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1 Hesu u 321244 U3yYeHHUs AUCHUIUIMHBI (MOXYJIs).

1.1 Ileab ocBOeHUs AUCHUILIMHBI.

[{enbro OCBOCHMUS JVCLIUIIIMHBI "Mukpo6uonorus" ABJIACTCS
dbopmMupoBaHUE€ y CTYJAEHTOB oOmIenpodeCCUOHATLHOM  KOMIETEHIMH B
IPOU3BOJICTBEHHOW, y4eOHOM M  MCCIEOBATEIbCKON NEATeNbHOCTH, a TaKXKe
dbopMHpOBaHUE Yy CTYJIEHTOB-OMOJOTOB TIyOOKHX Oa30BBIX TEOPETUYECKUX MU
NPAKTUYECKUX 3HAHUMB 00JIACTH MUKPOOMOJIOTMH C TOYKH 3PEHHUS COBPEMEHHBIX
NPEJICTaBICHUN O Pa3HOOOpa3uu MUpa MUKPOOPTaHU3MOB KakK 4acTu OMocQepsl U
WX POJIU B €€ YCTOMYMBOM Pa3BUTHH.

MukpoOuosnorus - oHa U3 HanOoJiee aKTUBHO Pa3BHBAIOIIUXCS OOIacTei
Oouonornueckoil Hayku. MUKpOOHasi KJI€TKa - MJCANbHBIA OOBEKT ISl U3YUCHHS
MOJICKYJIIPHO-TEHETUYECKUX ~ TMPOIECCOB B OWoJorud.  MUKpPOOHOIOTHS
MPEACTaBIAET COOOM HE TOJIBKO TEOPETUUYECKUH MHTEpPEC M0 H3YyYEHHUIO
OMOJIOTMYECKUX TMPOIECCOB, MPOTEKAIOIIMX B MHUKPOOHON KJIETKE, HO U B
MIPOU3BOJICTBEHHON JIEATEIBHOCTH YEJIOBEKa, MOCKOJIbKY MHKPOOPTaHU3MBI U
MPOAYKTBI UX KU3HEJEATCITbHOCTU MUPOKO UCTIONB3YIOTCS B PA3IUYHBIX 0071aCTAX
ITPOMBIIIJIEHHOCTH, CEITLCKOTO X0351UCTBA U METUIIUHBI.

1.2 3agaun AMCHUIIJINHBIL.

3aauu OCBOCHHMS TUCIUILIAHBIL:

— chopMHPOBATH y CTYJCHTOB:

0a30Bo€ MBINLIEHHE, O0ECIIEUNBAIONIEE CIOCOOHOCTh MPHUMEHSTh 3HAHUE
OPUHITUTIOB  KJIETOYHOW  OpraHM3alud  MUKpPOOOB,  OWoPU3MYECKHX U
OMOXUMHUYECKUX OCHOB WX YKH3HEICATEIHHOCTH, MPOUCXOMSIINX B OAKTEPHIX
MEMOpaHHBIX  TIPOIECCOB B  BBIMIOJHSAEMON  JESITEIBHOCTH B 00JacTH
MHUKPOOHMOJIOTUN C YI€TOM OCBOCHHBIX METOJIMYECKHUX MTPUEMOB U TTOIXOIOB;

CIIOCOOHOCTH TOHUMATh B3aMOCBSI3b TEOPETUUECKHIX OCHOB
MHUKPOOHOJIOTHYECKUX TIPOIIECCOB C MCIOJIB30BAaHUEM TE€X WM HHBIX METOJOB W
BO3HUKAIONIUX PE3yJIbTATOB HAYYHO-TIPAKTHYECKOW JICITEILHOCTH B 00JacTH
MHUKPOOHOJIOTUU ¥ OMOTEXHOJIOTHH;

CIIOCOOHOCTh NPUMEHSITh COBPEMEHHBIC JKCIEPUMEHTAIBHBIE METOIbI
paboThl C MUKPOOHOJIOTHYECKUMHU 00BEKTaAMH B JIA0OPATOPHBIX YCIOBUSX;

— pa3BUBaTh Yy CTYJACHTOB  YMEHHS WHCIIOJIb30BaTb  COBPEMEHHBIE
MpeACTaBlIeHusT 00 OCHOBaX OHOTEXHOJOTMYECKUX ©  OMOMEIUITMHCKHUX
MIPOU3BOJICTB, TEHHON MH)XKCHEPUU, HAHOOMOTEXHOJIOTUH, OMOITHKH;

— pa3BHBaTh Yy CTYIACHTOB HaBBIKKM paOOTHI C Y4eOHOM ©W HAYYHOU
JIUTEPATYPOH.

1.3 Mecro aucuumiuHbl (MOAYJsl) B CTPYKType o00pa3oBaTe/ibHOM
NMporpamMmabl.

HMuctuuminaa «MuUKpoOUONIOTHs» SBISETCS OAHOM M3 0a30BBIX y4EOHBIX
muctuiind (b1.613) mpodeccronanbHOro MMKIA MOATOTOBKH OakajaaBpOB IO
HarpaBiiennto 06.03.01 buonorus no npodwmism: buoskonorus, buoxumus,
boranwmka, ['enernka, 3oomorus, MukpoOuoaorus.



Jucuuniuna untaercs ais 6axanaBpoB HanpasieHus 06.03.01 — buonorus
Ha 3 Kypce B 5 ceMecTtpe. Eil mpenmecTByeT M3y4YeHHE TaKUX TUCIUIUIMH Kak:
«Martematukay, «Xumusay, «3oojorus», «boranmka», «HemoBek», «buoxumus u
MOJIEKyJIsipHass Ouosorusi». JlaHHas AWCIUIUIMHA SIBJSETCS OCHOBHOM ISt
obmenpodecCHOHAIBHON ~ AUCIUIUIMHBI  "BBeneHne B OUOTEXHOJIOTHIO",
"Bupycomnorus", "UmmyHonorus", a Takxke CHEIJIUCIUILINH 0 MUKPOOHOJIOTHHU:
"Oxomorust  Oaktepuii", "Texuuueckas  MmukpooOuwonorusa', "[louBenHas
MUKpoOuoorus", "MukpoOHbIe OnonoBpexacHUS", "MenumuHcKkas
MUKpoOuoorus" u np.

1.4 IlepeyeHb NMIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS] MO JUCHHUILIUHE
(MOAy/10), COOTHECEHHBIX ¢ IUIAHUPYEMbIMHU Ppe3yJdbTATAMH OCBOCHUSA
o0pa3oBaTeIbHOW POrpaMMBbl.

[InaHupyeMbiMu pe3ysibTaTaMd OOYYEHUs 1O JUCUUIUIMHE, SIBIISIFOTCS
3HAHUS, YMEHUS, BJIAJICHUS U/WIHM ONBIT AEATEILHOCTH, XapaKTEPU3YIOIIUE dTambl/
ypoBHU (OPMHUPOBAHUS KOMIIETEHIIMM ¥  OOECleuuBarolue JOCTHKEHUE
IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUsI 00pa30BaTEbHOW MpPOrpaMMbI B IIEJIOM.
[lepedyenb KoMIeTeHIMH, GOPMUPYEMBIX B pe3yibTaTe W3Y4YEHUs MUCIMIUIAHBI,

IPUBEJICH B Ta0OJIHUIIE.

Unnex | Conepkanue | B pesynprate wusydeHus ydeOHON IHUCHIUILTAHBI
Ne |c KOMIETEHIIMH | 00y4aromuecs JOKHBI
[.10. | KoMmIet| (Wiu eé
3HATh yMeThb BJI/IeTh
CHIIUU | YaCTH)
1. | OIIK-5| ciocoOHOCTE | MOP(OJIOTHIO, UHTEPHPETUPO | METOAMHU
0 NPUMEHATh CTPOCHHUC, BaTb JAaHHBIC | BBIACIICHUA
SHAHIE MeTa00IN3M yqe6H01:1, OakTepuid,
MPOKAPUOTUYECK | HAYUHOM, MOJTYyYEHUSI
IPUHITUIIOB
. ux HAy4HO- YUCTBIX
KJIETOYHOMN . _
OMOJIOTUYECKUX | MOMYJISIPHOM KyJIbTYP;
OpraHHU3alil | oGLeKTOB; JIMTEPATYPHI, METO/IaMHt
OMOJIOTMYECK | MecTO U poJib | CeTH KyJIbTUBHUPOBaA
UX O0BEKTOB, | MUKpoOopranusMo | UHTepHeT nms | Hust
6uodusnueck | B B  OCHOBHBIX | IOHUMAHHS MUKPOOPTraHu
X ;1 | OMOTEOXMMHUYECK | MEMOpPaHHBIX | 3MOB B
UX LHUKIaX; IPOLECCOB U | JIAOOPAaTOPHBI
OMOXHMHYECK ! ’ pon paTop
0COOEHHOCTH MOJIEKYJIIPHBIX | X u
ux OCHOB,
OCHOBHBIX MEXaHU3MOB MIPOU3BOJICTBE
MeMOPaHHBIX DHEPreTUYECKUX | KUZHENEITENb | HHBIX
IponecCoB M | mpoueccoB HOCTH YCIOBHUSAX
MOJIEKYIIApHBI | (OpOXKeHus, OakTepui;
X IbIXaHUsI, XEMO- | HaXO/IUTh
vexapmsmor | B (1)0TUOCI/IHTC3) B3aUMOCBSI3H
OaxTepwii; MEXKTY
KUZHENIEATET .
TPUHITUTIBI U | CTpYKTYpOll H
BbHOCTHU




No Nunek | Cogepxxkanne | B pesynbrare wu3ydeHuss y4eOHOW JUCHUILIMHBI
n_n C KOMITETCHIINH | 00YYAIONINEeCs JOJKHBI
" | kommer| (win eé | 3HATH yMeTh BJIA/1€Th
METO/IbI byHKUMEH
Kiaccuukanuu | OMOIOTMYECKOr
OakTepuii 0 00BeKTa
2. | OIIK-6| cmtocoOHOCTh | yCTPOMCTBO MPOU3BOJIUTh | HABBIKAMHU
0 TPUMEHSTH | CBETOBBIX MOCEB Ha | aCENMTUYCCKOMN
coBpeMerHbie | MUKPOCKOTIOB  C | IATATENbHEIE paboTHI B
UMMEPCUOHHBIMH | CPEJIBI; MHUKPOOHOJIOT
AKCIIEPUMEHT 5
00BEKTUBAMU; JenaTh WYECKOHN
aNbHBIC :
NPUHIUIIBI npenapar- nabopaTopuu;
METONBI paboTHI ¢ | Mma3zok METOJIOM
paboThI C | YUCTBIMU OakTepuii; HaKONUTECIbH
OMoJ0rnyYecKk | KyJbTypaMmH UCIIOJIb30BaTh | BIX KYJIbTYP;
UM OakTepuii; TOTOBBIC HaBbIKAMHU
oObekTamy B | TIPHHIHIIBL NMUTaTeNbHBIC | TIOCEBA Ha
OTIpEICIICHUS Cpenpbl; MJIOTHBIE
IMOJIEBBIX U peAl . PEAEL,
5 TUTIA KIJIETOYHOM | MMOJIB30BATHCSA | MUTATEIHHBIC
1abOPATOPHBL | crepky MUKPOOHOJIOTH | CPEIIbI;
X YCJIOBMAX, | GakTepwHid, YECKOU METOJIaMU
HaBBIKU 0COOEHHOCTH TIETIICH; BU3yaIU3aIMU
padoTEI c | cTpoeHus U | oOHapyXKHUBaTh | MUKPOOHBIX
COBPEMEHHOI (busnonoruu OakTepuanbHbl | OOBEKTOB
AnmapaTypoid OaKTEepHAIBHBIX | € KJICTKH B
KJIETOK; nojie  3peHHs
YCTPOUCTBO MHUKpPOCKOIIa
pabodero Mecra
MHUKpOOHOJsora
3. | OIIK- | crtocoOHOCTH | MUKPOOMOJIOTHYE | TPUMEHSTh HaBBIKOM
11 10 TIPUMCHSATH | CKHE OCHOBBI | ITOJIyYEHHBIE IPaKTHYECKOM
COBpPEMEHHBIE | COBPEMEHHBIX MUKPOOUOJIOTH | UHTEPIIPETAIH
npeacTaBieH | OMOTEXHONOTHYE | YCCKHE 3HAHMA | M
- 06 | CKHX B y4eOHOH | TEOpEeTUIECKU
OCHOBAX MIPOU3BOJICTB; NEeSITENbHOCTH; X6 3HaHUA B
OCHOBBI UCIOJIb30BaTh | 00JacTu
OMOTEXHOJIOT
TCHETHYECKUX COBPEMEHHBIC | MUKPOOHOJIOT
UYECKUX U -
TpaHChOpMANMii | IPEACTABIICHUS | UH;
OHOMETUIINHC N
OaxTepwii; MeXaHU3Max OCHOBHBIM
KX .
YJIBTPAMUKPOCKO | HACIIEJCTBEHHO | IIOHATUNHBIM
TPOU3BOACTE, | npyeckoe CTH U | anmaparoM
I'CHHOH CTpOEHHUE U3MEHYMBOCTU | MUKpPOOHOJIOTr
WHKCHEPHMH, | NMpkpoOHOMI OakTepuii B | WU,




No WUnnex | Conepxxanue | B pesynbrate wu3ydeHus ydeOHOM JIMCUUILIMHBI
o | © KOMIIETEHIINH | 00yYaromInecs JOIKHBI
KomreT| (uiau eé | 3BHATD YMeTh BJIA/I€Th
HAHOOUOTEXH | KJIETKHU B | HAYYHO- CIIOCOOHOCTH
OJIOTHH, KOHTEKCTE UCCIIeZIOBATENb | O
MOJIEKYJIIPHO HAHOOMOTEXHOJIO | CKOM HUCIIOJIB30BAaTh
ro 'An, JICATEIIbHOCTH,; | €TO Ha
MozenupoBan | ACHOIB30BaHNC [IPUMEHSTH HPaKTHKE
- MIPUMEHEHUS 3HAHUS 0
OakTepuit B | MUKPOOpPTaHU3
KayecTBe Max .
OMOJIOrMYecKoro | LEHTPAIbHOM
arcHra,; arcHTe
MOJIEKYJISIPHBIE COBPEMCHHBIX
OCHOBBI OMOTEXHOJIOTH
CTPOEHHUS u| i
byHKIIH
OaKTepuaIbHbIX
MEXaHU3MOB
4. | OIIK- | crtocoOHOCTh | OMOATHYECKHUE MPOU3BOJIUTh | HABBIKAMH
12 10 MOMEHTBI B | IOCEB mpobooTOOpa
JCIIONB30BaT, | MUKPOOHOIOTHY; | MUKPOGJIOPBL | OHOIOTHYECK
sHanme ochop | ACTIEKTH YeJI0BEUYECKOro | X
OMO3TUKH IO | Tena; MaTEepHUAJIOB
¥ TPUHIHIOB | yryomennio K | OmpenensTh L
OMOSTHKH B | oGpexram ONTHUMAIBHBIA | MUKPOOHOJIOT
Npo(hecCHoHa | MUKPOOHOIOTHH | PEKHUM YOMBKHU | MUECKHUX
JTHHOU U | U crnocobaM UX | OTpabOTaHHOTO | UCCIIEIOBAHH
ColManbHoii | TPUMEHEHHS MUKpOOHOJOTH | 1
IIEATENBHOCTH HeCKoro
MaTepuaia

2. CTpyKTYypa M coaepKaHue TUCHUILIUHBI.

2.1 PacnipenesieHue TPy10éMKOCTH JMCUMILVIMHBI 10 BUAaM padoT.

OO6mast TpyHOEMKOCTh AUCIUIUIMHBI cocTaBisieT 23aud.en. (72 4aca), ux
pacripe/iesieHue 1o BujiaM padoT MPeACTaBICHO B TaOIHIIE.

Bun yueOHo# paboTh Bcero | Cemect
4acoB | pbl
(dacsl)
5
KonTakTHas padora, B TOM 4yncJie:
AyIuTOpPHBIE 3aHATHS (BCEr0) 36 36 |-




3aHATHA JIEKIIMOHHOT'O THUIIA 18 18 -

3aHATUS CEMUHAPCKOTO TUMA (CEMUHAPHI, MPaKTHUUYECKUE
3aHSITHUSA)

JlaGopatopHbIe 3aHATHS 18 18 |-

Nuas koHTaKTHas padora:

KonTposb camoctositesnibHoit padbotsl (KCP) 2 2
ITpomexyTounas arrectanus (MKP) 0,3 0,3
CamocrosiTeibHas padoTa, B TOM YHCJIE: 7 7
Kypcosas paboma — —
Ilpopabomxa yuebnoeco (meopemuueckoeo) mamepuaia 3 3
Buvinonnenue  umousudyanvHvlx  3a0anuii - (n002omosKa 3 3
CO0OUeHUl, Npe3eHMayuli)
Pecpepam — —
[ToaroToBKa K TEKyIemMy KOHTPOJIIO 1 1
KonTpoJb:
ITonroroBka K 3K3aMeHY 26,7 36,
OO0mas Tpy10eMKOCTh yac. 72 72
B TOM YHCJe KOHTAKTHasi 38,
38,3
padora 3
3ad4. ell. 2 2

2.2 CTpyKTypa AUCUMILIMHBI:

Pacnpenenenne BugoB yueOHOM pabOThl U MX TPYAOEMKOCTH MO pasjesiaM
JUCIUTUIHHBI.

Pa3zaenbl TUCHUIUIMHBL, U3yYaeMble B 5 CeMeCTpe (ouHas hopma)

KomngecTBO yacoB

Bue
Ne | HauMeHOBaHHE pa3/esoB Beer | AyautopHas paboTa ;iiI;ITo
0
paboTta
JI I3 | JIP CPC
Mukpobuonorus kKak Hayka — |4 2 — 2 —
OTIpEJICIICHHE, pasJielicHHe 10
1 | Ha3HAYEHHIO " 00BEKTaM.

