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l. ean 1 32024y TUCHUTLIHHBI

He.ﬂb: I/ICCJ'IC,I[OBaHI/Ie MI/IKpO6HOFO COO6H.[CCTBa KaK CHCTCMBI BBaHMOHeﬁCTBYIOIHHX

MEXIy c0o00i pa3sHOOOpa3HBIX OpraHu3MoB. l3ydeHue poiu MUKPOOPTaHU3MOB B
dbopmupoBanuy OMochepsl U KPYTOBOPOTE BEIIECTB B IIPUPOJIE.

3amaun:

- chopMHpOBaTh Yy CTYACHTOB 3HAaHMS O COCTaBE MHKPOOHOTO COOOIIECTBA,

B3aUMOJICHCTBHUSAX B HEM, ITYTSAX META00JIN3Ma;

- J1aTh MPEJICTABICHHE O XUMUYCCKUX, MUHEPAJIOTHYECKUX, TPAHCIIOPTHBIX TpoIieccax,
Te0JIOTMYECKOM cpesie OOUTaHUsI MUKPOOHOTO COOOIIECTBA;

- moka3aTh myTH (opMupoBaHHMS MHKPOOHOIO COOOIIeCTBa Kak JCHCTBYOIICH
OIEPAIIMOHHOM SJIMHUIIBI B JIAaHIIIADTE;

- MMO3HAKOMHUTH C aHAIU30M TPO(HUYECKHUX CBSI3CH B MUKPOOHOM COOOIIECTRBE;

- paccMOTpPETh B3aUMOJICHCTBHE MHKPOOHOTO COOOIIECTBa B COCTaBe JaHmmadra C
o6uocdepoii u reocdepor.

1. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas aucummnuza b1.B.JIB.1.1 «buocdepnas MHUKpOOHOIOTHS» OTHOCUTCSA K
AIIEKTUBHBIM JuCHHUIIMHAM brioka 1.«/lucuurumae», K 4actd, GOpMUpYEeMOil ydacTHHKaMU
00pa3oBaTeNbHbIX OTHOIIECHUH.

2.2. Jlna w3ydeHHs] NaHHOW y4eOHOW MUCHMIUIMHBI HEOOXOMUMBI 3HAHHS, YMEHUS U
HaBBIKH, (OpMHpYeMble MNPEIIECTBYIOIIMMU AUCHUIUIMHAMU. «YHacTHas MHMKpOOMOJIOTHS U
CUCTEMAaTHKa MUKPOOPraHU3MOBY, «DyHIaMeHTaJIbHbIE U MIPUKJIAaIHbIE TPOOIEMbI OHOIOT M.

2.3. Ilepedyenp mocneayromux y4eOHBIX JUCLMIUINH, Ul KOTOPBIX HEOOXOIUMBI 3HAHMS,
YMEHMsI M HaBBbIKM, (opMmHupyemble JaHHOM ydyeOHOW JucHumuiMHoOu: «Meraboau3m
MHUKPOOPTraHu3MOBY», «MHUKpOOHOIOrHYecKre MOBPEKACHNS TEXHOJOTHUYECKUX KOHCTPYKLIHU»,
«CaHUTapHO-MUKPOOHOJIOTHYECKask OlIEHKa 00BbEKTOB OKpY Karollei cpeabl», BoinonHenue BKP.

I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIUAIIJIMHBI

IIporiecc OCBOEHHS AUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHME KOMIIETEHIMHA B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBneHuro moxaroroBku 06.04.01
«buonorusy, npopmis «MUKpOOHOIOTHUs U BUPYCOJIOTHUS:

[IK-1: CnocoGeH uCHOIb30BaTh TEOPETHUECKHE 3HAHMUSI B 00JacCTU MUKPOOMOIOTHH H
BUPYCOJIOTMH U METOJIOJIOTHUECKUE TTOXO0/IbI I MPO(ECCHOHATIBHBIX PeIICHHH 3a/1ay.

IIK-3:  CrnocobeH  OoCyHIeCTBJIATH IMOMCK  HAyYHO-TEXHHUYECKOH  HHQpOpMaIuH,
AQHAIN3UPOBATh PE3YJBTAThl IKCIEPHUMEHTAIbHBIX HCCIIEJOBAHUM, NPEACTABIATh PE3YJIbTAThI
HAyYHO-UCCIIEI0OBATENbCKON pabOTHI B BUIE HAYUHBIX OTYETOB U MyOIMKaAIUH.

ITepedyens miIaHMpyeMbIX pPe3yJIbTATOB 00y4eHHS MO0 JUCHUIVINHE, COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKEHUs KOMIIeTeHIU

Komnerenmnust NuaukaTopsl Pe3yabTaTsl 00yueHus
KOMIIeTeHIIMii

TIK-1 WK k1.1 3HaTh: 3KOJIOTHYECKHE CTpaTerun

CIIOCOOCH  HCIOJIB30BaTh | 3HAET 0COOCHHOCTH | alaNTallMOHHBIE IIPUCTIOCOOICHHUS

TEOPETUYECKUE 3HAHHUSA B | OpraHU3alUn nu | MUKPOOPraHH3MOB, CoCTaB MHKPOOHOTO

0071aCTH  MHUKPOOHOJIOTHH | KHU3HEAEATENLHOCTH 0006216”33’ B3aUMONCUCTBUA B HCM, ITyTH
META0OJIN3Ma NUYCCKU BSI3U B

u BHUPYCOJIOTUU H | KJICTOYHBIX p | MeTaboImsma, Tpoduyeckne CBA3
MUKPOOHOM COOOIIIECTRBE; poJh

METOJIOJIOTHYECKHUE HEKJICTOYHBIX
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MOXOJBI JUISl | MUKPOOPTaHU3MOB, MHUKPOOPTaHH3MOB B (hOPMUPOBAHUU OHOCHEPHI
poeCCHOHATBHBIX COBPEMEHHBIEC IIPUHIMUIMGI | ¥ KPYTrOBOPOTE  BCIICCTB B TIpUPOIE;
pelIeHni 3a1a4 MX CHCTEMATHKH, POib B | CTPYKTYPHBIC H (YHKIMOHAIBHBIE OCOOCHHOCTH
6HOCEpHBIX  IpoLEccax, MUKpPOOHBIX COOOIIECTB BOJHBIX W Ha3CMHBIX
BO3MOYKHOCTH ux | CPe; TIPUKIAAHBIE acIeKThl OWochepHOM
MHUKPOOHOJIOTHH.
HCTIOB30BAHUS B
YMeTh: HCTIOTb30BaTh MOJTyYCHHBIC
OKOOMOTEXHONOTUAX LIS TEOPETUYECKUE  3HAHHWsSI Il pelIeHUs
PCIICHUA HayqHO" | hymnameHTanbHBIX M OPUKIAJHBIX  3a71ad
HCCICNOBATCIILCKUX 3a1a9 | GrochepHOl MHKPOOHMOJIOTHH, a TakxkKe JUls
OCBOCHUS MOCIEYIOIIHX JUCTIATUTAH
MHUKPOOHOJIOTHUECKOTO MPODHUIIS.
Biagers: TepMHHOIOrMEHN, HCIOIb3YEMON B
orochepHoit MEKPOOHOIIOTHH.
HIIK nr g2 3HaTh: COBPEMEHHBIE METOIbl HCCICAOBAHUS
VMeer HpPUMEHSATH | MUKPOOHOrO  coo0uIecTBa, METOAbl aHalu3a
METOI0JIOTHYECKHE nyTen (hopmupoBaHus MHKPOOHOT0
TO/IXO/1bI [IPU TIpOBe/eHUy | COOOMECTBA.
MUKPOGHOTOrHUECKIX YMmeTh: UCIIOJIb30BaTh CICIMATbHBIC
e METOJUYCCKUE  TOJAXOABI  JJIS  pEIICHUs
MpoECCHOHANBHBIX 3a/1a4; IOCIECIOBATEILHO
ITAHUPOBATH HAYYHO-UCCIIEIOBATEICKYIO
paboTy 1o BEIOpAaHHOU TeMe.
BrnazmeTh: ocHOBaMU UCCIEIOBAHUS MUKPOOHOTO
cooOmiecTBa, METOJAMHM  aHaIHW3a  IyTed
(opMUpOBaHUS MUKPOOHOrO COOOIIECTBA Kak
JICUCTBYIOIIEA  OIMEpPallMOHHOW €JAWHUIBI B
naHgmadTe;  B3aUMOJCHCTBHS ~ MHUKPOOHOTO
coobmectBa B cocraBe  JaHmmapra C
ouochepoit u reochepoii.
I1K-3 UK k3.1 3HaTh: OCHOBHBIC NMPUHIIUITEI HH()OPMAITMOHHO-
Cnoco0OeH OCyIIeCTBIATh | 3HAET OCHOBHBbIE | MOMCKOBBIX CUCTEM, COBPEMCHHBIC
HOHMCK HAYYHO- | IIPUHIIAIIEL KOMIIBIOTEPHBIC ~ TEXHOJOTMH MpH  cOope,
TeXHHYECKO MH(OPMALMOHHOTO XpaHEHUH, O6Pa6OTKe, aHaJlu3e W Ieperaye
uHpopmanuu, MMOMCKA CIienabHOMN Gronorirseckoit HHQOpMAITH. .
YMeTh:  OCYIIECTBIIATH  IMOMCK  HAyYHOU
AHAJIM3UPOBATH JIATEPATYpPhl, aHaiuu3a Hu
N JIUTEPaTypPhI 110 TEME UCCIICAOBAHUS.
pe3yIBTaTRL 06obuenns Haquf)H | Brnagers: npuemamu paGoTHl ¢ HAy4HOH U
JKCIIEPUMEHTAJIBHBIX HAyYHO-TEXHUUYECKOU MeTonMuecKoll  nMTepatypoii B oGiacTH
MCCIICIOBAHHH, HHpOpMAIIH HIPH | GuocdepHOit MUKPOOHOIOTHH.
NPEACTABIATh PE3YJIbTATHI | PELLICHUN
HAy4YHO- HUCCIICNOBATEIBCKUX 3a1a4
HCCIEN0BATEIBCKOM HJIK k3.2 3HaTh: METOABl CTATUCTHYECKOH 00paboTKU
pa6OTBI B BHJIC HAYYHBIX VYMmeer aHaJIU3UPOBATH TIOJIY4YCHHBIX 3KCIICPUMECHTAJIbHBIX
OTUYETOB U HY6HI/IK3HI/II>'I pe3yJIbTaThl I/ICCHC,Z[OBaHHfl; OCO6€UHHOCTI/I PAa3INYHBIX
KCIIEPHMEHTATBHBIX Hay4YHBIX [POU3BEIECHUI u(peq)epaT, JTOKJIA],
T, TE3WChl JOKJIajJa, HAaydyHbIH OTYET, PELCH3US,
aHHOTAIMs, KypcoBas paOoTa, AMIIOMHAs
MOJIBEPTaTh nux
N pabora).
CTAaTUCTUYECKOU

00paboTKe, NpeACTaBIATh
B BUJIC HAYYHOI'O OTUCTA U

myOIuKammit B
COOTBETCTBUHA c
MPEIbABISICMBIMU

TpeOOBAHUSIMHU.

YMeTh: OCyIEeCTBIATh peheprpoBaHre HAyYHOU
Y METOIMYECKOI TUTepaTypHhl.

Brnaners: HaBbIKaMu HamucaHus U OQOPMIICHHUS
pedepatos, MOATOTOBKH JIOKJIaJI0B u
MaTEepHAaJIOB K IIPE3EHTALUAM 110 OIPEAEICHHBIM
TeMaM.







IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHBI

O0BbeM TUCHHIIMHBI COCTABJNACT 2 32a4eTHBIX eUHUILI, /2 Yaca.

W3 HUX peann3yercs C UCMOIb30BaHUEM JIEKTPOHHOTO O0YYEHUS M JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH 6 YacoB

(I)opMa l'[pOMe)KYTO‘IHOi/i aTTecTallMu. 3a4eT.

4.1 Couepmaﬂne AUCHUILVIMHBI, CTPYKTYPHPOBAHHO€ IIO TEMaM, ¢ YKasaHUEM BHI0OB y‘-leﬁl—[l)IX 3aHATHII M OTBEJEHHOI0 HAa HHUX
KOJIN4YeCTBaA aKaACMHUICCKUX YaC0B

Ne Paznes nucouminHbl/ TEMA Buapl yueOHo# paboThI, dopMa TeKylIero
n/H = BKJIIOYAsi CAMOCTOSITENIbHYIO paboTy KOHTPOJIA
E 00ydJarouumxcs, IPaKTUIECKYIO TOATOTOBKY U ycneBaeMocTu/
= TPYAOEMKOCTh ®opma
= § (B yacax) MPOMEKYTOYHOM
E £ | KonTakTHas paboTa penoaBares ¢ = aTrecTanuu
> 8 oOyyaromumucs = (o cemecTpam)
2 | %3 g
o = ® «®
ol s = 2 S =
B Z ; s Jekuusa | Cemunap/ KoncyabTan § Lg
% = : = HpﬁaKanecxoe, st c% 8
Q ) J1abopaTopHoe =
O~ = = 3arm$ne/ i O =
1 2 3 4 5 6 7 8 9 10
1 Pedepar
Tema 1. buochepa u MUKpOOpPraHU3MBbI 1 6 2 2 - 2 Joxian
[Ipe3enTanus
2 [Mucemennas pabota
Tema 2. buopa3znoo6pasre MUKpOOPraHU3MOB 1 8 2 2 - 4 Pegepar
Jloxmnan
IIpe3enTanus
3 ITncemennas padora
Tewma 3. MukpoGHOE co00111eCTBO 1] 12 4 3 - 4 Pegepar
Jloxmnan
IIpe3enTanus




Pedepar

Tema 4. [{lnano-6axTepranbHbIe MaThI 8
Jlokman
IIpe3enTanus
Konnoxsuym
Tema 5. Atmocdepa u 6akTepun 9 Pedepar
Jlokman
IIpe3enTanus
Konnoxsruym
Tema 6. MukpoOuoJIOTHs BOJAHBIX CPEJl 9 Pedepar
o0uTaHuUA Jloknan
IIpe3enTanus
Tema 7. AMdpuduanpabie TanamadTh, YKOTOHBI 8 Tokaz
Y TEOXUMUYECKHE Oapbepbl 1
pe3eHTanust
Konnoxsuym
Tema 8. MUkpoOHOJIOTHS TTOYBBI 10 Pedepar
Jloxmnan

IIpe3eHTanus




4.2 Tlnan BHeAYIUTOPHO# caMOCTOSITENHLHONH PadoOTHI 00yYAKOIIUXCS MO JUCHUIJIUHE

CaMocTosiTeNbHAs paboTa 00yYarOIIMXCs Yu4eOHo-
METOIIECKOe
OnenouHoe
Cemectp| Haspanue pasnena, TeMbl . Cpoxu  |TpyaoeMKoCTh obecrieueHue
Bun camocrosiTensHOi paboThI CpeaCTBO .
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHON
paboThI
Tema 1. buocdepa n [loaroroBka K NpakTUYECKOMY 3aHSATHUIO C Pedepar 1-5
MUKPOOPTraHU3MbI HCII0JIb30BAHNEM KOHCIIEKTA JIEKLIIUN U PEKOMEHIYEMOM Hoxran
JUTEPATYPBHL. IIpesenTanus
CaMocTosTeNnbHOE U3YUYEHNE TEOPETUUECKOTO MaTepuaa
1o Bonpocy: «OCHOBHBIEC IOHATHS OnochepHOit
MHUKPOOHOIOTUN».
Hanmcanue pedepara no teme: «Crucrema
OMOT€OXUMHUYECKUX LIUKIIOB.
3 Hanmcanue pedepara o teme: «L{uki1 opraHugeckoro 10 2

yIJIEpOaa».
Hanucanue pedepara no teme: «{uxi xenezay.
Hanucanue pedepata no teme: «L{uki azorar.
Hanucanue pedepara no teme: «Lluxmn cepbi».
Hanucanue pedepara no teme: «Poib MpokapHoT B
CTaHOBJICHUH OUOChHEphI».

Hanucanue pedepara no teme: «Bo3HUKHOBeHHE
DYKapHUOTHBIX MUKPOOPTaHU3MOB.

ITonroToBKa JoKJIa/1a ¥ PE3eHTALMH 110 TeMe pedepara.




CaMocTosiTeNbHAs paboTa 00yYarOIIMXCs Yu4eOHo-
METOANYECKOE
OneHouyHoe
Cemectp| Haspanue pasnena, TeMbl . Cpoku  |TpyaoeMKoCTh obecrieueHue
Bun camocTosTenbHOM padoTh CpPeaCTBO .
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHON
paboThI
Tema 2. [lonroroBka K  NpPaKTUYECKOMY  3aHATUIO  C [Tncemennas  |1-4
buopaznoobpazue HCIIO0JIb30BAHUEM KOHCIIEKTA JEKIUU U PEKOMEHyeMOU pabora
MHKPOOPIaHU3MOB JIUTEPATYPHI. Pedepar
CamocTrosTenpHOE U3yUEHHE TEOPETUUECKOT0 MaTepHalia ﬁoxna):[
o Bonpocam: «Knaccudpukanus. buonornueckas peseHTanuA
cucteMatuka. OU3M0IOrMYECKUE TPYIIIbI
MUKPOOPTraHu3MOB. THUIIBI TUTAHUSY.
Hanucanue pedepara no teme: «IK0PU3NOIOTUYECKUE
rpynmnsl. [Ipucnoco6iienne Kk HeOIaronpusITHBIM 11 4

BO3/ICUCTBUSIM.

Hanmcanue pedepara o teme: «dusnonornyeckue
TPyl MUKPOOPTaHU3MOB IO MECTOOOUTAHUIOY.
Hanmcanue pedepara mo teme: «I pymibt
MHUKPOOPTaHHU3MOB IO UCIIOJIb3yEMBIM CyOCTpaTam.
Konnenrpanus cyocrparay.

Hanucanue pedepara no reme: «DyHKIIMOHATBEHOE
pa3zHooOpa3ue MUKPOOPTaHU3MOBY.

IToaroroBka qokiiaga v Mpe3eHTAINH 110 TeMe pedepara.
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CaMocTosiTeNbHAs paboTa 00yYarOIIMXCs Yu4eOHo-
OneHouHOE METOIHUYECKOE
Cemectp| Haspanue pasnena, TeMbl . Cpoku  |TpyaoeMKoCTh obecrieueHue
Bu camocTosTebHOM paboThI CpPECTBO .
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHON
paboThI
Tema 3. Mukpo6Hoe IloaroroBka K NpakTUYECKOMY 3aHATHUIO C [lncemennas  |1-5
COOOIIECTBO HCIMOJIb30BAHUEM KOHCIIEKTA JICKIIUU U PEKOMEHTyeMOM pabora
JIUTEPaTypHl. Pedepar
CamocTrosTenpHOE U3yUEHHE TEOPETUUECKOT0 MaTepHalia Hoxnazn
10 Bompocam: «CTPYKTypa, KOOTIepaIus, YJHepreTHKa Hpesenraus
MHKPOOHOTO COOOIIECTBAY.
Hanmcanue pedepara mo BEIOpaHHOM TEMeE:
«Tpoduueckas CTpykTypa cooOIIeCTBaY. 12 4

Hanmcanue pedepara mo BEIOpaHHOM TEMe:
«Pu3nyeckas opraHu3alus coooIEeCTBay.

Hanucanue pedepara mo BeiOpanHOM TeMe: | paiueHTHI
U TPAHCTIOPT B COOOILIECTBEY.

Hanucanue pedepara no BbIOpaHHOM TeMe:
«KonnougHast cpea 0OMTaHUSI MUKPOOPTaHU3MOBY.
IlonroroBka nokiIaga v Mpe3eHTaIMK 110 TeMe pedepara.
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CaMocTosiTeNbHAs paboTa 00yYarOIIMXCs Yu4eOHo-
METOIHUYECKOE
OueHouHoe
Cemectp| Hassauue paszena, TeMbl y Cpoku | TpysoeMKocTh obecrieueHme
Bu camocTosTebHOM paboThI CpPECTBO .
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHON
paboThI
Tema 4. Iluano- ITogroroska K IIPAKTUYECKOMY 3aHATHUIO c Pedepar 5
OakTepuaIbHbIC MAThI HCTOJIb30BAHUEM KOHCHEKTA JICKIUU U PEKOMEHTyEeMOM Hoxma
JIUTEPATYPHI. Hpesenranus
CamocrosiTenbHOE NU3YyYEHUE TEOPETUUECKOTO MaTepuania
nmo Bompocy: «lluano-O6akrepuanbHbie MaThl  Kak
MOP(OJIOTHYECKU odopMIIEHHOE ABTOHOMHOE
COOOIIECTBOY.
Hammcanne  pedepara mo  BeIOpaHHOH — Tewme: 13 4

«MaxkpoCTpyKTypa IUaHO-0aKTepHaIbHBIX MaTOB.
Hamucanne  pedepara 1o  BhIOpaHHOH  TeMe:
«["anodunpubIil Mat. ["anoduiasHBIE MEKPOOPTaHU3MBDY.
Hanucanue  pedepara mo  BbIOpaHHOH  Teme:
«AnkanoGuiIbHOE COOOIIECTBO COOBBIX 03€P».
Hanucanue  pedepara 1nmo  BbIOpaHHOH — TeMme:
«Tepmodunbubiii  Mar». Hanucanue pedepara 10
BbIOpaHHOM Teme: «MaT cynbdypeTsl 1 THOOHOCY.
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CaMocTosiTeNbHAs paboTa 00yYarOIIMXCs Yu4eOHo-
OneHouHOE METOANYECKOE
Cemectp| Haspanue pasnena, TeMbl . Cpoku  |TpyaoeMKoCTh obecrieueHue
Bun camocTosTenbHOM padoTh CpPeaCTBO .
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHON
paboThI
Tema 5. Atmocdepa u IlonroroBka IIPAKTUYECKOMY  3aHATHUIO C Komnokeuym  |1-5
OakTepuu WCIIOJIb30BAHUEM KOHCIEKTA JIEKIUU U PEKOMEHAYEMOM Pedepar
JIUTEPaTypHl. Hoxnan
CaMOCTOSATENLHOE U3YUEHUE TEOPETUYECKOTO MaTepHala IlpesenTanus
1o BorpocaM: «ATMocdepa U MUKPOOPTaHU3MBD,
«[TapHuKOBBIH 3hPEeKT U MUKpOOPTaHU3MbI», «PoIb
MUKPOOPTaHU3MOB B ((OPMHUPOBAHUH KHCIOPOTHON
atMochepb», «OKUCIUTENbHBIN OaKTepHalbHBIHI 14 4

¢bunbTpy», «BomopoaHsie 6akTepuny,
«Kapbokcunobakrepun», «Jleryune yrieBoaopoasl 1
OakTepHaIbHBIN QUIBTPY, «MHUKPOOPTaHU3MBI KaK
a’p030JIbHOE 3arpsi3HeHNe aTMochepsl», «IBOTIOIHS
cocTaBa aTMOC(epbI».

