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1. llepevyeHb NJIAHMPYEMBbIX Pe3yJbTATOB 00yUeHHs M0 JUCHHUILINHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3yJIbTATaAMH 0CBOEHHUsI 00Pa30BaTe/bLHOM MPOrPaMMbI

B pesynbrare ocBoeHUs1 00pa30oBaTeIbHOM MPOrpaMMbl 00YUAIOIIUIACS TOJKEH OBIIA/IETh
CIIEAYIOIMMU pe3yabTaTaMi 00Y4EeHHUsI 110 IUCHUIUIMHE:

Pesysnprarel 00y4yeHus ®opmupyemas | ITpumeu
KOMITETeHIHs (C aHue
yKa3aHueM
Koza)
3HaHusg 3HaTh: coiepKaHHe MPOIIECCOB CaMOOPTaHU3ALUH U OK-7

camMo00pa3oBaHMs, UX 0COOEHHOCTEH U TEXHOJIOTHH pearn3alii,
MCXOJIS M3 MeJIeH COBEPIICHCTBOBAHUS PO(PECCHOHANBHOM
JeATEIIBHOCTH.

3HaTh: XapaKTEePUCTHUKH U MEXaHU3MBI IIPOLIECCOB CAMOPa3BUTHUS
U caMOpeaJIn3aliy TUYHOCTH;

3HaTh: OCHOBBI U MEXaHU3MBI YIIPaBJICHUSI BpeMeHeM (TaiM-
MEHEPKMEHT).

3HaTh: CTpOEHHE MIPOKApHOT, aKapuoT, 3YKapHoT; OIIK-3
(yHKIIMOHATbHBIE 0COOEHHOCTH MUKPOOPTaHU3MOB Pa3HbIX THUIIOB,
uX 0OMEH BEIIeCTB M 0COOCHHOCTH aJaNTalliH K YCIOBHUAM
OKpYXKaIOIeH cpespl.

YMeHuns YMeTb: IUTaHUPOBATh LEJIM M YCTAaHABINBATH IPUOPUTETHI IIPH OK-7
BBIOOpE CIIOCOOOB MPUHATHS PELICHUI C YYETOM YCIOBHIA,
CPE/CTB, JINYHOCTHBIX BO3MOKHOCTEH 1 BPEMEHHOH MEPCIEKTUBBI
JIOCTHKEHHST; OCYILIECTBIICHUS IESTEIbHOCTH.

YMeTb:  caMOCTOSITENBHO  CTPOMTh  IPOLECC  OBJAJACHHS
uHdopmanmeil, OTOOpaHHOH UM  CTPYKTYpUPOBAaHHOW  UIsi
BBITIOJTHEHHS IPO(ECCHOHATILHOM AESTEIbHOCTH.

YMeTb: pean30BbIBaTh JMYHOCTHBIE CIIOCOOHOCTH, TBOPUYESCKHUH
MOTEHIMAJ B Pa3IMYHBIX BUAAX ACSATEIHHOCTH U COLIMAIIBHBIX
OOIIHOCTSX;

YMers: pacnpenensiTh 3aJja4u B IPoGeCcCHOHATBHON AeSTeIbHOCTH
Ha JI0JITO-, CPeJIHe- U KPATKOCPOUHbIE.

YMmeTh: TIPOBOTUTH T depeHInATEHYIO OKpacKy OIIK-3
MHKPOOPTaHU3MOB, OIIPENEISITh MPOAYKTHl MeTaboIu3Ma pa3HbIX
rpynn MHUKpPOOPTaHH3MOB, aHaJIM3UPOBATh Ppe3ysbTaThl

OMOXUMMYECKHX METOAOB HMCCJIEAOBAaHUA MUKPOOpPTraHU3Ma U Ha
X OCHOBEC I/II[eHTI/I(bI/IL[I/IpOBaTL MUKPOOPraHMU3Mbl 10 poaa.

Bnanenus Bnagers: npuemamu camMopa3BUTHUS U caMOpeain3aluu B OK-7
(HaBbIKH / npo¢eCCUOHANIBHOM U APYTHX cepax AesTeIIbHOCTH,
OIIBIT Biasiets: mpueMaMu MOCTaHOBKH Iiejiel B podeccHoHaIbHON

)leﬂTeHLHOCTI/I) JACATCIBbHOCTH, IIJIAHUPOBAHUA, METOJJAMU U UHCTPYMEHTaMHU
BBITIOJTHEHWSA KOHKPETHBIX 3a1a4;

BrageTs: KynbTypoil MBIIIIIEHUS, CIIOCOOHOCTHIO K BOCIIPHUSITHIO,
aHanmu3y, 0000IeHII0 MHPOPMAITH, TIOCTAHOBKE IIEITU ¥ BHIOOPY
myTeil e¢ TOCTHKEHNS.

Bianets: HaBBIKAMU MEepPBUYHOMN UACHTU(DUKAIIHN OIIK-3
MHUKPOOPTaHU3MOB.

OK- 7 - ctocoOHOCTHIO K CaMOOPTaHU3AIMH  CaMO0OPa30BaHUIO;

OIIK-3 - cmocoOHOCTRIO TIOHMMAaTh 0a30Bble TIPEACTABICHUS O Pa3sHOOOpa3uu
OMOJIOrMYEeCKHX OOBEKTOB, 3HaueHHWe OuopasHooOpasus M YCTOMYMBOCTU Ouocdepsl,
CIIOCOOHOCTBIO  HCMOJB30BaTh  METOJABI  HAONIO/CHUs,  ONUCAaHUS, HUICHTH(PHUKAIUH,
KJIacCU(PUKAIMH, KyTbTUBUPOBAHUS OMOJOTHIECKUX O0BEKTOB.

2. lleJb 1 MeCTO AUCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunnmna «MHKpoOHOIOT S, BUPYCOJIOTHS OTHOCUTCS K 0230BOM YaCTH.




ITpu ouno¥i opme 00ydeHUs TUCIUILINHA N3ydaeTcs Ha 3 Kypca B 5 ceMecTpe, O4HO-
3a04HOM opMme - B 6 cemecTpe, IpH 3a0uHOor (popme Ha 3 Kypce (2 ceccus).

Llenbt0o  ocBOEHUS  AUCHUIUIUHBI  «MHUKpPOOHOJOTHS, BUPYCOJOTHUS»  SIBISETCS
dbopMUpOBaHHE Y CTYACHTOB MPEJICTaBICHUA 00 YpOBHSAX OpraHu3allld, CTPOCHUH U
(yHKIMOHMPOBAHUN MUKPOOPTAaHU3MOB, OCHOBHBIX HAINPABJICHUSIX X UCIIOJIb30BAHMUS.

B nponecce uzydeHus AUCHUILUTUHBI «MHUKPOOHOIOTHS, BUPYCOJIOTHA», OOydaromuecs
JOJDKHBI MCTOJIBb30BaTh, 00OTAIIaTh M CUCTEMATHU3UPOBaTh (PyHIAMEHTAJbHBIC 3HAHUS I10
LUTOJIOTUU, OMOXUMHH, MOJIEKYJISIpHON Ouonoruu. M3ydyeHue sToro mpeamera sBISETCS OYEHBb
BOXHBIM JUIsI  (OPMHUPOBAHUS HAYYHOTO MHPOBO33PEHHS CIIEHHUAIUCTa OHOJIOTUYECKOTO
HanpayieHus. CTyIeHTbI TOJDKHBI MOTYYUTh NMPAKTUYECKUE HABBIKU JJIsl pabOTHI ¢ mpubopamu
u 000pylOBaHMEM, HCHOJB3YEMBIMH B PAa3JIMYHBIX OTPACIAX HAyKH M MPOM3BOJACTBA  —
OHMOJIOTUH, XUMUU, MEULIUHBI, (PapMaKOJIOTHH U CeJIbCKOTro X03sicTBa. BocnurarenpHoe 3a1aya
Kypca «MHKpOOMONIOTHs, BUPYCOJIOTHS» CBSA3aHO C €ro poibi0 B (HOPMUPOBAHMM HAYyYHO-
MaTEpUATUCTUUECKOTO MHPOBO33PEHHS, IMO3HABATEIbHOW AKTUBHOCTH CTYJIEHTOB, a TaKXke
o0mmIell M HKOJIOTUYECKOH KYIbTYphl JIMYHOCTH, OCMBICICHHOTO BOCIPHUSTHS MHOT000pa3us
KUBOTO MHpa M €T0 3HaUEHUE JJIS CYIIeCTBOBaHUS Onocdephl Kak rio0aabHONM IKOCUCTEMBI.

Jlyis ocBOeHHS] AMCHMILIUHBI HEOOXOAWMBI KOMIETEHLHH, C(HOpMHpPOBAHHBIE B paMKax
W3YYCHUS CIEAYIOIUX AUCHUIUIMH: OO0IIas OWOJIOTHS, UWTOJIOTHSA, OpraHHYecKas XUMHUS,
MOJICKYJISIpHAsi OMOJIOTHS, TEHETUKA U CEJIEKIIHS, YKOJIOTHSL.

OcBoeHHME KOMIETEHUUH TUCHUIUIMHBI HEOOXOMUMBI ISl HW3YYEHHsS CIEAYIOIIUX
TMCUWIUIMH: BBEJIEHHE B OHMOTEXHOJIOTHIO, OMOMOHUTOPHHI M OuorecTrpoBaHus. OCHOBBI
TeHHOW MHEKEHEPHH.

3. Conep:xanue padoueii mporpaMmbl (00beM TUCHUNIHHBI, THNIBI U BUABI Y4eOHBIX
3aHATHH, Y4eOHO-MeTOoANYecKoe o0ecrneyeHne CaMOCTOATEeIbHOI padoThl 00y4ar0IMXCs)

Coneprxanue paboueii mporpammsl npejctasieHo B [Ipunoxennn Ne 1.

4. ®oHJ OLIEHOYHBIX CPeCTB M0 JUCHHIIHHE
4.1. llepevyenb KOMIETEHIMIA C YKa3aHHEM 3TaNoOB UX opMUPOBaHUs B Mpolecce
0CBOEHMs 00pa3oBaTe/ibHOI nporpamMmbl. OnucaHne nokasareJieil H KpUTepHeB
OlleHUBAHUS KOMIIETEHIIN HA Pa3JIMYHBIX ITanax ux (POPMUPOBAHNS, ONTUCAHUE HIKAJI
OLICHHBaHUS

Kon u popmymnuposka komnerenuu OK- 7 - cmocoOHOCTRIO K cCaMOOPTaHU3aluK U

caM000pa30BaHUIO
Oran [T1anupyeMble pe3yabTaThl O0yUCHUS Kpurepuu oneHUBaHUS pe3yIbTaTOB O0YICHHUS
(YypoBeHb) (TokazaTenu JOCTHYKEHUS 33JaHHOTO YPOBHS
OCBOCHHUSA OCBOCHUST KOMIIETCHITHI) «He3zaureHo» «3a4yTeHo»
KOMICTCHITHH
IlepBbiii oTan | 3HaTh: cOAEpKaHME MPOLECCOB s 010
(ypoBeHs) CaMOOPTaHU3AIMH U CaMO0Opa30BaHNUs, UX O6BeM sHaami | O6neM e —
ocobennocTei "vTeXHO“om'vd peansanny, omeHuBaercss Ha 59 u | omenuBaercs oT 60 10
MCXOJIA U3 eIl COBEPIICHCTBOBAHNS HIDKE 6AIIOB or | 110 6aIIOB or
NpoQeCCUOHANBHON JeSITEIbHOCTH. TpeGyeMbix TpeGyeMBIx
3HaTBZ XapaKTCPUCTUKN U MEXAHU3MBI
MPOIIECCOB CAMOPA3BUTHS U CAMOPCATU3AIIH
J'III/)I‘IHOCTI/I; b ’ o 030
3HAaTh: OCHOBHI U MEXaHH3MBI YIIPABJICHUS He 3Haer copepxanue | JleMoHCTpHUpyeT B
BpEMEHEM (TaiiM-MEHEHKMEHT). MPOIIECCOB LEJIOM  BEpHOE, C
CaMOOpraHU3aIMH U | HEKOTOPHIM
caM0o00pa30BaHMs, WX | KOJMYECTBOM
ocobeHHOCTeH M | HETOYHOCTEH 51
TEXHOJIOTUI OIINOOK, 3HaHWE
peanu3aiyu JUIS | OCHOBHBIX IPOIIECCOB
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OCBOEHMS MH(DOPMALUKM | CAMOOpPTaHH3ALUH U
B obnactu | caMooOpa3oBaHMs, HX
MHKpPOOHOIOTHH U | ocobeHHOCTEH u
BUPYCOJIOTHH TEXHOJIOTUH
peanuzanuu YISt
OCBOCHUS
nHPOpPMALINH B
obmactn
MHUKPOOHOJIOTHH u
BUPYCOJIOTHU
Bropoii aTan | YMeTh: IIaHUpOBATh LEJU U YCTaHABIMBAThH s O10
(ypoBeHs) TPHOPHTETSI MPH BEIOOpE cnoco6E)B MPUHATHA [~ =" Jvommi | O6bem prp——
PCHICHAH — € ydeTOM  YCJOBMH,  CPCACTB, | ) iopppaercss Ha 59 u | omenusaercs ot 60 10
JIMIHOCTHBIX  BO3MOXKHOCTCH ¥ BPEMCHHOW | ... 6AIIOB or | 110 GAIIOB or
NEPCHEKTHBEL JOCTIOKEHMA; OCYMECTBICHMA | 1ooGuenmrx TpeGyeMbIX
JEATEIIBHOCTH.
YMeTb: €aMOCTOATENbHO CTPOUTH IIPOLIECC st O30
oBnajgenus: uHpopmauuel, oroOpanHod wu | 1. He ymeet | 1. Ha
CTPYKTYPHUPOBaHHOMN JULst BBINIOJIHEHMS | TUIAHUPOBATh I[ENH W | YAOBICTBOPHUTEIHHOM
npodeccroHaNBHO IeaTebHOCTH. yCTaHaBJINBAaTh YpOBHE yMeeT
YMeTh: PCaIn30BbBIBATDH JIMYHOCTHBIC MPpUOPUTETHI npu IJIaHUPOBATH LCIIN U
CIIOCOOHOCTH, TBOPUECKHUII MOTEHINAT B BbIOOpE CIOCOOOB | yCTaHABIMBATh
Pa3IMYHbBIX BUAX JCSITEIbHOCTH U NPUHATHS PELICHHUH C MPUOPUTETHI pu
COIUAIIBHBIX OOITHOCTSIX; y4eTOM yCJIOBHH, | BBIOOpE crmoco6oB
YMmerts: pacrpeneniTh 3a/1a9U B | CPEACTB, JIMYHOCTHBIX | IPHHSATHS PEILICHHUN C
npodeccHoHaNBHOI NeATEIbHOCTH Ha JOJT0-, | BO3MOXKHOCTEH U | yueTom yCIOBUIA,
CpezHe- M KPaTKOCPOYHBIE. BpPEMEHHON CPEACTB, TNIHOCTHBIX
HEPCIIEKTHBEI BO3MOXKHOCTEH u
JOCTHKEHUSA MpH | BpEMEHHOH
TIPOBEJCHUH TIEPCTIEKTHBbI
MHKPOOHOTIOTHIECKIX JIOCTHKEHUS npu
HCCIIEIOBAaHHH. MIPOBEJICHUH
2. He yMeeT | MUKpOOHOIOrHYECKUuX
CaMOCTOSITEIILHO UCCIIEJOBaHMUI.
CTPOHTH nporecc | 2. Ymeer
OBJIaJICHUS CaMOCTOSTENILHO
uHhopmanue, CTPOHTH mporecc
0TOOpaHHOH U | OBJIQJCHUS
CTPYKTYPHUPOBaHHOMN nHpopmannei,
IS BBITIOJIHEHUST | OTOOpaHHOM "
podecCHOHANBHOM CTPYKTYpPHPOBaHHON
JeATeIbHOCTH (mpu | s BBITIOJIHEHNUS
OCBOCHUM JHCLMIUTMHBI | MPOoQeccHOHaNnbHOH
«Muxpobuonorus, JesTenbHOCTH  (TIpu
BUPYCOJIOTHSY). OCBOCHHUH
3. He yMeeT | IUCIMIIIMHEI
pacnpenensaTh 3aiaun B | «MukpoOuonorus,
po¢heCCHOHATBHOI BUPYCOJIOTHS).
JeATENbHOCTH Ha A0Aro- | 3. Ha
, cpenHe- U | yIOBJIETBOPUTEIHLHOM
KpaTKOCPOYHBIE; YpOBHE ymMmeer
4. He ymeer pacrpesnensiTh 3a1adu
peaTn30BbIBATH B TpodheccHoHaATbHOM
TBOPYECKHH MOTEHIHAN | JAEATEIbHOCTH Ha
B Pa3IMYHBIX BU/AX JIOJr0-, CpelHe- |
JIeITeILHOCTH 1 KpaTKOCPOUHBIE;
COLMAJIbHBIX 4. Ha
OOIIHOCTSIX. YJIOBJIETBOPUTEIEHOM
YPOBHE yMeeT
peann3oBbIBaTh
TBOPYECKHI
MOTEHIMAT B




Pas3IMYHbIX BHJIAX
JIeSITEJIbHOCTU U
COLMANIBHBIX
OOIIHOCTSAX.
Tperuii aTant | Biagets: mpuemamu caMOpa3BUTHS U st 010
(ypoBeHb) caMopean3alyy B IpoecCUOHAIbHON U 0O6beM sHaHui | OObeM SHAHWH
ApYruX cepax AesTeNbHOCTH; omeHmBaercs Ha 59 W | omeHmBaeTcs Ha 59 u
Brnanets: nmpreMaMu MOCTaHOBKH LieJiei B HIDKE 6aJI0B OT | HmKe  OalIoB  OT
Hqu)eCCHOHaHLHOﬁ JACATCIbHOCTH, Tpe6yeMLIX TpeGyeMbIX
TUIAaHWPOBAHUSI, METOIAMH ¥ HHCTPYMEHTaMH s 030
BBITIOJHEHNS KOHKPETHEIX 3a7at; 1 He snancer | LHa
Brnanets: KYJIBTYPOH MBIIIIICHHS,
TIpueMamMu yJIOBJIETBOPUTEIHHOM
CIIOCOOHOCTBIO K  BOCHPHSATHIO, aHAJIH3Y,
00001mIeHno0 MHPOPMAIIH, MTOCTAaHOBKE MENH CcaMOpasBHTHA u| yposHe Braneet
L caMopea3alin B | IpHeMamu
U BBIOODY ITyTeil €€ JOCTHKEHHS. . .
NpoQecCHOHANBHON M | CaMOPa3BUTHUSL "
IPYTHX cepax | camopeanu3anud B
JIeATEILHOCTH. npodeccHoHAIBHON |
2. He BIaJeeT | APYrux cepax
NpUeMaMH TIOCTAHOBKH | JESATEIBHOCTH.
ueneu B 2. Ha
npodeccroHanbHO YIOBIIETBOPUTEILHOM
JIeATEeNIHOCTH, YpOBHE BIIaJeeT
IUTAHUPOBAHNS, npueMamMu
MeToAaMu 1 | IOCTAaHOBKU LEeJIed B
HUHCTPYMEHTaMH npodeccHoHaIBLHOM
BBITIOJTHEHHS JIeSITENIbHOCTH,
KOHKPETHBIX 3a/1a4 (B IUIAHAPOBAHHS,
o0mnacTu MeToJlaMu u
MHKPOOHOJIOT MU U | HHCTPYMEHTaMH
BUPYCOJIOTHN). BBITTOJTHEHUS
He BJIaJiceT | KOHKPETHBIX 3a/1a4 (B
KyJIbTYpO# MblluieHus1, | o0nacTn
CTIIOCOOHOCTBIO K | MUKPOOHOJIOTHH u
BOCIIPUSITHIO, aHANK3y, | BUPYCOJIOTHH).
0000IIEHNTO 3 Ha
uHhopmauu, YAOBIETBOPUTEIHHOM
IIOCTAaHOBKE LEJIM W | yPOBHE BlIaJIeeT
BBIOOPY nyTen e¢ | KynbTypoi
JOCTHKEHHS. MBIIIICHUS,
COCOOHOCTHIO K
BOCIIPUSATHIO,
aHaIM3y, 0000UICHUIO
nHdopmanuy,
MIOCTAHOBKE LIEJN U
BEIOOpY — myTed e
JIOCTHKEHHUSL.