[lonoxxenne MHKPOOPraHU3MOB B
JKUBOW MPUPOJIE.

2 | Uctopus pa3Burus | 4 2 — 2 —
MUKPOOHOJIOTUYECKUX

HpCI[CTaBJIGHI/Iﬁ )41 MCTOIOB.




Briparommecs YUYECHbIE —

MHUKpPOOHOJIOTH.

Mopdonorus 51 UUTOJIOTHSA | 5 2 — 2 1
3 | mpoKapuoT. MexaHU3MBbI

MOJABUKHOCTH.

[TpuHLIUIIBL CHUCTEMATHKH | 5 2 — 2 1
4 | mpokapuotr. Ilonarune Buma 'y

OaKTepHil.

3aKOHOMEPHOCTH POCTa U Pa3BUTHSA | 5 2 — 2 1
5 MUKPOOPTaHU3MOB,

KYyJbTUBUPOBAHUE, BIIUSIHUE

BHEIIHUX (haKTOPOB.

Metabonuzm MHUKPOOPTAHU3MOB. | 5 2 — 2 1
6 | MHoroo6pa3ue crnoco0oOB  KHU3HU

OaKTepHil.
. OcHOBHBIE TPYIIBI T€TEPOTPOPHBIX | 5 2 — 2 1
OaKTepHil.
Yyactne  MHKpPOOpPraHM3MOB B |5 2 = 2 1
8 | KpyroBoporax OCHOBHBIX
OMOTEHHBIX JIEMEHTOB.
9 'enernueckne pexkoMOMHALMK Y | S 2 — 2 1
OakTepuit
Hmozo no oucyuniune: 18 — 18 7

[Ipumevanne: JI — nexnuu, [13 — mpakrtuueckwe 3anstust / cemuHapbl, JIP —
nabopatopusie 3ausaTus, CPC — camocrositenpHast paboTa CTy/IeHTa

2.3 Coaep:xkanue pa3jiejioB JUCUMILIMHBI:
2.3.1 3augaTid JeKIMOHHOI0 THIIA.

Dopma
HanmeHnoBaHue
No Conepxanue pasnena (TeMbl) TEKYIIEro
pazjena(TemMbl)
KOHTPOJISI
12 3 4
1.|Paznen 1 —IIpeqmer u 3amayvl MUKPOOMOJIOTHUH, e€e€|Y CTHBIH
MukpoOHronorus Kak|MeCTO W POJb B COBPEMEHHOW OMOJIOTHH.|OTPOC
HayKa — dudpdepenunanus MHUKPOOHOIOTHUECKON
OmpeielICHHE, HayKH 1o emsM u o0beKTaM
paszaeneHue TIO|MCCIIEOBAHUSL. OcHoOBHbIE paznesnbl
Ha3HAYEHUIO U|MUKPOOHOJIOTHH. 3amaun
00BbEKTaM. MUKPOOUOJIOTUYECKON HayKh. 3HAauCHHE
[Tonoxxenue MUKPOOUOJIOTUM JUISl Pa3BUTHUS  (PUBHKO-
MUKpPOOPraHM3MOB B[XMMHUYECKON OMOJIOTUM, MEIUIMHBI U
YKABOM IIPUPOJE. CEJIbCKOTO XO0351CTBA. ['maBHbIE




HalpaBJ€HUs]  pa3BUTUS  COBPEMEHHOU
MUKpPOOHOJIOTUU: (bU3HOT0rnYECKOE,
IKOJIOTUYECKOE, MOJIEKYJIIPHO-
TE€HETUYECKOE. ITonoxxenune
MUKPOOPraHU3MOB B JKMBOW IIPHUPOJE.
[IpokapHuoTHBIE U DYKapHOTHBIE
MHUKpPOOpPraHU3MBbI; CXOJICTBO M OCHOBHBIE
pasnuuusl.

|Pazgen 2 — Uctopusa|OTkpbiTue MHKpOOOB  JIeBEHryKOM  H|Y CTHBI

pa3BUTHSA paboThI NIEPBBIX HCCIIE0BATENEH | OTIPOC,

MUKpOOHOJOornyecku MukpoopranusmoB. Jlyn Ilactrep u ero

X TIPEACTABICHUA U|3HAYEHHE B Pa3BUTHH MHKPOOMOJIOTHH.

MUKOIUTa3Mbl. CIIM3UCTBIE CIIOH, KaIICYJIbl U
4yexJybl y OakTepuil. UX XMMU4eCKUi cocTaB

u 3HaueHue. JKrytuku y  Oakrepuid
pasMepbl, QopMa, CTPOCHHE, 4YHUCIO U
B3aMMOPACIIOIOKEHHE. Mexanusm
JIBH>KECHUS KTYTHKOB. Bopcunkn
(bumOpuur), wux oOTAMYUS |  (DYHKIUU.
[urormnazmaruyeckas MeMOpaHa. Ee

XUMHUYECKUN COCTaB, CTpOeHHUe, (DYHKIIHH.
BuyTtpukneTounsie MeMOpaHHbIC
CTPYKTYpbl y OakTepuii M uX (GyHKIIUU.
PubGocombl  OakTepuil, HMX  CTPOECHHE,

METOOB. Pemienne Bompoca o0 caMO3apOKICHHUH
Brinaromuecs KU3HU. YyeHue o OpoxxeHun. PaboTw
yUEHBIE —|[Tactepa mo u3yudeHuro OoJie3HEW BHUHA U
MUKPOOHOJIOTH. nuBa. Paspaborka Ilactepom HayuyHBIX
MIPUHILIAIIOB poHIIaKTUKA
nH(pEeKIMOHHBIX 3a0oseBanuil. PobepT Kox
u €ro 3HAYEHUE B pa3BUTUH
Mukpoouonoruu. 3HadeHue pabor P.Koxa
UL pa3BUTUA  MHKPOOHOJIOTHYECKOM
TeXHUKH. (OCHOBHBIE ATambl Pa3BUTHUSA
oO1ein MUKPOOUOIOTHUH. PaboTsi
C.H.Bunorpanckoro, M. beitepunka, B.JI.
OMEIIHCKOTO U IPYTUX UCCIEN0BATEIECH.
|Paznen 3 —Pa3mepsl u popma OGakTepHATBHBIX KJIETOK.|Y CTHBIM
Mopdomorust u|O0mas XapaKTepUCTHKA CTPOEHMSI|0IPOC,
LIUTOJIOTUSA OakTepuanbHOi KieTku. Knetounas crenka|Kommoksuy
IIPOKApHUOT. Oaktepuii. CTpoeHue, XUMUUYECKHI COCTaB,|M
MexaHu3Mbl GyHKIIMM KIETOYHOU CTeHKH. baktepun 6e3
IIOJBUKHOCTHU. KJIETOYHOUW cTeHku: L-dopmbl OGakrepwit,




XUMHYECKUN COCTaB, GyHKIHM.
CyObeauHuIIbI pubocom. Ilonucomsl.
OcoOeHHoCcTH CTpOEHUs SJIEPHBIX

DKBUBAJICHTOB y OakTtepuid. baktepuanbHas
XpoMocoMa H ee crpoeHue.  OTimuus
HYKJICOMJIOB OAaKTEPHil OT SIACp JYyKapHOT.
HNHCceplIMOHHBIC 3JIEMEHTBI M TPAHCIIO30HBI.
DHJIOCTIOPHI U IPYTHE TOKOSIIHeCsS (GOpMbI
Oakrepuii. CTpoeHre SHIOCTIOP M MPOIECC
ux (opmupoBaHUs. 3HAYEHUE DHIOCTIOP Y
OaKTEpHil.

.Paznen 4
[TpuHLMIIBL
CUCTEMAaTUKU
npokapuot. llonsarue

BHJIa Y OaKTEpUIA.

OCHOBHEIE IPUHIIATIBI TaKCOHOMHUU
IIPOKAPUOT U €€ MECTO B COBpPEMEHHOMU
OMOJIOTMUYECKON  CUCTEMAaTHKE. KOJOro-
¢usnonornyeckass U (QUIOreHeTHYecKas
cCUCTEMaTHKa IPOKapHOT. [Tpuznaku
OakTepui,  y4dHTBIBa€Mble  IpU  HX
kinaccupukanuu.  I[lonstue o  Buze,
KyJbTYype U HITaMMe OakTepuil.
MonekynsapHO-TeHETUYECKUE METO/IbI
uAeHTUUKAMK OaKTepuid. Y CTaHOBIIEHHE
BUJIOBOU MPUHAICKHOCTH
MUKPOOPTaHU3Ma.

YcTHeIl
Ompoc

.Paznen 5

3aKOHOMEPHOCTH
pocTa UM  Ppa3BUTHSA
MUKPOOPTaHU3MOB,

KYJIbTUBUPOBAHUE,

BIIMSHUE  BHEIIHHUX
(haKkTOpOB.

Poct u pa3Butue OakTepuil. Tursl
pa3sMHOXKEHUA. MexaHu3M [UTaHud Yy
OakTepuil. BHekierouHoe mnepeBapuBaHue
NUTATENbHBIX BemecTB. [IpoHMKHOBEHHE
MUTATENbHBIX BEILECTB gyepes
IJ1a3MaTHYECKYIO MeMOpaHy. Tunsl
NUTAHUS] Y MUKPOOPTaHU3MOB. AyTOTPO(HI
u rereporpodsl. Tumbel ayToTpoHOrO
nutanus.  Doto- u  XemoayToTpodhl.
Opranorpodsr u nurorpodsl. Bocemb
CHOCOOOB  JKM3HM Mpokapuor. Poct wu
pa3BUTHE MHUKpPOOPTraHU3MOB.
[lepnonnueckoe u HEIpepbIBHOE
KyJbTUBUPOBaHUE. 3aKOHOMEPHOCTH POCTa
YUCTBIX  KYJBTYpP OakTepuii  mpu
NIEPUOINYECKOM KyJIbTUBUPOBaHUHU. KpuBas
pocra. KynbsTuBupoBanue
MUKpPOOPTraHU3MOB. HakonurenbHbie
KYJBTYPBL. [TpuHIMD AJIIEKTUBHOCTH.
Yuctele  KyJbTYphl  MHKPOOPTraHU3MOB.

YcTHBIN
Ompoc




HcTtoyHukun  yriaepoja,  UCIHOJIb3yeMble
OaKTEepUSIMHU. [Tousarue CBIpbE B
MUKpPOOHOJIOTUYECKON  MPOMBIIIIIEHHOCTH.
Hcrounuku a30THOT'O MATAHUS y
MHUKPOOPTIaHU3MOB. DakTOopHI pocra.
[IporoTpodsr u aykcorpodsl. Mcrounuku
ceppl U (ochopa. OCHOBHBIE THUIIBI CPE],
MPUMEHSIEMBIX B MUKPOOHOJIOTUH.
Pacnipenenenne no Ha3Ha4€HHIO, COCTABY,
KOHCUCTEHIIMU. OCHOBHbIE TpEOOBaHUA K
MUTATEebHBIM  CpellaM W NPUHIUIIBI HX
KOHCTPYHUPOBaHUSA. 3aKOHOMEPHOCTU POCTA
YUCTBIX KYJIBTYP MHKPOOPTaHU3MOB MpPH
MEePUOANYECKOM KyJIbTUBHUpOoBaHuU. KpuBas
pocrta [IEPUOIUYECKON KYJIBTYPHI,
OCOOEHHOCTH OTHEIbHBIX (a3. BausHue
BHEIIHUX (QakTopoB (Temmeparypa, pH u
Jp.) Ha KU3HENEATEIbHOCTh OaKTEPHiA.
BnusHue TemmepaTypbsl Ha pOCT OaKTEpHid.
Hcnonp30BaHuEe BBICOKUX TeMIEpaTyp AJIs
crepwin3anu. MeTonbl  CTEepHIM3aLNH.

dochopunupoanue. Ilyte  DOmOmena-
Meiieprodha u napyrue HadaJbHBIE TYTH
aHa’pOOHOr0  pacllEIUIEHUs  YIJIEBOJIOB.
DHepreTuyeckas 3¢ (PEeKTUBHOCTH
aHa’pOOHOrO0  paCHICIUIEHHS]  TJIHOKO3BI.
[lonatue o  Opoxenusx. KoHeuHbie

HPOIYKTHI. Bunet OpO>KEeHMIA.
MacnsHokucioe W TPONHUOHOBOKHUCIIOE
OpOXKeHUs. ['omodepmenTaTuBHOE u
rerepoepmenTatuBHoe  OpoxkeHus.  Ux
BO30YIUTEIIH. IIpakTuueckoe
npuMeHeHue. A3poOoHoe paclieryieHne

MTUPOBUHOIPATHOMN KUCJIOTBL. [uki

[TacTrepuzanus u TUHJATU3aLH.
[Ipumenenue B MEIUIIHE U
IIPOMBIIIEHHOCTH.
JPazmen 6 —|OHepreTuyeckuii 0OMeH y OakTepuil H ero|Y CTHBIM
Merabonuzm CBA3b C KOHCTPYKTUBHBIM. (CHOBHBIEOIIPOC
MUKpPOOPTaHU3MOB.  |[3TaIlbl pacuierieHus
MHuoroo6pa3ue yrieBonoB.OTHOILIEHNE MUKpPOOOB K
CIoco00B Ku3HH|KUcaopoay. IlyTtu mosydeHuss sHepruu B
OaKTepHil. aHa’POOHBIX u a’pOOHBIX
yCIIOBUSX.AHa3pOOHOE pacuierieHue
YTJICBOJIOB. Cy0cTpaTHOoe




TPUKapOOHOBBIX KHUCJIOT, IIEPEHOC
AIIEKTPOHOB u OKHCIIUTETHHOE
dbochopunupoBanue. Brixon sHeprum npu
a’3poOHOM  pacHICTICHWH  YTJICBOJIOB.
AspobHOe U aHa’poOHOE [IbIXaHUE Y
npokapuoT. Buabsl aHadpoOHOTO NIbIXaHUS U
ero 3HaueHue. dororpodHurie OakTepuu u
ux (OTOCUHTETUYECKUIA ammapar.
Mexanusm OaktepuanbHOr0 (OTOCHHTE3A.
Ormmuus  ¢dortocwHTe3a  OakTepwii U
pacteHuil. DOTOCHHTE3UPYIOIINE 3€JICHBIC
W TypHypHBIE CEpHBIE OaKTepuu, HX
xapakrepuctuka. OCOOCHHOCTH CTPOCHHA,
IIUTOTUIa3MaTHYCCKUE BKITFOUCHHSI CEPhI, MX
poiib. DOTOCHUHTE3UPYIOIIUE ITyPIypPHBIC
HECepHbIC OaKTEpPUH, UX XapaKTCPUCTHUKA.
JloHOpHBI BOJIOpOAa Y (POTOCUHTEIUPYIOUTUX
HECEPHBIX OaKTepuH. Ouirym
"uanobakrepun". CTpoeHHE UX KIETOK U
MOJIOKEHHE B CHUCTEME  OpPraHU3MOB.

OcobeHHocTu doTocuHTE3a y
UaHOOAKTEPHIA. XEeMOCUHTE3UPYIOIINE
Oaktepun. WX  OCHOBHBIE  TpYMNIBL
Mexanuzm xemocunte3a. Paborsr C.H.
Bunorpanckoro 10 U3y4YCHUIO
XEMOCHHTE3UPYIOIINX OaKTepHil.

XeMOCHHTE3UPYIONINE CEPHBIC U THOHOBBIC
OakTepun. VX posib B IpUPOJIEC U MEXaHHU3M
xemocuHTe3a. JKenmezobakrepuu. OCHOBHBIC
MPEACTaBUTEIIM  TPYNIbL.  YexojbyaThie
oaktepun. Paborer C.H. Bunorpaackoro u

H.T. XO0JI0OHOTO o H3YYEHUIO
JKeIe300aKTepHil.
|Pazgen 7 —OcHOBHBIE IpyIIBI reTepoTpoHbBIX|Y CTHBIIH
OCHOBHBIE  TpYIIIbI|0aKTEPUIL. Cmupoxetsl.  CTpoeHHE|OITPOC
reTepoTpOPHBIX COUPOXET W MX OTIWYMS  OT JPYTHX
OaKTepui. Oaktepuii. OCHOBHBIE  MPEJICTABUTEIIH.

CnupanbHbie u U30THYThIE
oaxrepun.®unym "llporeobakrepun" Kax
Hauboee U3y4eHHas rpymnma
MUKPOOPTaHU3MOB. CewmelicTBa
HTEpoOaKTEpHil, IICEBJIOMOHA/T ,
BUOPHOHOB. DPriTym "OUpMUKYTHI".
XapakTepucTuka CTaQUIIOKOKKOB U

Oamn. OCHOBHBIEC TPYMIIBI TETEPOTPOPHBIX




OakTepuil. AKTHHOMHULIETEI W CXOJIHBIE
cauMu Oaktepuu. CTpoeHHE KIETOK U
CHOCOOBI PA3MHOXKEHHUSI aKTUHOOAKTEPUHU.
[IpakTueckoe 3HaueHWe. Pukkercun u

XJIaMUJIUM - ocolasg Tpynmna MHUKpPOOOB-
napa3uToB. [{uki pazMHOKEeHUSI.
|Pazgen 8 — YuactueMukpoOHoe pasioKeHue Kpaxmaina,|Y CTHbIN
MUKPOOPTaHU3MOB B|IIEKTHHA u IPYTUX YIJIEBOJIOB. [OIIPOC

KPyTrOBOPOTax
OCHOBHBIX
OHMOTCHHBIX
2JIEMEHTOB.

