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l. Hean 1 32024 TUCHUTLIHHDBI .

Hesab: 03HAKOMIICHHE CTYIEHTOB C OCOOCHHOCTSIMH MHUKPOOHOIICHO30B IIOYB TNPUPOAHBIX U
ypOaHU3UPOBAHHBIX HKOCUCTEM, METOJAaMM OWOMHIMKAIMM AHTPOIOI€HHO-U3MEHEHHBIX II0YB;
MPUMEHEHHE TIOTYYECHHBIX 3HAHUH B peIIeHUH MPO(PECCHOHATBHBIX 3a/1a4.

3agaun:
- BBISICHUTh OCOOEHHOCTH Pa3BUTHSI MUKPOOHBIX COOOILECTB I10YB B 3aBUCUMOCTH OT a0MOTUYECKUX
1 OMOTHYECKHX 3KO(AKTOPOB;
- TO3HAaKOMHTH CTYJIEHTOB C (DYHKIHMOHAJIBHOM CTPYKTYpOH IOYBEHHBIX MHUKPOOMOLIEHO30B, C
HKOJIOTUYECKUMHU CTPATEIHSMU MUKPOOHBIX MOMYJISIIUN B TIOYBE,
- TI03HAaKOMHTb C HKOJIOTO-MHUKPOOHOIIOTHYECKUMHU U CAHUTAPHO-TUTHEHUYECKUMHU OCOOCHHOCTSAMU
MOYB MPUPOAHBIX M YPOAHU3UPOBAHHBIX SKOCHCTEM M MPUHITUIIOM MX OMOMHIMKAIIHH.

1. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucnumuimHa b1.B.7 «llouBeHHass MUKpOOHOJOTHS C OCHOBAMHU OWMOMHIMKAIIAN
OTHOCHTCSI K 4acTH, popMHpyeMOi yyaCTHHKaMU 00pa3oBaTeabHbIX oTHOIIEHUN bioka 1. Jlucuuminnbl
(Monynm).

2.2. lnga usydyeHus AaHHOW y4eOHOH IUCHUIUIMHBI HEOOXOIWMBbI 3HAHUSA, YMEHHUS U HAaBbBIKHU,
dbopMupyeMbIe TPEANICCTBYIOMUMHI NUCHUTUIMHAMA: «XUMHS», «buoxumusy, «MukpoOuoiorus u
BUPYCOJIOTUS», «OXpaHa OKPYKAIOIIEH CPEIbI».

2.3. [lepeyeHb MOCIEAYIOMMX YICOHBIX JTUCIUIUIMH, I KOTOPBIX HEOOXOAMMBI 3HAHHSI, YMCHUS
U HaBBIKU, (POpMUpPYEMbIe TaHHOW y4eOHOW TUCIHUIUIMHON: «BONBIION MPAaKTHKYyM MO MPOGUITION,
«buopemennanus», BeinonHeHne BKP.

I11.  TPEBOBAHWUS K PE3YJIIBbTATAM OCBOEHUSA JUCHUIIJTIMHbI

[Tporiecc ocBoeHMs TUCUMIUIMHBI HAIIPaBJieH Ha (OPMHUPOBAHUE KOMIIETEHIIUN B COOTBETCTBHH C
®I'OC BO u OIl BO no nanHomy HampaieHuto noarotoBku 06.03.01 «buonorus», npoduis
«MUKpOOHOIIOTUS»:

[1K-1: cmocoOGeH uCHoOab30BaTh TEOPETUYECKUE 3HAHMS B OO0JACTH MMKPOOHOJIOTHH U
BUPYCOJIOT'MH U METOJIOJIOTHYECKUE TTOXOAbI Ul MPO(ECCUOHATBHBIX PELICHUH 3a/ay.

[1IK-2: cmocobeH TpHUMEHSATh METOABl BBIJIENCHUS, KYJbTHBUPOBAHMS, ONHCAHUS U
UACHTU(UKAIIMY MUKPOOPTaHHW3MOB, HCIIOJIb30BaTh HAaBBIKM PabOTHI ¢ COBPEMEHHOH ammaparypoil B
71a00paTOpHBIX M TPOU3BOJACTBEHHBIX YCIIOBHUSIX, OpPraHHW30BaTh pabOTy B MHKPOOMOIOTHYECKUI
71a00paTOpPUU B COOTBETCTBUH € TPEOOBAaHUAMH O€30MIaCHOCTH U OXpaHbI TPy/a.

Hepeqem, IVIAHUPYEMBIX Pe3yJabTaTOB oﬁyqemm Mo AMCHHMIIJINHE, COOTHECCCHHBIX C
HHIANKATOPaAMHU JOCTUKCHUHA KOMIIeTeHIInii

Komnerenuus Nuaukaropsl Pe3yabTaThl 00yuyeHus
KOMIIeTEeH I

IIK-1 HIIK g1 3HaTh: CTPYKTypHBIE W  (DYHKIMOHAJbHEIC
Cnocoben ucnonb3oBath | Vcronbzyer 3HAHUS 0 | 0COOEHHOCTH MUKPOOHOLICHO30B TIOUB.
0a30BbIC TEOPETHUYECKHE | pa3HOOOpa3nuu VYMeTb: TPaBUIBHO OLEHHBATh DKOJIOTHYECKOE
3HaHUS O Pa3HOOOpa3H¥ | MUKPOOPTaHU3MOB, UX | COCTOSHME ¥  pOJIb  MHUKPOOPTaHU3MOB B
MHUKPOOPTaHU3MOB,  HX | CTPOCHUH, ¢uzuonoruy, | MogaepKaHMKA FOMEOCTa3a B IIOYBE; HCIOJIL30BaTh
CTpOoeHHH, (U3UONOTHH, | METAbOIHU3ME, TeHETHKE, | IOJTyYCHHbIE  TEOPETHYECKHE  3HAHWSA Ul
MeTabonM3Me, TEHETHKE, | CHCTEMAaTuKe, OJKOJOTHHM Il | peleHus (QyHIAMEHTAIBHBIX M IPUKIAIHBIX
CHCTEMATHKE, pelieHns NpoGUIBHBIX | 33/1ad MOYBEHHOH MUKPOOHMOJIOTHH, a TAKXKe I
0COOEHHOCTAX HAy4YHO-HCCIICIOBATEIIbCKUX ¥ | OCBOCHHS HOCIISAYIONIHX JUCUUILUINH




pacipocTpaHeHHS B | MPOM3BOACTBEHHBIX 33124 MHKPOOHOIOTHIECKOTO TPOQIIIS.
Pa3TUYHBIX cpenax Bnagers: TepMHHONIOTHEH, WCIIOJNB3yeMOW B
oburanwms, poin B TTOYBEHHOM MUKPOOHOJIOTHH.
JKOCcHCTeMax M Omocdepe UK k15 3HaTh: COCTaB MHKPOOHOTO COOOIECTBA IIOYB;
npu pemenun | IIpumenseT METOJIMYCCKHE | MyTH MeTaboliu3Ma, TpPOPHUUECKUE CBS3U B
PO(UITBHBIX HAY4YHO- | IOAXOABl IS pa3pabOTKW U | MUKPOOHOM COOOIIECTBE; COBPEMEHHBIE METOJBI
MCCIIEIOBATETHCKIX MIPOBEICHUS HAy4YHOTO | MCCIIEJOBaHUS MUKPOOHOTO COOOIIECTBA, METOBI
3a/1a4. JKCTICPUMEHTA. aHanm3a TyTed (QopMHpOBaHHS MHKPOOHOTO
cooOmiecTBa.
YmMmeTs: WOCHTH(OULINPOBATH [TOYBEHHBIE
MHKPOOPTaHU3MBI OCHOBHBIX 9KOJIOTO-
TPO(QUYECKUX TPYIIIT; UCTIONH30BaTh CIICIIUATBHBIC
METOAUYECCKUEC 1oaAXO0abl JIsL peUICHUA
nmpoecCHOHaNBHBIX ~ 3a7ad; MOCeI0BaTEIEHO
TUTAHUPOBAThH HaYYHO-UCCIIEI0BATEIBCKYIO
paboTy 1o BEIOpAaHHOU TeMe.
Bragets: ocHOBaMu HCCIeOBaHUS MHUKPOOHOTO
COO0O0IIECTBA; MPSIMBIMH ¥ KOCBEHHBIMH METO/IaMHU
KOJIMYECTBEHHOTO W KayeCTBEHHOTO aHalu3a
IIOYBEHHOU MUKPOOHOTHI, METOJaMHu
OHOMHINKAIIAU [TI0YB.
UK 13 3HaTh: preMbl paboThl ¢ HAYYHOW JINTEPaTypPO,
PaGotaer co cmenuanbHOH | cOCTaBIEHHMs] HAay4HBIX OTYETOB, pedepaTos,
METOJIMYECKON JIUTEPATypOH, | AaHAIIMTUIECKUX 0030pOB.
pedepupyer HaydHBIE TPYABI, | YMETh: HM3/IaraTh W KPUTHYECKH HAIU3HPOBATH
COCTaBIISIET HayYHBIC | IOIy4aeMyIo WHPOPMALTHIO.
aHaTMTHYEeCKHe 0030PHI. Brnanets: CIOCOOHOCTBIO  OQOPMIISITE U
MIPECTaBISATh  PE3yNbTaThl  OMOJOTHYECKUX
HCCIICIOBaHMI.
TIK-2 MKk 21 3HaTh: OCHOBHBIC TpeOOBaHUS 0€30MACHOCTH U
criocobeH npuMeHsTs | OprauzyeT padboTy B OXpaHbI Tpyaa npu pabote B
METO/IBI BBIJICTICHHS, | MUKPOOHOJIOTHUECKO MUKpPOOHOJIOTHYECKON J1ad0paTopuu; OCHOBHBIC
KYyJIbTUBUPOBAHUA, J'Ia60paTOpI/II/I B COOTBETCTBUU MCETO/JIbl BBIJCIICHUA, KYJIbTUBUPOBAHUA ONIMCAaHUSA
OITMCAHUS U | ¢ TpeOOBaHHUAMU U UJCHTU(UKAIINA MHKPOOPTaHU3MOB.
UAeHTU(OUKAINN 0€3011acHOCTH M OXpaHbl Tpy/la | YMETb: OpraHu3oBaTh pPadOTy IO BBIJCICHUIO,
MHKPOOPraHU3MOB, KYJIbTUBUPOBAHUIO u UICHTHU(QHUKAINT
HUCIIOJIB30BaTh HaBbIKH MUKPOOPIraHn3MOB.
paboThl C COBPEMEHHOM Brnagers: HaBpIkamMu pabOTBI C COBPEMEHHOM
amnmapaTtypou B anmapaTtypou B 1a00PaTOPHBIX u
nabopaTopHBIX 5 IIPOU3BOJICTBEHHBIX YCIOBUAX.
ggﬁgszgimie;::;omﬁ HIIKnk 2.2 3HaTh: METOABl W TpaBHiIA 0T601213. mpob Jyis
pabory s OcymectBiseT oTO6op mpod MHKPOOHOJIOTHIECKHUX UCCIICIOBAHUH.
MHKPOGHOIOTHIECKHA U1t MI/IKpOGI/I?norI/IquKHx YMerTb: IIPOBOJIUTH MI/IKp06H0norMLIeCKHi:
o — p | HCCIEIIOBAHMIL OnpeienseT WCCIICTIOBAHHUS npou6; OTIpENIeTATh Ka4eCTBEHHBIN
COOTBETCTBIMN o | KOTHUECTBEHHBII 1 Y KOJUYECTBEHHBI COCTaB MHUKPOOPTaHU3MOB B
N T—— Ka4eCTBCHHBIX COCTaB HCCIIEAyeMBIX 00pa3iax cyocTpaTos.

0e30IacHOCTH U OXPaHbI
Tpyaa.

MHUKPOOPTaHU3MOB Pa3HBIX
cyOCTpaToB.

