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l. Hean 1 32024 TUCHUTLIHHDBI .

Hesab: 03HAKOMJICHHE CTYIEHTOB C OCOOCHHOCTSMH MHUKPOOHOIICHO30B IIOYB TNPUPOAHBIX U
ypOaHU3UPOBAHHBIX HKOCUCTEM, METOJaMH OMOMHIMKALMM AaHTPOIOIC€HHO-U3MEHEHHBIX II0YB;
MPUMEHEHHE TIOTYYECHHBIX 3HAHUH B peIIeHUH MPO(PECCHOHATBHBIX 3a/1a4.

3agaun:
- BBISICHUTh OCOOEHHOCTH Pa3BUTHsI MUKPOOHBIX COOOIIECTB ITOYB B 3aBUCUMOCTH OT a0MOTHYECKUX
1 OMOTHYECKHX 3KO(AKTOPOB;
- TO3HAaKOMHTb CTYJIEHTOB C (DYHKIMOHAIBHOM CTPYKTYpOH IOYBEHHBIX MHKPOOHMOIIEHO30B, C
HKOJIOTUYECKUMHU CTPATEIHSMU MUKPOOHBIX MOMYJISIIUN B TIOYBE,
- TI03HAaKOMHTb C HKOJIOTO-MHUKPOOHOIIOTHYECKUMHU U CAHUTAPHO-TUTHEHUYECKUMHU OCOOCHHOCTSAMU
MOYB MPUPOJHBIX ¥ YPOAHU3UPOBAHHBIX SKOCHCTEM U MPUHIUIIOM X OMOMHIUKAIIHH.

1. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYuyebnas pucummuinHa b1.B.JIB.1.1.7 «llouBeHHas MHMKpPOOHONOTHS C OCHOBaMH
OMOMHAMKAIIMIY) OTHOCUTCS K dYacTd, (OpPMUPYEMOM Yy4YacTHHKaMH OOpa30BaTENbHBIX OTHOILICHHM
broxka 1. lucuumimnsl (MOIynn).

2.2. lnga usydyeHus AaHHOW y4eOHOH IUCHUIUIMHBI HEOOXOIWMBbI 3HAHUSA, YMEHHUS U HAaBbBIKHU,
dbopMUpyeMbIe TPEINICCTBYIOMUMH IUCIUTUTMHAMUA: «XUMHUS», «buoxumus», «MHKpOOHOIOTHS H
BUPYCOJIOTUS», «OXpaHa OKPYKAIOIIEH CPEIbI».

2.3. [lepeueHb MOCIEAYIOMNUX YICOHBIX TUCIUIUINH, ISl KOTOPBIX HEOOXOAMMBI 3HAHHMSI, YMCHUS
U HaBBIKU, (POpMUpPYEMbIe TaHHOW y4eOHOW TUCIHUIUIMHON: «BONBIION MPAaKTHKYyM MO MPOGUITION,
«buopemennanus», BeinonHeHne BKP.

I11. TPEBOBAHWUSI K PE3YJIBTATAM OCBOEHUS JUCHUIIJINHBI
IIponiecc ocBOEHUS NUCLUILIMHBI HAIIPaBieH Ha (POPMUPOBAHHE KOMIIETEHIIMH B COOTBETCTBHHU C
®I'OC BO u OIl BO no nanHomy HampaieHuto noarotoBku 06.03.01 «buonorus», npoduis
«buonorus»:

[MK-1: cnocoGeH ucmnob30BaTh 0a30BbIE TEOPETUUESCKUE 3HAHUS O PA3HOOOpA3UH, CTPYKTYPHOI
OpraHu3anyy, QYHKIMOHUPOBAHHUM OMOJIOTMYECKHUX CHUCTEM M OCOOEHHOCTSX MX B3aUMOICWUCTBUS C
OKpY>Karollen cpeion.

[1K-2: cnocoOeH NpUMEHATh Ha NPAKTUKE OCHOBHBIE METOJl U CPEICTBA MCCIEIOBAaHUMN
OMOJIOrMYeCKUX OOBEKTOB, BHIOMpATh METOABl HCCIIEIOBaHUS B COOTBETCTBUU C IOCTABIEHHBIMU
3a/ladyaMH.

Hepeqem, IVIAHUPYEMBIX Pe3yJabTaTOB Oﬁy‘-leHI/Iﬂ Mo JMCHUIIJINHE, COOTHECCHHBIX C
HHIANKATOPaAMHU JOCTUKCHUHA KOMIIeTeHIInii

Komnerenuus Nuaukaropsl Pe3yabTaThl 00yuyeHus
KOMIIeTEeHIH




IIK- 1 UK px 11 3HaTh:  CTPYKTypHBIE ®  (YHKIMOHAIHHBIE
Criocoben wucnonb3oBath | Mcmonbsyer 3HAHUSA 0 | 0cO0EHHOCTH MUKPOOHOIIEHO30B MOYB.
0a30BbICc TEOPETUYCCKUE | PA3HOOOPA3UU OPTraHU3MOB, UX | YMETh: TPABWIBHO OICHHBATH JKOJOTHUYECKOE
3HAaHUS O Pa3HOOOpa3WH, | CTPOCHHH, GU3NONOTHY, | COCTOSTHUE W pOJIb  MHUKPOOPTaHH3MOB B
CTPYKTYpHOH MeTaboIn3Me, TeHETHKE, | MOAAePKaHUU TOMEOCTa3a B IOYBE; UCIOIb30BaTh
OpraHu3alvy, CHUCTEMAaTHKe, OJKOJOTWH, a | NOJy4YeHHBIE  TEOPETHYECKHWE  3HAHUS s
(yHKIIMOHUPOBAHUT TaKKe uX | perieHus (QyHAaMEHTANBHBIX H  MPHKIAJHBIX
OHMOJIOTUYECKUX CHUCTEM U | OMOTEXHOJIOTHYECKOM 3a]a4 IOYBEHHONH MUKPOOHOJIOTHH.
0CcOOEHHOCTAX uX | IOTeHIWale [yisd pelleHus | BmageTs: TepMUHOJOTHMEH, HWCHONb3yeMOll B
B3aUMOJICHCTBHYS ¢ | mpoUIBHBIX HAYYHO- | TIOYBEHHOW MHKPOOHOIOTHH.
OKpY>Karollel cpeno. HCCIIEI0OBATENBCKUX u
MIPOU3BOJCTBEHHBIX 3a1a4.
1IK-2 HIKpg 3HaTh: OCHOBHBIC TpeOoBaHMs O€30MAaCHOCTH W
CrniocobeH npuMeHsTh | [IpuMensier MOJICBBIC U | OXpaHsbl Tpynaa npu pabote B
METO/IBI BBIJICNICHUS, | TAOOpaTOpHBIC METOJIbI | MUKPOOHOJIOTHYECKON 71ab0opaTopuu; METOAbl U
KyJbTHBHPOBAHUS, HCCIleIoBaHusl OMOJIOTHYECKUX | TIpaBUiia 0TOOpa Mpod JUIsi MUKPOOHOIOTHUECKIX
OTHCAHUS U | OOBEKTOB C HCIIOJNB30BAaHUEM | UCCIICOBAHUN; OCHOBHBIC METOJIbl BBIJICICHUS,
UICHTH(PHUKAUT COBPEMEHHOTO 00O0pY/J0BaHMS | KyJIbTHBUPOBAHUS OMHCAHHUS W WACHTH(QHKAINU
MUKPOOPTaHH3MOB, B COOTBETCTBHHU C | MUKPOOPTaHH3MOB.
UCIIOJIb30BaTh  HABBIKHM | MOCTaBJICHHBIMH 3aJaqyaMH. YMerTs: POBOANTH MHUKPOOHOJIOTHYECKHE
paboThl C COBpPEMEHHOMN HCCIIEIOBAHUS TIPOO; OMPEEeNIATh KaueCTBCHHBIN
anmaparypou B U KOJWYECTBEHHBIM COCTAaB MUKPOOPTAaHU3MOB B
nabopaTopHBIX " ucclelyeMbIX o0pasiax cyocTpaToB.
MIPOM3BOJICTBEHHBIX Bnameth:  MUKpPOOHMONOTHMYECKMMH  METOJaMU
YCIIOBUSAX, OPraHU30BaTh HCCIIC/IOBAHUSL TMOYBEHHBIX MHKPOOPTaHU3MOB,
paboty B METO/JlaMd  OMOMHJMKAIIMK TIOYB; HABBIKAMH
MUKPOOUOIOTUESCKHH paboOThl ¢  COBPEMECHHOW  ammapaTypoil B
naboparopuu B 71a00paTOPHBIX YCIOBHUSX.
COOTBETCTBUU c UKk 2, 3HaTh: MpHEMBI pabOTHI C HAYYHON JTUTEPATypOH,
TpeOOBaHUSIMU [IpoBoaut aHam3 W | COCTaBJCHUS HAYYHBIX OTYETOB, pedeparos,
0€30MaCHOCTH M OXpaHBl | TEOPETHUECKOE  ODOOOIICHUE | AaHATUTHYECKUX 0030POB.
Tpyza. HAYYHBIX JaHHBIX, IPUMEHSET | YMETh: H3JIaraTh M KPHUTHYECKH HAJIU3UPOBATH
Ha MPaKTUKE METOJIbI | TIOITy4aeMyIo WHPOPMALTHIO.
00paboTKu Brnanets: CIOCOOHOCTBIO  OQOpPMIISITH U
SKCIICPUMCHTANBHBIX JIAHHBIX, | IPEJCTABIATh  PE3yabTaThl  OHMOJOTHUYECKHX
BKJIIOYas OLIEHKY | UCCJIEIOBaHUM.