[IpakTHueckoe  3HAaY€HHWE  IPOLECCOB.
AdpoOHOE ® aHa’pOOHOE Pa3IOKCHHE
MUKPOOPTaHU3MaMU KJIETYATKU
(nestronossl).  Bo3OyauTenun mporeccos.
Ckonp3siue OaKTepHH. Ponb
MUKPOOPTaHU3MOB B OMOJOTHYECKOM
KPYyroBOpOTE€  BEIIECTB B  MPHUPOJE.
KpyroBopor  yriepoma B TIpHUpOJeE.
Oukcarmuss CO, B mporeccax ¢oTo- u
XEMOCUHTe3a. BbljeneHne yriekucioTsl
npu pacnajne LEJITH0I03bI U
yraeBonopoaoB. Kpyroopor azora B
MIPUPOJIE. AMMoHupuKaIms u
MUKPOOPTaHU3MBI, €€  BBI3BIBAIOIIHE.
Hutpudukanuss wu  BbI3BIBAIOIIUE €€
MHUKpPOOpPTaHU3MBI. PaboTsl C.H.
Bunorpazackoro o BBIJICJICHUIO
HUTPUPUKATOPOB. Henutpudukanus.
Muxkpobuonoruyeckas bukcarus
atMocepHoro azora. CBOOOJHOKUBYIIHE
a’poOHbIE W aHa’pOOHBIE a30T(HUKCATOPHI.
Ponb B mpupoge. KitybenbkoBbie OakTepuu,
UX XapaKTEepUCTHUKA, B3aMMOOTHOLICHMS C
pacTeHUsIMU.  YI00peHus Ha  OCHOBE
a30TPUKCUPYIOLIUX MHUKPOOPTaHU3MOB.
MukpoOHOE OKHCIICHHE Cephbl u ee
COCIMHEHUH  (POTOCHMHTE3UPYIOIIUMU U
XEMOCUHTE3UPYIOLTIMH OaKkTepusIMHU.
Boccranosnenue cyJibaToB
MUKpPOOPTaHU3MaMH{, €ro TMPUYUHBI U
3HaueHne. KpyroBopot cepsl B mpupo/ie.

.Pa3znen 9 —
I'enetnueckue
peKoMOUHaIUU y
OaxTepwuii

['eHeT4ecKkre peKOMOWHAIIMN Yy OaKTEpHI.
MexaHu3M  BKIIIOUYEHHUS  T'€HETUYECKOTO
Marepuaia B OaKTepUAIbHYIO XPOMOCOMY.
Tpanchopmanus y Oakrtepuii. ONBITHI
['puddurca. [Ipupona
TpaHC(HOPMHUPYIOIIETO dakTopa U

YcTHBIN
Ompoc




MEXaHU3M TpaHCPOPMALIHH. 3HaueHue
TpaHchopmanyu. TpaHcayKust y OaKTepHii.

Hecneuuduueckass u  cneuuduyeckas
Tpancaykius. Konproramuss 'y  Oaktepuil.
[Tonoroit dakrop (F- mmasmuma), ero

JIOKaju3aius B OaKTEepPHAIbHON KJIETKE H
CBOICTBA.

2.3.2 3aHATHA CEMHUHAPCKOI0 TUIA.
3aHsATHS CEMUHAPCKOTO TUIA — HE PETYCMOTPEHBI

2.3.3 JlaGopaTopHbIe 3aHATHS.

HanmeHoBaHue 1a00paTOPHBIX paboT

dopma
TEKYLIEro
KOHTPOJISt

3

4

1. |BBenenre B MUKpOOHOJIOTHYECKYIO 1ab0paTopuro. 3HAKOMCTBO C

MHUKPOCKOIITMICCKUMHA MCTOAAMHU HCCICAOBAHNUA

Komnokxsuy
M Nel

CrnoxHble MeToibl OKpacku. Mop(hoorus MUKpOOpPraHU3MOB

Komnoxsuy
M Ne2

Crpoenue MUKpOOHOHU KjeTkH. CrenuaibHble METOJIbI OKPACKHU.
Oxkpacka crop, Karncyi ¥ BKJIFOUCHHH Y OaKTepuii

Komnokxsuy
M Ne3

Metonbl KyJIbTUBUPOBaHUST MHUKpPOOpPraHu3MoB. IlutarenbHbie
cpensl. Metozbl creprim3anuu. Mukpodiopa Tena yeiaoBeka.

Komnoksuy
M Ned

Muxkpockonusi mMukpoduopsl Tena. Mukpoduiopa Bo3myxa —
BbIICJICHHE  YUCTOM  KyJABTYpbl  a’3poOHBIX  OakTepuil.
KonnyecTBeHHbIN Yy4€T MUKPOOPTraHU3MOB.

Komnoksuy
M Ne5

N3yueHue aHa’pOOHBIX MUKPOOpPraHu3MoB. Pabora ¢ 4ucThIMU
KyJbTypaMu aHa’poOHbIX OakTepuil. M3yueHue paznooOpazus
(U3HOTOTHYECKHUX TPy IPOKAPHUOT.

Komnoksuy
M Ne6

KpyroBopoT a3zorcomepkamux BEIIECTB B MPUPOJIE NMPH yUACTHH
MUKPOOPTaHU3MOB. AMMOHH(PHUIMPYIOIIHE MHKPOOPTaHU3MBI.
N3yuenue a30T(UKCATOPOB, HUTPUPUKATOPOB U
JEHUTPUGPUKATOPOB.

Komnoksuy
M Ne7

[IpeBpaienue BEILIECTB B NpUpoJEe TNpPU Y4aCTUH
MUKPOOPTaHU3MOB. MHuoroo6pasue MUKPOOPTaHU3MOB,
YYacCTBYIOUIUX B IIUKJIaX OMOT€HHBIX 3JIEMEHTOB.

Koinoksuy
M Ne8

Pons MukpoopranusmMoB B Ouochepe BO B3aUMOCBSI3U CO

CTPYKTYpOH U GYHKIIMOHAJIbHBIMUA OCOOEHHOCTSIMU KJIETKH.

Komnokxsuy
M Ne9

2.3.4 IIpumepHasi TeMaTHKA KYPCOBBIX Pa00T (IIPOEKTOB)
KypcoBsie paboThl — HE IPEAYCMOTPEHBI




24 Ilepeuenn Y4€eOHO-MeTOAM4eCKOro odecreueHust hi ) 4
CaAMOCTOSITEJIbHOM Pad0Thl 00y4AKOIIUXCH M0 JUCHUILINHE (MOXYJIIO)

[lepeuenn y4e0HO-METOJUYECKOTO oOecrieueHus
Ne Biix CPC JUCLUIUIMHBI 10 BBIINOJHEHHUIO  CaMOCTOSTEIbHOU
paboThI
1 ]2 3
IToaroroska kK | CTO 4.2-07-2012 Cucrema MEHEI)KMEHTa KaudecTBa.
yCTHOMY ompocy, | O0mue TpeOoBaHHUS K MOCTPOEHUIO, U3JIOKEHUIO U
KOJUIOKBUYMY, O0(pOpMIIEHUIO JOKYMEHTOB Y4€OHOM JEeSTENbHOCTH. —
HaIMCaHUIO [Tepenznanue. — Kpacnosipck: COY, 2014. — 60 c.
pedepara Meronuueckue YKa3aHusg o OpraHu3aluu
CaMOCTOSITEJILHOM pabOThI CTY/IEHTOB, YTBEPXKACHHBIE
kadempoit TeHETHKH, MUKpPOOHOJIOTUr U
ouorexHosoruu. npotokon Ne 21 « 26 » wuioHA
2017r

Y4eOHO-MEeTOMUYECKHUE  MaTepuaibl JUIS  CaMOCTOSATENbHOHW  paboThI
o0yJarommxcs U3 YMCiIa WHBAIWIOB M JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH
3nopoBbs  (OB3)MoryT mpenocraBisthesi B (opmax, aJanTUPOBAHHBIX K
OTPaHUYECHUSIM MX 3I0POBbSI M BOCTPUATHSI HHPOPMAIIUHU:

Jist U1l ¢ HApYIICHUSIMU 3PEHUS

— B TIeYaTHOU (popMe yBEIMUEHHBIM MIPUDTOM,

— B (popMe 3JIEKTPOHHOTO TIOKYMEHTA,

Jlnia au1 ¢ HapyIIeHUSIMH CTyXa:

— B IeyatHoi popme,

— B (popMe IIEKTPOHHOTO TIOKYMEHTA.

J5is aui ¢ HapyIIeHUSIMHA OTIOPHO-ABUTATEIBHOTO anmnapara:

— B reyatHoi popme,

— B (hopMe IIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TepevYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT
KOHTHHI'€HTa 00YYaroIIiXCsl.

3. O6pa3zoBaTesibHbIE€ TEXHOJIOTHH.

[Tpu peanuzanuu y4eOHON pabOTHI MO OCBOCHHIO Kypca "Muxpoduonorus"
HCIIONIB3YIOTCSI COBpEMEHHBIE 00pa3oBaTeNIbHbIE TEXHOJIOTUU:
¢  uHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH;
® MPOCKTHBIC METOIBI OOYUCHUS;
® ccle0BaTelbCKUE METObI B 00yUEHNUH;
* npolbieMHOe 00yueHue
Jlng i ¢ OrpaHWYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI TPEIyCMOTpEHa
OpraHM3aIys KOHCYJIbTAIlU C UCTIOIb30BAHUEM IJIEKTPOHHON TOYTHI.



4. OneHoYHbIC CpeaCcTBA VIS TEKYLIero KOHTPOJS YCIIeBAaeMOCTH M
NPOMEKYTOYHOM aTTEeCTALMH.

4.1®DoH/1 OLIEHOYHBIX CPEACTB /sl MPOBeJIeHUs] TEKYIero KOHTPOJIA.

Texkymuii KOHTPOJIb YCIEBAEMOCTH MPOBOJIUTCS (POHTAIBLHO Ha Ka)IOM
3aHATUU VIS OIIPENEIEHHs] TEOPETUUECKOM OArOTOBKH K JIaOOpaTOPHBIM paboTam
B BU/JIE YCTHOTO ONPOCA, KOTOPBIM OLIEHUBAETCS MO MATHOAIBHOM IIKaJle, a TaKkKe
C IIOMOUIBIO JOKJIA/I0B U KOJUIOKBUYMOB.

ITepeyeHb BONIPOCOB /ISl YCTHOT'O KOHTPOJIA 3HAHUM CTY/I€HTOB:

Tema 1: MukpoOuoiorusi Kak HayKa — OIpelelieHUe, pa3jejeHue 10
Ha3Ha4YeHHMI0 M o0bekTaM. IloJi0keHne MUKPOOPraHu3MoOB B ’KMBOI IIpUpo/e.
Bomnpocs! 11 moaAroToBKH:

1. Ilpeamer W 3agau MHKPOOMOJIOTMHM, €€ MECTO W pOJIb B COBPEMEHHOMU
ouonoruu. luddepennuannss MUKpOOUOIOTUUECKON HAYKH IO LEsIM U 00beKTaM
uccienoBanusi. OCHOBHbIE pa3zesibl MUKPOOHOJIOTHH.

2. 3agaud  MUKpPOOMOJOTMYECKON HayKd. 3HAYE€HUE MHUKPOOUOJIOTHH  JUIs
pa3BUTHS HUBUKO-XUMUYECKON OMOJIOTHUH, MEIUIIUHBI U CEJTLCKOTO X035UCTBA.

3. I'maBHble  HampaBlieHUS  Pa3BUTHUS  COBPEMEHHOM  MUKPOOMOJIOTHH:
(U3HOTOTUYECKOE, IKOJIOTHYECKOE, MOJIEKYJIIPHO-TEHETUYECKOE.

4. TlonmoxeHue MHKpPOOPraHM3MOB B KUBOW mnpupoze. IIpokapuotHeie u
AYKapUOTHBIE MUKPOOPTaHU3MBbI; CXOJCTBO U OCHOBHBIE PA3TUUHSI.

Tema 2: Wcropuss pa3BUTHA MHKPOOMOJOTMYECKHX MPeACTABJICHUIN H
MeToA0B. Bbijaronuecs yueHble — MUKPOOHOJIOTH.

Bomnpocs! 11 moaAroToBKHU:

1. OtkpbiTie MHUKpOOOB JleBeHrykoM u paOOThl NEPBBIX HCCIEI0BATENEH
MHKPOOPTIaHU3MOB.

2. Jlyu Ilactep u ero 3HaueHHE B pa3BUTUU MHUKpoOuosioruu. Pemenue Bompoca
0 CaMO3apOKICHUH KU3HU. YUeHue 0 OPOKEHHUU.

3. Pab6ortsl IlacTepa o u3ydenuto 6ose3Helt BuHa u nuBa. Pazpabortka Ilactepom
HAYYHBIX PUHIUIIOB TPOPUIAKTUKYA MH(PEKIIMOHHBIX 3a00JIE€BaHUNA.

4. PobGeptr Kox u ero 3HaueHwe B Pa3BUTUU MHUKPOOHOJIOTHH. 3HAUEHHE PAOOT
P.Koxa asns pa3Butusi MUKpOOHOJIOTHYECKON TEXHUKH.

5. OcHOBHBIE  dTambl  pa3BUTHsS  oOmed  MukpoOuomorun.  PaboTsl
C.H.Bunorpanckoro, M. beiiepunka, B.JI. OMensHckoro u  JOpyrux
HCCIIEIOBATEIIEH.

Tema 3: MopgoJiorust 1 UMTOJIOTUS NPOKAPUOT. MeXaHU3MbI OJABHKHOCTH.
Bomnpoce! 11 moAroToBKHU:

1. Pasmepsl u dhopma OakTepuanbHBIX KJIeTOK. OOIIas XxapaKTepruCTUKa CTPOSHUS
OakTepuaTIbHON KIIETKHU.

2. Kiuerounas crenka Oaktepuil. CTpoeHHe, XHMHUYECKH cocTaB, (QPYHKIUU
KJIETOYHOW CTeHKH. baktepuum Oe3 KiIeTouHOUW cTeHku: L-popmbl OakTepui,
MUKOIIa3Mbl. CIU3UCTBIE CIIOU, KalCyJbl U YeXJbl y OakTepuil. MIX xumuyeckuii
COCTaB U 3HAUYCHHUE.



3. Kryrukm y Oakrepuil  pa3mepbl, (GopMa, CTPOEHHE, YHCIO H
B3aMMOpACIIONO)KeHne. MexaHu3M JIBJKEHHsI )KTyTUKOB. Bopcunku (pumbpun),
UX OTJANYHS U PYHKIUU.

4. Ilwrommazmaruueckas wmeMOpana. Ee xumuueckuil cocTaB, CTpPOCHHE,
¢byHkuuu. BHyTpukieTouHble MeMOpaHHbIE CTPYKTYpbl y OakTepuil uU uX
GbyHKIIH.

5. Pubocombl OakTepuil, HX CTpOEHHE, XUMHUYECKHUH cocTaB, (QYHKIIUH.
CyObenunuiibl pudocom. [Tonrcomsr.

6. OCOOEHHOCTH CTPOCHHMS SIICPHBIX IKBUBAJICHTOB y OakTtepuil. bakTepuanbHas
xpoMmocoma U ee cTpoeHue. OTInuusi HyKJICOHI0B OakTepuil OT sfep 3yKapHOT.
[Tnazmubl. THCEpUMOHHBIE 3JIEMEHTHI U TPAHCIIO30HBI.

7. DHpocnopsl U Apyrue mnokosmuecs Gopmsl OakTepuil. CTpoeHre 3HI0CHOp U
nporiecc ux GopMuUpoOBaHUs. 3HAYEHUE SHIOCTIOP Y OaKTEepHil.

Tema 4: IIpuHuunel cucreMaTuk npoxkapuot. Illonsitue Buaa y 0axkrepuii.
Bomnpoce! 11 noAroToBKu:

1. OcHOBHBIE NPUHLMIBI TAKCOHOMHHU INPOKAPUOT M €€ MECTO B COBPEMEHHOM
OMOJIOTUYECKON cHCTeMaTHKe. DKOJoro-gusnosnornyeckass U (hUiIoreHeTnyeckas
CUCTEMATHUKA ITPOKAPUOT.

2. IlpusHaku O6akTepuii, yauTbIBa€Mble NP UX Kiaccudukanuu. [lonstue o Buse,
KyJbTYpE U IITaMM€E OaKTepuil.

3. MoueKyasspHO-T€HETUYECKUE METO/IbI UACHTU(DUKAIIIH OaxkTepuil.
Y cTaHOBIIEHUE BHUJIOBOM IMIPUHAICKHOCTH MUKPOOPTaHU3MA.

Tema 5: 3akoHomMepHOCTH PpocTa ¥ Pa3BUTU MHKPOOPraHHU3MOB,
KYJbTHBMPOBaHHUE, BJMSHIE BHEIIHNX (DAKTOPOB.

Bomnpocs! 11 moaAroToBKHU:

1. Poct u pa3Butue 6aktepuil. THUIIBI pa3MHOXKEHHS.

2. Mexanusm nutanus y 0akrepuil. BHekneTouHoe nepeBapruBaHue MUTATEIbHbBIX
BelecTB. [IpOHMKHOBEHME MNHTATENBHBIX BEIIECTB YEpe3 IUIa3MaTUYECKYHO
MeMOpaHy.

3. Tunbl nutaHuss y MUKPOOPraHu3MoB. AyToTpodsl M rerepoTpodsl. Tursl
ayroTpodHoro nutanus. Poro- u xemoayToTpodbsl. OpraHoTpoPsl U JUTOTPOPHI.
Bocemb cioco0o0B XU3HU TPOKAPUOT.

4. Poct u pa3BuTHE MHMKpPOOpPraHu3mMoB. llepuogumueckoe u HENpEpBIBHOE
KyJIbTUBHpPOBaHHE. 3aKOHOMEPHOCTH pOCTAa YHUCTBIX KyJNbTyp OakTepuil mpH
NEPUOINYECKOM KyJIbTUBHpOBaHUU. KpuBas pocra.

