


1. Heab U mu1aHUpyeMble pe3yJbTaThl 0CBOEHUSI TUCHUILTHHBI (MO1YJIs1)

Llenbto OCBOCHHUSI AUCHUILIMHBI ABISETCS (JOPMUPOBAHUE CIIAYIOIIM X KOMITETEHIIUMN

— OIIK-1 — crtocoOHOCTH MPUMEHATH 0a30BbIe 3HaHUS (PYHIAMEHTAIBHBIX Pa3/IeIOB HAYK
0 3emiie, €CTECTBEHHO-HAYYHOI'O M MaTeMaTHYeCKOTo IIUKIOB MPH PEIIEHUHU 3a]ad B 00JacTH
HKOJIOTMH ¥ IIPUPOAOI0JIb30BAHUS.

Pesynbraramu OCBOEHUS IMCHMITIIUHBI SBJISIOTCS CIEAYIOLME UHANKATOPBI TOCTHKEHUS
KOMITETEHIINN

NOIIK-1.1. Bmageer 3HaHusAMH (yHIAMEHTAJIBHBIX pa3elOoB HAyK €CTeCTBEHHO-
HAay4yHOTO M MaTeMaTU4yecKOro IMKIOB JJIs pELIeHHUs 3ajad B 00JacTU 3KOJOTMM, OXPaHbI
OKpYXaro el cpelibl U IPUPOIONIOIb30BaAHNUS;

NOIIK-1.2. BeisBaser o0ume 3aKOHOMEPHOCTH pPAa3BUTHS OKpYXKAIOLIEH Cpembl,
COBPEMEHHbIE IKOJIOTHYECKUE MPOOIEMBI U MPOOIEMBbI PALIMOHAIBHOIO MIPUPOIOIOIb30BAHMUS .

2. 3a1auu ocBOe HUSA JUCHMILINHDI

— OCBOUTbH IMOHATUHHO-TEPMHUHOJOTMYECKUN armapaT B 00JaCTH MHUKPOOUOIOTHUYECKH X
TEXHOJIOTUH U MPUHUMATD PELIEHUS 10 UCIIOIB30BAaHNI0 MUKPOOHOJIOTUYECKUX TEXHOIOTUN IS
IPOM3BOJICTBA U MEepepabOTKU CEIbCKOXO0 35 CTBEHHON MPOAYKIIUH;

— Hay4YUTbCS TMPUMEHSTHh IOHATUHHO-TEPMUHOJOTMYECKUN ammapaT B 00JacTH
MHUKPOOHOJIOTHYECKON TEXHOJIOTUU U METOJbl U CIOCOOb MUKPOOHOIOTHYECKON TEXHOIOTUH
JUISL IPOM3BO/ICTBA U IEPEPAOOTKU CEIIbCKO X035 CTBEHHON MPOYKLIUH.

3. MecTo mucuMniaunbl (MOAyJisl) B CTPYKTY pe 00pa30BaTe IbHOI MPor paMMbl

I[I/ICI_[I/IHJ'II/IHEI OTHOCHUTCS K 00513aT€JIbHOM YacTH 06p330BaTCJ'IBHOI71 IIporpaMmal.

4. CemecTtp(bl) ocBOeHUS U GpopMa(bl) MPOMEKYTOUHOM aTTECTAIMM M0 JUCHUIINHE

CewmecTp 5, 2K3ameH.

5. Bxoanble TpeGoOBaHUs JAJI 0CBOE HUSI THCIMILIMHBI

JUis ycriemHoro 0CBOEHUS TUCIUIUIMHBI TPEOYIOTCS KOMIETEHIINH, COPMUPOBAHHBIE B
X0JIe OCBOEHHU S 00pa30BaTENbHBIX MPOTPAMM IPEIIIECTB YIOLIETO YPOBHS 00pa3oBaHUsI.

JUis  ycmeumHoro OCBOGHMSI AWCLUUILIUHBI TPeOYIOTCS pe3yabTaThl OOY4eHHs IO
CIICAYIOIIMM JUCIHUIUIMHAM: TEOPETUYECKUE M METOJO0JOTHYECKHE OCHOBBI 0a30BBIX obOiacTeit
3HAHMI €CTeCTBEHHO-HAYYHOTO HUKIA (XUMHUsI, PU3KKa, MATEeMaTH Ka).

6. SI3bIK peaju3anuu

Pycckuit

7. O0beM AMCUHUILIUHBI (MOIYJIs)

OO0mast TpyI0eMKOCTh JUCITUTLINHBI COCTaBIISET 3 3.€., 108 "acoB, U3 KOTOPHIX:
— JIeKuuu: 22 4.

— CeMHMHapCKue 3aHATUSA: 8 U.;

— mabopaTopHbie paboThI: 24 4.

