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1. Henab u niaHupyembie pe3yJabTaThl 0CBOEHHS TUCHUILIHHBI (MOAYJIA)

Lenpr0 OCBOCHUS TUCIUILTHHBI SIBJISIETCS (POPMUPOBAHHUE CIEAYIOLUTNX KOMITETEHIIHA:

— OIIK-1 — crmocobHOCTD peraTh THIOBbIE 3a1a4i NMPO(ECCHOHANBHON NesITEIbHOCTH Ha
OCHOBE 3HAHWI OCHOBHBIX 3aKOHOB MAaT€MAaTHUYECKUX U €CTECTBEHHBIX HAyK C NPUMEHEHUEM
UH(POPMALMOHHO-KOMMYHUKALIIOHHBIX T€XHOJIOTHI;;

Pesynbpraramu OCBO€HUs AUCLUIIIINHBI SIBJISIOTCS CIEAYIOLINE NMHAUKATOPB! JOCTHXEHUS
KOMITETEHLIUI

HOIIK-1.1. Pemaer Tumnoble 3ama4dul MpopECCHOHAIBHOW NEATENbHOCTH Ha OCHOBE
3HAHUN OCHOBHBIX 3aKOHOB MaT€MAaTUYECKUX U €CTECTBEHHBIX HaYK;

2. 33).]3'{1/1 0CBOCHHSA JTHUCHUITJIHHDbI

— OcBONTH MOHATUIHO-TEPMHHOJIOTHYECKUH anmapaT B 00JaCTH MHKPOOHOJOTHUECKUX
TEXHOJIOTUH ¥ IPUHUMATh PELICHUS MO UCTIOIB30BAHUI0 MUKPOOHOIOrHYECKIX TEXHOJIOTHH JJIs
NPOM3BOJCTBA U NEPePabOTKH CETbCKOXO35IHCTBEHHON MPOIYKIIHH.

— Hayuutbcst npUMEHSTH TNOHATUHHO-TEPMHMHOJIOTMYECKHUN ammapaT B o0yacTH
MHUKPOOHMOJIOTHYECKON TEXHOJIOTUH U METOMABbI M CIOCOOBI MUKPOOHOJOTHUECKOH TEXHOJIOTHU
IUTSL IPOU3BOJICTBA U MEPEPa0OTKH CeTbCKOXO3SIICTBEHHOMN MPOMYKITUH.

3. MecTo quCHUIUIMHBI (MOAYJISI) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMmbl

JIMCIUIUINHA OTHOCHUTCS K 00sI3aTENIbHON YaCTH 00pa30BaTeIbHOM MPOrPaMMBL.

4, Cemectp(b1) ocBOeHHs U popMa(bl) MPOMEKYTOYHOM ATTECTALMH MO JUCHHILINHE

Cemectp 5, 5K3aMeH.

S. BXO)_]HbIe TpCﬁOBaHI/IH AJIsA OCBOCHHUSA AUCHHUIIJINHbBbI

JUisl yCremHoro OCBOSHHsI AUCLUIUINHBI TPEOYIOTCSI KOMITETEHLNH, C(OPMHUPOBAHHBIE B
XOfIe OCBOEHUsI 00pa30BaTENbHBIX [IPOTPAMM MPEIIECTBYIOLIETO YPOBHs 00pa30BaHMUs.

JUIi  yCHemHoro OCBOEHHsI IUCHUIUIMHBI TPEOYIOTCS pe3ysnbTaThl OOy4eHHs IO
CJIENYIOUINM TUCHUIUIMHAM. TEOPETUYEeCKHE U METOMOJIOTHYECKHe OCHOBBI 0a30BbIX obacreil
3HaHUH €CTECTBEHHO-HAYYHOTO LIUKJIA (XUMHS, (U3MKA, MATEMATHKA). .

6. A3bIK peanu3zauuu

Pycckuit

7. O6beM aUCHUNIHHBI (MOXYJIA)

O01mast TpyA0EMKOCTh THCLUILINHBI COCTaBsieT 3 3.€., 108 4acoB, U3 KOTOPBIX:
— JeKuuu: 22 4.;
— CEMHUHApPCKHE 3aHATUA: 8 4.
— npaxktuyeckue 3aHAtus: 0 4.
— nmabopaTopHbie padoThl; 24 .
B TOM 4HCJI€ IPaKTHUecKas MoaAroroska: 0 4.
O6bem camocToATeNbHON pabOThI CTyIEHTA ONpeneieH yueOHbIM IIAHOM.

