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1. Ilesb ¥ IUIaHHPYeMble Pe3y.IbTAaThl 0CBOEHHS JTHCITHILTHHBI (MOXYJIs1)

ITenbr0 OCBOCHHS TUCIUILTHHBI SBIsETCS ()OPMHUPOBAHHE ClIeAYFOIIUX KOMITIETEHITHIL:

— OIIK-1 — cnocoOHOCTH pelaTh THIIOBEIE 3a]1a49H MPoQecCHOHATBHOMN JIeITeTbHOCTH Ha
OCHOBE 3HAHUH OCHOBHBIX 3aKOHOB MaT€MaTHYECKHX U €CTECTBEHHBIX HayK C HNPHMEHEHHEM
HH(G OPMAITHOHHO-KOMMYHUKAITHOHHBIX TEXHOIOTHI

—OIIK-2 — cmoco0HOCTh IIPUMEHSATh IPHUHIHUIBI  CTPYKTYPHO-() YHKIIHOHATIBHOM
OpraHu3allii, HCHOIb30BaTh  (PU3HOIOTHUECKHE,  IUTONOTHYECKHe,  OHOXHMHYECKUE,
Oouodu3ndecKkie MeTOAbl aHAIH3a IS OIIEHKH U KOPPEKIIMH COCTOSHUS KHUBBIX OOBEKTOB U
MOHHTOPHHTA CPeJIbl UX OOUTaHUS

—IIK-1 — crnocoGHOCTE y4acTBOBATH B HCCIIEIOBAHUU OHOJIOTHYECKUX CHCTEM H HX
KOMIIOHEHTOB, IIJIJAHUPOBaTh 3Tallbl HAy4HOTO HCCIIENOBAHUS, IIPOBOJUTH HCCIEIOBAHUA IIO
pa3pabOTaHHBIM IpOrpaMMaM H METOJHMKAaM, ONTHMH3HPOBAaTh METOJUKH I10J KOHKPETHBIE
3a/1a9u

PesynbraTamMu OCBOEHHS JHCIUIUIHHBI SBIISIOTCA CIEAVIOIIHE HHIANKATOPHI JOCTHKEHUS
KOMIIETEHITHI:

—HOIIK-1.1 — penraer TUIIOBBIE 3aJa9d MPO(ECCHOHATBHON NEATEIBPHOCTH Ha OCHOBE
3HAHUM.

—HOIIK-1.2 — IEMOHCTPHPYeT  HAaBBIKM  HAOMIOJIEHHS,  HIeHTHQUKAIIHH |
KJIaccu(UKAIHN KUBBIX 00BEKTOB IIPH PellleHHH MpodeccHoHaTbHBIX 3a/1ad

— HOIIK-2.1 — neMOHCTpHPYeT MOHUMAaHHE MPUHIUIIOB CTPYKTYPHO-() YHKITHOHATBHOM
OpraHU3aIHU KHUBBIX CHCTEM,;

— MUIIK-1.1 — 1mpumeHseT TMOJeBble U JJA0OPAaTOPHBIE METOIBI HCCIIEI0BAaHHS
OMOJIOTHYECKUX OOBEKTOB C HCIIOIB30BAHHEM COBPEMEHHOH ammapaTypbl U 00OpyIOBaHUS B
COOTBETCTBHH C IIOCTABIIEHHBIMH 3aJa4aMu.

2. 3a1a4d 0CBOCHHA THCIHIIIHHBI

— OCBOUTh TEOPETHYECKHE OCHOBBHI U OCHOBHBIE METONbI (PH3UOTOTHH PEryISTOPHBIX
CHCTeM, IIPUMEHEHH e TOTYYeHHBIX 3HAHUI U HABBIKOB B PENIEHNH IPO(PEeCCHOHATBHBIX 3a1a4.

— Hayuuthcs TNpUMEHSTh NOHATHIHBIN amliapar, aHAIH3HpPOBATh H pa3padaThIBaTh
CIIOCOOBI DPETYISIHH KU3HENeATEeNbHOCTH PAacCTeHHH I pelleHHs MOPaKTHYEeCKHX 3anad
npoecCHOHATbHON JAeSTeTbHOCTH.

3. MecTo THCHHUILTHHBI (MOAYJ/If1) B CTPYKTYPe 00pa30BaTeIbHOH MPOrPaMMBbI
JINCIUIUIMHA OTHOCHTCA K 0043aTEIIBHOM YacTH 00pa30BaTEIbHOM IPOTPaMMEI.

4. CemecTp(bl) 0cBOeHHS H (popMa(bl) IPOMEKYTOYHOM aTTECTANNH MO THCIHILIHHE
CemMecTp 7, 3a49€T C OICHKOH
CemMecTp 8, DK3aMeH.

