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l. Hean 1 32124 TUCHUTLTHHBI

Heas: M3yueHue poinu MUKPOOPraHU3MOB B (hopMupoBaHum OHochepbl U KPYyroBOpoTe
BEILIECTB B PUPOJIE.
3amaun:
- MW3yuenne ¢QyHKIMH MHKPOOPraHM3MOB B IOYBOOOpA30BATENBHOM IIPOLECCE,
¢dopmupoBanuu ruapochepsl, aTMochepsl.
- Kpyrosopot a3ora, yriaepona, ¢ochopa, cepsl, KUCIOPOAa, Kele3a, MapraHia u
JPYTUX SJIEMEHTOB B IPUPO/IE.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
2.1. VYwuebnas pguctummimHa bl1.B.JIB.1.2 «Mukpoopranu3mMbpl B TI'€OXUMHUYECKHX
KPYrOBOPOTax» OTHOCHTCS K 3JICKTHBHBIM JHMCIUIUIMHAM, YacTd, (GOPMUPYEMON y4aCTHUKAMU
00pa3oBaTeNbHBIX OTHOIICHHI
2.2. Il w3ydeHHs] JAHHOW YYeOHOW TUCIUIUIMHBI HEOOXOJWMBI 3HAHUS, YMCHHS H
HaBBIKH, (OpMHUpYyeMble NPEIIICCTBYIONIMMU TUCHHMILIHHAMU: «Dunocodckre KOHIEHIHA
€CTeCTBO3HAHUS», «HacTHas MHUKPOOHOJIOTHS M CHCTEMaTHKa MHUKPOOPTaHU3MOBY, «MeTobl

MOJIEKYJISIPHO-OMOIOrMYECKUX Hcciel0BaHu», «bruochepHas MUKpOOHOIOTUS».
2.3. Ilepedyenp mocneayOmMUX y4eOHBIX AUCIUILINH, UII KOTOPBIX HEOOXOIMMBI 3HAHHMS,

YMEHUS U
OuocoIraIbHbBIE

HAaBBIKH,
CHCTEMEIY,

dbopMupyemsbie

OKpY’Karolllen cpeabl», BoinoiHenue BKP.

JaHHOW  y4eOHON  JUCIUILTUHOM:
«CaHuTapHO-MUKpPOOHOIOrHYeCcKas

«MuKpoOHbIE

OLIEHKA 00BEKTOB

TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUA JTUCHUIIJIMHBI

[Ipomiecc OCBOEGHHWs AWUCIUIUIMHBI HampaBlieH Ha (OpMUpOBaHHE KOMIIETEHIIMA B
coorBerctBUM ¢ ®PI'OC BO u OIl BO mno nanHomy HampasieHuto noxarorosku 06.04.01
«buonorusy», npopmis «MUKPOOHOIOTHS U BUPYCOIOTHSY:

I1IK-1: CnocobeH uCHoab30BaTh TEOPETHYECKHE 3HAHUS B OOJACTH MHUKPOOHOJIOTHM U
BUPYCOJIOTHH ¥ METOJIOJIOTHYECKUE TTOXO/bI U MPO(PECCHOHATBHBIX PEIICHUH 3a1a4.

Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘lel-ll/lﬂ no TMCHMUIIJIMHE, COOTHECCHHBIX C
HHIAXKATOPpAaMH JOCTHKCHUS KOMIIeTEeHII it

Komnerennus HNuauxkaropsl Pe3yabTaTsl 00yueHus
KOMIIeTeHI U
TIK-1 WK k1.1 3HaTh: 3KOJIOTHYECKHE CTpaTerun H
CIIOCOOEH  HCIIOJIb30BaTh | 3HAET O0COOCHHOCTH | 3AaNTallMOHHBIC TPHCIIOCOOICHHS
TEOPETUYECKUE 3HAHHUSA B | OpraHU3alUuU nu | MUKPOOPraHH3MOB, COCTaB MHKPOOHOrO
00J1aCTH  MHUKPOOHOJIOTHH | KU3HEIAEATENLHOCTH COOG?eCTBa’ B3aUMO/ACHCTBIL B HEM, IIyTH
MCT HU3M T HYCCKHU BA3U B
u BUPYCOJIOTUH U | KJIETOYHBIX p | MCTaboIH3MA, poguieckne - Chi3
MHUKPOOHOM cooO1iecTBe; poIb
METO0JIOTUYECKHE HEKJIETOYHBIX
MHUKPOOPTaHU3MOB B (hOPMHUPOBaHUU OHOCHEpHI
IOXO/IbI JUISl | MUKPOOPTaHU3MOB, W KPYIOBODOTC  BONIGCTE B  IPHPOIE:
NMPO(eCCHOHANBHBIX COBPCMCHHBIC  MPUHIHIIBL | crpyvyrypHBIE M (yHKIMOHATBHBIE 0COOEHHOCTH

peLIeHnit 3a1a4

HX CHUCTCMATUKH, DPOJIb B

MI/IKp06HBIX COO6I_LI€CTB BOJHBIX W HA3€MHBIX

OnochepHbIX TpoLEccax, | cpex; MPUKIAaIHBIE acleKThl OnocdepHoi

BO3MOXKHOCTHU HUX | MEUKpOOHOJIOTHH.

HCITIOJIb30BAHUA B | YMETh: HCIIONb30BaTh IIOJIyYEHHBIE

IKOOMOTEXHOIOTUSIX U1t | TCOPCTHICCKUE S3HaHUA JJIsL PEUICHUA

pereHns HAy4YHO- (GyHIaMEHTANbHBIX M TPHUKIAJHBIX  3a1a4

HICCIIEIOBATENBCKHIX 332U MUKpPOOMOJIOTHH, a TaKkXe JUIi OCBOCHHUS
MOCJIE Y OLIUX JUCLUIIINH

MHKPOOHOJIOTHIECKOTO TTPODHIIS.
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Brnanets: TepMHUHONOTHEH, HCHOJNB3YEMOH B
JAHHOM TUCIUILIHHE.

HJIK ik 1.2
YMmeer IIPUMEHSATD
METOA0JIOTUYECKHE
MIOJIXO/Ibl TIPU MPOBEACHUN
MHUKPOOHOIOTNYECKUX
UCCIIE0BAHUN

3HaTh: COBpPECMCHHBIC MCTOAbl HMCCICIOBAHUA

MHKPOOHOTO coo01ecTBa, byHKIIT
MHUKPOOPraHU3MOB B
OYBOOOPA30BATEIHHOM npouecce,

dhopmupoBanuu rugapocdepsl, arMochepsl.
3HaTh pOIb MUKPOOPTaHU3MOB B
KpYroBOpoTe asora, yriiepoaa, docdopa,
Cephl, KHCIOpOAa, >Keje3a, MapraHua u
JPYTUX JJIEMEHTOB B MPUPO/IE.

YMerTs: HCTOb30BaTh CTCIUATBHBIC
METOAUYECCKUEC IoaXoabl JJIsL peuICHuA
Mpo(ECCHOHANBHBIX 3a/1a4; IOCIEIOBATEILHO
ITAHUPOBATH HAYYHO-UCCIIEIOBATEICKYIO
paboTy 1o BEIOpAaHHOU TeMe.

Bragets: ocHOBaMHU HCCIIEIOBaHUS MUKPOOHOTO
cooOmiecTBa, MeETOJAMH  aHanW3a  IyTed
(opMUpOBaHUS ~ MHKPOOHOTO  COOOIIECTBA;
B3aMMOJICHCTBUS MHMKpPOOHOTO COOOIIECTBA B
cocrase JaHamadTa c ouochepoit u reochepoi.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHBI

O0BbeM JUCHHMILIMHEI COCTABJIACT 2 3a4e€THBIX eAUHULLI, 72 4YaCOB.

W3 HUX pean3yeTcs ¢ UCIOJIb30BAHUEM AJICKTPOHHOTO 00YUEHHS U IUCTAaHIIMOHHBIX 00pa3oBaTeNnbHbIX TexHomoruid 10 gacos

®opMa NPOMEKYTOUYHOM ATTECTAIUN: 3a4eT.

