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HEJIX OCBOEHUMSA JUCHUIIJIMHbI

Lenp xkypca - GOpMHpPOBAaHUE Y CTYJCHTOB CHCTEMbI 3HAHUN O (P)YHKIIMOHUPOBAHUH OpPraHU3Ma
pacTeHus Kak €JUHON CUCTEMBI BO B3aUMOCBS3HU C OKPYKAIOLIEH CPEeIO.

3amaun kypca: 1) u3ydnuTh BakHEHIne GU3NOJIOTHICCKUE MTPOIIECCHl B OPraHU3Me PacTeHUs Ha
MOJIEKYJISIDHOM, KJIETOYHOM M OPraHU3MEHHOM YpPOBHSX; 2) IPOAHAIU3UPOBATh CUCTEMBI
perynsun (pU3H0IOTHYECKHUX MPOILIECCOB Y PACTEHUH M MX B3aUMOCBS3H Ha Pa3HBIX YPOBHSX; 3)
U3Y4YUTh MEXaHU3Mbl YCTOMUMBOCTH U aJlaliTalliM PACTUTEIbHBIX OPraHU3MOB K BO3JIEHCTBUIO
HEOIaronpusATHBIX (PaKTOPOB CPEIBI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Kypc Bxomur B Habop 00s3aTenbHBIX TUCHMIUIMH BapuaTuBHOW yactu Onoka Bbl. Kype
OCHOBBIBAE€TCSI Ha 3HAHUAX, IOJYYEHHBbIX Ha mnpeaMerax «boranukay, «OOmas Ouosorusy»,
«uronorus u rucrosnorus», «bnoxumus n monexkymnspaas 6uonorus». Heobxonumo ycBoeHnue
MaTepuajgoB IO AaHATOMHM pacTeHUH, MOPQOJOruu U (PU3HOJIOTMM KIETKH, MOJEKYISIPHON
ouonorun. Kypc Ttakxke mnepecekaercst ¢ npeameramu «buosnepretnka» u «buoreoxumus»
(M3ydaroTcsi MapajuIeNibHO). 3HAHUS, TOJIydaeMble B XOJI€ M3YUEHHUs Kypca, HCIOJb3YIOTCS B
npeameTax «BBeneHue B OuotexHosioruioy, « Teopus sBomonuny, «buoduznukay.

3. KOMIIETEHHUMN OBYYAIOUIEI'OCsl, ®OPMUPYEMBIE B PE3VYJIbTATE
OCBOEHMS JNCIIUITJIMHBI

B mporiecce OcBOGHMS JaHHOW JHCIUMIUIMHBI CTYJACHT (OPMHUpPYET W JEMOHCTPHPYET
CIIEAYIOITHE OOIEKYIBTYPHBIE U TPO(ECCHOHATEHBIC KOMIICTECHITHH:

3HaTh:

- (OIIK-5) mpuHIMUIBI KIETOYHON OpraHU3allii OMOJIOTHYECKUX O00BEKTOB, OHO(HU3HUECKHE U
OMOXMMHYECKHE OCHOBbl MEMOpPaHHBIX IMPOILIECCOB U  MOJIEKYJISPHBIX  MEXaHU3MOB
KU3ZHEJESATEIbHOCTH;

Ymers:

- (OIIK-5) mpuMeHATh 3HAHUE MPHUHIIUIIOB KIETOYHOW OpraHu3aud OHOJOTHYECKUX 00BEKTOB,
Onopu3nuecknx W OMOXMMHUYECKUX OCHOB, MEMOpAaHHBIX TPOIECCOB U MOJEKYISIPHBIX
MEXaHU3MOB JKHU3HEIEeATEIbHOCTH;

- (OIIK-6) nmpuMeHSTh COBPEMEHHBIC IKCIIEPUMEHTAIBHBIC METObI PA0OThI ¢ OHOJIOTHICCKUMHE
o0ObeKTaMU B TMOJEBBIX U Ja0OPAaTOPHBIX YCIOBUAX, HAaBBIKM pPabOTBI C COBPEMEHHOI
arnmaparypoii;

- (IIK-1) skcrutyaTHpOBaTh COBPEMEHHYIO ammaparypy u OOOpyJAOBaHHWE JUIS BBIOJTHEHHS
Hay4YHO-MCCIIEI0BATEIbCKUX MOJIEBBIX U JIA0OPATOPHBIX OUOJIOTHUECKUX padoT;

Baanern:

- (OIIK-5) crmocoOHOCTPIO TPUMEHATh 3HAHWE TPHHIUIIOB KICTOYHOH  OpraHu3alu
OMOJIOTHYECKHX OOBEKTOB, OMOPU3NUECKHX U OMOXMMHUYECKUX OCHOB, MEMOPAHHBIX MPOIIECCOB U
MOJIEKYJISIPHBIX MEXaHU3MOB JKU3HEIEATEIbHOCTH;

- (OIIK-6) crocoOHOCTBIO MPHUMEHSTH COBPEMEHHBIC AKCIIEPUMEHTAIBHBIE METOMAbI PabOThI C
OMOJIOTMYECKUMH OOBEKTaMHU B TIOJNIEBBIX W JIA0OPATOPHBIX YCIOBUSAX, HABBIKM pabOTBl C
COBPEMEHHO ammaparypoi;

- (IIK-1) cmocoOHOCThIO IKCIUTyaTHPOBaTh COBPEMEHHYIO ammapaTypy M 00OpyJdOBaHHE IS
BBITIOJIHEHUS] HAYYHO-UCCIIEIOBATENLCKUX MOJIEBBIX U J1a00PaTOPHBIX OMOIOTHYECKUX PadoT.

4, CTPYKTYPA U COJEPXAHUE JTUCIHUILJIAHBbI (MOAYJISI) «®U3NOJIOT U
PACTEHUM»:

OO1mas TpyI0eMKOCTh JUCIUIUIMHBI COCTaBIseT 3 3aueTHble eAnHuIbl, 108 acos.



