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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 METOIMYECKUXITPUEMOB U TIOJIXOJIOB;

CIIOCOOHOCTH TOHUMATh B3aMMOCBSI3bTCOPETUUCCKUX 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.

Huciuminza «MuUKpoOUONOrusy SBISETCS OJHOM M3 0a30BbIX Yy4eOHBIX
muctuiind (b1.613) mpodeccronanbHOro MMKIA MOATOTOBKH OakajaaBpOB IO
Harpasyienno 06.03.01 buomorus mo npoduiro: ['eneruka. JIMCIUIIIIMHA YATACTCS
st 6akanaBpoB Hanpasienus 06.03.01 — buonorus Ha 3 kypce B 5 cemectpe. Eii
MPEANIECTBYET HW3Y4YEHUE TaKuX JUCIUIUIMH Kak: «MareMatukay, «XuMus,



«3oonorusy», «boranuka», «Uenosek», «buoxumuss 1 MoneKyspHas OUOJIOTHUS.
JlaHHasi JAWCHUIUIMHA SIBJSIETCS  OCHOBHOM Juisi  oOmienpodeccuoHanbHOM
mucuuiuiebl "BBegenue B onorexHosoruwo”, "Bupyconorus", "MmmyHonorus", a
TaKkKe  CHEIJUCUUIUIMH 1O  MHUKPOOHOJIOTHU: "Okomnoruss  OakTtepuit”,
"Texuunueckass mukpoouosiorus”, "llouBennas MmuxpoOuosorus", "MuxpoOHbIC
ouonoBpexacHus", "MenuiuHCKass MUKpoOHoorus" u ap.

1.4 IlepeyeHb NMUIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO JUCHHUILIAHE
(MOAy/10), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJdbTaTAMH OCBOCHUSA
0o0pa3oBaTeIbHOM MPOrPaAMMBI.

[[nanupyeMbIMu  pe3yibTaTaMu OOY4YEHUS 1O JUCIUIUINHE, SBIISIOTCS
3HAHWS, YMCHUS, BIAJACHUS W/HWIN OMBIT ACATSIBHOCTH, XapaKTEPU3YIONTUE dTaIlbl/
ypoBHU (OPMUPOBAHUS KOMIIETCHIIMM ©  OOECleuuBarolue JOCTHKEHUE
IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS O0pa30BATENIbHOM MPOTrpaMMbl B IIEJIOM.
[lepeuenb kommeTeHIUM, (GOPMUPYEMBIX B pe3ysbTaTe W3Y4YEHUS IUCIUILIMHBI,
MIPUBEJICH B Ta0OJIUIIE.

Unnex | Conepxanue | B pesynbprate wu3yueHus ydeOHON HUCUUILTMHBI
Ne |c KOMIIETEHIIUU | 00yYaroluecs JOJKHBI
[.10. | KoMreT| (Win eé
3HATh yMeTh BJIaJIETh
€HIIUU | YaCTH)
1. | OIIK-5| ctocoOHOCTE | MOPGhOJIOTHIO, UHTEPIPETUPO | METOJAMHU
0 TPUMEHSTH | CTPOCHHE, BaTh  JIaHHBIC | BBIICICHUA0A
SHAHIE MeTaboJIn3M yqe6H01:1, KTepuH,
MPOKAPUOTUYECK | HAYIHOM, MOJTYYCHUS
MIPUHITUTIOB
. 170 HAy4YHO- YUCTBIX
KJIETOYHOH .
JICTOHHO OMOJIOTHYECKUX | TTOMYJIIPHOM KYJBTYD;
OpraHu3allif | oGLeKTOB; JIATEPATYPhl, | METOJaMHU
OMOJIOTUYECK | MecTO W poJib | ceTHU KyJIbTUBHUPOBA
UX OOBEKTOB, | MUKpoOpranuzMo | MiHtepner s | Hus
6uopusmueck | B B OCHOBHBIX | IOHHMaHUs MUKpPOOpraHu
X ;1 | OMOTEOXMMHUYECK | MEMOpPaHHBIX | 3MOB B
UX IHAKIAX; MPOLIECCOB | | JIAOOPATOPHBI
OMOXUMHUYECK ! ’ pon paTop
0COOCHHOCTH MOJIEKYJIIPHBIX | X u
ux OCHOB,
OCHOBHBIX MEXaHU3MOB MIPOU3BOJICTBE
MeMOpaHHBIX DHEPIreTUYECKUX | KUBHEACATEND | HHBIX
IponecCoB M | mpouecCcoB HOCTH YCIIOBUSIX
MOJICKYJISIPHBI (6pO)K€HI/I$I, 6aKTeprI;
X IBIXaHUS, XEMO- | HaXOIUTh
N ——— (I)OTUOCI/IHTGB) B3aMMOCBSI3H
OakTepuii; MEXIY
KUZHEICATETT .
MPUHITUIIBI U | CTPYKTYpOil W
bHOCTH METOTBI QyHKIHEH
Kiaccuukanuu | OMOIOTHUYECKOT
OakTepuii 0 00BeKTa




No WUnnex | Conepxxanue | B pesynbrate wu3ydeHus ydeOHOM JIMCUUILIMHBI
n_n C KOMIIETEHIINH | 00yYaromInecs JOIKHBI
" | kommer| (win eé | 3HATDH YMeTh BJa/1€Th
2. | OIIK-6| ciocoOHOCTh | YCTPOMCTBO MPOU3BOJAUTH | HABBIKAMHU
0 IPUMEHSTH CBE€TOBBIX II0CECB Ha | aCeNTUYECKOHN
coBpeMeHnpie | MHKPOCKOTIOB  C | ITUTATENbHEIS paboTHI B
UMMEPCUOHHBIMHU | CPEJIbI; MHUKPOOHOJIOT
AKCIIEPUMEHT 5
00BEKTUBAMU; JieNnaTh WYECKOMN
aNbHBIC
MPUHLIUTIBI npernapar- naboparopuu;
MCTO/IBI paboTHI ¢ | Ma3ok METOIOM
paboThI C | YUCTBIMHU OaKkTepHii; HAaKOMHUTEIbH
OMOJ0rnyYecKk | KyJbTypaMu UCIIOJIB30BaTh | BIX KYJIBTYD;
MU OakTepuii; TOTOBBIE HaBBIKAMH
o6bexTamy B | TPHHIMIIBI NUTAaTeNbHBIE | MIOCEBa Ha
OTIpEJICIICHHUS Cpelbl; TUIOTHBIE
IOJIEBBIX U peAl . PEABL;
5 TUTA KIJIETOYHOM | MOJIb30BAThCS | MUTATEIbHBIC
1abOPATOPHEL | crepky MUKpPOOHOJIOTH | CPEIIbI;
X YCIOBHAX, | GakTepuid, JeCKOH METOIaMU
HaBBIKU 0COOEHHOCTH METIIEN; BH3yaIU3aIuu
padoTEI c | cTpoeHus U | OOHapYy>XKUBaTh | MUKPOOHBIX
coBpeMeHHoi | PU3HOTIOrHH OakTepHalbHBl | OOBEKTOB
. KTepUATHHBIX TKH B
anmnapaTypoi Oaxrepuan ¢ Kie
KJIETOK; nojie  3peHUs
YCTPOMCTBO MUKPOCKOIIa
pabouero Mecra
MHUKpOOHOJIOra
3. | OIIK- | criocoOHOCTh | MUKpPOOUOJIOTHYE | TPUMEHSITh HABBIKOM
11 10 IPUMEHSATH | CKHE OCHOBBI | TIOJTyYE€HHBIE MPAKTHIECKON
COBpEMEHHBIe | COBPEMEHHBIX MHUKPOOHOJIOTH | MHTEPIIPETAIN
npejcTapieH | OMOTEXHOJNOTMYE | YECKHE 3HAHMS | M
s 06 | CKUX B y4eOHOH | TEOpETUYECKU
OCHOBAX MIPOU3BO/ICTB; NEATENBHOCTH, | X 3HAHUU B
OCHOBBI UCTIONB30BaTh | 00JIaCTH
OMOTEXHOJIOT
TeHETHYECKUX COBpPEMEHHBIC | MUKpPOOHOJIOT
WYCCKUX U .
TpaHchopManyii | IPEJACTABICHUS | UH;
OMOMETUITNHC "
OakTepuii; MEeXaHU3Max OCHOBHBIM
KHX .
yJIBTPAMUKPOCKO | HACJIEJCTBEHHO | IIOHATUHNHBIM
MPOMSBOACTE, | yygeckoe CTH U | anmapaTom
T'CHHOH CTPOCHHE WU3MEHYUBOCTH | MUKpPOOHOJIOr
HHAKCHCPHM, | MprkpoOHOM OaxTepuii B | MM,
HAHOOHMOTEXH | kIeTKH B | HAy4HO- CIIOCOOHOCTD
0JIOTUH, KOHTEKCTE uccnenosarenp | 0
MOJIEKYJIIDHO | HAHOOMOTEXHOJIO | CKOM HCII0JIE30BATh




No Nunek | Cogepxxkanne | B pesynbrare wu3ydeHuss y4eOHOW JUCHUILIMHBI
n._n. C KOMIETEHIIUU | O0yJarouuecs 10 KHBI
KoMner| (uiu eé | 3BHATh YMETh BJaJ1eTh
ro TUH; NEeSTENBbHOCTH;, | €r0 Ha
MOJICIIMPOBAH | UCIOJIb30BAHHUE PUMEHSTh MIPaKTUKE
us MIPUMEHEHUS 3HAHUS 0
OakTepuii B | MUKPOOpTraHH3
KauecTBe Max -
onosiornueckoro | UEHTPAJIbHOM
arcHra, arcHTC
MOJIEKYJIIPHBIE COBPEMCHHBIX
OCHOBBEI OMOTEXHOJIOTH
CTpOEHUS m| i
byHKImMi
OakTepUabHBIX
MEXaHHU3MOB
4. | OIIK- | cmocoOHOCTh | OMOATHYECKUE IIPOU3BOJUTH | HABBIKAMH
12 10 MOMEHTBI B | TIOCEB npobooTOOpa
JCTIONB30BaTE | MUKPOOHOJIOrUH; | MUKPO(IIOPEl | OHOJIOrHYECK
sHamme ochop | ACTIEKTH YEeJI0BEYECKOI0 | UX
OMOATUKH o | Tena; MaTepuasoB
M TPUHIMIOB | o yomennio K | ompemensTh TUTSt
OMOITHKH B | oGpekram ONTUMAIILHBIA | MUKPOOHOJIOT
NpO(ECCHOHA | MUKPOOMOJIOTHH | PEXKUM YOMBKH | HUECKHX
JTLHOM | 1 crnocobaMm wuX | OTpabOTaHHOTO | UCCIEAOBAHU
ColManbHOil | MPUMEHEHHS MUKpOOHOJIOTH | I
IEATENBHOCTH HCCKOro
MaTepuaia

2. CTpyKTYypa M coaepKaHue TUCUMILIUHBI.

2.1 PacnipeesieHue TPy10éMKOCTH JMCUMILVIMHBI 10 BUAaM padoT.

OOmas Tpyrno€MKOCTh AMCLUMIIMHBI COCTaBIseT 23ay.el. (72 4aca), uUX
pacnpeziesieHue 1o BuJaM padoT IPeCTaBIECHO B TAOIHIIE.

Bun yaeOHo# paboTh Bcero | Cemect
Y4acoB | Pl

(dacwl)
5

KonTakTHas paboTa, B TOM 4ucJie:

AyauTopHble 3aHATHSA (BCEro) 36 36 |-

3aHsATHs JICKIIMOHHOTO TUTIA 18 18 |-

3aHATHS CEMHUHAPCKOTO THIA (CEMUHAPBI, MPAKTHUECKHE

3aHATHUSA) B B ]




JlabopaTopHbie 3aHATHS 18 18 |-

Nuas koHTaKTHas padora:

KonTposbs camoctositenbHoi pabotsl (KCP) 2 2
[TpomexyTounas arrectauus (M1KP) 0,3 0,3
CamocTosiTeJibHAsi padoTa, B TOM YHCJI€: 7 7
Kypcosas paboma — —
lIpopabomxa yuebHoeo (meopemuueckozo) mamepuana 3 3
Buvmmonnenue  unousuoyanvnvix  3a0anuii - (nooeomoexa 3 3
CO0OUIeHUL, Npe3eHMAayulL)
Pegepam — —
IToaroroBka K TeKyuemMy KOHTPOJIIO 1 1
KouTtpoJb:
[ToaroroBka K 3k3amMeHy 26,7 §6,
Oo01mas Tpy10eMKOCTh qac. 72 72
B TOM 4YHCJe KOHTAKTHasl 38,
38,3
padora 3
3a4. ell. 2 2

2.2 CTpyKTypa AUCUMILINHBI:

Pacnipenenenne BumOB y4eOHOW pabOTHI M UX TPYAOEMKOCTH IO pasieiam
JTUCITUTUTMHBI.

Paznensl mucHMIUIMHBI, U3ydaeMbIe B 5 ceMecTpe (ouHas gpopma)

KonnuecTBO Yacos

Bue
No | HanmeHoBaHue pa3aenos Bcer | AynutopHas pabota ;ﬁi{no
0
pabota
JI 113 | JIP CPC
Mukpobuonorus kKak Hayka — |4 2 - 2 =
OmpeJieliCeHHE, paszenieHue o
1 | Ha3HAYEHUIO u 00BEKTaM.

[lonoxxeHne MHUKPOOPraHU3MOB B
YKUBOU MIPUPOJE.

Uctopus pa3Butus | 4 2 — 2 —
MUKPOOHOJIOTHYECKUX

2 | OpeacTaBlIeHUM u METOJIOB.
Briparommecs YUYEHBIE —

MHUKPOOHOJIOTH.




Mopdonorus u LUTOJIOTHUSA | 5 2 — 2 1
IIPOKapHUOT. MexaHu3Mbl

MOJABHYKHOCTH.

[TpunHIUTIBI CUCTEMATHUKHU | 5 2 — 2 1
npokapuotr. IlonstTue Buma y

OaKTepHil.