4.1 CopepxxaHue JMCUHUILIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, € yKa3aHHEeM BH/JI0B Y4YeOHBIX 3aHATHH M OTBEJEHHOr0 HAa HUX
KOJIMYECTBA aKaJeMUYeCKHX YaCOB

Neo Pa3nes qucuumiinHel/Tema Buns! yueOHOM paboTHI, dopMa TeKyLIero
n/H = BKJIFOYAsi CAMOCTOSATENbHYIO paboTy KOHTPOJIA
E 00yyaroImuxcsi, IPakKTUYECKYIO MOATOTOBKY U ycneBaemocTu/
g = TPYAOEMKOCTb ®opma
2 (B yacax) IPOMEKYTOYHOI
z 5 KonTtakTHas paboTa npemnoaaBarens ¢ z arrecTaluu
g e o0y4armuMucs = (mo cemectpam)
s | £ 2
Q = ]«
e s = =) S
5| 2 2 £ | Jexuus | Cemmuap/ Koncyabran | 33
gl 5 = c MpaxTuueckoe, | s / KCP S 8
o O M o JraGopaTopHoe S =
O~ = = 3aHsiTHe/ O =
1 2 3 4 5 6 7 8 9 10
1 |Tewma 1. I[lonstue o 6uocdepe, poib Pedepar
MHUKPOOPTaHN3MOB B KPYTOBOPOTE BELIECTB B 1 7 2 2 - 3 Hoxan
IpUpOJIE. IIpesenTanus
2 Tewma 2. OOGriue npeacTaBIeHus o Pedepar
T€OXUMHUYECKON AEITEIHHOCTH 1 9 2 2 1 4 Hoxnaz
MHKPOOPraHM3MOB Ha CyIII€ U B OKEaHE. IpesenTauus
3 Pegepat
Tema 3. YyacTre MUKpPOOPTaHHU3MOB B 1 9 5 2 i 5 Jokax
KpYTrOBOpOTE a30Ta. Tpeserrats
4 | Tema 4. Pors MHUKpPOOPTraHNU3MOB B IIUKJIaX Pedepar
’ 1 9 2 2 - 5 Joknan
yrriepona IIpe3enTanus




5 Pedepar
Tema 5. buoreoxumuueckue HUKIIbI CEPHI. 1 7 2 2 - 3 Joxman
IIpezenTanus
Pedepar
6 | Temas. MukpoOunooruueckoe npeBpaiieHmue (bep
coenuHeHUH Gocdopa 1 ! 2 2 i 3 HAornan
a pa. ITpezenTanus
7 | Tema 7. Poms MHKPOOPTaHU3MOB B KPyTOBOPOTE Pedepar
BOOO.aI/IKI/ICJIOOEIBHI/IOG . ! 2 2 ) 3 Mot
flopoat PoA PHpOJE. IIpe3eHnTanus
8 | Tema 8. YuacTue MUKpOOPraHU3MOB B Pedepar
TCOXMMHYCCKHI MPEeBPAIICHUSX Kelle3a U 1 6 2 2 - 2 Hoxmaz
Maprasra. IIpe3enranus
Pedepar
9 Tema 9. Biiusinue MUKpPO3JIEMEHTOB Ha bep
1 7 2 2 1 2 Jloknan
MHUKPOOPTraHU3MBbI I
pe3eHTanust
4.2 NMnaH BHEayAUTOPHOM camMoCTOATE/IbHOW pPaboTbl 06yYaOWMXCHA MO AUCUUNANHE
CamocrosTenpHast padoTta o0yyaromuxcs VYuebHo-
MCTOAHNYCCKOC
OrneHoyHoe
Cemectp| Haspanue pa3znena, TeMsl . Cpokn | TpymoeMKoCTb o0ecrieyeHue
Bun camocTtoaTensHOM paboOThI CPENCTBO .
BBITIOJTHEHUS (dac.) CaMOCTOATEIIBHOMN
paboThI
IToaroToBKa K NPakKTHYECKOMY 3aHATHUIO C Pedepar OcHoBHas
Tema 1. IlonsTue o HCIIOJIb30BAaHUEM KOHCIIEKTA JICKIIUU U PEKOMEHYEMON Hoxan mureparypa - 1, 2,
ouocdepe, porb JUTEPATYPHI. Hpesenramus |3, 4
1  |MHKpOOpraHW3MOB B CaMOCTOSATENbHOE U3YYCHUE TEOPETUIECKOTO MaTepHaa 2 3 'HOHOHHHTGHBT;
UT T —
KpyTroBOpOTE BemecTB B |0 Bompocy: «llorstue o 6uochepe, posb fTepatypa = 4,
IIPUPOJIE. MHUKPOOPTraHNU3MOB B KpyTOBOPOTE BELIECTB B IIPUPOIE.
IlonroroBka nokiiajga v Mpe3eHTaIMK 110 TeMe pedepara.




CaMocTosiTeNbHAs paboTa 00yYarOIIMXCs Yu4eOHo-
METOANYECKOEe
OnenouHoe
Cemectp| Hassauue paszena, TeMbl y Cpoku | TpysoeMKocTh obecrieueHme
Buza camocTosiTenbHON paboTh CPEACTBO .
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHON
paboThI
IlogroroBka K NPaKkTHYECKOMY  3aHATUIO  C Pedepar OcHoBHas
KCMOJIb30BAHUEM KOHCIIEKTA JICKIIMU U PEKOMEH1yeMOM Hoxma nareparypa - 1, 2,
Tema 2. OOmiue I 34
IIPEICTABIICHUS O /TCPATYPEL. peseHTaI :
FSOXHMquCKOﬁ CaMoCTOsTEIbHOE H3YYEHUE TEOPETUUECKOTO MaTepHaa HOHOHHHTCHI’T‘;
1 1o Bonpocam: «OOIIIHe IPeICTAaBIEHHS O 4 4 fmTepatypa — L,
JeSITEIIbHOCTH N
Ie€OXUMHUYECKOH e TeTbHOCTH MUKPOOPIaHU3MOB Ha
MHUKPOOPIaHU3MOB Ha
CYLIE U B OKEaHE».
Cyll€ U B OKEaHe.
Hanucanue pedepata o reMe NpakTUYECKOTO 3aHATHS
IlonroroBka noki1aga v Mpe3eHTaIMK 110 TEME pedepara.
[ToaroToBka K MpakTUYECKOMY 3aHATHIO C Pedepar OcHoBHas
UCITOJIb30BAHUEM KOHCIICKTA JICKIIUH U PEKOMEHIyeMOi Hoxran mureparypa - 1, 2,
JTUTEPaTypBL. [lpesenrauus |3, 4
Tema 3. Yuactue JlonoNHuTEbHAS
CaMocTosTeIbHOE U3YUYEHHE TEOPETUUECKOI0 MaTepraia
1  [MHKpOOPTaHW3MOB B 6 5 nMTEpaTYpa —
10 BOIIpOcaM: «Y4acTHe MUKPOOPIaHU3MOB B
KPYroBOpOTE a30Ta. 1,2,3
KpyroBOpOTE a30Ta.
[TonrotoBka pedepara, nokiana U Mpe3eHTALUH 110 TEME
pedepara.
[Togroroska K [IPAKTUYECKOMY 3aHATHIO c Pedepar OcHoBHas
HCIIOIb30BAHUEM KOHCIIEKTa JIEKIUU U PEKOMEHAYEMOM Hoxan mireparypa - 1, 2,
Tema 4. Ponb JIUTEPATYPHI. Hpesenramus |3, 4
1  |MHKpOOpraHW3MOB B CaMOCTOSATENbHOE H3yUYEHHE TEOPETUIECKOTO MaTepuaa 8 5 HAomnonnurensHas

[UKJIaX yriepojia

o Bomnpocy: «l{ukn yrinepona. Posib MUKpOOPTaHM3MOB B
LUKJIaX yIJeposa,
Hanucanue pedepara no BeIOpaHHOM TeMe.

nureparypa — 1,2




CaMocTosiTeNbHAs paboTa 00yYarOIIMXCs Yu4eOHo-
OneHouHOE METOIIECKOe
Cemectp| Hassanue pasnena, TeMbl . Cpoku  |TpymoeMkocTh obecredeHue
Bun camocTrosiTensHO paboThI CPEACTBO .
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHON
paboThI
ITogroroska K [IPAKTUYECKOMY 3aHATHIO c Pedepar OcHoBHas
HCMOJIb30BAHUEM KOHCIEKTA JICKIUH U PEKOMEH1yeMOu Hoxnan matepartypa - 1, 2,
Tema 5. JTUTEPATYPBHL. [Ipesenrauus |3, 4
1  |Buoreoxummaeckue CaMocCTOsTEIbHOE H3YYEHUE TEOPETUUECKOTO MaTepHaa 10 3 AononHuTeNbHas
L{HKIIBI CEPBL. 10 BOIIPOCY: «bHoreoxuMuuecKkre NUKIbI CEPhI». matepatypa — 1,2
Hanucanue pedepata no BeiOpannoii reme. I[lonroroska
JIOKJIa/1a ¥ IPE3EHTALIH 110 TeMe pedepaTa.
IlonroroBka IIPAKTUYECKOMY  3aHATHUIO c Pedepar OcHoBHas
HCIIOJIb30BAHUEM KOHCIIEKTA JIEKLIMU U PEKOMEHAYEMOM Hoxran nureparypa - 1, 2,
Tema 6. JTUTEpPaTyPHL. [lpesenrauus |3, 4
. |MuxpoGonoriueckoe CaMocCTOsITENbHOE H3yICHHE TEOPETHIECKOTO MaTepraa 1 3 fg:eozlimzﬂ_"}iag
IpeBpAICHIE 10 Borpocy: «MHKpoOHOJIOTHYECKOe MTpeBpallieHIe patyp '
coenuHennii pocopa.  |CoeanHeHHi pochopar.Hanucanue pepepara no
BbIOpaHHOM Teme. [ToaroToBka gokIana v nNpe3eHTauu
o Teme pedepara.
[Togroroska K [IPAKTUYECKOMY 3aHATHIO c Pedepar OcHoBHas
HCIIOIb30BAHUEM KOHCIIEKTa JIEKIUU U PEKOMEHAYEMOM Hoxan nareparypa - 1, 2,
JTUTEPATYPBHL. [lpesenrauus |3, 4
Tema 7. Porp CaMocCTOATENFHOE U3yIEHHE TEOPETHIECKOrO MaTepuaa HononnurenbHas
1 |MMKPOOPraHM3MOB B 1o Borpocam: «Pojib MUKPOOPraHU3MOB B KPYTOBOPOTE 14 3 nuteparypa — 1,2

