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

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

o0yueHus:

Kareropus (rpymnma)

dopmupyeMast

Kopn v HaumMeHOBaHMe

Pe3ynbraThl 00y4eHust

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

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

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

IIK-1.3. Bnageet

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

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

I1IK-2.1. 3uaet

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

[TK-2.2. YmeeT

Ocy1ecTBiATh
MOHUTOPHUHI COCTOSIHUS
OKpYKarolllei cpefibl C
TpUMeHeHUeM
TIPUPOZA00XPaHHBIX
TeXHOJIOT U

I1K-2.3. Bnageet

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







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

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

ducuurnivHa usyyaercsHa 3 Kypce B S5 cemMmecTpe.

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

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



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

COJIEPKAHUE PABOYEW ITPOT PAMMBI

mucLuruiHbl «Hayka o 6rnopa3Hoobpa3un: MUKpOOUOJIOTHSI M BUPYCOJIOTHS» Ha 5 cemMecTp
_ OYHadA
topma obyueHws
Bup padoTsI O0BeM JUCHUILIMHBI

O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 3/108
YueOHBIX 4aCcOB Ha KOHTAKTHYIO PaboTy C MperojaBaTesieM: 44.2

JIeKIui 16

MPaKTUYeCKUX/ CeMUHAPCKUX 0

71ab0paTOpPHBIX 28

KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0

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

nipenogaBatesieM) OKP 0.2
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 63.8
YueOHbIX YaCOB Ha TIOATOTOBKY K

3auety (KoHTpOJIB) 0

dopMa KOHTpOJIA:
3auet 5 cemecTp



Ne /11

Tema v comeprkaHue

dopMa U3y4yeHUs
MaTepuasioB:
JIeKLUY,
MpaKTUyeCcKue
3aHATHS,
CeMHUHapCKHe
3aHSATHS,
naboparopHbie
paboTsl,
CaMOCTOsITe/IbHast
pabora u
TPYA0EMKOCTb (B
yacax)

OcHoBHas 1
JIOTIOJTHUTE TbHAst
JUTeparypa,
peKoMeHiyemast
CTyZeHTaM (Homepa 13
CITMCKA)

3aJiaHus 110
CaMOCTOSITe/IbHOM
pabore CTyneHTOB

®dopma TeKy1ero
KOHTDOJISI
yCIieBaeMOCTH
(KON/I0KBUYMBI,
KOHTPOJIbHBIE PabOTHI,
KOMITbIOTePHbIE TeCThl
Y T.IL.)

Jlek |JIa6 |3u |CP
C
3 Kypc / 5 cemecTp
1 Crpoenue, mopdoJiorusi, pasHoobpasue u
K/1accryrKaLysi TPOKapruoTOB
1.1 Crpoenue, MmopdoJiorusi, pasHoobpasue 1 4 8 15.8| OcH. /ut-pa NeNe 1,2 | KoHcriekT TectrpoBaHue,
K/1accryrKaLysi IPOKapuoTOB Homn. mur-pa Ne 1 JIabopatopHast

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

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

pabora, Ketic-3amanus




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

2 OHepreTuueckue U OMOCHHTETUUYECKHEe
TIIPOL[eCChI Y IIPOKApUOTOB.
2.1 OHepreTHyeckre U OMOCHHTeTUUeCKHe 10 28 | OcH. muT-pa NeNe 1,2 | KoHCHekT TectupoBanue, Keiic-

MpoLnecchl y IPOKAPHUOTOB.

Crioco6b1 obecrieueHust

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

Homn. mut-pa NeNe 1,2

3a/1aHu,
JlaboparopHast pabora




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

3 [HeticTBue (akTOPOB BHeLIHel cpe/ibl Ha POCT
MHKPOOPraHU3MOB
3.1 [eiicTBre (aKTOPOB BHeLIHeW cpeZibl HA POCT 10 20 | OcH. muT-pa NeNe 1,2 | KoHCHekT TectupoBanue, Keiic-

MHKPOOPraHrn3MOB

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

Homn. mut-pa NeNe 1,2

3a/1aHu,
JlaboparopHast pabora

10



MHKDPOOPTraHM3MOB C PaCTEHUSIMU U

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

YKUBOTHBIMH. ®UKOOMOHTHI y JTUIIAHUKOB.

MHKpPOOPraHH3MBl.
4 3auer 0.2
Wtoro no 3 Kypcy 5 ceMecTpy 16 |28 64
Wroro no gucuuruinHe 16 |28 64

11



4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

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

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

D);

Kop n Pesynbrarel Kpurepun ouieHMBaHus pe3y/bTaToB 00yueHus (3auer)

HavUMeHOBadHHe 06y116HI/IH I10
HWHOWKaTOopa AUCHUI/IMHEe
AOCTHKEeHUA

KOMIIeTeHIIMHN

HesauteHno 3auTeHo

[IK-1.1. 3naer |HayuHo- 3HaHUs He c()OPMUPOBaHbI 3HaHY [MOJIHOCTHIO
UICCI1e0BaresbC c(hopMUpPOBaHbI
KHe T0JIeBble U
nabopatopHbie
Ouonoruueckue
paboThI

[TK-1.2. Ymeetr |IlpumeHsATb Ha | YMeHUs He C(POPMHPOBaHbI YMeHUs1 B OCHOBHOM
TIpaKTUKe c(hOpMUPOBaHbI
TIpyeMsbl
COCTaB/IeHUs
Hay4HO-
TeXHUYeCKUX
OTYeTOB,
0030poB,
aHAINTUYe CKUX
KapT U
TTOSICHUTE/IbHBIX
3aITUCOK,
aHa/IN3UPOBATh

IK-1.3. Hasbikamu Biajienvie HaBbIKaMU He cpopMUpOBaHO | BrazieHue HaBbIKaMU B
Bnaneer TPUMEHSITb Ha OCHOBHOM

TIpaKTHKe cchopMHpPOBaHO
TpreMbl
COCTaB/IeHUS
Hay4HO-
TeXHUYe CKUX
OTUYeTOB,
0630poB,
aHa/IMTUYe CKUX
KapT U
TOSICHUTETbHBIX
3aIMCOK,
aHa/IM3UpoBaTh

12



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

Koz u
HavMeHOBaHue
WHJUKaTopa
JOCTVDKEHUS
KOMITeTeHL[UU

Pesynbrathl
o0yueHus 10
OUCLUTIIHE

Kpurepun ouieHMBaHus pe3y/bTaToB 00yueHus (3auer)

HesauteHno

3auyTeHo

[TK-2.1. 3uaet

MeTobl
MOHUTOPUHTa
COCTOSTHUSI
OKpYy»Karolllei
cpefibl €
TIpUMeHeHHEeM
TIPUPO/I00XPaHH
bIX TEeXHOJIOTHUM

3HaHus He chOpMUPOBaHbI

3HaHUA ITOJTHOCTBIO
cchopMUpOBaHbI

I[T1K-2.2. YmeeT

Ocy1ecTBiATh
MOHUTOPHHT
COCTOSTHUSI
OKpYy»Karollein
cpeJbl C
TipuMeHeHreM
TIPUPOI00XPaHH
bIX TeXHOJIOTHUH

YMmeHust He ChOPMUPOBAHBI

YMeHuss B o0CHOBHOM
chopMHUpOBaHbI

IK-2.3.
Bnageet

Criocobamu
OCYI1]eCTBJIeHUS
MOHUTOPUHTa
COCTOSIHUS
OKpYy»Karolein
Cpe[ibl C
TipUMeHeHUeM
TIPUPOZ00XPaHH
BIX TEXHOJIOTUI

BrageHuie HaBbIKaMu He C)OPMUPOBAHO

BraseHre HaBbIKaMU B
OCHOBHOM
cchopMUPOBaHO

KputepusiMy OlLIeHUBaHUSL SIBJSIFOTCS Oasiibl, KOTOPbIE BBICTAB/ISIOTCS 3a BUABI [1€STETbHOCTH
(oLleHOUHBbIe CpeACTBa) IO WTOTaM HW3ydyeHUs: MoAyJiel (pa3fenoB AUCLUIUIMHBI), TEepeuuc/ieHHbIX B
peUTHHT-TI/IaHe JUCLUIUIUHLI. Basibl, BbICTaB/sieMble 3a KOHKPETHbIE BU/IbI AeATe/TbHOCTHU TIpe/|CTaBIeHbl

HHWXe.

4.2. Tunossbie KOHTPOJIbHbIC€ 3ddHHUA W/IHM HHbIE€ MdadTe€pPHAJIbI, HEOGXO,Z[I/IMLIE AJIA OIléHMBAHUA
pe3y/ibTaToB 06y‘-IEHI/IH o AUCIMIIVIMHE, COOTHECEHHbIX C YCTAHOB/IECHHBIMH B 06pa30BElTEJIbH0ﬁ

nporpaMmme

HHAUKATOPpAMH

JIOCTHDKeHUA

KOMIIeTeHI[Hi.

METOJI[I/I‘-IQCKI/IE MaTepHuaJibl,

ornpeze/SIIOIMe MPOLeAYPHI OLleHUBAHNSA Pe3y/IbTaToB 00yJeHHs 10 AUCLUIIIHHE.

