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1 Hesn 1 3a1a44 M3y4eHus JUCHUILIUHBI (MOLYJIs1).

1.1 Ileab ocBOeHMSI AMCHMIIJINHBI.

Llensro OCBOEHUS JTACIATUINHBI "Muxkpobuosorus" ABJISIETCS
dbopMupoBaHUE Y CTYJACHTOB OOIMIENPO(ECCHOHAIPHON  KOMIICTCHIIMHM B
MIPOU3BOJICTBEHHON, yU4eOHOW M  HMCCIIENOBATEIbCKOM JEATCIBHOCTH, a TaKkKe
dbopMUpOBaHUE Y CTYJAEHTOB-OMOJIOTOB TJIYOOKHX Oa30BBIX TEOPETUYECKUX U
MPaKTUYECKUX 3HAHUN B 00JIACTH MUKPOOHMOJIOTHMU C TOYKH 3PEHHUS COBPEMEHHBIX
MIPEICTABICHUA O Pa3HOOOpa3uy MUpPa MHUKPOOPTAHU3MOB KakK 4acTH Onocdepsl U
WX POJIU B €€ YCTOMYMBOM Pa3BUTHUMU.

MuxkpoOuosnorus - oHa U3 Haubosee aKTHBHO pPa3BUBAIOLIMXCS oOnacTen
OnoJIorn4eckoi Hayku. MUKpoOHasi KJIETKa - UACaTbHbIA OOBEKT JJIsI U3y4CHUs
MOJIEKYJISIPHO-TEHETUYECKUX  MIPOILIECCOB B OWOJIOTMU.  MUKpOOHOJIOTHUs
MPEACTABIICT COOOW HE TOJMBKO TEOPETUUCCKUNA WHTEPEC 110 M3YYCHHIO
OMOJIOTMYECKUX IIPOIIECCOB, IPOTEKAIOIIMX B MHUKPOOHOW KJIeTKe, HO U B
MIPOM3BOJCTBEHHON JEATCIBHOCTU YEJIOBEKA, IMOCKOJIbKY MHMKPOOPTaHU3MBI WU
MPOJYKTBI X KU3HEJSATCIIBHOCTH IIIMPOKO UCTIONB3YIOTCS B PA3IUYHBIX 00JaCTIX
MIPOMBIIIJIEHHOCTH, CEJICKOTO XO35MCTBA U MEUIIMHBI.

1.2 3agaun AMCHMUIIIHHBI.

3aaun OCBOCHUSI TUCIIUILIAHBI:

— c(OpMHUPOBATH Yy CTYJEHTOB:

0a30BO€ MBIIUICHUE, O0ECIEUUBAIOIIEe CIIOCOOHOCTh MPUMEHSATH 3HAHUE
OPUHIMIOB  KJIETOYHOM  OpraHu3aluud  MUKpOOOB, OMOPU3NYECKHX U
OMOXUMHUYECKUX OCHOB WX J>KH3HEACATEIHHOCTH, IPOUCXOMAIINX B OaKTEPHIX
MEMOpaHHBIX  TPOIIECCOB B  BBIMOJHIEMON  JEATEILHOCTH B  00JacTU
MUKPOOUOJIOTUH C YIETOM OCBOEHHBIX METOJANYECKUXITPUEMOB U MOIX0/IOB;

CIIOCOOHOCTH MOHUMATh B3aUMOCBSI3bTEOPETHUECKUX OCHOB
MUKPOOHOJIOTUYECKUX TPOILIECCOB C MCIOJb30BAaHUEM TE€X WJIM MHBIX METOJIOB U
BO3HHUKAIOIIUX PE3YJbTATOB HAYYHO-TIPAKTUYECKON JEeATEIBHOCTH B 00JIacTU
MUKPOOHOJIOTUH U OMOTEXHOJIOTHH;

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

— pa3BuUBaTh Yy CTYJACHTOB  YMEHHS HCIOJb30BaTh  COBPEMEHHBIE
npeAcTaBieHusT 00 OCHOBaX OHOTEXHOJOTMYECKUX W OUOMEIUIIMHCKHUX
MIPOU3BOJICTB, TCHHOW MH)XEHEPUHU, HAHOOMOTEXHOJIOTUH, OUOITUKH;

— pa3BuUBaTh Yy CTYJCHTOB HaBBIKK pabOThl C y4yeOHOM U HaydyHOU
JUTEPATYPOH.

1.3 Mectro aucuumInHbl (MOAYJsI) B CTPYKType o00pa3oBaTe/ibHOH
NpOrpaMMBbl.

JucuumnuHa «MHUKpOOHOJOTHs» SBIsIETCS OJHOM M3 0a30BbIX Y4eOHBIX
muctuind (b1.613) nmpodeccrnonanbHOrO 1MKIIA MOATOTOBKK OakajiaBpOB IO
HampaieHuto 06.03.01 buonorus mno mnpodunsm: buoskonorus, buoxumus,
boranuka, I'enernka, 30onorus, MUKpoOHOIOTHS.



JucuunnuHa yntaercs Ans OakanaBpos Hampasienus 06.03.01 — buonorus
Ha 3 kypce B 5 cemectpe. Eil mpenuiecTByeT U3yuyeHHUE TaKUX TUCHHUIUIMH KaK:
«Marematukay, «Xumus», «3oonorus», «botanuka», «HYenosek», «buoxumusa u
MOJIEKYJIsipHasi Ouosiorusi». JlaHHas JOUCUUIUIMHA SIBJISETCS OCHOBHOM  JUIs
obmenpodecCHOHAIBHOW ~ NUCHUIUIMHBI  "BBenenne B OHOTEXHOJIOTHIO",
"Bupycomnorus", "MiMmMmyHonorus", a Takke CHEIIUCIUIUIMH TI0 MUKPOOHOJIOTHH:
"Oxonorust  Oaktepuit",  "Texuumueckas  mMukpoOuosorus", "llouBeHHas
MUKpoOuoorus", "MukpoOHbIe OuonoBpexaeHus", "MenunuHcKkas
MUKpoOHoJorusa" u zp.

1.4 IlepeyeHb MIAHUPYEMbIX Pe3yJbTATOB O0y4YeHHMs MO JAUCLHUILIAHE
(MoxyJIl0), COOTHECEHHBIX C IUIAHUPYEMBbIMHM Ppe3yJIbTATAMH OCBOCHHA
o0pa3oBaTeIbHOW POrPpaMMBbl.

[TnanupyeMbIMu pe3yjbTaTaMM OOYy4YEHHUS MO JAUCLUUIUIMHE, SBISIOTCS
3HaHUS, YMEHHUS, BIAJACHUS W/WUIU OIBIT JEATEIbHOCTH, XapaKTepU3YIOLIUE
3Tanbl/ypoBHU (OPMUPOBAHUSI KOMIIETEHLIIMA U OOECIEeUUBAIOLIUE JOCTHKEHUE
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, BaTh  JIaHHBIC | BbICNICeHUsI0a
SHAHHE MeTaboJIu3M yqe6H01:1, KTEepHUii,
IPOKAPUOTUYECK | HAYYHOH, MOJTYYeHUS
IPUHITUTIOB
. 170:¢ Hay4YHO- YUCTBIX
KJIETOYHOM .
JICTOHO OMOJIOTHYECKUX | TIOMYJISIPHOM KyJIbTYP;
OpraHu3alln | 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
MoJIeKyIsipHBI | (OpOXKeEHus, Gakrepui;
X JBIXaHUS, XEMO- | HAaXOAHTh
vexammsmos | B q)OTVOCI/IHTe3) B3aMMOCBSI3H
OakTepuii; MEXIY
KU3HEACITEI .
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 | TTOJIB30BATHCA | MUTATCIHHBIC
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; mojie  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 10 | TeJa; VIS
OnosTHIE B OTHOUIIEHUIO K | ONPEACISTh MUKpPOOHOJIOT
Mpoecchona | oGpexram ONTHMAIBHBIA | HUECKHX
JIbHOM U | MUKpPOOHMOJIOTUH | PE&KUM YOUBKH | UCCIETOBAHUM
COlManbHOM | M crocobamM uxX | OTpabOTaHHOTO
NesTenbHOCTH | IPUMEHEHHS MHUKPOOHOJIOTH
YECKOTO
MaTepuana

2. CTpyKTypa M coaepkaHue JUCHUILIUHBI.

2.1 PacnpenesieHue TPy10EMKOCTH IMCHMUILIMHBI 10 BUAAM PadoT.

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 THUIIA 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)

KonnuecTBo yacos
Bue
ayauTo
Ne | HaumeHoBaHue pa3nenos Bcer | AyautopHas pabora pYJ;
Has
0
pabora
JI [13 | JIP CPC
MuxkpoOuosioruss kak Hayka — |4 2 — 2 —
1 ONPEAEIICHHUE, paszaeneHue o
Ha3HAYCHUIO u 00BEKTaM.
[TomoxxeHne MHUKpPOOPraHM3MOB B




KUBOU MIPUPOJIE.

Ucrtopus pazButus | 4 2 — 2 —

MUKPOOHOJIOTUYECKUX
2 | IpeACTaBICHUAN 51 METOJIOB.

Briparommecs YYECHBIE -

MUKPOOHOJIOTH.

Mopdonorus u IIUTOJIOTHUSA | 5 2 — 2 1
3 | mpokapuor. MexaHu3Mbl

MOJIBMXKHOCTH.

[TpuHIMTIBI CUCTEMATHKH | 5 2 — 2 1
4 | mpokapuor. Ilowatne Buma vy

OakTepuil.

3aKOHOMEpPHOCTH POCTa W Pa3BUTHUA | 5 2 - 2 1

MUKpPOOPTaHU3MOB,
° KyJIbTUBUPOBAHUE, BITUSIHUE

BHEIIHUX (PAKTOPOB.

Metabonuszm MUKPOOPTIaHU3MOB. | 5 2 — 2 1
6 | MHorooGpa3ue cnoco0OB KU3HU

OakTepuil.

OcHOBHBIE TPYIIBI TeTepOTPOPHBIX | 5 2 — 2 1
! OakTepuil.

Yyactue = MHKpPOOPraHu3MOB B | D 2 — 2 1
8 | KpyroBopoTax OCHOBHBIX

OMOTEHHBIX AJIIEMEHTOB.

['enetndeckue pexoMOMHAIUU V| D 2 — 2 1
d OakTepuit

Hmoeo no oucyuniune: 18 — 18 7

[Tpumeuanue: JI — nexumu, 113 — npakruueckue 3aHsTHs / cemuHapsl, JIP —
nabopatopusle 3aHsATUA, CPC — camocTosaTenbHas padoTa CTyIeHTa

2.3 Coaep:xkanue pa3aejioB JTUCHUIIHHBI:
2.3.1 3aHgaTid JeKIUOHHOI0 THIIA.

Dopma
HanMeHOBaHHE Conep>xkanue pasjena (TeMbl) FEKYIIETO
Nepaznena(Temsl) P P Y
KOHTPOJISI
12 3 4
1.[Pa3nen 1 —|IIpenmeTr u 3aga4l MHUKPOOHMOJIOTHH, €€|Y CTHBIN

MukpoOHuooTuss Kak/MECTO W POJIb B COBPEMEHHOW OHOJIOTHH. | OTIPOC
Hayka — onpeaenenue, [luddepenimanmss ~ MUKpOOHOIOTHYECKOM
paszaeneHue MO[HAYKH TIO TEJSIM U 00bEKTaM UCCIICIOBAHMSI.




Ha3HA4YCHUIO
00BEKTaM.

ITonoxxenue
MUKPOOPTaHU3MOB B

nu

OCHOBHBIE pasenbl MUKPOOUOJIOTHH.
3amaun MHUKPOOHOI0THYECKOM HayKH.
3HayeHUe MHMKPOOHMOJIOTHH ISl Pa3BUTHUS
(U3UKO-XUMHUUYECKON OHOJIOTHH, MEIUITMHBI

MUKOILIa3Mbl. CIM3HUCTBIE CIIOW, KallCyJbl U
yexJbl y Oaktepuil. Ux XxuMuueckuid cocTas
u 3HadyeHue. JKrytuku y 6akTtepuii pa3mepsl,

dbopma, CTPOCHHE, YUCTIO u
B3aMMOPACITOJIOKEHUE. Mexanuzm
JBUKEHUS KTYTUKOB. Bopcunku (hpumMopun),
179 OTJINYUS U byHKLIMH.
[{utomnasmaruyeckas MeMOpaHa. Ee

YKABOU IIPUPOJE. 151 CEJIbCKOT0 X034MCTBa. ['naBHbIC
HallpaBJICHUs]  Pa3BUTHUS  COBPEMEHHOU
MHUKPOOHOJIOTHH: (bu3HoIOTHYECKOE,
JKOJIOTUYECKOE, MOJIEKYJIIPHO-
TE€HETUYECKOE. [Tonoxxenune
MHUKpPOOPTaHU3MOB B  JKMBOH  MPHUPOJE.
[IpokapuoTtHbie u AYKapUOTHHIE
MHUKPOOPTaHU3MbI; CXOACTBO U OCHOBHBIC
pa3nuyusl.
|Paznen 2 — Ucropus|OTkpbITHE MUKPOOOB JIeBEeHTYKOM U paboThI|Y CTHBIN
pa3BUTHS NEPBBIX HCCIEN0BATENE MUKPOOPTaHU3MOB. [0OIPOC,
mukpoouonornyeckux|Jlyu Ilactrep um ero 3HaueHwe B pa3BUTUU
peACTaBICHUM u|MHUKpoOuosioruu. Pemienwe Bompoca o
METOJIOB. CaMO3apOKJIEHUU  KU3HH.  YUEHHE O
Boiparomuecs yuensie|Opoxxenun. Padotsl Ilactepa mo usyuyeHuro
— MUKpPOOHOJIOTH. Oone3Heid BuHAa © nuBa. Pa3paborka
[Tactepom Hay4YHBIX MIPUHIIUIIOB
MPOQUIAKTUKA MH(EKIMOHHBIX
3aboseBanuii. Pobept Kox u ero 3naueHue B
Pa3BUTHUU MUKPOOHMOJOTUU. 3HAYEHUE padboT
P.Koxa ays pa3BuTusi MUKpOOHOIOTUYECKOMN
TexHUKU. OCHOBHBIE ATallbl Pa3BUTHSI OOIIEH
MUKPOOHOJIOTUH. PaGoTst
C.H.Bunorpaackoro, M. beitepunka, B.JL.
OMEIHCKOr0 U IPYTUX UCCIIEIOBATEIIEH.
.|Pazmen 3 —Pa3mepsl 1 popma OakTepuambHBIX KIETOK.|Y CTHBIN
Mopdonorus u|O061as XapaKTepUCTUKA CTPOEHMSI|OTPOC,
LUTOJIOTUSA OaktepuanbHOi kieTku. Kierounas crenka KosmiokBuym
IIPOKapUOT. Oaktepuil. CtpoeHue, XMMHUYECKUH COCTaB,
MexaHn3Mbl (GyHKUMU KJIeTOYHOM cTeHku. bakrepuu 0e3
MOJB>KHOCTH. KJIeTOYHOM cTeHku: L-dbopmbl Oakrepuid,




XUMHUYECKUN COCTaB, CTpPOEHUE, (GYHKIHUU.
BayTpukierounsie MeMOpaHHbIE CTPYKTYPbI
y Oaktepuii u wux QyHKuuu. PubGocombl
OakTepuif, HUX CTPOCHHE, XHUMHUYECKUU
coctaB, GpyHKUUU. CyOBbeAUHUIIBI PUOOCOM.
[Tonucomel. OcoOenHoctu CTpOEHUS
SICPHBIX ~ SKBUBAJICHTOB Yy  OakTepwuil.
bakreprnanbHas XpoMOCOMa M €€ CTPOCHHE.
OTnuuus HyKJIEOUJIOB OakTepuil OT snep
yKapuoT. HHCEepUMOHHBIE JJIEMEHTBHl U
TPAHCIIO30HBl.  DHAOCIOPBI U JpYyrue
nokosimmuecss gopmbl  Oaktepuii. CtpoeHue
SHJOCTIOP M Tpouecc uxX (OpPMHUPOBAHUS.
3HaueHue SHAO0CIOP y OaKTepHid.

.[Pa3znen 4
[TpuHLIMIIBL
CHCTEMaTUKH
npokapuot. IlonsTue

BHJIa y OaKTEpHUH.