8. CoaepxaHue AMCUUIUIMHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Ilpenmer MEUKPOOHOIOTHH U Pa3HOOOPa3HE MHUKPOOPTaHIU3MOB

OnpeneneHne MUKPOOHONOrUM Kak OWOJNIOTHUECKON HAayKU H3Y4aroIleHd OpraHHu3MbI
manoro pasmepa. Ilpeamer u oObexThl MuKpoOuonoruu. McTopusi co3maHusl yBEIUIUTEIbHON
TEXHUKA. MUKPOCKOIBI, CO3/IaHHbIE JHTOHM BaH JIEBEHI'YKOM M HCTOPHS «aHUMAJIbKYJIE.
buopasznooOpasue MHKpOOpPraHu3MoB. Pojb MHKPOOPraHM3MOB B IOYBOOOPA30OBATEIBHBIX



nporeccax Y IUIOAOPOAMU TOYBBI, MOJYYEHHU OPraHUYECKHX yaoOpeHuil. DnuduTHbe
MHUKPOOPTaHU3MbI TIOBEPXHOCTH JIMCTHEB, CEMSTH U 30HBI KOPHsI pacTeHuil. Mukpodiopa mionos
U OBOLIEN.

Tema 2. MecTo MHKpPOOPraHM3MOB B CHUCTEME€ JKUBBIX OpPraHU3MOB Ha 3emile.
duoreHeTuyeckasi ~ CUCTeMaTHKa  JKUBbIX ~ OpraHusmoB.  [IpuHummbl  TakcOHOMUU
MHKPOOPTaHU3MOB

Hcnonb3oBaHue «MOJEKYJSPHOrO XpOHOMeTpa» reHoB, Mousekyinbel 16S pPHK nns
co3naHust (PUJIOTEHETUYECKOW CUCTEMBI JKMBBIX OpraHu3MoB. JloMeHb! *ku3Hu Archaea, Bacteria
u Eucarya. MexxnyHapOAHbIi KOAEKC HOMEHKJIATYPbl OPraHU3MOB.

Tema 3. OOuiue cBolicTBA MUKPOOPraHU3MOB. lIpokapuoTudyecke M 3yKapuOTHYECKHUE
MHUKPOOPTaHU3MbI. DBOJIIOLINS 3YKAPUOTHUECKOH KJIETKH U3 MPOKAPHUOTHYECKON

Maneiii pasMep MHUKPOOPIaHM3MOB, M3MEpPEHHE pa3Mepa KIJIETOK MHKPOOPraHU3MOB,
MHKPOOPTAHU3MBI-THTAHTBL.  AKTHBHOCTH M IUIACTUYHOCTb MeTaboin3Ma, IOBCEMECTHOE
pacmpocTpaHeHHe B MpHUpone, YAOOCTBO B oOpallleHuu B JIAOOpPaTOPHH. DBOJIOLUS KU3HU Ha
3emJie, aHOKCUT€HHBIH 1 OKCUreHHbIH (poTocuHTe3. COBpeMEHHBIE U IPEBHHUE [TUAHOOAKTEPHH.
DHaocuMONOTHYECKAst TEOPHUS TPOUCXOXKIACHHS SYKAPUOTHIECKOHN KIETKH U €€ JOKa3aTeIbCTBA.
OCHOBHBIE OTJIMYHSI KJIETOK SYKapHOT, OaKkTepuii u apxeil.

Tema 4. OcoOeHHOCTH CTPOCHUS TPOKAPHUOTHIECKUX KIIETOK

Mopdonorudeckue dpopmbl mpokapuot. CTpoeHHe KIeTo4HOM cTeHku. I pam+ u I'pam-
OakTepuu. AHTUOMOTHKH, MEXaHHM3M JEHCTBUS M YCTOHYMBOCTh K aHTUOMOTHKAM. JBuikeHue
mMukpoopranusmoB. JKrytuku, GumOpun u mumu. buonnenku. Takcucsl. CiMpoOXeThl, ABHKEHUE
C MOMOIIBI0 aKCHAJIbHONW HUTH, OnopasHooOpasue crnimpoxer. CKOJMbKEeHHE U MUKCOOAKTEPHH.
Kancyner m  cnusb, sk3omonucaxapunabl.  Lluromnazmaruueckue BkiroueHus. Cropel #
cnopooOpaszoBanue. Bacillus u Clostridium — nBa OCHOBHBIX poAa CHOPOOOPA3YIOLINX
MHUKPOOPTaHU3MOB, OCOOEHHOCTH CTPOEHUS U pa3HOOOpasue.