Kox u ¢opmymupoBka kommereHimu OIIK- 3 - cnocoOHOCTBIO MOHMMATh 0a30BBIE
MIpeJICTaBICHUs] O pPa3HOOOpa3uMu OMOJOTMYECKUX OOBEKTOB, 3HaU€HHUE OMopazHooOpasus st
YCTOMYMBOCTH OHOC(EPBI, CIIOCOOHOCTHIO HCHOJb30BATh METOJbl HAONIOJICHHS, ONUCAHUA,
UAeHTUPUKAIUY, KiIacCu(UKAIUU, KyJIbTUBUPOBAHUS OMOJIOTUYECKUX 0OBEKTOB

Oran [Tmanupyemsle pe3yapTaTel 00yUeHUS Kpurepun onieHnBaHus pe3yabTaToOB 00yUeHUs
(ypoBeHb) (TmokazaTenu TOCTHKCHHS 3aIaHHOTO YPOBHS
OCBOCHHUS OCBOCHHSI KOMITETEHIIHH) «Heszauteno» «3auTeHo»
KOMITCTEHIMN
TlepBeiii oTan | 3HATH: CTPOEHUE MMPOKAPHUOT, AKAPHOT, st OJ10




(ypoBeHb) 9YKapHOT; PYHKIMOHAIBEHBIE 0COOCHHOCTH O0Bem 3HaHuil | O0BeM 3HaHUI
MHKPOOPTAaHU3MOB Pa3HBIX THIIOB, UX 0OMEH olieHuBaeTcs Ha 59 u oreHuBaercs ot 60
BEILECTB M OCOOEHHOCTH aIanTaluy K HHXKE 0aoB or | no 110 6ayu1oB ot
YCIIOBHSIM OKPY>KaIOIIEeH Cpebl. TpeOyeMbIX TpeOyeMBbIX

st O30
He 3maer crpoenue | JleMoHCTpupyeT B
MIPOKAPHOT, aKapuoT, | LeJOM  BepHOe, C
JYKapHUoT; HEKOTOPBIM
(yHKIIMOHAJIBHEIC KOJIMIECTBOM
0COOEHHOCTH HETOYHOCTEH u
MHKPOOPTaHU3MOB ommOOK, 3HAHUSA O
pasHBIX  THIOB, WX | CTPOCHHH IMPOKAPHOT,
oOMEH  BemecTB W | aKapuoT, JyKapHOT;
0COOEHHOCTH ajanTanuy | (YHKIHOHAIHHBIX
K YCIIOBHSM | OCOOEHHOCTSIX
OKpY’KaIoIIeH Cpepl. MHKPOOPTaHU3MOB
Pa3HBIX THIIOB, WUX
oOMEHE BEIIECTB W
0COOEHHOCTSX
ajlantanuu K
YCIIOBUSM
OKpY’Karomien cpebl.

Bropoii sTanr | YMmers: mpoBoauTh qudhepeHInaNIbHYO i OJ10

(ypoBeHb) OKpacKy  MHKPOOPTaHH3MOB,  Ompeaeisatt | OobeM 3HaHui | O0BeM 3HAHUU
NPOXYKTHl ~ MeTabonW3Ma  pasHbIX TPYNI | oleHUBaercs Ha 59 u | oueHuBaeTcsa Ha 59 u
MHKPOOPTaHU3MOB, AHAIM3UPOBATh | HHXKE OaytoB oT | HIDKe  0aluioB  OT
pe3ynbTaThl OMOXMMHUYECKUX METOJIOB | TpeOyeMBIX TpeOyeMBIX
MCCJIICJOBAaHMs MHUKPOOpPraHuM3Ma M Ha HX it O30
OCHOBE MACHTH(HULUMPOBATE MUKPOOPTaHU3MBL | He ymeeT npoBoauTh | Ha
1o poxa. i epeHIaNTbHY 0 yIOBIETBOPUTEIHHOM

OKpacKy YpOBHE ymeeT
MUKpPOOPTaHNU3MOB, CaMOCTOSITEILHO
OTPEJIENIATh  MPOIYKTHI | TIPOBOJIUTH
MeTaboam3Ma  pasHbeIX | AuddepeHInaTbHY 0
rpyImi OKpacKy
MUKPOOPTaHNU3MOB, MHUKPOOPTaHU3MOB,
aHaIN3UPOBaThH OTIpe/IeIATh
pe3yIbTATHI TIPOAYKTHI
OMOXUMHUYECKUX MeTaboIm3Ma pa3HbIX
METOJZIOB HCCIICAOBAaHHA | TPYIIT
MHKpPOOpPTraHU3Ma M Ha | MHKPOOPTaHH3MOB,
170: OCHOBE | aHaJIM3HUPOBATh
HUACHTU(PHUIIPOBATH pe3yIbTaThI
MUKPOOPTaHU3MBI J0 | OMOXUMHYECKUX
pona. METO/IOB
WCCIIeTOBaHUS
MUKpPOOpPTaHU3Ma |
Ha ux OCHOBE
WICHTHQHUINPOBATH
MHUKPOOPTaHU3MBI IO
pona.

Tperuii aTan Bnanets: HaBBIKAMH TepBUYHOMN s O10

(ypoBeHb) UACHTU(PHUKAIIMA MUKPOOPTaHH3MOB. OGrem snami | OGuent po——

ouneHuBaercs Ha 59 wu | oueHuBaercs Ha 59 u
HUXeE OatoB oT | HIbKe  0auIoB  OT
TpeOyeMbIX TpeOyeMBbIX

g O30
He Bnageet nHaBbeIkaMu Ha
TIEPBUIHOM YIOBJIETBOPUTEIEHOM




UICHTU(PUKAIIN yYpOBHE BIIAZIEET

MHKPOOPTaHU3MOB. HaBbIKAMU
NEPBUYHOMI
UICHTU(QHUKAIIUN
MHKPOOPTaHU3MOB.

Kputepusimu ornieHUBaHUS SIBISIFOTCS OauTbl, KOTOPBIE BBICTABISIOTCS IPETOaBaTelieM
3a BHJBI JEATEIbHOCTU (OLIEHOYHBIE CpEACTBAa) IO MTOraM H3ydeHuss Monayiei (pas3aesnos
JTUCHUIUIUHBI), TEPEUYUCICHHBIX B PEUTHHI-IUIAHE JUCHUIUIMHBL: TEKYIIUA KOHTPOIb —
MakcuMyM 50 6aitoB; pyOeKHBI KOHTPOJIb — MakcuMyM 50 0ajuioB, TOOLIPUTEIIbHBIC OaJIIbI —
MakcumyM 10).

[kanel OLeHUBAHUS:
3ayTeHo — oT 60 1o 110 peiituHroBeIX OaiIoB (BKiI0Yas 10 moompuTensHbIX 0aJIoB),
He3auTeHO — OT 0 10 59 peUTHHTOBBIX 0aJLIOB.

Kpurepusmu olieHUBaHUS ypPOBHS OCBOCHHE TUCHHUILIUHBI CTYIAECHTAMH OYHO-320YHOTO
OTJIEJICHUS SIBJISIFOTCS] OLICHKH, KOTOPBIE BBICTABIISIFOTCS IPETOAABATENIEM 3a BUABI JESATEIbHOCTH
(OLICHOYHBIE CpEACTBA) MO MTOTaM HU3YYCHHUS pa3AesioB AUCHUIUIMHBL J[OmycKoM K 3aueTry
SIBJIICTCSL BBITIOJTHEHUE BCEX JTAOOPATOPHBIX paboT (C 00s3aTeNbHBIM MPOXOKACHUEM MTPOBEPKU
pabodeii TeTpaau MpenoaBaTesieM), BRICTYINICHUE ¢ JOKIAI0M, BBIITOJIHEHUH TECTUPOBAHUS HE
MeHe, yeM Ha 35% OT MaKCHMaIbHOT'O KOJIMYECTBa 0asioB.

[kanel OleHUBAHUS:
® «HE3aYTeHO» - CTYIEHT HE OCBOWJI IMPOrpaMMy AMCHUMILIUHBL, KOMIUIEKCHOE 3aJaHue

BBIIOJIHEHO MeHee, ueM Ha 50%;
® (BA4TEHO» - CTYACHT OCBOWJI MPOTPaMMY IUCIHUILUINHBI, KOMIUICKCHOE 3a/IaHU€ BBIMIOJHEHO
ooiee, yeM Ha 51%.

4.2. TuNoBbIe KOHTPOJIbHBIE 3aJaHUsl UJIH HHbIE MATePUAJIbl, HEO0OX0UMBIE [IJIsl OLleHKH
3HAHMH, yMeHMii, HABBIKOB H ONbITA /IeSITeJIbHOCTH, XaPAKTEPU3YIOIIMX 3TANbI
(popMupoBaHus KOMIIETEeHIIUI1 B polecce 0OCBOEHUsI 00pa30BaTe/IbHON NMPOrpPaMMblI.
MeTtoauyeckue MaTepuaJbl, ONpeAesone NpPoneypbl OLCeHNBAHUS 3HAHUI, YMEHHUH,
HABBIKOB H ONBITA 1eSITeIbHOCTH, XapaKTepPU3YIOIIHUX 3Tanbl (POPMHUPOBAHUS

KOMITeTeHI U
Orarsl Pesynerater 00ydeHus Komnerenuust OLeHOoYHBIE CpesicTBa
OCBOCHHS
1-# stan 3HaTb: coJiepKaHue MPOIECCOB CaMOOPTaHU3aNH 1 OK-7 Jokman, TecTHpoBaHUeE,
3HaHUS caMm000pa3oBaHusl, WX 0COOCHHOCTEH U TEeXHOJOTUH KOHTPOJIbHAS pabora,
peanu3anyy, UCXOIs U3 IeJIeil COBEPIICHCTBOBAHUS KOMIUIEKCHAS pabota,
npodeccrnoHanbHON e TENbHOCTH. MpoBepKa paboueit
3HaTh: XapaKTEPUCTHKH W MEXaHU3MBI IIPOIIECCOB TeTpaan
CaMOpPAa3BUTHS M CAMOPEATH3AINY JINYHOCTH;
3HaTh: OCHOBBI 1 MEXaHHU3MBI YIIPABICHUS
BpeMeHeM (TaliM-MEeHEDKMEHT).
3HaTh: CTPOEHHUE MPOKAPHUOT, aKapHOT, JyKAPHUOT; OIIK-3 Kontponbnas pabora,
(yHKIIMOHATIbHBIE 0COOCHHOCTH MUKPOOPTaHU3MOB KOMILJIEKCHAsS pabora
Pa3HBIX TUIOB, UX OOMEH BEUIECTB U OCOOCHHOCTH TECTHUPOBaHUE, IPOBEpKa
aJIalTalyy K YCIOBUSM OKpYJKarolel cpepl. paboueit TeTpajH,
WHJIMBHTyaJIbHBIH Onpoc
2-i1 aTan YMeTb: IUIaHUPOBaTh LEIUM U YCTaHABIMBATH OK-7 WnavBuayansHelid onpoc;
YMeHnus MPUOPUTETHl TIPH BHIOOpPE CIOCOOOB TMPHHATHSA IIpOBEpKa paboueit
pEIIeHNH ¢ Y9eTOM YCIIOBHH, CPEACTB, TMIHOCTHBIX TeTpajH, UTOTOBOE
BO3MOXKHOCTEH M  BPEMEHHOW  MEpPCHEKTHBEHI KOMIUIEKCHOE  3aJIaHue,
JOCTIDKEHHST, OCYIIECTBICHUS IS TEITHHOCTH. TECTUPOBaHUE, JOKIA.
VYMeTb:  caMOCTOATENBHO  CTPOUTH  IIpOLEcC
oBnajgeHusi  uHpOpManueH,  OTOOpaHHON
CTPYKTYPUPOBAaHHOM JUIst BBINOJTHEHHS
npodeccrnoHaNbHON NeATeTbHOCTH.




YMeTh: peasn30BbIBaTh JINYHOCTHBIE CHOCOOHOCTH,
TBOPYECKUI MOTEHLUAN B PAa3IMYHBIX BUAAX
JIeITEIIbHOCTH M COLJHAIbHBIX OOIIHOCTSX;
YMeTh: pactpeaensiTh 3a1auu B Ipo(hecCHOHATBHOM
JIeSITeTIbHOCTH Ha JI0JIT0-, cpeaHe- u
KpPaTKOCPOYHBIE.
YMmeTh: mpoBoAuTh IU(QepeHIHATEHYIO OKPaCKy OIIK-3 WnauBuayansHeIHA o11poc,
MUKPOOPTaHU3MOB, onpeneniTh MIPOAYKTHI IIpOBEpKa paboueii
MeTabosMM3Ma pa3HBIX TPYII MHKPOOPTaHM3MOB, TeTpaau, TECTUPOBAHHUE,
aHAU3UpPOBaTh  PE3ydbTaThl  OMOXUMHUYECKUX KOHTPOJIbHAs pabota;
METOJIOB HCCIEIOBAHUS MHUKPOOPraHM3Ma U Ha UX KOMIIIEKCHOE 3a/IaHue.
OCHOBE HJICHTU(GHIMPOBATH MHUKPOOPTaHU3MBI JI0
poza.
3-it aTan Bnagers: npuemamu caMopa3sBUTUS U OK-7 WHnuBuayanbHbli,
Bnanets caMopeann3aliy B PoeCcCHOHATBHON U APYTHX ONpoc; NpOBEpKa
HaBBIKaMU | cdepax AesTeIbHOCTH; paboueii TeTpaam,
BnazgeTrs: npueMaMu OCTaHOBKU LieNEH B TECTHUPOBAHUE,
npodeccrnoHaNBHOM NEeTeNbHOCTH, INTAHUPOBAHNU, MIOJIrOTOBKA AOKJIaaa
METOAAMHU ¥ HHCTPYMEHTAMHU BBIITOJTHEHUS
KOHKPETHBIX 33/a4;
Brnagets: KyabTypoii MBIIIICHHSI, CIOCOOHOCTHIO K
BOCIPUSATHUIO, aHATIM3Y, 0000IEHNI0 HH(POPMAIHH,
MIOCTAHOBKE IIEJIM ¥ BBIOOPY ITyTEH €€ JOCTHIKECHHUS.
Braners: HaBbIKaMH IEPBUYHOM UIEHTU(DHUKALIUH OIIK-3 WHauBuayansHbId ONIpoc,
MHUKPOOPTaHH3MOB, MpOBEpKa paboueit
TeTpagH; TECTUPOBAHHE,
KOMILIEKCHOE 3a/IaHUE.

4.3 PeTHHI-TJIAH TUCIUNINHBI
PeiiTuHTr-11aH AMCIUTUIMHBI TIPEICTABIICH B MPUIIOKEHUH 2.

Bonpocbl KOHTPOJILHOM Pa6oThI
1. Ilpenmer muxpobuomnorus. 3agauu. OCHOBHBIE pa3/Iesibl U HAIlPaBJICHUS.
2. Kparkas uctopus pa3BUTHSI MEKpPOOHOJIOTHH. BKi1ag pyCCKUX M COBETCKHMX YUYCHBIX B
pa3BUTHE TOI HAayKH.
Pa3mMepsl MUKPOOPTaHU3MOB.
OTnuuuTeNnbHble NPU3HAKY apXel, OaKTepHuil U dyKapuil.
MecTononokeHne MPOKapruoT B CUCTEME KUBOW TPUPOJIBL.
Mopdornorus 6akTepuii.
XHUMHUYECKUHN COCTAB KIJIETOK IIPOKAPHOT.
Crpoenue 6akTepranbHON KIETKH.
Knerounas crenka 6akrepuii. Oxkpacka mo ['pamy.
0. HaoOosnoueunble CTPYKTYphl OaKTEpUATbHOMN KIICTKH.
11. IlpugaTky ¥ MOBEPXHOCTHBIE CTPYKTYPHI OaKTEpPUATILHOUN KIIETKH
12. JIpmwxeHne OakTepuii.
13. Iluronnazmaruyeckas MeMOpaHa.
14. Ilutomnna3zMa KJIETKH.
15. Hykneoun u ero opranuzanusi.
16. BrurroueHus OaKTepHUAITBHOM KIIETKH.
17. Cnops! u ciopoo6paszoBanue. [pyrue Busl AuddepeHnnanun 6aKTepuaibHON KIETKH.
18. Mukpockonmueckue rpudbl Kak 00bEKTHl MUKPOOHOJIOTHH.
19. Bupycel. Obume cBoiicTBa, Mopdosiorus, CTpoeHue, apXUTEeKTypa, pa3Mephl.
20. X¥MHUYECKU COCTaB BUPYCOB.
21. Bupycusie HK.
22. BzaumoeiicTBre BUpyca U KIETOK.

H©O©®©o~N Ok w
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23. PenpoayKkuiusi BUPYCOB.

24. TIpoucxoxaeHnue BUPYCOB, UX KIacCU(pUKAITHSI.
25. bakrepuodaru. Jlnzorenus.

26. OHKOTCHHBIC BUPYCHI.

27. Varepdepenuus BupycoB. MuTepdepon.

28. Bupou bl ¥ PUOHBI.

29. PocT 1 pa3MHOKEHUE MHUKPOOPTAaHH3MOB.

30. KynbTuBrpoBaHue MUKpOOPTaHU3MOB.

31. Ilepuoauueckoe KynbTuBUpoBaHHE. Da3bl pocTa MUKPOOPTAaHU3MOB.
32. HenpepeiBHOE KynbTHBHpOBaHue. [[puMeneHne B OMOTEXHOIOTHH.
33. CHHXpOHU3UPOBAHHOE KYJIbTHBHPOBAHUE.

34. Bupl ©3MEHYMBOCTH OAKTEPHiA.

35. I'eHbI IPOKApPHUOT.

36. MyTtanuu y MUKpOOPTaHU3MOB.

37. MyrareHnslie (paKTopsbI.

38. luccouunanuu y MUKpOOPTaHU3MOB.

39. I'eneTnueckasi pekOMOMHALNS y OaKTEPHIA.

40. Tpauchopmarius.

41. TpaHcayKuus.

42. Kowrwrorauus.

43. TIna3Muasl OaKTEpHH.

44, Cenekuus MUKPOOPIaHU3MOB.

IIpumep BapuaHTa KOHTPOJBHOM PAadOTHI:
buner 3
1. Mopcdosnorust 6akrepuil.
2. Permponykumst PHK-conepskamnux BUPYyCOB.
3. CtpoeHue onepoHa.

Kpumepuu ouyenxu (¢ oannax):

3a OTBeTHI HAa BOMPOCHI B OMJIeTE CTYIEHT MOXKET MOJNy4yuTh MakcumanbHO 10 6amnos. B
owmere comepxkutcs 3 Borpoca. OrieHnBaeTCs BeCh OTBET Ha BCE BOMPOCH KOMIUIEKCHO, a HE Ha
OT/CNBbHBIN U3 HHUX.

- 9-10 GayToB BBICTABISETCS CTYACHTY, €CIHM CTYACHT JaJl TIOJHBIC, Pa3BEPHYTHIC OTBETHI
Ha BCE TEOPETHMYECKHE BOIPOCH OuWjeTa, MPOJEMOHCTPUPOBAN 3HAHHE (PYHKIIMOHAIBHBIX
BOSMO)KHOCTGI\/'I, TepMI/IHOJ'IOFI/II/I, OCHOBHBIX DJICMCHTOB.

-_5-8 6amioB BBICTABISIETCS CTYACHTY, €CIIU CTYIEHT PAaCKPhUT B OCHOBHOM TEOPETHUYECKUE
BOHpOCLI, OJHAKO )IOHYI]_ICHI)I HCTOYHOCTU B OHpeﬂeHeHI/II/I OCHOBHBIX HOH?ITPIﬁ. HpI/I OTBECTC HaA
JIOTIOTHUTEIbHBIE  BOMPOCHl  JIOMYIICHBI HeOoNbline HETOYHOCTH. [lpu  BBINOTHEHHUH
MPaKTUYECKON YacTh pabOThI OMYLIEHBI HECYIIECTBEHHBIE OLIMOKY;

- _3-4 Oamna BBICTABISETCS CTYAEHTY, €CIM TpH OTBET€ HAa  TEOPETHUYECKUE
BOHpOCLI CTYJIeHTOM }IOHyHIeHO HECKOJBKO CYH_[eCTBeHHI:IX OI_HI/I6OK B TOJIKOBAHUHW OCHOBHBIX
MoHATHA. JIoTMKa W TOTHOTAa OTBETa CTPAJAlOT 3aMETHBIMHU HM3bSHAMHU. 3aMETHBI IMPOOEIIbI
B 3HAHUNU OCHOBHBIX METOLOB. TeOpeTI/I‘-IeCKI/Ie BOHpOCI)I B oejiIoM HN3JI0KCHBI
JIOCTaTOYHO, HO C TPOMycKamMu Mmarepuana. VMerTcs NPUHIUNHAIBHBIE OMIMOKH B JIOTHKE
MTOCTPOCHHMSI OTBETA HA BOIPOC.

- 1-2 Gamna BBICTABISIETCS CTYACHTY, €CIM OTBET CTYICHT IUIOXO OPHUEHTHPYETCS B
BOIIPOCE, TOMYCKAET rpyObIe OMHUOKH.

Jnst CTYyZeHTOB OYHO-320YHOM W 3a04HOM (opM OOy4YCHHS MTaHHBIA BHUJI KOHTPOJIS
(MrChbMEHHAss KOHTPOJIbHAS paboTa) He MPeyCMOTPEH.

BOIIpOCbI AJI MOATOTOBKH K MUCBMECHHOMY KOMIUVIEKCHOMY 3a/IaHUIO
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[Ipenmer mukpobuonorus. 3agaun. OCHOBHBIE Pa3/ieNbl U HApaBJICHUS.

Kpatkas uctopus pa3Butusi MUKpoOHoIOruu. BKitag pycCKuX U COBETCKUX YUEHBIX B
pa3BUTHE 3TOU HAYKHU.

OTnnuuTenbHbIE TPU3HAKY IPOKAPUOTHYECKON U 3YKAPUOTHYECKOU KIIETKH.
Mopdonorust GakTepuii.

Crtpoenue 6akTepraIbHON KIICTKH.

Krnerounas crenka 6akrepuii. Oxpacka o ['pamy.

Hago6onoueunbie CTPyKTyphl OaKTepHATbHOM KIETKH.

