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IHOACHUTEJIBHASA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HauyeHWe mnporpammbl. Ilporpamma paspaboTaHa B COOTBETCTBUHU C
TpeboBanusiMu DenepanbHOr0 rocyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAAapTa OCHOBHOI'O OOIIETO
o0Opa3oBaHMsI, OPUEHTUPOBaHA Ha OOeCHedYeHHe WHANBUAYAIbHBIX MOTpeOHOCTEN OOydaroluxcs H
HaIpaBlieHa Ha JOCTIKEHUE IUIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS IMPOrpaMMbl OCHOBHOI'O OOIIETro
o0pa3oBaHMs C y4eTOM BBIOOpa ydyacTHHKaMHU OOpa3oBaTeNbHBIX OTHOIIEHHWH KypCOB BHEYPOUHOM
JeSTeNbHOCTH. JTO TO3BOJIAET OOECHEeUnuTh €IWHCTBO 00s3aTenbHbIX TpeboBanuii ®I'OC Bo Bcem
MIPOCTPAHCTBE IIKOJIBHOTO 00pa30BaHus: HE TOJBKO Ha YPOKE, HO U 3a €ro MpeaeIaMH.

AKTyallbHOCTh peaji3aliii JaHHOW MpOrpaMMbl 00YCIIOBIEHA caMOil 0COOEHHOCTBIO MMPOEKTHO-
HCCIIEI0BATENIBbCKON AEATEIbHOCTU. JTa JEATEIbHOCTD JIEKUT B OCHOBE II03HABATEIILHOIO MHTEpEca
peOeHKka, SABISETCS 3aJOTOM YMEHUs IJIaHUPOBATH JIIOOBIE AEUCTBUS U BAXKHBIM YCIIOBHEM YCIEIIHOM
peaym3anuu  uaci. JlroOble W3MEHEHWS COBPEMEHHOrOo OOIIeCTBa CBS3aHBI C TPOSKTaMU U
UCCIIEIOBAaHUsIMH — B HayKe, TBOpUYecTBE, Ou3Hece, 00IIecTBEHHOW ku3HU. [loATOMYy BaKHBIM
AJIEMEHTOM DPAa3BUTHUSl JIMYHOCTH OOydarollerocs sBiseTcs (OPMUPOBAHUE OCHOBHBIX HaBBIKOB
IIPOEKTHO- UCCIIEN0BATEIBCKOMN €S TEIIBHOCTH.

[IporpamMmoii mperycMOTpeHo (OpMHUPOBaHHE COBPEMEHHOT'O TEOPETUYECKOTO YPOBHS 3HAHUH,
a TaKXKe M MPaKTUYECKOTO OMbITa pabOThl C JIAOOPATOPHBIM 0OOPYAOBAaHHEM, OBJIAJCHUE NPHUEMaMU
UCCIIEZIOBATENIbCKOW  JEATENbHOCTH. MeToapl  OpraHu3aluu  o0pa3oBaTENIbHOW W HAy4yHO-
UCCIIEIOBATENIbCKOW  JIEATENPHOCTH  MpPeAyCMaTpUBaOT  (OPMHPOBAHME Yy  OOyYaroIIuXcs
HECTaHIAAPTHOTO TBOPYECKOTO MBIIUICHHUS, CBOOOJIBI CAMOBBIPQKEHUS W WHIWBUAYAIBHOCTH
CYKJICHHIA.

Jns  nomHoro  yuyera  moTpeOHOCTEH — ydamquxcs B MporpaMme  HCIOJIb3YeTCs
g depeHIIMPOBAaHHBIA TOAX0J, YTO CTUMYJIUPYET YYallerocss K YBEJIWYEHHIO MOTpPeOHOCTH B
MHJIVBUlyallbHOM, WHTEJUIEKTyaJIbHOM W TIO3HABATEJIbHOM JEATEIIbHOCTH U PAa3BUTHUIO HAYYHO-
HCCIIeIOBaTeNIbCKUX HaBBIKOB. [IporpaMma ctaHeT BOCTpeOOBAHHOMB MEPBYIO OUepeib MIKOJIbLHUKAMU,
KOTOpBbIE HMMEIOT CTOMKHI HHTEPEC M COOTBETCTBYIOLIYH0 MOTHMBALMI0 K H3YYEHHIO IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIa,ECTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM.

B noapocTkoBOM Bo3pacTe ydamiuecs: MposBISIOT CBOK 3aMHTEPECOBAHHOCTb B TOM WM MHOU
00JIaCTH 3HAHWH, HayYHOM HAINpPaBJICHUH WK NMPO(ECCHOHAIBHONW NesATeNbHOCTH. TakuMm o0pazom
MPOUCXOAUT (HOPMHUPOBAHUE TTO3HABATEIBHOW M TMPOPECCHOHAIBHOW COCTABIISIONICH JUYHOCTH,
MOMOTaeT ydalemMycs B ONpeesIeHUH OyIyLIero >KM3HEHHOTO MyTH U B NMpo(eCCHOHAIBLHOM BBIOOpPE
nociie OKOHYaHus mKoubl. [lomoOHOro poga 3anHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSIHHOE JKeJIaHue
IIKOJIbHUKA K MO3HAHUIO HOBOTO, PACHIMPEHUIO0 U YriyOJEHHIO COOTBETCTBYIOLIUX 3HAHUU, U

IMOJIYUYCHHUIO HOBBIX B TOM YHUCJIC HNPAKTHYCCKHUX HABBIKOB, a TAaKXE MOTHUBHPYCT YyYallICrocs Ha
poOpUCHTAITHIO.

[Tporpamma HareneHa Ha MOMOIIb PEOCHKY B OCBOCHHWU OCHOB OPTaHU3AIlMH U OCYIIECTBICHHS
COOCTBEHHOM TIPOCKTHO-HUCCIICIOBATEIBCKOM JESITEIPHOCTH, a TAK)KE B MPUOOPETCHUHA HEOOXOUMOTO
ombiTa JjIsi pabOThl HaJ WHAMBHIYaJIbHBIM HCCIICIOBAaHHUEM WM TPoeKkToM. [Iporpamma momoskeT
IIKOJILHUKY B OoJiee TITyOOKOM M3y4eHHUH WHTEPECYIOIeH ero 001acTu eCTECTBEHHBIX HAaYK, a TAKXKE B
MPUOOPETEHUN BAKHBIX COIMATBHBIX HABBIKOB, HEOOXOAMMBIX JUIS MPOAYKTHBHOW COLMATH3AIUU U
(popMUpOBaHUs TPAKIAHCKOM MO3ULIKH:

HaBbIKa CaMOCTOATCIIbHOTO PCHICHUA aKTYaJbHBIX HCCICHOBATCIILCKUX HIIM ITPAKTUYCCKHUX
3aJ1a4, BKJIFOYAOIIET0 B CeOsl yMEHUE BUACTh M aHAJM3UPOBATHIIPOOICMBI, HYKIAIOIIHECS B PEIICHUH,
YMEHHE JIETAIbHO NPOpadaThiBaTh U PEaM30BBIBATH CIIOCOOBI pabOTHl ¢ HUMHU, YMEHHE TUIAHUPOBATh
COOCTBEHHYIO pabOTy ¥ CaMOCTOSITEIbHO KOHTPOJIMPOBATh CBOE TMPOJBMKEHHE K JKEIaeMOMY
pe3ynbTary;

HaBbIKa TEHEpUPOBaHUS U O(OpPMIICHHS COOCTBEHHBIX HCH, OOJCUYCHHS UX B YAOOHYIO IS
pacnpocTpaneHus popmy;



- HaBbIKa YBKUTEIHHOTO OTHOIIEHUS K UyXHM B3TJIsaM U UaesM, oOpMIIEHHBIM B paboTax
APYTHX JIFOJCH, APYTHX aBTOPOB — BJIA/CIBLEB HHTCIUICKTYaIbHOMH COOCTBEHHOCTH,;

HaBbIKa MYOJIMYHOTO BBICTYIUICHHS Iiepel OOINBIIONW ayAuTOpuUed, apryMEHTUPOBAHUS H
OTCTAaMBaHUsl CBOEH TOYKHM 3pEHHUS, OTBETOB Ha BOMPOCHI CBEPCTHUKOB U B3POCIBIX, YOEXKIECHUS
ApYTHUX B CBOEH MPABOTE, MPOJIBUKEHHUS CBOUX UIEH;

HaBbIKa pa0OTHI CO CHEIHAIM3UPOBAHHBIMU KOMITBIOTEPHBIMH MPOrpaMMaMu, J1ab0paTOpHBIM
00opyIoBaHWEM, TEXHHUYESCKUMHU YCTPOUCTBAMHU, OMOIMOTEUHBIMH (DOHIAMU M WHBIMH PECypcaMu, C
KOTOPBIMH MOKET OBITh CBSI3aHA MMPOEKTHO- UCCIIEI0BATENbCKAs I€ATEIbHOCTD IKOJIbHUKA.

Kpome toro, pabora mkonbHHKA HaJ MPOSKTOM WIIM MCCIEAOBaHHEM OyNeT CocoOCTBOBATH U
Pa3BUTHIO €r0 aJeKBaTHOM CaMOOLIEHKH.

BapuanTsl peanu3anuu nporpaMmmbl 1 (OpMbI IPOBEAEHUS 3aHATHIA.

JlanHasi mporpaMMa paccuuMTaHa Ha pabOTy cO IIKOJbHHUKaMHU 7 kiacca. [lemarory BakHee
aKIEHTUPOBATh CBOE BHHMMAaHHE HE CTOJIbKO Ha KayecTBe pe3yJbTaTa MPOEKTa WM UCCIIEeTOBAHMUS,
CKOJIBKO Ha TOM, YTOOBI yUaluiics Modyyas 3HaHUsI B TOM YHCIIE U Yepe3 BHIMOTHEHHE MPAKTUIECKOTO
3a/1aHusl, JIedall BBIBOJBI U YMO3AKIIOUECHHUSIHA OCHOBAHUU CBOETr0 MCCIIEAOBAHUS, YUUIICS CPAaBHUBATh
€ro pEe3yJIbTaTbl C TCOPCTHYCCKUM MATCPHUAIIOM U HCCICAOBAHHUAMHU JPYTIMX IIKOJIBHUKOB. Taxum
0o0pa3oM, IIKOJHHUK OCBOUT OCHOBBI TMPOEKTHO-HCCIIEIOBATEIBCKON NEATEIHbHOCTH U TMPHUOOpETeT
HAaBBIK KPUTHYCCKOI'O OTHOIICHUA K MaTCpUualy.

