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Pabouasi mporpaMma cCOCTaB/ieHa Ha OCHOBAHWMM YyueOHOrO TulaHa OCHOBHOMU
nipodeccroHanbHOM  obpa3oBatenbHOM mporpamMMbl  06.03.01  Buosorust  npodunb
Buoskosorusi, onoOpeHHOro yueHbIM coBeToM bupckoro ¢uivana 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

rperogaBaemMoro yq66HOF0 rnpeamMeTa

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
(KOMITETEeHIIUH, 3aKpeTUIeHHbIE 3a
JIWCLIATIIMHOMN)

KO/,
KOMITeTeH
L[UH

HalMMeHOBaHHe
KOMIIeTeHIIUH

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

[TK-1

CrniocobeH BBITIONHATH
HayYHO-UCCJIe/I0BaTeTbCKUe
ToJieBble U TabopaTopHbIe
6uosiornueckuie paboThI;
TIPUMEHSITh Ha MPaKTUKe
TIPHUEMBI COCTaB/IEHUS
HAYYHO-TeXHUUE CKUX
0TYeToB, 0030pOB,
aHAIUTUYeCKUX KapT U
TIOSICHUTEJTbHBIX 3aIUCOK,
aHa/M3UpPOBaTh

IIK-1.1. JeMOHCTpUpYeT 3HaHUS METO/0B HayUHbIX
WCC/Ie[JOBaHUM, METOJUK TT0JIEBBIX M JTaD0OPAaTOPHBIX
Ouosoruueckux pabot, TpeOOBaHUM K COCTAB/IEHUIO HAyYHO-
TeXHUYECKUX OTUETOB, 0030pOB, aHATMTUUECKUX KapT U
TIOSICHUTEJTBHBIX 3alMCOK, METOZIOB aHa/M3a pe3y/ibTaToB
Ouonoruue CKUX UCC/Ie0BaHNM

[1K-1.2. BeironHseT HayYHO-UCC/leioBaTe/IbCKUe T0/IeBble U
saboparopHbie OMOIOrHYeCKHe paboThI

[1IK-1.3. TIpumMeHsieT Ha pakTUKe NPUEMbI COCTaB/IeHUS
HayYHO-TEXHUUECKMX OTYeTOB, 0030pPOB, aHA/TUTUYECKUX KapT
Y TIOSICHUTEJIbHBIX 3allMCOK, aHa/IM3UpyeT Io/y4yaeMyro
vH(popMaLio, NpeZCcTaB/sieT pe3y/bTaThl OMOI0rHYeCcKUX
HCC/ieJoBaHUM

[TK-2

CriocobeH oCyI1eCTBIIATh
MOHHUTOPUHT COCTOSTHUS
OKpY>Karoller cpeibl C

[IK-2.1. 3HaeT HOpMaTUBHbIE U METOAUYECKHe MaTepuarlsbl,
MeTOZbI 3KOJIOTUUeCKOIr0 MOHUTOPUHI'A, OCHOBbI
NIPUPO00XPaHHbBIX TEXHOIOIUU

TPUMEHEHNEM [TK-2.2. OcyuiecTBnisieT MOHUTOPHHI COCTOSIHUSI OKPY>KaroLLlen
Tp1POA0OXPAHHEIX Cpe/ibl, IPUMEHSTh IPUPOJ00XPaHHble TEXHOIOTHU B
TeXHOJIOTUH

3KOJIOTU4YeCKOM MOHUTOPUHI'€

[1K-2.3. TIpuMeHsieT pUpoL00XpaHHble TeXHOIOTUY B
5KOJIOTMYe CKOM MOHUTOPHHTe




2. CTpyKTypa U TPyA0eMKOCTb JUCL{UIL/IUHbI

OO6mass TpymoeMKOCTh (00beM) AWCLUTIIMHBI COCTaB/seT 3 3adeTHble eAWHULIBI (3.e.), 108
aKaJleMHAueCKUX JacoB.

Tab6suia 2 — O0beM JUCIUIINHEI

o Bcero, KonuuecTBo uacosB B

Busl yue6HOM paboThI
4yacoB cemMecTpe

OO0111as1 TPY0EMKOCTh AUCLUATITMHBI 108 5 cemectp - 108
KoHTakTHast paboTra 06yuaroimxcs ¢ rpernozaBaTesieM 1o 34 5 cemectp - 34
BH/IaM YUeOHBIX 3aHSTHH (BCET0)
B TOM YHCJIE:
JIeKLIUU 12 5 cemectp - 12
71ab0paTopHbIe 3aHATHS 22 5 cemecTp - 22
MpaKTHUYeCKUe 3aHATUS 0
[pyrue Bugpl paboT B cooTBeTcTBUU C YII:
KOHTpOJ/TbHasi paboTa 0
KOHCY/IbTaLiU 0
CamocTosiTenibHast paboTa 00yJaromuxcs (BCero) 74 5 cemecTp - 74
N3 Hux:
KOHTPOJIb 0
OKP:
3auem 0.2 5 cemectp - 1
3auem C OyeHKol 0
Kypcogasi paboma (npoekm) 0
5K3aMeH 0

3 CopeprkaHue AUCIUILUIUHBI

Tabmria 3 — CogepykaHye JUCIATUTAHBI
Ne |Pa3gen (TeMa) AMCLUIIIMHBI Bugel fedtebHOCTH @dopmMa TeKyl1L[ero

n Jlex, |JIab, 3u, |CPC, KOHTpOJIS1
yac. |yac. |yac. |uvac. ycIeBaeMOoCTH
3 Kypc / 5 cemecTp
1 |Crpoenue, mopdonorusi, pasHooOpa3ue 1
K/1accu(UKalysi POKapUOTOB
1.1 |Crpoenue, mopdonorusi, pasHooOpasue 1 4 8 10 TectupoBaHue,
K/laccu@uKalys poKapyuoToB Ketic-3aanus,
JlabopatopHasi
[TpeaMeT ¥ MeTO[bI MUKPOOHO/IOTHH. MeTO/IbI pabota

K/IaCCHUUeCKOM MUKPOOHOIOTHH. YuacTre
MHUKPOOPTaHW3MOB B MUHepa/n3aLuu
OpraHUYeCKUX BeIleCTB, Pery/siliui ra30BOro
cocTaBa aTMoc(ephbl, B OUUCTKe OKPY KaroIliei
cpefibl OT TOKCUYHBIX BeIlleCTB B MO/eprKaHue
TIJIO/IOPO/MSI TIOYBBI, B 0Opa30BaHKe M0JIe3HbIX
HCKOTIaeMbIX, B TIOJTyUYeHUU KOPMOBBIX U
TUILEeBBIX MPOAYKTOB, TOTUIMBA, XUMUUECKUX




PeaKkTUBOB U JIeKapCTBEHHBIX
riperiaparoB.CucreMaryka rpokapuot IIpasusia
HOMEHKJIaTypbl U UleHTU(hUKAL1
MHUKPOOpraHusmMoB. OCHOBHbIe
(dunoreHeTHuyeckue rpyrbl apxeid. OCHOBHbIE
¢bunoreHeTryecKue rpyIIibl
6aktepuii.IToTrpebHOCTH MPOKApUOT B
MUTaTebHBIX 3/IeMeHTaX U MUKPO3/ieMeHTax.
VcTouHMKY OUOTeHHBIX 3/1eMeHTOB. PaKTOPbI
pocra.

OHepreTuyeckre U OMOCUHTEeTHUeCKHe
NIPOLIeCChI Y IPOKapHOTOB.

2.1

OHepreTHyeckre U OMOCUHTETHUeCKHe
TNIPOLIeCChI Y IIPOKapHOTOB.

Crioco6b1 obecrieueHust sHepruei. Jk30reHHbIe
Y SH/IOTeHHbIe OKHC/IsieMble CyOCTpaThI.
[oHops! 271eKTpoHOB. [lepeHoCUNKYU
3JIEKTPOHOB U 3/IeKTPOHTPaHCIIOPTHbIE
CHUCTEMBI: UX 0COOEHHOCTH Y pa3/InYHbIX
opranu3MoB. Posis AT®, criocobsr ee
obpa3oBaHus. BpoxkeHus. A3pobHOe AbIXaHHe.
AmnaspobHoe AbIxaHre. XeMOCHHTE3.
BbuocunTeTueckue npoueccel. BivsHue
¢daxTopoB BHellHel cpefbl. OTHOLLIEHNe
MHKpPOOPraH13MOB K Temrneparype .[leiicTBue
BBICOKMX Y HU3KUX TeMIlepaTyp Ha POCT U
BbDKMBAHE MUKPOOPraHH3MOB.
I'mppocratrueckoe faBneHne. YCTOUUUBOCTD
MHKDPOOPraHM3MOB K BBICYILLIMBAHMUIO,
otHouleHre K pH cpezbl. Ocmodusl,
rasiopuibl. BnvsHue nyuncTomn sHeprum-
COJIHEYHOE U3/TyYeHUe, UCKYCCTBEHHBIN YD,
Nd-uznyueHre, HOHU3UPYIOLLIEe U3TyUeHHe,
PaZiOBOJIHBL, Y/IbTPasByK. OTHOIIEHYe K
MOJIEKY/IIPHOMY KUCIOPOJY — a3pO0HbIe
MHKPOOPTaHU3Mbl, 00/TUraTHBIE U
¢axynbTaTUBHBIE aHAPOObI. YCBOeHUe
coesuHeHUH a3oTa. CUHTe3 OCHOBHBIX
OMOMONMMMEPOB: HYK/IEMHOBBIX KMCJIOT, OE/IKOB,

JIUTIU/IOB, yT7IEBOJI0B. BTOpruHbIle MeTabOMUTHI.

