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Cocrasurens. A.C. I'puropuanmu, kauauaar OMOJIOTHYECKUX HAVK, AOLEHT Kadeapsl OMOXUMUKA
1 OMOTEXHOJIOTHHA

Pabowas mnporpamMma IUCHMIUIMHBI YTBEp)KIACHA Ha 3aceJaHuH Kadeapsl OHOXUMHUH U
OouotexHonoruu, mpotokos Ne 14 ot 26 mas 2017 r.

JlomioTHeHNsT ¥ U3MEHEHHsI, BHECCHHBIE B Pab04yI0 MPOrpaMMy TUCIUIUIMHBI, YTBEPKICHBI Ha
3aceaHu  Kadeapbl OHOXUMUM M OHMOTEXHOJOTHMH: OOHOBJIIEH TME€peYeHb OCHOBHOW U
JIOTIOTHATEIIFHOU Y4eOHOU JIUTEepaTyphbl, HECOOXOAMMOMN JIsl OCBOSHUS JUCIHILTUHBI, TPOTOKOII
Ne 15 ot 15 utonsa 2018 1.
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Cnucox AOKYMEHTOB H MaT€pHuaJjI0oB

. HepequL IIAaHUPYEMBIX PE3YIbTAaTOB o6yquI/151 10 AUCHHUIIIIMHE, COOTHECCHHBIX C

TJIAHUPYEMBIMU PE3yJIbTaTAMH OCBOCHHUS 00pa30BaTEIHLHOM MPOrpaMMBbl

N

. enb 1 MECTO AMCHMILTUHBI B CTPYKType 00pa30BaTelbHOM NPOrpaMMbl

. Conepxanne paboueii mporpamMmbl (0OBEM IUCHUTUIMHBI, TUIBI M BUIBI YYEOHBIX

3aHATHH,  y4eOHO-METOAMYECKOE  O0CCIIEYCHHE  CaMOCTOSITEIBbHOH  paboThI
00yJaronumxcs)

®DOoH/T OIIEHOYHBIX CPEJICTB IO JUCIUILUINHE
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4.3, PeliTHHT-TUIAH JUCHATUIHHEI
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1. IlepeyeHb NJIaHUPYEMBbIX Pe3yIbTATOB 00y4eHHUSs 110 AUCHHUILIMHE, COOTHECEHHBIX €
IVIAHNPYEMBIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOH NPOrpPaMMbl

B pe3ynbrate ocBoeHUs 00pa30BaTeIbHONM MPOrPaMMBbI 00 yUYAIOITHIICS TOJDKEH OBIIAICTh
CIIEAYIOIIMMU pe3yJbTaTaMi 00ydeHHs [0 JUCLIUIUTUHE:

PesynbraTe! 00ydeHns

dopmupyemas
KOMITETSHITHSI (C
yKa3zaHHEM KOJia)

[Ipumeuanue

3HaHus

3HaTh: OHOMOTHYECKHE OCHOBHI KIIaCCH(UKAITIH
MHUKpPOOHOTO MHpa;

3HaTh:  TCOPETHUYCCKHE  OCHOBHI M 0a30BEIC
MIPEICTaBICHHUS 0 paszHooOpazuu
MHUKPOOHOJIOTHYECKAX OOBEKTOB, OCOOCHHOCTH WX
CTpOCHUS, PU3HOIOTHH.

OIIK-7

3HaTh: TpeOOBaHUS ~ TEXHUKH  0OE30IAaCHOCTH
MIpoBeIeHUs TabOpaTOPHBIX padoT;

3HaTh: METOABI OKa3aHWs IIEpBOMl IOMOIIM MPH
HECYACTHBIX CITy4asiX.

OIIK-10

3HaTh: 3aKOHOMEPHOCTH OpraHu3aLix u
(bYHKIIMOHUPOBaHUS OaKTepHi;
3HaTh: OCHOBBI OMOWH)KEHEPHUHU U TEHHOM MHKCHEPHUH.

[K-1

YMmeHus

YMeTn: MMPUMCHATH MI/IKpOGHOHOFI/I‘IeCKI/Ie METOAbI
I/ICCHeI[OBaHI/Iﬁ Ipu ONMMCaHuu U I/I}lCHTI/I(bI/IKaI_II/II/I
OaKTepuid.

OIIK-7

YMmeTh: 9KCILTYaTHPOBATh TaboparopHoe
o00opyoBaHue;

VMeTb: HCIIOB30BaTh CPEICTBA 3aIIUTHI TIPH
TIPOBEICHAY JTAGOPATOPHBIX PadoT;

VMeThb: OKa3bIBaTh TIEPBYIO TIOMOIIb TIPH HECYACTHBIX
cIlyJasx B J1ab0opaTopuH.

OIIK-10

YMeTh: caMOCTOSTETHHO IPOBOANUTH TEOPETHICCKHE U
9KCICPUMCHTAIEHBIC HCCICOBAHUS M OCYIIECTBIATH
MOMCK HMH(pOPMAIUK B 00JIACTH MUKPOOHOJIIOTHN IS
MIPOBEJIEHUST HAYYHO-HCCIIeIOBATENHCKON paboThI,
YMeTh: MoJTy4aTh MOTU(DHUIIUPOBAHHBIC
MUKPOOPTaHU3MBI JJIs 1eJiel OMOUHKEeHEepUH;

YMeTh: IrpaMOTHO M3Narathb pe3yabTaThl
TEOPETUIECKUX " IKCIIEPUMEHTATBLHBIX
HUCCIIEIOBAHUM.

[K-1

Bnanenus
(HaBBIKY /
OIIBIT
JIEATEITBHOCTH )

Bramers: koMIUIEKCOM TaOOpAaTOPHBIX W TOJEBBIX
MHUKPOOHOJIOTHIECKAX, OMOXMMHYECKUX  METOJIOB
HCCIICAOBAHM ISl OMTUCAHUS MUKPOOHBIX OOBEKTOB;
Bramers: HaBBIKAMH TIEPBUYHOW HICHTH(OUKAIIUU
MHKPOOPTaHU3MOB.

OIIK-7

Bnaners: TEXHUKON KBaIM(UIUPOBAHHOTO
HCIIOIHb30BaAHHUS COBPEMEHHOT0  1abopaTOpPHOTO
000pyIOBaHNUS;

BHa}IeTBZ MEAUIIMHCKHUMHU 3HAHUSIMU, H€O6XOHI/IMBIMI/I
JJIsI OKa3aHUs HepBOﬁ TIOMOIIH IMPHU HECYACTHBIX
clyJasix.

OIIK-10

Bnanets: HaBBIKAMU paboThI c
6ronH(pOPMAIIOHHBIMH pecypcaMu

Bnaners: Meromamu paboThl ¢ GakTepUAMH AJIS
MIPOBEJICHUS HAyYHO-UCCIIE0BaTEILCKON paboThl B
o0acTy reHHOW MHXEHEpUH U OMOMHKEHEPHH;
BrnaneTs: HaBbIKaMM U3J0XKEHUS PE3yJIbTaTOB
CaMOCTOSTENILHOM PadOTHI B yCTHOM M MMCHMEHHOM

¢dopme

IK-1




OIIK-7 - BnameHueM METOJaMH HAONIOACHHS, OMHMCAHUS, UACHTU(DUKAIIMK W HAYYHOU
Kiaccuukanuu OMOJIOTHYECKUX 00BEKTOB (TIPOKAPUOT, TPUOOB, PACTEHUHN U KUBOTHBIX);

OIIK-10 - criocoOHOCTBIO K MPOBEICHUIO JIAOOPATOPHBIX PAadOT € yuyeToM TpeOOBaHUI
TEXHHUKHU 0€3011aCHOCTH U MPUEMOB OKa3aHUs MEePBOIl MOMOIIY IPU HECYACTHBIX CITy4asiX;

INK-1 -  cnocoOHOCTBIO  CaMOCTOATENBHO  MPOBOAUTH  TEOPETUYECKYID U
SKCIIEPUMEHTAIBHYI0O  HAy4YHO-HCCIIEN0OBATeNbCKyl0 paboTy B oOjactu OHWOMH)KEHEPHH,
OMOMH(OPMATUKN M CMEXKHBIX JUCLHIUIMH, a Takke opOpMITH €€ B HMHCbMEHHOU Qopme,
U3JIarath B yCTHOM (popMe U y4acTBOBATh B PA3IUYHBIX (POpMaX JTUCKYCCHII.

2. Hesb 1 MeCTO TUCUMILIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM MPOrpaMmbl

Juctummmaa « MUKpOOHOIOTHSY OTHOCHTCS K 0230BOM YacTH.

JucuumimHa n3ydaercs Ha 2 Kypce B 4 ceMecTpe.

Ilenpto OCBOEHUS JIUCHUILIMHBI «MUKpPOOHONOTHS» SBIAETCS (OPMUPOBAHHE Y
CTYJICHTOB IMpEJCTaBICHUIl 00 YpOBHSAX OpraHu3alud, CTPOCHUU U (PYHKIHOHHUPOBAHUU
MHUKpPOOPTaHU3MOB, OCHOBHBIX HAINPABJICHHUIX HX JBOJIOIHHU, a Takke (popMHpoBaHHE HAYIHO-
MaTepUaTUCTUYECKOTO MHUPOBO33PEHHUS, MO3HABATENbHON AaKTUBHOCTU CTYJEHTOB, OOIIEH U
9KOJIOTHYECKOHN KYJIbTYPBI JIMYHOCTH, OCMBICIICHHOTO BOCIIPUATHS MHOTOOOpa3us >KHBOTO MUpPA
U €ro 3HA4YEHHUeE JJIs CYLIECTBOBaHU OMOC(ephl Kak r100aaIbHOM SKOCUCTEMBI.

B mpomecce usydeHuss auCHMITIMHBI «MUKpPOOUOJIOTHS», OOYYaIOUIUECs  JIOJDKHBI
UCIIONIb30BaTh, O0Oramarh ¥ CUCTEMaTH3UPOBaTh (yHIAMEHTAIbHbIE 3HAHUS IO IUTOJOTHH,
OMOXUMUH, MOJIEKYJIIPHOW Owosoruu. M3ydeHue 3Toro npeaMera siBisieTCsl OYCHb BAYKHBIM IS
dbopMUpOBaHHUS HAYYHOTO MHUPOBO33PEHUS CIELUUANNCTa OHWOJOrMYECKOTO HaIlpaBJICHUS.
CTymeHTBl  JOJDKHBI TOJTYYUTh  MPAKTHYCCKUE HABBIKK JUIsi PabOTBHl ¢ mpubopamMu U
000py/I0BaHUEM, UCIIOJIB3YEMBIMHU B PA3IMYHBIX OTPACHISIX HAYKH U MPOU3BOACTBA — OMOJIOTHH,
XUMHUH, MEIUIMHBI, (apMakoJIOrMM U CEJIbCKOro Xo3siicTBa. BocmurarenbHoe 3amada Kypca
«MuUKpOOHONOTHS» CBSI3aHO C €ro pojblo B (HOPMHPOBAHMH HAYyYHO-MATEPHATUCTHYECKOTO
MHUPOBO33PEHUS, [MO3HABATEIIbHON AaKTUBHOCTH CTYJIEHTOB, a TaKKe OO0IIEeNd M 3KOJOTMYECKOU
KYJIBTYPbl TUYHOCTH, OCMBICIIEHHOTO BOCIIPUSATHS MHOTO00Opa3us KUBOTO MHpa M €ro 3HaYeHHe
JUTSL CYIIIECTBOBaHMS OMoc(hephl Kak ri100aibHON 9KOCHCTEMBI.

Jl7is OCBOEHMS NTUCIUIUIMHBI HEOOXOAMMBI KOMIETCHIIMH, C(HOPMUPOBAHHBIE B paMKax
W3YYCHHUS CICIYIOMIMX JUCIHUILINH: OPTaHWYECKask XUMHUSI, KIIETOYHAsT OMOJIOTHSI, SKOJIOTHSI.

OcBoeHHME KOMIIETEHIIMI JNUCHUIUIMHBI HEOOXOAMMBI I W3YYeHHUS CIEIYIOIINX
JUCITUTUIMH: TCHHAS WHXCHEPUs, OMOMH)KCHEPH S, TOYBCHHAS YH3UMOJIOTHSI.

3. Conep:xaHue padoueii mporpaMmsbl (00beM TUMCIHUNIHHBI, TUNIBI U BUABI Y4eOHBIX
3aHATHH, Y4eOHO-MeToANYecKoe o0ecreyeHne CaMOCTOATEeIbHOM PadoThl 00y4AKOIIHMXCS)

Coneprxanue paboueii mporpammsl npejctanieHo B [lpunoxennn Ne 1.