JOCTOBEPHOCTU PE3YJIbTATOB U

ononHpopmMaTrIecKue

AJITOPUTMBI; 3HAET
HOPMATHUBHbBIC JJOKYMEHTBI IO
OpraHm3allii W TEXHUKE
0e3omacHOCTH pabor u
MPUHIIAIIBT COCTaBIICHHS

OTYCTHOCTH.




IV. COIEPKXAHHUE U CTPYKTYPA JUCHUIIJINHBbI

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 AUCHUIIJIMHDBI, CTPYKTYPUPOBAHHO€ 110 TEMaM, ¢ YKa3aHUEM BUI0B y'leﬁHbIX 3aHATHIL M OTBEIEHHOI0 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 OMOJIOTMYECKUX CBI3E€H 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 caMOCTOSITEILHON
paboTh
Cemectp Ha3zBanue pasnena, TeMsl Cporn
o TpyroeMKoOCTb
Bun camocTosTensHOM pabOTEI BBINOJTHEH
st (qac.)
Tema 2. CpoiicTBa no4BHI, Kak|[IoATOTOBKa K MHUCHMEHHOW KOHTPOJBHOH paboTe ¢ [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 U3y4eHHE TEOPETUYECKOIrO 5 8 JlomoHnocoBa.- M.: U3n-8o MI'Y:

MOYBEHHBIX MUKPOOHOIIEHO30B

Marepuana 1o TemMe «DyHKIMOHAIBHAS CTPYKTypa
TTOYBEHHBIX MUKPOOHUOTICHO30B.

IToaroroBka pedepara mo Teme: «DYHKIIMOHAIBHBIE
TpYNIbl MUKPOOPTaHU3MOB B IIOUYBEY.

Hayka, 2006.- 363 c.




Y4eOHO-METOINIECKOE

Or1eHouHOE o
CamocrosiTenpHas paboTa 00ydJaromuxcs CpesicTBO obecrieueHne CaMOCTOSTeTIHHON
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 TMOMYJIALUN B By3oB / JI.I'. 3psirunnes, W.I1.
MOYBE. mouBe. Kputepun OneHKNM MHKpPOOHBIX CYKIECCHH 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.
BrimonHeHue  THCBbMEHHOW  paboThl MO  TeMme:
«buopazHoobpazne MHUKPOOPTaHM3MOB B Pa3IUIHBIX
THUIAX 30HAJBHBIX TTOYBY.
IlogroroBka K  HPAaKkTUYECKOMY  3aHATHIO  C Pecdepats Okosnorus MoyB. YueHue 0o
UCTIOJIb30BaHUEM KOHCIIEKTa JEKIIH u 9KOJIOTUYEKNX (YHKIMAX 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
TIOYBBI, KaK CPCbI OGI/ITaHI/Iﬂ MUKPOOPIraHU3MOB».
[TogroroBka nokiaga C Mpe3eHTaued 10 TeMme

pedepara.

Buonorus moys: y4eb. i 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 obecrieueHne CaMOCTOSTeTIHHON
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: yue6. 1 cTyq.
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 Okonorus Mo4s. YueHue o0
CaHHUTapHO-3KOIOTHIECKOE HCTIOJIb30BaHUEM KOHCIIEKTa JIEKIIH " IKOJIOTMYEKNX (QYHKIMSIX MOYB:
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.
TeppUTOpUi 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 pervuoHa:
yue0.- meroa.mocooue / A.Il.
Makaposa.- Upkyrtck: U3n-so UT'Y,
2003.- 61 c.
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Y4eOHO-METOINIECKOE

Or1eHouHOE o
CamocrosiTenpHas paboTa 00ydJaromuxcs CpesicTBO obecrieueHne CaMOCTOSTeTIHHON
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 9KOJIOTMYEKUX (QYHKIMSAX MOYB:
AQHTPOIIOTEHHOI'O BO3JECHCTBUS | PEKOMEHyEMOM JINTEPATYPBI. yueOHUK 115t cTya. By3oB / ['.B.
Ha MOYBEHHYIO MUKPOOHOTY CamocTosTeapHOoe HU3y4ECHUE 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.:
CaMOOYMILIEHMM W MOJJEpKaHUM  roMeocTasa E.A. 3unos, I'.A. JlaHunHOBa;
IIOYBEHHOT'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 TEOPETHIECKOTO 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.

METOAbI U3YYCHHA

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, OKOJOrued, MouyBoBeAeHueM. VYuenus JlokydaeBa b.B.,
Kocteruera I1.P., Bunbsimca B.P. Pa3Butre mouBeHHO-MHUKPOOUMOIOTHYECKUX HCCIICIOBAHHIA B
Poccun. Tpyasl Bepuanckoro B.U., Bunorpaackoro C.H. u ux nociemnoBarenei.

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

[TouBa — Tpexdas3nas cucrema ¢ pa3BUTON TBepAOH CTPYKTypoil. XKunkas u razoBas (assl
OoYBbl. MUKpOOpPraHU3Mbl U MOYBEHHbIM Bo3ayX. JKuakas ¢asza 1mouBbl, XUMHYECKUH COCTaB,
CTENEeHb JOCTYIHOCTM BOJbl. 3HaueHue pH mnouBeHHOro pacTBOopa Uil  PpPa3BUTHS
MHUKpoopranuzMoB. TBepnas ¢aza MOuBbl, XMMUYECKHH COCTaB, KOHIEHTpAlUs MUTATEIbHbBIX
BEUIECTB. AJre3usi MHKPOOPraHM3MOB. 3aKOHOMEPHOCTH aJAre3uu, MpUpoJa aJare3uw,
AKTUBHOCTb aJIr€3UPOBAHHBIX KIIETOK.

Tema 3. ®DyHKUHMOHATBbHASI CTPYKTYPa NOYBEHHBIX MUKPOOHO1I€HO30B.

YucneHHocth M Oumomacca MHUKPOOHBIX KIETOK B II0YBAaX PA3JIUYHBIX THUIIOB.
BeprukansHas crpatudukanus MUKpoOoB B mnouBe. KauecTBeHHas CTpyKTypa MHMKpPOOHBIX
coobmects  mouB.  DYHKUMOHANBbHBIE  (THIPOIMUTUKH,  KOMUTPOQBI,  OTUTOTPO(dEI),
¢uzuonoruueckue (aBTOTpodbl, XeMOTpodbl) IPYIIbl € pa3IUYHBIMU THUIIAMU IHUTAHUS U
HKO(PU3UOJIOIMYECKHUE TPYMIbl B COOTBETCTBUU C TPAHULIAMU UX MPUCHOCOOIEHUS K (PU3HKO-
XUMHUYECKUM U (PU3UYECKUM MapamMeTpaM MNOYBEHHOM CpeJibl.

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

Tumnbl MUKpPOOHBIX CyKIIECCHIl B ITOUBE U KPUTEPUH UX OLEHKH. MUKpPOOHbBIE TOMYINIALUN
(rpynmnoBsle, BHJIOBBIE, IITaMMOBBIE). B3aumoneicTBue MUKpPOOHBIX MOMYJSALUNA B IOYBE:
HEUTpaau3M, KOHKYPEHLMs, Mapa3uTU3M, XHUIIHMUYECTBO, KOMMEHCAIU3M, MPOTOKOOINEpaIus,
CUMOMO03, MyTyaJIl3M, METa0M03. DKOJIOTUYECKUE CTPATETUN MUKPOOHBIX MOMYJISALUN B IOYBE.

Tema 5. Tunsl OMOJOrHYECKHX CBfi3ed MMOYBEHHBIX MHMKPOOPIraHU3MOB C
PACTEeHUSIMH U )KMBOTHBIMH.

Mukpoopranu3Mbl pHU30IUIaHbl pacTeHuid. UucieHHOCTh MUKpPOOOB B pHu3ochepe B
3aBUCHUMOCTH OT BHJIa PACTCHHI, TOYBEHHO-KIUMATHUECKUX YCIOBHM U APYrux ¢GakTtopoB. Pomb
pacTeHUW B MUTAHUA MHUKPOOPTaHW3MOB M MUKPOOPTAaHW3MOB B MHUTaHWUHU pacTeHui. CUHTE3
MUKpPOOPTaHU3MaMU OHMOJOTMYECKH AKTUBHBIX BEIIECTB B IMOYBE (AaMHUHOKHCIIOT, POCTOBBIX
BEIIECTB, BUTAMHUHOB, aHTHUOMOTHKOB). DNU(GUTHBIE MHUKPOOPTAaHU3MBI PACTEHUM, UX COCTaB.
Ponb MUKPOOOB-PTTMGUTOB B KU3HU 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 M (opmupoBaHue mojactuiaku. OOpazoBaHue M
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-U3MEeHEHHBbIX TEPPUTOPUIA.

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 TeppUTOpUi. bakrepuu TpymNIbel KHUIIEYHOU
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 TsXKCJIbIX MCTAJLIOB, MUHEPAJIbHBIX y,[[06peHI/H7[,

pEeKpealMoOHHON

JIeTPECCUM.

