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1. Ileau 1 32124 OCBOEHHUSA JUCHHUILIMHbI

Kypc «®usnonorusi pacTeHHi?» OTHOCUTCS K YUCITy (QyHIaMEHTAIBHBIX OMOJIOTHYECKUX
qucuuiinH. [lpu ero mM3yuyeHuu CTYJIEHTHI JTOJDKHBI MO3HAKOMUTHCS C MPUPOJOM OCHOBHBIX
(U3MOTOTHYECKUX MPOIIECCOB 3€JIEHOT0 PACTEHHS, MEXaHU3MaMH UX PETYISLIUN U OCHOBHBIMHU
3aKOHOMEPHOCTSAMM B3aHMMOOTHOILICHUIA OpraHu3Ma ¢ BHelHen cpenoi. [Ipeamer npenogaercs ¢
OIOPOM Ha MPOIECCHI, IPOUCXOASIINE HA KIETOYHOM M OpraHM3MEHHOM ypoBHsX. I[Iponeccsl,
MIPOUCXO/SIINE B PACTEHUSX, PACCMATPUBAIOTCS TaKXKE B PErHMOHAIBHOM M HBOJIIOLHOHHOM
acrnekTax. BaxHoe MecTo B mporpaMme OTBEIEHO N3YUYEHHIO NPOLIECCOB (POTOCUHTE3A U IbIXaHUS
KaK OCHOBE 3HEPreTMYeCKOro M IUIaCTHYECKOro oOMeHa pacTeHMid. Takyke paccMaTpUBarOTCS
(U3MONIOTHYECKUE aCTIEKTHI BOAOOOMEHA, MUHEPAIBHOTO IUTAHUS, TPAHCIIOPTa BELIECTB, POCTa U
pPa3BUTHsA, a TakKXKe OOIIMe TPUHIUIBI OPraHU3alUd U MEXaHU3MBI JEHCTBUS PETYISTOPHBIX
CHCTEM B KJIETKE U LIEJIOM OpraHu3Me.

Ienv Oucyunaunwvt: GHOPMUPOBAHME 3HAHUM O TMPOIECCAX IKUZHEISATEIBHOCTH U
MEXaHM3MaxX UX PEryJsliyd B 3€JI€HOM PAacTEeHUM, OBJIAJICHHME METOJaMU aHalu3a U OLEHKU
COCTOSIHMSI KMBOTO pacTeHHsl Ais (OpPMUPOBAHHSA TOTOBHOCTH K YYacTHIO B IPOBEICHHUU
71a00PATOPHBIX OMOJOTMYECKHX HCCIEAOBAHUNA U HAay4YHO-HCCIEA0BATEIbCKOW JESITEIbHOCTH B
COCTaBe TPYIIIBI M MHAUBHUIYATHHO.

3aoauu oucuuniumnol.

- (hopmupoBaHue NpeaACcTaBICHUI 00 OCHOBHBIX MpOIEccax )KU3HEAEATEIbHOCTH PaCTeHUH Ha
Pa3HBIX YPOBHSX OpraHU3AIINM;

- npuoOpeTeHre YMEHHl M HaBBIKOB IpOBeJIEHUE (PU3MOJOTMYECKHX METOJOB OLIEHKU
COCTOSIHUSI PACTUTEIHHOI'O OpraHU3Ma B JJAOOPATOPHBIX YCIOBHSX, B TOM YHCIIE C TPUMEHEHUEM
COBPEMEHHOM amnmapaTrypsl

- IpUOOpETEHNE OIbITA aHAJIM3a OCOOEHHOCTEH (PU3MOIOTHYECKUX MTPOIIECCOB B PACTEHUSIX C
Y4E€TOM PETrHOHATBHOTO U 3BOJIOIMOHHOTO aCIIEKTOB

2. [lepeyeHn NJIAHMPYEMbIX Pe3yJIbTATOB 00y4eHHs MO JMCUHUILINHE
B PE3yJabTAaTC OCBOCHUS JUCHHUIIIIMHBI 06yqa}01u1/11710ﬂ JOJI?KEH:
OCBOUTH KOMIICTCHIINU:

OIIK-2: CrocobeH NMPUMEHSTh MPUHIHUIBI CTPYKTYPHO-(DYHKIIMOHAILHONW OpraHU3aIlH,
UCIOJIb30BaTh (DPM3HOIOTHYECKUe, [IUTOJIOTHYECKUe, Onoxumudeckue, 6nodusnueckue MeTobl
aHaJiM3a Uil OLIGHKH U KOPPEKLIHMH COCTOSHHS UBBIX OOBEKTOB M MOHUTOPHHIA CPEAbl HX

oOuTaHus

OIIK-2.2. Hcnone3yer  (U3HONOTMYECKHE,  LUTOJOTHYECKHEe, OWOXHMHUYECKHE,

6I/IO(I)I/ISI/I‘ICCKI/IG MCTOJbI aHaJIn3a JJId OICHKU U KOPPCKIKUHU COCTOAHUSA JKHUBBIX 00BEKTOB

OIIK-2.3. IlpuMeHsieT METOJbl OLICHKH COCTOSIHHSI KUBBIX OOBEKTOB JIJII MOHHUTOPHHIA

Cpebl UX OOUTAHMUSL.

B pe3yjbTaTe OCBOCHUSA JUCHUIIJIMHLBL 06yqa}0m1/1171051 AOJDKCH JOCMOHCTpHUPOBATH

CIIeyIoIIre Pe3yabTaThl 00pa30BaHMUS:

3HATH:

- Crieriuuky 3a1a4 pU3MOIOrHYECKUX UCCIIE0BAaHHM, OCHOBHBIE IPOOIEMbI COBPEMEHHOM
(bU3MONIOTUH pacTeHui;

- OU3UKO-XUMUYECKHE, SKOJIOTHYECKHE, IBOIIOIMOHHBIE aCIEKThl (PU3HOIOTUN PacTEeHUH,
CBSI3b (DM3MOJIOTUM PACTEHHH ¢ IPYTMMHU HayKaMHu;

- OcHOBHBIE 3aKOHOMEPHOCTH (POTOCHHTE3a, TNOIJIOIIEHHsI BOJBI, BOJIHBIH OOMEH,
TPAaHCHOPT BEIIECTB, PU3UOJIOTUI MHHEPAJIHHOI'O MUTAHUS, POCTA U Pa3BUTHUS PACTEHUH;



- DHEpreTHYeCcKUe MPOLECCHl, CBA3aHHBIEC C SHEPIETUYECKUM U IUIACTUYECKUM OOMEHOM;

- MexaHu3MBbl yCTOWYMBOCTH K HEOJIArONPUATHBIM YCIOBUSIM;

- ®U3MO0JIOrMYECKUE MTPUHLMIIBI U 3aKOHOMEPHOCTH OpraHU3alliy PacTeHUM, JieXKallue B
OCHOBE HCIOJIB3yEMOM METOMKH OILICHKH MapaMeTPOB 3TOI'0 PACTUTEIHHOTO OOBEKTA;

- IlocnenoBaTenbHOCTD NEHCTBUMA U ONIEPALIMH ITPU ITIOCTAHOBKE U IIPOBEJICHUHU KOHKPETHOT'O
(U3MOTIOTUYECKOTO SKCIIEPUMEHTA

- [IpuHIMIE yeTpoiicTBa M QyHKIIMOHUPOBAHHS COBPEMEHHOH anmapaTypbl, HCTIOIb3YeMOi
IIpY MPOBEIEHUH (PU3HOTIOTMUECKUX HCCIEA0BAaHNN PaCTEHUN

- [IpaBuna opopmiteHus 3amnuceii B 1a00paToOpHO TETpaan, 0COOEHHOCTH OHOIOTUYECKOTO
PUCYHKa U MOCTPOEHUS Ipapyuka TMHAMUKUA (PU3UOIOTMYECKOI0 Ipoliecca

- CriocoObI MaTeMaTHYECKOW U CTAaTHCTUYECKON 00pabOTKM MOTYYSHHBIX PE3yIbTaTOB

- TpeGoBanus k opopMieHHUIO 3anuceil B paboueil 1abopaTopHOM TETPaI 1O MPEIMETY

YMmern:

- AHanu3upoBaTh (QU3NOJIOTUYECKHE IMPOLECChl M MPUMEHSTh 3TU yYMEHUS B IPAKTHKE
pacTeHHEBOCTBA;

- PacriozHaBath mpu3Haky HapyIIEHUs [TPOLIECCOB, TPOUCXOSAIINX B PACTEHUSX.

