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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma paspaboTaHa B COOTBETCTBUH C TpeOoBaHMAMHU DenepaibHOTO TOCYAAPCTBEHHOTO
00pa30BaTEeNLHOTO CTaHJApTa OCHOBHOTO O00Iero oOpa3oBaHMs, OPHEHTHpOBaHA Ha oOecreueHHe
WHIUBUAYAIbHBIX IOTpeOHOCTEH OOy4yarouuxcs W HalpaBlieHa Ha JIOCTHXKEHUE IUIAHUPYEMBIX
pe3yIbTaTOB OCBOEHUS MPOTPAaMMBI OCHOBHOTO 00mIero oOpa3oBaHUsI ¢ YU4E€TOM BbIOOpa y4acTHUKAMHU
00pazoBaTeIbHBIX OTHOIICHUH KYpCOB BHEYPOUHOH JEATEILHOCTH. DTO MO3BOJISIET 00ECIIEUNTh €IMHCTBO
oOsi3arenbHbIX TpeboBannii GI'OC BO BceM NpPOCTPAHCTBE IIKOJBHOTO OOpa3OBaHMS: HE TOJBKO Ha
YpOKE, HO U 3a €ro IpeesiaMu.

AKXTyallbHOCTh peaju3aluy JAaHHON IporpaMMbl 00YCIIOBJIE€HA CaMON OCOOEHHOCTBIO MPOEKTHO -
HCCIIEIOBATENIbCKON JESITEbHOCTU. JTa JESITENbHOCTh JIEKUT B OCHOBE IO3HABATEIBHOTO HHTEpeca
peOeHKa, sBIIETCS 3aJOrOM yYMEHHUS IIJIaHUPOBATh JIIOOBIE JEHCTBUS M BaXKHBIM YCIOBHEM YCIIEIIHOM
peanuzauuu  uae. JlroOble W3MEHEHUs COBPEMEHHOTO OOIIECTBA CBS3aHBI C TMPOCKTAMU U
UCCIIEIOBAaHUSIMU — B HayKe, TBOpYECTBe, Ou3Hece, OOIIeCTBEHHON ku3HU. [loaToMy BakKHBIM
AJIEMEHTOM pa3BUTHS JIMYHOCTH oOOydarouierocs sBisieTcs (OPMHpPOBAHHME OCHOBHBIX HAaBBIKOB
MIPOEKTHO- UCCIIEI0BATENBCKON eI TEIbHOCTH.

[Iporpammoii npegycMoTpeHo (GOPMUPOBAHNE COBPEMEHHOIO TEOPETUYECKOTO YPOBHS 3HAHU, a
TaKKe€ M TMPAKTUYECKOTO ONbITa paboThl ¢ J1a0OpaTOPHBIM OOOPYAOBAHHMEM, OBJAJCHHE NpHEMaMU
UCCIIEIOBATENIbCKOW  AEATETbHOCTH.  MeToAbl  opraHu3anuyd  oOpa3oBaTeNbHOM W HAy4YHO-
HCCIIEIOBATENIbCKON JIESITENIbHOCTU MPeAyCMaTpUBaloT (OpMUpPOBaHUE Yy 00YJAIOIIUXCSI HECTaHJaPTHOTO
TBOPUYECKOTO MBIIIJIEHUS, CBOOOAbI CAMOBBIPAKEHHS M UHIUBUAYAIBHOCTH CYXIACHUM.

Jns  momHoro  ydyera  noTpeOHOCTeH — yvamuxcs B IpOrpaMMe  HCIOJIb3YeTCs
mu(depeHINPOBaHHBIA MOIXOA, YTO CTHUMYJIUPYET Y4allerocs K YBEJIWYEHHIO IOTPEOHOCTH B
WHIVBUAYAJIbHOM, WHTCIJICKTYalbHOW M II03HABATEIBHOW [JEATCIBHOCTM M Pa3BUTHIO HAy4YHO-
HCCIIeI0OBATENbCKUX HaBBIKOB. IIporpamma craHeT BOCTpeOOBAaHHOM B MEPBYIO OYepellb LIKOJIbHUKAMMU,
KOTOpPBIE HMEIOT CTOMKHN MHTEPEC W COOTBETCTBYIOUIYI0 MOTHBALUI0 K H3Y4YCHHIO IPEIMETOB
€CTECTBEHHO-HAY4YHOI'O IIUKJI,ECTECTBEHHBIM HayKaM M TEXHOJIOTHSM.

B 1moapocTKoBOM BO3pacTe ydaliuecsl NMPOSBISIOT CBOIO 3aMHTEPECOBAHHOCTb B TOM MIIM MHOM
o0nacTy 3HAHUM, HAydYHOM HAINpPaBJIEHUM WIM NPOPECCUOHATIBHON JeATeNbHOCTH. Takum o00pa3oM
IPOUCXOIUT (POPMUPOBAHUE IO3HABATEIbHONM M IPO(ECCHOHATBHON COCTAaBIIAIOUIEH JIMYHOCTH,
IIOMOTAeT y4allleMycsl B ONpE/AEIeHUU OyIylero >KM3HEHHOIo IYTH U B IPO(ecCHOHAIbHOM BbIOOpE
nocjae OKoHuYaHMs IKoibl. [1ogoGHOrO poja 3aMHTEpECOBaHHOCTh CTUMYJIUPYET IMOCTOSIHHOE JKEIaHue
LIKOJBHUKA K TII03HAHMIO HOBOIO, PACIIMPEHUI0 U YIIyOJIEHUIO COOTBETCTBYIOLIUX 3HAaHWUM, MU
IIOJIyYEHUIO HOBBIX B TOM YHCJIE IPAKTHUYECKHX HABBIKOB, a TaKXXE MOTHBHPYET Y4Yalllerocs Ha
po(OpUEHTALHIO.

[Iporpamma HareneHa Ha NMOMOIIb peOEHKY B OCBOCHUU OCHOB OPraHM3allMM U OCYLIECTBICHMS
COOCTBEHHOM IMPOEKTHO-UCCIIEA0BATENbCKON JESITEIbHOCTH, a TaKKe B MPUOOPETEHUU HEOOXOIMMOTrO0
ompITa s paboThl HaJl MHIMBUAYAJIbHBIM HCCIEIOBAaHMEM WM HpoekToM. [Iporpamma mnomoxer
HIKOJIBHUKY B OoJiee TJIyOOKOM M3Yy4€HUH MHTEPECYIOIlel ero 00JacTu eCTeCTBEHHbIX HAayK, a Takke B
NpPUOOPETEHUN BaKHBIX COLMAIBHBIX HABBIKOB, HEOOXOIUMBIX Ul MPOAYKTHMBHOW COLMAIN3ALUM U
(bopMUpPOBaHUS I'PAXKTAHCKON MO3ULIUU:

- HaBBIKA CaMOCTOSTENBHOTO PELIEHUS AaKTYaJbHBIX HCCIIENOBATEIbCKUX WM IPAKTHYECKUX
3aJay, BKJIIOYAIOIIEro B ce0sl yMEHHE BUJECTh U aHAJIM3UPOBATh MPOOJIEMBI, HYKAAIOUIUECs B PEIICHHH,
YMEHHUE JIeTaJbHO MpopadaThiBaTh M PEaJM30BHIBATH CHOCOOBI PabOThl C HUMH, YMEHHE IUIAHUPOBAThH
COOCTBEHHYIO pabOTy M CaMOCTOSATEILHO KOHTPOJIMPOBATH CBOE MPOJIBUKEHUE K JKEITAeMOMY Pe3yJIbTary;

- HaBbIKA T€HEPUPOBAaHUSA M OGOPMIIEHHUS] COOCTBEHHBIX HjEH, 00JeueHUs UX B yJOOHYIO s
pacripocTpaneHus Gpopmy;

- HaBbIKa YBAXHUTEJIHHOTO OTHOIIEHUS K UYXXUM B3IJs1aM M HJesiM, 0(OpPMIIEHHBIM B paboTax
JPYTUX JIOJIEH, IPYTuX aBTOPOB — BIIAJIEIbIIEB MHTEIUIEKTYaJIbHOW COOCTBEHHOCTH;

- HaBblKa MYOJMYHOTO BBICTYIUIGHHS THepes OOJbIION ayauTopuel, apryMEHTUPOBAaHHS H
OTCTauBaHUs CBOEU TOYKHU 3PEHUs, OTBETOB HAa BOIIPOCHI CBEPCTHUKOB U B3POCIBIX, YOSIKICHNUS APYTUX B
CBOEH NpaBoTE, NPOABMKEHUS CBOMX HUJIEH;

- HaBBbIKa PAa0OTHI CO CIEHUAIU3UPOBAHHBIMU KOMIBIOTEPHBIMU MPOTpaMMaMH, J1adOpaTOpHBIM



O60pyHOBaHI/ICM, TCXHUYCCKNMHU YCTpOP'ICTBaMPI, OHOIMOTEYHBIMU q)OHI[aMI/I U HUHBIMH peCypCaMu, C
KOTOPBIMU MOXKET OBITH CBSI3aHA IMPOCKTHO- UCCIICAOBATCIIbCKAA ACATCIBHOCTD IKOJIbHUKA.

Kpome Toro, pabora mKOJbHUKA HAJl MPOEKTOM HJIM MCCIEIOBaHHEM OyNIeT COoCOOCTBOBATH U
Pa3BUTHIO €r0 aJIeKBaTHOM caMOOIeHKH. JlaHHas MporpaMMa pacCuuTaHa Ha paboTy CO MIKOJIbHUKAMU 6-
8 kiaccoB. Ilegarory Ba)xHee akIEHTHMpPOBaTh CBOE€ BHHMAaHUE HE CTOJIbKO Ha KauecTBE pe3ysbTara
MIPOEKTA WUJIM UCCIEI0BAaHUs, CKOJIBKO Ha TOM, YTOOBI yyalluiics Mojydaa 3HaHUS B TOM YMCJIE U Yepe3
BBINIOJIHEHUE TPAKTUYECKOIO 3aJlaHus, Jeiajl BBIBOJBI W YMO3aKJIIOYEHUS Ha OCHOBAHHUU CBOETO
UCCIIEIOBAHUS, YUYWJICSI CPAaBHUBATB €TO PE3YIbTaThl C TEOPETUUECKUM MATEPUAJIOM U UCCIIEIOBAHUSIMHU
JIPYTrUX IIKOJBHUKOB. Takum 00pa3oMm, HIKOJBHUK OCBOMT OCHOBBI IPOEKTHO-HCCIIEIOBATEILCKOM
NEeSITeIbHOCTH U IPUOOPETET HABBIK KPUTUYECKOTO OTHOLIEHUS K MaTepuay.

[Iporpamma pazbuta Ha MOJIYJIH, KOTOpPble MOTYT OBITH MCIIOJIB30BAaHbI JHOO YAaCTUYHO, JHOO
noJHOCThIO. Tak Moxmynb «OCHOBBI pacTEHHEBOJCTBAa» JJIsi HM3y4eHHss B 6 Kiacce B TEUYCHHE
omHoro roaa (34 gaca B roxm), MoAynb «buoTexHONOrHs» Ui U3y4eHHs B 7 KiIacce B TEYCHUE
omHoro roxa (34 waca B rom). Moaynb «MoJEKYJISpHbIE OCHOBBI CEICKIUM» Ui U3y4eHHs B 8
KJjacce B TeueHue 0HOro roja (34 yaca B roj).

B3aumocBs3p ¢ mporpamMmoii BocnuTaHusi. [Iporpamma Kypca BHEYpOYHOU J€ATEIBHOCTH
pa3zpaboTaHa ¢ y4yeTOM pPEKOMEHJAlMil MpUMEpPHOW MporpaMMbl BOCHUTAHMS, YUYUTHIBAET IMCUXOJOIO-
MeJarornyeckre 0COOEHHOCTH JAaHHBIX BO3PACTHBIX KaTErOpuUi. DTO MO3BOJSET HA MPAKTUKE COEIUHUTH
oOyyaronlylo ¥ BOCHHUTATEIbHYIO JESATENIbHOCTh IIe/larora, OpPHEHTHpPOBAaThb €€ HE TOJbKO Ha
MHTEJJIEKTYaJIbHOE, HO U Ha HPAaBCTBEHHOE, COIIMAIbHOE pa3BUTHE peOeHKa.

DTO NPOSBIISIETCS:

- B IpPUOPUTETE JMYHOCTHBIX PE3YIbTaTOB peaju3aluyd I[POrpaMMbl BHEYPOUHOU
NesITeNIbHOCTH, HAIIEAIINX CBOE OTPaKEHHE U KOHKPETU3alMIO B TPUMEPHON MpOorpaMMe BOCITUTAHMUS;

- B BO3MOXHOCTM KOMILJIEKTOBaHHUSl ~Pa3HOBO3PACTHBIX TPYII JJIs  OpraHU3aluu
npo(QOPUEHTALMOHHON JESATENbHOCTH IIKOJIHHUKOB, BOCIIUTATEIBHOE 3HAYCHHE KOTOPBIX OTMEYAETCS B
MIPUMEPHOI MporpaMMe BOCITUTAHMUS;

- B MHTEPAKTUBHBIX (opMax 3aHATHM Ul IIKOJHHUKOB, 00ECIIEUMBAIOUINX OOJBIIYI0 HUX
BOBJICUEHHOCTh B COBMECTHYIO C II€aroroM U JAPYTUMHU JE€TbMHU JEATEIbHOCTh M BO3MOYKHOCTh
o0pa3oBaHUs Ha €€ OCHOBE JIETCKO-B3POCIBIX OOIIHOCTEH,KIIF0UeBOE 3HAUEHNE KOTOPBIX JIJIs1 BOCIIUTAHUS
MOAYEPKUBACTCS PUMEPHOIN MPOTPAMMON BOCITUTAHHUS.

Ocob0eHHOCTH PadoOTHI YYMTEJNsl MO mporpamMme. 3agadya Y4YHWTENS COCTOMT B TOM, YTOOBI
COMPOBOXKIATH Mpolecc NMPOPecCHOHANbHON OPUEHTALMU IIKOJIbHUKA, PACKPBIBAs MOTEHIMAN KaXKIOTO
4yepe3 BOBJICUEHHE B MHOTOOOPa3HYIO NESTENbHOCTh, OPTaHU30BaHHYIO B pasHbiX (popmax. Ilpu stom
pe3ynbTaToM palbOThl y4UTeNss B MEPBYIO oOdYepedb SBISETCS JHMYHOCTHOE PAa3BUTHE YyYalllerocs.
JIMYHOCTHBIX PE3yNbTAaTOB YYUTENb MOXET NOCTUYb, YBJIEKas yYEHHMKAa COBMECTHON U MHTEPECHOW UM
000MM J1eATENbHOCTHIO, YCTaHABIMBAs BO BpeMs 3aHATHI N0OpOXKenaTeabHYI0, MOAIEP>KUBAOIIYIO
aTMocdepy, HachIIIas 3aHATHS LIEGHHOCTHBIM COAEPKAHHEM.

[IpumepHas cxema MpoBEACHUS 3aHATUH 110 POTPAMME:

1. OObsicHEHHUE TCOPCTUYCCKOTO MaTCpUalia 1o TeMe.

2 . IloaroroBka K OKCIICPUMCHTAJIIbHOMY  3aHSTUIO, o 6CY)KI[CHI/IG 00BEKTOB JJIA
MPaKTUICCKOT'O 3aHATHL.