18

Kelic-3aganus,
TectupoBanue,
JlabopatopHasi
pabora

HeticTBUe (aKTOPOB BHeILIHeN Cpe/ibl Ha POCT
MUKPOOPTaHHU3MOB

3.1

HeticTBUe (aKTOPOB BHeILIHeN Cpe/ibl Ha POCT
MUKPOOPTaHHU3MOB

10

45.8

Ketic-3aganus,
TectupoBaHue,
JlaboparopHast




BroreoxumMuyeckas /jesiTelbHOCTh
MHUKDPOOPTaHU3MOB. Y YacTiie MUKPOOPTaHW3MOB
B OMOreoXMMHYeCKUX LIUK/IaX CoeJUHEeHU M
yIiepoja, a3oTa, Cepbl U IpyTHX 3/1eMeHTOB.
Tpoduueckue CBsi3U B pa3/IMUHbIX COOOI[eCTBax
MHUKPOOPraHM3MOB. 3HaueHue
MHMKPOOPIaHH3MOB B re0/IOrMueCcKrX
nporieccax; B (pOpMHPOBaHUU KOPbI, B
BbIBETPHBAHWY, B BblIlle/IauMBaHUU TOPHBIX
Topo/i, B pyAooOpa3oBaHuy. YC/I0BUSI OOUTaHUS
MHUKPOOPIaHM3MOB B ITOUBeE.
I'ymycoobpa3oBanue. [TouBeHHbIe co00IIeCTBA
MUKDPOOPraHusMoB. BogHbie
coob1ecTBaMHUKpPOOPTraHU3MOB.
CamooumiiieHle BOJOTOKOB. YuacTue
MHUKPOOPTaHU3MOB B ()OPMHPOBaHUHM COCTaBa
atmocdepsl. B3auMozpeiicTBue
MHUKPOOPTaHHU3MOB C PACTEHUSIMH U
YKUBOTHBIMU. @UKOOUOHTHI y JUIIaHHUKOB.
OnudutHasi MUKO(I0pa pacTeHUH.
ArpobakTepuy — BHYTPHK/IeTOUHBbIE 1apa3uThl.
duTonaroreHHble MUKPOOPTaHHU3MBI.

pabota

4 | 3auer 1 0.2

Wtoro o 3 Kypcy 5 ceMecTpy 12 22 1 74

Ntoro no guciuIuiiHe 12 22 1 74
Tabmmria 4 — JTabopaTopHble paboThbI

Ne |HaumeHoBaHue 1abopaToOpHBIX paboOT O06mnem, yac.

/11




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

KoHTposnbHbIe 3ajaHus /11 IPOBeieHus
TeKyLlero KOHTPOJIsl ycieBaeMoCTH

TecToBbIe 3agaHusI

OmucaHue TeCTOBbIX 3a/laHWI: TeCTOBble 3aJaHus BK/IIOUAIOT TeCThl 3aKPhITOrO THMa (C OAHUM
NpaBU/bHBIM  OTBETOM), TeCThl Ha YCTaHOBJAEHWH IIOC/Ie/JOBAaTe/IbHOCTY K Ha YCTaHOB/IEHUE
cootBeTcTBUs. OlleHKa 3a BBITIOJIHEHWE TECTOBBIX 3a/laHMM BBICTAB/ISETCS Ha OCHOBAHWUHM TIPOL[eHTa
3alaHUM, BBITIOJIHEHHBIX CTYAEHTAaMHA B TIPOLIECCE TPOXOKIEHUS TIPOMEXYTOUHOTO M PYyOeXHOTO
KOHTPOJIs1 3HAaHUM

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

a) CITUPOXeThl

0) TeTpakoKKu

B) OaL/IIBI

r) cTaUI0KOKKH

2. bakTepuu nasouKOBU/IHOM (HhOPMBbI

a) TeTPaKOKKH

0) GaLMIIBI

B) CTa(pU/IOKOKKHU

T') CIIUPOXEThI

3. IlpescTaBUTEN TPOKAPUOT.....

a) capLuHbI

0) rpuOsI

B) BOZIOPOC/IU

I') pacTeHusl

MeTtoauueckue Matepuasbl, ONpeestolye poLefypy OLieHUBaHUS BbITIOJHEHHUSI TeCTOBBIX 3aJaHUMN

OnucaHve MeTOAUKY OLIeHHWBaHKS BLITIOJTHEHNSI TeCTOBBIX 3aJaHUI: OLIeHKa 3a BBIIIOJIHEHUE TeCTOBBIX
3a/laHWM CTAaBUTCSI HA OCHOBAHUWU T0/[CYeTa MPOL|eHTa MPABU/IbHO BBIMOJHEHHBIX TECTOBBIX 3a/laHUM.
Kputepuu oneHku (B 0a/uiax):

- 9-10 6a/1710B BBICTAB/ISETCS CTYAEHTY, €CJTH MPOLIEHT MPABUIHHO BBIOJTHEHHBIX TECTOBBIX 3aJJaHUMN
coctasmiseT 81 — 100 %;

- 7-8 6anIoB BBICTABJISIETCS CTY/IEHTY, €C/IA TIPOLIEHT NPAaBU/IbHO BBITIOJTHEHHBIX T€CTOBBIX 3a/laHUH
coctasmisieT 61 — 80 %;

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

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

Keiic-3ajanusn

OmnumcaHue Kelc-3aflaHUM: Kelc-3aJjaHue TIpe[CTaB/aseT COOOM CUTYal[MOHHYIO 3a/jauy, TpeOyroIyro
OCMBIC/IeHUs], aHa/Ii3a, a 3aTeM pellleHus1. PellleHre Kelic-3a/laHus JOJDKHO ObITH apryMeHTHUPOBAHHBIM,
cofiep>kaThb TOSICHEeHUSI.

1. CrpoeHue K/IeTOUHOU CTeHKH, KaKoro ThIa OakTepuii (rpaMIIoNIoKUTeTbHBIX WX TPaMM
OTpULIATe/TbHBIX) TIPE/ICTaB/I€HO Ha pUCYHKe. O003HaubTe BCe YaCTU KJIETOUHOW CTEHKH.

a) 6esiku 1)




0) TeiixoeBble KUCIOThI 2)
B) [UTOI/Ia3MaTHUeCKasi MeMOpaHa 3)
I') MeNTUA0TTMKaH 4)

2CTpoeHHe K/IeTOUHOM CTEHKH KaKoro TUTa OakTepuii (rpaMIoIOKUTEIbHBIX WU FPaMM
OTpULIATeTbHBIX) TIPe/ICTaB/IeHO Ha pUCyHKe. O003HaubTe BCe UaCTU KJIeTOUHOW CTEHKHU.

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

3. CTpoeHMe K/IeTOUHOW CTeHKH KakKoro TUra bakTepuii (rpaMriosioyKUTeIbHbIX WK FPaMM
OTpULIATe/TbHBIX) MTPeACTaB/IeHo Ha pucyHke. O603HaubTe BCe UaCTH K/IETOUHOM CTEHKH.

a) MOHOIIOJISIPHBIN MOHOTPUX 1)
0) MOHoJsIaTepabHBI MOHOTPHUX 2)
B) 10oTpUX 3)
r) aMmpUTpUx 4)
1) IEPUTPUX 5)

MeTtoauyeckrie MaTepuasbl, Opeessitolye poLeAypy OLieHWBaHUs BBITIOJTHEHUST KelC-3alaHui

OrnucaHye MEeTOUKY OLIeHUBAHUS: TIPU OLIeHKe PelleHUst Kelc-3ailaHust Haubosibiliee BHUMaHUE [JO/KHO
OBITh yZe/1IeHO TOMY, HAaCKOJIBKO TTOJTHO PacKpBITO COZiepKaHue MaTepurasa, YeTKO W TIPaBU/IbHO JIaHbl JIN
orpe/ie/ieHus], paCKpbITO COJiepPyKaHue MOHSATHH, BEPHO JIM UCTOIb30BaHbl HAyUHbIe TEPMUHBI,
VCTI0/1b30BaHbl JIM apryMEeHTHUPOBaHHbIe [J0Ka3aTe/IbCTBa, OIBIT JesATelbHOCTH, UCII0/Ib30BaHbI JIU paHee
niproOpeTeHHbIe 3HaHUsI, PACKPbITHI JId IPUUUHHO-C/Ie[ICTBeHHbIe CBSI3U, HACKO/ILKO BBICOK YPOBEHb
YMeHHUs1 OIleprpOBaHUs HayYHbIMU KaTeropysiMH, aHanu3a MHGOpMaL1y, Ba/ieH!sl HaBbIKaMy

MIpaKTUUe CKOU [1esITeIbHOCTH.

Kpurepuu onenku (B 6a/1ax) (JO/DKHBI CTPOTO COOTBETCTBOBATh PEUTHHT I/IaHY 0 MaKC. ¥ MUH.
KOJINY. 0asijioB ¥ TOBKO /IJIS1 TeX, KTO YUHMTCS C UCTIO/Ib30BaHUEM MOJY/IbHO-PEUTUHTOBOW CUCTEMBI
00yueHHs ¥ OLIEHKH yCIIeBaeMOCTH CTY/I€HTOB):

- 2 Bana BBICTAB/ISETCS CTYAEHTY, eC/IM 3a/jlaHre IPaMOTHO ITPOaHa/TM3UPOBAHO, YCTaHOB/IEHbBI
NIPUYMHHO-C/IeZICTBEHHBIE CBSI3U, IeMOHCTPUPYIOTCSI yMeHUs1 paboTaTh ¢ UCTOUHUKAMU WH(OPMAIWY,
B/Ia/leHVe HaBblKaMU MPAKTHUUeCKOM JleATe/IbHOCTH, HalileHO ONTUMaJIbHOE pellleHre Kelc-3a/laHue;

- 1 Gas BeICTAB/ISIETCS CTYZIEHTY, eC/TH 3a/laHue MTPOaHaMM3iPOBAHO NTOBEPXHOCTHO, He yCTAaHOB/IEHbI
TIPUYMHHO-C/Ie[JICTBEHHbIe CBSI3H, IEMOHCTPUPYIOTCS C1abble yMeHUs paboTaTh C MCTOUHUKAMU
MH(pOpMaL1H, HeyBepeHHOe B/aJileHe HaBblKaMU ITPaKTUUeCKOH [lesiTe/IbHOCTH, Hali/IeHO pellleHNe Keic-
3a/jaHusl, HO UMeeT 3HaUUTe/IbHble He/l0UeThl;

- 0 6asI0B BLICTAB/ISIETCS CTYAEHTY, €CJ/IM 3a/jaHre He TIPOaHa/TM3UPOBaHO, He YCTaHOB/IEHbI IPUUMHHO-
CJle/ICTBeHHbIe CBsI3U, JeMOHCTPUPYEeTCsl OTCYTCTBUE YMeHUs paboTaTh C MCTOUHMKaMU UH(POPMaLH, He
chopMHUpOBaHbl HAaBbIKW NIPAaKTUUECKOW JieTe/IbHOCTH, PellleHHe KelC-3alaHusl He Hal/leHo.