4. ®oHA OLEHOYHBIX CPEACTB MO AUCHHILINHE
4.1. IlepeyeHb KOMIETEHIUI C YKa3aHHUEM I3TAalOB MX ()OPMUPOBAHUSA B Ipolecce
O0CBOCHHA 00pa3oBaTe/IbHOM NporpaMMel. Onucanue noka3arteseil U KpUTepues
OLICHUBAHUSA KOMIIETEHIMI HA PA3JIHYHBIX 3Tanax UX (OPMHUPOBAHUSA, ONTMCAHUE LIKAJ
OLICHUBAHUS

Kox u dopmynupoBka xommerenuun OIIK- 7 - BrmageHueM MeTronaMu HaOIIOJIEHHUS,
ONMCAHUA, UIEHTU(PUKALUN U HAYYHOH KilacCu(UKaUKU OMOJIOTHYECKUX 00BEKTOB (IIPOKAPHOT,
IpuOOB, paCTeHUH U KUBOTHBIX)

Oran [Imanupyemsle pe3yabTaThl Kputepnn oneHuBaHMS pe3yIbTaTOB 00yUeHHS
(ypoBeHs) o0y4yeHus 2 3 4 5
OCBOCHHUS (mokazaTenu TOCTHKEHUS («HeynosnetBopu | («YmosnetBop | («Xopomioy) | («OTmudHO»)
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KOMIIETEHI] | 3aJaHHOT'O YPOBHS OCBOCHHMS TEJILHO) UTEJIBHOY)
uu KOMITETEHITHI)

ITepssorit 3HaTh: OHOJOTHYECKHUE Ob6vem  3Hammil | O0BeM O6Bpem Ob6Brem

3Tan OCHOBBI KJIaCCHU(UKAIIH OLIEHUBAETCs Ha | 3HAHUU 3HAHUN 3HAHUH

(ypoBeHs) MHKPOOHOTO MHUPA; 44 w1 HUOKE OaJUIOB | OIICHHBACTCS OIICHUBACTCS | OIICHUBACTCA
3HaTh: TEOpETHIECKUE 0T TpeOyeMbIX or 45 o 59 | or 60 mo 79 | or 80 mo 110
OCHOBEI U 0a30BbIC 6anoB or | bautoB  oT | GamioB oT
MIPECTaBICHUS O TpeOyeMBIX TpeOyeMBIX | TpeOyeMbIX
pasHooOpazuu
MHUKPOOHOJIOI MYECKUX
00BEKTOB, 0COOEHHOCTH HX
cTpoeHHs1, pU3MOIIOTHH.

Bropoit YMmeTs: npumensaTh | O0beM  ymenuii | O0bem O0bem O6bem

JTan MHUKPOOHOJIOrTYECKHE OLICHMBAETCS HA | yMEHHH yMeHHH yMEHHH

(ypoBeHb) MeTonbl HcchenoBaHuid npu | 44 u Huke OaJUIOB | OLIEHMBAETCS OLICHMBACTCSl | OLICHUBACTCS
OTHMCAaHWH U UISHTH(OUKAIIIN | OT TPeOyeMBIX or 45 mo 59 | or 60 mo 79 | ot 80 mo 110
OaKTepHid. OamioB or | bamutoB ot | GayoB oT

TpeOyeMBIX TpeOyeMBIX | TpeOyeMbIX

Tperuii Bmaners: koMIuiekcoM | O0beM BmameHus | O0beM O0BeM O0BpeM

JTamn 7a0OpaTOPHBIX W TIOJIEBBIX | HABBIKAMH BIIAJICHUS BIIAZICHUS BIIaJICHUS

(ypoBeHb) MHUKpPOOHOJIOTHYECKUX, OLICHWBACTCS HA | HABBIKAMH HaBbIKAMHU HaBBIKAMHA
OMOXMMHUYCCKUX  METOJOB | 44 W HUXKE OAJUIOB | OICHUBACTCS OLICHUBACTCS | OLICHUBAETCS
HCCIeI0OBaHUI UL | OT TpeOyeMbIX or 45 mo | ot 60 mo 79 | or 80 mo 110
OTMCaHUs MHKPOOHBIX 596amoB ot | ObayutoB  oOT | GayuioB oT
00BEKTOB; TpeOyeMBbIX TpeOyeMbIX | TpeOyeMBbIX
Buagets: HaBbIKaMU
MEPBUYHON HICHTH(DUKAIUU
MHKpPOOPTaHU3MOB.

Kox m ¢opmymupoBka kommnerenuuu OIIK- 10 - cmocoOHOCTBIO K IPOBEACHUIO
7a00paTOPHBIX PabOT C yd4yeToM TpeOOBaHMW TEXHHKH OE€30MacHOCTH M IMPHEMOB OKa3aHHs
NIEPBO MOMOIIN IPY HECYACTHBIX CIyJasx

Oran [Imarupyemblie pe3yapTaThl Kpurepun onieHUBaHHS pe3ynbTaTOB 00yUCHHS
(ypoBeHb) o0y4ueHHs 2 3
OCBOCHHS (TIoKazaTeny TOCTHKECHUS 4 5
(«HeynosnerBopu | («YIOBIETBOD
KOMIIETEHI] | 3a/JIaHHOTO YPOBHS OCBOCHHUS («Xopomoy) | («OTarmaHOY)
o TEJBHOY) UTEIBEHOY)
U KOMITETEHITHI)

IlepBorif 3HaTh: TpeOoBaHus TexHuku | O0bem  3HaHuil | OObeM O6Bvem Ob6Bem

aran 0€30MacHOCTH  TMPOBEACHHUS | OLEHUBAETCS HA | 3HAHUH 3HaAHUHU 3HAHUH

(ypoBeHb) nabopaTopHbBIX paboT; 44 v HIKe OaJTIOB | OLIEHUBAETCS OIICHUBAETCS | OIIEHUBAETCS
3HaTh: METO/IBI OKAa3aHUS OT TpeOyeMbIX or 45 ngo 59 | or 60 no 79 | ot 80 mo 110
MepBOil MOMOIIHN TPU 6amioB oT | 6ayuioB 0T | GayioB oT
HECUACTHBIX CITyJasx TpeOyeMBIX TpeOyeMBIX | TpeOyeMbIX

Bropoit YMeTh: skcIuryatupoBaTh | O0beM  ymeHmit | OO0BeM O0Bpem O0Bvem

JTar nmabopaTopHOe OLICHMBAETCSA Ha | YMEHUH YMEHHI YMEHUH

(ypoBeHb) o0opynoBaHue; 44 v HUKe OAJUIOB | OICHHUBACTCS OIICHUBACTCS | OIICHUBACTCA
YMeTh: HCOJIB30BaTh 0T TpeOyeMbIX or 45 mo 59 | or 60 mo 79 | or 80 mo 110
CpelcTBa 3alUThl IpU 0aymioB oT | bautoB  oT | GayioB oT
MPOBEICHUH JTa00PATOPHBIX TpeOyeMBbIX TpeOyeMbIX | TpeOyeMbIX
pabor;
YMeTh: OKa3bIBaTh IMEPBYIO
MOMOIIlb [PH HECYACTHBIX
CIyJasix.

Tpernit Bianers: Texuukor | O0bem Brmamenus | O0beM O6BeM O0beM

aTaI KBaTH(DUIIUPOBAHHOTO HABBIKAMU BJIAJICHUS BJIaICHUS BJIaICHUS

(ypoBeHb) UCIIOJIb30BaHUS OLICHUBACTCS HA | HaBBIKAMH HaBBIKAMU HABBIKAMU
COBPEMEHHOT'O 44 v HMKe OAJUIOB | OICHUBACTCS OIICHUBACTCS | OIICHUBACTCS
1a00paTOPHOTO 0T TpeOyeMbIX or 45 no | or 60 mo 79 | or 80 nmo 110
00opyI0BaHuS,; 596ammoB ot | OautoB  OoT | GayuioB oT
Bnaygets: MEIAIUHCKIMH TpeOyeMBIX TpeOyeMBIX | TpeOyeMbIX




3HAHUSAMH, HEOOXOIUMBIMU
TSt OKa3aHus nepBou
MOMOIIM TIPH HECYACTHBIX
CITydasx.

Kox u d¢opmynupoBka komnerennuu IIK-
IPOBOANUTH TEOPETUYECKYI0O M HKCHEPHMEHTAIBHYIO HAyYHO-HCCIIECAOBATEIbCKYI0 paboTy B
oOmacti OmonH)eHepuu, OMOMH(OPMATHKN U CMEKHBIX JUCIHIUINH, a TaKKe 0pOPMIIATH €€ B
NUCBMEHHOW (opMe, M3jaraTb B YCTHOW (OpMe M y4dacTBOBaTh B DPAa3IUUYHBIX (opmax

1 -

CIIOCOOHOCTBIO  CAMOCTOSITEILHO

JIUCKYCCUU
Oran [Tmarupyemble pe3yabTaThl Kpurepun oneHuBaHHS pe3ynbpTaTOB 00yUCHHS
(YpoBeHb) o0OyueHus 2 3
OCBOEHHSA (TIokazaTenu JOCTHKCHHUS 4 5
(«HeynosnetBopu | («Y IOBIETBOD
KOMIIETEHI] | 3aJlaHHOT'O YPOBHS OCBOEHHUS («Xopomoy) | («OTmraHOY)
9 TEBEHOY) WTEITBHO»)
17078 KOMITETCHITHI)

ITepssorit 3HaTh: 3akoHOMepHOcTH | O0beM  3HaHmi | O0BEM O6bpem Ob6pem

JTamn OpTaHU3aAIIH U | OLCHWBACTCS Ha | 3HAHUH 3HaHUH 3HaHUH

(ypoBeHb) (HYHKIIMOHUPOBAHUS 44 v HIKe OaNIOB | OLIEHUBAETCS OLICEHMBAETCS | OLICHUBAETCS
GakTepuit; 0T TpeOyeMbIX or 45 no 59 | or 60 mo 79 | or 80 mo 110
3HaTh: OCHOBBI 0asoB or | bautoB  oT | GayuioB oT
OMOMH)XEHEpHH W TEHHOM TpeOyeMBbIX TpeOyeMbIX | TpeOyeMbIX
WH)KCHEPHUH.

Bropoii Ymers: camocrosaTenbHO | O0beM  ymeHuii | O0beM O0bem O0bem

JTan IIPOBOAUTH TEOPETUYECKUE U | OLECHUBACTCS HAa | YMEHHUU YMEHUH YMEHUH

(ypoBeHb) SKCIICPUMCHTAIBHEIC 44 v HUKe OAJUIOB | OICHHUBACTCS OIICHUBACTCS | OIICHUBACTCA
HCCIIEIOBAHUS u | OoT TpeOyeMbIX or 45 mo 59 | or 60 mo 79 | or 80 mo 110
OCYILIECTBIISITh TTOHCK OamioB oT | bautoB 0T | GayioB oT
uHpOpMammu B obOlacTu TpeOyeMBIX TpeOyeMBIX | TpeOyeMbIX
MHUKPOOHOIOTHH TUTS
MPOBEICHUS Hay4HO-
HCCIIeI0BaTeIbCKOM paboThl;
YMers: 10JIy4aTh
MOU(DUIMPOBAHHBIE
MUKPOOPIaHU3MBI JJIS LEJIeH
OMOMHKEHEPHH;
YMeTh: TpamMOTHO HU3JaraTh
pe3yIbTAaTBl  TECOPETUICCKUX
" IKCIEPUMEHTATBHBIX
HCCJIEJOBAHUMN.

Tperuii Bnagers: HaBbikamu pabotel | O0beM BiageHus | O0beM O0BeM O0BeM

JTar ¢  OuowmH(pOPMANHMOHHBIMH | HaBBIKAMHU BIIAJICHUS BIIaJICHUS BIIAJICHUS

(ypoBeHb) pecypcamu OLICHMBACTCS HA | HaBBIKAMH HaBBIKAMU HABBIKAMU
Brnanets: meromamu paboTel | 44 u HUXKe OalIIOB | OIIEHHWBAETCS OLIEHMBAETCS | OLICHMBAETCS
¢ GaKkTepusMU IS 0T TpeOyeMbIX or 45 no 59 | or 60 mo 79 | or 80 mo 110
MIPOBEICHUS HAyYHO- 6amioB oT | 6aylutoB 0T | GayioB oT
HCCIIeI0BATEIbCKON pabOTHI TpeOyeMBbIX TpeOyeMBIX | TpeOyeMbIxX

B 00JIaCTH T'€HHOU
HWH)KCHEPUH U
OMOMH)XEHEPHH;

Bnanets: HaBBIKAMU
W3JIOKEHUS pe3yIbTaToB
CaMOCTOSATENLHON paboOTHl B
YCTHOH W NHUCHBMEHHOM

hopme.

Kputepusimu orieHUBaHUSI SBISIOTCS OaJlTbl, KOTOPHIE BBICTABISIOTCS IMPEINOJIaBaTeIeM
3a BUIBI JIEATEIHHOCTH (OIICHOYHBIE CPENCTBA) MO WTOTaM H3YYCHHS MOAyJieH (pa3aernoB
JUCLUUILIMHBI), TEPEUMCICHHBIX B PEUTHUHT-TUJIAHE JUCUMIUIMHBI JUIsl SK3aMEHa: TEeKYIIUi

KOHTpOJIb — MakcumyMm 40 06aios;

pYOEXHBIH KOHTPOJIb

— wmakcumym 30 OGaos,
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HOOIIPHUTENbHbIE Oarutbl — MakcuMmyM 10.
Ikanel olleHUBaHUSA:
oT 45 10 59 6ann0B — «yI0BIETBOPUTEIBLHO;
ot 60 110 79 6aJIOB — «XOPOIIIOY;
oT 80 6a/LIOB — «OTIIMYHO.