S. BxoaHble TpeGoOBaHHS /I 0CBOCHHS THCITUILTHHbI

JI14 yCIIEITHOTO OCBOSHUSA JHCIHILUIHHBEI TPeOYIOTCS KOMIIETEHITHH, C)OPMHpPOBaHHEIE B
XO0Je OCBOEHHS 00pa30BaTEIbHBIX IIPOrpPaMM IIPEIIIEeCTBYIONIETO YPOBHA OOpa30BaHHA IIO
CIIEYIOIIHM JUCIHIUTHHAM: GH3HKH, XUMHH, OHOXHMHH, TeHETHKH, ITUTOJIOTHH, G0 TAHHKH.

6. SI3bIK peannzanun
Pycckwmii.

7. O6beM THCHHIIHHBI (MOTYJIA)

OO01m1as TpyI0EMKOCTB JIUCITUILINHBI cocTaBmsAeT 11 3.e., 394 9acoB, U3 KOTOPBIX:
— madopaTopHbIe PadOThI: 324 4.

OO0BeM caMOCTOSTEILHOM Pab0ThI CTYAEHTA OIpe/ielieH Y4eOHbIM IUIaHOM.



8. Copep:kanne THCHHILTHHBI (MOAYJIf1), CTPYKTYPHPOBAHHOE M0 TeMaM

TexHuKa 06€301aCHOCTH.

Tema 1. MeTopl KyJIbTHBUPOBAHUS PACTEHHI i1 Vivo U in vitro.

1.1. Bsemenme. VYCTpoHCTBO OHOTEXHOJOTHYECKOH  J1a0OPAaTOPHH, OCHOBHOE
obopynoBanue M HHCTPYMEHTBL (CoOCTaB NUTATEIbHBIX CPEl M OCHOBBl HUX IIPHTOTOBIEHHS.
IlogroroBka mocyasl, MaTepHanoB M HHCTPYMEHTOB K cTepuim3anud. lIpaBuia paGoTel B
JIAMUHAPHOM OOKCE.

1.2. . MeToapl CTEpWIHM3alUH PACTHTEIBHOIO MaTepuana. THUIBI CTePHIH3VIOIIHX
areHTOB, IPUT OTOBJIEHHE CTEPHIH3YIOIIHX PACTBOPOB H MOAO0P YCIOBHII.

1.3 Wuayknus kamnycoodbpazoranus. [loj00p CTHMYIATOPOB POCTAa, TPHUTOTORIEHHE
nurarenbHeIX cpel. Ilocaaka cTepUIBHOTO PaCTUTENBHOIO MaTepHana Ha IUTaTebHble CPEJIbL.

1.4 KnnoHanbHOE MUKPOPa3MHOXKeHHE pacTeHuil. [Ipurotosienne cpel, oTOOP U MocaakKa
JKCILJIAHTOB.

1.5 Mopdomorudeckas XapaKTepHCTHKAa IIONYYeHHBIX KYyIbTYp KIETOK H TKaHeH
pacteHuii. Mopdoiornueckoe ONUCAaHHE TMOMYYEHHBIX KYIbTyp in vitro. OlpejeleHue
JKH3HECTIOCOOHOCTH.

1.6 OOHapyxeHHEe BHPYCHOH HHGpEKIHH B pacTeHHSX MertojgoMm III[P B peanbHOM
BpeMeHHU

Tema 2. M3ydeHne (pyHKIIHOHATHHOTO COCTOSHUSA PACTSHHIA.

2.1 MeToibI OTIpEIENIEHUs COAePKaHus OETKOB

2.2 MeTo/ip1 OTIpeieieHUs COJePKaHu PeAYITHPYIOIUX caXapoB

2.3 MeTo/ibl oTIpeie/ieH s coiepKaHusl pOTOCUHTETHIeCKHX TUTMEHTOB

2.4 MeTo/16l BBIJIETIEHHS XJIOPOILIIACTOB

2.5 MeTo 16l onpeielieHus (pOTOBOCCTAHOBUTEIbHONH aKTHBHOCTH XJIOPOILIACTOB
2.6 MeTo 161 onpeie/IeHHs aKTHBHOCTH (pepMeHTOB

Tewma 3. M3ydeHune 3KCIpeccud TeHOB PaCTEHHI.