Tema 5. OcHOBHBIE OCOOEHHOCTH CTPOSHHS U PA3MHOXKEHHSI BUPYCOB

OO6ume cpoiictBa BupycoB. OTkpbiTHe QuubTpyromuxcs supycoB .M. MBanoBckum.
[Ipumeps! BupycOB: BUpyC TabauHOW Mo3aukuy, Oakrepuodar T4, Bupyc nMmyHOmepuLnTa
yenoBeka, renarosupycbl. CtpoeHue BupycoB. Pemiukanus BupycoB. JIuzoreHssii u
JUTUYECKUH LUKIBL Perummkanmst perpoBupycoB. Iyt 60oppOBl ¢ BUPYCHBIMH HH(EKIHAMH.
IIproHBI 1 KOPOBBE OEIIEHCTBO.

Tema 6. MeTabo1M3M MUKPOOPTaHU3MOB

Karabomusm u anaGomm3m. OCHOBBI pa3feNieHUus TUMOB MeTaboju3Ma IO JIOHOPY
HJIEKTPOHOB, HCTOYHHMKY JHEPrUM W HCTOYHHMKY KJIETOYHOro yriepona. bposkenue. Ilytu
kataboym3aMa rekcos. [nukomm3 (myte OwmbOnena-Meiteproda-Ilapraca). Tumbl OposxeHwMit:
MOJIOYHOKHCJIOE, CIUPTOBOE, MPOIMHOHOBOKUCIOE, MYPaBbHHOKHCIOE, MACISIHOKUCIOE |
YKCyCHOKHCHOe OpokeHue. I'oModepMeHTaTHBHOE U reTepoepMEeHTaTHBHOE MOJIOYHOKHCIIOE
oposkenue. I[Tenrozodocharubrii (6-hochormrokoHaTHBIN) MyTh KaTabomu3ma rekcos. 2-Keto-3-
ne3okcu-6-pocdormokonarusiii myth (KJDI') (DuTHEpa-/lynoposa) myTh kaTaboM3Ma TeKCO3.
Peakuuu cybcrparnoro gochopunupoBanusi. AspobHoe nbixanue, LIukia TpHKpOOHOBBIX KUCIOT
U okuciureapHOe  (ochopwinpoBaHue.  AHaYPOOHOE  AbIXaHWE.  JeHUTpudUKams,
cynbdatpenykiuss  kapOoHaTHOe  nbixaHue  (MeTaHoreHe3), (ymapaTHoe  IbIXaHUE,
kenesopenykuus. XemocuHte3, Otkpeitne xemocunte3a C.H. Bwunorpaackum. Cepy-
okucmsrommre  xemonutorpodbl.  becuerHeie  cepoOaktepun.  JKenesookucisroinue
Acidithiobacillus ferrooxidans. Hwurpudukammsa. OxucieHne BOAOPOAa W THAPOTEHA3bL
Oxucnenue CO. @oromutorpodsl. Peakimu OnocuHTe3a. buocuHTe3 coemueHnHUN yriepona,



mukn KaneBuHa wu  anprepHaTuBHble nyTH (ukcaumn CO2. BOCCTaHOBHTENBHBIA LIUKI
TpukapOoHOBBIX KUCIOT. ITyTh AneTnin-CoA.

Tema 7. DkonOrust 1 reOXMMUYECKAst AEITEIBHOCTb MUKPOOPTaHU3MOB

Cumbno3, Tumbl cuMOMO3a, CHUMOMOTHYECKHE AacCOLHMALUHd  MHKPOOPTaHHU3MOB
(mpumepbl). B3anMOOTHOIIEHHST MUKPOOPTaHU3MOB M MAKPOOPTaHU3MOB (PACTeHHI, )KUBOTHBIX,
yenoBeka). buoreoxnmuueckas qesiTeIbHOCTD MEKPOOPTaHIU3MOB. YUacTHE MUKPOOPTaHU3MOB B
[IUKJIaX YIJIepona, a30Ta, Cephbl M IPYTHX 3JIEMEHTOB B npupone. IlouBeHHBIE MEKPOOPTaHU3MBL
Mukpobuonornueckass Teopus B.P.  Bumesimca 00 oOpasoBanmm rymyca. Poinb
MHKPOOPTaHU3MOB B IOJYYEHHH OPTaHUYECKUX ynoOpeHwil. 3Ha4eHHe MUKPOOPTaHM3MOB B
NEPBUYHOH TPOAYKIMH BOAOEMOB U MHHEpPAIM3aLMsl OpPraHWYECKHX BeIlecTB. Poib
MHKPOOPTaHU3MOB B MECTOPOXKIEHHSIX ITOJIE3HBIX HCKOTAEMBIX, B IEpepadOTKEe OTXOMOB U
J€TOKCHUKALMH STTOBUTHIX BELIECTB.

