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1 Hesan u 3a1a4u M3y4eHus JUCHUILIUHBI (MOLYJIs1).

1.1 Ileab ocBOeHMSI AMCUMIIJIAHDI.

[enbro ocBOEHUS AUCHUIUIUHBI "Mukpoouonorus" sBiseTcs: GopMUpPOBaAHUE
y CTYAEHTOB OOIIENpOPECCUOHATILHON KOMIETEHIIMM B MPOU3BOACTBEHHOM,
y4eOHOH W  MCCIEOBAaTEIbCKOM JEATENbHOCTH, a Takxke (opMuUpoBaHUE Y
CTYJICHTOB-OMOJIOTOB TJIYOOKMX 0a30BbIX TEOPETUUYECKUX U MPAKTUUYECKUX 3HAHUN
B 00JACTH MMKPOOMOJIOTMM C TOYKH 3pPEHHSI COBPEMEHHBIX MPEJICTABICHUN O
pa3zHooOpa3uu MuUpa MUKPOOPTaHM3MOB Kak 4acTh OuWocdepbl U UX pOJHU B €€
YCTOWYHUBOM Pa3BUTHUHU.

MuxkpoOuosnorus - oJHa U3 Haubosee aKTUBHO Pa3BUBAIOLIMXCS oOnacTen
Oouonornueckor Hayku. MUKpoOHas KieTKa - HAeajbHbId OOBEKT AJS M3yUeHUs
MOJICKYJISIPHO-TEHETHUECKUX ~ MpoleccoB B Ouonoruu.  MukpoOuosorus
npeacTaBiasieT co0O0il HE TOJBKO TEOPETHYECKHM WHTEpeC MO H3YyYEHHUIO
OMOJIOTUYECKUX TPOILECCOB, MPOTEKAIONIMX B MHUKPOOHOM KIETKE, HO U B
MIPOU3BOJICTBEHHOM JIEATENIBHOCTH YEJIOBEKA, MOCKOJIbKY MHUKPOOPTaHU3MBI U
MPOYKTHI UX KU3HEACSITEIBHOCTH IIMPOKO HUCIIONB3YIOTCS B PA3JIMUHBIX 00J1aCTsIX
IIPOMBIIIEHHOCTH, CEJIbCKOTO X0341CTBAa U MEIULIHBI.

1.2 3agaun AUCHUIINHEI.

3aaul OCBOEHHUSI JUCLIUIUINHBI:

— c(OpMUPOBATH y CTYJICHTOB:

0a3oBoe MbIlUIEHHE, 00eCleynBaloniee CIOCOOHOCTh MPUMEHSTh 3HAaHUE
OPUHLIMIIOB  KJIETOYHOM  OpraHu3alllid  MHKpPOOOB,  OHO(QU3MYECKUX U
OMOXMMHMUYECKUX OCHOB MX >KM3HEACATEIbHOCTH, MPOUCXOMAIIUX B OaKkTepHsix
MEMOpaHHBIX IPOLIECCOB B  BBIMOJHAEMON  JEATENIBHOCTH B  o0jacTu
MUKPOOHOJIOTUU C YYETOM OCBOECHHBIX METOJUYECKUX MTPUEMOB U TIOXOIOB;

CTIOCOOHOCTH MOHUMATh B3aMMOCBS3b TEOPETUIECKUX OCHOB
MUKPOOHOJIOTUYECKUX TPOIIECCOB C HCIOJIB30BAHMEM TEX WM WHBIX METOJOB U
BO3HUKAIOIINX PE3yJIbTATOB HAYYHO-TIPAKTHUECKON JCSITENILHOCTH B 00JacTh
MUKpPOOHOJIOTUH U OMOTEXHOJIOTUU;

CIIOCOOHOCTh TPUMEHSITh COBPEMEHHBIE JKCIEPUMEHTAJIbHBIE METO/bI
paboThl ¢ MUKPOOHOIOTHYECKUMU 00BbEKTAMU B J1a0OPATOPHBIX YCIIOBHUSIX;

— pa3BuBaTh y CTYIEHTOB  yMEHHs HCIIONb30BaTh  COBPEMEHHBIC
npejacTaBieHuss 00 OCHOBaxX OHMOTEXHOJIOTWUYECKUX U OMOMEAMIIMHCKHUX
IPOU3BOJICTB, TEHHOW MHKXEHEPUHU, HAHOOMOTEXHOJIOTUH, OMOITHKHY;

— pa3BUBaTh Yy CTYJEHTOB HAaBBIKM pabOThl ¢ yuyeOHOW U HayyHOU
JIATEPATYPOHU.

1.3 Mecto aucHumJIMHBI (MOAYJf) B CTPYKType 00pa3oBaTebHOI
MpOrpaMMBbl.

Huctunnnaa «MukpoOHoiaorus» SABISIETCS OAHOW M3 0a30BBIX YYEOHBIX
mucuumuind (b1.613) mpodeccroHabHOTO IMKIIA MOATOTOBKM OakaJlaBpOB MO
HanpasneHuio 06.03.01 buonorus mo mnpodwmsim: buoskonorusi, buoxumus,
boranuka, ['enetuka, 3oomorusi, MukpoOHoIorusi.



JucuunnuHa untaercs A OakanaBpoB HanpasieHus 06.03.01 — buonorus
Ha 3 Kypce B 5 cemectpe. Eil mpeamecTByeT M3ydeHUE TaKUX AUCHUIUIMH Kak:
«Matematukay, «Xumusay, «3oo0jorus», «boranuka», «Hemosek», «bnoxummsa u
MOJIEKyJsipHass Ouojorus». JlaHHas AWCIUIIMHA SIBISETCS OCHOBHOM IS
obmenpodeccuonanpbHoil  AUCHUIUIMHBL  "BBegeHne B OMOTEXHOJOTHIO",
"Bupycomnorus", "MMmMyHonorusa", a Takke CHELIUCHUIUIMH 110 MUKPOOHOJIOTHH:
"Oxonorust  Oaktepuit",  "Texuuueckas  muxpoOuosiorus”, "llouBenHas
MUKpOOHoIOTHS ", "MuxpoOHbIe ounonoBpexacHus", "MenunuHckas
MUKpoOuoorus" u Jp.

1.4 IlepeyeHbp MIAHHPYEMbIX Pe3yJabTATOB O0y4YeHHMs IO JMCHHMILINHE
(MoxyJIl0), COOTHECEHHBIX ¢ INVIAHHUPYEMbIMH pe3yJbTATAMH OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI.

[InanupyeMbIMu  pe3yibTaTaMd OOYYEHHUS 1O JUCUUILUIMHE, SBIISIOTCS
3HAHMS, YMEHMS, BIAQJCHHUS W/WIM ONbIT JEATEIbHOCTH, XapaKTepU3YIOIue
ATarbl/ypoBHU (POPMHUPOBAHUS KOMIIETCHIIMH U OOECTEUHBAIOIINE JOCTHUKEHUE
IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS OOpa30BATENbHOW MPOTPAMMBI B IIEJIOM.
[lepeyenb KoMImeTeHLMH, (GOPMUPYEMBIX B pe3yJbTaTe HM3YyUECHHs TUCUUILIMHBI,

NpUBEIECH B TaOJIULIE.

MHexc Conmepxxanne |B pesynaprare usydeHus y4uyeOHOW AHUCHUIIIMHBI

Ne KOMIETEHIIUH | 00y4darouuecs T0IKHBI

. | OMTeT (nn eé

EHIUU 3HATh yMeTh BJa/IeTh
YacTH)

1. | OIIK-5| ctocoGHOCTH | MOP(OIIOTHIO, UHTEPIIPETUPO | METOAAMHU
NPUMEHSTh CTpOEHUE, BaTh  JIaHHbBIE | BbIAEJIeHUsI0a
3HaHUE MeTa00Iu3M y4eOHOM, KTepUH,
MPUHITUIIOB MPOKAPUOTUYECK | HAYYHOH, NOJIy4eHUS
KJIETOYHOM 170'¢ HAy4HO- YUCTBIX
OpraHW3aIy | OMOJOTHYECKUX | TIOMYJISIPHOM KYJIbTYD;
OHMoNorHYecK | OOBEKTOB, JUTEPaTYPHI, METOJIaMH
UX OOBEKTOB, | MECTO H  pOJIb | ceTn MHTEepHET | KyJTbTUBHUPOBA
Onou3nUecK | MUKPOOPTAaHU3MO | JIJIst HUS
ux M|B B OCHOBHBIX | TOHUMAHUSA MUKpPOOpTaHU
OMOXUMHUYECK | OMOTEOXMMHYECK | MEMOpPAHHBIX | 3MOB B
ux OCHOB, | X ITUKJIaX; IOPOLECCOB U | JaOOpaTOPHBI
MEMOpaHHBIX | OCOOCHHOCTH MOJEKYISPHBIX | X u
IPOLIECCOB U | OCHOBHBIX MEXaHHU3MOB IIPOU3BOICTBE
MOJICKYJISIPHBI | DHEPTEeTHUECKUX | )KU3HEACATENh | HHBIX
X MEXaHU3MOB | ITPOIIECCOB HOCTH YCIOBUSIX
xusHenearen | (OpoxkeHus, OakTepuii;

BHOCTH JBIXaHMSI, XeMO- U | HAXOHUTh
dboTocuHTE3) B3aMMOCBSI3H
OakTepuii; MEXKITY
TIPUHITUTIBI U | CTPYKTYpOi U
METOJIbI byHKIIIEH




Conepxxanue

B pesynbrate wu3yueHus y4eOHOM AMCLMIUIAHBI

NHnexc
No KOMITETEHIIUU | 00yYaroluecs JOJKHBI
. | KOMTeT (v eé
SHITUU 3HATh yMeThb BJIa/IeTh
4acTH)
Kjaccudukanuu | OGMOJIOTUYECKOT
OakTepuit 0 00BeKTa
2. | OIIK-6| cmocoOHOCTD | yCTPOMCTBO MPOU3BOJIUTh | HABBIKAMHU
MPUMEHSTh CBETOBBIX OCEB HA | aCEeNTUYECKON
COBPEMEHHBIE | MUKPOCKOTIOB  C | MUTATEIbHBIE | paOOTHI B
OKCIIEPUMEHT | HIMMEPCHOHHBIMU | CPEIIBI; MHUKPOOHOJIOT
aJbHbIC 00BEKTHBAMU; Jenarth NYECKON
METO/1bI PUHITUIIBI npenapar- nabopaTopuu;
paboThI ¢ | paboThI C | Ma3ok METOJI0OM
OMOJIOTUYECK | YUCTHIMU OakTepuii; HaKONUTENbH
UMHU KyJIbTypaMu UCTIONB30BaTh | BIX KYJBTYP;
oObeKkTamMu B | OakTepuii; TOTOBBIE HaBbIKaMU
MOJICBBIX W | MIPUHIIMITBI UTaTeIbHBIE | TTOCEBA Ha
71a00paTOpPHBI | OMPECICHHS Cpenpbl; MJIOTHBIE
X  YCJOBUSX, | TUMA KJIETOYHOH | MOJ30BAThCS | MUTATEIIbHBIC
HABBIKH CTEHKHU MUKPOOHOJIOTH | CPEJIbI;
paboTHI c | GakTepwii; YeCKOM NEeTIIeH; | MeTOJIaMu
COBPEMEHHOI | 0coOeHHOCTU 0oOHapyKMBaTh | BU3YyaJIU3AINH
anmnapaTrypou | CTpOCHHS U | 6aKTepUalbHbl | MUKPOOHBIX
bu3uoIorun € KIETKH B | OOBEKTOB
OakTepHaNBHBIX | TIOJIE  3PCHUS
KJICTOK; MHUKpPOCKOTIa
YCTPOMCTBO
pabodero Mecta
MHUKpPOOHOJIOTa
3. | OIIK- | cmocoGHOCTh | MUKPOOMOJIOTHYE | IPUMEHSTh HaBBIKOM
11 IIPUMEHSATH CKue OCHOBBI | II0JIYYEHHBIE IIPAKTUYECKON
COBPEMEHHBIC | COBPEMEHHBIX MUKPOOHMOJIOTH | UHTEPIPETAILIN
MPEICTABICHU | OMOTEXHOJOTUYE | YeCKUE 3HAHWS | U
1 00 OCHOBax | CKUX B y4eOHOH | TEOPETUIECKU
OMOTEXHOJIOT | MPOU3BOJICTB; NEATETLHOCTH, |X 3HAHWA B
WYECKUX U | OCHOBBI UCIIOJIb30BaTh | 00JacTH
OMOMEINIIMHC | TCHETHUECKUX COBPEMEHHBIE | MHKPOOHOJIOT
KHUX TpaHcpopMaIii | MpeJCTaBICHUS | UU;
NIPOM3BOJICTB, | OaKTepHii; MeXaHu3Max OCHOBHBIM
TeHHOUN yIBTPAMHUKPOCKO | HACJICJCTBEHHO | MOHSATUHHBIM
WH)XCHEPUH, | MMAYECKOE CTH U | anmapaTom
HAaHOOMOTEXH | CTpPOCHUE U3MEHYMBOCTH | MUKPOOHOJIOT
OJIOTHH, MUKPOOHOI OaxTepuit B | UM,
MOJICKYJIIPHO | KJIETKH B | HAYYHO- CIIOCOOHOCTH
TO KOHTEKCTE HCCIIEJIOBATEND | IO




MHrexo Copnepxxanue | B pesynbrate wusyueHus ydeOHOM AMCHMILIMHBI
No KOMITETEHIIUU | 00yYaroluecs JOJKHBI
. | KOMTeT (v eé
CHIINH 3HATh yMeThb BJIa/IeTh
4acTH)
MOJICJIMPOBAH | HAHOOMOTEXHOJO | CKOM UCII0JIb30BaTh
ust TUH; JESITENIbHOCTH; | €T0 Ha
UCIIOJIb30BaHUE | IPUMEHATH MIPAKTUKE
MIPUMEHEHUS 3HAHUS 0
OaxTepuii B | MUKPOOpIaHU3
KauyecTBe Max -
OMOJIOTrMYECKOT0 | LIEHTPAJIIbHOM
areHTa, areHre
MOJIEKYJISIPHBIE COBPEMEHHBIX
OCHOBBI CTPOEHUS | OMOTEXHOJIOTH
u byHKIUH | 1
OakTepUabHBIX
MEXaHU3MOB
4. | OIIK- | cmocoOHOCTh | OMO3TUYECKHE IPOU3BOJNTHh | HABBIKAMH
12 UCITOJIH30BaTh | MOMEHTHI B | TOCEB npob6ooTOopa
3HaHHUE OCHOB | MUKPOOUOJIOTHH; | MUKPOQIIOPHI | OMOJIOrHYECKU
U TIPUHIIAIIOB | ACTICKTHI YeJIOBEYECKOT0 | X MaTepUajoB
OMOPTUKHA B | OMOATHKHA T10 | TeJIa; TUIA
npodeccuoHa | OTHOLICHUIO K | OTIPEAEIATh MUKPOOHOJIOT
JILHOU U | 00beKTam ONTUMAJIBHBIA | NYECKUX
COIIMANIFHOW | MUKPOOHMOJIOTHH | pe)KUM yOUBKH | HCCIIETOBAaHUHN
NEeATEIBbHOCTH | U croco0aM  HUX | oTpabOTaHHOTO
MpUMEHEHUS MUKpPOOHOJIOTH
YECKOT0
MaTepuaa

2. CTpyKTypa M colep:KaHue JUCHUIIHHBI.

2.1 PacnpeneJieHue TPyA0EMKOCTH JUCHHUILIHHBI IO BUAAM padoT.

OO6mrast Tpymo€MKOCTh AUCIUIUIMHBI COCTaBIsieT 23ad.ed. (72 waca), ux
pacrmpezesieHue o BuaaM padoT MpeICTaBICHO B TaOIHIIE.

Bug yueGHol paboThI Bcero | Cemect
4acoB | Pbl

(dacol)
5

KonrakTHasi padora, B TOM 4yncJie:

AyAUTOpPHBIE 3aHATHS (BCEro) 36 36 |-

3aHATHS JIEKIMOHHOI'O THUIIA 18 18 |-

3aHATUS CEMHUHAPCKOro TUIA (CEeMUHAPHI, MPAKTUYECKUE

3aHSTHS) - B i




JlaGopaTopHble 3aHATHS 18 18 |-

Nuast koHTaKTHAs padora:

Kountpoibs camoctositensHoi padotsl (KCP) 2 2
[Ipomexxyrounas arrectrauus (MKP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YHCJI€: 7 7
Kypcosas paboma - -
Ilpopabomxka yuebHo2o (meopemuueckoeo) mamepuaia 3 3
Buvinonnenue  unousudyanvuvix  3a0amuti  (n0020moeKa 3 3
CO00WeHUtl, npe3eHmayuil)
Pegepam - -
IToaroroBka K TEKyieMy KOHTPOJIIO 1 1
KontpoJsb:
[ToaroroBka Kk 3K3aMeHY 26,7 26,7
O01mas Tpy10eMKOCTh gac. 72 72
B TOM YHCJIe KOHTAKTHasA 383|383
pabora
3ad. ef. 2 2

2.2 CTpyKTYypa IMCHUATIAHDI:

Pacnipenenenvie BU0B yueOHON pabOThl U UX TPYIAOEMKOCTH IO pazjeiaam
JUCITUTUTHBI.

Paznenbl nuciMmuivHb, H3ydaeMble B 5 ceMecTpe (oyHas ¢hopma)

KonnuecTBO Yacos

Bne
Ne | HaumenoBanue pa3ziesnos Beer | Aymuropuas paGota EZIEI;TO
0
pabora
JI I13 |JIP CPC
MuxkpoOuonorus kak Hayka — |4 2 — 2 —
onpeneieHue,  pasieieHue 1o
1 | Ha3HAuEHUIO u O00BEKTaM.

