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1 Hesu u 3apa4n U3y4YeHUs1 TUCIUILTMHBI (MOIYJIAA).

1.1 Ileab ocBOeHMSI AV CHMILJINHDI.

Lenbro OCBOCHUA JTUCLUILIAHBI "Mukpob6uomnorus" ABJISCTCS
dbopMupOoBaHUE Y CTYIEHTOB OOMHIENpOo(EeCCHOHANBLHON  KOMIIETCHIIMM B
MPOU3BOJICTBEHHON, y4eOHOM M  HMCCIIENOBATEIIbCKON JCSATEIHHOCTH, a TaKXKe
dbopMupOBaHUE y CTYACHTOB-OMOJOrOB TJIyOOKHX O0a30BBIX TEOPETHUECKHUX H
MPAKTUYECKUX 3HAHUIB 00JaCTH MUKPOOHOJIOTUM C TOYKU 3PEHUSI COBPEMEHHBIX
MIPEICTaBICHUN O pa3HOOOpa3uu MUpa MUKPOOPraHU3MOB KaK 4acTu Ouocdepsl u
WX POJIU B €€ YCTOMYMBOM Pa3BUTHH.

Muxkpobuonorusi - ogHa U3 HauboJjiee aKTUBHO Pa3BUBAIOLIUXCS oOyacTen
Ouosiornueckor Hayku. MuKpoOHasi KJIETKa - UJeaIbHbIA OOBEKT JJIsi M3YUYEHUS
MOJICKYJIIPHO-TEHETUYECKUX  MpOIeccoB B Ouonoruu.  MuxpoOuosnorus
npelcTaBisieT co0OM HE TOJNBKO TEOPETHYECKUM WHTEpPEC MO0 H3YUYEHUIO
OMOJIOTUYECKUX TIPOLIECCOB, MPOTEKAOIIMX B MHUKPOOHOW KIETKe, HO U B
MIPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKA, IOCKOJIbKY MHKPOOPraHU3MbI U
MPOIYKTHI UX KU3HENEATSIbHOCTH IMIUPOKO MUCIIONB3YIOTCS B PA3IMUHBIX 00JIACTAX
MIPOMBIIIIJIEHHOCTH, CEJIbCKOTO X035UCTBA U MEAUIMHBI.

1.2 3agauy AUCHUILIMHBI.

3a/1auM OCBOCHHUS JTUCIIUIUIMHEI:

— c(OpMHUPOBATh Y CTYJCHTOB:

0a30BO€ MBIIUICHHE, 00ECIeYnBaIoIIee CIOCOOHOCTh MPUMEHSITh 3HAHUE
OPUHIIMIIOB ~ KJIETOYHOW  OpraHM3aluy  MHUKpOOOB, OHMOpU3UYECKUX U
OMOXMMHMUYECKUX OCHOB HMX J>KM3HEIEATECIBHOCTH, IPOUCXOIAIINX B OaKTEPHUIX
MeMOpaHHBIX  TIPOIIECCOB B  BBIMOJHAEMOW  JEATEIBHOCTH B  00JacTH
MUKPOOHOJIOTHU C YYETOM OCBOCHHBIX METOAMYECCKUXITPUEMOB U TI0JIXO/IOB;

CITOCOOHOCTH ITIOHUMATh B3aUMOCBSI3bTEOPETUUECKUX OCHOB
MHUKPOOHOJIOTHYECKHUX IPOIECCOB C HCIOIB30BAaHUEM TEX WM HMHBIX METOIOB U
BO3ZHHKAIONIUX PE3YJILTATOB HAyYHO-TIPAKTHUECKON JESITEIbHOCTH B 00JacTH
MUKPOOHMOJIOTHN U OMOTEXHOJIOTHH;

CIIOCOOHOCTh TMPUMEHSTh COBPEMEHHbBIE JKCIIEPUMEHTAIbHBIE METOJIbI
padboThl ¢ MUKPOOMOJIOTHYECKUMU O0BEKTaMHU B JIAOOPATOPHBIX YCIOBHUSX;

— pa3BuUBaTh y CTYJICHTOB YMEHHUSI HCIOJIb30BaTh COBPEMEHHBIC
npeAcTaBieHuss 00 OCHOBaX  OMOTEXHOJOTHYECKUX W OMOMEIUIIMHCKUX
IPOU3BOJICTB, TCHHOW MHKEHEPUHU, HAHOOMOTEXHOJIOTUU, OMOITHKH;

— pa3BuUBaTh y CTYJEHTOB HaBBIKM pabOTHl ¢ y4eOHOW U HaydHOU
JIATEPATYPOM.

1.3 MecTto AuCHMILUIMHBI (MOOYJsl) B CTPYKType 00pa3oBaTe/ibHOM
NpoOrpaMMmabl.

Hucrummaa «MukpoOHONIOTHsD)y SBIAETCS OMHONW M3 0a30BBIX Y4YEOHBIX
mucruuine (b1.613) mpodeccnonansHOro muKIa MOATOTOBKH OaKalaBpOB IIO



Hanpasieanio 06.03.01 buomorus mo mnpodwism: buoskonorusi, buoxumus,
boranmka, ['eneruka, 3oomorus, MUKpoOHOIOTHSI.

JlucuuninuHa untaercs 1t 6akanaBpoB Hanpasienus 06.03.01 — buonorus
Ha 3 kypce B 5 ceMmectpe. Eil mpeamecTByeT U3y4eHUe TaKUX JUCLHUIUIMH Kak:
«Marematukay, «XuMusa», «3oo1orus», «boranuka», «HenoBek», «buoxumus u
MOJICKYyJIsIipHasi Ouoyiorusi». JlaHHasT JUCUUIUIMHA SBJISIETCS OCHOBHOW st
obmenpodeccuoHalIbHONM  AUCHUIUIMHBL  "BBeaeHue B OMOTEXHOJOTHIO",
"Bupyconorusa", "UmmyHonorus", a Takxke CHEUIUCIUIUIMH MO MUKPOOHOJIOTHU:
"Oxomorust  Oaktepuit",  "Texuuueckas  mukpoOuonorusa”,  "[louBeHHas
MUKpoOuonorus", "MuxpoOHbIe OuonoBpexIcHu", "MenuimacKas
MUKpOOHOIOTHs" U JIp.

1.4 IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHMSI MO JUCUHHUILIHHE
(MOIyJII0), COOTHECEHHBIX ¢ IUIAHMPYEMBbIMHM Pe3yJbTATAMH OCBOECHHUA
o0pa3oBaTe/ibHOI MPOrpaMMBbl.

[InaHupyembiMu  pe3yibTaTaMd OOy4YEHUs M0 JUCHUIUIMHE, SBIISIFOTCS
3HaHUS, YMEHHWS, BIIQJICHUS W/ WU OMNBIT JACSITEIBHOCTH, XapaKTepU3YHOIIUe
ATaIbl/ypoOBHU (POPMHUPOBAHUS KOMIIETCHIIUH M OOECIEUUBAIONIUE JOCTHKCHUE
IJIAHUPYEMBIX PE3YJILTAaTOB OCBOCHUS 00pa30BaTeIbHOW MPOTPaMMBbI B IIEJIOM.
[lepeyenr kommeTeHIMH, GOPMUPYEMBIX B pe3yibTaTe HM3yYCHHS JTUCIUILIUHBI,

IMPUBCICH B Ta6J'II/III€.

" Conepxxanue | B pesynabrate wusydeHus y4eOHOM JIMCUUIUIMHBI
HICKC
No KOMIIETEHIIMH | 00yYaronIrecs T10JKHbI
KOMIIET .
[1.I1. (nnm eé
CHIIUU 3HATh yMeTh BJAa/1eTh
4acTH)
1. | OIIK-5| ciocobHOCTh | MOP(OJIOTHIO, UHTEPHPETUPO | METOJAMU
IPUMEHSATH CTpOCHHUE, BaTh  JAHHBIC | BBIJCICHUsA0a
SHAHIE MEeTaboIn3M yqe6H01:1, KTEpuH,
MIPOKAPHOTHYECK | HAYYHOM MOy YeHUS
MIPUHIAIIOB pokap YHHOH, y
. 179 Hay4HO- YHCTHIX
KJICTOYHOM 5 . )
MOJIOTHYECKUX | TOIMYJIIPHON KYJIbTYD;
OpraHM3allin | oGLeKTOB,; JIUTEPATYPHI, METOIAMH
OMOJIOTHYECK | MecTO M poJib | CeTH KyJIb-TUBHPOBA
uX OOBEKTOB, | MUKpoOpranusMo | MlHtepner s | Hus
6uopusnueck | B B  OCHOBHBIX | IOHUMAHUsI MUKPOOPraHu
X ;1 | OMOTEOXUMHYECK | MEMOpPaHHBIX | 3MOB B
UX LHUKIAX; MIPOLIECCOB U | TaDOPATOPHBI
OMOXUMUYECK > ’ ot patop
0COOEHHOCTH MOJIEKYJISIPHBIX | X u
ux OCHOB,
OCHOBHBIX MEXaHU3MOB IPOU3BOICTBE
MEMOPaHHBIX JOHEPreTUYECKUX | KUZHENEATENb | HHBIX
IponecCoB M | mpouLECCOB HOCTH YCIOBUAX
MoOJeKyIpHbI | (OpoKeHwus, OakTepwii;
X IBIXaHUSI, XEMO- | HaXOIUTh
vexamsmop | B QOTOCHHTE3) | B3AHMOCBSI3H




No Nnnexc Conepxanue | B pesynprare u3ydeHws ydeOHOW MUCIIMIUIAHBI
[I_II KOMIIET | KOMIICTCHITUH | 00yJaromuecs JOJKHBI
" | enmmuu | (wim eé | 3HATDH YMeETh BJaJIeTh
KU3HenesaTen | OakTepui; MEXKTY
BHOCTH TIPUHITUIIBI U | CTPYKTYpOH U
METObI byHKIIHEH
Kiaccuukauu | OMOJIOTUYECKOT
OakTepui 0 00BEKTa
2. | OIIK-6| cmocoOHOCTh | YCTPOMCTBO MPOM3BOIUTH HaBBIKAMU
MIPUMEHATH CBCTOBLBIX IIOCEB Ha | aCENITUYECKOU
coBpeMenHbie | MHKPOCKOIOB ¢ | IUTATENbHbIE paboTHhI B
UMMEPCUOHHBIMH | CPEJIbI; MHUKPOOHOJIOT
AKCIIEPUMEHT 9
00BEKTHBAMH, JenaTh NYCSCKOI
aJIbHBIC )
IPUHIUIIBI npenapar- naboparopuu;
METOBI paboTHI ¢ | Ma3ok METOJIOM
paboThI C | YUCTBIMU OakTepuii; HaKONUTEIIbH
OHOJIOrMYECK | KYJBTYypaMH UCIIOJIB30BaTh | BIX KYJBTYD;
UMY OaKTepuii; TOTOBBIE HaBBIKAaMU
o6nexTamy B | TPHHLAIBI nUTaTeIbHbIE | TTOCEBa Ha
OTIpeIeIICHUS Cpepl; TJIOTHBIC
IIOJIEBBIX W el . PEAbL,
5 THIA KJIETOYHOM | TIOJIb30BAThCSl | TUTATEIbHBIC
1abOPATOPHBL | o royyy MHKPOOHOJIOTH | CPEIbI;
X YCJIOBMAX, | GakTepuii; YEeCKOU METOIaMU
HaBBIKU 0COOEHHOCTH METIIEH; BU3yaJlU3alluU
paboTEI c | cTpoeHus U | 0OHApY>KUBAaTh | MUKPOOHBIX
coBpeMenHoit | PU3HONOrHH OakTepualbHbl | 0OBEKTOB
" K
anmapaTypoii OaKTepUaNIbHBIX | € KJIETKU B
KJICTOK; nojie  3pCHHUS
YCTPOMCTBO MHUKPOCKOITA
pabouero mecra
MHUKpOOHOJora
3. | OIIK- | criocoOGHOCTh | MEKPOOUOJIOTHYE | IPUMEHSTh HaBBIKOM
11 IPUMEHSATH CKHE OCHOBBI | TIOJTyYEHHBIE MIPaAKTUYECKOU
COBpEMEHHbIe | COBPEMEHHBIX MUKPOOHOJIOTH | HHTEPIIpETaIn
Ipe/CTABIEH OMOTEXHOJIOTHYE | YSCKUE 3HAHUS | U
s 06 | CKHX B y4eOHOM | TEOpETUUECKU
OCHOBAX IPOU3BO/JICTB; NCATCIIbHOCTH, | X 3HAHUW B
OCHOBBI HCIIOIb30BaTh | 00JIaCTH
OMOTEeXHOJIOT
TCHETUYECKUX COBPEMEHHBIC | MUKPOOUOJIOT
HYCCKHUX u .
TpaHchOpManMii | IPEICTABICHUS | UH;
OHOMETUIINHC ..
OakTepuii; MeXaHHU3MaxX OCHOBHBIM
KnX YJIBTPAMUKPOCKO | HACTEJCTBEHHO | MOHATHUIHBIM
HPOU3BOACTB, | yyeckoe CTH W | ammapaTom
T'CHHOU CTPOCHHUE U3MEHYMBOCTH | MUKPOOHOJIOT




No Wnpnexc| Cogepxanne | B pesynprare usyueHuss ydeOHOW AMCUMITIMHBI
. | KOMTICT| KOMMETEeHIHH oOyyaromnecs 10 KHbI
CHIIUU (I/IJ'H/I cé | 3BHATh YMETH BJAACTDH
UHXEHepUH, | MUKPOOHOMH OakTepuit B | UM,
HAHOOMOTEXH | KIIETKH B | HAy4YHO- CIIOCOOHOCTh
OJIOTHH, KOHTEKCTE UCCIIeIOBaTelNb | IO
MOJIEKYIIIPHO HAaHOOMOTEXHOJIO | CKOU UCIIOJIb30BaTh
o TUH; AESITeNIbHOCTH; | €TO Ha
MOJIETHPOBAH HCIIOJb30BaHUE IIPUMCHSATH IMPAKTHUKC
- IPUMEHEHUS 3HAHUS 0
OakTepuii B | MUKPOOPTaHU3
KauecTBe Max
OMOJIOTUYECKOro | -IIEHTPATTbHOM
areHTa; areHre
MOJICKYJIIPHBIC COBPCMCHHBIX
OCHOBBI OMOTEXHOJIOTH
CTPOEHUS u|u
byHKIII
OaKTepHUaTbHBIX
MEXaHU3MOB
4. | OIIK- | cmocoOHOCTh | OMOATHYECKHE MPOU3BOJIUTh | HABBIKAMHU
12 HCIIONIB30BATE | MOMEHTHI B | IOCEB pobooTOopa
3HAHME ocHop | MUKPOOHOJIOrUH; | MUKPO(IIOPEl | OHOJIOrHYeCK
H NPHHIHIOR aCIEKThI YeJIOBEYECKOro | UX
OMOATUKH 10 | Tena; MaTepuagoB
OmosTHKH B OTHOUIEHUIO K | ONPEAeISTh TUISE
npodeccnona | ogpexram ONTUMANBHBIA | MUKPOGHOJIOT
JIbHOH U | MUKPOOHMOJIOTUH | PEKUM YOUBKH | MUECKUX
cColMajabHOW | U crHocobaMm HX | OTpaOOTaHHOTO | UCCIIEIOBaHUM
neaTenbHocTH | IPUMEHEHUS MUKpPOOHOJIOTH
YECKOIro
Marepuaa

2. CTpyKTYypa U coep:KaHue TUCIHUTIHHBI.

2.1 PacnpenesieHue TPyI0EMKOCTH TUCUMILIMHBI 0 BHAaM padoT.

OO6mast TpyIOoEMKOCTh AUCHUIUIMHBI COCTaBisieT 23ad.en. (72 wyaca), ux
pacripeiesieHue 1o BuiaM padoT MPeCTaBICHO B TaOIUIIE.

Bun yueOHo# paboThI

Bcero | Cemect
4acoB | pbl
(dacsl)
5

KonTakTHasi padora, B TOM 4ucIe:




AymuTopHble 3aHATHS (BCEro) 36 36 |-

3aHITHs JICKIIMOHHOTO THUIIA 18 18 |-
3aHATUS CEMHHAPCKOro TUMa (CeMHUHAaphl, MPAKTUYECKUE

3aHSITHUSA) B B ]
JlaboparopHble 3aHITHS 18 18 |-

Nuas koHTaKTHadA padora:

KonTtponb camoctositensHoi padotel (KCP) 2 2
ITpomexxytounas arrecranus (MIKP) 0,3 0,3
CamocrosiTesibHAasi padoTa, B TOM YHCIeE: 7 7
Kypcosas paboma — —
Ilpopabomia yuebrnozo (meopemuueckozo) mamepuana 3 3
Buvinonnenue  umousuoyanvHvix  3a0amuti  (N0020MO6KA 3 3
COOOWEeHU, Npe3eHMayuli)
Pechepam — —
IToaroroBka K TEKyeMy KOHTPOJIIO 1 1
KoHntpoJib:
[ToaroroBka K 3K3aMeHy 26,7 ?6,
OO0mas Tpy10€eMKOCTh yac. 72 72
B TOM 4YHCJI€e KOHTaKTHas 38,
38,3
pabora 3
3a4. e/l. 2 2

2.2 CTpyKTypa IMCUMILINHBI:

Pacnpenenenne BuaoB y4eOHON pabOThl U UX TPYAOEMKOCTH IO pasjeiam
JUCIUIUIMHBI.

Pazpaenbl AUCHUIUIMHBL, U3y4aeMbIe B 5 ceMecTpe (ouHas ¢hopma)

KonuuecTBo yacoB

Bue
Ne | HaumeHnoBaHue pa3aenon Beer | Aymiropuas paota i};i[[nTop
© pabota
JI 3 | JIP CPC
Mukpobuonorus kak Hayka — |4 2 — 2 —
onpeieNieHue, pazzeneHue o
1 | Ha3HauYeHHIO u 00BEKTaM.
[TonoxxeHne MHUKPOOPraHU3MOB B
YKABOU IPUPOJIE.
2 | Ucropus pa3zButus | 4 2 — 2 —
MHUKPOOHOJIOTHYECKHUX




MIPEICTABICHUMN u METOOB.

Briaronuecs y4eHbIEe —

MHUKpPOOHOJIOTH.

