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1. Heab u nuiaHupyemMble pe3yJabTaThbl 0CBOEHHSI THCHUTIIHHBI (MOTYJIA)

Llenb0 OCBOCHUS AUCIUILTUHBI SBJICTCS (YOPMUPOBAHHE CIICAYIONIMX KOMIECTSHIINH:

— OIIK-4 — cnocoOHOCTh peaan30BbIBATh COBPEMEHHBIE TEXHOJIOTUH U 00OCHOBBIBATH UX
MpUMEHEHHE B IPO(PECCHOHATBHOM NeSTETLHOCTH;

—OIIK-5 — cnocoOHOCTH ydacTBOBAaTH B NIPOBEACHUH  AKCHEPUMEHTAIBHBIX
WCCIIEIOBAaHMH B TPOPECCHOHATBHOM eI TETbHOCTH.

Pe3ynbraramMu 0CBOEHUS TUCIUIUIMHBI SBISIOTCS CIAEAYIONINE UHAUKATOPBI TOCTHKEHUS
KOMIIETECHLIU:

— NOIIK-4.1 — neMoHCTpUpPYET 3HAHUSI COBPEMEHHBIX TEXHOJIOTHI B MPOPECCUOHATBHON
JESITeIbHOCTH PelaeT THIIOBBIE 33/1a4H MPO(ECCHOHATLHON AEATEIbHOCTH Ha OCHOBE 3HAHUIA,

—HOIIK-4.2 — o0O0OCHOBBIBACT W NPUMEHSAECT COBPEMEHHBIC TEXHOJOTHU B
npodeccrnoHabHOMN NeSATebHOCTH;

—HOIIK-5.1 — wuMeer mpeacTaBieHHE O TIOCTAHOBKE OKCIICPUMEHTOB B
npodeccHoHALHOM eSTETbHOCTH;

—HNOIIK-5.2 — y4acTByeT B IPOBEACHUH SKCIEPUMEHTAIBHBIX UCCIEAOBAaHUMN B

poheCCHOHATILHOMN IEATEILHOCTH.

2. 3aga4H 0CBOCHHSA JUCIUIINHDI

— OCBOUTHh TEOPETUYECKHE OCHOBBI M OCHOBHBIE METOIbI (PM3UOJOTHH PETYIATOPHBIX
CHCTEeM, IPUMEHEHHE OIYYEHHBIX 3HAaHUN M HAaBBIKOB B pEILIEHUH ITPO(ECCUOHATBHBIX 3a/1au.

— HayunTbcsi NpUMEHSTh NOHSATUMHBIM anmapar, aHalu3upoBaTh M pa3padaTbIBaTh
CIOCOOBI PEryisliid JKU3HEAEATENbHOCTH PACTeHUH Ul pelIeHHs NPaKTUYECKUX 3ajad
poheCCHOHATLHOMN IEATETLHOCTH.

3. MecTo AUCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl
JucnuninHa oTHOCUTCS K 00s3aTeNIbHOM YyacT 00pa30oBaTeNIbHOM POrpaMMBl.

4. Cemectp(b1) 0OcBOeHHs U (popMa(bl) MPOMEKYTOUHOM ATTECTAIMM MO IUCUMUILIHHE

CemecTp 5, 9K3aMeH.

S. BxogHble TpeOOBaHMS VISl OCBOCHUS JUCIHUIIMHBI

JIJist yCrenmHoTro OCBOCHUS JUCITUTUIMHBI TPEOYIOTCS KOMIETEHIIUU, C(hOPMUPOBAHHBIC B
XO0Jle OCBOEHHUs 00pa3oBaTENbHBIX MPOrpaMM MPEANIECTBYIONIETO YPOBHS OO0pa30BaHUSA IO
CJIEIYIOIIUM JUCIUTITHHAM: (DU3UKHU, XUMUHU, OMOXUMUH, TCHETUKH, [IUTOJIOTUH, OOTAaHUKH.

6. SI3bIk peajauzanuu

Pyccknii

7. O0beM QM CUMILTHHBI (MO1YJIS1)

OO0mias Tpy1I0€MKOCTh TUCIHUIUIUHBI COCTaBIISAET S 3.€., 180 yacoB, U3 KOTOPHIX:
— JIeKuuu: 32 u;
— cemuHapckue 3ansatus: 10 q;
— mpaktuueckue 3ausatus: 0 4
— nabopatopHbie padoThI: 36 u;
B TOM YHCIIE PAaKTUYECKask MOATOTOBKa: 36 .
O06beM caMOoCTOSTENbHOM pabOThI CTYIEHTa ONPEIEIeH YUeOHbIM IUIAHOM.

8. Conep:kanue TUCHUILINHBI (MOYJIs1), CTPYKTYPUPOBAHHOE 110 TEMaM

Tema 1. Bseoenue. Quszuonocusn pacmumenvbHou KiemKu.
1.1 IIpenmer. OcHOBHBIE 3Tanbl pa3BUTHS (pusnonoruu pactenuit B Poccun u Tomckom
yHuBepcurete. Poisb (pu3nonorun pacteHuil B pa3BUTUU OMOTEXHOJIOTUU M MECTO (PU3HOJIOTUH B



CMEXHBIX TUCHUIUIMHAX. Ponbh (M3moIOrny pacTeHnii B JaIbHEUIIIEM Pa3BUTHH OMOJIOTHYECKOM
HAayKd W TIOJbEME TPOJYKTHUBHOCTH CEIbCKOTO XO03sicTBa. HepemienHnsle mnpobiaemMbl H
MePCIEKTUBBI JAIbHEHIIIETO pa3BUTUS (PU3HUOJIOTUN PACTEHHUIA.

