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HOACHUTEJIBHASA 3AIIMCKA

AKTyaJIbHOCTh W Ha3HaueHHe mnporpammbl. [Iporpamma pazpaborana B
COOTBETCTBHM C TpeOoBaHUsAIMU DenepaibHOro rocyJapCTBEHHOro o0pa3oBaTEIbHOIO
CTaHJapTa OCHOBHOrO OOIIEro oOpa3oBaHUs, OpPHUEHTUpPOBaHA Ha oOOecCleueHHe
WHJMBHUAYAIbHBIX TOTpEOHOCTEN OOydYaromMXcsi W HampaBieHa Ha JOCTHXKCHUE
IUIAHUPYEMBIX PE3YyJbTAaTOB OCBOEHHS MPOTPaMMbl OCHOBHOI'O OOLIEro 0Opa3oBaHUs ¢
y4eToM BhIOOpa ydacTHUKAMU 00pa30BaTEIbHBIX OTHOIIEHUM (haKyJTbTaTUBHBIX KYPCOB.
D10 mo3BossieT o0ecneyuTh €IUHCTBO o0s3arenbHbiX TpeboBanuit GI'OC Bo Bcem
IPOCTPAHCTBE IIKOJBHOIO 00pa30BaHM: HE TOJIBKO HA YPOKE, HO U 3a €ro IMpeeamH.

AKTyallbHOCTh ~ pealiu3alldd  JTaHHOW  MporpaMmbl  OOYyCJIOBJIEHA  caMoi
0COOEHHOCTBIO MTPOEKTHO-UCCIEA0BATENbCKON AEATENBHOCTU. DTa ACSITEIHOCTD JIEKUT
B OCHOBE MIO3HABATEIBLHOTO MHTEpEca peOeHKa, SIBISETCS 3aJI0rOM YMEHUS IJIaHUPOBATh
Tr00bIe IEUCTBUS M BAXKHBIM YCIIOBHUEM YCIICIITHOM peanu3anuu uaei. JIroovle n3aMeHeHUs
COBPEMEHHOT'0 OOIIECTBAa CBSI3aHBl C TPOCKTAMHU M HCCICIOBAaHMSIMU — B Hayke,
TBOpYECTBE, OM3HECe, 0OIIeCTBEHHON KU3HU. [10ATOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTH OO0ydaromerocst sBisieTcss (GOpMUPOBAaHUE OCHOBHBIX HABBIKOB IMPOEKTHO-
UCCJIE0BATEIBCKON JIEATEIIBHOCTH.

[Iporpammoii npegycMOTpeHO (HOPMHUPOBAHME COBPEMEHHOTO TEOPETHUECKOTO
YpOBHS 3HAHUW, a TaKkKe U MPAKTUYECKOro OIbITa paboThl € J1a0OPATOPHBIM
0o00OpyZOBaHUEM, OBJAJICHUE MPUEMaMH HCCIEI0BATENIbCKOW NesATeIbHOCTH. MeToabl
opraHu3anud  00pa3oBaTeNbHOM W HAYYHO-UCCIIEIOBATEIbCKON  JICSITENIbHOCTU
npenycMaTpuBaloT (OpPMHpPOBAHHWE Yy OOYYalOUIUMXCS HECTaHIAPTHOTO TBOPYECKOTO
MBIIIJICHUS, CBOOOII CAMOBBIPAKEHUS M MHJIUBUIYATbHOCTHU CY>KJICHU.

Jist mojaHOro ydera MOTPEOHOCTEH yYalluxcs B MPOTpaMMe HCIIONb3YeTCs
muddepeHIMpOBaHHBI  MOAXO0Jl, YTO CTUMYJIMPYET Y4Yallerocss K YBEITUYCHHUIO
MOTPEeOHOCTH B MHIAUBUIYaTbHOM, MHTEIJICKTYAIPHON U TIO3HABATEIHHON JIEATETLHOCTH
Y pa3BUTHIO HAYYHO-UCCIIEI0BATEIbCKUX HAaBBIKOB. [IporpaMmMa ctanetT BocTpeOOBaHHOM
B MEPBYKD O4YEpelb IIKOJbHUKAMHU, KOTOPHIE HMEIOT CTOWKHM HWHTEPEC U
COOTBETCTBYIOIIYIO MOTUBALIMIO K U3YUEHUIO TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA,
€CTECTBEHHBIM HayKaM M TEXHOJOTHSIM.

B noapocTkoBOM BO3pacTe ydaluecs MposiBISIOT CBOIO 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 00JacTh 3HAHWW, HAYYHOM HalpaBiICHUH WKW MPOdeCcCHOHATBHON
nesaTenbHOCTH. TakuM o00pa3oM MOpOUCXOAUT (POPMHUPOBAHUE [MO3HABATEIBHOU U
mpoecCHOHaTbHON COCTABISIONMIEH JIMYHOCTH, TIOMOTAET ydaleMycsl B OMpeneleHuN
OyJylIEero >KM3HEHHOTO IMYTH U B MPOECCHOHATIEHOM BBIOOPE MOCIE OKOHYAHHUS IIKOJIBI.
[TogoOHOrO pojia 3aMHTEPECOBAHHOCTH CTUMYJIUPYET MOCTOSIHHOE JKEeNIaHUE IMIKOJIbHUKA
K MO3HAHUIO HOBOI'O, PACHIMPEHUIO0 U YIiIyOJEHUIO COOTBETCTBYIOIIUX 3HAHUH, U



MOJIYYCHHIO HOBBIX B TOM YHCJIE MPAKTUYCCKUX HABBIKOB, a TAaKXKE MOTHUBUPYET
y4aiierocs Ha npodOopueHTaIHIO.

[Iporpamma HareneHa Ha MOMOIb PEOCHKY B OCBOCHHHM OCHOB OPTaHHM3AIUU H
OCYIIECTBJICHHSI COOCTBEHHOM MPOEKTHO-UCCIIEI0BATEIBCKOM NEATEIBHOCTH, a TAK)XKE B
NPUOOPETCHHH  HEOOXOJWMOTO  OmbITa JJIsi  pabOThl  HAA  WHIWBHIYAIbHBIM
MCCJICIOBAHUEM WM TPOEKTOM. [IporpaMMa MOMOXET IIKOJIBHUKY B Ooyiee TITyOOKOM
M3YYCHUH MHTEPECYIONIeH ero 00JacTH €CTECTBEHHBIX HAyK, a TakKe B MPUOOpETEHUN
BKHBIX COIMAJIBHBIX HABBIKOB, HEOOXOIMMBIX IS MPOJAYKTHBHOW COIMAIIM3AIUU |
(dbopMHUpOBaHUS TPAKTAHCKOHN TTO3UIUU:

— HaBBIKa CaMOCTOSITCIIBHOTO pEIICHUS aKTYyaIbHBIX WCCIICIOBATEIBCKAX WIIH
NPAKTHYCCKUX 3ajad, BKIIOYAIONMET0 B ce0S YMEHHE BHUIETh WM aHAJIU3UPOBATH
npoOJIeMBl, HYXJAIONIUECs B PEINICHWH, YMEHHE JCTAJbHO TNpopadaThiBaTh W
peann30BBIBaTH CIIOCOOBI PaOdOTHI ¢ HUMH, YMEHHE TUIAHUPOBATH COOCTBEHHYIO padoTy U
CaMOCTOSTEILHO KOHTPOJIMPOBATH CBOE MIPOJIBIKEHUE K JKEIAEMOMY PE3yNbTaTy;

— HaBBIKa T'€HEPHPOBAaHUS W OPOPMIICHUS COOCTBCHHBIX WJICH, OOJICUYCHUS MX B
yIoOHYIO JJIsl pacTipocTpaHeHus Gopmy;

— - HaBBIKA YBOKMTEJIBHOT'O OTHOIICHHMSI K UY)KUM B3IJISIIaM U UM, 0(pOPMIICHHBIM
B paborax JApyrux Jrofei, APYrux aBTOPOB — BIAJIETBIEB MHTEIUIEKTYaIbHON
COOCTBEHHOCTH;

— HaBbIKa  IMYOJMYHOTO  BBICTYIUIGHHUA  Tepel  OOJbLION  ayAUTOpHEH,
apryMEHTHUPOBAaHMUS W OTCTAaMBAaHMUS CBOEH TOYKM 3pEHHsS, OTBETOB Ha BOIMPOCHI
CBEPCTHHKOB U B3POCIBIX, YOSKIEHUS IPYTUX B CBOEH MpaBOTE, MPOABUKEHUS CBOUX
1791 (S K

— HaBbIKa pabOTHl CO CHNENHATU3UPOBAHHBIMU KOMITBIOTEPHBIMH TMPOTPAMMaMU,
7a00paTOpHBIM  000pYy/NIOBaHUEM, TEXHUYECKUMU YCTPOMCTBaMH, OHOJIMOTEYHBIMU
dboHIaMH W HWHBIMH pECypcaMu, C KOTOPHIMH MOXXET OBbITh CBsi3aHAa TMPOEKTHO-
MCCJIeI0BATEIbCKAS IESITEIbHOCTD IIKOJIbHUKA.

Kpome Toro, pabora MmKOJIBbHUKA HAJ MPOEKTOM WU HCCIEAOBAaHHEM OyneT
CIIOCOOCTBOBATH U PA3BUTHUIO €TO aJIEKBATHOW CAMOOIICHKH.

BapuauTthl peajiuzauum nporpaMMmbl 4 popMbI IPOBEACHUSA 3AHATHH.

JlanHasi mporpaMma paccyWTaHa Ha paboTy €O MIKOJbHUKaMHU 5-9 KIaccos.
[legarory BaykHee aKIIEHTUPOBATh CBO€ BHUMAHHE HE CTOJHKO HAa KAa4eCTBE PE3ysibTaTa
MPOEKTA WJIM UCCIIEIOBAHMUS, CKOJIBKO Ha TOM, YTOOBI YUaIIUNCS TIOTydall 3HAHUS B TOM
YHCJIC W Yepe3 BBHIITOJIHCHUE MPAKTHUECKOTO 3a/IaHUs, JIeTIaT BBIBOABI U YMO3AKIIOUCHHUS
HAa OCHOBAaHMHM CBOETO WCCIEAOBAHUS, YYHWICS CpPaBHUBATh €r0 PpPe3yJabTaThl C
TEOPETUUYECKUM MATEPUAJIOM M UCCIEAOBAHUSAMU APYTUX IMKOJIBHUKOB. Takum oOpazom,
IITKOJIBHUK OCBOUT OCHOBBI TTPOEKTHO-UCCIEAOBATEILCKON JACSITEIBHOCTH U TIPHOOPETET
HABBIK KPUTUYECKOTO OTHOIIEHUS K MaTepuay.