O0OBeM caMOCTOSATEIIBHOM pabOTHI CTYIEHTA ONPEACICH YICOHBIM IIAHOM.

8. ConepxaHue JMCUMILIUHBI (MOYJIsl), CTPYKTY PHPOBAHHOE 110 TeMaM

Tema 1. TIpenmeT MuKpoOHOJIOTUHN U Pa3HOOOPa3e MUKPOOPTAHU3MOB .

Omnpenenenne MHUKpOOMOJOIMM KaK OMOJOIMYECKOW HayKd H3ydarolleil opraHu3Mbl
manioro pasmepa. Ilpeamer u oObekTsl MuKpoOuonoruu. Vctopus co3qaHus yBETHYUTENbHOM
TEXHUKUA. MHKPOCKOIIBI, CO3AaHHbIE DHTOHM BaH JIEBEHTYKOM W HCTOPHS «AHHUMAJBKYIICH ».
buopaszHoobpa3ue MHUKpPOOpraHus3MoB. Poib MHKpPOOPraHM3MOB B I10YBOOOpa30BATENbHBIX



mpoleccax U IUJIOJOPOJAMM TIOYBBI, MOJYYEHUU OPraHMYecKuX yaoOpeHui. Onu@uTHbIE
MHUKPOOPTraHU3MbI TIOBEPXHOCTH JINCTHEB, CEMSIH U 30HBI KOPHs pacTeHui. Mukpoduopa mioaoB
Y OBOLIEH.

Tema 2. MecTo MHKpPOOPraHM3MOB B CHCTEME JKHMBBIX OpPraHM3MOB Ha 3eMmile.
dunoreHeTHyecKass ~ CUCTEMAaTHKa  JKUBBIX  OpPraHU3MOB.  [IpUHIMIIBI ~ TaKCOHOMMH
MHUKPOOPTaHU3MOB.

Hcnonp3oBanne «MOJEKYIIPHOTO XPOHOMETpa» TreHOB, MoJiekynsl 16S pPHK musa
co3maHus (HIIOTEHETHYECKOW CHCTEMBI )KUBBIX Oprann3MoB. JlomeHsl sxu3Hu Archaea, Bacteria
u Eucarya. Mexx1yHapOIHBIN KOAEKC HOMEHKIATYPhl OpTaHU3MOB.

Tema 3. OOmume cBOMCTBa MHUKPOOPTaHU3MOB. IIpokapuoTHUECKHE M 3 yKapUOTHUYECKUE
MHUKPOOPIaHU3Mbl. DBOJIIOLUS DYKAPUOTUYECKON KIETKU U3 IPOKAPUOTUUECKOH .

Manbiii pasMep MHKpPOOPraHHU3MOB, M3MEpEHUE pazMepa KIETOK MHUKPOOPTaHH3MOB,
MUKPOOPTaHU3MBI-TUTAHTBl. AKTUBHOCTb M IUIACTUYHOCTh MeTaboiu3Ma, IOBCEMECTHOE
pacrpocTpaHeHue B MpUpoJe, yI00CTBO B OOpalleHWU B JIAOOpaTOpPHH. DBOJIOIMS KH3HU Ha
3emJiie, aHOKCUTEHHBIH M OKCUTeHHBbINH QoTrocrHTe3. COBpEeMEHHbIE U JAPEBHUE 1IMAaHO OAKTEpUH.
OHI0CUMONOTHYECKAs! TEOPHS TPOUCXOXKICHUS FYKAaPUOTHUECKON KIETKH U €€ JI0Ka3aTeNbCTBA.
OCHOBHBIE OTIINYHS KJIETOK 3 YKapUOT, OAKTEpHil 1 apXeu.

Tema 4. OcoOEHHOCTH CTPOCHHUS MPOKAPUOTHUECKUX KIIETOK.

Mop onornueckue dopmsl npokapuor. CTpoeHue kineroyHoi creHku. ['pam+ u I'pam-
Oakrepr. AHTHOMOTHKU, MEXaHH3M JICHCTBHS M YCTOMYMBOCTh K aHTHOMOTHKAM. JIBMIKEHHE
MHUKpPOOPraHu3MoB. JKryruku, ¢umOpru u num. buonnenku. Takcucel. CITUPOXETHI, TBUKEHHUE
C TOMOIIBI0 aKCHAbHOW HHUTH, OMopazHooOpasue crmpoxeT. CKONbKEHHE U MUKCOOAKTEpHUU.
Kancynet u cnusb, »sk3onmonucaxapuabl. Llutomnasmatuyeckue BrimodyeHHus. Crnopsl U
ciopooOpazoBanue. Bacillus u Clostridium — 1gBa OCHOBHBIX poAa CHOPOOOpa3yrOIMX
MHUKPOOPTraHU3MOB, 0COOEHHOCTH CTPOEHUS U pa3zHOoOOpasue.

