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1. Hexab n 3axaum y4eOHOM AU CHHUIIIMHBI

Heab u3ydyeHus: TUCHMIVIMHBI «DuU3MO0NOTHS W OMOXMMHS PACTCHHN» - H3ydeHHUE
00X 3aKOHOMEPHOCTEH U KOHKPETHBIX MEXaHU3MOB, JIEXKALUX B OCHOBE KH3HEAEATEIIbHOCTH
pacTeHuil.

3amauu THCHMILIMHBI:

1. u3yuuTh HU3UOIOTUIO PACTUTEIHHON KIETKH, CTPOCHHE PACTUTEIILHOTO OPraHU3Ma;

2. 3HATh (1)I/ISI/IOHOFI/I'-ICCKI/IC MMPpOLCCChI, MPOUCXOAAIINEC B PACTUTCIBHOM OPraHu3Me, HUX
3aKOHOMEPHOCTH;

3. HAy4yWTCsl CTaBUTh J1a0OPAaTOpPHBIE OMNBITHI W JIENaTh BBIBOJBI M3 IOJYYCHHOTO
MarepHania;

4. IpUMEHSTH NOJTyYEHHbIC 3HAHHUS Ha MPAKTHKE.

2. MecTo y4eOHON 1McHUILINHBI B cTpYKTYpe OOII

HucuuruimHa «®usnonoruss U OMOXMMMS pPAcTeHU» OTHOCHUTCS 0a30BOM wyacTu
00s13aTeNIbHBIM JUCHUILINHAM (eIepaIbHOIO roCy1apCTBEHHOIO 00pa30BaTeIbHOIO CTaHAapTa
BbICIIErO0 00Opa3oBaHusi 1O HampaBieHuto noarotoBku 35.03.05 «CanpoBoactBo». MHaekc
JUCLHUIUIMHEI 10 yueObHomy miany: b1.0.15

OcBoenne y4eOHOW TUCHHMILIMHBI «DU3MOIOTH U OMOXMMUS pacTeHUi» Oa3upyercss Ha
3HAaHUAX U YMEHMSX, IOJIYYEHHBIX CTYACHTAMHM IPU M3YYCHUM TaKUX AUCLMILIMH Kak:
«boranukay, «DPuznKa», «X IMHS

K 4nciy BXOAHBIX 3HAHWH, HABBIKOB M KOMIIETCHIMIH CTYyJEHTa, IPUCTYIAIOIIETO K
U3YYEHUIO JUCHUIUIMHBL «Dusuonorus M OWOXMMHS PACTEHHUI», JOIKHO OTHOCUTBHCS
Cleyrolee:

Huctunnuaa «Ou3nonorus 1 OMOXUMHST paCTeHUM ABJISIETCST 0a30i ISl MOCTIEAYIOIIETO
nu3ydeHusa guciuiuinH «OBoieBoactBo», «llnogoBoacTBo», «JlekOpaTUBHOE CaJOBOICTBOY,
«Arpoxumus», «Ceneknuss M CEMEHOBOJCTBO CaJ0OBbIX pacTeHUl», «JlekopaTuBHOE
PacTEeHUEBOICTBO» U T.1.

3. Komnerenuuu o0yuaiomerocsi, popMupyemMbie B pe3yJibTaTe OCBOEHHS Y4eOHOM
AUACHHUILIMHBI

[Tpouecc usyueHuss AUCUUIIMHBI «DU3HOIOTUS U OMOXMMUSL PACTEHUI» HaIpaBlIeH Ha
(dbopMHUpOBaHUE CIIEAYIOIINX KOMIETEHIIUH:

OIIK-1 — cnocobOeH pemaTh THUIOBbIE 3aJaddl NMPOGECCHOHATBHONU AESITEIbHOCTH Ha
OCHOBE 3HAaHUN OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKHUX U €CTECTBEHHBIX HAayK C NPUMEHEHHEM
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

K uncny BXOAHBIX 3HAHWH, HABBIKOB W KOMIIETCHIMH CTYyJE€HTa, NIPUCTYIAIOIIETO K
U3YYEHUIO JUCHUIUIMHBL «Dusnonorus u OUOXMMHSI pPACTEHUI», JTOJMKHO OTHOCHUTHCS

CJICAYIOIICC:

KO,Z[ 1 HAMUMCHOBAHHC

KO}I N HAMMCHOBAHUC MHAUKATOpAa JOCTHXKCHUSA KOMIICTCHIINN
KOMIICTCHII N

U 1 op1 - 3HACT OCOOGHHOCTH M MEXAaHHM3MBI OCHOBHBIX
(U3MONIOTMYECKUX  TPOLECCOB Yy  pacTEeHUM:  TpaHCHHUpAIUH,
(dhoToCHHTE3a, TBIXaHUS, BOJHOTO U MUHEPATHHOTO MUTAHUS, CHHTE3a U
MpEBpAIICHUST BEIIECTB B PACTCHUSAX; TMPUYMHBI MU  MEXaHH3M
OIIK-1 HapymeHn  (U3NKO-OMOXMMHMYECKMX  TPOLECCOB M CIOCOOBI
MIPEOI0ICHUS, TPEAOTBPAILIEHUS ATUX HAPYILIEHU;

N 2 gpi-1 - yMeeT BBIOpAaTh U MPUMEHUTH MIPUEMBI, HAllPaBJICHHBIE Ha
yIy4IIEHHWE  pOCTa, JACKOPATHUBHOCTb  JKM3HEHHOI'O  COCTOSIHUS
JIPEBECHBIX PACTCHUI U 3€JICHBIX HACAKICHUN U UX YCTOWYHUBOCTH.




U 3 onc1 - BiIameeT TBEPAbIMH 3HAHUSAMH (U3HOJOTUUECKHUX
MPOIIECCOB B JKU3HEJEATEIbHOCTH PACTEHUS, a TaKKe HaBbIKaMU
MTOCTAaHOBKH SKCIIEPUMEHTA, JTJAOOPATOPHOTO OIBITA.

4. CTpyKTypa U cojep:KaHue TUCHUTIIUHbI
OOwmuit 00beM OUCHUIIINHBI COCTABIISET 5 3aUETHBIX €IUHHALL
4.1 CTpyKTypa THCHUIJIMHBI

Buj yue6Hoii padoThl Dopma 0byyenus
Bcero OYyHas 3204YHas
O4YHAas | 3a04Has 3 cem 4 cem 2 ceM

AyauTOpHBIE 3aHATHS (BCEro) 111 14 o1 60 14
B mom uucne
Jlexuun 47 6 17 30 6
[TpakTrueckue 3aHATUS
JlaboparopHsie padboTsI (JIP) 64 8 34 30 8
CamocrosTeabHast padora | 69 166 13 48 166
(Bcero)
B T.4. KOHTPOJIb 17 9 8 9 9
Bun npomexxyTouHoil artectanuu 9K3aMeH 3aueT 9K3aMeH | DK3aMeH
Ob6mas TPYAOEMKOCTh
JTUCITATLTHBI
4achl 180 180 72 108 180
3a4ETHBIC €IMHUIIBI 5 5 2 3 5

4.2 Copep:xxanue pa3ieioB Y4eOHOI THCHUNIMHBI

Pazoen 1. @uzuonozus pacmumenvHoil KiemkKu

IIpenmer u 3amaun Gu3MoOIOrUM U OMOXMMMHU pacTeHHi. OCHOBHBIE ITalbl Pa3BUTHUS
¢uznonorun pacreHuid. CBs3p (U3MONOTMM pAacTeHUM C ApyruMu Haykamud. OCHOBHBIE
JOCTIDKEHUST M ocoOeHHocTH (u3uonoruum pacreHuid. KieTka Kkak CTpyKTypHas H
(GyHKIMOHAIbHAs enuHuIA >kUBoW MaTepun. OOMEH KIETKH C OKpYy)Kawolleld cpenoi
BEIIECTBOM, SHeprued u uHpopmarmei. XUMHUYECKMH COCTaB IMTOIUIA3Mbl U €€ OpraHesul.
AMuHokucioTel. benku, ux cocrtaB, cTpykTypa U ¢(yHkumu. Ponp cnabbix cBszel B
NONJEPKAHUU CTPYKTYphl M BAKHEHIIMX CBOMCTBaX MakKpOMOJEKyJl. @DEepMEeHThl, HuX
Ouosnoruyeckasi pojib, XUMHUYECKask MPUPOJA, TPUHIIUI AEHCTBUSI, aKTUBHOCTb, CIIELIU(PUUHOCTbD,
kinaccupukanus. OqHO- M JBYXKOMIIOHEHTHBIE (epMEHThl. BUTaMUHBI Kak HpPOCTETHYECKHE
rpynnbsl U kKodepmeHThl. Jlokanuzauus ¢epMeHTOB B KieTke. Perymsmus ¢epMeHTaTUBHOU
JESATEIBHOCTH B KJIETKE ITyTEM CUHTE3a WM U3MEHEHUS aKTUBHOCTH.

