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1. [lepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHs MO JUCIHUIIUHE, COOTHECEHHBIX €
IUVIAHMPYEeMBIMH Pe3yJIbTATAMM OCBOEHHS 00pa30BaTe/IbHONH MPOrpaMMbl

B pesynbrare ocBoeHHs 00pa3oBaTeIbHON MPOTPAMMBI OOYJAFOIIHICS JOJIKEH OBJIAJICTh
CJICAYIOIIMMHU pe3yiibTaTaMu 00y4eHHUs 110 JUCIUILINHE!

Pe3ynbrarsl o0yueHuns @®opmupyemas | Ilpumeu
KoMIIeTeHIus (¢ aHue
yKa3aHHEM
Koy1a)
3HaHus 3HaTh: cofepaKAHUE IPOLECCOB CAMOOPTaHU3ALUU U OK- 7

camMo00pa30BaHMsl, X 0COOEHHOCTEH M TEXHOJIOTHH pean3aliy,
UCXOJIs M3 LIEJICH COBEPIICHCTBOBAHUS ITPOdeccnoHaIbHON
JIeSITeNbHOCTU.

3HaTh: XapakKTepUCTMKM N MEXaHW3Mbl NPOLLECCOB
CcaMopa3BnUTUA U caMmopeann3aunn TIMYHOCTHU;

3HaTh: OCHOBbI U MEXaHWU3Mbl YNpaBneHns BpeMeHeM (Tanm-
MEHEeAXMEHT).

3HaTh: CTPOEHHE NTPOKAPHOT, aKAPHOT, 3yKapuoT; (PyHKINOHATIBHEIE OIIK-3
O0COOEHHOCTH MHKPOOPTaHHU3MOB pa3HBIX THIIOB, HX OOMeEH
BEIIECTB M OCOOCHHOCTH aJalTaliid K YCIOBUSIM OKpY)Karomen
Cpefbl.

YMmenus YMeTh: IUIaHUPOBATh LENH U YCTaHABIUBATH IPUOPUTETHI IPU OK- 7
BBIOOpE CIIOCOOOB NMPHHSATHUS PEILICHUH C yY€TOM YCIIOBHM, CPE/ICTB,
JUYHOCTHBIX  BO3MOXKHOCTEM UM  BPEMEHHOH  NEpCHEKTUBBHI
JIOCTIIKEHUS; OCYILECTBICHUS AEATEIbHOCTH.

YMeTb:  caMOCTOSTEAbHO  CTPOMTH  IPOLECC  OBIAACHUA
nHdopmarneri, OTOOpaHHOM W CTPYKTYPHPOBaHHOM  JuIsi
BBINOIHEHUS TPO(eCCHOHATBEHON AESTENEHOCTH.

VYMeTh: peann3oBbiBaTh JIMYHOCTHbIE CMNOCOBOHOCTMH,
TBOPYECKUI NOTEHUMan B pa3fnyHbIX BUAAX AeATeNIbHOCTA 1
coumarnbHbIX OOLLIHOCTAX;

YMmerh: pacnpenesifitTb  3aJa4d B NPodeCCHOHATBLHOM
JAeATeJbHOCTH Ha 0JIT0-, CPe/iHe- U KPATKOCPOYHbIE.

YMmers: IIPOBOJUTH muddepeHnnanbHY0 OKPACKy OIIK-3
MHUKPOOPTaHU3MOB, OIPEACNATh MPOXYKTHI METaboiIM3Ma pa3HbIX
rpymi MUKPOOPTraHU3MOB, aHAJIU3UPOBATh pe3yIbTaThl

OHOXUMUYECKUX MECTOAOB UCCICAOBAHNA MUKPOOPTaHU3Ma U Ha UX
OCHOBC I/I,HGHTI/I(l)I/IHI/IpOBaTL MHKPOOPTraHUu3MbI 10 poaa.

Bnanenus Bnagers: npuemamMu caMOpa3BUTHUS U caMOpeaTn3aluu B OK-7
(HaBbIKH / npoecCHOHaIBbHON M APYTUX cepax IesaTeTbHOCTH;
OIIBIT BrnanmeTs: nmprueMaMu IOCTAaHOBKH IIeJIel B IPOQeCcCHOHATBHOM

NIESITETBHOCTH) | JEATEIEHOCTH, IUTAHUPOBAHUS, METOIaMU ¥ HHCTPYMEHTaAMU
BEITIOJTHCHUST KOHKPETHBIX 3a]1a4;

BrnanmeTs: KynbTypol MBIIIICHUS, CIIOCOOHOCTBIO K BOCIPHUSTHIO,
aHanu3y, 0000IIeHNIO HH(OpPMAIIHHU, TIOCTAHOBKE LIENIU U BEIOOPY
ImyTel e€ JOCTHKEHUS.

Brnanerts: HAaBBIKAMH MEepPBUYHON UICHTUQHKALIT OIIK-3
MHUKPOOPTaHU3MOB.

OK- 7 - crtocoGHOCTBIO K CAMOOPTaHU3AIMK B CaMOO0Opa30BaHUIO;

OIIK-3 - cmocoOHOCThIO TOHMMATh 0a30BbIE TMPEACTABICHHUS O Pa3HOOOpa3uu
OMOJIOTMYECKUX OOBEKTOB, 3HA4YCHHE OMOpa3HOOOpa3usi JyIsi YCTOWYMBOCTH OHoOChepHI,
CIIOCOOHOCTBIO  HUCIIOJIB30BaTh ~ METOJABI  HAOMIONEHUS,  ONMUCAHMS,  HWACHTH(UKALINH,
KJaccu(ukanuu, KyJdTbTUBUPOBAHUS OMOJIOTHIECKUX OOBEKTOB.

2. lleab 1 MeCTO IMCHUILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

Jucrunmuna « MUKpOOHOIOTHSI, BUPYCOJIOTHS) OTHOCUTCS K 0a30BOM YacCTH.




[Tpu ounoii popme 0OyueHHUs TUCIUILUIMHA U3ydaeTcsl Ha 3 Kypca B 5 ceMecTpe, O9HO-
3a0uHOM (hopme - B 6 cemecTpe, 3a09HOM hopMe — B 5 ceMecTpe.

llenpto  OCBOEHHS  AMCUUILIMHBI  «MHKPOOHOJOTHSA, BHUPYCOJOTHUS»  SIBISETCS
dbopMupOoBaHHE Yy CTYICHTOB IMPEJICTaBICHUH 00 YpOBHSX OpraHu3aluu, CTPOCHUU U
(GYHKIMOHUPOBAHUY MUKPOOPTaHU3MOB, OCHOBHBIX HAIPABICHUIX UX UCIOJIb30BAHMUS.

B nponecce uzyueHuss aucummiuHel « MUKpOOUOIOTHS, BUPYCOJIOTHSAY, OOydarorecs
JOJDKHBI  MCIIOJIb30BaTh, 00Oramarb M CHCTEMAaTU3UpOBaTh (DyHIaMEHTAJIbHbIE 3HAHUS IO
LUTOJIOTUH, OMOXUMUH, MOJIEKYIIpHOI Ouonoruu. M3yuenue 3Toro mnpeamera sSBISETCS OYEHb
BaXHBIM JUIsi (OPMUPOBAHUS HAyYHOTO MHUPOBO33PEHHUS CHEIUAINCTa OHOJOTUYECKOTO
HanpapieHuss. CTyIeHTbl JOJDKHBI MMOJIYYUTh MPAaKTUYECKUE HABBIKU A7 paboThl ¢ mprubopaMu
1 000pyI0BaHHEM, UCIIOJIB3YEMBIMH B PA3IMUHBIX OTPACIISIX HAYKHU U TPOU3BOJICTBA — OMOJIOTHH,
XUMHH, MEIUIHMHBI, (apMakoJOTHUHU U CEJIbCKOro Xo3diicTBa. BocmurarenbHoe 3amaya Kypca
«MukpoOUOIIOTHSsl, BHPYCOJIOTHSD CBSI3aHO C €ro pojibld B (QOPMUPOBAHUU HAyYHO-
MaTepUaIMCTUYECKOT0O MHUPOBO33PEHHUS, IO3HABATEIbLHONM AaKTUBHOCTH CTYJIEHTOB, a TaKXke
oOuieil M HSKOJIOTHYECKON KYIBTYphl JMYHOCTH, OCMBICICHHOIO BOCHPHUSTHS MHOrooOpasus
KUBOTO MUpPa U €ro 3HaYEHHE JUIs CYIECTBOBaHUS OHOChephl KaK I00aIbHON IKOCHCTEMBI.

Jlis OCBOEHHMSI NUCHUIUIMHBI HEOOXOIMMBI KOMIIETEHIMH, C(HOPMUPOBAHHBIE B paMKax
W3y4eHUS CIEAYIOMNX AUCHMIUIMH: 00las OHOJOTHs, LUTOJIOTHS, OpraHUYecKas XHUMHS,
MOJIEKYIIsIpHasi OMOJIOTHS, TEHETUKA U CEJIEKIIHS, SKOJIOTHSL.

OcBoeHue KOMMETCHIMH AUCHUIUIUHBI HEOOXOMUMBI I M3Yy4eHHs]  CIETYIOUIUX
JTUCHMIUIMH: BBEIEHHWE B OMOTEXHOJOTHIO, OMOMOHUTOPUHI U OuorectupoBaHus. OCHOBBI
T€HHOW MHEXEHEPHUU.

3. Conepxkanue padoyeil nporpamMmbl (00beM TUCHHUILUIUHBI, TUIIBI M BUAbI Y4eOHBIX
3aHATHI, y4eOHO-MeTOAUYeCKoe o0ecneueHre CaMOCTOATEIbHO padoThl 00y4arouIUXCs)

Coneprxanue paboueit mporpaMmbl npeactanieHo B [Ipmnoxenun Ne 1.

4. ®oH/1 OLIEHOYHBIX CPEACTB M0 IUCHUIINHE
4.1. IlepeyeHb KOMIIETEHUMH ¢ YKa3aHUEM 3TaNoB UX (popMUpPOBaHMS B Mpolecce
0CBOeHHsI 00pa3oBaTe/ibHOM NporpaMmbl. OnucaHue MoKa3aresed U KpuTepuen
OlleHMBAHHUS KOMIIETEeHINI HA Pa3JIMYHBIX 3TANaX UX ()OPMHPOBAHMS, ONIUCAHME IIKAJI
OlleHUBAHUS

Kox u popmynuposka komneteHiuu OK- 7 - cnocOOHOCTBIO K CaMOOPraHHU3aIluu U

caM000pa30BaHUIO
Oran [Tnanupyemble pe3ynsTaThl O0OydeHUsI Kpurtepuu olieHUBaHUS PE3yabTaTOB O0YICHHUS
(YpoBeHB) (TIoKa3arenu JOCTHKCHUS 3aaHHOTO YPOBHS
OCBOCHUS OCBOCHHS KOMIICTCHIIUH) «He3zauteno» «3auTeHO»
KOMTICTCHIIUU
[lepBelii 5Tan | 3HaTh: cofepKaHUE MIPOLECCOB s O10
(YpoBeHB) CaMOOPTraHU3alNU U CaMO00Pa30BaHUs, UX O6bem 3Hanun | O6bem 3HaHUN

0COOCHHOCTEH U TEXHOIOTUH peann3anu,
HCXOAs U3 1ieJiel COBEPILIEHCTBOBAHUS

oueHuBaeTca Ha 59 u | oueHuBaeTca ot 60

Huxe 6annoB ot | go 110 6annos ot
npodeccroHanbHON AesATeNbHOCTH. Tpebyembix Tpebyembix
3HaTb: XapaKTepPUCTUKN U MEXAHU3MBI
npoLeccoB caMopas3BUTUSA U 011 030 1 30
camopeanu3auuu fIMYHOCTH;
3HaTh: OCHOBbI U MexaHu3Mmbl yripaenexnusa | He 3maer conepxanue | JleMoHCTpUpYeT B
BpPEMEHEM (TaM-MEHEOXMEHT). MPOLIECCOB LEIOM  BEpHOE, C
CaMOOpraHu3anu )5 HEKOTOPBIM
CaMOO6pa3OBaHI/IH, ux KOJIM4YE€CTBOM
0co0eHHOCTEMH 1 | HETOYHOCTEMH i
TGXHOJIOI‘I/Iﬁ pcanmzanun OIHI/I6OK, 3HAHUC

JUIA OCBOCHUA

OCHOBHBIX TPOLECCOB
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nHdopMary B 00IaCTH | CAMOOPTaHU3ALMU |
MHUKPOOHOIOTHH u | camooOpa3oBaHMsI, HX
BHPYCOIOTHU 0COOCHHOCTEH u
TEXHOJIOTUH
peanu3anuu JUIst
OCBOCHUS
nHpopmarn B
obnactu
MHUKPOOHOIOTHH u
BUPYCOJIOTUH
Bropoii sTan | YMeTh: IUIaHUPOBaTh LENHM M yCTaHABIUBATH s 010
(YpoBeHB) TPHOPHTETEI IPH BEIOOpE cnoco69B NPUHATHA ["§ELem yMeHnin | Obbem yMeHnit
PCLICHII € y4CTOM  yCIOBHH,  CPCIACTB, | o) onpnBaetca Ha 59 u | ouenmsaeTcs oT 60
JIUYHOCTHBIX  BO3MOXKHOCTEH M BPEMEHHOH | we  Ganmo  oT | go 110 Gannoe oT
TIEPCTICKTHBLL  IOCTIKCHHS;  OCYWIECTBICHUS | rpafyemblx Tpe6yembix
JIeSATEIILHOCTH.
VMETh: CaMOCTOSTENBHO CTPOMThL  TIPOLIECC ang O30 u 30
oBNaicHUsT HMHGOPMAIUCH, OTOOpaHHOU U 1. He ymeer | 1. Ha
CTPYKTYpHPOBaHHOI s BBEIMOMHeHns: | IWIAHUPOBaTh LEIM U | YIOBIETBOPUTEIHHOM
po(eCCHOHAIBHON ESITEIbHOCTH. YyCTaHABIIUBATh yposHe yMeeT
YMeTh: pearnu3oBbIBaTh JIMYHOCTHbIE TIPUOPUTETHI IpU | IUTAaHUPOBATh LEIH M
CNocobHOCTM, TBOPYECKUI NOTEHLMan B BBIOOpE CrI0COOOB | YCTAHABIHMBATE
pas3nuyHbIX BUAax AeATenbHOCTU U NPUHATHA  PCUICHUH  C | TIPHOPHTETHI 1pu
coumnanbHbIX 06LL|,HOCTF|X; ydaeToM yc.]'IOBPIfI, BLI60pe crroco0oB
YmeTs: pacnpenenasitb 3a1a4uu B | CPENCTB, JHMYHOCTHBIX | NPUHSTHS pEUICHUH C
npoecCHOHAJIBLHON  1eATEeJbHOCTH Ha | BO3MOXXHOCTEH " | ydeToM YCIIOBHIA,
J10JIT0-, CpeiHe- U KPAaTKOCPOYHbIE. BpeMeHHOfI CpeACTB, JTUYHOCTHBIX
TIEPCIICKTUBBI BO3MOXHOCTEH u
JIOCTYDKEHUS IpU | BPEMEHHOH
IIPOBE/ICHUN TIEPCIICKTUBBI
MHUKPOOHOIOTHYECKUX JIOCTYKEHUS pu
HCCIEOBaHUH. IIPOBE/ICHUN
2. He YMEET | MUKPOOHOIOTHYECKUX
CaMOCTOSITEIBHO HCCIEOBaHUH.
CTPOUTH mpouecc | 2. Ymeer
OBJIAJICHUS CaMOCTOSITEIIBHO
nHpopmarue, CTpOUTH mpouecc
0TOOpaHHO U | OBJNAJCHUS
CTPYKTYpUPOBaHHON 115 | nH(popMarue,
BBINOTHEHUS oToOpaHHON u
npodeccnoHaIbHON CTPYKTYPUPOBaHHOMI
JIeITeIIbHOCTH (pu | s BBINOTHEHUS
OCBOCHHUH JIUCIHIUIMHBI | PO(eccCnoHaIbHON
«Muxpobuonorus, JIeITeNIbHOCTH  (1IpH
BUPYCOJIOTHUS»). OCBOCHHHA
3. He yMeeT | AUCLUILIHHEIL
pacnpenejsitb 3agaum | « MuxpoOHOIOTHS,
B Npo(decCHOHANBHON | BHPYCOIOTHSY).
JeAITeJIbHOCTH Ha | 3. Ha
JAOJIT0-, CpegHe- M | YIOBJICTBOPUTEIHEHOM
KPaTKOCPOYHBIE; YpOBHE yMeeT
4. He ymeer pacnpenesiTh
peanu3oBbiBaTb 3aga4u B
TBOPYECKUN npodgeccnoHATbHON
noteHuuarn B AesITeJILHOCTH Ha
pa3nuyHbIX BUAax A0NIT0-, CpeaHe- W
OeATernbHOCTN U KPaTKOCPOYHBIE;
counanbHbIX 4. Ha
obLLHoCTAX. YIIOBJIETBOPUTEIIEHOM
YPOBHE yM€eT
peanu3oBbiBaTb
TBOpYECKUiA
norteHuuarn B




pa3nuyHbIX BUAAx
OeATernbHOCTN U
coumarnbHbIX
06LLHOCTAX.
Tperunit 3ran | BnageTrs: npueMaMu caMopa3BUTHS U s OO0
(YpoBeHB) caMopealu3anuy B Mpo)eCCUOHATBHON U Ob6beM 3HaHun | O6bem 3HaHUN
Ipyrux cepax NesTeTbHOCTH; oueHmBaeTcs Ha 59 n | oueHmnBaeTca Ha 59
Brianers: mpuemMaMy IOCTaHOBKY LIEJICH B HUXxe 6annoB oOT | U HUXe OannoB oOT
npoecCnoHaIbHON IESITENIHOCTH, Tpebyembix TpebyeMbIx
IJIaHUPOBAHUS, METOAAMH U UHCTPYMEHTaMU s O30 u 30
BBINOJHEHNUS] KOHKPETHBIX 3a]1a4; 1. He pnaneer | 1.Ha
Braners: KYIBTYpOi MBIIUICHAS, | pppemamu VIIOBJIETBOPUTEIIEHOM
CIOCOOHOCTBIO K BOCIIPHSATHIO,  AaHAJIN3Y, CaMopasBHUTHS u | ypoBHe BIIaTEET
00001IeHnI0 HHPOpMALUH, TTOCTAHOBKE LEIN camopeanu3aLum B | mpuemamu
¥ BBIOOPY TIyTeil €€ JTOCTHKCHNS. . npo)ecCHOHABHOW M | CaMOpPa3BUTHS u
JIPYTUX cepax | camopeanuzanuu B
JIeSATETIbHOCTH. npoecCHOHaIbHON |
2. He BIAACET | APYrUX cdepax
IpUeMaMu TIOCTaHOBKH | JEATEIbHOCTH.
nenei B | 2. Ha
npoeccnoHaIbHON VIIOBJIETBOPUTEIIEHOM
JIeITeIILHOCTH, YpOBHE BIIaJIceT
TUTAHUPOBAHUS, pueMaMu
MeTofaMu U | IOCTAaHOBKM IieNeil B
HHCTPYMEHTaMHU npodeccnoHaIbHON
BBINOTHEHUS JIeSITeIILHOCTH,
KOHKpPETHBIX 3a1ad (B | IUNIAHUPOBAHUS,
obnactu METofaMu u
MHUKPOOHOIOTHH U | HHCTpYMEHTaMHU
BUPYCOJIOTHH). BBINOTHEHUS
3. He BJIaJiceT | KOHKPETHBIX 3aja4 (B
KyIBTYPOH  MBIIUICHHUS, | 00IacTH
CIOCOOHOCTBIO K | MHUKpOOMOIIOTHU u
BOCIIPUSITHIO, aHANN3Y, | BUPYCOJIOTHH).
00001eHHI0 3 Ha
nHpopmarmy, YIIOBJIETBOPUTEIIEHOM
IIOCTAaHOBKE  LENH U | ypOBHE BIIaJIceT
BEIOODY myTeil e€ | KylmbsTypoi
JIOCTHKEHHSI. MBIIIJICHUS,
CIOCOOHOCTBIO K
BOCIIPUSTHIO,
aHaymu3y, 00O0OLICHHIO
nHpopmarmy,
MIOCTaHOBKE IMEIH |
BEIOOpY — myTed  eé
JIOCTHKEHHSI.