Tema 5. OcHOBHbBIE OCOOEHHOCTH CTPOEHUSI U Pa3MH 0KEHUS BUPYCOB.

OOnme cBoiictBa BUpPYcOB. OTKpeITHE GunbTpyronmxcs BupycoB .M. VBaHOBCKUM.
[Ipumepsl BupycoB: BHpyc TabauHOM Mo3aumku, Oakrepuodar T4, BUpyc MMMYHOJE(ULIHUTA
yeloBeKa, remaroBupycsl. CrTpoeHue BupycoB. Pennukanus BupycoB. JIM30reHHBIT U
JUTUYECKUM HUKIbL. Permkanus perpoBupycoB. Ilyru 60pbObl ¢ BUPYCHBIMU HHQEKIUSIMHU.
[IproHB! U KOPOBHE OCIIEHCTBO.

Tema 6. MeTab0113M MUKPOOPTaHU3MOB.

Karabonmusm u anaGonu3m. OCHOBBI pa3fieieHHss TUIOB METadoJM3Ma IO JOHOPY
AJIEKTPOHOB, MCTOYHUKY SHEPIMM M HCTOYHUKY KIETOYHOro ymiepona. bpoxenue. Ilytu
kaTtabonm3ma rekco3. [nmukomm3 (myrs OwmbOnena-Meiieproda-Ilapraca). Tunsl OpoxeHUi:
MOJIOUHOKHCIIOE, CHHUPTOBOE, IPOMMOHOBOKHCIOE, MYPaBbUHOKHUCIOE, MACISHOKUCIOE |
YKCYCHOKHCIIOE OposkeHue. ['omodepMeHTaTHBHOE U TeTepodepMEHTATUBHOE MOJIOYHOKHUCIIOE
opoxxenue. [lento3odocdarabiii (6-¢ocdHoroKOHATHBIN) MyTh KaTadoau3Ma rekcos. 2-Kero-3-
ne3okcu-6-docdormokonarueiii nyrs (KAPI) (OuTHEpa-lynopoBa) nyrh kataboau3Ma IeKco3.
Peakuuu cyoctparHoro ¢ocdopunupoBanus. AspodHoe apixanue, LIuka TpUKpOOHOBBIX KUCIOT
U okuciutenbHoe  QochopunmpoBanue.  AHa’poOHOE  ABIXaHHWE:  JIEHUTPUUKALIHS,
cynb(datpenykuuss  kapOoHaTHOe  JAbIXaHHe  (MeTaHOreHe3), (ymapaTHOE  JbIXaHHE,
xKenesopenykuus. XemocuHtes, OTkpeiTue xemocuHtea C.H. Bunorpamckum. Cepy-
okucisronMe  xemonuToTpodel.  becuBeTHhie  cepobakrepum. XKenezookucnsronme
Acidithiobacillus ferrooxidans. Hutpudukanus. OxucieHue BOAOPOJAa U THAPOTE€HA3BI.
Oxucnenue CO. ®orommrorpodel. Peaknmu OmocuHTe3a. BrocHHTE3 COeAMECHUHMN YIiiepoaa,
nukin KaneBuHa wu  anprepHatiBHble Nyt (ukcanuu CO2. BoccTaHOBUTENBHBIM UK
TpUKapOOHOBBIX KUCHOT. [1yrs Anieruin-CoA.

Tema 7. DKonOTUs U TeOXUMUYECKAs JIESITEIbHOCTh MUKPOOPTaHU3MOB .

Cumbuo3, tunsl cuMOMO3a, CHUMOMOTHYECKME AacCOI[Mallid  MHUKPOOPTraHU3MOB
(mpuMepsl). B3auMoOTHOIIEHNST MUKPOOPTaHM3MOB U MaKpOOPraHU3MOB (PaCTEHUN, KUBOTHBIX,
yesioBeka). buoreoxumuueckas 1esTeIbHOCTh MUKPOOPTaHU3MOB. Y4YacTHe MUKPOOPTaHU3MOB B



LIUKIAX yIJIeposia, a30Ta, Cephl U APYIUX IEMEHTOB B NpUpoze. [IouBeHHbIE MUKPOOPTaHU3MBI.
Mukpobuonornyeckass Teopuss B.P. Bumbsamca 00 oOpazoBanum rymyca. Pomb
MUKPOOPTaHU3MOB B TOJYyYE€HUHM OPraHUYECKUX YIOOpeHHH. 3HAYeHHE MHUKPOOPTaHM3MOB B
NEpBUYHOM MPOAYKIMH BOJOEMOB M MHHEpAIW3alMsl OPraHMYECKUX BelecTB. Poub
MHUKPOOPTaHU3MOB B MECTOPOXJACHUSIX IMOJE3HBIX HCKOMAEMbIX, B TepepaboTKe OTXOJ0B H
JIETOKCUKALIMHU SIIOBUTHIX BEIIECCTB.