KonnuecTBEHHO-KaueCTBEHHBIN

COoCTaB

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

Tema 9. MeToabl u3y4yeHus IOYBEHHOI MUKPOOHUOTHI.

MHUKPOOHOTHI

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

MHUKPOCKOTIHS ).

JIroMuHecIieHTHas

MHUKPOOPTaHU3MOB.
Metoabl u3yyeHHs OHOJOTMYECKOW AaKTHBHOCTHM IIOYB: AaNIUIMKALIMOHHBIE METOJIbI,
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 IUArHOCTUYECKHUE TUTATENIbHbIE CPEIbL.

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 TeMBbI MPAKTHYECKUX U Bcero | U3 nnx KOMIIeTeH
JIa00paTOPHBIX pa0oT | YacoB | MpaKTHYECKAs 1107071

MOJAr0OTOBKA (MHIMKATO
pe*

1 2 3 4 5 6 7

1 | Tema3 OyHKIHOHATIbHAS 6 Pedeparst MK-1
CTPYKTYpa IMOYBEHHBIX IMucemennas | AAK nx1a
MUKpPOOHOIIEHO30B pabota

Tectbl

2 | Tema 4 MukpoOHBIE CYKLECCUU H 6 Pedepatnt IK-1
IKOJIOTHIECKHE Iucemennas | AAK px1a
CTpaTernd MUKPOOHBIX pabota
TOMYJISALHNA B TOYBE.

Kpurepun oneHku
MUKPOOHBIX CYKIeCCHH B
MOYBe.

3 | Tema$s Twurel OMoOIOrNYecKux Pedeparsi IK-1
CBSI3€H TIOYBEHHBIX HJIK k14
MHUKPOOPTAHU3MOB C 6
PacTCHUSIMH
’KHBOTHBIMH

5 | Tema7 CanurapHo- IK-1
HKOJIOTHYECKOE 3HAUCHUE HJIK pixc14

Pedepatst
MOYB PEKPEAIIMOHHBIX 30H 6 KCP
U aHTPOIIOT€HHO-
HU3MEHEHHBIX TEPPUTOPUIA
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6 | Tema$8 buounnukanus crenenu IK-1
AHTPOIIOTEHHOT'O Pedbeparsi HJIK k14

BO3ACHCTBUA Ha MK-2
MOYBCHHYIO MHKPOOHOTY Zgﬁ K 2.1
1IK 2.2

7 | Tema9 Mertonbl n3yueHus IK-1
MOYBCHHON MUKPOOHOTHI Mucemenmsre | AAK k11

6 MK-2
paboTHI WK pos
HJIK 22

CTYJAeHTaAaMH B PaMKax caMocTosATebHO# padotsl (CPC)

4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4eHHeE

Ne ni/m Tema 3aganue ®opMmupyemasn HUAK
KOMIE€TEHITUS
1 Tema 2. CpoiicTBa 1mouBbl, | Ilogroroska K IIK-1 MK rx1a
KaKk cpeapl OOWTaHUS | MICHMEHHOM
MHUKPOOPTaHU3MOB. KOHTPOJIGHOH paboTe ¢
HCIOJIb30BaHUEM
KOHCIICKTa  JICKIIUM U
PEKOMEHyeMOMU
JIUTEPATYPHI.
CamocrosiTenbHOe
M3YYeHUE TEOPETHIECKOTO
Marepuaira 10 TeMe
«CBoiicTBa TOYBHI, Kak
cpebl oOuTaHUsS
MHUKPOOPTaHU3MOBY.
2 IToaroroBka K [IK-1 UK pr1a
MUCbMEHHOU
KOHTPOJIBHOM pabote
(TectupoBaHue) c
HCIOJIb30BaHUEM
KOHCIICKTa  JICKIIUM U
PEKOMEHyeMOMn
JUTEpaTypsl 10  TeMeE:
«BeprukanbHas
Tema 3. cTpaThduKays
MHUKPOOPTaHU3MOB B
OYHKIIMOHANIbHAS
TTOYBEY.
CTPYKTYpa IMOYBEHHBIX CaMOCTOSTCIBHO
MUKPOOHOIIEHO30B
M3YYEHHUE TEOPETUIECKOTO
Marepuayia [0  TeMe
«DyHKIMOHAJIbHAS
CTPYKTypa  IOYBEHHBIX
MHUKPOOHOIIEHO30BY.
[ToaroToBka pedepara 10
TeMe: «DyHKIMOHABHBIC
TPyNIbl MHKPOOPTaHH3MOB
B TTOYBE».
3 Tema 4. IloaroroBka K IIK-1 UK gr11
MukpoOHBIE CYKIIECCHU M | TIPAKTHYECKOMY 3aHSTHIO




14

SKOJIOTHYECKHE
CTpaTEru MUKPOOHBIX
HNONYJISILUK B ITOYBE.
Kpurepuu onenku
MUKPOOHBIX CYKIIECCHUIl B
MOYBE.

c HCTIOJIb30BaHHEM
KOHCIIEKTa  JIKUUH U
PEKOMEHTyeMOU
JTUTEPATYPHI.
CaMocTosTeNnbHOE
M3ydeHue
TEOPETHIECKOTO
MaTepuaga 1O  TeMe
«MuKpoOHBIE CYKIIECCUH
u HKOJIOTUUCKHUE
CTpaTeTMH  MHUKPOOHBIX
NOmyNsiMid B IOYBeE.
Kpurepuu OLICHKHU
MHUKPOOHBIX CYKIECCUH B
MOYBEY.

[ToxroroBka pedeparta mo
TEME: «Bunsl
B3aUMO/IEHCTBUA
MUKPOOHBIX TOMYJISIINAN
B mouBey». [loaroroska
JIOKJIaJla C Mpe3eHTaluei
o TeMe pedepara.

Bremnonnenwne
MUCbMEHHOH paboThl TIO
teme: «buopaznoobpasue

MHUKpPOOPTaHNU3MOB B
Pa3IUYHBIX THIIAX
30HAJIBHBIX TIOYBY.
IToxroroska K [IK-1 UK pr1a
MIPAKTHYECKOMY 3aHSATHIO
c HCIIOJIb30BaHUEM
KOHCIIEKTa JIEKIIUH U
PEKOMEHTyeMOn
JIUTEPATYPBHI.
CamocTosTenpHOe
H3y4eHue
TEOPETHUECKOTO
Tema 5. Marepuaia 1o  TEeMe
Tuner OHONTOrHYECKUX «Tumel  OGUOJOTHYECKUX
CBsI3€1 TOYBEHHBIX CBsize ITOYBEHHBIX
MHUKPOOPraHU3MOB C MHKPOOPraHU3MOB c
pacTeHHUSAMHU U pacTeHUAMHU u
KUBOTHBIMH YKUBOTHBIMI.
[Moarororka pedepara 1mo
TeMe: « XapaKTepUCTUKa
TOYBHI, KaKk  Cpelsbl
oburtaHus
MUKPOOPTaHU3MOBY.
[MoaroroBka moknama ¢
Mpe3eHTalue Mo Tteme
pedepara.
Tewma 6. Poib IloaroroBka K IIK-1 HIK 11

MHKPOOPraHM3MOB B

MPAKTUYCCKOMY 3aHATUIO
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MOYB0O0OPA30BATEIHPHOM
nporecce.

c HCIIOJIb30BaHUEM
KOHCIICKTa  JICKIIUK U
PEKOMEHTyeMOU
JIUTEPATYPBHIL.
CamocTosTenbHOoe
M3ydeHue
TEOPETHIECKOTO
MaTepuaga IO  TeMe
«PoJib MUKPOOPTaHU3MOB
B
MOYBO00OPA30BATEIHPHOM
npoiecce".

[Moarororka pedepara mo
TeMe: «XapaKTepHCTHKA

IIOYBEI, KaK Cpenbl
oOnTaHus
MHUKPOOPTraHU3MOBY.

ITogroroBka noknama c
Npe3eHTallued MO0 TeMe

pedepara.
Tema 7. IToaroroeka K IIK-1 MK rx1a
CanurapHo- MPAKTUICCKOMY 3aHSATHIO
9KOJIOTHYECKOE 3HAYEHHE | C HCIIONB30BAaHUEM
MOYB PEKPEAIMOHHBIX 30H | KOHCIEKTa JIEKIIUH U
Y aHTPOTIOT€HHO- PEKOMEHTyeMOit
W3MEHECHHBIX TEPPUTOPHI | JTHUTEPATYPHI.
CaMocTosITEILHOE
H3y4eHHUE
TEOPETUUECKOTO
MaTepuaia 1o  TeMe
«CanuTapHo-
9KOJIOTHYECKOE 3HAYEHHE
I104B PpeKpeaoOHHbIX
30H U aHTPOIOTeHHO-
HM3MEHEHHEIX
TEPPUTOPUID".
[Moarororka pedepara 1mo
TeMe:
«MuKpoOHOIIEHO3bI TIOYB
pEKpealMoHHbIX 30H H
TOPOJICKUX TEPPUTOPHIA,
HUX 0OCOOCHHOCTI.
IloaroToBka JoKiIaga ¢
Mpe3eHTAallued IO TeMe
pedepara.
Tema 8. IToxroroska K IIK-1 HIK 11
Buonnaukamms crerneHn MIPAKTHUECKOMY 3aHATHIO
AHTPOTIOTCHHOT'O c HCIIONB30BaHUEM
BO3CHCTBUS Ha KOHCIIEKTa JIEKIUU H
MMOYBEHHYIO MUKPOOHUOTY | PEKOMEHIyeMOi
JIUTEPATYPBHIL. [1K-2 HIIK 01
CaMOCTOSITEIbHOE HIK x 22

H3YUCHHUC
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TEOPETUYECKOTO
Marepuaia Mo  TEME
«bronHauKkanus creneHu
aHTPONOTEHHOTO
BO3JIcHCTBUS Ha
MOYBEHHYIO
MHUKpPOOHOTY»".