1.2 Crpykrypa ¥ GYHKOUM OpPraHOUIOB KIETKH, LMUTOIUIa3Mbl U OHOJOTHYECKHX
MeMOpaH. Pa3npakxuMocTh, 3J1aCTUYHOCTD, BA3KOCTh U JIBHXKEHUS LUTOIIA3Mbl M 3HaYCHHE MX
SBJICHUM B JKU3HU KIETKU. BHYTpHUKIETOYHBIE CHCTEMBl pEryjsiliMd. TOTUIIOTEHTHOCTH
pacTutensHOM KieTku. Perenepauus uenmoro pacteHus. IloHartue o OHOIHEpreTHKE KIETKU.
[IpoHuIIaeMOCTh MPOTOIUIA3MBI, TPUPOJIA TPOHUIIAEMOCTH dYepe3 MeMOpaHbl. 3HAYCHHE B
TPAHCIOPTE HOHOB AJIEKTPOXMMHUYECKOT0 MOTeHIuana MeMmOpaH. MloHHBIE HACOCHI, KaHAJbl U
TpaHcroptepbl. OcCOOEHHOCTH  JCHCTBHS  (EPMEHTOB B JKMBOHW  KJIETKE  pacTEHUS.
Komnaprmenranus u ee pojib B OMOXHUMUYECKUX PEAKIUAX B KIETKE.

Tewma 2. Boooobmen pacmenuil.

2.1 Tlornomienue BOABI pacTUTEIBHOM KieTKOM. OcMOC, BOAHBIA MOTEHLMANA KIIETKH,
TYpPropHOE€ M OCMOTHYECKOE JaBiieHHe. KOonM4ecTBO M COCTOSHHE BOJIbl B TKaHSAX PAaCTEHHI.
®usnonornyeckas posb Boabl. KopHeBoe nasienue. I'yrranus u «auiay» pacteHuid. BiusHue
BHEIIHUX YCJIOBUWM Ha BcachlBaHUE BOJAbI pacTeHUeM. COCTOSIHUS BOJbl B MOYBE. 3HAUYCHHE
IIOYBEHHOU CTPYKTYpBI JJI1 BOJOCHA0KEHNS PACTEHUH.

2.2 Tpancniupauus u ee PU3NOJIOTUYECKOe 3HAaUeHHEe. MeTo bl U3ydeHHs TPAaHCIUPALIUU.
KonmuecTBeHHBIE MOKa3aTeny, XapaKTEPU3YIOLIME MPOLECC TPAHCHUPALMHU: HWHTEHCUBHOCTD,
MPOAYKTUBHOCTh TPAaHCIUpAMKM M TPAHCIHUPAIMOHHBIN Kod3(pduiment. VYcrbuuHas U
KYTUKYJISIpHasl TpaHCHUpanusa. Y CTbULA. Y CTbUYHAS PEryJupoBKa TpaHcnupauuu. BiusHue Ha
TPAHCIIUPALUIO U €€ MPOJAYKTUBHOCTh BHELIHUX YCIIOBUU. MeXaHU3M NepeaBUKEHUS BOJBI 110
pactenuro. Tok BOIbI 1O cocynaM. BepxHuid U HWKHMI JBUratesid BOAHOrO Toka. Harsokenue
BOJIbl B COCYJaX, 3HAUEHUE MEXKMOJIEKYJSIPHOTO CLEIUIEHHS U T'paJueHTa MOTEHLKala BOJbI B
KJIETKaX U TKaHSIX B TPAHCIIOPTE BOJBL.

Tewma 3. Domocunmes pacmenuii.

3.1 Ucropus otkpsiTus porocunTe3a. OCOOEHHOCTH CTPOEHUS JIMCTA U UX 3HAYEHUE IS
poreccoB poToCHHTE3a. XIOPOIUIACTH, HX CTpoeHue. Kimaccudukanyst MMrMeHTOB B PACTEHUH.
[TurMeHTBl XJIOPOIUIACTOB: XJOPOMWILIIBI, KapOTUHOW[bI, (PUKOOMIUTMHBL. OCOOEHHOCTH HX
crpoeHusi. DHU3MYECKHWE CBOWCTBA IHUIMEHTOB: PACTBOPUMOCTH, CHEKTPHI MOTJIOIIEHUS,
¢nyopecueHus. CTpyKTYpHble M XHUMHUYECKHE CBOWCTBA XJOpOo(UIIOB. 3HaueHHe JUIs
(doToCHHTE3a pa3IMYHBIX YYACTKOB COTHEUHOTO CIEKTPA.

3.2 Dd¢dexkTuBHOCT, HCHONB30BaHUA cBeTa B (oTocuHTe3e. KBaHTOBBIH BBIXOA
(dbotocunTesa (padotsl BapOypra u ap.). CoBpeMeHHbIE TIPEICTABICHUS] O XUMUYECKON MPUPOJIe
nporeccoB potocunresa. [lepBuunblie peakun GOTOCHHTE3a. AKTUBALUS XJIOPOPHILIA CBETOM.
OobpaTtumsie OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE  MpEBpallleHUus]  XJjopoduiuia. JBe
(oToXUMHYECKHE TUTMEHTHbIE CUCTEMBI. LIuKiIndeckoe, HEHUKINYECKOE U MCEBIOUKINYECKOe
dboTodpochopunupoanne. MPOTOCHHTE3 KaK COUYETAHUE CBETOBBIX M TEMHOBBIX XHMHYECKHUX
peakumii. [Ipoucxoxnenue kuciaopoaa GoTocHUHTE3A.