KPYroBOPOTE BOJIOPOJIA H
KHCTIOpOJIa B TIPUPO/IE.

BOAOPOJa», «P0oih MEKPOOPTaHH3MOB B KPYTOBOPOTE
KHCJI0poaa B pupozae». Hamucanne pedepara mo
BbIOpaHHOI TeMe. [ToAroToBKa N0KIa1a U Ipe3eHTALUN
o Teme pedepara.




CaMocTosiTeNbHAs paboTa 00yYarOIIMXCs Yu4eOHo-
METOIHUYECKOE
Onenounoe
Cemectp| Haspanue pasnena, TeMbl . Cpoku  |TpyaoeMKoCTh obecrieueHue
Bu camocTosTeIbHOM paboThI CpPECTBO .
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHON
paboThI
ITogroroska K [IPAKTUYECKOMY 3aHATHIO c Pedepar OcHoBHas
HCTOJIb30BAHUEM KOHCHEKTA JICKIUU U PEKOMEHTyEeMOM Hoxnan matepartypa - 1, 2,
Tema 8. Yuactue I 3 4
MHKPOOPTraHU3MOB B MMTEPATYPHI. peseHTaI :
poop N CaMOCTOATENLHOE H3yYEHHE TEOPETHYECKOTO MaTepuaa AononurenbHas
1  |reoxuMUYECKUU 16 2 nuTeparypa — 1,2
1o Bonpocy: «['eoXMMUYECKHE MPEBPALLICHUS Kee3a U ’
MIPEBPALLICHUSX KEJe3a U "
Maprasma Maprasiia. Pojib MUKpOOPTaHM3MOB B 3THUX ITPOIECCax
p ' Hanmmcanue pedepata mo Tteme 3anstus. IloaroroBka
JOKJIa/Ia U TIPE3CHTAIMH 110 TeMe pedepara.
[Togroroska K [IPAKTUYECKOMY 3aHATHIO c Pedepar OcHoBHas
HCIIOJIb30BAHUEM KOHCIEKTA JIEKUUU U PEKOMEHAYEMOM Hoxnan nareparypa - 1, 2,
JTHTEPATYPhL. [Ipesenrauus |3, 4
Tema 9. Bimusiaue JlomoTHATETEHAS
CamocTrosiTenbHOE N3YyYEHNE TEOPETHUECKOTO MaTepuania
1  |MHKPODJIEMEHTOB Ha 17 2 nmureparypa — 1,2

MHUKPOOPTaHU3MBI

mo  Bompocy:  «BuusHue Ha
MHUKPOOPTaHU3MBI».
Hanucanue pedepara mo teme 3ansatusa. [loaroroska

AOKJIaa U NPE3CHTAlUHN 110 TEMC pe(pepaTa.

MHKPO3JICMCHTOB

OO6muii 00beM caMoCTOITeN HOM paboThl o auciuminHe (dac) — 30

N3 Hux o0beM caMOCTOSTENBHOM pPabOTHI

AUCTAHIIMOHHBIX 00pa30BaTeJbHbIX TeXHOJI0THil 10 yacoB

C HCIOJIb30BAHMEM 3JIEKTPOHHOIO O0y4YeHUsi M




4.3 ConepixaHue y4ueOHOro MaTepuasa

Tema 1. IlousaTue 0o 6mocepe, pojib MUKPOOPraHM3MOB B KPYroBOpPOTe BeLeCTB B
npupoze.

CoBpeMeHHbBIE MPEICTaBICHUsI O BO3HUKHOBEHMM >KM3HM Ha 3emie. AlpoOHBIE |
aHa’poOHbIe GopMBI XU3HU. DOTOTPOPBI, METATPOPBI, OPraHOTPO(HI.

Tema 2. O01mme npeacTaBJIeHUs 0 reoOXuMHUYECKO JeATEJHLHOCTH
MHKPOOPraHU3MOB Ha Cyllie U B OKeaHe.

@OyHKIUMM MHUKPOOPraHM3MOB B JECTPYKLMH MMHEPAJIOB IOYBOOOpa3yrolled MHOPOAIbI.
XMMHMYECKUM MEXaHU3M IIpouecca JeCTPYKLUUMM MHUHEpanoB. Pe3ynbrarsl BO3AEUCTBUSA
MHUKPOOPIraHU3MOB Ha MUHepaiibl. HoBooOpazoBaHue MUHEPAJIOB.

Pons MukpooprannsmoB B (hopmupoBanuu rugpochepst. CoctaB atMocdepsl 3eMiin Kak
pe3yJIbTaT F€OXUMUYECKOU NEATEIIBHOCTH MUKPOOPTaHU3MOB.

Tema 3. YuyacTue MUKPOOPraHM3MOB B KPYrOBOpPOTE a30Ta.

Qdukcanysi  MOJICKYJISIPHOTO  a30Ta  CBOOOAHOKMBYIIUMH U CUMOMOTUYECKUMH
azoTdukcaropaMu. XuMU3M (UKCAIUU MOJIEKYJSIPHOTO a30Ta. bHOXMMHUYECKHEe MEXaHU3MbI
OKHUCJICHUS aMMHaKa HUTPUPUIUPYIONIMMH OaKTEepHsIMH W BOCCTAHOBJICHHUS HUTPUTOB
JEHUTPU(DUKATOPAMHU IO MOJIEKYIISIPHOTO a30Ta.

Tema 4. Posib MUKPOOPraHu3MoOB B IUKJIAX YIJIepoAa.

ABroTpodHBId THMKI yriepona. buomorus ¢ororpodubx Oakrepwmii. I'eTrepoTpodHbIiA
LIUKJI YTJIEPOJa U MUKPOOPTaHU3MBI, €ro ocyuecTistonye. CHHTE3 U pa3pylleHUuEe I'yMYCOBBIX
COEIMHEHUI MUKPOOPraHU3MaMH.

Tema S. buoreoxumu4yeckue HUKJIbI Cephl.

Kpyrosopot cepsl B npupose. BoccranoBnenue cepsl Mukpoopranusmamu. OKucieHue
HEOPraHMYECKUX COEAMHEHMH cepbl (POTOCHHTE3UPYIOIUMH U HE(OTOCHUHTE3UPYIOIIUMHU
OaKTepUsIMHU.

Tema 6. Mukpoouosoruieckoe npespaiienue coeqnueruii gpocgopa.
[IpeBparienne opraHuueckux coenuHeHuit Qocdopa. Mobunuzanus u paspylieHue
dbochaToB MUKpOOPTraHU3MaMHU.

Tema 7. Pojib MUKPOOPraHU3MOB B KPYrOBOpPOTEe BOAOPOAA M KHCJIOPOIa B IPUpPOIeE.

buonorus BOI[OpO,Z[O6paSyIOH_[I/IX MHKPOOPTaHHU3MOB. OcHOBHEBIE TpyHIIbL
MHKPOOPTaHU3MOB, OCYIICCTBIAIONIUX ITPEBPALLICHUEC KUCIIOPO/Ia.

Tema 8. YuacTne MUKPOOPraHu3MOB B reOXMMHYECKHH INPeBPALCHUAX Kejie3a U
Maprasua.

MI/IKpO6I/IOHOFquCKI/Ie IpOLECChl OKHUCIICHHUA W KOHLOCHTpAIMKU XKCJI€3a W MapraHia.
buonorus )KCJ'IG3063.KTepI/II7L MI/IKpOOpFaHI/ISMLI, BOCCTAHABJIMBAKOIIINEC KCJIC30 U MAPIraHCII.