Kox u dopmynuposka rxommereHmuu OIIK- 3 - crmocoOHOCTHIO MOHMMAaTh 0a30BBIC
MPEACTABIICHUS] O Pa3HOOOpa3uu OMOJOTHYECKHUX OOBEKTOB, 3HAUCHHE OMOpa3HOOOpaszws I
YCTOWYUBOCTH OHOC(hEphl, CIMOCOOHOCTHIO HCIOJIB30BaTh METOJbI HAOIONACHMS, OIHCAHMS,
uJeHTU(DUKAITNY, KITacCU(UKAIINH, KYTFTUBUPOBAHUS OHMOJIOTHYECKUX 0OBEKTOB

Oran [Tnanupyemble pe3ynsraTsl 00ydeHUs Kpurepun orieHuBaHus pe3ylIbTaToB 00y4EHHs
(YpoBeHB) (TTOKa3aTeNN JOCTIDKEHHS 33JaHHOTO YPOBHS
OCBOCHHUS OCBOCHUSI KOMIICTEHIINH) «He3aureHo» «3auTeHO»
KOMIIETEHIIUU
IepBblif 3Tan | 3HATh: CTPOEHUE IPOKAPUOT, AKAPHOT, s OO0




(YpoBeHB)

9YKAapHOT; QYyHKIMOHAIEHBIE 0COOCHHOCTH
MHUKpPOOPTaHU3MOB Pa3HbIX TUIIOB, UX OOMEH
BEIIECTB U 0COOCHHOCTH aJanTannuy K
YCIOBUSIM OKPYXKAIOLIEH CPEeAbl.

O6bem 3HaHUN
oueHuBaeTca Ha 59 un

O6bem 3HaHUN
oueHnBaeTcsa oT 60

HUxe 6Gannos ot | go 110 6annos ot
TpebyeMbix TpebyeMbix

mist O30 u 30
He 3maer ctpoenue | [leMoHCTpupyer B
IIPOKApHOT, aKapuoT, | LeJIOM  BEpPHOE, C
JYKapHoT; HEKOTOPBIM
(byHKIII/IOHaHLHLIG KOJIMYECTBOM
0COOEHHOCTH HETOYHOCTEMH i
MHKPOOPraHUu3MOB OHII/I6OK, 3HAHUA O
Ppa3HbIX THIIOB, ux CTPOCHUHN IIPOKAPUOT,
oboMeH BEILIECTB U | aKapuoT,  DYKapHoT,
OCO6€HHOCTI/I ajganrtranuu (byHKIII/IOHaHLHLIX
K YCI0BUAM OCO6€HHOCTHX
OKpYXKaloIIel Cpebl. MUKpPOOpPTraHU3MOB

pasHbIX THIOB, WX
o0OMeHE BEILIECTB U
0COOEHHOCTAX
aZlanTalnuu K
YCIIOBHSAM
OKPYXaIOIIeH Cpesibl.

Bropoii sTan
(YpoBeHB)

VYMmers:  mpoBomuTh I depeHIHaIbHY0
OKpacKy  MHUKpDOOPTaHH3MOB,  ONPEIEIATh
NPOAYKTHl ~ METa0OMM3Ma  pasHbIX  TPYII
MHUKPOOPTaHU3MOB, aHaJIM3UPOBATH
Ppe3yIIbTaThl OMOXMMHYECKUX METO/IOB
HCCIIENOBAaHMSl MMKPOOpraHM3Ma W Ha HX
OCHOBE HAECHTU(HUIMPOBATE MHUKPOOPTaHU3MBI

JI0 poza.

s OO

O6bem 3HaHUN
oueHuBaeTca Ha 59 un

O6bem 3HaHUN
oueHmBaeTcsa Ha 59

HWXe  6GannoB  OT | U HuXe GannoB oT
TpebyeMbix TpebyeMbix

mist O30 u 30
He ymeer mnposoxuts | Ha
QG PepeHINATEHYIO YIOBICTBOPUTEIHHOM
OKpackKy YpOBHE ymeer
MHUKPOOPTaHU3MOB, CaMOCTOSITEIIBHO
ONpPEIENATh  TPOAYKTHI | MPOBOAUTH
MeTabonu3sMa  pasHbIX | TUPPEpCHIHNATEHYIO
TPy OKpackKy
MHUKPOOPTaHU3MOB, MHUKPOOPTaHU3MOB,
aHAJIM3UPOBATh OIPEICTATh
pEe3yIBTaThI TIPOIYKTHI
OMOXMMHUYIECCKHUX MeTabonm3Ma pa3HbIX
METOJIOB  MCCIICIOBAHUSI | TPYIIIT
MUKPOOpPTaHW3Ma ¥ Ha | MHKPOOPTaHU3MOB,
nux OCHOBE | aHAJIM3UPOBATH
UACHTH(DHUITUPOBATH pEe3yIBTaThI
MUKPOOPTAaHU3MBI  JIO | OMOXUMHYECKUX
porna. METO/IOB

HCCIICIOBAHUS

MHUKPOOpPTaHH3Ma |
Ha nux OCHOBE
UICHTUQHITIPOBATH
MHUKPOOPTaHU3MBI JI0
porna.

Tperuit aTan
(YpoBeHB)

Bnaners: HaBBIKAMU MIEPBUYHOM
UACHTH(DUKAIIA MUKPOOPTaHU3MOB.

s OO

O6bem 3HaHUN
oueHuBaeTca Ha 59 un

O6bem 3HaHUN
oueHmBaeTcsa Ha 59

HMUXe 6GannoB  OT | U HUXe 6annos oT
TpebyeMbix TpebyeMbix

mist O30 u 30
He Bnameer wnaBbikamu | Ha
HepBH‘IHOfI YAOBJICTBOPUTCIIBHOM
I/II[GHTI/Iq)I/IKaIII/II/I YPOBHE Bj1agceTr
MHKpPOOPIraHU3MOB. HaBbIKaMU




MepPBUYHON
UACHTH(DUKAITIH
MUKPOOPTaHU3MOB.

Kputepusmu onieHnBaHus SBISIOTCS Oallibl, KOTOPbIE BBICTABISIOTCS MIPENoaBaresiemM 3a
BUJIBI JICATEIIBHOCTH (OICHOYHBIE CpEACTBA) IO WTOTaM H3Y4eHHUs MOAyJe (pazaenoB
JUCHMIUIMHBI), TEPEYUCICHHBIX B PpEUTHHI-IJIAHE JUCHMIUIMHBI: TEKYIIUH KOHTPOJIb —
MakcuMyM 50 GatoB; pyOeKHBIN KOHTPOJIb — MakcuMyM S50 GajioB, MOOIIPHUTENIbHBIC 0aTbl —
MakcumyMm 10).

[Ixanbl OIlEHUBAHUA:
3auTeHo — oT 60 10 110 peiiTuHroBBIX Oay0B (BKiIOUast 10 moompuTeIbHbIX 0aJIOB),
He3auTeHOo — oT 0 10 59 peUTHHTOBBIX 0aJIOB.

Kputepusmu oneHuBaHUS YpPOBHS OCBOCHHME JMCUUIUIMHBI CTYICHTaMH 3a0YHOTO U
OYHO-3a0YHOTO OTJICJICHUS SIBJSIOTCS OLEHKU, KOTOpBIE BBICTABIAIOTCS IIPENOAaBaTesieM 3a
BUJIBl JESTEIBHOCTH (OLEHOYHBIE CPEJCTBA) MO WTOTaM HU3YyYEHHUS pa3JesioB AUCIMILTUHBL.
JlomyckoM K 3adeTy SBJSIETCS BBINOJHEHHE BCEX J1abOpaToOpHBIX paboT (¢ 00s3aTeIIbHBIM
MIPOXOXKJIEHUEM TPOBEpPKU pabouell TeTpaau MpernojaBaTesieM), BBICTYIJICHHME C JOKIaJIOM,
BBITIOJIHEHU U TECTUPOBAaHUS HE MeHe, yeM Ha 35% OT MaKCHMaJbHOTO KOJIMUYeCTBa OAIOB.

[Ixanbel OIlEHUBAHUA:

e «HE3auTE€HO» - CTYIEHT HE OCBOWJI MPOTpaMMy ITUCIHIUIMHBI, KOMIUIEKCHOE 3a/laHue
BBINIOJIHEHO MeHee, ueM Ha 50%;

e  «3aUTEHO» - CTYACHT OCBOWJ MPOrpaMMy AUCHMILIMHBI, KOMIUIEKCHOE 3a/laHUe BBITIOJIHEHO
ooiee, ueM Ha 51%.

4.2. TunoBble KOHTPOJIbHBIE 32IAHUS UJIM UHbIE MATEPHUAJIbI, HE00OX0AMMbIe /IJIsl OLlEHKH
3HAHUI, YMeHUIi, HABBIKOB U ONbITA [1eSITeIbHOCTH, XapAKTEePU3YIOLIUX 3TANbI
¢GopMupoBaHus KOMIIETEHIIUI B Mpolecce OCBOEHUsI 00pa30BaTeIbHOM MPOrpPaMMbl.
MeToauveckue MaTepuaJibl, ONpeaeJsolue NPoueaypbl OleHNBAHUS 3HAHUIN, YMEHU,
HABBIKOB U ONBITA AeATEJbLHOCTH, XapaKTePHU3YIOIIMX 3Tanbl (popMuUpoBaHus

KOMIIeTCHIIU I
Orarnsl Pesynbrarsl 00yueHuns Komnerenuus OLeHOYHbIE CPEACTBA
OCBOEHHUS
1-ii sTan 3HaTh: cofepaKaHUE MPOLECCOB CAMOOPTaHU3ALUU U OK- 7 Joxnan, TecTupoBaHue,
3HaHus camMo00pa30BaHusl, UX 0COOEHHOCTEN M TEXHOIOTHIA KOHTpOJIbHAS pabora,
peanu3anuy, UCXOs U3 leJel COBEPIICHCTBOBAHUS KOMILIEKCHAs pabora,
po(eCCHOHATIBLHON ESITENIbHOCTH. IIpoBEpKa paboueii
3HaTh: XapaKTepPUCTUKN N MEXaHU3MbI TeTpagu
npoueccoB caMopa3BnTna U camopeannsauuum
JINYHOCTH;
3HaTh: OCHOBbI U MEXaHWU3Mbl YrpaBneHus
BpEMEHEM (TaNM-MEHEAXMEHT).
3HaTh: CTPOEHHE IPOKAPUOT, AKAPHOT, DYKApHUOT; OIIK-3 KonTponsnas pabora,
(YHKIIOHAIBbHBIE OCOOCHHOCTH MHKPOOPIaHH3MOB KOMILIEKCHAs pabora
pasHBIX THIIOB, UX OOMEH BEUIECTB M OCOOCHHOCTH TECTHUPOBaHMUE, IPOBEPKa
aJjanTalyy K YCIOBHUSIM OKPY)KAIOLIEH CpeJbl. paboueii TeTpaiy,
UHAUBUAYAIBHBIA OIIPOC
2- sTan VYMeTb: IUIaHUpPOBaTh LENIM M YCTAHABIMBATh OK- 7 WnauBuayanbHbI onpoc;
YMmenus NIPUOPUTETHl IIpH  BHIOOpPE CHOCOOOB NPHHATHS IIpOBEpKa paboueii
pelIeHnit ¢ y4eTOM YCJIOBHMH, CPEACTB, TUUYHOCTHBIX TeTpaay, UTOTOBOE
BO3MOXKHOCTEM! M BPEMEHHOM  MEPCIEKTHBBI KOMIUIEKCHOE  3a/laHue,
JIOCTHIKEHUS; OCYILECTBICHUS AEATEIbHOCTH. TECTUPOBaHUE, AOKIIA],.
YMeTb:  CaMOCTOSITENBHO  CTPOUTH  IPOLECC
oBiajgeHust  MH(pOpMAaIHeEH, oTOOpaHHOH |
CTPYKTYPUpPOBaHHOI IS BBITIOTHEHUS
Ipo()eCCHOHATILHON IESITEIbHOCTH.
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VYMeTh: peanv3oBbiBaTh MIMYHOCTHbIE
CMocobHOCTM, TBOPYECKMI NOTEHLManN B
pasnunyHbIX BUAAxX OEeATENbHOCTU U
coumarnbHbIX OOLLIHOCTAX;

Ymern: pacnpenesiTh 3ajga4u B
npogeccHOHAIILHONH [1esiTeJILHOCTH Ha JA0JIro-,
cpefHe- U KPAaTKOCPOYHBIE.

YMeTs: mpoBOAUTH AU (GEPEHIMATBHYIO OKPacKy OIIK-3 WnauBuayanbHbI onpoc,
MUKPOOPTraHU3MOB, OIpENETATh TIPOTYKTHI IIpoBEpKa paboueii
MeTabonu3Ma pasHbIX TPYNI MHKPOOPTaHW3MOB, TeTpagd, TECTUPOBAHUE,
AQHAJIM3UPOBATh  PE3YNIBTATH OMOXMMHYECKUX KOHTpOJIbHAS pabora;
METOJIOB UCCIEJOBaHUA MUKPOOPraHM3Ma M Ha HX KOMILIEKCHOE 3a/laHHeE.
OCHOBE HIEHTU(HUIMPOBATE MHUKPOOPTAHH3MBI JIO
poxa.
3-ii oTan Bnaners: npuemamu caMopa3BUTHUS U OK-7 NHauBuayanbHBIH,
Brnanets camopeanu3alyy B IpopecCHOHANBHOM 1 Ipyrux OIIpoc; MpoBepKa padoueit
HaBBIKAMH | cdepax IesaTeIbHOCTH; TeTpajy, TECTUPOBAHUE,
Brnaners: nmpueMaMu NOCTaHOBKU IieTel B MOATOTOBKA JOKJIaAa

poecCnOHaIbHON AESTENFHOCTH, IUTAHUPOBAHNS,
METOIaMH ¥ HHCTPYMEHTAMH BBITTOTHEHNUS
KOHKPETHBIX 3a]1a4;

Brraners: KynbTypoli MBIIUIEHHS, CIOCOOHOCTBIO K
BOCIIPUSITHIO, aHAJIN3Y, 0000IIeHHI0 HH(OPMALIHH,
TIOCTaHOBKE LIEJIN M BBIOOPY ITyTel €€ TOCTHKEHHSI.

Braners: HaBBIKAMHU TIEPBUYHON HIACHTHU(HKAIINN OIIK-3 WnauBuayansbHbI onpoc,
MUKPOOPTaHU3MOB. IIpoBEpKa paboueii
TeTpajgyd; TECTUPOBAHUE,
KOMILIEKCHOE 3a/laHHE.

N —

© NN bW
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18

21

4.3 PeTHHI-IJIaH AUCHUIIJIAHLI
PeliTuHr-nnan IMCHUIIIIMHBI PEJCTABIICH B MPUIIOKEHUH 2.

Bonpocbl KOHTPOJIBLHOH PadoOTHI
[Tpenmet mukpooOuonorus. 3anaun. OCHOBHBIC pa3/ieibl M HAIPABIICHUS.
Kparkast ucropust pa3BUTHsI MUKpOOUOJIIOTHH. BKiag pycCKUX M COBETCKMX YYEHBIX B
pa3BUTHE ATON HAYKHU.
Pa3mepsl MUKPOOPraHU3MOB.
OTnMuuTenbHbIC TPU3HAKU apXeil, OaKTepUidl U SyKapuid.
MecTornoioxeHrne MpoKapuoT B CUCTEME KUBOM MPUPO/IBL.
Mopdomorus 6GakTepuid.
XUMHUYECKUNA COCTAB KJIECTOK MPOKAPHOT.
CrpoeHue OakTepuaibHOM KIETKH.
Krnerounas crenka 6akrepuii. Oxpacka no ['pamy.

. Hamo6omoueunpie cTpyKTyphl OaKTepHUaIbHON KIETKH.
11.
12.
13.
14.

[IpuaaTku ¥ MOBEPXHOCTHBIE CTPYKTYPhI OAKTEpUATLHON KIIETKH
JIBrokeHue GakTepuii.

[{uromnazmarnyeckas MemMOpaHa.

[luTormmazma KIETKH.

. Hykneoun u ero opranuzamusi.
16.
17.

BxroueHust 6akrepruanbHON KIICTKH.
Crnopsl u ciopoo6pazoBanue. [Ipyrue Buasl quddepeHnnanyu 6akTepuaaTbHON KICTKH.

. MuKpocKkonuyeckue rpuobl Kak 00bEKThl MUKPOOHOJIOTHH.
19.
20.

Bupycel. O6mue cBoiicTBa, MOphOJIOTHS, CTPOCHHUE, ADXUTEKTYPa, Pa3MephI.
XUMHUYECKUI COCTAaB BUPYCOB.

. Bupycubie HK.
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22. BzauMojencTBue BUpyca U KJIETOK.

23. Penpoaykuusi BUPYCOB.

24. ITpoucxoxieHne BUPYCOB, UX KilacCH(UKAITHSI.
25. bakrepuodaru. JInzorenus.

26. OHKOTEHHBIE BUPYCHI.

27. Untepdepennus supycoB. MaTepdepoH.

28. Bupouipl ¥ IPUOHBI.

29. PocT 1 pa3MHOXKEHHUE MUKPOOPTaHU3MOB.

30. KynbTBUpOBaHUE MUKPOOPTaHU3MOB.

31. I[lepuonuueckoe KynbTUBUpOBaHUE. Da3bl pOCTa MUKPOOPTraHU3MOB.
32. HenpepbiBHOE KyNbTHBHpOBaHKE. [[puMeHeHEe B OMOTEXHOJIOTHH.
33. CUHXpPOHU3UPOBAHHOE KYJIbTUBHUPOBAHUE.

34. Busibl ”BMEHUYHMBOCTH OAKTEPUA.

35. I'eHbl IPOKAPHUOT.

36. Myranuu y MUKPOOPTraHU3MOB.

37. MyrareHsasie (pakTOphI.

38. ucconmanuu y MUKpOOPTaHU3MOB.

39. I'eneTnueckas peKoMOUHAIUS Y OaKTepuid.

40. Tpancdopmarius.

41. Tpauncaykuusi.

42 . Konrnroramus.

43. [Tna3Muibl OaKTepUid.

44. CeneKiys MUKPOOPraHU3MOB.

IIpuMmep BapuaHTa KOHTPOJIbHOMH PadoTHI:
buner 3
1. Mopdoiorust 6akrepwuii.
2. Penponykiusa PHK-conepkamnx Bupycos.
3. CtpoeHue omnepoHa.

Kpumepuu ouenku (¢ 6annax):

3a OTBETHI HA BOIMPOCHI B OWJIETE CTYIEHT MOXKET MOJy4uTh MakcuMmasibHo 10 Oamios. B
ounere cogepxutcs 3 Bonpoca. OlieHnBaeTCs BECh OTBET Ha BCE BOMPOCHI KOMIUIEKCHO, a HE Ha
OTHEILHEIN U3 HUX.

- 9-10 GanyoB BBHICTABISIETCS CTYACHTY, €CJIM CTYIEHT Aajl MOJIHbIE, Pa3BEPHYThIE OTBETHI
Ha BCE TEOPETHYECKHE BOMPOCHI OuieTa, MPOJEMOHCTPUPOBAI 3HAHHUE (YHKIHOHATBHBIX
BO3MOXHOCTEH, TEPMUHOJIOTHUH, OCHOBHBIX 3JIEMEHTOB.

- 5-8 GayyIOB BBICTABISETCS CTYACHTY, €CIIU CTYIEHT PACKPbUI B OCHOBHOM TE€OPETUYECKUE
BOIPOCHI, OJTHAKO JOMYIIEHbl HETOYHOCTU B OTPEACICHUN OCHOBHBIX MOHATHH. [Ipu oTBeTe Ha
JOTIOTHUTENIbHBIE  BOMPOCHI  JIOMYIIeHbl HeOoyibliue HeTouyHOCTH. [Ipu  BhINMONTHEHHH
MPAKTUYECKOM YacTH pabOThI TOMYIIEHBI HECYIIECTBEHHbIE OIINOKH;

- 3-4 Ganna BBICTABISIETCS CTYIEHTY, €CIM HpPH OTBETE Ha TEOPETHUYECKHE BOIPOCHI
CTYACHTOM JOMYILEHO HECKOJbKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHMM OCHOBHBIX MOHSATHH.
Jloruka u monmHOTa OTBETa CTPANAIOT 3aMETHBIMH HM3bsHAMHU. 3aMEeTHBI NMpoOeibl B 3HAHUHU
OCHOBHBIX MeT0/0B. Teopernueckue BONPOCHI B IEJIOM H3JIOKEHBI JIOCTaTOYHO, HO C
MpoIyckaMu mMarepuana. MiMeroTcs npuHIUIMaibHble OIIMOKH B JIOTHKE TOCTPOEHHUS OTBETA Ha
BOIIPOC.

