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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
Criocoben ucronb3oBars |[1K-1.1. 3HaTb 3HaeT coflepkaHue,
6a30BbIe HAYUHO- cofiepKaHue, 3aKOHOMEPHOCTH,
TeopeTUuYeCcKue 3HaHUs, |3aKOHOMEpPHOCTH, TIPUHLIATIBI U
TpaKTUUeCcKue YMeHUs U | IPUHLUIIBI U 0CoOeHHOCTH
HaBBIKU TI0 TIPeIMETY 0C00eHHOCTH H3yuaeMbIX SIBJIEHUM U

IJ1s IPOEKTHPOBAHUS U
peanu3anyu
obpa3oBaresIbHOTO
npoijecca B
obpa3oBaTebHbBIX
opraHu3salusx o0Iero
obpazosanwus (TTK-1);

Y3yuyaeMbIX SIBJIeHUN U
nporieccoB, 6a3oBbie
TeOpUU B MPeJMETHOU
obsactu

Mpo1ieccoB, 6a30BbIe
TEOPUH B MPeAMETHOM
obmactu

IIK-1.2. ¥YmeTh
aHa/IM3UpOBaTh
cofiepKaHue,
3aKOHOMEPHOCTH,
TIPUHLIUIIBI U
ocobeHHOCTH
M3yJaeMbIX SIBJIEHUN U
rpoiieccoB, 6a3oBkie
TeOPUU B PeJMETHOU
obnactu

YMeeT aHaM3UpOBaTh
copiep)KaHue,
3aKOHOMEpHOCTH,
TIPUHLIUTIBI 1
ocobeHHOCTH
M3y4yaeMbIX SBI€HUN U
Mpo1ieccoB, 6a30BbIe
TEOpUH B NPeAMETHOM
obnactu

[1K-1.3. Bnagets
OTBITOM U HaBbIKaMH
WCI0/Ib30BaHUs1 3HAaHUM
Y YMEHHI U HaBbIKOB B
npeMeTHOU 06/1aCTH
7151 IPOEKTUPOBaHUS U

Bnageet onbiToM u
HaBbIKaMH
WCII0/Ib30BaHUs1 3HAHUM
Y yMeHUH U HaBbIKOB B
npeMeTHOM 001acTH
JI71s1 IPOEKTUPOBaHUS U

peanu3aLuu peanu3aLuu
obpa3oBarebHOTO obpa3oBaresIbHOTO
rpotiecca B rporiecca B
obpa3oBarebHbIX obpa3oBarebHBIX
OpraHu3alusx o0IIero |opraHu3alysx obIero
obpa3oBaHus obpa3oBaHus
Cnioco6en ucrionb3oBats |[1K-2.1. 3HaTh 3HaerT IpeZiMeTHY0
0a30Bble HAyUHO- rpeIMeTHYI0 00/1acTh 06macTb TPoUIBHBIX
TeopeTHueCcKHe 3HaHUsl, |TIPO(UILHBIX JTUCTATITH
TIpaKTUYeCKre YMeHUsI U | AUCLUTUINH
HABBIKI T10 TIPEAMETY [1K-2.2. Y™meTb YMeeT aHa/IM3UpOBaTh
AL HPOEKTUPOBAHUA M| i mpsppoBarts NpeMeTHY 00/1aCTh
peamsaiiu TpeIMETHYO 00/1acTh | TIPOPUITBHBIX
obpasoBare/bHOro MPOGUITbHBIX UCTIATITH




npotriecca 1o
JIOTIOJTHUTE/TbHBIM
ob111eo6pa3oBaTe/IbHBIM
nporpamMam (ITK-2);

JIWCLIATIIAH

I1K-2.3. BnageTb
OTIBLITOM Y HaBbIKaMH
WCII0/Ib30BaHUs 3HAaHUM
Y YMeHW U HaBbIKOB B
ripeMeTHOM obacTu
JUTSI TIPOEKTHUPOBAHUS U
pea3aluu
obpa3oBareibHOTO
ripoijecca 1o
JTOTIOJTHUTEThHBIM
ob1rieobpa3oBaTe/ibHBIM
MporpaMMam

Bnageet onbiToM n
HaBbIKaMU
WCII0/Ib30BaHUs 3HAHUM
Y YMEHUM U HaBBbIKOB B
npegMeTHOM obmacTu
TSI TIPOEKTUPOBAHUS U
peasnu3aluu
obpa3oBaresIbHOTO
npotiecca 1o
JIOTIOJTHUTE/TEHBIM
ob1ieo6pa3oBaTe/ibHBIM
rporpaMmmam




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

MucnurmiHa « MUKpOOHOIOTHs» OTHOCUTCS K YacTd, POPMHUPYeMOi yuaCTHUKaMHU
oOpa3oBare/lbHbIX OTHOIIIEHUH.

HOucuurnivHa usyyaercasHa __ 4 Kypce B 7 cemMmecTpe.

Llens wu3yuyeHWs: [AUCLUIUIMHBL (OPMHUpDOBaHWE CHCTEMaTU3UPOBAHHBIX 3HaHUW B 00sacTu
MHUKPOOHOJIOTHH, YMEHHUM OIepHpOBaTh OCHOBHBIMU TOHATHSIMHU, B/aJileHHH HaBBIKAMU HCIIOb30BaTh
BO3MO)KHOCTH 00pa3oBaTe/ibHOM CpeJibl /ISl JOCTUKEeHHsI TMUHOCTHBIX, MeTarpeJAMeTHBIX U TIpeJMeTHbIX
pe3ynbTatoB 0o0yueHHsi W oDecrieueHHs] KaueCTBa Yy4yeOHO-BOCTIMTATeNbHOTO IIporiecca CpeACcTBaMU
Tipero/ilaBaeMoro yuebHOro mpezmera

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

JMUCLATITUHBI « MUKpOOWOIOTHs» Ha 7 cemMecTp
__O4YHad
topma obyueHws
Bup padoTsI O0BeM JUCHUILIMHBI

O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 3/108
YueOHBIX 4aCcOB Ha KOHTAKTHYIO PaboTy C MperojaBaTesieM: 57.7

JIeKIui 22

MPAKTUUe CKUX/ CeMHUHAPCKUX 0

71ab0paTOpPHBIX 34

KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0

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

nipenogaBatesieM) OKP 1.7
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 15.5
YueOHbIX YaCOB Ha TIOATOTOBKY K

sk3ameHy (KoHTposb) 34.8

dopMa KOHTpOJIA:
OK3aMeH 7 ceMecCTp




Ne /11

Tema u copeprxaHue

dopMa u3y4yeHUst
MaTepuasioB: JIeKIHH,
MpaKTHUeCKHe 3aHsTHS,
CeMHMHApCKHe 3aHsATHS,
nabopatopHbie paboThI,
camocTosiTe/bHas pabora
Y TPYZ,0EeMKOCTD (B

OcHOBHas 1
JIOTIO/THUTE TbHAs
JIUTEepaTypa,
peKomeHlyemast
CTyZileHTaM (Homepa
13 CIMCKA)

3a/iaHus 110
CaMOCTOSITe/IbHON
paboTe CTy/eHTOB

dopma TekyI11ero
KOHTDOJISI
yCIrieBaeMoCTH
(KOM/IOKBUYMBI,
KOHTPOJTbHbIE
paboThI,
KOMITbIOTE@PHbIe

yacax) TeCTbI U T.11.)
Jlek |JIa6 |9k |KoP |CP
C
4 xypc / 7 cemecTp
1 Crpoenue, mopdosiorusi, pasHooOpasue u
K/1accuduKalysi IpoOKapuoTOB
1.1 Ctpoenue, mopdosiorusi, pasHooOpasue u 8 |12 5 | OcH. mut-pa NeNe 1,2 | KoHcriekT TectupoBaHue,
K/laccu@uKalys poKapyuoToB Hor. mat-pa Ne 1 JlaboparopHasi
pabora, Ketic-
[TpeameT 1 MeTOABI MUKPOOHOIOTHH. 3a/laHus

MeTo/b1 KnaccuuecKou

MHKPOOHOJIOTHH. YUacTre
MHUKPOOPTaHW3MOB B MUHepan3aliu
OpraHuYeCKUX BeIIeCTB, Pery/siun
ra30BOT0 COCTaBa aTMOCQepbI, B OUUCTKe
OKPY>KaroIllel Cpefibl OT TOKCUYHBIX
BeIL[eCTB B TIO/Ziep>KaHKe TUI00POAUS
TIOUBBI, B 00pa30BaHUe T0JIe3HBIX
WICKOTIaeMbIX, B ITOJTyU€HHUA KOPMOBBIX U
TIUILIEBBIX TIPOAYKTOB, TOTUIMBA, XUMHUUECKUX
PEaKTHUBOB U JIeKAPCTBEHHBIX
niperniapatoB.CUCTeMaTHKA MTPOKAPUOT

[TpaBu/a HOMEHK/IATYPbl U UJEHTU(UKALUU




MHUKpPOOpraHrn3moB. OCHOBHbIe
¢bunoreHeTHUYeCKYe TPYIINbI apXe.
OcHoBHbIe (pUIOreHeTHYeCKre TPYIIIb
6aktepuii.IToTpeOHOCTH MPOKAPHOT B
NyTarebHbIX /IeMeHTax U
MHUKpO3/ieMeHTax. VICTOUHUKY OUOTeHHBIX
sneMeHTOB. PaKTOPBI POCTa.

2 OHepreTUueckre U OMOCUHTeTHUECKHe
TMPOL{eCChI Y TIPOKAapHUOTOB.
2.1 OHepreTuueckure U OUOCUHTETUUECKHE 12 6.5 |OcH. mut-pa NelNe 1,2 | KoHcriekT Ketic-3amanus,

TPOLIeCChI Y TIPOKAapHOTOB.