IToarororka pedepara 1o

TeEME: «3HaueHne
canpo(UTHBIX
MHUKPOOPTraHU3MOB
TOPOJCKHX II0YB B
CaMOOYHILICHUN "u
MOJICPKAHUH

roMeocTaza IIOYBEHHOI'O
[IOKpPOBa TOPOJOBY.

IloarotoBka jgoKiIaga ¢
NIpE3eHTAllUE II0 TeMe

pedepara.
Tema 9. ITonroroBka K T1IK UK 11
MeToibl u3yyeHus IUCbMEHHOU
MTOYBEHHOW MUKPOOHOTHI | KOHTPOJIBHOW paboTe ¢
HCHOJB30BaHHEM
KOHCIEKTa JIEKIUU H
PEKOMEHTyEeMOM I1K-2 HIIK rgon
JIUTEPATYPHL. UK k2
CaMOCTOSTEILHOE
U3y4YeHUE
TEOPETHIECKOTO
Marepuajga [0  TeMe
«Metozsl U3y4ECHUS
IIOYBEHHOM

MUKpPOOHOTED» 31 K
MMCBbMEHHON paboTe 1o
TeMe:  «OKOJOIHYECKHUe
METObI W3yYeHUS
MOYBEHHOM
MHKpPOOHOTBI.

4.4. MeTtoanyecKue YKa3aHUSI 1O OPraHU3alMM CAMOCTOSATEJbHOH PpadoThI

CTYIEeHTOB

CamocrodrenbHas paboTa CTYJCHTOB SIBJISETCS COCTAaBHOM YacThIO yUeOHOTO Mpoliecca 1
UMeeT MeNbI0 3aKpelieHHne W YIIyOJIeHHe TIONYYeHHBIX 3HAHWA W HABBIKOB, IIOMCK |
npuoOpeTeHre HOBBIX 3HAHWHM, a TaKKe BBIMOJHEHHE Y4YeOHBIX 3aJaHUl, MOJITOTOBKY K
NPECTOSIINM 3aHATHSIM, 3a4€TaM U IK3aMeHaM.

Jins  opraHM3allid  caMOCTOSATENbHON  paboTrbl 1o  aucuuruinHe — «llouBeHHas
MHUKPOOHOJIOTHSI C OCHOBAMH OWOWHIMKALMM»» HCHONB3YIOTCA  CIEAyIomue  (GOpPMBI
CaMOCTOSITeNIbHON yueOHOM padoThI:

- PaboTta Hag KOHCIIEKTOM JIEKIIHH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAHHON JIUTEPATYPHI.

- CamocCTOSITEIbHOE U3yUCHUE OTJCIBHBIX TEM, maparpad)oB, He N3T0KEHHBIX B JICKIHH.
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- IloaroroBka K NpPakTUYECKOMY 3aHSATHUIO COCTOUT B TEOPETUYECKOM MOATOTOBKE U
BBITIOJIHCHUH MPAKTUYECKUX 3a7aHui (OTBETHI HA BOMPOCHI U T.1.).

- Hanmucanue pedeparos, noaroToBka J0KJIAI0B.

- [ToaroroBka K TECTUPOBAHUIO.

- [loaroroBka k 3auery.

Iucvmennvie pabomol. JIns u3ydeHus: TeM, HE W3JIOKCHHBIX B JICKI[UH, PEKOMEHIYeTCs
MCIIOJIb30BaTh OCHOBHYIO M JIONOJHUTENbHYIO JINTEPATYPY, @ TAK)KEe UCTOUHUKH, HAlJICHHBIE TIPU
MOMOIM WH()OPMAIMOHHO-CIIPABOYHBIX W TOMCKOBBIX CHCTEeM. J[JIsl 3aKkperyieHus Marepuana
pPEKOMEHIyeTCsl JieJaTh KpaTKue KOHCHEKThl 1mo Teme. B pamkax aucuuminunbsl  «l[louBenHas
MUKpPOOUOJIOTHST C OCHOBAaMH OWOWHAMKAIIMKM» TaKXKe TMPEIyCMOTPEHO BBIIOJIHCHUE
MUCBMEHHBIX paboOT, B KOTOPBIX CTYIEHThl JOJDKHBI J1aTh OTBETHI Ha Bompochl. KadecTBo
BBITIOJIHCHHOU PaOOThI OIIEHUMBAETCS B X0JI€ OOCYXKJICHMs JTAHHBIX BOIIPOCOB IPHU MPOBEICHUU
KOJUJIOKBUYMa 10 COOTBETCTBYIOIIEH TEMeE.

Pegepam — dopma mucbMeHHOU pabOTBI, KOTOPYH PEKOMEHAYETCS MPHMEHSATH IMPHU
OCBOEHUU BapUATUBHBIX (MPOGUIBHBIX) IUCHUIUIMH MpodeccuoHanbHoro nukia. [Ipeacrasuser
c000M KpaTKoe U3JI0KEHHUE COJIEPKaHUSI HAYUHBIX TPYIOB, JTUTEPATYPHI IO OMPEACICHHON TEME.
O6bem pedepara Moxer nocturath 15-20 cTp.; Bpems, OTBOJUMOE Ha €ro MOATOTOBKY — OT 2
Henenb 10 Mecaua. IloaroroBka pedepara noapa3ymMeBaeT CaMOCTOSITENIbHOE H3yueHUe
CTYJCHTOM HECKOJbKHUX JHUTEPATYpPHBIX HCTOYHUKOB (y4yeOHHMKOB, MOHOTpaduil, HayIHBIX
cratei W T.J.) O ONpeneiaEHHOM Teme, HE paccMaTpuBaeMOW TMOAPOOHO Ha JIEKIIHH,
CUCTEMAaTH3aIMI0 MaTepuaia u KpaTkoe ero usnoxenue. Llenp Hanucanus pedepara — npuBUTHE
CTYJICHTY HaBBIKOB KPAaTKOTO U JJAKOHHYHOTO TPECTABIICHUSI COOpAaHHBIX MAaTEPUAIOB U (PAKTOB
B COOTBETCTBUU C TPEOOBAHUSMU, MPEIbIBISIEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

CrpykTypa pedepaTa BKIIOYACT:

- TurynbHBIN JIUCT.

- Conepxanue.

- Brenenue, rie kpatko Gpopmymnupyercs npodiaema, 1eib U 3a1a4u pedepara.

- OcHoBHasi 4acTh pabOTHl COCTOUT M3 HECKOJBKHX Pa3/esioB, B KOTOPBIX H3JIaraercs
CyTbh TEMBI pedepara.

- 3aKJI04YeHue.

- CIIMCOK UCTIOIB30BAHHOM JIUTEPATYPHI.

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

Kpurepuu onienuBanus pedepara:

- OmeHka «OTIWYHO» BBICTABISIETCS B TOM cllydae, eclid B pedepare MOTHOCTHIO
packpbiTa Te€Ma, MPOAHAIM3UPOBAHO COBPEMEHHOE COCTOSHHUE BOIpOCa, MaTepuan H3JI0KEH
JIOTUYHO, TIOCTEOBATENbHO, TpuUBeneHO He MeHee 10 IuTepaTypHBIX HMCTOYHUKOB (Cpenu
KOTOPBIX MpeobiiaaeT JUTEparypa 3a mocieanue 5 jet), pegepar opopMiieH B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAHHSIMH, MIPEABSIBISIEMBIMH K TAKOTO pojJa padoTam.

- O1eHKa «XOpOIIO» - TeMa PACKPhITA, IPUBEACHO JIOCTATOYHOE KOJIMUYECTBO MaTepuaa,
HO TPHU 3TOM MaTepual B HEJOCTATOYHOW CTENEHW MPOAHATU3UPOBAH aBTOPOM, O(opmIileHUE
pedepaTa COOTBETCTBYET TEXHUUECKUM TPEOOBAHUSIM.

- OueHKa «yJOBJIETBOPUTEIBLHO» - TEMA PACKpbITa MOBEPXHOCTHO, MaTepHall MPUBEACH
KaK TpocTasi KOHCTaTaIus (akToB, HE MPOAaHATN3UPOBaH, B 0()OPMIICHUN UMEIOTCSI TEXHUYECKUE
HEJIOCTATKH, CHUCOK JIMTEPATYPbl COAECPKUT MEHEE 5 UCTOUYHUKOB.

- OueHKa «HEeyAOBIETBOPUTENIBHO» - TEMa HE PACKPbHITA, CKYAHBIH 00beM MPHUBEIEHHBIX
MaTepHUaoB.

