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1. ITeab u mIaHHpPYeMble Pe3yIbTaThl 0CBOCHHUS THCIIHILIHHBI (MOTYJIsI)
ITenbr0 OCBOCHHS TUCIUILTHHBI SBIsLETCS (hOPMHPOBAHHE ClIeAYFOIINX KOMITETEHITHIL:

— YK-1 — cHocoOHOCTh OCYIIECTBIATh IIOUCK, KPUTHYECKUH aHaIM3 U CHHIE3
HH(OPMAITHH, TPUMEHATh CUCTEMHBIN I0X01 JUIS pellleHH s ITOCcTaBIeHHBIX 3ajad;
— OIIK-2 — CcmocoGHOCTh TPUMEHSATh IPHHITHIBI CTPYKTYPHO-() YHKITHOHATBHOM

OpraHu3allii, HCHOIb30BaTh  (U3HOIOTHUECKHE,  IUTONOTHYECKHe,  OHMOXHMHYECKUE,
OuoQHu3NUECKHe METOIbl aHadH3a JIS OINEHKH U KOPPEKIHMH COCTOSIHHS KHUBBIX OOBEKTOB H
MOHHTOPHHIA CpeAbl UX OOUTaHUS,

PesynbraTamMu OCBOEHHS IHCIHUILIHHBI SIBIISIOTCS CIIEAYIONIHE HHANKATOPHI JOCTIKEHHS
KOMIIETEHITHH:

HOIIK-2.1. JleMoHCTpHpPYeT IIOHUMaHHE IIPUHITHIIOB CTPYKTYPHO-()YHKIIHOHATBHOM
OpraHU3alUU KHUBBIX CUCTEM,;

HOIIK-5.1. JIeMOHCTpHpPYET IOHHMMAHHE COBPEMEHHBIX IIPEJICTABIECHHH 00 OCHOBax
OHMOTEeXHOIIOTHYECKUX U OHOMETUITMHCKUX  IIPOU3BOJCTB, TeHHOH  HHXXCHEPHUH,
HAHOOHOTEXHOJIOTUH, MOJIEKYIIIPHOTO MOAEIHPOBaHUA;

HIIK-1.1. IIpuMeHseT 1oJeBbIe U JTa00PaTOPHBIE METObI UCCIIEOBAHM OHMOJIOT HUECKUX
O00BEKTOB C HCIOIb30BAHHEM COBPEMEHHON ammapaTypbl U O00OPYNOBaHUS B COOTBETCTBHH C
IIOCTaBIE€HHBIMH 33/1a9aMH.

2. 3a1a4d ocBOeHHS THCIHIIIHHBI

- W3yunTe BOMOpPOCH], IOCBSINEHHBIE HKOJIOTHYECKOH POMH XHMHYECKHX BEIIECTB,
ABJISIONTHX CA TOCPETHHKAMH B SKOJOTHYECKUX B3aHMOOTHOIICHHIX MeKTy OPraHH3MaMH.

- HM3yauth OHOXHMHYECKHE MeXaHH3MBI OHOTpaHC(GOpPMAIlMH KCEHOOHMOTHKOB B
HKOCHCTEMAX.

3. MecTo THCHHUILTHHBI (MOIYJ/ISI) B CTPYKTYPe 00pa30BaTeIbHOM MMPOrPaMMBbI
JIMCIIMIUIMHA OTHOCHTCS K YacTH OOpa30BaTeIbHOH MpPOrpaMMEI, (hOPMHPYeMOi
Y4aCTHHKaMH 00pa30BaTelIbHbIX OTHOIIEHHH, IIpeyIaraeTcs o0yJaoniuMcs Ha BbIOOP.

4. CemecTp(bI) 0cBOeHHS B (popMa(bl) MPOM e:RKYTOYHOH aTTECTANNH MO THCIAIIAHE
CemMectp 8, 3a4eT.

S. BxoaHble TpeOOBaHHS /151 0CBOCHHS THCIUNLIHHBI

Jna ycremrHoro OCBOEHHS JHCIHILUTHHBEI TPeOYIOTCS pe3ylIbTaThl OOyYeHHS IO
CIEOVIONINM HAIpaBEHHAM: OOmIeH OHOJIOTHH, 3KOJOTHH, MHKPOOHOIOTHH, OHOXHMHH H
MOJIEKYJIIPHOH OHOJIOTHH.