Mopdomorus u LUTOJIOTHUSA | 5 2 — 2 1
3 | mpOKapuor. MexaHn3Mbl

MOJIBMYKHOCTH.
4 [IpuHIUIIBI CUCTEMATUKKU TPOKAPHUOT. | 5 2 — 2 1

[Tonsitue BUga y GakTepuil.

3aKOHOMEPHOCTH POCTa U PA3BUTHSA | 5 2 — 2 1
5 | MHKPOOPraHH3MOE,

KyJIbTUBUPOBAHUE, BIIUSIHUE

BHEIIHUX (PaKTOpOB.

Mertabonu3m MUKPOOPTaHU3MOB. | 5 2 — 2 1
6 | MHoroo6pasue Ccrnoco0oB KU3HU

OaKTepHil.
7 OcHOBHBIE TPYIIBI TeTePOTPOPHBIX | 5 2 — 2 1
OaKTepHil.
Yyactue = MHUKpPOOPraHU3MOB B|5 2 — 2 |
8 | KpyroBoporax OCHOBHBIX
OMOTEHHBIX DJIECMEHTOB.
9 I'eneTnueckue  pexoMOMHAMU Y |5 2 — 2 1
OakTepuii
Hmoeo no oucyuniune: 18 — 18 7

[Ipumeuanue: JI — neknuu, [13 — mpaktuyeckue 3anstus / cemuHapsl, JIP —
naboparopubie 3ausaTusi, CPC — camocrositenbHas paboTa cTyieHTa

2.3 Coneprkanue pa3iesioB JUCUUIJINHBI:
2.3.1 3augaTHA JeKIUOHHOI0 THIIA.

Dopma
HanmeHnoBaHue
No Conepsxkanue pasjena (TeMbl) TEKYIIEro
paznena(TemMbl)
KOHTPOJIsI
12 3 4
1 |Paznen 1 —|IIpenmMer u 3amaud  MUKPOOWOJIOTHH, ee|YCTHBIN
MukpoOuonorus Kak|MeCTO W POJb B COBPEMEHHON OMOJIOTHH.|0NpOC
HayKa — duddepenumanuss  MUKPOOHOTIOTUYECKOM
omnpeeNieHue, HAYKH T10 T[EJISIM U 00BEKTaM MCCIIEI0BaHNA.
pazzeneHue no|OCHOBHBIE  pa3lieibl  MHUKPOOHOJIOTHH.
HAa3HA4YCHHIO u3agayd  MHUKPOOMOJIOTMUECKOM  HAyKH.
00BEKTaM. 3HauyeHue MHUKpPOOUOJNOTHHM ISl Pa3BUTHUSA
Ilonoxxenne (UBUKO-XUMUYECKON OMOJIOTUHU, METUIIUHBI
MUKPOOPTAaHU3MOB B[U  CEIbCKOIO  XO35HCTBA. ['maBHbBIE
YKUBOU IPUPOJE. HAallpaBJIICHUsI  Pa3BUTUS  COBPEMEHHOM




MUKPOOHOJIOTHH: dbusnonornveckoe,
JKOJIOTUYECKOE, MOJIEKYJIIPHO-
TE€HETUYECKOE. [Tonoxxenne
MUKPOOPraHU3MOB B JKMBOW  NIPUPOJIE.
[IpokapuoTHbIe u AYKapUOTHBIC
MUKpPOOPTaHU3MBbI; CXOACTBO M OCHOBHbBIE
paznuyusl.
Paznen 2 — Uctopus|OtkpbiTue  MUKpoOOB  JleBeHrykoM  H|YCTHBIN
pa3BUTHUS paboTHI MEPBBIX UCCIIeI0BaTEIIEH |0TIpOC,
MUKpoOHoIorudecku MukpoopranusmoB. Jlym Ilactep u ero
X TMPEJCTAaBICHUN H[3HAYEHHE B Pa3BUTUU MHUKPOOMOJIOTHH.
METOJIOB. Pemenue Bompoca 0 camo3apOXKICHHUH
Brinaromuecs KU3HU. YueHwe o Opoxenuun. PaboTel
y4EHbIE —[Tactepa mo wu3yuyeHuro OOJE€3HEW BUHA H
MUKpPOOHOJIOTH. nuBa. Pa3paborka IlacTepoM HayyHBIX
MPUHIIUAIIOB npopUIaKTUKH
uH(peKIMoHHbIX 3a0onieBanuil. Pobept Kox
u ero 3HAYCHUE B pPa3BUTHH
Mukpoouosnoruu. 3HaueHue pabotr P.Koxa
JUISE  Pa3BUTUS  MUKPOOMOIOTHYECKON
TexHUKU. (OCHOBHBIE JTambl Pa3BUTHS
oOmmei MHKPOOHOJIOTHH. PaboTsr
C.H.Bunorpaackoro, M. beiiepunka, B.JL.
OMENSHCKOro U IpyruxX UCCIeA0BATENEH.
Paznen 3 —Pa3mepsl U popma OGakTepUaTBbHBIX KJIETOK.|YCTHBIN
Mopdomorus u|O01mast XapaKTEePUCTUKA CTPOEHUSI|OTIPOC,
LUTOJIOT U OaxkTepuanbHoi kietku. Kierounas crenka|Kommoksuy
POKAPHUOT. Oaxtepuii. CTpoeHHe, XUMUYECKUNA COCTaB,|M
MexaHu3mbl GYHKIIUU KIETOYHOU CTeHKU. bakTepun 6e3
MOJIBU>KHOCTH. KJIeTouyHOM cTeHku: L-dopmbl OakTepuid,

MUKOIUIa3Mbl. CIM3UCTBIE CIIOU, KalCyJbl U
4yexJiel y OakTepuii. MIX XuMU4uecKuii cocTaB
u 3HadeHue. JKryTuku y OakTepuid pa3Mepsl,

dbopma, CTpPOCHHE, YHCIIO u
B3aUMOPACIIOI0KEHHUE. Mexannzm
JIBYOKCHUS KTy THKOB. Bopcunku
(pumOpun), wux ommuyus U (QyHKUHUU.
[Muronnasmaruueckas  MemOpaHa. Ee
XUMHYECKHIA COCTaB, CTPOCHHE, (YHKIIHH.
BryTpukierounbie MeMOpaHHBIC

CTPYKTYpbl y Oaktepuii ¥ uX (QyHKIHH.
PubGocombl  Gakrepuii, HX  CTpOCHHE,
XUMUYECKUN COCTaB, GbyHKIUH.




CyObennHulIIbI pubocom. Ilomucomsl.
OcobenHoctu CTPOEHHUS AJIEPHBIX
SKBUBAJIEHTOB y OakTtepuil. bakTepuanbHas
XpoMocoMa u ee crpoeHue.  Ommuns
HYKJIEOUJIOB OakTepuil OT siep JyKapHuoT.
NHcepunoHHbIE 37IEMEHTHI U TPAHCIIO30HBI.
DHJIOCTIOPHI U APYTHUE TMOKOosIuecs: (GopMbl
Oaktepuil. CTpoeHHE SHAOCIOP U IPOLECC
ux (OpMHUpPOBaHUS. 3HAYEHHE HJOCIOP Yy
OaKTepHil.

Paznen 4
[TpuHIATIBI
CHCTEMAaTUKU
npoxapuor. IlonsTue

BUJa y OaKkTepuil.

OcCHOBHBIC MIPUHIIUATIBI TaKCOHOMUH
MPOKApUOT M €€ MECTO B COBPEMEHHOMU
OMOJIOTMYECKOM CHCTEMAaTHKE. JKOJIOrO-
dbusuonornyeckas W QuIOreHeTuYecKas
CHCTEMAaTHKa MIPOKAPHOT. [TpuzHaku
OaKTepui, YYUTHIBAEMbIE npu 150:¢
kiaccudukaruu.  I[lomstue o  Buje,
KYJIbTYpe u IITaMMe OaKTepuH.
MonekynsipHO-TeHETUUECKUE METO/IbI
uAeHTUUKAIMKA OakTepuil. YCTaHOBIICHUE
BHUOBOH MIPUHAJIEKHOCTH
MHUKPOOPraHu3Ma.

Ycrublit
Ompoc

Paznen 5

3aKOHOMEPHOCTH
pocTa U pa3BUTHUSA
MHUKpPOOPraHU3MOB,

KYJIbTUBUPOBAHHUE,

BJIMSHUE  BHEIIHUX
(bhaKkTOpoB.

Poct wu pa3zButue Oakrepuil. Tunel
pa3sMHOXKEHHsS. MexaHu3M TUTaHUSA Yy
Oaktepuii. BHekneTo4HOE TepeBaprBaHUe
IUTATCIIBHBIX  BemIecTB. [IpOHMKHOBEHUE
MTUTATCIIBHBIX BEIIICCTB qyepes
1a3MaTHYECKY IO MeMOpaHy. Tumnbr
MUTAHUS Y MUKPOOPTaHU3MOB. AyTOTpOdbI
u rereporpodnl. Tumbel ayroTpodHOro
nutanus. DoTto- W XeMoayTOTpPOQHI.
Opranotpodpsr u autoTpodsl. Bocemb
croco00OB  KW3HM TMpOKapuoT. Poct wu
pa3BuUTHE MUKPOOPTaHU3MOB.
[Tepunonnueckoe u HETIPEPHIBHOE
KyJIbTUBUPOBAHUE. 3aKOHOMEPHOCTH POCTA
YUCTBIX  KYJIBTYP OakTepuii  mpu
NEPUOJUIECKOM KyJIbTUBHpOBaHUU. KpuBas
pocra. KynpruBupoBanue
MUKPOOPTaHU3MOB. Hakonutenbhbie
KYJIBTYPBI. [TpunHIun AIIEKTUBHOCTH.
Yuctele  KyJabTypbl ~ MHUKPOOPTaHU3MOB.
Hcrounuku  yriepoja,  MCHOJb3yEMbIE

Ycrublit
ompoc




OakTepusIMu. [Tonsitue CBIpbE B
MUKPOOHOJIOTUYECKON  MPOMBIIIJICHHOCTH.
HcTtounnku a30THOTO OUTaHUS Y
MHUKPOOPTraHU3MOB. DakTopsl pocra.
[Ipototpodsr u aykcorpodsl. McTouHuku
cepsl U (ocdopa. OCHOBHBIE THUIBI CPEN,
IPUMEHSIEMBIX B MUKPOOHOJIOTHH.
Pacnipenienenne mo Ha3Hau€HUIO, COCTaBY,
KOHCUCTEHIIMU. OCHOBHbIE TpeOOBaHUS K
OUTATeIbHBIM  CPEJaM U NPUHIUIBL HX
KOHCTPYUPOBaHUs. 3aKOHOMEPHOCTH pPOCTa
YHUCTBIX KYJIBTYP MHUKpPOOPTaHU3MOB IIpU
NepUOINYECKOM KyJIbTUBHpOBaHUM. KpuBas
pocta NIEPUOINYECKOU KYJBbTYpHI,
OCOOEHHOCTH OTHAENbHBIX (ha3. BausHue
BHEIIHUX (akTopoB (Temmeparypa, pH u
Ip.) Ha IKU3HENEATEIbHOCTh OaKTepHil.
Brnusiaue temmeparypbl Ha pocT OaKTepHil.
Hcnonb3oBaHue BBICOKUX TEeMIEpaTyp AJis

CTCPHUIIN3alluU. MeTOI[BI CTCPHUIIN3allUN.

[TacTepuzanus U TUHAATN3ALUS.
[Ipumenenue B MeIULIIHE U
IPOMBILIUIEHHOCTH.
Pazmen 6 —OHepreTuueckuii oOOMeH y 6akTepuil H ero|YCTHBIN
Metaboamu3m CBA3b C KOHCTPYKTHBHBIM. (OCHOBHBIE|OIPOC
MUKpPOOPraHU3MOB. |3TaIlbl pacluerieHus
MHuoroo6pasue ymIeBOJI0B. OTHOIIEHUE MUKPOOOB K
crnoco0oOB  kuU3HU|KUCHopoay. llyTu mnosydeHuss SHEpruu B
OakTepui. aHa’POOHBIX u a’pOOHBIX
yCIIOBUSIX. AHaspoOHOE pacuienjieHue
YIJIEBOJIOB. CyOcTparHoe

dochopunupoBanue. Ilytb  DOmOnena-
Meiieproda u napyrue HavalbHBIE MYTHU
aHA’POOHOTO  pACHIEIVICHUS  yTJIEBOJIOB.

DHepreTuyeckas 3¢hHEKTUBHOCTH
aHa’pOOHOTO pacierieHus
rmoko3bl. [ lonsTHE 0 OpO’KCHHUSIX.

Koneunble npomykrsl. Buuabl OpoxeHHi.
MacnsgHOKUCI0€ ¥ IPONHOHOBOKHUCIIOE
oposxenus.'omoepmeHTaTUBHOE u
rerepopepmenTaTuBHOe  OpoxkeHusa. Mx
BO30Y/UTENH. [Ipaktuueckoe
npuMeHeHue. AspoOHoe paciIeIUICeHHE
MMUPOBUHOTPATHOU KHUCJIOTHI. 1117191
TPUKapOOHOBBIX KHCJIOT, IIEPEHOC




AIIEKTPOHOB U OKHCIIUTEIBHOE
dbochopunmupoBanue. Brixom sHepruu mpu
a’poOHOM pacIierieHun
yIJ€BOJ0B.A3p0oOHOE u aHa’poOHOe
JIBIXaHWE Yy TPOKapHOT. Buasl anaspoOHOTO
IpIXxaHuss u ero 3HaueHue.DoTtoTpodHbIe
Oaktepun U UX  (OTOCHUHTETUYECKHUUI
ammapar.  MexaHu3M  OaKTepHaIbHOTO
¢orocunTeza.  Ommumst  QoTocuHTE3A

OaxTepuii U
pacteHuid. DOTOCUHTE3UPYIOLINE 3EIIEHBIE U
NypIypHBIE  CEepHble  OakTepuu,  HX

xapakrepuctuka. OcoOEHHOCTH CTPOCHHS,
LUTOIIA3MATUYECKHE BKIIFOUEHUS CEPBI, HX
poib.DOTOCUHTEZNPYIOLINE ypIypHbIE
HECepHble OaKTepuu, MX XapaKTEPUCTHUKA.
JloHOpBI BOJIOpOJa Y (POTOCUHTE3UPYIOILINX
HECEPHBIX OaKkTepHii. Ounym
"Huanobakrepun". CTpoeHue UX KIETOK U
IOJIOKEHWE B  CHCTEME  OpraHUu3MOB.

Ocobennoctu dboTocuHTE3a y
1MaHo0akTepuii. XeMOCHHTE3UPYIOIINE
Oaktepun. WX  OCHOBHBIE  TPYIIIHI.
Mexanusm XEMOCHHTE3a. PaGots1
C.H.Bunorpanckoro 110 U3YYEHUIO
XEMOCHHTE3UPYOIIHX

OakTepuil. XeMOCHHTE3UPYIOIINE CEPHBIE U
TUOHOBBIE OakTepuu. X posib B ipupoze u
MEXaHM3M XeMocuHTe3a.Kenezo0akTepuu.
OcHOBHBIE MpeICTaBUTENN IPYIIIBL
UYexonpyareie OaKTepuH. PaGotbl
C.H.Bunorpaackoro u H.I'Xomomanoro mo
U3YUYEHUIO XKeJIe300aKTepuil.

Pazpgen 7 —
OCHOBHBIE TPYIIIbI
reTepoTpodHBIX
OaKTepHil.

OcHOBHBIE IpyMIIbI reTepoTpodHBIX
OaKTepHii. Cnoupoxersl.  CtpoeHue
COMPOXET W HX OTIMYHS  OT JIPYrux
Oaktepuil.  OCHOBHBIE  TIPEICTABUTEIU.

CnupanbHble U W30THYThIE
oaktepun.@unym "Ilporeobakrepun" Kak
HauOomee M3y4YeHHas rpynna
MUKPOOPTaHU3MOB. CewmelicTBa
SHTEPOOAKTEPUH, NICEBJIOMOHA/T ,
BUOPHOHOB.DUTyM "OUpMUKYTHI".
XapakTepucTHKa CTaUIOKOKKOB U

Oaiy1. OCHOBHBIE TPYMIIBI TETEPOTPOPHBIX

YcrHblit
ompoc




OaKTepuil. AKTUHOMHMIIETBI W CXOIHBIE
caumu  Oaktepun. CTpoeHHE KIETOK U
crocoObl Pa3MHOXEHHUS aKTUHOOAKTEPUH.
[Ipaktuueckoe  3HaueHue.Pukkercum u
XJIAMHJIMA - 0co0asi rpymnmna MHUKPOOOB-
11apasuToB. LMK pasMHOXKEHUS.

Pazgen 8
VYyacrtue
MHUKPOOPTAaHU3MOB
B KpyroBOpoTax
OCHOBHBIX
OMOT€HHBIX

QJICMCHTOB.

MuxkpoOHoe pas3JoXeHue
TIEKTHHA U IPYyTHUX
[IpakTrueckoe
nporeccoB. AdpoOHOe
pa3JIoXKeHHE
KJICTYATKH
IPOIIECCOB.

