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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
Criocoben ucrionb3oBars |[1K-1.1. 3HaTb 3HaeT coflepkaHue,
6a30BbIe HAYUHO- cofiepkaHue, 3aKOHOMEPHOCTH,
TeopeTUUYeCcKue 3HaHHUs, |3aKOHOMEpPHOCTH, TIPUHLIUTIBI U
TpaKTUUeCKue YMeHUs U | IPUHLUIIBI U 0COOeHHOCTH
HaBBIKY TI0 TIPe/IMETY 0Co0eHHOCTH H3yuaeMbIX SIBJIeHUH U

IJ1s IPOEKTHPOBAHUS U
peanu3anyu
obpa3oBaresIbHOTO
nporiecca B
obpa3oBaTebHbBIX
opraHu3salusx o0Iero
obpazoBanwus (TTK-1);

Y3yuyaeMbIX SIBJIeHUN U
rporieccoB, 6a3oBbie
TeOpUU B PeJMETHOU
obsactu

Mpo1ieccoB, 6a30BbIe
TEOpUH B NPeAMETHOU
obmactu

IIK-1.2. ¥YmeTh
aHa/IM3UpOBaTh
cofiepKaHue,
3aKOHOMEPHOCTH,
TIPUHLIUIIBI U
ocobeHHOCTH
M3yJaeMbIX SIBJIeHUN U
rpoiieccoB, 6a3oBkIe
TeOpUU B MPeJMETHOU
obnactu

YMeeT aHaM3UpOBaTh
cofiep)KaHue,
3aKOHOMEPHOCTH,
TIPUHLIUTIBL U
ocobeHHOCTH
M3y4yaeMbIX SBI€HUN U
Mpo1ieccoB, 6a30BbIe
TEOpUH B MPeAMETHOM
obmactu

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

Bnageet onbiToM 1
HaBbIKaMH
WCII0/Ib30BaHUs1 3HAHUM
Y yMeHUH U HaBbIKOB B
rpeMeTHOU 00/1aCTH
JI71s1 IPOEKTUPOBaHUS U

peanu3aLuu peanu3aLuu
obpa3oBarebHOTO obpa3oBareIbHOTO
rporiecca B rporiecca B
obpa3oBare/bHbIX obpa3oBarebHBIX
OpraHu3alusx o0IIero |opraHu3alnysx obIero
obpa3oBaHus obpa3oBaHus
Cnioco6en ucrionb3oBars |[1K-2.1. 3HaTh 3HaerT IpeZiMeTHY0
0a30Bble HAyUHO- rpeIMeTHYI0 00/1acTh 06macTb TPoUIBHBIX
TeopeTHUeCcKHe 3HaHUsl, |TIPO(UILHBIX JUCTTATITH
TIpaKTUYeCKre YMeHUsI U | AUCLUTUINH
HABBIKI IO TIPEAMETY [1K-2.2. Y™meTb YMeeT aHa/IM3UpOBaTh
AJIA HPOEKTUPOBAHUA M| o mpsppoBarts NpeIMeTHY 00/1aCTh
peamsaiiu TIpeIMETHYO 00/1acTh | TIPOPUITBHBIX
obpasoBare/bHOro MTPOGUIbHBIX TUCTIATITH




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

JTUCLIATIIAH

I1K-2.3. BnageTb
OTIBITOM Y HaBbIKaMH
WCII0/Ib30BaHUs 3HAaHUM
Y YMeHW U HaBbIKOB B
ripeMeTHOM obacTu
TSI TIPOEKTHUPOBAHUS U
peau3aluu
obpa3oBareIbHOTO
ripoijecca 1o
JTOTIOJTHUTETbHBIM
ob1rieobpa3oBaTe/ibHBIM
rporpaMMam

Brageet onbiToM u
HaBbIKaMU
WCI0J/Ib30BaHUS 3HAHUM
Y YMEHUH U HaBBbIKOB B
nipegMeTHOM obmacTu
TSI TIPOEKTUPOBAHUS U
peanu3aluu
obpa3oBaresIbHOTO
npotiecca 1o
JIOTIOJTHUTE/TEHBIM
ob1ieo6pa3oBaTe/ibHBIM
TporpaMmmam




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

MucnmrmiHa « MUKpOOHOIOTHs» OTHOCUTCS K YacTd, pOPMHUPYeMOM yuaCTHUKaMHU
oOpa3oBare/ibHbIX OTHOIIIEHUH.

HOucuurnivHa usyyaercas Ha __ 4 Kypce B 7 cemMmecTpe.

Llens wu3yyeHUs1 [AUCLUIUIMHBL (OPMHUpDOBaHWE CHCTEMAaTU3UPOBAHHBIX 3HaHWW B 00sacTu
MHUKPOOHOJIOTHH, YMEHHUM OIepHpOBaTh OCHOBHBIMU TIOHSATHSIMHU, B/Ia[ileHHH HaBBIKAMU HCIIOIb30BaTh
BO3MO)KHOCTH 00pa3oBaTe/ibHOM CpeJibl [I/isl JOCTHKeHHsI TIMUHOCTHBIX, MeTarpeJAMeTHBIX U TpeMeTHbIX
pe3ynbTatoB 0o0yueHHsi U obecrieueHHs] KaueCTBa y4yeOHO-BOCTIMTATeNbHOTO TIporiecca CpeACcTBaMU
TIpero/ilaBaeMoro yuebHOro mpezmera

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

JMUCLATITMHBI « MUKpOOHOIOTHs» Ha 7 cemMecTp
__O4YHad
topma obyueHwus
Bup padoTsI O0BeM JUCHUILIMHBI

O61ast TpygoeMkocThb aucturvHbl (3ET / yacoB) 3/108
YueOHBIX YaCcOB Ha KOHTAKTHYIO PaboTy C mperojaBaTesieM: 57.7

JIeKIui 22

MPAKTUUe CKUX/ CeMHUHAPCKUX 0

71ab0opaTOpPHBIX 34

KOHTPOJTb camocTosiTesTbHOU paboThl (KCP) 0

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

nipenogaBaresieM) 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 u3y4yeHUus
MaTepuasioB: JIeKIHH,
NpakTHUeCKHe 3aHsTHS,
CeMHHAapCKHe 3aHsATHS,
naboparopHbie paboThI,
camocTosiTe/bHas pabora
Y TPYZ,0EeMKOCTD (B

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

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

dopma TekyI11ero
KOHTDOJISI
yCIieBaeMoCTH
(KO/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/1accuduKalys IpOKapuoTOB
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 MUKPOOHOIOTUH. 3a/laHus

MeTob! KnaccuueCckou

MHKpPOOHOJIOTHH. YUacTre
MHUKPOOPTaHW3MOB B MUHepa/n3aliu
OpraHUYeCKUX BeIleCTB, Pery/siun
ra30BOT0 COCTaBa aTMOCQepbI, B OUUCTKe
OKPY>KaroIllel Cpefibl OT TOKCUYHBIX
BEIL[eCTB B TIO/Ziep>KaHKe TUIO0POAUS
TIOUBBI, B 00pa30BaHKe T0J/Ie3HBIX
WICKOTIaeMbIX, B ITOJTyU€HHUA KOPMOBBIX U
TIULIEBBIX TIPOAYKTOB, TOTUIMBA, XUMHUUECKUX
PEaKTHUBOB U JIeKAPCTBEHHBIX
niperniapatoB.CHUCTeMaTHKA MTPOKAPUOT

[TpaBu/a HOMEHK/IATYPbl U UEHTU(UKALUU




MHUKPOOpraHrn3moB. OCHOBHbIe
¢dunoreHeTHUYeCKHe TPYIIbI apXed.
OcHoBHbIe (puI0reHeTHYeCKre TPyIIbI
Oaktepuii.IToTpeOHOCTH MPOKAPHOT B
NyTarebHbIX 3/IeMeHTax U
MHUKpO3/ieMeHTax. VICTOUHUKY OUOTeHHBIX
sneMeHTOB. PakKTOPBI POCTa.

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

TPOLIeCChI Y TIPOKApPHOTOB.

