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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs M0 AUCHUIIMHE, COOTHECEHHBIX C
YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHANKATOPAMH A0CTH)XKeHHUS
KOMIIeTeHIui

ITo utoram oCBOEHUs AUCLATUTUHBI 00YUarOIINICS 10/DKEH 0CTUYD CIeAYIOIINUX Pe3y/IbTaToB

o0yueHus:

Kareropus (rpymnma)

dopmupyeMast

Kopn v HaumMeHOBaHMe

Pe3ynbraThl 00y4eHust

KOMIeTeHI[uH (Tpu KoMreTeHLust (C WH/IMKaTopa 10 JUCLIUTITMHE
Hammuuu OITK) yKa3aHueM Ko/ja) JOCTW)XeHUs
KOMITeTeHL[UU
CrniocobeH BeimonHaTs | [1K-1.1. 3Haer HayuHo-
Hay4yHO- rccrejoBaTeIbCKue
MCCIIe/IoBaTe/IbCKIe TIoJieBbIe U
TI0JIEBBIE U nabopatopHbie
naboparopHbie buonoruueckuie paboThbl
Buornorieckue paboTs; [TIK-1.2. ¥Ymeer [IpuMeHATL Ha MpaKTUKe

MIPUMEHSITh Ha MPaKTUKe
MIPHUEeMbI COCTaB/IEHUSI
HayUYHO-TEXHUUECKUX
0T4eTOB, 0030pOB,
aHA/TUTUUECKUX KapT U
[TOSICHUTE/IbHBIX
3aITMCOK, aHAJTM3UPOBATh
(IIK-1);

MIPHEMbI COCTaB/IEHUS
HAyYHO-TeXHUUECKUX
0T4yeToB, 0030pOB,
aHaIMTUYeCKUX KapT U
TOSICHUTEJTBHBIX
3aIMCOK, aHaIM3UPOBaTh

IIK-1.3. Bnageet

HaBbiKamMy IPUMEHSITH
Ha MPaKTHKe TTPUEMBI
COCTaBJIEHUS] HAyYHO-
TeXHUYECKUX OTUETOB,
0630poB,
aHA/TUTUUECKUX KapT U
TOSICHUTEJTbHBIX
3aMMCOK, aHaIM3UPOBaTh

Criocoben
OCYIIEeCTB/IATh
MOHHUTOPUHT COCTOSTHUS
OKpY’Karolller Cpefibl C
TiprMeHeHHeM
TIPUPO/I00XPaHHBIX
texHosiorui (ITK-2);

I1IK-2.1. 3uaet

MeTto bl MOHUTOPUHT A
COCTOSIHMSI OKpY’KaroLen
cpefibl C IpUMeHeHrueM
TIPUPOJI00XPaHHBIX
TeXHOJIOTU

[TK-2.2. YmeeT

Ocy1ecTBiATh
MOHUTOPHUHI COCTOSIHUS
OKpYKarolllei cpefibl C
TpUMeHeHUeM
TIPUPOZA00XPaHHBIX
TeXHOJIOT U

I1K-2.3. Bnageet

Cnocobamu
OCYILeCTB/IeHHUS
MOHUTOPHHIA COCTOSTHUS
OKpY>Karollen cpefibl C
TpUMeHeHUeM
TPUPO/I00XPaHHBIX
TeXHOJIOTUU




Criocob6eH BBITIONHSTD
TEePBUYHBIE TTOCEBBI
oTobpaHHBIX MMPo6 Ha
MUTaTe/IbHbIE CPeZibl TIPH
TIPOBEZIEHUM
MHKPOOHO/IOTHUe CKUX
pabort (ITK-5);

IIK-5.1. 3uaet

3HaeT NepBUYHbIe
MOCeBbI 0TOOPAHHBIX
1po6 Ha MUTaTe/bHbIe
CpeZibl TIpU TIPOBeIeHNH
MHUKPOOHO/IOTHYe CKUX
pabor(

I[TK-5.2. Ymeet

YMmeeT BBIIOTHSTD
TiepBUYHbIE [TOCEBbI
0TOoOpaHHBIX MPOO Ha
nyTaTe/bHble Cpe/ibl TIPU
TpOBe/JleHU U
MHUKPOOHO/IOTHYe CKHUX
pabor(

I1K-5.3. Bnageet

Brnapmeet HaBbIKaMU
BBITOJTHATE IEPBUYHBIE
MOCeBbI 0TOOPaHHBIX
npob Ha MUTaTe/TbHbIe
Cpe/ibl TIpU TIPOBeIeHUH
MHKPOOUOJIOTHYe CKUX
pabor(




2. Ilenp 1 MeCTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

NucnynmHa «Hayka o 6uopa3Hoobpa3uy: MUKPOOUOJIOTHSI M BUPYCOJIOTHSI» OTHOCUTCS K UaCTH,
(hopMupyeMoli yyacTHUKaM# 00pa30BaTe/TbHbIX OTHOLLIEHUH.

ducuurnivHa usyyaercsHa 3 Kypce B S5 cemMmecTpe.

Llenb wW3yuyeHUs JUCLUIVIMHBL: (OPMUPOBAHME CUCTEMATH3WPOBAaHHBIX 3HaHWK B o0mactu
MHUKPOOHOJIOTHH, YMEHHUM OIepHpOBaTh OCHOBHBIMU TOHATHSIMHU, B/aJileHHH HaBBIKAMU HCIIOb30BaTh
BO3MOXHOCTU 00pa30BaTe/IbHOM Cpe/ibl /ISl AOCTUKEHUS] IMUHOCTHBIX, METanpeIMETHBIX M MPeMeTHBIX
pe3ynbTatoB 0o0yueHHsi W oDecrieueHHs] KaueCTBa Yy4yeOHO-BOCTIMTATeNbHOTO IIporiecca CpeACcTBaMU
TperofiaBaeMoro yueGHOro rpezmMera

3. Copaepxanue paGoueil mporpamMmsbl (00beM AVCIUIUIUHBI, TUNIBI M BU/IbI YU€OHBIX 3aHATHH,
y4yeOHO-MeToAnYecKoe ofecreyeHre CaMOCTOSATe/TbHOM PadoThl 00yJaroLIXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»
BUPCKUI ®UTNAJT YYHuT
OAKYJIBTET BUOJIOTN N1 XMW

COJIEPKAHUE PABOYEW ITPOT PAMMBI

mucLuruiHbl «Hayka o 6rnopa3Hoobpa3un: MUKpOOUOJIOTHSI M BUPYCOJIOTHS» Ha 5 cemMecTp
QYHO-3a0YHast

topma obyueHws

Buj paboTnl O0BbeM JUCHUIIHHBI
O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 3/108
YueOHBIX 4aCcOB Ha KOHTAKTHYIO PaboTy C MperojaBaTesieM: 35.2
JIeKIui 12
MPAKTUUe CKUX/ CeMHUHAPCKUX 0
71ab0paTOpPHBIX 22
KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0

Japyrux (TpynroBasi, UHAWBU/yaIbHask KOHCYJ/IbTALIMS U UHbIE BUZBI
yueOHOM AessTe/TbHOCTH, TIpelyCMaTpHUBatoIIKe paboTy 00yJaromuxcs C

nipenogaBatesieM) OKP 1.2

YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 38

YueOHbIX YaCOB Ha TIOATOTOBKY K

sk3ameHy (KoHTposb) 34.8

dopMa KOHTpOJIA:
OK3aMeH 5 cemecTp



Ne ii/m1 | Tema u cofeprkanue ®dopma usyueHus OcHoBHas 1 3asaHus 1o ®dopma TeKy1ero
MaTrepuasoB: JIOTIO/THUTe IbHas! CaMOCTOSITe/TbHOU KOHTPOJISt
JIEKLIAH, JTeparypa, paboTe CTyeHTOB yCrieBaeMOCTH
TpakThyeCcKue peKoMeH/lyemasi (KO/JIOKBUYMBI,
3aHATHS, CTyZileHTaM (Homepa U3 KOHTDOJIbHBIE PaOOTHI,
CeMHHapCKue CTIMCKA) KOMIIbIOTE€PHbIe TeCThI
3aQHATUS, U T.IL.)
naboparopHbie
paboTsl,
CaMOCTOsITe/IbHast
pabora u
TPYA0EMKOCTb (B
yacax)
Jlek |JIab6 Ok |CP

C
3 Kypc / 5 cemecTp
1 Crpoenue, mopdoJiorusi, pasHoobpasue u
K/accuduKalys MpOKapuoToB
1.1 Crpoenue, MmopdoJiorusi, pasHoobpasue 1 4 8 10 | OcH. /ut-pa NeNe 1,2 | KoHcriekT TectupoBanue, Keiic-

K/1accryrKaLysi IPOKapuoTOB

[TpeameT ¥ MeTOABI MUKPOOHOIOTMU. MeTozbI
K/IaCCUYeCKOM MUKPOOHUOIOTHH. YyacTre
MUKPOOPraHW3MOB B MUHepa/v3aLuu
OpraHMYeCcKUX BelleCTB, PeryysLjuu ra3oBoro
cocraBa aTMoC(epbl, B OUMCTKe OKpy»Karollen
Cpezibl OT TOKCUUHBIX BellleCTB B

oA lepKaHue TI040POAUS TO0YBI, B
oOpa3oBaHue T0/Ie3HbIX UCKOTIaeMbIX, B
T0/TyYeHUU KOPMOBBIX U THLLEBbIX

Homn. mur-pa Ne 1

3a/laHus,
JTaboparopHasi paboTa




MIPOZYKTOB, TOM/IMBA, XUMHUYECKHX PEAKTUBOB
Y JIeKapCTBeHHbIX TpernapaToB.CrcTeMaTHKa
ripokapuoT IIpaBuia HOMeHK/IaTyphl U
HAeHTU(UKALIM MUKPOOPTaHK3MOB.
OcHoBHbIe (pUIOreHeTHYeCcKre rpyIIbl
apxeii. OCHOBHbIe (pUIOreHeTUUeCKre
rpymnrbl 6akrepuit.[IoTpe6bHOCTH TTPOKAPHOT B
MIUTATe/IbHBIX 37IeMeHTaX U MUKPO3/IeMeHTax.
VcTouHMKY OUOTeHHBIX 3/1eMeHTOB. PaKTOPbI
pocra.

2 OHepreTuueckue U OMOCHHTETUUYECKHEe
TIIPOL[eCChI Y IIPOKApUOTOB.
2.1 OHepreTHyeckre U OMOCHHTeTUUeCKHe 18 |OcH. mutr-pa NeNe 1,2 | KoHCIiekT Keiic-3aanus,

MpoLnecchl y IPOKAPHUOTOB.

Crioco6b1 obecrieueHust

SHeprueil. JK30reHHble U H/JOTeHHbIe
OKUC/sieMble cyOcTpaTthl. [IoHOpBI
3/1IeKTPOHOB. [lepeHOCUMKY 3/1eKTPOHOB U
3/1eKTPOHTPAHCIIOPTHBIE CUCTEMBI: UX
0COOEHHOCTH Y Pa3/TMUHBIX OPraHU3MOB. Posb
AT®, cniocobbl ee obpa3oBaHMs. BpoxkeHus..
AspobHoe fpixaHre. AHa3poOHOe JbIXaHue.
XeMocuHTes. bruocuHTeTHYe CKUe TIPOLIeCChI.
Bnusinue akTopoB BHeLLIHel Cpefibl.
OTHolLIeHe MUKPOOPTraHHU3MOB K
Temreparype .[leficTBHe BbICOKHUX U HU3KUX
TeMIiepaTyp Ha POCT U BbDKHUBaHUe
MHKDPOOPraHu3MOB. ['uipocTaTnyeckoe
JlaBjieHle. YCTOMYMBOCTh MUKPOOPTaHU3MOB
K BbICYILIMBaHUIO, OTHOLIIeHWe K pH cpefpil.
OcMmodunbl, ranoduisl. BausiHue nyuucToi

Homn. mut-pa NeNe 1,2

TectrpoBanue,
JlaboparopHast pabora




SHEPIruM- COJIHEYHOE H3/TyUeHue,
WCKyCCTBeHHbIH Y®, UD-usnyueHue,
HMOHHU3UPYIOLLee U3TyueHue, paIiOBOJTHBI,
y/bTpa3ByK. OTHOLIEHVEe K MOJIEKY/IIPHOMY
KHUC/IOpOY — a3po0OHble MUKPOOPTaHH3MBI,
obsuraTHble U (haKy/IbTaTUBHbIE aHA3POOBI.
YcBoeHnue coeuHeHu a3ota. CUHTe3
OCHOBHBIX OMOTIONTMMEPOB: HYK/IEMHOBBIX
KUCJIOT, O€/TKOB, JIMITU/IOB, YTJIEBO/IOB.
BropuuHbie MeTabOUTHI.

