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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 KomreTeHIulM B TpPOU3BOJACTBEHHOW [EATEJBHOCTH M IMpoIaraHjaa 3HAHUU,
HAIpaBJIEHHBIX ~ HAa  pacUIMpeHue  TpeAcTaBieHud B crenuduyeckoil  oOnactu
MUKpPOOHOJIOTMYECKOM HayKH — MOYBEHHONH MUKPOOUOJIOTHH.

1.2 3agauu TUMCHUILIHHEI.

3aaun OCBOCHHUS TUCIUTUIHMHEI — C(OOPMUPOBATH Y CTYACHTOB:

06a30Boe MBIILIEHUE, 00eCIeUnBarollee MPECTABICHUS O POJIM TOYBEHHOW MUKPOOHOTHI
B KpyrOBOPOTE BEUIECTB, MPUHITUIIAX OPTaHU3AIIMA MUKPOOHBIX COOOIIECTB;

CIIOCOOHOCTh TOHMMAaTh 3HaYeHHUE OMOPA3HOOOPA3Us sl YCTOMIUBOCTH OMOCHhEpHI;

CIIOCOOHOCTh ~ HCITOJIb30BATh METOIBI  HAOJIOJCHUS, ONHCAHMS, WICHTU(UKAIINH,
KJIacCU(UKALUHU, KyTbTUBUPOBAHUS OMOJIOTHYECKIX O0BEKTOB.

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

Jucuunnuna "[louBeHHass MukpoOuosnorus" oTHOCUTCS K BapuaTUBHOW yactu bioka 1
" IucuuriauHel (Moaynu)" yueOHOro MiiaHa.

Kypc "IlouBeHHas MukpoOuosorus" BAJKEH JUTS CTYJEHTOB-OMOJIOT OB,
CHEIHUAIM3UPYIOMIUXCS B 00JacTH OMOTEXHOJNOTUU U JKOJOTHYECKOW MUKpoOHoioruu. Jis
YCBOGHHsSI Kypca CTYACGHTY HEOOXOIMMO OpHEHTHUPOBaTbCsI B  mpoliemax — oOmiei
MUKpPOOHOJIOTHH, OMOXUMUU, duznonoru  MUKpPOOpPraHu3mMoB.  MMeTh  HaBBIKH
CaMOCTOSITENILHOM pabOThl € IUTEPATYpOl, BKIIIOYas MEPUOJIUYECKYIO HAYUHYIO JIUTEpaTypy IO
OMOTEXHOJOTHH, U HaBBIKU PAOOTHI C DIEKTPOHHBIMHU cpeacTBamu UHbopMmaruu. M3ydeHuro
mucuuruiiHel - "TlouBeHHass MHKpPOOWOJIOTHS» TPEAIIECTBYIOT TaKHe AWCIMIUIMHBL, Kak
"Muxkpobuonorusa”, "Xumus", "buoxumus', "MonekynspHas Ouonorusa", "['eHeTnka u
cenekuus”, "Mukpobuonorus". Marepuansl JAMCUMIUIMHBI HCIOJB3YIOTCS CTYACHTAMHU B
Hay4YHOIl paboTe NMpU MOATrOTOBKE BBIMYCKHOW KBaTU(UKAIMOHHONW paboOThl, a TaKkKe B XOJe
MOJIyYEHUs 3HaHUI BO BTOPOH CTYNEHU BBICHIET0 00pa3oBaHUs (MarucTpaType), KpaiiHe BasKHbI
B OCYILIECTBJICHUH MTPAKTUYECKOH JIeTeNbHOCTH OaKanaBpa OMOJIOTHH.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3y/JIbTATAMH 0CBOEHHS 00Pa30BaTeIbHOI IPOrpaMMBbl.

[TnanupyeMbIMH pe3yibTaTaMyd OOy4EHHUS MO JUCLMIUIMHE, SBISIOTCS 3HAHMS, YMEHHUS,
BJIAJICHUS] W/WIA OMBIT JAEATENbHOCTH, XapaKTEpPHU3YIOLIME ATallbl/ypOBHU (OPMHUPOBAHUS
KOMHGT@HHI/II\/'I u 066CHC‘~II/IBaI-OHII/I€ AOCTMIKCHUC INIAHHUPYEMBIX PC3YJIbTaTOB OCBOCHUA
o0Opa3oBaTebHONW MpOorpaMMel B 1esoM. [lepeueHs koMmneTeHui, GOpMUPYEMBIX B pe3ysbTaTe
HN3YUCHUA TUCHUIIIMHBI, TPUBCACH B Ta6n1/1ue

No Wnpnekc | Comeprxkanue B pesynbrate wu3yyeHus y4eOHOW IUCIHUILIMHBI
B KOMITET | KOMIIETeHIUH (WM € | 00ydaromuecs JOJIKHbI
A CHI[MU | YaCTH) 3HATH yMeThb BJIAJIETh
1. OIIK- | cmocoOGHOCTHIO COBPEMEHHBIC Camocrosite | HaBbikamu
10 NPUMEHSTh  0a30Bble | PEICTABICHHUS O JIBHO HOJTrOTOBKH,
NpeICTABICHHS 06 | CTPOEHHUH W | UCCTIeIOBAT | MMOCTAHOBKH |
OCHOBAX obmei, (YHKIIMOHUPOBAHU | b yueTa
. u MUKPOOHBIX | (U3MOJIOTH | PE3yIbTAaTOB
CHCTCMHOU . "1 coobmecTs mous YecKue PYTHUHHBIX
HIPUKJIaTHOH TPYIIIIHI, MHUKpPOOHOJIOTH
OKOJIOTHHM, IPUHIIMIIBI MHUKpPOOHBIE | YECKUX




N Wupnexc | Conepxanue B pesynbrate wu3yyeHus y4eOHOW IUCIHUILIMHBI
o

KOMIIET | KOMIETCHIMH (MM €€ | 00yJaronuecs JOIKHBI
ILII.

CHIMM | YacTH) 3HATh yMeTh BJIA/IETh
ONTHMAJIBHOTO cooOIecTBa | aHAJIM30B ITOYB
MIPUPOIOTIOTB30BAHMS u
¥ OXpaHbl TPUPOIEL, OTICIBHBIC

MHUKpOOpTa
MOHUTOPHUHTA, OI[CHKH

HHU3MBI

TOSIHUS

COCTO HOYB
MPUPOJHON Cpenbl | CTaHJapTHEI
OXPaHBbI JKUBOU MU
PUPOJIBI METOJaMH.

I1K-2 CIIOCOOHOCTBIO - OCHOBHI | - - HaBBIKAMU
[IPUMEHATH Ha | HOCTaHOBKH XapaKTCpHu3 BBITIOJTHCHU A
NpaKTHKE npuempr | HAYTHOTO OBAaTh, MEPOTIPUATHHA

JKCIIEPUMEHTA C | ONHUCBIBATh, | KOJIOTHYECKOT
COCTaBJICHUSI HAY4YHO-

HCIIOJIb30BAHUEM pacKpbIBaTh | O IJ1aHa,
TEXHUYCCKUX

COBPEMEHHBIX CYITHOCTh JI0OHMBAsCh
OT4CTOB, 0030pOB, | \ieron0B SIBJICHUI, [OBBILICHUS
AHAIMNTUYCCKUX  KapT | ycciae10BaHui; noJab3yach | 3¢ (heKTuBHOCT
u MOSICHUTEIbHBIX | - OCHOBHBIC | IPUHATOM u
3aIMCOK, W3araTh | | HAIPABJICHHUS U | HAyYHOU HCITI0JIb30BaHU
KPUTHUECKH TeHICHIIUN TEPMUHOIIOT | 51 3EMENbHBIX 1

pa3BUTHS HAY4YHO- | UCH; BOJTHBIX
aHaJIM3UPOBATH

TEXHHYECKOTO pecypcoB
MOJTy4aeMyto nporpecca B
HH(pOPMALHIO | obmactu
IIPEACTABIATh ITOYBEHHOMN
PE3yNbTaThl MOJEBBIX | MUKPOOUOIIOTHH;
U 1a00paTOPHBIX
OMOJIOTHYECKUX
HCCIENOBAHUN

2. CTpyKTYypa M coiepKaHNe JMCIUILIHHBI.

2.1 PacnipenesieHne TPyA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT.

OOmast TpymO€MKOCTh JUCHUIUIMHBI cocTaBiusier 3 3ad.ed. (108 wacom),
pacripeielieHie 10 BUaM padoT MPeCTaBICHO B Ta0JIUIIE
Bun yaeOHO# paboThI Bcero | CemecTpsl
(dacer)
9acoB | 6
KonTakTHas padora, B TOM 4ncJe: 343 | 34,3 -
AyauTOpHBIE 3aHATHS (BCEro) 38 38
3aHgaTHSA IEKIIMOHHOTO TUIIA 14 14
3aHATHS CEMUHAPCKOTO TUTIA (CEMHUHAPBI, TPAKTHYECKHUE 3aHSTHS )
JlaGoparopHbIe 3aHATHS 16 16
HNnas konTakTHasA padora:

nux



KonTpons camocrositenbaoi padotsl (KCP) 4 4

[Tpomexxyrounast arrectanus (UKP) 0,3 0,3
CamocrosiTesibHas padora (Bcero) 47 47
Kypcosas paboma

IIpopabomka yuebnoco (meopemuueckoeo) mamepuana 20 20
Buvinonnenue unousudyanvHulx 3adanuil (no02omoska coodueHull, 20 20
npezenmayuii)

Peghepam

IToaroToBKa K TEKyleMy KOHTPOJIIO 7 7
KourtpoJn:

[TonroroBka K 3K3aMEHY 26,7 | 26,7
Oo6masi Tpya10eMKOCTh yac. 108 108

B TOM 4HcJie KOHTaKTHas padora | 34,3 34,3
3ad4. el. 3 3

2.2 CTpyKTypa AMCUMILIMHbI:
Pacnpenencnue BuI0B y4eOHOU pabOThI U MX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUTLTAHBI.
Paznensl qucuuIimHbl, n3ydaemMeie B 6 cemectpe (ounas ¢hopma)