3aKOHOMEPHOCTU pOCTa U PA3BUTHSA | 5 2 — 2 1
MUKPOOPTaHU3MOB,

KyJbTUBUPOBAHUE, BIIUSIHUE

BHEIIHKUX (PaKTOPOB.

Metabonuzm MUKPOOPTaHU3MOB. | 5 2 — 2 1
MHoroo0pa3ue crnoco0OB  KU3HU

OaKTepHil.

OcHOBHBIE TPYIIBI T€TEPOTPOPHBIX | 5 2 — 2 1
OaKTepHil.

Yyactue = MHMKPOOpPraHu3sMOB B |5 2 — 2 1
KpYyTroBOpOTax OCHOBHBIX

OMOTECHHBIX JJIEMEHTOB.

'enernueckue pexkoMOMHALMK Y | S 2 — 2 1
OakTepuii

Hmoeo no oucyuniune: 18 — 18 7

2.3 Coaep:xkaHue pa3iejioB JUCHUIIIIMHBI:
2.3.1 3aHaTHA JeKIIMOHHOI0 THIIA.

[Ipumeuanue: JI — nexuuu, I13 — npaktuueckue 3aHsATHS /
nabopatopusie 3ausTusa, CPC — camocrositenbHast paboTa CTy/IeHTa

cemuHapsl, JIP —

Dopma
HanmeHnoBaHue
No Conepxanue pasnena (TeMbl) TEKYIIEro
pazjena(TemMbl)
KOHTPOJISI
12 3 4
1.|Paznen 1 —|IIpenmeTr u 3amaud MHUKPOOUOJIOTHUH, ee|Y CTHBIM
MukpoOuonorus Kak|MecTO U POJb B COBPEMEHHOW OMOJIOTHH.|OTPOC
HayKa — duddepennnanust  MHUKPOOHUOIOTHIECKOM
onpeJeeHue, HayKd 1o LEIM U o0BeKTaM
paszeseHue IO [MCCIIETOBAHMSL. OcHOBHBIE pazzensl
HA3HAYEHUIO Y|MUKPOOHOJIOTHH. 3anaun
00BEKTaM. MUKpPOOHOJIOTUYECKONM HAyKHd. 3HA4YEHHE
[Tonoxenue MUKpPOOHOJIOTUN JJI1  Pa3BUTUSA  (UBHKO-
MUKpPOOPraHM3MOB B[XMMHUYECKON OMOJOTUM, MEIHULHMHBl U
YKABOM IIPUPOJE. CEJILCKOTO XO0351CTBa. I'maBHbIE
HalpaBJeHUs]  pa3BUTUS  COBPEMEHHOMU
MUKPOOHOJIOTUU: (buU3H0I0ruYEeCcKoe,




MUKOILIa3Mbl. CIU3UCTBIE CIIOU, KalCyJbl U
4yexJbl y OakTepuil. UX XMMUYECKUH COCTaB

u 3HaueHue. JKrytuku y  Oakrepuid
pa3Mepbl, (QopMa, CTPOECHHE, 4YHUCIO U
B3aMMOPACIIOJIOKEHHUE. Mexannsm
JIBH>KCHUS KTYTHKOB. Bopcunkn
(pumOpun), ux oOTIMYUS U (PYHKIUU.
[MuTorutazmaTuyeckas MeMOpaHa. Ee

XAMHYECKUN COCTaB, CTPOSHUE, (PYHKIIHH.
BryTpukneTounsie MeMOpaHHbIE
CTPYKTYpbl y OakTepuii ¥ uX (GYHKIIHUU.

PuGocompl  OakTepuii, HX  CTpPOCHHE,
XUMHUYECKUT COCTaB, byHKITHN.
CyObenMHUIIBI pubocom. Iloamcomsl.

HKOJIOTHYECKOE, MOJIEKYJISIPHO-
TEHETUYECKOE. ITonoxenune
MUKpPOOPTraHU3MOB B JKMBOW HPHUPOJE.
[IpokapuoTHbIe u HYKapHOTHBIE
MUKpPOOPTaHU3MBbI; CXOJICTBO M OCHOBHBIE
paznuyus.

|Paznen 2 — Uctopust|OTkpbeiTHE  MHKpPOOOB  JleBeHrykoM  H|YCTHBIN
pa3BUTHUS paboThI NEPBBIX UCCIIEeI0BATENEN|0ITpOC,
MUKpoOuosorndecku |Mukpoopranu3mon. Jlym Ilactep u ero
X TPEACTABICHUA U|3HAYEHHE B PA3BUTHH MHKPOOMOJIOTHH.
METO/I0B. Pemenue Bompoca o0 caMO03apOKJEHUU
Brigaromuecs KU3HU. YueHue o OpoxxeHuu. PaloThl
y4EHbIE —[Tactepa mo wu3yuyeHuro OOJE3HEW BUHA U
MUKPOOHOJIOTH. nuBa. Paszpaborka Ilactepom HayuyHBIX

MPUHIIUIIOB npoQHUIIaKTUKA
nH(pEeKIMOHHBIX 3a0oseBanuil. PobepT Kox
" €ro 3HAYEHUE B pa3BUTUHU
Mukpoouonoruu. 3HadeHue pabor P.Koxa
JUISL  pa3BUTUS  MHUKPOOMOJIOTHYECKOU
TeXHUKU. OCHOBHBIE JTallbl Pa3BUTHUS
oOrei MUKPOOHMOJIOTHH. PaGoTsr
C.H.Bunorpanckoro, M. beuepunka, B.JIL.
OMEeNSTHCKOTO U APYTHX UCCIeI0BaTENEH.

.|Pazmen 3 —Pa3mepsl u popma OGakTepHaIbHBIX KJIETOK.|Y CTHBIM
Mopdomnorus u|O0mas XapaKTepUCTUKA CTpPOEHUS|0TIPOC,
IIUTOJIOTHSI OaxkTepuanbHOl KieTku. Knetounas crenka|Koimoksuy
IIPOKApHUOT. Oakrtepuii. CTpoeHue, XUMUUYECKHI COCTaB,|M
MexaHu3Mbl GyHKIUU KIETOYHOUM cTeHkH. bakTepun 6e3
MOJABUKHOCTH. KJIETOYHON cTeHku: L-hopmbl OakTepuid,




OcoOeHHoCTH CTpOEHUs SJIEPHBIX
OKBHUBAJICHTOB y OakTtepuil. bakrepuanpHas
XxpoMocoMa M ee crpoeHue.  Orinuuns
HYKJICOU/IOB OaKTepuil OT siAep IYKapHOT.
WHcepLroHHBIE AJIEMEHTHI U TPAHCIIO30HBI.
OHAO0CIOPHI U Apyrue mnokosiuecs Gopmbl
Oaktepuii. CTpoeHHE 3HIOCIOP U IMPOLEcC
ux (opMHupoBaHUs. 3HAYEHUE DHIIOCTIOP Y
OaKkTepwHii.

Paznen 4
[TpuHUMUTIBL
CHUCTEMATUKHU
npokapuot. IlonsTue

BUJIa y OaKTEepUil.

OcHOBHBIC TIPUHITUTIBI TaKCOHOMUU
IPOKAPHOT W €€ MECTO B COBpPEMEHHOU
OMOJIOTMYECKON CHUCTEMAaTHKE. JKOJOro-
busnonornyeckas W QUIOTCHETHYECKas
cUCTeMaTHKa IPOKapHOT. [Tpu3naku
OakTepuii,  y4YHTBIBa€Mble TP WX
kinaccupuxanuu.  Ilonatue o  Buue,
KyJbType U nTaMMe OaKkTepwHii.
MonekynspHO-TeHETHIECKUE METO/IbI
uaeHTUGUKAINN OaKTepuid. Y CTaHOBIICHUE
BUJIOBOI MPUHAIICKHOCTH
MHUKpPOOpraHU3Ma.

VY cTHBIN
ornpoc

.[Paznen 5

3aKOHOMEpPHOCTHU
pocta W  pa3BUTHUSA
MUKPOOPTaHU3MOB,

KYJbTUBUPOBAHUE,

BIIMSHUE  BHEIIHUX
¢bakTopoB.

Poct wu pa3Butue OaxTepwuil. Turbl
pa3MHOXeHUs. MexaHu3M TMUTaHud Y
OakTepuil. BHekseTouHoe mepeBapuBaHue
IIUTATENbHBIX BemecTB. [IpoHMKHOBEHHE
IIUTATENBHBIX BEILECTB gyepes
IJ1a3MaTHYECKY IO MeMOpaHy. Tunsl
NUTaHUS] Y MUKPOOPTaHU3MOB. AyTOTpO(bI
u rereporpodsl. Tumsl ayroTpodHOTO
nutanus. DOTo- W XeMOayTOTPOdBHI.
Opranotpodsr u sgutoTpodnl. Bocemb
Croco0OB  KM3HM Mpokapuor. Poct wu
pa3BUTHE MUKPOOPTaHU3MOB.
ITepuognueckoe 151 HETIPEPBIBHOE
KyJbTUBUPOBaHUE. 3aKOHOMEPHOCTH POCTa
YUCTBIX  KYJBTYD OakTepuil  npu
IIEPUOINYECKOM KyJIbTUBHpOBaHUU. Kpusas
pocra. KynpTuBHpOBanue
MHUKPOOPTaHU3MOB. HakonurenbHble
KYJbTYpBI. [TpuHIMD AJIEKTUBHOCTH.
Yuctele  KynbTypbl — MHKPOOPraHU3MOB.
HcToyHMKM  yraepoja,  UCIOJIb3yeMbIe
OAKTEPHSIMHU. [TonsiTne ChIpbE B

YcTHBIN
OmpocC




MUKPOOHOJIOTUYECKON MPOMBIIIJIEHHOCTH.
Hcrounuku a30THOTO OUTaHUS Y
MUKPOOPraHU3MOB. dakTopsl pocra.
[IporoTpodsr u aykcorpodsl. McrouHuku
ceppl U (ochopa. OCHOBHBIE THUIBI CpEX,
IPUMEHSAEMBIX B MUKPOOHOJIOTUH.
PacripenerieHne no Ha3Ha4e€HHIO, COCTABY,
KOHCUCTeHIIUH. OCHOBHBIE TpeOOBaHUS K
OUTATeIbHBIM ~ CpellaM M MPUHIUIBl HX
KOHCTPYHPOBaHUSA. 3aKOHOMEPHOCTH POCTA
YUCTBIX KYJIBTYp MHUKPOOPTaHHW3MOB IIpHU
NEPUOJNYECKOM KyIbTUBUpOBaHUU. KpuBas
pocra MIEPUOANYECKON KYJIBTYPHI,
OCOOCHHOCTH OTACNbHBIX (a3. Biuusuue
BHEIIHUX (QakropoB (Temmeparypa, pH u
Jp.) Ha KU3HENEATEIbHOCTh OaKTEPH.
BnusiHue temneparypbl Ha pocT OakTEpHi.
Hcnonp30BaHuE BBICOKMX TEMIIEpaTyp AJs
cTepuiau3anvu. MeTonpl  CTepUIM3aliu.

dbochopunupoanue. Ilyrb  DmOnena-
Meiieprodha u napyrue HadallbHBIE TYTH
aHA’POOHOTO  PACIICIUICHUS  YTJICBOJIOB.

DHepreTuueckas 3¢ (HEeKTUBHOCTH
aHa’pOOHOTO pacIuierieHus
rimtoko3bl. I lonaTre 0 OpOKEHUSX.

Koneunsle mnponyktel. Buabl OpokeHHil.
MacnsHokucioe ¥ IPONHUOHOBOKHUCIOE
Opoxxenus.I'omopepmMeHTaTUBHOE u
rerepodepMeHTaTUBHOE  Opokenus.  Mx
BO30yIUTETH. [IpakTueckoe
npuMeHeHue. A3poOoHoe paclIerieHne
MMUPOBUHOTPATHON KHUCJIOTHI. Huki
TPUKapOOHOBBIX KHUCJIOT, MepeHocC
JIEKTPOHOB U OKHCJIUTEIBHOE

[Tactepuzanus u TUHIaNTA3a1usl.
[Ipumenenue B MEJUIIUHE u
MIPOMBIILJICHHOCTH.
JPazmen 6 —OHepreTudyeckuii 0OMeH y OakTepuil | ero|Y CTHBIM
Merabonuzm CBA3b C KOHCTPYKTHBHBIM. (OCHOBHBIE|OIIPOC
MHUKpPOOPTaHU3MOB.  |[3TaIlbl pacuiernieHus
MHuoroo06pa3zue yrieBo0B.OTHOIIEHHE MUKPOOOB K
croco0oB Ku3HU|KUcaopoay. IlyTu momydeHust sHeprum B
OaKTepuH. aHa’POOHBIX u a’pOOHBIX
yCIoBHsIX. AHadpoOHOE pacuiernjieHue
YTJICBOJIOB. Cy0cTpaTHoe




dbochopunupoBanue. Boixon sHeprum npu
a’3poOHOM pacIienyieHuu
yII1eBOA0B. A3poOHOE u aHa’poOHOe
JIbIXaHue y npokapuot. Bunabl anHaspoObHOTrO
IpIXaHusg W ero 3HadyeHue.DoToTpodHbie
Oaktepun W WX  (DOTOCHHTETHUCCKUU
anmapar.  MexaHusM  OaKTepUaTBLHOTO
¢orocunresa.  Omimums  (oTOCHMHTE3a
OaxTepwii u
pacTteHnii. DOTOCHHTE3UPYIOLINE 3EIEHBIE U
NyprnypHble  cepHble  OakTepuH,  HX
xapakTepucTuka. OCOOEHHOCTU CTPOCHHS,
LUTOIIa3MaTUYECKUE BKIIFOUEHHSI CEpPbI, UX
poJib. POTOCUHTE3UPYIOLIUE MypIypHbIE
HECepHble OaKTEepUH, UX XapaKTePUCTHUKA.
JloHOpBI BOJIOpOAa Y (POTOCUHTEIUPYIOUTUX
HECEPHBIX OaKTepuH. Ourym
"uanobakrepun". CTpoeHHEe UX KIETOK U
IIOJIOXKEHUE B CHCTEME  OpPraHU3MOB.