Kpaxmaa,
yTJIEBOJIOB.
3Ha4YeHUE
u aHa’poOHOe
MHUKPOOpPraHU3MaMu
(uemwtrono3sl). Bo30ymurenu
Ckonpasimue  6axTepuu.Poib
MHUKPOOPTaHU3MOB B OHMOJIOTHUYECKOM
KPYTOBOPOTE BEIIIECTB B
npupozae.KpyroBopor yriepoga B mpupoze.
Oukcaruss CO, B mpoueccax ¢(oTo- U
XeMOCHHTe3a. BpiaeneHne  yrieKucIoThI
npu pacnaze LEJUTIOIO3bI u
yTieBoopo1oB.Kpyrosopot azoTa B
IpUPO/IE. AmMMoHupUKaIuys 1
MUKPOOPTaHU3MBI, €€  BBI3bIBAIOLIKE.
Hurpuduxamms BBI3BIBAIOIINE €€
MUKPOOPTaHU3MBI. PaboTsr C.H.
Bunorpazackoro BBIJICTICHUIO
HUTPUPUKATOPOB. Jenutpudukanms.
Mukpobuoaoruyeckas bukcanus
atMocdepHoro azora. CBOOOIHOXKHUBYIIIHE
a’poOHBIE M aHA’POOHBIE A30TPUKCATOPHI.
Pons B mpupone.KiyGeHbkoBbIE OakTepuu,
UX XapaKTEepPUCTHKA, B3aMMOOTHOILICHHUS C
pacTeHusIMA.  YI0oOpeHuss Ha  OCHOBE
a30THUKCUPYIOIINX
MHUKPOOPraHU3MOB.MHUKpOOHOE OKHUCIIEHHE
cephl 151 ee COCJIMHEHU I
(OTOCHUHTE3UPYIOLTUMHU U
XEMOCHHTE3UPYIOLIUMHU OaKkTepusIMU.
Boccranosnenue CyJib(paToB
MHUKPOOPTraHU3MaMH, €ro MPHYUHBI U
3HageHue. KpyroBopot cepsl B mpupoJIe.

u

10

Ycrublit
ompoc

Pazgen 9
I'eneTnueckue
pEeKOMOMHAITUN
OaxTepuit

y

I'eneTnueckue pekoMOMHAIIUU Y OaKTEpHil.
MexaHu3smM  BKIIIOUEHUSI  T€HETHYECKOTrOo
MaTepuana B OaKTepUATbHYIO
xpomocomy.Tpanchopmanust 'y OakTepwii.
OnbIThI ["puddurca. [Tpupona

YcrHbBINT
ompoc




TpaHChHOPMHUPYIOIIETO (GaKTOpa U MEXaHU3M
TpaHCHOpMaIIHH. 3HayeHue
TpaHchopmanuu. Tpancaykuust y OakTepHii.
Hecneunduueckas u  cneurduueckas
Tpancaykius. Konbstoranust 'y OakTepHid.
[TonoBoit  ¢daktop (F- mnasmmpa), ero
JoKanu3anusi B OakTepualbHOW KIIETKE U
CBOWCTBA.

2.3.2 3aHATHA CEMUHAPCKOI0 THUIIA.
3aHATHSI CEMUHAPCKOIO TUIIA — HE IPEAYCMOTPEHBI

2.3.3 JlaGopaTopHbIe 3aHATHS.

HavmMmeHoBaHue 1a00paTOpHBIX padbOT

dopma
TEKYILETO
KOHTPOJIA

3

4

BBenenne B MUKpOOHOIOTHYECKYIO J1abOpaToOpuio. 3HAKOMCTBO C
MUKPOCKOMMYECKUMH METOIAMH UCCIIEAOBAHMSI

Komnoksuym
Nel

CrnoxxHble METOABI OKpacku. Mophosiorus MUKpOOPTaHH3MOB

KomnmoxkBuym
Ne2

Crpoenue MUKpOOHOM KieTkH. CrenuanbHble METO/bI OKPACKHU.
Oxkpacka crop, KancyJsa ¥ BKJIFOUEHHUH Yy OaKTepuii

KommoxkBuym
Ne3

Metonbl KyJIbTUBUPOBAHUS MUKPOOPraHu3MoB. IluTtatenbHbIC
cpenbl. Metopl crepuim3zaiuu. Mukpodiopa Tena yeaoBeka.

KomnoxkBuym
Ne4

Muxkpockonusi mMukpoduopsl Tena. Mukpodopa Bozmayxa —
BBIJICICHUE  YHUCTOM  KYJNbTYphl  a’poOHBIX  OakTepuil.
KonnyecTBeHHbIN y4€T MUKPOOPIraHU3MOB.

KomnoxkBuym
Ne5

N3yueHrne aHa’pOOHBIX MUKPOOPraHu3MoB. PaboTa ¢ uucThIMU
KyJIbTypaMu  aHa’poOHbIX OakTepuil. M3yueHue paznooOpazus
(U3HOJIOTHYECKHUX TPy HPOKAPHUOT.

Komnoksuym
Ne6

KpyroBopot azoTcoaepskaiux BelECTB B MPUPOJE MPU yUaCTUU
MUKpPOOPraHU3MOB. AMMOHU(DUIUPYIOIINE MHUKPOOPTraHU3MBI.
N3y4enue a30T(hUKCaATOPOB, HUTPU(PHUKATOPOB "
JEHUTPU(UKATOPOB.

KomnoxkBuym
Ne7

[IpeBpaienue BEILIECTB B NpUpoOJIE TpPU Y4YaCTHUH
MUKPOOPTaHU3MOB. Mmuoroo0pa3ue MUKPOOPTaHU3MOB,
YYaCTBYIONIMX B ITMKJIAX OMOTEHHBIX 2JICMEHTOB.

KomnokBuym
Neg

Pome MukpoopranusmMoB B Ouocepe BO B3aUMOCBS3U CO

CTPYKTYpOH U QYHKIMOHAIbHBIMUA OCOOCHHOCTSIMU KJIETKH.

KommoxBuym
Ne9

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX padoT (IPOEKTOB)
KypcoBblie paGoThl — HE ITPETyCMOTPEHBI




2.4 Ilepeyennb yueOHO-MeTOoaUYeCKOr0 o0ecreyeHus ISt
CaAMOCTOAITEJIbHOM Pa0oThI 00y4aAIOIINXCH M0 JUCHHUILIHHE (MOTYJII0)

[lepeuenn y4eOHO-METOJUYECKOTO obecrieueHust
No B CPC JUCUMIUIMHBL  TO  BBIMOJHEHUIO  CaMOCTOSITEIbHOMN
paboThI
1 2 3
[Toaroroska K | CTO 4.2-07-2012 Cucrema MEHEIKMEHTa Ka4yecTBa.
yCTHOMY ompocy, | O0mue TpeOoBaHMs K TMOCTPOCHHIO, U3JIO0KEHUIO U
KOJJIOKBUYMY, 0(pOpPMJICHHIO JIOKYMEHTOB y4€OHOW NESITEIbHOCTH. —
HaIMCaHUIO [Tepensznanue. — Kpacnosipck: COY, 2014. — 60 c.
pedepara Meronuueckue yKa3aHus 1o OopraHu3aIuu
CaMOCTOSATEIFHON pabOThl CTYJCHTOB, yYTBEPKIECHHBIC
kadenpoit TCHETUKH, MUKpPOOHOJIOTUU 17}
ounorexHonoruu.mpotokon Ne 21 « 26 » utons 2017r

Y4eOHO-METOMYECKUE  MaTephasibl Il CaMOCTOSATENbHOH  paboThI
OOyJarommxcsl U3 4YWClia WHBAJIUAOB U JHUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
s3mopoBbsi  (OB3)moryT mpenmoctaBisiThest B (opmax, adanTUPOBAHHBIX K
OTPaHUYCHUSAM UX 3JI0POBBS M BOCIIPHUATHS HH(POPMAIINH:

JIJis vt ¢ HapyIICHUSIMA 3pEHUS:

— B TIEYaTHOM (popMe yBEIMUYEHHBIM MIPUDTOM,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA,

Jtst vt ¢ HApYIIEHUSIMU CITyXa:

— B TIEYaTHOU (opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

Jjis au11 ¢ HapyIIeHUSIMU OTIOPHO-/IBUTaTeNIbHOTO anmapara:

— B [1eUaTHOU dopme,

— B (hopMe 3IEKTPOHHOIO JOKYMEHTA,

JlaHHBIN TepedYeHb MOXKET OBITh KOHKPETHU3WPOBAaH B 3aBHCHMOCTH OT
KOHTHUHTEHTa 00yYarOIIHXCsl.

3. O0pa3oBaTe/bHbIE TEXHOJIOTHH.

[Tpu peanuzamnuu yueOHOU pabOTHI MO0 OCBOCHUIO Kypca "Mukpoduonorus"
HCIOJIb3YIOTCSI COBPEMEHHbIE 00pa30BaTe/IbHbIE TEXHOIOTHH:
¢ uHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIEC TEXHOJIOTHH;
® TIPOEKTHBIE METOJIbI O0yUCHUS;
® HCCIJIEJIOBATEIIBCKUE METOJIBI B O0yUEHUH;
¢ mpoOieMHOe 00yUYeHHe

I[J'I?I Juy € OrpaHMYCHHBIMH BO3MOKHOCTSAMH 340POBbA IIPCAyCMOTPCHA
opraHu3anus KOHCYJ'IBTEIHI/Iﬁ C HUCITIOJIB30BAaHHUEM BHGKTpOHHOﬁ ITOYTHI.



4. OueHo4YHbIC CpeacTBAa Ui TEKYLIEro KOHTPOJISI YCIIeBaeMOCTH H
NPOMEKYTOYHOM ATTeCTALMM.

4.1DoHI OLICHOYHBIX CPEICTB /IS NPOBEACHUS TEKYLIEro KOHTPOJIA.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH MNPOBOAUTCS (POHTAIBHO Ha KaKIOM
3aHATHH JUIsSI ONPENIETICHUS] TEOPETUUECKOM MOArOTOBKH K J1a00paTopHbIM paboTam
B BHJI€ YCTHOT'O ONPOCa, KOTOPBI OLIEHUBAETCS MO MATHOAIILHOM IIKaJe, a TaKKe
C IOMOILBIO JOKIAJ0B U KOJJIOKBUYMOB.

IlepeyeHb BONMPOCOB AJI1 YCTHOTO KOHTPOJIAA 3HAHUI CTYIEHTOB:

Tema 1: MukpoOuosiorusi Kak Hayka — oOIlpeJesieHHe, pa3jejieHne 10
Ha3Ha4YeHUI0 U 00bekTaM. Ilos10skeHe MUKPOOPraHu3MoOB B KMBOI Ipupozje.
Bomnpoce! ajist noarotoBku:

1 TIlpeamer W 3amaud MUKPOOHMOJOTMH, €€ MECTO M pOJIb B COBPEMEHHOMU
ouonorun. {uddepennumanmisi MUKpOOHOIOTHYECKON HAYKU IO LEsAM U O0BEKTaM
uccienoBanusa. OCHOBHBIE pa3/ieiibl MUKPOOUOJIOTHH.

2 3agaun  MUKpPOOMOJOTMYECKOW HayKu. 3HAYeHHE MHMKPOOMOJIOTHM IS
pa3BUTHS PUBHKO-XUMHUYECKONU OMOJIOTUH, MEAUIIMHBI U CEJIBCKOTO X035ICTBA.

3 I'maBHble  HampaBJICHHMs  pPa3BUTUS  COBPEMEHHOM  MHKPOOMOJIOTHH:
(U3HOJIOTUYECKOE, IKOIOTHUECKOE, MOJIEKYIISIPHO-T€HETUYECKOE.

4 TIlomokeHHe MUKPOOPTaHM3MOB B KUBOW mnpupozae. IIpokapuotHbie u
AYKapHOTHbIE MUKPOOPTaHU3MBbI; CXOACTBO U OCHOBHBIE Pa3INyusl.

Tema 2: HWcropusi pa3BuUTH MHKPOOMOJOTMYECKHMX IMpeICTABJEHHUN M
MeToa0B. Beiaromuecst yueHble — MUKPOOHMOJIOTH.

Bomnpoce! ajist noarotoBku:

1  OrtkpeiTne MuKpoOOB JleBeHIykoM H paOOThl MEPBBIX HCCIEAOBATENEH
MUKpPOOPTaHU3MOB.

2 Jlym IlacTep u ero 3Hau€HUE B PA3BUTUHU MUKpOOHOioruu. Pemienue Bonpoca
0 CaMO3apOXKJICHUU KU3HHU. Y UEHUE O OPOKECHHH.

3 Pabortsl ITactepa no uzydenuto Oose3Heil BuHa u nusa. Paspabortka [lactepom
HAYYHBIX PUHIIMIIOB MPOPUIAKTUKA WHOEKIMOHHBIX 3a00JI€BaHUMA.

4 Pobept Kox u ero 3HaueHue B pa3BUTUU MHUKPOOMOJIOTMH. 3HaYeHHE DPAOOT
P.Koxa st pa3BuTHS MUKPOOHOIOTUYECKON TEXHUKH.

5 OcHoBHBIE  dJTambl  pa3BuTHs  oOmed  MukpoOuomoruu.  PaboTh
C.H.Bunorpaackoro, M. beliepunka, B.JI. OwmenssHCkoro ©  JOpYyrux
HCCIIEOBATEIICH.

Tema 3: MopddoJiorust 1 uMTOJOTHS MPOKAPUOT. MeXaHN3MbI NOABUKHOCTH.
Bormpocs! 1151 IOATOTOBKHU:

1 Pasmeps! u hopma OakTepranbHbIX KJIeTOK. O0IIas XxapakTepucTUKa CTPOCHHUS
OakTepuanbHON KJIETKHU.

2 Kierounasa crenka Oaktepuil. CTpoeHHE, XUMHUYECKHA COCTaB, (YHKIUU
KJIETOYHOU cTeHKku. baktepun 0Oe3 kinerouHoil crteHku: L-dopmbl Oakrepuid,
MUKOIIa3Mbl. CIIM3UCTBIE CIIOM, KAICyJibl U 4eXJibl y Oaktepuid. IX XumMuyeckuit
COCTaB M 3HAYCHUE.



3 XKryruku y Oakrepuii  pa3mepbl, (¢opMa, CTpOEHHE, YHUCIO0 W
B3aMMOpacIoiokeHne. MexaHusM JBWKEHHUS KIyTHKoB. Bopcunku (pumOpun),
UX OTANYUA U QYHKIIHH.

4 Iluromnazmatuyeckass MemOpana. Ee Xumudeckuil cocTaB, CTpPOCHHUE,
¢GyHKUMU. BHYTpHKIETOYHBIE MEMOpAHHBIE CTPYKTYpbl Yy OakTepuii M UX
byHKIUY.

5 Pubocombl OakTepuil, HX CTPOEHUE, XUMHUYECKHH COCTaB, (DPYHKIMH.
Cyobenuuuiibl pudoocom. [Toaucomsl.

6 Oco0EHHOCTU CTPOEHUS AJIEPHBIX SKBUBAJICHTOB y OakTtepuil. bakTepuanbHas
XxpomMocoMa U ee crpoeHue. OTIn4us HyKJICOUJOB OaKTEpHUil OT SAep DYKapHUOT.
[Tnazmuel. UHCEpLMOHHBIE 3JIEMEHTHI U TPAHCIIO30HBI.

7 OHAOCHOPHI U Apyrue mnokosiuecs popmsl 6akTepuil. CTpoeHHne 3HI0CIOp U
mporiecc ux GopMUpoBaHUs. 3HAYCHUE IHAOCTIOP Y OaKTEPHH.

Tema 4: IIlpuHUNbI cucTeMaTUKN NPOoKapuoT. [lonsitue Buaa y 6akrepuii.
Bomnpocs! [u1st oaAroToBKU:

1  OcHOBHBIE NPHUHIMIBI TAKCOHOMHH ITPOKAPUOT U €€ MECTO B COBPEMEHHOMU
OMOJIOTMYECKOM CHCTeMaTuKe. DKOJIOoro-pusnosnornueckas U (hUIOreHeTuyecKas
CUCTEMATHKA ITPOKAPHOT.

2 Ilpusnaku OGakTepuil, yauTbiBaeMble Mpu ux kiaaccudukamuu. [louarue o Buse,
KYJIbTYpe U IITaMMe OaKTepuil.

3 MonekyJIspHO-TEHETUUYECKHE METOABI UACHTUUKALIMH OaKTepHil.
YcraHoBIEeHHE BHIOBOW MPUHAIIEAKHOCTH MUKPOOPraHU3Ma.

Tema 5: 3akoHOMepHOCTM PpocTa W Pa3sBUTHUA MHKPOOPTraHU3MOB,
KyJ1bTHUBMPOBaHUe, BJMsHNE BHEIIHUX (aKTOPOB.

Bomnpoce! ajist noarotoBku:

1 Poct u pa3BuTue 6aktepuii. TUIBI pa3MHOKECHHS.

2 Mexanu3m nuTtaHus y O6akrepuil. BHekIeTouHOE nepeBapuBaHUE MUTATEIbHBIX
BeleCTB. |IpOHMKHOBEHME NUTATENBHBIX BEIIECTB YEpPE3 IUIA3MATUYECKYIO
MeMOpaHy.

3 Tunsl NUTaHUS Y MHUKPOOPraHU3MOB. AyTOTpo(dbl M TrerepoTpodnl. TuIbI
ayrorpogHoro nutanusi. @oro- u xemoayToTpodsl. OpraHoTpoPsl U JUTOTPOQHI.
Bocemb cioco00B sXKM3HU TPOKAPUOT.

4 Poct u pasBurHe MUKpoopranu3MoB. llepuogumyeckoe W HENpephIBHOE
KyJIbTUBUPOBAHHE. 3aKOHOMEPHOCTH POCTa YHUCTHIX KyJIbTyp  OakTepuid mpH
NEPUOANYECKOM KyJIbTUBUpOoBaHuM. Kpusas pocra.

5 KynbruBHpOBaHME MHUKpPOOPraHu3mMoB. HaxomurenpHble KynapTypbl. [IpuHIun
AJIEKTUBHOCTHU. YUCTBIE KyIbTypbl MUKPOOPTAHU3MOB.

6 Ucrounuku yraepona, wucnonb3yemble Oaktepusmu. [loHsiTHE CBIpbE B
MUKPOOHOJIOTNYECKON MPOMBIIIIIEHHOCTH.

7 VICTOYHMKM a30THOTO MHUTaHUS Y MHUKPOOpPraHu3MoB. DakTOpsl poCTa.
[Ipororpods! u aykcorpodsl. Uctounuku cepbl u Gpocdopa.

8 OcHOBHBIE THUIBI Cpell, MPUMEHSIEMBIX B MUKpoOuonoruu. Pacnpenenenue mno
HA3HAYEHUIO, COCTaBYy, KOHCUCTEHUUU. OCHOBHbIE TPEOOBAaHUSI K MUTATEIHHBIM
cpellaM U IPUHIIUIIBI UX KOHCTPYUPOBAHUS



9 3aKkOHOMEpPHOCTH  pOCTAa  YHUCTBIX  KYyJBTYp  MHUKPOOPIaHMU3MOB  IIpH
NEPUOJUYECKOM KYyJbTUBUPOBaHUU. KpuBas pocra NEpHOAMYECKOH KYJIbTYpHI,
0COOEHHOCTH OTJCIIBHBIX (a3.

10 Bnusnue BHemHuxX (HakTopos (Temreparypa, pH u ap.) Ha )KU3HEAEATENbHOCTD
OaKTepHil.

11 Bnusnue Ttemneparypsl Ha pocT Oakrtepuid. Vcnonb30BaHHE BBICOKHX
TeMIlepaTyp AJsl CTEpUIN3ai. MeTobl CTepUIn3aliti.

12 Tlacrepuzauuss W  TUHAAIW3aus.  [IpuMeHeHwe B MEOUIMHE WU
IPOMBIIUIEHHOCTH.

Tema 6: MeTa0013M MHKPOOPraHu3sMoB. MHOrooopaszme crnoco00B KM3HU
O0axkTepwuii.