Hanwucanue pedepara no Beiopannoii reme. I[Tonroroska
JIOKJIaJia U MPE3eHTAINH 110 TeMe pedepara.
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Cemectp

Haszpanue paznena, TeMbl

CamocTosTepHas pa60Ta 06yqalom1/1xca

Bug camocrostensHON paboThI

Cpoxku
BBITIOJTHEHHS

TpyaoemkocTh
(dac.)

OrneHoyHoOE
CPEIICTBO

VYuebno-

METOINYECKOE
oOecrieyenne
CaMOCTOSATEIILHON

paboThI

Tema 6. MukpoOuoorus
BOJHBIX Cpe/l OOMTaHUS

Iloaroropka K MIPAKTUYECKOMY 3aHATHIO c
HCTOJIb30BAHUEM KOHCHEKTA JICKIUU U PEKOMEHTyEeMOM
JINTEPATYPBHI.

CamocTrosTenpHOE U3yUEHHE TEOPETUUECKOT0 MaTepHalia
1o BornpocaM: «BogoeMsbl v ruIpoIOTHYeCKUN UK,
«BomoeM xak MOJIEIb YKOCHCTEMBI,
«bakTepuoniaaHkToH», «BOIOTOKH ¥ BOAOIOJIB30BAHUE,
«ITonzemubie BObDY. «DUTOMIAHKTOH U MIEPBUYHAS
MPOIYKIUSY, «IBTpUPUKALUS BOJLOEMOBY,
«CaMOoouHIIeHnEe BOJOEMOBY, «30HBI CAIIPOOHOCTH U
WHJIUKATOPHBIE MUKPOOPTaHU3MBI».

Hanucanue pedepara mo BeiOpaHHON Teme: «OKeaHbI
Kak cpefa oOWTaHUS MHUKPOOPraHU3MOB, «MHKpOOHBIE
cooOmiecTBa THJIPOTEPMAIbHBIX BEHTOB», «MUKPOOHbIE
€000I11IeCTBA OOJIOTHBIX DKOCUCTEM).

ITonroToBKa JoKJIa/1a ¥ PE3eHTALMH 110 TeMe pedepara.

15

Konnoksuym
Pedepar
Jloxman
[Ipe3enTanus

1-5

Tema 7. AMpuoOuanbHbIe
JaHamadThl, 5KOTOHBI U
reOXUMHUYECKHE Oapbepsl

[lomrotoBka K MPAaKTHYECKOMY  3aHATHIO  C
UCMOJIb30BAHUEM KOHCIEKTAa JIEKIIMU U PEKOMEHAyeMOi
JUTEPATYPHI.

CamocTodaTenbHOE U3Y4EeHUE TEOPETHUECKOTO MaTepHrasa
0 BOTpocaM: « IKOTOH U TEOXUMHUYECKUN Oapbepy,
«Ampubuanbable TanamadTe, «CeIUMEHTOreHes.
Ocanku 1 3aXOpOHEHUE YIIIepoIay,

«Hedremarepunckue nopoas», «Bepxossie 0omoTa —
ABTOHOMHBIE PEITMKTOBEIC OMOIICHO3EI.

Hanwucanue pedepata no BeiopanHoit reme. [loaroroska
JIOKJIaJia ¥ MIPE3eHTAINH 110 TeMe pedepara.

16

Jloxmnan
[Ipe3enrtanus
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CaMocTosiTeNbHAs paboTa 00yYarOIIMXCs Yu4eOHo-
METOANYECKOE
Onenounoe
Cemectp| Hassauue paszena, TeMbl y Cpoku | TpysoeMKocTh obecrieueHme
Bun camocTosTenbHOM padoTh CpPeaCTBO .
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHON
paboThI
Tema 8. Muxpo6uonorus ([logroroBka K NPakTUYECKOMY  3aHATHIO  C Komtokeuym  |1-4
IIOYBbI WCIIOJIb30BAHUEM KOHCIEKTA JIEKIUU U PEKOMEHAYEMOM Pedepar
JIMTEPATYPHI. Joxman
CaMOCTOATENLHOE H3yYEHHE TEOPETUIECKOTO MaTepuaa 17 4 IlpesenTanus

1o Bonpocy: «CaMOOYHUIIIEHUE TTOUBBIY.

Hanucanme pedepara mno Teme: «buopemenuanus
HedTe3arpsi3HEeHHbIX 1MouB». [lonroTroBka mJokiana
MIpe3eHTAIMH 10 TeMe pedepara.

OO6muii 00beM CaMOCTOSTEILHOM PaboThI 10 qucIuIuIMHe (dac) — 30

N3 Hux o0beM caMOCTOSTENBHOM pPabOTHI

AUCTAHIIHOHHBIX 00pa30BaTeJIbHbIX TEXHOJIOTHIi (Yac) - 6

C HCIOJIb30BAHMEM 3JIEKTPOHHOIO O0y4YeHUs: M
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4.3 Copep:xaHnue y4eGHOro MaTepuaJia

Tema 1. buocdepa 1 MUKPOOPraHU3MbI

OcnoBuble nonsATUs. O6nacth OmochepHoil mMukpoOuonoruu. Jkocucrema. ['eorpaduueckas
cpena. Cuctema GMoreoxuMuueckux HUKIOB. I{ukn opranuueckoro yriepoga. ComnpsikeHHE IUKIOB
3JIEMEHTOB C IUKJIOM OpraHudeckoro yriaeposa. Jlanamadr. ['nobanpHas mupKyIsanus v JaHmad Tl

Ponp mnpokapuoTHOro Mupa B CTAaHOBIEHMHM Ouocdepbl. buonoruueckas mnepuoausanus.
JuBepcudukanus MOPOKapHOT BO BpeMs  MHAEONpPOTepo30s. BO3HUKHOBEHHE HYKAPHOTHBIX
MHUKpOOpranu3MoB. [lepexos kK MUpY TKaHEBBIX OPraHU3MOB — (hPaHEPO30I0.

Tema 2. buopa3nooopa3zne MUKPOOPraHU3MOB

Knaccudukarnus. buonorndeckas cucremarnka. @U3noI0rH4ecKre rpymibl MUKPOOPTaHU3MOB.
Tunel nuranus.

Oko¢uznonornueckue rpymmbl. Temneparypa. KucioTHocTs M meno4HOCTh. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE YCJIOBHSI M OTHoumeHue K kuciaopony. Conenocts. IlpucnocoOnenue
HEeOJIaronpusATHBIM BO3ICHCTBUSIM.

@dusnonoruyeckue Trpynmnsl  MUKPOOPraHHM3MOB IO MecTooOuTaHuio. ['pynmupoBaHue
MHUKPOOPIaHU3MOB II0 HCIONB3yeMbIM cyOcTpatam. Konmenrpauus cyoctpara. 'a3el. TBepmas ¢asa.
@OyHKIMOHAIBHOE Pa3HOO0pa3re MUKPOOPIaHU3MOB.

Tema 3. Mukpo0OHoe coo01IecTBO

Tpodudeckas cTpykTypa coobirectsa. Koomepamus 1 KOHKYPEHIIHS B COOOIIECTBE. DHEPreTHKA
coobmrecTBa. MexBuoBoi mepeHoc anekrpona. Cunrpodus. C-2 myTh U aneToreHes. JKoJIOTHYecKue
HUIIN.

duznyeckasi opranusanus coodiecTsa. MeXBUI0BOW TpaHCIOPT B coolmecTBe. ['pagueHTsl u
TpaHcmopT B coodmiectBe. Komnmonnnas cpena oOUTaHusI MUKPOOPTaHU3MOB.

Tema 4. [luano-0akTepruaabHbIC MAThI

[{nano-0akTepuanbHble MaThl Kak MOP(}OJIOrH4eckd O(QOPMIEHHOE aBTOHOMHOE COOOIIECTBO.
MakpocTpykTypa LHaHO-OaKTepHalbHBIX MaToB. PoToTpodHBINH cioi. buocrabunuzamus 0cajKoB.
lanoduibubiil MaT. [NanmoduiibHble MUKPOOPraHU3Mbl. AJKano(UIbHOE COOOIECTBO COJIOBBIX O3€p.
TepmounbHbIl MaT. MaT cynbhypeTsl 1 THOOHOC.

Tema 5. Atmocdepa n 6akTepun

AtMochepa u 6uora. [lapHukoBblii 3pPexT U MHKpoOpraHu3Mbl. Pojibp MHUKpOOpPraHusmMoB B
(dbopMHpPOBaHUN KUCIOPOAHOHN aTMocdepsl. [Ipixanne opranHoTpodoB. OKUCINUTENbHBIA OaKTepUaTbHBINA
¢unbTp. Jleryune coenuHenuss azora. Bopopoanble Oaktepun. KapOokcumoOakrepuu. Jlerydue
YIJIEBOAOPOAbI U OakTepualbHBIA  (UIBTP. MHKPOOPraHM3Mbl Kak a’po30JbHOE 3arpsi3HEHHE
aTMochepsl. DBOIOIUS COCTaBa aTMOC(HEPHI.

Tema 6. MukpoOH0/10rusi BOAHBIX Cpe/l 00UTAHUA

Bomoemel M ruzaposiorndyeckud UK. BoxoeM Kak MOJENb 3KOCHCTEMBI. JIMMHOIOTrHUA.
OKOJIOTHsl BOJIHBIX MHMKPOOpraHms3moB. bakrtepmoruianktoH. Kpyrosopor yrneponma. Llukn sxenesa B
KOHTHHEHTAIBHBIX BojoeMax. Bogoroku u Bogomnonb3oBanue. [lon3zemusie Boabl. OkeaH. 30HaJIBHOCTh
okeaHa. (DUTOIUVIAHKTOH W TME€pBHYHAsA MNPOAYKIMsA. PereHepanmoHHBIA IMKI a30Ta B OKEaHe.
Hectpykuus. JJoHHBIE OCaIKH.

Tema 7. AM¢puOnanbubie JanAIIA(PTHI, IKOTOHBI H TeOXUMHYeCKHe Dapbepbl

Cpena obutaHusi MUKPOOHBIX COOOIIECTB. Murpanusi 3JI€MEHTOB. JDKOTOH U T€OXHUMHYECKUI
6aprep. Ampuduansusie ganamadTel. Cequmentorene3. Ocaaku U 3axopoHeHue yriepoaa. Kepores.
Hedremarepunckue nopoasl. bosota. Bepxosble 60710Ta — aBTOHOMHBIE PETUKTOBBIE OMOLIEHO3BI.

Tema 8. MukpoOuo10rust NO4YBbI

[TouBennas Mmukpobuonorus. Pacrpenenenne MUKpOOPraHU3MOB B ITOYBE.



I[erpa;[auml OpraHru4CcCKOro BCUICCTBA B IIOYBC.

OCJIKOJI036I1, JJUTHUHA. Paznoxenue APEBCCUHBI KCI/IJ'IO(l)al"aMI/I.