Cnioco6r1 06ecrieueHust

SHepruei. JK30reHHble Y 3H/IOTeHHbIe
OKHcisieMble cyocTpaThl. JloHOPEI
5/1eKTPOHOB. [lepeHOCUMKY 3/1eKTPOHOB U
5/1eKTPOHTPAHCIIOPTHBIE CUCTEMBI: UX
0COOEHHOCTH Y pa3/IMYHbIX OPraHU3MOB.
Ponb AT®, criocobb1 ee 06pa3oBaHusl.
BpokeHusi. A3pobOHOe [pIXaHHe.
AmnaspobHoe AbixaHre. XeMOCHHTE3.
buocuHTeTHMUECKMe nTpoLiecchl. BnusHue
¢axTOpOB BHellHel cpefbl. OTHOLLIEHNe
MHKPOOPraHU3MOB K

Temreparype .[lelicTBHe BbICOKMX U HU3KUX
TeMIepaTyp Ha POCT U BbKHMBaHUe
MHUKpPOOpraHusMmoB. ['mjpocratnueckoe
JlaBlieHre. YCTOMUMBOCTbh MUKPOOPraHU3MOB
K BBICYILLIMBaHUIO, OTHOLLeHNe K pH cpezpbl.
OcMmoduel, ranoduisl. Bnusinue nyuucTtoi
SHepruu- COJTHEYHOe U3/TyueHue,
VCKyCCTBeHHbIN YO, UD-u3nyueHue,

Hor. mut-pa NeNe 1,2

JlabopatopHasi
pabora,
TectrpoBaHue




VOHU3UPYIOIIlee U3/ydeHre, PaJMOBOJIHbI,
ynbTpa3ByK. OTHOILIIEHHE K MOJIEKY/IIPHOMY
KHCJIOPOAY — a3p00HbIE MUKPOOPTaHH3MBbI,
obsiuraTHble U (haKy/IbTaTUBHbIE aHA3POOBI.
YcBoenue coeauHenud azota. CHHTe3
OCHOBHBIX OMOTIONTMMEPOB: HYK/IEMHOBBIX
KUCJIOT, OEJTKOB, JIMITH/IOB, YTIEBO/OB.
BropuuHbie MeTabOMUTHI.

3 [HeticTBue (pakTOpPOB BHeLIIHeH cpe/ibl Ha
pPOCT MUKPOOPraHU3MOB
3.1 [JeiicTBre (pakTOPOB BHeLIHeW Cpefibl Ha 10 OcH. mut-pa NeNe 1,2 | KoHcniekT TectupoBanue,
POCT MUKPOOPIraHU3MOB Hom. mr-pa NeNe 1,2 JlabopatopHasi
pabora, Ketic-
broreoxumunyeckas fesaTebHOCTD 3a/jaHust

MUKDPOOPraHMU3MOB. YuacTue
MHUKDPOOPTraHU3MOB B OMOTe0XUMHUYe CKUX
LMK/IaX COeIMHeHUN yI/iepo/a, a3oTa, Cepbl
Y IPYTUX 371eMeHTOoB. Tpoduyeckue CBSI3U B
Pa3/IMYHBIX CO0OIIIeCcTBax
MHUKPOOPraHM3MOB. 3HaueHHe
MUKPOOPraHU3MOB B Ie0JIOTUYeCKUX
rporjeccax; B (pOpMHUPOBaHUM KOPbI, B
BBIBETPUBAHUY, B BbILL[e/Ia4MBAHUU FOPHBIX
TOpoJ, B pyA000pa30BaHUU. YCIOBUS
obuTaHUss MUKPOOPTaHU3MOB B ITOYBe.
I'ymycoo6pa3oBaHue. [louBeHHbIe
coo011iecTBa MUKpOOPraHU3MoB. BogHble
coob1riecTBaMUKPOOPraHU3MOB.
CamoouviijeHre BOJOTOKOB. YyacTue
MHKPOOPraH1M3MOB B ()OpPMUPOBaHUU
cocraBa atMoc(epsl. Bsaumogelicteue
MHKPOOPraHM3MOB C paCTeHUsIMU U

10



OnudurtHas MUKO(IOpa pacTeHUH.
ArpobakTepuu — BHyTPUK/IETOYHbIE
napasutel. UTONaTOreHHbIe

YKUBOTHBIMH. PUKOOUOHTHI y JTMILIAHHUKOB.

MHUKDPOOPTraHU3MBbl.

4 KoHTposnbHast pabota 0.5
5 OK3aMeH 36
Wtoro 1o 4 Kypcy 7 ceMecTpy 22 |34 52
Wroro o gucuuruinHe 22 |34 52
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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.

Kog v dopmymupoBka kommereHmu: Crioco6eH UCIOb30BaTh 0a30Bbie HAyUHO-TEOPETHUEeCKHe 3HAHMUS,
NpaKTUUYeCKHe YMEHHUs] U HaBBIKU T10 TPeAMEeTy /ISl POEKTHPOBaHMS W peasri3aljii 00pa30oBaTe/IbHOrO
niporiecca B oOpa3oBaTe/ibHbIX OpraHu3anusx obiiero oobpasosanus (ITK-1);

Kog u Pesynbrathl KpuTepuu olieHMBaHuUs pe3y/ibTaToB 00yueHus (DK3aMeH)
HauMeHOBaHHe |00yueHuUs 110 2 3 4 (Xoporio) 5 (OtmuHO)
MH/MKATOpa AACLUTITHE (HeynoBnetBop |(¥YnoBneTBOpUT

AOCTIDKEHII WTe/TbHO) e/bHO)

KOMIeTeHI[UU

IIK-1.1. 3Hate | 3HaeT 3HaHMs He 3HaHUs 3HaHUs 3HaHus
cofiepKaHue, cofiepKaHue, chopMUPOBaHbI | HEJJOCTAaTOUHO | COPMUPOBAHBI,  TTOTHOCTHIO
3aKOHOMEPHOCT | 3aKOHOMEPHOCT c(hopMHpOBaHbI, | HO UMEIOT chopMHUpOBaHbI
Y, IPUHLUIIBL U | ¥, IPUHLUIIBI U HECHUCTEMHBI OT/leNTbHbIe

0COOeHHOCTH | 0COOeHHOCTH ripobenbl U

M3y4aeMbIX M3y4aeMbIX HETOUHOCTH

SIBJIeHUH U SIBJIEHUHN U

TpOLIeCCOB, TIPOLIeCCOB,

6a3oBbie 6a3oBbie

Teopuu B Teopuu B

rpeMeTHOU npeJMeTHOM

obmactu obmactu

[IK-1.2. YmMeTb | YMmeeT YMmeHus He YmeHus He YmeHus B Ymenus
aHa/IM3UPOBaTh | AHA/M3UPOBATh |CPOPMUPOBAHBI |TIOHOCTHIO OCHOBHOM TIOJTHOCTBIO
cofiepykaHue, cofiepykaHue, chopMupoBaHhbl | CGOPMUPOBaHb! | CYOPMUPOBAHbI
3aKOHOMEPHOCT |3aKOHOMEpPHOCT

Y, IPUHLUTIBI U | ¥, TIPUHLUIIBI U

0COOEHHOCTH | 0COOEHHOCTH

H3y4yaeMbIX H3y4yaeMbIX

SIBJIEHUH U SIBJIEHUH U

TPOLIeCCOB, TPOLIeCCOB,

0a3oBbIe 0a3oBbIE

TeOpUH B TeOpUH B

rpeMeTHOU rpeAMeTHOU

obacTu obactu

IK-1.3. Bnageet Bnagenue Bnagenue Bnagenue Bnagenue
Bnagethb OTBITOM U HaBbIKAMU He | HaBbIKaMU HaBbIKaMU B HaBbIKAMU
OTIBLITOM U HaBbIKAMH chopMHPOBaHO |HeyBepeHHOe OCHOBHOM yBepeHHOe
HaBbIKaMU WCTI0/Tb30BaHUs chopmupoBaHO
WCIO/Ib30BaHUs | 3HAHUM U

3HaHUU U YMeHUi 1

yMeHUH 1 HaBBIKOB B

HaBbIKOB B rpeiMeTHOU

TIpeIMeTHOM obnactu fist

obmactu st TPOEKTHPOBaHU

TPOEKTHUPOBAHMU | U peanu3alyu
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S ¥ peaim3aluu
obpa3oBatesibHO
ro rpoiiecca B
obpa3oBaresibH
BIX
OpraHu3aLUsaX
obi1riero
obpa3oBaHus

obpa3oBaresbHO
ro rporiecca B
obpa3oBaresbH
BIX
OpraHMU3aLUsIX
o0r111ero
obpa3oBaHus

Kop u hopmynmupoBka kommereHmu: Crioco6eH UCIOMb30BaTh 0a30Bbie HAayUHO-TEOPeTHUYeCKHe 3HaHMUS,
TIpaKTUUeCKre YMeHUsS] U HaBBbIKU TI0 MpeAMeTy /sl TIPOeKTHPOBaHUs U peann3aliuv 00pa30BaTe/ibHOTO
TIpoljecca o JJOTOo/IHATEeTbHBIM 0011Ie00pa3oBaTe/ibHBIM rporpamMMam (ITK-2);