9. Texkymuid KOHTPOJIb M0 JHCHUIJIHHE

Texkymui KOHTPOJb MO AWCLUIUIMHE MPOBOAUTCS IMyTeM KOHTPOJA MOCELAeMOCTH,
MIPOBENECHUsI TECTOB MO JIEKIIMOHHOMY MaTepually, COAEpPKaluX BOMPOCHl HA 3HAHUE OCHOBHBIX
MOHATHI M TEOPETHUECKUX IOJIOKEHUH, PEIIeHHs] CHTYallMOHHBIX 3amad U (pukcupyercs B
(bopme KOHTPOJILHON TOYKH HE MEHEE OHOTO pasa B CEMECTP.

10. ITopsinok npoBeaeHUs1 1 KPUTEPUH OLICHUBAHHS MIPOMEKYTOYHOM ATTECTALIUH

JK3aMeH BO BTOPOM ceMecTpe INPOBOAWNTCS B IHUCBbMEHHOH ¢opme mo Ouneram.
DK3aMEHAIMOHHBI OWJIET COCTOMT W3 TECTOBBIX 3aJaHWH, BKIFOYAIOLIUX BOMPOCHI HA 3HAHHE
TEOPUH, AHAJIN3 W MHTEPIPETALNIO, OLUEHKY U NPUHATHS pelleHus (MPUMEHEHUs B MPAKTUKE
mMukpoduonorun). IlponomxurenbHOCTb 3K3aMeHa 45 MUHYT.

Jlomyck K 35K3aMeHy IO TUCHHIUIMHE MPOUCXOAMT TIOCIE MPOXOKACHUS CTYIEHTOM
NPaKTUKA 10 AWCUUIUIMHE W OCBOSHHHM METOIUK HCCICOBAHUS MHKPOOHOIOrHYECKIX
npoueccoB. UTorosast OieHKa 1o JUCHUIUINHE COCTOUT U3 OLIEHKU 33 CAMOCTOSITENBHYIO padoTy
(TeKkyIIuil KOHTPOJIb) M OLIEHKH 32 3K3aMeH (IIPOMEXKYTOUHAs aTTECTALHS).

Ouenka cymmupyetcst u3 % cootHomenus, 15% - nocewmenne, 20% - TeKymui TeCTOBbII
KOHTPOJb, 25% - mpakThdeckas padoTa, 3a SK3aMEHALMOHHBIA TECT CTYAEHT MOXKET IOJYyYUT
40%.

Ouenka ot 50 — 65% - y1OBJI€TBOPUTEIBHO

65 - 80 % - xopomuio
6onpie 80% - OTINYHO

IIpumepsl 3aaaHUN TEKYIIETO KOHTPOJIS.
3.1 Tectbl Tekywmero KOHTpOJas. IIpuMepsl BHUOOB TECTOBBIX 3aaHUN IO TEMam

AUCITHUITIIMHBI (HpaBI/IJ'IbeIe OTBETHI IEPCUUCITICHBI B KOHLIE Bonpoca)

Tema 1: IIpenmer MuKkpoOHOIOrUU U pa3HoOOpa3ne MUKPOOPTaHU3MOB

1. MonekynsipHasi (pUIOT€HUS] JKUBBIX OPraHM3MOB OCHOBaHa Ha (BbIOepHTE
NPaBUJIBHBIA OTBET):
a. CTpoeHnu KJIETKH 0. Tume nutaHus B. Ctpoenun monekynsl JJHK T.

