Pabouas nporpamma yuye0HOro Kypca
«ITPOEKTHO-UCCJIEJOBATEJIbCKAA JEATEJABHOCTb. BUOJIOI'US»

IHHOACHUTEJIBHASA 3AIINCKA

AXTyaJIbHOCTh U Ha3HAUYEHUE ITPOIPAMMBI.

[Iporpamma pazpaborana B cOOTBETCTBHM ¢ TpeboBaHusiMU DenepaabHOro rocyIapCTBEHHOIO
00pa3oBaTeNLHOTO CTaHAapTa OCHOBHOTO o0O0mero oOpa3oBaHUsS, OPUEHTHPOBaHA Ha oOecreueHue
UHIUBUAYAJIbHBIX TMOTPEOHOCTEN O0Oy4aromMXcsi W HalpaBl€Ha Ha JOCTHKEHUE IUIAHUPYEMBIX
Pe3yJIbTaTOB OCBOEHHUS MPOrPaMMbl OCHOBHOTO 0O0IIEro 00pa3oBaHusl ¢ YY€TOM BbIOOpa Y4aCTHHKAMH
00pa30BaTeNIbHBIX OTHOILIEHUH KYPCOB BHEYPOUHOI J€SATENHOCTU. JTO MO3BOJISIET 00€CIIEYUTh €JUHCTBO
o0s3arenbHbIX TpeboBaHn @PI'OCBO BceM MPOCTpaHCTBE MIKOJIBHOTO 00pa30BaHMs: HE TOJIBKO Ha YPOKE,
HO U 3a €ro IMpe/einaMH.

AKTyallbHOCTb pealii3allii JaHHOM MporpaMMbl 00ycIOBI€Ha caMOil 0COOEHHOCThIO TPOEKTHO-
HCCIIEIOBATENIbCKON JESITEIbHOCTU. JTa JESITENbHOCTh JIE)KUT B OCHOBE IMO3HABATEIBHOIO HHTEpeca
pebeHKka, sBisieTcsl 3aJ0TOM yMEHUS IJIaHUPOBAThJIIOObIE JIEHCTBHS M BaXXHBIM YCIOBUEM YCIIEUIHOM
peanu3anuu  uae. JroOble W3MEHEHHs COBPEMEHHOTO OOIecTBa CBs3aHBI C TIPOEKTaMU U
UCCIIeIOBaHUSIMH — B HayKe, TBOpUECTBE, OM3HEce, 00IIeCTBEHHOM *KU3HU. [103TOMY BaXKHBIM 3J1EMEHTOM
pa3BUTHUS JMYHOCTH oOOyyaromerocss spisercss (OPMHUPOBAHME OCHOBHBIX HAaBBIKOB IMPOEKTHO-
HCCIIEIOBATENIbCKON AEITETbHOCTH.

[Iporpammoii npeagycMoTpeHo GOopMUPOBaHUE COBPEMEHHOIO TEOPETUUECKOTO YPOBHS 3HAHUH, a
TaKKe€ U TMPAKTUYECKOTO OMbITa paboThl C J1abOpaTOPHBIM OOOPYAOBAHHMEM, OBJAJECHUE MpPHUEMaMU
HCCIEAOBATEIbCKON  ACATENbHOCTH. MeToapl  opraHu3anmud  oOpa3oBaTeIbHOW W HAY4HO-
HCCIIEIOBATENIbCKON IEATEIHbHOCTH MIPeIyCMaTPUBAIOT (OPMUPOBAHKE Y 00YUaIOIINXCSI HECTAaHIAPTHOTO
TBOPUYECKOTO MBIIIJIEHHSI, CBOOOIbI CAMOBBIPAYKEHUS M MHIUBUYaTbHOCTH CYXIACHUM.

Jis  momHOro  ydyera  moTpeOHOCTEM — ydamuxcs B MporpaMme  HCHOJIb3yeTcs
i depeHINPOBaHHbIA TOIX0A, YTO CTUMYJIUPYET YdYallerocs K YBEIWYEHHIO MOTPeOHOCTH B
UHIUBUAYAIbHON, WHTEIJICKTYaJIbHOM U TMO3HABATEJIbHOM JESATENIbHOCTH W Pa3BUTUIO HAy4dHO-
UCCIIeIOBATEIbCKUX HABBIKOB. [Iporpamma ctaHeT BOCTpeOOBaHHONB MEPBYIO OYepe/lb MIKOJIbHUKAMH,
KOTOpble HMMEIOT CTOWKHI HMHTEpEeC U COOTBETCTBYIOIIYIO MOTHBAIMIO K H3YYCHHUIO IPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJI,eCTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM.

B moapocTkoBOM Bo3pacTe ydaiiuecs MpOSBISIOT CBOIO 3aWHTEPECOBAHHOCTH B TOMHIIM WHOM
obnacTu 3HaHWI, HAYYHOM HAIpaBICHUM WU MpodeccCHoHANbHON AedaTenbHOCTH. TakuM oOpazom
MPOUCXOTUT (OPMUPOBAHHME TO3HABATENBHOW U MPOGECCHOHATBHONW COCTABISAIONICH JHYHOCTH,
MOMOTaeT y4JalleMycs B ONpeeNieHuu OyAyllero >KM3HEHHOTO MyTH U B MPOQEecCHOHAIBHOM BBIOOpPE
nocJie OKoH4YaHus Kokl [Io106HOrO poaa 3aMHTEPECOBAHHOCTh CTUMYIHPYET MOCTOSHHOE KeJlaHUe
IIKOJIbHUKA K TIO3HAHWIO HOBOTO, pPACIIUPEHHIO U YIIIYyONEHUIO COOTBETCTBYIOIIMX 3HAHUH, W
MOJYYEHUIO HOBBIX B TOM YHCIE MPAKTHUYECKUMX HABBIKOB, a TaKK€ MOTHBUPYET Y4Yalllerocsi Ha
po(opUEHTALHIO.

[IporpamMma HareneHa Ha MOMOIIL PeOCHKY B OCBOEHUHM OCHOB OpTaHU3aIlMU U OCYIIECTBIICHUS
COOCTBEHHOM MPOEKTHO-MCCIIEOBATENIBCKOM AEATENbHOCTH, a TaKXkKe B MPHOOPETeHUH HEOOXOIMMOTo
ombITa Ui PabOTHl HAJ WHIAWNBUAYyAIbHBIM HCCIENOBaHHMEM WM TpoekToMm. [IporpamMma momosker
IIKOJIBHUKY B 00Jiee rIyOOKOM M3y4e€HUHM MHTEpECyIollel ero 00JIacTh €CTeCTBEHHBIX HAYK, a TAaKXKe B
MPUOOPETEHUN BAKHBIX COIMATBHBIX HABBIKOB, HEOOXOJMMBIX NJISl MPOJYKTHBHOW COLMATHM3AIH U
(hopMHUpOBaHHMSI TPAKIAHCKON MO3UIUH:

— HaBbIKa CAMOCTOSITEJILHOTO PEUIEHUS! AKTYaldbHBIX HMCCIEI0BATENbCKUX WM MPAKTUYECKUX

3aja4, BKJIIOYAIOIIETO B ce0sl YMEHUE BUJCTh U aHAJTM3UPOBATHIIPOOIEMBI, HYKJAIOIIUECS B PEILICHUH,
yYMEHHUE JEeTajJbHO MpopadaThiBaTh M PEATU30BBIBATH CIOCOOBI pabOTHl ¢ HUMH, YMEHHE IJIAHUPOBATh



COOCTBEHHYIO pabOTy HCAMOCTOSATEIBLHO KOHTPOJIUPOBATH CBOE NIPOABUIKEHUE K KEITAEMOMY PE3yIbTaTy;

— HaBBIKA T€HEPUPOBaHUSA U O(OPMIICHUS COOCTBEHHBIX HJeH, 00JeueHHUs UX BYJOOHYIO JUIS
pacripoctpaneHus Gpopmy;

— - HaBbIKa YBAXUTCJIIbHOI'O OTHOIICHUA K YYKUM B3IJIAAaM U UICAM, Oq)OpMJIeHHBIMB pa60Tax
JPYTUX JIFOJIEH, IPYruX aBTOPOB — BJIAJIENbLIEB MHTEUIEKTYaJIbHOM COOCTBEHHOCTH;

— HaBBIKA IyOJIMYHOTO BBICTYIUICHUSI Tepes OOJBIION ayIuTOpHel, apryMEHTHPOBAaHUS |
OTCTaMBaHUs CBOCH TOUKH 3PEHHS, OTBETOB HA BOIIPOCHI CBEPCTHUKOB U B3POCIBIX, YOCKICHUS APYTUX
B CBOEM IIPaBOTE, IIPOJABUKEHUS CBOUX UIEH;

— HaBBIKa pabOTHI CO CIIEIUATU3NPOBAHHBIMHI KOMITBIOTEPHBIMH MPOrpaMMaMH, J1a00paTOPHBIM
000py/IOBaHUEM, TEXHUYECKUMH YCTpoiicTBamMH, OMOIMOTEUHBIMH (OHIAMU U MHBIMH pecypcamu, ¢
KOTOPBIMH MOXET OBITh CBSI3aHA MPOEKTHO- UCCIIEA0BATENbCKas ACSITEIbHOCTD IIKOJIbHUKA.