Cnioco6r1 06ecrieueHust

SHepruei. JK30reHHble U 3H/IOTeHHble
OKHcisieMble cyocTpaThl. JloHOPEI
5/1eKTPOHOB. [lepeHOCUMKY 3/1eKTPOHOB U
5/1eKTPOHTPAHCIIOPTHBIE CUCTEMBI: UX
0COOEHHOCTH Y pa3/IMYHbIX OPraHU3MOB.
Ponb AT®, criocobb1 ee 06pa3oBaHusl.
Bpokenusi. A3pobOHOe [pIXaHHe.
AmnaspobHoe AbixaHre. XeMOCHHTES.
buocunTeTHMUECKMe npoLiecchl. BnusHue
¢axTOpoB BHellIHel cpefbl. OTHOLIEHNe
MHKPOOPraHU3MOB K

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

Horm. mut-pa NeNe 1,2

JlabopatopHasi
pabora,
TectrpoBaHue




VOHU3UPYIOIIlee U3/TydeHre, PaiOBOJIHbI,
ynbTpa3ByK. OTHOIIIEHHE K MOJIEKY/IIPHOMY
KHCJIOPOAY — a3p00OHbIE MUKPOOPTaHH3MBbI,
obsiuraTHble U (haKy/IbTaTUBHbIE aHA3POOBI.
YcBoenue coeayHenud azota. CHHTe3
OCHOBHBIX OMOTIONTMMEPOB: HYK/IEMHOBBIX
KUCJIOT, OEJTKOB, JIUITH/IOB, YTI/IEBO/IOB.
BropuuHbie MeTabOUTHI.

3 [HeticTBue (pakTOpPOB BHeLIIHeH cpe/ibl Ha
pPOCT MUKPOOPraHU3MOB
3.1 [eiicTBre (pakTOPOB BHELIHeW Cpe/ibl Ha 10 OcH. mt-pa NeNe 1,2 | KoHncniekT TectupoBanue,
POCT MUKPOOPIraHU3MOB Hom. mir-pa NeNe 1,2 JlabopatopHasi
pabora, Ketic-
buoreoxumuyeckas fesaTebHOCTD 3a/jaHust

MUKDPOOPraHMU3MOB. YuacTue
MHUKDPOOPTaHU3MOB B OMOTe0XUMHUYe CKUX
LMK/IaX COeIMHeHUN yI/iepoza, a3oTa, Cepbl
Y IpYTUX 371eMeHTOoB. Tpoduyeckue CBSI3U B
Pa3/InYHBIX COOOIIIeCTBax
MHKPOOPraHM3MOB. 3HaueHue
MUKPOOPraHU3MOB B Ie0JIOTUYeCKUX
rporieccax; 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 ()OPMUPOBaHUU
cocraBa atMoc(epsl. Bsaumogpelicteue
MHKPOOPraHM3MOB C paCTeHUsIMU U

10



OnudurtHasi MUKO(]I0pa pacTeHUH.
ArpobakTepuy — BHyTPUK/IETOYHbIE
napasutbl. @UTONaToreHHbIe

YKUBOTHBIMH. @UKOOUOHTHI y JTUILIAHHUKOB.

MHUKDPOOPTraHU3MBbl.

4 KoHTposbHast pabota 0.5
5 OK3aMmeH 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 ¥ 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.

Kop v dopmymupoBka kommereHmu: Crioco6eH UCIOb30BaTh 0a30Bbie HAayUHO-TEOPETUUEeCKHe 3HaHMUS,
NpaKTUUYeCKHe YMEHHUs] U HaBBIKU T10 TPeJMEeTy /IS MPOEKTHPOBaHUs W peasr3al[ii 00pa30oBaTe/IbHOro
niporiecca B oOpa3oBare/ibHbIX OpraHu3alusx obilero oopasosanus (ITK-1);

Kog u Pesynbrarthl KpuTepuu olieHMBaHHUs pe3y/ibTaToB 00yueHus (OK3aMeH)
HauMeHOBaHUe |00yueHuUs 110 2 3 4 (Xoporio) 5 (OtmuHO)
MH/MKATOpa AACLHTITHE (HeynoBnetBop |(¥YnoBneTBOpUT

AOCTIDKEHIS WTe/bHO) e/bHO)

KOMMeTeHI[UU

IIK-1.1. 3Hate | 3HaeT 3HaHUS He 3HaHUs 3HaHUs 3HaHus
cofiepKaHue, cofiep)KaHue, chopMUpPOBaHbI | 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 SIBJIEHUN U

TPOLIeCCOB, TIPOLIeCCOB,

6a3oBbie 6a3zoBbie

Teopuu B Teopuu B

rpeMeTHOU npeJMeTHOM

obmactu obmactu

[IK-1.2. YmeTb | YMmeeT YMmeHud He YmeHus He YmeHus B Ymenus
aHa/IM3UPOBaTh | AHA/IM3UPOBATh |CPOPMUPOBAHBI |TIOHOCTHIO OCHOBHOM TIOJTHOCTBIO
cofiepykaHue, cofiepykaHue, chopMupoBaHhbl | CGOPMUPOBaHb! | CYOPMUPOBAHbI
3aKOHOMEPHOCT |3aKOHOMEpPHOCT

Y, IPUHLUTIBI U | ¥, TIPUHLUIIBI U

0COOEHHOCTH | 0COOEHHOCTH

H3y4yaeMbIX H3yuyaeMbIX

SIBJIEHUH U SIBJIEHUH U

TPOLIeCCOB, TPOLIeCCOB,

0a3oBbIe 0a3oBbIE

TeOpUH B TeOpUH B

rpeAMeTHOU rpeAMeTHOU

obacTu obnactu

IK-1.3. Bnageet Bnagenue Bnagenue Bnagenue Bnagenue
BnageTsb OTILITOM U HaBbIKAMU He | HaBbIKaMU HaBbIKaMU B HaBbIKAMU
OTIBLITOM U HaBbIKAMH chopMHPOBaHO |HeyBepeHHOe OCHOBHOM yBepeHHOe
HaBbIKaMU WCTI0/Tb30BaHUSs chopmupoBaHO
WCI0/Ib30BaHUs | 3HAHUM U

3HaHUU U YMeHU 1

yMeHUH 1 HaBBIKOB B

HaBbIKOB B rpeiMeTHOU

TIpeIMeTHOM obnactu fjist

obmactu aist TPOEKTHPOBaHU

MPOEKTHUPOBAHMU | U peanu3alyu
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S ¥ peain3aLuu
obpa3oBatesibHO
ro rpoiiecca B
obpa3oBaresibH
BIX
OpraHu3aL|saX
obi1iero
obpa3oBaHus

obpa3oBaresibHO
ro rporiecca B
obpa3oBaresnbH
BIX
OpraHMU3aLUsIX
o0i11iero
obpa3oBaHus

Kop u dopmymupoBka kommereHmu: Crioco6eH UCIoMb30BaTh 0a30Bbie HAyUHO-TEOPeTHUeCKHe 3HaHMUS,
TIpaKTUUeCKre YMeHUS] M HaBBbIKU TI0 MpeAMeTy /sl TIPOeKTHPOBaHUs U peann3aliui 00pa30BaTe/ibHOTO
TIpoljecca To JOTO/IHATeTbHBIM 001TIe00pa3oBaTe/ibHBIM rporpamMMam (ITK-2);

Kopg u Pe3ynbTaThl KpuTepuu olieHMBaHus pe3y/ibTaToB 00yueHus (DK3aMeH)
HauMeHOBaHUe |00yueHuUs 110 2 3 4 (Xoporio) 5 (OTmAuHO)
MH/MKATOpa AMCLIATIIMHE (HeynoenetBop |(YI0OB1eTBOPUT
AOCTIDKEHII WTEe/BHO) e/bHO)
KOMMeTeHI[UU
IIK-2.1. 3Hats | 3HaeT 3HaHUS He 3HaHUs 3HaHUs 3HaHUs
TpeMETHYHO TpeIMETHYO chopMHpOBaHbI |HEJIOCTAaTOUHO | COPMHUPOBAHBI, | TOTHOCTHIO
obsacThb 06s1acTh c(hOpMHPOBaHbI, | HO UMEIOT cchopMUPOBaHBI
NMpoGUILHBIX | MPOMUIBHBIX HeCUCTEeMHBI OT/le/IbHbIe
JIWCLIATIIAH JUCLIATIIAH npo6ebl 1

