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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 «O0TIIMYHOY» / «3a4TeHOo». OTBETHI HAa MOCTABJICHHBIE BOMPOCHI U3JIaratoTcs
JIOTUYHO, TIOCJIEIOBATENIbHO U HE TPeOYIOT JOMOJHUTENbHBIX NosicHeHui. [lomHo
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
CUCTEMATH3UPOBAHO W IIOCJIENOBATENIbHO. Marepuan wu3naraercsi YBEPEHHO.
PackpbITbl NPUYMHHO-CIEACTBEHHBIE CBSI3U MEXKIY SIBICHUSIMU M COOBITHSIMU.
JleMOHCTpUpYy€eTCsl YMEHUE aHaJu3HpOBaTh MarepHall, OJHAKO HE BCE BBIBOJBI
HOCSIT apryMEHTHUPOBAHHBIM U JOKa3zarenbHbId Xapakrep. CoOmonaroTcs HOPMBI
JIATEPATYPHOM peuH.

OueHka «yIOBJIETBOPUTENBHO» / «3auTeHo». JlomyckaioTcs HapylleHUs B
NOCJIEIOBATEIbHOCTH ~ W3JIOKEeHHs.  HemomHo — pacKpblBalOTCS  IMPUYMHHO-
CJIEJICTBEHHBIC CBSI3M MEXIY SBICHUSAMH U COOBITHUSAMHU. JleMOHCTpUpYyOTCS
NOBEPXHOCTHBIE 3HAHHUS BOIIPOCA, C TPYIOM PEHIAIOTCS KOHKPETHBIE 3a/1ayu.
Nwmerorcss  3aTpyaHeHHsT € BbeIBoJamu. JlOIyCKaroTCcsl HapylIeHUs HOpPM
JIATEPATYPHOU pEUM.

OneHka «HEYJOBIETBOPUTENBHO» / «HE 3auTeHo». Marepuan u3naraercs

HEIOCJIeI0BaTEeNIbHO, COMBUMBO, HE MPEACTABIISIET ONPEACIICHHON CUCTEMBI 3HAHUM
o JucuuiuiiHe. He packphIBarOTCs NPUYMHHO-CIEACTBEHHBIE CBS3HM MEKIY
ABJIEHUAMU U coObITUsIMU. He nmpoBoanTces ananus. BeiBoabl 0TCYTCTBYIOT. OTBETHI
Ha JIOTIOJIHUTEJIBHBIE BOIPOCHI OTCYTCTBYIOT. MIMEIOTCA 3aMETHbIE HApYyIICHUS
HOPM JIUTEPATypPHOH peuu.

Bonpocsl kK KOLLIOKBHYMaM

KommokBuym 1. Tema: MukpoOuosorua kKak Hayka. OO0ObeKTbI
MHKPOOHOJIOTHH.

Bormpocs! uisl TMCBMEHHOTO OTBETA:!

[IpenmeTr u 3aga4u MUKPOOMOJIOTHM, €€ OCHOBHBIE pa3fielibl, MECTO U pOjb B
COBpeMEHHOW Ouosiornu. [JlaBHbIE HampaBlIeHUS Pa3BUTHUS COBPEMEHHOM
MUKPOOHOJIOTUH: (PU3HOTIOTHUECKOE, SKOIOTUYECKOE, MOJIEKYIIIPHO-TE€HETUUECKOE.
[TonmoxeHre MUKPOOPTaHU3MOB — 0OBEKTOB MUKPOOHOJIOTHH B KUBOM MPUPOJE.
KosutokBuym 2. Tema: Pa3purne MHKpPOOHOJIOrHYeCKHX MeTOIMK. Poiab
MeTo0B B (hopMUpPOBaAHNM HAYKH. BKi1aJ BBIAAIOIIMXCH YYEHBIX.

Bomnpocs! U1t TMCBMEHHOTO OTBETA:

OTkppiTHE MUKPOOOB, pabOTHI MEPBBIX HCCIEAOBATENEH MUKPOOPraHU3MOB. Jlyu
[lactep u ero Bkimax B pa3Butue. Pobepr Kox u ero 3HaueHue B pa3BUTUU
MUKpoOuoioruu. OCHOBHBIE 3Tallbl pa3BUTUS oOLIeH MUKpoOHoioruu. PaboTsl



C.H.Bunorpaackoro, M. beliepunka, B.JI. OwmenssHCkoro ©  JOpyrux
HCCIIEOBATEIICH.

KosnoxkBuym 3. Tema: CTpoeHne MUKPOOHOI KJIETKH.

Bomnpocs! U1t tTMCEMEHHOTO OTBETA:

[uromia3marnueckass MeMOpaHa: XUMHYECKUWA COCTaB, CTPOEHHE, (YHKIUU.
BuyTpukierounsle MeMOpaHHBIE CTPYKTYphl y OakTepuii M HX (QYHKUIUU.
Knerounass crenka OakTepuil: CTpO€HHME, XHUMHUYECKHH COCTaB, (QyHKUHMH
KJIETOYHOU cTeHKHU. CIM3UCThIE CIIOH, KalcCyJsbl U 4eXJbl y OakTepuil. KryTuku y
OakTepuil pazMepsl, popma, CTPOEHUE, YUCIIO U B3aUMOPACIIONOKEHUE, MEXaHU3M
JBWO)KEHUSL KI'yTUKOB. PuOOCOMBI OakTepuii, UX CTpOEHUE, XUMUYECKUN COCTaB,
byskiuu, cyobenuHuilbl. OCOOCHHOCTH CTPOEHUS SIAEPHBIX DKBUBAJICHTOB Y
Oakrepuii.Cnenuuyeckue  dIJIEMEHTHl TI'eHOMa  OakTepuil —  IUIQ3MHJIBI,
WHCEPLUUOHHBIE 3JIEMEHTBI, TPAHCIIO30HBI. DHAOCHOPHI U JIPYrHE€ IOKOSIIHECS
(dhopMbI OaKTEPHiA.

KonnnoxkBuym 4. Tema: IlonsaTue BuAa, KYJbTYPbl M LITaAMMa OaKTepHil.
OcHOBHBIE OCOOCHHOCTH CHCTEMATHMKM M MIACHTH(PHUKANUM OaKTepuHl Kak
OMOJIOrHYeCKHX 00BEKTOB.

Bomnpocs! U1t TMCBMEHHOTO OTBETA:

OCHOBHBIE TNPUHUUIIBI TAKCOHOMHHM MPOKAPHUOT M €€ MECTO B COBPEMEHHOM
OMOJIOTUYECKOM cHCTeMaTuke. JKoJIoro-gusnonornueckas u (UiIoreHeTuyecKas
cUcTeMaTuka npokapuoT. Ilpu3Haku OakTepuil, y4MThIBa€Mble HPU UX
kinaccudukanuu. [lonarue o Buze, KynpType U mramme Oakrepuil. MonekymsipHo-
TCHETUYECKUE METOJbl HIAeHTU(PUKAIMK OakTepuil. YCTaHOBJICHHWE  BHJIOBOMU
IIPUHALJIEKHOCTH MUKPOOPTIaHU3Ma.

KomiokBuym 5. Tema: OcHOBBI (PM3HOJIOTHM POCTA U KYJbTUBHPOBAHMSA
NPOKapHOT.

Bormpocs! u1si TMCbMEHHOTO OTBETA:!

PocT u pasButue Gakrepuil. MexaHusM nurtanus y Oakrepuil. BoceMb cioco0oB
KU3HU TpokapuoT. [lepuoauyeckoe M HeNpepbhlBHOE KyJIbTUBHpoBaHHWE. Kpupas
pocTa MePUOIMYECKON KYJIbTYphl, 0COOEHHOCTU OTIENbHBIX (pa3. HakomurtenbHbie
KyJIbTYypbl — TPUHLUIN 3JIEKTUBHOCTU. VICTOUHMKM yriiepoja M a3o0Ta,
ucnosb3yemple Oaktepusimu. Hcrounuku cepsl U ¢ocdopa. dDakTopsl pocra:
npoToTpodsl U aykcoTpo(bl. OCHOBHBIE THUIBI CpEl, IPUMEHSIEMBIX B
MHUKpPOOHOJIOTUHM: pacHpelesieHue [0 Ha3HauYeHHI0, COCTaBy, KOHCHCTEHLUHU.
KpuBas pocta nepuoanueckoi KyiabTypbl, 0COOEHHOCTH OTIEIbHBIX (a3. Biusuue
BHEUIHUX (pakTOpoB (TeMmmeparypa, pH u Ap.) Ha KU3HEAEATEIbHOCTh OaKTEpHil.
Metoapl cTepuiaM3aliM: CyXOM JKap, AaBTOKJIIABUPOBAHHE, IACTEpU3ALMS U
TUHJATU3aLH.

KosutoxkBuym 6. Tema: Meradonusm 0akTepuii.