Tema 9. Baiusinne MEKpP03/1€eMEHTOB HA MUKPOOPTaHU3MBI.

Brnusiaue xobanbta, ypana, MoauOaeHa, MEH, CeJIEHa, 00pa Ha POCT U Pa3BUTHE
MUKpPOOPTraHU3MOB. HakorieHrne MHKPOIJIEMEHTOB B KJIETKaX — MPUCIOCOOHMTEThHAs
peaKIysi MUKPOOPTaHU3MOB K T€OXUMHUYECKUM YCIIOBHSIM CPEIbI.



4.3.1. IlepeyeHb cCeMUHAPCKHUX, MPAKTHYECKHUX 3aAHATHH 1 JIa00PaTOPHBIX PpadoT
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Ne Ne pasnena | HaumenoBanue TpynoeMKoCTb OueHoOYHBIE dopmupyemble
n/H U TeMbI CeMHMHAPOB, (uac.) cpeacTBa KOMIIeTEHIIU U
NPaKTHYECKUX padoT (MHAUKATOPBI)
Bcero N3 Hux *
4acoB NPaKTHYECKAsT
MOITOTOBKA
1 2 3 4 5 6 7
1 [Tonsitue o Ouochepe, 2 Pedepar IK-1
Tema 1 poib Joxman WK ik 1.4
MHUKPOOPraHU3MOB B IIpesenTars HAK 1.2
KpyrOBOPOTE BEIICCTB
B IIPUPOJIC.
2 OO6mme 2 Pedepar MK-1
Tema 2 MIpEJICTaBJICHUS O Joxmaz HIK 114
reOXMMHUUECKOM IIpesenrauus HIK i 1.2
JEATeTbHOCTH
MHUKPOOPTaHU3MOB Ha
CyIlIe ¥ B OKEaHe.
3 VYyactue 2 Pedepar MK-1
Tema 3 MHUKPOOPIraHU3MOB B JHoxnan MK i 1.1
KPYroBOPOTE a30Ta. IIpe3enTanus WK g 1.2
4 Poinb 2 Pedepar MK-1
Tema 4 MUKpPOOPTraHU3MOB B Joxman WK ik 1.4
IUKJIAX yriepoaa IIpesenTanus MK g 1.2
5 BHOreoXuMUYeCKHe 2 Pedepar 1IK-1
Tema 5 JToxnaz WK rx 1.1
IIUKITBI CEPHI. Mpeserramns TJIK g 10
6 MuxkpoOuonoruyeckoe 2 Pedepar MK-1
Tema 6 IpeBpalieHe Joxa WK ik 1.4
COCIIMHECHU I [Ipesenramus MK ik 1.2
docdopa.
7 Pornb 2 Pedepar MK-1
Tema 7 MHUKPOOPTaHHU3MOB B JToxnaz MK g 1.1
KPYrOBOpOTE [IpesenTanus WK k1.2
BOJIOPOJIA H
KHCIIOpOJia B
IPHUPOJIC.
8 VYyactue 2 Pedepar MK-1
Tema 8 MUKpPOOPTraHU3MOB B Hoxnazn MK nic 1.1
reOXMMHUYECKHI IpesenTarms PAK k1.2
MIPEBPAIICHHSIX
JKele3a U MapraHia.
9 JHASTHAE 2 Pedepar MK-1
Tema 9 MHKPODJIEMEHTOB Ha Hoxnazn AR e 1.
IIpesenTanus WK pixc 1.2
MHUKPOOPTAHU3MBI
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4.3.2. IlepeueHb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeIbHOE W3y4YeHHe
CTYJIeHTAMM B paMKax caMocTosiTeJibHOI padoTsl (CPC)

Ne Tema 3ananue dopMmupyemast NAK
n/n KOMIIETeHIUs
1 H3yunuThs TeOpeTHUECKNI MaTepHall O BOIIPOCY: HIK pr i1
Tewma 1. IlonsTHE O Y p p pocy L '
Guocd «[TousTrEe 0 Ouocdepe, poib IK-1 UK 1k 1.2
nocdepe, poiib
pe, p MHKPOOPTraHU3MOB B KPYTOBOPOTE BEILIECTB B
MHUKPOOPTaHU3MOB B
TIPUPOJIE.
KPYrOBOPOTE BELIECTB
[ToaroroBka QoKjaga W MPE3EHTALUM 10 TEME
B IIPUPOJIE.
pedepara.
Tema 2. OOmiue N3yanTs TEOpETHYECKHMIT MaTepHal 1o BOIPOCY: IIK-1 UK 11
2 MIpEJICTaBJICHUS O «O01Ime mpeICcTaBICHUS O TCOXUMHISCKON HIK x>
reOXUMHYECKON JIEATEIIbHOCTY MUKPOOPraHM3MOB Ha CyLIE U B
JeITeIbHOCTHU OKEaHEe.
MHUKPOOPraHU3MOB Ha
CYyIIIE U B OKEaHE.
M3y4uTh TEOPETHYECKHUI MaTEPHAI [10 [K-1 HJIK k14
3 Tewma 3. YuacTue TIK
BOIpOCcaM: «YYaCTHE MUKPOOPTaHU3MOB B K k1.2
MHKPOOPTraHU3MOB B
KPYTrOBOPOTE a30Ta.
KpYrOBOPOTE a30Ta.
HM3yunTh TEOpETHUECCKUM MaTepuaa II0 BOIPOCY: TIK-1 HJIIK
Tema 4. Pois Y p p pocy K 1k 11
4 «Cunres 154 paspylenue T'YMYCOBBIX HIK g 1.2
MHKPOOPTraHU3MOB B .
COEIMHEHUN MUKPOOPTaHU3MaMM».
LUKJIAX yriaepoaa
Tema 5 N3yunths TeopeTrnyeckuili Matepuaig Mo BOIPOCaM: TIK-1 UK pgx i1
5 ’ «OKHuCJIeHMEe HEOPraHWYeCKUX COETUHEHUN
brnoreoxmmuaeckue
cepbl (OTOCUHTE3UPYIOLIUMU U
LUKJIBI CEPBI.
HE()OTOCHHTEZUPYIONTUMU OAKTEPUSIMI.
Tema 6. N3yunth TEOpETHYECKUI MaTepuall Mo BOIpPOCaM: IIK-1 UK px1a
6 | Mukpo6uonornuecko | «MoOmnmmsanus u  paspymieHue  Qpocharos
€ TpeBpalleHne MHUKPOOPTaHU3MaMM».
COeTMHEHNN
dbocdopa.
Tema 7. Ponb . IIK-1 UK g 11
7 W3yunTh TEOpPETHYECKUH MaTepuas Mo BOMPOCAM:
MHUKPOOPTaHU3MOB B
OBODOTE «OCcHOBHEBIE TpYHIIbI MHKPOOPTaHU3MOB,
K
Pyrosop OCYILECTBISIOIIUX IPEBPALIEHUE KUCIOPOIaY.
BOJIOPOJIA U
KHUCIIOPOJA B
MIPUPOJE.
Tema 8. Yuactue W3yuuTh TEOpETHUECKUI MaTepuanl [0 IIK-1 HIIK 11
8 MHUKPOOPTaHU3MOB B BOIIPOCAaM: «MHKpPOOpPraHU3MBbl, UK k12
reOXUMHYECKUMN BOCCTaHaBIIMBAKOIINE KEIE30 U MAPTAHEID.
MIPEBPALLICHUAX
JKeJie3a U MapraHifa.
M3yunTh TEOPETHUECKHUIM MaTepHall IO BOIPOCAM: TIK-1 HJIIK
Tema 9. Biusnuue Y p p P R 1 1.4
«Bnusane kobanbTa, ypaHna, MoimbieHa, ME/IH, WK k12

MHUKPO3JIEMEHTOB Ha
MUKPOOPTaHU3MBbI

ceneHa, Oopa Ha
MHKPOOPTaHU3MOBY.

pocT W pa3BUTHE
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4.4. Meroanyeckne YKa3aHUsi 10 OPraHM3alMU CaMOCTOATEJbHOH PadoThI
CTY/1eHTOB

CamocrosTenbHas paboTa CTYJCHTOB SBIISETCS COCTaBHOM YacThIO yd4eOHOro mporecca H
UMEEeT LENbI0 3aKperjieHHe M yriyOJieHWe TMOJMYYeHHbIX 3HAaHUW U HAaBBIKOB, IOUCK H
npuoOpeTeHre HOBBIX 3HAHUM, a TaK)Ke BBIMOJHEHHE Y4YEOHBIX 3aJaHUM, IMOJITOTOBKY K
MPEJICTOSIIUM 3aHATUSAM, 3a4€TaM U K3aMEHaM.