HETOYHOCTH
[IK-2.2. YmeTh | YMmeeT YmeHus He YMmeHus He YmeHus B YMmenus
aHa/M3UpOBaTh |aHAJW3UPOBaTh | C(HOPMHUPOBAHBI | TOTHOCTHIO OCHOBHOM MOTHOCTBIO
NpeMEeTHYHO NpeMEeTHYIO chopmupoBaHsl | chopMUPOBaHbl | CYOPMUPOBAHbI
obmactb obmactb
NMpoGMWIbHBIX | POGUIbHBIX
JUACLIUTITUH JUCLIUTITUH
IK-2.3. Bnageer Bnanenue Bnanenue Bnanenue Bagenue
Bnagets OMBITOM U HaBbIKAMU He | HaBbIKAMU HaBbIKAMU B HaBbIKAMU
OTBITOM U HaBbIKaMU chopMHpOBaHO |HeyBepeHHOe OCHOBHOM yBepeHHOe
HaBbIKaMU WCII0/Ib30BaHUS chopMHpOBaHO
WCII0/Ib30BaHUs | 3HAHUH U
3HaHUU U YMeHU! 1
yMeHul 1 HaBbIKOB B
HAaBBIKOB B npeAMeTHOU
rpeiMeTHOM obnactu asis
obnactu fist MPOEKTUPOBAHU
MPOEKTUPOBAHU |51 U pear3alyu
sl M peanu3alyy | 00pa3oBaTebHO
obpa3oBare/bHO | TO TIpoliecca Io
rO TpoLecca Mo | JOMoJHUTeTbH
JIOTIO/THUTETbH | bIM
bIM obrmeobpa3oBar
o06111e00pa3oBar | e/IbHLIM
e/TbHbIM rporpaMmmam
rporpamMmmam
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KputepusiMi OlIeHUBaHUsSI SIBJISIFOTCS Oasiibl, KOTOPbIE BBICTAB/ISIOTCS 3a BU/BI [1€STEbHOCTH
(oLleHOUHbIEe CpeACTBa) IO WTOTaM HW3ydyeHUs: MoAyJel (pa3ze/oB JUCLUIUIMHBI), TEepeuuc/ieHHbIX B
peUTHHT-TI/IaHe JUCLUIUIUHLI. Basjibl, BbICTaB/sieMble 3a KOHKPETHbIE BU/IbI 1eATeTbHOCTHU TIpe/|CTaBIeHbI

HWXe.

4.2. Tunossbie KOHTPOJIbHbIC€ 3ddHHUA W/IM HWHbBIE€ MdaTe€pHAJIbI, H006X0,Z[I/IMLIE AJIA OIléHHMBAHUA
pe3y/ibTaToB OGYHEHPIH mo AUCIMIIVIMHE, COOTHECEHHbIX C YCTAHOB/ICHHBIMH B 06pa3OBﬂTEJIbH0ﬁ

nporpaMmme

HHAUKATOPpAMH

AOCTHOKeHUsA KOMHETEHHHﬁ.

Metoguueckue

ompeze/SIIOIMe MPOLeAYPHI OLleHUBAHNSA Pe3y/IbTaToB 00yJeHHs 10 AUCLUILIHHE.

MaTepHuaJibl,

Kog n HaumMeHOBaHUe

Pe3synbratel 00yueHus 110

OLieHOYHbIEe Cpe/iCTBa

VIHJMKATOpa J0CTKEeHUs] OUCLUIIVHE
KOMIIeTeHL[UU

[1K-1.1. 3HaTh comeprkaHue, 3HaeT cofiepKaHue, TectupoBaHue
3aKOHOMEPHOCTH, IPUHLUIBI U | 3aKOHOMEPHOCTH, NPUHLIMIIBI U

0COOEeHHOCTH U3y4YaeMbIX 0COOeHHOCTH U3ydaeMbIX

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

TeOpUHU B TIpeZIMeTHOM 00/1acTh | TeOpWU B MPeIMeTHOM 061acTi

[IK-1.2. YMeTb aHa/mM3upoBaTs | YMeeT aHa/Iu3upOBaTh TectupoBaHue

cofiep>kaHye, 3aKOHOMEPHOCTH,
TIPUHIUITEI ¥ 0COOEHHOCTH
H3y4yaeMbIX SIBI€HHH U
TPOL[eCCOB, 6a30BbIE TEOPHH B
npeMeTHOU 06/1aCTH

cozep)kaHue, 3aKOHOMEPHOCTH,
TIPUHLIUTIBI 1 0COOEHHOCTH
W3yuyaeMbIX SIBJIEHUH U
TpolieccoB, 6a30Bbie TEOPUH B
nipegMeTHOM ob6macTu

[1K-1.3. BsiageTs onbITOM U
HaBbIKaMM MCTIO/Tb30BaHUS
3HaHUW U YMEHHI 1 HaBbIKOB B
rpeIMeTHOM 061acTy Ayist
TPOEKTHMPOBAHUS U peasn3aluu
obpa3oBarenbHOTO TpoIiecca B
oOpa3oBaTe/IbHbIX OpraHU3alUsIX

BrageeT onbITOM ¥ HaBBIKaMH
VICTI0/Tb30BaHUsI 3HAHUM U YMEHUU
Y HaBBIKOB B TIPeIMETHOMN
obacTH 4151 MPOeKTUPOBaHUS U
peanu3aiu 06pa3oBaTeIbHOTO
npoliecca B 006pa3oBaTebHbIX
OpraHu3aIysIxX 00IIero

Koncnekr, Ketic-3aianus,
JlaboparopHasi pabora

ob1riero obpa3oBaHHs obpa3zoBaHus

[TIK-2.1. 3HaThb npejMeTHYO 3HaeT mpejMeTHYI0 00/1acTh TectupoBaHue
06s1acTh MPOGUIBHBIX NIPO(U/IBHBIX JUCLIUTIIMH

JVCLIATIIVH

[IK-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/Ib30BaHUS
3HaHUM U YMEeHH 1 HaBbIKOB B
npeMeTHOU 00/1acTH Jjist
TPOEKTUPOBAHUS U Pear3aliin
obpa3oBareIbHOTO TIpoIiecca Io
JIOTIONTHUTeTbHBIM
o61ieobpa3oBaTeTbHBIM
riporpaMMam

Brnapeet onbITOM M HaBbIKaMu
VICTI0J/Ib30BaHUS 3HAHUU U YMEHUU
Y HaBLIKOB B TpeIMeTHOMN
o6acTy 47151 IPOeKTUPOBaHUS 1
peanm3anuy 06pa3oBaTebHOTO
nporiecca Io JonoJHUTeTbHBIM
06111e00pa30BaTeIbHLIM
nporpamMMmam

JIabopartopHas pabora, Ketic-
3aganusi, KonTposnbHast pabora
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KputepusiMi OlLIeHUBaHUS TIPU MOAY/JIbHO-DEHTHHIOBOM CHUCTEME SIBJISTIOTCSL Oasuibl, KOTOpbIe
BBICTABJISIIOTCS TperojaBaresieM 3a BHU/bl JedTe/lbHOCTU (OL|eHOYHbIe CPeJCTBa) [0 WUTOram M3yueHusi
Mozysien (pa3ziesioB AUCLUIIIMHBI), TIeEPEUNCIeHHbIX B PEMTUHT-I/IaHe JUCLUTITUHBI

0/11 5K3aMeHa: TeKyL[1i KOHTPOJIb — MakcumyM 40 6asinoB; pybexXHbIii KOHTPOJIb — MakcumyM 30

6asioB, MooIIpuTebHbIe Oabl — MakcuMyMm 10;
[ITKa/bl OL|eHUBAHUS:
04151 5K3aMeHa:
ot 45 10 59 6asnoB — «yAOBIETBOPUTETHEHOY;
ot 60 10 79 6anIoB — «XOpOLION;
ot 80 6anoB — «OT/INUHOY.