Kopg u Pe3ynbTaThl KpuTepuu olieHMBaHus pe3y/ibTaToB 00yueHus (DK3aMeH)
HanMeHOBaHHe |00yueHuUs 110 2 3 4 (Xoporio) 5 (OTmAuHO)
MH/MKATOpa AMCLIATIIMHE (HeynoenetBop |(YI0OBIeTBOPUT
AOCTIDKEHIS WTEe/BHO) e/bHO)
KOMMeTeHL[UU
IIK-2.1. 3Hatb | 3HaeT 3HaHUS He 3HaHUs 3HaHUs 3HaHus
TpeMETHYO TpeIMETHYO chopMHpOBaHbI |HEJIOCTAaTOUHO | COPMHUPOBAHBI, | TOTHOCTBIO
o6sacThb 06s1acTh c(hOpMHUPOBaHbI, | HO UMEIOT cchopMUPOBaHBI
MpOoGUILHBIX | MPOMUIBHBIX HeCHCTEeMHBI OT/le/IbHbIe
JIWCLIATIIAH JWCLIATIIAH npo0esbl 1

HETOYHOCTH
[IK-2.2. YmeTh | YMmeeT YmeHus He YMmeHus He YmeHus B YMmenus
aHa/M3WpOBaTh |aHAJW3UPOBaTh | C(HOPMHUPOBAHBI | TOTHOCTHIO OCHOBHOM MOTHOCTBIO
NpeMETHYHO MpeMEeTHYHO chopmupoBaHsl | chopMUPOBaHbl | CYOPMUPOBAHbI
obmactb obmactb
NMpoGMWIbHBIX | POGUIbHBIX
JACLIUTITUH TUCLIUTITUH
IK-2.3. Bnageer Bnanenuve Bnanenue Bnanenue Bnagenue
Bnagets OMBITOM U HaBbIKAMU He | HaBbIKAMU HaBbIKAMU B HaBbIKAMU
OTBITOM U HaBbIKaMU c(hopMHpOBaHO |HeyBepeHHOe OCHOBHOM yBepeHHOe
HaBbIKaMU WCII0/Ib30BaHUS cchopMHpOBaHO
WCII0/Ib30BaHUs | 3HAHUH U
3HaHUU U YMeHU! 1
yMeHUul 1 HaBbIKOB B
HAaBBIKOB B rpeAMeTHOU
rpeiMeTHOM obnactu asis
obnactu fjist MIPOEKTUPOBAHU
MPOEKTUPOBAHMU |51 U pear3alyu
s ¥ peanu3anyy | 00pa3oBaTebHO
obpa3oBare/bHO | TO TIpoliecca I1o
rO TpoLecca Mo | IOMoJHUTeTbH
JIOTIO/THUTETbH | bIM
BIM obrmeobpa3oBar
o06111e00pa3oBar | eJIbHLIM
e/TbHbIM rporpaMmmam
rporpamMmmam
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KputepusiMy OlleHUBAHUSL SIBISIFOTCS Oasiibl, KOTOPbIe BBICTAB/ISIOTCS 3a BU/BI [1€STETbHOCTH
(oLleHOUHBbIE CpeACTBa) IO WTOTraM HW3ydyeHUs: MoAyJel (pa3ze/oB JUCLUMIUIMHBI), TEepeuuc/ieHHbIX B
peUTHHT-TI/IaHe JUCLUIUIUHLI. Basjibl, BbICTaB/sieMble 3a KOHKPETHbIE BU/IbI 1eATe/TbHOCTHU TIpe/|CTaBIeHbI

HHWXe.

4.2. Tunossbie KOHTPOJIbHbIC€ 3dadHHUA W/IM HHbBIE€ MdadTe€pHAJIbI, H806X0,Z[I/IMLIE AJIA OIléHUBAHUA
pe3y/ibTaToB OGYHEHPIH mo AUCIMIIVIMHE, COOTHECEHHbIX C YCTAHOB/ICHHBIMHU B 06pa3OBﬂTEJIbH0ﬁ

nporpaMmme

HHAUKATOPpAMH

AOCTHOKeHU A KOMHETEHHHﬁ.

MeTtoguueckue

ompeze/iSIIOIMe MPOLeAYPHI OLleHHBAHNSA Pe3y/IbTaToB 00yJeHHs 10 AUCLUIIIHHE.

MaTepHuaJibl,

Kog n HaumMeHOBaHHe

Pe3synbrarel 00yueHus 110

OLieHOYHbIE Cpe/iCTBa

VIHJMKATOpa J0CTKEeHUs] SUCLUIIVHE
KOMIIeTeHL[UU

[1K-1.1. 3HaTh cozmeprkaHue, 3HaeT cofepKaHue, TectupoBaHue
3aKOHOMEPHOCTH, IPUHLMUIBI U | 3aKOHOMEPHOCTH, NPUHLIMIIBI U

0COOEeHHOCTH U3y4YaeMbIX 0COOeHHOCTH U3yyaeMbIX

SIBJIEHWH W TIPOLeCCOB, 6a30Bble | IBJIEHWH U TIPOLIECCOB, Oa30BbIe

TeOpUHU B TIpeZIMeTHOM 00/1lacTh | TEOpWU B MPeIMeTHOM 061acTi

[IK-1.2. YMeTb aHa/M3upoBaTb | YMeeT aHa/Iu3upOBaTh TectupoBaHue

cofiep>kaHye, 3aKOHOMePHOCTH,
TIPUHLUITEI ¥ 0COOEHHOCTH
H3y4yaeMbIX SIBIEHHH U
TPOL[eCCOB, 6a30BbIE TEOPHH B
npeMeTHOM 06/1aCTH

cozep)kaHue, 3aKOHOMEPHOCTH,
TIPUHLIUIIBI 1 0COOEHHOCTH
W3yuyaeMbIX SIBJIEHUH U
Tpo1ieccoB, 6a30BbIe TEOPUH B
nipegMeTHOM obmacTu

[1K-1.3. BsiageTs OnbITOM U
HaBbIKaMM MCTIO/Tb30BaHUS
3HaHUM U YMEHHI 1 HaBbIKOB B
rpeMeTHOM 061acTy Ayist
TPOEKTHUPOBAHUS U peasn3aluu
obpa3oBarebHOTO TpoIiecca B
oOpa3oBaTe/IbHbIX OpraHU3alUsIX

BrageeT onbITOM ¥ HaBbIKaMH
VICTI0/Tb30BaHUsI 3HAHUM U YMEHUU
Y HaBBIKOB B TIPeIMETHOMN
obnacTy A/151 MPOeKTUPOBaHMUS 1
peanu3au 06pa3oBaTeIbHOTO
npoliecca B 06pa3oBaTebHbIX
OpraHu3aIusIX 00IIero

Koncnekr, Ketic-3aianus,
JlaboparopHasi pabora

ob1riero obpa3oBaHHst obpa3zoBaHus

[1K-2.1. 3HaTh NpejMeTHYO 3HaeT mpeMeTHYI0 00/1acTh TectupoBaHue
06s1acTh MPOGUIBHBIX NPO(QU/IBHBIX JUCLIUTIIMH

JVCLIATIIVH

[1IK-2.2. YMeTb aHa/M3upoBaTb | YMeeT aHa/IM3upOBaTh TectupoBaHue

rpeIMeTHYIO 00/1acTh
MPO(UIBHBIX JUCLIUTTUH

TIpeIMETHYI0 00/1aCTh
TIPO(UIBbHBIX JUCIIUTIMH

[1K-2.3. BsiafeTs ONbITOM U
HaBbIKaMU UCI0/Ib30BaHHUS
3HaHWM U YMEHH 1 HaBbIKOB B
npeMeTHOU 00/1acTH Jjist
TPOEKTUPOBAHUS U Peasr3aliin
obpa3oBareIbHOTO TIpoIiecca Io
JIOTIONTHUTETbHBIM
o61ieobpa3oBaTeTbHBIM
rporpaMMam

Brageet onbITOM M HaBbIKaMu
VICTI0J/Ib30BaHUS 3HAHUU U YMEHUH
Y HaBLIKOB B TpeIMeTHOM
obacTy 47151 IPOeKTUPOBaHUS 1
peanm3anuy 06pa3oBaTebHOTO
nporiecca Io J0noHUTeTbHBIM
06111e00pa30oBaTeIbHBIM
nporpamMMmam

JIaboparopHas pabora, Ketic-
3aganusi, KontposnbHast pabora
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KputepusiMi OlLIeHUBAaHUS TIPU MOAY/IBbHO-DEHTHHIOBOM CHUCTEME SIBJISTIOTCSL Oasuibl, KOTOpbIe
BBICTABJISIIOTCS TperojaBaresieM 3a BHU/bl JedaTe/bHOCTA (OLieHOYHbIe CPeJCTBa) [0 WUTOram M3yueHusi
Mozysien (pa3ziesioB AUCLUIIIMHBI), TIEPEUNCIeHHbIX B PEMTUHT-I/IaHe JUCLUTI/TUHBI

0/151 5K3aMeHa: TeKyL[1i KOHTPOJIb — MakcumyM 40 6asinoB; pybexxHbIii KOHTPOJIb — MakcumyM 30

6as1oB, MooIIpUTe/bHLIE Oaibl — MakcuMyMm 10;
[ITKa/bl OL|eHUBAHUS:
04151 5K3aMeHa:
ot 45 10 59 6asnoB — «yNOBIETBOPUTETHEHOY;
ot 60 10 79 6anIoB — «XOpOLION;
ot 80 6anyoB — «OT/INUHOY.

