISIETCS CTYZIEHTY, eC/TM 3aZlaHue MTPOaHaMM3iPOBAHO NTOBEPXHOCTHO, He yCTAaHOB/IEHbI
TIPUYMHHO-C/IeJICTBEHHbIe CBSI3H, IEMOHCTPUPYIOTCS C1abble yMeHUs paboTaTh C MCTOYHUKAMU
MH(pOpMaLH, HeyBepeHHOe B/aJileHe HaBblKaMU IPaKTUUeCKOH [lesiTe/IbHOCTH, Hali/IeHO pellleHNe Keic-
3a/jaHusl, HO UMeeT 3HaUUTe/IbHble He/l0UeThl;




- 0 6asIOB BBLICTAB/ISIETCS CTYAEHTY, €C/IU 3a/jaHre He TIPOaHa/TM3UPOBaHO, He YCTaHOB/IEHbI IPUUHMHHO-
CJie/ICTBeHHbIe CBsI3U, JeMOHCTPUPYETCsl OTCYTCTBUE YMeHUs paboTaTh C MCTOUHMKaMU UH(POPMaLH, He
chopMHpOBaHbl HAaBbIKW NIPAKTUUECKOW JieITelIbHOCTH, PellleHHe KeliC-3a/laHusl He Hal/leHo.

KoHcniekT

[TpeameT 1 MeTOABI MUKPOOHOIOTUH.

MeTo/ibI K/1acCHueCKOi MUKPOOHOIOTHH.

YyacTue MUKpOOpPraHM3MOB B MUHepa/M3aliii OpraHuueCcKrx BelecTB, PerysisiLiiyi ra3oBoro cocraBa
atMocdepsbl, B OYMCTKEe OKPY>Karollei cpefibl OT TOKCUUHBIX BeIlleCTB B NOA eprKaHKe TUI00POAUs
TI0YBbI, B 0Opa3oBaHue I10J1e3HBIX UCKOTIaeMbIX, B TIOTy4eHUH KOPMOBBIX U TMHUILEBbIX TIPOJYKTOB,
TOIIMBA, XUMUYeCKUX PeaKTUBOB U JIeKapCTBEHHBIX Iperaparos.

Hcmopuueckuli ouepk.

Paszgumue muxpobuonoeuu 8 20 cmonemuu. TlepcrieKTHBBI pa3BUTHS MUKPOOHO/IOTHH B 21 cTONeTH .
Perienne rio6aibHbIX MPO6/eM 1o ctabumm3anyy 6akTepusiMy ra30BOro cocTaBa aTMochepsl 3eMiy,
OXpaHa OKpY’Karolljer Cpe/ibl, HeIoCpeCTBeHHOe yJyacTHe B pPellieHre POJ0BOIbCTBeHHBIX,
MeIULIMHCKUX U SHepreTHUeCcKUX rmpobsieM uesoBeuecTBa.

CrpykTypHasi opraHi3anys pOKaproOTHOM KieTKU. [leneHre, pa3sMHOXXeHYe, KY/JIbTUBUPOBaHUS
MHKPOOPraHH3MOB.

CXOZCTBO M pa3/iiure B OPraHU3aLiy KJIeTOK 9YKapyuoT ¥ POKaproT. OcobeHHOCTH OopraHr3alin
MUKDPOCKOIIMYeCKUX rpruboB, BOJOPOC/el, mpocTednmx. OTCYTCTBHe K/IeTOUHOW CTPYKTYPhI Y BUPYCOB.
CTpyKTypa BUPHUOHOB.

Mopdororusi, yneTpacTpyKTypa, MaKpoMOJIeKy/IsipHast OpraHu3aLusi KJeTOK IPOKapHoT.
Mopdonorrnueckoe pasHoobpasve. OfHOK/IETOYHbIE M MHOTOK/IETOUHBbIE (HUTYAThle, MeLW/INa/IbHbBIE)
(opmbl. CTPYKTypHBIe pa3/TMuusi TPaMITIOIOKUTeTbHBIX U IPaMOTpULIaTe/TbHBIX OaKTepuii U apxei.
O6pa3oBanue L-dhopm, cheporioB, MpOTOIIACTOB.

[ToBepXHOCTHBIE CTPYKTYPHI.

[MoABMXHOCTH DaKTepHaIbHBIX K/IETOK.

Mem6paHHbIH arrapat. OcobeHHOCTH TPAHCIIOPTa BelllecTB y OakTepuii U MeXaHU3MbI,
obecreurBaroliie 00MeH BeIT|eCTB C OKPY)KAOILel Cpe/oi.

LluTonsiasma 6akTepuanbHON KIeTKU. BHyTpuriasmMatnyeckue BKIFOUEHUS.

JeneHue kaemku u cnocobbl pasMHO}CeHUsI MUKPOOP2AHU3MOB.

METO,[[I/I‘-IECKI/IE MaTepHrdJibl, OIpeJesdrolre Ipoueaypy OLeHHMBAHWA BBITTIO/JTHEHHSA KOHCIIEKTA

OrnuvcaHve MeTOLVKMU OLIeHVMBaHUS: TPU OL|eHKe BBINIOJIHEHUSI CTYZEHTOM KOHCIIeKTa MaKCUMaslbHOe
BHUMaHUe C/eflyeT y[e/siTh C/lelyI0IIMM acreKTaM: KpaTKOCTb (KOHCIEeKT OPUeHTUPOBOUHO He J0/DKeH
npeBbIlLIaTh 1/8 OT MEpPBUUHOTO TEKCTa); SICHOCTb, UETKOCTh CTPYKTYpbl Marepuasna, uTo obecrieurBaert
ero ObICTPOe CYUMTHIBAHWE, CXBAThIBaHKE 001I[el JIOTUKH | T. /I.; HayyHasi KODPEKTHOCThb; OPUTMHATBHOCTh
WH/IMBU/yaibHOM 00paboTKu MaTepuasia (Haauure BOIPOCOB, COOCTBEHHBIX Cy)KAEeHHH, CBOMX CHMBOJIOB
M 3HaKOB U T. [.); aApecHocTb (uéTkoe (PUKCHMPOBaHWE BBIXOJHBIX [JaHHBIX, YyKa3aHHe CTpaHML]
LIUTUPOBAaHUS U OT/le/TbHbIX MTOJI0’KEHUH).

Kpurepuu oLjeHKU KOHCIIeKTa:

5 6an. - KoHcriekT He mipeBbilliaeT 1/8 OT MepBUYHOrO TEKCTa, MMeeT YETKYHO CTPYKTYpPYy Marepuarna,
V3/I0KEH SICHBIM $13bIKOM, (DaKThbl NIpHBe/leHHble B KOHCIIEKTe HayYHO KOPPEKTHBI; KOHCIIEKT COZepKUT
coOCTBeHHbIe BOTIPOCHI, CY>K/I€HUs], yKa3aHbl BbIXOJHbIe /JaHHbIe, CTPAHHUL[bI LIUTUPOBAHUS U OTAeTbHbIX
TI0JIO’KEHUH.

4 Gan. - KoHcriekT He mpeBbilliaeT 1/8 OT MepBUYHOTO TEKCTa, UMeeT UYETKYI CTPYKTypy MaTepuaria,
V37I0KEH SICHBIM $13bIKOM, (haKThl NPHBe/IeHHbIe B KOHCIIEKTe HAyYHO KOPPEKTHbI; KOHCIIEKT He COZep>KUT
coOCTBeHHbIe BOTIPOCHI, CYXK/|€HUs, yKa3aHbl He TIOHbIe BLIXOZHbIe JaHHbIe, CTPAHULIbI LIUTUPOBAHUS U
OT/leJIbHBIX T10/I0KEHUH.

3 6asn. - KoHcriekT He mpeBbiiaeT 1/8 OT MepBUYHOTO TEKCTa, MaTepvaj He CTPYKTYPUPOBaH, (DaKThI
NpUBeJIeHHbIe B KOHCIIEKTe HAyYHO KODPEKTHBI; KOHCIIEKT He COZIeP)KUT COOCTBEHHBbIE BOIPOCH,
CY)K[IeHUs, He YKa3aHbl BbIXOZIHbIe [JaHHbIe, CTPAHULIbl LUTUPOBAaHUS U OT/Je/IbHBIX MoyioyKeHui.1 Oait. -
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KoHcriekT npeBsbiiiaeT 1/8 oT mepBUYHOTO TeKCTa, MaTepuaa He CTPYKTYPUPOBaH, (PaKkThl NpUBe/IeHHbIe B
KOHCTIEKTe HayuHO KOPPEKTHBI; KOHCIIeKT He COJepKUT COOCTBeHHbIe BOTPOCHI, CY>K/JeHHs, He yKa3aHbl
BBIXO/JHbIE JIaHHbIE, CTPAHULIBI UTUPOBAHUS U OTZE/IbHBIX NTOJIOKEHUH.