9. Tekyumii KOHTPOJIb MO ANCHUILIHHE

Texynmii KOHTpPOJb IO AUCLUMIUIMHE NPOBOAUTCA IIYTEM KOHTPOJSA IOCEIIAEMOCTH,
IIPOBE/ICHUS TECTOB IO JIEKIIMOHHOMY MaTepuaiy, COAepkKalX BOIPOCH Ha 3HAHHE OCHOBHBIX
HNOHATUH U TEOPETUYECKUX IOJIOKEHUHM, PELIeHUs] CUTYAallMOHHBIX 3a7ad U (UKCUpPYETCsS B
(opMe KOHTPOJIBHON TOUKU HE MEHEE OJHOTO pa3a B CEMECTP.

10. MopsiAok MpoBeAeHUsSI U KPUTEPUH Olle HUBAHUS MTPOMEKYTOUYHON aTTeCTAIMI

JK3aMeH BO BTOpPOM ceMecTpe IIPOBOJAUTCS B MHCbMEHHOM ¢opMme 1o Ouieram.
DK3aMEHAIIMOHHBIA OMJIET COCTOUT M3 TECTOBBIX 33JaHUI, BKIIOYAIOIMX BOMPOCH Ha 3HAHME
TEOPHH, aHATU3 W MHTEPIPETAINI0, OICHKY W MPHHSTHS peIieHus (PUMEHEHHS B IPAKTHKE
MHUKPOOHOJIOTHH).

Jlomyck K 3K3aMeHy 1O TUCIHUIUIMHE MPOUCXOAMT IMOCIE MPOXOXKIEHUS CTYICHTOM
IOPAKTUKK 10 JUCLUINIMHE M OCBOCHHM METOJUK HCCIEAOBAaHUS MHKPOOMOIOTHYECKUX
nporeccoB. MToropas oleHKa Mo AUCHUIUIMHE COCTOUT U3 OLIEHKU 33 CAMOCTOSTENIbHYIO PaboTy
(TeKkyIIMii KOHTPOJIb) U OLIEHKH 3a 3K3aMEH (IIPOMEXKYTOUHAsI aTTeCTaLlUs).

Ouenka cymmupyercs u3 % cootHomeHus, 15 % - mocemenue, 20 % - Texyumi
TECTOBBIM KOHTPOJIb, 25 % - mpakTHueckas paboTa, 3a HK3aMEHALIMOHHBIN TECT CTYJCHT MOXKET
nomyaut 40 %.

Omnenka ot 50 — 65 % - ymoBIETBOPUTEIHLHO

65 - 80 % - xoporio
6onbire 80 % - oTIMYHO

IIpuMmepsl 3a1aHUHM TEKYIETO KOHTPOJIA
3.1 Tectsl Texymero koHTposs. Ilpumepbl BHIOB TECTOBBIX 3aJaHHMl IO TeMaM

AU CIIUIIIIMHBI (HpaBI/IJIBHBIe OTBCTHI ICPCUNCIICHBI B KOHIIC BOHpOCEl).

Tema 1: [IpenmeT MUKPOOHOJIOTHH U Pa3HOOOpa3e MUKPOOPTaHNU3MOB

1. MonekynsipHasi (QUIOTEHHs] >KMBBIX OpPTaHHW3MOB OCHOBaHa Ha (BblOepHTe
MpaBUJIBHBINA OTBET):
a. CtpoeHuM KIeTKU 6. Tune nutanus B. Ctpoennu monekynsl JJHK T.

[NocnenoBarensHOoCTH HYKIEOTHAOB B reHe 16/18SpPHK
2. OOBIYHO pa3Mepsl KIETOK MUKPOOPTaHNU3MOB BbIPaXkatoT B (BbIOEpUTE MPAaBUIbHBIH

OTBET):

a. MeTpax 0. cantumerpax  B. MuuimMmerpax I. MUKpOMETpax 1.
HaHOMETpax

3. Ku3znp Ha 3emIie pennoa0KUTENFHO BO3HUKIA (BbIOEpPUTE TPABUIIBHBIN OTBET):

a. 4.5 muuMap/a JietT Ha3aj 0. 3.8 MusIMapaa JeT Hazal B. 2 MHJUIHAp/A JIET
Hazaj r. 1.5 mmunuapaa ner Hazan 1. 0.5 Musunapa et Hazaj

4. Jpo3oduita OTHOCUTCS K HAaALApCTBY (I0MEeHY) (BBIOEPUTE PABUIIbHBINA OTBET):

a. Eucarya 0. Bacteria B. Archaea

5. B wnaccugukanuy MHKpOOPraHU3MOB CEMEHCTBO IpENCTaBJIsAeT Oosiee HU3KUI

YpOBEHbB, UeM(BbIOEPHUTE TPABUIIbHBIA OTBET):
a. Kimacc 0. Pox B. Bun



6. HanmMenbpnmii pa3mep KIETKH M3 MEPEUNCICHHBIX UMEET (BBIOCpUTE MPaBUIbHBIN
OTBET):
a. DPUTPOIUT 6. Mycoplasma genitalium B. Escherichia coli