Bomnpocs! st tTMCBMEHHOTO OTBETA:

OHepreTnyeckuii oOMeH y OakTepuii M €ro CBsi3b C KOHCTPYKTUBHBIM. [lyTu
MOJIyYEHHUsI DSHEPruu B aHA’pOOHBIX U a’poOHBIX ycioBusax. CybOctpaTtHoe
dbochopunupoBanue. Ilyte OmOnena-Meliepropa u npyrue HauyaidbHbIE TYTH
aHa’pOOHOro pacileryieHus: yriaeBojoB. [loHsiTHe O OpOXKEHUSX: KOHEUHbIE
IOpPOAYKThI, BUABI OpOXEeHUH (rOMOQEpPMEHTAaTUBHOE, TIeTepO(hEepPMEHTATUBHOE



MOJIOYHOKHCIIBIE, ~ MACISHOKHCIOE M IPOMHOHOBOKUCIOE  OpoxeHwus ). Llukn
TPUKApOOHOBBIX  KHCJIOT,  IEPEHOC  J3JEKTPOHOB M OKHUCIMTEIBbHOE
dbochopmwmpoBanue. Buasl aHa’poOHOTO OBIXaHWSI W €T0  3HAYCHHE.
®dotorpodHbie OakTepud U UX (POTOCHHTETUUYECKUN ammapar, MEeXaHU3M
OakTepHaibHOTO (HOTOCHHTE3a, (DOTOCHUHTE3UPYIOIIUE 3€JIEHbIE W IypILypHbIE
CEepHbIE UM HECEpHbIe OAaKTEpHM, HX XapaKTEPUCTHKA, TOHOPHI BOJAOpOJAA Y
¢dotocunTesupyromux Oaktepuidl. [{nanobakTeprn U OKCUTEHHBIH (HOTOCHHTES.
XeMOoCHHTe3Upyollue OaKTepUHu: OCHOBHBIE TPYIIbl, MEXaHU3M XEMOCHHTE3a Ha
npuMepe OECUBETHBIX  CEpPHBIX W THOHOBBIX Oaktepuil. XKenezobakrepuu:
OCHOBHBIE MPEACTABUTENHN IPYIIIIbI, YEX0JIbYaThie OAaKTEPUH.

KonnoxkBuym 7. Tema: PasnooOpa3ue rpynn rereporpo@HbIX 0aKTepHid.
Borpocs! uisi TMCbMEHHOTO OTBETA:

OcHoBHBIE Tpymibl rerepoTpodHbix Oaktepuil.  CrupajibHble W HM30THYTHIE
O6aktepun. CHUpoXeTbl: OCOOCHHOCTH CTPOEHUS, OCHOBHBIE MPEICTABUTEIH.
Ounym "llpoteobakTepusa" kak Hanbosiee U3yuyeHHas TPyIa MUKPOOPTaHU3MOB,
ceMelCcTBa AHTEpOOaKTEpHil, MCceBAOMOHAN , BUOpHOHOB.Duitym "OupMukyTs",
XapaKTepUCTUKA CTa(PUIOKOKKOB M Oanuiul. AKTUHOMMIIETHl U CXOJIHBIE CHHUMH
OaKTepHUH: CTPOCHHUE KIJIETOK M CHOCOOBI Pa3MHOKEHHUSI, IPAKTUUECKOE 3HAYECHHE.
Pukkercum u xjamuaud - ocobas Tpymma MHUKPOOOB-NApPa3UTOB, MK
Pa3MHOKEHHS.

KonnoxkBuym 8. Tema: IlpeBpamieHue BemecTtB B NpPHUpOAe NPH YYACTHH
MHUKPOOPrann3mMoB. MHoroo0pa3sue MHKPOOPraHM3MOB, Y4YACTBYWIIHMX B
HMKJIaX OMOTeHHBIX 3JIEMEHTOB.

Bormpocs! 1uisi TMCBMEHHOTO OTBETA:!

MuxkpoOHoe pa3niokeHre Kpaxmaia, NeKTHHA U JpyTUux yrieBoaoB. [IpakTuueckoe
3HAa4YEeHHE IMPOLECcCOB. ApoOHOE U aHaIPOOHOE PaA3TIOKEHHE MHUKPOOPTraHHU3MaMH
KJeT4aTku (1esuTio03bl). Bo3Oymutenu mpoueccoB. Poms MHUKpOOpPraHus3moB B
OMOJIOTMYECKOM KpPYroBOpPOTE BEWIECTB B mpupone. KpyroBopoT yriepoaa B
npupoae. ®ukcamuss CO, B mponeccax (OTo- M XeMocHHTe3a. Bblaenenue
YIJIEKUCIIOTHI MPU pacmlane UeIUIIoI03bl U yIeBoaopoaoB. Kpyrosopor azora B
npupoae. AMMOHMUKALMS W MHUKPOOPraHHM3Mbl, €€  BBI3bIBAIOLIHE.
Hutpudukanuyss u BbI3bIBAOIIME €€ MHUKPOOPraHU3Mbl. JleHutpuduxaims.
Muxkpobuosnoruyeckass ¢ukcanus armochepHoro azora. CBOOOAHOKHUBYIIUE
a’poOHbIe M aHadpoOHbIe a30TduKcaTopbl. MHUKPOOHOE OKHCIEHHUE CEPbl U €€
COEIUHEHUH (OTOCUHTE3UPYIOLIUMU U XEMOCHHTE3UPYIOIIMMU OaKTEpUSMHU.
Boccranonenue cynb(haToB MUKpOOPTaHU3MaMU, €T0 MPUYHUHBI U 3HAYCHHUE.
KoniiokBuym 9. Tema: CTpyKTypHBIE U (GyHKuMOHAIBLHBIE
0CO0CHHOCTHOAKTEPHAJILHOM KJIETKHU: TeHeTHYeCKHe TPaHC(hopMalnu.
Bormpocs! u1si TMCbMEHHOTO OTBETA:!

['eHeTnueckue peKkOMOMHALMK y OAKTepUii: MEXAaHU3M BKJIIOYEHHS] T€HETUYECKOrO
Marepuaja B OakTepualibHyl0 Xpomocomy. Tpancdopmaiiusi y OakTepuii: mpupoja
TpaHchopmupyromero (akTopa, MEXaHW3M U 3HAYeHUE TpaHCHOPMALUU.
Tpancaykuust y Oaxrtepuil. Hecneunduueckas u crnenuduyeckas TpaHCTYKIIHS.
Konnbroranus y Oaxtepuii. [lonoBoit dakrop (F- mnmasmuaa), ero nokanauzanus B
OakTepuagIbHON KJIETKE U CBOMCTBA.



Kpurepuu oneHKN KOJJIOKBHYMA:

- OIIEHKAa «OTJIMYHO» BBICTABISIETCS, €CIU CTYACHT JEMOHCTPUPYET
BCECTOPOHHEE, CHCTEMATHYECKOE M NIyOOKOe 3HAaHWE Marepuana, YMEHUe
CBOOOZHO BBIMOJIHATh MPAKTHUECKUE 3aJ]aHUs YMEET CBOOOJHO JIOTUYECKH,
apryMEeHTUPOBAHHO, YETKO M CXaTo U3Jararb OTBETbl HA BOMPOCHI C
MCITI0JIb30BAaHUEM Hay4HOW TEPMHUHOJIOTUU;

- OLEHKa «XOpOLIO» BBICTABISAETCS, €CIM CTYJIEHT IPOJEMOHCTPUPOBAI
XOpOIlIME CHUCTEMAaTHUYECKUE 3HAHMsI MaTepuana, OTBEThl COJEPKAT HEKOTOPYIO
HETOYHOCTh WM HE OTJIMYAIOTCS MOJIHOTOM U3J10KEHUS;

- OLEHKAa «YyJOBJIETBOPHUTEJIBHO» BBICTABIACTCS, €CIM CTYICHT JaeT
HEIOJHbIE OTBETHI Ha BOIPOCHI, JOITYCKAET HETOYHOCTU B (DOPMYJIMPOBKAX;

- OLIEHKa «HEY/IOBJIIETBOPUTEIBHO» BBICTABIAETCSA, €CIM CTYyIEHT He
MOJITOTOBWJICS, HE OTBETWJ Ha BOMNPOCHI WM OTBETWUJ HENPABUIIBHO; IOKA3al
cia0ble 3HaHUA U JOIYCTUI IpyOble OIIMOKU

OrneHouHble CpeacTBa Ui WHBAIMAOB M JIMI] C OTPAaHUYECHHBIMU
BO3MOXXHOCTSIMH ~ 3JIOPOBbSI  BHIOMPAIOTCS € YYETOM WX HHIAWBUIYyaTbHBIX
NCUX0(U3NIECKUX OCOOEHHOCTEM.

— TpH HEOOXOAWMOCTH HWHBAJIWJAM U JIMIAM C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMU ~ 3JIOPOBBSI  MIPENOCTABISACTCS JIOTIOJTHUTEIBLHOE BpeMs IS
TIOJITOTOBKU OTBETA;

— TpU TPOBEACHUM TMPOIEAYPHl OIICHUBAHUS PE3YJIbTaTOB OOyUCHUS
WHBAJUJIOB W  JIUI C  OTPAaHUYCHHBIMH  BO3MOXKHOCTSIMHU  3JI0POBbBS
MpeayCcMaTpUBAETCS MCIIOJIb30BAHUE TEXHUUYECKUX CPEJICTB, HEOOXOAMMBIX UM B
CBSI3M C UX WHANBUIYAJTbHBIMU OCOOCHHOCTSIMU;

— mnpu  HEoOXOmMMOCTH ig  OOydalmmxcsi ¢  OTPaHWYCHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBbsI U WHBAJIUAOB IMPOIEIypa OICHUBAHUS PE3yJIbTAaTOB
00ydYeHUs 10 JUCIUIUIMHE MOXKET IMTPOBOJUTHCS B HECKOJIBKO ITATIOB.

