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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs 10 AUCHUILIHHE, COOTHECEHHBIX C
YCTAHOB/IECHHBIMH B 00pa30BaTe/IbHOM MpPorpaMMe HHANKATOPAMH A0CTH)XeHHUS
KOMIIeTeHIui

ITo utoram oCBOeHUs AUCLIATUTUHBI 00YYarOIINICS 10/DKEH OCTHYD CIEAYIOIINUX Pe3y/IbTaToB

o0yueHUs:

Kareropus (rpymnma)

dopmupyeMast

Kopn v HaumMeHOBaHUe

Pe3ynbraThl 00yueHust

KOMIeTeHI[uH (Tipu KOMIeTeHLust (C WH/IMKaTopa T10 JUCLIUTITMHE
Hammuuu OITK) yKa3aHueM Ko/a) JOCTW)XeHUs
KOMITeTeHL[UU
CrniocobeH BeimonHaTy | [1K-1.1. 3Haer HayuHo-
Hay4yHO- rccrejoBaTeIbCKue
MCCIIe/IoBaTe/IbCKIe TIoJieBbIe U
T0JIEBBIE U nabopatopHbie
naboparopHbie buonoruueckuie paboThbl
Buornorueckue paboTs; [TIK-1.2. ¥Ymeer [IpuMeHATL Ha MpakTUKe

MPUMEHSITh Ha MPaKTUKe
MIPHEeMbI COCTaB/IEHUS
HayUYHO-TEXHUUECKUX
0T4eToB, 0030pOB,
aHA/TUTUUECKUX KapT U
MTOSICHUTE/IbHBIX
3aITMCOK, aHAJTM3UPOBATh
(I1K-1);

MIPHEMbI COCTaB/IEHUS
HAyYHO-TeXHUUECKUX
0T4eToB, 0030pOB,
aHaIMTUYeCKUX KapT U
TOSICHUTEJTBHBIX
3aIMCOK, aHa/IM3UPOBaTh

IIK-1.3. Bnageet

HaBbiKamMy IPUMEHSITh
Ha MPaKTHKe TTPUEMBI
COCTaBJIEHHUS] HAyYHO-
TeXHUYECKUX OTUETOB,
0630poB,
aHA/TUTUUECKUX KapT U
TOSICHUTETbHBIX
3aIMCOK, aHaIM3UPOBaTh

Criocoben
OCYIIIEeCTB/IATh
MOHHUTOPUHT COCTOSTHUS
OKpY’Karolllel Cpefibl C
TipYMeHeHHeM
TIPUPO/I00XPaHHBIX
texHosiorui (ITK-2);

IIK-2.1. 3uaet

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

[TK-2.2. YmeeT

Ocy1ecTBiATh
MOHUTOPHUHI COCTOSIHUS
OKpYKarolllei cpefibl C
TpUMeHeHleM
TIPUPOZA00XPaHHBIX
TeXHOJIOT U

I1K-2.3. Bnageet

Cnocobamu
OCYILeCTB/IeHHUS
MOHUTOPHHIA COCTOSTHUS
OKpY’Karollen cpefibl C
TpUMeHeHreM
TPUPO/I00XPaHHBIX
TeXHOJIOTUU




Criocob6eH BBITIOHSTD
TEePBUYHBIE TTOCEBEI
oTtobpaHHBIX MMPob Ha
MUTaTe/IbHbIE CPeZibl IIPH
TIPOBEZIEHUM
MHKPOOHO/IOTHUe CKUX
pabort (ITK-5);

IIK-5.1. 3uaet

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

I[TK-5.2. YmeeT

YMeeT BBIINOTHSTD
TepBUYHbIE ITOCEBbI
0ToOpaHHBIX MMPOO Ha
nyTaTe/bHble CPe/ibl TIPU
TpOBeJleHU U
MUKPOOHO/IOTHYe CKHUX
pabor(

I1K-5.3. Bnageet

Brapjeetr HaBbIKaMU
BBINOJTHATE IEPBUYHBIE
MOCeBbI 0TOOPaHHBIX
1po0 Ha MUTaTe/TbHbIe
Cpe/ibl TIpU TIPOBeIeHNH
MHKPOOMOJIOTHYe CKUX
pabor(




2. Ilenp 1 MeCTO AUCIUIUIMHBI B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

NucnymnmHa «Hayka o 6uopa3Hoobpa3un: MUKPOOUOJIOTHSI M BUPYCOJIOTHSI» OTHOCUTCS K UaCTH,
(hopMupyeMoli yyacTHUKaM# 00pa30BaTe/TbHbIX OTHOLLIEHUH.

HducuurnivHa usyyaercasHa _ 3 Kypce B S5 cemMmecTpe.

Llenb wW3yuyeHUs JUCLUIVIMHBL: (OPMUPOBAHME CUCTEMATH3WPOBAaHHBIX 3HaHWK B 00macTtu
MHUKPOOHOJIOTHH, YMEHHUM OIepHpOBaTh OCHOBHBIMU TIOHSATHSIMHU, B/Ia[ileHHH HaBBIKAMU HCIIOIb30BaTh
BO3MOXHOCTU 00pa30BaTe/IbHOM Cpejibl /1Sl AOCTUKEHUS! JIMUHOCTHBIX, MeTanpeIMETHBIX M MPeMeTHBIX
pe3ynbTatoB 0o0yueHHsi U obecrieueHHs] KaueCTBa y4yeOHO-BOCTIMTATeNbHOTO TIporiecca CpeACcTBaMU
TperofiaBaeMoro yueGHOro rpezmMera

3. Copaepxanue paGoueil mporpaMmsbI (00beM AVCIUIUIAHBI, TUNIBI M BU/IbI YU€OHBIX 3aHATHH,
y4eOHO-MeToAnYecKoe ofecreyeHre CaMOCTOSATE/TbHOM PadoThl 00yJaroLIXCs)



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

COJIEPKAHUE PABOYEW ITPOT' PAMMBI

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

topma obyueHwus

Buj paboTnl O0BbeM JUCHUIIHHBI
O61ast TpygoeMkocThb aucturvHbl (3ET / yacoB) 3/108
YueOHBIX YaCcOB Ha KOHTAKTHYIO PaboTy C mperojaBaTesieM: 35.2
JIeKIui 12
MPAKTUUe CKUX/ CeMHUHAPCKUX 0
71ab0opaTOpPHBIX 22
KOHTPOJTb camocTosiTesTbHOU paboThl (KCP) 0

Jpyrux (TpynroBasi, UHAWBU/yaIbHask KOHCY/IbTALIMS U UHbIE BUZBI
yueOHOM AesITe/TbHOCTH, TIpelyCMaTpHUBAatOIIKe paboTy 00yJaromuxcs C

nipenogaBaresieM) OKP 1.2

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

YueOHBIX YaCOB Ha TIOATOTOBKY K

sk3ameHy (KoHTposb) 34.8

dopMa KOHTpOJIA:
JK3aMeH 5 cemecTp



Ne ii/m1 | Tema u cofepxanue ®dopma usyueHus OcHoBHas 1 3azaHus 1o dopma TeKyI11ero
MarepuasoB: JIOTIO/THUTe TbHast CaMOCTOSITe/TbHOU KOHTPOJIS
JIEKLIAH, JTeparypa, paboTe CTyzeHTOB yCrieBaeMOCTH
TpakThyeCcKue peKoMeH/lyemasi (KO/LJIOKBUYMBI,
3aHATHS, CTyZileHTaM (Homepa U3 KOHTPOJIbHBIE PaOOTHI,
CeMHHapCKue CTIMCKA) KOMIIbIOTE€pHbIe TeCThI
3aQHATUS, U T.IL.)
naboparopHbie
paboTsl,
CaMOCTOsITe/IbHast
pabora u
TPYA0EMKOCThH (B
yacax)
Jlek |JIab6 Ok |CP

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

K/1accryKaLysi IPOKapruoTOB

[TpeameT 1 MeTOABI MUKPOOHOIOTMU. MeTozbI
K/IaCCUYeCKOM MUKPOOHUOIOTHH. YUacTre
MUKPOOPraHW3MOB B MUHepa/v3aLuu
OpraHMYeCKUX BelleCTB, PeryysLjuy ra3oBoro
cocraBa aTMoc(epbl, B OUHMCTKe OKpysKatollen
Cpezibl OT TOKCUUHBIX BellleCTB B

Mo/ leprKaHue TI040POAUs T0YBI, B
oOpa3oBaHue T0/Ie3HbIX UCKOTIaeMbIX, B
T0/TyYeHUU KOPMOBBIX U THILLEBbIX

Homn. mur-pa Ne 1

3a/laHus,
JTaboparopHasi paboTa




MIPOZYKTOB, TOI/IMBA, XUMHUYECKHX PEaKTUBOB
Y JleKapCTBeHHbIX TpernapaToB.CrcTeMaTHKa
ripokapuoT IIpaBuia HOMEHK/IaTyphl U
naeHTU(UKALIM MUKPOOPTaHK3MOB.
OcHoBHbIe (pUIOreHeTHYeCcKre rpyIrbl
apxeii. OCHOBHbIe (pUIOreHeTUUeCKre
rpymnrbl 6akrepuit.[IoTpe6GHOCTH TTPOKAPHOT B
MIUTATe/IbHBIX 37IeMeHTaX U MUKPO3/IeMeHTax.
VcTouHMKY OMOTeHHBIX 3/1eMeHTOB. PaKTOPbI
pocrTa.

2 OHepreTuueckue U OMOCHHTETUUYECKHe
TIPOL[eCChI Y IIPOKApUOTOB.
2.1 OHepreTHyeckre U OMOCHHTeTHUeCKHe 18 |OcH. mur-pa NeNe 1,2 | KoHCIiekT Keiic-3aanus,

MpoLecchl y IIPOKAPHUOTOB.

Crioco6b1 obecrieueHust

JHeprueil. JK30reHHble U H/I0OTeHHbIe
OKUC/sieMble cyOcTpaThl. [IoHOpBI
3/1IeKTPOHOB. [lepeHOCUMKY 3/1eKTPOHOB U
3/1eKTPOHTPAHCIIOPTHBIE CUCTEMBI: UX
0COOEHHOCTH Y Pa3/TMUHbIX OPraHU3MOB. Posib
AT®, cniocobbl ee obpa3oBaHMs. BpoxkeHus..
AspobHoe fpixaHre. AHa3poOHOe JbIXaHue.
XeMocuHTes. bruocuHTeTHYe CKUe TIPOLIeCChI.
Brusinue akTopoB BHeLLIHel Cpefibl.
OTHolLIeHe MUKPOOPTaHHU3MOB K
Temreparype .[leficTBHe BbICOKUX U HU3KUX
TeMIiepaTyp Ha POCT U BbDKUBaHUe
MHKDPOOPraHu3MOB. ['uipocTatnyeckoe
JlaBjieHle. YCTOMYMBOCTh MUKPOOPTaHU3MOB
K BBICYILIMBaHUIO, OTHOLIIeHUe K pH cpefpi.
OcMmodubl, ranoduisl. BnusiHue nyuucTtoi

Homn. mat-pa NeNe 1,2

TectrpoBanue,
JlaboparopHast pabora




SHEPIruM- COJIHEYHOE H3/TyUeHuUe,
WCKyCCTBeHHbIH Y®, UdD-u3nyueHue,
HMOHHU3MPYIOLLee U3TyueHue, paIiOBOJTHBI,
y/bTpa3ByK. OTHOLIEHKE K MOJIEKY/IIPHOMY
KHUCJIOPOY — a3po0OHble MUKPOOPTaHH3MBI,
obsiuraTHble U (haKy/IbTaTUBHbIE aHA3POOBI.
YcBoenue coeuHeHu a3ota. CUHTe3
OCHOBHBIX OMOTIONTMMEPOB: HYK/IEMHOBBIX
KUCJIOT, O€/TKOB, JIMITU/IOB, YTJIEBO/IOB.
BropuuHbie MeTabOMUTHI.