- 1-2 Oamna BBICTABISETCS CTYIEHTY, €CIM OTBET CTYACHT IUIOXO OpHUEHTHpPYETCS B
BOIIPOCE, IOMYCKAET rpyOble OIIHOKH.

Jns  CTyneHTOB 3a0YHOTO W OYHO-3a04YHOTO OTIEJICHUM JaHHBIA BHJ KOHTPOJIS

(muceMEHHas KOHTPOJIbHAS pab0oTa) HE MPETYCMOTPEH.
12



N —

© NN bW

©

15

18

21

33

45

BOIIpOCbI AJIs MOATOTOBKU K MIMCbMEHHOMY KOMIVIEKCHOMY 3aIaHUIO

[Tpenmer mukpooOuomorus. 3anaun. OCHOBHBIC pa3/ieibl M HAIPABIICHUS.

Kparkas ucropust pa3BuTHsI MUKpOOHOIoTHH. BKiIa pycCKUX M COBETCKMX YYEHBIX B
pa3BUTHE ATON HAYKHU.

OTnuuuTenpHble MPU3HAKU MPOKAPUOTHUECKON M 3YKAPUOTUYECKON KIIETKH.
Mopdomorus 6GakTepuid.

CrpoeHue OakTepuanbHOM KIETKH.

Krnerounas crenka 6akrepuii. Oxpacka no ['pamy.

Hano6o10ueunbie cTpyKTyphl OaKTepUaTbHON KIETKH.

[IpunaTku U MTOBEPXHOCTHBIE CTPYKTYPhl OaKTepraibHOU KIETKH

JIBokeHue GakTepuii.

. luTonnazmaTrnyeckas MeMOpaHa.
I1.
12.
13.
14.

[luTormmazma KIETKH.
Hykneoun u ero opranuzanusi.
BxroueHnst 6akrepruaabHON KIICTKH.

Crnopsl u ciopoo6pazoBanue. [Ipyrue Buapl quddepeHnnanu 6akTepuaaibHON KICTKH.

. MuKkpockonuyeckue rpuobl Kak 00bEeKThl MUKPOOHOJIOTHH.
16.
17.

OnHOKJIETOYHBIE BOJAOPOCIIH.
[Ipocreitmue.

. Bupycel. O6mue cBoiictBa, MOpGOJIOTHS, CTPOCHUE, apXUTEKTYpa, pPa3Mephl.
19.
20.

XUMHUYECKU COCTAaB BUPYCOB.
Bupycueie HK.

. BzaumopeiictBue BuUpyca u KJIE€TOK.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.

Penpoaykuus Bupycos.

[IpoucxoxaeHne BUPYCOB, UX KilacCU(pUKaIUS.

bakrepuodaru. JInzorenus.

OHKOTeHHbIE BUPYCHI.

HNutepdepentus supycoB. MaTepdepoH.

Bupouas! 1 npruoHsI.

PocT 1 pazMHOKEHHE MUKPOOPTaHU3MOB.

KynsTuBHpOBaHUE MUKPOOPTaHU3MOB.

[lepuoanueckoe KynpTUBUpOBaHUe. Pa3bl pOCTa MUKPOOPTaHU3MOB.
HenpepriBHOe KynbTHBUpOBaHue. [IpuMeHeHre B OMOTEXHONIOTHH.
CHHXpOHU3UPOBAHHOE KYJIbTUBHPOBAHUE.

. Buyibl u3aMeHunBOCTH GakTepwHii.
34,
35.
36.
37.
38.
39.
40.
41.
42,
43,
44,

['enbI pokapuoT.

MyTaium y MUKpOOPTaHU3MOB.
MyrareHHbie (haKkTOPBHI.

Jluccouuanuu y MUKpOOPTraHU3MOB.
I'eneTnyeckas pekoMOMHAIMS Y OAKTEPUIA.
Tpancdopmarims.

Tpancaykius.

Konrbroramus.

[Tna3mMubl 6akTepuid.

Cenexuus MUKpOOPTraHU3MOB.
Oco0OeHHOCTH MeTaboIM3Ma Y MUKPOOPTaHU3MOB.

. @epMeHThl MUKPOOPTraHU3MOB.
46.
47.
48.

MexaHu3M peryasinuu oOMeHa BELeCTB.
Tunel cymecTBoOBaHUs OaKTEpHUi.
Pa3noo0pasue cnoco6oB u hopm nuTaHus y OaKTepuid.
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49.
50.
51.
52.
. CriocoObl mosTy4eHust JHEPTUU MUKPOOPTraHU3MaMU U ITyTU €€ TpaHC(hopMalH.
54.
55.
56.
57.
58.

53

59.
60.

61

65.

66.
67.

68.

69.

70.

71.
72.
73.
74.
75.
76.

77.

78.
79.
80.
81.

82.
83.
84.
85.
86.
87.

88.

[TocTymuieHne SK30r€HHBIX BEIIECTB B KIIETKY.
VlcTOYyHMKY MUTaHUSL Y MUKPOOPTaHU3MOB.
Meta0oii3M NMUTATENbHBIX BEIIECTB.
buonoruyeckoe okuciIeHHE U €r0 0COOEHHOCTH.

VYriepoiHoe NTUTaHUE MUKPOOPTaHU3MOB.

A30THOE MUTaHHE Y MUKPOOPTraHU3MOB.

Pons AT® B nporiecce MeTabosi3ma U CrocoObl e 00pa3oBaHuUs.

Asrotpodnas pukcamus CO,.

[uxn ApHona. 3HaueHue B MeTaboau3me. Hammune n QyHKIIMOHUPOBAHUE Y PA3IUYHBIX
MHUKPOOPTaHU3MOB .

[ukn KaneBuna-baccama. Haimune 3Toro nukia y pa3iidHbiX MUKPOOPTaHU3MOB.
Hcnonp3zoBanue MukpoopranuzmaMu C; COCIUHEHUH ISl TUTAHUA.

. Ucnonib3oBanue MukpoopranuzmMamMu C, COeTMHEHUMN U1l MUTAHUS.
62.
63.
64.

buocuHTe3 aMMHOKHUCIIOT M apOMAaTUYECKUX KUCIOT MUKPOOPTraHU3MaMH.

buocuHTe3 HU3KOMONIEKYISPHBIX COCAMHEHU MUKPOOPTraHU3MaMHU.

A30T atMocdephl Kak HICTOUHUK a30THOTO MUTAHUS JUII MUKPOOPTraHU3MOB. MexaHu3m
a30T¢UKCAIMH, 3HAUEHUE 3TOTO Ipoliecca B MPUPOJIE.

CBOOOIHOKUBYIIIHE B TTOYBE a30TO(PUKCUPYIOITUE OAKTEPUH M MX XapAKTEPUCTUKH.
3Ha4yeHHe STUX MUKPOOPTraHU3MOB B NMPUPOJE MUKPOOPTraHU3MOB.

KnybenbkoBbie OakTepuun. PacnpocTpanenue B mpupojie ¥ X 3HaYECHHUE.

Bbposxenus. OCHOBHBIE IPYIIBI MUKPOOPIaHU3MOB, BBI3bIBAIOIINE OpOKEHHUE.
Cucremaruka 6poxxenns mo B. M. [llanmonmHukoBy.

I'exco3oaudocdarHplii MyTh - MyTh COPAKUBAHUS YIIIEBOJOB MUKPOOPTaHU3MAMM.
Hanuuue u GyHKIIMOHUPOBAHKE ATOTO MyTH Y MUKPOOPTaHU3MOB. 3HAYECHHUE.
3HaueHue rekco3zoMoHodochaTHOTO MyTH cOpakuBaHus yriieBo10B. Hamuuue n
(GYHKIMOHUPOBAHUE ATHX MyTEHl Y MUKPOOPTaHU3MOB. 3HaUCHUE.

MomnouHoKucI0€ OposkeHHEe. XapaKTepUCTUKa MUKPOOPTaHU3MOB. XUMH3M. [TpoayKThI
OpOKCHHSI.

[IpakTHueckoe UCMOIb30BAaHUE MOJIOYHOKHUCIIOTO OpPOKEHHUS.

[TIponmmonoBoe Oposxenue. Bo3oynurenu, XuMu3M, MPOAYKThI OpOKECHHS.
[IpakTrueckoe UCMONb30BAaHUE POTUOHOBOTO OPOKEHUSI.

CrniuproBoe OpokeHrne. MUKpOOPraHu3Mbl, XUMU3M, NPOTYKThI OPOKEHUSI.
[IpakTrueckoe UCIOIb30BAHUE CITUPTOBOTO OPOKEHUSI.

MacnsHo-kucnoe OpoxeHrue. MUKpOOPraHU3MbI, BBI3BIBAIOIINE 3TOT MPOIECC. XUMH3M,
MPOJYKTHI OPOIKEHUS.

AtneroHOOyTHIIOBOE OpOoKeHHEe. MUKPOOPTraHU3Mbl, XUMH3M, TTPOTYKTHI OPOKEHUSI.
JIByx(ha3HOCTH OpOKEHUSI.

[IpakTHueckoe UCIONIb30BAaHUE MACIISHO-KUCIIOTO OpPOKEHHUS.

I'omoarnerarHOE OpOKEHHE.

MypaBbHHO-KHCIIOE OPOKEHHE.

AHa’poOHbIE MUKPOOPTaHU3MBbI, Pa3pylIAIOINe KIETYaTKy. XapaKTepUCTHKA 3TOTO
npoliecca, 3Ha4eHHe.

BbposkeHne neKTMHOBBIX BellecTB. XMMH3M poliecca, 3HaYeHHe 3TOTo Mpoliecca.
AnaspobHas amMoHu(puKalusa. MUKPOOPraHU3Mbl, XUMHU3M, 3HAUCHUE.

AnpobOHOE pIXaHHE MTPH YCBOCHUHM OPraHHUYECKHUX CyOCTPAaToB.

Huxn Kpebea.

Jp1xaTenbHas Lenb.

OxucieHre OpraHnyecKux BellecTB (KCUIaH, TUTHUH, KpaxMall, IeKTHH, YIJIEBOJA0PO/IbI,
KHUPbI) MUKPOOPTaHU3MaMH.

AdpoOHbBIE MUKPOOPTaHU3MBI, Pa3pyLIAIONINe KIETYaTKy. XapaKTepUCTUKU

MUKpPOOPraHU3MOB U UX 3HaY€HHE B MpUpoJe. XUMHU3M IpolLecca.
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89. AspoOHas amMoHuUKaIMsa. XUMHU3M Ipoliecca. 3HaYCHHE B IPUPOJIC

90. AMMoHU]UKAIUSI MOYEBUHBI.

91. HenosiHOE OKUCIICHUE XUMHYECKUX CYOCTPATOB, OCYIIECTBIIEMOE MUKPOOPTaHHU3MaMH.
3Ha4yeHue B IPUPOJIE.

92. YkcycHOKHCIIbIE OakTepun. XUMHU3M YKCYCHOKHUCIIOTO OposkeHus. [IpoayKThi,
oOpa3yroruecs Mmpu mporiecce.

93. IlonyyeHne JMMOHHON U JPYTHUX OPraHUYECKUX KUCIIOT.

94. IIpakTHYeCKOE MCIOJIb30BAaHNE YKCYCHOKHCIIOTO OPOYKECHHMS.

95. AHa’poOHOE JBIXaHHE KaK CIIOCOO0 MOJIYYCHUS SHEPTUU. XapaKTep MUKPOOPTaHU3MOB.
XHWMU3M MPOLIECCOB.

96. MetaHoBoe OpoxeHHEe U MeTaHOOpa3yrolre 0akTepruu. 3HAUCHHUE B TIPUPOJIC.

97. lenutpudukamnus. XuMHU3M Iporiecca. XapaKTePUCTUKA MUKPOOPTaHU3MOB U UX
3HA4YEHHE B MPUPOJIE.

98. JlecynbaTamus. XapakTepUCTUKH MUKPOOPTaHU3MOB, METa00JIM3M U UX 3HAUYCHUE B
pHUpoIe.

99. ®ymapaTHO€ JIbIXaHHUE.

100. KapOonarHoe npixanue.

101. XeMocHuHTE3. XeMOJUTOTPO(PHBIE MUKPOOPTaHU3MBbI 0COOCHHOCTH
KOHCTPYKTUBHBIX U DHEPreTUYECKUX MpolieccoB. PacnpocTpanenue B pupoje U ux
3HAYEHHUE.

102. Hurpuduxkamnus, daszsr nponecca. XapakTepuCTUKH MUKPOOPTAaHU3MOB M MX
3HAYEHUE B IPUPOEC

103. Kenezobakrepun, xapakrepructuka. OcoOeHHOCTH MeTaboIHM3Ma.
Pacnipoctpanenue B mpupo/ie U 3HaYeHHE

104. Cepobakrepun, nx xapakrepuctuka. OcCOOCHHOCTH MeTaboIM3Ma.
Pacnipoctpanenue B mpupo/ie U 3HaYeHHE

105. Bonoponnsie 6akrepun

106. OKucieHrne OKUCH yriepojia

107. dotoTpodHbIe OAKTEPUH.

108. Crpoenue (pOTOCHHTETUUYECKOTO ammapara 3yO0aKTepui.

109. bakrepuanbHblii POTOCHHTE3 C BBIJICIICHHEM U 0€3 BBIJCICHHUS KUCIOPO/Ia.
Hcnonb30BaHue SHEPTUU CBETA rajio OaKTEepHUsIMHU.

110. OcCHOBHBIC U BCTIOMOTATEIbHbBIC MTUTMEHTHI (POTOCHHTE3UPYIONTUX OaKTepHUH.
Cocras, (hyHKIUS U UX pOJib B (DOTOCUHTE3E.

111. Mexanusmbl poTocuHTE3A.

112. JleticTBre GU3MUCCKUX U (PUBUKO-XUMHIECKUX (PaKTOPOB HA MUKPOOPTaHU3MBI

113. JleficTBre XUMHUUYECKUX (DAKTOPOB HA MHUKPOOPTaHU3MBI

114. Crepunuzanus, KOHCEpBUPOBAHKE, BBICYIIIUBAHUE

115. ®opMbl B3aMMOOTHOIIIEHUH MUKPOOPTaHU3MOB MEX Ty COOOH U C BHICITUMHU
OpraHu3MaMu.

116. B3anmMooTHOIIEHHIT MUKPOOPTaHU3MOB C PACTCHUSIMH.

117. buocuHTe3 aHTHOMOTHKOB MUKPOOPTraHU3MaMH, MPAKTUYECKOE UCITOJIH30BaHHE.

118. Knaccudukarus aHTHOMOTHKOB.

119. MexaHu3MbI 1efiCTBUST aHTHOMOTHKOB.

120. TeTpanuKkInHOBBIE aHTUOMOTHKH, CIIEKTP UX JACUCTBUS, MMOTYICHUE 1
MIPUMEHEHHUS.

121. [Mernmmmmuabl. XuMuueckoe crpoenue. [lomycunreTnyeckuii crnocoo
MOJTyYEHHUSI.

122. YCTOWYNBOCTH MUKPOOPTAaHU3MOB K aHTHOMOTHKAM U JICKAPCTBEHHBIM
npenaparam. R-hakropsl.

123. ®opMBbI B3aUMOOTHOIIIEHUI MUKPOOPTaHU3MOB C dKUBOTHBIMHU U YEJIOBEKOM.

124. [TaroreHHbIE MUKPOOPTaHU3MBI.
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125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.

@DakTophl MATOTEHHOCTHU U BUPYJIEHTHOCTH MHUKPOOPTraHU3MOB.
VYyactue MUKPOOPraHU3MOB B KPYTOBOPOTE a30Ta B MIPHUPOJIE.
Yyactue MUKPOOPraHU3MOB B KPYTOBOPOTE YyIiiepo/ia B IPUPOIE.
VYyactue MUKPOOPraHU3MOB B KPYTOBOPOTE CEPhI B MIPUPOJIE.
Yyactue MUKpOOpPraHu3MoB B KpyroBopote (ocdopa B mpupo/e.
MuxkpoOHnbie MmecTroobuTanus. OyHKIMH MUKPOOPTraHU3MOB B MPUPOJIE
MuxkpoOuonoruueckas OUUCTKa CTOYHBIX BOJT

[IpoMbIIIeHHOE UCTIOIb30BaHNE MUKPOOPIaHU3MOB
HaponHoxo3s1iiCTBEHHO€ 3HaY€HHEe MUKPOOHOIOTHH

[TpoGiieMa MPOUCXOKICHUS U IBOJIOLUY KU3HU

Cucremaruka MUKpOOpranu3mMoB. OO0IIue TOHATHS

CucreMaruka npoKapuoT

BapuaHT KoMIIeKCHOM PadoThI

YACTD 1. IIpu BeINOJHEHUH 3aJaHUH ATOM YaCTH HEOOXOAMMO U3 MPEIJIOKECHHBIX BAPHAHTOB

OTBETOB BBIOPATh OJIUH BEPHBIH.
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1. Merona muddepeHnnanbHOM OKpacKH,
OCHOBaHHBIN Ha HAJIMYUH U 0COOCHHOCTSIX
cocTaBa KJIETOYHOW CTEHKH, pa3padoTaH:
A) A. Ban JleBeHTyKOM

b) X. I'pamom

B) P. Koxom

I') JI. [Tactepom

2. Kakue nuToreHeTH4eCKue/MOJISKYIISIPHBIC
0COOEHHOCTH OTJIMYAIOT MPOKAPUOT OT
SYKapuoT

A) Hanmu4Ke eUHCTBEHHOTO PEIUIMKOHA

b) manuune rucToHoB

B) nuneiinas ¢popma xpomocomuoit JJTHK
I') nanmmuue otnensubix PHK-mommmMepas
g cuare3a PHK

3. KieTouHOM CTEHKH HE MMEIOT:
a) aKTHHOMHUIICTHI

0) GarusIBI

B) MHKOILJIA3MBbI

') PUKKETCHUU

1) XJTaMUIAA

4. HazoBuTe mMpHU3HAK MEMOPAaHHBIX
JIUTIAIOB apXed, KOTOPBIH 0OBEIUHSIET UX C
YaCThIO JIUTIUIOB OaKTepHii:

a) MOJICKYJIbI JIMTIUJIOB apXer coaepxKaT
JIBOMHBIE CBS3U.

0) NIMKaHOBBIM OCTOB CBsI3bIBaeTCs PB-1,3-
JIMKO3UIHOM CBS3bIO;

B) JIMIIUJIBI apXEH COJIEPIKAT MPOCTYIO
3(UPHYIO CBS3b;

I') B COCTaB JIMITHJIOB apXe BXOJUT OCTATOK
[IUIEpOoJIa.

5. Bueknerounas ¢gopma Bupyca
Ha3bIBACTCH. ..

A) BUpHOH

b) Bupoun

B) npuon

I') BubpuoHn

6. ['eneTnueckas pekoMOUHAIIHS,
00ycI0oBICHHBIEC TIEpEHOCOM (harom
¢parmenToB JIHK HaswiBaercs. ..
A) KOHBIOTAITUSA

b) tpancopmanms

B) tpancaykius

I') kpoccunTOBED

7. B xakyro ¢azy pocta pa3BUTHSA

HaOTFOaeTCsl MaKCUMAJIbHAsI CKOPOCTh
JeTICHHsT KJIETOK HaOIroIaeTcs?