KoHcnekT

[TpenmeT ¥ MeTO/bI MUKPOOHOJIOTHH.

MeTo/ibI K/TacCUUeCKON MUKPOOHOIOTHH.

YuacTre MUKPOOPraHW3MOB B MUHepaIr3aljiii OpraHuyeCKHUX BeIlieCTB, PeryJisiliy ra30Boro COCTaBa
arMocepsbl, B OUMCTKe OKPY>KaroIllel Cpeibl OT TOKCUYHBIX BEIeCTB B MO/iepyKaHue T/I0[0POAHS
TIOUBBI, B 00pa30BaHue M0JIe3HBIX MCKOTIaeMbIX, B TIOTy4YeHUH KOPMOBBIX U TIUILIEBBIX TPOAYKTOB,
TOTUIMBA, XUMHUUECKUX PEAKTUBOB U JIEKAPCTBEHHBIX TIPEIapaToB.

Hcmopuueckuii ouepk.

Pazeumue muxkpobuonozuu 8 20 cmonemuu. ITepcrieKTUBBI pa3BUTHsI MUKPOOHOIOrUY B 21 cTONeTHu.
PerreHue robaibHBIX MTPOO/EM 110 cTabuM3anyy 6aKTepUsMU Ta30BOT0 COCTaBa aTMoChepbl 3eMiy,
oXpaHa OKpY’Karollleii Cpeibl, HETIOCPe/ICTBEHHOe YUacTHe B pellieHHe TIPO/i0BO/IbCTBEHHBIX,
MeJULIMHCKUX U SHEePreTHUeCcKHX NpobsieM yesioBeuecTsa.

CTpyKTypHasi OpraH13alyisi IpOKapUOTHOM K/IeTKH. [lesieHue, pa3MHOXKeHHe, Ky/TbTUBUDOBAHUS
MHUKPOOPTaHU3MOB.

CXO/[CTBO ¥ pa3vuMe B OPraHM3alliy K/IeTOK 3yKapyoT U MpoKapuoT. Oco6eHHOCTH OpraHH3alyu
MHKPOCKOITYeCKHUX IT'prO0B, BOAOPOC/Iei, mpocTednmx. OTCyTCTBHe KIeTOUHOW CTPYKTYPhI Y BUPYCOB.
CTpyKTypa BUDHOHOB.

Mopdonorusi, yibTpacTpyKTypa, MaKpOMOJIEKY/ISIPHAsi OpraHU3alys KIIeTOK TPOKapHOT.
Mopdonoruueckoe pazHoobpasve. OHOK/IETOUHbIE U MHOTOKJ/IETOUHbIE (HUTYAThIe, MELIUINA/IbHbBIE)
¢opmbl. CTPYKTYPHBIE Pa3/IMuMsi TPaMITOIOKUTETbHBIX Y TPAMOTPHULATe/TbHBIX OAKTepHil U apXeid.
O6pa3oBanue L-¢dopm, cheporoB, MPOTOIIIACTOB.

[ToBepXHOCTHBIE CTPYKTYPHI.

[ToABM>XHOCTL GaKTepUaIbHBIX K/IETOK.

MembpaHnHbIi anmapar. Oco6eHHOCTH TPAHCIIOPTA BeIeCTB y OaKTepuii U MeXaHU3MBbI,
obecreurBarorie 0OMeH BellleCTB C OKpY’Karoleld Cpezioi.

Llurorina3ma GakTepuanbHOW KIeTKH. BHyTpHIUIa3MaTiuecKie BKIFOUEeHUs!.

Jenenue knemku u cnocobbl pasmMHO}CEHUs1 MUKPOOP2AHU3MOS.

MeTOAI/IquKI/Ie MaTepudaJibl, Orpeaesdronre rpoueaypy oLeHHBaHWA BBITIO/THEHHUA KOHCIIEKTA

Onucanve MeTOAWKM OLeHWBAHWS: IPU OL|eHKe BBINIOJIHEHUS CTYZIeHTOM KOHCIIeKTa MaKCHMaJlbHOe
BHUMaHUe C/lefyeT yZAesTb CAe[yHOIIUM aclieKTaM: KpaTKOCTb (KOHCIIEKT OPUEHTHPOBOYHO He 0JDKEH
TpeBbIIaTh 1/8 OT MePBUUYHOTO TEKCTa); SICHOCTh, YETKOCTh CTPYKTYPHI Marepuasna, uTo obecrieurBaeTr
ero ObICTPOEe CUMTHIBaHWE, CXBaTbIBaHKe 00IIel JTOTUKU U T. [I.; HayuHasi KODPEeKTHOCTh; OPUTMHA/ILHOCTh
WHMBH/yabHOW 00paboTKK Marepuasa (Hajnure BOMPOCOB, COOCTBEHHBIX CY)K/€HUM, CBOMX CUMBOJIOB
M 3HAaKOB U T. [.); aApecHOCTb (UéTkoe (PUKCUPOBAHWE BBIXOJHBIX JI@HHBIX, YyKa3aHWe CTpaHML]
LIUTHPOBAHUS U OT/E/IbHBIX MOJI0KEHUN).

Kpurepuu oLjeHKH KOHCIIeKTa:

5 ban. - KoHcriekt He mipeBbimaeT 1/8 OT MepBUYHOTO TEKCTa, MMeeT YETKYI0 CTPYKTYPY MaTepuarna,
V3/I0)KEH SICHBIM SI3bIKOM, (DaKTbl MpHBeJileHHble B KOHCIIEKTE HAyUHO KOPPEKTHbI; KOHCIIEKT COZEP)KUT
coOCTBeHHBIE BOTIPOCHI, CY>KJeHHs], yKa3aHbl BBIXOJHbIE JaHHbIE, CTPAHULbl [UTUPOBAHUS U OTJe/bHbBIX
TI0JIO)KEHUH.

4 6an. - KoHcnekr He mpeBbiiaeT 1/8 OT MepPBUYHOTO TEKCTa, MUMeeT UETKYIO CTPYKTYpPYy MarepHaa,
V3/I0)KEeH SICHBIM $SI3bIKOM, (DaKThbl TIpUBe/ieHHbIe B KOHCIIEKTe HAyUHO KOPPEKTHBI; KOHCIIEKT He COJEP)KUT
coOCTBeHHBIE BOTIPOCHI, CY>KJEeHHsI, yKa3aHbl He TIOHbIe BBIXOAHBIE /IaHHbIe, CTPAHULIBI LIMTUPOBAHUS U
OT/Zle/IbHBIX TT0/IOXKEHUH.

3 Oan. - KoHcriekT He mpeBbimaeT 1/8 OT MepBHYHOTO TeKCTa, MaTepuasn He CTPYKTYPHPOBaH, (aKTh
TIpYBe/leHHble B KOHCIIEKTe Hay4YHO KOPDEKTHBI; KOHCIEKT He COJ|epP)KUT COOCTBeHHbIe BOIIPOCHI,
CY’KZeHusl, He YKa3aHbl BbIXOJHbIE [JaHHbIe, CTPAHULIbI LIMTUPOBAHUS M OT/e/bHBbIX TOo/IoKeHud.1 fart. -
KoHcnekt npeBsbiiiaeT 1/8 oT nepBUYHOTrO TeKCTa, MaTepraa He CTPYKTYPUPOBaH, (PakThl IPUBE/IeHHbIE B
KOHCITeKTe HayuyHO KOPPEKTHbBI; KOHCIIEKT He COJeP>KUT COOCTBEHHBIE BOTIPOCHI, CY)K/eHHs, He YKa3aHbl
BBbIXO/JHbIE JIAHHbIE, CTPAHULIbI UTUPOBAHUS U OT//IbHBIX MOJI0KEHUM.



JlaGopaTropHasi padoTa

JlaboparopHasi pabora Ne 1
YcrpoiicTBo MUKpOCcKomna. TeXxHUKA MPUrOTOB/IEHUS] | MUKPOCKONMPOBausi BUTA/IbHBIX
NpernapaToB MUKPOOHBIX KY/JIbTYP

Iles1b paboThI: 3HAKOMCTBO C METO/JaMHA MUKPOCKOITHUECKOTO MUCC/IeZJ0BaHNSI MUKPOOPTaHU3MOB U
OCHOBHBIMU ITPUE€MAaMH MUKPOCKOTTUPOBaHKst. OCBOUTH METOUKH ITPUTOTOBJIEHHS MPENapaToB KUBBIX U
(bMKCHPOBAHHBIX KJIETOK OMO/IOTMUeCKIX 00BEKTOB.

Marepuanbl 4 000pyAoBaHMe: CyTOUHbIe UMCThIe KyabTyphl Bacillus subtilis, Saccharomyces cerevisiae
u Rhizopus oryzae, BoipaijeHtsie Ha MITA 1 CA. MUKPOCKOTBI 1 BCe HEOOXOAMMOe A1JIst
MHKPOCKOITUPOBAHHUSI.

Xop paboTsI

1. ITo3Hakomumbcsa ¢ npasuaamu pabombl 8 MuKkpobuonozuueckoli 1abopamopuu.

IIpasuna pabombi 8 Mukpobuonozuyeckol sabopamopuu

B Mukpobuoiornueckoii mabopatopun paboTaroT B H6e/bix Xajarax, IIaroJykax WM KOChIHKax. Ha
pabouem MecTe He JODKHO OBITH JUIITHKX TIPeIMEeTOB. Bce nMprHa/iie)XHOCTH pacroiararT Ha
orpeiesieHHbIX MecTaX. [1py paboTe CO CMMPTOBKaMU OCTEPErarTCs BOCTI/IAMEHEHHSI TapOB CITUPTa U
JPYTHX TIPeJIMETOB.

[Tpu BocTyIaMeHeHUH BaTHBIX MPOOOK Ha HUX HE [YIOT, TaK KakK 3TO YCU/IUBAaeT rOpeHue, a HaKphIBAalOT
TIOJIOTEHLIEM.

