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1 Hesm 1 3a1auM U3yYeHU s TUCHHUILUIHHBI (MOYJIs).

1.1 Ileab ocBOeHUsI TUCUUILJIUHBI.
Llenpto ocBoenust mucuuiinabl "TlouBeHHas MukpoOHonorusa" sBiseTcss (OpMHUpPOBaHUE Y

CTYJIEHTOB MPO(PECCUOHANbHON KOMIETEHIIMH B IMPOU3BOACTBEHHOM JEATEIBHOCTH U
nporaraijia 3HaHWM, HaMpaBICHHBIX Ha pPACHIMPEHUE MPEACTaBICHUN B CHelUpUYECKON
o0yacT MUKpOOHOIOTHYECKON HAYKU — MOYBEHHOW MUKPOOHOJIOTHH.

1.2 3agauu TUMCHUILIHHEI.

3a/1au OCBOCHUS TUCIUTUIHMHEI — C(OOPMUPOBATH Y CTYACHTOB:

0a3oBoe MBbIIUICHHE, OOecleynBaroee TMPEACTaBICHUs O O POJM TMOYBEHHOM
MUKPOOHOTHI B KPYTOBOPOTE BEIIECTB, IPUHIIMITAX OPTAaHU3AIMHA MUKPOOHBIX COOOIIECTB;

CIIOCOOHOCTh TOHMMAaTh 3HaYeHHUE OMOPA3HOOOPA3Us sl YCTOMYUBOCTH OMOCHhEpHI;

CIIOCOOHOCTh ~ HCIIOJI30BATh METOJbI  HAONIOJEHUS, ONHMCAHHS, WICHTU(UKAIINH,
KJ1acCU(UKALMHU, KyJIbTUBUPOBAHUS OMOJIOTHYECKUX OOBEKTOB.

1.3 MecTo AucuumJInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.

Jucnummumaa "llouyBeHHas MUKpOOHONOTHs" OTHOCHTCS K BapuaTHBHOW 4acTu bioka 1
" IucuurauHel (Moayn)" yueOHOro MiaHa.

Kypc "llouBeHHas MuUKpoOuosiorust" BaxeH Il CTYAEHTOB-MUKpPOOHOJIOTOB,
CHEIHUAIM3UPYIOMIUXCS B 00JacTH OMOTEXHOJNOTUU U JKOJOTHYECKOW MUKpoOHoioruu. Jis
YCBOGHHsSI Kypca CTYACGHTY HEOOXOIMMO OpHEHTHUPOBaTbCsI B  mpoliemax — oOmiei
MUKpPOOHOJIOTHH, OMOXUMUU, duznonorud  MHKPOOPTaHU3MOB. NmeTs  HaBBIKU
CaMOCTOSITENIbHON pabOThl € JIUTEPATYpOM, BKIIIOYAs MEPUOJINYECKYIO HAYUHYIO JIUTEpPATypy IO
OMOTEXHOJOTHH, U HaBBIKU PAOOTHI C DIEKTPOHHBIMHU cpeacTBamu UHbopMmaruu. M3ydeHuro
muciruiiael - "TlouBeHHass MUKpPOOHMONOTHS» TPEIIISCTBYIOT TaKHe JTUCIHUIUIMHBI, Kak
"Mukpobuonorus", "Heoprannueckas xumus", "AHamutudyeckas xumus', "OOmas ¢uszuka",
"buoxumus", "MonekynsapHas Ouosorusa"”, "l'enetuka wu cenekuus", "Mukpobuonorus".
Matepuanbl IUCHUIUIMHBI HCIOJB3YIOTCA CTYACHTaAaMH B HAyYHOW paboTe Mpu MOJArOTOBKE
BBIIYCKHOM KBaJIM(UKAMOHHON paboThl, a TaKKe B XOJE IOJY4YEHHUs 3HAaHUW BO BTOPOM
CTYNEHU BBICHIETO OOpa3oBaHMs (MarucTparype), KpailHe BaXHbl B OCYIIECTBICHUU
MPaKTUYECKOU JeATeTbHOCTH OaKkaiaBpa OMoJIOruH (MUKPOOHUOIIOTHN).

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3yJbTaTaMH OCBOCHHS 00pPa30BaTe/ILHOM NPOrPAMMBI.

[TnanupyeMbIMH pe3yibTaTaMyd OOy4EHHUS MO JUCLMIUIMHE, SBISIOTCS 3HAHMS, YMEHHUS,
BJIQJICHUSA W/WIM OIBIT JEATEJIbHOCTH, XapaKTepU3YIOUIME 3Tanbl/ypoBHH (OpMHUpPOBAHUS
KOMIIETEHIIMH M 00ecreuyMBarole JOCTHKEHHE IJIaHUPYEMbIX pe3ylbTaTOB OCBOECHHUS
o0pa3oBaTenbHOM MporpaMMsbl B 1eiaoM. Ilepeuens komnereHui, GopMUpPYyEMBbIX B pe3yabTaTe
U3y4eHHs! TUCLUIUIMHBL, IPUBEEH B Ta0IuLe

N WNunekc | Conepxanue B pesynpraTe wu3ydeHHss Y4eOHOW TUCHUTUIMHBI
e ..
KOMITET | KOMIeTeHIMH (WK e€ | o0yJaromuecs JOJKHbBI
TLII.
CHITUM | YaCTH) 3HATh yMeTh BJIAJIETh
1. OIIK- | cnocoOHOCTBIO COBpEMEHHBIE Camoctosite | HaBpikamu
10 MPUMEHSITh 0a3oBbIc | TPEACTABJICHUS O JBbHO TIOATrOTOBKH,
NpeCTaBICHHS 06 | CTPOEHUH U | UCCNEIOBAT | TIOCTAHOBKU H
. KIIMOHUPOBAaHU | b era
OCHOBax o01ei, bynkn p ya
. u MUKpPOOHBIX | (PU3HOTOTH | pe3yibTaTOB
CUCTEMHOM u
COO0O0I1IeCTB TOYB YecKue PYTHHHBIX
MIPUKJIIATHOM TPYIIH, MHUKPOOHOJIOTH




N WNupnexc | Conepxanue B pesynprate wu3yuyeHus y4eOHOW IUCIUILIMHBI
o

KOMIIET | KOMICTCHIMH (Wi €€ | 00yJarommecs O KHBI
ILII.

EHIIMM | YacTH) 3HATh yMeTh BJIaJIeTh
9KOJIOTHUH, TPUHIUIIBI MHUKpPOOHBIE | YECKUX
ONITUMAJILHOTO COO6H.I€CTB3. AHaJIM30B IIOYB
MIPUPOIOTIOIB30BAHMS "

OT/ACIbHBIC
U OXpaHbl TPHUPOIBI,

MHKpOOpra
MOHHUTOPHUHT HKH
0 op 4, ome HU3MBI
COCTOSTHHS R
IIPUPOJHOM Cpelbl H CTaHJapTHEI
OXpaHbl YKUBOU MH

I1K-2 CIIOCOOHOCTBIO - OCHOBHI | - - HaBBIKAMU
[IPUMEHATH Hga | HOCTaHOBKH XapaKTCpH3 BBITIOJTHCHU A
MpaKTHKE npuempi | H3YTHOTO OBAaTh, MEPOTIPUATHHA

JKCIIEPUMEHTA C | ONMCBIBATh, | KOJOTHYECKOT
COCTaBJICHUSI HAY4YHO-
HCIIOJIb30BaHUEM pacKpbIBaTh | O IJ1aHa,
TEXHHYECKUX
© e COBPEMEHHBIX CYIIIHOCTh JI0OMBAsICh
OTHCTOB, 0030pOB, | \ieTon0B SIBJICHU, [OBBILICHUS
AHAIMTUYCCKUX  KapT | ycciaea0BaHui; noJbp3yiach | 3¢ (heKTuBHOCT
u MOSICHUTCIIBHBIX | - OCHOBHBI€ | IPUHSTOU u
3aNMCOK, W3jararh u | HAlIPaBJICHHUS U | HAyYHOU HCITOJIb30BaHU
KPUTHYECKH TeHICHIIUN TEPMUHOIIOT | 51 3EMENbHBIX 1
pa3BUTHS HAy4YHO- | UEH; BOJIHBIX
aHaJIM3UPOBATH
TEXHHYECKOTO pecypcoB
MOJIy4aeMyto mporpecca B
HH(OPMALIHIO " | obnactu
MPEJCTaBIISITh IOYBEHHOU
pe3yNbTaThl MOJEBBIX | MUKPOOHOJIOTUH;
u n1abopaToOpHBIX
OMOJIOTUYECKUX
HCCIENOBAHUI

2. CTpyKTYypa M cofepKaHNe JMCIUILIHHBI.

2.1 PacnipenesieHne TPyA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT.

OOmast TpymO€MKOCTh JUCHUIUIMHBI cocTaBiusier 3 3ad.ed. (108 wacom),
pacripeielieHle 10 BUaM padoT MpeCTaBICHO B Ta0JIUIE
Bun yuebnoit pabotbl Bcero | Cemectpsl
(dacer)
qJacoB | 6
KonrakTHas pa6ora, B TOM YHcIe: 34,3 34,3 -
AyauTOpHBIE 3aHATHS (BCEro) 38 38
3aHgaTHA IEKIIMOHHOTO TUIIA 14 14
3aHATHUSI CEMUHAPCKOTO TUTA (CEMUHAPbI, MPAKTUYECKUE 3aHATHUS)
JlaGopaTopHble 3aHATHS 16 16

ux



HNnas konTakTHasA padora:

KonTpons camocrositensaoi padotsl (KCP) 4 4
[Tpomexyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHasi padoTa (Bcero) 47 47
Kypcosas paboma

IIpopabomxka yuebnoco (meopemuueckozo) mamepuana 20 20
Buvinonnenue unousudyanvHulx 3a0anutl (n0020moeka coooueHull, 20 20
npezenmayuii)

Pegepam

[ToaroroBka K TEKyLIEeMy KOHTPOJIIO 7 7
KonTpous:

[ToaroToBka K 3K3aMeHy 26,7 26,7
O0mas Tpy10eMKOCTh Jac. 108 108

B TOM 4HcJie KOHTaKTHas padora | 34,3 34,3

3a4. e. 3 3

2.2 CTpyKTypa AMCUMILIMHbI:
Pacnpenencnue BuI0B y4eOHON pabOThI U MX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUTLTAHBI.
Paznensl qucuuIuimHbl, n3ydaeMeie B 6 cemectpe (ournas ghopma)

KonngectBo yacoB
Bneaynurop
Ne | HaumeHnoBaHnue pa3nieion Beero AynuropHas pabota Hast pa6oTa
1 |lm3 | ap KCP | CPC | Kontp
0JIb
Mecto TIOYBEHHOH MHUKpoOHonoruu. | 8 2 2 6 4
! Hctopus cTaHOBIEHUS.
9 Pome  mouBennoit  mmkpoOmoter B | 10 2 2 6 4
r7100aIbHOM KPYyrOBOPOTE BEIIECTB
3 [IpuHIMIBI OpraHW3ali TMOYBEHHBIX | 12 2 4 6 4
MHUKpPOOHBIX COOOIIECTB
4 Mertoabl  ompeneneHuss coctaBa M | 15 2 2 6 4
aAKTUBHOCTH MTOYBEHHON MHKPOQIIOPHI
[TouBennsie pepmeHTH Kak mokaszarenu | 20 2 2 6 4
> OMOJIOTNYECKOIl aKTHBHOCTH TOYB
[TouBeHHbIE MUKPOOPTaHU3MBbI u|22 2 2 4 6 4
6 | pacreHus — TpopHUUECKUE, TEHETHUECKUE
U JIp. B3aUMOJIEHCTBUSA
Bmusiame  3arpssHeHuss  mouyB  Ha | 21 2 2 11 3
7 | CTPYKTYPY M aKTHBHOCTD MOYBEHHOMN
MUKPODIOPHI. MHUKpOOpraHu3MbI-
OMOJECTPYKTOPBI
U . 108 14 16 |4 47 26,7
mMo2o no OUCYUnIUHe:

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3austus / cemuHapsl, JIP — maGoparopHbie
sanstusi, CPC — camocTosiTenbHast paboTa CTyieHTa




2.3 Coaepxxanue pa3aeoB AMCHUIIHHBI:
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.

ONpEACIICHUsI COCTaBa
u AKTHBHOCTH
MOYBEHHOM

MUKPOGIOPHI

MOYB MO MHTCHCUBHOCTU PA3JIOKCHUSA LCJUIFOJIO3bI
BCCOBBIM MCTOAOM M IIO HAKOIIJICHUIO CBO60}1HI)IX
HUHTHAPHUHIIOIOKHUTCIbHBIX AMHWHOKHCIIOT.