TecToBbIe 3agaHus

OmnucaHue TeCTOBBIX BBAHHHﬁZ TeCTOBbIE€ 3d/ldHWSA BKJ/IFOUAIOT TE€CThbI 3adKPBLITOI'O0 THIIA (C OJHHUM

IMpaBU/IbHBIM OTBETOM) , TeCTbl

Ha YCTaHOBJ/IEHMM TI10C/1€40BaTe€/IbHOCTU W Ha YCTAHOBJ/IEHHE

cootBeTcTBUS. OLleHKa 3a BBINIOJIHEHWE TEeCTOBBIX 3aJaHUM BBICTAB/ISIETCS Ha OCHOBAaHUM TIPOLIEHTa
3aflaHUM, BBITIOJIHEHHBIX CTYAEeHTaMHd B TIPOLIECCEe TPOXOKIEHUS TIPOMEXYTOUHOTO M PYyOeXHOTro

KOHTDOJIsI 3HaHUM

1. i3BuThIe OakTepuu B hopMe CIHPAIH....
a) CITUPOXETHI

0) TeTpaKOKKH

B) GaLy/IbI

r) cTadUI0KOKKH

2. bakTrepuu nasouKoBUHOU (POPMBI

a) TeTPAKOKKHU

6) GaLIIBI

B) CTa(U/IOKOKKHU

I') CITUPOXEThI

3. IIpeacraBuTeIM NpOKapuUoT.....

a) capLMHbI

0) rpubsI

B) BOZIOPOC/IU

') pacTeHust

1. CooTBeTCTBUE CTPYKTYPY U QYHKLUH ...

a) KJIeTOuHasi CTeHKa
6) LITIM

B) Karicysa

T') )XTYTUKH

1) coxpansieT ¢popMy KIeTKU

2) obecrieurBaeT TPAHCIIOPT BeLECTB

3) obecreurBaeT 3alUTy OT HEJJOCTATKa BOJBI
4) oCy11eCTBIISIOT TIepe/IBIKeHre

5) OCyLLeCTB/ISIIOT Mepefauy Mia3Mubl

2. CooTBeTCTBHE CTPYKTYPY U (PyHKIUU

a) LINM

0) Karicymna
B) JKT'YTUKU
r) hbumMOpun

1) obecrieurBaeT TPaHCIIOPT BEIL[ECTB

2) obecrieunBaeT 3alyTy OT HeJOCTATKa BO/bI
3) obecrieurBaeT nepeiBI>KeHHEe

4) obecreunBaroT repeziauy ria3sMHU/bI

5) 3aracHOe TUTaTe/IbHOE BEIlleCTBO

3. CooTBeTCTBUE CTPYKTYPY U (PyHKLIUH

a) LITIM
0) KleToUHast CTeHKa

1) oOMeH BelrieCTB
2) MexaHWYecKasl TIJIOTHOCTh
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B) IrpaHy/ie3a 3) 3aracHoe nuTaTe/bHOE BellleCTBO
r) hbumMopum 4) nepefaua aa3Mu/bI
5) nepe/iBI>KeHUe

4. CoOTBeTCTBHE CTPYKTYPbI U MYHKI[UHU

a) r1a3mMuzia 1) xpaHeHre UHpOpPMaLUU
6) Me3ocoma 2) peakiuu oOMeHa BelleCTB
B) aspocomMa 3) obecrieueHue T1aByveCTH
r) Kapbokcrcoma 4) pukcauus CO,

5) 3amacHOe TUTaTe/IbHOe BeleCTBO

MeTtoanueckre MaTepuasbl, ONpe/esoliye NpoLeAypy OLleHHBaHKS BbINIOHEHUsI TeCTOBbIX 3a/laHu1

OrnurcaHre MeTOAWKM OLleHHMBaHMS BbITIOJTHEHUS TECTOBBIX 3a/laHMM: OL|eHKa 3a BbITIOJITHEHUE TeCTOBbIX
3a/laHUM CTAaBUTCSI HA OCHOBAHUWU T10/[CUeTa MPOLieHTa MPABU/IbHO BBITTOTHEHHBIX TECTOBBIX 3a/laHUM.
Kpurepuu onenku (B 6a1ax):

- 9-10 6a1710B BBICTABJISIETCS CTYAEHTY, €CJTH MPOLIEHT MPABUIHLHO BBITTOJTHEHHBIX TECTOBBIX 3aJJaHUN
coctaBmsieT 81 — 100 %;

- 7-8 6anioB BBICTABJISIETCS CTY/IEHTY, €C/IA TIPOLIEHT TIPAaBU/IbHO BBITIOTHEHHBIX T@CTOBBIX 3a/laHUM
cocrassieT 61 — 80 %;

- 4-6 6anIOB BBICTABJISIETCS CTY/IEHTY, €C/U TIPOLIEHT TIPAaBU/IbHO BBITIOJTHEHHBIX T€CTOBBIX 3a/laHUM
cocrannsieT 41 — 60 %;

- 10 4 6aJiNIoB BBICTABJISIETCS CTYAEHTY, eC/TU MPOLIEHT MPABUILHO BBITTOJTHEHHBIX TeCTOBBIX 3aJjaHUM
coctannsieT 40 %;

KonTposibHas pabora

1. Ha3oBuTe 0CcOOEHHOCTH KIeTOUHOM OpraHW3al[iy TprU0oB.

KakoBbl 0COOEHHOCTH TTPUTOTOB/IEHUS TIPETIapaTOB MUKPOCKOIIMUECKUX TPUOOB «pa3/iaB/ieHHast
Karis» ?

KakoBbI OT/IMUMS B CTPOEHUM BBICIITUX U HU3IIUX TPUOOB?

[Mepeuriciite 0cobeHHOCTH MOP(hOJIOTUM TIPeJiCTaBUTeIeN OT/Ie/IbHbIX K/IaCCOB rPUOOB.
Ha3zoBwute 06s1acTv IpUMeHeHNsI MUKPOCKOITHYe CKUX TPUOOB.

Kakyto posnb rpuObl UrparoT B MUILLEBOM TIPOMBILLIIEHHOCTH?

N

ok W

MeToauuecKrie MaTeprabl, OTpe/esoliye MMPoLeypy OLleHUBaHUsI KOHTPOILHOM paboThI

OmnucaHue MeTOAWKU OLIeHUBAHMSI: TIPU OLIEHKE BBITIOJTHEHHS CTYZEHTOM KOHTPOJIbHON paboThl
MaKCUMasbHOe BHUMaHHe CefyeT yAe/sTh C/e[yIOL[UM acrieKTaM: HaCKOJIbKO TIOJTHO B TEOPeTHUEeCKOM
BOTIPOCE PACKPBITO CoZiepKaHWe MaTepurara, YeTKO U MPaBU/IbHO /IaHbI OTIpe/ie/ieHus, PACKPBITO
cofiep>KaHue TIOHSTH; BepHO MCTI0/Ib30BaHbl HayYHbIe TEPMUHBI; eMOHCTPUPYIOTCSI BBICOKHM YPOBEHb
YMeHUsI OTlepUpOBaTh HayUHBIMU KaTerOpUsIMU, aHaIu3UpOBaTh MH(OPMAIL[HIO, Ba/leHHe HaBbIKaMU
TIPAKTHUEe CKOM JIesiTeTbHOCTH; KeiC-3a/laHre PellleHO Ha BEICOKOM YPOBHE, CO/IEP)KUT apryMeHTalL[HI0 1
TIOSICHEHMS.

Kputepuu onenku (B 6a/uiax):

- 9-10 6a/1710B BBICTAB/ISETCS CTY/IEHTY, €CJTU B TEOPETUUECKOM BOTIPOCE TIOJTHO PACKPBITO COZIEP)KaHUEe
MaTepHasia; YeTKO W MPaBU/IBHO ZIaHbI OTIpe/ie/IeHHs], PAaCKPBITO CO/IePyKaHHe TIOHATHH; BEPHO
WCTI0/Th30BaHbl HayUHbIe TEPMUHBI; IeMOHCTPUPYIOTCS BHICOKHMM YPOBEHb YMeHUsl OTIepHPOBaTh
HayYHBIMH KaTerOPHUSIMH, aHA/TM3UPOBaTh MH(OPMaLIWIO, Blla/leHre HaBbIKAMU TTPAKTHUe CKOM
JesiTe/IbHOCTH; Kelic-3a/laHue pellieHO Ha BLICOKOM YPOBHE, CO/I@PKUT T0sSICHEeHUSI; TeCTOBbIe 3a/IlaHuUs
pellieHsb! cBbille, yeM Ha 80%; ypoBeHb 3HaHUM, YMEHUM, B/laIeHHH — BbICOKUIA;

- 7-8 6anIoB BHICTAB/SETCS CTY/EHTY, eCii B TeopeTHueCckoM BOTIPOCE PACKPBITO OCHOBHOE COZIEP)KaHUe
Marepuasa; B OCHOBHOM TPaBU/ILHO JJaHbI OTIpe/iesieHust TIOHATHI U UCTI0Nb30BaHbl HAyUHbIe TEPMUHBI;
OTBET CaMOCTOSITe/IbHBIN; OTpe/iesieHNs TIOHSITUI HeTlIo/THbIe, I0MYIl[eHbl He3HaUUTeTbHbie HapyIlleH!s B
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TI0C/IeZl0BaTe/IbHOCTH U3/I0’KeHHsT; HeOO/IbIIMe HeJ0CTaTKK TIPU UCTI0/Ib30BaHUH HayUHBIX TEPMUHOB,;
KeliC-3a/laHKe pelleHO BepHO, HO pellleHre He J0Be/IeHO /10 3aBepLUIarolero 3Tarna; TecTsl pelieHsbl Ha 60-
80%. YpoBeHb 3HaHUM, YMEHUH, B/aJIeHUN — CPeHUY;