3.2 TumnoBsle BOMPOCH 3K3aMEHALIMOHHOTO TECTA.
MomnekymnsipHasi (UIOTEHHUS )KUBBIX OPTAaHM3MOB OCHOBaHa Ha?
OOBIYHO pa3Mephl KIIETOK MU KPOOPTAHU3MOB BBIPKAIOT B?
Ku3Hb Ha 3emiie NPEnoN0KUTEIBHO BOSHUKIA?
Y CcTOHYMBOCTh K aHTUOMOTHKY MOXKET 00eCTIeunBaThCs?
Jlst Borrelia burgdorferi xapakrepuo?
Karicyna u cnu3sp y 6akTepuii BhIIOMHAET QYHKIHIO?
3esieHbIe PACTEHUS SBJISIFOTCS?
IIpu a3poOHOM ABIXaHUM AKLEITOPOM JIEKTPOHOB SBJISIETCS?
[Ipu HUTpUHUKALUY AKIIENTOPOM DJIEKTPOHOB SIBJISAETCS?
10 Bakrepus, HCTIONB3YIOMAS JKEIE30 B KAYeCTBE JIOHOPA JIEKTPOHOB?
11 Bakrepuodar T4 oTHOCHTCS K HAALLAPCTBY (OMEHY)?
12 JIpo3o¢mna OTHOCUTCS K HAAAPCTBY (IoMeHy)?
13 PubocomBbl DyKapHOT MpeACcTaBICHBI GOPMO¥i?
14 TlepBBle MUKPOOPraHU3MbI Ha 3eMJIe MPEIIOI0KUTENBHO MOSBUIMCH?
15Kakas u3 mepeuuclieHHbIX OakTepuil SBISETCS BO30yAMTENeM WH(ESKIMOHHOTO
rernarura’?

O ooNOoO ol WM

OO6paser BOIpPOCOB HK3aMEHAI[MOHHOTO TeCTa
Bri6epute Hanbosnee noaxo Ml OTBET U3 MPEAIOKEHHBIX BAPUAHTOB!
1. Kuieunas najioyka OTHOCUTCS K HaJLIapCTBY (JIOMEHY):
a. Eucarya
0. Bacteria
B. Archaea
2. Pubocomel apxeit mpeacraBieHsbl GOpMOil :
a. 50S
6. 60S
B. 70S
r. 80S
3. MoHOTpHUX UMEET:
a. OJIUH KTYTUK
0. JBa KT'yTHKa
B. OJMH IIy9OK KT'yTHKOB
T. JIBa IIy9Ka KT'YTHKOB
Jl. MHOTO >KT'yTHKOB
4. IIpu oxucieHnu xene3a J0HOPOM 3JIEKTPOHOB SIBJISIETCS :
a. CepoOBOJIOPOJT
0. cynbgat
B. KUCJIOPOJ
I. OPraHUYECKUE COCAUHEHMS
a. Fe2+
e. Fe3+
K. BOZa
3. MOHOOKHCH YIJIepoJa
u. pymapar
K. CYKI[MHAT
J. ME€TaH
5. Apxesl, OKucCIsIOI@AS Cepy:



a. Nitrosomonas

0. Nitrobacter

B. Acidithiobacillus ferrooxidans

r. Sulfolobus acidocaldarius

1. Beggiatoa

e. Desulfovibrio desulfuricans

. Methanobacterium thermoautotrophicum
3. Archaeoglobus fulgidus

u. Pyrolobus

k. Rhodospirillum rubrum

Kpurepun oneHKrn oTBETa Ha BOIPOC:

1) BepHBIii OTBET Ha MOCTABJICHHBIH BOIIPOC;
2) ornopa Ha IPUMEPHL;

3) CBsI3b TEOPUU C IPAKTHKOIA;

4) BraJicHue OCHOBHBIMHU TTOHSTUSIMH.