Bunbr yueOHO# paboThl, BKITIOUast
Q
CaMOCTOATEIBHYI0 paboTy " g
CTYZICHTOB = = -
U TPYAOEMKOCTH (B Yacax) g g E
22 |8 E
= X < Q
© 3 8 -0
< S 2 2D E
= g, 2~ g 8=73
3 = = - = EX| >8xm 3
el 9 = =) 4 22| 8392 &
I = = ) = Jas] s 5 5 R F s
Ne Pazzen (Tema) 8| 8 = S |8 S 55| 23538
/m JIACITUTLTAHBI z2 | = s S| 8 FES|ESE =
Slsl:| 2| |3 SR
SISl S| 2 E|l Q| E 22808
o | g (> = = &, ~ v 3 o3 3 8
T|le| 8] §|E&|© | E |8 83 &>
= 2 g 3 “ | O B g = g
AR : |z s
i ) ) =
< ts! z g = a,
=% ] § = — 9]
= S & z &
o g,
S
S
1 XUMHUYECKOe CTPOCHUE U PU3HOJIOTHUS 5 1 1 10 1/50%
pacTUTEIBLHOMN KJIETKU
2 DoToCHHTE3 5 1 1 15 1/50%
3 JIpIxaHnue pacTeHuit 5 1 10
4 BonHbIi peXXUM pacTeHH 5 1 11 1/100%
5 MuHepasibHOE IMTaHKUE PacTeHHU 5 1 5 1/100%
6 PocT 1 pa3BUTHE pACTCHUI 5 1 1 10
5 1 10 Ok3ameH
7 Du3noI0rusl yCTOMYUBOCTH pacTEHUI
Bceero: 4 - 6 - |71 - 4/40% | Ox3ameH
27 4ac.

4.1. TeopeTniecKkuii Kypc

BBenenune. ®u3Mo0JIOTUSI pACTHUTEJBHOM KJeTKH. CTpykTypHas W (yHKIHMOHAIbHAs OpTaHM3aIlus
pacTUTENbHON KIeTKH. XWMHUYECKHH COCTaB NUTOIIA3MBI M €e OpraHeil. AMHHOKHCIOTH. bemkn mux
cocTtaB, CTpykTypa u ¢yHkumn. dPepMeHTH WX Omomormueckas ponb, kKinaccudukanws. HykienHoBBIS
kucnoTel. Jlunuael. YrneBonel. Boma, dmsnyeckue cBOHCTBa, CTPyKTypa. MuHepajdbHBIE BEIIECTBA H
WOHHBIN cocTaB KieTkd. CTpykTypa W (GyHKIHM nHTOIIa3Mbl. Kierounsle MeMOpaHbl U BX (PYHKIIWH.
[ImasmaTrueckne MeMOpaHBI: IIIa3MajieMMa, TOHOILIACT. OHAOIUIazMaTudeckas ceTh. CBoiicTBa
cnenndudecknx MeMmOpaHHBIX cucteM. CTpykTypa W (YHKOIHH KIETOYHOTO Sfpa, XJIOPOILIACTOB,
MUTOXOHAPHUH, prudocoM, anmapaTa [ oib1Ku, BaKyosH, TH30COMBI, MUKPOTPYOOUKH.

®otocunTe3. Obmas xapakrepucTtika (orocuHTesa. JIMCT kak oprad ¢oTocuHTEe3a. XIOPOIIACTHI, UX
COCTaB, CTPYKTYpa, CBOHCTBA U (yHKIHH. DU3NKO-XUMUYECKast CYIIHOCTh (DOTOCHHTE3a, er0 3HAUCHUE B
o0mIell DJHEpreTHKe pacTUTENFHOTO OpraHm3Ma. [JaBHBIE JTambl pPa3BUTHS TPEACTABICHUNW O
¢orocurTeze.  MIHTEHCHMBHOCTH  (POTOCHHTE3a, METOABI €€  ONPENeNeHHUS UM BBIPAKEHUS.
®orocunTeTHyeckas enuHUNAa. CTpyKTypa U (GYHKIUNA PEAKIUOHHOTO meHTpa. CTpykTypa u HyHKIHH
JNeKTpoTpaHcopTHOH Tenn  (orocuHTe3a. CBeroBas (daza ¢orocuHTe3a. DOTOCHHTETHYECKOE
tdbochopunmupoBanme. XapakTepucTHKa OCHOBHBIX THNOB QoTtodocopmmmpoBanns. MexaHU3M
(orocurTeTHYEcKOro (ocdopenupoBanuss. doropenykums. Boga kak OCHOBHOW TOHOp BOJOpOJa B
peakmusix BoccraHoBleHuss CO,. TemuoBas ¢daza ¢dorocurTesa. Merabonmu3m yriaepona mpu
tdhorocunTesze. DoToBIXaHNE U €T0 YHEpreTndecKkas posb. CucreMsl perymsanuu GorocuaTesa. Perymsius
(dhotocuHTE3a Ha ypoBHE (hoTOCHHTETHYEeCKOro anmnaparta. @otocuHTe3 1 0OMEH BEIECTB B PACTUTENHHON
KIIeTKe. bHOoCWHTEe3 aMWHOKHCIOT, OENKOB, IJWMUAOB, (PUTOrOPMOHOB, MONUCAXapuIOB. Perymamnus
(oTocHHTE3a Ha YpOBHE OpraHa W LENOro pacTeHHs. 3aBUCUMOCTh MHTEHCHBHOCTH (POTOCHHTE3A
pacTeHui OT OCBEIIEHHOCTH M CHEKTPAIBHOTO COCTaBa CBeTa. BusHUE APYrUX BHENTHUX M BHYTPEHHUX
(akTOpOB Ha MHTEHCHBHOCTH (oTocuHTe3a. KommneHcanuoHHble TOUYKH. B3ammoneiictBue ¢(akropos.




dorocuHTe3 Kak OCHOBa MPOAYKTHUBHOCTU C.-X. pacTeHHid. MHTeHCHBHOCTh (DOTOCHHTE3a W oOuias
Ouonoruyeckasi MpOAyKTHBHOCTh PACTHTENFHBIX OPraHHU3MOB.

