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

ITenpro 0cBOEHNS MUCIUILTHHEI SBIIIETCS ()OPMHPOBAHUE CJIe AYIOMIMX KOMIIETeHITH:

— OIIK-1 — crroco0HOCTE pemnaTh THIIOBEIE 3a]1a49H IIPodecCHOHATBHOH eITeTbHOCTH Ha
OCHOBE 3HAHUH OCHOBHBIX 3aKOHOB MaT€MaTHYECKHUX M €CTECTBEHHHIX HayK C IPHMEHEHHEM
HH(} OpMAITHOHHO-KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

—OIIK-2 — CcmocoOHOCTh MPHMEHSTh MPHHIMIBI  CTPYKTYPHO-() YHKITHOHATBHOM
OpraHM3alli{,  HCIIOIB30BaTh  (PU3HOJIOTHYECKHE,  IHTONOTHUEecKHe, OHOXHMHYECKHE,
Ouodu3NIECKie METOIbl aHaIH3a M ONEHKH U KOPPEKIMH COCTOSIHHS KHUBBIX OOBEKTOB H
MOHHTOPHHIA CPebl UX OOUTaHUS;

—IIK-1 — cmmocoGHOCTh y4acTBOBaTh B HCCIIEJOBAHHH OHOJIOTHYECKHX CHCTEM H HX
KOMIIOHEHTOB, IIJIJAHHPOBAaTh 3Tallbl HAyYHOTO HCCIIECJOBAHHS, IPOBOMUTH HCCICIOBAHUA IIO
pa3pabOTaHHBEIM IIporpaMMaM M METOIHMKaM, ONTUMH3HPOBAaTh METONUKH MOJI KOHKPETHBIE
3aJ1a4yu.

PesynbraTamMu OCBOEHHS JHCIUIUIHHBI SBIISIOTCA CIEAVIOIIHE HHIANKATOPHI JOCTHKEHUS
KOMIIETEHITHH:

HOIIK-1.1. Pemaer THUNOBBE 3amadud HpodecCHOHAIBHOH IedTeIFHOCTH Ha OCHOBE
3HAaHHII,

HOIIK-1.2. JIeMOHCTpHpPYeT HaBBIKH HaOTIOJeHUS, HIeHTH(QUKAIIMA U KIacCH(MHKAIHH
JKUBBIX 00BHEKTOB IIPH PENICHHH IIPO(heCCHOHATBHBIX 3a/1a4;

HMOIIK-2.1. ]J[eMOHCTpUpPYeT ITOHHMAHHE TIPHHITHIIOB CTPYKTYPHO-()YHKITHOHATHHOM
OpraHU3alUU KHUBBIX CUCTEM,;

HIIK-1.1. IIpumeHseT moseBkie U 1a00pPaTOPHBIE METO,IbI UCCIIEIOBAHMS OMOJIOTHYECKUX
00OBEKTOB C HCHOIb30BAHHEM COBPEMEHHON ammapaTypbl H 000pPYyJOBaHUS B COOTBETCTBHH C
IIOCTaBIEHHBIMH 3a/1adaMHU.

2. 3a1a4d ocBOeHHS THCIHIIIHHBI

— OCBOUTh TEOPETHYECKUE OCHOBBI U OCHOBHBIE METO[bl (DH3HUOJIOTHH PEryISTOPHBIX
CUCTeM, IIPUMeHeHHe OTyYeHHBIX 3HAaHUI 1 HaBHIKOB B pellleHHH IpoQeccHOHATbHBIX 3a/1a.

— Hayuuthcsd NOpUMEHATH ITOHATHHHBIA aIlllapar, aHaJIM3UpPOBAaTh U pa3padaTbiBaTh
CHocoObl PEryIsIUN KU3HENEATeIbHOCTH pAacTeHWH IS pEeNIeHHs IPaKTHYeCKUX 3a]ad
poQeccHOHAIBHOM J1eSTeIbHOCTH.

3. MecTo TUCHHIIIHHBI (MOIYJIsI) B CTPYKTYpPe 00pa3oBaTe/1bHOI MPOrpaMMBbI
JIMCIMIUIMHA OTHOCHTCA K 0043aTENBHOM YacTU 00pa30BaTeIbHOM IIPOTPAMMBI.