3.3 Accummianus yriepoga no tuny Cs, C4 m CAM y passeix pacrenuil. Ilpupona
MEPBUYHBIX TPOAYKTOB  (OTOCHHTEe3a. lcmonb3oBaHWE PaJMOAKTHBHBIX  HW30TONOB B
UCCIIeI0OBaHMIX 10 poTocuHTe3y. DOTOABIXaHUE, PEAKLINH, TPOTEKAIOIINE B IEPOKCHUCOMAX.

KommyecTtBeHHble  mokazarenw — mpormecca  (OTOCHHTE3a:  WHTCHCHBHOCTH U
IPOAYKTUBHOCTh (poTOCHMHTE3a. MeToapl HMX OmnpeAeseHHus. 3aBUCHUMOCTb (POTOCHHTE3a OT
BHEIIHUX YCJIOBUH, a TakKe OT BHYTPEHHUX OCOOCHHOCTEH W COCTOSIHHS pPAacTCHHUU.
KomneHcamonHast Touka npu (OTOCHHTE3€ M €€ 3aBUCHUMOCTh OT OHMOJIOTMYECKHX CBOMCTB
opraHuzMa. ACCHMIUIIIIMOHHOE YHCIO KaK XapaKTepUCTHKAa ydacTHs Xjopopwiia B
¢orocuntese. Ilyru mNOBBILIEHUS U TPOAYKTHUBHOCTH (poTocuHTe3a. KynbTypa pacreHuii B
YCIIOBHSIX MCKYCCTBEHHOTO OCBEIIEHHUS (CBETOKYNbTypa). [IpoMBIIUIIEHHOE pacTeHUEBOJCTBO.



IlepenBrykeHNE aCCUMMIIATOB B PACTEHUU. ATTparupyroolue 30HbI U LEHTPBI, UX U3MEHEHUE B
OHTOI'€HE3€ PACTECHUMN.

Tema 4. /[vixanue pacmenutl.

4.1 [pixaHue Kak BEAYIIHN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIA IPOIIECC, €r0 POoJib B
TKaHSIX 3€JeHOro pacteHus. Pa3Butue mnpeactaBieHME O XUMHUYECKOM CYIIHOCTHU IMPOIECCOB
neixaHusit U OposkeHus. CBsI3b MEXIy IbIXxaHueM W Oposkenwem. ['nmkonums, nukin KpeOca.
depMEeHTaTUBHBIE  CUCTEMBbI  JAbixaHUs. OKHCIUTEIbHO-BOCCTAHOBUTENIHBIA  MMOTEHIIMAT
pPa3IMYHBIX TEPEHOCYUKOB BOAOPOJA M IJIEKTpOHA. TepMuHaNbHBIE OKCHIa3bl. OCOOEHHOCTH
MEHTO3HOTO IMKJIAa JAbIXaHWs. JHepreTuka nbixanus. OxuciurenbHoe (ochopunupoBaHue.
3HavyeHWE B JKU3HU PACTCHHUH pPa3IMYHBIX IyTeH OKucieHus cyocrpara. KommdyecTBeHHBIE
MOKa3aTeay JbIXaTeNIbHOTO Tra3oo0MeHa. Meroabl U3ydeHHs JAbIXaHHs. J[pIXaTelnbHbIHI
kod(purmeHT. 3aBUCUMOCTh JBIXaHHUS OT OHOJOTMYECKHMX CBOWCTB OpraHM3Ma W YCJIOBHUH
pa3BUTHSI.

Tema 5. Munepanvnoe numanue pacmenuii.

5.1 Teopernyeckoe U MPaKTUYECKOE 3HAYECHUE U3YUYCHHSI KOPHEBOI'O MUTAHUS PACTEHUII.
OcHOBHBIE 3Tanbl pa3BUTHSL YUCHHS O KOPHEBOM muTaHUM. [loseBble U mabopaTOpHBIE METObI
M3y4YeHUsl BOIPOCOB MHUTAHUS pacTeHHil. Makpo- U MUKpoO3iaeMeHThl. Pusznonoruyeckas poib
MHHEPAIBHBIX 3JIEMEHTOB B PACTCHUU U HAPYIIEHUS, BOZHUKAIOIIUE ITPU OTCYTCTBUU OTIAEIbHBIX
MHUHEpaIbHBIX 3JIeMeHTOB. IlormioiieHue pacTeHHEM »3JIEMEHTOB MHUHEPAIBHOTO MHUTAaHUS.
YcBoeHME U UCTOYHUKM a30Ta I NMUATAHUS BBICHIMX pacTeHUui. DOopMbl COEAMHEHHI a30Ta B
MMOYBE M MX NpeBpaimieHus. HutpaTel, aMMHUauHbIE COMM M OCOOCHHOCTH WX HCIIOJIb30BaHHS
pa3IMYHBIMU  pacTeHussMH 1o padboram [IpsHumIHEKOBa. A30THOE TIHUTAaHUE pPACTCHUW B
3aBUCMMOCTH OT XapakTepa mouBbl. [IpeBpaiieHus a3oTa NMpU CHHTE3€ OCJIKOBBIX BEIICCTB B
pactenuu. llepeamunupoBanue u ero poiib. [loTpebieHne MUHEpaJIbHBIX BEIIECTB Pa3HBIMHU
BHUJIaMH PACTEHUI B Pa3IMYHbIE IEPUO/IBI )KU3HU.