5. KynbsTuBUpOBaHue MHKpoopranu3moB. HakonurenbHble KyJnbTypbl. [IpuHimn
ANEKTUBHOCTHU. YHCTBIE KYJIBTYPhl MUKPOOPTaHU3MOB.

6. Hcrounuku yriepoaa, ucnoibdyemble Oakrtepusmu. [loHsATHE ChIpbe B
MUKPOOHOJIOTUYECKON TPOMBIIIIEHHOCTH.

7. VICTOYHHUKHA a30THOTO MHUTAHUA y MHUKpPOOpraHu3sMoB. @DakTopel pocra.
[IporoTpodsl u aykcorpodsl. UcTounuku cepsl u docdopa.

8. OCHOBHBIE THUIIBI Cpell, MPUMEHAEMBIX B MUKpoOHonoruu. Pacnipenenenue no
Ha3HAUYEHUIO, COCTaBY, KOHCHUCTEHIMH. OCHOBHBIE TPeOOBAHMS K IMUTATEIIbHBIM
cpellaM Y IPUHLUIIBI UX KOHCTPYUPOBaHUS



9. 3aKOHOMEPHOCTH pOCTAa  YUCTBIX KYyJbTYp MHKPOOPraHU3MOB  IIPH
MEPUOJIMYECKOM KyJIbTHUBUPOBaHUM. KpuBas pocta HepHOIUYECKON KYJbTYpBI,
OCOOCHHOCTH OTJEIbHBIX (a3.

10. Bnusnue  BHemHuX  (akTopoB  (Temmepatypa, pH wu gp.) Ha
KUZHEJIEATETbHOCTh OAKTEPHIA.

11. Baussaue TemnepaTypel Ha pocT Oakrepuil. lcmonb3oBaHHE BBICOKHX
TEMIEPATyp I CTEPUIN3ALUU. MeTo/Ibl CTEPUIIN3ALINH.

12. Ilacrepuzauns w©  TUHAAIM3auus.  [IpuMeHeHHme B MeQUUUMHE WU
IIPOMBIIIEHHOCTH.

Tema 6: Merado1u3mM MHKPOOPraHu3mMoB. MHoOrooopasue cnoco00B KU3HH
O0axkTepuii.

Bormpocsl 1)1 MOArOTOBKH:

1. DOuepretnueckuii OoOMeH y OakTepuii M €ro CBA3b C KOHCTPYKTHUBHBIM.
OcHOBHBIE 3Tallbl PACLIEIIIEHUS YTJIEBOIOB.

2. OrtHomieHMe MHUKPOOOB K kucinopony. IlyTm mnonydeHus D>HEpruu B
aHa’POOHBIX U a3POOHBIX YCIOBUSX.

3. Amna’poOHoe pacmiemienue yriaeogoB. CyoOctpaTHoe ¢ochoprirpoBaHue.
[Iytb  OmOnena-Meiiepropa u  fapyrue HadajgbHble IyTH aHa3poOHOTro
pacIllelUIeHUsT  YIJIEeBOAOB. DHeprernyeckas 3((EKTUBHOCT aHa’pOOHOIO
pacIIeIUIEHNs [JIFOKO3bI.

4. Iloustue o Opoxenusix. Koneunble mnpoaykThl. Bumasl OpoKeHUHN.
MacnsHokuca0e ¥ IPONHOHOBOKHUCIIOE OPOXKEHHUS.

5. TomodepmentatuBHOoe W  TerepodepmMeHTaTHBHOE  Opokenms.  Mx
B0o30Oyautenu. [IpakTnyeckoe npuMeHEHHE.

6. AspoOHOe paclueryieHue NUPOBUHOTIPATHON KHUCIOTHI. LIMKI TprUKapOOHOBBIX
KHCJIOT, TIEPEHOC 3JEKTPOHOB M OKUCIUTENbHOE (QocopuiarpoBanue. Brixoa
SHEPrUU MpHU a3pOOHOM PaCIICIUIEHUU YTIEBOOB.

7. AspoOHOe U aHa’POOHOE IbIXaHHE Y MPOKAPUOT. Bubpl aHA3pOOHOTO IbIXaHUS
U €ro 3HayeHue.

8. ®dortorpodHbie OakTepun M HUX (POTOCHUHTETHUECKHI ammapar. MexaHu3M
OakTepuanbHOro porocunTe3a. OTanumst GorocuHTe3a OAaKTEpPUl U PaCTEHUH.

9. ®oTOCHMHTE3WpYIOLIME 3€JICHbIE W IMypIOypHbIE CEpHbIE OaKkTepuu, uX
xapakrtepuctuka. OCOOEHHOCTHM CTPOEHUS, LUTOIJIA3MAaTUUYECKHE BKIIOUEHUS
CEpBI, UX POJIb.

10. ®oTtocuHTE3UpYIONIME MyPITypHBIE HECEpHbIE OAKTEPUH, UX XapaKTECPHUCTHKA.
JloHOpBI BOJIOPOIa Y (POTOCHHTE3UPYIOMIUX HECEPHBIX OaKTEepHil.

11. ®unym "llmanobakrtepun". CTpoeHHME MX KIETOK M IOJOXKEHUE B CHUCTEME
opranu3MoB. OcoOeHHOCTH (DOTOCHHTE3a Yy IMAHOOAKTEPHUH.

12. XeMocunTesupytomue Oakrepuud. MX oOCHOBHble Trpynmbl. MexaHu3m
xemocuHTe3a. Pabotel C.H.BuHorpaackoro mo u3y4eHHI0 X€MOCHHTE3UPYIOIIHUX
OaKkTepHil.

13. Hutpudunupyromue ©Oakrepuu. Paborst C.H.Bunorpaackoro mo ux
BBIJICJICHUIO. 3HAUE€HUE HUTPU(UKALIHUH.

14. XemocuHTE3UpYIOIIME CEpHbIE U THOHOBbIE OakTepuu. VX ponb B mpupose u
MEXaHU3M XEMOCHHTE3A.



15. Kenezobakrepun. OCHOBHBIE NpPEACTABUTENNM Ipynnbl. Yexonbyarble
O0aktepuu. Pabotei C.H.Bunorpagckoro u H.I'.XonoaHOro Mo H3y4YEHUIO
&Kese300aKTepUil.

Tema 7: OcHOBHBIE IPyIIIbI TeTEPOTPOPHBIX OAKTEPHUid.

Borpocsl aJis MOArOTOBKH:

1. OcHoBHBIE Tpynmbl TerepoTpodHbIXx OakTepuit.  Crupoxetsl. CTpoeHue
COMpPOXET M HUX OTIWYMs OT Apyrux Oakrtepuil. OCHOBHBIE NPEACTABUTEIU.
CrimpalibHble U U30THYTBIE OAKTEpUU.

2. ®unym "llporeobakrepus" Kak  Haumbojiee  W3y4YeHHas  TpyIa
MUKpoOpranuzMoB. CeMeicTBa SHTEpOOaKTEpHii, ICEBIOMOHA/I , BUOPUOHOB.

3. Ounym "OupmukyThl". XapakTepucTUKa CTAQUIOKOKKOB U OAIIHILI.

4. OcHOBHBIE TPYMIBI T€TEPOTPODHBIX OakTepuil. AKTHUHOMHIIETHI M CXOJHBIC
cHuMu Oaktepun. CTpOoEHHE KIETOK M CIOCOOBI Pa3MHOXKEHUSI aKTUHOOAKTEPHIl.
IIpakTHueckoe 3HaYECHHE.

5. Pukkercum uW XJamMuauM - ocobas rpynma MHKpoOoB-mapasuToB. Llukn
Pa3MHOXKEHUS.

Tema 8: YuacTue MUKpPOOPraHu3MoOB B KPYTOBOPOTAX OCHOBHBIX OHMOIe€HHBIX
3JIeMEeHTOB.

Borpocsl a1 MOArOTOBKH:

1. MuxpoOGHOEe pa3oKeHHe Kpaxmaja, IEeKTMHa U JPYTrux YIJIEBOJOB.
IIpakTryeckoe 3HaYEeHUE IPOLIECCOB.

2. AdspoOHOe U aHa’pOOHOE pa3IOKEHUE MHUKPOOPTaHU3MAMH  KJIETYATKH
(memmrono3sl). Bo3Oyautenu npomeccoB. CKOMB3AIINE OAKTEPHH.

3. Ponb MUKpPOOPraHu3MOB B OMOJOTMYECKOM KPYTOBOPOTE BELIECTB B MPUPO/IE.
4. Kpyrosopot yriaepojna B npupojge. @ukcamus CO, B mpoieccax (GoTo- U
XEeMOCHHTE3a. Bplienenne yriekuclioTel Mpu  pacnaje LEJUTI0JIO3bl U
YTJIEBOJOPO/IOB.

5. Kpyrosopor a3zora B mnpupoge. AMMOHU(PHUKALMSI U MHUKPOOPTaHHU3MBI, €€
BBI3bIBAIOIIILE.

6. Hutpudukanus u BbI3bIBatONIMEe €€ Mukpoopranusmbsl. Pabdotsr C.H.
Bunorpajckoro 1o BeiienieHu0 HUTpudukaTopoB. Jlenurpudukaims

7. Muxkpobuonornyeckas (uxcaius atmocdepHoro azora. CBOOOJIHOKUBYIIHE
a’poOHbBIC U aHAYPOOHBIE a30TduKcaTopsl. Poib B mpupo/e.

8. KiyOenbkoBble OakTepuM, WX XapaKTePUCTHKA, B3aUMOOTHOIICHUS C
pacTeHusMHU. Y 100peHusi Ha OCHOBE a30T(HUKCUPYIOIIMX MUKPOOPTaHU3MOB.

9. MukpoOHOE OKHUCICHHE CEpbl M €€ COCIWHEHUN (POTOCHHTE3UPYIOIIUMU H
XEMOCHHTE3UPYIOIUMH OaKTEPUSIMH.

10. BoccranoBienue cynb(paToB MUKpPOOPraHM3MaMH, €ro NPUYMHbBI U 3HAYECHHE.
KpyroBopot cepsl B ipupo/e.

Tema 9: I'eneTnyeckue pekoMOMHANMH Yy OaKTepHid.

Borpocsl 1Jis MOArOTOBKH:

1. T'enernueckne pekoMOuHanMK y OakTtepuil. MexaHU3M  BKIIIOUECHHS
TeHEeTHYECKOro MaTepuaia B 0aKTepHalbHYI0 XPOMOCOMY.



2. Tpanchopmamuss y  OakTepuil. Oneitel  I'pudpdurca.  Ilpupona

Tpancopmupyromero (akropa U MeXaHU3M TpaHC(hHOpPMaIUHU. 3HaueHue
TpaHcopmaruu.

3. Tpaucoykumsi y  Oaktepuil. Hecnemuduueckas u  creuuduyeckas
TPaHCTyKIIHS.

4. Kownnroranus y 6aktepuii. [lomoBoit dakrop (F- mmasmuaa), ero sokanuzamus
B OaKTepUaTbHON KIETKE M CBOWCTBA.

Kpurepuu ouenku:

Ornenka «OTIAMYHO» / «3auTeHO». OTBETHI HA MOCTABIEHHBIE BOMPOCHI U3JIaTral0TCS
JIOTUYHO, MOCIEI0BATEIbHO U HE TPEeOYIOT JOMOJHUTENbHBIX MoscHeHui. [lonHo
PACKpBIBAIOTCS IPUUYUHHO-CJICICTBEHHBIC CBA3U MEXKAY SIBICHUSIMU U COOBITUSIMU.
HenaroTcst 000cHOBaHHBIE BHIBOBL. COOMI0OJAI0TCA HOPMBI JTUTEPATYPHOU pEUH
Ouenka «xopomo» / «3auTeHo». OTBEThl Ha OCTABJICHHBIE BOIPOCHI U3JIararTcs
CUCTEMATU3UPOBAHO M IMOCJIENOBaTEIbHO. Marepual u3JlaraeTcsi YBEPEHHO.
PackpeIThl NMPUYMHHO-CIEACTBEHHBIC CBSI3M MEXKIY SBICHUSIMU U COOBITHSIMU.
JleMOHCTpUpYyeTCS YMEHHE aHaJIM3UPOBATh MaTepHall, OJHAKO HE BCE BBIBOJIbI
HOCSIT apryMEHTHUPOBAaHHBIA W JOKa3aTelbHbId XapakTep. CoOn0aatoTcs HOPMBI
JUTEpaTypHOU peyu.

OneHka «yJOBIETBOPUTEIBHO» / «3auTeHOo». JlOMyCKaroTCs HapylleHUus B
MOCJEAOBATEIBHOCTH  W3JIOKEHHs.  HemoaHo  pacKpbhIBalOTCS  MPUYMHHO-
CJICICTBEHHBIE CBSI3M MEXIY SBICHUSIMH U COOBITHUSMU. JleMOHCTpHUpYIOTCS
MMOBEPXHOCTHBIE 3HAHUS BOMNPOCA, C TPYAOM PEIIAIOTCA KOHKPETHBIE 3aJlayu.
NmeroTcst  3aTpydHeHuss C  BbIBoJaMH. JlONMyCKarOTCS HapylIEeHUs HOPM
JUTEPATypPHOU peUm.

OneHka «HEYJIOBJIETBOPUTEIBLHO» / «HE 3auTeHO». Marepuan u3naraercs
HEIOoCJIeI0BAaTENbHO, COMBUMBO, HE MPEJICTABISET ONPEIEICHHON CUCTEMbI 3HAHUI
no aucuuruinHe. He packpblBalOTCS MPUYMHHO-CIEACTBEHHBIE CBSI3H MEXKIY
SBJICHUSIMA U cOObITHSIMU. He mnpoBomuTcs aHanu3. BBIBOIABI OTCYTCTBYIOT.
OTBeTbl Ha JOMNOJHUTEIBHBIE BONPOCHl OTCYTCTBYIOT. VIMEIHOTCA 3aMeTHBIE
HapYILICHUS] HOPM JINTEPATyPHOU pEeUHn.

BOHpOCLI K KOJNLIOKBUYMaM

KomnokBuym 1. Tema: Muxkpoouosorns kak Hayka. QO0beKTbl
MHUKPOONOJIOTHH.

Bormpocsl 111 MMCbMEHHOTO OTBETA:

[Ipeamer m 3agaud MUKpPOOHMOJIOTMHU, €€ OCHOBHBIE pa3/eiibl, MECTO U POjb B
COBpeMEHHOW Ouosiornu. ['J1aBHBIE HampaBi€HUs pPa3BUTUS COBPEMEHHOM
MUKPOOHOJIOTUU: (bu3HoI0rNYecKoe, HKOJIOTHYECKOE, MOJIEKYJISIPHO-
reHetudeckoe. [lonoxeHue MHUKPOOPraHU3MOB — OOBEKTOB MHKPOOMOJIOTHH B
YKUBOU MPUPOJE.



KosutokBuym 2. Tema: PasBurHe MuKpoOMosormyeckux meroauk. Poiasb
MeTOA0B B (popMHPOBAHUM HAYKH. BKJIaJ BHIAAIOIIUXCH YYCHBIX.

Bomnpock! 111 NMCbMEHHOTO OTBETA:!

OTkpbITHE MUKPOOOB, pabOTHI MEPBBIX MCCIEA0BATENEH MUKPOOPraHU3MOB. Jlyn
[Tactep u ero Bkiag B pa3Butue. PoOept Kox u ero 3HaueHwe B pa3BUTHH
MUKpoOuosioruu. OCHOBHBIE 3Tanbl pa3BUTHS 0O01Iell MuKpoOuonoruu. PaboTs
C.H.Bunorpanckoro, M. beiiepunka, B.JI. OMemsHckOoro #  JOpyrux
HCCIIeI0BaTeNICH.

KosnokBuym 3. Tema: CTpoeHne MUKPOOHOI KJIETKH.

Bomnpocs! 11 NMCbMEHHOTO OTBETA:!

[{uTonnazmatuueckass MeMOpaHa: XMMHYECKUH COCTaB, CTpPOEHHUE, (yHKUIHUU.
BuyTpukinerounsie MeMmMOpaHHBIE CTPYKTYphl Yy OakTepuii U uX (QyHKUIUH.
Knerounass crteHka OakTepuil: CTpPOEHUE, XUMHUYECKMH COCTaB, (PYHKIUU
KJIETOYHOM CTeHKU. CIM3HUCTBIE CIIOH, KAICYJIbl U YeXJibl y OakTepuil. XKryTuku y
OakTepuil pazmepsl, (hopma, CTPOCHHUE, YUCIO U B3AUMOPACIIOJIOKEHUE, MEXaHU3M
JBUKEHUS KTYTUKOB. PUOOCOMBI OakTepHii, UX CTpOEHHE, XUMHUYECKHI COCTaB,
¢bynkuuu, cyobeauHuipl. OCOOEHHOCTH CTPOEHHUS SJEPHBIX SKBHUBAJICHTOB Y
Oakrepuil.Crnenuduueckre  >JIE€MEHTbI TeHoMa  OakTepuil —  IJIa3MHIIBI,
MHCEPLMOHHBIE AJIEMEHTBI, TPAHCIIO30HBL. DHAOCIOPBI M JPYTHE MOKOSIIHECS
dbopmbl OakTepuil.

KosnokBuym 4. Tema: Ilonsitue Buaa, KYJbTYPbl M IITAMMA OaKTepHii.
OcHOBHBbIE 0COOEHHOCTM CHCTEMATHKH W WIEHTH(PHUKANUU OaKTepuil Kak
0M0JI0rNYeCKUX 00bEKTOB.

Bomnpocs! 11 NMCbMEHHOTO OTBETA:!