KO,ZL W HdMMEeHOBdHHE
HWHAWKAaTOpa A0CTHXXeHHUA

KOMIIeTeHLIH

Pe3synbTrarel 00yueHust 110
JMUCLIATITUHE

O1jeHOYHBIE CPeJCTBa

ITK-1.1. 3uaet

HayuHo-nccnesoBarensckue
nosieBble U 1abopaTopHble
Ouosoruueckue paboThl

TectupoBaHue

13



[TK-1.2. ¥Ymeet [IpyuMeHSTE Ha TIpaKTHKe TIpreMbl | KOHCTIeKT
COCTaBJ/IeHUs] HAyYHO-
TeXHUYeCKUX OTUeTOB, 0030pOB,
aHa/IMTUYeCKUX KapT U
TIOSICHUTEJIbHBIX 3alliCOK,
aHa/IM3UupoBaTh

[T1K-1.3. Bnageer HaBblkamu IpUMeHATh Ha Ketic-3aganus, JlabopaTopHast
TIpaKTHKe MpUeMbl COCTaB/ieHUs | paboTta

Hay4YHO-TeXHUYeCKUX OTUeTOB,
0030pOB, aHA/IUTUUECKUX KapT U
TIOSICHUTEJIbHBIX 3alTUCOK,
aHa/IM3UPOBaTh

[1IK-2.1. 3Haer MeTtob1 MOHUTOPUHTA TectupoBaHue
COCTOSIHUS OKPY’KaroLLei cpefibl C
IIpYUMeHeHreM
MIPUPOJ00XPAHHbBIX TEXHOTOTUU

[TIK-2.2. ¥Ymeer Ocy11ecTB/IATH MOHUTOPUHT Koncnekr
COCTOSIHUS OKPY>KarolLei cpefibl C
TIpUMeHeHreM
NIPHPO/I00XPaHHBIX TEXHOIOTUI

[TK-2.3. Bnageet CriocobamMul oCy11[eCTB/IEHUS JlaboparopHas pabora, Ketic-
MOHUTOPHHTA COCTOSTHUSI 3a/IaHUsI

OKpYy>Karollel cpeibl C
TIpUMeHeHUEM
TIPHUPO/I00XPAHHBIX TeXHOIOTHIA

Kpurepusimy oOLleHHMBaHUSI TIPU MOZY/IbHO-PEUTHHIOBON CHCTeMe SIB/SIOTCST Oaslibl, KOTOpble
BBICTaB/ISIIOTCSL TIpero/jaBaresieM 3a BUJbl JesTeTbHOCTH (OLileHOUHble CPeZCTBAa) M0 MTOraM H3yuyeHUs
Mozysei (pa3zesoB JUCLUIIMHBI), IepeurCc/IeHHbIX B PEUTHUHT-T/IaHe JUCLIATIIUHEI

0/15 3auema: TeKyLM KOHTPOIb — MakcuMyM 50 6asiioB; pyOexHbIli KOHTPOIb — MakCuMyM 50
6asioB, roorpuTenbHbIe OanTbl — MakcuMyMm 10).

[ITkanbl OL}eHUBaHUSI:

011 3auema:
3auTeHO — oT 60 zo 110 pefiTuHTOBLIX OanIoB (BK/IOUasi 10 MOOIIpUTE/TEHBIX 0asoB),
He 3auTeHO — oT 0 710 59 PeUTHHTOBBIX 0AJIIOB.

TecToBbIe 3ajaHMs

OnucaHve TeCTOBBIX 3aZlaHUW: TeCTOBble 3aJaHWSl BK/IIOUAIOT TECThbl 3aKpbITOrO0 TUMNa (C OFHUM
MPaBWIbHBIM OTBETOM), TeCTbl Ha YCTAaHOBAEHUM TOC/Ae0BaTeIbHOCTU UM Ha YCTaHOB/IeHUE
coorBeTcTBUsS. OLleHKa 3a BBIIIOJIHEHWE TEeCTOBBIX 3aJaHUM BBICTAB/SIETCS HAa OCHOBAaHWM IIPOLIEHTA
3a/laHWl, BBITIOJIHEHHBIX CTYZleHTaMUA B TMIpoLlecce TIPOXOXKIEHUsI TPOMEXKYTOUHOTO U PYOEXHOTO
KOHTPOJIS1 3HAaHUM

1. M3BuTHIE OakTEpUH B (hopMe CIIHpaH....

a) CITMPOXEThI

0) TeTPAKOKKH

B) Garu/IIbI

T') CTaUIOKOKKH

2. BakTepuu 1ao0ukoBUIHON (OPMBbI
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a) TeTPAKOKKHU

6) GaLIIBI

B) CTa(U/IOKOKKH

I') CITUPOXEThI

3. IIpeacraBuTeM MpOKapuUoT.....
a) capLMHbI

0) rpubsI

B) BOZIOPOC/IU

) pacTeHust

MeToanueckrie MaTepuasbl, OTNpe/iesitolliye TpoLeAypy OLleHHBaHKS BbITIOJTHEHYSI TeCTOBbIX 3a/laHu

OrnurcaHre MeTOVKM OLIeHUBaHUS BBITIOJIHEHHSI TECTOBbIX 3a/JaHUM: OLIeHKA 3a BBIITOJIHEHUE TeCTOBbIX
3a/laHUM CTAaBUTCSI HA OCHOBAHUWU T0/[CYeTa MPOLieHTa MPaBU/IbHO BbITOJIHEHHBIX T€CTOBBIX 3a/laHUM.
Kpurepuu onenku (B 6a1ax):

- 9-10 6asI0B BLICTAB/ISAETCS CTY/IEHTY, €C/IU TIPOL[eHT MPaBU/ILHO BLITIOTHEHHBIX T@CTOBBIX 3a/laHUM
cocrtaBnsieT 81 — 100 %;

- 7-8 6as/I0B BBICTAB/SETCS CTYAEHTY, eC/TH MPOLIEHT MPABW/IbHO BBIMOIHEHHBIX TECTOBBIX 3a/JaHUI
cocTtaBnsieT 61 — 80 %;

- 4-6 6asl/IOB BBICTAB/SETCS CTYAEHTY, eCJTH MPOLIEHT TPABW/IbHO BBITOJIHEHHBIX TECTOBBIX 3a/[aHUI
cocrtaBnsieT 41 — 60 %;

- 0 4 6aJI/I0B BBICTAB/ISIETCS CTYAEHTY, eC/TH MPOLIEHT MPABU/ILHO BBITOJHEHHBIX TECTOBBIX 3aJJaHUMH
coctaBnseT 40 %;

Keilic-3ajanun

OrmvcaHve KeliC-33[jaHWl: KeliC-33/jaHye TIpeJCTaBseT COO0OM CUTYal[MOHHYIO 3a7iauy, TpeOyrolyro
OCMBIC/IEHUs], aHa/li3a, a 3aTeM pellleHus. PellieHre Kelic-3a/laHuUs JOJDKHO ObITh apryMeHTHUPOBAHHBIM,
cofiep>KaThb MOSICHEHUSI.

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

a) 6esiku 1)
0) TelixoeBble KMUCIOTHI 2)
B) IIUTOIIa3MaTHUeCcKasi MeMOpaHa 3)
T) NenNTUAO0I/TMKaH 4)

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

a) MoJiMcaxapu/ibl 1)
0) unus! 2)
B) Hapy>kHasi MeMOpaHa 3)
I) NenTHA0IUKaH 4)
) UTOTUIa3MaThyeCcKasi MeMOpaHa 5)
e) Gesiku 6)

3. CTpoeHuMe K/IeTOUHOW CTeHKH KaKOoro THIa OakTepuii (rpaMIioyioKUTeTbHBIX WK FPaMM
OTpULiaTe/IbHbIX) MPeZCcTaB/ieHo Ha pucyHke. O603HaubTe BCe UacTH K/IeTOUHOM CTEHKH.
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a) MOHOIIOJIIPHBIA MOHOTPUX 1)
6) MoHoO/IaTepaTbHBIA MOHOTPHUX 2)
B) I0pOTpUX 3)
r) aMpUTpUX 4)
[l) IepuTpUx 5)

MeToanueckre MaTepuasbl, ONIpe/ie/sitoliye TpoLeAypy OLleHWBaHKS BbITIOHEHUsI KelC-3ajaHui

OmucaHye MeTOAWKY OLIeHWBaHMS: TIPU OLeHKe pPellleHus Kelc-3aZiaHnsl Haubosiblliee BHUMaHHUe JI0/KHO
OBbITH yZIe/IeHO TOMY, HACKOJILKO TIOJTHO PAaCKPBITO COZIep)KaHWe MaTepuara, YeTKO U MPABUILHO JaHbI JIU
oripe/ie/ieHUs], paCKPbITO CO/iePyKaHue TIOHSTHH, BEPHO JIM UCTIOIb30BaHbl HAyUHbIe TEPMUHBI,
WCTI0J/1b30BaHbl /I apryMeHTUPOBaHHbIe [J0Ka3aTeIbCTBa, OMbIT AeITe/IbHOCTU, UCTI0/Ib30BaHbI /U pPaHee
niprobpeTeHHbIe 3HAHUSI, PACKPBITHI JI1 IPUYUHHO-C/IeZICTBEHHBIE CBSI3U, HACKO/ILKO BBICOK YPOBEHb
yMeHUsI OTlepUPOBaHUSI HAyYHbIMU KaTeropusiMu, aHa/iu3a nHGopMaliuu, BiajieHrs HaBbIKaMu

TIPAKTUUe CKOU J1esiITeIbHOCTH.

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

- 2 Gasuia BBICTAB/ISIETCS CTY/I€HTY, eC/IU 3aJjJaHKe TPaMOTHO TIPOAHaTM3UPOBAHO, YCTaHOB/IEHbI
TIPUYMHHO-C/Ie/ICTBEHHbBIE CBSI3U, IEMOHCTPUPYIOTCS YMEHUs1 paboTaTh C MCTOUHUKAaMH UH(MOpPMaLWH,
B/Ia/leHre HaBbIKaMU MPAKTUUeCKO /lesTellbHOCTH, Hal/leHO ONTUMa/lbHOe pellleHre Kelic-3a/laHue;

- 1 Gasu BBICTAB/ISETCS CTYIEHTY, €C/TH 3a/jJaHKe TIPOaHaTM3UPOBAHO MIOBEPXHOCTHO, HE YCTaHOB/IEHbI
TIPUYMHHO-CJIe[ICTBEHHbBIE CBSI3H, IEMOHCTPUPYIOTCS Cabble yMeHUs paboTaTh C MICTOUHUKAMU
vHbOopMalK, HeyBepeHHOe BJlafleHre HaBbIKaMU MPaKTUUeCKoM esITe/TbHOCTU, HalifieHO pellieHue Kelic-
3a/laHusi, HO UMeeT 3HaUUTe/IbHble He/I0UeThl;

- 0 6as10B BHICTAB/SAETCS CTY[EHTY, €C/TU 3aJlaHKe He TTPoaHa/TM3UPOBaHO, He YCTaHOB/IEHbI TPUUHUHHO-
CJle/ICTBEHHbIE CBSI3U, JeMOHCTPUPYETCS OTCYTCTBUE YMeHHs paboTaTh C MCTOUHMKAaMU UH(POPMaLuH, He
cchopMUPOBaHbI HABLIKY TIPAKTUUECKOU JIesiTe/IbHOCTH, pellleHre Kelc-3alaHust He Haii/leHo.