Paszoen 2. Booooomen

Bopma: crpykrypa, cocTosHMe B OMOJIOTMYECKHX OOBEKTaX M 3HA4YeHHE B
KHU3HEAESITEIbHOCTH PACTUTENBHOIO OpraHm3ma. TepMoaMHaMHU4YecKue OCHOBBI BOJ0OOMEHa
pacteHnid. Boasblil moreHnman u ero cocrasistomue. Kinerka kak ocMoTudeckas CHCTEMA.
JIBukeHne BOJBI B CHUCTEME IIOYBa — pacTeHUE — aTrMocdepa MO TpagueHTy BOAHOIO
noreHmana. Ilormomenne Boabl pacreHueM. OCOOEHHOCTH CTPOEHHUS KOPHEBOM CHCTEMBI Kak
oprana noruomieHus Boasl. [louBa kak cpefa BojooOecnieueHus pacTeHH. J[Buratenu u myThb
BOJIHOT'O TIOTOKA B LIEJIOCTHOM pacTeHuH. KopHEBOe naBieHue, ero pasmMepbl U 3aBUCUMOCTb OT
BHYTPEHHUX M BHEMIHUX ycioBHuil. TpaHcnupanus, ee pa3Mepbl U OHMOJIOTHYECKOE 3HAUYEHHUE.
KyrtukynspHas W ycTbuuHas TpaHcnupauus. PU3NO0JIOTHS YCTbUUYHBIX JBMKEHUN. MeTombl
MU3MEpPEHUS] MHTCHCUBHOCTH TPAHCIUPALMK. 3aBUCUMOCTb TPAHCIHUPALUU OT YCIOBHH CpeEnpl,
cyrounblii xon. [Tyt cHmXeHUs ypoBHsS TpaHcnupanuu. BogHelii GanaHc pacteHuid. BomHbrit




JNeQUINT U ero BIUSHUE Ha BOZOOOMEH M Jpyrue ¢pusnonoruueckue npoueccel. [locneneiicteue
3aBsiiaHus. BiausiHue Ha pacteHue n30bITKa BIIar B MOYBE.

Pa3zoen 3. ®omocunmes

[InanerapHoe 3HaueHue ¢orocuHTe3a. PUIMKO-XUMHUYECKas CYIIHOCTh (DOTOCHHTE3A.
['maBHBIC ATambl pa3BUTUS TpeAcCTaBIeHMA O (orocuHTeze. JIucT kKak opraH (OTOCHHTE3a.
XJ0pomacTsl, UX COCTaB U CTpoeHHe. [IMrMEeHTHI XJIOPOIIACTOB, UX XUMHUYECKas MpUpoAa U
onrtuueckue cBoiictBa. CBeroBas ¢aza ¢dortocuHTe3a. Opranuszanus u (QYHKIHMOHUPOBAHUE
NUTMEHTHBIX ~ cucteM. llukianmueckoe u  Henukiandeckoe  ¢gorodocdoprinpoBaHue.
dorookucieHne BoAbl. MerabonuzM yriepona mpu  (oTtocuHTe3e (TeMHOBas — (asa).
BoccranoBurenbHbiii ieHTo30(hocharnbiii uk (muki KaneBuHa). OcoOeHHOCTH (DOTOCHHTE3a
y Cs- u Cy-pactennii. DotocunTe3 1o THIry TOJICTIHKOBBIX (CAM-merabonusm). Dotoapixanue
U MeTa0oJIM3M TJIMKOJEBOW KUCIOTHI. 3aBUCUMOCTh (POTOCHHTE3a OT BHYTPEHHUX U BHEIIHUX
¢dakTopoB. HMHTEeHCHMBHOCTH (oOTOCHHTE3a M o0m@as Ouosorndyeckas MPOAYKTUBHOCTh
pacTUTEIbHBIX OPTaHU3MOB. Perysius poTrocuHTe3a Ha ypOBHE OpraHa  1eJIoro pacTeHHsL.

Pa3zoen 4. /[vixanue pacmenuii

buonoruueckoe okuclieHue — JAbIXaHHE U OpOXKEHHE, UX OTJIMYME OT OKHCICHUS B
HEXUBOW Tpupojae (ropeHus). 3HaYeHUE JAbIXaHUS B JKU3HM pacTeHUH. MHTOXOHIpPHUHU, HX
KOJIMYECTBO B KIIETKE, pa3Mepbl, CTPOCHUE, XUMUYECKUN COCTaB M (DYHKIIUU. XUMU3M JIbIXaHUS.
[mukonu3, ero perynsius W dHepretuka. AlspoOHas ¢asza neixanus. [{uxn KpeGca (mu- u
TpUKapOOHOBBIX KHCIIOT), ero perynsanus u HHEpreTHKa. JlpixaTenbHbie
(3NMEeKTPOHTPAHCIIOPTHBIE)  IIEMK,  OCHOBHAasg W ajlbTepHaTUBHbIE.  OKHUCIHUTEIBHOE
docdopmnrpoBanre Ha YpPOBHE cyOcCTpaTa U B DJIEKTPOHTPAHCIOPTHON Ienu. MexaHusm
COMPSDKEHHST TpaHCIOpTa dJEKTpOHOB ¢ cuHTe3oM AT®. PerynupoBanue napIxaHusi Mpu
XpaHEHWU CeMsSH M COYHOM MpOoAyKIuu. JlpIxaTeapHBId Tra3000MeH Kak claraemMoe
IPOAYKIIMOHHOIO Ipouecca. J{pIxaHue Ha pocT ¥ Ha noajepkanue. OnTuMu3anus B3auMOCBI3U
JBIXaTEJILHOTO U (POTOCHHTETUYECKOTO ra3000MeHa MOCEBOB.

Pa3zoen 5. Ocnoewvl nouseHnoil MuKpoouonsozuu

MunepanbpHbIie BellecTBa B (UTOLIEHO3aX U UX KPYroBOPOT B dKocucTeMe. [IMoTHOCTh U
pacnpeneneHre KopHed B mouBe. [loyBa Kak MCTOYHUK MUTATEIbHBIX AJIEMEHTOB. BriusiHue
pu3ocdepHoit MUKpO(hIOPHI HA TIOTJIONICHHE BellecTB. B3auMoielicTBUE MKy PACTCHUSMH.

Pa3zoen 6. Munepanvnoe numanue pacmeHnuil

HeoOxonuMble pacTeHHIO MakKpo- M MHUKPOIJIEMEHTHI, UX YCBOSIEMbIe COCAMHEHUS H
¢uznonornueckas poiab. DPU3MONOTMYECKHE HApYIIEHHUS MpPU HEJOCTAaTKE OTIENbHBIX
aneMeHTOB. [IpUHITUIIBI AMATHOCTUKH JePUIIUTA MUTATENBHBIX dJIeMeHTOB. OHHBINA TpaHCIOPT
B II€JIOM pacTeHHMU. PajmanpHOE NepeMelieHHEe MOHOB B KOPHSX (JIBHXKEHHE IO aIoIlIacTy,
cumiuiacty). [lepemenienrne HOHOB Ha JTabHKUE PACCTOSHUA 1O Keunieme U ¢iosme. HexkopHeBoe
nutanue pacteHuil. IlormomeHue wWOHOB KieTKaMu JHUCTa. OTTOK HOHOB U3 JIMCTHEB.
[lepepacnpenenenne W peyTHIM3alMs BEIIECTB B pacTeHUU. PerynmpoBaHuE pacTEHUSMHU
CKOpPOCTM  moryiomeHuss  uoHoB.  [lornomienne  WMOHOB W3 pa30aBl€HHBIX U
BBICOKOKOHIIEHTPUPOBAHHBIX PACTBOPOB. PUTMHUYHOCTH B TOTJIOIIEHUH MOHOB KOPHSIMHU
pacTeHui. B3auMoCBsI3b MEX Ty TOTOKAMU MOHOB U BOJIBI B KOPHE.

Paszoen 7. Ilpeepawienue opeanuueckux éeuyecme 6 pacmenusx

Cnenmnduka oOMeHa BemIECTB y pacTeHuil. MeTaboau3mM W MeTa0OJIMYeCKHe IyTH.
Karabonuueckre W aHa0OMWYECKHE TMPOLECCHl. [JIaBHBIE DHEPreTUYECKUE TMPOIYKTHI U
OCHOBHbIE METa0OJUTHI, OOpa3yloIluecs MpH pacHaae CIOXKHBIX OPraHUYECKUX BEIIECTB.
[TpuHIMIIBI OCYIIIECTBICHUS aHA0OJIUYECKUX pPEaKIuii. AKTUBUPOBAHHWE METAa0OJIUTOB B XOJIE
OMOCHMHTETHUECKUX MpOoIeccoB. Poiib MaKpOIpPruyecKux COEAMHEHUH M BOCCTAaHOBJIEHHBIX
HYKJIICOTH/IOB B PEAKIUSAX CHHTE3a BEIIECTB. MeTa0omuvecKkue MyTH CHHTE3a BaKHEUIIHX
XUMHUYECKUX BEIIECTB B PACTUTEIHPHOM OpraHu3Me. TpaHCHIOpPT OPraHMYECKUX BEIIECTB —
OCHOBHOI MEXaHHM3M B3aHMMOCBSI3U MEXAY OMOXMMHUYECKUMU IMPOLIECCAaMU, MPOUCXOSIINMH B
pa3IMyYHBIX OpraHax M TKaHAX pacTeHui. CTpyKTypHbIE 3J€MEHTHl (PJI03MbI U UX (DYHKUIHUU.
CocTtaB (I0PMHOTO COKa M HHTEHCUBHOCTH €T0 MEePEMEIICHUS B PACTCHUU.