6. SI3BIK peanm3zanun
Pycckuit

7. O6beM THCHHIIHHBI (MOTYJIA)
OO01mas TpyI0EMKOCTh JIUCITUILIMHBI COCTABIAET 2 3.€., 72 9acOB, U3 KOTOPBIX:
— nexmuu: 20 9.;
— CeMHHApCcKue 3aHsaTus: 14 9.
— IpakTH4eckue 3aHaTus: 0 4.;
— madopaTtopHbIE PadboTHL: 0 1.
B TOM YHCJIe MPAaKTH9IecKas MoAroroBka: 0 .
OO0BeM caMOCTOSTEILHOM Pab0ThI CTYAEHTA OIpe/ielieH Y4eOHbIM IUIaHOM.

8. Copep:kanne TUCHHILTUHBI (MOYJIf1), CTPYKTYPHPOBAHHOE [0 TEMaM
Tema 1. MH(MOPMAITHOHHEBIN MIPOIECCHHT U CTPATETHH BEIKHBAHUS.



1. KoHmemrus cTpecca: pacTeHHE H €ro MecTooOuTanue. [IoHATHE CcTHMYyIla, CHTHANIA U
cTpecca. bHoTHYeckHe M aOHOTHUYeCKHEe cTpeccophl. Ilepemada curHaza #H (OPMHPOBAHHE
(¢bu3noI0THYECKOTO OTBeTa. [lepBHUHBIEe H BTOPHYIHEIE MeCCEHIKEPBI.

2. Tpa"caykims cuUrHada U GOpPMHpPOBAaHHE OTBETa Ha CTpecC. AKTHBAITHS BTOPHIHBIX
MECCEH/I’KEPOB B CHTHAJIBHOM KacKaje.

3. Tpancaykims cHTHalla depe3 AepelpecCHI0 SKCIPEeCCHH I'€HOB. BelIKH perpeccopsl.
ITocanka PHK-mmonmumMepa3ssl U TPaHCKPHIIIHA T'eHa. Y OMKBUTHH-JIMTa3HbIA KOMILIEKC.

4. TpancmeMOpaHHble M HE AacCOIMUPOBAHHBIE C¢ MeMOpaHaMU PELENTOPHI.
OUTOrOPMOHBI H HX PEIENTOPhI: MEXaHU3M Iepe/ladl CUTHAIA.

5. Cucrema BTOPHYHBIX U TIEPBHUHBIX MECCEH/KePOB. AKTHBHBIE (DOPMBI KHCIIOPOJa U
okcuj azota NO. CHrHaIbHBIE MONIEKYITH menTuaoB. [lomramunsl. CucteMa GpochOHHOZHTHIOB.
G-06enku. Monnsle kanansl. Kampuit. [IpoTenH kuHa3Has cucteMa. miRNA

Tema 2. buoxumMus aOHOTHYECKOTO cTpecca

1. Kucmopon. OKHUCIHTeTbHBIH CTpecCc M aKTHBHBIe (OpPMBEI KHCIOpoa. PelemTopsl
KHCJIOPOJa U aKTHBAIU BTOPUYHBIX MECCEH K EPOB.

2. Cert. CBeT KaK CTpPeccop U TPUITEP. PellenTopsl H MEXaHU3M IIepe/layy CUTHAIA.

3. Boga. BoHEIi 1ehUITUT, OCMOIUTEL. AJTaTaIiusd K BOJHOMY CTPeccy.

4. MusepaibHelil gepunur. MeXaHH3MBI aJalTalldd K MHHEpaJIbHOMY Je(HITHTY.
HacekoMos1HbIE pacTeHUS.

5. Tsaxensle MeTannbl. PeloKc-aKTHBHBIE MeTalmbl. MeXaHHU3MBI aKKYMYIISAIUH U
JIETOKCHKAITHH TSKeJIBIX METaJII0B.

6. KcenoOmotnku. Kiaccel KC€HOOMOTHKOB, OCHOBHBbIE HCTOYHMKH 3arpsA3HEHHS.
Buonerpanamus u 6uorpancdopMaIiisg KCeHoOHOTHKOB. brHopeMeTnaIis.

