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1. Hexab n 3axaum y4eOHOM AU CHHUIIIMHBI

Heab u3ydyeHus: TUCHMIVIMHBI «DuU3nO0MOTUS W OMOXUMHS PACTCHUH» - H3ydeHHUE
00X 3aKOHOMEPHOCTEN U KOHKPETHBIX MEXaHU3MOB, JIEXKAILUX B OCHOBE XKH3HEAEATEIbHOCTH
pacTeHuil.

3agauM JUCHMIIMHBI:

1. m3y4unTh GUNOIOTHIO PACTUTEIBHOMN KIETKH, CTPOCHUE PACTUTEIBHOTO OPraHU3Ma;

2. 3HaTh (PU3MOJOTUYECKUE MIPOLIECChl, MPOUCXOJAIINE B PACTUTEIBHOM OpraHU3Me, UX
3aKOHOMEPHOCTH;

3. HAy4uTCsl CTaBUTh J1a0OpaTOpHBIE OIBITBI W JIeNaTh BBIBOJABI U3 IOJYYEHHOIO
MaTepuaia;

4. IpUMEHSATH [0JyYeHHbIE 3HaHUS Ha IPAKTUKE.

2. MecTo y4eOHOI TUCHUITHHBI B cTPYKType OOII

Hucuunnuua «®Pu3nonorus U OUOXUMHS pPACTEHUN OTHOCHUTCS 0a30BON 4YacTu
00s3aTeNbHBIM JUCHUILTUHAM (PelepabHOrO ToCyIapCTBEHHOrO0 00pa3oBaTeNbHOTO CTaHAApTa
BbICILIErO0 00Opa3oBaHusi O HampaBieHuto noarotoBku 35.03.05 «CanmoBoactBo». MHaekc
JUCLHUIUIMHEI 10 yueObHomy miany: b1.0.15

OcBoenne y4eOHOW TUCHHMILIMHBI «DU3NOIOTH U OMOXMMUS pacTeHHiD» Oa3upyercss Ha
3HAHUSX W YMEHHUSX, MOJYYEHHBIX CTYJACHTAMH IPU HM3YYEHUHM TaKUX AMCHUIUIMH Kak:
«boranukay, «®uzukay, «XuUMHSI»

K 4unciny BXOAHBIX 3HAHMI, HABBHIKOB M KOMIIETEHIUI CTYJIEHTa, IPUCTYIAIOIIETO K
U3YYCHUIO JUCHUTUIMHBI «Du3uonorus u OUOXUMHS PACTEHUiI», TOMKHO OTHOCUTHCS
creayrouee:

Jucuunnuna «Pu3nonorus u OMOXUMHUS pacTeHUN sBisieTcs 0a30i Ui MOCIEAYIOIETO
u3ydeHus: nucuuiuinH «OBoreBoAcTBO», «llnomoBoacTBO», «JlekopaTMBHOE CaJ0BOJICTBOY,
«Arpoxumusiy, «Cenmekiuss W CEMEHOBOACTBO CaJIOBBIX pacTeHUil», «/lekopaTtuBHOE
pacTEeHUEBOJCTBO» U T.1.

3. KomnereHuuu oOyuamuerocsi, (popMupyemMblie B pe3yJibTaTe OCBOCHHS Y4eOHOM
AUCHHUILINHBI

[Tponiecc u3yyeHus AUCUUIUIMHBI «DU3HONIOTUS U OMOXMMUS PAaCTEHUI» HampaBieH Ha
(dhopMUpOBaHHE CIEAYIOMINX KOMITETCHITHI:

OIIK-1 — cmocoGeH pemaTh TUMOBBIE 3aJaud NMPO(ECCHOHANBHOM ESITEeNbHOCTH Ha
OCHOBE 3HAHWI OCHOBHBIX 3aKOHOB MaTEMaTHYECKHX M €CTECTBEHHBIX HAayK C IMPUMCHCHHUEM
MH(POPMAIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUI;

K YUCITYy BXOAHBIX 3HaHI/II71, HaBBbIKOB " KOMHeTeHHHﬁ CTYACHTA, MPUCTYIIAIOIIETO K
U3YYEHHUIO JUCHUIUIMHBI «DU3nonoruss M OUOXUMHS PAcCTeHUi», JOIDKHO OTHOCHTBHCS

() (S13% {011 (SoH

KO,Z[ 1 HAMUMCHOBAHHC

KO}I N HAMMCHOBAHUC MHAUKATOpa JOCTHXKCHUSA KOMIICTCHIINN
KOMIIETECHIIU U

U 1 ope1 - 3HACT OCOOGHHOCTH M MEXAaHHM3MBl OCHOBHBIX
(bU3MOIOTHYECKUX  TPOIECCOB y  PAcTEHUW:  TpaHCIHpAIUH,
(dboTocuHTE3a, IBIXaHUS, BOAHOTO U MUHEPATHHOTO MUTAHUS, CHHTE3a U
MPEBpAIICHUS] BEIIECTB B PACTCHUSIX; INPUYMHBI M MEXaHU3M
OIlK-1 HapymeHn  (QU3NKO-OMOXMMHMYECKMX  TPOLECCOB M CIOCOOBI
MIPEOI0JIEHUS, IPEIOTBPAILICHHS 3TUX HAPYILICHUH;

N/ 2 gpi-1 - yMeET BBIOpPATh U MPUMEHUTH MPUEMBI, HAIIPABJICHHBIE HA
yIy4IIEHHUE  pOCTa, JACKOPATHUBHOCTb  KM3HEHHOI'O  COCTOSIHUS
JIPEBECHBIX PACTCHUI U 3€JICHBIX HACAKICHUN U UX YCTOWYHUBOCTH.




U 3 onc1 - BiIameeT TBEPABIMH 3HAHUSAMH (PU3HOJOTUUECKHUX
MPOIIECCOB B JKU3HEIEATEILHOCTH PACTEHUsS,, a TaKXKE HaBBbIKAMHU
MTOCTAaHOBKH SKCIIEPUMEHTA, JAOOPATOPHOTO OTIBITA.

4. CTpyKTypa U cojep:KaHue TUCHUTIIUHbI
OO0muit 00beM OUCHUIIINHBI COCTABIISET 5 3aUETHBIX €IUHMALL
4.1 CTtpykTypa IMCHHILIHHBI

Buj ydeOHoii padoThI B Dopma obyenus
cero OYHAas 3a04Hast
O4YHAas | 3a04Has 3 cem 4 cem 2 ceM

AyIuTOpHBIE 3aHATHS (BCEro) 111 14 o1 60 14
B mom uucne
Jlexumn 47 6 17 30 6
[TpakTruyeckue 3aHsTHSA
Jlaboparopusie pa6boTsI (JIP) 64 8 34 30 8
CamocrosTeabHast padora | 69 166 21 48 166
(Bcero)
B T.4. KOHTPOJIb 17 9 8 9 9
Bun npomexxyTouHoil artectanuu 9K3aMeH 3aueT 9K3aMEH | DJK3aMeH
Oouas TPYAOEMKOCTb
JVCITUTITAHBI
4achl 180 180 72 108 180
3a4ETHBIC € JUHUIIBI 5 5 2 3 5

4.2 Copep:xxanue pa3ieioB Y4eOHOI THCHUNIMHBI

Pazoen 1. @uzuonozus pacmumenvHoil KiemkKu

[Ipenmer u 3amaun Qusuonoruu u Ouoxumuu pacteHuil. OCHOBHBIE ATambl Pa3BUTUS
dbuznonornu pacreHuit. CBsizb (U3MONOTHHM pacTeHUW ¢ ApyruMu Haykamud. OCHOBHBIE
JOCTHXEHUST M ocoOeHHOocTH (usnonoruu pacteHuil. Kierka Kkak CTpyKTypHas WU
dbyHKIIMOHAIbHAS enuWHuIAa >kMBOM MaTepuu. OOMEH KIETKM C OKpyXKarlleld cpenoi
BEIIECTBOM, dHeprueid u uHopmaiueil. XHUMHUYECKHIl COCTaB IUTOIIa3Mbl U €€ OpraHeil.
AMuHOKHCHOTHL. benku, ux coctaB, cTpykTtypa u ¢yHKkuuu. Pomp crmabbix cBszeil B
NOJAEP)KAaHUU CTPYKTYpbl M  BaXXHEHIIMX CBOMCTBAX MAaKpOMOJIeKysl. {DepMEeHThI, HX
Ounonoruveckasi pojb, XUMHUYECKas IPUPOJIa, IPUHITUI ASHCTBUS, aKTUBHOCTb, CIEIIU(PUIHOCTD,
knaccudukanus. OMHO- W JBYXKOMIIOHEHTHBIC (DepMEHTHl. BHUTaMHHBI Kak MPOCTETHYECKHE
rpynnsl 1 KodepmeHThl. Jlokanuzanus ¢GepMeHTOB B KieTke. Perymsmus ¢epMeHTaTHBHOU
JIEATEIbHOCTH B KJIETKE ITyTEM CUHTE3a U U3MEHEHUSI aKTUBHOCTH.