MuKpobOHasi Macca He JJO/DKHA 3aTrpsi3HSTh PYKU, CTOJ U OKPY>Karoljue rpeMeThl. [1eT/1u, UIiibl mocie
Ka>KZIOTO COTIPUKOCHOBEHHSI C MUKPOOPTaHW3MaMH TIPOKUTal0T B IJITAMEHU TOPEJTKU U CTaBST B
CreLa/bHbIN TaTuB. [Ipo/MBIIYOCS MUKPOOHYIO B3BeCh 00€3BPeXUBAIOT, UCTIO/b3YS
ne3nHGUIMpYyomye cpeacTa. [IpeMeTHbIe ¥ TOKPOBHBIE CTEK/IA T0C/Ie paboThI TI{aTeIbHO MOIOT C
MBIJIOM B MIPOTOUHOH Bojie. B 1abopatopuu He pa3peliaeTcsi eCTh, MUThb, MHOTO XOUTb, BHOCUTDb B Hee
nocTopoHHKe TpeaMeT. KaTeropuuecku 3arnperaeTcsi BRIHOCUTh MUKPOOHBIE KY/IBTYPBI 3a TIpeZiesibl
n1abopaTopHOro MoMelleHMsl.

Cnepyet cTporo cob/r0AaTh TMUHYIO TUTHEHY - TIIAaTeabHO [e3UH(UIPOBaTh U MBITh PYKH C MBIJIOM
TI0C/ie OKOHYaHUs paboThI.

B >KypHasie 110 TexHrKe 6e30MacHOCTH CTY/IeHThI U MPerojaBaTe/y Je/latoT 3alrch O IPOBejeHNH
WHCTPYKTa)ka 51 03HAKOMJIEHHH C PeXXUMOM paboThl B labopaTopum.

[TpuroToBUTH Npenaparkl >KUBBIX Ky/JIBTYP MUKPOOPTaHU3MOB C 1]eJIbI0 U3yUeHHsI MX pa3MepoB, (hopMmbl,
CTPYKTYPBI, TIOBM)KHOCTH, XapaKTepa pa3MHOKEeHUsI, OTHOIIEHUS K/IeTOK K PAa3/IMUHBIM XMMHUYeCKUM
pasapakuTesiM. MUKpPOOPraHU3MbI B 3THX TperapaTax MOXKHO ITOJBepraTh NPMKA3HEHHOW OKpackKe.

1. TexHuka oTOOpa YHUCTHIX KY/ILTYP MUKPOOPTaHU3MOB

Ot60p Npo6 UKCTBIX KyJABTYP MUKPOOPTaHU3MOB, KOTOPbIE PACTyT Ha MOBEPXHOCTH TVIOTHOM CPebl UK
B JKUJKOU Cpejie TIPOBOJSAT CJie/IyIOIIMM 00pa3oMm:

1. 3axuraroT ra3oByro rOpeJiKy.

2. TIpoOGUpKY C KyJBTYPOM MOMELAIOT B JIEBYIO PYKY MeXXAy OOJBIIMM U yKa3aTe/TbHbIM Ma/lbllaMH B
HAKJIOHHOM TI0/IO’KeHUH (eC/TM KyJ/IbTypa PacTeT Ha TUIOTHOM Cpe/ie) W/IM BePTHKAIbHOM (PKHKast
nUTaTesbHas cpefa). [IoBepXHOCTh MUTATeTbHOM CPe/ibl C KOJIOHUel MUKPOOPTaHU3MOB JIO/DKHA
ObITH OOpalljeHa BBepX M XOPOIIIO BHU/HA.

3. BakTepHo/OrMuecKyro MeT/IH, HaXOASAIIYIOCS B TIPABOH pyKe, BEPTHKAIBHO MPOKUTAIOT B BEPXHEH
YaCTH TJIaMeHH JI0OKpacHa, 3aTeM TOPU30HTAIBbHO OOXKUTA0T ITPUMBIKAIOIIYO K Hel 4acTh
neT/iefiepskareis.

4. Mwu3uHLeM U Oe3bIMSIHHBIM T1a/IbLIeM ITPABOU PYKH MPYDKUMAIOT K JIaZIOH HAPY>KHYIO YacTb
BaTHOM MPOOKH, BO/IM3M MJITaMEeHU BLIHUMAIOT e 13 MPOOUPKHU U, fiep)Ka B TaKOM TI0JIOXKEHUH, He
KacasiCb OKPY’KaroIl[iX TIPeMeTOB, Kpasi OTKPHITOM MPOOKK ¥ BHYTPEHHE! 4aCTH BaTHOW MPOOKH
00XKWTaloT B MJITAMEHU TOPEJTKH.

5. CTepu/bHYIO METII0 OCTOPOKHO BBOZST B MPOOUPKY C Ky/IbTYPOMd, COTIPUKACAIOTCSI CO CTEHKOM
TIPOOUPKY [/ OXJIXKAEHUSI KUKOCTU C KJIeTKaMH. BbIHUMast TIeT/TI0 U3 MPOOUPKHU, CIeJsT 3a

10



TeM, yToObI 0TOOPAHHBIM MaTepuas He Kacasicsi CTEHOK IMPOOUPKH U TMeT/Isl He OKa3asiach HaJ
TJIaMeHeM TOpeJTKH.

6. TIpoOGHpKY C Ky/BTYPOI MOMEIL[Al0T B LITATHB, a U3B/e4eHHbIN MaTeprasl UCIIOIb3YIOT AJIs
TIPUTOTOBJIEHUS TIperiapara.

7. KeTkr MUKpOOPTraHM3MOB, OCTABIIMECS He TIeT/Ie, CKATAIOT B TIaMEHH TOPEeJTKH.

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

1. Ha uucroe u 06e3KupeHHOE TIpeZIMETHOE CTEKJIO B Karlli0 CTePU/ILHOM BOZOTIPOBO/IHOM BOJbI,
CTEPWIHLHOTO (PM3UOIOTUYECKOTO PACTBOPA Wi Oy/ibOHa OAKTePHOIOTHYECKOU TIeT/Iel BHOCST
VCCIeyeMyto Ky/bTypY, PABHOMEDHO pacripejienisisi ee B kuakocTu. Eciu nccnenyemblie
MHUKDPOOPTaHU3MbI (DaKTepru, JPOXOKKU) HAXOAATCS B )KUAKOU CpeJie, TO Ha TPeJMeTHOe CTEK/IO
HAHOCST Karyllo MUKpOOHOM cycrieH3un (B3Becr) 6e3 no6aBieHuUst TIPYA 3TOM XKUJKOCTH.
CycnieH3uto O6epyT CTeK/ISTHHOM MMasouKoi Ui OaKTepHoIOrHueCKoi reTen.

2. Tlpu uccienoBaHyy TPUOOB 13 TTPOOMPKH C UMCTOM KY/IBTYpoii OepeTcsi Hebosibiioe KOIMiueCTBO
MUIIEJTUS C TIOMOII[BI0 OaKTepHoIoruuecKol netiu B popMe OyKB «I'» He Hapyliast ero
CTPYKTYPbl, MULIe/IMM Ha MPeJMETHOM CTeKJle OCTOPOXKHO PacILeryIsitoT NpernapoBaJibHON UITION
(puc. 2), cTpemsiCh KaK MOKHO JTyullle pPa3beJUHUTh TU(BI.

Ha nipeMeTHOE CTEK/I0 Ha Kpai Karyii OIMyCTUTh peOpoM 1o, yIioM 45° TTIOKPOBHOE CTEKJIO H,
OCTOPOKHO HAKJIOHSIs, TIOMIOKUTh ero Ha Karllio Tak, YToObI B Hell He 00pa30Ba/MCh My3bIPbKU BO3AyXa
(puc. 3). Karuito Hy>kHO OpaTh Tako BeJIMUMHBI, YTOOBI OHA 3aTlo/THs/Ia BCe TIPOCTPAHCTBO MEXXAY
TIOKPOBHBIM U TIPe/IMEeTHBIM CTeK/IaMU U He BBICTYTIaJia 3a Kpasi TOKPOBHOTO CTeK/a. Ec/u )KUAKoCTh
OyzeT HaHeceHa B U30BITKe, ee HEOOXOUMO YAA/IUTh TIPU TTOMOIIH TTOJIOCOK (DH/IBTPOBAbHOM Oymar.
IpucomoeneHue npenapama «gucaUAast Kan/is»

1) B3saTh cTek/10 co nuiM§oBaHHON TYHKOM.

2) Kpas nyHKU cmasaTh Ba3e/JMHOBBIM MacjioM.

3) Ha rokpoBHOe CTeK/I0 CTepU/IbHO B LIEHTP HaHeCTH Karulio UCCielyeMoro Martepuasna (puc. 4).

Puc. 4 Cxema npuroToBjieHus rperapara «BUcsuyast Karis»:
[—IV — 3Tanbl NpyUroToBIeHUs npernapara; / — npeJMeTHOe CTEeKJIO C JTYHKOM;
2 — Karuig; 3 — TOKPOBHOE CTeKJIO.

4) TIpenmMeTHOE CTEKIIO MepeBepHYTh JTYHKOM BHU3 U TIOMECTUTb Ha TMOKPOBHOE TaK, YTOOBI Karist Haxo-
[IWJ1ach B LIEHTPe JTYHKU, He COTIPUKAcasiCh C ee KpasiMu.

5) [IpegMeTHOE CTEK/IO JIeTOHBKO MPUKaTh K TOKPOBHOMY U IepeBepHyTh. B o6pa3oBaBiieiics
repMeTHYeCcKol Kamepe Karjisi He BbIChIXaeT, UTOo M03BOJIsIeT HabmoaTh 3a MUKPOOPTaHU3MaMH
TIPO/IO/DKUTE/IEHOE BpeMs.

2. TIpurotoBUTH PUKCHUPOBAHHBIH MIPeTiapaT MUKPOOPTaHU3MOB (ApOxXoKel, OakTepuii), B KOTOPBIX
TIpepBaHbI )KU3HEHHbIe MPOLeCChl, HO MOTHOCTBI0 COXpaHeHa TOHKasi CTPYKTypa. [Ipy 3TOM BBITTO/IHSIIOT
C/leflyrolye oreparyu:

1. Ha yeHTp urcTOro 06e3KMpeHHOro MpeJMeTHOr0 CTeK/la CTePU/IbHOM TeT/ield HAaHOCST KarlTio
CyCITe3Ud MUKPOOPTaHU3MOB (eC/TH B3BeCh CJIUILIKOM I'yCTast HeoOX0AMMO pafi0aBUTh
JTVCTU/VTMPOBAHHOM BOJOM).