3.1 Padota B NSBI. Bb100op 11e11€BBIX TEHOB.

3.2 TlonGop mpaiiMepoB IS 11eJIEBOTO TeHa

3.3 Orrumu3aius yeaoBHi mpoBeaeHu 1IIP peakiun

3.4 Beinenenue JIHK pacrenwmii

3.5 Beigenenue PHK pacTeHwmii.

3.6 OnieHKa yPOBHS 3KCIIPECCHU IIeJIEBBIX TeHoB MeTo ioM IITTP B pealbHOM BpeMeHH

Tema 4. OnieHKa YCTOHYHBOCTH pacTeHUH K (pakTopaM HeOIar ONpUATHOH CpeIbl.

4.1 InanupoBaHHe SKCIIEPUMEHTA

4.2 TlocTtaHOBKa 3KCIIEPHMEHTAa IO KYIFTHBHPOBAHHIO PACTECHHH B ONTHMAIBHBIX H
HeOIaronpHATHBIX YCIOBUAX (3acolieHHe, 3acyXa U JIp.)

4.3 HabnroneHud 3a X0/I0M 3KcIiepuMeHTa. [loiep:xxanue sKCliepuMeHTaIbHbIX YCIOBUI
KYJIbTUBHPOBAHUS PACTEHUH.

4.4 TIpmKU3HEHHOE CHATHE ITApaMeTPOB PACTCHUH H (HKCHPOBAHHE PACTEHHI.

4.5 AHaITH3 POCTOBBIX ITapaMETPOB.

4.6 OmpeneneHue coiepKaHugd POTOCHHTETHYECKHX ITHTMEHTOB.

4.7 OtieHKa (pU3HOIOTHYECKOTO COCTOSIHUS ()OTOCHHTETHUECKOTO alapaTa pacTeHHI

METOJIOM TIEPEMEHHOI (PITyopecIeHINN.

4.8 MeTonas oTIpeJie/TIeHU I AKTHBHOCTH AHTUOKCHJIAHTHBIX (bepMeHTOB
(cymepokcumaucMyTasa, KaTanasa, epoKCHIasa).

4.9 MeTtop! onpeneleHus CoAEPKaHUS ITPOJIMHA

4.10 Metozs! onpeie/ieHAss MHTEHCUBHOCTH IIEPEKMUCHOTO OKHCIIEHUS THUITHI0B.

Tewma 5. OnpeeneHre yPOBHSA BTOPHYHBIX META0O0IUTOB PACTEHUN.



5.1 MeToip1 oTIpeieicHUs COACPKaHUS aHTOITHAHOB

5.2 MeTo 11 onpeielieHHs cojepKaHusg (IaBOHOHIOB

5.3 MeTo/1bI OIIPEeieIeHUs COlePKaHUs CAllOHHHOB

5.4 MeTo1BI oTIpeie/ieHHs coJiepKaHuS (UTOIKIUCTEPOHIOB

Tema 6. Muxkpobuonorndeckass maboparopus. IIpaBuma paboTel B 1abOpaToOpHH.
Crepunuzarus U 1e3uHGeKIus.

Tema 7. MeToibl KYJIbTHBUPOBAHUS MUKPOOPTAaHU3MOB.

7.1. CocraBieHHe cpea JUIS KyJIbTHBHPOBaHHS MHKpoopranusmoB. Kiaccudukarmu
MMUTATEIbHBIX CPEJ.

7.2 TloceB MUKpOGITIOPEI BO3/TyXa, BOJIBI, MOUBKL. [ToTyueHHe HAKOTIHTETHHBIX KYIBTYP.

7.3 KoJm4ecTBEHHBII Y4€T MUKPOOPraHU3MOB. BbIIelIeHHe YUCThIX KYIbTYP.

Tema 8. M3y4yerne Mop¢oIoruu 1 PU3H0IOTHA MHKPOOPIaHH3MOB

8.1 Mukpockorus. [IpuroToBieHue mpenaparoB U OKPalNTHBaHHE MHKPOOHBIX KIIETOK

8.2 WneHTH]UKAIUI MHKPOOPTAaHH3MOB H3 IIPUPOJHBIX COOOIIECTB Oe3 BEHIICTEHHS B
YHCThIE KYIbTYPBL

8.3 XpaHeHe MUKPOOPTaHM3MOB.

Tema 9. Hcrmonp3oBaHHe KOMIIBIOTEPHBIX IPOrpaMM JUId OOpaOOTKH IOJYYEeHHBIX
Pe3yIbTaToB.

9.1 BHeceHHe TaHHBIX U HX ITepBUYHAs o0paboTka B mporpamMmme Microsoft Excel.

9.2 CratuctHdeckas 00paboTKa TaHHBIX.

9.3 Iloctpoenue rpadguxoB B mporpammax Microsoft Excel, SigmaPlot.

9. Teryuiuii KOHTPOJIb MO TUCIHILIHHE

Texkynuii KOHTPOJIb IO AHCIHIUIMHE IPOBOJHUTCS HYTeM KOHTPOJIA TMOCENaeMOCTH,
IIpoBeJieHHd KOHTPOJIBHBIX PadoT, pelleHHsd CHTYAIHOHHBIX 3a]jad BHYTPH TeEMBI H (PHKCHPYeTCS
B (hopMe KOHTPOJIbHOM TOUKH He MeHee OJTHOTO pa3a B ceMecTp.