3 [HeticTBue (akTOPOB BHeLIHel cpe/ibl Ha POCT
MHKPOOPraH1u3MOB
3.1 [eiicTBre (aKTOpOB BHeLHeW cpeZibl HA POCT 10 10 | OcH. nmut-pa NeNe 1,2 | KoHCIiekT Keiic-3aanus,

MHKPOOPraHrM3MOB

BuoreoxuMuyeckasi 1esTe/TlbHOCTh
MUKPOOPraHMU3MOB. YuacTue
MHUKDPOOPTraHU3MOB B OMOTe0XUMHUeCKUX
IIMK/IaX COeJMHEeHUH yIiepofia, a30Ta, Cephl U
JpyTHX 37emMeHTOB. Tpodrueckre CBs3HU B
Pa3IMUHbIX COOOILeCTBaX MUKPOOPTaHHN3MOB.
3HaueHHe MUKPOOPTaHHU3MOB B
reoIornyecKyx Iporieccax; B OpMHUpOBaHUN
KODbI, B BBIBETPUBAHUH, B BbIIIIe/IAUNBAHUH
TOPHBIX TIOPO/J, B PyZ000pa30BaHMu. YCIOBUs
00WUTaHUsE MUKPOOPTaHU3MOB B TTOYBe.
I'ymycoobpa3oBanue. [TouBeHHbIE
coob11jecTBa MMKpOOpPraH1u3MoB. BogHble
coo611jecTBaMUKPOOPTaHU3MOB.
CamoounilieHre BOAOTOKOB. YuacTue
MHKPOOPTraHM3MOB B (h)OpMHPOBaHUH COCTaBa
armocdepsl. Bzaumozelicteue

Homn. mat-pa NeNe 1,2

TectrpoBanue,

JlaboparopHast pabora

10



MHKDPOOPTraHM3MOB C PaCTEHUSIMU U

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

YKUBOTHBIMH. ®UKOOMOHTHI y JTUIIIAHHUKOB.

MHUKDPOOPTraHU3MBbl.

4 JK3aMeH 36
Wroro 1o 3 Kypcy 5 ceMecTpy 12 |22 74
Wroro no gucuuruinHe 12 |22 74
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4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI ¥ UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 1o AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00yUYeHUsl M0 AUCIUIUIHHE.

Kox u ¢dopmynupoBka kommereHiun: Criocob6eH BBHIMOMHATH HAYYHO-HCC/IE/[OBaTeIbCKYe TI0/IeBble U
naboparopHbie OuosiorMuecKre paboThl; TPUMEHSTb Ha TMPAKTUKe TIpHeMbl COCTaB/IeHUS Hay4yHO-
TEeXHUYECKUX OTYeTOB, 0030pOB, aHAIMTHUECKUX KapT U MOSICHUTebHBIX 3alMCOK, aHam3upoBarh (ITK-

D);

Koz u
HavMeHOBaHue
WHJUKaTOpa
JOCTVDKEHUS
KOMITeTeHL[UU

Pesynbrarsl
o0yueHHs 110
JUCLIUTUIVHE

Kpurepun ouieHrBaHus pe3ysbTaToB 00yueHus (OK3amMeH)

2
(HeyzoBneTtBop
WTEeJIbHO)

3
(YnoBnetBOpUT
e/TbHO)

4 (Xopotr1o)

5 (O111uHO)

I[TK-1.1. 3uaet

HayuHo-
WCCJIeI0BaTe/bC
KHe T10JIeBbIe U
nabopatopHbie
OuosIornuecKue
paboThI

3HaHUS He
chopmMUpOBaHbI

3HaHUA
HeZI0CTaTOYHO
chopMHpOBaHbI,
HEeCHCTeMHBbI

3HaHusA
c(hopMHpOBaHbI,
HO MMeT
OT/ZeNbHbIe
npobebl 1
HETOUHOCTHU

3HaHus
MOJTHOCTBIO
chopMUpPOBaHbI

I[TK-1.2. Ymeet

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

YmeHus He
cchopMHUpOBaHbI

YMmeHus He
TMOJTHOCTBIO
chopMUPOBaHbI

YMeHus B
OCHOBHOM
chopMHpOBaHbI

Ymenus
MOJTHOCTBIO
cchopMUpPOBaHbI

IMK-1.3.
Bnapeet

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

Bnanenue
HaBbIKaMU He
chopmupoBaHO

Bnanenue
HaBbIKaMU
HeyBepeHHOe

Bnanenue
HaBbIKaMU B
OCHOBHOM
chopMHpOBaHO

Bnanenue
HaBbIKaMU
yBepEeHHOe

12



Koz n ¢opmynupoBka komreTteHLun: CriocobeH OCyIecTBASATh MOHUTOPHUHT COCTOSIHUSI OKpY’Karolien
cpe/ibl C IpYMeHeHMeM MPUPOA00XPaHHbIX TexHosoruk (I1K-2);

Kop n Pesynbrare! Kpurepun ouieHrBaHus pe3ysbTaToB 00yueHus (OK3amMeH)
HauMeHOBaHHe |00yueHuUs 10 7 3 4 (Xoporio) 5 (OTMuHO)
MHAMKATOpa AACLTITAHE (HeynoBnetBop |(¥YnoBneTBOPUT
AOCTIDKEHNA WTeJIbHO) €/TbHO)
KOMITeTeHL[UU
[IK-2.1. 3Haer |Metoz bl 3HaHuA He 3HaHuA 3HaHUs 3HaHusA
MOHUTOpPYHIa | C(OPMUPOBaHbl |HEJOCTAaTOYHO | C(HOPMHUPOBAHBI, | IOJTHOCTBIO
COCTOSTHUSI c(hOopMUPOBaHbI, | HO UMEIOT cchopMUpPOBaHbI
OKpYy>Karollen HEeCHCTeMHBbI OT/le/IbHBIe
cpepbl C npobebl 1
NIpYMeHeHreM HETOYHOCTH
TIPUPO/I00XPaHH
bIX TeXHOJIOTHUH
[IK-2.2. Ymeer |OcyliecTBaATb | YMeHUs He YMeHus He YMeHus B Ymenus
MOHUTOPHHT c(hOpMHUpPOBaHhbI | [IOJTHOCTBIO OCHOBHOM MOJTHOCTBO
COCTOSTHUSI cchopmupoBaHsl | chopMUPOBaHbl | CYOPMUPOBAHbI
OKpYy»Karolllen
cpefbl €
TIpUMeHeHneM
TPUPOI00XPaHH
bIX TeXHOJIOTHUH
IK-2.3. Criocobamu Bnagenue Bnagenue Bnagenue Bnagenue
Bnapeer OCYILIIeCTB/IeHHS | HABbIKAMU He | HaBbIKaMH HaBbIKaMU B HaBbIKaMH
MOHHUTOpPUHTa | C(HOPMUPOBAHO |HeyBepeHHOe | OCHOBHOM yBepeHHoe
COCTOSTHUSI chopmupoBaHO
OKpYy»Karolen
cpefbl C
TIpUMeHeHNeM
TIPUPO/I00XPaHH

BbIX T€XHOJIOTUU

Kog u ¢popmynupoBka kKommeTteHmu: CriocobeH BBITIOMHATh TIePBUYHBIE TOCEBbI OTOOpaHHBIX MPOO Ha
TUTaTe/IbHbIe CPe/ibl IPU MpoBeieHnH MUKpobuonoruyeckux pabor (I1K-5);

Kop n Pesynbrare! Kpurepun ouieHrBaHus pe3y/bTaToB 00yueHus (JK3aMeH)
HavMeHOBaHHe | 00yueHUs 10 2 3 4 (Xoporio) 5 (OtmusO)
MH/NKATOpa AACLHATITHE (HeynoBnetBop |(¥YnoBneTBOpUT
AOCTIDKEHN WTe/bHO) e/bHO)
KOMITeTeHL[UN
[IK-5.1. 3Haetr |3HaeT 3HaHUA He 3HaHUs 3HaHus 3HaHusA
TepBUYHbBIE chopMUpOBaHbl |HEIOCTAaTOYHO | C(POPMHUPOBAHBI, | TOTHOCTHIO
TIOCEBBI c(hOpMHPOBaHbI, | HO UMEIOT c(hopMUpOBaHbI
0TOOpaHHBIX HeCHCTeMHBbI OTJle/IbHBIe
npob Ha ripobenbl U
NyTaTe/bHbIe HETOYHOCTHU
cpeJbl TIpU
NIpOBeJleHUU
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MHKPOOHOJIOTH
yecKux paboT(

[IK-5.2. Ymeer | YMmeer
BBITIO/THATh
TepBUYHbIE
TIOCeBbI
0TOOpaHHBIX
npob Ha
MUTaTebHbIe
Cpe/ibl TIpu
TIPOBeJIeHNN
MUKPOOUO/IOTH

yeCcKux padboT(

YMmeHus He
TOJTHOCTBIO
chopMUPOBaHbI

YmeHus He
cchopmMUpOBaHbI

Ymenus
MOJTHOCTBIO
cchopMUpPOBaHbI

YMeHus B
OCHOBHOM
chopMrpOBaHbI

[TK-5.3.
Bnapgeer

Bnageer
HaBbIKaMU
BBITIO/THSTh
MepBUYHbIE
TTOCEBBI
0TOOpaHHBIX
npob Ha
MUTaTebHbIe
cpeibl TIpu
MIPOBeJIeHNN
MUKPOOUO/IOTH
yecKux padboT(

Bnanenue
HaBbIKaMU He
cchopmMupoBaHO

Bnanenue
HaBbIKAMH
HeyBepeHHOoe

Bagenue
HaBbIKaMH
yBepeHHOe

Bnanenue
HaBbIKaMU B
OCHOBHOM
cchopMHpOBaHO

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

nporpaMmMe  HMHAUKATOPaMH

JOCTIDKEHHSI  KOMIIeTeHI[H.

METOAI/I‘-IECKI/IE MdTepHaJibl,

ornpeae/adA0IIue nmpoueaypbl OIf¢eHUBAHUSA pe3y/ibTaTOB Oﬁy'-[EHI/Iﬂ o AucCIuIlI/ImHe.