Brnagerp MHKpPOOHONOTHYECKUMH TpHEMaMU U
METOJAaMHM WCCIENOBAaHUS W OWOMHIMKALINU
OYBEHHBIX OMOIIEHO30B.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHbI

O0BeM JUCHHMILIMHBI COCTABJIAET 3 3a4eTHBIX exuHUNbI, 108 yacos.
W3 HUX peanu3yercs C UCMOIb30BAaHUEM JIEKTPOHHOTO 00YYEHUS U JUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH 24 Yaca.

(I)opMa l'[pOMe)KYTO‘IHOﬁ aTTrecTalMu. 3a4eT.

4.1 Couepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHO€ 110 TEMaM, ¢ YKa3aHUEM BUIO0B y'leﬁHBIX 3aHSATHI M OTBEJIEHHOI0 HA HUX KOJHYeCTBa
AKAACMHUYIECCKHUX YaCcoB

Ne Paznen nucouminHbl/ TEMA g Buner yueGHOI paboThl, dopMma TeKylIero
n/H S | BKJIIOYAs CAMOCTOATE/IBLHYIO paboTy 00yJarommxcsi , | KOHTPOJIA
= E MPAKTUYECKYIO [TOATOTOBKY U TPYIOEMKOCTD ycneBaemMocTu/
22 (B yacax) dopma
o g MPOME:KY TOYHOI
Tz, KonrakTHas paboTa npemnogaBares ¢ =
= o 2 arTecTaluu
=) o0y4armuMucs =
o 2 5] (mo cemecTpam)
=) & =
(51 = ® O«
= § | =8 S E
5% Z ; s Jlekuust | Cemunap/ KoncyabTanust 8 S
Sl = = IMpakTHyeckoe,
| @ = K =
) 5 ) JraGopaTopHoe S w
O & > 3ansaTue/ O =
1 2 3 4 5 6 7 8 9 10
1 Tema 1. IIpeamer NOYBEHHON MUKPOOHOIIOTHH U €€ 5 2 2 ) ) )
3a/1a4u.
2 Tema 2. CpoiicTBa MOYBBI, KaK CpPEIbl OOMTaHUS IIucemennasa
MHKPOOPTaHH3MOB. 5 10 2 - - 8 pabota
KCP
3 Tema 3. OyHKIMOHANIBHAs CTPYKTypa IMOUYBEHHBIX Pedeparsr
MUKPOOHOIIEHO30B. [Iucemennas
5 16 2 6 - 8 pabota
Tectsl
4 Tema 4. MukpoOHbIE CYKIIECCHH W KOJIOTHUECKUE 5 16 2 6 _ 8 Pe(bepaTLI




CTpaTernd MUKPOOHBIX MOIMYIIANNN B TIOYBE.

IIncemennas
pabora

Tema 5. Tunsl OUOJIOTUYECKUX CBSI3EH IMOYBEHHBIX
MHUKPOOPraHHW3MOB C PACTEHUSMHU U JKUBOTHBIMHU.

12

Pedeparsr

Tema 6. Poinp MHUKPOOPTaHH3MOB B
I0YBOOOPa30BaTEIHLHOM IIpOLIECCE.

Pedepatbr
KCP

Tema 7. CaHUTApHO-PKOJIOTHYECKOE 3HAUCHUE TTOYB
PEKpeanroHHbIX 30H U aHTPOTIOT€HHO M3MEHEHHBIX
TEPPUTOPUIL.

12

Pedepatsr

Tema 8. buouHmUKaMs CTENECHU AHTPOIIOTEHHOTO
BO3/ICHCTBHSI HAa TIOYBEHHYIO MUKPOOHUOTY.

12

Pedepatsr

Tema 9. Meroapl  U3yYyeHUA  MOYBEHHOU
MHUKPOOHOTHI.

12

IIucrMmennsie
paboThI




4.2 Tlnan BHeayTUTOPHOH CAMOCTOSITEIbHOM PadoThl 00YYAIOIIUXCSI 110 JUCIUIIJIMHE

Y4eOHO-MeTOANYECKOE

OueHo4HOE .
CamocrosTensHas paboTa 00y4aromuxcs CpeacTEO obecrieueHre caMOCTOSITEIIbHON
paboTh
Cemectp Ha3zBanue pasnena, TeMsl Cporn
o TpyroeMKoOCTb
Bun camocTosTensHOM pabOTEI BBINOJTHEH
st (qac.)
Tema 2. CpoiicTBa mo4BHI, Kak|[IoATOTOBKa K MHUCHMEHHOW KOHTPOJBHON pabore ¢ [MucemenHas  |Dxojorusg mo4B. YueHue oo
cpensl OOHMTaHMANCTIONH30BAHIEM KOHCIIEKTa JIEKIIAU n pabora 9KOJIOTUYEKNX (QYHKIMAX MOYB:
MHUKpPOOPTaHU3MOB. PEKOMEHAYEMOM JTUTEPATYPHI. KCP y4eOHHUK Ui cTyA. By3oB / [.B.
CamocTosTenbHOe H3y4YEeHHE TEOPETUUECKOTO Ho6posonbckuit, E.JI. Hukurtus,
Marepuana mno Teme «CBOWCTBa MOYBBI, KaK Cpebl MockoBckuii roc. yH-T uM. M.B.
00UTaHU MHUKPOOPTAaHU3MOBY. JlomoHnocoBa.- M.: U3n-so MI'Y:
5 3 8 Hayka, 2006.- 363 c.
buonorus noys: y4eb. 11 CTy/I.
By30B / JI.I". 3Bsirunues, W.I1.
Bbab6nesa, .M. 3eHoBa;
MockoBckuii roc. yH-T uM. M.B.
JlomoHOCOBa. — 3-€ U31., UCHp. U
nmor. — M.: U3n-Bo MI'Y, 2005.-
445c.
[MoxroToBka K NHCHPMEHHOW KOHTPONBHOH paboTe Pedeparsr Dkonorus mo4B. YueHue o0
(TecTupoBanue) C HCIOJb30BaHHEM KOHCIIEKTa [TuceMeHHast  |3KOJIOTHUYEKHX (PYHKIMSAX TTOYB:
JEKIUH W PEKOMEHAYEMOW JHTepaTrypsl IO TeMe: pabora y4eOHUK 115t cTya. By3oB / I'.B.
«BepTukanpHas cTpaTU(PUKAIMSI MHKPOOPTaHHU3MOB B Tectbl Ho6poonbckuii, E.JI. Hukutun;
Tema 3. TIOYBEY. MockoBckuii roc. yH-T uM. M.B.
5 OyHKIIMOHANBHAS cTpyKTypa [CaMocTosTenpHOe H3y4YeHUE TEOPETUYECKOI0 5 8 JlomoHnocoBa.- M.: U3n-8o MI'Y:

MOYBEHHBIX MUKPOOHOIIEHO30B

Marepuana 1o TemMe «DyHKIMOHAIBHAS CTPYKTypa
TTOYBEHHBIX MUKPOOHUOTICHO30B.

IToaroroBka pedepara mo Teme: «DYHKIIMOHAIBHBIE
rpyNIbl MUKPOOPTaHU3MOB B ITOUBEY.

Hayka, 2006.- 363 c.




Y4eOHO-METOINIECKOE

Or1eHouHOE o
CamocrosiTenpHas paboTa 00ydJaromuxcs CpesicTBO obecrieueHre CaMOCTOSTEIbHOM
paboTsI
Cemectp Ha3zpanue pasnena, TeMbl Cpoxn
. TpyaoeMkocTh
Bua camocrosiTenbHOM paboTHI BBITOJIHEH (uac.)
ust
Tema 4. IlogroroBka K  IPAaKkTUYECKOMY  3aHATHIO  C Pedepartsr Emunes B.T. Mukpo6uosnorus:
MUKpOOHBIE CYKIIECCUH U HCIIOIb30BAHUEM KOHCIIEKTa JIEKIUU u [Mucemennas | YueOuuk aist By3oB / B.T. Emnes,
9KOJIOTMYECKHE CTPATEru1 PEKOMEHYEMON JIUTEPATYPBL. pabora E.H. Mumyctun.- M.: Ipoda,
MHUKPOOHBIX MOIYJISIIAHI B CamocTosTensHoe U3y4YeHUE TEOPETHYECKOTO 2006.- 445 c.
nouse. Kpurepuu onenkn Mmarepuana Mo TeMe «MUKpPOOHBIE CYKIIECCHH H Bronorus mous: yued. s cTyn.
MHUKPOOHBIX CYKIIECCHIA B 9KOJIOTHYCKHAE CTPATETHH MUKPOOHBIX MOMYJISANUN B By3oB / JI.I'. 3psrunues, 1.I1.
MOYBE. mouBe. KpuTepun OneHKN MHKpPOOHBIX CYKIIECCHH B BbabreBa, .M. 3eHOBa;
5 [IOYBEY. 7 8 MockoBckuii roc. yH-T uM. M.B.
ITogroroBka  pedepara 1o  Teme: «Bunsr JlomoHOCOBa. — 3-€ U31., UCHp. U
B3aUMOJICHCTBHS MUKPOOHBIX IOMYJIALNUN B ITOYBEY. non. — M.: U3g-Bo MI'Y, 2005.-
[ToarotoBka JoKNIaga ¢ Tpe3eHTalUed MO TeMe 445c.
pedepara.
Brimonnenne  mHChbMEHHOW — paboThl MO TeMe:
«buopazHoobpazne MHUKPOOPTaHMU3MOB B PA3THUYHBIX
THUIAX 30HAJBHBIX TTOYBY.
IlogroroBka K  HPAaKkTUYECKOMY  3aHATHIO  C Pecdepats Okosnorus MoyB. YueHue 0o
UCTIOJIb30BaHUEM KOHCIIEKTa JEKIIH u 9KOJIOTNYEKNX (QYHKIHAX MOYB:
PEKOMEHAYEMO TUTEPATYPBI. y4eOHUK 115t cTya. By3oB / I'.B.
CamocTosTenabHOoe H3y4YeHue TEOPETUYECKOrO Ho6posonbckuit, E.JI. Hukurus,
MaTepuana mo TemMe «THmbl OMONOTHYECKHX CBs3el MockoBckuii roc. yH-T uM. M. B.
Tema 5. MOYBEHHBIX MMKPOOPraHM3MOB C PACTEHUSIMU U JlomonocoBa.- M.: U3n-so MI'Y:
5 Turbl OMOJTOTHYECKUX CBSI3CH | KHBOTHBIMID. 9 4 Hayka, 2006.- 363 c.

IMOYBECHHBIX MUKPOOPTaHU3MOB
C PaCTCHUAMU U )XKUBOTHBIMH

[ToaroroBka pedepara mo Teme: «XapakTepHUCTHKA
TIIOYBBI, KaK CPECbI O6I/IT3.HI/I$[ MHUKPOOPTraHU3MOB».
[TogroroBka nokjaga C Mpe3eHTalUed 10 TeMme

pedepara.

buonorus moys: y4ueb. 1is CTy/I.
By30B / JI.I'. 3Barunues, N.I1.
Babrena, .M. 3enoBa;
MockoBckuii roc. yH-T uM. M.B.
JlomonOCOBa. — 3-¢ U31., UCTIP. U
nom. — M.: U3g-Bo MI'Y, 2005.-
445c.