Pazoen 8. Pocm u pazeumue pacmenuil

ITonatue 06 oHTOreHe3e, pocTe U pa3BUTUM pacTeHUH. OHTOreHe3 U ero NepuoAu3alus.
Knerounbsie 0cHOBBI pocTa U pa3BuTHs. OUTOTOPMOHBI KaK (PaKTOPHI, PETYIHPYIOLIHE POCT U
pasBUTHE LIEJIOCTHOIO pPAacTeHMs. XHUMHUYEcKas IMpHpoja (UTOrOPMOHOB M HMX OHOCHHTE3 B
pacrenusx. Jlokanuzanus OuocuHTE3a (GPUTOrOPMOHOB B pacTeHuu. IlepeaBmwkenne (TpaHcnopT)
¢utoropMmoHoB. OcoOEHHOCTH [JeMCTBUS (UTOTOPMOHOB Ha PpPOCT TKAaHEHM U OpraHos,
¢dopmupoBaHue ceMsH U TI010B. Pusnonornueckue GyHKIUU GUTOrOpMOHOB. DUTOTOPMOHBI U
CTPECCOBOE COCTOSIHME pacTeHMi. BiammoneiictBue ¢puToropMoHoB. BnusHue GpuToropMoHoB
Ha poct u Mopdorenes pactenmil. lcmonp3oBaHue (GUTOTOPMOHOB U (U3HUOJIOTHUYECKU
aKTUBHBIX BEILECTB Ha MpakTuke. PazButune pacrenuil. Mopdonornyeckue, Gpuznonoruyeckue u
OMOXMMHYECKHE TMPU3HAKA OOIIMX BO3PACTHBIX W3MEPEHHH Yy pacTeHuil. SpoBuzanus.
®oronepuoausm. IloHsaTHE O pOCTE ILEIOCTHOIO pacTeHUs. YIPaBJICHHUE TI'€HEPATHUBHBIM
pa3sBUTHEM U cTapeHueM pactennii. OcoOeHHOCTH pocTa pacTeHul B eHo3e. Perymsnus pocra u
oHToreHesa. ®dusnosoruss GOPMHUPOBAHUS IUIOAOB, CEMSH M APYrHMX MPOAYKTHUBHBIX yacTel
pacrennii. @usnonorus nusereHuss. U3N0IIOrUsA ONBUICHUS U OILIOA0TBOpPeHUs. DopMupoBaHue
CeMsiH Kak »MOpHOHaJbHBIA NEpuoJi OHTOreHe3a pacTeHui. HakoruieHue M mnpeBpalieHue
BEIIECTB TpU (OPMHPOBAHWUU CEMsH. B3ammozeicTBHe BETreTaTHBHBIX U PENPOIYKTHBHBIX
opraHos B mporecce hopMupoBaHus ceMsH. IIpeBpallieHre BelecTB NpU CO3PEBAHUU COUHBIX
1070B. BiinsHME BHYTPEHHUX M BHEIIHUX (PAKTOPOB HA KAa4eCTBO ceMsiH. PU3MOJIOTHS MTOKOS
ceMsH. Tumbl mokost cemMsH U (AaKTOpbl, MX OOYCIOBIMBAIOLIME. OK30TCHHBIM IMOKOM.
OujoreHHbli nokoi. [Ipexpamenue nokost cemsH. [Ipoueccel, npoTekaromniye Ipyu NpopacTaHuU
ceMsH. PU3MOIOrMYECKHE OCHOBBI XPAaHEHUS CEMsIH, IUIOJOB, OBOIIEH, COYHBIX IUIOAOB U
rpyObIX KOPMOB.

Pazoen 9. Ycmoituueocmv pacmenuil K HeONAZONPUAMHBIM YCI06UAM GHEUIHE
cpeowl

I'panunbl mpuCocoOsIeHUsT M YCTOMUYMBOCTH. 3alllUTHO-TIPHUCIIOCOOMTENbHbIE peaKIuu
pacTeHuil Ha JeiicTBue moBpexaaroumx ¢akropoB. OOpaTiMble 1 HEOOpaTUMbIE TOBPEKACHUS
pacTeHuil, ux TkaHel u opraHoB. Vi3MeHeHUs PU3MKO-XMMUYECKUX U (YHKIIMOHAJIBHBIX CBOMCTB
pacTUTENBHBIX KJIETOK M TKAaHEH IPHU IOBPEXKACHHUSIX W IPOLECCHl ananTaluud. AJanTHBHBIA
NOTeHIMan  pacTeHUd.  XoJoJOCTOMKOCTh.  DPHU3MOJOro-OMOXMMHUYECKHE  HM3MEHEHHs Yy
TEIJIONIOOMBBIX PAacCTEHUH NpU TMOHMKEHHBIX MOJIOKUTEIbHBIX Temreparypax. llpucnocobnenue
pacTeHMi K HU3KUM MOJIOXKHUTENbHBIM TemreparypaM. CrocoObl MOBBIIIEHHUS XO0JI0A0CTOHKOCTH
pacteHuil. MoOpO30yCTONYHMBOCTh. YCIOBHUS W NPUYMHBI BbIMEpP3aHHUs pacTeHUM. 3aKauBaHHE
pacteHudi, ero (¢aspl. OOpatumMocTh mporeccoB 3akaiuBaHus. CrocoObl MOBBIIICHUS
MOPO30yCTOMYMBOCTH. MeETOAbl H3Y4eHHs] MOPO30YCTOWYMBOCTH pPACTEHUH. 3MMOCTOMKOCTD.
3UMOCTOMKOCTh KaK yCTOMYMBOCTH KO BCEMY KOMIUIEKCY HEOJaronpusTHBIX (HaKTOpOB
nepe3uMoBkH. BeinpeBanue. Boimokanue. [wbens mon nensHoM Kopkoil. Beimmpanue.
[ToBpexnenne ot 3uMHed 3acyxu. CrocoObl TOBBIIIEHUS 3UMOCTOMKOCTH — PAaCTEHHUH.
KapoycroitunBocTs pacTeHuil. MIsmeHeHHsI B 0OMEHE BEIEeCTB, POCTE U Pa3BUTUHU PACTEHUM MPU
JNEUCTBUM MaKCUMAJIbHBIX Temrepatyp. CrocoObl TMOBBIMIEHHUS >KapOCTOMKOCTH PpacTeHUH.
3acyXxO0yCcTOMYMBOCTh pacTeHuid. (COBMECTHOE JEWCTBHE HENOCTaTKa BIArd W BBICOKOM
TemIiepaTypbl Ha pacreHre. OcoOeHHOCTH BogooOMeHa y kcepoduToB n Me30¢uToB. BimsHue Ha
pacteHust Henocrarka Biard. [IpeanoceBHOE MOBBIIEHHE Xapo- M 3aCyXOYCTOMYMBOCTH.
Kputnyeckue mepuonsl B BOJOOOMEHE  pasHbIX  pacTeHud. Ilyrw  moBblmIeHHS
3aCYyXOYCTOMYMBOCTU  KYJIbTYpHBIX pacTeHuil. CoJieyCTOMYMBOCTh pacTeHuil. BrusHue
3aCOJICHHOCTH Ha PACTeHMs, MEXaHU3MbI TOJepaHTHOCTU. Tunsl ramoduros. ConeycTONYUBOCTD
KyJIbTYpPHBIX pacTeHHid. ['azoycTrolumBoCTh pacTeHuil. [lyTw MOCTyIieHHs ra3oB B PacTEeHHS.
JleiicTBUe BpeIHBIX I'a3000pa3HbIX BELIECTB, BBLACISIEMbIX MPOMBIIUIEHHOCTBIO U TPAHCIOPTOM.
Oco0eHHOCTH ra30yCTOMYUBOCTH.



4.3. Paznenbl y4eOHOM TMCHUIIMHBI U BU/I 3aHATHH

No HaumenoBanue pazzaenos Jlexuuu | IIpaxr. Jla6op. CPC | Bcero
ILIL. y4eOHOH TUCIMITIIMHBL 3aHATUSA 3aHATUSA
3 cemecTp
1 | ®usuonorus pacTUTENBHON 4 - 16 4 24
KJIETKH
2 | BonHblii pexuM pacTeHHUH 4 - 12 4 20
3 | doTocuHTE3 4 - 4 4 12
4 | JlpixaHue pacTeHui 4 - 2 4 10
5 | OcHOBBI TOYBEHHON 1 - - 5 6
MHUKPOOHOIOTUN
Hroro B cemectpe 17 - 34 21 72
4 cemecTp
6 | MuHepanbHOE MUTAHKUE 8 - 8 10 26
7 | [IpeBpamieHre OpraHnIeCcKuX 8 - 8 10 26
BEIIIECTB B PACTEHUSX
8 | Poct u pasBuTHe pacTeHul 8 - 8 10 26
9 | YcroituuBOCTh pacTeHUH K 8 - 8 14 30
HEeOJIaronpHUsITHBIM YCIOBHAM
BHEIITHEN CpeJIbl
Wroro B cemectpe 32 32 44 108
Bcero 49 - 66 65 180
4.4 Matpuua ¢popMUpOBaHUs KOMIIETCHIUI 110 AUCHMILIMHE
No O6menpodeccruoHambHbIE Ob6mee
ILI. Paznensl, TeMbl TUCIMITITMHBI KOMIETEHIINH KOJINYECTBO
OIIK-1 KOMIETEHIUH
1 | ®usnonorus pacTUTEIbHON KIETKH + 1
2 | BoaHblil pexxuM pacTeHun + 1
3 | ®oTocuHTE3 + 1
4 | JIpixaHue pacTeHuil + 1
5 | OcHOBBI TOYBEHHOW MUKPOOHOIOTHH + 1
6 | MuHepaibHOE IUTaHKUE + 1
7 | IlpeBpareHne OpraHMYeCcKuX BEIIECTB B + 1
pacTeHHsIX
8 | Poct u pa3BuTHE pacTeHHI + 1
9 | YcToiuMBOCTh paCTEHUH K + 1
HEeOJIaronpHusITHBIM YCIOBUSM BHEIIHEH
cpezsl

5. O06pa3oBaTe/ibHbIE TEXHOJIOTHHU

O6bemM ayauTOpHBIX 3aHATHN Bcero 115 yacoB, B T.u. nekuuu 49 dacos, JabopaTopHbIE
paboThI 66 YacoB.