OcHOBHBIE MIPUHILIUATIBI TaKCOHOMUU
IPOKapHOT M €€ MECTO B COBPEMEHHOH
OMOJIOTUYECKOM  CUCTEMATUKE. DKOJIOTrO-
¢usznonornyeckas U (UIOreHETHYECKas
CUCTEMaTHKA MIPOKAPHOT. [Tpuznaku
OakTepuii, YUUTHIBAEMbIC pH 170:
kinaccudpukanuu. [lonarue o Buae, KyiabType
u mTamMe  Oaktepuil.  MonekymnspHo-
TCHETUYECKUE  METOAbl  UJICHTU(DUKAIUU
OakTepuil.  YCTaHOBJICHHE BHJIOBOU
PUHAJJIEKHOCTH MUKPOOPTaHU3MA.

YCcTHBIN
ompoc

.|Paznen 5
3aKOHOMEpPHOCTH
pocta W  pa3BUTHUS
MHUKpPOOPTaHHU3MOB,
KYyJIbTUBUPOBAHUE,
BIIUSHUE  BHEIIHHUX
(bakTopoB.

Poctr wu pasButrue Oakrepwuil. Turbl
pa3MHOXeHHUs. MexaHu3M [HUTaHUS Y
Oaktepuil. BHekneTouHoe nepeBapHBaHUE
NUTATeNIBHBIX  BEIIeCTB. [IpOHMKHOBEHHE
MUTATETbHBIX BEIIIECTB yepe3
TUIa3MaTHYeCcKyo MeMOpaHy. TUIbl TUTaHUS
y  MHUKPOOPTaHHM3MOB.  AyTOoTpodsl H
reTepoTpPOdBHI. Turbl ayToTpOQHOTro
nutanus. DoTo- U XEeMOAyTOTPO(dHI.
Opranotpodpsr u  gutorpodnl. Bocemb
Croco0OB  KM3HU TpokapuoT. Poct wu
pa3BuUTHE MUKPOOPTaHU3MOB.
[lepnoanueckoe 151 HETPEPHIBHOE
KYJIbTUBUPOBaHHE. 3aKOHOMEPHOCTH pPOCTa
YUCTBIX  KYJIBTYD Oaktepuit  TpH
NEpPUOANYECKOM KyIbTUBHpOBaHMH. Kpuas
pocra. KynpTuBupoBanue

MHUKPOOPTaHU3MOB. HaxonurenpHbie

YCcTHBIN
ompoc




KyJnbTyphl. [Ipunimn snektuBHOCTH. YncThIE
KyJbTYphl MHUKPOOPraHW3MOB. M CTOUHHMKH
yriaepoja,  HUCMOJb3yeMble  OaKTEPUSIMHU.
[lonsitTue chpippe B MUKPOOHOJIOTUYECKOMN
IPOMBIIIUIEHHOCTH. VICTOYHUKH  a30THOTO
NUTAaHUSL y MHUKPOOPTaHU3MOB. DaKToOpbl
pocta. IIporoTpodsr ©  ayKCOTpPOdHI.
Uctounuku cepel u Qochopa. OCHOBHBIE
THUIIBI cpen, IPUMEHSIEMBIX B
MUKPOOHOJIOTHH. Pacnpenenenue 1o
Ha3HAYCHHUIO,  COCTaBy,  KOHCHCTEHIIUHU.
OcHoBHBIE TpeOOBaHWA K MHUTATEIHLHBIM
cpelaM U MPUHIUIBI UX KOHCTPYHUPOBAHUSI.
3aKOHOMEPHOCTH POCTAa YHUCTBIX KYJIBTYP
MHUKPOOPTraHU3MOB IpU  MEPUOJUYECKOM
KyJIbTUBUPOBAHUHU. Kpusas pocTta
NEPUOANYECKON  KYJIBTYphl, OCOOEHHOCTH
oTnenpHbIX  (a3.  BiusHue — BHENIHUX
dakropoB (temneparypa, pH u 1p.) Ha
KUBHEACATEIbHOCTh OakTepuil. BrusiHue
TEeMIIepaTypbl Ha pocT OakTepuil.
Hcnonp30BaHne BBICOKUX TEMIIEpATyp IS
cTepuin3aui. MeToapl  CTepUIIH3aIUH.

[TacTepuzanus u TUHIAIA3AIU.
[Ipumenenue B MEIUIINHE )71
IIPOMBIIJIEHHOCTH.

.|Pazgen 6 —
Mertaboausm
MHUKPOOPTaHU3MOB.
MHoroo6pasue
CITOCOOOB  JKU3HH
OakTepuil.

DHepreTudeckuii oOMeH y OakTepuil U ero
CBS3b C KOHCTPYKTUBHBIM. OCHOBHBIE 3TaIlbl
pacuieruIeHUs yraeBoaoB.OTHOIIIEHNE
MUKpPOOOB K kucjopoay. Ilytu momydeHus
SHEPTUU B  AHA’POOHBIX M AIPOOHBIX
yCIOBUSX. AHadpOOHOE pacuiernieHue
YTJIEBOJIOB. CyOcTpaTHoe
dbochopunupoBanue. [TyTh OmbaeHa-
Meiieprodha u Jpyrue HadallbHbIC IYTU
aHa’pPOOHOr0  pacUICIUIEHUS  YIJIEBOJIOB.

DHepreTuyeckas 3d(HEKTUBHOCTH
aHa’POOHOTO pacuierneHus
riroko3bl. I lorstue o Opoxkenusx. Koneunsie
IPOJIYKTHI. Buner OpOKEHHUI.
MacnsHoKkMCIO€ W MPOMUOHOBOKHCIIOE
opoxenus. oMo epmeHTaTUBHOE u
rerepodepMeHTaTUBHOE  OposkeHms.  MX
BO30yIUTENH. [TpakTrueckoe

npuMeHeHue. A’poOHoe pacuiernieHue

YCcTHBIN
ompoc




MMUPOBUHOTPATHOU KHUCJIOTBHI. [k
TPUKAPOOHOBBIX KHCJIOT, IIEPEHOC
AJIEKTPOHOB U OKHCIIUTEIIBHOE
dbochopunupoBanure. Bbixona sHepruu mnpu
a’poOHOM pacIlIeIyIEHUH
yTJIeBO1I0B. A3poOHOE u aHa’poOHoOe
IbIXaHUE y MPOKapuoT. Buasl aHa’spoOHOTO
apixanust u  ero 3HaueHue.DotoTpodHbIe
Oaktepun U  HUX  (POTOCHMHTETUYECKHIt
anmnapar. Mexanuzm OaKTEpPHAIBHOTO
dorocuHTE3A. OTnnuus (doTocuHTE3a
OaxTepuit 1 pacTeHuil. DOTOCUHTE3UPYIOIIHIE
3eJICHbIE U MyPITypHbIE CEpHBbIE OaKTEPUH, UX
xapaktepuctuka. OCOOEHHOCTH CTpOEHUS,
LUTOIUIa3MaTUYECKUE BKIIIOYEHUS CEPBI, UX
poJib.DOTOCHHTE3UPYIOLLIKE IIypITypHBbIE
HECepHble OaKTepuH, HMX XapaKTePUCTHKA.
JloHOpBI BOAOPOJa Yy (POTOCHHTE3UPYIOIINUX
HECEPHBIX OaKTepHii. Ouym
"uanobakrepun". CTpoeHue UX KIETOK H
MOJIOKEHUE B CHCTEME  OpPraHU3MOB.
OcobenHnoctu dboTocuHTE3a y
IUaHOOAKTEPUIl. XEMOCUHTE3UPYIOLIHE
Oaktepun. MIX ocHOBHBIE rpyniibl. MexaHus3m
xemocuHTte3a. Pabotel C.H.Bunorpaackoro
o U3YUYEHUIO XEMOCHHTE3UPYIOIIHNX
OakTepuil. XeMOCHHTE3UPYIOIINE CEpPHBIE U
TUOHOBbIE OakTepuu. X poib B mpupoae u
MEXaHU3M  XeMocHuHTe3a.XKene300aKkTepuu.
OcHOBHBIE IIPEICTaBUTENIN TPYIIIIBL.
UYexosnpuatbie OaxkTepum. PaGoTst
C.H.Bunorpaackoro u H.I'.XonogHoro mo
U3YUYEHUIO Kene300aKTepHil.

.|\Pazmen 7 —
OCHOBHBIE TPYNIIBI
reTepoTpOPHBIX
OakTepuil.

OcHoBHBIE TPYTIITBI reTepoTpodHBIX
O0akrepuil. Crnmpoxerbl. CTpOeHHE CIUPOXET
U WX OTIMYUS  OT Jpyrux OakTepuil.
OcHoBable TpenacTaBuTenu. CrnupaibHbIE H
U30THYTbHIE OaxTepun. Ouym
"IIpoTeobakTepun” KaKk  Hauboiee
U3y4eHHas  Tpynmna  MHUKPOOPTaHU3MOB.
CewmeiicTBa HTEpOOAKTEPHIA, TICEBIOMOHAT
BUOpHOHOB. DryM "@upMUKYTHI".
XapakTepucTuka CTapUIOKOKKOB U
Oaru.OCHOBHBIE TPYIIBI TETEPOTPOPHBIX
OakTepuil.  AKTHHOMHUIIETBI U CXOJHBIC

Y CTHBIN
onpoc




cHuMu Oaktepuu. CTpoeHHE KIETOK U
CroCcOObl  Pa3MHOXKEHHUS AKTUHOOAKTEpHUH.
[Ipaktuueckoe  3HaueHue.Pukkercum  u
XJIAMHUJIAA ocobasi Tpynmna MHUKpPOOOB-
napa3uToB. Lluki pazMHOKeHUSI.

.[Pazmen 8
VYuactue
MUKPOOPTaHU3MOB
B
OCHOBHBIX
OHMOT€HHBIX

OJICMCHTOB.

KpyTrOBOpOTax

MuxkpoOHoe pa3noKeHue KpaxMmana, MeKTHHa
u gapyrux  yraeBomoB.  I[Ipaktmueckoe
3HAYECHUE MPOIIECCOB.A3pOOHOE u
aHa’poOHOe pas3ioxeHue
MHUKPOOpPTaHU3MaMH KJICTYaTKU
(memmrono3el).  Bo30Oymutenu  mpoIeccos.
Ckonp3simiue 6akrepuu.Poib
MUKpPOOPraHU3MOB B OMOJIOTUYECKOM
KpyroBOpoTe BELIECTB B
npupojie. Kpyrosopor yriepoga B mpupoje.
Oukcamuas CO, B mporeccax ¢GoTo- u
XEMOCHHTe3a. BrijienieHne yrieKuciaoThl npu
pacnaje LEJUTIOJI03bI u
yriaeBo0poaoB.Kpyrosopor a3zoTa B
IIPUPOJIE. AMMOHHUpUKaLUS 51
MHUKPOOPTaHU3MBI, ee BBI3BIBAIOIIHE.
Hutpudukamms BBI3BIBAIOIINE €€
MUKPOOPTaHU3MBI. PaboTsl C.H.
Bunorpaackoro o BBIJICJICHUIO
HUTPUPUKATOPOB. Jenutpudukaims.
Mukpob6uosoruyeckast bukcarms
atMocdepHoro azora. CBOOOTHOXKUBYIITHE
a’poOHBIE W aHadPOOHBIE a30TPHUKCATOPHI.
Pons B mpupone.KiyGenbkoBble OakTepuu,
UX XapaKTepUCTHKA, B3aMMOOTHOIICHUS C
pacTeHusIMU.  YJ0OpeHHST HAa  OCHOBE
a30T(UKCUPYIOLLIUX
MUKpPOOpPraHu3MoB.MuUKpoOHOe
Cephl " ee
(OTOCHHTE3UPYIOLIUMU
XEMOCHHTE3UPYIOIIUMH
Boccranosnenue cynb(daros
MUKPOOpPTaHU3MaMH, €ro TMPUYUHBI U
3HaueHue. KpyroBopot cepsl B mpupo/e.

n

OKHCJICHHE
COEeTMHEHUN

u
OaKTEepUSIMHU.

Y CcTHBIN
omnpoc

.|Pazgen 9
['eneTnueckue
pEeKOMOHMHAITUN
OakTepuit

y

['eneTnueckue pexoMOWHAIMKM Y OaKTEpUU.
MexaHu3M  BKIIOYEHUS  T€HETUYECKOTO
Marepuasa B OaKTepHaTbHYIO
xpoMocomy.Tpanchopmanust y OakTepuil.
OnbITeI ['pudpdurca. [Ipupona
TpaHchopMupyrOIIero (GpakTopa U MEXaHU3M

Y CcTHBIN
Ompoc




TpaHchopmanmm. 3HaueHue
tpanchopmarmu. Tpancaykius y OakTepuid.
Hecnemmduaeckast U creruduaeckast
Tpancaykiusa. Korproramuss 'y OakTepuid.
[Tonosoit  dakrop (F- mmasmumpa), ero
JoKanu3anus B OakTepuaabHOW KIIETKE W
CBONCTBA.

2.3.2 3aHATHA CEMMHAPCKOI0 THIIA.
3aHATUS] CEMUHAPCKOTO TUIIA — HE MIPEAYCMOTPEHBI

2.3.3 JlabopaTopHble 3aHATHSI.

HaumMeHnoBanue 1abopaTopHbIX padboT

dopma
TEKYILEro
KOHTPOJIA

3

4

BBenenue B MUKpOOMOJIOTMYECKYIO JIa0OPaTOPHI0. 3HAKOMCTBO C
MUKPOCKOMTMYECKUMU METOAAMU UCCIICIOBAHUS

KomnokBuym
Nel

CrnoxHble MeTobl OKpacku. Mop(osorus MUKpOOPraHU3MOB

KomnokBuym
Ne2

Crpoenune mMukpoOHOHM KieTku. CrenuanbHble METOJbI OKPACKH.
Oxpacka crop, Karcyi 1 BKJIIOYEeHUHN y OakTepuit

Komnoksuym
Ne3

MGTOIIBI KYJIbTUBHUPOBAHUSA MHKPOOPTaHHU3MOB. IIutarenbHbIC
CpCabl. MCTOI[I)I CTCPHUJIN3AallN. MI/IKpO(i)J'IOpa TCJIa 9YCJIOBCKA.

Komnoksuym
No4

Mukpockonusi Mukpogiopel Tena. Mukpoduopa Bo3zgyxa —
BBIJICJICHUE  YUCTOM  KyJABTYpPhl ~ a’pOOHBIX  OakTepHil.
KonmuecTBEeHHBIN Y4ET MUKPOOPTaHU3MOB.

KoutokBuym
Ne5

N3yueHnue aHa’poOHBIX MUKpOOpraHu3MoB. Pabora ¢ uyucThIMU
KyJAbTypaMu aHa’poOHBIX Oakrepuii. M3ydyeHue pazHooOpasus
(U3HOTOTUYECKUX TPy MPOKAPHOT.

KoutokBuym
Ne6

KpyroBopoT azorcomepkaimux BemEeCTB B PUPOIE IPH YIACTUH
MUKpPOOPTaHU3MOB. AMMOHUQDUIIUPYIOMIUE MHUKPOOPTAaHU3MBI.
N3yuenue a30T(UKCATOPOB, HUTPUPUKATOPOB u
JNEHUTPUPUKATOPOB.

KotokBuym
Ne7

[IpeBpamienue BEILIECTB B npupoje TMpu y4acTUHU
MUKPOOPTaHU3MOB. MHuoroob6pasue MUKPOOPTaHU3MOB,
YYaCTBYIOIIMX B IUKJIaX OMOTEHHBIX 2JIEMEHTOB.

KoutokBuym
Ne8

Ponp MukpoopranusmMoB B Ouocdepe BO B3aUMOCBA3U CO

CTPYKTYpOH U (YHKITMOHATHHBIMA OCOOCHHOCTSIMH KJIETKHU.