Tema 3. BHoXUMHYeCKHe OCHOBEI MEKBHJIOBEIX B3aHMOI€HCTBHH

1. CoobnrecTBa H OHOXUMHYECKHE IIPHHIUIIE () YHKITHOHHPOBAHHS SKOCHUCTEM. BYKOBEII
JIeC - MOJIEJIbHBIH 00BEKT 3KOJIOTHUYECKHUX HccleoBanuil. O0mas MUKOPHU3Hasd ceTb. bHOXUMUS
CHUMOHOTHYECKHUX B3aUMOJIEHCTBUI B 3KOCHUCTEME.

2. buomrenkn. bakTepmaneHble MaTel M (OPMHPOBAaHHE TIEPBBIX HSKOCHCTEM.
BzanmMoaeiicTBHe BHYTPH OHOIUIEHKH. DMePKeHTHBIE CBOHCTBA OHOIIIICHOK. KBOPYM CEHCHHT.

3. BsaumojeiictBHS B pH3ocdepe. BbakTepuampHOoe coolmiecTBo B (Quiiocdepe u
puzocepe. bakTepuampHOe coobmiecTBo B puzochepe: PGPR. MHaynHpoBaHHas CHCTEMHas
PE3HCTEeHTHOCTD.

4. bUoXuMHS B3aUMOJIECICTBUN: pacTeHHe — KUBOTHOe. KilacChl OHOXUMHYECKHX are€HTOB
YYaCTBYIOIINX BO B3aUMOJAEHCTBHH MEKIY KMBOTHBIMH M PAacCTeHHAMH. MyTyalu3sM Mexay
PacTeHUSIMU U KUBOTHBIMH. OIIBUIEHUE PACTEHMI KUBOTHBIMH. ATTPAaKTAHTHl KaK MUMUYECKHE
(¢ epomonsl. TpolHOI MyTyaaIu3M: MypaBbH — PacTCHHE — IPHO

5. Amnenonatusg u apyrue (OpMBI MeKBHIOBBIX B3aMMOJIEHCTBHIL. AJUIETOIAaTHYECKHE
areHThl. B3anMmoaencTBus: rpud — OaKTepHs.

9. Tekyniuii KOHTPOJb MO TUCIAILIAHE

Tekynmi KOHTPOIb II0 JHCIHIUIHHE IIPOBOAUTCSA HYTEM KOHTPOJISA IIOCEIaeMOCTH,
IIPOBEJIEHHUS KOHTPOJIBHBIX Pa0OT, TECTOB IO JIEKIIMOHHOMY MaTepHaly, BHIIIOJIHEHUS 3aJlaHUi
[0 TeMaM CEeMHHApCKUX 3aHATHH, H (HUKCHPYeTCS B (opMe KOHTPOJBHOH TOUYKH He MeHee
OJHOTO pa3a B CEMECTP.

10. Iopsiaok MpoBeeHNsI H KPHTEPHH OLEHUBAHHUSA MPOMeKYTOYHOH aTTeCTAIHH

@opma MPOMEKYTOUYHOH aTTECTAlHH 110 JUCIUILIMNHE «JKOJIOrudeckas OHMOXUMHS) —
3ageTr. Jlomyck K 3a4deTy M0 MJHUCHUIUIMHE IIPOMCXOAUT IIOCIE OCBOGHHA CTYIEHTOM
TeopeTHIecKoro MaTepHana kypca. AIToropas oleHka Mo JUCIUIUTHHE cOcTOUT u3: (1) oleHku



3a 3HaHHE OCHOBHBIX ITOHATHH H TCOPETHICCKHX ITOIOKCHHUIH, (TCKYITHIT KOHTPOIIb), (2) OICHKH
3a HHIUBUIYaIbHOE 3a/1aHHe (JI0KIam).