10. Ilopsinok MpoBeieHUS H KPUTEPHH ONEHNUBAHAN MPOMEKYTOTHOH ATTeCTAINHA

3a4€T ¢ OmMeHKOH IIPOBOJUTCA B YCTHOH (opMe Mo OmaeTaM. DK3aMeHAaIlHOHHBIH OmIeT
COCTOMT U3 JABYX "dacTel (TeopeTHUecKHe BOIMpockl). IIpomonkHTeIbHOCTE SKk3aMeHa 1,5 Jaca.

IIepBast 4acTh BKIIFOYAET BOIIPOCH], IIPOBEPAIONIHE JOCTIAKEHUE HHAUKAaTOpoB MOIIK-1.1
u HUOIIK-1.2. OTBeT Ha BOIPOC MEPBOH JaCTH JTaeTCA B pa3BepHYTOH Gopme.

Bropas gacTe BKIr0YaeT BOIPOCHI, IIPOBEPSIOIIHE JOCTHAKEeHHE HHANKAaTOopoB MOIIK-2.1
u UITK-1.1. OTBeT Ha BoNpoc BTOPOI! YacTH JIaeTcs B Pa3BEPHYTOM opMe.

OK3aMeH B BOCbBMOM ceMecTpe IIPOBOJUTCS B YCTHOH ¢QopMe mo Omieram.
DK3aMeHAallHOHHBI OHIET COCTOMT W3 JBYX dYacTell  (TeopeTHYecKHe  BOIIPOCHI).
IIpogomKuTebHOCTD PK3aMeHa 1,5 Jaca.

IlepBas 9acTh BKIIIOYAET BOIIPOCHI, IIPOBEPAIONINE JOCTIKEeHHE HHAUKaTopoB MOIIK-1.1
u HUOIIK-1.2. OTBeT Ha BOIPOC MEPBOH JaCTH JTa€TCA B Pa3BEPHYTOH hopme.

Bropas gacTe BKIIr09aeT BOIIPOCHI, IIPOBEPSIOIIHE JOCTHAKEeHHE HHAHKaTopoB MOIIK-2.1
u UITK-1.1. OTBeT Ha BoNpoc BTOPOI! YacTH JIaeTcs B Pa3BEPHYTOM opMe.

Jomyck K 5K3aMeHY IPOM3BOIUTCA IPHU YCIOBHH YCIENIHOTO BBITIOTHEHHS BCeX
nmabopaTopHBIX PaboT, KOHTPOJBHBIX paboT B Tporecce TeKYIIero KOHTPONS. 3a Kaxkaoe
3aJJaHUe BBICTABIISIETCS OIEHKA I10 MATHOAUIBHOH CHCTEME.

IIpp mpoBeneHMHM INPOMEXKYTOYHOH AaTTECTAlUH OIEHKH TEKYIIEro KOHTPOJIA
VYUTHIBAIOTCS CIAEAYIONIUM 00pa3oM: WTOTOBas OIlEHKAa BBIUHCIIAETCS KaK cpeJiHee
apudMeTHIeCKOe 3HaUeHHe OIIeHOK 3a TeKYIIHil KOHTPOJIb U 3a YCTHHIHN SK3aMeH.



PeByﬂbTaTbI SK3aMcHa OIMPEACIATCA OIICHKaMH «OTIIHYHO», «XOopouIo»,
«YIOBJIICTBOPHTECIBHOY, «HCYIOBICTBOPHTCIILEHOM.

11. YuedHO-MeTOAHYECKOE 00ecmedeHHe

a) DIEeKTPOHHBIM Y4eOHBII Kypc 10 JUCIUIUIMHE B 3JIEKTPOHHOM VHHBEPCHTETE
«Moodley - https://moodle. tsu.ruw/course/view.php?1d=16957

0) O1leHOUHBIE MaTepHalibl TEKYNIero KOHTPOJS U IPOMEKYTOYHOH AaTTECTAIMU 10
JUCIIUIIINHE.

B) MeToandeckne yKa3aHHS 110 TPOBEJIEHUIO 1a00PaTOPHBIX padoT.

r) Metoaudeckue yka3aHUs IO OPraHU3AITUH CaMOCTOSITETbHON PabOTHI CTY/IEHTOB.