JInsi OpraHu3aluy CaMOCTOSITENBHONW padoThl MO JucuuIuiiHE «MUKpPOOPraHU3MBI B
FEOXUMHUYECKHX KPYrOBOPOTAX» HCIOIB3YIOTCS Cleayromue GopMbl CaMOCTOSATENbHON yueOHOM
paboTHhL:

- PaboTa Haj KOHCTIEKTOM JIEKIUH.

- [Ton6op, n3yueHue, aHaan3 peKOMEHJOBAHHON JIUTEPATYPHI.

- CamocTosITeNIbHOE U3yYEHHE OTACIBHBIX TeM, aparpados, HE U3T0KEHHBIX B JICKIIUU.

- IloaroroBka K MPaKTHYECKOMY 3aHSTHIO COCTOMT B TEOPETUYECKOH MOJITOTOBKE H
BBIMIOJTHEHUH MTPAKTUYECKUX 3aJlaHUH (pelleHne 3a7a4, OTBEThI Ha BOIPOCHI U T.1I.).

- Hanmcanue pedepaToB, HOATOTOBKA JOKIIAIOB.

- [ToarotoBka k TECTUPOBAHUIO.

- [ToaroroBka k 3a4ery.

Iucomennvie pabomwi. ]I u3ydeHHs T€M, HE H3IIOKEHHBIX B JIEKLHUH, PEKOMEHIYETCS
UCTIOJIB30BaTh OCHOBHYIO H JIOTIOJIHUTEIBHYIO JIUTEPATYPY, @ TAKIKE HCTOUHUKH, HaliJICHHBIC TIPU
MOMOIIM MH(OPMALMOHHO-CIIPABOYHBIX W TOMCKOBBIX CUCTeM. Jlisi 3aKperuieHuss marepualia
PEKOMEHAYETCS JIeaTh KpaTKHE KOHCIEKTHI IO Teme. KauecTBO BBINOJIHEHHOW paboThI
OILICHUBAETCS B X0/ OOCYXICHUS TOKJIAI0B IO COOTBETCTBYIOIIEH TEME.

Pegpepam — dopma mnucbMeHHOW pabOTH, KOTOPYIO PEKOMEHIYETCS NIPUMEHSTHh NpHU
OCBOEHUU BapUATUBHBIX (MPOGUIBHBIX) IUCHUIUIMH MpodeccuoHanbHoro nukia. [Ipeacrasnser
co0OM KpaTKoe M3JI0KEHUE COJePKAHUS HAyUHBIX TPYAOB, JIUTEPATYPHI IO ONPEICICHHON TeMe.
O6nem pedepara Moxker pocturath 15-20 cTp.; BpeMsi, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb 1o Mecsmna. IloarotoBka pedepara mojapa3yMeBaeT CaMOCTOATENbHOE M3Yy4YeHUeE
CTYZICHTOM HECKOJIbKHX JINTEPAaTYpPHBIX HCTOYHHKOB (y4eOHUKOB, MOHOTrpaduii, Hay4IHBIX
crareil M T.A.) MO ONpeAeia€HHOM Teme, He paccMaTpuBaeMoOM MOAPOOHO Ha JIEKIHH,
CHCTEMaTH3aIMI0 MaTepualia M KpaTkoe ero usjioxenue. Llens Hanucanns pedepara — npuBuTHE
CTYAEHTY HaBBIKOB KPAaTKOTO M JJAKOHUYHOTO MIPEJCTaBICHUs COOPAHHBIX MaTepHajIoB U (pakToB
B COOTBETCTBHH C TPEOOBAHUSAMH, IPEIBIBISEMBIMI K HAYIHBIM OTYETaM, 0030paM U CTAThSIM.

CrpykTypa pedepara BKIIOYAET:

- TuTynbHBIN JHCT.

- Conepxanue.

- Brenenue, re kpatko Gpopmynupyetcs npoodiema, 1eiib U 3a1a4u pedepara.

- OcHOBHas 4acTh pabOTHl COCTOUT M3 HECKOJNBKHX Pa3JIesioB, B KOTOPBIX M3JIaraercsi CyTh
TeMbI pedepara.

- 3aKJIr04YeHHE.

- CIIMCOK MCMIOJTb30BAHHOM JIUTEPATYPHI.

IIpu odopmiienun pedepata ciaenyeT MNPUACPKHUBATECA TEXHUYECKUX TpeOOBaHMH,
IpeIbsABISEMBIX K pedepaTam U KypcOBbIM paboTaM, UMEIOIIUXCS Ha Kadeape.

Kputepun oniennBanus pedeparta:

- O1ieHKa «OTIIMYHOY» BBICTABIISIETCS B TOM CITydae, €Clid B pedepaTe MOITHOCTHIO PAaCKpPhITa
TeMa, MPOAHATM3HUPOBAHO COBPEMEHHOE COCTOSIHME BOINPOCA, MaTephall HM3JI0KEH JIOTHYHO,
MIOCJIEIOBATENBHO, TpPUBENEeHO He MeHee 10 JMTEpaTypHBIX HMCTOYHHKOB (CPEIM KOTOPBIX
npeoOiagaer JuTepaTypa 3a mnocienHue S5 jer), pedepar odopmIeH B COOTBETCTBHUH C
TEXHUUYECKUMHU TPeOOBaHUSIMHU, MTPEIBSABISIEMBIMH K TAKOTO pojJa paboTam.

- O1ieHKa «XOpOLIO» - TeMa PACKPBITA, IPUBEACHO J0CTaTOYHOE KOJIMYECTBO MaTepuaia, HO
Ipy 3TOM MaTepHal B HEAOCTATOYHOW CTENEeHH MpPOaHATU3UPOBAH aBTOPOM, OQOpMIIeHHE
pedepaTa COOTBETCTBYET TEXHUUYECKUM TPEOOBAHHSIM.

- OneHka «yI0oBJIETBOPUTENILHO» - TEMa PacKpbITa MOBEPXHOCTHO, MaTepHall IPUBEJIEH KaK
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npocTasi KOHCTaranusi (akToB, HE MPOAHATIM3UPOBAH, B OPOPMIICHMH HMEIOTCS TEXHUYECKUE
HEJIOCTaTKH, CIIUCOK JIUTEPATYPhI COIEPKUT MEHEE 5 UCTOUHHUKOB.

- OLeHKa «HEYIOBICTBOPUTEIBHO» - T€Ma HE PACKpbITA, CKYIHBIH 00BEM NPHUBEICHHBIX
MaTepHaJIoB.

Yemuwiii 0oknao — 3to cooOuienue B redeHue 10-15 MuH, B KOTOPOM CTYAEHT B JAKOHUYHOM
(hopMe T0JKEH U3JI0XKUTh MaTepuall 10 COOTBETCTBYIOIIEH TeMe, IPUIEPKUBAACH CIEIYIOILEro
IUIaHA: BBE/IEHHE, OCHOBHAs 4YacTb, 3aKiroucHue. JlOKiaJ CONpOBOXKAACTCS NpE3CHTAIUEH,
OTpa’karollell OCHOBHBIE IOJIOKEHHsI 10 COOTBETCTBYIOILEH TeMe, BKIIIOYArOIIeH HarysgHble
Matepuaibl (CxeMbl, Tabmuipl, ¢oro M T.1.). [lo OKOHYAaHMM JOKJIaga CTYIACHTY 3a7al0T
BOINPOCHI, Kak IIpernojaBaTelb, TaK M CTYICHTbI, HAa KOTOpble MAOKIAJYMK JOJDKEH JaTh
MCUEPIIBIBAIOIINE OTBETHI.

Kpurepuu onieHuBaHMs yCTHOTO JJOKJIa/a:

- OneHka «OTIMYHO». B [OKIajge MOJHOCTBIO pAcKphITa TEeMa, MPOAHATH3HPOBAHO
COBPEMEHHOE COCTOSIHHUE BOINPOCA; CTYAEHT CBOOOJHO BiaJeeT MaTepuajioM, H3JIaraeT ero
JIOTHYHO, TIOCJIEJOBATENIbHO, JaKOHWYHO, COONIO/as OCHOBHBIC IpaBHJIA KYJIbTYPHl PEYH.
Jloknaz compoBOXKJIAeTCs Mpe3eHTaLUe, KOTopas OTpa)XxaeT OCHOBHBIE IMOJIOKEHMs JIOKJIAja,
IPE3CHTAIMs COCTaBJIEHA TPAMOTHO C COOJIOJICHHEM O0IUX TPeOOBaHMA, MPaBWII MIPUPTOBOTO
oopmieHus, nogauu rpaduyeckoro Marepuana, UMEIOTCS CChUIKM Ha INpUBEAEHHBbIE (OTO,
PUCYHKH, CXEMBI U T.II., IPUBOJUTCS CIUCOK HMCIOJIB30BAHHOM JuTeparypsbl. [lpu oOcyxnenun
JIOKJIala CTYIEHT JaeT MCUYEepIbIBAOLINe, apryMEHTUPOBAHHbIE, KOPPEKTHbIC OTBETHI Ha
BOTIPOCHI.