KO,IL N HaMMEeHOBdHUHe

Pe3ynbraThl 00y4eHus 1o

OLIEHOI-IHBIE cpencTBa

WH/JVKaTOpa JOCTKEeHUs JUCLIUTIINHE
KOMIIeTeHL|UU
[1IK-1.1. 3Haer HayuHo-uccniefoBaresbckue TectupoBanue
nosieBble U 1abopaTopHble
Gronornyeckre paboTs
[TIK-1.2. Y™meer IIpyMeHATH Ha NpakTHKe npueMsl | KoHCekT

COCTaBJIeHUsT HAyUHO-
TeXHUUECKUX OTUETOB, 0030pOB,
aHaJIUTAYECKUX KapT U
TTOSICHUTE/ILHBIX 3alIHCOK,
aHa/IM3UPOBaTh

IIK-1.3. Bnageet

HaBbikamu IIPUMEHSATHb Hd
IMMPpAaKTHKe IIpUeMbl COCTaB/I€EHUSA
HdyYHO-T€XHUUYECKHUX OTUETOB,
0630p0B, dHAJIMTUYECKHX KapT U
IOSACHUTEJIbHBIX 3aIlMCOK,

Ketic-3amanust, JlabopaTopHast
pabora
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dHa/IM3MPOBATh

[TK-2.1. 3Haet MeTobl MOHUTOPUHTA TectupoBanue
COCTOSIHUSI OKPY>KaroILer cpefibl C
TIpUMeHeHreM
MIPUPOA00XPAHHBIX TEXHOIOTUH

[1K-2.2. ¥Ymeer Ocy11ecTB/IATH MOHUTOPUHT Koncriekr

COCTOSIHUS OKPY>KarolLeil cpefibl C
TipYMeHeHreM
NIPHUPOZI00XPaHHBIX TEXHOIOTHI

IIK-2.3. Bnageet

Criocobamu oCyIIieCTB/I€HUS
MOHHUTOPUHIA COCTOSIHUS
OKpy»Katollleli cpejibl C
TIpUMeHeHUEeM
TIPHUPO/IO0XPAHHBIX TEXHOJIOTHH

Ketic-3amanust, JlabopaTopHast
pabora

[TK-5.1. 3uaet

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

TectupoBaHue

I[TK-5.2. YmeeT

YMeeT BBITIO/THATH IT€PBUYUHbBIE
MOCEeBbI OTOOpaHHBIX P06 Ha
TIUTaTe/IbHbIE CPeZIbI TIPH
TIPOBeIeHUU
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/IOrHYecKUxX paboT(

JIabopartopHas 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 (hOPMBbI

a) TeTPaKOKKH

6) GaLIIBI

B) CTa(U/IOKOKKHU
T') CIIUPOXEThI

TeCTOBble 3aJlaHHsl BKJIFOUAIOT TeCThbl 3aKPbITOrO TUIa (C OJHUM
Ha YCTaHOBJIEHWM II0C/Ie[j0BaTeJIbHOCTU M Ha yCTaHOBJIEHHe
cooTBeTcTBUs. OlleHKa 3a BBINOJIHEHWE TeCTOBBIX 3a/laHUM BBICTAB/IsAeTCS HAa OCHOBAaHWU IIPOLiEeHTa
3alaHUM, BBITIOJTHEHHBIX CTYAE€HTAaMHd B TIPOLIECCEe TPOXOKIEHUS TIPOMEKXYTOUHOTO M PYyOeXHOTO




a) capLUHbI
6) rpubsI

B) BOJOpPOC/IU
I') pacTeHust

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

OrmrcaHre MeTOAWKH OLieHWBaHMS BBITTOTHEHMS TECTOBBIX 3a/laHMi: Ol|eHKa 3a BbITIOJTHEHUE TeCTOBbIX
3a/laHUI CTaBUTCS HA OCHOBAHWU TI0/iCUeTa MPOLeHTa MPaBU/IbHO BBIITOJIHEHHBIX TECTOBBIX 3a/JaHUM.
Kpurepuu onenku (B 6aniax):

- 9-10 6anI0B BBICTAB/ISETCS CTYAEHTY, €CJTH MPOLIEHT MPABUIHLHO BBITTOJTHEHHBIX TECTOBBIX 3a[JaHUN
coctaBisieT 81 — 100 %;

- 7-8 6anIoB BBICTABJISIETCS CTY/IEHTY, €C/IA TIPOLIEHT TPAaBU/IBHO BBITIOJTHEHHBIX TeCTOBBIX 3alaHUM
cocrtasisieT 61 — 80 %;

- 4-6 6anUIOB BBICTABJISIETCS CTY/IEHTY, €C/TA TIPOLIEHT TIPAaBU/IBHO BBITIOJTHEHHBIX T€CTOBBIX 3alaHUI
cocrtaBnsieT 41 — 60 %;

- 0 4 6aJINIoB BBICTABJISIETCS CTYAEHTY, eCJTH MPOLIEHT MPABU/ILHO BBITTOJTHEHHBIX TeCTOBBIX 3aJjaHUN
coctaBnsieT 40 %;

Keilic-3ajanusn

Omnucanue Keiic-3aZlaHWI: Kelc-3aJjaHue TIpeJcTaB/sieT COOOM CUTYal[MOHHYIO 3aj/jauy, TpeOyrolyro
OCMBIC/IeHUs, aHa/IM3a, a 3aTeM pellleHus1. PellieHre KelC-3a/laHus OJDKHO OBITh apryMeHTHPOBAHHBIM,
COJlep>KaThb MOSICHEeHUS.

1. CTpoeHue K/IETOUHOM CTEHKH, KaKOro THTa OakTepuil (rpaMIIoIOKUTETbHBIX WA TPaMM
OTpHULIaTeIbHbIX) TIPe/ICTaB/IeHO Ha pucyHKe. OO03HaubTe BCe UaCTU KJI€TOUHOW CTEHKHU.

a) benKu 1)
0) TeiixoeBble KUCIOThI 2)
B) [UTOI/Ia3MaTHUeCKasi MeMOpaHa 3)
I') MeNTUA0TTMKaH 4)

2CTpoeHue K/IeTOUHOM CTEHKH KaKoro TUTa OakTepuii (rpaMIoIOKUTEIbHBIX WU FPaMM
OTpULIAaTeTbHBIX) TIPe/ICTaB/IeHO Ha pUCyHKe. O0O03HaubTe BCe UaCTU KJIeTOUHOW CTEHKHU.

a) monMcaxapu/bl 1)
0) MUIU BT 2)
B) Hapy>kHasi MeMOpaHa 3)
T') NenTU/I0T/TMKaH 4)
) UMTOIUIa3MaThyeckasi MeMOpaHa 5)
e) 6esiku 6)

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

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

MeToauueckre MaTepuasbl, ONpe/ie/sitoliye TpoLeAypy OLleHMBaHKS BbITIOHEHUs KelC-3ajaHui

OmucaHue MeTOAWKU OLIeHWBaHMS: TIPU OLIeHKe pPellleHus Kelc-3aZiaHnsl Haubosblliee BHUMaHHe JI0/KHO
OBbITH yZIe/IeHO TOMY, HACKOJILKO TIOJTHO PAaCKPBITO COZIep)KaHMe MaTepuara, YeTKO U MPABUILHO JaHbI JIU
orpe/iesieHusi, paCKPbITO CO/iePyKaHue TIOHSATHH, BEPHO JIM UCTOIb30BaHbl HAyUHbIe TEPMUHBI,
WCII0J/1b30BaHbl /I apryMeHTUPOBaHHbIe [J0Ka3aTeIbCTBa, OMbIT JAeITe/IbHOCTU, UCI0/Ib30BaHbI JIU paHee
niprobpeTeHHbIe 3HAHUSI, PACKPBITHI JI1 IPUYUHHO-C/IeZICTBEHHBIE CBSI3U, HACKOJILKO BBICOK YPOBEHb
yMeHUsI OTlepUPOBaHUSI HAyYHbIMU KaTeropusiMu, aHa/in3a nHGopMaliuu, BiajieHrs HaBbIKaMu

TIPAKTUUe CKOU J1esiTeIbHOCTH.

Kpurtepuu oueHkH (B 6a/1ax) (70/DKHBI CTPOTO COOTBETCTBOBATh PEHTHHT T/IaHY 110 MaKC. U MUH.
KOTMY. 6asijioB U TOJIBKO /IJISl T€X, KTO YUUTCS C MCII0/Tb30BaHHEM MOAY/TbHO-PEUTUHTOBOM CUCTEMBbI
00y4eHUs ¥ OLIEHKU yCIIeBaéMOCTH CTY/I€HTOB):

- 2 Gasuia BBICTAB/ISIETCS CTY/I€HTY, eC/IU 3a[jJaHKe TPaMOTHO TIPOAHaTM3UPOBAHO, YCTaHOB/IEHbI
TIPUYMHHO-CJIe/ICTBEHHbBIE CBSI3U, IEMOHCTPUPYIOTCS yMEHUs1 paboTaTh C MCTOUHUKAaMH UH(MOpPMaLWH,
B/Ia/leHre HaBbIKaMU MPAKTUUeCKOM /lesTellbHOCTH, Hal/leHO ONTUMa/lbHOe pellleHre Kelic-3a/laHue;

- 1 Gasu1 BBICTAB/ISETCS CTY/IEHTY, €C/TH 3a/jJaHKe TIPOaHaTM3UPOBAHO MOBEPXHOCTHO, HE YCTaHOB/IEHbI
TIPUYMHHO-C/Ie[ICTBEHHbBIE CBSI3H, IEMOHCTPUPYIOTCS Cabble yMmeHUs paboTaTh C MCTOUHUKAMUA
vHbOopMalK, HeyBepeHHOe BilafleHre HaBbIKaMU MPaKTUUeCKoM esITeJIbHOCTU, HalifieHO pellieHue Kelic-
3a/jaHusi, HO UMeeT 3HaUUTe/IbHble He/I0UeThl;

- 0 6asIoB BHICTAB/SAETCS CTY[EHTY, €C/U 3a/laHKe He MTPoaHa/TM3UPOBaHO, He YCTaHOB/IEHbI TPUUHUHHO-
CJle/ICTBEHHbIE CBSI3U, JeMOHCTPUPYETCS OTCYTCTBUE YMeHHs paboTaTh C MCTOUHUKAaMU UH(POPMaLiH, He
cchopMUPOBaHbI HABLIKY TIPAKTUUECKOU JIesiTe/IbHOCTH, pellleHre Kelc-3alaHust He Hali/leHo.

Koncnekr

[TpeameT ¥ MeTOZBI MUKPOOHO/IOTHH.

MeTo/ip1 KTacCHUeCKOM MUKPOOUOIOTHH.

YuacTrve MUKPOOPraHM3MOB B MUHEpPa/IU3aLiii OpraHruueCKUX BeleCTB, Pery/siliii ra30Boro cocraBa
aTMoc@ephl, B OUMCTKe OKpY)Karolllei cpe/ibl OT TOKCUYHBIX BellleCTB B MO/iep>KaHre TI040PoAUs
TIOUBBI, B 00pa30BaHUe IM0JIe3HBIX UCKOTIAéMbIX, B TIOTyYeHUH KOPMOBBIX U MMHUIIIEBBIX TIPOYKTOB,
TOIUIMBA, XMMHUYEeCKMUX PeaKTUBOB U JIeKapCTBEHHbIX Mperaparos.

Hcmopuueckuli ouepk.

Pazsumue mukpobuonozuu 6 20 cmonemuu. IlepcrieKTUBBI pa3BUTHS MUKPOOHUO/IOTHN B 21 CTONETHH.
PemieHue r106abHBIX MPo6ieM 1Mo ctabuin3army 6aKTepusiMU Ta30BOTO COCTaBa aTMoChephbl 3eMiTH,
OXpaHa OKpY»Karollel cpe/ibl, HelIOCPeICTBEHHOE yJyacTHe B pellieHue MPOJ0BOIbCTBEHHBIX,
MeZULIMHCKUX U SHepreTHUecKrx rnpobieM yesioBeueCTBa.

CTpyKTypHasi opraHui3aliusi MpoKapyuoTHOM K/eTKU. [leneHre, pa3MHO)KeHHe, KYJIbTUBUPOBaHKS
MHUKDPOOPTaHH3MOB.

CX0/CTBO ¥ pa3/iuKie B OPraHU3alu KJIeTOK 3YKapuoT U MPoKapruoT. OcoOeHHOCTH OpraHu3aliin
MHKPOCKOITUUeCKMX TPUOOB, BOJOPOC/IEH, TpoCcTerx. OTCYTCTBUE K/IETOUHOW CTPYKTYPhI Y BUPYCOB.
CTpyKTypa BUPDHOHOB.

Mopdosnorusi, yITpacTpyKTypa, MaKpOMOJIEKY/IsIpHasi OpraHu3aLiuist KJIeTOK IPOKapHoT.
Mopdosnornueckoe pazHoobpasue. OIHOK/IETOUHbIE 1 MHOTOKJ/IETOUHBIe (HUTYAThIe, MeLUIUabHbIe)
(opmbl. CTPYKTYpHBIE pa3/TUuus TPAMITOJIOKHUTETbHBIX M IPaMOTPHILIATe/TbHBIX OAaKTePUH 1 apXei.
Oo6pa3oBanue L-hopmM, chepornioB, IPOTOIIACTOR.