3 [HeticTBue (akTOPOB BHeLIHel cpe/ibl Ha POCT
MHKPOOPraHU3MOB
3.1 [eiicTBre (aKTOPOB BHeLIHeW cpeZibl HA POCT 10 10 | OcH. mut-pa NeNe 1,2 | KoHCIiekT Keiic-3aanus,

MHKPOOPraHrn3MOB

BuoreoxuMuyeckasi 1esTe/TlbHOCTh
MUKDPOOPraHMU3MOB. YuacTue
MHUKDPOOPIraHHU3MOB B OMOTe0XUMHUEeCKUX
IIMK/IaX COeIJMHEeHUH yIiepofia, a30Ta, Cephl U
JpyTHX 37eMeHTOB. Tpoduueckre CBS3HU B
Pa3IMUHbIX COOOILeCTBaX MUKPOOPTaHHN3MOB.
3HaueHHe MUKPOOPTaHHU3MOB B
reoIornyecKrx rporieccax; B OpMHUPOBaHUN
KODbI, B BBIBETPUBAHUH, B BbIIIIe/TAUNBAHUU
TOPHBIX TIOPOJ, B PyZ000pa30BaHuu. YCIOBUsI
0bUTaHUsE MUKPOOPTaHU3MOB B TTOYBe.
I'ymycoobpa3oBanue. [TouBeHHbIE
coob11jecTBa MMKpOOpPraH1u3MoB. BogHble
coob1jecTBaMUKpPOOPTaHU3MOB.
CamoounilieH’e BOAOTOKOB. YuacTue
MHKPOOPTaHU3MOB B ()OPMHPOBaHUH COCTaBa
armocgepsl. Bzaumozelicteue

Homn. mut-pa NeNe 1,2

TectrpoBanue,

JlaboparopHast pabora

10



MHKDPOOPTraHM3MOB C PaCTEHUSIMU U

OnudutHass MUKOQIIOpa pacTeHUH.
ArpobakTepuu — BHYTPUK/IETOUHBIE
rapasutbl. dUToONaTOreHHbIe

YKUBOTHBIMH. ®UKOOMOHTHI y JTUIIAHUKOB.

MHUKDPOOPTraHU3MBbl.

4 JK3aMeH 36
Wroro 1o 3 Kypcy 5 ceMecTpy 12 |22 74
Wroro no gucuuruinHe 12 |22 74

11




4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI U UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 10 AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00y4YeHUs M0 AUCIUIUIHHE.

Kozn u dopmynupoBka kommereHiun: Criocob6eH BBHITOMHATH HAYYHO-HCC/IE/[OBAaTebCKUE TI0/IeBble U
nabopatopHbie OuosiorMUecKre paboThl; TPUMEHATb Ha TMPAKTUKe TpHeMbl COCTaB/IeHUS Hay4yHO-
TEeXHUYECKUX OTYeTOB, 0030pOB, aHA/IMTHUECKUX KapT U TMOSICHUTebHBIX 3alMCOK, aHam3upoBarh (ITK-

D);

Koz u
HavMeHOBaHue
WHJUKaTopa
JOCTVDKEHUS
KOMITeTeHL[UU

Pesynbrarthl
o0yueHHs 110
JUCLIUTUIVHE

Kpurepun ouleHrBaHus pe3ysbTaToB 00yueHus (OK3amMeH)

2
(HeyzoBneTtBop
WTEeJIbHO)

3
(YnoBneTBOopUT
e/TbHO)

4 (Xopot1o)

5 (O111uHO)

I[TK-1.1. 3uaet

HayuHo-
HCCIIeI0BATeNbC
KHe T10JIeBbIe U
nabopatopHbie
OuosIornuecKue
paboThI

3HaHUS He
cchopMUpOBaHbI

3HaHUA
HeZI0CTaTOYHO
chopMHpOBaHbI,
HeCHCTeMHBbI

3HaHusA
c(hopMHpOBaHbI,
HO MMeOT
OT/ZeNbHbIe
npo0ebl 1
HETOUHOCTHU

3HaHus
MOJTHOCTBIO
cchopMUpPOBaHbI

I[T1K-1.2. Ymeet

[IpymeHATH Ha
MpaKTUKe
TIpyeMsbl
COCTaB/IeHUs
Hay4HO-
TeXHUYECKHUX
OTYeTOB,
0030poB,
aHAINTUYe CKUX
KapT U
TTOSICHUTE/IbHBIX
3aIUCOK,
aHa/IM3UPOBATh

YmeHus He
chopMHUpOBaHbI

YMmeHus He
TMOJTHOCThIO
chopMUpPOBaHbI

YMeHus B
OCHOBHOM
chopMrpOBaHbI

Ymenus
TMOJTHOCTBO
cchopMUpPOBaHbI

IMK-1.3.
Bnapeet

HaBbikamu
TIPUMEHSITh Ha
MpaKTUKe
TpreMbl
COCTaBJIeHUs
Hay4yHO-
TeXHUUE CKUX
OTYETOB,
0630poB,
aHATUTUYE CKHX
KapT U
MOSICHUTEIbHbBIX
3aITMCOK,
aHa/IM3UpOBaTh

Bnanenue
HaBbIKaMU He
chopmMupoBaHO

Bnanenue
HaBbIKaMU
HeyBepeHHOe

Bnanenue
HaBbIKaMU B
OCHOBHOM
chopMHpOBaHO

Bnagenue
HaBbIKaMU
yBepeHHOe

12



Koz n ¢opmynvpoBka komrerteHLun: CriocobeH OCyIeCTBASATh MOHUTOPHUHT COCTOSIHUSI OKpY’Karolien
cpe/ibl C IpYMeHeHreM NPUPOA00XpaHHbIX TexHosoruk (I1K-2);

Kop n Pesynbrare! Kpurepun ouieHrBaHus pe3y/bTaToB 00yueHus (OK3amMeH)
HauMeHOBaHHe |00yueHuUs 110 7 3 4 (Xoporio) 5 (OTMuHO)
MHAMKATOpa AACLIITAHE (HeynoBnetBop |(YnoBneTBOPUT
AOCTIDKEHN WTeJIbHO) e/TbHO)
KOMITeTeHL[UN
[IK-2.1. 3Haer |Metozp! 3HaHuA He 3HaHUA 3HaHUs 3HaHusA
MOHUTOpPYHIa | C()OPMUPOBaHbl |HEJOCTAaTOYHO | C(HOPMUPOBAHBI, | IOJHOCTHIO
COCTOSTHUSI chOopMUPOBaHbI, | HO UMEIOT cchopMUpOBaHbI
OKpy>Karollen HEeCHCTeMHBbI OT/ie/IbHBIe
cpefibl C npo0ebl 1
TIpYUMeHeHreM HETOYHOCTH
TIPUPO/I00XPaHH
bIX TeXHOJIOTHUH
[IK-2.2. Ymeer |OcyliecTBasATb | YMeHUS He YMeHus He YMeHus B Ymenus
MOHUTOPHVHT c(hOpMHUPOBaHhbI | [IOJTHOCTBIO OCHOBHOM MOJTHOCTBEO
COCTOSTHUSI cchopmupoBaHsl | chopMUPOBaHbl | CPOPMUPOBAHbI
OKpYy»Karollen
cpefbl €
TIpUMeHeHneM
TIPUPOI00XPaHH
bIX TeXHOJIOTHUH
IK-2.3. Criocobamu Bnagenue Bnagenue Bnagenue Bnagenue
Bnaneer OCYILIIeCTB/IeHHS | HABbIKAMU He | HaBbIKaMH HaBbIKaMU B HaBbIKaMU
MOHHUTOpPUHTa | C(HOPMUPOBAHO |HeyBepeHHOe | OCHOBHOM yBepeHHOe
COCTOSTHUSI chopmupoBaHO
OKpYy>Karolen
cpefbl C
TIpUMeHeHNeM
TIPUPOI00XPaHH

BbIX T€XHOJIOTUU

Kog u ¢popmynmpoBka kKommeteHmu: CriocobeH BBITIOMHATh TIePBUYHBIE ITOCEBbI OTOOpPaHHBIX MPOO Ha
NUTaTe/IbHbIe CPe/ibl IPU MpoBeieHnH MUKpobuonoruyeckux pabor (I1K-5);

Kop n Pesynbrare! Kpurepun ouleHrBaHus pe3ysbTaToB 00yueHus (JK3aMeH)
HavMeHOBaHHe | 00yueHUs 10 2 3 4 (Xoporio) 5 (Ot/muHO)
MH/MKATOpa AACLATITHE (HeynoBnetBop |(¥YnoBneTBOpUT
AOCTIDKEHNA WTe/TbHO) e/bHO)
KOMITeTeHL[UN
[IK-5.1. 3Haetr |3HaeT 3HaHUA He 3HaHUs 3HaHus 3HaHus
TepBUYHbBIE chopMUpOBaHbl |HEIOCTAaTOYHO | C(POPMHUPOBAHBI, | IOTHOCTHIO
TIOCEBBI c(hOpMHPOBaHbI, | HO UMEIOT c(hopMUpOBaHbI
0TOOpaHHBIX HeCHCTeMHBI OTJle/IbHBIe
npob Ha ripobenbl U
NyTaTe/IbHbIe HETOYHOCTHU
cpeJbl TIpU
NpOBeJleHUU
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MHKPOOHOJIOTH
yecKux paboT(

[IK-5.2. Ymeer | YMmeer
BBITIO/THSATh
TepBUYHbIE
TIOCEeBbI
0TOOpaHHBIX
npob Ha
MUTaTebHbIe
Cpe/ibl TIpU
TIPOBeJIeHNN
MHUKPOOUO/IOTH

yeCcKux padboT(

YMmeHus He
TOJTHOCTBIO
chopMUPOBaHbI

YmeHus He
cchopMUpOBaHbI

Ymenus
MOJTHOCTBIO
cchopMUpPOBaHbI

YMeHus B
OCHOBHOM
chopMHpOBaHbI

[TK-5.3.
Bnapgeer

Bnageer
HaBbIKaMU
BBITIO/THSTh
TepBUYHbIE
TTOCEBBI
0TOOpaHHBIX
npob Ha
MUTaTebHbIe
Cpejibl TIpu
TIPOBeJIeHNN
MUKPOOUO/IOTH
yeCcKux padboT(

Bnanenue
HaBbIKaMU He
cchopmMupoBaHO

Bnanenue
HaBbIKaMH
HeyBepeHHOe

Biagenue
HaBbIKaMH
yBepeHHOe

Bnanenue
HaBbIKaMH B
OCHOBHOM
cchopMHpOBaHO

4.2. TunoBble KOHTPO/IbHBIE 3a/laHUsI WIM WHBbIE MaTepHasbl, He00XoAUMbIe /i OLIeHUBAHHS
pe3y/IbTaToB 00yueHHsl MO JUCIUIUIMHE, COOTHECeHHBIX C YCTAaHOB/JIEHHBIMH B 00pa3oBaTe/IbHOM

nporpaMmMe  HMHJAUKATOPaMH

JOCTIDKEHHSI  KOMIIeTeHI[H.

Metoguueckue  MarepHalbl,

orpeae/adA0IIue nmpoueaypbl OIf¢eHUBAHUSA pe3y/ibTaTOB Oﬁy'-[EHI/Iﬂ o AucCIuII/imge.