KonngectBo yacoB
Bneaynurop
Ne | HaumeHnoBaHnue pa3nieion Beero AynuropHast pabota Hast pabota
1 1m3 | ap KCP | CPC | Koutp
0JIb
1 Mecto TIOYBEHHOH MHUKpoOHonoruu. | 8 2 2 6 4
Hctopus cTaHOBIEHUS.
9 Pome  mouBennoit  mmkpoOuotrer B | 10 2 2 6 4
r7100aTEHOM KPYTrOBOPOTE BEIIECTB
3 [IpuHIMIBI OpraHW3ali TOYBEHHBIX | 12 2 4 6 4
MUKpPOOHBIX COOOIIECTB
4 Mertoabl  ompeneneHust coctaBa  H | 15 2 2 6 4
aKTUBHOCTH MTOYBEHHON MUKPOQIIOPHI
5 [TouBennsie pepmeHTH Kak mokaszarenu | 20 2 2 6 4
OMOJIOTNYECKOIl aKTHBHOCTH TOYB
IlouBeHHbIE MUKpPOOPTaHU3MBbI u|22 2 2 4 6 4
6 | pacteHus — TpopHUUECKUE, TCHETUICCKNE
U JIp. B3aUMOJIEHCTBUSA
Bmusiame  3arpssHeHuss  mouyB  Ha | 21 2 2 11 3
7 | CTPYKTYPY M aKTHBHOCTH TIOYBEHHOM
MUKPODIOPHI. MHuKpoOpraHu3MbI-
OMOJECTPYKTOPBI
U . 108 14 16 |4 47 26,7
Mo2o no OUCYUnIuHe:

[Ipumeuanue: JI — nexmuu, [13 — mpaktudeckue 3ausaTus / cemuHapsl, JIP — maGopartopHbie
sanstusi, CPC — camocTosiTenbHast paboTa CTyIeHTa

2.3 Coaepxxanue pa3aeaoB AMCHUIIHHBI:




2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.

ONpEACIICHUsI COCTaBa
u AKTUBHOCTH
MOYBEHHOM

MHUKPO(DIOPHI

BCCOBBIM MCTOAOM H IIO HAKOIIJICHUIO CBO60}1HBIX
HUHTHAPHUHIIOIOKHUTCIbHBIX AMHWHOKHCIIOT.

BBIJIGJ'IGHI/IG Pa3INYIHBIX n

rpynm
Ha

(hU3HOTOTHYECKIX
CHCTEMAaTUYECKHX MOYBEHHBIX
MUKPOOPTraHU3MOB COOTBETCTBYIOLIUX
MUTATENBHBIX Cpelax - OaKTepHil y4yacTBYIOIIUX B
KpyroBopote cepsbl, ¢ocdopa, KpeMHUs, xKeiesa,
Brinenenue

CTPCIITOMHULICTOB, AKTUHOMMIICTOB.

IIOYBCHHBIX FpI/I6OB METOJ0M IMPpUMAaHOK.

MonekynapHO-TEeHETUYECKNE METOIbl B TOYBEHHOM

HanmeHnoBaHue . Dopma  TEKyIero
Nebasnena - OACPAHIC pasieia KOHTPOJIS
12 3 4
1. [Ipenmer nouyBeHHo#l MukpoOuonoruu. Crneunduka
MOYBEHHON MHUKPOOHOJIOTUHU, CXOACTBO M PA3JINUUs
C JIpyTMMH HAalpaBJICHUSIMH MHUKPOOHOIOTMYECKON
Pasgen 1. Mecrolnaykn. [lepcrieKTHBBI pa3BUTHSI 1 OCHOBHBIC 3a/1a4H
HOYBEHHOM COBPEMEHHOI MOYBEHHOH MUKPOOHOJIOTHH.
MHKPOOHOJIOTUH. Hcropust pa3BuTus  MHKpoOOMOJOTUH, pabOThI VerTHBIiA onpoc
Hcropus Jleenryka. Ponp Ilactepa, JIubuxa, Illnesunra um
CTaHOBJICHUS. Mronna, beiiepunka, Taycoma u Tayma B
CTaHOBJICHUM MHKPOOWOJIOTHMHM TOYB. 3HAYCHHE
pabot poccuiickux y4€HbIX — BuHorpaackoro,
OMEeIISIHCKOTO, XyIaKOBa, XoJjomHoro,
[epdunpesa, Mumryctuna u ap.
2. [IpuHiMT ~ OEWCTBUS W OCHOBHBIE  BJIEMEHTHI
Paznen 2. Ponb|rnobanpHOro  KpyroBopora  BemiecTtB.  LIMKIIBI
IIOYBEHHOHN yrieposaa, a3ora, kuciopona. lIponykumoHHoe u
MUKPOOUOTHI B|IECTPYKIIMOHHOE HANpaBJICHUS B KPYroBOPOTax.|Y CTHBIA OIPOC
rJ100aJIbHOM Ponbp MuKpOOpraHu3MoB B 00ECIIEUeHUU MPOLIECCOB
KpyroBOpOTE BEIIECTB |IMKIMYHOCTH  KaK  BaXHEMIIMX  3JIEMEHTOB
JIECTPYKLIMOHHOM BETBH.
3. Tumnst u HIPUHLIUIIBI TpOpUIECKUX
B3aMMOOTHOLICHUH B MHKPOOHOM COOOIIECTBeE.
Paspen 3. Ilpumimmst IIpogykt -  cyOcTpaTHble  B3aUMOJICHCTBUS.
OpraHu3alnrn PactBopuMoe W B3BEIIEHHOE  OPraHUYECKOE
MTOYBEHHBIX BEIIECTBO. MMKPOOPraHM3MBl —  MPOJYLEHTHI,|Y CTHBIN ONPOC
MUKpPOOHBIX THJIPOJIUTUKY,  OPOJWIBIIMKM,  JUCCUIIOTPOQBI,
coo01ecTB MEePBUYHBIE M BTOPUYHBIC aHA’POOBI, Ta30TPOPHI,
aBTOXTOHBI, OMUTOTPo(dbl. DaKTOPHI, BIUAIOIINE HA
(opMHUpOBaHKE TTOYB Pa3IMYHBIX TUIIOB.
4. CocTaB M aKTUBHOCTb MOYBEHHOW MHKPO(IOPHI
KaKk BaXHEHWIIMM TMoOKa3aTenb OHOJIOTHYECKON
aKTUBHOCTH MOYB. MeToasl NpsMOro mnojcuéra
KJIETOK T0J] MMKPOCKONOM. ATNIUIMKAallMOHHBIE
METObI ONpeeNeHHs] OMOTOrHYecKOl aKTUBHOCTH
[I0OYB 110 MHTEHCHBHOCTH PA3JI0KEHUS LEJUIIOI03bI
Pazngen 4. Mertonnl

YceTHBII onpoc




MuKpobuonorun — aHanmu3 peaccormanuu JHK,
ompezaeneHue npoduield mporeHTHoro cocrasa ['1]
ocuoBanuii JIHK, anamu3 pubocomanbubix JIHK
16SpPHK, FISH-meTon u np
5.|Paznmen 5. IlouBennble|depMEHTATUBHAS AKTUBHOCTH II0YB — BaXKHBIN
(dbepMeHThI KakK|[lOKa3aTeab WX  OHOJOTMYEeCKOW  aKTHBHOCTH.
I10Ka3aTeNx OcHoBHBIC  TpymHmbl  (EpMEHTOB U METObl| Y CTHBIN OIIPOC
OHOJI0TrHYeCcKOn onpezeNieHUs] UX aKTHUBHOCTH B IOYBAxX: KaTasasa,
AKTUBHOCTH I1OYB ypeasa, AeruaporeHasa u ap.
6. Pomp  Belcmmx pacteHuii B (hopMUpOBaHHUU
Paznen 6. [louBeHHBIC|TOUBEHHOM MHUKPODITIOPHI. MuxkpoopraHusmMbl
MHUKPOOPIraHu3Mbl  H|pu30cheps u PHU30ILIAHBI. Tpoduueckue
aCTEeHHUs —|B3auMoielicTBUA MEX]T ACTEHMSIMU u .
P Y P YcTHbIi onpoc
TpodudecKue, MHKPOOPTraHU3MaMH. DUTOTOPMOHBI. PGRP-
FEeHETUYECKUE U JAp.|MUKPOOPIaHU3MBI. Merton orpeaeNeHus
B3aUMOJCUCTBUSA coaepKaHus KOpPHEBOM u puzochepHoit
Mukpodopsl o Tenmep.
7.Paznen 7. BuusHue
IlouBa — oOcHOBHas cpeAa aKKyMYJSIUH U
3arpsi3HEHUsl MOYB Ha
JNECTPYKIIUU TEXHOT'€HHBIX MOJUTFOTAHTOB.
CTPYKTYpY u o
OcHOBHbIE BUABl AHTPONOIE€HHBIX COEAUHEHUH,
aKTUBHOCTb . .
HOUBCHIO 3arpsI3HSIOIIUX TTOYBBI. BUOMECTPYKIIMS MOYBEHHOM Y CTHBIM OIIPOC
MUKpOQUIOpOH  He(pTEenpoAYKTOB,  MECTULIHJOB
MUKPO(IIOPHI. pod D! "(1) POAYITOB, ’
COEIUHEHUN  TSDKENBIX  METaJJIOB u Jp.
Mukpoopranu3msl-
MOJITIOTAHTOB.
OMOJECTPYKTOPBI
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA.
CemuHapckue 3aHATUs 10 y4eOHOMY IJIaHy HE IPEIYCMOTPEHBI
2.3.3 JlaGopaTopHble 3aHATHSI.
. dopma
HaumenoBanue Temartuka 1abOpaTOpHBIX 3aHATHMA

No TEKYILETO

pazzena
KOHTPOJISI

1 2 3 4

L |CoctaB U aKTUBHOCTbH|C Komnoksrnym
IMOYBEHHOM Nel
MUKPOGIOPHI

P |CoctaB W aKTUBHOCTb|MeTox BBIJICTICHUS ITIOYBEHHBIX rpu6oB, Komiokuym
IIOYBEHHON Pa3BUBAMOIIMXCSA Ha Pa3NHuHbIX cyOctparax (mero|Ne2
MUKPOGIOPHI MIPUMAHOK).