2. Toli xe meT/el CyCcrieH310 paBHOMEPHO pacIipeiesisitoT 110 [OBePXHOCTH CTeK/a TOHKUM C/1I0eM

TaknuM 06pa3om, 4ToGbI Mperapar pacrpeseucs Ha IIOIa A  IPUMepHO 1-2 cm?,
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[TonyyeHHBII Ma30K BBICYIIMBAIOT P KOMHATHOM TemriepaType Ha BO3/yXe, IO/, IaMIT0i WU
BBICOKO Ha/j I/laMeHeM T'OpeJIKH.

BeicyiieHHBIN Ma30K (PUKCUPYIOT TepMUYeCKUM H/TH XUMAYeCKHAM CITIoCcOO0M. DTO TO3BOJISIET
YMepTBUTH K/IeTKM MUKPOOPTaHU3MOB U CjleflaTh UX 0e30MacHbIMH, POYHO 3aKPeruTh UX Ha
TIpeIMETHOM CTeKJIe ¥ C/ie/laTh Ma30K Oosiee BOCTIPUMMYEMBIM K KpacuTesisiM (MepTBbIe KITeTKH
OKpaIllMBalOTCs JIyyllle ueM >KuBble). [1pu TepMuyeckoit 06paboTke mpernapaT TPUKAbI POBOJST
KPYTOBBIMH /IBIDKEHUSIMU uepe3 Hanbosiee TOPSTUyIO YacTh I7IaMeHU TOPeJIKH, Jieprka MpeMeTHOe
CTEKJIOM Ma3KOM BBepX, IT0Ka He BO3HUKHET OLL[yLl[eHUe JIETKOT0 XOKeHUS], eC/TU MPUIOXKUTD ero K
KWUCTHU pyKU. HefjocTaTouHO X0po1io 3a)MKCUPOBAHHBIM Ma30K CMbIBAeTCSl CO CTeKJIa IPU
rocsiesiytoiieii 06paboTke, a yiMTesIbHasi TepMUYecKasi (PUKCaLUsi MOYKET U3MEeHUTb CTPYKTYDPY
MHKPOOHBIX K/TeTOK ¥ UX (hopMy. XMMHUUeCKYI0 (PUKCALIMIO Ma3KOB OCYII[ECTBISIOT IMyTeM UX
TIOTPY’KeHUs B coCyz, € 96 Y%-HbIM 3TaHo/I0M Ha 15-20 MUH, C aL[eTOHOM Ha 5 MUH, CO CMeChio 96
% -Horo 3TaHona U 40%-Horo gopmManuHa (cooTHoleHre 95:5) Ha 2 MUH. U [JIp.

Ha oxnia)kieHHbII WM BBICYLLIeHHbIM 3a()MKCUPOBaHHbIM TperapaT HaHOCST HeCKOJIBKO Karle/lb
KpacuTessi TaKuM 00pa3oM, yToObI OH TIOKPHIBAJT BCIO TIOBEPXHOCTh Ma3Ka U BbI/IeP)KUBAIOT B
TeueHHe Orpe/ieJIeHHOro BpeMeHH (1-5 MMH B 3aBUCMMOCTH OT MCIO/Ib3yeMOro KpacHTess).
KpacuTenb CMBIBAOT C TIPeAMETHOTO CTeK/Ia ¢/1aboii CTpye Bopl, TT0Ka OHAa He CTaHeT
GecreTHOM. [1py 5TOM CTEKIIO Jiep>KaT B HAKJIOHHOM T0JI0’KEHHU HaJl JIOTKOM.

[Mpenapar nmoAcymmBaOT GUIBTPOBAIBHON OyMaroi, KOTOPYHO OCTOPOXKHO MPUK/IaIbIBAIOT K
CTeKJLy, M [JOCYLIMBAIOT Ha BO3/yXe.

Ha okpailieHHbII Ma30K HAHOCST Karlt0 IMMEePCHOHHOTO Macja U pacCMaTpUBaroT Mpernapar ¢

obwekTrBoM 90 v 100%. B rpaBU/IbHO OKpAIlleHHOM W XOPOIIIO MPOMBITOM TIperiapare roje
3peHus CBeT/I0e U UMCTOe, OKpallleHbl TO/IbKO KJIETKU MUKPOOPTaHU3MOB.

[TpocMOTpeTh MPUTOTOBJIEHHBIE TIPerapaThl MUKPOOPTaHHU3MOB T10/] MUKPOCKOTIOM, COO/TIo/1ast
CJleIyIOIIMI TIOPSIOK U TIpaBU/Ia POOOTHI C MUKPOCKOTIOM:

YcTaHaBIMBAIOT NIPaBU/IBHOE OCBelleHue 110/1 3peHuss MUKPOCKora. [l 3Toro, CMOTps B OKYJIAP,
3epKaJIOM HarlpaBJIsiFOT JIyud CBeTa OT HaCTOJBHOTO OCBeTUTesst B 00beKTHB. HacTpoiika

OCBEII[eHUsI TIPOU3BOAUTCS C 00beKTHBOM 8%, TIpy TpaBU/IbHOM yCTAaHOBKE T10/1e 3pEeHHS
MHKpOCKoTIa OyzieT uMeTh (hopMy Kpyra, XOpOILIO ¥ pABHOMEPHO OCBEI|eHHOTO.
Ha npeameTHBIN CTONMMK MOMeLLAI0T UCC/IeyeMblii Ipernapar v 3aKperuisitoT ero KiieMMaMH.

CwxauaJia rperiapaT pacCMaTpHBalOT C 00beKTHBOM 8%, a 3aTeM BpalljeHHeM PeBOJIbBEPA, HE MEHsIsI

TI0/I0)KeHUs1 TyOyca, MepeBofsT 00beKTUB ¢ yBearueHrem 40™ wiu 60%.
Heo06Xo11M0 TOMHUTD, UTO UYeM MeHbIIIe YBeTUYeHHe 1aeT 00BeKTUB, TeM OOJIbIIIe TTPH YCTaHOBKE
Ha (okyc Oyzet cBobogHOe pabouee paccTosiHUE (PaCCTOsSTHUE MeXy 0OBEKTUBOM U

nperiaparom). [Ipu pabote ¢ 06beKTHBOM 8% 3TO paccTosiHUe 0Kojo 9 MM, ¢ o6bekTHBOM 40* - 0,6

MM U ¢ 00bekTrBOM 90* - okos10 0,15 MM.

Ty6yc MHUKpPOCKOTIa OIyCKalOT BHU3 C MIOMOIL[BI0 MAaKPOMETPHUYECKOTO BUHTA, OCTOPOXKHO
Habmoziast 3a 00bEKTUBOM COOKY M TIPUO/IM3UTD €T0 K Tperapary (He KacasiCh €ro) Ha pacCTOsTHUE
MeHbIIIe pabouero. 3areMm, IJisifiss B OKYJIsIp, TEM >Ke BUHTOM, Me/IJIEHHO Bpalljasi ero Ha ceos,
TIOIHUMAIOT TyOyC 0 TeX TI0op, MOKa B TI0J1e 3peHHs He TIOSIBUTCS M300paykeHre 13ydaeMoro
oObekTa.

[Tocre sTOTO BpaljeHeM MUKPOMETPHUYECKOTO BUHTA (DOKYCUPYIOT 0OBEKTHB TakK, UTOOBI
u300pakeHue npeMeTa ObiI0 ueTKuM. [1pr paboTe ¢ UMMepPCHOHHBIM 00BEKTUBOM Ha Tperiapar
Tpe/iBapUTeIbHO HAaHOCST KaruTio KeZPOBOTO Macya , IIsiAs COOKY, MaKpoMeTpU4yeCKUM BUHTOM
OIYCKAlOT OCTOPO’KHO TyOyC MUKPOCKOTA TakK, YT00bl 00BEKTHB TIOTPY3HJICS B Karulio Macia.
3arem, 751 B OKYJ/ISIP, TeM ke BUHTOM OueHb Me//IeHHO TTOJHUMAI0T TyOyC 10 TeX Top, TIoKa He
yBUIAT U300pakeHre. TOuHy 0 ()OKYCHUPOBKY MPOU3BO/IST MUKPOMETPHUUECKUM BUHTOM.

[Tpu cmMeHe 0OBEKTUBOB CreAyeT PeryIMpoBaTh HHTEHCUBHOCTh OCBELeHHsT paCCMaTpPUBaeMOro
00BEKTa, >KeJlaeMyH0 CTereHb OCBEI|eHHOCTH T0JTyYaroT, Oy CKast WY MOJHUMasi KOHZEHCOP.
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8. Tlpu rpocmoTpe rpemnapara ¢ 00beKTHBOM 8X KOHJIEHCOP OIyCKaloT, ITPH Tiepexo/ie Ha 00BeKTHB
40X KOHZIEHCOp HeCKOJIbKO TIOAHUMAIOT, a Ipu paboTe ¢ 06bekTUBOM 90X KOH/IEHCOP MOJHUMAIOT
BBepX IOUTH [JI0 Mpefiea.

9. TIlpenapar paccMaTpUBarOT B HECKOJIBKUX MeCTaX, repe/[BUrasi ipeJiMeTHbIN CTO/TMK OOKOBBIMU
BuHTamHU. [1py M3yueHnH mpernapara cjielyeT Bce BpeMsi Me/i/IeHHO (B Tipe/iesiaX Mo-000poTa)
Bpall[aTb MUKPOBHUHT T10 YaCOBOM CTpeJIKe U MPOTUB Hee, YTOObI IPOCMOTPETH NpeJMeT BO BCel
TOJILL{e U yCTaHOBUTH Ha (POKYC TO OZMH, TO Pyrol yyacTOK rperapara.

10. TTocne okoHUaHusi paboThI C/ie/[yeT CHATh Tpernapar ¢ MpeMeTHOTO CTOIUKA, OMyCTUTh
KOH/IEHCOP, TTOCTaBUTh TOZ, TyOyC 00beKTHB 8X, y/ja/uTh MITKON TKaHBI) KMMEePCUOHHOE MacJIo C
(bpoHTanbHOM MMH3bI 06BeKTHBa 90X U yOpaTh MUKPOCKOTT B QY T/IsIp.

Odopmierue padoTbi

K kax/joMy Tiperapary fiejiaeTcsi 3apUCOBKa: B KPYIJIOM T10/ie 3peHust n300pakaroTcst hopmbl
MUKPOOPraHu3MOB. PUCYHOK COIPOBOXK/|aeTCsl JIATUHCKMM Ha3BaHWeM MUKPOOPraHU3Ma, yKa3blBaeTCsl
yBe/IMYeHue.