ITporpamma pa3OuTta Ha MOAYJIH, KOTOPble MOTYT OBITh MCHOJB30BaHBI JIMOO YACTUYHO, JTUOO
noJHOCThIO. Tak Moaynb «Kak KMBOTHBIE M PACTEHHs MPHUCIOCAOIUBAIOTCS» (IBONIOLMOHHAS
9KOJIOTHSI) IIPEAoaraeTcs A U3ydeHus B 5 win 6 Kiacce B Te€4eHHe 0HOTro rojaa (34 yaca B ron).
Monynu «OcHOBBI pacTeHueBoACTBa» U «buorexHomorusp» paccuntansl Ha 68 4acoB U MOTYT OBITH
peain30BaHbl B T€4eHUU 2-X jeT (nmo 34 yaca B roa) win B TedeHuu 1 roxa (68 wacos B rox). Bo
BTOPOM Cllydae BO3MOXKHO MpPOXOkJaeHHue oboux mojuyinel («OCHOBBI pacTEHHEBOJCTBA» B 7 WiH 8
kiacce, «buorexHomorun» B 7 wiam 8 Kiacce). AHaIOTHYHO MOIyIH «MOJEKYJISpHBIE OCHOBBI
¢uznonoruu u papmakosorun» U «MoJeKyJsIpHbIE OCHOBBI CENEKIUM» pacCUMTaHbl Ha 68 4acoB U
MOTYT OBITh peaqu30BaHbl B TeUeHUM 2- X JeT (mo 34 yaca B roj) uiau B TeueHuu 1 roga (68 vacos B
rog). Bo BTopoM ciydae BO3MOXXKHO NpOXOXKAEHHE 000oMX Moayiel («MonekynspHble OCHOBBI
cenekuum» B 8 kiacce, « MoeKyIsipHbIe OCHOBBI (PM3HOJIOTHU U (papMaKoJorum» B 9 Kiacce).

B3aumocss3p ¢ nporpammoii Bocnutanus. [Iporpamma Kypca BHEYpOYHOH JEATEIBHOCTH
pa3paboTaHa ¢ y4eTOM PEKOMEHJAIM MpUMEpPHON MPOrpaMMbl BOCIIUTAHUS, YUUTHIBAET MICUXOJIOIO-
NeJarornyeckue OCOOEHHOCTH JaHHBIX BO3PACTHBIX KaTeropuil. OTO TMO3BOJSET Ha MPAKTHUKE
COEMHUTH O0YYAIOIy0 M BOCIUTATENbHYIO AEATEIBHOCTD [I€1arora, OpUEHTUPOBATh €€ HE TOJbKO Ha
MHTEJUICKTYAlIbHOE, HO U HA HPABCTBEHHOE, COLMAIIHOE Pa3BUTHE PEOCHKA. DTO MPOSBISAETCS:

B IIPUOPUTETE JIMYHOCTHBIX PE3YJIBTATOB PEAIN3ALMH IIPOIPaMMBbl BHEYPOUYHOH JEATEIBHOCTH,
HALISIINX CBOC OTPAXKCHUE W KOHKPETH3ALMIO B IPUMEPHON IPOrPaMMEBOCITHTAHHS;

B BO3MOXKHOCTH  KOMIUIEKTOBAHUS  Pa3HOBO3PACTHBIX  TIpymnn  JUIsl  OpraHMU3aluu
po(OPUEHTAIIMOHHON AEATENIbHOCTU IIKOJIbHUKOB, BOCIUTATEIbHOE 3HAYCHHE KOTOPBIX OTMEYAeTCs
B [IPUMEPHON NPOrpaMMe BOCITHTAHUS;

B MHTEPAKTUBHBIX (OpPMax 3aHATUN [UId IIKOJIBHUKOB, O0ECHEUMBAIOUIMX OOJBIIYI0 HX
BOBJICUEHHOCTh B COBMECTHYIO C MEJAaroroM M APYTMMH JAE€TbMHU JEATEIbHOCTh M BO3MOYKHOCTH
0o0pa3oBaHMsI Ha €€ OCHOBE JETCKO-B3pOCHBIX OOIIHOCTEH, KIIOYEBOE 3HAYEHHE KOTOPBIX IS
BOCIIUTAHUS [1OAYEPKUBACTCS IPUMEPHOUIIPOIPaMMOil BOCIIUTAHUS.

Ocob0eHHOCTH PadoOTHI Y4YHMTEJNs MO NMporpamMme. 3ajgada y4HTENsI COCTOMT B TOM, YTOOBI
COMPOBOXKAATh MpPOLECC MNPOPEeCcCCUOHANBHON OpHEHTAlMU IIKOJIbHHKA, PACKpbIBasg MOTEHIUAT
KaXXJO0r0 4epe3 BOBJICUEHHE B MHOTOOOpPa3HYIO JESTeNbHOCTh, OPrAaHM30BAHHYIO B Pa3HbBIX (hopMax.
[Ipu »TOM pe3ynbTaToM pabOThl Y4YUTENs B MEPBYI OuYepelb SBISICTCS JIMYHOCTHOE DPa3BUTHUE
yuamierocsi. JINUHOCTHBIX PE3yIbTATOB YUHMTENb MOXET JOCTUYb, YBJIEKash YYEHUKA COBMECTHOU U
MHTEPECHOM MM O00OUM JESATENbHOCTBIO, yCTaHABIMBAs BO BpEMsl 3aHATUN J10OpOXKEIAaTeNbHYIO,
MO/IJIEPKUBAIOIIYI0 aTMOC(hEpy, HACHIIIAs 3aHITHUS IIEHHOCTHBIM COACPKAHUEM.



IIpumMepHas cxema NpoBEACHUS 3aHATHM 110 IPOrPaMMe:

1. OOGbscHeHME TEOPETUYECKOTO MATEPUAIA IO TEME.

2. TloaroroBka K JKCIEPMMEHTAILHOMY 3aHATHIO, OOCYKIEHHE OOBEKTOB I MPAKTUYECKOTO
3aHATHSL.

3. TlpoBejeHre MPAKTUYECKOTO 3aHATUS — OCHOBHAs 3aJaya OCBOCHHUE METOOJIOTMH JIAHHOTO
JKCIEPUMEHTA.

4. Tlo OKOHYAHWM MPEJIOKHUTH JETAM, KOTOPHIE 3aMHTEPECOBAINCH JAHHBIM DKCIEPUMEHTOM,
pa3BUTh €ro B HCCIEAOBATEIbCKUN MPOEKT. [ 3Toro HeoOXoAMMO 0OCYIAUTh OOBEKTHI, KOTOPbHIE
y4eHHK OyJIeT UCCIIeI0BaTh, COCTABUTH INIAH3KCIIEPUMEHTA.

5. TlomMO0Yb y4EHUKY POAHATM3UPOBATH PE3YIILTATHI IKCIIEPUMEHTA.

OuneHuThs pe3yabTaThl MPOCKTHO-UCCIIENOBATEIBCKON JEATENBHOCTH UIKOJBHUKOB MOYHO B
npoliecce 3alUThl UMH CBOMX pabOT B paMKax IIKOJIbHOM HayyHO- MPaKTHUECKOW KOH(pEpEHIIHH.
COJAEP)KAHUE KYPCA

Monyab «OCHOBBI pacTeHneBOACTBAY» 7-8 Kiacchl (68 yacoB),cpok peaausauuu 2 roaa (7 kiaacc-1
qac B HeleJio, 8 kiace- 1 yac B Heeno).

1. Beeoenue ¢ pacmenueeoocmeo (2 uaca)

Yro-Takoe pacTEHUEBOJCTBO: OCHOBHBbIC (DaKTOpPBHl BbIpAlIMBaHUs pacTeHHid. McTopus
pa3BUTUs arpoxuMuveckux 3HaHui (paboter M.B. JlomonocoBa, 0. Jlubuxa, Byccenro, B.B.
HoxyuaeBa, K.A. Tumupsizena, [1.A. Kocteruera, JI.H. [Ipsuummaukosa u ap.). [lpaktuueckas pabora
«bouka JIubuxay.

2. Azpomexnuueckuii s3xcnepumenm (6 uacoe)

[IpaBuna mMOCTaHOBKM arpodKcnepuMeHTOB. [locTaHOBKAa 53KCIEPUMEHTOB C PACTCHHUSIMHU.
BrI0Op TeMBI, COCTaBlIeHUE THUIOTE3bI, IIETN W 33a7a4 IKCIICPHUMEHTA 110 BHIPANIMBAHUIO PACTCHHUH B
KOHTponupyemon cpene. KoHTponam, HOBTOPHOCTH, NpOBEIEHHE O3KcnepuMeHTa. [lnanupoBanue
skcriepuMmenTa. OrleHKa pe3yJbTaToB dSKcnepuMmeHTa. VcciemoBarenbckass padora «DakTopsl,
BIIUSIIOLIME HA TPOPACTaHUE CEMSH (POCT MPOPOCTKOB).

OcBOEHHE TEXHOJIOTUU KPYTJIOTOAUYHOTO BBIPALIMBAHMS CaJIaTOB U MUKPO3EJICHU
B KOHTPOJHUPYEMBIX HCKYCCTBEHHBIX ycoBHsiX. COOp YCTaHOBKH Il BBIPAIUBAHUS PACTCHHUU B
KOHTPOJIUPYEMBIX yCIIOBHUSX.

3. Ponb xumuueckux nemenmoe ¢ numanuu pacmenuii (20 uacos)

Bopna. PactBop. BbITsiKKa. AHHOHBI, KaTHOHBI, JIEKTPOIPoBoaAHOCT, U pH pactBopa. Poib
XUMUYECKHX JJIEMEHTOB B IUTAaHUM pacTeHUi. llosydeHue NUTATENBHBIX BEUIECTB PACTCHUSIMU.
[IpakTuueckas pabora «CxeMbl MUTATENbHBIX pacTBOpoB. PacueT 103 yaoOpeHuid njsi MUTATENbHbBIX
pPacTBOpOBY.

Y n00peHus: opraHnyeckue, MUHEpajabHble, MUKpOOHOIOrHueckue. TUIlbl TUTaHUSI PACTEHUH.
Bo3nymHoe u MuHepanbHOE (KOPHEBOE) MUTaHHE pacTeHHil. TpaHCIOPT MUTATENbHBIX BEIIECTB
pacTeHUii: BOCXOASIIMHA M HUCXOIANIMKA TOK. Baxnelimme kanuiineie, (ocPopHbIE U a30THHIC
ynoOpenusi, ux cBoicTBa. [Ipocteie u cnoxubie ymoopenus. Ilpaktudeckas pabota «lIpaBuna
cMmemuBaHusa yaoopenuit» Ilpaktuueckas padora «I[lutanue pacTeHHid: TEXHOIOTHS MPUTOTOBICHUS



IIUTATEJIbHBIX PACTBOPOB JJIsl Pa3HBIX KYJIBTYP».