OcobeHHoctu dboTocuHTE3a y
IIMaHoOaKTepHil. XEMOCHHTE3UPYIOIHE
Oaktepun. WX  OCHOBHBIE  TPYMIIHL
MexaHu3m XEMOCHHTE3a. PaboTsr
C.H.Bunorpanckoro o W3Y4YEHHIO
XEMOCUHTE3UPYIOITUX

OakTepuii. XeMOCHHTE3UPYIOIIHE CEPHBIC U
THOHOBBIC OakTepuu. MIX ponb B MpUpoje u
MEXaHM3M XeMmocuHTe3a.)Kene3obakrepuu.
OcHOBHBIE IpeICTaBUTENN IPYIIIBI.
YexomapyaThie OaKTepuHu. Pa6otb1
C.H.Bunorpaackoro u H.I'.XonoaHoro no
U3YUYCHUIO KeIe300aKTEPHil.

|Paszgen 7 —
OCHOBHBIE  T'pYIIIbI
reTepoTpPOPHBIX
OaKTepHil.

OcHOBHBIE IPyIIIBI reTepoTpodHBIX
OaKTEpHil. Crupoxetbl.  CtpoeHue
COUPOXET W MX OTIWYMS  OT JAPYTHX
Oaktepuil. OCHOBHBIE  NPEICTABUTEIIN.

CnupanbHbie U M30THYThIE
oakrepun.®unym "llporeobakrepun" Kax
HauOoJee U3y4YeHHas rpynmna
MHUKPOOPTaHU3MOB. CewmeiicTBa
AHTEpOOAKTEPHH, MICEBJIOMOHA/T ,
BUOPHOHOB. Dritym "OUpMUKYTHI".
XapakTepucTuka CTAQUIIOKOKKOB U

Oarn. OCHOBHBIE TPYTIIBI T€TEPOTPOPHBIX
OaKTepuil. AKTHHOMHULIETEI W CXOJIHBIC

YcTHBIN
onpoc




cHumMu Oaktepuu. CTpoeHHE KIETOK U
CHOCOOBI PA3MHOKEHHUSI aKTUHOOAKTEPHUH.
IIpaktnueckoe  3HaueHue.Pukkercum u
XJIaMUJIUM - ocolasg Trpynmna MHUKpPOOOB-
1apasurToB. LUk pazMHOXKEHUS.

Pazmen 8 — Yuyactme
MUKPOOPTaHU3MOB B
KpYroBOpOTax
OCHOBHBIX
OHMOTCHHBIX
DJIEMEHTOB.

MuxkpobHoe paziiokKEHUE
MEeKTHUHA u JIPYTHUX
[IpakTrueckoe
MPOIIECCOB.A3pOOHOE
pas3ioxeHue

Kpaxmana,
yTJIEBOJIOB.
3HaYCHHE
u aHa’poOHOe
MUKPOOPTraHU3MaMU
KJIeTyaTku  (ueyutoiossl).  Bo3Oyautenu
npoueccoB. Ckonp3siiue Oakrepuu.Poib
MUKPOOPTaHU3MOB B OHOJOTHYECKOM
KpYTrOBOpOTE BEIIIECTB B
npupoe.KpyroBopor yriepoaa B Mpupoe.
@dukcarmuss CO, B mporeccax ¢oTo- U
XeMOCHHTe3a. Bpljenenne  yrieKuCIOThI
npu pacnazie LEJITH0JI03bI U
yraeBojnopoaoB.Kpyrosopor  a3ora B
MpUPOJIE. AMMoHupuKaIms u
MUKPOOPTaHU3MBI, €e  BBI3BIBAIOIIKE.
Hutpudukamms BBI3BIBAIOIINE €€
MUKpPOOpPTaHU3MBI. PaboTsl C.H.
Bunorpanckoro o BBIJICIICHUIO
HUTPUPUKATOPOB. Henutpudukanus.
Muxkpobuonoruyeckas dukcarus
atMocepHoro azora. CBOOOIHOXKHBYIIIHE
a’poOHbIE W aHa’pOOHBIE a30T(HUKCATOPHI.
Ponb B mpupone. KiybenbkoBbie OakTepuu,
WX XapaKTEepPUCTHKA, B3aMMOOTHOIICHHS C
pacTeHUsIMU.  YI0OpeHus Ha  OCHOBE
a30T(UKCUPYIOIIUX
MUKPOOPraHu3MOB.MHUKpPOOHOE OKHUCIICHHE
cephl u ee COEMHEHUN
(OTOCUHTE3UPYIOIIUMHU "
XEMOCUHTE3UPYIOLTIMH OaKkTepusIMHU.
Boccranosnenue cyJibaToB
MUKpOOpPTaHU3MaMH, €ro MPUYUHBI U
3HaueHne. KpyroBopot cepsl B mpupo/ie.

n

YcTHBIN
Ompoc

.Pa3znen 9
I'eneTnyeckue
peKOMOMHAITIN
OaxTepwuii

y

['eHeT4ecKkre peKOMOWHAIIMN Yy OaKTEpHI.
MexaHu3M  BKIIIOUYEHHUS  T'€HETUYECKOTO
Marepuasa B OaKTepHAbHYIO
xpomocomy. Tpanchopmanust y OaxTepwHii.
OnbITHI I'puddurca. [Tpupona
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)

[Tepeuenp y4e0HO-METOJUYECKOTO oOecrieueHus
Ne Bux CPC JUCHUIUIMHBL 0  BBIMNOJHEHUK)  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, OQOpPMJICHUIO JOKYMEHTOB YYEOHOW IESTEIBHOCTU. —
HaIMCaHUIO [Tepenznanue. — Kpacnosipck: COY, 2014. — 60 c.
pedepara Meronuueckue YKa3aHusg o OpraHu3aluu
CaMOCTOATENLHON PaboOThl CTYACHTOB, YTBEPKICHHBIC
Kadeapoit TE€HETHUKH, MUKPOOUOJIOTUH 151
OMOTEXHOJOTUU.MTPOTOKOT Ne 21 « 26 » utons 2017t

Y4eOHO-METOIMYECKHE  MaTepHalibl  JUIsl  CaMOCTOATENBHON  paboThI
oOy4YaronMxcs M3 4YUCJIa MHBAIMJIOB U JIUMI C OTPAHUYEHHBIMH BO3MOXXHOCTAMH
3nopoBbs  (OB3)MoryT mnpenocraBisthesi B (opmax, aJanTUPOBAHHBIX K
OTpaHUYECHUSIM UX 310POBbSI U BOCHPUATHS HHPOPMALIUHU:

JIjist iiL ¢ HapyLIEHUSIMU 3PEHUS:

— B IIeYaTHOU (popMe yBEJIIMUYEHHBIM MIPUPTOM,

— B (popMe JIEKTPOHHOTO TIOKYMEHTA,

JUig Au1 ¢ HapyLIeHUSIMU CIyXa:

— B mIeyaTHou (opwme,

— B (popMe JIEKTPOHHOTO TIOKYMEHTA.

JUtst Tin ¢ HapyWIEHUsIMUA OTIOPHO-/IBUTaTENBHOIO anmnapara:

— B TIe4aTHOU (popme,

— B (popMe JIEKTPOHHOTO TOKYMEHTA,

JlaHHblil MepeYeHb MOXET OBbITh KOHKPETHU3UPOBAaH B 3aBUCHUMOCTU OT
KOHTHHT'€HTa 00yYaroluxcs.

3. O0pa3oBaresibHbIE€ TEXHOJIOTHH.

[Ipu peanuzanuu ydueOHOM pabOTHI MO OCBOEHUIO Kypca "MukpoOuosorus"
UCIIOJIb3YIOTCSI COBPEMEHHbBIE 00pa30BaTEIbHbBIE TEXHOJIOTHU:

UH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH;
IPOCKTHBIC METOJIbI O0YUYCHHSI,

UCCIICIOBATEILCKUE METO/IbI B O0YUCHHH;
npoOiemMHoe 00yueHue

Jmg i ¢ OrpaHMYEeHHBIMH BO3MOXKHOCTAMHU 3J0POBbSI MPEAYCMOTpPEHA
Opra’u3anys KOHCYJIbTAMK C KCIIOJIb30BAHUEM 3JIEKTPOHHOM MTOYTHI.



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

OrneHka «OTAMYHOY» / «3auTeHo». OTBETHI Ha MMOCTABIEHHBIE BOMIPOCHI N3JIAraloTCs
JIOTUYHO, MOCIEAO0BATEIbHO U HE TPeOyIOT JONOJHUTEIbHBIX NosAcHeHHu. [lomHo
PaCKpBIBAIOTCA NPUYUHHO-CIIEICTBEHHBIE CBS3U MEXKIY SIBICHUSIMU U COOBITUSMU.
HenaroTcst 000cHOBaHHBIE BHIBOJIBL. COOMI0OAI0TCS HOPMBI JTUTEPATYPHOU pEUH
Onenka «xopomo» / «3a4TeHo». OTBEThl Ha OCTABJICHHBIE BOMPOCHI U3JIAraroTcs
CUCTEMATU3UPOBAHO U IIOCJIEAOBATENBHO. Marepuan H31aracTcsi yBEPEHHO.
PackpbIThl NPUYMHHO-CIEACTBEHHBIE CBSI3U MEXKIY SIBICHUSIMU U COOBITHSIMHU.
JIeMOHCTpUpPYETCS YMEHHME aHajJu3UpOBaTh MAaTEpHall, OJHAKO HE BCE BBIBOJBI
HOCAT apryMEHTHPOBAHHBIA U JOKa3aTelabHbIM XapakTtep. CoOMr0gatoTcsi HOPMBI
JIATEPATYPHOU PEUH.

OneHka «yJOBIETBOPUTENIBHO» / «3auTeHo». JlomyckaioTcs HapylleHHUs B
IIOCJIEAOBATEIILHOCTH ~ H3JIOKEHMs.  HemomHo  packpbIBalOTCA ~ NPUYHMHHO-
CIIEJICTBEHHBIC CBSI3U MEXIY SBICHUSIMH U COOBITHSAMH. JIEeMOHCTpUPYIOTCS
IIOBEPXHOCTHBIE 3HAHUS BONPOCA, C TPYAOM PEIIAIOTCA KOHKPETHBIE 3aJayu.
Nmerorcsa  3aTpyiHEHMS C€  BbIBOJAMH. JlOmyCKarOTCd HAapyLIEHHs HOPM
JUTEpPATypPHOU peym.

OueHka «HEYIOBJIETBOPUTENBHO» / «HE 3auTeHo». Marepuan wu3jaraercs
HEIOoCJIeI0BAaTENbHO, COMBYMBO, HE MPEJICTABISIET ONPEIEIECHHON CUCTEMbI 3HAHUM
no paucuuiuiiHe. He pacKpbIBarOTCs NMPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIY
ABJICHUSIMU U coObiTusiMu. He mnpoBoautcss ananu3. BbIBOJBI OTCYTCTBYIOT.
OTBeTbl Ha JONOJIHUTEIBHBIE BOIPOCHl OTCYTCTBYIOT. VIMEIOTCS 3aMeTHBbIE
HapYILIEHUs HOPM JINTEPATyPHOU PEUH.

BOHpOCLI K KO/NLIOKBUYMaM

KomnokBuym 1. Tema: Muxkpoouosorns kak Hayka. OQO0beKTbl
MHKPOOHOJIOTHH.

Bormpocsl 411 MMCbMEHHOTO OTBETA:

[Ipeamer u 3agaud MUKpPOOHMOJIOTMH, €€ OCHOBHBIE pa3/eiibl, MECTO U POjb B
COBpeMEHHOW Ouosiornu. ['71aBHBIE HampaBi€HUs pPa3BUTUS COBPEMEHHOM
MUKPOOHOJIOTUU: bu3HoI0ruYecKoe, HKOJIOTHYECKOE, MOJIEKYJISIPHO-



reHeTudeckoe. [lonoxkeHne MHUKpPOOPraHMU3MOB — OOBEKTOB MHKPOOMOJIOTMH B
KUBOU NIPUPOJE.

KosutokBuym 2. Tema: PasBurHe MuKpoOMOJIOrMYecKHMX MeToaAuK. Poisb
MeTO0/10B B (popMHUpOBaHUM HAYKHU. BKiiaj BbIIAIOIIMXCH YUEHBIX.

Borpocsl aJis MMCbMEHHOTO OTBETA:

OTKpbITHE MUKPOOOB, pabOThl MEPBBIX MCCIENOBATENEH MUKPOOPraHU3MOB. Jlyu
[Tactep u ero Bkinax B pas3Butve. PoOepr Kox m ero 3HaueHue B pa3BUTHU
MuKpoouosoruu. OCHOBHBIE 3Tanbl pa3BUTHS 0O0IIell MuKpoOuonoruu. PaboTs
C.H.Bunorpanckoro, M. beiiepunka, B.JI. OwMensHckoro #  JOpyrux
HCCIIEI0BATEIICH.

Konnoksuym 3. Tema: CTpoeHre MUKPOOHOH KJIETKH.

Bormpocsl 111 MMCbMEHHOTO OTBETA:

[urorazmaTuyeckass MeMOpaHa: XHMHYECKHI COCTaB, CTPOEHHUE, (PYHKIUU.
BHyTpukineTtounble MeMOpaHHBIE CTPYKTYpbl y OakTepuil M UX (QYHKIUU.
Knerounast crteHka OakTepuii: CTpOEHUE, XUMHUYECKMH COCTaB, (QYHKIUHU
KJIETOYHOM CTeHKU. CIU3HUCTBIE CIIOH, KAICYJbl U 4eXJibl y OakTepuil. XKryTuku y
OakTepuil pazmepsl, hopma, CTPOCHHUE, YUCIO U B3aMMOPACIIOIOKEHUE, MEXAHU3M
JBY)KEHUS JKI'YTUKOB. Pubocombl OakTepuii, UX CTPOCHHME, XMMHUYECKHHA COCTaB,
¢yskuy, cyObeauHulbl. OCOOEHHOCTH CTPOEHMS SJAEPHBIX HKBHUBAJIEHTOB Y
Oaktepuit.Crienupuyeckre  AJIEMEHTHl TeHoMa  OakTepuii —  IUTa3MMJIBI,
WHCEPLMOHHBIE 3JIEMEHTHI, TPAHCIIO30Hbl. DHJOCHOPHl U APYIHE IMOKOSLIUECS
dbopmbl OakTepuil.