3ajaHme /1A CaMOCTOATe THbHON PadoThI

1. W3yuuTh yCcTpPONCTBO 6HOIOrMUeCKOro MUKPOCKOTIA M BU/IbI MUKPOCKOTIHH, UCTIO/b3Ys
TeopeTHUeCKHi Marepuasn. Ha oCHOBaHNYM M3yueHHOTO MaTepHasa 3aroiHUTh Tab. 1.

Tabauya 1
XapaKkTepuCTHKA BU/I0B MUKPOCKONIMHU

Bup mukpockonuu [IprmeHeHue Cy1HOCTb Paspemaroias
MeTo/a CIIoCOOHOCTD

MI/IKpOCKOHI/IH B TEMHOM
Iiosie

@Pa30B0-KOHTpACTHasA

JIroMuHecLieHTHas

OIeKTPOHHas

KOHTPOJIBHBIE BOITPOCBI
1. W3 kakux yacTell COCTOUT MUKPOCKOT?
KakoBo Ha3HaueHre Makpo- U MUKPOMETPUYECKOT0 BUHTOB? Kak MMM T10/1b30BaTbCs1?

Ha3oBwurte pabouee pacCcTosiHHe TIPH MUKPOCKOTIMPOBaHKH C 00bekTuBamMu 8%, 40%, 90*.
KakoBbI ripaBusia paboTbl C MUKPOCKOIIOM?
Kak perynupoBars CTeleHb OCBeLLleHHOCTH Ipernapara?
Kakue BHbI MUKPOCKOITUU BbI 3HaeTe.
[aiiTe XapakTepruCTUKY (a30BO-KOHTPACTHON MUKPOCKOIIHH.
B uem cyTb /IFOMHHe CLIEHTHOW MUKPOCKOITUU ?
C KakoW Lie/Ib0 IPUMEeHSIeTCSI MUKPOCKOIIUS B TEMHOM I1071e?
. Kak mpuroToBuUTh MpenapaTbl MUKPOOPraHU3MOB (TpUO0B, IpOXOKeH, bakTepHii) THMa
"pasjaBieHHas Karsa''?
11. Kak npuroToBuTs IperiapaTtbl MUKPOOPraHW3MOB "BUCsYas Karuis''?
12. Kak npurotoBUTh (PMKCUpPOBaHHbIe MpernapaTbl MUKPOOPraHW3MOB?
13. [daiiTe CpaBHUTE/bHYIO XapaKTePUCTHUKY Pa3MepOB U (JOPM MUKPOCKOITMUECKUX TPUOOB, IPOXOKEH
u OakTepuii.

LONUT A WN

—_
S

MeTouuecKrie MaTepyasbl, OTpe/iestolye MPoLeypy OlleHHBaHUs 1abopaTOpHBIX paboT

JIabopaTopHbIe padoThI

OmuvcaHve MeTOAWKU OLIeHHWBAHUSI BBITIONIHEHUsI J1abOpaTOpHbIX paboT: OLeHKAa 3a BBITIOJHEHUE
nabopaTopHBIX pabOT CTAaBUTCS HAa OCHOBAaHWM 3HAHUS TEOPETUUECKOrO Marepuasja 1o Teme paboThl,
yMeHWIi ¥ HaBBIKOB TIPUMEHEHUs 3HaHWN Ha TIpaKTHKe, paboThl ¢ 00OpyZOBaHMEM, aHATHU3UPOBAaTh
pe3y/bTaThl pabOTHI.

Kpurepuu onenku (B 6a/1ax):
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- 5 6asIyI0B BBICTAB/ISAETCS CTY/IEHTY, €C/TH [eMOHCTPUPYIOTCSI 3HAHUSI TEMBI, LIeJIU U 3aa4 J1ab0paTOpHOM
pabotel, xozfa paboThl, [€MOHCTPHPYeTCSl TIO/HOe 3HaHWe TeOopeTHUeckoro Mmarepuasna I0 TeMe
naboparopHoii paboThl (B TIporiecce OOCY)KIeHWs, TIPU OTBeTe Ha KOHTPOJIbHBIE BOIPOCHI);
JEMOHCTPUDYIOTCSI YMEHUSI U HaBbIKM pabOThl C KOMIMBIOTEPOM W TpapUuecKUMH pelaKTOpaMH,
TIpUMEHEHHsI 3HAHUS Ha TTPaKTHKe, aHa/i3a pe3y/bTatoB paboTel v ()OPMY/ITUPOBaHKE BHIBO/IOB, BilajleHUe
HaBbIKAMU TIPUKJIA/IHOM /IesITe/TbHOCTHY;

- 4 Gana BBICTAB/SIETCS CTYAEHTY, €C/TM [eMOHCTPHUPYIOTCS 3HAHUSI TEMBI, LIeIM U 3a/ja4 J1abopaTopHOi
pabotel, Xoza paboThbI, AE€MOHCTPUPYETCS HemNosHOoe 3HaHWe (AaKTHUecKoro Marepvana Io Teme
naboparopHoii paboThl (B TIporiecce OOCY)KIeHWs, TIPU OTBeTe Ha KOHTPOJIbHBIE BOIPOCHI);
JEMOHCTPUPYIOTCSI HEKOTOpPbIe HEJOCTaTKU yMeHHsi paboTaTh C C KOMITBIOTEPOM U TpaduuecKUMU
pellaKTopaMy, TIDUMEHSTh 3HAHWS Ha TPAKTHKe, HEJOCTaTKU BJAJileHUs] HaBbIKAMU TPUK/IaHOU
JeATeJILHOCTH M CIIOCOOHOCTH  aHA/M3UPOBATh Pe3y/bTaThl PabOThI, (OPMY/IUPOBATh BBIBOABI,
TIPOC/IEXKUBATh IPUUHUHHO-CJIeZICTBEHHbIE CBSI3U;

- 3 OGamna BBICTAB/SIETCS CTYHEHTY, €C/IM J[|eMOHCTPHPYIOTCS HeTOJiHble 3HaHusl Lend M 3afad
naboparopHoii  paboTekl, Xofa paboThl, [JeMOHCTPUDPYETCS HeroJiHOe, HEeCUCTeMHOe 3HaHHue
TEOpeTHUeCKOro Marepuana o Teme jaboparopHoii pabotsl (B mporjecce ob6CyXJeHus, NP OTBeTe Ha
KOHTPOJIbHBIE BOTIPOCHI); IEMOHCTPUPYIOTCS 3aMeTHbIe HeJOCTAaTKA B YMEHUU Pab0TaTh C KOMITBIOTEPOM
¥ rpapuuecKMMHU peaKTOpaMH, TIPUMEHSITh 3HAHWSl Ha TPAKTHKe, HEJOCTATOYHO BjlaZieeT HaBbIKaMU
NIPUK/ITHON ZIesITe/IbHOCTH, CIOCOOHOCTBIO aHAIM3UPOBAThb pe3y/ibraThl paboThl U (GOPMYIUPOBATH
BBIBO/IbI, ITPOC/IEKHUBATh IIPUUUHHO-CJI/ICTBEHHbBIE CBSI3H;

- 0-2 Gasnia BBICTAB/ISIETCS CTYAEHTY, €C/IU JIEMOHCTPUDPYIOTCS TIOJTHOE WM TIOUYTH TOJHOE OTCYTCTBHE
3HaHWs LeJIM U 3a/iad labopaTopHOil paboTkl, Xofa paboThl, 1eMOHCTPUPYETCS MOJTHOE WY TTOYTH TT0THOe
OTCYTCTBHE 3HaHUS TEOPEeTHMUYEeCKOro Marepuasa Mo TeMe JiabopaTopHoi pabotel (B Tporecce
00Cy)X/IeHWsl, TIPY OTBETe Ha KOHTPOJIbHBbIE BOIMPOCHI); AE€MOHCTPUPYIOTCS 3HAUMTE/bHbIE HEJOCTATKH
yMeHUs1 paboTaTh C KOMITBEOTEPOM U TpadUuecKVMHU peJaKTOpaMH, MPUMEHSTh 3HaHUsl Ha TPaKTHKe,
B/IaZIeHUs] HaBbIKaMU TIPUK/IaZIHOW ZeATe/IbHOCTH, CIIOCOOHOCTH aHA/IM3WMPOBATh pe3y/bTaThl PabOTHI U
(hopMyMpOBaTh BBIBO/IBI, TIPOC/IE)KUBATh IPUUYMHHO-C/IeZICTBEHHBIE CBSI3M.

3auer

3aueT sIB/ISIETCS] OLIEHOYHBIM CPeZICTBOM /[I/Isl BCeX 3Tari0B 0CBOEHUsI KOMITeTeHI[UH.
[IprmepHBbIe BOMPOCHI K 3a4eTy, 3 Kypc / 5 ceMecTp

[TpeameT 1 MeTOABI MUKPOOHOIOTUH.

VcTopust pa3BUTHSI MUKPOOHOMIOTHH.

Pa3Butue Mukpo6uosnoruu B 21 Beke: po0sieMbl, pelieHusl.

CX0[CTBO U pa3/vuMe B OpraHu3aliiy KJIeTKH 3yKapuoT U MPOKapHUoT.

Ocob6eHHOCTH OpraHu3ali MUKPOCKOIIHYeCKUX TPUO0B, BOJOPOC/IeH, TIPOCTENIIINX.

Mopdoonorust npokaproT. Mopdonorudeckoe pazHoobpasue. OFHOK/IETOUHbIE 1 MHOTOK/IETOUHbBIE

(HuTUaTHIE, MULIE/IMAIbHBIE) (POPMBI.

CTpyKTypHBIe Pa3/IMu¥si TPAMITOIOKUTETbHBIX Y TPAMOTPHUL{ATe/TbHBIX OaKTepHii.

8. Crpoenue 1 GyHKLMU KJI€TOUHBIX CTEHOK IPaMOTpPULIATe/IbHBIX OaKTepuii: Hapy>KHasi MeMOpaHa,
MYPEeHHOBBIN CJI0H, IJ1a3MaTHU4eCKoe MPOCTPaHCTBO.

