MHMUHOBPHAYKH POCCHUHU

®DenepallbHOE FOCYAAPCTBEHHOE OIOAKETHOE
00pa30BaTEIBHOE YUPEIKIECHUE BBICIIETO O0OPa30BAHUS
«TynbCKHUM TOCYTapCTBEHHBIN YHUBEPCUTET»

NucTutyT EcTeCTBEHHOHAaYYHBIN
Kadenpa 6uorexnomnorus

YTBepkICHO Ha 3acelaHuu Kadeapbl
OMOTEXHOJIOTUU

«9» ¢eBpans 2021 r., nporokoa Ne/

3aBeyromui Kapenpoi

— /

PABOYASA IMTPOI'PAMMA JUCHUIIJIMHBI (MOAYJIS)
«Mukpoouosorus»

O.H. [Tonamopéga

OCHOBHOI npodeccnoHaILHONH 00pa30BaTeIbHOM MPOrPaMMbI
BbICIIIET0 00pa30BaHUsA — NPOrpaMMbl DaKajiaBpuaTa

10 HAIPABJICHUIO IMOATOTOBKU
19.03.01 BuorexHoJorus

C HamIPaBIIEHHOCTHIO (TIpodrieM)
IK00OMOTEXHOJI0rusA

dopma(pl) 00ydeHUS: OYHAsI, 3a0UHAS

Nnentudukanuonnsii Homep obpaszoBarenbHoi nporpamMmbl: 190301-01-21

Tyna 2021 ron



2
JIMCT COI''TACOBAHMUA

pado4eil nporpaMMbl JUCHUILIMHBI (MOAYJIs1)

Pa3paborunk(u):

Heuaesa M. A., nor., K.0.H., JIOIL W

(DHUO, dondxcrHocmy, yuenas cmeneHv, yueHoe 36anue) (rﬁ)?ﬁu%)



3
1 Heab 1 32124 OCBOCHUSA TUCIHUNINHBI (MOTYJIA)

Leabl0 OCBOCHUS AMCUUIUIMHBI (MOIYNs) siBIsieTcss (HOPMUPOBAHHME MPEACTABICHUN O
MECT€ M 3HAUYEHUH MHKPOOWOJOTHMH B CHCTEME OMOJIOTUYECKUX JAUCHHUIUIAH, 3HAKOMCTBO
CTY/IGHTOB C MHOT000Opa3reM MUKPOOPTaHU3MOB, IPUHIIUIAX UX KJIACCH(PUKANU U TAKCOHOMUH,
COBPEMEHHBIX NOJXOJaX K HMX ONUCAHUIO M aHajau3y, NMPUMEHEHHE IIOJIyYEHHBIX 3HaHUU U
HAaBbIKOB B PELICHUH MPO(PECCHOHAIBHBIX 3a/au.

3agayaMu OCBOCHMS TUCIUIUIMHBI (MOJYJIS) SIBISIFOTCA:

- O3HaKOMJICHHE ¢ MOP(OJIOTHYCCKUM, (PHU3UOJOTHICCKUM W  IKOJIOTHUYECKUM
MHOT000pa3ueM MUKPOOPIaHU3MOB;

- TMOJIy4YeHHE IMPEICTaBICHU O MHOrooOpa3uu MHKPOOPraHM3MOB, MPHUHIMIIAX UX
KJIaCCU(UKAILIMU, POJICTBEHHBIX OTHOIIEHUSAX CHCTEMAaTHYECKUX IPYHI M BO3MOXKHBIX IYTAX UX
IBOJIIOLH;

- W3YYEHHE  CTPOCHMSI  NIPOKAPUOTUYECKOW  KIETKM U MOPQOJOTrHYEeCcKOn
T hepeHInPOBKY TPOKAPHOT;

- (opMUpOBaHME TPEACTABICHUI O KOHCTPYKTUBHOM U JHEPreTHYECKOM MeTadoJnM3Me
MIPOKAPUOTHYECKUX OPraHU3MOB;

- U3y4EeHHE POJIM PAa3HBIX IPYII MUKPOOPTaHU3MOB B MPUPOJIE U KU3HU YEIOBEKA;

- O3HAKOMJIEHHUE C TIPABMJIAMH Pa0OTHI U TEXHUKOM 0€30MacHOCTH B MHUKPOOHOJIOT UUECKOM
nabopaTopuu;

- popMUpOBaHUE HABBIKOB PabOTHI C MUKPOOPTaHU3MaMU;

- OCBOEHHME METO/I0B U METOJAUK MUKPOOHOJIOTHYECKOTO SKCIIEPUMEHTA.