[ToBepXHOCTHBIE CTPYKTYPBHI.

[MToaBWKHOCTb GaKTepUaTbHBIX KIETOK.

Mem6paHHbIH arrapat. Oco6eHHOCTH TPAHCIIOPTA BeIeCTB y OaKTepuii U MeXaHU3MBI,
obecreurBaroliie 00MeH BellleCTB C OKPY)KArOILel Cpe/oi.

[TuTtonia3ma GakTepyasbHOU KJIETKH. BHYTpHUIIa3MaTHueCcKre BKTFOUEHUS.
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JeneHue knemku u cnocobbl pasMHO}CeHUsI MUKPOOP2AHU3MOS.

METO,[[I/I‘-IECKI/IE MaTepHdJibl, OIpeJesIdrolre Ipoueaypy oOLeHHMBAHWA BBITTO/THEHHSA KOHCIIEKTA

Onucanve MeTOAWKM OLeHWBAHWS: IPU OL|eHKe BBINIOJIHEHUsS CTYZIeHTOM KOHCIIeKTa MaKCHMaJlbHoe
BHHMaHUe c/lefyeT yAe/sTb CAeyIOIIUM aclieKTaM: KpPaTKOCTb (KOHCIIEKT OPUEHTHPOBOYHO He [0JDKEH
TpeBbIIaTh 1/8 OT MepBUYHOTO TEKCTa); SICHOCTh, YETKOCTh CTPYKTYPHI Marepuasa, uTo obecrieurBaer
ero ObICTPOe CUMTBhIBAaHKWE, CXBAThIBaHKE O0II[el JIOTUKH | T. /I.; HayyHasi KOPPEKTHOCThb; OPUTMHATbHOCTh
WHMBH/yalbHOW 00pab0oTKM Marepuasa (Hajnure BOIPOCOB, COOCTBEHHBIX CY)K/€HUM, CBOMX CUMBOJIOB
M 3HAaKOB U T. [.); aApecHOCTb (UéTkoe (PUKCHPOBAHHWE BBIXOJHBIX J[aHHBIX, YyKa3aHWe CTpaHML]
LIUTUPOBaHUS U OTZE/IbHbIX [0JIOKEHUH).

Kpurepuu orjeHKH 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/bHbBIX
TI0JIO)KEHUH.

4 6an. - KoHcnekr He mpeBbiiaeT 1/8 OT MepBUYHOTO TEKCTa, MUMeeT UETKYIO CTPYKTYpy MarepHara,
V3/I0)KEH SICHBIM $SI3bIKOM, (DaKThbl IIpUBe/ieHHbIe B KOHCIIEKTe HAyUHO KOPPEKTHBI; KOHCIIEKT He COJEeP)KUT
coOCTBeHHBIE BOTPOCHI, CY>KJeHHs], yKa3aHbl He TIOHbIEe BBIXOAHBIE IaHHbIEe, CTPAHULIBI LIMTUPOBAHUS U
OT/ZieJIbHBIX TT0/I0XKEHUM.

3 Gan. - KoHcriekt He mpeBbiiiaeT 1/8 OT MepBUYHOTO TeKCTa, MaTepuasn He CTPYKTYPHPOBaH, (aKThl
TpUBE/IeHHbIe B KOHCIIEKTe HAYYHO KOPPEKTHBI; KOHCIIEKT He CO/IEP)KUT COOCTBEHHBbIE BOIPOCHI,
CY’KZeHUsl, He yKa3aHbl BbIXOJHbIE [JaHHbIe, CTPAHULIbI LIMTUPOBAHUS M OTZe/IbHBIX TO/IoKeHu.1 Bart. -
KoHcnekr npeBsbiiaeT 1/8 oT nepBUYHOTrO TeKCTa, MaTepuaa He CTPYKTYPUPOBaH, (PakThl IPUBE/IeHHbIE B
KOHCITeKTe HayuyHO KOPPEKTHbBI; KOHCIIEKT He COJeP>KUT COOCTBEHHBIE BOIPOCHI, CY)KJEHHs, He YKa3aHbl
BBIXO/JHbIE JJAHHbIE, CTPAHULIbI IUTUPOBAHUS U OTJE/IbHBIX MTOJI0KEHUM.

JIaGopaTropHasi padoTa

JlaboparopHasi pabora Ne 1
YcrpoiictBo MUKpOcKomna. TexHHKa MPUTroTOB/IeHUs U MUKPOCKOMUPOBaUsl BUTA/TBHBIX
MpenaparoB MHKPOOHBIX KY/IbTYP

ITesib paboThI: 3HAKOMCTBO C MeTOZJaMUA MHUKDPOCKOTTMUYeCKOTO MCC/Ie/[0BaHKsI MUKPOOPTraHU3MOB U
OCHOBHBIMH ITPUE€MaMH MUKPOCKOTTPOBaHHsL. OCBOUTH METOUKH TTPUTOTOBJIEHHS TTPeIapaToB KUBbBIX U
(DPMKCHPOBAHHBIX KJIETOK OMO/IOTMUeCKUX 00BEKTOB.

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

Xop paboTbl

1. [Mo3Hakomumbcs ¢ npasuaamu pabombl 8 MUKpobuono2uieckol sabopamopuu.

IIpasuna pabombi 8 Mukpobuono2uueckoti rabopamopuu

B mukpobuonornueckoii 1aboparopun paboTaroT B OesbIX XanaTax, [1arnoJykax Wi KocbiHKax. Ha
pabouem MecTe He 0/DKHO OBITh JIUIITHUX MpeMeTOB. Bce MpuHa/ieXXHOCTH pacriosiararT Ha
orpefiesleHHbIX MecTax. [1pr paboTe cO CMMPTOBKaMM OCTEPErarTCs BOCTI/IAMEHEeHHs TTapoB CITUPTa U
JPYTHX TIPeJMETOB.

[Tpu BocmylaMeHeHHH BaTHBIX MMPOOOK Ha HUX He [YIOT, TaK Kak 3TO YCH/IMBaeT rOpeHue, a HaKpbIBAlOT
TIO/IOTEeHLIEM.

MukpobHasi Macca He [JO/DKHA 3arpsi3HATh PYKH, CTOM U OKPY Karoliie rpeMeTsl. [1eTu, ursl mocie
Ka>KJIOT0 COMPUKOCHOBEHHSI C MUKPOOPTaHU3MaMH TIPOKHUTat0T B IJIAMEHU TOPEJTKU U CTaBST B
CIieLabHbINA TaTtuB. [IpomBIIyIOCS MUKPOOHYO B3BECh 00€3BPeXUBAIOT, UCIIO/B3YS
Je3uHULMpYIoLUe cpeAcTBa. [IpeMeTHbIe ¥ TTOKPOBHBIE CTeK/Ia Moc/ie paboThI TIIaTelbHO MOIOT C
MBIJIOM B TIPOTOUHO# Bozie. B maboparopuu He pa3peliaeTcsi eCTh, MUTb, MHOTO XO/UTb, BHOCUTD B Hee
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NoCcTopoHHKe TipeaMeT. KaTeropuuecku 3arnperraeTcsi BRIHOCUTh MUKPOOHBIE KY/IBTYPBI 3a TTpeZiesibl
71abopaTopHOTo MOMeLIeH .

CnepyeT cTporo cob/roAaTh TMUHYIO TUTHEHY - TIIAaTeabHO [e3UH(UIPOBATh U MBITh PYKH C MBIJIOM
TI0C/Ie OKOHYaHUs paboThI.

B >KypHasie 110 TexHHKe 0e30MacHOCTH CTYZIeHThI U MPeroJaBaTe/y Ae/latoT 3aMrch O POBejeHNH
WHCTPYKTa)ka 51 03HAKOMJIEHHH C PEXXUMOM paboThl B labopaTopum.

[TpuroToBUTH Npemnaparkl >KUBBIX Ky/JIBTYP MUKPOOPTaHHU3MOB C 1]eJIbI0 U3yUeHHs MX pa3MepoB, (hopMmbl,
CTPYKTYPBI, TIOABM>KHOCTH, XapaKTepa pa3MHOKEeHUsI, OTHOIIEHUS K/IeTOK K Pa3/IMUHBIM XMMUYeCKUM
pasapakuTesiM. MUKpPOOPraHU3MbI B 3THX TperapaTax MOXKHO IOJjBepraTh NPMKA3HEHHOW OKpackKe.

1. TexHuka oTOOpa YHUCTHIX KY/ILTYp MUKPOOPTaHU3MOB

Ot160p P06 YKCTBIX KyJABTYP MUKPOOPTaHU3MOB, KOTOPbIE PACTyT Ha MOBEPXHOCTH TVIOTHOM CPebl UK
B JKH/JKOU Cpejie IPOBOJSAT C/IeAyHOLM obpa3om:

1. 3axuraroT ra3oByro FOpeJiKy.

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

3. BakTepHro/orMuecKyro MeT/Ir, HaXOAAIIYIOCS B TIPAaBOH pyKe, BEPTHKAIBHO MPOXKUTAIOT B BEpXHEH
YaCTH TJIaMeHH JI0OKpacHa, 3aTeM TOPU30HTAIBHO OOXKUTAOT TPUMBIKAIOIIYO0 K Hel 4acTh
neT/ie/iepykareis.

4. Mwu3uHLeM U Oe3bIMSIHHBIM T1a/IbLIeM ITPABOU PYKH MPYDKUMAIOT K JIaZIOHN HAPY>KHYIO YacTb
BaTHOM MPOOKH, BO/IM3M MJITaMEHU BLIHUMAIOT €€ 13 NMPOOUPKHU U, iep)Ka B TaKOM TI0JIOXKEHUH, He
KacasiCb OKPY’KaroIL[X TIPeMeTOB, Kpasi OTKPHITOM MPOOKK 1 BHYTPEHHEH 4aCTH BaTHOW MPOOKH
00XKWTaloT B MJIAMEHH TOPEJIKH.

5. CTepu/bHYIO METII0 OCTOPOKHO BBOZST B MPOOUPKY C Ky/IbTYPOd, COTIPUKACAIOTCSI CO CTEHKOM
TIPOOUPKY [I/Ts1 OXJIXKAEHUSI KUKOCTU C K/IeTKaMH. BbIHUMast TIeT/TI0 U3 POOUPKH, CIeJsT 3a
TeM, yToObI OTOOPAHHBIM MaTepuas He Kacasicsi CTEHOK IMPOOUPKH U MeT/Isl He OKa3asiach HaJ
TJIaMeHeM TOpeJTKH.

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

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

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

1. Ha uucroe u 06e3KupeHHOE TIpeZIMETHOE CTEKJIO B Karllio CTePU/ILHOM BOZOTIPOBO/IHOM BOJbI,
CTEPWIHLHOTO (PM3UOIOTUUYECKOTO PACTBOPA Wi Oy/ibOHa OAaKTePHOIOTHYECKOU TIeT/Ield BHOCST
VCCIeyeMyto Ky/bTypY, PABHOMEDHO pacripejienisisi ee B kuakoctu. Eciu nccnenyemblie
MHUKDPOOPTaHu3MbI (baKTepyu, JPOXOKKU) HAXOAATCS B )KUAKOU CpeJie, TO Ha TPeJMeTHOe CTEKJI0
HAHOCSIT Karyllo MUKPOOHOM cycrieH3un (B3Becr) 6e3 no6aBieHust TIPY 3TOM XKUJKOCTH.
CycneH3uto 6epyT CTeK/ISTHHOM MMasouKoi Wi OaKTepHoIOTrHueCKoi reTen.

