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1 Heau u 3a1a4u U3y4YeHHUs AMCHUILIUHBI (MOAYJIS1).

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 >KM3HEAEATEIbHOCTH, MPOUCXOAAIIUX B OaKTepHsx
MEMOpaHHBIX IPOLIECCOB B  BBIMOJHAEMON  JEATENIBHOCTH B  o0jacTu
MUKPOOHOJIOTUU C YYETOM OCBOECHHBIX METOJUYECKUX TPUEMOB U TIOXOJIOB;

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

CIIOCOOHOCTh TPUMEHSITh COBPEMEHHBIE JKCIEPUMEHTAJIbHBIE METO/bI
paboThl ¢ MUKPOOHOIOTHYECKUMU 0OBEKTAMU B J1a0OPATOPHBIX YCIOBHUSIX;

— pa3BuUBaTh y CTYIEHTOB YMEHHS HCIIOJIb30BATh COBpEMEHHBIC
npejcTaBieHuss 00 OCHOBaxX  OHMOTEXHOJIOTUYECKUX U OMOMEAMIIMHCKHUX
IIPOU3BOJICTB, TEHHOW MHKXEHEPUU, HAHOOMOTEXHOJIOTUH, OMOITHKHY;

— pa3BUBaTh Yy CTYJEHTOB HAaBBIKM pabOThl ¢ yuyeOHOW U Hay4yHOU
JIATEPATYPOHU.

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

HuctunnnHa «MukpoOHoiaorus» SBISIETCS 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 M3ydyeHHE TaKMX IUCLUIUIMH KaK:
«Matematukay, «Xumusay, «3oo0jorus», «boranuka», «Hemosek», «bnoxummsa u
MOJIEKYJIsipHass Ouosorusi». JlaHHas AMCHMIUIMHA SIBJISIETCS OCHOBHOM JJis
obmenpodeccuonanpbHoil  AUCHUIUIMHBL  "BBegeHne B OMOTEXHOJOTHIO",
"Bupycomnorus", "MiMmMmyHonorusa", a Takke CHELIUCHMUIUIMH 110 MUKPOOHOJIOTHH:
"Oxonorust  Oaktepuit",  "Texuuueckas  muxpoOuosiorus”, "llouBenHas
MUKpOOHoIOTHS ", "MukpoOHbIe ounomnoBpexacHus", "MenunuHckas
MUKpoOuoorus" u ap.

1.4 IlepeyeHp MIaHHPYeMbIX Pe3yJbTATOB O0y4YeHHMs IO JMCHMILINHE
(MOxy10), COOTHECEHHBIX ¢ IUIAHUPYEMBbIMHM Ppe3yJbTATAMH OCBOCHHS
o0pa3oBaTeJIbHOM MPOrPaMMBbI.

[InanupyeMbIMu  pe3yibTaTaMud OOYYEHHUS 10 JUCHUILUIUHE, SBIISIOTCS
3HaHUS, YMEHMS, BIIQJICHUS W/WIK OMNBIT JACSITEIHOCTH, XapaKTepU3YIOIIue
ATarbl/ypoBHU (POPMHUPOBAHUS KOMIIETCHIIMH U OOECTIEUYMBAIOIINE JOCTHKEHUE
IJIAHUPYEMBIX PE3YJbTaTOB OCBOCHHUSI 00pa30BaTEIbHOM MPOTPaMMbI B IIEJIOM.
[lepeuenbp kommeTeHIUM, (HOPMUPYEMBIX B PE3yJbTaTe U3YUYCHHS TUCIUIUINHBI,

MIPUBEJICH B TAOJIHIIE.

Mineke Copnepxxanue | B pesynbrate wusyueHus ydeOHOM AMCLMIUIMHBI

Ne KOMIETEHIIUH | 00y4Jarouuecs T0IKHBI

. | OMTeT (nn eé

EHIUU 3HATh yMeTh BJa/IeTh
YaCTH)

1. | OIIK-5| ctocoGHOCTh | MOP(OIIOTHIO, UHTEPIIPETUPO | METOAAMHU
MPUMEHSTh CTpOCHUE, BaTb  JIAHHBIC | BBIICIICHUS
3HaHUE MeTa00In3M y4eOHOM, OakTepuit,
PUHITUIIOB POKAPUOTUYECK | HAYYHOH, NOJyYeHUS
KJIETOUHOM ux Hay4HO- YUCTBIX
OpraHu3alMu | OMOJIOTMYECKUX | MOMYJIAPHON KyJIbTYD;
OMOJIOTHYECK | OOBEKTOB; JUTEPaTypBhl, MeTOJaMU
UX OOBEKTOB, | MECTO H  PpOJIb | ceTH MHTEepHET | KyaTbTUBHUPOBA
OMopU3NIECK | MUKPOOPTAaHU3MO | JIsSt HUS
ux M|B B OCHOBHBIX | TOHUMAHUSA MUKpPOOpTaHU
OMOXUMHUYECK | OMOTEOXMMHUYECK | MEMOpPAaHHBIX | 3MOB B
ux OCHOB, | UX ITMKJIaX; MpoIIeCCOB U | TaOOpaTOPHBI
MEMOpaHHBIX | OCOOCHHOCTH MOJIEKYISIPHBIX | X u
MPOIIECCOB U | OCHOBHBIX MEXaHU3MOB MIPOU3BOJICTBE
MOJICKYJIIPHBI | SHEPTETUUECKUX | )KU3HEACHATENb | HHBIX
X MEXaHHU3MOB | IIPOIIECCOB HOCTH YCIIOBUSIX
xu3Henedaren | (OpoxkeHus, OakTepuii;

BHOCTH JBIXaHMSI, XeMO- U | HAXOHUTh
dboTocuHTE3) B3aMMOCBSI3H
OakTepuii; MEXKITY
PUHITUIIBI 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
71a00paTOpHBI | OMPECICHHS Cpenpbl; MJIOTHBIE
X  YCJOBUSX, | TUMA KJIETOYHOH | MOJ30BAThCS | MUTATEIIbHBIC
HABBIKH CTEHKHU MUKPOOHOJIOTH | CPEJIbI;
paboTHI c | GakTepwii; YeCKOM NeTIIeH; | MeTOJIaMu
COBPEMEHHOI | 0coOeHHOCTU 0oOHapyKMBaTh | BU3YyaJIU3AINH
anmnapaTrypou | CTpOCHHS U | 6aKTepUalbHBI | 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
OMOMEIUIIMHC | TCHETHYECKUX COBPEMEHHBIE | MHKPOOHOJIOT
KHUX TpaHcGopMaIiii | MpeJCTaBICHUS | UU;
IPOM3BOJICTB, | OaKTepwii; 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 | MUKPOOpIraHU3
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 TIPUHIIATIOB | ACTICKTHI YeJIOBEYECKOT0 | X MaTepUajoB
OMOPTUKHA B | OMOATHKHA T10 | TeJIa; TUIA
npodeccuoHa | OTHOLICHUIO K | OTIPEAEIsATh MUKPOOHOJIOT
JILHOU U | 00beKTam ONTUMAJIBHBIA | NYECKUX
COIIMANIbHOW | MUKPOOHMOJIOTHH | pe)KUM YOUBKH | HCCIIETOBaHUIN
NEeSATEIBbHOCTH | U croco0aM  HUX | oTpabOTaHHOTO
MpUMEHEHUS MUKpPOOHOJIOTH
YECKOT0
MaTepuaa

2. CTpyKTypa M colep:KaHue JUCHUIIHHBI.

2.1 PacnpenesieHue TPyA0EMKOCTH JUCHHUILIMHBI IO BUAAM padoT.

OO6mrast TpyA0EMKOCTh TUCHUILIMHBI COCTaBisieT 2 3ad.ed. (72 daca), 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 JIEKIIMOHHOI'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 — OIpeieNieHuE,

pa3aeneHue 10
Ha3HAYCHUIO u
00BEKTaM.
[Tomosxenue

MHUKpPOOPTaHU3MOB B
YKUBOU MIPUPOJE.

Huddepennpanuss  MHUKPOOMOJIOTMIECKON
HAyKH IO LEISIM U 00bEKTaM UCCIIEJOBAHMSL.
OcHOBHBIE pa3Aesbl MUKPOOHOJIOTHH. 3a1auu
MUKPOOUOJIOTUYECKOM  HayKu. 3HadYeHHE
MUKpPOOHOJIOTUN JJIi  pa3BUTHUS  (PU3HKO-

XAMUYECKOM  OHMOJIOTMH, MEIWIMHBI U
CEJIbCKOIO XO3SMCTBA. I'maBHBIC
HanpaBJICHUS pa3BUTHS COBPEMEHHOU
MUKPOOHOJIOTUU: (bu3HoI0ruyYecKoe,
9KOJIOTUYECKOE, MOJIEKYJISIPHO-
T'€HETHUYECKOE. ITonoxenue
MHUKpPOOPTAaHU3MOB B  JKMBOW MPUPOJE.
[IpokapuoTHbIE u IYKaApUOTHHIE

dopma
Hanvenosarue Coneprxanue pazzena (TeMbl) TEKYIIETO
Nepazaena(Tembl) p p Y
KOHTPOJISI
12 3 4
1.[Pazzmen 1 —| [IpenMer W 3amauyd  MUKPOOUOJIOTUM, €€ | YCTHBIU
MuUKpOOHOJIOTHS KaK| MECTO M POJb B COBPEMEHHON OHOJIOTHH. Ompoc




MUKOILIa3Mbl. CIM3HCTBIE CIIOH, KaICyJIbl U
yexJibl y 0aktepuid. IX xumudeckuit coctaB u
3HaueHue. JKryTuku y OakTepuil pasmepsl,

dbopma, CTPOCHHE, YUCJIO u
B3aMMOPACIIOJIOKEHHUE. Mexanunsm
JBKEHUS KTryTUKOB. Bopcunku (pumbpun),
ux OTJINYUS u GyHKIHH.
[MuTorutazmaTnyeckas MeMmOpaHa. Ee

XUMHYECKUH COCTaB, CTPOCHHE, (DYHKIIHH.
BayTpukiaeTounsie MeMOpaHHBIC CTPYKTYPHI
y Oaktepuii u ux ¢yHKuud. PubGocombl
OaKTepuii, UX CTPOCHUE, XUMUUECKHUI COCTAB,

(GyHKUIHU. CyObenuHuULIbI pudocoM.
[Tonucomsl. OcobennocTtu CTpPOCHUS
SAJIEPHBIX ~ DKBUBAJIGHTOB y  OakTepuil.

baktepuanbHas XpoMocoMa U €€ CTPOEHHE.
Otnuuus HYKJIEOUZOB OaKTepuil OT szep
3yKapuoT. MHCepIHOHHBIE 3JIEMEHTHl U
TPAHCIO30HBL.  DHAOCHOPBI U JpYyrue
nokosimuecs: Gopmbl  Oaktepuil. CtpoeHue

MUKpPOOPraHU3MBI; CXOACTBO U OCHOBHBIC
pasanyusl.
.Pazgen 2 — HUctopus| OTkpeiTe MUKpOOOB JIEBEHT'yKOM U pabOThl | Y CTHBINM
pa3BUTHUSA IIEPBBIX MCCIIEI0BATEIC MUKPOOPTaHU3MOB. omnpoc,
MukpoOuosiornyeckux| Jlyu Ilactep m ero 3HaueHue B pa3BUTUHU
[IPEACTAaBICHAN u| Mukpobuonorun. Pemenue Bompoca o
METOOB. CaMO3apOKJIECHUN  KU3HH. YUYEHUEe O
Brigaromuecs yuensie| Oposkenun. Pabotsr [lactepa mo mu3yueHuto
— MUKPOOHOJIOTH. OonesHeil BuHa W muBa. Pa3paboTka
[TacTepom HAy4YHBIX MIPUHIIUIIOB
PO HITaKTHKA UH)EKITMOHHBIX
3abosieBanuii. Pooept Kox u ero 3naueHue B
Pa3BUTUU MUKPOOHOJOTUU. 3HAUEHUE padoT
P.Koxa ans pa3Butusi MUKpOOHOIOTHYECKOIM
TeXHUKU. OCHOBHBIE ATAIlbl Pa3BUTHUS OOIIEH
MUKpPOOHOJIOTUH. PaboTsl C.H.
Bunorpanckoro, M. beuepunka, B.JL
OMENISTHCKOrO U APYrUuX UCCIEAOBATEIICH.
.[Paznen 3 —| Pazmepsl u dopma OGakTepuaIbHBIX KIETOK. | Y CTHBIM
Mopdonorus u| OOmras XapaKTEPHUCTHKA CTpPOEHHUs | OIpoC,
[UTOJIOTUSI OakTepuanibHON KieTku. Kierounas creHka |[KosmokBuym
[IPOKApUOT. Oaktepuil. CTpoeHue, XUMUYECKUH COCTaB,
MexaHu3Mbl GyHKIIMM KJIeTOYHOM cTeHku. baktepuun 6e3
[MOJIBUKHOCTH. KJIETOYHOM cTeHku: L-dopmbl OakTepuid,




HAOCIOP M TMpollecC HX (POpMUPOBAHUS.
3HaueHue SHA0CIOpP Y OaKkTepuit

reTepoTPOdHI. Tunel ayToTpodHOTrOo
nutanus. DoTto- U XeMoayTOTpO(HI.
Opranotpodpsr u gutoTpodnl. Bocemb
Croco0OB  KM3HM MpokapuoT. Poct w
pa3BuUTHE MUKpPOOPTaHU3MOB.
ITepuoauueckoe u HETIPEPBIBHOE
KYJbTUBUPOBAaHUE. 3aKOHOMEPHOCTH pOCTa
YHUCTHIX KYJBTYD OakTepuit npu
NEePUOJIMYECKOM KYyJIbTUBHpOBaHUU. Kpuas
pocra. KynsTuBupoBanue
MHUKPOOPTraHU3MOB. HakonuTtenbHbie
KyJbTyphl. [IpuHumn snektuBHocTr. HncThie
KYJbTYpbl MHUKPOOpPTraHu3MoB. HMcTouHuKHU
yriaepoaa,  HUCIOJIb3yeMble  OaKTEepUsMHU.
[Tonsitue coippe B MHUKPOOUOIOTHYECKOM
IPOMBINUIEHHOCTU. VICTOYHMKHM a30THOTO
MUTAaHUS Yy MHUKPOOPraHu3MoB. DaKkTopbl
pocta. Ilporotpodsi u  ayKCOTPOPHI.
Hctounuku cepbl u ¢dochopa. OCHOBHBIE
THUIIBI cpen, MIPUMEHSIEMbIX B
MUKpPOOHOJIOTHH. Pacnpenenenne o
Ha3HAYEHUIO,  COCTABY,  KOHCHCTEHIUHU.
OcHOBHBIE TpeOOBaHUA K MHUTATEIbHBIM
cpeaaM M NPUHLUIIBI UX KOHCTPYHPOBAHUSI.
3aKOHOMEPHOCTH POCTA YHCTBIX KYJIBTYP

.[Paznen 4 — [Ipuniunsl| OCHOBHBIE MIPUHIUATIBI TaKCOHOMHUH | YCTHBIN

CUCTEMAaTUKH MIPOKApUOT M €€ MECTO B COBPEMEHHOM onpoc

npokapuoT. [loHsiTHE| OMONTOTHYECKON  cHCTeMaTHKE. KOJOro-

BUJa y OaKTepuil. dusnonornueckas u  (UIOreHETUYECKas
CHCTEMATHUKA MIPOKAPHOT. [Ipu3Haku
OakTepwii, YUYUTHIBAEMBIEC npu ux
knaccudukaiuu. [lonsatue o Bune, KyJnbType
u mTamMme Oaktepuil. MoJekyspHO-
TEHETUYECKNE  METOABbl  HUIECHTU(UKAIIUU
OakTepuil. Y CTaHOBJICHHE BHJIOBOM
MPUHAJIEKHOCTH MUKPOOPraHU3Ma.