Paszoen 2. Booooomen

Boma: crpykTypa, cocTosHHEe B OHONOTMYECKMX OOBEKTax ¥ 3HAa4YeHUE B
KHU3HEACSITEIbHOCTH PACTUTENBHOIO OpraHm3ma. TepMoaMHaMHUYecKHue OCHOBBI BOJI0OOMEHa
pacteHuid. Bogublii moTteHuman U ero cocrapismonive. KieTka kak ocMOTHYECKas CHCTEMa.
JIBukeHue BOJBI B CHUCTEME IIOYBa — pacTeHUE — arMocdepa IO TpagueHTy BOAHOIO
norenmana. Ilormomenne Boabl pacreHrueM. OcOOEHHOCTH CTPOEHHUS KOPHEBOM CHCTEMBI Kak
oprana noruomieHus Boasl. [louBa kak cpena BojooOecneueHus pacTeHH. J[Buratenu u myThb
BOJHOI'O TIOTOKA B LIEJIOCTHOM pacTeHuH. KopHeBoe naBieHue, ero pasmMepsl U 3aBUCUMOCTD OT
BHYTPEHHUX M BHEMIHUX ycioBuil. TpaHcmupanus, ee pa3Mepbl U OHMOJOTHYECKOE 3HAUCHUE.
KyrukynspHas u ycrbuuHas TpaHcnupauus. PU3MONOTHUS YCThUYHBIX JBHXKEHUU. MeToabl
MU3MEPEHHS] MHTEHCUBHOCTHU TPAHCIHMPALUUA. 3aBUCUMOCTbh TPAHCIHMPALUUA OT YCIOBHH Cpeabl,
cytouHblii xoa. [lyTn cHWXeHusI ypoBHsI TpaHcnupanuu. Boansiii O6amanc pactenuii. BomHbrit




JNeQUIUT U ero BIMsSHUE Ha BOZOOOMEH M Jpyrue ¢pusnonoruueckue npoueccel. [locneneiicteue
3aBsiiaHus. BiausiHue Ha pacTeHue U30bITKa BJIar B MOYBE.

Pa3zoen 3. ®omocunmes

[InanerapHoe 3HaueHue ¢orocuHTe3a. PUIMKO-XUMHUYECKAs CYIIHOCTh (DOTOCHHTE3A.
['maBHBIC 3Tambl pa3BUTUS TpeACTaBIeHUUA O (orocuHTese. JlucT kak opraH (HOTOCHHTE3A.
XJ0poIIacTsl, UX COCTaB U CTpoeHue. [IMrMEeHTHl XJIOPOIIaCTOB, UX XMMUYECKasi Mpupoja u
onrtuueckue cBoiictBa. CBeroBas ¢aza ¢(ortocuHTe3a. Opranusanus U (QyHKIHOHUPOBAHUE
NUTMEHTHBIX ~ cucteM. llukianueckoe u  Hemukiandeckoe  gorodocdopriinpoBaHue.
dorookucieHne BoAbl. MerabonuzM yriepona mpu  (oTtocuHTe3e (TeMHOBas  (asa).
BoccranoBurenbHbii ieHT030(h0chaTHbIi 1uki (ki KansBunaa). OcobeHHOCTH (OTOCHHTE3a
y Cs- u Cy-pactennii. DoTocunTe3 1o THITY TOJICTIHKOBBIX (CAM-Merabonusm). DotoapixaHue
¥ METa0O0JIM3M TIIMKOJIEBOW KUCIOTHI. 3aBUCHMOCTh (POTOCHHTE3a OT BHYTPEHHUX WM BHEIITHHUX
dakropoB. HMHTeHCHMBHOCTHh (oTOCHMHTE3a U oOmas Ouojorudeckass MNPOAYKTUBHOCTh
PACTUTENBHBIX OPraHU3MOB. Perymsmus poTocuHTe3a Ha YpOBHE OpraHa u LIeJIOr0 pacTeHHUsL.

Pa3zoen 4. /[vixanue pacmenuii

buonoruueckoe okuciieHue — JAbIXaHUE U OpOXKEHHE, UX OTJIMYME OT OKHUCIICHHUS B
HEXXHBOW Tpupoje (ropeHus). 3HaYEHUE IbIXaHUS B KU3HU pacTeHU. MUTOXOHIpUU, HX
KOJIMYECTBO B KIIETKE, pa3Mepbl, CTPOCHUE, XUMUYICCKUH COCTaB M (DYHKIIUU. XUMU3M JIbIXaHUS.
['mukonus, ero perynsiuusi U SHepretuka. AspoOHas ¢aza npixanus. L{ukn Kpebca (nu- u
TPUKapOOHOBBIX KHCJIOT), ero perymsuus u SHEpPreTUKa. JpixarenbHbie
(97EeKTPOHTPAHCIIOPTHBIE)  LIEMM, OCHOBHAs W ajbTepHaTHUBHBIE.  OKHUCIUTEIbHOE
docdopmnrpoBanre Ha YpPOBHE cyOcTpaTa W B DJIEKTPOHTPAHCIOPTHON Ienu. MexaHu3m
CONPSDKEHMST TPAHCHOPTA JJIEKTPOHOB ¢ cuHTEe30M AT®. PerymupoBaHue AbIXaHHS MpU
XpaHEHUU CEeMsSH M COYHOM MpOAyKIMH. JlpIXaTenbHBbIH Ta3000MeH Kak cllaraemMoe
IPOAYKIIMOHHOTO Ipolecca. J{pIxaHue Ha pocT U Ha nojajepkanue. OnTUMH3aIus B3auMOCBI3U
JBIXATENBHOTO U (JOTOCHHTETUYECKOTO ra3000MeHa MOCEBOB.

Pa3zoen 5. Ocnoevl nouseHnoll MuKpoouonsozuu

MunepanbHbIe BellecTBa B (UTOLIEHO3aX U UX KPYToBOPOT B dkocucTeme. [1noTHOCTh 1
pacnpenenenre KopHed B mouBe. [loyBa Kak MCTOYHMK NUTATEIbHBIX AJIEMEHTOB. BriusHue
pu3ochepHoit MUKpO(hIOPHI Ha TOTJIOIICHNE BelllecTB. B3auMoieiicTBE MKy PACTEHUSMHU.

Pa3zoen 6. Munepanvnoe numanue pacmeHnuil

HeoO6xomuMmbie pacTeHHI0O Makpo- M MHUKPOIJIEMEHTBI, X YCBOSEMbBIE COCTUHEHUS M
duznonornueckas poib. DuU3MONOTHUECKHE HApYIICHHUsS TMPH HEJOCTaTKe OTIEIbHBIX
aneMeHTOB. [IpUHIUITBI AMATHOCTUKH JeUINTA MUTATEIBHBIX 3J1eMeHTOB. IOHHBIN TpaHCTIOPT
B IIEJIOM pacTeHHu. PaauanbHOe mMepeMelieHre MOHOB B KOPHAX (IBMKEHHE MO aroIlIacTy,
cumiuiacty). [lepemenienrne nOHOB Ha JJalbHHUE PACCTOSHUA 1O Keuieme U ¢iosme. HexkopHeBoe
nutanue pacteHuid. [lorymomeHue wWOHOB KieTkamMu JjJucTa. OTTOK HOHOB U3 JIMCTHEB.
[lepepacnpenenenre M peyTUIM3alusl BEIIECTB B pAacTeHUU. PerynupoBaHHe pacTEHUSMU
CKOPOCTH  TOTJIOIIEeHUsT  WOHOB.  llornomieHne  WOHOB W3 pa30aBICHHBIX U
BBICOKOKOHIIEHTPUPOBAHHBIX PACTBOPOB. PUTMHUYHOCTH B TIOTJIOMIEHWH HOHOB KOPHSIMHU
pacTeHui. B3auMocCBsI3b MEX 1y TOTOKAMU MOHOB U BOJIbI B KOPHE.