[lonoxxeHne MHUKPOOPraHU3MOB B
YKMBOW IIPUPOJIE.

Uctopus pa3Butus | 4 2 — 2 —
MUKPOOHOJIOTUYECKUX

2 | mpeacraBlieHUI u METOOB.
Brinaromuecs y4ECHBIE —

MUKPOOHOJIOTH.




Mopdonorus u LUTOJIOTHUSA | 5 2 — 2 1
3 | IpoKapuoT. MexaHu3Mbl

MOJIBM)KHOCTH.
4 [IpUHIUIIBI CUCTEMATHUKHY IPOKAPHUOT. | 5 2 — 2 1

[Tonsarue Buga y OakTepuil.

3aKOHOMEpPHOCTU pOCTa W Pa3BUTHA | 5 2 — 2 1
5 | MMKPOOpraHU3MOB,

KyJIbTUBUPOBAHUE, BITUSTHUC

BHEITHHUX (DaKTOPOB.

Mertabonu3zm MUKPOOPTaHU3MOB. | 5 2 — 2 1
6 | MHorooGpa3sue CcnocoOOB >KM3HU

OaKTepuil.
7 OcCHOBHBIEC TPYMNIbl reTePOTPOPHBIX | 5 2 — 2 1

OaKTepuil.

Yyactne  MHMKpPOOpPraHHW3MOB B |5 2 — 2 1
8 | KpyroBopoTax OCHOBHBIX

OMOTEHHBIX AJIEMEHTOB.
9 ['eneTnyeckue pekoMOMHAIMH Y |5 2 — 2 1

OaxTepuit

Hmoezo no oucyuniune: 18 - 18 7

[Ipumeuanue: JI — nexnuu, 113 — npaktudeckue 3aHsATUS / cemuHapbl, JIP —
nabopatopusle 3ansTusd, CPC — camoctosaTensHas padoTa CTyIeHTa

2.3 Coaep:xanue pa3aeyoB IUCHUNJINHBI:
2.3.1 3ausaTud JeKINOHHOI0 THIIA.

HayKa — OIpe/iesieHue,

pazzaeneHue 10
Ha3HAYECHUIO 5|
00BEKTaM.
ITonosxenue

MUKpPOOPTaHU3MOB B

Huddepennmanmss MUKpOOHOIOTHUYECKON HAyKHU
O 1eJIsIM U 00beKTaM uccienoBanusi. OCHOBHEIC

paszensl MUKPOOHOJIOTHH. 3anaumn
MUKPOOHOJIOTUYECKOM HAYKH. 3HaueHune
MUKpOOWOJNIOTHHA Uil pa3BUTHS  (DUBHKO-

XUMHUYECKOMN 6HOHOFI/II/I, MCAUIIUHBI U CCJIIbCKOI'O

YKUBOU MPUPOJE. X034icTBa. [7aBHBIE HampaBICHUS PA3BUTHUS
COBPEMEHHOU MUKPOOHOJIOTUH:
(du3HoI0rNYecKoe, DKOJIOTHYECKOE,
MOJIEKYJIIPHO-T€HETUYECKOE. [Tonoxenue
MHUKPOOPraHU3MOB B JKHUBOHU IPUPOJE.
IIpokapuoTHbIE U 9YKapUOTHBIE

Dopma
Haumerosanue Coneprxanue paszaesna (TeMbl) reKYyIIeTro
Nepazena(Temsl) P P Y
KOHTPOJISI
12 3 4
1.|Pa3nen 1 —IIpeameT u 3amaun MUKPOOMOJIOTHH, €€ MECTO U|Y CTHBIN
MukpoOuooTHsl  Kak|poib B COBPEMEHHOU OHMOJIOTHH.|0TIPOC




MHUKPOOPIaHU3MBI; OCHOBHBIC

pa3jinygus.

CXO0ICTBO )41

.|Pazgen 2 — Hcropus

OTtkpbiTHE MUKpPOOOB JIeBEHTYKOM H palOOThI

YcTHBIN

MUKOIUIa3Mbl. CIM3UCTBIE CIIOW, KamCyJibl M
yexyibl y OakTepuil. X XMMHUYECKH COCTaB U

3HaueHue. JKrytuku y Oakrtepuil pasmepsl,
dbopma, CTpOEHUE, YHCIIO0 u
B3aMMOpPACIIOJIOKEeHUE. MexaHu3M  JBHKEHUS

KryTHKOB. Bopcunku (pumOpun), ux oTaudus u
¢bynakun. Iluronnasmarnueckas memOpana. Ee
XUMHUYECKUNA  COCTaB, CTpOeHHE, (YHKIUU.
BuyTpukierounsie MeMOpaHHBIE CTPYKTYpPBI Yy
OakTepuil 1 ux ¢yHkuuu. Pubocomsl Oaktepuii,
UX CTpOCHHE, XUMHUYECKUH COCTaB, (HYyHKLHUH.
CyObeuHuUIIbI pubocom. [Tonucomsil.
OcoOeHHOCTH CTPOEHHS! SAEPHBIX SKBHUBAJICHTOB
y Oaxtepuil. bakrepuanbHas XpoMmocoma U ee
crpoenne. OTnu4Ms HYKJICOUAOB OakTepuil OT
aaep dSykapuoT. HMHCepIHOHHBIE BIIEMEHTH U
TPAHCIIO30HBI. OHAO0CHOPHI u apyrue
nokosimuecss  ¢opmel  Gakrepuil. CtpoeHue
SHAOCTIOP ® Tmporecc ux (HOPMHUPOBAHUS.
3HaueHue H0cnop y OakTepuil.

pa3BUTHS NEPBBIX UCCIIEIOBATENIE MUKPOOpraHu3MoB. Jlyu|ompoc,
mukpoOuonornueckux([lactep u ero 3HaueHue B PAa3BUTUH
MPEJICTABICHUI Y|MUKpPOOHOIOTHH. Pemenune BOITIpOCa 0
METOJOB. camMo3apoXKJICHUHU >KU3HHU. YUeHHe O OpOKEeHUHU.
Brinatomuecs yaensie|Paboter [Tactepa mo n3yuenunto OoJie3He BUHA U
— MHUKPOOHOJIOTH. nuBa.  Pa3pabotrka  Ilactepom  Hay4dHBIX
OPUHLIMIIOB TPOQUIAKTUKA  HH(QEKIIMOHHBIX
3aboneBanuii. Pobepr Kox u ero 3HaueHue B
Pa3BUTHUM MHUKPOOUOJIOTMHU. 3HAayeHUue padoT
P.Koxa pgns pa3BuTHsS MHUKPOOHOJIOTMYECKOU
TexHukd. OCHOBHBIE JTanbl Pa3BUTUA OOUIEH
mukpoouosioruu. Padoter C.H.Bunorpasuckoro,
M. beitepunka, B.JI. OmenssHCKOrO W Apyrux
HcCclIeoBaTelIEN.
.|Paznen 3 —Pa3smeppl u ¢dopma OakTepuadbHBIX KIETOK.|Y CTHBIN
Mopdomorus u|O0mas XapaKTepUCTUKA CTPOEHHSI|0IPOC,
LIUTOJIOr U OakTepuanbHOr KieTkd. Kietounas crenkalKommokBuy
[IPOKAPHUOT. Oaktepuii. CTpoeHue, XHUMHUYECKHH COCTaB, M
MexaHu3mbl (yHKIIMKM KJIETOYHOM CTeHKU. baktepuu 0e3
MOJIBUKHOCTH. KJIeToyHoM  cteHku:  L-dopmbel  OakTepwuid,




.|Paznen 4 — [TpuHnumnbl

OcCHOBHBIC MMPpUHOUIIBI TAKCOHOMHH IIPOKAPHUOT U

YcTHBIN

xemM0ayToTpo¢sl. OpranoTpodsl U JUTOTPODHI.
Bocemp cnoco6oB xu3Hu mpokapuor. Poct u
pa3Butue MHUKpoopraHuzMoB. [lepuomnueckoe u

HEIPEPBIBHOE KYJIbTUBUPOBAHUE.
3aKOHOMEpPHOCTM  POCTa  YHCTBIX  KYJBTYD
OakTepuit npu NEPUOANYECKOM
KYJIbTUBUPOBAHUMU. Kpusas pocrTa.
KyneruBupoBanue MHKPOOPTIaHU3MOB.
HaxonurensHbie KYJbTYPBI. [TpuHLIMO
AIEKTUBHOCTH. Yucteie KYJIbTYpbI
MUKpPOOpPraHu3MoB.  VIcTouHuKH  yriepoja,
ucnonp3yemble Oaktepusmu. [loHsiTue ceippe B
MUKPOOHOJIOTUYECKOM IPOMBIIIEHHOCTH.
Hcrounuku a30THOIO MUTaHUs y
MUKpPOOPTaHU3MOB. daxTopbl pocra.

[Iporotpods! u aykcorpodsl. cTouHMKHM cepbl U
dbocdopa. OCHOBHBIE THIIBI CPE/T, TPUMEHSICMBIX B
MHKpPOOHOJIOTHH. Pacnpenenenue o
Ha3HAuEHUIO, COCTaBY, KOHCUCTEHIIMU. OCHOBHBIE

TpeOOBaHUSI K MHUTATEIbHBIM cpenam  H
IPUHLAIIBI 170:¢ KOHCTPYUPOBAHUS.
3aKOHOMEpPHOCTM  POCTa  YHCTBIX  KYJBTYD
MUKPOOPTaHU3MOB npu NEPUOANYECKOM
KyJIbTUBUPOBAHUMU. Kpusas pocra
MEPUOINYECKON KYJIbTYPBI, 0COOEHHOCTH

oTHeNnbHbIX (a3. BrnusHue BHemHHX (PakTOpOB

CUCTEMATUKU €€ MECTO B COBPEMEHHOH OHOJIOrMYECKOi|ompoc
npokapuotT. [loHsTHe/cucTemMaTuke.  OKoOJOro-pusuogoruyeckass Hu
BUJA Yy OaKTEpUH. ¢dunoreHeTuyeckass CHCTEMaTHKa MPOKAPHOT.
[Ipu3naku OakTepuii, y4YHUTHIBa€Mble TNpPU HUX
knaccupukauuu. [loHsiTHe 0 BUAE, KyIbType U
mramMMe Oaktepuil. MoJeKyIspHO-TeHETUYECKIE
METOJIBI UAeHTU(DUKAITIN OaKTepwHii.
YcraHoBieHue BUJIOBOM  MPUHAJIEKHOCTH
MUKpPOOpraHu3Ma.
.|Paznen S —PocT 1 pazButue 6aktepuii. THIIBI pa3MHOXKEHUS.|Y CTHBIN
3aKOHOMEPHOCTH Mexanu3m nutanus y O6axrepuil. BHeknerouHoeonpoc
pocTa W pa3BUTHA|IEpEBapUBaHUE [UTATEIBHBIX BELICCTB.
MUKpPOOpPraHu3MoB, |[I[pOHMKHOBEHHME NUTATENBHBIX BEIIECTB 4YEpe3
KyJIbTUBUPOBAHHUE,  |[JIA3MAaTHYECKyl0 MeMOpaHy. Tumel nuraHus y
BJIUSHUE  BHEIIHUX|MHUKPOOPTaHU3MOB. AyTOTPO(BI U TeTePOTPOPHI.
(bakTopoB. Tunsr  aytorpoduoro mnutanus. Doro- u




(temneparypa, pH u 11p.) Ha KU3HEACATEIBHOCTD
Oaktepuil. BimsHue TemmepaTypbl Ha POCT
OakTepuil. Micrioib3oBaHUE BHICOKUX TEMIIEPATYpP
JUIsL  cTepuiM3aluud. MeTonbl  CTepUITU3ALIMH.
[Tacrepuzanust u TuHAanu3anus. [IpuMenenue B
MEIUIMHE U MPOMBIIIJIEHHOCTH.

.[Paznen 6
MeTtabom3m

MUKpPOOPTaHU3MOB.

MHoroo0pa3ue
Croco0oB
OakTepuil.

KHU3HHU

DHepreTudeckuii oOMeH y 0akTepuil U ero CBs3b
C  KOHCTPYKTUBHbIM.  OCHOBHBIE  3Tallbl
pacierienus yriieBogoB.OTHOIIeHne MUKPOOOB
K Kkucioponay. IlyTu momydyeHus O>HeEpruv B
aHa’pOOHBIX M a3pPOOHBIX YCIOBUAX.AHA’pOOHOE
pacuienjieHue yIIEBOOB. CybcTpatHoe
dhochopunuporanue. [lyte DMOaeHa-Melieproda
U Jpyrue HayajibHble MYTH aHA3pOOHOro
pacuieruieHusl  YIJeBOJAOB.  JHepreTuyeckas
3 PEeKTUBHOCTh  aHA’POOHOTO  PACIICTUICHUS
rimoko3bl.Ilonsitue o OpokeHusax. Koneunbie
npoayKThl. Bunbl 6pokeHuii. MacisHOKUCIOE U

MPOITMOHOBOKHUCIIOE
oposxenus.l' omopepMeHTaTUBHOE U
rerepoepMEeHTaTUBHOE OpoKeHMUSI. Nx
BO30YIUTEIH. [IpakTrnueckoe
npuMeHeHue. A3podHoe paciernieHmue
ITAPOBUHOTPAJHOU KUCJIOTBI. nxn

TPUKAPOOHOBBIX KHUCIIOT, TIEPEHOC IEKTPOHOB U
OoKHCIUTeNbHOE (ocopmmmpoBanne. Brixon
SHEPruM  MpH  a’pOOHOM  pacUICTUICHUH
yriaeBo10B.A3poOHOE B aHa’dpOOHOE IbIXaHUE Y
NPOKapHOT. Buabl aHa’poOHOTO ABIXaHHS U €TO
3HayeHue.oToTpodHbie  OaKTEpuM U UX

dboTocuHTeTHUECKUK  ammapar.  MexXaHu3m
OaKTepHaATBHOTO dboTocuHTE3A. OTnmuuns
dboTocunTe3a OaxTepuit U
pacteHnil. DOTOCUHTE3UPYIOIINE  3€JIECHbIE U
MypITypHBIC CEpHBIC OakTepuw, 1704
xapaktepuctika.  OCOOCHHOCTH  CTpPOEHWUS,
[IUTOIIA3MATHYCCKUE BKJIFOYCHUS CEpPbI, HUX
poiib. DOTOCUHTE3UPYIOIIHE MypIypHBIC

HEcepHble  OakTepuu, HUX  XapaKTePUCTHUKA.
JloHopsl BojopoAa Yy (HOTOCHHTE3UPYIOIIUX
HecepHbIX Oaktepuil. ®unym "llnanobakrepun".
CrpoeHne HX KJIETOK U TOJIOKEHHUE B CHUCTEME
opranu3moB. OcobenHoctu (¢GoTOCHHTE3a Y
1MaHo0aKTepuil. XeMOCHUHTE3UPYIOIIHE

O0aktepun. Mx ocHoBHBIE Tpymnmbl. MexaHusm

Y CcTHBIN
onpoc




xemocuHTte3a. Paboter C.H.Bunorpaackoro 1o

U3YYEHHUIO XEMOCUHTE3UPYIOLIUX
O0akTepuil. XeMOCHHTE3UPYIOIINE CEpHBIE W
TUOHOBBIE OakTepuu. X poab B mnpupoje u
MEXaHU3M xemocuHTe3a. XKenezobakrepuu.
OcHOBHBIE IIPEACTABUTEIIN TPYIIIIBIL.
Yexonpuarbie OakTepuu. Pabotsr

C.H.Bunorpaackoro u H.I'.XonomHoro 1o
M3YYEHHUIO JKEeIe300aKTepHil.

.|Paznen 7 — OcHOBHBIE
TPYIIIIBI
reTepoTpOdHBIX
OakTepuil.

OcHOBHBIE TPYIIBI TEeTEPOTPOPHBIX OAKTEpHUHl.
Cnupoxetbl. CTpO€HUE CIIUPOXET U UX OTIIMYUSA
oT npyrux 6akrepuil. OCHOBHBIE MTPEACTABUTEINH.
CnupanbHble M H30THYTBIE OakTepuu.duiym
"[Iporeobaktepun" kak HamboJiee H3ydEHHas
rpymnma MHUKPOOPTraHU3MOB. CewmeiicTBa
SHTEPOOAKTEPUH, NICEBJAOMOHA/T ,
BUOPHOHOB.DUTyM "®OupmMuKyTHI".
XapakTepucTuka cTaUIOKOKKOB U
O0anul.OCHOBHBIE ~ TPYNIBI  TETEPOTPOPHBIX
OakTepuil. AKTHMHOMHUIETBHI U CXOJHBIE CHUMH
Oaktepuu. CTpoeHHE KJIETOK U  CIOCOOBI
pa3MHOXKEHHUs1 akTHHOOakTepuil. [IpakTHueckoe
3HaueHue.Pukkercun u xmamMuauum - ocobast
rpynmna MUKPOOOB-TIAPA3UTOB. Huxn
Pa3MHOKEHUS.

Y CTHBIN
onpoc

Paznen 8 — VYuactue
MUKPOOPTaHU3MOB B
KpYyTroBOpOTax
OCHOBHBIX
OHMOT€HHBIX
3JICMECHTOB.

MukpoOHOe pa3ioxeHue Kpaxmala, MeKTUHA U
Ipyrux yrieBoJioB. IlpakTuueckoe 3HaueHUe
poLeccoB.A3poOHOE U aHa3pPOOHOE Pa3JIoKEHUe
MHUKpPOOpPraHU3MaMH KJIETYATKU  (1EJUTIONI03bI).
Boz0Oynurenu IIPOLIECCOB. Ckoup3simue
6akxrepuu.Poib MUKPOOPraHU3MOB B
OMOJIOTHMYEeCKOM  KPYrOBOpPOTE  BEIIECTB B
npupoae.Kpyropopor yriepoga B HOpPHPOAE.