3. HpOBeI[eHI/Ie IMPAKTHYICCKOI'0 3aHATHUA — OCHOBHAA 3aJlada OCBOCHHUEC MCETOHOJIOTH U
AAaHHOTO 3KCIICPpUMCHTA.

4. IIo OKOHYaHHH IMPEIJIOKUTD JACTAM, KOTOPBIC 3aUHTCPCCOBAIINCH JaHHbIM

HKCIIEPUMEHTOM, Pa3BUTh €ro B HCCIENOBATEIbCKHM NpoekT. s sToro HeoOXoaumo oOCYIHUTh
00BEKTHI, KOTOpPBIE YUEHUK OYAET UCCIe0BaTh, COCTABUTh IJIaH HKCIIEPUMEHTA.

5. IToMOub y4eHHKY IPOAHATIU3UPOBATH PE3YIIbTATHI SKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl MPOEKTHO-MCCIEN0BATENBCKON JEATENIBHOCTH IIKOJIBHUKOB MOYHO B
mporecce 3aluThl MU CBOMX pabOT B paMKax MIKOJbHOW HAy4HO- NPaKTHUECKOW KOH(DEpEeHIHH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJILHOCTH

Monaysis «OcHOBBI pacTeHHeBOACTBa» 6 kiaacce (34 yaca)

1. Bseoenue 6 pacmenuesoocmeo (1 uac)

Urto-Takoe pacTEHUEBOJICTBO: OCHOBHBIE (aKTOphl BbIpalivBaHus pacTeHuil. Mctopust pa3BuTHs
arpoxumudeckux 3HaHui (pabotet M.B. Jlomonocosa, 0. Jlubuxa, byccenro, B.B. Jloky4yaeBa, K.A.
Tumupsizena, I1.A. Kocteruesa, [I.H. [IpssauinnukoBa u np.). Ilpakrnueckas padora «bouka JInbuxay.

2. Azpomexnuueckuii sxcnepumenm (3 uaca)

[IpaBuna nMocTaHOBKHM arpo3kcriepuMeHTOB. [locTaHOBKA SKCIIEPUMEHTOB € pacTeHUsIMU. BbiOop
TEMbl, COCTaBJICHHE TUIIOTE3bl, LEIM U 3aJa4 OHKCHEPUMEHTa [0 BbIPALIMBAHUIO pACTEHUM B
KOHTpoJupyeMoi cpene. KoHTpoin, NOBTOpHOCTH, NpOBeAeHHE 5KcrnepuMeHTa. llnanupoBanue
skcniepuMenTa. OneHka pe3yabTaToBakcnepuMenTa. MccnenoBarenbckas pabora «PakTopbl, BIUSIONINE
Ha MpopacTaHue ceMsiH (POCT MPOPOCTKOB)».

OcBoeHME TEXHOJOTMH KPYIJIOTOJUYHOTO BBIpAIIMBAHMS CajJlaTOB M MHKpPO3EJIEHH B
KOHTPOJMPYEMBIX HCKYCCTBEHHBIX yciaoBUsiX. COOp yCTaHOBKM Ui BbIpAlllUBaHUS pAcTeHUH B
KOHTPOJUPYEMBIX YCIOBHUSIX.

3. Ponb xumuueckux snemenmos ¢ numanuu pacmenuii (10 uacoe)

Bopna. PactBop. BbeITskka. AHMOHBI, KaTHOHBI, 3JIEKTPONPOBOJHOCTL M pH pactBopa. Poib
XUMUYECKUX JJIEMEHTOB B TUTAaHWU pacTeHuid. [lomydeHne mNHUTATENbHBIX BEIIECTB PACTCHHSIMHU.
[IpakTtueckas pabora «CxeMbl MUTATENBHBIX PAacTBOPOB. Pacuer 103 ymoOpeHHil asi MUTATEIbHBIX
PacTBOPOBY.

YnoOpenus: opraHudecKkue, MHHEpaIbHbIE, MUKPOOHOJOTHYECKHE. THMBl MUTAHUS DPACTCHHI.
Bo3gymuoe u muHepanbHOE (KOpHEBOE) MHTaHWE pacTeHWd. TpaHCIOPT TUTATEIBHBIX BEIIECTB
pacTeHUN: BOCXOIAIMNA W HUCXOIANUN TOK. Baxkneimme xkamuitHple, (ochOpHbIE M  a30THBIC
ynoOpeHusi, ux cBoicTtBa. [IpocTeie u cioxuble ynoOpenus. IIpakrtmueckas paborta «IIpaBuia
cMemuBanus ynoopenuit» Ilpaktuueckas pabora «lluTtaHue pacTeHW: TEXHOJOTHSI TPUTOTOBJICHUS
MUTATEJIbHBIX PACTBOPOB JUISl Pa3HbIX KYJIBTYpPY.

Poct 1 pa3BuTHe pacTeHHMii: 3Tanbl OHTOTEHE3a, (haKTOPHI, BIUSIONIME HA POCT PACTEHUMN: CBET,
ryCcTOTa MOCaA0K, nuTanue, cyocrpar. [Ipaktuueckas pabora

«MOHUTOPUHT MUHEPATBHOTO MUTAHUS PACTCHUID.

OcoOCHHOCTH MHUTAHHUS PACTCHHH a30TOM. A30T M €ro 3Ha4eHHE B JKHU3HHM pacTeHuid. Dopmbl
a30Ta U UX MPEBPALIECHUE B IOYBE.

Uctounuku docdopa aisa pacrenus. 3Hauenue gochopcoaepxaiinx coelMHeHuiB kietke. Poib
MaKpO3pPruuecKux coequHeHui Gochopa B IHEPreTUYeCKOM 0OMEHE.

Bnusnue kanus Ha (u3MyUeckue CBOMCTBAa MPOTOIUIA3Mbl, Ha (DEPMEHTHI YIJIEBOJOPOJIHOTO
oOMeHa, cuHTe3 OenkoB u Ap. Ponb kamus B moanepkKaHUM MOHHOTO OajlaHCa B TKaHIX, B IMpoleccax
CaMOPETYJISIIHH.

PerynsropHas u cTpykTypooOpazoBaTeibHas poJib KalbliMsl. Y4acTHe B 00pa30BaHUU KJIETOUHOM
CTCHKH, TOJ/IEP>KaHUU CTPYKTYPhl MEMOpPAH U PETYJISAIUS UX IPOHUIIAEMOCTH.

3HaueHnWe MarHusi B MeTaboiu3Me pacTeHuid. Marnuii B cocTaBe XJI0po¢uiia, CXOJICTBO
xJ10po(usIa ¥ reMorao0rHa KaK CBUIETENFCTBO €IUHCTBA OPIaHUYECKOTO MHpA.

Cepa u ero OCHOBHbIE COEIMHEHMS, UX POJb B CTPYKTYPHOW OpraHu3aluu KJIETKH, y4acTHE B
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX.

MuxkposnemenTsl. [lpeacrtaBieHus O podM MHUKPOIIEMEHTOB B MeTabONIM3ME pPacTEHH.
Oco0OeHHOCTH TOCTYIUICHHS] MHUKpPOXJIEMEHTOB B pacTeHHs. CHHEPrM3M U aHTaroHW3M DIIEMEHTOB
MUTAaHUS PACTEHUM.

PactutenbHas auarHocTMKa W METOIbl HMACHTU(UKANMHU HEAOCTAaTKa/W30bITKA SJIEMEHTOB
nutanus. [Ipaktudeckas pabora «PactutenbHast TMAaTHOCTHKAY.

UccnenoBarensckas padota «O1eHKa COCTOSIHUS KOMHATHBIX PACTeHUM, PACTEHUN Ha MIKOJIBHOMN
TEPPUTOPHH, YCTaHOBKa PUYHH MAaTOJIOTMYECKUX COCTOSIHUI (mpu



HAJIUYUN)».
Hccnenosatenbckas pabora  «OmeHka  BIWSHUS  Pa3lMYHBIX  DJIEMEHTOB  Ha
COCTOSIHME pacTeHUM (COCTABICHUE PA3IMYHBIX TOJAKOPMOK)».

4. Pezynamopwl pocma pacmenuii. 3auguma pacmenuii (2 uaca)

[lonsTe o perymsaropax pocra pacreHud. CTUMYIATOpPbI pocTa — (PUTOrOPMOHBI (QyKCHHBI,
ru00epesUIMHbI, TUTOKUHUHBI). HrubuTopsl pocra pactenuid: 1. mpupoansie (abcru3oBas KHCIOTa U
HEKOTOpbIe (PEHOJIbHBIC BEIIECTBA (MKyMapoBasi, KOPUYHAs, CAJMIMIOBAs K-ThI), 2. CHHTETHYECKHE
(MopdakTuHBI, peTapaaHThbl, Ae()OJMAHTHI, NECUKAHTHI, TepOUIHbl). DUTOMOHUTOPHHI M OIEHKA
coctosiHus pacteHuil. CoBpeMeHHble criocoObl MOHUTOpUHra. [IpakTuyeckas pabora «PUTOMOHUTOPUHT
U OLIEHKa COCTOSIHUSA pacTeHuil. COBpeMEHHbIE CLIOCOObI MOHUTOPUHTAY.

Wccnenosatenbckas padora «BnusiHMe rerepoaykcuHa Ha mpopacTaHue (POoCT Ha pPasHbIX
CTa/lUsAX, B PA3HbIX YCIOBUAX) PA3IIUYHBIX PACTCHUII.
3amura pacTeHMi OT BpeauTeneil: ocHoBbl Omomeronaa. IIpaktuueckas pabota
«WHCcekTapuu: npaBuia U yCIOBHsI pa3BEICHUS MOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanan u no4eeHnas Kyjibniypbl, UX nPUMEHEHUE 6 GbIPAUUCAHUL PACH eHUIL.
QDuszuonocusa pacmenuit (4 uaca)

Bonnas, mecuanass ¥ TIOUBEHHas KyJAbTYpbl, WX TPUMEHEHHE B BBIpAIIMBAaHUU PACTEHUH.
[IpoBenenue BosbI B KOpHE U cTebne pactennid. [IpakTudeckas padota

«KopHeBoe naBiieHUEY.

Bonnbiii pexum pacTeHU: CTpO€HHE YCTBHHI: (DAKTOpBI, BIMSAIOIMIMNE HA HMX PACKpBITUE H
3aKpbITHE. 3HAUEHUE MEXaHHW3Ma PEryJsluu HclapeHus Biaru pacteHueM. [Ipaktudeckas pabota
«IIpuroToBienue npenapara yCTbUI METOJOM CIIETIKA.

UccnenoBatenbckue paboThl: «BnusHue YCIOBUH cONep)KaHUS pAacTEHWH HA KOJIHMYECTBO
YCTBUI).

®doTOCHHTE3 — YHHMKAJIBHBIM mporiecc pacTteHuid. TemHOBas m cBeToBas (a3bl GOTOCHHTE3A.
3HaueHue GOTOCHHTE3A JUISl AKHUBBIX OpraHu3MoB. [IpakTtudeckas pabora

«DyHKIMOHAIbHAS JUAarHOCTUKA PACTEHMI MO aKTHBHOCTH XJIOpOIUIacToB» MccienoBarenbekas
pabora «Omnpenenenue xnopodpumia A u b, oneHka (QOTOCHHTETHYECKOW AKTUBHOCTH PACTEHUU U
(akTOpPOB, BIMSIONIUX HA HEE.

@akTopel pocCTa pacTeHU: BO3AyX U adpauusa. [loa3zeMHOe [bIXaHWE pacTEHUU: COCTaB
MIOYBEHHOTO BO3/yXa, ra3oo0meH. ['a3000meH npu OecriouBeHHOM BhIpanuBanuu. [IpakTudeckas pabora
«Aospanusa, CO2 u O2. Jlpixanue pacteHuit». [Ipaktudeckas pabora «/[pIxaHWe pacTeHHil: OICHKa
WHTEHCUBHOCTH JbIXaHUS PACTEHUNU IJI0JI0BY.

UccnenoBatenbckue paboThl: «BiusHue crnocoba BbIpalMBaHus (COCTaBa MUTATENIBHON cMecH,
CXEMbI BHECEHHSI) HA POCT U Pa3BUTHS PA3TUUYHBIX PACTEHUI.

6. KyabrypHble pactenusi. CoBpeMeHHbIe acnieKThI cestekiuu (10 yacos)

Kak denoBex cran uCHoiap30BaTh pacTeHHs? CBsA3b DPA3BUTUS LUMBHIM3ALUU 4YEJIOBEKA U
olloMalllHUBaHUA pacTeHud. Jlomectukanusa. Jluckyccus «JloMecTukanus, Bce JM pPacTeHUs U
JKUBOTHBIE, KOTOPBIE )KMBYT PAIOM C YEJIOBEKOM MM OJOMAalIHUBAOTCA? MOXHO JIM CUMTATh TapakaHa
OJIOMAIIIHEHHBIM XUBOTHBIM ?»

HacnencTtBeHHOCTh M H3MEHUMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB. MI3MEHUYHMBOCTD.
Bunpl n3menunBoctsb. [Ipaktnueckas pabora «MoanpukanoHHash U3MEHUYMBOCTb (JIMCThs, MTOJKU C
OJIHOTO JIEpeBa)».

I'en — MarepHalbHBI HOCHTEIb HACIEACTBEHHOCTH M W3MEHYMBOCTU. HyKI€MHOBBIE KUCIIOTHI.
Jlokanu3anusi reHeTuueckoro marepuana B kierke. Jlenenue knerok. Permkxanus JIHK. OcnHoBHas
norma MoJekynsapHoi Ouonoruu. Tpanckpunuus. Tpancmsaus. Myramun. [lpaktudeckas pabota «I'en —
MHCTPYKLHUS MO cOOpKe KJIEeTKU (Ha Oucepe uiu KOHCTpyKTope)». [Ipaktuueckas pabota «Myranus Ha
OyrepOpone (000 00BEKT W3 MpeAplAylield paloThl, T/A€ HM3MEHEHHE HWHCTPYKIIMH TpPHUBENET K
M3MEHEHHIO BHEIIHETO BU/Ia 00BEKTA)».

D¢ ekt OyTBUIOUHOTO TOpPJIBIIIKA M I'eHeTH4YecKkoe pasHooOpazue. UTo Takoe reHbank? 3auem
COXpaHATh T'eHeTHUYECKHE pecypchl pacTeHuil? OCHOBHBIE CLIOCOOBI COXpaHEHHs TEHETHYECKHX PECypCOB
pactenwuii (€X Situ u in situ).

3nayenue pabor H.M. BaBunoBa. 3akoH TOMOJIOTHYECKHUX PAIOB. [eHTpHI



IIPOUCXOXKACHUA KyIbTypHbIX pacreHnid H.M. Basunosa u I1.M. XKykoBckoro.

[Ipaktuyeckas pabora mo rpymmam «OTKyna Ha HalIMX CTONAax (PpyKThI/OBOIIM/37aKn». OCHOBHBIE
MeToabl cenekiuu. [ ubpuamzanus. @opmer 0t6opa. OCHOBHBIC

HANpaBJICHUS CEJICKLIUU: YIYUIICHUE YPOXKAMHOCTH, YCTOWYMBOCTH K OMOTHYECKHM HAOMOTUYECKUM

¢daxTopam. IIpaktuueckas padota «BeipamuBaem ropox. Kak mposectu

CKpEILMBAHUE Yy TOPOXa».