Poct u pa3Butne pactenuii. [lonsarue 06 oHTOreHe3e, pocTe U pa3BUTHE pacTeHUil. BzanMocBs3b pocTa
U pa3BuTus. BHyTpeHHWe W BHemHHe (AKTOpPHl pocTa W pa3BUTUsA. Dusnonorus W OHOXUMHA
MpopacTaHus ceMsH. JlpIxaHue, mpeBpalleHys U NepeBuxKeHNe BemecTB. JIokanusanus pocta y BbICIINX
pactennii. OCOOGHHOCTH poOCTa OpPraHOB pacTeHUs. 3akoH OoJNbIIOro mepuona pocta. MeToasl
W3MEpPEHHsT CKOPOCTH pocTa. 3aBHCUMOCTH POCTa OT BHYTPEHHHX (DaKTOPOB. 3aBHCHMOCTH pOCTa OT
BHEIIHUX (hakTopoB. CyTOYHAS M CE30HHAS MEPUOIUIHOCTh POCTA KaK CJICICTBUE COBOKYITHOTO JCHCTBHS
BHYTPEHHHX M BHEIIHUX (akTopoB. [lepexon pacTeHni 1 UX OTAENBHBIX OPTaHOB B COCTOSIHUE MTOKOS KaK
MpHUCIIOCOONICHNE /sl TEePEeKUBaHUS HEONaronpusTHBIX YCIOBHH. Buabl MOKOs: MpeaBapuTeNbHBIM,
IyOOKuH, BBIHYX)ACHHBIM. COCTOSIHHE KJIETOK M TKaHEeW B MEpPHOJ| MOKOS. DU3NOIOTHYeCKHEe OCHOBBI
MOKOSl JPEBECHBIX PACTCHHI, MHOIOJETHUX TpaB, O3UMBIX KYJIBTYp, CEMSH, KIyOHEW, JIYKOBHII,
kopHeBuIl. CriocoObl HapyLIEHHs] U MPOMJICHUS MOKos. POCTOBBIE M TypropHble NBHKEHHS OPraHOB
pactenuii. Kpyroseie ABmkeHus (HyTallu) BepXyIleK pacTymux (pacteHuil) opranoB. Hactuu, ux BUIbI.
Tponusm u ux Bunsl. Ponp aykcunoB u AT®. 3HaueHue TponusmMoB B pacTeHHeBojcTBe. llomspHocTh
KJIEeTOK, TKaHeil, OpraHoB M pacTeHHUs. 3HA4YeHHE TMOJMSAPHOCTH TP YKOPEHEHUH UEPEHKOB.
Xupypruyeckue U XUMHUYECKHE CIOCOOBI YIPaBIEHUS POCTOM pacTeHUil. DH3HONOrHYeCKHe OCHOBBI
MPUMEHEHHS] CHHTETHUECKUX PEryISTOPOB pOCTa JUIsl YKOPEHEHHs YepEHKOB, JedOoNHalnuy, yIyqIleHus
3aBA3bIBAaHUA U pOCTA IIJIOAOB, PCTYJIHMPOBAHUA ITOKOS. Tunel oHTOrEHE3a paCTeHHﬁZ MOHOKapInu4YeCKue
OJHOJICTHUEC, O3UMBIC, JBYJICTHUC U MHOI'OJICTHHUEC U MOJUKAPIINYCCKUE MHOI'OJICTHHUC. BereratuBHBIN U
FeHepaTHBHLIﬁ MEPUOAbI pa3BUTHA. HpI/ICHOCOGHHCMOCTB TCHCPATUBHOI'O pPa3BUTHA K CE30HHBIM
U3MCHCHUAM CpPEIbI. I'enernueckas InmporpaMma pasBuUTHA KW €€ pecajiM3alua B 3aBUCUMOCTH OT
BHYTPEHHHX WM BHENMIHUX yCIOBUH. COBpeMEHHBIE MPEACTABICHHUS O PETYISATOPHON CHCTEME PaCTEHHS.
Peaxmuu pacteHnit Ha cOOTHONIEHHE JUTUHBI JIHS U HOuH ((oTroreproisl). [IprcnocoburensHoe 3HaueHne
¢dorornepuogusma. duroxpoMHas cuctema u (hororneproansM. Peaknus pacTeHWl Ha MEPUOTUYECKYIO
CMEHY TIOBBIIIEHHBIX U MOHIKEHHBIX TeEMIepaTyp (TepMOnepruoan3M). Y CKOpeHNEe pa3BUTHS OHOJIETHUX
O3UMBIX, ABYJICTHUX W MHOI'OJIETHUX paCTeHI/Iﬁ npu MnmpeaABapuTCILHOM BOSJIﬁﬁCTBI/H/I HAa HHUX HU3KHUX
MOJIOKUTENIBbHBIX TeMIlepaTyp (sApoBuzanus). OPU3H0IOrus [IBETEHU U OIJIOA0TBOpeHUs. BereraTusHoe
Pa3MHOXEHHE PACTEHUH, €r0 OTIIMYUE U CXOICTBO C CEMEHHBIM pa3MHOKEHHEM. PU3NOIIOTUS CTapeHUS
pacTeHUi. YTpaBICHHE TEHEPATHBHBIM pAa3BUTHEM W CTAPEHHEM pPACTEHUN ITyTEM pEryInpOBaHUS
CBETOBOT'0, TEMIIEPATYPHOr'O U BOJHOI'O PEKUMOB M MHHEPAIbHOTO ITUTAHHUS.

Du3N0JI0THsl YCTOHYHBOCTH pacTeHnii. [Iprcoco0IeHHOCTE OHTOTeHEe3a pacTEHUN K YCIIOBUSAM CPEIbl
KaK pe3ylbTaT MX JBOIIOMHOHHOIO Pa3BUTUS (M3MEHYMBOCTH, HACIEACTBEHHOCTH, 0TOOpA). 3aIlUTHO-
IPUIOCOOUTENPHBIE  PEAKIMH PAaCTEHHs IPOTUB MOBPESKIAIONIMX  BO3AeHCTBHHA. Bo3MOXHOCTH
MIPUCIIOCOONIEHNSI pPACTeHWd K HEONaronmpusATHBIM YCIOBHSIM Cpeibl  (3aKalMBaHWE PACTEHHN).
XomomoycTolunBoCcTh  pacTeHmii.  CrmocoObl  TIOBBIMIEHWS — XOJIOOYCTOMYMBOCTH  PAacTEHH.
Mopo30yCTOHYHBOCTh pacTeHUH. Y CIOBUS W NMPUYHUHBI BEIMEp3aHUs pacTeHui. CrocoObl MOBBIIIEHUS
MOpO30YCTOHYHMBOCTH. 3aKaJMBaHWE PACTEHHH, ero (pa3pl. 3MMOCTOMKOCTh KaK YCTOHYHBOCTh KO BCEMY
KOMIIJIEKCY HeONaronpusaTHbIX (akTOpOB IEPEe3NMOBKH. BrilipeBaHue, BBIMOKaHHUE, THOEIb IO JICASHON
KOpDKOM, BBIIMPaHUE, IOBPEXKIEHHE OT 3MMHEH 3acyxu. BiusHue Ha pacreHne H30BITKA BIATH.
[lonmeranne pacteHuit u ero npuuuHbl. CrocoObl TpeaynpexaeHus moneranus. YKapoycToHdnBOCTb
pacTeHui. CrocoObl  TIOBBHIIEHUS  KapOYCTOWYMBOCTH. 3acyXOyCTOMYMBOCTh  PacTEHUH.
Ou3noIOrMUecKue OCOOSHHOCTH 3aCyXOYCTOWYHBOCTH pAcTeHHWH CelnbcKoro xossiicra. llytu
MOBBIIIEHUSI 3aCYyXOYCTOMYMBOCTH KYyJIBTYpPHBIX pacTeHUuH. DPHU3NOIOTMYECKHE OCHOBBI OpOIICHUS.
ConeycToMunBOCTh pacTeHU. BO3MOXHOCTHM €ro MOBBILIECHUA. YCTOMYMBOCTh PACTEHUH MPOTUB
BpPEOHBIX Tra3000pa3HbIX BBIACICHUNA NPOMBIIIICHHOCTH M TpaHcnopra. DHU3HONOrHYeCKue OCHOBBI
MIPUMEHEHUS TepOnIINIO0B.