[Ipouemypa omeHWBAHUS pPE3YIbTATOB OOYYCHHS WHBAIWIOB W JIMI] C
OTPaHUYCHHBIMH  BO3MOXXHOCTSIMH ~ 3JI0POBbSl 110 JHCHHMIUIMHE  (MOIYJIIO)
npeIycMaTpuBaeT MpeaocTaBieHne nHpopmaruu B (Gopmax, aJanTHPOBAHHBIX K
OTPaHUYCHUSAM X 3JI0POBBS M BOCIIPHUATHS HHPOPMAIINU:

JIJis vt ¢ HapyIICHUSIMA 3pEHUS:

— B TIEYaTHOM (popMe yBEIMUYEHHBIM MIPUDTOM,

— B (hopMe DJIEKTPOHHOTO JOKYMEHTA,

Jytst vt ¢ HapyIIEHUSIMU CITyXa:

— B TIEYaTHOU (opme,

— B (hOopMe DIEKTPOHHOTO JOKYMEHTA.

J1tst TUTT ¢ HApYIIIEHUSIMA OTIOPHO-/IBUTATEIHPHOTO arapara:

— B [IeUaTHOU opme,

— B (hopMe 3IEKTPOHHOIO JOKYMEHTA,

JlaHHBIA TEepeYeHh MOXET OBbITh KOHKPETH3HUPOBAaH B 3aBUCHMOCTH OT
KOHTUHTEHTa 00yJarOIIUXCsl.



4.2 @oHI OUEHOYHBIX CPEeICTB /IS MNPOBelAeHUS NPOMEKYTOUHOI
aTTecTaluMm.

BOl'lpOCbI AJIH TIOATOTOBKH K IK3aMCEHY

1 Tlpeamer u 3amaud MUKPOOHWOJOTHH, €€ MECTO M pOJIb B COBPEMEHHOM
ounonoruu. {uddepennnannsi MUKpOOHMOIOTUYECKON HAYKH IO LETSIM M 00BEKTaM
uccienoBanusa. OCHOBHBIE pa3/ieibl MUKPOOUOJIOTHH.

2 3agaun  MUKpPOOHMOJOTMYECKOW HAayKU. 3HAYeHHE MHMKPOOUOJIOTMM IS
Pa3BUTHUS (PUBHKO-XUMHUUECKOW OUOJIOTUH, METUIIMHBI U CEJIbCKOTO XO351UCTRA.

3 OrtkpeiTie MHUKpOOOB JleBeHrykoM u pabOThl MEPBBIX HCCIEAOBATENEH
MUKpPOOPTaHU3MOB.

4 Jlyum IlacTtep u ero 3Hau€HUE B PA3BUTUU MUKpoOOHOioruu. Pemienue Bonpoca
0 CaMO3apOXKJICHUU KU3HU. YUEHUE O OPOKEHHH.

5 Pab6ots! [Tactepa mo u3yuenuto 6ose3Helt BuHa U nmuBa. Pa3zpabotka [lactepom
HAYYHBIX TPUHIIMIIOB MPOPUIAKTUKA WHOEKIIMOHHBIX 3a00JI€BaHU.

6 PobGepr Kox u ero 3HadeHue B pa3BUTHU MUKPOOMOJOTHMHU. 3HAUYe€HHUE padoT
P.Koxa 151 pa3BuTHS MUKPOOHOIOTUYECKON TEXHUKH.

7 OcHOBHBIE  JTambl  pa3BUTUS  00mel  MuKpoOuonoruu.  PaGoThl
C.H.Bunorpanckoro, M. beitepunka, B.JI. OwmensHckoro u  JIpyrux
HCCIIEIOBATEIIEH.

8 IulaBHble ~ HampaBii€eHUs  Pa3BUTHS  COBPEMEHHOW  MHUKPOOHMOJIOTHUU:
(U3HOJIOTUYECKOE, IKOIOTHUECKOE, MOJIEKYJIIPHO-T€HETUYECKOE.

9 [IlonoxkeHne MUKPOOPraHM3MOB B XuBOM mpupone. IIpokapuorHeie u
AYKapUOTHBIE MUKPOOPTaHU3MbI; CXOACTBO U OCHOBHBIE Pa3INYMSI.

10 OcHOBHBIE NPUHIMIBI TAKCOHOMHUH IMPOKAPUOT U €€ MECTO B COBPEMEHHOMU
OMOJIOTUYECKOM CHCTEMaTUKe. JKOIOTO-PU3HUO0NoNTHnYecKas U (hUioreHeTuyecKast
CUCTEMATHUKA ITPOKAPHOT.

11 Pa3mepsl u ¢popma 6akTepuanbHbIX KIeToK. OO0Ias xapakTepucTUKa CTPOCHUS
OaKTepUaTbHON KIIETKH.

12 Knerounass crenka Oaktepuii. CTpoeHHe, XUMHUYECKHUH COCTaB, (YHKIUU
KJIETOYHON cTeHkH. bakrepun 6e3 kmetoynoit cteHku: L-popmbl OaxTtepui,
MUKOIUIa3Mbl. CIU3UCTBIE CIIOU, KAlCyJbl U 4eXJbl y OakTepuid. IX XuMuyeckuii
COCTaB U 3HAYCHHUE.

13 Krytuku y Oakrepuil  pasmepsl, ¢Gopma, CTpPOECHHE, YHCIO U
B3aMMOpacIoiokeHre. MexaHu3m JBUKEHUsl KTyTHUKOB. Bopcunku (pumbpun),
UX OTJIMYMS U QYHKIUU.

14 [uroma3zmaruueckass wmemOpana. Ee Xxumudeckuid cocTaB, CTpPOCHHE,
¢byHkiuu. BHyTpHUKIeTOUHBIE MEMOpaHHBIE CTPYKTYpbl Yy OakTepuili U UX

GhyHKIIH.



15 PubGocompl OakTepuil, HX CTPOEHUE, XUMHUYECKMA COCTaB, (DyHKIIHH.
Cybowenuanipl pudocom. [Tommcomer.

16 OcobeHHOCTH CTPOEHUS S/IEPHBIX SKBUBAJIEHTOB y Oaktepuid. bakrepuanbHas
XpomMocoMa U ee crpoeHue. OTIMYMs HyKJICOUAOB OaKTEpHUil OT SAEp DYKapHOT.
[1nazmuapl. UHCEpUMOHHBIE 3JIEMEHTHI U TPAHCIIO30HBI.

17 Dupocnopsl U apyrue mnokosiuecs popmbl Oakrepuil. CTpoeHHE SHAOCTIOP U
nporiecc ux GopMupoBaHus. 3HAYCHUE IHAOCTIOP Y OaKTEPUH.

18 IlpuzHaku 6akTepuii, yduThIBa€MbI€ MPU UX Kiaccudukauuu. [lonsitue o Buze,
KyJIbTYpe U IITaMMe OaKTepuil.

19 MonekyisspHO-T€HETHUECKHE METOABI UACHTUUKALIUH OaKTepuii.
YcraHoBi€HHE BUIOBOW NMPUHAIEKHOCTH MUKPOOPTraHU3Ma.

20 Poct u pa3Butue 6akrepuil. TUBI pa3MHOKEHHUS.

21 Mexanu3m nutanus y O6aktepuii. BHekieTouHOE IepeBapuBaHUE MUTATEIBHBIX
BelmecTB. IIpOHMKHOBEHHE MUTATENbHBIX BEIIECTB 4YEpe3 IUIa3MaTHYeCKyIo
MeMOpaHy.

22 Tunbel NUTaHUS Y MHUKPOOPraHu3MoB. AyToTpodsl U rerepoTpodbl. Turbl
ayrorpogHoro nuranus. @oro- u xemoayToTpodsl. OpraHoTpoPsl U JUTOTPOQHI.
BoceMb crioco0oB KU3HU TPOKAPHOT.

23 Poct um pa3BuTMe MHUKpOOpraHusMoB. llepuoanueckoe W HENpepbIBHOE
KyJIbTUBUPOBAHHE. 3aKOHOMEPHOCTH POCTa YHUCTBIX KyJIbTyp  OakTepuid mpu
NEPUOINYECKOM KylIbTUBUPOBaHUU. KpuBas pocra.

24 KynbTUBUPOBAaHUE MUKPOOPraHu3MoB. HakonurenbHble KynbTypbl. [IpuHUuUN
JIEKTUBHOCTHU. UUCTBIE KyJIBTypbl MUKPOOPTaHU3MOB.

25 Ucrounuku yriepoja, UCIHONb3yeMble Oaktepusimu. [loHsiTHE ChIpbe B
MUKPOOHOIOTUYECKON TPOMBILIUIEHHOCTH.

26 HcrouHHMKM a30THOrO MHTAaHHUS Yy MHKpoopraHu3moB. @DakTopsl pocTa.
[IpotoTpods! u aykcoTpodsl. UcTounuku cepsl u docdopa.

27 OCHOBHBIE TUIIBI CpeJl, IPUMEHSAEMBIX B MUKpoOuosioruu. Pacnpenenenue mo
HA3HAYEHUIO, COCTaBYy, KOHCUCTEHUMU. OCHOBHbIE TPEOOBAHUSI K MUTATEIBHBIM
cpellaM U IPUHIUIIBI KX KOHCTPYHPOBAHUS

28 3aKOHOMEPHOCTM  pOCTa  YHCTBIX  KYJbTYp  MHKPOOPraHU3MOB  IpHU
NEPUOJNYECKOM KYyJIbTUBHpOBaHUU. KpuBasi pocTta mNepUOAMYECKON KYJIbTYPHI,
0COOEHHOCTH OTENIbHBIX (a3.