9. CrpoeHue K/IeTOUHBIX CTEHOK rPaMITIOJIOKUATE/IbHBIX OakTepuii. Karicyna: crpoenue, GyHKLIWU.

10. ®umbpuu (mum): cTpoeHue, GPyHKLIWH.

11. JKryTuku: cTpoeHue, QyHKIMU. AKCULIMaIbHbIe (GUOPUIIIBI CITUPOXET.

12. ITuTonyiasamaTnyeckast MeMOpaHa, 0COOEHHOCTH ee COCTaBa U (yHKIIWH.

13. Me3ocombl, BU/Ibl, (DyHKLMU.

14. OcobGeHHOCTH TPaHCTIOPTa BellecTB y OakTepuii 1 MexaHH3MbI, 0becrieurBaro1iie 0OMeH BeleCcTB
C OKpYy>Karollel cpejoi.

15. IuTonyia3ama 6akTeprasbHOM KJIETKU, ee Pojib U PyHKLUWN. X UMHUEeCKHA COCTaB LIUTO307TS.

16. Pubocombl 6akTepranbHOro TUMa, ux GyHKUWU. Pa3nmuurs pubocom 3yKapuoT U TIPOKapHOT.

SRl S

~
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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.

53.

54.

Hykneonp (bakreprasbHasi XpoMoCoMa), ee CTpoeHHe, (PyHKLIUH.

[Tnasmuzbl Ux ponib U GyHKLMKU. BHyTpumia3MaTtuyeckue BK/IKOUeHHs. 3aracHble BelecTBa:
nonudocdats (BOMOTHH), MOIKMCaXapyu/bl, MOMMAac/siHasi KUCI0Ta U Ap. VIX posb U GyHKLMH.
[Henenve 6akTepranbHON K/I€TKU 1 CIIOCOOBI pa3MHO)KeHHsI OpraHU3MOB.

Oxk30crops! 6akTepuii. CTpoeHHe, CIIOpopaconokeHre, QyHKIHH.

. Bupycsl, cTpyKTypa, B3auMOo/ieiiCTBHe C K/IeTKOM X035IMHa, UX POJib B 3BOOLIUN KUBBIX

OpraHH3MOB.

Poct Mukpoopranu3moB. [1oHATHe YMCTBIX ¥ HAKOITUTE/IbHBIX KY/BTYP.

l'enetvika npokapuoT. [ToHsTHE 0 TeHOTHITE U heHOTHTIe. MeXaHN3M pervIMKaLuKi OaKTepraibHON
XPOMOCOMBI.

leHeTrKa MpokapuoT. PeKoMOMHALIMM TeHeTHUeCKOTro MaTepuarsa: perapars, Tpanchopmarius,
TPaHCAYKLS1, KOHbIOTaLMsl.

I'enetrika npokapuor. IloHATHe 0 MyTalMsaX, MyTareHax. 3HaueHue MyTaLyu.

Ycnexu v nepcrieKTUBbI TeHHOM UH)KEeHEPHUH.

CuctemaTrika pokaproT. OCHOBHbIe MPU3HAKY K/1aCCU(pUKALIYSIL.

OcHoBHbIe puoreHeTHYeCKUe TPyIirbl OakTepuii (1o Knaccudukarmu bepmxu)-1 rp.
OcHOBHBIe (pusIoreHeTHYeCKre rpyTinbl bakTepuii (1o Kiaccudukanun bepmku)-11 rp.
OcHoBHbIe uioreHeTHUeCKUe TPyIIbl OakTepuii (Mo kKnaccudukaryu bepmku)-I11 rp.
OcHoBHBbIe (usoreHeTHYeCKYe TPyIbl OakTepuii (1o knaccudukauuu bepmku)-1V rp.
OcHoBHbIe puioreHeTHUeCKUe TPyTIbl OakTepuii (Mo Knaccupukamu bepmku)-VI rp.
OcHOBHBIe (usIoreHeTHYeCKre TpymIisl bakTepuii (1o knaccudukauyy bepmxkn)-VII rp.
OcHoBHbIe puioreHeTHYeCKUe TPyTinbl OakTepuii (Mo Knaccudukarmu bepmku)-VIIIrp.
OcHOBHBIe (usIoreHeTHYeCKre TPymIibl bakTepuii (o knaccudukauyy bepmkn)-1X rp.
OcHoBHbIe puoreHeTHYeCcKUe TPyTinel Oakrepuit (1o Knaccudukarmu bepmxu)-X rp.
OcHOBHBIe (usIoreHeTHYeCKre TPymIibl bakTepuii (1o knaccudukauyy bepmkun)-XI rp.
OcHoBHbIe uioreHeTHUeCKUe TPyIINbl OakTepuii (o Knaccudpukauyu bepmku)-XII rp.
OcHoBHBIe puoreHeTHYeCKHe TpymIibl 6akTepuii (o knaccudukauyy bepmpxun)-XIII rp.
OcHoBHbIe uoreHeTHUeCKUe TPyIibl 6akrepuii (Mo Knaccudpukarmu bepmku)-XIV rp.
OcHOBHBIe (usIOreHeTHYeCKre TPyTbl bakTepuii (o knaccudukauyu bepmkun)-XV rp.
OcHoBHbIe puoreHeTHYeCcKUe TPyTirnbl OakTepuii (1o Knaccudukarmu bepmpxu)-XVI rp.
OcHOBHBIe (usIoreHeTHYeCKre rpymIisl bakTepuii (o knaccudukauyu bepmkn)-XVII rp.
OcHoBHbIe (uioreHeTHUeCKUe TPyIIbl 6akTepuii (Mo Knaccupukauyu bepmku)-X VIII rp.
OcHOBHBIe usIOreHeTHYeCKre TPyl bakTepuii (o knaccudukauyu bepmkun)-XIX rp.
[MuTanre MUKpOOpraHU3MoB. [10TpeOHOCTH MPOKApUOT B MIUTATe/IbHbIX3IeMeHTax U
MHKpO3/1eMeHTaX. VICTOUHUKYM OMOTeHHBIX 71eMeHTOB. PaKTophl pocTa.

MexaHH3M TOCTYTI/IeHUsI TIUTaTe/IbHBIX Bell|eCTB B K/IeTKy Oakrepuii.MeMOpaHHbII TPaHCIIOPT,
o dysusi.

Turiel uTanus 6akrepuii. dororpodsl, xeMoTpodsl. [IpeacTaBuTe/ N TPy,

Tune! nutanus 6aktepuii. ABTOTpO(BI, TeTepoTpodbl. IIpescTaBrTeM TPy,

Criocobb1 obecrieueHust SHeprueil. JK30reHHbIe U SH/I0TeHHbIe OKHCIIsieMble CyOcTparhl. JJOHOPbI
371eKTPOHOB. [1epeH0CUYMKY 37IeKTPOHOB M 3/IEKTPOTPAaHCIIOPTHBIE CUCTEMBI: UX 0COOEHHOCTH Y
pa3/IMYHbIX MUKpoopranu3moB.Ponb AT®, criocobrl ee 06pa3oBaHusl.

Bpoxenue. OnipeziesieHre IOHATHS «OpokeHUe». [1yTH cOpaXKMBaHUSYT/IEBOZOB U IPYTHX
OpraHUYeCKHX BeIeCTB.

MoJ1ouHOKHCTbIe, TOMO- U TeTepodepMeHTaTUBHOE OpokeHue. [IpescTaBuTeny, ux
XapaKTepUCTHKaA.

MacnsiHOKHCI0e, TIPOTTMOHOBOKHC/IOe MyPaBBHHOKHC/IOE, CTIMPTOBOE U IPyTHe BUZbI OpPOXKeHusl.
[IpencraBuTeNN X, XapaKTePUCTHKA.

AspobHoe gpixanue. [TosHOe 1 HeroHOe OKHcIeHue cyocrpara. @opmbl yuacTust
MOJIEKY/ISIPHOTO KMCJ/IOpPO/ia B OKUC/IEHUH, POJIb LIMK/a TPUKapOOHOBBIXKUCIOT. [1pesicTaBruTeu
XapaKTepUCTHKAa MUKPOOPTaHU3MOB, OCYIIeCTBISIOINX a3po0HOe OKHuC/ieHre Oe/TKOB, YI/IeBO/IOB,
YIJIeBOJ0PO/IOB.
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55. Metunotpo¢sl. OKHcIeHre HeOpPraHNYeCKUX CyOCTPaToOB: BOCCTAHOB/IEHHE COeIMHEHHH Cephbl,
asora, JkeJie3a, MOJIEKY/IIPHOTO BOAOPOJa U Ap.

56. TIpecTaBuUTeM OCHOBHBIX TPYTIIT XeMOTPO(MHBIX OAaKTepHil.

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

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

59. CynboBoCCTaHaBIMBAOILME U CEPOBOCCTAHAB/IMBAIOLIe OAaKTepUH.

60. dotocuuTe3. OcobeHHOCTH (HOTOCHHTE3a Y MPOKAPHOT. [TUTMeHTBI, UX JIoKanu3arus. [IoHOpbI
3JIeKTPOHOB, 3/IEKTPOHHOTPAHCIIOPTHaA Liernb. PoToCHHTe3

61. BuocuHTeTHMYeCcKre npoLecchbl. ACCUMUISLUSA YIJIEKUCIOThI aBTOTPO(HBIMU U reTepoTPO(HBIMU
MUKPOOPraH1u3MaMH.

62. BuocrHTeTMYeCKYe POLecChl. YCBOeHHe coeuHeHU a3oTa. Purkcalys aTMoc(epHOro a3oTa.
CB0OOHOXXUBYIIE 1 CAMOMOTHYECKHEe a30TPUKCATOPBHI.

63. BiusiHue (hakTOpOB BHEIIHel Ccpe/ibl HA MUKPOOpraHu3Mbl. OTHOLLIEHME K TeMIlepaType, Biare,
pH cpegpl, KMUCI0pPOAY, TYYUCTOM SHEPTUH, XMMUUYECKUM (PaKTopam Cpejibl.

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

65. Tpouueckue CBs3U B Pa3/IMUHBIX COOOIIeCTBaX MUKPOOPTaHNU3MOB,

66. MeTo/1bI MMKPOCKOTTUEe CKOTO M3ydeHus Oakrepuid. Mopdosorust 6akTepuid.

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

68. Metoapl crepunvsanuu. [IutarenbHble cpefibl.

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

70. ITonyyeHre HaKONUTE/BHBIX KYJIBTYD, BblfleJIeHHe UUCTBIX KY/IBTYP.

71. KoyloHMM MUKpPOOPraHrM3MoB. POCT Ha MJIOTHBIX Y )KUJKUX NUTATebHbIX CPe/lax, OTHOLIEHUEe K
KHUCJIOTHOCTH CpeJibl, KUCJIOPOZY.