Kpome toro, pabota mKoJpHUKA HAJ MPOEKTOM WJIM MCCIEAOBaHHEM OYIET CrocOOCTBOBATH U
Pa3BUTHIO €T0 aJEKBATHON CaMOOLIEHKH.

JlanHasi mporpaMma paccuuMTaHa Ha pabOTy cO IIKOJbHUKaMH / kiacca. Ilemarory BakHee
aKIICHTUPOBAaTh CBOE€ BHUMAaHWE HE CTOJILKO Ha KadecTBE pe3yjbTaTa MPOEKTa WM HCCIEIOBAHMUS,
CKOJIbKO Ha TOM, YTOOBI yUaIuics TOJydas 3HAaHUS B TOM YHCJIE U Yepe3 BBIMOJHEHUE MPAKTHIECKOTO
3a/IaHUsI, JIEJTaJl BBIBOJIBI M YMO3AKITFOUCHHUSIHA OCHOBAaHUH CBOETO MCCIIEIOBAHMS, YUUJIICS CPAaBHUBATD €TO
pe3ynbTaThl C TEOPETUUECKUM MATE€pUAJIOM U MCCIEIOBAHUSIMH APYTHX IIKOJIBHUKOB. TakuM oOpazom,
IIKOJFHUK OCBOUT OCHOBBI TIPOEKTHO-HCCIEAOBATEIIBCKON JCATENHPHOCTH W TMPUOOPETET HAaBBIK
KPUTHYECKOTO OTHOIIEHHSI K MaTepHaly.

Monyne «OCHOBBI paCTEHHUEBOACTBA» paccunTaH Ha 34 vaca (1 yac B Heemn0) U U3yJaercs B 7-
M KJ1acce.

B3aumocBsizb ¢ nmporpammoii Bocnutanmsi. [IporpamMmma kypca BHEYpOUYHOW NESITEIBHOCTH
pa3zpaboTaHa C y4eTOM pEeKOMEHAALUN MPUMEPHON MpPOrpaMMbl BOCIUTAHMS, YUUTHIBAET ICHUXOJIOTO-
MeJarorndeckre 0COOEHHOCTH JIaHHBIX BO3PACTHBIXKATErOpUil. JTO MO3BOJISIET HA IPAKTUKE COCIUHUTH
oOyyaronlyl0 M BOCIUTATEJIbHYIO JI€ATEIbHOCTh TIe/arora, OpPHUEHTHPOBATh €€ HEe TOJIbKO Ha
MHTEJUIEKTYaJIbHOE, HO ¥ Ha HPAaBCTBEHHOE, COIUANILHOE pa3BUTHE peOeHKa. DTO MPOSBIIAETCS:

— B IIPHOPUTETE JINYHOCTHBIX PE3YJIIbTATOB pCain3alii IIPOIrpaMMBbl BHGypO‘IHOfI JACATCIIBHOCTH,
HameqQUInuX CBOC OTPaKCHUEC U KOHKPECTU3ALHUIO B anMepHoﬁ IpOorpaMMEBOCITMTAHU A,

— B BO3MOXXHOCTH  KOMIUIEKTOBAaHHMS  PAa3sHOBO3PACTHBIX  TPYNI  JUId  OpraHu3aluu
poQOPUEHTALMOHHON JIeATEIHHOCTH IIKOJIbHUKOB, BOCIIUTATEIHHOE 3HAUEHHE KOTOPBIX OTMEUYAETCS B
MIPUMEPHOI MporpamMme BOCITUTAHHUS;

— B HHTCPAKTHBHBIX Q)OpMaX 3aHATHH JJIs1 IIKOJIBHUKOB, O6€CHC‘II/IBaI-OH_II/IX 6OJ'IBIJ_IYIO Hux
BOBJICUCHHOCTL B COBMCECTHYHO C II€AAaroroMm u JOpyrumMmu JAC€TbMH JACATCIIBHOCTH U BO3MOXKHOCTb
O6pa3OBaHI/I$I Ha €€ OCHOBEC ACTCKO-B3POCIIBIX 06II_IHOCTeI>'I,KJIIO‘leBOG 3HAYCHHUEC KOTOPBIX AJId BOCIIMTAHUS
MMOAYUCPKUBACTCA anMepHoﬁnporpaMMoﬁ BOCIIUTAHUA.

— OcoGenHocTH padoThl yYuTeJsl MO MporpamMMe. 3ajaya y4uTellss COCTOUT B TOM, YTOOBI
COIIPOBOKJATh Mpoliecc NPopecCHOHATLHON OpUEHTAlMU NIKOJIbHHUKA, PACKPbIBask MOTEHIMAT KaXJI0TO
yepe3 BOBJICUEHHE B MHOTOOOPa3HYIO JIESTeNbHOCTh, OPraHM30BaHHYIO B pasHbIX (opmax. [Ipu sTom
pe3yabTaToM paboThl Y4YUTENs B MEPBYIO OUYepelb SBISETCS JUYHOCTHOE pa3BUTHE Y4aIlerocs.
JIMYHOCTHBIX PE3YNbTATOBYUYUTEIb MOXKET JOCTHYb, YBJIEKas YYEHHKA COBMECTHONM M MHTEPECHOW UM
000MM JIeSITEeIbHOCTBIO, YCTaHABIIMBash BO BpPEMS 3aHATHH JOOpO’KENIaTeNbHYIO, MOIICPKUBAIOLIYIO
aTMocdepy, HachlIlas 3aHATHS LIEHHOCTHBIM COJICPKAHUEM.



COJAEPKAHUE YYEBHOI'O KYPCA

Moayab «OCHOBBI pACTEHHEBOACTBa» 7 KJacc

1. Bseoenue 6 pacmenuesoocmeo

Yro-Takoe pacTEHHEBOACTBO: OCHOBHBIC (DAKTOPBI BhIpAIIMBaHUsS pacTeHuil. Mcropus pa3Butus
arpoxumudeckux 3HaHuil (pabotet M.B. Jlomonocosa, 0. Jlubuxa, byccenro, B.B. JlokydaeBa, K.A.
Tumupsizena, [1.A. Koctoruesa, [I.H. [Ipsaumnukosa u ap.). [Ipaktudeckas padora «bouka JInbuxa».

2. Azpomexnuueckuii IKcnepumenm

[IpaBuna nocraHOBKU arposkcnepuMeHToB. [locTaHOBKA 3KCIIEPUMEHTOB ¢ pacTeHUsIMU. BpiOop
TEMbI, COCTABJICHWE THUIIOTE3bl, LEIM MW 3a7ady OHKCHEPHMEHTAa II0 BBIPAIMBAHUIO PACTEHUH B
KOHTpoJupyeMoir cpeae. KoHTponm, NOBTOPHOCTH, HpoBeAECHHE »dKcrnepuMeHTa. llnanupoBanue
skcniepuMenTa. O1ieHKa pe3ynbTaToBIKcnepuMenTa. Mcenenoparensckas padbora «DakTopsl, BIUAIOMINE
Ha MpopacTaHue ceMsiH (POCT MPOPOCTKOB)».