3 |CoctaB W aKTHBHOCTb|ANIUIMKAIIMOHHBIE METO/IbI onpezaenenus | KomokBuym
IIOYBEHHON OMoJIOrNYeCcKOi aKTUBHOCTH MOYB mo|Ne3
MUKPOGIOPHI WHTEHCUBHOCTU DPA3JIOKEHUSI 1I€JUTIONIO3bI  BECOBBIM

METOJAOM M 10  HAaKOIUIGHHIO  CBOOOJHBIX
HUHTHWJIPUHIIOIOXKHUTEIBHBIX aMUHOKHCIIOT.

A |Tunsl w  npuHuunel Boigenenue — paznuusbix  pusmonormueckux  u|KomnokBuym
TpOUIECKUX CHUCTEMAaTUYECKUX rpyImn nouBeHHbIX | Ned
B3aMMOOTHOUIEHUH  B|MHKPOOPTaHU3MOB Ha COOTBETCTBYIOLIUX
MUKpPOOHOM MUTATENIbHBIX cpelax - OakTepuil y4JacTBYIOIIUX B




cooOriecTBe KpyroBopote cepsl, (ocdopa, KpeMHUs, xKejesa,
CTPENTOMMIIETOB, AKTHUHOMULIETOB.

b |Ponp BeICIIMX pacTeHuii| Yuér puszochepHord u  KOpHEBo Mukpodiaopsl| KommokBuym
B (opMHPOBAHNY [METOJIOM ITOCIIEIOBATEIBHBIOX OTMBIBAHHIH. Ne5
[IOYBEHHOMN
MHUKPO]IOpHI

b |DepmeHTaTHBHAS Omnpenenenre aKTUBHOCTH NOYBEHHBIX (epMeHTOB —|KoIIoKBIyM
AKTUBHOCTb I10YB KaTaJia3bl, ypeassbl, JerHIPOTreHa3hbl. Ne6

/  |Ponb Beicmiux pactenuii|CpaBHeHue conepkanus Mukpoduopsl u  eé|KomnokBuym
B (bopMHpOBaHNY [ONOIOTHYECKON aKTHBHOCTU [I04YB pa3anyHbIX | Ne7
[MOYBEHHOMN 9KOTONOB  (JIMCTBEHHBIX,  XBOMHBIX  JIEPEBHEB,
MHUKPO]IOpHI ypOaHo3éma).

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTbl — He PeyCMOTPEHbI

2.4 llepeyeHb y4eOHO-METOAMYECKOr0 O0ecneYeHus AJIs1 CAMOCTOATEIbHOH padoThl
00y4YaKIIUXCS 10 JUCHHILIMHE (MOYJII0)

HepequL y‘le6H0'MCTO,Z[I/I‘IeCKOl"O obecneyeHus JUCHUIIIMHBI I10

Ne  Bun CPC BBIIIOJTHEHUIO CAMOCTOSATEIbHONU padOThI

1 2 3
IToxroroska kK | CTO 4.2-07-2012 Cucrema MeHemxMeHTa kayectBa. OOmume
YCTHOMY orpocy, | TpeOOBaHMS K IOCTPOCHHIO, H3JIOKEHUI0O U OGOPMIICHHIO
KOJUJIOKBUYMY, JOKYMEHTOB y4eOHO# gmestenbHOCTH. — [lepew3manme. —

HanucaHuto pedepara | Kpacuosipck: COVY, 2014. — 60 c.

Meronuueckue ykKazaHWs 10 OPraHM3alUdUd CaMOCTOSITEIIBHOU
paboOThl  CTYAEHTOB, YTBEpXJEHHbIE Ka(eIpol T'eHETHKH,
MHUKPOOHOJIIOTUM U OMOTEXHOJOTHUH HpoTokos Ne 21 « 26 »
utons 2017t

VY4eOHO-MeTOINYECKNE MaTepuaibl NIl CaMOCTOSITENIbHOM paboThl O0yYarommxcs W3
Yyuciaa WHBAIMJAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 370poBbsi (OB3)moryr
NPEJOCTABIATECS B (opMax, aJaNTHPOBAHHBIX K OTPAHMUYCHHSM HX 370POBBS U BOCIPHATHS
UHpOpMaLUu:

JU7ist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUnist 1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st TUTI ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH.



[Ipu peanuzanmu ydeOHON paboThl MO ocBoeHMIO Kypca "llouBeHHass MukpoOuomorus"
UCIIOJIL3YIOTCSI COBPEMEHHBIE 00pa30BaTEIIbHBIC TEXHOJIOTHU:
¢ UH(POPMANMOHHO-KOMMYHHKAITMOHHBIE TEXHOJIOTUH;
® TIPOCKTHBIC METOJbI OOYUYCHHUS;
®  UCCIIEIOBATEILCKUE METO/IbI B O0YUCHHH;
e npolbiemMHOe 00yueHue

Cemectp | Bun Hcnonp3yemble  HMHTEpaKTUBHBIE  oOpa3oBarenbHble | KonmmuecTBo
3aHATUS TEXHOJIOTUHI 4acoB
(JI, JIP,
I13)

6 JI3 paboTa B MaJIBIX TPYIIax ¢ Ienblo o0cyxaenus oTeToB | 10

Ha TIPEAJIOKEHHBIE JUISI CAaMOCTOSITEIBHOH PabOTHI
BOIIPOCHI 110 TEME 3aHATHUS.
KOHTPOJIUPYEMBIE  IIPENOJABATENIEM  JUCKYCCHHM  II0
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 OpraHU3alusd
KOHCYJIBTaIlI/IfI C UCITIOJIb30BaAHHEM BHCKTpOHHOfI IIOYThI.

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

4.1PDoHJ OLIEHOYHBIX CPEACTB AJIs1 NPOBEACHUSI TEKYIIero KOHTPOJIS.

Texyuuii KOHTPOJIb yCIIEBAEMOCTH MPOBOJUTCS (PPOHTAIBHO HAa Ka)XXJAOM 3aHATUU JJIS
OTpeieIeHUs] TEOPETUYECKOM MOJArOTOBKU K Ja0opaTopHbIM paboTaM B BHJE€ YCTHOT'O OIpoOca,
KOTOpBIM OLEHMBAeTCsl MO MIATUOAUIBHOM IlKajle, a TakKe C IOMOUIbI0 JOKJIAJ0B U
KOJUIOKBUYMOB.

Tema 1. MecTo nouBeHHoii Mukpoouosornu. Ucropusi cranoBaeHHs.

1. [Ipenmer nouBeHHOM MuKpoOuonorun. Crnenndurka MOYBEHHOW MUKPOOHOJIOTHH, CXOJCTBO U
pasInyMs ¢ APYrMMHU HalpaBJIeHUSIMH MUKPOOHOIOTHYECKON HAYKH.

2. IlepcrieKTHUBBI pa3BUTHsI U OCHOBHBIE 3a/1a4H COBPEMEHHOW MOYBEHHOH MUKPOOHOJIOTHH.

3. MecTo NOYBEHHON MUKPOOHOJIOTHH CPEH IPYTUX MUKPOOHOIOTHYECKUX HAYK.

Tema 2. Posib noYBeHHOI MUKPOOHOTHI B I71002J1bHOM KPYrOBOPOTE BellleCTB

4. TlpuHmmMn 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 CO00IIECTB

6. Tunbl ¥ TPUHIUIBL TPOPUUECKUX B3aUMOOTHOILIEHUH B MUKpOOHOM coobmiectBe. [Tpoaykr -
cyOcTpaTHbIE B3aUMOICHCTBHS.

7. IlouBeHHbIE MUKPOOPTaHU3MBbI — IPOYLIEHTHI, TUAPOIUTUKN, OPOAUIIBIIUKH, TUCCUTIOTPO(DHI,
NEPBUYHbIE U BTOPHYHBIC aHAPOOBI.

8. ITouBeHHBIE MUKPOOPTaHU3MBbI — ra30TPO(bl, aBTOXTOHBI, OJIUTOTPOQBI.

9. dakTopsl, BAUAIONUE HA (POPMHUPOBAHUE TIOYB PA3TMYHBIX THUIIOB.

Tema 4. MeToasb! onpeesieHUusi COCTABA 1 AKTHBHOCTH NOYBEHHOH MUKPOGdI10pbI




10. CocrtaB © aKTUBHOCTh IIOYBEHHOW MHUKpPOQIOPH KaK BaKHEWINIMHA IOKa3aTelhb
OMOJOrN4eCKON aKTUBHOCTH I10YB.

11. Meroap! npAMoro noac4éra KiIeToK 1oJ MUKPOCKOIIOM.

12. AnnnukanoHHbIE METOJIBI OTIPE/ICICHUSI OMOIOTHYECKON aKTUBHOCTH TTOYB.

13. OueHka akTUBHOCTH 110 MHTEHCUBHOCTH PA3JIOKEHUS LIEJUIF0JI03bI BECOBBIM METOJIOM U IO
HAKOIIJICHHUIO CBOOOIHBIX HUHTUPUHIIONOKHUTEIBHBIX aMUHOKHUCIIOT.

14. Bseigenenue paznuuHBIX (DU3MOJOTHYECKUX M CHCTEMAaTHUYECKUX TPYMI TOYBEHHBIX
MHUKpPOOPTraHU3MOB Ha COOTBETCTBYIOLUX MMUTATENIBbHBIX CPElax

15. TlouBeHHBIC OAKTEPUN YUACTBYIOIINE B KPYroBOpOTE cephl, pochopa, KpeMHUs, xKemnesa.

16. Beiienenne moYBEHHBIX TPUOOB METOI0M IIPUMAHOK.

17. MonexkynsipHO-TEHETUYECKUE METOAbl B IMOYBEHHOM MHUKpPOOMOJIOTMU I HCCIEI0BaHUS
MUKPOOPTraHU3MOB 0€3 BBIJICIICHUS B YUCTHIE KYJIbTYpPHI.

18. Anamus peaccormanuu JIHK, onpenenenue npoduieit npouentHoro coctasa I'l] ocHoBaHMit
JHK, ananu3 pubocomanbubix JJHK 16SpPHK, FISH-MeTon s mouBeHHOM MUKPO]IIOPHI.
Tema 5. [louBeHHbIe (PepMEHTHI KAK MOKA3ATEJH O0HOJIOTHYECKON AKTUBHOCTH M0YB

19. depmeHTaTUBHASI AKTUBHOCTDH MTOYB KaK IMOKA3aTeNlb UX OMOJIOTUYECKON aKTUBHOCTH.