.Paznen 5 — Poct u pa3Buthe OakTepuil. Tuner | YCTHBIN

3aKOHOMEpPHOCTH pa3MHOXKEHUA. MeXaHu3M  TOUTaHus y onpoc

pocta u  pa3BuTus| OakTepuil. BHekieToyHoe mepeBapuUBaHUe

MUKPOOPTIaHU3MOB, NATATENIbHBIX BelecTB. [IpoHMKHOBEHHE

KYyJbTUBUPOBAHUE, MMATATEIbHBIX BEIIECTB yepes

BIIASTHUE BHEIIIHUX| TJIA3MaTHYECKYI0 MeMOpaHy. TUIbl muTaHus

(dhakTOpoB. y  MHKPOOPTaHW3MOB.  AyTtoTpodnl U




MUKPOOPraHU3MOB IpPU  NEPUOJAHYECKOM
KYJIbTUBUPOBAHUMU. Kpusas pocTa
NEPUOJIMYECKON  KYJIbTYPbl, OCOOEHHOCTH
OoTHeNbHbIX  (a3.  BiusHue  BHENIHUX
dakTopoB (temmeparypa, pH u 1p.) Ha
KUBHEJEATENbHOCTh  OakTepuil. BimsHue
TEMIEPATYpPbI HA  pOCT OakTepuil.
Hcnonb30BaHME BBICOKMX TeMIEpaTyp is
crepuiu3aluu. MeTroasl  CTepUIIM3alUU.

HaCTepI/ISaHI/IH u THUHAAJIM3alusi.
HpI/IMeHeHI/Ie B MCANIIHMHC n
IMPOMBIIIJICHHOCTH.

.[Paznen 6 —

MeTtabon3m
MHKpPOOPTaHU3MOB.
MHoroo0Opasue
cr1oco0oB YKU3HU
OaKTepui.

DHepreTuueckuii oOMeH y OakTepuil U ero
CBSI3b C KOHCTPYKTUBHBIM. OCHOBHBIE JTaIlbI
pacuieryieHusi  yriaeBonoB.  OTHoIeHHUE
MUKpPOOOB K kuciopoxy. Ilytu momydenus
SHEPrUUM B  aHA’POOHBIX M adPOOHBIX

YCIOBUSX.  AHa’poOHOE  pacIIeIICHHUE
yTIEBOOB. CybcTpatHoe
dbochopuaupoBanue. [TyTh DMbeHa-

Metiepropa u gapyrue HaudaabHBIE IIYTH
aHa’pPOOHOTO  paCHICIUICHHUS  YIJIEBOJIOB.
DHepreTuyeckas 3¢ HEeKTUBHOCTD
aHA’POOHOTO  pACHIEIUICHUS  TJIFOKO3BI.
[lonatue o  Opoxenusix.  KoHeuHble

IPOAYKTHI. Buner OpOosKeHUH.
MacnsHokucioe U MPONHOHOBOKHUCIIOE
OpOKEeHHUSI. ['omodepmenTaTUBHOE U

retepoepMeHTaTUBHOE  OpokeHusi.  Ux
B0o30yauTenu. [lpakTudeckoe mnpuMEHEHHE.
AspoOHOE pacuienieHne NUPOBUHOIPATHON
kucaotbl. [lukn TpukapOOHOBBIX KHUCIOT,
IEPEHOC D3JEKTPOHOB M  OKUCIHUTEIBHOE
dbochopunupoBanue. Brixon sHeprum mpu
a’poOHOM pacIIernIeHIH yIJIE€BOJIOB.
AdpoOHOE U aHa’poOOHOE JbIXaHHE ¥
OpOKapuoT. Buapl aHa’poOHOro JbIXaHUS U
ero 3HaueHue. oToTpodHbIe OAKTEPUU U UX
(doToCHHTETUYECKHI amnmapaT. MexaHu3M
OakTepuasibHOTO  (hoTocwHTE3a.  OTNHUMS
dorocuHTe3a  OakTepwii M PACTEHHIA.
doTocuHTE3UpYOIINE 3eJICHbIC "
NypOoypHbIE  CEpHble  OakTepuH,  UX
xapaktepuctuka. OCOOEHHOCTH CTpPOEHHUS,
[IUTOIJIA3MAaTUUYECKHE BKIIOYEHHUS] CEpbl, UX

YcTHBIN
Ompoc




ponb. DOTOCHHTE3MPYIOLIME IypPIypHbIE
HecepHble OaKTepuu, UX XapaKTEPUCTHKA.
JloHOpBI BOAOPOZa Y (POTOCUHTE3UPYIOLIUX
HECEPHBIX OakTepuil. Ouitym
"[lnano6akrepuu". CTpoeHHE HUX KIETOK H
MOJIOKEHUE B CUCTEME  OpPraHU3MOB.
Ocobennoctu dboTocuHTE3a y
IIUaHOOAKTEPHIA. XEeMOCHHTE3UPYIOLINE
OakTepuu. MIx ocHOBHBIE Ipynnbl. MexaHn3M
xeMocuHre3a. Pa6oter C.H. Bunorpaackoro
1o V3y4EHUIO XEMOCUHTE3UPYIOLIUX
OakTepuii. XeMOCHUHTE3UPYIOIIHUE CEPHBIC U
TUOHOBBIE OakTepuu. VX pons B mpupoae u
MEeXaHu3M XxeMocuHTe3a. JKenezobakrepuwu.
OcHOBHBIE IIPEACTABUTEIIN TPYIIIIHI.
Yexonbuareie Oakrepuu. Paboter C.H.
Bunorpanckoro u  H.I'. XonomHoro mo
U3YYEHUIO KeIe300aKTEPHil.

.[Paznen 7 — OcHOBHBIE
TPYIIITEI
reTepoTPOPHBIX
OaxkTepuil.

OcCHOBHBIE IpyIIBI reTepoTPOPHBIX
Oaktepuii. Crmpoxetsl. CTpoeHue CIupoOXeT
U HUX OTIMYUS  OT JPYTrux OakTepHil.
OcHoBHbIe npencraBurenu. CrnupanbHble U
U30THYTHIE OaxTepun. Ourym
"I[IpoTeobakrepun" Kak  HauOoiiee
U3ydeHHas  Ipynmna  MHKPOOPTaHHU3MOB.
CewmelicTBa SHTEpOOAKTEpUA, TICEBIOMOHAT ,
BUOpHOHOB.Dunym "OUpMHUKYTHI".
XapakTepucTuka CTaOUIIOKOKKOB U
Oan.OCHOBHBIE TPYMIBI T€TEPOTPOPHBIX
OakTepuil.  AKTUHOMHIIETBI M CXOJHbIE
cHuMH Oaktepuu. CTpoeHue KIETOK U
CIocoObl  Pa3MHOXKEHUS aKTUHOOAKTEPHil.
[Ipaktnueckoe 3HaueHue. Puxkkercun u
XJIaMUJUM - ocobasg rpynma MHUKpPOOOB-
napas3uToB. Luki pasmMHOXKEHUS.

Y CcTHBIN
onpoc

Pazgen 8 — VYuacrtme
MHUKPOOpPTaHU3MOB B
KPyTroBOPOTax
OCHOBHBIX
OMOT€HHBIX
DJIEMEHTOB.

MuxkpoOHoe pa3ioxKeHue Kpaxmana, IeKTHHa
U  Apyrux  yriaeBojoB.  IIpaktuueckoe

3HauE€HUE  TporeccoB.  AlpobHOe W
aHa’poOHOe pas3JoXeHHe
MUKPOOPTaHU3MaMU KJIETYaTKH
(memtronosel).  Bo3Oyaurenu  mporieccos.
Ckonp3simiue OaKTepHH. Pounb
MHUKPOOPTaHU3MOB B OMOJIOrMYEeCKOM

KpyroBOopoTe€  BEIIECTB B IPUPOJE.
Kpyrosoport yraepoja B npupoje. Pukcans

Y CTHBIN
ompoc




CO, B mporeccax (HOTO- U XEMOCHHTE3a.
Boinenenue  yriekuciaoTel TpH  pacraje
LEJUII0NIO3bl U yTieBo0poaoB. KpyroBopoT
azota B npupoae. AMMoHUDUKAUA U

MUKpPOOPTaHU3MBI, ee BBI3BIBAIOIIIHE.
Hutpudukanuss u  BbI3bIBAIONIME €€
MUKPOOPTaHU3MBI. Pa6ots1 C.H.
Bunorpanckoro o BBIJICJICHUIO
HUTPUGPUKATOPOB. Jenutpudukanms.
Mukpobuonornueckas bukcarus

atMocdeproro azota. CBOOOMTHOXUBYIIIHE
a’poOHBIE W aHa’POOHBIE A30T(HUKCATOPHI.
Ponws B mpupone. KitybenbkoBbie OakTepuu,
UX XapaKTepUCTUKA, B3aMMOOTHOIICHHS C
pacTeHusIMU.  YJIOOpeHHsT Ha  OCHOBE
a30TPUKCUPYIOLTUX MHUKpPOOPTaHHU3MOB.
MuKpoOHOE OKHCIEHHE Cepbl u ee
COCIMHEHHH  (POTOCHHTE3UPYIOLIUMU U
XEMOCHUHTE3UPYIOIIUMHU OaKTepHSIMHU.
BoccranoBnenue cynbdaTon
MUKpOOpPraHU3MaMH, €ro MNPUYUHBI |
3HayeHune. KpyroBopot cepsl B mpupo/e.

9.Pazmen 9 ['eHeTnyeckue pekoMOMHALMU y OakTepwil. | YCTHBIN
['eHeTHUeCKUE MexaHu3M  BKIIOYEHHUS ~ T'€HETUYECKOIO OIIpocC
peKoMOMHaUU MaTepuana B OaKTEPUAIbHYIO XPOMOCOMY.
OakTepuii Tpanchopmanuss y  Oakrepuil.  OmnbITHI
['puddurca. [Ipupoaa TpanchopmMupyroIero
dakTopa W MexaHM3M TpaHCHOpPMALIMH.
3nauenue TpaHchopmanuu. TpaHcayKius y
OaKTepuH. Hecnemuduueckas u
cnenupuyueckas TpaHcaykius. Konbroramms
y 6axrepuii. [Tonosoit pakrop (F- mnazmuna),
€ro JIOKaJIn3alus B OaKTepuaIbHOU KIETKE U
CBONCTBA.
2.3.2 3aHATHSA CEMHMHAPCKOI0 THIIA.
3aHATUSI CEMUHAPCKOIO TUIA — HE MPEAYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.
HaumMeHnoBaHue 1abopaTopHbIX paboT dopma
No TEKYIIETO
KOHTPOJISI
1|3 4
1. |BBenenrne B MUKPOOHOIOTHYECKYIO JTabopatopuro. 3HAKOMCTBO ¢|KOIOKBIyM
MUKPOCKOIMMYECKUMHU METOAAMU UCCIIECA0BAHUS Nel




CrnoxxHble MeTObl OKpacku. Mophosoruss MUKpOOPraHU3MOB

KomokBuym
No2

. |Ctpoenne MukpoOHoOi kieTku. CriennanbHble METOJbI OKPAaCKHU.

Oxpacka crop, Karcya 1 BKJIIOYEHUHN y OakTepuit

KomokBuym
Ne3

Mertonsl KylnbTUBUPOBAaHUS MHUKPOOPraHu3MoB. [lurtarensHbie
cpensl. Metonsl crepunuzanud. Mukpoduopa Tena yenoBeka.

KomnokBuym
Ne4

. IMukpockonus MuKpodopsl Tena. Mukpodiaopa Bo3ryxa —

BBIIETICHUE  YUCTOM  KyJABTYpbl  ad3pOOHBIX  OakTepuil.

KoymmuecTBeHHBINM YYET MUKPOOPTAHU3MOB.

KomokBuym
Ne5

N3ydenune aHa’dpoOHBIX MUKpoopraHuzMoB. Pabora ¢ 4ucTbIMU
KyJAbTypaMu aHa’poOHbIX OakTepuil. M3ydenuwe pazHooOpasus
(U3HOJIOTHYECKHUX TPy NPOKAPHUOT.

KomnokBuym
Ne6

KpyroBopot azoTcopepikaiiux BEeIECTB B MPUPOJE MPH yYaCTUU
MUKPOOPTaHU3MOB. AMMOHU(DHUIMPYIOIMIKE MUKPOOPTaHU3MBI.
N3yuyenue a30T(HUKCATOPOB, HUTPUPHUKATOPOB U
JECHUTPU(PUKATOPOB.

KomnokBuym
Ne7

[IpeBpamienre  BemWECTB B~ OPUPOAE  OPU  YYACTHH
MUKpPOOPTaHU3MOB. Mmuoroo6pazue MHUKpPOOPraHU3MOB,
YUYaCTBYIOIIUX B IIMKJIaX OMOT€HHBIX JIEMEHTOB.

KomokBuym
Ne§

Pone MukpoopranusmMoB B Ouochepe BO B3aMMOCBSI3U CO

CTPYKTYpOH U (DyHKIMOHAJIBHBIMU OCOOCHHOCTSIMU KJIETKHU.

KouokBuym
Ne9

2.3.4 IlpumepHasi TeMaTHKAa KyYPCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboThl — HE IPEAYCMOTPEHBI
24

Ilepeyenn y4eOHO-MeTOoAMYeCKOro

obecnmeuyeHus

IS

CaMOCTOSAITeIbHOM padoThl 00y4aOIIUXCH N0 JUCHHUILIHHE (MOAYJII0)

No

[lepeuens y4e0HO-METOINYECKOTO

o0ecneyeHus

Bun CPC

JUCHHUIIJINHBI 110 BBIIIOJTHECHUIO CaMOCTOSITEIIBHOM pa6OTBI

2

3

Iloaroroska
YCTHOMY
KOJUJIOKBUYMY,
HaITHCaHUIO

pedepara

K

orpocy,

CTO 4.2-07-2012 Cucrema MeHEIKMEHTA KadeCTBa.
OOmume TpeboOBaHHA K TOCTPOCHUIO, M3IIOKEHHUIO U
0(OpMIIEHHIO JAOKYMEHTOB y4€OHOW AESTEIbHOCTU. —
[lepensnanue. — Kpacnosipck: COVY, 2014. — 60 c.

MeTtoauueckue yKa3aHus o OpraHHU3aIH
CaMOCTOSITENIbHOM pabOThl CTYACHTOB, YTBEPKICHHBIC
Kadeapoi TE€HETHUKH, MUKPOOHOTIOTUN u
ounotexnonoruu. npotokos Ne 21 « 26 » urons 2017t

Y4eOHO-MeTOINYECKUE

MaTepualibl Uil  CaMOCTOATENbHOM  paboThI

06yqafomnxc;1 M3 4YKCJla MHBAJIMAOB H JUI C OIrpaHUYCHHBIMH BO3MOXXHOCTAMU




3nopoBbsi  (OB3)morytr mpepocrtaBisiThess B (popmax, aganTHPOBAaHHBIX K
OTPaHUYEHUSIM UX 370POBbS U BOCHIPUATHUS UH(DOPMAIUU:

JUist L ¢ HapyIIeHUSIMU 3PEHUS:

— B IM€YaTHOU popMe YBEIIMUCHHBIM MIPUPTOM,

— B (hopMe IIEKTPOHHOTO JTOKYMEHTA,

JIjist L ¢ HapyIIEHUsIMU CITyXa:

— B Ie4aTHou popme,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

JUis Au1l ¢ HapyIIEHUSMH OTIOPHO-IBUTATEIBHOTO arapara:

— B TIeyaTHOM (popme,

— B hopMe AIIEKTPOHHOTO JOKYMEHTA,

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

3. O0pa3oBaresibHbIC TEXHOJOTHH.

[Tpu peanuzamuu yueOHOM pabOThI MO OCBOCHMIO Kypca "MukpoOuosorus"
UCTIONIB3YIOTCSI COBpEMEHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH:
® HH(POPMAIMOHHO-KOMMYHUKAIITMOHHBIE TEXHOJIOTUH;
® [IPOEKTHbIE METO/bI O0yUYCHUS;
® HCCIIEIOBATENHLCKUE METO/IBI B 00YUCHHH;
e 1poOieMHOe OOydeHHe
JUis Ui ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS TIPEIyCMOTpPEHA
OpraHu3alysi KOHCYJIbTalui C UCTIOIb30BAaHUEM JIEKTPOHHON MOYTHI.