4. CemecTp(bI) 0cBOeHHS U (popMa(bl) MPOM e:KYTOYHOH ATTECTANNH IO JHCIUIIAHE
CemMecTp 7, 3a4€T C OIEHKOH
Cemectp 8, 3K3aMeH.

5. BxoaHble TpeGOBaHHS /I 0CBOCHHS THCITUILTHHbI

JIng ycrenrHoro ocBOeHHS JUCIUILIHHEI TPeOYIOTCS KOMIIETEHIINH, c()OpMUPOBaHHEIE B
X0Jle OCBOEHHS 00pa3oBaTeIbHBIX MPOTrPaMM IPeIIIecTBYIONIET0 VPOBHS 0Opa30BaHHS IIO
CIIeYIOIIHM JUCIUIUTHHAM: (GH3HKH, XUMHUH, OHOXHMHH, TeHETHKH, ITUTOJIOTHH, OOTaHHKH.

6. SI3BIK peann3zanun
Pycckuii.

7. O0beM THCHHILTHHBI (MOTYJIA)
OO01mas TpyI0eMKOCTh JHCIHILINHBI cocTaBsaeT 11 3.e., 394 qacoB, H3 KOTOPEIX:
— nabopaTopHble padoTHL: 324 4.



O0BeM caMOCTOATETBHOH PabOThI CTYJICHTA OMpeAcicH YICOHBIM IUTAHOM.

8. Comep:kaHHe THCHHILTHHBLI (MOAYJIf), CTPYKTYPHPOBAHHOE M0 TeMaM

TexHuKa 06€301aCHOCTH.

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

1.1. Bsenenume. VYCTpOHCTBO OHOTEXHOJIOTHYECKOH  1aOOpPaTOPHUH, OCHOBHOE
o0opynoBaHue ¥ HHCTPYMEHTBL CoCTaB NMUTATENbHBIX CPEel M OCHOBBI UX IIPHUTOTOBICHUS.
IlogroroBka mocyasl, MaTepHanoB M HHCTPYMEHTOB K cTepuim3anud. lIpaBuia paGoTel B
JIAMUHAPHOM OOKCE.

1.2. . MeTtoapl cCTEpWIHM3AIMA PAcCTUTEILHOTO MaTepuana. [HUIbl CTEPHIH3YIOMIUX
areHTOB, MIPUT OTOBIEHHE CTEPHUIHIYIONTHX PACTBOPOB H MOJA00P YCIOBHIA.

1.3 Wunykuus KawrycooOpazoBaHud. [log00p CTUMYISTOPOB POCTa, MPUTOTOBIEHHE
nuTaTenbHeIX cpel. Ilocagka cTepUIbHOTO PaCTUTENBHOIO MaTepHaa Ha IUTaTeIbHbIe CPEJIBL.

1.4 KitoHanbHOE MEKpOpPa3MHOKEHHE pacTeHH. [ IpAroToBiIeHHe cpell, OTOOP U mocajka
HKCIIJIAHTOB.

1.5 Mopdonorudeckas XapaKTepHCTHKAa IMOIYUYeHHBIX KYIbTYp KIETOK H TKaHeH
pacteHuii. Mopdoiornueckoe ONUCAaHHE TMOMYYEHHBIX KYIbTyp in vitro. OlpejeleHue
JKH3HECTIOCOOHOCTH.

1.6 O6HapyxkeHHe BHPYCHOH HH(peKIHH B pacTeHHSX MerojmoMm III[P B peamsHOM
BpeMEHU

Tewma 2. MU3ydeHue QyHKIIHOHATBHOTO COCTOSHUSA PACTEHHUIA.

2.1 MeToib1 OTIpeielIeHUs cofiepKaHus OeTKOB

2.2 MeTo1bI OIIPEAEIEHUS COEPKAHUA PEAYIIUPYIONIUX CaXapoB

2.3 MeTo/ibl oTIpeie/ieHHs coiepKaHus pOTOCHHTETHIECKUX ITUTMEHTOB

2.4 MeToiI BBIJIETIEHUS XJIOPOILIACTOB

2.5 Meto 161 onpeielieHHs (pOTOBOCCTAHOBHTEIBHONH aKTHBHOCTH XJIOPOILTACTOB
2.6 MeTo 161 onpeielIeHHs aKTHBHOCTH (pepMeHTOB

Tema 3. M3ydeHne 3KCIPECCHH TEHOB PACTEHUIA.