OCHOBHBIE TPUHLHUINBI TAKCOHOMHMM IIPOKAPUOT M €€ MECTO B COBPEMEHHOMU
OMOJIOTMYECKON CHCTEMaTHKE. JKOJIOro-(pusnosiorndyeckas U (hUIOreHeTHuYecKas
cuctemMaTuka mpokapuor. IlpusHaku OakTepuil, Y4YUTHIBa€Mble TMpPU UX
kinaccudukanuu. [lonsitue o Buae, KyiabType U mramme 0akrepuid. MosekyispHo-
TFeHEeTHYECKHE METOJIbl HACHTHUPUKAaUUU OakTepuil. YCTaHOBJIEHHE  BHJIOBOM
NPUHAJIEKHOCTH MUKPOOPTaHU3Ma.

KosnokBuym 5. Tema: OcCHOBbI (PM3HOJIOTMH POCTA W KYJbTHBHPOBAHMS
NPOKApPHOT.

Bomnpocs! 11 NMCbMEHHOTI0 OTBETA:!

Poct u pa3Butue OGakrepuit. Mexanusm nutaHusi y Oakrtepuii. Bocemb cmoco6oB
KU3HM IIPOKapuoT. llepmoandeckoe n HempepblBHOE KyJbTUBHpOBaHME. Kpuas
pocTa MepUOANYECKON KyIbTypbl, 0COOCHHOCTH OTAENbHBIX (ha3. HaxomurenbHbie
KyJbTypbl — TMPUHLMN JJEKTUBHOCTU. VcTouHmkm yrimepoma um  as3ora,
ucnojn3yembie Oaktepusmu. Wcrounuku cepbl U Qgocdopa. DakTopsl pocra:
npotoTpodsl U aykcoTpodsl. OCHOBHBIE THIIBI CpE€ll, TNPUMEHAEMBIX B
MUKpPOOHMOJIOTUU: paclpeelieHue MO0 HAa3HAYeHHUIO, COCTaBy, KOHCUCTEHIUH.
KpuBas pocta neproandeckoi KyiabTypbl, 0COOEHHOCTH OT/AENbHBIX (a3. Biusuue
BHEITHUX (hakTopoB (Temmneparypa, pH u ap.) Ha KU3HEAEATEIBHOCTh OAKTEPHIA.
Mertonpl CcTepwIM3alUM: CyXOW JKap, AaBTOKJIIABUPOBAHUE, IMACTEpHU3alUs U
TUHJAIU3aLHS.

KosnokBuym 6. Tema: Merado1u3m 0aKkTepuid.



Bormpocsl 411 MMCbMEHHOTO OTBETA:

DOHepreTuueckuii oOOMeH y OakTepuil M €ro CcBi3b C KOHCTPYKTUBHBIM. IlyTn
MOJYUYEHUs] DHEPrUU B aHA’pOOHBIX M a’dpoOHBIX YycnoBusix. CyOcTpaTHoOe
dbochopunupoBanue. I[lyte DmOnena-Meliepropa u Jpyrue HaudajdbHblEe MTYTH
aHa’pOOHOr0 pacuieIuieHus: yrieBojaoB. [loHsiTue O OpOXKEHUAX: KOHEUHBIE
NPOJYKTHI, BUABl OpokeHUH (rOMO(PEpPMEHTATHUBHOE, TeTepoPepMEHTATUBHOE
MOJIOYHOKHCIIBIE, ~ MACJSHOKUCIOE M TPONMUOHOBOKHUCIOE  Oposkenusi). Llukn
TPUKAapOOHOBBIX  KHUCIIOT,  IMEPEHOC  D3JEKTPOHOB W OKHUCIMTEIbHOE
dbochopunupoBanre. Buubl aHa’poOHOro  AbIXaHMS M €ro  3HAYCHHE.
dortotpodupie Oakrepun W WX (HOTOCHMHTETUYECKHM amnmapar, MeXaHU3M
OakTepraibHOTO (POTOCUHTE3a, (POTOCUHTEZUPYIOIINE 3€JCHBIE W ITyPIypHBIC
CEpHbIE W HECepHble OaKTepuu, HMX XapaKTEPUCTUKA, IJOHOPBI BOAOPOAA Yy
(doTocuHTe3upyomux OakTepuil. [{naHOOAKTEPHUM U OKCUT€HHBIA (DOTOCHHTES.
XeMOCHUHTE3UpYIolue OAKTEpUH: OCHOBHBIE IPYIIbl, MEXaHU3M XEMOCUHTE3a Ha
npuMmepe OECUBETHBIX  CEpHbIX M THOHOBBIX Oaktepuil. JKenezobakrepuw:
OCHOBHBIE TTPEICTABUTEIIN IPYIIIIbI, YEXOJIbYaThle OaKTEpUH.

KosokBuym 7. Tema: PazHooOpa3ue rpynn rereporpopHbIX OaKTepHii.
Borpocsl 11 MMCbMEHHOTO OTBETA:

OcHoBHBIE Tpynmbl reTepoTpodHbIx Oakrepuit.  ChnupanabHble W H30THYTHIE
O0aktepun. CrnUpoXeTbl: OCOOCHHOCTHU CTPOCHHS, OCHOBHBIC TIPEJICTABUTEIH.
Ounym "IIpoTeodaktepusa" kak HauOoliee U3ydeHHAs! TPyIIa MUKPOOPTaHU3MOB,
CEeMENCTBa PHTEPOOAKTEPH, TCEBIOMOHAN , BUOPHOHOB.Dunym "OupMuUKyTH",
XapaKTepUCTUKA CTA(UIOKOKKOB M Oammiiil. AKTUHOMUIIETHI ¥ CXOJHBIC CHHUMH
OaKTepuu: CTPOEHHUE KIETOK U CIMOCOOBI Pa3MHOXKEHHUS, NMPAKTUYECKOE 3HAUYCHUE.
Pukkercun u xmamMuamM - ocobas rpynma MHUKPOOOB-TIAPA3UTOB, LUK
Pa3MHOXKEHUS.

KosutokBuym 8. Tema: IlpeBpamieHue BemecTs B NPHPOAE NPH YYACTHH
MHKpOOpPrann3mMoB. MHoroo0pa3ue MHKpPOOPraHM3MOB, YYaCTBYWIIHX B
HMKJIaX OMOTeHHBIX 3JIeMEHTOB.

Borpocsl a1 MMCbMEHHOTO OTBETA:

MukpobHOe pa3iiokeHre Kpaxmalia, IeKTHHa U APYyTUx yriaeBoaoB. [IpakTudeckoe
3HaYeHHE MPOIECCOB. AIpOOHOE U aHA’IPOOHOE Pa3IOKEHHE MUKPOOPraHU3MaMu
KJIeT4aTku (1esunoso3sl). Bo3Oyaurenu mponeccoB. Ponb MuKpoopraHusmoB B
OMOJIOrMYeCKOM KpyroBOpOTe€ BemlecTB B mpupoae. Kpyrosopor yriepona B
npupoae. duxcarmus CO, B mporeccax (OTo- U XeMOCUHTE3a. Brinenenue
YIJIEKUCIIOTHI TIPH pachajie LEeUII0JIo3bl U yriaeBoaopoaoB. KpyroBopor azora B
npupoge. AMMOHU(UKAIMS W MHKPOOPraHW3MbI, €€  BBI3bIBAIOLIME.
Hutpudukanuss u BbI3BIBAIOIIME €€ MHUKPOOPraHU3Mbl. JleHuTpudukams.
MukpoOuosnoruueckass ¢ukcanus armochepHoro azora. CBOOOTHOKUBYIIHE
a’poOHbIe M aHa’pOOHBIE a30TPUKcATOpbl. MUKPOOHOE OKHUCIICHHE CEphl U €€
COCIMHEHUI (OTOCHUHTE3UPYIOIIMMH W XEMOCHUHTE3UPYIOIIUMU OaKTEePUSIMHU.
Boccranosienue cynb})aToB MUKpOOpraHU3MaMu, €ro IPUYMHbI U 3HAYCHHE.
KosnokBuym 9. Tema: CTpyKTypHBIE U (pyHKIHOHAIbHBIE
0CO0EHHOCTHOAKTEPHUAIBLHON KJIETKU: TeHeTHYecKHe TPaHc(hopMauuu.
Borpocs! 1)1 MHCbMEHHOTO OTBETA:



['eneTnueckre pekoMOMHAIMKU Y OaKTepUil: MEXaHU3M BKIIFOUEHHSI T€HETUYECKOTrO
Marepuala B OakTepuaibHyl0 XpoMocomy. Tpanchopmanus y OakTepuil: mpupoja
TpaHchopmupyromero (akTopa, MEXaHM3M U 3HaY€HUE TpaHCHOpPMAaLUU.
Tpancnykuusa y Oakrepuil. Hecnenmduueckas u crnenuduyeckas TpPaHCHTYyKIIHSL.
Konsbroramus y Oaxrepuit. [losnoBoii dakrop (F- mmasmuga), ero jsokanuszanus B
OakTepuabHON KJIETKE U CBOWMCTRA.

KpuTtepuu onieHKN KOJUIOKBHYMA:

- OIICHKa «OTJIIMYHO» BBICTABISICTCS, €CIH CTYJACHT JIEMOHCTPUPYET
BCECTOPOHHEE, CHUCTEMaTU4YeCKOe U TIyOOKOoe 3HaHUE MaTepualia, yMEHUe
CBOOOJTHO BBITIONHATh MPAKTUYCCKUE 3alaHUsi YMEET CBOOOJIHO JIOTHYECKH,
apryMEHTUPOBAHHO, YETKO M CKaTO H3JaraTh OTBETHl Ha BOIPOCHl C
WCITOJIb30BAaHUEM HAYYHON TEPMHUHOJIOTHU;

- OIIEHKA «XOpOIIN0» BBICTABISICTCS, €CIIM CTYACHT IMPOJAEMOHCTPUPOBAI
XOpOIIIAE CUCTEeMAaTHYECCKUE 3HAHUS MaTepuana, OTBETHI COACPKAT HEKOTOPYIO
HETOYHOCTH WJIM HE OTIMYAIOTCS TIOJTHOTOU M3JI0KCHUS;

- OIICHKa «YJOBJICTBOPUTEIHHO» BBICTABISCTCSA, €CIM CTYACHT JaeT
HETIOJTHBIE OTBETHI Ha BOIIPOCHI, JOMyCKAET HETOYHOCTH B (POPMYITHPOBKAX;

- OIICHKa «HEYJIOBJICTBOPHUTEIHHO» BBICTABISCTCS, €CJIH CTYIEHT He
MOJITOTOBUJICS, HE OTBETHJI Ha BOIMPOCHI MM OTBETWUJ HEMPABUIBHO; IMOKa3al
cia0ble 3HAHUS U JOMYCTUI TpyOble OMTUOKH

OneHo4yHble CpencTBa [UIsi HMHBAJIWAOB M JIAI C OrPAaHUYECHHBIMU
BO3MOXXHOCTSIMH ~ 37I0POBbSl  BBIOMPAIOTCS C Y4YETOM HUX HWHAWBHIYaTbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEM.

— [pu  HEOOXOMUMOCTH WHBAIWJAM U JIMIAM C OrPaHUYCHHBIMHU
BO3MOXXHOCTSIMH ~ 37I0POBBSI  TIPEIOCTABISICTCS  JOMOJHUTENBHOE BpeMsl st
MOJITOTOBKU OTBETA;

— TpU TPOBEIACHUHM TPOIEAYPHl OIEHUBAHUS pPE3yJbTaTOB OOydYeHUs
MHBAJWJOB M JIMI C  OTPAaHUYEHHBIMH  BO3MOXKHOCTSMH  3JI0POBbS
IpeayCcMaTpUBAETCs UCIOIb30BaHUE TEXHUYECKHX CPEACTB, HEOOXOIUMBIX UM B
CBSI3U C UX UHIUBUAYAIbHBIMU OCOOCHHOCTSIMU;

— TOpu  HEOOXOIMMOCTH 1l  oOydarloluXcsi C  OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3[I0POBbSl U WHBAJIMJIOB IpOLEAypa OLIEHWBAHUS PE3YJIbTAaTOB
o0yueHus 10 JUCIUILTUHE MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[Tpouienypa olLieHWBaHUS pPE3yJNbTaTOB OOYUYEHHUS HWHBAJIUAOB U JHI[ C
OTPAaHUYEHHBIMH  BO3MOXXHOCTSIMH ~ 3JI0pPOBbS 1O  AWCHMIUIAHE  (MOIYJIIO)
npelycMaTpuBaeT MpeaocTaBieHne uHpopManuu B Gopmax, aJlanTHPOBAHHBIX K
OTPaHUYECHHSM HX 3[JOPOBBS M BOCIIPUATHS HHPOPMAIIIH:

Jis u1L ¢ HapyIICHUSIMH 3PEHUS:

— B MIeYaTHOU (hopMe yBETMUEHHBIM MIPU(TOM,

— B (popMe AIIeKTPOHHOTO TOKYMEHTA,

JUist U1 ¢ HApYIICHUSIMU CITyXa:

— B mIeyaTHou (opwme,

— B (popMe JIEKTPOHHOTO TIOKYMEHTA.



Jnis au1 ¢ HapyHIeHUSIMHA OTIOPHO-ABUTAaTEIBHOTO anmapara:

— B neyatHoi popme,

— B (hopMe IEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TepevYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT
KOHTHHTE€HTa 00YYaroIIuXcsl.

4.2 ®oHI OUEHOYHBIX CPEIACTB /Jsi NPOBEAEHUS MPOMEKYTOUHOI
aTTeCTAIlUH.

BOHpOCLI AJIH IMOJATOTOBKH K IK3aMEHY

1. Ilpeamer W 3amau MHUKPOOMOJIOTHH, €€ MECTO U pOJIb B COBPEMEHHOMU
ouonoruu. {uddepennnanys MUKpOOHOIOTHIECKON HAYKH IO LETISIM U 00BEKTaM
uccienoBanusi. OCHOBHBIE Pa3/ieibl MUKPOOHUOJIOTHH.

2. 3amaun MUKPOOMOJOTHYECKOM HayKh. 3HAYEHHE MHUKPOOUOJIOTHH  JUIs
pa3BUTHUS (PUBUKO-XUMHUECKON OMOJIOTHH, MEAUIIMHBI U CEIBCKOTO XO35HCTBA.

3. OtkpoiTie MukpoOoB JleBeHTykoM © pabOThl TEPBBIX HCCIEAOBaTENCH
MUKpPOOPTaHU3MOB.

4. Jlyu IlacTep u ero 3HaueHHE B pa3BUTUU MHUKpoOuMosioruu. Pemenue Bompoca
0 CaMO3apOKJICHUH KU3HU. YUeHue 0 OPOKEHHUU.

5. Paborts! [Tactepa no uzyuenuro 6omne3Heil BuHa u nuBa. Pazpabotka [lactepom
HAYYHBIX MPUHIUIIOB TPOPUIAKTUKNA MH(PEKIIMOHHBIX 3a00JIE€BaHUN.

6. PobGeptr Kox u ero 3HaueHue B pa3BUTUU MHUKPOOMOJOTHU. 3HAUYEHHE PadOT
P.Koxa asns pazButHsi MUKpOOHOJIOTMYECKON TEXHUKH.

7. OcHOBHbIE  JTambl  pa3BUTHs  oOmed  MukpoOuonorun.  PaboTsl
C.H.Bunorpanckoro, M. beiiepunka, B.JI. OwMensHckoro #  JOpyrux
HCCIIEI0BATEIIEH.

8. I'maBHble  HampaBieHUS  pa3BUTUS  COBPEMEHHOH  MUKpPOOMOJIOTHU:
buznonornyeckoe, SKOJI0rHIecKoe, MOJICKYIIPHO-T€HETUIECKOE.

9. IlonmokeHue MHUKPOOPraHM3MOB B KuUBOWM mpupone. [IpokapuorHele u
AYKapUOTHBIE MUKPOOPIaHU3MBbI; CXOACTBO U OCHOBHBIE Pa3Inyusl.

10. OcHOBHBIE NPUHIMIBI TAKCOHOMHHU INPOKAPUOT M €€ MECTO B COBPEMEHHOM
OMOJOTMYECKON CHUCTEMAaTHKe. DKOJIOro-PpU3noNoaruueckas u (puioreHeTuyecKkas
CUCTEMaTHKa MMPOKAPHOT.

11. Pa3zmepsl u ¢popma OGakTepranbHbIX KiIeTok. OO0Iias XxapakTepucTUKa CTPOCHHUS
OaKTepUaAbHON KIIETKH.

12. Knerounast crenka Oakrepuil. CTpoeHHE, XMMHYECKHH COCTaB, (PYHKIUU
KJIeTOYHOM cTeHku. bakrepum 0Oe3 kietouHoit crteHku: L-dopmbl Oakrepuid,
MUKOIIa3Mbl. CIU3HUCTBIE CJIOM, KAaTCYJbl M 4eXJbl y OakTepuil. X xuMuueckuii
COCTaB U 3HAUYCHHE.



13. Krytuku 'y  Oakrepuii  pasmepsl, (¢Gopma, CTPOCHHE, YHUCIO U
B3aMMOpACIIoNoKeHne. MexaHu3M JIBUKEHHsI )KTyTUKOB. Bopcunku (pumbpun),
UX OTJINYHS U PYHKIUU.

14. llutomnazmatuueckass MemOpaHa. Ee xuMuueckuid cocTaB, CTpPOCHHE,
¢byHkuuu. BHyTpukieTouHble MeMOpaHHbIE CTPYKTYpbl y OakTepuil uU uX
GbyHKIIH.

15. Pubocompl OakTepuil, HUX CTpPOEHHE, XUMHUYECKHUH coOCTaB, (YHKIIUH.
Cy0benunuiibl pudocom. [Tonrcomsr.

16. OcobeHHOCTH CTPOCHUS SACPHBIX PKBUBAICHTOB y OakTepuii. bakrepuanbHas
xpomocoma U ee cTpoeHue. OTInuusi HyKJICOHIOB OakTepuil OT sAep dyKapHOT.
[Tnazmubl. THCEpUMOHHBIE 3JIEMEHTHI U TPAHCIIO30HBI.

