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1. leab ¥ n1aHupyeMble pe3yJabTaThl 0CBOEHUS THCIUIIMHbI

[1esbt0 0CBOEHMSI JUCIUIUIMHEIL ABISIETCA (POPMUPOBAHUE CIECAYIONIMX KOMITETEHIIN:

IIK-1 Cmoocoben pa3pabaTbiBaTh  CUCTEMbl  MEPONPHUATHI MO  TMOBBIIICHUIO
3¢ (EeKTUBHOCTH NPOU3BOACTBA MPOIYKIIMH PACTEHUEBOACTBA.

[IK-4 Crnocoben K pa3paboTKe 3KOJIOTMYECKH OOOCHOBAHHOM WHTETPUPOBAHHOMN
CHCTEMBI 3aIUThl PACTEHUH C y4e€TOM MPOTHO3a PA3BUTHUS BPEIHBIX OOBEKTOB U (PaKTHUECKOTrO
(UTOCAaHUTAPHOTO COCTOSIHHSI TOCEBOB JJIsi NPEAOTBPAIICHUS HOTEPb ypoxkas OT OoJie3HeH,
BpeIUTENCH U COPHAKOB (1151 TPO(ECCHOHAIBHOTO MOYJIsl — 3allUTa PaCTeHUN).

PesynpTaTramMu OCBOCHUS TUCIMILIMHBI SBISIOTCS CIEAYIONIME HHIUKATOPHI TOCTHKECHUS
KOMIIETECHIINH:

POIIK-1.1 OcymiectBasier coop uHpopMaIu, He0OX0IUMOH 7151 pa3pabOTKU IIEMEHTOB
CHCTEMBI 3eMJIEJICNINS M TEXHOJIOTUH BO3/IENIBIBAHUS CEJIbCKOXO03HCTBEHHBIX KYIbTYP.

POIIK-4.1 Omnpenensger oONTUMaIbHBIE BUIbl, HOPMBI U CpPOKM HCIIOJIb30BAHUS
XUMHUYECKHX U OMOJIOTHYECKUX CPEACTB 3aLIUThI pacTeHUl 11 3¢ (eKTUBHON OOPHOBI ¢ COpHOU
PacTUTENBHOCTHIO, BPEAUTEISIMUA U OOJIC3HMHU.

2. 3apauu 0CcBOCHUS ANCHMIIIMHBI

— M3yunTh COBpEMEHHBIE METO/IbI KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB

— OcBouTh anmnapar UHTETPUPOBAHHOW CHCTEMBI 3alUThl PACTEHUM U Pa3BUTh HaBBIKU
OLICHKHU 3P HEKTUBHOCTH OMOTEXHOIOTUYECKUX IIPOLIECCOB KYJIbTUBUPOBAHUS
MHUKPOOPTraHU3MOB.

— Pa3BuTh crocOOHOCTH K aHAIN3y COBPEMEHHBIX AOCTHKEHHH HAyKU W MPOU3BOJICTBA,
UCTIOJIB30BATh MX B CBOEH MpodeccCHOHaIbHON AEATEIbHOCTH.

— HayuntbCcsi NpPUMEHATH TOHATUHHBIA ammapar s KPUTHYECKOIO BOCHPHSITHS
COBPEMEHHBIX JOCTM)KEHUM W NPUMEHEHUS UX Ha INpaKTHKE AJIs YINpaBiICHHUs] KAaueCTBOM U
0€30I1aCHOCTBIO MPOU3BOAMMOM MPOAYKLUHU B X0J1€ MPO(HECCHOHAIBHON JeITeIbHOCTH.

— Pa3BuTh crocoOHOCTH K MPOBEACHHUIO HAYyYHO-UCCIENIOBATEIBCKUX PAa0dOT B 0OiacTu
arpoOHOMHUH U CIIOCO0AaX MPEICTABICHHS HAyYHBIX U MPAKTUUYECKUX PE3YyIbTaTOB.

3. MecTo IUCHMILJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucuuninuza otHocutes K broky 1 «/lucuumuinael (Mogynn)».

JlucuuIuinHa OTHOCUTCS K 4acTh oOpa3oBaTelbHOW Mporpammsl, (popMupyemoit
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOLIEHUH, IpeIaraeTcsi 00y4yaronmMcs Ha BHIOOD.