2. Tlpu uccienoBaHyy TpUOOB 13 TTPOOMPKH C UMCTOM KY/IBTYpoi OepeTcsi Hebosibiiioe KOIMueCTBO
MUIIEJTUS C TIOMOII[bI0 OaKTepHoIoruuecKol et B popMe OyKB «I'» He Hapyliast ero
CTPYKTYPbl, MULIeJIMM Ha MPeJMETHOM CTeKJIe OCTOPOXKHO PacILeryIsitoT NpernapoBajibHON UITION
(puc. 2), cTpeMsiCh KaK MOKHO JTyullle Pa3beJUHUTh TU(BI.

Ha nipegmMeTHOE CTEK/IO Ha Kpai Karli OIMyCTUTh peOpoM 1o, yIioM 45° TTIOKPOBHOE CTEKJIO H,
OCTOPOYXKHO HAKJIOHSISA, TIOJIOXKUTh €r0 Ha Karulio Tak, uToObl B Hell He 00pa30Ba/MCh My3bIPbKH BO37IyXa
(puc. 3). Karuito Hy>kHO OpaTh Tako BeJIMUMHBI, YTOOBI OHA 3aTlo/THs/Ia BCe TIPOCTPAHCTBO MEXAY
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TIOKPOBHBIM U TIPE/IMETHBIM CTEK/IaMH 1 He BBICTYTIajia 3a Kpasi TOKPOBHOTO CTeK/a. Ecm )KuakocTs
OyzieT HaHeceHa B U30bITKe, ee He0OX0MMO YJa/IUTh TPU IMOMOILM TI0/I0COK (PUIBTPOBAbHOM Oymari.
ITpueomoeneHue npenapama «8ucsuasl Kans»

1) B3s1Th CTeK/10 cOo NIM(OBAaHHON JTYHKOM.

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

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

Puc. 4 Cxema npuroToBiieHUs rperiapara «BUCsYas Karsi»:
[—IV — 3Tanbl IpUroToB/ieHus Tpernapara; / — npeJMeTHOe CTeKJIO C JIyHKOM;
2 — Karuig; 3 — IMOKPOBHOE CTEeKJIO.

4) TlpegMeTHOE CTEKJIO TTePEBEPHYTH JIYHKOW BHU3 M TIOMECTUTh Ha TIOKPOBHOE TakK, UTOOBI Karlisi HaXo-
JIWNach B L|eHTPe JIYHKU, He COMPUKacasiCh C ee KpasMH.

5) IIpegMeTHOE CTEK/IO JIETOHBKO MPHXKaTh K TIOKPOBHOMY U MepeBepHyTh. B 0Opa3oBaBLIeiics
repMeTHUeCKOM KaMepe Karuisi He BbIChIXaeT, UTO M03BoJisieT Hab/moAaTh 3a MUKPOOPTaHU3MaMH
TIPOZIOJKUTETLHOE BPeMsI.

2. ITpuroToBUTH (PUKCUPOBAHHBIN MperapaT MUKPOOPTaHU3MOB (JpOXiKeH, OakTepuii), B KOTOPBIX
TIpepBaHbl JKU3HEHHbIe TIPOLIeCChI, HO MOTHOCTBI0 COXPaHeHa TOHKast CTPYKTypa. [Ipy 3TOM BBITIO/HSIIOT
CJleIyroIIye orepalyu:

1. Ha neHTp uncToro 06e3>kKMpeHHOro NMpeZIMeTHOTO CTeK/Ia CTepUIbHOM TeT/iell HAaHOCAT Karuiio
CyCrie3ur MUKPOOPTaHW3MOB (eC/Ti B3BeCh C/IMIIIKOM I'ycTasi He0OX0MMO pasib0aBUTh
JIVCTU/UTUPOBAHHOM BOJOM).

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

TakiM 06pa30M, YTOGbI IpenapaT pacipese/ucs Ha IOl MpuMepHo 1-2 cm?.

3. TlomyyeHHbIM Ma30K BBICYLIMBaOT IIPY KOMHAaTHOW TemIiepaType Ha BO3Zyxe, II0J, JIaMIIOW U/Iu
BBICOKO Ha/| TJIaMeHeM TOpeJIKHU.

4. BbiCylIeHHbIM Ma30K (PUKCHUPYIOT TepMUUeCKUM WA XUMUYeCKUM CITocO60M. ITO TI03BOJIsIeT
YMEPTBUTH KIeTKM MUKPOOPTaHU3MOB U C/le/laTh UX 0e30MacHbIMH, IPOYHO 3aKPEeIUTh UX Ha
NipeZIMeTHOM CTeKJIe U C/ie/iaTh Ma30K Oosiee BOCIIPUMMYEMBIM K KpacuTesisiM (MepTBble K/IeTKU
OKpaIIMBaIOTCs JIyyllle ueM >KuBble). [1pu TepMuyeckoit 06paboTKe mperiapaT TPYKAbI IPOBO/ST
KPYTOBLIMH /IBIDKEHUSIMU uepe3 Hanbosiee rOpsUy0 YacThb IJITAMEHU TOPeJTKH, Jiepka MpeJMeTHOe
CTEK/IOM Ma3KOM BBepX, IT0OKa He BO3HUKHET OLyIlleHHe JIETKOrO OKeHUsI, eC/IU PUIOKUTD ero K
KHUCTU pyKW. HerocTaTouHo X0poIIo 3a)MKCUpOBaHHbIN Ma30K CMbIBAaeTCsl CO CTeK/1a PU
nocsieytoiei 00paboTke, a JyUTe/IbHAs TepMUYeCcKasi (PUKCAI[Usi MOYKET U3MEHUTh CTPYKTYDPY
MUKDOOHBIX K/1eTOK U UX opMy. XUMHUYeCKyto (hUKCaLi0 Ma3KOB OCYIIeCTB/ISIIOT MyTeM UX
NIOrpy>KeHus B cocyg, ¢ 96 Y%-HbIM 3TaHo/I0M Ha 15-20 MUH, C aL[eTOHOM Ha 5 MUH, CO CMeChbio 96
% -Horo sTaHosa u 40%-Horo ¢hopMasrHa (cooTHoleHue 95:5) Ha 2 MUH. U [Ip.

5. Ha oxnakaeHHbIN WK BbICYIIeHHBIN 3adMKCHPOBaHHbBIN MperapaT HAaHOCST HECKO/IBbKO 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 MCIO/b3yeMOT0 KpacHTesst).

6. Kpacurtenb CMBIBAIOT C TIPEIMETHOTO CTeKJIa C/1abol CTpyeid BOABI, TIOKa OHA He CTaHeT
GeciBeTHOM. [IpH 3TOM CTEKJIO /iepKaT B HAKJIOHHOM T10J/I0)KEHHUH HaJl JIOTKOM.

7. TlpemapaT MofACylIMBarOT (GUIBTPOBAbHON OyMaroi, KOTOPYI0 OCTOPOYKHO TIPUKJ/IaZBIBAIOT K
CTEeKJTy, ¥ JOCYLLIMBAIOT Ha BO3JyXe.

8. Ha okpaieHHbIl Ma30K HAHOCST Karllto UMMEePCHOHHOTO Mac/la ¥ pacCMaTpHBatroT Mpernapar ¢
o6wekTrBoM 90 rmm 100%. B ripaBU/IbHO OKpaIlieHHOM M XOPOIIIO IIPOMBITOM TIperiapare Ioje
3peHHs CBET/I0e U UKMCTOe, OKPALleHbI TOBKO K/IeTKM MUKPOOPTaHU3MOB.

1. TIpocMmoTpeTh MPUrOTOB/IEHHBIE TIperapaThl MUKPOOPraHU3MOB IO/, MUKPOCKOTIOM, COO/Ttofiast
CJIeIyFOIINI TIOPSIZIOK U TIPaBU/Ia POOOTHI C MUKPOCKOTIOM:

1. YcraHasnvBaroT paBUIbHOE OCBeLLjeHye T10JIs1 3peHHs] MUKPOCKoTa. [171s1 5Toro, CMOTps B OKYJISIp,
3epKaJIOM HarpaBJIsItoT JIyud CBeTa OT HaCTOJIbHOTO OCBeTUTessI B 00beKTHB. HacTpoiika
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10.

OCBeII|eHUsI TIPOU3BOAUTCS C 00beKTHBOM 8%, TIpy MpaBU/ILHOMN yCTAaHOBKE T10/1e 3peHHMs
MHKpOCKoTia OyzieT uMeTh (hopMy Kpyra, XOpOILIO ¥ PABHOMEPHO OCBEII|eHHOTO.
Ha npeiMeTHBIM CTOMMK MOMeIIal0T UCC/Ie[lyeMblii TiperiapaT 1 3aKperisitoT ero KiieMMaMH.

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

TI0/IOKeHUsT TyOyca, TIepeBofsT 00beKTHB C yBenuueHrnem 40* vmm 60,
Heob6x0o1M0O TTOMHUTD, UTO UeM MeHbIIIe YBeTUYeHHe 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* - okoj10 0,15 MM.

Ty6yc MHUKpPOCKOTIa OMyCKalOT BHU3 C MIOMOIL[BI0 MAaKPOMETPHUYECKOTO BUHTA, OCTOPOXKHO
Habmozast 3a 00beKTUBOM COOKY ¥ TIPUO/IM3UTD €T0 K Tperapary (He KacasiCh ero) Ha pacCTOsIHHE
MeHbIIIe pabouero. 3areMm, IJIsifisi B OKYJIsIp, TEM >Ke BUHTOM, Me/lJIeHHO Bpalljasi ero Ha cebs,
TIOIHUMAIOT TyOyC 0 TeX TI0p, MOKa B T10J1e 3peHHs He TIOSIBUTCSI M300paykeHre U3yuaeMoro
o0BeKTa.

[Tocrne sTOTO BpaljeHNeM MUKPOMETPHUYECKOTO BUHTA (DOKYCUPYIOT OOBEKTHB TakK, UTOOBI
n300pakeHue npeMeTa ObiI0 ueTKuM. [1pr paboTe ¢ UMMepCHOHHBIM 00BEKTUBOM Ha TIperiapar
Tpe/iBapUTeIbHO HAaHOCST Karulio KeZPOBOT0 Macya u, IisiAs COOKY, MakpoMeTpU4yeCKUM BUHTOM
OIYCKAlOT OCTOPOYKHO TyOyC MUKPOCKOTA TakK, YT0Obl 00BEKTHUB TIOTPY3HJICS B Karllio Macia.
3arem, 751 B OKYJ/ISIP, TEM ke BUHTOM OueHb MeJ/IeHHO MTOJHUMAI0T TyOyC 10 TexX Top, TIoKa He
yBUZST n300pakeHue. TouHyr (HOKYCHPOBKY MPOM3BOAST MUKPOMETPHUUECKUM BUHTOM.

I[Tpu cmMeHe 0OBEKTUBOB CreAyeT PeryIMpoBaTh HHTEHCUBHOCTh OCBELeHHsT paCCMaTpPUBaeMOro
00BEKTa, >KeJlaeMyt0 CTeleHb OCBEI|eHHOCTH T0JTyYaloT, Oy CKast WY MOJHUMasi KOHZEHCOP.
I[Tpu npocmoTpe npernapara ¢ 06beKTHBOM 8X KOH/IEHCOP OMYyCKaloT, TPU Tiepexo/ie Ha 00BbeKTHUB
40X KOH/IeHCOP HeCKOJIbKO TIOHUMAIOT, a MpH paboTe ¢ 00beKTHBOM 90X KOHAEHCOP TIOAHUMAIOT
BBepX IOYTH [0 TIpejiesia.