Y4eOHO-METOINIECKOE

Or1eHouHOE o
CamocrosiTenpHas paboTa 00ydJaromuxcs CpesicTBO obecrieueHre CaMOCTOSTEIbHOM
paboTsI
Cemectp Ha3Banne pa3nena, TeMbI Cpoxn
. TpyaoeMkocTh
Bua camocrosiTenbHOM paboTHI BBITOJIHEH (uac.)
ust
Tema 6. Ponb IlonrotoBka K  HPakTHYECKOMY  3aHATHIO C Okosorus moyB. YueHue oo
MUKPOOPTaHU3MOB B UCTIONIb30BaHUEM KOHCIIEKTa JIEKINH u 9KOJIOTMYEKUX (QYHKIMSAX MOYB:
MOYBOOOPa30BaTEIHHOM PEKOMEHAYEeMOil TUTepaTypHl. yueOHUK 115t cTya. By3oB / ['.B.
rporecce. CamocTosTeapHOoe HU3y4ECHUE TEOPETUYECKOTO Ho6posoibckuit, E.JI. Hukurus;
Marepuaiga 1o Teme «Pojib MHUKpOOPraHM3MOB B MockoBckuii roc. yH-T uM. M.B.
MOYBOOOpa30BaTENEHOM TIporiecce”. Jlomonocosa.- M.: I3a-Bo MI'V:
5 12 4 Pedepatsr Hayka, 2006.- 363 c.
IMomroroBka pedepara mo Teme: «XapaKTepHCTHKA KCP Buonorus mous: yued. s cTy.
TIOYBBI, KaK CpeAbl OOUTaHUSI MUKPOOPTaHU3MOB). By3oB / JI.I'. 3psirunnes, W.I1.
[loaroroBka gokiaga ¢ Npe3eHTaUUEed MO0 TeMe Ba6resa, I'.M. 3eHoBa;
pedepara. MockoBckuii roc. yH-T uM. M.B.
JlomoHOCOBa. — 3-€ U31., UCHp. U
nmom. — M.: U3g-Bo MI'Y, 2005.-
445c.
Tema 7. IlogroroBka K  HPAaKkTUYECKOMY  3aHATHIO  C Okosnorus MoyB. YueHue 0o
CaHHUTapHO-3KOIOTHIECKOE HCTIOJIb30BaHUEM KOHCIIEKTa JIEKIIH " SKOJIOTHYEKHX (PYHKIUSX ITOYB:
3HaYEHUE T0YB PEKOMEHYEMOU JTUTEPATYPBL. yueOHHK 1ist cTya. By3oB / ['.B.
PEKpeaoHHbIX 30H U CamocTosTeabHOE H3y4YeHue TEOPETUYECKOrO Ho6posonbckuit, E.JI. Hukurus;
AHTPOIIOT€HHO-U3MEHEHHBIX Mmarepuana 1o Teme «CaHHTapHO-IKOJIOTHYECKOE MockoBckuii roc. yH-T M. M.B.
TeppUTOpuit 3HaYEHUE MOYB PEKPEAMOHHBIX 30H U aHTPOIIOT€HHO- Pedeparsr JlomonocoBa.- M.: Uzn-so MI'Y:
5 HW3MEHECHHBIX TePPUTOPHI»". 14 4 Hayka, 2006.- 363 c.

[MonroroBka pedepara mo teme: «MHUKPOOHOIIEHO3HI
[I0YB PEKPEALMOHHBIX 30H U FOPOACKUX TEPPUTOPUH,
HX 0COOEHHOCTH.

[TogroroBka nokjaga C MOpe3eHTaMed 10 TeMme

pedepara.

MuxkpoopraHu3MBI TI0YB
TIPUPOTHBIX U YpOaHH3UPOBAHHBIX
3KocucTeM ballkaibckoro pernoHa:
yue0.- Mmeroa.mocooue / A.Il.
Makaposa.- Upkyrtck: U3n-so UT'Y,
2003.- 61 c.
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Y4eOHO-METOINIECKOE

Or1eHouHOE o
CamocrosiTenpHas paboTa 00ydJaromuxcs CpesicTBO obecrieueHre CaMOCTOSTEIbHOM
paboTsI
Cemectp Ha3zpanue pasnena, TeMbl Cpoxn
. TpyaoeMkocTh
Bua camocrosiTenbHOM paboTHI BBITOJIHEH (uac.)
ust
Tema 8. IlonrotoBka K  HPakTHYECKOMY  3aHATHIO C Okosorus moyB. YueHue oo
Bbuonsukamnys cteneHu UCTIONIb30BaHUEM KOHCIIEKTa JIEKINH u 9KOJIOTUYEKUX (PYHKIMSAX MOYB:
AQHTPOIIOTEHHOI'O BO3JEHCTBUS | PEKOMEHyEMOM JINTEPATYPBI. yueOHUK 115t cTya. By3oB / ['.B.
Ha MOYBEHHYIO MUKPOOHOTY CamocTosTeapHOoe U3y4YECHUE TEOPETUYECKOTO Ho6posoibckuit, E.JI. Hukurus;
Marepuaga 1o TemMe «bHOMHIMKALMA CTENEeHU MockoBckuii roc. yH-T uM. M.B.
AHTPONIOTEHHOI'O0 ~ BO3AEMCTBHSI HA  NOYBEHHYIO Jlomonocosa.- M.: I3a-Bo MI'V:
5 MHKPOOHOTY»". 17 4 Pedepatsr Hayka, 2006.- 363 c.
MUuUKpOOHOIOTHIECKHE METOIBI B
IMogrotoBka pedepata mo Teme: «3HAUYCHHE OMOMarHOCTHKE MOYB: HAYIHOE
canpo@UTHBIX MHKPOOPTaHU3MOB T'OPOACKHX ITOYB B mpanue / T.A. Tune [ u mp.]; per.:
CaMOOYMIIEHMM W MOJJEpKaHUM  TOMeocTas3a E.A. 3unos, I'.A. JlaHunHOBa;
IIOYBEHHOTI'O IIOKPOBA F'OPOJIOBY. Hpkyrtckuii roc. yH-T.- UpKyTCK:
IloproroBka Jgokiaja ¢ Ipe3eHTaLUEd II0 TeMe Wzn-Bo UI'Y, 2012.- 115 c.
pedepara.
Tema 9. [ToaroToBka K MUCHMEHHOW KOHTPOJBHOW padoTe c Emues B.T. Mukpobuonorus:
Mertopl U3ydeHMsl IOYBEHHOU | MCIOJIb30BAHUEM KOHCIIEKTa JICKIIMA u Yuebnuk 11 By30B / B.T. Emes,
MHUKPOOHOTHI PEKOMEHYEMOU JTUTEPATYPBL. E.H. Mumyctus.- M.: [Ipoda,
CaMocTosITenbHOe H3yYCHUE TEOPETUIECKOTO 2006.- 445 c.
MaTepuana mo teme «MeToasl U3y4eHUs! MOYBEHHOU TTHCEMEHHbE Bronorus mous: yueb. s cryn.
MHKpPOOHOTE» W K TUCBMEHHOW paboTe MO Teme: 18 4 paGoTHI By3oB / J1.I". 3Bsrunnes, N.11.

«ODKOJIOTHYECKHE MOYBEHHOM

MHKPOOHOTED.

MCTOAbI  M3Yy4YCHUS

Bab6nesa, .M. 3enHoBa;
MockoBckuit roc. yH-T uM. M.B.
JlomoHOCOBa. — 3-€ U31., UCHp. U
nmom. — M.: U3g-Bo MI'Y, 2005.-
445c.

W3 Hux 00beM caMOCTOSITEILHOM pa60TBI C UCIIOJIB30BAHUEM JJICKTPOHHOTI'O 06yquI/1;1 )51

JTUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TexHoorui 10 Jac.
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4.3 ConeprxaHue y4eOHOT0 MaTepuaja

Tema 1. [IpeaMeT MOYBEeHHOI MUKPOOHOJIOTMH H €€ 3aJa4M.

[TouBeHHnass MuKpoOWONOrHs Kak Hayka. KpaTkas uCTOpUs pa3BUTHS IMOYBEHHOM
MukpoOuosiorud. CBs3p TIOYBEHHOW MHUKPOOMOJIOTUM C JPYrUMH HaykaMu — OOIen
MHUKPOOHMOJIOTHEH, OMOXMMHEH, OdKOJOrued, ImouBoBeAcHUeM. YueHnus JlokyuaeBa b.B.,
Kocteruera I1.P., Bunbsimca B.P. Pa3Butre mo4BeHHO-MHKPOOMOIOTUYECKUX HCCIICIOBAHHIA B
Poccun. Tpyasl Bepuanckoro B.U., Bunorpaackoro C.H. u ux nociemnoBarenei.

Tema 2. CBoiicTBa MOYBBI, KAK CPeAbl 00MTAHUA MUKPOOPTaHU3MOB.

[TouBa — Tpexda3zHasi cucTeMa ¢ pa3BUTOM TBEPAOH CTPYKTypoid. XKuakas u razoBas (assl
nouBbl. MUKpPOOPraHu3Mbl M MOYBEHHBIN Bo3ayX. JKujakas ¢asza moyBbl, XMMUYECKUN COCTaB,
CTENeHb JOCTYMHOCTH BOAbL. 3HaueHue pH mouBeHHOro pacTBOpa Uisi  Pa3BUTHUS
MUKpPOOPraHu3MoB. TBepaas ¢a3a MouBbl, XUMHUUECKUN COCTaB, KOHIICHTPAIUS MUTATEIbHBIX
BEIIECTB. AJre3uss MHUKPOOPraHU3MOB. 3aKOHOMEPHOCTH aJl€3UM, TMPUPOJIa aJre3uu,
AKTHUBHOCTb a/IN€3UPOBAHHBIX KJIETOK.

Tema 3. ®DyHKUHMOHATBbHASI CTPYKTYPa NOYBEHHBIX MUKPOOHO1I€HO30B.

YucneHHocth W Oumomacca MHUKPOOHBIX KJIETOK B TII0YBAaX PAa3JIMYHBIX THUIIOB.
BeprukansHas crpatudukanus MUKpoOoB B mnouBe. KauecTBeHHas CTpyKTypa MHMKpPOOHBIX
coobmects  mouB.  DYHKUMOHANBbHBIE  (THIPOIMUTUKH,  KOMUTPOQBI,  OTUTOTPO(dEI),
¢uznonoruueckue (aBTOTpodbl, XeMOTpodbl) TPYNIbl C Pa3IUYHBIMM THUIIAMH MHUTAHUS U
9KO(PHU3HOIOTUYECKHE TPYIIBI B COOTBETCTBUU C TPAHHUIIAMU HMX TPUCTIOCOOJICHUS K (HU3UKO-
XUMHUYECKUM U (PU3UYECKUM MapamMeTpaM MNOYBEHHOM CpeJibl.

Tema 4. MuxkpoOHbIe CYKIECCHH H 3JKOJOTHMYECKHE CTPAaTermd MHKPOOHBIX
NonyJasiuuii B o4se.

Tumnbsl MUKpPOOHBIX CYKIIECCHIl B ITOUBE U KPUTEPUHU UX OLEHKH. MUKpOOHBIE MOMYISAILUH
(rpynmnoBsle, BHJIOBBIE, IITaMMOBBIE). B3aumoneicTBue MUKpPOOHBIX MOMYJSALUNA B IOYBE:
HEUTpaau3M, KOHKYPEHLMs, Mapa3uTU3M, XHUIIHMUYECTBO, KOMMEHCAIU3M, MPOTOKOOINEpaIus,
CUMOMO03, MyTyaJll3M, METaOH03. DKOJIOTHYECKUE CTPATETUN MUKPOOHBIX MOMYJISLUN B TOYBE.

Tema 5. Tunbl OMOJOrHYECKHX CBfi3e TMMOYBEHHBIX MHMKPOOPIraHHU3MOB C
PACTEeHUSIMH U )KMBOTHBIMH.

Mukpoopranu3Mbl pHU30IUIaHbl pacTeHuid. UucieHHOCTh MUKpPOOOB B pHu3ochepe B
3aBUCHUMOCTH OT BHUJIa PACTCHH, MOYBEHHO-KITUMATHUECKUX YCIOBHUM U ApyruX ¢akTopos. Pomib
pacTeHUW B MUTAHUW MHUKPOOPTAHMU3MOB M MHUKPOOPTaHW3MOB B MHUTAHWHM pacTeHuil. CHHTE3
MUKpPOOPTaHU3MaMU OHMOJOTMYECKH AKTUBHBIX BEIIECTB B IMOYBE (AaMHUHOKHCIIOT, POCTOBBIX
BEIIECTB, BUTAMHUHOB, aHTHUOMOTHKOB). DNU(GUTHBIE MHUKPOOPTAaHU3MBI PACTEHUM, UX COCTaB.
Ponbp MUKPOOOB-ATTM(PUTOB B KUZHU PACTEHUH.