[Iporpamma pa3buTa Ha MOJIYJIM, KOTOpPbIE MOTYT OBITH HCIOJIB30BaHbI JIMOO
YaCTUYHO, JTMO0 MoJHOCThI0. Moaynu « OCHOBBI paCTEHUEBOJICTBAY» PACCUUTAHBI HA 68
4acoB U MOTYT OBbITh pean30BaHbl B TCUEHUH 2-X JieT (1o 34 yaca B roj) Wi B TEUCHUE
1 ronga (68 yacoB B rox).

B3aumocBsa3b ¢ nporpammoii Bocnutanus. [Iporpamma kypca paspaborana ¢
y4€TOM PEKOMEHJAIUA MPUMEPHON IporpaMMbl BOCIHUTAHUS, YUYUTHIBAET MCUXOJIOTO-
NeJaroruieckue OCOOEHHOCTH JAaHHBIX BO3PACTHBIX KaTeropuil. JTO MO3BOJIAET HA
MPaKTUKE COEJUHUTH OOYYalOIly0 M BOCIUTATENbHYIO JESATENBHOCTh IIeAarora,
OpUEHTUPOBATh €€ HE TOJBKO Ha HWHTEUIEKTyaJbHOE, HO W Ha HPABCTBEHHOE,
COLIMAJILHOE pa3BUTHE PeOEHKa. ITO MPOSIBISAETCA:

— B MPUOPUTETE JIMYHOCTHBIX PE3YyJbTATOB pealM3aldy IMPOrpaMMbl BHEYPOUHOMH
JeSTENbHOCTH, HAILIEIINX CBOE OTPAKEHNE U KOHKPETU3ALIUIO B TPUMEPHON MporpaMme
BOCITUTAHUS;

— B BO3MOXXHOCTH KOMIUIEKTOBaHUS Pa3HOBO3PACTHBIX TPYMI JJis OpraHu3aluu
npo)OPUEHTAIIMOHHON  JCSTENBHOCTA  IIKOJIBHUKOB, BOCIHMTATEIbHOE 3HAYCHUE
KOTOPBIX OTMEYAETCs B MPUMEPHON MPOTrpamMMe BOCIIUTAHHUS;

— B MHTEPAKTUBHBIX (opMax 3aHATHH JJI1 NIKOJIBHUKOB, OO0ECIeUnBAIONIUX
OOJBIIYI0 WX BOBJIEYEHHOCTh B COBMECTHYIO C TMEIaroroM M JIpPYrUMH JEThbMU
JeSITEIBHOCTD M BO3MOXKHOCTH 00pa30BaHMs Ha €€ OCHOBE JETCKO-B3POCIIBIX OOITHOCTEH,
KJIFOUEBOE 3HAYEHUWE KOTOPBIX [JIi BOCIUTAHMS TMOJYEPKUBAETCA IPUMEPHOU
IpOrpaMMOi BOCTIMTaHUSI.



Oco0enHocTH PpadoOTHI YUMTE/IS 110 POrpaMMe. 3a/1a4a YYUTENS COCTOUT B TOM,
YTOOBl  CONMPOBOXKJATh IMpouecc MNpodecCUOHANbHOW OpPUEHTAlMU IIKOJIbHUKA,
packpbiBasi MOTEHIHUAJ KaXJA0r0 4epe3 BOBJICUEHHE B MHOTOOOPa3HYIO AESITEIBHOCTD,
OpraHU30BaHHYIO B pa3HbIX (popmax. [Ipu 3TOM pe3yabTaToM pabOThl yUUTENS B IEPBYIO
ouepenb ABIAETCS JUYHOCTHOE pa3BUTHE yuamlerocs. JIMUHOCTHBIX pE3yJbTaTOB
YUUTEIb MOXET JIOCTUYb, YBJIEKAas yYE€HHWKA COBMECTHOW M HMHTEPECHON UM 000uM
NEeSATENbHOCTBIO,  yCTaHaBJIMBasg  BO  BpeMsl  3aHATUH  JOOpOKENIATENbHYIO,
MOIJIEP>KUBAIOLTYI0 aTMOC(EPY, HACKIIAS 3aHATHS IEHHOCTHBIM CO/ICPKAHUEM.

[IpumepHas cxema NpoBeAEHUS 3aHATUI 110 IPOrpaMMe:

1. OObsicHEHNE TEOPETUYECKOTO MaTepuaa 1o TeMe.

2. TloaroroBka K 3KCHEPUMEHTAILHOMY 3aHATHIO, OOCYXKIeHUE OOBEKTOB JJisi
IPAKTUYECKOTO 3aHSTHS.

3. IlpoBeaeHue MPaKTUUECKOIO 3aHITHS — OCHOBHAS 3a/1a4a OCBOCHHE METO10JIOT MU
JAHHOTO DKCIIEPUMEHTA.

4. [lo OKOHYAHMHM TPEAJIONKUTH JIETAM, KOTOpbIE 3aUMHTEPECOBAIUCH JAaHHBIM
HKCIEPUMEHTOM, Pa3BUTh €0 B MCCIEAOBATENbCKUI MPOEKT. i1 3TOro HeoOXoaAuMO
o0CyIUTh OOBEKTHl, KOTOpblE YYEHUK OyJIeT ucclenoBaTh, COCTaBUTh IUJIaH
HKCIEPUMEHTA.

5. IloMoub yueHUKY MpoaHAIN3UPOBATh PE3YIbTATHI IKCIIEPUMEHTA.

OneHuTh pe3ynabTaThl MIPOEKTHO-UCCIEA0BATENbCKON JESATENBHOCTH HIKOJBHUKOB
MOKHO B IIpolLlecce 3allluThl MMM CBOHUX pPabOT B paMKax IIKOJIbHOW Hay4HO-
INpPaKTUYECKON KOH(pepeHuH.



COILEPKAHUE KYPCA

Monyab «OCHOBBI pacTeHHEBOACTBA» /-8 Ki1acchl (68 yacon)
1. Beeoenue ¢ pacmenueeoocmeo (2 uaca)

Uto-Takoe pacTEHUEBOJICTBO: OCHOBHBIE (DAKTOPHI BBIPAIIMBAHUS PACTCHUIA.
Hctopus pa3zButus arpoxumMudeckux 3HaHui (pa6otel M.B. Jlomonocosa, 1O. JIubuxa,
byccenro, B.B. [lokyuaeBa, K.A. Tumupssesa, I1.A. Kocteruesa, [I.H. [IpsaumHukoBa
u 1p.). [lpaktuueckas pabora «bouka JInbuxay.

2. Aepomexnuueckuii 3xkcnepumenm (6 uacos)

[IpaBuiia TOCTAaHOBKM Aarpo3KCIepuMEHTOB. llocTaHOBKAa HKCHIEPUMEHTOB C
pacteHusIMU. BbIOOp TeMbl, COCTaBJI€HHE TMIIOTE3bl, LIETU U 3aJay 3KCHEpUMEHTa IO
BBIpAlllMBAaHUIO PpACTEHUU B KOHTpoiupyemon cpeae. KonTposin, mnOBTOpHOCTH,
npoBeaeHue oskcnepumeHTa. [lmanupoBanue skcnepuMmeHTa. OLEHKa pe3yJbTaToB
skcriepuMenTa. MccnenoBarenbckas padora «DakTophl, BIUAIONIME HAa MPOpACTaHUE
ceMsH (POCT IPOPOCTKOB)».

OcBO€HME TEXHOJIOTUU KPYTIIOTOJAUYHOTO BBIPAIIMBAHUS CaJaTOB U MUKPO3€EJICHU
B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX YCIOBHSAX. COOp YCTaHOBKH ISl BBIPAIIMBAHUS
pPacTEeHU B KOHTPOJIIUPYEMBIX YCIOBHSIX.

3. Poab xumuueckux nemenmos ¢ numanuu pacmenuii (20 uacos)

Boma. PactBop. BbITsDKKA. AHHMOHBI, KaTHOHBI, 3JICKTPONPOBOJHOCTL U pH
pactBopa. Pojb XUMUYECKHX 3JIEMEHTOB B MUTaHUU pacTeHUi. [loyyeHne nuraTeabHbIX
BeniecTB pacteHusiMu. [Ipaktudeckas padora «CxeMbl TUTATENBHBIX pacTBOPOB. Pacuet
7103 yIoOpeHui i MUTATEIbHBIX PACTBOPOBY.

YaoOpenusi: opraHuyeckue, MHHEpajbHble, MHUKpoOHOIOruYeckue. Turbl
NUTaHUsl pacTeHU. Bo3ayiHoe W MHUHEpadbHOE (KOPHEBOE) IMTAHUE PACTCHUM.
TpaHCIOPT NUTATENBHBIX BELIECTB PACTEHUW: BOCXOIAIIMHA W HUCXOMSIIUNA TOK.
Baxneiimue kanuiineie, ¢dochopHbIEe U a30THBIE yI0OpeHHs, nX cBoicTBa. [IpocThie u
cnoxubie ynoOpenus. [Ipaktuueckas paborta «llpaBmia cmemmBaHus yHnOOpEHUIN»
[Ipaktrueckas pabota «[lutaHue pacTeHUI: TEXHOJIOTHS MPUTOTOBICHHS MUTATEIBHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

Poct u pa3BuTue pacTeHHil: 3Tambl OHTOreHe3a, (aKTOphl, BIMSIOIINE Ha POCT
pacTeHMil: CBET, TYCTOTa MOCA0K, MUTaHue, cyocTpar. [IpakTndeckas pabora
«MOHUTOPUHI MUHEPAIBHOTO TUTAHUS PACTEHUI.