4. Cemectp(bl) ocBOeHMs U GopMa(bl) IPOMEKYTOUHON ATTECTANMH MO TUCHUILINHE
[IIecron cemectp, 3a4eT

S. BxoaHble TpeOOBaHUS 1JIs1 OCBOCHHUS IHCHUTIIMHBI

OOyuaromuecst JOKHBI HWMETh oOOIuMe 3HaHUA B 00JIACTM MHUKPOOHOJIOTUH |
MHUKPOOHMOJIOTHYECKUX HCCIIEOBAaHUAX, OMOTEXHOJOIMYECKHX Ipolleccax M HalpaBiICHUsX,
OMOJIOTUYECKUX areHTax, SBISIOIIUXCS OCHOBOW IPOM3BOJCTBA, MNPHUHIMIAX COCTABIICHUS
pPacTBOPOB U MUTATENBHBIX CPE/ U 3HAUEHUS] MUHEPAIbHBIX JIEMEHTOB.

JUis  yCHemHoro OCBOEHHUS AMCHUIUIMHBI TpeOYyIOTCs pe3ysibTaThl OO0y4YeHHs IO
CJIEAYIONIMM JMCUUIUIMHAM: XHMHUS HEOpraHW4ecKas, XMMHs aHaTUTHuUecKas, (uznueckas u
KOJUIOM/IHAs XUMHS, XHUMHS OpraHuuyeckas, MaTeMaTHdecKas CTaTHCTHKa, BBEJICHHE B
MOJIEKYJISIPHYIO OMOJIOTHI0, MUKPOOHOJIOT Ul

6. S3bIk peasm3anumn
Pyccknit

7. O0beM QTUCHUILINHBI
OO61as Tpy10€MKOCTh TUCIUIUTHHBI cOcTaBsieT 3 3.e., 108 yacoB, U3 KOTOPHIX:



-nekiuu: 20 u.
-ipakTrdeckue 3ausaTus: 30 4.
O0BeM caMOoCTOSTENBHON pabOTHI CTYIEHTA ONpEAEIICH YYeOHBIM IUIAHOM.

8. Conep:xanue AMCUUILUINHBI, CTPYKTYPHPOBAaHHOE M0 TeMaM

Tema 1. OGmre BOmpocCk Kypcea.

Lenu u 3anaun kypca. [lonsitue 6motexHonoruu. 3HaueHue MUKpoOuoioruu. Ilepuosst
pa3BuTHsI MUKpoOuosoruy. OCHOBHbIE HANIPaBJIEHUS] COBPEMEHHOW MUKpOOHOoI0ruu. OCHOBHBIE
METOABl ~ MHKPOOHMOJIOTMYECKUX  HCclenoBaHui.  VMcTopuueckoe  pa3BUTHE  HAYYHOTO
KyJbTUBUPOBAHUA MHMKpPOOpPraHu3MoB. CucTeMaTKa MUKpPOOPraHW3MOB. OCHOBHBIE TPYIIIBI
MHUKPOOPTaHU3MOB.

Tema 2. MeToibl KyJIbTUBUPOBAHUSI MUKPOOPIaHU3MOB.

JIaGopaTtopHble METOJbl KYyJIbTHUBHUPOBAHUS MHKpOOpraHu3smoB. OOoOpynoBaHHE MAJs
KyneTuUBUpoBaHud. [Iutanme Oakrepuii. CocraBieHue nuratedbHbIX cpen. [lombop cpex ams
KyJbTUBUpPOBaHUA. DaKTOphl, BIUSIOIIME HA POCT M Pa3BUTHE MHUKPOOPraHW3MoB. CrocoObl
KynpTUBUpoBaHusA. Kiaccudukammst mpomeccoB (epMmeHTanuu. MeETOIbl  CTePHIN3AIIH.
Crepwinsanust oCcypl, ”THCTPYMEHTOB, MaTEPUAJIOB U IIUTATEIbHBIX CPE.

Tema 3. MeTo/ibl OnIpeieICHUsT KOHIIEHTPAIUH MUKPOOPTaHU3MOB

OnpeneneHre KOJIMYECTBA KJIETOK TOJ MHKpOCKormoMm. [lojcueT KJIETOK B CUETHBIX
kamepax. OmpezeneHue 4yucia KIETOK MHUKPOOPTaHU3MOB BBICEBOM Ha MHUTATEIbHBIE CPEIbI.
OnpeneneHne KOJIMYECTBA KIETOK BBICEBOM Ha IUIOTHBIE MHUTATEIbHBIC cpensl (MeTon Koxa).
Omnpenenenre KOIUYECTBA KIETOK BHICEBOM B XKHJAKUE CPelbl (METO MPeIeIbHbIX Pa3BEICHHMIA).
Ornpenenenne Ouomacchl B3BemMBaHueM. OmpenesieHHe KOJUYECTBA KIETOK W OMOMacChl
HeEeIOMETPUYECKIM METOZIOM. [IpoTOUHAs IUTOMETPUSI.