TecToBbIe 3agaHus

OmnucaHue TeCTOBBIX BBAHHHﬁZ TeCTOBbIE€ 3d/ldHWSA BKJ/IFOUAIOT TECThbl 3dKPBLITOI'O0 THIId (C OJHHUM

IMpaBU/IbHBIM OTBETOM) , TeCTbl

Ha YCTaHOBJ/IEHMM T10C/1€40BaTe€/IbHOCTU W Ha YCTAHOBJ/IEHHE

cootBeTcTBUS. OLleHKa 3a BBINIOJIHEHWE TEeCTOBBIX 3aJaHUM BBICTAB/SIETCS Ha OCHOBAaHUM TIPOLIEHTa
3aflaHUM, BBITIOJIHEHHBIX CTYAEHTaMHd B TIPOLIECCEe TPOXOKIEHUS TIPOMEXYTOUHOTO M PYyOeXHOTrO

KOHTDOJIsI 3HaHUM

1. i3BuThIe OakTepuu B (hopMe CIIHPAIH....
a) CITMPOXeThI

0) TeTpaKOKKH

B) GaLy/IIbI

r) cTadUI0KOKKH

2. bakTrepum nasouKOBUIHOU (POPMBI

a) TeTPAKOKKHU

6) GaLIIBI

B) CTa(U/IOKOKKH

I') CITUPOXEThI

3. IIpeacraBuTe NpoOKapuor.....

a) capLUHbI

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) obecrieuriBaeT TPAHCIIOPT BeLeCTB

3) obecrieurBaeT 3alUTy OT HEJJOCTATKA BOJBI
4) oCy11eCTBIISIIOT TIepe/IBIKeHre

5) OCyLLeCTB/ISAIOT Mepefauy Mia3Mubl

2. CooTBeTCTBHE CTPYKTYPY U (PyHKIUU

a) LINM

0) Karicymna
B) JKT'YTUKU
r) hbumMOpum

1) obecrieurBaeT TPAHCIIOPT BEIL[ECTB

2) obecrieunBaeT 3allyTy OT HeJOCTAaTKa BO/bI
3) obecrieurBaeT nepeiBIKeHHEe

4) obecreurBaroT repejauy ria3sMHU/bI

5) 3aracHOe TUTaTe/IbHOe BEIleCTBO

3. CooTBeTCTBUE CTPYKTYPY U (PyHKLIUU

a) LITIM
0) KeToUHast CTeHKa

1) oOMeH BelrieCTB
2) MexaHWYecKasl TIJIOTHOCTh

15



B) IrpaHysie3a 3) 3aracHoe nuTaTe/bHOE BellleCTBO
r) hbumMopum 4) nepefaua Taa3Mu/bI
5) nepe/iBI>KeHUe

4. CoOTBeTCTBHE CTPYKTYPbI U OYHKI[UH

a) ra3mMuzia 1) xpaHeHre UH(pOpMaLUU
6) Me3ocoma 2) peakiuu oOMeHa BelleCTB
B) aspocomMa 3) obecrieueHue T1aByveCTH
r) Kapbokcrcoma 4) pukcauus CO,

5) 3amacHOe TITaTe/TbHOe BeleCTBO

MeTtoanueckre MaTepuasbl, ONpejesioliye MpoLeAypy OLleHHBaHUS BbIMIOHEHUsI TeCTOBbIX 3a/laHuN

OrnurcaHre METOAWKM OLleHHMBaHMS BbITTIOJTHEHMS TECTOBBIX 3a/laHM: OL|eHKa 3a BbITIOJIHEHUE TeCTOBbIX
3a/laHUM CTAaBUTCSI HA OCHOBAHUWU T10/[CUeTa MPOLieHTa MPABU/IbHO BBITTOTHEHHBIX TECTOBBIX 3a/laHUM.
Kpurepuu onenku (B 6a1ax):

- 9-10 6a1710B BBICTABJ/ISIETCS CTYAEHTY, €CJTH MPOLIeHT MPABUIHLHO BBITTOJTHEHHBIX TECTOBBIX 3aJJaHUN
coctaBmsieT 81 — 100 %;

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

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

- 10 4 6aJNIoB BBICTAB/ISIETCS CTYAEHTY, eCJTH MPOLIEHT MPABUIbHO BBITTOJTHEHHBIX TeCTOBBIX 3aJjaHUN
coctannsieT 40 %;

KonTposibHas pabora

1. Ha3oBuTe 0CcOOEHHOCTH KJIeTOUHOM OpraHu3al[iy TprU0oB.

KakoBbl 0COOEHHOCTH TTPUTOTOB/IEHUS TIPENIAapaToOB MUKPOCKOIIMUECKUX TPUOOB «pa3/iaBieHHast
Karis» ?

KakoBbI OT/IMUMS B CTPOEHUM BBICIITUX U HU3LIUX TPUOOB?

[Mepeuriciite 0cobeHHOCTH MOP(hOJIOTUM TIPeJiCTaBUTee OT/Ie/IbHbIX K/IaCCOB rPUOOB.
Ha3zoBwute 06s1acT IpUMeHeHUsI MUKPOCKOTITHYe CKUX TPUOOB.

Kakyto posnb rpuObl UTparoT B MUILEBOM TIPOMBILIIEHHOCTH?

N

ok W

MeToauuecKrie MaTepHrabl, OTpe/esole MMPoLeypy OLleHUBaHUsI KOHTPOILHOUM paboThI

OmnucaHue MeTOAVKH OLIeHUBAHMSI: TIPU OLIEHKE BBITIOJTHEHHS CTYZ€HTOM KOHTPOJIbHON paboThl
MaKCHMaslbHOe BHUMaHHe CeJyeT yAe/siTh C/e[yIOLUM acrieKTaM: HaCKOJIbKO TIOJTHO B TeOPeTHUEeCKOM
BOTIPOCE PACKPBITO CoZiepkKaHWe MaTepurara, YeTKO U MPaBU/IbHO /IaHbI OTIpe/ie/ieH s, PACKPBITO
cofiep>KaHue TIOHSTHI; BepHO MCTI0/Ib30BaHbl HayYHbIe TEPMUHbI; JeMOHCTPUPYIOTCSI BBICOKHM YPOBEHb
YMeHUsI OTlepUpOBaTh HayUHBIMU KaTerOpUsIMU, aHaIu3UpOBaTh WH(MOPMAIL[HIO, Ba/leHHe HaBbIKaMU
TIPAKTHUEe CKOM JIesITeTbHOCTH; KelC-3a/laHre PellleHO Ha BEICOKOM YPOBHE, CO/IEP)KUT apryMeHTalL[HI0 1
TIOSICHEeHMUS.

Kputepuu onenku (B 60a/uiax):

- 9-10 6a/1710B BBICTAB/ISAETCS CTYAEHTY, €CJTH B TEOPETUUECKOM BOTIPOCE TIOJTHO PACKPBITO COZIEP)KaHHUEe
MaTepHasia; YeTKO W MPaBU/ILHO ZIaHbI OTIpe/ie/IeHHs], PAaCKPBITO COJIePyKaHHe TIOHATHH; BEPHO
WCTI0/Th30BaHbl HayUHbIe TEPMUHBI; JeMOHCTPUPYIOTCS BHICOKHMM YPOBEHb YMeHHsl OTIepHPOBaTh
Hay4YHBIMH KaTerOPHUSIMH, aHaTM3UPOBaTh MH(OPMaLIWIO, Blla/leHre HaBbIKAMU TTPAKTHUe CKOM
JesiTe/IbHOCTH; Kelic-3a/laHue pellieHO Ha BLICOKOM YPOBHE, CO/I@PKUT TOsSICHEeHUST; TeCTOBbIe 3a/IlaHuUs
pellieHkbI cBbille, yeM Ha 80%; ypoBeHb 3HaHUM, YMEHUM, B/la/IeHH — BbICOKUIA;