Oukcammst  CO; B mpomeccax (GoTo- U
XEMOCHHTE3a. BbIIeJICHHEe YIIIEKHUCIOTHI  IPU
pacmaje IEJLUTIOJIO3BI 1

yraeBoaopoaoB.Kpyropopor azora B HIpHUpOJE.
AMMOHU(DUKAIIMA W  MUKPOOPTraHU3MBI, €€
BbI3bIBatoIue. Hutpudukaius u BbI3bIBAIOIINE

ee MHUKPOOPTaHU3MBI. PaboTsr C.H.
Bunorpanckoro o BBIJICJICHUIO
HUTPU(DUKATOPOB. Henutpudukarms.

MuxkpoOuonoruyeckas pukcanus arMOCHEpHOTro
a3ota.  CBOOOIHOXHMBYIIME  a’poOHBIE U
aHa’POOHBIC a30T(HUKCATOPHI. Ponp B

YcTHBIN
Ompoc




npupojie. KimyoeHbKoBbIe OakTepuu, ux
XapaKTepUCTHKA, B3aMMOOTHOIICHUS C
PaCTCHHSIMH. Y no6penus Ha OCHOBE
a30TPUKCUPYIOIIUX

MHKPOOPTaHU3MOB.MUKPOOHOE OKUCIIEHUE Cephbl
M ee COeAMHEHUH (OTOCHHTE3UPYIOIIMMU U
XEMOCHUHTE3UPYIOIIUMU OaKTepUsSIMHU.
BoccranoBnenue cyib(aToB
MUKpPOOPTraHU3MaMHU, €r0 MPUYHHBI U 3HAUYCHUE.

KpyroBoport cepsl B mpupo/ie.

9.Pazmen 9 —|['enernueckue pexomMOuHaNUKM y OakTepuid.|Y CTHBIN
I'eneTnueckue Mexanuzm BKJIFOUEHUS TFE€HETUYECKOTO|OITPOC
peKOMOMHaIUU y/Marepuaia B OaKTepUabHYIO
OakTepuii xpomocomy.Tpanchopmanust y  OakTepui.
OnbITHI ['puddurca. [Ipupona
TpaHchopmupyromero (akTopa W MEXaHU3M
TpaHchopMaIHH. 3HaueHue
tpanchopmarmu. Tpancaykuus y  OakTepuil.
Hecnemuduueckas U cneruduueckast
Tpancaykuus. Konsroranus y 6akrepuii. [TosoBoit
daktop (F- mmasmupa), ero Jokaiu3aus B
OakTepuaIbHON KIETKE U CBOWCTBA.
2.3.2 3aHATHSA CEeMUHAPCKOT0 THIIA.
3aHATHSI CEMUHAPCKOTO TUIIA — HE MTPEAYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.
HaumMeHnoBaHue 1abopaTopHbIX paboT dopma
Ne TEKYILLETO
KOHTPOJIS
3 4
1. |BBegenune B MUKpOOHOIOTHUECKYIO J1abopaTopuio. 3HaKOMCTBO c|KommokBuym
MUKPOCKONMMYECKUMHU METOAAaMU UCCIICA0BAHUS Nel
2. |CnoxkHble METOJIbI OKpacku. Mop(dosorus MUKpOOPTraHU3MOB KomnokBuym
No2
3. |Ctpoenue MukpoOHOU kieTku. CrienuranbHble METOABl OKpacku. KoIokBuyM
Oxkpacka crop, Karncyi ¥ BKJIFOUCHHUH Yy OaKTepuii No3
4. Metoapl KyJIBTUBHPOBAaHUS MHUKpOOpraHu3MoB. [lurarensHbie KomiokBuym
cpensl. Metonsl crepunu3anni. Mukpoduopa Tena yenoBeka.  [Ned
5. [Mukpockonus Mukpodmaopsl Tena. Mukpodiopa Bo3myxa — KOILIOKBIVM
BBIICTICHUE  YUCTOM  KyJABTYpbl  ad3pOOHBIX  OakTepuil. Nos y
KonnuecTBeHHBIN YYET MUKPOOPTAHU3MOB. j




6. (M3ydyeHune aHa’poOHBIX MUKpoopraHuzMoB. Pabora ¢ 4ucThIMU
KyJAbTypaMu aHa’poOHbIX Oaxtepuil. M3ydeHue paznooOpazus
(U3HOJOTHYECKHUX TPy NPOKAPHUOT.

KomnokBuym
Ne6

7. [KpyroBopoT a30TCOAEPKALIMX BEIIECTB B MPUPOJIE NPU YUACTUH
MHUKpPOOPTraHU3MOB. AMMOHUGUIMPYIOIUE MUKpPOOpraHu3Msbl. [ KomiokBuym

N3yuyenue a30T(HUKCATOPOB, HUTPUPHUKATOPOB u|Ne7
JECHUTPU(PUKATOPOB.

8. [IpeBpaienue BEIIECTB B Npupofe TpH  YYACTHH|p. oo
MUKPOOPTaHU3MOB. Mmuoroo6pazue MHKPOOPTaHH3MOB, |\« o Y

Y4aCTBYIOIIMX B NHUKJIAX OMOTeHHBIX DJIEMEHTOB.

9. [Ponp MukpoopraHuzMoB B Ouocdepe BO B3auMocBs3M co|KommokBuym
CTPYKTYpOH U (DyHKIMOHAJIBHBIMH OCOOCHHOCTSIMU KJIETKHU. Ne9

2.3.4 IlpumepHasi TeMaTHKAa KyYPCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboThl — HE IPEAYCMOTPEHBI

24 Ilepeyenn

y4e0HO0-MeTOIHIeCKOT0 o0ecreyeHus A

CaMOCTOSITeIbHOM PadoThl 00y4arOIIUXCH 110 JUCHUILIHHE (MOAYJII0)

[lepeuenn y4e0HO-METOTUYECKOTO obecrieueHus
Ne Bun CPC JUCUUTUTMHBI MO BBIMOTHEHUIO CAMOCTOATEIBLHON paboThI
1 2 3
[Toaroroska K | CTO 4.2-07-2012 Cucrema MeHEIKMEHTA KadecTBa.
YCTHOMY ompocy, | O6mme TpeboBaHHMs K TOCTPOCHHUIO, W3JIOKEHUIO U
KOJUIOKBUYMY, O(pOpPMIICHUIO JOKYMEHTOB Yy4€OHON NESITeIbHOCTH. —
HaIlMCaHUIO [lepensnanue. — Kpacnosipck: COVY, 2014. — 60 c.
pedepara Meroaunueckue yKa3aHUs o OpraHu3aIuu
CaMOCTOSTEIILHON pabOThl CTYIEHTOB, YTBEPIKICHHBIC
Kadeapoi TE€HETHUKH, MUKPOOHOTIOTUN u
ounorexHonoruu.mporokos Ne 21 « 26 » utons 2017r

Y‘IC6HO-MCTOI[I/I‘ICCKI/IC MaTcpualibl JJIA CaMOCTOSITEJIbHOM pa6OTI)I
O6y‘-IaIOHII/IXC$I M3 49MCJiIa MHBAJIMAOB H JIMI C OIpaHUYCHHBIMU BO3MOKHOCTAMU

3nopoBbs  (OB3)moryt

OpeloCTaBIATECA B (OpMax, aJanTUPOBAHHBIX K

OTPaHUYCHUSIM UX 370POBbS U BOCIIPUATHUS UH(DOPMAITUH:
JUJist U1 ¢ HApYIIICHUSIMU 3PEHUS
— B IIle4aTHOM (popMe yBeIMUEHHBIM TIpU(TOM,
— B (hopMe PIIEKTPOHHOTO JTOKYMEHTA,
JIJIst TUTT ¢ HApYIIICHUSIMHA CITyXa:
— B Ie4aTHou popme,
— B hopMe DIIEKTPOHHOTO JTOKYMEHTA.
JIJIst TUTL ¢ HapyIIIEHUSIMA OTIOPHO-/IBUTAaTEILHOTO amapara:




— B TIeyaTHOU (popme,

— B OpMeE AJIEKTPOHHOTO JOKYMEHTA,

JIaHHBIN TIEpeYeHb MOXKET OBbITh KOHKPETH3HUPOBAaH B 3aBUCHMOCTH OT
KOHTHHTCHTA 00YJarOIIUXCS.

3. O0pa3zoBaresibHbIC TEXHOJOTHH.

[Tpu peanuzanmu yueGHOM pabOTHI MO OCBOEHMIO Kypca "Mukpobuonorus"
UCIIOJIB3YIOTCSI COBPEMEHHBIE 00pa30BaTE/IbHbIC TEXHOJIOTUU:
¢ uHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH;
® TIPOEKTHBIC METO/BI O0yUCHUS;
® JCCIIeIOBaTEIbCKUE METO/IbI B 00yUEHHH;
e mpobieMHOe OOydeHHE
JUia nui ¢ OrpaHUYEHHBIMM BO3MOXKHOCTSIMH 3/I0pPOBbS. IIPEIyCMOTpPEHA
OpraHu3alys KOHCYJIbTallUi C UCTIONb30BAHUEM 3JIEKTPOHHON MOYTHI.

4. OueHoYHbIe CPeACTBA JIA TEKYLIEro KOHTPOJIA YCIEBAEMOCTH H
NPOMEKYTOYHOM ATTeCTALUM.

4.1PoH1 OLICHOYHBIX CPEACTB ISl IPOBEACHUS TEKYILIEero KOHTPOJIA.

Tekymuii KOHTPOIb YCIEBAEMOCTH MPOBOJIUTCA (PPOHTAIBHO Ha KaxKIOM
3aHATUH JJIsI OTIPEEIICHHS] TEOPETUUECKON MOATOTOBKU K JaOOpaTOPHBIM padboTaM
B BUJIE YCTHOI'O OIIPOCA, KOTOPBI OLIEHUBAETCS MO NATUOAIUTLHOM IIKaJe, a TAaKKe
C IOMOIIIBIO TOKJIAJIOB ¥ KOJIZIOKBUYMOB.

IlepeyeHb BONPOCOB /1JIs1 YCTHOI'O KOHTPOJISI 3HAHUM CTYACHTOB:

Tema 1: MuxpoOuosorus Kak HayKa — ONpeJe/ieHHe, pa3JesieHHe 10
Ha3Ha4YeHUI0 U o0bekTaMm. IloJ10’keHHe MUKPOOPraHM3MOB B KMBOI PUPOJeE.
Bormpocs! 111 MOArOTOBKH:

1. IlpenMer u 3agaud MHUKpPOOHMOJIOTMH, €€ MECTO U pOJib B COBPEMEHHOMU
ouosioruu. uddepennmanuss MUKpOOHOIOTMYECKONM HAYKH IO LEJISIM U 00bEeKTaM
uccienoBanusi. OCHOBHBIC pPa3aeibl MUKPOOHUOIOTHH.

2. 3anayn MUKPOOMOJIOTUYECKON HAYyKH. 3HaAUYCHNE MUKPOOUOJIOTUH JITISl PA3BUTHS
(bU3UKO-XUMHUECKOH OMOJIOTHH, MEAUIIMHBI B CETTLCKOTO XO3HUCTBA.

3. TI'maBHble  HampaBiCHHs  Pa3BUTHS  COBPEMEHHOM  MHUKPOOMOJIOTHU:
buznonornueckoe, SKOJIOrHIecKoe, MOJICKYIIPHO-TEHETUYECKOE.

4. TlonoxeHne MHMKpPOOPTraHW3MOB B JKHMBOM mnpupoae. IIpokapuoTHeie u
AYKapUOTHBIE MUKPOOPTAHU3MBIL;, CXOACTBO U OCHOBHBIE Pa3INYUSI.

Tema 2: Hcropusi pa3sBUTHA MHKPOOMOJOTHYECKHX TPEACTABJIECHHUH U
MeToA0B. Brinawimmecst yueHble — MUKPOOHOJIOTH.

Bomnpock! a1 moaAroToBKHU:

1. OtkpbiTue MHKpPOOOB JleBeHrykoM u pabOThl TMEPBbIX UCCieaoBaTenei
MUKpPOOPTaHU3MOB.

2. Jlym Ilactep u ero 3HaueHue B pa3BUTUU MUKpoOuosoruu. Pemenue Bompoca o
camMo3apOKJICHUH KU3HHU. Y UeHHE O OPOKEHUH.



3. Pabots Ilactepa mo uzyuenuto 6one3Heil BuHa u nuBa. Pazpabotka [lactepom
HAYYHBIX NPUHIUIIOB NPOPUIAKTUKN HMH(EKIMOHHBIX 3a00JI€BaHUII.

4. Pobept Kox u ero 3HaueHue B pa3BUTHUM MUKPOOMOJIOrMH. 3HA4e€HHE PaldoT
P.Koxa i pa3BUTHs MUKPOOUOJIOTUYECKON TEXHUKHU.

5. OcHOBHBIE  JTambl  pa3BUTHS  OOmIed  MuUKpoOuosoruu.  PaGoThl
C.H.Bunorpaackoro, M. beliepunaka, B.JI. OwmensHckOro u  JApyrux
HUCClIe0BaTelICH.

Tema 3: MopdoJiorust 1 HUTOJIOTUSI MPOKAPUOT. MeXaHU3MbI OJABUKHOCTH.
Bompocs! st noarotoBku:

1. Pa3mepsl u dhopma 6akTepHaIbHBIX KJIETOK. OO0IIas XxapakTepruCcTHUKa CTPOSHUS
OaKTepHAIIbHON KIIETKH.

2. Kiuerounas crenka Oaktepuil. CTpoeHHE, XMMHYECKUN COCTaB, (yHKIHUU
KJIeTOYHOM cTeHku. bakrepum 0e3 kieTtouyHod creHku: L-popmbr OakTepwuid,
MUKOIIa3Mbl. CIIU3UCTBIE CIIOM, KAICYJIbl U YexXJibl y OakTepuid. X xumuyeckui
COCTaB M 3HAYECHUE.

3. Kryrukm 'y Oakrepuii  pasmepsl, (¢opma, CTpOEHHE, YHUCIO U
B3aMMOpPACIIONOXKeHnEe. MexXaHu3M ABUKEHUS KIyTUKOB. Bopcunku (pumMOpun), nx
OTJINYUSA U QYHKLHUU.

4. Iwuronnazmaruueckas MemOpaHa. Ee XxumMuueckuii coctaB, CTpOeHHUE, (DYHKIIMH.
BayTpukiierounsie MeMOpaHHbIE CTPYKTYpPBI Y OaKTepril U UX (QYHKIIHH.

5. Pubocombl OakTepuif, uX CTpPOCHHE, XHMHYECKHUH COCTaB, (YHKIIUU.
Cyobenunuiipl prudocom. [lomucomsi.

6. OcoOeHHOCTH CTPOEHUS SACPHBIX SKBUBAJIECHTOB y Oakrepuil. bakrepuanbHas
XpomMocoma u ee crpoeHue. OTInyus HyKJI€OUAOB OaKTepUil OT siiep SyKapuoT.
[Tnazmunpl. THCEpIMOHHBIE 3JIEMEHTHI U TPAHCIIO30HBI.

7. OHpocnopsl U Ipyrue mnokosumecs Gopmsl Oakrepuil. CTpoeHre 3HI0CTIOp U
nporecc ux GOpMHUPOBaHUS. 3HAYCHHE SHIOCTIOP y OaKTepHUH.

Tema 4: IIpunuunsl cucreMaTuku npokapuort. [lonsTue Buaa y 0akrepui.
Bomnpocs! 111 TOArOTOBKH:

1. OcHOBHbBIE NMPUHLHUIBI TAKCOHOMUU MPOKAPUOT U €€ MECTO B COBPEMEHHOMU
OMOJNIOTMYECKON CHUCTEMAaTHKE. DKOJOTo-Pu3nuogorndeckass U (uIoreHeTHuYecKas
CUCTEMaTHKa MPOKAPHUOT.

2. Tlpusznaku O6axTepuid, yauThIBa€MbIe NpHU uX Kiaccupukanuu. [Tonstue o Buze,
KYJIBTYpE U IITaMMe OaKTEpUil.

3. MonexynsapHO-TeHETUYECKUE METO/IbI UACHTU(DUKALUU OaxkTepuil.
VYcTaHoBiIEHHE BHJIOBOM MPUHAJIEKHOCTH MUKPOOPIaHU3Ma.

Tema S: 3akoHoMepHOCTH pocTa M Pa3sBUTHS MHMKPOOPraHM3MOB,
KyJbTHBHPOBaHUeE, BJIUsIHHE BHEIIHUX (pPAKTOPOB.

Bompocs! y1st 1oAroTOBKU:

1. Poct u pa3Butue Oakrepuil. TUIBI pa3MHOKEHUSI.

2. Mexanu3m nutanus y 6aktepuil. BHeksieTouHOE nepeBapuBaHKUe MUTATEIbHBIX
BelecTB. I[IpOHMKHOBEHHE NUTATEIBHBIX BEIIECTB YEPE3 IUIa3MaTUUYECKYIO
MeMOpaHy.



3. Tunbl mutaHuss y MUKPOOPraHuU3MOB. AyTOoTpodsl U reTepoTpodsl. Turmbl
ayrorpodnoro nutanus. Poto- u xemoayToTpodnl. OpranoTpodsl U JTUTOTPOPHI.
BoceMb crioco00B KU3HHU MPOKAPUOT.

4. Poct um pa3BuTHE MUKpoOpraHu3MoB. llepuomuyeckoe u HeENpepbIBHOE
KyJIbTUBUPOBaHUE. 3aKOHOMEPHOCTH pOCTa YHUCTBIX KyJIbTyp OakTepuil mpu
NEePUOIMYECKOM KyIbTUBHpOBaHUU. KpuBas pocra.