JIaGopaTropHasi pabora

JlaboparopHasi pabora Ne 1
YcrpoiicTBo MUKpOCcKomna. TexHHKa MPUroToB/IeHUsI U MUKPOCKOMUPOBaUsi BUTA/TBHBIX
MpenaparoB MHKPOOHBIX KY/IbTYP

ITesib paboThI: 3HAKOMCTBO C MeTOZaMU MHUKDPOCKOTTMUYeCKOTO UCC/Ie/[0BaHKs MUKPOOPTraHU3MOB U
OCHOBHBIMU TTPUE€MaMH MUKPOCKOTTPOBaHHsL. OCBOUTH METOVKH ITPUTOTOBJIEHHS TTPEIapaToB KUBbLIX U
(DPMKCHPOBAHHBIX KJIETOK OMO/IOTMUeCKUX 00BEKTOB.

Marepuasbl 1 000pyA0BaHue: CyTOUHbIe YnCThIe KyabTyphl Bacillus subtilis, Saccharomyces cerevisiae
u Rhizopus oryzae, BoipaiijeHHble Ha MITA 1 CA. MUKpOCKOTIBI U BCe Heobxoaumoe /i/ist
MHKPOCKOITUPOBAHHUS.

Xop paboTbl

1. [Mo3Hakomumbcs ¢ npasuaamu pabombl 8 MUKpobuono2uieckol sabopamopuu.

IMpasuna pabombi 8 Mukpobuonouueckoii rabopamopuu

B mukpobuonornueckoii 1aboparopun paboTaroT B OesbIX XasaTax, I1arnovykax Wi KocbiHKax. Ha
pabouem MecTe He I0/DKHO OBITh JIUIITHUX MpeMeTOB. Bce nMpuHa/ieXkHOCTH pacriosiararT Ha
orpesiesieHHbIX MecTax. [1pr paboTe cO CMMPTOBKaMM OCTEPeraroTCs BOCTI/IAMEHEHHSsI TTapoB CITUPTA U
JPYTHX TIPeJIMETOB.

[Tpu BocrylaMeHeHNH BaTHBIX MMPOOOK Ha HUX He [YIOT, TaK Kak 9TO YCH/IMBaeT rOpeHue, a HaKPbIBAlOT
TIOJIOTEeHLIEM.

MukpobHasi Macca He [JO/DKHA 3arpsi3HATh PYKU, CTOM U OKPY Karolijie rpeMeTsl. [1eTu, ursl moce
Ka>KJIOT0 COMPUKOCHOBEHHSI C MUKPOOPTaHU3MaMH TIPOKHUTat0T B IJIAMEHU TOPEJTKU U CTaBST B
CIeLabHbINA TaTtuB. [IpoMBIIyIOCS MUKPOOHYIO B3BECh 00€3BPeXUBAIOT, UCTIO/B3YS
Je3uHULMpYIole cpeAcTBa. [IpeMeTHbIe U TTOKPOBHBIE CTeK/Ia Moc/ie paboThI TIIaTebHO MOIOT C
MBIJIOM B TIPOTOUHOM Bozie. B maboparopuu He pa3peliaeTcsi eCTh, MUTb, MHOTO XOJUTb, BHOCUTD B Hee
TIOCTOPOHHUe TpeAMeT. KaTeropuuecku 3arnpelaeTcsi BHIHOCUTh MUKPOOHBIE KY/IBTYPbI 3a MpeZiesibl
71ab0paTOPHOTO MOMeIIeHMSI.

CrnepyeT cTporo cob/HaTh TMUHYIO TUTHEHY - TIIATebHO [e3UH(UIMPOBATh U MBITh PYKU C MBIJIOM
TI0C/Ie OKOHYaHUs paboThI.

B >kypHase 1o TexHuKe 6€30MacHOCTH CTY[eHThI U TperofiaBaTesiv [e/1aroT 3auch O TIPOBe/IeHUH
MHCTPYKTa)ka 51 03HAKOMJIEHHH C PeXXUMOM paboTh! B 1aboparopum.

[TpUroTOBUTH TIPEMNapaThl >KUBBIX KY/JIETYP MUKPOOPTaHU3MOB C 1[eJTbI0 U3yUeHHsI X pa3MepoB, (hopMEI,
CTPYKTYPBI, TIOBM)KHOCTH, XapaKTepa pa3MHOKeHUsI, OTHOIIEHHS K/IeTOK K Pa3/INUHBIM XUMHYeCKAM
pa3zapaxuTesisiM. MUKPOOpPraHW3MbI B 3THX TperiapaTax MOXKHO MO[BepraTh NPH>KU3HEHHOU OKpackKe.

1. Texnuka oTG0pa YHCTHIX KY/IbTYp MUKPOOPTaHU3MOB

OT160p TP006 YUCTBIX KYJBTYP MUKPOOPTaHHU3MOB, KOTOPbIE PACTYT Ha MOBEPXHOCTH MJIOTHOW CPe/Ibl UJTH
B JKU/IKOW Cpejie TIPOBOASAT CIeAYIOIIMM 00pa3oMm:

1. 3axuraroT ra3oByrO ropeJiky.

2. TIpoGHpKy C KyabTYPOM MOMEL[AI0T B JIEBYIO PYKY MeXKAy OOBIINM M yKa3aTe/bHbIM MalbliaMH B
HaKJIOHHOM TT0J/IO’KeHUH (eC/TM KyJ/IbTypa PacTeT Ha TUVIOTHOM Cpe/ie) WM BePTUKAIbHOM (PKUKast
nTaTesbHas cpefia). [IoBepXHOCTh MUTATETBLHOM CPeibl C KOJIOHHel MUKPOOPTaHU3MOB JI0/DKHA
ObITH OOpalljeHa BBEPX M XOPOIIIO BHU/IHA.

3. BakTepuosornueckyto MeTIr, HaXOASAIIYIOCS B TIPAaBOi pyKe, BePTHKAIBHO MTPOKUTAl0T B BEPXHEH
YaCTH TUIaMeHH [JOKpacHa, 3aTeM TOPU30HTAIbHO OOXKUTAIOT MPUMBIKAIOIIYO K Hell 4acTh
neT/IefieprKareJis.

4. Mwu3uHIeM U Oe3bIMSIHHBIM T1a/IbLIEM ITPABOM PYKH MPDKUMAIOT K JIaJIOHW HaPY>KHYIO YacTb
BaTHOM MPOOKH, BO/IM3M M71TaMeHN BEIHUMAIOT ee 13 MPOOUPKY |, fiepka B TaKOM TI0JIOXKEeHUH, He
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KacasiChb OKPY>KaloLIUX TIPeIMeTOB, Kpasi OTKPHITOW MPOOKW U BHYTPeHHelH UacTH BaTHOM MPOOKU
00XKWTaloT B MJITAMEHU TOPEJTKH.

5. CTepu/bHYIO METII0 OCTOPOKHO BBOZST B MPOOUPKY C Ky/IBbTYPOMd, COTIPUKACAIOTCSI CO CTEHKOM
TIPOOUPKY [T OXJIXKAEHUSI KUKOCTU C KJIeTKaMH. BbIHUMast TIeT/TI0 U3 MPOOUPKHU, CIeJsT 3a
TeM, yToObI OTOOPAHHBIM MaTepuas He Kacasicsi CTEHOK IMPOOUPKH U TMeT/Isl He OKa3asiach HaJ
TJIaMeHeM TOpeJTKH.

6. TIpoOGHMpKY C KyJBTYPOM MOMEL[Al0T B LITATHB, a U3B/e4eHHbIN MaTepras UCIIOb3YIOT AJIs
TIPUTOTOBJIEHUS TIperiapara.

7. KjeTkr MUKpOOPTraHM3MOB, OCTABIIMECS He TIeT/Ie, CKUTAIOT B TIaMeHH TOPeJTKH.

Puc.1 TexHuka oTbopa UMCTBIX KyJIbTYP MUKPOOPTaHU3MOB
IMpuzomoeneHue npenapama «pa3oaeneHHAst KaANAS»:

1. Ha uncroe u 06e3KupeHHOE TIpeZIMETHOE CTEKJIO B Karlli0 CTePU/ILHOM BOZIOTIPOBO/IHOM BOJIBI,
CTEPWILHOTO (PM3UOIOTUUYECKOTO PACTBOPA Wi Oy/ibOHa OAaKTePHOIOTHYECKOU TIeT/Iel BHOCST
VCCIeyeMyto Ky/bTypY, PABHOMEDHO pacripejienisisi ee B kuakocTu. Eciu nccnenyemblie
MHUKDPOOPTaHU3MbI (DaKTepyu, JPOXOKK) HAXOAATCS B )KUAKOU CpeJie, TO Ha TPeJMeTHOe CTEK/IO
HAHOCST Karyllo MUKpOOHOM cycrieH3un (B3Becr) 6e3 no6aBieHUst TIPY 3TOM XKUJKOCTH.
CycnieH3uto 6epyT CTeK/ISTHHOM MMasouKoi U OaKTepHoIOTrHueCKO reTew.