- 5-6 6asnIoB BHICTAB/ISIETCS CTY/IEHTY, eC/Ii B TeOpPeTHUeCKOM BOTIPOCe YCBOEHO OCHOBHOE, HO
HeIroC/IefloBaTe/IbHO; OIpe/ie/leHNst TOHATUM HeZJl0CTaTOYHO YeTKHe; He UCII0/Ib30BaHbl B KaueCTBe
Jl0Ka3aTesibCTBa BBIBOZBI U 0000111eH s 13 HaO/II0/IeHUH, TIPAaKTUYeCKUX 3aHSITHUN; YPOBEHb YMeHUs
OTepupoBaTh HayUHbIMU KaTeropysiMH, aHa/IM3UpoBaTh MH(GOPMaLMIO, B/laJleH!s] HaBbIKaMU
TIPaKTUYeCKOU JiessTelTbHOCTU HeBbICOKMH, HabmoAatoTcst ipobesibl U HETOUHOCTH; B pellieHue Kelc-
3a/laHus BEPHO BBIITOJIHEHBI HEKOTOPBIE 3Tallbl; TeCThl pelieHbl Ha 40-60%; ypoBeHb 3HaHUM, YMEHUH,
B/IaJIeHUI — yJ0B/IeTBOPUTE/IbHbIN;

- MeHee 5 0asiyIOB BBICTAB/ISIETCS CTYZEHTY, eC/IM B TEOPEeTUYeCKOM BOTIPOCEe He M3/I0KeHO OCHOBHOE
cofiep>kaHue yueOHOT0 MaTepHara, U3/oXkeHHe )parMeHTapHOe, He TI0C/Ie/I0BaTe/IbHOe; OTpe/ie/leH st
TIOHSITHI He UeTKHe; He UCII0/Ih30BaHbl B KaueCTBe /I0Ka3aTe/IbCTBa BHIBOABI M 000011eHus 13
HabmofieHr, ypoBeHb YMeHUsI OTleprupoBaTh HayUHbIMU KaTeropusiMH, aHa/IM31pOBaTh HH(POPMaALIHIO,
B/1a/IeHVS] HaBbIKaMU ITPAKTUYeCKOM JleATe/IbHOCTA OYeHb HU3KWM; TeCThI pellieHbl MeHee, yeM Ha 40 %;
yPOBeHb 3HAaHWM, YyMeHUH, B/1a/leHU — HeI0CTaTOUHBIM.

Keilic-3ajanun

OrmvcaHve KeliC-33/jaHWl: KeliC-33/jaHye TIpeJCTaB/sseT COO0M CUTYal[MOHHYIO 3a7auy, TpeOyroIyro
OCMBIC/IeHUs], aHa/Ii3a, a 3aTeM pellleHus. PellileHre Kelic-3a/laHus JODKHO ObITh apryMeHTHMPOBAHHBIM,
cofiep>KaThb MOSICHEHUSI.

1. CrpoeHue K/IeTOUHOU CTEHKH, KaKoro Trra OakTepuii (rpaMIioNoKUTeTbHBIX WX TPaMM
OTpUILiaTe/bHBIX) MTPeZCTaB/IeHo Ha pucyHke. O603HaubTe BCe UaCTH K/IETOUHOM CTEHKH.

a) 6esiku 1)
0) TeiixoeBble KIUCIOTHI 2)
B) IIUTOI/Ia3MaTHUeCcKasi MeMOpaHa 3)
I') NeNTUAOIIMKaH 4)

2CTpoeHue K/IeTOUHOUM CTeHKH Kakoro Tura 6akrepuii (rpaMIosioKUTebHBIX UM FPaMM
OTpULIATe/TbHBIX) TIPE/ICTaB/I€HO Ha pUCYHKe. O003HaubTe BCe UaCTU KJIETOUHOW CTEHKH.

a) MoJyicaxapu/ibl 1)
0) unus! 2)
B) Hapy>kHasi MeMOpaHa 3)
I) NenTHA0IUKaH 4)
) LUTOTUIa3MaThyecKasi MeMOpaHa 5)
e) Gesiku 6)

3. CTpoeHuMe KIeTOUHOW CTeHKH KaKOTo THIa OakTepuii (rpaMIioyioKUTeTbHBIX WIN FPaMM

OTpHULIaTebHBIX) TIPe/ICTaB/IeHO Ha pUCyHKe. OO03HaubTe BCe UaCTU KJIeTOUHOW CTEHKHU.

a) MOHOIIOJ/IIPHBI MOHOTPUX 1)
0) MoHoO/IaTepaTbHBIA MOHOTPHX 2)
B) lopoTpHUX 3)
r) aMpuUTpUX 4)
[l) IepUTpUx 5)
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MeToauueckrie MaTepuasbl, OTIpe/ieisitoliiye TIPoLeAypy OLleHWBaHKS BLITIOJTHEHUs KelC-3ajaHui

OrmvicaHrie METO/IMKY OLIeHUBAHUS: TIPU OLIeHKe PelleHUs Keiic-3a/laHust Haubosbliiee BHUIMaHKeE [JO/DKHO
OBbITH yZile/IeHO TOMY, HaCKOJIBKO TIOJTHO PacCKpPBITO COZlepyKaHre MaTrepuara, YeTKO U MPaBUIbHO JaHbl JIU
oripeZiesieHHs], PACKpBITO CO/iep>KaHue MOHSITUM, BePHO JIM UCTI0/Ib30BaHbl HAyYHbIE TePMUHBI,
VICTI0/Tb30BaHbl JI1 apTyMEHTUPOBaHHBIE [10Ka3aTe/bCTBa, OMBIT [esiTeIbHOCTH, UCII0/Ib30BaHbl JIU paHee
npruoOpeTeHHbIe 3HAaHWsI, PACKPBITHI JIM TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3H, HACKOIBKO BBICOK YPOBEHb
YMeHHUsI ONlepUpOBaHUsl HayYHbIMU KaTeropusiMH, aHa/im3a MH(GOpMaLiy, Bia/leHHsl HaBbIKaMU1
NIPaKTUYeCKOU JieITelIbHOCTH.

Kpurepuu onenku (B 6an1ax) (70/DKHBI CTPOTO COOTBETCTBOBATH PEHTUHT I/IaHY 110 MakKC. U MUH.
KO/TN4. 0asijioB ¥ TOMBKO /IS TeX, KTO YUHUTCS C UCTIONH30BaHUEM MOJY/IbHO-PEUTHHTOBOW CHCTEMBI
00yuJeHus U OLIeHKU yCI1eBaeMOCTH CTY/I€HTOB):

- 2 Gas1a BBICTAB/ISIETCS CTY[EHTY, eC/IU 3alaHue TPaMOTHO TIPOAaHATM3UPOBAHO, YCTAHOB/IEHEI
TIPUYMHHO-C/Ie[ICTBEHHbIe CBSI3H, IEMOHCTPUPYIOTCS yMeHUs1 paboTaTh C MCTOUHUKaMU WH(GOpMalvy,
B/laJileH/e HaBblKaMU MPaKTUUeCKOH /lesiTe/IbHOCTH, HaliZleHO ONTUMasbHOe pellleHre Kelic-3a/jaHue;

- 1 Gasu BBICTAB/ISIETCS CTY/I@HTY, eC/IU 3a/jlaHue TIPOaHaTM3MPOBAHO MOBEPXHOCTHO, He yCTaHOB/IEHbI
TIPUYMHHO-C/IeZICTBEHHBIE CBSI3H, IeMOHCTPHUPYIOTCS Cy1abble yMeHUs1 paboTaTh C UICTOUHUKAMHU
vH(pOpMalLK, HeyBepeHHOe BJlaJleHre HaBbIKaMM MPaKTUUYeCKOH J1edTe/IbHOCTH, Hali/leHO pelleHre Kenc-
3a/laHus1, HO UMeeT 3HauMTe/bHbIe He/l0ueThl;

- 0 6asIoB BHICTAB/ISIETCS CTY[EHTY, eC/Y 3aJlaHre He MpoaHa/IM3uPOBaHoO, He YCTaHOB/IeHbI IPUUMHHO-
C/Ie/ICTBEHHbIE CBSI3H, IEMOHCTPUPYETCS OTCYTCTBHE YMeHusi paboTaTh C MCTOYHUKaMH MH(OpMaLH, He
c(hopMHpOBaHbI HaBbIKW TIPAKTUUECKOU [1esiTe/IbHOCTH, pellleHre Kelc-3a/laHusl He Hal/leHo.

KoHcnekT

[TpeameT 1 MeTO/[bI MUKPOOHOJ/IOTHH.

MeTo/bI K/1acCHUeCKOi MUKPOOHOIOTHH.

YyacTrie MUKPOOPraH1u3MOB B MUHepa/ir3alii OpraHuuecKyx BellleCcTB, pery/siiuy ra3oBoro cocrasa
atMocdepsbl, B OYMCTKE OKPY>Karolleil cpefibl OT TOKCUUHBIX BeIlleCTB B TIOA epKaHKe TUI00POAUs
TIOUBBI, B 0Opa3oBaHye M0J1e3HbIX UCKOTaeMbIX, B IOTyUeHUH KOPMOBBIX U MHUILEBbIX TPOAYKTOB,
TOI/IMBA, XUMUYEeCKUX PEaKTUBOB U JIeKapCTBEHHBIX Iperaparos.

Hcmopuueckuil ouepk.

Pazgumue mukpobuonoeuu 8 20 cmonemuu. IlepcrieKTUBbI Pa3BUTHSI MUKPOOHOIOTHY B 21 CTONETHH.
Perrenyie rno6anbHbIX 11pobreM 1o crabuinsanyy 6akTepusiMy ra3oBoOro cocraBa arMocdepbl 3eMiy,
OXpaHa OKpY’Karoll|er Cpe/ibl, HeroCpeICTBeHHOe yJyacTre B pellieHue POJ0BOIbCTBEHHBIX,
MeJULIMHCKUX U SHepreTUUeCcKux npobsieM yesoBeyecTsa.