5. KynbTuBHpOBaHHE MUKpPOOpraHu3MoB. HakomurenpHble KyabTyphl. [IpuHinn
3JIEKTUBHOCTHU. UHCTBIE KyJIbTYypbl MUKPOOPTaHU3MOB.

6. Wcrounuku yriuepoja, wucrosnb3dyeMmble OaktepusiMu. [loHsiTHE ChIpbe B
MUKPOOHOJIOTUYECKON MPOMBIIIIIEHHOCTH.

7. VCTOYHHMKHM a30THOrO TMHUTAaHHUS Yy MHUKPOOpraHu3sMoB. @PakTopsl pocra.
[TporoTpodsl u aykcorpodsl. Uctrounuku cepsl u pocdopa.

8. OcCHOBHbIE THUIIBI CpeJl, IPUMEHSIEMbIX B MUKpoOuosoruu. Pacnpenenenue mo
Ha3HAYCHHUIO, COCTaBYy, KOHCHCTECHIIMU. OCHOBHBIE TpPeOOBaHUS K MHUTATEIHHBIM
cpelaM M MPUHIUIIBI UX KOHCTPYUPOBAHUS

9. 3aKOHOMEPHOCTH  pOCTa  YUCTBIX  KYyJbTYp MHMKPOOPTaHU3MOB  IIpHU
NEPUOANYECKOM KyIbTUBHpOBaHMU. KpuBas pocrta NepHOAMYECKON KyIbTYpHI,
0COOCHHOCTH OTJIEJIbHBIX (ha3.

10. Bnusnaue BHemHux (hakTopoB (Temneparypa, pH u ap.) Ha )KU3HEAESITENIbHOCTh
OaxkTepuil.

11. Biusaue TtemmepaTypsl Ha pocT Oaktepuii. lcnonb3oBaHue BBICOKHX
TEMIEPATyp Ui CTEPUIIU3aluU. METoAbl CTEpUIU3ALIH.

12. Ilacrepuzauua u  TUHAanu3auus.  [IpumeHeHne B MEIUIUHE U
IPOMBIIIJIEHHOCTH.

Tema 6: Meradoau3mM MHUKPOOPraHu3sMoB. MHorooopasme cnoco00B KU3HHM
OakTepuid.

Bonpocs! 11t MOATOTOBKH:

1. DOuepreruueckuii oOMeH y OakTepuii H €ro CBs3b C KOHCTPYKTHBHBIM.
OCHOBHBIE 3TaIlbl PACIICTIIICHUS YTIIEBOIOB.

2. OtHomeHnne MUKpoOOB K kucinopoay. [lyTu momaydenus suepruv B aHa’ pOOHBIX
U a3pOOHBIX yCIOBHSIX.

3. AmnaspoOHoe pacmierienne yrieBogoB. CyOctpatHoe (ochopunmpoBanue.
[Tyts OMOaena-Meiieproda u apyrue HauaabHbIEC ITyTH aHA3POOHOTO PACHIETIICHUS
yIIeBOAOB. DHepreTudeckas dA(PGEeKTUBHOCTh aHA’pPOOHOTO  pacHICTICHUS
TJIFOKO3BI.

4. Ilousatue o Opoxenusix. Koneunble mnpoAykThl. Buuasl OpokeHUH.
MaciasHOKUCII0€ U TPOTIMOHOBOKUCIIOE OPOKEHUS.

5. T'omodepmenTatnBHOE U rerepodepMeHTaTUBHOE OpokeHusl. FIX Bo3OyauTeny.
[IpakTHueckoe mpuMeHEHHE.

6. AnspoOHoe pacuIerIieHHe TUPOBUHOTPAIHON KUCIOTHI. LIk TpukapOOHOBBIX
KHUCJIOT, TEPEHOC 3JIEKTPOHOB M OKHCIUTENbHOE (ochopunnpoBaHue. Brixon
SHEPrUH MPHU a3pOoOHOM paCHICTIIEHUH YTJIEBOIOB.

7. AnpoOHoe u aHa’poOHOE AbIXaHHE Yy MPOKapUOT. Buibl aHa3pOOHOTO NbIXaHUs
U €r0 3HaUYCHHUE.



8. dororpodubie OakTepun W WX (HOTOCHHTETUYECKHN ammapaTr. MexaHu3m
OaxTepuanbHOro porocunTesa. OTinyus GorocuHTe3a OAKTEpUl U paCTEHUH.

9. ®oTocuHTE3UpYIOIIME 3€JIEHblE U IypPIypHbIE CEpHble OaKTepuu, HX
xapakTtepucTika. OcCOOEHHOCTH CTPOECHHUSI, HIUTOIUIA3MaTHYECKNUE BKIFOUEHHUS CEPBI,
UX pOJIb.

10. ®oTocuHTE3UpYIOIINE YyPIYPHBbIE HECEPHBIE OAKTEPUU, UX XapPaKTEPUCTHUKA.
JoHopsl Bogopoaa y (OTOCUHTE3UPYIOMIMX HECEPHBIX OAKTEPHil.

11. dunym "luanoOaktepun". CTpoeHHE MX KIETOK M IOJOXKEHHE B CHCTEME
opranu3MoB. OcobeHHocTH (POTOCMHTE3a y IMAaHOOAKTEPHUH.

12. XemocunTesupytomme Oaktepun. X oCHOBHBIE Tpynmbel. MexaHusm
xemocuHTe3a. Pabotel C.H.BuHOrpajackoro no M3y4eHHIO XeMOCHHTE3UPYIOIINX
OaxTepuil.

13. Hutpubunupyromue Oakrepun. PaGorer C.H.Bunorpamckoro mo ux
BBIJICJICHHUIO. 3HaYEHUE HUTPUPUKALINH.

14. XeMOCHUHTE3UPYIOIUE CEpHbIE U TUOHOBBIE OakTepuu. VX poibs B mpupoje u
MEXaHU3M XEMOCHHTE3A.

15. Kenezobakrepuu. OCHOBHbIE TMpEACTaBUTENM Tpynnbl. YexonpyaTbie
oaxktepun. Paboter C.H.Bunorpanckoro u H.I'.XonogHoro mno Hu3y4eHUIO
Kene300aKTepHil.

Tema 7: OcHOBHBIE IPYIINIbI FeTEPOTPOPHBIX OaKTEPHId.

Bonpoce! 11t noaroToBKH:

1. OcHoBHble Tpynmbl TerepoTpodubix Oaktepuil.  Cnupoxersl. CTpoeHue
COMPOXET W HUX OTIWYUS OT Jpyrux Oakrepuil. OCHOBHBIE MPEICTABUTEINH.
CrinpalibHbl€ U U30THYTBIE OAKTEPUU.

2. ®unym  "lIporeobaktepus" KaKk  Hauboyiee  M3yueHHas  Tpymna
MUKpoopranu3moB. CeMelicTBa S3HTEpOOAKTEPHil, ICEBAOMOHA] , BUOPUOHOB.

3. @Ounym "OupMukyTsl". XapakTepucTuka CTaQUIOKOKKOB M OaIluii.

4. OcHoOBHBIE TPyNMbl TeTepOTPOPHBIX OakTepuil. AKTHHOMHUIIETHI M CXOJHBIC
caumu Oaktepun. CTpoeHHe KIETOK M CIOCOObl Pa3MHOKEHHUSI aKTHHOOAKTEPHIA.
IIpakTH4eckoe 3HaUEHUE.

5. Pukkercum W XjgamMuauu - ocobas rpynna MHUKpoOoB-mapa3utoB. Lluki
Pa3MHOXEHUS.

Tema 8: YuacTne MUKPOOPraHM3MOB B KPYTOBOPOTAaX OCHOBHBIX OMOI€HHBIX
3JICMEHTOB.

Bormpocs! 11 MOATOTOBKH:

1. MuxkpobGHOe pa3nokeHHe Kpaxmaja, IEeKTUHAa W JAPYTUX  YIJIEBOJOB.
[IpakTrueckoe 3HaYE€HHE MPOLIECCOB.

2. AdpobHOe U aHa’poOHOE pa3IOKEHUE MHUKPOOPTraHU3MaMu KJIIETYATKU
(memrono3sl). Bo3oyaurenu npoueccoB. CKkoJb3siye 0akTepuu.

3. Posb MUKPOOPraHu3MOB B OMOJOTHYECKOM KPYTrOBOPOTE BELIECTB B MPUPOJIE.
4. Kpyrosopot yriepona B npupoje. @ukcauus CO, B mporeccax (poro- u
XEMOCHHTE3a. BblAelIleHne  yIVIEKUCIIOTBI IIPH  pacnaje LEJUIIOJIO3Bl U
YTIIEBOJOPOMAOB.

5. KpyroBopor a3zota B mnpupoie. AMMOHU(UKALUS U MHUKPOOPTaHU3MBI, €€
BBI3BIBAIOIIILE.



6. Hutpudukauuss wu BbI3bIBalomme ee MuKpoopranuzMel. PabGotsr C.H.
Bunorpaackoro no BbiieIeHUIO HUTpUPUKATOPOB. JleHuTprpuKaius

7. Muxkpobuosorudeckas ¢ukcaius armocpepHoro azora. CBOOOIHOXKUBYIIHE
a’poOHbIe U aHadpOOHBIEC a30ThuUKcaTOphl. POk B mpupoe.

8. KinyOeHbkoBble OakTepuu, HUX XapaKTEPUCTHKA, B3aUMOOTHOILIEHUS C
pacTteHusiMU. Y JOOpEHUsI HA OCHOBE a30TPUKCUPYIOIINX MUKPOOPTAHU3MOB.

9. MukpoObHOE OKHCJIEHHE Cepbl M €€ COeIUHEHUU (OTOCHHTE3UPYIOIIUMHU U
XEMOCHHTE3UPYIOIUMU OAKTEPUSIMHU.

10. BoccranoBienue cyiabhaToB MUKPOOPTaHU3MAMHU, €T0 MPUYUHBI U 3HAYCHHE.
KpyroBoport cepsl B ipupo/e.

Tema 9: I'eneTHUecKHe peKOMOMHALINM Yy OaKTepPHId.

Bonpocs! 11 HOArOTOBKH:

1. T'enernueckue pexkoMOMHAIMK y Oakrepuil. MexaHU3M  BKIIIOUYCHUS
TeHETUYECKOTO MaTepuaia B 0aKTepUaIbHYI0 XPOMOCOMY.

2. Tpanchopmamuss y  OakTepuil. Oneitel  I'puddurca. [Ipupona
TpaHchopmupyromero (akropa W MeEXaHW3M TpaHC(hOpMAaLUH. 3HaueHue
TpaHchopMmanuu.

3. Tpancnykuus y 6akrepuil. Hecnenuduueckas u cnenuduyeckast TpaHCIyKIUS.
4. Kownsbtoramus y 6akrepuit. [Tonopoit pakrop (F- mnazmuna), ero sokanuszanus B
OaKTepHalbHON KJIETKE U CBOWMCTBA.

Kpurepuu ouenku

O1eHKa «OTIUYHOY» / «3auTeHO». OTBETHI Ha MMOCTABJICHHbBIE BOIPOCH] U3J1araroTcs
JIOTUYHO, TOCJIEI0BATENbHO U HE TPEOYIOT JOMOJHUTENbHBIX nosicHeHuil. [lomHo
PacCKpBIBAIOTCSI IPUUUHHO-CJIEICTBEHHBIE CBSI3U MEX]Y SIBICHUSMHU U COOBITUSMU.
Jlenarorcst 000CHOBaHHBIE BBIBOIbI. COOII0/Ia0TCSI HOPMBI JIMTEPATYPHOU peun
Omenka «xopoiio» / «3auteHo». OTBEThl Ha MOCTaBICHHBIE BOMPOCH! M3J1aratoTcs
CUCTEMATU3UPOBAHO U IMOCIENOBATENbHO. Marepuan wu3maraeTcs YBEPEHHO.
PacKpbIThl MPUYMHHO-CIAEACTBEHHBIE CBSI3M MEXKIY SIBICHUSMU U COOBITHUSIMU.
JleMOHCTpUpyeTC yMEHME aHAIM3UPOBATh MaTepHal, OJHAKO HE BCE BBIBOBI
HOCSIT apryMEHTUPOBAHHBIA M JIOKa3aTelbHbIA Xapakrep. CoOiroaroTCss HOPMbI
JIUTEPATyPHOU pEUH.

OrneHka «yAOBIETBOPUTENBHO» / «3auTeHO». JlomyckaioTcss HapyleHus B
IIOCJIEIOBATEIBHOCTH ~ H3JIOKEHUsA.  HemosmHo  packpbIBarOTCS  NMPUYMHHO-
CIICJICTBEHHBIE CBSI3U MEXIYy SBICHUSAMH U COOBITUSAMU. JleMOHCTpHUpYyIOTCS
IIOBEPXHOCTHBIE 3HAaHUs BONIPOCA, C TPYAOM PEIIAKOTCA KOHKPETHBIC 3aJa4U.
NmeroTcss  3aTpydHeHUs C  BbIBOJAMH. JIONyCKAarOTCA HApyLWIEHUS HOPM
JUTEPATYPHOU PEYH.

OneHka «HEYJIOBIETBOPUTEIBHO» / «HE 3auTeHo». Matepuan wuznaraercs
HEIOCJIEI0BAaTEIbHO, COMBUMBO, HE TPEACTABIIAET ONPEACIIEHHON CUCTEMbI 3HAHUI
o JucuuIuiMHe. He packphIBarOTCS NPUYMHHO-CIEACTBEHHBIE CBA3U MEXKAY
ABJICHUSMU U coObITHsIMU. He mpoBonuTcst ananus. BeiBobl OTCYTCTBYIOT. OTBETHI
HAa JIOIIOJIHUTEIBHBIE BOIIPOCHI OTCYTCTBYIOT. FIMEIOTCS 3aMEeTHBIE HAPYIIEHUS HOPM
JIUTEPATypPHOU peUHn.



Bonpocekl k KOJJIOKBHYyMaM

KomnoxkBuym 1. Tema: MukpoOuosoruss Kak Hayka. OO0beKTbl
MHUKPOOHOJIOTHH.

Bompocs! 111 MHCbMEHHOTO OTBETA:

[IpenMer ¥ 3agaud MHUKPOOHMOJIOTHH, €€ OCHOBHBIE pa3ieiibl, MECTO M POjb B
COBpeMeHHOU Ouonoruu. [7aBHbIE HampaBi€HHUs Pa3BUTUS COBPEMEHHOMU
MUKPOOHOJIOTUHN: PU3UOJIOTUYECKOE, FKOJIOTHUECKOE, MOJIEKYISIPHO-T€HETUYECKOE.
[TonoxxeHne MUKPOOPTaHU3MOB — 00 BEKTOB MUKPOOHOJIOTUH B KMUBON TIPUPO/IE.
KonsokBuym 2. Tema: PasBurue MHKPOOHMOJIOrMYECKHX MeTOAUK. Poub
MeTO0B B (pOpMHPOBAaHUM HAYKH. BKJIaJ BHIIAKOIIMXCH YYEHBIX.

Borpocsl 111 TMCbMEHHOTO OTBETA:

OTKpbITHE MUKPOOOB, PabOTHI MEPBbIX UCCIEAOBATENEH MUKPOOPTaHU3MOB. Jlyn
[Tactep u ero Bkimax B pasButhe. Podbepr Kox M ero 3HaueHue B pa3BUTUU
MUKpoOHnosorud. OCHOBHBIE 3Tambl pa3BUTUS 00IIe MUKpoOuosioruu. PadoTsl
C.H.Bunorpaackoro, M. beiiepunka, B.JI. OwmemaHckoro u  JIpyrux
HCCJIIeIOBaTEIEH.

KouoxkBuym 3. Tema: CTtpoenne MUKPOOHOI KJIETKH.

Borpocs! 111 TMCbMEHHOTO OTBETA:

[MuTonnazmatuueckass MeMOpaHa: XMMHMYECKHH COCTaB, CTPOCHHUE, (DPYHKIIHH.
BayTpukierounsle MeMOpaHHbIE CTPYKTYypbl Yy Oaktepuili W uX (YHKIHH.
Krerounas crenka 6akTepuii: CTpoeHUE, XUMUYECKUM COCTAB, (PYHKIIMHU KIIETOYHOU
cTteHKu. CIU3UCThIE CIIOM, KallCysbl U 4exibl y Oakrepuil. XKrytuku y Oaxrepuii
pasMepsl, (hopMa, CTPOEHHUE, YMCIIO U B3aUMOPACIOI0KEHUE, MEXaHU3M JIBUKCHHUS
KI'YyTUKOB. PubGocombl OakTepuii, UX CTpPOCHHE, XUMUYECKUH COCTaB, (YyHKIUH,
cyOpenuuunbl.  OCOOEHHOCTH ~ CTPOEHUS  SIIEPHBIX  3KBUBAJICHTOB Y
Oaktepuit.Crienuduyeckue 3IJIEMEHTHl TIeHOMa  OakTepuil —  IJIa3MUJBI,
WHCEPUHOHHBIEC DJIEMEHTBI, TPAHCIIO30HBI. DHIOCHOPBI U JAPYTHE IOKOSIIUECS
(dbopmbl OakTepuil.

Koimnoksuym 4. Tema: Ilonsitme BUAa, KYJBTYPbI M IITaMMa OaKTepHi.
OcHOBHBIC 0COOCHHOCTHM CHCTEMATHKH M HWACHTH(UKANUH OaKTepuil Kak
0M0JI0OrHYeCKUX 00bEKTOB.

Bormpocs! 111 NTMCBMEHHOTO OTBETA:

OCHOBHBIE NPUHUMUIIBI TAaKCOHOMHUHU IPOKAPUOT U €€ MECTO B COBPEMEHHOM
OMOJIOTMYECKON CHCTEMAaTHKE. DKOJOro-Qpu3nosornyeckas U (UiIoreHeTuyecKas
cucreMatuka ImpokapuotT. llpusHakum Oakrepuil, yduTBIBa€MblE MpPU HX
kinaccupukauuu. [Tonstue o Buae, KyapType U mwramme 6aktepuil. MosekyspHo-
TEeHETUYECKUE METOAbl WACHTU(UKAIMKM OakTepuil. YCTaHOBIEHHUE  BHJIOBOU
IIPUHAJIEKHOCTH MUKPOOPTraHU3Ma.