[TpugaTk ¥ TOBEPXHOCTHBIE CTPYKTYPBI OAKTEPHATIHLHON KIETKU

JIBrokeHue OaKkTepuid.

. Huromnasmarudeckass MeMOpaHa.

. [{uTomnasma KJIeTKH.

. Hyksieonn u ero opranusanus.

. BkiroueHus GakTepuanbHOM KIETKH.

. Criopsl u ciopoobpazoBanue. [[pyrue Bumasl qmuddepeHnuanuy OaKTepuaaIbHOU KICTKH.
. Mukpockonuyeckre rpudbl Kak 00beKTbl MUKPOOHOIOTHH.

. OJTHOKJIETOYHBIE BOJAOPOCIIH.

. IIpocreiimue.

. Bupyce1. O01ue cBoiicTBa, MOP(OJIOTHS, CTPOCHUE, APXUTEKTYPA, Pa3MEpPHI.
. XMMHUYECKUH COCTAB BUPYCOB.

. Bupycusie HK.

. BzaumopericTBue BUpyca U KJIeTOK.

. Penponykuust BUpycoB.

. [IpoucxoxaeHne BUPYCcOB, UX KIacCUPUKALIUS.

. bakrepuodaru. JIuzorenwus.

. OHKOT'€HHBIE BUPYCBI.

. UaTepdepennus Bupycos. HTepdepoH.

. Bupouns! v npuoHsI.

. PocT 1 pazMHOXXE€HHE MUKPOOPTraHU3MOB.

. KynpTHBUpOBaHNE MUKPOOPraHU3MOB.

. [leproguueckoe KynpTHBHpOBaHue. Pa3bl pocTa MUKPOOPTaHU3MOB.
. HenpepsiBHOe KynbTHBHpOBaHue. [IpMeHeHe B OMOTEXHOIOTHH.
. CHHXpOHU3MPOBAaHHOE KYJIbTUBHUPOBAHHE.

. Bunibl usMeHUHnBOCTH OaKkTepuil.

. I'enbI mpokapuor.

. MyTauuy y MUKpOOPTaHHU3MOB.

. MytarenHsie (aKkTOpBbI.

. Aucconmanuy y MUKpOOPraHU3MOB.

. l'enernyeckas pekoMOuHaIus y 6aKTepwHii.

. Tpanchopmarus.

. Tpancaykuus.

. Konnroramnus.

. [Ina3mu el 6GakTepuii.

. Cenekuysi MUKpOOPTIaHU3MOB.

. OcobeHHoCTH MeTaboIM3Ma Y MUKPOOPTraHU3MOB.

. ®epMEHTHI MUKPOOPIaHU3MOB.

. MexaHu3M peryisiiuy oOMeHa BEeLIECTB.

. TUnbI cylecTBOBaHUS OAKTEPHIA.

. PazHoobpazue crioco6oB u ¢popM nuTaHus y GaKTepHil.

. [locTynieHne SK30reHHBIX BEILIECTB B KIIETKY.

. IcTOYHUKY IUTaHKS Y MUKPOOPIaHU3MOB.
. MeTaboa13M NUTaTeNbHbIX BELIECTB.
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52.
53.
54.
55.
56.
57.
58.

59.
60.
61.
62.
63.
64.

65.

66.
67.

68.

69.

70.

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

7.

78.
79.
80.
81.

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

88.

89.

90.
91.

Bbuonoruueckoe OKUCIIEHHE U €r0 0COOCHHOCTH.

CriocoObl osTyyeHus SHEPruY MUKPOOPIaHU3MaMHU U IIyTH €€ TpaHc(hopMaluu.
VYriepogHoe nuTaHue MUKPOOPTaHU3MOB.

A30THOE NUTaHUE Y MUKPOOPTaHU3MOB.

Pone AT® B npouiecce MmeTabonu3Ma 1 CriocoObl ee 00pa3oBaHuUs.

ABtotpodnas dpuxcarus CO-.

[{ukn Apaona. 3Hadenue B Metabonnsme. Hanmuue u GyHKIMOHUPOBAHUE Y PA3THYHBIX
MHUKPOOPTIaHU3MOB .

[ukn KansBuna-baccama. Hanuuue 3TOro Hukia y pa3andHbIX MUKPOOPTraHU3MOB.
Hcnonb3oBanue Mukpoopranusmamu Cq COeAMHEHUH U1 TUTaHUS.

Ucnons3zoBanne mukpoopranuzMaMu Cy; COETUHEHUN TSl TUTAHUSI.

brocuHTe3 aMMHOKHUCIIOT U ApOMAaTHUECKUX KUCIOT MUKPOOPraHU3MaMHU.

brocuHTe3 HU3KOMOJIEKYJISAPHBIX COSTUHEHUH MUKPOOPTraHH3MaMHU.

A30T atmochepbl Kak HICTOYHUK a30THOTO MUTAHUS JIJIsl MUKPOOPTaHU3MOB. MexaHnu3m
a30T(uKcanny, 3HAYCHUE ITOTO MPOLECCca B IPUPOJIE.

CB0OOAHOXKUBYILME B [T0OYBE a30TOPUKCUPYIOLIUE OAKTEPUU U UX XapaKTECPUCTHKH.
3Ha4YeHHe 3TUX MUKPOOPTaHU3MOB B IPHPOJIE MUKPOOPTAaHU3MOB.

Kny6enbkoBble 6akTepun. PacipocTpaneHnue B IpupoJie U UX 3HAUEHUE.

Bbpoxenns. OCHOBHBIE TPYIITBI MUKPOOPTaHU3MOB, BBI3BIBAIOIINE OpOKEHHUE.
Cucremaruka 6poxenus no B. M. Illanomuukosy.

I'ekcozonudocdarHpiii myTh - MyTh COPaXUBAHUS YTIIEBOJIOB MUKPOOPTaHH3MAaMH.
Hanuuue 1 pyHKIIMOHUPOBAHME 3TOTO IYTH Y MUKPOOPTaHU3MOB. 3HaUEHUE.
3HavyeHne rekco30MoHo(pochaTHOrO MyTH cOpaXHBaHUA yriieBo0B. Hanmuue n
(GYHKLMOHUPOBAHUE 3TUX MYyTeH Yy MUKPOOPraHU3MOB. 3HaUCHHE.

MonouHokucnoe OpokeHne. XapakTeprucTUKa MUKPOOPTaHU3MOB. XUMH3M. [IpoayKTh
OpOKeHU.

[IpakTHyeckoe UCI0Ib30BaHNE MOJIOYHOKUCIIOTO OpOXKEHUS.

ITponmonoBoe Opoxenue. Bo3oyaurenu, XMMU3M, POTYKThI OpOXKEHUSI.
[IpakTHueckoe UCIOIb30BaHUE MPOIHOHOBOTO OPOKEHHUS.

CniuproBoe OpoxeHne. MUKpOOpraHU3Mbl, XMMU3M, IPOJIYKThI OpOKEHUS.
[IpakTHueckoe UCIOIb30BaHUE CIIUPTOBOIO OPOKEHHUS.

MacnsHo-kucioe 6poxenue. MUKpOOpPraHU3MBbI, BBI3BIBAIOIINE 3TOT MIpoLecc. XUMU3M,
POJYKTHI OPOKEHUSI.

AneToHOOYTHIIOBOE OpOoskeHHe. MUKpOOPraHU3Mbl, XUMH3M, IPOAYKTHI OPOKEHHUS.
JIByx(a3HOoCTh OpOXKEHUS.

[IpakTHyeckoe UCI0Ib30BaHUE MACISTHO-KHUCIOTO OpOXKEeHUSI.

I'omoarnieraTHoe OpoKEeHHE.

MypaBbHHO-KHCII0€ OpOKEHHUE.

AHa’poOHBIE MUKPOOPTaHU3MBI, pa3pylIaloliye KJIeT4aTky. XapakTepucTHKa 3TOro
npolecca, 3HaueHue.

BpoxeHne NeKTHHOBBIX BELIECTB. XMMHU3M IpoIecca, 3HAaY€HHE ATOT0 Mpolecca.
AnaspobHast amMoHU UK. MUKpOOPTaHU3MBI, XUMHU3M, 3HAUCHHE.

AdpobOHOe JpIXaHue PH YCBOGHUH OpPraHUYECKHX CyOCTpaToB.

[uka Kpebca.

JpIxarenpHast 1eTb.

OxucieHue opraHMyecKiX BEeIeCTB (KCUJIaH, IMTHUH, KpaxMaJl, NEKTHH, YTIIeBOIOPOIbL,
JKUPbI) MUKPOOPTaHU3MaMH.

AdpoOHBIE MUKPOOPTaHU3MBI, pa3pyIIAIONINE KIETYATKy. XapaKTepPUCTHUKU
MHUKPOOPTaHU3MOB 1 UX 3HAYECHHUE B MPHUPOJIE. XUMH3M IPOIecca.

AbspobHas aMmMoHHpUKaKA. XUMH3M Ipoliecca. 3HaueHUe B IPUPOJIe

AMMOHUUKALIAS MOYCBHUHEI.
Henonxoe okucieHne XUMHUECKUX CYOCTPAaTOB, OCYIIECTBIIEMOE MUKPOOPTraHU3MaMHU.
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3HaveHHe B IPUPOJIE.

92. YkCcyCHOKHUCTBIE OaKTepUH. XUMH3M YKCYCHOKHUCIIOTO Opokenus. [IpoayKThl,
oOpasyrommecs Ipu Mporecce.

93. Ilony4yeHre TMMOHHOM U JPYTUX OPTraHUYECKUX KUCIIOT.

94. IIpakTHYeCcKOe HCIOJIb30BAaHHE YKCYCHOKHUCIOTO OPOXKEHHUS.

95. AHa’poOHOE JbIXaHHe KaK CIIOCO0 MOJydeHus: SHEPTHH. XapakTep MUKPOOPTaHU3MOB.

XUMU3M ITPOLECCOB.

96. MeTtanoBoe OpOKEHHE U METaHOOpa3yroIue OaKTEprH. 3HaYCHUE B TIPUPOJIE.

97. Nenutpudukanus. XuMu3M nporecca. XapakTepUCTUKA MUKPOOPTaHU3MOB U MX
3HA4YCHUE B MPHUPOJIE.

98. [lecymbdaTanms. XapaKTEPUCTHKH MUKPOOPTAaHU3MOB, META0OIU3M U UX 3HAYCHUE B
pUpPOJIE.

99. ®ymapartHoe JbIXaHHe.

100. KapOonartHoe apIxanue.

101. XeMocuHTEe3. XeMOIUTOTPO(PHBIE MUKPOOPTaHU3MBI 0COOCHHOCTH
KOHCTPYKTUBHBIX U SHEPreTUUECKUX MpoleccoB. PacnpocTpanenue B pupoJie U ux
3HAaYCHHUE.

102. Hutpudukamus, dhassl nporecca. XapakKTepUCTUKH MUKPOOPTaHU3MOB U UX
3HAa4YCHHE B IPUPOJIE

103. Kenezobakrepuu, xapakrepuctika. OCOOEHHOCTH METabOIU3MA.
Pacnipoctpanenue B mpupojie ¥ 3HaYCHUE

104. Cepobakrepun, ux xapakrepuctuka. OcoOeHHOCTH MeTaboIn3Ma.
Pacnpoctpanenue B mpupojie ¥ 3HaYCHUE

105. Bonopoansie 6aktepun

106. OKWuCIIeHHE OKHUCH YTiIepoaa

107. dotorpodHbIe OakTepUn.

108. Crpoenue (POTOCHHTETHUYECKOTO anmapara 3yoakTepHil.

109. bakrepuanbHblil poTOCHHTE3 ¢ BhIZIENICHHEM U 0€3 BbIIEIEHUS KUCIOPOIa.
Hcnonp30BaHre Y3HEPTHH CBETA TaJI0 OaKTEPUSIMHU.

110. OcHOBHBIE U BCTIOMOTATEIbHBIE TUTMEHTHI (POTOCHHTE3UPYIOMIUX OAKTEPHIA.
CocraB, pyHKIMS U UX poJib B GOTOCUHTESE.

111. MexaHu3Mbl OTOCHHTE3A.

112. JeiicTBre pusndecknx U GU3NKO-XUMHUECKUX (PaKTOPOB HA MUKPOOPTraHU3MbI

113. JleiicTBue XxuMuueckux (pakToOpoB Ha MUKPOOPTraHU3MBbI

114. Crepuinzansi, KOHCEPBUPOBAaHUE, BHICYIITUBAHUE

115. @DopMbI B3aMMOOTHOILIEHUH MUKPOOPTaHU3MOB MKy COOON U C BBICIIUMHU
OpraHu3MaMH.

116. B3anMooTHOIEHNH MUKPOOPTaHU3MOB C PaCTEHUSMHU.

117. bruocuHTe3 aHTHOMOTUKOB MUKPOOPTaHU3MaMHt, IPAKTUYECKOE UCTIOIb30BaHHE.

118. Knaccudukanus aHTHONOTHKOB.

119. MexaHu3MBbl AEHCTBUS aHTUOMOTHUKOB.

120. TerpanukIMHOBBIE aHTHOMOTHKH, CTIEKTP WX JEHCTBUS, MOyIEeHUE U
PUMEHEHHUSI.

121. [Mernuuanuasl. Xumudeckoe ctpoenue. [lonycunrernueckuii crnocod
MOJTyYCHUSI.

122. Y CTONYMBOCTh MUKPOOPTaHU3MOB K aHTUOMOTHKAM H JICKApCTBEHHBIM
npenapatam. R-akTopsr.

123. @®opMbI B3aMMOOTHOIIEHUH MUKPOOPTaHU3MOB € )KUBOTHBIMH U YEJIOBEKOM.

124. ITaToreHHBIE MUKPOOPTaHU3MBI.

125. @DaKTOpHI MATOTEHHOCTH U BUPYJICHTHOCTH MUKPOOPTaHU3MOB.

126. YyacTe MUKpOOPraHU3MOB B KPYrOBOPOTE a30Ta B IPUPOJE.

127. YyacTue MUKpOOPTraHU3MOB B KPYTOBOPOTE yTIiIepojia B IPUPOJIE.
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128. VYyacTe MUKpOOPraHU3MOB B KPYTOBOPOTE CEPHI B IIPUPO/IE.

129. YyacTue MUKpOOpPraHU3MOB B KpyroBopoTe docdopa B pupo/ie.

130. Muxkpobubie MecTooOuTanusA. DyHKIIMKA MUKPOOPTaHU3MOB B IPUPO/IE
131. MukpoOuosiornueckasi O4uCTKa CTOYHBIX BOT

132. [IpoMBbIIIIIEHHOE UCTIOIB30BAHUE MUKPOOPTAHU3MOB

133. HapoiHoX 0351 CTBeHHOE 3HAUCHUE MUKPOOHOJIOTHH

134. [IpoGnema mpoUCX0KACHUS U SBOJIOLNH KU3HU

135. CucremaTrka MUKpoopranu3mMoB. OO1Ire moHsATHS

136. Cucremaruka npoKapuoT

BapuaHT KOMIIEKCHOIH padoThI

YACTbD 1. [Ipu BbITIOIHEHUH 3aJaHHIA STOW YacTU HEOOXOIUMO U3 MPEIOKEHHBIX BAPHAHTOB

OTBETOB BbIOpPATh OJMH BEPHBIA.

1. Meron nuddepeHnnanbHONl OKpAcKHy,
OCHOBAHHBIN Ha HAJIMYUH U OCOOEHHOCTSX
COCTaBa KJIETOYHOH CTEHKH, pa3padoTaH:
A) A. Ban JleBeHTryKOM

b) X. I'pamom

B) P. Koxom

I') JI. ITactepom

2. Kakue muToreHeTHIeCKre/MOJICKYIISIpHBIC
0COOEHHOCTH OTJIMYAIOT MPOKAPUOT OT
3yKapuoT

A) HanuuKMe eAMHCTBEHHOTO PeIUInKOHA

b) nanuuue ructoHoB

B) nuneiinas popma xpomocomuoi JTHK

I') nannuue otaensubix PHK-nonmumepas
st cuHTe3za PHK

3. KiierouHo# CTEHKH HE UMEIOT:
a) aKTHHOMHUIIETHI

0) GaruIBI

B) MHUKOILIa3Mbl

I') PUKKETCUU

1) XJaMUIUA

4. HazoBute mpu3HaK MEMOpaHHBIX
JUIHUI0B apXel, KOTOPbI 00beTUHSET UX C
Y4acThIO TUTTUAOB OaKTEPHIA:

a) MOJIEKYJIBI JTUTTUIOB apXel CoaepKaT
JIBOMHBIE CBSI3H.

0) TJIMKaHOBBIN OCTOB cBsI3bIBacTCs P-1,3-
TJIMKO3UJHOM CBS3BIO;

B) JIMIUBI apXeH COAEpKAT MPOCTYIO
3(UPHYIO CBA3b;

') B COCTaB JIMIIUJIOB apXel BXOAUT OCTATOK
TIMLEpOoIa.

5. Baeknerounas gopma Bupyca
HA3bIBACTCH. ..

A) BUpHOH

b) Buponn

B) npuon

I') BuGpuoH

6. 'eHeTnyeckast peKOMOMHALHS,
00yCIIOBJICHHBIE TIEPEHOCOM (harom
¢parmentoB JIHK HazbiBaercs. ..
A) KoHbIOTALIUA

b) tpancdopmarus

B) tpancaykuus

I') xpoccunroBep

7. B xakyro a3y pocra pa3BUTHS
HaOJr01aeTCsl MaKCUMAaIIbHAs! CKOPOCTh
JIeNieHus! KJIIETOK Haboaaercs?

A) nar-¢aza

b) nor-daza

B) craninonapnas ¢aza

I') pa3za BbDKMBaHUS

8. IlepeHOC MOJIEKYIT BEIIECTBA Yepes3
MeMOpaHy, He COTPSIKEHHBIN C BCTPEUHBIM
VI COIYTCTBYIOIIMM IIEPEMELIEHUEM
MOJIEKYJI JPYT'MX BEUIECTB HA3BIBACTCH. . .
A) aHTHIIOPT

b) cumnopt

B) ynunopr

I') HanpaByIEHHBIN TPaHCIIOPT

9. Ilpu rerepodepMeHTATHBHOM
MOJIOYHOKHCJIOM OpOXEeHHHU caxapa
peoOpa3yroTcs B MUPYBAT IO MyTH:
A) rinukonusa
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b) nenrozodocharnomy mytu
B) ketonezokcudochorimokoHaTHOMY ITyTH
I') Kpebca

10. IMponecc Paznoxenus 6enxoB
MHUKPOOPTraHU3MaMH Ha3bIBACTCS:
A) ammoHupUKaIusa

b) aurpudukanus

B) nerpananus

I') accummnsnms

11. IIpu Hanmu4Ke BHICOKUX KOHIEHTpaLUl

A) aykcotpodbl
b) omurorpodsr
B) konmotpods
I') mutoTpod b

12. Kakoii TeMriepaTypHbIi Juana3oH
SIBIISICTCS] ONITUMAJTBHBIM JJISI Pa3BUTHUS
NCUXPOQUIBHBIX MHKPOOPTaHH3MOB?
A) 15-25°C

b) 10-20°C

B) 0-10°C

') 5-12°C

OpPraHUYECKUX BELIECTB B CPEE PACTYT:

YACTD 2. Tlpu BBINOTHEHUU 3aJIaHUA 3TOH YacTH HEOOXOJAMMO M3 IPEIJIOKCHHBIX BapUAHTOB
OTBETOB BBIOPATh HECKOJBKO BEPHBIX OTBETOB, HAWTH COOTBETCTBHE, BIIMCATh HEIOCTAIOLTUI
3JIEMEHT WX JaTh OJHOCIOKHEBIN OTBET

1. I'pamnionokuTeNbHbIE OAKTEPUH XapaKTePU3YIOTCH. . .

A) Hanmu4KMeM MepUIIa3MaTHYECKOro IPOCTPAHCTBA

b) Hanuumem Telx0eBbIX KUCIOT B COCTaBE KIETOYHON CTEHKH

B) noBbIlIeHHON TPOHUIIAEMOCTHIO KJIETOYHOM CTEHKHU 3a CYET BHIMBIBAHMSI JIMIIUOB CIIUPTOM
I') Hannuue MHOTOCIOWHOTO MEeNTUIOTIINKAHA

2. Kakue U3 nepeuncaeHHbIX YTBEPKICHUHN XapaKTepu3yloT aHTHOUOTHK DPUTPOMULIMH?
A) oTHOCATCS K O€Ta-TaKTaMHBIM COCTMHEHUSIM

b) oTHOCHTCS K KiTaccy MakpOIHI0B

B) nmogamnseT cuaTe3 OENKOB

I') noaBnsieT cMHTE3 KIETOUYHOM CTEHKH

J1) To1aBIIsieT CHHTE3 ITYPHHOB U TTUPUMHUTTHOB

3. Kakne MUKpoOpraHu3MBbl HE OTHOCATCS K TIPOKAPUOTaM B CLIOCOOHBI K OKCUTEHHOMY

dboTocuHTE3Y:
A) Leuconostoc  b) Nostoc
B) Anabaena I') Chloronema

J1) Spirogyra

4. K Muxkpoopranusmam, CliocoOOHbIM pacTy B TEMHOTE HAa MUHEpaIbHON MUTATEIbHOU cpejie, He
cojiepKalieil OpraHuKu, OTHOCSTCH. . .