3.1 PacoTta B NSBI. Be16op 11eneBbIX TEHOB.

3.2 Ilog©op mpaiiMepoB IS IIeJIEBOTO IT'eHa

3.3 Onrumu3zanus yciaoBuid nposenenud [P peakim

3.4 Beigenenue JIHK pacteHui

3.5 Breigenenne PHK pactenmii.

3.6 OnueHKa yPOBHS SKCIIPECCHH LIeJIEBEIX r'eHoB MeToioM III1P B pealbHOM BpeMeHH

Tewma 4. OnieHKa yCTONYHBOCTH PacTeHHH K (paKTopaM HeOIaronpHuATHON CPEbl.

4.1 IlnanupoBaHue SKCIIEPUMEHTA

4.2 TlocTtaHOBKa 3KCIIEpHMEHTA II0 KYIFTHBHPOBAHHIO PACTEHHH B OITHMAIBHBIX H
HeOIaronpHATHBIX YCIOBUAX (3acolieHHe, 3acyxa U JIp.)

4.3 HabmroneHud 3a X0/I0M 3KcIiepuMeHTa. [loiiep:xanue 3K CliepUMeHTAIbHBIX YCIOBHI
KyJIbTHBHPOBAHHS PACTECHHH.

4 .4 TIpmKU3HEeHHOe CHATHE ITapaMeTPOB PacTeHHU U (PHKCHPOBAHHE PACTEHHI.

4.5 AHau3 POCTOBBIX [IaPAMETPOB.

4.6 OmpeneneHue coiepKaHugd POTOCHHTETHYECKHX ITHTMEHTOB.

4.7 OneHKa (pU3HOTIOTHIECKOT O COCTOSHUS (POTOCHHTETHIECKOT O anlapaTa PacTeHU

MeTOJIOM TIepeMeHHOM (IyopecIieHITHH.

4.8 Metoasl OIIpeelIeHUs AKTUBHOCTH AHTUOKCHIAHTHBIX (bepmeHTOB
(cymepokcumaucMyTasa, KaTanasa, epoKCHIasa).

4.9 MeTtopl onpeNeNIEeH s COIEP KaHus IPOIHHA

4.10 Metozas! onpeie/ieHAsI HHTEHCHBHOCTH ITEPEKUCHOTO OKHUCIIEHUS THITHJIOB.



Tema 5. OmnpeeneHue YpoBHSI BTOPHYHBIX METa00THTOB PACTCHHUH.

5.1 MeToB! onpeAelIeHHs cOAePKaHn aHTOLIHAHOB

5.2 MeToiBI oTIpeieNieH s cofiepKaHus (IaBOHOHIOB

5.3 MeTo/1bI OIIPEeieIeHUs COlePKaHUs CAllOHHHOB

5.4 MeToJ16I onpeIelIeHHs coiepKaHuA GUTOKIHCTEPOUIOB

Tema 6. MuxkpoOuonorndeckas naboparopus. IIpaBmma paboTel B 1a0OpaTOPHH.
CTeprin3aIis U Je3HH(EKITH.

Tema 7. MeToibl KYJIbTHBUPOBAHUS MUKPOOPTAaHU3MOB.

7.1. CocraBleHHE cpel AIA KYIbTHBHPOBAaHHS MHKPOOpPraHM3MOB. Kiaccmpukarmm
MMUTATETBHBIX CPeI.

7.2 TloceB MUKPOGIIOPEI BO3TyXa, BOJKI, ITOUBHI. IToTyueHHe HaKOIMHTETbHBIX KYIBTYP.

7.3 KoJm4ecTBEHHBII Y4€T MUKPOOPraHU3MOB. BbIIelIeHHe YUCThIX KYIbTYP.

Tewma 8. M3yuenue Mop¢onoruu U GU3N0IOTHA MHKPOOPTaHH3MOB

8.1 Muxkpockornus. [I[pUurotoBieHue npenaparoB U OKpanIMBaHHe MUKPOOHBIX KJIETOK

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

8.3 XpaHeHne MUKPOOPIraHU3MOB.

Tema 9. Hcrmonp3oBaHHe KOMIIBIOTEPHBIX IPOrpaMM JUId OOpaOOTKH IOJYYEeHHBIX
Pe3yIbTaToB.