KoHcnekt

[TpeameT U MeTOZABI MUKPOOHO/IOTHH.

MeTo/ipl KlTacCHUUeCKOM MUKPOOUOIOTHH.

YuacTrve MUKPOOPraHM3MOB B MUHEpPa/IU3aLiii OpraHruueCKUX BelleCTB, Pery/siliii ra30Boro cocraBa
aTMoc@ephl, B OUMCTKe OKpY)Karolllel cpe/ibl OT TOKCUYHBIX BellleCTB B MO//iep>KaHue TI00poArs
TIOUBBI, B 00pa30BaHUe IM0JIe3HBIX UCKOTIAéMbIX, B TIOTyYeHUH KOPMOBBIX U MHUIIIEBBIX TIPOYKTOB,
TOIUIMBA, XMMHUYEeCKUX PeaKTUBOB U JIeKapCTBEHHbIX Mperaparos.

Hcmopuueckuli ouepk.

Pazsumue mukpobuonozuu 6 20 cmonemuu. IlepcrieKTUBBI pa3BUTHS MUKPOOHWO/IOTHN B 21 CTONETHH.
PemieHue ro6a/bHBIX 1MPo0ieM 1Mo cTabuir3army 6akTepusiMUA Ta30BOTO COCTaBa aTMoChephbl 3eMiTH,
OXpaHa OKpY»Karollel cpe/ibl, HeloCpeICTBEHHOE yJyacTHe B pellieHue MPOJ0BOIbCTBEHHBIX,
MeJULIMHCKUX U SHepreTHUecKrx rpobyieM yeyioBeueCTBa.

CTpyKTypHasi opraHui3aliusi MIpOKapruoTHOM K/eTKU. [leneHre, pa3MHO)KeHHe, KYJIbTUBUPOBaHUS
MUKPOOPraHU3MOB.

CX0/JCTBO ¥ pa3/iuKie B OPraHU3al[uy KJIeTOK 3YKapuoT U MPoKapruoT. OcoOeHHOCTH OpraHu3aliin
MHKPOCKOITUUeCKMX TPUOOB, BOJOPOC/IeH, TpoCTeHX. OTCYTCTBUE K/I€TOUHOU CTPYKTYPhI Y BUPYCOB.
CTpyKTypa BUPHOHOB.

Mopdosorusi, yITpacTpyKTypa, MaKpOMOJIEKY/IsIpHasi OpraHU3aLiyist KJ1eTOK MPOKapHoT.
Mopdosnornueckoe pazHoobpasue. OfHOK/IETOUHbIE 1 MHOTOKJ/IETOUHBIe (HUTYAThIe, MeLUIUabHbIe)
(opmbl. CTPYKTYpHBIE pa3/TMuus TPAMITOJIOXKHUTETbHBIX M IPaMOTpPHILIATe/TbHBIX OAaKTePUH 1 apXei.
Oo6pa3oBanue L-hopmM, cheponioB, IPOTOIIACTOR.

[ToBepXHOCTHBIE CTPYKTYPHI.
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[ToaBWKHOCTL GaKTepUATbHBIX KIETOK.

Mem6paHHbIi arrapat. Oco6eHHOCTH TPAHCIIOPTA BeIeCTB y OaKTepuii U MeXaHU3MBbI,
obecreurBaroliie 00MeH BeIT|eCTB C OKPY)KAOILeH Cpe/oi.

[TuTonia3ma GakTepranbHOM KJIETKH. BHyTpUIia3MaTHueCcKre BKTFOUEHUS.

HeneHue kKnemku u cnocobbl pazMHO}CEHUSI MUKPOOP2AHU3MOS.

METO,[[I/I‘-IECKI/IE MaTepHdJibl, OIpeaesdrolre Ipoueaypy OLeHHMBAHWA BBITTO/THEHHSA KOHCIIEKTA

Onucanve MeTOAWKHM OLeHWBAHWS: IPU OL|eHKe BBINIOJIHEHUs] CTYZIeHTOM KOHCIIeKTa MaKCHMaJlbHOe
BHUMaHUe c/efyeT yZAesTb CAeJyHOIIUM aclieKTaM: KpPaTKOCTb (KOHCIIEKT OPUEHTHPOBOYHO He J0JDKEH
TpeBbIIaTh 1/8 OT MEepBUYHOIO TEKCTa); SICHOCTh, YETKOCTh CTPYKTYPhI Marepuasna, uTo obecrieurBaeTr
ero ObICTPOe CUMTBHIBAHKWE, CXBAThIBaHKE O0II[el JIOTUKH | T. /I.; HayyHasi KODPEKTHOCThb; OPUTMHATBHOCTh
WHMBHyalbHOM 00pab0oTKM Marepuasa (Hajnuve BOIPOCOB, COOCTBEHHBIX CY)K/€HUM, CBOMX CUMBOJIOB
M 3HAaKOB U T. [.); aApecHOCTb (UéTKoe (PUKCHPOBAHHWE BBIXOJHBIX [AaHHBIX, YyKa3aHWe CTpaHML]
LIUTUPOBaHUs U OTZe/IbHbIX [T0JI0KEHUH).

Kpurepuu oLjeHKH KOHCIIeKTa:

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

4 6an. - KoHcnekr He mpeBbiiaeT 1/8 OT MepBUYHOrO TEKCTa, MUMeeT UETKYIO CTPYKTYpYy MarepHaa,
V3/I0)KEeH SICHBIM SI3bIKOM, (DaKThbl NIpUBe/ieHHbIe B KOHCIIEKTe HAyUYHO KOPPEKTHBI; KOHCIIEKT He COZEP)KUT
coOCTBeHHbIE BOMPOCHI, CY>K/JeHHsI, yKa3aHbl He TIO/HbIEe BBIXOAHBIE /IaHHbIEe, CTPAHULIBI LIMTUPOBAHUS U
OT/ZieJ/IbHBIX TT0/I0XKEHUH.

3 Gan. - KoHcriekt He mpeBbiliaeT 1/8 OT MepBUYHOTO TeKCTa, MaTepuan He CTPYKTYPHPOBaH, (aKThl
TIpUBE/IeHHbIe B KOHCIIEKTe HAYYHO KOPPEKTHBI; KOHCIIEKT He COZIePKUT COOCTBEHHBbIE BOIPOCHI,
CY)KZeHusl, He yKa3aHbl BbIXOJHbIE [JaHHbIe, CTPAHULIbI LIMTUPOBAHUS M OT/e/bHBIX T0/IoKeHu.1 Bart. -
KoHcnekr npeBsbiiaeT 1/8 oT nepBUYHOrO TeKCTa, MaTepraa He CTPYKTYPUPOBaH, (PakThl IpUBE/IeHHbIE B
KOHCITeKTe HayuyHO KOPPEKTHbBI; KOHCIIEKT He COJeP>KUT COOCTBEHHBIE BOTPOCHI, CY)KJEHHs, He YKa3aHbl
BBIXO/HbIE JJAHHbIE, CTPAHULIbI IUTUPOBAHUS U OTJE/IbHBIX MTOJI0KEHUM.

JlaGopaTropHasi padoTa

JlaboparopHasi pabora Ne 1
YcrpoiicTBo MUKpOcKomna. TexHHKa MPUroTOB/IeHUs U MUKPOCKOMUPOBaUsi BUTA/TBHBIX
MpenaparoB MHKPOOHBIX KY/IbTYP

ITesb paboThI: 3HAKOMCTBO C MeTOZaMU MHUKDPOCKOTTMUYeCKOTO UCC/Ie/[0BaHKsI MUKPOOPTraHU3MOB 1
OCHOBHBIMH TTPUE€MaMH MUKPOCKOTTPOBaHMst. OCBOUTH METOVKH ITPUTOTOBJIEHHS ITPEIapaToB KUBbBIX U
(DPMKCHPOBAHHBIX KJIETOK OMO/IOTMUeCKUX 00BEKTOB.

Marepuasbl 1 000pyA0BaHue: CyTOUHbIe YnCThIe KyabTyphl Bacillus subtilis, Saccharomyces cerevisiae
u Rhizopus oryzae, BoipaiijeHHble Ha MITA 1 CA. MUKpOCKOTIBI U BCe Heobxoaumoe /i/ist
MHKPOCKOITUPOBAHHUS.

Xop paboTbl

1. [Mo3Hakomumbcs ¢ npasuaamu pabombl 8 MUKpobuono2uieckol 1abopamopuu.

IMpasuna pabombi 8 Mukpobuonouueckoii rabopamopuu

B mukpobuonornueckoii 1aboparopun paboTaroT B OesbIX XanaTax, Iarnovykax Wi KocbiHKax. Ha
pabouem MecTe He I0/DKHO OBITh JIUIITHUX MpeMeTOB. Bce MpuHa/ieXkKHOCTH pacriosiararT Ha
orpesiesieHHbIX MecTax. [1pu paboTe cO CMMPTOBKaMM OCTEPEraroTCs BOCTI/IAMEHEeHHSsI TTapoB CITUPTa U
JPYTHX TIPeJIMETOB.

[Tpu BocrylaMeHeHNH BaTHBIX MMPOOOK Ha HUX He [YIOT, TaK Kak 9TO YCH/IMBaeT rOpeHue, a HaKPbIBAlOT
TIO/IOTeHLIEM.

MukpobHasi Macca He [JO/DKHA 3arpsi3HATh PYKH, CTOM M OKpY Karoliie rpeaMeTsl. [leTiu, ursl moce
Ka>)KJIOT0 COMPUKOCHOBEHHSI C MUKPOOPTaHU3MaMH TIPOKHUTat0T B IJITAMEHU TOPEJTKU U CTaBST B
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CIieLrabHbINA TaTtuB. [IpouBIIyIOCS MUKPOOHYO B3BeCh 00€3BPeXUBAIOT, UCTIO/B3YS
Je3uHbUIMpyoIye cpeacta. [IpeMeTHbIe ¥ TOKPOBHBIE CTEKJIA TIOC/Ie pabOoThI TIATeIbHO MOIOT C
MBIJIOM B TIPOTOUHOM Bozie. B maboparopuu He pa3peliaeTcsi eCTh, MUTb, MHOTO XOJUTb, BHOCUTD B Hee
TIOCTOPOHHUe TpeAMeT. KaTeropuuecku 3arnpelaeTcsi BHIHOCUTh MUKPOOHBIE KY/IBTYPBI 3a MpeZiesibl
71ab0paTOPHOTO MOMeIeHMSI.