B3anmogeiicTBre Mexay MUKpPOOpPTaHU3MaMU W OECIIO3BOHOYHBIMHU >KMBOTHBIMH. Pojh
’KUBOTHBIX B PETYJIUPOBAHUU COCTABA U YUCIEHHOCTH MOYBEHHBIX MUKPOOPTaHU3MOB.

Tema 6. Posib MUKPOOPraHM3MOB B IOYB000Pa30BATEJIBLHOM IpoLecce.

Paznoxenne pacTuTenbHBIX OCTAaTKOB W (GopmupoBanue mojactuiaku. OOpazoBaHHe U
pa3joXkeHue Tymyca. YdYacThe IIOYBEHHBIX MMKPOOPraHM3MOB B  DPa3pylleHUH U
HOBOOOPa30BaHMM MUHEPAJIOB, B KPYTOBOPOTE yIiiepoja U a3oTa.

Tema 7. CaHMTapHO-3KOJIOTHYECKOE 3HAYEHHE IO0YB PEKPEalMOHHBIX 30H H
AHTPONOreHHO-U3MEeHEHHbIX TEPPUTOPHIA.

CaHUTapHO-3KOJIOTUYECKOE 3HAUCHHE MOYBBL. MUKPOOHOIEHO3bI MOYB PEKPEAIMOHHBIX
30H U ypOaHM3MPOBAHHBIX TeppUTOpuil. KonmnyecTBeHHO-KaueCTBEHHBIH COCTaB CcarpopUTHBIX



ITOYBCHHBIX

MHUKPOOPTaHU3MOB.

CaHurtapHO-MUKPOOHOJIOTHYECKas

OLIEHKA

12

II04YB

PEKpEeaIlMOHHBIX 30H M YpOaHM3HPOBAHHBIX TEPPUTOpHHA. bakrepunm Tpynmbel KUIIEYHOU
HAJIOYKH, KaK OMOMHIUKATOPbI SMUAEMUYECKON ONIaCHOCTHU 3arpsi3HEHHBIX MOYB.

Tema 8. buonmHauKkanMsi CTeneHU AHTPONOrEeHHOr0 BO3JEHCTBHSI HA NMOYBEHHYIO

MHKPOOHOTY.

BI/IOI/IH,Z[I/IKaI_[I/IH BOSI[CfICTBHH Ha IIOYBY TAXKCEIIBIX METAIJI0B, MUHEPaJIbHBIX y,I[O6peHHI>'I,

pEeKpealMoOHHON

JIeTPECCUM.

KonnuecTBEHHO-KaueCTBEHHBIN

COoCTaB

AHTPOIIOTC€HHO-U3MCHCHHBIX ITIOYB I10 CPABHCHUIO C 30HAJIbHBIMHA aHaJIOTaMH.

Tema 9. MeToabl u3y4yeHus IOYBEHHOI MUKPOOHUOTHI.

MHUKPOOHOTHI

[IpsiMble MHKpPOCKOIMYECKME METOAbl HCCIeN0BaHUS MHUKpoOuoTsl (Bunorpaackoro,
Xonoaunoro, HoBorpynackoro, kanumisps! [lepdunbesa-I"ade).
MeToapl ANEKTPOHHOH MHMKPOCKOIUMU B IOYBEHHOM MHMKPOOHMOJIOTHH (CKaHUPYIOLIAs

MHUKPOCKOTIHS ).

JIroMuHecIieHTHas

MHUKPOOPTaHU3MOB.
Metoabl u3yyeHHs OHOJOIMYECKOW AaKTHBHOCTH IIOYB: aIIUIMKALMOHHBIE METO/bI,
OTpeNieieHne WHTEHCUBHOCTH a30T(UKCAI[MH, [JBIXaHHUS TII0YBBI, AKTHBHOCTH pa3pyIICHUS
LEJUTI0JIO3BI, YPEa3HOH aKTUBHOCTHU U JIp.
KonnuecTBeHHO-Kaue€CTBEHHOE UCCIIEJOBAHUE ITOUYBEHHBIX MUKPOOHOLIEHO30B METOIaMU
1I0CEBA B 3JIEKTUBHBIE U IUArHOCTUYECKHE TUTATEIIbHBIE CPEbI.

MUKPOCKOIIUA B

HCCIICIJOBAHUH

ITIOYBCHHBIX

4.3.1. IlepeyeHb CEMUHAPCKHUX, IPAKTUYECKHUX 3aHATHI M J1a00PATOPHBIX padoT

Ne Ne HanmeHoBaHue TpynoeMKoCTh Ouenounnie | ®opmupye
I/H | pa3geia CeMHHApOB, (1ac.) cpeacTBa Mble

U TEMbI NPAKTHYECKUX U Bcero | U3 nnx KOMIIETEeH
JIa00paTOPHBIX pa0oT | YacoB | MpaKTHYECKAs 1107071

MOATOTOBKA (MHaUKATO
pe*

1 2 3 4 5 6 7

1 | Tema3 OyHKIHOHATIbHAS 6 Pedeparst MK-1
CTPYKTypa MOYBEHHBIX IMucemennas | MUK nx1a
MHKpPOOHOLIEHO30B pabora MK i 1.2

TeCTBI HrﬂK IIK 1.3

2 | Tema 4 MukpoOHBIE CYKLECCUU 6 Pedepatnt IK-1
IKOJIOTHIECKHE Iucemennas | MUK px1a
CTpaTeruv MUKPOOHBIX paGora UK 1.2
MOMYJIALMHI B IIOYBE. MK 1 1.3
Kpurepun oneHku
MUKPOOHBIX CYKIeCCHH B
MOYBe.

3 | Tema$s Tunel GuogOrHYecKux Pedepartsr MK-1
CBSI3€H TIOYBEHHBIX HJIK k14
MHUKPOOPIaHM3MOB C 6 HJIK nx 12
pacTeHUAIMH U HJIK 13
’KHBOTHBIMH

5 | Tema7 CanurapHo- IK-1
HKOJIOTHYECKOE 3HAUCHUE HJIK k14
MOYB PEKPEAIIMOHHBIX 30H 6 Pedeparer WK f 12

KCP WK
Y aHTPOIIOT€HHO- IIK 13
HU3MEHEHHBIX TEPPUTOPUIA
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6 | Tema8 buounaukamnus cTeneHu
AHTPOIIOTEHHOTO
BO3JICHCTBHSA Ha
MMOYBEHHYIO) MHUKPOOUOTY 6

Pedepatnr

MK-1
HJIK k14
HJIK ik 1.2
HJIK ik 13

K-2
HJIK pixc24
HJIK pikc 2.2

7 | Tema9 Mertonp! n3ydeHus
MOYBCHHON MUKPOOHOTHI

IInceMennbIE
paboTHI

K-1
HJIK nic1a
HJIK ik 1.2
HJIK ik 13

MK-2
HJIK k2.4
HJIK pikc 2.2

4.3.2. Ilepeuenb TeM (BONPOCOB), BBIHOCHMBIX
CTYACHTAMH B PAMKaX caMocTosATebHOM padotsl (CPC)

Ha CaMOCTOATEC/IbHOEC HU3YUYCHHE

Ne n/m Tema 3ananue dopMupyemas NIAK
KOMIETEHIUsA
1 Tewma 2. CpoiicTBa mouBsl, | IToaroToBka K [IK-1 UK 11

KaKk cpeapl  OOWTaHUS | MICHMEHHOM HIK px 12

MHUKPOOPraHU3MOB. KOHTPOJLHON paboTe ¢ UK k13
HCIIOJIb30BaHUEM
KOHCIIEKTa  JICKIMU U
PEKOMEHyeMOM
JTUTEPATYPHL.
CaMOoCTOsITEILHOE
M3YyYeHHUE TEOPETHIECKOTO
Marepuajia [0  TeMe
«CBolicTBa TMOYBHI, Kak
cpensl oOuTaHus
MHUKPOOPTaHU3MOBY.

2 IToaroroska K IIK-1 MK 11

MUACEMEHHOH UK k12
KOHTPOJIbHOH pabote UK k13
(TectupoBaHue) c
HCTIOJIb30BAaHUEM
KOHCIIEKTa  JICKIIMM U
PEKOMEHyeMOM
JUTEPATYpPBl 10  TEMe:
«BeprukanbHas

Tema 3. cTpatuduKanms

OyHKITMOHATEHAS MHKPOOPTaHU3MOB B

CTPYKTYpa MOYBEHHBIX TOYBeY.

MUKpPOOHOIIEHO30B CamocTosiTenbHOe

U3yUYeHHE TEOPETHYECKOTO
Marepuaia 1o  TeMe
«DyHKITMOHATBHAS

CTPYKTypa  TOYBEHHBIX
MHKPOOHOIICHO30BY.

IMonroroBka pedepara 1Mo
TeMe: «DyHKIMOHABHBIC
TPYMITEI MUKPOOPTaHU3MOB

B ITIOYBC).
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Tema 4.

MukpoOHBIE CyKIIECCHU 1
IKOJIOTHYECKUE
CTpaTeru MUKPOOHBIX
HNONYJISIHUK B ITOYBE.
Kputepuu onieHku
MUKPOOHBIX CYKIIECCHIl B
TOYBe.

ITonroroBka K
MIPAKTUYECKOMY 3aHATHUIO
c HCIOJIb30BaHUEM
KOHCIIEKTa  JIEKUUH U
PEKOMEHTyeMOU
JUTEPATYPHI.
CaMocTosTeNnbHOE
H3yuCHHE
TEOPETUIECKOTO
MaTepuaga 1O  TeMe
«MUKpOOHBIE CYKIIECCUH
u 9KOJIOTHUCKHUE
CTpaTerud  MHKPOOHBIX
NONyJIsILUKA B IIOYBE.
Kpurepuu OILICHKHU
MUKpPOOHBIX CYKIIECCUH B
MTOYBEY.

[Toarororka pedepara mo
TEME: «Bunsl
B3aUMOJICUCTBUS
MHUKPOOHBIX TOMYJISIINAN
B mouBey». [loaroroska
JOKJIaia ¢ Mpe3eHTaluen
o TeMe pedepara.

Brimonnenue
MUCbMEHHOH paboThl TIO
teme: «buopaznoobpasue
MHKpPOOPTaHNU3MOB B
Pa3IUYHBIX THITaX
30HAJIBHBIX MTOYBY.

IK-1

H»ZZK 1K 1.1
WK nxc 1.2
HJIK nxc 1.3

Tewma 5.

Tubl OHOIOrMYECKUX
CBSI3eH ITOUYBEHHBIX
MHUKPOOPTaHU3MOB C
pacTeHus MU U
JKUBOTHBIMU

IToaroroBka K
MIPAKTHYECKOMY 3aHSTHIO
c HCII0JIb30BaHHEM
KOHCIEKTa JIEKIUU U
PEKOMEHTyeMOn
JIUTEPaTyphL.
CaMOCTOSTEILHOE
HU3y4yeHHUe
TEOPETUYECKOTO
Marepuaga 10  TEeMe
«Tunel  OMOJIOTMYECKUX

CBsA3eH MOYBEHHBIX
MHKPOOPTaHU3MOB c
pacTeHUsSMH u
JKUBOTHBIMI.

[Moarororka pedepara mo
TeMe: « XapaKTepUCTHUKa

IIOYBBI, KaK cpenbl
oOnTaHus
MHUKPOOPTraHU3MOBY.

ITonroroBka mokiIaza c
Mpe3eHTallue 1O TeMme

IK-1

HJIK pic1a
HﬂK IIK 1.2
MK i 13
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pedepara.
Tewma 6. Poib Iloaroroeka K IIK-1 UK pr1a
MHUKpPOOPTaHU3MOB B NPAKTUYECKOMY 3aHSTHUIO HIK pr 2
ITOYBOOOPA30BATECIIEHOM C HCHOIb30BaHUEM HIK pr i3
mpoiiecce. KOHCIIEKTa  JIEKIUH H

PEKOMEHTyeMOU

JUTEPATYPHI.

CaMOCTOSTEILHOE

HU3y4YeHUE

TEOPETHUECKOTO

Marepuasa 1O  TEeMe

«Poip MUKPOOPTraHU3MOB

B

MOYBOOOPA30BATEIHHOM

nporecce.