KO,IL N HaMMEeHOBdHUHe

Pe3ynbraThl 00y4eHUs 1o

OLIEHOI-IHBIE cpencTBa

WH/JVKaTopa JOCTWXKEeHUs [JUCLIUTIINHE
KOMIIeTeHL|UU
[TIK-1.1. 3Haer HayuHo-ucciefoBaresbckue TectupoBanue
nosieBble U 1abopaTopHble
Oronornyeckrie paboTsl
[TIK-1.2. Y™meer IIpyMeHATL Ha NpakTHKe npueMsl | KoHCekT

COCTaBJIeHUST HAyUHO-
TeXHUUECKUX OTYETOB, 0030pOB,
aHaJIUTUYECKUX KapT U
TTOSICHUTE/ILHBIX 3alIHCOK,
aHa/IM3UPOBaTh

IIK-1.3. Bnageet

HaBbikamu IIPUMEHSATHb Hd
IMPpAaKTHKe IIpHUeMbl COCTaB/IEHUSA
HdYYHO-T€XHUUYECKHUX OTUETOB,
0630p0B, dHAJIMTUYECKHX KapT U
IOSACHUTEJIbHBIX 3dIlHNCOK,

Ketic-3amanus, JlabopaTopHast
pabora
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dHa/IM3MPOBATh

[TK-2.1. 3Haet MeTobl MOHUTOPUHTA TectupoBanue
COCTOSIHUSL OKPY>KaroILler cpefibl C
TIpUMeHeHreM
MIPUPOA00XPAHHBIX TEXHOIOTUN

[TIK-2.2. Ymeer Ocy11ecTB/IATH MOHUTOPUHT Koncriekr

COCTOSIHUS OKPY>KarolLeil cpefibl C
NipYMeHeHreM
NIPHMPOZI00XPaHHBIX TEXHOIOTHI

IIK-2.3. Bnageet

Criocobamu oCyIIieCTB/I€HUS
MOHHUTOPUHI'A COCTOSIHUS
OKpy»Katollleli cpejibl C
TIpUMeHeHUEeM
TIPHUPO/IO0OXPAHHBIX TEXHOJIOTHH

Ketic-3amanust, JlabopaTopHast
pabora

I[TK-5.1. 3uaet

3HaeT MepBUYHBIE MTOCEBBI
oTtoOpaHHBIX MMPob Ha
NUTaTe/TbHbIe CPe/bl MPU
TIPOBe/|eHNH
MHUKPOOHOIOrHuecKux padbot(

TectupoBaHue

I[TK-5.2. YmeeT

YMeeT BBITIO/THATH IT€PBUYHbBIE
TOCEeBbI OTOOpaHHBIX P06 Ha
TIUTaTe/IbHbIE CPeZIbI TIPU
TIPOBeIeHUH
MHUKPOOHMO/IOTHYeCKUX paboT(

KoHcmiekT

I1K-5.3. Bnageet

BiiazieeT HaBbIKaMU BBITIO/IHATh
TiepBUYHBIE ITOCeBbI 0TOOPAHHBIX
npo0 Ha MUTaTe/IbHbIE CPe/Ibl TIPU
TIPOBe/IeHUH
MUKPOOHO0/IOrHuecKux paboT(

JIaboparopHas pabora, Ketic-
3a/laHus

OnucaHve TeCTOBBIX 3aaHUM:
MPaBU/IbLHBIM ~ OTBETOM),

KOHTDOJIA 3HaHUMU

TeCThI

TecToBBIE 3d/idHUA

1. V3BuThIe OakTepun B (hopMe CITUPAJIH....

a) CITUPOXeThl

0) TeTpakoKKu

B) Gal/IIbI

r) cTaUI0KOKKH

2. bakTepuu nasiouKOBUTHOM (hOPMBI

a) TeTPaKOKKH

6) GaLMIIBI

B) CTa(U/IOKOKKHU
T') CIIUPOXEThI

TeCTOBble 3aJlaHHsl BK/IFOUAKOT TeCThbl 3aKPbITOIO TUMa (C OJHUM
Ha YCTaHOBJIEHUMM II0C/Ie[j0BaTeJIbHOCTU M Ha YyCTaHOBJIEHHe
cooTBeTcTBUs. OlleHKa 3a BBINIOJIHEHWE TeCTOBBIX 3a/laHUM BBICTAB/IAeTCS HAa OCHOBAaHWU IIPOLiEHTa
3aflaHUM, BBITIOJIHEHHBIX CTYAEHTaMHd B TIPOLIeCCEe TPOXOKIEHUS TIPOMEKXYTOUHOTO M PYyOeXHOTO




a) capLUHbI
6) rpubsI

B) BOJOPOC/IU
I') pacTeHust

METO,I[I/I‘JECKI/IE MaTepHuaJibl, OIpejedroiie rnmpoueaypy oeHrMBaHWS BbINIO/THEHHUA T€CTOBBIX 38,[[8HI/Iﬁ

OrnrcaHre MeTOAWKH OLieHHBaHMS BBITTOTHEHUS TECTOBBIX 3a/laHMi: OL[eHKa 3a BbIMIOJTHEHUE TeCTOBbIX
3a/laHUI CTaBUTCS HA OCHOBAHWU TI0/iCUeTa MPOLeHTa MPaBU/IbHO BBIIOJIHEHHBIX TECTOBBIX 3a/JaHUM.
Kpurepuu onenku (B 6amiax):

- 9-10 6aI0B BBICTAB/ISIETCS CTYAEHTY, €CJTH MPOLIEHT MPABUIHLHO BBITOJTHEHHBIX TECTOBBIX 3aJJaHUN
cocrtaBisieT 81 — 100 %;

- 7-8 6anIoB BBICTABJISIETCS CTY/IEHTY, €C/IA TIPOLIEHT TIPAaBU/IBHO BBITIOJTHEHHBIX TeCTOBBIX 3alaHUI
cocrasisieT 61 — 80 %;

- 4-6 6anUIOB BBICTABJISIETCS CTY/IEHTY, €C/TA TIPOLIEHT TPAaBU/IBHO BBITIOTHEHHBIX T€CTOBBIX 3alaHUi
cocrtasnsieT 41 — 60 %;

- 0 4 6aJINIoB BBICTAB/ISIETCS CTYAEHTY, eCJTH MPOLIEHT MPABU/IBLHO BBITTOJTHEHHBIX TeCTOBBIX 3a[jaHUN
cocrtaBnsieT 40 %;

Keiic-3ajanusn

Omnucanue Keiic-3aZlaHWM: Kelic-3aJjaHue TIpeJcTaB/sieT COOOM CUTYal[MOHHYIO 3aj/jauy, TpeOyroIyro
OCMBIC/IEHHs, aHa/IM3a, a 3aTeM pellleHus1. PellieHre KeliC-3a/laHuUs OJDKHO OBITh apryMeHTHPOBAHHBIM,
COJZlep>KaThb MOSICHEeHUS.

1. CTpoeHue K/IeTOUHOM CTEHKH, KaKOTo THTa OakTepuil (rpaMIIoIOKUTETbHBIX WA TPaMM
OTpHULIaTeTbHbIX) TIPe/ICTaB/IeHO Ha pucyHKe. O603HaubTe BCe UaCTU KJI€TOUHOW CTeHKHU.

a) benku 1)
0) TeiixoeBble KUCTOThI 2)
B) IUTOI/Ia3MaTHUeCKasi MeMOpaHa 3)
I') MeNTUA0TTMKaH 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') NenTUI0T/TMKaH 4)
) UMTOIUIa3MaThyeckasi MeMOpaHa 5)
e) 6esku 6)

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

a) MOHOIIOJISIPHBIN MOHOTPUX 1)
0) MOHoJIaTepabHBIE MOHOTPHUX 2)
B) 10oTpUX 3)
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r) aMpUTpUX 4)
[1) IEPUTPUX 5)

MeToanueckre MaTepuasbl, ONIpe/ie/sitoliye NpoLeAypy OLleHWBaHKs BbITIOHEHUsI KelC-3ajaHui

OmucaHye MeTOAWKY OLIeHWBaHMS: TIPU OLIeHKe pPellleHus Kelc-3aZiaHnsl HauboJblliee BHUMaHHe JI0/KHO
OBbITH yZIe/IeHO TOMY, HaCKOJILKO TIOJTHO PAaCKPBITO COZIep)KaHWe MaTepuara, YeTKO U MPaBUILHO JaHbI JIU
oripe/ie/ieHUs], paCKPbITO CO/iepPyKaHue TIOHSATHH, BEPHO JIM UCTIOIb30BaHbl HAyUHbIe TEPMUHBI,
WCII0J/1b30BaHbl /I apryMeHTUPOBaHHbIe [J0Ka3aTeIbCTBa, OMbIT AeITe/IbHOCTU, UCTI0/Ib30BaHbI /U pPaHee
niprobpeTeHHbIe 3HAHUSI, PACKPBITHI JI1 IPUYUHHO-C/IeZICTBEHHBIE CBSI3U, HACKOJILKO BBICOK YPOBEHb
yMeHUsI OTlepUPOBaHUSI HAyYHbIMU KaTeropusiMu, aHa/iu3a nHGopMaliuu, BiajieHrs HaBbIKaMu

TIPAKTUUe CKOU J1esiTeIbHOCTH.

Kpurtepuu oueHku (B 6a/1ax) (70/DKHBI CTPOTO COOTBETCTBOBATh PEHTHHT T/IaHY 110 MaKC. U MUH.
KOTWY. 6asisioB ¥ TOJIBKO /IJISl T€X, KTO YUUTCS C UCII0/Tb30BaHHEM MOAY/TbHO-PEUTUHTOBOM CUCTEMBbI
00y4eHUs ¥ OLIEHKU yCITIeBaéMOCTH CTY/I€HTOB):

- 2 Gasuia BBICTAB/ISIETCS CTY/I€HTY, eC/IU 3aJjJaHKe TPaMOTHO TPOAHaTM3UPOBAHO, YCTaHOB/IEHbI
TIPUYMHHO-C/Ie/ICTBEHHbBIE CBSI3U, IEMOHCTPUPYIOTCS yMEHUs1 paboTaTh C MCTOUHUKAaMH UH(MOpPMaLWH,
B/Ia/leHre HaBbIKaMU MPAKTUUeCKO /leATellbHOCTH, Hal/leHO ONTUMa/lbHOe pellleHre Kelic-3a/laHue;

- 1 Gasu1 BBICTAB/ISETCS CTYAEHTY, €C/TH 3a/jJaHHe TIPOaHaTM3UPOBAHO MOBEPXHOCTHO, HE YCTaHOB/IEHbI
TIPUYMHHO-C/Ie[ICTBEHHbBIE CBSI3H, IEMOHCTPUPYIOTCS Cabble yMeHUs paboTaTh C MICTOUHUKAMU
vHbOopMalK, HeyBepeHHOe BJlafleHre HaBbIKaMU MPaKTUUeCKoM esITe/TbHOCTU, HaliIeHO pellieHue Kelic-
3a/|aHusi, HO UMeeT 3HaUUTe/IbHble He/I0UeThl;

- 0 6asI0B BHICTAB/SETCS CTY[EHTY, €C/U 3a/laHKe He NTPoaHa/TM3UPOBaHO, He YCTaHOB/IEHbI TPUUHUHHO-
CJle/ICTBEHHbIE CBSI3U, JeMOHCTPUPYETCS OTCYTCTBUE YMeHHs paboTaTh C MCTOUHMKAaMU UH(POPMaLUH, He
cchopMUPOBaHbI HABLIKK TIPAKTUUECKOU JIesiTe/IbHOCTH, pellleHre Kelc-3alaHust He Haii/leHo.

KoHcnekt

[TpeameT ¥ MeTOZABI MUKPOOHO/IOTHH.

MeTo/ip1 KTacCH4eCKOM MUKPOOUOIOTHH.

YuacTtrve MUKPOOPraHU3MOB B MUHEpPa/IU3aLii OpraHruueCKUX BelleCTB, Pery/siliii ra30Boro cocraBa
aTMoc@epsl, B OUMCTKe OKpY)Karolllel cpe/ibl OT TOKCUYHBIX BellleCTB B MO/iep>KaHue TI00poAuUs
TIOUBBI, B 00pa30BaHUe IM0JIe3HBIX UCKOTIAEéMbIX, B TIOTyYeHUH KOPMOBBIX U MMHUIIIEBBIX TIPOYKTOB,
TOIUIMBA, XMMHUYEeCKMX PeaKTUBOB U JIeKapCTBEHHbIX Iperaparos.

Hcmopuueckuli ouepk.

Pazsumue muxkpobuonozuu 6 20 cmonemuu. IlepcrieKTUBBI pa3BUTHS MUKPOOHUO/IOTHN B 21 CTONETHH.
Pemienue r7106a/bHBIX MPo06IeM 1Mo cTabuir3army 6akTepusiMUA Ta30BOTO COCTaBa aTMoChephl 3eMiTH,
OXpaHa OKpY»Karollel cpe/ibl, HelOCpeICTBEHHOE yJyacTHe B pellieHue MPOJ0BOIbCTBEHHBIX,
MeZULIMHCKUX U SHepreTHuecKux rnpobyieM yesioBeueCTBa.

CTpyKTypHasi opraHui3aliusi MIpOKapyuoTHOM K/eTKU. [leneHre, pa3MHO)KeHHe, KYJIbTUBUPOBaHUS
MHKDPOOPTaHH3MOB.

CX0/JCTBO ¥ pa3/iiuKie B OPraHU3aluy KJIeTOK 3YKapuoT U MPoKapuoT. OcoOeHHOCTH OpraHu3aliiu
MHKPOCKOITUUeCKMX TPUOOB, BOJOPOC/IeH, poCTerx. OTCYTCTBUE K/I€TOUHOW CTPYKTYPhI Y BUPYCOB.
CTpyKTypa BUPHOHOB.

Mopdosnorusi, yITpacTpyKTypa, MaKpOMOJIEKY/IsIpHasi OpraHu3aLiyst KJIeTOK MPOKapHoT.
Moposnornueckoe pazHoobpasue. OfHOK/IETOUHbIE 1 MHOTOKJ/IETOUHBIe (HUTYAThIe, MeLUIUabHbIe)
(opmbl. CTPYKTYpHBIE pa3/TUuus TPAMITOJIOXKHUTETbHBIX M IPaMOTPHILIATe/TbHBIX OAaKTePUH 1 apXei.
Oo6pa3oBanue L-hopmM, cheponioB, IPOTOIIACTOR.

[ToBepXHOCTHBIE CTPYKTYPBHI.

[MToaBWKHOCTL OaKTepUabHBIX KIETOK.