5.2 buoreoxumuyeckue NPOBUHIMH. DU3HONIOTHUECKOE OOOCHOBAHUE OCHOBHBIX H
JIOTIOTHUTENBHBIX yI0OpeHuit (moakopMok). HekopHeBoe MUHEpanpHOEe MUTAaHHE PACTEHUH, €ro
TEOPETUUECKOE W MPAKTUYECKOE 3HAYEHWE MPU WHTCHCUBHOW TEXHOJIOTMU BBIPAIIMBAHUSI
pacTeHuN.

Tema 6. Qusuonozus pazeumus u pocma pacmenui.

6.1 [lonsiTe 00 MHAUBUAYATbHOM Pa3BUTUU pacTeHHH. B3anuMocBs3b pa3BUTHS U pocCTa.
Xapakrtepuctuka pocra pacteHuil. Kpusas pocra. Ilokazarenu, XapakTepusyrollue pocT, U
MeTOJIbl X onpenenenus. Pa3pl pocTa K1eToK. PUTOrOPMOHBI U HHTHUOUTOPBI U UX XUMHUYECKHE
aHaJoru. AYKCUHBI, THOOEpelNTMHBl M IMTOKMHHMHBI, UX pOJb B POCTOBBIX IpOIECCAX.
NHruburtops — abCiu3oBast KUCI0TA, STUJICH, PEHOIBI U JIp. COSTUHEHUS.

6.2 BnusHue ¢akTopoB BHEIIHEH cpeapl Ha POCT W pa3BUTHE pacTeHUil. BiausHue cBera
Ha pocT pacteHuid. Dtuonsus. @oronepuoauzm. OUTOXPOM, KPUIITOXPOM U (POTOTPONHH, UX
yyactue B (u3noigoruueckux rmporeccax. Paborel M. YaiinaxsHa 0 (QHU3MOIOTMYECKUX
OCOOEHHOCTSIX pacTeHWil pa3HbIX ¢oTonepuoandeckux rtpynn. Juddepenuuanus mona y
pacteHuil. «®uznonoruyeckue 4Yacel» — (OMOPUTMBI) — LUPKaJUMAHHBIE PUTMbBI PACTEHHI.
Teopus userenuss ABCDE. Crapenue u nepuoj mokosi pacTeHUN. DTambl Meproja MoKosl, UX
¢du3nonornueckas xapakTepucTuka. Vcronbp3oBaHue peryisTopoB pocTa B CEIbCKOM XO3IUCTBE,
CTUMYJISIIUSL M TOPMOXKEHUE pOCTa, TepOMUUAHOE JeicTBHe, [J03apUBaHHME ILIOJIOB,
UCIOJb30BAHUE PETAPAAHTOB. J[BWXKEHMsS pAacTEeHHM, MX XapaKTepHUCTUKAa M OHOJOrMYecKoe
3HauYEHUE.

Tema 7. Qusuonozus ycmouuusocmu pacmeruil.
7.1 Buapt u  ¢GopMbl  yCTOMYMBOCTM  pacTeHHMil. 3acyXOycTOMYHMBOCTH U
KApOYCTOMUMBOCTh. Y CTOHUMBOCTD K 3aTOIUICHUIO. DU3M0I0r0-0MOXUMUYECKas IPHPOJIa



XOJIOJIOCTOMKOCTH W MOPO30CTOMKOCTHM  pacTeHWi. 3akajluBaHUE pACTEHUH U €ro
¢dusnonoruyueckas npupoaa. da3el 3aKaTMBaHUI. 3UMOCTOMKOCTh PACTCHUN W €€ BIIMSHUE Ha
YCIIOBUSI CYIIECTBOBAHUS PACTEHUH (COCTOSHUE TIOYBBI, ArpOTEXHHUKA, YCIOBHUS TMHUTAHUSA).
Bnusianue Ha pacteHHst M30bITKa cojieil (CoieyCTOHYMBOCTB). MeToasl 60pbOBI C 3aCOJIEHUEM.
lanodurel. IlyTm mMOBBINIEHUS COJNEYCTOMYMBOCTH pacTeHHMi. BnmsHue Ha  pacTeHHs
3arpsI3HEHUM BO3AyXa. Y CTOWYMBOCTh PACTEHUN K 3arpsI3HEHUIO BO3/1YXa.

7.2 ®u3nonoro-OMOXMMHUYECKHE OCHOBBI YCTOHYMBOCTH BBICHIMX PAacTeHHH K
[IAaTOreHHBIM  MHKpoopranusmaMm.  MMmyHurer  pacrenuii.  KOHCTUTyLHMOHHBIE u
WHIYLMPOBAHHBIE MEXaHWU3Mbl 3amuThl pacteHuil. Teopum BaswioBa, @®uopa u 1p.
duroanekcuHbl, PUTOAHTUCUNTUHBI, PUTOHIUIBL. [IyTH NOBBIMIEHUS] YCTOHYUBOCTH PACTCHUN K
MH(EKIMOHHBIM U HEMH(PEKIIMOHHBIM 3200JI€BaHUSIM.