9.1 BHeceHHe TaHHBIX U HX ITepBHYHAS 00paboTka B mporpamme Microsoft Excel.

9.2 Cratuctuyeckas o0paboTKa JTaHHBIX.

9.3 Iloctpoenue rpadguxoB B mporpammax Microsoft Excel, SigmaPlot.

9. Tekyniuii KOHTPOJIb MO THCIAILIAHE

Tekynmi KOHTPOIb IIO0 JHUCIHIUINHE IIPOBOAMUTCSA IYTEM KOHTPOJISA IIOCEIaeMOCTH,
MPOBeJIeHHS KOHTPOJIbHBIX PadoT, pelleHusI CHTYallHOHHBIX 3aj1a4 BHYTPH TeMbI H (QUKCHPYeTCs
B (hOpMe KOHTPOJIbHOM TOYKH HE MEHee OJHOTO pa3a B CEMECTP.

10. Ilopsiaok nMpoBedeHHS H KPHTEPHH ONEHNBAHHAA MPOMEXKYTOYHOH aTTeCTAIHH

3a4€éT ¢ omeHKOIl IIPOBOJUTCS B YCTHOH (opMe 1o OmIeTaM. DK3aMeHaIOHHBIN OWIeT
COCTOHUT U3 JIBYX YacTel (TeopeTHUECKHE BOIPOCHI). IIpo10KUTEIBHOCTD 3K3aMeHa 1,5 daca.

IIepBas 9acTh BKJIIOYAET BOIPOCH], IIPOBEPAIONIHE JOCTHAKeHHe HHAnKaTopoB MOIIK-1.1
u MOIIK-1.2. OTBeT Ha BOIIPOC IIEPBOI YACTH JIaeTCA B Pa3BEePHYTOI opme.

BTopas gacTe BK/IHOYAET BOIPOCHL, IPOBEPSIONINE JOoCTH ) eHHE HHIuKaTtopoB MOIIK-2.1
u UIIK-1.1. OtBeT Ha Bonpoc BTOPOI YacTH J1aeTCS B Pa3BEPHYTOH hopMe.

OK3aMeH B BOCBMOM ceMecTpe IIPOBOIUTCI B YCTHOH ¢opMme MO OHIeTaM.
DK3aMeHallHOHHBII OHJIeT COCTOHMT M3 JIBYX dacTeil (TeOpeTHYecKHe  BOIPOCHI).
IIpogomKuTebHOCTD PK3aMeHa 1,5 Jaca.

IlepBast 9acTh BKJIFOYAET BOIPOCH], IIPOBEPAIONIHE JOCTHAKEHHE HHANKaTopoB MOIIK-1.1
u MOIIK-1.2. OTBeT Ha BOIIPOC IIEPBOI YaCTH J1aeTCA B Pa3BePHYTOI hopme.

BTopas gacTe BK/IHOYAET BOIPOCHL, IPOBEPSIONINE JOCTHREeHUE HHAUKaTopoB MOIIK-2.1
u UITK-1.1. OTBeT Ha BoNpoc BTOPOI! YacTH JIaeTcs B Pa3BEPHYTOM opMe.

JIomyck K 3K3aMeHy TPOHW3BOJUTCA TPH YCIOBHH YCIENTHOTO BHITIONHEHUS BCeX
71abopaTOpHBIX padoT, KOHTPOJIBHBIX PadoT B IIpollecce TEKYNIero KOHTPOIAL. 3a Kaxkiaoe
3aJlaHUe BBICTABJIAETCS OIlEHKA 10 MATHOAUIBHON CHCTEME.

I[Ipy mnpoBeAeHWH TIPOMEKYTOYHOH aTTECTAllMH OIEHKH TEKYIIETo KOHTPOJIA
VUHTBIBAIOTCA ~ CIEQYIONIMM O00pa3oM: HWTOTOBas OIIEHKAa BBIYHCIIETCI KaK CcpelHee
apupMeTHIeCKOe 3HaUeHHEe OIEHOK 3a TEKYIIHI KOHTPOJIb U 32 YCTHBIN 3K3aMeH.



PeByﬂbTaTbI SK3aMcHa OIIPEACIAOTCA OIICHKaMH «OTIIHYHO, «XOopouIoy,
«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.

1) MeToiMdeckue yKazaHHs TI0 OPTAHU3AIUH CAMOCTOSTETFHOH PabOTHI CTY/ICHTOR.