Poct u pa3BuTHE pacTeHUIl: 3Tanbl OHTOTeHE3a, (PaKTOPHI, BIUSIONINE Ha POCT PAaCTCHUN: CBET,
rycTOTa 10CaJloK, MuTaHue, cyocrpar. [IpakTuueckas pabota
«MOHUTOPUHT MMUHEPAJIILHOTO MIUTAHUS PACTEHUID.

Oco0eHHOCTH NMUTaHUS PACTEHUH a30TOM. A30T U €ro 3HauY€HUE B JKM3HU pacTeHui. Popmsl
a30Ta U UX MpeBpalICHUE B IIOYBE.

Hctounuku ¢docdopa mis pacrenus. 3HaueHne (ocopcoaepkalnux COSAUHEHHH B KIETKE.
Poinb Makpospruveckux coequHeHnit Gpocdopa B 3HEPreTHIECKOM OOMEHeE.

Bnusaue xanus Ha (u3MuecKue CBOICTBAa MPOTOIUIA3Mbl, HA (EPMEHTHI YIJIEBOJOPOIHOIO
oOMeHa, cuHTe3 O0enKkoB U Ap. Posb kanus B moJaep:KaHUM MOHHOTO OajlaHCca B TKaHIX, B MPOLECCAX
CaMOPETYJIALMH.

PerynaropHas u CTpyKTypooOpa3oBaTelbHas poJib KajblMsi. YdacTue B 00pa3oBaHUU
KJIETOYHOW CTEHKH, MOJIEP>KaHUU CTPYKTYpbl MEMOpaH U PeryJisalus UX MPOHUIIAEMOCTH.

3HaueHue MarHus B MeTaboiu3Me pacTeHwil. MarHuii B cocTaBe XJIOpO(WIIA, CXOJCTBO
xJiopouiuia ¥ reMorfio0MHa Kak CBUETEIbCTBO €MHCTBA OPTaHMYECKOTO MUPA.

Cepa 1 ero OCHOBHbIE COETUHEHMS], UX POJIb B CTPYKTYPHOU OpraHU3alMi KJIETKH, y4acTHE B
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUAX.

MuxkposnemenTsl. [lpencraBieHuss O poOJdM MHUKPOIJIEMEHTOB B META0OJIU3ME pacCTCHHM.
OcCO0eHHOCTH MOCTYMJIEHUS MHUKPOIIEMEHTOB B pacTeHHs. CHHEpPru3M M aHTarOHU3M 3JIEMEHTOB
IIUTaHWs PACTCHUM.

PacTurenbHas AMAarHOCTMKA W METOJAbl HIACHTU(UKAIMHM HEJAOCTATKa/M30BITKA 3JIEMEHTOB
nutanus. [Ipaktuueckas paborta «PacTurenbHas TMarHOCTUKAY.

HccnenoBatensckas padora «O1ieHKa COCTOSIHUS KOMHATHBIX PACTEHH, pacTeHUITHA IIKOJILHON
TEPPUTOPUH, YCTAHOBKA MPUYMH NATOJIOTMYECKHX COCTOSIHMM (Tipu

HAJTHYUN)».
Wccnenoarenbckas paborta  «OmeHka  BIAMAHUS ~ Pa3IM4YHBIX  3JEMEHTOB  Ha
COCTOSIHME PaCTeHMH (COCTAaBIECHUE PA3IMYHbIX TOJKOPMOK)».

4. Pezynamopul pocma pacmenuii. 3awguma pacmenuii (4 uaca)

[TonsTue o perynstopax pocra pacteHuid. CTUMYIATOPHI pocTa — (PUTOrOPMOHBI (AyKCHHBI,
rud0epesuMHbBI, ITUTOKUHUHBI). NHrHOUTOpHI pocTa pacteHuid: 1. mpupoaHbie (a0CIU30Basi KUCIOTa U
HEKOTOpbIe (PeHONbHBIE BellecTBa (MKyMapoBasi, KOpUYHAsl, CAJIUIMIOBAs K-Thl), 2. CUHTETHYECKHE
(MopdakTuHbI, peTapIaHThl, Ne(ONUAHTHI, IECUKAHTHI, repOuluabpl). OUTOMOHUTOPUHT U OLEHKA
cocrosgHusi pacteHuid. CoBpeMeHHbIe cHocoObl MoHuTopHuHra. IIpaktuueckas pabota
«DUTOMOHUTOPHHT U OLIEHKA COCTOSIHUA pacTeHUi. COBpeMEHHBIE CITIOCOOBI MOHUTOPUHT .

HccnenoBatensckast paboTa «BnusHMe reTepoaykCcMHa Ha TpopacTaHue (PoCT Ha pPa3HBIX
CTaIUAX, B PA3HBIX YCIIOBUSX) Pa3IMYHBIX PACTEHUI.

3ammTa pacTeHH OT BpenuTeneil: ocHoBbl Ouomerona. Ilpakrtuueckas paborta
«HCcexTapuu: paBuiIa U yCIOBUS Pa3BEACHUS I10JIE3HBIX HACEKOMBIX».

5. Boonas, necuanas u nousennasn Kyiomypot, ux npuMeHenue ¢ bipauiueanuupacnmenuil.
QDuszuonocua pacmenuil (8 uacos)

BonHnas, necuaHass ¥ moOuYBEHHas KyJbTYypbl, UX NPUMEHEHUE B BbIPAIIMBAHUU PACTECHUM.
[IpoBenenue Boabl B KOpHE U cTebie pacteHuil. [Ipaktuyeckas pabora
«KopHeBoe naBieHue».

BomHbIil pexxuM pacTeHH: CTPOSHUE YCTHHIL: (PaKTOPHI, BIUSIONIME HA MX PACKPBITHE U
3aKphITHE. 3HAYCHHE MEXaHHW3Ma PETYJSIUU UCTapeHus Biaru pacrteHueM. IIpakTtuyeckas pabora
«IIpuroToBiieHHE IpemapaTa yCTHUI] METOJIOM CJICTIKA.

UccnenoBatenbckue paboThl: «BiusHUE yCIOBHHA COACp)KaHUS PACTEHUH HAa KOJMYECTBO



YCTBUID).

@doTOoCHHTE3 — YHUKAIBHBIM Tporiecc pacteHuil. TemHoBas U cBeToBas (a3wl GOTOCHHTESA.
3nauenue GoTocuHTE3a AN KUBBIX opraHu3MoB. [IpakTudeckas padora
«DyHKIMOHANTbHAS JAMATHOCTHKA PACTeHHM IO AaKTHBHOCTH XJIOpOMIacToB» lccrnemoBaTenbckas
pabora «Omnpenenenue xnopodpumia A u b, oneHka QOTOCHHTETUYECKOW AKTUBHOCTU PACTCHHH U
(baxTOpOB, BIUSIONINX HA HEEH.

@akTopbl pOCTa pacTeHUW: BO3AYyX U adpanusa. [logzeMHOe AbIXaHWE pACTEHMI: COCTaB
MOYBEHHOTO BO3]yXa, razoodMeH. ['a3oo0meH mpu OecrioyBeHHOM BbIpaniuBaHuu. [IpakTuueckas
pabora «Aspanusa, CO2 u O2. Jlpixanue pacteHui». IIpaktuyeckas pabora «JlpIxaHue pacTEHUM:
OIICHKA MHTEHCUBHOCTH JIBIXaHUS PACTEHUIH IJIO/IOBY.

HccnenoBatenbckue paboTel: «BrnusHue cocoba BeIpaluBanus (COCTaBa MUTATEIHHONU CMECH,
CXEMbl BHECEHUS1) HA POCT U Pa3BUTHUS PA3IUYHBIX PACTCHUI.

6. Kynvmypnvie pacmenus. Cospemennvie acnekmol cenexyuu (20 uacoe)

Kak uenoBek crtanm wucnosnb3oBarh pacTeHus? CBA3b pPa3BUTHS LUBWIM3ALMM YEJIOBEKa U
oJoMallHUBaHUsA pacteHuid. Jlomectukauuda. Jluckyccus «JloMmecTukamusi, BCE€ JM pacTeHUs U
KUBOTHBIE, KOTOPBIE )KUBYT PSAJAOM C YEJIIOBEKOM UM OJIOMAIIHUBAIOTCS? MOXKHO JIM CUUTATh TapakaHa
OJIOMallTHEHHBIM )KMBOTHBIM ?»

HacneacTBEHHOCTP M M3MEHYMBOCTH — OCHOBHBIE CBOMCTBA JKMBBIX OpPraHU3MOB.
N3menunBocTh. Buasl usmenunBocTh. llpakTnueckas pabora «MoaudukannoHHass W3MEHYUBOCTD
(JINCTBS, UTOJIKU C OJTHOTO JIEPEBA)».

I'en — maTepuanbHbIl HOCUTENb HACIEACTBEHHOCTH U M3MEHYMBOCTU. HyKII€eMHOBBIE KMCIIOTHI.
Jlokanuzanusi renernyeckoro marepuaia B kietke. Jlenenue kierok. Pemnmukanus JJTHK. OcnoBHas
normMa MoJieKyJsipHoit ononoruu. Tpanckpunuus. Tpancisnus. Mytanuu. [lpaktndeckas pabota «I'en
— MHCTPYKLMS 110 cOOpKe KJIEeTKHU (Ha Oucepe miu KOHCTpykTope)». IlpakTuueckas padora «MyTtanus
Ha OytepOponae (000 00BeKT U3 mpenbLayiel padoThl, T/I€ U3MEHEHHWE WHCTPYKIIUU TPHUBEACT K
W3MEHEHUIO BHEIIHETO BUJAa OOBEKTA)».

O¢ ekt OyTHUIOUHOTO TOPIBILIKA U TeHETHYECKoe pa3HooOpasue. Uto Takoe reHbaHk? 3auem
COXpaHATh T'eHETHYEeCKHe pecypchl pacTeHuil? OCHOBHBIE CIIOCOOBI COXPAaHEHHMS T'€HETHYECKHUX
PECYPCOB pacTeHwmii (eX situ u in situ).