KomnokBuym
Ne9

2.3.4 IlpumepHasi TeMAaTHKA KyPCOBBIX padoT (MPOEKTOB)
KypcoBsie paboThl — HE IPEAYCMOTPEHBI




24 Ilepeuenn y4eOHO-MeTOAN4eCKOro obecneueHust IS
CaAaMOCTOSITEJILHOM PadOTHI 00yYAIOIIUXCH MO0 TUCHHUILINHE (MOLYJII0)

[lepeuenn y4eOHO-METOIUYECKOTO obecrieueHus
Ne Bun CPC JUCHUTUIMHBI 110 BBITIOJHEHUIO CAMOCTOSITEILHOM pabOThI
1 |2 3
[ToaroroBka Kk | CTO 4.2-07-2012 Cuctema MeHEIKMEHTa KadyecTsa.
YCTHOMY ompocy, | O0mue TpeOoBaHMS K MOCTPOCHHUIO, H3JIOKEHUIO U
KOJIJIOKBUYMY, o(hopMIIEHNIO JOKYMEHTOB Yy4YeOHOM NesATeIbHOCTH. —
HaITMCaHUIO [lepenznanue. — Kpacnosipck: COY, 2014. — 60 c.
pedepara Meronnueckue yKa3aHUs o OpraHu3aluu
CaMOCTOATENbHON PabOThl CTYJEHTOB, YTBEPKICHHBIC
Kadenpoit TEHETUKH, MHUKPOOHOJIOTUN U
ouorexHosoruu.mpoTokos Ne 21 « 26 » utonst 2017t

Y4eOHO-METOAMYECKME MaTepuaibl JUIsl  CaMOCTOSTEIbHOM  pabOThI
OoOy4JaromMxcs M3 YUCJIa MHBAIHMJIOB U JUI C OTPAaHUYEHHBIMH BO3MO>KHOCTSMH
3nopoBbst  (OB3)Moryr mnpenocraBisiteesi B (Gopmax, aJanTUPOBAHHBIX K
OTPAaHUYEHUSM UX 3[J0POBBS U BOCIIPUATHS UHPOPMAIIUU:

JUis Au1l ¢ HapyIIEHUSMU 3pEHUs:

— B Ie4yaTHOU (hopMe yBEIMYEHHBIM HIPU(TOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

JUis U1 ¢ HapyIIEHUSAMH CIyXa:

— B ieyaTHoi (opme,

— B (hopMe JIEKTPOHHOTO TOKYMEHTA.

JUist iun ¢ HapyIIeHUsIMUA OTIOPHO-/IBUTATEIBLHOTO anmnapara:

— B IeyatHou opme,

— B (hOopMe JIEKTPOHHOT'O TIOKYMEHTA,

JlaHHbI TepedYeHb MOXKET ObITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT
KOHTHHT€HTa 00y4aroIuXcs.

3. O6pa3zoBaresibHbIE€ TEXHOJIOTHH.

[Ipu peanuzanuu y4yeOHOM pabOTHI MO OCBOEHUIO Kypca "Mukpobuoiorus"”
UCIIOJIB3YIOTCSl COBPEMEHHBIE 00pa30BaTEIbHbIE TEXHOJIOTUH:
¢ nH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIC TEXHOJOTHH;
® TIPOCKTHBIC METOIbI OOYUCHUS;
® HCCIIEA0BATEIbCKUE METO/IBI B OOYUCHHH,
e mpobaeMHOe 00yUeHue
JIist U1y ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbS TIPEIYCMOTPEHA
OpraHu3aiys KOHCYJIbTAIlU| C UCTIOJIb30BAaHUEM DIIEKTPOHHOM MOYTHI.



4. OneHOYHBbIE CpPeACTBA ISl TEKYLIEro KOHTPOJISI YCIeBAeMOCTH M
MPOMEKYTOUYHOM aTTeCTAUU.

4.1DoHa OLIEHOYHBIX CPEACTB ISl MPOBEACHUS TEKYIIEro KOHTPOJIS.

Texymuii KOHTPOJIb YCIEBAEMOCTH MPOBOJIUTCS (POHTAILHO Ha KaXJIOM
3aHSITHH JJI ONPEACIICHUs] TEOPETUUECKOM MOATOTOBKH K J1a00paTOpHBIM padoTam
B BHJIE€ YCTHOT'O OIPOCA, KOTOPBIN OLIEHUBAETCS IO MATHOAUILHOM 1IKaJe, a TAaKKe
C IOMOIIBIO JOKJIAJ0B U KOJUIOKBUYMOB.

IlepeyeHb BONPOCOB AJIs1 YCTHOI'O KOHTPOJISI 3HAHUM CTYJACHTOB:

Tema 1: MukpoOMoI0rusi Kak HayKa — oONpeAeeHHe, pasjejeHue I0
Ha3HA4YeHUI0 M o0bekTaM. IloJ105keHne MUKPOOPraHU3MOB B 'KMBOIl IpUpoe.
Borpocsl 111 MOATOTOBKH:

1. IlpenMer W 3agaud MHUKPOOHMOJOTHH, €€ MECTO M pPOJIb B COBPEMEHHOMU
ouonoruu. {uddepennnanysi MUKpOOHOIOTHIECKON HAYKHU IO LENSM U 00BEKTaM
uccienoBanusi. OCHOBHbBIE pa3/iesibl MUKPOOUOJIOTHH.

2. 3agaud  MHUKpPOOMOJOTMYECKOW HayKd. 3HAUY€HUE MHUKPOOHMOJIOTHH AJis
pa3BUTHA (PU3UKO-XUMHUUECKONH OMOIOTHH, MEIUIIMHBI U CEIbCKOT0 X034MCTRA.

3. I'maBHble  HampaBi€HHUS  pPa3BUTHS  COBPEMEHHOM  MHKPOOHOJIOTHU:
($U3HOIOTUYECKOE, IKOJIOTHUECKOE, MOJIEKYIIIPHO-TEHETUYECKOE.

4. TlomoxxeHne MHMKPOOpPraHM3MOB B >kuBOW mpupojge. IIpokapuotrHeie u
AYKapHOTHBIE MUKPOOPTAaHU3MBbI; CXOACTBO U OCHOBHBIE Pa3INUMSL.

Tema 2: MHcropuss pa3BUTHS MHKPOOHOJIOTMYECKHX IPEIACTABJICHHUHA U
MeTo10B. Biiaromuecst ydeHble — MUKPOOHOJIOTH.

Bormpocsl 111 MOATOTOBKH:

1. OtkpeiTue MUKpOOOB JIeBEeHI'YKOM U paboThl MEpPBBIX HCCIEAOBaTENEH
MUKPOOPTaHU3MOB.

2. Jlym IlacTep u ero 3Ha4Y€HHE B Pa3BUTHUU MHUKpoOuosioruu. Pemienue Bompoca
0 CaM03apOK/ICHUH )KU3HU. YUEHHE O OPOKEHUH.

3. Pab6otsr [lacTepa no u3ydenuro 6osie3Heit BuHa u nuBa. Pa3pabortka [Tacrepom
HAYYHBIX MPUHIUTIOB MPOQPIIAKTUKA WHOEKITMOHHBIX 3a00JICBaHUIA.

4. PobGept Kox u ero 3naueHue B pa3BUTHH MHUKPOOUOJIOTHHU. 3HAaUEHHE PabOT
P.Koxa ans pa3Butusi MUKpOOHOIOTHYECKON TEXHUKH.

5. OcHoBHBIE  JTambl  pa3BuUTUs  oOmed  MHKpoOuosioruu.  PaGoThl
C.H.Bunorpaackoro, M. beiiepunka, B.JI. OwmemaHckoro u  JIpyrux
HCCJIIeIOBaTEIEH.

Tema 3: MopdgoJiorus 1 HUTOJIOTUSI IPOKAPUOT. MeXaHM3MbI IOABUKHOCTH.
Borpocsl [J1st TOATOTOBKH:

1. Pa3mepsl u popma OakTepuansbHbIX Ki1eToK. O0IIas XapaKTepucTuKa CTPOEHUs
OakTepruabHON KJICTKHU.

2. Kimerounass crenka Oaktepuii. CTpoeHHE, XWMHUYECKHH cOCTaB, (DYHKIIUU
KJIETOYHOW cTeHkHu. bakrtepum 0e3 kieTtouHod crteHku: L-popmbr OakTepuid,
MUKOIUIa3Mbl. CITU3MCTBIE CIIOU, KAICyJbl M 4exJibl y Oaktepuil. Ux xumuyeckuit
COCTaB M 3HAUYCHHUE.



3. Kryruku y Oakrepuii pasmepsl, (Qopma, CTpoeHHE, UYHCIO U
B3aMMOpACIIOoKeHne. MexaHu3M JIBIKEHMs )KTYyTUKOB. Bopcunku (pumbpun),
WX OTINYUS U PYHKIUH.

4. luromnazmaruyeckas wmemOpaHa. Ee xumudeckuit cocTtaB, CTpOEHUE,
bynkuud. BHyTpukieTrouHble MeMOpaHHBIE CTPYKTYpbl y OakTepuili U uX
byHKIUH.

5. PubGocompl OakTepuil, HX CTpOCHHE, XUMHUUYECKHUH cCoOCTaB, (YHKIUHU.
Cyo0benunauipl pudocom. [Tonrcomer.

6. OcoOGeHHOCTH CTPOCHHS SACPHBIX HKBUBAJIECHTOB Yy OakTepwii. bakTepuanbHas
XpomMocoma u ee ctpoeHue. OTIn4us HYKJICOUAOB OAaKTEpPHil OT siIep dYKapHoT.
[Tmasmuabl. MTHCEpUMOHHBIE SIEMEHTHI U TPAHCIIO30HBI.

7. DOHpocmopsl U npyrue mokosmuecs Gopmsl 6aktepuit. CTpoeHHne 3HI0CTIOP U
nporecc ux GOpMHUPOBaHUA. 3HAYCHHE SHIOCTIOP y OaKTepHUH.

Tema 4: IIpunuuns! cucreMaTuku npokapuot. IlonsaTne Buaa y 6akrepuid.
Borpochl 111 MOATOTOBKH:

1. OcHOBHBIE MPUHIIMIBI TAKCOHOMHUHM MPOKAPUOT U €€ MECTO B COBPEMEHHOMU
OMOJIOTMYECKON CHCTEMAaTHKE. DKOJOro-Qpu3nojiornyeckas U (uioreHeTuyecKkas
CUCTEMATHUKa MMPOKAPHOT.

2. Ilpusnaku 6akTepuii, yauTbiBaeMbie Mpu ux kiaccudukamnuu. [louarue o Buse,
KyJbTYype U IITaMMe OAKTEPHiA.

3. MonexkynsapHO-TeHETUYECKIE METO/IBI UACHTUDUKATIH OaxTepwuil.
YcTaHOBIEHHE BHIOBOW MPHHAJICKHOCTH MUKPOOPTaHU3MA.

Tema S5: 3akoHOMepHOCTH pocTa M Pa3BUTHUA MHKPOOPraHM3MOB,
KYJbTHBHPOBaHUE, BJIMSIHAE BHEIIHUX (PAKTOPOB.

Bonpocs! 1y1st TOATOTOBKH:

1. Poct u pazButue Oaktepuil. TUIBI pa3MHOXKEHUS.

2. MexanusMm nutanus y 6akrepuii. BHekIeTouHOE IepeBapruBaHue MUTATEIbHBIX
BemecTB. [IpOHMKHOBEHHE TUTATEIBHBIX BEIIECTB 4Yepe3 IUIa3MaTHYECKYIO
MeMOpaHy.

3. Tunbl mUTaHUS y MHUKPOOPTaHU3MOB. AyTOTpo(dbl M rerepoTpodnl. THUTIBI
ayrotpororo nuranus. PoTo- U xemoayToTpodnl. OpranoTpodsl U IUTOTPODHI.
Bocemb crioco60B KU3HH MPOKAPUOT.

4. Poct um pasBuTHEe MHKpoopraHuzMoB. Ilepuogumueckoe u HempepbIBHOE
KyJIbTUBHPOBaHUE. 3aKOHOMEPHOCTH pOCTa YUCTBIX KYJIbTyp OakTepuii mpu
NEPUOANYECKOM KyJIbTUBHUpOBaHuU. KpuBas pocTa.

5. KynsTuBHpoBaHue MHKpOOpTraHM3MOB. HakomuTenbHbIC KyNbTYphl. [IpwHIMMT
AIIEKTUBHOCTHU. UNCTHIE KyIbTypbl MUKPOOPTaHU3MOB.

6. Hcrounwku yriaepona, ucCHoib3yeMbie Oaktepusimu. I[loHsTHe ChIppe B
MUKPOOHOJIOTUYECKON MMPOMBITIIIEHHOCTH.

7. VcTOYHMKM a30THOTO TIMTaHUS y MHKpPOOpraHu3mMoB. DakTopbl pocTa.
[TporoTpodsl u aykcorpodsl. Uctounuku cepsl u dhocdopa.

8. OcHOBHBIE TUTIBI CpEJl, TPUMEHSIEMBIX B MUKpoOuosiorun. Pacnpenenenue mo
HA3HAYCHUIO, COCTaBY, KOHCUCTEHIIMH. OCHOBHBIE TPeOOBaHUSA K IMHUTATEIHLHBIM
cpellaM U IPUHITUIIBI UX KOHCTPYHUPOBAHUS



9. 3aKOHOMEPHOCTH  PpOCTa  YHCTBIX  KyJIbTyp  MHKPOOPTaHU3MOB  IpH
NEPUOANYECKOM KyJIbTHUBUpOBaHHMU. KpuBas pocra nepuoanyeckoil KyJbTYpBl,
0COOEHHOCTH OT/CINIbHBIX (a3.

10. Bmussaue  BHemHMX — (akTtopoB  (temmeparypa, pH w  5p.) Ha
KU3HEIEITEIbHOCTh OaKTEPUA.

11. Biusanue temmeparypbl Ha pocT Oakrtepuil. Mcnonp3oBaHuE BBICOKHX
TEMIEPATYp I CTEPUIN3aLUU. MeTo/Ibl CTEpIIIN3ALNH.

12. MMactepuzamuss ©  TuHAanu3anus. [lpuMeHeHne B MeAWIMHE |
POMBIIIIICHHOCTH.

Tema 6: Mera00im3M MHKPOOpPraHu3dMoB. MHorooopasue cnoco00B KU3HH
OakTepuid.

Bonpocs! 1y1st MOATOTOBKH:

1. Dueprernueckuil OOMeH y OakTepuil M €ro CBSI3b C KOHCTPYKTHUBHBIM.
OCHOBHBIE 3Tallbl PacIlEIJICHUs YIJIEBOIOB.

2. OtHOmleHME MHKpOOOB K Kkuciopoay. Ilytm momydyeHuss >Hepruu B
aHa’pOOHBIX U a3POOHBIX YCIOBUSIX.

3. Amna’poOHoe pacmieruieHue yriaeBogoB. CyoOctpatHoe dochopuaInpoBaHue.
[Tytb OmOnena-Meitepropa u  gpyrue HadalbHble IYyTH aHa’pOOHOrO
paclieryieHusl  YIJIEBOAOB. OHepreTuyeckas d3()P@PEeKTUBHOCTH aHAIPOOHOTrO
pacIIeICHUs TIF0KO3bI.

4. Tlonsatue o Opoxenusix. KoneuHnble mnpoAyKThl. Buasl OpoKeHUN.
MacasHOKUCII0€ U TPONMMOHOBOKUCIIOE OPOKEHHUS.

5. T'omodepmenTtatuBHOoe U rerepodepMeHTaTUBHOE  OpoxeHus.  Ux
B0o30OyauTenu. [IpakTuueckoe npruMeHeHHe.

6. AspoOHOE pacHieTIeHHe MTUPOBHHOTPAIHON KUCIOTHI. [[UKII TprkapOOHOBBIX
KHCIJIOT, TIEPEHOC DJIEKTPOHOB W OKUCIUTENbHOE (ocopunupoBanue. Bbixon
SHEPrUH MPHU a3pOOHOM pacCIlEIIICHUH YTIEBOIOB.

7. AspoOHoe u aHa’pOOHOE NbIXaHHUE Y MPOKAPUOT. Bubl aHa3pOOHOTO JIbIXaHUS
U €ro 3HaueHue.

8. ®ortorpodubie OakTepun M uX (OTOCHUHTETUYECKHM armapaT. MexaHu3m
OakTepuanbHOrO (porocuHTe3a. OTinrunst PoTocuHTe3a OAKTEpU U PACTCHUI.

9. ®orocuHTe3UpyOIIME 3€JeHble U MypIypHbIE CEpHble OakTepuu, UX
xapaktepucTuka. (OCOOEHHOCTH CTPOEHHUS, LUTOIUIA3MATUYECKUE BKIIOUEHUS
Cepbl, UX POJIb.

10. ®oTocuHTE3MpYIOLIUE MYpPIyPHBIE HECEpHBIE OAKTEPUH, UX XapaKTEPUCTHKA.
JloHops! Bogopoaa y (OTOCHHTE3UPYIOIINX HECEPHBIX OAKTEPHIA.

11. ®unym "lunanoOaktepun". CTpoeHHE HMX KIETOK U IOJIOKEHUE B CUCTEME
opranu3MoB. OcobeHHOCTH (POTOCHHTE3a y IMAHOOAKTEPHUH.

12. Xemocunresupytomue Oakrepuu. HMx OCHOBHblE rpymmbl. MexaHu3M
xemocuHTe3a. Pa6otel C.H.BuHOrpaackoro mo M3y4eHHI0 XEMOCHHTE3UPYIOIINX
OaxTepwii.