OcBoeHME TEXHOJIOTUM KPYIJIOTOJAWYHOTO BBIpAIllUBaHMSI CaJlaTOB W MHKpPO3EJIEHH B
KOHTPOJMPYEMBIX MCKYCCTBEHHBIX YycloBUAX. COOp yCTaHOBKM JJisi BbIpAalllUBaHUS pPAcTEHUN B
KOHTPOJIMPYEMBIX YCIOBHSIX.

3. Ponb Xxumuueckux 31emMennos 6 NUmManu pacmenui

Bopna. PactBop. BrITSkKKa. AHHMOHBI, KaTHOHBI, JIEKTponpoBogHOCT M pH pactBopa. Pomns
XMUMHUYECKUX DJEMEHTOB B MNUTaHUM pacTeHuil. [lomyueHue mNUTATENbHBIX BEIIECTB PACTCHUSIMH.
[IpakTueckas pabota «CxeMmbl MHUTATEIbHBIX PAcTBOPOB. Pacuer 103 ymoOpeHui A MHUTaTENbHBIX
PacTBOPOBY.

Yn0o0peHus: opraHuyeckue, MUHEpaJbHble, MUKpoOHoiorudeckue. THUIbI MUTaHUSI PACTEHUH.
Bo3gymuoe u MuHEpanbHOE (KOpPHEBOE) NHUTAaHUE pacTeHU. TpaHCHIOPT NHUTATEIBHBIX BEIICCTB
pacTeHU: BOCXO NN U HUCXOIAIINHN TOK. BakHeimme kanuiineie, hochopHbIe U a30THBIC yI00pEHNUs,
ux cBoiictBa. [IpocTteie u croxkHble ymoOpenus. [Ipakruueckass pabota «lIpaBuia cmemuBaHHsS
ynoopenui» Ilpaktuueckas pabota «[IluTaHue pacTeHHil: TEXHOJOTHsI MPUTOTOBJICHHS MUTATECIBHBIX
PacTBOPOB JJIsl PA3HBIX KYJIbTYP».

Poct u pa3BuTHE pacTeHHUii: Tanbl OHTOreHe3a, (PaKTOphl, BIUSIOUINE HA POCT PACTCHUI: CBET,
IyCcTOTa MOCaA0K, nmuTaHue, cyocrpar. [Ipaktuueckas pabora

«MOHUTOPUHT MUHEPAIBLHOTO TUTAHUS PACTCHUID.

Oco0eHHOCTH MUTAHUS PACTEHUI a30TOM. A30T U €ro 3HaYeHUE B )KU3HU pacTeHuil. opMbI a30Ta
U KX MPEBPALIEHUE B NTOYBE.

Uctounuku docdopa mia pacrenus. 3HaueHue Gochopcogepxaiinx CoOeIMHEHUNUB KiieTke. Ponb
MaKpO3pPrUuecKux coequHeHuil pocdopa B s3HEpreTHIeckoM oOMeHe.

Bnusinue kxanus Ha Qu3MYecKUe CBONCTBA MPOTOIUIa3Mbl, Ha (DEPMEHTHI YTIEBOAOPOIHOTO
oOMeHa, cuHTe3 OenkoB U Ap. Ponb kanus B moanep)KaHUM MOHHOTO OanaHca B TKaHAX, B MpoIeccax
CaMOPETyJIALMH.

PerynsaTopHas u cTpyKTypooOpa3zoBaTenbHas pojib KaJblHMsl. YUacThe B 00pa30BaHUM KJIETOUHOM
CTE€HKH, NOJ/IeP>KaHUH CTPYKTYphl MEMOpaH U PETyIsIiUs UX MPOHUIIAEMOCTH.

3HayeHWe MarHus B MeTaOoiu3Me pacTeHui. Marnuii B cocTtaBe XJopoduiuia, CXOACTBO
XJI0po(HILIa U reMOTIo0MHA KaK CBUJIETENbCTBO €JMHCTBA OPraHUUECKOTO MHpA.

Cepa u ero OCHOBHBIE COEIUHEHMSI, UX POJb B CTPYKTYPHOM OpraHM3alluu KJIETKH,y4acTHUE B
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUAX.

Mukposnementsl. [IpencraBneHuss 0 PO MHUKPOIJIEMEHTOB B MeETa0OIU3ME pacTeHUH.
OCOOEHHOCTH TOCTYIJICHUST MMKPOXJIEMEHTOB B pacTeHHs. CHHEpru3M M aHTaroHU3M 3JIEMEHTOB
MIUTaHUS PacTEHUI.

PactutenbHass JMarHOCTMKa W METOJbl HIACHTHU(HKAIMKM HEIO0CTATKa/U30bITKA 3JIEMEHTOB
nutanus. [Ipaktuueckas pabora «PacTutenbHast TMarHOCTHKAY.

HccnenoBatenbckas padora «O1eHKa COCTOSTHUSI KOMHATHBIX PACTCHH, paCTCHUIHHA IIKOJIBHOM



TEPPUTOPUH, YCTAHOBKA MPUYHUH MATOJOTHYECKUX COCTOSHUU (IIPU HATUYHUK ).

HccnenoBatensckas padora «O1eHKa BIUSHUS Pa3IMYHbIX YJIEMEHTOB HACOCTOSIHUE PACTEHUI
(cocraBieHHE pa3IMUHbIX IOJIKOPMOK)».

4. Pezynamopot pocma pacmenuii. 3auwuma pacmenuii

[lonsite o perynastopax pocra pacteHuil. CTUMyIATOpbl pocTa — (PUTOTOPMOHBI (ayKCHHBI,
ru00epesUIHbI, TUTOKUHUHBI). MHrHOUTOpBl pocta pacteHuit: 1. mpupoansie (adbciu3oBas KUCIOTa U
HEKOTOpbIe (PEHONbHBIE BEIIECTBA (MKyMapoBas, KOpPHYHAs, CAIMLMIOBAS K-Thl), 2. CHHTETHUECKHUE
(MopdakTUHBI, peTapAaHThl, Ae(OJIMAHTHI, IECHKAHTHI, repOunuab). PUTOMOHUTOPHHT M OIEHKA
coctosiHus pacteHuil. CoBpeMeHHble criocoObl MOHUTOpUHTa. [IpakTnyeckas padbota « DUTOMOHUTOPUHT
U OLIEHKa COCTOSIHUA pacTeHuil. COBpeMEHHBIE CII0COObI MOHUTOPUHTAY.

UccnenoBatenbckass pabota «BiusHHe rerepoaykcMHa Ha IpopacTaHue (pOCT Ha pas3HbIX
CTa/IUsAX, B PA3HbIX YCIOBUSAX) Pa3IMUHBIX PACTCHUID.

3amura pacTeHHl OT BpeauTenei: ocHOBbI Ouometona. [Ipaktuueckas pabota
«I/IHCGKTapI/H/II ImpaBuJia U yCJIIOBHA pa3BECACHHS IMOJIC3HBIX HACCKOMBIX)).

5. Boonas, necuanas u noueennas Kyjabniypbl, UX NPUMEHEHUE 6 EbIPAUUCAHUUPACH EHUIL
QDu3uonozun pacmenuil

BO}IHaSI, necuaHasds MW IIOYBCHHASA KYJIbTYPbI, HMX IPUMCHCHUC B BbIpalllUBaHUHU paCTeHPIfI.
[IpoBenenue Boabl B KOpHE U cTebne pactenuid. [IpakTudeckas pabota

«KopHeBoe naBieHue».

BonHbIii pekuM pacTeHHil: CTPOCHHME YCTBHUIL: (PAKTOPHI, BIMSAIONIME HA WX PACKPBITHE H
3aKpbITHE. 3HAUCHHE MeXaHW3Ma peryisdluyd HchapeHusi Biaru pacteHueM. [Ipaktuueckas pabota
«[Ipurorosienue npenapara ycTbUIl METOJIOM CIICTIKa.

