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1 Hesu u 3a1a4u U3yYeHHUs] AUCHUIIMHBI (MOIYJIs1).

1.1 Ileab ocBOeHMSI AN CHHUILJINHDI.

enbro OCBOEHUSA JVCLHATUIAHBI "Mukpoouonorus” SABJISIETCS
dbopMupoBaHHEe Yy CTYAEGHTOB 00mENpo(ecCHOHATPHOM KOMMETCHIIUH B
MPOU3BOJICTBEHHOM, y4eOHOM W  HMCCIIEIOBATEIbCKON JESITEIIbHOCTH, a TaKkKe
dbopMHpoOBaHUE Yy CTYJEHTOB-OMOJIOTOB TIyOOKHX Oa30BBIX TEOPETHUECKUX U
MPaKTUYECKUX 3HAHUN B 00JIACTH MUKPOOHOJIOTUU C TOYKU 3PEHUS COBPEMEHHBIX
MPEACTaBICHUN 0 pa3HOO0pa3uu MUpa MUKPOOPTaHU3MOB Kak 4acTH Ouocdepsl U
UX POJIU B €€ YCTOMYMBOM Pa3BUTHUMU.

Mukpob6uosiorus - oJlHa U3 HauboJiee aKTUBHO Pa3BUBAIOIIMXCS OOJacTei
OnoJIorn4ecko Hayku. MUKpoOHasi KJIETKa - UACaIbHbIA OOBEKT JJIsI U3y4CHUs
MOJIEKYJIIPHO-TEHETUYECKUX  TMPOLECCOB B Ouosornn.  MukpoOuonorus
IpeCTaBIsieT CcO0OM HE TONBKO TEOPETHUECKU MHTEpeC IO H3YYCHHUIO
OMOJIOTMYECKUX TMPOLECCOB, MNPOTEKAIOIMIMX B MHUKPOOHOW KIJIETKE, HO WU B
IIPOU3BOJICTBEHHON JIESTENIBHOCTA 4YEJIOBEKAa, IOCKOJIBKY MHUKPOOPraHU3MblI U
MPOIYKTHI UX KU3HEAESITEIBHOCTH HIMPOKO HUCIIONB3YIOTCS B PA3JIMYHBIX 00JIaCTIAX
MPOMBIIIUIEHHOCTH, CEJIbCKOTO XO3SIICTBA U MEAMLIMHBI.

1.2 3agaun AMCHMUIIIHHBIL.

3a/aun OCBOCHUSI TUCIIUILIAHBI:

— c(hOopMHUPOBATH Y CTYJECHTOB:

0a30BO€ MBIIUICHHE, O0ECIEYUBAIOIIEEe CIOCOOHOCTh MPUMEHATHh 3HAHHE
OPUHIIMIIOB ~ KJIETOYHOM  OpraHu3alud  MUKpPOOOB, OMOPU3UYECKHX U
OMOXUMHUYECKUX OCHOB HX >KH3HEICATEIHHOCTH, MPOUCXOAININX B OaKTepHUIX
MEMOpaHHBIX  TIPOIECCOB B  BBIMOJHACMOW  JACATCIBHOCTH B 00JacTH
MHUKPOOHMOJIOTUH C YI€TOM OCBOCHHBIX METOJINYECKHUX TTPHUEMOB H ITOXOIOB;

CIIOCOOHOCTH MMOHNMATh B3aMMOCBSI3b TEOPETUUECKHUX OCHOB
MHUKPOOHOJIOTUYECKHUX TPOIIECCOB C MCIOJB30BAaHUEM TEX WJIM HHBIX METOJIOB U
BO3HHMKAIOIINX PE3YJIbTATOB HAYyYHO-TIPAKTUUCCKON JEATEIBHOCTH B 00JIaCTH
MUKpPOOHOJIOTUH U OMOTEXHOJIOTUY;

CIIOCOOHOCTh TPUMEHSATh COBPEMEHHBIE OKCIIEPUMEHTAIBHBIE METOJIbI
paboThl C MUKPOOMOJIOTMYECKUMHU O0BEKTAMH B JIA0OPATOPHBIX YCIOBUSX;

— pa3BuUBaTh Yy CTYJACHTOB  YMEHHS HCIOJB30BaTh  COBPEMEHHBIE
MmpeacTaBieHuss 00 OCHOBaX OMOTEXHOJIOTHYECKUX U OMOMEAUITMHCKUX
MPOU3BOJICTB, TEHHON MH)XEHEPUU, HAHOOMOTEXHOJIOTUU, OMOITUKH,

— pa3BuUBaTh Yy CTYACHTOB HaBbIKK pabOThl C Yy4yeOHOM U HAyYHOU
JIATEPATYPOHU.

1.3 Mectro aucuuminHbl (MOAYJsI) B CTPYKType o00pa3oBaTe/IbHOM
NMporpaMmal.

Jucuumimaa «MUKpOOUOIOTHSY SIBISIETCS OJHOM M3 0a30BBIX YYEOHBIX
mucuumuind (b1.613) mpodeccroHaIbHOTO IMKIIA TMOJATOTOBKH OakaJlaBpOB MO
Hamnpasyieanto 06.03.01 buonorus no npoduitto 3oosorus.



Jucuuninaa yntaercs A 0akanaBpoB HanpasieHus 06.03.01 — buonorus
Ha 3 kypce B 5 cemectpe. Eil mpeamiecTByeT U3ydyeHUE TAKUMX TUCHUIUIMH Kak:
«Marematukay, «Xumus», «3oonorus», «botanuka», «HYenosek», «buoxumusa u
MOJIEKYJIsIipHass Ouosiorusi». JlaHHas JAUCHMIUIMHA SBJISIETCS. OCHOBHOW  JIJiA
obmenpodecCHOHAIBHOW ~ NUCHUIUIMHBI  "BBenenne B OHOTEXHOJIOTHIO",
"Bupycomnorus", "MiMmMmyHonorus", a Takke CHEIIUCIUIUIMH TI0 MUKPOOHOJIOTHH:
"Oxonorust  Oaktepuit",  "Texuumueckas  mMukpoOuosorus", "llouBeHHas
MUKpoOuoorus", "MukpoOHbIe OuonoBpexaeHus", "MenunuHcKkas
MUKpoOHoaorusa" u zp.

1.4 IlepeyeHb MIaHMPYeMbIX Pe3yJbTATOB O0y4YeHHMs 1O JMCLHHUILIAHE
(MoxyJIl0), COOTHECEHHBIX C IUIAHUPYEMBbIMHM Ppe3yJIbTATAMH OCBOCHHA
o0pa3oBaTeIbHOW POrPpaMMBbl.

[TnanupyeMbIMu pe3yjbTaTaMM OOYy4YEHHUS MO JAUCLUUIUIMHE, SBISIOTCS
3HaHUS, YMEHHWs, BIAJACHUS W/UIU ONbIT JAEATEIbHOCTH, XapaKTEepHU3YIOIIne
3Tanbl/ypoBHU (OPMUPOBAHUS KOMIIETEHUMH U 00eCreuyMBarolIne JTOCTUKEHUE
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS 00pa30BaTENIbHOM IMPOrpaMMbl B LEIOM.
[lepeuenp KoMIleTEHIMM, (GOPMUPYEMBIX B PE3yJbTaTe U3YUYECHHs AMCLUILIMHBI,

MpUBEJICH B TabJIHUIIE.

i Conepxanue | B pesynbraTe u3ydeHUs Y4EOHOH JAUCITUTLIMHBI
HJICKC
No KOMIIETEHIINH | 00y4Jaromuecs JOKHBI
KOMIIET .
.11 (wm eé
CHINU 3HATh yMeTh BJIA/I€Th
4acTH)
1. | OIIK-5| cnocoGHOCTH | MOPGOJIOTHIO, UHTEPIIPETUPO | METOJIAMHU
IPUMEHATb CTPOEHHE, BaTb  JIaHHbBIC | BBIICICHUS
SHAHHE MeTaboJIu3M yqe6H01:1, OakTepuii,
IPOKAPUOTUYECK | HAYYHOH, MOJTYYeHUS
IPUHITUTIOB
. 170:¢ Hay4YHO- YUCTBIX
KJIETOYHOM .
JICTOHO OMOJIOTHYECKUX | TIOMYJISIPHOM KyJIbTYP;
OpraHu3alin | oGLeKTOB,; JIATEPATyphl, | METOJaMU
OMOJIOTHYECK | MECTO M poJib | CeTH KYyJIbTUBHPOBaA
UX OOBEKTOB, | MUKpoOpranusMo | HTepHeT nms | HUS
6uopusuueck |B B OCHOBHBIX | TOHUMAHUS MUKPOOPTaHU
X ;1 | OHOTCOXUMHYCCK | MEMOpDAaHHBIX | 3MOB B
UX IUKJIaX; IPOLECCOB U | TJAOOpPaTOPHbI
OMOXUMHUYECK > ’ pon parop
O0COOEHHOCTH MOJIEKYJISIPHBIX | X u
170 OCHOB,
OCHOBHBIX MEXaHHU3MOB IPOU3BOICTBE
MEMOpaHHBIX DHEPreTHYECKUX | JKMU3HEACATENb | HHBIX
IIPOLIECCOB U | IIPOLIECCOB HOCTH YCIIOBUSAX
MOJICKYISIPHBI (6pO>I(eHI/I$I, 6aKTeprI;
X JBIXaHUS, XEMO- | HAaXOAHTh
vexammsmos | B q)OTVOCI/IHTe3) B3aMMOCBSI3H
OakTepuii; MEXIY
KUBHENIEATEN .
TIPUHITUTIBI U | CTPYKTYpOi U




Conepxanue

B pesynbrare wu3ydeHus y4eOHOM AMCLMIUIAHBI

NHnexc
No KOMITETEHIIUU | 00yYaromuecs JOJKHBI
KOMITET B}
[.11. (v eé
CHITUHU 3HATh yMeTh BJIQ/I€Th
4acTH)
BHOCTH METOJIbI byHKIIHEH
KJIacCU(pUKAUU | OMOIOTHYECKOT
OaxTepuit 0 00BEKTa
2. | OIIK-6| ciocoOHOCTh | YCTPOMCTBO MPOU3BOJUTH | HABBIKAMHU
IPHMEHSATh CBETOBBIX OCeB Ha | aCENTUYECKOM
coBpeMeHHpIe | MHKPOCKOTIOB  C | MTUTATENbHEIS paboThI B
UMMEPCUOHHBIMU | CPEJIbI; MUKpPOOHOJIOT
AKCIIEPUMEHT .
00BEKTUBAMU; JienaTh UYECKOMN
aJbHbIE _
MPUHIUTIBI npenapar- nabopaTopuu;
MCTOJIBI paboTHI ¢ | Ma3oK METOIOM
paboThI C | YUCTBIMU OakTepui; HAaKOIUTEIbH
OHOJIOTHYECK | KYJIbTypaMHu UCIIOJIB30BaTh | BIX KYJIbTYD;
KTEepHI; TOTOBBI HaBBIKAMHU
MU OakTepuii; OTOBBIE aBbIKa
o6bextamy g | TPHHLHIBL NUTaTeIbHbIE | IIOCEBA Ha
OTIpeICTICHUS CpeIbL; TJIOTHBIC
MOJIEBBIX U peA o
5 TUTIa KJICTOYHOM | TTOJIB30BATHCSA | TUTATCIHHBIC
J1abOPATOPHBL | o repgy MUKpPOOHOJIOTH | CPEJIbI;
X YCIOBMAX, | GakTepuii; JeCcKOH METOIaMU
HaBBIKU 0COOEHHOCTH neTeH; BU3YaU3aINH
paboTEI c | CTpoeHHUs U | oOOHapYy>KUBaTh | MUKPOOHBIX
COBpEMEHHOI buznonoruu OakTepHabHBl | 0OBEKTOB
. aKTepUATBHBIX KIETKH B
anmapaTypoi Gaxrep © ©
KJIETOK; nojie  3peHus
YCTPOMCTBO MHKpPOCKOIIa
pabouero Mecrta
MHUKpPOOHOJIOTa
3. | OIIK- | crmocoGHOCTh | MUKPOOUONIOTHYE | TPUMEHSTH HaBBIKOM
11 IPUMEHSTh CKHE OCHOBBI | TIOJTyYE€HHbIE MIPAKTUYECKOMN
COBpeMeHHbIe | COBPEMEHHBIX MUKpPOOHOJIOTH | MHTEPIPETAIN
npescrapieny | OMOTEXHONOTUYE | YECKHE 3HAHHS | M
4 06 ocHOBax | CKHX B y4eOHOM | TEOPETUYECKU
6rotextonor | TPOU3BOICTE; NEATEIBbHOCTH, |X 3HAHUHA B
OCHOBBI UCIOJIb30BaTh | 00JacTu
UYCCKUX u
TCHETHYECKUX COBPEMEHHBIE | MHKPOOHOJIOT
OHOMEIUIINHC .
TpaHchOpMaIMii | TPEACTABICHUS | UH;
KHX o
OakTepwii; MeXaHU3Max OCHOBHBIM
IPOU3BOJICTB, .
N YIBTPAMUKPOCKO | HACIEICTBEHHO | IOHATUNHBIM
TCHHOH MUYECKOe CTH W | anmapaToM
MHKCHCPUH, | crpoenne U3MEHYMBOCTH | MUKPOOHOJIOT




Conepxxanue | B pesynabrate wu3yueHus y4eOHOM AMCHMILIMHBI
No Hrpeke KOMITETEHIIUU | 00yYaromuecs JOJKHBI
KOMITET ,_
[.11. (v eé
CHITUHU 3HATh yMeTh BJIQ/I€Th
4acTH)
HaHOOMOTEXH | MUKpPOOHOM OakTepuit B | UM,
OJIOTHH, KJICTKH B | HAYYIHO- CIIOCOOHOCTh
MOJIEKYJISIPHO KOHTCKCTC HcCcJIeaoBarelib | O
ro HAHOOMOTEXHOJIO | CKOU UCTIOJIB30BaTh
monenuposan | TA NesTeIbHOCTH; | €r0 Ha
sl HUCII0JIb30BAHUEC IIPUMCHATH IIPAKTHUKE
MpUMEHEHUS 3HAHUS 0
OakTepuii B | MUKPOOPTaHU3
KauyecTBe Max -
OMOJIOTHYECKOTO | LICHTPAIIbHOM
arcHTa, areHre
MOJICKYJISIpHBIC COBPCMCHHBIX
OCHOBBI OMOTEXHOJIOTH
CTPOEHHS u|u
byHKIUH
OaKTepuaTbHBIX
MEXaHU3MOB
4. | OIIK- | ctocoOHOCTh | OMOATUYECKHE MPOU3BOJIUTh | HABBIKAMH
12 UCIIOJIB30BATh | MOMEHTHI B | IOCEB npobooTdopa
sHAHHe ocHOB | MUKPOOUOIOTHY; | MUKPOGIIOPBI | OHOJIOTHYECKH
H TPHEIWIOR aCTIEKThI YEJIOBEUECKOr0 | X MaTepuasoB
OMODTUKHU 0 | TeJa; VIS
OnosTHIE B OTHOUIIEHUIO K | ONPEACISTh MUKpPOOHOJIOT
Mpoecchona | oGpexram ONTHMAIBHBIA | HUECKHX
JIbHOM U | MUKpPOOHMOJIOTUH | PE&KUM YOUBKH | UCCIETOBAHUM
COlMaIbHOM | M crocobamM ux | OTpabOTaHHOTO
NesTenbHOCTH | IPUMEHEHHS MHUKPOOHOJIOTH
YECKOTO
MaTepuana

2. CTpyKTypa M coaepkaHue JUCHUILIUHBI.

2.1 PacnpenesieHue TPy10€MKOCTH TUCHMILIMHBI 10 BHAaM paloT.

OO6mrast Tpymo€MKOCTh AUCIUIUIMHBI COCTaBisieT 23ad.en. (72 dvaca), ux
pacnpeeneHue 1o BUaaM padoT MPEACTABICHO B TaOJIHIIE.

Bup yueOHo# paboThl

Bcero
4acoB

Cemect

phI
(dacsr)




KonTakTHas padora, B TOM uncie:

AyauTOpHBIE 3aHATHS (BCEro) 36 36 |-
3aHsTH JIEKIIMOHHOTO TUIIA 18 18 |-
3aHATUS CEMUHAPCKOrO THUIMA (CEeMHHAPHI, MPAKTUYECKUE

3aHATHUSA) - - )
JlaGopaTopHbIe 3aHATUS 18 18 |-

HNnasi kKoHTaAKTHasA paGOTa:

KoHntposas camocTostenbHoi padoTel (KCP) 2 2
[Mpomexxyrounas arrectamus (IKP) 0,3 0,3
CamocrosiTeibHasi padoTa, B TOM 4HcjIe: 7 7
Kypcosas paboma - -
Ilpopabomra yuebrnoco (meopemuueckozco) mamepuana 3 3
Buinonnenue  unousuoyanvuvix  3a0amuti - (nooeomoexa 3 3
CO0OWeHULL, Npe3eHmayuii)
Pegepam — —
[ToaroroBka K TEKyIIEMY KOHTPOJIO 1 1
KoHnTtpoub:
IToaroroBka K 3K3aMeHY 26,7 26,7
O01mas Tpy10eMKOCTh qac. 72 72
B TOM 4YMCJIe KOHTAKTHas 38 3 38 3
padora
3a4. efl. 2 2

2.2 CTpyKTypa AUCUUILINHBI:

Pacnipenenenre BumoB yueOHON pabOTHl M MX TPYAOEMKOCTH IO pas3jeinam
JTUCITUTITUHBI.

Paznensl nuciuIuinHbI, U3ydaeMbie B 5 cemecTpe (ouras gpopma)

KonuuectBO yacos
Bhe
ayJauTo
Ne | HammeHoBaHMe pa3iesion Bcer | AymutopHas pabora pYJ;
Hast
0
pabora
JI I13 | JIP CPC
MuxkpoOuosioruss kak Hayka — |4 2 — 2 —
OTIpeJICIICHHE, paszielIcHHe 110
1 | Ha3HAUYCHUIO u 00BEKTaM.
[TomoxxeHne MHUKpPOOPraHM3MOB B
YKUBOU IIPUPOJE.




Uctopus pazButus | 4 2 — 2 —

MUKPOOHOIOTUIECKUX
2 | mpencTaBICHUMA U METOIOB.