11. YueOHO-MeTOANYECKOE 00€CIIe Ye HIe

a) DJIEKTPOHHBIM y4eOHBIM KypC MO JUCIHUIUIMHE B JJICKTPOHHOM YHHUBEPCHTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=18143
0) OueHOYHBIE MaTepuaibl TEKYIIETO KOHTPOJISI U INPOMEKYTOYHOM arTecTaluu I0
JUCLUILIMHE.
B) [I1an ceMMHapCKUX / MPaKTUYECKUX 3aHATUH 11O AU CLMILIMHE.
CemuHapcKue 3aHATHS:
1. dunorenernyeckass CUCTEMaTHKa JKUBBIX OpraHU3MoB. IIpMHIMIBI TaKCOHOMHUHU
MHUKPOOPTaHU3MOB.
2. DBomrorms  xku3HM Ha  3emye. [IpokapumoTrmyeckue W DYKApUOTHYECKHE
MUKPOOPTaHU3MBI.
3. Mopdonornueckue (opmel mpokapuor. OCOOEHHOCTH CTPOCHUS M TEPEIBUIKEHHUS.
AHTUOMOTHUKH, MEXaHU3M JEUCTBUS U YCTOMUYNBOCTb K aHTHOUOTHKAM.
4. Crtpoenue BupycoB. Perunkanus supycoB. ITyri O0psObl ¢ BUPYCHBIMU MH(PEKIIUSAMH.
5. Tuner  Opoxenwmit. Lukn  TpuKapOOHOBBIX  KHUCJIOT WM OKUCIHTENBHOE
doc popunupoBanme. XeMOCHHTES.
6. Yyactue MUKpPOOPraHM3MOB B IIMKIAX YIJIEpoJia, a30Ta, CEphbl U IPYTHX 3JIEMEHTOB B
npupoze. Ponb MUKpOOPraHM3MOB B MECTOPOKIACHUAX MOJIE3HBIX HCKOIIAEMBbIX.

Tembl U KpaTKo€ coJieprKaHue TabOpaTOPHBIX 3aHITUMN:

Tema 1: MukpoOuonoruyeckas adbopaTopus U npasuia paboTel B Hel. Ctepuiin3aims
Ne3nHPE KIHSL.

[lpuHuunbel  opraHu3amM W 00OpYIOBAaHHME MHUKPOOHOJOTHYECKUX JlabopaTopHil.
[lpaBuna paboTsl B MHKpoOMonormueckoil iaboparopuu. Texnumka Oe3omacHocTH. IIpaBuita
acentuku. Jlesunduuupyronme Bemectsa. KynbTUBUpPOBaHNE U XpaHEHUE MUKPOOPTaHH3MOB.

Tema 2: OcHOBHBIE TPUHLIMIIBI KyITbTUBUPOBAHHS MUKPOOPTaHU3MOB.

[lpaBuna cocTaBieHUs TNHTATENBHBIX Cpeld U  (PU3MKO-XMMHUUYECKUMH TapaMeTpamMu
KYJIbTUBUPOBAHUS MUKPOOPTaHHU3MOB.

Tema 3: IloceB MuKpoquiopbl BO3AyXa, BOJbI, MOYBbI. [lodyueHHe HAKOMUTEIBHBIX
KYJIBTYP.

[lonyyeHue  HAKONUTENBHBIX KYIBTYp B  QJIGKTMBHBIX  ycloBUsX. OcBOUTH
MHUKPOOMOJIOTHYECKUH 1TOCEB U3 BO3/1yXa, BOJIbI, TOUBHI.

Tema 4: KonnuecTBeHHbIN y4eT MUKPOOpTaHU3MOB. OnucaHue KOJIOHUN U KIacCHUYECKHe
METO/1bl UJIEHTH(UKALIMY MUKPOOPTaHU3MOB. BblieseHne YMCThIX KYIbTYp.


https://moodle.tsu.ru/course/view.php?id=18143

H3yyeHne MeETONOB KOJMYECTBEHHOIO Y4€Ta MHKPOOPTraHM3MOB, OCHOBAHHOIO Ha
KyAbTUBUPOBAaHUHU.  [IO3HAKOMUTBCS €  BBIJCJIEHMEM  YHUCTBIX  KYIBTYp  a3pOOHBIX
MHUKPOOPTaHU3MOB U UX IIEPBUYHON HICHTU(PUKAIIHECH.

Tema 5: Muxpockonus. [IpuroTtoBieHue mpemaparoB W OKpallMBaHUE MHKPOOHBIX
KJIETOK.

[lonyuenue HaBbIKOB paboTBl € MuUKpockonoMm. IlpuroroBnenue mnpenaparoB
MHUKPOOPTaHU3MOB JJI1 MUKPOCKOIIMPOBaHUA. MUKPOCKONIMPOBAHUE KIETOK YUCTOU KYJIBTYPHI.

Tema 6: OcHOBBI MOJEKYISPHOH HAEHTH(QUKAMM W  aHaIM3a  COOOIIECTB
mukpoopranu3moB. Paznenenme [1LP-¢parmentoB rena 16S pPHK Oakrepuit meromom
351eKTpo hopesa B arapo3HOM Telie.