12. IlepedeHb yueOHOI JHTEPATYPHI H pecypcoB ceTH HHTepHeT

a) OCHOBHas JINTEpaTypa:

- Ky3zuenor Bn.B., JimutpueBa I''A. @Ouznonorus pactenmii. T. 1: ydeOHHK 1Is
akaJeMH4ecKoro OakajaBpuaTa: II0 HamIpaBlIeHUSIM "ATpPOXHUMHS M arpolo4yBoBeleHHE",
"ArpoHomus" U HaIpPaBJIEHUSAM MOATOTOBKU JAUIIJIOMUPOBAHHBIX CIIEIUATMCTOB "ATPOXUMHUA U
arporo4BoBe/ieHHe", "ATpoHOMHSA": MM CTYJEHTOB BY30B TII0 €CTECTBEHHOHAYUYHBIM
HaIpPaBJIeHUSM U cIelHanbHOCTSIM: 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 PAacTeHHi : y4eOHO-METOIHYecKOoe ITOCOOHe VIS
OHoIOrHYecKHX cHennanbHOcTel By30B / M. B. E¢umoBa, . @. I'omoBankas, E. C. I'Bo3/ieBa,
M. A. BonbiiakoBa ; Tom. roc. yH-T, [BHomorumdeckuit HHCTHTYT]. - ToMck : M3gatenbckuit JJom
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 M TKaHeH pacTeHHil: ydeOHoe ImocoOme: [ CTyleHTOB buol.
u-ta TI'Y, oOydaromuxcd 1o crenuansbHocTu "omomorua” 06.03.01 oaxamaBpoB u 06.04.01
MardcTpoB, H3YHalONIHX Kypchbl "MeToAbl ITUTONOTHYECKHX HccaefoBaHHil", "BHOTEXHOIOTHS
pacTennit", "BHOTEXHOIOIHS JTeKaPCTBEHHBIX H apoMaTHYecKuX pacTeHuii'| / M. B. @mioHoBa,
C. B. Ilympkuna, A. A. UypuH [u 1p.]; Tom. roc. yH-T, Buon. 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 [ 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, 00yJaronuxcs 1Mo HampasineHHo "bruotexHomorusa"] /A. FO. ITpocekos, 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 6e30mMacCHOCTh OHOTCXHOJIOTHICCKHX IMPOH3BOJCTB : [yaeOHOE IMOCOOHE
IUI1 CTYNEHTOB BBICHINX Yy4YeOHBIX 3aBelIeHUH, OOyJYaroIUXCS [0 HANpaBIE€HHIO U
cneruanbHOCTH "bruotexnomorus"| /H. B. I'panosa, E. C. babycenko, B. . ITanduioB. Mocksa
- JeJIu mpunTt , 2010. 135 c.

- OOmrast 6HOMOTHS W MHKPOOWOIOTHS : [ydeOHOe MocoOHe UIS CTYJIEHTOB BBICIIHX
y49eOHBIX 3aBeJIeHHil, 00yJaronmxcd o HanpapaeHnio "buorexnonorus"] /A. 1O. ITpocekos, JI.
C. ConmaroBa, M. C. PazymHukoBa, O. B. Ko3nosa. Cankt-IletepOypr : IIpocnexkr Hayku ,
2012. 318c.

- OCHOBBI NHHAMHIECKOH OHOXHMHH : [y4eOHOe IMoCOOHe I CTYICHTOB BY30B IIO
HamparieHUsM "buomorus", "SKoMorusg U NPHPOJOHOIR30RaHHE", "XUMIHYecKas TEXHOIOTHS H
omorexHosorud", crnemyanbHOCTAM  "buonorms", "Ousunomorus", "MuxpoOuogorua",
"BuotexHonorus", "buoskonoruga"| /B. K. ITtakynos, FO. A. HukomaeB. Mocksa : JIoroc , 2010.
213 c.