Konsnoxksuym 4. Tema: IlonsaTne BHAa, KyJbTypbl M IITaMMa OaKTepHii.
OcHOBHBIC 0COOCHHOCTM CHCTEMATHKH M HAeHTHQUKAIMH OaKTepuil Kak
0MO0JI0rMYeCKHX 00BbEKTOB.

Borpocsl AJ11 MMCbMEHHOTO OTBETA:

OCHOBHBIE TPUHIUIIBI TAaKCOHOMUHU MPOKAPUOT U €€ MECTO B COBPEMEHHOMU
OMOJIOTMYECKON CcHCTeMaTHKe. DKOJIOoro-gusnosnornyeckas v (hUiIoreHeTuyecKast
cuctemMaTuka npokapuor. IlpusHaku OakTepuil, Yy4YUTHIBa€Mble TMpPU UX
kinaccuukanuu. [lonatue o Buzae, KyabType U mITaMMe 6aktepuil. MolieKyIsipHo-
IEHETUYECKUE METOAbl HACHTU(UKAIUKU OakTepuid. YCTaHOBJIEHHE  BUIOBOM
NPUHAIIEKHOCTH MUKPOOPraHU3Ma.

KostokBuym S. Tema: OcCHOBBI (PM3HOJIOTMH POCTAa M KYJbTHBUPOBAHMS
NPOKAPHOT.

Borpocs! 411 MMCbMEHHOTO OTBETA:

Poct u pa3Butue Oakrtepuii. Mexanusm nutanus y Oakrepuili. Bocemb crioco6oB
KU3HU Npokapuot. [lepmoanueckoe W HeNpepbIBHOE KyJbTUBHpOBaHUE. Kpupas
poCTa MepUoANYECKON KYJIbTYPbl, 0COOCHHOCTH OT/ENbHBIX (pa3. HakonurenbHbie
KyJbTYpbl — TPHUHIMI AJIEKTUBHOCTH. McTOUYHMKM yriepoja M a3oTa,
ucrojb3yembie Oaktepusamu. Mcrounuku cepbl U ¢ocdopa. DakTopsl pocTa:
npoTtoTpodbl U aykcoTpodsl. OCHOBHBIE THUIIBI Cpe€ll, NPUMEHAEMbIX B
MHUKpPOOHOJIOTUH: paclpeiesieHUe 10 Ha3HAYEHUIO, COCTaBYy, KOHCHCTEHLUU.
Kpusas pocra nepruoanyeckoil KyJabTypbl, 0COOEHHOCTHU OTIENbHbIX (a3. BiausHue
BHEIIHUX (hakTOpoB (Temneparypa, pH u 1p.) Ha KU3HEAEATETbHOCTh OaKTEpHil.



MeTonpl CTepUIM3aLMKU: CYXOM JKap, AaBTOKJIABUPOBAHME, IAacTEpU3ALMS U
TUHJATU3aLH.

KostokBuym 6. Tema: Mera0do1u3m 0aKkTepuid.

Bormpocsl A1 MMCbMEHHOTO OTBETA:

DOHepreTuueckuii oOMeH y OakTepuil M €ero CBs3b C KOHCTPYKTUBHBIM. IlyTu
NOJIyYeHHs] DHEPruM B aHa’pPOOHBIX M a’poOHbIX ycnoBusx. CyOcrpaTHoe
dbochopunuposanue. I[lyts DmbOnena-Meliepropa u Jpyrue HaudajdbHbIE MTyTH
aHa3’poOHOro pacuiernjaeHust yrieBoaoB. lloHarne o OpoXKEHMSX: KOHEUHbIE
MPOJYKThI, BUIBI OpOKeHH (rOMOPEpPMEHTATHBHOE, TeTepodepMEHTATUBHOE
MOJIOUHOKHUCIIBIE, MACJSIHOKUCIOE U MNPONUOHOBOKHCIOE  OpokeHus). Lluki
TPUKAapOOHOBBIX  KHUCIIOT,  IMEPEHOC  B3JEKTPOHOB U OKHUCIUTEIBHOE
docopunupoBanue. Bugel aHa’poOHOrOo  NbIXaHUS W €ro  3HAYCHHE.
®ototpodubie OakTtepun U uX (GOTOCMHTETUYECKUU ammapar, MeXaHUu3M
OakTepraIbHOTO (POTOCUHTE3a, (POTOCUHTEZUPYIOIIUE 3€J€HBIE M IypIypHBIE
CEepHbIE M HECepHble OaKTepuu, HMX XapaKTEPUCTUKA, IJOHOPBI BOAOPOAA Y
¢doTocunresupyromux Oaktepuid. [{naHoOakTepru U OKCUTEHHBIA (HDOTOCHHTES.
XeMocuHTe3upytolme 0akTepun: OCHOBHBIE IPYIINbI, MEXaHU3M XEMOCUHTE3a Ha
npuMepe OECUBETHBIX  CEpHbIX M THOHOBBIX Oaktepuil. JKenezobakrepuw:
OCHOBHBIE TIPE/ICTABUTEIN IPYIIIIbI, Y€XOIbYaThie OaKTEpUH.

KosnokBuym 7. Tema: PazHooOpa3ue rpynn rereporpoHbIX OaKkTepHii.
Borpocs! 1)1 MHCbMEHHOTO OTBETA:

OcHoBHBIE Tpymibl TrerepoTpodHbIXx OakTepuil.  ChnupajbHble W H30THYTHIE
O0aktepun. CHnupoxeTbl: OCOOEHHOCTH CTPOEHHUS, OCHOBHBIE MPEICTaBUTEIH.
Ouinym "IIpoTeobakrepua” kak HanOoliee M3ydeHHas! rpynmna MUKPOOPraHW3MOB,
CEMENCTBAa 3HTEPOOAKTEPHI, MCEBIOMOHAN , BUOPHOHOB.Dunym "OUpMHUKYTHI",
XapaKTepUCTUKA CTa(UIOKOKKOB M Oalmiiil. AKTUHOMHUUETHl U CXOAHbIE CHHUMH
OaKTepUH: CTPOCHUE KJIETOK M CIOCOObI Pa3MHOXKEHHUS, MPAKTUUYECKOE 3HAYEHUE.
Pukkercun um xjgamMuaum - ocobas Tpymmna MHUKPOOOB-NAPA3UTOB, UK
Pa3MHOMXKEHUS.

KoanokBuym 8. Tema: IlpeBpamenue BemecTB B NPHPOAe NPH YYACTHH
MHKPOOpPrann3mMoB. MHoroo0pa3ue MHKpPOOPraHM3MOB, YYACTBYKWIIHX B
HMKJIaX OMOTeHHBIX 3JIEMEHTOB.

Borpocs! 111 MMCbMEHHOTO OTBETA:

MukpoOHoe pa3iokeHue Kpaxmasa, IeKTHHA U Ipyrux yrieBojoB. [Ipakruueckoe
3Ha4YeHHE MPOIECCOB. AIpPOOHOE U aHA’IPOOHOE Pa3IOKEHHE MUKPOOPraHU3MaMu
KieTyatku (uesmtrono3bl). Bo3Oyaurenu mnponeccoB. Poiib MUKpOOpraHu3MoB B
OMOJIOTMYECKOM KPYTroBOpOTE BellecTB B mpupoae. Kpyroeopor yriepona B
npupone. duxcanus CO, B mpoueccax (oTo- U XeMocuHTe3a. Boiaenenue
YIJIEKUCIIOTHI TP pachajie UEeUII0NIo3bl U yrieBoaopooB. KpyroBopor azora B
npupoge. AMMOHUGUKAIMS W MHKPOOPraHM3Mbl, €€  BBI3bIBAIOLIUE.
Hutpudukanuss u BbI3BIBAIOIIME €€ MHUKPOOPTaHM3Mbl. JleHuTpudukaims.
Muxkpobuonoruyeckas ¢ukcanust armocepHoro azora. CBOOOIHOKUBYLIUE
a’poOHbIe M aHa’poOHBIe azoTdukcaTopbl. MUKpOOHOE OKHCIEHHE CEpbl U €€
COEMHEHUN (OTOCUHTE3UPYIOLIUMU U XEMOCHHTE3UPYIOIIMMU OaKTEpUSMHU.
BoccranoBnenue cynbparoB MUKpOOPraHU3MaMH, €r0 MIPUYMHBI U 3HAUEHUE.



KosnokBuym 9. Tema: CTpyKTypHBIE U (pyHKUMOHAIBLHBIE
0CO0CHHOCTHOAKTEPUAJBHOM KJIETKHU: N'eHeTHYeCKHe TPaHC(PhOpMALUH.
Bomnpock! 111 NMCbMEHHOTO OTBETA:!

['eneTnueckre pekoMOMHAIMHU Y OaKTepUidi: MEXaHU3M BKIIFOUEHHSI T€HETUUECKOTO
MaTepualia B 0akTepuanbHyto xpoMocomy. Tpanchopmanus y Oakrepuii: mpupoaa
TpaHcopmupyronmiero (axkropa, MEXaHM3M U 3HAa4eHHE TpaHChOpMaLUH.
Tpancaykuus y Oaxrtepuil. Hecneuuduueckas u cnenuduueckas TpaHCITyKIUS.
Konstoranus y O6akrepuit. [lomosoit dakrop (F- mnasmupa), ero nokanuzamnus B
OakTepHalbHON KIIETKE U CBOMCTBA.

Kpurtepuu oeHKH KOJUIOKBHYMA:

- OILICHKAa «OTJIMYHO» BBICTABIISIETCS, €CIM CTYJAEHT JIEMOHCTPUPYET
BCECTOPOHHEE, CHCTEMATHYECKOE M TIIIyOOKOE 3HaHME Marepuala, YMEHUe
CBOOOJHO BBINOJHATh NPAKTUYECKUE 3a/laHUsl YMEET CBOOOJHO JIOTMYECKH,
apryMEHTUPOBAHHO, YETKO M CXKaTo H3JlaraTb OTBETbl Ha BOIPOCHl C
MCII0JIb30BAaHUEM HAYyUYHOM TEPMHUHOJIOTHUU;

- OLIEHKA «XOpOILIO)» BBICTABISAETCS, €CIU CTYJAEHT IPOJEMOHCTPUPOBAI
XOpOLIME CUCTEMATUYECKUE 3HAHUS MaTepualla, OTBETHI COJEP)KAT HEKOTOPYIO
HETOYHOCTh WJIN HE OTJIMYAOTCS MOJTHOTON U3JI0KEHMUS;

- OLEHKAa «YJOBJIETBOPUTEIBHO» BBICTABIISETCS, €CIU CTYJIEHT JaeT
HEIOJIHbIE OTBETHI Ha BOIIPOCHI, JOMYCKAET HETOYHOCTH B (POPMYJIUPOBKAX;

- OLEHKAa «HEYJOBJIETBOPUTEIBHO» BBICTABIIAECTCS, €CIU CTYJIEHT He
MOATOTOBHWJICA, HE OTBETHJI HAa BOIPOCHl WJIM OTBETHUJ HENPABHIIBHO; IOKA3all
ciiabble 3HaHUS U IOMYCTUI IPyOble OIIUOKU

OneHouHbIE CpeAcCTBa JUIsi HWHBAIUIAOB W JIUI[ C OTPAaHWYCHHBIMHU
BO3MOJKHOCTSIMH  3JIOPOBBSI  BBIOMPAIOTCSA € YYETOM WX HMHIWBHUIYyaJTbHBIX
MCUXO(PU3NYECKUX OCOOEHHOCTEM.

— mnpu HEoOXOJAMMOCTH WHBAJIUAAM H JIMIIAM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH ~ 37I0POBbSI  TIPEJOCTABIISCTCS  JOTIOTHUTEIHLHOE BpeMs IS
TIOJITOTOBKH OTBETA;

— TMpU TPOBEJCHUU TPOIEAYPHl OIICHUBAHUSA PE3YJbTaTOB OOyYEHHUS
WHBAJIUJIOB M JIMII C  OTPAHUYEHHBIMH  BO3MOXHOCTSIMH  3]IOPOBBSI
MIPEeyCMaTPUBACTCS UCIIONH30BAHNE TEXHUYECKUX CPEICTB, HEOOXOIUMBIX MM B
CBSI3M C X WHIUBUYyJIbHBIMA OCOOEHHOCTSIMU;

— TNpU  HEOOXOAUMOCTH IS OOyYarIMXCS C  OTPaHUYCHHBIMH
BO3MOYKHOCTSIMU 3JIOPOBbSl M HWHBAJIHUIOB TPOIIEAypa OICHUBAHUS PE3yIhTAaTOB
OOy4YeHHSI IO JUCITUTUTMHE MOYKET TIPOBOJUTHLCS B HECKOJLKO ATATIOB.

[Ipouemypa oOLEHWBaHUS PE3yNbTATOB OOYYCHHS WHBAIUIAOB W JIUI] C
OTPaHUYCHHBIMH  BO3MOXXHOCTSIMH ~ 3JI0POBBSI MO0  JUCIHUIUIMHE  (MOJYIIIO)
npeaycMaTpuBaeT MpeaocTaBieHrne nHpopManuu B Gopmax, aJanTHPOBAHHBIX K
OTPaHUYCHHSM X 3[IOPOBBS M BOCIIPUATHS HH(POPMAIIHIH:

Jis vt ¢ HapyIICHUSIME 3PEHUS:

— B IIeYaTHOU (popmMe yBeIIMUEHHBIM MIPUPTOM,

— B (hopMe IEKTPOHHOTO JIOKYMEHTA,



JItst TTT ¢ HAPYIICHUSMHA CITyXa:

— B neyatHoi popme,

— B (popMe DIIEKTPOHHOTO TOKYMEHTA.

JIJtst UL ¢ HApyIIIEHUSIMA OTIOPHO-/IBUTATEIHLHOTO anmapara:

— B reyatHou popme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA,

JlaHHBIN TepevYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT
KOHTHUHTEHTA 00Yy4aromuxcsl.