16

Paznoxenue PaCTUTCIIbHBIX OCTAaTKOB,

['ymyc. Amna’poOHOe pasnoxeHne (EHONBHBIX COeAMHEHHH. ['ymMaTel Kak cyOcTparbl
MHUKPOOHOTO METab0IU3Ma.
OpraHomuHepanbHble COE€IUHEHMs B 1ouBe. MuHepanpHbelii coctaB 1ouBbl. Kopa
BbIBeTpuBaHusl. [laeonouBsl.
4.3.1. TlepeyeHb CeMHHAPCKHX, MPAKTUYECKHUX 3aHATHIH 1 JIaOOPaTOPHBIX padoT
Ne | Ne HaumeHnoBanue TpyaoemkocTb OueHoYyHbIE dopmupyemMble
I/H | pa3iena U | CEMUHAPOB, (uac.) cpeacTsa KOMIIeTEeHINH
TeMbI NPAKTHYECCKUX H Bcero N3 Hnx (MHIMKATOPBI)*
Ja0OpaTOPHBIX padoT | yacos npakTu4ec
Kast
IMOAT0OTOBK
a
1 2 3 4 5) 6 7
1 Tema 1 buocdepa u 2 Pedepar MK-1
MHUKPOOPIaHU3MBI Hoxnan MK pirc 1.1
[Ipe3enTanus
IK-3
HJIK nxcsa
HJIK pikcs.2
2 Tema 2 buopaznoobpazue 2 [Tucemennas pabora | IK-1
MHKPOOPTaHHU3MOB Pedepar MK pc 14
Jloxman
[Ipe3enTanus TK-3
HrﬂK IIK3.1
HJIK prsz
3 Tema 3 MuxkpobHoe 3 [MTucbmennas padora | IMK-1
COO0OIIIECTBO Pedepar MK pxc 1.1
Jloxman HJIK 1.2
[Ipe3enranus K-3
HJIK presa
HJIK ks
4 Tema 4 ITuano- 2
OaKTepuaIbHbIe MAThI Pedepar TK-3
Jloxman HJIK nxcsa
[Ipe3enTanus MK sz
5 Tema 5 ATMocdepa u 2 Komnoksuym MNK-1
OakTepuun Pedepar HJIK 1k 1.1
Jloxman
[Ipe3enrtanus TK-3
HJIK k34
HJIK pikcs.2
6 Tema 6 Mukpobuonorus 2 Komnoksuym MK-1
BOJTHBIX cpen Pedepar HIK xc 1.1
Hoxnan
oomTa [IpezenTanus NK-3
HﬂK IIK 3.1
HﬂK 11K 3.2
7 Tema 7 AMpubuanpHbIC 2 MK-1
naHAmadTeL, SKOTOHEI Joknan K ¢ 1.4
u r€OXMMHYECKUE IpesenTarms —_
Oapbepsl K pan
HJIK 11k 5.
8 Tema 8 Mukpobuosiorus 3 KonnokBuym MK-1
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IIOYBbI

Pedepar
Jloxman
IIpesenranus

HﬂKHKI.I
HﬂKHKIJ

K-3
K k31
UK k3.2

OOmmii 00beM caMOCTOSITEIbHOH pPabOTHI IO

nucruruHe (dac) — 18

4.3.2. llepeyeHb TeM (BONPOCOB), BHIHOCUMBIX HA CAMOCTOSITEJIbHOE U3Yy4YeHHe CTYJAeHTAMHU
B paMKax caMocTosATebHoii pabotsl (CPC)

Ne Tema 3ananue Dopmupyemas NIAK
n/n KOMIIETCHIIUA
1 | Tema 1. buocdepa | UsyunTh TeopeTHdecKHH MaTepual IO IIK-1 UK 11
u Bompocy:  «Ponb  MpOKapuOTHOTO
MHKPOOPIaHH3MbI | MHpA B CTAHOBJICHUU OHOC(HEPEI». IK-3 HJIK nxcsa
HﬂK IIK 3.2
Tema 2. W3yunts TEOpeTHUECKUIT MaTEpHa 110 IIK-1 UK pg 11
2 | buopasnooGpaszue | Bompocy: «DyHKIHOHAIEHOE
MHKPOOPraHH3MOB | Pa3HOOOpa3sue MUKPOOPTaHU3MOBY. IIK-3 UK 131
HﬂK IIK 3.2
Tema 3. W3yunth TeOpeTHUYECKHH MaTepual [K-1 MK 14
3 | Mukpo6Hoe o BOIIPOCAM: «MexXBUI0BOM HJIK p 1.2
COOOIIECTBO MePEHOC EKTpoHa», «CUHTPOPUS»,
«C-2 IIyTh u alleTOreHEe3, IK-3 MK s
«IKOJOTUYECKUE HUIIIN. MK ncs2
Tema 4. I{uano- W3yduTh TEOPETHUECKHH MaTephas o ITK-3 UK xaa
4 | GaxTepuanbHBIE BOIIPOCY: «AnkanopunpHoe HIIK 1532
MaTbl COOOIIECTBO COJIOBBIX 03€P».
Tema 5. N3yuuth TEOpETUUECKUI MaTEpHAIL IO IK-1 HIK pgx i1
5 | Atmocdepa u BOIIPOCaM:
GaKTepuu «[TapHukoBbI# 2P dheKT u I1K-3 HIIK 1531
MHKPOOPTaHU3MBbD», «I aropuIbHbIH HIIK 132
Mmart. ['anopunbHble
MHUKPOOPTAHU3MBD».
Tema 6. M3yunuTh TEOpETHYECKUN MaTepuay I0 IIK-1 UK k11
6 | Muxpo6uonorus Bornpocam:  «OKOJOTMSl ~ BOJHBIX
BOJIHBIX CpeJl MHKPOOPTaHU3MOBY, I1K-3 UK k31
obuTaHus «bakrepuorutankTon», «Bomoroku u HIK 1k 5.2
BOZIONIOJIb30BaHuey,  «[loma3emMHbBIC
BOJIb», «OKeaH. 30HaIBLHOCTD
okeaHay, «JloHHBIE OcagKny.
Tema 7. M3yunth TEOpETUYECKUN MaTephasi o IIK-1 UK k11
7| AMpubuansHbIe BOIIPOCAM: «Cpena obuTaHus
naHAMmATEL, MHUKPOOHBIX COOOIIECTBY, K-3 HJIK nx3a
9KOTOHBI U «Mwurpanus DIIEMEHTOBY, HJIK nxcs.2
reOXUMUYECKUE «AmMpubuanpHbIC TaHAmad T,
Oapbepsl «Cenumenrorenes», «Ocagku U
3aXOpOHCHHE YTIEpOaay.

«Keporen», «bonotay.
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Tema 8. M3yunth TEOpETHYECKUH MaTepuay Io [IK-1 HIK pr 11
8 | Muxpobuonorus BOIIPOCAM: «Jlerpananus MK pgc 12
MTOYBBI OpPraHUYECKOI0 BEUIECTBA B IMOYBEY,
«Paznoxenue PaCTUTETbHBIX TK-3 K k3
OCTAaTKOB, ILICJUIKOJIO3bl, JIMTHHUHA, HJIK i 32
«Paznoxenue JPEBECHUHBI
Keniogparamm, «"'ymycy,
«AHa’pobHOE pasznoxxeHue
(eHONBHBIX coequHeHui», «I ymaTsl
Kak cyocTpaThl MHUKPOOHOTO
MeTaboJIu3May, «Kopa
BBIBETpUBaHUsY, «[lageonoussy.

4.4. MeTonnuyecKne YKa3aHus M0 OPraHU3AIHN CAMOCTOSITEIbHOI paGoThl CTYJIEHTOB

CamocTtosTenbHas paboTa CTYACHTOB SIBIISIETCS COCTABHOM 4YacThlO y4yeOHOIro Mmpolecca U UMeeT
[ENTBI0 3aKpeIUICHUE W YriIyOJeHHe MOJMyYEeHHBIX 3HAHWM W HABBIKOB, IMOMCK M MPUOOPETCHUE HOBBIX
3HAHUMU, a TaK)Ke BBIMIOJHEHUE y4EOHBIX 3aJ]aHHi, MOATOTOBKY K IMPEICTOSIIUM 3aHATHIM, 3a4eTaM U
HK3aMEHaM.

Jis opraHu3anu camMoCTOSITENEHOM padoThl Mo aucuuiinHe «buocdepHas MHUKPOOHOTOTHS
UCIIOJIL3YIOTCS CIICTYIOIIHE (DOPMBI CAMOCTOSITEITLHOM YaeOHOU PaboTHI:

- PaGota HaJ KOHCIIEKTOM JICKIIHH.

- [lonGop, n3yueHue, aHaaIN3 pEeKOMEHIOBAHHOW JIUTEPATYPHI.

- CaMOCTOSITENTbHOE U3YYCHHE OTACTbHBIX TeM, aparpadoB, HE U3I0KEHHBIX B JICKIIUU.

- [loaroroBka K NMPaKTHYECKOMY 3aHSATHIO COCTOMT B TEOPETUUYCCKOW MOATOTOBKE W BBITIOJHCHUH
MPAKTUYECKUX 3aJaHuil (pelieHue 3a1a4, OTBETHl Ha BOMPOCHI U T.1I.).

- Hantmcanue pedepaToB, MOArOTOBKA JOKIAI0B.

- [ToarotoBka K TeCTUPOBAHUIO.

- [ToaroroBka k 3a4ery.

Iucomennvie pabomer. JIns w3ydeHHs TeM, HE U3JIOKEHHBIX B JEKIHUU, PEKOMEHIIYeTCs
WCIIOJIb30BAaTh OCHOBHYIO W JIOTIOJHUTEILHYIO JIUTEPATypy, a TakKe HCTOYHWKHU, HAHJCHHBIC IMPHU
oMol  UH(GOPMAIMOHHO-CIIPABOYHBIX M TIOMCKOBBIX cHcTeM. JInsg 3akperuieHus Mmarepualia
PEKOMEHJIyeTCsI JIeJIaTh KpaTKue KOHCIIEKTHI 10 TeMe. KauecTBO BBIMTOJTHEHHON pabOThI OIICHUBACTCS B
X0JIe 00CYXIEHUS TOKJIAI0B IO COOTBETCTBYIOIIEH TEME.

Pegepam — dopMa NMUCBMEHHON pabOTHI, KOTOPYIO PEKOMEHIYeTCsS TPUMEHSTh TPU OCBOCHHH
BapHATUBHBIX (MPOMUIBHBIX) JUCIHUILIUH MpodeccuoHanbHOro 1ukia. [lpencrasnser co0oil kpaTkoe
M3JIOKEHHE COJICPIKaHUSl HAay4dHBIX TPYIOB, JIUTEPATyphl 1O ompeneneHHONH Teme. OOvem pedepara
MOXeT jgocturatb 15-20 cTp.; BpeMs, OTBOJUMOE Ha €ro MOATOTOBKY — OT 2 HeJelb J0 MecsIa.
[TonroroBka pedepara TmoOApazymMeBaeT CaMOCTOSTENBPHOE WM3YyYCHHE CTYACHTOM HECKOJIBKUX
JTUTEPATypHBIX HCTOYHHKOB (y4eOHHKOB, MOHOTpaduii, Hay4yHBIX CTaTed U T.[.) MO OMpPEAEIEHHOMN
TeMe, HE paccMaTpuBacMoOl TOJApOOHO Ha JIEKIMH, CHUCTEMATH3aldI0 MaTephalla M KpaTKoe ero
uznoxxkenue. llens Hamucanusi pedepara — MPUBUTUE CTYACHTY HABBIKOB KPAaTKOTO M JTAKOHUYHOTO
MIpPeJICTaBICHHS COOPAaHHBIX MAaTEPHUATIOB M (PAaKTOB B COOTBETCTBUU C TPEOOBAHHSIMHU, MPEAbIBIIEMbIMH
K Hay4HBIM OTYeTaM, 0030paM U CTAThsIM.