12. IlepedeHb yueOHOI JHTEPATYPHI H pecypcoB ceTH HHTepHeT

a) OCHOBHas JINTEpaTypa:

- Ky3zuenor Bn.B., JimutpueBa I''A. @Ouznonorus pactenmii. T. 1: ydeOHUK 1Is
akaJeMH4ecKoro OakajaBpuaTa: II0 HamIpaBlIeHUSIM "ATpPOXHUMHS M arpolo4yBoBeleHHE",
"ArpoHomus" U HaIpPaBJIEHUSAM MOATOTOBKU JAUIIJIOMUPOBAHHBIX CIIEIUATMCTOB "ATPOXUMHUA U
arporo4BoBe/ieHHe", "ATpoHOMHSA": I CTYJCHTOB BY30B II0 ECTECTBEHHOHAYYHBIM
HaIpaBJIeHUSAM U celHanbHOCTSIM: B 2 T. — M.: FOpaiit, 2016. — 436 c.

- Ky3nemnmoB B. B. PomanoB I'. A. Ky3HenmoB B. B. Moleky/IIpHO-T€eHETHYECKHUE H
OMOXMMHYECKHE METONBl B COBPEMEHHOH OHOJIOTMH pacTeHud. HM3pareinscTBo: buHOM.
JlaGopatopud 3Hanuii, 2015. — 498 c.

- Marslii IpakTHKYM IO (PH3HOJIOTHH PacTeHUi : y4eOHO-METOIHYeCKOe ITOCOOHe UTS
OHoIOrHYecKHX cHennanbHOcTel By30B / M. B. E¢umoBa, . @. I'omoBankas, E. C. I'Bo3/ieBa,
M. A. BonbiiakoBa ; Tom. roc. yH-T, [BHomorumdeckuit HHCTHTYT]. - ToMck : M3gatensckuii Jom
ToMckoro TOCYJITapCTBEHHOT O YHUBEPCHUTETA, 2018. URL:
http://vital lib.tsu.ru/vital/access/manager/Repository/vtls:000633508.

- OwioHoBa M. B. PykoBoAcTBO 110 M3Y4€HHIO LIUTOIOIMYECKHX U T'HCTOJIOTHYECKHUX
XapaKTepHCTHK KYIBTYP KIETOK H TKaHeH pacTeHHi: ydeOHOe mocoOHe: [11d CTyAeHTOoB BHol.
u-ta TI'Y, oOydaromuxcd 1o crenuansbHocTu "omomorua” 06.03.01 oaxamaBpoB u 06.04.01
MardcTpoB, H3YHalONIHX Kypchbl "MeToAbl ITUTONOTHYECKHX HccaefoBaHHil", "BHOTEXHOIOTHS
pacTenuit", "BHOTEXHOIOIHS JIeKapCTBEHHBIX H apoMaTHiecKux pacTenuil'] / M. B. OmioHoBa,
C. B. Ilympkuna, A. A. Uypus [u 1p.]; Tom. roc. yH-T, Bron. uH-T. - Tomck: U3marensckuit JJom
ToMckoro TOCYJITapCTBEHHOT O YHUBEPCHUTETA, 2020. URL:
http://vital lib.tsu.ru/vital/access/manager/Repository/vtls:000709380.

- Madigan M. T. Brock Biology of Microorganisms / M. T. Madigan, J. M. Martinko,
K. S. Bender, D. H. Buckley, D. A. Stahl — Pearson,
14th Edition, 2015. — 1041 p.

- HetpycoB A. W [IpakTukym mo Mukpoduonoruu / A. . HerpycoB [u ap.]. — M. :
Axagemus, 2005. — 608 c.

- Tpymmna T. I[1. MukpoGuosorus, TurueHa u canuTapus B toprosie / T. I TpymmHa.
— PocroB #/]1.

0) TOMOIHUTENbHAS INTEPATyPa:

- OOmras OHONOTHS M MHKPOOHOJIOTHS: [ydeGHOe IT0COOHe NI CTYAEHTOB BBICIIHX
yaeOHBIX 3aBeJIeHHil, 00yJaronmxcs 1Mo HampabiaeHHio "buotexnomorus"| /A. FO. ITpocexkos, JI.
C. Commarosa, 1. C. Pazymuukosa, O. B. Ko3nosa. Cavkr-IletepOypr: IIpocmekt Hayku, 2012.
318 c.

- baymmaa O. W. YiueTpacTpyKTypHas IUIaCTHYHOCTh NMHaHOOakTepui. — M.: Hay4dHbIit
mup, 2010. - 239 c.