4.2 ®oHI OUEHOYHBIX CPEACTB /Jsi NPOBEJCHUS MPOMEKYTOYHOI
aTrecTaluM.

BOl'lpOCbI AJIA TIOATOTOBKH K 9K3aMEHY

1. Tlpeamer W 3amaym MHUKPOOMOJIOTHH, €€ MECTO U pOJIb B COBPEMEHHOM
ounonoruu. luddepennumanyss MUKpOOHOIOTHISCKON HAYKH IO LETSIM U 00BEKTaM
uccienoBanus. OCHOBHBIE Pa3Aesibl MUKPOOHOIOTHH.

2. 3agaun MUKpPOOHMOJOTMYECKON HAayKh. 3HAYE€HUE MHUKPOOUOJIIOTHH  JUIs
Pa3BUTHUS PUBHKO-XUMUYECKOU OMOIOTUH, METUIIMHBI U CEJILCKOTO XO3SIICTRA.

3. OtkpeiTie MHUKPOOOB JleBeHrykoM u paOOThl TEPBBIX HCCIEIOBATENEH
MHUKPOOPTaHU3MOB.

4. Jlyu Ilactep u ero 3HaueHHe B pa3BUTUU MHUKpoOuosioruu. Pemenue Bomnpoca
0 CaMO3apOKJICHUH KU3HHU. YUeHue 0 OPOKEHHUU.

5. Pab6otsl [Tactepa o n3yuenuro 6ose3Her BuHa U uBa. Paspabotka [Tacrepom
HAYYHBIX MPUHIUIIOB TPOPUIAKTHKN MH(PEKIIMOHHBIX 3a00JI€BaHUN.

6. PobGeptr Kox u ero 3HaueHue B pa3BUTUU MHUKPOOHOJOTHUU. 3HAUYCHHE PadOT
P.Koxa mns pazButHsi MUKpPOOHOIOTUIECKON TEXHUKH.

7. OcHOBHBIE  JTambl  pa3BUTHS  oOmed  MukpoOmomormu.  PaboTer
C.H.Bunorpanckoro, M. beitepunka, B.JI. OwmensHCckOro u  JIpyrux
HCCIIEIOBATEIIEH.

8. I'nmaBHble  HampaBi€HUST  pPa3BUTUS  COBPEMEHHOW  MHUKPOOHMOJIOTHUU:
(bU3HOTOrNYECKOE, IKOJIOTMUECKOE, MOJIEKYJIIPHO-T€HETUYECKOE.

9. IlonoxeHue MHUKPOOPTaHM3MOB B KUBOM Tmpupone. IIpoxkapuotHeie u
AYKapUOTHBIE MUKPOOPIaHU3MbI; CXOACTBO U OCHOBHBIEC Pa3InyMsl.

10. OcHOBHBIE NPUHLMIBI TAKCOHOMHHU MPOKAPUOT U €€ MECTO B COBPEMEHHOM
OMOJIOTUYECKON CHUCTEMaTHKe. DKOJI0ro-PpU3n0IoAruIecKas u (pUioreHeTuyecKast
CUCTEMATHKa IMPOKAPUOT.

11. Pa3zmepsl u ¢popma O6akTepranbHbIX KiIeToK. OO0IIas XxapakTepUCTUKa CTPOCHHUS
OaKTepHAIbHON KIIETKH.

12. Knerounast crenka Oaktepuii. CTpoeHHE, XWMHUYECKHH COCTaB, (PYHKIIUU
KJIETOYHOW CTeHKU. bakrepunm 06e3 kieToyHoW cTeHKH: L-popmbl OaxTepui,



MUKOIIa3Mbl. CIIM3HUCTBIE CIIOH, KAaICyJbl U 4eXjbl y OakTepuil. X xumuueckuii
COCTaB U 3HAYCHHUE.

13. Krytuku y  Oakrepuii  pasmepsl, (¢Gopma, CTpOCHHME, YHUCIO U
B3aMMOpAcCIoNoXKeHne. MexaHu3M JIBHKEeHUs KTyTUKOB. Bopcunku (pumbpun),
UX OTJIMYUA U QYHKIIHH.

14. llutonnasmatuueckas MeMOpaHa. Ee XuMHuUeckuil cocTaB, CTPOEHHE,
¢yHkuu. BHyTpukieTouHble MeMOpaHHbIE CTPYKTypbl y OakTepuil M UX
GbyHKIUH.

15. Pubocompl OakTepuii, HX CTPOCHHUE, XHUMHUYECKHH COCTaB, (PYHKIUH.
Cyobeqununpl pudocoM. [Toamucomer.

16. OcobeHHOCTH CTPOCHUS SACPHBIX PKBUBAICHTOB y OakTepuii. bakrepuanpHas
XpoMocoMa M ee cTpoeHue. OTinunsg HyKJICOUJOB OaKkTepuil OT SAep 3YKapHOT.
[1nazmupl. UHCEpUUOHHBIE 3JIEMEHTHI U TPAHCIIO30HBI.

17. Dupocnopsl u apyrue mnokosinuecs Gopmbl 0akTepuil. CTpoeHUE HIOCIOP U
nporiecc ux GopMupoBaHus. 3HAYEHUE DHIOCTIOP Y OaKTEepHil.

18. IIpu3Haku 6akTepuil, yauTbiBaeMble Npu ux knaccudukanuu. [lonsarue o Buze,
KyJbTYpE U IITaMMe OaKTepuil.

19. MonekyIapHO-T€eHETHYECKHE METO/IbI UACHTU(DUKAIIIH OakTepuil.
VYcTaHoBIEHHE BUIOBOM MIPUHAIEKHOCTH MUKPOOPTraHU3Ma.

20. Poct u pa3Butue 6akrepuii. TUIbI pa3MHOKEHHUS.

21. Mexanu3m nutanus y 0akrepuil. BHekieTouHOe nepeBapruBaHue MUTATEIbHbBIX
BelecTB. I[IpOHMKHOBEHHME MUTATENbHBIX BEIIECTB 4YEpe3 IUIa3MaTHYECKYIO
MeMOpaHy.

22. Tunbl NUTaHUA Yy MUKPOOPTaHU3MOB. AyTOTpodsl M reTepoTpodnl. Twurbl
aytoTpoHoro nuranus. Poto- U xeMoayToTpodsl. OpraHoTpodsl U JIUTOTPODHI.
Bocemb crioco60B KU3HU MPOKAPUOT.

23. Poct u pa3BuTME MHKpOOpraHu3mMoB. llepuogmueckoe U HeEMpepbIBHOE
KyJbTUBUPOBaHUE. 3aKOHOMEPHOCTH POCTA YMCTBIX KYJIbTYp OakTepuil mpu
NepUOJUYECKOM KynbTUBUpOBaHUH. KpuBas pocra.

24. KynpTuBHpOBaHNE MUKpOOpranuzMoB. HakonurensHble KynbTypsl. [IpuHImn
AJIEKTUBHOCTU. YUCTBIE KYJIBTYypbl MUKPOOPIaHU3MOB.

25. Uctounuku yriaepoja, HCHoidb3yeMble Oaktepusimu. l[loHsthe cbippe B
MUKPOOHOJIOTUYECKOM MPOMBIIIIIEHHOCTH.

26. UcTOYHMKM a30THOTO NUTaHUS y MHUKpoopranu3smMoB. DakTopbl pocTa.
[IporoTpodst u aykcorpodsl. Uctounmku cepsi u dhocdopa.

277. OCHOBHBIE TUIIBI CpeJl, IPUMEHSAEMBIX B MUKpoOuosoruu. Pacnpenenenue no
HA3HAYEHUIO, COCTaBY, KOHCUCTEHIMH. OCHOBHbIE TpeOOBaHHSA K MHUTATEIbHBIM
cpellaM U MPUHIUIBI UX KOHCTPYHUPOBAHUS



28. 3aKOHOMEPHOCTH  pOCTAa  YUCTBIX  KyJIbTYp  MHMKPOOPTaHHW3MOB  IIpHU
MEPUOJIMYECKOM KyJIbTHUBUPOBaHUM. KpuBas pocta mnepuOIu4ecKOll KyJbTYpBI,
O0COOCHHOCTH OTJEIbHBIX (a3.

29. Baussuue  BHemHuUX — QaktopoB  (Temmepatrypa, pH uw  ap.) Ha
KUZHEJIEATETbHOCTh OAKTEPHIA.

30. Bnusnue Ttemmneparypsl Ha pocT Oaktepuii. Mcmosnab3oBaHHE BBICOKHX
TeMIIepaTyp Uil CTepUiIn3auuu. MeToIbl CTepUITU3alHH.

31. [lacrepuzanus w  TuUHAanu3anus. [IpuMeHenne B MeQUIMHE |
IIPOMBIIIEHHOCTH.

32. DHepreTdeckuii oOMeH y OakTepwii ¥ €ro CBf3b C KOHCTPYKTHUBHBIM.
OCHOBHBIE 3Tallbl PACIIEIVIEHUS YTJIEBOJIOB.

33. OTHomIeHHE MUKpPOOOB K Kuciaopoxy. IlyTm mnonydeHus SHEpruum B
aHa’POOHBIX U a3POOHBIX YCIOBUSX.

34. Ana’poOHoe pacumiemienue yriaeojoB. CyoOctpatHoe ¢ochoprirpoBaHue.
[Iyte OmOnena-Melieprodpa u  Japyrue HaydajdbHble TYyTH  aHA’pPOOHOTO
pacuieryieHus.  YIieBOJOB. OJHepretuyeckas 3(P(EKTUBHOCTh aHa’3pOOHOTO
pacuIeTIEeHUs TJTIOKO3bI.

35. llonsstue o OpoxkeHusix. KoHeuHble TIpOAyKThl. Buasl  OposkeHUH.
MacisHOKUCI0€ U TPOIMOHOBOKUCIIOE OPOKEHUS.

36. l'omodepmenTaTuBHOE U TreTepodepMeHTaTUBHOE  OpoxeHus.  Ux
B030yauTenu. [lpakTruueckoe npuMeHeHue.

37. AspoGHoe paciierieHne MUPOBUHOTPATHON KUCIOTHI. MK TpruKkapOOHOBBIX
KHUCJIOT, TIEPEHOC JIJIEKTPOHOB U OKUCIHUTENbHOE (ochopunupoBanue. Brixon
SHEPrUu MU a3pOOHOM PaCIICIUIEHUN YTIEBOOB.

38. A3pobHOoe U aHa’pOOHOE AbIXaHUE Y MPOKApHOT. BUbl aHa’pOOHOTO AbIXaHUS
Y €ro 3HaYCHUE.

39. ®otoTpodHbie OakTepuu U UX (POTOCHHTETHYECKHM ammapaT. MexaHusm
OakTepuanbHOro gporocuHTe3a. OTnuuus GoToCHUHTE3a OAKTEPUIN U PAaCTECHUH.

40. ®OTOCUHTE3UPYIOIIME 3€JICHbIE U IMypHOypHbIE CEpHble OaKTepuu, UX
xapaktepuctuka. OCOOEHHOCTH CTPOEHHUS, I[HUTOIIA3MATUYECKHE BKIIOYCHUS
CEpBI, UX POJIb.

41. ®doTocUHTE3UPYIOIINE MYPIYpPHbIE HECEPHBbIE OAKTEPUHU, UX XapAKTEPUCTHKA.
JloHOpBI BOZI0pO/1a Y DOTOCUHTE3UPYIOMIUX HECEPHBIX OaKTEPUIA.

42. Gunym "HuanoOaktepun". CTpoeHUE HUX KIETOK M IOJIOKEHHE B CUCTEME
oprann3MoB. OcobeHHOCTH (HDOTOCHHTE3a y IIMAHOOAKTEPUH.

43. Xemocunresupytonume Oakrtepud. WX OCHOBHBIE rpynmnbl. MexaHu3M
xemocuHTe3a. Paborel C.H.BuHOorpaackoro mo M3y4eHHI0 XE€MOCHHTE3UPYIOIIHUX
OaKTepHil.



44. Hutpupunupyromue Oaktepuu. Paborst C.H.Bunorpaackoro mo wux
BBIICJICHUIO. 3HAYEHUE HUTPUPUKALIUH.

45. XeMOCHHTE3UPYIOIME CEpHbIE U THOHOBBIE OakTepuu. VX ponb B mpupojse u
MEXaHU3M XEMOCHHTE3a.

46. Kenezobakrepuu. OCHOBHbIE TMpEACTaBUTENM Tpynnbl.  Yexonbyarbie
oaktepuu. Pabotei C.H.Bunorpagckoro wu H.I'.XomomHoro 1o H3y4eHUIO
Kee300aKTepHid.

47. OcHOBHBIE Tpymmbl TerepoTpodHbix Oaktepuii.  Crnupoxersl. CTpoeHue
CIOMPOXET M MX OTIWYMS OT Apyrux Oakrtepuil. OCHOBHbIE NpPEACTABUTEIH.
CrimpasnibHble U U30THYTBIE OAKTepUU.

48. ®unym  "lIporeobakrepus" KaKk  HaumboJsiee  W3y4YeHHas  TpyIa
MUKpOOpranuzMoB. CeMeicTBa SHTEpOOaKTEpHid, ICEBIOMOHA/ , BHOPUOHOB.

49. Ounym "OupMuKkyThl". XapaKTepUCTUKA CTAPUIOKOKKOB U OAIHILI.

50. OcHOBHBIE TpynMnbl reTepPOTPOPHBIX OaKTEpHil. AKTHUHOMHUUETHI U CXOIHbBIE
cHumMu Oaktepun. CTpoeHHE KIETOK M CIOCOOBI Pa3MHOXEHUSI aKTUHOOAKTEPHIl.
IIpakTHueckoe 3HaYEHHUE.

51. Pukkercun M XJamMuauM - ocobas rpynma MHKpoOoB-mapasuToB. Lluxin
Pa3MHOXKEHUS.

52. MukpoOHOe pa3joKeHHe Kpaxmaia, T[eKTHHA U JAPYIHX YTJEBOJOB.
IIpakTryeckoe 3HaYeHUE IPOLIECCOB.

53. AppobHOoe © aHa’poOHOE PAa3NOKEHHE MHUKPOOPTaHU3MaMU KIIETYATKU
(memrono3sl). Bo30oyaurenu nporieccoB. CKOIB3SAIINE OAaKTEPUH.