Bomnpocs! ajist noarotoBku:

1 DOmueprernueckuii oOMeH y OakTepuili H €ro CBA3b C KOHCTPYKTUBHBIM.
OcCHOBHBIE 3Tallbl PaCIEIUVIEHUS YTIIEBO/IOB.

2 OtHouieHre MUKPOOOB K Kuciopoxdy. IlyTu momyueHus: 3HEpruu B aHa3pOOHBIX
1 a3pOOHBIX YCIOBUSX.

3 Amna’poOHoe pacuierieHue ymieBogoB. CybOctpatHoe QocdopunupoBaHue.
[Iyte OmOpena-Melieprodpa U Jpyrue HayaidbHble IyTH  aHAa3pOOHOTO
pacuieryieHuss  yIJeBOJOB. DHepreTudeckas 3(P(EeKTUBHOCTh  aHA’pOOHOIO
pacuIerIeHUs TIIFOKO3bI.

4 TIlomsatue o OpoxeHusix. Koneunsle npoaykTel. Buael OpokeHuit.
MacnsHoKHCI0€ U IPONMOHOBOKHUCIIOE OPOKEHHUSL.

5 TomodepmenratuBHoe U rerepodepMeHTaTUBHOE OpoXkeHus. Mx Bo30yauTenu.
IIpakTnyeckoe NpUMEHEHHE.

6 AbspoOHOe pacHieryieHne MUPOBUHOTPATHON KUCIOTHL. L[k TpukapOOHOBBIX
KHUCJIOT, TEPEHOC DJIEKTPOHOB U OKHUCIuTenbHOe (ochopunupoBanue. Brixon
SHEPrUuu MpH a3pOOHOM PACILEIIIEHUH YTIIEBOOB.

7 AspoOHoe u aHa3poOHOE JIbIXaHUE Yy MPOKAPHOT. Buabsl aHA3pOOHOIO JIbIXaHUS
U €ro 3Ha4YeHHE.

8 dotorpodHbie OakTepur U UX (POTOCHHTETHYECKHM ammapaTr. MexaHusm
OakTepuasibHOrO (poTocuHTe3a. OTmuus GOTOCUHTE3a OAKTEPHUIN U paCTEHUH.

9 ®otrocuHTE3UpYIOLIME 3€JIEHbIE W IMypIypHbIE CEpHbIe OakTepuu, uX
xapakTtepuctuka. OCOOEHHOCTH CTPOEHHMS, LUTOIUIA3MATUYECKUE BKIFOUEHUS
CEpBbI, UX POJIb.

10 doTtocuHTE3UpyOIIKE MypIypHblEe HECEPHbIE OAKTEPUU, UX XaPAKTEPUCTHUKA.
JloHOPBI BOIOpOJa Y (DOTOCHHTE3UPYIOIINX HECEPHBIX OaKTepuil.

11 ®unym "lnanoOakrtepun". CTpoeHHE HX KIETOK U TMOJIOKEHUE B CUCTEME
oprann3MoB. OcobeHHocTr (HOTOCHHTE3a y IIHAaHOOAKTEPHUH.

12 XemocuHresupyromue Oaktepud. MX OCHOBHblE rpymnmbl. MexaHu3M
xemocuHTte3a. Paborsl C.H.BuHOrpajackoro mo M3y4yeHUI0 XEMOCHUHTE3UPYIOLIUX
OaKTepHil.

13 Hutpuduuupyromue Oaxrepun. Paborei C.H.Bunorpaackoro mno wux
BbIICJICHUIO. 3HAYeHHUE HUTPUDUKALIIH.

14 XeMOCHHTE3UpYIOLME CEepHbIE U TUOHOBBIE OakTepuu. VX posib B mpupoje u
MEXaHU3M XEMOCHHTE3A.



15 XKenezobakrepun. OCHOBHBIE TIPEICTABUTENW  TPynmbl.  Yexosipuarbie
O0aktepun. Pabotet C.H.Bunorpamckoro u H.I'XomogHoro mno wu3yueHuto
Kene300aKTepuil.

Tema 7: OcHOBHBIC TPYIIIbI FeTEPOTPOPHBIX OaKTEPHil.

Borpocs! 151 HOArOTOBKHU:

1  OcHoBHble rpynmbl rerepoTpodHbix Oakrtepuil.  Crnupoxersl. CrTpoenHue
COUPOXET M MX OTIMYUA OT Jpyrux Oakrtepuil. OCHOBHBIE NPEICTABUTEIH.
CnupaibHble U U30THYThIE OAKTEPHH.

2 ®unym  "llporeobakrepus" KaKk  HamOoJiee  W3y4YeHHas  rpyImmna
MUKpOOpranu3MoB. CemeiicTBa SHTEpOOAKTEPHIA, ICEBIOMOHA]T , BUOPUOHOB.

3  Ounym "OupmukyThl". XapakTepucTHKa CTadUIOKOKKOB U OAIlvILI.

4 OcHOBHbIE TPYNIBI TeTepOTPOGHBIX OakTepuil. AKTHUHOMHIIETHI M CXOIHBIC
caumu Oaktepun. CTpoeHHE KJIETOK M CIOCOOBI Pa3MHOKEHUSI aKTMHOOAKTEPHUH.
[IpakTrueckoe 3HaYCHUE.

5 Puxkkercum u XjJamMuaAud - ocolas rpynma MHUKpoOoB-mapa3utoB. Lluki
Pa3MHOXXEHHS.

Tema 8: YuacTe MUKPOOPraHu3MOB B KPYrOBOPOTAaX OCHOBHBIX OHOreHHBIX
3J1eMEHTOB.

Bormpocs! 1151 HOArOTOBKHU:

1 MukpobHOE pa3lioKeHHEe Kpaxmala, I[eKTMHa U JAPYyrHX YIJIEBOJIOB.
[IpakTHUeCcKkOe 3HAYEHNE MPOLECCOB.

2 AspoOHOe u aHa’poOHOE pasliOKEHHWEe MHKPOOPTaHU3MaMHu KIIETYaTKU
(uenmroso3sl). Bo3Oymurenu nporieccoB. CKoMb34IIUe OaKTEPHUH.

3 Ponb MUKpOOPraHU3MOB B OMOJIOTMYECKOM KPYTOBOPOTE BEIIECTB B MPUPOJIE.

4 Kpyrosopot yriepoga B mpupoge. Puxcamus CO, B mporeccax (HoTo- u
XEMOCHHTE3a. BblJeneHre yIIEKHCIOThl IpU  pacnaje LEJUIIOJIO3bl U
YITIEBOJOPO/IOB.

5 KpyroBopor azora B mnpupoae. AMMOHH(UKAUHUA W MHUKPOOPIaHHU3MBI, €€
BBI3BIBAIOILILE.

6 Hurtpudukauus u Bb3bIBatOIIME €€ MuUkpoopranu3msl. PabGotsr  C.H.
Bunorpackoro no BblJeneHHI0 HUTpUpuKaTopoB. Jenurpudukanus

7 Muxkpobuonoruueckas ¢ukcaius arMochepHoro azora. CBOOOJIHOKHUBYIIHE
a’poOHbIe U aHAYPOOHBIE a30TduKcaTopsl. Ponb B ipupoje.

8 KiyOeHpkoBbie OakTepuu, HX XapaKTEPUCTUKA, B3aUMOOTHOIICHHS C
pacTeHUussMU. YA0OpEHUs Ha OCHOBE a30TPUKCUPYIOIMINX MUKPOOPTaHU3MOB.

9 MukpobHOE OKHCIEHHE Cephl M €€ COCTUHEHUN (POTOCHHTEIUPYIOUTUMU U
XEMOCUHTE3UPYIOIUMU OaKTEPUSIMHU.

10 BoccrtanoBneHue cyiab(paToB MHUKPOOPTaHM3MaMH, €ro MPUYUHBI U 3HAYEHUE.
KpyroBopoT cepbl B ipupoIe.

Tema 9: I'eneTnyeckue pekoMOMHALUM Yy OaAKTEpHId.

Borpocs! 151 HOArOTOBKHU:

1 Tenernueckue pekomMOMHALMK y  Oakrepui. MexaHM3M  BKIIIOYCHHS
reHeTUYECKOro MaTeprala B 0akTepHalbHYyI0 XpOMOCOMY.



2 Tpanchopmaruss y  OakTepui. Oneitet  ['puddurca. [Ipupona

Tpanchopmupytomero (akrtopa W MeXaHW3M TpaHChHOPMAIIHIH. 3HaueHue
TpaHchopMaIum.

3 Tpancoykuuss y  Oakrepuit. Hecneumduueckas u  cneudduyeckas
TPaHCAYKITHSI.

4 Konsbtorarmus y 6akrepuit. [Tonosoit ¢aktop (F- mnasmuaa), ero Jokaiu3zaius B
OakTepHaIbHOM KJIETKE U CBOICTBA.

Kpurepuu ouenku

OneHka «OTIMYHO» / «3auTeHo». OTBETHI HA ITOCTABJIEHHBIE BOIPOCHI U3JIaratoTcs
JIOTUYHO, MOCJIEZIOBATENIbHO U HE TPEOYIOT JOMOJHUTENbHBIX MosicHeHul. [loiaHo
PacKpbIBAIOTCS MPUUMHHO-CIICCTBEHHBIE CBA3M MEX/1y SBJICHUSIMU U COOBITUSMHU.
Jlenatorcs 000cHOBaHHBIE BBIBO/BI. COOMIOIAIOTCSI HOPMBI JINTEPATYPHOU peun
Ornenka «xopo1io» / «3auTteHo». OTBEThl Ha MOCTABIEHHBIE BOMPOCHI U3JIAraloTCs
CUCTEMATU3UPOBAHO M IIOCJIEAOBATENbHO. Marepuan u3iaraercss yBEPEHHO.
PackpbITbl NPUYMHHO-CIEACTBEHHBIE CBSI3U MEXKIY SIBICHUSIMU M COOBITHSIMU.
JIEMOHCTpHUpPYETCSI YMEHHME AHAIM3UPOBATh MaTEpHall, OJHAKO HE BCE BBIBOABI
HOCSIT apryMEHTHUPOBAHHBIM U JOKa3zarenbHbId Xapakrep. CoOmonaroTcs HOPMBI
JIATEPATYPHOM peuH.

OueHka «yIOBJIETBOPUTENBHO» / «3auTeHo». JlomyckaioTcs HapylleHUs B
NOCJEN0BATEIbHOCTH  W3JIOKEHUs.  HenmonHo — packphIBaroTCsT  IMPUYMHHO-
CIIEJICTBEHHBIE CBSI3U MEXAY SBJICHUAMU M COOBITHSAMH. JleMOHCTpHUPYIOTCS
[IOBEPXHOCTHBIE 3HAHMSI BOIPOCA, C TPYAOM pEUIAlOTCS KOHKPETHBIE 3aJayM.
Nwmerorcss  3aTpyaHeHHsT € BbeIBoJamu. JlOIyCKaroTCcsl HapylIeHUs HOpPM
JIATEPATYPHOU pEUM.

OneHka «HEYJOBIETBOPUTENBHO» / «HE 3auTeHo». Marepuan u3naraercs
HEIOCJIeI0BaTEeNIbHO, COMBUMBO, HE MPEACTABIISIET ONPEACIIEHHON CUCTEMBI 3HAHUM
o JaucuuiuiiHe. He packphiBarOTCs NPUYMHHO-CIEACTBEHHBIE CBS3HM MEKIY
ABJICHUAMU U coObITUsIMU. He nmpoBoanTces ananus. BeiBoabl 0TCYTCTBYIOT. OTBETHI
Ha JOTIOJIHUTEJIBHBIE BOINPOCHI OTCYTCTBYIOT. MIMEIOTCA 3aMETHbIE HApYyIICHUS
HOPM JIUTEpPATypPHOH peuu.

Bonpocsl K KOLLIOKBHYMaM

KomwiokBuym 1. Tema: MukpoOuosiorua kKak Hayka. OO0ObeKTbI
MHKPOOHOJIOTHH.

Bomnpoch! 111 TMCbMEHHOTO OTBETA:

[IpenmeTr W 3agauun MUKPOOHMOJIOTHH, €€ OCHOBHBIE pa3fielibl, MECTO U pOjb B
COBpeMEHHOW Ouoniornu. [JaBHbIE HamNpaBICHUS Pa3BUTHUS COBPEMEHHOM
MUKPOOHOIOTHH: (PU3HOTIOTHUECKOE, SKOIOTUYECKOE, MOJIEKYIIIPHO-TE€HETHUECKOE.
[TonmoxeHre MUKPOOPTaHU3MOB — 0OBEKTOB MUKPOOHOJIOTHH B KUBOI MPUPOJIE.
KonoxkBuym 2. Tema: PasBurne MHKPOOHMOJIOrMYECKMX MeTOAUK. Poib
MeTo10B B (opMHUpOBaAHNM HAYKHU. BKyIaJ BBIZAIOIIMXCH YYCHBIX.

Bomnpocs! 111 TMCBMEHHOTO OTBETA:

OTtkpbiTHE MUKPOOOB, pabOTHI MEPBBIX HCCIEAOBAaTENEed MUKPOOPraHU3MOB. Jlyu
[lactep u ero Bkimax B pa3Butue. Pobepr Kox u ero 3HaueHue B pa3BUTUU



MUKpoOuronorun. OCHOBHBIE dTallbl pa3BUTHS 00IEelH MUKpoOHoigoruu. PaboThl
C.H.Bunorpaackoro, M. beliepunka, B.JI. OwmenssHCkoro ©  Jpyrux
HCCIIEOBATEIICH.

KonoxkBuym 3. Tema: Crpoenre MUKPOOHOM KJIETKH.

Borpocs! 151 TMCbMEHHOTO OTBETA:

[uromna3marnueckass MemMOpaHa: XUMHYECKUWA COCTaB, CTpOEHHE, (YHKIUU.
BuyTpukierounsile MeMOpaHHBIE CTPYKTYphl y Oakrepuii M HX (QYHKUIUH.
Knerounass crenka OakTepuil: CTpPO€HHME, XHUMHUYECKUH CcOCTaB, (QyHKIMH
KJIETOYHOU cTeHKHU. CIM3UCThIE CIIOH, KalCyJbl U 4eXJbl y OakTepuil. KryTuku y
OakTepuii pazMmepsl, popma, CTPOCHHE, YUCIO U B3aUMOPACIIONOKEHUE, MEXaHU3M
JIBUKEHUSI KT'YTUKOB. PrGocombl OGakTepuii, MX CTpOEHUE, XMMUYECKUN COCTaB,
byskiuu, cyobenuHuilbl. OCOOCHHOCTH CTPOCHUS SIAEPHBIX DKBUBAJIEHTOB Y
Oakrepuii.Cnenupudeckue  IJIEMEHTHl TI'eHoMa  OakTepuidi —  IUIQ3MHJIBI,
WHCEPLUUOHHBIE 3JIEMEHTBI, TPAHCIIO30HBI. DHAOCHOPHI U JIPYrHe€ IOKOSIIUECS
(bopMBbI GaKTEpHIA.

KonoxkBuym 4. Tema: IlonsaTue BuAa, KYJbTYPbl M IITAMMa OaKTepuil.
OcHOBHBIE 0COOEHHOCTH CHCTEMATHKHM W HAeHTHQUKANMN OaKTepuil Kak
O0MOJIOrHYeCKHX 00BEKTOB.

Bormpocs! 1151 TMCbMEHHOTO OTBETA:!

OCHOBHBIE TMPUHUUIIBI TAKCOHOMHHM MPOKAPUOT M €€ MECTO B COBPEMEHHOM
OMOJIOTUYECKOM cHCcTeMaTuke. JKoJIoro-gusuonornueckas U (UiIoreHeTuyecKas
cuctemMaTuka mpokapuoT. [lpusnaku OakTepuif, y4YUTBIBAEMbIE TMPU HUX
kinaccudukamuu. [lonstue o Buje, KyJlbType U mramme Oakrepuii. MonekyspHo-
TCeHETUYECKUE METOMAbl HUACHTUUKAIMK OakTepuil. YCTaHOBJIEHHUE  BHUJIOBOM
MIPUHAIJIEXKHOCTH MUKPOOPraHU3Ma.

KomitokBuym 5. Tema: OcCHOBBI (PM3HOJIOTHM POCTA U KYJbTUBHPOBAHMSA
NPOKapPHOT.

Bormpocs! 1151 TMCbMEHHOTO OTBETA:!

PocT u pa3Butue OGakrepuil. MexaHusM nuranus y 6akrepuil. BoceMb croco6oB
KU3HU TpokapuoT. [lepuoauyeckoe M HeNpephlBHOE KyJlbTUBHpoBaHHWE. Kpupas
pocTa NMepUOIMYECKON KyJIbTYpbl, 0COOEHHOCTH OTIEIbHBIX (a3. HakonutenbHbie
KyJbTYypbl — TPUHUUII JJIEKTUBHOCTH. MCTOUHMKM yriepoaa W a3oTa,
ucnosb3yemple OaktepusiMmu. Hcrounuku cepsl u ¢ocdopa. dakTopsl pocra:
npoToTpodsl U ayKcoTpodsl. OCHOBHBIE THIIBI Cpell, NPUMEHSIEMBIX B
MHUKpPOOHOJIOTUHM: paclpelesieHue [0 Ha3HaYeHHI0, COCTaBy, KOHCHCTEHLUHU.
KpuBas pocta nepuoanueckoi KyiabTypbl, 0COOEHHOCTH OTIEIbHBIX (a3. Biusuue
BHEUIHUX (PakTOpoB (Temmeparypa, pH u Ap.) Ha KU3HEAEATETbHOCTh OaKTEepHil.
Metoapl cTepuiaM3aldMi: CyXOM JKap, AaBTOKJIIABUPOBAHME, [ACTEpU3ALMS U
TUHJATU3aLH.

KonoxkBuym 6. Tema: Meradom3m OakTepuid.

Borpocs! 151 TMCbMEHHOTO OTBETA:!