[pemnapar pacCMaTpUBarOT B HECKOJILKMX MeCTax, MepeiBUrasi peJMeTHbIN CTOMK OOKOBBIMU
BuHTamHu. [1pu M3yueHnH mpernapara cjieflyeT Bce BpeMsi Me/i/IeHHO (B TipeiesiaX Mo-000poTa)
BpaIllaTh MUKPOBHHT I10 YaCOBOM CTPeJIKe U TIPOTUB Hee, YTOObI IPOCMOTPETh MPeAMET BO BCEH
TOJIIIe ¥ YCTaHOBUTH Ha (OKYC TO OMH, TO APYTOW Y4acTOK Tperapara.

[Tocne okoHYaHUsI pabOTHI CIeyeT CHATh Mperapar ¢ MpeMeTHOTO CTOJIUKA, OIyCTHTh
KOH/IEHCOP, MTOCTaBUTh MO, TyOyC 00beKTHB 8X, y/ja/uTh MITKON TKaHbI0 KIMMEPCUOHHOE MacJIo C
(poHTanbHOM JMH3B! 00beKTHBa 90X U yOpaTh MUKPOCKOT B QYT/ISP.

OdopmieHue padoTbl

K xaxzioMy rpernapary fiesiaeTcsi 3apyMCcOBKa: B KPYIVIOM I10/1e 3peHus U300paxkatoTcst (popMbl
MHUKPOOPraHu3MOB. PUCYHOK CONPOBOXKaeTcsl JaTUHCKUM Ha3BaHHMEeM MUKPOOpraHu3Ma, yKa3blBaeTcsi

yBeJIMYeHue.

3ajaHue /1A CaMOCTOATE/TbHOM PadoThI

1. W3yuuThb ycTpPONCTBO BHOIOrMUeCKOro MUKPOCKOTA U BU/Ibl MUKPOCKOTHH, UCTTO/b3Ys
TeopeTHUeCKni Marepuasn. Ha oCcHOBaHWMY M3yueHHOTO MaTepHasa 3aroHUTh Tab. 1.

Tabauya 1

XapakTepuCTHKa BU/JJ0B MUKPOCKOIHUU

Buz Mukpockonuu

[IpumeHeHue

Cy1[HOCTb
MeToza

Pa3speruaroiias
CII0COOHOCTH

MI/IKpOCKOHI/IH B TEMHOM
Iiosie

®a30BO-KOHTpaCTHas!

JIroMuHeCcLieHTHas

OeKTPOHHAs

KOHTPOJIBHBIE BOITPOCBI
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W3 KaKuX yacTeld COCTOUT MUKPOCKOI?
KakoBo Ha3HaueHHe Makpo- U MUKpPOMeTPUYeCKOro BUHTOB? Kak MMU I10/1b30BaThCs?

Ha3zoBwute pabouee paccTosiHHe TIPU MHKPOCKOTIMPOBaHKH C 00bekTHBaMu 8%, 40%, 90,
KaxkoBbI mpaBusia paboTbl C MUKPOCKOTIOM?
Kak perynupoBars CTereHb OCBelLlleHHOCTH Tperapara?
Kakue BU/Ibl MUKPOCKOITMHY BhI 3HaeTe.
[aiiTe xapakTepUCTUKY ()a30BO-KOHTPAaCTHOW MHUKPOCKOITUY.
B ueMm CyTb /IFOMUHECLIEHTHON MUKDPOCKOTIUU?
C Kakoi Lie/lbi0 PUMEHSIeTCSI MUKPOCKOITUSI B TEMHOM TMo71e?
. Kak mpuroToBuTh mpernaparbl MUKPOOPTraHU3MOB (TPUOO0B, APOXOKEH, OaKTepHii) THIIa
"pa3zaBieHHast Karisi'?
11. Kak npuroToBuTs fperaparbl MUKPOOPraHU3MOB "BUCsYas Karuis''?
12. Kak npurotoBuTh (PMKCUPOBaHHbIEe TIpernapaTbl MUKPOOPraHU3MOB?
13. [aiiTe CpaBHUTEbHYO XapaKTEePUCTHKY Pa3MepoB U (JOPM MUKPOCKOITMUECKUX TPUOOB, IPOAOKeH
1 OaKTepHit.

LONU A WNE

—_
(=)

MeTozrYeCcKre MaTepuasbl, OTIpeestolye TIPOLIeypy OLleHUBaHUsI 1abopaTOpHBIX paboT

JIabopaTopHbIe padoThI

OmucaHue MeTOAWKH OIleHUBAaHUS BBITIOJIHEHUsT /1ab0paTOpHBIX paboT: OIeHKAa 3a BBIMO/IHEHHWE
nabopaTopHBIX paboT CTAaBUTCS Ha OCHOBAaHWM 3HAHUSI TEOPETUYECKOrO Marepuasa 1o Teme paboThl,
YMEHUH W HaBBIKOB TIPUMEHEHUs] 3HAaHWM Ha TMpakTHWKe, pabOThI C 00OpyJZOBaHWEM, aHAJIU3UPOBAaTh
pe3ynbTaThl pabOoTHI.

Kpurepuu onesnku (B 6a/u1ax):

- 5 6a/IIOB BBICTAB/ISIETCS] CTYAEHTY, €C/TH IEMOHCTPUPYIOTCS 3HAHUS TEMBI, L[eJIU U 3a/iad 1abopaTopHOi
paboTel, Xozma paboThI, /AEMOHCTPUPYETCS TIOJTHOe 3HaHWe TeOpPeTHYeCcKOro Mmarepuana [0 Teme
naboparopHoii paboTel (B mporjecce O0OCY)KIeHHUs, TIPU OTBeTe Ha KOHTPOJIbHBbIE BOIPOCHI);
JNEeMOHCTPUPYIOTCSI YMEHHSI W HaBbIKM pabOThl C KOMIBIOTEPOM U TpadUuecKUMH pPeJaKTOpaMH,
TIpUMeHEeHUsI 3HaHUs Ha TPAKTHKe, aHa/In3a pe3y/IbTatoB pPaboThl U (YOPMYyIMPOBaHKE BBIBOZIOB, BJla/leHHe
HaBBIKaMU MPUK/IaJHOM /1€ Te/TbHOCTH;

- 4 6as1a BBICTAB/ISIETCS CTYAEHTY, €C/IA IEMOHCTPUPYIOTCS 3HAHUSI TeMBI, LI/ U 3afiad J1abopaTopHOM
paboTel, xofa paboThl, AEMOHCTPUPYETCS HeNo/JHOe 3HaHWe (DAaKTUUeCKOTO MaTepaga TI0 Teme
naboparopHoii paboTel (B mporjecce OOCY)KIeHHUs, TIPU OTBeTe Ha KOHTPOJIbHBbIE BOIPOCHI);
JEeMOHCTPUPYIOTCSI HEKOTOpble HEeIOCTaTKU yMeHHsl paboTaTh C C KOMITBIOTEPOM U rpaduyecKUMH
pe/lakTopaMH, TPUMEHATh 3HAHWsS Ha TPAKTHKe, HEJOCTaTKH BJ/afIeHHUs] HaBbIKAMM TPUKIIAZHOMN
JesITeTbHOCTA W CMOCOOHOCTM  aHA/IM3UPOBATh pe3y/bTaThl pabOThl, (OPMYJHUPOBATH BLIBOABI,
MIPOC/Ie)KUBATh PUUMHHO-C/IE/ICTBEHHBIE CBSI3U;

- 3 Oama BBICTABISETCS CTY[EHTY, €C/JU JAeMOHCTPUDYIOTCS HETO/Hble 3HaHWS I[eM W 3afad
naboparopHodi  paboTel, Xozma pabOThl, [[EMOHCTPUPYETCSI HETIOJIHOe, HECHUCTeMHOe 3HaHHe
TeOpPeTUYeCcKOTO0 Marepuasa 1Mo Teme jabopaTtopHoi paboTel (B Tiporiecce oOCY»KIeHUsI, TIPU OTBETe Ha
KOHTPOJIbHBIE BOIIPOCHI); IEMOHCTPHUPYIOTCSI 3aMeTHbIE HeZIOCTaTKU B YMEHHWH paboTaTh C KOMITbIOTEPOM
U rpadryecKMMU pelaKTOpaMH, TIPUMEHSITh 3HaHWs Ha TIPAaKTHKe, HeJOCTAaTOUHO B/ajieeT HaBbIKaMU
TIPUK/IaZIHOW JIeATeIbHOCTH, CIIOCOOHOCTBIO aHa/M3UPOBaTh pe3y/ibTaThl paboThl M (oOpMyTUpOBaTH
BBIBO/IbI, TIPOC/IE)KUBATh MPUUMHHO-CJIE/ICTBEHHBIE CBSI3U;

- 0-2 Gasnsa BBICTAB/SETCS CTY[EHTY, €C/IM IeMOHCTPUPYIOTCS TIOJTHOE W/ TIOUTU TIOJTHOE OTCYTCTBHE
3HAHW 1LIe/IM U 3a7ia4 JabopaTopHOM paboTh, X07ia PabOTHI, IEMOHCTPUPYETCS TTOJTHOE WM TIOUTH TIOJTHOE
OTCYTCTBHE 3HaHWsSI TEOPEeTHUECKOT0 Marepuasa 1o TeMe JiabopaTtopHoi paboThl (B Tipolecce
00CY>KJIeHHs, TIDH OTBeTe Ha KOHTPOJIbHbIE BOIIPOCHI); [€MOHCTPUPYIOTCS 3HAuWTe/bHbIE HEeJ0CTATKU
yMeHus1 paboTaTb C KOMITbIOTEDOM M rpadHMuecKMMU peJjaKTOpaMH, MPUMEHSTb 3HAaHHSI Ha TPaKTHKe,
B/IaJileHNs] HaBbIKaMU TIPUK/IQ[HOW ZIeATeNbHOCTH, CIIOCOOHOCTH aHA/TM3UPOBAaTh Pe3y/bTaThl pabOThl U
(hopMy/IMpOBaTh BLIBO/IBI, TIPOC/IEXKUBATE PUUUHHO-C/IE/ICTBEHHBIE CBSI3H.
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9K3aMeHaI[HOHHbIEe OW/IeThI

OK3ameH (3aueT) sIB/IsSIeTCsI OLIEHOUHBIM CPeZICTBOM /jisi BCEX 3TaroB OCBOeHHUs KomreTeHLy. CTpyKTypa
JK3aMeHalMOHHOTo OusieTta: B OmsieTe yka3biBaeTcs KadeJpa B paMKaxX Harpy3ku KOTODOM peanu3yeTcs
JaHHas1 AUCLUTUIMHA, opMa oOyueHus:, HarpaB/ieHre U MPodU/b MOJTOTOBKH, /laTa yTBEPXKAeHUsT; OuieT
MOJKET BK/TFOUaTh B cebsi TeopeTuueckuii(re) Borpoc(bl) ¥ MpakTHUeCKoe 3a/jaHue (Keic-3a/jaHue).

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

SR ol S

~

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 pa3BUTHSI MUKPOOHOMIOTHH.

Pa3Butue Mukpo6uosnoruu B 21 Beke: po6sieMbl, pelieHusl.

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

Oco6eHHOCTH OpraHu3ali MUKPOCKOIIHYeCKUX TPUO0B, BOJOPOC/IeH, TIPOCTENIIIMX.
Mopdoonorust npokaprot. Mopdonoruyeckoe pazHoobpasue. OZHOK/IETOUHbIE U MHOTOK/IETOUHbBIE
(HuTUaTHIE, MULIE/IMAJIbHBIE) (POPMBI.

CTpyKTypHBIe Pa3/IMu¥si TPAMITOIOKUTETbHBIX U TPAMOTPHUL{ATe/IbHBIX OaKTepHil.