- JIyroBa JI. A. buoTeXHONOTrus BRICHINX pacTeHuil: YueOHuK — CII0.: U3a-Bo C.-IleTepd.
yH-Ta , 2003. — 228 c. http://sun.tsu.1w/limit/2016/000179905/000179905.djvu



- buonormdeckas 6e30MacCHOCTh OHOTEXHOIOTHIECKHX MMPOM3BOMCTB : [yaeOHOE Tocooue
IUI1 CTYNEHTOB BBICHINX Yy4YeOHBIX 3aBelIeHUH, OOyJYaroIUXCS [0 HANpaBIE€HHIO U
cneruanbHOCTH "bruotexnomorus"| /H. B. I'panosa, E. C. Badycenko, B. Y. ITanduioB. Mocksa
- JeJIu mpunTt , 2010. 135 c.

- OOmrast 6HOTOTHS W MHKPOOWOJIOTHA : [ydeOHOe IOCcOoOHe IS CTYAEHTOB BBICIIHX
y49eOHBIX 3aBeJIeHHil, 00yJaronmxcd o HanpapaeHnio "buorexnonorus"] /A. 1O. ITpocekos, JI.
C. ConmaroBa, M. C. PazymHukoBa, O. B. Ko3nosa. Cankr-IletepOypr : IIpocnexkr Hayku ,
2012. 318c.

- OCHOBBI IHHAMHIECKOH OHOXHMHH : [ydeOHOE IMOCOOME I CTYIECHTOB BY30B IIO
HamparieHUsM "buomorus", "SKoMorusg U NPHPOJOHOIR30RaHHE", "XUMIHYecKas TEXHOIOTHS H
omorexHosorud", crnemyanbHOCTAM  "buonorms", "Ousuomorus", "MukpoOuomorus",
"BuotexHomnorug", "buoskonorusa"| /B. K. ITnakynos, FO. A. Hukomae. Mocksa : JIoroc , 2010.
213 c.

- OU3HOIOTHS YCTONYUBOCTH CEJIbCKOXO3SICTBEHHBIX KYIBTYD: Y4eOHHK JIJI CTYIEHTOB
BBICHINX YYeOHBIX 3aBeJIeHUH, 0Oy4arolIUXcs [0 HaIlPaBJIEHUSM ITOATOTOBKH "ATpoHOMHUS",
"CanoBoacTBO", "ATpOXHMHS H arporovBoBejleHHe" IO IIporpaMmaM MaructpaTypsl /E.N.
Komkun. — M.: Ipoda, 2010. — 638 c.

B) pecypchl ceTu MHTepHeT:

- Hayunag smexktponHas oudnnoreka eLIBRARY .1u

- HanwonanpHBIH IeHTP OHOTeXHOIOrndeckoii wuHpopmanuu (National Center for
Biotechnological Information, NCBI) https://www.ncbi.nlm.nih.gov.

- Bubémiorpagudeckas u pedepaTuBHas 0aza JTAHHBIX «Scopus»
https://www.scopus.com.

- PlantPhysiology — http://www.plantphysiol.org

- Plant and Cell Physiology Oxford Journals — http://pcp.oxfordjournals.org

- @usuonorug pacrenuii : xypHan /Poc. AH, UH-T ¢usnomornn pactenuii uMm. K. A.
Tumupsaszesa M.: Hayka, 1954-2016 J[ocTyIl K 3/1€KTPOHHOIH BEPCHH KypHaiIa B ceTu T1Y gepes
DnektpoHHyI0 0M0moTeky eLIBRARY.RU http://elibrary.ru/contents.asp?titleid=8253

- The Plant Cell — http://www.plantcell.org/

- TreePhysiology — http://treephys.oxfordjournals.org

13. llepedeHs HHPOPMANMOHHBIX TEXHO. 10T Hil

a) THIIeH3HOHHOEe H cBOOOIHO pacmpocTpaHsieMoe IporpaMMHoOe obecredeHue:

— Microsoft Office Standart 2013 Russian: makeT mporpaMM. BKIrodaeT HPHIOKEHHS:
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);

— IIyOJTHYHO JOCTYIHBIC 00IadHble TeXHOoIoTHH (Google Docs, SIHACKC QHCK H T.I1.).