Brigarommecs yUEHBIC —

MHUKPOOHOJIOTH.

Mopdomorust u ITUTOJIOTHS | 5 2 — 2 1
3 | mpoKapuoT. MexaHu3MbI

MTOIBMYKHOCTH.

R0%0300020008 CHUCTEMAaTHKH | 5 2 — 2 1
4 | npokapuot. Ilonstne Buga 'y

OakTepuil.

3aKOHOMEpPHOCTH POCTa M Pa3BUTHUA | 5 2 — 2 1
g | MHKPOOPTaHH3MOB,

KyJIbTUBUPOBAHUE, BITUSIHUE

BHEITHUX (haKTOPOB.

Metabonuszm MUKPOOPTaHU3MOB. | 5 2 — 2 1
6 | MHorooGpa3ue Croco0OB >KH3HU

OakTepuil.
7 OCHOBHBIE TpYIIBI IeTePOTPOPHBIX | 5 2 — 2 1

OakTepuil.

Yyactue = MHKPOOPraHuU3MOB B |5 2 — 2 1
8 | kpyroBopoTax OCHOBHBIX

OMOTEHHBIX AJIEMEHTOB.
9 ['enetndeckue pexoMOMHAIMU V| D 2 — 2 1

OakTepuit

Hmoeo no oucyuniune: 18 — 18 7

[Tpumeuanue: JI — nexumu, 113 — npaktuueckue 3aHsATHS /

nabopatophsle 3aHsATUA, CPC — camocTosaTenpHas padoTa CTyIeHTa

2.3 Conep:kaHue pa3aejoB AUCHUIIHMHBI:
2.3.1 3aHsATHSA JEKIIMOHHOTO TUIIA.

cemuHapsl, JIP —

Dopma
HanmeHnoBaHue
Nebassiena(Temb) Conep>kanue pasaena (TeMbl) reKyIIETO
KOHTPOJISI
12 3 4
1.[Pa3nen 1 —|IIpenmMeTr u 3aga4ul MHUKPOOMOJIOTHH, €€|Y CTHBIN
MukpoOuooTUsi Kak|MECTO M POjb B COBPEMEHHOU OHOJIOTHH.|OMPOC
Hayka — onpeaenenue, {uddepenupanus  MUKpPOOHOIOTHUUYECKOM
pazzesieHue MO [HAYKH TIO T[EJISIM B 00bEKTaM HCCIICIOBAHUS.
Ha3HAYEHUIO u|OCHOBHBIC  pa3fielbl  MHKPOOHOJIOTHH.
OoOBEKTaM. 3amau  MUKpPOOMOJIOTUYECKON  HayKH.
[Tonoxxenue 3HauCHUE MHKPOOMOJIOTHH I Pa3BUTHS

MHUKPOOPTraHU3MOB B
KUBOU IPUPOJIE.

(U3UKO-XUMHUUYECKON OHOJIOTHH, MEIUIIUHBI
u CEJILCKOI'O XO034HCTBa. I'naBHBIC




HaIlpaBJICHUS
MUKpPOOHOJIOTUU:
AKOJIOTHYECKOE,
TE€HETUYECKOE.
MUKPOOPTaHU3MOB
[IpoxapuoTHbie
MHUKPOOPTAHU3MBI;
pa3nu4us.

pa3BUTHS COBPEMEHHOU
(hU3U0IOTHYECKOEL,
MOJEKYISIPHO-
[Tomoxenue

B JKMBOW IPUPOJE.
u AYKapUOTHBIE
CXOJICTBO W OCHOBHBIE

|Pazgen 2 — Hcropus
pa3BUTHS
MUKPOOHOIOTUIECKUX
IpeICTaBICHUN U
METO/JIOB.
Brigatoiuecs yueHbie
— MUKpPOOUOJIOTH.

OTtkpbiTHE MUKPOOOB JIeBEHTYKOM U pabOTHhI
MIEPBBIX UCCIENA0BATENEH MUKPOOPTaHU3MOB.
Jlyu Ilactep u ero 3Haue€HUE B Pa3BUTHU
MuKpooOuosoruud. Pemenue Bompoca 0
CaMO3apOKJICHUU  KU3HM. YUEHHe O
Opoxxenuu. Pabotsl Ilactepa mo m3ydeHuro
Oone3Hei BMHAa u nuBa. Pa3paboTrka
ITactepom HAy4YHBIX IIPUHIIUIIOB
poHIIaKTUKA MHDEKITUOHHBIX
3aboneBanuii. Pobept Kox u ero 3naueHue B
Pa3BUTHUM MUKPOOMOJOTHUU. 3HAYEHUE padboT
P. Koxa aJig pa3BUTUS MUKPOOHOJIOTUYECKOM
TeXHUKU. OCHOBHBIC ATAIbl Pa3BUTHUS OOIIEH
MUKPOOHOJIOTHH. PaboTsl C.H.
Bunorpanckoro, M. benepunka, B.JL
OMENSHCKOro U IPYruX UCCIEN0BATENEH.

Y CcTHBIN
ompoc,

.[Pazmen 3
Mopdomorus
IIUTOJIOTUS
MIPOKAPHUOT.
MexaHu3MBbI

IIOABHUXKHOCTH.

u

Pasmepsl u popma GakTepuaibHBIX KIETOK.
Oobmas XapaKkTepUCTUKA CTPOCHUSA
OakTtepuanbHOM KieTku. KiierouHas creHka
Oaktepuil. CtpoeHue, XMMHUYECKUH COCTaB,
(GyHKUMU KJIeTOuyHOM cTeHku. bakrepuu 0e3
KJIeTOYHOM cTeHku: L-dopmbl Oaktepuid,
MUKOIUIa3Mbl. CIIM3UCTBIE CIIOH, KaICyJbl U
yexJibl y Oaktepuil. X xumudeckuil coctaB
u 3HayeHue. JKryTuku y 6aktepuil pasmepsl,

dbopma, CTPOCHHE, YUCTIO u
B3aMMOPACITIOJIOKEHUE. Mexanusm
JIBKEHUS KTYTUKOB. Bopcunku (hbumMopun),
170 OTIINYUS u byHKIHH.
[MuTorutazmaTnyeckas MeMOpaHa. Ee

XUMHUYECKUN COCTaB, CTpOEHHUe, (HyHKUUU.
BuyTpukiierounsie MeMOpaHHbIE CTPYKTYPHI
y Oaktepuil M ux QyHKuud. Pubocombl
OakTepuii, HUX CTPOCHHE, XUMHUYECKUH
coctaB, pyHkiun. CyObeIMHUIIBI PUOOCOM.

Y CTHBIN
ompoc,
Komoksuym




[TonmucomBbl. Ocobennoctu CTPOCHUS
SAEPHBIX  SKBHUBAJICHTOB Yy  OakTepuil.
bakrepuanpHasi XxpomMocomMa U €€ CTpOCHHE.
OTinuns HYKJIEOMZIOB OakTepuil OT sAaep
9yKapuoT. VHCepIUOHHBIE D3JIEMEHTH |
TPAHCIIO30HBI.  DHAOCHOPBl U JIpyrHe
nokosimmuecss gopmbl  Oaktepuii. CtpoeHue
SHJOCTIOP W Tporecc uX (OPMHUPOBAHUS.
3HauYeHHE SHAOCIOP Y OaKTepuil.

.[Pa3nexn 4
[TpuHLIMIIBL
CHUCTEMAaTHUKH
npokapuotr. Ilonsarue

BUJIa Y OaKTEepHiA.

OcHOBHBIE MIPUHIUTIBI TaKCOHOMUU
IPOKapUOT U €€ MECTO B COBPEMEHHOH
OMOJIOTUYECKOW  CHUCTEMAaTUKE. KOJIOTrO-
dbusnonornyeckass U (QUIOreHETHYECKas
CUCTEMaTHKa MIPOKAPHOT. [Ipuznaku
OakTepuii, YUYUTHIBAEMBIC npu ux
knaccuduxanuu. [lonarue o Bune, KyJibType
u mTamMe  Oaktepuil.  MonekymnspHo-
TCHETHYECKUE  METOABl  HJICHTU(UKAITUU
Oaktepuil.  YcCTaHOBIICHUE BHJIOBOM
MIPUHAJIJICKHOCTH MUKPOOPraHU3Ma.

YcTHBIN
ompoc

.[Pa3mexn 5
3aKOHOMEpPHOCTHU
pocta U  pa3BUTUA
MUKPOOPTaHU3MOB,
KyJIbTUBUPOBAHUE,
BJIUSHUE  BHEIIHUX
(bakTopoB.

Poct wu pa3Burne Oakrepuil. Turbl
pa3MHOXeHusA. MexaHu3M IHTaHHS Y
OakTepuil. BHekiieTouHOE mepeBapUBaHUE
NUTATENbHBIX  BEWECTB. IIpoHMKHOBEHUME
NUTATEIbHBIX BEILECTB yepes
IUIa3MaTHYecKyo MeMOpaHy. TuIbl mUTaHUs
y  MHUKPOOPTaHU3MOB.  AyToTpodsl H
reTepoTpOdBHI. Turbl ayToTpOQHOTro
nutanusi. DoTo- U XEeMOAyTOTPO(dHI.
Opranotpodpst u  sjutoTpodsl. Bocemb
cnoco0OB  KM3HM TpokapuoT. Poct wu
pa3BUTHE MHUKpPOOPTaHU3MOB.
[Tepunoanueckoe 151 HETIPEPHIBHOE
KYJIbTUBUPOBAHUE. 3aKOHOMEPHOCTH pOCTa
YUCTBIX  KYJBTYp OakTepuili  mpu
NEPUOJNYECKOM KyJIbTUBHpOBaHMU. Kpupas
pocra. KynpruBupoBanue
MHUKpPOOPTaHU3MOB. HakonurenbHble
KyapTypsl. [IpuHiun snektuBHOCTH. YHCTHIE
KyJbTYPbl MHUKPOOPraHU3MOB. M CTOYHHMKH
yraepoja,  HCMOJb3yeMble  OaKTEpUSIMHU.
[lonsiTue chpippe B MUKPOOHOJOTMYECKOMN
OPOMBIIUIEHHOCTU. VICTOYHUKH  a30THOTO

Y CcTHBIN
ompoc




NUTAaHUS Y MHKPOOPTaHU3MOB. DaKTOpHI
pocta. Ilporotpodsr u  aykcoTpodml.
Ucrounnku cepbl u (dochopa. OcHOBHBIE
THUTIBI cpen, IPUMEHSIEMBIX B
MUKPOOHOJIOTHH. Pacnipenencuane o
Ha3HAYCHHWIO,  COCTaBY,  KOHCHCTCHIIUH.
OcHoBHBIE TpeOOBaHWA K MHUTATEIHLHBIM
cpenaM W TPUHITUIBI UX KOHCTPYHPOBAHUSI.
3aKOHOMEPHOCTH POCTAa YHUCTHIX KYJIBTYP
MUKPOOPTAaHU3MOB TIPH  TEPHOIUIECKOM
KyJIbTUBUPOBAHUH. Kpusas pocra
MEPUOINYECKON  KYJIbTYpPhl, OCOOCHHOCTH
OoTHeNbHBIX  (a3.  BnusHuME  BHEIMIHUX
dakropoB (temmeparypa, pH u 1p.) Ha
KU3BHENIEATENIbHOCTh  OakTtepuil. BriusiHue
TeMIIepaTyphl Ha pocT OakTepuil.
Hcnonp3oBaHre BBICOKUX TEMIEpaTyp s
cTepwin3anui. MeToasl  cTepuIM3aluy.

[Tacrepuzanus " TUHJAIA3ALH.
[Ipumenenue B MEJIULIUHE U
MPOMBIIUIEHHOCTH.

.|Pazmenr 6 —|9HepreTnyeckuii oOOMeH y OakTepuil U ero|Y CTHbIN
Merabonu3zm CBA3b C KOHCTPYKTUBHBIM. OCHOBHBIE 3TaIlbl|0NPOC
MUKpPOOPTaHU3MOB. |pacCLIEIICHHS yrieBooB.OTHOLIEHHE
Mnoroo6pasue MUKpOOOB K kucinopony. Ilytu nomydenus

CrIocOo00OB  KU3HU
OakTepuil.

SHEPTUU B  AHA’POOHBIX M AIPOOHBIX
yCIIOBUSIX. AHaIpOOHOE pacuierieHue
YTJICBOJIOB. CybcTpaTHoe
dbochopuaupoBanue. [TyTh DMmO1eHa-
Metieprohpa wu gapyrue HaudadbHbIE ITyTH
aHA’POOHOTO  paCHICIUICHUS  YTJIEBOJIOB.

DHepreTuyeckas 3(d(HEKTUBHOCTH
aHa’pOOHOTO pacuienieHus
rioko3bl.ITonsitue o Opoxkenusax. Koneunsie
IPOAYKTHL. Bunsl OpoKEeHUH.
MacnsHokucIoe W MPONUOHOBOKHCIIOE
Oopoxenus.'oMmoepmeHTaTUBHOE U
rerepoepMeHTaTUBHOE  OpokeHus.  MXx
BO30yIUTEIH. [IpakTHueckoe
npuMeHeHue. A>pooHoe pacuiereHue
MMUPOBUHOTPATHOMN KUCJIOTBI. [yki
TPUKAPOOHOBBIX KHCJIOT, MepeHoc
3JIIEKTPOHOB 17§ OKHCIIUTEIBHOE

dochopunupoBanue. Brixon sHeprum mpu
a’poOHOM pacuIerIeHUH




yTJIeBO10B. A3pOoOHOE u aHa’poOHOe
JbIXaHUEe y MPOKapuoT. Buasl aHa’spoOHOrO
IpIXaHusgs U ero 3HayeHue.DotoTpodHbIe
Oaktrepun U  HUX  (HOTOCHHTETHUECKUU
amnmnapar. Mexanuzm OaKTEepHATBHOTO
dboTocuHTE3A. OTnnuus dboTocuHTE3a
OaxTepuil U pacTeHuil. DOTOCUHTE3UPYIOIIHIE
3€JICHBIC U MypPITypPHBIE CEPHBbIE OAKTEpUU, UX
xapaktepuctrka. OCOOEHHOCTH CTpPOCHUS,
UATOIJIA3MATUYECKUE BKIIIOUCHUSI CEPbI, HX
poJib. DOTOCUHTE3UPYIOLLIKE MypITypHBIC
HECEpHBbIC OaKTEpHWH, WX XapaKTePUCTHKA.
JloHopsl BoAopoaa y (HOTOCHHTE3UPYIOIIMX
HECEPHBIX OaKTepHii. Ouym
"[Muanobaktepun". CTpoeHUE UX KIETOK H
MOJIO)KEHHE B CHUCTEME  OPraHU3MOB.
Ocobennoctu dboTocuHTE3a y
IIMaHo0aKTepHil. XeMOCHHTE3UPYIOIITNE
Oaktepuu. MIX ocHOBHBIE IpyIIbl. MexaHusm
xemocuHte3a. Pabotel C.H.Bunorpaackoro
o U3YYEHUIO XEMOCHUHTE3UPYIOIIUX
OakTepuil. XeMOCHUHTE3UPYIOIINE CEpPHBbIE U
TUOHOBBIE OakTepuu. VX ponb B mpupoje u
MEeXaHu3M XxemocuHte3a.Kene3o0akTepuu.
OcHOBHBIE MPEACTABUTEIH TPYIIIIHL.
UYexosnpuatbie OaxkTepum. PaGoTst
C.H.Bunorpaackoro u H.I'.XonogHoro mo
U3YYCHUIO KeJIe300aKTepHil.

.|Pazmen 7 -
OCHOBHBIE TPYMIIBI
reTepoTpoPHBIX
OakTepuil.

OcHOBHBIE IpyIIBI reTepoTpodHbBIX
Oakrepuit. Crimpoxetbl. CTpOeHHE CITUPOXET
U HUX OTIMYUS  OT Jpyrux OakTepuil.
OcHoBHble TpencraButenu. CrupanbHblE U
U30THYThIE oaxtepun.durym
"IIpoTeobakrepun" KaKk  HauOoisee
U3ydeHHass  Tpynna  MHUKPOOPraHU3MOB.
CewmelicTBa 3HTEpOOAKTEPUil, ICEBIOMOHAT ,
BUOPHOHOB.Puym "OUpMHUKYTHI".
XapakTepucTuka CTapUIOKOKKOB |
Oarmuu1. OCHOBHBIE TPYIIBI TETEPOTPOPHBIX
OakTepuil.  AKTHHOMHULIETHl U CXOJHBIE
cHuMH Oaktepuu. CTpoeHHE KJIETOK H
CHOCOObI  Pa3MHOKEHMSI aKTHUHOOAKTEpHUH.
[IpakTtnueckoe  3HaueHue.Pukkercnum
XJIaMHIUU - ocobas Tpynna MHUKpPOOOB-
11apasuToB. LUK pa3MHOXKEHHUS.

YCcTHBIN
ompoc




.|Paznen &
Yyactue
MUKPOOPTAHU3MOB

B KPyroBOpOTax

OCHOBHBIX
OMOTEHHBIX
JJIEMEHTOB.

Mukpo6HOe pa3nokeHne Kpaxmasa, IeKTHHa
U  apyrux  yrieBojoB.  IIpaktuueckoe
3HAYEHUE npoleccoB.A3poOHoe u
aHa’poOHOe paziioKeHue
MHUKpPOOpPraHU3MaMH KJIETYATKU
(meutrono3sl).  Bos3Oynurenu — mporieccos.
Ckomnp3siue 6axtepun.Ponb
MHUKPOOPTaHU3MOB B OHOJIOTrHIEeCKOM
KpyroBOpOTE BEIICCTB B
npupone.Kpyrosopot yriepoga B mpupoe.
Oukcammss CO, B mporeccax (oTo- u
XeMOCHHTe3a. Brienenre yriekucaoTsl npu
pacnaze LEJTIOJIO3bI u
yrieBo1opoaoB.Kpyrosopor azoTa B
OpUpo/Ie. AMMoHudukanus u
MHUKPOOPTaHU3MBlI, ee BBI3bIBAIOLIHE.
Hutpudukamus 1 BbI3bIBaOIIUE €€
MUKPOOPTaHU3MBL. PaGoTsl C.H.
Bunorpazackoro o BBIJIETICHUIO
HUTPU(PUKATOPOB. Jenutpudukanms.
Mukpobuosoruyeckast bukcamus
atMoc(epHoro azora. CBOOOJIHOXKHUBYIIHE
a’poOHBIE M aHAa’3pOOHBIE A30TPHUKCATOPBHI.
Pons B mpupone.KimyOeHbkoBbIE OakTepuu,
UX XapaKTepHUCTHUKA, B3aUMOOTHOIIEHUS C
pacTeHusIMU.  YJ0OpeHHST HAa  OCHOBE
a30T(HUKCUPYIOIIUX
MHUKPOOPraHu3MOB.MHUKpPOOHOE  OKHCIIEHHE
cepnl 151 ee COCIMHECHUH
(OTOCHHTE3UPYIOIUMU U
XEMOCUHTE3UPYIOLIUMU OaKTepusIMU.
BoccranoBnenue cynbdaron
MUKpPOOPTaHU3MaMH, €ro MPUYUHBI |
3HaueHune. KpyroBopot cepsl B mpupo/e.