4.2. TunoBble KOHTPOJIbHbIE 32/IAHUS UJIH HHbIE MATEPHAJIbl, HE00X0AMMbIE 1JI
OlleHKH 3HAHUI, YMeHH i, HABBIKOB M ONbITA J1eSITeJIbHOCTH, XaPAKTEPU3YIOIIUX ITAMNBI
(opMupoBaHusa KOMIIETEHIIMH B MpoLiecce 0OCBOEHHUsI 00Pa30BaTeILHOI NPOrpaMMBbl.
MeToanuyeckne MaTepUuaJibl, ONpeaessiiomme nNpoueaypbl OueHUBaAHUS 3HAHUI, YMEHMH,
HABBIKOB M ONBITA 1eITEJIbHOCTH, XapaKTePU3YIOIIUX 3Tanbl GOPpMUPOBAHNS

BJ'Ia)IGTI:Z MCIUIITMHCKHMMU 3HAHUSIMU,

KOMIIeTeHIH i
Oranst PesynbraTe! 00ydeHns Komnerentus O1eHOYHBIE CpEICTBA
OCBOEHHUS
1-i1 sTan 3HaTh: OMOJIOTMYECKUE OCHOBHI KIacCH(UKAIIUU OIIK-7 TectupoBanue,
3HaHUA MHUKPOOHOTO MHPa; KOHTPOJIbHAS pabora,
3HaTh: TEOpPETHYECKHE OCHOBBI U  0a30BbIE JTOKJIaJ, IIpOBEpKa
MPECTABICHUS 0 pasHooOpazuu paboueit TeTpajH,
MHUKpPOOHOJIOTHYECKHX OOBEKTOB, OCOOCHHOCTH X WHIBHIYaJIBHBIH OIIPOC
cTpoeHHs, (PU3MOTIOTHH.
3HaTe: TpeOOBaHUS  TEXHUKH  OE30MACHOCTH OIIK-10 IIposepka TeTpajeH,
MIPOBEJCHUS Ta00PATOPHBIX PadOT; WHIMBHIYaJIBHBIA OIIPOC
3HaTh: METOMABI OKa3aHWs IIEPBOM MOMOLIM MpHU
HECYACTHBIX CIydasX.
3Hatb: 3aKOHOMEPHOCTH OpraHu3aluu u [K-1 Kontponpaass  pabora,
(GYHKIIMOHUPOBaHUS OaKTEepHi; TECTUPOBAHHE, PELICHUE
3HaTh: OCHOBBl OWOWH)XEHEPHH W  T'CHHOH 3aj1a4, TECTUPOBaHNE
WH)KEHEPUH.
2-# sTan YMeTh: IPUMEHATh MUKPOOHOJIOTUYECKUE METOIBI OIIK-7 NunuBuayanbHbIN
Ymenust UCCJIEJOBAaHUH TIPH OMTUCAHUH M UICHTU(DUKALIUH oIpoc; IpoBepKa
OakTepuid. TeTpajaH, pelIeHue 3a1a4
YMeTh: 9KCILUTYaTHPOBATh nmabopaTopHOe OIIK-10 [Iposepka paboueit
o0bopyoBaHue; TETPaIH,
YMeTh: HCTIOIBb30BaTh CPEICTBA 3ALIUTHI IPH WHIMBHIYaJIbHBIH OIPOC
MIPOBEJCHUH J1a0OPaTOPHBIX PadoT;
YMeTh: 0Ka3bIBaTh NEPBYIO MIOMOILb ITPU
HECYACTHBIX CiIydasix B JlabopaTtopuu.
YMersb: CaMOCTOSITEIIBHO IIPOBOAUTH [K-1 WHauBuayanbHbII
TEOpeTHYECKHe U 9KCIEPUMEHTAIbHBIC ompoc, HpOBEpKa
HCCIEeIOBAaHMS u OCYIIECTBIISATH TIOUCK paboueit TETpajH,
nHpOpPMAIUU B O0OJACTH MHKPOOHONOTHH  JUIS JIOKJIAJ
TIPOBEJICHUS HAYYHO-HCCIIE0BATEILCKON pabOoTHI;
YMerTs: MOJTy4aTh Mo (UIMpOBaHHBIE
MHUKPOOPTaHU3MBI JUIs ieJIei OMOMHKEHEPHH;
YMmers: TpaMOTHO n3JaraTh pe3yNbTaThl
TEOPETHIECKUX u IKCTIEPUMEHTAIBHBIX
HMCCIIEIOBAHUMN.
3-it atan BiageTts: xoMmIuiekcoM 1ab0paTOpPHBIX H TOJEBBIX OIIK-7 IIpoBepka paboueit
Bnaners MHUKPOOHOJIOTHYECKHUX, OHOXMMHUUYECKHX METOJIOB TETpaay, TECTHPOBAHUE,
HaBBIKAMU | MCCIICJIOBAHUM  JJsI  ONHCAHUS ~ MHUKPOOHBIX WHIUBHIYaJIbHBIH OMPOC
00BEKTOB;
Bnaners: HaBbIKaMM TEPBUYHOM HAEHTH(UKALNU
MHKpPOOPTaHU3MOB.
Bnanets: TEXHUKOH KBaJTU(PUIIIPOBAHHOTO OIIK-10 NnnuBuayanbHbIN
UCIIONIb30BAaHMS ~ COBPEMEHHOTO  J1abOpaTOpHOTO 011poc; IIpoBEpKa
obopynoBaHus; paboueii TeTpay.




H€06XO,HI/IMI)IMI/I JJIA OKa3aHuA HepBOﬁ oMo
IIpU HECYACTHBIX ClTyvdasx.

Bmaners: HaBBIKAMHA paboThl C TIK-1 Joxmnan, perrenune 3a1aq
6ronH(OPMAIIIOHHBIME peCypcaMiu

Bnanets: Meromamu paboThl ¢ OakTepUsAMH A1
MIPOBE/ICHUS HAYYHO-UCCIIE0BATEILCKON paboThl B
00acTy reHHOW MHXEHEPUH U OMOMHKEHEPHH;
BrnaneTs: HaBBIKAMM U3JI0KEHUS PE3yJIbTaTOB
CaMOCTOSTENLHOM PadOTHI B yCTHOM M MUCHMEHHON

¢dopme.

How

No o

©

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.
26.
27.

28.

4.3 PeMTHHI-TJIAH JUCIUNINHBI

Pewitunr-nioan AUCHUILUIMHBI ITPEACTABJICH B ITPUJIIOKCHUN 2.

JK3aMeHallHOHHbIE BONPOCHI N0 Kypcy «MHuKpoOHOoJI0rus»
[Tpeamer muxpobuosorus. 3agaun. OCHOBHBIE pa3/ieibl U HAlpaBJICHUS.
Kpatkast uctopust pa3BuTHI MUKPOOHOJIOTHH. BKITa] pycCKUX U COBETCKHMX YUEHBIX B
pa3BUTHE ITON HAYKH.
Pasmeps! Mmukpooprann3zmMoB. Mopdoorus 6akTepHii.
OTnUuuTENbHBIE IPU3HAKY TPOKAPUOTHYECKON U 9yKapUOTHUYECKOM KIIETKH, apXeil,
OaxTepuii, 3ykapuil.
Crpoenue 6akTepuanbHOi KieTku. Hykieona u ero opranuzanusi.
Knerounas crenka 6akrepuii. Oxpacka o I'pamy.
HanoGonoueunslie cTpyKTypbl OakTepranbHOi kieTku. [IpuaTku 1 HOBEpXHOCTHBIE
CTPYKTYpbl OaKTepHalIbHOM KiIeTKU. [IBHKeHne OakTepuil.
Criopsl u ciopoo6pazoBanue. Jpyrue Buabl tuddepeHianny 0akrepuaibHOM KIeTKH.
MukpockonuyecKe rpuobl Kak 00beKThl MUKPOOHOJIOT HH.
OnHOKIIETOUHBIE BOAOPOCIH U MIPOCTEHIIINE.
PocT 1 pazMHOXKEHHE MUKPOOPTraHU3MOB.
[Turarensubie cpeapl. CocTa, knaccudukanus, TpeOOBaHHUS.
[Tepuoanueckoe KynbTUBHpOBaHHUE. Pa3bl pocTa MUKPOOPTaHU3MOB.
HenpepsiBHoe kyiabTuBUpoBaHue. [IpuMeHeHre B OMOTEXHOIOTHH.
Bunet usmenunBoct 0akrepuil. ['ensl npokapuort. [1na3zmuel 6akrepuii.
MyTauuu y MUKpOOpraHu3MoB. MyTtareHHble (GakTOpBbI.
Jucconuanuu y MUKpOOPTraHU3MOB.
['eneTnueckas pekoMOUHaNUs y OGaKTepHil.
OcoOenHocTy MeTabonu3mMa y MUKpOOpraHnuzMoB. DepMeHTbl MUKPOOPTraHU3MOB.
MexaHu3M perynsinui oOMeHa BELIeCTB.
Tunel cymecTBoBaHus Oaktepuii. PasnooOpaszue crioco0oB u hopM nuTaHus y OakTepui.
[TocTyruieHne 3K30r€HHBIX BEIIECTB B KJIETKY. ICTOUYHMKN NUTaHUS Y MUKPOOPTaHU3MOB.
CrniocoObl MoTy4eHus SJHEPTUU MUKpOOpraHu3MaMu U yTH ee Tpanchopmauuu. Pors ATO B
npoliecce MeTaboyIu3Ma U CrocoObl ee 00pa3oBaHusl.
VYriepogHoe M a30THOE MUTAHUE MUKPOOPTaHU3MOB.
ABrotpodnas pukcanus CO,. Hukn KansBuna-baccama. Llukn ApHoHa.
A3oT atMocepsl KaK HICTOYHUK a30THOTO MUTAHUS JJI1 MUKPOOPTraHU3MOB. MexaHu3M
a30T(duKcanuy, 3HaYeHUE 3TOr0 Mpolecca B IPUpPoOIe.
CBOOOTHOKMBYIIME U KIYOCHbKOBBIE OAKTEPUU B MTOUBE a30TOPHUKCUPYIOLTHE OaKTEPUH U
UX XapaKTEPUCTHKHU. 3HAYEHHUE ITUX MUKPOOPTaHU3MOB B IPUPOJI€ MUKPOOPTaHNU3MOB.
. Bpokenusi. OCHOBHBIE TPYIIBI MUKPOOPTaHU3MOB, BbI3bIBatoIIne Opoxkenue. CucreMaTuka
O6poxxenus o B. M. [llanonrHukoBy.




29.

30.

31.

32.

33.

34.

35.

36.
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.

[Tytu cOpaxxuBaHus yrIIeBOJAOB MUKpoopranusMamu. Hammune u QyHKIIMOHMPOBAHKE 3TUX
MyTel y MUKPOOPTaHU3MOB.

MonouHokucioe OpoxkeHne. XapakTeprucTuKa MUKPOOPTaHU3MOB. XUMH3M. [1poayKTs
Oposxenust. I[IpakTnyeckoe UCII0Ib30BaHUE MOJOYHOKHUCIIOTO OPOXKEHHUS.

[TponimonoBoe Opoxkenue. Bozoyaurenn, XuMusMm, NpoayKThl Oposkenus. [IpakTuueckoe
UCIIOJIb30BaHUE ITPOITMOHOBOIO OPOKEHHUS.

CrnimproBoe OpoxeHne. MUKpOOpraHU3Mbl, XUMU3M, IPOAYKTHI Opoxenus. [Ipaktudeckoe
UCIIOJIb30BaHUE CIIUPTOBOI'O OPOKEHMSL.

MacnsHo-kucnoe 0pokeHre. MUKpOOpraHU3Mbl, BBI3bIBAIOIINE ITOT IIPOLECC. XUMU3M,
IpOAYKTHI OpoxeHus. [IpakTnyeckoe UCIOIb30BaHUE MACIISTHO-KUCIIOTO OpOXKEHNUS.
AneToHOOYTHIIOBOE OpOoKeHHe. MUKPOOPraHU3Mbl, XUMH3M, IPOJAYKTHI OPOKEHHUS.
JByx(dazHOCTb OPOKEHUSI.

AdpoOHOE JpIXaHue MPU YCBOCHUH OopraHuveckux cyoctparo. [ukn Kpedca. [pixarensHas
LEIb.

AnHas’poOHOE bIXaHUEe KaK CIIOCO0 MOTyYEeHUsT IHEPTUH.

XeMocuHTEe3. XeMOIUTOTPO(HBIE MUKPOOPTaHU3Mbl 0COOEHHOCTH KOHCTPYKTUBHBIX U
SHEPreTUUECKUX MpOoIeccoB. PacnpocTpaneHne B NpUpoJe U UX 3HAUYEHUE.

dotorpodHsle 6akTepun. bakTepuanbHblii GOTOCHHTE3 C BbIIEIECHUEM U 0€3 BbIAEICHUS
Kucaoposa. Mcnonabs3oBaHue sHEpruu cBeTa rajno0akTepUsIMHU.

OcCHOBHBIE U BCIIOMOTaTelIbHbIE MUIMEHTHI (OTOCHHTE3UpYoIuX OakTepuil. CocTas,
(GyHKIMS ¥ UX pOTb B OTOCHHTESE.

Crpoenue (POTOCHHTETHUYECKOTO anmapara 3yoakTepuil.

Mexanu3mbl POTOCHHTE3A.

JleiicTBre TeMIlepaTyphl U JIy4UCTOW SHEPTUU HA MUKPOOPTIaHU3MBI.

JleiicTBrE OCMOTHYECKOTO U THAPOCTATUYECKOTO JaBICHUSI HA MUKPOOPTraHU3MBbI.
JleiicTBue peakuu Cpepl, yabTpa3ByKa U KOHLIEHTPALUU KACIOPOJa HA MUKPOOPIaHU3MBI.
JeiicTBue xumuueckux (pakTopoB Ha MUKpoopranu3Mel. CTepuiin3anysi, KOHCEPBUPOBaHUE,
BBICYLIMBaHUE.