UccnenoBatenbckue paboThl: «BrnusHMEe ycmoBUW colepikaHWs PACTCHHN Ha KOJHUYECTBO
YCTBHID.

doTocHHTE3 — YHUKaJbHBIM mpolecc pacteHuil. TemHoBas u cBeroBas (pas3wl poTOCHHTE3A.
3HaueHue GoToCUHTE3a IS KUBBIX opraHu3MoB. [IpakTuyeckas pabora

«DyHKIIMOHANIbHASL TUArHOCTUKA PAaCTEHUI MO aKTUBHOCTH XyoporiactoByliccrnenoBarensckas
pabora «Omnpenenenne xinopodpuwmna A u b, oneHka (OTOCHHTETHUYECKOW AKTHBHOCTH PACTCHHUU H
(akTOpPOB, BIMSIONINX HA HEE.

dakTopel pocTa pacTeHWid: BO3myx M a’pamus. llog3eMHOe jAbIxaHue pacTEeHUi: COCTaB
MMOYBEHHOTO BO3/yXa, ra3000MeH. ['a3000MeH npu 6ecriouyBeHHOM BbIpamuBanun. [Ipaktuueckas pabora
«Aspamusi, CO2 u O2. Jlpixanue pacrenuit». Ilpaktuueckas pabora «JlpIxaHue pacTeHU: OIECHKA
WHTEHCUBHOCTH JIBIXaHUS PACTEHUNH TIIOI0BY.

UccnenoBatenbckue paboTsl: «BrausHue cnocoba BeIpaniyBaHus (COCTaBa MUTATEIbHON CMECH,
CXEMbI BHECEHHSI) HA POCT U Pa3BUTHS PA3TUYHBIX PACTEHUI.

6. Kyaibmypuvie pacmenus. Cogpemennsie acnekmsl ceneKyuu

Kak denoBek cran wucnonb3oBath pacteHus? CBs3b pPa3BUTHUS LMBWIM3ALUMK YEJIOBEKa M
oZoMalIHuBaHuA pacteHui. Jlomectukanus. Jluckyccus «JlomecTukanusi, BCe JIM PAaCTEHUS U )KUBOTHBIE,
KOTOpBIE JKMBYT PSJOM C YEJIOBEKOM MM OJIOMAalIHUBAIOTCA? MOXKHO JM CUMTaThb TapakaHa
0/IOMAIITHEHHBIM >KUBOTHBIM 7

HacnencrBeHHOCTh M I3MEHUMBOCTH — OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB. VI3MEHUMBOCTD.
Buner usmenunBocth. [lpaktuueckas padora «MoaudukaimoHHas U3MEHUYUBOCTh (JMCThSI, UTOJKH C
OJIHOTO JIEPEBA)».

I'en — maTepuanbHbIi HOCUTENb HACIEACTBEHHOCTU U U3MEHUYMBOCTH. HyKIIEMHOBBIE KUCIOTBHI.
Jlokanu3anus reHeTUUECKOTo MaTepuaina B kietke. /lenenue knerok. Pemmkanus [JHK. OcnoBnas njorma
MouiekyssipHoit O6uostoruu. Tpanckpunums. Tpancnsanus. Myramuu. Ilpaktudeckas pabora «l'en —



MHCTPYKLHUS 10 cOOpKe KJIEeTKH (Ha Oucepe uiam KOHCTpyKTope)». [Ipaktuyeckas pabora «Myrauus Ha
OyrepOpone (mo0oit 00BEKT W3 MpeablAylnel paboThl, TJIe W3MEHEHHWE HWHCTPYKIIMH TPUBEICT K
M3MEHEHHIO BHEIIHETO BU/Ia 00BEKTA)».

O¢ddexr OyTHUIOUHOTO TOPIBIIIKA U TeHETHYEeCKoe pazHooOpasme. UTo Takoe reHOaHK? 3auem
COXPAHATh F€HETUYECKUE pecypchl pacTeHUI? OCHOBHBIE CIIOCOOBI COXPAaHEHUsI TEHETUYECKUX PECYPCOB
pactenuit (ex situ u in Situ).

3nauenue pabor H.M. BaBumoBa. 3akoH roMoJOruueckux psiioB. LIeHTphITpoOUCXOXKACHUS

KynbTypHbIX pactenuil H.W. Basunosa u [1.M. JKykosckoro.IIpakTiuueckast pabota 1o rpynmnam
«OTKyaa Ha HalUX CTojiaX (hPYyKTHI/0BOIIN/3/Iakm». OCHOBHBIE METOIBI CEJICKIMH. | MOpHUIu3aus.
®opmbl 0TO0pa. OCHOBHBIE HANIPABIICHHSI CEJICKLIUH: YAy4IIEHUEe YPOKaWHOCTH, YCTOWYHBOCTH K
ouotnyeckum nabuoruyeckuM (akropam. [Ipaktnueckas padora «BoipamuBaem ropox. Kak mposectu

CKPEIHUBAHKE y TOPOXay.

Ectb 11 xu3Hb B ipoOupke? buorexHosnorus KynbTypHbIX pacTeHuil. MccnenoBatenbckas padboTa
«BblpamuBanue pacteHuil B MpoOupke» (MOXXKHO BOCIIOJIb30BAThCA pe3yJbTaTaMU IPEabIAyIINX
AKCIEPUMEHTOB [0 COCTABJICHUIO MMUTATEIbHBIX PACTBOPOB JUIsl PACTEHU).

Kak denoBex MoxeT MoaupuIMpoBaTh pacTeHus? [eHeTHUeckoe penakTHpOBaHHE.
CoBpeMeHHbIE TOJIXOJbl M JIOCTHXKEHHUS T'€HETUYEeCKOro penakTupoBaHusi pacteHuil. [Ipaktuyeckas
pabota «I'eHOMHBIE HOXHHUIIBI (MOIeTpoBanue padboTel cuctembl CRISP-Cas).

7. Pacmumenvnasn npooykyusi.

Hamzemnsie m moa3emHble opraHbl pacTeHuid. [loOGer W BHIOM3MEHEHHBIM IMOOETPACTCHHIA.
CriocoObl pa3MHOXKEHHUS PACTCHUI.

[TonsiTre o KayecTBe MPOAYKTOB NMHUTaHUS. [IpoOIeMbl KOHKYPEHIIMMOTEYECTBEHHBIX TPOIYKTOB
MUTAaHUS C UMIOPTHBIMU. JIOTHMCTHKA JOCTaBKM U CpEACTBA COXpPAHEHHUS MPOAYKTOB MHUTAHHUS.
[Ipaktuueckass pabora «IIpegenbro pomyctumbie koHueHtparuu (ITAK) u wmeTtomsl KoHTpOs
0€30MacCHOCTH PACTUTEIbHBIX MPOAYKTOB MUTAHUS.

Mukpo3seneHb: MOJEe3HOCT, U TexHousorusa. MccnenoBarenbckas pabota «OlieHKa KadecTBa
BBIPAIICHHOW MUKPO3eJIeHN» (JT00 CBOS, JIMOO M3 Mara3uHa).

Xumuyeckuii aHanu3  nOpoaykKuuu. OcHOBbl  cnekTpodoTtomerpun.  [loTeHIMoMeTpus.
Xpomarorpadusi. [Ipaktuueckass pabota «MeToabl OLIGHKM KayecTBa PACTUTEIBHOW MPOAYKLIHUU:
XpaHEHHE U COXPAHHOCTb MUTATENIBHBIX BEIECTB (IO IOCTYITHOMY 000pYI0BaHUIO).

UccnenoBatenbckas pabora «Omnpenenenue ButamuHa C MeToJ0M OOpaTHOTO TUTPOBAHHS B
IJI0/1aX Ha pa3HOM CpoKe (crocobe) XpaHeHUs».

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA

3aHATHS B paMKax NporpaMMbl HaIpaBlieHbl Ha OOecneyeHHe MOCTIHKEHHS IIKOJbHUKaAMU
CJIEAYIOIIMX JIUYHOCTHBIX, METAIIPEAMETHBIX U MIPEAMETHBIX00pa30BaTEeNbHBIX PE3YIILTATOB.

JIn4HOCTHBIE Pe3yJIbTATDI:

B cpepe epadcoanckozo éocnumanus: TOTOBHOCTb K KOHCTPYKTUBHOMCOBMECTHOM 1€ TEILHOCTH
IIPYU BBINIOJIHEHUH UCCIIEA0BAHUN U IIPOEKTOB, CTPEMIICHUE KB3aUMOIIOHUMAHHUIO U B3aUMOIIOMOILH.