17. Dunocnopel U Apyrue nokosmuecs Gopmsl 6akTepuil. CTpoeHre 3HI0CHOp U
nporiecc ux GopMupoBaHus. 3HAYEHUE SHJIOCTIOP Y OaKTEepHil.

18. IIpu3Haku GakTepHii, yauTbiBaeMbl€ NpU UX kinaccupukauuu. [lonsarue o Buze,
KyJbTYpE U IITaMMe OaKTepHUIA.

19. MonekynsapHO-T€HETUUECKHE METOBI uAeHTU(UKAIITT OaxkTepHil.
YcraHoBieHHEe BUA0BOM MPUHAAIECAKHOCTH MUKPOOPTraHU3Ma.

20. Poct u pa3Butue 6aktepuid. TUIBI pa3MHOXKEHUS.

21. Mexanu3m nutanus y 0akrepuil. BHekneTouHoe nepeBapruBaHue MUTATEIbHbBIX
BelleCTB. [IpOHMKHOBEHHME NMTATEJIBHBIX BEIIECTB 4Yepe3 IIa3MaTHYECKYIO
MeMOpaHy.

22. Tumibl MHATAaHHUS Y MUKPOOPTaHU3MOB. AyTOTpodbl U TeTepoTpodbl. THIIbI
aytotpodHoro nmuranus. Poto- u xemoayTorpodnl. OpranoTpodsl U IUTOTPODHI.
BoceMb crmoco60B KU3HH MPOKAPHUOT.

23. Poct u pasBurHE MHUKpOOpraHusMoB. llepumogmueckoe H HeNpepBIBHOE
KyJbTUBUPOBaHUE. 3aKOHOMEPHOCTH pPOCTA YMCTBIX KYJIbTYp  OakTepuil mpu
MEePUOIMYECKOM KyIbTUBHpOBaHUU. KpuBas pocra.

24. KynpTuBHpOBaHME MUKpOOpranuzMoB. HakonutenbHbie KyabTyphl. [IpuHImun
ANEKTUBHOCTHU. YUCTBIE KYJIbTYpbl MUKPOOPTaHU3MOB.

25. Uctounuku yriaepoja, HCHoidb3yeMble OaktepusimMu. lloHsite cbippe B
MUKPOOHOJIOTHYECKON MPOMBIILIIEHHOCTH.

26. UcTOYHMKM Qa30THOTO NUTaHUS Yy MHUKpoopranusmoB. DakTopbsl pocra.
[IporoTpodsl u aykcorpodsl. Uctounuku cepsl u dhocdopa.

27. OcHOBHbIE THUIBI CpeJl, MPUMEHSIEMbIX B MUKpoOuosoruu. Pacnpenenenue mo
HA3HAYEHHIO, COCTaBY, KOHCHCTEHIMU. OCHOBHBIE TPEOOBaHHUS K MHUTATEIbHBIM
cpellaM U MPUHLUIBI UX KOHCTPYUPOBaHUS

28. 3aKOHOMEPHOCTH  pOCTAa  YUCTBIX  KyJIbTYp  MHMKPOOPTaHHW3MOB  IIpHU
MEPUOJIMYECKOM KyJIbTHUBUPOBaHUMU. KpuBas pocta HepHOIUYECKON KYJbTYpBI,
OCOOCHHOCTH OTJEIbHBIX (a3.



29. Bausiuue  BHemHuX — QaktopoB  (Temmeparypa, pH u  ap.) Ha
KU3ZHEJIEATEITbHOCTh OAKTEPHIA.

30. Biusisnue TeMmmeparypel Ha pocT Oakrtepuil. Vcmonb3oBaHHEe BBICOKHX
TeMIlepaTyp Uil CTepuiIn3aund. MeToibl CTepUITU3alHH.

31. [lacrepuzauus u  TUHAaIW3anus.  [lpuMeHenne B MeQUUUHE WU
IPOMBIIIIEHHOCTH.

32. DHepreTdeckuii oOMeH y OakTepuii H €ro CBA3b C KOHCTPYKTHUBHBIM.
OCHOBHBIE 3Tallbl PACIIEIVIEHUS YTJIEBOJIOB.

33. OtHomieHre MUKPOOOB K Kucimopoxy. IlyTm monydeHus DJHEpruu B
aHA’POOHBIX M A3POOHBIX YCITOBUSX.

34. AnaspoOHoe pacmieruieane yrieBogoB. CyOctpatHoe (dochoprimpoBaHue.
[Iytp OmbOpena-Meitepropa u  gpyrue HadajgbHble MyTH  aHa’pOOHOTO
paclieIieHus  YIJIeBOAOB. OJHepreruyeckas 3(P(EKTUBHOCTb aHa3pOOHOTO
paclIerIeHUs TIIF0KO3bI.

35. [lonsitue o Opoxenusix. KoHeunble mnpoayktel. Buabsl  OpoxeHui.
MacastHOKUCI0€ U TPONMOHOBOKUCIOE OPOKEHUS.

36. l'omodepmenTaTuBHOE U rerepodepMeHTaTUBHOE  OpoxeHus.  Ux
B0o30yautenu. [IpakTuyeckoe npuMeHeHHeE.

37. AspobHoe paciierieHne TUPOBUHOTPATHON KUCIOTHL. LUK TpukapOOHOBBIX
KHCJIOT, NEPEHOC 3JIEKTPOHOB U OKUCIHUTENbHOE (ochopunupoBanue. Boixoa
SHEPrUM MPHU a3pOOHOM pacCIlEIIICHUH YTIEBOIOB.

38. AspoOHoe 1 aHaPPOOHOE NbIXaHHUE Y MPOKAPUOT. BUbl aHA3POOHOTO IBIXaHHUSI
Y €ro 3HAYEHUE.

39. ®ororpodHbie OakTepuu W uUX (OTOCHHTETUYECKUN ammapaT. MexaHu3m
OakTepuanbHOro gporocuHTe3a. OTnnuns GoToCUHTE3a OAKTEPUI U PaCTECHUH.

40. ®OTOCUHTE3UPYIOLIME 3€JIEHbIE U IMypHOypHbIE CEpHble OaKTepuu, UX
xapakTepuctuka. OCOOEHHOCTH CTPOEHHUS, LMUTOIJIA3MATHYECKUE BKJIIOYEHUS
CEpBbI, UX POJIb.

41. ®oTOCUHTE3UPYIOLIME MYPITypPHbIE HECEPHbIE OAKTEPUM, UX XaPAKTEPUCTHUKA.
JloHOpBI BOA0pOoIa Y GOTOCUHTE3UPYIOIIUX HECEPHBIX OAKTEPUH.

42. Ounym "lnanobakrepun". CTpoeHHE UX KJIETOK M TOJOXKEHHE B CHCTEME
oprann3MoB. OcobeHHOCTH (DOTOCHHTE3a y IIMAHOOAKTEPUH.

43. XemocuHresupytomue Oaktepun. X ocHOBHbIe Tpynmbl. MexaHuU3M
xemocuHTe3a. Pabotel C.H.BuHOrpagckoro mo mM3y4eHHI0 XEMOCHHTE3UPYIOIINX
OakTepwHii.

44. Hurpudunmpyronue Oaxtepun. Pabotrer C.H.Bunorpamckoro mo wux
BBIJICJICHUIO. 3HAYEHUE HUTPUPUKALINH.

45. XeMOCHHTE3UPYIOIUE CEpHbIE U THOHOBBIE OakTepuu. VX ponb B mpupoje u
MEXaHU3M XEMOCHHTE3a.



46. Kenezobakrepuu. OCHOBHBIE MPEACTABUTENM TIpynnbl. Yexonbyarbie
O0aktepuu. Pabotei C.H.Bunorpagckoro u H.I'.Xon0aHOro Mo M3y4YEHUIO
&KeJne300aKTepUil.

47. OcHOBHBIE Tpynmnbl TerepoTpodHbix Oakrepui.  CrnupoxeTsl. CTpoeHue
COUPOXET M HUX OTIMYMsl OT Jpyrux Oaxrtepuil. OCHOBHBIE TNPEICTABUTENM.
CrnupanbHble U U30THYTHIE OAKTEPHH.

48. dunym  "Ilporeobaktepus" KaKk  HamOoJiee  HW3Yy4YeHHas  TpyImna
MHUKpooprann3zMoB. CemeiicTBa SHTEpOOaKTEpUid, IICEBAOMOHA]T , BAOPHOHOB.

49. Ounym "OupMuKyTh". XapakTepuCTUKa CTAPUIOKOKKOB U OAIlILI.

50. OcHOBHBIE TPYNIBI TETEPOTPOPHBIX OaKTEpHil. AKTHUHOMUIETH M CXOIHBIC
caumu Oaktepun. CTpOCHHE KIETOK M CITOCOOBI PA3MHOXEHUSI aKTHHOOAKTEPHIA.
IIpakTueckoe 3HaYECHHE.

51. Pukkercun u XJamMuauu - ocobasi Tpymnmna MHKpoOOB-mapa3uToB. [{ukin
Pa3MHOXKEHUS.

52. MukpoOHOe pa3loKeHHE Kpaxmajia, T[EeKTUHA U JAPYIHX YTJIEBOJOB.
[IpakTryeckoe 3HaYeHUE MPOLIECCOB.

53. AspobHOEe U aHa’poOHOE pa3IOKEHUE MHKPOOpPraHW3MaMH KJIETYATKH
(memrono3sl). Bo3oynurenu nporieccoB. CKOMB3SIINE OAKTEPUH.

54. Posib MUKPOOPTaHHW3MOB B OMOJIOTUYECKOM KPYTOBOPOTE BEILIECTB B MPUPO/IE.
55. Kpyrosopot yriepoaa B mpupoae. @ukcamuss CO2 B mpoueccax ¢GoTo- u
XEMOCHHTE3a. BplieneHne yrieKuclIoTel IpU  pacnaje LEJUTIOJIO3Bl U
YTJIEBOJOPOJIOB.

56. KpyroBopot azora B mpupoge. AMMOHU(UKAIHMS ¥ MHUKPOOPTAHHU3MBI, €€
BBI3BIBAIOIIINE.

57. Hutpudukauuss W BbI3bIBaOIIME €€ MukpoopranusMbel. Paborsr C.H.
BuHorpaackoro mno BbliesIeHUI0O HUTpU(HUKaTOpoB. Jlenutpudukanus

58. MukpoOuomnoruueckas ukcamnus armochepHoro azora. CBOOOJIHOKUBYIIIHE
a’poOHbIe U aHadpoOHbIe a30TduKcaTopbl. Posk B ipupoe.

59. KnyOeHbKOBbIE OakTepuu, WX XapaKTEpPUCTHKA, B3aUMOOTHOUIEHUS C
pacTeHUusIMU. Y 10OpEeHHs Ha OCHOBE a30T(MUKCUPYIOMIUX MUKPOOPTaHU3MOB.

60. MukpoOHOE OKHCIIEHHE Cepbl U €€ COEAMHEHUH (POTOCUHTEIUPYIOUIUMHU U
XEMOCHUHTE3UPYIOLUMU OaKTEPUSMHU.

61. BoccranoBienue cyib(paToB MUKPOOPraHU3MaMu, €ro MPUYUHbBI U 3HAYEHHE.
KpyroBopot cepsl B Ipupoe.

62. 'enetnueckue pexkoMOuMHanmuu y Oaktepuil. MexaHu3M  BKIIOYCHHS
TF€HETUYECKOr0 MaTepraia B 0aKTepHaIbHYI0 XPOMOCOMY.

63. Tpancpopmanust y  OakTepuil. Oneitel  I'pudpdurca.  Ilpupona
TpaHchopmupyromero (Gakropa M MEXaHU3M TpaHCHOPMALIMH. 3HayeHue
TpaHcopmariuu.



64. Tpancnykuuss y  Oaktepuil. Hecnemuduueckas u  creuuduyeckas
TPAHCTyKIIUS.

65. Konstoranus y 6akrepuii. [Tonosoit daktop (F- minazmuaa), ero Jokaiu3amnus
B OakTepuanbHOU KJIETKE U CBOWCTBA.

Kputepuu olieHKH 3K3aMeHa:

BricTaBieHue OLIEHOK Ha 3K3aMEHE OCYIIECTBIISIETCA HA OCHOBE MPHUHIIUIIOB
O0OBEKTUBHOCTH, CHPABEUIMBOCTH, BCECTOPOHHErO0 aHajdu3a YPOBHS 3HAHUM
CTYJEHTOB.

[Ipu BBICTABICHUM OLEHKHU 3K3aAMECHATOP YUUTHIBACT:
* 3HaHWe (AKTHUECKOTO0 MaTepuajia 1Mo TporpaMme, B TOM YHCIIC; 3HAHUE
00s13aTeNTbHON JTUTEpaTyphl, COBPEMECHHBIX IMyOJIMKAIIMK MO MporpaMme Kypca, a
TaKXK€ UCTOPUM HAYKH;
* CTENEHb AKTUBHOCTH CTYJICHTA HA CEMUHAPCKUX 3aHATHUSIX;
* JIOTUKY, CTPYKTYpPY, CTHJIb OTBETA; KYJbTYpYy pE€UH, MaHEpPy OOILICHHUS;
* TOTOBHOCTb K JIHCKYCCHHM, AapryMEHTHUPOBAHHOCTb OTBETA; YPOBEHb
CaMOCTOSATEIBHOTO MBIIJICHUS, YMEHUE MPUI0KUTH TEOPUIO K ITPAKTUKE.

OrneHka «OTIUYHOY.
OlneHKa «OTIUYHOY» CTABUTCS CTYAEHTY, OTBET KOTOPOTO COJICPKUT:
* nIyOOKOE€ 3HAaHHE MPOrPpaMMHOT0 MaTepualia, a TakKe OCHOBHOTO COJIEpPKaHUS
Y HOBAIIMi JICKIIMOHHOT'O Kypca IO CPAaBHEHUIO ¢ YUSOHOU JIMTEPaTypOil;
* 3HAHMWE KOHUENTYAJIbHO-MOHATUIHOTO anmnapara BCEro Kypca;
* 3HaHWE MOHOTPaPUUYECKON JTUTEPATYPHI 11O KypCy,
a TaK’K€ CBUJECTEIBCTBYET O CHOCOOHOCTH:
*  CaMOCTOATEJIbHO KPUTHYECKHU OIIEHUBATh OCHOBHBIE MOJIOKEHUS Kypca;
*  YBS3BIBaTh TEOPHIO C MPAKTUKOM.
OleHKa «OTJIMYHO» HE CTaBUTCS B CIy4asX OTCYTCTBUSI AKTHBHOTO Y4acTHs
CTyJIeHTa B yueOHON paboTe Ha 3aHATHSAX, a TaK)Ke HEMPaBUJIbHBIX OTBETOB Ha
JOTIOJTHUTEIIBHBIE BOITPOCHI TPEIMOaBATENS.

OneHka «XOpoIioy.
O1ieHKa «XOpPOIII0» CTaBUTCS CTYJICHTY, OTBET KOTOPOI'O CBUJIETEILCTBYET:
* 0 [IOJTHOM 3HAHWHU MaTepuasa Mo MporpamMmmMme;
* 0 3HAaHHMM PEKOMEHJOBAHHOM JUTEPATYPHI,
* a TakXke COACPKUT B IEJIOM IMPABWILHOE, HO HE BCErJa TOYHOE W
apryMEHTHUPOBAHHOE U3JI0KEHHUE MaTepuaa.
OlrieHKa «XOpOIIO» HE CTABUTCS B CJIydyae OTCYTCTBUS Yy CTYJEHTAa NMOHUMAaHUS
M3JIaraéMoro OTBETA.

OrneHka «yJI0BJIETBOPUTEIBLHO.
OneHka «yJIOBIETBOPUTEIBHO)» CTABUTCS CTYJICHTY, OTBET KOTOPOT'O COJACPIKUT:
* TIOBEPXHOCTHBIE 3HAHUS BAXKHEUIIUX pPa3/eOB IPOrpaMMbl M COACPKAHUS
JICKIIMOHHOTO KypCa;
* 3aTPpyAHEHHS C MCIOJb30BAHUEM HAYYHO-NIOHATHMHOIO  ammapara u
TEPMUHOJIOTUH KypCa;
* CTPEMJICHHE JIOTHYECKH YETKO MOCTPOUTH OTBET, & TAKXKE CBHUIETEIBCTBYET O
BO3MOYKHOCTH TTOCJIEAYIONIETO 00y4YeHHS.

OueHka «HEYIOBJIETBOPUTEIIHLHO.



OI_ICHKa «CHCYOOBJICTBOPUTCILHO» CTaBHUTCA CTYACHTY, HMCIOIIICMY
CYHCCTBCHHLIC HpO6€J’IBI B 3HAHWKW OCHOBHOTI'O MaTCpualia 1o mporpaMmme, a TaKxe
AOITYCTUBHICMY IIPUHIOUIINAJIIBHBIC OIINOKHU IIPpHU U3JIOKCHUHU MaTCpHajia.

OneHouHble CcpeAcTBa JUIsl HWHBAIUAOB W JUI C OrPAaHHUYEHHBIMHU
BO3MOXXHOCTSIMH ~ 37I0POBBSl  BBIOMPAIOTCS C Y4YETOM WX HWHAWBHIyaTbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEM.

— npd HEoOXOJAMMOCTM WHBaJUAAM M JHUIAM C OTrPaHUYEHHBIMU
BO3MOYKHOCTSIMU ~ 3JI0POBbSl  MPEAOCTABISAECTCA JIONOJHUTEIBLHOE BpeMs IS
MOJIFCOTOBKHU OTBETa HA SK3aMEHE;

— IpU TPOBEACHUM NPOLEAYpPbl OLEHUBAHUS pPE3YJIbTaTOB OOydeHUs
MHBAIMIOB M JMI C  OFPaHUYEHHBIMH  BO3MOXXHOCTSIMH  370POBbsI
IpeyCMaTPUBACTCSI UCIIOJIb30BAHUE TEXHUUYECKUX CPEACTB, HEOOXOJUMBIX MM B
CBSI3U C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU;

— TOpu  HEOOXOAMMOCTH 1l  OOydaloluxcsi C  OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3[IOPOBbSl M WHBAJIHMJIOB IpOLEAYypa OLIEHWBAHUS PE3YJIbTAaTOB
00yueHus 10 JUCIUILTUHE MOXKET MMPOBOJUTHCS B HECKOJIBKO TAIOB.