Yemuoiti 0ooknao — 310 coobmienue B Tedenwe 10-15 MuH, B KOTOPOM CTYACHT B
JTAKOHUYHOU (popMe MOIKEH M3II0KUTh MaTepUall MO0 COOTBETCTBYIONICH TeMe, MPUACPKHUBASICH
CIIEyIOIIEro TIJIaHA: BBEJIEHWE, OCHOBHAs YacTh, 3akitoueHue. Jlokiaaa compoBOXKIaeTcs
MPE3EHTALUEN, OTPAXKAIOIIEH OCHOBHBIE MOJOKEHUS 10 COOTBETCTBYIOIIEH TEME, BKIFOUAOLIEH
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HarJsIIHBIC MaTepuaibl (CXeMbl, TaOuuIbl, GoTo W T.a.). [l0 OKOHYaHWHM MOKIaaa CTYICHTY
3a[al0T BOIIPOCHI, KaK MPEMoAaBaTelb, TaK U CTYACHTBI, HA KOTOPBIC JOKIATYUK JOJDKCH JaTh
WCYUEPIIBIBAIOIINE OTBETHI.

Kpurepuu onieHuBaHUs YCTHOTO AOKJIAAA:

- OueHka «OTIMYHO». B JOKIajne IMONHOCTBIO pacKphiTa TeMa, MPOAHATH3HUPOBAHO
COBPEMEHHOE COCTOSIHUE BOINPOCA; CTYACHT CBOOOJHO BJaJIEeT MaTepHalioM, H3JIaraeT ero
JIOTHYHO, TIOCJIEJIOBATEIILHO, JAKOHUYHO, COONIO/as OCHOBHBIC IpaBHJIA KYJIbTYPhl pPEYH.
Jloknaz compoBOXKIAETCA NMPE3CHTALUEH, KOTopas OTpa)kaeT OCHOBHBIC MOJIOXKEHMS JIOKIIANAA,
NPE3CHTAIMsI COCTaBJIEHA TPAMOTHO C COOJIIOJICHHEM OOIIUX TPEOOBAHUA, MPABUWII MIPUPTOBOTO
oopMIIeHHS, TOJa4M TpapUIeCKOro Marepuaia, MMEIOTCS CCHUIKM Ha TMPUBEIACHHBIE (OTO,
PHUCYHKH, CXEMBI M T.J., IPUBOIAMUTCS CIIMCOK MCIOIB30BAHHOW JUTEpaTyphl. [Ipu 0OCyXaeHu
JOKJIaJIa CTYIEHT JaeT HCYEpPIBIBAIONINE, aApTyYMEHTUPOBAHHBIE, KOPPEKTHBIE OTBETHI Ha
BOIIPOCHI.

- Onenka «xopormroy». Tema packpbiTa, IPUBEIECHO JTOCTaTOYHOE KOJIMYECTBO MaTepuaia,
HO TP 3TOM MaTepHall B HEJIOCTATOYHOW CTEIICHU MTPOaHATN3UpoBaH aBTopoM. [Ipe3eHrarus He
B TIOJIHOM CTETIEHU COOTBETCTBYET 00IUM TpeOoBaHUsAM. OTBETHI CTy/IEHTa HE HA BCE BOIIPOCHI
SIBIISTFOTCSI UCYEPTIBIBAIOIIIMMHU U apTYMEHTUPOBAHHBIMH.

- OneHka «yJIOBJIETBOPHUTENBHO». TeMa pacKpbITa HE IMOJIHO, MaTepHall MPUBEIEH Kak
npocTass KOHCTaranus (akToB, HE MPOAHAIM3HPOBAH, CTYACHT IMOKa3bIBAET IOBEPXHOCTHBIC
3HaHUS. [Ipe3eHTanyss 4YacTUYHO COOTBETCTBYET YCTAaHOBJICHHBIM TpeOoBaHusM. [lpu
00CYXJICHUW JOKJIaJia CTYISHT HE BCErJa JaeT IMPaBHIbHBIC, MCUEPIIBIBAIOIINE OTBETHI HA
3aJ1aBacMbIe BOTIPOCHI.

- OreHka «HEYAOBJIETBOPUTEIBbHO». TeMa JoKiaga HE pPacKpbITa, CKYIHBIH 00beM
NPUBEJICHHBIX MaTEePHAJIOB; MPE3EHTAUsI OTCYTCTBYeT. [Ipu 0O0CyXIeHNH TOKJIaza CTYyIEHT He
JTAeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 33/IaHHBIM BOIIPOCAM.

4.5. TlpumepHasi TeMAaTHKa KYPCOBBIX PpadoT (MPOEKTOB). HE IPEeayCMOTPEHbBI
y4€OHBIM TITAHOM.

V. YYEBHO-METOAUYECKOE U THO®OOPMAILIMOHHOE
OBECIHEYEHUE JUCIHHUIIJINHBI

a) nmepeYeHb JUTEPATYPhI

- OCHOBHasl TUTEpaTypa

1. Emues B. T. MukpoOuonorus: Yueouuk s By3os / B. T. Emues, E. H. Mumyctus. -
M. : JIpoda, 2006. - 445 c.

2. DKosorusi 1MoyB. Y4eHHe 00 HKOJOTMUYECKUX (QYHKIUSAX MOYB: Y4EOHUK OIS CTYI.
By30B / I'. B. lo6poBonbckuii, E. JI. Hukutuna; MockoBckwuii roc. yH-T uM. M.B. JlomoHocoBa. -
M. : U3n-Bo MI'Y : Hayka, 2006. - 363 c.

3. Oo6mee mouBoBeacHMe: yued. [locooue mis cryn.By3oB / B. I'. MamoHTOB [1 11p.]. - M.
: KonocC, 2006. - 456 c.

- IOTIOJTHUTEIIbHAS JTUTEpaTypa

1. Buonorus noys : yue6. ans cryn. By3os / 1. I'. 3arunues:, U. I1. babsesa, I'. M.
3eHoBa; MockoBCckui Toc. yH-T uM. M. B. JlomonocoBa. — 3-e m3a. Ucnp. U mom.. — M. : U3a-Bo
MI'Y, 2005. — 445 c.

2. MukpoopraHu3Mbl TTOYB TPUPOIHBIX U YPOAHU3UPOBAHHBIX IKOCUCTEM baiikambckoro
peruona : yae6.-meroa. [Tocodue / A. 1. Madkaposa. — Upkyrck : M3a-8o UT'Y, 2003. — 61 c.

3. MukpoOuOIIeHO3bl TPUPOJHBIX W AHTPONOTNeHHO-U3MEHEHHBIX I04B BepxHero
[TpuaHrapbs U moyieBble METOABI UX HccienoBaHus : y4el.-meron. [locobue / A. I1. Makaposa,
A. A. Koznosa, H. E. bykosckas. — Upkyrtck : U3a-Bo UT'Y, 2010. — 82 c.
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4. MUKpOOHOJIOTUYECKAE METOJIbI B OMOJMAarHOCTUKE MOYB: HayuHoe u3nanue / T. A.
I'unb [u ap.]; pen.: E. A. Bunos, I'. A. lanuunoBsa ; Upkytckwuii roc. yH-T. — Upkyrck : U3a-Bo
nry, 2012.-115c.

5. Meroibl TOYBCHHON MUKPOOHOJIOTHU U OMoXuMuu: yued. mocooue / M. B. Aceesa [u
ap.] ; mox pen. J. I'. 3Bsarunnesa. — M. : U3g-so MI'Y, 1991. — 302 c.

0) 0a3bl JaHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE U MOMCKOBBIE CHCTEMBI

1. Hayunas Diexrponnas bubanoreka http://www.e-library.ru

2. Nndopmanmonnas cucrtema «EIuHOE OKHO JOCTyNa K 00pa30BaTeIbHBIM PECypcam»
(http://window.edu.ru)

3. 3BC «FOPAUTY. Anpec nocryna: https://www.biblio-online.ru/

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

5. http://mww.medbook.net.ru/010512.shtml

6. Coro3 0Opa3zoBaTeNbHBIX CaliTOB - EcTecTBeHHBIC HayKH

7. http://tusearch.blogspot.com - Tlowck 3JIEKTPOHHBIX KHHUT, IyOJIMKAIMiA, 3aKOHOB,
I'OCToB Ha caiiTax Hay4HbIX JIEKTPOHHBIX OMOIHOTEK.

8. Google Scholar —ITouckoBas cucTema 1Mo HayYHOH JIMTEpAType.

9. Science Research Portal - Haydnas mouCKOBas CHCTEMa, OCYIIECTBIAIOIIASL
NOJTHOTEKCTOBBI TMOUCK B JKypHalaX MHOTHUX KPYIHBIX Hay4YHbBIX H3[ATEIbCTB, TAKUX KaK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Mmer craTbu ¥ JOKYMEHTHI B
OTKpPBITBIX Hay4HbIX Oa3ax manubix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECINHEUEHUE JUCIHUITJINHBI
6.1. YueOHo-1a00paTopHOE 000py10BaHME!

Aynuropus  aJis  TPOBEICHMS  3aHATHM  JIEKIMOHHOrO  THUma:  o0opyaoBaHa
CHelManu3upoBaHHON (yueOHOH) MmeOenbto Ha 25 T1OCAJOYHBIX MECT; TEXHHYECKUMHU
cpeactBamu oOyuenusi: mpoektop Epson EB-X03, nocka MapkepHas; y4eOHO-HarJsLAHBIMU
nocoOusiMU, 00ECNeUnBaIOUIMMU TEMAaTUYeCKHe WIUTIOCTPALlMK 110 JAUCLUILIMHE: MpEe3eHTaluu
10 TEMaM IPOTPAMMBI.