20. OcHoBHbIe TpynIbl (HEPMEHTOB U METOABI OMPE/IEIICHNs UX aKTUBHOCTH B MTOYBAX: Karajasa,
ypeasa, AeruaporeHasa u ap.

Tema 6. [louBeHHbIE MUKPOOPTAHM3MBbI U PACTeHUs — TpouUecKHe, reHeTHYeCKHe | JIp.
B3aMMOJEHCTBHSA

21. Ponp BICIIUX pacTeHUid B (GOPMHUPOBAHUH TIOYBEHHONH MUKPODIOPHI.

22. MUKpOOpraHu3Mbl pU30C(EPbl U PU3OILIAHBI.

23. Tpoduueckre B3auUMOJCHCTBUS MEXKY PACTCHUSIMH U MUKpOOpraHu3MamMu. OUTOrOPMOHBI.
24. PGRP-Mukpoopranus3mbl, MEXaHU3Mbl B3aUMOJICHCTBHSI.

25. Onpenernenus coep:kanus KOpHEBOU U puzochepHoit Mukpodiops! mo Terep.

Tema 7. Bausinme 3arpsi3HeHMsI MOYB Ha CTPYKTYPY H AKTHBHOCTH TOYBEHHOM
MHKPOGdI0pbl. MUKPOOPraHu3MbI-0HOAECTPYKTOPBI

26. BiusiHue 3arpsi3HEeHUS TIOYB HAa CTPYKTYPY M AKTUBHOCTD MMOYBEHHON MHKPOMIOPHI

27. IlouBa — OCHOBHas cpelia aKKyMYJISILIUU U AECTPYKIIMHU TEXHOT€HHBIX IMOJUTIOTaHTOB.

28. OCHOBHBIE BU/IbI AHTPOTIOTEHHBIX COSUHEHUH, 3arPSI3HSIONINX TOYBBI.

29. buonerpananus NoYBeHHOW MUKpoQIIopoi HepTenpoayKToB. Pusonerpanamus

30. buonerpaganus nouseHHoi Mukpodopoit CITAB

31. BiusiHMEe MUKPOOPTaHU3MOB Ha MOOMIIM3ALIMIO TSKEJIBIX METAJUIOB B IIOYBE.

32. buoaerpaaanus MoYBeHHON MUKPO(IOPOl MECTUIIUAOB U AP. TOKCUKAHTOB.

34. buonpenapaThl-AeCTPYKTOPHI Js1 OYMCTKH ITOYB OT IOYB OT MOJIITIOTAHTOB.

35. 3emneynobpurenbHble OMOIpenapaThl.

36. buonpenapaTsl 114 3aIIUTHI PACTEHUN.

37. IH>keHepHbIE CUCTEMBI JUIs1 OYMCTKH IOYB U BOJ.

38. IIponyKIIMOHHOE U IECTPYKLIMOHHOE HAIIPABJIEHUS B IIPOLECCAX CAMOOYHIIEHUS TOYB.

Kpurepun ouenku:

OneHka «OTIMYHO» / «3auTeHO». OTBETHl Ha IOCTAaBJIEHHBIE BOMPOCHI M3JIaraioTcs JIOTHYHO,
MOCNIEZ0OBATENbHO M HE TpeOyIT JOMOJHUTENbHBIX mnosicHeHui. I[lomHO packpbiBatoTCs
NPUYMHHO-CJIEICTBEHHBIE CBS3M MEXKJy SBICHUSAMH U COOBITHUSAMH. [lenaroTcss 060CHOBaHHbBIE
BbIBOJIbI. COOIII0/1at0TCS HOPMBI JINTEPATYPHOI peun

Onenka «xopomo» / «3aureHo». OTBeTHl Ha TIOCTAaBJIEHHbIE BOIPOCHl H3JIAraloTCs
CHUCTEMATU3UPOBAHO M IOCIENOBATENbHO. Marepuan wu3naraeTcss yBEPEHHO. PacKphIThI
IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXy SIBICHUSMHU U COOBITHUAMU. J[eMOHCTpHpYETCsl yMEHUe
AQHAJIM3MPOBAaTh MaTepuan, OJHAKO HE BCE BBIBOJbI HOCAT APryMEHTHPOBAaHHBIA U
JoKa3aTebHbIi xapakTep. CoOII01al0TCsl HOPMBI JIUTEPATYPHOH peyH.



OrneHka «yIOBJIETBOPUTENIBHO» / «3auTeHO». JlomycKaloTcs HapyIIeHHUs B MOCIEA0BATEIbHOCTH
u3NokeHusl. HemonHo packpbIBalOTCS MPUUUHHO-CICACTBEHHBIE CBSI3M MEXKAY SBICHUSIMU U
coObITUsIMH. J[eMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAHUS BOINPOCA, C TPYAOM pELIArOTCs
KOHKpeTHbIE 3a/auu. Mmerorcst 3aTpyaHeHus ¢ BbIBOJaMU. J[OMYCKAIOTCS HapyIIEHUS HOPM
JIUTEPATYPHOU peun.

OrneHka «HEYJIOBJICTBOPUTEIBHO» / «HE 3aUuTEHO». MaTepuas HM3J1araercsi Hermociea0BaTeNbHO,
cOMBYMBO, HE NPEICTABISCT OIpENeIeHHON CUCTEeMbl 3HaHMM 1o auciuiuiiHe. He
PACKpBIBAIOTCS MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXAY SBICHUSIMH U coObiTusamu. He
NpPOBOAMTCS aHanu3. BbBoabl oTcyTcTBYIOT. OTBETHI Ha JIOMOJHUTENbHBIE BOMPOCHI
OTCYTCTBYIOT. IMEIOTCSI 3aMETHBIE HAPYILICHUS] HOPM JIMTEPATYPHOU PEUH.

B()l'[pOCLI K KOJJIOKBUYMaM

KoanokBuym 1. MecTo nouBeHHoi Mukpoouoaornu. Mcropust craHoB/1eHHS.

[Ipeamer nmouBeHHON MuKpoOuosoruu. Crenuduka MOYBEHHOM MUKPOOHOIOIMH, CXOJCTBO U
pasnyMsl ¢ IPYrMMHU HaIlpaBJIEHUSIMH MUKPOOHOJIOTHYECKON HaykH. IlepcrnekTuBbl pa3BUTUS U
OCHOBHBIE  3aJ]aud  COBPEMEHHOW MOYBEHHOW  MMKpOOHOjoruu. MecTo MOYBEHHOU
MHUKPOOHOJIOTUH CPEIN APYTHX MHUKPOOHUOIOTHIECKUX HAYK.

KoanokBuym 2. Poib mouBeHHOM MUKPOOHOTHI B I710021bHOM KPYTOBOPOTE BelleCTB
[TpuHIMn neicTBUS M OCHOBHBIE 3JIEMEHTHI INT00AIBHOTO KPYroBOpoTa BellecTB. PactBopumoe u
B3BELLICHHOE OpPraHMYeCcKOoe BEIECTBO. | 100aabHble IUKIIBI YIIIEpOAa, a30Ta, KUCIOPOIa.
KosutoxkBuym 3. [IpyHIMIIBI OPraHn3anuy NOYBEHHBIX MUKPOOHBIX CO001IECTB

Tunbsl 1 OpUHIUNBI TPOPUUECKUX B3aUMOOTHOIIEHUH B MUKpPOOHOM coobmiectse. IIponykT -
cyOctpaTHble B3auMozencTBus. IlouBeHHbIE MUKPOOPTaHU3MbI — MPOLYLEHTHI, TUAPOIUTUKH,
OpONMIIBLIIMKY,  JAUCCUNOTPO(BI, HEpBUYHbIE W  BTOPUYHBIE  aHa’poObl.IlouBeHHBIE
MHUKPOOPIaHU3MBbl — Ta30TpO(bl, ABTOXTOHBI, OJUTOTPOQBl. DakTOpbl, BIUAIOIINE Ha
(dbopMHpOBaHUE MOYB PA3INYHBIX THIIOB.

Konnoksuym 4. MeToasl onpeneeHus1 COCTABa H AKTHBHOCTH IOYBEHHOH MUKPOQIOPHI
CocTaB M aKTUBHOCTb IOYBEHHON MHKPO(IIOPHl KaK BaXHEHIINH MoKa3aTeslb OMOIOrMYecKoi

AKTUBHOCTH IOYB. MeToAbI MpsAMOro MojAcyY€Ta KJIETOK IOJ MHUKPOCKONOM. ANIUIMKAIIMOHHBIE
METO/ABl  OINpeNeNeHuss OHOJIOrMYeckod aKTUBHOCTH 1MOuB. OleHKa aKTUBHOCTH IO
MHTEHCUBHOCTH PA3JI0KEHUS LEJUTI0JIO3bl BECOBBIM METOJOM M IO HAKOIJICHHIO CBOOOIHBIX
HUHTUIPUHIIOIOKUTENIBHBIX aMHUHOKHUCIIOT. BblneneHune pa3nuyHblX (U3HOJIOTHYECKUX U
CHUCTEMAaTUYECKUX TPYII MOYBEHHBIX MUKPOOPIaHM3MOB HAa COOTBETCTBYIOLIUX IMUTATEIbHBIX
cpenax. [louBeHHbIe OaKTEepUH YU4acCTBYIOILIUE B KPYTOBOPOTE cephl, pochopa, KpeMHUs, jKene3a.
Beinenenue mouBeHHBIX IpUOOB METOJOM HPUMaHOK. MOJEKYJISIPHO-TE€HETHUECKHUE METOJbl B
NOYBEHHON MHKpPOOHMOJIOrMH Il MCCIEeOBaHNUS MHKPOOPTaHU3MOB 0€3 BBIAEICHHUS B YHUCTHIE
KyneTypbl. AHanu3 peaccoumanuu JIHK, onpenenenue mpocdunelr mpoueHtHoro cocrtasa ['L]
ocuoBanuit JIHK, amamuz pubocomanbnbix JIHK 16SpPHK, FISH-meron ans mouBeHHOM
MHUKPODITOPHI.