Ecte mu xusHp B mnpoOupke? buorexHosorus KylbTypHbIX pacTteHui. lccinemoBarenbckas
pabota «BrIpamBanue pacTeHHld B MPOOUpPKE» (MOXKHO BOCIIOJIB30BAThCS PE3YIbTaTaMH MPEIbITYIIHX
AKCHEPUMEHTOB [0 COCTABJIEHUIO MMUTATEJIbHBIX PACTBOPOB JUIsl PACTEHUM).

Kak wdgemoBex Moxker MomuuImpoBath pacteHus? ['eHeTHueckoe  penakTUpOBaHHE.
CoBpeMeHHbIE TMOAXOABl M AOCTIKEHHS] T€HETHYECKOTO pelaKkTUpoBaHMs pacTeHuid. [Ipaktuueckas
pabota «I'eHOMHBIE HOXHHUIIBI (MOIeHpoBanue padboThl cuctembl CRISP-Cas).

7. Pacmumensnasn npodykuyus. (4 uaca)

Hanzemuble u moasemuble opranbl pacteHuil. [loGer M BUIOM3MEHEHHBIM MOOEr pacTeHui.
CriocoObl pa3MHOKEHUS paCTEHU.

[TonsTue 0  KayecTBe IPOJIYKTOB MATAHUS. [Tpobnembr KOHKYPEHITUHT
OTEYECTBEHHBIX MPOJAYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA TOCTaBKH U CPEICTBA

COXpaHEHHs NpOoAyKToB mnurTaHusa. llpaktuyeckas pabora «llpenenbHo jmomycTUMBIE
koHueHTpauuu (ITJIK) u metoas! KOHTpoJI 6€301MaCHOCTH PACTUTEIbHBIX MPOAYKTOB TUTAHUS.

Muxkpo3seneHb: MoJie3HOCTh U TexHosorus. MccnenoBarensckas padora «OleHKa KadecTBa
BBIpAIlEHHOW MUKpO3eneHn» (0o cBosl, MO0 U3 Mara3uHa).

Xumudeckudt  aHanu3  mpoaykiuu.  OcHOBBI  crekTpodoromerpun.  [loTeHImomeTpus.
Xpomatorpadus. Ilpaktuueckas pabota «MeTOombl OIEHKH KadecTBa PACTUTEIBHON MPOAYKIIHH:
XpaHEHHE U COXPAHHOCTh MUTATENbHBIX BEUIECTBY (TI0 JOCTYITHOMY 000PY/AI0BAHHUIO).

UccnenoBatenbckas pabora «Ompenenenne ButamuHa C METOJOM OOpaTHOTO TUTPOBAHHS B
IJI0/1aX Ha pa3HOM CpoKe (Croco0e) XpaHSHUs.



Monyab «buorexnonorus» 7 kiacc (34 yaca)

1. Buomexnonozus (2 uaca)

[TonsiTe OMOTEXHOJOTHU. 3aueM YeJOBEKY OMOTEXHOJOTMH, B YeM HX MPEUMYLIECTBO MEpes
XUMUYECKUM CHHTE30M. OCHOBHBIE OMOOOBEKTHl OMOTEXHOJIOTHUU: MPOMBIIUICHHBIE MHKPOOPTaHU3MBI,
KJIETKH M TKaHU PAaCTCHUH, )KUBOTHBIX M YelloBeKa, OnokaTanu3atopsl. [IpakTudeckas padora «IIpumeps
MPUMEHEHHs OHOJIOTUYECKUX 0OBEKTOB B TBOCH KHU3HIY.

Ceippe Ui OMOCHHTE32 M OLEHKAa €ro OHOJOrmYecKo IIeHHOCTH. OCHOBHBIE HMCTOYHUKH
yriaepona, a3ota, ¢ocdopa, MHKpodIeMeHTOB. VccienoBaHHe HOBBIX HCTOYHHKOB CBIPhS (BKITIOYAs
BOIIPOCBHI €0 IpPEIBApUTENBbHON 00pabOTKH), pa3pabOTKa HOBBIX MUTATENbHBIX CpEl, B TOM 4YHCIE
BKJTIOYAIOIIUX OHOCTHMYISTOPBI W JPYrH€ SJIEMEHTHl YIPaBICHHS H ONTHUMHU3AIUH IPOLECCOB
OornocuHTe3a. MeTO bl ONITUMH3AIMUITUTATEIBHBIX CPEI.

2. Muxkpoéuonozus (6 uacoe)

[TonoxeHne MpoKapuoTOB B CUCTEME opraHudeckoro mupa. CTpoeHue OakTepuaIbHOW KIETKH.
Knaccudukanus Oaxrepuit. Mopdonorust Oaxrepuii. IIpocTbie M CIOXKHBIE METOIBI OKpPAIIWBAHHS
Oaxtepuii. @uznonorusi 6akTepuil: MUTaHUE, JbIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C JIOMEHOM
Apxeu (3KCTpeMOPIIBHOCTh, 0COOCHHOCTH CTPOCHHUS KIeTkH). JlabopaTopHas pabota
«DukcupoBaHHble mpemapaThl  Oaktepuil.  OmnpeneneHue  GOpMBI  MNPEUIOKEHHBIX  KYIBTYp
MHKPOOPTaHU3MOB, MCIOJIB3Ysl MPOCTON METOJ Okpacku» JlaGoparopHas pabora «OmpeneneHue TUIa
KJIETOYHOM CTEHKH METOJIOM OKpaluBaHus 1o ['pamy» (IIpu HATUYUK PEAKTHUBOB).

MonouHokucnoe u cnuptoBoe Opokenue. DoToTpodHblE W XeMOTpodHBIE OaKTEPHH.
Kunernueckoe omucanue mpolecca pocTa MHKPOOPraHM3MOB. OKCHOHEHIHUAIbHAas MOJEIb pOCTa.
Kunernka rubenu wmukpoopranuzMoB. JlaGopatopHas pabora «[IpuroroBiienne NpPHKU3HEHHBIX
[pernapaToB MOJIOYHOKHCIIBIX OaKTepUii».

[Tatorennpie OakTepun. UymMHas majodka M 4epHas CMEpPTh, OOTYIU3M, CTOJOHSK, TYOCpKYyJe3.
Hcropust 60pr0ObI ¢ OakTepuanbHbIiMU HHGeKusIMu. JlaboparopHas pabota

«IToceB cmbiBa ¢ pyk Ha yamiku [lerpu». JlabopaTopHas paborta «BbiaeneHne YucTo KyabTyphl
OakTepuii. Meton pa3BeneHuil. Meton ucromaroniero mrpuxa». Jlaboparopuas pabdora
«Mopdororuueckasi XapaKTepUCTHKA BbIACIEHHON YUCTON KyJIbTYphl: XapaKTepUCTHUKa KOJOHUH, (hopMa
OaKTepHil, TUIM KICTOYHOU CTCHKN.

BoiiHa 0€CKOHEUHOCTH: aHTUOMOTHUKHU MPOTHB OakTepuil. MexaHU3Mbl JIEHCTBHIA aHTHOUOTHKOB.
MesxkierouHass KOMMyHUKalusi 6aktepuid. YyBcTBO KBOpyMma. JlabopaTtopHas padora «CpaBHeHHE pocTa
MUKpPOOPIraHU3MOB Ha yamike 6e3 u ¢ no6aBieHus aHTuOMoTukoB» Mccnenoparensckas padora «llouck
MHUKPOOPIraHU3MOB 00J1a/Ial0IUX aHTATOHUCTUYECKOM aKTUBHOCTBION.

[Ipumenenne Oakrtepuii yenoBekoM. Kunerndeckoe omnucaHue OHOCHHTE3a MPOAYKTOB
MUKpOOpranusmMamu. bakrtepuu, KoTopsle MOTYT pasiarath Iuiactuk. MccrnegoBarenbckas paboTa
«Bblenenrne MOJIOYHOKHUCIBIX OaKTEPHid, UCCIIEIOBAHNE NXaKTUBHOCTH.

Mukpoopranu3mMbel B arpoOMOTeXHOJNOTHH. VICKycCTBEHHbIE —accolMaliyd  PacTeHUd ¢
MuKpoopranusmamu. ccrnenoBatenbckas paboTa «BeieneHue 0akTepuii MONIe3HbIX Al paCTCHUI.

3. Dykapuomuueckue opzanusmbl 6 Ouomexmonozuu (naecnesvie zpudvl, OpoONCHCU,
6ooopocau) (6 uacos)

[InecHeBble rpuOBI MPOTYHEHTHI OMOJIOIMUECKH aKTUBHBIX BELIECTB.

OOmiast XxapakTepuUCTHKa JApOXOKeH caxapoMuleroB. VcTopusi HMCHONB30BaHUS JApOACKEH B
TPaIULMOHHON OHMOTeXHOJIOTHH. TEeXHOIOrUH BUHOAEIHS U XJIeOOoNeueH s, ClIellaTu3upOBAHHbIE Pachl
nposxokei. Metabonusm apoxokelt. Peakiust ciuproBoro Opokenus. JlaGoparopnas pabota «Iloxcuer
KJIETOK JApoxoked B kamepe ['opsieBa». JlaGoparopHas pabota «OOHapykeHHe MPOAYKTOB CHHPTOBOTO
OpO’KeHMs: STUIIOBOTO CIIUPTA U YIJIEKHCIOro ra3ay. IlomydeHne BTOPUYHBIX METa0OJIUTOB B JPOKIKAX.
JIpOsxKH Kak MpOayLlleHThl OnoToruB. [lomydeHne neneBbix OEKOB B IPOXIKaX.

OcoOeHHOCTH BEreTaTMBHOTO U MOJIOBOTO PAa3MHOXKEHHS Y IPOXIKeH, 3HaUCHUE U3YYeHUS MUTO3a
U LUTOKMHE3a JUI1 ONTHUMM3ALMH IPOLECCOB KyJIbTHUBHUPOBAHUS IPOAIKEBBIX IITAMMOB, ITOHUMAHMS
NPUYMH TATOT€HHOCTH JpPOXOKed M TpuOOB, MOMCKAa MHIIEHEH (GYHTHUIUAOB M Pa3pabOTKH HOBBIX
JIeKapCTBEHHBIX MpemnaparoB. JJabopaTopHas padoTa «HabmroneHne pa3MHOKEHHS APOACKEBBIX KIETOK.
[Ipaktuyeckas pabota «llomydeHue TBOpora M Kedupa Ha OCHOBE MOJIOYHOKHUCIBIX OakTepuii».
[IpakTtuyeckas padota «OCHOBHBIE BHJIBI KBAaCa U UX XapPaKTEPUCTUKA»

«lpo’kKM ¥ MOJIOYHOKHCIBIE OakTepuu, TMpUMEHSEMble s TPOU3BOACTBA  KBacay.



[Ipaktuyeckas paboTa «CpaBHUTENBHBIM aHAIM3 PA3BUTHS JAPOAOKEH B a’pOOHBIX M aHA’POOHBIX
ycnoBusix». [Ipaktudeckas pabora «MeToapl OIEHKA  CBOWCTB  XJICOOTICKAPHBIX  JAPONIKEH.
OcoOeHHOCTH TPUMEHEHHUsI MPECCOBAHHBIX, CYIICHBIX M MHCTAaHTHBIX Ipoxokeiy. McciaemoBarenbekas
pabota «BrusHue GU3NKO-XUMHUECKUX (PaKTOPOB HA KAYECTBO OMOTEXHOJOTHUECKON MPOAYKIMH (KBaC,
kedup, cwIp, xJ1e0 U 1Ip.)».

Bonopociu — mepcnekTuBHBI  OOBEKT A1 HPOM3BOJACTBA O€llka U YIJIEBOJOB.
buorexHonornueckue MeTOJbl OYMCTKM TBEPHBIX, XUAKHUX OTXOJOB M TIa3000pa3HbIX OTXOJIOB
npou3BoaAcTB. CtouHble BOJbI. CXeMbl OYMCTKH. BHODUIBTPHI, adpPOTEHKH, METAaHTCHKH, OKCHUTCHKH.
AKTHUBHBIN W ¥ BXOJSIIME B HETO MUKPOOPraHu3Mbl. Mcnoib30BaHUE BOJIOPOCIIEH B OYMCTKE CTOYHBIX
BoJ. Mccnenosarensckas padoTa

«Bnusinue pusnko-xummuydeckux pakropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennas ungopmayus (4 waca)

HacnenctBeHHOCTh M U3MEHUMBOCTh — OCHOBHbBIE CBOMCTBA UBBIX OPraHU3MOB. MI3MEHUYHMBOCTD.
Bunsr usmenunBocth. [lpaktrueckas pabora «MoauduxanmonHas U3MEHYUBOCTh (JUCThS, UTOJIKH C
OJTHOTO JIEPEBA)».

I'en — mMarepualibHBI HOCUTEb HACIEACTBEHHOCTH M M3MEHYMBOCTH. HyKi€MHOBBIE KHCIIOTHI.
Jlokanmm3anus reHeTnuyeckoro marepuana B kietke. Jlenenwe knerok. Permmkanus JIHK. OcnHoBhas
norMa MosekyisipHoit Ouosoruu. Tpanckpunuus. Tpancnsauus. Myrauuu. [lpaktuueckas pabora «I'en —
MHCTPYKIUS 1O cOOpKe KIETKH (Ha Oucepe uimm KoHCTpykTope)». [Ipaktudeckas pabora «Myrtamust Ha
OyrepOpone (000 OOBEKT W3 Mpeaspiaymeld paboThl, TAe W3MEHEHHWE HHCTPYKIIMA TPHUBEACT K
W3MEHEHHUIO BHEITHETO BUA O0BEKTA)».

5. Bupyconozusa. (3 uaca)

[TosmoxeHnne BHpPYCOB B CHUCTEME oOpranmdyeckoro mupa. CTpykTypa M XUMHYECKHA COCTaB
BupycoB. Knaccudukanus BupycoB. Penponykius Bupycos. I[IpocMoTp nokyMeHTaiabHOro (GuibMa O
BHUpYCax.

Bupycsr - Bo30ynutenu uHbeKImoHHbBIX 00e3Hel. OHKoBHpYCH. bakTeprodaru: crpoeHue,
cBOMcTBa, mnpuMmeHeHue. Ilpaktuyeckas paborta. «Merton pasBeneHui» IIpaktuueckas pabora.
«TurpoBanue 6axkTepruodaropy.

buonoruueckue Meto 16l 60pHOBI C BUpYCaMHU.

6. I'ennas unycenepus u 6uomexnonozuu. (4 waca)
OcHoBHI TeHHOU HMHXKeHepuu. Bektopa. Crnenmdudeckue pepmentsl Oakrepuit. [IpakTudeckas
paboTa «HI0OHYKIIEa3bl PECTPUKINH (paboTa ¢ HyKJICOTHIHBIMHUIIOCIEIOBATEILHOCTSIMUA Ha Oymare).
buoTtexHnonoruu npoaykiuu 6€IKOB B OaKTepHAIbHBIX KyJIbTypax. JocTikeHus: reHHou
WHXEHEepUU U OMOTEXHOJIOTHUH.
CRISPR/Cas — cuctema amanTHBHOTO HWMMYHUTETa OakTepuii © apxei.
[Mpaktrueckas pabora «I'exnbie HOXHUIBI - CRISPR/Cas (MozaenupoBanue Ha Oymare)» 'MO.
Mertoas! nonyuenust 'MO. Urpa-auckyccus «Beiurpaii rpanT Ha co3/1aHuE
I'MOw.