Paszoen 7. Ilpeepawienue opeanuueckux éeuyecme 6 pacmeHuax

Cnenmnduka oOMeHa BemIeCTB y pacTeHuil. MeTaboau3M U MeTa0oJIMYecKHe IyTH.
Karabonuueckrie u aHa0oMWYecKHe TMPOLECChl. [ JIaBHBIE DJHEPreTUYECKUE TMPOIYKTHl H
OCHOBHbIE METa0OJIUTHI, OOpa3yloIluecs MNpH pacHaae CIOXKHBIX OPraHUYECKUX BEILECTB.
[TpuHIMIIBI OCYIIECTBICHUSI aHA0OMUYECKUX peakluuid. AKTHUBHpPOBaHHE METAOOIHUTOB B XOE
OMOCHHTETHYECKUX TpOoIeccoB. Poib MakpoOIpruyecKkux COEAUHEHUH U BOCCTAaHOBJIEHHBIX
HYKJIICOTH/IOB B PEAKIUSIX CHHTE3a BEIIECTB. MeTa0omuvecKhe IMyTH CHHTE3a BaKHEHIIHX
XUMHYECKHX BEIECTB B PACTUTEIHHOM OpraHu3Me. TpaHCIOPT OPraHMYECKUX BELIECTB —
OCHOBHOI MEXaHHM3M B3aHMOCBSI3U MEXIY OMOXMMUYECKUMU IMPOILECCAMU, MTPOUCXOSIINMH B
pa3IMYHBIX OpraHax M TKaHAX pacTeHui. CTpyKTypHbIE 3JEMEHTHl (PI0dMBI U UX (PYHKIHU.
CocTtaB (103MHOT0 COKa 1 MHTEHCUBHOCTD €TI0 NEPEMEILEHUS B PACTEHUH.



Pazoen 8. Pocm u pazeumue pacmenuil

[TonsiTe 06 oHTOrEeHe3e, pOCTe U Pa3BUTUU pacTeHUil. OHTOreHe3 U ero MepuoIu3alus.
Knerounsie 0cHOBBI pocTa U pa3BuTHs. OUTOrOPMOHBI KaK (aKTOPHI, PETYIUPYIOLIHE POCT U
pa3BUTHE LIEJIOCTHOTO pacTeHus. XuMudeckas npupoia (UTOTOPMOHOB M UX OHUOCHHTE3 B
pacrenusx. Jlokanuzanus OuocuHTE3a (GUTOrOPMOHOB B pacTeHuu. IlepeaBmwkenne (TpaHCHopT)
¢utoropmoHoB. OcoOeHHOCTH JeHCTBHS (PUTOrOPMOHOB Ha POCT TKAaHEW U OPraHoOB,
¢dopmupoBaHue ceMsH U T1010B. Puznonoruueckue GyHKIUN GUTOrOpMOHOB. DUTOTOPMOHBI U
CTPEccOBOE COCTOsIHUME pacTeHuil. BzaumopeiictBue ¢uroropmonoB. Bnusaue ¢guroropmonon
Ha poct u Mopdorenes pactenmii. lcmonb3oBaHUE (PUTOTOPMOHOB U (PU3HUOIIOTUYECKU
AKTHUBHBIX BEILIECTB Ha NpakTuke. Pazsutue pacrenuit. Mopdonoruueckue, Gu3nogoruueckue u
OMOXMMHMUYECKHE TPU3HAKK OOIIMX BO3PACTHBIX HW3MEPEHHN Yy pacTeHuid. SpoBuzanusi.
®oronepuoausM. IloHsTHE O pOCTE LEIOCTHOIO pACTEHUs. YIPABICHUE TIE€HEPATUBHBIM
pa3BUTHEM U CTapeHueM pacteHuil. OCOOEHHOCTH pocTa pacTeHui B LieHo3e. Perynsius pocra u
oHroreHe3a. ®duznonorust GOPMHUPOBAHUS IUIONOB, CEMSH M JPYIHX HPOAYKTHBHBIX YacTei
pactenuii. Gusnonorus upereHus. GU3NOIOTUS ONBLIEHUS U OIUIOJOTBOPEHUs. POpMUpOBaHUE
CEeMSH KaK ASMOpPHMOHAIBHBIA TEPUOJ OHTOreHe3a pacTeHuid. HakoruieHne u mpeBpaiieHue
BellecTB Npu (HOPMUPOBAHMM CEeMsH. B3anmMoOJelCTBUE BEreTaTUBHBIX U PENPOTYKTUBHBIX
opraHoB B mporiecce hopMupoBaHus ceMsiH. [IpeBpaiieHne BemecTB Mpu CO3PEBAaHUH COYHBIX
10710B. BriusHue BHYTpEHHUX M BHEIIHUX (PaKTOPOB HA Ka4ecTBO ceMsiH. DPU3MONIOTUS MOKOS
cemMsH. Tunbl mnokos ceMsH U (aKTOpbl, MX OOYCIIOBIMBAIOUIME. OK30I€HHBIH IOKOM.
OuporeHHslil nokoil. [Ipekpamnienue nokos cemsiH. [Ipoueccel, mporekarouye npu NpopacTaHuU
ceMsiH. DPU3HOJOTUYECKHE OCHOBbI XPAHEHUs CEMsH, IUIOJIOB, OBOILIEH, COYHBIX IUIOJOB U
rpyObIX KOPMOB.

Pazoen 9. Ycmoituueocmv pacmenuil K HeONAZONPUAMHBIM YC/IOGUAM GHEUIHEN]
cpeowl

I'panHuibl mpUCTIOCOONICHNST M YCTOMUYMBOCTH. 3alllUTHO-TIPHUCIIOCOOMTENbHbBIE PpEeaKIUu
pacTeHuil Ha JeiicTBUe moBpexaaroumx ¢akropoB. OOpaTiMble U HEOOpaTUMbIE TOBPEKACHUS
pacTeHuil, ux TkaHel u opraHoB. V3MeHeHUs PU3MKO-XMMUYECKUX U (YHKIIMOHAJIBHBIX CBOMCTB
PACTUTENBHBIX KJIETOK M TKAHEW NpU NOBPEXKIECHUSX W MIPOLECCHl aJanTaluu. AJanTUBHBIN
NoTeHIMan  pacTeHud.  XoJoJOCTOMKOCTh.  PHU3MOJIOro-OMOXMMHUYECKHE  HM3MEHEHHs Yy
TEMJIONIOOMBBIX PACTEHUH NpU TMOHMKEHHBIX MOJIOKUTEIbHBIX TemrepaTypax. llpucnocobnenue
pacTeHUi K HU3KMM IOJIOKHUTEIbHBIM TemneparypaM. CrocoObl MOBBIIIEHHUS XOJI0A0CTONKOCTH
pacteHuil. MoOpo30yCTONYHMBOCTh. YCIOBHUS W NPUYMHBI BbIMEpP3aHHUs pacTeHUM. 3aKauBaHHE
pacteHudi, ero (¢aspl. OOpatumocTh mporeccoB 3akaiuBaHus. CrocoObl MOBBIIICHUS
MOPO30yCTOMYMBOCTH. MeETOAbl H3Y4YEHHsS] MOPO30YCTOMUMBOCTH PACTEHUN. 3UMOCTOMKOCTB.
3UMOCTOMKOCTh KaK yCTOMYMBOCTH KO BCEMY KOMIUIEKCY HEOJaronpusTHBIX (HaKTOpOB
nepe3uMoBkH. BeinpeBanue. Boimokanue. [ubens mon nensHoM Kopkoil. Brimmpanue.
[ToBpexnenne ot 3uMHed 3acyxu. CrocoObl TOBBIIIEHUS 3UMOCTOMKOCTH — PACTEHUH.
KapoycroitunBocts pactenuii. I3meHeHust B 0OMeHe BEIECTB, POCTE U Pa3BUTUHU PACTEHUM MPH
JNEUCTBUM MaKCUMAJIbHBIX TemriepaTyp. CHocoObl TOBBIIEHUS >KapOCTOMKOCTH pacTEHUIl.
3acyXxO0yCTOMYMBOCTh pacTeHruid. COBMECTHOE JEWCTBHE HENOCTaTKa BIArd W BBICOKOM
TemIiepaTypbl Ha pacreHue. OcoO0eHHOCTH BogooOMeHa y kcepoduToB u Me30¢uToB. BimsHue Ha
pacteHust Henocrtartka Biard. [IpeanoceBHOE MOBBIIEHHE Xapo- M 3aCyXOYCTOMYMBOCTH.
Kputnyeckne mepuoasl B BOJOOOMEHE  pasHbIX  pacTeHud. Ilyrm  moBblIeHHS
3aCYyXOYCTOMYMBOCTH  KYJIbTYpHBIX pacTeHuil. CoJleyCTOMYMBOCTh pacTeHuil. Briusnue
3aCOJICHHOCTH Ha PACTeHMs, MEXaHU3MbI TOJepaHTHOCTU. Tumsl ragoduros. ConeycTORYUBOCTD
KyJbTYPHBIX pacTeHuid. ['azoycToilunBOCTh pacteHuid. [lyTm mocTyrieHus ra3oB B pacTECHHS.
JleiicTBUE BpeIHBIX T'a3000pa3HbIX BEILIECTB, BBLACISEMbIX MPOMBIIUIEHHOCTHIO U TPAHCIIOPTOM.
Oco0EHHOCTH Ta30yCTOMYHNBOCTH.