2 MecTto AMCIUTLIMHBI (Mmomy.ist) B CTPYKTYype OCHOBHOH
npodeccuoHaIbLHON 00pa3oBaTeJIbHOM NMPOrpaMMbl

JuctunauHa (MOIYJb) OTHOCHTCS K BapHATHBHOM YacTU OCHOBHOM MPOQeCCHOHATHHOU
00pa3zoBaTeIbHON MPOTPAMMBI.

JucnurnauHa (MOysb) u3ydaeTcs B 4 cemectpe.

3 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB OOyYYeHHUSI MO JIMCIHUIJIMHE
(Moxy.10)

B pe3ynbraTe ocBOeHUS AUCUUILTMHBI (MOIYIIsI) 0OydarOmUNiCs JOIDKEH:

3HaTh:
1. ocoberrocTH MOP(HOIOrHH U (GU3UOIOIHH IPEACTaBUTENEH 0CHOBHBIX TakcoHoB (ITK-9);
2. IPUHIUIBI KJICTOYHON OpraHM3aluyd MHKPOOPTraHHU3MOB, OMOXMMHUYECKUX U MEMOPaHHBIX
MPOIIECCOB M MOJICKY/ISIPHBIX MeXaHU3MOB ku3Henesrenbaoct (ITK-10).

YMmern:
1. MPOBOIMTH CAMOCTOSTEIBHO SKCIEPUMEHT, 00pabaThiBaTh W MPEACTABIATH MOJTyICHHBIC
nanneie (ITK-8a);
2. IPUMEHSTh MUKPOOHOJIOTHYECKHAE METOIMKH B JlabopaTopHoM mpaktukyme (ITK-9).

Biaagern:
1. HaBeikaMu pabOTBI C OJKUBBIMH KyJIbTYpaMH H METOJaMH  KYJIbTHBUPOBAHHUSI
mukpooprann3MoB (I1K-8a);
2. HaBblkamu cBeTOBO# Mukpockonuu (ITK-9; T1K-10).

4 O0beM M coaepkaHue TUCHMUIIUHBI (MOTYJIs1)
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4.1 OO0bemM JUCHMIVIMHBI  (MOAYJIA), O00bEM  KOHTAKTHOM H
CaAaMOCTOSITeJIbLHOM PadoThl  00y4arIIerocsi NPH OCBOCHUM JAMCHUIIUHBI
(moayast), popMBI NPOMEKYTOYHOM aTTECTALMHU 10 AMCUMILIMHE (MOLYJIIO)
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Ounas popma oOyueHus™
4 34 3 108 32 16 0,1 59,9
HTroro — 3 108 32 16 0,1 59,9
3aouHas Gopma oOydeHHs*
4 34 3 108 2 2 2 0,1 99,9
Hroro — 3 108 2 2 2 0,1 99,9

VYcnoBHbIe cokpaiieHus: D — sk3aMmeH, 34 — 3ader, /I3 — muddepeHunpoBaHHbIN 3aueT
(3auer ¢ onenkoii), KII — 3ammra xkypcoBoro npoekra, KP — 3ammura KypcoBoii paGoThl.

4.2 Conep:xaHue JeKIMUOHHBIX 3aHATHI

Ounas ¢popma o0yueHust

Ne

w/n TeMBI JIEeKIIMOHHLIX 3aHATHH

4 cemecTp

1 |IIpeamer u 33124l MUKPOOHOJIOTUH, €€ MECTO U POJIb B COBPEMEHHON OMOJIOTHU. 3HAUCHUE
MHUKpPOOPIraHU3MOB B IMIPUPOIHBIX MpOLIeccaX, B HAPOJHOM XO3SIMCTBE U 3JpaBOOXPAHEHUH.
Bo3nukHOBeHME U pa3BUTHE MUKpOOHOIOTHH. OTKPHITHE MUKPOOPTaHU3MOB.