Crtpykrypa pedepara BKIIOUALT:

- TutrynsHBIM THUCT.

- Coznepxanue.

- Beenenue, rie kpatko Gpopmynupyetcs mpobiema, 1eiib U 3a1a4u pedepara.

- OcHoBHast 4acTh pabOTHI COCTOWT M3 HECKOJBKUX PA3lENOB, B KOTOPHIX HM3JIAracTcsi CyTh TEMbI
pedepara.

- 3aKIIIOueHHE.

- CIMCOK MCMOb30BAaHHON JINTEPATYPHI.
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[Tpu opopmnennu pedepara cieayeT NpUAEPKUBATHCS TEXHUIECKUX TPeOOBAaHUMN, TPEABABISIEMbIX
K pedeparaM 1 KypcoBbIM paboTam, UMEIOIIUXCS Ha Kadeape.

Kputepuu onienuBanus pedepara:

- OLeHKa «OTJIMYHO» BBICTABJISIETCA B TOM Ciydae, €clid B pedepare MOJHOCThIO PACKpbITa TEMA,
MIPOAHATM3UPOBAHO COBPEMEHHOE COCTOSIHME BOTIPOCA, MaTepHall H3JI0KEH JIOTUYHO, TIOCIIEI0BATENBHO,
npuBeeHo He MeHee 10 JIuTepaTypHBIX MCTOYHMKOB (Cpeau KOTOPBIX INpeodiajaeT JuTepaTypa 3a
nocineaaue S5 yer), pedepar odopmieH B COOTBETCTBUHM C TEXHUYCCKUMHU TPEOOBAHUSIMU,
IPEIbSBIAEMBIMU K TAKOI'O poJia paboTaM.

- OLeHKa «XOpOIIOY» - TeMa PACKpPbITA, MPHUBEICHO JOCTATOYHOE KOJUYECTBO MaTepuana, HO MpH
TOM Marepuan B HEJOCTaTOYHOM CTENeHM NpOaHaJIM3UpPOBaH aBTOpPOM, odopMmieHHEe pedepaTta
COOTBETCTBYET TEXHHUECKUM TPEOOBAHUSM.

- OleHKa «ylOBJIETBOPUTENILHO» - TE€Ma pACKpbITa IOBEPXHOCTHO, MaTepHal HIPUBEICH Kak
npocTass KOHCTaranmusi (akToB, HE MPOAHATU3UPOBAH, B O(MOPMIICHUHM HUMEIOTCA TEXHUYECKHE
HE/I0CTaTKH, CIIUCOK JIUTEPATYPhI COJIEPIKUT MEHEe 5 UCTOUHHUKOB.

- OneHKa «HEYIOBICTBOPUTEIBHO» - TE€Ma HE pAacCKpbITa, CKYIHBIH OO0BEM TNPUBEIACHHBIX
MaTepHaoB.

Yemuoii doxknao — 310 coobmenne B Teuernne 10-15 MuH, B KOTOPOM CTYACHT B JIAKOHHMYHOMH
(bopme 10IKEH U3JI0)KUTh MaTepuall 110 COOTBETCTBYIOLIEH TeMe, IPUIepKUBAACH CIEIYIOLIEro IUlaHa:
BBEJICHUE, OCHOBHAS 4YacCTh, 3aKitoueHue. JloKimaa COmpoBOXKAAETCS MNPE3CHTALUMEH, OTpaKarolleu
OCHOBHBIE IIOJIO)KEHHUS 110 COOTBETCTBYIOIIEH TeMme, BKJIIOYAIOLIeH HarjsjHble MaTepualbl (CXEMBbl,
Tabmupl, Goto u T.71.). [lo OKOHUaHMM TOKIJIaZa CTYIEHTY 33aJaf0T BOIPOCHI, KaK MPENoaBaTeib, TaKk U
CTY/IEHTBI, Ha KOTOPbIE JOKJIQAUUK JOJKEH JaTh UCUEPIIbIBAIOIINE OTBETHI.

Kputepun onieHnBaHMs YCTHOTO JTOKJIAfA:

- OneHka «OTJIMYHO». B /0K1age MOJHOCTBIO pacKpbiTa TeMa, MPOAHATU3UPOBAHO COBPEMEHHOE
COCTOSIHME  BOIIPOCA; CTYJIEHT CBOOOJHO BIAJECET MaTepuajoM, M3JIaraeT ero JIOTHYHO,
MOCJIeIOBATENbHO, JIAKOHUYHO, COOJIIOJasi OCHOBHBIE TMpaBHWJa KyIbTypel peud. Jlokman
COIIPOBOKIAETCS IMpE3eHTalel, KoTopas OTpPakaeT OCHOBHbIE IOJOXEHMS JO0KJIaja, Mpe3eHTalus
COCTaBJIeHa IPAMOTHO ¢ COOIOICHHEM 00IKX TpeOoBaHUM, paBUil MPUGTOBOro 0GOPMIIEHHUS, T0AAYN
rpadMuecKkoro MaTepuaya, HMMEIOTCS CCBUIKM Ha MpHUBEICHHblE (OTO, PUCYHKH, CXEMbl U T.[.,
MPUBOAMTCS CIIMCOK HWCIONB30BaHHON JuTeparypbl. [lpm oOCyKAeHWH [JOKiaga CTYIEHT JaeT
HCUEepIIbIBAIOIINE, ApT'yMEHTUPOBaHHbIE, KOPPEKTHBIE OTBETHI HAa BOIIPOCHI.

- Onenka «xopomio». Tema packpbITa, PUBEACHO AOCTATOYHOE KOJIUYECTBO Marepuaia, HO MpH
3TOM MaTepHuajl B HEJAOCTATOUYHOW CTENEHHM NpOaHAIM3UpPOBaH aBTOpoM. IIpe3eHTarys He B MOJIHOM
CTETIEHH COOTBETCTBYET OOmMM TpeboBaHMsM. OTBETHI CTyJeHTa HE Ha BCE BOIPOCHI SIBISIFOTCS
MCUEPIIBIBAIOIIUMH U aPTyMEHTHPOBAHHBIMU.

- OmeHKa «yIOBIETBOPHUTENBHO». Tema pacKpbhITa HE IOJIHO, MaTepualn MPUBEACH KaK TpocTas
KOHCTaTalus (aKkToB, HE MPOAHATU3UPOBAH, CTYJCHT I[IOKAa3bIBa€T IIOBEPXHOCTHBIE 3HAHUS.
[Ipe3eHTarysi 9acCTHYHO COOTBETCTBYET YCTaHOBJIIEHHBIM TpeOoBaHUSM. [Ipu oOCyXIeHWH IOKiIaga
CTY/IEHT HE BCerjJa JIaeT MpaBUIIbHbIE, HCUEPIBIBAIOIINE OTBETHI Ha 3a/1aBA€MbI€ BOIIPOCHI.

- OueHka «HEeylOBJIETBOPUTENIbHO». TeMa J0KIaaa He pacKpbiTa, CKYAHBIH 00beM MpPUBEIEHHBIX
MaTepHaloB; Mpe3eHTalus OTCyTcTBYeT. [lpu 0OCcyKIeHnn H0KIaa CTyIeHT He JaeT OTBEThI WJIM OHU
HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

4.5. IlpumepHasi TeMaTHKA KyPCOBBIX padoT (IPOeKTOB): HE MIPEyCMOTPEHBI Y4EOHBIM IJIAHOM.

V. YYEBHO-METOAUYECKOE U TH®OPMAIINOHHOE OBECITEYHEHUE
AN CHUITINHBI
a) nepevyeHb JUTEPATYPHI

1. Ewmues B. T. Mukpo6uosnorus : yue6. mis By30s / B. T. Emues, E. H. Mumyctun. — M. :
Hpoda, 2006. — 445 c.
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2. MukpoOuonorus [ dnexrponnslii pecypc] / H. A. bensicoBa. — MuHck : Beimmsiias mkona,
2012. — 443 c. Pexxum noctymna: ObC «AiOykc». — Heorpanud. Joctymn. — ISBN 978-985-
06-2131-3.
3.Herpyco A. 1. Mukpo6uonorust / A. 1. Herpycos, . b. KoroBa. — M. : U3a. ueHtp
«Axagemus», 2006. — 350 c.
4. 9K010TUs MUKPOOPTaHU3MOB : yuel. 11 cTy. By30B. / A. 1. Herpycos, E. A. bonu-
Ocmomnosckast, B. M. I'opnenko u ap.; nox pea. AWM. Herpycosa. — M. : U3gatenbcTBO
«HOpaiit», 2015. — 267 c.
5. 3aBapsun I'. A. BBenenue B mpupoI0BeT4ECKYyI0 MUKpoOuosoruio : Yueb. mocodue / I'.
3aBap3uH, H. H. Konotunosa. — M. : Knwxksbiii 1om «YHuBepcuteT», 2001. — 256 c.
0) 6a3bl JaHHBIX, HHPOPMALNMOHHO-CIIPABOYHbIE H MOMCKOBBIE CHCTEMbI
1. Hayunas Diexrponnas bubanoreka http://www.e-library.ru
2. UNndopmamumonnas cuctema «EamHOe OKHO gocTynma K 00Opa3oBaTeNbHBIM pecypcamy»
(http://window.edu.ru)
3. OBC «IOPAMT». Anpec mocryna: https://www.biblio-online.ru/
4. http://www.fptl.ru/biblioteka/biotehnologiya.html
5. http://mww.medbook.net.ru/010512.shtml
6. Coro3 00pa3oBareIbHBIX CalTOB - EcTecTBEeHHbIE HAYKU
7. http://tusearch.blogspot.com - TTouck 37eKTPOHHBIX KHUT, myOnukaiwmii, 3akoHoB, [OCToB Ha
caiiTax Hay4YHBIX DJIEKTPOHHBIX OMOIMOTEK.
8. Google Scholar —TTouckoBas crcTema 1Mo Hay4HOU JIUTEPATYPE.
9. Science Research Portal - Hay4nas mouckoBasi cuCTeMa, OCYIIECTBIISIOIIAS MTOJTHOTEKCTOBBIH
MOKUCK B JKypHAJIaX MHOTHX KPYIHBIX HAay4HBIX W3JaTeibcTB, Takux Kak Elsevier, Highwire, IEEE,
Nature, Taylor & Francis u ap. Mmier cratbu U JOKYMEHTBHI B OTKPBITBIX HAay4HBIX 0a3zax JaHHBIX:
Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

6.1. YueOHo-1a6opaTtopHoe 000py10BaHue:

AynuTopus Ui MPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIA: 000pyJ0BaHa CHEIMAIU3UPOBAHHOM
(yueOHoi1) MeOenpio Ha 25 MOCaA0YHbIX MECT; TEXHUUYECKMMHU CPEICTBAaMU 00ydeHus: mpoekTtop Epson
EB-X03, nocka MmapkepHas; y4eOHO-HArJAJHBIMH MOCOOUSMH, OOECIEUMBAIOLUIMMH TEeMaTHYECKHUE
WJLTIOCTPAIMH IO JUCUIUIUIMHE: TPE3ESHTAIIUH 110 TeMaM ITPOrpaMMEI.

Aymutopust  Ans TPOBEAEHUS  3aHATUH  MPAKTUYECKOro  TUMA: o0opyaoBaHa
crierMaIn3upoBaHHoN (yueOHo#) Mebenbio Ha 10 mocaiouHBIX MECT; TIOCKON MEJIOBOW; TEXHUYECKUMU
cpeactBamMu oOyueHus: mpoektop BenQ MS521P yueOHO-HArIAIHBIMU TOCOOUSAMU: MPE3CHTALUHN O
TeMaM MpPOrpamMMmBl.