Mem6paHHbIi arrapat. Oco6eHHOCTH TPAHCIIOPTA BeIeCTB y OaKTepuii U MeXaHU3MBI,
obecrieurBaroliie 00MeH BellleCTB C OKPY)KAroILel Cpejioi.

[TuTonia3ama GakTepyasbHOU KJIETKH. BHYTpHUIIa3MaTHuecKre BKTFOUEHUS.
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JeneHue knemku u cnocobbl pasMHO}CeHUsI MUKPOOP2AHU3MOB.

METO,[[I/I‘-IECKI/IE MaTepHrdJibl, OIpeaesdrolre Ipoueaypy OLeHHMBAHWA BBITTIO/THEHWSA KOHCIIEKTA

Onucanve MeTOAWKM OLeHWBAHWS: IPU OL|eHKe BBINIOJIHEHUs] CTYZIeHTOM KOHCIIeKTa MaKCHMaJlbHOe
BHUMaHUe c/lefyeT yZAesTb CAeJyHOIIUM aclieKTaM: KpPaTKOCTb (KOHCIIEKT OPUEHTHPOBOYHO He 0JDKEH
TpeBbIIaTh 1/8 OT MepBUYHOTO TEKCTa); SICHOCTh, YETKOCTh CTPYKTYPHI Marepuasna, uTo obecrieurBaeTr
ero ObICTPOe CUMTBhIBAHKWE, CXBAThIBaHKE O0II[el JIOTUKH | T. /I.; HayyHasi KODPEKTHOCThb; OPUTMHATbHOCTh
WHMBH/yalbHOM 00pab0oTKK Marepuasa (Hajnure BOIPOCOB, COOCTBEHHBIX CY)K/€HUM, CBOMX CUMBOJIOB
M 3HAaKOB U T. [.); aApecHOCTb (UéTkoe (PUKCHPOBAHHWE BBIXOJHBIX [aHHBIX, YyKa3aHWe CTpaHML]
LIUTUPOBaHUS U OTZE/IbHbIX M0JIOKEHUH).

Kpurepuu onjeHKH KOHCIIeKTa:

5 6an. - KoHcriekT He mipeBbimaeT 1/8 OT MepBUYHOTO TEKCTa, MMeeT YETKYI0 CTPYKTYPY MaTepuarna,
V3/I0)KeH SICHBIM SI3bIKOM, (DaKThl MprBeZileHHble B KOHCIIEKTE HAYUHO KOPPEKTHbI; KOHCIIEKT COZEP)KUT
coOCTBeHHbIE BOTIPOCHI, CY>KJeHHs], yKa3aHbl BBIXOJHbIE JaHHbIE, CTPAHULbl [IUTUPOBAHUS U OTJe/bHbIX
TI0/IO)KEHUM.

4 6an. - KoHcnekr He mpeBbiiaeT 1/8 OT MepBUYHOrO TEKCTa, MUMeeT UETKYIO CTPYKTYpy MarepHaa,
V3/I0)KEeH SICHBIM SI3bIKOM, (DaKThbl NIpUBe/ileHHbIe B KOHCIIEKTe HAyUHO KOPPEKTHBI; KOHCIIEKT He COZEPKUT
coOCTBeHHBIE BOMPOCHI, CY>KJeHUsI, yKa3aHbl He TIO/HbIEe BBIXOAHBIE laHHbIEe, CTPAHULIBI LIMTUPOBAHUS U
OT/ZieJ/IbHBIX TI0/I0XKEHUH.

3 Gan. - KoHcriekt He mpeBbiliaeT 1/8 OT MepBUYHOTO TeKCTa, MaTepuan He CTPYKTYPHPOBaH, (aKThl
TIpUBE/IeHHbIe B KOHCIIEKTe HAYYHO KOPPEKTHBI; KOHCIIEKT He COZIePKUT COOCTBEHHBbIE BOIPOCHI,
CY)KZeHusl, He YKa3aHbl BbIXOJHbIE [JaHHbIe, CTPAHULIbI LIMTUPOBAHUS M OT/e/bHBIX TO/IoKeHu.1 Oart. -
KoHcnekr npeBsbiiaeT 1/8 oT nepBUYHOTrO TeKCTa, MaTepuaa He CTPYKTYPUPOBaH, (PakThl IpUBE/IeHHbIE B
KOHCITeKTe HayuyHO KOPPEKTHbBI; KOHCIIEKT He COJeP>XKUT COOCTBEHHBIE BOTPOCHI, CY)KJeHHs, He YKa3aHbl
BBIXO/HbIE JJAHHbIE, CTPAHULIbI IUTUPOBAHUS U OTJE/IbHBIX MTOJI0KEHUM.

JlaGopaTropHasi padoTa

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

ITesib paboThI: 3HAKOMCTBO C MeTOZaMU MUKDPOCKOITMYeCKOT0 UCC/Ie/[0BaHKsI MUKPOOPTraHU3MOB 1
OCHOBHBIMU ITPUE€MaMH MUKPOCKOTTPOBaHHsL. OCBOUTH METOUKH ITPUTOTOBJIEHHS ITPETapaToB KUBbBIX U
(DPMKCHPOBAHHBIX KJIETOK OMO/IOTMUeCKUX 00BEKTOB.

Marepuasbl 1 000pyAOBaHue: CyTOUHbIe YCThIe 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 MUKpobUon02u1eckol 1abopamopuu.

IMpasuna pabombi 8 Mukpobuonouueckoli rabopamopuu

B mukpobuonornueckoii maboparopun paboTaroT B OesbIX XaaTax, I1arnovykax Wi KocbiHKax. Ha
pabouem MecTe He I0/DKHO OBITh JIUIITHUX MpeMeTOB. Bce nMpuHa/ieXkHOCTH pacriosiararT Ha
orpesiesieHHbIX MecTax. [1pu paboTe cO CMMPTOBKaMM OCTEPEraroTCs BOCTI/IAMEHEHHSsI TTapoB CITUPTa U
JPYTHX TIPeJMETOB.

I[Tpu BocrylaMeHeHNH BaTHBIX MPOOOK Ha HUX He [YIOT, TaK Kak 3TO YCH/IMBAaeT rOpeHue, a HaKPbIBAlOT
TIO/IOTeHLIEM.

MukpobHasi Macca He [JO/DKHA 3arpsi3HATh PYKH, CTOM M OKPY Karoliie rpeMeTsl. [1eTiu, ursl moce
Ka>)KJIOT0 COMPUKOCHOBEHHSI C MUKPOOPTaHU3MaMH TIPOKHUTat0T B IJITAMEHU TOPEJTKU U CTaBST B
CIieLabHbINA TaTtuB. [IpoMBIIyIOCS MUKPOOHYO B3BeCh 00€3BPeXUBAIOT, UCTIO/B3YS
Je3uHULMpYIolUe 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
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NoCcTOpoHHKe TpeaMeT. KaTeropuuecku 3arnperraeTcsi BHIHOCUTh MUKPOOHBIE KY/IBTYPBI 3a TTpeZiesibl
71abopaTopHOTo MOMeLIeH .

CnepyeT cTporo cob/roaTh TMYHYIO TUTHEHY - TIIAaTeIbHO [e3UH(UIPOBATh U MBITh PYKH C MBIJIOM
TI0C/ie OKOHYaHUs paboThI.

B >KypHasie 110 TexHrKe 6e30MacHOCTH CTYZIeHThI U TPeroJaBaTe/y Ae/latoT 3aMrch O POBejeHNH
WHCTPYKTa)ka 51 03HAKOMJIEHHH C PeXXUMOM paboThl B labopaTopum.

[TpuroToBUTH Npemnaparkl >KUBBIX Ky/JIBTYP MUKPOOPTaHHU3MOB C 1[eJIbI0 U3yUeHHsI MX pa3MepoB, (hopMmbl,
CTPYKTYPBI, TIOJBM>KHOCTH, XapaKTepa pa3MHOKEeHUsI, OTHOIIEHUS K/IeTOK K Pa3/TUUHBIM XMMHUY€eCKUM
pasapakuTensiM. MUKPOOPraHU3MbI B 3THX TperapaTax MOXKHO IOJjBepraTh NPYKU3HEeHHOW OKpackKe.

1. TexHuka oTOOpa YHUCTHIX KY/ILTYP MUKPOOPTaHU3MOB

Ot60p Npo06 UKCTBIX KyJABTYP MUKPOOPTaHHU3MOB, KOTOPbIE PACTyT Ha OBEPXHOCTH TVIOTHOM CPebl WK
B JKH/JKOU Cpejie IPOBOJSAT C/eAyHOLM obpa3om:

1. 3axuraroT ra3zoByro rOpeJiKy.

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

3. BakTepHro/IOrMuecKyto MeT/IH, HaXOAAIIYIOCS B TIPABOH pyKe, BEPTHKAIBHO MPOXKUTAIOT B BEPXHEH
YaCTH TJIaMeHH JI0OKpacHa, 3aTeM TOPU30HTAIBHO OOXKUTAIOT ITPUMBIKAIOIIYO0 K Hel 4acTh
neT/ie/iepkareris.

4. Mwu3uHLeM U Oe3bIMSIHHBIM T1a/IbLIeM ITPABOU PYKH MPYDKUMAIOT K JIaZIOH HaPY>KHYIO YacTb
BaTHOM MPOOKH, BO/IM3M MJITaMeHU BLIHUMAIOT €€ 13 MPOOUPKHU U, fiep)Ka B TaKOM TI0JIOXKEHUH, He
KacasiCb OKPY’KaroIl[iX TIPeMeTOB, Kpasi OTKPHITOM MPOOKH 1 BHYTPEHHE! 4aCcTH BaTHOW MPOOKH
00XWTaloT B MJITAMEHH TOPEJTKH.

5. CTepu/IbHYIO METII0 OCTOPOKHO BBOZST B MPOOUPKY C Ky/IbTYPOMd, COTIPUKACAIOTCSI CO CTEHKOM
TIPOOUPKY [T OXJIXKAEHUSI KUJKOCTU C KJIeTKaMH. BbIHUMast TIeT/TI0 U3 MPOOUPKH, CIeJsT 3a
TeM, yToObI 0TOOPAHHBIM MaTepuas He KacasiCsi CTEHOK IMPOOUPKY U MeT/Isl He OKa3asiach HaJ
TJIaMeHeM TOpeJTKH.

6. TIpoOGHMpKY C Ky/BTYPOM MOMEL[Al0T B LITATHB, a U3B/IeYeHHbIN MaTeprasl UCIIOIb3YIOT AJIs
TIPUTOTOBJIEHUS TIperiapara.

7. KieTkr MUKpOOPTraHM3MOB, OCTaBIIMECS He TIeT/Ie, CKATAIOT B TIaMEHH TOPEeJTKH.

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

1. Ha urcroe u 06e3KupeHHOE TIpeZIMETHOE CTEKJIO B Karllio CTePU/ILHOM BOZOTIPOBO/IHOM BOJbI,
CTEPWIHLHOTO (PM3UOIOTUYECKOTO PACTBOPA WM Oy/ibOHa OAKTePHOIOTHYECKOU TIeT/Iel BHOCST
VCCIeyeMyto Ky/bTypy, PABHOMEDHO pacripejienisisi ee B kuakocTu. Eciu nccnenyemblie
MHUKDPOOPTaHu3MbI (baKTepru, JPOXOKKU) HAXOAATCS B )KUAKOU CpeJie, TO Ha TPeJMeTHOe CTEKJ/I0
HAHOCST Karyllo MUKPOOHOM cycrieH3un (B3Becr) 6e3 1o6aBieHuUst TIPYA 3TOM XKUJKOCTH.
CycneH3uto 6epyT CTeK/ISTHHOM MMasouKoi Wi OaKTepHoIOrHueCKoi reTren.

2. Tlpu uccienoBaHyy TpUOOB 13 TTPOOMPKH C UMCTOM KY/IBTYpoii OepeTcsi HebosIbiioe KOJMueCTBO
MUIIEJTUS C TIOMOII[bI0 OaKTepHoIoruuecKol netiu B popMe OyKB «I'» He Hapyliast ero
CTPYKTYPbl, MULIeJIMK Ha MPeJMETHOM CTeKJle OCTOPOXKHO PacILeryIsitoT NpernapoBaJibHON UITION
(puc. 2), cTpemsiCh KaK MOKHO JTyullle Pa3beJUHUTh TU(BI.

Ha nipemeTHOE CTEK/I0 Ha Kpai Karyii OIMyCTUTh peOpoM 1o, yIioM 45° TTIOKpOBHOE CTEKJIO H,
OCTOPOYXHO HAKJIOHSISA, TIOJIOXKUTh €r0 Ha Karulio Tak, UToObl B Hell He 00pa30Ba/MCh My3bIPHKHU BO3/IyXa
(puc. 3). Karuito Hy>kHO OpaTh TaKo BeJIMUMHBI, YTOOBI OHA 3aTlO/THs/Ia BCe TIPOCTPAHCTBO MEXAY
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TIOKPOBHBIM U TIPEIMETHBIM CTEK/IaMH 1 He BBICTYTIajia 3a Kpasi TOKPOBHOTO CTeK/a. Ecm )KuakocTs
OyzeT HaHeceHa B U30bITKe, ee He0OX0UMO Y/Ja/IUTh TPU MOMOILIM TI0I0COK (PUILTPOBAbHOM Oymari.
ITpueomosneHue npenapama «8ucsUAst KAnas»

1) B3s1Th cTeK/10 co NUIM(OBaHHOW JTYHKOM.