3nauenue pabor H.U. BaBunosa. 3akon TOMOJIOTHUECKHUX PAIOB. LenTpsl
IIPOUCXOXKICHUA KyapTypHbIX  pactenurd  H.M. Basmnoa u IIL.M. JKykosckoro.
[TpaxTuueckas pabota o rpynnam «OTKyAa Ha HAIIUX CTOJIaX (PPYKThI/OBOIIH/3IIAKM.

OcHoBHble MeTOBl  cenekuuu.  [uOpugmzanus.  @Popmbl  otOopa. OcHOBHBIE
HAPAaBICHUSl CEJCKIUU: YIy4IlIeHHEe YpPOKaWHOCTH, YCTOWYMBOCTU K OMOTHYECKUM HAOHMOTHUYECKUM
daxTopam. IIpaktuueckas padora «Bripamusaem ropox. Kak nposectu

CKpEILMBAaHUE Y TOPOXay.
Ectp nu xu3Hb B mpoOupke? buoTexHomorus KylbTypHBIX pacTeHwid. McciemoBaTenbckas
pabora «BelpamuBanue pacTeHHii B TpoOHpPKe» (MOXKHO BOCIIOJIB30BAaThCA — PE3yJbTaTaMH
NpeaAbIAYHIUX SKCIICPUMCHTOB IO COCTABJICHUIO MMUTATCIILHBIX PACTBOPOB IJIA paCTeHHﬁ).
Kak wdenoBek wmoxker wmomudumupoBarh pacteHusi? ['eHeTHdYeckoe peaaKTHUpPOBAHUE.
CoBpeMeHHbIE MOAXOJbl M JAOCTHKEHHUS T€HETHYECKOro peJaKkTUpoBaHus pacTeHuil. [IpakTuueckas
paborta «I'eHOMHBIE HOKHULIBI (MOAenupoBaHue paboThl cucteMbl CRISP-Cas).

7. Pacmumenvnasa npodykyus. (8 uacos)
Hanzemusie u moazemuble opranbl pacteHuil. [loGer u BUIOM3MEHEHHBIN MOOETpacTeHUH.
CriocoObl pa3MHOKEHUS paCTEHUH.
[Tonsitne 0  KayecTBe MIPOIyKTOB MMATAHUS. [TpoGiemsr KOHKYPEHIIUU
OTEUYECTBEHHBIX MPOIYKTOB MUTAHUS C IMIIOPTHBIMU. JIOTUCTHKA TOCTaBKU U CPEICTBA

COXPAHCHUA IPOAYKTOB IHUTAHUS. HpaKTI/I‘leCKaH pa60Ta ((Hpe,[[eJ'IBHO A0IIYCTHUMBIC KOHIICHTpAIUN



(ITIK) 1 MmeToab! KOHTPOJIs 0€30MaCHOCTH PACTUTENBHBIX TPOAYKTOB MTUTAHUS).

Mukpo3seneHb: Mone3HOCTh U TexHoiorus. MccmegoBarenbckas pabora «OlleHKa KadecTBa
BBIpAIIEHHOW MUKpO3eJieHn» (1100 cBOs, TMOO0 U3 MarasuHa).

Xumudeckuit  aHanu3 npoaykiuu. OcHOBBI  criekTpodoTomeTpun. [loTeHmmomMeTpusi.
Xpomarorpadus. Ilpakruueckas pabota «MeToIbl OLEHKH KauyecTBAa PACTUTENBHON NPOAYKIIMH:
XpaHEHUE ¥ COXPAaHHOCTh MUTATEIBHBIX BEIIECTBY (110 JOCTYIHOMY 000pYAOBaHUIO).

UccnenoBatenbckas pabora «OmnpeneneHue uramuHa C METOIOM OOpaTHOTO THTPOBAHHS B
IJI0/]aX HA Pa3HOM CPOKe (Criocobe) XpaHSHUS.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA
BHEYPOUYHOM JESATEJIBbHOCTH

3aHATUS B paMKax IpOrpaMMbl HampaBlieHbl Ha OO0ECleYeHUE [OCTHKEHUs IIKOJIbHUKAMU
CJICAYIOLIMX JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX00pa30BaTEIbHbBIX PE3YJIbTATOB.
JIN4YHOCTHBIE pe3yJIbTaThI:

B cgepe cpadxcoanckoeo eocnumanus: TOTOBHOCTH K KOHCTPYKTHMBHOH COBMECTHOM
JEATEIbHOCTH IIPU BBINOJHEHUU HMCCIIENOBAHUM U IPOEKTOB, CTPEMIICHHE K B3aUMOIIOHMMAHUIO U
B3aMMOIIOMOLLIN.

B cgepe nampuomuueckozo 6ocnumanua: OTHOLIEHHWE K OMOJIOTMM Kak K BakKHOU
COCTABJISIIOLIEN KYJIBTYPBI, TOPAOCT 3a BKJIAJ POCCHUMCKUX U COBETCKHUX YUEHBIX BPa3BUTHE MUPOBOM
OMOJIOrMYeCKON HaYKH.

B cghepe 0Oyxosno-npascmeennozo eocnumanus: TOTOBHOCTb OLICHMBATh IIOBEJICHHE M
IIOCTYNIKM C MO3ULUU HPABCTBEHHBIX HOPM M HOPM DJKOJIOTMYECKOM KyJIbTYpbI; IIOHUMaHHUE
3HAYMMOCTH HPABCTBEHHOT'O ACIIEKTA JIEATEILHOCTH YEJIOBEKa B MEUIIMHE U OHOJIOTHH.

B cgepe scmemuueckozo 6ocnumanus: TOHUMAaHUE poOJM OuoNOrMM B (POPMHUPOBAHUU
ICTETUYECKOMN KYJIBTYpBl TUYHOCTH.

B cghepe pusuueckozo eocnumanus, Gopmuposanus Kyiomypsbl 300p06bs U IMOYUOHANLHOO
On1a2ononyyus: OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3/I0pOBbIO M YCTaHOBKAa Ha 370pOBbIM 00pa3
AKU3HM (310pOBOE MUTAHUE, COOJIIOJCHUE TUTHEHNYECKUX IIPAaBUI U HOPM, cOaJIaHCUPOBAHHBIA PEXUM
3aHATUM W OTAbIXa, peryispHas (uU3uueckas aKTHMBHOCTH); OCO3HAHUE IOCIEACTBUN WU HENpUSITHE
BpEIHBIX NPUBBIYEK (YNOTpeOseHHe alKoroys, HapKOTHUKOB, KypeHHe) M HMHbIX (opM Bpena s
(U3NYECKOT0 U NMCUXUYECKOTO 3/J0POBbs; COOIIOACHNE MpaBUi O€30MaCHOCTH, B TOM YHCIIE HABBIKU
0e30macHOro MOBEJCHHS B MPHUPOTHOU cpene; chopMUPOBAaHHOCTh HaBbIKAa pe(IeKCHU, YIPABICHUE
COOCTBEHHBIM AMOIIMOHAIBHBIM COCTOSTHUEM.

B cgepe mpyoosoco éocnumanus: aKTUBHOE y4acTHE B PEHICHWH IMPAKTHYECKUX 3a1ad (B
paMKax CeMbH, HIKOJIbI, TOPOAA, Kpasi) OMOJIOrMYECKOM U SKOJIOrMUECKON HaIllpaBI€HHOCTH, HHTEPEC K
[IPaKTUYECKOMY U3y4EHUIO Npodeccuil, CBA3aHHBIX ¢ OHOIOTHeH.

B cghepe skonozuueckozo eocnumanus. OpUEHTAMs HA NPUMEHEHUE OMOJIOTUYECKUX 3HAHWUH
IIPU pEIIeHUH 33/1a4 B 00JaCTH OKPYKAIOLIEH Cpesibl; 0CO3HAaHUEIKOIOTHUECKUX MPoOiIeM U MmyTel ux
pelIeHus; TOTOBHOCTD K YYaCTHUIO B IPAKTUYECKOUIEATEIILHOCTH YKOJIOIrMYECKON HAIIPABICHHOCTH.

B cghepe nonumanua yemnocmu HayuHo20 NO3HAHUSA. OPUEHTALUS HA COBPEMEHHYIO CHCTEMY
HAYYHBIX TPEJCTAaBICHUN 00 OCHOBHBIX OMOJIOIMYECKHMX3aKOHOMEPHOCTSAX, B3aUMOCBS35X YEJIOBEKa C
MPUPOAHON U COLIMATIBHOM CPEHON;

MOHMMAaHUE POJIM OHMONOTMYECKON Haykd B (OPMHUPOBAHMHM HAYYHOTO MHPOBO33PEHUS; pPa3BUTHE
HAyYHOW JFO003HATEIHHOCTH, HHTEpeca K OHMOJOrMYecKOdl HayKe, HAaBBIKOB HCCIEI0BATEIHCKOM
JIeSITeIIbHOCTH.

B cgepe aoanmayuu x usmeHAWUMCA YCIOBUAM COYUANBHOU U NPUPOOHOU CPeobl:
aZIcKBaTHAs OIICHKAa M3MEHSIOIIMXCS YCIOBUW; MPUHATHE pelIeHUs (MHAMBUAYAJIbHOE, B TPYIINE) B
M3MEHSIOIINUXCS YCIOBHUSX Ha OCHOBAaHMM aHanM3a OWOIOTHYECKOW HHbOpManuu; MIaHUPOBaHHE
JNCHCTBU B HOBOW CHUTYyallMM Ha OCHOBAaHWU 3HAHUIN OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.