2 | Cucrematuka MUKPOOPTaHU3MOB.
3 | Mopdosorus u CTpyKTypHasi OpraHu3aius OaKTepUaIbHOM KICTKH.
4 | IlutaHHEe MUKPOOPTraHU3MOB.
5 | MeTtabo13M MUKPOOPTaHU3MOB.
6 | BausHue (hakTopoB BHEIIHEH Cpe/ibl HA MUKPOOPTaHU3MBbI.
3aounas popma oOyueHus
Ne .
w/n TeMbl TeKIHOHHBIX 3AHATHH

4 cemecTp

1 ‘Mop(ponorml U CTPYKTYpHast OpraHu3anus 6akTepraabHON KIETKH.

4.3 Conep:xxaHue NPAKTHYECKHUX (CEMHUHAPCKUX) 3aAHATHI

3aouHas popma 00yueHUs1

Ne

u/n Tembl NpaKTH4YECKUX (CEMHUHAPCKHUX) 3aHATHI

4 cemecTp

1 ‘HI/ITaHI/Ie MHUKPOOPraHHU3MOB.




5

4.4 Conepxanue J1adopaTopHbIX pador
Ouynas ¢popma o0ydeHust

Ne
w/n HaumeHnoBanus nadopaTopHbIX pador
4 cemecTp
1 |YcrpoiicTBO MUKpoOHOIOTHYECKOH TabopaTtopun. [IpaBuna paboTel B HEll.
MeTtoapl CTEpWIM3ALMK: THTATEIBHBIX CpEll, TOCYIbl, HWHBEHTaps, OTPaOOTaHHOTO
Marepuana.
2 |MuKpOCKOT H TEXHMKAa MHKPOCKOIMUPOBAHMSA. YCTPOWCTBO MHKpOCKOma. Busl
MUKpockonun. M3yuenue Mopdoioruu 6akTepuii.
3 |HccrnenoBanue KUBBIX KIETOK MUKPOOPTAaHH3MOB METOJIAMH «BHUCSUEI» U «pa3IaBICHHOID
Karuy.
4  |Ilpocteie n quddepeHurpoBaHHble METOAbI OKpamnBanus. Okpacka Oaktepuil mo I'pamy.
Oxkpacka crop.
5 |[IurarenbHble cpedbl AN KYJIbTUBHUPOBAaHHMA MHKpoopraHuzMoB. IIpurotoBnenue
MUTATEJIbHBIX CPEJl Pa3INYHOTO COCTABA.
6 |3HaueHHe OTICNBHBIX AEMEHTOB TUTAHUS B PA3BUTHH MUKPOOPTaHU3MOB.
7 |Cnoco0bl KylTbTUBUPOBAHUS MUKPOOPTaHU3MOB:
- Ha TBEP/bIX MMUTATENIbHBIX cpeiax (Ha «KOCsAKax», B yamikax [lerpn);
- B )KUJIKUX MUTATENBHBIX cpefax (B mpoOupKax, Kojaoax).
8 |BpimeneHne YUCTOM KyIbTyphl MHKPOOpraHM3Ma W3 OTAeNbHOW KojoHum (Mmeron Koxa,
METO/1 «MCTONIAIOIIETO)» IITPHUXA).
3aounas popma o0yueHus
Ne
w/n HaumeHoBaHus J1a00paTOPHBIX padoT
4 cemecTp
1 |IIpocteie u quddepennupoBanHble METOAbI OKpammBaHus. Oxpacka Oaktepuit o I'pamy.

Okpacka crop.

4.5 Conepxanne KIMHUYECKUX NPAKTHYECKUX 3aHATHI
3aHATUSA YKa3aHHOTO THUIIA HE MPEAYCMOTPEHBI OCHOBHOW mpodeccHoHaIbHOM

00pa3zoBaTeIbLHON MPOTPAMMOH.