BBIJIGJ'IGHI/IG Pa3INYIHBIX n

rpynm
Ha

(hU3HOTOTHYECKIX
CHUCTEeMaTHYCCKUX MTOYBECHHBIX
MHUKPOOPTaHHU3MOB
MUTATENBHBIX cpefax - OaKTepHil y4yacTBYIOIIUX B

KpyroBopote cepsl, (ocdopa, KpeMHHs, Kenesa,

COOTBCTCTBYIOIIHUX

AKTUHOMUIICTOB.

CTPCIITOMUIICTOB, Brinenenue

HanmeHnoBaHue . Dopma  TEKyIero
Nebasnena - OACPRAIIC pasiea KOHTpPOJIS
12 3 4
1. [Ipenmer nouyBeHHON MukpoOuoioruu. Crneunpuka
MOYBEHHON MHUKPOOHOJIOTHHU, CXOACTBO M PA3JINUUs
C JIpyTMMH HAalpaBJICHUSIMH MHUKPOOHOIOTMYECKON
Pasgen 1. Mecrolnaykn. [lepcriekTHBBI pa3BUTHSI 1 OCHOBHBIC 3a/1a4H
HOYBEHHOM COBPEMEHHOI MOYBEHHOH MUKPOOHOJIOTHH.
MHKPOOHOJIOTUH. Hcropust pa3BuTus  MHKpOOMOJOTUH, pabOThI VerTHBIi onpoc
Hcropus Jleenryka. Ponp Ilactepa, JIubGuxa, IlInesunra u
CTaHOBJICHMS. Mronna, benepunka, Taycoma u Tayma B
CTaHOBJICHUM MHKPOOWOJIOTHH T0YB. 3HAYCHHE
pabot poccuiickux y4€HbIX — BuHorpauckoro,
OMEeIISTHCKOTO, XyIIKOBa, XoJjomHoro,
[epdunnesa, Mumryctuna u ip.
2. [IpuHiMT  OEWCTBUS W OCHOBHBIE  BJIEMEHTHI
Paznen 2. Ponb|rnobanpHOro  KpyroBopora  BemiecTB.  LIMKIIBI
MMOYBEHHOMN yrieposaa, a3ora, kuciopona. IlIponykumonHoe u
MHUKPOOUOTHI B|IECTPYKIIMOHHOE HAINpaBJICHUS B KPYroBOPOTax.|Y CTHBIA OIPOC
rJ100aJIbHOM Ponb MuKpoOOpraHu3MoB B 00eCIeUeHUH MPOIIECCOB
KpyroBOpPOTE BEIIECTB |IMKIMYHOCTH  KaK  BaXHEMIIUX  3JIEMEHTOB
JIECTPYKLIMOHHOM BETBH.
3. Tumnst u HPUHLIUIIBI TpOpUIECKUX
B3aMMOOTHOLICHUH B MHKPOOHOM COOOIIECTBeE.
Pazpen 3. IlpuHUMIIBI [IpoaykT - cyOcTpaTHbIe B3aNMMOJEUCTBHUS.
opranusanun PactBopuMoe W B3BEIIEHHOE  OpPraHUYECKOE
MTOYBEHHBIX BEIIECTBO. MMUKpPOOPraHU3MBl —  MPOJIYLEHTHL,|Y CTHEIH OIPOC
MUKpPOOHBIX THJIPOJIUTUKY,  OPOJWIBIIMKM,  JUCCUIOTPOQBI,
coo01ecTB TEPBUYHBIE M BTOPUYHBIE aHA’POOBI, Ta30TPO(HI,
aBTOXTOHBI, OMUTOTpo(dbl. DaKkTOPEl, BIUSAIOIINE HA
(bopMHUpOBaHKE TTOYB Pa3IMYHBIX TUIIOB.
4. CocTaB M aKTUBHOCTb MOYBEHHOW MHKPO(IOPHI
KaKk BaXXHEUIIUH TIOKa3zaTelb OMOJIOTHYECKOU
aKTUBHOCTH MOYB. MeToasl NpsMOro mnojcuéra
KJIIETOK T0J] MMKPOCKONOM. ATIUIMKAallMOHHBIE
METO/bl ONpeeNeHHs] OMOIOrHYeCKOi aKTUBHOCTH
Pasnen 4. Metonsl

YceTHBII onpoc




MOYBCHHBIX  TpUOOB  METOAOM  IMPUMAHOK.
MoneKyIapHO-TEHETUYECKUE METOIbI B TIOUBEHHOM
MuKkpobuonorun — aHanmu3 peaccormanun JHK,
ompezaeneHue npoduiiei mporeHTHoro cocrana 1]
ocHoanuii JIHK, anamu3 pubocomansubix JIHK

16SpPHK, FISH-meTon u ap

5.|Paznmen 5. IlouBennbie|depMEHTAaTUBHAS AKTUBHOCTH II0YB — Ba)KHBIN
(hepMeHTHI KaK|[lOKa3aTelb WX  OHOJOTMYEeCKOH  aKTHBHOCTH.
MOKa3aTeu OcHOBHBIE  Tpymnmbl  (EPMEHTOB H  METOJbI|Y CTHBIN OIIPOC
OHOJI0rH4YeCcKOn onpezeNieHUs UX aKTHUBHOCTH B IOYBAxX: KaTaasa,
AKTUBHOCTH I1OYB ypeasa, AeruporeHasa u ap.
6. Ponp  Beliciux  pacreHuid B (opmMHupOBaHUU
Paznen 6. [louBeHHBIC|TOUBEHHOM MHUKPODIIOPHI. Mukpoopranu3Mbl
MHUKPOOPIraHU3Mbl  U|pu30cheps u PHU30ILIaHBI. Tpoduueckue
aCTeHUS —|B3auMoelicTBUA Mex ACTCHUSIMU u .
P 8 Y P YcTHbIi onpoc
TpodudecKue, MHKPOOPTraHU3MaMH. DUTOTOPMOHBI. PGRP-
TEHETUYECKUE U JIP.|MHUKPOOPTAHU3MBI. Merton olpeaeneHus
B3aMMOJICHCTBHS coJiep>KaHus KOPHEBO u pu3ocdepHoit
Mukpodopsl o Tenmep.
7.Paznen 7. BuusHue
IlouBa — oOcHOBHas cpeAa aKKyMYJSIUH U
3arpsi3HEHUs] MOYB Ha
JNECTPYKITUU TEXHOTEHHBIX MOJUTFOTAHTOB.
CTPYKTYpY u .
OcHoBHbIE BUABl AHTPONOTEHHBIX COCAMHEHMIA,
aKTUBHOCTH . .
. 3arpsI3HAIOMIUX MOYBbI. buonecTpyKiyus MOYBEHHOM | Y CTHBIN ONPOC
MTOYBEHHOMN .
MUKpodiiopoli  HEPTEmPOTYKTOB MEeCTUIIN]IOB
MUKPO(IIOPHI. pod D! ..(1) POYITOB, ’
COCIUHEHUN  TSDKENMBIX  METAJJIOB u Jp.
Mukpoopranu3msl-
MOJITIOTAHTOB.
OHOECTPYKTOPBI
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.
CemuHapckue 3aHITHS TI0 Y4€OHOMY IIaHy HE TIPETyCMOTPEHBI
2.3.3 JlaGopaTopHble 3aHATHSI.
. ®dopma
HaumMeHnoBaHue TeMarnka MpakTUYECKUX 3aHATUN

No TEKYIIETOo
pazzena CEMUHapOB)

KOHTPOJISI

1 |2 3 4

L |CocraB U aKTHBHOCTB|C Konnoksuym
MMOYBEHHOM Nel
MUKPOQIOpPHI

P |CocTaB u aKTUBHOCTbMeTon BBIICTICHUS MTOYBEHHBIX rpu6oB, [KomnokBuym
MOYBEHHOM Pa3BHBAIOIIMXCS Ha Pa3lUYHBIX cyOcTparax (Merom|Ne2
MUKPOGIOPHI MIPUMAHOK).

3 |CocTaB W aKTUBHOCTb|AMNIIMKAIMOHHBIE METO/TBI onpezaenexus | KommokBuym
MMOYBEHHOMN OHMOJIOTHYECKOM AKTHBHOCTH OYB mo|Ne3
MUKPOQIOPHI WHTEHCUBHOCTH Pa3JIOKEHUS LEJUII0JIO3bl BECOBBIM

METOJIOM H 10  HAaKOIJIEHUIO  CBOOOIHBIX
HUHTUIPUHTIONOKUTEIbHBIX AMHHOKHUCIIOT.

A |Tumpl W  npuHnunsl Beigenenue  pasnuusabix  pusmonorndecknx  u|KomiokBuym

Tporueckux CUCTEMaTUYECKUX rpynmn nouyBeHHBIX | Ned




B3aMMOOTHOUIEHUH  B|MHKPOOPIaHM3MOB Ha COOTBETCTBYIOLLIUX

MHUKPOOHOM MUTATENBHBIX Ccpelax - OakTepuil y4JacTBYIOIIUX B

coo01ecTBe KpyroBopote cepbl, (Gocdopa, KpeMHHUs, Keje3a,
CTPENTOMMIIETOB, AKTHUHOMULIETOB.

b |Pomp BeicmmX pactenuid|Yuér puzochepHoii u  KopHeBoi Mukpodiaopsl KomiokBuym
B (hOpMHUPOBAHKMH|METOIOM TOCIIEA0BATEIIBHBIOX OTMBIBAHUA. No5
IMOYBEHHOM
MUKPO(DIOPHI

b |DepMeHTaTHBHAS Omnpenenenre akTUBHOCTH MOYBEHHBIX (hepMeHTOB — KoiokBuym
aKTUBHOCTb I10YB Kartaja3sbl, ypeasbl, IerHIporeHassbl. Ne6

/  |Ponb Beicmiux pactenuii|CpaBHeHue conepkanus Mukpoduopsl u  eé|KomnokBuym
B (dbopMUPOBaHNY OHOJIOTUYECKONH aKTUBHOCTHU MOYB pa3anyHbIX |Ne7
IIOYBEHHON 9KOTONOB  (JIMCTBEHHBIX,  XBOWHBIX  JIEPEBHEB,
MHUKPO]IOpHI ypOaHo3éma).