4.3. Pa3nenbl y4eOHOM TUCHUIIMHBI U BUI 3aHATHH

No HaumenoBanue pazzaenos Jlexuuu | IIpaxr. Jla6op. CPC | Bcero
ILIL. y4eOHOH TUCIMITIIMHBL 3aHATUSA 3aHATUSA
3 cemectp
1 | ®usuonorus pacTUTEIBLHON 4 - 16 4 24
KJIETKH
2 | BonHblii pexuM pacTeHHH 4 - 12 4 20
3 | doTocuHTE3 4 - 4 4 12
4 | JlpixaHue pacTeHui 4 - 2 4 10
5 | OcHOBBI TOYBEHHON 1 - - 5 6
MUKpPOOHOJIOTUH
Hroro B cemectpe 17 - 34 21 72
4 cemecTp
6 | MunepampHOE IHTaHHUE 8 - 8 10 26
7 | IIpeBpaieHne opraHunIecKux 8 - 8 10 26
BEIIIECTB B PACTEHUSX
8 | Poct u pasBuTHe pacTeHui 8 - 8 10 26
9 | YcroituuBOCTh pacTeHUi K 8 - 8 14 30
HEeOJIaronpHUsITHBIM yCIOBHAM
BHEIIHEN CpeJibl
Wroro B cemectpe 32 32 44 108
Bcero 49 - 66 65 180
4.4 Matpuua ¢popMHPOBAHUS KOMIIETEHIHIi M0 THCIUILINHE
No ObmenpodeccnoHanbHbIe O6mee
TLII. Paznernbl, TeMbI TUCTIMITITHBI KOMIIETECHIIH KOJINYECTBO
OIIK-1 KOMIIETEHIINI
1 | ®usnonorus pacTUTENbHON KIETKH + 1
2 | Boaublil pexxuM pacTeHUn + 1
3 | ®orocuHTE3 + 1
4 | JIpixaHue pacTeHHM + 1
5 | OcHOBBI NOYBEHHOI MUKPOOHOIOTHU + 1
6 | MuHepanbpHOE MUTaHHE + 1
7 | IlpeBparieHne OpraHMueCcKuX BEIIECTB B + 1
pacTeHusIX
8 | Poct u pa3BuTHE pacTeHUN + 1
9 | YcToiunBOCTh pacTeHUH K + 1
HEeOJIaronpHusTHBIM YCIOBUSM BHEIIHEH
cpezbl

5. O06pa3oBaTre/ibHbIE TEXHOJIOTHHU

O6bemM ayauTOpHBIX 3aHATHNA Bcero 115 yacos, B T.u. nekuuu 49 dacos, 1a00opaTOpHbIE
paboThI 66 Yacos.

21 % — 3aHATUH B MHTEPAKTUBHBIX (opMax oT oObeMa ayTuTOpHBIX 3aHATHH. (CoriacHo
®I'OC no Hanpasnenuto noaroroBku 35.03.05 «CagoBoactBo» He MeHee 20% 3aHATHIA AOTAKHO
IPOBOJUTHCA B MHTEPAKTHUBHOM Gopme)



Bun 3anartus
Hcnonp3yemble MHTEpAKTUBHBIE 00pa30BaTeIbHbIE Komnyectso
Cemectp | (JI, I13, JIP u
TEXHOJIOTUH U TEMa 3aHATHS 4acoB
ap.)
3 JIP KomnextuBHass pabora B rpynmnax «lIponunaemMocTs 2

IPOTOILIA3MbI»

JIP KomnexktuBHas pabora B rpymnmax «l3meHeHue 2
IPOHMIIAEMOCTH NIPOTOILIA3MBbI IIPU MOBPEKACHUN

JIP KomnexruBnas pabdora B rpynnax «BogooOmen mobera 2
JIPEBECHON OPOBI»

J Mosrosoii mrypMm «Tpancnupanus» 2

JIP KonnextuBnas padora B rpynnax «Tpancnupauus» 2

JIP KonnexktuBnas pabGora B rpynmax «lIurmeHTs 2
3€JIeHOTO JIUCTa»

4 JI Mo3srosoi LITYpM «MmuHepanbHOe [IATaHUE 2

pacTeHui»

JIP KomnextuBnas pabGora B rpynnax «OmnpeneneHue 2
30JIbHBIX 3JIEMEHTOB U a30Ta»

JIP KonnexktuBnas pabora B rpynnax «JlelicTBue 2
(hepMEeHTOB B PaCTCHUUN»

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

JIP KomnextuBHas paGora B rpynmax «3aluTHOE 2
JefiCTBHE caxapoB Ha MPOTOIJIa3My IpU JAEUCTBUU
HU3KHUX TEMIEPATypP»

JIP KonnexktuBHas pabora B rpymnmax «OmnpeseneHue 2
YKapOCTOMKOCTH PACTCHUIN»

Utoro: 24

[TprMepsl HHTEPAKTUBHBIX (JOPM U METOJIOB MPOBEACHUS 3aHATUN: POJIEBBIC U JIEJIOBBIE
UTPBI, TPEHUHT, UTPOBOE MPOEKTUPOBAHUE, KOMIIBIOTEpHAs CUMYJISALUSA, JIeKIMs (mpobiemMHas,
BU3YalIHM3aIus U Jp.), JUCKyccUs (C «MO3TOBBIM IITYpMOM» U 0€3 HEro), mporpaMMHpPOBaHHOE
o0ydeHue u Jp.

7. YueOHO-MeTOAMYeCKOe ofecreyeHre caMoCTOATebHON padoThl cTyl1eHTOB. OLeHOYHbIe
CpeCTBA A/ TeKYLero KOHTPOJs yCceBaeMOCTH, POMEKYTOYHOH aTTeCTAlUM 110 UTOraM

OCBOCHHUSA JUCIHHUIIJINHBI

7.1 Buabl caMoCTOSITeJIbHOH padoThl, MOPSIAOK MX BHINOJHEHUS M KOHTPOJISI

Ne| Pasnex (Tema) Buasr CPC Hopsaok Bpimoanenus CPC Meron
n/n| JAUCHMILUIUHBI KOHTPOJIA
1 | ®usumomorus IloaroroBka x Pabota ¢ j1eKIMoHHBIM IInceMeHHbIit
pacTUTENBHOU JIP, MaTepuaioM, OCHOBHOUN U KOHTPOIIb
KJIETKHU MOJATOTOBKA K JIOTTOJTHUTEIbHON JIUTEPATYPOH,
TECTUPOBAHUIO, | UHTEPHET-PECYPCAMHU,
pazbop MOJAroTOBKa otyera mno JIP
CUTYaLIMOHHBIX
3a71a4
2 | Bomuslii pesxxum IToarorosxka k Pabora ¢ J1eKIIHOHHBIM TectupoBanue
pacTeHui JIP, MAaTepHaJIOM, OCHOBHOM U