Aynutopus A7 TPOBENSHUS  3aHIATHM  MPAaKTUYECKOro Tuma: o0opymoBaHa
crenuanu3upoBaHHol (yueOHoW) MebOenbto Ha 10 mocamodHbIX MECT; JOCKOM MEJIOBOM;
TEXHUYECKUMHU cpefcTBaMu oOyuyeHus: mnpoekrop BenQ MSS521P  y4eOHO-HarIsHBIMU
MOCOOMSIMU: TPE3EHTALUH 110 TEMaM [IPOTPAMMBI.

KoMmmbrotepHsiii kmace (ydeOHasi ayauTopus) A TPYINOBBIX M WHAMBHIYaTbHBIX
KOHCYJIbTAllMM, TEKYyIIero KOHTPOJS M NPOMEXKYTOYHOM aTTecTalluy, OpraHu3aluu
CaMOCTOSTeNIbHOW paboThI: ayAuTOpHUsi 000pyI0BaHA CHEIMATU3UPOBAHHON (yueOHOI) Mebernbio
Ha 20 moCaJouYHBIX MECT, JOCKOH MeJloBOM; 00OopynOoBaHA TEXHUYECKUMHU CpPEICTBAMU
oOydenus: cucteMHbli 610k PentiumG850, monutop BenQ G252HDA-1 miT.; cuctemHsbIit 6J10K
Athlon 2 X2 250, monutop BenQ G252HDA - 8 mr.; cucremusiii 6ok PentiumD 3.0GHz,
mouruTop Samsung 740N — 3 mrT.; Mmono6mok IRU T2105P — 2 mir.; cuctemusiii 6ok Pentium
G3250, monutop BenQG955 — 1 mr.; cucremusiii 610k Pentium G3250, monutop BenQ
GL2250 — 1 mwr.; cucremusiii 6ok Pentium G3250, monutop Samsung T200 HD — 1 mrT.;
cuctemHbIit 610k Pentium G3250, monutop Samsung T190N — 1 wit.; cuctemuslit 6510k Pentium
G3250, monutop Samsung 740N — 1 mT.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot.
C HeorpaHW4yeHHBIM JOCTYNOM K ceTH MHTepHeT u obecredeHueM J0cTyna B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3alllu.

[Tomemenne s XpaHeHUs W NPOPUIAKTHYECKOTO  OOCTY)KUBaHUS  YyIEOHOTO
o0opy/oBaHus: ayauTOpus 00OpYIOBaHA CIEUATM3UPOBAHHON Mebenpio Ha 3 MOCagOYHBIX
Mecta; HoyTOyK Lenovo 1580, mpoexktop BenQ MS521P.
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6.2. IlporpammHoe obecneueHue:
Kaspersky Endpoint Security ans ousneca - Ctannaptheiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tect Plus 4.0 (1a 75 onnoBpeMeHHbIX noAKmoueHmit) 1 Mactep-komiuiekt (ACT-Maker u
ACT-Converter).

6.3. Texnnuyeckue u JIeKTPOHHbIE CPeACTBA:
[Ipe3eHTannu no BceM TemMaM Kypcea.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT U

s ocBoenust aucuuiinHbel  «[louBeHHass MUKPOOMOIIOTHUS C OCHOBAMU OWMOMHIIUKALIUK»
HIPUMEHSIIOTCS CIEAYIOLIUE 00pa30BaTeIbHbIE TEXHOIOTUHU:

- Unghopmayuonnas nexyus. JIekuusi — 3T0 C:KaTOE U3JI0KEHUE OCHOBHBIX HayUHBIX (JaKTOB,
YTO sABJISIETCS 0a30M IS aHAIM3a PACCYKICHHMA, OT[CHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJIEHTOB MPeoOpa3oBbIBaTh YCTHYI0 M IMHCbMEHHYIO
UHPOPMALIKIO B BU3YAIBHYIO (hopMy, 4TO (HOPMUPYET y HUX NMPO(eCcCHOHAIEHOE MBIIIICHHE 32
CUeT CHUCTEeMAaTH3alMM M BBIJCICHUA HaumOoJee 3HAYUMBIX, CYIIECTBEHHBIX JJIEMEHTOB
collepkaHusl OOydeHHs. 3aiada TperojaBaTelis HCIOIb30BaTh Takue (OPMBI HATJSAHOCTH,
KOTOpBIE HA TOJBKO JOMOIHSIOT CIOBECHYIO MH(POPMAIUIO, HO U CaMH SIBJISIOTCS HOCUTEISIMU
uH(popMaluu (CXeMbl, pUCYHKH, CIANABI-IIPE3EHTALNHU, U T.I1.). DTOT BUJ JIEKIIUU Jy4Ille BCErO
UCIIOJIb30BaTh HA HTAle BBEICHUS CTYIEHTOB B HOBBIN pa3jien, TeMy IUCIUIINHBI.

- [Ipobnemnas nexyus. B ornuune ot copepkanusi UHOOPMaIMOHHON JIEKIIUU, KOTOPOe
npejylaraeTcst IpernojiaBaTeseM B BHMJE H3BECTHOTO, MOJUIEXkKAIEro JMIIb 3allOMHUHAHUIO
MaTepuaia, Ha TNpOOJEeMHOM JIEKIMM HOBOE 3HAHUE BBOJUTCS KaK HEU3BECTHOE IS
oOyuaromuxcs. [IpoGnemHast Jekuus HadMHAeTCsl C BONPOCOB, C TOCTAHOBKU IPOOJIEMBI,
KOTOPYIO B XOJI€ M3JIOKEHMs] MaTepuana HEoOXOJUMO peluTh. JIekuus cTpouTcs TakuMm
0o0pa3oM, 4YTO TO3HaHUS OOYyYaroIerocss MPUOMMKAIOTCS K TOMCKOBOHM, HMCCIEI0BATENbCKON
JEeSTENIbHOCTH. 3/1eCh YYacTBYIOT MBIIIJIEHHME 00YYaroIlerocst U €ro JMYHOCTHOE OTHOIICHHE K
yCBaBaEMOMY MaTepHuaiy.

- Jlexyusa-6eceoa. llpenmomaraeT HEMOCPEACTBEHHBI KOHTAaKT TMPEMOJaBaTelis C
ayautopueil. IlpenmyiecTBo JeKiuu-0ecelbl COCTOUT B TOM, YTO OHA MO3BOJISET NMPHUBIEKATH
BHHUMaHUE CTYJIEHTOB K HauOoJiee BaKHBIM BONPOCAM TEMBbI, ONPEENSITh COJAEpKaHUE U TEMIT
U3JI0KEeHUs1 4eOHOTr0 MaTepuaia ¢ y4eToM OCOOCHHOCTEH CTY/IEHTOB.

- [Ipakmuueckue 3auamusi — 3TO 3aHATHE, IPOBOJAUMOE 0] PYKOBOJCTBOM IpernojaBaTes
B y4eOHOH ayIuUTOpPHM, HAINPaBICHHOE Ha YIIIyOJeHHE HAayYHO-TEOPETHYECKHX 3HAHUU U
OBJIaJICHUE OMNpeACNeHHBIMU METOJAaMH CaMOCTOSITeNIbHOM paboThl, KoTOopoe ¢GopMUpYeET
npakTudeckue ymeHus. OaHoi u3 GpopM NpakTHUYECKUX 3aHATUH B By3€ SIBJISIETCS CEMUHAP.

- Cemunap-uccnedoganue. TexHONOTUS TPOBEACHHUS TAaKOrO CEMHHapa MOXKET ObITh
pa3IMYHON, B 3aBHUCHUMOCTH OT TOr0, KakoW METOJ 3aJIO)KeH B €ro OCHOBY. B pamkax
quctumuinHel  «[louBeHHass MUKPOOHOJIOTHS ¢ OCHOBaMU OMOMHAMKAINI TPOBOAUTCS CEMUHAP
C MOJATOTOBKOW M 3aciylllMBaHUEM pedeparoB MO aKkTyallbHBIM IpoOjieMaM TEOpuu |
MPAKTUKUA U TOCIEAYIOUUM HX O0CYXKICHHUEM.

- Konnoxeuymul — BUJl y4eOHOTO 3aHATHSA, IPOBOJUMOTO C LIEIbIO MIPOBEPKU U OLIEHUBAHHUS
3HaHUU yyamwmxcs. KoJJIOKBUYM MOXKET MpOBOAUTHCS B (QopMe HHAWBUIYATBbHOM Oeceabl
IpenojiaBaTessi Co CTYACHTOM MM KaK MacCOBBIM ompoc. B xome rpynmoBoro oOCyxaeHUs
CTYJEHTBI y4yaTcsl BBICKA3bIBaTh CBOIO TOYKY 3PEHHUS IO ONPEAEeIEHHOMY BOIPOCY, 3allUINaTh
CBOE MHEHHE, TPUMEHSS 3HAHUS, OJIyYeHHBIE Ha 3aHATHUAX 110 IpeaMeTry. B xozie KomnokBruyma
TaKk)Ke TMPOBEPAIOTCS pedeparbl, APyrue MNHCbMEHHbIE pabOThl CTYJIEHTOB, MPOBOAUTCS
3acIyIIMBaHUE TOKJIATOB.
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- Camocmosmenvras paboma cmyoenmos (cM. 1m.4.4).