CrpykTypHasl opraHui3arys IpOKaproOTHOM KieTKU. [leneHre, pa3sMHOXXeHYe, KYJIbTUBUPOBaHUS
MHUKDPOOPTaHU3MOB.

CXOZCTBO M pa3/iure B OPraHU3aLiy KJIeTOK 9YKapyuoT ¥ TTPOKaproT. OcoOeHHOCTH OpraHr3aliin
MMKPOCKOIIMYeCKHX I'pub0B, Boflopoceid, mpocTelnmx. OTCyTCTBUe KIeTOUHON CTPYKTYPhl Y BUPYCOB.
CTpyKTypa BUPHUOHOB.

Moposnorus, yasTpacTpyKTypa, MaKpOMOJIeKY/IsIpHasi OpraHu3aLyist KJIeTOK IPOKapHoT.
Mopdonornueckoe pazHoobpasue. OIHOK/IETOUHbIE 1 MHOTOKJ/IETOUHBIE (HUTYAThIE, MELUTUA/TbHbIE)
¢opmbl. CTPYKTYpHBIe pa3MuMsi I'PaMITI0I0KUTEbHBIX Y TPAMOTpPHULIaTe/IbHBIX OaKkTepuil U apXxei.
O6pazoBanue L-popm, cheponioB, IPOTOTIACTOB.

[ToBepXHOCTHBIE CTPYKTYPBI.

[MoABMXHOCTH OaKTepHaIbHBIX K/IETOK.

Mem6paHnHbIi anmapar. Oco6eHHOCTH TPaHCIIOPTa BellleCTB y OakTepuii U MexaHU3MBbI,
obecreunBaroIie 0OMeH BeIeCTB C OKPY>KaroIllei Cpezioit.

Llurorina3ma GakTepranbHOM K1eTKU. BHyTprIiasMaTiueckie BKIIOUEHUs!.

JeneHue kaemku u cnocobbl pasMHO}CeHUst MUKPOOP2AHU3MOS.
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METO,[[I/ILIECKI/IQ MaTepHrdaJibl, OIpe/e/drolire Ipoueaypy OleHHMBAHWA BBITTIO/THEHHSA KOHCIIEKTA

Onucanve MeTOAWKHM OLeHWBAHWS: IPU OL|eHKe BBINIOJIHEHUS CTYZIeHTOM KOHCIIeKTa MaKCHMaJlbHOe
BHHMMaHUe C/lefyeT yAe/sTb CAe[yHOIIUM aclieKTaM: KpaTKOCTb (KOHCIIEKT OPUEHTHPOBOYHO He JI0JDKEH
TpeBbIIaTh 1/8 OT TIePBUUYHOTO TEKCTa); SICHOCTh, YETKOCTh CTPYKTYPHI Marepuasa, uTo obecrieurBaeTr
ero ObICTPOe CUMTHIBaHWE, CXBaTbIBaHKe 00IIel JTOTUKU U T. [I.; HayuHasi KODPEKTHOCTh; OPUTHMHA/ILHOCTh
WHMBH/yabHOM 00paboTKM Marepuasa (Hajnuve BOMPOCOB, COOCTBEHHBIX CY)K/|€HUM, CBOMX CUMBOJIOB
M 3HAaKOB U T. [.); aApecHOCTb (UéTkoe (PUKCUPOBAHHWE BBIXOJHBIX JI@HHBIX, YyKa3aHWe CTpaHML]
LIUTHPOBAHUS U OT/E/IbHBIX MOJIOKEHUN).

Kpurepuu oLjeHKH KOHCIIeKTa:

5 6an. - KoHcriekt He mipeBbimaeT 1/8 OT MepBUYHOTO TEKCTa, MMeeT YETKYI0 CTPYKTYPY MaTepuarna,
V3/I0)KEH SICHBIM SI3bIKOM, (DaKTbl MpHBeJileHHble B KOHCIIEKTE HAyUHO KOPPEKTHbI; KOHCIIEKT COJEP)KUT
coOCTBeHHBIE BOTIPOCHI, CY>KJeHHs], yKa3aHbl BBIXOJHbIE JaHHbIE, CTPAHULbl [UTUPOBAHUS U OT/e/bHbBIX
TI0JI0)KEHUH.

4 6an. - KoHcnekr He mpeBbiiaeT 1/8 OT MepPBUYHOTO TEKCTa, MMeeT UETKYIO CTPYKTYpPYy MarepHara,
V3/I0)KEeH SICHBIM $SI3bIKOM, (DaKThbl TIpUBe/ieHHbIe B KOHCIIEKTe HAyUHO KOPPEKTHBI; KOHCIIEKT He COJEeP)KUT
coOCTBeHHBIE BOTIPOCHI, CY>K/JeHHs], yKa3aHbl He TIOHbIe BBIXOAHBIE JIaHHbIe, CTPAHULIBI LIMTUPOBAHUS U
OT/ie/IbHBIX TT0/IOXKEHUH.

3 Oan. - KoHcriekT He mpeBbiaeT 1/8 OT MepBHYHOTO TeKCTa, MaTepuasn He CTPYKTYPHPOBaH, (aKThl
TIpYBeJleHHble B KOHCIIEKTe HayYHO KOPDEKTHBI; KOHCIEKT He COJ|epP)KUT COOCTBeHHbIe BOIIPOCHI,
CY’KZeHusl, He YKa3aHbl BbIXOJHbIE [JaHHbIe, CTPAHULIbI LIMTUPOBAHUS M OT/e/bHBIX TO/IoKeHu.1 Oart. -
KoHncnekr npeBsbiiaeT 1/8 oT nepBUYHOTrO TeKCTa, MaTepuaa He CTPYKTYPUPOBaH, (PakThl IPUBE/IeHHbIE B
KOHCITeKTe HayuyHO KOPPEKTHbBI; KOHCIIEKT He COJeP>KUT COOCTBEHHBIE BOTIPOCHI, CY)K/eHHs, He YKa3aHbl
BBbIXO/JHbIE JIAHHbIE, CTPAHULIbI UTUPOBAHUS U OT//IbHBIX MTOJI0KEHUM.

JlaGopaTropHasi padoTa

JlaboparopHasi pabora Ne 1
YcrpoiicTBo MUKpOCKoma. TexHHKa MPUTroTOB/IeHUsI U MUKPOCKOMUPOBaUs BUTA/TBHBIX
MpenapaToB MUKPOOHBIX KYJIbTYP

Iles1b paboThI: 3HAKOMCTBO C METO/JaMA MUKPOCKOITUUECKOTO UCC/Ie[JOBaHUSI MUKPOOPTaHW3MOB U
OCHOBHBIMH [TPUEMaMU MUKPOCKOTTUPOBaHusi. OCBOUTh METOAWKH MPUTOTOBJIEHUS TIPEIIapaToB XXUBBIX U
(DPMKCHPOBAHHBIX KJIETOK OMOIOTMUeCKUX 00BEKTOB.

Marepuasibl 4 000pyAOBaHHe: CyTOUHbIe YHCThIe KynbTyphl Bacillus subtilis, Saccharomyces cerevisiae
u Rhizopus oryzae, BuipaiijeHHbie Ha MITA 1 CA. MUKPOCKOTBI U BCe HEOOXOAMMOe /ISt
MUKPOCKOITUPOBaHUSI.

Xop padoTbI

1. ITo3Hakomumbcs ¢ npasuaamu pabombl 8 MUKpODOUOA02UUECKOU 1abopamopuul.

IIpasuna pabombi 8 Mukpobuono2uueckoil rabopamopuu

B mukpobuonornueckoii 1aboparopun paboTaroT B OesbIX XasaTax, Iarnovykax Wi KocbiHKax. Ha
pabouem MecTe He JJO/DKHO ObITh JIUIITHUX TIPeIMETOB. Bce MpHHa/IIe)XHOCTH PacroiararT Ha
ompe/ie/ieHHbIX MecTax. [1pu paboTe co CITUPTOBKAMU OCTEpPEraroTCs BOCIUIAMEHEeHUsI TTapOB CIIUPTa U
JPYTHX TIPeJIMETOB.

ITpu BoCI/IaMEHEHUH BaTHBIX MPOOOK Ha HUX He JIYIOT, TaK KaK 3TO YCU/IMBAeT rOPeHKe, a HAaKPbIBAIOT
TIO/IOTEHIIEM.

MukpoOHast Macca He [JO/DKHA 3arpsi3HITh PYKH, CTOJ U OKPY>Karoljie TpeMeThl. [1eT/IH, UIJIbl ocsie
Ka)KJIOTO COMPUKOCHOBEHHSI C MUKPOOPTaHU3MaMH TIPOKHUTal0T B IJITAMEHU TOPEJTKU U CTaBST B
CrieraibHbINA ITaTUB. [IpOTUBLIYIOCS MUKPOOHYIO B3BECh 00€3BPEXUBAIOT, UCTIONb3Ys
ne3nHbUIMpYoIIYe cpeacTBa. [IpeiMeTHbIe ¥ TOKPOBHBIE CTEKJIA TIOC/Ie pabOoThI TIATeIbHO MOIOT C
MBUIOM B TIDOTOYHOM Bojie. B 1abopaTtopuu He pa3peliaeTcst eCTh, MUTh, MHOTO XOJJUTh, BHOCUTD B Hee
TIOCTOPOHHUe TpeaiMeT. KaTeropuuecku 3arnpelaeTcsi BHIHOCUTh MUKPOOHBIE KY/IBTYPhI 3a MpeZiesibl
71abopaToOpHOTO TIOMEIIeHHS.
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CnepyeT cTporo cob/roAaTh TMYHYIO TUTHEHY - TIIAaTeabHO [e3UH(UIPOBATh U MBITh PYKH C MBIJIOM
TI0C/ie OKOHYaHus paboThI.