Kommnbrotepubiit  kmacc (yueOHas ayauTopus) i TPYNNOBBIX W MHIUBUAYAJIbHBIX
KOHCYJIbTAIIMi, TEKYIIEro KOHTPOJS W MPOMEKYTOYHOH aTTeCTaIlH, OpPTaHU3allMd CaMOCTOSTEIHFHON
paboThl: ayauTopusi 000pyI0BaHa CHEIMATN3UPOBAHHOM (yueOHOIT) Mebenbio Ha 20 MocaJoYHbIX MECT,
JIOCKOM MEJIOBOM; 000py/I0BaHa TEXHUYECKUMH CPEJICTBAMU 00yUYeHHUS: CHCTeMHBIN 010Kk PentiumG850),
Mouutop BenQ G252HDA-1 mit.; cucremuslii 610k Athlon 2 X2 250, monutop BenQ G252HDA — 8
mt.; cucteMHbii 010k PentiumD 3.0GHz, monutop Samsung 740N — 3 mit.; moro6mok IRU T2105P — 2
mT.; cucteMHbIi 6510k Pentium G3250, monutop BenQG955 — 1 mit.; cucremusrii 6ok Pentium G3250,
Mouutop BenQ GL2250 — 1 wrT.; cucremusiii 610k Pentium G3250, monutop Samsung T200 HD — 1
mT.; cucteMHbIi 6s10k Pentium G3250, monutop Samsung TI90N — 1 mT.; cucremusiit 610k Pentium
G3250, monutop Samsung 740N — 1 mt.; mpoektop BenQ MX503; sxpan ScreenVtdiaEcot. C
HEOTpaHMYEHHBIM JOCTYHOM K ceTd UHTepHer u oOecrneyeHHeM JOCTyHna B DJIEKTPOHHYIO
WH(pOpPMaAITMOHHO-00PA30BATENHHYIO CPEly OPTaHU3AIIUH.

[Tomemienue ans XpaHeHHS M NMPO(PUIAKTUYECKOTO OOCITYKMBAaHUS y4e€OHOTO OOOPYIOBaHUS:
ayIuTopus 00OpyaOBaHa CICNHATM3UPOBAHHONW MEOENbi0 Ha 3 MOCaJOYHBIX MecTa; HOyTOyK Lenovo
11580, mpoexktop BenQ MSS521P.



21

6.2. [IporpamMHoe obecrieyeHnme:
Kaspersky Endpoint Security aus 6usaeca - Ctanmaptaeiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecr Plus 4.0 (Ha 75 ogqHOBpeMeHHBIX ToAKIIOYeHUI) 1 Mactep-komiuiektT (ACT-Maker u ACT-
Converter).

6.3. Texunuyeckue U 3J1eKTPOHHbIE CPEJACTBA:
[Tpe3eHTanuu o BceM TeMaMm Kypca.

Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

Jnsa ocBoeHust nucuuiuinHbl «buocdepHas MHKpPOOHOJIOTHs» MPUMEHSIOTCS CIEIYIOINe
o0pa3oBaTesbHble TEXHOIOTUU:

- Unpopmayuonnas nexyus. JIeKuus — 370 CKaTOE M3JIOKEHHE OCHOBHBIX HAYYHBIX (aKTOB,
4TO sIBJIIETCS 0a30M 11 aHaJIM3a pacCyKI€HHUH, OLIEHOK.

- Jlexyus-euszyanuzayus. YUUT CTYAEHTOB IpeoOpa3oBbIBaTh YCTHYIO M IHUCBMEHHYIO
MHGOPMALIHIO B BU3YaTIbHYIO (hOpMY, UTO (POPMHUPYET Yy HUX NPOPECCHOHATBHOE MBIIIJICHUE 33 CUeT
CUCTEMAaTH3allud U BblAEIEHUS HauOojiee 3HAUYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB COJIEpKaHUS
oOyuyeHus. 3afaya IpernoAaBaTelis UCIONb30BaTh Takue (OpPMbI HAIJISATHOCTH, KOTOPbIE Ha TOJBKO
JOTONHSIOT CIOBECHYIO HMH(OpPMAIMIO, HO U CaMHU SBISIOTCS HOCHUTEISIMH — HMH(OpMAIMH (CXEMBI,
PUCYHKH, ClaiJbpl-Ipe3eHTaluy, U T.1.). JIeKinuu Jydmie BCero MCIoJIb30BaThb HA 3Tale BBEICHUS
CTYZCHTOB B HOBBIN pa3zell, TEMY AUCLUILINHBIL.

- Ilpobnemnasa nexyusi. B oTimume OT cojaepkaHus MH(MOPMAIMOHHOW JIEKIUH, KOTOpOe
IIpeIaraeTcs MpenojaBaTesIeM B BUJIE U3BECTHOIO, MOJIEXKAILErO JIMIIb 3aIIOMUHAHUIO MaTepualla, Ha
MpoOJIEMHON JIEKIIMM HOBOE 3HAHHME BBOJAMUTCA KaK HEW3BECTHOE Juisl oOyuaromuxcs. [IpoOiemHas
JIEKIMsI HAUMHAETCA C BOIPOCOB, ¢ MOCTAHOBKU MPOOJIEMbI, KOTOPYIO B XOJ€ H3JIOXKEHHS MaTepHuaja
He00X0IMMO pemnTh. JIEKIHs CTpOUTCS TaKUM 00pa3oM, YTO MO3HAHUS 00y4daroIerocs NpuOIMKa0TCs
K ITOMCKOBOM, UCCIIEI0BATENBCKON JeSITEIbHOCTH. 3€Ch YyUacCTBYIOT MBIIUIEHHE OOYy4aromerocs u ero
JUYHOCTHOE OTHOILEHHE K YCBaMBaeMOMY MaTepualy.

- Jlexyus-6eceoa. IlpenrnonaraeT HEMOCPEICTBEHHBI KOHTAKT MpernojaBarens ¢ ayJuTopueil.
[IpenmyriecTBO JieKIIMU-0€Celbl COCTOUT B TOM, YTO OHA MO3BOJISIET MPHUBJIEKATh BHUMAHUE CTYJIEHTOB
K Haubojee BaXHBIM BOIIPOCAM TEMBI, OIpPENENATh COJAEp)KAaHHME M TEeMIl M3JI0KEHHUS YueOHOro
MaTepuaia ¢ yueToM 0COOEHHOCTEN CTYJEHTOB.

- IIpakmuueckue 3ausamusi — 3TO 3aHATUE, NTPOBOJUMOE IOJl PYKOBOJICTBOM IPENOJABATENS B
yueOHOM ayJUTOpPHH, HANpaBICHHOE Ha YriyOJeHHe Hay4YHO-TEOPETHYECKUX 3HAHUW U OBJaJIeHue
OIpeJIeIECHHBIMU METO/aMHU CaMOCTOSITENIbHOW paloThl, KOTOpoe (OpMHUPYET MPAKTUYECKHE YMEHHS.
Opnnoit u3 GopM MpaKTUUECKUX 3aHATUH B By3€ ABIISIETCS CEMUHAp.

- Cemunap-uccireoosanue. TeXHOIOTHS MPOBEACHUS TAKOTO CEMHHApa MOXET ObITh pa3IMYHOM,
B 3aBUCHUMOCTU OT TOT0, KaKOH METO]l 3aJI0KE€H B €ro ocHoBy. B pamkax nucrumunbl «buochepnas
MHUKPOOHOJIOTHS» MPOBOJUTCS CEMHUHAP C MOJTOTOBKOM M 3acCiylIMBaHUEM pedepaToB MO aKTyalIbHBIM
npoGsieMaM TEOPUH U NMPAKTUKU U MOCIEAYIOUUM UX 00CYKICHUEM.

- Konnoxeuymur — BUA y4eOHOTO 3aHATHUS, NPOBOJMMOIO C IEJNbIO MPOBEPKU U OIICHUBAHUS
3HaHUW yuamuxcsa. KolmokBuyM MOXET MNpoBOIUTHCS B (opMe HWHIUBUAYAIbHONH Oece/bl
IpernoiaBaTelisi CO CTYACHTOM WJIM KaK MaccoOBbIi ompoc. B xoze rpynmnoBoro o6cyXIeHUs CTYICHTHI
ydarcs BBICKa3blBaTh CBOIO TOYKY 3PEHHS IO OINpEACIEHHOMY BOMNPOCY, 3alllMIIaTh CBOE MHEHUE,
IIPUMEHSISI 3HaHUS, NTOJIYYEHHBIE Ha 3aHATHUSX 10 IpeaIMeTy. B Xolle KOJUIOKBHMyMa TakKe MPOBEPSIOTCA
pedepatsl, Jpyrue NUCbMEHHbIE pabOThI CTYIEHTOB, IPOBOAMUTCS 3aCyIIMBAaHUE JJOKJIA/I0B.

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

- Jucmanyuonnvie obpasoeamenvrvle mexnono2uu. 11oa AMCTaHIMOHHBIMU 00pa30BaTEIbHBIMU
TEXHOJIOTUSIMH ~ TIOHUMAIOTCS  00pa3oBaTeNbHBIE TEXHOJOTHH, peaju3yeMble B OCHOBHOM C
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IpUMEHEHHEM HMH()OPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHBIX ceTeld. [IpM OCBOGHHM JUCHMIUIMHBI
«buocdepHast MUKpOOHOIOTHS» HCIIOIB3YIOTCS CIICTYIONINE TEXHOJIOTHH:

. KelicoBasg TeXHONOoTuss — (¢opmMa JUCTAHIMOHHOTO OOYYeHHUs, OCHOBAHHAas Ha
NPEJOCTaBICHUN  OOyJaromuMcs  WHGOPMAIIMOHHBIX ~ 00pa3oBaTelbHBIX  PECYpPCOB B BHUJIE
CTELUAIN3UPOBAHHBIX HA0OPOB y4eOHO-METOAMUYECKUX KOMIUIEKCOB C HCIIOJIB30BAHHEM DPA3IUYHBIX
BHJIOB HOCHUTENCH HH(pOpManuu (KEHCoB);

. MHTEPHET-TEXHOJIOTHS — CIIOCO0 TUCTAaHIIMOHHOW Iepeaadyd MHPOpPMalnuu, OCHOBAHHBIN
Ha WCIOJB30BAHUU TJIO0AJTBHBIX W JIOKAJIBHBIX KOMIIBIOTEPHBIX CETEeW Il OOECIeUYEeHHUs JOCTyIa
o0yJaromuxcs K THPOPMALMOHHBIM 00pa30BaTeIbHBIM pecypcaM U it (GOpMUPOBAHUS COBOKYITHOCTH
METOAMYECKUX, OPTaHU3alMOHHBIX, TEXHUYECKUX U MPOTPAMMHBIX CPEJICTB pealln3allii U YIPaBJICHUS
y4eOHBIM MPOIECCOM HE3aBUCHMO OT MECTa HaxOXAEHUs ero cyobekroB. lcnomp3yercs
OopasoBarenbubiii mopran UI'Y - educa.isu.ru.