A) nar-¢aza

b) nor-daza

B) cranmmonapnas daza

I') paza BeDKUBaHUS

8. IlepeHoc MoJieKyn BelecTBa yepes
MeMOpaHy, He COTPSKEHHBIN C BCTPEUHBIM
WM COIMYTCTBYIOIUM MEPEMEIIEHUEM
MOJIEKYIT IPYTUX BEIECTB Ha3bIBACTCHA. . .
A) aHTHTIOPT

b) cumnopr

B) yaunopr

I') HanpaBneHHBIN TPAHCTIOPT

9. Ilpu rerepodepMeHTaTUBHOM
MOJIOYHOKHCIIOM OpOXXEHHH caxapa
npeoOpas3yroTcs B MUPYBAT MO MyTH:

A) TuKoIM3a

b) nenrozodocharnomy mytu

B) keronezokcudocdormokoHaTHOMY ITyTH
I') Kpebea

10. ITpornecc Paznoxxenus OenkoB
MHKpPOOpPraHU3MaMHU Ha3bIBACTCS:
A) amMoHUUKAITHS

b) auTpudukanms

B) nerpananus

I') accummsiust

11. IIpu HaM4Ke BBICOKUX KOHIIEHTPALIHI
OpraHMYeCcKHX BEUIECTB B CpPeJIe pacTyT:
A) aykcoTpodbl

b) omurorpodm

B) xonmmoTpodsr

I') mutoTpodsr

12. Kako#i TeMnepaTrypHblil AMana3oH
SBJIIETCS ONTUMAJIbHBIM I Pa3BUTHUSA
MCUXPOPHIBHBIX MUKPOOPTaHU3MOB?
A) 15-25°C

b) 10-20°C

B) 0-10°C

I') 5-12°C



YACTD 2. [Ipu BBINOTHEHUHN 3aJaHUI ATOM YacTU HEOOXOJIUMO M3 MPEIJIOKEHHBIX BapUAHTOB
OTBETOB BBIOpAaTh HECKOJBKO BEPHBIX OTBETOB, HAWTH COOTBETCTBUE, BMHUCATh HEIOCTAIOIIUNA
DJEMEHT WIH JaTh OJHOCIIOKHBII OTBET

1. I'paMIioo)KUTENbHBIC OAKTEPUH XapaKTEPU3YIOTCH. ..

A) HanmuYKMeM MepUIUIa3MaTUYeCKOro MPOCTPAHCTBA

b) HanmnuneM TeWX0eBBIX KUCIOT B COCTABE KICTOYHON CTEHKU

B) noBbIIeHHON TPOHUIIAEMOCTHIO KJIIETOYHOM CTEHKH 32 CYET BHIMBIBAHUS JIMITHJIOB CIUPTOM
I') HanmMume MHOTOCIIOMHOTO TENTUIOTIIMKaHA

2. Kakue 13 nepeurcaeHHbIX YTBEPKICHUN XapaKTepU3YIOT aHTHOMOTUK DPUTPOMUIIUH?
A) oTHOCSTCS K OeTa-TaKTaMHBIM COETUHEHUSIM

b) oTHOCHTCS K KJTaccy MakpOJIUI0B

B) monaBnsier cunTe3 OenKoB

I') mogaBnsieT cUHTE3 KICTOYHOM CTEHKU

J1) moaBisieT CHHTE3 MyPUHOB U MUPUMHIMHOB

3. Kakue MHUKpOOPraHu3Mbl HE OTHOCSITCS K IIPOKAPUOTaM U CIIOCOOHBI K OKCUTEHHOMY
(hoTOCHHTERY:

A) Leuconostoc  b) Nostoc

B) Anabaena I') Chloronema

M) Spirogyra

4. K MUKpOOpraHusMam, ClloCOOHBIM PacTH B TEMHOTE Ha MUHEPAJILHOW NMUTATEIILHOU cpesie, He
coJiep Kallieil OpraHuku, OTHOCSITCA. . .

A) BOAOpOHBIC OaKTEPHH

b) nenurpudukarops

B) cepobakrepun

I') meTritoTpO GBI

5. IlpeumymniecTBa OakTepHii Kak 0ObEKTOB OMOTEXHOJIOTUH COCTOSIT B TOM, UTO:

a) OMOCHHTETHUYECKUH armapar 0akTepuid BCera Mo3BoJIsieT 03 JOTIOJHUTEIbHBIX H3MEHECHUN
BCTPaMBaTh YEIIOBEUYECKUE TEHBI ISl TIOJTYUEHHS] PEKOMOWHAHTHBIX OCJIKOB;

0) cBO¥iCTBa HOBOTO IITAMMA-TIPOIYIIEHTA HE U3MEHSIOTCS U HE TEPSFOTCS Ha MPOTSHKEHUU
JUTUTEIILHOTO BPEMEHH B MPOIIECCE €r0 HEMPEPHIBHOTO KYJIbTUBHPOBAHUS;

B) 3 peKkTUBHBIC TPUPOIHBIE MPOTYIICHTHI, KaK MTPABHJIO, HE YYBCTBUTEIBHBI K BUPYCaM H
MOJIABJISIOT PAa3BUTHE OMITOPTYHUCTUYCCKUX OaKTepHUii-3arpsi3HUTEICH;

I') COYETaHHE UHTCHCUBHOCTH MTPUPOCTA OMOMACCHI 1 OMOCHHTETHYECKON aKTUBHOCTH
MO3BOJISIET MOJTyYaTh ropasio 0oJIbIle MPOAYKTa Ha SAMHHUILY CyOCcTpara, YeM MpH
UCITIOJIb30BAHUN PACTUTEIBHBIX WIIH )KUBOTHBIX OMOOOBEKTOB.

1) OaKTepuu — MPUPOTHBIC IPOIYIIEHTHl MHOTHX CIIOKHBIX JIJISl XAMHUYECKOTO CHHTE3a BEIIECTB,
TaKUX KaK aHTHOMOTHUKU U BUTAMUHBI.

6. YKaXuTe, COOTBETCTBYET (+) MJIM HE COOTBETCTBYET (-), YKa3aHHBIN MO InppamMu
XapaKTePUCTUKH OAKTEPUSIM U TPUOBI.

[Tpusnaku: 1) ecThb A1p0, OTACIECHO OT IIUTOIUIa3MbI 000JIOUKOM; 2) €CTh BHBI-CaIPOTPO(HI; 3)
ecTb BUIBI (GOTTPOdBI; 4) UIsI HEKOTOPHIX BUAOB XapaKTEPEH CUMOHMO3 C PACTCHHUSIMU; 5)
CIIOCOOHBI K HEOTPAaHHYEHHOMY POCTY

1 2 3 4 5

bakrepun

1§57 (3331




7 . CootHecuTe Mexay coO0i 3a001€BaHNE U BBI3BIBAIOIIUIN €0 IMaTOTEH.

3aboieBaHue ITatoren:

1. JIam6amo03 A. Bacillus anthracis
2. Cubupckas s3Ba b. Yersinia pestis

3. Ty6epkynes B. Giardia intestinalis
4. byboHHas yyma I Mycobacterium

8. CooTHecHTe MEX Ty COO0N MUKPOOPTaHU3M U €Tr0 U300pakeHHE.
3. Saccharomyces cerevisiae
4. Escherichia coli

1. Ebolavirus
2. Paramecium caudatum

9. YcraHOBHUTE COOTBETCTBUE MEXTy KOHEUHBIMHU MpoaykTaMu (1 u T.71.), mojlyyaeMbIMHU B
Pa3IMYHBIX OMOTEXHOJIOTHUECKUX MPOU3BOJICTBAX U YUACTBYIOIIMMHU B HUX MUKPOOPraHU3MaMHU

(AuTn):

KoHneunblil mpoayKT OMOTEXHOJOTHIECKOTO
npoiiecca

MuKpoopraHu3Msl

1. 6eMKOBO-BUTAMHUHHBIE KOHIICHTPATHI
2. aruaoprvH;

3. HUTparuH

4. cubupesi3sBeHHasi BaKIIMHA

A) MOJIOYHOKHUCIIBIE OaKTePUU
b) Ganumis

B) npoxoku

I') kmyOeHbKOBBIC OaKTEpPHH

10. YcTaHoBHUTE MPUHAUICKHOCTh POJIa MUKPOOPTaHU3Ma U ero 00Jiee BBICIIUM TaKCOHOM.

Pon

dunym

1) Streptococcus
2) Treponema

3) Rickettsia

4) Micobacterium

A) Actinobacteria
b) Spirochaetes
B) Firmicutes

I') Proteobacteria

11. Ha pucyHku ¢ ommoOKoi n300paxeHa CTPyKTypHas ¢popMysia MypeuHa — OCHOBHOTO
BEIIIECTBA KJIECTOYHOM cTeHKH OakTepuid. HalimuTe ommOKy U ucrpaBbTe ee.

19



https://ru.wikipedia.org/wiki/Giardia_intestinalis
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YACTD 3. JlaitTe pa3BepHYTbI OTBET C MOSICHEHUEM.

1.Haitgute om0k B TPUBEACHHOM TEKCTE. YKKHUTE MPEJIOKEHHUS, B KOTOPBIX OHH CJICJIaHbI,
HCIIPaBBTE U MOSICHUTE.

A) KneTkn MEKpOCKOTTMYECKUX IPUOOB UMEIOT KIIETOYHYIO CTEHKY, COCTOSIIYIO U3 LEJUTIONIO3bI.
b) B xnerkax rpu6oB cunTe3 AT® ocymiecTBiIseTcs B MUTOXOHIPUAX U Iuiactuaax. B) V
rpu0OOB B KIIETKax 3amacaercs rukoreH. I') Mopdonoruuecku opra CriopoHOIIICHHS TpUOOB
pona Aspergillus npencraBieH BeToukaMu, rpuooB poja Penicillium — ronoskamu. J1) Crioco6
MUTaHUS TPUOOB reTepOTPOdHBIN.

20



2. 3anuImTe CXeMy CIIMPTOBOTO OPOIKEHUS.

3. Uto n300paxkeno Ha pucyHke? [logpoOHO onumuTe cTpoeHne U PyHKIIMH BCEX YUACTKOB.

Kpumepuu ouenku (¢ 6annax):

B xomIiekcHy 0 paboTy BXOAAT Tpu OJIOKA 3aJaHUI:

1) TrectoBas yacThb ¢ BeIOOpoM 1 BepHoro otBeta. OniennBaercs B 6 6amioB (mo 0,5 Ganna
3a BEpPHBIM OTBET Ha 1 Bompoc).

2) TecToBas 4acTh C YCIIO)KHEHHBIMU BOIIPOCaMH (BbIOOP HECKOJIBKUX MPABUIBHBIX
BapHaHTOB OTBETA, HAXOXK/IEHHE MTPABMIIBHOIO COOTHOUIEHHS], OTBET HA BOIIPOC B BUJI€ OJIHOTO
TepmMuHa). MakcuManbHO€ KostmdecTBo 6amioB 14 (o 0,5 6amwtoB 3a 1 mpaBWIIbHBIN OTBET HA
TECTOBYIO YacTh U 1o 1 Gayuty 3a OTBET, TPeOYIOUIN aTh OTPEEIICHHE / TI0100paTh
MIPaBUJIbHBINA TEPMUH).

3) Kkparkuii oTBET Ha BOMPOCHI (3 Bompoca). OLeHUBAIOTCS aHAIOTUYHO KOHTPOJIBHOM
pabore. MakcuMallbHOE KOJIM4YeCcTBO OayioB — 10.

Kpumepuu ouenxu ona cmyoenmos 030 u 30:
JIJ1sl CTYACHTOB OYHO-3a049HOTO OTJICJICHUS JaHHas paboTa sBIsIeTCS UTOTOBOM. [lyst

MTOJTYYCHHMS 3a4eTa CTYACHTY HeoOXoIMMo HaOparh He MeHee 15 GaioB.

TecTupoBaHue MO JUCHUIITUHE
«MuKpoOno10rusi, BUPYCOJIOT UsD)

Tect mo Teme «Ctpoenune u MOp(oJiorusi 6GaKTepuin

HazBanue Gakrepuit dopma Pacnonoxxenne
1.Meningococcusneisseria a. Map [.omnHOYHOE
2. Nitrobacterwinogradskyi 0. HmwmmnTtp II.momapuoe

3. Plectridiumpectinivorum B. 3Buras II1.1terrouxoit
4. Desuifovibriodesulfuricans I'V. rpynmoit

5. Thiobacillusdenitrificans

Tect mo Teme «Bupycbn»

1. Obsa3amenvHbIMU KOMNOHEHMAMU BUPYCHOU YaCmUYybl A61AI0MCH
A) IHK u PHK, b) IHK wim PHK , B) cynepkancunnbie 6enku, I') kancuaasie 6enku, /1)
munuel, E) pubocomsr, XK) murmna u KryTUkH.

2. Bmopas enympuxnemounas ¢aza npooyKmusHo20 Yukia 8upycos 8Kiouaem
A) camocOopky BupycHbIX yacTull, b) BctpauBanue BupycHoit JJHK B reHom xo3smHa, B)
JIOKaJIbHOE pa3pylieHrue 000104UeK KIETKU X03auHa, ') perumkaruio u Tpancisiuio HK, 1)
BBIXOJ] M3 KJIETKH BUPYCHBIX YacTHll, E) Onocunte3 BupycHoro 6enka, JX) pazneBanue BUpyCHOH
Y4acTHIhI, 3) aOCOpOIMI0 BUPyCa Ha KIETKE XO3sIMHA.

3. Jlaiime onpedenenue supozenuu.

Tect no Teme «I'eHeTHKA M KYJIbTHBHPOBAHHE MUKPOOPTAHM3MOB)
1. K mymayusm Muxpoop2aHuzmos omuocamcs
A) nosiBneHre HOBOTO MPU3HAKA MPU U3MEHEHUH T'eHa
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b) nosiBieHre HOBOTO MpHU3HAKa IPU U3MEHEHUH XPOMOCOMBI
B) npu nucconmanuu
I') o6pazoBanue u nepenoc F-dakropa
J1) cuHTEe3 OAaKTEPUOIIMHOB
E) o6pazoBanue u nepenoc R-daxropa
2. Memoo comamuueckoti 2ubpuouzayuu UCHOab3YIOMCA
A) niis ceneknuu 6aKTepuid
b) nnia yeunenus npoAyKTUBHOCTH MPOMBIIIICHHBIX IITAMMOB
B) mns pekomOunainuu 6akrepuit
I') nnst koHTpOJs (hakTOpa MATOTEHHOCTH y OaKTepuit
J1) nnst KoHBIOTAITUU
E) nns tpancaykiun
3. Yucmas kynomypa MuKpoop2aHu3mos
A) B KOTOpO¥# TIpeo01aatoT MPEACTAaBUTEIN OJHONU (PU3UOTOTUUECKOMN TPYIIITHI
b) motoMcTBO OHOM KIETKH MUKPOOpPraHU3Ma
B) KynbTypbl ¢ OJJMHAKOBBIMU MUIIEBBIMU TOTPEOHOCTIMU
I') KynbTypbl, OJy4EHHBIE B PE3yJIbTaTe MyTalluu

Tect Mo Teme «AHAIPOOHOE IBIXaHHE»
1. Bakmepuu cnocobmvie k pymapamuomy ovixanuio (Kuweunvie baxmepuu)
a XeMOJIUTOABTOTPOQBI
0 XeMOOpraHoaBTOTPOPHI
I' XeMOOPIraHOTeTePOTPOBI
11 GOTOMUTOABTOTPOQBI
e dhoToauTOoreTepoTpOodHI
X (hoTOOpPraHoaBTOTPO(DHI
3 ¢poToopraHoreTepoTpodbI
2. AccumunayuoHuas HUmpampeoyKyus
A) cBszana ¢ cuaTe30M ATD
b) He cBa3ana ¢ cuatezom ATD
B) uyBcTBUTENBHA K O,
I') He uyBcTBUTENBHA K O,
) dyakuronupyet nonHas {119
E) dynkmmonupyer ykopouennas 119
7K) koHEUHBIN MPOAYKT BBIACIACTCS Y KIETKU
3) KOHEUYHBIH MPOIYKT BXOAUT B COCTAB KJIETOUYHBIX KOMIIOHEHTOB

Tect mo Teme «IKOJIOTHSI MUKPOOPTaHU3MOB)
1.IIpu xaxoii memnepamype °C npoucxooum anabuo3 MuKpoopeaHumos
A)0-10; b)30; B)-100; I')-140; J1)-170; E)-190
2. Ocmonpomexmopul - gewecmaa, cCunmesupyemvle MUKpOOP2aHUIMamu O
A) npucnocoOieHust K THIPOCTATUYECKOMY AaBJICHUIO CPE/Ibl
b) yckopenus mpoOHUKHOBEHUS BELIECTB
B) npucnoco6nenns kK 0CMOTHYECKOMY COCTOSIHUIO CPEJIbI
I') ypaBHOBeIMBaHMSI KOHIICHTPAIMH cojiei 1o 00e ctopons! L[ITM
3. Dnexkmpuyecmeo 8vl3vigaem
A) myTanuun
b) anekTponu3 KOMIOHEHTOB KIETKU
B) Beienenue Termna
I')bakreputiuaasiii 3¢ dexr
J1) pacxoxJieHre XpOMOCOMBI

4. Cesasviearom amuHHble 2PYNNbl AMUHOKUCTIOM U 8bl3bl8alom 2ubens baxkmeputi
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A) 3eneHka

b) popmansaerua
B) neBomunierri
I') xnop

Py0exHoe TecTupoBanue
1. K xakomMy THIy CyIlI€CTBOBAaHHUS OTHOCSTCS OOJIBIIMHCTBO THOHOBBIE OAKTEPUU?
A) XeMOMTOABTOTPOdBI
b) doronuroaBTOTpO GBI
B) xemoopranorerepotpodsl
I') poroopranorerepoTpods
2. IlepeHoc MoJIeKy/ BEIIECTBA Yepe3 MeMOpaHy, He CONPSKCHHBIN C BCTPEUYHBIM WJTH
COITYTCTBYIOIIIMM MEPEMEIICHUEM MOJIEKY/ IPYTHUX BEIIECTB HAa3bIBACTCA. . .
A) aHTHTIOPT
b) cumnopr
B) yaunopr
I') HanpaBneHHBIN TPAaHCTIOPT
3. Bo3OynuTensaMu MaciassHOKUCIOTO OpOKEHHUS SIBIISIOTCA. . .
A) Clostridium
b) Saccharomyces
B) Lactobacterium
I') Bacillus
4. B pe3ynbrare HEIUKINUECKOTO (HochOopUInpOBaHUs B MPOLECCE aHOKCUTEHHOTO
(boToCcHHTE3a KOHEUYHBIM aKI[ENTOPOM «BBIOMTOT0» ANIEKTPOHA SBISETCH. . .
A) xucmopos
b) HAJ"
B) uuroxpom ¢
I') cynbdar

5. Kakoii epMeHT HE ydacTBYeT B JIETOKCUKAIIUHA 00OPa30BaBIIIETOCS B KJICTKE OaKTepUid

CYMEpOKCHA U MPOIYKTOB €ro AUCMYyTaluu?
A) cynepokcuaIucMyTas3a
b) mporeasa
B) nmepokcunaza
I') karanaza
6. IIpu yuactuu kakux OakTepuil mporekaeT BTopas (paza HuTpudurarum?
A) Nitrosomonas
b) Nitrobacter
B) Arthrobacter
I') Rhizobium
7. Metunotpodsl — MUKPOOPTaHU3MBI:
A) pacuerIsonme METaHoI
b) pacmennstone sTaHo
B) ucnonwsyromue Ci- coenuHeHust
I') ucnone3yronue C,- coeMHEHUS
8. Hurpudumnupyrornue 6akTepun )XKUBYT 3a CUET:
A) OpoxxeHUs
b) okucnenus
B) anaspoOHOTrO NBIXaHMs
I') xemocuHnTe3a
9. Ilpu pymapaTHOM ABIXaHUH 0OpaszyeTcs:
A) dbymapar
b) cyknunar
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B) nakrar
I') nupysar
10. I[TekTHOBOE OPOXKEHUE OCYITIECTBIISIOT:
A) xuIeyHbie OaKTepun
b) knocrpunun
B) azordukcaropsr
I') auTpudukaTopbl

Kpumepuu ouenku (¢ 6annax):

B mnporecce npoxokaeHus Kypca CTYIEHTY MOPEICTOMT MpoWTH 6 TecTupoBaHuid: |
pyoexHoe (mo momynto 2) U 5 TEKylux TecTtoB. PyOexxHoe TecTupoBaHue orieHUBaeTcs B 10
OammoB (mo 1 Oamry 3a Kaxabli TpaBWIbHBIM OTBeT Ha | Bompoc). Tekymue TecTs
OIIEHUBAIOTCS MAaKCUMYM B 5 0aJI0B KaxK/bli (1m0 1 Gayimy 3a mpaBUIIBHBIN OTBET).

J171s OLIEHKH CBOEI TOTOBHOCTH K BBIMOJHEHHIO UTOTOBOIO KOMILJIEKCHOTO 33JaHUS WIIU
JUTsl T0OOpa HeXBaTarONIUX 0a/IOB CTYACHTHI MOTY IMPOUTH TecTUpoBaHue B cucteme Moodle.
Kpumepuu ouenxu ona cmyoenmos 030 u 30:

JIomycKOM CTYA€HTOB OYHO-3a0YHOTO OTJEJIEHUS K BBIMOJIHEHUIO 3au€THOM paboThI
SBJISIETCS MIPOXOKJICHUE TECTOB C pe3yinbratoM 35% OT MakCUMallbHO BO3MOXKHOTO KOJIMYECTBA
0aJIOB HA BCE TECTHI.