KosnokBuym S. Tema: OcHOBbI (PM3HOJIOTHMHM POCTAa U KYJbTHBHPOBAHUSA
MPOKAPHUOT.

Bormpocsl 111 THCBMEHHOTO OTBETA:

Poct u pasBurue Oakrepuil. MexaHusM nuranus y 6akrepuil. Bocemb croco0oB
XKU3HU NpokapuoT. Ilepuoguyeckoe M HempepbIBHOE KylbTHBHpOBaHuE. Kpupas



pocTa NepHOANYECKON KyIbTypbl, 0OCOOEHHOCTH OTAENbHbIX (pa3. HakomurenbHbie
KYJbTYPbI — IPUHIIUI AJIEKTUBHOCTHU. ICTOUHHKY yTiiepo/ia v a30Ta, UCIOJIb3yeMble
oaktepusmu. Mctounuku cepbl U ¢dochopa. dakTopel pocra: MpoTOTPOodPsl U
aykcoTpodbl. OCHOBHBIE THUIIBI Cpel, NPUMEHSEMbIX B MHKPOOUOJIOTHU:
pacmpejelieHde 10 Ha3HAYeHHUIO, COCTaBy, KOHcucTeHlMH. KpuBas pocta
NEPUOJIMYECKON KYJIBTYPbl, OCOOEHHOCTH OTHAENbHbIX (a3. BiusHue BHEMIHHX
dbaxTopoB (Temneparypa, pH u Ap.) Ha KU3HEAEATETLHOCTh OakTepuii. MeToabl
CTEpHJIM3AIUH: CYyXOH jKap, aBTOKJIAaBUPOBAHUE, MACTEPU3AIUS U THHIATN3AIIHS.
KonsokBuym 6. Tema: Mera6osim3m 0akrepuii.

Bonpocs! 1t MHCbMEHHOTO OTBETA!

DHepreTruecknii oOMeH y OakTepuii U €ero CBs3b ¢ KOHCTPYKTUBHBIM. [lyTm
MOJIYYCHHUS] DSHEPTMH B aHA’pOOHBIX W a’dpoOHbIX ycnoBusax. CyOcTpaTHoe
dochopunupoBanue. I[lyts DOmOnena-Meiliepropa u npyrue HadaldbHBIE IYTH
aHa’pOOHOro pacleryieHus: yriaeBoaoB. [loHATHe 0 OpOXKEHUSIX: KOHEYHbIE
IPOJIYKThI, BUIbI OpokeHHH (ToMOopepMEeHTAaTUBHOE, TreTepodepMEHTaTUBHOE
MOJIOYHOKHUCIHbIE, MACISHOKHCIOE W MPOMHOHOBOKHCIOE  OpoxeHus). Lluki
TPUKApOOHOBBIX  KHCIIOT,  MEPEHOC  JJIEKTPOHOB M OKUCIUTEIbHOE
dbochopunupoBanue. Buabl aHaspoOHOTo AbIxaHus U ero 3HaueHue. PoTorpodHbIe
OakTepu MU WX (POTOCMHTETUYECKUW amnmapaTr, MEXaHu3M OaKTepuaJbHOTO
(doTocuHTE3a, POTOCUHTE3UPYIOUIUE 3€JEHBIE U MyPITYPHbIE CEPHBIE U HECEPHBIE
OaKkTepuu, HMX XapaKTEepPUCTHKa, JOHOPHI BOJIOPOAA y (POTOCHHTE3UPYIOIINX
Oaktepuil. [[uanobakTepun M OKCUTE€HHBIM (HOTOCHHTE3. XEMOCHHTE3UPYIOIIUE
OaKTepuu: OCHOBHBIE I'PYMIIbI, MEXaHW3M XEMOCHHTE3a Ha IpUMepe OeCLBETHBIX
CEepHbIX M THUOHOBBIX Oaktepuil. JKene3obakTepuu: OCHOBHBIE MPEICTABUTEIN
IPYNIIBI, YeXO0JbYaThie OaKTEPUH.

Kosnoksuym 7. Tema: PaznooOpa3ue rpynn rereporpopHbIX OaKkTepuii.
Bormpocsl 411 TMCbMEHHOTO OTBETA:

OcHoBHBIE Tpymmbl reTepoTpodHbIXx OakTepmii. ChnupanbHbBIE M H30THYTHIE
oakTepun. CiupoxeTbl: 0COOEHHOCTH CTPOEHHSI, OCHOBHBIE MTpeACTaBUTENHN. DHriym
"IIporeobaktepus" KaKk Haubojiee W3y4YyeHHasi TpyImna MHUKPOOPTaHU3MOB,
cemeiicTBa IHTepoOaKTepuil, MCceBIOMOHAA , BUOpHOHOB.Dunym "®OupMuxyTsr”,
XapaKTepUCTHKA CTAPMIOKOKKOB U OaIiil. AKTUHOMMIIETHI U CXOJIHbIE CHHMHU
OaKTepuu: CTPOEHHUE KIETOK U CIMOCOOBI Pa3MHOXKEHUS, MPAKTUIECKOE 3HAUYCHUE.
Pukkercun u xiamMuauu - oco0asg Tpynmna MHUKPOOOB-Mapa3uTOB, UK
Pa3MHOKEHHUS.

KoasoxkBuym 8. Tema: IlpeBpamenue BemecTB B MNPUPOAE NPHU yHACTHH
MHMKPOOpPranu3mMoB. MHoroo0pa3ue MHKPOOPraHM3MOB, YYaCTBYKWIIHX B
HMKJIAaX OMOTeHHBIX JIeMEHTOB.

Borpocsl A1t TMCbMEHHOTO OTBETA:

MukpoOHOe pa3iiokKeHUE Kpaxmana, IEKTUHA U Ipyrux yrieBoaoB. [Ipaktuueckoe
3HaYeHHE MPOIECCOB. AIpOOHOE U aHAIPOOHOE PaA3IOKEHUE MUKPOOPTraHU3MAMU
KJIeT4yaTku (uestoo3sl). Bo30oynurtenu mpoueccoB. Poiab MHUKpoOpraHU3MOB B
OMOJIOTMUECKOM KpYyroBOpOTe BellecTB B mpupoje. Kpyrosopor yriepoma B
npupone. duxcanms CO, B mpoueccax ¢GoTo- M XeMocuHTEe3a. BrineneHue
YIIEKUCIOTHl IPU pacnajie LeJUIoI03bl U yIiieBoopoAoB. KpyroBopor azora B



npuposie. AMMOHU(UKALIKA 1 MUKPOOPTaHU3MBI, €€ BbI3biBatomiue. Hurpudukanus
U BBI3bIBAIOIIME €€ MUKpoopraHusmsbl. Jlenutrpudukaius. MukpoOuoisorunyeckas
buxcanusi atmMochepHoro azora. CBOOOJHOXKHUBYIIHME a’pOOHBIE M aHAIPOOHBIC
azoTdukcaTtoppl. MUKpPOOHOE  OKHCIIEHHE  Cepbl U €€ COEIMHEHUU
(OTOCUHTE3UPYIOIIMMHA M XEMOCUHTE3UPYIOIMMU OakTepusiMu. BoccTtaHoBieHue
CyJib(paTOB MUKPOOPTaHU3MaMHU, €r0 IPUYUHBI U 3HAYEHUE.

KosnokBuym 9. Tema: CtpyKkTypHBIE 7] (pyHKIHOHAJIBLHBIE
0CO0eHHOCTHOAKTEPHAIbHOI KJIETKH: FreHeTHYeCcKue TpanchopManmnu.
Bonpocs! 1t MHCbMEHHOTO OTBETA!

['eneTnyeckue pekoMOMHAIIMY Y OAaKTEPHil: MEXaHU3M BKJIIOUEHHUS T€HETUYECKOTO
MaTepuana B 0akTepuaibHyl0 XpoMocoMy. TpaHchopmanus y 6akTepuii: mpupoaa
TpaHchopmupyromero (akrtopa, MeEXaHW3M W 3HAUYEHHUE TpaHCHOpPMAIIHH.
Tpancnykuust y Oaktepuii. Hecnenuduueckas u cnenmduueckas TpaHCIYKITUS.
Konsbtoranusa y 6akrepuid. [Tonosoit ¢akrop (F- mnazmuna), ero nokanuzanus B
OaKTepHalbHON KIIETKE U CBOWCTBA.

Kpurepuu onieHKkH KOJIJI0KBHYMA:

- OLEHKa «OTJIUYHO» BBICTABISETCA, €CIU CTYACHT JEMOHCTPUPYET
BCECTOPOHHEE, CUCTEMAaTHUECKOE U IITyOOKO€e 3HaHHE MaTepraa, yMeHne cB0O0OOTHO
BBITIOJHATh ~ MpPAaKTHYECKWE  3aJaHusl ~ yMeeT  CBOOOJHO  JIOTHYECKH,
apryMEHTUPOBAHHO, YETKO M C)XaTo u3JlaraTb OTBETHl Ha BOIPOCHI C
UCIOJIb30BaHUEM HAYYHON TEPMUHOJIOTUH;

- OLEHKa «XOpOILIO» BBICTABISETCA, €CIU CTYJIEHT MPOAEMOHCTPUPOBAI
XOpOLINE CUCTEMATUYECKUE 3HAHUS MaTepuana, OTBEThl COAEpPKAT HEKOTOPYIO
HETOYHOCTb WJIM HE OTIMYAIOTCS MOJHOTON U3JI0KEHUS;

- OILIGHKa «YJOBJIETBOPUTEIBHO» BBICTABISIETCS, €CIM CTYAEHT Jaer
HETOJTHBIE OTBETHI Ha BOIMIPOCHI, JOMYCKAET HETOYHOCTH B (JOPMYITUPOBKAX;

- OIICHKA «HEYJOBJICTBOPUTEIHLHO» BBICTABIACTCSA, €CIM CTYACHT He
MOJITOTOBWJICS, HE OTBETWJI Ha BOMPOCHI WJIM OTBETHJI HEMPABWIBHO; TMOKa3all
cia0ble 3HAHUA U JAOMyCTUI TpyObIe OMHUOKU

OneHouyHble cpeacTBa [Uisl HMHBAIMAOB M JIMI C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 37I0OPOBBSl  BBIOMpAIOTCS C Y4YETOM HX HHAWBHIYaJIbHBIX
NCUX0(U3NIECKUX 0COOCHHOCTEM.

— TMpU HEOOXONUMOCTH WHBAIMIAM M JIMIAaM C OTPaHHYCHHBIMH
BO3MOXKHOCTSIMH ~ 3JIOPOBBSl  TIPEIOCTABIIICTCS JOTIOJTHUTEIBHOE BpeMs JUIA
MIOJITOTOBKU OTBETA;

— TMpU TPOBEISCHUU TMPOLEAYPhl OLEHUBAHUS PE3YyJIbTaTOB OOYUCHHSI
WHBAJIMIOB W  JMI] C  OrPAaHUYCHHBIMH  BO3MOJXKHOCTSMH  3JI0POBBSA
IpelyCMaTPUBAETCSl MCMIOJIb30BAaHUE TEXHHUYECKHX CPEICTB, HEOOXOAMMBIX UM B
CBSI3U C UX UHAMBUAYATbHBIMU OCOOCHHOCTSIMH;

— TOpU  HEOOXOAMMOCTH i  OOydYaromMXCS C  OTrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 3[I0POBbSl U WHBAJUAOB IpOLETypa OICHUBAHUS pPE3yJIbTaTOB
00y4YeHHs MO TUCIUIUINHE MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.



[Ipouenypa olueHHBaHHUA pE3yIbTaTOB OOYYEHHS HMHBAJIUIOB M JIAIL C
OTPAaHUYEHHBIMM  BO3MOXHOCTSIMU  3/I0POBbSl 10  JIUCUUIUIMHE  (MOZYJIIO)
npeaycMaTpuBaeT npenocTaBieHue uHbopManuu B (popMax, aJanTUPOBAHHBIX K
OTPaHUYECHUSIM UX 370POBbS U BOCIPUATHUS UH(DOPMAIUU:

JUist u ¢ HapyIIeHUSIMU 3pEHUS:

— B IMI€YaTHOU (popMe YBEIMUCHHBIM HIPUPTOM,

— B (hopMe IIEKTPOHHOTO TOKYMEHTA,

JUJist TUTT ¢ HAPYIIIEHUSIMA CITyXa:

— B TleyaTHoM popme,

— B (hopMe IIEKTPOHHOT'O TOKYMEHTA.

JIist Tyt ¢ HApyIIIEHUSIMUA OTIOPHO-/IBUTATEILHOTO amnmapara:

— B IleyaTHOU popme,

— B hopMe IIEKTPOHHOT'O JOKYMEHTA,

JlaHHBIA TIepeYeHh MOXET OBITh KOHKPETHU3MPOBAH B 3aBHCHMOCTH OT
KOHTHHT€HTa 00y4aromuxcs.

4.2 @oHx OLEHOYHBIX CPEACTB /s NPOBEICHHUSA IPOMEKYTOYHOU
arTecTaluu.

BOIIpOCI)I AJIA TIOATOTOBKH K 9K3aMEHY

1. Ilpeamer u 3amayu MHKpPOOHOJIOTHH, €€ MECTO U POJb B COBPEMEHHOM
ouonorun. luddepenmanmss MUKpOOHOIOTHUYECKON HAYKH T10 LIEJIIM U 00OBbEeKTaM
uccnenoBanusi. OCHOBHBIE pa3/ielibl MUKPOOUOJIOTHH.

2. 3agadyu MUKPOOHMOJOTMYECKON HAyKH. 3HAU€HUE MUKPOOHOJIOTUY JIJIsl pa3BUTHUS
(U3UKO-XUMUUECKOI OMOJIOTMH, MEUIIMHBI U CEITCKOTO X0351CTRA.

3. OtkpeiTie MHKPOOOB JIeBeHrykoM © pabOThl TMEpPBBIX HCClen0BaTeIe
MHUKpPOOPraHU3MOB.

4. Jlym Ilactep u ero 3HaueHue B pa3BUTUU MUKpoOuosioruu. Pemenue Borpoca o
CaMO3apOKJICHUU )KU3HU. YUEHHE O OPOKEHUH.

5. Pabotsl IlacTepa no uzydenuto Oose3Helt BuHa u nuBa. Pa3zpadotka Ilactepom
HAYYHBIX MPUHIUTIOB MPOPHIAKTUKN HWH(EKIIMOHHBIX 3a00JIeBaHUIA.

6. PoGept Kox m ero 3naueHue B pa3BUTUM MUKPOOMOJIOTHUU. 3HaY€HUE pPadbOT
P.Koxa a1 pa3BuTHsI MUKPOOHOIOTHYECKON TEXHUKHU.

7. OcHOBHbIE  3Tambl  pa3BUTUA  oOwWEed  MukpoOuosoruu.  PaboTbl
C.H.Bunorpaackoro, M. beiiepunka, B.JI. OwmensgHckoro u  JIpyrux
UCCIIEI0BATEIEH.

8. I'maBHble  HampaBlIEHHS  Pa3BUTHS  COBPEMEHHOHM  MHMKPOOHOJIOTHHU:
buznonornYecKoe, SKOIOrHIECKOe, MOICKYISIPHO-TEHETUIECKOE.

9. IlonmoxeHue MHKPOOpPraHM3MOB B KUBOW mpupoxae. IIpokapuorHeie u
AYKapHOTHBIE MUKPOOPTIaHU3MBI; CXOJCTBO U OCHOBHBIE Pa3INYUS.



10. OcHOBHBIE MPUHLUIIBI TAKCOHOMUU MPOKAPUOT U €€ MECTO B COBPEMEHHOM
OMOJIOTUYECKON CHCTEMAaTUKe. JKOJOro-pu3HoJIoIruuecKkas u (puioreHeTnueckas
CUCTEMATHKA MPOKAPUOT.

11. Pa3zmepsl u ¢popma GakTeprasibHbIX KiIeTOK. OO1as XxapakTepucTUKa CTPOSHUS
OakTepuabHOU KIETKH.

12. Knerouynast crenka Oaktepuil. CTpoeHHE, XHUMHUYECKHHA COCTaB, (yHKIHUU
KJIETOYHOW cTeHKU. baktepun Oe3 kieTtouHo creHku: L-popmel Oakrepwit,
MUKOIUIa3Mbl. CIU3UCTBIE CIIOU, KAICYJbl U 4exJybl y Oaktepuil. X xumuueckuit
COCTaB U 3HAUYECHUE.

13. XKrytuku y  Oaktepuii  pa3mepnl, ¢opma, CTPOCHHE, YHCIO U
B3aMMOPAacCIIOI0KeHHEe. MeXaHu3M JIBUKEHUS KT'YTUKOB. Bopcunku (humobpun), nx
OTINYUA U QYHKIUH.

14. ILutomnazmatudeckas MemOpana. Ee xumuueckuii coctaB, cTpoeHue, PyHKIIHH.
BryTpukieTouHbie MEMOpaHHBIC CTPYKTYPHI Y OAKTEpHil ¥ UX (HYHKIIUH.

15. Pubocompl OakTepwii, UX CTPOCHHE, XHUMHYECKHUH COCTaB, (yHKIIUU.
Cyobequnuiibl pudbocoM. [Tomucomer.

16. OcobeHHOCTH CTPOEHUS AJIEPHBIX SKBUBAJIEHTOB y OakTepuil. bakrepuanbHas
XpoMocoMa U ee ctpoeHue. OTianuus HyKJI€OUuJ0B OaKTepuil OT sliep FyKapHoT.
ITmazmuasl. MTHCEpUMOHHBIE AIIEMEHTHI U TPAHCIIO30HBI.