- OueHnka «xopoio». Tema packpbiTa, IPUBEACHO JOCTATOUHOE KOJUYECTBO MaTepuana, HO
IIPY 3TOM MaTepHall B HEAOCTATOUYHOW CTETEHHU MPOaHAIM3UPOBaH aBTopoM. lIpeseHTanus He B
IIOJIHOM CTENEHU COOTBETCTBYET O0IMM TpeOoBaHUsAM. OTBETHl CTYJEHTAa HE Ha BCE BOINPOCHI
SBIISIIOTCSI UCUEPBIBAIOIIMMU U apTyMEHTUPOBAHHBIMH.

- OmeHka «yIOBIETBOPHUTENBHO». Tema pacKpbITa HE IIOJIHO, MaTepuan TPUBEACH Kak
npocTas KOHCTaranus (akToB, HE MPOAHAIM3UPOBAH, CTYIEHT IOKa3blBa€T IMOBEPXHOCTHBIE
3HaHUS. [Ipe3eHTanyss YacTUYHO COOTBETCTBYET YCTAaHOBJICHHBIM TpeOoBaHusM. [lpu
00CYX/IEHUHN JOKJa/Ja CTYJICHT HE BCErJa JaeT MpaBUJIbHBIE, MCUEPIIBIBAIONINE OTBETHl HA
3aJ1aBaeMble BOTIPOCHI.

- OneHka «HEYIOBIETBOPUTENbHO». Tema JOKiIaza He pacKpblTa, CKYyAHBIH 00BeM
NPUBEJICHHBIX MaTEPHAJIOB; MPE3EHTAIMsI OTCYTCTBYeT. [Ipn 00CyX)/IeHUH NOKIaga CTyIEHT He
JlaeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 33JJaHHBIM BOIIPOCAM.

4.5. IlpuMepHasi TEMATHKA KYPCOBBIX PadoT (MPOEKTOB): HE NMPeTyCMOTPEHbl y4eOHBIM
IUTAHOM.

V. VUEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
JTUCIHUATITAHBI

a) nepe4YeHb JUTEPATYPbI
-OCHOBHAs JIUTepaTypa
1. Apucrosckas T.B. MukpoOuomorust mporeccoB mouBoodpazoanusi. — M.: Hayka,

1980

2. Jlo6posonbcekuii I'.B. OcHoBsl 6uoreoxumun. — M.:BII, 1998

3. 3aBapsun ' A., Konotunosa H.H. BBenenue B mpupogoBe14ecKyr0 MUKPOOHOIOTHIO.
— M.: Yuuepcut. Kumxusbiit 1om, 2001

4. DKoJIoTHsi MUKPOOPTaHU3MOB : yueO. aiis ctya. By3oB. / A. U. Herpycos, E. A. bonu-
Ocmornosckas, B. M. I'opaenko u ap.; nox pea. A.M. Herpycosa. — M. :
N3patensctBo «HOpaiit», 2015. — 267 c.
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- JIONOJIHUTEJIbHAS JIUTepaTypa

1. T'yceB M.B., Muneesa JI.A. Mukpo6uonorus. — M.: U3n-so MI'Y, 1992

2. Mertoapl nmouBeHHOW MUKpoouosnoruu u omoxumui. [lox pen. J1.I'. 3psrunnesa. U3a-
Bo MI'Y, 1992.

3. ¥YmapoB M.M. AcconmaruBHas azotodpukcanus. M.: U3a-so MI'Y, 1986

0) 0a3bI JaHHBIX, HHPOPMAMOHHO-CIIPABOYHbIE U OMCKOBBIE CHCTEMbI

1. Hayunas Dnexrponnas bubimoreka http://www.e-library.ru

2. Nndopmannonnas cucrema «EauHOe OKHO JOCTyNa K 00pa3oBaTEbHBIM pecypcam»

(http://window.edu.ru)

3. DBC «IOPAMT». Anpec nocrymna: https://www.biblio-online.ru/

4. Db Wsparensckoro meHTpa «Akamemus». Axapec gocryma: http://www.academia-

moscow.ru

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

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

7. Coro3 00pazoBaTeIbHBIX CATOB - EcTecTBEHHBIE HAyKH

8. http://tusearch.blogspot.com - TIouck 3JEKTPOHHBIX KHUT, MMyOJMKAIHii, 3aKOHOB,

I'OCTogB Ha caifTax HayYHBIX 3JIEKTPOHHBIX OMOIHUOTEK.

9. Google Scholar —TTouckoBas crcTema M0 HaAyYHOH JTUTEpATypE.

10. Science Research Portal - Hayunas mnouckoBas cucTeMa, OCYILIECTBIISFOIIAs
MOJTHOTEKCTOBBIM TMOKMCK B KypHaJlax MHOTHUX KPYIHBIX HAyYHBIX H3IAaTEIbCTB, TAaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer craTbu U JOKYMEHTHI B
OTKPBITBHIX Hay4dHbIX Oa3ax maHHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIJINHBI

6.1. YueOHo-1200paTopHOE 000py10BaHMeE:!

Aynuropus  JJis  OPOBEICHUS  3aHATHM  JIEKIMOHHOrO  THma:  00OpyaoBaHa
CHelMaIu3upoBaHHON (yueOHOI) MmeOenbto Ha 25 TMOCAJOYHBIX MECT; TEXHHYECKUMHU
cpenctBamu oOydenusi: mpoektop Epson EB-X03, mocka MapkepHas; y4eOHO-HarJISLAHBIMU
nocoOusiMHU, 00ECNeUNBAIOIIMMU TEMAaTUYECKHE WIUTIOCTPALMK 110 AUCLUUILIMHE: MPEe3eHTaLuU
10 TeMaM MPOTPAMMBI.

AymuTtopus  JUIs  TPOBEJCHMS  3aHATUH  NPAKTUYECKOro  Tuma: o0opyaoBaHa
CrienMaau3upoBaHHol (yueOHo#) Mebenpto Ha 10 TOCamOYHBIX MECT; JOCKOH MEJOBOA;
TEXHUYECKUMHU CpefcTBaMu oOy4yeHus: mnpoekrop BenQ MS521P  y4eOHO-HarIsaAHBIMU
MOCOOMSIMU: TIPE3SHTAIIUH 110 TEMaM MTPOTPaMMEI.

KomnbroTepsiit kiacc (yueOHas ayAuTOpus) AJsl TPYIIOBBIX M HHIAWBUIYAIBHBIX
KOHCYNIbTAIlMiA, TEKYIIEr0 KOHTPOJS ¥ TPOMEXKYTOYHOH aTTeCTalliHd, OpTaHW3aluu
CaMOCTOSITeNIbHON paboThI: ayAuTOpusi 000pyI0BaHA CHEIMATU3UPOBAHHON (yueOHOil) Mebemnbio
Ha 20 mocaJiouHbIX MECT, JJ0CKOI MeJI0BOI; 000pyJ0BaHa TEXHUUECKUMHU CPEICTBAMHU O0yUEHUS:
cucteMHblii 610k PentiumG850, monutop BenQ G252HDA-1 wr.; cucremuslii 610k Athlon 2
X2 250, monutop BenQ G252HDA — 8 mit.; cucremubiii 6s10k PentiumD 3.0GHz, monutop
Samsung 740N — 3 mr.; moHoOM0K IRU T2105P — 2 mT.; cuctemusiii 6ok Pentium G3250,
MoHUTOp BenQG955 — 1 mr.; cucremusnii 6ok Pentium G3250, morutop BenQ GL2250 — 1
IT.; cucTeMHsbli 610k Pentium G3250, morutop Samsung T200 HD — 1 mt.; cucteMHbIi 610K
Pentium G3250, morutop Samsung T190N — 1 mr.; cucremusiii 610k Pentium G3250, monuTOp
Samsung 740N — 1 mr.; npoektop BenQ MX503; skpan ScreenVtdiaEcot. C
HEOTpPaHMUYEHHBIM JOCTYNIOM K ceTu VHTepHeT um obecnedeHueM A0CTyla B DJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPely OpraHU3alllu.
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[Tomemenne s XpaHEHHS W OPOPHIAKTHYECKOTO  OOCITYKHBaHHUA Y4eOHOTO
000pyIOBaHUS: ayJUTOpUS OOOpYyIOBaHA CIEHUAIM3MPOBAHHON MeOenbl0 Ha 3 MOCAaJOYHBIX
MmecTa; HOyTOyK Lenovo I1580, mpoexktop BenQ MS521P.