ITocnenoBarenpHOCTH HYKJI€OTHAOB B reHe 16/18SpPHK

2. OOBIYHO pa3Mepsl KIETOK MUKPOOPTaHU3MOB BBIPAXKAIOT B (BBIOSPUTE MPABHIIbHBIN
OTBET):

a. Merpax 0. cantumeTpax  B. MuutumeTpax I. MHKPOMETpPax .
HaHOMETpax

3. Kv3Hb Ha 3emiie MpennooKUTEIbHO BO3HUKIIA (BEIOEPHUTE TIPABUIIbHBIA OTBET):



a. 4.5 Munuapaa JgeT Hasan 0. 3.8 MuyuHapaa et Ha3ax B. 2 MUWJUIMApA JIET

Ha3an r. 1.5 Munnuapna et Hasan a. 0.5 muinapaa et Haszan

4. Jpo3o¢una OTHOCHTCS K HAALAPCTBY (IOMEHY ) (BBIOEPUTE MPABUIIBHBIN OTBET):

a. Eucarya 0. Bacteria B. Archaea

5. B knmaccudukanuu MHKPOOPTaHM3MOB CEMEWCTBO MPEACTaBIsET Oojiee HU3KUI
ypPOBEHb, 4YeM(BBIOEPUTE MPABHIIBHBIN OTBET):

a. Knacc 6. Pon B. Bung

6. Haumenbmuii pasmep KJIETKH U3 MEPEUUCIEHHBIX UMEET (BbIOEpUTE MPABUIIBHBIN
OTBET):

a. DPUTPOIUT 0. Mycoplasma genitalium B. Escherichia coli

3.2 Tunosble BONPOCHI 5K3aMEHALIMOHHOIO TECTA

1 MonexynsipHast pUIOTe€HHsI JKUBBIX OPTaHM3MOB OCHOBaHA Ha?

2 OOBIUHO pa3Meps! KIETOK MEKPOOPTaHIU3MOB BbIPAXKAIOT B?

3 ’KuzHb Ha 3emiie NpeanoNoKUTENbHO BO3HUKIA?

4 Y CcTOHUMBOCTD K AaHTHOMOTHKY MOKET 00eCreunBaThCs?

5 s Borrelia burgdorferi xapaktepHo?

6 Karnicyna u cnusp y GakTepuii BBINOJTHSIET (PYHKLNIO?

7 3eneHble pacTeHUs! ABJIAIOTCA?

8 [Ipu a3poOHOM ABIXaHUHU aKLEITOPOM 3JIEKTPOHOB SIBIISIETCS?

9 [Ipu HUTpUUKALH AKLENTOPOM 3JIEKTPOHOB SIBIISETCS?

10 baxTepus, ucnonp3yromas kejie30 B KauecTBe J0HOpa 3JIEKTPOHOB?

11 Bakrepuodar T4 oTHOCHTCS K HAAAPCTBY (AOMEHY)?

12 Jpo3oduna OTHOCHTCS K HAALAPCTBY (IOMEHY)?

13 PuGocomsl sykapuot npencrasieHsl popmoii?

14 ITepBble MUKPOOPTaHU3MBI Ha 3eMile MPEATON0KUTEIbHO MOSIBUINCDH?

15 Kakast u3 mepeuncrneHHbIXx OakTepuil sIBISETCS BO3OyIUTENEM HH(PEKIIHOHHOTO
rernatura’

OO6pa3suenr BOMPOCOB 3K3aMEHALMOHHOT'O TECTA
Bribepure Hanbosiee moaxoasmuii OTBET U3 MPEIIOKEHHBIX BAPUAHTOB:

O R bDE e —

3.

WO AN ST O

508
60S
708

80S

Kumeuynast majiouka OTHOCUTCS K HAUAPCTBY (IOMEHY):

. Eucarya
. Bacteria
. Archaea

PuGocoms! apxeii nmpencraieHbl HOPMOI:

MoOHOTpUX UMEET:

. OAWH XKI'YTUK
. JABa
. OUH NIY4YOK XKI'YTUKOB
ABa IMy4YKa XT'YTHKOB

. MHOT'O XT'YTUKOB

JKIYyTHKA

HpI/I OKHCJICHHUHU XKEJIC3a JOHOPOM SJIEKTPOHOB SABJIACTCH:

. CEepOBOIOPOA
. cynbdar
. KUCIIOpOA



I. OpraHUYeCKUe COETUHEHHSI
n. Fe2+

e. Fe3+

K. BOzIa

3. MOHOOKHCBH yTJIepo/a

u. pymapar

K. CYKLIMHAT

JI. METaH

5. Apxesi, OKHCIISIOIIAs Cepy:

a. Nitrosomonas

0. Nitrobacter

B. Acidithiobacillus ferrooxidans

r. Sulfolobus acidocaldarius

n. Beggiatoa

e. Desulfovibrio desulfuricans

. Methanobacterium thermoautotrophicum
3. Archaeoglobus fulgidus

u. Pyrolobus

k. Rhodospirillum rubrum

Kpurepun oneHku 0TBETa Ha BONIPOC:

1) BEPHBII OTBET Ha MNOCTABJIEHHBII BOMNPOC,
2) Oropa Ha MPUMEPHI;

3) CBSI3b TEOPUH C MPAKTUKOM;

4) BJIAZICHIE OCHOBHBIMH MTOHATHSIMH.

11. Y4yeOHoO-MeTOAUYECKOE 00eceueHHe

a) DIEKTPOHHBIN yYeOHBIH Kype MO MHUCLUIUIHHE B 3JIEKTPOHHOM YHUBEPCHTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=18143

0) OnleHOUHBIE MaTepHasbl TEKYIEro KOHTPOJSI M MPOMEKYTOYHON aTTECTAIlHH I10
TUCLIUTUTAHE.