Tembl 10KJIa10B 0 Kypcy «MUKpoOOH0JI0TUsI, BUPYCOJIOT HSD»
Bxnan A. BanH JleBeHryka B pa3BUTHE MUKPOOHOJIOTHH.
Bxnan Jlyun [Tacrepa B pa3zBuTHE MUKPOOHOJIOTHH.
Bxnag A. ®nemuHra B pa3BUTHE MUKPOOHOJIOTHH.
Bxnanx P. Koxa B pa3BuTrHe MUKpPOOHOIOTHH.
Bonpoc camo3zapoxaenus ma3zamu @. Penu, JI. Cnannanuanu u Jl.I1acrepa.
[TpoGnembr o6e33apakuBanus u creprwimsanuu. k. Tuanmans, JI. [lactep, k. JIucrep.
Bxnan JI.C. LleHKOBCKOTO B pa3BUTHE MUKPOOHOJIOTHH.
Bxnax C.H. BuHorpaackoro B pa3BUTHE MUKPOOHOJIOTHH.
Bxnaxg B.JI. OMensHCKOTO B pa3BUTHE MUKPOOHOIOTHH.
. Bknang /I.W. IBaHOBCKOTO B pa3BUTHE MUKPOOHOJIOTHH.
. Bkimag B.H. [llanonaukoBa B pa3BUTHE MUKPOOHUOIOTHH.
. Bknag H.A. KpacunsHukoBa B pa3BUTHE MHUKPOOHUOIOTHH.
. Bknag C. KocTpiueBa B pa3BUTHE MUKPOOHUOJIOTHH.
. Bknag .. MeunukoBa pa3BUTHE MHUKPOOHUOIOTHH.
. loxazarenbcTBO OMoxuMuueckoro eauHcTa Mmupa A. Kioiisepa u K. Ban Huub.
. ®unym Crenarchaeota
. ®unym Euryarchaeota
. ®unym Proteobacteria
. ®unym Firmicutes
. ®unym Cyanobacteria
. ®unym Actinobacteria
. ®unym Chlorobi u Chloroflexi
. ®unym Chlamydiae u Spirochaetes

S A A e
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W= OOV WNIWN—O-

Kpumepuu ouenku (¢ 6annax):

[Ipu moaroToBKe AOKIAAa CTYIEHT MOKET UCIOJIB30BaTh PEKOMEHI0BAHHYIO JINTEPATYpY, a
TaKke MPOBEPEHHBbIE HCTOYHUKU MHTepHeTa. CTpyKTypa AOKIaja JIO0JDKHA CKIIAJIbIBATHCA W3
CIIEAYIOIIMX pa3fesioB: KpaTkas Ouorpadusi ydeHoro; ero BKJIaJ B Pa3BUTHE MHUKPOOHOJIOTHH,
OMHCaHHE MPOIIECCOB/SBICHUN, OTKPBITHIX YYEHBIM W HBIHEUIHUN YPOBEHb HCCIETOBAHHOCTH;
nepeyeHb padoT, HAarpaj U Hacjaeausl y4eHOTr0; CIIMCOK MCIOJIb30BAHHON JTUTEPATYpPHI.
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0_%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B9#%D0%9E%D1%82%D0%B4%D0%B5%D0%BB_B10_Cyanobacteria
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0_%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B9#%D0%9E%D1%82%D0%B4%D0%B5%D0%BB_B24_Actinobacteria
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0_%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B9#%D0%9E%D1%82%D0%B4%D0%B5%D0%BB_B11_Chlorobi
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0_%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B9#%D0%9E%D1%82%D0%B4%D0%B5%D0%BB_B16_Chlamydiae
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0_%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B9#%D0%9E%D1%82%D0%B4%D0%B5%D0%BB_B17_Spirochaetes

- 5 Qa/IOB CTYNEHT MOJIyYaeT B cliydae, €CJIM TeMa JOKJIaJl COOTBETCTBYET COJIEPKUMOMY,
JOKJIa]] 0pOPMIIEH C COOTBETCTBUU C TPEOOBAHUSIMH, CTYACHT BBICTYNHJI Mepen ayIuTOpHei,
OTBETUJI Ha 33J]aHHbIE BOIIPOCHI M Y4aCTBOBaJ B IUCKYCCHHU.

- 4 Gamna CTYIEHT IMOJIy4aeT, €l TeMa JIOKJIaJ COOTBETCTBYET COAEPKUMOMY, JTOKJIaj
0(OpMIIEH C COOTBETCTBUU C TPEOOBAHUSAMHU, CTYICHT BBICTYIIUI NIEPE]] ayTUTOPUEH, OTBETUIT Ha
3aJlaHHBIE BONIPOCHI, HO HE Y4aCTBOBAJ B IUCKYCCHHU.

- 3 Qaina CTYIEHT IMOJIy4aeT, eciu TeMa JIOKJIaJ COOTBETCTBYET COAEPKUMOMY, JTOKJIaj
0(OpMIIEH C COOTBETCTBUH C TPEOOBAHUSIMH, CTYACHT BBICTYIHJI Mepes ayTuTOpueH, OAHAKO OH
Ha OTBETUJI Ha 33JaHHbIE BOIPOCHI M HE YYaCTBOBAJI B IUCKYCCHHU.

- 2 Gamna CTyAEHT MOJydYaeT, €Cld OH MOJATrOTOBMJI JIOKJIaJ, HO HE BBICTYNMJ, TOKJIaj]
odopmIieH B Buje pedepara, Tema JI0KIa1a pacKpbiTa MOJHOCTbIO.

- 1 Ganmn cTygeHT mosiydaeT, €clid OH MOJATrOTOBMJI JOKJAJ, HO HE BBICTYNWI, JOKJIa
odopmiieH B Buje pedepara, Tema JI0KIa/ia PaCKphITa He MOJTHOCTHIO.

-0 GasIoB CTYNEHT MOJyYaeT, eCu He MPEeACTaBUI JOKIA.

Kpumepuu ouenxu ona cmyoenmos 030 u 30:
[Ipu moaroToBKe AOKIAAa CTYIEHT MOKET UCIOJB30BaTh PEKOMEHI0BAHHYIO JINTEPATYpY, a
TaK)Ke MPOBEPEHHbIE HCTOYHUKU UHTEPHETA.
«3a4TEHO» BBICTABJISICTCS CTYIEHTY, €CIIM OH BBICTYIHWII MEpeJl ayTIuTOpUei C MOArOTOBICHHBIM
JOKJIaJIOM, OTBETHJI Ha 33aJJaHHbIE BOIIPOCHI U y4acCTBOBATh B TUCKYCCHH.
«HE 3a4TeHO» Oayul BBICTABISETCS CTYIEHTY, €CIM OH HE MPEeA0CTaBWI JOKJIAJ WM €ro
COJIEp’KaHUE HE COOTBETCTBYET TEME.

Onucanue Ja00paTopHbBIX padoT

Pab6ora 1. IlpuroToBiieHHE TpemapaToB XHUBBIX MHUKPOOPraHu3MoB. lIpuroTtoBiieHue
npenaparoB (UKCHPOBAHHBIX M OKpaIleHHBIX KieTok. Okpacka Oakrepuii mo I'pamy. Okxpacka
OaKTepHUAIIbHBIX CIIOP.

B mpouecce BbImoigHEHHs paOOTHI CTYAEHTHI OCBAaMBAIOT METOJMKH IPHUTOTOBICHUS
MPYKU3HEHHBIX TMPENapaToB «pa3AaBlieHHas Karuls», «BUCAYAsl KaIulsh, «OTIEYaTOK», a TaKxke
OKpallleHHBIX TpernapartoB no meroxy I'pama u cnop mo meroaam Oxkemiku u Ilemkosa. st
BBITIOJIHEHUSI PAOOThl CTYACHTHI MCIIOJB3YIOT METOJMYECKHE YKa3zaHUs MUKpOOpPraHU3MOB:
METOJMYCCKUE YKa3aHMs ISl CTyACHTOB Onosiornueckoro ¢akynsrera / Coct. ['puropuamu A.C.
— Yda : PUO baml'V, 2017, xoTopsie pa3aaroTcs Ha BpeMs IPOBEICHUS 3aHITHS.

Konmponvnoe 3aoanue. OCBOUTH METOAMKM OKpAcKW. 3amucarbh KOHCIEKT, BBIMOJIHHUTH
PUCYHKHU U3yYEHHBIX MPENaparTos.

Pabota 2. Oxpacka BKIIFOUEHUH - TTOJIMCAXaPHIOB, BOJIOTUHA M JIUTIHIHBIX BEIICCTB.

B mpouecce BblmonHeHHs paOOTBHl  CTYAGHTHI OCBAaMBAIOT METOJUKH  OKPAaCKH
nonucaxapuaos, nonudocdaror mo meromam Meiiepa U CMOJISIHCKOTO, a TaKKe€ METO/IbI
OKpalllMBaHUsl JKUPOMOJOOHBIX BKJIIOUEHUH. B  KkauecTBe ucCleqyeMOoro oOpraHuszMa
UCIIONIb3YIOTCSl TeKapcKue JpoxokH. Jlias BbIMOJIHEHHS pPadOThl CTYACHTHI HCIOJB3YIOT
METOJUYECKHe YyKa3zaHusi MUKpPOOPraHW3MOB: METOJMYECKHE YKa3aHUs sl CTYICHTOB
ounonorudeckoro axynerera / Coct. I'puropuamu A.C. .— Yda : PUO baml'V, 2017, kotopsie
pa3naroTcst Ha BpeMsi IPOBEICHUS 3aHATHUS.

Konmponvnoe 3aoanue. OCBOUTH METOAMKM OKpAcCKW. 3amucarTh KOHCIEKT, BBIMOJIHHUTH
PUCYHKHU U3yYEHHBIX MPENaparTos.

Pabdora 3. Iloacuer KIIETOK MHUKPOOPTaHM3MOB B CYETHBIX Kamepax. OmpezeneHue
pa3MepoB MUKPOOHOM KIIETKH.

B nponecce BbinoHEHUsT pabOThl CTYAEHThI OCBaMBalOT METOJUKY pabOThl CO CUETHOI
Kamepoii ['opsieBa 1 OKyIsIp-MHUKpOMEKTpoM. JlJisi BBIMIOJIHEHUS paOOThl CTYAECHTHI HMCIOJIb3YIOT
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METOJMYECKHE YyKa3aHWusi MUKpPOOPraHU3MOB: METOJMYECKHE YyKa3aHUs [UIS CTYICHTOB
ounonorudeckoro axymerera / Coct. I'puropuamn A.C. .— Yda : PUO baml'V, 2017, kotopsie
pa3naroTcsl Ha BpeMsl IPOBEIICHUS 3aHSTHSI.

Koumponvroe 3aoanue. OCBOUTh METOJHMKY MOJICUETA U U3MEPECHHUSI OAKTEPUAIBHBIX KIIETOK.
[IpousBecTn pacyer KOJUYECTBA KICTOK B CMHHIIE O0beMa CYCIICH3UU U ONPEACIHTH pazMep
KJICTOK. 3amucarb KOHCIIEKT U COOTBETCTBYIOIINE PACUCTHI.

Pabota 4. YuacTtue MUKpOOPTaHM3MOB B ITUKJIC a30Ta.

B nporuiecce BrinonHeHust paboOThl CTYIEHTHI MPOBOJIAT Kau€CTBEHHbIE peakluy Ha (popmy
a30Ta B KyIbTypaJbHOU cpefe ¢ aMMOHH(HUKATOpaMH, HUTpH(PUKATOpAMH, TUA30TpodaMu U
NeHUTpU(UKaTOpaMu, TakXKe TOTOBAT OKpAlllEHHbIE Mpenaparbl BCEX HCCIEAYEMBIX KYIbTYP.
Jl7is BBITIOSTHEHUSI Pa0OTHI CTYIEHTHI MCIONb3YIOT METOAMYECKHUE YKa3aHUsI MUKpPOOPraHU3MOB:
METOIMYCCKUE YKa3aHMs JJIsl CTYACHTOB Onosnoruueckoro ¢akynsrera / Coct. ['puropuamu A.C.
— Yda : PUO baml'V, 2017, xoTopsie pa3aaroTcs Ha BpeMs IPOBEACHUS 3aHITHS.

Konmponvnoe 3adanue. OCBOUTH METOAMKY BBIJICJICHUS YHUCTBIX KynbTyp. [IpoBectu

KaueCTBEHHbIE pEaKIMM Ha cojepKaHHe pa3HbIX (OpM a30Ta B MHKPOOHBIX CYCIIEH3MSX.
3anucarh KOHCIIEKT, CXEMY IIUKJIa a30Ta, BBIIIOJIHUTh PUCYHKH U3yYEHHBIX MTPEnapaToB.

IlepeyeHb BONpPOCOB /U1 HHAUBHUIYAJIBLHOI0 OMIPOCA 10 BbINOJTHEHHBIM
J1a00paTOpHBLIM padoTam

1. Kakyto mopdonoruueckyro ¢GopMy HUMEIOT MHUKPOOPraHU3MBI, PACCMOTPEHBI O]

MHKPOCKOIIOM?

Kaxoii 11BeT uMeeT UCroJIb30BaHHBIN 711 OKPACKU KpacuTesb?

Ha yem ocHoBan npuHnmn auddepeHmanbHoi oKpacku?

B dem 3akmrouaercst npuHUMNI okpacku 1o ['pammy?

Jnst Kakux 1iesed roToBsT NPUKU3HEHHBIE TTpernapaThl?

KakoBsl npenmytiecTBa pUKCUPOBAHHBIX OKPALICHHBIX IPENapaToB?

[Touemy B mpemnapare 4UCTOM KyJIBTYPBI IPOXKKEH Helb3s OOHAPYKUTh CUHEE OKpalluBaHUE

noJjucaxapuaoB?

Jlyist aero HeoOxo MM 00beKT-MukpomeTp? Kak MoxHO 000iTHCH O6€3 Hero?

Kakumu metonaMu MO>KHO ONIPEeNIUTh KOJTMYECTBO MUKPOOpraHu3Ma B oopasiie?

10. Kakue KkayecTBEHHbIE pEaKIHUU MOTYT HCIOJIb30BaThCA [UIsl OMNpEAENeHUs MPOAYKTOB
OpoxkeHUs?

11. Kakue peakTUBbI HEOOXOMMBI JIJISl TPOBEACHHS KAaU€CTBEHHOM Peakiuu Ha HUTPHUTHI?

12. Kak paccuMThIBaeTCS KOJMYECTBO JIPOMOKEBBIX KJIETOK B OONBIIMX KBajpaTax KaMepbl
l'opsiea?

13. Kakoit cpemnuii pazMep UMEIOT KJIETKH JTaKTOOaIu?

14. B kaKkoli IBET OKpAIIMBAIOTCS OaKTepUaTbHBIC CIIOPHI IPU OKpacKH 1o crocoOy [lemkoBa?

15. B kako#i IBET OKpaIIMBAIOTCs OaKTepUaATbHBIC CIIOPHI IPH OKPACKH 10 crtocoOy Oxemku?

16. KakoBbl 0coOeHHOCTH qU(dEepeHITHATBHON OKpacCKu Criop?

17. Kakue kpacuTenH UCTIONB3YIOT JJIs OKpacku nonudocdaror nmo Meiiepy?

18. B kakoii 1BeT oOKpammBaroTcs mojudocdarsl U MHUTOIMJIA3Ma KJIETOK TPH OpKAacKe TIo
CwmoustHcKOMY?

Nownk L

o *»

Kpumepuu ouenku (¢ 6annax):

3a KaXKyI0 BBIIIOJHEHHYIO pabOoTy CTYIEHT MOXET MaKCUMAaJIbHO TOJIYYHUTh 110 5 OaioB.
3ananust 0opopMIISIOTCS B 1a00paTOPHOI TETpau, KOTOPYIO CTYIEHT JIMYHO C/IaeT
npenogasareito. [1o xoay npoBepku mpernoaaBaTelb MPOBOINTh HHAUBUAYAIbHBIN OMPOC 1O
TEOPETUYCCKOM M MPAKTHIECKON YacTH PabOTHI.

e 5 0a/UIOB BBICTABIISETCS CTYIEHTY, €CJIM OH BBITIOJIHIII JJAO0OPAaTOPHYIO padoTy,
MIPOIEMOHCTPUPOBAIT YBEPCHHOE BIIAJICHUE METOIUKON M TEOPETUIECKON 4acThio. OTBETHII
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Ha BCC BOIIPOCHI.

e 3-4 Oamna BBICTABJISETCS CTYICHTY, €CJIU OH BBITIOJIHHIII JAOOPAaTOPHYIO paboTy,
MPOIGMOHCTPUPOBAIT BiIaJIcHHE MeToAnKoi. OTBETHI Ha Bce Bonpockl. [Ipu oTBere Ha
BOIIPOCHI JIOMYCKAET OMIMOKU M HETOYHOCTH.

e 1-2 Oanna BBICTABJISETCS CTYICHTY, €CJIU BBITIOJHIII JJA0OPAaTOPHYIO paboTy, HE
MPOJIEMOHCTPUPOBAN BIIaJIcHUE MeToankol. He oTBeTH Ha Bonpockl. JlomyCcTHII OIIMOKH B
ohopMIICHUH JTA0OPATOPHOM pabOTHI.

e (0 GayuTOB BBICTABIISETCS CTYIEHTY, €ciii He BBIMOHIIT Ta00paTOpHYIO padoTYy.

Kpumepuu ouenxu ona cmyoenmos 030 u 30:
3ananust opopMIISIOTCS B pabouelt TeTpa i, KOTOPYIO CTYACHT JIMYHO CIAeT MPEero1aBaTelo.

[To xoxy mpoBepku MmpenojaBareib NPOBOAUTH UHIUBUIYAbHBIN OMPOC MO TEOPETUYECKON U

MPAKTHYECKOM YacTH pabOTHI.

e «3aUTEHO» BBICTABISETCS CTYIEHTY, €CJIM OH BBIMNOJHWI MPAKTUYECKyI0 paboTy,
MIPOJIEMOHCTPUPOBAJ BiajeHne MeToqukoi. OTBETHII Ha BCe BOMPOCHI, JaXKe €CIIH JOIMyCKal
HE3HAYUTENIbHbIE OITMOKH U HETOUHOCTH.

e «HE 3aYTeHO» OaJl BBHICTABJISETCS CTYACHTY, €CJIM BBIIIOJHUI J1a00paTOpHYIO paboTy, HO He
MIPOJIEMOHCTPUPOBAJ BiaJieHue MEeToIMKoi. He oTBeTHI1 Ha BOMPOCH! MIIM AOMYCTHII TPyObIe
OIHOKH.

5. YueOHO-MeTOMMYecKoe 1 MH(OPMAIITUOHHOE o0ecTieueHHe TUCIIUITUHBI
5.1. IlepeyeHb OCHOBHOM U JONOJHHUTEIHLHOH Y4eOHOH JUTEPATyPbl, HEOOXOAUMOM ISl
OCBOEHHS THCIUIIHHBI

OcHoBHas JMTeparypa:

I'yceB M. B., Muneesa JI. A. MukpoOuosorusi: yaeOHUK, 4-¢ u31., crep. - M: Akagemusi,

2003. - 464 c. (mecto xpaHeHusi: ad 3 - 47 3K3., u3 4 — 5 9K3.)

2. Kupeea H.A. OcHOBBI MUKpoOHOIOTHH U BUpycosioruu. - ¥Yda: PUO baml'V. 2005.4.1. —

234 c., u.2. — 98 c. (mecto xpaneHus: ad 3 - 90 3k3., u3 4 — 4 7K3.)

JlonoJiHUTeIbHAS JIUTEPATYypa:

I'puropuagn A.C. MukpoOuosiorus. Meroauueckue yka3aHUsl JUIsl CTYIEHTOB 2-3 Kypca

Ouonoruyeckoro QaxyabreTa HarnpaBieHHUs NOAroToBKU «buonorusy, «buorexnomorus». —

Ya, PULL baml'V, 2017. - 48 c.

4. HerpycoB A.U., KotoBa U.b.. Mukpoo6uomorus. - M.: Axagemus. 2006. - 352 c. (mecto
xpaHeHust — ab 3- 5 3k3., u3 4 — 5 9K3.)

5. Ileryxoa E.B., Kpwemunkas A.FO., Kanapckas 3.A. IlumeBas MHUKPOOHOIOTHS
[DnexrpoHHbIi pecypc]: yuebHoe mocobue - Kazanb: Mzmarenscteo KHUTY, 2014. - 117 c.
(http://biblioclub.ru/index.php?page=book &id=428098)

6. Kupeesa H.A. Dxonorus mukpoopranu3moB. - Yda: PO baml'V. 2004. - 170 c. . (mecTo
xpaHeHus: a0 3 - 87 3k3., u3 4 — 5 9K3.)