Tema 4. PocT 1 pa3MHOXXKEHHE MUKPOOPTaHU3MOB

[Tonsitue "pocta" u "paszmHoxeHus" mMukpoopranusmoB. KpuBas pocta u ¢asbl pocra
KYJIBTYpbl B IEPUOAMYECKOM pekuMe. JleneHue KIETOK B HEJIMMUTHPOBAHHBIX YCIOBHSIX.
VY nenbHas ckopocTh pocta. Bpems ynBoenus. Bpems renepanuu. Moaudukanusi KpuBbIX pocTa.
Poct ¢unaMeHTO3HBIX MUKpOOpranu3mMoB. [locTaHOBKa SKCIIEpUMEHTA IO U3MEPEHUIO YAEeTbHON
CKOpPOCTH pOCTa KJIETOK.

Tema 5. JlumutupoBanue pocta MukpoopranusmoB. [lpunnun JlubGuxa. YpaBHeHue
Mono

JlumutupoBaHue pocrta, NpuHUMI JIMOMXa B acmeKkTe KIETOYHOTO POocTa. 3aBUCHUMOCTh
yJIeIbHOM CKOPOCTH POCTa KJIETOK OT KOHLEHTpAIMM JIMMUTHUPYIOLIETo cyOcTpara, ypaBHEHHE
Mono. XapakTepuCTHKHM KIETOK, OTpakarmollue napameTpsl ypaBHeHHs Mono. I[loctaHoBka
JKCIIEPUMEHTOB 110 U3MEPEHUIO MapaMeTpoB ypaBHEHUS MOHO.

Tema 6. Tpatbl cyOcTpaTa Ha KJIETOUHBIH POCT. DKOHOMUYECKHH KOAPPUIIUEHT

DOxoHomuueckuit ko3pduurent. KoppektrupoBka ypaBHEHHs 3KCIOHEHIIUAIIBHOTO POCTa!
ylenbHas CKOPOCTh pPOCTa KakK (YHKIUS KOHLEHTpAlMM KIETOK. MeTaboanuecKuii
koa¢¢unmenT. TpaTbl Ha oAIEpKaHUE.

Tema 7. OCHOBHBIE  MNPUHLHUIIBI  CTEXHOMETPUM  IEPUOAMYECKOrO  poCTa
MUKpPOOPTraHU3MOB

buomons. Mcnons3oBanue 6MOMOIISE U 3KOHOMUYECKOr0 Kod(duiMeHTa npu pacuerax
NOTPEOHOCTH KJIETOK B KUCIIOPOJIE M B MUHEPAJIbHBIX KOMIIOHEHTAaX, IPUMEpHI pacueToB. Pacuer
MUTATENbHBIX CPEeJ] 17151 KyJbTUBUPOBAHUSI KJIETOK.



Tema 8. Kunetnka nHruOMpoBaHusi pocta MUKpOOPTraHH3MOB

Kunetnka WHruOMpoOBaHHS poOCTa MHMKPOOPraHM3MOB XHMHUYECKMMHU (aKTOpaMu.
[Tonstue wmHruObupoBanus. Turmbl HMHrUOMpOBaHUS: OOpaTUMOE, HEOOpaTHMMOE, CMEIIAHHOE,
KOHKYpeHTHoe, OeckoHKypeHTHoe. KoHcTanTta unruOuposanus. KospduuueHt HelmHEeHHOCTH.
WNurubuposanue u30bITkOM cyOctpata. MHrnbupoBanue mpoaykrom Mertabonusma. BrumsiHue
WHTUOMPOBAHMS HA SKOHOMUUYECKHH KO (UIIUEHT.

Tema 9. HenpepbiBHOE KYJIBTUBUPOBAHUE KIETOK MUKPOOPTaHU3MOB

HenpepbiBHOE (IpOTOYHOE) KYJIHTHBUPOBAaHUE KJIETOK. TypOmmocTar Kak cUCTeMa C
yIpaBiIsieMbIM IPOTOKOM. XEMOCTaT KaK CHCTeMa C TOCTOSHHBIM mpoTokoM. Cucrema
ypaBHeHUH MOHO n1s XemocTara. AHaJIuW3 CTAallMOHAPHOIO COCTOSHUS XeMmocTaTa. fIBieHue
ayToCTaOMIIM3allMy KOHILIEHTpAalMu CcyOcTpara. 3aBUCHMOCTb CTAl[MOHAPHOW KOHIICHTPALUU
KJIETOK OT BEJIMYMHBI MPOTOKA. ['eHeTnyecKkass reTeporeHHOCTh MOMYJISLUN MUKPOOPIaHU3MOB,
HabI01aeMas B OKCIIEPUMEHTAIbHBIX YCIOBUSX.