{. Buomexnonozuu 6 scusomnosoocmee (4 uaca)

JloMecTHKalus OCHOBHBIE JOMAIIHUE JKMBOTHBIC, COBPEMEHHBIE OSKCIHEPUMEHTax 110
JOMECTHKAllUM >KMBOTHBIX (IMCHIA, HOpPKA W Jp. — OSKCHEPUMEHTHl HAy4YHOH INIKOJBI aKaJeMHKa
bensea). Jluckyccust «/lomectukanus, Bce M PACTEHUS U KUBOTHBIE, KOTOpBIE JKUBYT PSAOM C
YeJIOBEKOM MM OJIOMAITHUBAIOTCA? MOXHO JIM CUUTATh TapakaHa 0JIOMAITHEHHBIM )KMBOTHBIM ?».

CoBpeMeHHbIE METO/Ibl B )KMBOTHOBOJICTBE: TPAHCIUIAHTALIUS SMOPHUOHOB, XHUMEPHbIE )KUBOTHBIE,
kjIoHupoBanue. [Ipaktuyeckas pabora «MeToauka KIOHUPOBaHU (MOJIeIMpOBaHUe Ha Oymare).

OcHoBHBIE 00JIE3HU KHUBOTHBIX M POJIb MATOT€HHBIX MUKPOOPraHU3MOB U Napa3uToOB B Pa3BUTHU
3a00JIeBaHMI JOMAIIHUX >KMBOTHBIX M OCHOBHBIX Mepax OopbObl € HHMMH; pOJIb TOJIE3HBIX
MUKPOCUMOHMOHTOB B OpraHu3Me KHMBOTHBIX. llojoxurenbHoe u 1oOOOYHOE (OTpHUIATEIBHOE)
BO3/ICHCTBUU aHTUOMOTHKOB HAa OPraHU3M B XOJIE JICUEHHS >KUBOTHBIX; LIENHM U 337a4d BETEPUHAPUHU.
buotexnonorus kopMoBbIX mpenaparoB. IIpaktuyeckas pabora «CocTaBiieHHE palloHa IMUTaHUS
KHUBOTHOTO, pacyeT pacxoJ0B Ha cojaepkaHue». HMccnenoBarenbckas paboTta «OleHka KadecTBa



MOJIOYHOMIIPO LYKIIUW.

8. Buomexnonozuu ¢ pacmenuesoocmee (5 uacos)

OcHoBHBIe MeTOABl cenekiuu. [ 'mOpuamsanus. Popmbl oTO60pa. OCHOBHBIE HAampaBJICHUS
CEJIEKLIMU: YIyULIEHUE YpPOXKAlHOCTH, YCTOWYMBOCTH K OMOTHYECKMM MU aOMOTUYECKUM (PAKTOpaM.
[IpakTnueckas pabora «Bblpamubaem ropox. Kak npoBecTu cKpeliuBaHue y ropoxay.

OcHOBHbBIE TOAXOJbl CEJNEKUMU U OMOTEXHOJOTMH KYyJIbTYpHBIX pacTeHui, ['nOpunmzanus,

OoTJaleHHas THOpHUIM3alMs, HUCKYCCTBEHHBI OTOOp, TeTepo3uc, TpaHchopMalus, MYyTareHes,

reHeTnyeckoe peaakrupoBanue). Mcrtopus cenekuuu B Poccunm u mupe, UCTOpUS pa3BUTHUS

BAKHEUIINX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBex moxer MoauduuupoBath pacteHusa? ['eHHas uHkeHepus pacteHuil: Uro Takoe
reHeTUYecKass MHXeHepusi pacTteHuil. TpaHcreHHble pacTeHus. Metoasl mnoaydenus. OOpa3zoBaHue
omyxoJie y pactenuil. ArpoOaktepuanvHas TpaHcopmanusa: Ti-mmasmuael. [ensr  T-JJHK.
MouekynsapHO-TEeHETUUECKHE  MEXaHHW3Mbl  TpaHchopmanuu.  ['eHeTMdyeckoe  pelakTHpOBaHUE.
CoBpemMeHHbIE TOJAXOAbl M JIOCTHXKEHHUS TE€HETHYECKOro peAakThupoBaHUs pacteHuil. [IpakTuueckas
pabota «I"eHOMHbIE HOKHUIIBI (MoenupoBanue pabotsl cucteMbl CRISP-Cas).

Ecte mu xu3Hp B mpoOupke? bBHOTEXHOIOTHS KYIbTYpHBIX PACTCHHM.

Uccnenosatenbckas pabota «BbIpamuBanue pacTeHHil B MpoOupke (MOKHO BOCHOJIb30BaThCS
pe3yiabTaTaM NPECABIAYHINX OKCICPUMCHTOB II0 COCTABJICHHUIO MMUTATCIbHBIX pacTBOpPOB JIIsL
pacTeHui )».



Monysib «MoJieKyasipHbIe OCHOBBI celeKIum» 8 kiace (34 yaca)

1. Monexynapnas 6uonozus. (10 uacos)

OcHOBHBIE BEXU Pa3BUTHUS MOJIEKYIISIPHON OHMOJIOTHH.

Hyxnennosble kucnotel. OcHOBHBIE IPUHLIMIIBI cTpoeHusl. [IpakTudeckas pabora

«Boigenenue JIHK u3 6Gananay. [Ipaktudeckas padota «Moaens JJHK-opurammy. [Ipaktnyeckas
pabora «Omnpenenenue kadectsa npernapatoB JJHK ¢ momompto criekrpodotomerpuny (TpU HATAIHH
o0opymoBaHuUs).

MatpuuHble cUHTE3bl. Pemukanus — OCHOBa KJIETOYHOIO JeieHus. [IpuHLIMIBI perumkanuu.
[IpakTuyeckas pabota «PermkaruBHas MammHa (Mrpa-geMoHcTpanus)y. [Ipaktuaeckas padora «I1L[P
(Moxens amruHuKanus Ha Oymare)y.

Myrtanuu. Yto BeI3bIBacT u3meHenus B crpoennn [JHK. IIpunnuner penapanuu. Tpanckpunmus.
[IpaxTnueckas padota «Cuina mpoMoTOpay.

I'enernueckuii koa. [IpakTuueckast padbora «Pemenue 3a1ad Ha reHeTHUYECKU Koa» TpaHcasauus.
[IpaxTnueckas padota «DoaaUHT OEITKOB.

Opranuzanus reHoma BUpPYycOB IIpoTMBOBUpYCHBIE CpEACTBA, MEXaHU3Mbl HUX JIEHCTBUS.

Opranuzanusa reHoma Oaktepuil AHTHOakTepHaibHble NpenapaTsl. MccnenoBarenbckas padorta
«PacmpocTpaHeHne aHTUOMOTHUKOPE3UCTEHTHBIX OakTepuit» OpraHusanus reHoMa sykapuoT ['eHomHoe
penaktupoBanue. [Ipakruueckas padota

«Pabota B COBpEMECHHBIX TIeHETHYECKMX Oa3ax maHHbIX. I[IpoBemenue In silico anammsa
ITOCJIEI0BATEILHOCTEN TEHOBY.

2. Monexynapusie ocnoewi zenemuxu (10 uacos)

[Ipeamer renetuxu. KpaTkast ucTopusi pa3BUTHSI IPEJACTABJICHHS O HACIEACTBEHHOCTH.

OT reHa k mpu3HaKy: Kak packpacuTh koTa. Yto Ttakoe mpusHak? IlyTh OT rena mo mpu3Haka.
Myrtanuu. Amienu. ['eTepo3uroTsl 1 roMO3UrOTh. JJOMHMHAHTHBIE U pelleCCUBHbBIE ajlienu. PoneBas urpa
«Annemm». UccnenoBaTenbckuid MpoeKT MyTtareHHbIe (PaKTOpBHI.

I'enbl cTposiT opranu3Mm. BxirodeHue W BbIKIOueHHE OoJbiIoro Habopa reHoB. Kak kieTku
MMOHUMAIOT, Kakue T'eHbl JOJDKHBI pabotath. PoneBas urpa «Cyapba kieTku». I'eHbl-nepexitoyaTeny.
[IpakTuueckoe 3ajanue «AJITOPUTMBI JUISI KIIETOK.

JuckpeTHOE HacienoBaHUE MPU3HAKOB. 3aKOHBI MEHAENs: OJMH T'eH - OJuWH mnpu3Hak. Cxema
CKpelllMBaHUs. 3aKOH €IMHOO0Opa3usi ruOpuI0B IMepBoro nokosieHus. Ilpakruueckoe 3amganue
«EnuHooOpaszue mepBOro MOKOJEHHs». 3aKOH pacllelyIeHHs MpU3Haka BO BTOPOM IMOKOJICHHUH.
[IpakTueckoe 3ananue «Paciierienrne BO BTOPOMIIOKOJIEHUM». VccnenoBarenbCKuil MPOeKT «3aKOHBI
I'. Menpens B 3KCIEPUMEHTE.

3akoHbl MeH/eNs: HECKOJIbKO TE€HOB - HECKOJIbKO NpHU3HAKOB. JIMrHOpHIIHOE CKpeLIMBaHUE.

HezaBucumoe  pacxoxaeHue XPOMOCOM. [TpakTrueckoe 3aaHue

«Pemerka [lenneray. CuerieHHOe HaclleJOBaHUE.

BsaumopneiictBue reHoB. AjuienbHOoe W HeaiuienbHoe. [IpakThueckoe 3aHsTHE

«B3aumoelicTBUA T€HOB (MOJENMpPOBAaHME CHHTE3a M TPAHCIOpPTAa MIUTMEHTa B KIETKY)»
Omnpenenenue mona. [lomoBeie xpomocombl. Camibl U camMKd. BrnusHue ¢akTopoB OKpyKaromiei
cpenpl.  XpPOMOCOMHOE oTpe/ieNieHue nosa. [lonoBele  XPOMOCOMBI.
[IpakTrueckoe 3a/laHue «HacnenoBanue, cremnyieHHOe C  TOJIOMM.
[TpoGnemanonoTHUTEIHLHOM X-XPOMOCOMBI Y KEHIIUH. TPeXIIBETHBIE KOIIKH.

3. Monexynapusie ocnoswt cenexyuu (14 uacoe)

['ensl B monymAnusax: Beaukoe paBHoBecue. Ilomymanusa. YacToTel BCTpeyaeMOCTH NPU3HAKA U
annens. YpaBHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3amanue «YacToThl ajiesneil, T€HOTUIIOB U
dbenotunoBy. MccnenoBarenbCkuil MPOEKT «AHATU3 TEHETUYECKONW CTPYKTYpPHI MOMYISIINK (HAa OCHOBE
3akoHa Xapnau-Baitabepra)y.

[Tomymsituy MEHSIOTCS: YUCICHHOCTh, MUTPAIlHs U BIOOD cympyra. DakTopbl, KOTOPHIE BHIBOIST
MOMYJSIIIUIO U3 paBHOBecust Xapau-BaitnOepra. UumcnenHocts momynsiiuu. PoneBas urpa «3ddekr
ocHoBarens». PoneBas wurpa «Oddekr OyrbumouHoro ropuibimkay. pehd renoB. Myramum.
Hecnyuaiinoe ckpemusanue. M3ossmus.

[Tomynsiyt MEHSIIOTCSI: €CTEeCTBEHHBIM 0TOOp. MexaHu3M JeMCcTBHUS €CTECTBEHHOTO OTOOpa.
JBxymuii or6op. Poneas urpa «EctecTBeHHBIH 0TOOPY.

MonudukanrnonHass W3MEHYUBOCTh.  CTaTHCTUYECKHE OCOOCHHOCTH — MOJU(UKAIMOHHON



n3MeHYnBOCTU. MccnenoBarenbekue padboTsl «MoaudpukanoHHas U3MEHUMBOCTh PACTEHUH B Mpeenax
BAILEr0 MECTA KUTEIIbCTBAY.

HacnenoBanue  konuuecTBeHHBIX Ipu3HakoB. KonmuectBenHele npusHaku. CpeznoBas
M3MEHYMBOCTh Tpu3Haka. Koaddunuent nacnemyemoctn mpusHaka. OtBer Ha oTOOp. Ilomck reHos
KOJIMYECTBEHHBIX TNpu3HakoB. OnHoHyKieoTuaHble BapuaHThl TeHOB. JHK-uun. [losHorenHomusIit
aHaJIN3 aCCOLUALUM.

«Omb1» Hax reHomoM. I[loctreHomuast 3pa. OOpatHas reHeTnka. «OMUKCHBIE) UCCIIEJOBaHUS.
[IpoTeom, merabosom. [IpakTuueckoe 3aianue «ATpOHOMBD».

JlomecTuKalMs U LIEHTPbl T'€HETHYECKOro pasHooOpasus. Iloucku pacreHuil c

«XOpOILIMMM» TpU3HAKAMM ISl 4desroBeka. LleHTpbl reHermyeckoro paszHooOpasus. Huxomnai
NBanosuu Bapmios. Cenekius. KomOnHanwonnas u ruOpuaHas ceneknus. ['ereposuc. [Ipaktudeckoe
3amanue «I'omosornueckue psibl HACJIECACTBEHHON N3MEHYMBOCTH.

CoxpaHUThb M W3y4UTh TE€HbI, YTOOBl MeHATh Oyaymiee. Kak mnpaBWiIbHO XpaHWUTHh T'€HBI.
Konnexkuuu renernyeckux pecypcoB pacteHuid. [IpakTukym u/minuccieioBaTeNbCKuil mpoekT «MeTo bl
KyJIbTUBUPOBaHUs IN VILr0 Ui COXpaHEHUS TEHETHYECKHX PECYpCOB pPACTEHHH W sl YCKOPEHHOM
CEJICKLINW.

I'eneTndeckue neHTpH! B HalleW crpaHe. ['1e 3aHMMAarOTCA T€HETMKOM M N€HOMMKOM I HYXKI
CEJIBCKOTO XO35HCTBA.



IJIAHUPYEMBIE PE3YJBTATBI OCBOEHHS KYPCA BHEYPOUYUHOH
JAEATEJIBHOCTH

3aHsATUS B paMKax MpOTpaMMbl HampaBjieHbl Ha OOECHEYeHHE JIOCTHMKEHUS IIKOJbHUKAMU
CJIEYIOIINX JTIHYHOCTHBIX, METAMPEAMETHBIX U IPEMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE pPe3y/IbTaThI:

B cghepe epasccoanckoeco  6ocnumanus:  TOTOBHOCTH K  KOHCTPYKTMBHOM COBMECTHOM
JESITEILHOCTH MPU BBITIOJIHEHUH MCCIIEIOBAHUM M TPOEKTOB, CTPEMJICHHME K B3aUMOIIOHUMAHHUIO H
B3aMMOTIOMOIIIH.

B cghepe nampuomuueckozo éocnumanus: OTHOIIEHUE K OMOJIOTUH KaK K BaXKHOW COCTABIISIONICH
KYJIBTYpPBI, TOPIOCTH 32 BKJIQJ POCCUHUCKHX M COBETCKUX YUECHBIX B Pa3BUTHE MHPOBOM OMOJIOTHYCCKOU
HayKH.