- 7-8 6anIoB BHICTAB/SETCS CTYEHTY, €Ci B TeopeTHueckoM BOTIPOCE PACKPBITO OCHOBHOE COZIEP)KaHHe
Marepuasa; B OCHOBHOM TPaBU/ILHO JJaHbl OTIpe/iesieHust TIOHATHH U UCTIONb30BaHbl HAyUHbIe TEPMUHBI;
OTBET CaMOCTOSITe/IbHBIN; OTpe/iesieHNs TIOHSITUI HeTo/THbIe, I0MYIll[eHbl He3HaUUTeTbHbIe HapyIllleH!s B
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TI0C/IeZI0BaTeIbHOCTH U3/I0’KeHHsT; HeOO/IbIIMe HeJ0CTaTKU TIPU UCTI0/Ib30BaHMH HayUHBIX TEPMUHOB,;
KeliC-3a/laHKe pelleHO BepHO, HO pellleHre He J0Be/IeHO /10 3aBepLUarolero 3Tarna; TecTbl pelieHsbl Ha 60-
80%. YpoBeHb 3HaHUM, YMEHUH, BaJIeHUN — CPeHUM;

- 5-6 6asnIoB BHICTAB/ISIETCS CTY/IEHTY, eC/IM B TeOPeTHUeCKOM BOTIPOCe YCBOEHO OCHOBHOE, HO
HeIroc/IefloBaTe/IbHO; OIpe/ie/leHNst TOHATUM HeZJOCTaTOYHO YeTKHe; He UCII0/Ib30BaHbl B KaueCTBe
Jl0Ka3aTesibCTBa BBIBOZBI U 0000111eH s 13 HaO/II0/IeH U, TIPAaKTUYeCKUX 3aHSITUN; YPOBEHb YMeHUs
orepupoBaTh HayUHbIMU KaTeropysiMH, aHa/IM3UpoBaTh MH(GOPMaLMIO, B/laJleH!s] HaBbIKaMU
TIPaKTUUeCKOU JiesTelTbHOCTU HEeBBICOKMH, HabmoAatoTcst ipoberibl U HETOUHOCTH; B pellieHue Kelc-
3a/laHus BEPHO BBIITOJIHEHBI HEKOTOPBIE 3Tallbl; TeCThl pelieHsl Ha 40-60%; ypoBeHb 3HaHUM, YMEHUH,
B/IaJIeHUI — yJ0B/IeTBOPUTE/IbHbIN;

- MeHee 5 0asiyIOB BBICTAB/ISIETCS CTYZEHTY, eC/IM B TEOPETUYeCKOM BOTIPOCE He M3/I0KeHO OCHOBHOE
coziep>kaHue yueOHOT0 MaTepuara, U3/ioXkeHre )parMeHTapHOe, He TI0C/Ie/I0BaTe/IbHOe; OTIpe/ie/leH st
TIOHSITHI He YeTKHe; He UCII0/Ib30BaHbl B KaueCTBe /I0Ka3aTe/IbCTBa BHIBOABI M 000011eHus 13
HabmofieHr, ypoBeHb YMeHUsI OTlepyupoBaTh HayUHbIMU KaTeropysiMH, aHa/IM3UpOBaTh HH(POPMaLIO,
B/1a/IeHVS] HaBbIKaMU ITPAKTUYeCKOM JleATe/IbHOCTA OYeHb HU3KWM; TeCThI pellleHbl MeHee, yeM Ha 40 %;
yPOBeHb 3HAaHWM, yMeHUH, B/la/leHU — Hel0CTaTOUHBIM.

Keiic-3ajanun

OmvcaHve KeliC-33/jaHWl: KeliC-33a/jaHye TIpeJCTaBseT COOOM CUTYal[MOHHYIO 3a7iauy, TpeOyrolyro
OCMBIC/IeHUs], aHa/li3a, a 3aTeM pellleHus. PellieHne Kelic-3a/laHuUs JO/DKHO ObITH apryMeHTHUPOBAHHBIM,
cofiep>KaThb MOSICHEHUSI.

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

a) 6esiku 1)
0) TeiixoeBble KIUCIOTHI 2)
B) IIUTOIIa3MaTHUeCcKasi MeMOpaHa 3)
I') NeNTUAOIIMKaH 4)

2CTtpoeHue K/IeTOUHOM CTeHKH Kakoro Tura 6akTepuii (rpaMIofioKUTETbHBIX UM FPaMM
OTpULIATe/TbHBIX) TIPE/ICTAB/I€HO Ha pUCYHKe. O003HaubTe BCe UaCTH KJIETOUHOW CTEHKH.

a) MoJsicaxapu/ibl 1)
0) unus! 2)
B) Hapy>kHasi MeMOpaHa 3)
I) NenTUAOIUKaH 4)
) UTOIUIa3MaThyeCcKasi MeMOpaHa 5)
e) Gesiku 6)

3. CTpoeHuMe K/IeTOUHOW CTeHKH KaKOTo THIa OakTepuii (TpaMIioyioKUTETbHBIX WIN FPaMM

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

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

OrmricaHrie METO/IMKY OLIeHUBAHUS: TIPU OLIeHKe PelleHHs Keic-3a/laHust Haubosblliee BHUIMaHKeE [JO/DKHO
OBbITH yZe/IeHO TOMY, HaCKOJIBKO TIOJTHO PaCKpPBITO COZlepyKaHue MaTepuara, YeTKO U MPaBUILHO JaHbl JIU
oripeZiesieHHs], PACKpBITO CO/iep>KaHue MOHSITUM, BePHO JIM UCTI0/Ib30BaHbl HAyYHbIe TePMUHBI,
VICTI0/Tb30BaHbl JIM aprTyMEHTUPOBAHHBIE [10Ka3aTe/bCTBa, OMBIT [esiTeIbHOCTH, UCII0/Ib30BaHbl JIU paHee
npruoOpeTeHHbIe 3HaHWsI, PACKPBITHI JI TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3H, HACKOJBKO BBICOK YPOBEHb
YMeHHUs ONlepUpOBaHUs HAyYHbIMU KaTeropusiMH, aHa/iu3a MH(GOpMaLiy, Bja/leHHsl HaBbIKaMU1
NIPaKTUYeCKOU JieITelIbHOCTH.

Kpurepuu onenku (B 6an1ax) (70/DKHBI CTPOTO COOTBETCTBOBATh PEHTUHT I/IaHY 110 MaKC. U MUH.
KO/Ti4. 0asiioB ¥ TOMBKO /ISl TeX, KTO YUHUTCS C UCTIO/IH30BaHUEM MOJY/IbHO-PEUTHHTOBOW CHCTEMBI
00yuJeHus U OLIeHKU yCI1eBaeMOCTH CTY/I€HTOB):

- 2 Das1a BBICTABISIETCS CTY[EHTY, eC/IM 3alaHue TPaMOTHO TIPOAaHATM3UPOBAHO, YCTAHOB/IEHBI
TIPUYMHHO-CJIe[ICTBEHHbIe CBSI3H, IEMOHCTPUPYIOTCS YMeHUs1 paboTaTh C MCTOUHUKaMU WH(OpMaLvy,
B/1aJileH/e HaBblKaMU MPaKTUUeCKOH /lesiTe/IbHOCTH, HaliZleHO ONTUMasbHOe pellleHre Kelic-3a/jaHue;

- 1 Gasut BBICTAB/ISIETCS CTY/E@HTY, eC/IU 3a/jaHue TIPOaHaTM3MPOBAHO MOBEPXHOCTHO, He YCTaHOB/IEHbI
NIPUYMHHO-C/IeZICTBEHHBIE CBSI3H, IeMOHCTPHUPYIOTCS Cy1abble yMeHHUs1 paboTaTh C UICTOUHUKAMHU
VMH(pOpMalK, HeyBepeHHOe BJlaJleHre HaBbIKaMM MPaKTUUYeCKOH edTe/IbHOCTH, Hali/leHO pelleHre Kenc-
3a/laHus1, HO UMeeT 3HauMTesbHbIe He/l0ueThl;

- 0 GasIoB BHICTAB/ISIETCS CTY[EHTY, eC/Y 3aJlaHre He NpoaHa/IM3upOBaHoO, He YCTaHOB/IeHbI IPUUMHHO-
C/Ie/ICTBEHHbIE CBSI3H, IEMOHCTPUPYETCS OTCYTCTBHE YMeHusi paboTaTh C MCTOYHUKaMH WH(OpMaLH, He
c(hopMHpOBaHbI HaBLIKW TIPAKTUUECKOW [1esiTe/IbHOCTH, pellleHre Kelc-3a/laHusl He Hal/leHo.