Tema 10. [IpoMblinieHHOE KYyJIBTUBUPOBAHHE MUKPOOPTaHU3MOB

@®epmentep. Hasznauenwe. Tumsl  depmeHTepoB.  YCTpOHCTBO  1aOOPATOPHOTO
ouopeaktopa. OCOOEHHOCTH MPOMBINIJICHHOTO KylbTuBaTopa. OCHOBHBIE TpeOOBaHUS K
OuopeakTopy.

9. Tekyumuii KOHTPOJIb 110 JMCHUIIJIHHE

Texymuii KOHTPOJIb O TUCUMILIMHE IPOBOJUTCS IIyTEM KOHTPOJIS ITOCELIAeMOCTH, OJINIL
OIIPOCOB IEpe/l KaKJIbIM 3aHATUEM, YUeTa aKTUBHOCTU CTYJIEHTOB HA 3aHATHUSAX, TECTUPOBAHUS
[0 KaXI0H TeMe 110 JIEKLMOHHOMY MaTepuaity, IpopabOTKU CHMCKA JIOMOJIHUTENbHBIX BOIIPOCOB
0 TeMaM JUCUUIUIMHBI, PEHICHUIO 3a1ad, U (ukcupyercs B GopMe KOHTPOIBHOW TOYKH HE
MEHEE OJHOI0 pa3a B CEMECTP.

OueHouHble MaTepuajabl TEKYIIETO KOHTPOJs pa3MmelieHsl Ha caiite TI'Y B pazaene
«Uupopmanust 06 oOpa3oBaTenbHOM mporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. IMopsiok nNpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOH aTTeCTAIIUH

[Tpomexyrounass arrecranmus B (opme 3auera MPOBOAUTCA B BHUAC TECTUPOBAHUS
CTYJIEHTOB I10 BCEMY MPONUICHHOMY MaTepHally U pelIeHUs 3a/1a4 MPU y4eTe OIEHKU 3a TeKYIIUn
KOHTpPOJIb. O011ast MPOJOIKUTEIHHOCTD 3a4eTa — 45 MUH.

OneHouyHble MaTepHallbl JUIsl TPOBEACHUS MMPOMEXKYTOUHOM aTTeCTallMM pa3MEIIEeHbl Ha
caiire TI'Y B pasgene «MHpopmanus 00  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuedoHO-MeTOAMUYECKOE O0ecIeueHne

a) DIEeKTPOHHBIN y4eOHBIH KypCc MO JUCIHUIUIMHE B JJICKTPOHHOM YHHBEPCHUTETE
«Moodley - https://Ims.tsu.ru/course/view.php?id=25698

0) OrieHOUHBIE MaTepHallbl TEKYIIEro KOHTPOIS M MPOMEXKYTOYHOW aTTeCTAalllH IO
IACIIATUIHHE.

B) [l1an mpakTHYeCKHUX 3aHATUH MO AUCIUILITHHE.

r) MeTouieckue yKa3aHusl 10 OPTaHU3aIHHA CaMOCTOSTEIIbHON paOOThI CTYICHTOB.

12. Ilepeuyenn y4yeOHoOI TuTEpaTypshl U pecypcoB cetu UHTepHeT

a) OCHOBHas JIUTEpaTypa:

— Ilept JI)x. OCHOBBI KyJIbTUBHPOBAaHUS MUKpOOpPraHu3mMoB u kietok / [x. [lepr. — M.:
Mup, 1978. -331 c.

— buptokoB B.B. OcHoBbl npomblnuieHHOW OuorexHosoruu / B.B. buprokos. — M.:
KonocC, 2004. — 258 c.


https://www.tsu.ru/sveden/education/eduop/
https://www.tsu.ru/sveden/education/eduop/

— euypxun H.C. [omynsaunonnas muxkpoduonorus / H.C. [leuypkun. — HoBocubupck:
Hayka, 1978. - 273 c.

— IIpakTikym o MukpoOuoioruu: Yued. mocodue ajis CTya. BBICHL yuel. 3aBefeHUi /
ITon penakuueit A.U. Herpycoa. — M.: Akanemus, 2005. — 608 c.

— beikoB A.C., bynanoBa E.B., HecBmwxkckuii F0.B. Mukpobuonorus: YueOuuk / [lox
penaknuei 3sepeBa B.B., boituenko M.H. — M. : ITD0OTAP-Meaua, 2014. — 608 c.