- OpraHu3oBbIBaTh OHOJOTrHYECKUM (PU3MOJIOTMUECKUN SKCIIEPUMEHT B padboTe cC
PacTeHUSIMU;

- [Tonp30BaTbcs COBpEMEHHOM anmapaTtypoil MpH OlleHKe (hU3MOJIOTMYECKUX MapaMeTpoB
PacCTUTENBHBIX OPraHU3MOB B X0/JI€ SKCIIEPUMEHTA;

- ®opMyIHpOBaTh BHIBOJBI M OOBSCHSTH MOIYYEHHBIE B X0/1€ IKCIIEPUMEHTA PE3yJIbTaThl;

- T'oroBuTh Kk paboTe coBpeMeHHbIE MPHOOPHI OLEHKU (PU3UOJOTMYECKHX MapaMeTpOB
pacTeHH ¥ IPOBOAUTH U3MEPEHHUE HA HUX;

- @opMyIMpPOBaTh BBIBOJBI 10 UTOTaM MPOBEJCHHOTO (PM3UOJIOIMUECKOTI0 IKCIIEPHUMEHTA;

- COOTHOCHUTH MOJYYEHHBIE pE3yJbTaTbl C (PU3MOJOTMYECKUMHU MapaMeTpaMH KHUBOH
CHCTEMBI U 3KCTPAINOJIMPOBATh PE3YJIbTATHI HA COOTBETCTBYIOUINE OOBEKTHI U YCIOBHS

- Cratuctuuecku 00pa0OaThIBaTh IOJIYYEHHBIE AKCIIEPUMEHTAIbHbBIE JaHHbBIE, CTPOUTH
rpaduKy ¥ TaOIULBI A7 JOCTOBEPHON M HATJISAHOM OLIEHKH MOJyYEHHBIX Pe3yJIbTaTOB

Baanern:

- CnocoGamMu aHanmM3a ypoBHs (PU3UOJIOTHYECKUX MTPOIIECCOB;

- COBpEeMEHHBIMM METOAMKAMH OIICHKH (HU3UOJOTHUYECKOTO COCTOSIHHSI PAaCTUTEIBHBIX
OpraHU3MOB;

- HaBblkamu 3aKiajikv, TPOBEICHUS M O0OpaOOTKH PE3yJbTaTOB (HHU3HOJOTHYECKOTO
SKCIIEPUMEHTA, B TOM YHCIIE C UCIIOIb30BAaHHEM COBPEMEHHOH ammapaTyphl;

- YMEHUSAMH BJIMATH HAa XOJ] IPOLIECCOB C LETbI0 UX ONTUMHU3AIUN

- HaBeikamMu wucnonp3oBaHUs  JaO0OpPaTOpPHOTO O0OPYAOBaHHMS M  COBPEMEHHBIX
M3MEPUTEIBHBIX MPUOOP IS OLICHKU (PU3HOJIOTHUECKUX MTapaMeTPOB pacTeHUN

- HaBbikamu 00paboTku y4yeOHOTO MarepHalia U HayYHBIX MCTOYHHUKOB MH(POPMAIUH IO
peaMeTy JUisi 000CHOBAHUS MOJYYEHHBIX B X0JI€ SKCIIEPUMEHTA Pe3yIbTaToB

- HaBBIKAaMH (POPMYJIHUPOBAHUS BHIBOJOB O (PU3UOJOTUYECKOM COCTOSSHUM PACTHTEIHHOTO
00BEeKTa B OMpPEACTCHHBIX MMapaMeTpax OMbITa HA OCHOBE COOPAHHBIX JTaHHBIX

- HaBbIKaMH 0(OpPMIICHHS U BeJIeHUS pabodeil 1abopaTopHoOl TeTpaau

3. Mecto nucuuiuiaibl B cTpykrype Ol BO
I[I/ICL[I/IHJII/IHB. «Du3noIorus paCTeHHﬁ)) OTHOCHUTCS K 00s3aTEIbHOM 4YacTH y‘-IC6H01"0
IJIaHa, HU3y4acTCA B 5-M U 6-M CceMECTpax. I[aHHBIﬁ KypC BKIIOYACT TCOPCTUYCCKYIO U
MMPAaKTUYCCKYIO YacCTH. I/I3yquI/Ie JUCHUITIIMHBI 6a31/1pyeTcsi Ha 3HaHUAX, MMOJYUYCHHBIX
CTYACHTaMU IIpHU U3YUCHUU KYPCOB ((061118.}1 ouoJor us», ((]_[I/ITOJ'IOTI/IH», «q)I/BI/IKa», «buoxumusy.



N3ydenue mucuumuivabl «QU3MONIOTUS PACTEHUI» MOMOMKET CTYJIEHTAM B OCBOECHUU

JUCcUMIUIMHBL «OXpaHa NpUPOAbl M PALMOHAIBHOE IPHUPOAOIOJIb30BaHUE», buoTexHonoruu
pactenuii, OCHOBBI OMOTEXHOJIOTUU ¥ OMOMH)KEHEPUH, M MPH MMOATOTOBKE K MPOLEAYPE 3alIUTHI
Y 3aIIUTE BBITYCKHOM KBATM(UKAIIIOHHON paOOTHI.

4. O0beM TUCIHUTILIHHBI

aKaJleMM4YeCKHX YaCOB M BH/bI Y4eOHOM padoThl

4.1. O0beM IMCUHUIIMHBI B 324€THBIX ¢IMHULAX ¢ YKA3aHHEM

Bunpl yueOHoii paboThI,

Ounas popma

OO61ast TpyI0EeMKOCTh B 3a4E€THBIX €IMHHIIAX 6
OO6mast TpyI0EMKOCTh B Yacax 216
AyIUTOpHBIC 3aHSTHS B YacaX, B TOM YHCIIC: 78
Jlexuun 30
JlabGopatopHbie 3aHATHUSA 48
CamocrosiTenbHast paboTa B yacax 99,4
dopma NpOMEXyTOUHON aTTecTaluu 38,6

4.2. O0beM KOHTAKTHOI padoThl HAa 1 o0yuyaromerocst

Bunpl yueOHbIX 3aHSITUHI Ounas
dhopma
Jlexknuu 30
JlaGopaTtopHbIe 3aHATHIA 48
KoHncynbrammu 2
3auer/3aueThl 0,25
DK3aMeH/3K3aMEHbBI 0,35
Bcero 80,6

5 Conep:xaHue TUCHUIIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM (pa3aejiam),
€ YKa3aHUeM KOJIHYeCTBAa YaCOB M BUA0B 3aHATUH

5.1 TemaTtudeckuii IJIaH Yy4eOHOM TUCHMIIJIMHBI

Ne |Hazpanue pa3zznena, temsl | Becero AyIUTOpHBIE 3aHATUS CamocrosiTen
3.e/9aC | Jlexkuun [Ipaktnue |JIaboparopnas | bHAA pabora
cKas pador
5 cemecTtp
1 |dusuonorus 0,8/30 6 - 12 12
PacTUTENIbHOM KIETKH
2 |IIutaHue pacreHuin 0,9/32 8 - 12 12
yrieposioM (pOToCHHTE3)
3 |Poct u pazBurue 0,3/12 2 - - 10
pacTeHui
6 cemectp
JlpIxaHue pacTeHUH 32 4 - 8 20
5 KopHeBoe nutanue 32 4 - 8 20
pacTeHui




6 Bonanelii pexum 20 4 - 4 12

pacTeHui
7 Du3NO0I0ruIeCcKre 19,4 2 - 4 13,4
OCHOBBI YCTOMYHUBOCTH
pacTeHui
9K3aMeH U 3a4eT 38,6 38,6
Hroro: 6/216 30 - 48 138

5.2. Conep:kanme:

1. @usuonocus pacmumenvhnoit kiemku. (OCO0EHHOCTH KJIETOYHOIO CTPOEHUS
pacTuTebLHOI KiIeTKU. KieTka kak opranusm U Kak 2JIeMeHTapHasi CTPYKTypa MHOTOKJIETOYHOTO
opranusma pacteHuil. OTiMune pacTUTEIbHON KIETKH OT >KMBOTHOW. MeMOpaHHBIN MPUHITUIIT
opranu3aru KiaeTkd. OCHOBHbBIE TMPUHIUIIBI MOCTPOCHUS MEMOPAHHBIX JIUIUIHBIX CTPYKTYP.
MogensHbie MeMOpaHbl. MosnekyisipHasi OpraHu3anusi OMOJIOrHuYecKUX MeMOpaH.

Tpancnopr BemiecTB 4Yepe3 IJIa3MAaTH4YeCKYH0 MeMOpPaHY pACTHUTeIbHON KJIETKH.
[TonsiTue o romeocrase. Yuactre MeMOpaH B MOIEPKaHUU COCTOSTHUS roMeocTaza. OcoOeHHOCTH
oOMeHa BeIIeCTB pacTHTeNbHOM KieTku. [locTymieHue BemecTB B KJIETKY. Poib mporieccoB
mubdy3un U aacopOImu, UX XapakTepuCcTHKa. [IacCUBHBIA W aKTUBHBIM TPAHCIOPT BEIIECTB.
Vyactue nepeHocunkoB U TpaHCHOpPTHBIX AT®a3. Monnbie Hacochl. CKOPOCTh MOCTYILICHUS
BEIECTB. YUacThe MeMOpPAHHBIX CTPYKTYpP KJIETKH B TMOIVIOMICHUHA U KOMIIAPTMEHTAIIMH HOHOB.
Ponw Bakyonu. [TuHOnIMTO3. BHYTpUKIIETOUHBIE M KJIETOYHBIE TBH)KCHUS.

OcMmoTnyeckue siBjieHUs1 B KjeTke. OCHOBHBIE 3aKOHOMEPHOCTH IOTJIONIEHUS BOJIbI
kietkoil. Ocmoc. [unep -, 30 - U TUMIOTOHUYECKHE PACTBOPbl. OCMOTHYECKUM MOTEHIIUAI.
[Torenuman gaBnenus. Cocymas cuna. TypropHoe naBieHue. BoaHblil moTeHualn.