17. Dunocnopsl u Apyrue mokosimuecs Gopmbl 6akrepuit. CTpoeHHE YHAOCIIOP U
npoiiecc ux GopMHUPOBaHUA. 3HAUCHHE SHOCTIOP y OaKTepui.

18. IIpusnaku GakTepuii, yauThiBaeMble Mpu Ux kiaccuduxaiuu. [lonstue o Bue,
KyJbTYype U IITaMMe OaKTEPUA.

19. MonekynapHO-TeHETUUECKHE METOIbI UJIeHTUPUKAITUU OaKTepuil.
YcraHoBiIeHUE BUAOBOM MPUHAIIIEKHOCTH MUKPOOPTaHU3MA.

20. Poct u pa3Butue 6akrepuil. Tumbsl pa3MHOKEHUS.

21. Mexanu3m nuTaHus y 0aktepuil. BHekiieTouHoe nepeBapuBaHre MUTATEIbHBIX
BemecTB. IIpOHMKHOBEHME MHTATEIBHBIX BEUIECTB YEpe3 IUIA3MAaTUYECKYIO
MeMOpaHy.

22. Tunbl OUTaHUS Y MHUKPOOPTaHU3MOB. AyTOTpodbl U reTepoTpodsl. Turmbl
ayrorpodnoro nutranus. oto- u xemoayToTpodsl. OpraHoTpoPsl U IUTOTPOPHI.
Bocemb crioco6oB XU3HU MPOKAPHOT.

23. Poct u pa3BuTHE MUKPOOPraHu3MoB. llepuonnueckoe W HENPEPBHIBHOE
KyJIbTUBUpPOBaHHE. 3aKOHOMEPHOCTH POCTa YHUCTBIX KYJIbTYp OakTepuil mpu
NEPUOINYECKOM KyJIbTUBUpOBaHUU. KpuBas pocra.

24. KynbTUBUPOBAaHUE MHUKpPOOpPraHu3MoB. HakonutenbHble KynbTypbl. [IpuHIun
ANEKTUBHOCTU. YUCThIE KYJIbTYPbl MUKPOOPTaHU3MOB.

25. UctouHuku yraepoja, ucHoyib3yemble OaktepusiMu. [loHsiTue ChIpbe B
MHUKPOOHOJIOTUYECKON MTPOMBIIUIEHHOCTH.



26. UcTOYHMKM a30THOTO NHUTaHHUS Yy MHKpOOpraHu3zmMoB. DakTopbl pocra.
[IpoTotpodsl 1 aykcorpodsl. McTounuku cepsl u hocdopa.

27. OCHOBHbIE THUIIBI Cpejl, MPUMEHSIEMBIX B MUKpoOuosoruu. Pacnpenenenue no
HA3HAUYEHUIO, COCTaBY, KOHCUCTEHIIMU. OCHOBHbIE TpPeOOBaHMS K MUTATEIbHBIM
cpelam | MPUHIMUIBI UX KOHCTPYHUPOBAHUS

28. 3aKOHOMEPHOCTH ~ POCTAa  YHMCTBIX  KYJbTYp  MHKPOOPraHW3MOB  IpHU
NEPUOANYECKOM KyIbTUBHpOBaHMU. KpuBas pocta HepHOAMYECKON KYJIbTYpHI,
O0COOEHHOCTH OTACNBHBIX (a3.

29. Biusinue BHemHUX (pakTopoB (Temneparypa, pH u ap.) Ha )KU3HEACATENBHOCTD
OakTepuil.

30. BaiusiHue TemmepaTypbl Ha pocT Oaktepuid. lcronb3oBaHUE BBICOKHUX
TEMIEPaTyp Ui CTEPUIU3aUU. MeTObl CTEPUITU3ALIHH.

31. Ilacrepuzauua u  TuUHAanu3auusa.  [IpumeHenwe B MeIUUUHE U
MPOMBIIIJICHHOCTH.

32. DHepreTuveckuii OOMEH y OakTepuili W €ro CBsI3b C KOHCTPYKTHUBHBIM.
OCHOBHBIE 3TaIlbl PACIIEIIIICHUS YTIEBOIOB.

33. OtHomeHne MUKpOOOB K Kuciopoay. [lyTu monydeHus: 3Hepruu B aHa3poOHbIX
1 a3pOOHBIX YCIOBUSX.

34. AnaspoOHoe pacmierieHne yrieBogoB. CyOctpatHoe (ochopunmpoBanue.
[Tyts DOMOnena-Meiieproda u npyrve HadaJIbHbIE ITyTH aHA3POOHOTO PACIIICTIIICHUS
VIIeBOJOB. DHepreTudeckas dJ(PGEeKTHBHOCTh aHAdPOOHOTO  PaACHICTUICHUS
TJIFOKO3BI.

35. llonsitue o Opoxenusix. KoneuHnble mnpoAykThl. Buusl  OpoKeHUH.
MacasHOKMCII0€ U TPONMOHOBOKUCIIOE OPOKEHHUS.

36. 'omodepMeHTaTUBHOE U TeTepodepMeHTaTUBHOE OposkeHus. FIX Bo30yauTeny.
[IpakTHueckoe npuMEeHEHUE.

37. AspoOHoe pacHieTuieHre MTUPOBUHOTPATHON KUCHOTHI. LUk TpukapOOHOBBIX
KHCJIOT, TEPEHOC 3JIEKTPOHOB M OKHCIUTENbHOE (ochopunrpoBanue. Brixon
SHEPrUM MpHU a3poOHOM paCIICTIIICHUH YIJIEBOIOB.

38. AppoOHOe 1 aHa’IpPOOHOE AbIXaHUE y MPOKAPUOT. Bubl aHA3pOOHOTO ABIXaHUS
U €r0 3HaYCHUE.

39. ®ototpodubie OakTepun W UX (OTOCMHTETUUECKUM ammapar. MexaHu3Mm
OakrepuanbHOro GorocuHTesza. OTauuns GoTocuHTe3a OaKTepUil U pacTeHUH.

40. ®OoTOCUHTE3UPYIOIIUE 3€J€HbIE U TMypPIypHbIE CEpHBbIE OaKTepHH, UX
xapaktepucTrka. OcCOOEHHOCTH CTPOCHHUS, IUTOIUIa3MaTUYECKHE BKIIOUEHHUS CEPBI,
UX POJIb.

41. ®OTOCUHTE3UPYIOIIHNE MypPITypHbIE HECEPHBbIE OAKTEPUU, UX XaPAKTEPUCTHUKA.
JloHOpBI BOZI0pOa Y POTOCHHTE3UPYIOIMINX HECEPHBIX OAKTEPHUH.



42. ®unym "lnanobakrepun". CTpo€HHE HX KIETOK U IOJIOKEHUE B CHUCTEME
opranu3MoB. OcobeHHocTH (POTOCHUHTE3a y IMaHOOAKTEPUH.

43. Xemocunresupyromue ©Oaktepun. Wx ocHoBHbIE Tpynmbel. MexaHU3M
xemocuHTe3a. Paborel C.H.BuHorpaackoro mo mM3y4eHU0 XE€MOCHHTE3UPYIOIIHUX
OaxkTepuil.

44. Hurpudumupyromue Oakrepuu. PabGorer C.H.Bunorpaackoro mo wux
BBIJICTICHUIO. 3HAUCHUE HUTPUPUKAIIH.

45. XeMOCHHTE3UPYIOIINE CEPHbIE U THOHOBBIE OakTepuu. MIX posib B mpUpoje U
MEXaHU3M XEMOCHHTE3A.

46. XKenezobaktepuu. OCHOBHBIE TMPEJACTABUTEIN TIpynmbl. YexosapbyaThie
oaktepun. Pabotei C.H.Bunorpamckoro u H.I'.XomogHoro mo Hu3y4eHHIO
KeIe300aKTePHid.

47. OcHoBHBIE TpymIbl rerepoTpodHbix Oakrepuil.  Crupoxersl. CTpoeHHE
COMPOXET W HUX OTIWYUS OT JApyrux Oaktepuil. OCHOBHBIE MPEICTABUTEINH.
CrninpalibHble U U30THYTBIE OAKTEPUU.

48. ®unym  "lIporteobaktepus" KaKk HauOoliee  M3y4yeHHas  Tpynna
MUKpOOpraHu3MoB. CemeicTBa S HTEpOOaKTEpUll, ICEBJOMOHA]] , BAOPUOHOB.

49. OGunym "OupmukyThl". XapakTepucTuKa CTapUIOKOKKOB U OallMJLIL.

50. OcHOBHBIE TPYyNIMBI TETEPOTPOPHBIX OaKTepuil. AKTHHOMHIIETHI U CXOJIHBIC
caumMu Oaktepun. CTpoeHHE KJIETOK U CIOCOOBI pa3MHOXKEHHSI aKTHHOOAKTEPUH.
[IpakTHueckoe 3HaUCHUE.

51. Pukkercun W XJaMuUIuU - ocolas Tpynmna MHUKpoOoB-mapa3utoB. [luki
Pa3MHOXEHUS.

52. MukpoOHOe pa3noKeHHe Kpaxmajia, MeKTHHa W JPYruX YIJIEBOJOB.
[IpakTrueckoe 3HaU€HUE MPOLIECCOB.

53. AspoObHOE U aHa’pOOHOE Pa3JIoKEHHUE MHUKPOOPTaHU3MaMHU KJIETYATKU
(memmrono3el). Bo3oynutenu nporeccoB. CKomb3siue OakTepuu.

54. Ponp MUKpPOOPTraHU3MOB B OMOJIOTMYECKOM KPYTOBOPOTE BELIECTB B IPUPOJIE.
55. Kpyrosopor yriepoaa B mpupojge. @ukcarus CO2 B mporeccax ¢GoTo- U
XEMOCHHTe3a. Bbljenenre yriekuciaoTel TpU  pachaje LEJUTIONIO3bl U
yIIEBOAOPO/IOB.

56. Kpyrosopor a3zora B mnpupojie. AMMOHU(DUKAIUS U MUKPOOPTAaHU3MBI, €€
BBI3bIBAIOIIIKE.

57. Hutpudukanuss W BbI3bIBatONIMe €€ Mukpoopranu3mel. Paboter C.H.
Bunorpazackoro 1o BblJIeJI€HUIO HUTpUPUKATOPOB. [enuTpudukamms

58. Mukpobuonoruueckas (ukcanus arMochepHoro azorta. CBOOOTHOKUBYIIHE
a’poOHbIe U aHa3pOoOHBIE a30TduKcaTopsl. Posb B mpupoe.

59. KinyOeHbKOBbIE ~ OakTepuu, HX XapaKTePUCTUKA, B3aMMOOTHOIICHHUS C
pacTeHusiMH. Y JOOpEHUsI HA OCHOBE a30T(PUKCUPYIOMINX MUKPOOPTaHU3MOB.



60. MuKpOOHOE OKHCIIEHHE Cepbl M €€ COEAMHEHHH (POTOCHUHTE3UPYIOUIMMH U
XEMOCHHTE3UPYIOIIMMHU OAKTEPHUSIMH.

61. BoccranoBnenue cynbhaToB MUKpPOOPraHM3MaMHM, €ro NMPUYMUHBI U 3HAUCHHE.
KpyroBopoT cepsbl B ipupo/ie.

62. 'eneTnueckne pexkoMOMHauuMu y Oaktepuil. MexaHu3M  BKJIIOUEHUS
I€HETUYECKOro MaTepraia B 0aKTepHalbHYI0 XpPOMOCOMY.

63. Tpauchopmanmss 'y  OGakrepuil.  OmbiTel  ['puddurca.  Ilpupona
TpaHcQOopMHUpYIOIIero (akTopa U MeEXaHU3M TpaHchOpMaIuu. 3HavyeHue

TpaHchopmaruu.

64. Tpancnykuus y 6aktepuii. Hecrienmduueckas u cnenuduieckast TpaHCIyKITU.
65. Konsroranus y 6aktepuii. [lomoBoit daxrop (F- mnasmuaa), ero jsokaauzaius B
OaxkTepuaIbHOU KIETKE U CBOWCTBA.

Kputepuu orieHku 3K3aMeHa:

BricTaBieHne OlIEHOK Ha IK3aMEHE OCYILIECTBISIETCS Ha OCHOBE MPUHIIUIIOB
OOBEKTUBHOCTH, CHPABEIJIMBOCTH, BCECTOPOHHETO aHalIM3a YPOBHA 3HAHUN
CTYJCHTOB.

[Ipu BBICTaBICHUH OLICHKU 3K3aMEHATOP YUUTHIBAET:
* 3HaHMe (PAKTUYECKOTO Marepuaja IO IporpaMMe, B TOM YHUCIE;, 3HAHUE
00s13aTeTbHON JUTEpPaTyphl, COBPEMEHHBIX MyOJMKAIMA MO MporpaMMe Kypca, a
Tak)Ke UCTOPUH HAYKHU;
* CTENEHb aKTUBHOCTH CTY/I€HTa HA CEMUHAPCKUX 3aHITHSX;
* JIOTHKY, CTPYKTYpPY, CTHJIb OTBETA; KYJIbTYPY PEUH, MaHEepy OOILEHUS;
* TOTOBHOCTh K JHUCKYCCHH, apryMEHTHPOBAaHHOCTb OTBETa; YypPOBEHBb
CaMOCTOSITENIFHOTO MBIIINICHHUS; YMEHHUE TTPUIIOKUTH TEOPHUIO K TPAKTHKE.

OneHka «OTIINYHOY.
O1eHKa «OTJIIMYHO» CTABUTCS CTYIEHTY, OTBET KOTOPOT'O COJEPIKUT:
* rIy0OKO€ 3HAaHWE MPOTPaMMHOTO MaTepuaia, a TAaK)Ke OCHOBHOTO COJEPKAHUS
Y HOBAlLIUM JIEKIIMOHHOTO Kypca [0 CPaBHEHHIO C y4eOHOM TUTepaTypoii;
*  3HAHHUE KOHLENTYaJbHO-MIOHATUITHOTO anmnapara BCEero Kypca;
* 3HAHUE MOHOTpadUUECKOU JUTEPATYPHI IO KYpCy,
a TaKk)Ke CBUJIETEIIbCTBYET O CIIOCOOHOCTH:
*  CaMOCTOSITEIbHO KPUTHYECKH OLIEHUBATh OCHOBHBIE MOJIOKEHUS KypCa;
*  YBA3BIBATH TEOPUIO C MPAKTUKOM.
OrneHka «OTJIMYHO» HE CTABUTCS B CIydasxX OTCYTCTBHUS aKTHBHOTO Y4YacTHUs
CTyZCHTa B y4eOHON padoTe Ha 3aHATHSX, a TAaKXKE HEMpPAaBUIBHBIX OTBETOB Ha
JIOTIOJTHUTEIIbHBIE BOIPOCHI IIPENIOAABATEIS.

OneHkKa «XOpoIoy.
O1eHKa «XOpOII0Y» CTABUTCS CTYACHTY, OTBET KOTOPOTO CBUIETEIILCTBYET:
* 0 IIOJHOM 3HaHMM MaTepuaja o NporpaMme;
* 0 3HAHUU PEKOMEHJIOBAHHOM JINTEPATYPHI,
* a TaKXKe COJIEpPXKHUT B IEJIOM TMpaBUIbHOE, HO HE BCerja TOYHOE U
apryMEHTHPOBAHHOE U3JI0KEHHE MaTepHaa.
OrneHKa «XOpOLIO» HE CTABUTCS B Clydyae OTCYTCTBUS Yy CTYAECHTa NOHHWMAaHUs
U3J1araeMoro OTBETA.



OneHka «yJ10BJIETBOPUTEIIBHO.

OneHka «y10BJIETBOPUTEIIBHO» CTABUTCS CTYJEHTY, OTBET KOTOPOI'O COAECPKUT:
* IIOBEPXHOCTHBIC 3HAHUS BAXHEUIIUX pPa3[eiIOB IPOTPAMMBI U COJACPKAHUSA
JIEKIIUOHHOT'O Kypca;
* 3aTpyJHEHHMS C  HCIIOJb30BAHMEM HAYYHO-NIOHATUHWHOIO  amnmapara u
TEPMHUHOJIOTUH KypCa;
* CTpPEMJICHHE JIOTUYECKH YETKO MOCTPOUTH OTBET, a4 TAK)KE CBHUJIETEIILCTBYET O
BO3MOYKHOCTH MOCTEAYIOIIET0 O0yUeHHUS.

OneHka «HeyIOBIETBOPUTEIIBHOY.

OneHka  «HEYJOBJIETBOPUTEIBHO»  CTABUTCA  CTYACHTY, HMEIOLIEMY
CYILIECTBEHHbIE MPOOEIIbI B 3HAHWK OCHOBHOT'O Marepuasa Mo nporpamMmme, a Takke
JOTYCTUBIIEMY MPUHIUIUAIBHBIE OIIMOKH MPU U3JI0KEHUH MaTepHara.

OneHouyHble cpeacTtBa [Uisl HMHBAIMIOB M JIMIl C OrPAaHUYCHHBIMHU
BO3MOXKHOCTSIMU ~ 3/I0POBbSl  BBIOMpAIOTCS C Y4YETOM HX HWHAUBHIYaJIbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEH.