YcTHBIN
ompoc

.|Pazmenr 9
I'enetnueckue
peKoMOUHAIUN
OakTepuit

y

I'eneTnueckue pekoMOUHAIIMU y OaKTEpUid.
MexaHu3M  BKJIIOYCHHS  T'€HETHYCCKOTO
Marepuaia B O0aKkTepUaJIbHYIO
xpoMmocomy.Tpanchopmanust y OakTepui.
OnbIThI I'puddurca. [Tpupona
TpaHCHOPMHUPYIOIIETO (PaKTOpa U MEXaHU3M
TpaHchOpMaIvH. 3HayeHue
tpanchopmanmu. Tpancaykius y OakTepui.
Hecnenuduaeckas u cnerupuyeckast
Tpancayknus.Konproramuss 'y  OaKTepHid.
IlonoBot  dakrop (F- mnmazmupa), ero

Y CTHBIN
onpoc




CBOMCTBA.

JOKaJIu3alus B 6aKTCpHaHBHOﬁ KICTKC U

2.3.2 3aHATHA CEMHUHAPCKOI0 THIIA.
3aHATHS CEMUHAPCKOTO TUIA — HE IPEAYCMOTPEHBI

2.3.3 JlabopaTopHble 3aHATHS.

HanMeHnoBanue 1abopaTopHBIX paboT

dopma
TEKYLIETO
KOHTPOJIS

3

4

BBenenrie B MUKpOOHUOJIOTMYECKYIO J1a00paTopuio. 3HAKOMCTBO C
MUKPOCKOITMYECKUMH METO/IaMH UCCIICIOBAHMSI

KosokBuym
Nel

CrnoxHble MeTobl OKpacku. Mop¢osoruss MUKpOOPraHU3MOB

KomnokBuym
Ne2

Crpoenue MukpoOHOU KieTku. CrenranbHble METOJbI OKPAaCKH.
Oxkpacka crop, Karncyi ¥ BKJIIOUCHUH y OaKkTepuid

KomnokBuym
Ne3

Metonpl KyJbTUBUPOBAHUS MUKPOOPTaHU3MOB. [IuTarenbHbie
cpensl. Metozbl ctepunuzaiuu. Mukpodiopa Tesia 4eaoBekKa.

KomnokBuym
Ne4

Muxkpockonusi Mukpodiaopsl Tena. Mukpoduiopa Bo3ayxa —
BBIJICJICHUE  YUCTOM  KYJABTYpPHl  a’pOOHBIX  OaKTepHil.
KonnuecTBeHHBIN YUET MUKPOOPTaHU3MOB.

KomnokBuym
Ne5

N3yueHue aHa’poOHBIX MUKpOOpraHu3MoB. Pabora ¢ uyucThIMU
KyJbTypaMu aHa’poOHbIX Oakrepuil. M3yueHue pazHooOpazus
(bU3HOJOTMYECKHUX TPy NPOKAPHUOT.

Komnoksuym
Neb6

KpyroBopoT azorcomepkamux BemECTB B IPUPOIE TIPH YIACTHH
MHUKpPOOPTaHU3MOB. AMMOHUQDHUIIUPYIOMIAEC MHUKPOOPTAHU3MBI.
N3yuenue a30T(UKCATOPOB, HUTPUPUKATOPOB u
JTEHUTPUPUKATOPOB.

KomnokBuym
Ne7

[IpeBpaiienue BEILIECTB B OpUpoAe TMpU  yYaCTUU
MHUKPOOPTaHU3MOB. Mmuoroo0pa3zue MUKPOOPTaHU3MOB,
YYaCTBYIOIIUX B ITUKJIAX OMOTEHHBIX DJIEMEHTOB.

KomnokBuym
Ne8

Pons MukpoopranusmMoB B Ouochepe BO B3aUMOCBA3U CO

CTPYKTYpOH U (YHKIIMOHAIbHBIMH OCOOCHHOCTSIMH KJIETKHU.

KomnokBuym
Ne9

2.3.4 TlpuMepHasi TeMaTHKA KYPCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboTbl — HE IPEAYCMOTPEHBI
2.4

Ilepeyenn y4eOHO-MeTOAMYeCKOro

odecnmeuyeHus

OIS

CAMOCTOAITEJIbHOI Pa00THI 00y4alOIIUXCS 10 IUCHUILIMHE (MOTYJII0)

No

[lepeuenn y4eOHO-METOIUYECKOTO

Bug CPC

obecrneyeHus

JUCHHMIIIIMHBI 110 BBIIIOJIHCHUIO CaMOCTOSITEIIbHOU pa6OTBI




1 |2 3

[Toaroroska K | CTO 4.2-07-2012 Cucrema MeHEIXKMEHTa KayecTBa.

yCTHOMY  ompocy, | O0mue TpeOoBaHMS K MNOCTPOCHUIO, HW3JIOKEHUIO U

KOJUIOKBUYMY, O(QOpPMJICHUIO JTOKYMEHTOB Yy4e€OHOH AEsITeNbHOCTU. —

HaIMCaHUIO [Tepensnanue. — Kpacnosipck: COY, 2014. — 60 c.

pedepara Meroauyeckue yYKa3aHUs o OpraHu3aluu
CaMOCTOATENbHON pPabOThl CTYJEHTOB, YTBEPKICHHBIE
Kadeapoit TE€HETHUKH, MUKPOOHOJIOTUN u
OnoTexHOJIOTHH.MMPOTOKON Ne 21 « 26 » mrons 2017r

VY4eOHO-MeTOIUYECKUE  MaTepuaibl Uil  CaMOCTOATEIbHOW  paboTh
oOyJaroluxcs U3 4Yucia MHBAJIUIOB U JIUI] C OFPAaHUYEHHBIMU BO3MOKHOCTSIMU
3nopoBbsi  (OB3)moryr mpepoctaBisaThesi B (popmax, aJanTUPOBaHHBIX K
OTPAaHUYEHUSIM UX 3[J0POBBS U BOCIIPUATHS UHPOPMALIUU:

JUist Tan ¢ HapyIEHUsIMU 3pEHUS:

— B I€YaTHOU (hOpMe YBEJIMYEHHBIM HIPUDTOM,

— B (hOpMeE JIEKTPOHHOT'O TIOKYMEHTA,

JIns un ¢ HapyIIEHHUSIMU CITyXa:

— B IeyatHou opme,

— B (hOpMe JIEKTPOHHOT'O TOKYMEHTA.

JUi Au1l ¢ HapyIIEHUAMH OTIOPHO-JBUTATEIbHOTO alapara:

— B IeyaTHoi (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TIepeuYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCUMOCTU OT
KOHTHHI€HTa 00yYaroUIXcs.

3. O6pa3oBaresibHbIE€ TEXHOJIOTHH.

[Ipu peanuzanuu yueOHOU pabOTHI MO0 OCBOEHHUIO Kypca "MukpoOuosorus'
UCTIONB3YIOTCSI COBpEMEHHBIE 00pa30BaTEIbHbBIE TEXHOJIOTHH:
¢ uH(pOPMAIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJIOTHUH;
® [IPOEKTHbIE METO/bI O0yUEHUS;
® HCCIIEIOBATENCKHUE METO/IBI B O0YUCHHH;
e mpoOiaeMHOe 00yueHue
Jlig Ui ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0OPOBbSI TPEIyCMOTpPEHA
OpraHu3aIysi KOHCYJIbTAIlUK C HCTIOh30BAHUEM AJICKTPOHHON TOYTHI.

4. OneHOYHBbIE CpPeICTBA ISl TEKYLIEr0 KOHTPOJIS1 YCIIeBAeMOCTH U
MPOMEKYTOUYHOM aTTECTALMH.

4.1DoHJ OLIEHOYHBIX CPEACTB VISl MPOBEACHUS TEKYIIero KOHTPOJIS.

Texymmii KOHTPOJIb YCIIEBAEMOCTH TPOBOJIUTCS (POHTAIBHO HAa KaXKIOM
3aHSITHH JJI ONIPEACIICHUS] TEOPETUIECKOM MOATOTOBKH K J1a00OpaTOPHBIM padoTam



B BHJIE YCTHOT'O OMPOCa, KOTOPBIN OIIEHUBAETCS MO MATHOAIILHON LIKaJe, a TAKXKe
C IIOMOUIBIO JTOKJIAI0B U KOJUIOKBUYMOB.
IlepeyeHb BONPOCOB 1JI1 YCTHOI'O KOHTPOJISI 3HAHUI CTY/ACHTOB:

Tema 1: MuxpoOuoI0orHA KaK HayKa — OINpeAe/ieHHe, pas3JejieHHe 110
HAa3HA4YeHHMI0 U 00bekTaM. Ilos10keHe MUKPOOPTraHU3MOB B *KHBOIl pupoe.
Bomnpock! a1t moAroTOBKH:

1. IlpenMer u 3agaud MHUKPOOHMOJOTHH, €€ MECTO M pPOJIb B COBPEMEHHOMU
ounonoruu. Jluddepennnanusi MUKpOOHOIOTHIECKON HAYKHU IO LEIISIM B 00BEKTaM
uccienoBanusi. OCHOBHBIE pa3ieibl MUKPOOHUOIOTHH.

2. 3amaud  MHKPOOHMOJOTHYECKOW HAayKd. 3HAUY€HHWE MHUKPOOHMOJIOTHH IS
pa3BUTHUS (PUZUKO-XUMHUECKON OUOIIOTHH, MEAUIIUHBI U CEJIBCKOTO XO35SHUCTBA.

3. I'maBHple  HampaBi€HHS  pPa3BUTHS  COBPEMEHHOM  MHKPOOHOJIOTHU:
($U3MOIOTUYECKOE, FKOJIOTHUECKOE, MOJIEKYIIIPHO-TEHETUYECKOE.

4. TlomoxxeHne MHMKpOOpPraHM3MOB B >kuBOW mpupojge. IIpokapuotrHeie u
DYKapHOTHBIE MUKPOOPTAaHU3MBI; CXOACTBO U OCHOBHBIE Pa3INUMS.

Tema 2: Hcropuss pa3BUTHS MHKPOOHOJIOTHYECKHUX TMPEACTABJICHUH U
MeTOo10B. Briawmuecst ydeHble — MUKPOOHOJIOTH.

Bormpocs! 111 MOArOTOBKH:

1. OrtkpeiTue MHKpOOOB JleBeHrykoM u paOOThl MEPBBIX HCCIEAOBaTENEH
MUKpPOOPTaHU3MOB.

2. Jlym I[lacTtep u ero 3HaueHue B pa3BUTHH MUKpoOuonoruu. Pemenue Bompoca
O CaMO3apOXKICHUH KU3HHU. YUYeHUue 0 OPOKEHUU.

3. Pabots [lactepa mo u3yuenuto Oone3Hert BuHa u nuBa. Pazpabdotka [lactepom
HAyYHBIX MPUHLUIOB MPOPUIAKTUKH MH(EKIMOHHBIX 3a00JI€BaHUIA.

4. PobGeptr Kox u ero 3HaueHue B pa3BUTHH MHUKPOOUOJOTHMHU. 3HAUEHUE PadbOT
P.Koxa ans pa3Butusi MUKpOOHUOIOTHYECKON TEXHUKH.

5. OcHoBHBIE  JTambl  pa3BUTUs  oOmed  MHKpoOuosioruu.  PaGoTsl
C.H.Bunorpaackoro, M. beiiepunka, B.JI. OwmensHckoro u  JIpyrux
UCCIIEI0BATEIICH.

Tema 3: MopdoJiorust 1 HUTOJIOTUSI MPOKAPUOT. MeXaHM3MbI OJABUKHOCTH.
Bonpocs! 11 NOArOTOBKHU:

1. Pasmeps! u popma GakTepuaabHbIX KiIeTOK. O0IIas XapaKTeprucTuKa CTPOSHUS
OakTepuabHON KJIETKHU.

2. Knerounass crenka Oakrtepwii. CTpoeHHMe, XMMHYECKHH COCTaB, (YHKIUU
KJIETOYHOM cTeHkH. bakrepum 0Oe3 kieTouyHod cTeHkU: L-popmbl OakTepuid,
MUKOIIa3Mbl. CIIU3UCTBIE CIIOM, KAICYyJbl U 4eXJbl y Oakrepuil. Ux xumudeckuit
COCTaB 1 3HAUYCHHE.

3. Kryruku y Oakrepuii  pasmepbl, ¢Gopma, CTPOCHHE, YHUCIO W
B3aMMOpacnoiokeHrne. MexaHu3Mm JABWKEHHUS KryTUKoB. Bopcunku (pumOpun),
UX OTJINYMS U (PYHKIINH.

4. llurommasmarudeckas wmeMmOpaHa. Ee Xxumudeckwii cocTaB, CTpOEHHE,
byakuuu. BHyTpukieTouHbie MeMOpaHHBIE CTPYKTYphl y OakTepuii U uX

byHKIINN.



5. Pubocombl OakTepuii, HX CTPOCHHE, XHUMHUYECKHA COCTaB, (YHKIIHH.
Cyobequnuibl pudbocoM. [Tommucomel.

6. OcobGeHHOCTH CTpOEHMS SACPHBIX HKBUBAJIEHTOB Yy OakTepuil. bakTepuanbHas
Xxpomocoma U ee cTpoeHue. OTauuMs HyKJICOMIOB OaKkTepUil OT SAep dYKapHOT.
[1nazmupl. THCEpIMOHHBIE 2JIEMEHTHI U TPAHCIIO30HBI.

7. DHpocnopsl U npyrue mnokosmuecs Gpopmsl Oaktepuii. CTpoeHHe 3HI0CTIOP U
npouecc ux (opMUPOBaHUsS. 3HAYECHUE SHIOCIIOP y OaKTEpHil.

Tema 4: IlpuHuMnbl cucteMaTuKU Npokapuot. [lonsitue Buaa y 6akrepuid.
Bomnpocse! 11t moaAroToBKH:

1. OcHOBHbIE NPHUHLMIBI TAKCOHOMHH NPOKAPHUOT U €€ MECTO B COBPEMEHHOM
OMOJIOTHYECKON CHUCTEMAaTHKE. DKOJOro-Ppu3noiorndeckass U (uIoreHeTuyecKas
CHUCTEMATHUKA IPOKAPHUOT.

2. llpusnaku O6akTepuii, yauThIBaeMble MpHU UX Kiaccudukanuu. [lonsarue o Bune,
KyJIbTYpE U IITaMMe OaKTEpUi.

3. MonekynspHO-TeHETUYECKUE METO/IbI UACHTU(DUKALUU OaxkTepuil.
YcraHoBiIEHHE BUAOBOW MPUHAMIEKHOCTH MUKPOOPTaHU3MA.

Tema 5: 3akoHOMEpHOCTH PpocTa ¥ Pa3BUTHA MHKPOOPraHM3MOB,
KYJbTHBHPOBAHHE, BJUSIHAE BHEIIHUX (PAKTOPOB.

Bormpocs! 111 MOArOTOBKH:

1. Poct u pazButue Oaktepuii. TUIBI pa3MHOXKEHUS.

2. MexanusM nutaHus y 0akrepuil. BHekiIeTouHOe epeBapruBaHre MUTATEIbHBIX
BelleCTB. [IpOHMKHOBEHME NHUTATENBHBIX BEIIECTB YEpE3 IUIA3MATHYECKYIO
MeMOpaHy.

3. Tumbl mutaHuss y MUKPOOPraHU3MOB. AyTOoTpodbl m rereporpodsl. Tursl
ayroTpoHoro nuranus. PoTo- u xemoayToTpodpsl. OpranoTpodsl U JIUTOTPODEI.
Bocemb crioco60B KH3HU MPOKAPUOT.

4. Poct um pa3BuTHEe MHKpoopraHuzMoB. Ilepuoguueckoe u HempepbIBHOE
KyJIbTHUBUpPOBaHHE. 3aKOHOMEPHOCTH pOCTAa YHUCTBIX KyJIbTyp OakTepuil mnpu
NEPUOINYECKOM KyJIbTUBHpOBaHUM. KpuBas pocra.

5. KynwsTuBupoBanue mukpoopranu3zMoB. HakonutenbHble KynbTypbl. [IpuHImm
IIEKTUBHOCTHU. YUCTBIE KYJIBTYypbl MUKPOOPIaHU3MOB.

6. Hcrounuku yrimepona, wucmosib3yemble Oakrepusimu. IloHstue ceippe B
MUKPOOHOJIOTUYECKON MPOMBIIIIEHHOCTH.

7. WCTOYHMKM a30THOrO NHUTaHUS Yy MHKpPOOpranusmMoB. DakTopbl pocTa.
[IporoTpodsl u aykcorpodsl. UcTounuku cepsl u docdopa.

8. OcHOBHBIE THIBI Cpell, MPUMEHIEMBIX B MUKpoOuosioruu. Pacnpenenenne mo
HA3HAYEHUIO, COCTaBY, KOHCUCTEHIMH. OCHOBHbIE TpeOOBaHUSA K IMHUTATEIbHBIM
cpellaM U MPUHIUIIBI KX KOHCTPYHUPOBAHUS

9. 3aKOHOMEPHOCTHM  pOCTa  YHUCTHIX  KYJIbTYp  MHUKPOOPTaHU3MOB  IIpH
NEPUOINYECKOM KYJIbTHUBUPOBaHUM. KpuBas pocra NepHOIUYECKON KYJBTYpHI,
O0COOEHHOCTH OT/CNIbHBIX (a3.