Tembl U KpaTkoe cojaep:kaHue J1a0OpAaTOPHBIX 3aHATUNA TUCHUILIMHBL «DHU3MONIOTUS
pacTeHuin»

Tema 1. Qusuono2us pacmumenvHou K1emKu, OCMOMuYecKue coUCmea KiemKu

3anamue 1. Quzuonoeus pacmumenbHOU K1emKu

Texnuka Oe3omacHocTd. TexHMKa MUKpocKkonupoBaHus. OrpenenaeHrue CKOPOCTH
JBW)KEHUST LUTOIUIa3Mbl. CpaBHEHHE NPOHMLIAEMOCTH MeMOpaH i pa3JIMYHbIX BEILECTB:
CTOMKHN M BPEMEHHBIN IIa3Moiu3. M3ydeHne BA3KOCTH LMTOIIA3MbI PACTUTEIBHOM KIIETKU B
3aBUCUMOCTH OT (PU3HOJIOTHYECKOTO COCTOSHUS KIETOK M IPUCYTCTBUM MOHOB KaJlUs U KaJIbLIUS.

3anamue 2. Ocmomuueckue c80UCmea pacmumenbHOU KiemKu

SBnenne ocmoca (IIa3Moyiu3 U Jeruia3monn3). [lomydeHne MCKYCCTBEHHOW KIIETOYKH
Tpaybe. Typrop pacTuteinbHOW KJIETKH KOpHEIUIoga MOpKoBU. OmpeneneHue OCMOTHYECKOTO
IaBJICHNS KJIETOYHOI'O0 COKA IIa3MOIUTHYECKHUM METOLOM.

Tema 2. Boowusiii oomen. Tpancnupayus pacmenutl

3anamue 3.

OnpeneneHre OTHOCHTEIHHOH WMHTEHCHBHOCTH TPAHCIHPAIIMA BECOBBIM METOJIOM.
IToncuer uucna ycrbuu. HaGmoneHune 3a ABUKEHUEM 3aMBIKAIOIIUX KIETOK YCTHHII.

KonTponbHas pabota: «OcMoTHYECKHE CBOWCTBA KIETKU PACTUTENBHOMN KIETKH.

Tema 3. @Domocunmes pacmenuii

Ransmue 4. ITuemenmol 1ucma, ux ceoticmea

[TurmenThl (oTOCHMHTE3a M WX CBOMCTBA. XpomaTtorpaduyeckoe pasJeieHUue CMecu
(OTOCHHTETHUECKUX  MHUTMEHTOB.  (DU3MKO-XMMHUYECKHME  CBOWCTBA  XJIOPOQWIUIOB U
KapOTHHOUJIOB (PacCTBOPUMOCTH, YCTOMYMBOCTh K arpeCCUBHBIM CpejlaM, ONITHYECKHE CBOWCTBA,
bayopecreHIus).

Kontponbnas pabota: « Tpancnupanms pacTeHUun».

Tema 4. Jvixanue pacmenuii

3anamue 5. H3zyuenue ghepmenmuvix cucmem ObIXAHUSL.

Omnpenenenue  apixatenpHoro  koddguuuenra.  KonuuecTBeHHOE — ompejeneHHe
aKTUBHOCTH MOJIM(EHOIOKCHUIA3bI.

KonTponbnas pabota: «ITurments porocunreza. CBeToBasi craausi JOTOCHHTE3A.

Tema 5. Pocm u pazsumue pacmenuul

3anamue 6. Pocm pacmenuu

[InannpoBaHue M INOCTaHOBKA AKCIEPUMEHTOB. OmperneneHue 30HBI pOCTa KOpPHA M
cte0ns. HabGmoneHue 3a reoTponuMueckMMH M3rudbamMu KopHs u ctebis. Hactuueckue m3ruoOsb
YEPELLIKOB 0] ACHCTBUEM reTepoaykcuHa. [IeMcTBUE pasHbIX KOHLEHTPALMM pacTBOpa



reTepoaykCMHa Ha poCT KOpHEH. BiusiHue a’spanuu Ha pocT pacTeHUM. 3aBUCUMOCTh Pa3MEPOB
pacTeHus OT KOJIMYECTBA 3allaCHBIX BEILIECTB B CEMEHAaX.
KoHnTtponbHas pabora: «/IpIxaHue pacTeHUin».

3anamue 7. Pocm pacmenuii (npodoicenue)

N3mepenue nokasareneil 1 aHauu3 pe3yabTaTOB IKCIEPUMEHTOB I10 ONPEACIECHUIO 30HbI
pocta KOpHs, cTeOJig; TeOoTPONUYECKOro u3ruba KOpHEeH; [eHCTBUIO TeTepoayKCHHa Ha
MIPOPAaCTaHUE CEMSH M POCT MPOPOCTKOB; BIMSHUS adpallid HAa POCT PACTCHHIA; 3aBUCHUMOCTH
BEJIMYMHBI PACTCHHM OT KOJMYECTBA 3allaCHBIX BEIIECTB.

KontponbHas pabdora: «PocT 1 pa3BUTHE PaCTCHUI».

Tema 6. Ycmotiuusocms pacmenuil K 9KCMpPeManbHbIM 8030€UCEUIM

3anamue 8.

BrusiHue TemmepaTyphl W peakIHMH Cpelbl Ha AaKTUBHOCTH caxapasbl. 3allluTHOE
JeicTBHE caxapa CBOMCTBA MeMOpaH IpH 3aMOpakUBaHUM TKaHel. OrnpeerneHne yCTONYMBOCTH
TKaHE! JINCThEB PacTCHUM K JIEHCTBHUIO BBICOKHX Temmeparyp (OmpeneneHue >kapoCTOMKOCTH
pacTeHuit).

KonTponbhas padota: «PU3M0IOTHYECKUE OCHOBBI YCTOMUNBOCTH PACTEHUI».