A) BosiopoiHbIe OaKTepUu

b) nenutpudukatops

B) cepobakTepuu

I') metunoTpods

5. [IpeumymiecTBa 6akTepuii Kak 00BHEKTOB OMOTEXHOJIOTHU COCTOSIT B TOM, UTO:

a) OMOCHHTETUYECKUN armapaT OaKTEepHil BCEria mo3BoJIsIeT 0e3 TOMOJHUTEIbHBIX N3MEHEHUH
BCTPaMBATh YEIOBEYECKUE T€HBI [Tl TOTYYCHHS] PEKOMOMHAHTHBIX OETTKOB;

0) cBOICTBa HOBOT'O IITAMMA-TIPOIYIIEHTA HE U3MEHSIOTCS U HE TEPSIOTCS HAa MPOTSIKECHUN
JUTUTEIBHOTO BPEMEHH B IIPOLIECCE EI0 HEMPEPHIBHOTO KYJIbTUBUPOBAHMUS;

B) 3¢ deKTHUBHBIE MPUPOHBIE IPOAYIEHTHI, KaK MMPaBUIIO, HE YyBCTBUTEIbHBI K BUPYCaM U
MO/IABIISIIOT PA3BUTHUE OMIMOPTYHUCTUYCCKUX OaKTEpHii-3arps3HUTENICH;

I') cOueTaHNe MHTEHCUBHOCTH MPUPOCTa OMOMAacChl U OMOCUHTETUYECKONH aKTUBHOCTH MTO3BOJISIET
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MOJIy4aTh TOpa3ao OoJbllle MPOAYKTa Ha €AMHUILY CyOCcTpaTa, YeM MPHU UCTOIb30BaHUU

PaCTUTENBHBIX UJIH )KHBOTHBIX OMOOOBEKTOB.

,[[) 6aKT€pI/II/I — NPUPOAHBIC MPOAYUCHTHI MHOTHX CJIOKHBIX IJId XUMHUYCCKOIoO CMHTEC3a BCUICCTB,

TaKuX KaK aHTHOMOTUKHU U BUTAMHUHBI.

6. YKaxuTe, COOTBETCTBYET (+) UM HE COOTBETCTBYET (-), YKa3aHHBIN no udpamu

XapaKTEPUCTHKH OaKTEpUsIM U IPUOBI.

[Ipusnaku: 1) ecTh 1p0, OTACICHO OT MUTOIIA3MbI 000JIOYKOM; 2) €CTh BUBI-CAaTpOTPOdHI; 3)
ecTb BUABI QOTTPOdBI; 4) IUIsI HEKOTOPHIX BUIOB XapaKTEPEeH CUMOMO3 ¢ PAaCTCHUAMU; S)

CHOCOOHBI K HEOTPAHUYECHHOMY POCTY

1 2 3 4
bakrepun
['pubb1
7 . CooTHecuTe MeXIy co00ii 3a001eBaHNe U BBI3BIBAIOIINI €r0 MaTOreH.
3aboneBaHue [TaToren:
1. JIam6nmo3 A. Bacillus anthracis

2. Cubmpckas s3Ba
3. TyGepkyne3
4. byboHHas yyma

b. Yersinia pestis
B. Giardia intestinalis
I'. Mycobacterium

8. CooTHecuTe MEXIy CO00 MUKPOOPTaHU3M U
1. Ebolavirus
2. Paramecium caudatum

€ro H306pa)KeHI/Ie.
3. Saccharomyces cerevisiae
4. Escherichia coli

9. YcTaHOBHTE COOTBETCTBHE MCKAY KOHCUHBIMU IMTPOAYKTAMU (1 n T.,Z[.), noJjJryqacMbIMU B
Pa3IUYIHBIX OHMOTEXHOJIOTUYECKHX MMPON3BOACTBAX U YYACTBYIOIIIMMH B HUX MUKPOOPraHusMaMu

(Aurt.n):

KoHeuHbli TpoIyKT OMOTEXHOJIOTHYECKOTO
nporecca

MuKpOOpraHu3Msl

1. 6enKOBO-BUTAMHHHBIE KOHIIEHTPATHI
2. atunodunuy;

3. HUTparuH

4. cubupes3sBeHHas BaKIIMHA

A) MOJIOYHOKHCIIbIE OaKTEPUH
b) Garmie

B) npoxxu

I') kmyOeHnbkOBBIE OaKTEpUU

10. YcraHoBuTE MPUHAIICKHOCTH POJIa MUKPOO

praimsma 1 €ro 0o0JIe€ BBICIIIMM TaKCOHOM.

Pon

Ounym
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https://ru.wikipedia.org/wiki/Giardia_intestinalis

1) Streptococcus A) Actinobacteria
2) Treponema b) Spirochaetes
3) Rickettsia B) Firmicutes

4) Micobacterium I') Proteobacteria

11. Ha pucyHku ¢ ommoOKo# n300pakeHa CTpyKTypHas (popmysia MypernHa — OCHOBHOTO

BEIIECTBA KJIETOYHOW CTeHKHW OakTepuil. Haiinute ommoOKy 1 ncrpaBbTe €e.

N-auetnnrnokosa- N-auetunmypamoBast
MHH KHCII0Ta
CH,OH CH,0OH
—0. —0. o—
OH o}
/o O
HNCOCH, P NHCOCH,

H,C—CH—(|:=O

L- nu3

D-rayramuHoBast
KHCI0Ta

Me30-/InaMuHoOnmMMe-
' JIMHOBAsl KUCJIOTa

D-ana

12. Tlepeuncnute OCHOBHBIE MPOAYKTHI TPOIPHOHOBOKHCIIOTO OpOKEHUS

13. Kakoii pepMeHT KaTaIM3UPYyET PEAKITHIO, 0003HAUCHHYIO 3HAKOM «7»
ATD® AJlD

NH
. 7 =N,

AxKTHUBaALIMA Boccranonaenne
axora

‘qnlfl'l’l‘,l()l{('llll [I'IL IPOI'EHAZ \J

Jlonop Jonop
AICKTPOHR nporoua

14. Kakoe coeauHeHue, 0003HAYEHO 3HAKOM «?) 3aluIINTe HA3BaHUE U CTPYKTYPHYIO

opmyiy.

CH OH-COOH CH,-NH -COOH

Iuixoaesan Faugun
Kucroma -

HAbaounan kucaoma
Agemun-KoA

HAR*
HAQH

KoASH

I]asenesoyrcynan kucaoma

Huposunozpadnan Kucaoma

Docoenoanuposuno-
Zpadnan Kucroma

YACTD 3. laiite pa3BepHYTbI OTBET C NOSICHEHUEM.

1.Haligute ommOKY B IPUBEICHHOM TEKCTE. Y KaXUTE MPEAT0KEHUS, B KOTOPBIX OHU CJICJIaHBI,
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HCIIPABBTEC U IMOSICHUTC.

A) KiteTkr MUKPOCKOITUYECKUX TPUOOB UMEIOT KJIETOUHYIO CTEHKY, COCTOSIIIYIO U3 IEJUIIOJIO3bI.
b) B knerkax rpu6oB cuaTe3 AT® ocymiecTBaseTCsS B MUTOXOHIPUAX U TUiactuaax. B) V
rpuOOB B KJIETKAxX 3aracaetcs rimkoreH. [') Mopdonorudecku opral CliopoHOIIEHUS TPUOOB
pona Aspergillus npeacrasien Betoukamu, rpudos poaa Penicillium — ronoskamu. 1) Crioco6
MUTaHUS TPUOOB TeTepOTPODHBIN.

2. 3anuIunTe CXeMy CIIMPTOBOTO OPOXKEHHUS.

3. Uro u3obpaxeno Ha pucynke? [logpoOHo onummmre cTpoeHre U GyHKIUU BCEX YYACTKOB.

%

Kpumepuu oyenku (6 oannax):

B koMmIuiekcHy0 paboTy BXOAST TpH OJ0Ka 3a/IaHU:

1) TecroBas 4acthb ¢ BeiOOpoM 1 BepHOro orBera. OrienuBaercs B 6 6amuios (1o 0,5 6ania
3a BEpHBINA OTBET Ha 1 BOIpPOC).

2) TeCTOBast YacCTh C YCIOKHEHHBIMH BOTIPOCAaMH (BBIOOP HECKOJIBKHMX MPABUIbHBIX
BApUAHTOB OTBETA, HAXOXKJACHHUE MPABIIBHOTO COOTHOIIIEHHUS, OTBET Ha BOIPOC B BUJIE OJHOTO
TepMuHa). MakcumanbHoe KonndecTBo O0amioB 14 (mo 0,5 6amioB 3a 1 mpaBUiIbHBINA OTBET Ha
TECTOBYIO 4acTh M 10 1 6ay 3a 0TBET, TpeOYIOMIMIA 1aTh onpeieseHue / mo1o0path
MIPaBWJIbHBIN TEPMUH).

3) kpaTkuii 0TBET Ha BOMpPOckI (3 Bompoca). OLeHUBAIOTCS aHATIOTMYHO KOHTPOJIBHOM
pabote. MakcumansHOe KoaudecTBo OamioB — 10.

Kpumepuu ouyenxu ona cmyoenmos 030 u 30:
J71s CTY/IeHTOB OYHO-3a09HOTO OTJICJICHUS TaHHAast paboTa SBISIETCS] HTOTOBOM. J[iist

MOJTy4YeHHUs 3a4eTa CTY/IeHTY HeoOXo1uMo HabpaTh He MeHee 15 6amuioB.

TecTupoBaHue Mo JMCHHUIIIUHE
«MuKpoOH0JIOTHSs, BUPYCOJIOT M

Tect mo Teme «Ctpoenune u Mopgosorus 6akrepuin»

Hazpanue Gakrepuii ®opma Pacnonoxenne
1.Meningococcusneisseria a. llap [.omuHOUHOE
2. Nitrobacterwinogradskyi 6. LlunmuuTp [L.monmapuoe
3. Plectridiumpectinivorum B. M3BHTas IIT.nenoukoit
4. Desuifovibriodesulfuricans IV. rpynmoit

5. Thiobacillusdenitrificans

Tect no reme «Bupycbn»
1. ObazamenvrvimMu KomMnonenmamu 8UPYCHOU YACMUYbL ABTAIOMCA
A) JHK u PHK, b) IHK wnu PHK , B) cynepkancuansie 6enku, I') kancuansie 6enku, 1)
munusl, E) pubocomer, XK) mmumna v KryTUKH.
2. Bmopas enympuknemounas gpaza npoOyKmueHo20 Yukia eupycoe eKaiodaem
A) camocOopky BUpYCHBIX dacTull, b) BcrpanBanue BupycHoit JJHK B renom xo3suHa, B)
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JIOKaJIBLHOE pa3pylIeHHue 000I0UYEeK KICTKH X03siMHa, [') perunkaruto u tpancismuo HK, J1)
BBIXO/JT U3 KJICTKH BUPYCHBIX YacTuil, E) OnocunTes BUpycHoro Oenka, JK) pazneBanue BUPYCHOM
9acTHUIIbI, 3) aOCOopOLHIO BUpYyCa HA KIIETKE XO3sIHHA.

3. [aiime onpedenenue upocenu.

Tect no Teme «I'eHeTHKA U KYJIbTUBMPOBAHME MUKPOOPTAHU3MOB)
1. K mymayusam muxpoopeanuzmos omHocsamcs
A) mosIBIIeHUE HOBOTO TPU3HAKA MTPU H3MEHEHUH TeHa
b) nosiBienne HOBOTrO MpHU3HAKa MPU U3MEHEHUU XPOMOCOMBI
B) npu auccounarum
I') o6pazoBanue u nepenoc F-pakropa
J1) cuHTe3 OAKTEPUOIITHOB
E) o6pa3oBanue u nepenoc R-dakropa
2. Memoo comamuueckoii 2ubpuou3ayuu UCHOIb3YIOMCs
A) s cenexuuu OakTepUid
b) ans ycunenus npoAyKTUBHOCTH MPOMBIIICHHBIX IITAMMOB
B) ns pekomOuHamm 6akTepuit
I') nnst koHTpONA (haKTOpa MaTOTEHHOCTH y OaKTEepHit
J1) U1 KOHBIOTAINH
E) nns tpancnykuun
3. Yucmas xyniemypa MuKpoopeanusmos
A) B KOTOpO# MpeoOIaaroT MPeICTaBUTENN OJHON (PU3UOIOTHYECKON TPYIIIBI
b) noToMCcTBO OIHOM KJIETKM MHUKPOOpPraHU3Ma
B) KynbTyphI ¢ OIMHAKOBBIMU TTUIIEBBIMU TIOTPEOHOCTSIMH
I') KynbTypbl, IOTYYEHHBIE B pE3y/IbTaTe MyTalluu

Tect mo Teme «AHaIpOOHOE AbIXAHHE»
1. bakmepuu cnocobunvie k pymapamuomy ovixanuro (Kuweunvie 6axmepuu)
a XeMOJIMTOABTOTPO(BI
0 XeMOOpPraHoaBTOTPO(BI
I' XeMOOPIaHOTeTepOTPOQBI
1 GOTOIUTOABTOTPODHI
e oTonurorerepoTpodsl
& (POTOOPraHOaBTOTPOPHI
3 poToOpraHoreTepoTpodoI
2. AccumunsayuoHHas HumpampeoyKyus
A) cBs3ana ¢ cuHTe30M ATD
b) ne cBs3ana ¢ cunresom ATO
B) uyBctBHTENBbHA K O3
I') He uyBcTBUTENBHA K O)
) dynkunonupyer nonxas LI19
E) pynkunonupyer ykopouennas {119
) KoHEUHBII TPOIYKT BBIAENAETCS Y KIETKU
3) KOHEUHBIH MPOTYKT BXOIHT B COCTAB KIIETOYHBIX KOMIIOHEHTOB

Tect Mo Teme «IK0T0rNsI MUKPOOPraHNU3MOB)

1.IIpu kakoi memnepamype °C npoucxooum anabuos MuKpoOp2aHusMos
A)0-10; b)30; B)-100; ')-140; J1)-170; E)-190

2. Ocmonpomexkmopbi - 6ewecmaa, cunmesupyemvle MUKpOOP2aHUIMamu OJis
A) npucniocoOsIeHus K THAPOCTATUYECKOMY JTaBICHUIO CPEJIbI
b) yckopeHust NpOHUKHOBEHHUS BEIIECTB
B) npucnoco6ieHust K OCMOTHYECKOMY COCTOSTHUIO CPEJIbI
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I') ypaBHOBeImMBaHUS KOHIICHTPAIMH COJIeH 1o 06e ctopons! L[ITM
3. Dnekmpuuecmao gvizviaem

A) myTtanuun

b) anekTponu3 KOMIIOHEHTOB KIIETKU

B) BeInenenue rema

I')bakrepunuauelii 3¢ hexT

J1) pacxokJ1eHuE XPOMOCOMBI
4. Cesazviearom amunHvle 2pynnvl AMUHOKUCIOM U 8bl3b18aAOM 2ubelb bakmeputl

A) 3eneHka

b) popmanbaerun

B) neBomunierun

I') xnop

Py0e:xxkHoe TecTupoBanue
1. K xakoMy TUIly CyLIECTBOBAHHSI OTHOCSTCS OOJNBIIMHCTBO THOHOBBIE OakTepun?
A) xeMonuT0aBTOTPO(D I
b) doronuroaBTOTpOdBI
B) xemoopranorerepoTpodsl
I') poroopranorereporpodbr
2. IlepeHoc MOJIEKYI BeUIECTBA Yepe3 MEMOpaHy, HE CONPSHKEHHBIN C BCTPEYHBIM HITH
COITyTCTBYIOLUM II€PEMEIICHUEM MOJIEKYJI APYTUX BEIIECTB Ha3bIBACTCH. . .
A) a"TUnoOpT
b) cummopT
B) ynunopr
I') HanpaBiIEHHBIN TPAHCIIOPT
3. Bo30yauTenssMu MacastHOKHCIOTO OPOKEHHUS SBISIFOTCA. . .
A) Clostridium
b) Saccharomyces
B) Lactobacterium
I') Bacillus
4. B pe3ynbTare HEHUKINUECKOro (hochopuanpoBaHus B Mpoliecce aHOKCUTEHHOTO
(oTOCHHTE3a KOHEYHBIM aKIIETITOPOM «BBIOUTOTO» AJIEKTPOHA SIBIISIETCS. . .
A) xucnopon
B) HAT
B) mutoxpom ¢
I') cynbdar
5. Kakoil pepmMeHT He yuacTBYeT B JIETOKCHUKAI[MK 00pa30BaBIIETocs B KJIETKe OakTepHil
CyIIepOKCH/Ia ¥ MPOJYKTOB €0 TUCMyTaluun?
A) cynepokcuaaucmyTasa
b) nporeasza
B) nepokcunaza
I') xaranaza
6. Ilpu yyactum kakux 6axkTepuii mpoTekaeT BTopas (haza HUTpUPHUKAILN?
A) Nitrosomonas
B) Nitrobacter
B) Arthrobacter
I') Rhizobium
7. MeTunoTtpodsl — MUKPOOPTaHU3MBI:
A) pacuiemsomue METaHO
b) pacmenuisrornyie 3TaHON
B) ucnonszytomue C1- coeqMHEHUS
I') ucionwayromue Co- coequHEHUS
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8. Hurpuduuupytomue 6akTepun KHUBYT 3a CUET:
A) OpoxxeHus
b) okucnenus
B) anaspoOHOro ApIXaHus
I') xemocuHTe3a
9. IIpu hymapaTHOM JIBIXaHUHM 00pa3yeTcs:
A) dymapar
b) cykuunat
B) nakrar
I') mupyBar
10. IlexTuHOBOE OPO’KEHUE OCYIIECTBIISIOT:
A) xuIIeyHble OaKTepun
b) xnoctpuauu
B) azordukcaropsl
I') auTpuduratopsl

Kpumepuu oyenxu (¢ 6annax):

B nponecce npoxoxaeHHs Kypca CTYACHTY MPEACTOMT HPOUTH 6 TecTUpoBaHUM: 1
pyOexHoe (1Mo MoAymo 2) U 5 Tekyumx TecToB. PyOexHoe TecTupoBanue oneHuBaetcs B 10
6amtoB (o 1 Gamty 3a KaXIblii MpaBUIIBHBIN OTBET Ha 1 Bompoc). Tekymue TecThl OLleHUBAIOTCS
MakCUMyM B 5 6ayioB Kaxelii (1o 1 Oamty 3a mpaBUJIbHBINA OTBET).

Jnist OLIEHKW CBOEH TOTOBHOCTH K BBIITOJHEHHIO UTOTOBOTO KOMIUIEKCHOTO 3aJlaHUS HIIH
Ui 10OOpa HEXBATAIOIIMX OAJIOB CTYACHTHI MOTY IPONTH TecTupoBaHue B cucreme Moodle.
Kpumepuu ouenku ona cmyoenmoe 030 u 30:

JIOMyCKOM CTYAEHTOB OYHO-3a0YHOTO OTJIEJCHMSI K BBIIIOJHEHUIO 3a4€THOW paboThI
SBIISIETCS TIPOXOXKJCHUE TECTOB C PE3yabTaToM 35% OT MaKCHMalbHO BO3MOKHOTO KOJIMYECTBA
0aJIOB Ha BCE TECTHI.

Tembl 10KI210B 110 Kypcy «MuKpoOuo/10rusi, BUPYCOJIO0THsD)
Bxnan A. BanH JleBeHryka B pa3BUTHE MUKPOOHOJIOTHH.
Bxunan Jlyu Ilactepa B pa3BuTHE MUKPOOHOIOTHH.
Bxnan A. ®nemunra B pa3BUTHE MUKPOOUOJIOTHH.
Bkiag P. Koxa B pa3BuTHe MUKPOOHOJIOTHH.
Bonpoc camozapoxaenus rinazamu ©. Penu, JI. Cnannannanu u JI.ITactepa.
ITpobnemsl o6e33apaxuBanus u crepunuzanuu. Jpx. Tunnans, JI. ITacrep, [x. Jluctep.
Bxunan JI.C. LleHkoBCKOro B pa3BUTHE MUKPOOHOIOTHH.
Bxiag C.H. Bunorpanckoro B pa3BUTHE MUKPOOHOJIOTHH.
Bxnag B.JI. OMenstHCKOTO B pa3BUTHE MUKPOOUOJIOTHH.
0. Bknax JI.W. IBaHOBCKOTO B pa3BUTHE MHUKPOOHUOJIOTHH.
11. Bxnan B.H. llanomnukoBa B pa3BUTHE MUKPOOHOIOTHH.
12. Bknag H.A. KpacuiabHMKOBa B pa3BUTHE MUKPOOHOJIOTUH.
13. Bkiag C. KocTerueBa B pa3BuTHE MUKPOOHOIOTHH.
14. Bknag .M. MeunukoBa pa3BUTHE MUKPOOHOJIOTHH.
15. JloxazarenbcTBO OGHoXxuMHueckoro enrucTa mupa A. Kiroiisepa u K. Ban Huub.
16. ®unym Crenarchaeota
17. ®dunym Euryarchaeota
18. ®unym Proteobacteria
19. ®unym Firmicutes
20. ®unym Cyanobacteria
21. ®duym Actinobacteria
22. ®unym Chlorobi u Chloroflexi

BOoo~NoORWDE
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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

23. ®urym Chlamydiae u Spirochaetes

Kpumepuu oyenku (8 oannax):

[Tpu moAroToBKe MOKIJIaAa CTYACHT MOXKET MCIOIb30BaTh PEKOMEHIOBAHHYIO JIUTEPATYPY,
a Tak)Ke MPOBEPEHHBIC MCTOYHUKH WHTepHeTa. CTPyKTypa JOKJIaga TOJDKHA CKIIAIbIBATHCS U3
CIICAYIONIMX pa3zesioB: KpaTkas Ouorpadus y4eHOTo; ero BKJIAJ B pa3BUTHE MHUKPOOHOJIOTHH,
OIHMCAaHUE TPOIECCOB/SIBICHUMA, OTKPBITBIX YYEHBIM U HBIHCIIHWN ypOBEHBH HCCIIEIOBAHHOCTH;
nepevyeHb paboT, Harpa U HacJIeIusl Y4eHOT0; CITUCOK UCTIOJIh30BAHHOW JIUTEPATYPHI.