OcoOCHHOCTH THTAaHHUS PACTCHHH a30TOM. A30T M €ro 3HAauYeHHWE B >KU3HH
pactenuii. @OpMBI a30Ta U UX NPEBPAILLECHUE B ITOYBE.

Ucrounuku docdopa nis pactenus. 3Hauenue Gpochopcoaepraiuiux CoOeTMHEHUN
B KieTKe. Poib Makpospruueckux coequHeHuit pocdopa B 3HEPreTHUECKOM 0OMEHE.

Brnusinue kanuss Ha (uU3MYECKHE CBOWCTBA MPOTOIUIA3Mbl, HAa (PEPMEHTHI
YTJIEBOJIOPOIHOTO OOMEHa, CUHTE3 OeJIKOB U Jp. Ponb kanus B moaaep>KaHul UOHHOTO
OaylaHca B TKaHsX, B IpoLeccax CaMOPEryJIsIuu.

PerynsitopHass u CcTpykTypooOpa3oBaTesibHasi poOJib Kadblus. YuacThe B



00pa3oBaHUU KJIETOYHON CTEHKH, MOJAJICPKAHUU CTPYKTYPhl MEMOpaAH U PETYISAIUS UX
MPOHUIIAEMOCTH.

3HaueHue MarHus B MeTaboiu3Me pacTeHuid. Marnuili B coctaBe xjopoduiia,
CXOJACTBO XJOpO(pUIIa U TeMOrJ00MHA KaK CBHUJIETEIBCTBO €AMHCTBA OPraHUYECKOTO
MHpA.

Cepa 1 ero OCHOBHBIE COEIUHEHUS, UX POJIb B CTPYKTYPHOM OpraHU3alNU KIIETKH,
Y4aCTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX.

Muxkposnementsl. [IpencraBieHuss 0 pojii MHUKPORJIEMEHTOB B MeTabou3Me
pacteHuif. OCOOCHHOCTU TMOCTYIUICHUS MHUKPORJIEMEHTOB B pacteHus. CHUHEPru3Mm u
AHTArOHU3M 3JIEMEHTOB MUTAHUSI PACTCHUH.

PactutenpHass nMarHOCTMKA W METOJBI HISHTU(UKAIIMU HEIOCTaTKa/U30bITKA
aneMeHTOB nutanus. [IpakTudeckas pabota «PacTuTenpHas TMarHOCTHKAY.

UccnenoBarensckas padora « OlieHKa COCTOSTHUSI KOMHATHBIX PACTEHUH, pacTeHUH
Ha IIKOJIBHOW TEPPUTOPUM, YCTAHOBKA MPUYUH TMATOJIOTUYECKUX COCTOSHUM (TIpU

HaJIMYHH ).
UccnenoBatenbckass pabora «OleHKa BIUSHHUS Pa3IMYHBIX DJEMEHTOB Ha
COCTOSIHUE PacTeHUM (COCTaBIEHHUE PA3TUYHBIX ITOJKOPMOK )».

4. Pecynsamoput pocma pacmenuii. 3awguma pacmenuit (4 uaca)

[Tonsitue o perymsatopax pocta pacteHui. CTUMYIATOPBI pocTa — (PUTOTOPMOHBI
(aykcunbl, THOOEpEIUTMHBI, IUTOKUHUHBI). UHrHOUTOpHI pocTa pactenuit: 1. mpupogHbie
(abcumzoBasi KMCIOTa U HEKOTOpbIE (DEHOJBHBIE BellecTBa (MKyMapoBasi, KOpHUYHAs,
CaJUIMIIOBasl K-Thl), 2. CHHTETHYECKHE (MOp(aKTHHBI, peTapAaHThl, Ie(OJIMaHTHI,
JIECUKaHThl, repounmab). OUTOMOHUTOPHUHT W OIIEHKA COCTOSHUS PACTCHHI.
CoBpemenHnbie crnocoObl MoHUTOpUHTA. [IpakTnueckas padota «OUTOMOHUTOPHHT U
OIIEHKA COCTOsIHUA pacTeHuil. COBpeMEeHHbIE CTIOCOOBI MOHUTOPHHTA.

UccnenoBarensckast pabora «BnusiHue reTepoaykcruHa Ha mpopactanue (pocT Ha
Pa3HBIX CTAUAX, B PA3HBIX YCIOBUAX) PA3IMYHBIX PACTEHUI.

3amura pacTeHHil OT BpeauTeNel: OCHOBBI Omometona. [Ipaktuyeckas pabora
«MHCceKkTapuu: paBuiia U yCIOBUS PAa3BEACHUS MOJIE3HBIX HACEKOMBIX).

5. Boomuas, necuanas u nougeHHasn Kyaomypol, uxX nPUMEHEHUEe 6 GblPaAUUBAHUU
pacmenuii. Quzuonozus pacmenuii (8 uacos)

Bonnas, necuyanas W Mo4YBEeHHas KyJbTYypbl, UX NMPUMEHECHHE B BbIpAlllUBAHUU
pactenuii. [IpoBenenue Boabl B KOpHE U cTeOse pactenuil. [Ipaktuueckas padbora
«KopHeBoe 1aBineHue.

BoaHbiii pexuM pacTeHMil: CTpOo€HUE YCThUIl: (aKTOpbI, BIUSAIONIME HA HX
PACKpPBITHE U 3aKpPbITHE. 3HAYEHNE MEXAHU3MA PETYISILNU NCIAaPEHUs BJIard PacTCHUEM.
[IpakTuueckas padota «lIpurorosneHue npenapara yCTbUIl METOAOM CIICTIKAY.

UccnenoBatenbckue paboThl: «BnusHUEe yCIOBUM coJepKaHUS pPACTEHUN Ha
KOJINYECTBO YCTBHILY.



®doTocuHTE3 — YHHUKaJbHBIM mpouecc pacteHuil. TemHOBass u cBeToBas (a3bl
¢otocunTe3a. 3HaueHne POTOCUHTE3A [l )KUBBIX OopraHu3MoB. [IpakTuueckas pabora
«DyHKIMOHANbHAsT  JHArHOCTMKA PAaCTEHUHM MO  AKTUBHOCTU  XJIOPOIUIACTOBY
UccnenoBarensckast pabora «Onpenenenne xiopopummia A u b, onenka
(OTOCUHTETUYECKON aKTUBHOCTU PACTEHUM U (PAKTOPOB, BIAMUSIIOLIUX HA HEEY.

@dakTophl pocTa pacTeHUM: BO3AYX U adpaunusd. [lonzemHoe nbIXaHWE pacTEHUU:
COCTaB TIOYBEHHOIO  BO3/AyxXa, Tra3000MeH. [‘a3000MeH mpu  OGECrOYBEHHOM
BbIpamuBanuu. I[lpaktuueckas pabora «Aspauus, CO2 u O2. JlpixaHue pacTeHUI.
[Ipaktnueckas padota «JlpIxaHue pacTeHH: OLIEHKa UHTEHCUBHOCTH JIbIXaHUS PACTCHUI
U TUI0JIOBY.

Uccnenosarensckue paboThl: «BrnusgHue cnocoba BbIpamuBanus (cocraBa
NUTATEeIbHOM CMECH, CXeMbl BHECEHHS ) HAa POCT U Pa3BUTHUS PA3IMYHBIX PACTCHUI.

6. Kyasmypusie pacmenusn. Cospemennsie acnekmul cenexuyuu (20 uacos)

Kak uyenoBek cTan wucnosib3oBaTh pacTeHusi? CBsA3b pa3BUTUS 1IUBUIU3ALUU
YeJioBeKa M oJloMalliHuBaHusl pacteHuid. Jlomectukamus. Juckyccus «Jlomectukaius,
BCC JIM PpACTCHUS W IKUBOTHBIC, KOTOpPHIE JKUBYT PSJIOM C YEJIOBEKOM UM
OJIOMAaIIHUBAIOTCS? MOXXHO JIM CYUTATh TapaKaHa OJOMAITHEHHBIM KUBOTHBIM 7))

HacnencTBeHHOCTh M1 MUBMEHYMBOCTH — OCHOBHBIE CBOMCTBA JKMBBIX OPTaHU3MOB.
N3menunBocth. Buael m3menunBocTh. Ilpaktuueckas pabora «MonudukanmoHHas
U3MEHUYUBOCTH (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA)Y.

I'en — wmaTepuanbHBII HOCUTENb HACIEACTBEHHOCTH W  HM3MEHYHMBOCTH.
HyxiiennoBble KuCHOTHI. JIoKannu3anus reHEeTUYECKOro martepuaina B kieTke. [leneHue
kierok. Perumkanus JIHK. OcHoBHast 1orMa MOJICKYJISIpHOM Ouooryud. TpaHCKPUITITHSI.
Tpancmsusa. Myrtanuu. [IpakTudeckast padora «I'eH — HHCTPYKITUS TI0 COOpPKE KIIETKH
(Ha Oucepe wim KoHCTpykKTOope)». IIpakThnyeckas pabora «Myrtamuss Ha OyrepOpoje
(J1r0001 00BEKT W3 MPEABIAYIICH padOThl, Ie W3MEHEHHE HHCTPYKIIMH TPHUBEIET K
M3MEHEHUIO BHEITHETO BHUJIa 0OBEKTA)Y.

DddexT OyTHIIOYHOrO TOPJBIIIKA W TEHETHYECKOe pa3HooOpasue. UTo Takoe
reH0aHk? 3adeM COXpaHITh TeHETHYEeCKHE pecypchl pacTeHuii? OCHOBHBIE CIOCOOBI
COXpaHEHUS TCHETHUECKUX PECYpPCOB PACTCHH (€X situ u in situ).

3nauenue pabor H.M. BaBunoBa. 3ak0oH  TOMOJOTHYECKUX DPsioB. LIeHTpHI
MPOUCXOXKIEHUS KynbTypHbIX pactenni H.M. BasunmoBa u ILM. JKykosckoro.
[TpakTrueckas padora o rpymnmaMm «OTKy/a Ha HAITUX CTOJIaX (DPYKTHI/OBOIIN/3ITIAKI).

OcHoBHBIE MeTOnbI cenekiuu. [ ubpumuzamms. Popmber otbopa. OcCHOBHBIC
HaIpaBJICHUS CEJICKIUU: YIYUIlIEHHE YPOKAMHOCTH, YCTOMYMBOCTU K OMOTHYECKUM U
abuotnueckuM (pakropam. IIpaktuueckas padbora «BeipamuBaem ropox. Kak nposectu
CKpEILMBAHUE Yy TOPOXay.