Tema 7. Munepanvhoe numanue pacmeHuti

3anamue 9.

MukpoxuMudeckuil aHaau3 30J1bl pacTteHuid. OOHapyKeHHe HUTPATOB B PACTCHUSIX.
KonrponbHas padora: «PU3HOIOIrMUECKUE OCHOBBI YCTOWYMBOCTH PaCTEHUII.

Tembr CCMHHApPCKHUX 3aHATHH JUCIUTIINHBI «DU3HOJIOTHS paCTCHHﬁ>>Z

Tema 1. dorocunTe3 pacteHuil: CBeroBas U TEMHOBas CTaaAuu (POTOCHHTE3a. DKOJIOTUs
¢dorocuHTEe3a

Tema 2. JIpixanue pacTeHUil. DKOIOTUS AbIXaHUS

Tema 3. MunepanbHoe mnuTaHue pacteHuil Ponb B (opmupoBanuu rabutyca u
YCTOMYMBOCTH pacTeHuil. Mcrnonb3oBaHue TEOPETUUECKUX 3HAHUMN B MIPAKTHKE.

9. Tekyluii KOHTPOJIb 10 TMCHUIIMHE

Texkymuil KOHTPOJIb IO JUCLUILIMHE IPOBOJUTCA IYTEM KOHTPOJS ITOCEIIAEMOCTH,
IIPOBE/ICHUSI KOHTPOJBHBIX paboT, TECTOB MO JICKIMOHHOMY MaTepuandy, pelieHus
CUTYallMOHHBIX 33J[ad BHYTPH TEMbl, BHIIOJHEHUS JOMAIIHUX 3aaHui U (pukcupyercs B popme
KOHTPOJIBHOM TOYKH HE MEHEE OJHOI'0 pa3a B CEMECTP.

10. [Topsanok mpoBegeHUs W KPUTEPUH OLEHUBAHMSA NMPOMEKYTOUHOH aTTeCTALMHU

JK3aMeH B IATOM ceMecTpe IPOBOJIUTCS B YCTHOM popme 1o Ouieram.
DK3aMEHAIlMOHHBIM ~ OWJIET  COCTOMT  JBYX  yacTel  (TeopeThyeckue  BOIPOCHI).
[IponomxuTenbHOCTS SK3aMeHa 1,5 yaca.

[lepBas yacTh BKIIIOUAET BOIPOCHI, TpOBepstonIne JocTuxkenne nuaukaropos MOIK-4.1
n UOIIK-4.2. OTBeT Ha BOMPOC NMEPBOM YaCTH JaeTCs B pa3BepHyTON (hopme.

Bropas wacTe BKJIIOYAET BOIPOCHI, MpOBEpstoNIe AocTukeHue nuHaukatopoB MOIIK-
5.1. uw MUOIIK-5.2. OtBeT Ha BOIPOC BTOPOI YaCTH Ta€TCS B pa3BEpHYTOM GopMme.

[IpuMepHBIii TEpeueHb TEOPETUUECKUX BOIPOCOB:



1. ®uznonorust pacTeHU, MPEeIMET, LEIN U 3a]]a4H, CBSI3b HAYKH C IPYTUMHU HAyKaMH.

2. Ucropus pazsutus ¢usuonoruu B Poccun u TI'Y.

3. KneTka kak cTpykTypHas U (pyHKIMOHAJIbHAS €AMHUIA PACTUTEIBHOr0 opranu3ma. Ee
0COOEHHOCTH CTPOCHUS U (PYHKITUH.

4. OcoOEHHOCTH KU3HEIEATEIbHOCTH PACTUTENBHOIO OPraHu3Ma.

5. Xnopomact, CTpoeHHe, IPOUCXOXKACHUE U OUOTEHE3.

6. @OTOCUHTETUYECKHE IUTMEHTBI, UX POJIb B (POTOCHHTE3E.

7. CseroBas craaus GOTOCHHTE3a U €€ MPOAYKTHl. POTOCHHTETHYECKAs eIMHUIIA.
®dorocucrema. DTII porocunTesa.

8. TemuoBas cragusi ¢orocunTe3a U ee npoAyktel. C3-, C4- u MOKT- merabonusm
yriepoja.

9. ®OTOCHHTE3 KaK OCHOBA IPOAYKTUBHOCTH C.-X. PACTECHUI.

10. Dxosorust poTOCHHTE3a PACTCHUH.

11. Posb npixaHusi B )KU3HU PACTEHUM.

12. ®ynkuuu rivkoinsa u nukia Kpedca pacteHuid.

13. CxomctBo wu  pazimuus  (orodochopuarpoBaHUs U OKHCIUTEIHLHOTO
dhochoprmmpoBanus.

14. Dxonorust ApIXaHUSI PACTEHUM.

15. 3HaueHue BO/bI B )KU3HEACATEIBHOCTH PACTUTEIBHOIO OpraHu3Ma.

16. Bonublii 6ananc pacTeHui.

17. ITornoumeHnue BOAbI PACTCHUEM.

18. Tpancnupanusi, OMOJIOrMYeCKOE 3HAUCHHE.

19. MakpoaneMeHTbl, X (PU3n0JI0THYEcKasi poJib B PACTEHHUH.

20. MuKpO3JIeMEeHTHI, UX (PU3UOJIOTHYECKAs POJIb B PACTCHUH

21. buoreoxumMu4eckKue MpPOBUHIIUH.