- 5 06aJUIOB CTY/ICHT IMOJIy4aeT B CIIy4ae, €CIIU TeMa JOKJIaJl COOTBETCTBYET COJCPKUMOMY,
TOKIIaax OQOPMIICH C COOTBETCTBUHU C TPEOOBAaHUSMH, CTYJICHT BBICTYIHJI Tepe] ayTuTOpHEH,
OTBETUJI HA 3a/IaHHBIC BOIIPOCHI U yY4aCTBOBAJ B IUCKYCCHH.

- 4 Gaia CTYICHT TOJYy4YaeT, €Clid TeMa JIOKJIaJ] COOTBETCTBYET COACPKUMOMY, TOKIIAJ
0oOpMIICH C COOTBETCTBUU C TPEOOBAHUSMU, CTYJCHT BBICTYITHI TIEpE]] Ay TUTOPUEH, OTBETHII Ha
3aJJaHHBIC BOTIPOCHI, HO HE Y4aCTBOBAJ B TUCKYCCHUH.

- 3 Oayta CTyIEHT MOJydYaeT, eClid TeMa JOKJIAJ COOTBETCTBYET COACPKUMOMY, TOKIIA]l
oopMIICH C COOTBETCTBHH C TPEOOBAHHUSMH, CTYACHT BBICTYIIHII NPl ayAUTOPUCH, OHAKO OH
Ha OTBETWJI HA 3aJIaHHBIC BOIPOCHI U HE YIaCTBOBAJ B TUCKYCCHH.

- 2 fauta CTYIEHT IMOJIy4aeT, €CllM OH MOJATOTOBWIJI JIOKJIAJ, HO HE BBICTYIWII, JOKJIAJ
odopmiieH B Buje pedepara, TeMa JIOKIa/1a PaCKphITa IMOJTHOCTBIO.

- 1 Gamn CTyAEHT MOoJIydaeT, ecld OH MOJIrOTOBWJ JOKJAJ, HO HE BBICTYIHII, TOKJIA]
odopmiieH B Buje pedepara, TemMa JJOKIala pacCKphITa HE TIOJTHOCTHIO.

-0 OaJIOB CTYJICHT TIOJyYaeT, €CIM HE TPEACTABIII JOKIIAI.

Kpumepuu oyenxu ona cmyoenmos 030 u 30:
[Tpu moATroTOBKE JTOKIA/Ia CTYACHT MOYKET UCIIOJIb30BaTh PEKOMEHIOBAHHYIO JIUTEPATYPY,
a TaKKe MPOBEPEHHbIC UCTOYHUKY UHTEPHETA.
«3aUTEHO» BBICTABIISETCS CTYJCHTY, €CIIU OH BBICTYIWII MEepe]l ayIuTOPUEH C MOATOTOBICHHBIM
JIOKJIaJIOM, OTBETHJI Ha 3a/IaHHbIE BOMIPOCKHI U y4AaCTBOBATh B INCKYCCHH.
«HE 3a4TeHO» 0aJll BHICTABIAETCS CTYJAEHTY, €CIIM OH HE MIPEIOCTABHII JOKIIA] UITH €T
CoJiep>KaHue HE COOTBETCTBYET TEME.

Onucanue 1adopaTopHbIX padoT

Pabora 1. IlpuroroBneHue mpenapaToB >KUBBIX MHKPOOpPraHu3MoB. IIpuroromienue
npenapaToB (UKCUPOBAHHBIX M OKpallleHHBIX KieToK. Okpacka Oakrepuil mo I'pamy. Oxpacka
OaKTepHaIbHBIX CIIOP.

B mnpouecce BbImomHEHUS pabOTHl CTYAEHTHl OCBAMBAIOT METOJUKU IHPUTOTOBIIECHUS
IIPYKU3HEHHBIX NPENApaToB «pa3[aBicHHAs KaIuls», «BUCSYas KaIuld», «OTIEYAaTOK», a TaKKe
OKpallleHHBIX IpenaparoB o merony ['pama u cnop nmo merogam Oxemku u Ilemkosa. [l
BBITTOJIHEHUST PAa0OThl CTYJEHTHI HCIIOJIB3YIOT METOAWYECKHE YKazaHUus MHKpOOpPraHHU3MOB:
METOAMYECKHE YKA3aHUs IS CTYIEHTOB Onosiorudeckoro dakynsrera / Coct. I'puropuamu A.C.
— Yda : PUO baml'V, 2017, xoTopble pa3atoTcs Ha BpeMs IPOBEICHUS 3aHITHS.

Konumponvnoe 3aoanue. OCBOMTH METOJIUKU OKPAaCKU. 3amucaTb KOHCHEKT, BBIOJHHUTH
PUCYHKU W3YYEHHBIX MPEnapaToB.

Pabora 2. Okpacka BKJIIOUEHHH - MOIMCAXapHIOB, BOJIIOTHHA U JIMMTUIHBIX BEIIECTB.

B mnpomecce BemMonHEHWsT pabOTHl  CTYASHTHl OCBaWBAIOT METOAWKH OKpPACKH
nojucaxapuos, noiudocdaroB nmo Merogam Meiiepa U CMOJSHCKOrO, a TaKKe METOMAbI
OKpAallIMBaHUsl  JKUPOIMOJOOHBIX  BKIIOUEHHWH. B  kadecTBe wuccienyemMoro opraHusma
UCTIOJNB3YIOTCS TEKApCKUue Jpoxoku. s BBIMOMHEHHsT pPabOThl CTYACHTHI HCIOJB3YIOT
METOIMYECKHE YKa3zaHus MUKpPOOPraHW3MOB: METOAMYECKHE YKa3aHUs Ui CTYACHTOB
6uonornyeckoro ¢pakynsrera / Coct. I'puropuanu A.C. .— VYda : PUO baml'V, 2017, koTopsie
pa3aroTcs Ha BpeMsl IPOBEICHHS 3aHATHS.
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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_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

Konmponvnoe 3aoanue. OCBOMTh METOJUKU OKpPAaCKU. 3anucaTb KOHCIHEKT, BBIIOJHHUTH
PUCYHKHU U3YYEHHBIX IIPENapaTosB.

Pabora 3. Ilogcuer KJIETOK MHKpPOOPTraHM3MOB B CYETHBIX Kamepax. OmnpeneneHue
pa3MepoB MUKPOOHOW KIICTKH.

B nporuecce BbimonaHeHus: pabOThI CTYAEHTHI OCBAaMBAIOT METOJIUKY pabOThl CO CUETHOM
Kkamepoit ['opsieBa 1 OKyJIsIp-MUKPOMEKTPOM. [l BBIMOTHEHUS] paOOThI CTYACHTHI UCTIOIB3YIOT
METOAMYECKHE YyKa3aHWs MHKPOOPraHM3MOB: METOAWYECKHE YKa3aHWs JJs CTYICHTOB
ounonornueckoro ¢akynaprera / Coct. I'puropuanu A.C. .— Ya : PUO baml'V, 2017, koTopsie
pa3faroTcs Ha BpeMst IPOBEACHUS 3aHATHS.

Konmponvroe 3a0anue. OCBOUTh METOJIMKY TOJICYETA U U3MEPEHUsI OAaKTEPUATBHBIX KIIETOK.
[TpousBecTn pacueT KOJUYECTBA KJIETOK B €JMHMIIE 00BEMa CYCIIEH3UU U ONPEACIHUTH pa3Mep
KJICTOK. 3amucaTh KOHCIIEKT U COOTBETCTBYOIIUE PACUETHI.

Pabora 4. Yuactue MUKPOOPraHU3MOB B ITUKJIE a30Ta.

B npouiecce BbInoiaHeHHs pabOThI CTYIEHTHI MPOBOSAT KAUYECTBEHHbIE peakliuu Ha (opMy
a30Ta B KYyJIbTypalbHOU cpele ¢ aMMOHHU(pUKAaTopaMu, HUTpUPUKATOpaMu, TuazoTpodamMu U
JNCHUTPU(UKATOPAMHU, TAK)KE TOTOBSIT OKpAIICHHBIC MPENaparbl BCEX HCCICIYEMBIX KYIBTYP.
Jl7is BbIOJTHEHUS] pabOThl CTYJAEHTHI UCTIOIB3YIOT METOANUYECKUE yKa3aHUsi MHUKPOOPTaHU3MOB:
METOJIMYCCKUE YKA3aHMsI VIS CTYACHTOB Ouonormueckoro ¢akynbrera / Cocrt. ['puropuanu A.C.
— Y¢a : PUO baml'V, 2017, koTopble pa3gatoTcs Ha BpeMsi IPOBEIACHHS 3aHATHSI.

Konmponvnoe 3adanue. OCBOUTH METOJUKY BBIJICIEHUS YHCTHIX KyJbTyp. IIpoBectn

KaueCTBEHHBIE PEAKIMM Ha COJAep)KaHHE pa3HbIX (OpM a3oTa B MHUKPOOHBIX CYCIEH3HSIX.
3anucarh KOHCIEKT, CXEMY ITUKJIA a30Ta, BBIMIOJIHUTH PUCYHKH U3YUCHHBIX MPETIapaToB.

Ilepeyens BONPOCOB A1 MHAMBHAYAJIBLHOT0 ONPOCA MO BHINOJHEHHbIM
JabopaTopHbIM padoTam

1. Kakyio wmopdonoruueckyro (opMy HMEIOT MHKPOOPTaHU3MBI, pPacCMOTPEHBI  IOJ

MHUKPOCKOIIOM?

Kakoii BeT uMeeT UCIOIb30BAHHBIN ISl OKPACKU KpacUTeNb?

Ha yem ocHoBaH npuHimmn auddepeHnnanbHoi okpacku?

B uewm 3akmrouaeTcst mpuHIIUIT OKpacku 1o ['pammy?

Jlist KakuXx 1enel TOTOBAT NPHKU3HEHHbBIE Tpenaparhbl?

KakoBsl mpenMymiecTBa (PMKCHPOBAHHBIX OKPAIIEHHBIX IPETapaToB?

[Touemy B npenapare 4YUCTON KyJIbTYpHI APOAOKEN HENb3s OOHAPYKUTh CHHEE OKPAIMBAHNE

MOJINCaXapUa0B?

Jlnist uero Heob6xoauM 00beKT-MukpomeTp? Kak MokHO 000iTHCE O€3 Hero?

Kakumu MeTogaMu MOKHO OMIPEeNTUTh KOJIMYECTBO MUKPOOpraHu3Ma B o0pasie?

10. Kakue kauecTBEHHbIE peaKkIM1 MOTYT HCIIOJIb30BaThCS ISl ONIPEIeNIeHUs IPOIYKTOB
OpoxxeHus?

11. Kakue peakTuBbI HEOOXOIUMBI JJIsl IPOBEICHHS KAYECTBEHHOW PEeaKkluy Ha HUTPUTHI?

12. Kak paccuuThIBa€TCSl KOJMYECTBO JAPONKOKEBBIX KIETOK B OOJBIINX KBAIpaTax KaMephl
I'opsiea?

13. Kakoii cpeiamii pa3Mep UMEIOT KIICTKH JTaKTOOAIHILI?

14. B xakoii 1BeT OKpaIlnBaroTcs OaKTepuanbHble CIOPHI IPU OKpackH 1o crocoly Ilenrkosa?

15. B kakoii iBEeT OKpammBaroTcs 0akTepruaaIbHbIE CIOPHI PU OKPACKH 1O crtoco0y OKenku?

16. KakoBsl ocobenHocTH U depeHInanTbHON OKpacKu criop?

17. Kakue KpacuTeNH UCIOIB3YIOT JUTsl okpacku nmoymdocdaros mo Metiepy?

18. B kakoii uBeT okpamunBaroTcs nonrudocdarsl ¥ MUTOMIIA3Ma KJIETOK IPH OPKACKe O
CmonstHCKOMY?

Noookowd

© ®

Kpumepuu oyenku (¢ 6annax):
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3a KaXXIyI0 BBIIIOJIHEHHYIO padOTy CTYACHT MOKET MaKCUMaJIbHO MOJYYUTh 1O 5 0asioB.

3aganus oopMILIIOTCS B 1a00PaTOPHOI TeTpaau, KOTOPYIO CTYAEHT JIUYHO CHAET
npenogasateito. [1o xoxy nposepku npemnogaBaTelb IPOBOAUTh HHANBUAYAIBHBIN OIIPOC IO
TEOPETUYECKON U MPAKTUIECKON YacTH PabOTHI.

5 6aIOB BBICTABIISIETCA CTYJICHTY, €CJIM OH BBIMIOJIHUI TJAOOPaTOpHYIO padoTy,
MIPOJIEMOHCTPHUPOBAI YBEPEHHOE BIIaZICHHE METOIMKON U TEOPETUYECKOM yacThio. OTBETUI
Ha BCE BOIIPOCHI.

3-4 Gasuta BBICTABIISIETCS] CTYICHTY, €CJIM OH BBITIOJIHUI TaOOpaTOpHYIO paboTy,

IMPOACMOHCTPHUPOBAJI BIIAACHHUC MGTO,Z[HKOIZ. OTBeTHII Ha BCE BOIIPOCHI. HpI/I OTBETEC Ha
BOITPOCHI 0ITYyCKaeT OIIMOKH ¥ HETOYHOCTH.

1-2 Gana BBICTABIISCTCS CTYJICHTY, €CJIH BBIITOJIHWI J1a00paTOpHYyIO paboTy, He
POJICMOHCTPHUPOBAJ BllaJiecHue MeTouKoi. He oTBeTnit Ha Borpockl. JomycTuit ommoKku B
odopmIIeHUH JTaOOpaTOPHOH PabOTHI.

0 6as10B BBICTABISIETCS CTYNEHTY, ecini He BeimonHui 1abopaTtopHyro padory.

Kpumepuu ouyenku ona cmyoenmoes 030 u 30:

3aganus opopMILIIOTCS B pabodelt TeTpaan, KOTOPYIO CTYACHT JIMYHO CIIaeT

npenogasateito. [To xomy npoBepku npenogaBaTesb IPOBOAUTh HHAUBUIYaAIbHBIN OIIPOC 110
TEOPETHYECKON M MPAKTHYECKON YacTH PabOTHI.
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«3aUTE€HO» BBICTABJISETCS CTYIEHTY, €CIM OH BBINOJIHWI [PaKTUYECKYI0 padorty,
MPOJEMOHCTPHUPOBAIT BIIaJIcHUE METOAUKON. OTBETHII Ha BCe BOMPOCHI, JaKe €CIHM JAOIMYCKal
HE3HAYUTEIbHBIE OIIMOKH U HETOYHOCTH.

«HE 3a4TCHO» OaJlT BBICTABIISICTCS CTYJCHTY, €CIIM BBITIOJHWI JJA00pAaTOPHYIO paboTy, HO HE
MIPOJICMOHCTPHUPOBAIT BIIaJICHUE METOIMKON. He OTBETHII Ha BOIIPOCHI WIIH JIONTYCTHI TPyObIe
OIIINOKH.

5. Y4ebHo-MeTOoaMUYeCKOEe M HH(POPMALMOHHOE 00ecTeyeHue JUCITUIIMHbI
5.1. IlepeyeHb OCHOBHOI M 1ONMOJIHUTEIHLHON Y4eOHOI JTUTEpaTyphl, HeOOXOAUMOI 115
OCBOEHMS TMCIUIITHHBI

OcHoBHas JiMTeparypa:

I'yceB M. B., MuneeBa JI. A. Mukpobuosnorus: yaeOHUK, 4-€ u3f., ctep. - M: Akajgemus,
2003. - 464 c.
Kupeesa H.A. OcHoBbl MuKpoOHonoruu u Bupycosioruu. - ¥Ypa: PUO baml'Vy. 2005.4.1. —
234 c.,u.2.— 98 c.

JlonoTHUTeIbHAS JIUTEPaTypa:
I'puropuamu A.C. Mukpobuonorus. Metoaudyeckue ykazaHus i CTYyACHTOB 2-3 Kypca
O6uosornyeckoro (akyiapTeTa HaNpaBieHUs MOArOTOBKH «buonorusy, «bHoTeXHOIOTHSY. —
Ya, PUL] baml'Y, 2017. - 48 c.
Emues B. T., Mumyctun E. H. MukpoOuosnorus : yued. mis cryn. 6akalaBpoB BY30B, 8¢
u3a- M: FOpaiir, 2012 .- 444 c.
[TleryxoBa E.B., Kpemaunkas A.JO., Kanapckas 3.A. Ilumesas wmukpoOuosorus
[DnexTpoHHBIH pecypc]: yuebHoe nocobue - Kazanp: M3narenscteo KHUTY, 2014. - 117 c.
(http://biblioclub.ru/index.php?page=book&id=428098)
Kupeesa H.A. Dkonorust Mmukpoopranusmos. - ¥Y¢pa: PUO baml'V. 2004. - 170 c.

5.2. llepeyenn pecypcoB HH(POPMALHOHHO-TEIeKOMMYHUKAIMOHHOM ceTH «UHTepHeT» U

IpOorpaMMHoOro 06ecneqemm, He00XO0AMMBIX JIJIA OCBOEHUS AU CHUIIINHbI

www.elib.bashedu.ru/ - snekrponnas oubanoreunas cucrema «9b bamlVy»

www.biblioclub.ru/ - anextponHnas 6ubGnmoredHast cucremMa «Y HUBEPCUTETCKasi OMOIHOTeKa
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OHJIAWH)

3. www.e.lanbook.com/ - sanekTpoHHast OHOIMOTEYHAS] CUCTEMa U3/aTelbCcTBa «JIaHb»

4. www.bashlib.ru/catalogi/ - anexTponsnslit karanor bubnmoreku bamly

5. www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashgu - snexrponnas
nHpopmanmoHHo-o0pa3oBatenbHas cpena bamly (DMOC)

6. www.elibrary.ru — nay4Has 3JeKTpOHHass OMOINOTEKA

7. www.edu.ru — pyopuka MukpoOnosiorus B karajore oopasoBaresibHbIX HTEpHET-pecypcoB

8. www.strf.ru — mopran "Hayka u texnonoruu Poccun"

9. http://elementy.ru/genbio/microbiology - anemeHTsI caiita HOBOCTEH (yHIaMEHTAIBHOM
HAYKH

10. http://meduniver.com/Medical/Microbiology - caiit ¢ yueOHO# HHPOPMAIUCH M0 00MICH 1
MEIUIIMHCKONH MUKPOOHOIOTHH

11. http://www.genetika.ru/vkpm — caiir BcepocCHICKON KOJJICKIMHM  [TPOMBIIIIEHHBIX
MHKPOOPTaHU3MOB

12. http://www.vkm.ru/ - caiit Bcepoccuiickoit KOICKITUE MUKPOOPTaHU3MOB

13. http://tusearch.blogspot.com - mouck 3aeKTPOHHBIX KHUT, MyOaukaiui, 3akonoB, ['OCToB

Ha caliTaX HAy4YHBIX JJEKTPOHHBIX OMONMOTeK. B mouckoBuKe OTOOpaHbl OMOIMOTEKH, B
OOJBIIMHCTBE KOTOPBIX MOYKHO CKayaTh MaTepuasbl B MOJIHOM oObeme Oe3 perucrpanuu. B
CIIUCOK BKJIIOYEHBI OMOIMOTEKN MHOCTPAHHBIX YHUBEPCUTETOB U HAyYHBIX OPraHU3alUM.

IIporpammHoe obecnieueHmne:

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. [Torosop Ne 104 ot

17.06.2013 r. JIuuen3uu 6eccpouHbie
2. MicrosoftOfficeStandard 2013 Russian. JloroBop Ne 114 ot 12.11.2014 r. JIunen3un

OeccpouHbIe

3. Ilporpammuoe obecieuenre Moodle. OduiinanbHblii OpUTHHAIBHBIA aHTITUHCKUT
TEKCT auLeH3un s cucremsl Moodle, http://www.gnu.org/licenses/gpl.html
[MepeBon nunieH3uu i cuctembl Moodle, http://rusgpl.ru/rusgpl.pdf

6.MarepuajabHO-TeXHUYeCKas 0a3a, HeOOXOAUMAS VISl OCYLIECTBJICHHUS
00pa3oBaTeILHOIO NMpoIecca No AUCHUILINHE

HanMeHoOBaHue CHenHaILHBLIX®
noMelmeHU ¥ MmoMelleHu 1Jis

OCHaIHeHHOCTbCHeIII/IaJIBHI)IX noMeleHuii
U NMOMelleHU i IJIS CAaMOCTOATEeNbHOI

IlepeyeHb JUIEH3HOHHOTO
NMPOrpaMMHOro odecneyeHmsl.