2. Tlpu uccienoBaHyy TPUOOB 13 TTPOOMPKH C UMCTOM KY/IBTYpoii OepeTcsi HebosIbiioe KOInueCTBO
MUIIEJTUS C TIOMOII[BI0 OaKTepHoIoruuecKol metiu B popMe OyKB «I'» He Hapylast ero
CTPYKTYPbl, MULIeJIMK Ha MPeJMETHOM CTeKJIe OCTOPOXKHO PacILeryIsitoT NpernapoBaJibHON UITION
(puc. 2), cTpemsiCh KaK MOKHO JTyullle Pa3beJUHUTh TU(BI.

Ha nipemeTHOE CTEK/I0 Ha Kpai Karii OMyCTUTh peOpoM 1o, yIriioM 45° TTIOKpOBHOE CTEKJIO H,
OCTOPOKHO HAKJIOHSIs, TIOMIOKUTh €ro Ha Karllio Tak, YToObI B Hell He 00pa30Ba/MCh My3bIPbKU BO3yXa
(puc. 3). Karuito Hy>kHO OpaTh Takol BeJIMUMHBI, UTOOBI OHA 3aTlo/THs/Ia BCe TIPOCTPAHCTBO MeXAY
TIOKPOBHBIM U TIPe/IMeTHBIM CTeK/IaMU U He BBICTYTIasia 3a Kpasi TOKPOBHOTO CTeK/a. Ec/u )KUAKoCTh
OyzeT HaHeceHa B U30BITKe, ee HEOOXOUMO YIA/IUTh TIPU TTOMOIIH TTOJIOCOK (DH/IBTPOBAIbHOM Oymar.
IpucomoeneHue npenapama «gucaUass Kanjis»

1) B3sTh cTek/10 co nuiM§oBaHHON TYHKOM.

2) Kpas nyHKU cmasaTh Ba3e/JMHOBBIM MacjioM.

3) Ha rokpoBHOe CTeK/I0 CTepU/IbHO B LIEeHTP HaHeCTH Karulio UCCie/lyeMoro Martepuasna (puc. 4).

Puc. 4 Cxema npuroToB/ieHuUs rperapara «Bucsuyast Karis»:
[—IV — 3Tanbl NpyUroToBIeHUs rpernapara; / — npeJMeTHOe CTEeKJIO C JTYHKOM;
2 — Karuig; 3 — TOKPOBHOE CTEeKJIO.

4) TIpenmMeTHOE CTEKIIO MepeBepHYTh JTYHKOM BHU3 U TIOMECTUTb Ha TMTOKPOBHOE TaK, YTOOBI Karist Haxo-
JIWJ1ach B LIEHTPe JTYHKU, He COTIPUKAcasiCh C ee KpasiMu.

5) [IpegMeTHOE CTEK/IO JIeTOHBKO MPUKaTh K TOKPOBHOMY U IepeBepHyTh. B o6pa3oBaBiieiics
repMeTHYeCcKol Kamepe Karyisi He BbIChIXaeT, UTOo M03BOJIsieT HabmoaTh 3a MUKPOOPTaHU3MaMH
NIPO/I0/DKUTE/IBHOE BpeMs.

2. TIpurotoBUTH PUKCUPOBAHHBIH MIPeTiapaT MUKPOOPTaHU3MOB (ApOxXoKel, OakTepuii), B KOTOPBIX
TIpepBaHbl )KU3HEHHbIE MPOLIeCChl, HO MOTHOCTBIO0 COXpPAaHeHa TOHKasi CTPYKTypa. [1py 5ToOM BBINOJHSOT
C/IefyIoLye Oreparyu:
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Ha 11eHTp uncToro 06e3>KUpeHHOr0 MPeIMETHOTO CTEK/Ia CTEPU/ILHOM TIeT/Iel HaHOCAT KarlTio
Cycrie3u MUKPOOPTaHHU3MOB (eC/iv B3BeCh CJIMIIIKOM I'ycTasi Heo0X0AuMO pazibaBUTh
JIVCTU/UTMPOBAHHOU BOJOM).

Toii ke MeT/el CyClieH3UI0 paBHOMEPHO pacrpe/iesisitoT 10 IOBEPXHOCTU CTeK/1a TOHKUM CJI0eM

TaK1M 06pa3oM, YTOObI MperapaT pacipe/e/iics Ha IUIOMa1 IPUMepHo 1-2 cm?.
[TonyyeHHBIN Ma30K BBICYILMBAIOT NP KOMHATHOM TeMIlepaTrype Ha BO3[yXe, M0/ JaMIOW WiIn
BBICOKO Ha/| T/laMeHeM TOpeKHy.

BrbicytieHHbBIH Ma30K (DUKCUPYIOT TEPMHUECKUM WJTH XUMHUECKUM CII0CO00M. DTO MO3BOJISIET
YMepTBUTH K/IeTKA MUKPOOPTaHU3MOB U Cjle/laTh UX 0e30racHbIMU, TPOYHO 3aKPeIUTh WX Ha
TIpeZIMETHOM CTEeKJIe U C/le/iaTh Ma30K 0ojiee BOCIIPUMMUYEMBIM K KPacUTesIsIM (MEPTBbIE K/IETKH
OKpaIllMBalOTCs JIyyllle ueM >KuBble). [1pu TepMudeckoit 06paboTke mpernapaT TPUKAbI POBO/ST
KPYTOBBIMH /IBWKEHHSIMHU uepe3 Haubosiee ropsiuyro uacThb TIaMeHU TOPEJIKH, JiepykKa MpeMeTHOe
CTEKJIOM Ma3KOM BBepX, 1T0Ka He BO3HUKHET OL[Yy1[eHUEe JIETKOT0 XOKeHUS], eC/TU PUI0XKUTD ero K
KUCTU PYKU. HelocTaTouHo X0poIiio 3aMKCUPOBaHHbBIN Ma30K CMbIBAeTCS CO CTeK/1a MpU
rocsiesiytoiiei o6paboTke, a JyiMTe/IbHas TepMUUecKasi (PUKCaL[Usi MOYKET U3MEeHUTb CTPYKTYDPY
MHUKDPOOHBIX KJIeTOK U UX (hopMy. XMMHUUeCKYI0 (hUKCAIUI0 Ma3KOB OCYIIIeCTB/ISIOT MyTeM MX
Norpy>keHus B cocyz, ¢ 96 %-HbIM 3TaHo/IOM Ha 15-20 MUH, C al|leTOHOM Ha 5 MUH, CO CMeCbt0 96
% -Horo 3TaHona u 40%-Horo dhopManuHa (cooTHoreHre 95:5) Ha 2 MUH. U [JIp.

Ha oxnia)k/ieHHbII WM BBICYLLIeHHBIA 3a()MKCUPOBaHHbIM TperapaT HaHOCST HeCKOJIbKO Karle/lb
KpacuTesisi TaKUM 00pa3oM, UToObI OH TIOKPBIBA/I BCIO TIOBEPXHOCTh Ma3Ka U BBIIEP>KHUBAIOT B
TeueHHe Orpe/ieJIeHHOro BpeMeHH (1-5 MUH B 3aBUCMMOCTH OT UCIO/Ib3yeMOro KpacuTess).
KpacuTenb CMBIBAIOT C TIPeIMETHOTO CTeK/Ia ¢/1aboii CTpyei BoJpI, TT0Ka OHAa He CTaHeT
6ecrBeTHOI. [Ip1 3TOM CTEKIIO /iepKaT B HAKJIOHHOM T10/I0’KEHUH Ha/l JIOTKOM.

[Tpemnapart rmoACymBaoT (GUILTPOBAIBHOMN OyMaroii, KOTOPYH OCTOPOXKHO TTPUK/IAZIbIBAIOT K
CTeKJTy, U JOCYIIMBAIOT Ha BO3/yXe.

Ha okpatieHHbIl Ma30K HAHOCSIT Karyllo MMMEPCHOHHOTO Macjia ¥ PaCCMaTpyBarOT Mpernapar C

obwekTrBoM 90 v 100%. B ripaBU/IbHO OKpaIlleHHOM W XOPOIIIO MPOMBITOM TIperiapare Ioje
3peHus CBET/I0e U UMCTOe, OKpAlLlleHbl TOIbKO KJIETKU MUKPOOPTaHU3MOB.