- Hucmanyuonnvie  obpazosamenvHvlie  mexuworocuu.  Ilon  AUCTAaHIIMOHHBIMH
00pa3oBaTeIbHBIMU TEXHOJOTHSIMHA TOHUMAIOTCSI 00pa30BaTeIbHbIE TEXHOJIOTHHU, PEaU3yeMble
B OCHOBHOM C IPUMEHEHHEM HMH()OPMAMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTel. [Ipu ocBoeHnn
muciuruinHbl - «[louBeHHasT MHKpPOOWOJIOTHSI C OCHOBAMH OWOWHIMKAIUU» HCIIOJB3YIOTCS
CJICAYIOIINE TEXHOJIOTHH:

" KelicoBas TEXHOJIOTHUsT — (¢opMa JIUCTAHIIMOHHOTO OOYYeHHWs, OCHOBAaHHAas Ha
NPEJOCTaBICHNH O0ydJarommMcs HH(OPMAIIMOHHBIX 00pa30BaTeNbHBIX PECYpPCOB B  BHIE
CHCIUATU3UPOBAHHBIX HA0OPOB  Y4eOHO-METOJAMYECKMX KOMIUIEKCOB C  HCIIOJIb30BaHUEM
pa3IMYHBIX BUAOB HOCUTENEH HHPOpMAaLnu (KEeHCoB);

" WHTEPHET-TEXHOJIOTHS — CIOCO0 TUCTAHIIMOHHOW Iepenadyd WHPOpPMAaIui, OCHOBAHHBIN
Ha HCIIOJIb30BAaHHUH TII00ATBHBIX U JIOKAJIBHBIX KOMIIBIOTEPHBIX CETEH sl 0OecreueHus: J0CTyna
oOyJaromuxcsi K WH(POPMALMOHHBIM 00pa3oBaTelbHBIM pecypcam © Jjs  (HOPMHUPOBAHUS
COBOKYITHOCTH METOJIMYECKUX, OPTraHU3aIlMOHHBIX, TEXHUYECKHX W MPOrPAaMMHBIX CPEICTB
peanu3alvi W YIpPaBICHHUS Y4eOHBIM MPOIIECCOM HE3aBUCHMMO OT MECTa HaXOXJCHHUS €ro
cyobektoB. Mcnonb3yercs O0pasoBarenbhbiii mopran UI'Y - educa.isu.ru.

VIIl. OHEHOYHBIE MATEPUAJIBI IJISI TEKYIHIEI'O KOHTPOJISI A
IMPOMEXYTOYHOU ATTECTALIUA

Ouenounvie mamepuanvt 011 6X00H020 KOHMPONA

B kauecTBe OIICHOUHBIX CPEACTB Il BXOJHOTO KOHTPOJIA OLIEHKH YPOBHS 3HaHUI
CTYAEHTOB HCIIOJB3YIOTCS TECThl C OTKPBITBIMH BOIpocaMH. B Tmporecce TecTUpOBaHUSA
OIICHUBAETCS YPOBEHb BIaJicHUsI 0a30BHIMU 3HAHUSMHU, YMEHUSIMH, HaBBIKAMHU, HEOOXOIUMBIMU
I Havanma oOydeHuss 1o aucuuruinHe  «llouBeHHass MHKPOOHOJIOTHSI € OCHOBaMU
OMOWHIMKAIIUNY, OIpeNesseTcsl CTENeHb BIAJACHHS HOBBIM MaTepuajoM JO0 Hayalia ero
W3y4YECHHUS.

Ouenounvie mamepuanvl meKyuiez0 KOHMPOIA QOPMUPYIOMCA 6 COOMEECMCHEUN C
JIHA ynusepcumema

B pamkax aucrunnuHsl «[louBeHHas MHKpPOOHOJOTHS € OCHOBAaMH OMOMHIMKAIIUI
UCTIOJIBb3YIOTCS clenyromue GopMbl TEKYIIEr0 KOHTPOJIS !

- INCBMCHHAas pa60Ta;

- TECT;

- pedpepar;

- TOKJIaz

- KOHTPOJIb CaMOCTOAT eJIbHOI paGOTBI.

DOH/I OIIEHOYHBIX CPEJICTB BKIIOYAET:

- (pOoHT TECTOBBIX 3aTaHUM 110 AUCITUTUIHHE,

- TeMaTUKa U MaTepHalIbl 3aJaHUIH,

- IepevYeHb TeM pedepaToB/T0KIIAIOB,

- BOIPOCHI 1t camocTositenbHoro nzydenus (CPC)

- BOIIPOCHI U OMJIETHI JUTsI DK3aMeHa,

- KPUTEPUH OLICHKU 3HAHUU CTYJIEHTOB.

HasnaveHnue o1ieHOYHBIX CPEICTB: BBISIBUTH chopMupoBaHHOCTh kKommereHnnuid [1K-1, TTIK-2

(em. . 1)
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OO0pa3ubl TECTOB 1JIS TEKYILIEr0 KOHTPOJIS

1. B xakoii (pa3e mouBsl aAre3UpyrOTCS MUKPOOPTAHU3MBI:

A) B ra3000pa3HOM;

b) B xxuakoii;

B) B TBep0ii;

I') B koJIIIOMIHOM pacTBOpeE.

2. VI3 kakux dactel COCTOUT TBepjas (ha3a MOUBHI:

A) U3 opraHo-MUHEPAIbHBIX;

b) oprannueckux;

B) MunepanbHbIX;

I') KOJIOUAHBIX YACTHILI.

3. Ha xakux NOYBEHHBIX arperarax (4acTHilax) aAre3upyercs HauOoJbllIee KOJUYECTBO
MHUKPOOpParHu3MoB:

A) KpyIHBIX;

b) menkux;

B) cpennux;

I') paBHBIX 1O pa3MepaM OAKTEPHUSIM.

4. B kaxkoil craguu pocTa W pa3BUTUs OakTepuu Oojiee aKTUBHO aJre3upyrloTcs Ha
IOYBEHHBIX YaCTHIIAX:

A) dbaze npuBbIKaHUS;

b) ¢aze aktuBHOTrO pocTa;

B) cranmonapnoii ¢ase;

I') paze rubemnu.

5. I'ne rmaBHBIM 00pa3oM pacrioyiaraeTcs OYBEHHbBIN pacTBOP:

A) B mIIeHKax;

b) B xanumsapax;

B) B nopax;

I') Mex1y TOYBEHHBIMHU arperaTaMu.

6. B ueMm riaBHas (yHKIMS MOYBEHHOT'O PacTBOpA JUIl MUKPOOPTaHU3MOB:

A) obecrieueHre OpraHuYECKUMH BEIIECTBAMU;

b) obecnieuenre Bo1OM;

B) o0ecnieuenre MUHEpaIbHBIM MUTAHUEM;

I') obecnieueHre noHaMH BOJOPOIA.

7. Kakue MUKpOOpraHu3Mbl OOUTAIOT B 3aCOJIEHHBIX ITOYBaX (COJIOHYAKAX):

A) TOJIBKO CTIOpOBBIE (OPMBI;

b) B ocHOBHOM rano¢uiabHbie (YOPMBI;

B) munienuansusie popmel rpuboB;

I') akTHHOMUIIETHI.

JIJist KOHTPOJISE CAMOCTOSITENILHON PabOThl CTYJIEHTOB HMCIONB3YIOTCS MHUCHbMEHHBIE Pa0OTHI,
pedepaTsl.

TemaTuka 3aaHuil 1151 CAMOCTOSTEILHON PadoThI

1. TTouBa Kak OCHOBHOM KOMITOHEHT OHOChepHI.

2. DakTOopHl, BIUAIOLINE HA POCT M Pa3BUTHE TOYBEHHBIX MUKPOOPTaHU3MOB.

3. Mukpoopranu3msl u TBepjas (a3a MouBHl.

4. 3HaueHWe ISl KU3ZHEICSATCILHOCTH TOYBEHHBIX MHKPOOPTAaHM3MOB IKUAKOW (haswl
TIOYBBI.



Coow~Nou

1

No ok w

© ®

10.

23

MUKpOOpPraHU3MbI U TIOYBEHHBINH BO3IYX.

Brnusinue TspKensIx MeTaluioB Ha OMOpa3HOOOpazue MUKPOOOB B TIOYBE.
Bupl B3auMoieiicTBUsSE MUKPOOHBIX TIOMYJISIIHIA B TIOYBE.