3aueT ¢ OIleHKOI B 8 ceMecTpe MPOBOAHTCA B MHChMEHHON (opMe mo OmireTaM. bumeT
COJIEPKUT KOMIIETEHTHOCTHBIE 3a/laHUS, BKIIOYAONIHE BOIIPOCH Ha 3HAHHE TEOPHH, aHAIIU3 U
HHTEPIPETAINIO, OLIEHKY M NPHHATHS pemieHHs. [IpomomxurenbHocTh 3adeTa | dac. 3ader
IIPOBOAUTCS BO BpeMs 3a4eTHOH CecCHH MO pacnucaHuro. OIeHKa OCYIIecTBIeTcS II0
NATHOAIBHOM 1IKaJIe.

IIpuMepHBIii IepedyeHh TEOPETHIECKUX BOIIPOCOB.

1. TIpuHtMIEl (DYHKITHMOHHPOBAHHSA SKocucTeM. ITepBuunas mpoaykiusg (NPP). Kakum
oOpa3zoM u3MeHeHHe coctaBa @AP, TemmepaTypsl, YITIEKHCIIOTO Ta3a H MHHEPAIbHOIO COCTaBa
I10YBBI OyZIeT BIUATh Ha NPP?

2. MexauusMm «facilitation» npu HegocTaTKe a30Ta B YKOCHCTeMe, ITpuMepbl. OCHOBHOM
HCTOYHUK a30Ta B 3KOCHCTEMAX.

3. Crparernu K IIOTJIONIEHHIO CBeTa B DKOCHCTeMe OYKOBOro Jieca. MeXaHH3MBI
aJanTaliy pacTeHHH K 3aTeHEHUIO.

4. KoHKypeHIIHA 3a IUTaTe/lbHbIe BellecTBa B 3KOCHCTEMe. YKIOHEHHEe 0T KOHKYPEeHIHH.

5. AHTpomoreHHas H Ouosormdeckas Qukcarmugd azora. CHUMOHOTHUYECKHE TPYIIIEI
Oaktepuil. IloueMy 3¢ eKTHBHOCTh a30TQHKCAIMH CHMOHOTHUSCKUX OaKTepHil 3HAUHUTETHHO
BBIIIE CBOOOTHOKHB YIITHX ?

6. ITocnenoBaTeIbHBIE TAbl 00pa30BaHMI CHMOHO03a MEKAY PacTeHUIMH ceM. Fabaceae
u GakTepusMu poga Rhizobium.

7. MexaHu3M (QHKCAIlUH a30Ta CHMOHMOCOMOII, 3alliTa HHUTPOTeHa3bl OT JeHCTBHA
kuciaopoaa (mo cxeme). TpaHCHOPT OpPraHHYECKOrO a30Ta MO pacTeHuro. CHMOHOTHYECKOe
YIIIepoAHOe MUTaHHEe 0aKTEPOHa.

8. MuxopHu3a: IpeHMYNIeCTBO CHMOHMO3a IS PacTeHWid W TpHOOB. THIIBI MHUKOPH3,
OCHOBHBIE Pa3IHYUAL.

9. ®ochop B npupoje. DochopHoe mutanne B ECM u AM.

10. A3oTHOoe mUTaHHe U YINIeBOAHBII oOMeH B ECM u AM. OyHKITHOHHpOoBaHHE GS-
GOGAT cucTeMmsl.

11. bakrepmampHOe cooOIecTBO B  pu3ochepe. DBHOXHMHYECKHE  OCHOBEI
B3auMoOJIeHicTBHA B pusocepe u dumiocdepe. baktepun, coneiicTByONMEe POCTY PACTEHHUI.
WunympoBaHHas cUCTeMHAas Pe3UCTEHTHOCTD.

12. TlogaBieHHMe pacTUTENBHBIX IIATOTEHOB PH300aKTEPHAMH. bBHOXHMHYECKHE
MeXaHH3Mbl KOHTpo1 PGRP.

13. Ponp muaHoOakTepuil U akTHHOOaKTepHil B pusocdepe. IlaToreHHbIE MOYBEHHBIE
OakTepuH. ACCOLMMPOBAaHHBIE C PACTEHUSIMHU OaKTepHH KaK OINIOPTYHHUCTHYECKUE I1aTOI€HBI
geI0BeKa.