CrnepyeT cTporo cob/0aTh TMUHYIO TUTHEHY - TIIATebHO [e3UH(UIMPOBATh U MBITh PYKU C MBIJIOM
TI0C/Ie OKOHYaHUsI paboThI.

B >kypHase 1o TexHuKe 06€301MacCHOCTH CTY[eHThI U TperofiaBaTesiv [earoT 3auich O TIPOBe/IeHUH
WHCTPYKTa)ka 51 03HAKOMJIEHHH C PeXXMMOM paboTh! B 1aboparopum.

[TpUroTOBUTH TIPEMNapaThl >KUBBIX KY/JIETYP MUKPOOPTaHU3MOB C 1[eJTbI0 U3yUeHHsI X pa3MepoB, (hOpMEI,
CTPYKTYPBI, TIOIBM)KHOCTH, XapaKTepa pa3MHOKeHUsI, OTHOIIEHHS K/IeTOK K Pa3/INUHBIM XUMUYeCKUM
pa3zapaxuTesisiM. MUKPOOpPraHU3MbI B 3THX TIperiapaTax MOXKHO MOJ[BepraTh NMPY>KU3HEHHOU OKpackKe.

1. Texnuka oTG0pa YHCTHIX KY/IbTYP MUKPOOPTaHU3MOB

OT60p TP006 YUCTBIX KYJBTYP MUKPOOPTaHHU3MOB, KOTOPbIE PACTYT Ha MOBEPXHOCTH MJIOTHOW CPe/Ibl UJTH
B JKU/IKOW Cpejie TIPOBOASAT CIeAYIOIMM 00pa3oMm:

1. 3axuraroT ra3oByrO ropeJiky.

2. TIpoGHpKy C KyabTYPOM MOMELAI0T B JIEBYIO PYKY MeXKAy OOMBIINM M yKa3aTe/IbHbIM MalbliaMH B
HaKJIOHHOM T10J/IO’KeHUH (eC/TM KyJ/IbTypa PacTeT Ha TUVIOTHOM Cpe/ie) WM BePTUKAIbHOM (PKUKast
nTaTesbHas cpefia). [IoBepXHOCTh MUTATETBLHOM CPe/ibl C KOJIOHHel MUKPOOPTaHU3MOB JI0/DKHA
ObITH OOpalljeHa BBEPX M XOPOIIIO BHU/IHA.

3. BakTepuosornueckyto MeT/Ir, HaXOASAIIYIOCS B TIPAaBOi pyKe, BePTHKAIBHO ITPOKUTA0T B BEpXHEH
YaCTH TUIaMeHH [JOKpacHa, 3aTeM TOPU30HTAIbHO OOXKUTAIOT MPUMBIKAIOIIYO K Hell 4acTh
neT/IefieprKareJis.

4. Mwu3uHIeM U Oe3bIMSIHHBIM T1a/IbLIEM ITPABOM PYKH MPDKUMAIOT K JIaZIOHW HaPY>KHYIO YacTb
BaTHOM MPOOKH, BO/IM3M M71TaMeHN BEIHUMAIOT ee 13 MPOOUPKY |, fiepka B TaKOM TI0JIOXKEeH!H, He
KacasiCb OKPY>KaroIl[UX TIPeIMEeTOB, Kpasi OTKPBITOM MPOOKK U BHYTPEHHEH YaCcTH BaTHOW MPOOKU
00XXHTaroT B MJIAMEHH TOPEJIKH.

5. Crepu/bHYyIO MET/I0 OCTOPOXKHO BBOJST B MPOOUPKY C KY/IBTYPOM, COTIPUKACAIOTCSI CO CTEHKOM
TIPOOHMPKY [T OXJIaXKAEHUSI KUJKOCTH C KJIeTKaMH. BeIHUMast TIeT/Tio U3 MpoOupKH, CefsT 3a
TeM, UToObI 0TOOpaHHBIM MaTeprasl He Kacasics CTEHOK MPOOUPKY U MeT/Ist He OKa3asiach Ha/y
TJIaMeHeM TOPeJIKH.

6. TIpoOMpPKY C KyJBTYPOM MOMELAl0T B LITATHB, @ U3B/IeYeHHbBIN MaTeprasl UCIIOb3YIOT AJIs
TIPUTOTOBJIEHUS TIperiapara.

7. KJeTKu MUKPOOPraHHU3MOB, OCTABIIMECS He TIeT/Ie, CKUTAIOT B TJIaMEHU TOPEJTKH.

Puc.1 TexHuka 0T60pa YMCTBIX KYJIBTYP MUKPOOPTaHH3MOB
IMpuezomosneHue npenapama «pa3daeneHHAst Kanasi»:

1. Ha umncroe u 06e3KrMpeHHOe MpeMeTHOe CTEKJIO B Karljli0 CTEPH/IBHOM BOJOTIPOBOAHON BOZBI,
CTepUILHOTO (PM3HOIOTUYeCKOTO PacTBOpa Wiu Oy/iboHa 6aKTeproiornyecKou reTieil BHOCST
WCCIeyeMyI0 Ky/IbTYPY, PABHOMEDHO pacripeZiesisisi ee B XUAKOCTU. Ecn nccienyembie
MHUKDPOOpPraHu3Mbl (bakTepru, JPOXKU) HAXOASATCS B )KUAKOU CpeJie, TO Ha TpeJMeTHOe CTeKJI0
HAHOCST KarlyTlo MUKPOOHOM cycrieH3un (B3Becu) 6e3 mo6aBieHUst TIPYA 3TOM XKHUIKOCTH.
CycrieH3uto 6epyT CTeK/IsIHHOU Ta/louKoi 1iu OaKTepruooruueckom netiei.

2. Tlpwm nccieoBanny TPUOOB M3 MPOOUPKH C UMCTON KY/IbTypOi OepeTcst HeOobIoe KOMUeCTBO
MULIeJTUSI C TIOMOLI[bI0 OaKTeproioruueckoi netiy B popme OykB «[» He Hapyliast ero
CTPYKTYPBbI, MULIeJINI Ha MPeMETHOM CTeK/le OCTOPOXXHO PACIIeIUISIOT IpernapoBaIbHON UIVION
(puc. 2), cTpemsiCh KaK MOKHO JTyyllle Pa3beJUHUTh TU(BI.
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Ha npeMeTHOe CTEK/I0 Ha Kpal Karyii OMyCTUTh peOpoM 1o, yIyioM 45° TTIOKpOBHOE CTEKJIO U,
OCTOPOXXKHO HAKJIOHSIsI, TIOJIOKUTh €ro Ha Karuiro Tak, uToObl B Heli He 06pa30BaMCh My3bIPbKHU BO3ZyXa
(puc. 3). Karuiro Hy»kKHO OpaTh Takol BeJTMUMHBI, YTOOBI OHA 3aIlO/HsIA BCe IPOCTPAHCTBO MEXY
TOKPOBHBIM U MpeIMeTHBIM CTEK/IaMU U He BBICTYTasa 3a Kpasi IOKpPOBHOIO cTek/a. Ecim )XKuakocTb
OyzeT HaHeceHa B U30BITKe, ee HeOOXOMMO y/IaIUTh TTPY TIOMOIIH ITOJI0COK (PUIBTPOBAIbHON OyMarm.
IlpuzomoeneHue npenapama «8ucaYas Kanis»

1) B3aTb cTekno co nudoBaHHOM JTYHKOM.

2) Kpas nyHKU cma3aTh Ba3e/IMHOBBIM MacyioM.

3) Ha noKpoBHOe CTeK/I0 CTePUIBHO B LIEHTP HaHECTH KallIio UCC/lelyeMoro Marepuana (puc. 4).

Puc. 4 Cxema npuroToB/ieHus Mperapara «BUcsuast Karis»:
[—IV — 5Tansbl NpuroToB/ieHus rpemnapara; / — npegMeTHOe CTeKJIO C JIyHKOU;
2 — Karuisg; 3 — MOKPOBHOE CTEKJIO.

4) IIpegMeTHOe CTEK/IO NepeBepHYTh JTYHKOW BHU3 U TIOMECTUTb Ha TIOKPOBHOE TakK, UTOObI Karlisi HaXo-
[J1ach B LIEHTPe JIyHKH, He COTPUKAcasiCh C ee KPasiMH.

5) TIpeqMeTHOE CTEK/IO JIETOHBKO MPHKaTh K TIOKPOBHOMY U IepeBepHyTh. B oOpa3oBaBiieiics
repMeTHUeCKOM KaMepe Karljisi He BhIChIXaeT, UTo M03Bo/IseT Hab/moAaTh 3a MUKPOOPTaHU3MaMHt
MIPOJO/DKUTEIbHOE BpeMs.

2. [TpuroToBUTH (PUKCUPOBAHHBIM MperapaT MUKPOOPTaHU3MOB (JpOXiKel, 6akTepuii), B KOTOPbIX
TipepBaHbl JKM3HEHHbIe MPOLIeCChbl, HO MOJTHOCTBI0 COXpaHeHa TOHKas CTPYKTypa. [Ipy 5TOM BBITIO/THSAIOT
C/lefiyrolLue orepaLyu:

1. Ha yeHTp urcTOro 06€3KUPEeHHOTO MPeIMETHOTO CTeK/Ia CTEPU/ILHOM TeT/Iel HAaHOCST KarlTio
Cycrie3u MUKPOOPTaHKW3MOB (ec/iv B3BeCh CJIMIIIKOM T'ycTasi Heo0x0auMo pafibaBUTh
JMCTU/TUPOBAHHOM BOJION).