22. Poct U pa3BUTHE PACTEHUM.

23. XapakTepuCTHKa POCTOBBIX peakiuil. bonbiuas kpuBas pocra.

24. Tlokoii pacteHuil. MeTobl CHATHS TTOKOSL.

25. ®UTOrOPMOHBI — SHJOTEHHBIE PETYIIATOPBI POCTA U PA3BUTHS LIEJIOCTHOTO PACTEHUS.

26. PerynaropHas poib cBeta. DUTOXPOM, KPUIITOXPOM U (POTOTPOIHHBI.

27. JIBUyKeHUs pacTEHUI: TPONIU3MBbI, HACTUH U HyTallUH.

28. doTonepuouYecKre rpynibl pacCTeHUH.

29. buonornyeckue puTMsbl XKU3HEACATEIbHOCTU PACTEHUN.

30. YcroilunBOCTh pacTeHH K (hakTOopam cpebl.

31. X01010yCTONYMBOCTD U MOPO30yCTONYUBOCTh PACTEHUH.

32. 3UMOCTONKOCTbh PACTEHHH.

33. IIpucnocobaeHne pacTeHUi K BBICOKMM MOJI0KUTEIbHBIM TEMIIEPATypaM.

34. 3acyX0yCTOMYMBOCTh PACTEHUH.

35. ConeycToiunBOCTh PACTEHUIA.

36. Hcnonp3oBaHue (HU3HOIOIMUECKUX METOJIOB M IOKa3aTeleld B CeNeKIIMOHHOM
IIPOLIECCE, TEXHOJIOTUH BO3/IEIBIBAHUS C.-X. KYJIBTYP.

37. UmmynuTtet pacteHuid. DUTOHIUABI U PUTOATICKCUHBI.

Jlomyck K D5K3aMEHy MpPOU3BOJUTCA MPH YCJIOBHHM YCHEIIHOTO BBIIIOJIHEHHUS BCEX
1abopaTOPHBIX PabOT, KOHTPOIBHBIX PadOT, CEMHUHAPCKUX 3aJaHUN U TECTOB MO JIEKITAOHHOMY
Marepuaisy B IPOIECCe TEKYIIEro KOHTPOJIS. 3a KaXKI0€ 3aJaHue BBICTABJISETCS OIEHKA IO
MTHOAIIIBHON CUCTEME.

[Ipyu npoBeneHMM MPOMEKYTOYHOM AaTTECTAllMM OLEHKU TEKYIIEro KOHTPOJS
VUYUTBHIBAIOTCS ~ CICIYIOMAM OOpa3oM: HTOrOBasi OIEHKAa BBIYUCIISETCS KakK CpeaHee
apudmeTrueckoe 3HaUCHUE OLEHOK 3a TeKYIIUil KOHTPOIb U 32 YCTHBIN IK3aMEH.

PesynpTaThl  3K3aMeHa ~ OMPENENSIOTCS  ONEHKAMH  «OTJIMYHOY, «XOPOIIIOY,
«YIOBJIETBOPUTEILHO», «HEYIOBIETBOPUTEILHOY.



11. Y4yeOHO-MeTOAUYECKOE O0ecIeyeHue

a) DJNeKTPOHHBIA Y4YEOHBIM KypC IO JUCHUIUIMHE B 3JEKTPOHHOM YHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=17802

6) OneHOYHBIE MaTepHalibl TEKYIEro KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu 10
JTUCIUIUINHE.

B) [Inan ceMMHapCKUX 3aHATHH 110 JUCLUIUINHE.

r) MeTtoauueckue yka3aHus 1o MpOBEACHUIO Ja00paTOpHBIX paldoT.

1) Meronndeckue yka3aHus 110 OpraHU3aIH CAMOCTOSATEIIEHOW PabOThI CTY/IEHTOB.

12. Ilepeyenn yueOHOI TUTEPATYPHI U pecypcoB ceTd UHTepHeT

a) OCHOBHAas JIUTEparypa:

- Anexuna H.[., bannokun O.B., I'aBpunenko B.®. u ap. dusnosioruss pacTeHUi:
y4eOHUK JJIsl BY30B [0 OMOJIOTMYECKHM CIeHUANIbHOCTAM M Hampasienuto 510600 "buonorus"/
nox pea. M.I1. EpmakoBa. — M.: Axkanemus, 2007. — 634 c.

- Kysuenos Bn.B., JImutpueBa I'.A. ®dusmonoruss pactenmit. T. 1: yueOHHMK s
aKkajgemMuueckoro OakanaBpuaTta: IO HampaBleHUSIM "ATpOXHMMHS U arpornovBoBeleHue",
"ArpoHoMus" ¥ HanpaBICHUSAM MOATOTOBKU JAUINIOMUPOBAHHBIX CIIELHUATUCTOB "ArpoxXumMus u
arponouBoBesnieHue", "ArpoHomus'": g CTYJEHTOB BY30B 110 €CTECTBEHHOHAYYHBIM
HaIpaBJICHUSIM U crienuagbHoCTAM: B 2 T. — M.: FOpaiit, 2016. — 436 c.

0) TOTOTHUTEIbHAS JTUTEPATYpa:

- OU3MONIOTHS YCTOWYUBOCTH CEIIbCKOXO3SICTBEHHBIX KYIbTYp: YU4EOHUK AJI CTYJACHTOB
BBICIIMX YYEOHBIX 3aBeleHUMN, OOy4arouMxcs IO HAaNpaBICHUSM IOATOTOBKH "ArpoHomus",
"CanmoBoncTBo", "Arpoxumus M arpomnoyBoBeneHHEe" MO mporpammam maructparypsl /E.N.
Kommkun. — M.: [Ipoda, 2010. — 638 c.