@®opMbl B3aMMOOTHOUIEHUI MUKPOOPIaHU3MOB MEXAY COOOM U C BBICIIUMHU OPTaHU3MaMH.
B3anMoOTHOLIEHNIT MUKPOOPTaHNU3MOB C PACTEHUSMHU.

Knaccudukanust aHTHOUOTHKOB.

brocuHTe3 aHTHOMOTHKOB MUKPOOPIaHU3MaMH, IPAKTUYECKOE HCII0JIb30BaHHE. MeXaHU3Mbl
neicTBUS aHTUOMOTHUKOB.

Y CTONYMBOCTh MUKPOOPIaHU3MOB K aHTUOMOTHKAM U JIEKApCTBEHHBIM IpernaparaM. R-
(bakTopsl.

@®opMBbl B3aMMOOTHOUIEHU MUKPOOPTaHU3MOB C )KMBOTHBIMH U YEJIOBEKOM.

[TaToreHHble MUKpOOpraHu3Mbl. DaKTOPHI NATOT€HHOCTH U BUPYJIEHTHOCTH
MHUKPOOPTaHU3MOB.

YyacTre MUKpOOPraHu3MOB B KPyrOBOPOTE a30Ta B PUPOJIE.

Y4acTre MUKpOOPraHU3MOB B KPYTOBOPOTE YIJIEpO/ia B IPUPOJIE.

VYyacTtre MUKpOOPraHu3MOB B KPYrOBOPOTE CEPhI B IPUPO/IE.

MuKpoopranu3Msl Kak 4yacTh IKOCUCTeMbl. MUKpOOHbBIE MecTooOuTaHuA. DyHKINH
MUKpPOOPTaHU3MOB B IIPUPO/IE.

MuxkpobuoTa BObI.

MuxkpoOuoTa mouBsbl.

MuxkpobuoTa Bo3ayXa.

CucremaTuka npoKapuor.

JlomeH Apxes.

[omen bakrepus.

@unym IIporeodakrepus.

Ounym OupMukyrec.

OunyMm AKTHHOOAKTEpHSL.
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66. ®unym Llnanobakrepus.

YTBepxaeHo
Ha 3acelaHuu Kadeapbl
OMOXMMUM ¥ OMOTEXHOJIOTHH
(mporokoa Ne 15 0115.06.2018)
3as. kadeapoii

BAIIKUPCKHMN FOCYI[APCTBEHHbIﬁ YHUBEPCHUTET BUOJOTNYECKUN ®PAKYJIBTET
Jk3ameHanmoHHan ceccust 2019/2020
JducuuniauHa MukpooHnoJ0rust

IK3aMeHAINMOHHEIN 0ujieT Ne 8

1 Kinerounas crenka 6akrepuil. Okpacka o I'pamy.

2. Bpoxenust. OCHOBHBIE TPYIITBI MUKPOOPTaHU3MOB, BBI3BbIBAIOIINE OpokeHHe. CrcTemaTnka
Opoxxkenus o B. M. [llanomHuKoBy.

3. Cepobakrepun, ux xapakreprucruka. OcodeHHOCTH MeTabom3Ma. PactipocTpaneHue B
IPUPOJIE U 3HAUEHHUE.

DK3aMEHAIIMOHHBIM OWJIET COCTOMT M3 TPEX TEOPETHUECKHUX BOIMPOCOB, BKIIOYCHHBIX B
nporpamMmy aucuumuiniel. Kaxapiii Bompoc oueHuBaercs 10-to Oamnamu. Takum oOpazowm,
MaKCHMaJbHBIA Oalljl, KOTOPBIII MOXHO IMOJIYYUTh Ha 3K3ameHe coctapisieT 30 Gamios. bamisl,
MOJTyYEHHBIC TIPH CcJIa4e dK3aMEeHA, CYMMHPYIOTCS ¢ OaJlJIaMH, ITOJIYICHHBIMH B X0JI€ CEMECTpa.

IlepeBon ouenku u3 100-6amibHON B 4YeThIpeXOaUIbHYIO MPOU3BOAUTCS CJEIYIOIIMM
o0pazoM:

- otinyHO — oT 80 1o 110 6amnoB (Bkmtoyas 10 moompuTensHBIX 0AIOB);
- xoportio — ot 60 1o 79 6annos;

- YIOBJIETBOPUTENBHO — OT 45 110 59 6ainos;

- HEYJIOBJIETBOPUTEIBLHO — MEHee 45 0aJlsioB.

Kpumepuu ouenku (¢ 6annax) kaxcoozo eonpoca.

- 8-10 GanoB BBICTABISETCS CTYIEHTY, €CIIM CTYAEHT Jall MOJIHbIM, pa3BepHYThIH OTBETHl HA
TEOPETUYECKHI BOMpoc Ouiera, MpoAeMOHCTPUPOBAI 3HAHUE (DYHKIIMOHAIBHBIX BO3MOXKHOCTEH,
TEPMUHOJIOTHH, OCHOBHBIX 3yeMeHTOB. CTylneHT ©0e3 3aTpyJHEHMH OTBETHJI Ha BCe
JIOTIOTHUTEIbHBIE BOIPOCHI.

- 5-7 06ajuIOB BBICTABISETCS CTYAEHTY, €CIM CTYACHT B OCHOBHOM PAacCKpbUI TEOPETUUECKUM
BOIPOCHI, OJTHAKO JIOMYIIEHbl HETOYHOCTH B ONPEEIEHUN OCHOBHBIX NMOHATUH. [Ipu oTBeTe Ha
JIOTIOJTHUTEIBHBIE BOIPOCHI IOMYILEHbl HEOOIbIINE HETOUHOCTH;

- 3-4 GaiyIoB BBHICTABISIETCSl CTYAEHTY, €CIHM INPH OTBETE HAa BOMPOC CTYIACHTOM JOIYIIEHO
HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHWM OCHOBHBIX MOHATHH. JIorMka M TOJIHOTa
OTBETa CTPAJAIOT 3aMETHBIMM H3bsSHaAMHU. TeopeThyeckue BOIPOCHl B ILEJIOM H3JI0XKEHBI
JIOCTaTO4YHO, HO C MpOIycKaMu Marepuana. MMeroTcs NpuUHIMIIMAIbHBIE OMIMOKH B JIOTHKE
MIOCTPOEHHUS OTBETA Ha BOMPOC;

- 1-2 GayyIoB BBICTABIISACTCS CTYACHTY, €CIIM OTBET Ha BONPOC CBUIECTEIHCTBYET O HETOHUMAaHUH
U KpaiiHe HEeMOJIHOM 3HAHUU OCHOBHBIX MOHSTUN M MeT0/10B. CTYAEHT HE CMOT OTBETUTh HH Ha
OJIMH JOIOJIHUTENBHBIN BOIIPOC.

- 0 6GayITOB BBICTABIISIETCS CTYICHTY, €CJIM OTBETa Ha BOIPOC HET.

Bonpocsl nHCbMEHHOH KOHTPOJIbHOH PadoThl
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1. Tlpeamer muxpobuonorus. 3anaun. OCHOBHBIE pa3/ieibl U HAIIPABICHHUS.

2. Kparkas ucropus pazBuTusi MUKpoOHoJIoruu. Bkiaa pyccKUX U COBETCKUX YUEHBIX B
pa3BUTHE 3TOU HAYKHU.

3. Pazmeps Mukpooprann3moB. Mopdosorust 6akTepui.

4. OTan4uTenbHbIE IPU3HAKU IPOKAPUOTUYECKON U DYKAPUOTUUYECKOM KIIETKH, apXeH,
OakTepui, dyKapuid.

5. Crpoenue 6akTepuansHOl KiIeTkU. Hykieona u ero opranuzanusi.

6. Kuerounas crenka 6akrepuii. Oxpacka o ['pamy.

7. HanoGosoueunblie CTPYKTYpbl OakTepuanbHOi kieTku. [IpuiaTkiu 1 MOBEpXHOCTHBIE
CTPYKTYpPHI OaKTepHUaIbHON KJIeTKH. [[BrKeHHne OakTepuid.

8. Cnopsl u ciopooOpazoBanue. Jpyrue Buabl nuddepernumanin 0akTepruaibHON KIETKH.

9. Mukpockonuyeckue rpuObl Kak 00BEKTHl MUKPOOHOJIOTHH.

10. OgHOKIJIETOYHBIE BOJOPOCIH U MPOCTEUIITHE.

11. PocT 1 pa3MHOKEHHE MUKPOOPTaHU3MOB.

12. Turatenbubie cpeapl. CocTa, KiaccupUKaIs, TpeOOBaHHUS.

13. [lepuoauueckoe KynbTUBHpOBaHHUe. Pa3bl pocTa MUKPOOPTaHU3MOB.

14. HenpepriBHOE KynbTUBHpOBaHUE. [I[puMeHeHre B OMOTEXHOIOTHH.

15. Buaer u3menunBocTu 6aktepuid. ['eHsr mpokapuor. [1na3smuael 6akTepuii.

16. Myranuu y MUKpOOpraHu3MoB. MyTrareHHbIe (GaKTOPBHI.

17. duccouuanuu y MUKPOOPTaHU3MOB.

18. 'emeTnueckas peKOMOUHAIUS Y OaKTEPUH.

IIpumep BapuaHTa KOHTPOJIbHOI PadoThI:
buner 5

1.

Knerounas crenka 6akrepuit. Okpacka mo ['pamy.

2. HempepoiBHOE KynbTUBHpOBaHUE. [I[puMeHeHe B OMOTEXHOIOTHH.
3. B3auMOOTHOLIEHUI MUKPOOPIaHU3MOB C PACTEHUSMHU.

Kpumepuu ouenku (¢ 6annax):
3a OTBETHI Ha BOIPOCHI B OMJIETE CTYAEHT MOXKET MOJIyYUTh MakcuManbHo 15 Oamos. B
ounere comepxurcs 3 Borpoca. Kaxaplif 0TBeT Ha BONpPOC OLIEHUBAETCs OTAEIbHO B 5 Oanjos,
1OCJIe Yero Bce 0aibl CyMMHUPYIOTCSI B UTOTOBYIO OLIEHKY.
- 5 OanyIoB BBICTABIAETCS CTYAEHTY, €CIIM CTYJEHT Jajl IOJHbIE, pa3BepHYThlE OTBET HA
TEOPETUYECKHE BOIPOC OMIIET, MPOAEMOHCTPUPOBAJ 3HaHUE (YHKIMOHAIBHBIX BO3MOKHOCTEMH,
TEPMHHOJIOTMH, OCHOBHBIX 2JIEMEHTOB.
-_4 Ganna BBICTABJISETCS CTYJEHTY, €CIIM CTYACHT PacKpbLl B OCHOBHOM TE€OPETHYECKHE
BOIIPOCHI, OJTHAKO JOIYLIEHbl HETOYHOCTHU B ONPEACIEHUN OCHOBHBIX MOHSATHUH.
- 2-3 Oamta BBICTAaBISIETCS CTYACHTY, €CIM TPU OTBETE Ha TEOPETHUECKHE BOIPOCHI
CTYAECHTOM JIONYIEHO HECKOJIbKO CYHIECTBEHHBIX OLIMOOK B TOJKOBAaHMHM OCHOBHBIX HMOHSTHIA.
Jloruka u mojaHOTa OTBETA CTPAZAIOT 3aMETHBIMU U3bSHAMHU.
- 1 Oany BBICTABISIETCS CTYJIEHTY, €CJIM OTBET CTYAEHT IUIOXO OPUEHTHUPYETCs B BOIPOCE,
JIOTTyCKaeT TpyObie OmUOKH.

- Q 0aJlJIOB BBICTABIISIECTCS CTYACHTY, CCJIM OTBECTA HAa BOIIPOC HECT.