OcBouts paznenenue IP-¢parmentoB [IHK mpoxapuor meromom siekrpoopesa B
arapo3HoOM ree.

r) CIUCOK IUTEPATYPHI 110 JIAOOPATOPHBIM 3aHSATHSIM :

- [IumenoBa M.H. PykoBo/iCTBO K IpakTHUYECKUM 3aHATHUSAM 110 MUKPOOHUOJIOTUM (MaJIbIil
npaktukyMm). Yuebnoe nocobue / M.H. [Mumenosa, H.H. I'peuymkuna, JI.I. A3oBa Ilog pen.
Eroposa H.C. - M. U3n-Bo MI'Y, 1971. -222 c.

- I'panoBa H.b. JlaGopaTopHbIil mpakTukyMm mno oO1ei Mukpoduonoruu / H.b. I'pagosa [u
ap.]. — M.: leJIn npunt, 2001. — 131 c.

- HerpycoB A.W. Ilpaktukym mo mumkpobmoinoruu / AWM. HerpycoB [u ap.]. — M.:
Axanemus, 2005. — 608 c.

- Tenmep E.3. Ilpakrukym o mukpoouonoruu / E.3. Tennep, B.K. lllunsaukosa, I'.H.
IepeBepseBa. — M. : JIpoca, 2004. — 256 c.

- Tpyumna T.I1. MukpoOuosorus, ruruesa u canutapus B Toprosie / T.I1. Tpynmna. —
PocroB H//1: ®enukc, 2000. — 320 c.

- Kanranosa T.H. Ilpaktukym 1mo MUKpOOMOJIOTMM W OMOTEXHOJIOTHM: JIaOOpaTOpHbIE
paboter / T.H. Kanranosa. — FOxno-Caxanuuck: CaxI'V, 2011. — 56 c.

1) Metoauueckue ykazaHus 10 OpraHU3al[iyd CaMOCTOSITENIbHON pabOThl CTYAEHTOB.

CamocTtosaTenbHas paboTa CTyAeHTOB Oazupyercs Ha U3Y4eHUU:

- JIEKIIMOHHOTO MaTepuana;

- y4eOHO-METOANYECKUX TTOCOOU;

- UCTOYHUKOB JIUTEPATyphl (YA€OHUKH, MOHOTpa(UU, HAYIHBIC KYPHAIIBI );

- HHTEPHET-PECYPCOB.

CamocrosiTennbHyI0 paboTy M0 JUCHHIIMHE CIeIyeT HadaTh C U3y9eHUS TEOPETHUECKOTO
MaTepuaia ¥ C TUCBMEHHBIX OTBETOB Ha BONPOCHI TEOPETHYECKOM YacTU COJCpKaHUs
JMCHUIUIMHBI, 4TOOBI MPHUCTYIMUTH 3aT€M K BBHIMOJIHEHUIO MMCBMEHHBIX MPAKTHUYECKUX padoT,
uMesi HeoOxouMble 3HaHMs. Kpome TOro, TOTOBHUT K ayJMTOPHOH paboTe ¢ IpernojaaBaTeiieM
CIIUCOK BOINPOCOB, KOTOpbIE HE YAAJIOCh pa300paTh CAMOCTOSTENBHO, a TaKkKe TeTpaib C
IUTAHAMU-KOHCIIEKTaMH 10 TEOPETHUYECKOMY Marepuainy IUCUMIUIMHBL [Ipu MOATOTOBKE K
CEMHHApPCKUM  3aHSATHSAM CTYAEHT JIOJDKEH OTBETUTh Ha BOIMPOCHI, yKa3aHHbIE B TeMax
CEeMUHAPCKUX 3aHATUH, PYKOBOJCTBYSCh IPH 3TOM JIEKIIMOHHBIM MaTepUaloM, JHMTepaTypoH,
UHTEPHET-PECYPCAMHU.

B mnepuon oOydyeHus ciymarend HUMEIOT BO3MOXHOCTb IOJIb30BAThCS HAYUYHBIMU
marepuaiamMu  Kadeapbl  (U3MONOTMM  pacTeHMil, OHOTEXHOJOTMH U  OMOMH(POPMATUKU
buonormueckoro uncrutyra TI'Y, dongamu Hayanoit 6ubmmoteku TI'Y ¥ OTKPBITBIM AOCTyIIOM
K pecypcam miardopm www.pubmed.com, www.sciecedirect.com, HHTEpHET-COSAMHEHUEM ISt
o3HakomiieHus ¢ 6azamu ganueix PDB, SCOP, NCBI GenBank.

Jis mpoBepKu 3HAHWU CTyJEHTaM mpeiaraetcs (OHI KOHTPOJIBHBIX BOIPOCOB JUIS
CaMoCTOSITeIbHOW pabOThl. B KOHTPONBHBIX BOMpPOCaxX OTpa)xkaerTcsi MOHATUUHBIA armapar
M3y4aeMOTO Kypca, 3HaHHE PEKOMEHJOBAHHOW K M3YYCHMIO JIUTEPATYpPhI, TOKYMEHTOB, 3HAHHE
npoOJeM U3ydaeMoi AUCIIUTUIMHBI 1 METOOB MTOMCKA UX PEIICHHH.