KoHcnekT

[TpeaMeT 1 MeTO/ bl MUKPOOHOJIOTHH.

MeTo/ibI K/1acCHueCKOi MUKPOOHOIOTHH.

YuacTrie MUKPOOPraHM3MOB B MUHepa/Ir3alii OpraHuuecKyx BellleCTB, pery/sijuy ra3oBoro cocrana
atMocdephbl, B OYMCTKE OKPY>Karolleil cpefibl OT TOKCUUHBIX BeIleCTB B TIOAepKaHKe TI00pOAUs
TIOUBBI, B 0Opa3oBaHye M0J1e3HbIX UCKOTIaeMbIX, B IOTyUeHUH KOPMOBBIX U MHUILEBBIX TPOAYKTOB,
TOI/IMBA, XUMUYeCKUX PEaKTUBOB U JIeKapCTBEHHBIX IperapaTos.

Hcmopuueckuil ouepk.

Pazgumue mukpobuonoeuu 8 20 cmonemuu. IlepcrieKTUBbI pa3BUTHSI MUKPOOHOIOTHY B 21 CTONETHH.
Perrenye rno6anbHbIX 11pobeM 1o crabuinsanyy 6akTepusiMy ra3oBoOro cocraBa arMocdepbl 3eMiy,
OXpaHa OKpY’Karoll[er Cpe/ibl, HeloCpeICTBeHHOe yJyacTHe B pellieHue POJ0BOIbCTBEHHBIX,
MeJULIMHCKUX U SHepreTUUeCcKux npobsieM yesoBeyecTsa.

CTpykTypHasi opraHu3arys IpOKaproOTHOM KieTKU. [leneHre, pa3MHOXXeHYe, KYJIbTUBUPOBaHUS
MHUKDPOOPIaHU3MOB.

CXOACTBO M pa3/iiure B OPraHU3aLiiy KJIeTOK 9YKapyuoT ¥ TTPOKaproT. OcOOeHHOCTH OpraHr3aliin
MMKPOCKOIIMYeCKHX I'pru00B, Boflopoceid, mpocTelnmx. OTCyTCTBUe KIeTOUHON CTPYKTYPhl Y BUPYCOB.
CTpyKTypa BUPHUOHOB.

Moposnorus, yasTpacTpyKTypa, MaKpOMOJIeKY/IsIpHasi OpraHu3aLyist KJIeTOK IIPOKapHoT.
Mopdosnornueckoe pasHoobpasue. OIHOK/IETOUHbIE 1 MHOTOKJ/IETOUHBIE (HUTYAThIE, MELUUA/TbHbIE)
¢opmbl. CTPYKTYpHBIe pa3MuMsi I'PaMITI0IOKUTeTbHBIX Y TPAMOTpPHULIaTe/IbHBIX OaKkTepuil 1 apxei.
O6pazoBanue L-popm, cheponioB, TPOTOTIACTOB.

IToBepXHOCTHBIE CTPYKTYPBI.

[MoABMXHOCTH OaKTepHaIbHBIX K/IETOK.

Mem6paHnHbIi anmapar. Oco6eHHOCTH TPaHCIIOpTa BellleCTB y OakTepuii U MexaHU3MBbI,
obecrieunBaroIie 0OMeH BeIeCTB C OKPY>KaroIleil Cpezioit.

Llurorina3ma GakTepranbHOM K1eTKU. BHyTprIiasMaTiueckie BKIIOUEHUs!.

JeneHue kaemku u cnocobbl pasMHO}CeHUs1 MUKPOOP2AHU3MOB.
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METO,[[I/ILIECKI/IQ MaTepHrdaJibl, OIpe/e/drolire Ipoueaypy OLeHWMBAHWA BBITTIO/JTHEHHSA KOHCIIEKTA

Onucanve MeTOAWKM OLeHWBAHWS: IPU OL|eHKe BBINIOJIHEHUsS CTYZIeHTOM KOHCIIeKTa MakKCHMaJlbHOe
BHUMaHue C/lefyeT yZAesiTb ClAe[yHOIIUM aclieKTaM: KpaTKOCTb (KOHCIIEKT OPUEHTHPOBOYHO He 0JDKEH
TpeBBIIaTh 1/8 OT TIePBUUYHOTO TEKCTa); SICHOCTh, YETKOCTh CTPYKTYPHI Marepuasna, uTo obecrieurBaeTr
ero ObICTPOEe CUMTHIBaHWE, CXBaTbIBaHKe 00I1el JTOTUKU U T. [I.; HayuHasi KODPEKTHOCTh; OPUTMHA/ILHOCTh
WHMBH/yaIbHOM 00pab0oTKM Marepuasa (Hajnure BOMPOCOB, COOCTBEHHBIX CY)K/|€HUM, CBOMX CUMBOJIOB
M 3HAaKOB U T. [.); aApecHOCTb (UéTkoe (PUKCHPOBAHHWE BBLIXOJHBIX JI@HHBIX, YyKa3aHWe CTpaHML]
LIUTHPOBAHUS U OT/E/IbHBIX MOJI0KEHUN).

Kpurepuu oLjeHKH KOHCIIeKTa:

5 6an. - KoHcriekt He mipeBbimaeTr 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
TI0JIO)KEHUH.

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

3 Oan. - KoHcriekT He mpeBbiaeT 1/8 OT MepBHYHOTO TeKCTa, MaTepuan He CTPYKTYPHPOBaH, (aKTh
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/IoKeHud.1 Oart. -
Koncniekr npeBsbiiaeT 1/8 oT nepBUYHOTrO TeKCTa, MaTepuaa He CTPYKTYPUPOBaH, (PakThl IPUBE/IeHHbIE B
KOHCITeKTe HayuyHO KOPPEKTHBI; KOHCIIEKT He COJeP>XKUT COOCTBEHHBIE BOTIPOCHI, CY)KJeHHs, He YKa3aHbl
BBbIXO/JHbIE JJAHHbIE, CTPAHULIbI UTUPOBAHUS U OT/E/IbHBIX MOJI0KEHUM.

JIaGopaTropHasi padoTa

JlaboparopHasi pabora Ne 1
YcrpoiicTBo MUKpPOCKomna. TexHHKa MPUTroTOB/IeHHUsI U MUKPOCKOMUPOBaUsi BUTA/TBHBIX
MpenapaToB MUKPOOHBIX KYJIBTYP

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

Marepuabl 4 000pyAOBaHHe: CyTOUHbIe YHUCThIe KyabTyphl Bacillus subtilis, Saccharomyces cerevisiae
u Rhizopus oryzae, BbipaiijeHHbie Ha MITA 1 CA. MUKPOCKOTBI U BCe HEOOXOMMOe /ISt
MUKPOCKOITUPOBaHUSI.

Xop padboTbI

1. Io3Hakomumbcs ¢ npasuaamu pabombl 8 MUKpODUOA02UUECKOU 1abopamopuul.

IIpasuna pabombi 8 Mukpobuonouueckoil rabopamopuu

B mMukpobuonornueckoii maboparopun paboTaroT B OesbIX XasaTax, Iarnovykax Wi KocbiHKax. Ha
pabouem MecTe He JJO/DKHO OBbITh JIUIITHUX TIPeIMETOB. Bce MpHrHa/IIe)XHOCTH PacrioiararT Ha
ompe/ie/ieHHbIX MecTax. [1pu paboTe CO CITUPTOBKAMU OCTEpPEraroTCs BOCIUIAMEHEHUsI TTapOB CITUPTa U
JPYTHX TIPeIMETOB.

ITpu BoCIIaMEHEHUH BaTHBIX MPOOOK HAa HUX He /IYIOT, TaK KaK 3TO YCU/IMBAeT rOPeHKe, a HAaKPbIBAIOT
TIO/IOTEHIIEM.