0) HH(pOpMaITHOHHBIE CIIPABOYHBIE CHCTEMBI:

— DJIEKTPOHHBIN KaTajuor Hayunon OMOMHOTEKH [TY -
http://chamo.lib.tsu.rw/search/query?locale=ru&theme=system
— DIIEKTpPOHHAA OHOIMOTEKa (pemo3uTOpHIL) Ty -

http://vital lib.tsu.ru/vital/access/manager/Index
— 9BC Jlanb — http://e.lanbook.com/
— OBC KoncympTaHT cTyaeHTa — http://www.studentlibrary.ru/
— O6pasoBarenpHas mwratdgopma FOpait — https:/urait.rw/
— 3BC ZNANIUM.com — https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

B) MpodeccHoHaTbHBIe 6a3bl JaHHBIX:



— Ousnonorusa pacreHuil: xypHan /Poc. AH, UH-T dusnonoruu pacteHuii uMm. K. A.
TmmupsazeBa M.: Hayka, 19542020 — JlocTyn K 3IeKTPOHHOH BepcHH XypHala B ceTH TI'Y
gepes DnekTporHyro 6ubmoTreky eLIBRARY RU - http://elibrary.ru/contents.asp?titleid=8253

— Arpoxumus : xypHan/ Poc. AH — JlocTyI K 371eKTPOHHOH BepcHH XKypHana B ceTH TTY
qepes DIeKTPOHHYIO OHOMHOTEKY eLIBRARY RU -
https://www elibrary.ru/contents.asp?selid=18128183 &issueid=1053227

— CenbCKOXO3SICTBeHHAsA OHOJOTHA kypHan : kypHan/ AHO Pemakmms KypHata
"CellbCKOX 034l CcTBEHHAd OHonorua" — J[ocTyl K AJIeKTPOHHOH BepCHH KypHamna B cetd TIY
qepes3 DeKTpOHHYIO OHOMHOTEKY eLIBRARY RU -
https://www elibrary.mi/contents.asp?titleid=9092

— Plant Physiology — http://www.plantphysiol.org

— Plant and Cell Physiology Oxford Journals — http://pcp.oxfordjournals.org

— Plant and Soil — https://www.springer.com/journal/11104

— Plant, Soil and Environment — https://www.agriculturejournals.cz/web/pse/

— Acta Agriculturae Scandinavica, Section B - Soil & Plant Science -
https://www.tandfonline.com/journals/sagb20

— Journal of Soil Science and Plant Nutrition — https://www.springer.com/journal/42729

— International Journal of Plant & Soil Science —
https://www.journalijpss.com/index.php/[JPSS

— Hay4Has 371ekTpoHHas 6udmoreka e LIBRARY.RU. — http://www.elibrary.ru

— pedepaTHBHBIH KypHal1 BcepocCHIICKOTO HMHCTUTYTa HAay9HOH H TEXHHYECKOH
uHpopmarun (BUHUTH) — http://www.viniti.ru

14. MaTepHaIbHO-TeXHHYeCKO€e o0ecmedeHHe

AYIUTOPUH NI TIPOBEICHUS 3aHATHIH JTEKITMOHHOT O THIIA.

AyIUTOpUH JUIS TIPOBeJeHHS 3aHATHH CEMHHAPCKOTO THIA, HWHIHBHIYATBHBIX H
TPYIIIOBBIX KOHCYIbTAIUH, TEKYIIET0 KOHTPOJIS H IPOMEKYTOUHOH aTTECTAIHH.

IloMenenus Uid caMOCTOSATEIBHON PaOOThI, OCHAIEHHBIE KOMIIBIOTEPHOH TeXHHKOH H
JOCTYIIOM K ceTH VIHTEepHeT, B 3JIEKTPOHHYI0 HH(OPMAIHOHHO-00pa30BaTEIbHYIO CPely U K
HH(} OPMAITHOHHEIM CIIPABOYHBIM CHCTEMAM.

JlabopaTopuu, 000opyI0BaHHEIE JUIS ITPOBEICHHS Ia00PaTOPHBIX 3aHATHIL.

JIng npoBeneHnd y4eOHBIX 3aHSATHH U HayYHO-HCCIIEN0BATEILCKOH PabOThl MOTYT OBITh
HCIOJIh30BAHbIL:

- KOHJIHITHOHHPOBAHHBIE KaMePHl LTS BBHIPAIIHBAHUS KYJIBTYP H IPOBEJESHHS OILITOB B
CTaHJAPTHEIX H H3MeHeHHBIX ycaoBHIX (kamepa pocta KBWF 240 Binder, kamepa Lab Line);

- CIEKTPOMETp JIBYXKaHAJIbHBEI OITOBOJIOKOHHBEIH (Ave-Spec-20-48-2 Avantes,
T"onmanug) A1 OIeHKH KaueCTBEHHOTO H KOTHYeCTBEHHOTO COCTaBa CBETA;

- meHTpudyra MEHOrodyHKIIHOHANBHOH Eppendorf 5804R ¢ oxmaxnerneM (['epmanms);

- cucteMa ouucTKH Boasl Elix-3 Millipore (©@paHIms);

- akBajucTHLIATOP J12-4 (T3MON);

- ammmHduratop MyCycler Bio-Rad ¢ MHOTOYpOBHEBBIM KOHTPOJIEM TeMIIepaTypHI;

- IIITP-ammmudukatop LightCycler'96 (Roche, IIBeitmapus).