Ecte 1nu xu3up B mnpoOupke? bBHOTEXHOJOTHS KYIbTYPHBIX paCTCHHUIA.
UccnenoBatenbckass pabota «BelpamuBanue pacteHuili B mpoOupke» (MOXKHO
BOCIIOJIB30BAThCSL  pPe3yJbTaTaMu MNPEABIAYIIUX HSKCIEPUMEHTOB IO COCTABICHUIO
MUATATEIbHBIX PACTBOPOB JJISI PACTCHHUI).



Kak  uemoBexk  moxer  moaudumnupoBaTh  pacteHusi?  ['eHeTHueckoe
penaktupoBanue. COBpEMEHHBIE  NOAXOAbl M JOCTHKEHHS  T€HETUYECKOIO
penaktupoBanusi  pacteHuil. I[lpaktuueckas pabota  «['€HOMHBIE  HOXHHUIIBI
(MmoaenupoBanue pabotel cucreMbl CRISP-Cas).

7. Pacmumenvnas npooykuus. (8 uacos)

Hanzemuble u nozemMHubie opranbl pactenuid. [loder u BUgpon3MeHeHHbIH noder
pactenuil. CriocoObl pa3MHOKEHHUS PACTEHUH.

[lonsiTve o0 KayecTBE MPOAYKTOB muTaHus. [IpoOieMbl KOHKYpEeHLUH
OTEYECTBEHHBIX MPOAYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTMCTHKA TOCTABKU U CPEICTBA
COXpaHeHUs NpoAyKkToB nuTaHus. [Ipaktuueckas padora «llpenensHo nonycTumbie
koHueHTpauuu (I1/1K) u Mmetonbr KOHTpOs 6€30MaCHOCTH PACTUTENIBHBIX MPOAYKTOB
NUTaHUSD).

Mukpo3eneHb: oJIe3HOCTh U TexHojorus. MccnenoBarensckas padora «OreHka
KayecTBa BBIPAILIEHHON MUKpO3eaeHn» (1100 cBOs, 100 U3 Mara3uHa).

XHUMUYECKUN aHau3 MPOTYKIIUH. OcHOBBI CHEKTPOPOTOMETPHH.
[Notenumomerpusi. Xpomatorpadus. [Ipakruueckas pabora «MeToibl OIIEHKHA KayecTBa
pacTUTENbHOM NPOAYKLHU: XPAaHEHHWE U COXPAHHOCTb IUTATENIBHBIX BELIECTB» (IO
JOCTYITHOMY 000PYZOBaHHUIO).

Hccnenosarensckas pabora «Ompenenenue BuramMuHa C MeTOJIOM OOpaTHOTro
TUTPOBAHUs B IJI0JIaX HAa Pa3HOM CpPOKe (CIIOCO0€) XpaHEHUS».



IINIAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMA KYPCA

3aHsATHUS B paMKax MPOrpaMMbl HamNpaBi€Hbl HAa OOECIEUEHHUE JIOCTUKEHUS
IIKOJIbHUKAMHU ~ CJICAYIOIMUX  JIMYHOCTHBIX, METAlpPEeAMETHBIX U  MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

JInuHOCTHBIE pe3yJIbTaThI:

B cghepe epadsxcoanckoeco 6ocnumanusii TOTOBHOCTh K KOHCTPYKTMBHOU
COBMECTHOM JIEATEIIbHOCTH MIPH BBITIOJIHEHUU UCCIEOBAHUN U MPOEKTOB, CTPEMJICHUE K
B3aMMOIIOHUMAHHIO U B3aUMOIIOMOIIIH.

B cghepe nampuomuueckoco éocnumanus: OTHOIIEHHE K OMOJIOTUM KaK K BaXKHOU
COCTABJISIIONICH KYJIbTYphI, TOPJAOCTh 3a BKJAJ POCCUMCKUX U COBETCKUX YUEHBIX B
pa3BUTHE MUPOBON OMOJIOTUYECKON HAYKH.

B cgepe Oyxoemo-upascmeenroco 6ocnumaHus: TOTOBHOCTb  OIEHUBATH
MOBEJICHWE M TIOCTYNKHM C TO3WI[MU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOU
KyJIbTYpbl; TOHUMaHUE 3HAYMMOCTH HPABCTBEHHOT'O aCIEKTa JCATEILHOCTH YeIOBEKa B
MEJUIIMHE ¥ OMOJIOTHH.

B cgepe scmemuueckoco ocnumanus: TIOHUMaHUWE pPOJM OHOJOTUH B
(bopMHUPOBAaHUY ICTETUUECKONU KYIBTYpPbI JIMYHOCTH.

B cgepe uzuueckoco eocnumanus, ¢hopmuposanus Kyiemypsvl 300p08bsi U
IMOYUOHAILHO20 ONA2ONONYYUA; OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3J0POBBIO H
yCTaHOBKA Ha 3I0POBBIN 00pa3 »KU3HU (30pPOBOE MUTAHUE, COONIOICHHE TUTUEHUYECKUX
IPaBWII U HOPM, COQIaHCUPOBAHHBIN PEKUM 3aHITHI U OTABIXA, pEryJsipHas pundeckas
AKTUBHOCTBH); OCO3HAHUE TIOCIIEJICTBUN 1 HETPUATHE BPEAHBIX MTPUBBIUEK (YyHIOTpEOIeHHE
aJKOTOJIs, HApKOTHUKOB, KypeHHE) U HHBIX ¢GopM Bpeaa s (U3MUECKOTO U
NICUXMYECKOTO 3JI0POBbsI; COOJIIOICHHE MpaBUi O€30MaCHOCTH, B TOM YHCII€ HABBIKH
0e30macHOro MOBEJEHUSI B IPUPOIHOM cpefe; chOpMUPOBAHHOCTh HAaBbIKA PEhICKCHH,
yIpaBJjeHUE COOCTBEHHBIM 3MOIIMOHAIBHBIM COCTOSIHUEM.

B cghepe mpyooeoeo socnumanusi: akTUBHOE ydacTHE B PEIICHUH MPAKTUYECKHUX
3a7a4 (B paMKax CEMbH, IIKOJIbI, rOpojJa, Kpas) OMOJIOTrMYECKOM U SKOJOTHYECKOU
HAIPaBICHHOCTH, WHTEPEC K MPAKTHUYECKOMY H3Y4YeHHIO Tpodeccuii, CBSI3aHHBIX C
ouonoruei.

B cgepe sKronocuueckoco - eocnumawnus. OpUCHTAIMS HAa TMPUMCHCHHE
OMONOTUYECKUX 3HAHUH NP PEIICHUH 3a/1a4 B 00JIACTH OKPYKAIOIICH CPEebl; OCOZHAHHE
HKOJIOTHYECKUX MPOOJIEM U IMyTeH MX PEIICHHs]; TOTOBHOCTh K YYACTHIO B MPAKTHYECKOM
NEATENbHOCTU SKOJIOTMUYECKON HAMPABICHHOCTH.

B cgepe nonumanus yemnocmu Hayynoco nNO3HAHUA: OPUEHTALMS HA
COBPEMEHHYIO CHUCTEMY HAYy4YHBIX TMPEJACTABICHU OO0 OCHOBHBIX OHOJIOIMYECKHUX
3aKOHOMEPHOCTSX, B3aHUMOCBA3AX YEJIOBEKAa C MPUPOJHON M COLHMAIBHOM CPENOM;



MOHUMAaHUE POJIM OMOJOTMYECKON HAyKu B (POPMUPOBAHUHM HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOU J1I0O03HATEIBHOCTH, MHTEpECca K OMOJOTMYECKOHM HayKe, HaBBIKOB
UCCIIE0BATEIbCKON NEATEIBHOCTH.

B cgepe adanmayuu x uszmensaiowumca ycioeuam coyuanvbHou u npupooHol
cpeobl: aJieKBaTHas OILIGHKA W3MEHSIOIIUXCS  YCJIOBHH; MNPUHSATUE  pEUIeHUs
(MHIMBHYalTbHOE, B TPYIIE) B M3MEHSAIOIIMXCSA YCIOBUSX Ha OCHOBAHMM aHAIM3a
Ononornyeckoi MHGPOPMALINK; MIIAHUPOBAHUE  JEUCTBUA B HOBOW  CUTyaluu
Ha OCHOBAHMH 3HAHUM OMOJIOTMYECKUX 3aKOHOMEPHOCTEM.

MeTtanpeaMeTrHbie pe3yibTaThbl:

B cipepe osradenusn ynusepcanvuvimu yueOHbIMU NOZHABAMENbHIMU OCllCTNEUAMU
ba3oBbie Jornyeckre NeHCTBUSA:
® BBIABIATH M XapaKTepU30BaTh CYIICCTBCHHBIC IPU3HAKH OHOJIOTHUECKUX
00BEKTOB (SIBJICHUI);

® YCTAaHABJIMBATH CYIIECTBEHHBIH TPU3HAK KJIaCCU(DUKAIUU OUOJOTUUECKUX
00BEKTOB (SIBIGHHM, MPOIECCOB), OCHOBAHMS JJisI OOOOIICHUS W CpPaBHEHWS,
KpUTEPHUHU MMPOBOJIUMOTO aHAJIN3a;

e C yuéTOM TPEIIOKEHHON OMOJOTUUYECKOMN 3a7a4Ml BBISBISATH 3aKOHOMEPHOCTH H
MPOTUBOPEUUsI B paccMaTpuBaeMbIX (akTax W HAONIOJACHUSAX; IMpejjaraTh
KPUTEPUH JIJISl BBISIBJICHUS] 3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

® BBIBIATH JeUINUTHI HMHPOPMALUU, AAHHBIX, HEOOXOAUMBIX JJII PEIICHUS
MOCTaBIICHHOM 3a]1a4u;