MukpobHast Macca He [JO/DKHA 3arpsi3HSITh PYKH, CTOJ U OKPY>Karoljie TpeMeThl. [1eT/IH, Uikl ocsie
Ka)KJIOTO COMPUKOCHOBEHHSI C MUKPOOPTaHU3MaMH TIPOKHUTat0T B IJITAMEHU TOPEJTKU U CTaBST B
CrierMaibHbINA ITaTUB. [IpOTUBIIYIOCS MUKPOOHYIO B3BeCh 00€3BPEXHUBAIOT, UCTIONb3Ys
ne3nHGUIMpYoIye cpeacTBa. [IpeiMeTHbIe ¥ TOKPOBHBIE CTEKJIA TIOC/Ie pabOoThI TIATebHO MOIOT C
MBUIOM B TIDOTOYHOM Bozie. B 1abopaTopuu He pa3peliaeTcst eCThb, MUTh, MHOTO XOJJUTh, BHOCUTD B Hee
TIOCTOPOHHUe TpeaMeT. KaTeropuuecku 3arnpelaeTcsi BHIHOCUTh MUKPOOHBIE KY/IBTYPbI 3a MpeZiesibl
71abopaTOpHOTO TIOMEII|eHHS.
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CnepyeT cTporo cob/r0faTh TMYHYIO TUTHEHY - TIIAaTeIbHO [e3UH(UIPOBaTh U MBITh PYKH C MBIJIOM
TI0C/Ie OKOHYaHUs paboThI.

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

[TpuroToBUTH Npenaparkl >KUBBIX Ky/JIBTYP MUKPOOPTaHU3MOB C 1]eJIbI0 U3yUeHHsI MX pa3MepoB, (hopMmbl,
CTPYKTYPBI, TIOJBM)KHOCTH, XapaKTepa pa3MHOKEHUsI, OTHOIIEHUS K/IeTOK K Pa3/TMUHBIM XMMUYeCKUM
pasapakuTensiM. MUKpPOOPraHU3MbI B 3THX TperapaTax MOXKHO IOJjBepraTh NPYKU3HEeHHOW OKpackKe.

1. TexHuka oTOOpa YHUCTHIX KY/ILTYP MUKPOOPTaHU3MOB

Ot60p P06 UKCTBIX KyJABTYP MUKPOOPTaHU3MOB, KOTOPbIE PACTyT Ha MOBEPXHOCTH TVIOTHOM Cpebl UK
B JKH/JKOU Cpejie IPOBOJSAT C/IeAyOLM obpa3om:

1. 3axuraroT ra3oByro rOpeJiKy.

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/ibI C KOJIOHUe MUKPOOPTaHU3MOB JIO/DKHA
ObITH OOpalljeHa BBEpX M XOPOIIIO BHU/HA.

3. BakTepHo/IOrMuecKyro MeT/IH, HaXOAAIIYIOCS B TIPAaBOH pyKe, BEPTHKAIBHO MPOXKUTAI0T B BEpXHEH
YaCTH TJIaMeHH JI0OKpacHa, 3aTeM TOPU30HTAIBHO OOXKUTAOT IMTPUMBIKAIOIIYO K Hel 4acTh
neT/ie/iepykareris.

4. Mwu3uHLeM U Oe3bIMSIHHBIM T1a/IbLIeM ITPABOU PYKH MPYDKUMAIOT K JIaZIOHN HAPY>KHYIO YacTb
BaTHOM MPOOKH, BO/IM3M MJITaMEeHU BLIHUMAIOT ee 13 MPOOUPKHU U, fiep)Ka B TaKOM TI0JIOXKEHUH, He
KacasiCb OKPY’KaroIL[iX TIPeIMeTOB, Kpasi OTKPHITOM MPOOKK ¥ BHYTPEHHE! 4aCTH BaTHOW MPOOKH
00XKHTaloT B MJIAMEHH TOPEJTKH.

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

6. TIpoOGHMpKY C Ky/BTYPOM MOMEL[Al0T B LITATHB, a U3B/Ie4eHHbIN MaTepras UCIIOIb3YIOT AJIs
TIPUTOTOBJIEHUS TIperiapara.

7. KieTkr 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 CTEKJ/IO B Karlli0 CTePU/ILHOM BOZIOTIPOBO/IHOM BOJbI,
CTEPWIHLHOTO (PM3UOIOTUUYECKOTO PACTBOPA WK Oy/ibOHa OAKTePHOIOTHYECKOU TIeT/Iel BHOCST
VCCIeyeMyto Ky/bTypY, PABHOMEDHO pacripejienisisi ee B kuakoctu. Eciu nccnenyemblie
MHUKDPOOPTaHu3MbI (baKTepry, JPOXOKKU) HAXOAATCS B )KUAKOU CpeJie, TO Ha TTPeJMeTHOe CTEKJIO
HAHOCSIT Karyllo MUKPOOHOM cycrieH3un (B3Becr) 6e3 no6aBieHust TIPYA 3TOM XKUJKOCTH.
CycnieH3uto OepyT CTeK/ISIHHOM MMasouKoi Wi OaKTepHOIOTrHueCKoi reTren.

2. Tlpu uccienoBaHyy TpUOOB 13 TTPOOMPKH C UMCTOM KY/IBTYpoi OepeTcsi HebosIbiioe KOJIMueCTBO
MUIIEJTUS C TIOMOII[bI0 OaKTepHoIoruueCcKol et B popMe OyKB «I'» He HapylIast ero
CTPYKTYPbl, MULIeJIMK Ha MPeJMETHOM CTeKJIe OCTOPOXKHO PacILelyIsitoT NpernapoBaJibHON UITION
(puc. 2), cTpemsiCh KaK MOKHO JTyullle pPa3beJUHUTh TU(BI.

Ha nipegmMeTHOE CTEK/IO Ha Kpai Karli OIMyCTUTh peOpoM 1o, yIioM 45° TTIOKPOBHOE CTEKJIO H,
OCTOPOYXHO HAKJIOHSISA, TIOJIOXKUTh €r0 Ha Karulio Tak, uToObl B Heli He 00pa30Ba/MCh My3bIPbKH BO3/IyXa
(puc. 3). Karuito Hy>kHO OpaTh Tako BeJIMUMHBI, YTOOBI OHA 3arlo/THs/Ia BCe TIPOCTPAHCTBO MeXAY
TIOKPOBHBIM U TIP€ZIMETHBIM CTEK/IaMH U He BBICTYTIa/la 3a Kpasi TOKPOBHOTO CTek/ia. Ecmm XUIKoCTh
OyzeT HaHeceHa B U30BITKe, ee HEOOXOUMO YIA/IUTh TIPU TTOMOIIH TTOJIOCOK (DH/IBTPOBAbHOM Oymar.
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IlpuzomoseneHue npenapama «8uca4as Kanas»

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

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

3) Ha noKpoBHOe CTEK/I0 CTEPUIBHO B LIEHTP HaHEeCTHU Karlllo UCC/lelyeMoro Marepuana (puc. 4).

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

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

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

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>KMpeHHOro NMpeZIMeTHOTO CTeK/Ia CTepUIbHOM TeT/iell HAaHOCAT Karuiio
CyCrie3ur MUKPOOPTaHW3MOB (eC/Ti B3BeCh C/IMIIIKOM I'ycTasi He0OX0MMO pasi0aBUTh
JIVCTU/UTMPOBAHHOM BOJOM).

2. Toli xe TieT/iel CyCrieH31I0 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 TemriepaType Ha BO3Zyxe, I0J, JIaMIIOW UIn
BBICOKO Ha/| TyIaMeHeM TOpeJIKHU.