54. Posib MUKPOOPraHu3MOB B OMOJIOTMYECKOM KPYTOBOPOTE BEILECTB B MPUPO/IE.
55. Kpyrosopot yriepoaa B mpupoae. @ukcamuss CO2 B mpomeccax ¢GoTo- u
XEMOCHHTE3a. BplieneHne yrieKkuclioTel MpU  pacnaje LEJUTIOJIO3bl U
YIJIEBOJOPO/IOB.

56. Kpyroopor a3zora B mnpupoie. AMMOHU(PUKALMSI U MHUKPOOPTaHHU3MBI, €€
BBI3BIBAIOIIILE.

57. Hutpudukauuss W BbI3bIBaOIIME €€ Mukpoopranusmbel. Pa6orsr C.H.
Bunorpackoro mno BeiiesieHu0 HUTpUudukaTopoB. Jlenurpudukanus

58. Mukpobuonorudeckas uxcausi atMocpepHoro azora. CBOOOIHOKUBYIIHE
a’poOHbBIe U aHAYPOOHBIE a30TduKcaTopsl. Poib B mpupo/e.

59. KnnybenbkoBble  OakTepuM, MX XapaKTePUCTHKA, B3aUMOOTHOIIECHUSA C
pacTeHUsMHU. Y 100peHusi Ha OCHOBE a30T(HPUKCUPYIOIINX MUKPOOPTaHU3MOB.

60. MukpoOHOE OKHCIICHHE Cephl U €€ COSAMHEHUH (POTOCHHTE3UPYIONIUMHU H
XEMOCHHTE3UPYIOIUMH OaKTEPUSIMH.

61. BoccraHoBienue cynb(paToB MUKpPOOPTraHU3MaMH, €ro NPUYMHbBI U 3HAUYECHHE.
KpyroBopot cepsl B ipupo/e.



62. 'enernueckre pekoMOMHaUMM y  OakTepuil. MexaHuW3M  BKIIOYEHHUSA
Tr€HETUYECKOr0 MaTepuaia B 0aKTeprualbHYI0 XpOMOCOMY.

63. Tpancpopmanust y  OakTepuil. Oneitel  I'puddurca. [Ipupona
TpaHchopmupytomero (Gakropa M MeXaHU3M TpaHCHOpPMALIMH. 3HayeHue
TpaHcopmariuu.

64. Tpancnykuus y  Oakrepuil. Hecnemuduueckas u  cnenuduueckas
TPaHCAYKLUS.

65. Konstoranus y Oakrepuii. [lonoso#t dakrop (F- mnazmuna), ero moxamuzamus
B OaKkTepuaIbHOM KJIETKE U CBOMCTBA.

Kpurepuu oueHku 3K3ameHa:

BricTaBiieHHE OIIEHOK HA PK3aMEHE OCYIIECTBISICTCS HA OCHOBE MPUHITUIIOB
OOBEKTUBHOCTH, CIIPaBEUIMBOCTH, BCECTOPOHHETO aHAM3a YPOBHS 3HAHHUM
CTYJICHTOB.

[Ipu BBICTaBIEHNH OLIEHKU K3aMEHATOP YUUTHIBACT:
* 3HaHWe (aKTUYECKOr0 MaTepuajia IO MporpaMme, B TOM YHCIE; 3HAHHE
00s13aTeNIbHON JTUTEpaTyphl, COBPEMEHHBIX MyOJIMKAlMK MO MporpaMme Kypca, a
TAKK€ UCTOPUU HAYKHU;
* CTENEHb aKTUBHOCTH CTYJECHTA HA CEMUHAPCKUX 3aHATHUSX;
*  JIOTHKY, CTPYKTYpY, CTHJIb OTBETA; KYJIbTYpy pE€UH, MaHEPy OOIIEHUS;
* TOTOBHOCTh K JIUCKYCCHHM, AapryMEHTUPOBAHHOCTh OTBETA; YPOBEHb
CaMOCTOSITEILHOTO MBIIJIEHUS; YMEHUE MTPUIIOKUTH TEOPHIO K ITPAKTHUKE.
OueHKa «OTINYHOY.
OneHKa «OTIMYHO» CTABUTCS CTYJIEHTY, OTBET KOTOPOT'O COJICPKHUT:
* TInyOOKOEe 3HaHUE MPOrpaMMHOTO MaTepuaia, a Tak’Ke OCHOBHOTO COAEpKaHUs
Y HOBAIIM JICKIIMOHHOT'O Kypca MO CPAaBHEHUIO C YUEOHOU JIUTEpaTypoOil;
* 3HAHUE KOHIENTYaJIbHO-TIOHATUITHOTO aIllapara BCEro Kypca;
* 3HaHHWE MOHOTPa(UUYECKOHN JUTEPATyPHI TIO KYpCYy,
a TaKXe CBUJIETEIICTBYET O CHOCOOHOCTH:
*  CaMOCTOATEJIbHO KPUTUYECKU OLICHHUBATh OCHOBHBIE MOJIOKECHUS Kypca;
*  YBS3BIBaThb TEOPUIO C MPAKTUKOM.
OueHka «OTJIIMYHO» HE CTABUTCS B CIy4asiX OTCYTCTBHS AKTUBHOTO YYacTUS
CTyJleHTa B y4eOHOW paboTe Ha 3aHATUAX, a TAKXKE HEMPABUIBHBIX OTBETOB Ha
JOTIOJIHUTEIIbHBIE BOIIPOCHI IPETI01aBaTENS.
OneHka «XOpoIoy.
OneHka «XOpoIIO» CTABUTCS CTYAEHTY, OTBET KOTOPOT'O CBUAECTENBCTBYET:
* 0 [IOJJHOM 3HAaHWU MaTepuaia o MporpamMmMme;
* 0 3HAaHWM PEKOMEHJOBAHHOM JUTEPATYPHI,
* a TaKKe COHEPKUT B IEJIOM IIPAaBWIBHOE, HO HE BCEraa TOYHOE W
apryMEHTHUPOBAHHOE U3JI0KEHHUE MaTepuaa.
OueHka «XOpOoIIO» HE CTaBUTCS B CIIydyae€ OTCYTCTBUS Yy CTYAEHTA NMOHUMAHUS
W3J1araéMoro OTBETA.
OneHka «yJIOBJIETBOPUTEIBHO.
OueHKa «yJI0BJIETBOPUTEIBHO» CTABUTCS CTYIEHTY, OTBET KOTOPOTO COAEPIKUT:



* TIOBEPXHOCTHBIC 3HAHUS BAXHEHIIMX pa3/IejoB IMPOTpaMMbl U COACPIKAHUS
JIEKIIMOHHOTO Kypca;
* 3aTPyJHEGHHUS C UCIOJIb30BAaHUEM HAYYHO-TIOHATHMHOTO  armapara M
TEPMUHOJIOTHH KypCa;
* CTpPEMJICHHE JIOTHYECKH YETKO MOCTPOUTH OTBET, a TAK)KE CBHIIECTEIBCTBYET O
BO3MO>KHOCTH TIOCJIETYIOIIET0 00yIEeHHUS.

O1neHkKa «HEYyI0BIETBOPUTEITHLHO.

OneHka «HEYAOBICTBOPUTEIHLHO»  CTABUTCSA  CTYJEHTY, HMEIOIIEMY
CYIIIECTBEHHBIE MPOOEITHI B 3HAHMM OCHOBHOT'O MaTepHalia 1o MporpamMmme, a Takke
JOMYCTUBIIIEMY TPUHIIMITHAJIBHBIC OMIMOKH MTPU U3JI0’)KCHUH MaTepHraa.

OneHouHblE CpeAcTBa JUIsi HWHBAIUAOB W JUI C OrPAaHUYEHHBIMU
BO3MOKHOCTSIMM ~ 370POBbsI  BBIOMPAIOTCSI C YYETOM UX HHIUBUIYaJbHBIX
MCUXO(PU3NYECKUX OCOOEHHOCTEH.

— [pu HEOoOXOJUMOCTH HHBAJIWJAM W JIMIAM C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMH ~ 37I0POBbSI  IIPEOCTABISETCS  JOMOJHUTEIBHOE BpeMs s
MOJIFOTOBKU OTBETA HA dK3aMEHE;

— TpU TPOBEIACHUHM NPOLEAYPHl OIEHUBAHUS pPE3yJIbTaTOB OOydYeHUs
WHBAIMIOB W  JUI] C  OTPAaHUYEHHBIMH  BO3MOXXHOCTSIMH  370POBbs
peyCMaTPUBACTCS MCIOIb30BAHUE TEXHHUUYECKUX CPEICTB, HEOOXOIUMBIX UM B
CBSI3U C UX UHINBUAYATHHBIMU OCOOCHHOCTSIMH;

—  Tpu  HEOOXOomAMMOCTH 1l  OOydalomuxcsi C  OrpaHUYCHHBIMHU
BO3MOXHOCTSIMU 3JI0POBbSl M HMHBAJIUJOB MpOIeaAypa OLICHUBAHUS PE3yJIbTaTOB
0Oy4eHHMsI O JUCIUTUTMHE MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIOB.

[Tpoueaypa olieHMBaHUS pPE3yJbTaTOB OOYUYEHHUS HWHBAJIWAOB U JIUI[ C
OTPAaHUYEHHBIMU  BO3MOXKHOCTSIMH ~ 3JI0pOBbS 10  AUCHMIUIUHE  (MOIYJIIO)
npelycMaTpuBaeT NpeaocTaBieHne uHpopManuu B (Gopmax, aJanTUPOBAHHBIX K
OTPAaHUYECHUSIM HX 3[J0POBBS M BOCIIPUATHS UH(POPMAILIIH:

JUia auL ¢ HapyIIeHUSIMH 3PEHUS:

— B IIEYaTHOU (pOpMeE YBEIIMUEHHBIM HIPUDTOM,

— B (popMe IIEKTPOHHOTO TIOKYMEHTA.

J5is au1 ¢ HapyIIeHUSIMH CTyXa:

— B reyatHoi popme,

— B (popMe IIEKTPOHHOTO IOKYMEHTA.

JIist i ¢ HapyIIEHUSIMUA OTIOPHO-/IBUTaTEIBHOTO anmnapara:

— B reyatHoi popme,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepedYeHb MOXKET OBbITh KOHKPETH3UPOBAaH B 3aBUCUMOCTU OT
KOHTHHI€HTa 00yYarouxcs.

S. IlepeyeHb OCHOBHOW M [ONOJHHUTEILHONH Y4YeOHOHW JIMTEPATYpHI,
He00X0AUMOI1 1JI1 OCBOCHUS TUCUHMILIMHBI (MOAYJIA).
5.1 OcHoBHas1 IMTEpaTYypa:



1. Hetpycos, A. . Mukpo6uomnorusi: Teopus u npaktuka B 2 4. Hacts 1 : yueOHuUK
st OakanaBpuara u maructparypsl / A. Y. Herpycos, 1. b. KoroBa. — M. :
M3narensctBo KOpaiit, 2017. — 333 ¢. — (Cepus : bakanaBp u Maructp.
Axkanemuueckuii kypc). — [SBN 978-5-534-03805-7.https://biblio-online.ru/book/
B78A1E41-7F18-4559-A20E-F3AFF52C9DAF

2. Herpycos, A. 1. MukpoOuoaorus: Teopus 1 npakThka B 2 4. YacTe 2 : y4eOHHK
Ut 6akanaBpuara u maructparypsl / A. Y. Herpycos, 1. b. KotoBa. — M. :
N3patensctBo FOpaiit, 2017. — 312 c. — (Cepus : bakanaBp u Maructp.
Axkanemuueckuit kypc). — [ISBN 978-5-534-03806-4.https://biblio-online.ru/book/
9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

3. Emnes, BeeBonon TuxonoBuy.Mukpo6uonorus [TekcT] : yueOHUK aJist
6akanaBpoB / B. T. Emnes, E. H. Mumryctus. - 8-e u3a., ucnp. u gom. - Mockaa :
FOpaiit, 2014. - 445 c. : un. -(bakamnaBp. YrinyOnennsit kypc). - bubnuorp.: c. 427.
- ISBN 9785991630191 : 596.42.

JIns OCBOEHMSI JUCHMIUIMHBI WHBAIMJIAMHU U JIMI[AMUA C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbSI UMEIOTCS M3/JaHUSI B DJIEKTPOHHOM BHUJE B 3JIEKTPOHHO-
OoubmoTeuHbIx cucteMax «Jlanb» u «tOpaiT».