B cpepe nampuomuueckozo 6ocnumanus: OTHOLIEHHE K OMOJIOTUH KaK K BaXKHOMCOCTABISIOIIECH
KYJIBTYpBI, TOPJIOCTh 3@ BKJIAJl POCCUMCKUX U COBETCKUX YUEHBIX BPa3BUTHE MUPOBOM OMOIOTHYECKOM
HAayKHU.

B cghepe oyxosno-npascmeennozo éocnumarnusi; TOTOBHOCTb OLIEHUBATh MOBEJECHUE U MOCTYIKU
C MO3UIUU HPABCTBEHHBIX HOPM U HOPM OKOJIOTMYECKOM KyJbTYpbl; IOHUMAaHUE 3HAYUMOCTH
HPAaBCTBEHHOI'O aCIEKTa JAEATEIIbHOCTH YeIOBEKa B MEIUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoco 6ocnumanusi: TOHUMaHUE pPOJM OHONOTUM B  (OPMUPOBAHUU
3CTETUYECKOH KYJIBTYPBI IUYHOCTH.



B cepepe ghusuueckozo 6ocnumanus, gpopmuposanus Kyabmypsl 300p06bs U IMOYUOHATLHO2O
Oa1a2onoyuus: OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBBIO MYCTAHOBKA Ha 3/I0POBBIi 00pa3 KU3HU
(3m0poBOE MHUTAaHUE, COOIOCHNE TUTUEHUYECKUXIIPABIIT 1 HOPM, COaJTaHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIBIXa, PEryIsIpHas (PU3NYECKAsIaKTUBHOCTD); OCO3HAHUE IMOCIICACTBUN 1 HENPUSATHE BPEIHBIX IPUBBIYEK
(ynorpeOGeHueankoros, HApKOTUKOB, KypeHHe) U UHBIX (JopM Bpena it GU3UIECKOTO ¥ ICHXHUECKOTO
3I0pOBBsI; COONIONEHHE MpPaBHI OE30MacHOCTH, B TOM 4YHCJE HAaBBIKM O€301MacHOTO TOBEICHUS B
MIPUPOIHOM cpeie; chOpMUPOBAHHOCTH HABBIKA PE(ICKCHHU, YIPABICHNE COOCTBEHHBIM SMOIIMOHAIBHBIM
COCTOSIHUEM.

B cipepe mpyoosozo eocnumanus: akTHBHOE y4acTHE B PEIICHUH NPAKTUIECKUX 3a/1a4 (B paMKax
CEMbH, IIKOJBI, IOpoJia, Kpas) OMOJOTMYECKOM U HKOJIOTMYECKOM HANpaBICHHOCTH, HHTEpEC K
MPaKTUUYECKOMY U3yUYEHHIO Tpodeccuil, CBA3aHHbIX C OMOJIOTHEH.

B cghepe sxonoeuueckozo éocnumanus: opueHTanus Ha IpUMEHEHHE OMOJIOrMUeCKUX 3HAaHUM Tpu
pelIeHny 3a7ad B 00JaCTH OKpPY)KAoILIEeH Cpeibl; 0OCO3HAHUE HKOJIOTMUECKUX MpodsieM M myTed ux
pEILIEeHNS; TOTOBHOCTb K YYaCTHIO B IPAKTUUYECKOUESITEIbHOCTH SKOJIOIMUECKON HalpaBIeHHOCTH.

B cgpepe nonumanus yennocmu HayuHo2o no3HaHus.

OpHUEHTAIINs] HACOBPEMEHHYIO CUCTEMY HayUHBIX MPEICTaBIECHUN 00 OCHOBHBIX OMOJIOTHYECKUX
3aKOHOMEPHOCTSX, B3aMMOCBA3AX YEJIOBEKAa C MPUPOJHON M COLMAIBHOM CPEAoil;

MMOHUMAaHKE POJIM OMOJIOrNYecKol Hayku B (POPMHUPOBAHUU HAYYHOTO MUPOBO33PEHUS; pa3BUTHE
HayyHOUM JI0003HATENbHOCTH, HHTEpeca K OMOJIOIMYeCKOM HayKe, HaBBIKOB HCCIEIO0BATEIbCKON
NeSITeIbHOCTH.

B cipepe aoanmayuu k uzmensarowumca ycroeuam coyuanbHoU u npupooHol cpedsl. aieKBaTHas
OIICHKAa M3MEHSIOIINXCS YCIOBUIA; TPUHIATHE pelleHus (MHAMBHUIYaJIbHOE, B TPYIIE) B U3MEHSIOMIMXCS
YCIIOBUSAX HAa OCHOBAHMU aHaiHM3a OWOJIOTMYECKOW HMH(MOPMaLMU; MIaHUPOBAHHE neiictBuii B
HOBOM CHTYyalliu Ha OCHOBAaHWH 3HAHUK OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHbIe pe3yJIbTaThI:

B cgepe osradenus ynusepcanvuvimu yueOHbIMU NO3HABAMENbHBIMU OCUCIMBUIMU.

ba3oBble JIOTMYECKHUE IEHCTBUS:

o BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH OMOJIOTHUECKUX 0OBEKTOB (SBICHHI);

« YCTaHABJIMBATh CYIIECTBEHHbIN MPHU3HAK KJIACCU(PUKAIUU OHOJIOTrHYeCKMXOOBEKTOB (SBICHMUIA,
MIPOLIECCOB), OCHOBAHHUS U1 0000IIEHNS U CPABHEHUS, KPUTEPHUU TPOBOAMMOIO aHAIIN3a,

o C Y4ETOM MPEIOKEHHON OHOJIOrMYecKOi 3a/1auM BBISIBISITh 3aKOHOMEPHOCTH U MPOTUBOPEUUS
B paccMaTpuBaeMbIX (pakTax U HAOMIOJCHUSIX; MpeylaraTh KPUTEPUH IJIs BBISIBICHUS 3aKOHOMEPHOCTEH
Y TIPOTUBOPEYHIA;

o BBISIBJIAITH AepUUIUTHI WMHGOpMALMU, TAaHHBIX, HEOOXOIAMMBIX MJIs PpEHICHHs TOCTAaBICHHOU
3a/1a4u;

o BBISIBJISITH  IPUYUHHO-CIICICTBEHHBIE CBSI3W MPU H3YYCHUU OWOJIOTHMYECKUX SBICHUU U
MIPOLIECCOB; JeaTh BBIBOJBI C HCIOJB30BAaHUEM JACIYKTHUBHBIX M HHAYKTUBHBIX YMO3AKIIOUEHUMH,
YMO3aKTIOUYEeHUH M0 aHATIOTUH, POPMYIUPOBATH TUIIOTE3BI O B3aUMOCBSI3SX;

 CAMOCTOSITENIFHO BBIOMPATh CMOCOO pelieHus y4eOHO#l OMoNoruueckoi 3agadd (CpaBHUBATH
HECKOJIbKO BapUaHTOB pEILIEHUs, BBIOMpATh HauOoliee MOIXOIAMMA € Y4ETOM CaMOCTOSTEIHHO
BBIZICTICHHBIX KPUTEPHUEB).

bazoBrie ncceqoBaTeIbCKUE AEHCTBUS:

e UCTIOJIb30BATH BOIIPOCHI KaK HCCIeI0BaTeIbCKUM HHCTPYMCHT ITO3HAHUA;

. (bOpMYJ'II/IpOBaTB BOIIPOCHI, (I)I/IKCI/IPYIOH_II/IC pa3pbiB  MCKAY PCAJIbHBIM U IKCJIATCIbHBIM
COCTOSAHUCM CUTYyaAIllUH, O6’BCKT&, " CaMOCTOSTCIIBHO YCTAHABJIMBATH HCKOMOC U TAHHOC,

. (bOpMI/IpOBaTL TUIIOTE3Y 00 HMCTUHHOCTH COOCTBEHHBIX CY)KI[CHI/II\/'I, APryMCHTUPOBATL CBOIO
ITO3HUIUIO, MHCHHUC,

« IPOBOJAUTH IO CAaMOCTOSATENBHO  COCTABICHHOMY IUIaHY HAONIOACHUE, HECIOXKHBIHI
OMOJIOTUYECKUN  DKCIIEPHUMEHT, HEOOJNbIIOE HCCIEJOBAaHME TI0 YCTAHOBJICHUIO OCOOEHHOCTEH