® BBISIBIISATH TPUYUHHO-CJIECJACTBEHHBIE CBSI3M TMPU HM3YYEHUH OHOJIOTMYECKUX
SBJIICHUNM W TPOIECCOB; JIeNaTh BBIBOJBI C HCIOJIb30BAaHUEM JIETyKTUBHBIX U
WHAYKTHUBHBIX YMO3aKIIOUEHUH, YMO3AKIIOUEHUH 0 aHAIOTUH, (OPMYIHPOBATH
TUIOTE3bl O B3aUMOCBSI3SIX;

® CaMOCTOSATEIIPHO BBIOMPATH CIIOCOO pElIeHUs Y4eOHOM OMOJIOrMYECKON 3a1adu
(cpaBHUBaTh HECKOJBKO BapUAHTOB pEUICHUS, BRIOUPATh HAMOOJIEE MOAXO SN
C YU4E€TOM CaMOCTOATENIBHO BBIJIEIEHHBIX KPUTEPUEB).

ba3oBble uccie10BaTENbCKUE JCUCTBUSA:
® 1CIOJIb30BaTh BOIIPOCHI KaK UCCIE0BATENbCKUI HMHCTPYMEHT IMO3HAHMUS;

e (QopmynupoBaTh BONPOCH, (UKCHUPYIOUIUE pPa3pblB MEXKIy peaJbHbIM M|
KEJNATeTbHBIM  COCTOSSHMEM  CHUTyallud, OOBEKTa, W  CaMOCTOSITEIHbHO
yCTaHABJIMBATH UCKOMOE H JIAaHHOE;

e (QopmupoBarh  THMOTE3y 00  HWCTHUHHOCTH  COOCTBEHHBIX  CYKICHHIA,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHHUE;

® TPOBOJUTH MO CAMOCTOSITEILHO COCTABIIEHHOMY TIaHY HAOII0ICHNE, HECTIOKHBIN
OMOJOTUYECKUN DKCIIEPUMEHT, HEOOJBIIOE WCCIENOBAHNWE IO YCTAaHOBJICHHUIO
0COOEHHOCTEM OMOIOrUYecKoro 00beKTa (Impoiecca) u3y4eHus,

® TIPUYUHHO-CJICICTBCHHBIX CBS3CH W 3aBUCUMOCTEH OHMOJIOTHYECKUX OOBEKTOB
MEXTy CO00M;



OLICHMBAaTh Ha MPUMEHHMOCTb U JOCTOBEPHOCTh MH(POPMALIMIO, TOJYUYEHHYIO B
X0/i1€ HaOJIIOIEHUS U SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (HOPMYNHpPOBaTh O0O0OOIIEHUS Y BBIBOJABI IO pe3yJbTaTam
MPOBEIEHHOIO HAONIOACHMS, SKCIEPUMEHTA, BIAJAETh MHCTPYMEHTAMH OLEHKHU
JOCTOBEPHOCTH TMOJTYYEHHBIX BEIBOJOB U 0000LIEHUM;

IPOrHO3UPOBATH BO3MOXKHOE JalIbHENIIIEEe pa3BUTHE OMOJIOTHYECKUX MTPOLIECCOB U
UX MOCJEACTBUS B aHAJIOTMYHBIX WJIM CXOAHBIX CUTYalMsIX, & TAKXKE BbIABUIAThH
NPEANOoNOXKEeHUsI 00 UX Pa3BUTHUU B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Pabora ¢ nuabopmarmei:

NPUMEHSATH PA3JIMYHbIE METOJbl, THCTPYMEHTHI U 3alpPOCHI MPH MOUCKE U 0TOOpE
Oouosiornueckor uwHGOpPMAIMU WM JIAHHBIX M3 HUCTOYHHKOB C YYETOM
pe1JIoKEHHON yueOHOM OMOI0TrnUecKoi 3a1aun;

BLIOMpATh, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATH M  HHTEPHPETHPOBATH
OmoJIoruYecKyro HHGOPMAITUIO Pa3TUYHBIX BUIOB M ()OPM MPEICTABICHUS;
HaXOJUTh CXOJIHbIC aPTyMEHTHI (MOATBEPKIAIOIINE WIIM OMPOBEPralolinue OJIHY U
Ty K€ HJICI0, BEPCUIO) B PA3TMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;
CaMOCTOSITEILHO BBIOMPATH ONITUMANIBHYIO (DOPMY Mpe/IcTaBlIeHHS HH)OPMALIUU U
WUTIOCTPUPOBATH PEIIAEMbIC 3aa4M HECTIOKHBIMU CXEMaMu, JuarpaMMaMu, WHOM
rpaduKoi U MX KOMOMHAIUSAMU;

OLICHMBATh HAIEKHOCTh OHOJIOTMYECKOW WHGOpPMAIMK [0  KPUTEPHSM,
NIPEIJIOKEHHBIM yUUTEIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITEIHHO;
3aIllOMUHATh U CUCTEMAaTU3UPOBATh OMOJIOTMUECKYI0 MHPOPMAIIUIO.

B cghepe oenadenus ynueepcanbHviMu y4eOHbIMU KOMMYHUKAMUSHLIMU OeLCmMEUIMU
OO11eHueE:

BOCIIPUHHUMATH ¥ POPMYIUPOBATH CY>KJICHHUS, BRIPAXKATh SMOIIMHU B IIpoLiecce
BBITIOJIHCHUS MMPAKTHYCCKUX U JJa00OpaTOPHBIX padoT;

BbIpaXKaTh ce0s (CBOIO TOUKY 3PEHUS) B YCTHBIX M MMCbMEHHBIX TEKCTAX;
pacmo3HaBaTh HeBepOajbHBIE CpeACTBAa OOIIEHWsA, TOHUMATh 3HAYCHHE
COIIMANIbHBIX 3HAKOB, 3HATh W PAclO3HaBaTh MPEANOCHUIKH KOHMDIMKTHBIX
CUTYalllid ¥ CMATYATh KOH(QIUKTHI, BECTH MIEPETOBOPHI;

NOHMMATh HaMEpPEHHUs JPYTHX, TNPOSBIATh YBAXKUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU popme (HopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI€ TMaJiora W/WiK TUCKYCCHUH 3a7aBaTh BOIIPOCHI MO CYIECTBY 00CYKIaeMon
OMONOTUYECKON TEMbl W BBICKA3bIBaTh WJCH, HAICJICHHBICE HAa PEIICHUE
OMONOTHYECKOH 3a7]a4H U MOIepKaHUE OJIaroKeIaTeIbHOCTH OOIIEHNUS;
COTIOCTAaBJISITh CBOM CYXKJICHHS C CYXKICHUSAMH JPYTUX YYaCTHUKOB JHAJIOTa,
O0OHapyKUBATh PA3INUMUS U CXOJCTBO MO3HUITUH;

MyOJTUYHO TIPENCTaBISATH PE3YJIbTAThl BBIIIOJHECHHOTO OMOJOTHYECKOTO OIbITa
(9KCIIEpUMEHTA, UCCIIEIOBAHMS, TPOCKTA);



CaMOCTOSATEIBHO BBIOMPATh (DOPMAT BHICTYIUIEHHS C YUETOM 3a]a4 IPE3CHTALUN U
O0COOEHHOCTEW ayJUTOpPUW U B COOTBETCTBUHM C HHUM COCTaBIIATH YCTHBIE U
IIACbMEHHBIE TEKCTHI C UCIIOJIB30BaHUEM HILTIOCTPATUBHBIX MAaTEPUAIIOB.

CoBMeCTHAS TeATEIILHOCTD (COTPYIHUYECTBO):

NOHUMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW W WHAUBUIYaTbHOU
paboThl MPU pPElICHUH KOHKPETHOU OMOJIOTHYECKOM MpoOJieMbl, 00OCHOBHIBATH
HEO0OXOAUMOCTh MPUMEHEHUS TPYNIOBLIX (DOPM B3aMMOJCUCTBUS MPU PEIICHUU
MOCTaBJIEHHON y4eOHOM 3aa4H;

PUHUMATH 11€JIb COBMECTHOM J€SATEIbHOCTH, KOJJIEKTUBHO CTPOUTH JCHCTBUS T10
e€ JOCTHMKEHUIO: paclpeesiaTh POJIM, JIOrOBApUBATHCS, OOCYXAAaTh MPOLECC U
pe3yJIbTaT COBMECTHOM paOOTHI;

yMeTh 00001aTh MHEHUSI HECKOJbKUX JIIOACH, TMPOSBISATh TOTOBHOCTH
PYKOBOJIUTH, BHITIOIHATH MOPYUCHHUS, TTOAUUHSIITHCS;

IUTAHUPOBATh OPTaHU3ALMI0 COBMECTHOM paboOThl, ONMpPENEeNsiTh CBOIO POJib (C
y4€TOM MPEANOYTEHUH M BO3MOXXHOCTEH BCEX YYAaCTHUKOB B3aMMOJICUCTBUSA),
pacrpenensaTh 3aJadyd MEXJy WICHaAMHW KOMAaH[bl, y4acTBOBaTh B T'PYIIOBBIX
dbopmax paboTsl (006CY)IeHUsI, OOMEH MHEHUSIMHU, MO3TOBBIC IIITYPMbI U UHBIC);
BBITIOJIHSITH CBOIO YaCcTh Pa0OThI, JOCTUTATh KAUECTBEHHOT'O PE3yiIbTaTa 10 CBOEMY
HAIIPaBJICHUIO U KOOPAUHUPOBATh CBOU JIEUCTBUS C IPYTMMH YJIE€HAMH KOMaH/IbI;
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOMIMI MPOAYKT IO KPUTEPHSM,
CaMOCTOSATEIbHO  CHOPMYJIMPOBAHHBIM  YYaCTHHKAMU  B3aUMOJICUCTBHUS;
CpaBHHUBATh PE3YJIbTAThl C UICXOIHOM 3aa4eil ¥ BKJIAJl KaXJOr0 WIeHa KOMaH/bl B
JOCTIKEHUE pe3yJIbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH W TPOSBISATH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA MEPE]] TPYIIION;

OBJIAJIETh CHCTEMOM YHUBEPCAIBHBIX KOMMYHUKATHBHBIX JEUCTBUU, KOTOpas
oOecrieunBaeT CHOPMUPOBAHHOCTH COIMATBHBIX HABBIKOB U IMOIMOHAIBHOTO
MHTEJUIEKTA IKOJIbHUKOB.