MeTanpeaMeTHbIe Pe3yJIbTATHI:

B cghepe oeraoenus ynusepcanvrvimu yueOHbIMU NOZHABAMENbHLIMU OellCTMEUAMU:
baszoBrle jornyeckre n1eMCTBUA:

BBISIBJISITH U XapaKTEPHU30BaTh CYIIECTBEHHBIC PU3HAKN OMOIOTUYECKUX OOBEKTOB (SIBICHUIA);
yCTaHABIMBAaTh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKALNUN OHOJOTHYECKUXOOBEKTOB (SIBICHMUIA,
MPOIIECCOB), OCHOBAHUS ISl 000OIIEHNS U CPAaBHEHHUS, KPUTEPUHU TTPOBOIMMOTO aHATN3a;

C yu€TOM MPeNI0KEHHON OMOIOTHYeCKO 3a/1a4Ml BBISIBIATH 3aKOHOMEPHOCTH U MIPOTUBOPEUUS
B paccMaTpuBaeMbIXx (QakTax W HaAOMIOAEHHSX; MpenjgaraTb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTE ¥ TPOTUBOPEUMI;

BBISBIIATH JeUUUTE WH(GOPMALMU, NAaHHBIX, HEOOXOAMMBIX Ui PEIICHUS TOCTaBICHHON
3aaum;

BBISIBJISITh MPUYMHHO-CJIE/ICTBEHHBIE CBSI3M MPU HU3YYEHHUH OHMOJOTMYECKHUX SBJIECHUN U
MPOIIECCOB;  JIeJIaTh  BBIBOJABI C  HWCIOJB30BAaHWEM JEAYKTHBHBIX W  HHIYKTUBHBIX
YMO3aKITIOYCHHA, YMO3AKIIFOUSHUH TI0 aHAIOTHH, ()OPMYJIMPOBATH TUIIOTE3HI O B3aMMOCBSI3SX;
CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO perieHus ydeOHOW OMOIOTrMYecKoy 3amadd (CpaBHUBATh
HECKOJIBKO BapHAHTOB PEIICHUs, BEIOMpATh HanboJIee TOIXOASIINN ¢ YIETOM CaMOCTOSTEIIBHO
BBIJICTICHHBIX KPUTEPHEB).

bazoBrIe MccaeIoBaTeIbCKUE NCUCTBH:

MCII0JIb30BaTh BOIIPOCHI KaK UCCIIEI0BATENIbCKUM MHCTPYMEHT TIO3HAHUS;

(dbopMyaHpOBaTh BOIMPOCHL, (HUKCHPYIOIIUE pa3pblB MEXAY pealbHbIM M JKeJaTelbHbIM
COCTOSIHUEM CUTYalluH, 00BEKTa, U CAMOCTOSITEIBHO YCTAaHABIUBATh HCKOMOE U JJAHHOE;
¢dbopmHupoBaTh THNOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYKICHHH, apryMEHTHPOBATh CBOIO
MO3ULUI0, MHEHHUE;

IPOBOJIUTH IO CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY HAOJIOJCHUE, HECIOKHBIHI
OMOJIOTMYECKUN SKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAHME IO YCTAaHOBJICHHUIO OCOOCHHOCTEH
OM0JIOrNYecKoro oobeKTa (Iporecca) U3y4eHus,

NPUYMHHO-CJIEICTBEHHBIX CBSI3€H U 3aBUCUMOCTEN OMOJIOTMUECKUX 00BEKTOB MEKAY COOON;

OIICHWBAaTh Ha TNPUMEHUMOCTH M JIOCTOBEPHOCTh HMH(OpPMAIMIO, TOJIYYCHHYIO B XOJE
HAOJTIOICHUS ¥ SKCTICPUMEHTA,

CaMOCTOSITENILHO (OPMYIUPOBaTh O0OOIIEHUS W BBIBOJBI IO pE3yJbTaTaM IMPOBEAEHHOTO
HAOJIIOICHUS, PKCIICPUMEHTA, BIIAJICTh MHCTPYMEHTAMH OILIGHKU JIOCTOBEPHOCTH IMOJIyYEHHBIX
BBIBOJIOB M 000OIIIEHHI;

HpOFHO3I/Ip0BaTB BO3MOXXHOC )IaJ'IBHefIIHee paSBI/ITI/IC 6I/IOJ'IOFI/I'-ICCKI/IX HpOHGCCOB n #Hux
IIOCJICACTBHUA B AHAJIOTUYHBIX HUJIN CXOIHBIX CI/ITyaI_[I/ISIX, a TaKXKXC BBIABUI'ATHb HpeI[HOJIO)KeHI/ISI
06 nux pa3BI/ITI/II/I B HOBBIX yCHOBI/ISIX N KOHTCKCTax.

PaGora ¢ unbopmarmei:

NPUMEHSATh pa3IM4YHbIe METOJbI, HMHCTPYMEHTH W 3alpoChl MNpU TIOMCKE U OTOOpe
Ononornyeckoil HHGOPMALUH WM JaHHBIX U3 HCTOYHUKOB C yYETOM MPEIUIOKEHHON y4eOHOM
OMOJOTrHYECKOM 3a1a4H;

BBIOMpaTh, aHAJIM3HPOBATh, CUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATH OHMOIOTHYECKYIO
MH(OPMALIKIO PA3INYHBIX BUA0OB U (OpM IpeCcTaBICHNUS;

HAaXOJHUTh CXOIHBIE apryMEHTHI (TIOATBEPKIAIOIINE WIIM ONPOBEPTAIOINE OJHY UTY K€ HACIO,
BEPCHUIO) B pa3IMYHBIX HH(OPMAIIMOHHBIX UCTOYHUKAX;

CaMOCTOSITENIFHO ~ BBIOMpATh ONTUMANbHYIO (opMy TpeAcTaBieHHs HHPOpPMaLUU U
WILTIOCTPUPOBATH PelIacMble 3a/1a4H HECTIOKHBIMHI CXEMaMH, TUarpaMMaMi, HHOH rpaduKoi 1
UX KOMOUHAIUSIMU;

OLICHWBATh HAAEKHOCTh OHOJOrMYEeCKOW HWHPOpPMAIMU TO KPUTEPHUSIM, IPEII0KEHHBIM
YUYHUTENIEM HIH CHOPMYITUPOBAHHBIM CaMOCTOSTEIBHO;

3alIOMUHATh U CUCTEMATH3UPOBATH OMOJIOTHIECKYIO HHPOPMAIIHUIO.



B cgepe oernadenus ynueepcanvHuvimu yueOHbIMU KOMMYHUKAMUBHBIMU OeUCMBUIMU
Oo1ienue:

BOCIPUHUMATH U JOPMYITUPOBATE CY>KICHHSI, BRIPAXKATh IMOIIUHU B MPOIIECCEBBITOTHEHUS
MIPAKTUYECKUX U JIA0OPATOPHBIX padoT;

BBIpaXKaTh ce0s1 (CBOIO TOUKY 3PEHHS) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

pacrno3HaBaTh HEBepOAJbHBIC CpPEACTBA OOICHHWS, TOHWMATh 3HAYCHHE COITMAIBHBIX 3HAKOB,
3HATh W PACIO3HABATH MPEANOCHIIKA KOH(IUKTHBIX CUTYallUid M CMATYATh KOH(JIUKTHI, BECTH
MIEPETOBOPHI;

MMOHMMATh HaMEPCHHs JIPYTUX, MPOSBISATH yYBAXKHTEIHLHOE OTHOIICHHE K COOCCETHUKY U B
KOpPpEeKTHOH opme PopMyTHMpOBaTh CBOM BO3PAKEHUS,

B XOJE Juajora W/WIM JUCKYCCHH 3aJaBaTh BONPOCHI 10 CYIIECTBY OOCYKIaeMOi
OMOJIOTMYECKON TeMbI U BBICKA3bIBATh HJICH, HAIICJICHHBIC Ha PEIIeHUEe OMOJOTHYECKON 3a1auun
Y TIOJIZIepKaHe 0J1arokenaTeIbHOCTH OOIIEHUS;

COTIOCTABJIATh CBOW CYXKIEHHS C CYXIACHHUSAMH JPYTHX yYaCTHUKOB JHaliora, oOHApyXUBaTh
pa3I4Ms U CXOACTBO MO3UIIUH;

myOJIMYHO MPEACTABIATh PE3yIbTAaThl BHIMTOJIHEHHOTO OMOJOTHYECKOIrO OMbITa (IKCIIEPUMEHTA,
UCCIIeTIOBaHMSI, IPOCKTA);

CaMOCTOATCIIBHO BBI6I/IpaTI) q)OpMaT BBICTYIIJICHUSA C y‘IéTOM 3aaa4 IMPE3CHTAalMu U
0COOCHHOCTEH AyJAUTOPUN U B COOTBETCTBUH C HUM COCTABJIATH YCTHBIC U TMCbMCHHBIC TCKCThLL
C UCIIOJIB30BAHUCM WJUIIOCTPATHUBHBIX MATCPUAJIOB.

CoBMecTHAS NeATEeIbHOCTE (CO HHUYECTBO ).

[IOHMMATh M HCIIOJIb30BATh IPEUMYIIECTBA KOMAaHAHON M HMHAMBHIyaJIbHOM paboThl mpu
pelIeHNH  KOHKPETHOW  OHWonorndeckoi mpoOieMbl, O0OOCHOBBIBATH  HEOOXOJUMOCTD
NPUMEHEHHUs TPYNNOBBIX (OPM B3aMMOJEHCTBHS NpPU PEIIEHUH IOCTABICHHOW y4yeOHOMH
3a/1a4i;

IIPUHUMATh 1I€Jb COBMECTHOM JESTEIBbHOCTH, KOJUIEKTMBHO CTPOUTH JEHCTBUS 1O €€
JOCTIDKEHHIO: paclpelieNiaTh pOJiM, JIOrOBapUBaThCS, OOCYXKAAaTh MPOLECC U pe3ysbTar
COBMECTHOM padoTHI;

yMeTh 0000111aTh MHEHHUSI HECKOJIBKUX JTIO/IEH, MPOSBIATH TOTOBHOCTH PYKOBOJAUTH, BHITIOIHSTD
MOPYYEHUs1, TOJUUHSTHCS;

IUIAHUPOBATh OPTraHU3AlMI0 COBMECTHON paloThl, OINpeAessTh CBOK pojb (C  y4yéToM
MPEANOYTEHUH U BO3MOXKHOCTEM BCEX yYAaCTHMKOB B3aUMOJCHCTBUS), paclpenessaTh 3aJadu
MEX]y WIeHaMH KOMaHJbl, y4aCTBOBaTh B TPYNMIOBHIX (hopMax paboThl (00CYykAeHuUs, OOMEH
MHEHUSIMH, MO3TOBBIE HITYPMbI U UHBIE);

BBINIOJIHATh CBOKO 4YacTh pabOThl, JOCTUTraTh KadyeCTBEHHOTO pe3yjbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPOBATH CBOU JAECUCTBUA C APYTUMHU YIEHAMU KOMAaH/Ibl;

OLICHHMBATh KayeCTBO CBOETO BKJIaJa B OOHIMI MPOAYKT IO KPUTEPHUSM, CaMOCTOSATEIbHO
c(OpMyIMPOBaHHBIM yYaCTHUKAMHU B3aWMOJICHCTBHSA; CPaBHHMBATH PE3YJIBTAThl C HCXOJIHOU
3ajjaueil W BKJIAJ] KaXJOTO WieHa KOMAaHIbl B JOCTIDKEHHE pPEe3yJbTaToOB, pa3deisaTh chepy
OTBETCTBEHHOCTH U IPOSBIATH TOTOBHOCTH K IPEJOCTABICHUIO OTYETA NTEPE] IPYIIION;
OBJIAJIETh CHUCTEMOM YHHMBEpPCAJIbHBIX KOMMYHHKAaTUBHBIX JEUCTBUH, KOTOpas 0OecreyuBacT
c(OPMHPOBAHHOCTh COLUANIBHBIX HABBIKOB U 3MOIIMOHAIBHOI'O MHTEJIEKTA IIKOJIbHUKOB.