KouanoxkBuym 5. IlouBeHHbIe (pepMeHTHI KaK MOKAa3aTeJu OMOJIOrHYEeCKOd AKTHUBHOCTH
Mo4B

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

KossiokBuym 6. IlouBeHHbIe MUKPOOPIraHU3MbI M PACTEHUS — TPOPHUUYECKHE, TEHETHYECKHE
U Jp. B3aMMOJAEHCTBHSA

Ponp BhicHIMX pacTeHUiH B (OPMUPOBAHMU MOYBEHHOM MHUKpOdIopbl. MUKpOOPraHHU3MbI
puszochepbl W pusoUiaHbl. Tpoduueckue B3aUMOJNEHCTBUS MEXAY pPACTEHUSMH U



Mukpoopranuzmamu. dutoropmonsl. PGRP-MuKpoopraHu3Mbl, MEXaHU3Mbl B3aUMOJICHCTBUS.
Omnpenenenust copepkanusi KOPHEBOU U pu3ochepHoit Mukpodiopsl o Termep.

KosutokBuym 7. Biansinune 3arpsi3HeHHsi MOYB HA CTPYKTYPY M aKTHMBHOCTH NOYBEHHOM
MUKPOdJIopbl. MUKPOOPTraHU3MbI-0M01EeCTPYKTOPbI

BrusiHue 3arps3HEHHs MTOYB HA CTPYKTYPY M aKTUBHOCTH MOYBEHHON MHKpo(iopsl. [louBa —
OCHOBHAsi cpefla aKKyMYJISIIIUM W JIECTPYKIMU TEXHOTCHHBIX MOJUTIOTAHTOB. OCHOBHBIE BHJbI
AQHTPOTIOTEHHBIX  COEAMHEHUM,  3arps3HSIOIMX  NOuBbL.  buojerpaganus  MOYBEHHOU
MuKpoQuiopoit HeTenpoaykToB. Prusonerpamganus. buonerpamanus mouBeHHOW MHUKpPOQGIOpPOH
CIIAB. BiusHue MHUKpPOOPTaHM3MOB Ha MOOWIM3AIMIO TSDKEIBIX METAJUIOB B IIOYBE.
buoperpananus moyBeHHOW MHUKPO(MIOPO MECTHIHMIOB M AP. TOKCUKAHTOB. buornpemnaparsi-
JNECTPYKTOPBl A1 OYMCTKM TII0YB OT II0YB  OT TMOJUIIOTAHTOB. 3eMiIey00pUTEIbHbIC
Ouomnpenapatel. buonpenaparsl s 3aUThl pacTeHuil. MHXKeHepHbIe CUCTEMBbl ISl OYMCTKHU
nouB U BoA. IIpoayKIIMOHHOE M JECTPYKLIMOHHOE HANpaBiCHHUS B IPOLECCAX CAMOOYUIIEHUS
MOYB.

Kpurepuu onieHKH KOJJIOKBHYyMA:

- OIICHKA «OTJIMYHO» BBICTABISICTCS, €CIH CTYIACHT JICMOHCTPHPYET BCECTOPOHHEE,
CHCTEMAaTHYECKOE U TIIyOOKOEe 3HaHUE MaTepHalia, yMEHHE CBOOOHO BBITIOJIHSITH MPAKTHUYCCKUE
3a/IaHusl yMEET CBOOOIHO JIOTHYECKH, apTyMEHTHPOBAHHO, Y€TKO M CXKATO M3JIaraTh OTBETHI Ha
BOIPOCHI C MCIOJIb30BAaHUEM HAYYHOH TEPMHUHOJIOTHUHY;

- OIICHKAa «XOpPOIIO» BBICTABISETCS, €CIIM CTYACHT IPOJEMOHCTPHPOBAI XOPOIINE
CHUCTEMaTHYECKHE 3HAHHMS MaTepuana, OTBEThI COJCPKAT HEKOTOPYK HETOYHOCTh HIIM HE
OTJINYAIOTCS ITOJTHOTON M3JI0KEHU,

- OIICHKA «Y/IOBJICTBOPUTEIILHOY» BBICTABIISICTCS, €CJIM CTYJACHT JaeT HEMOJHBIC OTBETHI
Ha BOIIPOCHI, IOMYCKAaeT HETOYHOCTU B (POPMYJIMPOBKAX;

- OIICHKAa «HEYIOBJIETBOPUTEIHHOY» BBICTABISETCS, €CIM CTYIEHT HE MOATOTOBUIICS, HE
OTBCTUJI HA BOHpOCI)I NN OTBCTUJIT HeraBI/IJ'IBHO; IIoKasall CJ'Ia6I>IC 3HAHUS U )IOHYCTI/IJ'[ FPY6I>I€
OIIINOKHU

OrneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BRIOMPAIOTCS C YI€TOM UX WHAMBHUIYATBHBIX TICUXO()U3NIECKIX OCOOSHHOCTEH.

— NpU HEOoOXOAMMOCTH HMHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI IPEIOCTABIISIETCS IOTIOTHUTEIEHOE BPEMsI ISl TOJITOTOBKH OTBETA;

— IIpU MPOBEJICHUH HPOLEAYPhI OLIEHUBAHUS PE3YyIbTATOB 00yUeHHsI MHBAJIUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPETYCMAaTPUBAETCS MCIIOIb30BaHUE TEXHUYECKIX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHANBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporieypa orneHMBaHUsI Pe3yIbTAaTOB OO0YYCHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) IMpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO IOKYMEHTA,

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JI71st JTTI ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B Ie4aTHoi (opme,



— B (hopMe 3JIEKTPOHHOTO JIOKYMCHTA,
JlaHHBIN TepedeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

4.2 ®oH OLIEHOYHBIX CPEICTB ISl MPOBEACHUA MPOMEKYTOUYHOM aTTeCTAllUM.

Bonpocsl 1151 MOATOTOBKH K IK3aMeHY

1. Ilpenmer mouBeHHOM MUKpoOHosorun. Crienndrka MOYBEHHOW MUKPOOHOJIOTHH, CXOACTBO U
pasyInyMsl ¢ APYrUMHU HalpaBJIeHUSIMU MUKPOOHOJIOIMUECKON HAYKH.

2. IlepcnieKTUBBI pa3BUTUS U OCHOBHBIE 33/1a4l COBPEMEHHOM TOUBEHHOW MUKPOOHOJIOTUH.

3. MecTo nOYBEHHON MUKPOOHOJIOTMH CPEH IPYTUX MUKPOOHOIOIHYECKUX HAYK.

4. llpuHuMn JeHCTBHS M OCHOBHBIE 3JEMEHTBl IJI0OAIbHOIO KPYroBOpOTa BELIECTB.
PacTBOprMOE 1 B3BELIEHHOE OPTaHUYECKOE BEIECTBO.

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

6. Tunbl 1 OPUHIMIIBI TPOPUUECKUX B3aUMOOTHOILEHUH B MUKpOOHOM coobiuecTBe. IIponykT -
cyOcTpaTHbIe B3aUMO/ICHCTBHSL.

7. IlouBeHHbIE MUKPOOPTaHU3MBbI — IPOJYLEHTHI, TUAPOIUTUKU, OPOIMIBIIMKH, TUCCUTIOTPOQBI,
NEPBUYHBIE U BTOPUYHBIE aHA3POOBI.

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

9. dakTopHI, BIUAIONINE HA (OPMHUPOBAHUE TTOYB PA3IUYHBIX THIIOB.

10. CoctaB ¥ aKTUBHOCTh IIOYBEHHOW MHKpPO(IIOPHI KaK BaKHEHIIWI MOKa3aTeb
OMOJIOrN4eCcKON aKTUBHOCTH I10YB.

11. Meroab! npAMoro noac4éra KjIeToK 1oJ MUKPOCKOIIOM.

12. AnniukanroHHbIe METO/IbI ONPEIENICHUsT OMOI0rMYE€CKON aKTUBHOCTH ITOYB.

13. OueHka akTUBHOCTHU 110 MHTEHCUBHOCTH PA3JIOKEHUS LIEJUII0JI03bl BECOBBIM METOJIOM U 10
HAKOIUIEHUIO CBOOOHBIX HUHTUAPHUHITIONOKUTEIbHBIX AMUHOKHCIIOT.

14. Bolgenenue pa3nuuHbIX (U3MOJIOTMYECKUX W CHCTEMAaTHYECKMX TpYII MOYBEHHBIX
MHUKPOOPTaHN3MOB Ha COOTBETCTBYIOIMX MMUTATENIBHBIX CPElax

15. [TouBeHHBIE OAaKTEPUN YUACTBYIOIME B KPYTOBOPOTE cepbl, (hocdopa, KpeMHHUS, skere3a.

16. BoiieneHne noYBeHHBIX TpHOOB METOJJOM IIPUMAHOK.

17. MonexkynsipHO-TeHETUYECKHE METO/Abl B MOYBEHHOW MHUKPOOMOJIOTHMH ISl MCCIEOBAHUS
MHUKPOOPIaHU3MOB 0€3 BBIJICIIEHUS B YUCThIE KYJIbTYPHI.

18. Ananu3s peacconnanuu JJHK, onpenenenue npogueit nporentHoro cocrana 'Ll ocHoBaHui
JHK, ananuz pudocomansubix JIHK 16SpPHK, FISH-meton ans mouBeHHOM MUKPODIOPHI.

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

20. OcHoOBHBIE TPYIIBI (HEPMEHTOB M METOJIbI ONPEIeNICHHsI UX aKTUBHOCTH B TIOYBAX: Karanasa,
ypeasa, AeTUAporeHasa u ap.

21. Ponp BeICIINX pacTeHUN B POPMHUPOBAHUU MTOYBEHHOW MUKPOQIIOPHI.

22. MuUKpOoOpraHu3Mbl pU30Ccepbl U PU3OILIAHBI.

23. Tpoduueckue B3aMMOJIEHCTBUS MEXKIY PACTEHUSIMU U MUKpOOpraHuzMaMu. OGUTOropMOHBI.
24. PGRP-MuKpOOpraHu3Mbl, MEXaHU3MBbI B3aUMOICHCTBHSI.