—

[98)

5.2. Ilepeuennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTEepHET» N
NPOrpaMMHOI0 ofecrnevyeHusi, He0OXOAUMBbIX /IJIS OCBOEHUS TUCHUILINHBI

1. www.elib.bashedu.ru/ - anexrponnas 6ubnmoreunas cucrema «9b bamlVy
2. www.biblioclub.ru/ - snexTpoHHass OMOIMOTEUHAsT CUCTEMa « YHUBEPCUTETCKass OMOIMOTeKa
OHJIAMH
3. www.e.lanbook.com/ - anexkTpoHHas OMOIMOTEUHAs cUCTeMa M3aTenbCcTBa «JIaHby
4. www.bashlib.ru/catalogi/ - anexrponHsbIit kKaTanor bubnuorexku bamly
5. www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashgu - anexrponnas
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uHpopMannoHHo-o0pazoBarenbHas cpeaa bamly (OUOC)

A i e

www.elibrary.ru — Hay4Hast 3JIeKTpOHHasi OMOIUOTEeKa
www.edu.ru — pyopruka MukpoOHoIorus B KaTanore oopasoBareibHbIX IHTEpHET-pecypcoB
www.strf.ru — mopran "Hayka u TexHomoruu Poccun"
http://elementy.ru/genbio/microbiology - »meMeHTBl caiiTa HOBOCTeH (yHIAMEHTAIbHOU

HayKH

10. http://meduniver.com/Medical/Microbiology - caiiT ¢ ydeOHON mHbOpMaIMei mo oomei u
MEIUIIUTHCKO MHUKPOOUOIOTHI

11. http://www.genetika.ru/vkpm -

MHUKpPOOPraHU3MOB

cailT BcepoCCUHCKONW KOJUIEKIIMM TPOMBIIIICHHBIX

12. http://www.vkm.ru/ - caiiT Bcepoccuiickoil KOJUTEKITMH MUKPOOPTaHU3MOB
13. http://tusearch.blogspot.com - MOUCK AIEKTPOHHBIX KHUT, MyOnukamnuii, 3akoHoB, ['OCToB

Ha caiTax HaydyHBIX JJICKTPOHHBIX OMOMMOTEK. B momckoBuKe OTOOpaHbI OMOIMOTEKH, B
OOJIBITMHCTBE KOTOPBIX MOYKHO CKauaTh MaTepHalibl B MOJHOM oObeMe 0e3 perucrpanuu. B
CIIMCOK BKITIOUEHBI OMOIMOTEKH NHOCTPAHHBIX YHUBEPCUTETOB Y HAYUHBIX OPraHU3aIHiA.

IIporpammHoe obecnieyenue:

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JloroBop Ne 104 ot
17.06.2013 1. JInutien3uun 6eccpodHbIe
2. MicrosoftOfficeStandard 2013 Russian. JloroBop Ne 114 ot 12.11.2014 1. JIunen3un

OeccpovHbIe

3. IIporpammuoe obecnieuenne Moodle. OdurmanbHbIii OpUTHHATIBHBINA aHTTTUHACKHI
TEKCT JIMIEH3MH 1711 cucteMbl Moodle, http://www.gnu.org/licenses/gpl.html
[TepeBon nmunen3uu st cuctembl Moodle, http://rusgpl.ru/rusgpl.pdf

6.MarepuajbHO-TeXHUYECKas1 0a3a, He00OX0AMMAas ISl OCYIeCTBJICHUS
o0pa3oBaTeIbHOIO Mpolecca Mo AUCIHUIINHE

HaunmeHoBanme CrnienuaJbHbIX

OcCHAIIEHHOCTH CIEeNMHAIbHBIX

IlepeyeHb JTULIEH3HOHHOTO
MPOrpaMMHOro oecrneveHusl.

ToMelleHUil 1 oM eleHu i NnoMelleHUuil U MoMeleHuil 1Is PexBU3UTHI
AJISl CAMOCTOSITeJIbHOI PadoThl CaMoOCTOATEJIbHOH PadoThl IOATBEePKAAIIIEro
JOKyMeHTa
1. yuebnaa ayoumopus ona Aynutopus Ne 232 1.  Windows 8  Russian.

npogedenus 3anaAmuil
JNIeKYUOHHOZ0 MUNA:AYTUTOPUS
Ne 232 (yueOHblii  KopImyc
Ouodaxa), aymuropus Ne 332
(yueOnblii  kopmyc  Oumodaxa),
aymutopust Ne 324 (yueOHwbIit
kopryc 6nodaka), aynuropus Ne
327 (yueOHb1ii Kopiyc Onodaxa).

2. yuebnaa ayoumopus 01
npogedenus 3anamui
CEMUHAPCKO20 MUNQ:AYyTUTOPUL
Ne 324  (yueOHblii  Kopmyc
Ouogaxa), aymuropus Ne326
(yueOnblii  Kopmyc  Omodaxa),
aymuropust Ne 327  (y4eOHblit
kopryc 6nodaka), aynuropus Ne
328 (yueOnslii kopryc Onodaxa),
aymurtopust Ne 3180 (y4eOusrit
KopItyc onogaxka).

ona

3.yueonan  ayoumopusn

VYuebHas  MmeOenb,  IOCKA,MYIBTHMEIUA-
npoekrop  PanasonicPT-LB78VE,  skpan
HactenHblii ClassicNorma, HOyTOyk Lenovo
B570e.

Aynurtopus Ne 332

YuebHass MeOenb, MOCKa,MYIBTUMEIHA-

npoekrop  PanasonicPT-LB78VE,  skpan
HactenHblii ClassicNorma, HOyTOyk Lenovo
B570e.

Aynurtopus Ne 324
VY4ebHass MeOenb, JOCKa, 3KpaH Ha IITaTUBE
DIQUIS, mpoekrop Sony VPL-EX 100,
HoyTOYK Aser Extensa 7630G-732G25Mi.

Aynurtopus Ne 327
VYuyebnast ~ mebenmb,  J0CKa,  IPOEKTOP
BenQMX525 DLP3200LmXGA13000,
skpan ClassicSolutionNorma HacTeHHBIH,
HoyTOyK Lenovo B570e.

Aynurtopus Ne 3180
VYuebHnast Mebelb, 1abopaTOpHBIN HHBEHTAPb,
JoCKa, IIKag BBITSHKHOW, HOYTOyK Acer
Aspire A-315-33-C9RA, mnpoekrop Epson

Windows Professional 8
Russian Upgrade. JloroBop Ne
104  or 17.06.2013 L
JIunenznnbeccpounsie

2. MicrosoftOfficeStandard
2013 Russian. [Jorosop Ne 114
or 12.11.2014 1. Jlumensum
OecCpOYHEIC

3. [IporpammHOE oOecrieucHme
Moodle. OdunmansHbIit
OpPUTMHAJIbHBIN aHTTTHHCKUI
TEKCT JIMIICH3UY [T CHCTEMBI
Moodle,
http://www.gnu.org/licenses/gpl
.html

ITepeBon JUTSt
CHCTEMEI Moodle,
http://rusgpl.ru/rusgpl.pdf

JINICH3UNU

4. Kaspersky Endpoint Security
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npogedenus  pynnoevix U
UHOUGUOYATILHBIX

Koncynomayui: aypuropust Ne
324 (yueOnslii kopryc Onodaxa),
aymuropust Ne 326  (y4eOHbIit
kopryc 6nodaka), aynuropus Ne
327 (yueOnslii kopryc Onodaxa),
aymuropust Ne 328  (yueOHwbIit
kopiyc 6nodaka), aynuropus Ne
319, naboparopust UT(yueOHbIi
KopItyc onodaxka).

4. yuebnasa ayoumopus 01
meKyuiezo KOHmpOnA u
npomescymounoi
ammecmayuu: ayTuTopus No
324 (yueOnslii kopryc Onodaxa),
aymutopust Ne 326  (y4eOHwbIit
kopryc 6nodaka), aynuropus Ne
327 (yueOnslii kopryc Onodaxa),
aymuropust Ne 328  (yueOHwblit
kopiyc 6nodaka), aynuropus Ne
319, naboparopust UT(yueOHbIi
KopItyc onodaxka).

5. nomeuienus onsa
CaAMOCHIOAMENbHOU  pabomol:
aymutopust Ne 428  (yueOHbIit
Kopryc Ouodaka), YHMTaIBHBIN
3a Nel (TIaBHBIH KopIyc).

EB-X400, sxpan Ha mratuse Dexp.
Aynurtopus Ne 326

VYuebHnast Mebelb, 1abopaTOpHBIN HHBEHTAPb,
nocka, Becsl VIC-210d2, mukpockon bruonam
P-11 Muxkwmen-1-4 mr., pH-merp AHUOBH-
4102 2-x KaHAJIbHBIM, CYETUYHUK KOJIOHHM
Mukpoopranusmos Colone Star, TepmocraT
Bo3ayuHsiii TC-80, Tepmocrar TB-80-1 I13,
mieiikep-uHKyOaTop TepMocrarupyembiii ES
20/60 ¢ mmardopmoit  PP-400, mxad
BBITSDKHOM — 2 mT, mKad JaMUHAapHBIH,
TPHHOKYJISIPHBIH ITpoBoit MuKpockon Saike
Digital, okymrsip-mukpomerp MOB-1-16x,
00BEKT-MHKpPOMETp  (IPOXOMSIEro  CBETa
OMII), nozatop BIOHIT mLine 100-1000
Mki, poszarop Jlakt 1-10 wmkn, pnosarop
JITOIn-1-100-1000MmK, CyXOXKapoBOH
mkad KC-65, xonomunpauk «CtuHon 103-E»

JByXKaMepHbIi,  xomomunbHuk  IIX-0.8,
SNIEKTPOILIUTKA.

Aynutopus Ne 328
VYuyebnast wmeOenb, 10CKa, J1aOOPATOPHBIH
nHBeHTapb, Beckl VIC-300d3, mosarop
nepemenHoro ooeema JIAMT — 4 mr,

xonopumerp KOK VXIJI 4.2, xoHueHTpaTop
nenTpobexssiii Centri Vap Solvent System
Labconco, mamunapueiii  Ookc  BAB-
Jlamunap-C-1,5(1  xmacca), depmenrep,
XONOAWIBHUK ObIToBOW Buproca-131K, mxad
BBITSKHOM — 2 IIT.

Aynutopus Ne 428
VYueOHas MeO0erb, JIOCKa, TpuOyHa,
Mynerumenua-npoexrop InFocusIN119HDx,
HOyTOyK Lenovo 550, 3kpaH HACTEHHBIN
ClassicNorma, MOHOOJIOKH CTallMOHapHBIE —
2 wr.

Aynutopus Ne 319

JlaGopatopusa UT
VYuyebnast Mebenp, JOCKa, IEPCOHAIBHBIH
kommstorep iRU Corp (15 mt).

YuranbHblii 3a7a Nel
VYuebnast mMebenb, y4eOHBIH WM CHpPaBOYHBIH
(GoHI, HEOrpaHWYEHHBIH KPYIIOCYTOYHBIN
JIOCTyIl K OJIEKTPOHHBIM  OMOJIMOTEUHBIM
cucremam (OBC) wu B, MoHOOIOKH
cranmoHapHele — 5 mr, M®Y (upunrep,
ckaHep, xorup) - 1 mrt., Wi-Fi moctyn mis
MOOMJIBHBIX YCTPOHCTB YCTPOWCTB

st O6usHeca — CTaHIapTHBIM.
Horosop Ne31806820398 or
17.09.2018 r. Cpok neicTBUs
nuneH3uu a0 25.09.2019.
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MHWHOBPHAYKHM POCCHUU

[Tpunoxenue Nel

®I'BOY BO «BALIKHUPCKUI TOCYJAPCTBEHHbBIV YHUBEPCUTET»

BUOJIOTMYECKUI ®AKYJIBTET

COJIEP) KAHUE PABOYEHN ITPOI' PAMMBI

JUCHMIUIMHEL  MHUKpOOHOIOrHs, BUPYCOJIOTHSL  Ha 5

CEMECTP

(HauMEeHOBaHME TUCITATLIAHEI )
Ounas ¢opma 00ydeHHUst

Bun padorsl

O0LeM TUCHUIIIMHBI

O6mas TpynoemkocTh auctuiuinael (3ET / yacos) 2/72
Y4eOHBIX 4acOB Ha KOHTAKTHYIO PabOTy ¢ MIPEro/iaBaTesieMm: 36,2
JIEKIAH 18
MIPAKTHYECKUX/ CEMUHAPCKHUX
J1a00paTOPHBIX 18
Opyrux (TpynmnoBasi, MHIMBUIyallbHAs KOHCY/IBTALUS U UHbBIE BUbI
y4eOHOU ACSITEIBHOCTH, IPEIyCMaTPUBAOIIKE padOTy 00yJarOIINXCS
¢ npenonaBarenem) (OKP) 0,2
Y4eOHBIX 4acoB Ha CaMOCTOSTENbHYIO padboTy oOyuarontuxcs (CP) 35,8

Y4eOHBIX 4acoB Ha MOJTOTOBKY K IK3aMeHY/3a4eTy/
muddepentiupoBannomy 3auety (KoHTposs)

dopma KOHTPOIIA:
3ader 5 cemectp
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CDopMa H3YyUYCHUA MAaTCPpUAJIOB: JICKIIUU,

OcHoBHAas U

MIPaKTUYECKUE 3aHATUS, CEMUHAPCKHE JIOTIONTHUTEAbHAS

3aHsATUsL, TabopaTopHbie paboThI, nuTepartypa, . Popma TEKyIero KOHTPoNst

No Tema u contepanie CaMOCTOSTeNbHAs PAGOTA U TPYLOEMKOCTE (B peKOMeH/TyeMas 3agaHus M0 CaMOCTOSITENIbHOM YCIEeBaEMOCTH (KOJLIOKBHYMBI,

/T yacax) CTVICHTAM pabore KOHTPOJBHBIC paOOTHI,

A KOMIIBIOTEPHBIC TECTHI U T.I1.)
(Homepa u3
CIIHCKA)
JIK | IIP/CEM | JIP CP

1 2 3 4 5 6 7 3 9
Monyinb 1.0co0eHHOCTH CTPOCHHS W OPraHN3anuy 0aKTepHuii 1 BUPYCOB

1 [Ipeamer u 3agayu MUKPOOHMONOTHH, €€ 1 1 2 1,2,4 ITogroroBka K KOHTPOIBHOM KommiekcHoe 3aJIaHue,

MECTO ¥ POJb M COBPEMEHHOM OMOIOTHH. pabore, BBITIOJTHEHUIO JIOKJIa[, JIUCKYCCHS,
HUcropus pa3BUTHSL. OTKpBITHE KOMILJIEKCHOTO 3a1aHus, KOHTpOJbHAs padora
MHKPOOPTaHU3MOB. Pa3Butue JIOKJIaty
0Te4eCTBEHHON MUKPOOHOIOTHH.
I'maBHBIC HAIpaBIICHUS pa3BUTHL
MukpoOuonorud. OCHOBHBIE  METOJBI
MUKPOOHMOJIOTHYECKAX  HCCICIOBAHUH.
l'unoreza o NPOUCXOKACHUU >KU3HH U
CBOICTBax MEPBUYHBIX  OPraHU3MOB.
[Ipennonaraemas SBOJTIOLIUS
MHKPOOPTaHU3MOB.

2 | Mopdomnorus, cTpoeHHE U pPa3BHUTHE 3 6 4 1,2,3,4 IToaroroBka K KOHTPOIBHOM KomnnexcHoe 3a/1aHue,

Oakrepuit u apxei. Crpoenue, pabore, BBITIOJTHEHUIO KOHTPOJIbHAS pabora,
XUMHYCCKHA  COCTaB ®  (PyHKIUH KOMILJIEKCHOTO 3a1aHus, mpoBepka pabodell TeTpaiy,
OTAETBHBIX KOMIIOHEHTOB KJIETOK nmabopaTopHOli  pabore 1, WHAUBUIYATbHBIN ornpoc,
Oakrepuii. OCOOECHHOCTH COCTaBa W WHAUBUIYAJIBHOMY OIPOCY U TECTUPOBaHHE 1o TeMe
OpraHu3aluu apxeOaKTepHid. TECTUPOBAHUIO «CtpoeHne u  Mopdonorus
OykapHoThl. JpoxcKH, MULETHATIbHbIE Oakrepuii»
IpUOBI, MUKPOCKOIUYECKUE BOIOPOCIH,
npocreiime. CTpoeHue, XUMUYECKUI
cocTaB | (GYHKIIMK ~ OTJCTBHBIX
KOMITOHEHTOB KJIETOK.

3 Bupycel.  OCOOCHHOCTH XHMHUYECKOTO 3 4 1,2,4 [TonroroBka K KOHTPOJIBHOM KommiekcHoe 3aJlaHue,
coctaBa BHPYCOB (OeNKH, HYKICHHOBEIC pabore, BBITIOJTHEHUIO TeKyllee TECTUPOBaHHE IO
KHUCJIOTBI, TUIHUIBI ¥ YIJIEBOJBI B COCTABE KOMILJIEKCHOTO 3a1aHus, TeMe «Ctpoenue u
BupycoB). PHK wm JHK xax TECTUPOBAHUIO PpenpomyKIns BHUPYCOBY,




TeHeTHYeCKU  MaTepual  BHPYCOB.
CrpykTypa BHpycHbIX dYactum. OOmme
TIPUHIIUITBI CTPYKTYpHI BHPYCOB.
IIpocteie u ciaoxHble BUpYChl. CucTeMa
«BUPYC - KIIETKa». O6mme
IIPEACTaBIECHUSL 0 mpoleccax
TpaHcisimuun  MHGopManuonHslx  PHK,
tpanckpunuuun  JITHK wn  mpoGneme
pEryimslid BBIPAXKEHHS T'€HETUYECKON
nHdopmamuu BUpycoB. Pomb TeHOMa
KIIETKH. Oomas XapaKTepHUCTHKA
IPOTYKTUBHOTO THIA nHpekmy.
BrrsiBnienue m mpeHTH(UKANNS BHPYCOB.
Hukn PENPONYKIINA Bupyca.PHK-
conepxarmue Bupycsl. PHK-conepsxaiue
GakTepuodary. IMukopHaBUPYCHI.
Onasusupycel. doraBupycsl. Bupycel
pacteHuil. Bupycel ¢ AByIeno4edHbIM

PHK-renomom. PabmoBupychLI.
IMapamukcoBupycsl. OpPTOMHKCOBHPYCHI.
ByHbsBUpYyCHI, apPEHaBUPYCHIL.
PerpoBupycsl. JHK-conepxamrue

Bupychl. [loHsiTHE O TpaHCKPUIILIUU
BUPYCHBIX JHK. [TapBoBUpYCHI.

Bakrepuodaru. I'epriecBupychI.
[TanoBaBUpYCHI. A ICHOBUPYCHI.
Buporenus u YMEpEHHbIE
Bupycol. MIuTepdepon. Dddexr
UHTEpQEPEHIIMA ~ MEXIy  BUPYCAMU.
AHTHBUpYCHas aKTUBHOCTb

nHTepdepoHa. MexaHU3M — HHIYKIHUA
nuHTephepoHa.

KOHTpOJIbHAs pabora

Kynsrusupoanne u pocT
MUKPOOPTaHU3MOB. HaxkxonurensHsle,
JNIEKTUBHBIE M YHCTBIE  KYIBTYpBI,
MeTob! UX nonydeHus. OCHOBHBIE THIIBI

cpen IUTst KYJBTUBHPOBAHHUS
MHKpPOOPraHU3MOB  (II0  COCTaBy H
¢dusnyeckoMy COCTOSTHHIO).
[ToBepxHOCTHOE " DIyOUHHOE

BbIpalllBaHUC. Poct. Poct OTACIIBHBIX

1,2,3,4,5

ITonroroBka K KOHTPOJIBHOM

pabore, BEITIOTHCHUIO
KOMILIEKCHOTO 3aaHus,
TECTUPOBAHHIO,

naboparopHoii  pabore 2,
HH/IMBUIYaTbHOMY OTIPOCY

Komnnexcnoe 3a/laHue,
KOHTPOJIbHAS pabora,
npoBepka pabodell TeTpany,

I/IH,HI/IBI/I,HyaJ'ILHHﬁ OIpoc
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MHUKpPOOPTaHU3MOB u TIOMYIISILIMH
(KyneTYp). Iepuonngeckoe u
HeTpephIBHOE BbIpalllBaHME,
3aKOHOMEPHOCTH. CHHXpOHHBIE

KyIBTYpPBI,  CIIOCOOBI ~ HONYYeHUS U
3HA4YEHHE.

HacnenctBeHHOCT UM U3MEHUYHBOCTD.
Hacnencreennas, HEHACJIeACTBEHHA,
MyTalOHHAS u MOMYISAIMOHHAS
HU3MEHUYUBOCTH. PexomOunarms y
IIPOKAPHUOT: TpaHchopMmarms,
TPaHCAYKIUS, KOHBIOTalusl.
PexoMOMHAIMS W T€HETHYECKUH aHaJH3
y ¢aros. IMna3smunel, ux
knaccudukanus. MyrareHHble (QakTopHI.
Knaccudukanms Mmyranmii.