[ToxroroBka pedepata mo

TeMe: «XapaKTepUCTUKa

IIOYBHEI, KaK cpeam

obuTaHus

MHUKPOOPTaHU3MOBY.

IlogroTroBka npokiIaga c

Npe3eHTallued MO0 TeMe

pedepara.
Tema 7. IloaroroBka K IIK-1 WK 11
CanurapHo- MPAKTUYECKOMY 3aHSATHUIO WK k12
SKOJIOTHYECKOE 3HAUECHUE C HUCHOJIb30BaHUEM UK k13
IOYB PEKPEAIMOHHBIX 30H | KOHCIEKTa JIEKIUH |
Y aHTPOIIOT€HHO- PEKOMEHTy MO
W3MEHEHHBIX TEPPUTOPUI | JIHTEPATypHI.

CaMOCTOSITEILHOE

A3y4YEHHE

TEOPETUUECKOTO

Marepuajga IO  TeMe

«CanutapHo-

JKOJIOTHYECKOE 3HAUYECHHUE

IOYB pEeKpeaIoHHbIX

30H U AaHTPONOTEHHO-

N3MCHCHHBIX

TEPPUTOPHI".

[Moarororka pedepara 1mo

TeME:

«MuKpoOHOIIEHO3bI TIOYB

pEKpEealoHHbIX 30H U

FOPOACKUX TEPPUTOPUA,

HX OCOOEHHOCTH.

IlogroToBka npokmama c

MIpE3CHTAlluEed IO TeMe

pedepara.
Tewma 8. IloaroroBka K IIK-1 UK gr11
Bbuonnnukanus creneHu MPAKTUYECKOMY 3aHSATHIO HIK rr 12
AHTPOIIOT€HHOTO C HCHOIb30BaHUEM HIK rr 13

BO3J€EHCTBUS Ha
MTOYBEHHYI) MHUKPOOHOTY

KOHCIIEKTa JIEKIMU U
pEKOMEHTyeMOoi
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JIUTEPATYPBI. [K-2 HIIK px 21
CaMoCTOSITeTbHOE HJIK 11x 2.2
U3yueHue

TEOPETHYECKOTO

Marepuaia Mo  TEME
«bronHauKkanus creneHu
AHTPOIIOTE€HHOTO
BO3JIcHCTBUS Ha
MOYBEHHYIO
MHUKpPOOHOTY»".

[MoaroroBka pedepara mo

TeMe: «3HauecHHe
canpo(UTHBIX
MUKPOOPTaHU3MOB
TOPOJICKUX II0YB B
CaMOOYHMIIIEHUH Hu
noAAep KaHUH

roMeocTaza ITOYBEHHOTO
[IOKpPOBa TOPOJOBY.

IloaroToBka jokiIaga ¢
NIpE3eHTAllUEd II0 TeMe

pedepara.
Tema 9. ITonroroBka K T1IK UK g1
MeTo/1bl U3y4YEeHUs MHUCHbMEHHOM WK k12
MTOYBEHHOU MUKPOOHOTHI KOHTpPOJIbHOM paboTre ¢ WK k13

HCIIOJIb30BaHUEM

KOHCIEKTa JIEKI[UU U

PEKOMEHTy MO I1K-2 HIIK rg0n

JIUTEPATYPBHL. UK k2

CaMocCTOSTEIbHOE

n3y4eHUE

TEOPETUYECKOTO

Marepuaisa 1O  TEMe

«Metozpl U3y4ECHUS

MOYBEHHOM

MUKpPOOHOTED 31 K
MMACBMEHHOU paboTe 110
TeMe:  «ODKOJOrHYECKHe
METOIBI U3yYeHUS
TOYBEHHOM
MHUKpPOOHOTBI.

4.4. Meroauyeckue YKa3aHUsi [0 OPraHU3alMUd CAMOCTOATE]bHOW PadoThI

CTYJI€HTOB

CaMocTosiTenbHast paboTa CTY/ICHTOB SIBISIETCSI COCTAaBHOM 4acThi0 Y4eOHOTO Mpoliecca u
UMEeT IIeNIbI0 3aKpeIyieHne H yYriayOJieHWe TIOJYYeHHBIX 3HAHWW ¥ HaBBIKOB, TOUCK U
NpHOOpEeTEeHNE HOBBIX 3HAHWM, a TaKXKe BBINOJHEHHWE Y4YeOHBIX 3aJaHUi, MOJTOTOBKY K
MPEACTOSAIMM 3aHITUSM, 3a4€TaM U SK3aMEHaM.

Jlis  opraHmM3ainyy CcamMoCTOSTeNbHON paboTel mo nuciuiumae b1.B.7 «llouBenHas
MHUKPOOHOJIOTHSI C OCHOBAaMH OHOMHIMKAIIMU»»  HCIOJIB3YIOTCS  CICAyIOIe  (OpMBI
CaMOCTOSITENIbHON y4eOHOM paboTHI:

- PaboTa HaJg KOHCIIEKTOM JICKIHH.
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- [TonOop, n3yuenue, aHaaIN3 PeKOMEHJOBAaHHOM JINTEPATYPHI.

- CaMOCTOSITeTbHOE M3YUCHHE OTCIBHBIX TeM, aparpadoB, HE U3JI0)KCHHBIX B JICKIUH.

- IloaroroBka K NpPaKkTUYECKOMY 3aHSATHUIO COCTOUT B TEOPETUYECKOHM IMOATOTOBKE U
BBITIOJIHEHUH MPAKTUYECKUX 3aJaHui (OTBETHI HA BOMPOCHI U T.1.).

- Hanmucanue pedeparos, noaroToBka A0KJIAI0B.

- [ToaroroBka K TECTUPOBAHUIO.

- [loaroroBka k 3auery.

THucomennvie pabomei. [N M3ydeHus TeM, HE U3JIOKECHHBIX B JIGKIIHH, PEKOMECHIYECTCS
MCIIOJIb30BaTh OCHOBHYIO M JIONOJHUTENBHYIO JINTEPATYPY, a TAK)KEe UCTOYHUKHU, HallICHHbIE IPU
MOMOIIM WH()OPMAIMOHHO-CIIPABOYHBIX W TOMCKOBBIX CHCTEeM. J[JIsl 3aKkperyieHus Marepuana
PEKOMEHIYeTCsl JeJaTh KpaTKUE KOHCMHEKThl 1o TeMe. B pamkax aucuumiuasl b1.B.7
«ITouBeHHass MUKPOOHOJIOTHSI C OCHOBaMHU OMOMHAMKALIUNY TAKXKE MPETyCMOTPEHO BHITIOJIHEHUE
MUCBMEHHBIX PaboT, B KOTOPBIX CTYIEHTHl JOJDKHBI J1aTh OTBETHI Ha BOMpochl. KadecTBo
BBITIOJIHCHHOU PaOOThI OIIEHMBAETCS B X0Jie OOCYXKJICHMs JTAHHBIX BOIIPOCOB IPHU MPOBEICHUHU
KOJUJIOKBUYMa 10 COOTBETCTBYIOIIEH TEME.

Pegpepam — popma mucbMeHHOH pabOTHI, KOTOPYIO PEKOMEHIYETCS MPUMEHSTH MpH
OCBOEHUHU BapUATUBHBIX (MPOGUIBHBIX) IUCHUIUIMH MpodeccuoHanbHoro nukia. [Ipeacrasuser
c000M KpaTKoe U3JI0KEHHUE COJIEPKaHUsI HAYUHBIX TPY/IOB, JUTEPATYPHI IO OMPEACICHHON TEME.
O6bem pedepara Mmoxer nocturath 15-20 cTp.; Bpems, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb g0 Mecsina. [loaroroBka pedepara moapa3zyMeBaeT CaMOCTOATENbHOE H3y4YeHUe
CTYJCHTOM HECKOJbKHUX JHUTEPATYpPHBIX HCTOYHUKOB (y4yeOHHMKOB, MOHOTpaduil, HayIHBIX
cTaTed ®W T.JI.) TIO ONPEACIEHHOW TeMe, HE paccMaTpUBAaeMOH TOAPOOHO Ha JICKIIHH,
CUCTeMAaTH3aIMI0 MaTepuaia U KpaTkoe ero usnoxenue. Llenp Hanucanus pedepara — npuBUTHE
CTYJICHTY HaBBIKOB KPATKOTO M JIJAKOHUYHOTO TPEICTABIIEHUS COOpaHHBIX MaTepUasoB U (PaKToB
B COOTBETCTBUU C TPEOOBAHUSAMU, MPEIbIBISIEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

CrpykTypa pedepaTa BKIIOYACT:

- TurynbHBIN JIUCT.

- Conepxanue.

- Beenenue, rie kpatko Gpopmymnupyercs npodiema, 1elb U 3a1a4u pedepara.

- OcHoBHasi 4acTh pabOTHl COCTOUT M3 HECKOJBKHX Pa3/esioB, B KOTOPBIX H3JIaraerTcs
CyTbh TEMBI pedepara.

- 3aKJI04YeHue.

- CIIMCOK UCIIOIb30BaHHOM JIUTEPATYPHI.

IIpu odopmnenun pedepata creayeT NPUIEPKUBATHCA TEXHUUECKUX TpPEeOOBAHUI,
MpeIbIBISEMBIX K pedepaTam U KypcoBBIM paboTaM, HMEIOIIUXCS Ha Kadeape.

Kpurepuu onennBanus pedepara:

- OmeHka «OTIWYHO» BBICTABISETCS B TOM cllydae, €clid B pedepare MOJHOCTHIO
packpeITa TeMa, MPOAHATU3UPOBAHO COBPEMEHHOE COCTOSHHE BOMPOCA, MaTephai H3JI0KEH
JIOTUYHO, TOCTEI0BaTENbHO, TpHUBeneHO He MeHee 10 IuTepaTypHBIX HMCTOYHUKOB (Cpenu
KOTOPBIX MpeobiiaacT JUTeparypa 3a mnocieanue 5 jet), pegepar ohopMIIeH B COOTBETCTBHH C
TEXHUYECKUMHU TPEOOBAHHSIMHU, MIPEABSIBIIEMBIMH K TAKOTO pojJa padoTam.

- O1eHKa «XOpoIIo» - TeMa PacKphITa, MPUBEACHO JOCTATOYHOE KOJIWYECTBO MaTepHuaa,
HO TPHU 3TOM MaTepual B HEJOCTATOYHOW CTENEHU MPOAHATU3UPOBAH aBTOPOM, O(opmIileHUE
pedepaTa COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSIM.

- OueHKa «yJOBJIETBOPUTEIHLHO» - TEMA PACKpbITa MOBEPXHOCTHO, MaTeprall MPUBEACH
KaK MpOoCTasi KOHCTaTalus (pakToB, HE MIPOAHATU3UPOBAH, B OPOPMIIEHUN UMEIOTCS TEXHUYECKUE
HEJIOCTATKH, CIUCOK JIMTEPATYPbl COAECPKUT MEHEE 5 UCTOUYHUKOB.

- OueHKa «HEey/l0BJIETBOPUTEIBHO» - TEMa HE PACKPbHITA, CKYAHBIH 00beM MPHUBEIEHHBIX
MaTepHUaoB.

Yemuoiti 0ooknao — 310 coobmieHue B Tedenwe 10-15 MuH, B KOTOPOM CTYACHT B
JAKOHUYHOU (popMe MOIKEH M3II0KUTh MaTepual MO0 COOTBETCTBYIONICH TeMe, MPUACPKHUBASICH
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CJICAYIONIETO IIJIaHA: BBEJCHHWE, OCHOBHAs 4YacTh, 3aKitoueHHe. JlOKiaj CompoBOXKIAAaeTCs
Ipe3eHTaIMel, OTPaKaIoIel OCHOBHBIE TOJIOKEHHUS 10 COOTBETCTBYIOLICH TeMe, BKIIIOYArOIIei
HarJsIIHBIC MaTepHaibl (CXeMbl, TaOuuIbl, GoTo W T.a.). [l0 OKOHYAaHWUHM NOKIaJa CTYICHTY
3aJal0T BOIIPOCHI, KaK MPEMNoAaBaTeNb, TaK U CTYACHTHI, HA KOTOpPbIC TOKJIAIUUK TOJDKEH IaTh
WCYUCPITBIBAIOIINE OTBETHI.