Koprmyc Omodaka), aymuropus Ne
328 (y4eOHbIN Kopmyc Onodaka),
aymutopusi No 3186 (yueOHBIN

CaMOCTOSATEILHO PadoThI padoThI PeKBU3UTHI MOITBEPKIAOLIETO
JOKYMEHTa
1. ydeOmas ayauTopus I Aynauropusi Ne 232 1. Windows 8 Russian. Windows
MpoBeIeHUs 3ansTHiiYueOHas ~ meOenb,  Jocka,MynbTUMeauna-Professional 8 Russian Upgrade.
lIeKIMOHHOTO THMa: aymuropusnpoektop  PanasonicPT-LB78VE,  skpanl{orosop Ne 104 ot 17.06.2013 .
Ne 232 (yueOmprii  kopmyclHactennsiii ClassicNorma 244*183. VInnen3un OeccpodHbie
onodaka), aymutopusi Ne 332 Aynutopus Ne 332
(yueOuplii  kopmyc — Guodaka),pHas MeOenb, gocka,MyiasTuMenua-npoekropl2. MicrosoftOfficeStandard 2013
aynutopust Ne 324 (yueGubriiPanasonicPT-LB78VE, okpan HacrenssiiRussian. Jlorosop Ne 114 o
kopryc Ouodaka), ayauropus NelClassicNorma 244*183. 12.11.2014 r. Jlunensuy
327 (yueOHbIi Kopiyc 6nodaka). Aynuropus Ne 324 GeccpodHble

YueOHast Me0Oenb, JOCKa, SKpaH Ha IITATHBE

2. yueonas aymuropusi AaaDIQUIS, mpoekrop Sony VPL-EX 100,3. IIporpammuoe obecrieuenne
NMpOBeJCHUS 3ansaTHiIHOYTOYK Aser Extensa 7630G-732G25Mi. Moodle. OdurransHbIi
CEMHUHAPCKOI0 THIIA: ayJUTOPHS] Aynutopus Ne 327 OpUTMHAIIBHBIA aHTTTUHACKUAN

Ne 324 (yueOHBII  KoOpmyc|YueOHas MeOelb, JI0CKa, MPOEKTOP[TEKCT JINLIEH3UHU ISl CHCTEMBI
ouodaka), aymuropus Ne 326BenQMX525 DLP3200LmXGA13000, skpanfMoodle,

(yueOuelii  xopmyc — Guodaka),ClassicSolutionNorma nacreHHbIi http://www.gnu.org/licenses/gpl.
ayautopust Ne 327  (yueOHbIit Ayautopust Ne 3186 html

YueOnass meOenb, TabopaTOpHBIH WHBEHTAPb,
Imocka, mkad BBHITSXKHOU, HOYTOYK Acer Aspire
A-315-33-C9RA, mpoexrop Epson EB-X400,

[lepeBo IMIIEH3UU IJII CUCTEMBI
Moodle,
http://rusgpl.ru/rusgpl.pdf

26


http://www.e.lanbook.com/
http://www.bashlib.ru/catalogi/
http://www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashgu
http://www.elibrary.ru/
http://www.edu.ru/
http://www.strf.ru/
http://elementy.ru/genbio/microbiology
http://meduniver.com/Medical/Microbiology
http://www.genetika.ru/vkpm
http://www.vkm.ru/
http://tusearch.blogspot.com/
http://www.gnu.org/licenses/gpl.html
http://rusgpl.ru/rusgpl.pdf
http://www.gnu.org/licenses/gpl.html
http://www.gnu.org/licenses/gpl.html
http://rusgpl.ru/rusgpl.pdf

Kopmyc onodaka).

3.yueOHass  ayauropus  Ajs
MpoBeleHUS]  TIPYNNOBBIX H
MHAMBHIY ATbHBIX

KOHCYJbTaUMi: ayauropus Ne
324 (yueOHbIN Kopmyc Omodaka),
aymuropust Ne 326  (y4ueOHBIH
Kopryc Onodaka), ayauropus Ne
327 (yueOHbIi KOpmyc Onodaka),
ayautopust Ne 328  (yueOHbIH
Kopnyc Onodaka), aymuropus Ne
319 Jlabopatopuss UT (yueOHbIi
KopIyc onodaka).

4. ydeOHasm ayauTopus s

NPOMEXKYTOYHOI  aTTecTalMu:
aymuropuss Ne 324 (y4ueOHBIH
Kopryc Onodaka), aymuropus Ne
326 (yueOHbIH Kopmyc Omodaka),
aymutopuss Ne 327  (y4eGHbIH
Kopryc Ouodaka), aymuropus N
328 (yueOHbI Kopryc Onodaka),

T (yaeOnsiii kopiyc Ouodaxa).

5. MOMeIeHU I
CAMOCTOAITEIbHOM padoThI:
aymuropuss Ne 428  (y4ueOHBIH
Kopiryc Onodaka), anTambHBIN 3271
INel (TyIaBHBIH KOPIYC).

PKpaH Ha mratuse Dexp.
Aynuropus Ne 326

VueOHass MeOenb, 1a00OpaTOPHBI WHBEHTAPb,
imocka, Becel VIC-210d2, muxpockon buonam
P-11 Muxmen-1-4 mr., pH-merp AHMOH-
4102 2-x KaHaJAbHBIH, CYETYMK KOJIOHMH
MukpoopranuzMoB Colone Star, Tepmocrar]
Bo3aymHEE TC-80, Tepmocratr TB-80-1 I13,
mieikep-uHKyOaTop TepMmocTatupyemsiii ES
20/60 ¢ mmatrpopmoit  PP-400, mxad
BBITSDKHOH — 2 10T., mKad JIaMMHApHBIH,
TPUHOKYJISIPHBIM nU(ppoBoil Mukpockon Saike
Digital, okymsap-mukpomerp MOB-1-16X,
00bEKT-MUKpOMETp  (TIPOXOJSIIETO  CBETA
OMII), mo3arop BIOHIT mLine 100-1000
Mk, gozatop Jlaiit 1-10 wmki, mozatop

TeKyLIero KOHTPOJIS uII10I111-1-100-1000MmKm, cyxokapoBoi ImKad)

KC-65, xomomunpHuK «CtmHON  103-E»
ITByXKaMEpHBIH, XOJIOIWIBHUK 11X-0.8,
PIEKTPOILINTKA.

Aynuropus Ne 328
YueOHass MeOesb, J10CKa, JabOPATOPHBIN
mHBeHTapb, Beckl  VIC-300d3,  noszatop
nepemenHoro obwsema JIAUT — 4 mr.,

aymuropust Ne 319 Jlaboparopusikoigopumerp KDPK VYXJI 4.2, koHIEHTpaTOp,

ieHTpoOexkubii Centri Vap Solvent System|
Labconco, namuHapusiii 6okc bAB-JlamuHap-
C-1,5(1 kmacca), ¢epMeHTep, XOJOAWIbHUK|
opITOBOM buproca-131K, mkad BeITSIKHOMN — 2
IIT.

Aynutopus Ne 428
'YueOnas MeOeb, JIOCKa, TpuOyHa,
MynbTEMeana-tipoekrop  InFocusIN119HDX,
HOYTOYK Lenovo 550, oskpaH HacTeHHBIH
ClassicNorma 200%200. MOHOOJIOKH|
CTallMOHApHbIE —2 IIIT.

Aynuropus Ne 319

JlaGopatopust UT
YueOHast MeOenb, J[JOCKa, TEPCOHAIBHBIH
komnbpioTep B Komimiekre Nel iRU Corp — 15
IIT.

Yuranbuslii 321 Nel
YueOHast meOenb, y49eOHBIM M CIpPaBOYHBIH]
(boHZ, HEOTpaHWYEHHBIH KPYIJIOCYTOYHBIN
IMOCTYy K DJIEKTPOHHBIM  OMOJUOTEYHBIM
cuctemam (OBC) u BJI, creHn mo mokapHOH
0€30TTaCHOCTH, MOHOOJIOKH CTaIlMOHAPHBIE — 5
mr, MOY (npunTep, ckanep, komup) - 1 mrT,

\Wi-Fi mocTyn myist MOGHIIBHBIX YCTPOMCTB.
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o6uodaka), aymuropust Ne 327
(yueOHbIli  KOpIyc Ownodaka),
aymuropus Ne 328 (yaeOHsbIi
Kopryc Omocdaka), ayIauTOopHus
Ne 3186 (yueOHbIit KOpITYC
omodaxa).

3.yuebnan ayoumopua ona
nposéedeHus  pynnoevix u
UHOUGUOYAIbHBIX

Koncynsmayuii: aynuropus Ne
324 (yueOHbIit KopITyC
ouodaka), ayautopuss Ne 326
(yueOHBIIi KOpIyc Ouodaxa),
ayauropuss Ne 327 (yueOHbIit
Koprnyc Ouodaka), ayauTopus
Ne 328 (yueOHBIH KOpHyC
omodaxa), aymuropms Ne 319,
nmabopatopuss UT  (y4eOHBIH
KopITyc Omodaxa).

4. yuebnasa ayoumopusa o0na
meKyuiezo KoHmponsa u
npomedNcymouHou

ammecmayuu: ayautopus Ne
324 (y1eOHbIit KOpITyC
Oomodaxa), aymuropus Ne 326
(yueOHbIft KoOpmyc Ownodaka),
aymuropuss Ne 327 (y4eOHBIH
Koprryc Omodaka), ayIauTopus
Ne 328 (yueOHBIH KOpHyC
6uodaka), aymuropus Ne 319,
nmabopatopus WT  (y4eOHsbIit
Kopmyc 6uodaka).

5. nomewenus ona
CamMocmoamenvHoi paoomoi:
aymuropuss Ne 428 (yueOHBII
Kopnyc Ouodaka), UUTAIbHBINA
3an Nel (TaBHBIHN KOpITyC).

Aynuropus Ne 3186
YyeOHas MeOeb, nabopaTopHBII
WHBEHTapb, JOCKa, MKad BBITHKHOM,
HOYTOYK Acer Aspire A-315-33-C9RA,
mpoektop Epson EB-X400, »kpan Ha
wmrartuse Dexp.

Aynurtopus Ne 326
YuebHas MebeTb, nabopaTOPHEIiA
WHBEHTaph, 10oCKa, Beckl VIC-210d2,

Mukpockon buonam P-11 Mukmen-1-4 mr.,
pH-metp AHMOH-4102 2-x kaHaJbHBIH,

CUETYMK  KOJIOHMH  MHKPOOPraHW3MOB
Colone Star, repmocTtar Bozaymnsiii TC-80,
tepmocrar  TB-80-1 I13,  meiikep-

nHKyOaTop tepmocratupyembiii ES 20/60 c
mwratpopmoii PP-400, mkad BEITSDKHON — 2
IIT., MKag JaMHHAPHBIN, TPUHOKYJISAPHBIH
mudppoBorr  mukpockon  Saike  Digital,
okyisip-mukpomerp MOB-1-16x, 00BekT-
MukpoMmeTp (mpoxomsmero cBera OMII),
nozatop BIOHIT mLine 100-1000 wxkd,
no3zatop Jlait 1-10 mxim, nozatop HAITOIT-
1-100-1000mk11, cyxoxapooii mikad KC-

65, xomogunbHuk ~ «CtmHonm  103-Ex»
JMBYXKaMepHbIH, xomoawibhuk 111X-0.8,
JNIEKTPOILIUTKA.

Aynuropus Ne 328
VYuebHas Mmebenb, mMocka, J1abOpaTOPHEIHA
uHBeHTaphb, Beckl VIC-300d3, mo3artop
nepemennoro obwema JIAMT — 4 .,

konopumerp KOK YXJI 4.2, koHIIEHTpaTOp
neHTpoOexHei Centri Vap Solvent System
Labconco, namuHapueiii Ookc  BAB-
Jlamunap-C-1,5(1  kmacca), ¢depmentep,
XOJNOAMIBHUK  ObITOBOM  bBuproca-131K,
mKad BBITSHKHON — 2 MIT.
Aynutopus Ne 428
VueOnas  mebenb,  JOCKa,
MYJIbTUMENA-TIPOEKTOP
InFocusIN119HDxX, rHoyTOyk Lenovo 550,
skpaH HacTeHHBIH ClassicNorma 200%200.
MOHOOJIOKH CTaIllMOHAPHBIE —2 IIT.
Aynutopus Ne 319
JlaGopatopuss UT
YuebHas wmebenp, OOCKa, IE€PCOHAIBHBIN
kommeioTep B kKommuiekte Nel iRU Corp —
15 wr.

TpuOyHa,

YuraneHslii 3a1 Nel

YuebHas meOenb, y9eOHBIN U CITPaBOYHBIN
(oHI, HEOTpaHWYEHHBIN KPYTIOCYTOYHBIN
JOCTYI K DOJEKTPOHHBIM OHOJMOTEYHBIM
cuctemam (OBC) u BJl, creny no moxxapHou
6€3011acCHOCTH, MOHOOJIOKH CTallMOHApHbIE
— 5 T, M®VY (npuntep, ckanep, korup) - 1
IIT.

pl.html

[TepeBon JIMIICH3U N IS
CHUCTEMBI Moodle,
http://rusgpl.ru/rusgpl.pdf
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MHWHOBPHAYKU POCCUN

[Ipunoxxenne Nel

®I'BOY BO «BAILIKMPCKUN IT'OCYJIAPCTBEHHBI YHUBEPCUTET»

BUOJIOTMYECKUI ®AKYJIBTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

JUCHHUILUIMHEL _ MHUKpOOHOIOrHsl, BAUPYCOJIOTHUsl  Ha

ceMecTp

(HaMMEHOBaHME JUCIIUTLIVHEI )
Ounast dopma 00yueHUs

Bun padorsl

O0BeM TUCHUILTAHBI

O6mas TpynoemkocTs auctutuinabl (3ET / gacoB) 2[72
Y4eOHBIX 4YaCOB Ha KOHTAKTHYIO pa0OTy C MpernoiaBaTesiem: 36,2
JIEKITUHA 18
MPAKTUYECKUX/ CEMUHAPCKUX
J1a00paTOPHBIX 18
npyrux (TpynmoBasi, HHIUBUAyalbHas KOHCYJIbTAIIUS M UHBIC BUJIBI
y4eOHOM NeATeIIbHOCTH, IPEyCMAaTPUBAIONINE PA0OTy 00YJIAFOIIUXCS C
npenoaasareneM) (PKP) 0,2
Y4eOHBIX 9acOB Ha CAMOCTOSTEIbHYI0 padboTy obyuaromuxcs (CP) 35,8

VueOHBIX 4acOB Ha MOJATOTOBKY K 3K3aMeHY/3a4eTy/
muddepenpoBanHoMy 3auety (KoHTposb)

dopMa KOHTPOJIS:
3auer 5 cemectp
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®opma n3ydIeHUsI MAaTEPHAIIOB: JIEKIHH, OCHOBHAS U
MPaKTHYECKUE 3aHATHS, CECMUHAPCKHE JOTIOTHUTE/TBHAS
3aHATHUS, TaOOpaTOPHEIE PAOOTHI, JMTepaTypa, . ®opma TeKyLIero KOHTPOIIs
Ne Tema u conepxante caMocTosTeNbHas paboTa U TPYAOEMKOCTh (B peKOMEH TyeMas 3agaHus O CaMOCTOSTENBHON ycrieBaeMOoCTH (KOJUIOKBHYMBI,
n/n yacax) cTyeHTaM pabote KOHTPOJIbHbIE PAa0OTBHI,

KOMITBIOTEPHBIE TECTHI U T.1I.)

(HOMepa u3

CITUCKA)
JIK | TIP/CEM | JIP CP

1 2 3 4 5 6 7 8 9
Moayab 1.0c00eHHOCTH CTPOCHUSI U OpPraHU3aNMN 0aKTepuii U BUPYCOB

1 | peamer u 3amaun MUKPOOHOJIOTHH, €€ 1 1 2 12,4 [ToaroToBka K KOHTPOJBHOM KomnnexcHoe 3ajlaHue,
MECTO U polb | COBPEMEHHOMN pabore, BBINOJHEHUIO JIOKJIa, JIMCKYCCHS,
Ouonoruu. HUctopus pa3BUTHSL. KOMIUIEKCHOTO 3aJaHusl, KOHTpOJIbHAs paboTa
OTKpBITHE MUKpOOpraHn3MoB. PazBuTne JOKJIay
OTEYECTBEHHOM MHKPOOHOJIOTHHL.

I'naBHBIC HalpaBJICHUS pas3BUTH
MuKpoOuosorud. OCHOBHBIE  METOJIBI
MHUKpPOOHOJIOTHYECKUX  HCCIIEIOBAHHH.
'mnoTe3a 0 NPOUCXONKAECHUU KU3HH W
CBOMCTBaX MEPBUYHBIX OPraHH3MOB.
[Ipennonaraemas IBOJIIOINSA
MHKpPOOPIaHU3MOB.

2 | Mopdornorus, CTpoeHHE U pa3BHUTHUE 3 6 4 1,234 [MoaroToBka K KOHTPOIBHOM KomnnexcHoe 3aaHue,
Oaktepmii m  apxeil.  CtpoeHwne, pabore, BBITIOJTHEHHIO KOHTPOJIbHAA pabora,
XUMHUYECKHHA  coctaB U (DYHKIHUH KOMIUIEKCHOT'O 3aJaHusl, nmpoBepka pabouei TeTpany,
OTIEJbHBIX KOMIIOHEHTOB KJIETOK nabopaTtopHoif  pabore 1, VHAWBHYyaIbHBIA orpoc,
Oakrepuii. OcoOeHHOCTH cocTaBa W HMHIUBHUYyaIbHOMY ONpOCy U TECTUPOBAaHNE 1o TeMe
OpTaHM3aIN apxe0aKTepuil. TECTUPOBAHHIO «Ctpoerne u  Mopdosorus
OykapuoTel. JpoxkKH, MUIlETHAIbHbIE GakTepuii»
rpuObl, MUKPOCKOITMYECKHE BOJIOPOCIIH,
npocreiimne. CTpoeHHe, XUMUYECKHUl
coctaB ¥ (YHKIOUM  OTAENBHBIX
KOMITOHEHTOB KJIETOK.

3 | Bupycel. OCOOEHHOCTH XHMHYECKOTO 3 4 1,2,4 IToaroToBka K KOHTPOJIBHOM KomrutekcHoe 3a7aHue,
cocTaBa BHPYCOB (0esKH, HyKIEHHOBBIC pabore, BBITIOJTHEHHIO TEKyIlee TECTUPOBAaHHE II0
KUCIIOTBI, JIMOHMABI W YTJICBOABI B KOMIUIEKCHOTO 3aJ1aHMHs, TeMe «CtpoeHue u
cocrase BupycoB). PHK wnmm JITHK kax TECTUPOBAHUIO penpoLyKLIys BHUPYCOBY,




TEHEeTHYEeCKUII ~ MaTepuall  BUPYCOB.
CrpykTypa BuUpyCHBIX dactuil. OOmrie

HPHHIHIIEI CTPYKTYpBI BUPYCOB.
[pocTeie u cnoxHBIE BHPYCHL. CHcTeMa
«BHpPYC - KIICTKAa. O06mue
HpeCTaBICHUS 0 nporeccax

TpaHcisuuu  uHpopMarmonuslx PHK,
tpanckpunuuun  JJHK u  npobneme
PEerysuM BBIPAXEHUS T'€HETHUECKOU
undopmauuu BupycoB. Ponbp reHoma
KIIETKH. Obmas XapaKTepUCTHKA
MPOAYKTUBHOTO TUIIA nHpexuu.
BrusiBneHne n naeHTH(GUKANNS BUPYCOB.
Hukn  penponyknuu — Bupyca.PHK-

coJieprKale BHUPYCBHI. PHK-
COJIepIKAIITHe Oaktepuodaru.
IIukopHaBUPYCHL. ®aBUBUPYCHI.
®oraBupychl. Bupycsl pacTeHuit.
Bupycst ¢ aBynenoueunsiM  PHK-
TEHOMOM. PabnoBupychl.
ITapamukcoBupycsl. OpTOMHKCOBHPYCHI.
ByHbsiBUpYCHI, apeHaBHUPYCHL.
PerpoBupycsr. JHK-conepxamue

BUpychl. [loHATHE O TPaHCKPHIIMU
BHUPYCHBIX JHK. [TapBoBUpYCHL.

Bakrepuodarn. T'epniecBupychbl.
[TanoBaBUpYCHI. AJIEHOBHPYCHI.
Buporenus " yYMepeHHbIE
Bupycel.lHTEphEpoH. Dddexr
uHTEppEpEeHIINN  MEXIy  BHpPYCAMU.
AHTHBHpYCHas AKTHBHOCTB

uHTepdepoHa. MexaHU3M  HMHAYKIHUA
uHTepepoHa.