B cghepe  osnaoenus  ynueepcanvHvimu VueOHbIMU  pecyNAmUSHbIMU 0etiCmBUAMU:
Camoopranusanys:

BBISIBJIATH MPOOJIEMBbI JUIsl pEIleHUs B JKU3HEHHBIX M YYEOHBIX CUTYyalMsX, HCIOJIb3YS
OMOJIOrMYECKHE 3HAHMS;

OPHEHTUPOBATHCS B PA3IMYHBIX MOJXOJAX HNPUHATHS PELIeHUH (MHAMBUIYalIbHOE, IPUHSATHE
pEeLIeHns B IpyIe, IPUHITHE PELLIEHUI TPYIIIOi);



®  CaMOCTOSITENIbHO COCTaBIIATh AJTOPUTM pPELIEHUS 3a1adyd (WIK ero 4acTb), BHIOMpATh CIOCO0
pemeHust yueOHOM OMOIOTMYECKOH 3a7aun ¢ y4ETOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh NpEAJIaraéMble BApUaHThl PELICHUI;

® CoCTaBiATh IUIAH JeHCTBUM (TUlaH peanu3alMy HAaMEYEHHOTO ajropUTMa pEeUIeHHs),
KOPPEKTUPOBATh IPEAJIOKEHHBIM aIrOpUTM € Y4YETOM IOJIYYEHHS HOBBIX OMOJIOTMYECKHX
3HaHUI 00 n3yuyaeMoM OHOJIOTHYECKOM OOBEKTE;

® enath BHIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOIIb (pedaekcns):

BJIaJIeTh CIOCO0AMH CAaMOKOHTPOJIs,, CAMOMOTHUBALIMH U pediekcuy;
JlaBaTh aJIeKBaTHYIO OLIEHKY CUTYyalluy U IIPeIarath IjiaH €€ N3MeHeHus,;
YUUTHIBATh KOHTEKCT U NMPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IPU PELIEHUU
yueOHO OMoornyecko 3a1a4un, aAarTUPOBATh PELICHHE K MEHSIOIUMCS 00CTOSTEIbCTBAM;
® OOBACHATH NPUYMHBI JOCTHKEHHUS (HEAOCTH)KEHHS) pe3yibTaTOB JEATEIbHOCTH, JaBaTh
OLIEHKY MPHOOPETEHHOMY ONBITY, YMETh HAXOAUTh O3UTUBHOE BIIPOU3OILIEAICH CUTYAIHH;
® BHOCUTb KOPPEKTHUBBHI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, U3MEHUBLIMXCS
CUTYyallul, yCTAaHOBJIEHHBIX OLUIMOOK, BO3HUKIINX TPYIHOCTEH;
®  OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBHSIM.
OMOIMOHAIbHBINA UHTEIIEKT:
® pas3nuyaTh, Ha3bIBaTh W YNPABIATH COOCTBEHHBIMH SMOLUSMH U SMOLUSMH
APYTHX,
BBISIBJISITh U AHAJIM3UPOBATH IPUYMHBI SMOLIU;
CTaBUTh ce0s1 Ha MECTO JPYroro 4esoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUSIPYToro;
peryaupoBaTh Crioco0 BbIPaXKEHUS SMOLIUH.
[Ipunstue cedst u Apyrux;
OCO3HAaHHO OTHOCHUTBCS K JPYTOMY YEJIOBEKY, €r0 MHEHUIO;
MpU3HABaTh CBOE MPABO HA OLIMOKY U TAKOE K€ MPaBo APYyroro;
OTKPBITOCTh ce0e U JAPyTuM;
OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJIUPOBATH BCE BOKPYT;
OBJIQJIETh CHCTEMOW YHUBEPCAJbHBIX Yy4YEOHBIX PpETyJIATUBHBIX JEHCTBHI, KOTOpas
oOecnieunBaeT (OPMUPOBAHME CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSISI MO3ULUS
JUYHOCTH), WU JKU3HEHHBIX HABBIKOB JIMYHOCTH (yHpaBieHUs COOOH, CaMOIMCIMILINHBI,
YCTOMYMUBOTO MOBEICHHUS).

IIpenmerHble pe3yabTaTbl OCBOEHUS NporpamMmel B

MMO3HABATEJIbHON (MHTEIUICKTYalIbHOM) cdepe:

nproOpEeTEeHUE OIbITa HUCIOJIb30BAHUA METOAOB OMOJIOTMYECKON HAayKH C LENbI0 H3y4EHUs
OMOJIOTNYECKUX O0BEKTOB, SBICHUH U MPOLIECCOB: HAONIOJEHHUE, ONUCAHNUE, TIPOBEICHHE HECI0KHBIX
OMOJIOTMYECKUX OIBITOB U SKCIIEPUMEHTOB, B TOM YHCIIE C UCIOJIb30BAHUEM aHAJIOTOBBIX M IUPPOBBIX
Ouosornyeckux NpubOPOB ¥ HHCTPYMEHTOB;

dbopMUpOBaHHE YMEHHS HUHTETPUPOBATH OWOJIOTMYECKHE 3HAHUS CO 3HAHUSAMHU M3 JPYrHX
y4eOHBIX NpeaMeTOB ((HU3UKH, XUMHUH, reorpaduu, UCTOPUH, OOIECTBOZHAHUS U T. [1.);

(hopMupoBaHHEe yYMEHMI pemaTh y4eOHbIe 3a/adyil OMOJIOTHYECKOTO COJAEPIKAHMS, BBISBISTH
MIPUYHUHHO-CJIE/ICTBEHHBIE CBSI3U, NPOBOJUTH KAue€CTBEHHbIE U KOJIMYECTBEHHBIC DPACUETHI, JEJaTh
BBIBOJIbI HA OCHOBAHMH IIOJIYYEHHBIX PE3YJIbTATOB;

dbopMUpOBaHHE yMEHHS IUIAHUPOBATH Y4eOHOE WCCIICIOBAHHE WM IPOCKTHYIO paboTy ¢
YYETOM TOCTaBJICHHOW 1enu: (OpMyIUpoBaTh MPOOJIeMy, TUIIOTE3Y U CTaBUTH 3a/1a4d UCCIICIOBAHMUSI,
BBIOMpATh aJ€KBATHO MOCTABJICHHOM LM METOJIbl, JAeNaTh BBIBOJABI 10 pe3yibTaTaM HCCIEIOBAHUS
WJIH IPOCKTHOM JEATEeIbHOCTH;



dbopMHupoBaHHEe WHTEpeca K yriayOJeHHWio OWOJIOTHYECKUX 3HaHuW (mpennpoduiabHas
MOJITOTOBKA U MPOo(decCHOoHaIbHAS OPUEHTAINsI) U BRIOOPY OMOJIOTHH KaK MPO(HIBLHOTO MpeaMeTa Ha
CTYIEHH CPEIHET0 MOJHOro 00pa3oBaHus i Oy IymernpodeccuoHaIbHOM e TeTbHOCTH, B 001aCTH
OMOJIOTHH, METUIUHBI, DKOJIOTUH,[ICUXOJIOTHH, BETEPMHAPHH, CEILCKOTO XO3SHCTRA;

BJIaJICHHE HaBbIKaMH paboThl ¢ HMHpOpMAIUEl eCTeCTBEHHO-HAyYHOTO COJACpIKaHMUS,
MPEJCTaBICHHON B pa3HOW (opme (B BUAE TEKCTa, TAOJMYHBIX TAHHBIX, CXeM, rpadUKOB, TUArpaMM,
MOJIeNeH, N300paKEeHUH), KPUTHYECKOTO aHAIIN3a HH(OPMALIMHI ¥ OLIEHKH €€ J0CTOBEPHOCTH;

YMEHHE MHTETPUPOBATh OMOJOTMYECKHE 3HAHUS CO 3HAHUSAMH JPYTHX YYEOHBIX NPEIMETOB;
WHTEPEC K YIIIyOJICHHIO OMOJIOTHYECKUX 3HAHUN M BHIOOPY OMOJIOTHH Kak MPO(HIBHOTO TIpeaMeTa Ha
YpOBHE CpelHero ooimero oopasoBanus ajs Oyaymied mpodeccrnoHalbHON AesITeNsHOCTH B 00JacTH
OMOJIOTHH, MEIUIIMHBI, SKOJIOTHUH, BETEPUHAPUH, CEITLCKOTO XO3SHCTBA, MUIICBON MPOMBIIIJICHHOCTH,
MICUXOJIOTHH, UCKYCCTBA, CIIOPTa - UMETh YETKHUE MPEACTABICHUS O MAaTEPUATUCTHUECKON CYIIHOCTH
T€HOMOB JKHMBBIX OPTaHU3MOB U PETYJIALHUIO UX PabOTHI;

3HaHHE OCHOBHBIX (DAKTOPOB OKpY KAIOIIEH Cpelbl, BIUAIOIIMX HA PA3BUTHE U CYILIECTBOBaHHE
KMBBIX OPTaHU3MOB, aJIaNTAlUA K HaKTOpaM OKPYKAIOLIEH Cpeibl;

3HaHHWE OCHOBHBIX MOJXOJI0B OMOTEXHOJIOIHH, UCIIOJIb30BAHUS €€ JOCTH)KEHUI B COBPEMEHHOM
KM3HH YeJIOBEKa, OCOOCHHOCTH WCIIOJIb30BAHMS KUBBIX OPTaHW3MOB JJISi TIPOM3BOJCTBEHHBIX HYXKIT
YEN0BEKa,

3HaHUE OCHOBHBIX TIOAXOJIOB CEJIEKIMU W OWOTEXHOJIOTHH KYJIBTYpPHBIX DPaCTCHHH,
XapaKkTepu30BaTh T'€HETUYECKH MOAU(PHUIMPOBAHHBIE  pACTEHHs, ONEPUPOBATH  IMOHATHIMH,
ruOpuau3anys, OTHaJeHHas THOpUAM3alMs, UCKYCCTBEHHBIH OTOOp, rereposuc, TpaHchopMmalus,
MYTareHes, reHeTHIECKOE PENAKTUPOBAHHE;

MOHMMAaHNE MOJICKYJISIPHBIX MEXaHU3MOB peaTu3allii HaCJIeCTBEHHONW HH(OpMALIUY U YMEHHE
CBOOOZHO OMNEpPUPOBaTh OCHOBHBIMHU TOHSATUSIMU MOJIEKYJISIPHOW OHOJOTHM U €€ COBPEMEHHBIX
HAIPaBJICHUH — F€HOMUKH, METAT€HOMUKH, POTEOMHKH;

3HaHWE OCHOBHBIX 3a0ONIEBaHUI UEJIOBEKa, MEXaHH3MOB HX pa3BUTHS, CIOCO0aX UX
JVMArHOCTUKH U JICUCHUS;

(dbopMupoOBaHHE YyMEHHUS WCIOJIL30BATh MOHATHHHBIM amnmapaT W CHUMBOJHWYECKHH SI3BIK
T€HETUKH, TPAMOTHOE NMPUMEHEHNE HAYYHBIX TEPMHUHOB, MOHSATUN, TEOPUM, 3aKOHOB I OOBSICHEHUS
HAOJIIOJTAEMBIX OWOJIOTUYECKUX OOBECKTOB, SBJICHHA ¥ TIPOIECCOB, IO3BOJSIONINX 3AJ0XKHThH
(dyHIaMEHT HAYYHOT'O MUPOBO33PEHUSI.