OHepreTuueckuii oOMeH y OakTepuii M €ro CBfi3b C KOHCTPYKTUBHBIM. [lyTu
MOJIyYeHUsI SHEPruu B aHA’pOOHBIX U a’poOHbIX ycioBusax. CyOctpatHoe
dbochopunmupoBanue. Ilyte OmOnena-Melieproda u Jpyrue HauyaidbHbIE MTYTH
aHa’pOOHOro paculeryieHus: yriaeBojoB. [loHsiTHE O OpOXKEHUSX: KOHEUHBIE



MPOIYKTHI, BUABI OpokeHWl (ToMOepMeHTAaTHBHOE, TreTepodhepMEHTATHBHOE
MOJIOYHOKHCIIbIE, = MACISHOKHCIOE W MPOMUOHOBOKHCIOE Opoxenus). Llukn
TPUKApOOHOBBIX  KHCIJIOT,  IEPEHOC  J3JEKTPOHOB W OKHUCIHUTEIbHOE
dbochopunupoBanue. Buasl aHa’poOHOro JbIXaHWSI W €r0  3HAYCHHUE.
®dotorpodHbie OakTepud U UX (POTOCHHTETUUYECKUN ammapar, MeXaHU3M
OakTepraibHOTO (HOTOCHHTE3a, (DOTOCHUHTE3UPYIOIIUE 3€JICHbIE W IMypILypHBIE
CEepHbIE M HECEpHble OaKTEpUM, UX XapPaKTEPUCTHKA, TOHOPHI BOJAOpOJAA Y
¢dotocunTesupyromux Oaktepuidl. [{nanoOakTepuu U OKCUTEHHBIH (HOTOCHHTES.
XeMOCHHTEe3UpYIolle OaKTEepUHU: OCHOBHBIC TPYIIbI, MEXaHU3M XEMOCHHTE3a Ha
npuMepe OECUBETHBIX  CEpPHBIX W THOHOBBIX Oaktepuil. XKenezobakrepuw:
OCHOBHBIE MPEACTABUTENH TPYIIIIBI, YEX0JIbYaThie OAaKTEPHUH.

KonnokBuym 7. Tema: PasnooOpa3ue rpynn rereporpodHbIX 0aKTepHid.
Bonpocs! 17151 THCbMEHHOTO OTBETA:

OcHoBHbIE Tpymibl rerepoTpodHbix Oaktepuil.  CrupajibHble W HM30THYTHIC
O6aktepun. CHUpOXeThl: OCOOCHHOCTH CTPOEHUS, OCHOBHBIE MIPEJCTABUTEIH.
Ouinym "IIpoteobakrepus” kak HauOoJiee M3ydeHHas Tpynna MUKPOOPTaHHU3MOB,
ceMelcTBa AHTEpOOaKTEpHil, MceBAOMOHA , BUOpHOHOB.Duitym "®OupmMukyTs",
XapaKTepUCTUKA CTA()PUIOKOKKOB M Oaluiul. AKTUHOMMIIETHl U CXOIHBIE CHHUMH
OaKTepHUH: CTPOCHHUE KIJIETOK M CIOCOOBI Pa3MHOKEHHUSI, TPAKTUUECKOE 3HAYECHHE.
Pukkercum u xjaMuauu - ocofas rpynmna MUKpPOOOB-NApa3UTOB, ILIMKII
Pa3MHOXKEHHS.

KomnoxkBuym 8. Tema: [IpeBpamenue BellecTB B NpPHPOIe NPH Y4ACTHH
MHMKPOOpPranu3mMoB. MHorooopasue MHKPOOPraHM3MOB, YYaCTBYHOIIHUX B
HHUKJIaX OMOTeHHbIX 3J1IeMEHTOB.

Bonpocs! 17151 THCbMEHHOTO OTBETA:

MuxkpoOHoe pa3iiokeHHe Kpaxmala, NeKTUHA U IpyTrux yrieBoaoB. [IpakTuueckoe
3HAYEHHUE MPoLEeCcCOB. ApOOHOE M aHAIPOOHOE Pa3I0KEHUE MUKPOOPTraHU3MAMHU
KJIeTyaTku (uemnonno3bl). Bo3Oymurenu mnporeccoB. Poinb MUKpOOpraHuzMoB B
OMOJIOTUYECKOM KPYroBOpOTE BEUIECTB B mpupone. KpyroBopor yriuepoaa B
npupoae. dukcammss CO, B mpomeccax (OTO- M XeMocHHTe3a. Boiaenenue
VIJIEKUCIIOTHI MPU pacmnane UeJUIII03bl U yIeBoaopo10oB. KpyroBopor azora B
npupoge. AMMOHUGUKAIMA W MHUKPOOPTAaHM3MBI, €€  BBI3BIBAIOIINE.
Hutpudukanuyss wu BbI3BIBAOIINE €€ MHUKPOOPTaHU3Mbl. JleHutpuduxaims.
Muxkpobuosnorudyeckass ¢ukcanus armochepHoro azora. CBOOOTHOKHUBYIIUE
a’poOHbIe M aHadpoOHbIe a30TduKcaTophl. MHUKPOOHOE OKHCIEHHUE CEPhl U €€
COETUHEHUH (OTOCUHTE3UPYIOLIUMU U XEMOCHHTE3UPYIOIIMMU OaKTepUSMHU.
Boccranosnenue cynb(}haTtoB MUKpOOPTaHW3MaMU, €T0 MPUYUHBI U 3HAYCHHUE.
KonsiokBuym 9. Tema: CTpyKTypHBIE 7| (GyHKunoHaIbLHBIE
0CO0CHHOCTHOAKTEPHUATIBLHOM KJIETKHU: TeHeTHYeCKHe TPaHCHOpMALIUM.
Bormpocs! 1151 TMCbMEHHOTO OTBETA:!

['eHeTnueckue pekoOMOMHAIMU y OAKTEpUid: MEXAHU3M BKJIIOYEHHS] T€HETUYECKOro
Marepuaja B OakTepualibHyl0 Xpomocomy. Tpancdopmariust y OakTepuil: mpupoja
TpaHchopmupyromero (axkropa, MEXaHW3M U 3HAYeHUE TpaHCHOpPMALUU.
Tpancaykuust y Oaxrepuil. Hecnennduueckas u crnenuduyeckas TpaHCHTYKIIHS.
Konsroranus y Oaxtepuii. [lonosoit dakrop (F- mmasmuaa), ero jnokanuzainus B



OakTepraaIbHON KIIETKE U CBOMCTBA.

Kpurepuu oneHKN KOJJIOKBHyMA:

- OIIEHKa «OTJIMYHO» BBICTABISIETCS, €CIU CTYACHT JEMOHCTPUPYET
BCECTOPOHHEE, CHUCTEMATHYECKOE M NIyOOKOe 3HAaHME Marepuana, YMEHUe
CBOOOZHO BBIMOJIHATh MPAKTHUECKUE 3aJaHus YMEET CBOOOJHO JIOTUYECKH,
apryMeHTUPOBAaHHO, YETKO M CXaTo M3Jararb OTBETbl HA BOMPOCHI C
UCII0JIb30BAHUEM HAYYHOU TEPMUHOJIOTHH;

- OLIEHKa «XOpOLIO» BBICTABIISAETCS, €CIM CTYAEHT IMPOJEMOHCTPUPOBAI
XOpOILIME CHCTEMAaTHYECKUE 3HAHMsI MaTepuala, OTBEThl COJEPKAT HEKOTOPYIO
HETOYHOCTh WJIM HE OTIMYAFOTCS NOJHOTON U3JI0KEHUS;

- OLEHKAa «YyJOBJIETBOPHUTEIBHO» BBICTABIACTCS, €CIM CTYIEHT JaerT
HEMOJHbIE OTBETHI Ha BOIPOCHI, JOIyCKAET HETOYHOCTU B (DOPMYJIMPOBKAX;

- OLIEHKa «HEY/IOBJIETBOPUTEIBHO» BBICTABISAETCSA, €CIM CTYIEHT He
MOJTOTOBWJICS, HE OTBETWJ Ha BOMNPOCHI WM OTBETWJ HENPABUIIBHO; IOKa3al
cia0ble 3HaHUA U JOIYCTUI rpyOble OIIMOKU

OrneHoYHbIE CpeACTBA JJI WHBAIWAOB M M C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMA ~ 37I0POBbSI  BBIOMPAIOTCSI C Y4YETOM WX WHAWBHIYaTbHBIX
NCUX0(U3HUUECKUX 0COOEHHOCTEM.

— TMpU HEOOXOAMMOCTH WHBaJWAaM U JUIAM C OrpaHHMYEHHBIMU
BO3MOXXHOCTSIMU  3JIOPOBBSI  MIPEIOCTABISCTCS JIOTIOJHUTEIBLHOE BpeMs IS
HOJrOTOBKU OTBETA;

— TMpU TMPOBEACHUU TPOLEAYypbl OLEHUBAHUS pE3yJbTaTOB OOyYeHUs
MHBAIMJIOB M JIMI C  OrPAaHUYCHHBIMH  BO3MOXHOCTSMHU  3JI0POBbBS
peayCMaTpUBAETCS MCIIOJIb30BAHUE TEXHUYECKUX CPEICTB, HEOOXOAWMBIX UM B
CBSI3U C MX UHAMBHUAYAIbHBIMH OCOOCHHOCTSIMH;

— T[pH  HEOOXOAUMOCTH Uil  OOydarommxcsi ¢  OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBbsI U HHBAJIUIOB MPOIEAYypa OILICHWBAaHUS PE3yJIbTaTOB
OOy4eHHs 110 TUCHUTUTHHE MOKET MPOBOJUTHCS B HECKOIIBKO TAIOB.

[Iporienypa olieHHWBaHUS pe3yabTaTOB OOy4YEHUS WHBAJIUAOB M JIAI[ C
OTPAaHUYCHHBIMH  BO3MOKHOCTSIMH ~ 3JIOPOBbSI 10  JUCHUIUIMHE (MOJYIIIO)
npeaycMaTpuBaeT IpeaocTaBieHue nHGpopManuu B (GopMax, aganTHUPOBAHHBIX K
OTPAaHUYCHUSAM UX 3JI0POBBS M BOCIIPUATHS HH(POPMAIINH:

JIyist vl ¢ HapyIIEHUSIMU 3PEHUS

— B TIEYaTHOM (popMe yBEIMUEHHBIM MIPUDTOM,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA,

Jljig U1 ¢ HapyIICHUSMH CIyXa:

— B TIEYaTHOU (opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

Jjis Au11 ¢ HapyIICHUSIMUA OTIOPHO-/IBUTaTeNIbHOTO anmnapara:

— B [eUaTHOU dopme,

— B (hopMe 3JIEKTPOHHOIO JOKYMEHTA,

JlaHHBIN TIepedYeHbh MOXET OBITh KOHKPETHU3WPOBAH B 3aBUCHMOCTH OT
KOHTHHTEHTa O00YyJarOIIHXCSl.



4.2 @oHI OUIEHOYHBLIX CPEICTB /IS MNPOBelAeHHUS NPOMEKYTOUHOI
aTrecTalum.

BOl'lpOCbl AJIA TIOATOTOBKH K IK3aMEHY

1 Tlpeamer u 3amaun MUKPOOHWOJOTHH, €€ MECTO M pOJIb B COBPEMEHHOM
ouonoruu. uddepennuanns MUKpOOHOIOTHIECKON HAYKH TIO LENSIM U 00bEKTaM
uccienoBanusa. OCHOBHBIE pa3/ieibl MUKPOOUOIIOTHH.

2 3agaun  MUKpPOOMOJOTMYECKOW HayKu. 3HAYeHHE MMKPOOUOJIOTMM  JUIS
pa3BUTHS PUBHKO-XUMHYECKON OMOJIOTUH, MEAUIIMHBI U CEJIBCKOTO XO035ICTBA.

3 OrtkpeiTie MHUKpoOOB JleBeHrykoM u pabOThl MEPBBIX HCCIEAOBATENEH
MUKPOOPTIaHU3MOB.

4 Jlym Ilactep u ero 3HaueHHe B pa3BUTUU MHUKpoOHoOioruu. PemeHue Bompoca
0 CaMO03apOXK/ICHUY )KU3HU. YUeHHE O OPOKEHUH.

5 Paborts! [Tactrepa no u3yuenuto 6osne3Hert BuHa u nuBa. Paspabortka [lactepom
HAYYHBIX TTPUHIIUIIOB MPOGUIAKTUKH HH(EKIIMOHHBIX 3a00JICBaHHIA.

6 PobGepr Kox m ero 3HadeHwe B pa3BUTHUU MUKPOOHMOJOTHHU. 3HAUYE€HUE padoT
P.Koxa st pa3BuTHS MUKPOOHOTIOTUYECKON TEXHUKH.

7 OcHOBHbIE  3Tambl  pa3BUTUS  oOwmweld  MuKpoOmosiornu.  PaboTsl
C.H.Bunorpanckoro, M. beliepunka, B.JI. OwmemssHckoro #  JOpyrux
UCCIIEI0BATEIICH.

8 IaBHble ~ HampaBi€HUs  Pa3BUTHS  COBPEMEHHOW  MHUKPOOMOJIOTHUU:
(U3HOJIOTNYECKOE, IKOIOTHUECKOE, MOJIEKYJIIPHO-T€HETUYECKOE.

9 TlonoxeHue MHUKPOOPTraHM3MOB B JKkUBOW mpupoge. [IpokapuorHeie WU
9YKapUOTHbIE MUKPOOPIaHU3MBbI; CXOJCTBO U OCHOBHBIE Pa3IUyHs.

10 OcHOBHbBIE NPUHLIMIBI TAKCOHOMHHM IPOKApHOT U €€ MECTO B COBPEMEHHOU
OMOJIOTUYECKOM CHCTEMaTHKe. JKOJIOTO-PU3NOoNIoNrnyeckas U (HpuioreHeTuyecKast
CUCTEMATHKA IIPOKAPHUOT.

11 Pa3mepsl u dhopma 6akTepuanbHbIX KIeTOK. OO0IIas XxapakTepuCTUKa CTPOCHUS
OaKTepHaTbHON KIIETKH.

12 Knerounass creHka Oaktepuil. CTpoeHuEe, XUMHUYECKUU COCTaB, (PyHKUIUHU
KJIETOYHOU cTeHKU. baktepun 0Oe3 kimerouyHoil crteHku: L-dopmbl Oakrepuid,
MUKOIUIa3Mbl. CIM3UCTBIE CJIOU, KaIlCysbl U 4eXJbl y OakTepuid. IX XuMUUecKHii
COCTaB U 3HAYCHHUE.

13 Krytuku y Oakrepuil  pasmepsl, ¢Gopma, CTpPOCHHE, YHUCIO U
B3aMMOpACIIOJIOKeHHe. MexaHu3M ABWKEHHS KIYyTUKOB. Bopcunku (pumOpun),
UX OTAMYUSA U QYHKLHH.



14 Iluromma3maTtudeckass wMeMmOpaHa. Ee XuMmmdeckwii cocTaB, CTpPOCHHE,
¢byukuuu. BHyTpukieTouHble MeMOpaHHbBIE CTPYKTypbl y OakTepuid M UX
byHKIMH.

15 Pubocombl OakTepuil, HX CTPOEHUE, XUMHUYECKHA COCTaB, (PYHKIHH.
Cyobenuuuiibl pudocom. [Tomucomsi.

16 OcobeHHOCTH CTpOEHUS SIEPHBIX PKBUBAJIEHTOB y OakTtepuil. bakrepuanbHas
XpomMocoMa U ee crpoeHue. OTINYus HyKJICOUAOB OaKkTEepHil OT sSAep DYKapHUOT.
[Tnasmuael. UHCEPIIMOHHBIE JIEMEHTHI U TPAHCIIO30HBI.

17 Bupocnopsl U Apyrue nokosimuecs popmsel 6akTepuil. CTpoeHHe 3HI0CIOp U
nporecc ux (opMUPOBaHUs. 3HAYEHUE SHIOCIIOp Y OaKTepuil.

18 TlpuzHaku 6akTepuii, yduThIBa€Mble MPHU UX Kinaccudukanuu. [lonsitue o Buse,
KYJIbTYpE U IITaMMe OaKTepuil.

19 MonekysipHO-T€eHETUYECKHE METOBI UACHTU(DUKALIUN OakTepuil.
YcraHoBieHHEe BUIOBOW MPUHAIEKHOCTH MUKPOOPTraHU3Ma.

20 Pocrt u pa3ButHe Oaktepuil. THITBI pa3MHOXKEHUSI.

21 Mexanu3Mm nutanus y Oaktepuid. BHekeTouHoe nepeBapuBaHUE MUTATEIbHBIX
BelecTB. |IpOHMKHOBEHME NUTATENBHBIX BEIIECTB YEpPE3 IUIA3MAaTUYECKYIO
MeMOpaHy.

22 Tunbel NUTaHUS Y MHUKPOOPraHu3MoB. AyToTpodsl U rerepoTpodbl. Turbl
ayrorpodHoro nutanHusi. @oro- u xemoayToTpodsl. OpraHoTpodsl U JUTOTPOQHI.
BoceMb crioco00B KHU3HH TPOKAPHUOT.

23 Poct u pa3BuTME MHUKpPOOpPraHu3MoB. llepuoauueckoe W HENPEPBIBHOE
KyJbTUBUPOBAHHUE. 3aKOHOMEPHOCTH pOCTa YHCTBIX KyJbTyp  OakTepuil mpu
IIEPUOJNYECKOM KyJIbTUBHpOBaHUU. KpuBas pocra.

24 KynbTUBUpPOBAaHUE MUKpPOOpraHu3MoB. HakonurenbHble KynbTypbl. [IpuHiumn
IEKTUBHOCTH. YNCTBIE KyIbTyPbl MUKPOOPTaHU3MOB.

25 HcrouHukM yriepoja, ucHoiib3yeMble OaktepusiMu. [loHsiTE ChIpbe B
MUKPOOHOJIOTNYECKON MPOMBIIIIEHHOCTH.

26 HMcToyHMKHM a30THOrO MNMUTaHUA Yy MUKpoopranu3MoB. @DaxkrTopbsl pocra.
[Iporotrpods! u aykcorpodsl. Uctounuku cepsl u pocdopa.

27 OCHOBHBIE THUIIBI Cpell, IPUMEHSAEMbIX B MUKpoOuosioruu. Pacnpenenenue mo
Ha3HAYEHUIO, COCTaBYy, KOHCUCTEHUMU. OCHOBHbIE TPeOOBaHUS K MUTATEIbHBIM
cpellaM Y IPUHIUIIBI UX KOHCTPYUPOBAHUS

28 3aKOHOMEPHOCTH  pOCTAa  YHUCTBIX  KYJbTYp  MHKPOOPraHU3MOB  IIpH
NEPUOAUYECKOM KyJIbTHBUpOBaHMU. KpuBas pocra HEpHOAMYECKON KYJIBTYpHI,
0COOEHHOCTH OTJENIbHBIX (a3.