Oco0eHHOCTH OpraHu3anuu U (PU3N0JI0rnYecKoe 3Ha4YeHue CBOOOHOI U CBSI3aAHHOM
BOAbI B PACTUTeJbHON KJeTke. MonekynsipHas CTPyKTypa M (U3MUYECKHE CBOMCTBA BObI.
BsaumopeiictBue MonieKyl BoJbl U OMONIOTUMEPOB, Tuaparanus. HaOyxaHue 61OKOMIONI0B.

Pa3npa:xkuMocTh pacTUTENbHBIX KJETOK. POCTOBbIE M TypropHble JBUKCHHS.
Koppensunonusie 3Q¢exTrl. 3Ha4eHUE Pa3IMYHBIX MOHOB U IMTOILUIa3MAaTHYECKONH MeMOpaHbI
KJIETKM PAaCTeHU B nepeniade pazapakeHrs. OTBETHbIC PEAKIMK HA pa3IpakeHHE

2. Ilumanue pacmenuit yenepooom (¢pomocunmes). OOee mnpeacTABICHUE O
(¢orocunTeze. Marepuaibnuas 6a3a porocunrTesa. Mcropus pa3ButHs ydeHHs 0 (POTOCUHTE3E.
CrpoeHnue nucra kak oprasa GOTOCHHTE3a, CTPOCHUE XJIOPOTIIACTOB.

IurmenTsl ¢orocuuTe3bl. [IurmMeHTHBIE CHCTEMBI (DOTOCHHTE3UPYIOLIUX OPraHU3MOB.
Xnopoduiisl, CTPyKTypa, CBOMCTBa, (pyHKIMN. KapoTHHOUIBI U IpyTHe MUTMEHTHI.

ensr mnepeHOCYNKOB 3IJIeKTPOHOB. PDortocucrembl. DOTOXMMUUYECKUE PEAKIIUU.
doTocuHTEeTHYECKasT €AMHUIA. PeaklMOHHBIE HEHTPHl M MpeoOpa3oBaHHE B HHUX HSHEPrHUU.
KoMIoHeHTBI 3IeKTPOHHO-TPAHCIOPTHOM 1enu (OTOCHHTE3a. XapaKTepUCTUKa U (PyHKIIUU JABYX
(dotocucreM.

Tunbl TpancnopTa 31eKTpoHOB. DoTodochopunpoBanue. XeMUOCMOTHYECKAS TEOPUS
Mutuenna. l{uknuyeckuil TUN TpaHCNIOPTAa ANIEKTPOHOB. Hemumknudeckuid myTh TpaHCHOpTa
3EeKTPOHOB. [IceBIOIMKINYECKU My Th TpaHCIIOPTA 3IEKTPOHOB. DOTONHU3 BOJBI.

TemnoBasn ¢aza ¢porocunresa. Huxn KaabBuna

TemuoBast cramusi dotocunTeza. KitoueBbie (epMeHTH. XUMHU3M peEaklUu IUKIA
KanpBuHna. [lepBuunbie mpoaykThl (POTOCHHTE3a, UX MpeBpalleHue. PereHepaius akienTopoB
COz. IlepBuuHblii cuHTE3 YriieBoaoB. PoTOABIXaHHUE.

OCo0eHHOCTH MJIACTHYECKOr0 00MeHAa Y PACTeHMiHl Pa3HbIX 3KOJOTMYEeCKUX TPyMIL.
C4-pacrenusi, CAM-doTocuHTe3 U KUCIOTHBIM MeTa00IM3M TONCTIHKOBBIX. [{ukn Xo4-Criaka-
Kapnunosa u CAM-tunsl Mmetabonusma. X sxoiorudeckas poib.

3. Pocm u pazeumue pacmenuii. OcodeHHOCTH pocta M JH(PPepeHIUPOBKH
pacTuTte/bHO KiaeTku. OnpenesieHne MOHIATUM «POCT» U «pa3BUTHE». 3HAYECHUE BAKyOJIU B




MeXaHU3Max pOCTa PACTUTEIbHBIX KieToK. [uddepeHunpoBka MepucTeMaTHYeCKNX TKAaHEH. .
®dusmnonoruss pocra pacTUTENbHOM KieTku. Pa3pl pocra: AMOpHOHANBHAS, PACTSHKEHUS,
middepeHnnpoBKH, X Gu3HOIOrHYecKkre 0ocooeHHOCTH. CTapeHue u cMepTh KIeTKu. M3meHenus
Mopdosaoruu, MeTadoiaM3Ma, HHEPTeTHKH TNPU TNPOXOKIACHUM Kaxaoud ¢daspl. buorenes
opranouioB. [IoHsATHE O KJIETOYHOM IIUKIIE, BIUSHUE PA3IMYHBIX (PAaKTOPOB Ha JAEJICHUE KIETOK.
Poct xietkn B daze pacTsmoKeHHs, MEXaHU3M AeUCTBHs aykcuHa. JnddepeHnupoBka KIeToK U
tTkaHneil. TorumorentHOCTh. Kamtyc. MukpokinoHanbHOe pa3MHOXKEHHE. CrocoObl M3ydeHHs
pocra. 3aKOHOMEPHOCTH pocTa. PUTOTOPMOHBI, CTpPOEHHE, 00pa3oBaHWE, (PHU3HOIOTHYECKOE
nevicteue. [lpuponupie uHTHOMTOPHI pocta. CHHTETHYECKHE (DU3HOIOTUYECKH AKTUBHBIC
BEILIECTBA, UX MPAKTUYECKOE NpUMEHEHue. .BiusHue Ha pa3BUTHE BHEIIHUX M BHYTPEHHUX
YCIIOBHIA

T'opmonbl M ropMoHOnmoao0HBIe BellecTBa pacTeHMid. [opMoHanbHas cucrema
perymsiiuu. Aykcunbl. Lurokuaunsl. ['m66epemnbl. AOcuu3uHbl. DTUiieH. OUTOTOPMOHBI Kak
WHTETPATOPhl POCTOBBIX W META0OIMYECKUX CHCTEM. ONEKTpODHU3MOIIOTHUecKasi peryssius.
[Torenuunan nedictBuss. Poct M (QUTOrOpMOHBI B HM30JMPOBAaHHBIX oOpraHax. CHHTETHYECKHE
peryinsToppl pocTa W HMX UCHOJIb30BaHME B HApOAHOM Xxo3sicTBe. HuskomonekyssipHble
ouoperynsaTopsl. Ankaiouasl. ['pynna mop¢uHa, KokawHa, aTpoONMHA, HUKOTHHA, 3(deapuHa,
XUHUHA, Ko(ewHa, konxuinmHa. Burtamunbel. Tepmensl. Toxcuubl. OOmas XapakTEepUCTHKA,
OHoIIorMuecKoe 3HauYeHUeE.

Ce30HHBIC M CYTOYHBbIEC SIBJCHUS] B KU3HHU pacTteHuil. Putm pocra. bonbsmas kpusas
pocta. bruonornuyeckue 4vacel. BiMsHuEe BHEIIHHMX yCIIOBHM Ha mpouecc. 1Iokoir u ero BUIBI.
Ou3noNorus NpopacTaHus MOKOSIIMXCS OPraHoB. MexaHu3M peryisiud pOCTOBBIX MPOIIECCOB.
pazButueM®oronepuoausmM. PuUTOXpoMHasg cucTeMa. [OpMOHaNIbHAsg TEOpUsS BETEHUS.
Co3peBaHue I0I0B U CEMSIH, ITPOLIECC CTAPECHMUS.

4. /lvixanue pacmenuii. O01ee NMOHSATHE O JAbIXAHWMM KJIETOK. Pa3Buthe ydyeHus o
JBIXaHUM KaK COBOKYIHOCTH IPOLECCOB OMOJIOIMYECKOro OKHcIeHHUs. buonornyeckas poib
neixanus. CyOcTtpaTbl — JbIXaHHUS. DJNEKTPOHHOTpaHCHOpTHass ceTb. [lyTm  okxucieHus
OpraHMYECKHX BEIIECTB B KieTKE. OCHOBHBIE IyTH JIUCCHUMWIALMM YIJIEBOAOB. 3HAYEHUE
JIBIXaHUS B KOHCTPYKTUBHOM METab0IN3Me U KUZHEAEATEIbHOCTH PACTUTEIHLHOTO OPraHu3Ma.

Immkonu3.  Inukonus.  bpoxenwe. XWMHU3M — MPOLECCOB.  DHEPreTHYecKas
3¢ deKTUBHOCTD. 3HaUE€HUE B PACTUTEIBHOMN KIIETKE.

Huxa Kpeodca. IlpeBpamenne nupysara. Crpykrypa U 3HadueHue aretui-KoA B
pactutenbHOM KieTke. L{uki TpukapOoHOBBIX KuciIOT. Depmenthl mukina Kpebdca. 3HavueHume
MIPOMEKYTOYHBIX MPOAYKTOB LUKJIIA JUIsI OMOXMMUYECKUX MPOLIECCOB B KIETKE. DHEepreTuyeckas
addexTuBHOCTD [lukia TpukapOOHOBBIX KHUCIOT. IleHTO30MOHOMOCGhATHBIN MyTh OKUCICHUS
[JIFOKO3BI. [ TIMOKCUIIATHBINA LIUKJL.