21 % — 3aHATUH B MHTEPAKTUBHBIX (OpPMax OT 00ObeMa ayIUTOPHBIX 3aHATHH. (CorjaacHo
®I'OC o Hanpasnenuto noarotoBku 35.03.05 «CamoBoactBo» He MeHee 20% 3aHATHI JOHKHO
IPOBOJUTHCA B MHTEPAKTHUBHOM (opme)



Bun 3anartus
Vcnionb3yemble HHTEPAKTHBHBIE 00pa30BaTeIbHbIC KonuuecTtBo
Cemectp | (JI, I13, JIP u
TE€XHOJIOTHH U TEMA 3aHATHUS 4acoB
J1p.)
3 JIP KomnextuBHass pabora B rpynmnax «lIponunaemMocTs 2

IIPOTOIIA3MbI»

JIP KomnexktuBHas pabora B rpymnmax «l3meHeHue 2
IIPOHUIIAEMOCTHU IPOTOIIIA3MBbI IIPU TIOBPEXKICHUN»

JIP KomnexruBnas pabdora B rpynnax «BogooOmen mobera 2
JPEBECHON IIOPOJIBI»

J Mosrosoii mrypM «Tpancnupanusi» 2

JIP KomnnektuBHas padota B rpynmnax «Tpancimparmsi» 2

JIP KonnexktuBnas pabGora B rpynmax «lIurmeHTs 2
3€JICHOTO JIUCTa

4 JI Mo3zrosoit LITYpM «MuHepanbHOE [IUTaHUE 2

pacTeHun»

JIP KomnextuBnas pabGora B rpynnax «OmnpeneneHue 2
30JIbHBIX 2JIEMEHTOB U a30Ta»

JIP KonnexktuBnas pabora B rpynmax «JlelicTBue 2
(hepMEeHTOB B paCTCHUU»

JIP KomnextuBHas pabora B rpymnmax «OHTOreHes u 2
OpPraHOT€HE3 PACTCHUI

JIP KomnexktuBHas paGora B rpynmax «3alluTHOE 2
JIeIiCTBHE caxapoB Ha NPOTOIIa3My IpU AECHCTBUU
HU3KHUX TEMIEPATYP»

JIP KonnexktuBHas pabora B rpymnmax «OmnpeseneHue 2
YKapOCTOMKOCTH PACTECHUN»

Hroro: 24

[TprMepsl HHTEPAKTUBHBIX (OPM U METOJIOB MPOBEICHUS 3aHATUN: POJIEBBIE U JICIIOBbIE
UTPBI, TPEHUHT, UTPOBOE MPOEKTUPOBAHUE, KOMIIBIOTEPHAs CUMYJIALM, JIeKIus (MpobiemMHas,
BU3YyalIM3alus U Jp.), JUCKyccUs (C «MO3TOBBIM IITYpMOM» U 0€3 Hero), nporpaMMHpOBaHHOE
oOydeHue u Jp.

7. Y4eOHO-MeTOAUYeCKOe o0eclieYeHHe CAaMOCTOATEbHOI padoThl cTyaeHToB. OueHOYHbIe
cpeacTBa AJs TeKYyLero KOHTPOJIsl YCIeBaeMOCTH, IPOMEKYTOYHOH aTTecTAlMM 10 UTOraM

0CBOCHUSA JUCHUIIIIMHBbI

7.1 Buabl caMoOCTOATEIbHOI padoThl, MOPSIAOK UX BHINOJHEHUSI H KOHTPOJISI

Ne| Pasnex (Tema) Buasr CPC Hopsinok Bbinoanenuss CPC Meron
n/m| JAUCHMILIMHBI KOHTPOJIA
1 | ®usuonorus IloaroroBka k Pabora ¢ J1eKIIHOHHBIM IInceMennsbIit
pacTUTENBHON JIP, MaTepuaioM, OCHOBHOMN 1 KOHTPOJIb
KJIeTKH MOATOTOBKA K JIOTIOJIHUTEIBHOU JIUTEPATYPOU,
TECTUPOBAHUIO, | UHTEPHET-PECYPCaAMH,
pa3bop MOJAroTOBKa otyera o JIP
CUTYallHOHHBIX
3amad
2 | Bognsrii pexum IloaroroBka x Pabora ¢ Jex1imoHHBIM TectupoBanue
pacTeHui JIP, MAaTepHaJIOM, OCHOBHOM 1




MOJIrOTOBKA K JIOTIOJTHUTEIILHON JIUTEPATyPOH,
TECTUPOBAHUIO | HHTEPHET-pPECypCcamy,
OoAroToBka oruera mno JIP
3 | ®orocunTe3 [Togroroska k Pabora ¢ neKinoHHBIM TectupoBanue
JIP, MaTeprajioM, OCHOBHOM 1
IIOJArOTOBKA K JIOTIOJIHUTEIbHOU JINTEPATypOH,
TECTUPOBAHUIO | HHTEPHET-pECcypcamy,
MOJAroToBKa oryera no JIP
4 | JlpixaHue IToaroroBka x Pabora ¢ jJ1ek1inoHHBIM TectupoBanue
pacTeHui JIP, MaTepHaJIOM, OCHOBHOW 1
MOATOTOBKA K JOTIOJIHUTEIBHOM JINTEPATypOH,
TECTUPOBAHUIO | HHTEPHET-pPECypCcamy,
noaroTroska oruera mo JIP
5 | OcHOBBI [ToaroroBka Pabota ¢ 1eKInOHHBIM TectupoBanue
MIOYBEHHOMN TECTUPOBAHUIO | MAaT€pUaJIOM, OCHOBHOU U
MUKPOOHOIOTHA JIOTIOJIHUTEIBHOU JINTEPATYpPOH,
WHTEpPHET-pecypcaMu
6 | MunepajibHOE [ToaroroBka k Pabora c JIeKIIMOHHBIM [TuceMeHHbIN
MUTAHUE TECTUPOBAHUIO, | MAaT€pUaIOM, OCHOBHOU U KOHTpPOJIb
pazoop JIOTIOJIHUTEIBHOU JINTEPATypPOH,
CUTYaLIMOHHBIX | UHTEPHET-pPECypcamMmu
3a1a4
7 | IlpeBpaienue IloxaroroBska k Pabora ¢ jek1inoHHBIM TectupoBanue
OpPraHUYECKUX JIP, MAaTepHaJIoM, OCHOBHOM 1
BEILIECTB B MOATOTOBKA K JOTIOJIHUTEIBHOM JIMTEpaTypoi,
pacTeHusIx TECTUPOBAHUIO | HHTEPHET-pECypcamy,
MOJAroToBKa orvyera no JIP
8 | Pocrt u pazButne | [loaroroBka K Pa6ora ¢ nekunoHHBIM TectupoBanue,
pacTeHuin JIP, MaTepuaioM, OCHOBHOMN U [MACbMEHHBIN
IIOJArOTOBKA K JOTIOJIHUTEIBbHOM JINTEPaTypou, | KOHTPOJIb
TECTUPOBAHUIO | UHTEPHET-PECYPCaAMHU,
MOJroTOBKA otyera no JIP
9 | YcroitunBocTh [Toaroroska k Pabora ¢ nekuoHHBIM TectupoBanue,
pacTeHun K JIP, MaTepualoM, OCHOBHOW U MMHMChbMEHHBII
HeOJIaronpusATHBI | MOATOTOBKA K JOTIOJIHUTEIBbHOM JINTEPaTypou, | KOHTPOJIb
M YCJIOBHUSAM TECTUPOBAHUIO, | MHTEPHET-pECypcamy,
BHEIIIHEH cpenibl | pa3dop IIOATOTOBKA oTyera 1o JIP
CUTYallHOHHBIX
3a7a4

7.2 KoHTpoJIbHBIE BONPOCHI VISl CAMOINIPOBEPKH

Pa3nen (Tema)

KoHTpoJibHbIE BONPOCHI VIS CAMOIIPOBEPKH

AUCHUIIJINHBI
®duznonorus OcCHOBHBIE OpPTaHeIbl PACTUTENbHOM KJIETKU U UX (PYHKIUU
pacTUTENbHOM @®omMbI mazMonu3a u (pakTopsl, BIUSIONINE HA HETO
KJIETKH Cocymas cuiia KIeTKH

OcmoTHuecKoe AaBJICHUC U MCTOJBI €0 OIMPCACICHUS

TypropHoe HanpsKEHUE KIETKH

Bonsslii pexxum
pacTeHui

dwuznonornyeckast poyib BOIbI

q)OpMI)I BOJEBI B ITIOYBEC U PACTCHUAX

HOCTYHJICHI/IG BOABI B paCTCHUC W BJIUAHHUC HaA HCIO
(hakTOopoB

KhPlo s N e

BHCIIHUX




HBoOoo~No O R

JlaTb onpeneneHus MOHATUSM «IU1a4 PACTCHUIN» U «TyTTallUsI»
[TepenBuxeHrEe BOJIBI IO PACTEHUIO