2) Kpas nyHKuU cmasaTh Ba3e/JIMHOBBIM Mac/IoM.

3) Ha nokpoBHOe CTeKJI0 CTepU/IbHO B LIEHTP HAHeCTH Karllio UCCIeyeMoro Matepuasna (puc. 4).

Puc. 4 Cxema npuroTosiieHUs rperiapara «BUCsYas Karsi»:
[—IV — 3Tanbl IpUroToB/IeHus Tpernapara; / — npeJMeTHOe CTeKJIO C JIyHKOM;
2 — Karuisg; 3 — TMOKPOBHOE CTeKJIO.

4) IlpegMeTHOE CTEKJIO TTePEBEPHYTH JTYHKOW BHU3 M TIOMECTUTh Ha TIOKPOBHOE TakK, UTOOBI Karisi HaXo-
JIWnach B L|eHTPe JIYHKU, He COMPUKacasiCh C ee KpasMH.

5) [IpegMeTHOE CTEK/IO JIETOHBKO MPHXKaTh K TIOKPOBHOMY U MepeBepHyTh. B 0Opa3oBaBLeiics
repMeTHUeCKOM KaMepe Karuisi He BbIChIXaeT, YTO M03BoJisieT Hab/moAaTh 3a MUKPOOPTaHU3MaMH
TIPOZIOJKUTETLHOE BPeMsl.

2. ITpuroToBUTH (PUKCUPOBAHHBIN MpeTapaT MUKPOOPTaHU3MOB (JpOXiKeH, OakTepuii), B KOTOPBIX
TIpepBaHbl JKU3HEHHbIe TIPOLIeCChI, HO MOTHOCTLI0 COXPaHeHa TOHKast CTPYKTypa. [Ipy 3TOM BBITIO/HSIOT
CJleIyroIIye oreparyu:

1. Ha neHTp uncToro 06e3>kKMpeHHOro NMpeZiMeTHOTO CTeK/Ia CTepUIbHOM TeT/iell HAaHOCAT Karuiio
CyCrie3ur MUKPOOPTaHW3MOB (eC/Ti B3BeCh C/IMIIIKOM I'ycTasi HeOOX0MMO pafi0aBUTh
JVCTU/UTUPOBAHHOM BOJOM).

2. Toli xe TieT/Iel CyCrieH310 paBHOMEPHO PACIIPe/esistoT 110 TIOBEPXHOCTH CTeK/Ia TOHKUM CJI0eM

TakiM 06pa30M, YTOGbI IIpenapaT pacipese/n/cs Ha IO MpuMepHo 1-2 cm?.

3. TlomyyeHHbIM Ma30K BBICYLIMBaOT IIPY KOMHAaTHOW TemriepaType Ha BO3Zyxe, I0J, JIaMIIOW U/Iu
BBICOKO Ha/| TJIaMeHeM TOpPeJIKHU.

4. BbiCyleHHbIA Ma30K (PUKCHUPYIOT TepMUUeCKUM WA XUMUYeCKUM CITocOH60M. ITO TI03BOJIsIeT
YMEPTBUTH K/IeTKW MUKPOOPTaHU3MOB U C/le/laTh UX 0e30MacHbIMH, IIPOYHO 3aKPEeIUTh UX Ha
TpeZIMeTHOM CTeKJIe U CZie/iaTh Ma30K Oosiee BOCIIPUMMYEMBIM K KpacuTesisiM (MepTBble K/IeTKU
OKpaIIMBaIOTCS JIyyllle ueM >KuBble). [1pu TepMuyeckoit 06paboTKe mperapaT TPYKAbI IPOBO/ST
KPYTOBLIMH /IBMDKEHUSIMU uepe3 Hanbosiee rOpsUy0 YacThb IJITaMEHU TOPeJTKH, Jiepka MpejMeTHOe
CTEK/IOM Ma3KOM BBepX, ITI0OKa He BO3HUKHET OLyIlleHHe JIETKOrO OKeHUsI, eC/IU MPUIOKUTD ero K
KUCTU pyKW. HerocTaTouHo X0poio 3a)MKCUpOBaHHbIN Ma30K CMbIBAaeTCsl CO CTeK/1a PU
nocsieytoiei 00paboTke, a JyUTe/IbHAs TepMUYecKasi (PUKCAI[Usi MOYKET U3MEHUTh CTPYKTYDPY
MUKDPOOHBIX K/1eTOK U UX hopMy. XUMHUYeCKyto (hUKCaLi0 Ma3KOB OCYIIeCTB/ISIIOT MyTeM UX
NIOrpy>KeHus B cocyg, ¢ 96 Y%-HbIM 3TaHo/I0M Ha 15-20 MUH, € aL[eTOHOM Ha 5 MUH, CO CMeCbio 96
% -Horo sTaHosa u 40%-Horo ¢hopMasrHa (cooTHoleHue 95:5) Ha 2 MUH. U [Ip.

5. Ha oxnakaeHHbIM WK BbICYIIeHHBIN 3aMKCHPOBAaHHbBIN MperapaT HaHOCSAT HECKO/IbKO Karle/ib
KpacuTesisi TaKUM 00pa3oM, uToObI OH TIOKPBIBAJT BCIO TIOBEPXHOCTh Ma3Ka U BbIIeP)KUBAIOT B
TeueHHe orpe/ie/ieHHOro BpeMeHH (1-5 MUH B 3aBUCMMOCTH OT UCIO/Ib3yeMOT0 KpacHTesst).

6. Kpacurenb CMBIBAIOT C TIPEIMETHOTO CTeKJIa C/1abol CTpyeid BOABI, TIOKa OHA He CTaHeT
GeciBeTHO. [IpH 3TOM CTEK/IO /iepKaT B HAKJIOHHOM T10J/I0)KEHUH HaJl JIOTKOM.

7. TlpemapaT MofACyIMBarOT GUILTPOBAbHON OyMaroi, KOTOPYI0 OCTOPOYKHO TIPUKJ/IaZIbIBAIOT K
CTEeKJTy, ¥ JJOCYLLIMBAIOT Ha BO3JyXe.

8. Ha okpaiueHHbIl Ma30K HAHOCAT Karllto UMMEPCHOHHOTO Mac/la ¥ pacCMaTpHBatoT Tpernapar ¢
o6wekTrBoM 90 rm 100%. B ripaBU/IbHO OKpaIlleHHOM M XOPOIIIO IIPOMBITOM TIperiapare Ioje
3peHHs CBEeT/I0e U UKMCTOe, OKPALleHbI TOBKO K/IeTKM MUKPOOPTaHU3MOB.

1. TIpocmoTpeTh MPUrOTOB/IEHHBIE TIperapaThl MUKPOOPTraHMU3MOB IO/, MUKPOCKOTIOM, COO/Ttofiast
CJIeIyFOIINI TIOPSIZIOK U TIPaBU/Ia POOOTHI C MUKPOCKOTIOM:

1. VYcranasnvBaroT paBUIbHOE OCBeLLeHye T10JIs1 3peHUs] MUKPOCKoTa. [171s1 5Toro, CMOTpsl B OKYJISIp,
3epKaJIOM HarpaBJIsItoT JIyUd CBeTa OT HaCTOJIbHOTO OCBeTUTesst B 00beKTHB. HacTpoiika
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10.

OCBeII[eHUsI TIPOU3BOAUTCS C 00beKTHBOM 8%, TIpy TpaBU/ILHOM yCTAaHOBKE T10/1e 3peHHs
MHKpOCKoTIa OyzieT uMeTh hopMy Kpyra, XOpOILIO ¥ PABHOMEPHO OCBEI[eHHOTO.
Ha nipeiMeTHBIM CTOMMK MOMeIIal0T UCC/Ie[lyeMblii TiperiapaT 1 3aKperisitoT ero KiieMMaMH.

CxauaJia rperiapaT pacCMaTpHBalOT C 00beKTHBOM 8%, a 3aTeM BpalljeHHeM PeBOJIbBEPA, HE MEeHsIst

TI0/IOXKeHUsT TyOyca, TIepeBozsT 00beKTHB C yBesnueHrnem 40* vmm 60,
Heobxo11M0o TOMHHTD, UTO UYeM MeHbIIIe YBeTUUeHHe 1aeT 00BeKTUB, TeM OOJIbIIIe TTPH YCTaHOBKE
Ha (okyc Oyzet cBobogHOE pabouee paccTosiHUe (PAaCCTOsSTHUE MeXy 0OBeKTUBOM U

nipernapaTom). ITpu paboTe ¢ o6bekTHBOM 8% 3TO paccTosiHue 0kojio 9 MM, ¢ obbekTHBOM 40* - 0,6

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

Ty6yc MHUKpPOCKOIIa OTyCKatOT BHU3 C MIOMOL[BI0 MaKPOMETPHUYECKOTO BUHTA, OCTOPOXKHO
Habmozast 3a 00beKTUBOM COOKY ¥ TIPUO/IM3UTD €T0 K Tperapary (He KacasiCh ero) Ha pacCTOSTHHE
MeHbIIIe pabouero. 3areMm, IJIsifisi B OKYJIsIP, TEM >Ke BUHTOM, Me/lJIeHHO Bpalljasi ero Ha cebs,
TIOIHUMAIOT TyOyC 0 TeX TIop, MOKa B T10J1e 3peHUs He TIOSIBUTCSI M300paykeHre U3yu4aeMoro
o0BeKTa.

[Tocre sTOTO BpaljeHNeM MUKPOMETPHUYECKOT0 BUHTA (DOKYCUPYIOT OOBEKTHB TakK, UTOOBI
n300pakeHue npeMeTa ObII0 ueTKuM. [1pr paboTe ¢ UMMepCHOHHBIM 00BEKTUBOM Ha Tperiapar
Tpe/iBapUTeIbHO HAaHOCST Karulio KePOBOTo Macia u, s COOKY, MakpoMeTpUyeCKUM BUHTOM
OIyCKAlOT OCTOPOYKHO TyOyC MUKPOCKOTA TakK, YT0Obl 00BEKTHB TIOTPY3HJICS B Karllio Macia.
3arem, 7451 B OKYJ/ISIP, TEM ke BUHTOM OueHb MeJ/IeHHO MTOJHUMAI0T TyOyC 10 TexX Top, TIoKa He
yBUZST n300pakeHue. TouHyr (HhOKYCHPOBKY MPOU3BOAST MUKPOMETPHUUECKUM BUHTOM.

I[Tpu cmMeHe 0OBEKTUBOB CreAyeT PeryIMpoBaTh HHTEHCUBHOCTh OCBELeHHsI paCCMaTpPUBaeMOro
00BeKTa, >KeJlaeMyt0 CTeleHb OCBEI|eHHOCTH T0JTyYaloT, Oy CKast WY MOJHUMasi KOHZEHCOP.
I[Tpu npocmoTpe npernapara ¢ 06beKTUBOM 8X KOH/JIEHCOp OMYyCKaloT, IPH Tepexo/ie Ha 00beKTHB
40X KOH/IeHCOP HeCKOJIbKO TIOIHUMAIOT, a Py paboTe ¢ 00beKTHBOM 90X KOHIEHCOP TIOAHUMAIOT
BBepX IOYTH [0 TIpejiesia.

I[Tpemnapat pacCMaTpuUBarOT B HECKOJILKMX MeCTaXx, Mepe/iBUrasi MpeJMeTHbIN CTOIMK OOKOBBIMU
BuHTamHU. [Ipu M3yueHHH mpernapara cjieflyeT Bce BpeMsi Me/i/IeHHO (B TipeiesiaX Mo-000poTa)
BpaIllaTh MUKPOBHHT I10 YaCOBOM CTPeJIKe U TIPOTUB Hee, YTOObI IPOCMOTPETh MPeAMET BO BCEH
TOJIIle ¥ YCTaHOBUTH Ha (OKYC TO OAMH, TO APYTOW Y4acTOK Tperapara.

[MTocne okoHYaHUs pabOTHI CIeyeT CHATh Mperapar ¢ MpeMeTHOTO CTOJIUKA, OIyCTUTh
KOH/IEHCOP, TTOCTaBUTh MO, TyOyC 00beKTHB 8X, y/ja/uTh MITKON TKaHbI0 KIMMEPCHUOHHOE MacJIo C
(poHTanbHOM JMH3B! 00beKkTHBa 90X 1 yOpaTh MUKPOCKOT B QYT/IsP.