TecTupoBaHue Mo IMCHUIIUHE
«MukpoouoJIorus»

Tect mo Teme «Ctpoenue u Mopgosorus 6aKkTepuin

Hazpanue 6akrepuii dopma Pacnionoxenne
1.Meningococcus neisseria a. [ap |.onuHOYHOE
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2. Nitrobacter winogradskyi 6. HumuaTp Il.momapHoe
3. Plectridium pectinivorum B. l3BuTas Il.memoukoit
4. Desuifovibrio desulfuricans IV. rpynmoi

5. Thiobacillus denitrificans

Tect no Teme «Pa3zHooOpa3ne MUKPOOPraHU3MOB

Uto xapakTepHO
JUIsl BAPYCOB

Kozp! | Bo3sMOXHbBIE BADUAHTHI:

1 MUKpOOpraHu3Msbl, KJI€TKa KOTOPBIX HE UMEET
mudGepeHIMPOBAHHOTO SIpa

2 MUKpOOPTraHU3MBbI, pa3Mepbl KOTOPBIX HCUUCISIOTCS B
MHUKpPOMETpax

3 MuKpoOpraHu3Mbl, XapaKTePHOH 0COOEHHOCTHIO KOTOPBIX
SBJISICTCS CLIOCOOHOCTh PAa3BUBATHCS MPU HU3KOM BIIAXKHOCTH
cyOcranrta

4 MHUKpOOpraHu3Msl, pa3Mepbl KOTOPBIX UCUUCIISIOTCS B
HaHOMETpax

5 MuKpoopranu3Msl, GOJIBLIIMHCTBO U3 KOTOPBIX CIOCOOHO
MpeBpaaTh Pa3InYHbIC YIIEBOABI B STHIOBBINA CIIUPT U
YTJIEKHUCIIBIN ra3, Ha Y4eM OCHOBAHO MX MCIIOJIb30BaHHE

6 MUKpOOPTraHU3MBbI, CIIOCOOHBIE TP HEOIATr OMPUSATHBIX
YCIOBUAX 00pa30BbIBATh CIIOPHI

7 MUKpOOpraHu3Msl, ClIOCOOHBIE JIETKO MPOXOIUTh Yepe3
OakTepraIbHbIC PHIIBTPHI

8 MUKpOOpraHu3Msl, ClIOCOOHBIE pa3MHOXKAThCs KaK
BEreTaTHBHBIM, TaK U MOJIOBBIM ITyTEM

9 MHUKpOOpraHu3Msl, KJI€TKa KOTOPbIX UMEET OJJHO MJIM HECKOJIBKO
1 epeHITMPOBAHHBIX SIEP

10 MuKpoopranu3Msl, CllocoOHbIE 00Pa30BBIBATh HA TOBEPXHOCTH
MUIIEBBIX MPOTYKTOB MPOYHBIE MOPITUHHUCTHIC TUIEHKU M TEM
CaMbIM BBI3bIBATh OPYY MUIIEBBIX TPOJYKTOB

11 MUuKpOOprasn3msel, KOTOPbIE HE UMEIOT KJIIETOYHOU CTPYKTYPBI

12 MHUKpOOpraHu3Msl, ClIOCOOHBIE K NMEPEIBUKEHUIO C TTOMOIIBIO
KTYTUKOB

13 MUKpOOPraHUu3MBbI, CIIOCOOHBIE BBI3BIBATH JIM3HC KIETOK

14 MHUKpOoOpraHu3Mbl, UMEIOIIUE U3BUTbIE (HYOPMBI (BUOPHOHBI,
CIUPOXETHI U T1.)

15 MHUKpOOpraHu3Msl, CIIOCOOHBIE NIPH MOKOSAIIEHCS CTauH
00pa30BBIBATH CKJIEPOIIUH U XJIAMHJIOCTIOPHI

16 MHUKpOOpPraHu3MBl, SBISIOMIUECS BHYTPUKIETOUHBIMU
napasuTaMy U Pa3MHOXKAIOIIHECS TOIBKO B )KMBBIX KIETKAaX

17 MHUKpOOpPraHu3Mbl, UMEIOINE HAUOOIBIIYI0 CKOPOCTh
pa3sMHOKEHUS

18 MHUKpOOpPraHu3Msl, Cpeiu KOTOPBIX BCTPEUAIOTCS KaK
OJTHOKJICTOYHBIE, TAK ¥ MHOTOKJICTOYHBIE (POPMEI

19 MHUKpOoOpraHu3Msbl, HaXO/AIIKE TPUMEHEHNE KaK MMUIIEBOM

KOpMOBOfI IMPOAYKT, TaK KaK MOI'yT HaKallJIUBATh B KJICTKAaX
OOJIBbIIIME KOJUYCCTBA 6CHKOB, JKUPOB, BUTAMHUHOB U
MUHEPAJIbHBIX BEIICCTB

Tect 1o Teme «I'eHeTHKA U KYJbTUBUPOBAHHEC MUKPOOPIraHU3MOB»
1. KMymCluuﬂM MUKPOOPSAHU3IMOEB OMHOCANCA
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A) nosiBIeHHE HOBOT'O IIpU3HAKA P U3MEHEHUU IeHa
b) nosBrienne HOBOro MpuU3HaKa MNPy U3MEHEHUU XPOMOCOMBI
B) npu nuccouuarumn
I') o6pazoBanue u nepenoc F-akropa
J1) cuHTe3 OaKTEPUOIIMTHOB
E) o6pazoBanue u nepeHoc R-gakropa
2. Memoo comamuyeckoti 2ubpuou3ayuu UCnoab3y0mcs
A) mis ceneknuu 6aKTepHid
B) miis ycunenust npoAyKTUBHOCTH MPOMBIIIUICHHBIX IIITAMMOB
B) nyist pekomOuHanmm 6akTepuii
') nnst KoHTpOIIA (haKTOpa MATOTEHHOCTH y OAKTEePHid
J1) n1st KOHBIOTAUU
E) nns tpancaykuuun
3. uucmas Kyiomypa MuKpoop2aHu3zmMos
A) B KOTOpOH Ipeo0IaJaroT MPeICTABUTENN OJHON (PU3NOJTOTHUECKON TPYIIITBI
b) noroMcTBO OIHOM KJIETKH MUKPOOpPraHU3Ma
B) KynbTypBI C OAMHAKOBBIMU MTUIIEBBIMU TTOTPEOHOCTSIMH
') KynbTypbl, IOTYYEHHBIE B pe3y/IbTaTe MyTallUU

TecT mo TeMe «AHA3POOHOE IBLIXaHHME)
1. bakxmepuu cnocobusie k pymapamuomy ovixanuio (Kuuieunvie 6axmepuu)
a XEMOJIMTOABTOTPO(BI
0 XeMOOpPraHoaBTOTPOMbI
' XEMOOPTraHOTETePOTPODEI
I (hOTOIUTOABTOTPODBI
e gortomuroreTepoTpodEI
K (hOTOOPTaHOABTOTPOPHI
3 (hoToopranoreTepoTpodbI
2. AccuMunsiyuoHHas HUMpampeoyKyus
A) cBs3ana ¢ cuatezom ATO
b) ne cBs3ana c cunrezom ATD
B) uyBctBUTENBHA K O>
I') He uyBcTBUTENBHA K O3
) dynxkunonupyet nonnas HI19
E) ¢pynkumnonupyer ykopouenHnas L{I1D
7K) KOHEeuUHBIH POIYKT BBIACNSETCS Y KIETKH
3) KOHEUYHBIN MPOIYKT BXOAMUT B COCTAB KJIETOYHBIX KOMIIOHEHTOB

Py0e:xxHoe TecTUpOBaHHE
1. K xakoMy THIy CyIIIECTBOBaHUS OTHOCATCS OOJBIIMHCTBO THOHOBBIE OaKTEpUn?
A) XeMOJIMTOaBTOTPO(BI
b) doronuroaBTOoTpOdHI
B) xemoopranorerepoTpodst
I') poroopranorerepoTpodsl

2. [TepeHoc MoJeKyJ BELECTBA Yepe3 MEMOpaHy, He CONPSKEHHBIN C BCTPEYHBIM HITH
COITYTCTBYIOIIMM NEpPEMELICHIEM MOJIEKYJI IPYTUX BEIECTB Ha3bIBACTCA. . .
A) a"THIIOPT
b) cumnopt
B) yaunopt
') HanpaBieHHBIH TPaHCIIOPT
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3. Bo30yauTensiMu MaciastHOKUCIOTO OPOXKEHHUS SBISIFOTCA. . .
A) Clostridium
b) Saccharomyces
B) Lactobacterium
') Bacillus

4. B pe3ynbTaTe HEMUKINYECKOTro (hochopruiIMpoBaHus B MPOLIECCE AaHOKCUTCHHOTO
dboToCHuHTE3a KOHEUHBIM aKIIETITOPOM «BBIOMTOT0» 3IEKTPOHA SBISETCS. ..
A) KHuCIIOpOJ
B) HAJT"
B) uuroxpom ¢
I') cynbdar
5. Kakoii (hepMeHT He yyacTBYyeT B JCTOKCUKAIIMH 00PAa30BaBIIETOCS B KJIETKE OakTepuit
CYIEpPOKCH/Ia U IPOAYKTOB €ro AucMyTanun?
A) cynepokcuaiucMmyTasa
b) mporeasa
B) nepokcunaza
I') katamaza

6. Kakue razpl mpuMeHSIOT Ui CTEPUIU3AlUU TEPMOHEYCTOMYMHBIX MaTepUAIOB?
A) iiogodopm
b) rmyrapoBblii anbaerun
B) dopmanbaerun
I') okuch 3THICHA

7. B3auMOOTHOIIEHUS LIEUTIOI030IUTUKOB U TPABOSIHBIX JKUBOTHBIX:
A) sK30cUMOH03
b) cuneprusm
B) xommeHcanuzm
I') myTyanusm

8. Kakue 13 pakTopoB onpeaensoT BUPYIEHTHOCTh MUKPOOTaHU3MOB?
A) TOKCUTE€HHOCTh
b) uHBa3uBHOCTH
B) nndexunonHocts
I') Bce nepeuncieHHoe

9. Kakoe Ha3BaHHE NMEET XUMHUUECCKOE COCAUHCHUC, IIPCACTABIICHHOC Ha pI/ICYHKe?

OH
()‘,.NO(LH(ITHCH?OH

NHCOCHCI,

A) TeTpaluKiInH

b) nennuuminn

B) xnopampenukon
I') spuTpomMuniu

10. Ilpu yuacTum kakux OakTepuil mporekaer Bropas (a3a HUTpUGUKaLUU?
A) Nitrosomonas
b) Nitrobacter
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B) Arthrobacter
I') Rhizobium

11. Metunotrpodsl — MUKpPOOPTaHU3MBI:
A) pacuiemisonue METaHoI
b) pacuennstomue 3Tanon
B) ucnonssyromue Ci- coequHeHUs
I') ucrionw3yromue Co- cOeTMHEHUS

12. Hutpudunupyrompe 6aKTepuu )KUBYT 3a CUET:
A) OpoxeHus
b) oxucnenus
B) anaspoOHOTrO ABIXaHUS
I') xemocuHTE32

13. Ilpu dpymapaTHOM JbIXaHUHU 00pa3yeTcs:
A) pymapar
b) cyknunar
B) nakrar
I') mupysar

14. TIpu romodepMEeHTATUBHOM MOJIOYHOKHCIIOM OPOKEHHUH caxapa UCTIOIb3YIOTCS 10 MYyTH:
A) DmOnena-Meiieproga-ITapnaca
b) Bapbypra-/lukkenca
B) OutHepa-/lynopoBa
I') Kpebca

15. [lekTuHOBOE OPOKEHUE OCYILIECTBIISIOT:
A) xunieyHsle 6akTepun
b) xnoctpuanu
B) azoTdukcatopsl
I') auTpHrduKaTopsl

Kpumepuu ouyenku (¢ oannax):

B mpornecce mpoxokaeHns Kypca CTyICHTY MPEICTOUT MPOUTH 4 TEKYIIUX TeCTHPOBAHUS
(mo obuM BompocaM MHKpoOuosorun) u 1 pydexxHoe (mo Metabonusmy Oaxtepuil). Tekymue
TECThl OLEHMBAIOTCS MaKCUMyM B 5 OamioB Kaxaelid (mo 1 Oaymuly 3a HpaBUIIBHBIA OTBET, B
OJTHOM BOINpPOCE JOIMyCKAeTCs HECKOJBbKO IpaBUIbHBIX OTBETOB). PyOexHOe TecTUpoBaHME
IpeIoiaraeT BIOOp €MMHCTBEHHOTO MPABIIIBHOTO OTBETA M Oy/IET OIIEHWBATHCSI MAKCHMAaJIbHO
B 15 Gannos (o 1 6amty 3a KaXkablil BEpHBIN OTBET Ha BOIIPOC).

Tembl 10K1210B 110 Kypcy «MukpoOHoI0rus»
Bxnan A. Bann JleBeHTyKka B pa3BUTHE MUKPOOHOJIOTHH.
Bxuan Jlyu [Tacrepa B pazBuTHE MUKPOOHOJIOTHH.
Brnan A. ®nemuHra B pa3BUTHE MUKPOOHOJIOTHH.
Bxuag P. Koxa B pa3BuTHE MUKPOOHOIOTHH.
Bomnpoc camozapoxnenus rnazamu @. Peau, JI. Cnannannanu u JI.I1acrepa.
[TpoGnembl o6e33apaxkuBanus u crepunuzaunu. Jx. Tungans, JI. Iacrep, Jx. Jluctep.
Bxman JI.C. LleHKOBCKOTO B pa3BUTHE MUKPOOHOTIOTHH.
Bxnax C.H. Bunorpaackoro B pa3BUTHE MUKPOOHOJIOTHUH.
Bxman B.JI. OMenstHCKOTO B pa3BUTHE MUKPOOUOIOTHH.

LCoNoOA~WNE
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10. Bxman /.M. IBaHOBCKOTO B pa3BUTHE MUKPOOUOJIOTHH.
11. Bxian B.H. [IlanmontaukoBa B pa3BUTHE MUKPOOHOJIOTHH.
12. Bxnan H.A. KpacunbHHKOBa B pa3BUTHE MUKPOOUOIIOTHH.
13. Bxuag C. KocThrueBa B pa3BUTHE MUKPOOHUOIOTHH.

14. Bxnag .. MeunnkoBa pa3BUTHE MUKPOOHOJIOTHH.

15. JlokazaTenbcTBO OMOXuMUYecKoro eauHcTBa Mupa A. KmrotiBepa u K. Ban Huub.
16. ®urym Crenarchaeota

17. ®unym Euryarchaeota

18. ®unym Proteobacteria

19. ®unym Firmicutes

20. ®uym Cyanobacteria

21. dunym Actinobacteria

22. ®uirym Chlorobi u Chloroflexi

23. ®dunym Chlamydiae u Spirochaetes

Kpumepuu ouenku (¢ oannax):

[Tpr moOATOTOBKE JOKJIAAa CTYACHT MOXKET HUCIIOJIB30BaTh PEKOMEHIOBAaHHYIO JINTEPATYPY,
a TaKKe MPOBEPEHHbIE MCTOUYHUKHU MHTepHeTa. CTpyKTypa JOKIajga MOJKHA CKIAAbIBATHCSA M3
CIICYIOIINX PAa3JIeNIOB: KpaTKas Ouorpadus y4eHOTO; €ro BKIAJ B Pa3BUTHE MUKPOOHOJIOTHH,
OTKCAaHUE TMPOLECCOB/SIBICHUM, OTKPHITHIX YYCHBIM U HBIHEUIHHI ypOBEHb HCCIEIOBAHHOCTH;
nepeyYeHb padoT, Harpaa U HaClequs YICHOTO; CITUCOK MCIIOIb30BAaHHOM JINTEPATYPHI.