- PAM ¢ayopumetp (Walz Dual-PAM-100, Heinz Walz, I'epmanms).

- cHcTeMa reib-qokyMeHTHpoBaHUS GelDoc-It Imaging System UVP;

- crepuibHBIH 60kc DNA/RNA UV-Cleaner BIOSAN;

- TOPU30HTATBHBIA HU3KOTEMIIEPATYPHBII MOPO3WIBHUK;

- Kamepa JIIS TOPU30HTATBHOTO Tellb-371ekTpodopesza Wide Mini Sub Cell GT Bio-Rad;

- mamuHapHBIH mkad Lab Gard II ki1acca 6uomorudeckoit 3ammutsl (CIIA);

- TEPMOCTAT CYXOBO3MYIIHEI Sanyo MIR-262 (AnomHus);

- pH-metp Hanna Instruments pH211 (I'epmanmus);

- Bechl aHanuTHdeckue Sartorius CP 622 (I'epmanus);

- MITIIeTKH BOCbMHKaHATbHBIE H OTHOKaHaIbHBIE (Pipetman u J{ururan);



- MHKPOCKOIT HCCIIeOBAaTCIbCKHI (MHKpockonm Axio Imager Al, mepcoHaIbHBIM
kommbioTepoM Intel Pentium IV);

- mupoBag kamepa Moticam 2300;
CKaHHPVIOITHI KIOBEeTHEIN crekTpodoromerp Bio-Rad SmartSpecPlus (CIIIA);
ABTOKIIAB;
CyX0KapoBoil Ikad;
unky6atop BD 53 Binder (I'epmanus).

JI14 BBIIONHEHUS 1a00paTOPHBIX 3aHATHH HEOOXOJAUMBI XMMHUYECKHE PEaKTUBEI, I10Cyaa
U  pacxomHele  MaTepuansl  (6ymara u  1p.)  (MonekymsipHO-TEHETHUeCKHE U
OHMOXHMHYECKHE METOIBI B COBPeMeHHOH Omomoruu pactenmii / pea.: Ba. B. Ky3nmenos, B. B.
Kysnenos, I'. A. PomanoB. - MockBa : BMHOM, 2012. - 487 c. - (MeToabl B OGHOJIOTHH). -
ISBN 978-5-9963-0738-8 https://www.rfbr.rw/rffi/ru/books/o 1781847#349).

15. HadopMmanms o pa3padoTunKkax

Tl'onoBankas HMpuHa OeoKTHCTOBHA, JOKTOP OHOJIOTHUECKHX HayK, JOIEHT, Kademapa
(GU3MOIOTHH pacTeHHi, OHOTEXHONOTHH H OHOMH(OPMATHKH BHOJIOTHYECKOTO HHCTHTYTA
HarnoHansHOr 0 HCCIIEI0BATENBCKOTO TOMCKOIO rOCYAapCTBEHHOTO YHUBEPCHUTETA, ITPOQECCOD;

EdmmoBa Mapuna BacwibeBHa, KaHIHIAT OHOIOTMYECKHX HAVK, IOIEHT, Kadeapa
(bu3HOTOTHN pacTeHWil, OMOTEXHOMOTHH H OHOMH(POPMATHKH bBHOIOTHYECKOTO HHCTHTYTa
HannonansHOr 0 Heee10BaTeIbCKOro TOMCKOTr0 ToCcy1apCTBEHHOIO YHUBEPCUTETA, JOLIEHT;

@uioHoBa Mapus BacuiabeBHa, KaHIUIAT OHMOJOTHYECKHX HayK, Kadeapa (pU3HOIOTHH
pacTeHHIl, OHOTEXHOJIOTUH U OHOHMH(pOPMATHKH BHOIOTHYECKOTO HHCTHTYTa HalHoHAIEHOTO
HCCIIeA0BaTeNbCKOro ToMCKOro rocyapcTBeHHOIO YHUBEPCUTETA, CTapIIIHil IPEII01aBaTelb;

ITanoBa MuHHa AHjApeeBHa, Kadeapa (H3HOJIOTHH pacTeHHH, OHOTEXHOIOTHH  H
OHOMH(pOPMATHKH BHOIOTHYECKOT0 HHCTUTYTa HallHOHATBHOTO HCCIIEA0BATENbCKOr0 TOMCKOTro
roCyAapCcTBEHHOTO YHHBEPCHTETA, aCCHCTEHT.