4.2 JlabopaTopHbIe paGoThI
JlaGoparopHble 3aHATHS IpeJHAa3HAYCHBI 1Sl (POPMUPOBAHUS MPAKTUIECKUX 3HAHUH Y HABBIKOB.
TIpumepnas memamura 1abopamopHwix pabom:
1. 3y4yenue CBOMCTB KJICTOUHBIX MEMOpPAH M IIMTOILIA3MBI.
2. OcMoTH4ecKoe AaBlieHNE, MII1a3MONN3, ACTUIa3MOIU3 PACTUTEIbHON KIIETKH.
3. Uzyuenue npomecca poTOCHHTE3A.
4. TlormnomeHnue BOJbl paCTEHUSIMH U TPaHCITHPALIUSL.
5. Onpenenenrie ”HTEHCUBHOCTH JIBIXaHUS.
6. M3yueHue pocTOBBIX MPOLIECCOB Y PACTEHUH MO BIMSIHUEM BHEIIHUX U BHYTPEHHUX (PaKTOPOB.



7.BnusHUE BBICOKMX M HU3KMX TEMIIEpPaTyp Ha (U3UOJOTHYECKUE NPOIECCHl U COCTOSIHHE
pacTeHuil.
8. OueHka coneycTOHYNBOCTH PACTEHHH.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH, ucnons3yeMbie Tpy pean3aliil coaep:KaHusl yaeOHOM
aucuuIumHel «Pusnonorus pacreHuit». B coorBerctBum ¢ tpedoBanusmu @I'OC BO mo nanpaieHuio
MOJITOTOBKKM peanu3alsl KOMIIETEHTCTHOIO MOJIXO0Ja B paMKaX AUCHUIUIMHBI MpeaycMaTpUBaeTcs
UCIIOJIb30BaHKE B y4eOHOM IIpOIIecce CIeIYIOIUX 00pa30BaTENbHbIX TEXHOIOTUIL:
v TexHonorus (HOPMHUPOBAHUsS MPUEMOB y4eOHOW pabOThl — YCBOGHHE M BOCIIPOU3BEIECHUE
CTyZIGHTaMU TOTOBOM y4eOHOW WH(OpPMAalK C WCIOIB30BAHHWEM CPEICTB HATIISAHOCTH (CXeM,
TaOJIHII, aITOPUTM BBITOJTHEHUS IPAKTUYECKUX PAOOT, KapT, MyJIbTUMEANHHBIX YUeOHUKOB U T.1.)
Texuonmorust U PepeHIUPOBAHHOTO 00YIEHHSL.
TexHoIorus KOJJIEKTHBHOTO B3aUMOOOYYEHUSI.
TexHOMIOTHs MOAYJIBHOTO O0yYEHHUS
Texnonorust popMupoBanHust y4eOHOH eI TENEHOCTH
TexHOIOTHs «KPUTHYECKOT'O MBIIIIEHUS.
HNudopmanmonHo-kommyHuKanponnsie Texaonoruu (MKT).

AN NI N NN

6. OLIEHOUYHBIE CPEJCTBA JJisl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEKYTOUYHOI ATTECTALIMM IO UTOT'AM OCBOEHUSI TUCHUILIMHBI U
YYEBHO-METOJAUYECKOE OBECHEYEHUE CAMOCTOSITEJILHOI PABOTHI
CTYJIEHTOB

Tekymuii KOHTPOJIL MPEACTABIIAET COOOW MPOBEPKY YCBOEHHS Y4eOHOro Mmarepualia, pPeryispHo
OCYIIIECTBIISIEMYIO Ha MPOTsDKeHHH cemecTpa. OH TIO3BOJIAET IMPOBOIUTH IOCTOSHHBIM MOHUTOPUHT
KadecTBa OOydYEHHsI U BBISABISATH CTElEHb YCBOSHMS 3HAHWH CTyJleHTaMu. B maHHOM cityuyae, coyeTaHue
YCTHOH (hOpMBI KOHTPOJIs, TECTOBOM (hopMbI U pedepaTUBHOI 1M03BOJIsAET 00JIee MOITHO OLEHUTh Ka4eCTBO
MTOJITOTOBKH CTY/IEHTOB U CTENEHb ()OPMUPOBAHUS HEOOXOAMMBIX KOMIIETEHIIHH.

Texkymuil KOHTPOJIb 3HAHUN CTYAEHTOB IO IUCUUIUIMHE MPOBOAUTCS B COOTBETCTBUU C BOINPOCAMH
OT/IENBHBIX TeM, KOHTPOIHPYEMBIX B (hOpME TECTOB U KOHTPOJIBLHOU paboThl. ITO SBISIETCS MIPOCTEHIIEH
(hopMoii KOHTpOIISI, HATIPABICHHON Ha MPOBEPKY BJIAJECHUS TEPMUHOJOTMYECKHM amnmapaToM, a TaKkke
KOHKPETHBIMH 3HAHHUSIMH B 00JIACTH M3y4aeMOM JAUCITUTUIAHBL.

Bonpocs! k 3k3aMeHy 10 AUCHMILIHHE «PH3H0JIOTHS pacTeHHii»:
buonornueckne MmeMOpaHbl 1 MX (YHKITHH.

Perynsus aktuBHOCTH (hepMEHTOB

Murpanus 3Hepruu 1 TPAHCIIOPT 3JIEKTPOHOB NPH (PoTocuHTE3E.
Perenepanus y pacteHui.

CeeroBas cranus GpoToCHHTE3A.

PacturenpHas KieTKa Kak OCMOTHYECKAs! CHCTEMA.

IIurmMenTs! y1acTU.

3HayeHNnEe MUKPO3JIEMEHTOB TSl )KU3HEACATEIbHOCTH PACTEHUH.
Opra"nu3MeHHbI YpOBEHb UHTErPALIMU Y PACTEHUI.

0. 3naueHue xemne3a, KPEMHUS, ATTFOMUHUS VIS )KU3HEACSITEIbHOCTH PACTCHUH.
1. ®orodocthopunmpoBanue.

12. Dnexrpodusnonornueckas peryisius y paCTeHAN.

13. 'opMoHanbHAs CHCTEMA PETYISAIUN Y PACTSHHIA.