- 5 0aIoB CTYJEHT MOJIyYaeT B cllydae, eciid TeMa JO0KIaJ COOTBETCTBYET COAECPKUMOMY,
JOKJIa] 0opOPMIIEH C COOTBETCTBUHM C TPEOOBAaHUSMH, CTYACHT BBICTYIUJ TIEpEl ayIUTOpPHUEH,
OTBETUJI Ha 3a/IaHHbIE BOIIPOCHI U yYAaCTBOBAJ B AUCKYCCHUHU.

- 4 Gaya CTYJEHT TOJydYaeT, eClid TeMa JOKJIA] COOTBETCTBYET COACPKHUMOMY, JTOKIIAJ
0(OpPMIIEH C COOTBETCTBUU C TPEOOBAHUSAMU, CTYJCHT BBICTYIINI Mepel ayJUTOPHEH, OTBETHII Ha
3aJIaHHbIC BOIIPOCHI, HO HE YY4aCTBOBAI B JUCKYCCHH.

- 3 Gayina CTYJIEHT MOJy4yaeT, eclid TeMa JOKJIaJ COOTBETCTBYET COAECPKUMOMY, JOKIAM
0(OPMIICH C COOTBETCTBHH C TPEOOBAHHSIMH, CTYACHT BBICTYITHJI TIEPE]T ayIUTOPUEH, OJTHAKO OH
Ha OTBETWJI Ha 3aJJaHHbIE BOMPOCHI U HE Y4aCTBOBAI B TUCKYCCHH.

- 2 Gaja CTYIEHT IMOJIyYaeT, €CJIM OH IMOATOTOBWIJ JOKJIAA, HO HE BBICTYIWJ, JOKJIAJI
odopmiieH B Buje pedepara, TeMa TOKIa/la PACKpPhITa MOJTHOCTBIO.

- 1 Gamn CTyAeHT ToJydaeT, e€CIM OH IOATOTOBWIJI JOKJIAJl, HO HE BBICTYIWI, JOKJIAJ
odopmiieH B Buje pedepaTa, TeMa I0KIa/1a PacKpbiTa HE MOJTHOCTHIO.

-0 GaJTOB CTYJICHT IMOYYaeT, €CIIA HE TIPEACTABUIT TOKJIA].

Pemenue 3agay

CryneHTy OyayT NMpensioKHBI 3a/layM JUIsl CAMOCTOSITENIBHOTO peUIeHHs. X0 PelIeHUs
3alMChIBAETCSl B TETpajb M CHAECTCA MPENOJaBaTeN0 I0Cie OKOH4YaHus 3aHAtud. [lpum
BBIMIOJTHEHUM  3a/1aHUs  CTYJIEHT MOJXKET MCIOJIb30BaTh PEKOMEHIOBAHHYIO JIHMTEpaTypy,
CIIPABOYHYIO JIUTEPATYPY, & TAKXKE IPOBEPEHHBIE NCTOUHUKHA UHTEPHETA.

I[Ipumep 1: UYenosek, mnepeGoneBmnii OpromHbIM THGOM, OBLI BBIIUCAaH U3
UH(PEKITMOHHOTO oTAeneHus  OONBHUIIBI  TOCJAE  TPEXKPaTHOTO OTPHULIATEIBLHOTO
0aKTEepHOIOrMYECKOTro UccieoBaHms Gekanuii. Yepes MecsIl B €ro ceMbe 3aperuCTPUPOBAHO TO
xe 3a0osieBanue. 1) Mor nu nepeboneBmuii sBUTbcs nctouHukoM nHpekmu? 2) Kakoe ciaemyer
IIPOBECTHU MCCIEA0BAHNE AJIs IPOBEPKU JAHHOTO IPEAIION0KEHNS?

[Tpumep 2. [lonydyenue cyOcTaHIIUU aCKOPOMHOBON KHUCIIOTHI SIBJISIETCS MHOTOCTaIUHHBIM
IPOIIECCOM, B KOTOPOM COYETAIOTCS METOJIbl OPraHMUECKOTr0 M MUKPOOHOIOTHYECKOTO CHHTE3A.
Kakoli mpeamecTBEeHHHK acKOpOMHOBOM KUCJIOTBl ~ ITOJYy4YalOT C  HUCIIOJIb30BAHUEM
MHUKpPOOPTraHW3MOB U KaKOBO 3HAUYE€HHUE ATOT'0 ATara i BCEro Mpouecca B LeIoM?

[Ipumep 3. Haiimute B 6a3ze manHeix BKIIM 10 mTamMMOB-TIpOAYIIEHTOB pPa3HBIX
AMUHOKHCIIOT.
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IIpumep 4. 3apucyiite cxemy KoHCTpyupoBanus ' MM

Kpumepuu oyenku (¢ 6annax):
Pemenre 3a1ay MakCUMaIbHO OIICHHBACTCS B 5 OaJIOB. 3a KXy OIIMOKY CHUMACTCS
no 1 6amty. B TeTpanu qoyKHBI OBITh IPEICTABIICHBI BCE 33/1a4M, pelIaeMble Ha 3aHSATUSIX.

Onucanue J1abopaTopHbIX padoT
Pabora 1. IlpuroTtoBieHue npenapaTroB >KUBBIX MHKpOOpraHusmoB. llpuroroBienue
npenapaToB (PUKCUPOBAHHBIX U OKpAIICHHBIX KieTok. Okpacka Oakrepuit mo I'pamy. Oxpacka
OaKTepHalIbHBIX CIIOP.

Koumponvnoe 3aoanue. OCBOMTH METOJMKH OKpPACKH. 3amucaTbh KOHCIEKT, BBITIOJIHUTH
PUCYHKH U3YYEHHBIX IpErnaparos.

Pabora 2. Okpacka BKJIIOUEHHH - TOJIMCAXaPHUIOB, BOJIOTHHA U JINITUIHBIX BEIIECTB.

Konmponvnoe 3adanue. OCBOUTh METOAMKHM OKpacKH. 3amucaTb KOHCIIEKT, BBINOJIHUTH
PHCYHKH M3YYEHHBIX IPETapaToB.

Pabora 3. Ilogcuer KJIETOK MHKpPOOPraHM3MOB B CUETHBIX Kamepax. OmpexaeneHue
pa3MepoB MUKPOOHOM KJICTKH.

Konmponvnoe 3a0anue. OCBOUTh METOAMKY MOJCUETA U U3MEPEHUS OaKTepUAbHBIX KIIETOK.
[TpousBecTn pacueT KOJUYECTBA KJIETOK B €IUHHIIE 0OBEMa CYCIIEH3UU U ONPEACIHUTH pasMep
KJIETOK. 3aIMcaTh KOHCIEKT U COOTBETCTBYIOIME PACUEThl M CTATUCTUYECKYIO 00paboTKYy.

Pabora 4. YuacTre MUKPOOPraHU3MOB B IUKJIE a30Ta.

Konmponvnoe 3a0anue. OCBOUTH METOJIUKY BBIJCIEHUS 4YHCTHIX KyinbTyp. IIpoBectu
Ka4eCTBEHHBIE pEaKIUM Ha COACp)KaHUE pa3HBIX (OpPM a30Ta B MHUKPOOHBIX CYCHECH3HSIX.
3anucarh KOHCIIEKT, CXeMY IIMKJIA a30Ta, BHIIOJIHUTh PUCYHKH U3YUYEHHBIX IIPENapaToB.

Pabora 5. M3y4yeHue mpoueccoB MOJIOYHOKHCIIOTO, MACISTHOKUCIIOTO B YKCYCHOKHCIIOTO
OpOXKEHUS.

Konmponvnoe 3aoanue. IlpoBecTH KaueCTBEHHBIE PEAKIIMM Ha COJIEPYKAHHE IPOIYKTOB
Oposxenust. OnpenenuTh KOJIMUYECTBO MOJIOYHOM KUCIOTHI B Kedupe. IIpurotroBuTh OKpalieHHble
npernapaTbl MUKPOOPTaHU3MOB. 3arncaTh KOHCIIEKT, COOTBETCTBYIOIINE PACYETHI U PUCYHKH.

Bonpocs! 111 HHIMBHIYaJbHOTO ONPOca
1. Kakyto wMmopdonoruueckyro (GopMy HMMEIOT MHUKPOOPTaHHU3MbI, PAcCMOTPEHBI O[T
MHUKPOCKOIIOM?
Kakoii BeT uMeeT MCIoIb30BaHHbBIN Il OKPACKU KPACUTENb?
Ha uem ocHoBan mpunHuun auddepeHnnaaIbHON OKpacKu?
B ueM 3akitogaeTcsi NpUHLIMI OKpacku 1o ['pammy?
Jist KakuX 1enel TOTOBAT MPHKU3HEHHBIE TIpenaparhl?
KakoBel mpenmyniecTBa (MKCUPOBAHHBIX OKPAIIEHHBIX MPenapaToB?
[Touemy B mpenapare YHUCTOW KyJIbTYPHI APONOKEH HENNb3s1 OOHAPYKUTh CHHEE OKpAaIINBaHUE
noJjucaxapuaoB?
Jlns yero Heo6xoauM 00beKkT-Mukpomerp? Kak MoxkHO o0oiiTHCh 6€3 Hero?
Kaknmu MetoaMu MOXXKHO ONPEEeTUTh KOJIUYECTBO MUKPOOpraHu3Ma B o0pasie?
10. Kakne KadecTBEHHBIE pPEAKIIMA MOTYT HCIOJIB30BATHCSA Ui ONPEACICHUS MPOIYKTOB
OposxeHus?
11. Kakne peakTHBBI HEOOXOIUMBI JIJISl IPOBEJICHHUS Ka9YeCTBEHHON peakIui Ha HUTPHUTHI?
12. Kak paccuuThIBaeTCsl KOJIMYECTBO JPOACKEBBIX KIETOK B OOJBIIMX KBaJIparax KaMepbl
I'opsieBa?
13. Kakoii cpennuii pazmep UMEIOT KIETKH JaKTOOAIMIIT?
14. B xaxoii IBET OKpAIIUBAIOTCS OaKTepUaIbHbIE CIIOPBI MMPU OKpacKu 1o crocoOy [lemkoBa?
15. B xakoii 1BeT OKpaImBaroTcs 0aKTepualibHble CIIOPHI IPH OKPACKH 1O crioco0y Oxeniku?
16. KakoBsl ocobeHHOCTH MU depeHITNaTBFHON OKpacKH criop?
17. Kakue KpacuTenu UCIOIb3YIOT /Ui OKpacku nonudocdaros no Meiiepy?

Nogakown

© ®
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18. B kakoil uBer okpamuBaroTcs mnoiaudochaTsl M LUTOIUIA3Ma KJIETOK IPU OpKacKe IIo
CmonstHCKOMY?

Kpumepuu ouenku (¢ oannax):

3a KaXIyr0 BBIIOJIHEHHYIO pa0OTy CTYACHT MOKET MaKCUMAaJIbHO MOJIYYUTh 110 2 6asia.
3amanus  0GOpPMIIAIOTCS B J1a0OpPaTOpHOM  TETpaau, KOTOPYK CTYACHT JIMYHO CIAeT
npenojaasarento. [lo xoxy mpoBepku mnpenoaaBaTesib MPOBOJUTh WHIWBUIYAIBHBIA OMpPOC IO
TEOPETHYCCKOU U MPAKTHUECKOU YaCTH paOOTHI.

e 2 Oamia BBICTABISAETCS CTYAEHTY, €CIM OH BBINOJHWI JIaDOpPAaTOpHYIO padoTy,
IIPOJIEMOHCTPUPOBAIl YBEPEHHOE BJIAJICHUE METOAUKON U TEOPETUYECKOU 4acThIO. Y CIECIIHO
IpOILEN IPOBEPKY JIAOOPATOPHON TETpaan, OTBETHUII HAa BCE BOIPOCHI.

e 1 Oamnm BBICTaBISIETCS CTYIOCGHTY, €CIM OH BBHINOJHWI JabopaTopHylo pabory,
IPOJIEMOHCTPUPOBAJ BlIaicHHe MeTOAuKOM. [Ipn oTBeTe Ha BOIPOCH! JOIyCKAET OIIUOKH U
HETOYHOCTH, TP MPOBEPKE 1a00paTOPHOHN TeTpaau ObLIN OOHAPYKEHBI OIIMOKH U HEIOUETHI.

e () GanIoB BBICTABISIETCS CTYACHTY, €cii OH He BhIMOIHMII 1ab0opaTopHyIO padoTy.