CrpoeHuie U QyHKIMU KJIETOUHBIX CTEHOK I'PaMOTpHULIaTe/TbHbIX OaKTepUii: Hapy)KHasi MeMOpaHa,
MYPEeHHOBBIN CJI0H, IJ1a3MaTU4eCKoe MPOCTPaHCTBO.

CTpoeHue KIeTOYHbIX CTEHOK I'PaMITOJIOKUTeTbHbIX OakTepuid. Karicymna: ctpoeHue, GyHKLUM.
®dumbpuu (Tun): cTpoeHue, GyHKINH.

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

Llurornna3marrueckasi MemOpaHa, 0COOeHHOCTH ee COCTaBa U (PyHKLIWH.

Me3ocombl, BU/IbI, (DyHKLMU.

Oco6eHHOCTH TPaHCIIOPTa BeIeCTB Y OaKTepuii 1 MeXaHU3Mbl, 00ecIieurBarole 0OMeH BellecTB
C OKpYy>Karolliel cpejoi.

Lluroria3ma GakTepuanbHOW KJI€TKH, ee Posib U (DYHKLHA. XMMUUeCKHI COCTaB LIUTO30JIs1.
Pubocomel 6akTepranbHOTO TUTA, UX QyHKIMU. Pa3nuuust pubocom 3yKapuoT U NPOKapUOT.
Hykneonp (bakreprasbHasi XpoMoCOMa), ee CTpoeHHe, (PyHKLIUH.

[Tnasmuzbl Ux ponb U GyHKLMKU. BHyTpumia3MaTuyeckye BK/IHOUeHHs. 3aracHble BeljecTBa:
nonudocdats (BOMOTHH), MOIKMCaXapy/bl, MOMMAac/siHasi KUCI0Ta U Ap. VIX posb U QyHKLMH.
Henenuie 6akTeprasbHON KIeTKU U CIIOCOOBI Pa3MHOKeHHsI OPraHHU3MOB.

Oxk30crops! 6akTepuii. CTpoeHHe, CIIOpOpacIonoKeHne, QyHKIHH.

Bupychl, cTpyKTypa, B3auMO/|eHiCTBUE C KJIeTKOW X035IMHa, UX POJib B 3BOJIFOLIMU XKUBBIX
OpraHU3MOB.

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

l'enetvika npokapuot. [ToHsiTHE 0 TeHOTHITE U eHOTHTIe. MeXaHN3M pervIMKaLuKi OaKTepruanbHON
XPOMOCOMBI.

leHeTrKa MpokapuoT. PeKoMOMHALMM TeHeTHUeCKOro MaTepuasa: pernapars, Tpanchopmarius,
TPaHCAYKLS1, KOHbIOTaLMsl.

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

Ycnexu v epcrieKTUBbI TeHHOM UH)KEeHEePHUH.

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

OcHoBHbIe puoreHeTHYeCKUe TPyIirbl OakTepuii (1o Knaccudukarmu bepmxu)-1 rp.
OcHOBHBbIe pusIOreHeTHYeCKre rpyTibl bakTepuii (1o Kiaccudukanun bepmku)-11 rp.
OcHoBHbIe puioreHeTHUeCKUe TPyIIbl OakTepuii (Mo kKnaccudukarmu bepmku)-I11 rp.
OcHoBHBIe usIoreHeTHYeCKYe TPyIbl OakTepwii (1o knaccudukauyu bepmku)-1V rp.
OcHoBHbIe puioreHeTHUeCKUe TPyTIbl OakTepuii (Mo Knaccupukatmu bepmku)-VI rp.
OcHOBHBIe (usIoreHeTHYeCKUe TPymIisl 6akTepuii (1o knaccudukauyy bepmxkn)-VII rp.
OcHoBHbIe puoreHeTHYeCKUe TPyTinbl Oakrepuii (Mo Knaccudukarmu bepmku)-VIIIrp.
OcHOBHBIe (uIOreHeTHYeCKre TPymIiel bakTepuii (1o knaccudukauyy bepmkn)-1X rp.
OcHoBHbIe puoreHeTHYeCKUe TPyTinbl OakTepuit (Mo 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 (uIOreHeTHYeCKre rpymiibl 6akTepuii (1o knaccudukauyy bepmkun)-XI rp.
OcHoBHbIe uioreHeTHUeCKUe TPyIIbl OakTepuii (Mo kKnaccudpukauyu bepmku)-XII rp.
OcHoBHBIe pusIoreHeTHYeCKHe TpymIibl 6akTepuii (o knaccrudukauyy bepmpxn)-XIII rp.
OcHoBHbIe (uoreHeTHUeCKUe TPyIibl Oakrepuii (o Knaccudukarmu bepmku)-XIV rp.
OcHOBHBIe (HsIOreHeTHYeCKre TPyTbl bakTepuii (o knaccudukauyu bepmku)-XV rp.
OcHoBHbIe puoreHeTHYeCcKUe TPyTinel Oakrepuii (1o Knaccudukarmu bepmxu)-X VI rp.
OcHOBHBIe (usIoreHeTHYeCKye rpymIibel bakTepuii (o knaccudukauyu bepmkn)-XVII rp.
OcHoBHbIe (uioreHeTHUeCKUe TPyIIbI OakTepuii (Mo kKnaccudpukauyu bepmku)-X VIII rp.
OcHOBHBIe pusIOreHeTHYeCKre TPyl bakTepuii (Mo knaccudukauyu bepmkun)-XIX rp.
[TuTanre MUKpOOpraHU3MoB. [10TpeGHOCTH MPOKapUOT B MUTATe/IbHbIX3IeMeHTax U
MHKpO3/1eMeHTaX. VICTOUHNKHM OMOTeHHBIX 71eMeHTOB. PaKTophI pocTa.

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

Turel uTanus 6akrepuii. dotorpodsl, xeMoTpodsl. [IpeacTaBuTe v TPy,

Tune! nutanus 6akTepuii. ABTOTpO(BI, TeTepoTpodbl. I1pescTaBrTe/M TPy,

Criocobb1 obecrieueHust SHeprueil. JK30reHHbIe U SH/I0TeHHbIe OKHCIIsieMble CyOCcTpaThl. JJOHOPbI
371eKTPOHOB. [1epeH0CUYMKY 37IeKTPOHOB M 3/IEKTPOTPAHCIIOPTHBIE CUCTEMBI: UX 0COOEHHOCTH Y
pa3/InYHbIX MUKpoopranu3moB.Poib AT®, criocobrl ee 06pa3oBaHusi.

Bpoxenue. OnpeziesieHre IOHATHS «OpoykeHUe». [1yTH cOpaXKMBaHUSYT/IEBOZAOB U IPYTHX
OpraHUYeCKHX BEILeCTB.

MoJiouHOKHCITbIe, TOMO- U TeTepodepMeHTaTuBHOE OpokeHue. [IpescTaBuTeny, ux
XapaKTepUCTHKaA.

MacnsiHoKHCI0e, TIPOTTMOHOBOKHC/IOe MyPaBBHUHOKHC/IOE, CTIMPTOBOE U IPyTHe BUZbI OpPOXKeHUs!.
[IpencraBuTeNN X, XapaKTePUCTHKA.

AspobHoe gpixanue. [TosHOe 1 HeroHOe OKKCIeHue cyocrpara. @opmbl yuacTust
MOJIEKY/ISIPHOTO KUC/IOPO/ia B OKUC/IEHHH, POJb LIMK/Ia TPUKapOOHOBBIXKUCTOT. [IpeacraBuTenu
XapaKTepUCTHKAa MUKPOOPTaHU3MOB, OCYIIeCTBISIOINX a3po0HOe OKuc/ieHre Oe/TKoB, YI/IeBO/IOB,
YIJIeBOJ0PO/IOB.

MeTtunorpodsl. OKuC/IeHre HeopraHMYeCKUX CyOCTpaToB: BOCCTAHOB/IEHHE COeJMHEeHNH Cepbl,
a3oTa, >keJsie3a, MOJIeKY/IIPHOIO BOJOPOAA U Jip.

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

AmnaspobHoe apixaHue. OnpesiesieHre TIOHATUS « AHa3pobHOoe JbixaHre».JloHOPbI U aKLIeNITOPbI
3JIEKTPOHOB.

MuKpoopraHu3Mbl BOCCTAHOBUTE/YM HUTPATOB U IPYTUX COeIMHeHUH a30Ta.
Cynb¢hoBoCCTaHaBMMBAIOIIME Y CEPOBOCCTAaHABIMBAIOIIME OaKTepyu.

dotocunTe3. OcobeHHOCTH (HOTOCUHTE3a Y TIPOKApUOT. [IMrMeHThI, UX JoKanu3auys. JJoOHOpEI
3JIeKTPOHOB, 3/IEKTPOHHOTPAHCIIOPTHaA Liernb. PoToCHHTe3

brocuHTeTMUECKME NpoLiecChl. ACCUMUIISALIUA YIIEKUC/IOTHI aBTOTPO(GHBIMU Y TeTepOTPO(HBIMU
MUKPOOpPraH1u3MaMH.

brocuHTeTHUeCKYe MpoLiecchl. YCBOeHHe coefiIMHeHUH a3oTa. dukcalus atMoc(epHOro a3ora.
CB0OOHOXXMBYIIE 1 CAMOMOTHYECKHEe a30T(PUKCATOPBHI.

Bnusinue akTopoB BHellIHel cpeZibl HA MUKPOOpraHu3mbl. OTHOIIEHHe K TeMIleparype, Bare,
pH cpegpl, KMUCI0pPOAY, TYYUCTOM SHEPTUH, XMMUUYECKUM (paKTopam Cpejibl.

buoxrmunyueckas feqaTelbHOCTb MUKPOOPTraHM3MOB. YUacTHe MUKPOOPraHU3MOB B
OroXMMHUUeCKUX MK/IaX COeJUHEeHHUN YIepo/a, a30Ta, Cephl U JPYrUX 37IeMeHTOB.
Tpodurueckue CBs3U B Pa3/IMUHBIX COOOIIeCTBaX MUKPOOPTaHU3MOB,

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

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

MeTtoabl crepunvsanuu. [IutarenbHble cpesbl.

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

72. Tunbl 6poxkennsi. CIMPTOBOE, MOJIOUHOKHMCIIOE, MaC/ITHOKUC/IOe OpokeHre. CriocoObl
oripefiesieHUs OaKTepuii, BbI3bIBAIOIINX OpoXKeHHe.

73. YKCyCHOKHC/IbIe OaKTepHu, UX MOTyYeHHe U oTpe/iesieHre.

74. MUKpoOpraH13Mbl, y4acTBYIOIIIMe B KDyTOBOPOTE a30Ta B IIPUPO/ie: aMMOHH(ULIMPYIOLL1E,
HUTPOGHULMPYIOLHe, IeHUTPU(DUIpYIoIIre OaKTepuu, UX ToMyueHre U OTpe/ie/ieHre

O6pa3er] ’K3aMeHaIMOHHOTO OusieTa

MWHOBPHAYKU P®
OENEPAJIBHOE 'OCYOJAPCTBEHHOE BIO/DKETHOE
OBPA3OBATEJIBHOE YUPEXIEHWE BBICIIEI'O OBPA3OBAHUA
«YOUMCKNI YHUBEPCUTET HAYKU 1 TEXHOJIOT'MI1»
BUPCKNU ®UJIVAJTT YYHuT
Kadeznpa 6uonoruu, 3K0/0ruu U XUMHUA

Hucrprza: Hayka o 6uopasHoobpasuu: Kypcossle sk3amenb1 20__-20__T.
MUKPOOUOJIOTHST U BUPYCOJIOTHS Haripasnenue 06.03.01 buosnorus
O4HO-3a04Hast opma 0OyueHUs [Tpoduns: bromeauiiHa

3 Kypc 5 cemecTp

JK3aMeHaIrMoHHbIH OuteT Ne 1
1. Wcropusi pa3BUTHSI MUKPOOHOIOTHIH.
2. OcHoOBHBbIe puoreHeTHYeCKHe rpymIibl bakTepuii (1o knaccuukaumu bepmku)-XIII rp.
3. PewuTs Keiic-3ajauy

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

METOAI/I‘-IECKI/IG MaTepHuaJibl, OIpeeIdrolnye rnmpoueaypy OLeHHMBAHMSA OTBETA HA 3K3aMeEHe

Kpurepusimu oLjeHUBaHUS SIB/ISIOTCS 0asIibl, KOTOPBIE BLICTABJISIOTCS 3a BU/IbI IeATETBHOCTU (OLleHOYHbIe
CpejiCTBa) TI0 UTOraM M3yudeHUsl MoAysel (pa3fenoB AWCLUIIIMHBI), TepeurC/ieHHbIX B peUTHUHI-TI/IaHe
JVICLIUTIIMHBL: TEKYIIHUH KOHTPOJb — MakcuMyM 40 6asioB; pyOeKHbIN KOHTPOJb — MakcuMmyM 30 6arios,
Too1pUTe/bHbIe Oaiibl — MakcumyMm 10.