14. Tpubsr B pm3ocdepe. BiammopelicTBusa: pacreHnme — rpud. I'pubd — OGakKTepHH.
Muxkopus3Hbie 0aKTepHU-XENTIEPHI.

15. Amrenomatusa. B3aumojeiicTBUS pacTeHHN dYepe3 OON[YI0 TPUOHYH CETb.
ITapasurnueckue pacTeHHUS.

11. YuedHO-MeTOAHYECKOE 00ecmedeHHe

a) DJEeKTPOHHBIM Y4eOHBIH KypC II0 JHUCIUIUIMHE B 3JIEKTPOHHOM YHHBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=17415

0) OrneHOYHBIE MaTepPHATBI TEKYIIETO KOHTPONMS W MPOMEXYTOYHOH AaTTecTalluH TO
JUCIIUIIINHE.

B) [I;1aH ceMHHAPCKUX / MPAKTHUECKHUX 3aHATHH 110 JHCIHILIHHE.

12. Ilepeuenp yaeOHOM TUTEPATYPHl U peCypcoB ceTH MHTepHeT
a) OCHOBHa4 JINTepaTypa:



- OcHOBBI OHOXHMHH : Yy4cOHOE ITOCOOHE : [IIS CTYACHTOB, OOYYalOUTHXCS IO
HalpPaBICHHAM MNOATOTOBKH OakanaBpoB 240700 "buorexmomorusa", 260100 "IIpomykTsl
MUTAaHUA K3 PacTUTeNbHOro ChIpbd”, 260800 "TexHoNOrHS MNPOAYKIMH U OpraHU3amus
obmectBenHoro nutanug"] /T. JI. Ayspman, T. I'. I'enepanosa, I. M. — M.: ”THOPA-M, 2013 —
398c.

- KonomnaroB HO. B., BacumbeBa C. B. OcHOBBEI 3KOJIOTHUeCKONH OHMOXHMHH: YdeOHOe
nocobmue. - CII6.: M3gaTenbcTBO «Jlamey, 2018. — 136 ¢.

- EropoB B. B. DOkomorndeckad xumus: YdeOHoe Imocodoue. - CII0.: W3maTenbctBO
«Jlamb», 2017. - 184 c.

0) JOIIOIHUTEIbHAS JIUTEPATYpa:

- IlpuHIUIIBI © MeTOABl OHOXHMHH H MOIeKyIsapHoi Ouomoruu /[D. DiirkeH, A. P.
Beiinoyn, Ix. @aitdpd u xp.] ; pea.: K. Yuncon u J[x. Yokep ; nep. ¢ auri. T. IT. MocosoBoit u
E. 1O. Bozenek-Pemetnsax ; mox pen. A. B. JleramoBa, B. . TumkoBa — M.: BMUHOM.
Jlaboparopud 3Hanui, 2015 — 8438c.

- OcuoBnl onoxumun Jlennamxepa T. 1 : B 3 1. /][. Hembcon, M. Koke ; mep. ¢ anri. T.
II. Moconosoii tog pea. A. A. borgadosa, C. H- MOCKBA : BHHOM. JIAB. 3HAHUMN ,2011
—694C.

- buoxumusi: yuebnoe mocodue /A. JI. J{umutpueB, E. JI. AMOpockeBa - MockBa :
JlamkoB u K°, 2012 — 165c.

- BBeaenne B 1poOneMbl OHOXMMHYECKON 5HKOIOTHH: BHOTEXHOIOTHS, CEIbCKOe
X034iicTBO, oxpaHa cpenbl / M. M. Temutaenko, C. A. OctpoymoB.— M.: Hayka, 1990.— 288 c.

- Krauss Gerd-Joachimor, Nies Dietrich H. Ecological Biochemistry: Environmental and
Interspecies Interactions. Wiley-Blackwell, 2015. 440 p.

B) pecypchl ceTH MIHTepHeT:

- OTKPBITBIE OHJIAHH-KYPCBL;

- calfT OMmOXUMHS JUI cTyaeHTa: https://biokhimija.ru/

- CalT, TIOCBAINEHHBI MOJIEKYISPHBIM OCHOBAM COBPEMEHHON OHOJIIOTHH H
MpaKTHIeCKUM TMPHMEHEHHSM HAayIHBIX JOCTHXKEHHH B MeJHIIHHE H OHOTEeXHOJIOTHH:
https://biomolecula.rw/

- nepuonudeckoe uznanne PLoS Biology http://biology.plosjournals.org DiaekTpoHHas
BEPCHS KypHAJIA.