B cgepe oyxoeno-upascmeennozo éocnumanusi; TOTOBHOCTh OLIEHUBATH MOBEACHNUE U MOCTYIKHU C
MO3UIIMM HPABCTBEHHBIX HOPM M HOPM OKOJIOTHYECKON KyJbTYpbhl, TOHUMaHHE 3HAYUMOCTH
HPaBCTBEHHOTO aCTEKTa JAEATEIHLHOCTH YEJI0BEKa B MEUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoco 6ocnumanus: TOHUMaHUE pojd Ouosoruu B (POPMHUPOBAHUU
ACTETUYECKOU KYJIbTYPhl TUYHOCTH.

B cghepe usuueckoco eocnumanus, gopmuposanusi Kynibmypol 300p06bs U IMOYUOHATLHOSO
O1a20n0y4uUsA; OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 37I0POBbIO M YCTaHOBKA Ha 37J0POBbIN 00pa3 *U3HU
(3mopoBoe mMUTaHUE, COOIOICHNE TUTHEHUYECKUX TTPaBUIl M HOPM, COATAaHCUPOBAHHBIA PEKUM 3aHITHI
W OT/BIXa, peryisipHas ¢u3ndeckas aKTHBHOCTH); OCO3HAHWE TOCIEACTBUM W HEMPUITHE BPEIHBIX
MpUBBIUEK (YIOTpeOJIeHnEe alKoroJjsi, HAPKOTUKOB, KypeHHe) U UHBIX GopM Bpena Juisl (pU3UYECKOro u
TICUXUYECKOTO 3JI0POBBS; COOJIIOJICHWE TMpaBWJ OE€30MAaCHOCTH, B TOM 4YHCJIE HaBBIKA O€30MMacHOTO
MOBEJICHUsI B MPUPOJHON cpere; chopMUPOBAaHHOCTh HABBIKA PEQIICKCHH, YIPABICHHE COOCTBEHHBIM
SMOIIMOHAIBHBIM COCTOSTHUEM.

B cgpepe mpyoosozo eocnumanus: akTUBHOE y4acTHe B PEIICHUH MPAKTUUYECKHUX 3a]a4 (B paMKax
CeMbH, UIKOJIbI, TOpOJa, Kpas) OHUOJOTMYECKOM U DSKOJOTHYECKOM HaAIpaBIEHHOCTH, HHTEpPEC K
MPAKTUYECKOMY MU3Y4CHHIO TPOdECcCuii, CBI3aHHBIX C OMOJIOTHEH.

B cgepe sxonocuueckoco 6ocnumanus: opueHTalus Ha IpUMEHEHHE OMOJIOrMYeCKUX 3HaHUN TpH
pelIeHn: 3a1ady B 00JIaCTH OKpYKalolled Cpelbl; OCO3HAHHE SKOJOTMYECKHUX MpobieM M myTeill ux
pELICHUS; TOTOBHOCTD K YYaCTHIO B IPAKTUUYECKOM NEATEIbHOCTH 3KOJOTHUE€CKON HapaBIE€HHOCTH.

B cgepe nonumanus yennocmu HayyHo2o no3HanusA: OPUEHTALUS HA COBPEMEHHYIO CHUCTEMY
Hay4YHBIX TMPEACTaBICHUNH 00 OCHOBHBIX OMOJIOTHUECKHUX 3aKOHOMEPHOCTSAX, B3aHMOCBS3SIX YEJIOBEKa C
MPUPOJHON U COLMATIBLHOU CpEeNoi;

MMOHMMAaHHE POJIN OMOJIOTHYECKOW HAayKd B (DOPMUPOBAHMM HAYYHOTO MHUPOBO33PEHUS; Pa3BUTHE
HAay4yHOUM I10003HATENBHOCTH, MHTEpeca K OWOJIOTMYECKON HayKe, HaBBIKOB HCCIIEOBATEIbCKOMN
JeSITeIbHOCTH.

B cghepe aoanmayuu x usmensarowumMcs ycro8uam coyuanrbHol U NPpUpoOHoti cpedsl: aJleKBaTHAS
OIICHKA M3MEHSIOUIUXCS YCIOBUMN; MPUHATHE pelleHus (MHAUBUAYabHOE, B TPYIIE) B U3MEHSIOMIMXCS
YCIOBUSX HA OCHOBAaHHMU aHalHM3a OMOJOTMYECKON HH(pOpMAIUK; IJIAHUPOBAHUE neicTBuit B
HOBOM CHTyaIlMy Ha OCHOBaHHMH 3HAHUN OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHbIe pe3yJibTAThI:

B cghepe osnaodenus ynusepcanohvimu yueOHbiMU NO3HABAMENbHOIMU OCUCMBUIMU:

bazoBbI€ JIOTUYECKHE IEVICTBHUS:

] BBISIBIISITh M XapaKTEpU30BaTh CYLIECTBEHHbIE MpPHU3HAKKM OHOJOTHUYECKUX OOBEKTOB
(sBCHMIA);
] yCTaHABIUBATh CYIIECTBEHHBIN TMpU3HAK KiIacCU(PUKAUK OHOIOTHUECKUX OOBEKTOB

(s1BJIEHUH, POIIECCOB), OCHOBAHHUS 7151 0000IIEHNS U CPaBHEHMsI, KpUTEPUH IPOBOIMMOI0O aHAJIN3a,

° C yu€TOM NpPEUIOKEHHONM OMOJIOTHYECKOM 3aaydl BBIABIATH 3aKOHOMEPHOCTH U
MPOTHBOPEUHUS] B paccMaTpUBAeMbIX (PakTax M HaOMIOJNEHUSX; MpeularaTb KPUTEPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

o BBISBIIAITH JePUUUTHI MH(POpMAIMY, TaHHBIX, HEOOXOJUMBIX JJISl pEIIEHUs MOCTaBICHHOMN
3a/1auy;

° BBIABJIATE NPUYUHHO-CJICACTBCHHLIC CBA3U IIPpU U3YYCHHUU OMOJIOTUYECKUX SBICHUU H
IponeccoB; ACJIaTb BBIBOABI C HUCHOJB30BAHUCM ACAYKTHBHBIX W HWHIAYKTUBHBIX YM03aI(JIIO‘I€HHI>'I,



YMO3aKJTFOUYCHUH 0 aHAJIOTUH, ((OPMYIUPOBATH TUIIOTE3bI O B3AUMOCBSI3SIX;

° CaMOCTOSITEJIbHO ~ BBIOMpaTh Croco® pemieHuss ydeOHOW  OHOJOTMYEcKOW — 3a1auu
(cpaBHMBaTh HECKOJBKO BAapHAHTOB peEIICHHs, BbIOMpaTh HauOojee MOAXOAAMUN ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB).

ba3zoBble ucciie1I0BaTeNbCKUE NCHCTBHUS:

L4 HCII0JIb30BAaTh BOIIPOCHI KaK I/ICCJIGI[OBaTeJII)CKI/Iﬁ HHCTPYMCHT IIO3HAHUA

° (bopMyTHpOBaTh BOMPOCHL, (UKCHUPYIOIIUE pa3pblB MEXAY PEaJbHBIM M KEIaTeIbHBIM
COCTOSIHUEM CHUTYaIlH, 00BEKTa, U CAMOCTOSTENIFHO YCTAHABIIUBATH HCKOMOE M JAHHOE,

o (dbopMUpPOBaTh TUTIOTE3Y 00 UICTUHHOCTH COOCTBEHHBIX CY)KJICHH,apTyMEHTHPOBATH CBOIO
ITO3ULINIO, MHEHUE;

° IPOBOJMUTh II0 CAMOCTOSITENIBHO COCTAaBJICHHOMY IUIaHY HaOIO/IeHHE, HECIOXKHBIN
OMONIOTHYECKNH  HKCIIEPUMEHT, HEeOOJIbIIOE HCCIEeIOBAHHE TI0 YCTAHOBICHHIO OCOOEHHOCTEH
O6uosoruueckoro oobvekTa (mpoiecca) U3ydeHus,

L4 HpI/ILII/IHHO-CJ'Ie)ICTBeHHI)IX CBﬂSGﬁ n SaBHCHMOCTeﬁ 6I/IOJ'IOFI/I'~I€CKI/IX O6T)€KTOB Me)K}Iy
coboii;

o OIICHMBAaTh HA NPUMEHUMOCTh U JOCTOBEPHOCTh HH(GOpPMAIUIO, IMOJYYEHHYIO B XOJ€
HaOJIOICHUS U DKCIIEPUMEHTA;

° CaMOCTOSITeITFHO (POPMYITUPOBATH 000OIIEHUS M BBIBOJIBI 10 PE3y/IbTaTaM IPOBEIEHHOTO
Ha6J'IIO,HeHI/I5I, BKCHepI/IMeHTa, BJIAACTH I/IHCTPYMGHTaMI/I OLICHKHN HOCTOBepHOCTI/I HOJ'Iy‘—IeHHI)IX BBIBOJOB U
00001IeHNI];

o MIPOTrHO3UPOBATh BO3MOXKHOE JaJIbHEMWIee pa3BUTHE OMOJIOTMYECKHUX MPOLECCOB M HX
MOCJICJICTBUSL B aHAJOTHUYHBIX MM CXOJHBIX CHTYaIlMsSIX, a TAaKKe BBIABUTATh MPEINOJOKEHUS 00 HX
Pa3BUTHH B HOBBIX YCJIIOBHSIX U KOHTEKCTaX.

PaboTa ¢ uHpopMaLIHEH:

° MPUMEHSTh Pa3JIMYHbIE METOJbl, MHCTPYMEHTHI M 3alpoChl TpPH IOHWCKE H OTOOpE
OMoJorudeckod HMH(POPMAIMM WM JAHHBIX W3 HMCTOYHHKOB C YYETOM TIPEUIONKCHHOH YUeOHOM
OMOJIOrMYECKOM 3aa4H;

° BBIOMpATh, aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETHPOBATH OHMOJIOTHYCCKYIO
MH(OPMALIHMIO Pa3IMYHBIX BUJIOB U (DOPM IPE/ICTABICHHUS,

° HAXOJUTh CXOJHBIC apryMEHTHI (IIOJTBEPIKIAIOIINE WM OIPOBEPrafoIlue OJAHY U Ty Ke
UJICI0, BEPCHIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHKAX;

° CaMOCTOSITCIIBHO BBIOMpaTh ONTUMAJIbHYIO (opMy TmpejacTaBicHUs WHGOPMALUU U
WUTIOCTPUPOBATh pEIlaeMble 33Jaud HECIIOKHBIMM CXEMaMH, JuarpaMMaMH, WHOW Tpadukoil W HX
KOMOMHALMSAMU;

° OIICHUBATh HAJEKHOCTh OMOJOTHYECKOH HH(POPMALMHM IO KPUTEPHUSAM, MPEAI0KECHHBIM
yYUTEIeM WK CHOPMYITHPOBAHHBIM CAMOCTOSITEIIBHO;

° 3alIOMHHATH U CUCTEMATU3UPOBATh OMOJIOTUYECKYIO HH(DOPMAIIHIO.

B cghepe osnadenus ynugepcanbHoimu yyeOHbIMU KOMMYHUKAMUBHBIMU OCUCTNEUIMU

OOwenue:

° BOCIIPUHUMATH U (POPMYIUPOBATH CYKJEHHS, BRIPAXKATh SMOIMH B MPOIIECCE BHITIOTHEHUS
MPAKTUYECKUX U TaOOPaTOPHBIX padoT;

° BBIpaXKaTh ce0s1 (CBOIO TOUKY 3pEHUS1) B YCTHBIX U MUCHhbMEHHBIX TEKCTaX;

° pacrmo3HaBaTh HeBepOallbHbIE CpEACTBAa OOIIEHHs, MOHUMAaTh 3HAUYEHUE COLMATBHBIX

3HAKOB, 3HaTh M PAclO3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CUTYyallUH U CMSAT4aTh KOH(IMKTBI, BECTH
IIEPETOBOPHI;

° MOHMMAaTh HaMEpPEHHs! APYTUX, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B
KOPpEKTHOH (opme (hopMyIHpOBaTh CBOU BO3PAKEHUS;

° B XO0JA€ JaOuajiora Y/ WITH AUCKYCCUU 3a/laBaTb BOIIPOCHI II0 CYIICCTBY 060y)KI[aCMOI71
OMOJIOTUYECKON TEeMBI M BBICKA3bIBATH HUJCH, HALCIICHHBIC Ha PCHICHUC OMOJIOTHYECKOM 3agadyu H
MOAACPIKAaHUC 0J1arokenaTeaIbHOCTH O6I_I_ICHI/I}I;

° COIIOCTABIIATH CBOU CYXKACHHMS C CYKICHUAMM [JPYIMX Y4YaCTHHUKOB JIMAjora,
OoOHapyXHUBaTh Pa3IUYMsI U CXOJICTBO MO3UIINH;



° NyONMYHO  TPEJACTaBIATh  PE3yAbTaThl  BBIMOJHEHHOTO  OHOJOTHYECKOTO  OIBITa
(’KCniepuMeHTa, UCCIIeI0BAHMUS, IPOEKTA);

o CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4ETOM 3agad Mpe3eHTAUuu u
OCO6CHHOCTeﬁ ay,Z[I/ITOpI/II/I U B COOTBCTCTBUU C HHUM COCTABJIATH YCTHBIG U IIMCBMCHHBIC TCKCTBI C
HCIIOJIb30BAHUEM I/IHJIIOCTpaTI/IBHBIX MaTepI/IaJIOB.