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX pa0doT (IIPOEKTOB)
KypcoBbie paboTsl — He PeyCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecleYeHUs I CaMOCTOSATeIbHOH pPadoThl
00y4YAIIHXCH 10 JUCHHUILIMHE (MOYJII0)

HepequL y‘le6H0'MCTO,Z[I/I‘IeCKOl"O obecneueHus JUCHUIIIIMHBI 110

Ne  Bun CPC BBITNIOJTHEHUIO CAMOCTOSATEIbHONU padOThI

1 2 3
IToaroToBka kK | CTO 4.2-07-2012 Cucrema MeHemxMeHTa KauecrBa. OOmue
YCTHOMY ompocy, | TpeOOBaHUSI K TIOCTPOCHHUIO, H3JIOKCHUIO U O(QOopMIICHUIO
KOJUIOKBUYMY, JOKYMEHTOB y4yeOHO#l nestenbHOcTH. — [lepewsganme. —

HalMcaHuio pedepara

Kpacnospck: CDVY, 2014. - 60 c.

Meroauueckre yKa3aHHMs 10 OpPTraHU3ALMA CaMOCTOSITENIBHON
paboOThl  CTYIEHTOB, YTBEp)KJIEHHbIE Kadenpoll TEHETUKH,
MHUKPOOHOJIOTUH U OMOTEXHOJOTHUH MPOTOKOJ Ne « 26 »
utona 2017r
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YyeOHO-MeTOANYECKIE

MaTepuajibl I CaMOCTOATEIbHOM pa6OTBI o6yqalonmxc>1 nus3

Yuciaa WHBATUIOB W JIMI] C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU 370poBbsi (OB3)Moryr
IPEOCTaBIATECS B (opMax, aJalTHPOBAHHBIX K OTPaHMYEHMSM UX 370POBbS U BOCIPHUATHUSA
uH(popMauu:
JUid nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B Ile4yaTHOU (popme yBeIMUEHHBIM HIPUPTOM,
— B (popMe 2IIEKTPOHHOT O IOKYMEHTA,

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUnist a1 ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

JlaHHBIN TepeueHb MOXET ObITh KOHKPETHU3UPOBaH B 3aBUCUMOCTU OT

o0yJaromuxcs.

KOHTHUHI'CHTA




3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

[Ipu peanuzanmu ydeOHON paboThl MO ocBoeHMIO Kypca "llouBeHHass MukpoOuonorus"
UCIIOJIB3YIOTCSI COBPEMEHHBIE 00pa30BaTEIbHbIC TEXHOJIOTHU:
¢ HH()OPMANMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH;
® [POEKTHBIE METOJbI OOYUEHNUS;
® lcCCJeI0BaTeNIbCKIE METO/Ibl B 00yUEHUY;
e 1npolbiemMHOe 00yueHne

Cemectp | Bug Hcnonp3yemble  WHTEpaKTUBHBIE  oOpa3oBarenbHble | KonmuecTBO
3aHATUS TEXHOJIOTUHI 4acoB
(JI, JIP,
I13)

7 JI3 paboTa B MaJIBIX TPYIIax ¢ Ienblo o0cyxaenus orBeToB | 10

Ha TIPEAJIOKECHHBIE Uil CAMOCTOSTEIBHOH PabOTHI
BOIIPOCHI 110 TEME 3aHATHUS.
KOHTPOJIUPYEMBIE  IIPENOJABATENIEM JUCKYCCHHM  IIO
TeMaMm:
— OcHoBHBIE Tpynnsl (EpMEHTOB ¥ METOJBI
OIpEEIICHUS UX aKTUBHOCTH B II0YBaX
— DUTOropMOHBI Y IOYBEHHBIX MUKPOOPIaHU3MOB
— OcHOBHBIE BUZIBl AHTPOIOICHHBIX COCIWHEHUH,
3arpsi3HSIOIUX IOYBbI

Hroro

HJ’IH Jiu € OrpaHUYCHHBIMU BO3MOKHOCTSAMHU 300POBBA NPECAYCMOTPEHA OpraHU3alluAa
KOHCYJIBTEIHI/IfI C UCITIOJIb30BaAHHEM BHGKTpOHHOﬁ IIOYThI.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOM
aTTecTalMu.

4.1 ®oHA OLIEHOYHBIX CPEACTB /sl MPOBeIeHHUs TEKYIero KOHTPOJIs.

Texyuuii KOHTPOJIb yCIIEBAEMOCTH MPOBOJUTCS (PPOHTAIBHO Ha Ka)XXJAOM 3aHATUU JJIS
OTpeieNIeHUs] TeOPETUYECKON MOATOTOBKM K MPAaKTUYECKUM paboTaM B BHJAE YCTHOI'O ONpoca,
KOTOpBIM OLEHUBAeTCsl MO MIATUOAIBHOM IIKaje, a TakkKe C MOMOUIbI0 JOKJIAaJ0B U
KOJUIOKBUYMOB.

Tema 1. MecTo nouBeHHoii Mukpoouosornu. Ucropusi cranoBIeHHs.

1. Ilpeamer mouBeHHOM MuKpoOuonoruu. Crnennduka MOYBEHHONH MUKPOOUOIIOTHUH, CXOJICTBO U
pa3iauuus ¢ APYTUMHU HAMpPaBICHUSIMU MUKPOOHOJIOTHYECKON HAYKH.

2. IlepcrieKTHBBI pa3BUTHUSL M OCHOBHBIE 33]]a4l COBPEMEHHOU MOYBEHHONH MHUKPOOUOIOTHH.

3. MecTo noyBeHHOW MUKPOOUOIOTHH CPEeIU APYTUX MUKPOOHOIOTHIECKUX HAYK.

Tema 2. Posib noYBeHHOI MUKPOOHOTHI B I71002J1bHOM KPYTOBOpPOTE BellleCTB

4. TlpuHumMn JeWCTBUS W OCHOBHBIC DJJIEMEHTHI TJIOOQJIBHOTO KPYrOBOPOTAa BEIIECTB.
PacTtBOprMOE M B3BEIIEHHOE OPraHUYECKOE BEIECTBO.

5. I'moGanbHbIe UKIIBI YTIIEPO/Ia, a30Ta, KUCIOPOIa.

Tema 3. [IpuHIMIILI OPraHU3ALUM NOYBEHHBIX MUKPOOHBIX CO001IECTB

6. Tunsl ¥ TPUHIUIEL TPOPUUECKUX B3aUMOOTHOILIEHUH B MUKpOOHOM coobmiectse. [Tpoaykr -
cyOcTpaTHbIE B3aUMOICHCTBHS.

7. IlouBeHHBIE MUKPOOPTAHU3MBI — MPOAYIEHTHI, TUIAPOIUTHKH, OPOTUITBITUKH, TUCCUTIOTPODHI,
MIEPBUYHBIE U BTOPUYHBIC aHAIPOOHI.

8. [louBeHHBIE MUKPOOPTAHU3MBI — Fa30TPOQBI, ABTOXTOHBI, OJTUTOTPOPHI.

9. ®akTopsl, BIUSIONINE HA (POPMUPOBAHKE TTOYB PA3IMYHBIX THUIIOB.




Tema 4. MeToabl onpeaejieHUsi COCTABa M AKTUBHOCTH MOYBEHHOH MUKPOPI0PbI
10. CoctaB ¥ aKTUBHOCTh IIOYBEHHOW MHMKpPOQIIOpHl KaK BaKHEHIIWH IOKa3aTenb

OMOJIOTMYECKOM aKTUBHOCTH ITOYB.

11. Metoibl psIMOTo MOJICUETA KIETOK MO MUKPOCKOIIOM.

12. AnmauKaroHHBIE METOIBI OTIPEEIICHHUS OMOJIOTHYECKON aKTHBHOCTH TTOYB.

13. OruieHKa aKTUBHOCTH 1O MHTEHCUBHOCTU PA3JIOKEHUS IEJUTIOJI03bl BECOBBIM METOJIOM U I10
HaKOIICHUIO CBOOOHBIX HUHTHIPHUHITONIOKUTEIBHBIX aMUHOKHCIIOT.

14. BeigeneHue pa3auvHBIX (U3HOJOTHYECKMX M CHCTEMATHYECKHUX TPYII IMOYBEHHBIX
MHUKPOOPTraHU3MOB Ha COOTBETCTBYIOIIMX MUTATEIbHBIX Cpeaax

15. TTouBeHHBIE OAKTEpUN YIACTBYIOIIME B KPYrOBOPOTE cepbl, hochopa, KpeMHUS, Kelie3a.

16. BeifiesieHre MoYBEHHBIX TPUOOB METOIOM TIPUMAHOK.

17. MoseKyasapHO-TeHETUUYECKHE METOJIbI B IMOYBEHHOH MHUKPOOHOJIOTHH IS HMCCICIOBAHUS
MHUKPOOPTaHU3MOB 0€3 BBIJICIICHUS B YUCTHIE KYJIbTYPHI.

18. Ananus peacconunanuu JIHK, onpenenenne npoduieit nporentaoro cocraa I'l] ocHoBanuit
JHK, ananu3 pubocomansubix JJTHK 16SpPHK, FISH-meton s mouBenHON MUKPODIOPHI.
Tema S. [louBeHHbIe (pepMeHTHI KAK MOKA3aTeJIH OMOJIOTHYECKOH AKTUBHOCTH MOYB

19. ®epmeHTaTHBHAS AKTUBHOCTH MIOYB KaK MMOKA3aTeNIb MX OMOJIOTMYECKOM aKTUBHOCTH.

20. OcHoBHBIE TPyHITBI (HEPMEHTOB H METOBI OTPEICIICHNS UX aKTUBHOCTH B TTOYBAX: Karajasa,
ypeasa, IeruaporeHasa u Jip.

Tema 6. [louBeHHbIE MUKPOOPTAHM3MBI U PACTeHUs1 — TPouUecKHe, reHeTUYECKHEe U JIP.

B3aNMOJAEeHCTBUSA
21. Ponp BeICIINX pacTeHUN B (POPMHUPOBAHUH MIOYBEHHOW MUKPOQIIOPEI.

22. Mukpoopranu3Mbl pu3ochepsl 1 pH30ILIaHbI.

23. Tpoduueckre B3aUMOJICHCTBUS MEKAY PACTCHUSIMH 1 MUKPOOpPraHu3MamMu. OUTOrOpPMOHBI.
24. PGRP-MuKpoOpranu3Mbl, MEXaHHU3Mbl B3aUMOJICHCTBUSI.