25. Onpenenenust coaepkanusi KOpHEBOU U puzochepHoit Mukpodopsl mo Tenmep.

26. BiustHue 3arpsi3HeHUs IOYB HA CTPYKTYPY U aKTUBHOCTH MOYBEHHON MUKPO(IIOPHI

27. IlouBa — OCHOBHAs CpeAa AKKYMYJISILIUU U IECTPYKIIUHA TEXHOTCHHBIXIIOJUTFOTAHTOB.

28. OCHOBHBIE BU/Ibl aHTPOIIOTEHHBIX COCUHEHUH, 3arPSI3HAIOIINX [TOYBBI.

29. buonerpananus noYBeHHOW MUKpoQIiopoit HepTenpoaykToB. Pusonerpagamms

30. buonerpagauus nouseHHoi Mukpodopoit CITAB

31. BiusiHre MUKPOOPTaHU3MOB Ha MOOMIIM3AIIMIO TSKEJIBIX METAJUIOB B IIOYBE.

32. buonerpananusi TOYBEHHON MUKPODIOPON MECTUIMIOB U AP. TOKCUKAHTOB.



34. buonpenapaTbl-1€CTPYKTOPHI Il OYUCTKH MOYB OT IMOYB OT MOJUTFOTAHTOB.

35. 3emneynobpuTensHbie OUOTpenapaThl.

36. buonpenapaTsl [uis 3alIUThl PACTEHUH.

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

38. IIpoayKIIMOHHOE U IECTPYKLIMOHHOE HAIIPABJIEHUS B IIPOLIECCaX CAMOOYMILIEHUS TIOYB.

Kpurepuu oneHku sx3ameHa:

- OLIEHKAa «OTJIMYHO» BBICTABJISIETCS, €CJIM CTYAEHT YCBOWJI OCHOBHYK) U 3HAaKOM C
JIOTIOJIHUTEIIBHOM ~ JIMTEPaTypou, PEKOMEHJIOBAaHHOM  IIPOrPAMMOM; JEMOHCTPUPYET
BCECTOPOHHEE, CUCTEMATHYeCKOe M TINyOOKoe 3HaHHWE IPOrpaMMHOIO MaTepualla, yMEHUue
CBOOOJTHO  BBIMOJNHATH  NPAKTUYECKHE  3aJaHus.TpeOyemble  OOLIEKYIbTypHBIE U
npodecCHOHATIbHBIE ~ KOMIETEHIMM  CPOPMHUPOBAHBL;  yMeeT  CBOOOJHO  JIOTMYECKH,
apryMEeHTHPOBAHHO, YETKO U CXKAaTO M3J1araThb OTBETHI HA BOIIPOCHI C UCIOJIb30BAaHUEM HAYYHOUN
TE€PMUHOJIOTHH;

- OLIEHKAa «XOpOULIO» BBICTABISAETCS, €CIU CTYAEHT IPOJEMOHCTPUPOBAI XOPOLIME
cUCTeMaTH4YeCKHe 3HaHMs Marepuana, OTBEThl COJEpKAaT HEKOTOPYK HETOYHOCTb MM He
OTJIMYAIOTCSI MOJHOTOM M3JI0KEHHUS; CTYIEHT 3aTPYJHSETCS] B BBISIBICHHUU CBSI3U M3J1araeMoro
MatepHaia ¢ ApyruMH pas3zeiaaMy IporpaMMsl;

- OLIEHKa «y/IOBJIETBOPUTEIIbHO» BBICTABISETCS, €CIM CTYIEHT JAeT HEMOJIHbIE OTBETHI
Ha BOIIPOCH! 3K3aMEHALIMOHHOI0 OmiieTa, He CMOI 0OOCHOBaHHO OTBETHTH Ha JIONOJIHUTENIbHbIC
BOTIPOCHI, JONYCKAaeT HETOYHOCTH B (POPMYyITUPOBKaX;

- OLIEHKa «HEYJOBJETBOPHUTEIbHO» BBICTABIIAETCS, €CIU CTYIEHT HE IOATOTOBMIICS K
9K3aMeHY, HE OTBETHJI Ha BOIPOCHl HJIM OTBETWJI HEMPABWIBHO, MOKa3al cialOble 3HAHHUS U
JIONYCTUJI TPYyOble OLIMOKH; OLIEHKA «HEYAOBJIETBOPUTEIBLHO» BBICTABISIETCS, €CIIU CTYJCHT
HIOJIOXKHJI OUJIET ¥ OCTABUII €ro Oe3 OTBETA.

OneHoUHBIE CpencTBa Ui HMHBAJIHIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BBHIOUPAIOTCS C YUETOM UX WHAUBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— NpW HEOOXOAMMOCTH WHBAJIUAAM H JIMIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
3JI0pOBbsI NIPEJIOCTABIISIETCS IOMOIHUTEIBHOE BpeMsI JUIsl OJrOTOBKHM OTBETA HA HK3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHUIYAITbHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEIypa OICHUBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI Pe3yNbTAaTOB OOYYCHHS WHBAIWIOB U JIUI] C OTpaHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS W BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUist a1 ¢ HapyLIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st T ¢ HApyIIEHUSIMH OTIOPHO-IIBUTATEIBHOTO armapaTra:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JIaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTa
oOydJaronuxcs.



5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOM JIMTEPATYypPbl, HEOOXOAUMOM
JJ151 OCBOEHU S TUCIHUILIUHBI (MOTY/JIsl).
5.1 OcHoBHasi TUTEpaTYpAa:

1. Tapunkas, M.FO. Dkonorusi pacTeHui, >KUBOTHBIX M MHKPOOPTaHW3MOB : y4eOHOE
nocobue / M.IO. TIapunikas, A.A. llaiixyraunoBa, A.W. baiitenoBa ; MuHHCTEpCTBO
oOpa3oBanus u Hayku Poccuiickoit @enepanun, I'.Y. OpenOyprekuii. - OpenOypr : OI'Y,
2016. - 346 c. : n., cxem., Tabmn. - bubmuorp.: c. 330-333. - ISBN 978-5-7410-1492-9 ;
To xKe [DnekTpoHHBIT pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=467218

2. Emues, BceBomon TuxonoBud. Mukpoouomnorusi [Tekct]: yuyeOHuk mis OakaiaBpoB :
y4eOHUK ISl CTYIACHTOB BY30B, OOYYarOIIMXCS MO HAMpaBICHUSM U CHEIUAIBHOCTIM
arpoHomuyeckoro oopazosanus / B. T. Emues, E. H. Mumycrun. - 8-e u3z., ucnp. u
nor. - Mocksa : IOpaiit, 2014. - 445 ¢

Jis oCBOEHMSI AMCUUIUIMHBI WHBAIMIAMH M JIMIAMH C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMH
3I0pPOBbSl UMEIOTCS M3JAaHUS B DJIEKTPOHHOM BHUJE B IJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» n «Opai».

5.2 JlonotHUTeIbHASI JINTEPAaTypa:
1. 3ro3una, O.B. ObOmas wmukpoOuonorus: adopatopHbiii mnpaktukym / O.B. 3io3unHa |

MunuctepcTBo 00pa3oBanus 1 Hayku Poccuiickoit deneparuu, OenepanbHoe rocy1apcTBEHHOE
Oro/pKeTHOe 00pa3oBaTENbHOE YYPEXKICHHE BBICIIET0 MPO(ECCHOHAIBHOTO 00pa3oBaHUs
«TaMOOBCKUI TOCYJapCTBEHHbI TEXHUYECKUIl yHUBepcuTeT». - TambOoB : WM3marenabcTBO
®OI'BOY BIIO «TT'TY», 2015. - 82 c. : uwi. - bubn. B ku. - ISBN 978-5-8265-1431-3 ;[Da.
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=445121 (29.03.2017).
2. MukpoOMOIOTHUECKHUi MPakTHKYM : yueOHoe nocodue / K.JI. naiinep, M.H. Actpaxanuesa,
3.A. Kanapckas u ap. ; PenepalibHOE areHTCTBO MO oOpa3oBaHMI0, ['ocynapcTBeHHOE
oOpasoBarenbHOe yupexjaeHue Beiciiero mnpodeccruonansHoro ooOpa3zoBanust Kazanckuit
rOCyapCTBEHHBIN TEXHOIOIMYeCcKUi yHuBepcuteT. - Kazanp : M3narenscreo KHUTY, 2010. -
83 c. : [Dnextponwnsiii pecypc]. - URL://biblioclub.ru/index.php?page=book&id=259055
3. Angpees, B.II. Jlekuuu no ¢usuonorun pacteHui : yuebHoe mocobue / B.II. Anapees ;
Poccuiickuil rocygapcTBEeHHBIN nenarorndyeckuii yausepeuter uMm. A. W. I'eprena ; Hayd. pen.
I".A. Bopobeiikos. - CII6. : PITIY um. A. U. T'epuena, 2012. - 300 c. : cxem., Tabm., ui. -
bubmuorp.: c¢. 281. - ISBN 978-5-8064-1666-8 ; To »xe [OnekrponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428272

5.3. Illepuoauyeckne U3IaHNUS:

Mecro

No [TepuoauuHOCTH 3a Kakume TOHBI
HasBanwue nznanus XpaHeHUs

/1 BbIXO/J1a (B TON) XpaHUTCS

1 MuxkpoOuosiorus 6 1944-2016 43

5 Bectauk MI'Y. 4 1956-1983,1987- w
Cepust: buonorus 2016

4 Kmriieckas dEr: 2001-2016 w
nabopaTopHas TMarHOCTHKA
Muxkosorus 51

5 6 2001-2016 q3
¢duTonaronorus

6 MuxkpoOuonornyeckuit 6 1987-2016 0
KypHAaI



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

7 MonekynsipHasi Ouoorus 6 1978-2016 93

8 BbuorexHoorus 6 1996-2016 q3
Hzsectus PAH

9 Cepust: 6 1936, 1944-2013 4/3
buonoruueckas

10 [IpuknagHas OUOXUMHUS W 5 1968-2016 w
MUKpPOOHOJIOTHS
buosnorus.

11 Pedeparuubiit JKypHaI. 1970-2013 3an PXK
BUHUTU

6. Ilepeuenr pecypcoB  HH(POPMAIHOHHO-TEIEKOMMYHHKANIMOHHOW  CeTH
«/HTepHEeT», HEOOXOAMMBIX JISI 0CBOEHHSI AUCUUIJIMHBI (MOIYJIs1).
1. www.kubsu.ru - opunmanphblil caiiT Kydanckoro rocy1apcTBEHHOIO YHUBEPCUTETA;
2. http://ibppm.ru - UaCTHTYT OMOXUMHU U (U3HOJOTHH PACTCHUN M MHUKPOOPTraHU3MOB
PAH.