OdopmieHue padoTbl

K xaxzioMy rpernapary JiesiaeTcsi 3apyMCcOBKa: B KPYIVIOM I10/1e 3peHus U300paxkatoTcst (popMbl
MHUKPOOPraHu3MOB. PUCYHOK CONPOBOXKaeTcsl JaTUHCKUM Ha3BaHHMEM MUKPOOpraHu3Ma, yKa3blBaeTcsi

yBeJInYeHHe.

3ajaHue /1A CaMOCTOATE/TbHOM PadoThI

1. W3yuuThb yCcTpPONCTBO BHUOIOrMUeCKOro MUKPOCKOTA 1 BU/Ibl MUKPOCKOTHH, UCTIO/b3Ys
TeopeTHUeCKHi Marepuasn. Ha oCcHOBaHMM M3yueHHOTO MaTepHasa 3amoHUTh Tab. 1.

Tabauya 1

XapaKkTepuCTUKa BU/JJ0B MUKPOCKOIHUU

Buz Mukpockonuu

[IpumeHeHue

Cy11[HOCTb
MeToza

Pasperuarolias
CII0COOHOCTH

MI/IKpOCKOHI/IH B TEMHOM
Iiosie

®a30BO-KOHTpaCTHas

JIroMuHeCcLieHTHas

OIeKTPOHHAs

KOHTPOJIbHBIE BOITPOCBI

21



3 KaKuX yacTeld COCTOMT MUKPOCKOI?
KakoBo Ha3HaueHHe Makpo- U MUKpPOMeTPUYeCKOro BUHTOB? Kak MMHU I10/1b30BaThCs?

Ha3zoBwute pabouee paccTosiHHe TIPU MUKPOCKOTIMPOBaHKH C 00bekTHBaMu 8%, 40%, 90,
KaxkoBbI mpaBusia paboTbl C MUKPOCKOTIOM?
Kak perynupoBars CTeleHb O0CBelLlleHHOCTH Tperapara?
Kakue BU/IbI MUKPOCKOITUHY BbI 3HaeTe.
[aiiTe xapakTepUCTUKY ()a30BO-KOHTPAaCTHOW MHUKPOCKOITUH.
B ueMm CyTb /IFOMUHECLIEHTHOM MUKDPOCKOTIUU?
C Kakoii Lie/lbi0 MPUMEHSIeTCSI MUKPOCKOITUSI B TEMHOM Mo71e?
. Kak mpuroToBuTh mpernaparbl MUKPOOPTraHU3MOB (TPUOOB, APOXOKEH, OaKTepHii) THIIa
"pa3zaBieHHast Karisi'?
11. Kak nnpuroToBuTs rperaparbl MUKPOOPraHU3MOB "BUCsYas Karuis''?
12. Kak npurotoBuTh (PMKCUPOBaHHbIEe TIpernapaTbl MUKPOOPraHU3MOB?
13. [aiiTe cCpaBHUTEBbHYIO XapaKTEPUCTHKY Pa3MepoB U ()OPM MUKPOCKOITMUECKUX TPUOOB, IPOACKeH
1 OaKkTepuit.

LONU AW

[y
(=)

MeTozarYeCcKre MaTepuasbl, OTpeestolye TIPOoLieypPy OLleHUBaHUsI 1abopaToOpHBIX paboT

JIabopaTopHbIe padoThI

OmucaHue MeTOAVWKH OI[eHUBAaHUS BBITIOJIHEHUsT /1ab0paTOpHBIX paboT: OIeHKAa 3a BBIMOJIHEHHE
nabopaTopHBIX pabOT CTaBUTCS Ha OCHOBAaHWM 3HAHUSI TEOPETUYECKOrO Marepuasja 1o Teme paboThl,
YMEHUH W HaBBIKOB TIPUMEHEHUsS] 3HAaHWM Ha TMpakTHWKe, pabOThI C 00OpyJZOBaHWEM, aHAJIU3UPOBAaTh
pe3ynbTaThl paboTHI.

Kpurepuu onenku (B 6a/u1ax):

- 5 6a/IIOB BBICTAB/ISIETCSI CTYAEHTY, €C/TH IEMOHCTPUPYIOTCS 3HAHUS TEMBI, L[eJIU U 3a/iad 1abopaTopHO
paboTel, Xozma paboThI, /AEMOHCTPUPYETCS TIOJTHOe 3HaHWe TeOpPeTUYeCcKOro Mmarepuana [0 Teme
naboparopHoii paboTel (B mporjecce O0OCY)KIeHHUs, TIPU OTBeTe Ha KOHTPOJIbHBbIE BOIPOCHI);
JNEeMOHCTPUPYIOTCSI YMEHHSI W HaBbIKM pabOThl C KOMIBIOTEPOM U TpadUuecCKMMH pPeJaKTOpaMH,
TIPUMeHEeHUsI 3HaHUs Ha TIPAKTHKe, aHa/In3a Pe3y/IbTaToB pPaboThl U (YOPMYyIMPOBaHKE BBIBOZIOB, B/la/ileHHe
HaBBIKaMU MPUK/IaJHOM /1esTe/TbHOCTH;

- 4 6as1a BBICTAB/ISIETCS CTYAEHTY, €C/IA IEMOHCTPUPYIOTCS 3HAHUSI TeMBI, LIe/Id U 3afiad JlabopaTopHOM
paboTel, xofa paboThl, AEMOHCTPUPYETCS HeNo/JHOe 3HaHWe (DaKTUUeCKOTO MaTepvajga TI0 Teme
naboparopHoii paboTel (B mporjecce OOCY)KIeHHUs, TIPU OTBeTe Ha KOHTPOJIbHBbIE BOIPOCHI);
JeMOHCTPUPYIOTCSI HEKOTOpble HEeIOCTaTKU yMeHHsl paboTaTh C C KOMITBIOTEPOM U rpaduyecKUMU
pe/lakTopaMH, TPUMEHATb 3HAHWsS Ha TPAKTHKe, HEJOCTaTKH BJafIeHHUs] HaBbIKAaMM TIPUKIIAZHOMN
JesITeTbHOCTA W CMOCOOHOCTM  aHA/M3UPOBATh  Pe3y/bTaThl pabOThI, (OPMYJHUPOBATH BLIBOABI,
TIPOC/Ie)KUBATh PUUMHHO-C/IE/ICTBEHHBIE CBSI3U;

- 3 Oama BBICTAB/SIETCS CTY[EHTY, €C/JU JAeMOHCTPUDYIOTCS HETO/Hble 3HaHWs IeM W 3afad
naboparopHoii  paboTel, Xozma pabOThl, [[EMOHCTPUPYETCSI HETOJIHOe, HECHUCTeMHOe 3HaHHe
TeOpPeTUYeCcKOTO0 Marepuasia 1Mo Teme jabopaTtopHoi paboTel (B Tiporiecce oOCYKIeHuUsI, TIPU OTBETe Ha
KOHTPOJIbHBIE BOIIPOCHI); IEMOHCTPHUPYIOTCSI 3aMeTHbIE HeZIOCTaTKU B YMEeHHUH pab0TaTh C KOMITbIOTEPOM
U rpadryecKUMU pelaKTOpaMH, TIPUMEHSITb 3HaHWs Ha TIPAaKTHKe, HeJOCTAaTOUHO BajieeT HaBbIKAMU
TIPUK/IaZIHOW JIeATeIbHOCTH, CIIOCOOHOCTBIO aHaIM3MPOBaTh pe3y/ibTaThl paboThl M (OpMyTUpOBaTh
BBIBO/IbI, TIPOC/IE)KUBAThH PUUMHHO-CJIE/ICTBEHHbIE CBSI3U;

- 0-2 Gasnsa BBICTAB/SETCS CTY[EHTY, €C/IM IeMOHCTPUPYIOTCS TIOJTHOE W/ TIOUTU TIOJTHOE OTCYTCTBHE
3HAHW 1Ie/IM 1 3a7ia4 JabopaTopHOM paboThl, X0zia PabOThI, IEMOHCTPUPYETCS TTOJTHOE WM TIOUTH TIOJTHOE
OTCYTCTBUE 3HAaHWsI TEOPEeTHUeCKOT0 Marepuasa To TeMe JiabopaTtopHoi paboThl (B Tipolecce
00CY>KJeHHs, TIDM OTBeTe Ha KOHTPOJIbHbIE BOIIPOCHI); [€MOHCTPUPYIOTCS 3HAuWTe/bHbIE HEeJ0CTATKU
yMeHusi paboTaTb C KOMITbIOTEPOM M IpadHMuecKMMHU peJaKTOpaMH, TPUMEHSITb 3HaHHSI 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.
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9K3aMeHaI[HOHHbIEe OW/IeThI

OK3ameH (3aueT) sIB/IsSIeTCsI OLIEHOUHBIM CPeZICTBOM /jisi BCEX 3TaroB 0CBOeHUs KomrmeTeHLyd. CTpyKTypa
JK3aMeHalMOHHOTo OusieTta: B OmsieTe ykasbiBaeTcsi KaeJpa B paMKaxX Harpy3ku KOTODOM peanu3yeTcs
JaHHas! AUCLUTUIMHA, opMa oOyueHus:, HampaB/ieHre U MPodUb MOJTOTOBKH, /laTa yTBEPXKAeHUsT; OuieT
MOJKET BK/TFOUaTh B cebsi TeopeTuueckuii(re) Borpoc(bl) ¥ MpakTHUeCKoe 3a/jaHue (Keiic-3a/jaHue).

[IprmepHbIe BONPOCHI K 3K3aMeHY, 3 KypcC / 5 cemecTp

kW=

~

10.
11.
12.
13.
14.

15.
16.
17.
18.

19.
20.
21.

22.
23.

24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

[TpeameT 1 MeTOABI MUKPOOHOIOTUH.

VcTopust pa3BUTHS MUKPOOHOMIOTHH.

Pa3Butue Mukpo6uosnoruu B 21 Beke: po0sieMbl, pelieHusl.

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

OcobeHHOCTH OpraHu3ali MUKPOCKOIIHYeCKUX TPpU00B, BOJOPOC/IeH, TIPOCTENIIIHX.
Mopdoonorust npokaproT. Mopdonoruyeckoe pazHoobpasue. OFHOK/IETOUHbIE 1 MHOTOK/IETOUHBIE
(HuTUaTHIE, MULIE/IMAJIbHBIE) (POPMBI.

CTpyKTypHBIe Pa3/IMu¥si TPAMITOJIOKUTETbHBIX Y TPAMOTPHUL{ATe/IbHBIX OaKTepHii.

CrpoeHuie U QyHKIMU KJIETOUHBIX CTEHOK I'PaMOTpPHULIaTe/IbHbIX OaKTepUii: Hapy)KHasi MeMOpaHa,
MYPEeHHOBBIN CJI0H, IJ1a3MaTHU4eCKoe MPOCTPaHCTBO.

CTpoeHue KIeTOYHbIX CTEHOK I'PaMIT0JIOKUTeTbHbIX OakTepuid. Karicymna: ctpoeHue, GyHKLUH.
®dumbpuy (Tuin): cTpoeHue, GyHKINH.

JKryTtuku: crpoenue, GyHKUMN. AKCULMa/IbHBIe GUOPUIIIBI CITUPOXET.

Llurornna3marrueckasi MemOpaHa, 0COOeHHOCTH ee COCTaBa U (PyHKLIUH.

Me3ocoMmbl, BU/IbI, (DyHKLMU.

Oco6eHHOCTH TPaHCIIOPTa BeIeCTB Y OaKTepuii 1 MeXaHU3Mbl, 00ecIieurBaroIe 0OMeH BelleCcTB
C OKpY>Karollel cpejoi.

Lluroria3Ma GakTepuanbHOW KII€TKH, ee Posib U (DYHKLMHA. XMMHUYeCKHI COCTaB IIUTO30JIs1.
Pubocombl 6akTepranbHOTO TUTA, UX QyHKIMU. Pa3nuuust pubocom 3yKapuoT U NPOKapUoT.
Hykneonp (bakreprasbHasi XpoMoCoMa), ee CTpoeHHe, (PyHKLIUH.

[Tnasmuzbl Ux ponib U GyHKLMKU. BHyTpumia3MaTtuyeckue BK/IHOUeHHs. 3aracHble BeljecTBa:
nonudocdats (BOMOTHH), MOIKMCaXapyu/bl, MOMMAac/siHasi KUCI0Ta U Ap. VIX posb U QyHKLMH.
Henenuie 6akTeprasbHON KIeTKU U CIIOCOOBI Pa3MHOKeHHsI OPTaHU3MOB.

Oxk30crops! 6akTepuii. CTpoeHHe, CIIOpopacIonokeHne, QyHKIHH.

Bupychl, cTpyKTypa, B3auMO/|eliCTBUE C KJIETKOW X035IMHa, UX POJib B 3BOJIFOLIUU XKUBBIX
OpraHU3MOB.

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

l'enetvika npokapuot. [ToHsTHE 0 TeHOTHIIE U PeHOTHTIe. MeXaHN3M pervIMKaLuKi OaKTepruanbHON
XPOMOCOMBI.

leHeTrKa MpokapuoT. PeKOMOMHALIMM TeHeTHUeCKOTro MaTepurasa: pernapars, Tpanchopmarius,
TPaHCAYKLS1, KOHbIOTaLMsl.