12. llepeyeHb yueOHOI IuTEepaTyphl U pecypcoB ceTu UHTepHET

a) OCHOBHAs JIUTEpaTypa:

- MonexynsipHasi MUKpOOUOJIOTHS : YdeOHUK JUIs By30B : [mo cmenunanbHOCcTH 020209
"Muxkpobuonorus" u Hanpasiaenuto 020200 "buonorus"] /A. JI. bproxanos, K. B. Pridak, A. .
Herpycos ; nox pen. A. 1. Herpycosa — M. 3x-Bo MockoBckoro yausepcurera , 2012 — 476c¢.

- OOmas OMOJIOTUST W MHUKPOOHOJIOTHS : [ydeOHOE mocoOHe i CTYIACHTOB BBICIIM X
y4eOHBIX 3aBe/IeHHH, o0yJarommxcst o HanpasieHuto "buorexnomorus'] /A. 1O. TIpocekos, JI.
C. Conparosa, U. C. Pazymuukosa, O. B. Koznosa — Cn6.: IIpocnexr nayku, 2012 — 318c.

0) IOMOTHUTENIbHAS TUTEpaTypa:
- O6wmas mukpoouonorus / I'.I'. Illnerens— M. Mup, 1972 — 476¢.
- Muxkpo6uonorus/ M.B. I'yceB, JI.LA. MuneeBa/ Yue0. 3-e¢ uzn. M.: M3n-Bo Mock. YH-Ta,
1992.-376c.

B) pecypchl cetu IHTepHeT:

- Hayunas snexkrponnas 6ubnanoreka e LIBRARY.ru

- HanmonanbHbIi 1eHTp OnoTexHonornveckoit mHpopmanuu (anri. National Center for
Biotechnological Information, NCBI) https//www.ncbi.nlm.nih.gov.

- bubnuorpaduueckas u pedeparuBHas 6a3za gaHHbIX «Scopus» https//www.scopus.com

- Oomepoccuiickass Cerp Koncynsrantllmoc ChopaBoyHast mpaBoBasi cHCTEMA.
http ://www.consultant.ru

13. IlepeyeHb MH( OPMALMOHHBIX TEXHOJIOTHIi

a) JJUI[EH3UOHHOE U CBOOOIHO pacIpoCTpaHsIeMOe TPOrpaMMHOE 00eCIeUCHHIE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BiiIo4aeT MpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint O utlook);

— yOMMYHO IOoCTymHBIE o0aunble TexHoaoruu (Google Docs, SAHmekc aAuck u T.11.).

0) nHGOPMAITMOHHBIE CITPABOYHBIE CHCTEMBI:

— DnekTpoHHbI  KaTamor Hayuno#t 6ubmmoreku TI'Y —  http://chamo.lib.tsu.ru
[search/query?locale=ru&theme=system
—DnexktpoHHast ~ OubOnmorteka  (pemosutopuit) TI'Y — —  http://vital.lib.tsu.ru

Ivital/access/manager/Index
— OBbC Jlans — http://e.lanbook.com/
— 9BbC KoncynpranT crymenta — http://www.studentlibrary.ru/
— OOpa3oBarensHas mardopma KOpaiit — https://urait.ru/
—9BbC ZNANIUM.com — https://znanium.com/
—9BC IPRbooks — http //www.iprbookshop.ru/

14. Matepua/bHO-Te XHHYeCKOe 00eceyeHue

Aynutopuu JUisl TPOBEACHUS 3aHATUI JIEKLMOHHOIO THIIA.

AymuTopuH s TPOBEICHHS 3aHATHM CEMMHApCKOTO THIA, HWHIUBUIYAJIBHBIX M
IPYINIOBBIX KOHCYJIBTAIIMM, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHOM aTTeCTalluu.

Jlaboparopuu, 000pyIOBaHHBIE ONTHYCCKON TEXHHKOH (MUKPOCKOIBI, OMHOKYIISPHBIC
JIYTIBI).

[TomerieHust U1l CaMOCTOSATENILHOM pabOThl, OCHAILCHHBIE KOMITBIOTEPHON TEXHUKOH U
JOCTYIIOM K ceTH VIHTepHEeT, B 3JEKTPOHHYIO HH(GOPMALMOHHO-00pa30BaTEIbHYIO Cpely U K
UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAM.


https://www.scopus.com/
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

15. Undopmanusi 0 pazpadoTunkKax

JlymaeBa Muua BnaamMupoBHa, kaHJ. OMON. HayK, Kadeapa (U3MOJOTMHM PacTEHUH,
ouotexHosoruu u ononHdopmaTuku bruonorndyeckoro nacruryra TI'Y, momeHT.