CoBMecTHad IeITENILHOCTD (COTPYIHUYECTBO):

° [IOHMMAaTh ¥ UCIOJIb30BaTh MPEUMYILECTBA KOMAaH/IHON UM MHAUBUAYAJIbHON pabOThl MpU
pelIeHUH KOHKPETHON OuoJjiorndeckoil mpoOsemMbl, OOOCHOBBIBaTb HEOOXOJUMOCTb IPUMEHEHUS
IpyNIoBBIX (opM B3aMMOICHCTBHS IPU PEUICHUN TIOCTABICHHON y4eOHOW 3a1auu;

] NPUHAMATh 1IeJIb COBMECTHOW JESTEIBHOCTH, KOJUIEKTUBHO CTPOUTH ACUCTBHUS MO €€
JTOCTHXKEHHUIO: PAcCIpelessiTh POJH, JO0TOBAPHBATBHCA, OOCYKIATh IPOLECC MU PE3yabTaT COBMECTHOMN
paboTh;

L4 YMETH O606HIaTB MHCHUs HECKOJIBKHX J'II-OI[GfI, MMPOSABJIATE TOTOBHOCTH PYKOBOJUTD,
BBIIIOJIHATD MOPYYCHUS, TIOAUUHATHCA,

° IUTAHUPOBATh OPIaHU3AILMI0 COBMECTHOM pPabOThI, ONPENEISATh CBOKO pPOJIb (C y4ETOM
MPEANOYTEHUH U BO3MOXKHOCTEH BCEX YYAaCTHUKOB B3aUMOJICHCTBUS), pacHpelessaTh 3aJaud MEXIy
YJleHaMU KOMaHJbl, y4acTBOBaTh B IPYNINOBBIX (opmax paboThl (0OCyXIeHHs, OOMEH MHEHUSIMH,
MO3TOBbIE IITYPMbI U UHBIE);

L BBIIIOJIHATH CBOXO YacCThb pa6OTI)I, JOCTHUTaTh KAYCCTBCHHOI'O pE3yJibTaTa II0 CBOCMY
HAITpaBJICHHUIO U KOOPANHUPOBATH CBOU )IGIZCTBI/IS[ C IpYruMHU YiICHaMU KOMaHBI,

o OIICHMBATh KAa4e€CTBO CBOEr0 BKJIaJa B OOIIMI MPOJIYKT MO KPUTEPHUSIM, CAMOCTOSITENHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMM B3aUMOJICHCTBUS; CpaBHHMBATh PE3yJbTaThl C MCXOJHOM 3ajayeil u
BKJIaJ] KaXJIOTO 4Jji€Ha KOMaHIbl B JIOCTH)KEHHE PpEe3yJbTaTOB, paslenirTh cepy OTBETCTBEHHOCTH M
MPOSIBIATH TOTOBHOCTH K MTPEAOCTABICHUIO OTYETA MTepe] TPYIIION;

] OBJIAZICTh ~ CHUCTEMOW  yHUBEPCAIBHBIX KOMMYHHKATHBHBIX  JCWCTBUH,  KOTOpas
obecrieurBaeT c()OPMHUPOBAHHOCTH COITUATLHBIX HABBIKOB ¥ SMOIIMOHATIBLHOTO HHTEIIICKTA IIKOJIBHUKOB.
B cghepe 081a0eHUs. VHUBEPCAIbHLIMU VUeOHbIMU
pezyIsImueHbIMU oeticmeusimu:
CamoopraHu3anms:
] BBISBJIATH TPOOJIEMBI Ul PEIICHUS B XKHU3HCHHBIX M YYCOHBIX CHUTYAIHSIX, HCIOJIB3YSI

OMOJIOrHYECKHUE 3HaHUA,

] OpUEHTHPOBAThCA B PA3IMYHBIX MOAXO0JaX MPUHATHS peleHUuN (MHIUBUAYAIbHOE,
MPUHSATHE PELICHUs B TPYIIE, MIPUHATUE PELICHUH IPYIIIOii);

L4 CaMOCTOSATCIIbHO COCTABJIATH AJITOPHUTM PCHICHHA 3ada4dHr (I/IJ'II/I €ro ‘IaCTB), BbI6I/Ip8.TB
croco0 PCIICHUA yqe6H0171 OHOJIOTUYECKOM 3aJadyu C y‘IéTOM HMCIOIIUXCA PpECypCOB U COOCTBEHHBIX
BOSMO)KHOCTCﬁ, APTYMCHTHUPOBATH MPCAJIaracMbIC BApHUAHTBI peIHeHI/Iﬁ;

L4 COCTaBJIAATh IIJIaH ﬂeﬁCTBHﬁ (HJ'IaH peajiu3anuu HaAMCUYCHHOI'O aJIropuTrMa pCI_HeHI/Iﬂ),
KOPPCKTUPOBATH HpCI[J'IODKCHHHﬁ aJIropuT™Mm € y‘IéTOM MOJIYYCHUST HOBBIX OMOJIOTUYECKUX 3HAHHH 00
Hn3ydacMoOM OHOJOTHYECKOM O6L€KT€;

° ACIaTh BLI60p )51 6paTL OTBCTCTBCHHOCTD 3a PCILICHUC.

CaMOKOHTpOJb (pediiekcus):

° BJIaJCTh criocobamu CaMOKOHTpPOJIA, CAMOMOTHUBAIUU U pe(i)J'IeKCI/II/I;
L4 AaBaThb aJICKBATHYIO OICHKY CUTYAalllU U IpEAjlaraTs IJIaH eé N3MCHCHMUA,
° YUYUTBIBATb KOHTCKCT U MNPCABUACTH TPYAHOCTHU, KOTOPBLIC MOTYT BO3HUKHYTH IIPpU

peIICHUN y‘-IC6HOfI OHOJIOrHYECKOM 3aa4uy, aJalnTUPOBaTh PCHICHUC K MCHAIOIINMCS 06CTO}ITCJIBCTB8.M;

° O0OBACHATH OPpHUYUHBI JOCTUKCHUA (HCI[OCTI/I)KGHI/ISI) PE3YJIbTAaTOB ACATCIBHOCTU, HABATb
OLCHKY HpI/IO6peTéHHOMy OIBITY, YMCTb HAXOAUTb NO3UTUBHOC B npomomez[meﬁ CUTYyaluu;

° BHOCHUTb KOPPCKTUBBI B ACATCIILBHOCTH Ha OCHOBC HOBBIX 06CTO§ITCJ’IBCTB, N3MCHHUBIINXCSA
chyauHﬁ, YCTaHOBJICHHBIX OI_I_II/IGOK, BO3HUKIIHNX pr,ZlHOCTeﬁ;

° OLCHUBATL COOTBCTCTBUC PC3YyJibTaTa LICIIN U YCIIOBUAM.



SMOHHOHaHBHBIfI HHTCIJICKT!

L] paSHI/I‘-IaTB, Ha3bIBATh U ynpaBHSITL CO6CTB€HHLIMI/I SMOILIUAMHU U SMOLIUAMHAU
JPYTHX;
BBIABJIATH U aHaHI/ISI/IpOBaTb HpI/I‘-II/IHBI 3MOL[I/H>'I;

CTaBUTH ce0sl HA MECTO JIPYrOro YeJIOBEKa, TOHUMATh MOTHUBBI i HAMEPECHHSIIPYTOT0;
peryaupoBaTh ClIOCOO BHIPAKEHUST IMOIIHIA.

OCO3HAHHO OTHOCUTBCS K APYrOMY YEJIOBEKY, €T0 MHEHUIO;
IIPU3HABaTh CBOE IIPAaBO Ha OIIMOKY U TaKOE e MPaBo JPYroro;

[ ]

[ ]

[

° [Ipunsartue cebs u npyrux;

[

[

o OTKPBITOCTh ce0e U IPYTUM;
[ J

OCO3HaBATh HEBO3MOYKHOCTh KOHTPOJINPOBATh BCE BOKPYT;

° OBJIQJIETh CHUCTEMOM YHUBEPCAJIBHBIX Y4YE€OHBIX PpETYISTHUBHBIX JEHCTBUM, KOTOpas
obecnieunBaeT (pOpMHpPOBAHHE CMBICIOBBIX YCTAaHOBOK JINYHOCTU (BHYTPEHHSS MO3ULUS JMYHOCTH), U
YKU3HEHHBIX HaBBIKOB JIMYHOCTH (yIpaBJIeHUs cOO0M, CaMOIUCIIUIIMHBI, YCTONYUBOIO MOBEICHNU).

IIpenmeTHble pe3yJbTaTbhl OCBOEHHS IporpamMMmbl B mo3HaBarenbHON (MHTEIEKTYaIbHOM)
chepe:

- MPHUOOpPETEHNE OTBITA UCIIOJIB30BAHUS METO/I0B OMOJIOTMYECKON HAYKH C LENbI0 N3YUYEeHHUS
OMOJIOTMYECKUX OOBEKTOB, SBJIEHUN U IMPOLIECCOB: HAOIOJEHHE, ONMUCaHHe, MPOBEACHUE HECIOXKHBIX
OMOJIOTMYECKUX OTBITOB M 3KCIIEPUMEHTOB, B TOM YHCJI€ C UCIOJIb30BaHUEM aHAJIOTOBBIX U HU(POBBIX
OMOJIOTMYECKUX TPHUOOPOB U UHCTPYMEHTOB;

- (dhopmMupoBaHNE YMEHHUS UHTETPUPOBATH OMOJOTHUECKUE 3HAHUS CO 3HAHUSAMU U3 JIPYTHUX
y4eOHBIX IpeaMeTOB ((DHU3HMKH, XUMHH, Teorpaduu, UCTOPUH, OOIIECTBO3HAHUS H T. 1I.);

- dbopmMupoBaHHEe YMEHUW pemaTh Y4YeOHBIC 3aJauyd  OHMOJIOTMYECKOTO  COJEpKaHWS,
BBISIBJIATh TIPHYUHHO-CIICIICTBEHHBIE CBS3M, MPOBOJUTh KAaYeCTBEHHBIC W KOJIMYCCTBEHHBIC PACUCTHI,
JieTIaTh BBIBOJIBI HA OCHOBAHUU TIOJTYYEHHBIX PE3yIbTATOB;

- dhopmMupoBaHNEe YMEHHUS TIJIAHUPOBATh y4eOHOE WCCIIEIOBAHHUE WIIM MPOEKTHYIO padoTy ¢
YYETOM TIOCTAaBJICHHOW meiu: (GopMyIHpoBaTh MpoOieMy, TUIIOTE3y U CTAaBUTh 3allaud HCCICIOBAHUS,
BBIOMPATH aJICKBATHO MMOCTABJICHHOM IIEITM METO/IbI, JIeaTh BHIBOJIBI II0 PE3YJIbTaTaM UCCIICIOBAHUS WIN
MIPOEKTHOM JICATEIILHOCTH;

—(opMupoBaHue UWHTEpeca K yryOJIeHUIO OWOJOTHYECKUX 3HaHMKM (TpeanpoduibHas
MOJTOTOBKA W Mpo(deccrHoHallbHAs OPUEHTAIWs) U BBIOOPY OMOJOTMH Kak MPOQHILHOIO MpeaMeTa Ha
CTYIICHU CPEIHETr0 MOJHOTO 00pa3oBaHUs sl Oyaymied mpopeccHOHaIbHON AEATEIBHOCTH, B 001aCTH
OMOJIOTUY, MEIUIIMHBI, YKOJIOTHHU,IICUXOJIOT K, BETCPUHAPHUH, CEIIbCKOTO XO3SIHCTBA;

— BIIaJICHUE HaBbIKaMH paboOThl ¢ HH(OpMalMel eCTeCTBEHHO-HAYYHOTO COJEp KaHMUs,
MpeJICTaBJICHHONW B pa3HOW (opMe (B BUAE TEKCTa, TaOIMUYHBIX JAAHHBIX, CXeM, I'padUKOB, AUArPaMM,
Moenel, n300pakeHui ), KpUTHYECKOTO aHaIM3a HH(OpPMAILIMK U OLIEHKU €€ IOCTOBEPHOCTH;

— YMEHUE MHTErpupoBaTh OHOJOIMYECKHE 3HAHUS CO 3HAHUAMM JpPYrHMX y4eOHBIX
IIPEIMETOB; MHTEpEC K YIIIyOJCHHIO OMOJIOTMYECKUX 3HAHUH M BBIOOPY OMOJIOTHMM KaK MPO(UIBHOTO
IpeaMeTa Ha ypOBHE cpeHero oouiero ooOpasoBanus s Oynyuieil npodeccnoHaabHOM AeATEIbHOCTH B
oOmactd  OHMOJNIOTHH, MEAWIUHBI, JKOJOTMH, BETEPUHAPHU, CEJIBCKOTO  XO34KCTBA, MHIIEBON
IIPOMBIIIJIEHHOCTH,  I[ICUXOJOIMHM, MCKYCcCTBa, CIOpPTa - MMETb 4YETKHE IPEJCTABICHUA O
MaTepUATUCTUYECKON CYIIIHOCTH I'€HOMOB >KMBBIX OPraHU3MOB U PEryJIsLMIO UX paboThI;

- 3HAaHHUC OCHOBHBIX q)aKTOpOB OKPY)KaIOH_[eﬁ Cpeabl, BJIMAKOIMHUX Ha pa3BUTHC U
CYIICCTBOBAHHUC )KUBBIX OPTaHN3MOB, aJanTaiui K Q)aKTopaM OKp}I)KaI-OH_Ieﬁ Cpeabl;

- 3HaAaHHUC OCHOBHBIX IIOAXOJ0B 6I/IOTCXHOHOTI/II/I, HCIIOJIb30BaHUS €€ JOCTIDKCHHU B
COBpeMCHHOﬁ KHU3HHU YCJIO0BCKa, 0COOCHHOCTHU HCIIOJIB30BaHUA JKHUBBIX OpraHnu3sMoB JJIA
MPOU3BOJACTBCHHBIX HYK YCIIOBCKA,

- 3HaHUE OCHOBHBIX IIOAXOJOB CEJEKIHMH U OMOTEXHOJOIMH KYJIbTYPHBIX DPACTCHHIA,
XapakTepu30BaTh  TEHETHYECKH  MOAM(DUIMPOBAHHBIE  PACTEHMs,  ONEPHPOBATH  IMOHATUSIMH,
ruOpuau3amusi, OTNAJeHHas THOpPUAM3alLUs, MCKYCCTBEHHBIH OTOOp, TeTepo3uc, TpaHchopMmarius,
MYTareHe3, FTeHeTUYECKOE PENAKTHPOBAHMUE;



- MMOHMMAHNE MOJICKYJSPHBIX MEXaHW3MOB PEaTU3allii HACJICICTBEHHOW WH(pOpMAIUU U
yYMEHHE CBOOOJHO OMEPUPOBATH OCHOBHBIMH TOHSATHUSMHU MOJICKYISPHON OHMOJIOTUM U €€ COBPEMEHHBIX
HANpPABJIEHUN — F€HOMUKHU, METAr€HOMUKH, IPOTEOMUKHU;

- 3HAHME OCHOBHBIX 3a00JICBaHMII YEIOBEKA, MEXaHM3MOB HX pPa3BUTHUS, CHOco0ax HX
JUArHOCTHUKHU M JICUCHHUS;

- (dhopMHpOBaHHE YMCHHS HCIOJIH30BaTh TMOHATUHHBIA ammapar U CUMBOJIMYCCKUN S3BIK
ICHCTUKH, I'PaMOTHOC IMPHUMCHCHUC HAYYHBIX TCPMHWHOB, HOHﬂTHﬁ, TeOpI/If/'I, 3aKOHOB JIA 00BsICHEHUS
HAOJIF01aeMBIX OHOJIOTHYECKUX OOBEKTOB, SIBJICHUH W MPOIIECCOB, MO3BOJISIFONIUX 3ATI0KHUTh (BYHIaMEHT
HAyYHOT'O MHPOBO33PEHHSL.

B nieHHOCTHO-OpHEHTAIMOHHOH cdepe:

- 3HaHWE, YTO TMPHUMEHEHHE COBPEMEHHBIX TEXHOJIOTUH MOJEKYISIpHOH  OHMOJIOTHH

MO3BOJISIET YCIIEHIHO pEeHlaTh TaKUE 3J1000/JHEBHBbIE MPOOJIEMBbI, KaK OXpaHa OKPYKAIOUIEH Cpelsl,
COXpaHEHHE 3[I0POBbs YEJIOBEKA, KOHTPOJIb U BOCCTAHOBJIEHUE KOCHCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

6 kimacc. Moayab «OcHOBBI pacTeHneBoaAcTBa» (34 yaca)

Ne /it HanmenoBaHnue pas3aeinos u Tem Kosmmuectso DNEeKTPOHHBIE dopMa npoBencHUS
4acoB, (mdpoBkIC) 3aHATUH
OTBOJUMBIX Ha | 0Opa3oBaTeIbHbIE
OCBOEHHUE pecypchl
KaX0r0
pazfzena u TeMbl

1 2 3 4 5

Pa3nen 1 «BBenenue B pacTeHueBOACTBO» 1 4.