MOJIrOTOBKA K JIOTIOJTHUTEIbHOM JIUTEPATYPOH,
TECTUPOBAHUIO | HHTEPHET-pECypCcamy,
MOJAroToBKa oryera no JIP
3 | ®orocunTe3 [Togroroska k Pabora ¢ neKiMoHHBIM TectupoBanue
JIP, MaTepuaioM, OCHOBHOU U
MOATOTOBKA K JOTIOJIHUTENBHOM JIMTEPaTypOH,
TECTUPOBAHUIO | HHTEPHET-pECypcamy,
OOoAroToBKa oTueta mno JIP
4 | Ipixanue [ToaroroBka k Pabora ¢ neknroHHBIM TectupoBanue
pacTeHuit JIP, MaTepuagioM, OCHOBHOM 1
IIOJArOTOBKA K JIOTIOJIHUTEIIBHOM JINTEPATypPOH,
TECTUPOBAHUIO | HHTEPHET-pECcypcamy,
MOJAroTOBKa ot4yera no JIP
5 | OcHOBBI [ToaroroBka PaGora c IeKIIOHHBIM TectupoBanue
IMOYBEHHOM TECTUPOBAHUIO | MAaT€pUAIOM, OCHOBHOU U
MHUKpPOOHUOIOTHH JOTIOJIHUTENBHOM JIMTEPaTypoOid,
MHTEpPHET-peCypcaMu
6 | MunepanbpHOE IloxroroBska k Pabora ¢ jex1inoHHbIM IInceMeHHBIN
MUTaHUE TECTUPOBAHUIO, | MAaT€pUAIOM, OCHOBHOU U KOHTPOJIb
pas3oop JIOTIOJIHUTEIBHOU JINTEPATYpPOH,
CUTYALIMOHHBIX | UHTEPHET-pECypcamMmu
3a/1a4
7 | IlpeBpaienue IloxaroroBska k Pabora ¢ jexiinoHHbIM TectupoBanue
OpraHUYeCKUX JIP, MaTepuaioM, OCHOBHOMN U
BEILIECTB B MOJArOTOBKA K JIOTIOJIHUTEIIBHON JIUTEPATYPOH,
pacTeHusIx TECTUPOBAHUIO | HHTEPHET-pECypcamy,
MOJAroToBKa oryera no JIP
8 | Poct u pazButne | I[loaroroBka K Pabora ¢ nekunoHHBIM TectupoBanue,
pacTeHun JIP, MaTepuaioM, OCHOBHOU U MIACbMEHHBIN
MOJrOTOBKA K JIONIOJTHUTEIbHON JTUTEPATYpOr, | KOHTPOJIb
TECTUPOBAHUIO | UHTEPHET-PECYPCaAMHU,
MOJAroTOBKa ot4yera no JIP
9 | YcroituuBocTh [Toxroroska k PaGora ¢ eKIOHHBIM TectupoBanue,
pacTeHni K JIP, MaTepuaioM, OCHOBHOMN U ITACbMEHHBIN
HEOIaronpusTHHL | TOJATOTOBKA K JOTIOJIHUTEIBHOM JINTEPaTypou, | KOHTPOJIb
M YCJIOBUSAM TECTUPOBAHUIO, | UHTEPHET-PECYPCAMHU,
BHEIIHEH cpeapl | pa3dop MIOATOTOBKA oTyeTa 1o JIP
CUTYallHOHHBIX
3a/1a4

7.2 KoHTpoJIbHBIE BONIPOCHI /UIsI CAMOINIPOBEPKH

Pa3nen (Tema)

KoHTpoJsbHbBIe BOPOCHI AJ151 CAMONIPOBEPKH

AUCHUIIJINHBI
®duznonorus OCHOBHBIE OpPTaHeIbl PACTUTENBHOM KIETKH U UX (PyHKUINN
pacTUTeNbHOM @®omMbI mazMonn3a u (pakTopsl, BIUSIONINE HA HETO
KJIETKH Cocymas cuiia KIeTKH

OcmoTHuecKoe JaBJICHUC U MCTO/JbI €ro OMMPCACICHUS

TypropHoe HanpsiKeHHE KIETKH

Bonsblii pexxum
pacTeHui

dusunonornyeckas POJIb BOABI

@®opMBbI BOJIBI B ITOYBE M PACTEHUSX

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

KhPloswN e

BHCITHUX




HBoOoo~No O R

JlaTh onpeneneHus MOHATUSM «IL1ad PACTCHUIN» U «TyTTallUsI»
[TepenBuxeHrEe BOJIBI IO PACTEHUIO

3HayeHue TpaHCIUpaluu

Buael Tpancnivpanuu

BinsiHue BHENIHUX YCIIOBUH Ha MPOLECC TPAHCIIUPALIUU
DKOJIOTUYECKHUE TPYIIIbl PACTEHUH 110 OTHOIICHUIO K BJIare

. UHTEHCHUBHOCTH TpaHCIIUPpaluu. MGTO,I[BI OIIPCACIICHUSA.

dorocunres

[TonsiTue «pOTOCHHTE3» U €0 3HAYCHUE JIJIsl pACTEHUS
CaeToBOI 3Tan (poTocuHTE3a

depMeHTaTHBHBIH 3Tan (HOTOCHHTE3a

[TurmeHTs! poTOCHHTE3A

C3 — ytb poTocuHTE3a

C4 — nyTb poTOCUHTE3A

CAM wmetabonusm

JIpIxaHue
pacTeHui

3HaueHue KUCIOpoa sl pAaCTCHHIA

JIpIxaTenbHble MPUCIOCOOIEHHS Y pacTeHUI

JlpixaHue pa3Iu4HbIX YacTel pacTeHui

CyOcTpathl AbIXaHUS

DTansl KJIETOYHOTO JIbIXaHUS

I'ukonms

Cranun a3poOHOH (ha3bl AbIXaHUS

@DaKTOpBI, BIUSIONINC HA JbIXaHHEC

CpaBHUTENbHASA XapaKTePUCTHKA (POTOCHHTE3A U JbIXaHUS

OCHOBBI
MIOYBEHHOH
MHUKpPOOHOJIOTHH

WhNRPROOoNOOOARWNENOOOEWNE

buonorunueckas azordukcaus

Juazorpodsl

Jatp moHsTHE TpoleccaM «aMMOHH(DHKALIUI», «HUTPH(PHUKAIUTY,
«ICHUTpHUPUKALIH»

AcconuaTuBHbIE a30TPHUKCATOPHI

CuMbHoTHUYECKHE a30TPHUKCATOPHI

bakrepun Azotobacter, Clostridium

PacTeHus ¢ a30THUKCUPYIOIUMH OaKTepUsSIMU

MunepanbsHOE
IIATAaHUE

IIntarenpHbIE 2IEMEHTHI

MakpossieMeHTBI paCTeHUS

MUuKpo31eMEHTBI paCTEHUS

30JIbHBIE DIIEMEHTBI PACTEHHUS

VY nobpeHus u ux BUIBI

BiiisiHMe BHENIHUX YCJIOBHM HA MOCTYIUICHMs BELIECTB B PACTECHUE

[IpeBpaiienue
OpraHu4eCKHUX
BEIIECTB B
pacTeHusIx

[TonsTue «pepmMeHbI»

Hctopus OTKpBITUS EPMEHTOB

Knaccudukamms

[TonsiTe «pepMeHT-CyOCTpaTHBII KOMIUIEKC)»
MexaHu3Mbl BHYTpEHHEH peryisinuu (pepMeHTOB
MexaHu3M (pepMEeHTATUBHOTO KaTajln3a

Pocr u pasButne
pacTeHui

Nogokwd

PFoorwndpPRroorwNdRE N O A

OcHOBHBIE pa3IUuus MEXAY IMOHATHSAMH «Pa3BUTHE» U «POCT»
pacTeHui

Turmel pocta pacTeHni

Tumbl moberoB pacTeHuit

OUTOrOPMOHBI

IlepnonuuHOCTB pocTa

[Tokoit pacrenuid. Buasl mokos.