13. Hutpudumupyromue Oakrepuu. PabGorst C.H.Bunorpaackoro mo wux
BbIJIEJICHUIO. 3HAUCHUE HUTPUPUKAIIH.

14. XeMOCHUHTE3UPYIOLINE CEepHble U THOHOBBIE OakTepuu. VX posb B mpupose u
MEXaHHU3M XEMOCHHTE3a.



15. XKenezobaktepuu. OCHOBHbIE MPEACTABUTENU TIpynmbl. YexonbuaTeie
oaktepuu. Pabotei C.H.Bunorpaackoro u H.I'.XonomHoro 1o u3y4eHHUIO
Keae300aKTepHil.

Tema 7: OcHOBHBIE IPYIINIbI TeTEPOTPOPHBIX OaKTEPHId.

Borpocsl 111 MOATOTOBKH:

1. OcHoBHBIE TrpymIbl rerepoTpodHbix Oaktepuil.  Crnupoxersl. CrpoeHue
CHUPOXET M UX OTIMYMS OT Jpyrux Oakrepuil. OCHOBHBIE NPEICTABUTEIH.
CrnupanbHble U U30THYTHIE OAKTEPUU.

2. @Qunym  "lIporeobaktepus" Kak  HauOoyiee  W3yYEHHas Trpymnmna
MUKpOOpraHu3MoB. CemMeiicTBa 3HTEpOOaKTEepuil, ICEBAOMOHA]] , BAOPHOHOB.

3. @Ounym "OupmMukyTsl". XapakTepucTuka cTaQUIOKOKKOB U OaIluiil.

4. OcCHOBHBIE TPYMIBI TeTePOTPODHBIX OakTepuil. AKTHHOMHUIETHI U CXOIHbBIE
caumu Oaktepun. CTpoeHHe KIETOK M CIOCOOBI Pa3sMHOMXKEHUS aKTMHOOAKTEPHUH.
[IpakTyeckoe 3HaYEHUE.

5. Pukkercun u xmamMuguu - ocobas Trpymnmna MuUkpoOoB-mapazutoB. Lluki
Pa3MHOXKEHUS.

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

Bormpocs! 111 MOArOTOBKH:

1. MukpoOHOE pasnokeHue Kpaxmana, NEKTHHAa M JPYrMX YIJIEBOJOB.
[IpakTryeckoe 3HaUYE€HUE TPOLIECCOB.

2. AdpoOHOEe U aHa’pOOHOE paA3JIOKEHHE MHUKPOOPTaHU3MAMH  KJIETYATKH
(memrono3sl). Bo3oyautenu nporieccoB. CKoONMb3sue OaKTepUH.

3. Pomb MUKpOOPTraHM3MOB B OMOJIOTHYECKOM KPYTOBOPOTE BEIIECTB B MPHUPOJIE.
4. Kpyrosopor yriepona B npupone. Guxcanus CO; B mporeccax (orto- u
XEeMOCHHTe3a. BblaeneHue yriekuciaoTbl TpU  pachaje LEJUTIONIO3bl U
YTJIEBOAOPOAOB.

5. KpyroBopor a3zora B mnpupoae. AMMOHM(HKAIUS M MHUKPOOPTaHU3MBI, €€
BBI3BIBAIOIIINE.

6. Hurpudukamus u BbI3bIBatONIME €€ Mukpoopranusmbl. Pabdoter C.H.
BuHorpazackoro mno BbleNEHNIO HUTpUPHUKATOpOB. [leHuTpudukanus

7. Muxkpobuonornyeckas (ukcaius atMmochepHoro azora. CBOOOIHOXKHBYIIHE
a’poOHbBIC U aHAYPOOHBIE a30TduKcaTopbl. Poiib B mpupoie.

8. KuyOenpkoBbie OakTepuu, HUX XapaKTEPUCTUKA, B3aUMOOTHOLICHHS C
pacTeHusIMU. Y JOOpPEHUS Ha OCHOBE a30T(MOUKCUPYIOIIUX MUKPOOPTaHU3MOB.

9. MukpoOHOE OKHCIEHHE Cepbhl M €€ COSAMHEHUH (POTOCHHTE3MPYIOMIMMH H
XEMOCUHTE3UPYIOIUMH OaKTEPUIMH.

10. BoccranoBienue cyiab(paTtoB MUKpOOPraHU3MAMH, €r0 MPUYUHBI U 3HAYCHHE.
KpyroBopot cepsl B ipupo/e.

Tema 9: I'eHeTHUecKUe PeKOMOUHANH Yy DaKTEpPHId.

Bonpocs! 11 nOArOTOBKHU:

1. Tenernueckue pekoMOuMHanMu y Oaktepwil. MexaHW3M  BKIIIOUCHHUS
TeHETUYECKOr0 MaTepHalia B 0aKTepuaibHyI0 XpOMOCOMY.



2. Tpanchopmamms y  Oakrepuit.  Ombitel  ['puddurca.  Ilpupona

TpaHchopMupyroero QgakTopa W MEXaHHW3M TpaHCHOpPMAIUH. 3HaueHue
TpaHchopMarum.

3. Tpancmykuuss y  Oakrtepuit. Hecnemuduueckas u  crneruduyueckas
TPAHCIYKITHSI.

4, Kownnwtoranus y 6aktepuii. [lomoBoit dakrop (F- mmazmumga), ero mokanuzaius
B OaKkTepuaIbHOU KJIETKE U CBOMCTBA.

Kputepumn onenku

OreHKa «OTIUYHOY / «3auTeH0». OTBETHI HAa MOCTABJICHHBIE BOMPOCHI U3JIararoTCs
JIOTUYHO, TIOCIIEIOBATENBHO U HE TPEOYIOT JOMOJHUTENbHBIX mosicHeHui. [lomHo
PaCKPBIBAIOTCS TPUYMHHO-CIICICTBEHHBIC CBSI3M MEXKIY SIBJICHUSMU M COOBITHUSMU.
Jlenatorcs 060cHOBaHHBIE BBIBOBL. COOIIOAAIOTCS HOPMBI JTUTEPATYPHON peun
Orenka «xopoioy» / «3a4TeHo». OTBEThl Ha MOCTaBJICHHBIE BOMPOCHI W3JIAraroTCs
CUCTEMATU3UPOBAHO U TOCJEIOBaTEIbHO. Marepuan u3JaraeTcsi YBEPEHHO.
PackpbIThl NMPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIY SIBICHUSMU W COOBITHUSIMHU.
JleMOHCTpUpYyeTCsl YMEHUE aHaJU3UpOBaTh MaTepuail, OJHAKO HE BCE BBIBOJIbI
HOCSIT apryMEHTHUPOBAHHBIA U JIOKa3aTeNbHBIA xapakTep. CoOI01al0Tcsl HOPMBI
JUTEPATYPHOU PEUH.

OneHka «yJOBIETBOPUTENBHO» / «3auTeHO». JlOMyCKaroTCs HapylleHUus B
MOCJICIOBATEIPHOCTH  M3JIOKEHUs.  HemoysHO  pacKkpbIBalOTCS ~ MPUYUHHO-
CIICICTBCHHBIC CBS3M MEXKIY SBICHHSAMH W COOBITHSMHU. JleMOHCTpUpPYIOTCS
MOBEPXHOCTHBIE 3HAHMSI BOMPOCA, C TPYAOM PEIIAIOTCS KOHKPETHBIE 3aadu.
NMmeroTcss  3aTpyaHEHWs C  BbIBoJaMH. JIOMyCKArOTCSA  HaApyIICHUS HOPM
JIUTEPATyPHOU pEUM.

OrneHka «HEYJOBIETBOPUTEIBHO» / «HE 3auyTeHO». Marepuan wu3igaraercs
HETOCIIEI0BaTENbHO, COMBUMBO, HE MPEICTABIISIET OMPEICICHHON CHCTEMBI 3HAHUI
no aucuuruinae. He packpblBarOTCS MPUYMHHO-CICACTBEHHBIE CBSI3H MEXKIY
SABJICHUSIMU U coObITUssMU. He mnpoBoauTcss aHamu3. BBIBOIBI OTCYTCTBYIOT.
OTBeTbl Ha JIOMOJIHUTEIBHBIE BOIPOCHl OTCYTCTBYIOT. HMMEIOTCS 3aMeTHBIC
HapYIIEHUS HOPM JIMTEpaTypHOU peyHn.

BOHpOCLI K KOJJIOKBUYMaM

KosiokBuym 1. Tema: MukpoOuosorus kKaxk Hayka. OO0beKTbl
MHKPOOHOJIOTHH.

Bomnpocsk! 11 NMCbMEHHOTO OTBETA:!

[IpeameT m 3agaun MUKpPOOHMOJIOTHMH, €€ OCHOBHBIE pa3/eiibl, MECTO U POJb B
COBpEMEHHOW Ouosiornu. [ J1laBHbBIE HampaBi€HUS pPa3BUTUS COBPEMEHHOM
MUKPOOHOJIOTUU: du3noaoruyeckoe, AKOJIOTHYECKOE, MOJEKYJISPHO-
renernyeckoe. llonmokeHne MHKPOOPraHU3MOB — OOBEKTOB MHUKpPOOHOJIOTMU B
JKMBOW TIPUPOJIE.

KomsiokBuym 2. Tema: PasBurue MHKpPOOHMOJIOrMYECKHX MeTOAUK. Poub
MeTOA0B B (popMUPOBAHUM HAYKHU. BkiiaJa BbIIaOIIMXCH YYEHBIX.

Bomnpocs! 11 MMCbMEHHOTO OTBETA:!



OTKpbITHE MUKPOOOB, pabOTHI MEPBBIX HCCIENOBATENEH MUKPOOPraHU3MOB. Jlyu
[lactep u ero Bkiman B pa3Butue. Podept Kox u ero 3HaueHue B pa3BUTHU
MUKpoOrosorud. OCHOBHBIE 3Tallbl pa3BUTUSA 00IIEH MUKpoOHOIOTUU. PabGoThl
C.H.Bunorpaackoro, M. beitepunka, B.JI. OwmensgHckoro u  JIpyrux
HCCIIEIOBATEIIEH.

KosnokBuym 3. Tema: CTtpoeHne MUKPOOHOI KJICTKH.

Bomnpock! a1 NMCbMEHHOTO OTBETA!

[MuTomnazMatuueckass MeMOpaHa: XMMHYECKHW COCTaB, CTPOCHHUE, (DYHKIIMH.
BHyTpukierounsile MeMmMOpaHHBIE CTPYKTYpbl Yy OakTepuili ¥ ux (QyHKUIUU.
Knerounass crteHka OakTepuil: CTpOEHHE, XUMHUYECKHH cocTaB, (YyHKIUU
KJIETOYHOM CTeHKH. CIM3UCTBIE CIIOU, KallCylbl U 4eXibl y Oakrepuid. XKryTuku y
OakTepuil pazMepsl, popma, CTpOEHHE, YUCIO M B3aUMOPACTIOJIOKEHUE, MEXaHU3M
JBUKCHUSI JKTYTUKOB. PuGocombl OakTepuii, X CTpOEHHE, XUMHUYECKHI COCTaB,
¢yHkuyn, cyobeauHuibl. OCOOEHHOCTH CTPOEHMS SJAEPHBIX HKBUBAJIECHTOB Y
Oaktepuil.Crienuduyeckue 3JEMEHTbl TIeHoMma  OakTepuil —  IJIa3MUJBL,
WHCEPLMOHHBIC 3JIEMEHTBI, TPAHCIIO30HBl. DHIOCIOPHl U APYIHe IMOKOSLIUECSH
dbopmbl OakTepuil.

KosnokBuym 4. Tema: IlonsitTue BHAAa, KYJbTYPbl M IITaMMa OaKTepHid.
OcHOBHBIC 0COOCHHOCTHM CHCTEMATHKH M HACHTH(HUKANMH OaKTepuil Kak
0M0JI0rN4YeCKUX 00bEKTOB.

Bormpocsl 11 TUCbMEHHOTO OTBETA:

OCHOBHBIE TPUHIUIB TAKCOHOMHUHU IPOKAPUOT U €€ MECTO B COBPEMEHHOMU
OMOJIOTMYECKOM CHCTEMaTHKE. DKOJOro-(pu3HoiIoruyeckas U (PuiIoreHeTu4ecKas
cucTeMaTuka mpokapuoT. IIpu3zHaku OakTepuil, y4YWUTHIBA€MbIE TIPU HUX
kinaccudukanuu. [lonsitue o BUzEe, KyabType U mTamMmme Oakrepuil. MosiekynsipHo-
TeHEeTUYECKUE METOJbl HACHTH(PUKAUUU OakTepuil. YCTaHOBJIEHHE  BHUIOBOM
PUHAIEKHOCTH MUKPOOPTaHU3Ma.

KosunokBuym 5. Tema: OcHOBbI (pM3HOJIOTHM POCTA U KYJbTHBHPOBAHUS
NPOKAPHOT.

Bormpocs! 111 THCbMEHHOTO OTBETA:

PocT u pa3Butue Gakrepuil. MexanusMm nurtanusa y O6akrepuii. Bocemb crioco6oB
KU3HM NpoKapuoT. [lepuoguueckoe M HENMpEpbIBHOE KyJIbTHUBUpOBaHUE. Kpusas
pocTa NepHoANYECKON KyJIbTypbl, 0OCOOCHHOCTH OTAENbHbIX (pa3. HaxonurenvHbie
KyJIbTYpbl — TPUHUOUI BJEKTUBHOCTU. McTOyHMKM yriepoga U a3oTa,
ucnojas3yemble Oaktepusmu. Mcrounuku cepbl U ¢ocdopa. DakTopbl pocTa:
npotoTpodbl U aykcoTpodsl. OCHOBHBIE THUIIBI Cpe€ll, NPUMEHSAEMbBIX B
MUKpPOOMOJIOTUU: PACTIPEJCICHHE 10 HA3HAYEHHUIO, COCTaBY, KOHCUCTEHLUU.
KpuBas pocrta nepuoanyeckoi KyJabTypbl, 0COOEHHOCTH OTAENbHBIX (pa3. BiusHue
BHEIIHUX (hakTopoB (TemrepaTtypa, pH u 1p.) Ha KUZHENEATETbHOCTh OaKTEepuil.
Metonbl CTEpUIM3alMM: CYXOM JKap, AaBTOKJIABUPOBaHWE, MacTepus3alus U
TUHJATU3aLH.

KonsiokBuym 6. Tema: Mera6osim3m 0aKkTepuii.

Borpocsl 111 THCbMEHHOTO OTBETA:

DHepreTrueckuii oOOMeH y OakTepuil U €ro CBsi3b ¢ KOHCTPYKTUBHBIM. [lyTm
MOJIYYCHHUS] DSHEPTUM B aHadpOOHBIX M a’poOHBIX ycioBusix. CyOcTpatHoe



docopmupoBanue. I[lyts OmOaena-Melieproda u npyrue HadajabHbIE ITyTH
aHa’pOOHOr0 pacuieruieHus: yrieBoaoB. [loHsiTue o OpOXKEHUSX: KOHEUYHbIE
MPOJYKThI, BUIbI OpoKeHHH (TroModepMeHTaTUBHOE, TeTepodepMEHTATUBHOE
MOJIOYHOKHUCIIbIC, MACISHOKHUCIOE U MPOMHOHOBOKUCIOE  OposkeHus). LIk
TPUKApOOHOBBIX  KHCIIOT,  TMEPEHOC  JJIGKTPOHOB M OKUCIUTEJIbHOE
dochopunupoBanue. Buuabl aHa’poOHOTO  JbIXaHUS W €r0  3HA4YCHUE.
dortotpodHbie OakTepun U UX (HOTOCHUHTETUYECKHM amnmapar, MEeXaHU3M
OaxkTepuanbHOrO (HOTOCHHTE3a, (OTOCHHTE3UPYIOUINE 3€JICHbIE U IMypIypHBIC
CepHblE M HECEpHble OaKkTepuM, MX XapaKTEepPUCTHKA, JOHOPHI BOAOpOAa Yy
dorocunTesupyronmx Oaktepuit. [{lnanoOakTepuu U OKCHUTEHHBIH (OTOCHUHTES.
XEeMOCHHTE3UPYIOIINEe OaKTEpUU: OCHOBHBIE TPYIIIBI, MEXaHU3M XEMOCHHTE3a Ha
npuMmepe OeCUBETHBIX  CEpHBIX M THOHOBBIX Oaktepuil. JKenezobaktepuu:
OCHOBHBIE MTPEJICTABUTENN TPYIIIbI, YeXOIbUaThIe OAKTEPHH.

KosnokBuym 7. Tema: PazHooOpa3ue rpynn rereporpopHbIX 0akTepuid.
Bonpocs! 11t MHCbMEHHOTO OTBETA!