4. OueHoYHbIe CPEACTBA IS TEKYLIEr0 KOHTPOJISA YCIEBAEMOCTH M
NMPOMEKYTOYHOM ATTeCTALUM.

4.1PDoH OLIECHOYHBIX CPEACTB /sl NPOBEACHUS TEKYIIEero KOHTPOJIA.

Texymuii KOHTPOIb YCIEBAEMOCTU MPOBOJIUTCA (DPOHTAIBHO HA KaxKIOM
3aHATHH JJIs1 OTIPEJICIICHHS] TEOPETUUYECKOMN MOATOTOBKU K JaOOpaTOPHBIM paboTam
B BUJIE YCTHOI'O OIPOCA, KOTOPBIM OLIEHUBAETCS MO MATUOANIBHON LIKAJIE, & TAKXKE
C MOMOUIBIO TOKJIAJ0B U KOJJIOKBUYMOB.

IlepeyeHb BONPOCOB VISl YCTHOTO KOHTPOJISI 3HAHMM CTYACHTOB:

Tema 1: MwukpoOuoIOTMS KaK Hayka — oOINpelaeJeHUe, pa3jiejieHHe 10
Ha3HaYeHHuI0 U o0bekTaMm. [loJ10:keHHe MUKPOOPTraHU3MOB B *KMBOii puUpoe.
Bonpocs! 1t TOATOTOBKH:

1. TlpemMeT W 3agadud MHKPOOMOJOTHH, €€ MECTO W pOJIb B COBPEMEHHOMN
ouosioruu. {uddepenimanuss MUKpOOHOIOTMYECKON HAYKH IO HEJISIM U 00BbeKTaM
uccienoBanusi. OCHOBHBIC Pa3/Ieibl MUKPOOHOIOTHH.

2. 3amayu MUKPOOHOJIOTUYECKON HAyKH. 3HAYCHNE MUKPOOHOJIOTUH JIJISl PA3BUTHS
(U3HKO-XUMHYECKON OMOJIOTHH, MEUIIUHEI M CETTbCKOTO XO35HCTBA.

3. I'maBHBIC  HampaBJCHWS  Pa3BUTHS  COBPEMEHHOW  MHKPOOHOJIOTHU:
buznonornueckoe, 3K0JI0rHIecKoe, MOJICKYIIPHO-T€HETUIECKOE.



4. TlonoxxeHHe MUKPOOPTraHM3MOB B KUBOM mnpupoxe. IIpokapuoTHele u
DYKapUOTHBIE MUKPOOPTAHU3MBIL; CXOACTBO U OCHOBHBIE PA3JIUYUSL.

Tema 2: Hcropusi pa3BUTH MHKPOOMOJOTHYECKHX TMPEACTABJEHUN H
MeToA0B. Bijawmuecss yueHble — MUKPOOHOJIOTH.

Bomnpock! 11 moAroTOBKH:

1. OtkpbiTie MHUKpPOOOB JleBeHrykoM # pabOThl MEpPBbIX UCClenoBaTenei
MUKpPOOPTaHU3MOB.

2. Jlym Ilactep u ero 3HaueHue B pa3BUTUU MUKpoOHoJioruu. Pemenue Bompoca o
CaMo3apOKJICHUH )KU3HHU. YUeHHE O OPOKEHUH.

3. PabGotsr [lacTepa mo u3ydennro Oosie3Helt BuHa U nuBa. Pa3padoTka [lactepom
HAyYHBIX MPUHIIUATIOB TPOQPIIAKTUKA WHOEKITMOHHBIX 3a00JICBaHHM.

4. PobGept Kox u ero 3HaueHue B pa3BUTUU MUKPOOHOJOTHU. 3HAYCHHE pabOT
P.Koxa a1t pa3BuTHS MUKPOOHOIOTUYECKON TEXHUKHU.

5. OcHoOBHbIE  »Tambl  pa3BuTUsl  o0mer  mukpoOuonoruu.  PabGoTbl
C.H.Bunorpaackoro, M. beiiepunka, B.JI. OwmemaHckoro u  JIpyrux
HCCJIIEIOBaTEIEH.

Tema 3: MopdoJiorust 1 HUTOJIOTHSI IPOKAPUOT. MeXaHU3MbI OABUKHOCTH.
Bormpocsl A1t MOATOTOBKH:

1. Pasmepsl u popma OakTepuanbHbIX KiIeToK. OO01as XapakTepUCTUKa CTPOSHUS
OaKkTepuabHON KJICTKHU.

2. Kuerounas crenka Oaktepuil. CTpoeHue, XMMHYECKUN COCTaB, (yHKIHUU
KJIeTOYHOM cTeHku. bakrepum 0e3 kierouHod creHku: L-popmbl OakTepwuid,
MUKOIUIa3Mbl. CIIU3UCTBIE CIIOU, KAlCysbl U 4eXjbl y Oakrtepuil. IX xumuueckuii
COCTaB M 3HAYCHUE.

3. Kryruku y Oakrepuil  pa3Mepsl, @opma, CTpOEHHE, YHCIO U
B3aMMOpAacookKeHre. MexaHU3M JBUKEHUS KIyTUKOB. Bopcunku (pumoOpun), nx
OTIUYMS U QYHKIUH.

4. uromnazmarndeckas MmeMOpana. Ee xumudeckuit coctaB, CTpOeHHE, QYHKITHH.
BryTpukierounbie MeMOpaHHbBIE CTPYKTYPHI y OaKTEepHil U X QPyHKIINH.

5. Pubocombl OakTepwii, HX CTpOCHHE, XUMHYECKHH COCTaB, (DyHKIHU.
Cyobenuantpl prudocom. [lommucomsr.

6. OcoOeHHOCTH CTPOEHMS SAEPHBIX PKBUBAIEHTOB y Oaktepuil. bakrepuanbHas
XpoMocoma U ee ctpoeHre. OTanuMsl HyKJIEOHJI0B OaKTepuil OT siiep dyKapHuoT.
[Tna3muael. THCEpUMOHHBIE 3JIEMEHTHI U TPAHCTIO30HBI.

7. DHpocnopsl U Apyrue nokosimuecs Gopmel 6aktepuii. CTpoeHre 3HA0CIIOp U
npotiecc ux GopMHUpOBaHUA. 3HAUCHHE SHOCTIOP y OaKTepuUid.

Tema 4: Ilpunuunbi cucremaTuk npoxkapuot. [lonsitue Buaa y 0akrepui.
Bomnpock! a1t noaAroToBKH:

1. OcHOBHBIE NPHUHIUIIBI TAKCOHOMUHU NPOKAPUOT U €€ MECTO B COBPEMEHHOU
OMOJNIOTMUYECKON CcHUCTEMaTHKE. DKOJOro-pu3uogorndeckass U (uiIoreHeTuyecKas
CUCTEMAaTHKAa POKAPHUOT.

2. Ilpusnaku 6axTepuil, yauThIBa€MbIe NpHU UX Kiaccupukanuu. [loustue o Buze,
KYJIbTYpE U IITaMMe OaKTepUid.

3. MoueKyIspHO-T€HETUYECKUE METO/IbI UACHTU(DUKAIIIH OaxTepuil.
YcraHoBIIeHHE BUAOBOM IMPUHALIE:KHOCTA MUKPOOPTaHU3MA.



Tema S: 3akoHOMepHOCTM PpoOCTa M Pa3BUTH MHKPOOPraHU3MOB,
KYJbTHBHPOBaHME, BJMsIHUE BHCIIHUX (paKTOPOB.

Bomnpoce! a1t NoAroTOBKH:

1. Poct u pa3Butue O0aktepuil. TuIbl pa3MHOXKEHUS.

2. Mexanusm nutanus y 0aktepuil. BHekiieTouHoe nepeBapuBaHre MUTATEIbHBIX
BellecTB. [IpOHMKHOBEHME THUTATENBHBIX BEIIECTB YEpE3 IUIA3MATHYECKYIO
MeMOpaHy.

3. Tunbl nutaHus y MUKPOOPraHuU3MOB. AyToTpodbl M reTepoTpodsl. Tumbl
ayrotpodroro nuranus. Poto- U xemoayToTpodsl. OpranoTpodsl U JTUTOTPOPHI.
Bocemb ¢crmoco60B KU3HHU MPOKAPHOT.

4. Poct um pa3BuTHE MUKpOOpraHuszMoB. llepuomnueckoe u HeNpepbIBHOE
KyJIbTUBUPOBaHUE. 3aKOHOMEPHOCTH POCTa YUCTHIX KYJIbTYp OakTepuil mpu
NEPUOINYECKOM KyJIbTUBHpOBaHUU. KpuBas pocra.

5. KynbptuBupoBanue mukpoopranuzMoB. HakonutenbHbie KyabTyphl. [IpuHuun
AIEKTUBHOCTU. YUCThIE KYJIBTYPbl MUKPOOPTAHU3MOB.

6. Hcrounuku yriepona, wucHojb3yeMble OaktepusimMu. lloHsTHEe cCbIppe B
MUKPOOHOJIOTUYECKON MPOMBILIIIEHHOCTH.

7. VCTOYHHMKMA a30THOTO TMHTAaHUS Y MHUKpPOOpraHu3sMoB. @DakTopsl pocTa.
[TporoTpodsl u aykcorpodsl. Ucrounuku cepsl u pocdopa.

8. OcCHOBHBIE THIBI CpeJl, MPUMEHAEMBIX B MUKpoOHosioruu. Pacnpenenenue no
Ha3HA4YeHHIO, COCTaBYy, KOHCHUCTEHUUU. OCHOBHbIE TpPeOOBaHUS K MHUTATEIbHBIM
cpelaM M MPUHLUIIBI UX KOHCTPYUPOBAHUS

9. 3aKOHOMEPHOCTM  pOCTAa  YHUCTBIX  KYJIbTYp MHKPOOPTaHWU3MOB  IIpU
NEPUOINYECKOM KYJIbTUBUPOBaHUU. KpuBas pocra nepruoaud4ecKOd KyJbTYpBI,
0COOEHHOCTH OTIEIBHBIX (ha3.

10. Bausinue BHemHuX (pakTopos (Temneparypa, pH u ap.) Ha )KU3HEIEATEIbHOCTh
OaxkTepuil.

11. Bausinue Temmepatypbl Ha pocT Oaktepuil. lMcnonb3oBaHuE BBICOKHUX
TEeMIIepaTyp Uil CTepUiIn3auui. MeToIbl CTEpUIIN3ALIH.

12. ITactepuzaius  u  TuHAanu3amusa. [IpumeHeHne B MEOUIMHE W
POMBIIUIEHHOCTH.

Tema 6: Mera60im3M MHUKPOOpPraHu3dMoB. MHoOrooopasue crnoco00B KU3HH
OakTepuid.

Bomnpock! i moaAroToBKHU:

1. Duepretudeckuii oOMeH y OakTepuil U €ro CBsI3b C KOHCTPYKTHBHBIM.
OcCHOBHBIE 3Talbl PaCUIEIIIIEHUS YTIIEBOIOB.

2. OrtHoueHue MUKpoOOB K kuciopoay. [lyTu nmomydeHus: 3JHEpruu B aHa3pOOHBIX
U a3pOOHBIX YCIOBUSX.

3. Amna’poOHoe pacuieruieHue yriaeBojoB. CyoOctpatHoe GdochopuaupoBaHue.
[Tyts OMOaena-Meiieproda u apyrue HauaabHbIE IIyTH aHa3POOHOTO PACHIETIICHUS
yraeBooB. JHeprerudeckas 3(G(EKTUBHOCTh aHA’POOHOTrO  pacIleIICHHS
TJIFOKO3BI.

4. TlonstTue o Opoxenusx. Koueunble mpoaykTel. Buabl  OpoxeHHil.
MacasHOKMCI0€ U TPONMOHOBOKUCIIOE OPOKEHHUS.



5. T'omodepmenTatuBHOE U reTepodepMeHTaTuBHOE OpoxKeHUs. MIX BO3OyauTeny.
[IpakTH4yeCKO€ MPUMEHEHUE.

6. AspoOHOE paclienieHne TUPOBUHOIPAAHOM KUCHOTHI. L{uki TpukapOOHOBBIX
KHCIIOT, TIEPEHOC DJIEKTPOHOB W OKHUCIUTENIbHOE (ochopuinpoBanue. Boixon
SHEPTUH MpHU a’pOOHOM PACHICTVICHUH YTIIEBOIOB.

7. AspoOHOE ¥ aHa’POOHOE JBIXaHHE y TPOKAPUOT. BHUabl aHApOOHOTO bIXaHUs
U €ro 3HaYCHUE.

8. dororpodupie OakTepun W WX (OTOCHHTETUYECKUN armapaT. MexaHu3m
OakTepuanbHOTO (poTocuHTe3a. OTarums GoToCHHTE3a OaKTepUil U PaCTCHUH.

9. ®OTOCHMHTE3WpYIOIIME 3€JICHbIe U MYypPHOypHbIE CepHble OakTepuw, WX
xapaktepucTrka. OcoOEHHOCTH CTPOCHHUSI, IUTOIUIA3MAaTHYECKUE BKIIOUEHHUS CEPHI,
UX pOJib.

10. ®oTtocuHTE3UpYIONIME MypPIypHbIE HECEPHBIE OAKTEPHH, UX XapaKTEPUCTHKA.
JloHopsl Bogopoaa y (POTOCUHTE3UPYIOIIMX HECEPHBIX OAKTEPHIl.

11. ®unym "[unanobaktepun". CTpoeHUE UX KJIETOK M TOJOXXEHHE B CUCTEME
opranu3MoB. OcobeHHOCTH (POTOCHMHTE3a y IMaHOOAKTEPUH.

12. XeMocunTesupytomue Oaktepun. KX ocHOBHble Trpynmnbl. MexaHusm
xemocuHTe3a. Pabotsl C.H.BuHOIrpajackoro mno M3y4eHUI0 XE€MOCHUHTE3UPYIOIIUX
OaxkTepuil.

13. Hutpudunupyromue ©Oaktepuu. Paborst C.H.Bunorpamckoro mno ux
BbIJIEJICHUIO. 3HAaUEHUE HUTPUPUKAIIH.

14. XeMOcHHTE3UpYIOIIUE CEpHbIE U THOHOBBIE OakTepuu. VX ponb B npupoje u
MEXaHU3M XEMOCHHTE3A.

15. XKene3obakrepun. OCHOBHBIE TMpeACTaBUTENM TIpynnbl. UYexonbuaTbie
oaktepun. Pabdotst C.H.Bunorpaackoro wu H.I'.XonogHoro mo wu3y4eHHIO
KeJne300aKTepHil.

Tema 7: OcHOBHBIE IPYIIIIbI FeTEPOTPOPHBIX OaKTEPHId.

Bormpocsl A1 MOATOTOBKH:

1. OcHoBuble rpynmbel rerepoTpodubx Oakrepmwit.  Crnmpoxersl. CtpoeHue
COMPOXET W WX OTIWYUS OT JApyrux Oakrtepuii. OCHOBHBIE MPEICTABUTEINH.
CnupanbHble U U30THYTHIE OAKTEPHUH.

2. @unym  "lIporeobakTepus" KaKk  Haumboyiee  HM3y4Y€HHas Tpynna
MUKpPOOpraHu3MoB. CemMencTBa SHTEpOOAKTEpUi, ICEBJOMOHA]] , BAOPHOHOB.

3. ®unym "OupmukyThl". XapakTepucTHKa CTa()UIOKOKKOB M OAITUILIL.

4. OcCHOBHbBIE TPYHIIbI TeTepOTPOdHBIX OakTepuil. AKTHUHOMUIETHI U CXOIHBIC
cHuMu Oaktepun. CTpoeHHE KIETOK U CIOCOObI pa3MHOXKEHHSI aKTHHOOAKTEPHUH.
[IpakTHyeCcKkO€e 3HaUEHUE.

5. Pukkercum W XJaMuIuu - ocobas Trpynna MHUKpoOoB-mapa3utoB. [luki
Pa3MHOXKEHUA.

Tema 8: YuacTne MUKPOOPraHM3MOB B KPYTrOBOPOTAaX OCHOBHBIX OMOI€HHBIX
3JIEMEHTOB.