10. Bausuue  BHemHMX — daktopoB  (Ttemmeparypa, pH wu  ap.) Ha
KU3HEJCATCIILHOCTh OaKTEPHit.

11. Baussaue Ttemmepatrypel Ha pocT Oaktepuil. lcmonp3oBaHWe BBICOKHX
TEMIIepaTyp Ul CTEpUIN3alni. MeToIbl CTEpUIIN3ALIMH.



12. [Macrepuzanuss ©  TuHganu3anus. llpuMeHeHne B MeAMIMHE |
POMBIIIIEHHOCTH.

Tema 6: MeTa00u3M MHKPOOPraHusmMoB. MHorooopasue crnoco00B KU3HHU
O0akTepmuii.

Borpocsl 111 MOATOTOBKH:

1. Oueprernueckuii oOMeH y OakTepuid U €ro CBsI3b C KOHCTPYKTHBHBIM.
OCHOBHBIE 3Tallbl PACUIEIIICHUS YTIEBO/IOB.

2. OtHomeHne MHKpPOOOB K kucimopoay. IlyTm momydyeHus dSHepruu B
aHa’pOOHBIX U a3POOHBIX YCIOBHSIX.

3. AmnaspoOHoe pacmieruieane yriaeBogoB. CyOctpaTHoe (dochoprimpoBaHue.
[Iyte OmbOpena-Meitepropa wu  apyrue HadalbHble IMYTH aHa’POOHOTO
paciierieHuss  YIJIeBOAOB. OJHepretuyeckas d3()QPEeKTUBHOCTH aHa’POOHOTO
pacIIerIeHNs TIIOKO3BI.

4. Tlomstue o OpoxeHusix. KoHeunble npoAaykThl. Bunel OpoxkeHui.
MacnsHokuca0€ ¥ IPOIMOHOBOKHUCIIOE OPOKEHUSI.

5. T'omodepmentatuBHoe U reTepodepMeHTaTUBHOE  Opoxenus.  Ux
B030yauTenu. [lpakTueckoe npuMeHeHue.

6. AnspoOHoe paciienieHne NUPOBUHOIPATHON KUCIOTHL. LUK TpuKapOOHOBBIX
KHCJIOT, TMEPEHOC JJIEKTPOHOB M OKHUCIUTeNbHOE (ocopuirpoBanue. Boixon
SHEPrUH MPU a3pOOHOM pacIlEIIICHUH YTIEBOIOB.

7. AspoOHOe U aHa’pOOHOE IbIXaHHE Y MPOKAPUOT. Bubl aHa3pOOHOTO JIbIXaHUS
U €T0 3HaYCHUE.

8. ®otorpodubie Oaktepun U UX (OTOCHHTETHUECKUN ammapaT. MexaHu3m
OakTepuabHOTO (porocuHTe3a. OTIMYKs POTOCUHTE3a OAKTEPUI U PACTEHUIA.

9. ®dorocuHTe3WpyOIIKME 3€JeHbIe W MypIypHbIE CEpHbIe OakTepuu, UX
xapakTepucTuka. (OCOOEHHOCTH CTPOCHHUSA, LUTOTUIA3MATUYECKUE BKIFOUCHUS
Cepbl, UX POJib.

10. dorocuHTE3UPYIONINE MyPIypPHbIE HECEPHBbIE OaKTEpUHU, UX XapPaAKTEPUCTHKA.
JloHOpHsI Bog0opoaa Y (hOTOCUHTE3UPYIOIMINX HECEPHBIX OAKTEPHIA.

11. ®unym "llmanobaktepun". CTpoeHHE HX KIETOK W TOJIOKEHUE B CHUCTEME
opranu3MoB. OcobeHHoCTH (POTOCHHTE3a y IMAHOOAKTEPHUH.

12. Xemocunresupymomue Oakrepuu. HWx ocHOBHbIE Tpynmbl. MexaHU3M
xemocuHTe3a. Pabotel C.H.BuHOTpasCKOTro Mo M3y4eHUIO0 XEMOCHHTE3UPYIOIINX
OaKTepHil.

13. Hurpudummpyromue Oakrepun. Pabotret C.H.Bunorpagckoro mno wux
BBIJICTICHUIO. 3HAYCHUE HUTPUPHUKAIIH.

14. XeMOCUHTE3UPYIOIIUE CEpPHBbIE U TUOHOBBIE OakTepuu. VX poisib B mpupoje u
MEXaHHU3M XEMOCHHTE3a.

15. Kenezobakrepun. OCHOBHBIE MPEACTABUTENM TIpynmbl. YexonapyaTbie
oakrepun. Pabdorst C.H.Bunorpamckoro u H.I.XonogHoro mo wu3y4eHHUIO
Keae300aKTepHil.

Tema 7: OcHOBHBIE IPYIINIbI TeTEPOTPOPHBIX OaAKTEPHId.

Bonpocs! 11t 1OArOTOBKH:



1. OcHoBHbIE Tpymmbl reTepoTpodHbix Oaktepuit.  Crupoxersl. CTpoeHue
COUPOXET M HUX OTIMYMs OT Jpyrux Oakrepuil. OCHOBHBIE NPEICTABUTEIH.
CnupanabHble U U30THYTHIE OaKTEPUH.

2. ®unym  "lIporeobaktepus" KaKk  HamOoJiee  HW3Yy4YeHHas  TpyImna
MUKpoopranu3MoB. CemeicTBa YHTEpOOaAKTEpUid, TICEBJJOMOHA]T , BAOPUOHOB.

3. ®unym "OupmukyThl". XapaKTepUCTHKa CTA()UIOKOKKOB M OAITUILIL.

4. OcCHOBHbBIE TPyNIbl reTepoTpodHBIX OaKkTepuil. AKTHHOMHIIETHI U CXOJHBIE
cauMu Oaktepun. CTpoeHHe KIETOK M CIOCOOBI Pa3MHOXKEHHUSI aKTMHOOAKTEPHUH.
[IpakTH4eCcKOe 3HAYEHUE.

5. Pukkercun um xymamMuauum - oco0as rpynna MUKpoOOB-mapa3utoB. L{uki
Pa3MHOXEHUS.

Tema 8: YuacTne MUKPOOPraHU3MOB B KPYTOBOPOTAX OCHOBHBIX OHMOI€HHBIX
3JIEMEHTOB.

Bormpocs! 111 MOArOTOBKH:

1. MukpoOHOE pasnokeHue Kpaxmana, NEKTHHAa M JPYrMX YIJIEBOJOB.
[IpakTryeckoe 3HaUYEHNE MTPOLIECCOB.

2. AdpoOHOoe U aHa’pOOHOE PA3NOKEHHE MHUKPOOPTaHU3MaMM KIIETYATKU
(uemmrono3sl). Bo3oyauTenu npoieccoB. CKoNb3sIue OaKTEPHUH.

3. Posb MUKpOOpraHu3MoB B OMOJIOIMYECKOM KPYTOBOPOTE BEIIECTB B IPUPOJIE.
4. Kpyrosopot yriepona B mnpupoge. Guxcamus CO; B mporeccax (orto- u
XEMOCHHTe3a. BblaeneHue yriekuciaoTbl TpU  pacrhaje LEJUTIONIO3bl U
yTJIE€BOAOPOIOB.

5. Kpyrosopor a3ora B mnpupoje. AMMOHU(UKAIUS U MHUKPOOPTaHU3MBI, €€
BBI3BIBAIOIIILE.

6. Hutpudukaums wu BbI3bIBatomue ee MuKpoopranu3mel. Paborer C.H.
BuHorpaackoro no BbIAENICHUIO HUTpUPUKATOPOB. JleHuTpuduKams

7. Muxkpobuonornyeckas uxcaius atMmochepHoro azora. CBOOOTHOXKUBYIIIHE
a’poOHbBIC U aHAYPOOHBIE a30TduKcaTophl. Poiib B mpupoe.

8. KiyOenbkoBble OakTepuu, HUX XapaKTEPUCTHKA, B3aUMOOTHOIIECHUS C
pacTeHUsAMHU. Y 100peHusi Ha OCHOBE a30T(HPUKCUPYIOIIMX MUKPOOPTraHU3MOB.

9. MukpoOHOE OKHCICHHE Cepbl U €€ COCAMHEHUU (HOTOCHHTE3IUPYIOIIUMU M
XEMOCHUHTE3UPYIOIIUMU OAKTEPUSIMHU.

10. BoccranoBnenue cynb(paTtoB MUKpPOOPraHU3MAMH, €TI0 MPUYUHBI U 3HAUYCHHE.
KpyroBopot cepsl B ipupo/e.

Tema 9: I'eHeT4eckue peKOMOMHALNM Yy OAKTEPH.

Borpocsl [J1st TOATOTOBKH:

1. T'enernyeckue pexkoMOuMHauuMu y Oaktepuil. MexaHu3M  BKIIOUEHHUS
TeHEeTUYECKOro MaTepuala B 0aKTepralbHYyI0 XpOMOCOMY.

2. Tpancpopmauuss y  OakTepui. Oneitel  I'puddurca. [Ipupona

TpaHchopmupyronero (Gakropa W MeXaHW3M TpaHC(hHOpPMAIIHH. 3HayeHue
TpaHChHOpPMAIIHH.

3. Tpancmykumst 'y  Oakrtepuil. Hecnmemmduueckas u  crenuduyaeckas
TPaHCAYKITHSI.

4. Konsproranus y 6axrepwuii. [TonoBo#t daktop (F- mimasmuaa), ero poxanuszanus
B OaKTepuaIbHOU KJIETKE U CBOMCTBA.



Kpurepuu ouenku

OreHka «OTIMYHO» / «3auTeHO». OTBETHI HA MTOCTABJIEHHBIE BOIPOCHI U3JIaratoTCsl
JIOTUYHO, TOCJIE0BAaTENIbHO U HE TPEOYIOT JIOMOJIHUTENbHBIX MosicHeHui. [lonHo
PacKpbIBAIOTCSI IPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXKY SIBICHUSIMHU U COOBITHSIMMU.
Jenatorcsa 000cHOBaHHBIE BbIBOABI. COOIIOAAIOTCS HOPMBI JIUTEPATYPHOM peun
Omnenka «xopoio» / «3auyTeHo». OTBEThl Ha MOCTaBJIEHHbBIE BOIIPOCHI U3JararTcs
CUCTEMATU3UPOBAHO M IIOCJIENOBATENbHO. Marepual H3JIaracTcsi YBEPEHHO.
PackphITbl MPUYMHHO-CIICACTBEHHBIE CBSI3U MEXKAY SIBICHUSIMH U COOBITUSMHU.
JleMOHCTpUpyeTC YMEHHME aHAIU3UPOBATh MaTEpHal, OJHAKO HE BCE BBIBOABI
HOCSIT apryMEHTUPOBAHHBIA MU JIOKa3aTeNbHbIA xapakrep. CoONr0IatoTCs HOPMBI
JUTEPATypPHOU pEUH.

OrmeHka «yJOBIETBOPUTENBHO» / «3adTeHo». JlomyckaioTcs HapylleHHs B
IIOCJIEAOBATEIbHOCTH  W3JIOKEHMs.  HemomHo  packpbeIBalOTCS  NMPUYHMHHO-
CIIICTBEHHBIE CBSI3U MEXIY SBICHUSIMH U COOBITUSIMHU. JIEeMOHCTpUPYIOTCS
IIOBEPXHOCTHBIE 3HAHUS BOIPOCA, C TPYAOM PEIIAIOTCA KOHKPETHBIE 3aJayu.
HNmeroress  3aTpylHeHUs ¢  BbIBOJAaMH. JlomyckaroTcs HapyuleHUs HOpM
JIUTEpaTypPHOU peyu.

OrneHKa «HEYJOBJIETBOPUTENbHO» / «HE 3ayTeHO». Marepuan u3araeTcs
HEIOCJIe10BaTeNbHO, COUBUMBO, HE MIPEICTABIISAET ONPENEICHHON CUCTEMbl 3HAHUN
0 JucuUIuIMHE. He pacKkpbIBarOTCs INPUYUHHO-CIEACTBEHHBIE CBIA3U MEXAY
ABJICHUSIMU W coOblTussMH. He mnpoBoguTcs aHanu3. BBIBOIBI OTCYTCTBYIOT.
OTBeTBl Ha JOIMOJHUTEIBHBIE BOIPOCHl OTCYTCTBYIOT. VIMErOTCA 3ameTHbIE
HapyLIEeHUSI HOPM JINTEPATYPHOMN PEYH.

BOIIpOCbI K KOJIJNIOKBUYMaM

KomnokBuym 1. Tema: MuxkpoOuosorus kak Hayka. OO0beKTbl
MHUKPOOHOJIOTHH.

Bormpocs! 111 THCBMEHHOTO OTBETA:

[TpenMeTr ¥ 3agauu MHUKPOOMOJIOTMM, €€ OCHOBHBIE pa3lieibl, MECTO U pOJib B
COBpeMEHHOW Ouonoruu. [71aBHBIE HampaBiICHUS Pa3BUTHUS COBPEMEHHOM
MUKPOOUOJIOTUH: ¢duznonornyeckoe, HKOJIOTUYECKOE, MOJIEKYJISIPHO-
reHeTruueckoe. [lonoxkeHne MUKpPOOPraHU3MOB — OOBEKTOB MHUKPOOHMOJIOTHUU B
JKUBOU MPUPOJIE.

KosnokBuym 2. Tema: PaszButrue mMukpoOmosiormyeckux meroauk. Possb
MeTO0/10B B (pOpMHPOBaHUM HAYKH. BKiiaJ BbIIAIOIIMXCH YUEHBIX.

Bomnpoce! 11 NMCbMEHHOTO OTBETA:!

OTkpbITHE MUKPOOOB, PabOTHI MEPBBIX UCCIENOBATENEH MUKPOOPTaHU3MOB. Jlyn
[lactep u ero Bkimax B pa3Burue. Podbept Kox m ero 3HaueHue B pa3BUTHU
MukpoOuosorud. OCHOBHBIE dTalbl pa3BUTUA 00MmIEed MUKpoOHomoruu. PaboThl
C.H.Bunorpaackoro, M. beitepunka, B.JI. OwMensHckoro u  JIpyrux
MCCIIEIOBATEIIECH.

KosunokBuym 3. Tema: CTpoeHune MUKPOOHOI KJIETKH.

Borpocs! 111 THCbMEHHOTO OTBETA:



[MuTomnazmatuueckass MeMOpaHa: XMMHYECKUW COCTaB, CTPOCHHUE, (DYHKIIHH.
BuyTpukieTounble MeMOpaHHBIE CTPYKTYphl y OakTepuid M UX (QYHKIUU.
Knerounast crteHka OakTepuii: CTpoOeHHE, XUMHUYECKUH cOocCTaB, (QYHKIUU
KJIETOYHOM CTeHKU. CIM3UCTBIC CIIOU, KalCyibl U 4exibl y Oakrepuid. XKryTuku y
OakTepuil pazmepsl, hopma, CTPOCHUE, YUCTO U B3aMMOPACIIOJIOKEHUE, MEXaHU3M
JIBIKEHUS JKTYTHUKOB. PHOOCOMBI OakTepuii, uX CTpOEHUE, XUMUYECKUN COCTaB,
bynkuun, cyobeauHuibl. OCOOEHHOCTH CTPOCHHUS SJIEPHBIX JKBHUBAJICHTOB Y
Oakrepuii.Crienuuaeckne  3IEMEHTHI TEHOMa  OakTepuid —  TUTa3MUJBI,
WHCEPIMOHHBIE 3JIEMEHTBI, TPAHCIIO30Hbl. DHIOCHOPHl U APYIHE MOKOSIIUECS
¢dbopMbI OakTepHil.

KonsokBuym 4. Tema: Ilonsitme BHAa, KyJbTYpbl W IITAMMA OaKTepHid.
OcHOBHbIE OCOOCHHOCTHM CHCTEMATHKH M MIACHTH(PUKANMU OaKTepuil Kak
0M0J10rH4YeCKUX 00 bEKTOB.

Borpocs! 111 TMCBMEHHOTO OTBETA:

OCHOBHBIE TNPUHIUIBI TAaKCOHOMHUHU IIPOKAPUOT M €€ MECTO B COBPEMEHHOMU
OMOJIOTMUYECKON CHUCTEMAaTHKE. DKOJOro-pu3nosiornyeckas U (uiIoreHeTuyecKas
cucreMatuka mpokapuorT. llpu3Hakum OakTepuii, y4yuTBIBAEMbIE TIPU HUX
kinaccupukauuu. [lonsarue o Bune, KynpType U mramme 6aktepuil. MonekynspHo-
IEHETUYECKUE METOAbl HACHTU(UKAIMU OakTepuidl. YCTAaHOBJIEHHE  BUIOBOM
IPUHAIEKHOCTH MUKPOOPTaHU3MaA.

KosutokBuym S. Tema: OcHOBbI (pM3HOJIOTMM POCTA U KYJbTHBHPOBAHUSA
MPOKAPHUOT.

Borpocsl 411 TMCbMEHHOTO OTBETA:

PocT u pa3Butue Oakrepuil. Mexanu3M nurtanusa y Oaxrepuil. Bocemb crioco6oB
XKU3HU MpoKapuoT. Ilepuognueckoe U HENMpepbIBHOE KyJIbTHUBUpOBaHUE. KpuBas
pocCTa MepUOANYECKON KYJIBTYPhl, 0OCOOCHHOCTH OTNENbHbBIX (Da3. HakomnurtenbHbie
KyJIbTYpbl — NPUHUMI 3JEKTUBHOCTU. VCTOYHMKM yriepoga U a3oTa,
ucrojab3yemble Oaktepusmu. Mcrounuku cepbl U ¢ocdhopa. DakTopbl pocTa:
npoToTpodsl U aykcoTpodbl. OCHOBHBIE THUIBI CpEA, MPUMEHSEMBIX B
MUKpPOOHOJIOTUU: paclpeielieHe MO0 Ha3HAY€HUIO, COCTaBYy, KOHCHCTEHIIHH.
KpuBas pocra neprnoanyeckoi KyJabTypbl, 0COOEHHOCTH OTACIBbHBIX (pa3. BnusHue
BHEIHUX (hakTOpoB (Temreparypa, pH u np.) Ha KU3HENEATETLHOCTh OaKTEepUil.
Metonbl CcTEepUiIM3alMM: CYXOM JKap, AaBTOKJIABUPOBAaHWE, MacTepus3alus U
TUHJATU3alH.

KosnnokBuym 6. Tema: Meradou3m 0akTepuid.