14. Kanpuwuii B )KMU3HH PacTEHUH.

15. buonoruveckre MeMOpaHbl U UX PYHKIIHU.

16. Penykiust HUTpaTa.

17. TlenTo3odochaTHBINA TyTh OKUCICHUS TIIFOKO3EI.

18. duxcanust MONEKYISIPHOTO a30Ta.

19. I'mnokcyIIaTHBIA 1TUKIL.

20. I'mukomnus.

21. [ukn mu — u TpUKapOOHOBBIX KUCIOT (ki Kpebcea).

22. PactuTenbHas KIEeTKa KaK OCMOTHYECKasl CHCTEMa.

23. BojHbI1 00MEH pacTUTENBHBIX KIETOK.
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24, dazpl OHTOreHEe3a PACTUTEILHON KIIETKH.

25. MexaHu3MBbI 3aIUThl U YCTOMYUBOCTH Yy PACTCHUM.

26. C,—1yTh OoTOCHHTE3A.

27. TypropHbie 00paTHMBbIE ABUKECHUSI.

28. OyHKUNOHUPOBAHKE CIICIIMATIM3UPOBAHHBIX CEKPETOPHBIX CTPYKTYP Y PaCTeHHUH.
29. dwusuonorus crpecca.

30. KcuneMHBbI# TpaHCTIOPT.

31. JlokoMOTOpPHBI cOcO0 TBUKEHHS Y KT'YTUKOBBIX.

32. JlpixatenpHas 3J€KTPOTPAHCIIOPTHAS el U OKHCIUTENbHOE (oChOPHITUPOBAHHE.
33. BHYTpPHUKIICTOUHBIC JTBUKCHUS.

34. CnocoObl BBIACTECHUS BEIIECTB Y PACTEHHIA.

35. MHayKuus monsipusaiuy y pacTeHn .

36. OyHKINOHUPOBAHKE CIICIIMATIM3NPOBAHHBIX CEKPETOPHBIX CTPYKTYP Y PACTEHUH.
37. Teopus «3ddexTa MmonoKeHUs.

38. IIpsiMoe OKHUCIIeHHE caxapoB.

39. Teopus «3dexra MmonoKeHUs.

40. Cucrembl peryisiiuy 1 HHTErPalu y PacTeHUH.

41. IlonoBoe pa3MHOXKEHHE IIBETKOBBIX PACTCHUH.

42. MemOpaHHas peryJsiys y pacTeHHuH.

43. Naunmanus uBeTeHus..

44, 3nexTpodu3n0IOTHIECKAs PETYIISIIHS y PACTCHHM.

45. JlerepMuHAIUS OIS y PACTESHUH.

46. I'nukonms.

47. MexaHU3MBI TIepEeIBIKEHUS BOBI TT0 PACTEHUIO.

48. T'opMoHaNIbHAS CUCTEMA PETYIISIIIAN Y PACTECHHIA.

49. BepXyIIe4HbId pPoCT.

50. ®oTocHHTE3 10 TUITY TOJICTIHKOBBIX (CYKKYJICHTOB).

51. Mexanusmsl MopdoreHesa.

52. ®a3bl OHTOreHe3a PaCTUTEABLHON KICTKH.

53. MexaHu3MbI 3aIIUThI U YCTOMYHUBOCTH Y PACTCHHUH.

CamocTosiTeIbHAsA padoTa CTY1eHTOB

CryneHTaM pEKOMEHIYeTCsl C CaMoro Hadajga OCBOCHHS JAHHOTO Kypca paboTaTh C JHTEpaTypod u
IpeularaéMbIMU 33/IaHUAMH B ()OpME MOATOTOBKM K OYEPEAHOMY ayAWTOpHOMY 3aHATHIO. [Ipm sTOM
aKTyaJM3UPYIOTCSl MMEIOIIMecs 3HAaHUS, a Takke cosfaercs 0a3a Ui yCBOGHHMsS HOBOTO MaTepHaa,
BO3HUKAIOT BOINPOCHI, OTBETHl Ha KOTOpBIE CTYAEHT IoiydaeT B ayauTopuu. IIpm ocBoeHmm Kypca
CTYIEHT MOXET TIOJIb30BaThcsi OWONMMOTEKOH By3a, KOTOpas B TIIONHOW Mepe oOecredeHa
COOTBETCTBYIONIEH JIUTEPATYPOH. 3HAYUTEIBHYIO IIOMOIIb B TIOATOTOBKE K OYEPETHOMY 3aHATHIO MOXKET
OKa3aTh MMEIOIIMICA KOHCHEeKT JeKmuid. OH JKe MOXKET HCHONB30BaThCI M IS 3aKPEIUICHHS
MOY4eHHOT0 B ayANTOPUH MaTepHraa.