1,2,4

ITogroroBka K KOHTPOJIBHOM
pabore, BEITIOTHCHUIO
KOMILJIEKCHOIO 3aaHuUs,
TECTUPOBAHUIO

Kommekcnoe
KOHTPOJIbHAS

TECTUPOBaHUE
«I'enernka Gaxrepuii»

3ajaHHe,
pabora,
TeMe

Monyas 2. MeTa6oau3m
MHKPOOPTaHU3MOB

MeTabo0nnu3mM MHUKPOOPTaHU3MOB
DHepreTnyeckre Mporeccsl. bpoxeHwus.
[Tytn cOpa>kuBaHUsI YIIIEBOIOB M APYTHX
OpPraHWYeCcKUX COCIMHEHUH. A3poOHOe
JIBIXaHHE. ®dopmbl y4dacTus
MOJIEKYJISIPHOTO KHCIIOPOJa B OKHCICHUH
pas3HbIx cyocTparos. [TonHoe 1 HerloHOE
oxucnennsi. OKHCIeHnEe HEOPTraHNIECKUX
coenvHEHNH. AHa’poOHOE  JIBIXaHHE.
JIOHOpBI M  aKLENTOpHI  3JIEKTPOHOB,
UCTIONB3yeMble pasHBIMH
MHUKpPOOpPTraHM3MaMH IpU  aHa’pOOHOM
neIxaHuu.  Mcmonp3oBaHWE — CBETOBOU
sueprun (orocunres). DororpodHbe
NIPOKAPUOTHBIE u 9YKapHOTHbIE
MHUKPOOPTaHU3MBI. AccuMutsus
YIJIEKUCIIOTHI aBToTpohamu u
rereporpodamMu. YCBOCHHE COEIUHEHUH
azora. DUKcaIyss MOJIEKYISIPHOTO a30Ta.

1,2,3,4,5

[TonroroBka K KOHTPOJIBHOM
pabore, BEITIOTHCHUIO
KOMILIEKCHOT'O 3aaHuUs,
TECTHPOBAHHUIO,
naboparopHoii  pabore 3,
WHIUBUAYATBHOMY OIPOCY

KommiekcHoe
KOHTPOJIbHAS

3ajaHMe,
pabora,

npoBepka pabodell TeTpany,

WHIUBUAYATbHBIH

orpoc,

TeKyllee TECTUPOBaHHE

Monyab 3. IKo10rus U CUCTEMATHKA MUKPOOPT

AHU3MOB

CucremMaTika MUKPOOPraHU3MOB. Mup
MHUKpPOOPTaHU3MOB, OOLIHME IPU3HAKH U

1

12,4

HO,HI‘UI"OBK& K BBIIIOJTHCHHUIO
KOMIIJICKCHOT'O 3aaHus,

KommiekcHoe
TIOKJIAa

3aaHuC,
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pa3zHooOpasue. [puHIUITE
KJIacCH()UKaLUH. XapakTepucTrka
OTJETBHBIX rpynn sybaKTepuii
(bakrepun) u apxebakrepuil (apxei.)
JlomMeHsI ¥ QUITyMBI.

JTOKJIaTy

Dxonorus MHUKpPOOPTaHU3MOB.
Papgnanms, xapakrep ee aedcTBHS Ha
MHUKpPOOpPTraHu3Mbl.  DoTopeakTHBaIys.
Temnepatypa, pocT MEUKPOOPTaHH3MOB B
3aBHCHMOCTH or TEMIICPaTypHlI.
Icuxpodusr, Me30(UILITBI u
TepMO(HITBI. Pocr, YCTOWYUBOCTD
MHUKPOOPT@HM3MOB K  BBICYLIHBAHHIO.
JInommzarnms. OcmoTuueckoe
JABJICHUE, OCOOCHHOCTH OCMO(MIIOB.
lanodunbl. MonekynsipHbIE  KHCIOPOL
(a9pobOBl ¥ aHa’poOBI), BO3MOXKHBIE
NPUYMHBl  WHTUOMPYIOUIEro  JNeHCTBUS
KHCIIOpoZa Ha MHUKPOOPTaHU3MBI.
3nauenue pH, armaoduibl, HEUTPOPHITBI
u AJTKaJIO(HITBL. IMpupona
QHTUMHUKPOOHBIX BELIECTB M 00JACTH ee
MIPUMEHEHUSL. AHTHONOTHKH.
Buroreoxumnueckast JIeITeIIbHOCTh
MHUKpOOpraHusMoB.  Pacmpocrpanenne
MHUKpPOOPTaHU3MOB B IOYBE, BOJOEMaX,
BO3JyXe. YdacTHe MHKPOOPI'aHH3MOB B
LUKJIaX YIepona, a3ora, Cephl M APYTHX
anmeMeHTOB B mpupoae. CumOno3. Twursr
cuMOMo3a: 9K30- M OHJIOCHMOHO3,
MYTyaJlu3M u apa3uTH3M.
dakynsTaTuBHEBIC u oOnuraTHble
CHUMOHOHTEI. BzanmoorHommenus
MHUKPOOPTaHU3MOB M MaKpOOpPIaHH3MOB
(pacTeHuii, )KUBOTHBIX W YEJIOBEKA).

1,2,3,4,6

[ToAroroBKa K BBIMTOIHCHHIO
KOMILIEKCHOTO 3a/1aHus,
TECTHPOBAHHIO,
nmabopaTopHOii pabore 4 u
WHIUBUAYATBHOMY OIPOCY

Komnnexcnoe 3a/laHue,
npoBepka pabodell TeTpany,

WHIUBUAYATbHBIH
TECTUPOBaHHE o
«IKOIIOrus
MHKPOOPTaHU3MOBY

orpoc,
TeMe

HpOMLIIHJ'IeHHOG u Hapoao-
XO3SHCTBEHHOE 3HAUYCHUC
MHKPOOPTraHU3MOB. HpOMLIIHJ'IeHHOG u
HapO,HO-XO3HfICTB CHHOC 3HAUYCHUC
MHKpPOOPTraHU3MOB. Pons MI/IKpO6HOI‘O
CHHTC3a B OHOTEXHOIOTHH.

2,8

1,2,4,5

HO,HI‘OI" OBKa K KOMIIJICKCHOMY
3alaHUIO

KommrekcHoe 3aaHuC
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MenunuHckas MUKPOOHOIOT U
[Tarorennsie MHUKPOOPTaHU3MBI.
ITpoOHoTHKH U TPEONOTHEKH.

Bcero yacos:

18

18

35,8
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MMHOBPHAYKH POCCUN
®I'bOY BO «bAIIKUPCKUN I'OCYJAPCTBEHHBIM YHUBEPCUTET»
BUOJIOI'MYECKNUN ®AKVJIBTET

COJIEP) KAHUE PABOYEM ITPOI' PAMMBI

TUCHMUIUIMHEL  MUKpOOHMONOrMs, BUPYCOJIOTHsT  Ha 6 ceMecTp
(HauMEeHOBaHME TUCITATLIAHEI )
OuHo-3a04Has opMa 00ydeHHUsI

Bun padorsl O0BLeM TUCHUIIIMHBI
O6mas TpynoemkocTh auctuiuinael (3ET / yacoB) 2/72
Y4eOHBIX 4acOB Ha KOHTAKTHYIO pabOTy C MIPEro/iaBaTesieMm: 32,2
JIEKIAH 16
MIPAKTHYECKUX/ CEMUHAPCKHUX
J1ab0paTOPHBIX 16

Opyrux (TpynnoBasi, MHAWBHIyalbHAsE KOHCYJIbTALUS U UHbBIE
BU/JIbl YUEOHOMW JESATENIbHOCTH, IIPeaycMaTpuBarolue padoty

oOyuaromuxcs ¢ npenogasareneM) (OKP) 0,2
Y4eOHBIX 4acOB Ha CAaMOCTOSITEIIBHYIO Pa00Ty 00yUJarOIIUXCst
(CP) 39,8

Y4eOHBIX 4acoB Ha MOJTOTOBKY K IK3aMeHY/3a4eTy/
muddepentiupoBannomy 3auety (KoHTposs)

dopma KOHTPOIIA:
3auer 6 cemecTp
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CDopMa H3YyUYCHUA MAaTCPpUAJIOB: JICKIIUU,
MPAKTUICCKUEC 3aHATHSA, CCMUHAPCKUC

OcHoBHAas U

3aHATHSL, 1a6OpaTOPHbIE paGOTbL, JIONOTHUTEIbHAS 3 dopma TeKyIIero KOHTPOs
Ne Tema u contepanie CaMOCTOSTeNbHAs PAGOTa U TPYLOEMKOCTE (B JIUTEpaTypa, 3anaHus 0 CaMOCTOSITEbHOM ycreBaeMocTH (KOJUIOKBHYMBI,
n/n yacax) pexoMeHayemast pabore KOHTPOJIbHBIE PaOOTHI,
cTyaeHTaM (HoMepa KOMITBIOTEPHBIE TECTHI U T.I1.)
U3 CIIUCKA)
JIK | IIP/CEM | JIP CP

1 2 3 4 5 6 7 8 9
Monyanb 1.0co0eHHOCTH CTPOCHHS W OPraHN3anuy 0aKTepHuii U BUPYCOB

1 [Ipeamer w 3agauu MHUKPOOHMONOTHH, €€ 1 1 2 1,2,4 [ToaroroBka K KOHTPOIBHON KommiekcHoe 3aJIaHue,

MECTO U pOIIb U COBPEMEHHOH OHOJIOTHH. paoore, BBITNIOJTHEHUIO JIOKIIaf, JUCKYCCHS,
Hctopus pa3BUTHSL. OTkpbITHE KOMILIEKCHOTO 3aaHus, KOHTpOJIbHAsI pabora
MUKPOOPTaHU3MOB. Pa3Burue JOKIaxy
OTEYECTBEHHOU MUKPOOHOIOTHH.
I'maBHbIE HaIlpaBJICHUS pa3BUTUSL
MUKpoOHonorud.  OCHOBHBIE — METOJIBI
MUKPOOHOJIOTHYECKHX  HCCIICOBAHUM.
l'unoreza 0 NPOUCXOXKIECHUM >KU3HU U
CBOWCTBAX  MEPBUYHBIX  OPTraHU3MOB.
IIpeanonaraemas IBONIOLHUSA
MUKPOOPTaHU3MOB.

2 | Mopdonorus, crTpoeHHEe W pPa3BHTHE 3 6 4 1,2,3,4 IToaroroBka K KOHTPOJNBHOU Komnnexcnoe 3a/1aHue,
OakTepuit u apxei. Crpoenue, paoore, BBITNIOJTHEHUIO KOHTpOJIbHAsI paboTa, MpoBepKa
XMUMHUYECKHH  cOCTaB M (YHKIHH KOMILIEKCHOTO 3aaHus, paboueii TeTpaay,
OTZEJIBHBIX KOMIIOHEHTOB KIIETOK nmaboparopHoii pabore 1, HMHUBUAYaTbHBIN orpoc,
Oaktepuii. OcoOeHHOCTH cocTaBa W UHAUBUAYaIbHOMY ONpOCY U TECTUPOBaHUE () TeMe
OpraHu3aIux apxebaKTepHil. TECTUPOBAHUIO «Crpoenne u  Mopdonorus
OykapHoThl. JpOACKH, MHIEIUAIbHBIE Oakrepuii»
rpuOBI, MHKPOCKOITMYECKHE BOIOPOCIIH,
npocreiimne. CrpoeHue, XUMHYECKUN
cocTaB  Hu GYHKIIMM ~ OTAENBHBIX
KOMIIOHEHTOB KJIETOK.

3 Bupycel. OCOOCHHOCTH XHUMHUYECKOTO 2 5 1,2,4 IToaroroBka K KOHTPOIBHOM KommiekcHoe 3aJIaHue,
cocraBa BUPYCOB (OENKH, HYKJIEHHOBBIE paoore, BBITNIOJTHEHUIO TEKylllee TECTUPOBAaHHE  IIO
KHCJIOTB, IUIHUBI U YIIIEBOABI B COCTaBE KOMILIEKCHOTO 3aaHus, TeMe «Ctpoenue u
BupycoB). PHK wmwm JIHK «kak TECTUPOBAHUIO PpenpomyKIns BHUPYCOBY,
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TeHeTUYEeCKUH  Marepual  BUPYCOB.
Crpykrypa BuUpycHBIX dYactul. OOmme
TIPUHIUITBI CTPYKTYpHI BHPYCOB.
IIpocteie u cnoxHble BUpychl. Cucrema
«BUPYC - KIIETKa. Oomue
MIPEACTABIEHUs O MPOoLeccax TPAHCIAUU
nadopmarmmonnsix PHK, Tpanckpumimm
JHK n npobieme peryisiun BhIpasKeHUs
reHeTHYeCcKol MH(opMalu BUPYCOB.

Ponb reHoma KJIETKU. OOwmas
XapaKTepUCTHKAa IPOXYKTUBHOIO THIIA
nHpekmn. BrrsBnenue u
UACHTUQUKALIHS BHPYCOB. Muxn
penponykuun Bupyca.PHK-conepxkamiue
BUPYCBL. PHK-conepxamue
GakTepuodary. IMukopHaBUPYCHI.

O®nasuBupycel. PoraBupycsl. Bupycsl
pacteHuil. Bupycel ¢ aBylenodedyHsIM

PHK-renomom. PabmoBupychLI.
IMapamuxcoBupycel. OpPTOMHKCOBUPYCHIL.
ByHbsBUpYCHI, apPEHaBUPYCHIL.
PerpoBupycsl. JHK-conepxamue

Bupychl. [loHSTHE O TpaHCKPUILUU
BUPYCHBIX JHK. [TapBoBUpYCHI.

Bakrepuodaru. I'epriecBupychI.
[TanoBaBUpYCHI. A ICHOBUPYCHI.
Buporenus u YMEpEHHbIE
Bupycsl.MIuTepdepon. Dddexr
uHTeppEepeHMn  MEXIY  BHpYCaMH.
AHTHBUpYCHas aKTUBHOCTb

nHTepdepoHa. MexaHU3M — MHAYKIHH
nHTephepoHa.

KOHTpOJIbHAs pabora

Kynsrusupoanne u poct
MHUKpPOOPTaHU3MOB. HaxonurenbHele,
SJIEKTUBHBIE M YHCTBIE KYJIBTYpPBI, METOJIBI
nx mnomydeHus. OCHOBHBIC THIIBI CpPeX
JUIsl KyIBTHBUPOBAHHS MUKPOOPTaHU3MOB
(110 cocTaBy M (PU3NUECKOMY COCTOSIHUIO).

IToBepxHOCTHOE u DITyOUHHOE
BeIpamuBanue. Poct. PocT oraenbHbIX
MUKPOOPTaHU3MOB u TIOTYISIIIHIN

1,2,3,4,5

IToaroroBka K KOHTPOIBHOM

pabore, BEITIOTHCHUIO
KOMILIEKCHOTO 3aaHus,
TECTUPOBAHHIO,

nmaboparopHoii pabore 2,
HHJIMBUIYaTbHOMY OTIPOCY

KommuiekcHoe 3a/1aHue,
KOHTpOJIbHAsE paboTa, mpoBepKa
paboueii TETpay,

I/IH,HI/IBI/I,HyaJ'ILHHﬁ OIpoc
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(KyneTyp). Iepuonndeckoe u
HeTpephIBHOE BbIpallBaHHE,
3aKOHOMEPHOCTH. CHHXpOHHBIE
KyIBTYpPBl,  CHOCOOBI ~ TONYYeHUS W
3HAYCHUE.

HacnencrBeHHOCTh M M3MEHYHBOCTb.
Hacnencreennas, HEHaCJIeJICTBEHHAs,
MyTallOHHAs u TIOMYJISIIHOHHAS
N3MEHYHBOCTH. PexomOunarms y
MIPOKAPHUOT: TpaHchopMmarms,
TPaHCIYKIIHS, KOHBIOTalusL.
PexoMOMHAIMS 1 TEHETHYECKUH aHAIIU3 y
¢aroB. [lna3sMuzapl, X KiIacCUPUKALHS.
Myrarennsle ¢axropsl. Kiaccuduxarms
MyTalui.

12,4

IToaroroBka K KOHTPOIBHOM
pabore, BEITIOTHCHUIO
KOMILJIEKCHOIO 3aaHuUs,
TECTUPOBAHUIO

Komnnexcnoe 3a/laHue,
KOHTpOJIbHAS pabora,
TECTUPOBaHUE () TeMe
«I'enernka Gaxrepuii»

Monyas 2. MeTa6oau3m
MHKPOOPTaHU3MOB

Merabonm3mM MHUKPOOPTaHU3MOB
DHepreTnyecKre IMpouecchl. bpokeHwus.
ITyrn cOpakuBaHMS YIJIEBOJOB M IPYTHX
OpPraHWYeCcKUX COCAWHEHHH. AlpoOHOe
JIBIXaHHE. ®dopmbl y4dacTus
MOJIEKYJIIPHOTO KHCJIOPO/a B OKHCICHHH
pas3HbIX cyocrparos. [lonHoe U HemIoHOE
okucnenns. OKUCIEHHE HEOPraHMIEeCKUX
coenvHeHnH. AHa’poOHOE  JbIXaHUE.
JIOHOpBI M aKLENTOpHl  JJIEKTPOHOB,
UCTIONB3yeMbIe pasHBIMH
MHUKPOOpPTaHM3MaMH NpH  aHadpoOHOM
IbIXaHuu.  Mcnonb3oBaHHWE — CBETOBOM
sHeprun (¢orocunres). Dororpodusie
NIPOKAPUOTHBIE u 9YKapHOTHBIE
MHUKPOOPTaHU3MBI. AccuMutsus
YIJIEKUCIIOTHI aBToTpOohamu u
rereporpodaMu. YCBOEHHE COECIUHEHUH
azora. DuKcaIys MOJIEKYISIPHOTO a30Ta.

10

1,2,3,4,5

[ToaroroBka K KOHTPOIBHOM
pabore, BEITIOTHCHUIO
KOMILIEKCHOT'O 3aaHuUs,
TECTHPOBAHHIO,
nmaboparopHoii pabore 3,
WHIUBUAYATBHOMY OIPOCY

KommuiexcHoe 3a/1aHue,
KOHTpOJIbHAsE paboTa, mpoBepKa
paboueii TeTpajy,
WHIUBHYaTbHBIN oI11poc,
TEKyIllee TECTUPOBAHHE

Monyinb 3. DK0J0rus H CHCTEMATHKA MUKPOOPTaHU3MOB

CucremMatika MUKPOOPTaHH3MOB. Mup
MHUKPOOPTaHU3MOB, OOIME MPU3HAKH U
pa3zHooOpasue. [puHIUITE

1

1,2,4

ITonroroBka K
BBIIOIHEHUTO
KOMILIEKCHOTI'O 3aIaHHs,

KommrekcHoe 3aaHuC, OKJIana
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KJIacCH()UKaIUH. XapakTepucTruka
OTJETBHBIX rpynmn sybaKTepuii
(bakrepun) m apxebaxrepuid (apxeii.)
JlomMeHsI ¥ QUITyMBI.

JTOKJIaTy

DKoJIOrus MUKpOOPraHn3MoB. Pauarus,
Xapakrep ee JIeUCTBUS Ha
MUKpPOOpPraHu3Mbl.  DoTopeakTHBaIysL.
Temnepatypa, pocT MHKPOOPT'aHHU3MOB B
3aBHCHMOCTH or TEMIICpaTypHlI.
[cuxpodusr, Me30(UILITBI u
TepMOQHITBI. Pocr, YCTOWYUBOCTD
MHUKPOOPTaHM3MOB K  BBICYIIMBAHHIO.
JInommzarnms. OcmoTuueckoe
JABJICHUE, OCOOCHHOCTH OCMO(UIIOB.
lanodumer.  MonekynsipHbIil  KHCIOpPOX
(a9poOBl W aHa’poObI), BO3MOXKHEIE
NPUYMHBl  MHTHOMPYIOIIEro  JeHCTBHS
KHCIIOpOo/a Ha MHUKPOOPTaHU3MBI.
3nauenue pH, anmnodunbl, HEHTPODUITBHI
u AJIKaJIO(HITBL. [Mpupona
AHTUMHUKPOOHBIX BEILECTB M 00NacTu ee
MIPUMEHEHUSL. AHTHONOTHKH.
Buroreoxumunueckas JIeITEIIbHOCTh
MHUKpOOpPraHu3MoB.  PacnpocrpaHenue
MHUKPOOPTaHM3MOB B II0YBE, BOJOEMAax,
BO3JyXe. Y4YacTHe MHKpPOOPTaHH3MOB B
LIUKJIaX YIJIeposia, a3oTa, Cepbl U IPYTUX
aneMeHTOB B mpupone. CumoOunos. Tumsl
cuMOmo3a: 9K30- M DHIOCHMOHO3,
MYTyaJlu3M u MIapa3uTH3M.
dakynsTaTUBHBIE u oOuraTHble
CHUMOHOHTEI. BzanmoorHommenus
MHUKPOOPTaHU3MOB M MaKpOOPTraHW3MOB
(pacTeHuii, )KUBOTHBIX W YEJIOBEKA).