[TpocMOTpeTh MPUTOTOBJIEHHBIE TTPerapaThl MUKPOOPTaHU3MOB T10/] MUKPOCKOTIOM, COO/TIof1ast
CJleIyIOIIMI TIOPSIIOK U TIpaBU/Ia POOOTHI C MUKPOCKOTIOM:

YcTaHaBIMBarOT NPaBUJILHOE OCBeLleHre 10151 3peHus MUKPOCKoTIa. 1711 3Toro, CMOTps B OKYJISIP,
3epKaJIOM HarlpaBJIsiFOT JIyud CBeTa OT HaCTOJIbHOTO OCBeTUTesst B 00beKTHB. HacTpoiika

OCBEII|eHHsI TIPOU3BOAUTCS C 00beKTHBOM 8%, TIpy MpaBU/ILHOM yCTAaHOBKE T10J1e 3pEeHHMS
MHKpOCKoTia OyzieT uMeThb (hopMy Kpyra, XOpOILIO ¥ pABHOMEPHO OCBEI|eHHOTO.

Ha npeameTHbIN CTONMK MOMeLLAI0T UCC/IeyeMblii TpernapaT v 3aKperuisitoT ero KiieMMaMH.
CHauaJia Tpernapat pacCMaTpUBalOT ¢ 00beKTHBOM 8%, a 3aTeM BpalljeHUeM PeBOJIbBEpA, He MEHSIsI

TIOJIOKeHUs1 TyOyca, TiepeBoAsiT 00beKTUB C yBenuueHneM 40* nnu 60
Heo0xoarMo TOMHHTB, UTO YeM MeHblIle yBeJIMueH e JjaeT 00beKTHB, TeM OOJIbIlie TIPH YCTaHOBKe
Ha (okyc Oyzet cBobogHOe pabouee paccTosiHUE (PAaCCTOSTHUE MeXy 00BEKTUBOM U

nperaparom). ITpu pabote ¢ 06beKTHBOM 8% 3TO paccTosiHUe 0K0/o 9 MM, ¢ 0ObekTHBOM 40* - 0,6

MM 4 ¢ 00beKkTuBoM 90% - okoso 0,15 Mm.

Ty6yc MUKPOCKOTIa OITyCKalOT BHU3 C TIOMOIIIbI0 MAKPOMETPHUeCKOT0 BUHTA, OCTOPOXKHO
Habsro7jast 32 00beKTUBOM COOKY ¥ TIPUOIM3UTE €ro K Mperapary (He KacasiCh ero) Ha pacCTOsTHUe
MeHbllIe pabouero. 3aTem, IJIsi/isl B OKYJIsID, TeM Ke BUHTOM, Me/JIeHHO Bpalljasi ero Ha ce0s,
TIOHUMAIOT TYOyC /10 TeX TIOp, TOKa B TI0Jie 3peHUsI He TIOSIBUTCST U300pakeHHe 13yuaeMoro
oObeKTa.

I[Tocsie 3TOrO BpalljeHUeM MUKPOMETPUYECKOTO BUHTA (POKYCUPYIOT 00BEKTHUB TakK, YTOObI
n306pakeHue rnpeamMeTa 6110 yeTKUM. IIpy paboTe ¢ UMMePCHOHHBIM 0ObEeKTHBOM Ha Iperapar
Tpe/IBAPUTETBHO HAHOCAT KarlyTi0 KeJPOBOT0 Macja H, IJisifisi COOKY, MAaKpOMeTPUUYeCKUM BUHTOM
OMYCKAIT OCTOPOXKHO TyOyC MHUKPOCKOTA TaK, UTOOBI 00BHeKTHB MOTPYy3H/ICs B Karlli0 Maca.
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10.

3arem, 751 B OKYJ/ISIP, TEM ke BUHTOM OueHb Me//IeHHO TTOJHUMAI0T TyOyC 10 TeX Top, TIoKa He
yBUAAT U300paxkeHre. TouHyt0 (DOKYCHUPOBKY TIPOM3BO/IST MUKPOMETPUYECKUM BUHTOM.

[Tpu cmMeHe 0OBEKTUBOB CleAyeT PeryIMpoBaTh HHTEHCUBHOCTh OCBELeHHsT paCCMaTpPUBaeMOro
00BbeKTa, JKeylaeMyo CTeleHb OCBeIlleHHOCTH TI0Ty4ar0T, OIyCKast W/ TIOAHUMAsi KOH/IeHCOP.
[Tpu nmpocmoTpe mpernapara ¢ 06beKTHBOM 8X KOH/IEHCOP OMyCKaloT, IPH Tepexo/ie Ha 00beKTHB
40X KOHZIEHCOp HeCKOJIbKO TIOAHUMAIOT, a pu paboTe ¢ 06bekTBOM 90X KOH/IeHCOP MOJHUMA0T
BBEpX MOUTH /10 NIpejea.

[TpernapaT pacCMaTpUBalOT B HECKOBKMX MeCTax, repeJBUrasi rpeIMeTHbIN CTOTMK OOKOBBIMU
BuHTamHu. [1py M3yueHnH rperapara cjielyeT Bce BpeMsi Me/i/IeHHO (B Tipe/iesiaX Mon-000poTa)
Bpall[aTb MUKPOBHUHT T10 YaCOBOM CTpeJIKe U MPOTUB Hee, YTOObI MPOCMOTPETh NpeJMeT BO BCel
TOJILL{e U yCTAaHOBUTH Ha (POKYC TO OMH, TO Pyrol yyacTOK Mperapara.

[Tocsie okoHYaHuUsi paboTHI CieflyeT CHSATD TIperapar C TpeAMeTHOTO CTOJIMKA, OMYyCTUTh
KOH/IEHCOP, TTOCTaBUTh TOZ, TyOyC 00beKTHB 8X, y/ja/uTh MSATKON TKaHBI0 NMMEePCUOHHOE MacJIo C
(bpoHTanbHOM MMH3bI 06BeKTHBa 90X U yOpaTh MUKPOCKOTT B QY T/IsIp.

OdopmiieHune padoTbi

K kaXk/joMy IpemniapaTy [iejiaeTcst 3apruCcOBKa: B KPYIVIOM IT0Jie 3peHust H300pakatoTcst (hOpMbI
MHUKPOOPTraHU3MOB. PHCYHOK COTIPOBOXKZ@eTCsl TaTUHCKKAM Ha3BaHWeM MHUKPOOPTaHW3Ma, yKa3bIBaeTCst
yBeJIMUYeHue.

3ajjaHue Ji1 CaMOCTOSITe/IbHOM PadoThI

1.

V3yuuTh yCTPONCTBO OMO/IOTHYECKOr0 MUKPOCKOTIA U BU/Ibl MUKDPOCKOTTMH, UCTIONB3YS
TeopeTHUeCKHi Marepuasn. Ha oCHOBaHMYM M3yueHHOTO MaTepHasa 3aroHUTh Tab. 1.

Tabauya 1
XapakTepuCTHKA BHI0B MHUKPOCKOIIMH

Bup mukpockonuu [IprmeHeHue Cy1HOCTb Paspemaroias

MeTo/a CIIoCOOHOCTD

Iiosie

MI/IKPOCKOHI/IH B TEMHOM

@Pa30B0-KOHTpACTHAsA

JIroMuHecLieHTHas
O/eKTpoHHas
KOHTPOJIBHBIE BOITPOCBHI
1. W3 kKakux yacTteid COCTOUT MUKPOCKOM?
2. KakoBO HasHaueHHWe MaKpo- U MUKPOMETPUUeCKOro BUHTOB? Kak MMU I0/1b30BaThCs?
3. HasoBuTe pabouee paccTosiHYE TP MUKPOCKOITMPOBaHUM ¢ oObekTrBamu 8%, 40%, 90%.
4. KakoBbl npaBuia paboThl C MUKPOCKOTIOM?
5. Kax perynvpoBaTh CTeleHb OCBELeHHOCTH Iperapara?
6. Kakue BUbl MUKPOCKOIIMHY Bbl 3HaeTe.
7. [laiiTe XapaKTepUCTUKY (pa30BO-KOHTPACTHOU MUKPOCKOIIHH.
8. B ueMm CyTb JTOMUHECLIEHTHOW MUKPOCKOITUU?
9. C Kakoy Lie/Ibl0 NPUMEHSIeTCSI MUKPOCKOITUSI B TEMHOM I1071e?
10. Kak mpuroToBUTh Tiperiapatbl MUKPOOPTaHU3MOB (TPHOO0B, IPOXOKeH, OaKkTepuii) Tra
"pasjas/ieHHas Karsa'?
11. Kak rpuroToBuTs IperiapaTtbl MUKPOOPraHW3MOB "BUCsYas Karuis''?
12. Kak npurotoBUTh (PMKCUpPOBaHHbIe MpernapaTbl MUKPOOPraHW3MOB?
13. [daiiTe CpaBHUTE/IbHYIO XapaKTePUCTHUKY Pa3MepOB U (JOPM MUKPOCKOITMUECKUX TPUOOB, IPOXOKEH

u OakTepuii.