1 UTo Takoe pacTEHUEBOJICTBO: OCHOBHBIE BBIPAIIIMBAHUS 1 https://www.youtube.co Jlexmusa
pactenuii. icropus pa3BUTHS arpOXMMHYECKUX 3HAHUM. m/watch?v=blhjZHRXil
[IpakTnueckas pabota «bouka JInbuxay. Kk

Paznen 2 «<ArpoTexHHYecKHii IKCIEPUMEHT» 3 Y.

1 [IpaBuita mocTaHOBKH arposkcrepuMeHnToB. [loctaHoBka 1 Cemunap

OKCIIEPUMEHTOB €  pacTeHusiMU. BwiObop  Temsl, https://wwv_v.voutube.co
m/watch?v=sG1dZN0dOJ

COCTaBJIEHUE TUIIOTE3bl, LU U 3374 SKCIIEPUMEHTA 110 A

BBIPAIIMBAHUIO PACTEHUI B KOHTPOJIUPYEMOH Cpejie.

2 KonTpoiin, moBTOPHOCTH, IPOBEICHUE IKCIIEPUMEHTA. 1 https://www.youtube.co [IpakTrnueckoe
UccnenoBatenbckas padora «DakTophl, BIHUSIONUME Ha m/watch?v=i0xFeldRWd 3aHITHE
IIpopacTaHue CeMsIH (POCT IPOPOCTKOB)». c

3 [InanupoBanue »skcnepumenTta. OLEHKa pe3yJIbTaTOB 1 [TpakTuyeckoe
skcniepumenTta. IIpaktuueckas pa6ora. OcBoeHue 3aHATHE

TEXHOJIOITMHU KPYIJIOTOAWYHOI'O0 BhIpallliBaHUs CaJlIaTOB U
MHUKPO3CJICHU B KOHTPOJIUPYEMBIX HCKYCCTBCHHBIX
YCIOBUSX. C60p YCTAHOBKHU UIS BbIpAlllUBAHUA
paCTeHI/Iﬁ B KOHTPOJUPYCMBIX YCIOBUSX.

Pasznen 3 «Posib XMMHUYECKHX 3J1eMEHTOB B MUTAHUM pacTeHuii» 10 u.



https://www.youtube.com/watch?v=blhjZHRXi1k
https://www.youtube.com/watch?v=blhjZHRXi1k
https://www.youtube.com/watch?v=blhjZHRXi1k
https://www.youtube.com/watch?v=sGIdZN0dOJA
https://www.youtube.com/watch?v=sGIdZN0dOJA
https://www.youtube.com/watch?v=sGIdZN0dOJA
https://www.youtube.com/watch?v=i0xFeldRWdc
https://www.youtube.com/watch?v=i0xFeldRWdc
https://www.youtube.com/watch?v=i0xFeldRWdc

Bopa. PactBop. BriTsi’kka. AHMOHBI, KATHOHBI, _ Jlexuus
3NEKTPONPOBOAHOCTH U pH pactBopa. Posib xumudeckux https.//w.voutube.co
o m/watch?v=M112YZcls
9JIeMEHTOB B nuTaHuu  pacteHuil.  [lomyuenue VO
MUTATEIBHBIX BEIIECTB PACTCHUSIMH.
Yao0peHus: OpraHWdYecKue, MHUKPOOHOJIIOTHICCKHE. [IpakTrueckoe
[IpakTnueckas  pabota  «CXeMbl  NHTATENbHBIX https://www.youtube.co 3aHATHE
pactBopoB. Pacuér 103 ynoOpeHuil 11 nuraTenbHbIX m/watch?v=E8ryyZ7IFhs
PacTBOPOBY.
Tunel nutanus pacreHuil. Bo3nymHoe u MUHEpanbHOE IIpakTrnueckoe
KOPHEBOE) MUTaHWE pacTeHui. TpaHcnopT 3aHSTHE
1('II/ITpaTeJ'II)H)I)IX Bem’ech paCTeHl/Il)f/'Ii B(I))cxoz[ﬂmuﬁ u https://www.voutube._co
N m/watch?v=JKO6U3idC
Hucxoasmuii Tok. Ilpaktuueckas pabora «Ilutanue aw
pacTeHU: TEXHOJIOTHS TIPUTOTOBJICHUS MUTATEIBHBIX
pPacTBOPOB JJIsI PA3HBIX KYJIBTYPY.
Poct u pazBuTHe pacTeHuii: 3Tanbl OHTOT€HE3a, _ [IpakTueckoe
(hakTOPBI, BIUSIONINE Ha POCT PACTCHHUI: CBET, T'yCTOTA https.//wwv_v.voutube.co 3aHSTUE
m/watch?v=zH_A2VYc
MOCcaioK, muTaHue, cyocrtpar. Ilpakruueckas padora MtV
«MOHUTOPUHT MUHEPATILHOTO MUTAHUS PACTCHUIN. T
Baxwueiimue kanuitabie, GpochopHbie yI0OpEHHS, HX https://www.youtube.co | Cemunap
cBoiicta. [Tpocteie ynoopenus. OCOOEHHOCTH MTUTAHUS m/watch?v=f4edP61Jik
pacTeHui a30ToM. A30T M €ro 3HAYEHUE B KU3HU w
pacteHuii. @opMbl a30Ta U UX IIPEBPAILICHHUE B IOYBE.
Hcrounnku docdopa s pacteHus. 3HaUCHUE Jlexknus
bocdopcoaepxalux coeAMHEeHnH B kKietke. Posb
MAaKpO3PTIHYECKUX COEMHEHU N tdocdopa B
JHepreTHyeckoM oOMmeHe.  Brusnuexanus Ha
(¢usnueckue CBONCTBA MPOTOIUIA3MbI, HAa (HEpMEHTHI
yIIeBOJOPOAHOrO oOMeHa, cuHTe3 OenkoB u Ap. Poib
Kanusi B HOJEpKaHUM HMOHHOTO OajlaHCa B TKaHSX, B
rpoleccax cCaMOpPEryJIsLHy.
Perynsatopnas u  cTpykTypooOpa3oBaTenbHasi polib Cemunap

Kanmplus. YdacTue B 00pa30BaHUM KJIETOYHOW CTEHKH,
MOJJIEP>KaHUU CTPYKTYPBI MEMOpaH U PeryIsiius ux
MPOHUIIAEMOCTH. 3HAa4YeHHEe MarHus B MeTabonu3me
pactenumii. Maruuii B coctaBe Xjopoduiuia, CX0JACTBO

https://www.youtube.co
m/watch?v=SQTHEApru

QE



https://www.youtube.com/watch?v=M1l2YZc1sV0
https://www.youtube.com/watch?v=M1l2YZc1sV0
https://www.youtube.com/watch?v=M1l2YZc1sV0
https://www.youtube.com/watch?v=E8ryyZ7IFhs
https://www.youtube.com/watch?v=E8ryyZ7IFhs
https://www.youtube.com/watch?v=JKO6U3idCaw
https://www.youtube.com/watch?v=JKO6U3idCaw
https://www.youtube.com/watch?v=JKO6U3idCaw
https://www.youtube.com/watch?v=zH_A2VYcmtM
https://www.youtube.com/watch?v=zH_A2VYcmtM
https://www.youtube.com/watch?v=zH_A2VYcmtM
https://www.youtube.com/watch?v=f4edP61Jikw
https://www.youtube.com/watch?v=f4edP61Jikw
https://www.youtube.com/watch?v=f4edP61Jikw
https://www.youtube.com/watch?v=SQTHEApruQE
https://www.youtube.com/watch?v=SQTHEApruQE
https://www.youtube.com/watch?v=SQTHEApruQE

XJI0po(huIIIa ¥ reMOrJI0o0rHA KaKk CBUJICTEIECTBO
€IMHCTBA OPraHUYCCKOr0 MHpA.

Cepa nero oCHOBHbIE COEJUHEHMS], UX POJIb B
CTPYKTYPHON OpPraHu3aluu KIETKH, y4Jactue B
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIBHBIX peaKknuix.
MUKpO31€eMEHTBI. [IpencraBnenus 0 ponn
MHKPO3JIEMEHTOB B MeTaboIu3Me pacTCHMM.
Oco0eHHOCTH NOCTYIIIEHUS! MUKPODJIEMEHTOB B
pacTeHus.

https://www.youtube.co
m/watch?v=RK40K1582

i)

Jlexusa

CuHeprusM ¥  aHTaroHW3M  DJIEMEHTOB  IHUTaHUSA
pacrenuii. PacturenbHas JUArHOCTUKA W METOJIbI
UJIEHTU(DUKAIIMN HEIOCTATKa/U30BITKA DJIEMEHTOB
nutanus. [lpaktuueckas pabota  «PacturenbHas
JAArHOCTHKA.

IIpakTnueckoe
3aHATHUC

10

UccnenoBatennbckas pabora «OreHKa  COCTOSIHHS
KOMHAaTHBIX pPAaCT€HHM, pAcCTeHUHM Ha IIKOJIbHOM
TEPPUTOPUH, YCTAHOBKA PUYMH MMATOJIOTMYECKUX
COCTOSIHUH (TTPU HAJTMYUN ).

[IpakTrueckoe
3aHATHUC

Pa3nen 4 «Pery

JIATOPBI POCTA pacTeHuii. 3ammTa pacTeHuii» 2 4.

1

[Tonsitue 0 peryisitopax pocta  pacTeHHi.
CtumynsTopsipocta — GUTOTOPMOHBI (AyKCHHBI,
ru0o0epeUIuHbl, IUTOKUHHUHBI). HHTHOWTOpPHI pocTa
pacTeHui.

https://www.youtube.co
m/watch?v=wi509E3NL
9c

Jlexknusa

@OUTOMOHUTOPUHI M OLIEHKAa COCTOSIHMSI PAacTeHUH.
CoBpemeHHbIE  CIIOCOOBI  MOHUTOpPUHIa.  3alIuTa
pactenuii ot Bpenureneit. [Ipakruueckast padbora
«DUTOMOHUTOPUHT U OLIEHKA  COCTOSIHHSA
pactenuii. CoBpeMeHHbIE CTIOCOOBI MOHUTOPUHTA.

https://www.youtube.co
m/watch?v=nESgDBRC
L5k

[IpakTueckoe
3aHATHE

Paznen 5 «BOIlHaﬂ, necyaHasi 1 NOYBCHHAS KYJbTYPbI, UX IPUMECHCHUEC

B BbIpallilMBaAHHUH

pacrennii. @u3zuoJiorus p

acreHuin» 4 4.

1

Bopnas, mnecuaHas W TIOYBEHHas KyJIbTypbl, HX
IpuMeHeHre B  BbIpamuBaHuu. DakTopbl  pocra
pacteHui: Bo3ayX W adpauusd. I[loazemHoe nbIxaHue
pacTeHuil: cocTaB MOYBEHHOTO BO3/yXa, Fa3000MeEH.
'a3000MeH  mpu  OECNOYBEHHOM  BBIpalllUBaHUH
pacTeHUN.

1

https://www.youtube.co
m/watch?v=0HDoEbYsk
0Q

Jlexnus



https://www.youtube.com/watch?v=RK4QK1582JQ
https://www.youtube.com/watch?v=RK4QK1582JQ
https://www.youtube.com/watch?v=RK4QK1582JQ
https://www.youtube.com/watch?v=wi5O9E3NL9c
https://www.youtube.com/watch?v=wi5O9E3NL9c
https://www.youtube.com/watch?v=wi5O9E3NL9c
https://www.youtube.com/watch?v=nESgDBRCL5k
https://www.youtube.com/watch?v=nESgDBRCL5k
https://www.youtube.com/watch?v=nESgDBRCL5k
https://www.youtube.com/watch?v=OHDoEbYskoQ
https://www.youtube.com/watch?v=OHDoEbYskoQ
https://www.youtube.com/watch?v=OHDoEbYskoQ

2 [IpoBenenue Boabl B KOpHE U cTebie pacteHuid. Boansiit | 1 IIpakTrueckoe
PeKHM  pACTCHHIA: CTPOCHUE YCTBHI:  (PAKTOPHI, https://www.youtube.co 3aHSTHE
BIIMSIOLIME HA UX PACKPbITUE U 3aKpbITHE. 3HAuEHUE m/watch?v=FMQWwRSz-

MEXaHu3Ma PeryJsiliud UCIapEeHHs BJaru pacTCHUEM. _Nk
Ipaxmuuecxas paboma «Kopregoe dasnenuey.

3 doTocMHTE3 — YHHUKaJIbHBIA Tpouecc pacreHuid. | 1 IIpakTrueckoe
TemHoBast u cBeroBass (a3el (HOTOCHHTE3a. 3HAUCHUE https://www.youtube.co 3aHATHE
(doTOCHHTE3a A1 KUBBIXOPraHU3MOB. m/watch?v=Gi8swK3AH
Ilpakmuueckas paboma «llpucomosnenue npenapama MU
YCmbUYy MemoOOM CIenKay.

4 Ilpakmuueckas paboma «Dynkyuonanvras | 1 [TpakTrueckoe
OUacHOCMUKA pacmeHutl no aKmusHocmu 3aHATHE
XJI0OpONIACMOB)

Pa3nen 6 «KyabTypHble pacreHusi. CoBpeMeHHbIe acneKThI cejiekium» 10 4.

1 Kak yenoBek cranm ucnoiw3oBath pacteHus? CBs3b 1 https://www.youtube.co Jlexnusa
pa3BUTHUS IUBHIN3AIUM YEJIOBEKA U OJOMANTHUBAHUS m/watch?v=wREhaJLDkN
pactenuil. JlomecTukamus. 8

2 HacneactBeHHOCTh M N3MEHYMBOCTh —  ocHoBHbIE | 1 [IpakTrnueckoe
CBOMCTBA XKHUBBIX OPraHU3MOB. MI3MeHunBOCTh. BUbI https://www.youtube.co 3aHITHE
U3MEHYHUBOCTD. [IpakTnueckas pabora m/watch?v=7Pe6hzAgEK
«MoauduxanioHHas U3MEHUYUBOCTh (JIUCThS, UTOJIKU C E
OJTHOTO JIEPEBA)».

3 I'en — MaTepuanbHbIil HOCUTEIb HACIEACTBEHHOCTH U 1 [IpakTrueckoe
n3menunBoctd. Ilpaktuueckas pabora «l'en — https://www.youtube.co 3aHATHE

m/watch?v=dEXMrONKV
WHCTPYKIIUSA 10 CcOOpKe KICTKM (Ha Oucepe wWin Pk
KOHCTPYKTOPE)». —

4 Hyxnennosbie kucnoTsl. JIokanuszanus reHeTHYeCKOro 1 Jlexuus
Marepuaia B kierke. JleneHue kieTok. Pernukanus
JHK. OcHoBHasg jorMa MOJEKYASpPHOW OHOJOTHUH. https://www.youtube..co

m/watch?v=V6YC97Dj5E
Tpanckpunuus. Tpancmsmus.  Myramuu.  Oddekr 0
OYTBIJIOUHOTO TOPIIBIIIKA U TEHETHYECKOE B
pa3HooOpasue.
5 Urto takoe reHOaHK? 3adueM coXpaHATh TeHeTudeckue | 1 Cemunap

pecypcbl pacteHuit? OCHOBHBIE CITIOCOOBI COXPAHEHUS

TCHETUYECKUX PECYPCOB pacTeHuit (eX Situ u in situ).

https://www.youtube.co
m/watch?v=dQ4aEzIQbik



https://www.youtube.com/watch?v=FMQwRSz-_Nk
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6 3HaueHue pabot H.N. Baswuiiona. 3akoH Jlexmust
FOMOJIOTUYECKUX  PSJIOB. EHTPBl  MPOUCXOKICHUS
KYJIbTYPHBIX aCTeHFP)H?I H.1 gaBI/IJII)OBa 51 % M https://www.youtube.co

YADTYPHDIX P - e m/watch?v=EBRNgMf5s
Kykosckoro. OcHoBHbIE METOIbI CEJICKIIUH. oU
I'uGpuamnsanys. Dopmbl otOopa. OcHoBHbIE —
HaIpaBJICHUS CEJICKIIUH.