KOHTPOJIbHAs1 pa60Ta

KynsTuBupoBanue u poct
MUKpoOOpranusmMoB.  HakonurenbHsle,
JJIEKTHBHBIE W  YHCTBIE  KYJBTYpBI,
METOABI MX ToIydeHUs.. OCHOBHBIE THITBI

cpen Ut KYJIbTUBUPOBAHUSI
MHKpOOpraHu3MoB (0  cocTtaBy H
buzrueckomy COCTOSIHUIO).
TToBepxHOCTHOE u TITyOMHHOE

1,2,3,45

[loaroroBka K KOHTPOJILHOU

pabore, BBINOJTHEHHIO
KOMILIEKCHOTO 3a1aHus,
TECTHPOBaHUIO,

nmaboparopHoit  pabore 2,
MHIUBHIYAILHOMY OLIPOCY

KowmminekcHoe 3a/laHue,
KOHTPOJbHAS pabora,
mpoBepka pabodei TeTpajy,

WHJIMBUIYaJIbHBIN OMpocC
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BeIpamuBanue. Poct. Poct oTnenbHbIX
MHKPOOPT'aHH3MOB u HOIYJISIINH
(xymbTYyp). [Nepnonmaeckoe "
HelpepBIBHOE BBIpAILBAaHHUE,
3aKOHOMEPHOCTH. CHHXpOHHBIE
KyJIbTYpBl, CHOCOOBI TOJNYYEHHS U
3HaUYCHUE.

HacneacTBeHHOCTh W M3MEHYUBOCTb. 2
HacnenctBenHas,  HEHACIlCJICTBCHHAS,
MyTallMOHHasA nu MOy JIAIIMOHHAs
H3MCHYMBOCTH. PexomOunarus y
MPOKAPHUOT: TpaHc(opMaIus,
TPaHCAYKLIHNS, KOHBIOTaIHs.
PexoMOMHaIMS U TEHETHYECKUIl aHANN3
y (aros. [Tnazmusl, ux
kiaccudukarms. MyrareHHbie (aKTOPBI.
Knaccudukarus MmyTanuii.

1,2,4

IloaroroBka K KOHTPOJIBHOU
pabore, BBITIOJIHEHUIO
KOMILIEKCHOT'O 3aJIaHus,
TECTUPOBAHUIO

KommekcHoe 3aJlaHue,
KOHTpOJIbHAsSI pabora,
TECTUPOBAHUE o TeMe
«['enernka OakTepuiin»

Moayasb 2. Merabom3m 4
MHKPOOPraHH3MOB

MeTtabom13M MUKPOOPTaHM3MOB
DHepreTHyeckue mpouecchl. bposkenus.
IIytm  cOpakuBaHUs ~ YIJIEBOJOB U
JPYTHMX  OpTraHWYeCKHX  COEIMHEHUH.
AnpobHoe apixanue. @OpMbI yuacTus
MOJIEKYJISIPHOTO KHCJIOpOoAa B
OKHCJICHHH pa3HBIX cyocTpartos. [lomHoe
U HEIUIOHOE OKHCIeHus. OKHUCIeHNe
HEOPraHUYECKUX COEJIMHEHU.
AnHaspoOHOe  npIxaHue. JloHOps H
AKLENTOPbI ANEKTPOHOB, UCTIOJIB3YEMBIE
pasHBIMH ~ MHKPOOPTaHM3MaMH  IIpH
aHa’poOHOM Jpixannu. Mcronbs3oBanne
CBETOBOM  3HEpruu (poTocuntes).

®dororpodHBIE MPOKAPUOTHBIC u
3yKapI/IOTHBI€ MHKpOOpFaHI/ISMLI.
ACCI/IMI/IHH[H/IH yFJ'leKI/ICIIOTBI
aBTOTpOamMu u rereporpodamu.

YcBoenue COEIMHEHN I a3oTa.

CDI/IKC&III/IH MOJICKYJIAPHOI'O a30Ta.

1,2,3,4,5

[loaroroBka K KOHTPOJIbHOU
pabore, BBIITOJIHEHHIO
KOMILIEKCHOTO 3a/1aHuUs,
TECTHPOBaHUIO,
nmabopaTopHoit  pabore 3,
WHIUBUIYATEHOMY OTIPOCY

KommnekcHoe 3aJlaHue,
KOHTpOJIbHAsI pabora,
nmpoBepka paboueil TeTpay,
WHJIMBUYaJIbHBII 0IIpoc,
TEKyIllee TECTUPOBAHUE

Mopayab 3. DK0JI0THSI H CHCTeMATHKA MUKPOOPTaHU3MOB
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Cucrematuka MHUKPOOPraHW3MOB. Mup
MHKPOOPT'aHH3MOB, OOIIMe MPU3HAKU H
pa3HOoOOpazwue. [puHIIITEL
KJIacCU(pUKaLUH. XapakTepucTrka
OTZENBHBIX rpymI sybaKkTepuit
(baxTepun) u apxebakTepHii (apxew.)
JlomeHBI ¥ HHITyMBI.

1,2,4

ITonroToBka K BBINOJIHEHUIO
KOMIUIEKCHOTO 3a7aHus,
JOKTIaxy

KommnekcHoe 3aJIaHueE,
JTOKJIa

Okonorus MHKPOOPTaHU3MOB.
Pagnanus, xapaktep ee neicTBUS Ha
MHUKpOOpraHusmel.  DoTopeakTHUBALHS.
Temmnepatypa, pocT MUKPOOPTaHHU3MOB B
3aBHCHMOCTH oT TEeMIepaTyphL.
Icuxpoduner, Me30(HILTEL u
TEPMOQUITBL. Pocr, YCTOWYUBOCTD
MHUKPOOPTaHU3MOB K  BBICYIIHBAHUIO.
JInopunmzanus. OcmMmoTHueckoe
JABJIIEHUE, OCOOCHHOCTH OCMO(]HIIOB.
lanodunel. MOJEKYJISIpHBIA KUCIOPO
(a3pobBl W aHa’pOOBI), BO3MOXKHBIC
MPUYMHBl WHTHOMPYIOUIETO  JEUCTBUS
KHCJIOpOoAa Ha MHKPOOPTaHU3MBI.
3HaueHUe pH, anuI0HIIbI,
HerTpodminel n ankanodmisl. [Ipupona
AHTHMUKPOOHBIX BEIISCTB M O0JIaCTH ee
MIPUMEHEHUS. AHTHOHMOTHKH.
Buoreoxummaeckas JeATEIBHOCTD
MHKpOOpPTaHU3MOB.  Pacmpocrpanenue
MHKPOOPTaHU3MOB B II0YBE, BOJOEMaXx,
BO3AyXe. YdUacTHe MHKPOOPTaHU3MOB B
IIUKJIaX yIIIepoja, a30Ta, CePhl M APYTHX
aeMeHTOB B mpupoje. Cumomo3. Twumbl
cUMOHMO03a: D9JK30- M DHIOCHMMOHO3,
MYTyaju3M u MapazuTU3M.
®DaxynpTaTUBHBIE u oOnuraTHbIe
CHUMOHOHTHI. B3anmooTtHomeHus
MUKPOOPTaHU3MOB U MaKpOOPTraHU3MOB
(pacteHnii, )KUBOTHBIX U YEJIOBEKA).

1,2,3,4,6

[TonroToBka K BBIMOJIHCHHIO
KOMILUICKCHOTO 3a/laHus,
TECTHPOBAHUIO,
naboparopHoit pabote 4 wu
WHIUBHYAILHOMY OIPOCY

KommekcHoe 3aJlaHHUeE,
mpoBepka paboueil TeTpany,
WHJIMBUAYaJIbHBII 0IIpoC,
TECTUPOBAHHUE TI0 TEME
«ODKoNIoTHs
MHKPOOPTaHU3MOB)

IIpomeItiennoe u Hapo/10-
XO3SIUCTBEHHOE 3HaYCHUE
MHUKpPOOPranu3MoB. [IpomebliieHHoe U
HapOI0-X03AHCTBCHHOE 3HaYCHUE

2,8

12,45

HO}IFOTOBKa K KOMIUICKCHOMY
3aJIaHUIO

KommnexcHoe 3aganue
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MUKPOOPraHnu3MOB. Ponsb MI/IKpO6HOF0

CHHTE3a B OHMOTEXHOJIOTHH.
MenuuuHCcKas MHKPOOHOTIOTHs
TTaTorenusie MHUKPOOPTaHU3MEI.

[TpoOuoTHKH M NPEeOUOTHEKH.

Bcero uyacos:

18

18

35,8
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MHWHOBPHAYKHN POCCHUUN
®I'bOY BO «bAIIKNPCKNN I'OCY JAPCTBEHHbBIM YHUBEPCUTET»
BMOJIOTMYECKNUN ®AKVYIIBTET

COJEPKAHUE PABOYEM ITPOT' PAMMBI

MUACUUIUIMHEL  MHUKpOOHOIOrUs, BUDYCOJIOTHS  Ha 6 ceMecTp
(HamMeHOBaHUE TUCITATIIINHBI )
OuHo-3a04yHas hopMa 00yUeHHs

Bun padorsl O0BbeM JUCHUIIINHBI
O6mas Tpynoemkocts nucturuinabl (3ET / gacoB) 2[72
Y4eOHBIX YaCOB Ha KOHTAKTHYIO pabOTy € MPENo1aBaTesieM: 32,2
JIEKIIUH 16
MPAKTUIECKUX/ CEMHUHAPCKUX
1a00paTOPHBIX 16

JOpyrux (rpynmnoBasi, MHAUBUAYaIbHAsI KOHCYJIbTAlUs U UHbIE
BUJIbl YUEOHOMU J€ATENbHOCTH, NIpelycMaTpUBaloLe paboTy

oOyuatomuxcs ¢ npenogasarenem) (OKP) 0,2
VY4eOHBIX YaCOB Ha CAMOCTOSITEIBHYIO padOTy 00y4arOInuXCs
(CP) 39,8

Y4eOHbIX 4acoB Ha MOATOTOBKY K SK3aMeHY/3aueTy/
muddepennrpoBanHoMy 3aueTy (KoHTposb)

DopMa KOHTPOJIS:
3auer 6 cemecTp
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®dopma H3ydeHHs] MaTePUaJIoB: JEKIHH,
NPaKTUYECKUE 3aHATHS, CEMUHAPCKHE OcnosHas 1
3aHATHS, 1aGOPaTOPHBIE PabOTHI, JOTIOJTHUTEIIbHAS ®dopma TeKyIIero KOHTpoJIs
Ne Tema i coniepanme CaMOCTOsTeNbHas paboTa U TPyAOEMKOCTb (B JIUTEpaTypa, 3a7aHusl 0 CAMOCTOSTETIBHOW | yCIIeBaeMOCTH (KOJUIOKBHYMBI,
/I yacax) pexoMeHayeMast pabote KOHTPOJIbHEIE PaboTHI,
cTyIeHTaM (HoMepa KOMIIBIOTEPHBIE TECTHI U T.I1.)
W3 CITHCKA)
JIK ITP/CEM JIP CP
1 2 3 4 5 6 7 8 9
Moayab 1.0c00eHHOCTH CTPOCHUSI U OPraHU3aNMN 0aKTepuii U BUPYCOB
1 | [peamer u 3amaun MHKPOOHMOJIOTHH, €€ 1 1 2 12,4 ITonroToBka K KOHTPOIBHOM Kommnekcuoe 3a/1aHue,
MECTO H POJIb U COBPEMEHHOI GHOJIOTHH. pabore, BBITIOJHEHHIO JOKJIaJ, JHCKYCCHS,
Hcropus pa3BUTHSL. OtkpbiTHE KOMILIEKCHOTO 3a/1aHu, KOHTpOJIbHAs paboTa
MHKPOOPTaHH3MOB. PasButue JOKJIay
OTEYECTBEHHON MHKPOOHOJIOT U H.
I'naBHbBIC HaIPaBJICHUS pa3BUTHSA

MuKpoOHosorun. OCHOBHBIE — METObI
MHUKpPOOHOJIOTHYECKUX  HCCIIEJOBAaHHH.
I'unore3a O NPOUCXOXKIEHUU KU3HU U
CBOMCTBAaX NEPBUYHBIX OPraHU3MOB.

[Ipennonaraemas IBOJIIOINSA
MHKpPOOPIaHU3MOB.

2 Mopdomnorusi, cTpoeHHEe | pa3BUTHE 3 6 4 1,2,3,4 [ToaroToBKa K KOHTPOJIBHOM KommnekcHoe 3aJjaHHE,
OakTepwuid u apxem. Crtpoenue, pabore, BBITIOJTHEHUIO KOHTPOJIbHAS pabora,
XUMHUYECKHH  COCTaB W (YHKIMHU KOMIUIEKCHOTO 3ajlaHusl, npoBepka paboueil TeTpany,
OTIEJbHBIX KOMIIOHEHTOB KJIETOK nmabopaTtopHOii pabore |1, UHAVBUYaJIbHBIN omnpoc,
Oakrepuii. OcoOEHHOCTH cocTraBa U WHJIMBHYaJIbHOMY OIIPOCY TECTUPOBAaHUE 1o TeMe
OpTaHM3aIn apxebaKkTepuii. U TECTUPOBAHUIO «Ctpoenne u  Mopdosorus
Oykapuotel. [poxkH, MHULEIHAIbHbIE Oakrepuii»

TpUOBI, MHKPOCKOITUYECKUE BOJOPOCIH,
npocreiiine. CTpoeHHe, XUMUYECKHUIl
cocraB u (GYHKOINH ~ OTAEIBHBIX
KOMITOHEHTOB KJIETOK.

3 | Bupycel.  OcoOEHHOCTH XMMHUYECKOTO 2 5 124 IToaroToBKa K KOHTPOIBHOM KommekcHoe 3a/laHue,
cocTtaBa BHPYCOB (O€NKH, HYKICHHOBEIS pabore, BBITIOJTHEHHIO TEKyIl[ee  TECTHPOBAHHE 35TI0
KHUCJIOTBI, JIUITUJIbI U YTJIEBOJIBI B COCTABE KOMILJIEKCHOTO 3a1aHusl, TeMe «Ctpoenue u




BupycoB). PHK wmmm JHK xax TECTUPOBAHUIO penpoayKuus BHPYCOBY,

TCHETHYECKU ~ MaTepual  BHPYCOB. KOHTpOJIbHasl paboTta
Crpykrypa BHUpPYCHBIX dYacTum. OOmue
HPHHIIHIIEI CTPYKTYPBI BUPYCOB.
Ipocteie u cnoxHble BUpYCHL. CHcTeMa
«BHpPYC - KIIETKAY. Ob6mrue
Npe/ICTaBICHUS 0 Tpoleccax

TpaHcisuuu  uHpopMmaumonHeix PHK,
tpanckpunuuu  JJHK  u  mpobGneme
PEerysuMu BBIPAKEHUS TE€HETHYECKOI
undopmanuu BUpycoB. Pomb reHoma
KJIETKH. O0mas XapaKTepUCTHKA
IPOAYKTUBHOTO THOA nHpeKum.
BrusiBnenne u naeHTH(UKAINS BUPYCOB.
Hukn  penpomykuuu Bupyca.PHK-

coJieprKale BUPYCHI. PHK-
COJIepIKAIITHe Oaktepuodaru.
IIukopHaBUPYCHL. ®aBUBUPYCHI.
DoraBupycsl. Bupycst pacTeHui.
Bupycer ¢ ngBynemoueunsiM  PHK-
TEHOMOM. PabaoBupychl.
ITapamukcoBupycsl. OpTOMHKCOBHPYCHI.
ByHbsiBUpYCHI, apeHaBUPYCHI.
PerpoBupycsl. JHK-conepxaniue

Bupycel. [loHsATHE O TpaHCKpHIIIMA
BHUPYCHBIX JHK. [TapBoBUpYyCHI.

Bakrepuodarn. I'epriecBupychI.

[TanoBaBUpYCHI. AJIEHOBHPYCHI.

Buporenus " yMepeHHbIe

Bupycsl.MHTEpdepoH. Oddexr

uHTEepEpEeHIIM  MEXIYy  BHPYCaMHu.

AHTHBUpYCHAs AKTUBHOCTh

uHtepdepoHa. MexaHU3M  HMHAYKIIUA

nuHTepdepoHa.

KynbsTuBupoBanue " poct 2 2 2 1,2, 3,45 [ToaroroBka K KOHTPOJILHOU Kommnekcnoe 3aJjaHHE,
MHUKpPOOPI'aHH3MOB. HaxonwurenbHele, pabore, BBITTOJTHCHUIO KOHTPOJIbHAS pabora,
DNIEKTHBHBIE WM YUCTHIE  KYJIbTYpHI, KOMIUIEKCHOTO 3aJ1aHusl, npoBepka pabouell TeTpaji,
METOJIbI UX NMOIydeHUss. OCHOBHBIEC THIIBI TECTHPOBaHUIO, WHIUBHUYaJIbHBII OITpOC

cpen TUTSE KyJbTUBUPOBAHUS nmaboparopHoit pabore 2,

MHUKpPOOPraHM3MOB (IO  COCTaBy H WHIUBHIYaJIHOMY OIIPOCY

¢usnueckomy COCTOSIHHIO).
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IToBepxHOCTHOE )it rIyOuHHOE
BbIpamuBanue. Poct. PocT oTnenbHBIX

MHKPOOPT'aHH3MOB u TOMYJISIIUH
(xymbTyp). [epronmmaeckoe u
HelpepBIBHOE BBIpAIUBaHNE,
3aKOHOMEPHOCTH. CUHXpOHHBIE

KyJIbTYypBl, CIIOCOOBI  TOJNyYEHHUS U
3HAYCHHE.

HacnenctBeHHOCTP ¥ M3MEHYHBOCTB. 3 12,4 [ToaroroBka Kk KOHTPOJILHOI KommekcHoe 3amaHue,
HacnencrtBeHHas,  HeHacJeACTBEHHAd, pabore, BBITIOJTHEHUIO KOHTPOJIbHAS paborta,
MyTaluOHHasI u MOMYJISIIMOHHAsS KOMIUIEKCHOTO 3ajiaHus, | TECTUPOBAHUE o TEMe
U3MEHYUBOCTH. PexomOuHanus y TECTUPOBAHUIO «['enernka OaxTepuii»
MPOKapUOT: TpaHchopmMars,

TPAHCITYKIHS, KOHBIOTALIHS.

PexoMOMHANNS M TEHETHYCCKHN aHaJM3

y ¢aroB. [Tna3mMuael, HX KnaccuuKanus.

Myrtarennsle (akropsl. Kiaccudukanus

MYTaLUH.

Moayab 2. MeTtadoausm 10 1,2,3,4,5 [MoAroToBKa K KOHTPOJIBLHON KomruiekcHoe 3aJjaHue,
MHKPOOPraHU3MOB pabore, BBITIOJTHEHHIO KOHTPOJIbHAS pabora,
MeTaboJIM3M MHKPOOPTaHU3MOB KOMILIEKCHOTO 3aJ1aHusl, npoBepka pabodeil TeTpaan,
DHepreruyeckue npoueccsl. bpoxxeHus. TECTHPOBAHHIO, UHJMBUyalIbHBIN ompoc,

[Tyt cOpakuBaHUsI yTIICBOJOB U APYTUX
OpPraHUYECKHX COeTUHEHUI. A’ poOHoe
JIBIXaHHE. DopMbI y4acTust
MOJIEKYJISIPHOTO KHCJIOPO/ia B OKUCICHUN
pasHeix  cybctpatoB.  llomHoe  m
HemoHoe  okucieHus.  OxwucieHue
HECOPTraHUYCCKUX COGHHHCHHﬁ.
AnHaspoOHOe  gpixanue. JloHOpH W
AKIETITOPbI JJIEKTPOHOB, UCIIOJIb3yEeMbIe
pasHBIMH  MHKpPOOpraHW3MaMu  TIpH
aHa’poOHOM JpIxaHuu. Vicrions3oBaHue

CBETOBOM SHEpruu (poTocuntes).
dotoTpodhHBIE MPOKAPHOTHBIE u
JYKapUOTHBIE MHUKPOOPTaHU3MBI.
AccumuIsIums YIJIEKUCIIOTHI
aBTOTpOodamMu u reTepoTpodamu.

YcBoenne coenuuennii azota. Oukcarus
MOJIEKYJISIPHOTO a30Ta.

nmabopaTopHoil pabote 3,
WHIIUBHYaJIbHOMY OIIPOCY

TCKYIIEC TECCTUPOBAHUEC
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MOIIy.]IL 3. DkoJy10rNs M CHCTEMATHKA MHUKPOOPraHu3smMoB

CucremMaTuka MHKPOOpPTaHM3MOB. Mup 1
MHKPOOPT'aHH3MOB, OOIIME NPHU3HAKU H
pa3HOoOOpazwue. [MpuHIHTE
KJIaccU(pUKaUH. XapakrepucTuka
OTAEJBHBIX IpyIN 3y0aKTepuit
(bakrepun) m apxebaxrepmii (apxeid.)
JloMeHs! 1 pUITyMBL

1,2,4

IloaroroBka K
BBITIOJIHCHUIO
KOMILIEKCHOTO
3aaHus, JOKIaTy

KommekcHoe 3aJlaHUC, TOKJIana

DKOJIOTUSI MUKPOOPTaHU3MOB. Panunarus, 2
Xapaxkrep ee JIeUCTBUSA Ha
MUKpOOpTaHu3Mbl.  DoTopeakTUBAIHS.
Temneparypa, poCT MUKPOOPTaHU3MOB B
3aBHCHMOCTH oT TEeMIepaTyphL.
Icuxpodunet, Me30(HILTEL u
TEPMOQUITBL. Pocr, YCTOWYUBOCTD
MHKPOOPTaHU3MOB K  BBICYIIHBaHUIO.
JInopunmzanus. OcmMmoTHueckoe
JABIICHUE, OCOOCHHOCTH OCMO(QHIIOB.
lanoduiel. MoNEKyJISpHBIA  KUCIOPO
(a3pobbl  u  aHa’pOOBI), BO3MOYKHBIE
NPUYMHBI  WHTUOHMPYIOMIETO  JCUCTBUS
KHCJIOpoAa Ha MHUKPOOPTaHU3MBI.
3nauenue pH, aunmoduibl, HeATpOQHIBI
u anKano Uikl ITpupona
AHTHUMUKPOOHBIX BEIIECTB M 00JacTH ee
MIPUMEHEHUSI. AHTHOHOTHKH.
Buoreoxummaeckas JeATEIBHOCTD
MHUKpPOOPTraHu3MoB.  PacnpocTpaneHue
MUKpPOOPTaHM3MOB B TOYBE, BOJOEMaX,
BO3AyXe. YdacTHe MHKPOOPTaHH3MOB B
[IUKJIax yriepoja, a30Ta, Cephl U APYTHX
aneMeHToB B mpupoze. CumOno3. Twurbt
cuMOMO3a: 9K30- MW  DHIOCHMMOHO3,
MYTyaJIu3M u Mapa3uTU3M.
®dakyIbTaTUBHBIC u obnuraTHbIe
CUMOHOHTBL. B3anmMooTHOIICHUS
MUKpPOOPTaHU3MOB U MaKpOOPIaHHU3MOB
(pacteHui, >)KUBOTHBIX U YEJIOBEKA).