29 Bnusaue BHemHUX (HakTOpoB (Temmepatypa, pH u ap.) Ha )KU3HEAEATENHHOCTD
OaxTepwii.



30 Brnusnue Ttemmeparypsl Ha pocT Oaktepuid. lcmonmb30BaHHME BBICOKUX
TEMIIepaTyp sl CTEPUIIN3ALMU. METO/IbI CTEPUITN3ALINH.

31 Ilacrepuzammss u  TUHHanu3auus. lIlpumMeHenne B MeOUUIMHE W
MIPOMBIIJIEHHOCTH.

32 DHeprernueckuii OOMEH y OakTepuil U €ro CBsi3b C KOHCTPYKTHBHBIM.
OcHOBHBIE 3Tallbl PaCHUIEIVIEHUS YTIIEBO/IOB.

33 OtHoueHre MUKpOOOB K Kuciaopoay. [lyTu nonydeHus: 3JHEpruu B aHa3pOOHbIX
U a3pOOHBIX YCIIOBUSIX.

34 AmnaspoOHoe pacuierieHue yrieoaoB. CybOctpatHoe (ochopuiiipoBaHHe.
[Iyte OmOpena-Meilieproda U Jpyrue HaudadbHble MYyTH  aHA3pPOOHOTO
pacuieTieHuss  yIJIeBOJOB. JHepreTudeckas d(P(GEKTUBHOCTh  aHA’pPOOHOTO
pacCIIETUIEHHS TJIFOKO3bI.

35 Ilonsitue o Opoxkenusx. KoHeuHble mpomykThl. Buasl  OpoxeHUi.
MacisHOKUCI0€ U TPONMOHOBOKHUCIIOE OPOKEHUS.

36 T'omodepmenTaTuBHOE U reTepodepMeHTaTHBHOE OpoxkerHus. x Bo3OyauTeny.
IIpakTUEeCKOE TPUMEHEHHUE.

37 AspobHOE pacileIyieHue MUPOBUHOIPAAHON KUCHOTHI. LUk TpukapOOHOBBIX
KHCJIOT, TMEPEHOC JJIEKTPOHOB M OKUCIUTENbHOE (ochopunrpoBanue. Brixon
SHEPrUU MPHU a3pOOHOM PACILEIIIIEHUH YTIIEBOIOB.

38 AnpoOHoe u aHa’poOHOE JIbIXaHWE Yy MPOKapHOT. Buabl aHa3poOHOro JbIXaHus
U €r0 3HAYECHUE.

39 ®ororpodHbie OakTepu M UX (POTOCHHTETHUYECKHM ammapar. MexaHusm
O6akTepuanbHOro hoTocunTe3a. OTimuus GoTOCUHTE3a OAKTEPHI U PACTEHUH.

40 doTocHHTE3UpYIOIIME 3€JIeHble U MypIypHbIE CepHble OaKTepUH, HUX
xapaktepuctuka. OCOOEHHOCTH CTPOCHHS, IUTOIUIA3MATUUYECKUE BKIIOUEHUS
CEpBI, UX POJIb.

41 doTrocuHTE3UpYIOIINE MypIypHbIE HECEPHbIE OAKTEPUM, UX XapaKTePUCTHKA.
JloHops! Bogopoia y GOTOCUHTE3UPYIOIINX HECEPHBIX OaKTEPHil.

42 ®Ounym "HuanoOaktepun". CTpoeHuE UX KJIETOK U IOJOKEHUE B CHCTEME
opranu3MoB. OcobeHHOCTH (POTOCHHTE3a y [IMaHOOAKTEPHUH.

43 XemocuHresupytomue Oakrepun. WX oCHOBHble Tpymmbl. MexaHu3Mm
xemocuHrte3a. Padorsl C.H.BuHOTrpajackoro mo M3y4yeHUI0 XEMOCHUHTE3UPYIOLIUX
OaKTepuH.

44 Hutpudunupyromme Oakrepun. PabGoter C.H.BuHorpajackoro 1o ux
BBIJICJICHUIO. 3HAUCHUE HUTPUPUKALIUH.

45 XeMOCHHTE3UpYIOIIMe CEpHbIC M THOHOBBIC OakTepuu. X poib B mpupoje u
MEXaHU3M XEMOCHHTE3a.



46 JKenesobOaktepuu. OCHOBHBIE TIPEICTABUTENW  Tpynmbel.  Yexosipuarbie
O0aktepun. Pabotet C.H.Bunorpamckoro u H.I'XomogHoro mno wu3yueHuto
Kene300aKTepuil.

47 OcHoBHble Tpynnbl rerepoTpodHbix Oakrepuil.  Crnupoxersl. CrTpoeHue
COUPOXET M MX OTIMYUA OT Jpyrux Oakrtepuil. OCHOBHBIE NPEICTABUTEIH.
CrnupanbHble U U30THYTHIE OAKTEPHH.

48 ®unym  "lIporeobakrepus" KaKk  HaumOojiee  M3y4yeHHas  rpyIma
MUKpOOpranu3MoB. CemeiicTBa SHTEpOOAKTEPHIA, ICEBIOMOHA]T , BUOPUOHOB.

49 ®dunym "OupmukyThl". XapakTepuUCTUKa CTa(pUIOKOKKOB U OAIUJLI.

50 OcHOBHBIE TpyHMbl reTepOTPOPHBIX OakTepuil. AKTUHOMMIIETHI U CXOJHbBIC
cHumu Oaktepun. CTpoeHHE KJIETOK M CHOCOOBI Pa3MHOKEHUSI aKTMHOOAKTEpHUH.
[IpakTrueckoe 3HaYEHUE.

51 Pukkercum ®w XjamMuauM - ocobasi Tpymma MHUKpOOOB-mapa3uToB. [{uki
Pa3MHOKEHUSI.

52 MukpobHOe pa3nokeHHe Kpaxmaja, T[EeKTMHa W JPyTUX YIJIEBOJOB.
[IpakTyeckoe 3Ha4eHHE MPOLIECCOB.

53 AspobHOE U aHa’poOHOE pa3IOKEHUE MUKPOOPTraHU3MaMM KIIETYATKU
(nemronossl). Bo3oyautenu npoieccoB. Cronb3siue OakTepuu.

54 Ponb MUKPOOPTraHU3MOB B OMOJIOTHUYECKOM KPYTOBOPOTE BEIIECTB B IPUPO/IE.
55 Kpyrosopot yrnepona B npuponae. ®@ukcamus CO2 B mporeccax (HoTo- u
XeMOCHHTEe3a. BblJienieHre  yriieKuciIoThl MpU  pacnaje LEJUTIONIO3bI U
yTJI€BOJOPOIOB.

56 KpyroBopor azora B mpupoae. AMMOHM(PUKALUA WU MHUKPOOPTaHHU3MBI, €€
BBI3BIBAIOIIKE.

57 Hutpudukanuss W BbI3BbIBaOIME €€ MukpoopranusMel. PaGorer C.H.
Bunorpaackoro no BeijieieHnio HUTpudukaropo. Jleanrpudukarus

58 Muxkpobuonorndeckas (ukcarus armochepHoro azora. CBOOOTHOKUBYIIIHE
a’poOHbIe U aHa’poOHbBIE a30TPuKcaTopsl. Poib B mpupo/e.

59 KnyOeHbkoBble OaKkTepuu, HMX XapaKTEpUCTHUKA, B3aUMOOTHOIICHHS C
pacTeHUsIMU. Y0OpEHUs: Ha OCHOBE a30TPUKCUPYIOIIHNX MUKPOOPTaHU3MOB.

60 MukpoOHOE OKHCIEHHE Cepbl M €€ COECIUHEHUN (POTOCHHTE3UPYIOUIUMU U
XEMOCHHTE3UPYIOIUMH OaKTEPUSIMH.

61 BoccraHonenue cyinb(paToB MUKPOOPraHU3MAMHM, €r0 MPUYUHBI U 3HAYCHUE.
KpyroBopoT cepsl B ipupoie.

62 l'enetnueckue pekomMOuMHaIMK y  Oakrepuil. MexaHU3M  BKJIIOYCHHUS
TeHETUYECKOro MaTepralia B 0aKTepHabHYI0 XPOMOCOMY.

63 Tpanchopmaruss y  OakTepui. Oneitet  ['puddurca. [Ipupona
Tpanchopmupytomero (akrtopa W MeEXaHH3M TpaHChHOPMAIIHH. 3HaueHue
TpaHchopMaIum.



64 Tpancaykuums y  Oakrepuit. Hecmemmduueckas wu  cnenududeckas
TPaHCIYKIUSI.

65 Konproranus y 6akrepuii. [lomosoit ¢akrop (F- mnazmuna), ero moxanu3amnus B
OaKTepHAIbHOM KJIETKE U CBOICTBA.

Kpurepnun onenkn sk3aMeHa:

BricTaBiieHME OIIEHOK HA 3K3aMEHE OCYUIECTBISETCS HA OCHOBE MPUHIUIIOB
OOBEKTUBHOCTH, CIPABEJIMBOCTH, BCECTOPOHHETO aHAllU3a YPOBHS 3HAHHM
CTYJICHTOB.

[Ipu BBICTABIEHUU OLIEHKH 3K3aMEHATOP YUYHUTHIBACT:
e 3HaHME (HAKTHUECKOTO Marepuasiga [0 MporpaMMme, B TOM YHCIE; 3HAHUE
00s13aTeNILHOM JTUTEPATyphbl, COBPEMEHHBIX MyOJIMKalMil 1O mporpaMMme Kypca, a
TAK)K€ UCTOPUU HAYKHU;
* CTENEHb aKTUBHOCTH CTYJCHTA HA CEMUHAPCKUX 3aHSITHUAX;
*  JIOTUKY, CTPYKTYpY, CTHJIb OTBETA; KyJIbTypy PeUd, MaHEepy OOIIECHHUS;
* TOTOBHOCTh K [JHCKYCCHHM, AapPTyMEHTHPOBAHHOCTH OTBETA; YPOBEHb
CaMOCTOSITEJIbHOTO MBIIUICHUS; YMEHUE MPUIOKUATH TEOPUIO K MPAKTHUKE.

OneHka «OTIIHYHOY.
OlLieHKa «OTIIMYHOY» CTABUTCA CTYJEHTY, OTBET KOTOPOT'O COJIEPHKHT:
*  TIy0OKO€ 3HaHWE MPOrPAMMHOTO MaTeprala, a TAKKe OCHOBHOTO COJICP>KaHUS
¥ HOBAITUH JICKITMOHHOTO Kypca 1Mo CPaBHEHUIO ¢ y4eOHOH JIUTepaTypoi;
* 3HAHUE KOHUENTYalbHO-MOHATUHHOIO alllapara BCero Kypca;
* 3HaHWE MOHOTPa(UUECKOH JIUTEPATYPHI IO KypCy,
a TaK)Ke CBUJETEIIbCTBYET O CIIOCOOHOCTH:
*  CaMOCTOATEIIBHO KPUTUYECKN OLICHUBATH OCHOBHBIE MOJIOKEHUS KypCa;
*  YBS3bIBaTh TEOPHUIO C IPAKTUKOM.
OuLeHka «OTIMYHO» HE CTABUTCS B CIy4yasX OTCYTCTBHUSI AKTMBHOTO YYacTHS
CTyJE€HTa B y4eOHOH paboTe Ha 3aHSATHUSAX, a TAKXKE HENPAaBUIbHBIX OTBETOB Ha
JOTOJIHUTEIIbHBIE BOIIPOCHI IPENOIaBATEIIS.

OrneHka «XopouIo».
OneHka «XOpouIo» CTaBUTCS CTYACHTY, OTBET KOTOPOTO CBUIETEIbCTBYET:
* 0 I[OJHOM 3HAaHUM MaTepuala 1o nporpaMme;
* 0 3HAaHMM PEKOMEHJIOBAHHOM JIMTEPATYPHI,
* a TaKXKe CONEPKHUT B I€JIOM IMPAaBWIbHOE, HO HE BCETrJa TOYHOE H
apryMEHTHPOBAHHOE M3JI0’KEHHUE MaTeprala.
OneHKka «XOpOIIO» HE CTABUTCS B CIy4ae OTCYTCTBHUS y CTYIACHTa MOHMMAaHMS
M3JIaraeMoro OTBETA.

O1eHKa «yJ0BIETBOPUTEIHHOY.
OneHka «yJOBJIETBOPUTEIBHO» CTABUTCS CTYJIEHTY, OTBET KOTOPOTO COJNEPHKUT:
* TOBEPXHOCTHBIE 3HAHMS BAXHEUIIUX PA3JAEIOB NPOTPAMMBI M COJEPKAHUS
JIEKIIMOHHOTO Kypca;
* 3aTPyJHECHHS C  MCIOJB30BAHUEM  HAYYHO-NOHSATUWHOIO  amnmapara |
TEPMHUHOJIOTUU Kypca;
* CTpPEMJICHHE JIOTUYECKU YETKO MOCTPOUTH OTBET, a TAK)KE CBHUJIETEIIbCTBYET O
BO3MOXKHOCTH TTOCJIEIYIONIEr0 O0yUeHUSI.

OneHka «HEYAOBIETBOPUTEIBLHO.



OueHKa  «HEYJOBJIETBOPUTEIIBHO»  CTAaBUTCS  CTYIEHTY, HUMEKIIEMY
CYILIECTBEHHbIC MPOOEbl B 3HAHUM OCHOBHOI'O MaTepualia o mporpaMmme, a Takxe
JOMYCTUBIIEMY MPUHIUNHATBHBIE OIIUOKHU TIPU U3TI0KEHUHU MaTepHaa.

OneHounble CpencTBa Ui WHBAIMAOB M JIMI] C OTPAaHWUYECHHBIMU
BO3MOXXHOCTSIMH ~ 3JIOPOBbSI  BBIOMPAIOTCSI C YYETOM WX HHIWBUIYyaTbHBIX
NCUX0(U3UIECKUX OCOOEHHOCTEM.

— TpH HEOOXOAWMOCTH HWHBAJIWJAM U JIMIIAM C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH ~ 37I0POBBSI  MPEAOCTABISICTCS  JOMOJIHUTCIIBHOES BpEeMsS IS
MOJITOTOBKM OTBETA HA SK3aMEHE;

— TpU TPOBEACHUM TMPOIEAYPhl OICHUBAHUS PE3YJIbTaTOB OOyUEHUS
WHBAJUJAOB M  JIMIl C  OrFPAaHUYECHHBIMH  BO3MOXHOCTSIMH  3JIOPOBBS
MpeayCcMaTpUBACTCS MCIIOJIb30BAHUE TEXHUUYECKUX CPEJICTB, HEOOXOAMMBIX UM B
CBSI3M C UX WHIAUBUYAITLHBIMU OCOOEHHOCTSIMU;

— mnpu  HeoOXomMMOCTH ig  OOydalmMxXcsi C  OTPaHUYCHHBIMU
BO3MOXXHOCTSIMH 3JI0POBbsI U WHBAJIUAOB IMPOIEIypa OICHUBAHUS PE3YyJIhTATOB
00y4YeHHs 10 UCIUIUINHE MOXKET ITPOBOJUTHCS B HECKOJIBKO ITATIOB.

[Ipouenypa oueHUBaHUS pE3yIbTaTOB OOYYEHHS] WHBAJIMIOB M JIMI[ C
OTPaHUYCHHBIMA  BO3MOXXHOCTSIMH ~ 3JI0POBbSl 10 JWCHHMIUIMHE (MOIYJIIO)
MpeaycMaTpUBaeT MPEIoCTaBICHHEe HHPOpMaIud B (popmax, aganTHPOBAHHBIX K
OTPaHUYCHHSIM UX 3JI0POBbS M BOCTIPUSTHS HHPOPMAITUH:

JI7ist IiL ¢ HapyUIEHUSIMU 3PEHUS

— B IIEYaTHOM (popMe yBEIMUYEHHBIM MIPUDTOM,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

Jyist vt ¢ HApYIICHUSIMU CITyXa:

— B TIEYaTHOU (opme,

— B (hOpMe IIEKTPOHHOTO JOKYMEHTA.

J1tst TUTT ¢ HApYIIIEHUSIMA OTIOPHO-/IBUTATEIHFHOTO arapara:

— B [IeUaTHOU opme,

— B (hopMe IIEKTPOHHOTO JOKYMCHTA.

JlaHHBI TepeYeHh MOXET OBbITh KOHKPETH3HUPOBAH B 3aBUCHMOCTH OT
KOHTHHTEHTa 00y4aromuxcsl.

5. IlepeyeHb OCHOBHO M [IONMOJHHUTEJIBHOW Y4eOHOW JMTEPATYPBHI,
He00X0MUMOM VISl OCBOEHMSI AU CIUTIIMHBI (MOIYJIfA).

5.1 OcHoBHas IuTEpaTypa:

1 Herpycos, A. . Mukpo6uosnorus: Teopus 1 npakTuka B 2 4. Yacts 1 : yaeOHUK

st OakanaBpuara u maructpatypsl / A. U. Herpycos, 1. b. KoroBa. — M. :
WznatensctBo IOpaiit, 2017. — 333 ¢. — (Cepust : bakamaBp u Maructp.
AkaneMuuecKkui KypcC). — ISBN 978-5-534-03805-7.https://biblio-

online.ru/book/B78 A1E41-7F18-4559-A20E-F3AFF52C9DAF

2 Hetpycos, A. 1. MukpoOuosiorusi: Teopus U MpaxkTuka B 2 4. Yacth 2 : yueOHUK
s OakanaBpuata u maructparypel / A. WU. Herpycos, U. b. KoroBa. — M. :
M3narensctBo FOpaiit, 2017. — 312 ¢. — (Cepus : bakamaBp u Maructp.


https://biblio-online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF
https://biblio-online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF

AkaneMudecKkui Kypc). — ISBN 978-5-534-03806-4.https://biblio-
online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

3 EmueB, BceBonox TuxonoBud.Mukpobuosnorus [Tekct] : ydeOHUK ISt
6akanaBpoB / B. T. Emues, E. H. MumycTtun. - 8-¢ u3j., ucnp. u jom. - Mocksa :
IOpaiit, 2014. - 445 c. : un. - (bakanaBp. YroiyoneHnusiit kypc). - bubmuorp.: c. 427.
- ISBN 9785991630191 : 596.42.