25. Omnpenenenus coepkaHust KOpHEBOH U puzocepHoit MuUKpoduopsl o Tenmep.

Tema 7. BuusiHue 3arpsi3HeHHMsi IOYB HA CTPYKTYPY H AKTHBHOCTh IOYBEHHOM
MHUKPO(dI0opbl. MUKPOOPraHU3MbI-0H0/1eCTPYKTOPBI

26. BrusiHue 3arps3HEHUs OYB HA CTPYKTYPY U aKTUBHOCTH TOUYBEHHON MUKPOQIIOPHI

27. IlouBa — OCHOBHas cpella aKKyMYJISILIUN U IECTPYKIIMHM TEXHOT€HHBIX MOJUTFOTAHTOB.

28. OCHOBHBIE BU/IbI AHTPOIIOI'€HHBIX COEINHEHUH, 3arPA3HAIOIINX IT0YBBI.

29. buoperpaaanus noYBeHHO Mukpodaopoit HedrenpoaykTos. Puzonerpananus

30. buonerpananus nouseHHoi mukpogopoii CITAB

31. BaustHue MUKpOOPraHU3MOB Ha MOOMITM3AIIMIO TSKEIIbIX METAJIJIOB B IIOYBE.

32. buonerpananus TOYBEHHON MUKPODIOPOI MECTUIMIOB U AP. TOKCUKAHTOB.

34. buonpenapaTel-AeCTPYKTOPHI Js1 OYMCTKH I10YB OT IIOYB OT MOJIJIIOTAaHTOB.

35. 3emneynobpuTenbHble OUONpenaparsl.

36. buonpenapaTs! 151 3alIUTHl PACTEHUH.

37. n>xeHepHbIe CUCTEMBI JIIsl OYMCTKH MOYB U BOJ.

38. IIpoayKIIMOHHOE U IECTPYKIIMOHHOE HAMIPABIICHHS B IPOLECCAX CAMOOUUIIIEHUS TOYB.

Kpurepun onenkn

OneHka «OTIMYHO» / «3auTeHO». OTBETHl Ha IOCTABJIEHHBIE BONPOCHI M3/1AaratoTcs JIOTHYHO,
MOCJEI0BATEIbHO M HE TpeOYIOT JONMOJHUTENbHBIX MosicHeHuid. IloiaHo packpeiBatoTCs
MNPUYIUHHO-CIICACTBECHHBLIC CBA3HW MCXKIAY SABJICHUAMU H COOBITHSIMH. HeHaIOTCSI 000CHOBaHHLIE
BbIBOIbI. COOJIOJAI0TCS. HOPMBI JINTEPATYPHOH pedn

Onenka «xopomo» / «3aureHo». OTBeTbl Ha IOCTAaBICHHBIE BOIPOCHl H3JIArarOTCs
CHUCTEMATU3UPOBAHO M IIOCIIEOBATENbHO. Marepuan Wu31araeTcsi YyBEpPEHHO. PacKphIThl
MNPUYIUHHO-CIICACTBCHHBIC CBA3U MCKAY SABJICHUAMH U COOBITHUSIMH. JICMOHCTPI/IpyeTCSI YMCHUC



AHAIN3UPOBAaTh MaTe€pUall, OJHAKO HE BCE BBIBOABI HOCAT AapPryMEHTHPOBAaHHBIA U
JoKa3aTenbHbIi xapakTep. CoOII01al0TCsl HOPMBI JIMTEPATYPHOH peyH.

OrneHka «ylOBJIETBOPUTENIBHOY» / «3auTeHO». [lonmyckaroTcs HapyleHHs B MOCJIEA0BaTeIbHOCTH
U3JI0KeHUsA. HermonmHo packpbIBarOTCs NPUYHUHHO-CICACTBEHHBIE CBS3HM MEXKIY SIBICHUSMU H
COOBITUSAMH. JIEeMOHCTPUPYIOTCSI IIOBEPXHOCTHBIE 3HAHUSA BOIPOCA, C TPYJOM pEIAITCs
KOHKpeTHbIE 3anaud. Mmerorcs 3arpyaHeHus ¢ BbIBOJAaMU. JlONYCKAKOTCS HapyLIEHUs HOPM
JIUTEPATyPHOU peun.

OrneHka «HEYIOBIETBOPUTEIBHO» / «HE 3aUuTEHO». MaTepualsl u3naraercst HEmocClIeI0BaTeNbHO,
COMBUMBO, HE MPEJICTaBJIAET OIpPEICIEHHON CHCTeMbl 3HaHMM 1o aucuuiuinHe. He
pacKpbIBalOTCA IPUYMHHO-CIEACTBEHHBIE CBSI3U MEXAY SBICHUSAMH U coObrtusimu. He
IPOBOAMTCA aHanu3. BbeiBoabl oTcyTcTBYIOT. OTBETBI Ha JONOJHUTENBHBIE BOIPOCHI
OTCYTCTBYIOT. VIMEIOTCS 3aMETHBIE HApYLICHHsI HOPM JIMTEPATyPHOU PEUH.

B()l'[pOCLI K KOJJIOKBUYMaM

KoanokBuym 1. MecTo nouseHHoi Mukpoouoaoruu. Mcropust craHoB/1eHH.

[Tpeamer nmouBeHHON MuKpoOuosoruu. Crnenuduka MOYBEHHOM MUKPOOHOIOIHH, CXOJCTBO U
pasnyMsl ¢ IPYrMMHU HallpaBJIeHUSIMH MUKpPOOHOIOrHYeckoi Hayku. [lepcreKkTuBbl pa3BUTUS U
OCHOBHBIE  3aJ]aud  COBPEMEHHOW IMOYBEHHOW  MMKpoOHojoruu. MecTo MOYBEHHOU
MHUKPOOHOJIOTUH CPEIN APYTHX MHUKPOOHUOIOTHIECKUX HAYK.

KoanokBuym 2. Poib mouBeHHOM MUKPOOHOTHI B I10021bHOM KPYTOBOPOTE BelleCTB
[TpuHIMN neicTBUS M OCHOBHBIE 3JIEMEHTHI INI00aIbHOI0 KPyroBOpoTa BelecTs. PactBopumoe u
B3BELLICHHOE OpPraHMYeCcKOe BEIECTBO. | 100aabHble UKL YIJIEpoa, a30Ta, KUCIOPOIa.
KosutokBuym 3. [IpyHIMnbI OpraHu3anuy NOYBEHHbIX MUKPOOHBIX c0001IeCTB

Tunbsl 1 OpUHIMIBI TPOPUUECKUX B3aUMOOTHOLIEHUH B MMKpPOOHOM cooOmectse. IIpoaykr -
cyOctpaTHble B3auMozencTBus. [louBeHHbIE MUKPOOPTaHU3MbI — MPOIYLEHTHI, TUAPOIUTUKH,
OpONMIIBIIMKK,  JUCCUNOTPO(BI, HEpBUYHBIE W  BTOPUYHBIE  aHa’poObl.IlouBeHHBIE
MHUKPOOPIaHU3Mbl — Ta30TpO(bl, AaBTOXTOHBI, ONUIOTPOGBl. DakTopsl, BIUAKOIIME Ha
(dbopMHpOBaHUE MOYB PA3INYHBIX THIIOB.

Konnoksuym 4. MeToasl onpeneneHusi COCTABa H AKTHBHOCTH OYBEHHOH MUKPOQJIOPHI
CocTaB M aKTUBHOCTb IOYBEHHON MHKpPO(IOPHl KaK BaXXHEHIINH MoKa3aTeslb OMOJIOrMYecKoi

AKTUBHOCTH ITOYB. MeTozbl MpsAMOro nmojac4y€ra KIETOK IOJ MHUKPOCKONOM. AMNIIIMKALMOHHBIE
METO/ABl  OINpeNeNeHuss OHOJOrMYeckod aKkTUBHOCTH MouyB. OleHKa aKTUBHOCTH IO
MHTEHCUBHOCTH PA3JI0KEHUs LEJUTI0JIO3bl BECOBBIM METOJOM M IO HAKOIJICHHIO CBOOOIHBIX
HUHTUIPUHIIONIOKUTENIBHBIX aMUHOKHUCIIOT. BblneneHune pa3nuyHblX (U3HOJIOTHYECKUX U
CHUCTEMAaTUYECKUX TPYII MOYBEHHBIX MHUKPOOPraHM3MOB HAa COOTBETCTBYIOLIUX IUTATEIbHBIX
cpenax. [louBeHHbIe OaKTepUH YU4aCTBYIOILIME B KPYyTOBOPOTE cephl, pochopa, KpeMHUs, jKene3a.
Beiienenue mouBeHHBIX IpUOOB METOJOM HPUMAaHOK. MONEKYJISIpHO-TE€HETHUYECKHUE METOJbl B
NOYBEHHON MHKpPOOHMOJIOIMH JJISl MCCIEOBAHUS MHKPOOPTaHU3MOB 0€3 BBIACICHHUS B YHUCThIE
KyneTypbl. AHanu3 peaccoumanun JIHK, onpenenenue mpocdunel mpouentHoro cocrtasa I'L]
ocuoBanuit JIHK, anmamuz pubGocomanbnbix JIHK 16SpPHK, FISH-meton ans mouyBeHHOM
MHUKPODITOPHI.

KoanoxkBuym 5. IlouBeHHbIe (pepMeHTHI KAK MOKAa3aTeJu OMOJOTMYeCKOH AKTHUBHOCTH
Mo4B

®epMeHTaTUBHAS aKTHUBHOCTH MTOYB KaK MOKa3aTeNlb UX OMOJOTHYecKOd akTUBHOCTU. OCHOBHBIE
rpynnsl (epMEHTOB M METONBbI ONpefeNieHuss MX aKTHMBHOCTHM B IOYBaxX: Karajiasza, ypeasa,
JErUIpOTreHasa u Jip.

KossiokBuym 6. IlouBeHHbIe MUKPOOPraHU3MBbI M PACTEHUS — TPOPHUUYECKHE, TEHETHYECKHE
U Jp. B3aUMOJAEHCTBHSA



Ponp BeICIIMX pacTeHnii B (POPMUPOBAHUHU TOYBEHHOW MHUKPOGDIOphl. MUKpOOpraHU3MBI
pusochepsl u  pu3omUIaHbl. Tpoduueckue B3aMMOACHCTBHS MEXKIYy pAcTEHUSIMH U
MUKpoopranuzMamu. @uroropmonsl. PGRP-mMuKpoopraHu3mMbl, MEXaHU3MbI B3aUMOJICHCTBHSL.
Omnpenenenust copepkanusi KOPHEBOU U pu3ochepHoit Mukpodiopsl o Termep.

KonnokBuym 7. Bausinue 3arpsi3HeHusl IOYB Ha CTPYKTYPY M aAKTHBHOCTH INOYBEHHOM
MUKPOQJIopbl. MUKPOOPTraHU3MbI-0M01eCTPYKTOPbI

BnusiHue 3arpsi3HeHUs MOYB HA CTPYKTYPY M aKTHBHOCTH MOYBEHHOW MHKpoQuopsl. Iloua —
OCHOBHAsl Cpella aKKyMYJISILIUM U JIECTPYKLMHM TEXHOTE€HHBIX MOJUTIIOTaHTOB. OCHOBHBIE BUJbI
AQHTPOIIOTEHHBIX  COEAMHEHMM,  3arpsA3HSAIONIMX  [OuYBbl.  buojerpaganus  1OYBEHHOMN
MUKpoGopoit HepTenpoaykToB. Pusogerpaganus. buonerpaganus mouyBeHHONH MUKpodIopoit
CIIAB. BiusHue MHUKpPOOPTaHM3MOB Ha MOOWJIM3AIUIO TSDKEIBIX METAJUIOB B  IIOYBE.
buoperpananus moyBeHHOW MHUKPO(MDIOPOH MECTHIHMIOB M AP. TOKCUKAHTOB. buornpemnaparsi-
JNECTPYKTOPBl A1 OYMCTKM TII0YB OT II0YB  OT TMOJUIIOTAHTOB. 3eMiIey00pUTEIbHbIC
Oouomnpenapatsl. buomnpenapaTsl uisl 3aUTHl pacTeHui. MHXKEeHepHble CUCTEMBI ISl OYUCTKU
no4B ¥ BoA. [IpoAyKIIMOHHOE U JECTPYKIIMOHHOE HAIPABIEHUS B IPOLECCAX CaMOOYMUIICHUS
MOYB.