29 Buusnue BHemHUX (HakTopoB (Temrepatypa, pH u ap.) Ha )KU3HEAEATENHHOCTD
OaxTepHil.

30 Bnusnue Ttemmeparypsl Ha pocT Oaktepuid. Vcmonb3oBaHHE BBICOKHX
TEMIIEpaTyp Ul CTEpUIN3ALA. MeToIbl CTEpUIN3aLUN.

31 Ilacrepuzauuss u  TUHAAIM3aUsA. llpuMeHeHnme B MEOUUMHE H
IIPOMBIIJIEHHOCTH.



32 DHepreTnueckuii OoOMEH y OakTepuili U €ro CBs3b C KOHCTPYKTHBHBIM.
OcCHOBHBIE 3Tallbl PaCIEIUVIEHUS YTIIEBO/IOB.

33 OrtHomenne MUKpOOOB K kuciopoay. [lyTu moixydeHust SHepruu B aHadPOOHBIX
1 a3pOOHBIX YCIOBUSX.

34 Amna’poOHoe pacuierienue yrieBoaoB. CybOctpatHoe QocdopunupoBaHue.
[Iyte OmOpena-Melieprodpa U Jpyrue HayaidbHble IyTH  aHAa3pOOHOIO
pacuieryieHuss  yIJeBOJOB. DHepreTudeckas 3(P(EKTUBHOCTh  aHA’pOOHOIO
pacuIerIeHUs TIIFOKO3bI.

35 llonstue o Opoxenusx. Koneunble mpoaykThl. Buasl  OposkeHHil.
MacisHOKMCI0€ U TPOMMOHOBOKUCIIOE OPOKEHUS.

36 T'omodepmenTaTuBHOE U rerepodepmeHTaTUBHOE OpoxkeHus. x Bo3Oyaureny.
IIpakTnyeckoe NpUMEHEHHE.

37 AspoOHoe pacuiemnyieHne MTUPOBUHOTPATHON KUCIOTHL. LIk TpukapOOHOBBIX
KHCJIOT, TEPEHOC DJIEKTPOHOB U OKHUCIuTenbHOe (ochopunupoBanue. Brixon
SHEPrUuu MpH a3pOOHOM PACILEIIIEHUH YTIIEBOOB.

38 AspoOHoe u aHa3poOHOE JIbIXaHUE Yy MPOKAPUOT. Buabsl aHA3pOOHOIO JIbIXaHUS
U €ro 3Ha4YeHHE.

39 ®otorpodHbie OakTepuu U HX (POTOCHHTETUYECKUHN ammapar. MexaHuszm
OakTepuanibHOrO (hoTocuHTe3a. OTMuus (OTOCUHTE3a OAKTEPHI U paCTEHUH.

40 ®oTOCHUHTE3UpYIOLIME 3€JICHbIE U IypIypHblE CEpHble OaKTepuu, UuX
xapaktepuctuka. (OCOOCHHOCTH CTPOCHHMS, UUTOIUIA3MAaTUYECKUE BKIIOUYCHUS
CEpBI, UX POJIb.

41 dorocuHTE3UpYIOIIUE MypPIYypHbIE HECEPHbIE OAKTEPUM, UX XapaKTEPUCTHUKA.
JloHOPBI BOOpOJa Y (DOTOCHHTE3UPYIOIINX HECEPHBIX OaKTepuil.

42 ®dunym "uanoOakrepun". CTpoeHHME HX KJIETOK U TOJOKEHHE B CHUCTEME
opranu3MoB. OcobeHHocTr (HOTOCHHTE3a y IIMAaHOOAKTEPHUH.

43 XemocuHresupytomue Oakrepun. WX oOCHOBHble Tpymmbl. MexaHusm
xemocuHTe3a. Paborsl C.H.BuHOrpajackoro mo M3y4eHUI0 XEMOCHUHTE3UPYIOLIUX
OaKTepHil.

44 Hurpuduumpyroumme Oakrepun. Paborsr C.H.Bunorpaackoro mno ux
BbIICJICHUIO. 3HAYeHUE HUTPUDUKALIIH.

45 XeMOCHHTE3UPYIOIUE CEepHbIe U THOHOBBIE OakTepuu. VMIX poib B mpupoje u
MEXaHHU3M XEMOCHHTE3A.

46 JKenesoOaktepuu. OCHOBHBIE TPEJICTABUTENW  Tpynmnbl.  Yexosipuarbie
O6aktepun. Pabotet C.H.Bunorpamckoro u H.I'XonmogHoro mno wusyuenuto
Kene300aKTepHid.

47 OcHoBHbIE Tpynmbl TrerepoTpodubix Oakrtepuil.  Crupoxersl. CTpoeHme
COUPOXET M MX OTIMYMA OT Jpyrux Oakrtepuil. OCHOBHBIE NPEACTABUTEIU.
CrimpalnibHble U U30THYThIE OAKTEpUH.



48 ®unym  "lIporeobakrepus" KaKk  HauOoJiee  W3y4y€HHas  rpymnna
MUKpOOpranu3MoB. CeMencTBa 3HTEpOOaKTEpUid, IICEBAOMOHA]] , BAOPHOHOB.

49 O®Ounym "OupMHKYTHI". XapaKTepUCTUKA CTA()UIOKOKKOB U OAIMILIL.

50 OcHoOBHBIE TpyHnbl reTepoTpoPHBIX OakTepuil. AKTUHOMHLETHI U CXOJHbBIE
cHuMu Oaktepun. CTpoeHHE KIETOK M CHOCOOBI Pa3MHOKEHHSI aKTMHOOAKTEpHUH.
IIpakTrueckoe 3HaYeHUE.

51 Pukkercum ® XJaMHAMM - oOco0as rpynmna MUKpoOOoB-mapa3uToB. Lluki
Pa3MHOKEHHS.

52 MukpoOHOe pa3loKeHue Kpaxmajga, IEeKTMHa W JpPyTUX YIJIEBOJOB.
IIpakTyeckoe 3Ha4eHHE MPOLIECCOB.

53 AspoOHOoe U aHa’pOOHOE pa3JIOKEHHE MMKPOOPraHU3MaMM  KJIETYATKU
(memrono3sl). Bo3oymurenu mporneccoB. CKoIb3sIIMe OaKTEPHUU.

54 Ponb MUKpOOPTaHHW3MOB B OMOJIOIMYECKOM KPYyTrOBOPOTE BEIIECTB B MIPUPOJIE.
55 KpyroBopot yraepoma B mpupozae. @ukcammst CO2 B mporeccax ¢Goto- u
XEMOCHHTE3a. BplJeneHne yIIeKHCIOThl IpU  pacnaie LEJUTIOJIO3bl U
YIJIEBOJOPO/IOB.

56 KpyroBopor azora B npupoae. AMMOHU(HUKAUUSA U MHUKPOOPTaHHU3MBI, €€
BBI3BIBAIOIIINE.

57 Hutpudukauuss W BbI3bIBAOIIME €€ MukpoopranusMel. PaGotrer C.H.
Bunorpackoro no BblJeeHHI0 HUTpUpuKaTopoB. Jenurpudukanus

58 Mukpobuonornueckas ¢uxcanus armocepHoro azora. CBOOOJHOKHUBYIIHE
a’poOHbIe U aHa’pOOHbIE a30T(duKcaTopsl. Poib B mpupoze.

59 KnyOeHbkoBble OaKTepuu, HX XapaKTEPUCTHKA, B3aWMOOTHOILEHUS C
pacTeHUusMHU. YAOOpEHUs Ha OCHOBE a30TQPUKCUPYIOIMINX MUKPOOPTaHU3MOB.

60 MukpoOHOE OKHCICHHE CEephl M €€ COCIUHEHUN (POTOCHHTEIUPYIOUUMU U
XEMOCUHTE3UPYIOIUMHU OaKTEPUSIMHU.

61 BoccraHoBieHue cynb(paToB MUKPOOPraHU3MAMHM, €r0 MPUYMHBI U 3HAYEHUE.
KpyroBopoT cepbl B ipupoe.

62 l'enernueckue pekoMOMHaLMM y  Oakrepuil. MexaHuU3M  BKJIIOYEHHUS
TreHEeTHYECKOro MaTeprala B 0akTepHalbHYyI0 XPOMOCOMY.

63 Tpanchopmamuss y  OakTepuil. Oneitel  ['puddurca. [Ipupona
TpaHchopmupylomero (akrtopa M MeEXaHHU3M TpaHChOpMaIH. 3HaueHue
TpaHcpopMaIiu.

64 Tpancnykuuss y  Oaktepud. Hecnmeunduueckas u  cneuuduueckas
TPAHCAYKLUS.

65 Konvproramus y 6akrepuit. [lomosoit ¢pakrop (F- mnazmuna), ero mokanusanus B
OakTepraabHON KJIETKE U CBOMCTBA.

Kpurepnn oneHkn sk3aMeHa:



BricTaBieHue OlIEeHOK Ha 3K3aMEHE OCYLIECTBIISIETCS HA OCHOBE MPUHIIUIIOB
OOBEKTUBHOCTH, CIPABEAJIUBOCTH, BCECTOPOHHETO aHaJM3a YPOBHS 3HAHUM
CTYJICHTOB.