Bomnpocs! 11 moaAroToBKHU:

1. MukpoOGHOe pa3nokKeHHe Kpaxmala, TIEeKTHHa U JAPYTUX  YIJIEBOJOB.
[IpakTrueckoe 3HaUYE€HHE MPOLIECCOB.



2. AdpoOHOe U aHa’pOoOHOE PA3JIOKEHWE MHUKPOOPTaHW3MaMHU KIIETYATKA
(memronossl). Bo3oyautenu nporieccoB. CKoJb3siime 0akTepuH.

3. Ponb MUKpOOPraHH3MOB B OMOJIOTMUYECKOM KPYTOBOPOTE BEIIECTB B IPUPOJIE.
4. Kpyrosopot yriepona B npupojge. Gukcamus CO, B mporeccax (oro- u
XeMOCHHTe3a. BbljenieHne  yrileKuciaoThl TpH  pachajge  UEeUIIoJo3bl U
yTIEBOJAOPOIOB.

5. Kpyrosopor a3ora B mnpupojae. AMMOHU(DUKAIUS U MUKPOOPTAaHU3MBI, €€
BBI3BIBAIOIIIHE.

6. Hurpudukauus u BbI3bIBalomme ee MukpoopranuzMel. PabGotst C.H.
Bunorpaackoro mo BeIieIeHUIO HUTpUPUKATOPOB. JleHUTprpUKaIms

7. Mukpobuonoruueckas (ukcanus arMochepHoro azora. CBOOOTHOXKUBYIITHE
a’poOHBIC U aHAYPOOHBIE a30TduKcaTophl. Posib B mpupoie.

8. KnyOeHbkoBbIE OakTepuu, WX XapaKTEPUCTHKA, B3aWUMOOTHOIIEHUS C
pacTeHHsIMH. Y JOOPEHUS Ha OCHOBE a30TPUKCUPYIOUTUX MUKPOOPTaHNU3MOB.

9. MukpoOHOE OKHUCJIEHHE Cepbl M €€ COeIUHEHUU (HOTOCHHTE3UPYIOIIUMHU U
XEMOCHUHTE3UPYIOIIUMHU OAKTEPUSIMHU.

10. BoccranoBnenue cynb(haToB MUKPOOPTaHU3MaMU, €r0 MPUYUHBI U 3HAYEHUE.
KpyroBoport cepsl B pupo/e.

Tema 9: I'eneTnyecKkue peKOMOUHAMM Yy OaKTEePHH.

Bonpocs! 1y1st TOATOTOBKH:

1. T'enernueckue pexkomMOMHAMK y Oakrtepuil. MexaHuU3M  BKJIIOYCHUS
TeHETUYECKOr0 MaTepralia B OaKkTepruaIbHyl0 XpOMOCOMY.

2. Tpanchopmamuss y  OakTepwHid. Oneitet  I'puddurca.  Ipupona
TpaHchopmupytomero (Qgakropa u MEXaHU3M TpaHchOpMaIuu. 3HayeHue
TpaHchOpMaIIHH.

3. Tpaucaykuus y 6akrepuil. Hecnenuduueckas u cnenuduueckast TpaHCIyKLHUS.
4. Kownsbtoramus y 6akrepuit. [Tonosoit pakrop (F- mnazmuna), ero sokanuszanus B
OaKTepHaIbHON KJIETKE U CBOMCTBA.

Kpurepuu ouenku

Orenka «0TIU4HO» / «3auTeHo». OTBETHl Ha MOCTaBICHHBIE BOMPOCHI U3JaratoTcs
JIOTUYHO, TOCIEA0BATEIbHO U HE TPEOYIOT AOIMOIHUTENbHBIX NosicHeHuH. [lomaHo
PacKpBIBAOTCSI IPUUMHHO-CJIEICTBEHHBIE CBS3U MEX]y SIBICHUSMHU U COOBITUSIMU.
Jlenatorcs 0600cHOBaHHbIE BBIBOIbI. COOIII0JAI0TCS HOPMBI JIUTEPATYpHOU peun
Orenka «xopoio» / «3auyTeHo». OTBEThl Ha MOCTaBJICHHBIE BOIIPOCH! M3J1ararTcs
CUCTEMATU3UPOBAHO M IIOCIENOBATEIbHO. Marepuan H3/IaraeTcs yBEPEHHO.
PackppITbl NPUYMHHO-CIIECACTBEHHBIE CBSI3U MEXIY SIBICHUSAMU U COOBITHUSMHU.
JIeMOHCTpHpYETCSl YMEHUE aHAJIU3UpOBaTh MaTepual, OJHAKO HE BCE BBIBOJBI
HOCSIT apryMEHTUPOBAHHBIA M JIOKa3aTelbHbIA Xapakrep. CoONoIaroTCs HOPMBI
JUTEPATyPHOU pEUH.

OrmeHka «yJOBIETBOPUTENBbHO» / «3auTeHO». JlomyckaioTcs HapymeHuss B
IIOCJIEAOBATEIbHOCTH  H3JI0KEHMS.  HemomHo  pacKpbhIBalOTCA — NPUYMHHO-
CIICJICTBEHHBIE CBSI3U MEXIYy SBICHUSAMH U COOBITUSMU. JleMOHCTpHpYyIOTCS
IIOBEPXHOCTHBIE 3HAHUA BOIIPOCA, C TPYAOM PEIIAIOTCS KOHKPETHBIE 3aJayH.



HNmerorcsa  3aTpynHeHUss ¢  BbIBOJAaMM. JlomyCkaroTcs HapyLIEHHsT HOPM
JUTEPATYPHOU PEUH.

OneHKa «HEYJOBJIETBOPUTEIBHO» / «HE 3auTeHo». Marepuan wu3znaraercs
HEMOCJIEI0BaTENbHO, COMBUMBO, HE NPEACTABIISAET ONPEAEIECHHON CUCTEMBI 3HAHUN
o aucumiuiiHe. He packpblBarOTCA INPUYMHHO-CIEACTBEHHBIE CBS3H MEXIY
SBJIEHUSIMU U coObITHsIMU. He mpoBoauTcst aHanu3. BeiBoabl 0TCYyTCTBYIOT. OTBETHI
Ha JIONOJIHUTEIBHBIE BOMIPOCHI OTCYTCTBYIOT. IMEIOTCS 3aMETHBIE HAPYIIEHUS HOPM
JIUTEPATypPHOU peUHn.

BOHpOCLI K KOJJVIOKBUYMaM

KomnokBuym 1. Tema: Mukpoouosorus kak Hayka. OQO0beKkTbl
MHUKPOOHOJIOTHH.

Bomnpock! 111 NMCbMEHHOT0 OTBETA:!

[IpeameT W 3agauvi MUKpOOHMOJIOTHM, €€ OCHOBHBIE pa3feibl, MECTO U pOJib B
COBpEMEHHOW Ouosioruu. I[7naBHbIE HampaBleHHWS Pa3BUTHS COBPEMEHHOMU
MUKpPOOHOJIOTUH: (PU3HOJIOTUYECKOE, SKOJIOTUYECKOE, MOJIEKYISIPHO-T€HETUUECKOE.
[TonoxeHnne MUKpOOPraHU3MOB — OOBEKTOB MUKPOOUOJIOTUH B )KUBOW MPUPO/IE.
KomnokBuym 2. Tema: PaszBurHe MuKpoOHoJIOrMYecKHMX MeTOAUK. Poub
MeTO010B B (pOpMHPOBAHUM HAYKH. BKJIaJ BBIIAKOIIMXCH YYECHBIX.

Bomnpocs! 11 TMCBMEHHOTO OTBETA:

OTKpbITHE MUKPOOOB, pabOTHl MEPBBIX HCCIEAOBATENEeH MUKPOOPraHu3MoB. Jlyu
[Tactep u ero Bkimam B pasButue. Pobept Kox u ero 3HaueHue B pa3BUTUHU
MuKkpoounosiorud. OCHOBHBIE 3Tamnbl Pa3BUTUS 001 MuUKpoOuosioruu. PaboTs
C.H.Bunorpaackoro, M. beitepunka, B.JI. OwMensgHckoro u  JIpyrux
UCCIIEI0BATEIICH.

KouoxkBuym 3. Tema: CtpoeHrne MUKPOOHOI KJIETKH.

Bomnpocse! 111 TMCEMEHHOTO OTBETA:

[MuTomnazmatuveckass MeMOpaHa: XMMHYECKHW COCTaB, CTPOCHHE, (DYHKIIHH.
BHyTpukierounsie MeMOpaHHBIE CTPYKTYphl Yy OakTepuili W HX (QYHKIHH.
Knetounas crenka 6akTepuii: CTpOCHHE, XUMUYECKHH COCTaB, GYHKIIMH KIETOYHON
cTeHKkd. CIU3UCThIE CIIOM, KATnCyabl M 4exibl y Oakrepwii. KryTuku y Oaxktepuit
pasmepsl, hopma, CTPOCHHUE, YUCIIO U B3aUMOPACIIONIOKEHUE, MEXaHU3M JIBHXKCHHUSI
KT'YTUKOB. PuOocOMBI OakTepuil, UX CTPOCHUE, XMMUYECKUU CcOCTaB, (YHKIIHH,
cyOobeauHuipl.  OCOOCHHOCTHM ~ CTPOCHHMS  SJIEPHBIX  SKBUBAJIECHTOB Y
Oakrepuil.Crienuduueckue  3JIEMEHTHI T€HOMa  OakTepuih —  IUIa3MUbI,
WHCEPUHUOHHBIE DJIEMEHTBI, TPAHCIIO30HBl. DHIAOCHOPHI U JAPYTHE IMOKOSUIUECS
dbopmbI GakTepui.

KosniokBuym 4. Tema: IlonsiTue BHAA, KYJbTYPbl W IITAMMa OaKTepH.
OcHOBHBIC 0COOCHHOCTHM CHCTEMATHKH M HWACHTH(HUKAIUM OAKTepHil Kak
0M0JI0rH4YeCKUX 00bEKTOB.

Bomnpocs! U1l TMCBMEHHOTO OTBETA:

OCHOBHBIE TMPUHUMUIIBI TAaKCOHOMUU NPOKAPUOT M €€ MECTO B COBPEMEHHOM
OMOJIOTHYECKON cHCTEMaTHKE. DKOJIOTO-PHU3MOoJIoTHYeCKass U (UIOreHeTUYecKas
cucreMatuka mpokapuotT. IlpusHaku Oakrepuii, yuuTHIBaeMble MpU HX



knaccudukanuu. [lonstue o Buae, KynpType U mramme 6aktepuil. MonekynspHo-
IFeHETUYECKUE METOJbl WACHTHU(PUKALMK OaKTepuidl. YCTaHOBJIEHUE  BUIAOBOU
MIPUHAJIEKHOCTH MUKPOOPraHU3Ma.

KosokBuym 5. Tema: OcCHOBBI (PM3HOJIOTMH POCTA M KYJbTHUBHPOBAHUA
MPOKAPHOT.

Bomnpocs! 111 NMCEMEHHOTO OTBETA:!

PocT u pa3Butue Oakrepuil. MexanusMm nuranus y 6akrepuil. Bocemb crnoco6oB
XKU3HHU NpokapuoT. Ilepuoauyeckoe M HempepbIBHOE KylbTHBHpOBaHUE. Kpupas
pocTa NepHoOANYECKON KyJIbTypbl, 0OCOOEHHOCTH OTIENbHbIX (pa3. HakomurenbHbie
KYJIbTYpPbI — IPUHIUII 3JIEKTUBHOCTH. ICTOUHUKH yriiepo/ia u a30Ta, UCIIOIb3yEMbIE
Oaktepusimu. Mctounuku cepel u (dochopa. Daktopsl pocta: MpOTOTPOPHl U
aykcoTpo(dbl. OCHOBHBIE THUIBI Cpel, MPUMEHSEMBIX B MHKPOOHOJIOTHU:
pacmpeznelieHrne 10 Ha3HA4YEeHHIO, COCTaBy, KOHcHcTeHIMH. KpuBas pocta
NEPUOJIMYECKON KYJIBTYPbl, OCOOEHHOCTH OTHAENbHBIX (a3. BiusHue BHEMIHMX
dbakTopoB (Temneparypa, pH u Ap.) Ha KU3HEACATEILHOCTh OakTepuil. MeToabl
CTEpUJIN3ALIMK: CYXOM JKap, aBTOKJIABUPOBAHUE, MACTepU3alis U THHAATU3ALMS.
KosnnokBuym 6. Tema: Meradoau3m 0akTepuid.

Bormpocs! AJi1 MUCbMEHHOTO OTBETA:

OHepreTrueckuii oOMeH y OakTepuil U €ro CBsi3b C KOHCTPYKTUBHBIM. IlyTm
MOJYYEHUs] DHEPrUM B aHA’POOHBIX W a’poOHBIX ycioBusx. CyOcTpaTtHOe
dochopunupoBanue. I[lyts DOmOmena-Meiliepropa u npyrue HadadbHbIE IYyTH
aHa’poOHOro pacuieryieHus: yriieBofoB. IloHsTe o0 OpoOXKEHUsIX: KOHEYHbIE
OPOAYKTHI, BUABl OpoxkeHHH (roModepMEHTATUBHOE, TIeTepo(epMEHTATUBHOE
MOJIOUHOKHUCJBIE, MAaCJIIHOKUCIOE U MPONHUOHOBOKHUCIOE  OpokeHus). Llukin
TPUKAapOOHOBBIX  KHUCJIOT,  MEPEHOC  DBJEKTPOHOB W OKUCIMTEIHHOE
dbochopunupoBanue. Buabl anadpoOHOTO0 IbIXxaHus U ero 3HaueHue. PorotpodHbIe
OakTepu M WX (POTOCMHTETUYECKUW amnmapaTr, MEXaHu3M OaKTepuaJbHOTO
dotocuHTe3a, POTOCUHTE3UPYIOIINE 3€TICHBIC U MyPITypPHBIE CEPHBIE U HECEPHBIC
OaKkTepuu, HMX XapaKTEepPHCTHUKA, ITOHOPHI BOIOPOAA Y (POTOCHHTE3UPYIOIINX
Oaktepuii. [[nanoOakTepruy M OKCUTEHHBINM (DOTOCHHTE3. XEMOCHHTE3UPYIOITHE
OaKTepUHU: OCHOBHBIE TPYMIbI, MEXaHU3M XEMOCUHTE3a Ha NMpUMepe OECLIBETHBIX
CepHBIX U THOHOBBIX Oaktepuil. JKeme3oOakTepuu: OCHOBHBIE MPEICTABUTEIN
IPYIIIIbI, YEXOJbYaThle OAKTEPHUU.

KousioxkBuym 7. Tema: PaznooOpa3ue rpyni rerepoTrpopHbIX OaKTepHii.
Bomnpock! a1t TMCbMEHHOTO OTBETA:!

OcHOBHBIE Tpynmbl reTepoTpoPHbIX Oakrtepuil.  CrnupanbHble U HW30THYTHIE
O0akTepun. CiupoxeTbl: 0COOCHHOCTH CTPOCHMSI, OCHOBHBIE MpeACcTaBUTENN. Duritym
"IIporeobaktepus" KaKk Haubojiee HW3y4YeHHasB TpyIna MHUKPOOPTaHU3MOB,
CeMEeMCTBa IHTEPOOAKTEPHUH, MCEBIOMOHA] , BUOPHOHOB.Dunym "OUPMUKYTHI",
XapaKTepUCTHKA CTA(PUIOKOKKOB M Oanuil. AKTUHOMHIIETHI U CXOJHbBIE CHUMH
OaKTepuu: CTPOEHHUE KIETOK U CIOCOOBI Pa3MHOXKEHHUS, NMPAKTUUYECKOE 3HAUYCHUE.
Pukkercun u xjmamMpauu - ocobas Trpylna MHUKpPOOOB-NMApasUTOB, ILIHKII
Pa3MHOXEHUS.