MeTouuecKrie MaTepyasbl, OTpe/iestolye MPoLeypy OlleHHBaHUs 1abopaTOpHBIX paboT

JIabopaTopHbIe padoThI
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OmucaHue MeTOAVWKH OIeHUBAaHUS BBITIOJTHEHUsT /1ab0paTOpHBIX paboT: OIeHKAa 3a BBIMOJIHEHHE
nabopaTopHBIX paboT CTAaBUTCS Ha OCHOBAaHWM 3HAHUSI TEOPETUYECKOrO Marepuasa 1o Teme paboThl,
YMEHUH W HaBBIKOB TIPUMEHEHUWsS] 3HAaHWM Ha TMpakTHWKe, pabOThI C 00OpyJZOBaHWEM, aHAJIU3UPOBAaTh
pe3ynbTaThl PabOoTHI.

Kpurepuu onenku (B 6a/u1ax):

- 5 6a/IIOB BBICTAB/ISIETCS] CTYAEHTY, €C/TH IEMOHCTPUPYIOTCS 3HAHUS TEMBI, L[eJIU U 3a/iau J1abopaTopHOi
paboTel, Xozma paboThbl, /EMOHCTPUPYETCS TIOJTHOe 3HaHWe TeOpPeTHYeCKOro Marepuana [0 Teme
naboparopHoii paboTel (B mporjecce O0OCY)KIeHHUs, TIPU OTBeTe Ha KOHTPOJIbHBbIE BOIPOCHI);
JNEeMOHCTPUPYIOTCSI YMEHHSI W HaBbIKM pabOThl C KOMIBIOTEPOM U TpadUuecKMMH pPeJaKTOpaMH,
TIPUMeHEeHUsI 3HaHUsI Ha TTPAKTHKe, aHa/In3a pe3y/IbTaToB pPaboThl U (YOPMYyIMPOBaHKE BBIBOZIOB, BJla/leHHe
HaBBIKaMU MPUK/IaJHOM /1esTe/TbHOCTH;

- 4 6as1a BBICTAB/ISIETCS CTYAEHTY, €C/IA IEMOHCTPUPYIOTCS 3HAHUSI TeMBI, LI/ U 3afiad JlabopaTopHOM
paboTel, xofa paboThl, AEMOHCTPUPYETCS Hero/JHOe 3HaHWe (DaKTUUeCKOTO MaTepvajga TI0 Teme
naboparopHoii paboTel (B mporjecce O0OCY)KIeHHUs, TIPU OTBeTe Ha KOHTPOJIbHBbIE BOIPOCHI);
JeMOHCTPUPYIOTCSI HEKOTOpble HEeIOCTaTKU yMeHHsl paboTaTh C C KOMITBIOTEPOM U rpaduyecKUMH
pellakTopaMH, TPUMEHATb 3HAHWsS Ha TPAKTHKe, HEJOCTAaTKH BJ/AIeHHUs] HaBbIKAaMM TIPUKIAZHOMN
JesITeTbHOCTA W CMOCOOHOCTM  aHA/IM3UPOBATh  pe3y/bTaThl  paboThI, (OPMYJTHUPOBATH BLIBOABI,
TIPOC/Ie)KUBATh PUUMHHO-C/IE/ICTBEHHBIE CBSI3U;

- 3 Oama BBICTABSETCS CTY[EHTY, €C/JU JAeMOHCTPUDYIOTCS HETO/Hble 3HaHWS [eM W 3afad
naboparopHoii  paboTel, Xozma paboThl, [[EMOHCTPUPYETCSI HETOJHOe, HECHUCTeMHOe 3HaHHe
TeOpPeTUYeCcKOTO0 Marepuasa 1o Teme jabopaTtopHoi paboTel (B Tiporiecce oOCYKIeHusI, TIPU OTBETe Ha
KOHTPOJIbHBIE BOTIPOCHI); IEMOHCTPUPYIOTCS 3aMeTHbIE HEJJOCTaTKU B YMEHHWU PabOTaTh C KOMITLIOTEPOM
U rpadryecKMMU pelaKTOpaMH, TIPUMEHSITb 3HaHUs Ha TIPAaKTHKe, HeJOCTAaTOUHO BajieeT HaBbIKaMU
TIPUK/IaZIHOW JIeATeIbHOCTH, CIIOCOOHOCTBIO aHa/M3UPOBaTh pe3y/ibTaThl paboTel M (hOpMyTHUpOBaTH
BBIBO/IbI, TIPOC/IE)KUBATh MPUUMHHO-CJIE/ICTBEHHBIE CBS3U;

- 0-2 Gasna BBICTAB/SETCS CTY[EHTY, €C/IA IeMOHCTPUPYIOTCS TIOJTHOE WJ/IA TIOUTU TIOJTHOE OTCYTCTBHE
3HAHW 1LIe/IM 1 3a7ia4 JabopaTopHOM paboThl, X07ia PabOThI, IEMOHCTPUPYETCS TTOJTHOE WM TIOUTH TIOJTHOE
OTCYTCTBHE 3HAaHWsI TEOPEeTHUeCKOr0 Marepuasa 1o TeMe JiabopaTtopHoi paboThl (B Tipolecce
00CY>KJeHHs, TIDM OTBeTe Ha KOHTPOJIbHbIE BOIIPOCHI); [E€MOHCTPUPYIOTCS 3HAuWTe/bHbIE HEeJ0CTATKU
yMeHus1 paboTaTb C KOMITbIOTEPOM M rpadHUueCcCKMMH peJjaKTOpaMH, MPUMEHSITb 3HAaHHSI Ha TPaKTHKe,
B/IaJileHVs] HaBbIKaMU TIPUK/IA[HOW ZIeATebHOCTH, CIIOCOOHOCTH aHA/M3UPOBATh Pe3y/bTaThl pabOThl U
(hopMy/IMpOBaTh BLIBO/IbI, TIPOC/IEXKUBATH PUUNHHO-C/IE/ICTBEHHBIE CBSI3H.

3auer

3ayeT SIB/ISIETCS OLIEHOYHBIM CPeJICTBOM [JIs1 BCEX 3TallOB OCBOEHUST KOMITeTEHLUM.
[IprMmepHbIe BONPOCHI K 3a4eTy, 3 Kypc / 5 ceMecTp

[TpenmeT ¥ MeTO/bI MUKPOOHOJIOTHH.

VicTopusi pa3BUTHSI MUKPOOHOJIOTHH.

Pa3BuTre MUKpoOronoruu B 21 Beke: MpoO/IeMbl, perieHusl.

CXO0[CTBO U pa3nuuve B OPraHu3alvy KJIeTKU 3yKapyoT U IPOKapHOT.

OcobeHHOCTH OpraHM3alii MUKPOCKOITNUeCKUX TPUO0B, BOJOPOC/IeH, TPOCTEeHIIINX.

Mopdosnorusi mpokapuoT. Mopdonoruyeckoe pasHoobpasue. OfHOK/IeTOUHbIE 1 MHOTOK/IETOUHbIE

(HUTUaTbIe, MULle/IUA/IbHBIE) (HOPMBI.

CTpyKTypHBIe pa3/inuusi TPaMIIOJIOKUTeTbHBIX U TPAMOTPULIATe/IbHBIX OaKTepuii.

8. Crtpoenue 1 QyHKLMH KJIETOYHBIX CTEHOK 'PAaMOTPULIaTe/IbHBIX OaKTepuii: Hapy>KHasi MeMOpaHa,
MYPEeHHOBBIW C/I0H, M1a3MaTUueCKoe MPOCTPaHCTBO.

9. CrpoeHue K/IETOYHBIX CTEHOK IPaMIIONIOKUTENBbHBIX OakTepuii. Karcyna: crpoenue, QyHKIUH.

10. ®umbpum (run): crpoeHue, QyHKLIWH.

11. XKryTuku: crpoenve, pyHKUMU. AKCUL[ATBHBIE (PUOPHU/IBI CITUPOXET.

12. Iluronna3maruueckasi MembpaHa, 0COOEHHOCTH ee cocTaBa U (DYHKLIMH.

U=

~
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13.
14.

15.
16.
17.
18.

19.
20.
21.

22.
23.

24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

47.

48.

49.

50.

51.

52.

Me3ocomsl, BUJibl, PYHKLMH.