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

Ycnexu v nepcrieKTUBbI TeHHOM UH)KEeHEePHUH.

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

OcHoBHbIe puoreHeTHYeCKUe TPyIirbl OakTepuii (1o Knaccudukarmu bepmxu)-1 rp.
OcHOBHBbIe (usIoreHeTHYeCKre rPyTibl bakTepuii (1o Kiaccudukanun bepmku)-11 rp.
OcHoBHbIe uoreHeTHUeCKUe TPyTIbI OakTepuii (Mo kKnaccudukaryu bepmkun)-I11 rp.
OcHoBHBIe (usoreHeTHYeCKYe TPyIIbl bakTepwii (1o knaccudukauuu bepmku)-1V rp.
OcHoBHbIe puoreHeTHUeCKUe TPyTINbl OakTepuii (Mo Knaccupukamu bepmku)-VI rp.
OcHOBHBIe (usIoreHeTHYeCKre TPymIibl bakTepuii (1o knaccudukauyy bepmkn)-VII rp.
OcHoBHbIe puoreHeTHYeCKHe TPyTINbl OakTepuii (Mo Knaccudukarmu bepmku)-VIIIrp.
OcHOBHBIe (uIoreHeTHYeCKre TPymIibl bakTepuii (1o knaccudukauym bepmkn)-1X rp.
OcHoBHbIe puoreHeTHYeCcKUe TPyTinel Oakrepuii (1o Knaccudukarmu bepmxu)-X rp.
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37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.
57.

58.
59.
60.

61.
62.
63.
64.
65.
66.
67.
68.

69.
70.

OcHOBHBIe (usIoreHeTHYeCKre TPymIibl bakTepuii (1o knaccudukauyy bepmkun)-XI rp.
OcHoOBHbIe uioreHeTHUeCKUe TPyIINbl OakTepuii (Mo Knaccudpukauyu bepmku)-XII rp.
OcHOBHBIe puIoreHeTHYeCKre TpymIibl 6akTepuii (o knaccudukauyy bepmpxun)-XIII rp.
OcHoBHbIe uoreHeTHUeCKUe TPyTinbl 6akrepuii (o Knaccudpukarmu bepmku)-XIV rp.
OcHOBHBIe (usIOreHeTHYeCKre TPyTbl bakTepuii (o knaccudukauyu bepmkun)-XV rp.
OcHoBHbIe puoreHeTHYeCKUe TPyTirbl OakTepuii (Mo Knaccudukarmu bepmpxu)-XVI rp.
OcHOBHBIe (usIoreHeTHYeCKre rpymIiel 6akTepuii (o knaccudukauyy bepmxn)-X VII rp.
OcHoBHbIe (uioreHeTHUeCKUe TPyIIbI OakTepuii (o Knaccupukauyu bepmku)-X VIII rp.
OcHOBHBIe pusIOreHeTHYeCKre TPyl 6akTepuii (o knaccudukauyu bepmkun)-XIX rp.
[MuTanre MUKpOOpraHU3MoB. [10TpeOHOCTH MPOKApUOT B MIUTATe/IbHbIX3IeMeHTax U
MHKpO3/1eMeHTaX. VICTOUHUKYM OMOTeHHBIX 71eMeHTOB. PaKTophl pocTa.

MexaHH3M TOCTYTI/IeHUs] TIMTaTe/IbHBIX Bell|eCTB B K/IeTKy Oakrepuii.MeMOpaHHbII TPaHCIIOPT,
o dysusi.

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

Tune! nutanus 6akTepuii. ABTOTpO(BI, TeTepoTpodbl. IlpescTaBrTeM TPy,

Crioco6b1 obecrieueHust SHeprueil. JK30reHHbIe U SH/I0TeHHbIe OKHCIIsieMble CyOcTparhl. JJOHOPbI
371eKTPOHOB. [1epeH0CUYMKY 37IeKTPOHOB M 3/IEKTPOTPAHCIIOPTHBIE CUCTEMBI: UX 0COOEHHOCTH Y
pa3/InYHbIX MUKpoopraHu3moB.Poibs AT®, criocobrl ee 06pa3oBaHusi.

Bpoxenue. OnpeziesieHre IOHATHS «OpokeHUe». [1yTH cOpaXKMBaHUSYT/IEBOZAOB U IPYTHUX
OpraHUYeCKHX BeIeCTB.

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

MacnsiHOKHCI0e, TIPOTTMOHOBOKHC/IOe MyPaBBHHOKHC/IOE, CTIMPTOBOE U IPYyTHe BUZbI OpPOXKeHus!.
[IpencraBuTeNN KX, XapaKTePUCTHKA.

AspobHoe fpixanue. [TosHOe 1 HeroHOe OKHcIeHue cyocrpara. @opmbl yuacTust
MOJIEKY/ISIPHOTO KUC/IOPO/ia B OKUC/IEHHH, PO/b LIUK/Ia TPUKapOOHOBBIXKUCIOT. [IpeacTaBuTenu
XapaKTepUCTHKAa MUKPOOPTaHU3MOB, OCYIIeCTBISIOINX a3po0HOe OKuc/ieHre Oe/TKOB, YI/IeBO/IOB,
yIJIeBOJ0PO/IOB.

MeTtunorpodsl. OKuc/IeHre HeopraHMYeCKUX CyOCTpPaToB: BOCCTAHOB/IEHHE COeJMHEeHUH Cepbl,
a30Ta, >keJsie3a, MOJIEeKY/IIPHOIO BOOPOAA U Jip.

I[pescTaBuUTE/I OCHOBHBIX TPYIIT XeMOTPO(HBIX OaKTepuid.

Amnaspob6Hoe apixanue. OnpesiesieHre TOHATUS « AHa3pobHOoe JbixaHue».JloOHOPbI U aKLIeMTOPbI
3JIEKTPOHOB.

MuKpoopraHmu3Mbl BOCCTaHOBUTE/YM HUTPATOB U IPYTUX COeIMHEHUH a30Ta.
Cynb¢hoBoCCTaHaBMMBAIOIIME Y CEPOBOCCTAaHABIMBAKOIIIMeE OaKTepyu.

dotocunTe3. OcobeHHOCTH (HOTOCUHTE3a Y TIPOKApUOT. [IMrMeHThI, UX J0Kanu3auys. JJoOHOpEI
3JIEKTPOHOB, 3/IEKTPOHHOTPAHCIIOPTHaA Liernb. PoToCHHTe3

buocuHTeTMUECKUe NpoLiecChl. ACCUMUISALIUA YIIEKUC/IOTHI aBTOTPO(GHBIMU 1 TeTepOTPO(HBIMU
MUKPOOPraH1u3MaMH.

brocrHTeTHUeCKYe MpoLiecchl. YCBOeHHe coefiIMHeHUH a3ota. dukcalus atMoc(epHOro a3ora.
CB0OOHOXXUBYIIE 1 CAMOMOTHYECKHEe a30TPUKCATOPBHI.

Bnusinue akTopoB BHellIHel cpe/ibl HA MUKPOOpraHu3mbl. OTHOIIEHKe K TeMIieparype, Biare,
pH cpegpl, KMUCI0pPOAY, TYYUCTON SHEPTUH, XMMUUYECKUM (paKTopam Cpejibl.

buoxrmunyeckas feqarelbHOCTb MUKPOOPTraHM3MOB. YUacTHe MUKPOOPraHU3MOB B
OrOXMMHUUeCKUX MK/IaX COeJUHEeHUN YIepo/a, a30Ta, Cephl U JPYTUX 37IeMeHTOB.
Tpodurueckue CBs3U B Pa3/IMUHBIX COOOIIeCTBaX MUKPOOPTraHNU3MOB,

MeTo/ibI MUKPOCKOITYeCKOTO M3yueHus: bakTepuii. Mopdosorust 6akrepuii.

Oxkpacka 6akrepuii 1o I'pamy. 3anacHsle BelljeCcTBa ¥ BK/IFOUEHUS! SH/I0CIIOPBI.

MeTtopbl crepynvsanuu. [IutarenbHble cpesbl.

YcnoBusi KynsTuBUpoBaHusi bakrepuii (pH, CO2, H20, Temrieparypa, CBeT, KUCIOPOJ).
[TosmyyeHye HAKOMUTEJIBHBIX KY/BTYP, Bblle/IeHHe YUCTBIX KYJIBTYP.
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71. KosloHMU MUKPOOPraHU3MOB. POCT Ha IIJIOTHBIX Y JKUJKUX [IUTaTeIbHbIX CpejaX, OTHOLLIeHHe K
KUCJIOTHOCTH CpPe/ibl, KUCJIOPOZAY.

72. Tunbl 6poxkenusi. CIMPTOBOE, MOTIOUHOKHMCIIO€, MaC/ITHOKKC/IOe OpoxeHre. CriocoObl
oripefiesieHUsi OaKTepuii, BbI3bIBAIOIINX OpoXKeHue.

73. YKCyCHOKHC/IbIe OaKTepHy, UX MOyYeHHe U oTpe/iesieHne.

74. MUKpoOpraH13Mbl, y4acTBYIOIIIMe B KDyrOBOPOTe a30Ta B IIPUPO/ie: aMMOHHU(ULIMPYIOLL1E,
HUTPOGHULIMPYIOLHe, TeHUTPU(UIMpYIoIIre OaKTepuy, UX ToMyueHre U OTpe/ie/ieHre

O6pa3er] sK3aMeHaIMOHHOTO OusieTa

MWHOBPHAYKU P®
OENEPAJIBHOE 'OCYOJAPCTBEHHOE BHO/DKETHOE
OBPA3OBATEJIBHOE YUPEXIEHWE BBICIIEI'O OBPA3OBAHUA
«YOUMCKNI YHUBEPCUTET HAYKU 1 TEXHOJIOT'MI1»
BUPCKUU ®UJTNAJTT YYHuT
Kadeznpa 6uonoruu, 3K0/10ruu U XUMHUA

HuctprmHa: Hayka o 6uopasHoobpasuu: Kypcossle sk3amenb1 20__-20__T.
MUKPOOUOJIOTHST U BUPYCOJIOTHS Harpasnenue 06.03.01 Buosnorus
O4HO-3a04Hast popma 0OyueHUs [Tpoduns: bromeauiiHa

3 Kypc 5 cemecTp

IK3aMeHaIrMoOHHbIH OuteT Ne 1
1. Wcropusi pa3BUTHSI MUKPOOHMOIOTHIH.
2. OcHOBHbIe puoreHeTHYeCKKe rpymIibl bakTepuii (1o knaccuukauyu bepmxun)-XIII rp.
3. PewuTs Keiic-3aauy

[ata yTBep)KaeHus:: __ ._ . 3aBeayroiuii Kadeapoi

METOAI/I‘-IECKI/IG MaTepuaJibl, OIpeedrollye rnmpoueaypy OLieHHMBaHKMSA OTBETA HA 3K3daMEHe

Kpurepusimu oLieHUBaHUS SIB/ISIOTCS 0asIIbl, KOTOPBIE BLICTABJISIOTCS 3a BU/IbI IeATETBHOCTU (OL[eHOYHbIe
CpejiCTBa) TI0 UTOraM M3yudeHUs] MoAysel (pa3fenoB AWCLUIIIMHBI), TepeurC/ieHHbIX B peUTHUHI-TIIaHe
JVICLIUTIIMHBL: TEKYIIHUI KOHTPOJb — MakcuMyM 40 6asioB; pyOe)KHbIN KOHTPOJb — MakcuMyMm 30 6arios,
ToolpuTesbHbIe Oaibl — Makcumym 10.

[pu oLileHKe OTBeTa Ha 5K3aMeHe MaKCMMa/lbHOe BHUMaHKe JI0/DKHO Y e/sAThCsl TOMY, HACKOJIBKO TIOTHO
PacKpbITO COZepKaHue Marepuasa, UeTKO Y MPaBUIbHO JjaHbl OMpe/ie/ieHus], paCKPbITO COZlepyKaHue
TIOHSITHI, BEDPHO JIM UCII0/Ib30BaHbl HAayUHble TEPMUHBI, HACKOJIBKO OTBET CAMOCTOSITe/TbHBIM,
WCTI0/Ib30BaHbl JIM paHee MPUOOpeTeHHbIe 3HAHWS, PACKPBITHI JTM PACKPBITHI IPUYMHHO-C/IeJCTBEHHbIe
CBSI3U, HACKOJIBKO BBICOKHI YPOBeHb YMEHHs OTlePUPOBaHUs HAyYHbIMU KaTeropusiMy, aHaim3a
vH(bopMaluK, B/laZileHHs HaBbIKaMU MPaKTUUeCKOW J1esiTe/IbHOCTH.