Bomnpocsl /151 KOHTPOJISI BHINOJHEHHS] CAMOCTOSITEILHOM padoThl CTy1€HTOB
Tema: Xumuueckoe cmpoenue u hu3uon02us pacmumenbHol KiemKu
XUMUYECKAN COCTaB U CTPOSHHE KIIETOYHBIX CTeHOK. KakoBEI X cBOCTBA U (pyHKITUH?
Uto Ha3bIBaIOT CBOOOIHBIM IMPOCTPAHCTBOM U B UY€M 3aKJIFOUAETCsl OMOJIOrHyecKas poiib ero?
Uro Takoe mIa3MoaecMbl U KaKOBBI HX (PYHKIIHN?
Uro Takoe amomiact, CUMIUIAcT U 3HAomIacT? Kakyio poiib OHH BBINOJHSIOT B PETyJSILMU
6I/IOXI/IMI/I‘I€CKI/IX MIPOLIECCOB B PACTUTEIHLHOM OpraHu3mMe?
[Touemy MeMOpaHy Ha3bIBAIOT YHUBEPCAIILHON CTPYKTYPHON €IMHHIICH KIETKH?
OOBsicHUTE — TOYEMY KJIETKY Ha3bIBalOT OTKPHITOW TEPMOANHAMHUYECKON CUCTEMON ?
Kakyto posib B pacTUTENbHBIX KJIETKaX BBIIOIHSIOT BaKyOIHu?
Kak o0pasyroTcs XJI0pomiacTsl 1 KaKoBa UX POJib B KIIETKe?
Kakumu cBoiicTBamMu )KUBOW MaTepru 00IagaeT Kierka?
10. Kaxue ocHOBHBIE CITOCOOBI PErYJISLUN BHYTPHKIETOUHBIX NpoleccoB Bam n3BecTHbI?
Tema: @omocunmes
1. Yro takoe ¢porocunTe3? U B uem ero kocMuueckas U IiaHeTapHas poib?
2. llepeuncnuTbh OCHOBHBIE 3TAMbl (POPMUPOBAHUSI IPEACTABICHUH 0 TpUpoe POTOCHHTE3a.
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3. HasBaTtp ¢oTocHHTETHUYECKHE MHUIMEHTBl pAcTEHHiH, KakoBa HMX poinb? B yeMm 3akirouaercs
SIBIICHE XPOMAaTUYECKON aanTalinu?
4. Ha yem ocHOBaHO AeeHue mporecca GOTOCHHTE3a Ha CBETOBYIO M TEMHOBYIO (ha3bl?
5. CocraBbTe cxemy npeoOpa3oBaHus SHEPTUHU B mporecce POToCHHTE3A.
6. Hats olpezencHue (OTOCHHTETHYECKOTO ¢dochopunupoBanusi. Kakue BUJIBI
dhorodochopunpoBanus Bam nzBectHbI?
7. HaszBaTb OCHOBHBIC IPOAYKTHI CBETOBOH (ha3bl (OTOCHHTE3A.
8. Uro takoe TeMHOBas (aza GorocuHTe3a? Kak cBs3aHbI cBeTOBast U TeMHOBas (ha3bl?
9. Kakue nytu accummisinnu CO, B pacTeHusix Bam n3BecTHbI?
10. B uwem cxoactBo ®  paznuume  QepMeHTOB  puOynozomudochaTkapOOKCHIa3bl U
(dhochoenonmupypaTkapOOKcHIazbI?
11. Ha3Bath OCHOBHO! (hepMEHT, pEryIUPYIOIIHN TEMHOBYIO (ha3y (pOTOCHHTE3A.
12. Yro Takoe okonorus QorocuHTe3a? Kakoii M3 OIKOJOrMYECKHX (DAKTOPOB  SIBJISCTCS
OIpEIENSIOIINM JUTA Tiporiecca (oTocuHTe3a?
13. B 30Hax ¢ ymepeHHBbIM KiuMaToM KoHmeHTparus CO, B aTMocdepe MeHseTcs Ha MPOTSHKEHUH
rojia MUKIMYECKUM 00pa3oM: 3UMOii oHa ObIBaeT npumMepHo Ha 1,5% Brimie, yeM neroM. OOBSICHUTD
3TO SIBJICHHE.
14. Tlouemy TOIJIOMAIONIAM THTMEHTOM TIpU (OTOCHHTE3€ CUUTAETCS XJIOPO(GHIUI, XOTA JIHCT
COJIEPXKHUT TAKXKE PSJI IPYTHX MUTMEHTOR, Horiomatomumx ceer? Kakosa (yHKIIMS 3TUX TUTMEHTOB?
15. V pactenuii, pacTymux Ha TMOYBaxX, B KOTOPHIX HE XBaTaeT OMpPENENEeHHBIX MHHEpaIbHbIX
BEIIECTB, ()OTOCHHTE3 YacTO 3aME/JIeH. YKa3aTh BEIECTBa, HEJIOCTATOK KOTOPHIX MOT Obl BBI3BATh
Takoi 3 PeKT.

Tema: /{eixanue pacmenuii
1. OxapaKTepI/I?;OBaTb 3HAa4YCHUE TIIpouecca MAbIXaHUA B IKHU3HCACATCIBHOCTH PACTUTCIBHOI'O
OpraHusma.
2. Kakue ocHOBHBIEC IYTH JIBIXaHUS pa3nuyaroT? B uem ux 3HaueHue?
3. CocraBuTh cxeMy npeoOpa3oBaHUs YHEPTHH B IIPOIIECCE a3POOHOI0 AbIXaHHUS.
4. B d9eM CXOICTBO W paszjinuue cyocTpaTHOro U GochopumupoBanmss MEMOPAHHOTO THITA KaK JIBYX
(hopm oxucauTeNnpHOTO (hochoprrpoBaHus?
5. IlepeuncnuTh B Kakue MeTabOINYECKHE ITyTH MOXKET BKIIOYATHCSI KOHEYHBIN MPOTYKT TITHKOIH3a
[1BK.
6. OxapakTepu3oBaTh KPaTKO MNIMOKCHIIATHBIN ITyTh JBIXaHUS.
7. Kak CBsI3aHO ABIXaHHE C A30THBIM OOMEHOM PacTeHH?
8. CocraBpTe cxeMy, HILUIIOCTPUPYIONIYIO IIEHTPaNbHYIO poilb [ukia Kpebca B KIETOYHOM
MeTabonn3me.
9. M3 xakoro mpoMeXyTOYHOTO MPOJYKTA IBIXaHHS 00Pa3ylOTCs JKUPHBIC KUCIIOTHI?