- IPUKITaIHas OHOXHUMHS H MHKpoOHororus : xypaait /Poc. AH, MH-T GHOXHMHH HM. A.
H. baxa. DnekTpoHHEII pecypc. http://elibrary.ru/contents.asp?titleid=7955.

- oubnmuorpadudeckas u pedepaTHBHAS 0aza JTaHHBIX «Scopus»
https://www.scopus.com.

13. IlepedeHb HH()OPMANNOHHBIX TEXHOJI0I Hil

a) MHIIeH3HOHHOEe H CBOOOIHO paclpocTpaHsieMoe IporpaMMHoe ofeciedeHHe:

— Microsoft Office Standart 2013 Russian: makeT mporpaMM. BKiIrodaeT MpHIOKEHHS:
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);

— IMyOJIHYHO JIOCTYITHEIE 00auHble TeXHomoruu (Google Docs, SIHIeke IUCK U T.I1.).

0) uH(p OpMaITHOHHBIE CIIPAaBOYHBIE CHCTEMBI:

- DIIeKTp OHHBIN KaTajior Hay4anoi OMOIHOTEKH Ty -
http://chamo lib.tsu.rw/search/query?locale=tru&theme=system
- DJIeKTpOHHaA OubImMoTEKA (pemo3uTOpHIT) [TV -

http://vital lib.tsu.ru/vital/access/manager/Index
— BBC Jlasp — http://e.lanbook.com/
— BBC KoncymsTaHT cTyneHTa — http://www.studentlibrary.ru/
— O6pa3oBarenbHag wiatdopma FOpaiit — https://urait.ru/



— BBbC ZNANIUM.com — https://znanium.com/

— BDBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepHaIbHO-TeXHHYeCKO€e o0ecmedeHHe

AyIuTopun JUIS IPOBEACHUS 3aHATUI JIEKITHOHHOTO THIIA, OCHANEHHON J0CKOM U MYIIb-
TUMEIUIHHBIM 000PYA0BaHUEM UL JEMOHCTPAITUU MPE3EHTAINH, a TaKkKe ayAHOCHCTEMON I
JIEMOHCTPAIIHH 00YIaOIIHX BHACOPOIHKOB.

Aynutopun UL TPOBEAEHUS 3aHATUH CEMHHAPCKOIO0 THIA, WHIUBHIYAJIbHBIX U
TPYIIIIOBBIX KOHCY/IbTAIIUH, TEKYIIETO KOHTPOISA U IPOMEKYTOUHON aTTeCTALIHH.

TloMeneHnst AJII caMOCTOSTENNBHON pa0OThI, OCHAIIEHHBIE KOMIIBIOTEPHOH TEXHUKOH H
JIOCTYTIOM K ceTH WMHTepHET, B AJIeKTPOHHYI HH(OPMAIIMOHHO-00Pa30BaATETBHYIO CPely H K
HH()OPMAITHOHHEBIM CIIPABOYHBIM CHCTEMAM.

AynuTopun s IPOBEACHUS 3aHATHH JIEKIIMOHHOIO U CEMHHAPCKOr0 THIIAa WHIUBHIY-
QJIBHBIX U I'PYIIIOBBIX KOHCY/IbTAllMH, TEKYHNIETO KOHTPOJS H IIPOMEKYTOYHOH ATTECTAI[UH B
cMelIeHHOM ¢opMmaTe (KpocciuraTopMeHHas cHcTeMa yirpaBieHus Kypcamu Moodle, «AKTpy»,
CUCTEMEI JUTS ofecIedeHHs IPOoBeIeHHs TeleKoH(epeHIT ).

15. HadgopManms o pa3padoTYnKax

Uypun Anekceil AlleKCaHAPOBHY, JOKTOP MEJIHUITMHCKUX HayK, Kadeapa (H3HOIOTHH
pacTeHHi, OHOTEXHOJIOTHH M OGHOHH(OPMAaTHKH BHoIOTHYeckoro HHCTUTYTa HaltmoHalIbHOTO
HCClIeI0BaTeNbCcKOro TOMCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETA, Tpodeccop.