Vill. OHEHOYHBIE MATEPHUAJIBI U151 TEKYIIEI'O KOHTPOJIS U
IMPOMEXXYTOYHOM ATTECTALIUA

Ouyenounvie mamepuanvt 011 6X00H020 KOHMPONA

B kadecTBe OIICHOYHBIX CPEACTB JJIs BXOJHOTO KOHTPOJIA OIICHKH YPOBHS 3HAHUU CTYACHTOB
ucnoib3yeTcst codeceqoBanue. B mporecce cobeceoBaHNs OLIEHUBACTCS YPOBEHb BJaJIeHHs 0a30BBIMU
3HAHUSAMH, YMEHHUSMHU, HaBbIKAMH, HEOOXOJMMBIMH [UIsi Hayaia oOOydYeHUs [0 JUCHUIUIMHE
«bruocdepHasi MUKpOOHOJIOTHSI», ONpPEAEseTCS CTENeHb BIaJIeHUs] HOBBIM MaTE€pPHalIoOM JI0 HaJaja ero
W3YYCHHUS.

Ouyenounvie mamepuanvt meKyuwie2o KoHmpoasa gopmupywomcea ¢ coomeemcmeuu ¢ JIHA
YHUgepcumema

B pamkax aucuumuimebl «buocdepHas MHKpOOHOJIOTHS» HCIONB3YIOTCS cienyroume (HopMbl

TCKYIIIETO KOHTPOJIA:

- YCTHBIH OIIpOC;

- MIChbMEHHAas paboTa;

- KOJUIOKBUYM;

- pedepar;

- JIOKJIaJ;

- KOHTPOJIb CAMOCTOSITEITLHON paOOTHI.

CDOHI[ OLICHOYHBIX CPECACTB BKJIKOYACT:

- TEMaTUKa U MaTepuabl 3aJJaHuil,

- TEMATHKa U BOIIPOCHI K KOJUIOKBHUYMaM,

- IepevYeHb TeM pedepaToB/JOKIIAI0B,

- BOIIPOCHI J1s camocTosATenbHoro nzydenus (CPC)
- BOIPOCHI U OMJIETHI JIJIs 9K3aMEHa,

- KPUTEPHUH OLIEHKH 3HAHUU CTYJICHTOB.

Haznauenue O1leHOUHBIX CPE/ICTB: BBIABUTH chopmMupoBanHOCTh KomrneTeHuuit [1K-1 u TTK-3.

Tembl pedepaTos
Poinb MUKpOOpraHn3mMoB B ((OPMUPOBAHUU THIAPOCHEPHI.
BomgoeM kak Mozienb DKOCUCTEMBI.
[TapHUKOBBIN YPPEKT U MEKPOOPTaHU3MBI.
Ponbs Mukpooprann3MoB B OPMHUPOBAHNH KHCIOPOTHON aTMOC(EPHI.
I'ymatsl kak cyOcTpaTsl MUKPOOHOTO MEeTaboIn3Ma.
Bo3HMKHOBEHNE 9yKapUOTHBIX MUKPOOPTaHU3MOB.
BepxoBble 00510Ta — aBTOHOMHBIE PETTUKTOBBIE OMOIIEHO3BI.

NookrwbdPE
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Kpyrosopot yriepoaa. Ponb MUKpOOpraHu3MoB.
9. Kpyrosopot a3zora. Pois MUKpOOPraHU3MOB.
10. Kpyrosopot cepsl. Poias MUKpOOpraHU3MOB.
11. Kpyrosoport xene3a. Poiab MUKpOOpraHiU3MOB.
12. Kpyrosoport ¢ocdopa. Pors MUKpOOpraHH3MOB.
13. 3ammura pedeparoB (qoKIaa + Mpe3eHTAIMs) IO TeMaM, YKa3aHHbIM B Tadsuie 4.2.

BOHpOCbI AJIA MOATOTOBKH K KOJUIOKBHUYMaM

Tema 1. buocghepa u muxkpoopzanuszmot
Ob6nactb 6uochepuoit MUKpoOHoaorur. OCHOBHBIC TTOHSITHSI.
Okocucrema. ['eorpaduueckas cpena.
Cucrema Ouoreoxummuueckux HuKIoB. Llukn opranuueckoro yriaepoaa. ConpsikeHHE LHMKIOB
AJIEMEHTOB C LIUKJIOM OPTaHUYEeCKOTOo yriaepoaa.
Kpyrosopor yrnepona. Pons MUKpOOpraHu3MoB.
KpyroBopot azota. Poib MUKpOOpPraHU3MOB.
KpyroBopot cepsl. Pois MUKpOOpraHH3MOB.
KpyroBopor xene3a. Ponb MUKpOOpPraHU3MOB.
JlangmadT. ['mobGanbHas TUPKYISIUS U JTaH A THL
Ponb npokapruoTHOTO MUpa B CTAHOBIEHUU OUOC(EPHI.
Bbuonornveckas nepuoausanys. AuBepcuduranus IpoKapuoT BO BpEMs MaJeonpoTepO30si.
Bo3HHMKHOBEHHE 3YKapHOTHBIX MUKpPOOPTaHuW3MOB. [lepexos K MUPY TKaHEBBIX OPraHU3MOB —
(hanepo3oio.
3amuTa pedeparoB (I0KIaa + Mpe3eHTalus) [0 TeMaM, yKa3aHHbIM B Tabnuiie 4.2.

Tema 2. Buopaznoobpazue MuKpoopzanuimos
Knaccudukanus. buonornyeckas cucremaTuka.
Ou3NoNIOTUYEeCKHe TPYIITBEI MUKPOOPTaHU3MOB.
Tunsl nuTaHUs.
DK0(pU3MOTOTUYECKHE TPYIIIL.
Temneparypa. I[lcuxpoduisl, Me30puIIbI, TEpMO(UIIBI, TUTIEPTEPMO(PUITBL.
Kucnornocts u menounocts. HeliTpoduisl, aruaoduisl, ankanoduis.
OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE YCIOBHUS W OTHOIIEHHE K KHUCIoponay. Tokcuuyeckue
3¢ PEeKTH MOJIEKYIISIPHOTO KUCIOPO/Aa U €T0 MPOU3BOTHBIX
Conenoctb. I'anopunsl. Ocmodunsl I[Ipucnocobienne k HeOIAronpUSATHBIM BO3IEHCTBUSAM.
3anTHBIE MEXaHU3MBI KIIETOK IPOKAPHOT.
®du3Hnonoruyeckre rpymnibsl MUKPOOPraHU3MOB 110 MECTOOOUTAHHUIO.
['pynmupoBaHre MUKpOOPTaHU3MOB TI0 UCIOJB3yeMbIM cyOcTparaM. KoHmeHTpanus cyocTparta.
I'a3bl. TBepaas dasa.
OyHKIIMOHAIBHOE Pa3HOO0pa3re MUKPOOPTaHU3MOB.
3amuTa pedepatoB (IoKIa] + Mpe3eHTAIMs) 10 TeMaM, YKa3aHHBIM B Ta0nuiie 4.2.

Tema 3. Muxkpoonoe cooouiecmeo
Tpoduueckas cTpykTypa MUKpOOHOTO COOOIIECTBA.
Kooneparus u KOHKypeHIIS B MUKPOOHOM COOOIIECTBE.
DHepreTrka cooduiecTBa. MeXBHIOBOH  MEPEHOC IEKTPOHA.
B3anmooTHomeHus mexnay mukpoopranusmamu. Konkypenuwsi, r-crpareru, K-crparerm, L-
cTpaTterd. AHTaroHU3M, aMEHCAIN3M; MEXaHU3Mbl YTHETCHHS KOHKYpeHTOB. CuMOuMOTHYECKHE
B3aMMOJICHCTBHSI MHKPOOPTaHU3MOB: KOHCOPHHUYMBI (OHOIUIEHKH), METabHO3, CHHTPO(QUSI.
[TapazutusM. XUIHUYECTBO.
C-2 nyTh U aleToreHes.
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DKOJIOTMYECKUE HUIIIH.

dusnueckas opraHu3anus cooOnecTsa.

Me:XBHUI0BO# TpaHCTIOPT B cooOIecTBe. [ pagrieHTHl i TPAHCTIOPT B COOOIIECTBE.
Koimonanas cpena oOuTaHuss MUKPOOPTaHU3MOB.

3amuTa pedeparoB (okIa + MpEe3eHTAIMs) 0 TeMaM, YKa3aHHBIM B Ta0wiie 4.2.

Tema 4. l{uano-oaxkmepuanvnvle mamol
[{nano-0akTepranbHbIe MaThl Kak MOPGOIOTHYECKH 0(hOPMIIEHHOE aBTOHOMHOE COOOIIECTBO.
MakpocTpyKTypa IuaHo-06akTepraibHbIX MaTOB. POTOTPOGdHBIN CIIOH.
buocrabunuzanus ocaakos.
lanoduneHeIit MaT. ["anoduinbHBIE MUKPOOPTaHU3MBI.
AnkanoduiasHOE COOOIIECTBO COAOBEIX 03€p.
TepmoduibHBIN MaT.
Mart cynbypeTsl U1 THOOHOC.
3amuTa T0KIa/10B (Mpe3eHTaIus) 0 TeMaM, yKa3aHHbIM B Tabnuie 4.2.

Tema 5. Ammocehepa u 6axkmepuu
ATMmocdepa kak cpesa 00UTaHNs MUKPOOPTaHU3MOB. M OUOTA.
ITapHuKOBBIN Y3PPEKT U MUKPOOPTaHU3MBI.
Poine MuUKpOOpTaHN3MOB B (HOPMUPOBAHUH KHUCIOPOIHON aTMOC(EPHI.
Jbixanue opranoTpogoB. OKUCIUTENbHBIN OaKTepUanbHbIi GUIbLTP.
Jleryune coeMHEHMS a30Ta.
Bonoponnsie 6akTepuu.
KapOoxcunobakrepuu.
Jleryune yriaeBoopoabl U OaKTepUaIbHbBIN QUIBTP.
MHUKpOoOpraHu3Msbl Kak a’3po30JbHOE 3arpsi3HEHHE aTMOC(EpBI.
CaHuTapHO-MHKPOOHOIOTHIECKOE UCCIIETOBAHIE BO3IYyXa.
DBOJIIOLIUSA COCTaBa aTMOC(EpBI.
3amuTa pedepartoB (JTokIa + MpEe3eHTAIMs) 0 TeMaM, YKa3aHHBIM B Ta0umiie 4.2.

Tema 6. Muxkpoobuonozusn 600HbIX Cped 0OuUmManus
Bonoembl u ruaposormueckuil nuki. Bomoem kak Mozenbs skocuctemsl. Kiaccuduxanms
BO10eMOB. DU3UKO-XUMHUYECKHE CBOMCTBA BOJHOU MAacCCHI.
JIumHonorusi. MUKpoOHOJIOrMUECKHE MPOLIECCHl U SKOJIOTHYECKHE HUIIM B BOAHBIX SKOCHCTEMAx
Ha [IpuMepe 03ep.
DKoJ0THus BOJHBIX MUKPOOPraHu3MoB. bakrepuoriankToH. Kpyrosopor yriaepoaa.
[{mkn )xene3a B KOHTHHEHTAJIBHBIX BOJIOEMAX.
Bonoroku u Boponons3zoBanue. [log3eMHbIe BOABL.
OxkeaHn. 30HAJIBHOCTh OKeaHa. OUTOIUIAHKTOH M ITEPBUYHAS MPOAYKIMS. PereHepainoHHbIN UK
a30Ta B OKEaHe.
Hectpykuus. JloHHbIe ocagki. MUKpOOPraHU3Mbl MIIOBBIX OTJIOKEHUN.
3amura pedeparoB (IOKIA + Mpe3eHTalMs) 10 TeMaM, YKa3aHHbIM B Taduuue 4.2.