1,2,3,4,6

IHonroroeka K
BBITIOJTHCHHUIO
KOMIUTEKCHOTO 3aaHHS,
TECTHPOBAHHIO,
naboparopHoii padore 4
U UHAUBHIYAILHOMY
orpocy

KomriekcHoe 3ajanue, mpoBepKa
paboueii TETpajy,
WHIUBHYaTbHBIN oI11poc,
TECTUPOBAHHE o TEME
«DKOJIOTUSI MUKPOOPTaHH3MOB)Y

HpOMLIIHJ'IeHHOG u Hapoao-
XO3SHCTBEHHOE 3HAUYCHUC
MHKPOOPIraHU3MOB. HpOMLIIHJ'IeHHOG u
HapOﬂO-XO3HﬁCTBGHHOG 3HAUYCHUC
MHKPOOPIraHU3MOB. Pons MI/IKpO6HOI‘O
CHHTE3a B OMOTEXHOIOIHH. MG,HI/IIII/IHCKaH
MI/IKpO6I/IOJ'IOFI/IH IlaTorennnie

2,8

1,2,4,5

ITonroroBka K
KOMILICKCHOMY 33JTaHHIO

KommrekcHoe 3aaHuC
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MHUKPOOPTaHU3MBI.
MIPEOMOTUCKH.

[IpoOuoTuku

u

Bcero yacos:

16

16

39,8

41




MMHOBPHAYKH POCCUN
®I'bOY BO «bAIIKUPCKUN I'OCYJAPCTBEHHBIM YHUBEPCUTET»
BUOJIOI'MYECKNUN ®AKVJIBTET

COJIEP) KAHUE PABOYEM ITPOI' PAMMBI

TUCHMUIUIMHEL  MUKpOOHMONOrMs, BUPYCOJIOTHsT  Ha 6 ceMecTp
(HauMEeHOBaHME TUCITATLIAHEI )
3aounas (opma 00yUeHHs

Bun padorsl O0BLeM TUCHUIIIMHBI
O6mas TpynoemkocTh auctuiuinael (3ET / yacoB) 2/72
Y4eOHBIX 4acOB Ha KOHTAKTHYIO pabOTy C MIPEro/iaBaTesieMm: 14,2
JIEKIAH 6
MIPAKTHYECKUX/ CEMUHAPCKHUX
J1ab0paTOPHBIX 8

Opyrux (TpynnoBasi, MHAWBHIyalbHAsE KOHCYJIbTALUS U UHbBIE
BU/JIbl YUEOHOMW JESATENIbHOCTH, IIPeaycMaTpuBarolue padoty

oOyuaromuxcs ¢ npenogasareneM) (OKP) 0,2
Y4eOHBIX 4acOB Ha CAaMOCTOSITEIIBHYIO Pa00Ty 00yUJarOIIUXCst

(CP) 53,8
Y4eOHBIX 4acoB Ha MOJTOTOBKY K IK3aMeHY/3a4eTy/

muddepentiupoBannomy 3auety (KoHTposs) 4

dopma KOHTPOIIA:
3ader 5 cemectp
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CDopMa H3YyUYCHUA MAaTCPpUAJIOB: JICKIIUU,
MPAKTUICCKUEC 3aHATHSA, CCMUHAPCKUC

OcHoBHAas U

3aHATHSL, 1a6OpaTOPHbIE paGOTbL, JIONOTHUTEIbHAS 3 dopma TeKyIIero KOHTPOs
Ne Tema u contepanie CaMOCTOSTeNbHAs PAGOTa U TPYLOEMKOCTE (B JIUTEpaTypa, 3anaHus 0 CaMOCTOSITEbHOM ycreBaeMocTH (KOJUIOKBHYMBI,
n/n yacax) pexoMeHayemast pabore KOHTPOJIbHBIE PaOOTHI,
cTyaeHTaM (HoMepa KOMITBIOTEPHBIE TECTHI U T.I1.)
U3 CIIUCKA)
JIK | IIP/CEM | JIP CP

1 2 3 4 5 6 7 8 9
Monyanb 1.0co0eHHOCTH CTPOCHHS W OPraHN3anuy 0aKTepHuii U BUPYCOB

1 [Ipeamer w 3agauu MHUKPOOHMONOTHH, €€ 1 4 1,2,4 [ToaroroBka K KOHTPOIBHON KommiekcHoe 3aJIaHue,

MECTO U pOIIb U COBPEMEHHOH OHOJIOTHH. paoore, BBITNIOJTHEHUIO JIOKIIaf, JUCKYCCHS,
Hctopus pa3BUTHSL. OTkpbITHE KOMILIEKCHOTO 3aaHus, KOHTpOJIbHAsI pabora
MUKPOOPTaHU3MOB. Pa3Burue JOKIaxy
OTEYECTBEHHOU MUKPOOHOIOTHH.
I'maBHbIE HaIlpaBJICHUS pa3BUTUSL
MUKpoOHonorud.  OCHOBHBIE — METOJIBI
MUKPOOHOJIOTHYECKHX  HCCIICOBAHUM.
l'unoreza 0 NPOUCXOXKIECHUM >KU3HU U
CBOWCTBAX  MEPBUYHBIX  OPTraHU3MOB.
IIpeanonaraemas IBONIOLHUSA
MUKPOOPTaHU3MOB.

2 | Mopdonorus, crTpoeHHEe W pPa3BHTHE 1 2 7 1,2,3,4 IToaroroBka K KOHTPOJNBHOU Komnnexcnoe 3a/1aHue,
OakTepuit u apxei. Crpoenue, paoore, BBITNIOJTHEHUIO KOHTpOJIbHAsI paboTa, MpoBepKa
XMUMHUYECKHH  cOCTaB M (YHKIHH KOMILIEKCHOTO 3aaHus, paboueii TeTpaay,
OTZEJIBHBIX KOMIIOHEHTOB KIIETOK nmaboparopHoii pabore 1, HMHUBUAYaTbHBIN orpoc,
Oaktepuii. OcoOeHHOCTH cocTaBa W UHAUBUAYaIbHOMY ONpOCY U TECTUPOBaHUE () TeMe
OpraHu3aIux apxebaKTepHil. TECTUPOBAHUIO «Crpoenne u  Mopdonorus
OykapHoThl. JpOACKH, MHIEIUAIbHBIE Oakrepuii»
rpuOBI, MHKPOCKOITMYECKHE BOIOPOCIIH,
npocreiimne. CrpoeHue, XUMHYECKUN
cocTaB  Hu GYHKIIMM ~ OTAENBHBIX
KOMIIOHEHTOB KJIETOK.

3 Bupycel. OCOOCHHOCTH XHUMHUYECKOTO 1 7 1,2,4 IToaroroBka K KOHTPOIBHOM KommiekcHoe 3aJIaHue,
cocraBa BUPYCOB (OENKH, HYKJIEHHOBBIE paoore, BBITNIOJTHEHUIO TEKylllee TECTUPOBAaHHE  IIO
KHCJIOTB, IUIHUBI U YIIIEBOABI B COCTaBE KOMILIEKCHOTO 3aaHus, TeMe «Ctpoenue u
BupycoB). PHK wmwm JIHK «kak TECTUPOBAHUIO PpenpomyKIns BHUPYCOBY,
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TeHeTUYEeCKUH  Marepual  BUPYCOB.
Crpykrypa BuUpycHBIX dYactul. OOmme
TIPUHIUITBI CTPYKTYpHI BHPYCOB.
IIpocteie u cnoxHble BUpychl. Cucrema
«BUPYC - KIIETKa. Oomue
MIPEACTABIEHUs O MPOoLeccax TPAHCIAUU
nadopmarmmonnsix PHK, Tpanckpumimm
JHK n npobieme peryisiun BhIpasKeHUs
reHeTHYeCcKol MH(opMalu BUPYCOB.

Ponb reHoma KJIETKU. OOwmas
XapaKTepUCTHKAa IPOXYKTUBHOIO THIIA
nHpekmn. BrrsBnenue u
UACHTUQUKALIHS BHPYCOB. Muxn
penponykuun Bupyca.PHK-conepxkamiue
BUPYCBL. PHK-conepxamue
GakTepuodary. IMukopHaBUPYCHI.

O®nasuBupycel. PoraBupycsl. Bupycsl
pacteHuil. Bupycel ¢ aBylenodedyHsIM

PHK-renomom. PabmoBupychLI.
IMapamuxcoBupycel. OpPTOMHKCOBUPYCHIL.
ByHbsBUpYCHI, apPEHaBUPYCHIL.
PerpoBupycsl. JHK-conepxamue

Bupychl. [loHSTHE O TpaHCKPUILUU
BUPYCHBIX JHK. [TapBoBUpYCHI.

Bakrepuodaru. I'epriecBupychI.
[TanoBaBUpYCHI. A ICHOBUPYCHI.
Buporenus u YMEpEHHbIE
Bupycsl.MIuTepdepon. Dddexr
uHTeppEepeHMn  MEXIY  BHpYCaMH.
AHTHBUpYCHas aKTUBHOCTb

nHTepdepoHa. MexaHU3M — MHAYKIHH
nHTephepoHa.

KOHTpOJIbHAs pabora

Kynsrusupoanne u poct
MHUKpPOOPTaHU3MOB. HaxonurenbHele,
SJIEKTUBHBIE M YHCTBIE KYJIBTYpPBI, METOJIBI
nx mnomydeHus. OCHOBHBIC THIIBI CpPeX
JUIsl KyIBTHBUPOBAHHS MUKPOOPTaHU3MOB
(110 cocTaBy M (PU3NUECKOMY COCTOSIHUIO).

IToBepxHOCTHOE u DITyOUHHOE
BeIpamuBanue. Poct. PocT oraenbHbIX
MUKPOOPTaHU3MOB u TIOTYISIIIHIN

1,2,3,4,5

IToaroroBka K KOHTPOIBHOM

pabore, BEITIOTHCHUIO
KOMILIEKCHOTO 3aaHus,
TECTUPOBAHHIO,

nmaboparopHoii pabore 2,
HHJIMBUIYaTbHOMY OTIPOCY

KommuiekcHoe 3a/1aHue,
KOHTpOJIbHAsE paboTa, mpoBepKa
paboueii TETpay,

I/IH,HI/IBI/I,HyaJ'ILHHﬁ OIpoc
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(KyneTyp). Iepuonndeckoe u
HeTpephIBHOE BbIpallBaHHE,
3aKOHOMEPHOCTH. CHHXpOHHBIE
KyIBTYpPBl,  CHOCOOBI ~ TONYYeHUS W
3HAYCHUE.

HacnencrBeHHOCTh M M3MEHYHBOCTb.
Hacnencreennas, HEHaCJIeJICTBEHHAs,
MyTallOHHAs u TIOMYJISIIHOHHAS
N3MEHYHBOCTH. PexomOunarms y
MIPOKAPHUOT: TpaHchopMmarms,
TPaHCIYKIIHS, KOHBIOTalusL.
PexoMOMHAIMS 1 TEHETHYECKUH aHAIIU3 y
¢aroB. [lna3sMuzapl, X KiIacCUPUKALHS.
Myrarennsle ¢axropsl. Kiaccuduxarms
MyTalui.

12,4

IToaroroBka K KOHTPOIBHOM
pabore, BEITIOTHCHUIO
KOMILJIEKCHOIO 3aaHuUs,
TECTUPOBAHUIO

Komnnexcnoe 3a/laHue,
KOHTpOJIbHAS pabora,
TECTUPOBaHUE () TeMe
«I'enernka Gaxrepuii»

Monyas 2. MeTa6oau3m
MHKPOOPTaHU3MOB

Merabonm3mM MHUKPOOPTaHU3MOB
DHepreTnyecKre IMpouecchl. bpokeHwus.
ITyrn cOpakuBaHMS YIJIEBOJOB M IPYTHX
OpPraHWYeCcKUX COCAWHEHHH. AlpoOHOe
JIBIXaHHE. ®dopmbl y4dacTus
MOJIEKYJIIPHOTO KHCJIOPO/a B OKHCICHHH
pas3HbIX cyocrparos. [lonHoe U HemIoHOE
okucnenns. OKUCIEHHE HEOPraHMIEeCKUX
coenvHeHnH. AHa’poOHOE  JbIXaHUE.
JIOHOpBI M aKLENTOpHl  JJIEKTPOHOB,
UCTIONB3yeMbIe pasHBIMH
MHUKPOOpPTaHM3MaMH NpH  aHadpoOHOM
IbIXaHuu.  Mcnonb3oBaHHWE — CBETOBOM
sHeprun (¢orocunres). Dororpodusie
NIPOKAPUOTHBIE u 9YKapHOTHBIE
MHUKPOOPTaHU3MBI. AccuMutsus
YIJIEKUCIIOTHI aBToTpOohamu u
rereporpodaMu. YCBOEHHE COECIUHEHUH
azora. DuKcaIys MOJIEKYISIPHOTO a30Ta.

11

1,2,3,4,5

[ToaroroBka K KOHTPOIBHOM
pabore, BEITIOTHCHUIO
KOMILIEKCHOT'O 3aaHuUs,
TECTHPOBAHHIO,
nmaboparopHoii pabore 3,
WHIUBUAYATBHOMY OIPOCY

KommuiexcHoe 3a/1aHue,
KOHTpOJIbHAsE paboTa, mpoBepKa
paboueii TeTpajy,
WHIUBHYaTbHBIN oI11poc,
TEKyIllee TECTUPOBAHHE

Monyinb 3. DK0J0rus H CHCTEMATHKA MUKPOOPTaHU3MOB

CucremMatika MUKPOOPTaHH3MOB. Mup
MHUKPOOPTaHU3MOB, OOIME MPU3HAKH U
pa3zHooOpasue. [puHIUITE

5,8

1,2,4

ITonroroBka K
BBIIOIHEHUTO
KOMILIEKCHOTI'O 3aIaHHs,

KommrekcHoe 3aaHuC, OKJIana
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KJIacCH()UKaIUH. XapakTepucTruka
OTJETBHBIX rpynmn sybaKTepuii
(bakrepun) m apxebaxrepuid (apxeii.)
JlomMeHsI ¥ QUITyMBI.

JTOKJIaTy

DKoJIOrus MUKpOOPraHn3MoB. Pauarus,
Xapakrep ee JIeUCTBUS Ha
MUKpPOOpPraHu3Mbl.  DoTopeakTHBaIysL.
Temnepatypa, pocT MHKPOOPT'aHHU3MOB B
3aBHCHMOCTH or TEMIICpaTypHlI.
[cuxpodusr, Me30(UILITBI u
TepMOQHITBI. Pocr, YCTOWYUBOCTD
MHUKPOOPTaHM3MOB K  BBICYIIMBAHHIO.
JInommzarnms. OcmoTuueckoe
JABJICHUE, OCOOCHHOCTH OCMO(UIIOB.
lanodumer.  MonekynsipHbIil  KHCIOpPOX
(a9poOBl W aHa’poObI), BO3MOXKHEIE
NPUYMHBl  MHTHOMPYIOIIEro  JeHCTBHS
KHCIIOpOo/a Ha MHUKPOOPTaHU3MBI.
3nauenue pH, anmnodunbl, HEHTPODUITBHI
u AJIKaJIO(HITBL. [Mpupona
AHTUMHUKPOOHBIX BEILECTB M 00NacTu ee
MIPUMEHEHUSL. AHTHONOTHKH.
Buroreoxumunueckas JIeITEIIbHOCTh
MHUKpOOpPraHu3MoB.  PacnpocrpaHenue
MHUKPOOPTaHM3MOB B II0YBE, BOJOEMAax,
BO3JyXe. Y4YacTHe MHKpPOOPTaHH3MOB B
LIUKJIaX YIJIeposia, a3oTa, Cepbl U IPYTUX
aneMeHTOB B mpupone. CumoOunos. Tumsl
cuMOmo3a: 9K30- M DHIOCHMOHO3,
MYTyaJlu3M u MIapa3uTH3M.
dakynsTaTUBHBIE u oOuraTHble
CHUMOHOHTEI. BzanmoorHommenus
MHUKPOOPTaHU3MOB M MaKpOOPTraHW3MOB
(pacTeHuii, )KUBOTHBIX W YEJIOBEKA).

1,2,3,4,6

IHonroroeka K
BBITIOJTHCHHUIO
KOMIUTEKCHOTO 3aaHHS,
TECTHPOBAHHIO,
naboparopHoii padore 4
U UHAUBHIYAILHOMY
orpocy

KomriekcHoe 3ajanue, mpoBepKa
paboueii TETpajy,
WHIUBHYaTbHBIN oI11poc,
TECTUPOBAHHE o TEME
«DKOJIOTUSI MUKPOOPTaHH3MOB)Y

HpOMLIIHJ'IeHHOG u Hapoao-
XO3SHCTBEHHOE 3HAUYCHUC
MHKPOOPIraHU3MOB. HpOMLIIHJ'IeHHOG u
HapOﬂO-XO3HﬁCTBGHHOG 3HAUYCHUC
MHKPOOPIraHU3MOB. Pons MI/IKpO6HOI‘O
CHHTE3a B OMOTEXHOIOIHH. MG,HI/IIII/IHCKaH
MI/IKpO6I/IOJ'IOFI/IH IlaTorennnie

1,2,4,5

ITonroroBka K
KOMILICKCHOMY 33JTaHHIO

KommrekcHoe 3aaHuC
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MHUKPOOPTaHU3MBI.
MIPEOMOTUCKH.

[IpoOuoTuku

u

Bcero yacos:

53,8
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PedTHHI-TJIAH U CIUIIJINHEI
MuKpoOHOIOrHsl, BUPYCOJIOTHH

[Tpunoxenue No2

HanpaBjeHue 06.03.01 Ouomorus
Kypc 3 , CeMecCTp 5
Buapl yueOHO# 1eATEJIbHOCTH Bamn 3a Yucno 3agaHuii Bamner
CTYIEHTOB KOHKPETHOE 3a CEMECT - -
R P p MuHUManbEHBIH MakcuMaibHBIH
3aJjaHue

Monyan 1. Oco0eHHOCTH CTPOCHHS M OPraHU3aluM OaKTepHuii U BUPYCOB

Texymmii KOHTPOIb

1. JTaboparopHbie paboTHI 5 2 0 10
(BBIMIONTHEHNME, TIPOBEPKA TETPAIH,
WHIMBHIYAIBHBIN OMpOC)
2. Tectsl 5 2 0 10
PyGe:xHbIil KOHTPOIB
1. IIucbMeHHast KOHTPOJIbHAs 10 0 0 10
pabora
Monyas 2. MeTa601u3M MHKPOOPraHU3MOB
Texymmii KOHTPOIb
1. JTaboparopHbie paboTHI 5 1 0 5
(BBIMONHEHNME, TIPOBEPKA TETPAIH,
WHIMBHIYAIBHBIN OMpOC)
2. Tectsl 5 2 0 10
PyGe:xHbIil KOHTPOIB
1. TectupoBanue 10 1 0 10
Monyanb 3. DK0JOrus U CHCTEMATHKA MUKPOOPTaHU3MOB
Texymmii KOHTPOIb
1. JTaboparopHbie paboTHI 5 1 0 5
(BBIMIONHEHNME, TIPOBEPKA TETPAIH,
WHIMBHIYAIBHBIN OMpOC)
2. Tectsl 5 1 0 5
3. loknan 5 1 0 5
PyGe:xHbIil KOHTPOIB
1. KommnekcHoe 3aganue 30 1 0 30
oompurenbHbIe HAMIBI
1. Yuactue B pabore - - - 5
KOH(EpEHIINH, TyOTHKAIINY,
COOTBETCTBYIOIIHE PODHITIO
npeaMera
2. JIoTOMTHATEILHOE - - - 5
TECTUPOBaHUE
IocemaemocThb (021161 BBIYATAIOTCH U3 001eH cyMMbl Ha0paHHBIX 0aJ1JIOB)
1.ITocemnieHre TEKIMOHHBIX 0 -6
3aHATHIA
2. Tlocemenne NpakTUIECKUX 0 -10
3aHATHIA
3auer 60 110
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