B >KypHasie 110 TexHrKe 0e30MacHOCTH CTY/IeHThI U TPerojaBaTe/y Je/latoT 3alrch 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, TIOBM)KHOCTH, XapaKTepa pa3MHOKEeHUsI, OTHOIIEHUS K/IeTOK K PAa3/IMUHBIM XMMUYeCKUM
pasapakuTensiM. MUKpPOOPraHU3MbI B 3THX TperapaTax MOXKHO ITOJBepraTh NPYKU3HEHHOW OKpackKe.

1. TexHuka oTOOpa YHUCTHIX KY/ILTYp MUKPOOPTaHU3MOB

Ot60p Npo6 UKCTBIX KyJABTYP MUKPOOPTaHMU3MOB, KOTOPbIE PACTyT Ha MOBEPXHOCTH TVIOTHOM CPebl UK
B JKH/JKOU Cpejie IPOBOJSAT C/eAyHOLM obpa3om:

1. 3axuraroT ra3oByro rOpeJiKy.

2. TIpoOGUpKY C KyJbTYPOU MOMELAIOT B JIEBYIO PYKY MeXXAy OOJBIIMM M yKa3aTe/bHbIM Ma/lbllaMH B
HaKJIOHHOM TI0/IO’KeHUH (eC/TH Ky/IbTypa PacTeT Ha TUVIOTHOM Cpefie) WM BePTHKAIbHOM (PKHKast
nUTaTesbHas cpefa). [IoBepXHOCTh MUTATeTBbHOM CPe/ibl C KOJIOHUeH MUKPOOPTaHU3MOB JIO/DKHA
ObITH OOpalljeHa BBepX M XOPOIIIO BHU/HA.

3. BakTepHo/OrMuecKyro MeT/IH, HaXOASAIIYIOCS B TIPABOH pyKe, BEPTHKAIBHO MPOKUTAIOT B BEPXHEH
YaCTH TJIaMeHH JI0OKpacHa, 3aTeM TOPU30HTAIbHO OOXKUTAIOT ITPUMBIKAIOIIYO0 K Hel 4acTh
neT/iefiepykareris.

4. Mw3uHIeM U Oe3bIMSIHHBIM T1a/IbLIeM ITPABOU PYKH MPYDKUMAIOT K JIaZIOHH 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 MPOOKK ¥ BHYTPEHHE! 4aCTH BaTHOW MPOOKH
00)XWTaloT B MJIAMEHH TOPEJTKH.

5. CTepu/bHYIO METII0 OCTOPOKHO BBOZST B MPOOUPKY C Ky/IbTYPOMd, COTIPUKACAIOTCSI CO CTEHKOM
TIPOOUPKY [T OXJIXKAEHUSI KUKOCTU C KJIeTKaMH. BbIHUMast TIeT/TI0 U3 MPOOUPKHU, CIeJsT 3a
TeM, yToObI 0TOOPAHHBIM MaTepuas He Kacasicsi CTEHOK IMPOOUPKH U TMeT/Isl He OKa3asiach HaJ
TJIaMeHeM TOpeJTKH.

6. TIpoOGHpKY C Ky/BTYPOM MOMEL[Al0T B LITATHB, a U3B/Ie4eHHbIN MaTepras UCIIOb3YIOT AJIs
TIPUTOTOBJIEHUS TIperiapara.

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

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

1. Ha uucroe u 06e3KupeHHOE TIpeZIMETHOE CTEKJIO B Karllio CTePU/ILHOM BOZOTIPOBO/IHOM BOJbI,
CTEPWIHLHOTO (PM3UOIOTUYECKOTO PACTBOPA Wi Oy/ibOHa OAKTePHOIOTHYECKOU TIeT/Iel BHOCST
VCCieyeMyto Ky/bTypY, PABHOMEDHO pacripejienisisi ee B kuakocTu. Eciu nccnenyemblie
MHUKDPOOPTaHu3MbI (DaKTepru, JPOXOKKU) HAXOAATCS B )KUAKOU Cpefie, TO Ha TPeJMETHOe CTEKJI0
HAHOCSIT Karyllo MUKpOOHOM cycrieH3un (B3Becr) 6e3 no6aBieHyst TIPY 3TOM XKUJKOCTH.
CycnieH3uto OepyT CTeK/ISTHHOM MMas0uKoi Wi OaKTeproIOrHueCKoi reTen.

2. Tlpu uccienoBaHyy TPUOOB 13 TTPOOMPKH C UMCTOM KY/IBTYpoil OepeTcsi HebosIbiiioe KOMnueCTBO
MUIIE/TUS C TIOMOII[BI0 OaKTepHoIoruuecKol et B popme OyKB «I» He Hapylast ero
CTPYKTYPbl, MULIe/IMK Ha MPeJMETHOM CTeKJle OCTOPOXKHO PacILeryIsitoT NpernapoBajibHON UITION
(puc. 2), cTpemsiCh KaK MOKHO JTyullle Pa3beJUHUTh TU(BI.

Ha nipemeTHOE CTEK/I0 Ha Kpai Karii OMyCTUTh peOpoM 1o, yIioM 45° TTIOKPOBHOE CTEKJIO H,
OCTOPOYXHO HAKJIOHSISA, TIOJIOXKUTh €r0 Ha Karulio Tak, UToObl B Hell He 00pa30Ba/MCh My3bIPHKH BO3/IyXa
(puc. 3). Karuito Hy>kHO OpaTh Takol BeJIMUMHBI, YTOOBI OHA 3aTlo/THs/Ia BCe TIPOCTPAHCTBO MeXAY
TIOKPOBHBIM U TIP€ZIMETHBIM CTEK/IaMH U He BBICTYTIa/la 3a Kpasi TOKPOBHOTO CTeksia. Ecmm XUIKoCTh
OyzeT HaHeceHa B U30BITKe, ee HEOOXOUMO YAA/IUTh TIPU TTOMOIIH TTOJIOCOK (DH/IBTPOBAbHOM Oymar.
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IlpuzomoseneHue npenapama «8uca4as Kanas»

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

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

3) Ha NoKpoBHOe CTEK/I0 CTEPUIBHO B LIEHTP HaHeCTHU KarlIllo UCC/lielyeMoro Marepuana (puc. 4).

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

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

5) [IpegMeTHOE CTEK/IO JIETOHBKO MPHXKaTh K TIOKPOBHOMY U MepeBepHyTh. B 0Opa3oBaBieiics
repMeTHUeCKOM KaMepe Karuisi He BbIChIXaeT, UTO M03BoJisieT Hab/moAaTh 3a MUKPOOPTaHU3MaMH
TIPOZIOJKUTETLHOE BPeMsl.

2. ITpuroToBUTH (PUKCUPOBAHHBIN MpeTapaT MUKPOOPTaHU3MOB (JpOXiKeH, OakTepuii), B KOTOPBIX
TIpepBaHbl JKU3HEHHbIe TIPOLIeCChl, HO MOTHOCTLI0 COXPaHeHa TOHKast CTPYKTypa. [Ipy 3TOM BBITIO/HSIIOT
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 pafibaBUTh
JIVCTU/UTMPOBAHHOM BOJOM).

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

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

3. TlomyyeHHbIM Ma30K BBICYLIMBaOT IIPY KOMHAaTHOW TemriepaType Ha BO3Zyxe, II0J, JIaMIIOU UIu
BBICOKO Ha/| TIaMeHeM TOpeJIKHU.

4. BbiCyleHHbIM Ma30K (PUKCHUPYIOT TepMUUeCKUM WA XUMUYeCKUM CITocO60M. ITO TI03BOJIsIeT
YMEPTBUTH K/IeTKM MUKPOOPTaHU3MOB U C/le/laTh UX 0e30MacHbIMH, IPOYHO 3aKPEeIUTh UX Ha
npeZIMeTHOM CTeKJIe U C/ie/iaTh Ma30K Oosiee BOCIIPUMMYEMBIM K KpacuTesisiM (MepTBble K/IeTKU
OKpaIIMBaIOTCS JIyyllle ueM >KuBble). [1pu TepMuyeckoit 06paboTke mperiapaT TPYKAbI IPOBO/ST
KPYTOBBIMH /IBIDKEHUSIMU uepe3 Hanbosiee rOpsUy0 YacTh IJITaMEHU TOPeJTKH, Jiepka MpeMeTHOe
CTEKJIOM Ma3KOM BBepX, ITIOKa He BO3HUKHET OLyIlleHHe JIETKOrO OKeHUsI, eC/IU MPUIOKUTD ero K
KUCTU pyKW. HerocTaTouHo X0poo 3a)MKCUpOBaHHbIN Ma30K CMbIBAaeTCsl CO CTeK/1a pU
nocsieytoiei o0paboTke, a JyUTe/IbHas TepMUYeCcKasi (PUKCAI[Usi MOYKET U3MEHUTh CTPYKTYDPY
MUKDPOOHBIX K/1eTOK U UX hopMy. XUMHUYeCKyto (hUKCaLii0 Ma3KOB OCYIIeCTB/ISIFOT MyTeM UX
NIOrpy>KeHus B cocyg, ¢ 96 Y%-HbIM 3TaHo/I0M Ha 15-20 MUH, C aL[eTOHOM Ha 5 MUH, CO CMeCbio 96
% -Horo sTaHosa u 40%-Horo ¢hopMasrHa (cooTHoleHue 95:5) Ha 2 MUH. U [Ip.