[Ipu BbICTABICHUU OLICHKH 3K3aMEHATOP YUUTHIBACT:
* 3HaHWe (HaKTUYECKOro MaTepuaia IO TporpaMMe, B TOM YHCIIC, 3HAHUE
00s13aTeNTLHOM JIUTEpaTyphl, COBPEMEHHBIX MyOJUKAIMA 1O Mporpamme Kypca, a
TaKXe UCTOPUH HAYKH;
* CTENEHb aKTUBHOCTH CTYJIEHTA HA CEMUHAPCKUX 3aHATHSIX;
* JIOTHKY, CTPYKTYPY, CTHJIb OTBETA; KYJIbTYpy pe4u, MaHepy OOIICHNUS;
* TOTOBHOCTb K JIUCKyCCHUM, AapryMEHTHUPOBAHHOCTb OTBETA; YPOBEHb
CaMOCTOSITEJIbHOTO MBIIUICHUS; YMEHHUE MPUIIOKHUTh TEOPUIO K MPAKTHKE.

OueHKa «OTIIMYHOY.
OueHKa «OTIMYHOY» CTaBUTCA CTYAEHTY, OTBET KOTOPOT'O COACPIKHUT:
* mIyOoKoe 3HaHHE MPOrPAMMHOTO MaTepualia, a Tak’Ke OCHOBHOIO COJICPKaHUS
Y HOBAIIUH JIEKITMOHHOTO Kypca M0 CPaBHEHUIO C yUeOHOU JTUTEpaTypoil;
* 3HAHUE KOHIENTYaJIbHO-MOHATUHHOIO arapara BCero Kypca;
* 3HaHHWE MOHOTpadUUYECKOI JIUTEepaTyphl MO KypCy,
a TaK)Ke CBUJCTEIBCTBYET O CIIOCOOHOCTH:
*  CaMOCTOATEJIbHO KPUTUYECKH OLICHUBAaTh OCHOBHBIE MOJIOKEHUS KypCa;
*  YBS3BIBaTh TEOPUIO C MIPAKTUKOM.
OueHka «OTIMYHO» HE CTaBUTCA B CJIy4YassX OTCYTCTBUSI aKTUBHOIO YYacCTHUs
CTyJeHTa B y4eOHOW paboTe Ha 3aHATUAX, a TAKXKe HEMPaBUJIbHBIX OTBETOB HA
JOTIOJTHUTEIIbHBIE BOITPOCHI MTPETOIaBATES.

O1neHka «XOopouIoy.
O1ieHKa «XOPOII0Y» CTABUTCS CTYACHTY, OTBET KOTOPOTO CBUIETEILCTBYET:
* 0 IIOJIHOM 3HAaHUU MaTrepuaia Mo NporpamMmme;
* 0 3HAaHWM PEKOMEHJIOBAHHOM JIUTEPATYPHI,
* a TakXKe COJCPXKHUT B II€JIOM IMPaBWIbHOE, HO HE BCErJa TOYHOE H
apryMEHTHPOBAHHOE U3JI0’KEHHUE MaTepuara.
OneHka «XOpOIIO» HE CTAaBUTCS B ClIydae OTCYTCTBUS y CTYICHTAa NOHUMAaHUS
M3JIaraeéMoro OTBETA.

OneHKa «yZA0BIETBOPUTEIBHOY.
OueHka «yJOBJIETBOPUTEIBHO» CTABUTCS CTYJIEHTY, OTBET KOTOPOTO COJIEPHKUT:
* [IOBEPXHOCTHBIE 3HAHHS BAXKHEHIIMX pPAa3JEJIOB MPOrpaMMbl U COACPIKAHUS
JEKIIMOHHOTO Kypca;
* 3aTpyJHEHHUs] C MCIOJIB30BAHUEM  HAyYHO-TIOHATUMHOTO  ammapara H
TEPMHUHOJIOTHUU KYypCa;
* CTpPEMJICHHUE JIOTUYECKHU UYETKO MOCTPOUTHh OTBET, a TAK)KE CBUJICTEILCTBYET O
BO3MO>KHOCTH TMOCJIEYIONIETO 00YUYEHUSsL.

O1neHKa «HEYAOBIECTBOPUTEILHOY.

OneHka  «HEYJOBJICTBOPUTEIIBHO»  CTAaBUTCS  CTYJIEHTY, HUMEIIIEMY
CYILIECTBEHHbIE MPOOETHI B 3HAHMM OCHOBHOTO MaTepuaia Mo MporpaMmme, a Takxke
JIOTYCTUBIIIEMY MPUHIMITHAIIbHBIE OIIMOKU MPHU U3JI0KEHUU MaTepuara.

OneHouHble CpeacTBa Ul WHBAIMAOB M JIMI] C OrPAaHHUYCHHBIMU
BO3MOXXHOCTSIMUA  3JIOPOBbSI  BBIOMPAIOTCS C YYETOM UX HHIUBUAYaIbHBIX
NCUXO(PU3UIECKUX OCOOCHHOCTEH.



— T1pU HEOOXOAMMOCTH HWHBaJUAaM U JUIAM C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH ~ 3/I0POBbSl  NPEAOCTABIISIETCSl  JIONOJHUTEIBHOE BpeMs s
MOJITOTOBKU OTBETA HA DK3aMEHE;

— TpU TPOBEACHUU TPOIEAYpPbl OIEHUBAHHUS pE3YJIbTaTOB OOydeHUs
WHBAIMJIOB M  JIMI] C  OrPAaHUYCHHBIMH  BO3MOXHOCTSMHU  37I0POBBS
peIyCMaTPUBAETCS HCIIOJIBb30BaHNE TEXHUYECKUX CPEICTB, HEOOXOAUMBIX MM B
CBSI3U C MX WHANBHUIYAIbHBIMI 0COOCHHOCTSIMH;

— TpH  HEOOXOAMMOCTH Uil  OOydarommxcs ¢  OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMU 3JIOPOBbSI MU MHBAJIMJAOB IMpPOLIEIypa OLICHUBAHUS PE3yJIbTAaTOB
oOy4YeHHs M0 AUCIUIUIMHE MOXKET IMTPOBOJUTHCSI B HECKOJIBKO ITATOB.

[Tpouenypa olieHHBaHUSI pe3yJbTaTOB OOYYEHHUS HWHBAJIMIOB M JIML[ C
OTPAaHUYEHHBIMU  BO3MOKHOCTSIMH ~ 3/I0pOBbSl 1O  JUCUUIUIMHE  (MOJYJIIO)
npeaycMaTpuBaeT MpenocTaBieHne uHpopMaluu B Gopmax, aJanTUPOBAHHBIX K
OTPAaHUYECHUSM UX 3[I0POBbS U BOCIIPHUATHS UH(POPMALIUU:

JUjig au1l ¢ HapyIIeHUSMU 3pEHUS:

— B IIEYAaTHOM (popMe yBEIMUYEHHBIM HIPUDTOM,

— B (hopMe 3IEKTPOHHOIO JOKYMEHTA.

J1Jis U1 ¢ HApyIICHUSIMH CITyXa:

— B [IeUaTHOM dopme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMUA OTIOPHO-JIBUTATEIHHOTO armnapara:

— B IeUaTHOM opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepedYeHb MOXET OBbITh KOHKPETHU3UPOBAH B 3aBUCHMOCTH OT
KOHTHHTE€HTa 00yJarOIIIXCsl.

5. IlepeyeHb OCHOBHON M [JAONOJHHUTEJBLHOM Y4YeOHOHM JMTEpPaTyphl,
He00X0AUMOH /1JIsl OCBOCHM S AMCIHUILIUHBI (MOIYJIs).

5.1 OcHoBHasl UTEpaTypa:

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

st 6akanaBpuara u maructpatypsl / A. U. Herpycos, 1. b. KoroBa. — M. :
M3narensctBo FOpaiit, 2017. — 333 ¢. — (Cepus : bakamaBp u Maructp.
AKageMuyecKui KypC). — ISBN 978-5-534-03805-7.https://biblio-

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

2 Herpycos, A. 1. MukpoOuosorus: Teopusi ¥ IpakThka B 2 4. Yacts 2 : yueOHUK
s OakanaBpuata W maructparypsl / A. W. Herpycos, M. b. KotoBa. — M. :
M3parensctBo FOpaiit, 2017. — 312 c¢. — (Cepus : bakamaBp u Maructp.
AkaneMuueckuit KypC). — ISBN 978-5-534-03806-4.https://biblio-
online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

3 EmueB, BceBonox TuxonoBuu.Mukpoouonorus [Tekct] : yd4eOHUK ISt
6akamnaspoB / B. T. Emuies, E. H. Mumyctus. - 8-¢ u3a., ucnp. u gom. - Mocksa :
FOpaiit, 2014. - 445 c. : un. - (bakanaBp. YrmiyOieHHbIH Kypc). - bubmmorp.: c. 427.
- ISBN 9785991630191 : 596.42.



https://biblio-online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF
https://biblio-online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF
https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2
https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

s ocBOEGHUSI NUCHUIUIMHBI MHBAIMAAMHU U JIMIIAMUA C OTPAaHUYCHHBIMHU
BO3MOKHOCTSIMH 3/I0POBBSI UMEIOTCSI U3JaHUS B AJICKTPOHHOM BHJI€ B DJIEKTPOHHO-
OoubmmoTeuHbIx cucreMax «Jlaub» u «tOpaiT».