2. Toi e meT/ier CyCreH310 paBHOMEPHO pacIipe/ie/isitoT 110 TOBEePXHOCTH CTeK/Ia TOHKUM CJI0eM

TaKMM 06pa3oM, YToObI TpertapaT pacipe/e/ics Ha IUIOWaz1 IpUMepHo 1-2 cm?.

3. Tlomy4eHHbIM Ma30K BBICYIIMBAOT IIPY KOMHAaTHOW TemIiepaTrype Ha BO3Zyxe, II0J, JIaMIIOU U/IN
BBICOKO Ha/j I/laMeHeM T'OpeJIKH.

4. BeICylIeHHBIN Ma30K (PUKCUPYIOT TepMUUECKUM H/TH XUMAYeCKHAM CITI0COO0M. DTO MO3BOJISIET
YMEPTBUTH KJIETKM MUKPOOPTaHHU3MOB U CZie/IaTh X 0e30TaCHBIMH, TIPOYHO 3aKPeruTh WX Ha
TIpeIMETHOM CTeKJIe U CZie/laTh Ma30K Oosiee BOCIIPUMMYEMBIM K KpacuTesisiM (MepTBbIe KITeTKU
OKpAILIMBAIOTCSI JTyYllle YeM >KuBble). [1pyr TepMudeckoli 00paboTke rpernapar TPY>K/bl IIPOBOAST
KPYTOBBIMH /IBIDKEHUSIMHU uepe3 Hanbosiee TOpsIUyI0 YacTh I7IaMeHU TOPeJIKH, Jiepka MpeJMeTHOe
CTEKJIOM Ma3KOM BBepX, II0Ka He BO3HUKHET OLL[YL[eHUe JIETKOT0 XOKeHUS], eC/IU NPUI0XKUTD ero K
KWCTHU pyKU. HejocTaTouHO XOpoLo 3a()MKCUPOBAHHBIM Ma30K CMbIBAeTCsl CO CTeKJ/Ia IPU
noceayroiei 06paboTke, a AyMTeNbHas TepMUUecKast GUKCALUsi MOXKET U3MEHUTh CTPYKTYPY
MHKPOOHBIX K/TeTOK U UX (hopMy. XMMHUeCKyt0 (PUKCALIMIO Ma3KOB OCYIIeCTBISIOT MyTeM UX
TIOTPYy’KeHus B cocyz, € 96 Y%-HbIM 3TaHOo/I0M Ha 15-20 MUH, C aL[eTOHOM Ha 5 MUH, CO CMechbio 96
% -Horo 3TaHona U 40%-Horo gopmanuHa (cooTHoueHre 95:5) Ha 2 MUH. U [JIp.

5. Ha oxsa)kzeHHbIN WK BBICYIIIEHHBIN 3a()MKCUPOBaHHbBIN MperapaT HaHOCAT HeCKO/IBbKO Karle/lb
KpacuTessi TaKuM 00pa3oM, uToObI OH TIOKPBIBAJT BCIO TIOBEPXHOCTh Ma3Ka U Bbl/Iep)KUBAIOT B
TeueHHe Orpe/ieJIeHHOro BpeMeHH (1-5 MMH B 3aBUCMMOCTH OT UCIO/Ib3yeMOr0 KpacHTess).

6. Kpacurenb CMBbIBaIOT C IPeIMETHOTO CTeKJIa c/1aboi CTpyeil BOAbI, TIOKa OHA He CTaHeT
GecueTHOH. [Tpy 3TOM CTEK/IO iep>KaT B HAKIIOHHOM TI0JI0XKeHUH Haf, JIOTKOM.

7. TlpemapaT moacymmBaroT GUIbTPOBaIbHON OyMaroi, KOTOPYI0 OCTOPOYKHO TIPUK/IAZbIBAIOT K
CTeKJLy, ¥ JOCYLLMBAIOT Ha BO3/yXe.

8. Ha oxpaieHHbIl Ma30K HAHOCAT KallJIt0 UMMEPCHOHHOIO Mac/la ¥ paCcCMaTpyBaroT Iperiapar ¢

o6bektrBoM 90 win 100%. B mpaBuIbHO OKPAILIEHHOM M XOPOLIO MPOMBITOM TIperapare rojie
3peHus CBeT/I0e U UMCTOe, OKpallleHbl TOJIbKO KJIETKM MUKPOOPTaHU3MOB.
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1. TIpocmoTpeTh MPUTOTOBIEHHbIE TTperapaThl MUKPOOPTaHU3MOB 110, MUKPOCKOTIOM, COOJTFofast
CJleIyrOIIMI TIOPSZIOK U TIpaBr/Ia POOOTHI C MUKPOCKOTIOM:

1. YcraHaBnuBarOT NpaBU/IbHOE OCBeLlleHue 107151 3peHrsl MUKpOcKora. [171 3Toro, CMOTPS B OKYJISp,
3epKasIoM HarlpaB/IsiioT JIyuMd CBeTa OT HaCTOJIbHOTO OCBeTUTeNs B 06beKTHB. HacTpoiika

OCBeII|eHUsI TIPOU3BOAUTCS C 00beKTHBOM 8%, TIpy TpaBU/ILHOM yCTAaHOBKE T10/1e 3peHHs
MHKpOCKoTIa OyzieT uMeTh hopMy Kpyra, XOpOILIO ¥ pABHOMEPHO OCBEI|eHHOTO.
2. Ha npenMeTHbIH CTOMMK MOMEIAI0T UCC/IelyeMblIi TperapaT U 3aKperisiioT ero KjieMMaMHu.

3. CnHauyajia mperapar pacCMaTpPHUBarOT C 00beKTHBOM 8%, a 3aTeM BpalljeHreM PeBOJIbBepa, He MeHsIsI

TI0/IOKeHUsT TyOyca, TIepeBozsT 00beKTHB C yBeuueHrnem 40* vmm 60,
4. HeobXoauMO MOMHHUTb, UTO UEM MEHbIIIE YBe/TMUEHHE ZIaeT 0ObEKTHUB, TeM 0OJIbIle TIPH YCTAaHOBKE
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.

5. Ty0Oyc MUKpOCKOTa OITyCKAalOT BHH3 C TTOMOIIbI0O MAKPOMETPHUUECKOTO BUHTA, OCTOPOXKHO
Habmozast 3a 00beKTUBOM COOKY ¥ TIPUO/IM3UTD €T0 K Tperapary (He KacasiCh ero) Ha pacCTOsTHHE
MeHbIIIe pabouero. 3aTeMm, IJIsifisi B OKYJIsIP, TEM >Ke BUHTOM, Me/lJIEHHO Bpalljasi ero Ha cebs,
TIOIHUMAIOT TyOyC 0 TeX TIop, MOKa B TI0J1e 3peHUsI He TIOSIBUTCSI M300paykeHre U3y4aeMoro
o0BeKTa.

6. Ilocne sToro BpaljeHHeM MUKPOMETPHUYeCKOTO BUHTA (DOKYCUPYIOT 0OBEKTHB TakK, UTOOBI
n300pakeHue npeMeTa ObI0 ueTKuM. [1pr paboTe ¢ UMMepCHOHHBIM 00BEKTUBOM Ha Tperiapar
Tpe/iBapUTeTbHO HAaHOCST Karulio KeZPOBOT0 Macya u, s COOKY, MaKpoMeTpU4yeCKUM BUHTOM
OIyCKAarOT OCTOPOYKHO TyOyC MUKPOCKOTA TakK, YT0Obl 00BEKTHB TIOTPY3HJICS B Karllio Macia.
3arem, 751 B OKYJ/ISIP, TeM ykKe BUHTOM OueHb MeJ/IeHHO MTOJHUMAI0T TyOyC 10 TexX Top, TIoKa He
yBUZST n300pakeHue. TouHyr (HOKYCHPOBKY MPOM3BOAST MUKPOMETPHUUECKUM BUHTOM.

7. Tlpu cmeHe 00BEKTHBOB CJie/lyeT peryMpoBaTh MHTEHCMBHOCTb OCBEIIeHHs PaCCMaTpHUBaeMOro
00BeKTa, >KeJlaeMyt0 CTeleHb OCBEI|eHHOCTH T0JTyYaloT, Oy CKast WU MOJHUMasi KOHZEHCOP.

8. Tlpu npocmoTpe rpemnapara ¢ 00beKTHBOM 8X KOHJIEHCOp OIyCKaloT, ITPU Tepexo/ie Ha 00BeKTHB
40X KOH/IeHCOP HeCKOJIbKO TIOHUMAIOT, a Py paboTe ¢ 00beKTHBOM 90X KOHAEHCOP TIOAHUMAIOT
BBepX IOYTH [0 TIpejiesia.

9. Ilpemnapar pacCMaTpHUBarOT B HECKOJBKMX MeCTaX, Iepe/IBUTasi PeIMeTHBIN CTOIUK OOKOBBIMU
BuHTamHU. [1pu M3yueHnH rpernapara cjieflyeT Bce BpeMsi Me/i/IeHHO (B TipefiesiaX Mo-000poTa)
BpaIllaTh MUKPOBHHT I10 YaCOBOU CTPeJIKe U TIPOTUB Hee, YTOObI IPOCMOTPETh MPeAMET BO BCEH
TOJIIIe ¥ YCTaHOBUTH Ha (OKYC TO OAMH, TO APYTOW Y4acTOK Tperapara.

10. TTocie okoHUaHUs1 pabOTHI C/IelyeT CHSATH Tperapar C MPeJMeTHOTO CTO/IMKA, Oy CTUTh
KOH/IEHCOP, TTOCTaBUTh MO, TyOyC 00beKTHB 8X, y/ja/uTh MIATKON TKaHbI0 KIMMEPCUOHHOE MacJIo C
(poHTanbHOM JMH3B! 00beKTHBa 90X 1 yOpaTh MUKPOCKOM B QYT/ISP.

Odopmierue padoTbl

K Ka>kzomy rpernapary JiejiaeTcsi 3apyCOBKa: B KPYIVIOM I10Jie 3peHust U300paXkaroTcsi popmbl
MHMKPOOPTraHU3MOB. PUCYHOK COTIPOBOXKZ@eTCsl TaTUHCKKM Ha3BaHWeM MHUKPOOPraHW3Ma, yKa3bIBaeTCst
yBeIM4YeHue.