B) [lnan ceMUHAPCKHUX / MPAKTHYECKUX 3aHATHI MO TUCIUILIHHE.

CemuHapckue 3aHsITHS:

1. dunoreHeTHUECKass CHUCTEMATHKA JKUBBIX OPraHU3MOB. [IpUHIMIBI TAKCOHOMHH
MHUKPOOPTaHU3MOB.

2. Opomoumss kM3HH Ha 3emse.  IIpokapHOTHUECKHE U 3YKapHOTHYECKHE
MUKPOOPTaHU3MBI.

3. Mopdonoruueckne  ¢popmbl  mpokapuor.  OcoOeHHOCTH  CTPOEHUsT U
NepeABIDKEHNs. AHTHOMOTHKH, MEXaHNU3M ASHCTBHUS M yCTOMYMBOCTD K aHTUOMOTHKAM.

4. Ctpoenne BupycoB. Perumkaumsi BupycoB. Ilytm OOppObI C BHUPYCHBIMH
UH(PEKIISIMH.

5. Tunbr  Oposkenuit. Llukn  TPUKPOOHOBBIX ~ KHUCJIOT W OKHCIHTEIBHOE
dochopurpoBaHre. XeMOCHHTES.

6. YdacTie MHUKPOOPraHM3MOB B ILMKJAX YIJIEPOAa, a30Ta, Cepbl U IOPYIux

SJIEMCHTOB B MPUPOIE. Poip MUKPOOPTAaHU3MOB B MECTOPOKACHUAX TTOJE3HBIX UCKOITACMBbIX.

Temsbl 1 kpaTKOe copepskaHue TabopaTOPHBIX 3aHATHI:

Tema 1: Mukpobuonorudeckas Jiadopatopusi U npaswia paboTel B Heil. Crepumusanus
ne3nHpeKIHs.

[IpuHUMTEI OpraHu3amu U OOOpPyAOBaHHE MHKPOOHOJOrMYECKHX J1abopaTopHil.
[IpaBuna pabotel B MukpobOuonornueckoil naboparopun. Texnmka OezomacHoctu. IlpaBuia
acenTuku. Jesunpuuupyrommue seuiectsa. KyabTuBUpOBaHHE U XpaHEHHE MUKPOOPTaHU3MOB.


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

Tewma 2: OcHOBHBIE NPUHLUIIBI KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

[IpaBuia CoOCTaBIEHUS THUTATENBHBIX Cpeld U (U3NKO-XUMHUECKUMH TapameTpaMu
KYJIbTHBUPOBAaHUSI MUKPOOPTaHU3MOB.

Tema 3: IloceB MukpodOpsl BO3AyXa, BOABLL, TOYBLI. [loNyd4eHHE HAKOMUTEIHHBIX
KyJbTYP.

IlonydyeHne  HaKONMUTENbHBIX  KYJIbBTYp B  DJJIEKTUBHBIX  ycioBUAX. OCBOUTH
MHUKPOOHOJIOTHYECKUH MTOCEB U3 BO31yXa, BOJBI, TIOYBBI.

Tema 4: KonudecTBeHHBIN yueT MUKPOOPraHu3MoB. OnucaHue KOJIOHUH U KIIACCUYECKHE
METO/bI HACHTU(UKALNH MUKPOOPTaHU3MOB. BriieneHne YicThIxX KyabTyp.

HsydeHne MeTONOB KOJIMYECTBEHHOIO Yy4€Ta MHUKPOOPraHW3MOB, OCHOBAaHHOIO Ha
KyJbTUBUPOBaHUU.  [IO3HAKOMUTBCSI € BBIACICHHMEM  YUCTBIX  KYJBTYp  a3pOOHBIX
MHKPOOPTaHU3MOB U UX NEPBUYHON HICHTU(UKALIUEH.

Tema 5: Mukpockonus. IlpurotoBnenne mnpenapaToB M OKpAIIMBAHHE MHKPOOHBIX
KJIETOK.

ITonyuenne HaBbIkOB paboTBl € MHKpoOcKomoMm. llpuroroBneHne mnpenapaToB
MHUKPOOPraHU3MOB JIJIs1 MUKPOCKOITUPOBaHUsA. MUKPOCKOIIUPOBAHUE KJIETOK YUCTON KYJIBTYPBI.

Tema 6: OCHOBBI MOJNEKYJSIDHOH HWACHTUPHUKALMK W  aHaiIM3a COOOINECTB
mukpoopranusmoB. Pasnenenue IILP-pparmentoB renma 16S pPHK Oakrepuit meromom
snekTpodopesa B arapo3HOM redie.