Onosornyeckoro oobvekTa (Iporecca) M3ydeHHs, MPUYMHHO-CICICTBCHHBIX CBS3€H M 3aBHCUMOCTEH
OMOJIOTUYECKUX 0OBEKTOB MEXKTy COOOH; OIICHUBATh Ha MPUMEHUMOCTH U JIOCTOBEPHOCTH HH()OPMAIIHIO,
MIOJIyYCHHYIO B X0J1¢ HaOIIIOJICHUS ¥ SKCIIEPUMEHTA,

¢ CAMOCTOSITENIFHO (OPMYIIUPOBATH OOOOLICHUS M BBIBOJBI II0 pe3ylbTaTaM MPOBEAEHHOTO
HaOJI0IeHUS, SKCIIEPUMEHTA, BJIAZIETh HHCTPYMEHTAMH OLIEHKH JJOCTOBEPHOCTH MOJIYYE€HHBIX BHIBOJIOB U
000011IeHHI;

o IPOTHO3UPOBATh BO3MOXHOE€ JajibHEHIIee pa3BUTHE OMOJIOTMYECKMX IIPOLECCOB U HX
MIOCJIEJICTBUSL B AQHAJIOTUYHBIX WJIM CXOJHBIX CUTYallUAX, a TAKK€ BBIJIBUraTh IPENOJIOKEHUS 00 MX
Pa3BUTHUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabota ¢ uadopmanueii:

o IPUMEHSATH Pa3JINYHbIE METOIbl, HHCTPYMEHTBHI U 3alIPOCHI IPU MOMCKE U 0TOOpE OMOJIOrH4ecKOon
nH(pOpMAaLUK WIH JAaHHBIX U3 UICTOYHUKOB C YUETOM IPEUI0KEHHON yueOHOM Onosiornyeckoi 3a1auu;

« BBIOMpaTh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATh U MHTEPIPETUPOBATH OHOJIOTHMUECKYHO
nH(}OPMAaLIHIO Pa3INYHbIX BUIOB U (JOPM IPEJICTaBICHHUS;

« HAXOJIUTh CXOJHbIE apryMEHTh! (IIOJITBEPKIAIOIINE WM ONPOBEPrarolue OJHY UTY ke HJEI0,
BEPCHIO) B PA3IMYHBIX HH()OPMALIMOHHBIX UCTOUHUKAX;

¢ CAMOCTOSITENIFHO ~ BBIOMpATh ONTUMaJbHYIO (opMy TpeacTaBieHHUs HHPOpMALMM U
WUTIOCTPUPOBATh pellaeMble 3a7aud HECIOXKHBIMU CXeMaMH, JuarpamMmamu, HHOU rpadukod U uX
KOMOHWHAIUSIMU,

+ OLICHMBATh HAJE&KHOCTh OHOJIOTHYECKOM HMHPOpPMAIMK 10 KPUTEpHUSM, MpPeI0oKEHHBIM
yauTeneM uiu chopMyIUpOBAHHBIM CAMOCTOSTEIBHO;

« 3aIIOMHHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYI0 HHPOPMAIHIO.

B chepe osnadenus ynusepcanbHvlmMu y4eOHbIMU KOMMYHUKAMUBHBIMU OelCTNEUIMU

O6uieHue:

« BOCIIPUHUMATH U (JOPMYIIUPOBATH CYXJICHUS, BRIPAXKATh SMOIIMHU B MPOIECCEBBITIOTHEHUS
MPaKTUYECKUX U JaOOpPaTOPHBIX padoT;

« BBIpaXKaTh ce0s1 (CBOIO TOUKY 3PCHUSI) B YCTHBIX U ITUCbMEHHBIX TEKCTAX;

« pacrio3HaBaTh HEBEpPOAIbHBIC CPEICTBA OOIICHHS, TOHUMATh 3HAYCHHE COIMAIBHBIX 3HAKOB,
3HAaTh W pACIO3HABaTh MPEIINOCHUTKA KOH(IUKTHBIX CUTYallMd W CMST4aTh KOH(MIMKTHI, BECTH
MIEPErOBOPHI;

o IOHUMATh HAMEPEHHs JPYTUX, MPOSBISATh YBAKUTEIHHOE OTHOIICHHE K COOCCEIHUWKY W B
KOPPEKTHOH opme GopMyITHpOBATh CBOU BO3PAKCHUS;

«B XOJ¢ JMajora W/WIA JUACKYCCHU 3allaBaTh BOIPOCHI [0 CYIIECTBY O0OCYKIaeMOi
OMOJIOTUYECKON TeMbl M BBICKAa3bIBaTh HWJICH, HAIICJICHHBIC HA pEIICHHE OHOJIOTMYECKOW 3aaaud U
noiiep kaHue O1aroxenaTeIbHOCTH OOIICHHUS;

« CONIOCTABJISATh CBOM CYXJICHUS C CYXICHHSMH JPYTUX YYaCTHHKOB JIHANIOra, OOHAPYKHBATh
pas3IMYKsl ¥ CXOJICTBO MO3HIINH;

o IYOJIMYHO MPEJCTABISATH PE3YJIbTAThl BHIMIOJIHEHHOTO OHMOJIOTHYECKOTO OIBITa (IKCIIEPUMEHTA,
UCCIIeIOBAHUS, MPOCKTA);

CaMOCTOSITENILHO BBIOMPATh GOpMaT BBICTYIUICHHS ¢ YIETOM 3a7a4 IPEe3eHTALNN HOCOOCHHOCTEH
ayTUTOPUU M B COOTBETCTBUU C HUM COCTaBJISATh YCTHBIE M MUCHMEHHBIE TEKCTHI C MCIOJIB30BAHUEM
WJLTIOCTPATHBHBIX MATEPUAIIOB.

CoBMecTHas 1eITeIbHOCTh (COTPYAHUYECTBO):

« IOHMMAaTh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAWBHIyaTbHOW padOTHl MpuU
pEelIeHHH KOHKPETHOW OWOJOTHYEecCKOil MpoOieMbl, OOOCHOBBIBATH HEOOXOJWMOCTH TMPHUMEHEHUS
IpYNIoBbIX (opM B3aUMOICHCTBUS NPU PEIICHUU TOCTaBICHHON y4eOHOM 3a1auu;

o« IPUHUMATH 1I€]Ib COBMECTHOUM JESATeNbHOCTH, KOJUIEKTUBHO CTPOUTH JACUCTBUS MO €€
JOCTHIKEHHIO: PACIpeNleNsiTh POJH, JOTOBAPUBATHCS, OOCYKJATh MPOILECC U PE3yabTaT COBMECTHOM
paboThI;

e YMCTb 0606H_[aTB MHEHUA HECKOJIbKUX HIOI[eﬁ, MMPOSABJIATE TOTOBHOCTH PYKOBOJUTDH, BBIMIOJIHATH
MOopydYCHHA, IMOJINHATHCA,




o IUIAHUPOBATh OPraHU3aLMI0 COBMECTHOM paboOThl, OINpEAeisaTh CBOK pojib (C y4€ToM
IIPEANIOYTEHUH M BO3MOKHOCTEM BCEX YYAaCTHMKOB B3aUMOJCHCTBUS), pacIIpeAesaTh 3aJaud MEXIY
YJieHaMM KOMAaH/bl, YJ4acTBOBAaTh B TPYNIOBBLIX (hopmax paboTbl (0OCyxaeHus, oOMEH MHEHHSMHU,
MO3IOBbIE IITYPMbI U UHBIE);

« BBITIOJTHATBH CBOIO YaCTh PaOOTHI, JOCTUTaTh KAYECTBEHHOTO PE3YJIbTaTa 0 CBOEMYHAIPaBJICHUIO
1 KOOPJIMHHUPOBATh CBOU JACUCTBUS C IPYTMMH YICHAMHU KOMaH/IbI;

+ OLICHMBATh KayeCTBO CBOET0 BKJIaJa B OOMIMI MPOIYKT IO KPUTEPUSAM, CAMOCTOSTEIBHO
c(OpPMYIMPOBAHHBIM YYAaCTHHUKAMH B3aWMOJICHCTBUS; CPAaBHUBATh PE3YJIbTAThl C MCXOTHOW 3a/1adeil u
BKJIaJ| KaKJIOTO WJIEHAa KOMaH[bl B JOCTHKEHHUE PE3YJIbTAaTOB, pa3leNiTh c(epy OTBETCTBEHHOCTH U
IIPOSIBIIATH TOTOBHOCTB K IPEJOCTABICHUIO OTUETA IEPE]] IPYIIIOH;

« OBJIAJICTh CHCTEMOM YHHBEpCAIbHBIX KOMMYHHKAaTHUBHBIX IEHCTBHM, KOTOpas oOecreunBaeT
c(OpPMHUPOBAHHOCTh COLIMATIBHBIX HABBIKOB U AMOLMOHAILHOTO MHTEJUIEKTA IIKOJIbHUKOB.