3ajaHue /1A CaMOCTOATeTbHON PadoThI

1. V3yuuTb yCTPOMCTBO OHMOIOTHYECKOr0 MUKPOCKOTIA ¥ BUZbI MUKDPO CKOTIUH, UCTIONB3YS
TeopeTHUeCKUi Marepuasn. Ha oCcHOBaHMY M3yueHHOTO MaTepHasa 3aroiHUTh Tab. 1.

Tabauya 1
XapakKTepHCTHKA BH/I0B MUKPOCKOIIHH

Bup mukpockonuu [IprmeHeHue Cy1[HOCTb Paspemaroias
MeToza CIoCcoBHOCTD

MI/IKpOCKOHI/IH B TEMHOM
Iiosie

®a30BO-KOHTpaCTHas
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JIFOMUHe CLieHTHast

OJIeKTPOHHAs

KOHTPOJIBHBIE BOITPOCHI
1. W3 kakux yacTel COCTOUT MUKPOCKOI?
KakoBo Ha3HaueHre Makpo- 1 MUKPOMeTpHYeCKoro BUHTOB? Kak UMM 10/ib30BaThCs?

HasosuTe pabouee pacCTosiHIe ITPY MUKPOCKOITUPOBaHUK ¢ obbekTuBamu 8%, 40%, 90%.
KaxkoBbI npaBusia paboThl C MUKPOCKOTIOM?
Kak perynupoBarth cTeleHb OCBeLLleHHOCTH Iperapara?
Kakue BU/ibl MUKPOCKOIIMH BbI 3HaeTe.
[aiiTe xapakTepuUCTUKY ()a30BO-KOHTPAaCTHOW MHUKPOCKOITUU.
B uem cyTb /IFOMHHE CLIEHTHOW MUKPOCKOITUU ?
C Kakoil Lie/ibi0 MPUMEHSIeTCSI MUKPOCKOITUSI B TEMHOM To1e?
. Kak nmpurotoBuTh npenapaTbl MUKPOOPraHU3MOB (TpUO0B, IpOXOKel, bakTepHii) THUma
"pa3gaByieHHast Karist''?
11. Kak nnpuroToBuTs rperiapaTbl MUKPOOPraHW3MOB "BUCsYas Karuis''?
12. Kak ripurotoBuTh (PMKCHpOBaHHbIe MperapaTbl MUKPOOPTaHHW3MOB?
13. [aiiTe CpaBHUTEbHYO XapaKTePUCTHUKY Pa3MepoB U (JOPM MUKPOCKOITMUECKUX TPUOOB, IPOXOKEH
1 OaKTepHid.

LN WD

—_
(=)

MeTouuecKrie MaTepyasbl, OTpe/iesitolie MpoLeAypy OLleHHBaHUs 1abopaTOpHBIX paboT

JTaGopaTopHbie padoThI

OmnucaHyve MeTOAWKH OIIeHHWBAHUSI BBITIONIHEHUSI J1aOOpaTOpHbIX paboT: OLeHKAa 3a BBITIOJHEHUE
nabopatopHbIX pabOT CTAaBUTCS HAa OCHOBAHWM 3HAHWs TEOPETUYECKOTO Marepuasa IMo Teme paboThl,
YMEHWI M HaBBIKOB TIPUMEHEHMs 3HaHWK Ha TpaKTHKe, paboThl ¢ 00OpyJOBaHHEM, aHATU3UPOBATh
pe3y/bTaThl PadOTHI.

Kputepuu onenku (B 0a/uiax):

- 5 6a/IyIOB BBICTAB/ISAETCS CTY/IEHTY, €C/TU eMOHCTPUPYIOTCSI 3HAHUSI TEMBI, LIeJI U 33/ja4 J1abopaTOpHOM
paboThl, Xozia pabOThI, [IEMOHCTPUPYETCs IIOJIHOe 3HAHWE TEeOPeTHUYeCKOro Marepuasa I0 Teme
nabopatopHoii paboThl (B TIporiecce OOCY)KIEeHWs, TIPM OTBeTe Ha KOHTPOJIbHBIE BOIPOCHI);
JIEMOHCTPUDPYIOTCSI YMEHUSI U HaBbIKM pabOThl C KOMIMBIOTEPOM M TpapUuecKUMHU pelaKTOPaMH,
NIpUMeHEeHMsI 3HaHUs Ha MTPAaKTHKe, aHa/In3a pe3y/IbTaroB paboThl ¥ (hOPMY/IMPOBaHKE BbIBOZIOB, B/la/|eHIe
HaBbIKAMU TIPUKJIA/IHOM /IesITe/IbHOCTHY,

- 4 Gana BBICTAB/ISIETCS CTYAEHTY, €C/IA IeMOHCTPUPYIOTCS 3HAHUSI TEMBI, LIeIM U 3a/jau J1abopaTopHOi
paboThl, Xoma paboThl, AEMOHCTPUDPYETCS HETO/JHOe 3HaHWe (AKTUUYEeCKOr0 MaTephaga Mo Teme
naboparopHoii paboThl (B TIporiecce OOCY)KJEeHWs, TIPM OTBeTe Ha KOHTPOJIbHBIE BOIPOCHI);
JIEMOHCTPUPYIOTCSI HEKOTOpbIe HEJOCTaTKU yMeHHsl paboTaThb C C KOMITBIOTEPOM U rpaduuecKUMU
peJjakTopaMy, TPUMEHsATh 3HAaHUS Ha [IPAKTHKe, HEeJOCTaTKU BJaZieHHWsl HaBbIKaMHM TIPUK/IaZHOM
JIeATeIbHOCTA M CIIOCOOHOCTH  aHA/M3UPOBATh Pe3y/bTaThl PabOThI, (OPMY/IUPOBATh BBIBOJBI,
TIPOC/IE)KHUBATh PUUMHHO-CJIEICTBEHHbIE CBSI3H;

- 3 0amia BBICTABISETCS CTYAEHTY, €C/A [JEeMOHCTPUDYIOTCS HEIOJHble 3HaHWsS Lield W 3ajad
naboparopHod  paboThl, XoA4a pabOThl, JAEMOHCTPUDPYETCS HEMOJHOe, HECHCTEMHOe 3HaHHUe
TEOPeTHUeCKOTr0 MaTepuasa Io TeMe j1abopaTopHOi paboThl (B mpoljecce 0OCY)K/eHHs, IIPU OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI); ZIEMOHCTPUPYIOTCS 3aMeTHbIE HeJOCTaTKA B YMEHHUH Pab0TaTh C KOMITbIOTEPOM
¥ rpapuuecKMMHU peJaKTOpaMH, TIPUMEHSITh 3HAHWSI Ha TPAKTHKe, HEJOCTATOYHO B/aZieeT HaBbIKAMU
TIPUK/IaZIHOM /IeATeIbHOCTH, CIIOCOOHOCTBIO aHaIM3MPOBaTh pe3y/ibTaThl paboThl W (hOpMyTHUpOBATH
BBIBO/IbI, ITPOC/IEKHUBATH PUUUHHO-CJIE/ICTBEHHbBIE CBSI3H;

- 0-2 Gasla BBICTAB/ISIETCS CTYAEHTY, €C/IU JIEMOHCTPUDPYIOTCS TIOJTHOE WM TIOYTH TOJIHOE OTCYTCTBHE
3HAHWSA 11e/M U 3a/1a4 J1JabopaTopHO paboThl, X0Zia pPaboThI, AEMOHCTPUPYETCS TIO/THOE WK TMTOUTH TIO/THOE
OTCYTCTBME 3HAHUS TEOPEeTHMUYECKOr0 Marepuasa Mo TeMe JiabopaTopHoi paboThl (B Tmporiecce
00Cy)X/IeHHs], TIPY OTBETe Ha KOHTPOJIbHBIE BOMPOCHI); AEMOHCTPUPYIOTCS 3HAUUTE/bHBIE HEHOCTATKU
yMeHHst paboTaTh C KOMITbIOTEPOM U TpauuecKMMHU peaKTOpaMH, MPUMEHsTh 3HAHUS Ha IPaKTHKe,
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B/IaZleHUs] HaBbIKaMU TIPUK/IAZHOU JesTe/lbHOCTH, CIIOCOOHOCTH aHA/lIM3WPOBATh pe3y/bTaThl PaboThI U
(hopMyTMpOBaTh BBIBO/|bI, TIPOC/IEKUBATh IPUUYMHHO-C/IeJCTBEHHbIE CBSI3U.

3auer

3aueT sABJISIeTCS OLI€HOYHBLIM CpPpeCTBOM /[1jIdd BCEX 3TAIIOB OCBOEHUA KOMHETEHHHﬁ.

[IprMmepHbIe BONPOCHI K 3a4eTy, 3 Kypc / 5 ceMecTp

euhrLNE

~

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.
37.

[TpenmeT ¥ MeTO/bI MUKPOOHOJIOTHH.

VicTopusi pa3BUTHSI MUKPOOHOJIOTHM.

Pa3BuTre MUKpoOronoruu B 21 Beke: Mpo0/ieMbl, perieHusl.

CXO0[CTBO U pa3nuuve B OPraHu3alvy KJIeTKU 3yKaproT U IPOKapHOT.

OcobeHHOCTH OpraHM3alii MUKPOCKOITNUe CKUX TPUO0B, BOJOPOC/IeH, TPOCTEeHIIINX.
Mopdonorus npokaproT. Mopgonoruyeckoe pasHoobpasue. OfHOK/IETOUHbIE U MHOTOK/IETOUHbIE
(HUTUaThIe, MULle/IUA/IbHBIE) (HOPMBI.

CTpyKTypHBIe pa3/iuuusi TPaMIIOJIOKUTeTbHBIX U TPAMOTPULIATe/IbHBIX OaKTepuii.

Crpoenue U (pyHKLMH KJIETOYHBIX CTEHOK I'PaMOTPHULIaTe/IbHBIX OaKTepuii: Hapy)KHasi MeMOpaHa,
MYPEeHHOBBIW C/I0H, M1a3MaTUueCcKoe MPOCTPaHCTBO.

CTpoeHHe K/IeTOYHBIX CTEHOK IPaMIIo/IOKUTe/bHBIX OakTepuil. Karicyna: crpoenye, QyHKIUM.
®dumbpuu (run): crpoeHue, QyHKLIWH.