OcHoBHbIE Tpymmbl rerepoTpodHbix Oaktepuil.  CrnupanbHble W H30THYTHIE
Oaktepun. CHnupoxeTbl: OCOOEHHOCTU CTPOEHUS, OCHOBHBIE HPEICTABUTEIH.
®Gunym "lIpoTeobakrepus” kak HanbOosiee U3ydyeHHas TpyIa MUKPOOPTraHU3MOB,
ceMeNCcTBa IHTEpOOaKTepHil, mceBIoMoHaa , BUOpuoHOB.Ddunym "OupmMukyTh",
XapaKTepUCTUKAa CTA(PUIOKOKKOB U Oaluul. AKTUHOMULETBl U CXOJHbIE CHUMH
OaKTepuu: CTPOEHUE KIETOK M CIMOCOOBI Pa3MHOKEHUS, MPAKTUIECKOE 3HAUCHUE.
Pukkercunm u xmamuaumm - ocobas Tpylna MHUKPOOOB-TIApa3sUTOB, IIMKII
pa3MHOKEHUSI.

KostokBuym 8. Tema: IlpeBpamienue BelecTs B NpHpoAe NPH YYaCTHH
MHMKPOOpPranu3mMoB. MHOrooopasue MHKPOOPraHM3MOB, YYaCTBYIOIIMX B
HUKJIaX OMOTeHHBIX 3JIEMEHTOB.

Bonpocs! u1st TMCbMEHHOTO OTBETA!

MukpoOHoe paziokeHue Kpaxmaia, IeKTHHA U IpYruX yriaeBoaoB. [IpakTuueckoe
3HaYeHHUE MPOIeCCOB. AIpOOHOE U aHA’IPOOHOE Pa3IoKEHHE MUKPOOPraHU3MaMu
KJeTdyaTtku (uesmtono3sl). Bo30oyautenu mpoueccoB. Ponb MHKpoopraHusmMoB B
OMOJIOrMYECKOM KpyroBOpOTe BellecTB B mpupoae. Kpyrosopor yriepona B
npupoae. duxcanua CO, B mporeccax (PoTro- U XeMmMocuHTe3a. BriieneHue
YIJIEKUCIIOTHL TIPU pacnajie LesuIioio3bl U yrieBoaopoaoB. KpyroBopor azora B
npupone. AMMOHM(HKAIMS W MHKPOOPTaHW3MBI, €€  BBI3BIBAIOIIHE.
Hutpudukamnuss w BbI3BIBAIOIIME €€ MHUKPOOPraHW3MbL. JleHuTpuduKamus.
MukpoOuonoruueckass Qukcarus armocpepHoro azora. CBOOOTHOXKUBYIIHE
a’poOHbIe M aHA’pOOHBIE a30THUKCATOPbl. MUKPOOHOE OKHCICHHE CEpbl U €€
COCMHEHU (OTOCUHTE3UPYIONIUMU W XEMOCHHTE3HPYIOIIUMUA OaKTepUSIMHU.
BoccTranosnenue cynbpaTtoB MUKpOOPTaHU3MaMH, €r0 IPUYNHBI U 3HAUCHHE.
KosnoxkBuym 9. Tema: CTpyKTypHBIE " (pyHKuMOHAIBHBbIE
0CO0EHHOCTHOAKTEPHAIbHOM KJIETKU: reHeTHYecKue Tpanchopmauum.
Bonpocs! 1t MMCbMEHHOTO OTBETA!

['eHeTnyeckue pekoMOMHAIUMYN y OaKTEpUiA: MEXaHNU3M BKIIIOUEHHS] T€HETUYECKOTO
MaTepuana B 0akTepuaibHyI0 XpoMocoMy. TpaHchopmaius y 6GakTepuii: mpuposia
Tpanchopmupyronero (akTtopa, MEXaHW3M U 3HaY€HHWE TpPaHCPOPMAIIUH.



Tpancaykuus y Oakrtepuii. Hecieunduueckas u cnemududeckas TpaHCTyKIUS.
Konsbroramus y Oakrepuit. [Tonopoit dakrop (F- mmazmuma), ero jgoxkaauzaius B
OakTepuaibHON KJIETKE U CBOMCTBA.

Kputepuu o1ieHKH KOJIJIOKBHYMA:

- OIIEHKAa «OTJIWYHO» BBICTABISETCS, €CIIM CTYACHT JEMOHCTPHPYET
BCECTOPOHHEE, CHCTEeMAaTH4YeCcKoe U TIyOOKOoe 3HaHWE Marepuaia, YMEHHUE
CBOOOJHO BBIMOJHATh MPAKTUYECKUE 3aJaHMsl YMEET CBOOOJHO JIOTHYECKH,
apTyMEHTUPOBAHHO, YETKO M CKaTO W3JIaraTb OTBETHl HAa BOIPOCHI C
WCITOJIb30BAaHUEM HAYIHOW TEPMHUHOJIOTHUH;

- OIIEHKAa «XOpOII0» BBICTABIISCTCS, €CIM CTYACHT MPOJAEMOHCTPUPOBAI
XOpOIIME CUCTEMATHYCCKHE 3HAHUS MaTepualia, OTBETHI COJEPKaT HEKOTOPYIO
HETOYHOCTH WJIM HE OTJIMYAIOTCS TIOJTHOTOU M3JI0KCHUS;

- OIICHKAa «YJOBJICTBOPUTEIHHO» BBICTABJISETCS, €CIU CTYJIEHT JaeT
HEIOJIHBIE OTBETHI HA BOIIPOCHI, IOMYCKAET HETOYHOCTH B (hOPMYITHPOBKAX;

- OIIEHKA «HEYJOBJIETBOPUTEIILHO» BBICTABIISIETCS, €CIU CTYJICHT He
MOATOTOBUJICA, HE OTBETHJI HA BOMPOCHl HIJIM OTBETHJI HEMPABWIBHO; MOKa3al
ciia0ble 3HAHUS U JOIYCTUII TpyOble OMTUOKH

OneHouyHble cpencTBa JUisi HMHBIWAOB M JIML € OTPaHUYEHHBIMU
BO3MOXXHOCTSIMH ~ 3[IOPOBBSI  BBIOMpAIOTCS C Y4YETOM WX HWHAWBHIYaTbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEM.

— [pu HEOOXOOUMOCTH WHBAIWAAM W JIMIAM C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMH ~ 3JIOPOBBSl  TIPEIOCTABIISICTCS JOTOJHUTEIBHOE BpeMs s
MOJITOTOBKU OTBETA;

— TpU TPOBEIACHUHM TNPOIEAYPHl OICHUBAHUS pE3yJbTaTOB OOydeHHUs
UHBAJIMJIOB M JUI C  OTPAaHUYEHHBIMM  BO3MOXHOCTSIMU  37J0POBbBS
peyCMaTPUBAETCS MCIOIb30BAaHUE TEXHUUYECKUX CPEACTB, HEOOXOIUMBIX UM B
CBSI3U C UX UHAMBUAYAIbHBIMU OCOOCHHOCTSIMU;

— TOpU  HEOOXOAMMOCTH 1l  OOydalIlUXcsi C  OrpaHHMYEHHBIMU
BO3MOXKHOCTSIMU 3[I0pPOBbSl M WHBAJHUAOB IpOLIEAypa OLICHUBAHUS PE3yJIbTaTOB
oOyuyeHus 10 JUCLUITIUHE MOXKET MPOBOJUTHCS B HECKOJIBKO 3TaIlOB.

[Ipouenypa olieHHBaHUSA peE3yJNbTaTOB OOYYEHHMs] MHBAIWIOB M JIUIL C
OTPaHUYEHHBIMH  BO3MOXXHOCTSIMH ~ 3JIOPOBBSI 0  JAWCHUIUIMHE  (MOJYIIIO)
npeIycMaTpuBaeT MpeaocTaBieHne uHbopMauu B (Gopmax, afanTHPOBAHHBIX K
OTPaHUYEHUSIM X 3[JOPOBBS U BOCIIPUATHS HHPOPMAIIHH:

Jis AuIL ¢ HapyIICHUSMH 3pEHUSI:

— B IIeYaTHOU (hopMe YBEJIMUEHHBIM HIpU(TOM,

— B (hopMe DJIEKTPOHHOTO TOKYMEHTA,

JUis U1 ¢ HapyIICHUSAMH CIyXa:

— B IeyaTHo (opme,

— B (popMe JIEKTPOHHOTO JIOKYMEHTA.

Jis Au1l ¢ HapyILIEeHUSAMH OTIOPHO-JBUTATEIbHOTO alapara:

— B IeyaTHo opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,



JlaHHBIN TIepedYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTU OT
KOHTHHI'€HTa 00yYaroLIXCs.

4.2 ®oHI OUEHOYHBIX CPEACTB /Jsi NPOBEAEHUS NPOMEKYTOYHOI
aTTeCcTAlMH.

Bomnpochl AJ1s1 IOATOTOBKY K 3K3aMeHYy

1. IlpenMer u 3agaud MHUKPOOHMOJOTHH, €€ MECTO M pPOJIb B COBPEMEHHOMU
ounonoruu. luddepennmanmsi MUKpOOHOIOTHIECKON HAYKHU 1O LEISIM B 00BEKTaM
uccienoBanusi. OCHOBHBIE Pa3/ieiibl MUKPOOHUOJIOTHH.

2. 3agaud  MHMKPOOMOJOTMYECKOM HayKu. 3HAu€HUE MHUKPOOUOJIOTUH IS
pa3BUTHA (PU3UKO-XUMHUUECKON OMOIOTHH, MEIUIIMHBI U CEIbCKOTO X034MCTBA.

3. OtkpbiTie MuUKpOOOB JleBeHrykoM U paboThl NEpPBBIX HCCIEIOBATENEH
MUKpPOOPTaHU3MOB.

4. Jlyu IlacTep u ero 3HaueHue B pa3BUTUU MUKpoOuonoruu. Pemenue Bonpoca
O CaMO3apOXKICHUH KU3HH. YUYeHue 0 OPOKEHUU.

5. Pab6otsl [lacTepa no uzyuenuro 6osie3Heit BuHa u nuBa. Pazpabotka [lactepom
HAYYHBIX IPUHIUIOB NPOPMIAKTUKN HH(EKIMOHHBIX 3a00JI€BaHUIl.

6. PobGeptr Kox u ero 3HaueHwe B pa3BUTUU MHUKPOOMOJIOTHH. 3HAaYeHUE padOT
P.Koxa st pa3BuTHs MUKPOOHOJIOTHYECKON TEXHUKHU.

7. OcHOBHbIE  JTambl  pa3BUTUS  oOwmWEed  MHKpoOmosioruu.  PaboTsl
C.H.Bunorpaackoro, M. beiiepunka, B.JI. OwmemaHckoro u  JIpyrux
HCCJIIeI0OBaTEIEH.

8. I'nmaBHble  HampaBi€HHMS  Pa3BUTHS  COBPEMEHHOM  MHKPOOHOJIOTHU:
(bu3MOIOrNYECKOE, IKOJIOTHUECKOE, MOJIEKYIISIPHO-TEHETUYECKOE.

9. TlomoxeHue MHUKPOOPTaHMU3MOB B JKMBOW Tmipupoje. [IpokapuoTHbie W
3YKapHOTHBIE MUKPOOPTAaHU3MBI; CXOACTBO U OCHOBHBIE Pa3INUMS.

10. OcHOBHBIE MPUHIUIIBI TAKCOHOMHH TPOKAPHOT U €€ MECTO B COBPEMEHHOU
OMOJIOTMYECKON CHUCTEMAaTHKe. DKOJOro-pu3HoIoIruuecKas u (puiioreHeTuueckas
CUCTEMATUKA MPOKAPHOT.

11. Pa3mepsl u popma OakTepuansbHbIX KiIeTOK. O0I1as XapaKTepucTuKa CTPOEHUs
OaKTepHaIbHON KIIETKH.

12. Knetounas crenka Oaxtepuil. CTpoeHue, XUMHUYECKHUH CcOCTaB, (GyHKIHUU
KJIETOYHOW cTeHkHu. bakrtepum 06e3 kieTtouHod crteHku: L-popmbr OakTepuid,
MUKOIIa3Mbl. CIIM3UCTBIE CIIOM, KATCYJIbl U 4eXJibl y Oaktepuil. Ux xumudeckuit
COCTaB U 3HAUYCHHE.

13. Krytuku y  Oakrtepuii  pa3mepbl, (opma, CTpoeHHE, YHCIO H
B3aMMOpACIIoNoXKeHne. MexaHu3M JIBHKEHUs KTyTUKOB. Bopcunku (pumbpun),
UX OTJINYUS U (PYHKIIHH.



14. uronna3maruyeckass MemOpaHa. Ee Xxumuueckuii cocTaB, CTPOEHHE,
bynkuuu. BHyTpukieTrouHble MeMOpaHHBbIE CTPYKTYpbl y OakTepuili U uX
byHKIUH.

15. Pubocombr OakTepuii, HX CTpOEHHE, XUMHYECKHMH COCTaB, (yHKIIUH.
Cyo0benunauipl pudocom. [Tonmcomer.

16. OcoOeHHOCTH CTPOCHHUS SIIEPHBIX SKBUBAJICHTOB y OakTepuil. bakrepuanbHas
XpoMocoma u ee cTpoeHue. OTiauuus HyKJI€OUJI0B OaKTepuil OT Aliep FyKapHoT.
[Tmasmuabl. THCEpUMOHHBIE SJIEMEHTHI U TPAHCIIO30HBI.

17. Oupocnopsl u npyrue mnokosmuecs hopmbl 6akTepuil. CTpoeHre SHI0CTIOP U
npoiiecc ux GopMHUpPOBaHUA. 3HAUCHHE SHIOCTIOP y OaKTepuil.

18. Ilpusnaku OakTepuii, yuuTbiBaeMble TP UX Kiaccuukanuu. [lousitue o Buze,
KyJbTYpE U IITAMME OAKTEPHIA.

19. MonekynsipHO-TeHETUIECKIE METO/BI UAEHTU(UKAUU OaKTepHil.
YcTaHoBI€HHE BUAOBOM MPUHAIIEAKHOCTH MUKPOOPTaHU3Ma.

20. Poct u pa3Butne 6akrepuii. THITBI pa3MHOXKEHHS.

21. Mexanu3M nuTtaHus y 6akrepuil. BHekneTouHoe nepeBapuBaHUe MUTATEIbHbBIX
BelecTB. [IpOHMKHOBEHME IUTATENBHBIX BEIIECTB 4YEPE3 IUIA3MaTHYECKYIO
MeMOpaHy.

22. Tunmbl mMUATaHUS Y MUKPOOPTraHU3MOB. AyTOoTpodbl m rereporpodsl. Tursl
ayroTpoHoro nuranus. PoTo- u xemoayToTpodpsl. OpraHoTpodsl U JIUTOTPODHI.
Bocemb crioco00B KM3HU MPOKAPUOT.

23. Poct um pa3BuTHE MHKpPOOpraHm3MoB. llepuoamueckoe u HEMpEpHIBHOE
KyJIbTUBUpPOBaHHE. 3aKOHOMEPHOCTH POCTa YUCTBIX KYJIbTYp OakTepuil mnpu
NepUOANYECKOM KyJIbTUBHpOBaHUU. KpuBas pocTa.

24. KynpTuBUpOBaHUE MHUKpOOpraHu3MoB. HakomutenbHble KynbTyphl. [IpuHImm
IIEKTUBHOCTHU. YUCTBIE KYJIBTYypbl MUKPOOPIaHU3MOB.

25. Vctounuku yriaepoja, ucCmoib3yeMbie Oaktepusimu. I[loHsTue chippe B
MUKPOOHOJIOTUYECKON MTPOMBIIIIEHHOCTH.

26. VICTOYHHKH a30THOTO THTAaHHUA y MHUKPOOPTaHW3MOB. @DakTopel pocTa.
[TporoTpodsl u aykcorpodsl. Uctounuku cepsl u dhocdopa.

27. OCHOBHBIE TUTIBI CpeJl, TPUMEHSIEMbIX B MUKpoOuosioruu. Pacnpenenenue mo
Ha3HAYeHHIO, COCTaBYy, KOHCHUCTEHUUH. OCHOBHBbIE TpPeOOBaHUS K MHUTATEIbHBIM
cpellaM U IPUHITUIIBI UX KOHCTPYHUPOBAHUS

28. 3aKOHOMEPHOCTH  pOCTa  YHUCTHIX  KYJbTYp  MHUKPOOPTaHU3MOB  IIpH
NEePUOIMYECKOM KyJIbTHUBUpOBaHUM. KpuBasi pocra mepuoguvecKoil KyJIbTYphl,
OCOOCHHOCTH OTIEIBHBIX (a3.