Tema: Boousiil pesicum pacmenuii
1. OObAcHUTH 3aBANaHNE JTUCTHEB B )KAPKHUH JETHUH JIEHb MPH JOCTATOYHOM KOJIMYECTBE BJIard B
MTOYBE M INKBHUIAIMIO BOTHOTO Ae(hUIINTa HOUBIO?
2. YV HEKOTOphIX KOMHATHBIX PACTEHHH HE3aJI0JIT0 Tepea JOXKIEM TOSBISIFOTCSA Kallld BOJABI Ha
KOHYHKaX JUCTheB. Kak 00BSICHUTH 3TO siBIEeHUE?
3. Oxapakrepu3yiTe MEXaHU3MBI MTOCTYIIJICHUS BOJBI B KIETKY
4. B dWem paznuune MEXAy aKTUBHBIM W TACCHBHBIM TOCTYIJICHMEM BOJBl B PACTHTEIBHBIN
opraHusm?
5. Tlouemy KieTKy Ha3bIBAIOT OCMOTHYECON CHCTEMOM?
6. Uro Takoe aKBaMOPUHBI U TE OHU JOKAJIU3YIOTCS?
7. Kaxue mporiecchl, IpOUCXOISIIAE B PACTUTENIFHOM OpPTaHHU3ME, BIUSIOT HA MOCTYIUICHHE BOJIBI B
pacrenus?
8. OT Kakux BHENTHNX U BHYTPEHHUX (DaKTOPOB 3aBUCUT HHTEHCHBHOCTH TPAHCITHPAIH?
9. UYro Takoe aHTUTPAaHCITUPAHTHI?
Tema: Munepanvroe numaHue pacmeHutl
Urto Takoe opraHoreHsl, MaKpo-, MUKPO- M YJIIBTPAMHUKPO3JIEMEHTHI?
PacckazaTh 0 TpaHCIIOPTE HOHOB B KIIETKY. B 4eM posib KJIETOYHBIX CTEHOK U MeMOpaH?
Kax mporcxoauT TpaHCIIOPT MOHOB I10 TKAHIM KOPHSI B PaIMAIbHOM HAIIPABIICHUH ?
B uem paznmumne KCHIIeMHOTO U (JIIO3MHOTO TpaHcIopTa?
BoccranoBnenue HHUTpaToB [0 aMMuaka B 3€JI€HOM BOIOPOCIM XJIOpela 3HAYUTENbHO
yCKOpsieTcs o[ BIUsSHIEM cBeTa. KakoB BOZMOXHBIN MEXaHU3M 3TOTO BIUSHUS?
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Tema: Pocm u pazgumue pacmeHutl.
1. B 4yeM 0CcOOCHHOCTH OHTOT'€HE3€ OAHOJETHUX, ABYJETHUX M MHOTOJETHUX pacTeHuil? 2. Kakoa
¢duznonornyeckas pojab GUTOropMoHOB. KpaTko oxapakrepusyiiTe MexaHU3MbI JeHCTBHSI TOPMOHOB.
2. llepeuncnute (ha3pl OHTOreHe3a pacTUTENbHOU KieTKH. bonee moapoOHO ocBerute ¢azy pocta
pactsbxkeHueM U a3y auddepeHnnanim.
B uem mposiBnsiercst nepuOANYHOCTh M1 PUTMUUYHOCT POCTa PACTEHUM?
KaxkoBo Ouonornyeckoe 3HaueHue GpoTornepuoan3mMa 1 SpoBU3aIIHY.
B uem 3aknrouaercst poib GUTOXPOMa U KPUTOXpoMa?
B yem 3axmouaercs pazianyure MexXAy TPOnu3MaMH U HacTUAMU?
HazoBute 1 oxapakTepu3syiTe Ga3bl OHTOreHE3a PaCTCHUI.
Kaxkue npotieccbl XxapakTepu3yroT cTapeHHe Ha KIETOYHOM YpOBHE?
Kaxkue tumel crapenus pactennii Bam uzBectusl? B ueM 3HaueHue crapeHus?
Tema: Yemotiuueocms pacmumenbHo2o op2aHu3ma
[lepeuncnute MeEXaHU3MBI CTpEcca pacTeHUi Ha KIIETOYHOM YPOBHE.
Uro Takoe MONKUIIO- ¥ TOMOMOTHIPHYECKHE PACTEHUS?
KakoBbl MexaHU3MBI 3aCyX0YCTOWYIHMBOCTH paCTEHUN?
Kax BTIII 3ammmaroT opraHu3Mbl OT BO3JICHCTBUS BBICOKUX TeMIlepaTyp?
Kakum 00pa3oM CyKKYJIEHTHI aJJallTUPYIOTCS K ITPOU3PACTAHHIO B apUAHOM KiiHMaTe?
HazoBuTe npuunHbI rHOENN pacTeHuid O JEHCTBHEM OTPUIATENBHBIX TEMIIEPATYP.
Kakwue pactenus HaszpiBaroT ranoduramu? [mukopuramu?
. Kakue xmerouHsle W MONEKyIApHBIE MEXaHMW3MBI AJaNTallill PacTeHWH K H30BITKY coieil B
cybcTpate CymecTByroT?
9. Yto Takoe pacTeHU-aKKyMYJISTOPbI, PACTCHUS-MHIUKATOPBI U PACTEHHS-OTPaXKaTenn?
10. Yro takoe pUTOXENATHHBI U KaK OHM 3aIUINAIOT PACTCHHSI OT U30bITKA COJICH B 1MOUYBE?
11. Xog KakWx TIPOIECCOB B pACTUTEIIBHOM OpraHW3ME HapyliaeTcs TOJ BO3ICHCTBHEM
MOHU3HUPYIOMIETO O0TyICHMUSI?
12. Kaxkwue cucremsl penapanuu JJHK Bam n3zBectHbi?
13. Kakwue u3 3arpssauTescii armocdepbl HauOoJee TOKCUYHBI /IS pacTeHUN?
14. Ot gero 3aBUCHUT ra30yCTOMYUBOCTh PACTCHUI?
15. Kakne KOHCTUTYTHBHBIE W HWHAYIHOENbHbIE MEXaHW3MBI 3allUTHl PACTEHHIl OT TaTOT€HOB
CYIIIECTBYIOT?
16. Yro Takoe pHUTOATIEKCHHBI M KaK 3aIlyCKAeTCs X CUHTE3?

©oN Ok~ Ww

Nk~ E

7. YYEBHO-METOJIMYECKOE W WH®OPMAIIMOHHOE OBECHEYEHUWE
MU CIHATIIMHBI (MOYJIS)

a) OcHosHnas rumepamypa:
1. BaxpomeeB 1.B. Meroanueckune yka3zaHus K JaOOpaTOpPHBIM paboTaM 1Mo (PM3HOJIOTUN pacTeHUit
st HanpasiieHus 050100.62 "[lemarormaeckoe oopazoranue” / M. B. Baxpomees, A. A. BaxpoMeeBa
; Bmagumupckuit TocynapcTBEeHHBIN YHHBEPCHTET MMEHU Ajekcannapa | 'puropeeBunua m Hukomas
I'puropreBnua CroneroBeix (Bnl'Y), Kadenpa G6oranmku, 30010THH U dKOIOTHA .— Bragumup :
BrnaguMupckuil rocyapCTBEHHBIM yHUBepcHUTET UMeHU Anekcanapa ['puropeeBnua u Hukonas
I'puropseBnua Cronerossix (Bnl'Y), 2013 .— 48 c.
http://e.lib.vlIsu.ru/bitstream/123456789/3227/1/01230.pdf
2. Baxpomees M.B. Meroaunueckue ykazaHus K 1a00paTOpHBIM paboTaM 1o (pU3NOIOTHH pacTeHUN
s HampaBnerus 050100.62 "Ilemarormueckoe oOpazoBanme" / W. B. Baxpomee, A. A.
Baxpomeesa; (Bal'Y), Kadenpa Ooranuku, 300moruu u sxonoru .— Bragumup: (Bal'Y), 2014, 54
C.

http://e.lib.vlsu.ru/bitstream/123456789/3446/1/01291.pdf
3. Ilpaktukym 1o (U3MONOrMM PAcTEHHH C OCHOBAaMH OHOJIOTMYECKOW xumuu [Oin. pecypc] /
[MankpatoBa E.M. - M. : KonocC, 2013, 175 c.: . - (YueOHUKHM U y4e0. mocoOust Ajsl CTyIeHTOB
BhICII. y4eO. 3aBenenuit). - ISBN 978-5-9532-0811-6.
http://www.studentlibrary.ru/book/ISBN9785953208116.html
4. O®usnonorus U OMOXUMUS CEIbCKOXO3SUCTBEHHBIX pacTeHMid [D1. pecypc] /H.H. Tperpskos,
E.N. Komkun, H.M. Makpymun u zp.; [log pea. H.H. Tperbsikosa. - 2-e uzn. - M.: KonocC, 2013, -



http://e.lib.vlsu.ru/bitstream/123456789/3227/1/01230.pdf
http://e.lib.vlsu.ru/bitstream/123456789/3446/1/01291.pdf
http://www.studentlibrary.ru/book/ISBN9785953208116.html