- OU3HOIOTHS YCTONYUBOCTH CEJIbCKOXO3SICTBEHHBIX KYIBTYD: Y4eOHHK JIJI CTYIEHTOB
BBICIINX YYeOHBIX 3aBeJIeHUIH, 0Oy4arolIUXCs [0 HalPaBJIEHUAM IMOATOTOBKH "ATpoHOMHUA",
"CanoBoacTBO", "ATPOXHMHS H arpoIrovBoBejleHHe" IO IIporpaMMmaM Maructparypel /E.H.
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, 19542016 J{ocTyIl K 3/1€KTPOHHOI BEPCHU KypHana B ceTd TI'Y depes
DnektpoHHEyI0 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.rw/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 — J[ocTyIl K 37IeKTPOHHOH BepCHH XKypHana B ceTH TTY
qepes DIeKTPOHHYIO OHOMHOTEKY eLIBRARY RU -
https://www elibrary.ru/contents.asp?selid=18 128183 &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.

AyauTOpMH IS TPOBEJEHHS 3aHITHH CEMHHApPCKOTO THIIA, HHAWBHAYAIbHBIX H
TPYIIIOBBIX KOHCYIbTAIUH, TEKYIIET0 KOHTPOJIS H IPOMEKYTOUHOH aTTECTAIHH.

IloMenenus Uid caMOCTOSATEIBHON PaOOThI, OCHAIEHHBIE KOMIIBIOTEPHOH TeXHHKOH H
JOCTYIIOM K ceTH VIHTEepHeT, B 3JIEKTPOHHYI HH(OPMAITHOHHO-00pa30BaTEeIbHYIO CPely U K
HH(} OPMAITHOHHBIM CIIPABOTHBIM CHCTEMAM.

JlabopaTopuu, 000opyI0BaHHEIE JUIS ITPOBEICHHS Ia00PaTOPHBIX 3aHATHIL.

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

- KOHJIUITHOHHPOBAHHBIE KaMePHl JUTS BBHIPAITHBAHHS KYJIbTYP H NPOBEIEHHS OIBITOB B
CTaHJAPTHEIX H H3MeHeHHBIX ycIoBHIX (kamepa pocta KBWF 240 Binder, kamepa Lab Line);

- CIEKTPOMETp JIBYXKaHAJIbHBEI OITOBOJIOKOHHBEIH (Ave-Spec-20-48-2 Avantes,
Tonmanusg) A1 OIeHKH KaueCTBEHHOTO H KOJTHYeCTBEHHOTO COCTaBa CBETA;

- meHTpudyra MEOrodyHKIIHOHANBHOH Eppendorf 5804R ¢ oxnaxnennem (I'epmaHms);

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

- akBajucTHLIATOP J12-4 (T3MON);

- ammmHduratop MyCycler Bio-Rad ¢ MHOTOYpOBHEBBIM KOHTPOJIEM TeMIIepaTypHI;

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

- PAM ¢ayopumeTtp (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 TOPU30HTAIBHOTO 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 BOCbMHUKaHAIbHBIE U OIHOKaHaIbHBIE (Pipetman u J{ururan);



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

- mupoBag kamepa Moticam 2300;
CKaHHPVIONTHI KIOBEeTHBIN criekTpodoToMeTp 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 pactenuii / pea.: Bin. B. Kysneros, 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
(bU3HOTOTHN pacTeHWil, OMOTEXHONOTHH H OHOHH(pOPMATHKU bBHOIOTHYECKOTO HHCTUTYTA
HarnoHnansHOr 0 HCCIIEI0BATENBCKOT0 TOMCKOr0 rocy1apcTBEHHOTO YHUBEPCHUTETA, ITpodeccop;

EdmmoBa Mapuna BacwibeBHa, KaHIHIAT OHOIOTMYECKHX HAVK, IOIEHT, Kadeapa
(bU3HOTOTHN pacTeHWil, OMOTEXHONOTHH H OHOHH(pOPMATHKU bBHOIOTHYECKOTO HHCTUTYTA
HannonansHOr 0 Heenen0BaTenbCKOTo TOMCKOI0 rocy1apCTBEHHOI0 YHHBEP CUTETA, JOIEHT;

@uioHoBa Mapus BacuiabeBHa, KaHIUIAT OHMOJOTHYECKHX HayK, Kadeapa (pU3HOIOTHH
pacTeHHIl, OHOTEXHOIOTUH U OHOHMH(pOPMATHKH BHOIOTHYeCcKOTOo MHCTHTYTa HaItmoHaIsHOTO
HCCIIeA0BaTeNbCKOro ToMCKOro rocyapcTBeHHOIO YHUBEPCUTETA, CTapIIIHil IPEII01aBaTelb;

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