Koinoksuym 8. Tema: IlpeBpamnenue Bemecrs B INpHpoAe NPH YYACTHHU
MHMKPOOPrann3mMoB. MHoroo0pa3ue MHKPOOPraHM3MOB, YYacCTBYWOIIHX B
HMKJIAX OMOTeHHBIX 3JIeMEHTOB.

Borpocsl AJ1si TMCbMEHHOTO OTBETA:

MukpoOHOe pa3iiokeHre Kpaxmaia, eKTUHA U JIpyrux yrieBoaoB. [IpakTuueckoe
3Ha4YE€HHE MPOLECCOB. APpOOHOE U aHa’POOHOE Pa3I0KEHUE MUKPOOPTaHU3MaMU
KieTyatku (1eutroao3bl). Bo3oyautenu mporieccoB. Posib MUKpPOOPTaHM3MOB B
OMOJIOTMUECKOM KpYyroBOpOTe BellecTB B mpupoje. KpyrosopoT yriepoma B
npupoae. duxcanus CO, B mporeccax (GoTo- W XeMOCHHTe3a. BriieneHue
YIJIEKUCIIOTHL TPU pachaje LEeJUIIoNo3bl U yrieBoopoaoB. KpyroBopor azora B
npupojie. AMMOHU(UKALKS 1 MUKPOOPTaHU3MBI, €€ BbI3biBatomiue. Hurpudukanus
U BBI3BIBAIOIIME €€ MUKPOOpPraHu3mbl. JleHutpuduxaius. MukpoOuonornueckas
¢ukcanus atmocepHoro azora. CBOOOJHOXKUBYILIKME a’pOOHBIE M aHAIPOOHBIE
azorukcaropel. MHUKpPOOHOE  OKHUCICHHE  CEphI U €¢ COCIUHCHUH
(OTOCHHTE3UPYIONTUMHI M XEMOCHHTE3UPYIONIMMH OakTepusMu. BoccTanoBneHue
Cynb(haTOB MUKPOOPTaHU3MaMH, €T0 MPUYMUHBI U 3HAUYCHUE.

KostokBuym 9. Tema: CrpykTypHbIE 7] (pyHKIHOHAJIBLHBIE
0COOCHHOCTHOAKTEPHAJIBLHOM KJIETKU: TeHeTHYeCKUe TPaHchopMauu.
Bonpocs! 1t MMCbMEHHOTO OTBETA!

['eHeTnyeckne peKOMOUHAIIMY Y OaKTEepHil: MEXaHU3M BKJIFOUYEHHUS T€HETHIECKOTO
MaTepuaia B 0akTepuaibHyI0 XpoMocoMy. TpaHchopmanus y 6akTepuii: mpupoaa
TpaHchopmupyromiero (akropa, MeEXaHW3M U 3HAYEHUE TpaHCHOpPMAIIHH.
Tpancnykuust y Oaktepuii. Hecnenuduueckas u cnenuduueckas TpaHCIYKITUS.
Konstoranusa y Oakrepuii. [Tonosoit ¢akrop (F- mmazmuna), ero jmokanuzaius B
OaKTepHaIbHON KIIETKE U CBOWMCTBA.

Kpurepuu onieHKH KOJIJI0KBHYMA:

- OLEHKa «OTJIUYHO» BBICTABISETCSA, €CIU CTYACHT JEMOHCTPUPYET
BCECTOPOHHEE, CUCTEMAaTHUECKOE U ITyOOKO€e 3HaHUE MaTepraa, yMeHue cBOOOTHO
BBITIOJHATh ~ MpPAaKTHUYECKWE  3aJaHusl ~ yMeeT  CBOOOJHO  JIOTHYECKH,
apTyMEHTHPOBAHHO, YETKO M C)XaTo W3JlaraTb OTBETHl Ha BOIMPOCHI C
UCTIOJIb30BaHUEM HAYYHON TEPMUHOJIOTUH;

- OIIEHKa «XOpOIIO0» BBICTABISAETCA, €CIU CTYIEHT MPOAEMOHCTPUPOBAI
XOpOLINE CUCTEMATUYECKUE 3HAHMS MaTepuana, OTBEThl COAEpPKAT HEKOTOPYIO
HETOYHOCTbh WJIM HE OTJIMYAIOTCS TIOJTHOTON M3JI0KEHUS;

- OLEHKa «YIOBJIETBOPHUTEIBHO» BBICTABIISAETCS, €CIU CTYICHT JaeT
HETIOJIHbIE OTBETHI Ha BOIIPOCHI, JOMYCKAaeT HETOYHOCTH B (POPMYJIMPOBKAX;

- OIIGHKAa «HEYJOBICTBOPUTEIHHO» BBICTABISETCA, €CIU CTYICHT He
HOJTOTOBWIJICS, HE OTBETWJ Ha BOIPOCHI WJIM OTBETHJI HEMpPaBUJIBHO; IMOKa3all
cia0ble 3HAHUA U JOIMYCTUI IpyObIe OMUOKU

OneHOYHbIE CpENCTBA JUISI HMHBAJIMIOB H JIUIl C OTPAHHYCHHBIMH
BO3MOXKHOCTSIMH ~ 3/I0POBBSI  BBIOMPAIOTCST C YYE€TOM WX HWHIAWBHIYaJTbHBIX
NCUX0(U3NIECKUX 0COOEHHOCTEH.



— TMpu HEOOXOIMMOCTH WHBAIMIAM M JHIAM C OTPaHUYEHHBIMH
BO3MOXKHOCTSIMU ~ 3[I0POBbSl  IIPEJIOCTABIIACTCS JOMOJHUTEIBHOE BpeMs JUid
HOJIFOTOBKU OTBETA;

— IpU TPOBEACHUM NPOLEAYPbl OLEHUBAHUS pPE3YJIbTaTOB OOydeHHUs
UHBAJIMJIOB M  JIMI C  OrPAHMYECHHBIMHM  BO3MOJXKHOCTSAMH  3JI0pOBBS
IpeyCMaTPUBAETCSl MCIOIb30BAaHUE TEXHUYECKUX CPEJCTB, HEOOXOAMMBIX UM B
CBSI3M C UX WHANBUAYATHHBIMU OCOOCHHOCTSIMH;

— TNpU  HEOOXOAUMOCTH il  OOyYaromuxcsi ¢  OrpaHUYCHHBIMU
BO3MOXKHOCTSIMU 3[I0POBbSl M HHBAJUAOB IpOLETypa OILCHUBAHUS pPE3yJIbTaTOB
00Oy4eHus M0 TUCIUIUINHE MOKET MPOBOJUTHCS B HECKOJIBKO ATAIOB.

[Ipouenypa oueHHBAaHHS pe3yIbTaTOB OOYYEHHsS] HHBAJIWIOB M JIAL[ C
OTPaHUYEHHBIMU  BO3MOXXHOCTSIMU ~ 3JI0pOBbS 10  JUCHUILIUHE  (MOIYJIIO)
npelycMaTpuBaeT MpeaocTaBieHue uHpopManuu B (popmax, aJanTUPOBAHHBIX K
OTPaHUYEHUSIM X 3[I0OPOBBS U BOCIIPUATHS HH(POPMAIIHH:

JUJis v1 ¢ HApYIICHUSIMH 3PEHUS:

— B IIeYaTHOU (popMe YBEJIMYEHHBIM MIPUPTOM,

— B (hopMe IIEKTPOHHOT'O TOKYMEHTA,

JIns1 v1 ¢ HapyIIEHUSIMU CITyXa:

— B reyatHou opme,

— B (hOpMe IEKTPOHHOIO TOKYMEHTA.

JUis Au1 ¢ HapyIIeHUMH OIIOPHO-JBUTATEIBHOTO arapara:

— B mIeyaTHo popme,

— B (popMe JIEKTPOHHOTO TIOKYMEHTA,

JlaHHBIN TIepedYeHb MOKET OBbITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT
KOHTHHI'€HTa 00yYaroUIXcs.

4.2 ®oHI OUEHOYHBIX CPeACTB /J IPOBeJCHHUS] MPOMEKYTOYHOM
aTTecTAlMu.

BOHpOCBl AJIA TIOATOTOBKH K 9K3aMEHY

1. Ilpeamer u 3amayu MHUKpPOOUOJIOTMH, €€ MECTO U POJb B COBPEMEHHOMN
ouosoruu. luddepenimanmss MUKpOOHOIOTHUYECKON HAYKH T10 LEJISIM U 00BbEeKTaM
uccienoBanusi. OCHOBHbIE pa3iesibl MUKPOOHOIOTUH.

2. 3agauyu MUKPOOHOJOTHYECKON HAYKH. 3HAaU€HHE MUKPOOHOIOTUH /JIs pa3BUTHUSA
(bU3UKO-XUMHUYECKOI OMOJIOTUH, MEAUIIUHBI M CEJILCKOTO XO3IHUCTBA.

3. OtkpbiTHE MHKPOOOB JIeBeHrykoM H pabOThl MEPBBIX HCCIEN0BaTENEH
MHUKpPOOPTaHU3MOB.

4. Jlyu Ilactep u ero 3HaueHue B pa3BUTUM MUKpoOHosioruu. Pemienue Bonpoca o
CaMO3apOKJICHUY KU3HU. Y YeHHE O OpOKEHUU.

5. Pab6ortsl IlacTepa nmo u3ydeHuto 6osie3Hel BUHA U nuBa. PaspaboTka [lactepom
HAyYHbIX MPUHLUIOB MPOPUIAKTUKA HWHOEKIIMOHHBIX 3200JI€BaHUI.



6. PoGept Kox m ero 3HaueHue B pa3BUTUU MUKPOOMOJIOTHUU. 3HaYE€HUE padbOT
P.Koxa ais pa3Butusi MUKpOOHOJIOTHYECKON TEXHUKH.

7. OcHOBHbIE  »Tambl  pa3BuTUsi  00mel  mMukpoOuonoruu.  PabGoTbl
C.H.Bunorpaackoro, M. beliepunka, B.JI. OwmensiHckOro ©  JApyrux
VCCIIEIOBATEIICH.

8. T'maBHble  HampaBieHHA  Pa3BUTHS ~ COBPEMEHHOM  MHKPOOHOJIOTHU:
buznoNOrNYecKoe, SKOJIOrHUECKOe, MOJIEKYIIPHO-T€HETHYECKOE.

9. TlonoxeHue MHUKPOOPraHU3MOB B KMBOM mnpupone. IlpokapuoTHeie u
DYKapUOTHBIE MUKPOOPTAHU3MBI; CXOACTBO U OCHOBHBIE PA3JIUYUSL.

10. OCHOBHBIE TPUHLMIBI TAKCOHOMHHU MPOKAPUOT U €€ MECTO B COBPEMEHHOMU
OMOJIOTMYECKON CHCTEMATUKE. DKOJIOT0-(hU3UOIONTHYECKast U (PriioreHeTuyecKas
CUCTEMATHUKA MMPOKAPHOT.

11. Pazmepsl u ¢popma GakTepranbHbIX KieToK. O01Ias XapakTepucTHKa CTPOCHUS
OaKTepHaAIIbHON KIICTKH.

12. Knerounast crteHka Oaktepuil. CTpoeHHE, XUMHUYECKHH COCTaB, (PyHKIIUU
KJIETOYHOM cTeHkHu. bakrtepuum 0e3 kierouHod creHku: L-popmbl OakTepuid,
MUKOIUIa3Mbl. CIIU3UCTBIE CIIOM, KAICYJbl U 4eXJibl y OakTepuil. IX xumuyeckui
COCTaB U 3HAYCHHUE.

13. Krytuku y  Oaktepuid  pasMepsl, ((opma, CTpOEHHE, UHUCIO U
B3aMMOpacnoiokeHne. MexaHusM JBUKEHUS KIyTUKOB. Bopcunku (pumbpun), nx
OTIUYMS U PYHKITUH.

14. [lurorutazmarruyeckas meMOpana. Ee xumuueckuii coctas, cTpoeHne, GyHKIIUU.
BHyTpukiieTouHble MEMOpPAHHbBIE CTPYKTYPHI Y OaKTEpHil U UX (QYHKLIHH.

15. Pubocombl OakTepuii, HUX CTPOCHHE, XHMHYECKUH COCTaB, (YHKIHUU.
Cyobequnuiibl pudbocoM. [Tomucomer.

16. OcobeHHOCTH CTPOEHUS AJIEPHBIX SKBUBAJIEHTOB y OakTepuil. bakrepuanbHas
XxpomMocoma U ee ctpoeHue. OTIn4us HYKJICOUA0B OaKTEpHUil OT siiep 3yKapHoT.
[Tmazmuasl. THCEpUMOHHBIE AJIEMEHTHI U TPAHCIIO30HBI.

17. Dunocnopsl u Apyrue nokosimuecs Gopmel 6akrepuii. CTpoeHHE SHAOCTIOP U
nporiecc ux GopMuUpoBaHUs. 3HAUYECHUE FHJIOCTIOP Y OAKTEpHil.

18. IIpu3naku 6akTepuil, yauTbiBaeMble Npu UX kiaccupuxanuu. [lonstue o Buae,
KyJbTYype U IITaMMe OaKTEpHA.

19. MonekyIapHO-T€HETUYECKUE METOBI UJEHTU(UKAUU OaxkTepuil.
YcraHoBIIeHHE BHIOBOM NPUHAMICKHOCTH MUKPOOPTaHU3MA.

20. Poct u pa3Butue 6akrepuit. Tumbl pa3MHOKEHUS.

21. Mexanu3m nuTanus y 0aktepuii. BHekieTouHoe nepeBapuBaHne MUTATEIbHBIX
BenlecTB. IIpOHMKHOBEHME MUTATENBHBIX BEUIECTB Yepe3 IUIa3MaTUYECKYIO
MeMOpaHy.



22. Tunbl OUTaHUA y MHUKPOOPTAHU3MOB. AyTOTpodsl U rerepoTpodbl. THUmb
ayrorpodnoro nutanus. Poto- u xemoayToTpodnl. OpranoTpodsl U JTUTOTPOPHI.
BoceMb crioco60B KU3HHU MPOKAPUOT.

23.Poct u pa3BuTME MUKpOOpraHuszMoB. llepuoguyeckoe © HENpepbIBHOE
KyJIbTHBUPOBaHUE. 3aKOHOMEPHOCTH POCTa YHUCTBIX KyJbTYp Oakrepuil mpu
NEPUOINYECKOM KyIbTUBHpOBaHUU. KpuBas pocra.

24. KynpTUBHpOBaHHE MUKpOOpraHu3MoB. HakonurensHble KyapTypbl. [IpuHOmn
AIIEKTUBHOCTU. YUCTBIE KYJIbTYpbl MUKPOOPTaHU3MOB.

25. UcTtounuku yriiepojia, HCIHojJb3yeMmble OakTepusmu. I[loHsiTHEe CBIpE B
MUKPOOHOJIOTUYECKON MPOMBIIIIEHHOCTH.

26. UcTOYHMKHA a30THOTO TMUTAaHUA Y MHUKpPOOpPraHu3MoB. DakTopbl pocTa.
[Tpororpodsl u aykcorpodsl. UcTounuku cepsl u Gpochopa.

27. OcHOBHBIE TUIIBI Cpell, MPUMEHSEMBIX B MUKpoOuoioruu. Pacnpeaenenue no
HA3HAYCHHIO, COCTaBy, KOHCHUCTEHUHU. OCHOBHbIE TpPeOOBaHUS K MHUTATEIbHBIM
cpeiam U IPUHIMUIIBI UX KOHCTPYUPOBaHUS

28. 3aKOHOMEPHOCTH  pOCTA  YHUCTBIX  KYJIbTYp MHUKPOOPTraHM3MOB  IpH
MEePUOJIMYECKOM KyJIbTUBUpOBaHUU. KpuBas pocrta nepuoOIUYECKON KYJIbTYpHI,
OCOOCHHOCTH OTJEIBHBIX (a3.

29. Bnustnue BHenmHUX (pakTopoB (Temneparypa, pH u ap.) Ha )KU3HEACATEIHHOCTD
OakTepuil.

30. Briussaue TemmepaTypbl Ha pocT Oaktepwii. lcmonb3oBaHUE BBICOKHX
TEMIIepaTyp Ul CTepuiIn3auni. MeToibl CTEpUIIN3ALIHH.