Bormpocsl 111 TMCbMEHHOTO OTBETA:

DHepreTudyeckuii oOMeH y OakTepuil U €ro CBs3b C KOHCTPYKTUBHBIM. IlyTm
MOJYYEHUs] DHEPrUU B aHA’POOHBIX W adpoOHBIX ycioBusax. CyOcTtpaTHOe
dochopunupoBanue. Ilyrs OmOnena-Meliepropa u jpyrue HadaidbHbIE IyTH
aHa’poOHOTO pacuieryieHus: yriieBoAoB. [loHsTne o OpOXEHUsIX: KOHEUYHBIE
MPOJYKTHI, BUIBI OpOKEeHHMI (TOMO(pEpPMEHTATHBHOE, TeTepodepMEHTATUBHOE
MOJIOUHOKHUCJIBIE, MACISIHOKUCIOE W MPOMUOHOBOKHCIOE  Opoxkenus). L{ukn
TPUKAapOOHOBBIX ~ KHUCJIOT,  MEPEHOC  DBJEKTPOHOB W OKUCIMTEIbHOE
dbochopunupoBanre. Buubl  aHa’poOHOrO  ABIXaHWS M €ro  3HAYCHHE.
dorotpodupie OakTepun W WX (HOTOCHUHTETUYECKHMA ammapar, MEXaHU3M



OakTepuanbHOro (HOTOCHMHTE3a, (OTOCHHTE3UPYIOUINE 3€JE€HbIE U IMypIypHbIC
CEpHbIE M HECEpHble OaKTEepUM, MX XapaKTEpPUCTUKA, JOHOPHl BOAOpOAa Yy
¢dotocunTe3upyroumx Oakrepuil. [{naHoOakTepuuM W OKCUTEHHBIH (POTOCHHTES.
XEeMOCHHTE3UPYIOIINE OAKTEPUU: OCHOBHBIE IPYIIbI, MEXaHU3M XEMOCHHTE3a Ha
npuMepe O€CUBETHBIX  CEpHbIX M THOHOBBIX Oakrepuil. JKenezoOakrepuu:
OCHOBHBIE IIPEJICTABUTENN IPYIIIbI, YEXOJIbYAThIE OAKTEPHH.

KoanoxkBuym 7. Tema: PazHooOpa3ue rpynn rereporpogHbIX OaKTepuii.
Borpocsl 111 TUCbMEHHOTO OTBETA:

OcHoBHBIE TpymIbl rerepoTpodHbix Oaktepuil.  CHnupanbHble W H30THYTHIC
O0aktepuu. CHOUPOXETHI: OCOOEHHOCTH CTPOCHHUS, OCHOBHBIE TPEJICTABUTEIH.
®Gunym "llpoTeobakrepus” kak Hanbosiee U3ydeHHas TPYIa MUKPOOPTaHU3MOB,
CEMEHCTBAa IHTEPOOAKTEpPHU, MCEBIOMOHA] , BUOpHOHOB.Duitym "OupMUKyTHI",
XapaKTepUCTHKA CTAPMIOKOKKOB U Oaril. AKTUHOMUIIETHI U CXOJIHbIE CHHUMU
OaKTepuu: CTPOEHHUE KIETOK U CHOCOOBI Pa3MHOKEHUS, IPAKTUUYECKOE 3HAUCHUE.
Pukkercun u xjmampauu - ocobas rpymnna MHUKpOOOB-NApasUTOB, LMKII
Pa3MHOXKEHUS.

KonnokBuym 8. Tema: IlpeBpaiienne BemecTB B IpPHUPoAe NPH YYACTHH
MHMKpPOOpPranu3mMoB. MHoroo0pa3ue MHMKPOOPraHM3MOB, YYaCTBYKIIHMX B
HUKJIaX OMOTeHHBIX 3JIEMEHTOB.

Borpocs! 111 MTHCBMEHHOTO OTBETA:

MukpoOHOe pa3iiokeHHe Kpaxmalia, IeKTUHa U APYyTuX yrieBoJoB. [IpakTuueckoe
3HAYEHHE MPOIECCOB. APOOHOE M aHA’POOHOE PA3NOKEHUE MUKPOOPTraHU3MaMHU
KjeTyaTku (uesmnonossl). Bo3Oynurenu mpoueccoB. Poiab MUKpOOpraHu3MoOB B
OMOJIOTMYECKOM KPYroBOpOTE BellecTB B mpupoae. Kpyrosopor yriepona B
npupoge. Duxcanusa CO, B mporeccax (PoTro- U XeMOcHHTe3a. BeiaeneHue
YTIEKHUCIIOTHl IPU pachaae LeJUToI03bl U yIieBogopoaAoB. KpyroBopor azora B
npupore. AMMOHU(UKAIMS U MHKPOOPTaHM3MBI, €€  BBI3bIBAIOIIME.
Hutpudukanuss u BbI3bIBAIOIIME €€ MHUKPOOpPraHu3Mbl. JleHuTpudukanus.
Mukpobuonoruyueckas ¢ukcamusi armocepHoro azorta. CBOOOTHOXKHUBYIIIHE
a’poOHbIe M aHadpoOHbIe a3oTdukcaTopbl. MUKpPOOHOE OKHCIEHHE Cephl U €€
COECUHEHUH (OTOCUHTE3UPYIOLIUMU U XEMOCHHTE3UPYIOIIUMU OaKTEpUsSMHU.
Boccranosnenue cynbpaTroB MUKpOOPTaHU3MaMHU, €r0 IPUYNHBI U 3HAUECHHUE.
KosiokBuym 9. Tema: CTpyKTypHBIE 7| (GyHKIHOHAJIbHBIE
0COOCHHOCTHOAKTEPUAIBLHOM KJIETKHU: N'eHeTHYeCKHe TPaHCPhOopMAaLUH.
Bormpocsl 111 TMCbMEHHOTO OTBETA:

['eHeTnueckre pekoMOMHAIMY Y OaKTepUil: MEXaHU3M BKIIFOUEHHS] TEHETHYECKOTO
Martepualia B 0akTepuaibHylo XpoMocoMy. TpaHcopmanus y OakTepuit: mpupoja
TpaHchopmupytomero (aktopa, MEXaHW3M U 3HAY€HUE TpaHCPOpPMALUU.
Tpancnykuust y Oakrepuil. Hecnenuduueckas u cnenuduyeckass TpaHCAYKIIHS.
Konstoranus y Gakrepuii. [lomooit ¢gakrop (F- mmazmuna), ero jokanu3aius B
OaKTepHaIbHON KJIETKE U CBOWCTBA.

Kpurepumu onieHk# KOJIOKBHYMA:
- OIEHKAa «OTJIMYHO» BBICTABISCTCS, €CIU CTYIEHT JE€MOHCTPUPYET
BCECTOPOHHEE, CHUCTEMaTHYeCKOe U TIIyOOKOe 3HaHWE MaTepualia, yMEeHHUE



CBOOO/JIHO BBIMOJIHATH MPAKTUYECKHE 3alaHusi yMeeT CBOOOJHO JIOTMYECKH,
apryMEHTHUPOBAHHO, YETKO M C)XaTO U3Jararb OTBETbl Ha BONPOCHL C
UCIIOJIb30BaHUEM HaYyYHOU TEPMUHOJIOTUH;

- OIICHKa «XOpOILIO» BBICTABISAETCS, €CIU CTYACHT IPOJEMOHCTPUPOBAI
XOpOLIME CUCTEMATUYECKUE 3HAHUS MaTepualla, OTBETHl COJAEPKAT HEKOTOPYIO
HETOYHOCTb WJIM HE OTIMYAIOTCS MTOJIHOTON U3JI0KEHHUS;

- OIIGHKa «YJOBJIETBOPUTEIBHO» BBICTABIAETCSA, €CIU CTYJIEHT JaeT
HETOJIHBIE OTBETHI Ha BOIIPOCHI, JOMYCKAET HETOYHOCTH B (POPMYITUPOBKAX;

- OLEHKAa «HEYJOBJIETBOPUTEIBHO» BBICTABISIETCS, €CJIM CTYAEHT HE
MOJATOTOBHJICA, HE OTBETMJI HA BOINPOCHl WJIM OTBETHJI HEMPAaBWIBHO; MOKa3all
ci1a0ble 3HaHUA U JOIYCTHII IpyOble OIIMOKH

OneHouyHble cpencTBa JUisi HMHBAIMAOB M JIMIl C OTPaHUYEHHBIMH
BO3MOXKHOCTSIMU ~ 3[I0POBbSl  BBIOMpAIOTCS C YYETOM HX HWHAMBHUIYaJIbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEH.

— pU HEOOXOOUMOCTH MHBAJIWAAM W JIMIAM C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMU ~ 3[IOPOBBSl  IIPEJIOCTABIIICTCS  JOMOJIHUTEIBHOE BpeMs AJis
HOJIFOTOBKU OTBETA;

— MpU TOPOBEACHUM NPOLEAYPbl OLEHUBAHUS peE3yJbTaTOB OOyYeHUs
MHBAJIMJIOB M JUI C  OTPAaHUYEHHBIMM  BO3MOXHOCTSIMU  37J0POBbBS
peTyCMaTPUBACTCS MCIIOIb30BAHIE TEXHUUYECKUX CPEACTB, HEOOXOIUMBIX MM B
CBSI3M C UX UHANBUAYATHHBIMU OCOOCHHOCTSIMH;

— TpH  HEOOXOAMMOCTH Jisi  OOydJaloIuXcsi C  OTrpaHMYEHHBIMU
BO3MOXKHOCTSIMH 37IOPOBBSI M WHBAJIHUAOB IPOLIEAypa OLICHUBAHUS PE3yIbTaTOB
00y4YeHus IO JUCIHUILTUHE MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

[Ipouenypa olLeHMBaHUS pe3yJAbTATOB OOYYEHUS MHBAIMIOB W JIUI[ C
OTPaHUYEHHBIMH ~ BO3MOXXKHOCTSIMH ~ 3JIOPOBbSl [0  JAMCLUUIUIMHE  (MOYIIIO)
npelycMaTpuBaeT MpeaocTaBieHne uHpopManuu B (Gopmax, aJanTUPOBAHHBIX K
OTPAaHUYEHUSM UX 3[J0POBBS U BOCIIPUATHS HHPOPMALIUH:

JUis U1l ¢ HapyIIEHUSMU 3pEHUsI:

— B TIeYaTHOU (hopMe YBEIIMUEHHBIM HIpU(TOM,

— B (popMe 3JIEKTPOHHOTO TIOKYMEHTA,

JUis U1 ¢ HapyLICHUSAMH CIyXa:

— B IeyatHou opme,

— B (popMe 2IIEKTPOHHOTO JTOKYMEHTA.

JIis AuIl ¢ HapyIICHUSMH OTIOPHO-JBUTATEIHHOTO arapara:

— B IeyatHou opme,

— B (hopMe DJIEKTPOHHOTO TOKYMEHTA,

JlaHHBIN TepedYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT
KOHTHHI€HTa 00yYaroUIXCs.

4.2 ®oHI OULEHOYHBIX CPEACTB /Jsi NPOBEACHUS MPOMEKYTOYHOI
arTrecTanum.

BOHpOCLI IJIS MOATOTOBKH K IK3aMEHY



1. IlpenMer u 3agaun MHUKPOOHMOJIOTHH, €€ MECTO M pPOJIb B COBPEMEHHOMU
ouonoruu. {uddepenimanmss MUKpOOHOJIOTHUECKON HAYKH T10 LIEJISIM U 00BbeKTaM
uccienoBanusi. OCHOBHBIE Pa3/iesibl MUKPOOHUOJIOTHH.

2. 3agaud  MHMKPOOMOJOTMYECKONM HayKu. 3HAuU€HUE MHUKpPOOUOJIOTUH IS
pa3BUTHUS (PUBUKO-XUMHUECKON OUOIOTHH, MEAUIIUHBI U CEJIBCKOTO XO35SHUCTBA.

3. OtkpoiTie MUKpoOOB JleBeHrykoM u paboOThl TEPBBIX HCCIEIOBATENCH
MUKpPOOPTaHU3MOB.

4. Jlyu IlacTep u ero 3HaueHue B pa3BUTUU MHUKpoOuoioruu. Pemenne Bonpoca
0 CaM03apOK/ICHUU )KU3HU. YUEHHE O OPOKEHUH.

5. Pa6ortsl IlacTepa no u3ydenuto 6osie3Hel BuHa U nuBa. Pazpabotka Ilactepom
HAYYHBIX IPUHIUIIOB NPOPMIAKTUKN HWH(EKIMOHHBIX 3a00JI€BaHUIl.

6. PoGept Kox m ero 3HaueHue B pa3BUTUU MHUKPOOHOJOTHHU. 3HAUEHHE PabOT
P.Koxa niist pa3BuTHS MUKPOOMOJIOTMYECKON TEXHUKHU.

7. OcHOBHbIE  JTambl  pa3BUTUS  oOwmWEed  MHKpoOmosioruu.  PaboTsl
C.H.Bunorpaackoro, M. beiiepunka, B.JI. OwmemaHckoro u  JIpyrux
UCCIICI0BATEIICH.

8. I'nmaBHble  HampaBi€HHMS  pPa3BUTHS ~ COBPEMEHHOM  MHKPOOHOJIOTHU:
($U3MOIOTUYECKOE, IKOJIOTHUECKOE, MOJIEKYIIIPHO-TEHETUYECKOE.

9. TlonmokeHWe MUKpPOOPTaHM3MOB B JKMBOW mpupoxae. I[IpokapuoTHeie
AYKapHOTHBIE MUKPOOPTAaHU3MBbI; CXOACTBO U OCHOBHBIE Pa3INUMSL.

10. OcHOBHBIE MPUHIUIIBI TAKCOHOMHH TPOKAPHOT U €€ MECTO B COBPEMEHHOU
OMOJIOTMYECKON CHUCTEMATUKE. DKOJOro-(pu3HOI0ITHUecKas U (pruiioreHeTnuecKas
CUCTEMATHUKA ITPOKAPHOT.

11. Pasmeps! u popma GakTepuadbHbIX KiIeTOK. O0IIas XapakKTeprucTuKa CTPOSHUS
OaKTepHaIbHON KIIETKH.

12. Knetounas crenka Oaxtepuil. CTpoeHHe, XUMHUYECKHUH CcOCTaB, (yHKIHUU
KJIETOYHOM cTeHkH. bakrtepum 0Oe3 kieTouyHod cTeHku: L-popmbl OakTepuid,
MUKOIIa3Mbl. CIIM3UCTBIE CIIOM, KAICyJbl U 4eXJbl y Oaktepuil. Ux xumudeckuit
COCTaB M 3HAUYCHHE.

13. Krytuku y  Oakrtepuii  pasmepbl, (Qopma, CTpoeHHE, YHCIO W
B3aMMOpACIIOIOKeHne. MexaHu3M JIBIKEHUs KTyTHUKOB. Bopcunku (pumbpun),
UX OTJINYMS U (PYHKILIHH.

14. [lutonmasmaTuyeckas MemOpaHa. Ee XuMmMuyeckuiéi cocTaB, CTPOCHHE,
bynkuud. BHyTpukieTOuHble MeMOpaHHBIE CTPYKTYpbl y OakTepuili U uX
byHKUIHU.

15. PubocoMbl OakTepui, HX CTpOEHUE, XUMHUYECKHH cOCTaB, (DyHKIUU.
Cyo6benunuiibl pudocom. [Tonrcomer.



16. OcoOeHHOCTH CTPOCHHUS SIIEPHBIX SKBUBAJICHTOB y OakTepuil. bakrepuanbHas
XpoMocoMa U ee crpoeHue. OTiMuus HYKJICOUJOB OaKTepuil OT SAEp IYKApUOT.
[Tnazmubl. UHCEpUIMOHHBIE 3JIEMEHTHI U TPAHCIIO30HBI.

17. Oupocniopsl u npyrue mnokosmuecs hopmbl 6akTepuil. CTpoeHre SHI0CTOP U
nporecc ux GOpMHUPOBaHUA. 3HAYCHHE SHIOCTIOP y OaKTepHUH.

18. IIpusnaku GakTepuii, yunTbiBaeMble IpH ux Kiaccuduxaruu. [lonstue o Buze,
KyJbTYpE U IITAMME OAKTEPHIA.

19. MonekysipHO-TeHETUIECKHE METO/IBI UACHTUQUKAITIH OaxkTepuil.
VYcraHoBieHUe BUAOBOW MPUHAMIICKHOCTH MUKPOOPTaHU3MA.

20. Poct u pa3Butue Oaktepuii. TUIbI pa3MHOXKEHUS.

21. MexanusM nutanus y 6akrepuil. BHekieTouHOe nepeBapruBaHue MUTATEIbHbBIX
BemecTB. [IpOHMKHOBEHHE THUTATENBHBIX BEHIECTB dYepe3 IUIa3MaTHYECKYIO
MeMOpaHy.

22. Tunmbl mMUTaHUS Y MUKPOOPTraHU3MOB. AyTOoTpodbl m rereporpodsl. Tursl
ayroTpoHoro nuranus. PoTo- u xemoayToTpodsl. OpranoTpodsl U JIUTOTPODEI.
Bocemb cioco0o0B XU3HU IPOKAPUOT.

23. Poct u pa3BuTtHe MHKpoopraHusMmoB. llepuoanueckoe u HempepbIBHOE
KyJIbTUBUpPOBaHUE. 3aKOHOMEPHOCTH POCTa YUCTBIX KYJIbTYp OakTepuil mpu
NEpPUOANYECKOM KyIbTUBHUpOBaHuU. KpuBas pocTa.

24. KynbTUBUpPOBaHHE MHUKpOOpraHu3MoB. HakomutenbHble KyabTypsl. [IpuHimn
AIIEKTUBHOCTHU. UHCTHIE KyIbTyphl MUKPOOPTaHU3MOB.

25. Vctounnku yriaepoja, ucIoib3yeMbie Oaktepusimu. I[loHstTue chippe B
MUKPOOHOJIOTUYECKON MPOMBIIIIEHHOCTH.

26. VICTOYHMKM a30THOTO MHTAaHUA Yy MHUKPOOPraHu3MoB. @DakTopsl pocTa.
[TporoTpods u aykcorpodsl. Uctounuku cepsl u dhocdopa.