B cgpepe osnadenus ynusepcanvuvimu yueoHviMU peyisamueHbIMU OeUCmEUAMU:

Camoopranusanusi:

o BBISIBJISITH TPOOJIEMBI JUIsl PELIEHUS B JKU3HEHHBIX M Y4EOHBIX CHUTYallUAX, HCIOJIb3YS
OMOJIOrMYeCKrEe 3HAHHUS;

+ ODUEHTHPOBATHCS B PA3IMUHBIX MOJAXOJaX MPHUHATHS pelleHui (MHIMBUIYyalbHOE, IPUHSITHE
pelIeHus B IpyIie, IPUHITHE PELIeHUH Tpynnoil);

¢ CAMOCTOSITEJIFHO COCTaBIISITh QJITOPUTM pPELIEHUs 3a/aud (MM ero 4acTh), BBIOMpPATh Croco0
pelieHus ydeOHOM OMONOTMYEecKOW 3amaud ¢ Y4ETOM HMEIOIIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOKHOCTEHN, apryMEHTUPOBATh IIPEIaracMble BAPUAHTHI PEILICHU;

¢ COCTABJIATh IUIAaH JEeMCTBUH (IUIaH peaau3allid HaMEYEHHOTO alrOpuTMa PpeLIeHHus),
KOPPEKTHPOBATh MPEJIOKEHHBIN alTOPUTM C Y4ETOM MOTy4eHHs] HOBBIX OMOJOIMUYECKMX 3HaHWHA 00
M3y4aeMOM OHOJIOTHYECKOM 0OBEKTE;

« ICTIaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CaMOKOHTPOJIb (peduaekcus):

« BJIQJICTh CIIOCO0AMU CAMOKOHTPOJISI, CAMOMOTHBAIIUHU U PEIICKCHH;

« 1aBaTh aJICKBATHYIO OIIEHKY CUTYallUU U TpeyIaraTh IiaH € N3MEHCHUS;

« YYUTBIBATh KOHTEKCT W MPEABHACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEIICHUU
y4eOHOM OMOJIOTHYECKO 3a/1a4H, aJalTUPOBATh PEHICHUE K MEHSIOIIMMCS 00CTOSATEIbCTBAM;

« OOBSCHATH MPUYUHBI TOCTHKECHUS (HEIOCTHIKEHUS) PE3yIbTaTOB JICATSIIBHOCTH, 1aBaTh OLICHKY
MPHUOOPETEHHOMY OIIBITY, YMETh HAXOWTh MIO3UTHBHOE BIPOU3OIICIIICH CUTYaIlNH;

« BHOCHUTh KOPPEKTHBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, HW3MEHHUBIIUXCS
CUTYallui, YCTAHOBJICHHBIX OIIUOOK, BOSHUKIIUX TPYTHOCTEH;,

« OLICHUBATh COOTBETCTBUE PE3YJIbTATA IIETH U YCIOBUSM.

OMOLUMOHAIBHBIN UHTEIIEKT:

e pa3nuyaTh, Ha3bIBaTh W YIPABJIATH COOCTBEHHBIMH SMOLMSIMHU M SMOLUSAMHU

ApYyrux;

« BBISIBJISITH U aHAJIM3UPOBATh PUYMHBI SMOLIHIA;

« CTaBUTh Ce0s1 HA MECTO APYTrOro 4eJ0BeKa, IOHUMATh MOTUBBI U HAMEPEHUSIPYroro;

« PErYJIUPOBATh CIIOCOO BBIPAKEHUS SIMOLIUH.

« [Ipunstue ce6s u qpyrux;

« OCO3HaHHO OTHOCUTBCS K APYrOMY UEJIOBEKY, ET0 MHEHMUIO;

« IPU3HABATh CBOE MPABO Ha OMIMOKY U TaKOe K€ MPaBo JPyroro;

« OTKPBITOCTH ce0€ U IPYyTruM;

 0CO3HaBaTh HEBO3MOKHOCTb KOHTPOJIMPOBATH BCE BOKPYT;

« OBJIQ/IETh CUCTEMOM YHUBEPCAIBHBIX YU€OHBIX PETYISATUBHBIX I€HCTBUIA, KOTOpasioOecrednBaeT
(opMUpPOBaHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTU (BHYTPEHHSS MO3ULMUS JIMYHOCTH), U SKM3HEHHBIX
HAaBBIKOB JIMYHOCTH (yIpaBiIeHHUs cOO0H, CaMOIUCHUIUINHBI, YCTOWYMBOTO TIOBEICHNU).

IIpenmeTHble pe3yJabTaThl OCBOSHUS POTPaMMBbl



B nmo3naBarenbHON (MHTEIUIEKTYalIbHOM) cepe:

— MPUOOPETEHHE OTBITa HMCIOIH30BAHMS METOJO0B OMOJOTUYECKOW HAyKH C IICNBI0 HU3YUCHUS
OMOJIOTHYECKUX OOBEKTOB, SBIICHUN U TPOIECCOB: HAOIIOJICHUE, OMHCAHKE, MPOBEICHUE HECIOKHBIX
OMOJIOTUYECKHUX OIBITOB M 3KCIIEPUMEHTOB, B TOM YHUCJIC C HCIIOJIb30BAHUEM aHAJIOTOBBIX M MU(PPOBBIX
OMOJIOTHYECKHUX TPHOOPOB U HHCTPYMEHTOB;

— (dopMupOBaHHE YMEHHS WHTETPUPOBATH OMOJOTMYECKHE 3HAHHS CO 3HAHUSAMH U3 JPYrUX
y4eOHBIX peaAMeTOB ((DU3UKH, XUMUH, TeoTpauu, HICTOPUH, OOIIECTBO3HAHUS H T. 11.);

— (dopmupoBaHUEe YMCHHI pemIaTh y4eOHBIC 3aJla4ll OHMOJOTHYSCKOTO COJICPIKAHUS, BBISBIISTH
MIPUYHUHHO-CJICICTBEHHBIE CBSI3M, IMPOBOJUTH KAYECTBEHHBIE M KOJIMYECTBEHHBIC pPACUETHI, JENATh
BBIBOJIbI HA OCHOBAHUM TOJIYYEHHBIX PE3YJIbTATOB;

— (opmupoBaHuEe yMEHHUS IUIAHUPOBAaTh yueOHOE MCCIEIOBAHME WIHM IMPOEKTHYIO padoTy ¢
y4eTOM IOCTaBJICHHON Lenu: GopMyIupoBaTh NpoOIeMy, TUIIOTE3y M CTaBUTh3a/lauM HCCIIEI0BaHUS,
BBIOMPATh aJICKBATHO MOCTABJIEHHOM 1€ METO/IbI, IeTIaTh BHIBOIBI MO PE3yIbTaTaM HCCIEIOBAHUS WU
MPOEKTHOM IESITEIbHOCTH;

—QopMupoBaHue HHTEpeca K YriayOleHH:0o OHOJIOTMYECKMX 3HaHWi (mpeanpoduiibHas
MOJTOTOBKA M Tpo(eccHoHabHasi OPUEHTAIMS) U BBIOOPY OMOJIOTMMKAK MPOGUILHOTO MpeaMeTa Ha
CTYIEHH CPETHEro TMOJHOTO 00pa3oBaHUs Il OyayIernnpodecCuoHaIbHOM ASSITENBHOCTH, B 00JIaCTH
OMOJIOTHH, MEJIUIIMHBI, YKOJIOTHH,IICUXOJIOTHH, BETEPUHAPHUH, CEIIbCKOTO XO3SCTBA;