XKrytuku: crpoerue, QyHKIUHA. AKCULMaIbHbIe GUOPUIIBI CITUPOXET.

Llurornnasmarryeckast MembpaHa, 0COO@HHOCTH ee COCTaBa U (PyHKLIUHU.

Me3ocomsl, BUJibl, PYHKLMH.

OcobeHHOCTH TpaHCIIOPTa BelleCTB y 6akTepuii 1 MeXaHU3Mbl, 00ecrieurBarolie 0OMeH BellleCcTB
C OKpy’Karolieu cpesion.

LluTtoniasma 6akTepuasbHOU KJIETKH, ee posb U GYHKLUK. XUMUUeCKU COCTaB LIUTO30/Isl.
Pubocombl 6akTepranbHOTO THMA, MX QyHKUMH. Paznuuurs pubocom 3yKapyoT U TIPOKAPHOT.
Hyxkneony (bakrepuanbHasi XpoMocoMa), ee CTpoeHHe, (PyHKLIUH.

[Tna3muzpl UX posib U GYHKLMK. BHyTpHIIa3MaTuecKre BK/IIOUeHMs. 3ariacHble BelllecTBa:
nomdocdathbl (BOMOTHH), MOJIMCaXapy/bl, MOJIMMAac/IsiHasi KUCI0Ta U Ap. VIX posb U QyHKLMH.
Henenve 6akTepranbHOW KJIETKH 1 CITIOCOOBI Pa3MHO)KEHHSI OPraHU3MOB.

9xk3ocropsl 6akrepuii. CTpoeHue, CriopopacrioioykeHne, QyHKIUH.

Bupycsl, CTpyKTypa, B3aMO/IeliCTBHE C KJIeTKOU X035IMHa, UX POJIb B SBOJIFOLIMH >KHUBBIX
OpraHH3MOB.

Poct MukpoopranusmoB. [ToHsITHe YMCTBIX U HAKONUTEIbHBIX KY/BTYP.

I'eHeTHKa rpokapuoTt. [ToHsiTHe 0 reHOTHITE U PeHOTHITIe. MeXaHW3M pervIMKaLyy OaKkTepruaabHOM
XPOMOCOMBI.

leHeTHKa rpoKapuoT. PekoMOWHaIMK TeHeTUUeCKOro MaTepuarsia: pernapalys, TpaHchopmaiiys,
TPaHCAYKLMS, KOHbIOTaL|HSL.

leHeTHKa rpokapuoT. [ToHsATHE 0 MyTalUsAX, MyTareHax. 3HaueHHe MyTaLyu.

Ycrexy U epCrieKTUBbl TeHHOW MH)KeHepUH.

CucteMaTrKa nipokaproT. OCHOBHbIE MPU3HAKHU K/1aCCU(pUKALIYSI.

OcHOBHBIe usIOreHeTHYeCKre TPyTIibl bakTepuii (1o knaccrudukauyy bepmpxu)-1 rp.
OcHoBHbIe puoreHeTHYeCcKUe TpyIirnel Oakrepuii (1o Knaccudukarmu bepmxu)-1I rp.
OcHOBHBIe (usIoreHeTHYeCKYe TPymIibl bakTepuii (o knaccudmkauyy bepmku)-111 rp.
OcHoBHbIe (uioreHeTHUeCKUe TPYIIbI OakTepuii (1Mo Knaccudukauyu bepmkun)-1V rp.
OcHOBHBIe (uIoreHeTHYeCKre TpymIibl bakTepuii (o knaccudukauyu bepmkn)-VI rp.
OcHoBHbIe uioreHeTHUeCKUe TPyIIbl OakTepuii (Mo Knaccudpukauyu bepmku)-VII rp.
OcHOBHBIe (uIoreHeTHYeCKre rPyTibl bakTepwii (o knaccudukauyu bepmku)-VIIIrp.
OcHoBHbIe puioreHeTHUeCKUe TPyTIbI OakTepuii (Mo Knaccudpukamu bepmku)-I1X rp.
OcHOBHBIe (usIoreHeTHYeCKre rPyTibl bakTepwii (1o Kiaccudukanuu bepmku)-X rp.
OcHoBHbIe puoreHeTHUeCKUe TPyTINbl OakTepuii (Mo Knaccupukamu bepmku)-XI rp.

22



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.
71.

OcHOBHBIe (usIoreHeTHYeCKre TPymIibl bakTepuii (1o knaccudukauyy bepmxun)-XII rp.
OcHoBHbIe (uioreHeTHUeCKUe TPYIINbI OakTepuii (Mo Knaccudukauyu bepmku)-XIII rp.
OcHOBHBIe puIOreHeTHYeCKre rPyIIbl bakTepuii (o knaccudukauyu bepmku)-XIV rp.
OcHoBHbIe puoreHeTHYeCKUe TPyTibl OakTepuii (1o Knaccudukarmu bepmpxu)-XV rp.
OcHOBHBIe pusIOreHeTHYeCKre TPyl bakTepuii (Mo knaccudukauyu bepmkn)-X VI rp.
OcHoBHbIe puoreHeTHUeCcKUe TPpyTinbl Oakrepuit (o Knaccudukarmu bepmxu)-XVII rp.
OcHOBHBIe (usioreHeTHYeCKre rPyIbl bakTepwii (o knaccudmkauuu bepmku)-X VIII rp.
OcHoBHbIe puoreHeTHYeCcKUe TPyTirnbl OakTepuii (1o Knaccudukarmu bepmxu)-XIX rp.
[Muranre MuUKpoopraHu3moB. [1oTpeOHOCTH IPOKAPUOT B MUTATE/IBHBIX3/IEMEHTAX U
MUKpO3/ieMeHTax. VIcTOUHUKY OMoTreHHBIX 371eMeHTOB. DakTopkl pocTa.

MexaHH3M TIOCTYTUIEHUSI TIUTATeIbHBIX BeIeCTB B K/IeTKy Oakrepuii. MeMOpaHHBIN TPaHCIIOPT,
b dysus.

Tune! nutanus baktepuii. @otoTpodsl, xemoTpodsl. [IpescraBuTey rpyrm.

Turiel uTaHus 6akrepuii. ABTOTpodbl, reTepoTpodsl. [IpecTaBuTeM TPyIIIL.

Cnioco6sl 0becrieueHysi SHepryeii. JK30TeHHbIe ¥ SH/|0TeHHbIe OKUC/IsieMble CyOcTpaTthl. JJOHOPBI
3/IeKTPOHOB. [lepeHOCUMKHY 3/1IeKTPOHOB U 3/1eKTPOTPAHCTIOPTHBIE CUCTE@MbI: UX 0COOEHHOCTH Y
pa3MuUHbIX MUKpoopranu3MoB.Poib AT®, criocobsl ee 06pa3oBaHusI.

Bpoxenue. OnipeziesieHre TIOHATUS «OpoxkeHUe». [1yTu cOpakKMBaHUSYT/IEBOAOB U IPYTUX
OpraHUYeCKHX BelleCTB.

MoJsi0uHOKHUCITbIe, TOMO- U TeTepodepMeHTaTUBHOE OpoykeHUe. [IpefcTaBuTeNu, Ux
XapaKTepUCTHKaA.

Mac/siHOKHC/I0e, TIPOMTMOHOBOKHC/IOe MYPaBbUHOKUC/IOe, CITUPTOBOE U JIpyTHe BU/IbI OpPOyKeHUsl.
[TpencraBuTeNn UX, XapaKTepPUCTHKA.

AspobHoe fpixanue. [TosHoe 1 HeroHoe okucaeHue cybcrpara. ©opmbl yyacTust
MOJIEKY/ISIPHOTO KMCJIOPO/ia B OKMC/IEHHH, POJTb LIMK/Ia TPUKapOOHOBBIXKUCIOT. [1pesicTaBruTenu
XapaKTepuCTHKa MUKPOOPraHU3MOB, OCYIIeCTBISIOLINX a3po0Hoe OKuc/ieHre Oe/lKoB, YI/IeBO/I0B,
YIJIEBOZIOPOZIOB.

MeTtunorpodsl. OKuc/IeHre HeopraHuueckux CybCcTpaToB: BOCCTAHOB/IEHHE COeJMHEHUH Cepbl,
asora, »kesie3a, MOJIEKY/IIPHOTO BOZOPOZA U Jp.

[IpeacTaBUTE/I OCHOBHBIX IPYIIN XeMOTPOHBIX OaKTepHil.

AmnaspobHoe apixanue. OnipesiesieHre TIOHATHST « AHa3poOHOe JpixaHue».JlOHOPBI M aKLIeTITOPbI
3/IEKTPOHOB.

MuKpoopranmsMbl BOCCTaHOBUTE/IM HUTPATOB U IPYTUX COeIMHEeHUH a30Ta.
CynbdhoBoccTaHaBIMBaloIlMe 1 CepoBOCCTaHaB/IMBatoIye OakTepuu.

®otocuHTe3. OcobeHHOCTH (OTOCHHTE3a Y MPOKapHOT. [TurMeHTsl, X MoKanu3anus. JJoHOpbI
3/IEKTPOHOB, 3/IeKTPOHHOTPAHCIIOPTHAs Lierb. POoToCHHTe3

BrocuHTeTHUecKre npoLiecchl. ACCUMUIIALIMS YIIEKUCIOThI aBTOTPO(HBIMU U reTepOTPO(PHBIMU
MHUKpPOOpPraHu3MaMH.

BrocuHTeTHUeCKYe MpoLiecchl. YCBOeHHe coeiMHeHUH a3oTa. dukcalus atMoc(epHoro a3ora.
CB0OOJHOXKMBYIIME U CUMOMOTHUECKHe a30T(HUKCATOPbI.