B nienHOCTHO-OpHUEHTAaIIMOHHOM cepe:
3HAHUC, YTO MNPHMCHCHUC COBPCMCHHBIX TEXHOJIOTHI MOJICKy.]I?IpHOfI 6I/IOJIOFI/II/I IIO3BOJIACT
YCHEIIHO peliaTh Takue 31000 AHEBHBIE MTPOOJIEMBI, KaK OXpaHa OKPY>KaIOIIEH Cpellbl, COXpaHEHUE
3/10pOBbS YEIIOBEKA, KOHTPOJIb U BOCCTAHOBICHUEIKOCUCTEM.



TEMATHYECKOE U IIOYPOYHOE IINIAHUPOBAHUE

Moayab «OcHOBBI pacTeHHEBOACTBa» 7-8 Ki1accehl (68 yacoB), Cpok peanusanuu 2 roga, 7 Kiacc-
1 yac B Hegem0, 8 Kiacc -1yac B HexeJII0

Te OcHOBHOe colepkaHue JesiTeqiIbHOCT
MBI b
IIKOJbHHKO
B
7 kaacc. Ypoxk Nel:YUto-Takoe pacTeHUEBOICTBO: I[IpaxTuyeckas pabora
Tema 1. BBenenune OCHOBHBIE (DAKTOPHI BHIPAIIMBAHUS «Bouka JIubuxay.
BPACTEHHEBOJACTBO | PACTCHUI.
(24) YpoxNe2: Vcropust pa3BUTHS

arpOXMMHUYECKUX 3HaHUU (paboTel M.B.
JlomoHocoBa, 0.JInbuxa, byccenro, B.B.

HoxyuaeBa, K.A. Tumupssena,l1.A.
Kocrtoiuera, 1.H.

Tema 2. Ypoxk Ne3:IIpaBuia nocTaHOBKH HccaenoBarenbckas

ATpOTeXHHMYECKMH | arpO3KCIIEPUMEHTOB. pabota «DaxTopHl,

skcnepuMeHT (6 4) | YpokNe 4:IloctaHoBKa SKCIIEPUMEHTOB C BJIMSIIOLIME HA
pactenusiMu. Bbi0op Temsl, npopacTaHue ceMsH (poct
COCTaBJICHHE TUTIOTE3bI, IETTH 1 TIPOPOCTKOB)».
3a/1a4 KCIEPUMEHTA 110 [IpakTudeckas padora
BBIpAIIMBAHUIO PACTCHUI B «CO0p yCTaHOBKH ISt
KOHTPOJIMPYEMOM Cpelie. BBIpAILMBAHUs PACTCHHUI B
Kountpoinu, noBropHoCTH, KOHTPOJIUPYEMBIX
MIPOBEACHUE FKCIIEPUMEHTA. YCIIOBUSIX).

YpoxNeS: [lnanupoBaHue SKCIIEPUMEHTA.
YpokNe 6: OuieHka pe3yabTaToB
JKCIIEPUMEHTA.

YpokNe7,8: OcBoeHrEe TEXHOIOTUU
KpPYIJIOTOJUYHOTO BBIPALUBAHUS

CaJIaTOB U MUKPO3€EJIEHU B

KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIIOBHSIX.

Tema 3. Poanb YpoxNe9: Bona. CoiicTBa BOABI. [TpakTudeckas padora
YpokNel0: PactBop. BrITsbKKA.

XMMHYECKHX YpokNell: AHUOHBI, KATHOHBI, «CXeMBbl TUTATEIbHBIX

3J1eMEHTOB B ANEKTPONPOBOIHOCTH U pH pactBopoB. Pacuet 103

NUTAHUU PACTeHUd | pacTBOpA. yAOOpEeHUH IS
YpoxNel2: Ponb xumMudeckux

(20 v) 3JIEMEHTOB B MUTAHWU PACTEHUH. MUTATEIBHBIX PACTBOPOBY.
YpoxNel3: TTonyyeHnre nuTaTenbHbIX [IpakTrueckas padbora
BEILIECTB PACTCHHUSMHU. «[IpaBuna cMemBaHUsS
YpoxNel4: YnoOpeHus: opraHudeckue, yA00pEeHU

MUHEpaIbHEIC, [IpakTuueckas padora




MHUKpPOOHOIOTUYECKHE.

YpoxNelS: Baxneiimue kaauiiHbe U
bocdopHbIe ynodpeHus.

YpoxNel6: Tumnbl

NUTaHuA pacTeHuil. Bo3ayunoe

Y MUHEpaJIbHOE (KOPHEBOE)

MIATaHHUE PACTEHUM.

YpokNel7: Tpancnopt

MATATETHHBIX BEIIECTB

pacTeHui: BOCXOASUIMN U HUCXOAALIUI
TTOTOKH.

YpoxNe 18: Poct u pazBuTHE pacTEHUIA:

9Tarbl OHTOTeHe3a, (haKTOpHI,
BIIMSIOIINE HA POCT PACTECHUM:

CBET, TyCTOTa MOCAI0K, MUTAHUE,
cyOcTpar.

YpokNe 19: Oco6eHHOCTH MUTAHUS

«IInTanue pacrenuii:

TEXHOJIOT U
IIPUTOTOBJICHHUS
MHUTATEIBHBIX PACTBOPOB

IS pa3HbIX KYJIBTYP».
[IpakTuyeckas pabota

«MOHUTOpPUHT
MHUHEPAJTHHOTO MUTAHUS
pacTeHuiD.
[IpakTuyeckas pabota
«PacrurenpHas

JINArHOCTHKA.
HccnenoBarensckas
paborta «OrneHka
COCTOSIHUSI KOMHATHBIX
pacTeHul, pacTeHUM Ha
IIKOJIbHOU TEPPUTOPHH,




pacteHuit a30ToM. A30T U €ro3HaYeHUE B
KU3HU pacTeHuid. PopMBI a30Ta U UX
MpeBpalieHe B OYBE.

Ypoxk Ne 20: Vctounuku docdopa ams
pactenus. 3HaueHue pocdopcoaepkanux
COEMHEHM B KiIeTKe. Poib
MaKpOodprudecKkux coenuuenuiidocdopa B
JHEPreTHUYEeCKOM OOMEHE.

Ypoxk Ne21:Bnusinue xkanus Ha
(bu3nvecKnecBoicTBa MPOTOILIA3MBI, HA
(hepMeHTHI YIJI€BOIOPOTHOTO OOMEHa,
cUHTe3 0enKoB U Ap. Poib kanus B
nojJep>KaHuU HOHHOTO OajlaHca B TKaHsX, B
IIpoLeccax caMOPEryJIsLUH.

Ypox Ne 22: PerynsaropHas u
CTPYKTYpoOoOpazoBaTeabHast POib KaJbIIHsL.
VYyacTtue B 00pa30BaHUM KJIIETOYHOM CTEHKH,
NOJICP>)KaHUM CTPYKTYpbl MEMOpPaH U
PEryJsIilMs UX IPOHUIIAEMOCTH.
YpoxNe23:

3HavYeHNE MarHus B METa00IM3Me paCTCHUM.
Marnwuii B coctaBe XJ0po(uiia,cxoCTBO
xJiopoduiia ¥ TeMOTIO0MHA KaK
CBUJETEIBCTBO €IMHCTBA OPTaHUYECKOIO
MHUpa.
Ypox Ne24:Cepa 1 ero OCHOBHbIE
COEIMHEHUS, UX POJIb B CTPYKTYPHOM
OpraHM3aliM KJIETKH, y4YacTHE B
OKHCJIUTEIbHO- BOCCTAHOBUTEJBHBIX
peakuuaXxMUKpOIIEMEHTBI.

Ypoxk Ne25: [IpencraBieHust 0 poiu
MHUKPORJIEMEHTOB B METab0IM3Me
pactenuii. OCOOEHHOCTH OCTYIIIICHUS
MHUKPO3JIEMEHTOB B PACTEHHUSI.

YpoxNe 26: CuneprusM U aHTarOHU3M

yCTaHOBKA IIPUYHH
MATOJIOTHYECKUX
COCTOSTHU (TTpH
HATAYHH ).
HccnenoBarenbekas
pabota «O1eHKa BIUSHUS
pa3IMYHBIX JIEMEHTOB Ha
COCTOSIHME paCcTEHUN
(cocTaBieHHe pa3IMUHBIX
TTOJIKOPMOK)».




3JIEMEHTOB MIUTAHUS PACTECHUM.