Ocsouth paznenenue IIP-pparmento JIHK mpokapuor meromom snextpodopesa B
arapo3HOM rene.

r) Cucok JuTepatypsl 1O Ja00PaTOPHBIM 3aHITHSIM:

- ITumenosa M. H. PykoBOACTBO K MPAaKTUYECKUM 3aHATHSAM 110 MUKPOOHONOTHH (MaJIbIi
npakTukyMm). YueOHoe nocobue / M .H. Ilumenosa, H.H. I'peuymkuna, JLI'. Aszosa Ilox pen.
Eroposa H.C. - M. U3n-80 MI'Y, 1971. -222 c.

- I'panosa H.b. JlaGoparopHslii mpakTukyM o odmeit mukpoduosioruu / H.b. I'panosa [u
ap.]. — M.: deJlu npunT, 2001. — 131 c.

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

- Tenmep E.3. IIpaktuxym no mukpobuonoruu / E.3. Tenmnep, B.K. Illuneuukosa, I".1.
ITepesepsesa. — M.: [Ipoda, 2004. — 256 c.

- Tpyuruna T.I1. Mukpobuonorusi, ruruesa u canutapus B roprosne / T.I1. Tpymmna. —
Pocros v//1; @ennkc, 2000. — 320 c.

- Kanranosa T.H. IIpakTukyM 1Mo MHUKpPOOHOJOTHHM M OMOTEXHOJOTHH: J1abopaTopHbIe
padoter / T.H. Kanranosa. — FOxHo-Caxamuack: CaxI'V, 2011. - 56 c..

1) Meronndeckre yka3aHHsl [0 OpraHU3aLul CAMOCTOSITETIbHON paboThl CTYIEHTOB.
CamocrosTenbHas paboTa CTYACHTOB Oa3upyeTcs Ha U3YUECHUH:

- IEKLIMOHHOTO MaTepHaa;

- y4eOHO-METOTUYECKUX MOCOOUH;

- ICTOYHHKOB JINTEPATYPHI (YUeOHUKH, MOHOTpa(uy, HayUHbIE XKy PHAIbI);

- HHTEPHET-PECYPCOB.

CamocrosTenpHy0 padoTy MO AUCLUIUINHE CIEAYET HAYaTh C U3yUEHHUS] TEOPETHIECKOTO
MaTepuajsa W C THCHbMEHHBIX OTBETOB Ha BOMPOCHI TEOPETUYECKOW HYaCTU COAEPKAHUS
OUCIUTUTAHBI, 4TOOBI MPUCTYIUTh 3aT€M K BBIMOJHEHUIO MUCbMEHHBIX MPAKTUYECKUX padorT,
uMesi HeoOxoaumble 3HaHUs. Kpome TOro, roToBUT K ayguTOpHOU padoTe ¢ mpemnonasareiemM
CIFICOK BOIPOCOB, KOTOPbIE HE YIAJOCh pPa3o0paTh CaMOCTOSITENBHO, a TaKXkKe TeTpaab C
MIAHAMU-KOHCTIEKTAMHU TIO TEOPETHUYECKOMY MaTepuaily TUCHUIUTHHBL, [lpu mOATOTOBKE K
CEMHUHAPCKUM  3aHATUSM CTYJIEHT JOJDKEH OTBETUTh HA BOIPOCHL, YKA3aHHbIE B TeMax



CEMHUHAPCKUX 3aHSITHH, PYKOBOACTBYSICh IPU 3TOM JIEKLIIMOHHBIM MaTepHaliOM, JINTEPaTypoH,
HUHTEpHET-pecypcamu.

B mnepuon oOydeHus chymareadm HWMEIOT BO3MOXHOCTb IOJIb30BATBhCS HAYYHBIMU
Matepuaiamu kadenpsl (Qusmonoruu pacreHuit, OuwoTexHonormu U OuomH(pOpPMATHKU
buonornyeckoro uncruryra TI'Y, ponnamu Hayunoit Oubnuorexku TT'Y U OTKPBITBIM JOCTYIIOM
K pecypcam muathopm www.pubmed.com, www.sciecedirect.com, HHTEpHET-COSTMHEHUEM JIJIsI
o3HakomiieHus ¢ 6azamu nanHbpix PDB, SCOP, NCBI GenBank.

Jlns mpoBepKH 3HAHUH CTyAeHTaM mpeanaraercsi (pOHA KOHTPOJIBHBIX BOIMPOCOB IS
caMoCTOsITeNIbHOW paboTel. B KOHTPONBHBIX BOMPOCAX OTPAXKAETCS TOHSITHHHBIA anmapar
U3y4aeMoro Kypca, 3HaHH€ PEKOMEH/IOBAHHOM K M3YUEHHUIO JINTEPaTypbl, JOKYMEHTOB, 3HaHUE
npobieM n3ydaeMoi TUCLUILUTMHBI I METOAOB MONCKA X PELICHUH.