— TIpu HEOOXOJMMOCTM UHBAIMJIAM M JIMLIAM C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH ~ 37IOPOBBSl  TIPEIOCTABISACTCS JOMOJHUTEIBHOE BpeMs JUiA
MOJITOTOBKU OTBETA HA IK3aMEHE;

— TMpU TPOBEACHUH TMPOLEAYPHl OILEHUBAHUS PE3YJIbTaTOB OOYyYCHUS
WHBAJIMIOB W  JMI[ C  OrPAaHUYCHHBIMH  BO3MOXKHOCTSAMH  3JI0POBBSA
IpeyCMaTPUBACTCSl MCTOJIb30BAHUE TEXHHUYECKHX CPEICTB, HEOOXOAMMBIX UM B
CBSI3U C UX UHANBUAYATHHBIMU OCOOCHHOCTSIMH;

— IpU  HEOOXOAMMOCTH i1  OOydYarolmMXcsi €  OrpaHUYECHHBIMU
BO3MOXKHOCTSIMU 37IOPOBbSI M WHBAIUIOB IPOIEIypa OICHUBAHUS PE3yIbTaTOB
00y4YeHUs TI0 TUCITUTUIMHE MOYKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipouienypa oOI€HMBAaHHUS pPE3YyIbTATOB OOYYCHHS WHBAIUIOB W JIAI[ C
OTPAaHMYEHHBIMA  BO3MOXHOCTSIMU ~ 3JI0POBbS 10  JUCIHMIUIAHE  (MOIYIIIO)
IpeIyCcMaTpUBaET MpeaocTaBiIeHre WHPopMaIuu B (popmax, alaniTUPOBAHHBIX K
OTPaHUYEHUSM UX 3/I0POBbS U BOCTIPUSATHS HHPOPMAITIH:

JUis Au1 ¢ HapyIICHUSIMH 3PEHUS:

— B IIe4aTHOU (popme yBeTMUEHHBIM MIPUPTOM,

— B hopMe PIIEKTPOHHOTO JOKYMEHTA.

JI1s1 i1 ¢ HapyIIEHUSIMU CITyXa:

— B TleyaTHOU popme,

— B hopMe FIIEKTPOHHOTO JTOKYMEHTA.

JUJis vI1 ¢ HapyIIeHUSIMHA OTIOPHO-JIBUTATEIHLHOTO arapara:

— B Ie€4aTHOM popme,

— B hopMe DIIEKTPOHHOTO JTOKYMEHTA.

JlaHHBIN TepedYeHb MOXKET OBITh KOHKPETH3WPOBAaH B 3aBUCHMOCTH OT
KOHTHHT€HTa 00yJaromuxcs.

5. IlepeyeHb OCHOBHOW M [ONOJIHUTEJBHON Y4eOHOW JMTepaTyphbl,
HEeO0XO0AMMOi1 1151 0CBOCHUS] TUCUMILIUHBI (MO1YJIA).
5.1 OcHoBHasi TUTEpPaTypa:



1. Hetpycos, A. 1. Mukpo6uomnorusi: Teopus u npaktuka B 2 4. Yacts 1 : yueOHUK

s OakanaBpuara u maructpatypsl / A. U. Herpycos, U. b. KotoBa. — M. :
M3patensctBo IOpaiit, 2017. — 333 c. — (Cepust : bakamaBp u Maructp.
AkaneMudeckuii  Kypc). — ISBN 978-5-534-03805-7.https://biblio-

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

2. Herpycos, A. 1. Mukpo6uosorusi: Teopus ¥ npakTuka B 2 4. YacTs 2 : yueOHUK
s OakanaBpuara u maructpatypsl / A. U. Herpycos, U. b. KotoBa. — M. :
M3parensctBo IOpaiit, 2017. — 312 c. — (Cepust : bakamaBp u Maructp.
AkaneMudeckuii  Kypc). — ISBN 978-5-534-03806-4.https://biblio-
online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

3. EmueB, Bceomon TuxonoBuu.MukpobOuonorus [Texkcr] : y4eOHWK mis
0akanaBpoB : y4eOHUK Ji CTYJE€HTOB BY30B, OOyYaIOUIMXCS MO HAMPaBJICHUSIM U
CIIeMAIBHOCTAM arpoHoMuueckoro oopazosanusi / B. T. Emues, E. H. Mumryctus.
- 8- u3n., uchp. u jgomn. - Mocksa : IOpaiit, 2014. - 445 c. : un. - (bakanasp.
Yrayb6nennsit kypce). - bubmuorp.: c. 427. - ISBN 9785991630191 : 596.42.

JInsi OCBOEHMS NUCHMIUIMHBI WHBAIWAAMU M JUUAMH C OrPaHUYEHHBIMU
BO3MOKHOCTSIMHU 370POBbSI UMEIOTCSA U3JJaHUSI B SJIEKTPOHHOM BUJE B 3JIEKTPOHHO-
oubmoTeunbIx cucteMax «Jlaub» u «OpaiT».

5.2 JlonotHMTeIbHAS JIATEpATypa:
1. UBmmna, Upuna bopucosHa. boapsmioi npaktukym "Mukpobuonoruna" [Teker] :
yauebHoe mocobue s ctyneHToB By3oB / WM. b. WBmuna. - Cankrt-IletepOypr :
[TpocnexkT Hayku, 2014. - 108 c. : ui. - bubauorp. B KoHIie 3aaa4. - bubauorp.: c.
92-94. - ISBN 9785903090976 : 521.50.
2. 3w3uHa, O.B. OOmas MukpobOuosorus : jgadopatopHblii npaktukym / O.B.
3t03uHa ; MuHucTtepcTBO oOpa3oBaHusi M Hayku Poccuiickoit ®Denepauuu,
denepanpHOoe TOCYNAapCTBEHHOE OIOHKETHOE 00pa30BaTENbHOE YUPEXKICHUE
BBICILIETO TpodeccuoHanbHOro obOpa3zoBanHusi «TamMOOBCKHI TOCyAapCTBEHHBIN
TeXHUYECKUU yHUBepcuteT». - TamboB : M3natensctBo ®I'BOY BIIO «TI'TY»,
2015. - 82 c. : ni. - bu6n. B kH. - ISBN 978-5-8265-1431-3 ; To e [DA€KTpOHHBIN
pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=445121 (29.03.2017).
3. Dxonorust MUKpoopraHu3MoB [TekcT] : yueOHuk 11 6akanaBpoB : Y4eOHUK st
CTYJEHTOB YHUBEPCHUTETOB, oOyuarommuxcs 1o crenuanbHoctd 012400
"MuxkpoOuonorusa" u ApyruM ouonoruueckum cneruanbaocTsM / [A. U. Hetpycos,
E. A. boru-Ocmomnosckas, B. M. I'opnernko u ap.] ; mox o6, pen. A. 1. Herpycosa.
- 2-e u3n. - Mockga : FOpaiit, 2015. - 267 c. : un. - (bakanasp. ba3zoBslii Kypc). -
ABTOpBI yKa3aHbl Ha 00opoTe THUT. J. - bubmuorp. B konme rmas. - ISBN
9785991627344 : 266.75.
4. CoBpemennas mukpoouosiorus. [Ipokapuotst : [yueoHOe mocodue] : B2 1. T.
1 / mon pen. . Jlenrenepa, I'. JIpeca, I'. Illnerens ; nep. ¢ anr. M. A. Bepra u ap.
nox pea. A. . HerpycoBa u T. C. Mnbunoii ; [C. Anxea u 1p.]. - M. : Mup, 2005. -


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

654 c., [8] n. mi. - (JIyumuii 3apyOexHbiil yueOHUK). - buOarorp. B KOHIIE TJIaB. -
ISBN 503003707. - ISBN 5030037063. - ISBN 3131084111 : 1415 p. 70 k.

3. Copemennas Mukpoouosorus. [Ipokapuotsl : [yueOHoe mocodue] : B2 T. T.
2 / mox pen. 1. Jlenrenepa, I'. Ipesca, I'. [llnerens ; nep. ¢ aara. W. B. Andeporoit,
A. B. Jlebenunckoro u K. JI. Tapacosa oz pea. A. W. Herpycosa ; [A. byt u ap.].
- M. : Mup, 2005. - 493 c., [12] 0. un. - (Jlyqmmii 3apyOexHbI y4EeOHUK). -
bubmuorp. B konne rias. - ISBN 50300370X. - ISBN 5030037063. - ISBN
3131084111.

5.3. Ilepuoanyeckue u3IaHus:

No [lepnonny Mecto
B HOCTb 3a Kakue Trojbl | XpaHEH
n/ | Ha3Banue uznanus
I BbIXOJa (B | XpaHUTCSA usi
roj)
Muxkpobuosorus 6 1944-2016 93
_ 1956-1983,

Bectuuk MI'Y. Cepusi: buonorus 4 1987-2016 u3
Knunnueckas u nabopaTopHast 12 2001-2016 0
JIMarHOCTUKA
Mukonorust 1 GUTONATONOTHSI 6 2001-2016 q3
MukpoOnoJIOTHYECKUH KypHaI 6 1987-2016 q3
MonekymsipHas OUOJI0THs 6 1978-2016 93
buorexHonorus 6 1996-2016 93
Mspecrus PAH Cepust | ¢ 1936, 1944-2013 | /3
buonornueckas

10 [Ipuknannas OMOXUMHUS | 1968-2016 s
MUKPOOHOJIOTHS
buonorus. PedepatuBHbiii KypHAI.

11 BUHUTI 19702013 3an P2K

6. Ilepeuennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANIUOHHOM CeTH
«HTepHET», HEOOXOIUMBIX /IJIsl OCBOECHHS TUCHUILUINHBI (MOIYJIs).
1. www.kubsu.ru - odumnuaneupiii caiit KybGaHckoro rocyaapCTBEHHOTO

YHUBEPCUTETA;

2. http://www.biorosinfo.ru/ - odpurnuanpHbIA caliT 001IEeCTBa OMOTEXHOJIOTOB

Poccun umenn 10.A. OBUMHHUKOBA
3. http://www.cbio.ru/ - uaTepHET-XKypHan "Kommepueckas Ouorexaomorus';

4. http://www.genetika.ru/journal/ -  oduIMaTBHBI  CaWT  JKypHaJIa
"buorexHosorug";
5. http://www.ibp-ran.ru/main.php - oQuUIHAIBHBIA CaUT HMHCTUTYTA

OMOJIOTUYECKOT0 MPUOOPOCTPOEHUS C ONBITHBIM Mpou3BocTBOM PAH;



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

6. http://www.genetika.ru/ - odpunmansusiii caiitr OI'VII [NocymapcTBeHHBIN

HAYYHO-HCCIIEIOBATEIbCKOTO HMHCTUTYTA T€HETHKU U CEJICKIIMH TPOMBIIUICHHBIX
MUKpoopranu3mMoB (Mockga)

7. DneKTpoHHas OoubMoTeuHast cucrema eLIBRARY.RU
(http://www.elibrary.ru)
8. DneKTpoHHas oubmuoTeuHas cucrema U3/1aTeNbCTBA "Jlanp"

http://e.lanbook.com

7. Meroanueckue yKazaHusi VI OOy4alIIUXCHd 10 OCBOCHHIO
AUCHHUIIMHBI .

Jlexnusn:

PaGora Ha 5eknuu SBIsSETCA OYEHb BaXXHBIM BHJOM CTYJEHUYECKON

NEeATEIbHOCTH JIs1 U3yYEHUS TUCLUMIUIMHBI, T.K. HA JEKIHUU MPOUCXOIUT HE TOJIBKO
COOOIIEHNE HOBBIX 3HAHWH, HO M CHCTEMaTH3alus U 00OOILIEHHWE HAKOIJIEHHBIX
3HaHUU, GOPMUPOBAHHME HA MX OCHOBE WJEWHBIX B3TJSAIOB, YOEKICHUM,
MHUPOBO33pPEHUS, PA3BUTUE IO3HABATENbHBIX U MPO(ECCHOHATIBHBIX HHTEPECOB.
JlexTop OpHEHTHPYET CTYACHTOB B yueOHOM matepuasie. KpaTkue 3anucu jJeKuui
(KOHCIIEKTUPOBAHHUE) IOMOTAET YCBOUTh MaTepHAll.
Hamnrcanne KOHCIEKTa JIEKIMI: KpaTKO, CXEMaTU4HO, IOCJIEI0BATEIbHO
(buUKCHUpOBAaTh OCHOBHBIC TIOJIOKEHHS, BBIBOJABI, (HOPMYITHPOBKH, OOOOIICHMUS;
IIOMEYaTh BayKHBIE MBICIIH, BBIJIEIATH KIIFOUEBBIE CIIOBA, TEPMUHBI. KOHCIIEKT JTy4Iiie
NoJpa3ieNsiTh Ha TYHKTHI, mnaparpadbl, coOIojas KpacHYH  CTPOKY.
[TpuHuMNIUaIbHBIE MeECTa, ONpeneNieHus, (GOpPMyJbl CIEAyeT COMNPOBOXKAAThH
3aMEUaHUSIMU: «BAXXKHO», «0CO00 Ba)XXHO», «XOPOILIO 3alOMHUTH» M T.II. WIH
NOJYEpKUBaTh KpacHOW pyukoH. llenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO
CUMBOJIMKY, COKpAILEHHs CJIOB, YTO IMO3BOJUT CKOHLUEHTPUPOBATH BHUMAaHUE Ha
BaXKHBIX cBeJeHUsAX. [IpociylmBanue 1 3anuch JEKUUA MOKHO MPOU3BOIUTH MPU
MOMOILIM COBPEMEHHBIX YCTPOUCTB (IMKTOPOH, HOYTOYK, HETOYK M T.I1.). Paboras
HaJ| KOHCIIEKTOM JIEKIIUi1, BCEI/1a CIeyeT UCI0JIb30BaTh HE TOJILKO YY€OHUK, HO U
Ty JMTEPATypy, KOTOPYIO AOMOIHUTEIBHO PEKOMEHJIOBAJI JIEKTOP, B TOM YHCIIE
NEPUOINYECKHE W3/IaHHUs COOTBETCTBYIOUIEH HampasiieHHOCTH. [Io pesynbpraTtam
paboThI C KOHCIIEKTOM JIEKIIUH CJIeyeT 0003HAYUTh BONPOCHI, TEPMHUHBI, MaTEpHa,
KOTOPBI BBI3BIBAET TPYAHOCTH, IIOMETUTh W IIONBITATHCS HAWTH OTBET B
pekoMeHryemoit nurepatype. Eciam camocTodTensHO He ymaercs pa3zoOpaThes B
MaTtepuaie, HeoO0XoauMo chOpMYIUPOBATh BOMPOC U 3a/1aTh MPEMNOJIaBaTeNi0 Ha
KOHCYJIbTAIIMKM, HAa MPAKTUYECKOM 3aHSTUU, HAa OOIICHUU B KOHTAKTHBIC YaChl.
JlekIMOHHBIN MaTepuan sBIseTCs 0a30BbIM, C KOTOPOrO HEOOXOJUMO HauyaTh
OCBOEHHME COOTBETCTBYIOLIETO paz/ena uiv TeMbl. [111aH moAroTOBKY K JIEKLIUH:

. 03HAKOMHTBCS C TEMOU JICKIINHU

. O03HAKOMUTBCS C MPEIIOKEHHBIMU BOIPOCAMU
. V3YYHUTh COOTBETCTBYIOIIAN MaTepUal

. O3HAKOMMTBCS C JIUTEPATYPOH 10 TEME

JlabopaTopHbie padoThI


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

B mporniecce moaroToBku K 1a60paTOpHON pabOTEHEOO0X0IUMO 03HAKOMHTHCS
¢ pabouelt mporpaMMOi TUCHUILIIMHBL, TEMaMU U TJIaHaMU JJA0OPATOPHBIX 3aHATUM,
yaenss oco0oe BHHMMaHHME LEeIsIM M 3ajladaM, CTPYKType M COJEPKAHUIO
JUCUUIUIMHBI, TPOBECTH aHAJIM3 OCHOBHOW Y4Ye€OHOM JMTEpaTypbl, MOCIE YEro
paboTaTh ¢ PEKOMEHJOBAHHOW JOMOJHUTEILHOM JuTeparypoil. Ilpu ycTHOM
BBICTYIUIEHUHM 110 KOHTPOJBHBIM BOIpOCAM JIaDOPATOPHOTO 3aHSATUS HYKHO
u3jaratb (HE YWTaTh) MaTepuaja BBICTYIUICHHUS CBoOoaHO. Heobxomumo
KOHIIGHTPUPOBATh CBOE€ BHUMAHHWE Ha TOM, YTO BBICTYIUIEHHE OOpaIIeHO K
ayJIMTOPHH, a HE K TIPETIOIaBaTEeII0, T.K. 3TO 3HAUUMbIN aCIEKT MPOo(heCCHOHATBHBIX
koMmrieTeHmid. [lo okoHYaHWM JA0OpPATOPHOTO 3aHATHS CIEAyeT TOBTOPUTH
BBIBO/IbI, CKOHCTPYHPOBAHHBIE B XOJIE YCTHOTO OIpPOCa, MPOCIEAUB JIOTHKY HX
MIOCTPOEHUS, OTMETUB TOJIOKEHHUS, JIeXkKAIIHe B UX OCHOBE. /[ 3TOTO B TeueHwue
ompoca APYruX ydYalmxcs CIeAyeT nenaTh momeTkd. bomee Toro, B ciydae
HETOYHOCTEH M (WIM) HENOHMMaHHUs Kakoro-iubo BoImpoca MPOUIEHHOIO
MaTepuana cieayer oOpaTUThCs K MpernoAaBaTeto A MOTyYeHUs: He0OX0aAuMOn
KOHCYJIbTAllUM U Pa3bsiCHEHUs BO3HHUKIIEH cuTyauud. CxemMa NOATOTOBKH K
J1a60paTOpHBIM paboTam:

® 03HAKOMHTHCS C TEMOM, IIEIBIO U 3a/1adaMu PaOOTHI

® PAcCMOTPEThH MPEAJIOKEHHBIE BOIIPOCHI

® U3Y4YuTh JIEKUMOHHBIM MaTepuan, OCHOBHYIO U JOMOJHUTEIbHYIO
JUTEPATYPY
03HAKOMHUTHCS C MTPAKTUYECKUMHU 3aIaHUSIMU M XOJIOM MX BBITIOJIHEHHUS
03HAKOMHUTHCS C 000PYIOBAHUEM 3aHSATHUS
BBITIOJTHATH 33IaHUSI B COOTBETCTBHUH C XOJIOM PaOOTHI
MUCbMEHHO O(OPMUTH BHITIOJIHEHHYIO paboTy
MOIBECTH UTOT M CIETATh CTPYKTYPUPOBAHHBIC BHIBOIBI