OcobeHHOCTH TpaHCIIOPTa BelllecTB y OakTepuii 1 MexaHHW3Mbl, 0OecrieurBatolyie oOMeH BelljeCTB
C OKpy’Karolieu cpesion.

LluToniasma 6akTepuasbHOU KJIETKH, ee posb U GYHKLUK. XUMUUeCKU COCTaB LIUTO30/Is.
Pubocombl 6akTepranbHOTro TUMA, MX GyHKUMH. Paznuuus pubocom 3yKapyuoT ¥ TIPOKAPHOT.
Hyxkneony (bakrepuanbHasi XpoMocoMa), ee CTpoeHHe, (PyHKLIUH.

[Tna3muzpbl UX posib U GYHKLMK. BHyTpHIIa3MaTuecKre BK/IIOUeHMs. 3aracHble BelllecTBa:
nosmgocdaTs! (BOMHOTUH), TTOAMCAXapU/ibl, TOJMMAac/IsiHast KUCI0Ta U p. VIX ponb U QyHKLUH.
Henenve 6akTepranbHOW KJIETKH 1 CITIOCOOBI Pa3MHO)KEHHST OPraHU3MOB.

9xk3ocropsl 6akrepuii. CTpoeHue, CriopopacrioioykeHne, QyHKIUH.

Bupycsl, CTpyKTypa, B3aMO/IeliCTBHE C KJIeTKOU X035IMHa, UX POJIb B SBOJIFOLIMH >KHUBBIX
OpraHU3MOB.

Poct MukpoopranusmoB. [ToHsITHe YUCTBIX U HAKOMUTEIbHBIX KY/BTYP.

I'eHeTHKa rpokapuoTt. [ToHsiTHe 0 reHOTHITE U PeHOTHITe. MeXaHW3M pervIMKaLyy OaKkTepruaabHOM
XPOMOCOMBI.

leHeTHKa NpoKapuoT. PekoMOWHaIMK TeHeTUUeCKOro MaTepuarsia: pernapalys, TpaHchopmaiiys,
TPaHCAYKLMS, KOHbIOTAL|HSL.

leHeTHKa rpokapuort. [ToHsATHE 0 MyTalUsAX, MyTareHax. 3HaueHHe MyTaLlWu.

Ycrexy U nepCrieKTUBbl TeHHOW MH)KeHEepUH.

Cucremarrka npokapuoT. OCHOBHbIE MPH3HAKM KlacCU(UKALYS.

OcHOBHBIe pusIoreHeTHYeCKre TPyTIibl bakTepuii (1o knaccrudukauyy bepmpxu)-1 rp.
OcHoOBHbIe uioreHeTHUeCKUe TPyTirnel Oakrepuii (1o Knaccudukarmu bepmxu)-11 rp.
OcHOBHBIe (usIoreHeTHYeCKYe TPymIibl bakTepuii (o knaccudmkauyy bepmku)-111 rp.
OcHoBHbIe (uioreHeTHUeCKUe TPYIIbI OakTepuii (1Mo Knaccudukauyu bepmkun)-1V rp.
OcHOBHBIe (uIoreHeTHYeCKre TPyTIibl bakTepuii (1o knaccudukauyy bepmkun)-VI rp.
OcHoBHbIe (uioreHeTHUeCKUe TPyIIbI OakTepuii (Mo Knaccudpukauyu bepmku)-VII rp.
OcHOBHBIe (uIoreHeTHYeCKre TPyTbl bakTepuii (1o knaccudukauyu bepmku)-VIIIrp.
OcHoBHbIe puoreHeTHUeCKUe TPyTIbl OakTepuii (Mo Knaccudpukamu bepmku)-I1X rp.
OcHOBHBbIe (usIoreHeTHYeCKre rPyTIbl bakTepwii (1o Kiaccudukanumn bepmku)-X rp.
OcHoBHbIe puioreHeTHUeCKUe TPyTIbl OakTepuii (Mo kKnaccudpukamu bepmpku)-XI rp.
OcHOBHBIe (usIoreHeTHYeCKre TpymIisl 6akTepuii (1o knaccudukauyy bepmxkun)-XII rp.
OcHoBHbIe (uioreHeTHUeCKUe TPYIIbI OakTepuii (Mo Knaccudukauyu bepmku)-XIII rp.
OcHOBHBIe uIOreHeTHYeCKre rPyIbl bakTepuii (1o knaccudukauuu bepmku)-XIV rp.
OcHoBHbIe puoreHeTHYeCKUe TPyTibl OakTepuit (1o Knaccudukarmu bepmxu)-XV rp.
OcHOBHBIe pusIoreHeTHYeCKre TPyl 6akTepuii (Mo knaccudukauyu bepmkn)-X VI rp.
OcHoBHbIe puoreHeTHYeCcKHe TpyTinel Oakrepuit (o Knaccudukarmu bepmpxu)-XVII rp.
OcHOBHBIe (usoreHeTHYeCKYe rPyIibl bakTepwii (o knaccudmkauuu bepmku)-X VIII rp.
OcHoBHbIe puoreHeTHYeCKUe TPyTirnbl OakTepuit (1o Knaccudukarmu bepmxu)-XIX rp.
[Muranre MuUKpoopraHu3moB. [1oTpeOHOCTH IPOKAPUOT B MUTATE/IBHBIX3/IEMEHTAX U
MUKpO3/ieMeHTax. VIcTOUHUKY OMoreHHBIX 371eMeHTOB. DakTopkl pocTa.

MexaHH3M TIOCTYTUIEHUSI TIUTATeIbHBIX BeIeCTB B K/IeTKy Oakrepuii. MeMOpaHHBIN TPaHCIIOPT,
mddysus.

Tune! nutanus baktepuii. @otoTpodsl, xemoTpodsl. [IpescraBuTey rpyrm.

Turiel uTanus 6akrepuii. ABTOTpo(dbI, TeTepoTpodsl. [IpecTaBuTeM TPYIIIL.

Cnioco6sl1 0becrieueHyst SHepryeil. JK30TeHHbIe ¥ SH/[0TeHHbIe OKUC/IsieMble CyOcTpaThl. JJOHOPBI
3/IeKTPOHOB. [lepeHOCUMKHY 3/1IeKTPOHOB U 3/1eKTPOTPAHCTIOPTHBIE CUCT@MbI: UX 0COOEHHOCTH Y
pa3nMuHbIX MUKpoopranu3MoB.Ponb AT®, criocobsl ee 06pa3oBaHusI.

Bpoxenue. OnipeziesieHre OHATUS «OpoxkeHUe». [1yTu cOpakKMBaHUSYT/IEBOAOB U IPYTUX
OpraHuueCKUX BelecTB.

MoJsi0uHOKHUCITbIe, TOMO- U TeTepodepMeHTaTUBHOE OpoykeHUe. [IpefcTaBuTeNu, Ux
XapaKTepUCTHKa.
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53. Mac/isTHOK1C/10€e, IPOITMOHOBOKKC/IOE MyPaBbUHOKHUCIIOE, CITUPTOBOE U IPYTHe BU/IbI OPOXKeHMS.
[IpencraBuTenu Ux, xapakTepyCTHKaA.

54. AspobHoe zpixanue. [TonHoe 1 HeTlo/THOe OKKc/IeHne cybcTpara. PopMel yuacTus
MOJIEKY/ISIPHOTO KUC/IOPO/ia B OKUC/IEHHH, POJib LIUK/Ia TPUKapOOHOBBIXKUCIOT. [IpeacTaBuTenu
XapaKTepUCTHKAa MUKPOOPTaHU3MOB, OCYIIeCTBISIOINX a3po0HOe OKuC/ieHre Oe/TKOB, YI/IeBO/IOB,
YIJIeBOZIOPO/IOB.

55. Metunotpo¢sl. OKHcIeHre HeOpPraHNYeCKHUX CyOCTPaToOB: BOCCTAHOB/IEHHE COeIMHEHHH Cephbl,
asora, Jkesie3a, MOJIeKY/ISIPHOIO BOZOPO/A U AP.

56. TIpecTaBUTeM OCHOBHBIX TPYIIIT XeMOTPO(MHBIX OAaKTepHil.

57. AHaspobHoe fibixaHue. Orpe/ienieHue MOHATHSL «AHa3po0OHOe AbixaHue»./[JOHOPBI U aKL[eNTOPkI
3JIEKTPOHOB.

58. MuKpoopraH13Mbl BOCCTAHOBUTE/IM HUTPATOB U JPYTHUX COeZJMHEHUH a30Ta.

59. CynboBoCCTaHaBIMBAOILME U CEPOBOCCTAHAB/IMBAIOLIEe OaKTepUH.

60. dotocuuTe3. OcobeHHOCTH (HOTOCHHTE3a Y MPOKAPHOT. [TUTMeHTHI, UX JIoKau3arus. [IoHOpbI
3JIeKTPOHOB, 3/IEKTPOHHOTPAHCIIOPTHaA Liernb. PoToCcHHTe3

61. BuocuHTeTHMYeCKre npoLecchbl. ACCUMUISLUS YIJIEKUCIOThI aBTOTPO(HBIMU U reTepoTPO(HBIMU
MUKPOOPraH1u3MaMH.

62. BuocrHTeTMYeCKYe POLeCChl. YCBOeHHe coejuHeHU a3oTa. Purkcalys aTMoc(epHOro a3oTa.
CB0OOAHOXXUBYIIE 1 CAUMOMOTHYECKHEe a30T(PUKCATOPBHI.