7. Meroauyeckue YyKa3aHusi Ui OOy4YalOIMXCSl 1O OCBOEHUI0 JAUCHHUILIMHBI
(Mmonpy.st).

Jleknus:

PaGoTa Ha nekuuu sBISETCA OYE€Hb BaXKHBIM BUAOM CTYJCHUECKON NEATEIbHOCTH I U3Y4YeHUs
JUCHUTUIMHBL, T.K. Ha JIGKIMWM TPOMCXOJUT HE TOJBKO COOOIICHWE HOBBIX 3HAaHUH, HO W
cucreMaTu3anus U o0oO0IeHNe HAKOIUICHHbIX 3HaHUH, opMuUpOBaHHE HA UX OCHOBE MACHHBIX
B3IJIAJIOB, YOEKICHUH, MHPOBO33PEHUS, Pa3BUTHE IO3HABATEIBHBIX M TNPO(EecCHOHATBHBIX
uHTEepecoB. JIEKTOp OpUEHTHpYET CTYIEHTOB B yueOHOM Marepuane. KpaTkue 3amucu Jiekuui
(KOHCTIEKTHpPOBaHKE) TIOMOTae€T YCBOUTh MaTepual.

Hanucanue KoHCIEKTa JEKIMH: KpaTKo, CXEMaTH4YHO, IOCIEeNI0BaTeIbHO (UKCUPOBAThH
OCHOBHBIE TIOJIOKEHHUS, BBIBOJABI, (OPMYIMPOBKH, OOOOIICHHMS; MOMEYAaTh BAaXXHBIE MBICIH,
BBIJICJIATH KIIFOUEBbIE CJI0BA, TEpMHUHBI. KOHCIEKT JiyuIlie moipa3ieisaTh Ha MyHKTHI, Haparpadsl,
coOmonasi KpacHylo CcTpoky. [IpuHIMTHMampHBIE MecTa, omnpeieneHus, (HOpPMYIbl CIeIyeT
COIIPOBOKJATh 3aMEUAHUSIMH: «BA)KHO», «OCO00 BaKHO», «XOPOIIO 3allOMHUTH» M T.NI. WU
noJYepKuBaTh KpacHou pyukoi. llemecooOpasHo pa3paboTaTh COOCTBEHHYIO CHMBOJIHKY,
COKpAILlEHUS CJIOB, YTO MO3BOJHUT CKOHLIEHTPUPOBaTb BHUMaHME Ha BaXXHBIX CBEICHUSIX.
[IpocnymBanue 1 3aMUCh JIEKIIMA MOYKHO TMTPOU3BOIUTH TIPH TIOMOII COBPEMEHHBIX YCTPOUCTB
(tuktooH, HOYTOYK, HETOYK W T.M.). PaboTas Haj KOHCIIEKTOM JIEKLUH, BCerja cCleayeT
UCTIOJIB30BaTh HE TOJBKO Yy4YeOHWK, HO M Ty JIUTEpaTypy, KOTOPYIO IOMOJHHUTEIHHO
PEKOMEH/IOBaJI  JIGKTOp, B TOM YHCJIE€ TEPUOAMYECKHE HW3JaHMS COOTBETCTBYIOLIECH
HampaBieHHOCcTH. [lo pesympTatraMm pabOTHI C KOHCIIEKTOM JIEKIIMU CIeAyeT 0003HAYUTh
BOIIPOCHI, TEPMUHBI, MaTepUal, KOTOPBIN BBI3BIBAET TPYAHOCTH, TOMETUTH M MOIBITATHCSI HAWNTH
OTBET B PEKOMEHIyeMOW JuTeparype. Ecim camMocTosTeNnbHO HE ymaercss pa3o0parbesi B
MmarepHale, Heo0XoJuMO c(hOpPMYIMPOBATH BONPOC U 33/1aTh MPENOIABATE0 HAa KOHCYJIbTAalUH,
Ha JJabOpaTOPHOM 3aHATHH, Ha OOIIIEHWU B KOHTAKTHBIC Yachl. JICKIIMOHHBIN MaTepHai sBIISIeTCS
0a30BbIM, C KOTOPOrO HEOOXOJMMO HadaTh OCBOCHHWE COOTBETCTBYIOIIETO pa3jiesia MU TEMBI.
[Tran MOATOTOBKY K JIEKIIUU:

. O03HAKOMMUTBCS C TEMOU JIEKIIUU

. 03HAKOMMTBCS C MPETI0KEHHBIMUA BOITPOCAMH
. U3Y4YUTh COOTBETCTBYIOIIUI MaTepUall

. 03HAKOMMTBCS C JINTEPATypOH IO TEME

JlabopaTopHble 3aHATHS



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

B mnpouecce nmoaroroBku k gaboOpaTOPHOMY 3aHATHIO HEOOXOJUMO O3HAKOMMTBHCS C
paboueil mporpaMMoOl AMCHUUIUIMHBI, TEMaMHU M IJIAaHAMHU 3aHATHH, yaenss ocoboe BHUMaHUE
HelsM M 3ajadaM, CTPYKType M COACPKAHWIO JUCLMIUIMHBL, IPOBECTH AaHAJIU3 OCHOBHOH
y4eOHOM JHTepaTypbl, IMOciae Yero paboTaTh C PEKOMEHJIOBAHHOW JOMOJIHUTEIbHOU
auteparypoid. IIpu yCTHOM BBICTYIIEHMH IO KOHTPOJIBHBIM BOIPOCaM JIAOOPATOPHOTO 3aHATHS
HY)KHO UW3Jaratb (He 4YWTaTh) MaTepuand BBICTYIUICHHS  CcBOOOaHO. HeoOxomammo
KOHIIEHTPUPOBaTh CBOE€ BHUMAaHHE HAa TOM, YTO BBICTYIUICHHE OOpallleHO K ayJUTOpUH, a HE K
IPEenoIaBaTeso, T.K. 9TO 3HAYUMBIH acHeKT MpodecCHOHANbHBIX KoMreTeHIui. [1o okonuanun
71a00paTOPHOTO 3aHATHS CIIEAYET INOBTOPUTH BBIBOABI, CKOHCTPYMPOBAHHBIE HA J1a0OPaTOPHOM
3aHATHUH, IPOCIEAUB JOTUKY UX IIOCTPOEHUS, OTMETUB IOJIOKEHUS, JIe)Kallue B UX ocHOBE. Jls
9TOrO B TEUECHHUE 3aHATUS CIEAyeT AenaTh noMeTku. bosee Toro, B ciiyyae HeTOUHOCTEH U (MIIN)
HEMOHUMAaHUsl Kakoro-mmbo BOIpoca MPOWACHHOTO0 MaTepualia CcleayeT oOpaTuThCcs K
IPENoJIaBaTe0 A TOJIYy4YEeHUS HEOOXOOUMOM KOHCYJIbTALlMM U Pa3bsICHEHUs BO3HMKILEH
curyanuu. CxeMa MoAroTOBKY K J1a00PaTOPHBIM 3aHSATHSIM:

® 03HAKOMHUTHCS C TEMOM, IENBIO U 3a/1a4aMHU paObOTHI
pPaccMOTPETh NPEATIOKEHHBIE BOIIPOCHI
U3Y4HTh JEKLIUOHHBIN MaTepuall, OCHOBHYIO U JIOINIOJIHUTEIbHYIO JIUTEPATYPY
03HAKOMMTBCSI C IPAKTUUYECKUMH 3aJlaHUSIMU U XOJIOM MX BBITIOJIHEHHUS
O3HAKOMUTbBCS ¢ 000PYAOBaHUEM 3aHATHUS
BBINOJIHUTG 33/1aHUS B COOTBETCTBUU C XOJJOM PabOThI
MIUCBbMEHHO O(OPMUTH BBIIIOJHEHHYIO paboTy
® [IOABECTU UTOT U Clie]aTh CTPYKTYPUPOBAHHBIE BBIBOIbI
CamocrosiTesibHas padora

CamocrosiTenbHasi paboTa CTYAEHTOB JMCLUMIUIMHE OCYILECTBISIETCS C  LENbIO
yIIIyONIeHUsl, pacUIMpeHHs, CUCTEMAaTH3alMM U 3aKpeIUIeHUS IOJIYYEHHBIX TEOPETHUYECKUX
3HaHUH, (OpMUPOBaHMS YMEHUH HCIIOJIB30BaTh JOKYMEHTALUIO U CICHUAIBHYIO JIUTEPATYpPY,
pasBUTHs TO3HABAaTEJIbHBIX CIOCOOHOCTEH M aKTMBHOCTH, a Takke (HOPMUPOBAHUSA
CaMOCTOSITENIbHOTO MBILUIEHUS, CIIOCOOHOCTEN K caMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U
camMopeall3alliM,  pa3BUTHA  HCCIeNOBaTeNbckux — ymeHuil.  Ilepen  BbInosHEHUEM
CaMOCTOSITENIbHOM PabOTHl HEOOXOJMMO YETKO IOHUMAaTh LENM M 3ajaud paboThl, CPOKHU
BBITIOJIHEHUS, OPUEHTUPOBOUHBIA 00BEM, OCHOBHBIE TpeOOBaHMs K pe3yiabTaraM padoTHl,
KpUTEpUN OIIEHKU. BO BpeMsl BBIIIOJIHEHUS CaMOCTOSTENbHON padOThl MpernoaaBaTeslb MOKET
IPOBOJUTH KOHCYJIbTalMU. KOHTPOIIb pe3ynbTaTOB CaMOCTOATENbHOM pabOThI CTY/IEHTOB MOKET
OCYIIECTBIISATHCS B MMCbMEHHOM, YCTHOW WJIM CMELIaHHOW (opMe, ¢ MPEeACTaBIEHUEM MTPOIyKTa
TBOPYECKOH AEATENbHOCTH CTyJeHTa. B kauecTBe (hopM U METOOB KOHTPOJISL CAMOCTOSATEIbHOM
paboThl CTYIEHTOB MOTYT OBITh HCIOJb30BaHbl JAOOPATOPHBIE 3aHATHUS, KOJUIOKBHUYMBI,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHBIE paboThl U Jp. Kpurepusmu oueHKH pe3yabTaToB
CaMOCTOSITENIbHOM pabOThl CTYyAEHTa SABISAIOTCA: YPOBEHb OCBOEHMSI CTYAEHTOM Y4eOHOTO
MaTepuana, YMEHMsI CTyIEHTa HCIOJIb30BaTh TEOPETUYECKHE 3HAHUSA IPU  BBITOJIHEHUU
WHAUBUAYAJIbHBIX 33JaHUN; cPOPMHUPOBAHHOCTH OOIIEy4YeOHBIX yYMEHUN; OOOCHOBAaHHOCTh U
YEeTKOCTh M3JIOKEHUS OTBeTa; oopMIIeHHEe MaTepualla B COOTBETCTBUU C TpeOoBaHusAMU. [Inan
MOJTOTOBKHU:

® M3Yy4YHUTh COOTBETCTBYIOIINN JEKIIMOHHBIN MaTEpHAIl

® U3Y4YUTh OCHOBHYIO JIUTEpPATYypy MO TEME

®  U3YYUTH JONOJHUTEIBHYIO JIUTEPATYPY 110 TEME

e 0(GOpMUTH BBHINOJIHEHHYI0 pPAa0OTy MHCbMEHHO WM B BHUJAE MpE3EHTAllMU B

3aBUCHMOCTH OT 3aJjaHUsl

® cJeNaTh CTPYKTYPUPOBAHHBIE BBIBOBI.
IHoaroroBka K 3K3amMeHy
[Tpu moAroTOBKE K 9K3aMeHY HEOOXOAMMO OPHEHTHPOBAThCS Ha KOHCHEKTHI JIEKIUH, pabouyro
porpaMMy JUCLUIUIMHBI, HOPMATUBHYIO, YUEOHYIO U pEKOMEHyeMyto aureparypy. OcHOBHOE



B [TIOATOTOBKE K CIa4e DK3aME€Ha - 3TO IIOBTOPEHUE BCEr0 MaTeprasa JUCHUIUIMHBL, 10 KOTOPOMY
HE00X0IMMO ciaBaTh SKk3aMeH. [Ipu moAroToBKe K caade SK3aMeHa Becb 00beM pabOThl HYKHO
pacnpenesaTb paBHOMEPHO 10 JHSAM, OTBEJCHHBIM JUIA IIOATOTOBKH, KOHTPOJIUPOBATH KAXKIbIN
JICHb BBINIOJTHEHWE HaMEeueHHOW paloTbl. B mepmoj moAroTOBKH K 3K3aMEHY CTYAEHT BHOBD
oOpaliaercs K y)xe u3ydeHHOMY (IIpoiieHHOMY) yuyeOHOoMYy MaTtepuaiy. I[ToarotoBka Bkiro4aer
B ce0s TpH OJTama: caMOCTOsTEeIbHass padoTa B TEUYEHHE CEMECTpa; HEMOCPEICTBEHHAs
IOArOTOBKA B JHM, NPEALIECTBYIOIIME JK3aMEHY II0 T€MaM Kypca; IMOArOTOBKAa K OTBETY Ha
3a/laHus, cojeprkalecs: B Ouierax. DK3aMeH MPOBOAMUTCS MO OuieTaM, OXBaThIBAIOLIUM BECh
IIPOMJCHHBIA MaTepUaj AUCLHUIUIMHBI, BKIIOYas BOIPOCHI, OTBEIECHHBIE ISl CAMOCTOSITEIILHOTO
u3ydeHus. Jlns ycmemHoW chadd  ykasaHHble B pa0ouedl mporpamme  (opMHUpYyeMbIe
KOMIIETEHIIUM B pe3yJbTaTe OCBOEHUS IUCLMIUIMHBI JOJKHBI OBITh IPOJIEMOHCTPUPOBAHBI;
TFOTOBUTHCS K DK3aMEHY HEOOXOAMMO HAUMHATh C IIEPBOMl JIEKIINH.
IHoaroroBka npe3eHTaNMii:

® 3HAKOMMTBHCS C TEMOM, LIEJIBIO U 3ala4aMU

® COCTaBUTh IUIAH MPE3EHTAllMM COIJIACHO OCBOCHHOMY TEOPETUYECKOMY

MaTepualy

® IIPOMU3BECTH IIOUCK B JIEKIIMOHHOM MaTepuaje, OCHOBHOM U JOIOJHUTEIbHOU
auTeparype GaKkTHIECKOro MaTepuaa 1mo TeMe
MIPOU3BECTH MTOMCK WIIIOCTPATUBHOIO MaTepuana B ceTH "uHTepHer"
COCTaBUTh MIPE3EHTALIMIO IIPU IIOMOIIY cneruainupoBaHHoro [10
COCTaBUTH JOKJIAJ 10 WILTIOCTPATUBHOMY MaTepHally pe3eHTaluu

® OTpENEeTUPOBATH IPE3EHTALINIO NEpe caauei
Ko/s1iokBuyMBI:

® 03HAKOMHUTKCS C TEMOH M BOIIPOCAMU KOJIJIOKBUYMa
W3Y4UTh JIEKIIMOHHBIN MaTepual
U3Y4YUTh OCHOBHYIO JINTEPATYpPy IO TEME
W3YYUTh JOTIOJIHUTEIBHYIO JTUTEPATYPY MO TEME
HamucaTbh OTBET Ha MPEIJI0KEHHBIN BOIIPOC
00BEM MUCbMEHHOT'0 OTBETA OT 3 110 4 CTpaHUL], BpeMs BBIMOIHEHUS 10 90 MUHYT

B ocBoeHHMM AUCHUIIMHBI MHBAJIUOAMH U JIMIAMHU C OrpaHUYCHHBIMH BO3MOKHOCTAMU
300POBbA OOJIBIIIOE 3HAYCHHE HMEET HHAWBUAYAJIbHAA yqe6Ha;1 pa60Ta (KOHCYJ'IBTaI_II/II/I) —
JOMMOJIHUTCIIbHOC PAa3bsICHCHUC yT~I€6HOFO Marcpuaia.

I/IHI[I/IBI/II[yaHLHLIC KOHCYJIbTalUM 110 TPCAMETY SABJIIIOTCA  BaKHBIM (I)aKTOpOM,
CHOC06CTByIOHII/IM HHIUBUAYaJTIU3allun O6ylleHI/I$I M YCTAHOBJICHHUIO BOCIIUTATCIIBHOTO KOHTAKTa
MCXKAY NOperoAaBaTeiicM U O6yanOIJ_II/IMC}I HHBAJILJIOM WJIKA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTSAMHU 3J0POBbA.

8. IlepeueHb UHGOPMANMOHHBIX TEXHOJIOTHI, HCMOJIb3YEMBbIX MPHU OCYIIECTBJIEHHH
00pa30BaTeILHOIO MPOLECCa MO0 JUCUUILIHHE (MOLYJIIO).

8.1 IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHH.
— KoHcynbTHpOBaHUE TOCPEACTBOM JIEKTPOHHOM MOYTHI.

— Vcnonbp30BaHue CTyI€HTaMU AJIEKTPOHHBIX MTPEe3eHTAIM Ha Ja00paTOPHBIX 3aHIATHUAX

8.2 Ilepeyenb HEOOXOAMMOI0 POrPAMMHOIO 00ecCIeYeHHUsl.

Ne Ne norosopa [TepeveHs IUIIEH3NOHHOTO MPOTPAMMHOTO 00ECTICUCHHS
1/

1. | Ne73—-AD®D/223-®3/2018
Cormnamnrenne Microsoft
ESS 72569510 Microsoft Windows 8, 10




2. | Ne73—-ADD/223-d3/2018
Cornatenue Microsoft

ESS 72569510 Microsoft Office Professional Plus
3. Hor. Ne344/145 ot [IpenocraBiieHne HEUCKIIOUUTEIbHBIX UMYIIIECTBEHHBIX ITpaB
28.06.2018 Ha MCIIOJIb30BaHUE MPOTPAMMHOI0 00eCTIeUeHHUs

«AHTHIIIIarHMaT» Ha OJMH 1o

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 MHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynprant Imrocy,
— «["apaHT».

9. MarepuajabHo-TeXxHUYecKass 0a3a, HeoOxoauMmasi Jsl  OCYLIECTBJIEHUS
00pa3oBaTeILHOIO MPOoLEcca MO0 AMCHHUILINHE (MOIYJIIO).

No Bug pabor

MartepuanbHO-TEXHUYECKOE  O00eCNeYeHUe  JIMCIUTLIHHBI
(MOmynsl) M OCHAIIEHHOCTh

1. Jlexumonnsle 3anatuss | Aynuropun 412, 419, ocHauieHHblE NPE3EHTALMOHHOMN
TEXHUKOW  (MPOEKTOp,  JKpaH,  KOMIIBIOTEP/HOYTOYK,
ayIMOCUCTeMa) U COOTBETCTBYIOIIMM  MPOrPaMMHBIM
obecnieuenuem (110).

2. JlaGopatopHbie Aymutopuss 412, 419, ocHameHHas MNpPe3eHTALMOHHOU

paboThI TEXHUKOMN (mpoextop, JKpaH, KOMITBIOTEP/HOYTOYK,

ayquocucTeMa) M COOTBETCTBYIOIIMM  NPOTPaMMHBIM
obecnieuenueM (I10), a Takke HEOOXOAUMBIM JaOOPATOPHBIM
o0opyaoBaHUEM

3. I'pynnossie
(MHIUBUYyaTbHBIE)
KOHCYJIbTaIlHH

Aynutopus 410, (kabuHeT)

4. Texkymuii  KOHTpPOIIb,
MIPOMEKYTOYHAS
aTTecTauus

Aynurtopus 412, 419.

5. CamocrosiTenbHas
paboTta

Kabuner nns camoctostensHO paboThl 437, OCHAIIEHHBIH
KOMITHIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO TOJKIIFOUCHUS K
cetn «VHTepHET» M 00€CIIeYeHHBIN TOCTYIIOM B 3JIEKTPOHHYIO
“H(POPMaMOHHO-00pa30BaTEILHYIO CPEly YHUBEPCUTETA.

3an Oubmuoreku KyOI'Y ocHamieHHBIH  KOMIBIOTEPHOM
TEXHHUKOH C BO3MOYKHOCTBIO OAKIIOUECHUS K ceTh «HTepHeT»
1 00ecTeueHHBIN TOCTYIIOM B 3JIEKTPOHHYIO UH(OPMAIIMOHHO-
00pa30BaTeNbHYIO CPey YHHBEPCUTETA