656 c.: ui. - (YueOHukH U yueO. mocoOust A4Sl CTYACHTOB BhICHIL yued. 3aBenenuit). - ISBN 5-9532-
0185-0.

http://www.studentlibrary.ru/book/ISBN5953201850.html

0) /lononnumenvnan tumepamypa:
1. Bbuoxumus pacrenwuii [On. pecype] / HoBukos H. H. - M. : KonocC, 2013, 679 c.: .- (YueOHuKH
1 y4eb. mocoOus AJis CTYACHTOB BhICHIL yueOl. 3aBencHuii). - ISBN 978-5-9532-0719-5.

http://www.studentlibrary.ru/book/ISBN9785953207195.html
2. YacrHas ¢puznonorus nonesbix KyasTyp [In. pecype] / Komkun E. U., lataynuna I'. T'., [psikoB
A. B. - M.: KonocC, 2013, 344 c.: un. (YueOHukH U y4eO. MOCOOMS IJi CTYACHTOB BBICII yueO.
3aBeneHuil). - ISBN 5-9532-0164-8.

http://www.studentlibrary.ru/book/ISBN5953201648.html

6) Ilepuoouueckue uzoanusn

Arpoxumus

BecTHHK 3a1UThI pacTeHUI

Bectauk MI'Y: Guonorus

Uzsectus PAH: cepusi Ouonorndeckas

DU3HONOrHs pacTeHUI

2) Humepnem-pecypcul

http://www.plantphysiol.org

http://www.pnas.org

http://www.bio-cat.ru

http://sci-lib.com

http://www.biotechnolog.ru

http://www.pnas.org

http://www.elibrary.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECINHEYEHHUE JUCHUINJIUHBI (MOAYJIS)

«PU3NO0JIOTUS PACTEHU»

) nporpamMmmuo-mMeroandeckue marepuaiabl (PI'OC |11+ mokoneHust u yaeOHBIH JIaH 110
Hamnpasieauio moaroroBku 06.03.01 «buomorusy);

) y4ueOHo-MeToAnYecKHe MaTepuasibl (YICOHUKH; METOAMYCCKUE ITOCOOUS; TECTHL. );

) ayauoBU3yaJbHbIe (TTPE3CHTAIINN)

OO6yuenue o qucIUIUINHE «@U3NO0JI0THST pACTEHHUID» OCYIIEeCTBIsETCS Ha 6ase:

Aymutopun  133/1 s mpoBemeHWs JeKIUH W J1a0OpaTOPHBIX 3aHSATHHA, OCHAIEHHOM
MepeHOCHBIM  MynbTHMeaua-ipoektopoM  HITACHI  CP-S240, »skpaHoM, TepeHOCHBIM
noyroykom ACER.

JlabopaTopHOe 00opymoBaHHUE AJIS IPOBEIASHUS JTA0OPATOPHBIX 3aHATHI: Mukpockon Mukmen —
1, Mukpockorn MC-20, Mukpockon MC -50, MUKpOCKON TPUHOKYISIPHBIA JTFOMHUHECI[CHTHBIN
Muxkpomen-3 JIFOM, Xomomuneauk Samsung, cymwibHeid mkad 1IC-80-01 CITY, tepmoctar
TC-1/80CITY, uentpudpyra CM-6M Sky Line, marauTHbie Memiajku, pH-merTp-HOHOMETp
Okcriept-001, Becsr maboparopasie SCL-150, kmmmatnueckas kamepa KK pocra pacrennii-250,
Jnst camocTosITeNbHONM padoThl UCTIONB3YIOTCSI KOMITHIOTEPHBIE Kiacchl Kadenpbl u OHOMMOTEKH ¢
JIOCTYIIOM K pecypcam MHTepHeTa.


http://www.studentlibrary.ru/book/ISBN5953201850.html
http://www.studentlibrary.ru/book/ISBN9785953207195.html
http://www.studentlibrary.ru/book/ISBN5953201648.html
http://www.plantphysiol.org/
http://www.pnas.org/
http://www.bio-cat.ru/
http://sci-lib.com/
http://www.biotechnolog.ru/
http://www.pnas.org/
http://www.msu.ru/

Iporpamma cocrasnena B coorsetcTBuu ¢ TpeGopanuamu ®IOC BO no Hanpasnenuto 06.03.01

«Buonorua», npopunb nogrorosku «O6wwasn Guonorusy.

PaGouyro  mporpammy cocraun:  Kumskos M.E., k6.1, goueut kad. Ouonoruu u

3KOJIOI‘HMW
{

Peuensent: aupexrop MAOVY JIIOC r. Baagumupa «TUML» Kysbmun A. 10, { /;{

INporpamma pacemoTpena 1 ogo6pena Ha 3acenanny Kadyeapbl GHOIOrHM U DKONOrUH

[TpoTokon Ne ZC) oT 2 f&é’ .20]_6"0,:1&

/3/a34 kaeapoit 61ONOrkK U SKONOrUK é% B Tpudonosa T.A.

PaGouas nporpamma paccmorpena u ogofpena Ha 3acefanud y4eGHO-METOLMUECKOH KOMHCCHM

Hanpagiaenus 06.03.01 «Buonorus»

2 /
[Tporokon Ne g/ oT < \g. ﬂ%’ 201 €ropa.
/1pe,qceua-renb KOMMCCHH //?, Tpudonosa T.A.
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JUCT IIEPEYTBEPKIEHUA
PABOYEHN NPOI'PAMMBbI JUCHUILTAHBI
«PU3HNO0JIOTI'UsA PACTEHUN

Paboyas nporpamma ogo6peHa Ha y4eOHBIH TO/T
[Ipotokoun 3aceqanust kadeapnl Ne oT roja
3aBenyromuii kadeapoit

Paboyas nporpamma o100peHa Ha y4eOHBIN TOJ
[Iporokoun 3aceqanust kadeapnl Ne oT roja
3aBenyrouuii kadenpoit

Pabouas mporpamma ooOpeHa Ha y4eOHBIN ToJ
ITpoTtokon 3acenanus kadenpst Ne oT roja
3aBenyrounii kadeapoit