JIEKTPOHHO-TPAHCIOPTHAA LeNb AbIXaHUsl. KOMIIJIEKChI MTEPEHOCUUKOB 3JIEKTPOHOB.
OxucnurensHoe ¢ochopunnpoBanre. MexaHH3M COMNPsOHKEHHUS Tpoliecca TPaHCIopTa
aneKTpoHOB ¢ oOpazoBanueM AT®. Ctpoenne u ¢ynkiuonupopanue ATd-cuHTa3bI
Onepretudeckas dS((EeKTUBHOCTh Tporecca. Perymsuus SIEKTPOHHOTO TpaHCIOpTa H
dhochopunmupoBanus.

5. Kopneeoe numanue pacmenuii. cropusi n3yuyeHusi KOPHEBOIro MUTAHUS PACTEHUI.
Makpo- U MHKpPO3JeMeHThl. VcTopus u3yuyeHus MUHEpaJIbHOTO MUTaHHUs pacTeHH. PaGoTs
baxa u Ilamnanguna. Knaccudukanus MuHEpaIbHBIX AJIEMEHTOB. Makpo- U MUKPOIJIEMEHTHI.
®yHKIMSA MOHOB B MeTabonu3Me. Pu3nko-0MoXUMHUYEcKasi poJib OCHOBHBIX 3JIEMEHTOB MUTaHMSL.
MakposnemeHnTsl (cepa, ¢ocdop, Kamui, KalblLUi, MarHuii), OCHOBHBIE COEAWHEHHS,
MOCTYIIJICHUS B KJIETKY, (PU3HOJIOTHYEcKast poib. MUKPO3JIEMEHTHI, X POJIb B META00IN3aluU
pacteHuil, Qusnonoruyeckas ponb. buoreoxumuueckue npoBUHIMU. [loyBa Kak MCTOYHUK
MUHEpaJIbHBIX BelecTB. [IurtarensHbie cMecu. BzanMoneicTBue HOHOB (AHTarOHU3M, CHHEPTU3M,
aJZIMTUBHOCTH). DHU3HOIIOTHYEeCKre OCHOBBI NMpHMEHEHHs ynoOpeHuil. becriouBeHHbIE METOIbI
BhIpamuBanusi pacteHuil. KopHeBoe muranue kak (hakTop YMpaBICHHUS MPOIYKTUBHOCTHIO U
Ka4eCTBOM YPOXKasi CEJIbCKOX03SIICTBEHHBIX PACTEHUM.



MexaHu3Mbl NOIIOIIEHUS] W TPAHCNOPTa MNHUTATEJbHBIX MOHOB. MexaHu3Mm
NOMIOIIEHNU HOHOB. I[lmHOUMTO3. B3auMOCBsI3b NpOLIECCOB MOIVIOUIEHHMST MOHOB C JAPYTUMHU
¢byukuusmMu pacteHus. KopeHb Kak opraH MOIVIONICHHS MUHEpANbHBIX 3JIEMEHTOB M CHHTE3a
OpPraHUYeCKUX COeAMHEHUW. Ponb KOpHEH B KU3HEACATENBHOCTH pacTeHud. Bocxonmdmmii u
HHUCXOJSIIMM TOK BEIIECTB B PACTCHHHW. DIMOKHUM W JadbHUKM TPAaHCIOPT aCCUMMIISITOB.
Tpancrioprabie  (QOpMBI BeHIECTB. 3aBUCHUMOCTh TIpoliecca OT BHEIIHUX YcioBuil. Pomb
TPAHCIOPTA BEIIECTB B MHTETPAUH (DyHKIIHIA [IEJIOTO OpraHu3Ma.

AccuMusinus 3J1eMeHTOB MIUHepaJbHOro nutanus. A3or. Mctounuku asora. [Iponecc
BOCCTAHOBJIEHUS! HHUTPAaTOB B PAaCTEHUM IPU aCCUMWIALMM amMmuaka. MexaHu3M CHHTe3a
aMUHOKHCIIOT. B3auMOCBA3b yIIEpOJHOrO M a30THOTO OOMEHOB B PAacTeHUHU. A30TUKCaIus,
MeXaHU3M, KilacCUHUKAIMs a30TQUKCUPYIOMUX opraHu3MoB. CumOuormueckas QuKcanus
MoJieKyJsipHoro asora. Peyrtunuzanumsa. Mctounuku Heopranumyeckoro ¢ocdopa U cepbl.
Accumumitsanmst pocdopa u cephl.

Pacrenusi ¢ ykJIoOHAIMMCH €noco00M MHHepaabHOro nmutaHusi. HacexkomosiiHbie
pactenus, [lapasutel U mnomynapasutrbl. MUKOTpopHBIH TuUN nuTtaHud. [louBa Kak HMCTOYHHUK
MUTATEIbHBIX BEIIECTB.

6. Boomuwvtit pexcum pacmenuii. BogoodoMen y pactrenmii Tpancnupaumsi. Poib
OTEUYECTBEHHBIX M 3apyOEKHBIX YUYEHBIX B Pa3BUTUHU Y4YEHHs O BoAoOOMeHe. 3HayeHHE BOIbI B
KU3ZHEAEITETbHOCTH pacTeHHi. OCHOBHBIE 3aKOHOMEPHOCTH IIOTJIOIIEHUS BOJbI KOPHEM.
Boigenenue Boabl pacteHueM. Tpancnupanusi. YCTbUYHAs M KyTUKYJISpHash TpPaHCHUPALIKA.
MexanusMbl  ABHKeHUS  ycTbull.  PerymupoBanue — Tpancnupaiuu. CyTOYHBIA — XOZI.
KonuuecTBeHHbIE MOKa3aTeau TpaHCHUpalUUW. BiusHHe BHEIIHUX W BHYTPEHHUX YCJIOBUH Ha
npouecc. I'yrranus.

IHocTyniieHue M nepeaBHAKeHHE BOAbI 110 PACTEHHI0. MeXaHNU3M NepeIBUKEHUS BObBI
M0 pacTeHHIo. bIWKHUI M JanbHUN TpaHCHOpPT. BepXHHMl M HUKHUNM KOHIIEBOW JABUTATENH.
KopueBoe maBnenme. Ilmau pacrenumii.Dkomoruss BomooOMeHa pacteHuil. OcoOeHHOCTH
BOJIOOOMEHA y pacTeHHWM pa3IUYHBIX 3KOJOTHYecKuX Tpymni. OcoOEHHOCTH aJanTallOHHBIX
peakiuii Ha BIUsSHUE BHEITHUX (PakTopoB. OpoleHue.

7. @u3uonozuueckue 0CHO8vl ycmouuugocmu pacmernuii. MexaHu3Mbl YCTOHYMBOCTH
pacreHuii K HeGJaronpusATHLIM (pakTopam cpeabl. Dusnosnorus crpecca. MexaHusm crpecca
Ha KJIETOYHOM YpOBHE. BiusiHue cTpeccopoB Ha KIETKy. bUoOXUMHYEeCKnEe MEXaHU3Mbl 3alUThI.
T'opmonbl B ycnoBusix crpecca. duroxpom. Dkonoruuyeckas poib ¢utoxpoma. OUTOHUIUIBL.
®enonbl. Guroanekcuusl. Pereneparnus y pactenuit. ['epournasr. MHCekTHIMABL. DYHTALINABL.

BpeMeHHasi CTpPyKTypa aJanTallMOHHOIO Mpouecca. OBOJIOLMOHHBIE aJanTalyu.
Bpemennsie amanranuu. DKcnpeccHs T€HETMUYECKOI0 Marepuajia B YCIOBHUSAX cTpecca. benku
XOJIOJIOBOTO IIOKA KaK WJUIIOCTpAIs MPUCITOCOOMTENHFHOTO 3HAYEHUS M3MEHEHUH SKCIIPECCHH
TEHOB.

Pu3n0J0ru4ecKue OCHOBBI YCTOMYMBOCTH PACTEHHMH K 3acyxe. OKOJIOIMYECKHE
Ipynnbl pacTeHUI MO OTHOIIEHHIO K Bojae. Mopdonoruueckue amantauu CYKKYJICHTOB U
kcepoduroB. duznonornueckre agantanuu K 3acyxe. CtpeccoBbie OeIKu.

Du3n0I0ru4ecKne OCHOBbI YCTOMYMBOCTH PACTEHHMH K HU3KUM MOJI0KUTEJIbHBIM U
OTpHLATEIbHBIM TeMIepaTypam. X071010yCTOHYNBOCTb, MOPO30yCTONCUBOCTb,
3UMOCTOMKOCTD. 3akanuBaHue. Teopus 3akaimBanHus TymaHoBa. KpuomnporekropHoe aelicTBhe
caxapoB B KieTke. [IpuuuHbl rubenu pacTeHui 0T MOPO30B.

Du3H0I0THYeCKHe OCHOBBI YCTOHYNBOCTH PACTeHHUH K 32C0JIEHHIO MO4BbI. ['anoduTs
U DIMKOQUTHL. OBrajouTsl, KpUNTOraJopUThl, MIHKOraaopuTtsl. Mopdonaoruueckue u
(bu3noIOrHUECcKUe aJanTaluy K MOBBIIIEHHOMY 3aCOJICHHIO.