29. Bmusane  BHemHuX  (akTopoB  (Temmepatrypa, pH w gp.) Ha
KU3HEJCATCIILHOCTD OaKTEPHi.



30. Bmusane TemmepaTypsl Ha pocT Oakrepuil. Vcmonp30BaHHWE BBICOKUX
TeMIlepaTyp Uil CTepUiIn3auud. MeToibl CTepUITu3aliH.

31. [lacrepuzanuss w  TUHAAIMW3anus.  [lpuMeHeHne B MeOUIUMHE |
MPOMBIIIIEHHOCTH.

32. DHepreTudeckuii oOMEH y OakTepuii U €ro CBs3b C KOHCTPYKTHUBHBIM.
OCHOBHBIE 3Tallbl PaCIIEIIIICHHS YTJIEBOIOB.

33. OTHOomIeHHEe MHKPOOOB K Kkuciopoay. IlyTm momydeHuss >SHeprud B
aHa’pOOHBIX U a3POOHBIX YCIOBHSIX.

34. AnaspoOHoe pacuieruienne yriaeBogoB. CyOctpaTHoe (dochopuiiipoBaHue.
[Iyts OmOnena-Meiieproa W japyrue HadajlbHbIE IyTH  aHA’pPOOHOIO
pacuieruieHusl  yriaeBoAOoB. OJHeprernueckas dA(O@PEKTUBHOCTH aHA’POOHOIO
pacIIerIeHNs TITIOKO3BI.

35. [lonatue o Opoxenusx. Koneunsie mnpoaykTel. Buasl OposkeHuit.
MacnsHokuca0€e U MPOIMHOHOBOKHUCIIOE OPOKEHUSI.

36. l'omoepmentatnBHOE W rerepodepMeHTaTiBHOE  OpoxkeHus.  Ux
B030yauTenu. [lpakTuueckoe npuMeHeHue.

37. AspoOHoe paciienieHne NUPOBUHOIPAaIHOW KUCIOTHL. LUK TpukapOOHOBBIX
KHUCJIOT, TMEPEHOC JJIEKTPOHOB M OKHUCIUTeNlbHOE (ocopuirpoBanue. Buixon
SHEPTUH MPHU a3POOHOM PaCIICIIICHHH YTIEBOIOB.

38. AspoOHoe 1 aHa’poOHOE IbIXaHUE y MMPOKAPUOT. BUIbl aHAIPOOHOTO TBIXaHUS
U €T0 3HaYCHUE.

39. ®ororpodHBIe OakTepu W WX (POTOCHHTETHUYCCKUN ammapaTr. MexaHu3M
OakTepuanibHOrO (porocuHTe3a. OTinrunst PoTocuHTe3a OAaKTEpUl U PACTCHUI.

40. ®OTOCUHTE3UPYIOIIME 3€JICHbIE U MYyPIypHBIE CEpHbIe OaKTepuu, HuX
xapakTtepucTuka. (OCOOEHHOCTH CTpPOEHHUS, LMUTOIUIA3MATHUYECKUE BKIIOUYECHHUS
Cepbl, UX POJIb.

41. ®oTOCUHTE3UPYIOLIME NMYPIYPHbIE HECEPHbIE OAKTEPHUH, UX XaPAKTEPUCTHKA.
JloHOpbI BOJI0pOJia y POTOCUHTE3UPYIOIMIUX HECEPHBIX OAKTEpHUH.

42. dunym "l{nanobaktepun". CTpoeHHE MX KIETOK M TOJOXEHHE B CHCTEME
oprann3MoB. OcobeHHOCTH (DOTOCHHTE3a y IMAHOOAKTEPUH.

43. XemocuHtesupytomue Oaktepun. X ocHOBHbIe Tpynmbl. MexaHu3m
xemocuHTe3a. Pabotel C.H.BuHOTpasCKOro 1Mo M3y4eHUI0 XEMOCHHTE3UPYIOIINX
OaxTepwii.

44. Hurpuduuupytoume ©Oaxrepun. Pabotrer C.H.Bunorpaackoro mno ux
BBIJICTICHUIO. 3HAYCHUE HUTPUDHUKAITIH.

45. XeMOCHUHTE3UPYIOIUE CEepHble U THOHOBBIE OakTepuu. VX ponb B mpupose u
MEXaHHU3M XEMOCHHTE3a.



46. XKenezobakrepuu. OCHOBHBIE TPEACTABUTENHM Tpynmbl.  Yexombdarbie
oaktepuu. Pabotei C.H.Bunorpaackoro u H.I'.XomnomHoro 1o u3y4eHHUIO
Kee300aKTepuil.

47. OcHoBHble Tpynmbl rerepoTpodubix Oaktepuit.  Cnmpoxersl. CTpoeHue
CIUPOXET W WX OTIMYHMs OT Jpyrux Oakrepuil. OCHOBHBIC NPEICTABUTEIH.
CrnupanbHble U U30THYTHIE OAKTEPUU.

48. duym  "lIporeobaktepus"” Kak  HauOoyiee  UW3yYeHHas Trpymnmna
MUKpOOpranu3MoB. CeMeicTBa SHTEPOOAKTEPHiA, ICEBJOMOHA/T , BUOPUOHOB.

49, OunyMm "OupMUKyTHI". XapaKTepUCTHKA CTA(PUIOKOKKOB M OAITUILIL.

50. OcHOBHBIE TPyHNbl TeTEPOTPOPHBIX OaKkTepuil. AKTUHOMHUIIETHI U CXOJHBIC
cHuMu Oaktepun. CTpoeHHE KIETOK M CIOCOObl pa3MHOKEHUS aKTUHOOAKTEpHUH.
[IpakT4eCcKOe 3HAaUEHUE.

51. Pukkercun u XjamMuauud - ocolas rpynmna MUKpoOoB-mapa3uToB. [luki
pa3MHOKEHHUSI.

52. MukpoOHOE pa3oKeHHe Kpaxmalia, IeKTMHa U JPYyTuX YrJeBOJOB.
[TpakTHueckoe 3HaYeHHE MPOLIECCOB.

53. AspoOHOe U aHa’pOOHOE pa3lIOKEHUE MHUKPOOPraHU3MAMH  KJIETYATKH
(memtrono3sl). Bo3oyautenu nporeccoB. CKOMb3sIIMe OaKTePHUH.

54. Posib MUKPOOPraHW3MOB B OMOJIOTHUYECKOM KPYTOBOPOTE BEILIECTB B IPUPO/IE.
55. Kpyrosopot yriepoaa B mnpupojae. @ukcamuss CO2 B mpoieccax poto- u
XeMOCHHTe3a. BplneneHne yriaekuciaoThl TMpU  pachaje HEJUTIONO03Bl U
yTJI€BOAOPOIOB.

56. KpyroBopor azora B mpupose. AMMOHU(DUKAIUS W MHKPOOPTaHU3MBI, €€
BBI3BIBAIOIIINE.

57. Hutpudukauss u BbI3bIBaIONIME €€ Mukpoopranusmbl. Pabdoter C.H.
Bunorpasckoro mo BeieieHUI0 HUTpUuPuKaTopoB. JleHutpudukaims

58. Mukpobuonornyeckas (ukcarus atMochepHoro azora. CBOOOTHOXKHBYIIHE
a’poOHbIe U aHadpoOHBIEC a30ThuKcaTOpbl. POk B mpupoe.

59. KnyOenpkoBble OakTepuu, HMX XapaKTEPUCTUKA, B3AaUMOOTHOLICHHS C
pacTeHusIMU. Y 10OpEHHS Ha OCHOBE a30T(MUKCUPYIOIIUX MUKPOOPTaHU3MOB.

60. MukpoObHOE OKHCJIEHHE Cephbl U €€ COSAUHEHUN (POTOCHHTEIUPYIOUUMU H
XEMOCUHTE3UPYIOIUMH OaKTEPUSIMH.

61. BoccranoBnenue cynbhaToB MHUKPOOPTaHU3MAMH, €T0 MPUYMHBI U 3HAYCHUE.
KpyroBopot cepsl B ipupo/ie.

62. 'enernueckue pekoMOMHAIMK Yy OakTepuil. MeXaHU3M  BKIIIOUEHHS
TeHETUYECKOTO MaTepralia B 0aKTepHaTbHYIO XPOMOCOMY.

63. Tpanchopmanust y  OakTepui. Oneiter  ['puddurca. [Tpupona
TpaHchopMHupyIOIero (akTopa W MEXaHW3M TpaHC(hHOpPMAIIHH. 3HayeHue
TpaHChHOpPMAIIHH.



64. Tpaucnykumst 'y  Oakrepuit. Hecmenuduueckas wu  cnenuduueckas
TPAHCIYKITHSI.

65. Konnsroranus y 6akrepuii. [lomosoit dakrop (F- miazmuma), ero gokanuzanus
B OaKTepHUaIbHOU KIIETKE U CBOMCTBA.

Kpurepun onenku sx3amena:

BricTaBneHue olleHOK Ha 3K3aMEHE OCYIECTBIISIETCS Ha OCHOBE MPUHIUIIOB
OOBEKTUBHOCTH, CIIPABEUIMBOCTH, BCECTOPOHHETO aHajlu3a YPOBHS 3HAHUM
CTYJICHTOB.

[Ipu BbICTABICHUU OLICHKH 3K3aMEHATOP YUUTHIBAECT:
* 3HaHME (HAKTHYECKOTO Marepuasna 1o IporpaMMme, B TOM YHCIC, 3HAHHE
00s13aTEIbHON JIMTEPATypPhl, COBPEMEHHBIX MyOJIMKalMi MO MporpaMMme Kypca, a
TaKXe€ UCTOPUU HAYKU;
* CTENEHb aKTUBHOCTH CTY/ICHTA HA CEMUHAPCKUX 3aAHATHUSAX;
* JIOTHUKY, CTPYKTYpPY, CTHJIb OTBETA; KYJIbTYpYy pPE€UH, MaHEepy OOILCHHUS;
* TOTOBHOCTh K JHCKYCCHH, apryMEHTUPOBAaHHOCTb OTBETA; YPOBEHb
CaMOCTOSITEIILHOT'O MBIIIJICHHUS; YMEHUE TTPUIIOKUTH TEOPUIO K MPAKTHKE.

OueHka «OTIMYHOY.
O1eHKa «OTJIMYHO» CTAaBUTCS CTYJIEHTY, OTBET KOTOPOTO CONCPKHUT:
* TiyOOKO€ 3HAaHWE MPOTPAMMHOI0 MaTepuasa, a TAakXK€ OCHOBHOTO COJIEPIKaHMUS
Y HOBAIIMi1 JICKIIMOHHOT'O Kypca MO CPaBHEHUIO C YUEOHOU JTUTEpaTypOi;
* 3HAHUE KOHIIENTYaJIbHO-MOHITUHHOTIO amnmapara BCEro Kypca;
* 3HaHHME MOHOTpadUUECKOU JTUTEPATYPHI IO KYpCY,
a TaKXKe CBUJIETEIBCTBYET O CIIOCOOHOCTH:
*  CaMOCTOATEJIBHO KPUTHUYECKU OLIEHUBATh OCHOBHBIE MTOJIOKEHUS Kypca,;
*  YBA3BIBATh TEOPUIO C MPAKTUKOM.
OueHKa «OTJIIMYHO» HE CTABUTCA B CIy4dassX OTCYTCTBUSI aKTUBHOTO Y4YacCTHS
CTyJIeHTa B yueOHON paboTe Ha 3aHATUSIX, a TAKXKE HEMPaBWIbHBIX OTBETOB Ha
JIOTIOJITHUTENIHHBIE BOMPOCHI ITPENoaBaTelis.

O1neHka «XOpoIIoy.
O1eHKa «XOpOIIO» CTABUTCS CTYAEHTY, OTBET KOTOPOTO CBUETEIbCTBYET:
* 0 IOJIHOM 3HAHWU MaTepHalia 1Mo MPorpaMMme;
* 0 3HAaHWM PEKOMEHJIOBAHHOM JIUTEPATYPHI,
* a TaKkKe COIEPKHUT B I1EJIOM IMPaBWIbHOE, HO HE BCEraa TOYHOE H
apryMEHTUPOBAHHOE M3JIOKEHUE MaTepuara.
O1neHKa «XOpPOILIO» HE CTABUTCS B Ciydyae OTCYTCTBUS y CTYJEHTA MOHUMAaHUS
M3JIaraeMoro OTBETA.

OueHka «yJI0BJIETBOPUTEIBHOY.
OneHka «yI0BJIETBOPUTEIILHO» CTABUTCS CTYJEHTY, OTBET KOTOPOTO COAECPHKUT:
* TIOBEPXHOCTHBIEC 3HAHUS BAXKHEUIIMX pa3JeioB MPOrPAMMBI U COJICPIKAHUS
JIEKIIMOHHOTO KypCa;
* 3aTpyJHEHHS C MCIHOJb30BAHMEM HAYYHO-TIOHSTUMHOrO  amnmapara U
TEPMUHOJIOTHH KypCa;
* CTPEMJICHHE JIOTUYECKH YETKO MOCTPOUTH OTBET, a TAKXKE CBUJIETEIILCTBYET O
BO3MOXKHOCTH TOCJIETYIOIIEr0 00YUeHHUS.

OneHka «HeyI0BIETBOPUTEIILHOY.



OuneHka «HEYJOBJIETBOPUTEIBHO»  CTABUTCS  CTYACHTY, HMEIOIIEMY
CYIIECTBEHHbIE MPOOEIbI B 3HAHUHM OCHOBHOT'O MaTepHalia Mo mporpamme, a Takxe
JOTYCTUBIIEMY NPUHIMINAIBHbBIE OIMOKU TP U3JI0)KEHUN MaTepuasa.

OueHouHble cpeAcTBa JUIsi HWHBAJIUIOB U JIMI C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMH ~ 3/I0OPOBBSl  BBIOMPAIOTCS € YYETOM WX HMHAUBUAYaJIbHBIX
MCUX0(U3NIECKUX 0COOCHHOCTEH.

— npd HEoOXOAMMOCTM WHBaJIUAAM U JHIAM C OTrPAaHUYCHHBIMU
BO3MOYKHOCTSIMH ~ 3JI0POBbSl  NIPEAOCTABIISACTCA JIOMOJHUTEIBHOE BpeMs LA
MOJTOTOBKHM OTBETA HA 3K3aMEHE;

— TpH TPOBEIACHUH NPOLEAYPHl OIECHUBAHUS pPE3yJbTaTOB OOydeHHUs
WHBAJIMIOB M  JUI] C  OTPAaHUYEHHBIMH  BO3MOXHOCTSIMH  37I0POBBS
peyCMaTPUBACTCSl MCIIOIb30BAHUE TEXHUUYECKUX CPEACTB, HEOOXOIUMBIX MM B
CBSI3U C UX WUHANBUAYATbHBIMU OCOOCHHOCTSIMU;

— TOpU  HEOOXOAMMOCTH 1  OOydalIUXcsi C  OrpaHHMYEHHBIMU
BO3MOXKHOCTSIMU 3[I0pPOBbSl U HHBAJIHUIOB IPOLEAypa OLICHUBAHUS PE3yJIbTaTOB
oOyuyeHus 0 JUCLMITIMHE MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

[Ipouenypa olieHMBaHUS pe3yJbTaTOB OOYUYEHHUS HHBAJIUAOB U JHI[ C
OTPAaHUYEHHBIMH  BO3MOXXHOCTSIMH ~ 3JI0POBbSl [0  JAMCLUUIUIMHE  (MOMYIIIO)
npelycMaTpuBaeT MpeaocTaBieHne uHpopManuu B (Gopmax, aJanTUPOBAHHBIX K
OTPAaHUYEHUSIM UX 3[J0POBBS U BOCIIPUATHS UHPOPMALIUU:

Jis Au1L ¢ HapyIICHUSMU 3pEHUSI:

— B IEYaTHOU (hOpMeE YBEJIMYEHHBIM HIPUDTOM,

— B (hOpMe JIEKTPOHHOI'O TOKYMEHTA.

JIns 1 ¢ HapyIIEHHUSIMU CITyXa:

— B IeyatHou opme,

— B (hopMe JIEKTPOHHOTO TOKYMEHTA.

JUis Au1l ¢ HapyILIeHUSMH OTIOPHO-JBUTAaTEIBHOTO alapara:

— B eyaTHoi (opwme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeuyeHb MOKET OBITh KOHKPETH3UPOBAaH B 3aBUCUMOCTU OT
KOHTHHI'€HTa 00yYarolIXCs.