— BJIQJICHUE HaBBIKAMU pabOTel ¢ WHGOPMAIMEH €CTeCTBEHHO-HAYYHOTO COJIep)KaHus,
MPEACTABICHHON B pa3HO#l opme (B BHIIE TEKCTa, TAOJIMYHBIX JAHHBIX, CXeM, T'PaHUKOB, AHArpamMmM,
MOJIeNeH, n300paKeHu ), KpUTHIECKOTO aHaIn3a HH(MOPMAIIUU U OIICHKH €€ I0CTOBEPHOCTH;

— yMEHHWE MHTETPUPOBATh OMOJOTMYECKHE 3HAHUS CO 3HAHUSMH JIPYTUX Y4EOHBIX MPEIMETOB;
HWHTEpEC K YIriyOJeHUIO OMOJIOTHUECKUX 3HAHUK U BBIOOpPY OMOJIOTHH Kak MpO(HIIBHOTO MpeaMeTa Ha
ypOBHE cpenHero oOmiero odpazoBaHust sl Oyaymied mpodecCHOHANBHOW NEATeILHOCTH B 00JIacTH
OMOJIOTUH, MEMIIMHBI, SKOJIOTHH, BETCPUHAPUH, CEILCKOTO XO3SMCTBA, MHUIICBON IMPOMBINIICHHOCTH,
MICUXOJIOTUH, UCKYCCTBA, CIIOPTA - MUMETh YETKHE IMPEICTABICHHS O MAaTEPHATMCTHYCCKON CYNTHOCTH
TCHOMOB YKHBBIX OPraHU3MOB U PETYIISIIUIO HX PaOOTHI;

— 3HaHHE OCHOBHBIX ()aKTOPOB OKPY>KAIOLICH Cpeibl, BIUAIOIIUX Ha Pa3BUTHE U CYIIIECTBOBaHHE
YKUBBIX OPraHU3MOB, aJanTainuii K GakTopaM OKpy>Karollen Cpeisl;
B 1ieHHOCTHO-OpHEeHTalMOHHOH cdepe:

— 3HAHUC, YTO IMPHMCHCHHUC COBPCMCHHBLIX TEXHOJIOTHI MOHGKynﬂpHOﬁ OHOJOTHH MO3BOJISET
yCHIeIHO pClIaTh TAKUC 3J'IO6OI[H€BHI>IC HpO6H€MLI, KaK OXpaHa OKPY)KaIOIHeﬁ Ccpeabl, COXPAaHCHUC
3A0POBbs YCJIOBCKA, KOHTPOJIb H BOCCTAHOBJICHUCIKOCUCTCM.

TEMATHYECKOE IINTAHUPOBAHHUE

MOIly.]'[b «OCHOBBI PaCTEeHUEBOACTBA»

7 kJace
DJIEeKTPOHHBIE
KoanuecrBo
Tembl o0pa3oBaTte/ibHbIE
4acos
pecypcsl

BBenenue B pacTeHUEBOACTBO 1

Tewma 2 3

ATpOTEXHUYECKHI DKCIIEPUMEHT

Tema 3. Posb XUMHUYECKUX IEMEHTOB B 10

IIATAaHUM PACTEHUN




Tewma 4. Perynaropsl pocta pacTeHuid. 3amura
pacTeHui

Tema 5. Bognas, riecuanast ¥ ouYBeHHAS 4
KYJIBTYPBI, UX IPUMCHECHUE B BBIPAITUBAHUHT
pacteHuid. PU3MOJIOTHsl pACTEHUN
Tema 6. 10
KynbTypHBIE pacTenus.
CoBpeMeHHBIE aCIEeKThI CEICKIIUN
Tewma 7. PactutenbHas npoayKuys 4
Bcero 34
MNOYPOYHOE INTAHUPOBAHHUE
MOAYJIb «OcHOBBI pacTeHHEBOACTBA)
7 kiacce
Ne JJIeKTPOHHbIE
n/ Tema ypoka Koauuecrso oOpa3oBare/ibHbIE
n Hacos pecypcsbl
1 Yro Takoe pacTeHueBOACTBO. Mcropus 1
pa3BUTHS arpOXUMHYECKUX 3HAHUH
2 [IpaBuia nocTaHOBKHU 1
arpo3KCIepUMEHTOB
3 [lnanupoBaHue 3KCIEPUMEHTA. 1
OrneHka pe3yinbTaToB SKCIIEPUMEHTA.
OcBoeHMe TEXHOJIOTHH KPYTJIOTOAUYHOTO
4 | BPIPAIIMBAHKS CANATOB 1 MUKPO3C/ICHH B 1
KOHTPOJUPYEMBIX UCKYCCTBEHHBIX
YCIOBUSAX
5 Ponb XUMHUECKHX SJIEMEHTOB B IHTAHIN 1
pacTeHuii
5 Y 00penus: opranudeckue, 1
MUHEpaJIbHbIe, MUKPOOUOJIOTUYECKHUE.
7 | Tunsl mUTaHUS pACTEHUH. 1
3 TpchnoPT MUTATENbHBIX BEIIECTB 1
pacTeHuii
Poct u pa3zButue pacteHuil: 3Tamnsl
9 | onTOreHesa, pakTOPHI, BIAUSIONINE HA 1
POCT pacTeHUH
10 OcoOeHHOCTH MUTAaHUS paCTeHUMN 1
a30TOM.
Hctounuku docdopa i pacTeHUS.
11 | 3nauenue pochopcoaepxamx 1
COEIMHEHUH B KIIETKE.
Pounpb kanus B nojyiep>KkaHUM HOHHOTO
12 | 6ananca B TKaHsX, B TIpoIeccax 1
CaMOPETYJISIIIHH.
13 3Haqu1/1? MarHus 1 cepbl B MeTaboImu3Me 1
pacTeHuil.
[IpencraBneHus o pojau MUKPOIIEMEHTOB
14 | B merabosm3me pacteHuid. CHHEPru3M u 1
AQHTArOHU3M BJIEMEHTOB MUTAHHS




pacTeHui

15 | ITonsaTue o perynaropax pocta pacTeHHIA.
16 CoBpeMeHHbIE CTTIOCOOBI MOHUTOPUHTA.
3amura pacTeHul OT BpeIuTeNnen
Bonnas, nmecyanasi v mo4YBeHHAs
17 | xynbTypbl, UX IPUMEHEHUE B
BBIPAIIMBAHUN PACTCHUM.
BonHb1 pesKUM pacTEeHUI: CTPOCHHE
18 | ycreuil: (hakToOphl, BIHUSIOMINAE HA UX
pPaCKpBITHE U 3aKPBITHE.
19 @OTOCHHTE3 — YHUKAJIBHBIN IIPOLIECC
pacTeHui.
20 [TomzeMHO€ pIXaHUE PACTEHUI: COCTAB
MMOYBEHHOTO BO3/IyXa, ra3000MEH.
21 CBsi3b pa3BUTHS [TUBIIH3AINH YSIIOBEKA
Y OJIOMAIITHUBAHUS PACTECHUH.
29 HacnencTBeHHOCTb M N3MEHYHBOCTD —
OCHOBHBIE CBOHCTBA )KMBBIX OPTaHU3MOB.
23 | U3MeHunBOCTL. BHIBI N3MEHYHUBOCTH.
24 | HykienHOBBIE KUCIIOTHI.
25 | llencuue knetok. Permmmkamus JITHK.
26 OcHOBHas J10rMa MOJIEKYJISIPHOM
OHMOJIOTHH.
26 | Myramuu.
28 3nadenne pabotr H.M. BaBumnosa.
LleHTpbl IPOUCXOXKIEHUS KYIbTYPHBIX
29 | pacrenuit H.W. BaBwiosa u [1.M.
2KykoBckoro.
30 OCHOBHBIE METObI CEJIEKIIUN.
31 Hanzemubie 1 no13eMHbBIE OpraHbl
pacTeHuH.
30 [TonsiTHE O KayecTBe MPOIYKTOB
MUTaHUS.
33 JlorucTuka J0CTaBKU U CPEACTBA
COXPaHEHHUs MPOYKTOB MUTAHUSL.
34 XUMUYECKUH aHaln3 MPOYKIIUH.
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