6. MeTroguueckne MaTepuaJsibl 1Jis1 00y4al0IIHUXCHA 110 OCBOEHUIO TN CIUTLINHBI
6.1. CamocrosiTesibHasi padoTa 00y4aroIIUXCS M0 TUCHHUILIMHE (MOTYJIIO)

Ne n/m Paznen (Tema) 3ananue Yacel Mertoauyeckue ®opma KOHTPOJISA
AUCHUTUTHHBI peKoOMeHIALUH 110
BBIIOJIHEHU 0 32 JaHU S
5 cemectp
L. Tema 1. ®uznosorust | 1. OcoOEHHOCTH CTPOEHUSI KJIETOYHOU 000I0UKH, 2 1-2. OcHoBHast uT. Nel(2),
pPacTUTEJbHOMH ee 3HaYeHue crp. 8-30 1. YcrHblii onpoc Ha
KJIETKH. 2. OcoOEHHOCTH CTPOCHHUS SIAPaA U JPYTUX 71a00paTOPHOM 3aHSTHH
Ocobennoctu OpraHOM]IOB 3. Jom. iut. Ne3 2. 3amuTa BhIMOIHEHHON
kJieToyHoro crpoerust | 3. IloBroputh 0cOOEHHOCTH OMOXUMHUYECKOTO JabopaTopHON paboThI
PaCTUTENBHOM KIETKH | COCTaBa PACTUTEIILHON KIETKH 4. Tema 1. JIaGopatopHsbie 3. Borpockl B KOHTPOJIBHOM
4. TloaroToBKa K J1abOpaToOpHOI paboOTe 1O TEME paboter NeNe 1-4 paboTe 1 Ha dK3aMeHe
«bHOXMMIYECKHI COCTAB PACTUTEIBHON KIETKW» U
oopmIieHrEe OTYETHON JOKYMEHTAIUN
2. TpaHcnopt BelecTs [ToBTOPUTH OMOXUMUYECKHE OCHOBBI TPAHCIIOPTA 4 1) Homomn. JIut. Ne2, 1. YcrHeIi onpoc Ha
yepes BEIIECTB Yepe3 TIa3MaTHIeCKyt0 MEMOpaHy KIeTKH ctp.240-245 71a00paTOPHOM 3aHSATHH
MJ1a3MaTHYECKY IO 2. 3amuyra BEIIIOJIHEHHON
MeMOpaHy [ToxroroBka k aboparopHoii paboTte mo Teme 2) Tema 2. JIaGopatopHble  |1abOpaTOPHOI paObOTHI
pactutenbHOM KIeTKU. | «[IpoHHIIaeMOCTh MPOTOIIIa3MBbI JIJIsi KPAaCOK U pabotb1, Ne5,6 3. Bonpockl B KOHTPOJIBHOM
BEIIECTB KJIETOYHOTO COKa» U 0(opMIICHHE paboTe U Ha dK3aMeHe
OTYETHOM JOKYMEHTAI[M! Tema 2. JlaGoparopHbie
pabotsl, Ne 7,8
3 OcMoTHnueckue 1. Pa30op u pemieHre OMOIOTHYECKUX 3a/1a4 1O 2 1. Ton. JIut. NeNe 4,5 1. YerHslit onpoc Ha

SABJICHHSA B KJIICTKC

TEME.

IoaroToBka k 1abopaTopHoii paboTe 1o Teme
«uTornasma pacTUTeNbHON KIETKH KaK
KOJUTOM/IHBIH pacTBOpP»

2. Tema 3. JIaboparopHbie
pabotsl NoNe 9-11

71a00paTOPHOM 3aHATHH

2. [IpoBepka pemeHHbIX

OMOJIOTMYECKHUX 3a1a4
3. 3amura BEIIOTHEHHON




2. IloaroroBka k maboparopHoit pabote 1Mo Teme
«lluTomnasma pacTUTEIBbHON KIETKU KaK
KOJUIOMHBIN pacTBOPY (IIPOIOJKEHHUE)

3. IloaroroBka K 1abopaTopHOi paboTte mo Teme
«OCMOTHYECKOE JaBIICHHE KJIETOYHOTO COKay U
oopMIIEHHE OTYETHON JOKYMEHTAIIH

3. Tema 3. JIaboparopHble
pabotel Ne 12-14

4. Tema 4. JIaGoparopHbie
pabotbr Ne 15-16

mabopaTopHON pabOThI
4. Borrpocbl B KOHTPOJIbHOM
paboTe U Ha dK3aMeHe

Ocobennoctu
OpraHu3aIuu u
¢buznonornueckoe
3HaUYEeHNUE CBOOOIHOM
¥ CBSI3aHHOM BOJIBI B
pacTUTENBHOMN KIIETKE

. [logroroBka k 1a60paTopHOil paboTe 1o TemMe
«Oco0EeHHOCTH OpraHu3aluu U GU3NOJIOTHYECKOE
3HaUYeHHUE CBOOOIHOM U CBSI3aHHOW BOILI B
PacTUTENLHOM KIIETKEe» M O()OPMIICHHE OTYCTHOU
JIOKYMEHTAIHN

Tema 5. JIaboparopHas
pabora Ne 17

1. YcrHeI# orpoc Ha
71a00paTOpHOM 3aHSTHH
2. 3amuTa BEIIIOJHEHHON
nmabopaTopHON pabOTHI
3. Borpockl B KOHTPOJIBHOM
paboTe 1 Ha dK3aMeHe

Paznpaxxumocts
PaCTUTENBHBIX KIIETOK

JIBrxeHus pacteHuid. Tpormu3mbl

OcHoBH. JIuT. Ne 1(2),
Homnoma. JIut. Nel, 5

'YCTHBIN orpoc.
2. Boripochl B KOHTPOJIBHOM
paboTe 1 Ha SK3aMeHe

Tema 2. Ilutanue
pacTeHuii yriepoaom
(poTrocunTe3) OOmIce
MPEACTABICHUE O

1. IloaroToBUTH OTBETHI HA BOMPOCHL: YTO Takoe
DAP? ®oToCHHTE3- MPOLIECC BOCIIPOU3BOICTBA
BOJIOPOJIa, KaK MoHUMaTh? Kocmuueckas poib
3€JICHBIX PacTEHUI?

1. dom. JIut. Ne 5 ctp.32-40
2. Tema 6. JlaboparopHbIe
paboter NeNe 18,19

1. YcrHeI# omnpoc Ha

71a00paTOPHOM 3aHATHH

2. Bompoc Ha sk3ameHe
3. 3amura BEIIOJIHEHHON

¢doTtocuHTe3E. 2. CTpoeHue 3eJIeHOTO0 JIMCTa KaK OpraHa TabopaTtopHOi paboThI
MarepuanbHas 6a3a ¢orocuHTe3a 4. Boripocsl B KOHTPOJIBHOM
(dhotocuHTE3a 3. IloaroroBka k J1abopaTopHOi pabore mo Teme pabore

«DoTocuHTE3» U 0POPMIICHUE OTUETHON

JOKYMEHTaLN
IIurmeHTHI 1. Belyuuts cTpyKTypHBIE (DOPMYITbI MTUTMEHTOB 1. Jom. JIut. NeNe 1,3 1. YcrHelii onpoc Ha
(boTOCHHTE3BI (orocuHTe3a. 3HaTh PA3IMUYMs MEXIY BUIAMHU 71a00paTOPHOM 3aHITUH

XJIopoHILIa IO CTPOSHUIO U (PYHKIIUSM. YCIOBHS

2. Tema 7. JIabopatopHbie

2. 3aIuTa BBITOIHEHHOM




o0pa3zoBaHusl XJopohuna

2. IoaroroBka k 1abopaTtopHOii paboTe 1Mo TemMe
«[TurmeHTHI POTOCHHTE3A»

3. IloaroroBka K J1abopaTopHOi pabote mo Teme
«[TurmeHTHI POTOCHHTE3A»

(mpomomkenne) U 0pOPMIICHUE OTYCTHOM

padoter NeNe 20-22

3. Tema 7. JIaboparopHble
pabotbr NoNe 23-25

mabopaTopHON pabOThI
3. Bonpochl B KOHTPOJIBbHOM
paboTe U Ha dK3aMeHe

JOKyMEHTaIH
8 Ilens nepeHOCYNKOB 3HaTh XUMHUYECKOE CTPOEHUE IEPEHOCUMKOB OcHnoBH. JIuT. Ne 1(2) 1. Yernslit onpoc.
AJIEKTPOHOB. ANIEKTPOHOB Ipu PoTtocunTese. duznyeckue u 2. Borpochl B KOHTPOJIBHOM
DoTOCUCTEMBI. SHEPreTUYeCKU OCHOBBI (poTo(r3NUECKOro Tana paboTe U Ha dK3aMeHe
(ortocunTe3a.
3apucoBarb cxeMy (hOTOCUCTEM B TETPalb
9 Tunsl Tpancopra 3apHrcoBaTh CXEMBI TPEX THIIOB TPAHCIIOPTA OcunoBH. JIut. Ne 1(2) YCTHBIN OIpocC.
AJIEKTPOHOB ANIEKTPOHOB, BBIYYUTh UX. 3HATh (PU3UOIOTUUECKHE Borpockl B KOHTPOJIbHOM paboTte
0COOEHHOCTH TCEBAOLMKINYECKOTO TUIIa 1 Ha DK3aMeHe
TpaHCIIOpPTa AIEKTPOHOB
10 TemnoBas daza 1. 3apucoBarh U BBIy4UTh CXeMbl ITukiIa KaibBuHa 1 OcHoBH. JIuT. Ne 1(2) 'YCTHBIH orpoc.
dotocunresa. [{uxin nukia Xerya-Cioka. Bonpock! B KOHTPOITBHOM padboTe
KanbBuna 2. CAM-MeTa00113M TOJICTSIHKOBBIX 1 HAa DK3aMEHE
11 OcobenHoCTH BnusHue ycnoBuil Ha MTHTEHCUBHOCTS ITpoliecca OcHoBH. JIuT. Ne 1(2) 'YCTHBIN orpoc.
IJIaCTUYECKOTO (dotocunTe3a Borpockl B KOHTpOJIbHOM paboTte
oOMeHa y pacTeHui U Ha DK3aMeHe
pa3HbIX
HKOJIOTUYECKHUX TPy
12 Tema 3. Poct n DOMOpuoHanbHas tuddepeHInpoBKa OcunoBH. JIut. Ne 1(2) YCTHBIN orpocC.