63. BiusiHue (hakTOpOB BHEIIHel Ccpe/ibl HA MUKPOOpraHu3Mbl. OTHOLLEHME K TeMIlepaType, Biare,
pH cpegpl, KUCI0pPOAY, TYYUCTON SHEPTUH, XMMUUYECKUM (paKTopam Cpejibl.

64. bruoxrMuueckas JesiTe/lbHOCTb MUKPOOPTaHU3MOB. Y YacTe MUKPOOPTraHU3MOB B
OrMOXMMHUUeCKUX MK/IaX COeJUHEeHUN YIiepo/a, a30Ta, Cephl U JPYTUX 37IeMeHTOB.

65. Tpoduueckue CBs3U B Pa3/IMUHBIX COOOIIeCTBAX MUKPOOPTaHHU3MOB,

66. MeTo/1bI MMKPOCKOTIUEe CKOTO M3ydeHus OakTepuid. Mopdosorus 6akTepuid.

67. Okpacka 6akrepuii 1o I'pamy. 3aracHbie BelljeCTBa U BK/IFOUEHUS HOCTIOPHI.

68. Metoapl crepunvsanuu. [IutarenbHble cpefibl.

69. YcioBus KynbTuBUpoBaHus 6akrepuii (pH, CO2, H20, Temrieparypa, CBeT, KUCIOPOJ).

70. ITonyyeHre HaKONUTE/IBHBIX KYJIBTYD, Bbl/leJIeHHe UUCTBIX KY/IBTYP.

71. KonoHn1 MUKpPOOPraHu3mMoB. POCT Ha IIJIOTHBIX U )KUKUX NTUTaTe/IbHbIX Cpefiax, OTHOLLeHWe K
KHWCJIOTHOCTH CpeJibl, KUCJIOPOZY.

72. Turnel 6pokenusi. CIMPTOBOe, MOJIOUHOKUC/IOe, MaCIsTHOKKCIoe OpoykeHre. CriocoObl
orpesiesieHus OAaKTepHH, BBI3BIBAIOLIMX OpoKeHue.

73. YKCyCHOKHUC/IbIe OaKTepuH, WX MoyyeHre U omnpe/iesieHue.

74. MMKpOOpraHu3Mbl, y4acTBYIOLMe B KDyTOBOPOTe a30Ta B NIPHPO/ie: aMMOHU(ULIMPYIOLLYE,
HUTpPOULIMpPYIOIIYe, TeHUTPUDHULIUPYIOLe OaKTepUn, UX TIONMyUYeHue U orpejieieHue

MeToarYeCKre MaTepuasbl, OTpeZestolye TIPOoLielypy OLleHUBaHUs 3aueTa

3aueT BBICTAB/ISIETCS 110 PEUTHHTY, B 3aBUCUMOCTH OT 3(h(eKTUBHOCTH pabOThI B MPOL[ECCe U3YUeHHUsST
JUCLIATUTAHBI, YTO OTIpe/ie/IsieTCsl KOIMUeCTBOM HabpaHHBIX 0asIIOB 3a BCe BUBI 3a/laHUH TEKYILET0 U
pPyOeXXHOro KOHTPO/Ist3auTeHOo — oT 60 10 110 6annoBHe 3auTeHo — oT 0 10 59 6asIoB.

Ba}l[aHl/lﬂ AJIA IIPpOBeACHUSA HpOME)KYTOHHOﬁ aTTeCTdllun OﬁyanOH_H/IXCH

IMpomedxicymouHas ammecmayusi o JUCLUTIMHE TIPOBOAUTCS B popMe:

5 ceMecCTp - 3auer.

[IpoBepsieMbIMM Ha MPOMEXYTOUHOM aTTeCTAlMU 3JIeMEHTaMH COJepyKaHUsl SIB/SIFOTCS TeMbI
JUACLIUTITUHBI.

[171s1 IpOBepPKU 3HAHULI UCTIONMB3YHOTCSI BOMIPOCHI U 33/laHus B PA3/IMUHBIX (popMax.

YmeHus, Haeblku (uau onbim OesimeabHOCMU) U KOMNemeHyuu TIPOBEPSIIOTCS C TTOMOILBIO
KOMIIETeHTHOCTHO-OPUEHTUPOBAHHbIX 33aZlau  (CUTYalMOHHBIX, TPOU3BOACTBEHHBIX WM KeKWCOBOIO
XapakTepa) U Pa3/IMYHOro BU/la KOHCTPYKTOPOB.
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Bce 3ajauM BASIIOTCS MHOTOXOZOBBIMU. HekoTopble 3ajjaud, TMpOBepsitOlLe ypOBEHb
Cc(OpMUPOBaHHOCTU KOMIIETEHL[UM, SB/SIOTCS MHOTOBapyUaHTHbIMH. YacTb yMeHMi, HaBbIKOB U
KOMITeTEHI[UM TIPSMO He OTpakeHa B (OPMY/IMPOBKAax 3a/ay, HO OHHM MOTYT OBbITb TIPOSIBIIEHBI
00y4JaroIMMUCS TIPY UX PellleHu .

B Kak/plii BapUaHT BKJIFOUAOTCS 3a/|laHUs TI0 KaXKJJOMY TPOBepsieMOMY 37IeMeHTY COJep>KaHusl BO
BCeX I[Iepeurc/IeHHbIX BbIllle (OpMax M pasHOTO YPOBHSA CAOKHOCTHA. Takol Qopmar mno3BojsieT
OOBEKTUBHO OTpeZe/IUTh KaueCTBO OCBOEHHS] OOyYarolMMHCS OCHOBHBIX 3/IeMEHTOB COZep KaHus
JUCLUIIMHBI U YPOBEHb C()OPMUPOBAHHOCTH KOMITETEHLMH.

@®oH/| OI]eHOUHBIX CPE/ICTB /I/IA MPOBe/eHUsI MPOMEeXKYTOUHOU
arTecTanuu 00y4YaromUxcs Mo JUCIUILIMHE P MCI0/Ib30BaHUU MOAY/IbHO-
PelTUHTOBOM CUCTEMbI

Kpurepusimy oOLjeHHMBaHUSI TIPU MOZY/IbHO-PEUTHHIOBON CHCTeMe SIBMSIOTCST Oasiibl, KOTOpble
BBICTaB/ISIIOTCSL TIpero/jaBaresieM 3a BUJbl JesiTeIbHOCTH (OLleHOUHble CPeZCTBAa) M0 MTOraM H3yueHUs
MoZzy7elt (pa3zesioB JUCLUILIMHBI), Iepeunc/IeHHbIX B PeUTHHT-T1/IaHe JUCLIUIIIAHBL:

0/15 3auema: TeKyLWA KOHTPOIb — MakcuMyM 50 6asiioB; pyOexHbIli KOHTPOIb — MakCcCuMyM 50
6asioB, roorpuTeabHbIe 6amTbl — MakcuMyMm 10.

[ITkanbl OLjeHUBaHUSI:

011 3auema:
3auTeHo — oT 60 zo 110 pefiTuHTOBLIX OaIoB (BK/IFOUasi 10 MOOIIpUTE/TEHBIX 0asIoB),
He 3auTeHO — oT 0 710 59 PeUTHHTOBBIX 0AJIIOB.

PelTHHI-TVIaH AUCIUTTUHBI
Tabsnuria epeBo/ia 6asyIoB TEKYIEr0 KOHTPOJISE B Oa/UIbl peUTHHTa
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PeliTUHr-njiad JUCHUIIVMHGL peacTasiaeH B [Tpunoxenuu 1.