27. OCHOBHBIE TUTIBI CpeJl, TPUMEHSIEMbIX B MUKpoOuosioruu. Pacnpenenenue mo
Ha3HAYCHHUIO, COCTaBYy, KOHCHCTEHIIMH. OCHOBHBIE TpPeOOBaHUS K MHUTATEIHHBIM
cpelam ¥ MPUHIIUIB UX KOHCTPYHUPOBAHUS

28. 3aKOHOMEPHOCTH  pOCTa  YHCTBIX  KyJIbTyp  MHKPOOPTaHU3MOB  IIPH
NEePUOANYECKOM KyJIbTUBUpOBaHUU. KpuBass pocTta mepuoanyecKoil KyibTypBl,
0COOEHHOCTH OT/CNIbHBIX (a3.

29. Bnmusaue  BHemHuX  (akTtopoB  (Temmepatrypa, pH w gp.) Ha
KU3HEJCATCIILHOCTh OaKTEPHi.

30. BiusiHue Temmeparypsl Ha pocT Oakrtepuil. Vcmonb3oBaHME BBICOKHX
TEeMIEpaTyp I CTEPUIN3auU. MeTobl CTePIIN3aIINH.

31. Ilacrepuzanmss w  TUHAaIu3amus. [IpuMeHeHne B MEOUIMHE |
IPOMBIIIIIEHHOCTH.

32. DHepreTU4ecKuii OoOMeH y OakTepuii ¥ €ro CBsI3b C KOHCTPYKTHBHBIM.
OCHOBHBIE 3Tallbl pacIlEIJICHHs YTJIEBOAOB.



33. OtHOomIeHHe MHKPOOOB K Kkuciopoay. IlyTm momydyeHus >SHepruu B
aHa’POOHBIX U a3POOHBIX YCIOBUSX.

34. AnaspoOHoe pacuieruieHne yriaeBogoB. CyOctpaTHoe (dochopuiiipoBaHue.
[Iyts OwmbOnena-Meiieproa W japyrue HadajlbHbIE IyTH  aHA’pPOOHOIO
paciieruieHuss  YIrJIeBOAOB. OJHepreruyeckas 3((EeKTUBHOCTH  aHa’pPOOHOTO
pacIIerIeHNs TIIOKO3BI.

35. Ilonatue o Opoxenusix. Koneunsle mnpoayktel. Buasl OpokeHuit.
MacnsHOKHCI0€ U TPOIMTHMOHOBOKHUCIIOE OPOKEHUSI.

36. l'omodepmenTatuBHOE U TeTepodepmeHTaTuBHOe  OpokeHms.  HMx
BO30OyauTenu. [Ipaktuyeckoe npuMeHeHHe.

37. AspoOHoe paclienyieHne TUPOBUHOTPATHON KUCIOTHL. [[uki TpukapOOHOBBIX
KHUCJIOT, TIEPEHOC JJIEKTPOHOB M OKHUCIUTeNnbHOE (docdopunupoBanue. Boixon
SHEPTUH MPHU a3POOHOM PaCIICIIICHHH YTIEBOIOB.

38. AspoOHoe u aHa’poOHOE IbIXaHUE y MMPOKAPUOT. BUIbl aHadpOOHOTO TBIXaHUS
U €T0 3HaYCHUE.

39. ®ororpodubie OakTepu U UX (POTOCHHTETUYECKUN ammapaT. MexaHusm
OaxTepuanbHoro ¢porocunTe3a. Otanuus poTrocuHTe3a GaKTEpUil U pacTEHUH.

40. ®OTOCUHTE3UPYIOIINE 3€JIEHble M IypIlypHbIE CEepHble OaKTepuu, HX
xapaktepucTuka. (OCOOEHHOCTH CTPOCHHUSA, LUTOIIIA3MATUYCCKUE BKIIOUCHUS
Cepbl, UX POJIb.

41. ®OTOCHHTE3UPYIOLIME NMYPITyPHbIE HECEPHBIE OAKTEPHUH, UX XapPAKTEPUCTHKA.
JloHOpBI BOJI0pOJa Y POTOCUHTE3UPYIOIMIUX HECEPHBIX OAKTEPUH.

42. ®unym "lluanobakrepun". CTpoeHHE WX KJIETOK M TIOJIOXKEHHE B CHUCTEME
oprann3MoB. OcobeHHOCTH (DOTOCHHTE3a y IMAHOOAKTEPUH.

43. XemocuHtesupytomue Oaktepun. KX ocHOBHbIe Tpynmbl. MexaHu3m
xemocuHTe3a. Pabotel C.H.BuHOTpasCKOTO M0 M3YYEHHUIO XEMOCHHTE3UPYIOIINX
OaKTepHil.

44. Hurpuduuupyroumme Oakrepun. Pabotrer C.H.Bunorpaackoro mno wux
BBIICTICHUIO. 3HAYEHUE HUTPUPHUKAIIH.

45. XeMOCHHTE3UPYIOIUE CEPHBbIC U THOHOBBLIE OakTepuu. VX posib B mpupoje u
MEXaHHU3M XEMOCHHTE3a.

46. XKenezobakrepuu. OCHOBHBIE TPEACTaBUTENM Tpynmbl.  Yexonpuarbie
oakrepun. Pabdorst C.H.Bunorpamckoro u H.I.XonogHoro mo wu3y4eHHUIO
xKene300aKTepuil.

47. OcHoBHble Tpynmbl rerepoTpodubix Oaktepuit.  Cnmpoxersl. CTpoeHue
CIMPOXET W WX OTIWYUS OT Apyrux Oakrtepuil. OCHOBHBIE TPEICTaBUTEIH.
CrnupanabHbIe U U30THYTHIE OAKTEPHUH.

48. ®unym  "lIpoTteobakrepus” KaKk HauOoyiee  WM3y4YyeHHas Tpymma
MUKpOOpranu3MoB. CeMencTBa SHTEPOOAKTEPHid, ICEBJOMOHA/ , BUOPUOHOB.



49. Ounym "OupmMukyThl". XapakTepucTuka CTadUIOKOKKOB U OaIuiii.

50. OcHoBHBIE TPYIIBI reTepoTPOPHBIX OakTepuil. AKTHHOMHUIIETHI M CXOJHBIE
cHuMu Oaktepun. CTpoeHHE KIIETOK U CIOCOObl pa3MHOKEHUS aKTUHOOAKTEpHUH.
[IpakTryeckoe 3HaYEHUE.

51. Pukkercun u xjamuguud - ocolas rpynmna MUKpoOoB-mapa3uToB. [luki
pa3MHOKEHUSI.

52. MukpoOHOE pa3oKeHHe Kpaxmana, I[EeKTMHa U JPYTuX YrJeBOJOB.
[TpakTHyeckoe 3HaYeHHE MPOIIECCOB.

53. AspobHOe U aHa’pOOHOE pa3lIoKEHHUE MHUKPOOPraHU3MaMH  KJIETYATKH
(uemmrono3sl). Bo3oyaurenu nporeccoB. Ckonb3siue OaKTepuu.

54. Poib MUKPOOPTaHU3MOB B OMOJIOTMYECKOM KPYTOBOPOTE BEILIECTB B MPUPO/IE.
55. KpyroBopot yriaepona B mpupone. @ukcamus CO2 B mporeccax (HoTo- U
XeMOCHHTe3a. BplneneHne yriaekuciaoThl TpU  pachaje HEJUTIONO03Bl U
yTIE€BOAOPOIOB.

56. KpyroBopot a3zoTa B mpupoae. AMMOHH(HUKAIUS U MHUKPOOPTaHU3MEI, €e
BBI3bIBAIOLIHE.

S57. Hutpudukauss u BbI3bIBalONIME €€ Mukpoopranusmbl. Pabdotet C.H.
BuHorpazackoro 1o BblENEHNIO HUTpUPUKATOPOB. [leHuTpudukanms

58. Mukpobuonornyeckas (ukcarus atMochepHoro azora. CBOOOTHOKHBYIIHEC
a’poOHbIe U aHadpoOHBIEe a30ThuUKcaTOpbl. POk B mpupoe.

59. KinyOeHpkoBble OaKkTepuu, HMX XapaKTEPUCTUKA, B3aUMOOTHOLICHHS C
pacTeHusMH. Y 100peHus: Ha OCHOBE a30T(HPUKCHPYIOIINX MUKPOOPTaHU3MOB.

60. MukpoObHOE OKHCJIEHHE Cephbl U €€ COSAUHEHUN (POTOCHHTEIUPYIOUUMU H
XEMOCHUHTE3UPYIOIIUMU OAKTEPUSIMHU.

61. BoccranoBnenue cynb(paToB MHUKPOOPTaHU3MaMH, €r0 MPUYMHBI U 3HAYEHUE.
KpyroBoport cepsl B ipupo/ie.

62. 'eneTnueckne pexomMOuWHanMu y OakTepuil. MexaHU3M  BKIIOUCHUS
TeHETUYECKOTO MaTepHaia B 0aKTepHaTbHYIO XPOMOCOMY.

63. Tpanchopmanmss y  Oakrepuit.  OmbiTel  ['puddurca.  Ilpupona
TpaHchopmupyroero (akropa U MeXaHU3M TpaHC(hHOpPMAIIHH. 3HayeHue
TpaHCchHOpMAIIHH.

64. Tpancnykuust 'y  Oakrepuil. Hecnenuduueckas u  cnenuduueckas
TPaHCAYKITHSI.

65. Konstoranusa y Oakrepuii. [lonoso#t ¢dakrop (F- mnasmuaa), ero nokanuzamus
B OaKkTepuaIbHOU KJIETKE U CBOMCTBA.

Kpurepun onenku sx3ameHa:

BricTaBneHne OLEHOK Ha 3K3aMEHE OCYILECTBIISIETCA Ha OCHOBE MPHUHIUIIOB
OOBEKTHUBHOCTH, CIPABEUIMBOCTH, BCECTOPOHHETO aHajlh3a YPOBHSA 3HAHUM
CTYJEHTOB.



[Ipu BbICTABICHUU OLICHKH 3K3aMEHATOP YUUTHIBAECT:
* 3HaHME (HAKTHYECKOTO Marepuana Mo MporpaMme, B TOM YHUCIE, 3HAHHE
00s13aTEIbHON JIUTEPATyphl, COBPEMEHHBIX MYyOJIMKalKMiA MO MporpaMMme Kypca, a
TaK)Ke UCTOPUH HAYKH;
* CTENEHb aKTUBHOCTH CTY/ICHTA HA CEMUHAPCKUX 3aHATHUSAX;
* JIOTHUKY, CTPYKTYpPY, CTHJIb OTBETA; KYJIbTYpYy pPE€UYH, MaHEpy OOILICHHUS;
* TOTOBHOCTh K JHCKYCCHH, apryMEHTHPOBAaHHOCTb OTBETa; YpPOBEHb
CaMOCTOATEILHOTO MBIIIJICHUS; YMEHUE TIPUIIOKUTH TEOPHUIO K MPAKTHKE.

O1ieHKa «OTIIUYHOY.
O1eHKa «OTJIMYHO» CTAaBUTCS CTYJIEHTY, OTBET KOTOPOTO COJICPKHUT:
* T1iy0OKO€ 3HaHWE NMPOTPAMMHOI0 MaTepuasa, a TAak)ke€ OCHOBHOT'O COJIEPIKaHMUS
¥ HOBAITWH JICKITMOHHOTO Kypca M0 CPaBHEHUIO C yU4eOHOM TMTepaTypoii;
* 3HAHUE KOHIIENTYaJIbHO-MOHSITUHHOTIO amnmapara BCEro Kypca;
* 3HaHHWE MOHOTpadUUECKOU JIUTEPATYPHI IO KYpCY,
a TaKXe CBUJIETEIBCTBYET O CIIOCOOHOCTH:
*  CaMOCTOATEJIBHO KPUTHUYECKU OLIEHUBATh OCHOBHBIC MTOJIOKEHUS KypCa;
*  YBSA3BIBATb TEOPHIO C MPAKTUKOM.
OueHKa «OTJIIMYHO» HE CTABUTCA B CIy4dasX OTCYTCTBUSI aKTUBHOTO Y4YacCTHS
CTyJIeHTa B Y4eOHOW paboTe Ha 3aHATUSX, & TAKKE€ HEMPaBWIBHBIX OTBETOB Ha
JIOTIOJITHUTENIHHBIE BOMPOCHI MTPENoaBaTelIs.

OueHka «XOpoIIo».
O1eHKa «XOpOIIO» CTABUTCS CTYAEHTY, OTBET KOTOPOTO CBUAETEIbCTBYET:
* 0 IOJIHOM 3HAHWU MaTepHala 1Mo NPoOrpaMMme;
* 0 3HAHWUM PEKOMEHJIOBAHHOM JIUTEPATYPHI,
* a TaKkKe COIEPKHUT B IEJIOM IMPAaBWIbHOE, HO HE BCEraa TOYHOE H
apryMEHTHUPOBAHHOE U3JI0KEHUE MAaTeprala.
OneHKa «XOpOIlIO» HE CTAaBUTCSA B CIydae OTCYTCTBUSI Y CTYJIEHTa MOHUMAaHUs
M3JIaraeéMoro OTBETA.

OueHka «yJI0BJIETBOPUTEIIBHOY.
O1eHKa «yJIOBJIETBOPUTEIIBHOY» CTABUTCS CTYICHTY, OTBET KOTOPOT'O COJACPIKUT:
* TIOBEPXHOCTHBIEC 3HAHUS BAXKHEUIIMX pa3JeioB MPOrPAMMBbI U COJICPIKAHUS
JIEKIIMOHHOTO KYpCa;
* 3aTpyJHEHHS C UCIIOJb30BAHMEM HAYYHO-TIOHSATUWHOrO  amnmapara |
TEPMUHOJIOTHH KypCa;
* CTpPEMJICHHE JIOTUYECKH YETKO MOCTPOUTH OTBET, a TAK)KE CBUJICTEIILCTBYET O
BO3MOYKHOCTH TMOCTIEAYIONIETO O0yUeHHUS.

OueHka «HEeyIOBJIETBOPUTEIHHO.
OneHka  «HEYJOBJIETBOPUTEIIBHO»  CTaBUTCS  CTYACHTY, HMEIOIIEMY

CYILIECTBEHHbIC MPOOEIbl B 3HAHUM OCHOBHOTO MaTepuaia Mo mporpaMmme, a Takxe
JOTMYCTUBIIIEMY TPUHIIUITHATBHBIC OMMUOKH MPU U3JI0KCHUH MaTepuaa.

OneHouyHBIC CcpencTBa JUISi WHBAIAIOB W JIMIl C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMH ~ 3JIOPOBBSI BBIOMPAIOTCS C Yy4ETOM WX WHIUBHIYaJTbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEM.

— [pu  HEOOXOMUMOCTH WHBAIMIAM W JIMIaM C OrPaHHYCHHBIMU
BO3MOXKHOCTSIMH ~ 3JIOPOBBSI  TIPEIIOCTABIISICTCS  JOINOJIHUTEIBHOE BpeMs  JJIA
MIOJITOTOBKH OTBETA HA DK3aMECHE;



— TpU TPOBEIACHUH NPOLEAYPHl OIEHUBAHUS peE3yJbTaTOB OOydeHHUs
WHBAJIMIOB M JIMIl C  OrPAHMYEHHBIMH  BO3MOXKHOCTSIMH  3JI0POBbS
MpeIyCMaTPUBACTCS MCIIOJIb30BAHNE TEXHUUYECKUX CPEICTB, HEOOXOJIMMBIX UM B
CBSI3M C UX UHIUBUYAIbHBIMA OCOOCHHOCTSIMU;

— [pU  HEOOXOAUMOCTH g  OOydYalIMXCd C  OTPaHUYECHHBIMU
BO3MOYKHOCTSIMU 3/I0POBbSl MU HMHBAJIMJIOB MPOIEAYpa OICHUBAHUSA PE3yJIbTAaTOB
OOy4eHHMsI O JUCIUIUTMHE MOXKET IPOBOJUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa olieHMBaHUS pE3yJIbTaTOB OOYYEHHS WHBAIUAOB U JHI[ C
OTPAaHUYEHHBIMH  BO3MOXXKHOCTSIMH ~ 3JIOPOBbSL [0  JAMCHUIUIMHE  (MOJYIIIO)
npeaycMaTpuBaeT MpeaocTaBieHne uHbopManuu B (popmax, aJanTUPOBAHHBIX K
OTPaHUYEHUSIM UX 3[JOPOBBS U BOCIIPUATHS MHPOPMAIIHH:

Jis U1l ¢ HapyIICHUSAMU 3pEHUsI:

— B MeyaTHOU (hopMe yBeIMYEHHBIM HIPU(TOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUis U1l ¢ HapyIIEHUAMH CiIyXa:

— B IeyaTHoi (opwme,

— B (popMe JIEKTPOHHOTO JIOKYMEHTA.

JUi Au1l ¢ HapyIIEHUAMH OTIOPHO-JBUTATEIbHOTO alapara:

— B IeyaTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepedYeHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBUCUMOCTU OT
KOHTHHT'€HTa 00y4aromuXCs.

5. IlepeyeHb OCHOBHOM M [ONMOJHUTEJBHOM Y4YeOHOH JHUTEpPaTyphbl,
HEe00X0AUMOI1 111 OCBOCHUSA TUCHMILIMHBI (MOLYJIA).

5.1 OcHoBHas1 IMTEpaTypa:

1. Hetpycos, A. 1. MukpoOuonorusi: Teopus u npaktuka B 2 4. Yacte 1 : yueOHUK

st 6akanaBpuata u maructpatypsl / A. U. Herpycos, U. b. KotoBa. — M. :
M3natensctBo IOpaiit, 2017. — 333 ¢. — (Cepus : bakanmaBp u Mmaructp.
AxanemMuuyeckuii  Kypc). @ — ISBN 978-5-534-03805-7.https://biblio-

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

2. Hetpycos, A. 1. Mukpobuomorus: Teopus u mpaktuka B 2 4. Yacts 2 : yaeOHUK
st OakanaBpuata U marucrtparypsl / A. U. Herpycos, 1. b. KotoBa. — M. :
M3natensctBo IOpaiit, 2017. — 312 ¢. — (Cepus : bakanmaBp u Maructp.
AxanemMuueckuii  Kypc). @ — ISBN 978-5-534-03806-4.https://biblio-
online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

3. EmnieB, BceBonon TuxonoBud. Muxkpobuosorus [Teker] : yueOHUK s
0akanaspoB / B. T. Emues, E. H. Mumyctus. - 8-¢ uza., ucnp. u gom. - Mocksa :

FOpaiit, 2014. - 445 c. : wn. - (bakamaBp. YrayOneHHslil Kypc). - bubmuorp.: 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

JInss OCBOCHMSI AMCUMIUIMHBI WHBAIMAAMUA W JIMUAMU C OIPAaHWYCHHBIMU
BO3MOKHOCTSIMHU 370POBbSI UMEIOTCS U3JJaHUs B SJIEKTPOHHOM BHUJE B DJIEKTPOHHO-
OoubnuoTeuHbIx cucremax «Jlaub» u «tOpaitt.