IIpupona aare3smu MUKpOOPraHU3MOB HA IIOYBEHHBIX YaCTULAX.
BeprtukanbHast cTpaTuUKaIys MUKPOOPTaHU3MOB B ITOYBE.
XapakTepHucTrKa MOYBbI, KaK CPeIbl OOMTaHUS MUKPOOPTaHU3MOB

Tembl pedepaToB
IIpupona u MexaHU3M aare3ud MUKpPOOPraHU3MOB Ha IIOYBEHHBIX YaCTULAX
Bausinue pusnueckux U XMMUYECKUX CBOMCTB ITOYBBI Ha JKU3HEAESTEIbHOCTD
MIOYBEHHON MUKPOOHOTHI
buopa3znoobpa3ue MUKpOOPraHU3MOB B Pa3IMUHBIX TUIIAX 30HAJIBHBIX IOYB
@YHKIMOHAIbHBIE TPYIIBI MUKPOOPTaHU3MOB B [I0YBE
MukpoOro1eH03b! IOYB PEKPEALMOHHBIX 30H, UX OCOOEHHOCTH
MukpoOro1eHO3bI IOYB TOPOACKUX TEPPUTOPUIL
3HadyeHue carnpo(UTHBIX MUKPOOPIaHU3MOB F'OPOJICKUX [TOYB B CAMOOYMILICHUH U
IO//IepKaHUU TOMEOCTa3a ITIOYBEHHOTO IOKPOBA rOPOJOB
DKOJIOrHYecKre METObl U3y4EeHUsl IOYBEHHON MUKPOOHOTHI.
ANIIMKAIUOHHBIE U OMOXUMHUYECKHE METO/Ibl U3yUEHUS] OMOJIOrMUECKON aKTUBHOCTHU
II0YB
Meron Koxa u ncronbp30BaHu€e 3J€KTUBHBIX TUTATENBHBIX CPEXl IIPU U3YYCHUHU
MOYBEHHOH MHUKPOOHOTHI.

OuneHovHnble cpeacrea aJis HpOMe)KyTO‘lHOﬁ arrecranumn

®dopma MPOMEKYTOYHON aTTecTaluu — 3a4eT B ¢popme yctHoro otBeTa. OC 3TOrO THMA
JOJOKHBI  BBISBIISATH  CTETICHb OCBOCHHUS TEOPETUYECKMX 3HAHWUM Kak 0a3zy Juis
dbopMUPOBaHUA KOMIMETCHIIUNA, YMEHHsS WX MPUMEHATHh B CUTYallUAX, MOJACTUPYIOIINX
Po(heCCHOHATIBHYIO JIEATSIIBHOCTh, a TaKkKe CHOPMHUPOBAHHOCTH 3asBJIICHHBIX B I1.3
komnerennuii: ITK-1, TTK-2.

IIpuMepHBIH CIHCOK BONPOCOB K 3a4eTy

[Ipenmer, 3agauu, UCTOPUSl Pa3BUTHUSA MOYBEHHOW MMKpPOOHOJIOIMH KaK HAyKH; CBSI3b C
JIPYTUMH €CTECTBEHHBIMU HAYKaMH.

ITouBa, kak TpexdaszHas cuctema u cpejia 0OUTaHUs MUKPOOPTaHU3MOB.

Anre3us MUKpOOPTraHW3MOB Ha MOYBEHHBIX YaCTHUIIAX.

Poie MEKpOOpraHU3MOB B TIEPBUYHOM MTOYBOOOPa30BaTEILHOM TIporiecce. JlecTpyKius u
HOBOOOpa30BaHHE MUHEPAIIOB.

Poms  MHKpOOpraHW3MOB B JECTPYKIMHM H OOpa30BaHMHM OPraHUYECKOTO BEIIECTBA
TTOYBBI.

OyHKIMOHABHAS ~ CTPYKTYpa  IOYBEHHBIX  MHUKPOOMOLIEHO30B  (TUAPOJHMTHUKH,
KOITHMOTPOQBI, OJTUTOTPO(HI).

®u3HOoIIOrHYECKUE TPYIIBI B MUKPOOHBIX coolriecTBax 1nous (hoToTpodsl, TUTOTPOGHL,
opranoTpogsr).

Oko(du3noIorNUecKre TPYNNbl ITOYBEHHBIX MHKPOOPTaHM3MOB B COOTBETCTBHH C
rpaHUIaMH MX TPHCHOCOOIECHHS K XUMUYECKHM M (U3HMYECKUM MapaMeTpaM IOYBEHHOM
Cpenbl.
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buoreoxumuueckass JeATETLHOCTh IMOYBEHHBIX MHKpOOpranu3sMoB. [IpeBparmienue
COCIMHEHUH YIJIEpO/a B IIOYBE.

Posb MEKpOOPraHn3MoB B KpyroBOpOTE a30Ta.

DKOJIOrH4YecKHe CTpaTeruu MUKPOOHBIX MOMYJIALNN B IIOYBE.

MukpoOHBIE CYKIIECCHU B TIOYBE.

Turb! OMOTOTHYECKUX CBS3EH MOYBEHHBIX MHUKPOOPTaHIU3MOB MEXTY COOOI.
B3anMo0THOILIEHHE TOYBEHHBIX MUKPOOPTAaHU3MOB C PACTEHUSIMH.

B3anMooTHOILIEHHE MHUKPOOPraHU3MOB C ITOYBEHHBIMU >KMBOTHBIMU. Poib
0€CI03BOHOYHBIX JKMBOTHBIX B PEryJIMpPOBAaHUU COCTaBa U UHUCICHHOCTU
MMOYBEHHBIX MUKPOOPTraHU3MOB.

TUIBl MATATETHLHBIX CPE, UCTIOIB3yEMbIX B MUKPOOHOJIOTHH.
KonrdecTBeHHO-KaueCTBEHHBIM COCTaB MUKPOOHBIX COOOIIECTB IOYB, KaK ITOKAa3aTellb
CTEMEeHU BO3CHCTBUS HA MOYBY AaHTPOIIOT€HHBIX (aKTOPOB.

Pacnipeerienrie MEKpOOPTraHU3MOB TI0 IIOYBEHHOMY TPODHITIO.

buonorndeckas akTHBHOCTb II0YB, KaK HHINKAITMOHHBIM IIOKA3aTEIIb €€ COCTOSHHS.
CaHHUTapHO-IKOJIOTUYECKOE 3HAUCHHE TOYBEHHOM MUKPOOHOTHI.

Metoabl ydeTra W BBIACIECHUS B «UHUCTYIO» KYJIbTYpY IMOYBEHHBIX MHKPOOPTaHH3MOB
Ppa3IUYHBIX TPYII.

[Ipsamble MHKpOCKONHMYECKHE MeTOAbl BuHOrpaackoro m XoJIOJHOTO B UCCIEAOBAHHH
MOYBEHHOI MUKPOOHOTHI.

MeToabl KOJIMYECTBEHHOTO y4eTa MUKPOOPTaHU3MOB B II0YBE.

Omnpenenenre OMOTOTUYECKONH aKTUBHOCTH MOYB aANTIIMKAIIMOHHBIMU METO/IaMHU.
MeToibl uccaeT0BaHus HEUTI0Ia3HOM aKTUBHOCTH MOYBEHHBIX MUKPOOPTaHU3MOB.
MeTob1 BBISIBICHUS TUIIOB MUTAHUSA Y MUKPOOPTaHU3MOB.

Metonbl M3y4eHHsS BIUSHUS (PU3UYECKHMX M XUMHYECKHX (PaKTOPOB Ha TMOYBEHHYIO
MHUKPOOHOTY.

MeToapl KOTUYECTBEHHO-KaYECTBEHHOIO YU€Ta MOYBEHHBIX MUKPOOPTAHU3MOB,
Y4aCTBYIOIIMX B KPYTrOBOPOTE a30Ta.

Omnpenenenne o0mell OMOTOTMYECKONH AKTUBHOCTH IMOYBBI MO METOAY APHCTOBCKOI-
UyryHOBOM.

MeTo/1bl U3y4eHHs] aHTarOHUCTUYECKUX CBOMCTB IMMOYBEHHBIX MUKPOOPTAHU3MOB.
Camoountiaromnias CilocoOOHOCTh TIOUB, €€ TTOKa3aTesId U METO/Ibl OTIPE/ICTICHUSI.

MeTo1bl U3y4YeHHSI KAYeCTBEHHOTO COCTaBa MOYBEHHOW MUKPOOUOTHI.

MeTtobl onpeieieHrnst OnoMacchl OaKTEepHid B MTOYBE.
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37. ®yHKUHOHANBEHOE pa3HOO0Opasue MOYBEHHBIX MHKPOOPTaHH3MOB, KaK HHIMKALlMOHHBIHA
[IOKa3aTellb COCTOSHUS TT0YB.

38. MeToas! H3ydeHHS TOKCUYHOCTH ITOYB,

39. MeTtoan! onpeneneHuss OHOMAacChl MUKPOMHUIIETOB B TTOUBE.

40. MeToabl caHUTapPHO-MUKPOOHOIOrMYECKOTO HCCIEI0BaHUS TI0YB.

Pa3zpadorunku:
—

—~

’/{1 nouent 1. @. Kazapunora

r

(moxn#ce)

’%/m/ﬂ/&fhwf, nouent E. WM. Crpexanosckas
(mozrucs)

[Tporpamma cocraeiena B coorBerctsuu ¢ Tpebopamuamu GI'OC BO no HampaBlieHHIO
06.03.01 «buonorust», npodumio moaroToBky «BHOTOTHS».

IIporpamma paccMoTpeHa Ha 3aceianuu Kadeapsl MUKPOOHOIOTHH

« » ALRp#124 2005 T,
7

ITporoxomn Ne i’ 3aB. Kadenpoii {{5,__,_; O. @. Batunna

Hacmoswasn npocpamma, we mooxcem 6Gvimb 60cnpouseéedena Hu 6 Kakol ¢hopme 0e3

npeoeapumenbHo20 NUCLMEHH020 PA3peulenus Kapeopbl-paspadomuura npozpammbi.