3HayeHue TpaHCIUpaluu

Buael Tpancnivpanuu

BinsiHue BHENTHUX YCIIOBUH Ha MPOLECC TPAHCIIUPALIUU
DKOJIOTUYECKHUE TPYIIIbl PACTEHUH MO OTHOIICHUIO K BjIare

. UHTEHCHUBHOCTH TpaHCIIUPalu. MCTO,I[BI OIPCACIICHUSA.

dorocunres

[TonsiTHe «POTOCHHTE3» U €0 3HAYCHUE JIJIsl pACTCHUS
CaeToBoI 3Tan poTocuHTE3a

depmeHTaTHBHBIH 3Tan (OTOCHHTE3

[TurmenTsl poTOCHHTE3A

C3 — mytb (poTocuHTE3A

C4 — iyt poTocuHTE3a

CAM wmetabonuszm

JIpIxaHue
pacTeHui

3HavYeHKE KUCIOPOIa IS paCTCHUM

JIpIxaTenbHbBIC MPUCTIOCOOICHUS Y paCTeHUH

JIpIxaHWe pa3IUYHbIX YacTel pacTeHUM

CyOcTpathl AbIXaHUS

OTaIbl KIETOYHOIO AbIXaHUs

I'mukonm3

Cranuu a3poOHOH (ha3bl JbIXaHUS

@DaKTOpBI, BIUSIIONINC HA IbIXaHHEC

CpaBHHUTENIbHAS XapaKTEPUCTHKA (OTOCUHTE3A M JIBIXaHHS

OCHOBBI
OYBEHHOM
MUKPOOHOIOTHA

LWhNRPROOoNOOOA~RWNENOOEWNE

buonorunueckas azordukcaus

Huazorpodsr

Jate moHsTHE mpoleccaM «aMMOHH(HKALUA», «HUTPHUPHUKALUIY»,
«ICHUTpHUPUKALIH»

AcconuaTuBHbIE a30TQUKCATOPHI

CuMbHoTHUYECKHE a30TPHUKCATOPHI

bakrepun Azotobacter, Clostridium

PacTeHus ¢ a30THUKCUPYIOIUMHI OaKTEPUIMHU

MunepanbsHOE
IIATAaHUE

IIntarenpHbIE IEMEHTHI

MakposseMeHTBI paCTeHUS

MUuKpo31eMEHTBI paCTEHUS

30JIbHBIE DIIEMEHTBI PACTEHHUS

VY obpeHus u UxX BUIBI

BiiisiHMe BHENIHUX YCJIOBHI HA MOCTYIUICHMs BELIECTB B PACTEHUE

[IpeBpaienue
OpraHu4eCKHUX
BEIIECTB B
pacTeHusx

[TonsiTue «pepmeHbI»

Hcropus OTKpBITUS EPMEHTOB

Knaccudukamms

[TonsiTHe «pepMeHT-CyOCTpaTHBIN KOMILIEKC)»
MexaHu3Mbl BHYTpEHHEH peryisinuu (pepMeHTOB
MexaHu3M pepMEeHTaTUBHOTO KaTaln3a

Pocr u pasButne
pacTeHui

Nogkowd

PFoorwNndpPRroorwNdRE N O

OCHOBHBIE pa3IUuusl MEKIYy IOHATUAMHM «Pa3BUTHUE» U  «POCT»
pacTeHui

Tumel pocta pacTeHn

Tumnbl moberoB pacTeHui

@UTOrOpMOHBI

IIepnonuuHOCTB pOCTa

[Tokoit pacrenuii. Buasl mokos.

OTanbl OHTOrEHE3a pacTEHUI
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Y CcTOWYHUBOCTH 3acyX0yCTOMYMBOCTh
pacTeHui K AnanTanus pacCTeHUM K HEJOCTAaTKY BJIaru
HeOIaronpUsATHBI ’KapocToilkocTh

M YCJIOBUSIM
BHEIITHEU CpeIbl

AJnanTanuy pacTeHUH K BBICOKMM TeMIIepaTypam
Mopo30yCTOMYMBOCTD U 3UMOCTOHKOCTh

ConeycTon4nuBOCTh

['pymbl pacTeHuii- raiouTOB U CIIOCOOBI UX MPUCTIOCOOTCHHS
['azoycroiiunBocTh.  Knaccuukanumss — pacTeHuii 1o Kiaccam
ra30yCTOWHUBOCTH

LN~ wNE

7.3 Bonpocsl 115 3a4eTa ¥ IK3aMeHa
Bonpocs! 1u1st mpoBeieHrs 3aueTa MpeACcTaBlIeHbl B BUJIE CIEIYIOIIETO MEePeyuHs:
1. CtpoeHue pacTUTENIBHOM KIETKH.
. MemOpaHbl Kak OCHOBA CTPOEHUS KIETKHU.
. @epMEHTHI U UX OMOJIOTUYECKOE 3HAUCHHUE.
. 3HaueHne POTOCUHTE3A B )KU3HU PACTCHUIN U YeIOBEKa.
. @OTOCUHTE3 KaK OCHOBA MPOAYKTUBHOCTH PACTECHHUIA.
. Bnusinue Ha oTocHHTE3 yCIOBHI BHEIIHEH CPEeIbl.
. 3Ha4YEHHE JIBIXaHUS B )KHU3HU PaCTCHUM.
. Mukopu3a 1 ee 3HaU€HUE B )KU3HU PACTCHUSI.
. 3Ha4YeHHE BOJIbI B )KM3HU PACTCHHUSI.
0. [TornomeHne Boabl pacTeHUEM.
11. buonoruueckoe 3HaYCHUE TPAHCTIHUPALIUH.
12. BoaHblii 00MEH pacTCHHIA.
13. BiiusiHe BOAHOTO JiehHUIMTa HA )KU3HEICATEIIBHOCTh PACTECHUSI.
14. BausiHue Ha pacTeHHe U30bITKA BJIaru B MOYBE.
15. 3aBucuMOCTb TpaHCIIUpPALIMK OT BHEIIHUX YCIOBUH.
16. ®uznonornyeckre OCHOBBI OPOIICHHUS.
17. 3HaYUMOCTh MAaKpPORJIEMEHTOB U MUKPOIJIEMEHTOB JJIS )KU3HU PACTCHHUS.
18. [Ipu3Haku HEJOCTATOYHOCTH OT/ICIBHBIX SJIEMEHTOB TUTAHMUSL.
19. ®usnonornueckre OCHOBBI MPUMEHEHUS YI00PESHU.
20. TTonsiTHe O POCTE U Pa3BUTHUHU PACTECHUM.
21. ®UTOTOPMOHBI KaK PETYISITOPBI POCTA M PA3BUTHS PACTCHUS.
22. Vicionb3oBaHue (PUTOTOPMOHOB U APYTUX (PU3UOTOTUYECKH aKTUBHBIX BEIIECTB B
IIPAKTHKE JIECHOTO XO31CTBa

P OO NO OB WN

BOHpOCLI JJIg TIPOBEACHUS 3K3aMCHA IMPEACTABJICHBI B BUAC CICAYIOLICTO IICPCUHA:

[Tpenmet u MeToAbl, 331a4u (PU3HOIOTHH PACTEHUH.

[TuTonnazMa Kak HOCUTEINb KU3HU: XUMUYECKUI COCTaB U CBOMCTBA.
MemOpaHHbIe U HE MEMOPaHHbBIE CTPYKTYPBI IUTOIIIA3MbI KJIETKH.
PacturenbHas KileTka Kak OCMOTHYECKAsI CUCTEMA.

MemOpaHBbl KJIETKH U UX TPOHUIIAEMOCTb.

CrpoeHune KIeTOYHON CTEHKU. 3HaYEHHUE KJIIETOUHOM CTEHKH B KU3HU KIIETKH.
OTarnbl MOCTYIUICHUSI BEILIECTB B KIIETKY.

Peakuust )xnBoro opranu3ma Ha BHEIIHHE BO3JIEHCTBUS.

Posib oTeuecTBEHHBIX YUEHBIX B Pa3BUTUU (PU3HOJIOTMH PACTEHUH.

10 benku u ux QyHKIMM B KIETKE.

11. DepmeHTHI M UX CBOMCTBA.

12. Knaccudukanus GepMEeHTOB U MEXaHU3M JEHCTBUS (PEPMEHTOB B KIIETKE.
13. YrieBoap! ¥ JIUIIUIABI; OCOOEHHOCTH U 3HAYEHHUE B KIIETKE.

14. HyksienHOBbIE KMCIOTHI M OMOCHHTE3 OenKa.

O 0N L AW~
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15. ButaMHuHBI ¥ MX POJIb B )KU3HU KIIETKU, PACTEHUS.