5.2 JlonoJiHUTeIbHASA JINTEPATYyPA:
1. Usmmna, Mpuna bopucosHa. bomnbiioi npaktukym "Mukpobuonorma" [Tekct]
: yueOHOe mocobue g ctyneHToB By3oB / . b. UBmmna. - Cankr-IletepOypr :
[Tpocnext Hayku, 2014. - 108 c. : un. - bubnuorp. B koHIe 3a1a4. - bubmauorp.: c.
92-94. - ISBN 9785903090976 : 521.50.
2. 3103uHa, O.B. OO6mas mukpobumonorus : mabopatopubiii mpaktukym / O.B.
3to3uHa ; MuHHCTepcTBO 0Opa3zoBaHuss W Hayku Poccuiickoit ®denepanum,
denepanbHOe TOCYIApPCTBEHHOE OIO/DKETHOE 00pa3oBaTelbHOE —YUYPEKICHHE
BbICIIETO MpodeccuoHanbHOro o0pa3oBaHus «TaMOOBCKMIT TOCynapCTBEHHBIN
TeXHUUYeCKui yHuBepcuter». - Tam00B : UznarensctBo ®T'BOY BIIO «TI'TY»,
2015. - 82 c. : un. - bu6:. B kH. - ISBN 978-5-8265-1431-3 ; To xe [ D7AeKTpOHHBIN
pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=445121 (29.03.2017).
3. Dxonorust MUKpoopranu3MoB [TekcT] : yueOHuK 11t 6akanaBpoB : y4eOHUK TSt
CTYJIEHTOB  YHUBEpPCUTETOB, oOOywatomuxcsi 1o crneuuaibHoctn 012400
"Mukpobuosioruss" W ApyruM OHOJOTMYECKUM crennanpHocTsM / [A. .
Hetpycos, E. A. bonu-Ocmonosckas, B. M. I'opiienko u 1ip.] ; moa oOmr. pen. A.
. HetrpycoBa. - 2-e u3a. - Mocksa : [Opaiit, 2015. - 267 c. : un. - (bakanasp.
ba3oBeIii Kypc). - ABTOpBI yKa3aHbl HA 000pOTE THUT. J. - bUOIMOrp. B KOHIIE IJaB.
- ISBN 9785991627344 : 266.75.
4. CoBpemenHas mukpoOuonorus. [Ipokapuotsl : [yueOHoe mocobue] : B 2 T.
T. 1/ nox pex. . Jlenrenepa, I'. Jlpesca, I'. Illnerens ; nep. ¢ anri. 1. A. Bepra u
ap. noxa pen. A. . Herpycosa u T. C. Uneunoit ; [C. Anxes u ap.]. - M. : Mup,
2005. - 654 c., [8] n. wi. - (JIyumuii 3apyOexxHbIi yueOHUK). - bubimorp. B KoHIIE
rnas. - ISBN 503003707. - ISBN 5030037063. - ISBN 3131084111 : 1415 p. 70 k.
5. CoBpemenHnas mukpoouosiorusi. [Ipokapuotsl : [yueOHOe mocobue] : B 2 T.
T. 2 / mox pen. 1. Jlenrenepa, I'. Tpesca, I'. Illnerens ; mep. ¢ aurn. U. B.
Andeposoii, A. B. Jledbenunckoro u K. JI. Tapacosa nox pea. A. . Herpycoga ;
[A. Byt u ap.]. - M. : Mup, 2005. - 493 c., [12] n. w1 - (JIy4dmwmii 3apyOexHbIi
yueOHUK). - bubnuorp. B xonme rinas. - ISBN 50300370X. - ISBN 5030037063. -
ISBN 3131084111.

5.3. llepuoanyeckue u3aaHmsi:

No ITepuoanu Mecto
B HOCTb 3a Kakue ronbl | XpaHEH
n/ | Ha3Banue uznanus
BbIXOJIa (B | XpaHUTCA us
roj)
Mukpobuosiorus 6 1944-2016 93
_ 1956-1983,
Bectauk MI'Y. Cepusi: buonorus 4 1987-2016 93




4 Knuandeckas u naboparopHas 12 2001-2016 0
JMArHOCTHKA
5 | Mukosiorust u puTOMaTONOrMs 6 2001-2016 g3
6 | MukpoOHOIOTrHYECKH KypHa 6 1987-2016 g3
7/ | MonekynspHasi OMOTOTHsI 6 1978-2016 93
8 | buorexHnonorus 6 1996-2016 93
9 N3BecTus PAH Cepus: 6 1936, 1944- A
buonoruueckas 2013
10 [Tpuxmamuas OMOXUMHS e 1968-2016 0
MHUKPOOHOJIOTHS
buonorus. PedepatuBHbIli KypHal.
1L | BUHITH Pep oE 19702013 sa PXK

6. Ilepeuennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANIUOHHOM CeTH
«AHTEepHET», HEOOXOAMMBIX /IJIS1 OCBOCHUS AMCIHHUILUIMHBI (MOAYJIA).
1. www.kubsu.ru - odunmaneaeii caiit KyOaHCKOTO TOCYIapCTBEHHOTO

YHUBEPCHUTETA,
2. http://www.biorosinfo.ru/ - odpunmanbHeIi caldT 00IIECTBA OMOTEXHOJIOTOB
Poccun nmenu FO.A. OBunHHMKOBA

3. http://www.cbio.ru/ - uatepueT-xypHan "Kommepueckas OMOTEXHOIOTHS";

4. http://www.genetika.ru/journal/ -  odunmaneHelii  caiT  KypHalIa
"buorexHojorus'";
5. http://www.ibp-ran.ru/main.php - odunuaneHBIi  CaWT  HWHCTHUTYTA

OMOJIOTUYECKOT0 MPUOOPOCTPOCHUS C OMBITHBIM MPOU3BoACcTBOM PAH;
6. http://www.genetika.ru/ - odurmmaneusii cait ®I'YII ['ocynapcTBeHHBIH
HAYYHO-HMCCIICIOBATEIBCKOTO HMHCTHTYTAa FCHETUKUA U CEJICKIIMU MPOMBIILICHHBIX

MUKpoopranu3moB (MockBa)

7. DIeKTpoHHAas OoubnroTeuHas cucTtemMa eLIBRARY.RU
(http://www.elibrary.ru)
8. DnextpoHHas OubIMoTEeUHas cucreMa U3/1aTeIhCTBA "Jlanp"

http://e.lanbook.com

/. Mertoanyeckue yKazaHMs JJf O0y4alOIIMXCHA IO OCBOEHUIO
AMCUHUIIMHDI .

Jlekumusi:

PaGota Ha I5eKkuu SBISETCA OYCHb BaXXHBIM BHUIOM CTYJIECHYECKOM
JEATEIIbHOCTH I U3YYEHUS AUCIUILIUHBI, T.K. HA JICKIIUA TPOUCXOAUT HE TOJIBKO
cooOlIleHre HOBBLIX 3HAHMH, HO M CHCTEMATH3aLMsA U 0000IIEeHHE HAKOIUIEHHBIX
3HaHWK, (OPMHUpPOBAHME HA MX OCHOBE WJCWHBIX B3TJSI0B, YOEKICHUH,
MUPOBO33pPEHHUS, Pa3BUTHE IMO3HABATEIBHBIX U MPO(ECCHOHATBHBIX HWHTEPECOB.
JlekTOp OpUEHTHUPYET CTYACHTOB B yueOHOM Matepuaiie. Kpartkue 3amucu JeKIun
(KOHCIIEKTUPOBAHUE) TIOMOTAET YCBOUTH MaTepHall.



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

Hanncanve KOHCIEKTa JIEKIMHA: KpaTKO, CXEMaTHU4HO, MOCIEA0BATEIbHO
(uKCHpPOBAaTh OCHOBHBIE IOJOXKEHUS, BBIBOJBI, (OPMYIUPOBKH, OOOOLICHMS;
[IOMEUYaTh BaXXHBIE MBICIH, BBLACIATh KIKOYEBBIE CJIOBA, TepMUHBL. KoHcmekr
Jdydllle TOJApa3fesiATh Ha IyHKTbI, Haparpadsl, coOIroAas KpacHYK CTPOKY.
[TpyuHIMNIMATBHBIE MECTa, ONpEAeNiCHUs, (OpPMYJbl CIEAYET CONPOBOXKIAThH
3aMEUaHUSAMH: «BAXKHO», «0CO00 BaXXKHO», «XOPOIIO 3alIOMHUTH» W T.I. WIH
NoJYEepKUBaTh KpacHoW pyukoi. llemecooOpa3Ho pa3zpaboTaTh COOCTBEHHYIO
CUMBOJIMKY, COKpAILEHHUS CJIOB, YTO MO3BOJIUT CKOHLUEHTPUPOBATH BHUMAHUE Ha
BaXKHBIX cBeleHUsAX. [IpociylnBanue U 3anuch JIEKIUU MOKHO MTPOU3BOAUTH MIPU
MIOMOIIIM COBPEMEHHBIX yCTPOUCTB (AMKTO(OH, HOYTOYK, HETOYK U T.1.). PaboTas
HaJl KOHCTIEKTOM JICKIUH, BCETIa CIEyeT UCIOIb30BaTh HE TONBKO YUeOHUK, HO U
Ty JMTEPATypy, KOTOPYIO AOIOIHUTEIBHO PEKOMEHI0BAJI JIEKTOP, B TOM YHCIIE
NEPUOIMYECKHE W3JIaHUA COOTBETCTBYIONIEH HarmpaBieHHOCTH. [lo pesynbTaTam
paboThl C KOHCHEKTOM JIEKIMH CJeIyeT OO0O3HAauUUTh BOIPOCH], TEPMHUHBI,
MaTepHuall, KOTOPbIN BbI3bIBAET TPYJHOCTH, IOMETUTh U NONBITATHCS HANTH OTBET B
pexkomeHayemMon nuteparype. Eciu camocTosTeNnbHO HE yAaeTcsl pa3o0parhecs B
MaTepuasue, Heo0XoaquMo chOpMyJIMPOBaTh BOMPOC U 3aJaTh MPENOJaBaTENO Ha
KOHCYJIbTAllUM, HAa MPAaKTUUYECKOM 3aHSATUH, Ha OOLICHHMM B KOHTAKTHBIE YacChl.
JlekumoHHBIN MaTepuall sBJseTCsl 0a30BbIM, ¢ KOTOPOro HEOOXOJUMO HadaThb
OCBOEHHE COOTBETCTBYIOLIETO Pa3zesia niu TeMsl. [11aH OArOTOBKY K JIEKLUU:

. 03HAKOMHTBCS C TEMOM JICKITUH

. O3HAKOMMTBCS C MPEII0KEHHBIMU BOITPOCAMU
. M3YYHUTh COOTBETCTBYIOIINAN MaTepHUal

. O3HAKOMMTHCS C JIUTEPATYPOH IO TEME

JlabopaTopHbie padoThI

B  mpomecce moaroroBku K J1abopaTopHOM  pabOTEHEOOXOIUMO
O3HAKOMHUTHCS C pabodeil MporpaMMON JTUCHUIUIMHBI, TEMaMH | TUIAHAMH
7a00paTOPHBIX 3aHATUMN, YJEJsiss 0c000€ BHUMAaHUE IIEJIAM U 3aja4aM, CTPYKType
U COJICPKAHUIO TUCIUILINHBI, IPOBECTH aHAJIN3 OCHOBHOW y4E€OHOW JTUTEPATYPHI,
mocJie 4ero paboraTh C pEeKOMEHJAOBAHHOW JOMOJHUTENbHOU JuTeparypoid. [Ipu
YCTHOM BBICTYIJIEHUH IO KOHTPOJIbHBIM BOMpPOCaM JIAOOPATOPHOTO 3aHSATHUSA
HY)KHO HW3Jlarath (HE YMTaTh) MaTepHasl BBICTYIUIEHUS cBOOomHO. HeobGxomumo
KOHIICHTPUPOBATh CBOE€ BHUMAaHWE HA TOM, YTO BBICTYIUICHHE OOpaIIeHO K
ayIuTOpMHM, a He K TpenojaBaTeNto, T.K. OTO 3HAYMMBIA  acCIIeKT
npodeccuoHanbHbIX KoMmmeTeHIui. [lo okoHuaHWnM a0OpPATOPHOTO 3AHATHS
CJIEyeT TOBTOPUTH BBIBOJBI, CKOHCTPYHMPOBAHHBIC B XOJI€ YCTHOTO OTpOCa,
MPOCIICANB JIOTUKY MX MOCTPOCHUS, OTMETHB TOJIOKECHHMSI, JISKAIIHUE B UX OCHOBE.
JIy1st 3TOTO B TEUCHHE OMPOca APYTHX YYAIIUXCs CIEIYeT JejaTh OMETKU. boiee
TOTO, B CJy4ae HETOYHOCTEH U (WJIM) HEMOHUMAaHUS KaKoro-iaubo BoIpoca
MPOMIEHHOTO MaTepuaia CleyeT OOpaTUThCS K MPEMoJaBaTe o ISl MOJTYICHUS
HEOOXOMMMON KOHCYJbTAllMd W PAa3bsSCHEHUS BO3HUKIIECH cuTyanun. Cxema
MOTOTOBKH K TAOOpPaTOPHBIM padoTam:

® O03HAKOMHUTBHCS C TEMOM, IEJBIO B 3aa9aMH PaOOThI
® PAacCCMOTPETh MPEI0KESHHBIC BOTIPOCHI



® H3YUYUTH HGKHHOHHBIfI MaTrepuajl, OCHOBHYIO H OOIIOJHHUTCIIBHYIO

JUTEPATYPY
® O3HAKOMUTBCS C TMPAKTUYECKUMHU 3aJaHUSMM W XOJIOM HX

BBIITOJIHEHHS
O3HAKOMHUTBHCS C 000PYI0BAHUEM 3aHATUS

BBITNIOJIHUTD 3a/1aHUSI B COOTBETCTBUM C XOJJOM pabOThI
NUCBMEHHO O()OPMUTH BBIIIOJIHEHHYIO padoTy
MOJIBECTH UTOT U ClI€NaTh CTPYKTYPHUPOBAHHBIE BBIBOJIbI

CamocrosiTesibHasi padoTa
CamocrosiTenbHass padoOTa CTYAEHTOB JUCUUIUIMHE OCYLIECTBISIETCS C

LEIbI0 YIIIYOJICHUS], PAaCIIMPEHUs, CUCTEMATU3allud U 3aKPEIUICHHS MOTYyYEHHBIX
TEOPETUUECKUX 3HAHUM, POPMUPOBAHUS YMEHUHN HCIOIb30BaTh JOKYMEHTALUIO U
CHELMANIBHYIO  JIUTEpaTypy, Ppa3BUTUS IIO3HABATEIbHBIX CIIOCOOHOCTEH W
aKTUBHOCTH, a TakKkKe (QOPMHPOBAHUS  CAMOCTOSITEIBHOTO  MBIIUICHUS,
CHOCOOHOCTEM K CaMOpPa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOpeasln3alluy,
Pa3BUTHS HCCIIEIOBATEIILCKUX YMEHUM. [lepen BBIIOIHEHHEM CaMOCTOATEIIBHOU
paboThl HEOOXOAMMO YETKO TIOHUMaThb LEIM U 33Jauyd  paboThl, CPOKHU
BBIIIOJIHEHUSI, OPUEHTUPOBOYHBIM O0OBEM, OCHOBHBIE TPEeOOBaHUSA K pe3yibTaTam
paboThl, KpUTEpUU OIEHKA. BO BpeMs BBINOJHEHHUS CaMOCTOATENbHON pabOThI
IIPENOAABATENIb MOXET IPOBOAUTH KOHCylbTaUMH. KOHTpONIp pe3ynbTaToB
CaMOCTOATENBHON padOThl CTYAEHTOB MOXET OCYILIECTBISATHCA B MUCHMEHHOM,
YCTHOM WM CMEIIaHHOM (opme, C NPEeACTaBICHHEM MPOAYKTa TBOPUYECKOU
NeATEeIbHOCTH  CTyAeHTa. B kadectBe (¢GopM U METOJOB  KOHTPOJIA
CaMOCTOATENBbHON PabOThl CTYJIEHTOB MOTYT OBITh HCIIOJIb30BaHbl CEMHHAPCKHE
3aHATHS, KOJUIOKBHUYMBI, 3a4€Thl, TECTUPOBAHHME, CAaMOOTYETHI, KOHTPOJbHBIC
paGotsl U np. Kpurepusmu OIEHKH pe3ylbTaTOB CaMOCTOSTENbHON paboThI
CTYZCHTA SIBJISIFOTCS: YPOBEHb OCBOEHUS CTYJIEHTOM Y4EOHOIro MaTepuasna; yMeHHUs
CTYJE€HTAa  HCIIOJb30BAaThb  TEOPETUYECKHME  3HAHUSA  IPU  BBIIOJHEHHUH
WHIUBUIYAbHBIX  3aJaHui; C(OPMUPOBAHHOCTH  OOIICYYEOHBIX  yYMEHUM;
O00OCHOBAaHHOCTb M YETKOCTb M3JI0XKEHHsI OTBETa; O(QOpMIIEHHE MaTepuajia B
COOTBETCTBUHM € TpeOoBaHUsAMU. [1nan moaroToBKH:

® U3YYUTh COOTBETCTBYIOIINN JICKIMOHHBIN MaTepra

® U3Y4YUTb OCHOBHYIO JIMTEPATYPY IO TEME

® U3YyYUTh JONOJHUTEIBHYIO JINTEPATYPY O TEME

e O(QOpMHUTH BBINOJHEHHYIO pabOTy THUCBMEHHO WM B BHUJE

IIPE3EHTAIMU B 3aBUCUMOCTH OT 3aJaHUs
® CJ/eNIaTh CTPYKTYPUPOBAHHBIE BHIBOIBI.