B ciepe oenadenus ynugepcanvHulMu - YHeOHbIMU PESYISIMUBHBIMU  OCUCBUMU.
CaMOOpranu3aliys:

BBISIBJISITE TPOOJIEMBl I PEIICHUS B JKU3HEHHBIX W YYEOHBIX CHUTYyaIUsX,
UCTIOJIb3Ys OMOJIOTMYECKUE 3HAHNUS,

OpPUEHTUPOBATHCS B PA3TUYHBIX MMOAX0AaX IPUHITHS PEIICHUH (MHINBUIyaIbHOE,
NPUHSITHE PENICHUS B TPYIIE, MPUHATHE PEIICHUI TPYIION);

CaMOCTOSITEJIbHO COCTAaBIISATh AQJITOPUTM pEIICHHs] 3aJaud (WA €ro 4Yacth),
BBIOMpATh CHoco0 pemieHus y4eOHON OWOJOTHYECKON 3aJaun ¢ y4E€TOM
UMEIOIINXCSI PECYpPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEeHTHPOBATH
npeaaraeMbie BApUAHThI PEIICHUM;

COCTaBIIATh TIUIAH JeWCTBUU (TUTaH pealu3alui HAaMEYCHHOTO alTOpUTMa
peleHns), KOPPEeKTUPOBATh MPEIJIOKEHHBIH alrOpUTM C Y4YETOM MOJY4YECHUS
HOBBIX OMOJIOTMYECKUX 3HAHUI 00 U3y4aeMOM OMOJIOTMYECKOM OOBEKTE;

nenaTh BBIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.



CaMOKOHTPOJIB (pedekcus):
® BIIAJETh CIIOCOOAMH CAMOKOHTPOJIS, CAMOMOTHBAITUY U pediekcrm;

e JaBaTh aJICKBATHYIO OIICHKY CUTYAIlMU U TIpejiarath miaH e€ n3MEHEeHHUS;

® YUYUTHIBATh KOHTEKCT M MPEABUACTD TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTH MPHU
pemieHnuy y4yeOHOM OHOJOTrMYecKOM 3ajayu, aJanTUpoBaTh pEUIEHUE K
MEHSIOIINIMCS 00CTOSITEIbCTBAM;

® OOBSACHATH NMPUYUHBI JOCTIKECHUS (HEIOCTH)KCHHUS) PE3yJIbTATOB ACSATEIHLHOCTH,
JaBaTh OIIGHKY NPUOOPETEHHOMY ONBITY, yMETh HAaXOAWTH TIO3UTHBHOE B
MIPOM30LIEIIIEH CUTYallUH;

® BHOCHTH KOPPEKTHBBI B JCSATEIPHOCTH Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIIINXCS CUTYAIMH, YCTAHOBJICHHBIX OITUOOK, BO3HUKIINX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJId U YCIOBUSIM.

OMOIMOHAIBHBIA MHTEIICKT:

® pa3InyaTh, HA3bIBaTh W YIPABISATH COOCTBEHHBIMH SMOIUSMHU H IMOLHUSIMHU
APYTHX,

® BBHISBISITH M aHATH3UPOBATH TPUYMNHBI IMOIIUH;

® CTaBUTH ce0s HA MECTO JIPYroro YeJIOBeKa, MIOHUMATh MOTHUBBI U HAMEPEHUS
ApYroro,

® peryjiaupoBaTh ClIOCOO BHIPAKEHUS SMOITHUH.

o [lpunsartue ceds u Ipyrux;

® OCO3HAHHO OTHOCHUTBCS K JPYTrOMY YEJIOBEKY, EM0 MHEHHIO;

® [IpU3HABATh CBOE MPABO HA OIIMOKY U TaKOE e MPaBo APYroro;

® OTKPBITOCTh ce0€ U APYTUM;

® 0CO3HAaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

® OBJAJIETh CUCTEMOW YHUBEPCAIbHBIX YUEOHBIX PETYISITUBHBIX JEHCTBUNA, KOTOPAs
oOecrieunBaeT (HOPMHUPOBAHHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
MO3UIUSl JIMYHOCTHU), U S>KMU3HEHHBIX HABBIKOB JHMYHOCTH (yMIpaBlieHUs COOOM,
CaMOJUCUHUIUIMHBI, yCTOWYUBOTO TTOBEJCHUS ).

IIpeaMeTHBIE pe3yJbTATBI OCBOCHUS MPOTPAMMBI
B no3naBatenpHOM (MHTEILICKTYaIBHOM) cdepe:

— TpHOOpETEHHE OIBITa MCIOJB30BAaHUS METOJIOB OMOJOTHYECCKON HAYKH C IICJIBIO
M3y4YeHUs] OMONOTHYECKUX OOBEKTOB, SIBJICHUM W TPOIECCOB: HAOJIOICHUE, OMMCAHME,
MPOBEJICHUE HECT0XKHBIX OHMOJOTMYECKUX OIBITOB M JKCIIEPUMEHTOB, B TOM YHCIIE C
HCIIOIb30BaHUEM aHAIOTOBBIX U TU(PPOBBIX OMOJIOTHYSCKUX MTPUOOPOB M HHCTPYMEHTOB;

— ¢opMupOBaHUE YMEHUS WHTETPUPOBATH OMOJOTHYCCKUE 3HAHUS CO 3HAHUSIMU M3
IpyTuX y4eOHBIX TPeaMeToB ((hU3UKU, XUMHUH, Teorpadun, UCTOPUH, OOIIIECTBOZHAHUS
UT. I.);



— (opmupoBaHHe yMEHUH peliaTh yuyeOHbIE 3a1a4un OMOJOTUYECKOTO COJAEP KAHMS,
BBISIBJISIT  NPUYMHHO-CIIEICTBEHHbIE  CBSI3M,  IPOBOAUTh  KA4ECTBEHHbIE U
KOJIMYECTBEHHBIE PACUETBHI, 1€JIaTh BHIBO/bI HA OCHOBAHUHU MOJTYYEHHBIX PE3YJIHTATOB;

— (opmupoBaHue yMEHMs IUIAaHUPOBATH YYEOHOE HMCCIIEIOBAHUE WUIIU MPOECKTHYIO
paboTy C yueTOM NOCTABICHHOU LeTu: (POopMyInpoBaTh NPOOJIEMY, TUIIOTE3Y U CTABUTD
3a/layd MCCIIEIOBaHUs, BbIOMpATh aJ€KBATHO IOCTABICHHOW I€JIM METOABI, JAeNaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHUS UM IPOEKTHON JeATENbHOCTH;

— (QopMmupoBaHre  HHTEpeca K  yIUIYOJEHHUIO  OMOJIOTHYECKUX  3HAHUU
(npennpodusibHas TOAroTOBKa U NpodeccuoHanbHasi OpUEHTAlMs) U BBIOOpY OMOJI0TUU
Kak NpoUIbHOr0 IpeIMeTa Ha CTYNIEHU CPEIHEr0 MOJHOr0 00pa3oBaHus Il Oyayiien
npodeccuoHaIbHON JeATeIbHOCTH, B 00JAacTH OWMOJOTMU, MEAMIMHBI, 3KOJIOTHH,
NICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO X035MUCTBA;

— BIAJCHUE HaBblKaMU paboOThl ¢ HHpOpMalUeld  eCTeCTBEHHO-HAYyYHOT'O
coJlep KaHus, MPEACTABICHHON B pa3HON (opme (B BUIE TEKCTa, TAOJUYHBIX JTAHHBIX,
cxeM, TpaduKoB, AuarpaMMm, MoJieled, HW300paKeHU), KPUTUYECKOrO aHainu3a
UH(GOpPMAIIMH U OLIEHKU €€ JOCTOBEPHOCTH;

— yMEHHE MHTETrPUpPOBATH OMOJOTUYECKHE 3HAHUS CO 3HAHMUSIMH JIPYTHX yueOHBIX
IPEIMETOB; UHTEPEC K YIIIyOJIEHUI0 OMOJIOTMYECKUX 3HAHUM U BBIOOPY OMOJIOTHMHU Kak
npodUIBHOrO MpeAMeTa Ha YPOBHE CpeIHEro odmero obpas3oBaHus Ui Oyayuieit
npo¢eCCUOHANbHON JESITENbHOCTH B 00JIaCTH OMOJIOTMH, MEIULMHBI, 3KOJIOIHUH,
BETEpUHAPHUM, CEJIbCKOTO XO3SCTBA, MNHIIEBOM MPOMBIIIJIEHHOCTH, IICUXOJIOTHUH,
HCKYCCTBa, CIIOPTa - UMETh YETKHE MPEACTABICHUS O MAaTEPUATUCTUUECKON CYIIHOCTH
T€HOMOB JKUBBIX OPraHU3MOB M PETYJIALNIO UX pabOThI;

— 3HaHUE OCHOBHBIX (DaKTOPOB OKpY’KaOLIEH Cpenbl, BIMUAIOIIMX HA Pa3BUTHE U
CYIIECTBOBAHHE KHUBBIX OPIaHU3MOB, aJanTaluil K (akTopaM OKpyXKarollel cpeibl;

— 3HaHUE OCHOBHBIX MOAXO0/I0B OMOTEXHOJIOTMH, UCIIOJIB30BaHUS €€ JIOCTHKEHUH B
COBPEMEHHOM >KU3HH YeJIOBEKa, OCOOCHHOCTH UCMOIb30BaHUs KUBBIX OPTaHU3MOB AJIs
IIPOU3BOJICTBEHHBIX HYK/l YEJIOBEKA;

— 3HaHUE OCHOBHBIX MOJXOJ0B CEJIEKIUU U OMOTEXHOJIOTUU KYIbTYPHBIX PACTCHUH,
XapakTepu30BaThb TIEHETHUECKH  MOAM(PUIMPOBAHHBIE  PACTEHUS, OINEPUPOBATH
NOHATUSAMHU, TUOpHUIW3aLUs, OTAAJeHHas TUOpUIM3alus, HMCKYCCTBEHHBIH 0OTOOp,
reTeposuc, Tpancopmaius, MyTareHe3, TeHETHUECKOE PeJaKTHPOBAHHUE,

— IIOHMMAaHUE MOJIEKYJSIPHBIX  MEXaHU3MOB  peaju3allud  HACIEJCTBEHHOM
uHbOpMaIUU U YMEHHE CBOOOHO ONEPUPOBATH OCHOBHBIMU MOHSATUSIMHU MOJIEKYJISIPHON
OMOJIOrMH ¥ €€ COBPEMEHHBIX HAPaBICHUN — F€HOMHUKHU, METar€HOMUKH, TIPOTEOMUKH;

— 3HaHUE OCHOBHBIX 3a00JIEBAaHMI YEJIOBEKA, MEXaHW3MOB UX Pa3BUTHS, CIIOCOOAX
UX IMarHOCTHKY U JICUEHUS;



— (QopMHpOBaHUE YMEHHUS UCIIOIB30BATh MOHATUIHBIN anmapat ¥ CUMBOJUYECKUIN
SA3bIK TEHETUKW, TPAMOTHOE€ NPUMEHEHHE HAYYHBIX TEPMHHOB, TMOHSITUWA, TEOPHH,
3aKOHOB IS OOBSCHCHHS HAOMIOMACMBIX OHOJIOTHYECKHX OOBEKTOB, SBICHHUU M
MPOIIECCOB, MO3BOJISIONINX 3aJ0KUTh (PYHIAMEHT HAYYHOT'O MHUPOBO33PEHUS.