BnusiHue ¢akTOpoB BHeLLIHel cpe/jbl HA MUKPOOpraHr3Mel. OTHOILIEHHe K TemriepaType, Bjare,
pH cpeppl, Kuciopoay, TyuyucTol S3HEPrUU, XMMUUeCKUM (pakTopam Cpejibl.

broxumuyeckas feqarelbHOCTb MUKPOOPTraHHW3MOB. Y4acTHe MUKPOOPraHU3MOB B
OroXMMHUUeCKUX LUK/IaX COeIMHEHUN yTiepo/ia, a30Ta, Cepbl U IPyTUX 371eMeHTOB.
Tpoduueckue CBsi3M B Pa3/IMUHBIX COOOI[eCTBaX MUKPOOPTaHH3MOB,

MeTo/ibl MMKPOCKOTTUEeCKOTO U3ydeHusi bakrepuii. Mopdomnorus 6akTepuid.

Oxkpacka 6akrepwuii 1o ['pamy. 3aracHele BeljeCTBa ¥ BKJIFOUEHUST SH/I0CIIOPHI.

Mertozapb! crepunu3anyu. [TutarenbHble cpefbl.

YcnoBus KynsTrBUpoBanus baktepuii (pH, CO2, H20, Temneparypa, CBeT, KUCIOPOJ).
[TosmyueHye HAKOMUTE/BHBIX KY/IBTYP, Bblle/IeH’e YUCTBIX KYJIbTYP.

Kononnn MukpoopranmusMoB. POCT Ha IJIOTHBIX Y )KUJKUX NIUTaTeIbHbIX CPe/lax, OTHOLIEeHWe K
KHCIOTHOCTH Cpefibl, KUC/IOPOAY.
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72. Turnbl 6poxkeHusi. CIMPTOBOE, MOTIOUHOKHMCIIOE, MaC/ITHOKHC/IOe OpokeHre. CriocoObl
orpe/iesieHusi OaKTepUH, BbI3BIBAIOLIMX OpOXKeHHe.

73. YKCyCHOKHC/IbIe OaKTepHH, UX MOTyYeHHe U orpe/iesieHre.

74. MUKpOOpPraHU3Mbl, YYaCTBYIOIIME B KDYTOBOPOTE a30Ta B TIPUPO/ie: aMMOHUMUIIUPYIOILe,
HUTPOGHULMPYIOLHe, TeHUTPUUIpYIoIIre OaKTepuu, WX ToMyueHre U OTpe/ie/ieHre

MeToanueckye MaTepuasibl, Orpe/esisitolye MpoLeypy OLieHUBaHUs 3aueTa

3aueT BLICTAB/ISIETCS TI0 PEUTHHTY, B 3aBUCUMOCTH OT 3Q(eKTUBHOCTH paboThI B TIPOL[eCCe U3yUeHUsI
JVICLIUTTMHBIL, UTO OTIPe/Ie/IsIeTCsl KOMYeCTBOM HaOpaHHBIX 0asIIOB 3a BCe BUABI 3a[JaHUH TEKYILero u
pybexHOro KOHTpOsi3auTeHo — oT 60 10 110 bannoBHe 3auteHo — ot 0 o 59 GasioB.

1.3. PedTHHT-TVIaH AUCHUTTHHBI
Tabsuiia epeBo/ia 6a/IoB TEKYIEr0 KOHTPOJIS B OA/UIbI pEMTHHTa

5| 5| 5|5 5| 5[ 5| 5| 5] 5
0 0 0] 0]0O] 0] O] O] 0] O] O
1 503 22 1] 1] 1] 1] 1] 1
2 5| 413 2] 21 2] 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

PelTHHr-N/1aH JWCUWIIMHBI IpeJcTaBaeH B [TpunokeHunu 1.

2. YueOHoO-MeToANYeCcKoe H HH(OPMAILIOHHOE 00ecnedyeHHe JHCIUIUTHHBI
5.1. IlepeueHb OCHOBHOM U AOTIO/THUTE/ILHOW y4eOHO JTUTepaTypbl, HEOOXOAMMOMH /I/Isl 0CBOEHHSA
AUCHMILTHHBI
OcHoBHas /MTEpaTypa

1. Muxkpobuonorus : yueb. s CTy/. YUPeX[,. BbICII. pod. obpa3., 00yu. o Hamp. noar. "Tlez,.
ob6pas3. " mpodusnis "buonorus” / A. . Herpycos , 1. b. KoroBa .— Mockga : Akagemusi, 2012 .—
379 c

2. KypaHnoga, H. I'. Mukpobuosnorus: yue6. mocobue. — Y. 2. MeTtabosu3m npokapuot. U.— M.:
[Tpomerteit, 2017. — 100 c. — Pexkum goctyma: http://biblioclub.ru/index.php?
page=book&id=483200

JonoHUTe/IbHAA UTeparypa

1. 3ro3uHa, O.B. O061ass MuUKpobHroiorus: 1aboparopHblii mpakTukym / O.B. 31o3uHa, E.B. ITemikoBa.
— yueb. 3/1eKTPOH. U3/l. KOMIUIEKCHOTO pacrpoctpaHeHus.— Tam6oB: N3a-so PT'EOY BIIO
"TI'TY", 2015. — 82 c. — Pexxum goctymna: <URL: http://biblioclub.ru/index.php?
page=book&id=44512

2. MuKpoOUOo/IOrHs C 0CHOBaMH OHMOTEXHOIOTUHU (TeOPHS U MPAKTHKA): yuebd. mocobue / T.I1.
[ITyBaesa, T.B. Ceupuzosa, O.C. KopHeesa u fip.; Hayu. peZ. B.H. Kanaes. — BopoHex:
BopoHexckuii roc. yH-T MH)XXeHepHbIX TexHonoru, 2017. — 317 c. URL:
http://biblioclub.ru/index.php?page=book_red&id=482028&sr=1
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5.2. [TepeueHnb pecypcoB HHGOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U
MPOrpaMMHOro odecrnieyeHHs1, HeOOXOAMMBIX /I/Is1 0CBOEHHS JUCIUII/IUHBI

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

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

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

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

5. Poccutiickas rocynapctBeHHasi Oubmioteka [OneKTpoHHbIN pecypc]. — Pexxum foctymna:
https://www.rsl.ru/.

6. HarmonanbHas anekTpoHHasi bubaroTeka [OnekTpoHHbIN pecypc]. — Pexxum gocTyna: https://xn--
90ax2c.xn--plai/viewers/.

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

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

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

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

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

ITporpaMmMHoe obecrieueHue

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

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

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

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

5. Maremaruueckuii nakeT Scalib - BecrinaTHast niuiieH3us https://www.scilab.org/about/scilab-open-
source-software

6. Bbpay3ep Google Chrome - becrninatHas yiviieH3ust

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

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

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

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

0. ITporpamma f71s1 06paboTku ssiMp crieKTpoB SpinWorks - BecriaTHast nuijeH3ust

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

2 Lo

6. Marepua/ibHO-TeXHHUYeCcKasi 0a3a, HeoOxogmMasi Jjisi OCYILIeCTB/IEHHS 00pa30BaTe/IbHOTr0
npoijecca no AUCHUNIAHE

HaumenoBaHue Bup 3ansTuit HaumeHoBaHue 060pymoBaHus,
CrieLiaiM3upOBaHHbIX MPOrpaMMHOTO 0becrieueHust
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ayIUTOPU, KAOMHETOB,
naboparopwuii

Aynutopus 11(b®)

JlekumonHas, CemuHapckas, s
KOHCY/IbTalMH, [I/11 KOHTPO/S U
arrecralyu

KommyTarop d-link , uctounvk
HecriepeboitHOrO TTMTAaHUS apc,
KOMITBIOTEPBI B cOOpe, yueOHast
Me06esb, J0CKa.
[TporpammMHOe obecrieueHue
1. ACD/ChemSketch
2. Maremarrueckui nakeT
Maxima
3. Maremarrueckuii nakeT
Scalib
4. Fenix server academy
5. Office Professional Plus
6. Pascalabc,
Pascal ABC.NET
7. Ilporpamma ans
00paboTKH sIMp CITeKTPOB
SpinWorks

Aynutopus 24(bD)

[t XpaHeHus1 000py0BaHUsS

KomnbtoTepsl B cOOpKe, IpUHTED
canon 2900, mpuntep kyosera
2235, npunetp kyosera 2135,
ripuHeTp brother, kcepokc canon
fc-206, Bechbl 3/1eKTPOHHBIE, BEChI
¢B-200, My/IBTUMe1arpoeKTop
vivitek, HUTpaT-TeCT 2 CO3KC,
HOYTOYK asus, TepMOTUTPOMETD
testo 622, X0/NOAUILHUK POZiS
cBusra 445-1, skpaH
MPOEKL[MOHHBIN Ha TPeHore,
yueOHO-MeToAnYeCKast
JIUTepAaTypa, 37eKTporaHes b-
kKoHBekTOp ballu camino
bec/v(vr)-2000.
[TporpammMHOe obecrieueHue

1. Office Professional Plus

2. Windows

Aynutopus 37(b®P)

JlekumonHas, CemuHapckas, s
KOHCY/IbTauui, [11s1 KOHTpOJIsi U
arTecTaluyu

YueOHO-MeToJuUeCKHe
MaTepuaJibl, JoCKa, Habop
XUMUUECKOU MOCyAbl U
PeakTUBOB, yueOHast MeOe/b,
BeCbl MexaHUueCKue, BeChbl
nabopaTopHbIe 37IEKTPOHHBIE BK-
800, BecCkI 3/1eKTPOHHBIE,
TeTUINLIA, anrapat Jiyist
BCTPSIXUBaHMUSI, TEPMOCTAT
BO3AyILIHBIN TB-80-1, 1mikad
BBITsDKHOU 100 1m1B-1-Ho,
MHUKPOCKOIIBI "MUKpomes, c-11",
yueOHO-HaIJIsIIHbIe TT0COOHsI.

26



Aynutopus 41(b®P)

JlekymonHas, CemuHapckasi, s
KOHCY/IbTaUuuu, [171s1 KOHTpOJIsi U
arTecTauuu

Hocka, Mmy/ibMeauarnpoeKTop,
HaCTEeHHbBIN 3KpaH, yueOHast
mebeb.

Aynutopus 42(bD)

[lnst caMmocTosiTeNIbHOM paboThl

YuebHast Mebeib, KOMIBIOTEPHI B
cbope.
[TporpammMHoe obecrieueHue
1. Office Professional Plus
2. Windows
3. bpaysep Google Chrome
4. Bbpay3ep AHgekc
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