[Ipouenypa oueHHBaHUS pPE3YNbTATOB OOYYEHHS WHBAJIUAOB U JHI[ C
OTPaHUYECHHBIMU  BO3MOXXHOCTSMH  3JI0POBbSl [0  JUCUUIUIMHE  (MOJYIIO)
MpeaycMaTpuBaeT NpenocTaBieHue MHpopMaluu B (popmax, aJanTUPOBAHHBIX K
OTPaHUYECHHSM X 3[JOPOBBS M BOCIIPUATHS HH(POPMAIIIH:

JIist L ¢ HapyUIEHUSIMU 3PEHUS:

— B Ie4yaTHOW (hopMe yBeIMUEHHBIM HIpU(TOM,

— B (popMe JIEKTPOHHOTO TIOKYMEHTA.

JUig au1 ¢ HapyLIeHUSIMU CITyXa:

— B mIeyaTHou (opwme,

— B (popMe 3JIEKTPOHHOTO TIOKYMEHTA.

Jjis aui ¢ HapyIIeHUSIMHA OTIOPHO-ABUTaTEIbHOTO anmnapara:

— B TIe4aTHOU (popme,

— B (hOpMe IEKTPOHHOTO IOKYMEHTA.

JlanHblil TIepeYeHb MOXET ObITh KOHKPETHU3UPOBAaH B 3aBUCHUMOCTU OT
KOHTHHT€HTa 00yYaroluXxcs.

5. IlepeyeHb OCHOBHOW M [IONMOJHHUTEJILHOW Y4eOHO# JIMTEpPATypBHl,
He00X0UMOI1 1JI1 OCBOCHHUS TUCHHUILIMHBI (MOLYJIA).
5.1 OcHoBHas1 IMTEpaTypa:

1. Herpycos, A. 1. MukpoOuonorus: Teopus U npakTtuka B 2 4. Hacte 1 : yueOHUK
s OakanaBpuaTta W Mmaructparypel / A. U. Herpycos, 1. b. Kotoa. — M. :
M3narensctBo IOpaiit, 2017. — 333 ¢. — (Cepusa : bakamaBp u maructp.
Axkanemuueckuii kypc). — ISBN 978-5-534-03805-7.https://biblio-online.ru/book/
B78A1E41-7F18-4559-A20E-F3AFF52C9DAF

2. Herpycos, A. . MukpoOuosorus: Teopusi 1 npakTuka B 2 4. Yactp 2 : yueOHUK
s OakanaBpuata U Maructparypel / A. WM. Herpycos, 1. b. Kotoa. — M. :
M3patensctBo IOpaitt, 2017. — 312 ¢. — (Cepus : bakamaBp u maructp.



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

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

3. Emues, BeceBonoa Tuxonosuu.Mukpoouosorust [Tekcr] : yueOHUK st
6akanaBpoB / B. T. Emues, E. H. Mumyctus. - 8-e u3a., ucnp. u gom. - Mocksa :
FOpaiit, 2014. - 445 c. : un. -(bakanaBp. YrnyOnenusiit kypc). - bubnuorp.: c. 427.
- ISBN 9785991630191 : 596.42.

JUist ocBOEHWs AUCUMIUIMHBI WHBAIMAAMU M JIMLAMH C OTPaHUYEHHBIMH
BO3MOYKHOCTSIMU 370POBbSI UMEIOTCS U3JIaHUS B 3JIEKTPOHHOM BHJIE B 3JIEKTPOHHO-
OonbamoTeuHbIx cucremax «Jlaup» u «¥OpaitTy.

5.2 lonoJiHUTe/ILHAS JIMTEpPaTypa:
1. UBmmua, HWpuna bopucoBHa. bonpmoil mnpaktukym "Mukpobuonorns"
[Tekct] : yueOHOe mocoOue mis cryaeHtoB By3oB / WM. b. MBmmua. - CaHKT-
[TerepOypr : IIpocnekt Hayku, 2014. - 108 c. : un. - bubnuorp. B KoHIE 3a7ad4. -
bubmuorp.: c. 92-94. - ISBN 9785903090976 : 521.50.
2. 3w3uHa, O.B. O6mas mukpobuosorus : nmadopaTopHbii npaktukym / O.B.
3to3uHa ; MuHHCTEpCTBO 0Opa3oBaHusi W Hayku Poccuiickoit dexneparuu,
®enepaibHOE TOCYJIApPCTBEHHOE OIO/DKETHOE 00pa3oBaTelIbHOE —yUPEKJICHHUE
BBICHIET0 MPOQPECCHOHATIBHOTO 00pa3oBaHusi «TaMOOBCKMII TOCYIapCTBEHHBIN
TeXHUYECKUH yHuBepcute». - Tam00B : M3marensctBo ®I'BOY BIIO «TI'TVY»,
2015. - 82 c. : ui. - bubin. B kH. - ISBN 978-5-8265-1431-3 ; To e [ D1E€KTpOHHBI
pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=445121 (29.03.2017).
3. Oxonorust MuKpoopranu3zMoB [Tekcr] : yueOHUK /Ui OakaaaBpoB : YYEOHUK IS
CTYJICHTOB  YHUBEpPCUTETOB, oOydaroumuxcss 1o cneuuaibHoctu 012400
"Mukpobuonorua" u ApyruM OHUOJOTHYECKMM crenuainsHocTsM / [A. W
Hetpycos, E. A. bonu-Ocmonosckas, B. M. IN'opnenko u ap.] ; mox o6ml. pen. A.
N. Herpycosa. - 2-e u3a. - Mocksa : FOpaiir, 2015. - 267 c. : un. - (bakanasp.
ba3oBelii Kypc). - ABTOpBI YKa3aHbl Ha 000pOTE THUT. JI. - BUOIHUOrp. B KOHIE IJIaB.
- ISBN 9785991627344 : 266.75.
4. CoBpemennast mukpoouosorus. [Ipokapuots! : [yueOHOE mocobue] : B 2 T.
T. 1/ nox pen. Y. Jenrenepa, I'. Ipesca, I'. Ilnerens ; nep. ¢ anri. M. A. Bepra u
ap. nox pen. A. . Herpycosa u T. C. Unpunoit ; [C. Anxes u ap.]. - M. : Mup,
2005. - 654 c., [8] . wi. - (JIyumuii 3apyOexHbIi yueOHUK). - Bubnauorp. B KoHIIe
rnas. - [ISBN 503003707. - ISBN 5030037063. - ISBN 3131084111 : 1415 p. 70 k.
5. CoBpemenHass Mukpoouosorus. [Ipokapuotsl : [yueOHOe mocobue] : B 2 T.
T. 2 / non pen. 1. Jlenrenepa, I'. [pesca, I'. lllnerens ; mep. ¢ aurn. M. B.
Andeponoii, A. B. Jlebequnckoro u K. JI. Tapacosa non pen. A. M. Herpycona ;
[A. Byt u ap.]. - M. : Mup, 2005. - 493 c., [12] n. un. - (JIyqmmii 3apyOexHBIHI
yueOHUK). - bubmuorp. B xonue raas. - 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. [lepuoanyeckue u3IaHMs:

No ITepronnu Mecto
. HOCTb 3a Kakue TOJbl | XpaHEH
n/ | Ha3Banue uznanus
. BbIX0/Ia (B | XpaHUTCS us
roj)
1 | MukpoOuonorus 6 1944-2016 u3
_ 1956-1983,

2 | Bectauk MI'Y. Cepusi: buonorus 4 1987-2016 u3

4 Knuandeckast U naboparopHas 12 2001-2016 s
JIMarHOCTUKA

5 | Mukosnorus u GUTONaTOJIOTHSI 6 2001-2016 u3

6 | MukpoOHOJIOTHYeCKH KypHAT 6 1987-2016 U3

7 | MonekynspHas OMOJIOTHS 6 1978-2016 43

8 | buorexnonorus 6 1996-2016 43
N3BecTus PAH Cepus: 1936, 1944-

9 6 q/3
buonornueckas 2013

10 [TpuxnaaHas OMOXUMUS n 1968-2016 s
MUKPOOHOJIOTHS

11 buonorus. PedepatuBnbiii KypHad. 1970-2013 s POK

BUHUTHU

6. IlepeueHn pecypcoB HH(POPMALUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«HTEpHET», HEOOXOAUMBIX /IJIs1 0CBOCHHS TUCIUILINHBI (MOTYJIsI).
1. www.kubsu.ru - odumnuaneubiii caiit Ky0OaHCKOro rocymaapcTBEHHOTO

YHUBCPCHUTCTA,

2. http://www.biorosinfo.ru/ - opuiuanbHbIi calT 00IEecTBa OMOTEXHOJIOTOB

Poccun umenn 10.A. OBUMHHHUKOBA

3. http://www.cbio.ru/ - uHTepHET-)XypHaN "KomMepueckas OMoTeXHOJIOTH";

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

"buorexnonorusa";

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

opuIManbHBIA  CalUT  KypHaia

opuuManbHBIA  CaUT  HMHCTUTYTA

OMOJIOrMYECKOT0 MPUOOPOCTPOEHUS C ONBITHBIM NMPOU3BOACTBOM PAH;

6. http://www.genetika.ru/ - odunmansueiii caiit ®I'YII ['ocynapcTBeHHBINM

HAaYy4YHO-UCCICA0OBATCIBCKOI0O HHCTUTYTA '’CHCTHKH W CCICKIUU ITPOMBIINIJICHHBIX

MuKpoopranuzMoB (MockBa)

7. DJEKTpOHHAas OoubuoTeuHas

(http://www.elibrary.ru)

book.com

CHUCTCMa

eLIBRARY.RU

8. DnektpoHHas OubamoTedHass cucrema wu3narenbcTBa "Jlamp" http://e.lan-

7. Meroanueckue YyKazaHMA A O00y4alOIIMXCH 10 OCBOCHHUIO
AUCUMIIUHBI .



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

Jleknus:

PabGora Ha nekuuM SABISETCS OYEHb BaXXHBIM BHJOM CTYACHUYECKOM

ACSITENFHOCTH JUTSI U3yYeHUS AUCIUTIINHBI, T.K. Ha JIEKIIUU TPOUCXOTUT HE TOIBKO
COOOIIIeHNE HOBBIX 3HAHMA, HO M CHCTEMAaTH3aIusi U OO0OOIICHHE HAKOILJICHHBIX
3HaHWH, (OPMHUPOBAHME HAa WX OCHOBE WJICHHBIX B3IIISIOB, YyOEXKICHUH,
MHUPOBO33pPEHUS, PAa3BUTHE MO3HABATEIBHBIX M TPO(ECCHOHATBHBIX HWHTEPECOB.
JIEKTOp OpHEHTUPYET CTYJCHTOB B yueOHOM MaTepuaie. KpaTkue 3amvcu JeKIUi
(KOHCTIEKTUPOBAHMUE) TIOMOTAE€T YCBOUTH MaTEpHall.
Hanucanne KoHCHeKkTa JIEKUUH: KpaTKO, CXEMaTHMYHO, IIOCJEI0BaTEIIbHO
(UKCHUpOBaTh OCHOBHBIC TIOJOKEHHMsI, BBIBOJABI, (POPMYIHPOBKH, 0000IICHMUS,;
MOMEYaTh BAXKHBIC MBICIIH, BBIJCISATH KIIIOYEBBIE CIIOBA, TEepPMHUHBL. KOHCHIEKT
JAy4lle MOApa3feNsiTh Ha IyHKTbI, maparpadbl, cOOMI0Aas KpPacHYI CTPOKY.
[lpuHnMIIUaTbHBIE MeECTa, OmpeAeNeHus, (QOpMyIbl CIEeIyeT COMPOBOXKIAThH
3aMEUaHMSIMH: «BAXKHO», «OCO00 BAXKHO», «XOPOIIO 3allOMHHUTHY W T.IM. WIH
MOJYEpPKUBaTh KpacHOM pyukoil. LlemecooOpa3zHo pa3zpaboTrarb COOCTBEHHYIO
CHUMBOJIUKY, COKpAIICHUS CJIOB, YTO TMO3BOJUT CKOHIICHTPUPOBATH BHUMAaHHUE Ha
BOXHBIX CBeAcHMsX. [IpociymuBanue 1 3amuch JEKIIMH MOKHO TIPOU3BOIUTH TIPU
MIOMOIIM COBPEMEHHBIX YCTPOUCTB (MUKTO(POH, HOYTOYK, HETOYK U T.1.). PaGoTas
HaJT KOHCIIEKTOM JICKIIH, BCET/Ia CIEAyeT UCIIOIb30BaTh HE TOJIBKO yUEeOHHK, HO U
Ty JHUTEPATypy, KOTOPYIO JOIMOJHHUTEIHHO PEKOMEHOBAN JIEKTOP, B TOM YHCIIE
NepUOANYECKUE HM3JaHMUsI COOTBETCTBYIOIIEH HampasieHHocTu. [lo pesynbraTtam
paboThl C KOHCHEKTOM JIEKIIMU CIEAyeT OO0O03HAYUTh BOMPOCHL, TEPMUHBI,
MaTepHuai, KOTOPBIH BBI3BIBAET TPYIHOCTH, TOMETUTH U TIOMBITATHCSI HAWTH OTBET B
peKoMeHIyeMol JuTepaType. Ecnu camocTosTensHO HE yAaeTcs pa3oOpaThcs B
MaTepuaiue, Heo0XoauMo chOpPMYyIMPOBATh BOMPOC U 3aJaTh IMPErNojaBaTellio Ha
KOHCYJIbTAIlMH, HA TPAKTHYECKOM 3aHSATHH, HAa OOIMICHMH B KOHTAKTHBIC Yachl.
JIeKITMOHHBIN MaTepuan sBiseTcs 0a30BBIM, C KOTOPOTO HEOOXOIWMO HayaTh
OCBOEHHUE COOTBETCTBYIOIIETO pa3ieia Uiy TeMbl. [[1aH MOArOTOBKY K JICKITHH:

. 03HAKOMUTBLCS C TEMOM JICKIIUU

. O3HAKOMUTHCA C MPEAI0KEHHBIMUA BOIIPOCAMHU
. U3Y4YUTh COOTBETCTBYIOIIUIA MaTepual

. 03HAKOMUTBCS C JINTEPATYPOM MO TEME

JlabopaTopHbie padoThI

B mpouecce moarotoBku K J1abopaTopHOW  pabOTEHEOOXOAUMO
O3HAKOMHTBCS ¢ paboueid mnporpaMMoN AMCUUIUIMHBI, TeMaMH W IJIaHAMH
7a00paTOPHBIX 3aHATUH, yJelsas 0co00€ BHUMAaHHUE LIETSAM U 3a7a4aM, CTPYKType
U COJICPKAHUIO TUCUMUILUIMHBI, IPOBECTH aHAIN3 OCHOBHOW y4eOHOH JUTEpaTyphl,
nocJie 4ero paboTaTh ¢ PEKOMEHJOBAHHOW JOMOJHUTENbHOU JuTeparypoi. [Ipu
YCTHOM BBICTYIJIEHUM 10 KOHTPOJIbHBIM BONpOCaM JabOpaTOPHOTO 3aHATHUS
HY’)KHO M3Jarath (HE 4YMTaTh) MaTepHall BBICTYIUIeHUs cBOOoHO. Heobxomumo
KOHIIEHTPUPOBAaTh CBOE€ BHHMMAHME HA TOM, 4YTO BBICTYIUIEHHE OOpAalEHO K
ayIMTOpUH, a HE K I[pernojaBareiro, T.K. OTO 3HAYUMBIA  ACIEKT
npodeccuoHaibHbIX KommeTeHUuud. Ilo okxoHuaHuM 11a0OPAaTOPHOTO 3aHATHS
CIeQyeT IOBTOPUTH BBIBOJBI, CKOHCTPYHPOBAHHBIE B XOJ€ YCTHOI'O OIpocCa,



MPOCJICIUB JIOTUKY UX MOCTPOCHHUS, OTMETHUB TMOJIOXKEHUSI, JIekKAIMe B UX OCHOBE.
JlJig 3TOrO0 B TEUEHUE OMpoca APYTrUX y4aluxcs ciaeAyer Aesarh moMeTku. bonee
TOro, B CiIydyae HETOYHOCTEW M (WJIM) HEMOHUMAaHUS KaKoro-iubo Bompoca
MPOWJIEHHOTO MaTepuaia clieayeT oOpaTUThCS K MPEnofaBaTeNto JUisl OJTyYeHHUs
HEOOXOJUMON KOHCYJIbTAllMU U Pa3bsICHEHUs] BO3HUKIIECH curyanmuu. Cxema
MOJIFOTOBKH K J1a00OpaTOpHBIM padoTaMm:

® 03HAKOMHUTBHCS C TEMOMH, IIEJIbIO U 3a7a4aMH padOThI

® pPACCMOTPETh NPEJI0KEHHBIE BOIPOCHI

® U3Y4YdTh JIEKIIMOHHBIA MaTepuall, OCHOBHYIO M JIOMOJHUTEIbHYIO

JUTEPATYpy

® O3HAKOMUTBCS C TPAKTHUYECKUMH 3aJlaHUsIMH U XOAOM  HX
BBITIOJTHEHUSA
03HAKOMHUTHCS C 000PYIOBAHUEM 3aHSATHUS
BBITIOJTHUTH 3a/IaHUSI B COOTBETCTBUU C XOJIOM PabOThI
MUCbMEHHO O(OPMUTH BHITIOJIHEHHYIO paboTy
MOABECTU UTOT U CAENATH CTPYKTYPUPOBAHHBIE BHIBOIbI