JUist oCcBOEHUSI JUCUMIUIMHBI MHBAIMAAMH W JUUAMU C OTPaHUYECHHBIMU
BO3MOXKHOCTSIMH 3[I0POBbS UMEIOTCA U3JaHUs B JIEKTPOHHOM BHUJE B JIEKTPOHHO-
Ooubaroreunsix cuctemax «Jlaub» u «OpaiT.

5.2 JlonosiHUTEILHAS JIMTEPATYpa:
1 UBmwmna, Hpuna Bopucosna. Bombmoii mpaktuxkym "Mwukpobuonorms"
[Texcr] : ydyeOHOoe mocoOue st ctyneHToB By30B / WM. b. MBmuua. - CaHkt-
ITerepOypr : Ilpocnexktr Hayku, 2014. - 108 c. : un. - bubnuorp. B KoHIIe 3a1a4. -
bubnmorp.: ¢. 92-94. - ISBN 9785903090976 : 521.50.
2 3rw3uHa, O.B. OO6mas mukpoOuonorus : snaboparopHbii npaktukym / O.B.
3to3uHa ; MuHucTepcTBO oOpazoBaHusi W Hayku Poccuiickoit ®Deneparum,
denepanpHOE TOCYIApCTBEHHOE OIOPKETHOE 00pa3oBaTeiIbHOE —yUpEKICHHUE
BBICHIET0 MpodeccuoHanbHOoro obpazoBanus «TamMOOBCKMII TrocydapCTBEHHBIN
TeXHUYECKUN yHHUBepcuTeT». - TamOoB : M3marensctBo GPI'BOY BIIO «TI' TV,
2015. - 82 c. : un. - bubn. B kH. - ISBN 978-5-8265-1431-3 ; To e [ D1€KTpOHHBIH
pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=445121 (29.03.2017).
3 Dxosorusi MUKpOOpraHu3MoB [ TekcT] : yueOHUK it 6aKanaBpoB : y4eOHUK IS
CTYACHTOB  YHHUBEPCUTETOB, oOOydatroumuxca 1o crneunansHoctd 012400
"MukpoOuoiorus" u JIpyruMm OHOJOTHYECKMM crernuainbHocTsiM / [A. .
Herpycos, E. A. boru-Ocmomnosckasi, B. M. I'opnenxko u ap.] ; mog o6mr. pea. A. W.
HerpycoBa. - 2-e u3n. - Mocksa : FOpaiit, 2015. - 267 c. : un. - (bakanasp.
bazoBsIii Kypc). - ABTOpBI yKa3aHbl HA 000pPOTE THUT. JI. - bUOIMOrp. B KOHIIE TJaB. -
ISBN 9785991627344 : 266.75.
4 CoBpemenHasi Mukpoouosorus. [Ipokapuots! : [yuebnoe nocodue] : B 2 1. T.
1 / mox pen. 1. Jlenrenepa, I. JIpesca, I. Illnerens ; nep. ¢ aurn. M. A. Bepra u mp.
nox pea. A. U. Herpycosa u T. C. Unbunoii ; [C. Aaxes u ap.]. - M. : Mup, 2005. -
654 c., [8] 1. un. - (JIyuymmii 3apyOexHbIii yueOHUK). - bubmmorp. B KoHIIE TJ1aB. -
ISBN 503003707. - ISBN 5030037063. - ISBN 3131084111 : 1415 p. 70 k.
5 CoBpemennas Mmukpoouosnorus. [Ipokapuotsl : [yueOHOe mocobue] : B 2 T.
T. 2 / non pen. M. Jlenrenepa, I'. Jlpenca, I'. Illnerens ; mep. ¢ anmrt. W. B.
Andeposoii, A. B. Jlebequnckoro u K. JI. Tapacora nox pea. A. Y. Herpycosa ;
[A. Byt u ap.]. - M. : Mup, 2005. - 493 c., [12] n. un. - (Jlyummii 3apyOexxHbIN
y4eOHUK). - bubnmorp. B konue rmas. - ISBN 50300370X. - ISBN 5030037063. -
ISBN 3131084111.

5.3. [lepuoauueckue U3IaHUs:


https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2
https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

No ITepuoanu MecTto
; HOCTb 3a KakWe TOobl | XpaHEH
n/ | Ha3Banue uznanus
I BbIXOZla (B | XpaHUTCS usi
roj)
1 | MukpoOuosorus 6 1944-2016 93
1956-1983,

2 | Bectanuk MI'Y. Cepus: buonorus 4 1987-2016 u3

4 Kinanueckast U nabopaTtopHas 12 2001-2016 0
JIMarHOCTUKA

5 | Mukonorusi ¥ (UTONATOJIOTHUS 6 2001-2016 u3

6 | MukpoOuoIorn4ecKuil xKypHal 6 1987-2016 43

7 | MonekynsipHasi OMOJIOTHs 6 1978-2016 93

8 | buorexHonorus 6 1996-2016 93

9 N3BecTus PAH Cepusi: 6 1936, A
buosornueckas 2013

10 [TpuxnaaHas OMOXUMUS nl 1968-2016 s
MUKPOOHOIOTHUS

1 buonorus. PedepaTuBHbI KypHAIL. 19702013 s PIK

BUHUTHU

6. IlepeueHn pecypcoB HH(OPMANUOHHO-TEJTCEKOMMYHUKAIIMOHHON CEeTH

«HHTEpHET», HEOOXOTUMBIX JIJIsI OCBOEHUsI JUCHHUIIMHBI (MOIYJIst).
opurmanbHeiii  cailt KyOaHCKOro rocymapCcTBEHHOTO

1 www.kubsu.ru -

YHHUBEPCUTETA,;

2 http://www.biorosinfo.ru/ - odunuanbHbIA caliT 00IIECTBA OMOTEXHOJIOTOB

Poccun umenn HO.A. OBunHHUKOBA

3 http://www.cbio.ru/ - uaTepHeT-KypHan "Kommepueckas OnoTexHoaorus'";

4 http://www.genetika.ru/journal/

"buoTtexHonorusa";

5 http://www.ibp-ran.ru/main.php

OHOJIOTUYECKOr0 MPUOOPOCTPOCHHUSI C ONBITHBIM MTpou3BOACTBOM PAH;

o(pUIIUATIbHBIN

ouUIIHATIbHBIN

CauT

cauT

KypHaa

HHCTUTYTA

6 http://www.genetika.ru/ - odunmansubiii cadt DI'YII T'ocymapcTBeHHBINM

HAaYYHO-HUCCJIICAOBATCIILCKOI'O HHCTUTYTA I'CHCTUKU U CCIICKIHUH ITPOMBINIJICHHBIX

MUKpoopranu3MoB (Mocksa)

7 OnexTpoHHas
(http://www.elibrary.ru)
8 DneKkTpoHHas
http://e.lanbook.com

7. Mertoanueckue
JTUCHUILIUHBI .
Jleknus:

ounoImoTeyHas

ouodmoreyHas

CHUCTCMa

CHUCTCMa

n31aTcIbCTBA

eLIBRARY.RU

"HaHB"

YKazaHud J1JIdA oﬁyqammnxcsl no OCBOCHHIO



http://e.lanbook.com/
http://www.elibrary.ru/
http://www.genetika.ru/
http://www.ibp-ran.ru/main.php
http://www.genetika.ru/journal/
http://www.cbio.ru/
http://www.biorosinfo.ru/
http://www.kubsu.ru/

PaGora Ha Jexkuuu SBISIETCS OYEHb BAKHBIM BHUIOM CTYACHYECKOM

JESATENBHOCTH JJI1 U3yYE€HHs AUCIUIUIMHBI, T.K. HA JEKIUHA IPOUCXOIUT HE TOIBKO
COOOIIIeHNE HOBBIX 3HAHHUI, HO M CHUCTeMAaTu3alus U 0000IIeHHEe HAKOIJICHHBIX
3HaHUM, (GOPMHUPOBAHME HA HUX OCHOBE WJACHHBIX B3IJISAO0B, YOESXKICHUH,
MHUPOBO33pPEHHUS, PA3BUTUE IMO3HABATEIBHBIX M MPO(PECCHOHAIBHBIX HWHTEPECOB.
JIekTOop OpHEHTHpPYET CTYJEHTOB B yuyeOHOM Matepuaine. KpaTkue 3anucu JeKuui
(KOHCTIEKTUPOBAHUE) IOMOTAET YCBOUThH MaTepHall.
Hamucanve KOHCHEKTa JIEKIMI: KpaTKo, CXeMaTU4yHO, MOCIEA0BaTEIbHO
(¢uKCUpOBaTh OCHOBHBIC TOJIOXKEHHUS, BBIBO/bI, (POPMYIUPOBKH, OOOOIIECHHUS;
[IOMEYATh BAXXHbBIE MBICIIH, BBIIEIATH KIIOYEBBIE CJIOBA, T€PMHUHBI. KOHCIEKT
JAydlie TOApa3JeNsITh Ha MYyHKTHI, mnaparpadbl, coOmonas KpacHYIO CTPOKY.
[IpuHuMnuanbHBle MeCTa, ONpeAeNeHus, (OopMyJbl CIEIYeT CONPOBOXKAATh
3aMEUYAHUSIMH: «Ba)XXHO», «0CO00 BaXXHO», «XOPOIIO 3alOMHHUTHY» W T.I. WU
MOMYEPKUBaTh KpacHoW pyukoil. llemecoobpasHo paspaboraTh COOCTBEHHYIO
CUMBOJIMKY, COKPAlIEHUsI CJIOB, YTO MO3BOJIUT CKOHLUEHTPUPOBATH BHUMAHUE Ha
BaXHBIX CBeAeHUsX. [IpociymBanue U 3anuch JEKUUHA MOKHO MPOU3BOAUTH MPHU
MIOMOLIY COBPEMEHHBIX YCTPOUCTB (IMKTO(OH, HOYTOYK, HETOYK M T.1.). PaboTas
HaJl KOHCIIEKTOM JIEKLUMI, BCEraa CiaeayeT UCIONIb30BaTh HE TOIBKO YUYEOHHUK, HO U
Ty JUTEpaTypy, KOTOPYIO JOIMOJHUTEILHO PEKOMEHJIOBAJ JIEKTOP, B TOM YHCIE
NEPUOJNYECKUE HM3JIaHUs COOTBETCTBYIOIIEH HarpaBieHHOCTH. [lo pesynpTaram
paboThl C KOHCHEKTOM JIEKIIMM CJeAyeT OOO03HAaYUTh BOIPOCHl, TEPMHHBI,
MaTepua, KOTOPbIid BbI3bIBAET TPYIHOCTH, IOMETUTh U MONBITATHCS HANTH OTBET B
pexoMeHtyemMoi surepatype. Eciu caMocTosiTennbHO HE yhaercs pa3oOpaThCsi B
MaTepuane, HeoOXoauMo cOpMyIHpPOBATh BONPOC U 3aJaTh MpEnojaBaTeio Ha
KOHCYJIbTalluM, HAa MPaKTUYECKOM 3aHSTHUU, Ha OOLIEHUH B KOHTAKTHBHIE YaCHI.
JIeKIIMOHHBIM MaTepuan sABIsSETCS 0a30BbIM, C KOTOPOro HEOOXOJUMO HavaTh
OCBOEHHME COOTBETCTBYIOLIETO pa3jiesa Wik TeMbl. [1l1aH MOAroTOBKH K JIEKIUU:

. 03HAKOMHTBCS C TEMOH JIESKIIUU

. O03HAKOMUTBCS C TIPEUIOKEHHBIMU BOIIPOCAMHU
. M3YYUTh COOTBETCTBYIOIINI MaTeprall

. O03HAKOMMTBCS C JIUTEPATYpO MO TEME

JlaGopaTtopHbie padoThI

B npornecce nmoaroroBku k 1a00paropHoit pabOTEeHEO00XOIUMO 03HAKOMUTHCS
C pabouell mTporpaMMoil IUCHUMIUIMHBI, TEMaMU W IUJIaHAMU J1a0OPATOPHBIX
3aHATHH, yaesis ocoboe BHUMaHHE IENISIM M 3ajjauaM, CTPYKTYpe U COJCP>KaHUIO
JTUCITUIUTMHBI, MPOBECTH aHAIM3 OCHOBHOW Y4Y€OHOW JHUTEpPaTyphl, MOCIE Yero
paboTaTh ¢ PEKOMEHJOBAHHOW JIOMOJHUTEIBHOW smTepaTypoir. [lpm ycTHOM
BBICTYIJICHUW 110 KOHTPOJIBHBIM BOMpPOCAaM JIA0OPATOPHOTO 3aHSATHS HYKHO
u3iaratb (HE 4YWTaTh) MaTepuasl BBICTYIUIEHUSI CcBoOoaHO. Heobxomumo
KOHIIEHTPUPOBaTh CBOE€ BHHMAaHUE Ha TOM, YTO BBICTYIUICHHE OOpAIlEHO K
ayJIMTOPHH, a HE K MPENoAaBaTelIo, T.K. 3TO 3HAYUMBIN acieKT MpodheCcCuOHATbHBIX
komneTeHu. Ilo okoHUaHMM 1aOOPATOPHOTO 3aHATUS CJEAYET TOBTOPUTH
BBIBO/IbI, CKOHCTPYMPOBAHHBIE B XOA€ YCTHOI'O OIpOca, MPOCIEIUB JIOTUKY HX
NOCTPOEHUS, OTMETHUB IOJO0KEHHUS, JIKAIINE B UX OCHOBE. JlJIsl 3TOr0 B TEUEHHE



ompoca Jpyrux ydalmxcs cleayeT neiaTh NMOMeTKH. boiee Toro, B ciydae
HETOYHOCTeH © (WIM) HEMOHWMAaHHUS KaKOro-Tubo BOMpOca MPOUIEHHOTO
MaTepuaia cleayeT OOpaTUThCS K MPETNoaaBaTelio I MOIyYeHUs HEOOXOIMMOM
KOHCYJBTAIlMd W Pa3bsACHCHMs] BO3HUKIICH curyaruu. (CxemMa IOATOTOBKH K
J1a00paTOPHBIM pabOTaM:

® (03HAKOMHTKCS C TEMOM, IIEBIO U 3aJ1a4aMH pabOThI

® PacCMOTPETH MPEIOKEHHBIE BOPOCHI

® H3Yy4YUTH HGKHHOHHI)Iﬁ marcpuall, OCHOBHYIO W JOOIOJHHUTCIbHYIO

JUTEPATYPY
® (03HAKOMHUTKCS C IPAKTUIECKUMH 3aTaHUSIMU U XOJIOM UX BBITIOITHEHUS

® (03HAKOMHTBCS ¢ 000PYIOBAaHUEM 3aHATHS

® BBINOJIHUTD 33/IaHUSI B COOTBETCTBUH C XOI0M pabOThI

® [HUCbMEHHO O()OPMHUTH BBIIIOJIHEHHYIO padoTy

® [IOJBECTH UTOT U CAENaTh CTPYKTYPHUPOBAHHBIE BHIBOBI

CamocrosiTesibHast padoTa
CamocrosTenbHast paboTa CTYIEHTOB JUCIUIUIMHE OCYIIECTBISAETCS C

IEIbI0 yIITyONeHUs, PaCITUPEHUS, CUCTEMATHU3AINH U 3aKPETUICHUS TOTyYCHHBIX
TEOPETUUECKUX 3HAHUHU, (DOPMHUPOBAHUS YMEHUHN UCIOJIH30BaTh JOKYMEHTAIUIO U
CICHUANIBHYIO0  JIUTEpaTypy, pa3BUTHUS [O3HABAaTEIbHBIX CIOCOOHOCTEH W
aKTUBHOCTH, a Takxke (OPMUPOBAHUS  CAMOCTOSATEIBHOIO  MBIILICHHUS,
CIIOCOOHOCTEN K CaMOpa3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOpeaIu3allii,
Pa3BUTHUS HCCIENOBATEILCKUX YMEHUW. llepen BBINIOJHEHMEM CaMOCTOSTEIIbHON
paboThl HEOOXOAUMO YETKO MMOHUMATH I1IEJIU U 3a]1a4 pabOThI, CPOKHU BBITIOTHEHUS,
OpUEHTUPOBOYHBIA OOBEM, OCHOBHBIE TpEOOBaHUS K pe3ylbTaTam padoThI,
KpUTEPUH OLIEHKM. Bo BpeMs BBINOJIHEHUS CaMOCTOSTENIBHOW  pabOThI
[IPENoAAaBaTesib MOXET MPOBOAWTH KOHCyJIbTanuu. KOHTpPOJb pe3ysbraTtoB
CaMOCTOSATENLHON pabOThl CTYJIEHTOB MOXET OCYIIECTBISTHCS B MHCHMEHHOM,
YCTHOM WJIM CMEIIaHHOW ¢opMe, C TMPEeACTaBICHUEM MPOIYKTa TBOPUECKOMN
JeSTENBHOCTH CTy/ieHTa. B kauecTBe (HOopM ¥ METOZ0B KOHTPOJISI CAMOCTOSITEITHHOMN
paboThl  CTYJCHTOB MOTYT OBITh HCMOJB30BaHBI CEMHHAPCKHE 3aHSTHS,
KOJIJIOKBUYMBI, 3a4€Thl, TECTUPOBAHKUE, CAMOOTYETHI, KOHTPOJIbHbIE PaOOTHI U Jp.
Kpurepusimu o1ieHKH pe3yibTaToOB CAMOCTOSTEILHON PabOThI CTYACHTA SIBISIIOTCS:
YpPOBEHb OCBOCHHUS CTYJICHTOM Yy4eOHOro MaTepualia, yMEHUsS CTyJeHTa
WCMOJIb30BATh TEOPETUYECKHWE 3HAHUS TIPU BBINOJHEHUUW WHAWBHUIYAJIBHBIX
3alanuii; cOPMUPOBAHHOCTh OOIIEY4YeOHBIX YMEHUM; OOOCHOBAaHHOCTH U
YETKOCTh H3JIOKEHHsSI OTBeTa; OQOpMIIEHHME Marepuaia B COOTBETCTBUHU C
TpeboBanusimMu. [11an moaroroBKu:

® U3YYUTh COOTBETCTBYIOIINN JICKIIMOHHBINA MaTepHUal

® U3YYUTh OCHOBHYIO JIUTEPATYPY MO TEME

® U3YYUTH JONOJHUTEIBHYIO JINTEPATYPY MO TEME

¢ o(GopMUTH BBINMOJHEHHYIO pabOTy THUCBMEHHO WIM B BHUJE

MIPE3EHTALMH B 3aBUCUMOCTH OT 3aJJaHUS



® CleNaTh CTPYKTYPUPOBAHHBIE BHIBOJIBI.