5.2 JlonoJiHUTe ILHAS JIMTEPaTypa:
l. UBmmua, Wpuna bopucoBHa. bonpmoil mnpaktukym "Mukpobuonorns"
[Tekct] : yuebHOe mocobue mist cryiaeHtoB By3oB / WM. b. MBmmua. - CaHKT-
[TerepOypr : IIpocnext Hayku, 2014. - 108 c. : un. - bubauorp. B KoHIIe 3a1a4. -
bubnuorp.: c. 92-94. - ISBN 9785903090976 : 521.50.
2. 3w3uHa, O.B. O6mas mukpobuosorust : nadopatopubiii npaktukym / O.B.
3to3uHa ; MuHucTtepcTBO oOpa3zoBanus u Hayku Poccuiickoit ®enepammu,
@denepanibHOE TOCYAAPCTBEHHOE OIOHKETHOE 00pa3oBaTENbHOE YUpPEKACHHE
BICIIETO TIpoeccroHanbHOTO 00pa3oBaHusi «TaMOOBCKUN TOCYIapCTBEHHBIH
TeXHUYECKuM yHuBepcuter». - Tam00B : UznarensctBo ®I'BOY BIIO «TI'TVY»,
2015. - 82 c. : mi. - bub. B kH. - ISBN 978-5-8265-1431-3 ; To xe [ DNEKTPOHHBIM
pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=445121 (29.03.2017).
3. Dxonorus MUKpoopranu3MoB [Tekcr] : yueOHuUK aJi OaKaJlaBpOB : YUYEOHHK IS
CTYyJICHTOB  YHHBEPCUTETOB, oOydJaromuxcs 1o  creruaidbHoctd 012400
"MukpobOuonorua" u aApyruM OHUONOrMYecKuM creuuanpHocTsM / [A. W
Herpycos, E. A. bonu-Ocmonosckas, B. M. T'opnenko u np.] ; mox odur. pen. A.
W. Herpycosa. - 2-e u3a. - Mocksa : FOpaiit, 2015. - 267 c. : un. - (bakanasp.
bazoBslii Kypc). - ABTOpBI YKa3aHbl HA 000pOTE THUT. JI. - BUbIUOrp. B KOHIIE IJIaB.
- ISBN 9785991627344 : 266.75.
4. CoBpemenHnass mukpoouosiorusi. [Ipokapuotsl : [yueOHOEe mocobue] : B 2 T.
T. 1/ nox pen. Y. Jenrenepa, I'. Opesca, I'. Illnerens ; mep. ¢ anri. M. A. Bepra u
ap. noxa pen. A. . Herpycosa u T. C. Unwsunoit ; [C. Anxes u ap.]. - M. : Mup,


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

2005. - 654 c., [8] . ui. - (JIyumuii 3apyOexHbIi yueOHUK). - Bubnauorp. B KoHIle
rias. - ISBN 503003707. - ISBN 5030037063. - ISBN 3131084111 : 1415 p. 70 k.
5. CoBpemenHnass Mukpoouosorus. [Ipokapuotsl : [yueOHOe mocobue] : B 2 T.
T. 2 / mon pen. . Jlenrenepa, I'. Jlpesca, I'. Illmerens ; nep. ¢ anrim. U. B.
Andeposoii, A. B. Jlebequnckoro u K. JI. Tapacosa nox pen. A. M. Herpycona ;
[A. Byt u ap.]. - M. : Mup, 2005. - 493 c., [12] a1. wn. - (JIyqmmii 3apy0exHbII
yueOHuK). - bubnuorp. B konme ras. - ISBN 50300370X. - ISBN 5030037063. -
ISBN 3131084111.

5.3. [lepuoanyeckue U3IaHMs:

No ITepronnu Mecto
B HOCTb 3a Kakue TOJbl | XpaHEeH
n/ | Ha3Banue u3ganus
I BbIXOJa (B | XpaHUTCS usi
roj)
1 | MukpoOuosorus 6 1944-2016 U3
. 1956-1983,

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

4 Knunnueckas u nabopaTopHas 12 2001-2016 ws
JIMarHOCTUKA

5 | Muxkosorust ¥ GUTONATOIOTUS 6 2001-2016 43

6 | MukpoOuosornueckuii sxypHai 6 1987-2016 u3

7 | Monexynsipaasi OM0JIOTHs 6 1978-2016 U3

8 | buorexnonorus 6 1996-2016 u3
N3Bectus PAH Cepust: 1936, 1944-

9 6 4/3
buonornueckas 2013

10 [Tpukiannas OMOXUMUS 1| e 1968-2016 s
MHUKPOOHOIOTHS
buonorusi. PedepaTuBHbIl KypHAUL.

11 BUHUTH 1970-2013 3an P2K

6. Ilepeuenn pecypcoB HH(POPMALUOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«AHTEepHET», HEOOXOAMMBIX /IJI51 OCBOCHUS M CIUILUIUHBI (MOAYJIs1).
1. www.kubsu.ru - odunuansabiid cailT Ky0OaHCKOro TrocyaapCTBEHHOIO

YHUBEPCHUTETA,;
2. http://www.biorosinfo.ru/ - odunmanbHbIi caliT oOliecTBa OMOTEXHOJIOTOB

Poccun nmenu FO.A. OBunHHUKOBA
3. http://www.cbio.ru/ - uaTepHeT-)KypHan "KomMmepueckas OMOTeXHOIOTH";

4. http://www.genetika.ru/journal/ -  oduIManbHBIA  calT  KypHaia
"BuorexHonorus";
5. http://www.ibp-ran.ru/main.php - oduUIHUATBHBIA  CcalT  WHCTUTYTa

OMOJIOTUYECKOTO MTPUOOPOCTPOCHHUS C OMBITHBIM MPON3BOACTBOM PAH;



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

6. http://www.genetika.ru/ - odunmanbusii caiit ®I'YII ['ocynapcTBeHHBIM

HAyYHO-UCCIICIOBATEILCKOTO HMHCTUTYTA TEHETUKH M CEJICKIIUU MPOMBIIUICHHBIX
MUKpoopranuzMoB (MockBa)
7. DIJIEKTPOHHAs OoubiMoTeyHas cucTtemMa eLIBRARY.RU
(http://www.elibrary.ru)
8. OnektpoHHas OuOamMoTe4Hass cucrema wu3narenbcTtBa "Jlamp" http://e.lan-
book.com

7. MeToanuecKkue YKa3aHusli QI O0y4AWIIMXCA IO OCBOCHHMIO
AUCHUIIMHBI .

Jlekumus:

PabGora Ha 5eKkuMM ABIAETCS OUYEHb BaXXHBIM BUIOM CTYACHUYECKOM

JESATENbHOCTHU JUJISl U3YUYEHUS JUCUUIUIMHBI, T.K. HA JEKIUH MPOUCXOJUT HE TOJIBKO
COOOIIIEHHE HOBBIX 3HAHWUW, HO U CUCTEMaTU3alMs U 0000IEHHE HAKOIICHHBIX
3HaHUM, QOpPMHUPOBAaHHWE HA HUX OCHOBE WJCHHBIX B3IVISAOB, YOCKICHUH,
MHUPOBO33pPEHUS, PA3BUTUE IMO3HABATENbHBIX U MPO(ECCUOHATBHBIX HHTEPECOB.
JlexTop opHeHTHpYET CTyACHTOB B yueOHOM Matepuaine. Kparkue 3anucu jiekiui
(KOHCTIEKTUPOBAHUE) IOMOTA€T YCBOUTH MaTEpHall.
Hamucanue KOHCIEKTa JIEKIMH: KpaTKO, CXEMaTHU4HO, IOCJIEeI0BATEIbHO
(UKCHUpOBaTh OCHOBHBIC TIOJOKEHUSI, BBIBOJBI, (POPMYIUPOBKH, 0000IIECHMUS;
IIOMEYaTh BAXHBIC MBICIIM, BBIICISATH KIKOYEBBIE CIIOBA, TepMHUHBL. KOHCIEKT
JAy4lle MOApa3feNiiTh Ha IyHKTbI, maparpadpl, coOONI0Aas KpacHYIO CTPOKY.
[IpuHuunuanbHBIE MeECTa, OmpeAeNieHusi, (QOpMyJbl CIEIyeT COMPOBOXKIAThH
3aMEUaHMSIMH: «BAXKHO», «OCO00 BAXKHO», «XOPOIIO 3allOMHHUTHY U T.M. WIH
MOJYEPKUBAaTh KpacHOM pyukoil. LlemecooOpa3zHo pa3paborarb COOCTBEHHYIO
CUMBOJIMKY, COKpAIlEHUsl CJIOB, YTO MO3BOJIUT CKOHLIEHTPUPOBATh BHHMAHHE Ha
BAXKHBIX cBeJieHUsX. [IpocnymBanue u 3anuch JIEKIUU MOXHO ITPOU3BOAUTH MIPH
MOMOILA COBPEMEHHBIX YCTPOMCTB (IUKTO(POH, HOYTOYK, HETOYK U T.1.). PaboTas
HaJ KOHCIIEKTOM JIEKLIUi, BCerJa cieayeT UCII0Ib30BaTh HE TOJIbKO YUeOHUK, HO U
Ty JUTEPATypy, KOTOPYIO JOIMOJHHUTEIbHO PEKOMEHIOBAN JIEKTOpP, B TOM YHCIE
NEPUOUYECKUE M3JaHUsl COOTBETCTBYIOIIEH HampaBieHHocTd. [lo pesynbraram
paboOThl C KOHCHEKTOM JIEKIIMHU CIIEAyeT OO0O3HAYUTh BOIPOCHl, TEPMUHBL,
MaTrepHuall, KOTOPbIA BbI3bIBAET TPYAHOCTH, IOMETUTH U MOIBITATHCS HAUTU OTBET B
peKoMeHIyeMol JuTepaType. Eciau camocTosTensHO HE yAaeTcs pa3oOpaThes B
MaTepuasue, Heo0XoauMo chOpMyIHPOBAaTh BOMPOC U 3aJaTh IMPernojaBaTeslio Ha
KOHCYJIbTAIIMKM, HAa MPAKTUYECKOM 3aHSITHH, Ha OOIIEHHWH B KOHTAKTHBIE YaChI.
JlekunoHHBIM MaTepuan sBisieTcss 0a30BbIM, ¢ KOTOPOro HEOOXOJMMO HayaTh
OCBOEHHE COOTBETCTBYIOUIETO pa3zeiia uiu TeMbl. [17aH NoAroTOBKY K JIEKIHUU:

. 03HAKOMMUTBLCS C TEMOU JIECKIIUHU

. O03HAKOMUTBCS C MPEIIOKEHHBIMU BOIIPOCAMU
. M3YYUTh COOTBETCTBYIOIIMN MaTEpUal

. O3HAKOMUTBCS C JIUTEPATYPOH IO TEME

JlabopaTopHbie padoThI


http://e.lanbook.com/
http://e.lanbook.com/
http://www.elibrary.ru/
http://www.genetika.ru/

B  mpomecce moaroroBku K - JlabopaTopHOM — pabOTEHEOOXOIUMO
O3HAKOMUTbCS C paboueld MNporpaMMOM JTUCUUIUIMHBL, TEMaMH M IUIAHAMH
7a00paTOPHBIX 3aHATUH, yJesas 0co00e BHUMaHHUE LIETSAM U 3a7ayaM, CTPYKType
U COJICPKAHUIO TUCUUIUIMHBI, IPOBECTH aHAJIN3 OCHOBHOW y4eOHOH JUTEpaTyphl,
nociie 4yero paboTaTh C PeKOMEHJIOBAHHOW JOMOJIHUTENIbHON JuTeparypoi. [lpu
YCTHOM BBICTYIUIEHUM I10 KOHTPOJIBHBIM BOIIpOcaM J1abopaToOpHOrO 3aHSITHUS
HY>)KHO H3jarath (HE 4YMTaTh) MaTepHall BHICTYIUIEHUs cBOOonHO. Heobxomumo
KOHIIEHTPUPOBAaTh CBOE€ BHMMAHME HA TOM, 4YTO BBICTYIUIEHHE OOpAalEHO K
ayIUTOpUHM, a HEe K IPEenojaBareito, T.K. OTO 3HAYUMBIM  aCIEKT
npodeccuoHanbHbIX KomneTreHuud. Ilo okxoHuaHum abOpaTOPHOTO 3aHATHS
CJIElyeT MOBTOPUTH BBIBOJIbI, CKOHCTPYMPOBAaHHBIE B XOJE YCTHOIO OIIpoca,
MIPOCIEAUB JIOTUKY MX NOCTPOEHUS, OTMETUB IOJIOXKEHUS, JIEKAIUE B UX OCHOBE.
JlJis 3TOrO0 B TEUEHHE OMpoca APYTUX Y4alluxcs ciaeAyeT Aenarbh MoMeTku. bonee
TOro, B CiIydyae HETOYHOCTEH M (WJIM) HEMOHUMAaHUS KaKoro-jiubo Bompoca
MIPOWJIEHHOTO Marepuaia clieyeT oOpaTUThCS K MPENnoAaBaTeNto ISl MOJTyYEeHHS
HEOOXOAMMOW KOHCYJbTallUh M DPa3bsICHEHUs BO3HUKIIEW cuTyauun. Cxema
MOJIFOTOBKH K J1a00OpaTOpHBIM padoTaMm:

® 03HAKOMUTBHCS C TEMOMH, 1IEJIbIO U 3a7a4aMH padOThI
® pPACCMOTPETh NPEJI0KEHHBIE BOIPOCHI
® U3YyYUTh JIEKIMOHHBIA MaTepHall, OCHOBHYIO M JIONOJHHUTEIbHYIO
JUTEPATypy
® O3HAKOMUTBCS C TMPAKTHUYECKUMM 3aJlaHUsIMU U XOAOM  HX
BBITIOJTHEHUS
03HaKOMHTHCS ¢ 000PYAOBaHUEM 3aHATHUS
BBINIOJIHUTD 3a/IaHUSI B COOTBETCTBUHU C XOJIOM paOOThI
MUCbMEHHO O(POPMUTH BHITIOJIHEHHYIO padoTy
IIOJIBECTH UTOT U CIIENaTh CTPYKTYPUPOBAHHbIE BBIBOJIbI