16. Oprannueckue BeliecTBa BTOPUUHOTO IPOMCXOKACHUS (KUBULIA, 1yOUIbHbIE
BEIIECTBa, YPUPHBIE Maclia  T.11.),

17. OcobGeHHOCTH BOAIBI U €€ (PU3H0JIOTHYECKas POJib B PACTEHUU.

18. IlocTynnenue BoJbl B pacTeHHE. 3aBUCUMOCTb 3TOT'0 MpoLiecca OT YCIOBUI
BHEIIIHEH Cpebl.

19. KopHeBoe naBiieHre: 0COOCHHOCTH M 3HAYCHHE B )KU3HU PACTCHUU.

20. Tpancnupanus 1 €e 3Ha4eHHE B )KM3HU PacTeHUI U Orocdepsl.

21.Meroapb! oripeieneHus TPaHCIUPALMU U OCHOBHBIE MI0KA3aTENIN TPAHCIIUPALIUH.

22.9Tanbl yCTbUYHON TpaHCIIUPALIUH.

23.3aBHCUMOCTD TPAHCIIHPAIMK OT BHYTPEHHUX U BHELIIHHUX (PaKTOPOB

24. IlepenBuxeHue BObI 10 PACTEHHUIO.

25. buocdepHast posib 3eJIEHBIX PACTCHUH.

26. ITurmenTs poTOCHHTE3A.

27. CTpoeHue U 3HaU€HUE XJIOPOIJIACTOB B KU3HU PACTEHUS.

28. Bnusinue (hakTopoB cpe/ibl Ha (POTOCUHTES.

29. CBeToBbIC peakIu POTOCHHTE3A.

30. TemHoBBI€ peakiuu GpoTocuHTe3a. DOTOCUHTE3 U YPOXKAM.

31. CAM - metabonusm (poTocunTe3 y pacteHuil cemeiictBa ToNCTIHKOBbIE):
0COOEHHOCTH U IPEUMYIIECTBA.

32.KopHeBasi cucteMa pacTeHusi: 0COOCHHOCTH U 3HaYCHUE.

33.30/1bHBIE 3JIEMEHThI PACTEHUS.

34. ®usnonoruyeckas pojb - MAKpo- U MUKPOIJIEMEHTOB B KU3HU PACTEHUS.

35. Muxopusa: ee 0cOOEHHOCTH U 3HAYE€HUE B KU3HU pacTeHUs U rpuoda.

36. Bnusinue BHEIIHUX ()aKTOPOB Ha MOTJIONICHUE MUHEPAJIbHBIX BEIIECTB.

37.YcBoeHre MUHEPANbHBIX BEIECTB PACTEHUEM B XOJI€ HEKOPHEBBIX MOJKOPMOK.

38. dukcanust atMocepHOro azora.

39. BzaumoielicTBUE pacTEHUI IIPU COBMECTHOM IPOU3PACTAHUU.

40. [Ipumenenue ynoOpeHuit: 000CHOBaHNE UX HEOOXOIMMOCTH U OCHOBHBIE BU/IBI.

41. JIprxanue pacteHuil. Ero 3Ha4unMOCTb U ITOKA3aTENH.

42. BausiHue BHEIIHUX YCIIOBUM Ha JIbIXaHUE.

43.TuKoNn3 Kak MepBbIi 3Tan JbIXaHus.

44. A>poOHoe JibIXxaHue Kak BTOPOH 3Tall AbIXaHMUS.

45.3HayeHne JpIXaHUs B )KU3HU PACTCHHUS.

46.Poct pactenusi: 0COOEHHOCTH ¥ 3HAYUMOCTb.

47. BiusiHue BHEUIHUX U BHYTPEHHUX (DAaKTOPOB HA POCT PACTEHHUS.

48. duroropmonsl. [IpuMeHeHne pOCTOBBIX BEIIECTB B MPAKTHUKE CEIBCKOIO U
JIECHOT'O XO35ICTBA.

49. JIBu>keHue pacTeHUl (TPONKU3Mbl U HACTUN).

50. Ileproau4HOCT pOCTa ¥ IOKOW pacTEHHUS.

51. OHTOT€EHEe3 pacTeHUs U €ro Peryssius BHyTPEHHUMH U BHEITHUMH (PaKTOpamH.

52.1lpuemsl ycKOpeHUs IpOpaCcTaHUs CEMSH.

53. ®oTonEepUOAN3M U SIPOBU3AIUA.

54.3acyx0yCTONYMBOCTb U KAPOCTOMKOCTh PACTEHUI.

55. X01010CTOMKOCTh ¥ 3MMOCTOMKOCTh PACTEHHUM.

56.1"'a30ycTOHUYMBOCTD U COJIEYCTOMYNBOCTh PACTEHUH.

57. YCTOWYNBOCTh PACTEHUH K MATOI€HHBIM MUKPOOPTaHU3MaM.

58. Crioco0b! perynmupoBaHusi IepHoaa MOKOs MOYEK.

59. ®u3nonorunYecKkrue OCHOBBI ONBUIEHUS U OIUIOJOTBOPEHHS.

60. ®OTOCUHTES U IbIXaHUE U UX CPAaBHUTEJIbHASI OLIEHKA.
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8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI

8.1 OcHoBHas JquTepaTypa

1. 'amzaeBa, P. C. ®usnonorus u OMOXUMUS pacTeHH : MeToaudeckue ykazanus / P. C.
I'am3aeBa, M. B. baiikos, JI. I'. baitkoBa. — Cankr-Iletepoypr : CII6I'AY, 2020. — 55 ¢. —
Texkct : onexTpoHHslii / Jlamb @  2JIEKTpOHHO-OMOnmWoTewHas cuctema. —  URL:
https://e.lanbook.com/book/191334

2. Ckymuenko, B. b. ®usunomnorust pacteHuil [DneKTpoHHBINA pecypc] : yueOHoe mocodue
s OakamaBpoB Hamp. moaror. 35.03.01 "Jlecmoe neno", 06.03.01 "buomorms" / B. b.
Ckynuenko, O.H. MansimeBa, M. A. Uyounckuii. - Dnextpos. gad. - CII6. : CIIOIJITY (Cankt-
[TerepOyprckuii  nmecorexauueckuit yHuBepcutet), 2020 - 104 c. - BaemmHss ccbuika:
https://e.lanbook.com/book/102993#book

3. Ky3nenos, B. B. ®u3nonorus pacrenunii B 2 T. Tom 1 : yueOHUK U1l aKaIeMUIECKOTO
OakamaBpuata / B. B. Ky3uenos, I'. A. JImurpueBa. — 4-¢ usn., nepepad. u gom. — M. :
WznarensctBo IOpaiit,20 437 ¢. — Pexum mocryma: Www.biblio-online.ru/book/31694750-
63FF-4EE4-BFFB-E3CBADDG6F3B5

4. Ky3uenos, B. B. ®usnonorus pacrenuii B 2 T. Tom 2: yueOHUK AJIs aKaAEeMHUUECKOTO
OakamaBpuata / B. B. Ky3nenos, I'. A. JImurpueBa. — 4-¢ usn., nepepad. u jgom. — M. :
UznarenbctBo  Opaiit, 2020 — 459 c¢. — Pexum goctyna :www.biblio-
online.ru/book/A1862A77-82F1-4581-AC2C-218F77455293

8.2 JlomosiHuTeIbHAS JIMTEpPATypa

5. Xennr, 'anc-Banbrep. buoxumus pacrenuii [DneKTpoHHBINA pecypc] : YIEOHHK ; Tep.
c aurn. / I'. -B. Xennr ; mog pen. A. M. Hocosa, B. B. Uy0a ; nep. ¢ aurn. M. A. bpelirunoii [u
ap.]. - 2-e u3n. - OnekTpoH.naH. - Mocksa : BUHOM. JlaGopatopus 3nanwmii, 2014. - 471 c. -
(JIyummii 3apy0OexHblii yueOHUK). -

Buemnsis cepuika: http://znanium.com/go.php?id=477773

6. Poroxun B.B. buoxumusa pacrenuii : ydeOHUK s crya. no cmem. 110305
"TexHoyorusi MpOMU3BOJACTBAa U mepepadoTku c.-x. mpoxaykuuu" / B. B. Poroxwun. - CII6. :
['MOP/, 2012. - 427, [2] c. - bubnuorp.: c. 425-428

7. ®OU3MOIOTHS PACTeHUN [DIIEKTPOHHBIN pecypc] : METOH. yKa3. IJIsl CTYHA. 3a0YHOTO
oTnenenus moaArotoBku "Arponomus'”, "JlecHoe Aeno u nmaHAMIaQTHOE CTPOUTETHCTBO" / [COCT.
H. II. Tpudonos, FO. M. Apzaeer] ; MCX PO ; ®I'OY BIIO BI'MXA, ®ak-T arpoHOMUU U
necHoro xossiiictBa, Kad. mecHoro xossiictBa. - OnektpoH. maH. (454 KBb). - Bomorma ;
Monounoe : U1 BIMXA, 2011. - 31 c. - Cuctem. tpeboBanus: Adobe Reader. - DnektpoH.
BepcHsl red. myonukanuy . - Pexxum nocryna: http://molochnoe.ru/bookdl/?id=169. - BuGmuorp.:
c. 30

Buemnsis cepuika: http://molochnoe.ru/bookdl/?id=169

8. Poroxxun B.B. Ilpaktukym mo ¢u3nonoruv u OMOXUMUM pacTeHuil : yuel. mocobdue
Uit cTtyn. By3oB mo Hampasia. 022000- "Okonorms u npupopomnoss3osanue”, 110100-
"Arpoxumus u arpomnouBoBeneHue", 110400-"Arponomus", 110800-"Arpounkenepus",
110900-"Texnomorust mp-Ba u mnepepad. c.-x. mpox.", 250100-"Jlecnoe nemno", 260100-
"ITponykTsl muTaHus u3 pactut. ceipbs” [u ap.] / B. B. Poroxun, T. B. Poroxuna. - CII6. :
'MOP/, 2013. - 347, [2] c. - bubmuorp.: c. 345-348

9. Sxymmna, HU. ®wusnonorus pacrennii: ydeOHUK i By30B mo cmer. 032400
"buonorus" / H. WU. Sxymkuna, E. }0. baxtenko. - M.: BJIAOC, 2005. - 463, [1] c.
Komunuectso: 2

10. Tpudonos, H.I1. duznonorus pacrenuit: meroguueckue ykazanus / H.II. Tpudonos,
IO.M. ABnees. — Bonorma-Momounoe: U1 BIMXA, 2010. — 42 c¢. Komraecto: 30 3K3.