OTanbl OHTOreHe3a pacTEHUI
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Y CcTOWYHUBOCTH 3acyX0yCTOMYHBOCTh
pacTeHui K AnanTanusi pacCTeHUM K HEJOCTAaTKy BJIaru
HeOIaronpusSTHHI KapocToiikocTh

M YCJIOBHUSAM
BHEUIHEN CpeJIbl

AJjanTanuy pacTeHUH K BHICOKMM TeMIIepaTypam
Mopo30yCTOMYMBOCTD U 3UMOCTOMKOCTh

ConeycTonunBOCTh

['pymbl pacTeHuii- raouToOB U CIIOCOOBI UX MPUCTIOCOOICHHUS
['azoycroiiunBocTh.  Knaccuukanumss — pacTeHuit 1o Kiaccam
ra30yCTOWHUBOCTH

LN~ wNE

7.3 Bonpocsl 115 3a4eTa ¥ IK3aMeHa
Bonpocs! 11t mpoBeieHrs 3aueTa NpeACcTaBlIeHbl B BUJIE CIEIYIOIIETO MePeyuHs:
1. CtpoeHue pacTUTENBHOM KIETKH.
. MemOpaHbl Kak OCHOBA CTPOEHUS KIETKHU.
. @epMEeHTHI U UX OMOJIOTUYECKOE 3HAUCHUE.
. 3HaueHne POTOCUHTE3A B )KU3HU PACTCHUHN U YeIOBEKa.
. @OTOCUHTE3 KaK OCHOBA MPOAYKTUBHOCTH PACTEHHUM.
. 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. Boanblii 0OMEH pacTCHUIA.
13. BriusiHue BOHOTO JiehHUIIATa HA )KU3HEIEATEIIBHOCTh PACTECHUS.
14. Brniusinue Ha pacTeHue N30bITKa BJIard B MOYBE.
15. 3aBucuUMOCTb TpaHCIIUPALMK OT BHELIHUX YCIOBUH.
16. ®uznonornyeckre OCHOBBI OPOIICHHUS.
17. 3HaYuMOCTh MAaKpORJIEMEHTOB U MUKPOSJIEMEHTOB JJIS )KU3HU PACTCHHUS.
18. [Ipu3Haku HEJOCTATOYHOCTH OT/ICIBHBIX SJIEMEHTOB TUTAHMUS.
19. ®usnonornueckre OCHOBBI MPUMEHEHUS YI00PESHU.
20. TTonsiTHE O POCTE U Pa3BUTUU PACTECHUH.
21. ®UTOTOPMOHBI KaK PETYISITOPBI POCTa U PA3BUTHS PACTCHUSI.
22. Vicionb3oBaHue (PUTOTOPMOHOB U APYTUX (PU3UOTOTUYECKH AKTUBHBIX BEIIECTB B
MIPaKTHUKE JIECHOTO XO0351CTBa

P OO NO OB WN

BOHpOCBI AJIA IPOBEACHUS 3K3aMCHaA MPECACTABJICHBI B BUAC CIACAYIOMIETO IEPCUHA:

[TpenmMeT 1 MeTObI, 3a1a4u (PU3HOIOTHH PACTCHUH.

[{uTomiazMa Kak HOCUTENb KU3HU: XUMUUECKU COCTAaB U CBOMCTBA.
MemMmOpaHHbie ¥ He MeMOpaHHBIE CTPYKTYPhI IUTOIIA3MBI KJIETKH.
PactuTtenpHas kieTka Kak OCMOTHYECKasi CUCTEMA.

MeMOpaHBbI KJIETKH U UX TPOHUIIAEMOCTb.

CTpoeHue KJIETOYHON CTEHKU. 3HAaYEHUE KJIETOYHOM CTEHKH B KU3HU KIIETKHU.
OTanbl NOCTYIJICHUS BEIIECTB B KJIETKY.

Peakuus »uBOro opraHrn3Ma Ha BHEITHUE BO3JCHCTBUSI.

Ponb oTedecTBEHHBIX YYEHBIX B Pa3BUTHH (DU3UOJIOTUHU PACTCHHM.

10. benku 1 ux GyHKIUU B KJIETKE.

11. ®epMeHTHI U KX CBOMCTBA.

12. Knaccudukanus pepMEeHTOB 1 MEXaHU3M JCHCTBUS (PEPMEHTOB B KIICTKE.
13. YrieBoap! ¥ JIUIIUIABI; OCOOEHHOCTH U 3HAYEHHUE B KIIETKE.

14. HyksienHOBbIE KMCIOTHI U OMOCHHTE3 OenKa.

e o
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15. ButaMMHBI ¥ X POJIb B )KU3HU KIIETKU, PAaCTEHUSI.

16. Oprannueckue BeliecTBa BTOPUUHOIO IPOMCXOKACHUS (KUBULIA, 1yOUIbHbIE
BEIIECTBA, YPUPHBIE Maclia  T.11.),

17. OcobeHHOCTH BOZIBI U €€ (PU3MO0JIOTNYECKast POJIb B PACTCHUU.

18. IlocTynnenue BoJbl B pacTeHUE. 3aBUCUMOCTb 3TOT'0 Mpoliecca OT YCIOBUI
BHEIIIHEH Cpebl.

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

20. Tpancnupanus 1 €e 3Ha4CHHE B )KM3HU PacTeHUI U Orocdepsl.

21.Meropapb! oripeieneHus TPAaHCIMPALMU U OCHOBHBIE I0KA3aTENN TPAHCIUPALIUH.

22.9Tanbl yCTbUYHON TpaHCIUPALIUH.

23.3aBHCUMOCTb TPAHCIIMPAIMK OT BHYTPEHHUX U BHELIIHHUX (PaKTOPOB

24.IlepeaBr>KEeHNE BOJIBI 10 PACTEHUIO.

25. buocdepHast posb 3e€HbIX PACTEHHH.

26.IIurmenTsl hoTOCHHTE3A.

27.CtpoeHue 1 3HaU€HHUE XJIOPOILJIACTOB B )KU3HU PACTEHUS.

28. Bnusiaue (hakTopoB cpeasl Ha (POTOCHHTES.

29. CeroBble peakiiu (POTOCUHTE3A.

30. TemHOBBIE peakuuu GoTocuHTe3a. POTOCHHTE3 U yPOKAA.

31. CAM - metabonusm (porocunres y pacteHuit cemeiictBa ToICTIHKOBBIE):
O0COOEHHOCTH U IIPEUMYLIECTBA.

32.KopHeBas cuctema pacTeHusi: 0COOCHHOCTH U 3HaYCHHUE.

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. BiinsHue BHEeHUX (AKTOPOB Ha MOTJIOIIEHNE MHHEPAIbHBIX BEIECTB.

37. YcBoeHNE MUHEPAIBHBIX BELIECTB PACTEHUEM B X0J1€ HEKOPHEBBIX ITOAKOPMOK.

38. dukcanust armocepHOro azora.

39. BzaumoelicTBUE pacTEHUI NIPU COBMECTHOM IIPOU3PACTAHUU.

40. I[Ipumenenue ynoOpeHuit: 000CHOBaHNE WX HEOOXOIMMOCTH U OCHOBHBIC BU/IBI.

41. JIprxanue pacteHuil. Ero 3Ha4unMOCTh U TOKA3aTENH.

42. BausiHue BHEIIHUX YCIIOBUM Ha JIbIXaHUE.

43.I'mMKoNn3 KaK IepBbId 3Tall AbIXaHUS.

44. A>poOHoe JIbIXxaHue Kak BTOPOH dTall AbIXaHUS.

45.3HayeHue JpIXaHus B )KU3HU PACTEHHUS.

46.Poct pacTeHus: 0COOEHHOCTH M 3HAYUMOCTb.

47. BausiHue BHEIIHUX U BHYTPEHHUX (DAaKTOPOB Ha POCT pacTEHUSI.

48. duroropmoHsl. [IpuMeHeHNne POCTOBBIX BEIIECTB B IPAKTUKE CEBCKOIO U
JIECHOTO XO35ICTBA.

49. JIsmxenue pacTeHui (TpOonu3Mbl U HACTHH).

50. [leproauyHOCTH POCTA U TOKOW PACTEHUSI.

51. OHTOreHe3 pacTeHHs U ero Peryssiiys BHYTPEHHUMHU M BHEIIHUMU (akTOpaMHu.

52.1lpuemsl ycKOpeHUs IpOpacTaHus CEMSH.

53. ®oronepuoan3M U sIpOBHA3ALUS.

54.3acyx0yCTOWYMBOCTD U KAPOCTOMKOCTh PACTEHHM.

55. X01010CTOMKOCTh ¥ 3MMOCTOMKOCTh PACTEHUM.

56.T'a30ycTOMUYMBOCTD U COJIEYCTONYUBOCTh PACTEHUI.

57. Y CcTOMYMBOCTh PACTEHUN K TATOT€HHBIM MUKPOOPTaHU3MaM.

58. CriocoObI peryanpoBaHus IEPUOAA MTOKOS MOYCK.

59. ®U3HONOrMYECKHE OCHOBBI OIIBIIICHUS U OIUIOAOTBOPEHUS.