6.2. IlporpaMMHoOe oGecnieyeHue:

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

Kaspersky Endpoint Security mis 6usneca - Crammaptaeii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14nosa0ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23u0s10pst 20161 JTum. Ne 1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep JInuen3uu
Microsoft 43364238.

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

Office 365 mpodeccuonanbHblil TItOC i yvamuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHnueckue u JIeKTPOHHBbIE CPeCTBA:
[Ipe3eHTanuu no BceM TemMaM Kypcea.

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT' U

st OCBOEHHSI JUCHUILTUHBI «MUKpPOOPTaHU3MBI B T€OXMMHUYECKHX KPYTOBOPOTaX»
HOPUMEHSIOTCS Cleayrole 00pa3oBaTeIbHbIE TEXHOIOTHHU:

- Ungpopmayuonnasn nexyus. Jlexkuus — 370 cKaTroe U3JI0KEHHE OCHOBHBIX HAyUHBIX
(baxTOB, UTO ABNAETCA O30 AJIS aHAIM3a PACCYKICHUH, OLICHOK.

- Jlexyusa-euzyanusayus. YUUT CTYAEHTOB IPeoOpa3OBbIBaTh YCTHYIO M NHCbMEHHYIO
UH(POPMALIMIO B BU3YalIbHYIO (pOpMy, yTO (POPMUPYET Y HUX NPOPECCHOHANBHOE MBIIIUICHHE 32
CYeT CHUCTEeMaTH3alMl M BBIJEIECHUS HanOojee 3HAYMMbIX, CYIIECTBEHHBIX JJIEMEHTOB
colepkaHus oOydeHus. 3ajqaya IperojaBaTesis MCIOJb30BaTh Takue (OpMbl HArJSAHOCTH,
KOTOpBIE HA TOJBKO JOMOJHSIOT CIOBECHYI0 MH(OpPMAaILMIO, HO U CaMH SIBJISIFOTCS HOCUTEISIMU
uHpopMaluu (CXeMbl, PHCYHKH, CIaiAbl-pe3eHTaluu, W T.1.). Jlekuuum Iydine Bcero
UCIIOJIb30BATh Ha 3Tare BBEJACHUSI CTYIEHTOB B HOBBIH pa3jien, TeMY JUCIHUIINHBL.

- Ilpobnemnas nekyua. B otauuue ot conepkaHust HHPOPMAITMOHHON JIEKITUH, KOTOPOE
npejyiaraeTcsl IMpernojaBaTesieM B BHUAE HU3BECTHOIO, MOJIEXKAIIEro JIMIIb 3allOMUHAHUIO
Marepuaia, Ha MpOOJEMHOM JIeKIMM HOBOE 3HAHME BBOJUTCS KaK HEM3BECTHOE JUIs
oOyuaromuxcs. IIpoGnemHas nekuus HauMHAETCS C BOIPOCOB, C IOCTAHOBKU MPOOJIEMBI,
KOTOPYI0 B XOJ€ H3JOKEHHUS MaTepuaja HEoO0XOAWMO pemuTh. JIeKIus CTpOUTCS TaKuM
00pa3oM, 4YTO MO3HAHUS OO0YyYaIOMIErocs MPUOIIKAIOTCS K TOWCKOBOM, HMCCIIEIOBATEIHCKOM
NeSITeIbHOCTH. 3JIeCh YYaCTBYIOT MBIIIICHHE OOYYaroIerocss U €ro JIMYHOCTHOE OTHOILIEHHE
K yCBaBa€MOMY MaTepHaiy.

- Jlexyusa-6eceoa. llpennonaraeT HEMOCPEICTBEHHBI KOHTAKT MPENojaaBaTeNs C
aynutopueit. [IpeumyiiecTBo JIeKIMu-0ecel COCTOUT B TOM, YTO OHA IMO3BOJISIET IPHUBJICKAThH
BHUMaHHE CTYJCHTOB K HanOojee Ba)KHBIM BOINPOCAM TEMBI, ONPEAEIATh COACPKaHUE U TeMII
W3JI0KEHHST y4eOHOTO MaTepraia ¢ y9eTOM OCOOCHHOCTEH CTY/IEHTOB.

- Ilpakmuueckue 3aumsamusi — O3TO 3aHATUE, NPOBOAMMOE IO PYKOBOACTBOM
npenoaaBaressi B yueOHON ayAUTOpUU, HAIMIPaBICHHOE Ha YriyOJIeHHe HAay4YHO-TEOPETHUYECKHX
3HaHUH W OBJAJCHUE ONPEACICHHBIMM METOJaMHU CaMOCTOSTENIbHOW pPaboThl, KOTOpOE
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dopmupyer nmpakTuueckue ymeHus. OnHoil U3 (GopM MpakTHUECKUX 3aHATUN B By3e SBISETCS
CEeMMHap.

- Cemunap-uccnedosanue. TeXHONOTHS TPOBEICHHUS TAKOTO CEMHHAapa MOXET OBITh
pasInYHOM, B 3aBUCHUMOCTH OT TOr0, KakoOl MeTOJ] 3aJlo)KeH B €ro OocHOBy. B pamkax
JUCLUIUINHBL «MHKpOOpraHu3Mbl B T'€OXMMHMUYECKUX KPYrOBOPOTAaxX» IPOBOJIUTCS CEMHUHAp C
IOJArOTOBKOM U 3aciylIMBaHUEM pe(epaToB MO AKTyalbHBIM Mpo0ieMaM TEOPUH U MPAKTUKH U
HOCJEIYIONUM UX 00CYKICHUEM.

- Konnokeuymer — Buj y4eOHOIO 3aHATHUS, NPOBOAMMOIO C LENbIO IPOBEPKU U
OLICHUBAHM 3HaHUN ydamuxcs. KolIoKBHyM MOXET MPOBOAUTHCS B (OPME MHIMBHIYaTbHON
Oecenpl IpenogaBarens €O CTYAGHTOM WJIM Kak MaccoBbli ompoc. B xoxe rpymmnoBoro
00CYXJI€HUS CTYEHTBI y4aTcsl BbICKa3bIBaTh CBOIO TOUKY 3PEHMUS IO ONPEIEIIEHHOMY BOIIPOCY,
3alMIaTh CBOE€ MHEHHE, MPUMEHAs 3HaHMsI, MOJIyY€HHbIE Ha 3aHATUAX MO npeamery. B xone
KOJUIOKBHYMa TAaKKe TIPOBEPSIOTCS pedeparsl, Apyrue NHCbMEHHBIE pPaOOThI CTYACHTOB,
IPOBOJUTCS 3aCIyIINBAaHUE TOKJIAIOB.

- Camocmosamenvras paboma cmyoenmos (cMm. 1m.4.4).

- Jlucmanyuonnvie — obpazosamenvhvie  mexnonozuu. 1lox  TUCTAaHIMOHHBIMU
00pa30BaTeNbHBIMU TEXHOJOTHUAMHU ITOHUMAIOTCS 00pa3oBaTelbHbIE TEXHOJOTUH, pPeaIu3yeMble
B OCHOBHOM C IIPUMEHEHHEM MH()OPMaLMOHHO-TEJIEKOMMYHHUKAIIMOHHBIX ceTeil. [Ipu ocBoenun
TUCHUTUTHHBL «brocdepHas MEKpOOUOIOTHS» UCTIONB3YIOTCS CIEIYIOINE TEXHOIOTHH:

. KeiicoBass TexHOJOrus — (opmMa JUCTAaHIMOHHOIO OOY4YEeHHs, OCHOBaHHas Ha
IPEOCTaBICHNH O0ydJaommmMcs HH(GOPMAIIMOHHBIX 00pa30BaTENbHBIX PECYPCOB B  BHIE
CHELMATU3UPOBAHHBIX HAOOPOB y4eOHO-METOAMYECKMX KOMIUIEKCOB C HCIIOJIb30BaHHEM
pa3IUYHbBIX BUJIOB HOCUTENEH HHPOpMauK (KEecoB);

. UHTEPHET-TEXHOJOIUs — CIOCO0 JUCTAaHIMOHHOM mepenaud HHGpOpMaluy,
OCHOBAHHBIM Ha MCIIOJIB30BAaHUU TJI00AJTBHBIX M JIOKAIBHBIX KOMIBIOTEPHBIX CeTel s
oOecrnieueHus JocTyna o0ydaromuxcs K HHQOpMallMOHHBIM 00pa30BaTeNIbHbIM pecypcam M JUIs
(GopMHpOBaHUS  COBOKYITHOCTH  METOJMYECKUX, OPraHU3ALMOHHBIX, TEXHMYECKHX U
IPOrPaMMHBIX CPEJCTB pean3aliy U yIpaBlIeHUs y4eOHBIM MPOIECCOM HE3aBUCHUMO OT MECTa
HaxOXeHHs ero cyobekToB. Vcnonb3yercst O0pazoBarenbhbiii moptan UI'Y - educa.isu.ru.