1,2,3,4,6

IToaroroBka K
BBITIOJTHEHHIO
KOMIUIEKCHOTO
3aJ1aHusl,
TECTUPOBAHHUIO,
nabopaTopHOil pabote
4 ¥ MHIUBHAYATHHOMY
orpocy

KomrnekcHoe 3aanue, npoBepka
paboueit TeTpay,
WHJIMBUAYaJIbHBII o1poc,
TECTUPOBAHUE o TeMe
«IKOJIOTHsI MUKPOOPTaHU3MOBY

IIpomernienHoe u HapoJ10-
XO3SHCTBEHHOE 3HAYCHHE

2,8

1,2,45

IToaroroBka K
KOMITJICKCHOMY 3aJ[aHUIO

KommnekcHoe 3aganue
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MUKPOOpPraHu3MoB. IIpoMsbllieHHOEe U
HapOJ0-X03HCTBEHHOE 3HaYCHHUE
MHUKpPOOPIraHU3MOB. Posib MuKpoOHOTO

CHHTE3a B OMOTEXHOJIOTHH.
MenuuuHCcKas MHKPOOHOIIOTHS
TTaTorenusie MHKPOOPTaHU3MBI.

[IpobuoTHKH 1 IPeONOTHEKH.

Bcero uacos:

16

16

39,8
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MHWHOBPHAYKH POCCHHN
®I'bOY BO «bAIIKMPCKNHN I'OCY AAPCTBEHHBIM YHUBEPCUTET»
BUOJIOTMYECKUUN ®AKVIIBTET

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

TUCIMILINHBL__MukpoOuosnorus, Bupycosorus 3 xKypc (2 ceccus) (HamMeHOBaHUE
JACITATITIHEI)
3aounas gopma oOyueHwUs

Bua padorsl O0BbeM JUCHUIIINHBI
O6mas tpynoemkocts aucturuinabl (3ET / gacoB) 2[72
VY4eOHBIX 4acOB Ha KOHTAKTHYIO pabOTy ¢ MPEnoaBaTesieM:
JIEKIIUHA 6
MIPAKTUICCKUX/ CEMUHAPCKHUX
nabopaTOpHBIX 8

JIpyrux (rpynmnoasi, UHAUBUyalbHasi KOHCYJIbTALUS U UHbIE
BUIbI YU€OHOH €ATEeIbHOCTH, MTpelycMaTpUBaroe padboTy

oOyuaromuxcs ¢ npernogasatenem) (OKP) 0,2
Y4eOHBIX YaCOB HA CAMOCTOSITEIILHYIO pa0d0Ty 00YJIarOIIHXCS

(CP) 53,8
Y4eOHBIX YacOB Ha MOJrOTOBKY K 3K3aMeHYy/3a4eTy/

muddeperrpoBanHoMy 3aueTy (KoHTposb) 4

®opma koHTpOIst: 3adet 3 Kypce (2 ceccus)



®dopma H3ydeHHs] MaTepPHaJIOB: JICKLHH,
IPaKTHYCCKHUE 3aHATUS, CEMHHAPCKHE OcnosHas n
3aHATHS, 1aGOPaTOPHBIE PabOTHI, JOTIOJIHUTEIIbHAS ®dopma TeKyIIero KOHTpoJIs
Ne Tema 1 coniepKanue CaMOCTOsTeNbHas paboTa U TPyAOEMKOCTb (B JIUTEpaTypa, 3ajaHus MO CAMOCTOSATENBHON | yCIeBaeMOCTH (KOJIOKBUYMBI,
/I yacax) peKoMeHIyeMast pabote KOHTPOJIbHBIC PaOOTHI,
cTyneHTaM (HoMmepa KOMIIBIOTEPHBIE TECTHI U T.I1.)
W3 CITHCKA)
JIK ITP/CEM JIP CP
1 2 3 4 5 6 7 8 9
Moayab 1.0c00eHHOCTH CTPOCHUSI U OPraHU3aNMN 0aKTepuii U BUPYCOB
1 | [peamer u 3amaun MHKPOOHMOJIOTHH, €€ 1 1 4 12,4 ITonroToBka K KOHTPOIBHOM Kommnekcuoe 3a/1aHue,
MECTO U POJIb U COBPEMEHHOI OHOJIOTUH. pabore, BBITIOJHEHHIO JOKJIaJ, JHCKYCCH,
HUcropwust pasBUTHS. OTKpBITHE KOMIUIEKCHOTO 3a/1aHu, KOHTpOJIbHAs paboTa
MHKPOOPTaHH3MOB. Pa3sButue JOKJIay
OTEYECTBEHHOU MHKPOOHOJIOT U H.
I'naBHbBIC HaIPaBJICHUS pa3BUTHSA

MuKpoOHosorun. OCHOBHBIE — METObI
MHUKpPOOHMOJIOTHYECKUX  HCCIIEJOBAaHHH.
l'umore3a 0 NPOUCXOXKIECHUU KU3HH U
CBOMCTBAaX NEPBUYHBIX OPraHU3MOB.

[Ipennonaraemas IBOJIIOINSA
MHKpPOOPIaHU3MOB.

2 Mopdomnorusi, cTpoeHHEe | pa3BUTHE 1 5 1,2,3,4 [ToaroToBKa K KOHTPOJIBHOM KommnekcHoe 3aJ]aHHE,
OakTepwuid u apxem. Crpoenue, pabore, BBITIOJTHEHUIO KOHTPOJIbHAS paborta,
XUMHUYECKHH  COCTaB W (YHKIMHU KOMIUIEKCHOTO 3ajlaHusl, npoBepka paboueil TeTpany,
OTIEJbHBIX KOMIIOHEHTOB KJIETOK nmabopaTtopHOii pabore |1, UHAVBUYaJIbHBIN omnpoc,
Oaxrepmii. OcobeHHOCTHM cocTaBa U WHAWBUAYAJIEHOMY OTIPOCY TECTUPOBAaHUE 1o TEME
OpTaHM3aIn apxebaKkTepuii. U TECTUPOBAHUIO «Ctpoenne u  Mopdosorus
Oykapuotel. [poxku, MULEIHaIbHbIE Oakrepuii»

rpuOBl, MUKPOCKOITMYECKHE BOJOPOCIIH,
npocreiimue. CTpoeHne, XHUMHUYECKUI
coctaB ¥ (YHKOUHM  OTIEIbHBIX
KOMITIOHEHTOB KJIETOK.

3 Bupycel.  OCOOCHHOCTH XUMHYECKOTO 1 2 6 1,24 IToaroroBka K KOHTPOJILHOU KowmminekcHoe 3a7aHue,
cocTtaBa BHPYCOB (O€NKH, HYKICHHOBEIS pabore, BBITIOJTHEHHIO TEKyIllee  TECTHPOBAHHE 35M0
KHCJIOTBI, TUIHUBI ¥ YTIIEBOJBI B COCTAaBE KOMILIEKCHOT'O 3a7aHUs, TEME «Ctpoenue u




BupycoB). PHK wmmm JHK xax TECTUPOBAHUIO penpoayKuus BHPYCOBY,

TCHETHYECKU ~ MaTepual  BHPYCOB. KOHTpOJIbHasl paboTta
Crpykrypa BHUpPYCHBIX dYacTum. OOmue
HPHHIIHIIEI CTPYKTYPBI BUPYCOB.
Ipocteie u cnoxHble BUpYCHL. CHcTeMa
«BHpPYC - KIIETKAY. Ob6mrue
Npe/ICTaBICHUS 0 Tpoleccax

TpaHcisuuu  uHpopMmaumonHeix PHK,
tpanckpunuuu  JJHK  u  mpobGneme
PEerysuMu BBIPAKEHUS TE€HETHYECKOI
undopmanuu BUpycoB. Pomb reHoma
KJIETKH. O0mas XapaKTepUCTHKA
IPOAYKTUBHOTO THOA nHpeKum.
BrusiBneHne u naeHTH(UKAINSA BUPYCOB.
Hukn  penpomykuuu Bupyca.PHK-

coJieprKale BUPYCHI. PHK-
COJIepIKAIITHe Oaktepuodaru.
IIukopHaBUPYCHL. ®aBUBUPYCHI.
DoraBupycsl. Bupycst pacTeHui.
Bupycer ¢ ngBynemoueunsiM  PHK-
TEHOMOM. PabaoBupychl.
ITapamukcoBupycsl. OpTOMHKCOBHPYCHI.
ByHbsiBUpYCHI, apeHaBUPYCHI.
PerpoBupycsl. JHK-conepxaniue

Bupycel. [loHsATHE 0 TpaHCKPHIIIMA
BHUPYCHBIX JHK. [TapBoBUpYyCHI.

Bakrepuodarn. I'epriecBupychI.

[TanoBaBUpYCHI. AJIEHOBHPYCHI.

Buporenus " yMepeHHbIe

Bupycsl.MHTEpdepoH. Oddexr

uHTEepEpEeHIIM  MEXIYy  BHPYCaMHu.

AHTHBUpYCHAs AKTUBHOCTh

uHtepdepoHa. MexaHU3M  HMHAYKIIUA

nuHTepdepoHa.

KynbsTuBupoBanue " poct 2 4 1,2, 3,45 [ToaroroBka K KOHTPOJILHOU Kommnekcnoe 3aJjaHHE,
MHUKpPOOPI'aHH3MOB. HaxonwurenbHele, pabore, BBITTOJTHCHUIO KOHTPOJIbHAS pabora,
DNIEKTHBHBIE WM YUCTHIE  KYJIbTYpHI, KOMIUIEKCHOTO 3aJ1aHusl, npoBepka pabouell TeTpaji,
METOJIbI UX NMOIydeHUss. OCHOBHBIEC THIIBI TECTHPOBaHUIO, WHIUBHUYaJIbHBII OITpOC

cpen TUTSE KyJbTUBUPOBAHUS nmaboparopHoit pabore 2,

MHUKpPOOPraHM3MOB (IO  COCTaBy H WHIUBHIYaJIHOMY OIIPOCY

¢usnueckomy COCTOSIHHIO).
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IToBepxHOCTHOE )it rIyOuHHOE
BbIpamuBanue. Poct. PocT oTnenbHBIX

MHKPOOPT'aHH3MOB u TOMYJISIIUH
(xymbTyp). [epronmmaeckoe u
HelpepBIBHOE BBIpAIUBaHNE,
3aKOHOMEPHOCTH. CUHXpOHHBIE

KyJIbTYypBl, CIIOCOOBI  TOJNyYEHHUS U
3HAYCHHE.

HacnenctBeHHOCTP ¥ M3MEHYHBOCTB. 4 12,4 [ToaroroBka Kk KOHTPOJILHOI KommekcHoe 3amaHue,
HacnencrtBeHHas,  HeHacJeACTBEHHAd, pabore, BBITIOJTHEHUIO KOHTPOJIbHAS paborta,
MyTaluOHHasI u MOMYJISIIMOHHAsS KOMIUIEKCHOTO 3ajiaHus, | TECTUPOBAHUE o TEMe
U3MEHYUBOCTH. PexomOuHanus y TECTUPOBAHUIO «['enernka OaxTepuii»
MPOKapUOT: TpaHchopmMars,

TPAHCITYKIHS, KOHBIOTALIHS.

PexoMOMHANNS M TEHETHYCCKHN aHaJM3

y ¢aroB. [Tna3mMuael, HX KnaccuuKanus.

Myrtarennsle (akropsl. Kiaccudukanus

MYTaLUH.

Moayab 2. MeTtadoausm 10 1,2,3,4,5 [MoAroToBKa K KOHTPOJIBLHON KomruiekcHoe 3aJjaHue,
MHKPOOPraHU3MOB pabore, BBITIOJTHEHHIO KOHTPOJIbHAS pabora,
MeTaboJIM3M MHKPOOPTaHU3MOB KOMILIEKCHOTO 3aJ1aHusl, npoBepka pabodeil TeTpaan,
DHepreruyeckue npoueccsl. bpoxxeHus. TECTHPOBAHHIO, UHJMBUyalIbHBIN ompoc,

[Tyt cOpakuBaHUsI yTIICBOJOB U APYTUX
OpPraHUYECKHX COeTUHEHUI. A’ poOHoe
JIBIXaHHE. DopMbI y4acTust
MOJIEKYJISIPHOTO KHCJIOPO/ia B OKUCICHUN
pasHeix  cybctpatoB.  llomHoe  m
HemoHoe  okucieHus.  OxwucieHue
HECOPTraHUYCCKUX COGHHHCHHﬁ.
AnHaspoOHOe  gpixanue. JloHOpH W
AKIETITOPbI JJIEKTPOHOB, UCIIOJIb3yEeMbIe
pasHBIMH  MHKpPOOpraHW3MaMu  TIpH
aHa’poOHOM JpIxaHuu. Vicrions3oBaHue

CBETOBOM SHEpruu (poTocuntes).
dotoTpodhHBIE MPOKAPHOTHBIE u
JYKapUOTHBIE MHUKPOOPTaHU3MBI.
AccumuIsIums YIJIEKUCIIOTHI
aBTOTpOodamMu u reTepoTpodamu.

YcBoenne coenuuennii azota. Oukcarus
MOJIEKYJISIPHOTO a30Ta.

nmabopaTopHoil pabote 3,
WHIIUBHYaJIbHOMY OIIPOCY

TCKYIIEC TECCTUPOBAHUEC
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MOIIy.]IL 3. DkoJy10rNs U CHCTEMATHKA MHUKPOOPraHu3smMoB

CucremMaTuka MHKPOOpPTaHM3MOB. Mup 1
MHKPOOPT'aHH3MOB, OOIIME NPHU3HAKU H
pa3HOoOOpazwue. [MpuHIHTE
KJIaccU(pUKaUH. XapakrepucTuka
OTAEJBHBIX IpyIN 3y0aKTepuit
(bakrepun) m apxebaxrepmii (apxeid.)
JloMeHs! 1 pUITyMBL

1,2,4

IloaroroBka K
BBITIOJIHCHUIO
KOMILIEKCHOTO
3aaHus, JOKIaTy

KommekcHoe 3aJlaHUC, TOKJIana

OKoorus MUKpoopranu3mMoB. Paguanus, 1
Xapaxkrep ee JIeUCTBUSA Ha
MHUKpOOpTraHu3Mbl.  DoTopeakTHBaIUS.
Temmnepatypa, pOCT MUKPOOPTaHU3MOB B
3aBHCHMOCTH oT TEeMIepaTyphL.
Icuxpodunet, Me30(HILTEL u
TEPMOQUITBL. Pocr, YCTOWYUBOCTD
MHKPOOPTaHU3MOB K  BBICYIIHBaHUIO.
JInopunmzanus. OcmMmoTHueckoe
JABIICHUE, OCOOCHHOCTH OCMO(QHIIOB.
lanoduiel. MoNEKyJISpHBIA  KUCIOPO
(a3pobbl  u  aHa’pOOBI), BO3MOYKHBIE
NPUYMHBI  WHTUOHMPYIOMIETO  JCUCTBUS
KHCJIOpoAa Ha MHUKPOOPTaHU3MBI.
3nauenue pH, aunmoduibl, HeATpOQHIBI
u anKano Uikl ITpupona
AHTHUMUKPOOHBIX BEIIECTB M 00JacTH ee
MIPUMEHEHUSI. AHTHOHOTHKH.
Buoreoxummaeckas JeATEIBHOCTD
MUKpOOpranusmoB.  PacmpocTtpaneHnue
MUKPOOPTaHU3MOB B TI0YBE, BOAOEMaX,
BO3AyXe. YdacTHe MHKPOOPTaHH3MOB B
[IUKJIax yriepoja, a30Ta, Cephl U APYTHX
aneMeHToB B mpupoze. CumOno3. Twurbt
cuMOMO3a: 9K30- MW  DHIOCHMMOHO3,
MYTyaju3M u Mapa3uTU3M.
®DaxynpTaTUBHBIE u obnuraTHbIE
CUMOHOHTBL. B3anmMooTHOIICHUS
MUKPOOPTaHU3MOB U MaKpOOPIaHU3MOB
(pacteHui, >KUBOTHBIX U YEJIOBEKA).

1,2,3,4,6

IToaroroBka K
BBITIOJTHEHHIO
KOMIUIEKCHOTO
3aJ1aHusl,
TECTUPOBAHHUIO,
nabopaTopHOil pabote
4 ¥ MHIUBHAYATHHOMY
orpocy

KomrnekcHoe 3aanue, npoBepka
paboueit TeTpay,
WHJIMBUAYaJIbHBII o1poc,
TECTUPOBAHUE o TeMe
«IKOJIOTHsI MUKPOOPTaHU3MOBY

IIpomernienHoe u HapoJ10-
XO3SHCTBEHHOE 3HAYCHHE

4,8

1,2,45

IToaroroBka K
KOMITJICKCHOMY 3aJ[aHUIO

KommnekcHoe 3aganue
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MUKPOOPraHnu3MoOB. HpOMLIHIJ'IeHHOG u

HapOJI0-X03HCTBEHHOE 3HAYECHNE
MHUKpPOOPIraHu3MOB. Poib  MUKPOOHOTO
CHHTE3a B OMOTEXHOJIOTHH.
MeauimHcKas MHKPOOHOIIOTHS
TTatorennsie MHKPOOPTaHU3MBI.

[IpobuoTHKH 1 IPeONOTHEKH.

Bcero uacos:

53,8




PeliTHHr-mjiaan 1MCHUIIHHEI
MI/IKDO6I/IOJ’IOFI/IH, BI/IDVCOJ'IOFI/II/I_ HaHpaBJ’IGHI/IC

06.03.01 Guosorus Kypc 3

[Ipunoxenne Ne2

, CEMECTp 5
Buasbl yuedHoii 1esiTeIbHOCTH bann 3a Yucao 3amaHnuii Bamer
CTY/ICHTOB KOHKpPETHOE 3a CeMEeCT = —
A P P MuHuManbHbIN MakcumanbHbIN
3aaHue
Mopayas 1. OcoGeHHOCTH CTPOEHHUS M OPraHNU3anuy 0aKTepuii U BUPYCOB

Texkymmii KOHTPOJIb
1. JTaboparopHBie pabOTHI 5 2 0 10
(BBIMONTHEHNE, TIPOBEPKA TETPALIH,
VHJIMBHYaJIbHBIH OIIPOC)
2. Tectnl 5 2 0 10

PyOesxHbli KOHTPOJIb
1. IlucpmMeHHast KOHTPOJIbHAS 10 0 0 10
pabora

Moayab 2. MeTa601M3M MUKPOOPTraHU3MOB

Texymuii KOHTPOJIb
1. JTabopatopHBIe pabOTHI 5 1 0 5
(BBIMOJTHEHNE, IPOBEPKA TETPALH,
WHIMBHIYaJIbHbIH OIIPOC)
2. Tectn 5 2 0 10

Py6eskHbIii KOHTPOIBb
1. TectupoBanune 10 1 0 10

Mopay.ab 3. DK0JIOTUS U CUCTEMATHKA MUKPOOPIraHU3MOB

Texkylmuii KOHTPOIb
1. JIabopatopHble pabOThI 5 1 0 5
(BBITIOTTHEHUE, ITPOBEPKA TETPAIH,
VHJIMBHYaJIbHbII OITPOC)
2. Tectsl 5 1 0 5
3. Joxman 5 1 0 5

PyOesxkHblii KOHTPOJIbL
1. KommiekcHoe 3a1anue 30 1 0 30

HoowmpurenbHbie 0B
1. Yyactue B pabote - - - 5
KOH(EpeHIHA, Ty OIuKaIIH,
COOTBETCTBYIOIIHE TTPODUITIO
npeaMera
2. lomonHUTEIHHOE - - - 5
TECTUPOBaHUE
HocemaemocTsb (0a/J1bI BBIYUTAIOTCS U3 0011el CyMMBbI HAOPAHHBIX 02J1710B)

1.TTocemieHne TEKITMOHHBIX ) ) 0 -6
3aHATUN
2. Ilocenienye MpakTHYECKHX ) ) 0 -10
3aHATUN
3auer 60 110
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