Kpurepuu onieHuBaHus YCTHOTO AOKJIAAA:

- OueHka «OTIMYHO». B JOKIane IMONHOCTBIO pacKphiTa TeMa, MPOAHATH3HUPOBAHO
COBPEMEHHOE COCTOSIHUE BOINPOCA; CTYACHT CBOOOJHO BJaJIeeT MaTepHalioM, H3JIaraeT ero
JIOTHYHO, TIOCJIEJIOBATEIILHO, JAKOHUYHO, COONIO/as OCHOBHBIC IMpaBHJIA KYJIbTYPhl pPEYH.
Jloknaz compoBOXKIAETCA NMPE3CHTALUEH, KOTOpas OTpa)kaeT OCHOBHBIC MOJIOXKEHMS JIOKIIANAA,
NPE3CHTAIMsI COCTaBJIEHA TPAMOTHO C COOJIIOJICHHEM OOIIUX TPeOOBaHUIA, MPaBWII MIPUPTOBOTO
oopMIICHHS, TIOJIa4l TPaPUIECKOro MaTepuaia, MMEIOTCS CCHUIKM Ha IMPUBEACHHBIE (OTO,
PUCYHKH, CXEMBI M T.J., IPUBOJAMUTCS CIIMCOK MCIOIB30BAHHOW JUTEpaTyphl. [Ipu 00CyXaeHHH
JOKJIaJIa CTYIEHT JaeT WCYepPIBIBAIONINE, apTyMEHTUPOBAHHBIE, KOPPEKTHBIE OTBETHI Ha
BOIIPOCHI.

- Onenka «xopormroy». Tema packpbiTa, MPUBEIECHO TOCTaTOYHOE KOJIMYECTBO MaTepHuaa,
HO TP 3TOM MaTepHall B HEJIOCTATOYHOW CTEIICHU MTPOaHaTN3UpoBaH aBTopoM. [Ipe3eHrarus He
B TIOJIHOM CTETIEHU COOTBETCTBYET 00ImMUM TpeOoBaHUsAM. OTBETHI CTyIEHTa HE HA BCE BOIIPOCHI
SIBIISTFOTCSI UCYEPTIBIBAIOIIIMMU U apTyMEHTHUPOBAHHBIMH.

- OneHka «yIOBJIETBOPHUTENBHO». TeMa pacKpbITa HE IMOJIHO, MaTepHall MPHUBEIEH Kak
npocTass KOHCTaranus (akToB, HE MPOAHAIM3HPOBAH, CTYACHT IMOKa3bIBACT IOBEPXHOCTHBIC
3HaHUS. [Ipe3eHTanyss 4YacTUYHO COOTBETCTBYET YCTAaHOBJICHHBIM TpeOoBanusaM. I[lpu
0oOCYXXJIEeHUH MOKJIaja CTYACHT HE BCErja JaeT MpaBUJIbHBbIC, HCUYEPIBIBAIOIINE OTBETHl Ha
3aJ1aBacMbIe BOTIPOCHI.

- OrneHka «HEYAOBJIETBOPUTENBbHO». TeMa JoKiaga HE pPacKpbITa, CKYIHBIA 00beM
NPUBEJICHHBIX MaTEePHAaJIOB; MPE3EHTAUsI OTCYTCTBYeT. [Ipu 0OCyXIeHNH TOKJIaza CTYIEHT He
JTAeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 33/IaHHBIM BOIIPOCAM.

4.5. IlpumepHasi TeMATHKa KYPCOBBIX PpadoT (MPOEKTOB). HE IPEayCMOTPEHbBI
y4e€OHBIM TITAHOM.

V. YYEBHO-METOINYECKOE 1 HHOOPMAIIMOHHOE
OBECHEYEHUE JUCIHHUIIJINHBI

a) nepeveHb JUTEPATYPbI

- OCHOBHasl TUTEepaTypa

1. Emues B. T. Mukpo6uosnorusi: Yuebnuk s By3os / B. T. Emues, E. H. Mumnryctus. -
M. : JIpoda, 2006. - 445 c.

2. DKoJOorHusl TOYB. YueHHe 00 SKOJIOTHYECKMX (DYHKIMAX IMOYB: YYEOHHK JUIS CTYA.
By30B / I'. B. Jlo6poBonbckuii, E. JI. Hukutua; MockoBckuit roc. yH-T uMm. M.B.
Jlomonocoga. - M. : U3a-Bo MI'Y : Hayka, 2006. - 363 c.

3. Oo6mee mouBoBenenue: yued. [Tocodue mst cryn.By3os / B. I'. MamonToB [u ap.]. - M.
: KonocC, 2006. - 456 c.

- IOTIOJTHUTEIIbHAS JIUTEPATypa

1. buonorus nous : y4e0. mia cryn. By3oB / J. I'. 3Barunuesi, W. I1. babsesa, I'. M.
3eHoBa; MockoBckuii Toc. yH-T uM. M. B. JlomonocoBa. — 3-e¢ uzn. Ucnp. U pom.. —
M. : Uzn-Bo MI'Y, 2005. — 445 c.

2. MukpoopraHu3Mbl IMOYB MPUPOIHBIX U YpOAHU3UPOBAHHBIX SKOCHUCTEM balikaibckoro
peruona : yue0.-merona. [Tocobue / A. I1. MadkapoBa. — Upkyrck : Uzn-Bo UT'Y,
2003. - 61 c.



19

3. MukpoOHOLeHO3bl TPUPOJHBIX W aHTPOIOTEHHO-U3MEHEHHBIX N0YB BepxHero
[Tpuanrapbst U MoJEBBIE METOMBI UX HccienoBaHus : yueO.-meron. [locodue / A. II.
Makapona, A. A. Koznoga, H. E. bykosckas. — Upkyrck : U3a-Bo UT'Y, 2010. — 82 c.

4. MukpoOHOJIOrHYECKHEe METOABl B OMOJMAarHOCTHKE IMOYB: Hay4yHoe m3nanue / T. A.
I'mns [m np.]; pew.: E. A. 3unos, I'. A. JlanuunoBa ; Upkyrckuit roc. yH-T. — UpKyTCK
:3p-Bo UT'Y, 2012. — 115 c.

5. MeToapl mouyBeHHONW MUKpoOHOJIoruy B Omoxumun: yued. mocooue / M. B. Aceepa [u
ap.] ; moa pex. [. I'. 3ssarunuesa. — M. : U3g-so MI'Y, 1991. — 302 c.

0) 0a3bl JaHHBIX, UHPOPMALMOHHO-CNIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1. Hayunas Dnekrponnas bubnuoreka http://www.e-library.ru

2. Undopmanmonnas cucrema «EquHoe OKHO qocTyma K 0Opa3oBaTebHBIM pecypcamy
(http://window.edu.ru)

3. 9BC «IOPAWT». Anpec nocryma: https://www.biblio-online.ru/

4. Db W3parensckoro ImeHTpa «Akamemus». Anpec gocrtyma: http:/www.academia-
moscow.ru

5. http://www.fptl.ru/biblioteka/biotehnologiya.html

6. http://www.medbook.net.ru/010512.shtml

7. Coro3 00pa3oBareIbHbIX CaliTOB - ECTeCTBEHHbIE HAYKU

8. http://tusearch.blogspot.com - TIoWck 3JIEKTPOHHBIX KHHT, MyOJIHMKAIUi, 3aKOHOB,
['OCToB Ha caiiTax HayYHBIX IEKTPOHHBIX OMOIHOTEK.

9. Google Scholar —ITorckoBast cucTemMa 0 HaAyYHOU JIUTEpPaType.

10. Science Research Portal - Hayunas mouckoBas cucTeMa, OCYIIECTBIISIONIAS
MOJTHOTEKCTOBBIM TMOMCK B KypHaJllaXx MHOTHUX KPYIHBIX HAy4YHBIX M3AATEIbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. WMmer cratbu W JOKYMEHTHI B
OTKPBITHIX Hay4dHbIX Oa3ax maHHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCLHHUIIJINHBI
6.1. YueOHo-1a60paTopHoe 000py10BaHue:

Aymurtopus  Ans TpPOBEAEHUS — 3aHATUN  JIGKIMOHHOTO  Tuma:  o0opyJoBaHa
CrielMaTu3upOBaHHON (yueOHOM) MeOenpl0o Ha 25 TMOCaJOYHBIX MECT; TEXHHYECKUMU
cpeactBamMu oOydeHusi: mpoekrop Epson EB-X03, nocka mapkepHas; y4ueOHO-HArJsAHBIMU
nocoOMsIMH, 00ECIIEUNBAIONINMHA TEMATHYECKHE WIUTIOCTPALMU TI0 JUCHUIUIMHE: TPe3eHTAIUN
10 TeMaM IPOTrPaMMBI.

AymuTtopuss  JUIS  TIPOBEACHWS  3aHATUH  MPAKTHYECKOTO0  THMAa:  00OpyHdOBaHA
crienManu3upoBaHHoi (y4eOHoOM) MeOenpto Ha 10 mocazouHBIX MeCT; JOCKOH MEeNOBOM;
TEXHUYECKUMHU cpeAcTBaMU o0y4yeHus:: mpoekrop BenQ MSS521P  yueGHoO-HarnsgHpIMU
NOCOOUSMU: TIPE3EHTALIUH 110 TEMaM IIPOrpaMMBbI.

Komnbrotepusiit knacc (yueOHast ayauTopus) AJsi TPYIIOBBIX M HHAWBHIYaJTbHBIX
KOHCYJIbTAllMi, TEKYIIEro KOHTPOJs M TMPOMEXKYTOYHOH aTTecTalliM, OpraHu3aluu
CaMOCTOSITEIbHON paboThI: ayAuTOpHs 000pyA0BaHa CICIIUATU3UPOBaHHON (yaeOHOM) MeOebio
Ha 20 mOCaJO4YHBIX MECT, IOCKOM MeNoBOi; 000pynoBaHa TEXHUYECKMMHU CpPEACTBAMHU
o0ydeHust: cuctemMHsbIin 6;10k PentiumG850, morutop BenQ G252HDA-1 mit.; cuctemMHbIi 610K
Athlon 2 X2 250, monutop BenQ G252HDA — 8 mit.; cuctemusii 610k PentiumD 3.0GHz,
MoHuTOp Samsung 740N — 3 mT.; MmoroO10K IRU T2105P — 2 miT.; cucremubiii 6510k Pentium
G3250, monutop BenQG955 — 1 mt.; cucremusiii 6mok Pentium G3250, monuTop BenQ
GL2250 — 1 mT.; cuctemubrii 6ok Pentium G3250, monuTop Samsung T200 HD — 1 m.;
cucteMHbIi 610k Pentium G3250, monuTtop Samsung T190N — 1 mT.; cuctemHusbli 610k Pentium
G3250, monutop Samsung 740N — 1 mr.; mpoektop BenQ MX503; sxpan ScreenVtdiaEcot.
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C HeorpaHM4eHHBIM JOCTYNOM K ceTu VHTepHeT u obecredeHHeM J0CTyla B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENbHYIO CPEly OpraHU3alllu.

[lomemenne g XpaHeHHsT W OPOMUIAKTHYECKOTO OOCIY:KHBaHUS Y4eOHOTO
o0opynoBaHus: ayauTOpus 000pyJOBaHA CHELUATM3MPOBAHHON MeOeIpi0 Ha 3 TMOCaJ0YHBIX
Mmecta; HoyTOyK Lenovo I1580, mpoexktop BenQ MS521P.

6.2. IlporpammHoe obecrneueHue:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Torosop Ne03-016-
14 ot 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Cranmaptaeiid Russian Edition. 250-499.
®opyc Kontpaktr Ne04-114-16 ot 14nos6ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23n0510ps 20161 JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep JIuuensun Microsoft 41059241.