5. Ha oxnakaeHHbIN WK BbICYIIeHHbIN 3aMKCHPOBAaHHbBIN TMperapaT 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/Ib3yeMOr0 KpacHTesst).

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

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

8. Ha okpaiueHHbIl Ma30K HAHOCAT Karllto UMMEPCHOHHOTO Mac/ia ¥ pacCMaTpHBaloT Mpernapar ¢

obwekTrBoM 90 v 100%. B ripaBU/IbHO OKpaIlleHHOM M XOPOIIIO IIPOMBITOM TIperiapare Ioje
3peHus CBeT/IOe U YMCTOe, OKpallleHbl TOJIBKO KJIeTKWU MUKPOOPraHU3MOB.

1. TIpocMoOTpeTh IPUrOTOBJIEHHBIE TIPerapaTbl MUKPOOPTaHU3MOB 10/l MUKPOCKOTIOM, COO/TIOfiast
CJIeIyFOIINI TIOPSIZIOK U TIPaBU/Ia POOOTHI C MUKPOCKOTIOM:

1. YcraHaB/iMBarOT MpaBU/ILHOE OCBELLleHHe TI0JIs 3peHUs] MUKPOCKoma. [l 3Toro, CMOTpPS B OKYJISIp,
3epKaJIOM HarpaBJ/IsItoT 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
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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).

[TprMepHBbIe BOTMIPOCHI K 3K3aMeHY, 4 Kypc / 7 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

HOucrprmiza: Mukpobuonorust Kypcossle 5k3amens! 20 -20__ 1.

ouHas (popma obOyueHUst Haripasnenue 44.03.05 [legarornyeckoe

4 Kypc 7 cemecTp obpa3oBanue (C AByMsI MPOGUISIMU TIOATOTOBKH)
[Tpoduns: buonorusi, Xumusi

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.

1.3. PeMTHHI-TVIaH JUCIUILIHHBI
Tabsuria epeBo/ia 6asyIOB TEKYIET0 KOHTPOJIS B 0A/UTbI peUTHHTA

5| 5| 5|5 5| 5[ 5| 5| 5] 5
0 0 0] 0]0O] O] O] O] 0] O] O
1 50 3] 22 1] 1] 1] 1] 1] 1
2 5| 413 2] 2121 2] 2]1
3 S|4 3| 3| 3| 2| 2] 2
4 5| 4] 4] 3| 3] 3] 2
5 5| 5| 4] 4| 3] 3
6 5/ 5] 4] 4] 3
7 5| 5] 4] 4
8 5| 5] 4
9 5| 5
10 5

PelTUHT-IIIaH JUCHUIIIWHLL IpeacTaBaeH B IIpunokenuu 1.

2. YuyebOHO-MeToAnYecKoe U HHGOpMaILIOHHOE 00ecneyeHHe JUCIUIUTHHBI
5.1. IlepeueHb OCHOBHOM U /{ONO/THUTE/IGHOM YUeOHOM JIMTepaTyphl, He00X0UMO¥ /ISl 0CBOEHHSA
AV CIUILINHBI
OcHoBHas 1uTeparypa

1. Mukpobuonorus : yueb. s CTyAl. YUpesXKa. BbICII. 1Tpod. ob6pas., 00yd. o Hanp. noar. "Tles.
obpas3. " npoduis "buonorus” / A. . Herpycos , 1. b. KoroBa .— Mockga : Akagemusi, 2012 .—
379 c

2. Kypanoga, H. I. Mukpo6uosiorus: yueb. mocobue. — Y. 2. Metabonmm3m npokaprort. U.— M.:
[Tpomereis, 2017. — 100 c. — Pexxum poctyna: http://biblioclub.ru/index.php?
page=book&id=483200

Jlono/IHUTe/IbHAA IMTeparypa
1. 3rosuna, O.B. O61jas Mukpobuonorus: maboparopHsiii npaktikyMm / O.B. 3ro3una, E.B. [1emkoBa.
— yue0. 3/1eKTPOH. M3/, KOMIUIEKCHOTO pacrpoctpaHeHus.— Tamb6oB: M3a-80 PT'EOY BITIO
"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): yueb. mocobue / I.I1.
[llyBaesa, T.B. CBupuzosa, O.C. KopHeesa u fp.; Hayu. peq. B.H. Kanaes. — Boponex:
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5.

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

nporpaMMHOro OGECHE'-IEHI/IH, HEOGXOJI[I/IMBIX AJIsA OCBOEHUA JUCIHUII/IMHbI

HayuHnast snekrponHasi 6u6moreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

OnekTpoHHas 6ub/MoTeYHast cructeMa «JIaHb» [DeKTpoHHBIN pecypc]. — Pexxum goctyma: https://
e.lanbook.com/.

YHuBepcureTckas bubmoreka oHnaiiH biblioclub.ru [SnekTponHbIii pecypc]. — Pexxum gocTyra:
http://biblioclub.ru/.

OnekTpoHHas 6ubmoreka YYHuUT [SnekTpoHHBIN pecypc]. — Pexxum gocTyma:
https://elib.bashedu.ru/.

Poccutickasi rocynapctBeHHasi OubmoTeka [OneKTpoHHbIN pecypc]. — Pexxum goctymna:
https://www.rsl.ru/.

HatmoHasnbHast anekTpoHHasi 6ubmoTeka [O1eKTpoHHbIN pecypc]. — Pexxum foctyna: https:/xn--
90ax2c.xn--plai/viewers/.

HarmoHasnbHas niat¢opma oTKpeIToro oopa3oBaHust npoed.ru [DieKTpoHHBIHM pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

OnekrpoHHOe obpa3oBaHue Pecrybku Baiikoproctan [O1eKTpoHHBIH pecypc]. — Pexxum
pocrymna: https://edu.bashkortostan.ru/.

WHupopmarmoHHo-npaBoBoii noptan ['apanT.py [DeKTpoHHbIN pecypc]. — Pexxum pocrtyna: http://
www.garant.ru/.

IlepeueHb peKOMeH/[yeMbIX peCypcoB HH()OPMaLIOHHO-Te/IeEKOMMYHUKAI{MOHHOU CeTH
«/HTEepHeT», HAXOJAIUXCA B CBOOOJHOM J0CTyIe

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

ITporpaMmMHoe obecrieueHue

Office Professional Plus - Toroop Ne0301100003620000022 ot 29.06.2020, JoroBop Ne 2159-
[10/2021 ot 15.06.2021, JoroBop Ne32110448500 ot 30.07.2021

Windows - JJoroBop Ne0301100003620000022 ot 29.06.2020, Jorosop Ne 2159- [10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

ACD/ChemSketch - BecrinatHasi iuiiensus https://www.acdlabs.com/solutions/academia/
bpay3ep Google Chrome - BecriiaTHast LieH3ust
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

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

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

HaumenoBaHue Bup 3ansTuit HaumeHoBaHue 060pymoBaHus,
CrieLidam3upOBaHHBIX MPOrpaMMHOTO 00ecrieueHust
ayIUTOPU, KAOMHETOB,

naboparopwuii

Aypuropus 11(b®) JlekionHasi, Cemunapckas, s | Kommytarop d-link , nctounmnk

KOHCY/IbTaluM, [ KoHTposisi U | 6ecriepeOoiiHOTO MUTaHUS apc,

28


https://elibrary.ru/
http://www.garant.ru/
http://www.garant.ru/
https://edu.bashkortostan.ru/
http://npoed.ru/
https://xn--90ax2c.xn--p1ai/viewers/
https://xn--90ax2c.xn--p1ai/viewers/
https://www.rsl.ru/
https://elib.bashedu.ru/
http://biblioclub.ru/
https://e.lanbook.com/
https://e.lanbook.com/

aTTecTalyu

KOMITBbIOTEPBI B cOope, yueOHast
MebeJib, TOCKa.
[TporpaMmMHOe obecrieueHHe
1. Office Professional Plus
2. ACD/ChemSketch
3. Windows

Aynutopus 24(b®P)

st XxpaHeHuUs1 000py/[0BaHUS

KommnbroTepsl B cOOpKe, TIPUHTED
canon 2900, npunTep kyosera
2235, npuHetp kyosera 2135,
nipuHeTp brother, kcepokc canon
fc-206, Bechl 3/1eKTPOHHBIE, BEChI
cB-200, My/IbTUMeEIUATIPOEKTOP
vivitek, HOyTOyK asus,
XOIOAWIBHUK POZis cBusira 445-1,
5KpaH MPOeKL[MOHHbIA Ha
TpeHore, yueOHO-MeToANYeCKast
JMTeparypa.
[TporpammMHOe obecrieueHue

1. Office Professional Plus

2. Windows

Aynutopusi 29(bD)

JlekumonHas, Cemunapckas, s
KOHCY/IbTalMH, JI/11 KOHTpO/S U
arrecralyu

[ocka, mpoeKTop, 3KpaH,
yuebHasi Mebesib, yueOHO-
HarIsgHbIe TI0COOUS.

Aynutopus 42(b®P)

I171s1 caMOCTOSITeTbHOM pabOTHI

YuyebHasi Mebe/Tb, KOMITBIOTEPHI B
cbope.
[TporpaMmMHOe obecrieueHHe
1. Office Professional Plus
2. Windows
3. Bpay3ep Google Chrome
4. bpay3sep AHpekc

Aynutopus 45(b®P)

JlexunoHHast, CemuHapckas, s
KOHCY/IbTaLH, [1/11 KOHTposis U
arrecTralyu

Ilocka, yueOGHO-MeTO[uUe CKHe
MaTepHaJibl, yuebHasi MeOe/b.
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