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

73. YKCyCHOKHUC/IbIe OaKTepuH, WX MoydeHre U onpe/iesieHue.

74. MMKpOOpraHu3Mbl, y4acTBYIOLe B KDyTOBOPOTe a30Ta B NIPHpPO/ie: aMMOHU(ULIMPYIOLLIKE,
HUTpPOULIMPYIOIIYe, TeHUTPUDHULIUPYIOLe OaKTepUn, UX TIONMyUYeHue U orpejieieHue

MeTO,E[I/IquKI/Ie MaTepudJibl, OIpeesdrolie rnpoueaypy oLeHrMBaHNSA OTBETd Ha 3d4UeTe

3ayeT BBLICTABJISETCS TI0 PEHUTHHTY, B 3aBUCUMOCTU OT 3(h(deKTUBHOCTH paboThl B Mpoliecce U3y4yeHUs
JUCLIATUTAHBI, UYTO OTpeZesisieTCsl KOJTMUeCTBOM HaOpaHHBIX 0asyIoB 3a BCe BU/BI 3a/laHUM TEKYIero u
pPyOeXXHOro KOHTPO/Ist3auTeHO — 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 (pOopMax.

YmeHus, Haeblku (uau onbim OesimeabHOCMU) U KOMNemeHyuu TIPOBEPSIIOTCS C TOMOILBIO
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHbIX 33a/lau  (CUTYalMOHHBIX, TPOU3BOACTBEHHBIX WM KeKWCOBOTO
XapakTepa) U Pa3/IMYHOro BHU/la KOHCTPYKTOPOB.

Bce 3azauv  gBAAOTCA  MHOTOXOZOBBIMM. HekoTopble 3ajjauu, [POBepSIOLIMe ypPOBEHb
c(hOpPMUPOBAaHHOCTHA KOMIMETEeHIUM, SIB/SIIOTCS MHOrOBapUAaHTHBIMU. YacTb yMeHHM, HaBBbIKOB U
KOMTIETEHI[UM TpsIMO He OTpakeHa B (HOPMY/JIMPOBKax 3a/au, HO OHHU MOTYT ObITh IPOSIBIEHBI
00y YaroIIMMUCS TIPU UX PEIeHUH.

B KakJpIlii BapyMaHT BKJIFOUAOTCS 3a/laHUS 0 KaXK0MY TPOBEPSIEMOMY 3/IEMEHTY COZlep>KaHUs BO
BCEeX Tepeurc/eHHbIX Bbillle (OpMax W pa3HOrO YpPOBHS CJIOKHOCTU. Takoil ¢opMar T03BOSIET
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00BLeKTUBHO oripefe/IMTb KaueCTBO OCBOEHHUA O6yI—Ia}OI_uI/IMI/ICH OCHOBHBIX 3J/IEMEHTOB COJE€P>KAHHA
AUCHUITVIMHBI U YDOBEHDb C(l)OpMI/IpOBaHHOCTI/I KOMHGTEHL[I/II‘/JI.

5. IlepeueHb OCHOBHOII W [IONO/IHUTE/JbHON YyueOHOW JIMTepaTyphl,
Heo0X0JUMOoM /IJIsl 0CBOEHHS JUCIUIITUHBI

5.1. OcHoBHas yuyeOHas MTepaTypa

1. Muxkpobuonorus : yueb. fs CTy/. YUpeXX[. BbICI. pod. obpa3., o0yu. o Harp. noar. "Tlez.
obpas3. " mpoduis "buonorus” / A. Y. Herpycos , 1. b. KotroBa .— Mockga : Akagemusi, 2012 .—
379 c

2. Kypanoga, H. I. Mukpo6uosorus: yueb. mocobue. — Y. 2. Metabomm3m npokapror. U.— M.:
ITpomereit, 2017. — 100 c. — Pexkxum goctyna: http://biblioclub.ru/index.php?
page=book&id=483200

5.2. lonostHUTe/IbHAsA yuyeOHas IuTepaTrypa

1. 3ro3uHa, O.B. O611ass MUKpoOHoIorHs: JabopaTtopHbIi rpakTUKyM / O.B. 3to3uHa, E.B. ITemmkoga.
— yue0. 3/1eKTPOH. M3/ KOMITIEKCHOTO pacrpoctpaHeHus.— Tamb6oB: M3a-80 @PT'BOY BIIO
"TT'TY", 2015. — 82 c. — Pexxum goctyna: <URL: http://biblioclub.ru/index.php?
page=book&id=44512

2. Mukpobuosiorusi C 0CHoBaMH OHMOTEXHOIOTUH (TeOpHsi U TPaKTHKa): yuebd. nmocobue / T.I1.
[ITyBaesa, T.B. Ceupuzosa, O.C. KopHeesa u fp.; Hayu. peq. B.H. Kanaes. — Boponex:
BopoHexxckuii roc. yH-T MH)KeHepHbIX TexHonorui, 2017. — 317 c. URL:
http://biblioclub.ru/index.php?page=book_red&id=482028&sr=1

5.3. [Ipyrue yue0Ho-MeTOJUUECKHEe MaTepHaJIbI

IlepeueHb peKOMeHAyeMbIX pecypcoB HH(poOpMaLiOHHO-Te/IeEKOMMYHUKALIMOHHON CeTH
«/HTEepHeT», HAXOJALUXCSA B CBOOOJHOM J0CTyIe

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

6. Ilepeuenr WHGPOPMAIMOHHBIX TEXHOJIOTHH, HMCHO/Jb3yeMBIX TMPH
OCyILIeCTB/IeHUH 00pPa30BaTe/IbHOr0 TMpoIecca Mo AUCLUIUINHE, BK/IOYas MepeueHb
MPOrpaMMHOr0 ofOecreyeHusi W WHGPOPMAIMOHHBIX CINPAaBOYHBIX CcHCTeM (TIpH
Heo0X0AMMOCTH)

ITepeueHsb pecypcoB nH(GOpPMaIHOHHO-Te/IeKOMMYHUKAMOHHOU ceTH «IHTepHeT» U
NMPOrpaMMHOI0 o0ecreueHusl, HeOOX0AUMBIX [I/IsA OCBOEHHS JUCIUTITHHBI

1. Hayunas snekrponHas 6u6mmoreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

2. DneKTpoHHast 6MbMoTeuHast cucTeMa «JIaHb» [D1eKTpoHHBIN pecypc]. — Pexkum moctyma: https://
e.lanbook.com/.

3. YuuBepcuTeTCcKas 6ub/oTeka onsaiiH biblioclub.ru [DnekTponHsIit pecypc]. — Pexkum goctyma:
http://biblioclub.ru/.

4. OnekrtpoHHas 6ubmioreka YYHuT [DnekTpoHHBIN pecypc]. — Peskum mocrymna:
https://elib.bashedu.ru/.

5. Poccutickast rocynapcTBeHHasi 61boreka [SneKTpoHHbBINA pecypc]. — Pexxum gocTyra:
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https:/www.rsl.ru/.

. HauuonanbHas snekTpoHHast 6ubnvoreka [D1eKTpoHHbIN pecypc]. — Pexxum foctyma:  https://xn--
90ax2c.xn--plai/viewers/.

. HauwonanbHas riatdopma oTKpbITOro oopasoBanusi npoed.ru [DeKTpoHHBIN pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

OnekrpoHHoe obpa3oBaHue Pecrybku Baiikoproctas [O1eKTpoHHbIHN pecypc]. — Pexxum

pocryna: https://edu.bashkortostan.ru/.
. VHdopmanmonHo-npaBoBoy noptan ['apanT.py [DneKTpoHHbIN pecypc]. — Pexkum poctyna: http:/

www.garant.ru/.

ITporpaMmMHoe obecrieueHue

1. OnepaumonHas cuctema Astra Linux - Zlorosop 0301400003023000002 ot 14 mapra 2023

beccpouHo

2. LIBREOFFICE - oroop Ne0301400003023000002 ot 14.03.2023 (6eccpouHbiii)

7. Onucanue

MaTepua/TbHO-TEXHUYeCKOH

0asbl,

HeoOXoauMoM  IsA

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

HanmeHoBaHue Bu 3aHgTHI HanmMeHoBaHue 000pyoBaHHUs,
CMeI[UaTM3UPOBAHHBIX MPOrpaMMHOTO 00ecIeueHust
ayJIUTOPHH, KAOMHETOB,

naboparopuit

Ayputopus 11(b®)

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

Hocka, ubr, kKoMmMyTarop,
KOMITbIOTep, MeOestb (CTOJBI JijIst
KOBODKUHT 30HBI).
[TporpaMmMHOe obecrieueHHe
1. LIBREOFFICE
2. OrnepanoHHasi cucTeMa
Astra Linux

Aypnutopus 41(BD) JlekuumonHas, s koHCybTaumi, | [locka, KimaBuatypa, Meberb,
[17151 KOHTPOJISL U aTTeCcTaluu TIOPTPET, IIPOeKTOop, SKPaH.
Aynutopus 42(b®) Iyt camocTositenibHOM paboTel | KommibtoTep, Mebesb, MOHUTOD,
MIPUHTEP, CUCTEeMHBIH OJIOK.
Aynutopusi 43(BD) JlexkiuonHas, CemuHapckasi, [Jnst | Dvd-vhs Ig dck 787 mnetiep,
KOHCY/IbTalWH, 17151 KOHTPO/ISi U | OCKa, Mebestb, MUKPOCKOTI,
arrecrauuy, s XxpaHeHUs! My/JIbTUMeIUHBIN TPOEKTOP,
obopyoBaHuUs TeJIeBU30p, yueOHO-
MeToZAMuecKas JTuTepaTypa,
yueOHbIM HabOp, dKpaH.
Ayputopus 44a(bd) st xpaHeHuUs1 000pY/[0BaHUS YuebHO-MeTOANYeCKast

nuTeparypa, yueOHO-HarIsJHbIe
rocobwusi.
[TporpaMmMHOe obecrieueHHe
1. OnepauuoHHas cucTeMa
Astra Linux
2. LIBREOFFICE
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