B nienHOCTHO-OpUEHTAIIMOHHOM cdepe:
— 3HAHWE, YTO TMPUMEHEHHWE COBPEMEHHBIX TEXHOJIOTHMH MOJICKYJISIPHOW OHOIOTHH
MO3BOJISIET YCHEIIHO pemaTh TakKhe 37J000IHEBHbIE MPOOJIEMbI, Kak OXpaHa

OKPY)KaIOHICﬁ cpeabl, COXpaHCHUC 3J0POBbA YCJIOBCKA, KOHTPOJb U BOCCTAHOBJICHHC
OKOCHCTEM.



TEMATHYECKOE IINTAHUPOBAHUE

Monyab «OCHOBBI pacTeHHEBOACTBA» /-8 Ki1acchl (68 yacon)

/ KJ1acc

Tembl

JlaTa
MJ1aH

JlaTa
(paxt

Tema 1. BBegeHue B pacTeHMEBOACTBO (2 4)
YTO Takoe paCTEHUEBOJICTBO: OCHOBHBIE
(bakTOphI BhIpAIIUBAHUS PACTCHUH.

UcTtopus pazBUTHs arpoXUMHUYECKUX 3HAHUH (paOOThI
M.B. Jlomonocoga, FO.JIubuxa, byccenro, B.B.
HoxyuaeBa, K.A. Tumupszesa,Il.A. Kocteruesa, J1.H.
[IpstHumaMKoBa U Ap.). IlpakTuueckas padota
«bouka JInbuxay.

Tema 2. ArporexHuueckuii 3xcnepumenT (6 1)
[IpaBuia mocTaHOBKH arpodKCIEPUMEHTOB.
[TocTaHOBKA SKCIIEPUMEHTOB C PACTCHUSIMHU.

Br160op TeMbl, cocTaBIeHUE TUITOTE3bI, 1IEJIU U
3aJ1a4y SKCIIEpPUMEHTA 10 BhIPAIIMBAHUIO PACTEHUN B
KOHTPOJIUPYEMOI1 cpefe.

Br160op TeMbl, cocTaBIeHUE TUIIOTE3bI, 1IEJIU U
3a/1a4 SKCIIEPUMEHTA MO BbIPAILIMBAHUIO PACTCHHI B
KOHTPOJIUPYEMOU Cpelie.

KoHTpomnu, moBTOPHOCTH, MPOBEACHUE SKCTIEPUMEHTA.
[InanupoBanue skciepumenTa. OueHKa pe3yibTaToB
skcriepuMmenTa. MccnenoBarenbekas pabora « PakTopsl,
BJIMSIONIME HA MPOPACTAHUE CEMSH (POCT
IIPOPOCTKOB)».

OcBoeHME TEXHOJIOTUU KPYTJIIOTOANYHOT O BhIpAIIUBaAHUS
CaJIaTOB M MUKPO3EJIEHU B KOHTPOJIHUPYEMBIX
VICKYCCTBEHHBIX YCIOBUSX.

[Tpaktuueckas paborta «COOp yCTAaHOBKH /ISt
BBIPAIIUBAHUS PACTCHUI B KOHTPOJIUPYEMBIX YCIOBUIXY..

Tema 3. Pojib XUMHYECKHUX JICMEHTOB B MATAHUU
pacrenuii(21 1)
Bopna. Pacteop. BeITskKa.

10

AHWOHBI, KATUOHBI, JJEKTPOIPOBOIHOCTh U pH pactBOpa.

11

Poisib XUMHUYECKUX 3JIEMEHTOB B MUTAHUU PACTEHUH.
[TomydyeHne NUTATENBHBIX BELIECTB PACTCHUSIMH.

12

[IpakTrueckas pabora «CXeMbl MUTATEIIBHBIX
pactBOpoB. PacyeT 1103 ynoOpeHuit 1 MUTaTeIbHbIX
pacTBOPOBY.

13

VY nobpenusi: opranndecKkue, MUHEpaIbHbIE,
MUKPOOHOJIOTMYECKHUE.




14

Tunsl nuTaHusa pacTeHuii. Bo3nymHoe 1 MUHEpaabHOE
(KopHEBO€) MUTaHUE pacTeHu. TpaHcmopT
MUTATEJIbHBIX BEIIECTB PACTEHUM: BOCXOAAIINN U
HUCXOISIIUNA TOK

15

[IpakTuueckas pabora «I[lutanue pacTeHUI: TEXHOJIOTUS
IIPUTOTOBJIEHUS IUTATEIILHBIX PACTBOPOB JJISl PA3HbBIX
KYJIBTYP».

16

Baxueiimue kanuitasie, pocPopHbIE U A30THBIE
y10OpeHus, UX CBOICTBA.

17

[Tpaktrueckas padota «IIpaBuna cMemMBaHuUs
yI00peHU

18

[IpocThle U cia0XKHBIE YA0OpEHHUS

19

[Ipaktnueckas padbota «MOHUTOPUHT MUHEPATILHOTO
IIATaHUS PACTCHUNY.

20

PocT u pa3BuTHE pacTeHUI: ATAalbl OHTOTCHE3a, (PaKTOPHI,
BJIMSIFOIIIAE HA POCT PACTCHHMIA: CBET, TYCTOTa MOCAIOK,
nUTaHue, cyocTpar.

21

Oco0eHHOCTH MUTaHUsI PACTEHUN a30TOM. A30T U €T0
3HAauEHHUE B KU3HU pacTeHuil. DopmbI a30Ta U UX
IpeBpallleHre B TIOYBE.

22

[Ipaktuueckas pabota «PacTuTtenbHast TUarHOCTUKAY.
UccnenoBarensckas padora «O1eHKa COCTOSHHUS
KOMHATHBIX PACTEHUM, PACTCHUN Ha IIKOJIbHOU
Teppuropun, OcOOEHHOCTH MUTAHKS YCTAHOBKA MPUYUH
MaTOJOTHYECKUX COCTOSTHUM (MPU HATUYHUHN ).

23

dopMbI a30Ta U UX MPEBpallleHUE B MOYBE. McTouHNKM
dbocdopa mist pacteHus. 3HaUCHUE
docdhopcoaepkanux cCoeTMHESHMH B KJIeTKe. Pob
MaKpO3IPrUIeCKUX coequHeHuit ¢pocdopa B
HHEPreTHYECKOM OOMEHE.

24

Brnusinue kanus Ha pusndeckue cBONUCTBA
MIPOTOTIa3MbI, Ha (DEPMEHTHI YTIEBOIOPOTHOTO

oOMeHa, CUHTEe3 OCIIKOB U .

Ponb xanus B moaaep:;kaHUM HOHHOTO OallaHca B TKaHSX,
B [IPOIIECCAX CAMOPETYJIISILIUH.

25

PerynsaropHas u cTpykTypo-oOpa3oBaTeiibHas pojib
KaJnbIlys. YdacTue B 00pa30BaHUU KIETOUHOW CTEHKH,
MOJJICPKAHUH CTPYKTYPhl MEMOpaH U PETYJISIIUS X
MPOHUIIAEMOCTH.




26

3HaueHue MarHus B MeTaboiIu3Me pacTeHuH.

Marnuii B coctaBe xjopoduinia, cXoIcTBO Xjaopoduiiia
Y TEeMOTJI00MHA KaK CBUAETEIbCTBO €MHCTBA
OpPraHUYECKOro MUpA.

27

Cepa u ero OCHOBHbBIE COCIMHEHHUS], UX POJIb B
CTPYKTYPHOM OpraHu3aluu KJIETKH, Y4aCTHUE B
OKHCJIUTEJIbHO- BOCCTAHOBUTEIBHBIX PEAKIMIX

28

MUKpO3JIEMEHTHI.

[IpencraBieHus o poIH MUKPOIIIEMEHTOB B
mMeTabonausme pacteHnit. OCOOEHHOCTH MOCTYTIEHUS
MUKPOIJIEMEHTOB B PACTCHHSI.

29

CuHeprusm U aHTaroHU3M JIEMEHTOB MUTAHUS
pacteHuii. PactutenbHas TMarHOCTUKA U METO/IbI
UeHTU(DUKAIIMY HEAOCTaTKA/M30BITKA SJIEMEHTOB
[IUTAHUSL.

30

Tema 4. PeryasiTopbl pocTa pacTeHuii. 3amura
pacrenuii (4 4)

[TonsiTHE O peryynaTopax pocTa pacTeHUH.
CTUMyISTOPHI pOCTa

— (puTOoropMOHBI (ayKCHUHBI, THOOEPEIUINHBL,
IIUTOKUHUHBI).

31

NHruburops! pocta pacTeHUM:

1. npupoanbie (A0CIU30BASIKUCIOTA U HEKOTOPHIE
¢deHoNbHbIE BelecTBa (MKyMapoBasi, KopuJyHasi,
CaJIMILMIIOBAst KUCTIOTHI).