ViIl. OHEHOYHBIE MATEPUAJIBI JJISA TEKYLIIEI'O KOHTPOJISA U
MPOMEXYTOYHOM ATTECTALIMU
Ouenounvie mamepuanvl 014 6X00H020 KOHMPOJIA

B kauectBe OLCHOYHBIX CPCACTB JJI1 BXOJHOI'O KOHTPOJA OLCHKHW YPOBHA 3HAHHUI
CTYACHTOB HCIIOJIB3YCTCA CO6CCCI[0B8.HI/IC. B nmponecce CO6CCC,Z[OBE[HI/I$I OIICHUBACTCA YPOBCHb
BJIaACHUA 0a30BBEIMU 3HaHUSAMHU, YMCHHUAMU, HABBIKAMU, H€O6XOJII/IMI)IMI/I JJIs1 Hadalia o6yqu1/m
IO JUCHUIIIMHE ((MI/IKpOOpFaHI/BMBI B FCOXUMHYCCKUX KPYTrOBOPOTAX», OIPECACIACTCA CTCIICHb
BJIaACHUA HOBBIM MAaTCpHAJIOM JO Hadajla €ro u3y4cHus.

Ouenounvie mamepuanvl MmMeKyuie20 KOHMPOJA (QOPMUPYIOMCA 8 COOMEEMCMEUU C
JIHA ynueepcumema

B pamkax gucnmmmHbl  «MUKpPOOPraHW3MBI B TCOXHMHYECKHX  KPYTrOBOPOTAX)»
UCTIONB3YIOTCS clenyrommue GopMbl TEKYIIET0 KOHTPOJIS

- YCTHBIH OIpOoC;

- pedpepar;

- OKJIAJ;

- KOHTPOJIb CAMOCTOSITETILHON pabOTHI.

DoHJ OLICHOYHBIX CPEICTB BKJIIOYACT:
- TCMaTHKa U MaTCpUaJIbl 3a,Z[aHHI>'I,
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- IepeYeHb TeM pedepaToB/q0KIaI0B,

- BOIIPOCHI Jy1s camocTosTeabHoro uzydenus (CPC)
- BOIIPOCHI U OMJIETHI JUIsl 3a4€Ta,

- KpUTEPHUH OIICHKU 3HAHUH CTYIECHTOB.

Ha3nauenue OIEHOYHBIX CPEJICTB: BBIABUTH CYOPMHUPOBaHHOCTH KomreTeHuuu [1K-1.

N AW

Tembl pedepaToB

CoBpeMeHHbIE MPECTABICHUS 0 BOSHUKHOBEHUH KU3HU Ha 3eMiIe.

AKKYMYJSTHBHAS T€OXUMHUYECKasl JEATEIEHOCTh MHKPOOPTaHM3MOB Ha Cylle W B
OKeaHe.

Posib XeMOTUTOTPOHBIX OAKTEPHIi B IpoIieccax MOYBOOOPA30BAHUS.

CuHTe3 U pa3pylleHrne TYMYCOBBIX BEHIECTB MUKPOOPTaHHU3MaMHU.

MukpoOuosiorusi MUHEpaiooOpa3oBaHHUs.

buonorus gporoaBTOoTpOHBIX OAKTEPHIA.

MuKpOOpraHu3Mbl B IUKIIAX YTIEPOIa.

Pounb mpotieccoB HUTpUGUKALNUY U TEHUTPUPHUKAIIIN B BOJOEMAX.

Ouenounvle mamepuavl 0115 RPOMENCYMOYHOU ammecmayuu 6 popme (3auema).

dopMa npomMexyTouHOM arTecTanuu - 3a4eT. OC 3TOro TUIA JIOJKHBI BBIBIATH CTENEHb
OCBOCHHSI TEOPETHYECKUX 3HAHUU Kak 0a3zy nsi GOpMHpPOBAHMS KOMIIETEHIIUM, YMEHHS HX
NPUMEHATh B CUTYallUAX, MOJEIHUPYIOMIUX MPOPECCUOHANBHYIO IeSITeNbHOCTh, a TaKkKe
chopmupoBanHocTh komneteHiuu [1K-1, 3assnennoit B m. 111

RBOoo~Nooa~WONE

11.
12.
13.

14.
15.
16.
17.
18.

0.

IIpuMepHBbIH CIHCOK BONPOCOB K 3a4eTy
OO6mme mousTHs 0 Guochepe.
Poinb xeMonuTOTpOoQHBIX 6aKkTEpHii B (GOPMUPOBAHUU U Pa3BUTHU OHOCHEPHI.
Ponb poTorpodubIx OakTepuii B popMUpOBAHUH U pa3BUTUN OUOCGHEPBHI.
Poinb xeMoopranoTpodHbIx 6akTepuii B GOpMUpOBAaHUU U pa3BUTUH OHOC(hEPBI.
Mukpoopranu3msel. Y4acTBYIOLIUE B PA3JI0KEHUH MUHEPAJIOB.
pe3yabTaThl BO3JEHCTBUS MUKPOOPTaHM3MOB Ha MUHEPAJIbI.
HoBooOpa3oBanue MUHEpPAIOB MO IEHCTBHEM MHUKPOOPTaHU3MOB.
[TonsiTre o ruapocdepe 3emiu.
OOm1ast XxapaKTepUCTHKA MUKPOOPTAaHU3MOB CTPATH(UITUPOBAHHBIX BOJIOEMOB.
CoctraB armocdepy 3emMiaM Kak pe3yabTaT TIE€OXMMHUYECKOH JesITeIbHOCTH
MHUKPOOPTaHU3MOB.
dukcanus MOJIEKYIIPHOTO a30Ta MUKPOOPTaHU3MaMH.
Broxumudeckrne MeXaHU3MbI OKACIICHUST aMMHUAKa.
Hutpudumupyronye XeMoIUTOTpopHbIE OakTepuW M HUX pPOJIb B  OKUCICHUH
aMMHaKa.
Posb MUKpOOPraHu3MoOB B IpoIiecce IEHUTPUPHUKAIIUH.
Ponw aBTOTpOHBIX OaKTEpHii B IUKJIE YIIIEPOIA.
Poib reTepoTpopHBIX MUKPOOPTraHM3MOB B ITUKJIE YTIIEPOAA.
BoccraHnoBneHne coeMHEHU cepbl MUKPOOPTraHU3MaMH.
OxwucieHue HeOPraHNYEeCKUX COeTMHEHUI Cepbl MUKPOOPTaHU3MaMH.
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19. buonorust Bog0po1000pa3yomuX OaKTepHii 1 UX pojib B KPYTOBOPOTE BOAOPOJA B
pUpoIe.

20. XapakTepucTUKa MUKPOOPIaHM3MOB, YYAaCTBYIOIIMX B KPYrOBOPOTE KHCIOPOAA B
ouocdepe.

21. Mexanu3Mmsl paspymenus Gochopa MUKPOOPraHU3MaMH.

22. Mukpo6Onas mobOunuzanus ¢pocdaTos.

23. Muxkopu3a, OMOJIOTHYECKHE OCOOCHHOCTH, PaCIPOCTPAHEHUE U POJIb B IPUPOJIE.

24. OCHOBHbIE =~ MEXaHM3Mbl ~ OKUCIICHHS —  BOCCTAQHOBJICHUS, OCAaXICHHA U
KOHIICHTPUPOBAHUS JKeJIe3a MUKPOOPTaHU3MaMH.

25. MukpoOuoornueckoe mpeBpamieHne Mapratia B Ipupo/Ie.

26. BnusiHre HEKOTOPBIX MUKPO3JIEMEHTOB HA MUKPOOPTaHU3MBI.

Pa3zpadorumnk:

-

Hh, ~ nouent T. ®. Kazapunosa
(moamuchk)

[IporpamMMma coctasneHa B cooTBeTcTBUM ¢ TpeboBaHussMu @I'OC BO no HampasieHUIo
06.04.01 «buonorus» npoduito mnoaAroToBKU «MHUKPOOHOIOTHS U BUPYCOTIOT .

[IporpamMma paccMoTpeHa Ha 3acefanuu Kadeapbl MUKPOOHUOJIOTUH

« 29 » anpens 2022 r.

ITpoTtokomn Ne 7 3aB. Kadenpoii //’j z 7()// b. H. Orapkos

Hacmosuwas npoecpamma, ne modcem Obimb 80Cnpouzgeoena Hu 6 Kaxou gopme 6es
npeosapumenbHo20 NUCbMEHHO20 paspeuenus Kagheopvl-paspadbomyuuxa npozpammol.