0) IOTOJIHUTEIbHAS JTUTEPATYpa:

— beitmu JIx., Ommuc JI. OcHoBBl OMoxuMuyeckon uuxxkenepuu. — M.: Mup, 1989. T.1.
I'maBer 5 (5.10) u 7.

— BBenenue B OuorexHomoruto: yueOHUK. 2-¢ u3n. A.M. HerpycoB. — M.: Akanemus,
2015.-208 c.

— Tepemenxko H.H., AxumoBa E.E., Munaesa O.M. CoBpeMeHHbIE METOIbl OLEHKH
MUKpPOOHOJIOTUYECKUX CBOMCTB M 3KOJIOTHYECKOIO CTaTyca MouBbl: Y4yeOHoe nmocodbue. — Tomck:
Uznarensckuii tom TI'Y, 2017. 151 c.

— Munaesa O.M., Akumona E.E., 3r06anoBa T.1., Tepemenko H.H. buonpenapats! s
3alIUTHl PAcCTeHUH: oOleHKa KadectBa u d(pdexkruBHOCTH: yueb. mocobme. — Tomck:
Uzparensckuii Jlom TI'Y, 2018. — 130 c.

— Hayunsle sxypHaisl: buorexsonorusi, Mukoorust 1 GuTonaTosorus, MUKpOOHOIOTHS,
[Tpuxnannas OHOXUMUS U MUKPOOUOJIOTHSL.

B) pecypchl cetu MHTepHeT:
— OTKPBITHIE OHJIAMH-KYPChI
— http://www.scholar.ru — [Touck Hay4HBIX MyOIUKAIIA

— http://www.elibrary.ru/ — Hayunas »snextpoHHas Oubaunoreka eLIBRARY.RU
[DnexTpoHHbIi pecypc]. — Mocksa, OO0 "Dnexktponnas HayuHas 6ubnuoreka", 2000-2016. —
—  http://www.sciam.ru/rubric/biotechnology.shtml ~ —  ExemecsiuHblii  Hay4HO-

UH(POPMAaLMOHHBIN KypHan «B Mupe Hayku». bruorexnonoruu
— http://www.biorosinfo.ru — O6mecTBo 6notexuomaoros Poccuu
— http://www.cbio.ru — nTepHeT-)xypHan «Kommepueckas OMOTEXHOIOTHDY

13. IlepeyeHb HHGOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3MOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAaMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: naker nporpamm. Bkirouaer npuioxeHUs:
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 Outlook);

— yOJIUYHO JoCTyIHbIe o0nayHbie TexHonoruu (Google Docs, SInaexc AucK u T.11.).

0) UH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJIEKTPOHHBIN Karajuor Hayynoii 6ubmoTexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlanp — http://e.Janbook.com/
— OBbC KoncynbTanT ctynenta — http://www.studentlibrary.ru/
— O6pa3oBatenpHas miaardopma FOpaiit — https://urait.ru/
— 9OBC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHUYECKOe odecreyeHme
AyauTopun Uil IPOBEAEHUS 3aHATUH JIEKIUOHHOTO THIIA.


http://www.scholar.ru/
http://www.elibrary.ru/
http://www.sciam.ru/rubric/biotechnology.shtml
http://www.biorosinfo.ru/
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AynuTopuM JUIs TpPOBEACHUS 3aHATUH CEMHHApPCKOTO THIA, HWHIMBUAYAJIBHBIX H
TPYNIOBBIX KOHCYNIbTAUH, TEKYIIETO KOHTPOJIS U MPOMEXKYTOYHON aTTECTALIUU.

[Tomemienust 111 caMOCTOSATENbHOW pabOThI, OCHALIICHHBIE KOMIIBIOTEPHOM TEXHUKOU M
JOCTYNIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

JlaGopaTopuu, o00OpymOoBaHHBIE  JlaboparopHOo  MeOenpt0 (B TOM  YHCIIE,
MHUKPOOHOJIOTHYECKUM OOKCOM O€30MacHOCTH) M TOCYIOW, pPEaKTUBAMH U MUTATEIbHBIMH
cpelaMu, MHKPOCKONAaMH, OWHOKYISPHBIMU JIyNlaMHu, HHKyOaTOpamH, akBaJUCTUIUISITOPOM,
XOJIOAUIBHUKAMH, CIIEKTPO()OTOMETPOM, DIEKTPOHHBIMH BECAMH U JIP.

15. Undopmanus o paspadorunkax
AxumoBa  Enena  EBrenbeBHa, kaHA.  OMON.  HayK, JIOLEHT  KadeIpbl
cesbcKkoxo3siicTBeHHou ouonorun bBU TI'Y.