31. [lacrepuzaumst u  TuHAanu3auus. llpumeHeHme B MeAMIMHE U
MPOMBIIUIEHHOCTH.

32. DHepreTudyeckuii OOMeH y OakTepuiliT U €ro CBs3b C KOHCTPYKTHBHBIM.
OCHOBHBIE 3TaIbl PACIIEIIIICHUS YTIEBOIOB.

33. OtHomeHrne MUKPoOOB K KuCiIopoy. [IyTu momydeHus: 3Hepruu B aHadpOOHBIX
1 adPOOHBIX YCIOBHUSX.

34. AnaspoOHoe pacmieruienne yrieBojoB. CyOcrpatHoe (ochopunmpoBanue.
[Tyts DMOnena-Metieproda u gpyrue HadaIbHBIE MyTH aHA3POOHOTO PaCHIEIIIICHUS
yIJeBOJIOB. DHeprerudeckas A(QPEKTUBHOCTh aHA’pOOHOr0  pacIIeIICHUs
TJIFOKO3BI.

35. Ilonsitue o OpoxeHusix. KoHeuHble mnpoaykTel. Buasl  OpoxeHui.
MacisiHOKHUCI0€ U IPOITMOHOBOKHUCIIOE OPOKEHUSI.

36. 'omodepMeHTaTHBHOE U reTepodepMeHTaTUBHOE OpokeHus. X Bo3OyauTeny.
[IpakTHueckoe MpUMEHEHNE.

37. AspobHoe pacuieryieHue MUPOBUHOTPAAHON KUCIOTHI. UK TpukapOOHOBBIX
KHCJIOT, TIEPEHOC DJIEKTPOHOB W OKHUCIUTENbHOE (ochopuivpoBanue. Boixon
SHEPrUuu Mpu a’3poOOHOM PACUICTVIEHUH YIJIEBOJIOB.



38. AspoOHoe u aHa’poOHOE AbIXaHWE Yy MPOKapuOT. Bupl aHaspoOHOTO IbIXaHuUs
U €ro 3HaYEHUE.

39. ®ororpodubie OakTepuu M uUX (HOTOCHUHTETHUUYECKHM ammapar. MexaHusm
0akTepuanbHOro potocuHTeza. OTiMuus GoToCUHTE3a OAKTEPU U PACTEHUM.

40. ®oTOCUHTE3UPYIOUINE 3€JICHbIE U MypPHOypHbIE CEpHbIE OakTepuu, uX
xapaktepucTika. OcoOEHHOCTH CTPOCHHUSI, IUTOIIA3MATHYECKHUE BKIFOUSHHSI CEPBI,
UX POJIb.

41. ®OTOCUHTE3UPYIOIINE MypPIypHBbIE HECEpHbIE OaKTEepHH, UX XapaKTEPUCTHUKA.
JoHopsl Bogopoaa y (POTOCUHTE3UPYIOIIUX HECEPHBIX OAKTEPUIA.

42. dunym "llmanobakrepuun". CTpoeHHE HX KJIETOK MU TOJOKEHHE B CHUCTEME
opranu3MoB. OcoOeHHOCTU (POTOCHHTE3a Yy ITUaHOOAKTEPUA.

43. Xemocuntesupytomue Oaktepun. WX oCHOBHBIE Tpynmbel. MexaHusm
xemocuHTe3a. Pabotel C.H.BuHOrpajnckoro mo M3y4eHHI0 XeMOCHHTE3UPYIOIINX
OaxkTepuil.

44. Hurpudummpytonme Oakrtepuu. Pabotrer C.H.Bunorpaackoro mo wux
BBIJICTICHUIO. 3HAYCHUE HUTPUDHUKAIIH.

45. XeMOCHHTE3UpYIOIINe CEepHbIe U THOHOBBIE OakTepuu. VX pons B mpupoje u
MEXaHU3M XEMOCHHTE3a.

46. Kenesobakrepun. OCHOBHBIE TpeACTaBUTENM Tpynmbl. UYexonbuaTbie
Ooakrepun. Pabotet C.H.Bunorpaackoro u H.I'.Xonomnoro mo wu3y4eHHIO
Keae300aKTepuit.

47. OcHoBHble Tpynnbl TreTepoTpodubix Oaktepmit.  Crnmpoxetbl. CTpoeHue
CIUPOXET W WX OTIWYUS OT JApyrux Oakrepuii. OCHOBHBIC MPEICTABUTEINH.
CrnirpasibHbIE U U30THYTHIE OAKTEPUH.

48. ®unym  "lIporeobakTepus" KaKk  HauOoyiee  M3y4Y€HHas  Tpynna
MUKpOOpraHu3mMoB. CemencTBa SHTEPOOAKTEpUi, IICEBJOMOHA]T , BAOPUOHOB.

49. Ounym "OupmukyThl". XapakTepucTHKa CTadUIOKOKKOB U OAIUILIL.

50. OcHOBHBIE TPYyHNBI TeTEPOTPOPHBIX OaKTepuil. AKTHHOMHIICTHI U CXOJIHBIE
cauMu Oaktepun. CTpoeHHE KJIETOK U CIOCOOBI pa3MHOXKEHHSI aKTHHOOAKTEPUIA.
[IpakTueckoe 3HaueHUE.

51. Pukkercun W xjamMuauud - ocobas rpynmna MUKpoOoB-mapa3uToB. [luki
Pa3MHOXKEHUS.

52. MukpoOHOE pa3loKeHHe Kpaxmaja, TEeKTMHa W JpYruxX YIJIEBOJIOB.
[IpakTHdeckoe 3HaYEHHUE MPOLIECCOB.

53. AspoObHOe W aHa’pOOHOE Pa3JIoKEHHE MHUKPOOPTaHU3MAaMHU  KJICTYATKU
(memrono3sl). Bo3oyautenu nporieccoB. CKob3sIMe OaKTEpHH.

54. Posib MUKPOOPTaHKW3MOB B OMOJIOTUYECKOM KPYTOBOPOTE BEILIECTB B MIPUPOJIE.



55. KpyroBopot yraepona B mpupone. @ukcanus CO2 B mporeccax (oro- u
XeMOCHHTe3a. BblfelieHne yrileKUCiIOoThl TpH  pacraje LEJUIIOJIO3b U
yTIE€BOJOPOIOB.

56. Kpyroeopor a3zotra B mnpupoje. AMMOHU(DUKAIUS U MUKPOOPTaHU3MBI, €€
BBI3bIBAIOIIHE.

57. Hutpudukauuss u BbI3bIBaOIIME €€ MuKpoopranusmbel. PabGotst C.H.
Bunorpazackoro 1o BbIIel€HNUI0 HUTpUPHUKATOPOB. [eHnuTpudukamnus

58. Mukpobuonoruueckas ¢ukcauus atmMocepHoro azora. CBOOOIHOKHUBYIIUE
a’poOHbIe U aHadpOOHBIE a30TdUKcaTOphl. POk B mpupoe.

59. KnyOeHbKOBbIE OakTepuu, HUX XapaKTePUCTHKA, B3aUMOOTHOILIECHUS C
pacTeHusIMU. Y JOOpEHUsI Ha OCHOBE a30T(PUKCUPYIOIINX MUKPOOPTAaHU3MOB.

60. MuKpoOHOE OKHCIIEHHE Cepbl U €€ COeAMHEHHH (OTOCUHTE3UPYIOUIUMHU U
XEMOCHUHTE3UPYIOIUMHU OaKTEPUSIMHU.

61. BoccranoBienue cyiab(haToB MUKPOOPTaHU3MAMHU, €T0 MPUYUHBI U 3HAYCHHE.
KpyroBoport cepsl B ipupo/e.

62. 'eneTnueckue pexkoMOMHAIMUM y Oakrtepuid. MexaHU3M  BKJIIOYEHUS
TEeHETUYECKOTO MaTepraia B OaKTepruaIbHyI0 XPOMOCOMY.

63. Tpanchopmammst 'y  OakTepHil. Oneitel  'puddurca. IIpupona
Tpanchopmupytomero (QGakropa W MEXaHU3M TpaHchopmaIuu. 3HayeHue
TpaHchOpMaIIHH.

64. Tpancnykuus y 6akrepuii. Hecnenmduueckas u cneruduyeckas TpaHCTYKITHS.
65. Konstoranus y 6akrepuii. [Tonosoit daktop (F- mnasmmuna), ero iokanuzamus B
OakTepualbHON KIIETKE U CBOWCTBA.

Kputepun oneHkn 3K3aMeHa:

BricTaBieHue OlleHOK Ha 3K3aMEeHEe OCYIIECTBIISIETCS HA OCHOBE MPUHITUIIOB
OOBEKTUBHOCTH, CIIPaBEJIMBOCTH, BCECTOPOHHETO aHalu3a YpOBHS 3HAHUU
CTYJICHTOB.

[Ipu BbICTaBIEHUYU OIIEHKHU 3K3aMEHATOP YUYUTHIBAECT:
* 3HaHWE (PAKTUYECKOr0 MaTepuajga IO TporpaMMe, B TOM YMHCIIE, 3HAHUE
00s13aTeIHbHOM JTUTEPATYPHI, COBPEMEHHBIX MyOJUKAIMI 1O TporpaMmme Kypca, a
TaKX€ UCTOPUU HAYKU;
* CTENEeHb aKTUBHOCTHU CTYJEHTA Ha CEMUHAPCKUX 3aHATUSIX;
*  JIOTHKY, CTPYKTYpPY, CTHJIb OTBETA; KYJbTYPYy PE€UU, MAHEPY OOIICHUS;
* TOTOBHOCTh K JUCKYCCHHM, apryMEHTUPOBAaHHOCTb OTBETA; YPOBEHb
CaMOCTOSITEIIbHOTO MBIILJICHUS; YMEHUE MIPUIIOKHUTH TEOPHIO K MPAKTHUKE.

OueHka «OTIIMYHOY.
OlnieHKa «OTJIMYHO» CTABUTCS CTYACHTY, OTBET KOTOPOTO COJAEPIKUT:
* TIyOOKO€ 3HAaHWE MPOTPAMMHOI0 MaTepuasa, a TAK)Ke OCHOBHOTO COJIepKaHUs
Y HOBAIIM# JICKIIMOHHOTO Kypca M0 CPAaBHEHUIO C YUeOHON JTUTEpaTypOu;
* 3HAHUE KOHIENTYaJlbHO-MOHSATUMHOIO afnmnapara BCero Kypca;
* 3HaHHWE MOHOTpadUUECKON JTUTEPATYPHI IO KYpCY,



a TaK)Ke CBUJIETENIbCTBYET O CIIOCOOHOCTH:
*  CaMOCTOATEJIbHO KPUTUYECKH OLIEHUBATh OCHOBHBIE MOJIOKEHUS KypCa;
*  YBS3bIBATh TEOPUIO C MPAKTUKOM.
OneHKa «OTJIMYHO» HE CTaBUTCA B CIydasX OTCYTCTBUSI AKTHMBHOTO Y4acTus
CTyJIeHTa B y4eOHOUW paboTe Ha 3aHATHSIX, a TAaKXKE HEMPaBUIHHBIX OTBETOB Ha
JIOTIOJIHUTENIbHBIE BOMPOCHI TPENOaBaTEII.
O11eHKa «XOpOLIo».
OueHKa «XOpoIl0» CTABUTCS CTYJIEHTY, OTBET KOTOPOI'O CBUIETEILCTBYET:
* 0 IOJIHOM 3HAHWU MaTepHaa 1Mo MNporpaMme;
* 0 3HAaHWM PEKOMEH]IOBAHHOW JINTEPATYPHI,
* a TakkKe COJEpPXKUT B LEJIOM IMPaBUIBHOE, HO HE BCErJga TOYHOE W
apryMEHTHUPOBAHHOE U3JI0KEHUE MaTepralia.
OueHka «XOpOIIO» HE CTABUTCA B CIydae OTCYTCTBUSI Y CTYJIEHTa NMOHUMAaHUs
U3JIaraeMoro OTBETA.
OueHkKa «yIOBIETBOPUTEIBHO.

OueHka «yI0BJIETBOPUTEIIBHOY» CTABUTCS CTYAEHTY, OTBET KOTOPOT'O COJIEPHKUT:
* IIOBEPXHOCTHBIE 3HAHUS BAKHEHIIMX pPa3[esioB MNPOrpaMMbl U COAEPKAHUS
JIEKLIMOHHOTO KYypca;
* 3aTpyJHEHHS C UCIOJb30BAaHMEM HAYYHO-TIOHSATUHWHOrO  amnmapara U
TEPMUHOJIOTHH KypCa;
* CTpPEMJICHUE JIOTUYECKH YETKO MOCTPOUTH OTBET, a TAKXKE CBUJICTEIILCTBYET O
BO3MOYXHOCTH MOCTEAYIOIIET0 O0yUEHHUS.

OueHka «HEeyIOBJIETBOPUTEIBHO.

OueHka «HEYIOBIETBOPUTEIBHO»  CTABUTCS  CTYACHTY, HMEIOLIEMY
CYIIIECTBEHHBIC MPOOEIIBI B 3HAHWM OCHOBHOTO MaTepuaja Mo mporpamMme, a Takke
JOMYCTUBIIEMY MPUHIUIHATBHBIE OIIMOKY MPU U3TI0KEHUN MaTepuala.

OueHouHble CpeACTBAa JUIsi HWHBAJIWJIOB W JIMIl C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 37IOPOBBSl  BBIOMpAIOTCS C Y4YETOM WX HWHAWBHIYaJIbHBIX
cUX0(U3NIECKUX 0COOCHHOCTEH.

— TMpUd HEOOXOIMMOCTH WHBAIMIAM M JHIAM C OTPaHUYECHHBIMH
BO3MOXKHOCTSIMH ~ 37IOPOBBSl  TIPEIOCTABIISACTCS JOMOJHUTEIBHOE BpeMs Uid
MOJIFOTOBKU OTBETA HA IK3aMEHE;

— TMpU TPOBEACHUH TMPOLEAYPHl OLEHUBAHUS PE3YJIbTaTOB OOYy4YCHUS
WHBAJIMIOB M  JIMIl C  OrPAHUYCHHBIMH  BO3MOXKHOCTAMH  3JI0POBBSA
IpeyCMaTPUBACTCSl MCTOIh30BAHUE TEXHUYECKHX CPEICTB, HEOOXOAMMBIX UM B
CBSI3M C UX MHIUBUIYaJIbHBIMA OCOOCHHOCTSIMU;

— TpH  HEOOXOAMMOCTH I OOYyJaromMXCsi C  OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU 37IOPOBbSI M WHBAIUIOB MPOIEIypa OICHUBAHUS DPE3yIbTaTOB
00y4YeHHs 10 TUCITUTUINHE MOYKET MPOBOIUTHCS B HECKOJIBKO ATAIOB.

[Ipouienypa OlLIEHWBAaHUSA pE3YJNbTaTOB OOYYCHHUS WHBAIWIOB M IIUI[ C
OTPAaHMYEHHBIMA  BO3MOXHOCTSIMU ~ 3/I0POBbS 10  JUCIHHIUIUHE  (MOIYJIIO)
npelycMaTpuBaeT MpeaocTaBieHne uHpopManuu B (popmax, aJlanTUPOBAHHBIX K
OTPaHUYCHUSM UX 370POBbS U BOCIIPUATHUS HH(DOPMAITUH:

JUist Ut ¢ HApYIIIEHUSIMU 3PEHUS:

— B IIle4aTHOU (popMe yBeIMUEHHBIM TIpU(TOM,



— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

Jis vI ¢ HapyIICHUSIMH CTyXa:

— B Ie4aTHOU popme,

— B hopMe DIIEKTPOHHOTO JTOKYMEHTA.

JUJis W11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIHLHOTO arapara:

— B Ie4YaTHOU popme,

— B hopMe DIIEKTPOHHOTO JTOKYMEHTA.

JlaHHBIA TIepeYeHh MOXET OBbITh KOHKPETHU3UPOBAH B 3aBHCHUMOCTH OT
KOHTHUHTEHTA 00y4YarOIInXCs.