Tema 7. Amcpubuanvuvie nanouwiagpmot, IKOMoOHubL U 2eoxumuyeckue dapvepovl
Cpena oOuTaHusi MUKPOOHBIX COOOIIIECTB.
Murparusi 21eMEHTOB.
DKOTOH U TEOXUMUYECKHI Oapbep.
AM¢pubHnanbHble TaHAmadThL.
Cenumenrtorenes. Ocaaku U 3aXOpPOHEHHUE YIIIEpO/a.
Keporen.
Hedremarepunckue moposl.
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Bonora. BepxoBble 60710Ta — aBTOHOMHBIE PETHKTOBBIE OMOIICHO3BI.
3amuTa pedepatoB (H0KIa] + Mpe3eHTaIus) 10 TeMaM, YKa3aHHbIM B Ta0nuiie 4.2.

Tema 8. Muxkpooduonozusa nouewl
[TouBa kak cpena obutanus MUKpoopranu3moB. [louBa kak Tpexdasznas cucrema. TBepaas dasza
MOYBBI. Are3ust ¥ pa3BUTHE MUKPOOPTaHM3MOB Ha MOBEPXHOCTU MOYBEHHBIX YacTUll. JKuakas
¢a3za moussl. ['a3oBas ¢paza noussl. Pacnpenenenue MUKpOOPTraHU3MOB B TIOYBE.
[IpuHIKMIT MHKPO30HAIBHOCTH MOYBBL. MukpoOublii myn. Ilyn wmeraGomurtoB. [IpuHium
nyOnmupoBaHus PU3NOIOT0-OMOXUMHUYECKUX MPOIIECCOB B TIOYBE.
Ponp MukpoopraHm3MoB B Ipoleccax I[MO4YBooOpazoBaHus. Jlerpaganusi OpraHMYECKOTo
BELIECTBAa B I04YBE. Pa3iiokeHHE pacTUTENbHBIX OCTATKOB, LIEJUIKOJIO03bI, JUTHUHA. Pa3noxkeHue
JPEBECUHBI KCHIO(haramu.
I'ymyc. AnaspoOHOe pasnokeHue (HeHOTBHBIX coeAnHeHu. ['ymMaThl kak cyOcTpaThl MUKPOOHOTO
MeTabonu3ma.
OpranoMuHepagbHbIe COCIMHEHHS B ToYBe. MUHEpanbHBIN cocTaB mouBbl. Kopa BhIBETpUBaHUS.
[Taneonoyssl.
ABTOXTOHHAs ¥ 3MMOT€HHasi MUKPO(JI0pa MOYBBHI.
3amuTa pedeparoB (I0KIaa + Mpe3eHTalus) [0 TeMaM, yKa3aHHbIM B Tabnuie 4.2.

Ouenormbte mamepuaiivl o1 IIPOMBJK‘yquHOﬁ ammecmauuu 6 d)opme 3auyema.

dopma NpoMeKyTOUHOU arrecTauuu - 3a4eT. OC 3TOro Tuma JoJKHbI BBISBIISATh CTEIIEHb OCBOCHHS
TEOPETHYECKUX 3HAHMU Kak 0a3zy g (opMUpOBaHUS  KOMIIETCHIIMM, YMEHUS HX MPUMEHSTH B
CUTYyallusiX, MOJCIUPYIOMUX MPOPECCHOHANBHYIO NeATEIBHOCTh, a TakXke CHOPMUPOBAHHOCTH
xommerennuu [1K-1, u I1-3, 3asBinenusix B 1. 1.

PoNbdPE
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IIpuMepHBIH CIIUCOK BONPOCOB K 3a4eTy
Cuctema 6MOreOXUMHUECKUX IIUKIIOB.
[k opraHu4ecKoro yrieposa.
ConpsikeHne IUKIIOB 3JIEMEHTOB C LIMKJIOM OPraHU4eCcKOro yriepo/a.
Pone MHKpOOpraHM3MOB B OHOTEOIEHOTHYECKOM OOMEHE BEIIECTB: Y4acTHE B KPYrOBOpPOTE
yriaepoa, a3oTa, cepbl, Gpochopa, xenesa.
®u3HONIOTUYECKHE TPYIITBI MUKPOOPTaHU3MOB.
Tunsl nuTaHUs.
OKo(pU3NONIOTHUECKUEe Tpynmnbl B cooOmiectBe. llepBuuHbie TpOAYIEHTHL. JlecTpyKTOpHI.
I'uaponutuky u auccuntpodsl. IlepBudHble U BTOPUYHBIE aHADPOOHI.
[TpucnocobaeHre MEKPOOPTaHU3MOB K HEOJIArOMPUSATHBIM BO3JICHCTBUSIM.
®du3HnonoruyecKre rpymnibsl MUKPOOPTraHU3MOB 110 MECTOOOUTAHHUIO.
['pynmupoBaHre MUKPOOPTaHU3MOB I10 HCIIOTIB3YEMBIM CyOCTpaTaM.
KonneHTpanus nuTaTeabHbIX BEIIECTB U MUKPOOpraHu3Mbl. Konmuotpodsl u 01UroTpodsl.
OyHKIIMOHAIBHOE Pa3HOO00pa3re MUKPOOPTaHU3MOB.
Tpoduueckas ctpykTypa coobuiectBa. Kooneparus 1 KOHKypeHIIHs B COOOIIECTBE.
Cunrpodus.
DKOJIOTUYECKHE HUILH.
dwusnueckas opraHu3anus cooOnecTsa.
I'pasveHTHl ¥ TPAHCHOPT B COOOIIECTRE.
Komnnonanas cpena oOutaHuss MUKPOOPTaHU3MOB.
[{uano-0akTepuanbHble MaThl KaK MOP(OIOrHYecKd 0(OPMIIEHHOE aBTOHOMHOE COOOIIECTBO.
lanoduneueiit MaT. ['anoguiabHBIE MUKPOOPTAHU3MBI.
AnxanopuibHOE COOOIIECTBO COIOBBIX 03€P.
[TapaukoBBIN ) PEKT 1 MUKPOOPTAaHU3MBI.
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Poinb MUKpoOpraHn3MoB B ((OPMUPOBAHUH KHUCIOPOIHON aTMOC(EPHI.

Kap6okcunobakrepun.

Jleryuue yriaeBoJopo/sl M OaKTepuanbHbIi (GUIbTP.

MuKpoOpraHu3Msl Kak a3po30JIbHOE 3arpsi3HEHHE aTMOC(EpBI.

DKOJIOTHS BOJHBIX MUKPOOPTaHU3MOB.

[{uko xene3a B KOHTUHEHTAIBHBIX BOJOEMaX.

PerenepanmoHHBIN LUK a30Ta B OKECAHE.

Cpena obutanuss MUKPOOHBIX COOOIIECTB.

CeaumenTorenes. Ocaku U 3aXOpOHEHHE yIIIepoJa.

XapakTepucTUKa BOJOEMOB Kak cpelpl OOUTaHHA MHUKpoopraHuzMoB.  CrpaTuduxanus
BO/10eMOB. MUKpOOHBIE COOOIECTBA SNMIMMHHOHA, THITOJIMMHUOHA, UIOBBIX OTJIOKEHHH.
OBTpuduKanus BogoeMoB. CaMoOYMIIEHHE BOAOEMOB. 30HBI CAaPOOHOCTH M MHIUKATOPHBIE
MHUKPOOPTaHU3MBI.

Oxeanbl Kak cpefa 0OMTaHUS MUKPOOPTaHU3MOB.

MukpoOHbIe co00IIeCTBa THAPOTEPMATBLHBIX BEHTOB.

Muxkpodiiopa JOHHBIX OTIOKEHUN TITYOOKOBOJHBIX YacTel OKeaHa.

ITouBa kak cpena oOWUTaHMsSI MHUKpOOpraHu3MoB. TBepaas ¢asza HouBbl. AAre3us MOYBEHHBIX
MukpoopranusmoB. JKuakas ¢aza mnouBel. ['a3oBas ¢dasza rmousbl. Pacmpenenenue
MHUKPOOPIaHU3MOB B I1ouBe. [IpMHIIUIT MUKPO30HAIBHOCTH.

Jlerpananusi OpraHMueCcKOro BEIIECTBA B ITOYBE.

I'ymaTsl kak cyOcTpaThl MUKpOOHOTO MeTaboIU3Ma.

Ponb npokapruoTHOro Mupa B CTAaHOBJIEHUU OHOCHEPHI.

Bo3HUKHOBEHHE HYKAPUOTHBIX MUKPOOPIaHU3MOB.

MukpoOGHOE COOOIIECTBO KakK IEI0CTHOCTh. TepMoanHaMuyeckue TpeOOBaHMs K COOOIIECTBY U
OT/IeNIbHBIM OpraHU3MaM B HEM.

I'maporeHotpoHble U aneToTpodHble MHUKPOOPTaHU3MBL. AHa’pOOHOE OKHCIEHHE JIETY4HX
KHUPHBIX KMCJIOT: MPSAMOE OKHCIICHHUE U Pa3JI0KEeHUE CUHTPOPHBIMI MUKPOOPTaHU3MaMHU.
Konkypennus 3a cyocTpar U nMpaBuiIo KOHKYPEHTHOTO BhITecHeHHs. JKn3HeHHbIe cTpaTeruu. K-
cTparerH, r-crpareru, L-ctpateru. KoHKypeHIIHsS MeX Ty TpyINIiaMi B COOOIIECTBE.

AHTHOMO3 ¥ IPOXYKIHS (PU3HOIOTUIECKH aKTHBHBIX BEIIECTB.

CuMOHOTHYECKHE B3aMMOOTHOIIICHHS MEXTy MUKPOOPTaHU3MaMH.

PazButue coobiecTBa OT KOJIOHU3AMHU 10 KiuMakca. Cykieccus.

MeTtaHoreHHOe COOOIIECTBO.

CynbsuaorenHoe coooOIecTBo.

AHOKcUTeHHOE (POTOTPOPHOE COOOIIECTRO.

AspobHOE CO00IIECTBO.

Ponb MukpoopranusmoB B GopMHpPOBaHUH aTMOCHEPHI.

Heixanne mouBbl u mponaykius CO,. Tazorenepupyromniye aHa’poOHBIE COOOIIECTBA.
OKHCIUTENBHBIN OaKTepUaTbHBIN QUITHTP.

ATmocpepa Kak cpeaa oouTaHusi MUKpoopranu3mMoB. CriocoObl onaganus MUKPOOPTaHU3MOB B
BO3AyX. Mukpodaopa Bo3ayxa. Mukpogiopa Bo3Iyxa 3aKpBITBIX MOMeUIeHUH. MUKPOOHBI
a’po30Jb.
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55. MukpoOHBIi Imys1. ABTOXTOHHAS ¥ 3UMOTeHHasi MUKpodopa mouBsl. [Ty MeTaboimMToB B moyBe.
Poitb MUKpOOpPTraHM3MOB B TIpoIieccax MOYBOOOPA30BAHHSI.

Pa3patorumk:

A

%, -~ pouenr T. ®. Kazapunosa
(moamuck)
[Tporpamma coctaBiena B coorBerctBuu ¢ TpeboBanmsivu PI'OC BO no nanpasnenuto 06.04.01
«buonorusy, npoduito noaroroBku «MHUKpPOOHOJIOTUS U BUPYCOIOTHSI.

[Tporpamma paccMoTpeHa Ha 3aceilaHuu Kadeapbl MUKPOOHOJIOTHI

«23» anpens 2024 r.

[TpoTtokos Ne 8 3aB. xadeapoii [Vieszry O, . Baramna

Hacmoswasa npoepamma, He moocem Ovlmb 60cnpousgedeHa Hu 8 Kakou gopme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadomyuxa npoepammol