Kpurepuu o1ieHKH KOJIJIOKBHYMA:

- OIICHKA «OTJIMYHO» BBICTABISICTCS, €CIH CTYIACHT JICMOHCTPHPYET BCECTOPOHHEE,
CHCTEMaTHYECKOE M TIIyOOKOe 3HaHWE MaTepHalia, yMEHHE CBOOOHO BBITIOJIHSITH MPAKTUYCCKUE
3aJIaHusl yMEET CBOOOIHO JIOTHYECKH, apTyMEHTUPOBAHHO, YE€TKO M CXKATO M3JIaraTh OTBETHI Ha
BOIPOCHI C MCIIOJIb30BAaHUEM HAYYHOH TEPMHUHOJIOTHUHY;

- OIIGHKAa «XOpPOIIO» BBICTABISCTCS, €CIIM CTYACHT MPOJEMOHCTPUPOBAT XOPOIIIHE
CHUCTEMaTHYECKHE 3HAHHMS MaTepuana, OTBEThl COJCPKAT HEKOTOPYK HETOYHOCTh HIIM HE
OTJINYAIOTCS ITOJTHOTON M3JI0KEHU,

- OIICHKA «Y/IOBJICTBOPUTEIILHOY» BBICTABIISICTCS, €CIIM CTYJCHT JIACT HEITOJIHbIC OTBETHI
Ha BOIIPOCHI, IOMYCKAeT HETOYHOCTU B (POPMYJIMPOBKAX;

- OILICHKA «HEYJOBJICTBOPHUTEIBHO» BBICTABIISCTCS, €CIU CTYICHT HE MOATOTOBUIICS, HE
OTBCTUJI HA BOHpOCI)I NN OTBCTUJIT HeraBI/IJ'IBHO; IIoKasall CJ'Ia6I>IC 3HAHUS U )IOHYCTI/IJ'[ FPY6I>I€
OIIINOKHU

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSIMU
3/10pOBbsI BHIOMPAIOTCS C YUETOM MX UHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— NpU HEOOXOAMMOCTH HMHBAJIMAAM M JIMLIAM C OrPAaHHYEHHBIMH BO3MOXXHOCTSIMHU
3/10pOBbS MIPEIOCTABIISAETCS JOMOJIHUTEIBHOE BPEMs JIJIsl IOJTOTOBKU OTBETA;

— IIpU MPOBEJICHUH HPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00yUeHHsI HHBAJIUIOB U JIUIL C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHHE TEXHUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YyYaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS PE3yJNbTAaTOB OOyUYeHHsI 10 JAUCHUILUIUHE MOXKET
IPOBOAMTHCS B HECKOJIBKO 3TAIOB.

ITponientypa ornieHMBaHUs Pe3yJbTaTOB OO0Y4YEHMs WHBAJIUAOB M JIUI[ C OrpaHUYEHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMILTMHE (MOAYNIO) MpeaycMaTpUBaeT MpeOoCTaBlIeHUE
uHpopMmanuu B (opMmax, AZANTUPOBAHHBIX K OTrPAaHMYEHHUSIM HX 370pOBbS U BOCIPHUATHUSA
uH(popMauu:

JUid nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOTO IOKYMEHTA,

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.



JIJIst U1 ¢ HApYIICHUSIMHA OTIOPHO-IBUTATEILHOTO arapara:

— B Ie4aTHoi (opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMCHTA,

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

4.2 ®oH OLIEHOYHBIX CPEICTB ISl MPOBEACHUS MPOMEKYTOUYHOM aTTeCTAllUuM.

Bonpocsl 1151 NOATOTOBKH K IK3aMeHY

1. Ilpenmer mouBeHHOM MUKpoOHosorun. Crienndrka MTOYBEHHOW MUKPOOHMOJIOTHH, CXOACTBO U
pasInyMsl ¢ APYrUMHU HalpaBJIEeHUSIMH MUKPOOHOJIOrMUECKON HaYKH.

2. IlepcnieKTUBBI pa3BUTUSI U OCHOBHBIE 33/1a4l COBPEMEHHOM TOYBEHHONW MUKPOOHOJIOTUH.

3. MecTo NOYBEHHON MUKPOOHOJIOTHH CPEH IPYTUX MUKPOOHOIOIHYECKUX HAYK.

4. llpuHuMn JeHCTBUS M OCHOBHBIE 3JEMEHTBl IJIOOAIbHOIO KPYroBOpOTa BELIECTB.
PacTBOprMOE 1 B3BELICHHOE OPTaHUYECKOE BEIECTBO.

5. I'mo6anbHble LMKIIBI YIIIEPOAA, a30Ta, KUCIOPOa.

6. Tunbl ¥ OPUHIMIIBI TPOPUUECKUX B3aUMOOTHOILIEHUH B MUKpOOHOM coobiuecTBe. IIponykT -
cyOcTpaTHbIe B3aUMO/ICHCTBHSL.

7. IlouBeHHbIE MUKPOOPTaHU3MbI — IPOAYLIEHThI, TUIPOIUTUKHU, OPOJUIIBIIUKH, JUCCUTIOTPODBI,
NEPBUYHBIE U BTOPUYHBIE aHA3POOBI.

8. ITouBeHHBIE MUKPOOPTaHU3MBI — ra30TPO(bI, aBTOXTOHBI, OJIUTOTPOQBI.

9. dakTopHI, BIUAIONIUE HA (OPMHUPOBAHUE TTOYB PA3INYHBIX THIIOB.

10. CoctaB ¥ aKTUBHOCTh IIOYBEHHOW MHKpPOQIIOpHl KaK BaKHEHIIWH IOKa3aTelb
OMOJOrN4YeCcKOl aKTUBHOCTH I10YB.

11. Meroab! npAMoro noac4éra KjIeToK 1oJ MUKPOCKOIIOM.

12. AnniukanroHHbIe METO/IbI ONPEIENICHUsT OMOJI0rMYE€CKON aKTUBHOCTH ITOYB.

13. OueHka akTUBHOCTHU 110 MHTEHCUBHOCTH PA3JIOKEHUS LIEJUIF0JI03bl BECOBBIM METOJIOM U 1O
HAKOIJICHUIO CBOOOIHBIX HUHTUPHUHIIONOXKHUTEIBHBIX aMHUHOKHUCIIOT.

14. Beoigenenue pa3nuuHbIX (U3MOJIOTMYECKUX W CHCTEMAaTHYECKMX TpYII MOYBEHHBIX
MHUKpPOOPTraHU3MOB Ha COOTBETCTBYIOIUX MMUTATENIBHBIX CPElax

15. [TouBeHHBIE OAaKTEPUN YUAaCTBYIOIME B KPYTOBOPOTE cepbl, (hocdopa, KpeMHHUS, sKere3a.

16. BoiieneHne noYBeHHbIX TPHOOB METOJOM IPUMAaHOK.

17. MonexkynsipHO-TeHETUYECKHE METO/bl B NOYBEHHOW MHUKPOOMOJIOTHMH ISl MCCIEOBAHUS
MHUKPOOPIaHU3MOB 0€3 BBIJICJIEHUS B YUCThIE KYJIbTYpHI.

18. Ananu3s peacconmanuu JJHK, onpenenenue npoguneit nporentHoro cocrana 'Ll ocHoBaHui
JHK, ananu3 pubocomansubix JJTHK 16SpPHK, FISH-meton s mouBenHoN MUKPODIOPHI.

19. ®epmeHTaTUBHAS AKTUBHOCTD MTOYB KaK MOKa3aTelb UX OMOJIOrMYECKON aKTUBHOCTH.

20. OcHoBHBIE TPYIIBI (HEPMEHTOB M METOJIbI ONPEeNCHHs] UX aKTUBHOCTH B TIOYBAX: Karanasa,
ypeasa, AeTUAporeHasa u ap.

21. Ponp BbICIINX pacTeHUH B POPMHUPOBAHUY MOYBEHHOW MUKPOQIIOPHI.

22. MuUKpOoOpraHu3Mbl pU30Ccepbl U PU3OILIAHBI.

23. Tpoduueckue B3aUMOJEHCTBUS MEKIY PACTEHUSIMU U MUKpOOpraHuzMaMu. GUTOropMoHsI.
24. PGRP-MuKpOOpraHu3Mbl, MEXaHHU3MBI B3aUMOICHCTBUSI.

25. Onpenenenust coaepkanusi KOpHEBOU U puzochepHoit Mukpodopsl mo Tenmep.

26. BiustHue 3arpsi3HEHUs IOYB HA CTPYKTYPY U aKTUBHOCTH MOYBEHHON MUKPO(IIOpPHI

27. IlouBa — OCHOBHAs CpeAa AKKYMYJISILIUU U IECTPYKIIUHA TEXHOTCHHBIXIIOJUTFOTAHTOB.

28. OCHOBHbIE BU/Ibl AHTPOIIOT'€HHBIX COETMHEHUH, 3arpA3HSAIOIINX TOYBBI.

29. buonerpananus noYBeHHOW MUKpoQIiopoit HepTenpoaykToB. Pusonerpagamms

30. buonerpagauus nouseHHoi Mukpodopoit CITAB



31. BausiHue MUKPOOPTaHU3MOB Ha MOOMITU3AIIHMIO TSKEIBIX METAJLIOB B TTOYBE.

32. buonerpananus MOYBEHHOM MUKPODIOPOI MECTUIMIOB U AP. TOKCHKAHTOB.

34. buonpenapaThl-AeCTPYKTOPHI I/l OYMCTKH I10YB OT IIOYB OT IOJUIFOTAHTOB.

35. 3emneynobpuTensHbie OUOTpenapaThl.

36. buonpenapaTsl Ui 3alIUThl PACTEHUH.