5. IlepeyeHb OCHOBHOW M [IONOJHUTEJBHON Y4eOHOW JHMTepaTyphbl,
HEeO0X0AMMOi1 1151 0CBOCHUS] TUCUMILTHHBI (MOIYJIA).
5.1 OcHoBHasi TUTEpPaTypa:

1. Herpycos, A. 1. Mukpo6Ouosiorus: Teopust U npaktuka B 2 4. Yacts 1 : yueOHuK
st 6akanaBpuata u maructparypel / A. U. Herpycos, 1. b. KotoBa. — M. :
M3narensctBo IOpaiit, 2017. — 333 c¢. — (Cepus : bakamaBp u Marucrtp.
AkanemMu4ecKuit Kypc). — ISBN 978-5-534-03805-7.https://biblio-
online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF

2. Herpycos, A. 1. Mukpo6uosnorusi: Teopus ¥ npaktuka B 2 4. YacTp 2 : yueOHUK
s OakanaBpuara u maructpatypsl / A. . Herpycos, U. b. KotoBa. — M. :
M3parensctBo IOpaiit, 2017. — 312 c. — (Cepus : bakamaBp u Maructp.
AkaneMudeckuii  Kypc). — ISBN 978-5-534-03806-4.https://biblio-
online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

3. EmueB, BceBomon TuxonoBuu.MukpobOuonorus [Tekcr] : y4eOHWK s
0akanaBpoB : y4eOHUK Ji CTYJE€HTOB BY30B, OOYYaIOLIMXCS MO HAMPaBJICHUAM U
CIIeMATBHOCTAM arpoHoMuueckoro oopazosanusi / B. T. Emues, E. H. Mumryctus.
- 8- u3n., uchp. u jgomn. - Mocksa : FOpaiit, 2014. - 445 c. : un. - (bakanasp.
Yray6nennsii kypce). - bubmuorp.: c. 427. - ISBN 9785991630191 : 596.42.

JInsi OCBOEHMSI NHUCHMIUIMHBI WHBAIWAAMU M JUUAMH C OrPaHUYEHHBIMU
BO3MOKHOCTSIMHU 30POBbSI UMEIOTCSA U3JIaHUSI B DJIEKTPOHHOM BUJE B 3JIEKTPOHHO-
OoubmoTeuHbIx cucteMax «Jlaub» u «tOpait».

5.2 JlonotHMTeIbHASL JIATEpATypa:

1. UBmmna, Upuna bopucosHa. bonpmioi npaktukym "Mukpobuonorna" [Teker] :
yauebHoe mocobue s ctyneHToB By3oB / WM. b. Bmuna. - 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 ; MunHucTtepcTBO oOpa3zoBaHusi W Hayku Poccuiickori denepanuu,
denepanpHOe TOCYIApCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEXKICHUE
BBICILIETO TpodeccuoHanbHOro obpazoBanHusi «TamMOOBCKHMI TOCyAapCTBEHHBIN
TeXHUYECKUU yHuUBepcuteT». - TamboB : M3natensctBo ®I'BOY BIIO «TI'TY»,


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

2015. - 82 c. : ni. - bubmn. B kH. - ISBN 978-5-8265-1431-3 ; To e [DAeKTpOHHBIN
pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=445121 (29.03.2017).

3. Dxonorust MUKpoopraHu3MoB [TekcT] : yueOHuK 111 6akanaBpoB : Y4eOHUK st
CTYJCHTOB YHUBEPCHUTETOB, oOyuarommuxcs 1o crenuansHoctd 012400
"MuxkpoOuonorusa" u ApyruM ouonoruueckum cneruansaocTsM / [A. U. Herpycos,
E. A. boru-Ocmomnosckas, B. M. I'opnerko 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. - bubmmorp. B konume rmas. - ISBN
9785991627344 : 266.75.

4. CoBpemennas mukpoouosiorus. [Ipokapuotst : [yueoHOe mocodue] : B2 1. T.
1 / mon pen. . Jlenrenepa, I'. Jlpeca, I'. Illnerens ; nep. ¢ anr. M. A. Bepra u ap.
nox pea. A. . HerpycoBa u T. C. Mnbunoli ; [C. Anxea u 1p.]. - M. : Mup, 2005. -
654 c., [8] n. wi. - (JIyumuii 3apyOexHbIN y4eOHUK). - bubimorp. 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'. pesca, I'. [llnerens ; nep. ¢ anri. 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. - (Jlydmwmii 3apyOexHbI y4eOHUK). -
bubmuorp. B konne rnas. - ISBN 50300370X. - ISBN 5030037063. - ISBN
3131084111.

5.3. llepnoanyeckne U31aHNus:

No [lepnonny Mecto
B HOCTb 3a Kakue TroAbl | XpaHEH
n/ | HazBanue uzganus
I BbIXOJa (B | XpaHUTCSA usi
roJ)
1 | MukpoOuomorus 6 1944-2016 93
. 1956-1983,
2 | Bectnuk MI'Y. Cepusi: buonorus 4 1987-2016 u3
4 Knununueckas u nabopatopHast 12 2001-2016 s
JTMAarHOCTHKA
5 | Muxkonorus 1 GUTONATONOTHS 6 2001-2016 q3
6 | MukpoOnoioruyeckuit >xypHai 6 1987-2016 3
7 | MonekynsipHast Ouoaorus 6 1978-2016 93
8 | buorexHonorus 6 1996-2016 93
g |Hspecrita PAH Coput: | 1936, 1944-2013 | u/3
buonornueckas
10 [Ipuknannas OMOXUMUS | 1968-2016 s
MUKPOOHOJIOTHS
buonorus. PedepatuBHbiii KypHAI.
11 BUHITH 19702013 3an P2K




6. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHUKAINIMOHHOH CEeTH
«HTepHET», HEOOXOIUMBIX JJI5l OCBOECHHS TUCHUILINHBI (MOIYJIs).
1. www.kubsu.ru - odunuanensiii caiit Ky0GaHCkoro rocyaapCTBEHHOIO

YHUBEPCUTETA;
2. http://www.biorosinfo.ru/ - odunmanbHbeIil calT 00IIEeCTBa OMOTEXHOJIOTOB

Poccun umenun FO.A. OBUMHHUKOBA

3. http://www.cbio.ru/ - uaTepHET-XKypHan "Kommepueckas Ouorexaomorus';

4. http://www.genetika.ru/journal/ -  oduIMaTBHBI  CaWT  JKypHaJa
"buorexnomorus'";
5. http://www.ibp-ran.ru/main.php - oQuIHAIBbHBIA CaUT HUHCTUTYTA

OHMOIOTHYECKOT0 MPUOOPOCTPOCHHUS C OTBITHBIM ITpon3BoacTBOM PAH;
6. http://www.genetika.ru/ - obunmansabii caiit ®I'YII ['ocynapcTBeHHBINM

HAYYHO-HCCJIEIOBATEIbCKOTO HMHCTUTYTA F€HETHKU U CEJEKIMH MPOMBIIUICHHBIX
MUKpoopraiu3mMoB (Mockaa)

7. DnexkTpoHHas oubnuoTeuHas cucrema eLIBRARY.RU
(http://www.elibrary.ru)
8. DnexTpoHHas oubmuoTeuHas cucrema U3/1aTeNNbCTBA "Jlanp"

http://e.lanbook.com

7. MeToanyeckue YKazaHusi JIs OOyYAIOIIUXCHA IO OCBOEHHUIO
AUCIHHUIIMHBI .

Jleknusna:

PaGora Ha JnekuuuM SBISETCS OYEHb BAXKHBIM BHUJIOM CTYJIEHUYECKOU
JEATEIIbHOCTH I U3YUYEHUS JUCIUILUIMHBL, T.K. HAa JICKIIUA TIPOUCXOIUT HE TOJIBKO
COOOIIICHNE HOBBIX 3HAHHWM, HO M CHCTEMATH3aIlus U 00O0OIEHNE HAKOIIJICHHBIX
3HaHW#, (OpPMHUpPOBaHME HA WX OCHOBE WJCHHBIX B3IVISIIOB, YOEKICHHI,
MHUPOBO33pPEHUS, PA3BUTUE IMO3HABATEIBHBIX U TPO(HECCHOHATBHBIX HHTEPECOB.
JlexTop OpHEHTHPYET CTYACHTOB B yueOHOM maTepuanie. KpaTkue 3amucu JeKuui
(KOHCIIEKTUPOBAHHUE) IOMOTAET YCBOUTh MAaTepHAlL.

Hanncanue KOHCHEKTa JIEKIUH: KpaTKO, CXEMaTU4YHO, MOCJIEI0BATEIBHO
(UKCUPOBATh OCHOBHBIE TIOJIOKEHHSI, BBIBOABI, (POPMYIHPOBKH, OOOOIICHMUS;
MOMeYaTh BaXKHBIE MBICIH, BBIJICTISATH KJIIOUEBBIE CJI0BA, TPMUHBL. KOHCIIEKT myuiiie
noApa3feisTh Ha MYHKTHI, maparpadbl, coOJ0aass KpacHYK  CTPOKY.
[IpuHIMOMATBHBIE MeCTa, OmpeaenaeHus, Q(OpMyJbl CJIEAYeT COMPOBOXKIATH
3aMEUaHUSAMH: «BaXKHO», «0CO00 BaXHO», «XOPOIIO 3allOMHHUTH» W T.II. WU
NOJYEpKUBaTh KpacHOW pyukoH. llenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO
CHUMBOJIMKY, COKpPAlIE€HUs CJIOB, YTO IO3BOJIUT CKOHUEHTPUPOBATh BHUMAaHUE Ha
BAXKHBIX CBeJeHUAX. [IpociymmBane U 3anuch JICKUUA MOKHO MPOU3BOAUTH MPHU
MOMOIIIA COBPEMEHHBIX yCTPOUCTB (IMKTOPOH, HOYTOYK, HETOYK | T.11.). Paboras
HaJ] KOHCIIEKTOM JICKIIU, BCET/Ia CJIeIyeT UCII0JIb30BaTh HE TOJIbKO YUeOHUK, HO U
Ty JUTEpPaTypy, KOTOPYIO IOMOJHHUTEIBHO PEKOMEHIOBAN JIEKTOP, B TOM YHCIIE
NEePUOANYECKHE HU3IaHUs COOTBETCTBYIOIIEH HarpaBiieHHOCTH. [lo pe3ynbTaTam
pabOThI C KOHCIIEKTOM JICKIUU ClieayeT 0003HAYUTh BOMPOCHI, TEPMHUHBI, MaTepHUall,


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

KOTOPBIM BBI3BIBAET TPYAHOCTH, TOMETUTh M TMONBITAThCS HAWUTU OTBET B
pekoMentyemoit nurepatype. Eciam camocTosdTensHo He yaaercs pa3zoOpaThecs B
MaTtepuaie, HeoOXoauMo chOpMyYIUPOBATh BOMPOC U 3a/laTh MPEMNOJAaBATEN0 Ha
KOHCYJIbTAIIMKM, HAa MPAKTUYECKOM 3aHSTUU, HAa OOUIEHUU B KOHTAKTHBIC YaChl.
JlekuMOHHBIN MaTepuan sBIseTCs 0a30BbIM, C KOTOPOrO HEOOXOJUMO HayaTh
OCBOEHHME COOTBETCTBYIOLIETO pa3/eia uiv TeMbl. [111aH moAroTOBKY K JIEKIIUH:

. 03HAKOMMTBCS C TEMOM JIEKIIUHU

. 03HAKOMUTHCS € MPEATI0KEHHBIMU BOIIPOCAMU
. V3YYHUTh COOTBETCTBYIOIIUN MaTepUal

. O03HAKOMMTBCS C JIUTEPATYPOH 10 TEME

JlaGopaTopHbie padoThI
B mpomecce moarotoBku K - JabopatopHoi  paboTe  HEOOXOIMMO

O03HAaKOMUTbCS ¢ paboyeil mporpaMmMoil AMCHMIUIMHBIL, TEMaMU U IUIaHAMU
7a00paTOPHBIX 3aHATUM, yJIemsiss 0co00e BHUMAHUE IEJISIM U 3a/1auaM, CTPYKTYpe U
COJIEPKAHUIO JUCIUIUIMHBI, MPOBECTU aHAJIM3 OCHOBHOW Yy4eOHOU IuTEpaTyphl,
mocJje 4ero padborarh C PEKOMEHJIOBAHHOM JOIMOJHUTENbHON jauTepaTypoi. [Ipu
YCTHOM BBICTYTUICHHH 110 KOHTPOJIBHBIM BOIIPOCAM JTaO0OPATOPHOTO 3aHITHS HYKHO
u3jaratb (HE YWTaTh) MaTepuaja BBICTYIUICHHUS CcBoOogHO. Heobxomumo
KOHILIEHTPUPOBATh CBOE€ BHUMAHHWE Ha TOM, YTO BBICTYIUIEHHE OOpaIlEHO K
ayJIMTOPHH, a HE K TIPETOIaBaTEeIIO0, T.K. 3TO 3HAYUMbIN aCTIEKT MPOo(heCCHOHATBHBIX
koMmrieTeHmid. [lo okoHYaHWM JA0OPATOPHOTO 3aHATHS CIEAYyeT TOBTOPUTH
BBIBO/IbI, CKOHCTPYMPOBAHHBIE B XOJI€ YCTHOTO OMpOCa, MPOCIEAUB JOTHUKY HX
MOCTPOCHUS, OTMETUB TMOJIOKEHHUS, JeKalIUe B UX OCHOBE. J[Jisl ATOro B Te€UeHUeE
ompoca JAPYrux Yyyalluxcsi cleayeT JefaTh MOMETKH. bornee Toro, B ciyuae
HETOYHOCTEH © (WJIM) HEMOHMMAaHWS KakKoro-TuOOo BOMpoca MPOUICHHOTO
MaTepuana cieayer oOpaTUThCs K MpernoAaBaTeto A MOIyYeHUs: HeoOX0aAuMOn
KOHCYJIbTAllUM U Pa3bsiCHEHUs BO3HHUKIIEH cuTyauud. (CxemMa NOATOTOBKH K
Ja00paTOpPHBIM paboTam:

® 03HAKOMHTHCS C TEMOM, IIEIBI0 U 3a1adaMu PaOOTHI

® PacCMOTPETh MPEITIOKEHHBIE BOITPOCHI

® U3Y4YuTh JIEKUMOHHBIM MaTepuan, OCHOBHYIO U JOMOJHUTEIbHYIO
JUTEPATYPY
03HAKOMHUTHCS C TPAKTUYECKUMHU 3aIaHUSIMU M XOJIOM MX BBITIOJIHEHHUSI
03HAKOMHUTHCS C 000PYIOBAHUEM 3aHSATHUS
BBITIOJIHUTH 3aJ]aHUSI B COOTBETCTBUU C XOJ0M PaOOThI
MUCbMEHHO O(POPMUTH BHITIOJIHEHHYIO padoTy
MOJIBECTH UTOT U CJIeJaTh CTPYKTYPUPOBAHHbBIE BBIBOIbI

CamocrosiTesibHasi padoTa

CamocTosTenbHas paboTa CTyIEeHTOB TUCIUIUIMHE OCYIIECTBISETCS C LENbIO
yrayOleHus, pacIIMpeHusi, CHUCTEeMAaTHU3allud M 3aKPEIUICHUS TOJY4YEeHHbIX
TEOPETUYECKUX 3HAHUHM, POPMUPOBAHUS YMEHUN UCTOIB30BaTh TOKYMEHTALUIO U
CHEIUAIbHYIO JIMTEPATypy, pa3BUTHA TO3HABATENbHBIX CHOCOOHOCTEH U



aKTUBHOCTH, a TaKke (QOPMHUPOBAHUS  CAMOCTOSITENILHOTO  MBIIICHUS,
CIIOCOOHOCTEN K CaMOpa3BUTHIO, CaMOCOBEPLIEHCTBOBAHUIO M CaMOpealn3alyi,
pPa3BUTHS MCCIIENOBATENbCKUX yMEHUMU. [lepen BpINMOIHEHHMEM CaMOCTOSATEIBHOU
padboThl HEOOXOMMO YETKO IOHUMATD LEJIN U 3aa4u pa0dO0Thl, CPOKH BBIIIOJHEHMS,
OpUEHTHUPOBOUYHBIM 00BEM, OCHOBHBIE TpEeOOBaHUS K pe3yabTaraM padoThl,
KpUTEpUU OLICHKM. Bo BpeMs BBINOJHEHHS CAMOCTOATEIbHOW  pPabOThI
IIPENOJABATENb MOXKET IPOBOJAUTH KOHCYyJbTanMu. KOHTpOJIb pe3ysbTaToB
CaMOCTOSITENIbHON pabOThl CTYACHTOB MOXET OCYIIECTBISATHCS B IMHUCHMEHHOM,
YCTHOM WM CMEHmIaHHOW (opme, ¢ MPEICTaBICHHEM TMPOIYyKTa TBOPUYECKOU
JeSITEIbHOCTH CTyIeHTa. B kauecTBe popM 1 METOI0OB 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 SIBISIOTCS:
YPOBEHb OCBOEHMS CTYJEHTOM y4eOHOro Marepuajna; YMEHUs CTyAEHTa
UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUSA IPHU BBINOJHEHUM WHAMBUAYAJIbHBIX
3aJ1aHui; c(pOPMHUPOBAHHOCTH 001LIEyUYE€OHBIX YMEHHI; 000CHOBAaHHOCTb U YETKOCTh
U3JI0’)KEHUsI OTBETa; O(QOpPMIIEHHE MaTepuala B COOTBETCTBUU C TPEOOBAHUSMH.
[InaH noAroTOBKHU:

® K3y4YUTb COOTBETCTBYIOIIUH JEKIIMOHHBIMN MaTEpHUa

® H3y4YUTb OCHOBHYIO JIUTEPATYPY IO TEME

® U3Y4YUTh JAOINOJIHUTENIBHYIO JIUTEPATYPy 110 TEME

e O0(QOpMUTH BBIIOJHEHHYIO pabdOTy IMCBMEHHO WJIH B BHUJE

[IPE3EHTALMU B 3aBUCUMOCTH OT 3a/1aHHUsI
® CleNaTh CTPYKTYPHUPOBAHHBIEC BBIBOJIBI.