60. DoToCUHTE3 U JbIXaHUE U UX CPABHUTEJIbHAS OLICHKA.



8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI

8.1 OcHoBHas JquTepaTypa

1. 'amzaeBa, P. C. ®usnonorus u OMOXUMHUS pacTeHH : MeToaudeckue ykazanus / P. C.
I'am3aeBa, M. B. baiikos, JI. I'. baitkoBa. — CankTt-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] : yueObHoe mocodue
s OakamaBpoB Hamp. moaror. 35.03.01 "Jlecmoe neno", 06.03.01 "buomorms" / B. b.
Ckynuenko, O.H. Mansimesa, M. A. Uyounckuii. - Dnextpos. fad. - CII6. : CIIOIJITY (Cankt-
[TerepOyprckuii  nmecorexauueckuit yHuBepcutet), 2020 - 104 c. - BremmHss ccbuika:
https://e.lanbook.com/book/102993#book

3. Ky3nenos, B. B. ®usnonorus pacrenuii B 2 T. Tom 1 : yueOHUK 111 aKaIeMUIECKOTO
OakamaBpuata / B. B. Ky3uenos, I'. A. JImurpueBa. — 4-¢ usn., nepepad. u jgom. — M. :
WznarensctBo OpaiiT,20 437 c¢. — Pexum poctyma: Www.biblio-online.ru/book/31694750-
63FF-4EE4-BFFB-E3CBADDG6F3B5

4. Kysuenos, B. B. ®usunonorus pacrenuii B 2 T. Tom 2: yueOHUK AJIs aKaAEeMUYECKOTO
OakamaBpuata / B. B. Ky3uenos, I'. A. JlmurpueBa. — 4-¢ usn., nepepad. u gom. — M. :
UznarenbctBo  Opaiit, 2020 — 459 c¢. — Pexum goctyma :www.biblio-
online.ru/book/A1862A77-82F1-4581-AC2C-218F77455293

8.2 JlomosiHuTeIbHAS JIMTEpPaTypa

5. Xennr, 'anc-Banbrep. buoxumus pacrtenuii [DneKTpoHHBIN 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. JlaGopartopus 3nanwmii, 2014. - 471 c. -
(JIyummii 3apy0OexHblii yueOHUK). -

Buemmnsist ceputka: http://znanium.com/go.php?id=477773

6. Poroxun B.B. buoxumusa pactenuid : ydeOHUK s crya. mo cmen. 110305
"TexHoyorusi MPOMU3BOJACTBAa M mepepadoTku c.-x. mpoxaykuuu" / B. B. Poroxwun. - CII6. :
'MOP/, 2012. - 427, [2] c. - bubnuorp.: c. 425-428

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

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

8. Poroxxun B.B. Ilpaktukym mo ¢u3nonoruu u OMOXMMUM pacTeHuil : yuel. mocodue
Uit cTyn. By3oB mo Hampasia. 022000- "Okonormss u npupopomnoss3osanue”, 110100-
"Arpoxumus u arpomnouBoBeneHue", 110400-"Arponomus", 110800-"Arpounkenepus",
110900-"Texnomorust mp-Ba u mnepepad. c.-x. mpox.", 250100-"Jlecnoe nemno", 260100-
"ITponykTsl muTanus u3 pactur. ceipbs” [u ap.] / B. B. Poroxun, T. B. Poroxuna. - CII6. :
'MOP/, 2013. - 347, [2] c. - bubmuorp.: c. 345-348

9. Sxymmna, HU. ®wusnonorus pacrenmii: ydeOHUK s By30oB mo cmer. 032400
"buonorus" / H. WU. Sxymkuna, E. }0. baxtenko. - M.: BJIAJOC, 2005. - 463, [1] c.
Komunuectso: 2

10. Tpudonos, H.I1. ®uznonorus pactenuit: meroauyeckue ykazanus / H.I1. Tpudonos,
IO.M. ABnees. — Bonorma-Monounoe: M1 BIMXA, 2010. — 42 ¢. KoandectBo: 30 3K3.

11. Tpudonos, H.I1. ®uznonorus pacrenuii: meroguueckue ykazanus / H.I1. Tpuconos,
IO.M. ABnees. — Bonorma-Monounoe: M1 BIMXA, 2011. — 33 ¢. KoandecTtBo: 50 3K3.

12. ®uznonorust pacTeHuil: yueOHUK Ui CTYA. BY30B, 00ydY. 10 OHOJ. 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. Ky3uneuoB B.B. ®usuomnorust pacteHuii: yued. uig cTya. By30B, 00yd. IO HaIpasil.
MOATOT. OakajJaBpOB W MaructpoB "Arpoxumus © arpomnouBoBeneHue, "ArpoHomus" wu
Hampapil. TMOATOT. JUILUIOMHUp. crel. "Arpoxumusi u arpomnousoBeaeHue", "Arponomus" /
Kysneno B.B., Imutpuena I'.A.. - M.: Breicimas mkomna, 2005 . - 735[1]c. bubauorp.: ¢.720
ISBN 5-06-004786-5 : 435.00 Xpanenue: u3, ab KommuecTBo: 6 3K3.

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

15. TlpakTukym 1o pu3nonoruu pacteHui: Yuel. moc. 1 nea. By30B 1o crer. 032400-
buonorwus / IBanoB B.b., [lnotaukosa W.B., )Kusyxuna E.A. u np. [lox pen.MBanosa B.b. - M.
N3pat. nentp"Akagemus", 2001. — 140 c. KonuuectBo: 2 3K3.

16. ®uzuonorust pacreHud: Merona. yka3. M KOHTPOJIbH. 3aJaHUs JJIS CTYJIEHTOB -
3a04HUKOB / MuH. 00pa3oB. PD; ApxaHreiabCKuil TOC. TEXH. YHUBEPCUTET. — ApXaHrenbek: 13a-
Bo AI'TY, 2000. — 19 ¢. KomuuectBo: 99 3Kk3.

17. ®uzuonorus pacteHuit: Metoa. ykas. o u3yd. AUCIL. W 3a7aH. IJIs KOHTP. pad. cTy/I.
3 kypc. o crnei.: 310200-"Arponom.",310300-"IInogooBom. u BuHorpaxa", 310400-"3ammura
pact." / MuH. c. x03-Ba; [enapt. kajap. nonuT. u o6pa3oB.; ['oc. 06pa3os. yup.; Poc. roc. arpap.
3a04. yH-T. - M.: Poc. roc. arp. 3a04. yu-1, 2002. - 17c. KonuuectBo: 53 3Kk3.

18. T'aBpunienko B.®. Bonpiioi mpakTukyMm 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 Gu3n0IOTUs MOJEBBIX KYIBTYp : y4eb. moc. UIsi By30B [0 arpoHOM. cretl. /
[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

JInneH3nonHoe 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. OTCYECCTBECHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:IIpennpusitue 8. Kondurypanus, 1C: byxranrepus 8 (yue6Has 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.4. 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 «Koncynsrantllaroc» — pexxum gocryma: http://www.consultant.ru/
— WNurepdaxc - LleHTp pacKpbITHsI KOPIIOPATUBHON MH(POPMAIIUH (CEpBEP PaCKPBITHS

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

— ABToMaru3upoBaHHas crpaBouHas cucreMa «Cenbxo3rexHuka» (Web-Bepcus) - pexum
noctym: http://gtnexam.ru/

IIpodeccnonanbHbie 0a3bl JAHHBIX

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

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

— Odummanphbnii cait denepanbHOM CIIY)KObI TOCYJApPCTBEHHOW CTAaTUCTUKH — PEXKHUM
nocryna: https://rosstat.gov.ru/ (OTKpbITBII 10CTYIT)

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

— OdunnanbHeiii callT MUHHCTEPCTBA CelbcKOoro xo3siictBa Poccuiickoit depepanum —
pexkum poctyma: http://mex.ru/ (OTKpBITBIN AOCTYII)

DJIeKTPOHHBbIE OMOJINOTEeYHbIE CUCTEMBbI:

O OnexkTpoHHBIH Oubmmoreunsli 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 U3J1aTETBCKOTO LEHTpa «AKaneMus»:
https://www.academia-moscow.ru/elibrary/ (komnekuus CITO)

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

©)
@)
©)
@)

9. MaTepunajibHO-TeXHHYECKOE o0ecniedeHue TUCIUTLTHHbI

CrannapTHO 000pYAOBaHHbBIE JEKIIMOHHBIE ayAUTOPUH JJISI IPOBEICHUS UHTEPAKTHUBHBIX
JIEKUUI: BUIEOMPOEKTOP, IKPaH HACTEHHBIH, HOYTOYK.

Marepuansl 1mo odopmwiieHuto Jnabopatopuu (repOapHble MaTepuaibl [0 TeMe
«PacTutenpHast KJIeTKa Kak OTKpHITas cUcTeMay; Iakar «DoTocuHTE3»; MHPOPMAINOHHEIE
MaTepHaibl ¢ BbICTaBKU-pMapku «Poccuiickuii sec», a Takxke M0 (U3UKO-XUMHUECKON
TEeMaTHKe);

[TpuGops! 1abopaTropun GU3MOIOTUU paCTEHUIN

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

Becst BC5080 — 3 .