[Tpu oLileHKe OTBeTa Ha 5K3aMeHe MaKCMMa/lbHOe BHUMaHKe JI0/DKHO Ye/sThCsl TOMY, HACKOJIBKO TIOTHO
PacKpbITO COZiepKaHue Marepuasa, UeTKO Y MPaBUIbHO JjaHbl OMpe/ie/ieHus], PaCKPbITO COZlepyKaHue
TIOHSITHI, BEDPHO JIM UCITI0/Ib30BaHbl HAayUHble TEPMUHBI, HACKOJIBKO OTBET CAMOCTOSITe/TbHBIM,
WCTI0/Ib30BaHbl JIM paHee MPUOOpeTeHHbIe 3HAHUS], PACKPBITHI JTU PACKPBITHI IPUYMHHO-C/IeJCTBEHHbIe
CBSI3U, HACKOJIbKO BBICOKHI YPOBeHb YMEHHs OTlePUPOBaHUs HAyYHbIMU KaTeropusiMy, aHaim3a
vHbopMaluK, B/laZleHHs HaBbIKaMU MPaKTUUeCKOW JiesiITe/IbHOCTH.

Kpurtepuu onenku (B 6amiax):

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

- 17-24 6an10B BLICTaB/ISETCS CTYAEHTY, €C/IN CTYZIeHT PaCKPbLT B OCHOBHOM TeOPeTHUeCKHe BOTIPOCHI,
OJJHAaKO JOMYyll[eHbl HETOYHOCTH B OTpe/ie/IeHUU OCHOBHBIX MOHATHI. [Ipy oTBeTe Ha JOMONIHUTEeTbHbIE
BOIIPOCHI /IOMy1|eHbI HeOOoIbIie HeTOYHOCTH. [1py BBITIOTHEHUHY TIPAKTHYeCKOM YacTy paboThl
JOTy1[eHbl HeCyllleCTBeHHbIe OINOKHY;

- 10-16 Ga/n1oB BHICTAB/SAETCSA CTYAEHTY, €C/IA TIPY OTBETE Ha TeOPETUUECKHE BOTIPOCHI CTYZEHTOM
JIOTY11[eHO HeCKOJIbKO CYIIleCTBeHHBIX OIIHMOOK B TOJIKOBAHWM OCHOBHBIX TIOHSITHI. JIOTHKa U TIOJTHOTA
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OTBeTa CTPAJal0T 3aMeTHBIMH U3bssHAMU. 3aMeTHBI TPO0Oebl B 3HAHUK OCHOBHBIX METO/IOB.
TeopeTrueckye BOIPOCHI B 1}eJIOM U3/I0’KeHbI J0CTaTOYHO, HO C NIPOIyCKamMy MaTepuasa. Vimerorcs
NPUHLIMIIMA/IbHBIE OIIMOKH B JIOTHKe MTOCTPOeHHsI OTBeTa Ha Borpoc. CTyZeHT He perus 3a/jauy Wi Ipu
pellieHUH AOMyIeHbl rpyObie OMOKHY;

- 1-10 6a/1/10B BBICTAB/ISIETCS CTY/I€HTY, €C/T OTBET Ha TeOpPeTHUeCKHe BOTIPOCHI CBU/IETEbCTBYET O
HEerIOHMMAaHUU U KpaiiHe HeroJIHOM 3HaHUM OCHOBHBIX MOHATHN U MeToz10B. O6Hapy K1BaeTCst
OTCYTCTBHE HaBbIKOB IPUMEHEHHs TeOPeTUUeCKUX 3HaHU MPU BbIMOIHEHUU NPAKTHYeCKUX 3aZlaHuH.
CTyzileHT He CMOT OTBETUTb HU Ha OZIMH [IOTIOJIHUTE/IbHBIN BOTIPOC.

[MepeBof orjeHku 13 100-6a/ibHOM B ueTbipexOa/uIbHYO MPOU3BOJUTCS CIeyIOLUM 0bpa3oM:
- ot/uHO — 0T 80 10 110 6astoB (BK/IrOUast 10 moolpuTe/bHBIX OaioB);

- xopoiiio — oT 60 10 79 6anios;

- YIOBIIETBOPUTENILHO — OT 45 710 59 6asios;

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

1. YueOHO-MeTOHUeCcKOe U HH(OPMALMOHHOE 00ecrieueHne JUCIUTTHHBI
5.1. IlepeueHb OCHOBHOM U AONIO/THUTE/ILHON y4eOHO TUTepaTypbl, HEOOXOAMMOIH /I/Isl 0CBOEHHSA
AMCLIMIUTAHBI
OcHoBHasi TUTepaTypa

1. Mukpobuonorus : yueb. 1is CTyA. yUpeXka. BbICII. 1Tpod. ob6pas., 00yd. mo Hanp. noar. "Tles.
obpa3. " npoduns "buonorusa” / A. . Herpycos , 1. b. KoroBa .— Mockga : Akagemust, 2012 .—
379 c

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

JlonoHUTeIbHAA IUTeparypa

1. 3rosuna, O.B. O61jas Mukpobuomnorus: maboparopHsiii npaktikyMm / O.B. 3ro3una, E.B. [Temkosa.
— yueb. 3/1eKTPOH. U3/l. KOMIJIEKCHOTO pacripoctpaHeHus.— 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/IOTMH (TeOpHs M MPaKTHKa): yuel. mocobue / I.I1.
[ITyBaeBa, T.B. CBupuzosa, O.C. KopHeesa u fp.; Hayu. peq. B.H. Kanaes. — Boponex:
BopoHeXcKui 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
MPOrpaMMHOro odecrnieyeHHs, HeOOX0AMMBIX /I/Is1 0CBOEHHS JUCIUII/IUHBI

1. HayuHnas 3nekrpoHHas 6u6mmoreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

2. DnekTpoHHast 6ubMoTeuHast cucteMa «JIaHb» [D1eKTpoHHBIM pecypc]. — Pexkum pocryma: https://
e.lanbook.com/.

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

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

5. Poccwuiickasi rocyzapcTBeHHast 6ubroTeka [ DneKTpoHHbIH pecypc]. — Pexxum gocTtyma:
https://www.rsl.ru/.

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

7. HatmoHanbHas rartdopma OTKpbeIToro o6pa3oBaHust npoed.ru [Dy1eKTpOHHBIHM pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

8. DnekTpoHHOe obpa3oBaHue Pecriybsvky BamikopTrocTaH [3neKTpoHHbIN pecypc]. — Pexxum
pocryna: https://edu.bashkortostan.ru/.

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

ITporpaMmMHoe obecrieueHue

1. Office Professional Plus - Joroop Ne0301100003620000022 ot 29.06.2020, doroBop 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 - becrninatHasi 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.

bpay3sep fInzpekc - 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 f71s1 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-TeXHHUYecKasi 0a3a, HeoOxogmMasi Jjisi OCYIIeCTB/IEHHS 00pa30BaTe/IbHOIr0
npoijecca no AUCHUNIAHEe

HaumenoBaHue Bup 3ansTuit HaumeHoBaHue 060pymoBaHus,

CrieLida3upOBaHHBIX MPOrpaMMHOTO 00ecreueHust

ayIUTOPU, KAOMHETOB,

naboparopwuii

Aypuropus 11(b®) JlekuonHasi, Cemunapckas, s | Kommytarop d-link , nctounuk
KOHCY/IbTaluM, [ KoHTposisi U | 6ecriepeOoiiHOTO MUTaHUS apc,
arTecTaryu KOMITBIOTEPBI B cOOpe, yueOHast

Mebesb, JOCKa.
[TporpammHOe obecrieueHve
1. ACD/ChemSketch
2. MaremaTrnueCcKui 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
00paboTKu SIMp CIIEKTPOB
SpinWorks

Aynutopus 24(bD)

[nst xpaHeHusi 060pyAoOBaHUsS

KommnbtoTepsl B cOOpKe, pUHTED
canon 2900, mpuntep kyosera
2235, npunetp kyosera 2135,
ripuHeTp brother, kcepokc canon
fc-206, Bechl 3/1eKTPOHHBIE, BEChI
¢B-200, My/IbBTUMEUarpoeKTop
vivitek, HUTpaT-TeCT 2 CO3KC,
HOYTOYK asus, TepMOTUTPOMETP
testo 622, X0NOAWILHUK POZiS
cBusira 445-1, skpaH
MPOEKI[MOHHbBIN Ha TPeHore,
yueOHO-MeToArueCKast
JIUTEpPAaTypa, 37eKTPOoraHes b-
KoHBekTOp ballu camino
bec/v(vr)-2000.
[TporpammMHOe obecrieueHue

1. Office Professional Plus

2. Windows

Aynutopus 26(bD)

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

Mukpockor,
My/IbTHMeAUArpoeKkTop vivitek
1837, pocka, TesieMUKPOCKOTI,
MHKDPOTOM, 3TMTUIIPOEKTOP,
yuebOHast Mebesib, UHTepaKTUBHasI
nmockaclassic sofution cs-ir-85ten,
Habop MUKpoIpernapaToB, Habop
XUMUYeCKOU MoCy/bl, yueOHO-
HarIsiIHbIe T0COOMUsI, MUKPOCKOTI
MOp.

Aynutopus 29(b®P)

JlekumonHas, CemuHapckas, s
KOHCY/IbTauui, [11s1 KOHTPOJIsi U
arTecTaluu

[ocka, mpoeKTop, 3KpaH,
yuebHast Mebesib, yuebHO-
Har/IsiHbIe [0COOuSI.

Aynutopus 42(b®P)

[ln1st caMoCTOSITeNTbHOM PabOTHI

YuebHasi Mebesib, KOMITBIOTEDHI B
cbope.
[TporpammHOe obecrieueHve
1. Office Professional Plus
2. Windows
3. Bbpay3ep Google Chrome
4. bpay3ep AHgekc

28



	программа бакалавриата
	2. Цель и место дисциплины в структуре образовательной программы
	Тестовые задания
	Методические материалы, определяющие процедуру оценивания выполнения тестовых заданий

	Кейс-задания
	Методические материалы, определяющие процедуру оценивания выполнения кейс-заданий

	Конспект
	Методические материалы, определяющие процедуру оценивания выполнения конспекта

	Лабораторная работа
	Методические материалы, определяющие процедуру оценивания лабораторных работ

	Экзаменационные билеты
	Образец экзаменационного билета
	Методические материалы, определяющие процедуру оценивания ответа на экзамене

	Перечень рекомендуемых ресурсов информационно-телекоммуникационной сети «Интернет», находящихся в свободном доступе
	Программное обеспечение