Office 365 mpodeccuonanbHblil It0C i yuamuxcs. Homep 3akasa: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHnueckue v JIeKTPOHHbIE CPeCTBA:
[Ipe3eHTanuu no BceM TeMaM Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT U

Hnst ocBoenust nucumiuiiabl  b1.B.7  «llouBeHHas MHKpOOHMONOTHSI C OCHOBaMHU
OMOMHIMKALIUI IPUMEHSIOTCS ClIeAYIOIINE 00pa30BaTebHbIE TEXHOIOTUHU:

- Unghopmayuonnas nexyus. JIeKuust — 3T0 CKaTOE U3JI0KEHUE OCHOBHBIX HAYYHBIX (PaKTOB,
4TO sBJIsETCS 0a30i A aHaJIM3a pacCyXICHUM, OLIEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJIEHTOB IpeoOpa3oBbIBaTh YCTHYIO M TNHCbMEHHYIO
UHPOPMALIMIO B BU3YAIbHYIO (hopMy, 4TO (OPMHUPYET Y HUX NMPO(HECCHOHATBHOE MBIIIJICHHE 32
CYeT CHUCTEMaTH3alMM M BbIJIEIECHUS HauOojiee 3HAYMMBIX, CYIIECTBEHHBIX 3JIEMEHTOB
cojepkaHus oOydeHus. 3ajgaya IperojaBaTeNs HCIOJIb30BaTh Takhe (OpPMBbl HATSAHOCTH,
KOTOpBIE HA TOJBKO JOMOJHSIOT CIOBECHYI0 MH(OpPMAILMIO, HO U CaAMH SIBIISIFOTCSI HOCUTESIMU
uHpOpMaLnu (CXEMbl, PUCYHKH, CIANIbI-IPe3eHTAUH, U T.I1.). DTOT BUJ JIEKIIUH Jy4Ile BCErO
MCIIOJIb30BaTh Ha 3Tarle BBEJACHUSI CTY/IEHTOB B HOBBII pazjien, TeMY JUCLHUIUINHBL.

- [Ipobnemnas nexyus. B otnuume ot cojepxanus HHPOPMALMOHHOM JEKIIMH, KOTOPOe
mpejyiaraeTcsl IMpernojaBaTesieM B BHJAE HW3BECTHOTO, MOAJEXKAIIET0 JUIIb 3allOMUHAHUIO
MmaTtepuaia, Ha MpOOJEMHOM JIEKIMM HOBOE 3HAHWE BBOJHUTCA KaK HEHU3BECTHOE IS
oOyuaromuxcs. IIpoGiemHas nekuus HauMHAETCS C BOIMPOCOB, C IMOCTAHOBKU MPOOJIEMBI,
KOTOPYI0 B XOJi€ H3JO0XKEHHUS MaTepualia HEOO0XOAWMO pemuThb. JIeKIus CTpOUTCS TaKuM
00pa3oM, 4YTO TMO3HAHUS OO0YyYalomerocss MPUONIKAITCS K TOWCKOBOW, HMCCIIENIOBATEIhCKON
NEeSITeIbHOCTH. 37eCh yYacTBYIOT MBIIUIEHHE 00YYaOLIErocs U ero JMYHOCTHOE OTHOIIEHHUE K
yCBaBa€MOMY MaTepHuaiy.

- Jlexyus-6eceoa. llpeamonaraeT HENOCPEACTBEHHBIH KOHTAaKT IMpenojaBaTeist ¢
aynutopueil. [lpenMyiiectBo jgeKuuu-6ecebl COCTOUT B TOM, YTO OHA IMO3BOJISIET NMPUBJIEKATh
BHUMAaHHE CTYJCHTOB K HanOojee BaXHBIM BOIPOCAM TEMBI, ONPEACIATh COACPIKaHUE M TEMII
W3JI0KEHHUST Y4eOHOTO MaTepuaia ¢ y4eToM 0COOCHHOCTEH CTY/ICHTOB.
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- [Ipaxmuueckue 3anamusi — 3TO 3aHATHE, POBOJAUMOE TI0]] PYKOBOJICTBOM TIPEoIaBaTess
B yueOHOW ayqUTOpUH, HAIPABICHHOC HA YIIIyOJCHHE HAyYHO-TCOPETHYCCKUX 3HAHUN U
OBIIQJICHUE OIPEIEICHHBIMA METOJAaMU CaMOCTOSITEIBHON paboThl, KOTOpoe (GopMHpYeT
npakTruyeckue ymenus. OfHoM U3 GOpM MPaKTUYECKUX 3aHITUH B By3€ SBJISICTCS CEMUHAD.

- Cemunap-uccredosanue. TEXHOIOTHS TPOBEACHUS TaKOTO CEMHHapa MOXET OBITh
pa3IMYHOM, B 3aBUCHMOCTH OT TOr0, KaKOHl METOJ] 3aJ0K€H B €ro OCHOBY. B pamkax
mucuuuinabl b1.B.7 «[louBeHHass MUKPOOMOJIOTHS C OCHOBAMH OWMOWHIMKAIIANY MPOBOIUTCS
CEeMHUHAp C MOATOTOBKOM M 3aCiyllIMBaHUEeM pedeparoB 10 aKTyalbHBIM IMPOOJIEMaM TEOPUH H
NPaKTUKA M TOCICIYIONUM UX 00CYKICHUEM.

- Konnokeuymusl — Buj y4eOHOTO 3aHSTHUS, IPOBOJAUMOIO C LIEJBIO MPOBEPKU U OI[CHUBAHHUS
3HaHWH ydamuxcs. KOJIOKBHYM MOXET NPOBOJWTHCS B (OpPME WHAMBHUIYATBHON Oecebl
HpernoaaBaTessi co CTYJACHTOM WIIM KaK MAacCOBBIA Ompoc. B Xoje rpymnmoBoro o0CykaeHHs
CTYACHTBI y4aTcs BBICKAa3bIBaTh CBOIO TOUKY 3PEHUS IO ONPEACICHHOMY BOIPOCY, 3allUINaTh
CBOC MHEHUE, IPUMCHSIS1 3HAHHS, TIOJIYUYCHHBIC Ha 3aHATUSIX MO MpeaMery. B xoze koiutokBuyma
TaKXe TPOBEpSAIOTCS pedeparbl, Apyrue NHCbMEHHBbIE pPa0OThl CTYACHTOB, IPOBOIUTCS
3aCIyIIMBAaHUE JTOKJIAIOB.

- Camocmosamenvuas paboma cmyoenmog (cM. 1m.4.4).

- Hucmanyuonnvie  obpazosamenvhvie  mexuworocuu.  Ilom  AUCTAaHIIMOHHBIMH
00pa3oBaTeIbHBIMU TEXHOJOTHSMH ITOHUMAIOTCS 00pa3oBaTeIbHbIE TEXHOJIOTHU, PEaTH3yeMble
B OCHOBHOM C IIPUMEHEHHEM HH(POPMAIMOHHO-TEICKOMMYHUKAIIMOHHBIX ceTeil. [Ipu ocBoeHUM
mucuutuinibl b1.B.7 «llouBeHHass MUKPOOUOJIOTHS ¢ OCHOBAaMH OMOMHIMKAIIMHY» HCIIOJIb3YOTCSI
CIIC/TYIOIIIE TEXHOJIOTUH:

* keiicoBas TexHOJOTHA — (opmMa IUCTAaHIMOHHOTO OOYYEHHs, OCHOBAaHHas Ha
NpeIoCTaBICHHH O0yJaronmMcsi HH(GOPMAIMOHHBIX 00pa30BaTENbHBIX PECYpPCOB B  BHJC
CTeUATM3UPOBAHHBIX HAOOPOB Y4EOHO-METOANYECKUX KOMIUIEKCOB C HCIIOJIB30BaHUEM
Pa3IUYHBIX BUJIOB HOCUTENEH HHPopMauu (KeicoB);

" MHTEPHET-TEXHOJIOTHS — CIOCO0 TUCTAaHIMOHHOW TNepenadn MH(OopManuu, OCHOBaHHBIN
Ha MCIOJIb30BaHUH TJI00ATBHBIX M JIOKAJTBHBIX KOMIIBIOTEPHBIX CETEH Ui 00ecrieueH s JOCTyTa
oOyJarommxcss K HH(GOPMAIMOHHBIM 00pa30BaTelNbHBIM pecypcaM ¥ JUis  (popMHUpOBaHUS
COBOKYITHOCTH METOJIMYECKUX, OPraHU3AIMOHHBIX, TEXHHUYECKHX U TPOTPAMMHBIX CPEICTB
peanu3anu M YIpaBJICHHS YYEOHBIM IIPOIECCOM HE3aBHCHUMO OT MecTa HaXOXKACHHS ero
cyobektoB. Mcnons3yercs ObpasoBarenbhblii mopran UI'Y - educa.isu.ru.

VIill. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJISA N
MMPOMEXYTOYHOM ATTECTAIINA

Ol{eHO'lele mamepuaiivl 0/151 6X00H020 KormpoJin

B xauecTtBe OLECHOYHBIX CPCACTB JJisI BXOAHOI'O KOHTPOJIA OHLCHKH YPOBHMA 3HAHHHI
CTYACHTOB HUCIIOJNB3YIOTCA TCECTbl C OTKPBITBIMHA BOIIPOCaAMH. B nponecce TECTUPOBAHUA
OLICHUBACTCA YPOBCHL BJIAACHUA 0a30BEIMH 3HAaHUSAMHU, YMCHUSAMU, HAaBbIKaMH, HGO6XOI[I/IMBIMI/I
JUIA Hadajla O6y‘-ICHI/I$I IO JUCHUIIINHE b1.B.7 «llouBenHas MI/IKp06I/IOHOFI/I}I C OCHOBaMH
6HOI/IHJ11/IK3].[I/II/I», OMpeaAcCICTCA CTCIICHb BJIAACHHUA HOBBIM MATCpUaJiOM MO0 Hadajla ¢cro
HU3YUCHUA.

Ouyenounvle mamepuanvl meKyue2c0 KOHMPON POPMUPYIOMCA 6 COOMEEMCMEUU C
JIHA ynueepcumema

B pamkax muctummuael b1.B.7 «IlouBeHHass MUKpOOHOIOTHS C OCHOBAMU OMOWHIUKAITAN
WCITOJIB3YIOTCS CIEAYIOMHKE POPMBI TEKYIIIETO KOHTPOJIS:
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- INCBMCHHAas pa60Ta;

- TECT;

- pedepar;

- JOKJIag

- KOHTPOJIb CaMOCTOSITEIILHON pa6OTBI.

DOH/1 OLICHOYHBIX CPEJICTB BKIHOYAET!

- (hOH]T TECTOBBIX 3aJaHUI TIO AUCIUILTUHE,

- TEMaTUKa U MaTepUaJlbl 3alaHUH,

- IepeueHb TeM pedepaToB/JOKIA OB,

- BOIIPOCHI JyIsl camocTosTeabHoro nzydeHus (CPC)

- BOIIPOCHI U OMJIETHI JUIsl K3aMeHa,

- KpUTEPUH OLICHKU 3HAHUH CTYJEHTOB.

Ha3nauenue o1leHOYHBIX CPEACTB: BBIABUTH chopMupoBaHHOCTH KommereHwmid [1K-1, ITK-2

(en. 1. 111)

OO0pa3ibl TECTOB AJIsl TEKYLEr0 KOHTPOJIS

1. B xakoii (haze nouBbl aAre3UPyrOTCS MUKPOOPTAHU3MBI:

A) B ra3000pa3HO¥;

b) B xuakoii;

B) B TBepnoii;

I') B KOJUIOMTHOM PacTBOpE.

2. VI3 kakux 4acTeil COCTOUT TBepas a3a MOUYBHI:

A) 13 opraHo-MUHEpPaIbHbIX;

b) oprannueckux;

B) MuHepanbHbIX;

I') KonTONAHBIX YacTHILI.

3. Ha xakux MOYBEHHBIX arperarax (4acTUlax) aAre3upyercss HauOoJbllee KOJIUYECTBO
MHUKPOOPAarHu3MOB:

A) KpYIHBIX;

b) menkux;

B) cpennux;

I') paBHBIX 1O pa3mepaM OAKTEPHUSIM.