pa3BUTHE PACTEHHH
OcobeHHoCcTH pocTa U
g depeHInPOBKU
PacTUTENBHON KIETKU

PAaCTUTCIIbHBIX TKaHeHu

Borpockl B KOHTpOJIBbHOM pabore
1 HA DK3aMCHE




13 I'opmoHEI 1 3anonHuTh Tabnuity «l OpMOHBI U 4 OcHoBH. JIut. Ne 1(2), 'YCTHBIN OIpocC.
TOPMOHOIIOTI0OHEIE TOPMOHOIIOI00HBIE BEIIECTBA PACTCHUID Homomnx. JIut. Ne3 [TpoBepka 3anoHEHUS TAOTHIIB.
BEILIECTBA PACTCHUI Bormpockl B KOHTPOIILHOM paboTte

1 Ha DK3aMeHe

14 Ce30HHbIE U [Mupkanubie puT™MBbl. POCTOBBIE KOppEIALUN. 4 OcHoBH. JIut. Ne 1(2), 'YCTHBIN OIpoc.
cyTtouHble siBfieHus B | [lokoif pacTeHuid. HomomnH. JIut. Nel, 5 Bonpockl B KOHTPOJIBHOM paboTe
JKU3HU PaCTCHHUU 1 Ha DK3aMEHE

6 cemecTp
15 Tema 4. [Ibixanue 1. Xumnueckoe crpoenne ATD 6 1. OcHoBH. JIut. Ne 1(2) 1. Yernslit onpoc Ha
pacTeHui 2. IloaroroBka k 1abopaTtopHoii paboTe 1Mo Teme 2. Tema 8. JlabopatopHble | 1a0OpPaTOPHOM 3aHATHH
Oo1ee noHATHE O «/IprxaHne pacTeHu» pabotsl NeNe 26-29 2. 3anUTa BeINOJIIHEHHON
JIBIXaHUH KJIETOK mabopaTopHON pabOThI
16 I'muxonms 1. XumusMm nporiecca OpoxKeHHsI. 8 OcHoBH. JIuT. Ne 1(2), YCTHBIN Orpoc.
2.DHepreTuuecKuil Oaanc mporecca JpIXaHus Homonn. JIut. Nel Bonpochk! B KOHTPOIBHOM padboTe
1 Ha DK3aMeHe
17 Huxn Kpebea 1. buocunTes anerun-ko3H3uMa A u ero 3Hadenune | 10 OcHoBH. JIuT. Ne 1(2), YCTHBIN orpoc.
B )KM3HU PACTCHUH. Homnonn. JIut. Nel, 2, 3 [IpoBepka 3amnucelt B TeTpaau
2. 3apucoBarh CXeMy IIUKJIa TPUKAPOOHOBBIX Bonpock! B KOHTPOIIBHOM padboTe
KHCJIOT, 3HaTh XUMHU3M IIPOLIECCOB 1 Ha DK3aMeHe
3. IlerTto3zodocdarHplii MyTh ABIXATEILHOTO
oOMeHa

18 DNEeKTPOHHO- XUMHUYECKOE CTPOCHUE U (PYHKIIUU IEPEHOCUNKOB 6 OcnoBH. JIut. Ne 1(2), 'YCTHBIH OIpoC.

TpaHcmopTHas uenb | anekrpona B DTL. Komruiekcsl nepeHoCUnKoB. Jononn. Jlut. Nel, 2, 3 Borpockl B KOHTPOIILHOM pabote
JIBIXaHUS Crpoenue u pynkunonupoanue ATO-cHHTA3BL U Ha DK3aMeHe
19 Tema 5. KopHeBoe 1. Banonauts Tabmuity «IIpu3Haku ronoganus 8 1,2. OcHoBH. JIut. Ne 1(2), 1. YerHslit onpoc Ha

NUTAaHUE PACTEHUH
Hcropus uzyuyenus

KOPHEBOTO IMUTAHUS
pactenuii. Makpo- u

pacTeHUI»

2.0U3M0NI0rMueck 000CHOBAaHHAs CHCTEMA
BHECEHUs1 yoOpeHuit. Buspl ynoopenuii

3. IloaroroBka k 1abopaTopHOi pabote 1o Teme

Jomnomx. JIut. Nel

3. Tema 9. JIaboparopHbie
paboter NeNe 30-32

71a00paTOPHOM 3aHATHH
2. IIpoBepka 3anoIHeHst
TaOTUIIB

3. 3amura BEINOTHEHHON




MHUKPOIJIEMEHTBI «MuHepanbHOE IUTAaHNUE PACTEHUI» mabopaTtopHOi padoThI
20 MexaHu3MBbl 1. AHTaroHu3M MOHOB M €TI0 3HAUYCHHE B 8 OcHogH. JIut. Ne 1(2), 'YCTHBII OIpOC.
MOMJIOIIEHUS U KU3HEJEATEIIbBHOCTH PACTCHUS Homomnx. JIut. Nel Bormpockl B KOHTPOIILHOM pabote
TpaHCIIopTa 2. BausiHue BHEITHUX U BHYTPEHHHUX YCJIOBHI Ha 1 Ha DK3aMeHe
MUATATEIHHBIX HOHOB HOCTYIUIEHUE COJIEHN B pacTeHHE
21 AccuMuianus 1. Accummsiust cepbl 1 pocdopa B paCTUTEIEHOM 10 1. OcHoBH. JIut. Ne 1(2), 1. YerHblii onpoc Ha
JJIEMEHTOB OpraHusMe. Jonons. Jlut. Nel, 2, 3 71a00paTOPHOM 3aHATHH
MUHEPaJIbHOTO 2. IloaroroBka k 1abopaTtopHoii paboTe Mo Teme 2. 3aiuTa BbINOJTHEHHON
MUTaHUS. «BnusHue ynoOpeHuit Ha pocT U pa3BUTHE 2. rema 10. JIabopaTtopHble  [1abOpaTOpHOI padoThI
pacTeHui». 3aKiaaKa v mojaepKaHue pabotbr NoNe 33-35
JUTUTEIIBHOTO OTBITAa C BOAHBIMH KYJIBTypaMH
22 Pactenus c [TouBa Kak HICTOYHUK MUTATEIbHBIX BENIECTB 4 OcHoBH. JIuT. Ne 1(2), 'YCTHBIH OIpoc.
YKIIOHSFOILIAMCSI Homons. JIut. Nel Borpockl B KOHTPOJIbHOM paboTte
crocooom 1 Ha DK3aMeHe
MUHEPAJIbHOTO
MATaHUS
23 Tema 6. Boxublii 1. JIuct kak opraH TpaHCOHpALUU 10 1. OcuogH. JIut. Ne 1(2), 1. YcrHbIi ornpoc Ha
peKUM pacTeHu i 2. IToaroroBka k 1abopaTopHOit paboTte mo Teme Homonn. JIut. Nel 71a00paTOPHOM 3aHSATHH
Bongoobmen y «Bonnblil pexxum pacteHuid. TpaHcrupanus» 2. 3amura BEIOJTHEHHOM
pacTeHui 2. Tema 11. JIaGoparopHbie [1abopaTopHON pabOTHI
Tpancnupanus 3. IToaroroBka k J1abopaTopHOi pabore mo Teme paboter NeNe 36-38
«Bonanblil pexxum pacteHuid. TpaHcriupaims»
(IpomomKeHne) Tema 11. JlaGoparopHsbie
pabotbr NeNe 39-40
24 [Tocryrmienue u 1. OcHOBHBIE IBUTATEIA BOJHOTO TOKA 12 OcHoBH. JIuT. Ne 1(2), 'YCTHBIH OIpoC.
nepeABMKEHUE BOJbl | 2. BausiHMe BHEIIHUX YCIIOBUN HA IOCTYIJIEHUE Hononx. JIut. Nel Bormpockl B KOHTPOIIEHOM padoTe
110 PACTEHUIO BOJIbI B PaCTEHUE 1 Ha DK3aMEHE
25 Tema 7. Bpemennas cTpykTypa aganTaliMOHHOIO mmpouecca | 6 Jononn. JIut. Nel YCTHBIN OIIpOC.