Kpurtepuu onesku (B 6amiax):

- 25-30 6a/1/10B BBICTAB/ISIETCS CTY/IEHTY, €C/IU CTYZeHT [/l TIOHbIe, Pa3BepHYThie OTBETHI Ha BCe
TeopeTHUeCKHe BOIIPOCHI OrieTa, IPOAEMOHCTPUPOBA 3HaHHUe (YHKIIMOHATBHBIX BO3MO)KHOCTEH,
TePMUHOJIOTUH, OCHOBHBIX 3/IEMEHTOB, yMeHHe TIPUMEeHSTh TeopeTHUeCKre 3HaHUsI MIPY BITIOJTHEHHUH
TpaKTUUeCKHX 3ajaHuii. CTyzeHT 0e3 3aTpyJHeHUI OTBETU/T Ha BCE /IOTIOTHUTE/IbHBIE BOTIPOCH.
[TpakTHueckasi YaCTh pabOThI BLITIOJTHEHA TTOJIHOCTBIO 03 HETOUHOCTeM U OIINOOK;

- 17-24 6an10B BLICTaB/ISETCS CTYAEHTY, €C/IH CTYIeHT PaCKpbLT B OCHOBHOM TeOPeTHUeCKHe BOTIPOCHI,
O[JHAaKO JOMYyIl[eHbl HETOYHOCTH B OTpe/ie/IeHUU OCHOBHBIX MOHATH. [Ipy oTBeTe Ha JOMOMHUTEeIbHbIE
BOITIPOCHI /IOMy1eHbI HeOOoIbIrie HeTOYHOCTH. [1py BBITIOTHEHUHY TIPAKTHYeCKOM UYacTy paboThbl
JOTy1i[eHbl HeCyllleCTBeHHbIe OINOKHY;

- 10-16 Gan1oB BHICTAB/SETCSA CTYJEHTY, €C/IA TIPY OTBETE Ha TeOPETUUECKHE BOTIPOCHI CTYZEHTOM
JIOTY11[eHO HeCKOJIbKO CYIIleCTBeHHBIX OIIMOOK B TOJIKOBAHWM OCHOBHBIX TIOHSITH. JIOTHKa U TIOJTHOTA
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OTBeTa CTPAJal0T 3aMeTHBIMH U3bssHAMU. 3aMeTHBI MPO0Oebl B 3HAHUK OCHOBHBIX METO/IOB.
TeopeTrueckye BOIPOCHI B 1}eJIOM U3/I0’KeHbI J0CTAaTOYHO, HO C IIPOIyCKamMy MaTepuasa. Vimerorcs
NPUHLIMIIMA/IbHBIE OIIMOKH B JIOTHKe MTOCTPOeHHsI OTBeTa Ha Bonpoc. CTyZeHT He perus 3a/iauy Wi Ipu
pellieHUH AOMyIeHbl rpyObie OMOKMY;

- 1-10 6a/1/10B BBICTAB/ISIETCS CTY/|€HTY, €C/T OTBET Ha TeOpPeTHUeCKHe BOTIPOCHI CBU/ETEbCTBYET O
HEerOHMMAaHWU U KpaiiHe HeroJIHOM 3HaHUM OCHOBHBIX MOHATHN U MeTozioB. O6HapyK1BaeTCst
OTCYTCTBHE HaBbIKOB IIPUMEHEHHs TeOPeTUUeCKUX 3HaHU MPU BbIMOJIHEHUU NPAKTHYeCKUX 3aZlaHuH.
CTyzileHT He CMOT OTBETUTb HU Ha OZIMH [IOTIOJIHUTE/IbHBIN BOIIPOC.

[MepeBog orjeHku 13 100-6a/11bHOIM B ueTbipex6a/uIbHYO TPOMU3BOJUTCS CIeyIOLIUM 0bpa3oM:
- ot/uHO — 0T 80 10 110 6astoB (Bk/IrOUast 10 moolpuTe/bHBIX OaiioB);

- xopoiiio — oT 60 10 79 6anios;

- YIOBIETBOPUTENILHO — OT 45 710 59 6asios;

- HeY/I0B/IETBOPUTE/ILHO — MeHee 45 6asoB.

1. YueOHO-MeTOHUeCcKOe U HH(OPMALMOHHOE 00ecrieueHne JUCIUTIHHBI
5.1. IlepeueHb OCHOBHOM U AONO/THUTE/ILHON y4eOHO TUTepaTypbl, HEOOXOAMMOH /I/Isl 0CBOEHHSA
AMCLMIUTAHBI
OcHoBHasi TUTepaTypa

1. Mukpobuonorus : yueb. 1jis CTyA. yUpesXka. BbICII. 1Tpod. ob6pas., 00yd. mo Hanp. noar. "Tles.
obpa3. " npoduns "buonorusa” / A. . Herpycos , 1. b. KotoBa .— Mockga : Akagemus, 2012 .—
379 c

2. Kypanoga, H. I. Mukpobuonorus: yue6. mocobue. — Y. 2. MeTtabosusm npokapuot. U.— M.:
[Tpomereii, 2017. — 100 c. — Pexxum poctyna: http://biblioclub.ru/index.php?
page=book&id=483200

Jlono/HUTe/IbHAA IUTEeparypa

1. 3rosuna, O.B. O61jas Mukpobuomnorus: maboparopHsiii npaktukyMm / O.B. 3ro3uHa, E.B. [Temkoa.
— yueb. 3/1eKTPOH. U3/l. KOMIIEKCHOTO pacrpoctpaHeHus.— Tam6oB: N3a-s8o PI'EOY BIIO
"TT'TY", 2015. — 82 c. — Pexxum poctyna: <URL: http://biblioclub.ru/index.php?
page=book&id=44512

2. Mukpobuosiorusi ¢ 0CHoBaMH OHMOTEXHO/IOTMHU (TeopHs M MPaKTHKa): yuel. mocobue / I.I1.
[IyBaesa, T.B. CBupuposa, O.C. KopHeeBa u fp.; Hayu. peq. B.H. Kanaes. — Boponex:
BopoHeXcKkui roc. yH-T MH)KeHepHbIX TexHosnoru, 2017. — 317 ¢. URL:
http://biblioclub.ru/index.php?page=book_red&id=482028&sr=1

5.2. [TepeueHnb pecypcoB HHGOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U
NMPOrpaMMHOro odecrniedeHHs1, HeOOXOAMMBIX /I/Is1 0CBOEHHS JUCIUII/IUHBI

1. HayuHnas 3nekrpoHHas 6ubmmoreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

2. DneKTpoHHas 6ubmMoTeuHasi cucteMa «JIaHb» [D1eKTpoHHBIM pecypc]. — Pexkum poctyma: https://
e.lanbook.com/.

3. YHuBepcuTeTcKas 6ub/ioTeka oHaiiH biblioclub.ru [DnekTponHsIit pecypc]. — Pexkum goctyma:
http://biblioclub.ru/.

4. OnektpoHHas 6bubmmoreka YYHUT [SnekTpoHHBIN pecypc]. — Pexxum gocTyma:
https://elib.bashedu.ru/.

5. Poccuiickasi rocyzapcTBeHHast 6ubvoTeka [ DneKTpoHHbIN pecypc]. — Pexxum goctyma:
https://www.rsl.ru/.

6. HaimoHanbHas 31eKTpoHHast 6ubmoTeka [ DneKTpoHHbIN pecypc]. — Pexxum goctyma: https://xn--
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90ax2c.xn--plai/viewers/.

7. HatmoHanbHas rardopma OTKpeIToro o6pa3oBaHust npoed.ru [D1eKTpOHHBIHM pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

8. DnekTpoHHOe obpa3oBaHue Pecriybsvku BamikopTocTaH [DneKTpoHHbIN pecypc]. — Pexxum
pocrymna: https://edu.bashkortostan.ru/.

9. WHdopmaroHHO-11paBoBoy nopTas ["'apaHT.py [OneKTpoHHBIN pecypc]. — Pexkum foctyna: http:/
www.garant.ru/.

IlepeueHb peKOMeH/[yeMbIX pecypcoB HH()OPMaLIOHHO-Te/IeEKOMMYHUKAI{MOHHOU CeTH
«HTEepHeT», HAXOJAIUXCA B CBOOOJHOM J0CTyIIe

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

ITporpaMmMHoe o0ecrieueHue

1. Office Professional Plus - Joroop Ne0301100003620000022 ot 29.06.2020, OdoroBop Ne 2159-
I10/2021 ot 15.06.2021, Joroeop Ne32110448500 ot 30.07.2021

2. Windows - JoroBop Ne0301100003620000022 ot 29.06.2020, Joroop Ne 2159- [10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

3. ACD/ChemSketch - becrinatHas nutieH3us https://www.acdlabs.com/solutions/academia/

4. MaremaTtuueckuii makeT Maxima - becrinaTtHasi uieH3us
http://maxima.sourceforge.net/ru/index.html

5. Maremaruueckuii nakeT Scalib - BecriaTHast nuiieH3us https:// www.scilab.org/about/scilab-open-
source-software

6. Bbpay3ep Google Chrome - becrninatHas yiviieH3ust

https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

Fenix server academy - /lorosop 6/#1 ot 06.09.2018r.

bpay3ep fInzgekc - becrinatHas muiieHsus https://yandex.ru/legal/browser_agreement/index.html

Pascalabc, Pascal ABC.NET - BecriiaTHast iviieH3us https://pascal-abc.ru, http://pascalabc.net

0. ITporpamma f1s1 06paboTku siMp crieKTpoB SpinWorks - BecriaTHast nuijeH3ust

https://fen.nsu.ru/nmr/index.php?option=com_content&view=article&id=3&Itemid=4

2 Lo

6. Marepua/ibHO-TeXHHUecKasi 0a3a, HeoOxogmMasi Jjisi OCYIIeCTB/IEHHS 00pa30BaTe/IbHOIr0
npoijecca no AUCHUNIAHEe

HaumenoBaHue Bup 3ansTHi HaumeHoBaHue 060pymoBaHus,

CrieLidam3upOBaHHBIX MPOrpaMMHOTO 00ecrieueHust

ayIUTOPU, KAOMHETOB,

naboparopwuii

Aypnuropus 11(b®) JlekionHasi, Cemunapckas, s | Kommyrarop d-link , nctounmk
KOHCY/IbTaluM, [ KoHTposisi U | 6ecriepeboiiHOTO MUTaHUs apc,
arTecTaryu KOMITBIOTEPHI B cOOpe, yueOHast

Mebesb, JOCKa.
[TporpammHOe obecrieueHve
1. ACD/ChemSketch
2. MaremarnueCcKUi MakeT
Maxima
3. MaremarnueCcKui MakeT
Scalib
4. Fenix server academy
5. Office Professional Plus
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6. Pascalabc,
PascalABC.NET

7. Tlporpamma fis
00paboTK SIMp CIIEKTPOB
SpinWorks

Ayputopus 24(bD)

[nst xpaHeHusi 060pyAOBaHUs

KommnbtoTepsl B cOOpKe, IpUHTED
canon 2900, mpuntep kyosera
2235, npunetp kyosera 2135,
ripuHeTp brother, kcepokc canon
fc-206, Bechbl 3/1eKTPOHHBIE, BEChI
¢B-200, My/IbBTUMearpoeKTop
vivitek, HUTpaT-TeCT 2 CO3KC,
HOYTOYK asus, TepMOTUTPOMETP
testo 622, X0/NOAWIBHUK POZiS
cBusira 445-1, skpaH
TMIPOEKI[MOHHBIN Ha TPeHore,
yueOHO-MeToArueCKast
JIUTEpAaTypa, 37eKTPOoraHes b-
KoHBekTOp ballu camino
bec/v(vr)-2000.
[TporpammMHOe obecrieueHue

1. Office Professional Plus

2. Windows

Ayputopus 26(bD)

JlexunoHHast, CemuHapckas, st
KypPCOBOTO ITPOeKTUpOBaHus, [11s
KOHCY/IbTalH, JI/11 KOHTpO/S U
arrecralyu

Mukpockor,
My/IbTUMeAUArpoeKkTop vivitek
1837, pocka, TeseMUKPOCKOTI,
MHKDPOTOM, 3TMTUIIPOEKTOP,
yuebOHast Mebesib, UHTepaKTUBHasI
nmockaclassic sofution cs-ir-85ten,
Habop MUKpoIpernapaToB, Habop
XUMUYeCKOU MoCy/bl, yueOHO-
HarIsiIHbIe I0COOUsI, MUKPOCKOTI
MOp.

Aynutopusi 29(b®P)

JlekumonHas, CemuHapckas, s
KOHCY/IbTauuu, [171s1 KOHTpOJIsi U
arTecTaluuu

[ocka, MpoeKTop, 3KpaH,
yuebHast Mebesib, yuebHO-
Har/IsiHbIe [I0COOuSI.

Aynutopus 42(b®P)

[l51st caMoCTOSITeNTbHOM PabOTHI

YuebHasi Mebesib, KOMITBIOTEDHI B
cbope.
[TporpammHoe obecrieueHve
1. Office Professional Plus
2. Windows
3. bBbpay3ep Google Chrome
4. bpay3ep AHgekc
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