IHoaroroBka K 3k3amMeHy

[Ipy noAroToBKe K SK3aMEHYy HEOOXOAMMO OPHEHTHPOBATHCA Ha
KOHCHEKTHI JIEKIHH, pabouyio MporpaMMy AUCHMILIUHBI, HOPMATUBHYIO, Y4EOHYIO
U PEKOMEHIyeEMYIO JInTepaTypy. OCHOBHOE B MOJATOTOBKE K C/laye 3K3aMeHa - 3TO
NOBTOPEHHE BCEro MarepHualia JIUCHUUIUIMHBI, 0 KOTOPOMY HEOOXOJHWMO CIaBaTh



sk3aMmeH. [Ipu moAroroBke K craaye 5K3aMeHa Bech O0BEM pabOThl HYKHO
pacmpeneisTb PaBHOMEPHO 1O  JHAM, OTBEACHHBIM JJs  TMOATOTOBKH,
KOHTPOJIMPOBATh KaKIbI JIeHb BBINOJHEHHE HaMEYeHHOH paboTel. B mepuon
HNOJArOTOBKM K OJK3aMEHY CTYIEHT BHOBb OOpaliaercsi K YK€ H3YYCHHOMY
(mpoiinenHomy) yueOHOMYy Matepuaiy. [loaroroBka BkIO4aeT B ceOsi Tpu dTara:
CaMOCTOsITeNIbHAs padoTa B TEYEHUE CEMECTpPa; HEMOCPEICTBEHHAs MOATOTOBKA B
TTHY, TPEIIIECTBYIONIME 5K3aMEHY 0 TeMaM Kypca; HMOATOTOBKAa K OTBETYy Ha
3aJlaHud, cojepxkalqecs B Owinerax. OK3aMeH MPOBOAMTCA IO OuieTam,
OXBAaTBHIBAIOIIUM BECh MPOWIEHHBIA MaTepHal AMCUUIUIMHBI, BKIOYas BOMPOCHI,
OTBEJICHHBIC JJI1 CAMOCTOSITEILHOTO M3yueHus. /[ ycnemHoil cnaun yKa3aHHbIe
B pabouell mporpamMMe (opMHpyeMble KOMIIETEHIIMH B PE3yJbTaTe OCBOCHUS
JTUCIHUIUIMHBL JOJDKHBI OBITh MPOJEMOHCTPUPOBAHBI, TOTOBUTHCS K SK3aMEHY
HEO0OXO0MMO HAYMHATH C MIEPBOH JIEKIIMU U TIEPBOTO CEMHUHApA.

IHoaroroBka npe3eHTanuii:

J 3HAKOMHTBCS C TEMOM, LEbIO U 3a/1a4aMHU

o COCTaBUTh IIJIaH IMPE3CHTALHUHU COIIACHO OCBOEHHOMY TEOPETUYECKOMY
MaTepuairy

J OPOU3BECTM TMOWCK B  JIEKIIMOHHOM  MaTepuaje, OCHOBHOM U

JIOTIOJIHUTEIBHOM TUTEpaType (PAKTUUECKOro MaTepuaa 1o TeMe
IPOU3BECTH NOMCK WLTFOCTPATUBHOTO MaTeprasa B CETH "HHTEPHET"
COCTAaBUTh MPE3EHTALUIO [TPU IOMOIIM cnenuanu3upoBaHHoro 110
COCTaBUTh JOKJIA]] IO WJUTFOCTPATUBHOMY MaTepualy Mpe3eHTaluu
OTPEIETUPOBATh NPE3CHTALUIO IIEpE clauei

KossiokBuymbI:

O03HAKOMMTBCS C TEMOW U BOITPOCAMH KOJIJIOKBUYMA

W3YYUTh JEKIIMOHHBIN MaTepUa

U3YUYHUTh OCHOBHYIO JINTEPATYPY 10 TEME

U3YUYHUTh JONIOJHUTEIIBHYIO JIUTEPATYPY 110 TEME

HaNucaTh OTBET HA NPEAJIOKEHHBINA BOMIPOC

00bEM MUCHMEHHOTO OTBETA OT 3 110 4 CTpaHMIl, BpeMsl BBITIOIHEHU 10 90
MUHYT

B ocBoeHMM AMCHMIUIMHBI WHBAIWAAMU WM JIMUAMH C OTPAaHUYEHHBIMH
BO3MOXKHOCTSIMU3/IOPOBBSI OOJIBIIIOE 3HAYEHHE HMMEET WHIUBUAyalbHas ydeOHas
paboTa (KOHCYJbTAIMH ) — IOTOJHUTEbHOE pa3bsiCHEHNE YUeOHOTO MaTepraia.

NHauBHIyalbHbIE KOHCYJBTAlMM IO TMPEAMETY SBIAIOTCS  Ba)KHBIM
(dakTopoM, CIOCOOCTBYIOIIMMHUHIMBUIYaIN3allud OOyYEHUSI U YCTAHOBJICHUIO
BOCIHUTATEILHOTO KOHTaKTa MEXIYIPENnoaBaTeieM U 00y4yarouuMcsl HHBATUAOM
WJIM JIMLIOM C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU3I0POBbSI.

8. Ilepeyenr uHGOPMAIMOHHBIX TEXHOJOTH, HCIOJb3yeMbIX MPH
OCYyIIECTBJIEHMH 00Pa30BaATEJIbHOI0 MPOLECCA M0 JUCHUILINHE (MOIYJIIO).

8.1 llepeyenb HHGPOPMALMOHHBIX TEXHOJIOTHH.



— KoHCynpTHpOBaHKE MOCPEACTBOM JIEKTPOHHOU ITOYTHI.

— Hcnonp3oBaHWe  ONEKTPOHHBIX  NPE3CHTALMA IPU  IIPOBEACHHUU
71a00paTOPHBIX 3aHATUH.

— I'pynnupoBka HMH(POpPMALMOHHBIX TIOTOKOB M OOMEH HH(popmanuen
IIOCPEJICTBOM MECCEHKEPOB.

8.2 Ilepeyenb HE0OXOAUMOT0 IPOTPAMMHOI0 O0eCIIeYeHUs.

Ne Ne norosopa [TepeyeHs JIMIIEH3HOHHOTO TPOTrPAMMHOI0 00SCIICUCHUS
/o

1. | Ne73-AD®D/223-3/2018
Cormamenue Microsoft
ESS 72569510 Microsoft Windows 8, 10

2. | Ne73—-AD®D/223-D3/2018
Cormamenue Microsoft

ESS 72569510 Microsoft Office Professional Plus
3. Hor. Ne344/145 ot [IpenocraBiieHrne HEUCKIIOUUTEIbHBIX UMYIIIECTBEHHBIX ITpaB
28.06.2018 Ha UCIOJIb30BAHKE MPOTPAMMHOI0 00ECIICYECHHUS

«AHTHIIIarMaT» Ha OJIMH 1o

4. | Kontpakt Ne74-AD®d/44- | BeccpounasmmueHsusaa 25 monb3oBateneii: StatSoft Statistica
®3/2017 ot 05.12.2017 Ultimate Academic for Windows 10 Russian/13 English
CereBassepcust (Concurrent User)

— IIporpamma j1si aHanu3a AaHHBIX U MOCTPOCHUs rpadUKOB M JAUArPaMM
(MicrosoftExcel)

8.3I1lepeyeHb HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynprant I[Lmrocy,

— «["apanT».

9. MaTepuajibHO-TeXHUYeCKas 0a3a, He00X0AMMAs ISl OCYIIeCTBJICHUS
00pa30BaTeJIbHOrONPOLECCA MO JUCHUILINHE (MOTYJIIO).

MarepranbHO-TEXHUUECKOE OO0eCTIeUeHUE JTUCIUILIMHBI

No| Bua pabort
(MOmyJIs) M1 OCHAIIIEHHOCTh

1.| JlexkuuoHHbIe Aynutopun 422, 425, OCHalll€HHbIE NPE3EHTAllMOHHOMN
3aHATHS TEXHUKOU  (TIPOEKTOp, DKpaH, KOMIIBIOTEP/HOYTOYK,
ayIMOCHCTEMA) W COOTBETCTBYIOIIMM  IMPOTPAMMHBIM
ob6ecnieuennem (I10).

2.| Jlaboparopusie | Aymutopust 412 OcHameHHas ~— MHKPOOHOJIOTHYECKAM
3aHATHS 000py10BaHUEM (Gaxrepuonorus), NPE3EHTAMOHHON
TEXHUKON  (MPOEKTOp, SKpaH, KOMIIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIMM  MporpaMMHbiM — obecnieuenuem  (110),
HEOOXO0AUMBIM JIJAOOPATOPHBIM 000PY/TIOBAHUEM.

3.| I'pynimoBsie Aynutopus 410, (kabuner)
(MHIUBUIYATHHBI
€) KOHCYJIbTalluu

4.| Texkywmnii Aynurtopus 412, 419.
KOHTPOJIb,
IPOMEXYTOUHAs
aTTecTanus




CaMocTosTelIbHa
s paboTta

Kabuner nist camocTosiTebHON paboThl 437, OCHAIICHHBIM
KOMITBIOTEPHON TEXHUKOUW C BO3MOKHOCTBIO MOKITIOUEHUS
K ceTH «VIHTepHeT»,IpOrpaMMOii SKPaHHOTO YBEJIMYEHUS U
o0ecIeyeHHBIH JOCTYIIOM B AJIEKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaATENbHYIO CPEY YHUBEPCUTETA.

3an o6ubmuorexkn KyOI'Y, ocHalieHHBIM KOMIBIOTEPHOU
TEXHUKOH C BO3MOXXHOCTBIO TIOJKIIFOUCHHUSI K CETH
«HTEpHET», IPOTPAMMOM ~ 3KPAHHOT'O  YBEJIMYEHUS W
oOecrieueHHbII JTOCTYIIOM B AIEKTPOHHYIO
nH()OPMAITMOHHO-00pa30BaTEIIbHYIO CPEy YHUBEPCUTETA




PEIIEH3USA
Ha padovyI0 MPOrpaMMy MO JUCHUIIIIUHE
«MukpoOuoIorus»
Hanpasienus 06.03.01 buosiorus

Pabouass mporpamma mo aucuuiuinHe «MHKpOOUONOTHS» ISl CTYJEHTOB
ouonornyeckoro axynperera ®I'bOY BO "Ky6I'Y" cocraBiena B COOTBETCTBUU
ctpedoBanusamu Deaepansaoro ['ocymapcrBenHoro O0pa3oBaTeILHOTO CTaHIApPTA
TpeTbero mokoJsienus. [Iporpamma cocTtaBjieHa B TOJHOM COOTBETCTBUU C
TpeOoBaHUSAMU yueOHOTO aHa no HanpasieHus 06.03.01 buomnorusi.

PaGouass mporpamma mpennonaraeT pacmpeneiieHne TeM | HW3ydeHHUe
Marepuajiia 1o pasjaeinaMm. ['paMOTHO CTPYKTypUpOBaHa, W OXBaTbIBACT BCE
aKTyaJbHbIC HAMPABJICHUS MO AUCIIUILIMHE HA CETOAHSIITHUN JIEHb.

Bce paspmenst pabouell mporpamMMmbl  HampaBlieHbl Ha (OpMHUPOBAHUE
TpeOyeMbIX CTaHIAAPTOM KOMIIETEHIIUH, B MTOJIHOM MEPE OTBEYAIOT TPEOOBAHUSIM K
pe3yJbTaTaM OCBOCHHUS y4eOHOM nucHMIuiMHBI B cooTBeTcTBUM ¢ PI'OC BO
TPEThEro MoKoJeHUs. Kaxaplil pa3fen nmporpaMmbl pacKpbhIBacT paccCMaTpPUBAEMBIE
BONPOCHI B JIOTUYECKOM MOCIEAOBATEIBHOCTH, OINPEAETISEMON 3aKOHOMEPHOCTIMHU
00y4YeHHS CTYJICHTOB.

Jlnst  3akperuieHus TEOpEeTUYECKUX 3HaHuM, (HOpMUPOBaHHS TpPeOyeMbIX
KOMIETEHIIMM, YMEHUW U HaABBIKOB CTYJCHTOB MpEAyCMaTpPUBAIOTCA Kak
ayIUTOPHBIE, TAK U CAMOCTOSITENIbHBIE 3aHATHUs. KOJITUYECTBO ayAUTOPHBIX 3aHSATUN
U BHEAyJAUTOPHOW pabOThl CTYIEHTOB COOTBETCTBYET TpPEeOOBAHUSIM Y4e€OHOTO
TJIaHa.

KoHTpons u oOIleHKa pe3yJbTaTOB OCBOCHUS YYE€OHOW JAUCIUTLIIMHBI
OCYILECTBIISIIOTCSI B CTPOTOM COOTBETCTBUU C TPEOOBAHUSIMU Yy4e€OHOIO TUIaHa Io
nuctuiinHe. Pa3zpaboTannbie U npejuiaraeMeie B iporpamme (OpMbl U METOJIBI,
MO3BOJIAIOT B MOJHOM MEpE OCYIIECTBIISATh KOHTPOJIb M OLIEHKY PE3yJIbTaTOB
o0ydeHus (copMHPOBAHHBIX KOMIICTCHIIMM, OCBOCHHBIX HABHIKOB M YMCHUH,
YCBOCHHBIX 3HAHUM).

[lepeyeHb pPEKOMEHIYEMBIX Yy4eOHBIX UW3JIaHUN, WHTEPHET-PECYPCOB,
OCHOBHOHM JIUTEPATYpPhl BKIIOYAET AaKTyaJdbHbIE HWCTOYHUKH, K KOTOPBIM Yy
CTYJICHTOB UMEETCSI CBOOOIHBIN JIOCTYTI.

JanHas pabouas mporpamMmMa MOXKET ObITh PEKOMEHJO0BaHA IJid HU3Yy4CHUs
JUCHMIUIMHBL «MukpoOuosorusi» Ha OuonoruyeckoMm dakynpsrere @I'BOY BO
"KyoI'vy".

Penienzent

Bonkora C.A. noueHt kadenpbl OMOTEXHOIOTHH,
ouoxumun u 6nopuzuku GI'bOY BO «Kybanckuii
rOCyapCTBEHHBIN arpapHblii YHUBEPCUTET




PELIEH3USA
Ha padovyI0 MPOTrpaMMy MO JUCHUTIIIUHE
«MuxkpoOunonorus»
Hamnpasyenus 06.03.01 buonorus

Pabouas mporpamma mno aucuuruinHe «MHUKpOOHONOTHS» Al CTYIACHTOB
ouonorndeckoro ¢gakynpsrera ®I'BOY BO "Kyo6I'Y" cocraBiena B COOTBETCTBUM C
tpeboBanmsimu denepanpHoro ['ocymapctBeHHOro OOpa3oBaTeILHOTO CTaHAApTa
TpeTbero mokojeHusi. I[IporpamMma cocTaBiieHa B TOJHOM COOTBETCTBUHU C
TpeboBaHUSIMHU yueOHOTO 1u1aHa no HanpapieHus 06.03.01 buonorus.

Pabouass mporpamma mnpennonaraeT pacnpeneiieHie TeM ¢ HU3ydeHUue
Matepuana 1o paszfenaMm. ['paMOTHO CTPYKTYpUpOBaHA, U OXBAThIBAET BCE
aKTyaJIbHbIC HAIIPABJICHUS MO TUCIUILIMHE HA CETOAHSIITHUMN JI€Hb.

Bce paspmenst pabouelt mporpamMmbl  HampaBlieHbl Ha (OpMHUPOBAHUE
TpeOyeMbIX CTaHIAAPTOM KOMIIETEHIUH, B MTOJIHOM MEPE OTBEYAIOT TPEOOBAHUSIM K
pe3yabTaraM OCBOCHHMSI yuyeOHOW aucuuiuiuHbl B cooTBercTBUU ¢ OI'OC BO
TPEThEro NokoJieHus. Kaxaplil pas3zen nporpaMMbl pacKpbIBaeT paccMaTpUBacMble
BOMNPOCHI B JIOTHYECKOW MOCIEIOBATEIbHOCTH, OINPENEISIEMON 3aKOHOMEPHOCTIAMU
00y4YeHHsI CTYJICHTOB.

JInst  3aKperuieHHusT TEOpEeTUYECKUX 3HaHuM, (OpMUPOBAHHS TPeOyeMbIX
KOMIETEHIIMM, YMEHUA U HaABBIKOB CTYJCHTOB MpEeAyCMaTpPUBAIOTCA Kak
ayJIMTOPHbIE, TAK U CAMOCTOSITEIbHBIC 3aHATHS. KOJIMYEeCTBO ayAUTOPHBIX 3aHATUI
U BHEAyJIUTOPHOU pabOThl CTYIEHTOB COOTBETCTBYET TpeOOBaHUSIM Y4eOHOTO
TIaHa.

KoHTponb u oOlEHKa pe3ylbTaTOB OCBOEHHUS Y4e€OHOW JIUCIUILIMHBI
OCYILECTBISIIOTCS B CTPOTOM COOTBETCTBHM C TPEOOBAHHUAMU y4eOHOrO IUIaHa IO
nuctuiinHe. Pa3zpaboTannbie U npejuiaraeMeie B iporpamme (OpMbl U METOJIBI,
NO3BOJISIIOT B IIOJHOW MEpe OCYHIECTBIATH KOHTPOJb W OLIEHKY pe3yJbTaTOB
oOyueHus (CPOpMHUPOBAHHBIX KOMIIETCHIIMI, OCBOCHHBIX HABHIKOB M YMEHUH,
YCBOEHHBIX 3HAHUM).

[lepeyeHb pPEKOMEHIYEMBIX Yy4YE€OHBIX W3/IaHHWM, HWHTEPHET-PECYPCOB,
OCHOBHOW JIMTEPAaTypbl BKJIOYAET AaKTyaJlbHbl€ HWCTOYHHUKH, K KOTOPBIM ¥y
CTYJI€HTOB UMEETCS CBOOOJIHBIN TOCTYTI.

JanHas pabouas mporpamMmMa MOXKET ObITh PEKOMEHJO0BaHA IJisd H3Yy4YCHUs

JTUCIMIUIMHBL «MuKpoOuoorus» Ha OuonormdeckoMm dakynprere ®I'BOY BO
"KyoI'v".

Penenzenr

e %/L—ﬁ ITpodeccop kadeapsl GHONOrUK 1

skosoruu pacreanit ®I'6OY BO Kyol'Y
noktop ouonornueckux Hayk C.b. KpuBopoTon