IHoaroroBka K 3K3aMeHy

[Ipy moAroToBKE K 3K3aMEHYy HEOOXOJUMO OpPUEHTHPOBATHCS Ha
KOHCIEKTBI JIEKIIMH, padouyro porpaMMy JUCLUILIMHBL, HOPMATUBHYIO, Y4EOHYIO
Y PEKOMEHyeEMYIO JIuTepaTypy. OCHOBHOE B IIOATOTOBKE K CAA4e IK3aMEHa - ITO
IOBTOPEHHE BCEro MaTrepuasia AUCLUILUIMHBI, 10 KOTOPOMY HEOOXOAMMO C/1aBaTh
sk3aMeH. [Ipu moAroToBKE K caade SK3aMeHa BeCchb 00beM palboThl HYKHO
pacmpenensaTb paBHOMEpPHO IO  JHAM, OTBEICHHBIM JUI  IOATOTOBKH,
KOHTPOJIMPOBAaTh KaXXIbI JIeHb BBINOJIHEHHE HaMedeHHOW paboTel. B mepuon
NOJATOTOBKM K SK3aMEHY CTYJEHT BHOBb 0O0pamiaerci K YxXe H3yYeHHOMY
(mpoiinenHomy) yuyeOHoMy martepuaiy. [loarotoBka BkitoyaeT B ceOs TpH dTama:
camMocCTosiTelIbHasg paboTa B TEYEHHE CEMECTPa; HEMOCPEACTBEHHAsI MOJArOTOBKA B
JHU, TPEIIIECTBYIOIIME JK3aMEHY II0 TeMaM Kypca; MOATrOTOBKa K OTBETY Ha
3ajlaHusl, cojJepkanecss B Ouierax. OK3aMeH NPOBOAMUTCA IO Owuieram,
OXBATBIBAIOIIUM BECh INPONIACHHBIN MaTepUANl ITUCLMIUIMHBI, BKIJIIOYas BOIIPOCHI,
OTBEJICHHBIE ISl CAMOCTOSTEIBHOTO U3YUYeHHUs. /{1 ycnenHou ciaun yKa3aHHbIE B
paboueil mnporpamme (opMuUpyeMble KOMIIETEHIIMM B PE3YJbTATE OCBOCHHUS
JUCUUIUIMHBL JOJKHBI OBITh MPOAEMOHCTPUPOBAHBI; TOTOBUTHCS K D3K3AMEHY
HE00XO0AMMO HaYMHATh C MEPBOM JIEKIIMH U NIEPBOTO CEMUHApA.



IHoaroroBka nmpe3eHTanuii:

®  3HAKOMHUTHCS C TEMOM, 1IEJIbIO U 33J]a4aMU

®  COCTaBUTh IUIAH TMPE3EHTAlMM COrJIaCHO OCBOCHHOMY TEOPETUUYECKOMY
Marepuany

®  IIPOU3BECTH MOUCK B JEKIIMOHHOM MaTepuajie, OCHOBHOW U JOMOJHUTEIbHON

auTeparype pakTUIeCcKOro MaTepuaia 1mo TeMe

MPOM3BECTH MTOMCK WIUTIOCTPATUBHOTO MaTepralia B CETU "UHTEpPHET"

COCTaBUTH MPE3EHTALIMIO [TPU MTOMOIIM crienuanuupoBanHoro 110

COCTaBUTH JIOKJIA]I 110 WUTFOCTPATUBHOMY MaTepHaly Mpe3eHTaluu

OTPEINETUPOBAThH MPE3EHTAIMIO Mepe] clauei

KossiokBuymbI:

O3HAKOMHUTBHCS C TEMOM M BOPOCAMU KOJUIOKBUYMa

W3YYUTh JICKUMOHHBIA MaTepuan

U3YYUTh OCHOBHYIO JINTEPATYpPy IO TEME

U3YYUTh JOIMOJHUTEIbHYIO JIUTEPATYPy IO TEME

HaIMCaTh OTBET Ha NPE/JI0KEHHBII BOIPOC

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

B ocBoeHMM JUCHUIUIMHBI WHBAIWAAMU W JHUIAMH C OrPaHUYEHHBIMU
BO3MOYKHOCTSIMU 3/I0POBbsI OOJIbIIIOE 3HAYECHUE MMEET MHAMBHUAYalbHas ydyeOHas
pabota (KOHCYJIbTALMK ) — IOMIOJIHUTENIbHOE Pa3bsiCHEHUE y4eOHOTO MaTepHalia.

NuauBuyabHble KOHCYJBTAlMM [0 TMPEAMETY SBISIOTCS  Ba)XHBIM
(bhakTOpoM, CIOCOOCTBYIOIIUM WHAMBUAYAIU3AlUM OOYUYECHHUS M YCTAHOBJICHHUIO
BOCITUTATEIBHOTO KOHTAKTa MEXKy IIPernojaBaTesieM 1 00y4yaromuMcsi HHBAIUI0M
WJTU JIUIIOM C OTPaHWYEHHBIMUA BO3MOXHOCTSIMU 37]0POBBSI.

8. Ilepeyenb HHPOPMANMOHHBIX TEXHOJIOTHI, HCHOJb3yeMbIX TMPH
OCYLLIECTBJICHHH 00pa30BaTeIbHOIO NMPOLECcCca M0 JUCHUILIMHE (MOAYJIIO0).

8.1 llepeuenb HHGPOPMALMOHHBIX TEXHOJIOTHIA.

— KoHncynbpTrpoBanue nocpencTBoOM 3JIEKTPOHHOU MOYTHI.

— Hcnonp3oBaHue  ANEKTPOHHBIX  MPE3EHTAllM NpU  MNPOBEICHUU
71a00paTOPHBIX 3aHSATUH.

— I'pynnupoBka WHGOPMAIIMOHHBIX TIOTOKOB M 00MeH uHdopmaiuein
MOCPEJICTBOM MECCEH/IKEPOB.

8.2 Ilepeyenb HEOOXOAMMOI0 MIPOrPAMMHOI0 00€CIICYCHUSI.

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

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

2. | Ne73—-ADD/223-D3/2018
Cormnamrenne Microsoft
ESS 72569510 Microsoft Office Professional Plus




3. Hor. Ne344/145 ot IIpenocraBiieHne HEUCKIIOUUTEIbHBIX UMYIIIECTBEHHBIX IIPaB
28.06.2018 Ha MCIIOJIb30BaHUE MPOTPAMMHOI0 00ecTIedeHus
«AHTHUIIaTHAT) Ha OJIUH TOJT
4. | Kontpakr Ne74-AD®d/44- | beccpounas nuueH3us Ha 25 noib3oBareneit: StatSoft Statistica

®3/2017 ot 05.12.2017

Ultimate Academic for Windows 10 Russian/13 English
Ceresas Bepcus (Concurrent User)

8.3IlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:
— «Koncynpranrt [1nrocy,

— «["apanT».

9. MaTepuajibHO-TeXHUYecKasi 0a3a, HeO0OXOAUMAas JJIsl OCYLeCTBJICHUSA
00pa30BaTeJbHOI0 MPOLECCa MO IMCHUILINHE (MOTYJII0).

MaTepI/IaHBHO—TeXHI/I‘-IeCKOC obecrneueHne AU CHUIIIINHBI

No| Bug pabot
(MoAyJisl) M1 OCHAILIEHHOCTh
1.| JlekimoHHbIE Aynutopun 422, 425, oCHalllEHHbIE MPE3CHTALMOHHOMN
3aHATHUS TEXHUKON  (IIPOEKTOp, DOKpaH, KOMIBIOTEP/HOYTOYK,
ayIMOCHCTEMA) W  COOTBETCTBYIOUIUM IPOTPAMMHBIM
ob6ecrnieuenueM (110).
2.| JJabopatopubie | Aymutopust 412 oOcHallleHHass ~ MHKPOOHMOJIOTHUECKUM
3aHATHS 000pyI0BaHUEM (GaxTepuonorus), MIPE3CHTALIMOHHOM
TEXHUKOW  (MPOEKTOp, JKpaH, KOMITBIOTEP/HOYTOYK) H
COOTBETCTBYIOIIMM  IporpaMMHbIM  oOecrieuenueM  (I10),
HEO00XOJMMBIM JIA00OPAaTOPHBIM 000PYI0OBAaHHUEM.
3.| I'pynmnoBsbie Aynutopus 410, (kabuHer)
(MHAMBUTYaTHHBI
€) KOHCYJIbTaIluU
4.| Texkyuuii Aynutopus 412
KOHTPOJIb,
POMEXKYTOYHAs
aTTecTauus
5.| CamocrositenbHa | Kabuner anst camocTtoaTenbHONU paboThl 437, OCHALIICHHBIN
s paboTa KOMITBIOTEPHOW TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOUECHUS

K cetn «MITHTepHET», IPOrpaMMON SKPAHHOTO YBEIUYECHUS U
oOecrieueHHbIiI JOCTYIIOM B AIEKTPOHHYIO
nH(OPMAITMOHHO-00pa30BaTEbHYIO CPEy YHUBEPCUTETA.
Aynutopust A213, "3an goctyna K 31€KTPOHHBIM pecypcam
M Katajoram" OCHAIIEHHBbIM KOMIBIOTEPHOW TEXHUKOH C
BO3MOXXHOCTBIO TOAKIIOUEHHUST K cethn «VHTepHeT»,
IPOrpaMMON HKPAHHOTO YBEIUYEHUS U OOECIEeUEHHBIN
JOCTYTIOM B AIEKTPOHHYIO UH()OPMAIMOHHO-
00pa3oBaTeNbHYIO CPEey 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 cocTaBi€Ha B TIOJIHOM COOTBETCTBUU 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 MO TUCIUILTMHE HA CETOHSAITHUN 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 noxosieHusi. Kaxnaplil pasnen nporpaMMbl pacKpbIBaeT paccMaTpUBacMble
BOMPOCHI B JIOTHYECKOW TMOCIEN0BATEIBHOCTH, OIpPENEIIeMO 3aKOHOMEPHOCTIAMU
00y4YeHUsI CTYIEHTOB.

Jlnst  3akperuieHus TEOpEeTUYECKUX 3HaHuM, (HOpMUPOBaHHS TpeOyeMbIX
KOMIETEHIIM, yMEHUW W HABBIKOB CTYJEHTOB MPEAyCMaTPUBAIOTCA Kak
ayJIUTOPHBIE, TAK U CAMOCTOSITENIbHBIC 3aHATHS. KOJIMYECTBO ayAUTOPHBIX 3aHATUN
U BHEAyJIUTOPHOM pabOThl CTYACHTOB COOTBETCTBYET TPeOOBaHUSM y4eOHOIrO
TJIaHa.

KoHTposib ¥ OIIEHKAa pe3ylbTaTOB OCBOCHHS YyYE€OHON JUCITUTUIMHBI
OCYIIECTBIISIOTCSI B CTPOTOM COOTBETCTBUHU C TPEOOBAHUSMHU Y4EOHOTO 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).

[lepeueHb pPEKOMEHIYEMBIX Yy4€OHBIX HW3/IaHUN, HWHTEPHET-PECYPCOB,
OCHOBHOM JIUTE€PATYPhl BKIIOYAET aKTyaJIbHbIE HCTOYHHUKH, K KOTOPBIM Y CTYJIEHTOB
UMeeTCsl CBOOOIHBIN TOCTYII.

Jlannass pabouasi mporpamMma MOKET OBITh PEKOMEHIOBaHA I HW3yYCHUS
TUCIUTUINHBL « Mukpoouosorus» Ha OuosiormueckoMm dakynbrere @I'BOY BO
"KyoI'y".

PenieHnzent /

S "“{ ~ Boaxosa C.A. goueHT Kadeapsl OMOTEXHOIOTHH,
/ ounoxumuu u 6modguzuku ®I'bOY BO «KybaHckuii
rOCyapCTBEHHBIN arpapHbld YHUBEPCUTET
umenu U. T. TpyOununa»




PEIIEH3USA
Ha padouyI0 MPOTrpaMMy MO JUCHHUILIIUHE
«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 denepanpHoro ['ocynapcrBenHoro O0pa3oBaTENbHOIO CTaHIAPTA
TpeTbero mnokosienus. IIporpamma cocTaBie€Ha B TIOJIHOM COOTBETCTBUU C
TpeboBanusIMU yueOHOro iana o Hanpasienus 06.03.01 buonorus.

PaGouass mporpamma mpeamnojaraer pacrpeiciieHue TeM U H3y4YeHHUe
Marepuajia 1o paszjaeiaMm. ['paMOTHO CTPYKTypUPOBaHA, W OXBaThIBAET BCE
aKTyaJIbHbIC HAIIPABJICHUS IO TUCIUILTMHE HA CETOHSAITHUMN 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 nokosieHusi. Kaxnaplil pasnen nmporpaMMbl 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 CAMOCTOSITENIbHBIC 3aHATHS. KOJIMYECTBO ayAUTOPHBIX 3aHATUN
U BHEAyJIUTOPHOM pabOThl CTYACHTOB COOTBETCTBYET TPeOOBaHUSM y4eOHOIrO
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 pEe3yJIbTaTOB
o0yueHus: (COpMUPOBAHHBIX KOMIETEHIIMI, OCBOEHHBIX HAaBBIKOB M YMEHHUH,
YCBOEHHBIX 3HAHUM).

[lepeueHb pPEKOMEHIYEMBIX Yy4€OHBIX HW3/IaHUN, HWHTEPHET-PECYPCOB,
OCHOBHOM JIUTE€PATYPhl BKIIOYAET aKTyaJIbHbIE HCTOYHHUKH, K KOTOPBIM Y CTYJIEHTOB
uMeeTcs CBOOOIHBIN TOCTYII.

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

Penenzenr

C %/L———7 [Tpodeccop kadeapsl GHOTOTHH U

skosoruu pacreanit ®I'bOY BO Kyol'yY
noktop ouonornueckux Hayk C.b. KpuopoToB