4. B xakoil cragum pocTa M pa3BUTHS OakTepuu Oojiee aKTUBHO aJIre3upyroTcs Ha
MOYBEHHBIX YaCTHULAX:

A) daze nmpuBBIKaHUS;

b) ¢aze aktuBHOrO pocra;

B) cranmonapnoii dase;

I') dbaze rudemnu.

5. I'ne rmaBHBIM 00pa3oM pacroaraercsi IOYBEHHBIH pacTBOP:

A) B MIIeHKaX;

b) B kanmmnsapax;

B) B nopax;

I') Mexx1y MOYBEHHBIMHU arperaTamu.

6. B yem riaBHast pyHKIIMS MOYBEHHOTO pacTBOpa JIsl MUKPOOPTaHU3MOB:

A) obecniedeHre OpraHMYECKUMU BEIIECTBAMU,

b) obecnieuenne BooM;

B) obecrieuenne MUHEPAIbHBIM IUTAHUEM;

I') o6ecnieuenrie mHOHaMH BOJIOPO/IA.

7. Kakue MUKpOOpraHu3Mbl OOMTAIOT B 3aCOJICHHBIX MTOYBAX (COJOHYAKAX):



A) TOJIBKO CTIOPOBBIE (POPMBI;

b) B ocHOBHOM ranoduibHbIe POpMBI,
B) Munienuansubie GopMbl TpUOOB;

I') akTHHOMMLIETHI.
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JIiist KOHTPOJISI CaMOCTOSITEIbHOM pabOThl CTYICHTOB HCIOIb3YIOTCS MUCHbMEHHBIC PabOTHI,
pedepartsi.

1.
2.
3.

TemaTnka 3agaHuii 1151 CAMOCTOSITEILHOI PadoThI
[ToyBa Kak OCHOBHOM KOMITOHEHT OHOChepHI.
@aKTOpBbI, BIUAIOLINAE HA POCT U PA3BUTUE IOYBEHHBIX MUKPOOPTaHU3MOB.
Mukpoopranu3msl 1 TBepas ¢aza MoYBHI.

4. 3HavyeHue Ui JKU3HEACATENHHOCTH TIOYBEHHBIX MHUKPOOPTaHMW3MOB IKHUJIKOH (ha3bl

HOYBBI.
5. Mukpoopranu3Mbl ¥ TOYBEHHBIN BO3/1yX.
6. BiusHME TsDKENbIX METAJUIOB Ha OMopa3zHooOpa3ne MUKPOOOB B ITOYBE.
7. Bunpl B3auMo1€CTBUSI MUKPOOHBIX TOMYJISIIMN B ITOYBE.
8. Ilpupona anre3n MUKpOOPraHU3MOB Ha IOYBEHHBIX YaCTHIIAX.
9. BeprukanbHas cTpatuuKanus MEKpOOPTaHH3MOB B TIOUBE.
10. XapakrepucTHka 1ouBbl, Kak cpebl OOUTaHNUS MUKPOOPTaHU3MOB
Tembl pedepaTos
1. Tlpupona u MexaHHU3M aare3ud MUKPOOPTaHU3MOB Ha MOYBEHHBIX YaCTHLIAX
2. Bnmsaue Gpu3NYeCKUX U XUMUYECKUX CBOMCTB ITOYBHI HA )KU3HEACATEIHHOCTD
NOYBEHHON MUKPOOHOTHI
3. buopaznooOpazne MUKpPOOPTaHM3MOB B PA3JIMYHBIX THIIaX 30HABHBIX ITOYB
4. @yHKIMOHAJIBHBIE TPYNIBI MUKPOOPTaHU3MOB B TIOYBE
5. MukpobuoneHo3bl NOYB PEKPEALMOHHBIX 30H, UX OCOOCHHOCTH
6. MukpoOHOIIeHO3bI TOYB TOPOJICKUX TEPPUTOPUI
7. 3HadeHue canpo(UTHBIX MUKPOOPTaHU3MOB I'OPOICKUX MTOYB B CAMOOYMILIEHUN U
NOJEPKAaHUU TOMEOCTa3a IOUYBEHHOI'0 MIOKPOBa F'OPOIOB
8. Dkorormyeckre METObl H3yICHUsI TOYBEHHON MUKPOOHOTHI.
9. AnmiukanuoHHbIE 1 OMOXMMHUYECKHE METO/AbI U3YyUEeHUsI OMOIOTUYECKON aKTUBHOCTH
MOYB
10. Meron Koxa 1 ncnosbp30BaHue 3J€KTUBHBIX MUTATENIBHBIX Cpel IPU U3yYeHUN

MOYBEHHON MHKpPOOHOTHI.

OueHoYHBbIE CPeICTBA JJ1 IPOMEKYTOYHOH aTTeCTAluN

d)opMa HpOMC)KyTO‘-IHOﬁ aTTeCTalliu — 3a4€T B (bopMe YCTHOI'O OTBCTA. OC »toro Tuma

JOJKHBI  BBISBIIATH CTETEHb OCBOEHHUS TEOPETUYECKHMX 3HAHUN Kak 0azy JuIs
(dopMHpOBaHUS KOMIETEHIUH, YMEHHS MX MPUMEHSATh B CUTYAIUSIX, MOJEIUPYIOMIUX
npo(ecCHOHANBHYIO JEeATENbHOCTh, a TaKKe CHOPMUPOBAHHOCTH 3asBJIEHHBIX B 1.3

komnerennuii: [TK-1, TTK-2.
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36.
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IIpuMepHBIH CIMCOK BONPOCOB K 3a4€Ty

[Ipenmer, 3amaun, UCTOPUS PA3BUTHS TOUBEHHON MUKPOOHOJIOTUH KaK HAYKHU; CBA3b C
JOPYTUMHU €CTECTBEHHBIMU HAyKaMH.

[Tousa, kak TpexdasHas cuctema u cpefa OOUTaHUs MUKPOOPTaHU3MOB.

Anre3ust MUKpOOPTaHM3MOB Ha MIOYBEHHBIX YACTHIIAX.

Ponb MUKpOOpPraHu3MOB B IEPBUYHOM TOYBOOOPA30BaTEIbHOM Iporecce. JlecTpykuus u
HOBOOOpa3oBaHNE MUHEPATIOB.

Postb MUKpOOPTaHM3MOB B AECTPYKIIUH U 00Pa30BaHUH OPTraHUYECKOTO BEIIECTBA MOYBBI.
OyHKIMOHANIBHAS CTPYKTYpa NOYBEHHBIX MUKPOOHUOIIEHO30B (THAPOIUTHKH,
KOMTUOTPOQBI, OTUTOTPO(HI).

OU3NOIOrNYecKre TPyIIbl B MUKPOOHBIX coo0mIecTBax MoYB ((hOTOTPOdbI, TUTOTPOQHI,
opranoTpodsr).

DK0(DU3HONIOTUYECKUE TPYIIBI TOYBEHHBIX MUKPOOPTaHU3MOB B COOTBETCTBUH C
TpaHUIIAMHU MX TIPUCIIOCOOICHHS K XUMUYECKUM U (PU3MYIECKUM MapamMeTpaM IMOYBEHHOM
CpeIbl.

Broreoxummueckas 1esTeNbHOCTh IIOYBEHHBIX MUKPOOPTraHU3MOB. [IpeBparienne
COEIMHEHMH YTriepoaa B IMOYBeE.

Pons MUKpOOpraHn3MOB B KpyrOBOpOTE a30Ta.

DKOJIOTUYEeCKHE CTPATeTUH MUKPOOHBIX MOMYJISALUI B IIOYBE.

MukpoOHble CyKIIECCHU B ITOYBE.

Turb! OMONOTHYECKUX CBSA3EH MOYBEHHBIX MUKPOOPTaHU3MOB MEXITYy COOOI.
B3anmooTHOIIeHNE TOYBEHHBIX MUKPOOPTAaHU3MOB C PACTEHHSIMHU.

B3aumooTHOIIEHHEe MMKpPOOPTaHW3MOB C TIOYBEHHBIMH JKUBOTHBIMU. Poib
0€CrO3BOHOYHBIX JKMBOTHBIX B PETYJIHMPOBAHUM COCTaBa W YHCICHHOCTH
MTOYBEHHBIX MUKPOOPIaHU3MOB.

Turel TUTATENBHBIX CPET, UCTIONB3YEMBIX B MUKPOOHOJIOTHH.
KonuuecTBeHHO-Kau€CTBEHHBIM COCTaB MUKPOOHBIX COOOIIECTB MOYB, KaK MOKA3aTellb
CTETICHH BO3/ICHCTBHS Ha MTOYBY aHTPOIIOTCHHBIX (DAKTOPOB.

Pacripesenenrne MUKpOOPraHU3MOB 110 TOYBEHHOMY ITPO(HUITIO.

Bronornueckasi akTHBHOCTb MTOYB, KAK WHAWKAIIMOHHBIN ITOKA3aTeIh €€ COCTOSHUSI.
CaHHMTapHO-9KOJIOTHUECKOE 3HAU€HHE TOYBEHHOW MUKPOOUOTHI.

MeTob! ydeTa U BBIJICICHHUS B «IUCTYI0» KYJIbTYPY IIOYBEHHBIX MHKPOOPTaHH3MOB
Pa3IUYHBIX TPYIII.

[IpsiMbIe MUKpOCKONTMYECKHE METOAbI BUHOrpaackoro n XoJogHOro B UCCIIEI0BAaHUH
MOYBEHHON MUKPOOUOTHI.

MeTo1bI KOJIMYECTBEHHOTO y4eTa MUKPOOPTaHH3MOB B ITOYBE.

Onpenenenre 6MOIOTUYECKON aKTUBHOCTH ITOYB ANTUIMKAIIMOHHBIMU METOJIAMH.
MeTop! HccieJOBaHus TIEJUTIONIA3HON aKTHBHOCTH IMTOYBEHHBIX MUKPOOPTaHU3MOB.
MeTo/ib! BBISIBIICHHSI TUIIOB MIUTAHUSA Y MUKPOOPTaHU3MOB.

MeToap! H3y4eHus BIUSHUS PU3NUECKUX U XUMHUECKUX (DaKTOPOB Ha TIOYBEHHYIO
MHUKPOOHOTY.

MeTo/1pI KOJTMYECTBEHHO-KaYeCTBEHHOTO ydeTa MOYBEHHBIX MUKPOOPTaHH3MOB,
Y4YaCTBYIOIIMX B KPYrOBOPOTE a30Ta.

Omnpenenenue oOuIei OMOIOrNYecKo aKTUBHOCTH MOYBBI [0 METOAY ApPHUCTOBCKOM-
UyryHoBOM.

MeTo1pl U3y4eHHs] aHTaTOHUCTUYECKUX CBOMCTB MOYBEHHBIX MUKPOOPTaHU3MOB.
Camoounaromiasi CtocoOHOCTb MOYB, €€ TOKA3aTeNId U METO/IbI OTIPEICICHUSI.
MeTob1 H3y4eHHsI KaUeCTBEHHOTO COCTaBa MOYBEHHOW MUKPOOUOTHI.

MeTo/b1 onpe/iesieHrst 0MoMacCchl OaKTepHii B ITOYBE.

37. dyHKIMOHAIBHOE pa3HO00pa3ne MOYBEHHBIX MUKPOOPTAaHU3MOB, KaK HHIUKAITMOHHBIN
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II0Ka3aTeib COCTOSHUS MOYB.
38. MeTto1pl H3y4eHUs TOKCHIHOCTH TTOYB.
39. Metoas! onpeneneHus 6MoMacchl MUKPOMHIIETOB B ITOYBE.
40. MeTo/1bl CAaHUTAPHO-MHKPOOHOIOTHIECKOTO UCCIETOBAHMS II0YB.

Pa3pa60'rqmc} 3
(% - nouent T. ®. KasapuHosa
(nozmn/cZ)
&72//&(7’8:%‘ nouent E. W. CrpexanoBckas
(nonnﬁcs) 4
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