5.2 /lonosiHUTEILHAS JIMTEPATYypa:
1 Wsmuna, Wpuna Bopucosna. Bosbumoi mnpaktukym "Mukpobunonorms"
[Texcr] : ydyeOHOoe mocoOue st ctyneHToB By30B / WM. b. MBmuua. - CaHkT-
[TerepOypr : Ilpocnexkt Hayku, 2014. - 108 c. : wi. - bubnauorp. B KoHIE 3a7a4. -
bubnuorp.: ¢. 92-94. - ISBN 9785903090976 : 521.50.
2 3rw3uHa, O.B. OO6mas mukpoOuonorus : naboparopubii npaktukym / O.B.
3to3uHa ; MuHuCTEpcTBO 00pasoBaHusi W Hayku Poccuiickoit deneparum,
®denepaibHOE TOCYIJAPCTBEHHOE OIOIKETHOE O00pa30oBaTelIbHOE yUpEKIACHHUE
BbICIIEr0 TpodeccuoHanbHOro oOpa3zoBaHus «TaMOOBCKMIT TroCyaapCTBEHHBIM
TeXHUYECKUN yHHUBEpcHUTeT». - TamOoB : M3marensctBo PI'BOY BIIO «TI' TV,
2015. - 82 c. : un. - bubmn. B kH. - ISBN 978-5-8265-1431-3 ; To ke [ DneKTpOHHBIN
pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=445121 (29.03.2017).
3 Dxkomorus MUKpOOpraHu3MoB [ TekcT] : yueOHUK /it 6aKanaBpoB : yY4eOHUK IS
CTYACHTOB  YHHUBEPCUTETOB, oOydatrouuxca 1o crneuransHoctd 012400
"Mukpobuosnorusa" W JIpyruM OHOJOTUYECKHM croeruanbHocTsM / [A. W
Hetpycos, E. A. bonu-OcMmonosckas, B. M. ['opiienko u ap.] ; mox obur. pen. A. U.
Hetpycoma. - 2-¢ u3a. - Mocksa : Opaiit, 2015. - 267 c. : un. - (bakamagp.
ba3oBsIii Kypc). - ABTOpHI yKa3aHbl HA 000pPOTE THUT. JI. - bUOIMOrp. B KOHIIE TJaB. -
ISBN 9785991627344 : 266.75.
4 CoBpemenHasi Mukpoouosorus. [Ipokapuots! : [yuebHoe mocodue] : B 2 1. T.
1 / mox pen. 178 Jlenrenepa, I'. JIpesca, I'. [llnerens ; nep. ¢ anrn. 1. A. bepra u np.
nox pea. A. Y. Herpycosa u T. C. Unbunoii ; [C. Aaxes u Ap.]. - M. : Mup, 2005. -
654 c., [8] 1. un. - (Jlyummii 3apy0OexxHbIil yaeOHUK). - bubmuorp. B KoHIIE I7iaB. -
ISBN 503003707. - ISBN 5030037063. - ISBN 3131084111 : 1415 p. 70 k.
5 CoBpemenHast Mukpoouosorus. [IpokaproTtsl : [yueOHOEe mmocobue] : B 2 T.
T. 2 / mox pen. 178 Jlenrenepa, I'. Jlpesca, I'. lllnerens ; mep. ¢ anmn. U. B.
Andeposoii, A. B. Jlebenunckoro u K. JI. Tapacosa nox pen. A. U. Herpycosa ;
[A. Byt u ap.]. - M. : Mup, 2005. - 493 c., [12] 1. un. - (JIyumuii 3apyOexHbIit
yueOHuK). - bubmuorp. B konue rmas. - ISBN 50300370X. - ISBN 5030037063. -
ISBN 3131084111.

5.3. [lepuoguueckue U3IaHus:

No [leproanu Mecto
. HOCTb 3a Kakue Troibl | XpaHEH
n/ | Ha3Banue uzmanus
n BbIXOZla (B | XpaHUTCS usi
Tof1)
1 | MukpoGuonorus 6 1944-2016 93
2 | Bectnuk MI'Y. Cepusi: buonorus 4 1956-1983, 43




1987-2016
4 Knunnueckas U nabopaTtopHas 12 2001-2016 s
JIMarHOCTHKA
5 | Mukonorus ¥ pUTONATOIOTUS 6 2001-2016 u3
6 | MukpoOHOoJIOTHYECKUH KypHAII 6 1987-2016 93
7 | MonekynsipHast OMoJiorHst 6 1978-2016 93
8 | buorexHonorus 6 1996-2016 u3
N3Bectus PAH Cepusi: 1936, 1944-
9 6 q/3
buonornueckas 2013
10 [TpuknagHas OMOXUMMUS n 1968-2016 0
MHUKpPOOHOJIOTHUS
buonorus. PedepatuBHbiil KypHaIL.
11 BUHUTI 1970-2013 3an P2K

6. Ilepeuenn pecypcoB HH(OPMANUOHHO-TEJTEKOMMYHUKAIIMOHHO CeTH
«HTepHET», HEOOXOTUMBIX /IJIS OCBOEHUSI AU CUMILJIMHBI (MOIYJIst).
1 www.kubsu.ru - odunuansabiii  cailt KyOGaHCKOro rocyaapCTBEHHOTO

YHUBEPCUTETA;

2 http://www.biorosinfo.ru/ - odunuanbHblii calT 00IIeCTBa OMOTEXHOJIOTOB
Poccun nmenu 10.A. OBunHHMKOBA
3 http://www.cbio.ru/ - uaTepHET-)XypHal "Kommepueckas OnoTexHojorus'";

4 http://www.genetika.ru/journal/ -  oduUMaNBHBIA  callT  KypHaia
"buorexuojorus";
5 http://www.ibp-ran.ru/main.php - oduIHAIBHBIA  CaWT  HWHCTUTYyTa

OHOJIOTUYECKOT0 MPUOOPOCTPOCHHUSI C OMBITHBIM MTpon3BoicTBOM PAH;
6 http://www.genetika.ru/ - odummansabiii caiit OI'YII [ocymapcTBeHHBIIM

Hay4YHO-UCCJIEA0BATEIbCKOTO HWHCTUTYTa T'€HETHKUA U CEJIEKLIHMH MPOMBIIIIIEHHBIX
MUKpoopranu3moB (Mocksa)

7 OnexTpoHHas OoubmmoreyHas cucrema eLIBRARY.RU
(http://www.elibrary.ru)
8 DnexkTpoHHas OubIMoTeYHast cucrema W3/1aTeIbCTBA "Jlanp"

http://e.lanbook.com

7. Meroauvyeckue YKa3aHUSA A OO0y4alIIMXCA 1O OCBOCHHIO
AUCHMILIAHBI .

Jleknusa:

PaGora Ha Jexkuuu SBISIETCS OYEHb BAXHBIM BHUIOM CTYACHYECKOM
NEATENbHOCTH JUIsl U3yUYEHHS TUCUUILIMHBL, T.K. Ha JEKIUU MPOUCXOAUT HE TOJIBKO
COOOIIeHNE HOBBIX 3HAHWM, HO M CHCTeMaTu3aius U 00O0OIeHNE HAKOIUICHHBIX
3HaHWKM, (OPMHUpPOBAHWE HA UX OCHOBE WICHHBIX B3MIOB, YOCKICHUH,
MHUPOBO33PEHUS, PA3BUTHE IMO3HABATEIBHBIX U MNPO(ECCHOHATBHBIX HHTEPECOB.
JlekTop OpUEHTHUPYET CTYJICHTOB B yueOHOM marepuaiie. Kparkue 3anucu jgexiuit
(KOHCTIEKTUPOBAHUE) IOMOTAET YCBOUTH MaTepHal.



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/

Hamucanne KOHCmEKTa JIEKIMI: KpaTKO, CXEMAaTU4YHO, TOCIEI0BaTEIbHO
(UKCUpOBaTh OCHOBHBIC TIOJIOKEHHUS, BBIBOJBI, (HOPMYIUPOBKH, OOO0OIICHNUS,
MOMEUYaTh BaXKHBIC MBICIIH, BBIJCIATh KIIOUEBBIE CJIOBa, TepMHUHBI. KOHCTEKT
Jydille TOJpa3leisiTh Ha IMYHKThI, mnaparpadsl, coOmrojasi KpacHyl CTpPOKY.
[IpuHnMnUanbHBIE MecTa, oOmpeAeneHus, (GOpMyJbl CIEIYyeT COMPOBOXKAATH
3aMEUAHMSMH: «BAXKHO», «0OCO00 BaXXHO», «XOPOIIO 3alOMHUTBHY» M T.I. WIH
MOYEpKUBaTh KpacHo pyukoil. llenecoobpa3Ho pa3zpaborath COOCTBEHHYIO
CHUMBOJIKY, COKpAIIEHUsI CIIOB, YTO TO3BOJUT CKOHIIEHTPUPOBATh BHUMAaHHE Ha
BaXHBIX CBeACHUAX. [IpocnymnBanue U 3amucCh JEKIUU MOXXHO MPOU3BOIUTH MPH
MIOMOIIIA COBPEMEHHBIX YCTPOUCTB (AuKTO(OH, HOYTOYK, HeTOYK U T.1.). PaGoras
HaJl KOHCTICKTOM JICKIIMH, BCET/a CIEAYET UCIOIb30BaTh HE TOJIBKO YUYECOHHUK, HO U
Ty JUTEPaTypy, KOTOPYIO JOIMOJHUTEIHFHO PEKOMEHIOBAJ JIEKTOP, B TOM YHCIE
MEePUOUYECKUE W3/IaHUS COOTBETCTBYIONIECH HampaBieHHOCTH. [lo pesympTatam
paboThl ¢ KOHCHEKTOM JIEKIIMH CJeAyeT OOO3HAYUTh BOIPOCHI, TEPMHHBI,
MaTepuall, KOTOPhIH BBI3BIBACT TPYAHOCTH, IOMETUTH U TIOTIBITATHCS HAUTH OTBET B
peKoMeHayeMon nuTepatype. Ecium caMoCToATeNnbHO He yaaeTcsl pa3oOparbes B
MaTepuane, HeoOXoaumMo cQOopMyIHpOBaTh BOMPOC W 3aJaTh MpENojaBaTeiio Ha
KOHCYJbTAIlMM, Ha TMPAKTHYECKOM 3aHSITHH, Ha OOMIEHWH B KOHTAKTHBIC YacCHI.
JIGKIIMOHHBIA MaTepuan sBISETCS 0a30BBIM, C KOTOPOro HEOOXOJMMO HadaTh
OCBOCHHE COOTBETCTBYIOILIETO pa3/ielia Win TeMbl. [[1aH MoAroTOBKY K JIEKIIUU:

. O3HAKOMUTBCS C TEMOU JIEKLIIUH

. 03HAKOMUTBCS C IPEITI0KEHHBIMU BOIIPOCAMU
. M3Y4YUTh COOTBETCTBYIOIINI MaTepuall

. O3HAKOMUTBCSI C JIUTEPATYypOU MO TEME

JlabopaTopHbie padoThI

B npoiiecce noaroToBku k 1abopaTopHOi pabOTEeHE00X0AUMO 03HAKOMUTHCS
c pabouell mHpoOrpaMMoil JUCUMIUIMHBI, TEMaMHU U IUIaHAMHU J1a0OPATOPHBIX
3aHATHH, yaeass oco0oe BHUMaHHUE LENIM M 3a7ayaM, CTPYKTYPE U COAEP>KaHUIO
JUCIUIUIMHBI, MPOBECTH aHAIM3 OCHOBHOW Y4Y€OHOW JHUTEepaTyphl, MOCIE Yero
paboTaTh € PEKOMEHJOBAHHOW JIOMOJHUTEIbHON nuTeparypoil. Ilpu ycTHOM
BBICTYIUJICHUM IO KOHTPOJBHBIM BOMNpPOCaM JIA0OPATOPHOTO 3aHATHUSA HYKHO
u3naratb (He YWTaTh) Marephall BBICTYIUIGHHS cBoOogHO. HeobOxomumo
KOHIICHTPUPOBAaTh CBOE€ BHHMAaHHE HAa TOM, YTO BBICTYIUICHHE OOpalleHO K
ayIMTOPHUH, a HE K TIPETOaBaTelto, T.K. 3TO 3HAUUMBII aceKT MPo(eCCHOHATBHBIX
xoMreTeHIIMM. [lo OKOHUaHUM J1aOOPATOPHOTO 3aHATHS CIEAyeT MOBTOPUTH
BBIBOJIbI, CKOHCTPYHPOBAHHBIE B XOJI€ YCTHOIO ONpOCA, MPOCIEIUB JIOTUKY HX
IIOCTPOEHHUSI, OTMETUB IOJIOKEHUS, JEXKAIIUE B UX OCHOBE. {11 3TOro B TeUeHHE
ompoca Jpyrux ydauxcs cleQyeT Jenarb NOMeTKH. bonee Toro, B ciydae
HETOYHOCTE ¢ (WJIM) HEMOHMMAHUS KaKoro-aubo BOMpoca MPONJEHHOIO
MaTtepuaia cieayeT oOpaTUThCS K IMpenojaBaTelto i MOIy4YeHUs: HEOOXOqUMOM
KOHCYJbTAallMd W pa3bACHEHMs] BO3HUKIIEW curyanuu. (CxemMa MOATOTOBKH K
71a00paTOPHBIM pabOTaM:

® (03HAKOMHTBCS C TEMOM, LEbIO U 3a/1a4aMH padOThI



® PacCMOTPETh MPEAIOKEHHBIE BOPOCHI
® U3y4WUTh JICKIMOHHBIA Marepuas, OCHOBHYI) U JIOMOJHHUTEIbHYIO

JUTEpaTypy
® (03HAaKOMUTBCA C NMPAKTUYECKUMU 3aJaHUSAMHU U XOJOM UX BBIIIOJIHEHUS

® (03HAKOMHTHCS C 000PYIOBAaHUEM 3aHATHUS

® BBINIOJIHUTD 33/IaHUSI B COOTBETCTBUHU C XOI0M pabOThI

® [HUCbMEHHO 0()OPMUTH BBHITIOJIHEHHYIO padoTy

® [IOABECTHU UTOT U CAENATh CTPYKTYPUPOBAHHBIE BBIBOJBI

CamocTrosiTesibHasA padoTa
CamocrosTenbHass paboTa CTYIEHTOB JUCHUIUIMHE OCYIIECTBIAETCS C

[EeNbI0 YIITyOJIeHHs, paCIIMPEeHUs], CUCTEMATH3allud U 3aKPEIJICHUs! TOy4YEeHHbIX
TEOPETUUECKUX 3HAHUHU, (POPMHUPOBAHUS YMEHUHN UCIOJIB30BAaTh JOKYMEHTAIUIO U
CHEUUAIIBHYIO  JIUTEpaTypy, pa3BUTHUS I[O3HABATEIbHBIX CIOCOOHOCTEH H
aKTUBHOCTH, a Takke (OPMHPOBAHUS  CAMOCTOSTEIHHOTO  MBIIUICHHUS,
CIIOCOOHOCTEN K CaMOpa3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOpeaIu3allui,
pPa3BUTHUSL HCCIENOBATENbCKUX yMeHUW. [lepen BBIMONIHEHHEM CaMOCTOSTEIBbHOU
paboThl HEOOXOIMMO YETKO MOHUMATH 1IeJIU U 3a]1a4ul pabOThI, CPOKHU BBITIOJTHEHUS,
OpUEHTUPOBOYHBIA OOBEM, OCHOBHBIE TpEOOBaHUS K pe3ylbTaTam padoThl,
KpUTepUH OIIEHKM. Bo BpeMs BBIIIOJHEHUS CaMOCTOSTEIBHONM  paboOThI
npernojiaBaresib  MOXET MPOBOJAUTh KOHCYJIbTallMU. KOHTpPOIL pe3ysbTaToB
CaMOCTOSTENLHON pabOThl CTYAEHTOB MOXET OCYIIECTBISTHCS B MHCHMEHHOM,
YCTHOW WIIM CMEIIaHHOM QopMme, ¢ MPEeACTaBICHUEM NPOAYKTa TBOPUYECKOM
JeSTENBHOCTH CTy/ieHTa. B kauecTBe (HopM ¥ METOZ0B KOHTPOJISI CAMOCTOSITENILHOM
paboThl  CTYJCHTOB MOTYT OBITh HCIOJb30BaHBl CEMHHAPCKHE 3aHSTHS,
KOJUIOKBUYMBI, 3a4€Thl, TECTUPOBAHUE, CAMOOTUYETHI, KOHTPOJIbHBIE PAOOTHI U JIp.
KpurepusiMmu omieHKH pe3yibTaTOB CaMOCTOSITEIBHONU PabOThI CTYJCHTA SIBIISIOTCS:
YpPOBEHb OCBOEHHUS CTYJICHTOM Yy4eOHOro MaTepualia, yMEHHUsA CTyJeHTa
WCIIOIb30BATh TEOPETUUYECKUE 3HAHUS TPU BBIMNOJHEHUM WHAWBUIYATbHBIX
3aanuii; CcHOPMUPOBAHHOCTH OOIIEYYeOHBIX YMEHHM; OOOCHOBAaHHOCTh U
YETKOCTh WBJIOKEHUS OTBeTa; odopMieHue marepuaia B COOTBETCTBUU C
TpeboBaHusiMu. [11aH MOATOTOBKHU:

® H3y4YHUTh COOTBETCTBYIOUIMHI JEKIIMOHHBIN MaTeprall

® K3y4YUTh OCHOBHYIO JIUTEPATYPy MO TEME

® H3y4YWUTh JONOIHUTEIBHYIO JIUTEPATYPY MO TEME

¢ 0hOpMHTH BBITIOJIHEHHYIO pPabOTy TMCBMEHHO WM B BHJC

MIPE3EHTAlMU B 3aBUCUMOCTH OT 3aJIaHHs
® cleaTh CTPYKTYPUPOBAHHBIEC BHIBO/IBI.