5. IlepeueHb OCHOBHOW W [OMO/HUTE/IBHOM Y4YeOHOW JIMTEepaTyphl,
Heo0X0JUMOH /IJIs1 0CBOECHHSA JUCIUTITUHBI

5.1. OcHoBHas yuyeOHas 1MTEparypa

1. Mukpobuonorus : yueb. 1jis CTyAl. yUpeXka. BbICII. 1Tpod. ob6pas., 00yd. mo Hanp. noar. "Tles.
obpa3. " npoduns "buonorusa” / A. . Herpycos , 1. b. KotoBa .— Mockga : Akagemust, 2012 .—
379 c
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2. KypanoBa, H. I. Mukpo6uosorus: yueb. mocobue. — Y. 2. Metabom3m npokaprot. U.— M.:
ITpomereit, 2017. — 100 c. — Pexxum goctyna: http://biblioclub.ru/index.php?
page=book&id=483200

5.2. lonostHUTe/IbHAsA yuyeOHas uTeparypa

1. 3ro3uHa, O.B. O61ias MUKpoOuoiorys: 1aboparopHsIi rpakTukyMm / O.B. 3to3uHa, E.B. [TemmkoBa.
— yu4e0. 3/1eKTPOH. M3/ KOMIUIEKCHOTO pacrpoctpaneHus.— Tamb6oB: 31-80 @I'BOY BIIO
"TT'TY", 2015. — 82 c. — Pexxum goctyna: <URL: http://biblioclub.ru/index.php?
page=book&id=44512

2. Mukpobuoorusi C 0CHOBaMU OMOTEXHOJIOTHH (Teopust U TIpakTHKa): yueb. mocobue / I.I1.
IlTysaesa, T.B. CBupuzosa, O.C. Kopneesa u fp.; Hayu. pex. B.H. KanaeB. — BopoHex:
BopoHexxckuii roc. YH-T WHXeHepHbIx TexHosiorui, 2017. — 317 c. URL:
http://biblioclub.ru/index.php?page=book_red&id=482028&sr=1

5.3. /lpyrue yueGHO-MeTO[HUECKHE MaTePHAIIbI

ITepeueHb peKOMeHAYeMbIX PeCypCcoB HH()OPMAIHMOHHO-Te/1eKOMMYHHUKAI[HOHHOU CeTH
«/HTEepHeT», HAXOJALUXCS B CBOOOAHOM J0CTyIe

1. Microbiology Information http://www.microbes.info/

6. TIlepeuenb UH(OPMALMOHHBIX  TEXHOJIOTHH, HCHOO/b3yeMbIX MPH
OCyILIeCTB/IEHUH 00pPa30BaTe/ILHOTO MpoLecca Mo AUCHUIUIMHE, BK/IIOYasl mepeueHb
MpPOrpaMMHOr0 ofecrieueHusi M HHGPOPMAMOHHBIX CIPABOYHBIX cHUCTeM (MPH
Heo0X0JUMOCTH)

Ilepeuens pecypcoB HH(pOpMaIMOHHO-Te/1IeKOMMYHHUKALMOHHOM ceTH «/IHTepHeT» U
MPOrpaMMHOr0 o0ecrneyeHusi, He00X0UMBIX A/IsI 0CBOEHUS JUCIUTIMHBI

1. HayuHnas snekrpoHHas 6ub6mmoreka eLIBRARY.RU [OnekTpoHHbIi pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

2. DnekTpoHHasi bubmMoTeuHas cucteMa «JIaHb» [3eKTpoHHbIN pecypc]. — Pexxum poctyma: https://
e.lanbook.com/.

3. YHuBepcuTeTcKas 6ub/oTeka onaiiH biblioclub.ru [BnekTponHsbIit pecypc]. — Pexkxum goctyma:
http://biblioclub.ru/.

4. DOnektpoHHast oubmoreka YYHuUT [OnekTpoHHbIH pecypc]. — Pexxum goctyma:
https://elib.bashedu.ru/.

5. Poccutickasi rocygapcTBeHHasi bubmoTeka [OneKTpoHHbIN pecypc]. — PexxuM gocryma:
https://www.rsl.ru/.

6. HaruoHanbHasi 3/eKTpoHHasi bubsmoTeka [ DneKTpoHHbIN pecypc]. — Pexxum gocryna: https:/xn--
90ax2c.xn--plai/viewers/.

7. HamwmonanbHas miardopma OTKpeITOro oopasoBaHus npoed.ru [DeKTpoHHBIH pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

8. DnexkTpoHHOe obpa3oBaHue Pecrybnvku barikoproctaH [D1eKTpoHHbIN pecypc]. — Pexxum
pocrymna: https://edu.bashkortostan.ru/.

9. WHdopmaroHHO-11paBoBoy noptas ['apaHT.py [OnekTpoHHBIM pecypc]. — Pexkum gocryna: http:/
www.garant.ru/.
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IIporpaMMHoe obecrieueHue

1. LIBREOFFICE - JoroBop Ne0301400003023000002 ot 14.03.2023 (6eccpouHbIif)
2. OnepanuonHasg cucteMa Astra Linux - Jorosop 0301400003023000002 ot 14 mapra 2023

beccpouHo

3. ACD/ChemSketch - BecrninatHas yitieH3us https://www.acdlabs.com/solutions/academia/

4. Marematnueckuy naket Maxima - becriiaTHas nvieH3ust
http://maxima.sourceforge.net/ru/index.html

5. Maremaruueckuii naket Scalib - BecrinarHas nunensus https://www.scilab.org/about/scilab-open-

source-software

6. Pascalabc, Pascal ABC.NET - BecniiatHas iviensus https://pascal-abc.ru, http://pascalabc.net
7. bpay3ep Google Chrome - becryiatHasi TuLjeH3Ust
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

®

Bbpayzep Anpekc - becrinatHas vieH3us https://yandex.ru/legal/browser_agreement/index.html

9. Ilporpamma asst 06paboTku ssMp criekTpoB SpinWorks - BecrinatHast nuijeH3ust
https://fen.nsu.ru/nmr/index.php?option=com_content&view=article&id=3&Itemid=4

7. Onucanue

MaTepua/TbHO-TEXHUYeCKOH

0a3pl, HeoOXoAUMOM [IdA

OCyII[eCTB/IEHUsI 00pa30BaTe/IbHOTO MPOLeCCa Mo AUCIHUIITHHE

HaumeHoBaHue
CrieLiaIM3upOBaHHBIX
ayIUTOpUii, KAOMHETOB,
naboparopuit

Bup 3ansitui

HanmMeHoBaHue 000pynoBaHHUS,
MPOrpPaMMHOTO 00ecrieueH st

Ayputopus 11(b®)

JlexunoHHast, CemuHapckas, s
KOHCY/IbTaLK, [1/11 KOHTpOosis 1
arrecTralyu

Iocka, ubr, KoMmyTarop,
KOMITbIOTEp, Mebestb (CTOMbI /1J1st
KOBOPKHHT 30HBI).
[TporpaMmMHOe obecrieueHHe
1. LIBREOFFICE
2. ACD/ChemSketch
3. MaremaTHueCcKHUi TTakeT
Maxima
4. MaremMaTnyeCcKuil makeT
Scalib
5. Pascalabc,
PascalABC.NET
6. Ilporpamma gns
06paboTKY IMp CITEKTPOB
SpinWorks

Aynutopus 24(b®P)

Iyt XxpaHeHus1 000pyI0BaHUS

Becsl, koMInbroTep, KCEPOKC,
HUTPAT-TECT 2 CO3KC, HOYTOYK,
nipuHeTp brother, npuHeTp
kyosera 2135, npuHTep,
TIPOEKTOP, TEPMOTUIPOMETP testo
622, yueOHO-MeTOANUECKast
JIUTeparypa, XONOAWIbHUK,
5KpaH, 3/1eKTPOIaHe/Ib-KOHBEKTOP
ballu camino bec/v(vr)-2000.
[TporpammMHOe obecrieueHue

1. LIBREOFFICE
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2. OnepanyoHHas cucTeMa
Astra Linux

Aynutopus 37(b®P) JlekumonHas, CemuHapckas, s | Arnirapar Jjisi BCTpSIXUBaHUs,
KOHCY/IbTaLWH, 1711 KOHTPOJIsSi U | BeChl, J0CKa, Meberib,
arrecralyu MUKPOCKOII, TeIlJIML|a, TePMOCTaT

BO3/yIIHEINA TB-80-1, yuebHo-
MeTOZiue CK1e MaTepyarsl,
yueOHO-Harsi{HbIe Tocobus,
yueOHbIHM Habop, mKad
BBITSDKHOM.

Aynutopus 41(BD) Jlekumonnast, CemuHapckas, Jns | [locka, meGesib, IPOEKTOp, IKpaH.
KOHCY/IbTalMM, JI/11 KOHTpO/S U
arrecralyu

Aynutopust 42(BD) st camocTosiTenibHOM pabotel | KomribioTep, MeOeJb.

[TporpammHoOe obecrieueHve
1. LIBREOFFICE
2. OmnepanjoHHas cucrema
Astra Linux
3. Bpayzep Google Chrome
4. bpay3sep AHpekc
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