IoaroroBka K 3K3aMeHy

[Ipyu moaroToBke K DSK3aMEHY HEOOXOAMMO OpPUEHTHPOBATHCS Ha
KOHCIIEKTBI JIEKIIMH, pabouyro MporpamMmy IUCIHUIUIMHBI, HOPMATUBHYIO, YICOHYIO
U PEKOMEHAYEMYIO JauTepaTypy. OCHOBHOE B MOJIOTOBKE K CIa4ye DK3aMEHA - 3TO
MOBTOPEHHE BCEro MaTepualia JUCUUIUIUHBI, 110 KOTOPOMY HEOOXOIMMO CHaBaTh
sk3ameH. [Ipu moaroTroBke K caade sK3aMeHa Bechb 00BbeM pabOThl HYKHO
pacnpenessiTb PpaBHOMEPHO MO  JIHSAM, OTBEICHHBIM Uil  IIOATOTOBKH,
KOHTPOJIMPOBATh KAXKJBIH JCHb BBIMOJIHEHUE HaMe4eHHOW paboTel. B mepuon
MOJTOTOBKM K DJK3aMEHY CTYAEHT BHOBBH oOOpamaercss K YXKe HU3YYCHHOMY
(mpoiineHHOMY) yueOHOMY MaTepuany. [loarotoBka BkiIO4aeT B ceOs Tpu 3Tama:
CaMOCTOATENbHAsA padoTa B TEUEHUE CEMECTpPA; HEIOCPEICTBEHHAS MOATOTOBKA B
JTHU, TPEAUIECTBYIOIINE AK3aMEHy IO TEMaMm Kypca; MOATOTOBKA K OTBETY Ha
3a/laHud, cojepXanecs B Owierax. OK3aMEH MpPOBOAUTCA MO Oujeram,
OXBaTBIBAIOIIMM BECh MPOWJICHHBIN MaTepuajil IUCIUILIAHBI, BKJIKOYas BOIPOCHI,
OTBEJICHHBIE JIJISI CAMOCTOSITEILHOTO U3ydeHusl. JJIsl yCIeHOM c1aun YKa3aHHBIE B
paboueld mporpamMmme (QopMHUpyeMbIE KOMIIETCHIIMM B pe3yJbTaTe OCBOCHUS
JUCIUIUIMHBL JOJKHBI OBITh MPOJAEMOHCTPUPOBAHBI; TOTOBUTHCS K DSK3aMEHY
HE00X0/IMMO HauMHATh C MEPBOM JIEKIIMU U TIEPBOTO CEMHUHAPA.

IHoaroroBka npe3eHTanMn:

® 3HAKOMMTBCS C TEMOM, LIEBIO U 331a4aMH

® COCTaBUTHh IUIAH I[IPE3EHTAUHH CONNIACHO OCBOEHHOMY TEOPETUYECKOMY
Marepuany

® [IPOU3BECTH MOUCK B JICKIMOHHOM MaTrepualie, OCHOBHOM U JOTOJHUTEIbHOU
auTeparype (HakTHIeCKOro MaTepuasa mo TeMe

® [POM3BECTH MOUCK WUTKOCTPATUBHOIO MAaTepralia B CETH "MHTEPHET"

® COCTaBUTbh MPE3ECHTALIMIO MPU MOMOIIM Clieluaan3upoBanHoro [10

® COCTaBUTH JIOKJIA]] [0 WLIFOCTPATUBHOMY MaTepHally Mpe3eHTaluN

® OTPENETUPOBATH MIPE3EHTALUIO NIEPE] CAAYEN

KonoxkBuymsbI:
® O03HAKOMHTBLCS C TEMOM M BOIIPOCAMHU KOJUIOKBHYMa
® U3Y4YUTb JICKIIMOHHBIA MaTepual
® U3y4YUTh OCHOBHYIO JIUTEPATYpPY IO TEME
® U3YYUTH JIONOJHUTEIIBHYIO JIUTEPATYPy IO TEME
® HamucaTh OTBET Ha MPEAJIOKEHHBIN BOIPOC
® 00BeM NMHCBMEHHOTO OTBETA OT 3 10 4 CTpaHHII, BpeMs BBIIOJHEHHUS 10 90
MUHYT



B ocBoeHHMHM [UCHMIUIMHBI WHBAIMAAMU W JHUIAMU C OTrPAHUYEHHBIMHU
BO3MOKHOCTSIMU3/IOPOBbsl OOJIBIIOE 3HAUYEHUE MMEET WHAMBHAyalbHas ydeOHas
paboTa (KOHCYJbTALUN) — JOMOJIHUTEIBHOE pPa3bsiCHEHUE YUeOHOTO MaTepuara.

WuauBuayanbHble KOHCYJIbTAMM IO TMPEAMETY SIBISIIOTCS  Ba)KHBIM
(bakTopoM, CrnocoOCTBYIOIIMMHHANBUAYATN3aUUd OOyYEHUsT U YCTaHOBJICHUIO
BOCITUTATEIBLHOTO KOHTAKTa MEXAyIpernogaBaTesieM U 00y4yaroluMcs UHBAIHIOM
WJIM JIMLIOM C OTPAaHUYEHHBIMU BO3MOXKHOCTSAMU3A0POBbSI.

8. Ilepeyenb WH(POPMANMOHHBIX TEXHOJOTWH, HCHOJb3yeMbIX MPH
OCYIIECTBJICHUH 00Pa30BaTEJIbHOI0 MPOIECcCa MO JUCHHUIINHE (MOIYJIIO).

8.1 Ilepeuenb nHPOPMALMOHHBIX TEXHOJIOT M.

— KoHcynbTpOBaHHE OCPEACTBOM 3JIEKTPOHHOM ITOYTHI.

— Hcnonp3oBaHHME  AJIEKTPOHHBIX  IPE3E€HTAlMA P NPOBEACHUU
1a00paTOPHBIX 3aHATUI.

— I'pynmupoBka wHGOPMAIMOHHBIX TOTOKOB M OOMEH uWHGMOpMaIHeH
MIOCPEJICTBOM MECCEHIKEPOB.

8.2 Ilepeyenb HEOOXOAMMOI0 POTPAMMHOIO O00€eCIeYCHUS.

Ne Ne norosopa [IepeueHb TUIEH3MOHHOTO MIPOTPAMMHOI0 00eCeYeHus
i/
II

1. | Ne73-AD®D/223-D3/2018
Cormamenue Microsoft
ESS 72569510 Microsoft Windows &, 10

2. | Ne73—-ADD/223-D3/2018
Cormnawenue Microsoft

ESS 72569510 Microsoft Office Professional Plus
3. Hor. Ne344/145 ot IIpenocraBnenre HEUCKIIOYUTEIBHBIX UMYILECTBEHHBIX IIPAB
28.06.2018 Ha MCITOJIb30BaHUE MPOTPAMMHOTO 00€CTICUCHUS

«AHTHIIIarHaT» Ha OJWH 04

4. | Kourpakt Ne74-AD®/44- | BbeccpounasimuensusiHa 25 nosp3oBareneit: StatSoft Statistica
®3/2017 ot 05.12.2017 Ultimate Academic for Windows 10 Russian/13 English
CereBasiBepcusi (Concurrent User)

8.3Ilepevyenb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:
— «KoncynpranT I[lntocy,
— «["apaHT».

9. MartepuajibHO-TeXHHYeCKasA 0a3a, He0OXOAUMAA IJI1 OCYLIEeCTBICHUS
00pa30BaTeJILHOIONPOLEcca 0 AUCHUILIMHE (MOAYJIIO).

MarepuajibHO-TEXHUYECKOE O00ECIeUeHUEe JAUCIUTUIMHBI

No| Buj pabor
(MOMyJIsT) M OCHAIIIEHHOCTD
1 | JlexkunoHHEIE Aymutopun 422, 425, OCHalllEHHbIE NPE3ECHTALIMOHHOU
3aHATUS TEXHUKOW  (NMPOEKTOp, DKpaH, KOMITbIOTEP/HOYTOYK,

ayJIMOCHUCTeMa) W COOTBETCTBYIOIIUM  IIPOrPaMMHBIM
obecneuenuem (110).

2 | JlJaboparopubie | Aymutopus 412 ocHamleHHasT ~— MUKPOOMOJIOTHYECKUM
3aHATHS 000opyI0BaHIEM (GaxTepuonorus), MPE3EHTAIIMOHHOM
TEXHUKOW  (TIPOEKTOp, 9KpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOLIMM  IporpaMMHbIM  obecnieueHneM  (I10),




HEOOXOMMBIM JIA00PATOPHBIM 00OPYIOBAHUEM.

I'pynnoseie
(MHAMBUY AJIbHBI
€) KOHCYJIbTallUH

Aymutopus 410, (kaOuner)

Texymmn
KOHTPOJIb,
IIPOMEXYTOUHAS
arrecranys

Aynmuropus 412, 419.

CamocTosTenbHa
s paboTa

KabuneT 1151 camocTosTenbHOM paboThl 437, OCHAIIICHHBIH
KOMITBIOTEPHOW TEXHUKOW C BO3MOXHOCTBIO MOAKIFOUCHUS
K cetu «MIHTEpHET»,IPOrPaMMON IKPAHHOTO YBEIUYECHUS U
o0ecTieUeHHBIH JOCTYTIOM B ANEKTPOHHYIO
MH(POPMaIIMOHHO-00pa30BaTEIBLHYIO CPEy YHUBEPCUTETA.

3an Oubmmorekn KyOI'Y, ocHalleHHBbIH KOMITbBIOTEPHON
TEXHUKOM C BO3MOXXHOCTBIO TIOJAKJIIOYEHHUS K CETH
«HTEepHET», MpOrpaMMON  DKPAaHHOTO  YBEJIIMYCHHUS U
oOecreyeHHbIN JOCTYTIOM B AIEKTPOHHYIO
nH(OPMAIIOHHO-00pa30BaTeNIbHYIO Cpey YHUBEPCUTETA




PELNEH3USA
Ha pabovyIo MPOrpaMMy MO AUCLUILIIUHE
«MukpoOnoIorus»
HamnpasieHusd 06.03.01 buonorus

Pabouast mporpamma mo aucuumiauHe «MUKpOOHOIOTHS» IJIsl CTYAECHTOB
ouosornueckoro akynsrera @I'BOY BO "Ky6I'Y" cocTtaBieHa B COOTBETCTBUM
ctpeboBanusmu DenepanpHoro ['ocymapcTBenHoro OOpa3oBaTeIBFHOTO CTaHAAPTA
TpeThero rmokoneHud. IIporpamma cocTaBieHa B TOJHOM COOTBETCTBUU C
TpeboBaHusIMU yueOHoro riana mo Hanpasienus 06.03.01 buomorus.

PabGouass mnporpamMma mpenrnosiaraeT pacmpeneieHue TeM U U3yUYeHUue
Matepuaia 1o paszuenaMm. [paMOTHO CTPYKTypHpOBaHa, W OXBaThIBAE€T BCE
aKTyaJIbHbIE HAMPABIICHHUS 10 JUCIUIUIMHE HA CETOAHSIIHUN JICHb.

Bce pazmensr paboueidt mporpamMMmbl  HampaBiieHbI Ha (OPMHpPOBAHUE
TpeOyeMbIX CTaHAapTOM KOMIIETCHLUH, B MOJTHON Mepe OTBEYAIOT TPEOOBAHMUIM K
pe3ynbTataM OCBOEHHUS YyueOHOM aucuuriuHbl B cootBerctBUu ¢ OI'OC BO
TpeThero MmokoneHus. Kaxplil pasmen mporpaMMbl pacKpbIBaeT paccMaTpuBacMbIe
BOIIPOCHI B JIOTHUECKOM IOCIIEAOBATENIFHOCTH, OMPENeNsieMOl 3aKOHOMEPHOCTSIMU
00y4€eHUs1 CTYJICHTOB.

JUis  3aKkperuieHus] TEOPEeTUYECKUX 3HaHUHM, (OpPMUPOBaHUS TPEOYyEeMbIX
KOMIIETEHLIUM, YMEHUH UM HABBIKOB CTYAEHTOB TNPEIyCMAaTpUBAIOTCS  Kak
ayIUTOPHBIE, TAK U CAMOCTOSITENIbHBIC 3aHATHS. KOTUYECTBO ayIMTOPHBIX 3aHITHIM
U BHEAYJIUTOPHON pabOThl CTYIEHTOB COOTBETCTBYET TpPEOOBAaHUSM Yy4eOHOTO
TIaHa.

KoHTponb u© oOlEHKa pe3yabTaToB OCBOCHHUS YUYEOHOM JTUCIUILIMHBI
OCYIIECTBIISIIOTCS B CTPOrOM COOTBETCTBHM C TPeOOBaHUAMM Y4eOHOTO IUIaHa IO
aucuuiiuHe. PazpaboTanHble W mpejyiaraeMble B porpamMmme (OpMbl U METOJBI,
MO3BOJISIIOT B TOJIHOM Mepe OCYIIECTBISTh KOHTPOJIb M OIEHKY pe3yJbTaToB
oOyuyenust (cPOpPMHPOBAHHBIX KOMIETECHIIMN, OCBOCHHBIX HABBIKOB M YMEHUH,
YCBOEHHBIX 3HAHUM).

[lepeuerr pekOMEHIyeMBbIX Yy4YeOHBIX W3JaHWUH, HMHTEPHET-PECYPCOB,
OCHOBHOM TUTEPaTyphl BKIIIOYACT aKTyalIbHBIE HCTOYHUKH, K KOTOPBIM Y CTYJCHTOB
UMEETCS CBOOOHBIN TOCTYII.

Jannasi paboyasi mporpamMma MOXKET OBITh PEKOMEHJIOBaHA ISl W3Y4YECHHS
TUCIUIUIMHBL « Mukpoouonorus» Ha OuonormdeckoMm ¢akynsrete ®I'BOY BO
"KyoI'V".

Penensenr
— C~~ " Boukosa C.A. 1OLEHT Kadenpsl OMOTEXHOJIOTHH,

SRR vun 1 onopusuxku ®PI'bOY BO «Kybdbanckuit
< 2% PCTBEHHBIN arpapHbI YHUBEPCUTET
“8on M. T. TpyGumanay




PELLEH3USA
Ha pabo4yIo MporpamMmy Mo JUCIUIUIHHE
«MuxpoOuoIoTHs»
HarpasieHus 06.03.01 buonorus

Pabouast mporpamma mno aucuuiuiiHe «MUKpOOHONOTHS» ISl CTYIEHTOB
ounonorudeckoro dakymnpreta PI'BOY BO "KyoI'Y" cocTaBieHa B COOTBETCTBUU C
tpeboBanusimu denepanvHoro 'ocynapctBeHHoro OOpa3oBaTelbHOTO CTaHIapTa
TpeThero mnokoiieHud. IIporpamma cocTaBieHa B TIOJHOM COOTBETCTBUU C
TpeboBaHMUsIMU yueOHoro miuaHa no HamnpasiaeHus 06.03.01 buonorus.

Pabouass mnporpamMma mpennosiara€T pacrpenejeHue TeM U H3y4YeHUue
MaTepuaia IO pasjenaMm. ['paMOTHO CTPYKTypHpOBaHA, W OXBaThIBa€T BCe
aKTyaJIbHbIC HalpaBJICHUS 110 AUCIUIUIMHE HAa CETOAHSIIHUM JIEHb.

Bce pazmenst pabouelt mporpamMmbl HampabiieHbl Ha (OpMHpPOBAHHUE
TpeOyeMbIX CTaHAAPTOM KOMIIETEHLIUH, B TIOJHOM Mepe OTBEYAIOT TPEOOBAHUSIM K
pe3ynbTataM OCBOCHHUS Y4eOHOW AucCHUILIMHBI B cooTBeTcTBUHM ¢ DPI'OC BO
TpeThero nokoneHus. Kaxkaplil paszaen mporpammbsl pacKpbIBAa€T paccMaTpUBAEMbIE
BOIPOCHI B JIOTMYECKOW IOCJIEN0BATEIbHOCTH, OIPEAEIIEMON 3aKOHOMEPHOCTIMHU
00y4€eHUs CTYJICHTOB.

JUis 3aKpelyieHus TEOpeTUYECKUX 3HaHuM, (QopMuUpoBaHUS TpeOyeMbIX
KOMIIETEHIIMM, YMEHUH W HABBIKOB CTYACHTOB IPEAyCMaTpHUBAIOTCA Kak
ayIMTOPHBIE, TAK U CAMOCTOSITENIbHBIC 3aHATHS. KOTUYECTBO ayAUTOPHBIX 3aHITHIM
U BHEAYAUTOPHOM pabOThl CTYAEHTOB COOTBETCTBYET TpPeOOBaHUAM Y4eOHOIO
IUIaHa.

KoHTponb W oOlleHKa pe3ylbTaTOB OCBOCHHUS Y4YEOHOW JAMCIMIUIMHBI
OCYIIECTBIISIIOTCSI B CTPOTOM COOTBETCTBHH C TPEOOBAHMSIMHU y4€OHOTO IJIaHa IO
aucuuiuHe. PazpaboTaHHble M IpejyiaraeMble B IporpamMmme (opMbl U METO/BI,
MIO3BOJISIIOT B TOJHOW MEpPE OCYIIECTBIATh KOHTPOJIb M OLIEHKY pEe3YyJbTaTOB
oOy4yeHust (cPOpMHUPOBAHHBIX KOMIETEHIIMH, OCBOCHHBIX HABBIKOB M YMEHUH,
YCBOEHHBIX 3HAHH).

[lepeueHb pEeKOMEHAYEMBIX Y4YE€OHBIX M3JaHU, HHTEPHET-PECYPCOB,
OCHOBHOM JIUTEPATYPHI BKIIOYAET AKTYaJIbHbIE HICTOYHHUKH, K KOTOPBIM y CTY/IEHTOB
UMeeTCs CBOOOIHBIN 10CTYT.

Jannas pabouast mporpamma MOXET OBITh PEKOMEHJOBaHA ISl M3YYEHHS
TUCHUIUIUHBL «Mukpobuosorus» Ha OuosorudeckoMm (akynsrere ®I'BOY BO
"KyoI'V".

Peuiensent

s %/L—/ [Tpodeccop kadeapsr GHoTOrUN U

skonorun pacrenuit @I'bOY BO Kyol'Y
nokTop ouonornyeckux Hayk C.b. Kpuoporos