DuU3H0JI0rHYeCKUue Bormpockl B KOHTPOIILHOM paboTte
OCHOBBI 1 Ha BK3aMeHe
YCTOMYHUBOCTH
pacreHuii
MexaHu3MBbI
YCTOMYMBOCTH
pacTeHuit K
HeOIaronpusTHHIM
(dbakTopam cpenbl.
Bpemennas cTpykrypa
a/1arTalliOHHOTO
nporiecca
26 DU3NOIOTUYECKUE DU3NOIOTUYECKUE OCHOBBI YCTOMYMBOCTH 6 OcHoBH. JIuT. Ne 1(2), 'YCTHBIN OIpoc.
OCHOBBI pacTeHul K 3acyxe Homonn. JIut. Nel Bonpochk! B KOHTPOIBHOM padboTe
YCTOMYUBOCTH 1 Ha SK3aMEHE
pacTeHul K 3acyxe
27 DU3NOIIOTHYECKUE 1. Paznnume noHATHI1 «<MOPO30YCTOMYHUBOCTY, 8 1,2 OcHoBH. JIuT. Ne 1(2), 1. YcrHeI# omnpoc Ha
OCHOBBI «XOJIOJIOCTOMKOCTBY» U «3UMOCTOMKOCThY Homonn. JIut. Nel 71a00paTOPHOM 3aHSATHH
YCTOMYUBOCTH 2. 3akanvBanue pacrenuid. Teopust TymaHoBa 2. 3amura BIOJTHEHHOM
pactenuii k Hu3kuM | 3. [logroroBka k mabopaTopHoit paboTe 1o Teme 3.Tema 12. JIabopatopHblie |1aGOpaTOpHOI pabOTHI
MOJIOKUTEIIBHBIM U | «YCTOMYMBOCTh PACTCHHH K HEOJIArOnpUsITHHIM pabotbr NoNe 41-44
OTpHULIATEIbHBIM YCIIOBHSIM CPEbI»
TeMIeparypam
28 DU3NOIOTHYECKIE 1. IIprunHbI 3acoseHus moyB U Maciitad npodnemsl | 1,4 1. OcHoBH. JIut. Ne 1(2), 1. YerHslit onpoc Ha
OCHOBBI 2.IloaroroBka K 1a00paTOpHOI paboTe Mo TeEMe Hononn. JIut. Nel 71a00pPaTOPHOM 3aHATHH
YCTOMYUBOCTHU «YCTOMUMBOCTh pacTeHUH K HeOIaronpusTHHIM 2. 3aiuTa BBIIOIHEHHON
pacTeHui K YCIIOBUSIM CpeJibD» (TPOA0IKEHNUE) 3. Tema 12. JIaGopatopHsie |1abopaTopHOM PabOThHI

3aCOJICHHIO ITOYBBI

pabotelr NeNe 45, 46




6.3. TeMmaTnka 1 3aJaHUA 1JI51 JTA00PATOPHBIX 3aHATHI

|. ®Pu3M0JI0rUs PACTUTEILHON KICTKH

Tema 1. Buoxummuyeckuii cocTaB paCTHTEIbHON KJIETKH

Pabora 1. 3aBucuMocCTh HaOyXaHHS CEMSH OT XapakTepa 3alacHbIX BEIECTB

Pa6ora 2. Onpenenenne Macia B OHON ceMsHKe nojconHeyHuka (Meronom A. lImyka — Cr.
[Teiiuena)

Pa6ora 3. OnpeneneHre KpaxMaJIMCTOCTH KITyOHEH kapTodens 1o ux yAaeasHOMY Becy

PaGora 4. OGHapyXeHHE TyOMIBHBIX BEIIECTB B PACTCHHSIX

Tema 2. IlpoHuIaeMOCTb NPOTOMJIA3MBI /ISl KPACOK M BellleCTB KJIETOYHOI0 COKa

Pa6ora 5. [IpoHniaeMocThb %UBOM MPOTOIUIA3MBbI JJIs1 HEKOTOPBIX KPACSIIUX BELIECTB

Pabota 6. N30uparensHOE HAKOTUICHHE HEUTPATLHOTO KPACHOTO B KJIETKaX JIUCTA JIOACH

Pabota 7. IlponuiiaeMocTh >KMBOW U MEPTBOM MPOTOIIA3MBI JIJIsl BEIIECTB KIIETOYHOT'O COKa

PabGora 8. Ompenenenne >XU3HECTTOCOOHOCTH CeMsiH MeToaoM okpammBanus (mo /I, H.
Hemto0oBy)

Tema 3. [luTomjia3ma pacTuTeIbHOH KJIETKH KaK KOJJIOUIHBIN PacTBOp

Pa6ora 9. Onpenenennie BI3KOCTH LIUTOIUIA3Mbl IO BPEMEHH I1J1a3MOJIN3a

Pabota 10. BnusiHre HOHOB KaJus U KaJbIUS HA BI3KOCTh U MMPOHHUIIAEMOCTH IIUTOIIIIA3MbI
Pabota 11 Bnusare noHOB Kainus U KaJblus Ha GOpMY TUTa3MOJIH3a

Pabota 12. HabmroreHne KoJmavykoBOro mia3Moiin3a

Pa6ota 13. [lony4yeHne HCKyCCTBEHHOMN «KJIETOUKM» Tpayde

Pabota 14. JleiicTBue cBeTa Ha CKOPOCTh JIBIKCHUS IIUTOIIIIA3MBbI

Tema 4. OcMoTHUYeCKOe JaBJIeHHE KJIETOYHOI0 COKA

Pabota 15. OnpeneneHrue 0CMOTHYECKOTO JABJICHHS KJIECTOYHOTO COKA METOJIOM TIa3MOJIN3a
(o ne-dpwusy)

Pabora 16. OmpeneneHve BETMYMHBI COCYIICH CHIJIBI O M3MEHEHHMIO JIJTMHBI OpYCOUYKOB
pacTUTEILHOUN TKaHU (TI0 Y PIIIIPYHTY)

Tema 5. OcoOeHHOCTH oOpraHu3anvMu W (U3MOJI0rHYEeCKOe 3HAYeHHe CBOOOJHOW M
CBSI3AHHOM BOJbI B PACTUTEJILHOM KJIETKe
Pa6ota 17. Onpenenenue Gpopm Boabl B pacTeHusx (mo A.d. MapuHUHUK)

I1. IluTanue pacrenuii yriaeponaom (porocunres

Tema 6. ®oTocunTe3

Pa6ora 18. O6Hapy>keHue GoTOCHHTE3a METOI0M KpaxMaibHOU MpoOsl (o Cakcy)
PaGora 19. BiusiHue BHEITHUX (aKTOPOB HA MHTCHCUBHOCTH (POTOCHHTE3A

Tema 7. IIurmenTsl poTOCHHTE3A

Pa6ora 20. OnpeneneHue KoIM4ecTBa XJI0po(uilia B IUCThAX KOJOPUMETPUUECKIM METOIOM.
PaGora 21. Pa3znenenue nurmenToB 1o metonay Kpayca .

Pa6ota 22. [lony4yenue dpeopuTrHa 1 00paTHOE 3aMeElIEHNE BOJOPOAa aTOMOM MeTaslla.
Pabota 23. JlelicTBHe 11e10YM HA XJIOPODHILI.

Pa6ota 24. CrieKTpbl MOTJIOMIEHUS CIIUPTOBON BBITSKKH ITUT'MEHTOB.

Pabota 25. OnpezneneHne kKapoTHHA B TKaHAX pacTeHuil (mo CanoKHUKOBY).

IV. /Ibixanue pacreHui

Tema 8. /Ipixanue pacTeHni

Pabota 26.0npeznenenre HHTEHCUBHOCTH JbixaHus 1o M.C.Munep.

Pabota 27. 'azomeTpHrueckoe orpe/ielieHue aKTUBHOCTH KaTajla3bl B PACTUTEIbHBIX TKAHIX
Pa6ota 28. IlornomnieHue Kucuopoia Bo3ayxa NpopacTaloiMMU CEMEHaMU




Pabota 29. Onpenenenue apxaTenbHOro Ko3hhuimenTa npyu npopacTaHu CEMsH.

V. KopHeBoe nuranue pacreHui

Tema 9. MuHepa/ibHOe NMTAHHE PACTEHUN

Pa6ota 30. MUKpOXUMHUYECKUI aHAIN3 30J161 PACTEHUH.

Pabota 31. Poct KopHeii B pacTBOpE YUCTOM COJIM U B CMECH COJICH.

Pabora 32. Cmemenue pH nmutateapHOro pacTBOpa KOPHEBOW CUCTEMOW PacTeHHUN

Tema 10. Biansinue yno0penuii Ha pocT ¥ pa3BUTHe PacTeHUIl

PabGota 33. BomHbie KyJIbTYypbI

Pa6ora 34. Onpenenenne o6bemMa KOpHEBOU cucTeMbl MeTo1oM Cabuanna u KosiocoBa

Pabora 35. Omnpenenenne oOmeid U paboueld ajcopOMpyrOIIeld MOBEPXHOCTH KOPHEBOM
cucrembl MeTojioM CabunuHa u Konocosa

V1. BoaHblii pexuM pacTeHui

Tema 11. Boaublii pexxum pacreHuil. Tpancnupanus

Pa6ora 36. Habmronenue 3a IBUKEHUEM YCTBUI] C TOMOIIBI0O MUKPOCKOIIA.