2. cuHTeTHYeCKHUEe (MOp(aKTUHBI, peTapaHTHI,
nedOTUaHThl, ICCUKAHTBI, TEPOUITUIBI).
OUTOMOHUTOPUHTH OLIEHKA COCTOSTHUSL PACTCHUU.
CoBpeMeHHbIe CIOCOOBI MOHUTOPHHTA.

3amuTa pacTeHUM OT BpEUTEIEH: OCHOBBI
ouomeTosa.

32

[IpakTrueckas padbota «@UTOMOHUTOPUHT U OLIEHKA
cocTostHusl pacTeHuid. COBpEeMEHHBIE CIIOCOOBI
MoHuTOpHUHra». MccnenoBarensckas pabota «Biausinue
reTepoOayKCMHA  Ha MPOpacTaHUe (pocT Ha
Pa3HbBIX CTAJIUSIX, B PA3HBIX YCIOBHSIX) Pa3IUYHBIX
pacTeHum».

33

[IpakTuueckas padbora
«HCeKkTapuu: paBuiia U yCJIOBUS pa3BECHUS
MOJIE3HBIX HACEKOMBIX).

34

O000111eH1E U cUCTEMaTH3aUs 3HAHUI




8 Kki1acce

Tema 5. Bognasi, necuanasi 4 noYBeHHasi KyJbTYyPbl,
UX IPUMEHEHUEe B BbIpallMBaHUU

pacrennii. @u3nosorusi pacrenuii (8 u) Boanas,
IIecyaHasl ¥ [OYBEHHAsl KYJIbTYpPbl, UX IPUMEHEHUE B
BbIpalllMBaHUU pacTeHui. [IpoBenenne Boabl B KOPHE U
cTebJie pacTeHUH.

[Ipaktuueckas padota «KopHeBoe naBiIeHHUE.

Bonsblii peXxuM pacTeHUN: CTPOCHUE YCTHUIL:
(akTopbl, BIMUSIONUIME HA UX PACKPBITHE U 3aKPHITHE.
[Ipaktuueckas pabora

«IIpurorosnenue npemnapara ycTbUIl METOIOM
CIICTIKaY.

3HayeHHE MEXaHU3Ma PETYJISALMU UCTIapEHUsl Bllaru
pacrenuem. UccnenoBarenbekue paboTel «BausHue
YCJIOBUM COJIEp’KaHUsI pACTCHUN Ha KOJUYECTBO
YCTBUID.

DOTOCUHTE3 — YHUKAIBHBIN MPOLECC PACTEHUM.
TemHoBas ucseroBas (as3sl PoTOCHHTESA.
[IpakTudeckas padora

«DyHKIIMOHANbHAS TUarHOCTUKA PACTEHUH IO
AKTUBHOCTH XJIOPOILIACTOBY.

3nauenue GOTOCHHTE3a JIsl )KUBBIX OPTaHU3MOB.
HccrnenoBarensckas pabora «OnpenencHue
xsopodumia A u b,orieHka OTOCHHTETHUYECKOM
AKTUBHOCTHU PACTCHHH U (PAKTOPOB, BIHSIONINX Ha
HEey.

@akTOpBI POCTA PACTECHUN: BO3AYX U a3palusl.
[Ton3eMHOE BIXaHWE PACTEHHM: COCTAB IIOYBEHHOTO
BO3/1yXa, ra3000MeH. ['a3000MeH npu 0eCIIOUBEHHOM

[Tpaktuueckas pabota«Asparnus, CO2 u O,.[{pixanue
pactenuii».[Ipaktnueckas pabora«/Ipixanue
PACTEHUIi: OLIEHKAa UHTEHCUBHOCTH JIbIXaHUS PACTEHUM U
IJI0JIOBY.

HccnenoBarensckue paboTel «Biusane
crioco0a BeIpamuBaHus (COCTaBa MATATEITHLHOM
CMECH, CXEMbI BHECEHUS1) HA POCT U PA3BUTHS

Pa3IMYHBIX PACTCHUI.

Tema 6.KyabrypHblepacTenusi. CoBpeMeHHbIE
acnekThl ceqexknuu (19 1) Kak yenosek cran
MCNOJIB30BaTh pacTeHust? CBsA3b pa3BUTHUSA
IHUBUIN3ALAN YEJIOBEKA U OJIOMAIIIHUBAHUS PACTCHUM.




10

JlomecTukanus.

Juckyccus«/lomectukanus, Bce JIM paCTeHUs U
PKUBOTHBIE, KOTOPBIE )KUBYT PAIOM C YEIIOBEKOM UM
0JIOMAITHUBAIOTCA? MOXKHO JIM CUMTATh TapaKkaHa
0JIOMAIlIHEHHBIM )KMBOTHBIM 7).

11

HaCHeIICTBCHHOCTB U N3MCHYHUBOCTBb — OCHOBHBIC
CBOMCTBA KMBBIX OpTraHU3MOB.

12

N3MmenunBocTh. BBl N3MEHUMBOCTE.
[TpakTuueckas pabora «MoaudukaoHHas
U3MEHYUBOCTD (JIUCTHSI, UTOJIKH C OJTHOTO JIePEBa)».

13

['eH —MaTepuaabHBIA HOCUTEb HACJICICTBEHHOCTH U
U3MEeHUMBOCTH. [IpakTideckas padora«l e —
WHCTPYKIIHS 10

cOOpKe KJIeTKH (Ha Oucepe WM KOHCTPYKTOPE)».

14

HyKHeI/IHOBBIG KHCJIOTHI

15

Jlokanuzainusi TeHeTUYECKOr0 MaTepralia B KJIETKE.
JleneHue KieTok

16

Permmkanusa JIHK. OcHoBHas
JI0TMa MOJICKYJISIPHOM OMOJIOTUH

17

Tpanckpunuus. Tpancisinus

18

MyTranuu

19

[IpakTrdeckas padora «MyTarus Ha OyTepOpoe
(710001 00BEKT U3 MPEABIAYIeH paboThI, TS
U3MEHEHHE WHCTPYKIIUU MPUBENET K U3MEHEHUIO
BHEIITHETO BUJIa 00BEKTA)».

20

DddexT OyThUTOYHOTO TOPJIBIIIKA U TEHETUIECKOES
pazHooOpasue. Uto Takoe reHOaHK? 3a4eM COXpaHATh
TeHeTHYECKHe pecypchl pactennii? OCHOBHBIE CIIOCOObI
COXpaHEHUS TCHETUIECKIX PeCypCcoB pacTeHuit (eX Situ u
insitu).

21

3nauenue padot H.M. BaBuioBa.3akoH roMOJIOrMYECKHAX
pAnoB. LIeHTpbI MPOUCXOKACHUS KYJIbTYPHBIX PAaCTCHUMN
H.W. BaBunonsa u I1.M. XKykoBckoro.OCHOBHBIE METOBI
CCJICKIIUU.

22

[IpakTuueckast pabota no rpymnmnam «OTKyAa Ha HAIINX
cronax GpyKThl/OBOIIHN/3TaAKH.

23

I'mopunuzanus. opmel otoopa. OCHOBHBIE
HaIpaBJICHUsI CEJICKIUU: YIYUIlIEHHE YPOKAIHOCTH,
YCTOMYHMBOCTH K OMOTHYECKUM M aOMOTHYECKUM
dbakTopam.




24

[IpakTuueckas pabora
«BoIpamuBaeM ropox. Kak nmpoBectu ckpennBaHue y
ropoxay.

25

EcTp 1 xu3nb B ipobupke? buotexHonorus
KyJbTYpPHBIX pacTeHuil. MccnenoBarenbckas padbora
«BpIpamnuBanue pacTeHuii B mpooupke» (MOKHO
BOCIIOJIB30BAThCS PE3yJIbTaTaMU MPEIbIYIIUX
JKCIIEPUMEHTOB 110 COCTaBJICHUIO ITUTATEIbHBIX
pacTBOPOB sl pACTEHUH).

26

Kaxk genoBek MoxxeT MOIUPUITUPOBATH PACTCHUS ?
I'enetnueckoe penaktupoBanue. COBpeMEHHbBIE
MOJXOAbI U

JTOCTHKEHUSI TEHETUYECKOT O PEAAKTUPOBAHUSA
pacTEHUI.

27

[TpakTrueckas padora
«["eHOMHBIE HOKHUIIBI (MOJICIIMPOBAaHNE PAOOTHI
cucrembl CRISP-Cas)».

28

Tema 7. PacTuresbHas npoxykuusi (7 4)
HanzemHurlie u noazeMHublie opranbsl pactenuid. [Toder u
BUJIOM3MEHEHHBIN MMOOET pacTCHUH.

29

CriocoObl pa3MHOKEHUS PACTEHUN

30

[TonsiTre 0 kKauecTBEe NPOAYKTOB NUTaHus. [IpakTnueckas
pabota«IIpenensHo nomyctumbie koHIeHTpauu (ITIK) u
METOAbI KOHTPOJISI 0€30MaCHOCTH PACTUTEIbHBIX
IPOJIYKTOB TUTAHUS».

31

[Tpo6emMbl KOHKYPEHITUN OTEYECTBEHHBIX MPOAYKTOB
nUTaHus ¢ UMNOPTHBIMU VccnenoBaTenbsckas padora
«O11eHKa KaueCcTBa BbIPALIEHHON MUKpPO3eJIeHn» (JI0O
CBOsI, MO0 M3 Mara3uHa).

32

JlorucTuka 10CTaBKU U CPEACTBA COXPAHEHUS
npoaykToB nuTanus [IpakTuueckas padbota

«MeTo1bl OLIEHKU Ka4eCTBA PACTUTEIbHON MPOTYKIIHHU:
XpaHEHHE U COXPAHHOCTh MUTATEJIBHBIX BEIIECTB» (IO
JOCTYITHOMY 00OPY/IOBaHUIO).

33

UccnenoBatenbckas padota «OmnpeieieHe BUTaMUHA
C MeTo/10M 00paTHOrO TUTPOBAHUS B TUIOJIaX HA Pa3HOM
cpoke(croco0e) XpaHeHUs.




34

MUuKpo3eneHs: MOJIE3HOCTh U TEXHOJIOTUSL.
XAMHUYECKUNA aHamu3 NpoayKuuu. OCHOBBI
cnekrpodoromerpun. [loTeHIIMOMETPHSL.
Xpomarorpadus
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