CamocrosiTeibHas padoTa
CamocrosiTenbHass paboTa CTYACHTOB JAMCLHMIUIMHE OCYIIECTBISIETCS C

LEIbI0 YIIIyOJNeHHs], PacIIUPEHus], CUCTEMAaTH3alu1 U 3aKPEIUICHUs MOJYyYeHHBIX
TEOPETUUYECKUX 3HAHUN, (POPMUPOBAHMS YMEHUN HCIOIB30BaTh JOKYMEHTAIIUIO U
CHEIUANbHYIO JIUTEpPaTypy, pa3BUTUS TO3HABATEIbHBIX CIOCOOHOCTEH W
aKTUBHOCTH, a Takke (POPMUPOBAHUS  CAMOCTOSITEIbBHOIO  MBIIUICHHUS,
CIIOCOOHOCTEW K CaMOpa3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeallh3allii,
Pa3BUTHUSL UCCIIENOBATEIbCKUX yMEHHMU. llepen BBITOTHEHHEM CaMOCTOSTEIBHOU
paboThl HEOOXOAUMO YETKO TIOHMMAaTh IEeMd U 3a7add  paboThl, CPOKHU
BBITIOJIHCHUSI, OPUEHTUPOBOYHBIM 00BEM, OCHOBHBIE TPEeOOBaHUS K pe3yibTaTam
paboThI, KpUTEpUU OICHKH. BO BpeMs BBIMOTHEHHUS CaMOCTOATEIHLHON pabOTHI
IIPENOAABaTENb MOXET IPOBOJMTH KOHCYJNbTalMHA. KOHTpONb pe3ynbTaToB
CaMOCTOSITEILHOM pPabOThI CTYJIGHTOB MOXET OCYILIECTBIISITECA B TMHUCbMEHHOM,
YCTHOM WIJIM CMEIIaHHOM (opme, C NpencTaBlI€HUEM MNPOAYKTa TBOPUYECKOU
NEeSTENbHOCTH  CTyleHTa. B kadectBe (GopM W METOJOB  KOHTPOJIS
CaMOCTOSITEJIbHOM pa0OThl CTYJACHTOB MOTYT OBITh HMCHOJb30BAaHbI CEMHUHAPCKUE
3aHATUA, KOJUIOKBUYMBI, 3a4E€Thl, TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJbHBIC
pabotel u np. Kputepusmu OIEHKH pe3yJbTaTOB CaMOCTOSTEIbLHON padoThI
CTYJICHTA SIBJISIFOTCSI: YPOBEHb OCBOCHUS CTYJICHTOM YYEOHOr0 MaTepHasia; yMEHHUS
CTyICHTa  HCHOJIb30BaThb  TEOPETUYECKUE  3HAHUA  MPU  BBHIINOJHEHUU
WHIUBUIYAIbHBIX  3aJaHui; CHOPMHUPOBAHHOCTh  OOIIEYYEOHBIX  yMEHUM;
000CHOBAaHHOCTh W YETKOCTh H3JIOKCHHS OTBETa; OQPOpMIICHHE Marepuaia B
COOTBETCTBHHM C TpeOoBaHUsIMU. [l1aH MOATOTOBKU:

® U3Y4YUTh COOTBETCTBYIOIIUM JIEKIIMOHHBIN MaTepuan

® U3Y4YUTh OCHOBHYIO JIUTEPATYPY IO TEME

® U3YYUTH JIONOJHUTENBHYIO JTUTEPATYPY 10 TEME

® 0GopMUTh BBHINIOJTHEHHYIO pPabdOTy THUCBMEHHO WJIH B BUJE

MPE3EHTAIIMU B 3aBUCUMOCTH OT 3a/1aHUSA



® chenaTh CTPYKTYPUPOBAHHBIE BBIBOBI.

IHoaroroBka K 3K3aMeHy

[Ipu mnoAaroToBke K SK3aMEeHy HEOOXOAMMO OPHEHTHUPOBATHCA Ha
KOHCIEKTHI JIEKIHH, pab0o4yyto MporpaMMy JUCHMILIUHBI, HOPMATUBHYIO, YU€OHYIO
U pEKOMEH1yeMyto JutepaTypy. OCHOBHOE B MOJAIOTOBKE K CJIa4e 3K3aMEHa - 3TO
MIOBTOPEHHUE BCEro MaTepvasia AUCIUIUIMHBI, 10 KOTOPOMY HEOOXOJHMMO C/IaBaTh
sk3ameH. IIpu moaroroBke K chade 3K3aMeHa BeCh 00BEM padOThl HYKHO
pacrpenensaTb paBHOMEPHO 1O  JHSAM, OTBEACHHBIM JUIl  IOJATOTOBKH,
KOHTPOJIMPOBAaTh KaXIbIi JI€Hb BBINOJHEHHWE HamMe4eHHOW paldoTel. B mepuon
MOATOTOBKM K JK3aMEHY CTYJIEHT BHOBb oOOpamjaercss K YK€ H3YyYEHHOMY
(npoiineHHomy) yueOHOMY Martepuany. [logroroBka BkitoyaeT B ce0si TpH 3Tama:
camocCTosITeNIbHAasl paboTa B TEUEHHE CEMECTPA; HEMOCPEICTBEHHAs MOATOTOBKA B
JHU, NPEIUICCTBYIOIIME DK3aMEHY II0 TéMaM Kypca;, IOATOTOBKA K OTBETY Ha
3aJaHusl, cojepxamiuecs B Owierax. OK3aMeH MpOBOJUTCS IO Ouierawm,
OXBaTBIBAIOIIMM BECh IIPOWICHHBIM MaTepuan AUCLUILIMHBI, BKIKOYas BOIPOCHI,
OTBEJEHHBIE ISl CAMOCTOSITENIBHOTO U3yYeHHUs. [l yCIemHoN caauu yKa3aHHbIe
B paboueill mporpamMMe (opMHupyeMble KOMIETEHLUH B PE3yJIbTaTe OCBOCHUS
OUCLMIUTAHBL JOJDKHBI OBITH TPOAEMOHCTPUPOBAHBI; TOTOBUTHCA K IK3aMEHY
HE00X0MMO HaYMHATh C MEPBOM JIEKLIUU U IEPBOT0 CEMUHApA.

IMoaroroBka npe3eHTanmii:

®  3HAKOMMTBCA C TEMOW, LIEJIBIO U 33/1a4aMHU

®  COCTaBUTh IUUIaH TIPE3CHTALMU COIJJACHO OCBOCHHOMY TEOPETUYECKOMY
MaTrepuairy

®  [POU3BECTH IOMCK B JIGKUMOHHOM MaTepHaje, OCHOBHOW U JOIOJHUTEIBHON

JUTEpAType (PaKTUYECKOro MaTepuaa 1o TeMe

ITPOU3BECTU MTOMCK WILTIOCTPATUBHOIO MATEPHUAIIA B CETH 'MHTEPHET

COCTaBUTh IPE3EHTALUIO ITPU IIOMOLIM crieruannsuposansoro 110

COCTaBUTH JIOKJIAJL 10 WUIKOCTPATUBHOMY MaTepHUally Ipe3eHTalun

OTPENETUPOBATH NIPE3ECHTALMIO MEPE] Clave

KosutokBuymbi:

O3HAKOMHUTBCS C TEMOM U BOIPOCAMU KOJUIOKBUYMa

M3YUYUTh JICKUMOHHBIN MaTeprai

M3YUYUTHh OCHOBHYIO JIUTEPATYPY MO TEME

W3YYUTh JOIOJHUTEIBHYIO JUTEPATYPY IO TEME

HaIlMCaTh OTBET Ha IIPEUIOKEHHBIA BOIIPOC

00BbEM MHCHbMEHHOr0 OTBETa OT 3 A0 4 cTpaHuUl, BpeMs BbINOJHEHUs 10 90
MUHYT

B ocBoeHMM JUCHUIUIMHBI WHBAIWJAAMU U JIMIAMU C OTPAaHUYCHHBIMHU
BO3MOXHOCTSIMHU 37I0POBBsI OOJIBIIIOE 3HAYEHHE MMEET WHIUBUIyallbHAsl ydeOHas
pabora (KOHCYJIbTallUK) — IOTOJHUTEIHHOE Pa3bICHEHHE YUYEOHOI0 MaTepuaa.



NHnuBuayanbHble KOHCYJbTAIMM 1O MPEAMETY SBJISIIOTCS  BaXKHBIM
(akTopoM, CHOCOOCTBYIOIIMM HWHAMBUAYAIU3aLUH OOYYEHUS M YCTAHOBJICHUIO
BOCITUTATEIBHOTO KOHTAKTa MEXK/y MpernofaBaTeieM U 00y4aroIMMCsl HHBAJIUIOM
WJIM JIMLIOM C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/T0POBBSI.

8. IlepeueHb WH(MOPMANUOHHBLIX TEXHOJOTHH, HCHOJb3yeMbIX NP
OCYIECTBJIEHHMH 00Pa30BATEJIbHOI0 MPOIECCa MO JUCHHUILIMHE (MOIYJIIO0).

8.1 Ilepeyenb nHGOPMAITMOHHBIX TEXHOJIOTHIA.

— KoncynpTrpoBanue nocpeacTBOM 3JIEKTPOHHOU IOYTHI.

— Hcnons3oBaHue  3JNEKTPOHHBIX  MpE3EHTAUUMid MpPU  IPOBEACHUU
1a00paTOPHBIX 3aHATHH.

— I'pynnupoBka WHGOPMAIMOHHBIX TMOTOKOB W O0OMeH wuH(pOpMaIHeH
MOCPEJICTBOM MECCEH/KEPOB.

8.2 Ilepeyenb HEOOXOAUMOTI0 IPOTPAMMHOI0 O0eCIIeYeHUS.

Ne Ne norosopa [lepeueHb TULIEH3MOHHOTO MPOTrPAMMHOT0 O0eCIeUeHuUs
n/
II

1. | Ne73-ADD/223-D3/2018
Cormnmamrenne Microsoft
ESS 72569510 Microsoft Windows 8, 10

2. | No73-ADD/223-D3/2018
Cormnautenue Microsoft

ESS 72569510 Microsoft Office Professional Plus
3. Hor. Ne344/145 ot [IpenocraBiieHne HEUCKIIOUUTEIbHBIX UMYILIECTBEHHBIX ITpaB
28.06.2018 Ha MCIIOJIb30BaHHUE MPOTrPAMMHOTO 00ecreueHus

«AHTHIIIIaTHAT» Ha OJIMH I'0J]

4. | Konrpakt Ne74-AD®d/44- | beccpounas nuieH3us Ha 25 monb3oBareneit: StatSoft Statistica
®3/2017 ot 05.12.2017 Ultimate Academic for Windows 10 Russian/13 English
CereBas Bepcus (Concurrent User)

8.3I1epeyeHs MHPOPMALTMOHHBIX CIIPABOYHBIX CHCTEM:

- «Koncynbrant Ilmroc»,

- «l"apanT®.

9. MaTepuajibHO-TeXHHYeCKas1 0a3a, He00X0AUMAas JJIA OCYHIeCTBJICHUSA
00pa30BaTeJIbHOI0 NMPoIecca Nno JUCHUIINHE (MOTYJIIO0).

MarepuanbHO-TEXHUUECKOE O0EeClneueHue IUCIUILIAHBI

No| Buj pabor
(MOaynsl) U OCHAIIEHHOCTD

1.| JlekuuoHHbIE Aynutopun 422, 425, OCHallEHHBIE NPE3CHTAUOHHOU
3aHATUSA TEXHUKOH  (IIPOEKTOpP, DIKpaH, KOMIIbIOTEP/HOYTOYK,
aynMocucTemMa) M COOTBETCTBYIOIIUM IPOrPAMMHBIM
obecnieuenuem (I10).

2.| Jlaboparopusie | Aymutopusi 412 ocHamieHHas ~— MHUKPOOHOJIOTUYECKHM
3aHATHS o0opymoBaHHEM (Gaxtepuoiorus), MPE3EHTAMOHHON
TEXHUKOM  (TIPOEKTOp, OKpaH, KOMITBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIMM  MporpaMMHbIM — obecrieueHreM  (I10),
HE00XO0IMMbIM JJAOOPATOPHBIM 000PYAOBAaHUEM.

3.| I'pynmoBslie Ayautopus 410, (kabuHeT)
(MHAMBUY AJIbHBI
€) KOHCYJIbTaIluU




Texymmit Aynuropus 412

KOHTPOJIb,

IIPOMEKYTOUHAS

aTrecTanus

CamocrosarenbHa | KaOuner nisi caMmocTosTenbHOM padoThl 437, OCHAIIEHHBIH
g pabora KOMIIBIOTEPHOW TEXHHUKOW C BO3MOXHOCTBIO ITOAKIIFOUEHHUS

Kk cetn «MHTepHeT» u oOOeCneYeHHBId JOCTYNOM B
ANIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENbHYIO CpEedy
YHUBEPCUTETA.

Aymutopust A213, "3an gocTymna K 3JIeKTPOHHBIM pecypcam
M KaTajaoraMm' OCHAICHHBIA KOMIIBIOTEPHOM TEXHUKOU C
BO3MOKHOCTBIO NOJAKIKOYEHHs K cetn «MHTepHeT»,
MPOTPaMMOM HKPAHHOTO YBEIWYEHUSI U OOECICUCHHBIH
JNOCTYTIOM B AIEKTPOHHYIO MH(OPMAITMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA




PELEH3USA
Ha pabouyIo MPOrpamMmy Mo JUCIUIUIMHE
«MukpoOuoIorus»
HanpasieHus 06.03.01 buonorus

Pabouas mnporpamma mo pucuurminHe «MuKpoOUONOrUs» IJsi CTYJIEHTOB
ouonornyeckoro paxkynsrera PI'bOY BO "KyOoI'V" cocTaBieHa B COOTBETCTBHH C
tpeboBanusimu denepanpHoro I'ocynapcrBeHHoro OOpa3oBaTeNBLHOTO CTaHAApTa
TpeTbero mnokoisieHus. IIporpamma cocTraBieHa B TMOJHOM COOTBETCTBHH C
TpeboBaHusIMH yueOHOro miana mo Hanpasienus 06.03.01 buomnorus.

PabGouas mporpamma mpenamnonaraeT pacrpeiclicHHe TEeM U HW3Y4YeHHUe
Marepyana Io pa3fenaMm. ['paMOTHO CTPYKTYpUpOBAaHA, W OXBAaThIBAET BCE
aKTyaJIbHbIC HAMPABJICHUS MO AUCIUIUIMHE HA CETOAHSIIITHUN JIEHb.

Bce pasnmensl pabouell mporpamMmbl  HampaBlieHbl Ha (OpMHUpPOBaHUE
TpeOyeMBbIX CTaHJIApPTOM KOMIIETECHIIUH, B MOJHON MEpe OTBEUAIOT TPEOOBAHUSIM K
pe3yiibTaTaM OCBOCHHMS y4eOHOW aucuUIUIMHBI B cooTBercTBUU ¢ PI'OC BO
TpeThero nokoJyieHus. Kaxplid pazfen nporpaMmbl pacKpbIBaeT paccMaTpUBaeMble
BOTIPOCHI B JIOTMYECKOHM TMOCIIEI0BATEIBHOCTH, OIPENEIIeMON 3aKOHOMEPHOCTIMU
00y4eHHsI CTYJICHTOB.

JUis  3aKkperuieHus TEOPETUYECKUX 3HaHWM, (OpMHpPOBaHUS TPeOyeMBbIX
KOMIIETEHIIM, YMEHWWA W HaBBIKOB CTYJIEHTOB MpEAyCMaTPUBAIOTCA KaK
ayIUTOPHBIE, TAK U CAMOCTOSITEIbHBIE 3aHATUSA. KoIMuecTBO ayIUTOPHBIX 3aHATHIA
U BHEAyJAUTOPHOM pabOThl CTYJIEHTOB COOTBETCTBYET TPEOOBAHUSIM YUYE€OHOTO
TJIaHa.

KoHntpons u oIleHKa pe3yabTaTOB OCBOEHUS Y4YE€OHOW AUCIHUILIUHBI
OCYUIECTBJISIIOTCA B CTPOrOM COOTBETCTBHM C TpeOOBaHUAMM Y4E€OHOro IiaHa 1o
nucuuiuiiae. Pa3paboTaHHble W mpenjaraeMele B nporpamme (GopMbl U METOJIBI,
MO3BOJISIOT B MOJHOW MEpEe OCYHIECTBIATh KOHTPOJIb M OLIEHKY pe3yJbTaToOB
o0yueHus (CPopMHUPOBAHHBIX KOMIIETCHIIMI, OCBOCHHBIX HABHIKOB U YMEHUH,
YCBOCHHBIX 3HAHUN).

[lepeueHb pEKOMEHIYEMBIX y4E€OHBIX W3JaHHUA, HWHTEPHET-PECYpPCOB,
OCHOBHOHM JIUTEPATYpPbl BKIIOYAET AaKTyaJbHbIE HCTOYHUKH, K KOTOPBIM Yy
CTYJEHTOB UMEETCsI CBOOOIHBIN JOCTYTI.

Jannast pabodas mporpaMma MOKET OBITh PEKOMEHJIOBaHA ISl U3Y4YCHHS
muciIuinebl «Mukpobuosnorus» Ha OumonormdeckoMm (akynperere ®I'BOY BO
"KyoI'Y".

Penensent

= 7~~~ Boukosa C.A. 1ouent kapeapsl 6HOTEXHOIOTHH,
/ ounoxumun u ouopuzuku GPI'bOY BO «Kybanckuii
rOCYJIapCTBEHHBIN arpapHbIii YHUBEPCUTET
umenn U. T. Tpyouinnay
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¢S %/L——"—‘ [Tpodeccop xadenprr Onosoruu u

skojorun pactrenuit ®I'bOY BO KyoI'y
noktop ouonornyeckux Hayk C.b. KpuBopoTos