5. Y4edHo-MeToanueckoe U HH(POPMALMOHHOE 00eceUyeHue TUCIHILIMHBI

5.1. IlepeyeHb OCHOBHOI1 U /I0TIOJIHUTEIbHOI y4eOHOH JUTepaTypbl, HEOOX0AMMOM A5
OCBOEHHS THCIMIIIMHBI

OcHoBHasi JiMTEepaTypa:
1. T'yceB M. B., MuneeBa JI. A. MukpoOuosnorus: yaeOHuK, 4-€ u31., crep. - M: Akagemus,
2003. - 464 c. (mecro xpanenus: ab 3 - 47 9K3., 3 4 — 5 5K3.)
2. Kupeesa H.A. OcHoBbI MuKpoOHonoruu u Bupycosioruu. - Yda: PO baml'y. 2005.4.1. —
234 c¢.,4.2. — 98 c. (mecto xpanenust: abd 3 - 90 3Kk3., u3 4 — 4 3K3.)
JlonoTHUTeILHAS JTUTepaTypa:

3. 3ro3una, O.B. OOmas wmuxkpoOuonorus: 5abopaTopHbIH MpakTHKyM. - TamOoB:
M3narensctBo ®I'BOY BIIO «TI'TY», 2015. - 82 c¢. [DnekTpoHHBI pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=445121

4. HerpycoB A.U., Eroposa M.A., 3axapuyk JI.M. u ap. [Ipaktukym no mukpoouonoruu. M.:
Axanemust. 2005. - 608 c. (Mmecto xpaHeHus — ab 3- 8 7x3., 43 4 — 1 9k3.)

5. CoBpeMmeHHas MukpoGuonorus. IIpokapuorsl / mox pexa. M. Jlenrenepa m ap. M.: Mup.
2005. T. 1 =656 c. T.2 — 496 c. (mecto xpanenust — ctp ab 4 — 2 9k3., u3 4 - 3 9k3., u3 2- 1 3K3.)

6. IleryxoBa E.B., Kpemumnkas A.JO., Kanapckas 3.A. IlumeBas MHUKpOOHOIOTHS
[DnexTpoHHBIN pecypc]: yuedHoe mocobue - Kazaww: Mzmatenscteo KHUTY, 2014. - 117
c. (http://biblioclub.ru/index.php?page=book&id=428098)

7. KupeeBa H.A. Dkonorus mukpoopranusmos. - ¥Yda: PUO baml'V. 2004. - 170 c. (mecto
xpaHenus: ab 3 - 87 9k3., u3 4 — 5 9k3.)

5.2. [lepeuensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «HTEepHEeT» U
NMPOrpaMMHOI0 ol0ecrneyeHnsi, HeOOXOAUMBIX JIs1 OCBOCHMS IV CHUIIMHBI

1. www.elib.bashedu.ru/ - anexTponnas oubnmoreunas cucrema «3b baml Y

2. www.biblioclub.ru/ - snexkrponnas OubmMOTeUHAsT crcTeMa «YHUBEPCUTETCKAass OMOIMOTeKa
OHJIANH»

3. www.e.lanbook.com/ - snekTporHast GHOIHMOTEUHAsT CHCTEMA U3aTeNbCcTBa «JIaHb»

4. www.bashlib.ru/catalogi/ - sanexTponHsIit karanor bubnuoreku bamly

5. www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashqu - siekrpornas
uHpOpMaLMOHHO-00pa3oBarenbHas cpena bamly (BUOC)

6. www.elibrary.ru — Hay4Has 3JeKTpOHHas OMOIHOTEKA
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o N

www.edu.ru — pyopruka MukpoOroorus B Katajiore o0pa3oBaTeiIbHBIX IHTEpHET-pecypcoB
www.strf.ru — mopran "Hayka u Texnonoruu Poccun”

9. http://elementy.ru/genbio/microbiology - amemeHTHI caliTa HOBOCTEH (yHIAMEHTAIbHOM

HAyKH
10.

METUITMHCKOW MHUKPOOHOJIOTHH

11.

http://www.genetika.ru/vkpm —

MHUKPOOPIaHU3MOB
12.
13.

http://viruscollection.ru/ - caiit 'ocymapcTBEeHHON KOJUICKIIMHA BUPYCOB
http://tusearch.blogspot.com - moucK 3JIeKTPOHHBIX KHHUT, IMyOnuKaiui, 3akonoB, 'OCTos

http://meduniver.com/Medical/Microbiology - caiit ¢ y4eOHO¥M uHbOpMaluei Mo o0IIeH u

caut BcepoccHHCKOM KOJUIEKIMH IPOMBIIIIEHHBIX

Ha caiiTax Hay4HBIX 3JEKTPOHHBIX OHOIMOTEK. B momckoBuke OTOOpaHbl OMOIMOTEKH, B
OOJIPIIMHCTBE KOTOPHIX MOKHO CKayaTh MaTepHajbl B OJIHOM o0beMe Oe3 peructpanuu. B
CIHCOK BKJIFOUEHBI OMOIMOTEKH HHOCTPAHHBIX YHUBEPCUTETOB U HAYYHBIX OpraHU3aIMA.

IIporpammHoe o0ecnieueHue:

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. /lorosop Ne 104 ot

17.06.2013 r. JIuuen3uu 6eccpouHble
2. Microsoft Office Standard 2013 Russian. JTorosop Ne 114 ot 12.11.2014 r. JIuuensun

OeccpouHbie

6.MaTepI/IaﬂbHO-TeXHI/I'leCKaH 6333, HeoOXoauMast JJisl OCyI€CTBJICHUA 06p830BaTe.TIBHOFO

npoiecca mo AMCUUILIHHE

IlepeyeHb JIMLIEH3UOHHOTO

HaumenoBanue NPOrpPaMMHOI0
N OCHALIEHHOCTH CHENATBHbIX
CHenHaJIbHbIX NOMeIeHUi 1 N . obecneueHus.
N TIOMeIeHii ¥ TIOMeleH i 151
NoMeIeHHii 11s1 . PekBH3UTHI
N CaMOCTOSATEIbHOI padoThI
CaMOCTOSATEeNBHOIT padoThI MOATBEPKAAIOLIET0
JOKYMeHTa
1. yuebnasn ayoumopus ons Aynuropus Ne 232 1. Windows 8 Russian.
nposedenus s3anamui | Yuebnas wmeGenb, nocka, MynsTuMenua- | Windows — Professional 8
JIeKUUOHHO20 muna: | npoexktop PanasonicPT-LB78VE, oskpan | Russian Upgrade. Torosop Ne
ayautopust Ne 232 (yueOubiit | Hactennsiii  Classic  Norma, woyrOyk | 104  or  17.06.2013 .
Kopryc Omodaka), ayaumropus | Lenovo B570e. Jlnen3un O6eccpouHbie
Ne 332 (yueOHBIH KOpIyC Aynuropus Ne 332
6uodaka), ayautopus Ne 324 VYuebOHast MeOelb, Jocka, | 2. MicrosoftOfficeStandard
(yueOHbIft KOpmyc Omodaka), | MyIbTUMEIHA-TIPOCKTOP PanasonicPT- | 2013 Russian. {orosop Ne 114

aymuropuss Ne 327 (y4eOHBII
KopIyc onodaxa).

2. yueonas ayoumopus 0.
npoeeoenusn 3anamuil
CeMUHAPCKO20 muna:
aymuropuss Ne 324 (yueOHBIHA
Kopnyc Onodaka), aymuropus
Ne 326 (yueOHBIH KOpHYyC
6uodaka), ayamtopust Ne 327
(yueOHBIlt KOpIyc Omodaka),
ayauropuss Ne 328 (yueOHBII
Koprmyc 6uodaka).

3.yuebnas ayoumopus 01
npoeedeHus  pynnogvix u
UHOUBUOYATILHBIX

KoHucynvmayuii: aynuropust Ne
324 (yueOHbII KOpIyC
6uodaka), ayautopus Ne 326
(yueOHBIH KOpmyc Omodaka),

LB78VE, skpan HacteHnHbIH Classic Norma,
HOyTOyK Lenovo B570e.

Aynuropus Ne 324
VYueOHast MeOeJib, 10CKa, SKpaH Ha IITATHBE
DIQUIS, mnpoektop Sony VPL-EX 100,
HOyTOYK Aser Extensa 7630G-732G25Mi.

Aynuropus Ne 327
VYuebnast  meOenb, JIOCKa,  IPOEKTOP
BenQMX525 DLP3200LmXGA13000,
skpan Classic Solution Norma HacTeHHBIH,
HOYTOYK Lenovo B570e.

Aynuropus Ne 326
YuebHas Me0eTb, nabopaTOPHBIHA
HHBEHTaph, JOcKa, Bechl VIC-210d2,
Mukpockon buonmam P-11 Mukmen-1-4 mr.,
pH-metp AHWOH-4102 2-x KaHaJbHBIH,
CUETYMK  KOJIOHHH  MHKPOOPraHu3MOB
Colone Star, repmoctar Bo3ayussiii TC-80,
tepmocrar  TB-80-1 I13,  wmelikep-
nHKyOarop tepmocratupyemsiii ES 20/60 ¢
wiatdopmoii PP-400, mkad BeITSHKHON — 2

or 12.11.2014 r. Jlunensun
OGeccpoyHEIE.

3. Kaspersky Endpoint
Security s OusHeca  —
CraHaapTHBIH. Horosop

Ne31806820398 ot 17.09.2018
r. Cpok paeWcTBUS JULEH3UU
10 25.09.2019.
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ayauropuss Ne 327 (yueOHbII
Koprmyc Owodaka), ayauTopHst
Ne 328 (yueOHBIE KOpHyC
Oomodaxa), aymuropus Ne 319,
nmabopatopuss UT  (y4ueOHBIH
KopITyc 6nodaxa).

4. yuebnaa ayoumopusa O01a
meKyuiezo KOHmMponsa u
npOMENCYMOUHOU

ammecmayuu: aynutopusi No
324 (yueOHbII KopIyc
6uodaka), ayautopuss Ne 326
(yuebHpIit KOpmyc Omodaka),
aymuropuss Ne 327 (yaeOHBII
Koprryc Omodaka), ayauTOpHs
Ne 328 (yueOHBIE KOpHyC
Oomodaxa), aymuropus Ne 319,
nmabopatopuss UT  (y4eOHBIH
KopIyc onodaxa).

5. nomewenus ons
CamocmoamensvHoil  papomol:
aymuropuss Ne 428 (yueOHBIHA
Kopiryc Omodaka), UMTaIbHBII
3an Nel (TIaBHBIA KOPITYC).

IIT., I0Kag JaMUHAPHBIA, TPUHOKYJISPHBINA
muppoBori  Mukpockorm  Saike  Digital,
oKyisip-mukpomerp MOB-1-16x, 00BexT-
MukpomeTp (mpoxomsmero csera OMII),
nozarop BIOHIT mLine 100-1000 wmxd,
nozarop Jlaiit 1-10 mky, mozarop ATIOIT-
1-100-1000mx1, cyxoxxapoBoit mkad KC-
65, xomomunpHuKk  «CtmHON  103-Ex»
JBYXKaMepHbIi, xomomuibHuk —111X-0.8,
JNIEKTPOILINTKA.

Aynuropus Ne 328
VYuebnast mebenb, JocKa, J1abopaTOpHBIN
uHBEeHTapb, Beckl VIC-300d3, nozatop
nepemennoro o6vema JIAMT — 4 .,
konopumerp KOK VXII 4.2, xoHIIeHTpaTOp
neHTpobexusii Centri Vap Solvent System
Labconco, mammnapubeiii Ookc  BAB-
Jlamunap-C-1,5(1  xmacca), depmenrep,
XONOAWIbHUK  ObITOBOM  Buproca-131K,
mkad BBITSDKHOM — 2 mT.

Aynuropus Ne 428
VYuebHas  mMebenb,  I0cKa, TpUOyHA,
MYJIBTUME/IHA-TIPOEKTOP
InFocusIN119HDx, noytoyk Lenovo 550,
9KpaH HACTEHHBIN Classic Norma,
MOHOOJIOKM  CTallOHAapHBIE - 2  INT.
MOHOOJIOKH CTaIlHOHAPHBIC —2 IIT.

Aynuropus Ne 319

JladopaTopus UT
VYuebnast mebenb, HOCKa, IEPCOHAIbHBINA
kommeioTep IRU Corp (15 mrr).

Yuranbusbli 321 Nel
VYueOHast MeOeib, Y4eOHBIH U CIIPAaBOYHBIN
(oH/1, HEOrpaHMYEHHBIH KPYTJIOCYTOYHBIN
JIOCTYI K DOJEKTPOHHBIM OHUOIHOTEUHBIM
cucremam (OBC) wu BJl, MoHOOIOKH
cTannoHapHele — 5 mT, M®VY (mpuHTEp,
ckanep, komup) - 1 mrr., Wi-Fi moctyn mis
MOOWJIEHBIX YCTPOWCTB YCTPOUCTB

21



MMHOBPHAYKHN POCCHHN
OI'bOY BO «bAIIKUPCKNUN I'OCY JAPCTBEHHBIM YHUBEPCUTET»
BUOJIOT MYECKUIT ®AKYJIBTET

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

JMUCIUILTAHBL _ MUKPOOUOJIOTHS ~ Ha 4 cemectp
(HaMMEHOBAHME AUCIIUTLIMHEI )
Ounast popma 00yueHmst

Buja pa6otsl O0BLeM TUCHUILTHHBI
O6mas Tpynoemkocts aucturuiabl (3ET / gacoB) 3/108
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MperoaaBaTesem: 49,2
JIEKIIUHA 16
MPAKTHYECKUX/ CEMHUHAPCKUX 16
1a00PaTOPHBIX 16

npyrux (TpynmoBasi, HHIUBUIyalbHas KOHCYJIbTAIIUS M UHBIC BUIBI
y4eOHOM JeSTENHHOCTH, PEAYyCMATPUBAIOIINE pa0OTy 00YJaIOIIUXCs C

npemnogasarenaem) (DKP) 1,2

Y4eOHBIX 9YacOB Ha CAMOCTOSTEIbHYIO0 paboTy obydaromuxcs (CP) 24

V4eOHBIX YaCcOB Ha MOJATOTOBKY K 3K3aMeHy/3a4eTy/

muddepermmpoBanHoMy 3adety (KoHTposb) 34,8

dopMa KOHTPOJIA:
Ok3ameH 4 cemMecTp
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dopma n3ydeHust MaTepualoB: JIEKIHH, OCHOBHaS 1
MpPaKTHYECKUE 3aHATHS, CEMUHAPCKHE JIOTIOMHUTENIbHAS
3aHATHS, 1a00paTOpHBIE paboTHI, nuTeparypa,
TeMma ¥ CofiepKaHne camocToATeNbHas paboTa U TPYI0EeMKOCTS (B peKoMeHTyeMas
Jacax) CTyZI€HTaM
(HOMEpa m3
CITHCKA)

®dopma TeKyIero KOHTPOJIs
yCIIeBaeMOCTH
3aiaHust MO0 CaMOCTOSATEILHOU (KOJTOKBUYMBI,
pabore KOHTPOJIbHBIC PabOTHI,
KOMITBIOTEPHBIE TECThI U
T.I1.)