11. Tpudonos, H.I1. ®uznonorus pacrenuii: meroguueckue ykazanus / H.II. Tpuconos,
IO.M. ABnees. — Bonorma-Momounoe: I BIMXA, 2011. — 33 ¢. Komraecto: 50 3k3.

12. ®usnonorus pacTeHuil: yueOHMK Ui CTYA. BY30B, 00yd4. 10 OHMOJ. CHel. M Hamp.
510600 "buonorus" / [Anexuna H.JI. u ap.]; mox pen. EpmakoBa W.II. - M.: Akanemus, 2005. —
634 c. 11 3ks.
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https://e.lanbook.com/book/102993#book
http://www.biblio-online.ru/book/31694750-63FF-4EE4-BFFB-E3CBADD6F3B5
http://www.biblio-online.ru/book/31694750-63FF-4EE4-BFFB-E3CBADD6F3B5
http://www.biblio-online.ru/book/A1862A77-82F1-4581-AC2C-218F77455293
http://www.biblio-online.ru/book/A1862A77-82F1-4581-AC2C-218F77455293
http://znanium.com/go.php?id=477773
http://molochnoe.ru/bookdl/?id=169
http://molochnoe.ru/bookdl/?id=169

13. Ky3neuoB B.B. ®usuomnorus pacteHuid: yued. Ui cTyad. By30B, 00yd. 1O HaIpasil.
MOATOT. OakajJaBpOB W MaructpoB "Arpoxumus © arpomnouBoBencHue, "ArpoHomus" wu
Hampapil. TMOATOT. JUILUIOMHUp. crel. "Arpoxumusi u arpomnousoBeaeHue", "Arponomus" /
Kysneno B.B., Imutpuena I'.A.. - M.: Breicmmas mkomna, 2005 . - 735[1]c. bubmuorp.: ¢.720
ISBN 5-06-004786-5 : 435.00 Xpanenue: u3, adb KommuecTtBo: 6 3K3.

14. Beperennukos, A. B. ®usunonorus pactenuii: yueOHUK sl By30B 1o Hamnp. "JlecHoe
neno", crient. 260400 - Jlecroe xo3siicTBo, 260500 - CagoBo-napkoBoe H JIaHAIAPTHOE CTPOUT-
Bo / A. B. BepereHHHKOB . - 2-¢ u31., nepepad. - BopoHnex : BopoHex. roc. JeCOTeXH. akaj.,
2002. - 272 c. KonnuectBo: 50 3k3.

15. TlpakTukym 1o u3nonoruu pacteHuid: Yuel. moc. aisg nei. By30B 1o crer. 032400-
buonorwus / IBanoB B.b., [lnotaukosa W.B., )Kusyxuna E.A. u np. [lox pen.MBanosa B.b. - M.
N3nat. nentp"Akagemus", 2001. — 140 c. KonuuectBo: 2 3K3.

16. ®uzuonorust pacreHui: Meroxa. ykas3. M KOHTPOJIbH. 3aJaHUs AJIS CTYIEHTOB -
3a04YHUKOB / MuH. 00pa3oB. P®D; ApxaHrenbCKuii roc. TEXH. YHUBEPCHUTET. — ApXaHrenbck: 13-
Bo AI'TY, 2000. — 19 ¢. KomuuectBo: 99 3Kk3.

17. ®uzuonorus pacteHuii: Metoa. ykas. o u3yd. JUCIL. W 3a7aH. IJs KOHTp. pabd. cTyI.
3 kypc. o crnei.: 310200-"Arponom.",310300-"IInogooBom. u BuHorpaxa", 310400-"3ammura
pact." / MuH. c. x03-Ba; [enaprt. kaap. nomut. u o0pa3os.; ['oc. 0O6pa3oB. yup.; Poc. roc. arpap.
3a04. yH-T. - M.: Poc. roc. arp. 3a04. yu-1, 2002. - 17c. KonuectBo: 53 3Kk3.

18. T'aBpunienko B.®. Bonpiioi nmpakTukyMm 1o ¢GpoTocuHTe3y: yued. mocodue A CTyI.
By30B, 00y4. mo Hampasi. 510600 "buonorus" u cneu. 011600 "buonorus", 012000
"®uzunonorus" / I'aBpuinenko B.®., Xwuramosa T.B. - M.: Axamemus , 2003 . — 252 c.
KonuuecTBo: 2 3k3.

19. YactHast QU3MO0IOTUs MOJEBBIX KYJIBTYp : y4eb. Moc. sl By30B 110 arpoOHOM. crell. /
[Komkun E.W. u np.]; nox pen. E.W. Komkuna. - M.: Kosoc , 2005. - 342 ¢ KonnuectBo: 5 3k3.

8.3 IlepeyeHb HH(POPMALUOHHBIX TEXHOJIOTHIi, HCIIOJIb3YyeMbIX NIPU NPOBeJCHUH
HAY4YHO-HCCJIeJ0BATEIbCKONH padoThl, BK/IKOYas NepevyeHb NPOrpaMMHOI0 odecniedyeHus 1
HHG(pOPMALMOHHBIX CIIPABOYHBIX CHCTEM

JInueH3noHHoOE MPOrpaMMHOe obecneyeHue:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office
Professional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. OTCYECTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuwu 1.6.

1C:IIpennpustue 8. Kondurypanus, 1C: byxranrepus 8 (yueOHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC KoncynbrantlIiroc

Kaspersky Endpoint Security ans 6usneca CTaHnapTHbBIN

CBo000aHO pacipocTpaHsieMoe JTHIIeH3HOHHOe IPOrpaMMHoOe obecrieyeHue:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.Y. OTCYECCTBCHHOC

Sunexc.bpaysep
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http://molochnoe.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Веретенников,%20АнатолийВасильевич.

HNudopManuoHHbIE CTIPABOYHbIE CHCTEMBbI
— EnuHoe 0KHO JI0cTyIa K 00pa3oBaTeIbHBIM PECYpPCaM — PEXKUM JOCTYIIA:
http://window.edu.ru/
— UTIC «Koncynprantllaroc» — pexxum goctyma: http://www.consultant.ru/
— WNurepdaxc - LleHTp pacKpbITHs KOPIIOPATUBHONW HH(POPMAIIUH (CEPBEP PACKPBITHS

uHpopMaiun) — pexxuM goctyna: https://www.e-disclosure.ru/
—  Wudopmanmonno-npaBosoit  mopran APAHT.RU —  pexum  gocryna:

http://www.garant.ru/

— ABToMaru3upoBaHHas crpaBouHas cucreMma «Cenbpxo3rexHuka» (Web-Bepcus) - pexum
noctym: http://gtnexam.ru/

IpodeccnonanbHbie 6a3bl JAHHBIX

— Hayunas snexrponnas 6ubanoreka eELIBRARY.RU — pexxum nocryma: http://elibrary.ru

— HaykomeTpuueckas 0a3za gaHHBIX SCOPUS: 0a3a JaHHBIX pedepaToB M MUTUPOBAHUS —
pexxum gocryma: https://www.scopus.com/customer/profile/display.uri

— Odummanbabnii cait denepanbHOM CIIY)KObI TOCYAApPCTBEHHOW CTAaTHCTUKH — PEXKHUM
nocryna: https://rosstat.gov.ru/ (OTKpbITBII 10CTYIT)

— Poccuiickas Axagemuss Hayk, OTKpBITBI IOCTYIl K Hay4HbIM >XypHajaM — PEXKHUM
noctyna: http://www.ras.ru (OTKpbITBII TOCTYII)

— OdunmanbHeiii callT MUHHCTEPCTBA CelIbcKOro xos3siictBa Poccuiickoit deaepanum —
pexkum poctyma: http://mex.ru/ (OTKpBITBIN AOCTYII)

DJIeKTPOHHBbIE OMOJINOTEeYHbIE CUCTEMBbI:

O OnexkTpoHHBIH Oubmmoreunbli karamor Web WPBUC — pexum gocryna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

o DBC JIAHbB — pexum pocryma: https://e.lanbook.com/
3BC Znanium.com — pexxum gocrtyna: https://new.znanium.com/

DBC FOPAUT — pexum nocryma: https://urait.ru/

3BC POLPRED.COM: http://www.polpred.com/

OneKTpoHHas oubnuorexa M3J1aTETBCKOTO LEHTpa «AKazeMus»:
https://www.academia-moscow.ru/elibrary/ (komnekuus CITO)

o DBC ®I'BOY BO Bonoroackas I'MXA — pexum pocrymna: https://molochnoe.ru/ebs/

©)
@)
©)
@)

9. MaTepunajibHO-TeXHHYeCKOe o0ecnedeHue TUCIUTLTHHbI

CrannapTHO 000pYyAOBaHHbBIE JEKIIMOHHbBIE ayAUTOPUH JJIsl IPOBEICHUS UHTEPAKTUBHBIX
JIEKIUI: BUIEOMPOEKTOP, IKPaH HACTEHHBIH, HOYTOYK.