4.6 Conep:xanue caMOCTOATEIbHOI padoThI 00y4aouerocs

Ounas ¢popma o0ydeHust

Ne .«
u/n Buabl n popMbl caMOCTOATEILHOH PadoThI
4 cemecTp
1 |I[ToaroToBka K JIaOOpaTOPHBIM 3aHATHIM
2 |llogroroBka K KOJJIOKBUYMaM (2 KOJIIOKBUYMA)
3 |IlogroroBka K 3a4ety
3aounas popma oOyueHusn
Ne .«
u/n Buabl u popMbI caMOCTOATEILHON PadOThI
4 cemecTp
1 |I[ToaroTtoBka K JIaOOpaTOPHBIM 3aHATHSIM
2 |llogroroBka K 3a4ety




5 Cucrema

(popmupoBanus

OLICHKH Pe3yJIbTaTOB

o0yyeHust 10

AUCHMIVIMHE (MOAYJII0) B PaMKaxX TEKYyLIero KOHTPOJHA YCIEeBAaeMOCTH H
NMPOMEKYTOYHOM ATTECTANMH 00y4arolerocs

Ounas ¢popma o0yueHust

MeponpusiTusi TEKyliero KOHTpPOJIs yceBaeMoCTH
U MPOMEKYTOYHOI aTTecTaly 00y4aerocs

MaxkcuMajabHoOe
KOJIMYECTBO 0AJJIOB

4 cemecTtp
OuenuBaemasi yueOHasi 1esITeIbHOCTb
00y4aoIerocs:
. |ITocenienne JIEKUMOHHBIX 3aHATUN 5
[IepBb1it =
.. |Boimonnenue nabopatopHoii paboTsl Nel 2
pyOEeKHBIN =
Boinosnnenue nabopatopHoii paboTsl Ne2 2
KOHTPOJTb »
BrimosiHenue rabopatopHoid paboTer N3 3
Brimonraenune madopatopHoit padboTel Ned 3
Kosnoksuym Nel 15
Texymuit
ym Hroro 30
KOHTPOJTh
OunenuBaemasi yueOHasi 1esITeIbHOCTH
yCIIeBaeMOCTH /
00yYaIerocs:
ITocenenne NeKIMOHHBIX 3aHATHI 5
Bropoii |Bemmonnenue nadoparopHoi pabotsl Neb 2
pyoeskHbIii | BeimonHeHne 1adopaTtopHoit padoTel No6 2
KOHTpOJIb |BrimosiHeHne nabopatopHoit paboTer No/ 3
Brimonnenue maboparopHoit paboter Ne8 3
Konnoxsuym Ne2 15
Utoro 30
ITpomexyroun |3aueT 40 (100%)
as aTTecranus
3aounas popma oOyueHusn
MeponpusiTusi TEKyIero KOHTPOJIsi yceBaeMoCTH MakcumaJjibHOe

U MIPOMEKYTOYHOM aTTecTanuu 00y4amerocst

KOJINYEeCTBO 0aJ1710B

7 cemecTp

OuenuBaemasi yueOHasi 1eSITeIbHOCTb
0o0y4yarumerocs:

Eggﬁlﬁ Brimonnenue naboparopHoit pabotel Nel 15
yCIIeBACMOCTH PaboTa Ha IpaKTHYECKOM 3aHITHH 15
BpInosHEeHnEe KOHTPOJILHO-PACYETHOTO 3aIaHHMsI 30
Utoro 60

ITpomexxyroun |[AuddepeHunpoBaHHbIi 3a4eT 40 (100%*)

asg aTrecrauusa

*B cJIydac OTKasa o6yqafomeroc;1 OT PE3YJIbTATOB TCKYHICTO KOHTPOJIA YCIICBAECMOCTHU

IlIkaJjia cOOTBETCTBUA OLIEHOK B CTOOAJIBHOM M aKaJeMHUY€eCKOH cUCTeMAaX
OLICHUBAHUA Pe3yJIbTATOB 00yUEeHUS MO0 IUCUUILIMHE (MOLYJII0)

CucreMa oneHUBAHUSA
Onenkn
pe3yJabTaToB 00y4eHHsl
CrobajutbHas cucTEMA OLIEHUBAHUS 0-39 40 - 60 61 —-80 81 - 100
AxageMudeckas CUCTEMa OLICHUBAHUS
sk3aMeH, quddepeHnpoBadubli 3auer, |Heynosnerso|Y noBieTBopu
( » ddepentmp > [ THEYA A P Xopomo | Ormaano
3aIuTa KypcoBOTO MPOCKTA, pHUTENBHO TEABHO
3aIuTa KypcoBoil paboThI)