Becst MJI 3 B12KA (170*173) "Heroton" (d=0,02)

Becei anextponnsie OHAUS SPX622 (620r/0,01r)

Kanopumerp KOK-2 — 2 mr.

Muxkpockon Mukmen

Muxpockon rudposoii Levenhuk D870T, 8 Mnuke, TpUHOKYJISIPHBII

Mukpockon buomnam P-11

Muxkpockon buonam P-15

Mukpockor 6H0JIOTHYeCKHit
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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 TOPU30HTAIIbHBIN
Muxkpockon MB/I-1

Mukpockon MBC-9
Muxkpockon MBC-9

Mukpockon MBC-9
Muxkpockon C-11

[xad cymmibHBINA
[IITaHreHIUpKyIb
CneKkTpoCKOnbI

XvMHYecKas 1I0Cy/la U PEaKTHUBBI.

OBECIIEYEHHWE OBPA3OBAHMA 1JIs JIUL C OB3

Jlna obecrniedyeHus: 00pa30BaHUsg MHBAIUIOB U JIUI[ C OTPAHUYCHHBIMU BO3MOXHOCTSMU
37I0POBBSI peain3anus AUCIUIUIMHBI MOXKET OCYIIECTBIATHCS B aJallTUPOBAHHOM BHUJIE, UCXOJS
U3 HMHJIUBUIYaJbHBIX TCUXO(PU3UYECKUX OCOOCHHOCTEH M MO JHYHOMY 3asBICHUIO
oOyuyarolerocs, B 4aCTU CO3/1aHUs CIIEUAIbHBIX YCIOBUI.

B crmenuanbHble yCIOBHS MOTYT BXOIUTh: MPEIOCTaBICHHE OTAEIHHOM ayAUuTOpPUH,
HEOOXOJMMBIX TEXHUYECKHUX CPEICTB, MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIET0 HEOOXOIMMYIO
TEXHUUYECKYIO MTOMOIIb, BBIOOP (hOPMBI MpeoCTaBICHUS UHCTPYKLUHU O MOPSAKY MPOBEICHUS
TEKYIIero KOHTPOJS M IPOMEXKYTOUHOM aTTeCTald, HCIIOJIb30BAHHWE  CIEIHaTIbHBIX
TEXHUUYECKUX CPECTB, IPEIOCTABICHUE TIEpephIBa IS IPUEMa MUIIH, JIEKAPCTB U JP.

Jljis Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMHU 370POBbsSI IIPEIyCMOTPEHA OpraHu3alus
KOHCYJIbTAIlMH ¢ MCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

Y4eOHO-METONUYECKHNE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 0OyYarOIIUXCS U3
YuCiIa MHBAJIUIOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBisroTcst
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3JJOPOBBS M BOCIIPUATHS HHPOPMAITUH:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B MieyaTHOU popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J17i U1 ¢ HApYIICHUSMHU CITyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUig U1 ¢ HapyIIeHUsIMU OIIOPHO-JBUTaTEILHOTO arnapara:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.
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10. KapTa koMneTeHIHi T CHUTTHHBI

Ha3zpanue THCHUIUIMHBI (KOJ U HA3BAHUE HANIPABJIEHUSA MOJATOTOBKH)

dwuszunonorus u buoxumus pacteHuid (HampasiaeHue moarotoBku 35.03.05 CamoBoICTBO)

- IPUMCHATH IOJTYUYCHHBIC 3HAHW HAa IIPAKTUKE.

Hens qucuuninHbl — W3YyYCHHE OOMIMX 3aKOHOMEPHOCTEH M KOHKPETHBIX MEXaHW3MOB, JIGKAIIMX B OCHOBE JKHU3HEACATEIHHOCTHU
pacTeHui.
3amauu JUCIUIUINHBI - U3YYUTH (PU3UOJIOTHIO PACTUTEIBHON KIETKH, CTPOCHHUE PACTUTEIBLHOTO OpraHNu3Ma;

- 3HaThb CI)I/BI/IOJIOI‘I/I‘-IGCKI/IG MponeccChl, IPOUCXOAANNC B pACTUTCIIBHOM OPraHu3Me, X 3aKOHOMCPHOCTHU,
- HAY4YUTCA CTaBUTb na60paT0pHHe OIIBITHI U ACJIATH BBIBOJAbI U3 IMOJIYYCHHOI'O MaTCpUaia,

B nporuiecce ocBoeHUs JaHHOM NUCHUIUIMHBI CTYACHT (QOPMUPYET U IEMOHCTPUPYET CIASAYIOLINE

yMeeT BbIOpaThb W MPUMEHUTH NPUEMBI,
HaIlpaBJICHHbIE Ha YIY4YIICHHE pPOCTa,
JIEKOPATUBHOCTD KU3HEHHOT'O COCTOSHUS
JIPEBECHBIX  paCTEHUH U 3€JIEHBIX
HaCaXJCHUN U UX YCTOWYHUBOCTH.

UA 3  oue1l BIALEET  TBEPABIMHU
3HAaHUAMH (PU3HOIOTUYECKUX MPOLIECCOB
B KU3HENEATEIIBHOCTU PpACTECHHs, a
TaKXe HaBBIKAMH ITOCTAaHOBKH
HKCIIEPUMEHTA, TaOOPaTOPHOT'O OIBITA.

Nunex DopmyJIHUpOBKa [Inanupyembie pe3ybTaThl Texnonorun  |[Dopma CryneHu ypoBHEH OCBOCHUS
c 00y4eHust (MHANKATOPbI (GOpMHUPOBAHH |[OIIEHOYHOTO | KOMIICTCHIIUU
JIOCTHKEHUS] KOMIIETEHIINH ) s CpencTBa
Oo6menpodeccnoHanbHbIe KOMIIETECHITUH
OIIK-1| cioco6en pemats TUnoBbie | M 1 opi-1: Jlexumn Tectuposa IloporoBblii
3aJaud TpOo(eCcCUOHATBHOM | 3HAET OCOOCHHOCTH U MEXaHHU3MBI HUE (yaoBy1eTBOpHTEIbHBII)
NESTEIIbHOCTH Ha OCHOBE | OCHOBHBIX (pr3moyiornveckux mnporeccos | Jlaboparopu 3Haert
3HAaHUI OCHOBHBIX 3aKOHOB | y pacTeHu: TPaHCIIUPALUH, | bI€ 3aHATUS - 0CcOOGHHOCTHM  MEXaHU3MOB
MaTeMaTHYECKHUX u | boTOCHMHTE3a, JAbIXaHUSA, BOJHOTO U [IuceMeHH | OCHOBHBIX (bU3HONIOrHYECKUX
€CTECTBEHHBIX  HayK  C | MUHEpaJIbHOTO TMTaHus, cuHTe3a u | CaMmocTosTe | BIU MPOIIECCOB, MPUYHHBI u
MIPUMEHEHUEM MpPEBpAIICHUs] BEIIECTB B PACTEHUSX; | JIbHAS KOHTPOJIb | MEXaHU3MbI UX HapYIICHUH
nH(pOpMaIMOHHO- NpUYMHBl W MEXaHW3M HapyleHui | pabota IMpoaBuHyTHIii (X0pOIII0)
KOMMYHUKAITHOHHBIX (UBUKO-OMOXUMHUYECKUX IPOIECCOB U YMeer BbIOpaTh M NPUMEHUTH
TEXHOJIOTHI CITOCOOBI npeoaoseHus, | IHTepakTus MpUEMBI,  HampaBJCHHbIE  Ha
MPEAOTBPALIECHUS TUX HAPYILIECHUI; HBIC 3aHATUS YIIy4IIeHUE pocrTa,
NI 2 onx-1: JNEKOPaTUBHOCTh KU3HEHHOTO

COCTOSIHMSI JIPEBECHBIX PACTEHMI
M 3€lEHBIX HACWKICHWH W HX
YCTOWYHUBOCTH.

Boicokuii (0TJIH4YHO)

Baaneer - TBepAbIMM 3HAHUSAMU
(U3MOJIOTMUECKUX TPOLIECCOB B
KU3HENIEATEIIBHOCTU PACTCHUS,;

- HaBbIKAMH ITOCTaHOBKH
AKCIIEPUMEHTa,  JabopaTOpHOTO
OIIBITA.
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