5. IlepeyeHb OCHOBHOM M [ONMOJHUTEJHbHOM Y4YeOHOH JHUTEpPaTyphbl,
HEe00X0AUMOI1 111 OCBOCHHUSA TUCHMUILIMHBI (MO1YJIA).

5.1 OcHoBHas1 IMTEpaTypa:

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

Uit OakanaBpuarta U marucrtparypsl / A. U. Herpycos, U. b. KotoBa. — M. :
M3natensctBo IOpaiit, 2017. — 333 ¢. — (Cepus : bakanmaBp u Maructp.
AxanemMuueckuii  Kypc). @ — ISBN 978-5-534-03805-7.https://biblio-

online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF
2. Herpycos, A. . MukpoOuosorus: Teopus 1 npakTuka B 2 4. Yactb 2 : yueOHUK
st OakanaBpuata u marucrtparypsl / A. U. Herpycos, 1. b. KotoBa. — M. :



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

M3patensctBo IOpaiit, 2017. — 312 c¢. — (Cepust : bakanaBp u maructp.

AxanemMuuyeckuii  Kypc). @ — ISBN 978-5-534-03806-4.https://biblio-
online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2
3. EmueB, Bceomon TuxonoBud.MukpoOuonorus [Texcr] : y4eOHWK s

0akanaspoB / B. T. Emues, E. H. Mumycrtus. - 8-¢ u3a., ucnp. u gomn. - Mocksa :
FOpaiit, 2014. - 445 c. : wn. - (bakanaBp. YrayOneHHbI Kypc). - bubnuorp.: c.
427. - ISBN 9785991630191 : 596.42.

JIns OCBOEGHMSI NUCHMIUIMHBI WHBAIWAAMU M JUUAMH C OrPaHUYEHHBIMU
BO3MOKHOCTSIMHU 3J0POBbSI UMEIOTCS U3JJaHUS B 3JIEKTPOHHOM BHUJE B AJIEKTPOHHO-
OoubnuoTeuHbIx cucremax «Jlaub» u «tOpaitt.

5.2 lonostHMTEILHAA JIUTEpPATypa:
1. Bmmna, Mpuna bopucoBHa. bonbiioi npaktukyM "Mukpobuonorma" [Tekcrt]
: yuebHoe nocobue st cryaeHtoB By3oB / U. b. MBmmna. - Cankr-IletepOypr :
[Tpocnext Hayku, 2014. - 108 c. : wi1. - bubnuorp. B KoHIe 3aaa4. - bubnuorp.: c.
92-94. - ISBN 9785903090976 : 521.50.
2. 3103uHa, O.B. O0mas mukpoOwonorus : jmabopatopHbiii mpaktukym / O.B.
3to3uHa ; MuHHCcTepcTBO oOpa3zoBaHuss W Hayku Poccuiickoit ®denepanum,
denepanabHOE TOCYAApPCTBEHHOE OIOPKETHOE O0pa3oBaTEIbHOE YUPEXKICHHE
BBICIIETO MPOQPECCHOHAIBHOTO 00pa3zoBaHusi «TaMOOBCKMII TrOCyIapCTBEHHBIN
TeXHU4YeCKui 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. Dxomnorust MUKpoopranu3MoB [TekcT] : yueOHuK 11t 6akanaBpoB : y4eOHUK TSt
CTYJIEHTOB  YHUBEpPCUTETOB, oOOydvatrouuxcs 1o crneuuaibHoct 012400
"Mukpobuosioruss" W ApyruM OHOJOTMYECKUM creunanbHocTsM / [A. .
Hetpycos, E. A. bonu-Ocmonosckasi, B. M. I'opiienko u 1ip.] ; moa oOmr. pen. A.
. HetpycoBa. - 2-e u3a. - Mocksa : [Opaiit, 2015. - 267 c. : un. - (bakanasp.
ba3oBelii Kypc). - ABTOpBI yKa3aHbl Ha 000pOTE THUT. J. - bUOIMOTrp. B KOHIIE TJaB.
- ISBN 9785991627344 : 266.75.
4, CoBpemMenHas mukpoOuonorus. [Ipokapuots! : [yueOHoe mocodue] : B 2 T.
T. 1/ nox pex. M. Jlenrenepa, I'. JIpesca, I'. Illnerens ; mep. ¢ anri. 1. A. Bepra u
np. oxa pena. A. . Herpycosa u T. C. Unbunoit ; [C. Anxes u ap.]. - M. : Mup,
2005. - 654 c., [8] 1. wi. - (JIyumuit 3apyOexHbIil yueOHUK). - bubimorp. B kKoHIIE
rnaB. - ISBN 503003707. - ISBN 5030037063. - ISBN 3131084111 : 1415 p. 70 k.
5. CoBpemennas mukpoouonorus. [Ipokapuotsl : [ydeOHOe mocobue] : B 2 T.
T. 2 / nmon pen. 178 Jlenrenepa, I'. [pesca, I'. lllnerens ; mep. ¢ aurn. M. B.
Andeponoit, A. B. Jlebenunckoro u K. JI. TapacoBa mox pen. A. U. Hetpycosa ;
[A. Byt u np.]. - M. : Mup, 2005. - 493 c., [12] n. un. - (Jly4qmmii 3apyOexHbIi
y4eOHuK). - bubmmorp. B konre rias. - ISBN 50300370X. - ISBN 5030037063. -
ISBN 3131084111.


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

5.3. llepnoanyeckne U3IaHNS:

No ITepunoanu Mecto
, HOCTb 3a Kakue TOJbI | XpaHEH
n/ | Ha3Banue u3ganus
0 BbIXOAa (B | XpaHUTCS usi
roj)
1 | Mukpobuonorus 6 1944-2016 93
1956-1983,

2 | Bectnuk MI'Y. Cepusi: buonorus 4 1987-2016 g3

4 Knunnueckas U naboparopHas 12 2001-2016 s
JTMArHOCTHKA

5 | Mukosiorust 1 puTOMaTONOTUs 6 2001-2016 g3

6 | MukpoOHOJIOTrHYECKH KypHAI 6 1987-2016 g3

7/ | MonekynspHasi OMOTOTHsI 6 1978-2016 93

8 | buorexHonorus 6 1996-2016 93

9 N3BecTus PAH Cepus: 5 1936, 1944- /3
bronornyeckas 2013

10 [Tpukmamuas onoxumus 1| e 1968-2016 w
MUKPOOHOJIOTHS
buonorus. PedepatuBHbIli KypHal.

1L | BUHITH Pep 7P 19702013 3a1 PXK

6. Ilepeuennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM CeTH
«AHTEepHET», HEOOXOAMMBIX /IJIS1 OCBOCHUS AMCIHHUILUIMHBI (MOAYJIA).
1. www.kubsu.ru - odunmaneHeii caiit Ky0aHCKOro rocymaapcTBEHHOTO

YHUBEPCUTETA,;

2. http://www.biorosinfo.ru/ - odpunmanbHbIii callT 00mIECTBA OMOTEXHOJOTOB
Poccuun nmenu FO.A. OBUMHHUKOBA

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

4. http://www.genetika.ru/journal/ -  oduimanbHeli  calT  KypHaIa
"buorexHosorus'";
5. http://www.ibp-ran.ru/main.php - odunmaneHBIi  CaWT  HWHCTUTYTA

OMOJIOTMYECKOT0 MPUOOPOCTPOCHHUS C OTBITHBIM MPOU3BOACTBOM PAH;

6. http://www.genetika.ru/ - odurmmaneusii caiit ®I'YII ['ocynapcTBeHHBIIH
Hay4YHO-HCCJIEIOBATEIbCKOTO HWHCTUTYTAa T'€HETUKU M CEJEKIMU MPOMBIIUICHHBIX
MUKpoopranu3moB (MockBa)

7. DIeKTpoHHAas oubnuoTeuHas cucrema eLIBRARY.RU
(http://www.elibrary.ru)
8. DnexkTpoHHas OoubMoTeUHast cucreMa U3/1aTeNIbCTBA "Jlanp"

http://e.lanbook.com

7. MeTtoanuyeckue YKazaHusi AJIA  OOyYAKOIUMXCH 10 OCBOCHUIO
AUCUMILIUHBI .
Jlexuusn:



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

PabGora Ha 5ekuuu SABISETCS OUYEHb BAXHBIM BUIOM CTYAEHUYECKOM

JESTSIIBHOCTH JIJISl U3yYeHUs TUCITUIUIMHBL, T.K. Ha JEKIIUH MPOUCXOAUT HE TOJIHKO
COOOIIIeHNEe HOBBIX 3HAHM, HO M CHCTEMaTH3aIusi U OO0OOIICHHE HAKOIIJICHHBIX
3HaHWH, (OPMHUPOBAaHME HAa WX OCHOBE WJEHHBIX B3TJIIOB, YOCKICHHUIA,
MHUPOBO33PEHUS, Pa3BUTHE IO3HABATEIBHBIX M MPO(HECCHOHATBHBIX WHTEPECOB.
JIekTop OpHEHTHUPYET CTYACHTOB B yueOHOM Marepuane. KpaTtkue 3amvcu ek
(KOHCTIEKTHPOBAHKE) TIOMOTAET YCBOUTH MaTepral.
Hanucanne KOHCHeKTa JEKIMH: KpaTKO, CXEMaTHYHO, I[OCIEJ0BATEIbHO
(¢uKCUpOBaTh OCHOBHBIC TOJOXKEHHS, BBIBOJBI, (OPMYITUPOBKH, OOOOIICHHS,
NOMEUYaTh BaXKHBIE MBICIH, BBIACIATH KIIIOYEBBIC CJIOBA, TepMUHBI. KoHcmekT
JydIe TOJpa3feisaTh Ha TMYHKTBI, maparpadsl, coOirogas KpPacHYK CTpPOKY.
[TpuHuMnuanbHBIE MECTa, OMpeAesieHus, (OPMYJbI CIEAYeT COIMPOBOXKAATH
3aMEUaHMUSIMH: «BAXHO», «0OCO00 BAXHO», «XOPOIIO 3aMOMHUTBHY W T.I. WIH
NnoJuepKuBaTh KpacHou pyukoil. llemecooOpaszHo paspaborarb COOCTBEHHYIO
CUMBOJIMKY, COKpAILEHUs CJIOB, YTO MO3BOJMUT CKOHIICHTPUPOBATH BHHUMaHHUE Ha
BaKHBIX CBe/ieHUsAX. [IpociymmBanue 1 3amuch JEKIUA MOKHO MPOU3BOJIUTH MPU
MOMOIIIM COBPEMEHHBIX YCTPOUCTB (IUKTO(POH, HOYTOYK, HETOYK U T.1.). PaboTas
HaJl KOHCTIEKTOM JIEKIUI, BCET1a CIEeIyeT UCIOIb30BaTh HE TOJIBKO YU4EOHUK, HO U
Ty JIUTEPATypy, KOTOPYIO JOIMOJHUTEIBHO PEKOMEHJIOBAN JIEKTOP, B TOM YHCIE
NepUOANYECKHUE HM3JaHMsI COOTBETCTBYIOIIEH HampasieHHocTu. [lo pesynbraTtam
paboThl C KOHCIEKTOM JIEKIIMH CJIEAyeT OO0OO03HAYUTh BOMPOCHI, TEPMUHBI,
MaTepHal, KOTOPBIH BBI3BIBACT TPYAHOCTH, TOMETUTH U TIOTBITATHLCS HAUTH OTBET B
peKoMeHIyeMor JuTepaType. Ecnu camocTosiTenbHO HE yAaeTcs pa3oOpaThecs B
MaTepuasne, Heo0XoauMo chOpPMYyIMPOBATh BOMPOC U 3a1aTh MPEMOJaBATENI0 Ha
KOHCYJIbTAIlH, HAa TPAKTHUYECKOM 3aHSATHUH, Ha OOLICHHWH B KOHTAKTHBHIC YacChl.
JIeKIMOHHBIN MaTepuan SBJseTCs 0a30BBIM, C KOTOPOrO HEOOXOAMMO HaudaTh
OCBOEHHUE COOTBETCTBYIOLLETO pa3jiesna uiu TeMbl. [11aH NoAroToBKY K JIEKIUH:

. 03HAKOMHTBLCS C TEMOH JIEKIIUHU

. O03HAKOMHUTHCS C MPEAJIOKEHHBIMUA BOIIPOCAMU
. HM3YYUTh COOTBETCTBYIOIIAN MaTEpUAI

. O3HAKOMHUTHCS C JIUTEPATYPOH IO TEME

JlaGopaTopHbie padoThI

B mpomecce moaroroBku K JlabopatopHod  pabOTEHEOO0XOIUMO
O3HAKOMHTBCS ¢ pabodeil mporpaMMoN AWCHMILIMHBI, TeMaMH W IJIaHAMH
7a00paTOPHBIX 3aHATUM, YJEJsAs 0c000€ BHUMAHUE LIEJIAM U 3aja4yaM, CTPYKType
U COJICPKAHUIO TUCUUILUIMHBI, IPOBECTH aHAJIN3 OCHOBHOW y4eOHOM JHMTEpaTyphl,
nocye 4yero padboraTh ¢ peKOMEHJAOBAHHOW TOMOJHUTENBHON nuTepaTtypoil. Ilpu
YCTHOM BBICTYIJIEHUH 10 KOHTPOJIbHBIM BOMpPOCaM JIaOOPAaTOPHOIO 3aHATHUSA
HY)KHO HW3Jlarath (HE YMTaTh) MaTepHas BBICTYIUIEHUS CBOOOmHO. HeobOxomumo
KOHIICHTPUPOBAaTh CBOE BHUMAaHHE Ha TOM, 4YTO BBICTYIUIEHHE OOpaIleHO K
ayIuTOpUM, a He K TMpenojaBaTeNio, T.K. OTO 3HAYUMBIA  ACMEKT
npodeccuoHanpHbIX KomneTeHuuid. Ilo oxoHuaHuum 1a0OPaTOPHOTO 3aHATHUS
ClleyeT TOBTOPUTH BBIBOJIbI, CKOHCTPYHMPOBaHHBIE B XOJ€ YCTHOTO OIpoOCa,
IPOCJIEIUB JIOTUKY UX MMOCTPOCHUSI, OTMETUB TOJIOKEHUS, JIe)Kalllie B UX OCHOBE.



JI71st 3TOTO B T€YEHHE OMPOCA APYIHMX YYALIMXCS CIEAYET J1eJaTh NOMETKU. boiee
TOTO, B CJy4ya€ HETOYHOCTEH M (WJIM) HEMOHUMAaHUs Kakoro-iubo Bompoca
MPOWJIEHHOTO MaTepuaia clielyeT oOpaTUThCS K MPErnoJaBaTeito sl MOJTyYeHUS
HEOOXOJMMOW KOHCYJbTAllMAd M Pa3bsICHEHUs BO3HUKIIEH cuTyauuu. Cxema
MOJATOTOBKH K TaOOpaTOPHBIM padoTam:

® O03HAKOMHUTHCS C TEMOH, LIETBIO U 3a7jauaMu pabOThI

® PpPACCMOTPETH NPEII0KEHHBIE BOIPOCHI

® U3Y4YUTh JICKIMOHHBIA MATEpHA, OCHOBHYI0 U JOIOJHUTEIbHYIO

JIUTEPATYPY

® O3HAaKOMHUTHCS C TMPAKTHYECKUMHU 3aJaHUAMH M  XOJAOM HUX
BBITTOJIHEHHS
O3HAKOMHUTHCS C 000PYI0BAHUEM 3aHATUS
BBITIOJIHUTD 3a/IaHHSI B COOTBETCTBUHU C XOJIOM pabOThI
NUCBMEHHO O(OPMUTH BBHIIIOJIHEHHYIO paboTy
MOJIBECTH UTOT U ClI€JaTh CTPYKTYPUPOBAHHBIE BBIBOIbI

CamocrosiTesibHas padoTa
CamocrosiTenbHass padoTa CTYAEHTOB JUCHUIUIMHE OCYLIECTBISIETCA C

LEIbI0 YIIIYOJIeHUs], PaCIIMPEHUs, CUCTEMATU3alUA U 3aKPEIUICHHS MOJTYyYEHHBIX
TEOPETHUYECKUX 3HAHHM, POPMUPOBAHUS YMEHHI HCIOIb30BATh JOKYMEHTALMIO U
CHELMANIbHYIO  JIUTEpaTypy, pa3BUTUS II03HABATEIbHBIX CIIOCOOHOCTEH H
aKTUBHOCTH, a TaKke (QOPMHPOBAHUS  CAMOCTOSITEIBHOTO  MBILIUICHUS,
CHOCOOHOCTEM K CaMOpPa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOpeasln3alluy,
Pa3BUTHS HCCIIEIOBATEILCKUX YMEHUH. [lepen BBIIOIHEHHEM CaMOCTOATEIIBHOU
paboThl HEOOXOAMMO YETKO T[OHUMaThb LEIM U 33Jauyd  paboThl, CpPOKHU
BBITNIOJIHEHMSI, OPUEHTUPOBOYHBIH 00BEM, OCHOBHBIE TpeOOBaHUS K pe3yibTaTaM
paboThl, KpUTEpUU OIIEHKU. BO BpeMs BBINOJHEHHUS CaMOCTOATENbHON padOThI
IIPENOAABaTElb MOXET IPOBOAUTH KOHCylbTaUWH. KOHTpOnp pe3ynbTaToB
CaMOCTOATENbHON padOThl CTYAEHTOB MOXET OCYIIECTBISATHCS B MUCHMEHHOM,
YCTHOM WJIM CMEIIaHHOM (opme, C NPEACTABICHHEM NPOIYKTa TBOPUECKOU
NeATeIbHOCTH  CcTyAeHTa. B kadectBe (¢GopM ©  METOAOB  KOHTPOJIA
CaMOCTOATENBbHON PabOThl CTYJIEHTOB MOTYT OBITh HCIOJIb30BaHbl CEMHHAPCKHE
3aHATUSA, KOJUIOKBUYMBI, 3a4E€Thl, TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHBIC
paGotsl U np. Kpurepusmu OLEHKH pe3ylbTaTOB CaMOCTOSTENbHON paboTh
CTYACHTA SIBJISIFOTCS: YPOBEHb OCBOEHUS CTYJIEHTOM Y4EOHOIro MaTepuasna; yMeHHUs
CTyI€HTa  MWCIOJIb30BaThb  TEOPETHYECKHE  3HAHUA  IIPU  BBIINOJHEHUHU
WHIUBUIYAIbHBIX  3aJaHuil; C(HOPMUPOBAHHOCTH  OOIIEY4YeOHBIX  YMEHWIA;
O00OCHOBaHHOCTb M YETKOCTb H3JIOKEHUS OTBeTa; OpOpMIICHHE MaTepuana B
COOTBETCTBHUH ¢ TpeOoBaHUsAMU. [11aH NOATOTOBKU:

® H3Yy4YUTh COOTBETCTBYIOLINMI JIEKIIUOHHBIA MaTeprall

® U3Yy4YUTb OCHOBHYIO JIUTEPATYPY IO TEME

® U3Y4YUTH JOIOJHUTEIBHYIO JUTEPATYPY 110 TEME

e 0(QOpMUTH BBINOJHEHHYIO pabOTy TMCBMEHHO WJIM B BHUJE

IIPE3EHTAIMU B 3aBUCUMOCTH OT 3aJaHUs



® cjeNaTh CTPYKTYPUPOBAHHBIE BHIBOJIBI.