Pa6ora 37. Onpenenenne cCOCTOSTHUS YCThUL U MEXKIETHUKOB METOAOM MHGUIbTPALIUU
Pa6ora 38. Onpenenenre KOIUYECTBA YCTHUI] HA €AMHUILY TOBEPXHOCTH.

Pa6ota 39. Onpenenenue TpaHCTTUPAIIMH BECOBBIM METOJIOM.

Pa6ota 40. Onpenenenre TpaHCIUPAIINH C TIOMOIIIBIO TOPCUOHHBIX BECOB.

VII. ®u3noj0ornyeckre 0OCHOBBI YCTOMYMBOCTH PACTEHUM

Tema 12. YcTOHYHBOCTH pPACTeHUN K HEOJATONPUATHHIM YCJIOBUSAM CpeIbl

Pabota 41. Hakomnnenue caxapa B pacCTEHUSX MPU HU3KUX TEMIEpaTypax

Pabota 42. 3amuTHOE ACHCTBUE caxapa MPH 3aMOPAKUBAHUHN KIIETOYHOT'O COKa

Pabota 43. 3amuTHOE ACHCTBUE caxapa Ha MPOTOILUIa3My IIPH HU3KHUX TeMIIepaTypax

Pabota 44. Onpenenenue xKapoCTONKOCTH pacTeHui (o MarkoBy)

Pabota 45. OnpeneneHue coaeyCTOMYUBOCTH PACTCHHUM MO KOJIMYECTBY OCIIKOB B 3€JICHBIX
JTUCTBSIX

Pabota 46 Omnpenenenrie coneyCTORYMBOCTH PACTCHUM 110 CTETICHU BBIIIBETAHUS XJI0pOQuULIa
(o I'enkernto)

Ilpumeuanue: 6 ceéa3u c¢ 00AbUWION OTUMETLHOCIBIO (UIUOTOCUYECKUX ONBIMOG,
nabopamopnvie paoomel no Dusuonozuu pacmeHull 6 yueOHOM PACHUCAHUU CHABAM
cogoennvimu napamu (no 4 uaca)

7. IlepeyeHb OCHOBHOM M IONOJTHUTEIbLHOM JIUTEPATYPbI, HEOOXOAUMOI 1151

O0CBOCHUA ITUCIHUIIJIMHBI
@) OCHOBHAA!

1. Psa6ununa 3.H., Pauenxosa E.I'. [Ipaktukym no ¢pusmonoruu pacrenuii /3.H. Psbununa,
E.I. PauenxkoBa — Openbypr: UW3znatensctBO OpeHOYprcKOro TrocyIapCTBEHHOTO
negarornvyeckoro ynusepcutera, 2014. - 152 c. https://e.lanbook.com/book/73576#authors

2.Duznonorus pacrenuil : [ydebd. ans ctyn. Boicul. yued. 3aBeaenuit] / H. JI. Anexuna [u
ap.] ;non pen. U. I1. EpmakoBa. - 2-e uzn., uctp. - M. : Akanemus, 2007. - 634, [2]c. 15

3. Sxymxkuna H. U. ®uznonorus pactenuit : Yuebd. mocodbue it CTy . OHOJI. CIIel. BBICIII.
nea. yueb. 3asenenuii /H.W. Skymkuna - 2-e uzn., nepepad. - M.: Ilpocsenienue, 1993. - 335 c.
19

0) 0ONOTHUMENbHAA:
1. Aunpees, B.I1. Jlekunu no ¢usnonoruu pactenuit : yuebnoe nocodue / B.I1. Anmapees ;
Poccuiickuil rocyapcTBeHHbIN nenarorundeckuii yausepeurer um. A. WM. I'epuena ; Hayd. pen.


https://e.lanbook.com/book/73576#authors

I'.A. Bopo6eiikos. - Cankt-IletepOypr : PITIY um. A.W. T'epuena, 2012. - 300 c. [DneKTpOHHBIHI
pecypc]. - http://biblioclub.ru/index.php?page=book&id=428272(19.03.2018)

2. buoxumus: Yue6. mis crya. men. By3os / I[log pen. E. C. CeBepuna. - 2-¢ u3f., uchp. -

M.: TEOTAP-ME/, 2004. -

784 c.

3Ky3nenos, Biagumup BacunseBinu @u3noia0rus pacTeHuit: yueOHuK 17151 By30B /Ky3HenoB
Brnagumup BacunweBud, JImutpueBa ['anmna AnekceeBHa. - 2-¢ u3J., nepepad. u gom. - Mocksa:
Beicm. mik., 2006. - 742¢c 5

4. ITonesoii B. B. ®u3unosnorus pocta v pa3BUTUsI PACTEHUH : [ y4eO. mocoOue ist CTyIEHTOB
YH-TOB, oOyuatommxcs mo cren. "buonorus"] / B.B. Ilonesoii - JI. : U3a-Bo JII'Y, 1991. - 240 c.

5. @usnoinorus pacteHuil: Meroauueckre yka3zaHus 110 U3YYEHUIO TUCIUIUIMHBL U 3aJaHUs
JUI KOHTPOJIbHBIX paboT — Open: OpiioBCKUii roCyJapCTBEHHBIN arpapHblii yHUBEPCUTET UMEHU

H.B. [TapaxuHa,

2014. - 35 c.

https://e.lanbook.com/book/71243#book name

[DnexkTpoHHBII

pecypcl].

8. Ilepeuenb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX JISI OCBOCHUS JUCHMUILIMHBI

DONEeKTPOHHBIE OMOIMOTEUYHBIE CHCTEMBI:
- Web of Science, myTh goctyna: http://webofscience.com;
- Scopus, myTh gocTyma: https://www.scopus.com;
- PUHL, nyTs noctyna: https://elibrary.ru;
- CIIC KoncynpranTl Intoc;
- ®I'BY «llIpe3unentckas oubnuoreka nmenn b.H. Enprimnay;
- AuHoTHpOBaHHas Ooubmuorpaduueckas 6a3za JaHHBIX KypHaIbHBIX cTateit MAPC.

9. Onucanue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HeOOXOAMMOM 1JIsI
OCYILIIeCTBJIEHUS 00pa30BaTEIbLHOI0 MPoLecca Mno JMCHUIJINHE

Aynutopust Uil TPOBEACHUS
3aHATUH JIEKIMOHHOTO THIIA,
CEMUHAPCKOT0 THIIA,
IPYIIHIOBBIX u
WHAVUBU Ly aTbHBIX
KOHCYJIbTAIUH, TEKYIIEro
KOHTPOJII ¥ TPOMEKYTOYHOU
aTTecTaluu

Crenpanu3upoBaHHas Me0eib; pabouee MeCTo
MIpenoaBaTelis; MYJIBTUMEIUNHBI  MPOEKTOP;
NIepCOHAIIBHBIN KOMITBIOTED; TOCKA MeJioBasi, HaGOPEI
JEMOHCTPalMOHHOTO  00OpYHOBaHUS M y4eOHO-
HaTJISIHBIX ITOCOOMIA.

Windows XP 1o nauieH3uu
OEM Software (mocTaBuIHK
00O «CucteMHBbIli HHTETpa-
Top», moroop Ne 22 TK ot

16.12.2016 1.); CBobGomHO
pacpocTpaHsemMoe
IPOrpaMMHOE  O0eCIIeueHue:

LibreOffice (Tum nuneH3uu -
GNU LGPL v3+)

nabopatopus

Cremmanu3upoBaHHas MeOenb, JOCKa MeJoBas,
mKapbl ¢ HATISOHBIME TOCOOMSIMH ((DUKCHPOBAHHBIE
pacteHuss  (pa3maTOYHBIA  MaTepHai), BIAXKHEIC
mpemapartsl); TaOaMObl  y9eOHBIE,  ONTHYCCKHE
npubopsr  (MuKpockonsl bumomen - 3, buomam;
crepeockonmyeckue synel MBC -9, MBC-10;
CONYTCTBYIOIIEE OOOpPYHOBaHHE M MaTepUaibl s
MPUTOTOBJICHUS ~ BPEMEHHBIX W IOCTOSHHBIX
MpernapaToB; BEChl, XUMUYECKasi MOCY/a, BAHHOUYKH
CTEKJIa TpEJMETHbIE W TOKPOBHBIE, ITOCTOSHHBIC
MHKpoITpenaparsl (Habopsl 10 TeMaM); BIIaXKHBIE
mpemapartsl, TepOapHbBi  (QOHI, KOJUICKIMOHHBIHA
MaTepuajl; TEePMOMETPhl MHUKpOIpeNapaThl, BECHI;
BOJISIHBIC OaHH, JIIOKcMeTp, pH-MeTp.

CrnenanbHOe  JIMIIEH3MOHHOE
MPOrpaMMHOE OOecIeyeHUe He
UCIIOJIB3YeTCS



http://biblioclub.ru/index.php?page=book&id=428272(19.03.2018)
https://e.lanbook.com/book/71243#book_name
http://webofscience.com;/
https://www.scopus.com/
https://elibrary.ru;/
https://elibrary.ru;/
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