CamocrosiTesibHasi padoTa

CamocTosTenbHas paboTa CTyIEeHTOB TUCIUIUIMHE OCYIIECTBISETCS C LENbIO
yrayOleHus, paclIMpeHusi, CHUCTeMAaTHU3allud M 3aKPEIUICHUS TOJY4YEHHbIX
TEOPETUYECKUX 3HAHUHM, POPMUPOBAHUS YMEHUN UCTOIB30BaTh JTOKYMEHTALUIO U
CHEIMAIbHYIO  JIMTEPATypy, pa3BUTHUA MO3HABATENIbHBIX CHOCOOHOCTEH U
aKTUBHOCTH, a TaKke (QOPMHUPOBAHUS  CAMOCTOSITENILHOTO  MBIIICHUS,
CIIOCOOHOCTEN K CaMOpa3BUTHIO, CaMOCOBEPLIEHCTBOBAHUIO M CaMOpealn3alui,
Pa3BUTHS MCCIIENOBATENbCKUX yMeHUMU. [lepen BrINMOIHEHMEM CaMOCTOSATEIBHOU
paboThl HEOOXOMMO YETKO IOHUMATD LIEJIN U 3aa4u padOThl, CPOKH BBIIIOJHEHMS,
OpUEHTHUPOBOUYHBIM 00BEM, OCHOBHBIE TpEeOOBAaHUS K pe3yibTaraM padoThl,
KpUTEpUU OLICHKM. BoO BpeMs BBINOJHEHHS CAMOCTOATEIbHOW  pabOThI
IIPENOJABATENb MOXKET IPOBOJAUTH KOHCYyJbTanMu. KOHTpOJIb pe3ysbTaToB
CaMOCTOSITENIbHON pabOThl CTYAEHTOB MOXET OCYIIECTBISATHCS B MHUCHMEHHOM,
YCTHOM WM CMEHmIaHHOW (opme, ¢ MPEICTaBICHHEM TMPOIYyKTa TBOPUYECKON
JeSITEIbHOCTH CTy/IeHTa. B kauecTBe popM 1 METOIOB KOHTPOJISI CAMOCTOSITETLHOM
paboThl CTYAEHTOB MOTYT OBITh HCIOJB30BaHbl CEMHHAPCKUE 3aHSTHS,
KOJUTOKBUYMBI, 3a4€Thl, TECTUPOBAHUE, CAMOOTUYETHI, KOHTPOJIbHBIE PAOOTHI U AP.



Kputepusmu orieHKH pe3ybTaTOB CaMOCTOSITENIbHOM pabOThI CTyI€HTa SBISIOTCS:
YPOBEHb OCBOEHMS CTYJEHTOM y4eOHOro Marepuajna; YMEHUs CTyAEHTa
UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUSA IPHU BBINOJHEHUM WHAMBUAYAJIbHBIX
3aJ1aHui; c(pOPMHUPOBAHHOCTH 00IIEyUYE€OHBIX YMEHHI; 000CHOBAHHOCTb U YETKOCTh
U3JI0’)KEHUsI OTBETa; OQOpPMIIEHHE MaTepuaja B COOTBETCTBUU C TPEOOBAHUSMHU.
[InaH noAroTOBKHU:

® K3y4YUTb COOTBETCTBYIOIIUH JEKIIMOHHBIM MaTEpHUa

® H3y4YUTb OCHOBHYIO JIUTEPATYPY IO TEME

® U3Y4YUTh JOINOJIHUTENIBHYIO JIUTEPATYPy 110 TEME

e 0(QOpMUTH BBHINOJHEHHYIO pabOTy MHUCBMEHHO WJIM B BHUJE

IIPE3EHTALN B 3aBUCUMOCTH OT 3aJ1aHUs
® CleNIaTh CTPYKTYPHUPOBAHHBIE BHIBOJIBI.

IHoaroroBka K 3K3aMeHy

IIpy nDoOAroTOBKE K SK3aMEHYy HEOOXOAMMO OPHEHTHPOBATHCA Ha
KOHCIEKTBI JIEKIIMH, padouyro porpaMMy JUCHUILIMHBI, HOPMATUBHYIO, Y4EOHYIO
U PEKOMEHyEMYIO JIuTepaTypy. OCHOBHOE B IIOATOTOBKE K CAAYe IK3aMEHa - TO
IOBTOPEHHE BCEr0 Marepuayia AUCLUUILUIMHBI, 10 KOTOPOMY HEOOXOAMMO C/1aBaTh
sk3aMeH. [Ipu moAroToBKE K caade SK3aMeHa BeChb 00BbeM pabOThl HYKHO
pacmpenensaTb paBHOMEpPHO IO  JHAM, OTBEIECHHBIM JUI  IOATOTOBKH,
KOHTPOJIMPOBAaTh KaXXIbI JI€Hb BBINOJIHEHHE HaMedeHHoW paboTel. B mepuon
HNOJTOTOBKA K OJK3aMEHY CTYACHT BHOBb oOOpalaercs K YK€ H3yYeHHOMY
(mpoiinenHoMy) yuyeOHoMy Mmartepuaiy. [loarotoBka BkitoyaeT B ceOs TpH dTama:
caMocCToOsiTelIbHasg paboTa B TEYEHHE CEMECTPa; HEMOCPEACTBEHHAsI MOJArOTOBKA B
JHU, TPEIIIECTBYIOIIME JK3aMEHY II0 TeMaM Kypca; MOATrOTOBKAa K OTBETY Ha
3aJlaHusl, cojepkanecss B Ouierax. OK3aMeH NpPOBOAMUTCA IO Owuieram,
OXBAaTBIBAIOIIUM BECh NMPONIACHHBIN MAaTepUANl ITUCLMIUIMHBI, BKIIOYas BOIPOCHI,
OTBEJICHHBIE ISl CAMOCTOSITEIBHOTO U3YUYEHHUs. /[ ycenHou ciaun yKa3aHHbIE B
paboueil mporpamme (popMuUpyeMble KOMIIETEHIIMM B PE3YJbTaT€ OCBOCHHUS
JUCUUIUIMHBL JOJKHBI OBbITh MPOAEMOHCTPUPOBAHBI, TOTOBHUTHCS K D3K3AMEHY
HE0OXOAMMO HaYMHATh C MEPBOM JIEKIIMH U NTEPBOTO CEMUHApA.

IToaroroBka nmpe3eHTauuii:

®  3HAKOMHUTHCS C TEMOM, LIEJBIO U 3aJa4aMu

® COCTaBUTh IUIAaH MPE3EHTALMM COIJIACHO OCBOEHHOMY TEOPETUYECKOMY
MaTepuairy

®  IIPOM3BECTU IOUCK B JIEKIIMOHHOM MaTepHaje, OCHOBHOMN U JTONOJHUTEIbHOM

auTepaType pakTU4ecKoro Marepuasna o Teme

IPOU3BECTU NOUCK WLTIOCTPATUBHOTO MaTeprasa B CETH "MHTEPHET"

COCTABUTh MPE3EHTALMIO [TPU OMOIIM cnenuaiuzupoBaHHoro 110

COCTaBUTh JOKJIAJ 10 WIIOCTPATUBHOMY MaTepHally Pe3eHTalluU

OTpENETUPOBATh MPE3EHTAIUIO NIEPE] caYei

KosnoxkBuymsI:



03HAKOMMTBCSI C TEMOM U BOIPOCaMH KOJUIOKBHYMa

W3YYUTh JICKUMOHHBIA MaTepuan

U3YYUTh OCHOBHYIO JIUTEPATYPY 10 TEME

U3YYUTh JOIOJHUTEIBHYIO JIUTEPATYPy MO TEME

HanucaTbh OTBET HA MPEIJIOKEHHBIA BOIIPOC

00BbeM MUCHBMEHHOTO OTBeTa OT 3 10 4 cTpaHul, Bpems BbINOJIHEHHs A0 90
MUHYT

B ocBoeHuMM JUCHUIUIMHBI WHBAIWAAMU W JHUIAMH C OrPaHUYEHHBIMU
BO3MOYKHOCTSIMHU 37I0POBbsI OOJIBIIIOE 3HAYCHUE MMEET WHAWBHUAyaJbHas ydeOHas
paboTa (KOHCYJIbTAI[H ) — TOTIOJHUTENIFHOE pa3bsiCHEHNE Y4eOHOTO MaTepuaia.

NHpuBuayanbHble KOHCYJIBTAIUM 1O MOPEAMETY SBISIOTCS  BaKHBIM
(bhakTOpoM, CHOCOOCTBYIOIIUM WHIAMBUAYATIU3AlUH OOYUYECHHUS M YCTAHOBJICHUIO
BOCITUTATEIBHOTO KOHTAKTa MEXy IIPErnojaBaTesieM U 00yJyaromuMcsi HHBAIUI0M
WJTU JIUIIOM C OTPaHUYEHHBIMUA BO3MOXHOCTSIMU 37]0POBBbSI.

8. Ilepeyenbr HHMOPMAIMOHHBIX TEXHOJIOTHI, HCHOJb3YyeMbIX TMPH
OCYyIIECTBJIEHMH 00PAa30BaTEJIbHOI0 MPOLECCA M0 TUCHUILINHE (MOTYJIIO).

8.1 llepeyenb HHGOPMALMOHHBIX TEXHOJIOTHIA.

— KoHncynbpTrpoBanue nocpencTBoOM 3JIEKTPOHHOU ITOYTHI.

— Hcnonp3oBaHuEe  ANEKTPOHHBIX  MPE3EHTAllM MpU  [POBEICHUU
71a00paTOPHBIX 3aHSATHUH.

— I'pynnupoBka uHGOPMAIIMOHHBIX TIOTOKOB M 00MeH uHdopmaiuein
IIOCPEJICTBOM MECCEHIKEPOB.

8.2 IlepeyeHb HEOOXOAMMOT0 MPOrPAMMHOT0 00eCIIeYeHNS].

Ne Ne norosopa [lepedyeHpb MMIIEH3MOHHOTO MPOrPAMMHOTO 00eCTIeUeHUs
n/n

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

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

ESS 72569510 Microsoft Office Professional Plus
3. Jlor. Ne344/145 ot [IpenocraBiieHME HEUCKITIOUUTENBHBIX UMYIIIECTBEHHBIX MPaB
28.06.2018 Ha UCIIOJIb30BaHUE TMPOTPAMMHOTO 00eCIIeueHUs

«AHTHUILIArHaT») Ha OIUH O

4. | Konrpakt No74-ADD/44- | beccpounas nuieH3us Ha 25 moabs3oBareneid: StatSoft Statistica
®3/2017 ot 05.12.2017 Ultimate Academic for Windows 10 Russian/13 English
Ceresas Bepcus (Concurrent User)

8.3Ilepevyenb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynprant [Lirocy,

— «["apanT».

9. MaTepuajibHO-TeXHUYeCKas 0a3a, HeOOX0AMMAs ISl OCYIECTBJICHMSI
00pa30BaTeJbHOI0 MPOLECcCa MO AUCHHUILIHHE (MOAYJII0).

MarepuanbHO-TEXHHYECKOEe O00ECTIeUeHHE IUCIUTIITUHBI
(MoAyJIs) M OCHAIIIEHHOCTh

%

Bun pabot




JlexuumoHHEIE Aynutopun 422, 425, OCHalllEHHbIE MPE3EHTALMOHHOMN

3aHATHUS TEXHUKON  (IIPOEKTOp, OKpaH, KOMIBIOTEP/HOYTOYK,
ayIMOCHCTEMA) W  COOTBETCTBYIOUIUM IPOrPAMMHBIM
ob6ecrnieuenueM (110).

JlaGopatopHbie | Aymutopusi 412 ocHalieHHassT ~— MHUKPOOHOJIOTHYECKHAM

3aHATUS o0opymoBaHUEM (GaxTepuromorus), MPE3EHTALIMOHHOM
TEXHUKOW  (TMPOEKTOp, JKpaH, KOMIIBIOTEP/HOYTOYK) H
COOTBETCTBYIOIIMM  IporpaMMHbIM  oOecrieuenueM  (I10),
HE00XOJMMBIM JIA00OPAaTOPHBIM 000PYI0OBAHHEM.

['pynmoseie Aynutopus 410, (kabuner)

(MHAMBUYyaTbHBI

€) KOHCYJIbTaIluU

Texyuii Aynutopus 412, 419.

KOHTPOJIb,

POMEXYTOYHAs

aTTecTauus

CamocrostenbHa | Kabuner nist camoctosiTenbHON paboThl 437, OCHAIIEHHBIH

s paboTa KOMITBIOTEPHOW TEXHUKOW C BO3MOKHOCTBIO MOJKIHOUECHUS

K cetn «MITHTepHET», IPOrpaMMON SKPAHHOTO YBEIUYECHUS U
o0ecrieYeHHBIH TOCTYIIOM B AIIEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaTENbHYIO CPEAY YHUBEPCUTETA.
3an Oubmmorexkn KyOI'Y, ocHamieHHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO TMOJKIKOYEHUS K CETU
«IHTEpHET», TPOrpaMMOM HKPAHHOTO YBEJIWYECHUS U
obecreueHHbI I JTOCTYTIOM B AIEKTPOHHYIO
nH(OPMaAIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA




PEIIEH3USA
Ha padovyI0 MPOTrpaMMy MO JUCHHUTLIIUHE
«MuKpoOroIOrus»
Hanpasienus 06.03.01 buosiorus

Pabouass mporpamma mo aucuuiuiiHe «MUKpOOHOTOTUS» NJisi CTYIEHTOB
ouonorndeckoro ¢akynprera DI'BOY BO "Ky6I'Y" cocTaBieHa B COOTBETCTBUU C
tpeboBanusimu denepansHoro ['ocynapcrBenHoro O0pa3oBaTENbHOIO CTaHIAPTa
TpeTbero mnokosienus. IIporpamma cocTaBie€Ha B TIOJIHOM COOTBETCTBUHU C
TpeboBaHusIMU yueOHOro iana o Hanpasienus 06.03.01 buonorus.

PaGouass mporpamma mpeanojaraer pacrpeiciieHue TeM U H3y4YeHHUe
Marepuajia 1o paszjaeiaMm. ['paMOTHO CTPYKTypUPOBaHA, W OXBaThIBAET BCE
aKTyaJIbHbIC HAIIPABJICHUS 10 TUCIUILTMHE HA CETOTHSAITHUN JICHb.

Bce paszpensr paboueil mnporpaMMmbl HampaBieHbl Ha (opMupoBaHHe
TpeOyeMbIX CTaHIAPTOM KOMIIETEHIIMH, B MOJHOW MEpe OTBEYalOT TPeOOBAHUAM K
pe3yJibTaTaM OCBOEHHUS y4eOHOM aucuuruimHbl B coorBeTcTBUM ¢ PI'OC BO
TpeThero nokosieHus. Kaxnaplii pasnen nporpaMMbl pacKpbIBaeT paccMaTpUBacMble
BOMPOCHI B JIOTHYECKOW TMOCIEN0BATEIBHOCTH, OIpPENEIIeMO 3aKOHOMEPHOCTIAMU
00y4YeHUsI CTYIEHTOB.

Jlnst  3akperuieHus TEOpEeTUYECKUX 3HaHuM, (HOpMUPOBaHHS TpeOyeMbIX
KOMIETEHIIU, yMEHUW U HABBIKOB CTYJEHTOB MPEAyCMAaTPUBAIOTCA Kak
ayJIUTOPHBIE, TAK U CAMOCTOSITENIbHBIE 3aHATUsI. KOIMYeCTBO ayAMTOPHBIX 3aHSITUN
U BHEAyJIUTOPHOM pabOThl CTYAECHTOB COOTBETCTBYET TpeOOBaHUSM y4eOHOTO
TJIaHa.

KoHTposib ¥ OIIEHKAa pe3ylbTaTOB OCBOCHHS YyYE€OHON JUCITUTUIMHBI
OCYIIECTBIISIOTCSI B CTPOTOM COOTBETCTBUHU C TPEOOBAHUSMHU YUEOHOTO TUTaHA TIO
nucuuruinHe. Pa3paboTtanHbie U npejaraeMele B mporpamme GopMbl U METOIbI,
MO3BOJISIIOT B TOJHOM Mepe OCYIIECTBISATh KOHTPOJIb U OLEHKY pE3yJIbTaTOB
o0yueHus: (COpMUPOBAHHBIX KOMIETEHIIMI, OCBOEHHBIX HAaBBIKOB M YMEHHUH,
YCBOEHHBIX 3HAHUM).

[lepeyeHb pPEKOMEHIYEMBIX Yy4€OHBIX HW3JIaHUW, HWHTEPHET-PECYPCOB,
OCHOBHOM JIMTEPATYPhl BKIIOYAET AKTyalIbHbIE UICTOYHUKHU, K KOTOPBIM Y CTYJI€HTOB
UMeeTCsl CBOOOIHBIN TOCTYII.

Jlannast pabouasi mporpamMma MOKET OBITh PEKOMEHIOBaHA I HU3yYCHUS
TUCIUTUINHBL « Mukpoouosnorus» Ha OuosiormueckoMm dakynprere @I'BOY BO
"KyoI'V".

Penenzent

Bonkosa C.A. moneHT kadenpsl OMOTEXHOIOTHH,
ounoxumuu u o6modusuku ®I'bOY BO «Kybanckuii
rOCyIapCTBEHHBIN arpapHbIil YHUBEPCUTET
_umenu W. T. TpyOununay
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