37. VIH>KeHepHbIE CUCTEMBI JUIsl OYMCTKH OYB U BOJ.

38. IIpoayKIIMOHHOE U IECTPYKLIMOHHOE HAIIPABJIEHUS B IIPOLIECCAX CAMOOYMILIEHHUS IIOYB.

Kpurepuu oneHku sx3ameHa:

- OLIEHKAa «OTJIMYHO» BBICTABJISIETCS, €CJIM CTYAEHT YCBOWJI OCHOBHYK) U 3HAaKOM C
JIOTIOJIHUTEIIBHOM ~ JIMTEPaTypou, PEKOMEHJIOBAHHOM  IIPOrPAMMOM; JEMOHCTPUPYET
BCECTOPOHHEE, CUCTEMAaTHYeCKOe M TINyOOKOe 3HaHHWE IPOrpaMMHOIO Marepuana, yMEHHE
CBOOOJTHO  BBIMOJNHATH  NPAKTUYECKHE  3aJaHuA.TpeOyemble  OOMIEKYyNbTypHBIE |
npodecCHOHATbHBIE ~ KOMIETEHIMM  COPMHUPOBAHBL;  yMeeT  CBOOOJHO  JIOTMYECKH,
apryMEeHTHPOBAHHO, YETKO U CXKAaTO M3J1araThb OTBETHI HA BOIIPOCHI C UCIOJIb30BAaHUEM HAYYHOUN
TE€PMUHOJIOTHH;

- OLEHKAa «XOpOLIO» BBICTABISAETCS, €CIM CTYAEHT IPOJEMOHCTPUPOBAI XOPOIINE
cUCTeMaTH4YeCKHe 3HaHMs Marepuana, OTBETbl COJEpKAaT HEKOTOPYKD HETOYHOCTb WM He
OTJIMYAIOTCSI MOJHOTOM M3JI0KEHHUS; CTYIEHT 3aTPYJHSETCS] B BBISIBICHHUU CBSI3U M3J1araeMoro
MaTepHaia ¢ ApyruMH paszeiaaMyu IporpaMMsl;

- OLIEHKa «y/IOBJIETBOPUTEIIbHO» BBICTABISETCS, €CIM CTYACHT JAET HEMOJHbIE OTBETHI
Ha BOIIPOCH! 3K3aMEHALIMOHHOI0 OmiieTa, He CMOI 0OOCHOBaHHO OTBETHTH Ha JIONOJIHUTENIbHbIC
BOTIPOCHI, JONMYCKAaeT HETOYHOCTH B (hOPMYyITHpPOBKaX;

- OLIEHKa «HEYJOBJIETBOPHUTEIbHO» BBICTABIIAETCS, €CJIM CTYAEHT HE IMOATOTOBHJICS K
9K3aMEHY, HE€ OTBETHJI Ha BOMNPOCHl WJIM OTBETWUJ HENPaBWIIbHO; MOKa3all ciiadble 3HAaHUSA U
JIONYCTUJI TPYyOble OLIMOKH; OLIEHKA «HEYIOBJIETBOPUTEIBLHO» BBICTABISIETCS, €CIIU CTYICHT
HOJIOXKHJI OUJIET U OCTABUII €ro Oe3 OTBETA.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BBHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— NpW HEOOXOAMMOCTH WHBAJIMAAM H JIMIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH
3JI0pOBbsI NIPEIOCTABIISIETCS IOMOJIHUTEIBHOE BpeMsl [Tl OJrOTOBKHM OTBETA HA HK3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3YyJIbTATOB 00yUSHHsI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIOJIb30BaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHIYAITbHBIMA 0COOEHHOCTSIMU;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEAypa OICHWBAHUS pE3YJIbTATOB OOYUYEHHs 10 JHUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponierypa orneHMBaHUsI pe3yJbTAaTOB OOYYCHHsS WHBAIUAOB M JIMI] C OTPAaHHYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJI0) IMpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHMUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT C HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

J1i1st TUTT ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO arapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,



JlaHHBII TIepeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJIbLHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJISE OCBOEHMSI JUCUMILJIMHBI (MOIYJIs).
5.1 OcHoBHas JiuTEpaTypa:

1. Tapunkas, M.FO. Dxomorusi pacTeHHi, >KUBOTHBIX M MHUKPOOPTaHU3MOB : Yy4eOHOE
nocobue / M.YO. Iapunikas, A.A. IlaiixyrouHoBa, A.W. baiitenoBa ; MUHUCTEPCTBO
obOpasoBanus u Hayku Poccuiickoit @enepanmm, I'.Y. OpenOyprckuii. - OpenOypr : OI'Y,
2016. - 346 c. : un., cxem., Tabn. - bubnmorp.: ¢. 330-333. - ISBN 978-5-7410-1492-9 ;
To xe [DneKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=467218

2. Ewmmes, BceBonon TuxonoBud. MukpooOuosorus [Tekcr]: yueOHMK st OakayiaBpoB :
YU4eOHUK JUIsl CTYIACHTOB BY30B, OOYYAIOMIMXCS MO HAMPABICHUSAM U CICHUATBHOCTIM
arponomudeckoro oopazosanusi / B. T. Emues, E. H. Mumycrusn. - 8- usz., ucrp. u
nor. - Mocksa : FOpaiit, 2014. - 445 ¢

Jns ocBoeHus AMCUMIUIMHBI MHBAIMAAMU U JIMIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3JI0POBbSl MMCIOTCSI M3JaHHSI B JJICKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JIaubp» n «OpaiiT».

5.2 JlonoiHUTEIbHASI JINTEPaTypa:
1. 3ro3una, O.B. OOmas wmukpobuonorusi: mnabopatopHsiii mpaktukym / O.B. 3io3una ;
MunncrepcTBo 00pazoBanus u Hayku Poccuiickoit @enepanuu, @enepalibHOE TOCYIapCTBEHHOE
OromkeTHOe 00pa30BaTENbHOE YYPEXKACHHUE BBICHIETO MPOQPECCHOHATBHOIO 00pa3oBaHuUs
«TaMOOBCKUI TOCYTapCTBEHHBI TEXHUYECKHIl YHUBepcuTeT». - TamOoB : WM3mareiabcTBO
®OI'BOY BIIO «TT'TY», 2015. - 82 c. : un. - bubn. B ku. - ISBN 978-5-8265-1431-3 ;[Dm.
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=445121 (29.03.2017).
2. MukpoOuonorndyeckuii mpaktukyMm : yaeobnoe nocodue / K.JI. [llnaiinep, M.H. ActpaxaHiieBa,
3.A. Kanapckas u ap. ; DexmepaibHOE areHTCTBO MO oOpa3oBaHHI0, [ocymapcTBEHHOE
oOpa3oBaTenbHOe yupekaeHue Beicmero mpodeccuonanbHoro obpasoBanus KazaHckuit
rOCyIapCTBEHHBIN TEXHOIOIMYecKui yHuBepcuteT. - Kazanp : M3natenscteo KHUTY, 2010. -
83 c. : [Dnexrponnsrii pecypc]. - URL://biblioclub.ru/index.php?page=book&id=259055
3. Aunpees, B.I1. Jleknuu mo ¢usumonorun pacreHuit : yueOHoe mocobue / B.I1. Annpees ;
Poccuiickuit rocynapcTBeHHBIN nenarornueckuii yuuepcuretr uM. A. U. I'epiuena ; Hayd. pen.
I'.A. Bopobeiikos. - CII6. : PI'TIY um. A. U. T'epuena, 2012. - 300 c. : cxem., Tabmi., ui. -
bubmmorp.: c¢. 281. - ISBN 978-5-8064-1666-8 ; To »xe [DnekrponHsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428272

5.3. Illepuoauyeckue u3IaHusl:

Mecro
Ne [lepuognunocth | 3a Kakue TOJIBI
HazBanue n3nanus XpaHEHUs
n/m BbIXOJa (B TOf) XPaHUTCS
1 Muxkpobuosorus 6 1944-2016 43
5 Bectauxk MI'V. 4 1956-1983,1987- s
Cepust: buonorus 2016
4 Kumiirieckas "1 2001-2016 -
naboparopHas TUarHOCTHKA
5 Mukousorus u|b 2001-2016 93



http://biblioclub.ru/index.php?page=book&id=467218
http://biblioclub.ru/index.php?page=book&id=445121

¢duTonaronorus

6 MukpoOHOoTOTHIECKHI 6 1987-2016 ws
KypHAI

7 MoutekysnsapHas OMOJIOTHS 6 1978-2016 q3

8 brorexHonorus 6 1996-2016 93
N3Bectuss PAH

9 Cepusi: 6 1936, 1944-2013 4/3
buosiornueckas

10 [Mpuknannas OuOXUMUS U 6 1968-2016 ws
MHUKPOOHOJIOTHSI
buosnorus.

11 Pedeparuubiit JKypHaIL. 1970-2013 3an PXK
BUHUTU

6. Ilepeuenr pecypcoB  HH(POPMANHOHHO-TEIEKOMMYHHKAIMOHHOH  CeTH
«HTEpHEeT», He0OXOAMMBIX /IJIS OCBOEHHSI JUCIUIIJIHHBI (MOITYJIs).
1. www.kubsu.ru - opunmanpublii caiiT Kydanckoro rocyapcTBEHHOIO YHUBEPCUTETA;
2. http://ibppm.ru - MHCTUTYT OMOXUMHUHM M (PU3HOJIOTUN PACTCHUIH U MHUKPOOPTaHHU3MOB
PAH.

7. Meroauyeckue YyKa3aHusi Ui OO0y4YalOIIMXCSl IO OCBOEHUI0 JAUCHHILIMHBI
(Mmonpy.st).

Jleknus:

PaGoTa Ha Jlekuuu sBISETCA OYE€Hb BaXKHBIM BUAOM CTYJCHUECKON NEATEIbHOCTH I U3Y4eHUs
JUCLUIUIMHBL, T.K. Ha JIEKIUM NPOUCXOAUT HE TOJBKO COOOIIEHHWE HOBBIX 3HAaHUH, HO U
cucreMaTu3anus U o0oO0IeHNe HAKOIUICHHBIX 3HaHUH, GopMupOBaHHE HA UX OCHOBE MACHHBIX
B3IJIAJIOB, YOEKACHUH, MHPOBO33PEHUS, pPa3BUTHE ITO3HABATENBHBIX M TMPO(ecCHOHATBHBIX
uHTEepecoB. JIGKTOp OpUEHTHPYET CTYJIeHTOB B yueOHOM Marepuaine. KpaTkue 3anucu nekuui
(KOHCIIEKTHUPOBAHUE) TOMOTAET YCBOUTh MaTepUal.