CamocrosiTesibHas padoTa

CamocrosrtenbHasi padoTa CTYJIEHTOB JUCHUIUIMHE OCYIIECTBISIETCS C
LETBI0 YIIIyOJIeHUs, pACIIMPEHUs, CUCTEMATHU3allui U 3aKPEIICHUs MOJy4YeHHBIX
TEOPETUUYECKUX 3HAHUU, (POPMUPOBAHMS YMEHUN HCIOIB30BaTh JOKYMEHTAIUIO U
CIICIUAIIBHYIO  JIMTEPATypy, pPa3BUTHS I[IO3HABATEJbHBIX CIIOCOOHOCTEW U
aKTUBHOCTH, a Takke (POPMUPOBAHUS  CAMOCTOSITEIbBHOIO  MBIIUICHHUS,
CIIOCOOHOCTEM K CaMOpa3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpealld3allui,
Pa3BUTHUSL UCCIIEIOBATEIbCKUX yMEHHMU. llepen BBITOTHEHHEM CaMOCTOSTEIBHOU
paboThl HEOOXOAUMO YETKO TIOHMMAaTh Ied M 3a7add  paboThl, CPOKHU
BBITIOJIHEHUSI, OPUEHTUPOBOYHBIM 00BEM, OCHOBHBIE TpeOOBaHUSA K pe3yibTaTam
paboThI, KpUTEpUU OICHKH. BO BpeMs BBIMOTHEHHS CaMOCTOATEIHLHON padOTHI
MPEMOIaBaTeb MOXET IPOBOJAUTH KOHCYJbTauuu. KOHTpoOIb pe3ysibTaToB
CaMOCTOSITEILHOM pabOThl CTYJIEHTOB MOXET OCYILIECTBIISITECA B IMHUCbMEHHOM,
YCTHOM WM CMEIIaHHOM (opme, C NpencTaBI€HUEM MNPOAYKTa TBOPUYECKOU
NeATeTbHOCTU  CTyJeHTa. B kadectBe (GopM W METOJOB  KOHTPOJS
CaMOCTOSITEJIbHOM pa0OThl CTYACHTOB MOTYT OBITh HMCHOJb30BAaHbI CEMHUHAPCKUE
3aHATHUS, KOJUIOKBUYMBI, 3a4€Thl, TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJbHbBIC



pabotel u 1p. Kpurepusamu OLEHKH pe3yJbTaTOB CaMOCTOSATEIbHON padoOThI
CTYJICHTA SIBJISIFOTCS: YPOBEHb OCBOEHUS CTYJICHTOM YYEOHOro MaTepHalia; yMEeHHUs
CTYJIEHTa  HCIOJb30BaTh  TEOPETHYECKUE  3HAHUS  MPU  BBITOJIHEHHUH
WHIUBUIYAIbHBIX — 3aJlaHui;  C(OPMHUPOBAHHOCTh  OOIIEYYEOHBIX  yMEHUM;
00OCHOBaHHOCTh M YETKOCTb M3JIOKEHMsS OTBETa; O(QOpMIIEHHE Marepuajia B
COOTBETCTBHUHM ¢ TpeOoBaHUAMHU. [11aH MOATOTOBKU:

® K3y4YUTh COOTBETCTBYIOLIUI JIEKIIMOHHBIA MaTepual

®  U3YyYUTh OCHOBHYIO JUTEPATYPY MO TEME

®  U3YYUTb JIONOJIHUTEIBHYIO JIUTEPATYPy MO TEME

®* ohopMHUTH BBINOJHEHHYIO pabOTy MNHMCbBMEHHO WJIM B BHJE

IIPE3EHTALMU B 3aBUCUMOCTH OT 3a/IaHHUS
® CjeNaTh CTPYKTYPUPOBAHHBIE BHIBOBI.

IHoaroroBka K 3K3aMeHy

IIpu nDoAroToBke K SK3aMEHy HEOOXOAMMO OpPHEHTHUPOBATHCA Ha
KOHCIEKTHI JIEKIIUH, pab0odyt0 IporpaMMy AMCLMILIMHBI, HOPMAaTUBHYIO, YUEOHYIO
U PEKOMEHIyeMYIo JiuTepaTypy. OCHOBHOE B IIOATOTOBKE K Ca4ye 9K3aMEHa - 3TO
MOBTOPEHHE BCEro Marepuajia JIUCUUIUIMHBI, IO KOTOPOMY HEOOXOIHMMO CIaBaTh
sk3aMmeH. [Ipu moaroroBke K craade 3K3aMeHa BeCh O0BEM pabOThl HYKHO
pacrpenensaTe paBHOMEPHO IO  JHAM, OTBEACHHBIM  JUIl  IIOJATOTOBKH,
KOHTPOJIMPOBAaTh KaXX/IbIil JI€Hb BBINIOJHEHHWE HaMe4eHHOW paldoTel. B mepuon
MOATOTOBKM K SK3aMEHY CTYJEHT BHOBb OOpamjaercsi K YK€ H3yYEHHOMY
(npoiineHHoMy) yueOHOMY Marepuany. [logroroBka BkiIOYaeT B ce0si TpH 3Tama:
camoCTosITeNIbHAs paboTa B TEYEHHE CEMECTPA; HEMOCPEICTBEHHAs MOATOTOBKA B
IHU, TMPEIUIECTBYIOIIME DK3aMEHY II0 TéMaM Kypca; MOATOTOBKA K OTBETY Ha
3ajaHus, cojepxamuecs B Owierax. OK3aMeH MPOBOAUTCS IO Oumierawm,
OXBAaTHIBAIOIIMM BECh ITPOWJEHHBIN MaTepHall JUCLUIUIMHBI, BKIHOYas BOIPOCHI,
OTBEJICHHBIE I CAMOCTOSITENIBHOIO U3ydeHus. JlJIg yCrenHol cjauu yKa3aHHbIE
B paboueil mporpamme (OpMUPYEMbIE KOMIIETEHLMH B pPE3YyJbTaTe OCBOCHMUS
JUCUMIUIMHBL JOJDKHBI OBITh IPOAEMOHCTPUPOBAHBI; TOTOBUTHCA K HK3aMEHY
HEOOXO0JMMO HAUMHATH C TIEPBOH JIEKIIMU U TIEPBOrO CEMUHAapa.

IMoaroroBka npe3eHTaumii:

. 3HAKOMHTBCS C TEMOM, IIEIbI0 U 3aJadaMU

. COCTaBUTh IUIAH NPE3CHTALHU COTJIACHO OCBOEHHOMY TEOPETUYECKOMY
MaTepuany

. MPOU3BECTHU MOUCK B JICKIIMOHHOM MaTepualie, OCHOBHOM M JOMOJIHUTEIBHON
auTepaType GaKTHIeCKOro MaTepHaa 1mo TeMe

®  [POU3BECTU MOUCK WUTKOCTPATUBHOTO MaTepuasa B CeTH "MHTEepHET"
®  COCTaBUTh IIPE3EHTALMIO MPU MOMOIIM crienuainzupoBanHoro [10

®  COCTaBUThH JOKJAJ MO0 WLTOCTPATUBHOMY MaTepualy Mpe3eHTaluu

®  OTpENeTHpOBaTh MPE3EHTALMIO MIEpe] clayei

KoJsutokBuymbI:

b O03HAaKOMMTBCS C TEMOH U BOITpOCaMHU KOJIJIOKBHYMa



M3YYUTh JEKIWOHHBIN MaTepHUaIl

M3y4YUTh OCHOBHYIO JINTEPATYPY MO TEME

W3YYUTh JOIOJHUTEIBbHYIO JIMTEPATYPY MO TEME

HaMMcaTh OTBET HA NPEJIOKEHHBINA BOMPOC

00beM MUCHbMEHHOI'O OTBETa OT 3 /10 4 CTpaHMIl, BpeMs BbINoJHEHUs 10 90
MHUHYT

B ocBoeHMM JUCHUIUIMHBI WHBAIWAAMU U JIMIAMU C OrPAaHUYECHHBIMHU
BO3MOKHOCTSIMHU 37I0POBbSI OOJIBIIIOE 3HAYCHHE MMEET WHIWBUIyaIbHAS ydeOHas
paboTa (KOHCYJIbTAI[UU) — IOMOJTHUTEIBHOE Pa3bsiCHEHUE YUeOHOT0 MaTepuania.

NHnuBuayanbHble KOHCYJbTAIMM 1O MPEAMETY SBJISIIOTCS  BaXKHBIM
(hakTOpoM, CHOCOOCTBYIOIIMM HWHIWBUAYyaIU3alMd OOYy4YEHUS U YCTaHOBJICHUIO
BOCIIUTATEJILHOTO KOHTAKTa MEX/IY MPENoaBaTesieM U 00yUJaroIMMcs HHBAUIOM
WJIH JIMIIOM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI.

8. IlepeueHb WHGPOPMANMOHHBIX TEXHOJOTHH, HCHOJb3yeMbIX IPH
OCYIECTBJIEHHH 00Pa30BaATEJIbHOI0 MPOIeCcCca MO JUCHUILIMHE (MOIYJIIO0).

8.1 Ilepeyenb MHPOPMAITMOHHBIX TEXHOJIOTHIA.

— KoncynpTrpoBanue nocpeacTBOM 3JIEKTPOHHOU IOYTHI.

— Hcnons3oBaHue  3NEKTPOHHBIX  MPE3EHTAUMiA MpU  IPOBEACHUU
1a00paTOPHBIX 3aHATHH.

— I'pynnupoBka WHGOPMAIMOHHBIX TMOTOKOB W 0OMeH wuH(OpMaIHen
MOCPEACTBOM MECCEHKEPOB.

8.2 IlepeyeHb HEOOXOAUMOT0 MPOTPAMMHOI0 O0ecIeYeHusl.

Ne Ne norosopa [lepeueHb TULIEH3MOHHOTO MTPOTPAMMHOT0 O0eCTIeUeHuUs
n/
II

1. | Ne73-ADD/223-D3/2018
Cormamrenne 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 [IpenocTaBiieHne HEUCKIIOUUTEIbHBIX UMYIIIECTBEHHBIX ITpaB
28.06.2018 Ha MCIOJIb30BaHHUE TPOTrPAMMHOTO 00eCIIeueHuUs

«AHTHIIIIaTHAT» Ha OJIMH I'0/J]

4. | Konrpakt Ne74-AD®d/44- | beccpounas nuueH3us Ha 25 nmonb3oBateneil: StatSoft Statistica
®3/2017 ot 05.12.2017 Ultimate Academic for Windows 10 Russian/13 English
CereBas Bepcus (Concurrent User)

8.3IlepevyeHs HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

- «Koncynprant [1mocy,

- «["apaHT».

9. MarepuajbHO-TeXHH4YecKasi 6a3a, HeoOXoAUMasi VISl OCYIIeCTBJICHUSA
00pa30BaTeJbHOI0 MPOLECCA MO IUCUUITINHE (MOTYJIIO).

MarepuanbHO-TEXHUUECKOE O00eCreueHue JIUCIUILIIUHBI
(MOyJIsS) M OCHAIIEHHOCTD

z

Bup pabor

1.| JlekuuoHHbIE Aynutopun 422, 425, OCHalIEHHBbIE NPE3ECHTAUOHHOU
3aHATHUS TEXHUKOW  (IIPOEKTOp, DJKpaH, KOMIBIOTEP/HOYTOVYK,




ayauocucrema) U
obecneuenuem (110).

COOTBCTCTBYIOIIMM  ITPpOrpaMMHbBbIM

JlaGopaTopHbie Aymutopuss 412 ocHamleHHas ~— MHKPOOUOJIOTHUECKUM

3aHSATHS 000opyI0BaHHEM (GaxTepuonorus), MPe3eHTAITMOHHON
TEXHUKOW  (MPOEKTOP, OSKpaH, KOMIILIOTEP/HOYTOYK) H
COOTBETCTBYIOIIMM  TporpaMmMHbiM  obecrieueHreM  (I10),
HEOOXOIMMBIM JIA00OPATOPHBIM 000PY/IOBAHHUEM.

I'pynmoBsie Aynutopus 410, (kabuHeT)

(MHIUBUAYAJIBHBI

€) KOHCYJIbTAIluu

Texkymui Aynuropus 412, 419.

KOHTPOJIb,

MIPOMEKYTOUHAS

aTTecTanus

CamocrositenbHa | KabuHeT ais caMocTosTeTbHON paboThl 437, OCHAIIICHHBIH

g pabota KOMIIBIOTEPHOW TEXHHUKOW C BO3MOXHOCTBIO ITOAKIIFOUYEHHUS

Kk cetn «MHTepHET» M OOECNEYeHHBI JOCTYNIOM B
AJIEKTPOHHYI0 HH(GOPMALMOHHO-00PA30BaATEIbHYIO CpEay
YHUBEPCUTETA.

3an Oubmmoreku KyOI'Y, ocHaiieHHBbIH KOMIIBIOTEPHON
TEXHUKOM C BO3MOXKHOCTBIO TIOAKJIIOUEHHS K CETH
«IHTEepHET», TPOrpaMMOM HSKPAHHOTO YBEIWYEHHUS U
00ecIeyeHHBIH JNOCTYTIOM B AIEKTPOHHYIO
uH(GOPMAaIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA




PELEH3USA
Ha pabouyIo MPOrpamMmy Mo JUCIUIUIMHE
«MukpoOuoIorus»
Hanpasienus 06.03.01 buosorus

Pabouas mnporpamma mo pucuurminHe «MuKpoOUONOrUs» IJsi CTYJIEHTOB
ouonornyeckoro paxkynsrera PI'bOY BO "KyOoI'V" cocTaBieHa B COOTBETCTBHH C
TpeboBanusiMu denepanbHoro ['ocynapcrBeHHoro OOpa3oBaTeNIbHOTO CTaHIapTa
TpeThero mnokojeHus. IIporpamMma cocraBiieHa B IIOJHOM COOTBETCTBHM C
TpeboBaHusIMU yueOHoro 1iana o Hamnpasienus 06.03.01 buomnorus.

PabGouas mporpamma mpenamnonaraeT pacrpeiclicHHe TEeM U HW3Y4YeHHUe
Marepyana Io pa3fenaMm. ['paMOTHO CTPYKTYpUpOBAaHA, W OXBAaThIBAET BCE
aKTyaJbHbIEC HAIIPABJIEHUS MO TUCLUUIIMHE HA CETOAHSIIHUMI J1€Hb.

Bce pasnmensl pabouell mporpamMmbl  HampaBlieHbl Ha (OpMHUpPOBaHUE
TpeOyeMbIX CTaHAAPTOM KOMIETEHIUH, B MMOJHOW MEPE OTBEYAIOT TPEOOBAHUSAM 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
¥ BHEAYJIUTOPHOW pabOThl CTYIEHTOB COOTBETCTBYET TpPeOOBaHMSIM Y4EOHOTO
TIaHa.

KoHntpons u oIleHKa pe3yabTaTOB OCBOEHUS Y4YE€OHOW AUCIHUILIUHBI
OCYUIECTBJISIIOTCA B CTPOrOM COOTBETCTBHM C TpeOOBaHUAMM Y4E€OHOro IiaHa 1o
aucuuiuiiie. PaspaboTtanHble M npeasiaraemMble B mporpaMme (opMbl U METOJBI,
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".

Penensenr
= ¥~ = Bonkosa C.A. 10LeHT Kadeapsl OMOTEXHOJIOTHH,

Tmpuoxumun 1 onopusukn ®PI'bOY BO «Kybanckuii

Pﬁ\i‘qﬁn N. T. TpyOununa

-__.".5 3341
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