IToaroroBka K 3K3aMeHy

[Ipy nDOAroTOBKE K SK3aMEHYy HEOOXOAMMO OPHEHTHPOBATHCA Ha
KOHCIEKTBI JIEKIIMH, pabouyo IporpaMMy AUCLMILINHBI, HOPMAaTUBHYIO, YU€OHYIO
U pEKOMEHIyeMYIo JiutepaTypy. OCHOBHOE B OJATOTOBKE K C/aye 3K3aMeHa - 3TO
MOBTOPEHHE BCEro MarepHalia JTUCHUIUIMHBI, 0 KOTOPOMY HEOOXOAWMO CIaBaTh
’k3aMmeH. [Ipu moArotoBke K craaye 5K3aMeHa BeCh O00BEM pabOThl HYKHO
pacnpenensaTb PaBHOMEPHO IO  JHSAM, OTBEACHHBIM JUII  MOJATOTOBKH,
KOHTPOJIMPOBATh KaXIBIA JI€Hb BBIOJHEHHWE HaMEYeHHOW paboTel. B mepuon
NOJATOTOBKM K 3K3aMEHY CTYJEHT BHOBb OOpamaercs K YK€ H3yYEHHOMY
(nmpoiineHHOMY) yueOHOMY Martepuaiy. [loaroroBka BkiIO4aeT B ceds Tpu dTana:
camMocCTOsITeNIbHAsl paboTa B TEUEHHE CEMECTpa; HEMOCPEICTBEHHAs MOATOTOBKA B
JIHY, TPEAIIECTBYIOIIME 3K3aMEHy II0 TéMaM Kypca, HNOJArOTOBKa K OTBETY Ha
3aJaHusl, cojepxamuecs B Owierax. OK3aMeH MpOBOJUTCS 1O Ouieram,
OXBAaTHIBAIOIIMM BECh IPOMJICHHBI MaTepHall IUCLUUILIMHBI, BKIKOYas BOIPOCHI,
OTBEJICHHBIE IS CAMOCTOSITENBHOTO U3ydeHHUs. sl yCrIemHOM ciaun yKa3aHHbIE
B pabouell mporpamme (HopMUpyeMble KOMIIETEHLUMU B pE3yJbTaTe€ OCBOCHHS
JUCUUIUIMHBL JOJDKHBI OBITh MPOJAEMOHCTPUPOBAHBI; TOTOBUTHCS K D3K3AMEHY
HE00XOIMMO HaYMHATh C MEPBOM JIEKIUU U IEPBOTO CEMUHApA.

IHoaroroBka nmpe3eHTAUIA:

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

o COCTaBUTh IUJIAH MPE3EHTALMH COIVIACHO OCBOEHHOMY TEOPETUYECKOMY
MaTepuaty

o MPOU3BECTH TOUCK B  JIGKIIMOHHOM  MaTepuaje, OCHOBHOM U

JOTIOJIHUTENIHHOM JIuTepatrype (PakTUYECKOro MaTepuaia mo TemMe
POU3BECTU MOUCK WIITIOCTPATUBHOTO MAaTEpHAIa B CETU "MHTEPHET"
COCTaBUTh MPE3CHTALMIO [TPU MOMOIIM crienuannupoBanHoro 110
COCTaBUTH JIOKJIA]] 110 WUTFOCTPATUBHOMY MaTepHaty Mpe3eHTaIluu
OTpEINETUPOBAThH MPE3EHTALUIO MEepe] clrauei

KosnokBuymsbI:

03HAKOMHUTHCS C TEMOM M BOIPOCAMU KOJUIOKBUYMa
M3YYUTh JICKIIMOHHBIA MaTepuan

M3YYUTh OCHOBHYIO JIUTEPATYpPy 1O TEME

W3YYUTh JOIOJIHUTENBHYIO JUTEPATYPY 110 TEME
HaIlMcaTh OTBET Ha MPEJI0KEHHBII BOIPOC

00bEM MUCHMEHHOT0 OTBETA OT 3 J10 4 CTpaHMIl, BpeMsl BBITIOIHEHUS 10 90
MUHYT

B ocBoeHWM AWCHUIUIMHBI WHBATUIAAMU W JIMIIAMH C OTPAaHUYCHHBIMHU
BO3MOKHOCTSIMU3JIOPOBBS OOJBIIIOE 3HAYCHUE MMEET WHIAWBHUAyalbHas ydeOHas
paboTa (KOHCYJIbTAIlMN) — AOTOJHUTENIBHOE pa3bsICHEHNE YUeOHOTO MaTepurara.



NHnuBuayanbHble KOHCYJIbTAIIMM 1O MOPEAMETY SBJISIOTCS  Ba)KHBIM
(bakTopoM, CHOCOOCTBYIOIMIMMUHANBUIYATNU3AMM OOYYEHUS] U YCTaHOBJICHUIO
BOCITUTATEIBLHOTO KOHTAKTa MEXIyIIpernoaBareyieM U 00yJalomuMcs HHBAIHIOM
WJIU JIMIOM C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMHU3I0OPOBBSI.

8. Ilepeyenr HHGOPMANMOHHBLIX TEXHOJOTHMH, HCIOJb3yeMbIX HPH
OCYIIECTBJIEHHMH 00PAa30BATEJIbHOI0 MPOLECCA MO0 TUCHHUILINHE (MOTYJIIO).

8.1 Ilepevyenb HGOPMALMOHHBIX TEXHOJIOTHI.

— KoHCcynpTHpOBaHKE MOCPEICTBOM SJICKTPOHHOU MOYTHI.

— Hcnonp3oBaHuE  DJIEKTPOHHBIX  MPE3EHTAMA TpPU  IPOBEIACHUU
71a00paTOPHBIX 3aHATUM.

— I'pynnupoBka WHGOPMAIIMOHHBIX TOTOKOB W O0O0MeH WHOpMaIHeH
MOCPEICTBOM MECCEH/IKEPOB.

8.2 Ilepeyenb HEO0OXO0AMMOI'0 IPOrPAMMHOI0 00€CIICYCHHMS.

Ne Ne norosopa [lepeueHsp JIMLIEH3MOHHOTO TPOTrPAMMHOI0 00eCieueHus
/1

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

2. | Ne73—-ADD/223-03/2018
Cornamenue Microsoft

ESS 72569510 Microsoft Office Professional Plus
3. Jlor. Ne344/145 ot [IpenocraBiieHnE HEUCKITIOUUTEIBHBIX UMYILIECTBEHHBIX ITPaB
28.06.2018 Ha UCIOJIb30BaHUE IPOrPAMMHOTO O0eCredeHuUs

«AHTHIIIIarHaT» Ha OIHH Ioj

4. | Koutpakt Ne74-AD®/44- | BeccpounasmuueHsusiaa 25 moab3oBateneii: StatSoft Statistica
®3/2017 ot 05.12.2017 Ultimate Academic for Windows 10 Russian/13 English
CeteBassepcust (Concurrent User)

8.3Ilepeuenb HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynprant [Lmrocy,

— «["apanm.

9. MaTepuajibHO-TeXHUYeCcKasi 0a3a, He0OX0AMMAs ISl OCYIIeCTBJIEHUS
00pa30BaTeJIbHOrONPOLECCca MO JMCHHUILINHE (MOAYJII0).

MarepruaiabHO-TEXHHYECKOE OO0eCTeUeHUE JTUCIIUILIHMHBI

No| Bua pabort
(MOmyJIs) M OCHAIIIEHHOCTh
1.| JlexumouHuble Aynutopun 422, 425, OCHallEHHbIE MNPE3CHTALMOHHOU
3aHATHS TEXHUKOW  (IPOEKTOp, DKpaH, KOMIbIOTEP/HOYTOYK,

ayIMOCHCTEMa) W COOTBETCTBYIOIIMM IMPOTPAMMHBIM
ob6ecnieuenuem (I10).

2.| Jlaboparopusie | Aymutopust 412 ocHameHHas ~— MHKPOOHOJIOTHYECKAM
3aHATHUSA 000pyI0OBaHUEM (GakTepuonorus), MIPE3CHTAIMOHHOM
TEXHUKON  (MPOEKTOp, OKpaH, KOMITBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIMM  mporpaMMHbiM  obecnieuenuem  (I10),
HEOOXOMMBIM JTAOOPATOPHBIM 000PY/TIOBAHUEM.

3.| I'pynnoBsie Aynutopus 410, (kabuHer)
(MHAMBUTYaTbHBI




€) KOHCYJIbTaIluu

Texkyuuii Aynutopus 412

KOHTpOJIb,

IPOMEXYTOUHAs

aTTecTalus

CamocrositenbHa | Kabuner st camoctosiTenbHON paboThl 437, OCHAIICHHBIIHI
a1 pabota KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOJIKIIIOUEHUS

K cetu «MIHTepHET»,IPOrpaMMON SKPAHHOI'O YBEIUYECHUS U
o0eCTieYeHHBIH JOCTYIIOM B AIEKTPOHHYIO
nH()OPMAITMOHHO-00pa30BaTEILHYIO CPENYy YHUBEPCUTETA.

Aynutopus A213, "3an gocTyna K 3JIEKTPOHHBIM pecypcam
U Karajoram" OCHAIICHHBIA KOMIBIOTEPHOM TEXHUKOU C

BO3MOKHOCTBIO MOIKJTFOYCHHUS K CeTH
«IHTepHET»,MPOrpaMMON  SKPAHHOTO  YBEIUYECHUS U
o0ecreYeHHbIH JIOCTYTIOM B AIEKTPOHHYIO

nH()OPMAIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA




PEIIEH3USA
Ha padovyI0 MPOrpaMMy MO JUCHUIIIIUHE
«MuKpOOHOIOT S
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 cocTraBieHa B TMOJHOM COOTBETCTBUHM 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 10 AUCIUIIIIMHE HA CETOAHSIIHUN JICHb.

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 MokoyieHus. Kaxmplil pa3fen nmporpaMmbl pacKpbIBa€T paccMaTpUBAaEMbIE
BONPOCHI B JIOTUYECKOM MOCIEAOBATEIBHOCTH, OINPEAETISEMON 3aKOHOMEPHOCTIMHU
O0Oy4YeHHUsI CTYJICHTOB.

Jlnst  3akperuieHus TEOpEeTUYECKUX 3HaHuM, (HOpMUPOBaHHS TpPeOyeMbIX
KOMIETEHIIMM, yMEHUA U HaABBIKOB CTYACHTOB MpPEAyCMaTpPUBAIOTCA Kak
ayIUTOPHBIE, TAK U CAMOCTOSITENIbHBIE 3aHATHS. KOoMM4ecTBO ayIMTOPHBIX 3aHITHI
U BHEAyJAUTOPHOW pabOThl CTYIEHTOB COOTBETCTBYET TpPEeOOBAHUSIM Y4e€OHOTO
TJIaHa.

KoHTpons u oOIleHKa pe3yJbTaTOB OCBOCHUS YYE€OHOW JAUCIUTLIIMHBI
OCYILECTBIISIIOTCSI B CTPOTOM COOTBETCTBUU C TpeOOBaHUSMH y4eOHOIO TjIaHa 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 pEKOMEHIYEMBIX Yy4e€OHBIX U3JIaHUN, WHTEPHET-PECYPCOB,
OCHOBHOHM JIUTEPATYpPhl BKIIOYAET AaKTyaJdbHbIE HWCTOYHUKH, K KOTOPBIM Yy
CTYJICHTOB UMEETCSI CBOOOIHBIN JIOCTYTI.

JanHas pabouas mporpamMmMa MOXKET ObITh PEKOMEHJO0BaHA IJid HU3Yy4CHUs
TUCUUIUIMHBL «Mukpobuosorusi» Ha Ouosiorudeckom ¢dakynprete @I'BOY BO
"KyoI'vy".

Penienzent /

S "“{ ~ Bouxkosa C.A. gouent kadeapbl OMOTEXHOIOTUH,
/ ouoxumun u 6nopuszuku GI'bOY BO «Kybanckuii
rOCyapCTBEHHBIN arpapHblii YHUBEPCUTET
umenu U. T. TpyOuinnay




PELIEH3USA
Ha pado4yIo MPOTrpaMMy MO JUCHUTLIIUHE
«MuxkpoOunonorus»
Hamnpasyieaus 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 COOTBETCTBUHM C
TpeboBaHUSIMHU yueOHOTO 1u1aHa no HanpapieHus 06.03.01 buonorus.

PabGouass mporpamma mpeanosiaraeT pacrpeielieHue TeM U HU3y4YeHHue
Matepuana 1o paszfenaMm. ['paMOTHO CTPYKTYpUpOBaHA, U OXBAThIBAET BCE
aKTyaJIbHbIC HAIIPABJICHUS MO TUCIUILIIMHE HA CETOAHSIITHUMI JIEHb.

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

JInst  3aKperuieHHus TEOpEeTUYECKUX 3HaHuM, (OpMUPOBAHMS TpeOyeMBbIX
KOMIETEHIIMM, YMEHUA U HaABBIKOB CTYJCHTOB MpEeAyCMaTpPUBAIOTCA Kak
ayJIMTOPHbIE, TAK U CAMOCTOSITENIbHBIC 3aHATHS. KOIMUeCcTBO ayIMTOPHBIX 3aHSITHM
U BHEAyJIUTOPHOU pabOThl CTYIEHTOB COOTBETCTBYET TpeOOBaHUSIM Y4eOHOTO
TIaHa.

KoHTponb u oOlEHKa pe3yslbTaTOB OCBOEHUS Y4E€OHOW JIUCIUIUIMHBI
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 KOMIIETEHIIMM, OCBOCHHBIX HABBIKOB U YMEHHH,
YCBOEHHBIX 3HAHUM).

[lepeyeHb pPEKOMEHIYEMBIX Yy4E€OHBIX W3/IaHUW, WHTEPHET-PECYPCOB,
OCHOBHOW JIMTEPAaTypbl BKJIOYAET AaKTyaJlbHbl€ HWCTOYHHUKH, K KOTOPBIM ¥y
CTYJI€HTOB UMEETCS CBOOOJIHBIN TOCTYTI.

JanHas pabouass mporpamMMa MOKET ObITh PEKOMEHJOBaHA IJis H3Yy4YCHUS

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

Penenzenr

e %/L—ﬁ ITpodeccop kadeapsl GHONOrUK 1

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