CucreMa OLleHUBAHUSA
Ouenku
pe3yJbTATOB 00YUYeHH s
AKal[eMI/I‘IeCKaSI CUCTEMaA OLICHUBAaHUA
He 3aureno 3auyTeHo
(3auer)

6 Onucanme MarepuaJIbHO-TEXHUYECKOH 0a3bl (BKJIKOYAsE 000py1oBaHHE
U TeXHHYEeCKHe CpeacTBa OOyuyeHHs), HeOOXOAMMOW ISl OCYyIIeCTBJICHUS
00pa30BaTeILHOIO NMPOLECCA 10 AUCHHUILIAHE (MOTYJIIO0)

Jlig ocyiiecTBiaeHUsT 00pa30BaTEIBHOTO Ipoliecca M0 JUCHUILIMHE (MOIYII0) TpedyeTcs
ayIUTOPHS ISl TIPOBENICHHSI JICKIIMOHHBIX 3aHSATHIA, OCHAIICHHAs! BHJICONPOEKTOPOM, HACTEHHBIM
SKpPaHOM.

Jns  mpoBenenus JabopaTopHbIX paboT TpeOyercss jabopaTopus, OCHaIIEHHAs
MHUKpPOOHMOJIOTMYECKUM M OHMOTEXHOJOTMYECKHMM 00O0pynoBaHuEM (LIEHTpU(yra, MHKPOCKOIIBI,
nabopaTopHble AaHAJUTHYECKUE BEChl, YCTAaHOBKA JUISI TOPU30HTAIBHOTO 3leKTpodopesa,
WCTOYHMK THTaHU ISl dJeKTpodopesa, mKad CymHIbHBIN, MKa] BBHITSHKHOW, aBTOMAaTHYECKHE
MUIMETKH TePEMEHHOro o0beMa, TepMocTaT, IIelKkep-uHKyOaTop, OOKC C JIaMUHApHBIM
BEPTUKAJIHHBIM TOTOKOM BO3/yXa, MHKPOBOJIHOBAs TI€4Yb, IEPCOHAIBHBI KOMITBIOTED,
XOJIOIMIIBHHUK, XUMUYECKAsl OCY/1a).

7 IlepeyeHb OCHOBHOIl W [ONMOJHUTEJbHOH Y4YeOHOH JHUTEpaTyphl,
HE00XO0UMOM /ISl OCBOCHMSI TUCIUIINHBI (MOLYJI51)

7.1 OcHoBHas JuTepaTrypa

1. Herpycog, A. 1. MukpoOuonorus : yueOnuk st By3oB / A. . Herpycos, U. b. KotoBa
— 3-¢ m3a., ucip .— M. : Axkamemmsa, 2009 .— 351 c. : wn .— (Bsicuee
npodeccuoHanbHoe 0OpazoBanue :EcrecTBennbie Hayku) .— bubmnuorp.: c. 341-342 .—
[Ipeam. yka3s.: c. 343-347 .— ISBN 978-5-7695-6632-5 (B mep.) .

2. Emue, B.T. MukpooOuomnorus: yueOnuk misi By3o/ B.T.Emnes, E.H.Mumyctus.-6-¢
3., uctp.- M.: Jlpoda, 2006.- 444c.

3. Emues, B.T.MukpoOuosiorusi [31eKTpOHHBIN pecypc]: yaeOHuk s O6akamaBpos/ B.T.
EmiieB. — DiieKTpoH. TEKCTOBbIe aaHHbIe. - Mocksa : IOpaiir, 2014, — 445 ¢. — (
bakanaBp).- ISBN  978-5-9916-3019-1. -~ Pexum  goctyma:  http:/biblio-
online.ru/thematic/?12&id=urait.content.21ACD7FA-5BEC-43F0-8376-
33BF2A0EE6A3&type=c_pub. — DBC Biblio onlane (M3matenbctBo “IOpaiiTy») mo
MapoJIIo

7.2 lonoIHUTEIbHAS JIUTEPATYypa

1. IlpakTuky™M 1o MUKpoOHOJIOTHH : ydeOHoe mocobue /st By3oB / A. 1. Herpycos [u np.] ;
moa pea. A. . HerpycoBa .— M. : Akamemus, 2005 .— 608 c. : un. — (Bsicuee
npogeccuoHanbsHoe oOpa3zoBaHue.EcrecTBeHHble HaykH) .— bubauorp.B koHIe KH. —
ISBN 5-7695-1809-X (B mep.) .