4. BbiCyleHHbIN Ma30K (PUKCHUPYIOT TepMUUeCKUM WA XUMUYeCKUM CrToco60M. ITO T03BOJIsIeT
YMEPTBUTH KIeTKA MUKPOOPTaHU3MOB U C/le/laTh UX 0e30MacHbIMH, POYHO 3aKPEeIUTh UX Ha
TipeZIMeTHOM CTeKJIe U C/ie/iaTh Ma30K Oosiee BOCIIPUMMYEMBIM K KpacuTesisiM (MepTBble K/IeTKU
OKpaIIMBaIOTCS JIyullle ueM >KuBble). [1pu TepMuyeckoit 06paboTke mperapaT TPYKAbI IPOBO/SAT
KPYTOBLIMH /IBIDKEHUSIMU uepe3 Hanbosiee rOpsUy0 YacThb IJITAMEHU TOPeJTKH, Jiepka MpeMeTHOe
CTEK/IOM Ma3KOM BBepX, ITI0OKa He BO3HUKHET OLyIlleHHe JIETKOrO }OKeHUsI, eC/IU PUIOKUTD ero K
KHUCTU pyKW. HerocTaTouHo X0poio 3a)MKCUpOBaHHbIN Ma30K CMbIBAaeTCsl CO CTeK/1a PU
nocsieytoiei o00paboTke, a JyUTeIbHAs TepMUYeCcKasi (PUKCAI[Usi MOYKET U3MEHUTh CTPYKTYDPY
MUKDPOOHBIX K/1eTOK U UX hopMy. XUMHUYeCKyIo (hUKCaLii0 Ma3KOB OCYIIeCTB/ISIFOT MyTeM UX
NIOrpy>KeHus B cocyg, ¢ 96 Y%-HbIM 3TaHo/10M 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 oxniakaeHHbIN WK BbICYIIeHHBIN 3adMKCHPOBAaHHbBIN TperapaT HaHOCST 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/b3yeMOr0 KpacHTesst).

6. Kpacurenb 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 MofACyIMBarOT (GUIBTPOBAbHON OyMaroi, KOTOPYI0 OCTOPOYKHO TIPUKJ/IaZIbIBAIOT K
CTEeKJTy, ¥ JOCYLLIMBAIOT Ha BO3JyXe.

8. Ha okpaieHHbIl Ma30K HAHOCST Karllto MUMMEPCHOHHOTO Macjla ¥ pacCMaTpHBatoT Tpernapar ¢

o6wekTrBoM 90 v 100%. B ripaBU/IbHO OKpaIlleHHOM M XOPOIIIO IIPOMBITOM TIperiapare Ioje
3peHus CBeT/IOe U YMCTOe, OKpallleHbl TOJIKO KJIeTKWU MUKPOOPraHU3MOB.

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

1. YcraHaB/iMBarOT MpaBU/IbHOE OCBELLleHHe TI0JIs 3peHUs] MUKPOCKoma. [l 3Toro, CMOTpsi B OKYJIsIp,
3epKaJIOM HarpaBJIsItoT JIyud CBeTa OT HaCTOJIbHOTO OCBeTUTesNst 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 BOTMIPOCHI K 39K3aMeHY, 4 Kypc / 7 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

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

ouHas popma oOyueHUst Haripasnenue 44.03.05 [legarornyeckoe

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

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.

1.3. PeMTHHr-TVIaH JUCIUIL/IHHBI
Tabsuria epeBo/ia 6asyIOB TEKYIET0 KOHTPOJIS B 0A/UIbI peUTHHTa

5| 5[ 5|5 5| 5[ 5| 5| 5] 5
0 0 0] 0]0O] O] O] O] 0] O] O
1 5/ 3] 22 1] 1] 1] 1] 1] 1
2 5| 413 2] 2121 2] 2]1
3 5S|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 JUCHUIIIVHLL IpeacTaBaeH B IIpunokenuu 1.

2. YuyebOHO-MeToanYecKoe H HHGoOpMaILIOHHOE 00eceyeHHe JHCIUIUTHHBI
5.1. IlepeueHb OCHOBHOM U /JONIO/THUTE/IGHOM YUeOHOU JIMTepaTyphl, He00X0UMO¥ /ISl 0CBOEHHSA
AV CIUIINHBI
OcHoBHas 1uTeparypa

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

2. Kypanoga, H. I. Mukpo6uosiorus: yue6. mocooue. — Y. 2. Metabom3m 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 Mukpobuomnorus: maboparopHsiii npaktikyMm / O.B. 3ro3una, E.B. [1emkoa.
— yue0. 3/1eKTPOH. HU3/I. KOMITIEKCHOTO pacrpoctpaHeHus.— Tamb6oB: M3a-80 PT'BOY BITIO
"TT'TY", 2015. — 82 c. — Pexxum poctyna: <URL: http://biblioclub.ru/index.php?
page=book&id=44512
2. Mukpobuosiorusi ¢ 0CHoBaMH OHMOTeXHO/IOTUH (TeopHs M MpaKTHKa): yuel. mocobue / I.I1.
[llyBaesa, T.B. CBupuzosa, O.C. KopHeeBa u fp.; Hayu. peq. B.H. Kanaes. — BopoHex:
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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. [Tepeuennb pecypcoB HHGOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U

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

HayuHnast snekrponHas 6ubmoreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum gocrtyma:
https://elibrary.ru/.

OnekTpoHHas 6ub/MoTeuHast cructeMa «JIaHb» [D1eKTpoHHBIHN pecypc]. — Pexxum goctyma: https://
e.lanbook.com/.

YHuBepcureTckas 6ubmoreka oHnaiiH biblioclub.ru [SnekTponHbIi pecypc]. — Pexxum gocTyra:
http://biblioclub.ru/.

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

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

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

HarmoHasneHas niatopma oTKpeIToro oopa3oBaHust npoed.ru [DieKTpoHHBIHN pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

OnekrpoHHoe obpa3oBaHue Pecrybmku BaiikoprocTan [O1eKTpoHHBIH pecypc]. — Pexxum
pocrymna: https://edu.bashkortostan.ru/.

WHpopmarmoHHO-npaBoBoi nopTan ['apanT.py [DeKTpoHHbIN pecypc]. — Pexxum pocrtyna: http://
www.garant.ru/.

ITporpaMmMHoe obecrieueHue

Office Professional Plus - Joroop Ne0301100003620000022 ot 29.06.2020, oroBop Ne 2159-
[10/2021 ot 15.06.2021, Joroeop Ne32110448500 ot 30.07.2021

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

ACD/ChemSketch - BecrinatHasi iuiieH3us https://www.acdlabs.com/solutions/academia/
bpay3ep Google Chrome - BecriiaTHast iLieH3ust
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

Bpayzep Anpekc - becrinatHast viieH3us https://yandex.ru/legal/browser_agreement/index.html

6. Marepua/ibHO-TeXHHUecKasi 0a3a, HeoOxogmMasi Jjisi OCYIIeCTB/IEHHS 00pa30BaTe/IbHOTr0
npoijecca no AUCHUNIAHEe

HaumenoBaHue Bup 3ansTuit HaumeHoBaHue 060pymoBaHus,
CrieLidamM3upOBaHHBIX MPOTrPaMMHOTO 00ecreueHust
ayIUTOPU, KAOMHETOB,

naboparopwuii

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

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

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

Aynutopus 24(b®P)

st XxpaHeHus1 000py/[0BaHUS

KommnbroTepsl B cOOpKe, TIPUHTED
canon 2900, npunTep kyosera
2235, npuHetp kyosera 2135,
ripuHeTp brother, kcepokc canon
fc-206, Bechl 3/1eKTPOHHBIE, BEChI
cB-200, My/IbTUMeEIUAIIPOEKTOP
vivitek, HOyTOyK asus,
XONOAWIBHUK 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

[Jocka, mpoeKTop, 3KpaH,
yuebHast Mebesib, yueOHO-
HarIsgHbIe TT0COOUS.

Aynutopus 42(b®P)

I171s1 caMOCTOSITeTbHOM pabOTHI

Yuye6Hasi Mebe/Tb, KOMITBIOTEPHI B
cbope.
[TporpaMmMHOe obecrieueHHe
1. Office Professional Plus
2. Windows
3. Bpayzep Google Chrome
4. bpay3sep AHgekc

Aynutopus 45(b®P)

JlexunoHHast, CemuHapckas, s
KOHCY/IbTalMK, [1/191 KOHTposis 1
arrecTralyu

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