YpoxNe 27,28: PacturenpHast
JMAarHOCTHKA ¥ METO/IbI HIeHTH(PUKAINN
HE/IOCTaTKa/N30BITKA JIEMEHTOB

MUTaHUS.
Tema 4. Peryasitopbl Ypok Ne 29: Tlonsitue o peryystopax I[IpakTHueckas paboTa
pOCTapaCTeHI/Iﬁ. pocTta paCTeHHﬁ. CTI/IMYJ'IHTOpLI pocTta (((DI/ITOMOHI/ITOPI/IHF u
3ammurapacrenuii. — (UTOTOPMOHBI (AyKCHHBI, OIIEHKA COCTOSHHS
O600menue, ru00epeTTHbI, IMTOKUHUHBI). pactenuii. CoBpeMeHHbIE
nojBe/ieHNe UTOTOB. Ypox Ne 30: CII0COOBI MOHHTOPHHTAY.
(64) :IHru6UTOpBI pOCTa PaCTCHUIL: Uccnenosatenbckas pabora
1. mpuposmbie (abermszosas ITpaktnueckas pabota
KHCIIOTa U HEKOTOPhIE ()eHOJBHBIC «IHCeKTapuy: IpaBwia u
BeIECTBa (MKyMapoBasi, KOpu4yHasi, YCIIOBHS Pa3BeLCHNS
CAITMIMIIOBAS KHCIIOTHI). MOJIE3HBIX HACEKOMBIX).
YpoxNe31:

2. cunteTnueckue (MOppaKTUHBIL,

perapaaHThl, 1e()OIMaHThI, IECUKAHTHI,

repOuiibl). PUTOMOHUTOPUHTU

OLICHKA COCTOSIHUS PACTCHUM.
YpoxNe32

CoBpeMeHHBIE cTOCOObI MOHUTOPHHTA.

YpokNe33,34: 3anura

pacTeHu OTBPEIUTENICH:

OCHOBBI
onomeTona.

8 kiacc. Bonnas, mecuanas 1 TouBeHHAs IMpaktuueckast pabota
Tema 5. Bognas, KYJBTYpPBI, UX IPUMEHECHUE B «KopHeBoe 1aBiacHue.
necyaHasi u BBIpAIIMBAaHUU PACTECHUM. IMpakTryeckas padbora
NOYBEHHASA [IpoBenenue BoAbI B KOpHE HcTEOIIE «IIpurorosienne
KYJbTYPbI, HX pacTeHHil. npenapara yCTbHUII
NPUMEHEeHHe B Boasblii pexxuM pacTeHuii: CTpOeHUE METOIOM CIIETIKAY.
BbIPAIIIUBAHUU YCTBUIL: (PAKTOPHI, BIUSIIONIAE HA UX HccnenoBaTeabCKue
pacTeHmid. PAcCKpBITHE U 3aKpbITUE. 3HAYCHUE pabotsl «BiusiHue
dusnosnorus MEXaHU3MApPETYJIALUU UCTIAPEHNS BJIATH | yCJIOBUI COZIEpKAHUS
pacrenui (6 1) pPacTCHHUEM. pacTeHui Ha KOJIMYECTBO

DOTOCUHTE3 — YHUKAJIBbHBIN MPOLECC YCTBHI.

pactenuii. TemHOBas ucBeToBast hazbl IpakTuyeckas paboTa
(oTocuHTE3A. «DyHKIMOHAIIbHAS
3HaueHue (POTOCHHTE3A LIS AKHUBBIX JIMArHOCTHKA PACTEHHIA 110
opranu3mMoB. PaKkTOPEIPOCTA AKTUBHOCTH

pacTeHuii: BO3AYX U a’palus. XJIOPOILTACTOBY.
[ToazemMHOE nBIXaHUEPACTEHUIN: COCTAB HccieoBaTenbekast
HOYBECHHOTO pabora «OnpenencHue
BO3]IyXa, ra3000MeH. ['az000MeH xnopodumaa A u B,

OLIEHKa




IIpyu OECTIOUBEHHOM
BbIpALMBAHUH.

(hOTOCHHTETHYECKOM
AKTUBHOCTH PacCTCHUH U
(haKTOpOB, BIMSIONIUX HA
HEEY.

[IpakTrueckas padbora
«Anspauus, COz u O;.
Jlprxanue pacTeHuii».
[IpakTuueckas pabora
«/JlpIXaHue pacTeHHN:
OIleHKa MHTCHCUBHOCTH
JbIXaHUsl PACTEHUN U
ILJIOJIOBY.
Hccnengoarenbckue
paboThl «Biusaue
croco0a BeIpaIIMBaHMS
(cocTaBa muTaTEILHOM
CMECH, CXEMbI BHECCHHS)
Ha POCT ¥ Pa3BUTHS
Pa3IMYHBIX PACTEHUI.

Tema 6.
KyabTypHble
pacTeHusl.
CoBpemeHHbIE
acNeKThI ceJleKIHN
(20 v)

Kax uenoBek cran ucnosiab30BaTh
pactenus? CBsi3b pa3BUTHUS
IUBUJIN3AIMY YEJIOBEKA U
0JIOMAIlTHUBAHUS PACTCHUM.
JomMectukarnusi.
HacnencrBeHHOCTE U
W3MEHYMBOCTH — OCHOBHBIE
CBOMCTBA )KMBBIX OPTaHU3MOB.
NsmenunBocTs. Buanl
U3MEHYUBOCTD.

['en —maTepuaIbHBIN HOCUTENb
HACJIEACTBEHHOCTH U
n3MeHYUBOCTH. HykiienHoBbIe
KHCHOTHL. Jlokanu3anusa
TEHETUYECKOT 0 MaTepuasa B
kieTke. JleneHne KiaeTok.
Permukarus JIHK. OcHoBHas

JI0rMa MOJIEKYJIIpHON OMOJIO0THH.

Tpanckpunuus. Tpancusauus.
MyTtanuu.

DddekT OyTHUIOYHOTO
TOPJIBIIIKA U TEHETHYECKOE
pasHooOpasue. Yto Takoe
reH0aHk? 3aueM COXpaHsTh
TEHETUYECKUE PECYPChI
pacternii? OCHOBHBIE CITOCOOBI

Huckyccus
«Jlomectukaryusi, Bce 1
pacTeHus U JKUBOTHBIE,
KOTOPBIE )KUBYT PAIOM C
YeJIIOBEKOM UM
0JIOMAIITHUBAIOTCS?
MO’KHO 11 CUATATH
TapakaHa 0JIOMalTHEHHBIM
YKUBOTHBIM 7).
[IpakTrueckas pabora
«MonupukanuoHHas
U3MEHYUBOCTD (JIUCTHS,
UTOJIKU C OJTHOTO
JIEpeBa)».

[IpakTuyeckas pabota
«I'eH — MHCTpYKIUS TIO
cOopke kieTku (Ha Oucepe
WJTU KOHCTPYKTOPE)».
[IpakTuueckas padora
«MyTanust Ha OyTepOpoje
(y1r0601 00BEKT U3
npeablIyiien padoTsl, Tae
W3MEHEHHE HHCTPYKIIUU
MIPUBEAET K U3MEHEHHUIO
BHEIITHETO BHUIA
00BEKTa)».




COXPAHEHHUsI TEHETUUECKUX PECYPCOB
pacteHui (ex situ u insitu).
3nauyenue padot H.W. BaBunoga.
3aKOH rOMOJIOTHYECKHX PSJIOB.
LleHTpbI NPOUCXOXKAEHUS
KyJbTypHBIX pactennid H.W.
Basunosa u I1.M. XKykosckoro.
OCHOBHBIE METO/IbI CEJIEKIIUH.
I'u6puauzanus. @opmel oTdOpa.
OCHOBHbIE HAIIPABJICHUS CEIEKIIH:
YJIy4LIEHUE YPOXKANHOCTH,
YCTOWYMBOCTU K OMOTUYECKUM U
abnoTnyeckuM (pakTopam.

Ecte nm xu3ep B mpobOupke?
buorexHnonorus KyJbTYPHBIX
pacTEHUH.

Kak uenoBek MOXeET
MOAU(DUIIMPOBATH PACTEHUS?
I'enernyeckoe peaKkTUPOBaHUE.
CoBpeMeHHbIE TTOIXOIbI

JOCTHKEHHSI TEHETHYECKOTO
pEeAaKTHUPOBAHUS PACTEHUIA.

[IpakTuyeckas pabora o
rpynmnam «OTKy/1a Ha HaIlluX
CTONax
(PYKTHI/OBOIIIN/3TTAKI.
[IpakTuueckas pabora
«BpIpamuBaeMm ropox. Kak
MPOBECTHU CKPEIMBAHUE Y
ropoxa».
HccnenoBatenbckas pabora
«BplIpanBanue pacTeHUM B
npodupke» (MOKHO
BOCIIOJTb30BAThCS
pe3ynbTaTaMu MpeabIayIIHnX
IKCIIEPUMEHTOB 10
COCTaBIICHUIO MUTATEIbHBIX
pacTBOPOB JIJIsl PACTCHUI).
[IpakTrueckas pabota
«I"eHOMHBIE HOKHUITBI
(MonenmupoBaHue pabOTHI
cuctembl CRISP-Cas)».

Tema 7.
PactuTennHnan
NPOAYKIHSA.
O000meHMe,
NoaABeIeHNE HTOTOB.
84)

HanzemHbIe 1 oa3eMHbIE

opransl pactenuit. [Tober u
BUJIOM3MEHEHHBIH moder
pactenuii. CriocoOsI

Pa3sMHOXEHHUS PaCTEHHMH.

[TonsATHE O Ka4YecTBE MPOTYKTOB
nuTaHus. [IpoGieMbl KOHKYpEeHIUN
OTEYeCTBEHHBIX MMPOIYKTOB ITUTAHUS
C UMIIOPTHBIMHU. JlorucTuka
JIOCTAaBKH U CPEJICTBA COXPAHEHMUSI
MIPOAYKTOB MUTAHUS.
Mukpo3eneHb: OJAE3HOCTh U
TEXHOJIOTUsl.

XUMUYECKUI aHanu3
MPOAYKIUH. OcHOBBI
CHEKTpO(OTOMETPUH.
[TorenunomeTpus.
Xpomarorpadus.

[IpakTuyeckas pabota
«IIpenenpHO HOMyCTUMBIE
konueHntparuu (ITJIK) u
METO/bI KOHTPOJIS
0€30MacCHOCTH PACTUTENbHBIX
NPOTyKTOBIUTAHUS.
Hccnenosatenbckas pabora
«OreHka KayecTBa
BBIPALICHHON MUKPO3EICHI»
(ytubo cBosi, MO0 U3
marasuHa). [IpakTnueckas
pabora

«MeTo/1bl OLIEHKH KayecTBa
PaCTUTEIbHONIIPOLYKLINN:
XpaHeHUe UCOXPaHHOCTh
MTUTATEIBHBIX BEIIECTB» (110
JOCTYITHOMY
000pyIOBaHUIO).
UccnenoBarensckas




pabota «Onpenenenue
ButamuHa C METOI0M
00paTHOTO TUTPOBAHMUS B
IUIO/IaX HA Pa3HOM CpPOKE
(coco6e) XpaHeHUs.