Ne
n/n

JIK [TP/CEM JIP CP

1 2 3 4 5 6 7 8 9

Mopayisb 1. . OcOOEHHOCTH CTpOEHHUE, SKOJIOTHH M KYJIbTUBUPOBAHHSI MUKPOOPTaHH3MOB

1 [Ipenmer u 3amaunm MuKpoOuomorum, ee | 2 4 2 1,2,5 IToaroroBka K KOHTpOJbHOM | Jlokman, KOHTPOJIbHAS
MECTO H POJb U COBPEMEHHOU OMOIIOTHHL. pabote, moKIaLy pabota

HUcropus pa3BUTHUA. OTKphITHE
MHUKPOOPTaHH3MOB. PasBurne
OTE€YECTBEHHON MHUKPOOHOIOTHH.
I'naBHBIE HaTpaBJICHUSI pa3BUTHL
Mukpoouosorurt. OCHOBHBIC METOJIBI
MHUKPOOHMOJIOTHUCCKUX  HMCCIICOBaHUIA.
I'unore3a 0 MPOUCXOKICHUM JKU3HH H
CBOWMCTBaX TEPBUYHBIX OPraHU3MOB.
IIpennonaraemast 3BOJIIOLIUSA
MHKPOOPTaHH3MOB.

2 Mopdoomnorus, cTpoeHHe U pasBuTHe | 2 4 3 1,2,35,7 [onmrotoBka  x  KoHTpoNbHOH | KoHTpompHas pabora,
Gakrepuii u  apxeil.  Crpoenne, pabore, MHANBUAYaJIbLHOMY OTIPOCY, | IpOBEpKa pabodueit TeTpaiy,
XUMHUYECKHMH  cocTaB ®  (QYHKIHMH TECTUPOBAHHIO WHIUBHUIYaIbHBI  ompoc,
OTAENBHBIX ~ KOMIIOHEHTOB  KJIIETOK Tect 1

Oakrepmit. OCOOCHHOCTH COCTaBa H
OpTaHM3aIN apxe0axTepuii.
OykapuoThl. JIpoXoKH, MHUIIEIHANbHbBIE
rprObl, MHUKPOCKOITMYECKHE BOJIOPOCIIH,
npocreiimue. CTpoeHue, XUMHUYCCKHMA
coctaB ¥ (QYHKUMH  OTHEIbHBIX
KOMITOHEHTOB KJIETOK. LIMKIIbI pa3zBuTHs
U pa3MHOXEHHWe. BUpYChl, UX OTIUYHS
OT KJICTOYHBIX OPTraHU3MOB.
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KynbsruBupoBanue u pocTt
MHKPOOPTaHH3MOB. HakonwurensHeie,
JJIEKTUBHBIE ¥ YHCTHIE  KYJBTYPHI,
METOABI NX Noay4eHns1. OCHOBHBIC THITHI

cpen ULt KyJIbTUBHPOBAHUS
MHUKPOOPTaHU3MOB (IO  COCTaBy H
¢usnyeckomy COCTOSIHHUIO).
IToBepxHOCTHOE u riryOuHHOE
BeIpamuBanue. Poct. Poct ornenbHbBIX
MHKpPOOPTIaHH3MOB u TIOTTYJIS LU
(xynbTyp). Ilepuoguueckoe u
HETIPEPHIBHOE BBIpaIIBaHNE,
3aKOHOMEPHOCTH. CHHXpOHHBIE

KyJIbTypBl, CIIOCOOBI ~MONYYCHHS U
3HAYCHHE.

1,2,345,6

ITonroroska K KOHTPOJIbHOU
paboTe, HHANBHIYaJIbHOMY OIIPOCY

KonTpoasHas pabora,
mpoBepka paboueii TeTpaam,
WHIUBUYaIBHBIA OIPOC

HacneacTBeHHOCTP W M3MEHYHBOCT. 1,245 IomroroBka k  TectmpoBaHmio, | Tect 2, KOHTPOJIbHAS
Hacnencreennas, HEHaCIIeICTBEHHAs, KOHTPOJBbHOH paboTre, pemieHue | paboTa, IpoBepKa 3a1aq
MyTaIOHHAS u MOy JIAIAOHHAS 3ama4

W3MEHYMBOCTH. PexomOuHanus y

MPOKAPHUOT: TpanchopMarus,

TpaHCIyKIuS, KOHBIOTAITUS.

PexoMOuHaNMs ¥ TeHETHYECKUI aHAIN3

y (aros. [Tnazmusl, ux

kinaccupukanus. MyTareHHbIE (aKTOPHI.

Krnaccudukarus MmyTanuii.

CucremMatnka MHKPOOPTaHU3MOB. Mup 1,25 [omroroBka k  TectupoBaHuio, | Tect 3, mokman
MHKPOOPTaHU3MOB, OOIIMe MpPU3HAKU H JTOKITaTy

pasHOooOpazwue. [puHIIITE

KIaccu(uKaIum. XapakTepHucTika

OTENbHBIX TpymI sybakTepuit

(bakTepun) u apxebakrepuil (apxeii.)

JloMeHB! 1 pUITYMBL

DKOJIOrus MHKPOOPTaHU3MOB. 1,2,45,7 [MoarotroBka k  TectupoBanuto, | KoHTpomapHas pabora,

Pannanus, xapakrep ee JeHCTBUS Ha
MUKpOOpraHus3Mbel.  PoTOpeakTUBaLysl.
Temneparypa, pocT MUKPOOPraHU3MOB B

3aBUCUMOCTH oT TEMIIEpPaTyphI.
Icuxpoduer, Me30(pHUILTBI u
TEPMOQUITBL. Pocr, YCTOHYHBOCTH

MUKPOOPIraHM3MOB K BBICYHIMBAHMIO.

nabopaTopHOH U KOHTPOJIHHOM
pabote, k 1abopaTopHOi paboTe

npoBepka paboueii TeTpaiy,
WHIUMBHUYyaldbHBIM  OIpoC,
TecT 4
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JInounmzanms. OcMoTHUecKOe
JaBJIEHHE, OCOOEHHOCTH OCMO(UIIOB.
lanodunel. MonekymspHBIA KHCIOPO.T
(a9pobBl m aHa’pOOBI), BO3MOXKHEIC
NPUYUHBl HWHTHOMPYIOUIEro JAeHCTBUS
KUCIIOPOAa  HAa  MHKPOOPTaHU3MBI.
3nauenue pH, aungoduinsl, HeWTpoduIIE!

u aNKaIO(UITBL. [Ipupona
AHTHMUKPOOHBIX BEIIECTB U 00JaCTH e
MPUMECHEHUS. AHTHOUOTHKY.
Buoreoxummueckas JIESITETHHOCTD

MHKpPOOpraHu3MoB.  Pacmpoctpanenue
MHKpPOOPIraHM3MOB B TI0YBE, BOJOEMaXx,
BO3/lyxe. Y4YacTHE MHUKPOOPTaHU3MOB B
UKIIAX yrIIepo/ia, a30Ta, Cepbl U APYrHX
aneMeHToB B mpupojae. Cum6uo3. Tursl
cuMOno3a: 9K30- H  DHIOCHMOMO3,

MYTyaJIu3M u Tapa3uTU3M.
®DaKynbTaTUBHbBIE u 00JIMraTHBIC
CUMOHOHTBHI. BzaumooTtHomeHUS

MUKPOOPIaHU3MOB U MAaKpOOPIaHU3MOB
(pacTeHuil, )KHUBOTHBIX U YEJIOBEKA).

Monyns 2. MeTab0oi11u3M MUKPOOPTaHU3MOB

7

MeTab0om13M MUKPOOPTaHM3MOB

OHepreTHyeckue mporeccsl. bpoxeHwus.
[Tyt cOpaskMBaHUs YTIeBOJOB U IPYTUX
OpPTaHWYECKUX COEAMHEHMH. As3poOHOe
JIbIXaHHE. Dopmbl y4JacTus
MOJIEKYJISIPHOTO KHCIIOPOAa B
OKHCIJIEHHHU Pa3HbIX cyOcTparoB. [TonHoe
M HerioHoe okucieHus. OKHUCIeHue
HEOPraHUYECKUX COEJIMHEHU .
AHadpoOHOe npixaHue. JloHOpHI U
aKIENTOPhl AJIEKTPOHOB, HCIOJb3yeMbIe
pasHBIMM ~ MHUKPOOpraHM3MaMH  MpH
aHa’poOHOM JbIXaHMK. Vcnosib3oBaHue
CBETOBOM JHEpPrun (poTocuntes).
dotoTpohHBIE MIPOKapHOTHBIE n
9YKapHUOTHBIE MHUKPOOPTaHU3MBI.

1,2,3,4,5,6,7

IToxroroska K

TECTUPOBAHUIO,
WHJIMBHYaJIbHOMY OIIPOCY

PyGexnoe
npoBepKa

I/IH,I[I/IBI/I,Z[yaJ'ILHHﬁ OIIpoc,

TECTHPOBAHHE,
paboueii  Terpanm,
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Accumusius YTIIEKUCITIOTHI
aBTOTpOGamMu u TeTepoTPOhaMH.
YcBoenune coenuHennii azora. ukcamus
MOJICKYJISIPHOTO a30Ta.

[IpomeimureHHOE u Hapomo- | 2 4 2 1,2,5,6 Pemenue 3amay IIpoBepka 3amau
XO3SHCTBEHHOC 3HAYCHHC

MHUKPOOPTaHU3MOB. Poyib MUKpPOOHOTO

CHHTE3a B OHOTEXHOJIOTHH.

MenuuuHCKas MHUKPOOHOJIOTHS

Tlatorennsie MHUKPOOPTaHU3MBI.

IIpobuoTHKH 1 IPEOUOTHUCKH.

Bcero yacos: 16 16 16 24
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[Ipunoxenue 2

PeliTuHr-mjian 1ucuUNJINHBI

Mukpo0Ounosorus

Hanpasinenue 06.05.01 6Guonmxkenepus u OMOMHPOpPMaTHKA

Kypc 2 ,cemectp 4

Buabl yueGHoi 1eaTeIbHOCTH
CTY/IEHTOB

Bamer

MuHUMAaIEHBIA

Bbamn 3a Yucio 3agaHum
KOHKPETHOE 3a ceMecTp
3aJ]aHHe

MakcumanbHBIH

Mopayab 1. Oco6eHHOCTH CTPOeHHE, IKOJOTHH U KYJIbTHBH

POBaAaHUA MUKPOOPraHu3MoB

Texkymuii KOHTPOJIb

1. JIabopaTopHbie paboThI 2 3 0 6
(BBINIONIHEHME, TIPOBEpPKA TETPAAH,
VHJIUBHUTYaJTBHBIA ONPOC)
2. Tectnl 5 2 0 10
3. Jlokmag, 5 1 0 5

Py0exHblii KOHTPOJIb
1. [TuceMeHHast KOHTPOJIbHAS 15 1 0 15
pabota

Moayab 2. MeTa60J1M3M MUKPOOPTraHU3MOB

Texymuii KOHTPOJIb
1. JJabopaTopHbie paboTHI 2 2 0 4
(BBIONIHEHNME, TIPOBEPKA TETPaAH,
WHIUBHUTYaTBHBINA OIPOC)
2. Tecthl 5 2 0 10
3. Pemenust 3ananmii 5 1 0 5

Py06ekHblii KOHTPOJIb
1. Py0OexxHoe TecTupoBaHue 15 1 0 15

MoompurenabHble 6ALIbI
1. AxTuBHas paboTa Ha - - - 4
CEMHHAPCKUX U MPAKTUYECKUX
3aHATHUSX
2. Y4acTue B paboTte - - - 3
KOH(epeHIHH, myOIuKanu
3. BuinosiHeHUE UHIUBH, - - - 3
3agaHus
IocemaemocTh (0a//1b1 BLIYUTAKOTCS U3 0011eH CyMMbI HA0paHHbIX 02J1710B)
1.ITocemienne JIeKIIMOHHBIX ) ) 0 6
3aHATHH
2. locenienue NpakTUYECKUX ) ) 0 10
3aHATHH
HTOroBblii KOHTPOJIb

1. Dx3ameH 30 | 1 | 0 30