Hamucanue KoHcIeKTa JIEKIMM: KpaTKO, CXEMAaTUYHO, IIOCJIENI0BAaTENbHO (PUKCHPOBATH
OCHOBHBIC TIOJOXEHHUS, BBIBOABI, (OPMYIUPOBKH, OOOOIIEHHS; MOMEYaTh BaXKHBIE MBICIH,
BBIJIETISTH KIIIOYEBBIE CI0Ba, TEPMUHBI. KOHCIEKT Jiydllle moipa3esiTh Ha MyHKTHI, Haparpadsl,
coOmosias KpacHyro cTpoky. [IpuHIMnManpHbBIe MecTa, ompeeneHus, (HOopMyibl CleayeT
COIMpPOBOXKAATh 3aMEUAHUSAMU: «BAXKHO», «OCO0O Ba)XKHO», «XOPOIIO 3allOMHUTHY» M T.I. WU
NOJYEepKUBaTh KpacHoW pyukoi. LlenecoobpazHo pa3paboTarh COOCTBEHHYK) CHUMBOJIMKY,
COKpAILEHUSI CJIOB, YTO IIO3BOJIMT CKOHIEHTPUPOBATh BHHMAaHHWE Ha BAaXKHBIX CBEIACHMSIX.
[TpocnymmuBaHue U 3aIIUCh JIEKIIMM MOYKHO IPOU3BOJUTE ITPHU MIOMOIIN COBPEMEHHBIX YCTPOMCTB
(nukrodoH, HOYTOYK, HETOyK M T.N.). PaboTas Haj KOHCIIEKTOM JIEKIMM, Bcerna cieayer
UCMOJb30BaTh HE TOJBKO Y4YeOHUK, HO M Ty JUTEpaTypy, KOTOPYIO JOHNOJHHUTEIbHO
pEeKOMEH/I0Bal JIEKTOp, B TOM 4HCIE€ TEPUOJMYECKHUE M3AAaHHUS COOTBETCTBYIOILEH
HanpaBieHHocTH. [lo pesynpraTamM paboThl C¢ KOHCIEKTOM JIEKLUMH CcleayeT 0003HAauuTh
BOIPOCHI, TEPMHUHBI, MaTE€PHaJl, KOTOPBIA BBI3BIBAET TPYIHOCTH, IOMETUTH U MONBITATHCS HAWTU
OTBET B pEKOMEHJyeMoW nuTeparype. Ecnum camocTosTenbHO He yaaercss pa3o0paThCsl B
MaTepuaie, He00X0aAUMO c(hOpPMYIUPOBATh BONPOC U 33aTh MPENOAABATEII0 Ha KOHCYIbTAllUH,
Ha MPAKTUYECKOM 3aHATHH, HA OOIEHNH B KOHTAKTHBIE Yachl. JICKIIMOHHBIN MaTepua sBIseTCs
0a30BbIM, C KOTOPOTO HEOOXOAMMO HauyaTh OCBOCHHE COOTBETCTBYIOIIETO pa3fiesia WU TEMBI.
[1naH MOArOTOBKM K JIEKLIUU:

. 03HAKOMUTECS C TEMOM JIEKITNHT

. 03HAKOMUTHCS C MIPENTIOKEHHBIMUA BOIIPOCAMU

. U3YYUTh COOTBETCTBYIOIIMIA MaTepuan



http://www.kubsu.ru/
http://ibppm.ru/

. 03HAKOMUTBCS C TUTEPATYPOU IO TEME
IIpakTH4eckne (ceMMHAPCKHE) 3aHATHSA
B mnpouecce moaroToBKM K NPaKTHYECKOMY 3aHATHIO HEOOXOAMMO O3HAKOMHUTBCS C

paboueii mTporpaMmMoil JUCUMIUIMHBI, TeMaMd M IUIAHAMH TPAKTHYECKUX (CEMHHApPCKUX)
3aHATHUH, yaemss ocoboe BHUMaHKE LEsIM M 3a7iadaM, CTPYKTYpEe U COEP)KaHUI0 JUCLUIUIUHBL,
MPOBECTH aHAJIU3 OCHOBHOW y4eOHOM JMTEpaTyphl, MMOCIE YEro padoTarh ¢ PEKOMEHI0BAHHOM
JOTIONIHUTEIbHOW JUTepaTypol. IIpm yCTHOM BBICTYIUIEHMM IIO KOHTPOJBHBIM BOIIPOCaM
CEMHMHAPCKOTO 3aHATUS HYKHO H3/arath (HE 4YWTaTh) MaTepual BBICTYIUIEHUS CBOOOJIHO.
Heo6xonuMo KOHILEHTPUpPOBAaTh CBOE BHMMAHUE Ha TOM, UYTO BBICTYIUIEHHE OOpaIIEHO K
ayouTOpuu, a He K MpPEernojaBaTeNio, T.K. 3TO 3HAYUMBIA acMeKT MNpodecCHoHAIbHBIX
komnereHIMU. [lo OKOHYaHMM CEMMHAPCKOTO 3aHATHA CIEAYET IOBTOPUTH BBIBOJIBL,
CKOHCTPYMpPOBAHHbIE Ha CEMHUHAapE, IPOCIEIUB JIOTUKY UX ITOCTPOCHUS, OTMETUB IOJIOKEHUS,
JeKalye B UX OCHOBE. J[J1s 3TOro B TeUeHUE ceMUHapa cielyeT aenarb IoMeTku. bomee Toro, B
cllyyae HETOYHOCTEH M (WJIM) HENOHMMAaHMS Kakoro-auOo BOIMpoca MPOMIEHHOr0o Marepuana
ciefyeT oOpaTHTbCA K IPENoAaBaTeNlo Uil IOJIydyeHHs] HEOOXOJUMOH KOHCYIbTallUU U
pa3bsCHEHUS BO3HUKIIEH cuTyanuu. Cxema MoAroTOBKHU K MPAaKTUYECKUM 3aHATUSM:

® O3HAKOMHUTHCS C TEMOM, IENBIO U 3a/1a4aMHU pabOTHI
pPaccMOTPETh NPEAIOKEHHBIE BOIIPOCHI
U3Y4HTH JIEKLIMOHHBIN MaTepuall, OCHOBHYIO U JOIOJIHUTEIBHYIO JIUTEPATYPY
03HAKOMMTBCSI C IPAKTUYECKUMH 3aJaHUSIMU U XOJIOM MX BBIIIOJIHEHHUS
O3HAKOMUTBCS ¢ 000PYZAOBaHUEM 3aHATHUS
BBINOJIHUTH 33/1aHUS B COOTBETCTBUU C XOJIOM PaOOThI
MUCBbMEHHO O(OPMUTH BBIIIOJHEHHYIO paboTy

® [IOABECTU UTOT U ClIeJaTh CTPYKTYPUPOBAHHBIE BBIBO/IbI
CamocrosiTesbHas padora

CamocrosiTenbHasi paboTa CTYAEHTOB JMCLUMIUIMHE OCYILECTBISIETCS C  LENbIO

yIIIyONeHUsl, pacUIMpeHMs, CUCTEMaTH3allMM U 3aKpEIUICHUs IOJIyYEHHBIX TEOPEeTHUYECKUX
3HaHUH, (POpPMUPOBAHMS YMEHUH HCIIOJIB30BAaTh JOKYMEHTAIMIO M CICHUAIBHYIO JUTEPATypy,
pa3sBUTHsI I103HABATEJIbHBIX CIHOCOOHOCTEH M aKTMBHOCTH, a Takke (OPMUPOBAHUSA
CaMOCTOSITENIbHOTO MBILUIEHUS, CIOCOOHOCTEN K CaMOpa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U
camMopealM3alliM,  pa3BUTHA  HCCIEeNOBaTeNlbckMX — ymeHuil.  Ilepen  BbIosHEHUEM
CaMOCTOSITENIbHOM PabOTHl HEOOXOJMMO YETKO IOHUMaTh LENM M 3ajaud paboThl, CPOKHU
BBITTOJIHEHUS, OPUEHTUPOBOUHBIH 00BEM, OCHOBHBIE TpeOOBaHMsS K pe3yiabTaraM padoTHl,
KpUTEpUN OIIEHKU. BO BpeMs BBINIOJIHEHUS CaMOCTOSITEIIbHON padOThl MpPErnoaaBaTelb MOKET
IPOBOJUTH KOHCYJIbTallMU. KOHTPOJIb pe3yabTaToB caMOCTOSTEIbHON PabOThl CTYACHTOB MOXKET
OCYIIECTBIISTHCS B MMCbMEHHOM, YCTHOW WJIM CMELIaHHOW (opMe, ¢ MPEeACTaBIEHUEM MTPOIyKTa
TBOPYECKOH AEATENbHOCTH CTyJeHTa. B kauecTBe ()OpM M METO/I0B KOHTPOJISI CAMOCTOSATEIbHON
paboThl CTYIGHTOB MOTYT OBITh MCIOJIb30BAHBI CEMMHAPCKUE 3aHATHS, KOJUIOKBUYMBI, 3a4€ThI,
TECTUPOBAaHUE, CAMOOTYETHI, KOHTPOJIbHBIE paboThl U Jp. Kpurepusmu oueHKH pe3ynbTaToB
CaMOCTOSITENIbHOM paboOThl CTYyAEHTa SABISAIOTCA: YPOBEHb OCBOEHHS CTYIEHTOM Y4eOHOTO
MaTepuana, YMEHMsl CTyJEHTa HCIOJIb30BaTh TEOPETUYECKUE 3HAHMS IIPU  BBINOJIHEHHUU
MHAVBUAYAJIbHBIX 33JaHUN; CPOPMHUPOBAHHOCTH OOIIEy4YeOHBIX yYMEHUH; OOOCHOBAaHHOCTH U
YEeTKOCTh M3JIOKEHUs OTBeTa; opopMIIeHHEe MaTepualla B COOTBETCTBUU C TpeboBaHusMmU. [Tnan
MOJATOTOBKH:

® U3y4YUTh COOTBETCTBYIOUINH JIEKIIMOHHBIA MaTepUal

® U3y4YUTh OCHOBHYIO JIUTEPATYypy IO TEME

® U3YYUTH JOMOJHUTEIBHYIO JIUTEPATYPY 110 TEME

e 0(GOpMUTH BHINOJIHEHHYI0 pPAa0OTy MHCbMEHHO WM B BHJAE MpE3EHTAllUU B

3aBUCHMOCTH OT 3aJaHMsI

® CJeNaTh CTPYKTYPHUPOBAHHBIE BBIBOJBI.

IHoaroroBka Kk 3K3amMeHy



[Tpy moaroToBKe K K3aMeHY HEOOXOAMMO OPUEHTHPOBATHCA HA KOHCIEKTHI JEKIMH, pabodyro
IporpaMMy JUCHUUIUIMHBI, HOPMAaTUBHYIO, y4eOHYI0 U peKOMEHyeMyto juteparypy. OcHOBHOE
B IIOATOTOBKE K CJIa4ye dK3aMe€Ha - 3TO IIOBTOPEHUE BCEr0 MaTepuaia JUCHUIUIMHEL, 10 KOTOPOMY
Heo0X0IuMO caBaTh dK3aMeH. IIpu moaroroBke K cradye sK3aMeHa BEChb 00beM pabOThI HYKHO
pacnpenesaTb paBHOMEPHO 110 JHSAM, OTBEJCHHBIM JUIA ITOATOTOBKH, KOHTPOJIUPOBATH KAXKIbIN
JICHb BBINIOJTHEHWE HaMEueHHOH paboThl. B mepmoj MmOAroTOBKM K 3K3aMEHY CTYICHT BHOBB
oOpamraercs K y)xe u3ydeHHOMY (IIpoiieHHOMY) yueOHoMy MaTtepuaiy. [loaroroBka Britouaer
B ce0s TpH OJTama: CcaMOCTOsTENIbHass padoTa B TEUYEHHUE CEMECTpa; HEMOCPEICTBEHHAs
IOArOTOBKA B IHM, NPEALIECCTBYIOIINAE JK3aMEHy 10 TeMaM Kypca; IOArOTOBKAa K OTBETY Ha
3a/laHus, cojeprkalecs: B Ouierax. JK3aMeH IPOBOAUTCA MO OuieTaM, OXBATHIBAIOLIUM BECh
IIPOMJCHHBIA MaTepraj AUCLHUIUIMHBI, BKIIOYas BOIPOCHI, OTBEIECHHBIE U1 CAMOCTOSITEIILHOTO
u3ydeHus. Jlns ycmemHoOW chauu  ykasaHHble B pa0oueil mporpamme  (opMHUpyeMbIe
KOMIIETEHIIUM B pe3yJbTaTe€ OCBOEHUS IUCLMIUIMHBI JOJDKHBI OBITh NPOJEMOHCTPUPOBAHBI;
TOTOBHUTHCS K 9K3aMEHY HEOOXOJMMO HAYMHATH C MEPBOH JIEKLIUU U IEPBOTO CEMUHApa.
IHoaroroBka npe3eHTanMii:

® 3HAKOMMTBHCS C TEMOM, LIENIBIO U 3ala4aMU

® COCTaBUTh IUIAH MPE3EHTAllMM COIJIACHO OCBOCHHOMY TEOPETUYECKOMY

MaTepualy

® IIPOMU3BECTH IIOUCK B JIEKIIMOHHOM MaTepuaje, OCHOBHOM U JOIOJHUTEIbHOU
auTeparype GaKkTHIECKOro MaTepHaia 1o TeMe
MIPOU3BECTH MTOMCK WIIIIOCTPATUBHOIO MaTepuaia B ceTH "uHTepHer"
COCTaBUTh MIPE3EHTALIMIO IIPU IIOMOIIY cneruainupoBadHoro [10
COCTaBUTh JOKJIAJ 110 WITIOCTPATUBHOMY MaTepUally Mpe3eHTallluu

® OTpENEeTUPOBATH MIPE3EHTALIUIO NEpe caauei
KouanoxkBuymbi:

® 03HAaKOMHUTBCS C TEMOM M BOIIPOCAMU KOJIJIOKBUYMa
W3Y4UTh JIEKIMOHHBIN MaTepuall
U3Y4YUTh OCHOBHYIO JINTEPATYpPy IO TEME
U3YYUTb JOTIOJHUTEIBHYIO JTUTEPATYPY IO TEME
HamucaTbh OTBET Ha MPEAJI0KEHHBIH BOIIPOC
00BbEM MUCbMEHHOT'0 OTBETA OT 3 110 4 CTpaHULl, BpeMs BbINOJHEHHS 10 90 MUHYT

B ocBoeHun AMCHUIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbs OOIBINIOE 3HAYCHHE HMEeT HHJIWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NuauBuayanbHple KOHCYIBTAIMM 1O TPEAMETY SBISAIOTCS BAKHBIM  (PAKTOPOM,
CIOCOOCTBYIOIIUM WHWBHAYyATH3alUA O0YYEHUSI M YCTAHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OO0yJaroIIUMCS WHBAIWIOM WM JHUIOM C OTPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBBSI.

8. IlepeueHb HH(POPMANMOHHBIX TEXHOJIOTH, HCMOJIL3yeMbIX MPHU OCYIIECTBJIECHUHU
00pa30BaTe/ILHOIO MPOLEcca MO0 JMCHUUILIHHE (MOLYJIIO).

8.1 IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHH.
— KoHcynbTHpOBaHUE TOCPEACTBOM IEKTPOHHOM MOYTHI.

— Wcnons3oBanue CTYACHTAMU 3JICKTPOHHBIX HpCSGHTaHI/Iﬁ Ha NPaKTUYCCKUX 3aHATHAX

8.2 IlepeyeHbp HEOOXOAMMOI0 IPOTPAMMHOI0 00eCIIeYCHUS.

Ne Ne norosopa [Tepevens TUIIEH3NOHHOTO MPOTPAMMHOTO 00ECTICUCHHS
1/

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




Cornatenue Microsoft
ESS 72569510

2. | Ne73—-ADD/223-93/2018
Cornatenue Microsoft

ESS 72569510 Microsoft Office Professional Plus
3. Hor. Ne344/145 ot [IpenocraBiieHne HEUCKIIOUUTEIbHBIX UMYIIIECTBEHHBIX ITpaB
28.06.2018 Ha UCIOJIb30BaHUE TPOrPAMMHOTO O0eCTIeYeHUs

«AHTHIIIIarHaT» Ha OIHH Ioj

4. | Kontpakt No74-ADD/44-
®3/2017 ot 05.12.2017

Beccpounas muriensus Ha 25 mons3oBatencii: StatSoft Statistica
Ultimate Academic for Windows 10 Russian/13 English
Cerenas Bepcus (Concurrent User)

8.3IlepeueHb MH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynbrant [Lrocy,
— «["apaHT».

9. MarepuajabHo-TexHUYecKass 0a3a, HeoOXxoauMmasi sl  OCYLIeCTBJIEHUS
00pa30BaTeILHOIO MPoOLUEcca N0 AMCHHUILINHE (MOIYJIIO).

No Bug pabor

MartepuanbHO-TEXHUYECKOE  00eClevYeHue  JIMCIUTUIIHHBI
(MOmynsl) M OCHAIIEHHOCTh

1. JleK1IMOHHEbIE 3aHATHS

Aynutopun 412, 419, ocHalleHHblE NPE3ECHTALMOHHOU
TEXHUKOW  (MPOEKTOp,  JKpaH,  KOMIIBIOTEP/HOYTOYK,
ayIMOCUCTEMa) U  COOTBETCTBYIOIIUM  HPOrPaMMHBIM
obecrieuenuem (110).

2. JlabopaTopHbIe

Aynutopuss 412, 419, ocHameHHas Npe3eHTAUOHHON

paboThI TEXHUKOMN (IpoexTop, JKpaH, KOMITBIOTEP/HOYTOYK,
ayquocHcTeMa) M COOTBETCTBYIOIIMM  IPOTPAMMHBIM
obecnedyenueM (I10), a Taxxke HeOOXOTUMBIM J1a0OPATOPHBIM
000pyioBaHUEM
3. I'pynnossie Aynurtopus 410, (kabuner)
(MHAMBUAYATHHBIC)
KOHCYJbTAIHU
4. Texymuii  koHTposb, | Aynutopus 412, 419.
MIPOMEKYTOUHAs
aTTecTaius
5. CaMocTrogTenbHas Kabuner nns camoctostensHO paboThl 437, OCHAIIEHHBIH
paboTta KOMIIBIOTEPHON TEXHHKOH C BO3MOKHOCTBIO TMOJKIIOYEHUS K

cetu «/HTepHET», MpPOrpaMMOil SKPAHHOTO YBEIMUYEHHS U
00€eCHeUYeHHbI JTOCTYNOM B AJIEKTPOHHYIO HH(OPMaIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA.

3an Oubmuotexkn KyOI'Y ocHamieHHbII KOMIBIOTEPHON
TEXHUKOM €  BO3MOXKHOCTBIO  MOJKIIOYEHUS K  CETH
«HTEepHeT», mporpaMMod  JKpPaHHOTO  YBEIUYEHUS U
00€CIeYeHHbIH JOCTYNIOM B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-
00pa30BaTeNbHYIO CPEly YHUBEPCUTETA




PEIIEH3USA
Ha padovyI0 MPOrpaMMy MO JUCHUIIIIUHE
«ITouBeHHAst MUKPOOUOJIOTHSI»
Hanpasienus 06.03.01 buonorus

Pabouass mporpamma mno aucuuiuinHe «llouBeHHas MUKpPOOHOJIOTHUSY IS
cTyaeHToB Ouonorudeckoro (akynpreta ®I'bOY BO "KyO6I'V" cocraBinena B
COOTBETCTBUU Cc TpeOOBAHUSIMU denepanbHOTO ['ocynapcTBeHHOTO
OO6pa3oBaTenbHOTO CTaHJapTa TpeThero mnokoseHus. [Iporpamma cocrtaBiieHa B
MOJTHOM COOTBETCTBUU C TpeOOBAHUSIMU YYEOHOTO IUJIaHA IO HAMpaBJICHUS
06.03.01 buonorwus.

PaGouass mporpamma mpenanonaraeT pacmpeneiieHne TeM | HW3ydeHHUe
Marepuaiia 1o pasjaeinaMm. ['paMOTHO CTPYKTypUpOBaHA, W OXBaTbIBACT BCE
aKTyaJIbHbIC HAIPABJICHUS MO AUCIUIUIMHE HA CETOAHSAIIHUN JEHb.

Bce paspmenst pabouelt mporpamMMbl  HampaBlieHbl Ha (OpMHUPOBAHUE
TpeOyeMbIX CTaHIAAPTOM KOMIIETEHIUH, B MTOJIHOM MEpE OTBEYAIOT TPEOOBAHUSIM K
pe3yJbTaTaM OCBOCHHUS Y4eOHOM IucHUIUIMHBI B cooTBeTcTBUM ¢ PI'OC BO
TPEThEro MoKoJIeHUs. Kaxmplil pa3fen nmporpaMmbl pacKpbIBa€T paccMaTpUBAaEMbIE
BONPOCHI B JIOTUYECKOW MOCIEAOBATEIBHOCTH, OINPEAETISEMON 3aKOHOMEPHOCTIMHU
OOy4YeHHUsI CTYJICHTOB.

JIns  3aKperuieHHusT TEOpEeTUYECKUX 3HaHuM, (OpMUPOBAHMS TpeOyeMbIX
KOMIETEHIIMM, YMEHUA W HaABBIKOB CTYJCHTOB MpEeAyCMaTpPUBAIOTCA Kak
ayJIUTOPHBIE, TAK U CAMOCTOSITEIIbHBIE 3aHATHA. KoInuecTBO ayTMTOPHBIX 3aHATUH
U BHEAyJAUTOPHOW pabOThl CTYIEHTOB COOTBETCTBYET TpPeOOBAHUSIM Y4e€OHOTO
TJIaHa.

KoHTponb u oOIleHKa pe3yJbTaTOB OCBOCHUS YUYE€OHOW JAUCITUTLIIMHBI
OCYIIECTBJISIIOTCS B CTPOTOM COOTBETCTBHM C TPEOOBAHUSIMH y4eOHOTO IJIaHa IO
nucturinHe. PazpaboTannbie U npejyiaraeMeie B mporpamme (GopMbl U METOIBI,
MO3BOJIAIOT B MOJHOM MEpE OCYIIECTBISATh KOHTPOJIb M OLIEHKY pPE3yJIbTaTOB
o0ydeHus (copMHPOBAHHBIX KOMIICTCHIIMH, OCBOCHHBIX HABHIKOB M YMCHUH,
YCBOCHHBIX 3HAHUM).

[lepeyeHb pEKOMEHIYEMBIX Yy4E€OHBIX UW3JIaHWUN, WHTEPHET-PECYPCOB,
OCHOBHOHM JIUTEPATYpbl BKIKOYAET AaKTyaJbHbIE HCTOYHUKH, K KOTOPBIM ¥y
CTYJICHTOB UMEETCSI CBOOOIHBIN JOCTYII.

JanHas pabouas mporpamMmMa MOXKET ObITh PEKOMEHJOBaHA IJisd HU3Yy4CHUs
nucuuiuinabl  «IlouBeHHAss MUKpOOMOJIOTHS» Ha OHOJIOTHYECKOM (haKyJbTeTe
dI'bOY BO "Kyo6I'V".

Penensent /

— "“‘( ~ Bounkosa C.A. nouenT kadeapsl OHOTEXHOIOIHH,
/ ounoxumuu u 6nopuszuku GI'bOY BO «Kybanckuii
rOCyapCTBEHHBIN arpapHbId YHUBEPCUTET
umenu U. T. TpyOununay
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Penenzenr

Haconos A.U. cT. Hay4. COTpyAHUK

JlaGopaTopuy TEHETUKN U MUKPOOHOJIOTHUN
OI'bBHY CKOHIICBB