IToaroroBka K 3K3aMeHy

[Ipy moaroTroBke K DJK3aMEHY HEOOXOAMMO OpPHUEHTHPOBATHCS Ha
KOHCIIEKTBI JICKIIMH, pabodyro MporpaMmy JTUCIUIUTMHBI, HOPMATUBHYIO, YICOHYIO
1 peKOMEHAyeMyIo uTepaTypy. OCHOBHOE B MOJIOTOBKE K CJlaye€ dK3aMeHa - 3TO



MOBTOPEHHE BCEro Marepuajia JUCHMIUIUHBL, MO0 KOTOPOMY HEOOXOIMMO ClIaBaTh
sk3aMmeH. [lpu moaroroBke K caaue 3K3aMeHa Bechb 00beM paboOThl HYKHO
pacnpenenasiTh pPaBHOMEPHO MO  JHAM, OTBEIEHHBIM JUIsl  IOJITOTOBKH,
KOHTPOJIMPOBATh KaK/IbId JE€Hb BBINOJIHEHUE HaME4YeHHOM palboTel. B mepuon
MOJATOTOBKM K DJK3aMEHY CTYAEHT BHOBb OOpamaercss K YXe€ H3YYEHHOMY
(npoiineHHoMy) yueOHOMY Matepuany. [loarotoBka BkiIrO4aeT B ceOsd Tpu 3Tama:
caMoCTOsITeNbHAsl paboTa B TEYEHHE CEMECTPA; HEMOCPEICTBEHHAs MOJrOTOBKA B
IHY, TPEIUIECTBYIOIINE HK3aMEHY MO TeEMaM Kypca; MOArOTOBKAa K OTBETY Ha
3aJaHus, coepxkamuecs B Omierax. OK3aMeH MpPOBOJUTCS MO Ouieram,
OXBaTBIBAIOIIMM BECh NPOWJCHHBIM MaTepuan JUCUUIUIMHBI, BKJIKOYas BOIPOCHI,
OTBEJICHHBIE JIJI1 CAMOCTOSITENIBHOTO U3y4eHHUs. /{7151 yCIIeHOM c1auu yKa3aHHBIE B
paboueil mporpamme (GopMUpYyEMble KOMIIETEHLMH B pPE3YyJlbTaTeé OCBOCHUS
JUCLUIUIMHBI JOJDKHBI OBITh MPOAEMOHCTPUPOBAHBI; TOTOBUTBCA K 3K3aMEHY
HEOOXOJMMO HAUYMHATh C IEPBOH JIEKIIMH U TIEPBOrO CEMHUHApA.

IoaroroBka npe3eHTanMii:

® 3HAKOMUTBCS C TEMOM, LIENbIO U 3ajauaMHU

® COCTaBUTHh IUIAH I[IPE3EHTALUHU COIJIACHO OCBOEHHOMY TEOPETUUYECKOMY
Marepuaity

® [POM3BECTH MOUCK B JICKIMOHHOM MaTepualie, OCHOBHOW U JOMOJHUTEIbHON
auTeparype (HakTHIecKoro MaTepuasa mo TemMe

® [POM3BECTH MOUCK WUTKOCTPATUBHOIO Marepuala B CETH "MHTEPHET"

® COCTaBUThH MPE3EHTAIMIO MPU MOMOIIM crienuanuupoBaHHoro [0

® COCTaBUTH JIOKJIA]] [10 WLIFOCTPATUBHOMY MaTepHaly Mpe3eHTaAlUN

® OTpeneTUpoOBaTh MPE3CHTAIMIO TIEPE]T cllaueit

KonnoxkBuymsbl:
® 03HAaKOMHTBCS C TEMOW U BOMPOCAMU KOJJIOKBHYMA
® K3yYUTh JICKIIMOHHBIA MaTepua
® U3y4YUTh OCHOBHYIO JJUTEPATYpPy IO TEME
® U3YYUTb JIONOJHUTEIIBHYIO JIUTEPATYPY MO TEME
® HamucaTh OTBET Ha MPEAJIOKEHHBIN BOMPOC
® 00BeM MHCHBMEHHOTO OTBETa OT 3 10 4 CTpaHUIl, BpeMs BBINOJHEHHUS 10 90
MUHYT

B ocBoeHMM IUCHUIUIMHBI WHBAJIUIAMU M JIMIIAMA C OTPaHUYCHHBIMU
BO3MOXXHOCTSMU3IOPOBBSI OOJBIIOE 3HAUCHUE MMEET WHAMBHIyallbHAas ydeOHas
paboTa (KOHCYJIbTAIUN) — JOMOJIHUTEIIBHOE pa3bsCHEHUE YUYEOHOTO MaTeprara.

NuauBrayanbHble  KOHCYJNBTAllMU MO  TPEAMETY SIBJISIIOTCS — Ba)KHBIM
(bakTopoM, CrMOCOOCTBYIOIIUMHUHAUBUAYATU3AMA OOyYeHUsI W yCTaHOBIICHUIO
BOCITUTATEILHOTO KOHTAKTa MEXIYIpernogaBaTesieM U 00y4JaromuMcs HHBAIHIOM
WJIH JIAIIOM C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH3I0POBbSI.



8. IlepeueHbr HMH(POPMALMOHHBIX TEXHOJOIHMH,

HCNOJIb3yeMbIX MPH

OCYLLIeCTBJICHUM 00pa30BaTeIbHOIO MpoLecca 1o AUCHUIIHHE (MOAYJII0).
8.1 Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOI M.
— KoHCYyIIbTMpOBaHUE TOCPEACTBOM JIEKTPOHHOM MTOYTHI.

—  Hcnonw3oBanue

SJICKTPOHHBIX Hpe3CHTaHI/II>'I Inpu IMPOBCACHU U

7a00pATOPHBIX 3AHSATHUH.

— I'pynnupoBka HHGPOPMALMOHHBIX TMOTOKOB M 0OMEH uH(poOpMaluen
OCPEJICTBOM MECCEHKEPOB.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOI0 O00ecIeYeHM .

No Ne norosopa [TepeyeHb JIMIIEH3NOHHOTO MTPOTPAMMHOTO 00ECTICUCHHUS
n/
i
1. | Ne73-AD®/223-D3/2018
Cornamenue Microsoft
ESS 72569510 Microsoft Windows &, 10
2. | Ne73-AD®D/223-D3/2018
Cornamenue Microsoft
ESS 72569510 Microsoft Office Professional Plus
3. Hor. Ne344/145 ot [IpenocTaBneHre HEUCKITIOUNTEIBHBIX UMYILIECTBEHHBIX IIPAB
28.06.2018 Ha MCIIOJIb30BAHUE IMPOrPAMMHOTO 00eCeUeHHs
«AHTHIUIATHAT) HA OJIUH TOJ|
4. | Konrpakt Ne74-AD®/44- | beccpounasnuueHsusHa 25 nonp3zoBareneil: StatSoft Statistica
®3/2017 ot 05.12.2017 Ultimate Academic for Windows 10 Russian/13 English
CereBasiBepcusi (Concurrent User)
8.311epeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:
— «Koncynprant [Lirocy,
— «["apanmy.
9. MarepuajibHO-TeXHH4YecKasi 0a3a, HeoOXoAuMAasl /ISl OCYLIEeCTBJICHUS
00pa30BaTeJILHOrONPOLECcca Mo AUCIUIIMHE (MOTYJII0).

MaTepI/IaJIBHO-TGXHI/ILIGCKOC obecrieueHne JUCHHUITIINHBI

Nel Bup pabor
(MOTyIIs) M1 OCHAIIIEHHOCTD
1 | JlekuuoHusie Aymutopun 422, 425, OCHalleHHbIE NPE3EHTALHMOHHOM
3aHATHS TEXHUKOM  (NIPOEKTOp, DKpPaH, KOMITbIOTEP/HOYTOYK,
ayIMOCHUCTEMa) W COOTBETCTBYIOIIUM IPOTPAMMHBIM
obecneuenuem (110).
2 | JJabopartopHbie Aymutopusi 412 ocHallleHHasT —~ MHUKPOOHMOJIOTHUYECKUM
3aHSTUA 00opyIoBaHHEM (GaxTepuosnorusi), MIPE3CHTALMOHHON
TEXHUKOM  (MIPOEKTOp, OKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM  TiporpaMMHbIM  obecrnieuenrem  (T10),
HEOOXOIMMBIM JTA00PaTOPHBIM 000PYIOBAHUEM.
3 | I'pynmnoBslie Aymutopus 410, (kabuner)
(MHIUBUIY THHBI
€) KOHCYJIbTaIlu1
4 | Texymmi Aymuropus 412, 419.
KOHTPOJIb,

IPOMEXKYTOUHAS




aTTecTanus

CaMmocTosTepHa
a1 paboTa

Kabuner nns camocrostenbHOM paboTsl 437, OCHAILIEHHBIN
KOMITBIOTEPHOW TEXHUKOW C BO3MOMXHOCTBIO MOAKIOUCHUS
K cetu «VHTepHET», IPOrpaMMON IKPAHHOTO YBEIUYCHUS U
oOecreyeHHbIN JOCTYTIOM B AIIEKTPOHHYIO
UH(}OPMAIIMOHHO-00pa30BaTeNIbHYIO CPEAY YHUBEPCHUTETA.

3an Oubmmoreku KyOI'Y, OCHaIIEHHBIM KOMIBIOTEPHOM
TEXHUKOH C BO3MOXXHOCTBIO TOJKIIOYEHUS K CETH
«/IHTEpHET»,IPOTPAMMOM ~ DKPAHHOI'O  yBEJIWYECHUS U
o0ecrieueHHbIN JNOCTYTIOM B AIEKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTEeNIbHYIO 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

skosnoruu pacrernit ®I'6OY BO Kyol'Y
noktop ouonornyeckux Hayk C.b. KpuBopoToB