Marepuansl 1o odopmiieHHto jabopaTopuu (repOapHble MaTepuaibl [0 TeMe
«PacturenbHas KieTka Kak OTKphITasg cuctemay; miakat «dorocuHres»; mH(OpMalUOHHBIE
MaTepuaibl ¢ BbICTaBKU-ipMapku «Poccuiickuii sec», a Takke M0 (U3UKO-XUMHUECKON
TEMaTHKE);

[TpuGops! 1abopaTropun GpU3MOIOTUU paCTEHUI

Becbr Ohaus SPU-402 (400r/0,011)

Bece BC5080 — 3 .

Becst MJI 3 B1)KA (170*173) "Heroton" (d=0,02)

Becsi anexrponnsie OHAUS SPX622 (620r/0,011)

Kamopumerp KOK-2 — 2 mr.

Mukpockon Muxkmes

Muxkpockon rudposoit Levenhuk D870T, 8 Mnukc, TpUHOKYISpHBIN

Muxkpockon buonam P-11

Mukpockon buomnam P-15

Mukpockon 6HoI0rnYecKuii
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http://window.edu.ru/
http://window.edu.ru/
http://www.consultant.ru/
https://www.e-disclosure.ru/
http://www.garant.ru/
http://gtnexam.ru/
http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.polpred.com/
https://www.academia-moscow.ru/elibrary/
https://molochnoe.ru/ebs/

Muxkpockon 6nonoruyeckuii C-1
MHUKpPOCKOI TOPU30HTAIbHBIN
Muxkpockon MB/I-1

Mukpockon MBC-9
Muxkpockon MBC-9

Mukpockon MBC-9
Muxkpockon C-11

[xad cymmibHBINA
[IITaHreHIUpKyIb
CneKkTpoCKOnbI

XvMHYecKas 10Cy/1a U PeaKTHUBBI.

OBECIIEYEHUWE OBPA30OBAHMS U151 JIULI C OB3

st obecnieuenust 00pa3oBaHUs WHBAIUAOB M JIMI C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU
3JI0POBbsl peanu3anys AUCLUILIMHBI MOXKET OCYLIECTBIATHCSA B aJallTUPOBAHHOM BUAE, UCXOIs
U3 UHAWBUAYAIBHBIX TICHXO(M3MYECKHMX OCOOEHHOCTEH M 1O JIMYHOMY 3asiBICHUIO
00yyYaroIerocs, B 4aCTU CO3JaHMsl CHEIMAIbHbBIX YCIOBUH.

B cnenmanbHble yCIOBHS MOTYT BXOAMTBH: NPEAOCTABICHHE OTICIBHOW ayJUTOpPHUH,
HEOOXO/UMBIX TEXHUYECKUX CPEJCTB, MPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIEr0 HEOOXOUMYIO
TEXHUYECKYIO TIOMOIIb, BBIOOP (POPMBI MPENOCTABICHUS WHCTPYKIUH 10 TOPSIKY IPOBEICHHS
TEKYLIEr0 KOHTPOJs M IPOMEKYTOYHOHW aTTeCTallud, HCHOJb30BaHUE CHEMATIbHBIX
TEXHUYECKUX CPEJICTB, IPEIOCTABICHUE MTepephIBA JJIs IIpUeMa MUIIH, JIEKApCTB U JIp.

Jis auI ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI IIPEIYCMOTPEHA OpraHHU3alus
KOHCYJIbTAIIMH C UCII0JIb30BAaHUEM JIEKTPOHHOM MOYTHI.

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM PadOThl 00ydaroIUXCs W3
YHCIIa MHBAIK/IOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM X 370POBbS M BOCIIPUSATHS HH)OPMAITHH:

Jlnist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B IieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIeHUsIMHU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEeHUsIMU OTIOPHO-/IBUTATEJIBHOTO ammapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.
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10. KapTa koMneTeHIHil 11 CHUTTHHBI

Ha3panue THCHUIUIMHBI (KOJ U HA3BAHUE HAIIPABJIEHUSA MOJATOTOBKH)

dwusunonorus u buoxumus pacteHuid (HanpasiaeHue noarotoBku 35.03.05 CamoBoICTBO)

- IPUMCHATH INTOJTYUYCHHBIC 3HAHHWA HA IIPAKTUKC.

Hens qucuuninHbl — W3y4YeHHE OOIMMX 3aKOHOMEPHOCTEH M KOHKPETHBIX MEXaHU3MOB, JICKANIMX B OCHOBE JKHU3HEACATEIHHOCTH
pacTeHui.
3amauu JUCIUIUINHBI - U3YYUTH (PU3UOJIOTHIO PACTUTEIBHON KIETKH, CTPOCHHUE PACTUTEIBLHOTO OpraHu3Ma;

- 3HAaThb (1)I/ISI/IOJ'IOFI/ILIeCKI/Ie IMPONHECChI, IPOUCXOAANINEC B PACTUTCIIBPHOM OPraHu3MeE, X 3aKOHOMCPHOCTH,
- HAY4YUTCA CTaBUTb Ha60paTOpHBIC OIIBITBI U ACJIATH BBIBOJbI U3 IMOJIYYCHHOI'O MaTcpuala,

B mpotiecce ocBoeHUs JaHHOM TUCHUIUIMHBI CTYACHT (QOPMUPYET U IEMOHCTPUPYET CIACAYIONINE

yMeeT BbIOpaTh U MPUMEHUTH MPUEMBI,
HallpaBJICHHbIE Ha YJIYYUIEHUE POCTAa,
JIEKOPATUBHOCTD KU3HEHHOT'O COCTOSHUS
JIPEBECHBIX ~ PACTEHUA M 3€JICHBIX
HACAXKJICHUHN U UX YCTOUYHUBOCTH.

NI 3  onc1l BIAIEET  TBEPABIMU
3HAHUSAMU (PU3UOTOTHYECKUX MPOIIECCOB
B JKM3HEIEITEIBHOCTH pACTEHHs, a
TaKKe HaBbIKAMH MHOCTaHOBKU
AKCIIEPUMEHTA, JJA0OPATOPHOTO OMBITA.

Nupex dopMynHupoBKa [Inanupyemblie pe3ynbTaThl Texnomorun  [@opma CryneHu ypoBHEW OCBOEHUs
c 0o0yueHus (MHAUKATOPbI (GOpMHUPOBAHU |[OLIEHOYHOTO | KOMIETEHLIUU
JIOCTH>KCHHS] KOMITETEHIINH ) s cpeicTBa
ObmenpodeccnoHanbHble KOMIIETEHIIUN
OIIK-1| cnoco6en pemats THUHOBbIE | ML 1 opic-1: Jlexumn Tectuposa IloporoBblii
3aJaud TPO(EeCCUOHATBHOM | 3HAeT OCOOCHHOCTH M MEXaHHU3MBI HUE (yaoBy1eTBOpHTEIbHBII)
NESTCIIbHOCTH Ha OCHOBE | OCHOBHBIX (pr3Mosornveckux mporeccos | Jlaboparopu 3Haert
3HAHUW OCHOBHBIX 3aKOHOB | Y pacTeHUIA: TPAHCIIUPAIUH, | bI€ 3aHATUS - 0COOGHHOCTH  MEXaHU3MOB
MaTEeMaTUYECKUX u | GpoTOCHMHTE3a, JAbIXaHUSA, BOJHOTO U [IucbMeHH | OCHOBHBIX (bU3HOIOrHYECKUX
€CTECTBEHHBIX  HayK  C | MUHEpaJIbHOrO mHUTaHus, cuHTe3a u | CamocTosTe | BIU MIPOILIECCOB, MPUYHHBI u
MIPUMEHEHUEM MIPEBpAIllCHHs] BEIIECTB B PACTEHUSX; | JIbHAS KOHTPOJIb | MEXaHU3MBI UX HAPYIICHUN
nH(pOpMaIMOHHO- NpUYMHBL W MEXaHW3M HapylieHu# | pabota IpoaBuHyTHIii (X0poI11I0)
KOMMYHUKAI[MOHHBIX (bU3UKO-OMOXMMHYECKUX TPOIECCOB H YMmeer BbIOpaTh M TPUMEHUTH
TEXHOJIOTH CIoco0bI npeononenus, | Uurepaktus MpUEMBI,  HalpaBJ€HHbIE  Ha
MPEAOTBPAIIECHUS TUX HAPYIIICHUI; HBIC 3aHATUS YIIy4IIeHUE pocrTa,
N 2 one1: JNEKOPATUBHOCTH JKM3HCHHOI'O

COCTOSIHUSI JIPEBECHBIX pPaCTCHUU
W 3CJICHBIX HACWKICHUW H UX
YCTOMYUBOCTH.

Bobicokmii (0TJIMYHO)

Buameer - TBepIbIMH 3HAHUSMH
(U3NOJOTHYECKUX TIPOIIECCOB B
KHU3HEIEATCILHOCTH PACTEHUS;

- HaBBIKAMHU MMOCTAaHOBKH
IKCIEPUMEHTa,  JIaOOPaTOPHOTO
OIIBITA.
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