- Mapkaposa E.H. ®usnonorus xopHeBoro nuranus pacreHuii. — M.: U3n-so MI'Y,
1989. - 102 c.

- Ky3nenos Bn.B., Imutpuesa ['.A. ®@usnonorust pacteHuil: yd4eOHUK IJs1 CTYJEHTOB
BY30B, OOYyYalOIIMXCs 10 HAaMpaBICHUSIM MOJITOTOBKH TUIIOMUPOBAHHBIX CIEIMATUCTOB
"Arpoxumusi u arpomnouBoBeneHue", "ArpoHomus". — M.: Beicmasg mkoma, 2006. — 741 c.
http://sun.tsu.ru/limit/2016/000248773/000248773.pdf

- 3urre I1., Baitnep J.B., Kagepaiit I1.B., bpesuncku A., Képuep K. Borannka. Y4eGHuK
s By30B. T.2. @usuonorus pactenwuii / [lox pen. B.B. Uyba. — M.: U3nat nentp: Axagemus,
2008.

B) pecypchl ceti VIHTepHeT:
— OTKPBIThIE OHIAWH-Kypebl: https://teach-in.ru/lecture/2018-10-17-Nosov

13. Ilepeuenb MHGPOPMALMOHHBIX TEXHOJIOT Mt

a) JTUIIEH3UOHHOE M CBOOOHO PacIpoCTpaHsIeMOoe MPOrpaMMHOe 0OecTiedeHHe:

— Microsoft Office Standart 2013 Russian: maket mporpamm. BxirouaeT mnpuiioXeHHS:
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);

— myOnmyHO noctymHble o0maunbie TexHonoruu (Google Docs, SIHaekc quck u T.11.).

0) nHGOpPMaIMOHHBIE CTIPABOYHBIE CUCTEMBI:

— DIIEKTPOHHBIN KaTaJjor Hayunon OoubIMoTEKN Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas oubnnoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/


https://moodle.tsu.ru/course/view.php?id=17802
http://chamo.lib.tsu.ru/lib/item?id=chamo%3A244534&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo%3A244534&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo%3A244534&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo%3A534450&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo%3A534450&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo%3A534450&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo%3A534450&theme=system
http://chamo.lib.tsu.ru/lib/item?id=chamo%3A534450&theme=system
http://sun.tsu.ru/limit/2016/000248773/000248773.pdf
https://teach-in.ru/lecture/2018-10-17-Nosov
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/

— OBC Koncynbrant cryaenrta — http://www.studentlibrary.ru/
— OO6pazoBarensHas miaardopma FOpaiit — https://urait.ru/

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

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

B) npoeccroHanbHbIe 0a3bl JaHHBIX:

— @usuonorus pacteHuit: xxypHain /Poc. AH, UH-T ¢usunonoruu pacrennii um. K. A.
Tumupszesa M.: Hayka, 1954-2020 — JlocTyn K 3J€KTpOHHOM BepcuM kypHaia B cetu TI'Y

yepe3 DnekTponHyro 6uommoreky eLIBRARY.RU — http://elibrary.ru/contents.asp?titleid=8253

— Arpoxumus : xypHan/ Poc. AH — JlocTyn K 3JIEKTpOHHON BEpCHU JKypHaja B CETH
Ty yepe3 DIEeKTPOHHYIO OnbIMoTEKY eLIBRARY.RU —
https://www.elibrary.ru/contents.asp?selid=18128 183 &issueid=1053227

— Cenbckoxo3siiicTBeHHass Ouonorust xypHan : sxypHa/ AHO Pepakuwms xyprana
"Cenbckoxo3ssiiictBeHHass Ouomnorus" — JloCTynm K SJ€KTpOHHON Bepcuu kypHaia B cetu TI'Y
yepe3 DIIEKTPOHHYIO OoubIMOTEKY eLIBRARY.RU —
https://www elibrary.ru/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/IJPSS

— HayuHas anekTpoHHas oubnuoreka eLIBRARY.RU. — http://www.elibrary.ru

— pedepaTuBHBIN KypHaT BcepoccHiickoro MHCTUTYTa HAYYHON M TEXHHUYECKOU

uHpopmanuu (BUHUTU) — http://www.viniti.ru

14. MarepuanbHoO-TeXHUYeCKOe o0ecniedeHue

AyauTtopuu Uil IPOBEAEHUS 3aHIATHI JIEKIIMOHHOTO THUIIA.

Ayautopun UIsI TIPOBEJCHHS 3aHATHUH CEMUHApPCKOrO THNA, WHAWBUIYAJIbHBIX U
IPYIIOBBIX KOHCYJIbTALMN, TEKYILETO KOHTPOJIS U IIPOMEKYTOYHON aTTECTALIUU.

[Tomerenust A7i1 CaMOCTOSITEIBHOW PaOOThI, OCHAIIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JOCTYNIOM K ceTh VHTepHeT, B 3JMEeKTPOHHYI0 WH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
MH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Jlaboparopuu, 060pyI0BaHHBIE TSl TPOBEACHUS JTA00PATOPHBIX 3aHSATHI.

15. Undopmauus o pazpaboTunkax

l'onoBankas Mpuna DeokTHCTOBHA, TOKTOP OMOJOTMUECKHX HAyK, JOLIEHT, Kadeapa
¢usnonoruu pacteHuit, OuorexHosoruu u OmouHdopmaruku bruonormueckoro mHcruryra HU
TT'Y, mpodeccop.
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