12. Ilepeuyenn yueGHOM auTEpaTyphbl U pecypcos cetn UHTepHeT

a) OCHOBHasl TUTepaTypa.

- MonekymsipHass MUKpOOUONOTHS | y4eOHHUK Ui BY30B | [0 crnenuaigpHOCcTH 020209
"Mukpobuonorus" u Hanpasnernto 020200 "buonorus"] /A. JI. bproxanos, K. B. Pribak, A. W.
Hetpycos ; noa pea. A. 1. Herpycosa — M. M31-Bo Mockosckoro yHusepcurera , 2012 — 476¢.

- OOmast Ouosorusi U Mukpobduonorust : [ydeOHOe mocoOue st CTYIEHTOB BBICIIHX
yueOHBIX 3aBeieHui, oOyqaromuxcs nmo HanpasieHuto "buorexnonorus"] /A. 0. Ilpocekos, JI.
C. Connarosa, 1. C. Pazymuukosa, O. B. Koznosa — Cn®.: I[Ipocnext Hayku, 2012 —318c.

0) NOTONHAUTEIBHASI TUTEPATYPA!

- O6mas muxkpoduonorus / I''I". Hnerens— M. Mup, 1972 — 476¢.

- Muxkpobuonorus/ M.B. I'yces, JI.A. Muneesa/ Yued. 3-e uzn. M.: Usn-Bo Mock. YH-
Ta, 1992.-376¢.

B) pecypchl cetn IHTEpHET:

- Hayunas snekrponnas 6ubnmnoreka eLIBRARY .ru

- Harmmonaneubiii ieHTp OuoTexHonorudeckoi napopmanuu (anri. National Center for
Biotechnological Information, NCBI) https://www.ncbi.nlm. nih.gov.

- bubnmmnorpaduueckast u pedeparuBHas 6a3a gaHHBIX «Scopusy» https://www.scopus.com

— Obmepoccuiickass  Cerp  Koncynbrantllmoc CnpaBounas mpaBoBas —CHCTEMA.
http://www.consultant.ru

13. IlepeyeHb HH(POPMALHOHHBIX TEXHOJIOTHH

a) TUIEH3UOHHOE U CBOOOHO PaCcIpOCTPaHsIEMOe MPOrpaMMHOe OOeCTIeUeHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. Bkirodaer mpuioKeHHUs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Oftice Web Apps (Word Excel MS PowerPoint Outlook);

— nyOnu4YHO AoCTymHbIE 00naunbie TexHojaoruu (Google Docs, AHnexc AWCK U T.11.).

0) uHpOpPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNeKTPOHHBIN KaTajor Hayunoit oubnuorexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpOHHas oudnuorexa (penoszuropwuii) Ty —

http://vital lib.tsu.ru/vital/access/manager/Index
— 3bC Jlansb — http://e.lanbook.com/
— 3bC Koncynbrant crynenta — http://www.studentlibrary.ru/
— ObpaszoBarenbHas mardopma FOpaiit — https://urait.ru/
— 3bC ZNANIUM.com — https://znanium .com/
— 3BC IPRbooks — http://www.iprbookshop.ru/


http://www.sciecedirect.com
https://www.ncbi.nlm.nih.gov
https://www.scopus.com/
http://www.consultant.ru
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

14. MaTepuanbHO-TeXHHYeCKOe o0ecreyeHue

Aynuropuu Asis MpOBeAEHUs 3aHATUH JIEKIIMOHHOIO TUIIA.

Aynuropuu sl TPOBENEHUs 3aHITUH CEMHHApPCKOrO THIMA, WHAUBUAYAIbHBIX H
IPYIIOBBIX KOHCYNbTALUHI, TEKYIIETrO KOHTPOJIS U IIPOMEXKYTOYHOM aTTeCTALUU.

[Tomemenns st CAMOCTOSITENIbHOW pabOThI, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHHKOH U
IOCTYIIOM K ceTu HHTepHeT, B 3JIEKTPOHHYK HH(POPMALMOHHO-00pa30BaTEIbHYIO CPedy U K
UH(POPMALMOHHBIM CIIPABOYHBIM CHCTEMAM.

15. Undopmanus o paspadoTunkax

Jlymaesa HMuna BnamumupoBHa, kaHa. Owon. Hayk, Kad. (PU3HOJOTHH PaCTEHHH,
ounorexHonornu u duonHpopmatuku TI'Y, TOLEHT.