2. HerpycoB A.M. Dkoyorusi MUKpOOPraHU3MOB [3JEKTPOHHBIA pecypc]: y4yeOHUK A
6akanaBpoB/ A.W1. HerpycoB — DnekTpoH. TeKCTOBBIE JaHHBIE. - Mocksa : FOpaiir, 2015.
— 267 c¢. — ( bakanasp).- ISBN 978-5-9916-2734-4. — Pexxum moctyma: http://biblio-
online.ru/thematic/?13&id=urait.content.28FADBF7-23EA-4897-B892-
9E1969CF3CEE&type=c_pub — OBC Biblio onlane (M3natensctBo “FOpaiiT») 1o mapoJto

8 Ilepeuenb pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHOI CeTH
«HTepHET», HEOOXOAMMBIX JISI OCBOEHUS TUCIHUIINHBI (MOTYJISA)



http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2928&TERM=%D0%9D%D0%B5%D1%82%D1%80%D1%83%D1%81%D0%BE%D0%B2,%20%D0%90.%20%D0%98.%5B1,1004,4,101%5D&LANG=rus

1. Dnexrponnsiii wwranemeii 3anm  "BUBJIMOTEX" : y4yeOnuku aBtopoB Tynl'Y mo Bcem
TUcHHIUIMHAM. - Pexkum nocrtyma: https://tsutula.bibliotech.ru/, mo mapomto.- 3arm. ¢
SKpaHa

2. OBC |IPRBooks yHHMBepcanpHas 0a30Basg KOJUISKIMS W3JaHMiA. - Pexum pocryma:
http://www.iprbookshop.ru/, 1o mapoJito.- 3ari. ¢ 3KpaHa

3. OBC wusnarensctsa «IOpaiit».- PesxkxuM moctyna: http://biblio-online.ru, mo mapomiro.- 3ari. ¢
3KpaHa.

4. Hayunas OnextponHas buGmmoteka eLibrary - OuONIHMOTEKa AIIEKTPOHHON IEPHOAMKH. -
Pexxum noctyma: http://elibrary.ru/ , o maposro.- 3ari. ¢ sKpaHa.

9 IlepeueHb UHGOPMANMOHHBIX TEXHOJOTMH, HEOOXOAUMBIX JIJIf
OCylIeCTBJIeHHSI 00Pa30BaTEJIBLHOI0 MPOLEcCa MO IUCHUIINHE (MOAYJII0)

9.1 IlepeyeHb HEOOXOAMMOIO €KETOHO OOHOBJISIEMOIrO JUIEH3MOHHOTO U
CBOOOHO PACHPOCTPAHSAEMOr0 NMPOrPAMMHOr0 olecnedeHusl, B TOM 4YHCJIe
0Te4eCTBEHHOI'0 MPOU3BOJACTBA

1. TekcroBsrii penaktop Microsoft Word,
2. [Tporpamma noaroroBku npesentanuii Microsoft PowerPoint;
3. TMaket odpucHbIX mpunoxeHund «MonOducy.

9.2 IlepeueHb HEOOXOAMMBIX COBPEMEHHBIX NPodecCHOHAJbHBIX 0a3
JAHHBIX U HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

1. KomnbrorepHas cnpaBoyHas npaoBas cuctema Koncynprant Ilmroc.


https://tsutula.bibliotech.ru/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
http://www.urait.ru/
http://biblio-online.ru/
КАФЕДРА_БТ/УМК/РП_Нечаева/AppData/Local/Library%238/Рабочий%20стол/Для%20зайцева-1/%20eLibrary
http://elibrary.ru/
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