7 https://www.youtube.co MHH
Ectp 1 xu3Hb B npobupke? bruorexnosorus bs:// Y Cemmnap

N m/watch?v=SbsT52WL7g
KYJIbTYpPHBIX PACTECHUH. .

8 https://www.youtube.co IIpakTryeck

[IpaxTnueckas padota «BpipanuBaem ropox. Kak bs:// ¥ pa ceKoe
m/watch?v=bCBHS1Dtug | 3aHsATHE
MIPOBECTHU CKPEIIUBAHUE Y TOPOXay. A

9 Kak demoBek MoxeT MOIuMUIIMPOBATH PACTCHHS? Jlexuust

I'enernueckoe €aKTUPOBAHKE CoBpeMeHHbIE https://www.youtube.co
P p ' P m/watch?v=MI5RnrpFut

MTOJIXOJIBI U IOCTHKEHUSI TEHETUYECKOTO g

pEIaKTUPOBAHUS PACTEHUI.

10 UccnenoBatennckas pabora «BwipaniuBanue pacTeHHM [TpakTrueckoe
B IpoOupke» (MOKHO BOCHOJIB30BaTHCS pe3yabTaTaMu https://www.youtube.co | 3aHsATHE
NPEABIAYIINX IKCIEPUMEHTOB IO COCTABJICHUIO m/watch?v=jjAI5gf2uiw
MUTATEJIbHBIX PACTBOPOB Il PACTEHUN).

Pa3nen 7 «PacturejibHas NpoayKuus» 4 4.

1 Hanzemnsie u mom3emHuble opranbl pacrenuid. [lober u https://www.youtube.co Jlexnus
BHJIOU3MEHEHHBIN moder pacteHni. CrocoOsbl m/watch?v=otffxFNDSG
Pa3MHOKEHHSI PACTEHUH. A

2 [lonsiTe o kauecTBe MPOAYKTOB muTaHus. [IpoGieMbl Cemunap
KOHKYPEHIIUU OT€YECTBEHHBIX MPOJAYKTOB MUTAHUS C
UMIIOPTHBIMU. JIOTUCTHKA TOCTaBKU U CpeacTBa
COXPaHEHUS MPOJYKTOB MUTAHUSI.

3 Mukpo3eneHb: MoJIE3HOCTh ¥ TEXHOJIOTHS. XUMHUUYECKUI https://www.youtube.co [TpakTrueckoe
aHallM3  MPOIYKLHUU. I/ICCJ'IC,E[OBaTeJ'ILCKaH pabota m/watch?v=UE5J3535eM 3aHATHE
«Ol1leHKa KayecTBa BBIPAIIEHHON MHKpO3eneHm» (JI1u00 Q
CBOSI, THOO U3 MarasmHa). =

4 OcHoBbsl ciektpodoTomerpun. [loTeHnnomeTpus. https://www.youtu Cemunap

Xpomatorpadus.

be.com/watch?v=S
CR3pRelu_U
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https://www.youtu
be.com/watch?v=
Y2 _hoSP8pGk
https://www.youtu
be.com/watch?v=e

WBEDdJKTBw
Bcero: 34 .

7 kiace. Monyab «buorexnosorus» (34 yaca)

Ne n/m HanmenoBanue pas3aenos u Tem Kosmmuectso ONEeKTPOHHBIE dopma
4acoB, (urdpoBsbie) IIPOBEACHUS
OTBOJUMBIX Ha | 00pazoBaTeIbHbIE 3aHATUN
OCBOEHUE pecypchl
KaXJ10Tr0
pazzena u TeMbl

1 2 3 4 5

Paznen 1 «buorexnonorus» 2 4.

1 [TonsTue OMOTEXHOJIOTHH. 3auem YEJIOBEKY 1 Jlexmmst
OMOTEXHOJIOTHH, B YeM UX MPEUMYIIECTBO Iepes https://www.youtube.co
XUMHUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI m/watch?v=S4SISLT2-g|
buorexnonorumu.

2 HccnenoBanue HOBBIX HCTOUYHUKOB ChIPbs, pa3paboTka 1 [TpakTrueckoe
HOBBIX IUTATEIbHBIX CPEJI, B TOM UMCJIE BKIIOYAIOLIUX 3aHATHE
OMOCTUMYJISATOPBI U JAPYrUE AIIEMEHTHI YIPABICHUS U https://www.youtube.co
ONITUMU3AIUH IPOLIECCOB OnocuHTE3A. Meto sl m/watch?v=fHnRGIPPUt
ONTUMM3AINY NTUTATEeNbHBIX cpell. [IpakTuueckas paborta w
«[Ipumepbl mprUMeHEeHHUsT OMOJIOTUYECKUX OOBEKTOB B
TBOEU KU3ZHUY.

Pazgen 2 «Mukpoouosorus» 6 u.

1 [lonoxenne NMpoKapyuoTOB B CUCTEME OPraHUYECKOTO 1 Jlexuus

Mupa. https://www.youtube.co
v m/watch?v=dLvDhyg1J5U

2 CtpoeHne 6akTepraIbHON KIETKH. 1 CemuHap

3 Knaccudukanus 6akTepuil. 1 https://www.youtube.co Cemunap

4 Mopdoonorust 6akrepuii. IIpocTbien CIOXHBIE METOJbI 1 m/watch?v=003th-SGZxY | [IpakTuueckoe
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okpamuBaHus  Oaktepuit.  JlaGopatopHas  pabota 3aHATHE
«DuKcHpoBaHHbIe TpenapaTbl Oakrepuil. OnpexneneHue
(OpMBI  TIPEATIOKEHHBIX KYJIBTYp MHKPOOPTraHU3MOB,
WCIIOJIb3YS TPOCTOM METO OKPACKI.
5 ®dusznosiorus 6aKTepHil: MUTaHKUE, TBIXaHUE, POCT H https://www.youtube.com/ | IIpakTuueckoe
pasmHoxeHue. JlaboparopHhast pabota watch?v=phok2003mb4 3aHSTHE
«IloceB cmbIBa € pyk Ha yamku lletpmy.
6 3HAKOMCTBO C JIOMEHOM Apxeu (IKCTPEMO(UIBEHOCTD, Cemunap
OCOOEHHOCTH CTPOEHHUS KIIETKH).
Pa3nen 3 «JykapnoTuyeckue OpraHu3Mbl B OHOTEXHOJIOTHN» 6 4.
1 [InecueBble  rpuObl  NPOAYLEHTHl  OUOJIOTUYECKH Jlexuns
. https://www.youtube.co
aKTUBHBIX BeulecTB. OO0IIast XapakTepUCTUKa IPOACKEH ,
m/watch?v=yCHXjgw qaRlI
CaxapOMHMIICTOB.
2 Hctopus ucnosib30BaHus 0AOKEH B AIUIIHOHHOU CemmuHa
p P Thasuit https://www.youtube.co p
OMOTEXHOJIOTHH. Texnonoruu BUHO/IEJTHS "
N m/watch?v=c-SbNRho2p8
xJie00TIeYeHUs, CIIEIUATM3UPOBAHHBIE PACKI IPOKIKEH.
3 Metabonu3m apoxckeid. Peakuust cnupToBoro OpoxkeHusl. [TpakTrueckoe
https://www.youtube.co
[lonmyueHue BTOPUYHBIX METAaO0OJUTOB B JPOXIKaX. 3aHATHE
m/watch?v=goQQPvx1im)
Jpoxku Kak TpoAyleHThl OumortormB. JlaboparopHas 0
abora  «OOHapyXeHHE  MPOJIYKTOB  CIIMPTOBOIO =
g osKe 5 OPZ)I:)C N P HZK oo P https://www.youtube.co
KEHUS: STUIIOBOTO CIUPTA U YTIICKUCIOT
p p yr m/watch?v=-etO4B20Hdc
razay.
4 [Tonyuenue neneBbix O6eIKOB B apoxokax. Jlaboparophas https://www.youtube.co [TpakTrueckoe
pabora «HaGmromeHue  pa3MHOKEHUS  APOMOKEBBIX m/watch?v=y5SmE76BSAY 3aHATHE
KJIETOK. 0
5 Oco0eHHOCTH BEreTaTUBHOTO M TOJIOBOTO Pa3MHOXKEHHS Jlexuus
y IpOXKeH, 3HaueHUEe M3y4eHHs] MHUTO3a U IUTOKHUHE3a
7. ONTUMHU3ALMM  TPOLECCOB  KYJIbTUBUPOBAHHS
p 02KKEBBIX I;IJ_ITaMMOJI; : HOHI/IME&I{I/IH pn WYHH nttps://www.youtube.co
P N p N m/watch?v=ftDeTJEhCCQ
MAaTOTEHHOCTU JPOXOKEeH W TpuOOB, MOUCKA MHILIECHEH
(GYHTUIIUAOB U Pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
Mpenaparos.
6 Bonopocnu — nepcnekTuBHBIN 00BEKT IS MPOU3BOICTBA Cemunap

Ocnka o YrieBO40B. buoTtexHonormyeckue MeTOMdbI
OYUCTKU TBEPABIX, XHUAKHX OTXOJOB U T a3006p3.3HLIX

https://www.youtube.co
m/watch?v=IpnN9aelAso
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O0TXOJI0B MPou3BOJACTB. CTOUHBIE BOJIbI. CXEMbI OUHUCTKH.
brounbTpel, a3pOTEHKH, METAHTEHKH, OKCUTCHKH.

Pa3nen 4 «Hacaencreennasi unopmanus» 4 4.

1 HacneactBeHHOCTs W W3MEHYMBOCTH — OCHOBHBIC [IpakTrueckoe
CBOMCTBA JKMBBIX OpraHu3MoB. M3meHuumBOCTH. Bubl https://www.youtube.co 3aHSTHE
n3MeHunBocTH. [IpakTudeckas pabora m/watch?v=1GOP f714q
«MouduKarmoHHass U3MEHYUBOCTh (JIUCThS, WTOJIKH C Y
OJTHOTO JIEPEBA)».

2 I'en —marepranpHbBIl HOCHUTENb HACJIEICTBEHHOCTH H IIpakTrnueckoe

https://www.youtube.co
n3MeHunBoctH. IIpaktuueckas  pabora «l'en — . 3aHATHE
m/watch?v=j2B40xNggk
MHCTPYKLUS 10 cOOpKe KIeTKu (Ha Oucepe win M
KOHCTPYKTOPE)». —
3 Hyknennosble kuciotsl. Jlokanu3anus reHETUHYECKOTO hitps://www.youtube.co Jlexuns
' m/watch?v=Td15aKOw9u
Marepuaia B KIETKE. M
4 Henenune xnerok. Permmukanus JIHK. OcHoBHas morma Cemunap
MOJIEKYJISIpHON Onosnoruu. Tpadckpurmms. TpaHcsaus https://www.youtube.co
YIAp - | PaHCKp P ‘ m/watch?v=_6bkzHLI2T8
MyTtanuu.
Pa3nen 5 «Bupycosaorus» 3 4.

1 [TonoxeHne BUPYCOB B CUCTEME OPTAHUYECKOTO MHPA. Jlexuns

Crpykrypa II/)Iy XHMquCKI/Iﬁp COCTaB BI/Ip COB https://www.youtube.co :
PYKTYD PYCOB. m/watch?v=zAkAXxYOj-A
Knaccudukanus Bupycos.

2 Penponykumss  BupycoB. Bupycel -  B030yauTenu https://www.youtube.co [IpakTnueckoe
nH(eKMoHHbIX 60se3Hel. OHkoBUpychl. [IpakTnueckas m/watch?v=U56fudUhkZ 3aHATUE
pabota «MeToa pa3BeCHHINN. A

3 bakrepnodaru: crpoeHue, CBOWCTBa, NPUMECHCHHUE. https://www.youtube.co [IpakTrueckoe
buonoruueckne  meroasl  OOpeOBI  C  BHpYyCaMmu. m/watch?v=6UZedPiM2u 3aHITHE
[IpakTuueckas pabota «TutpoBanue 6akreprodarony. s

Pa3nen 6 «I'enHasi HHKeHePHUsi M OMOTEXHOJIOTHM» 4 4.
N https://www.youtube.co
1 OcHoBbI TeHHON MHXKeHepuH. Bekropa. Crenududeckre bs:// ¥ Jlexus
N m/watch?v=1yy7vmmxU
(bepMeHThI OakTepuil.
p0
2 buorexnonoruu npo uu O0enIKoB B OaKTepHAbHBIX [IpakTuueckoe
POZYKIL p https://www.youtube.co P
Kynbrypax. [Ipaktuueckas pabota 3aHATHE

«OHJIOHYKIIEa3bl PECTPUKIHH (paboTa ¢ HYKICOTUAHBIMU

m/watch?v=NZI8ttMY as
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M0CJIEI0BATEIbHOCTAMU Ha Oymare)».

3 JlocTrkeHUs] TEeHHOW WHXXEHEPUH U OHOTEXHOJIOTHH. [IpakTnueckoe
CRISPR/Cas — cucremMa amanTHBHOIO HWMMYHHUTETa hitps://www.youtube.co 3aHATHE
Oakrepuii u apxeit. [IpakTiueckas padbora - /wa. tch?v=ias Gquw.N |
«['ennple HOXHUIBI - CRISPR/Cas (MonenupoBanue Ha ]

Oymare)y.

4 I'MO. Metoap! nonyuenus I'MO. Urpa-guckyceus: https:// W_;N \iv.voutube.co Cemmnap

«Beurpaii rpant Ha cozganne I'MO»y. I\m/l/ watch?v=L8YpIDZgS3
Pasznen 7 «buoTEXHOJIOIMH B )KUBOTHOBOJACTBE» 4 4.

1 JlomecTukamysi  OCHOBHBIX  JIOMAIIHUX  >KUBOTHBIX; hitps://www.youtube.co Jlexumst
COBPEMEHHBIE  JIKCMEPUMEHTHI 10  JIOMECTUKAIMH m/watch?v=jW4oV458d
JKUBOTHBIX (JIMCHIIA, HOPKA M JIp. — DKCHEPUMEHTHI my
Hay49HOU IITKOJIBI akajieMuka bemnsiea). -

2 CoBpeMeHHbIE METOIBI B ’KMBOTHOBOJICTBE: [IpakTueckoe
TpaHCIUTAHTAIUsl 3MOpPHUOHOB, XUMEPHBIC JKUBOTHEIE, https://www.youtube.co 3aHATHE
kinonupoBanue. IIpaktmueckas pabora «Metoauka m/watch?v=9WRvnIEfSu4
KJIOHUpOBaHUs (MoAeTMpoBaHue Ha Oymare).

3 OcHoBHbIE 00JIE3HH >KMBOTHBIX W PpOJIb TAaTOTEHHBIX Cemunap
MUKpPOOPIraHU3MOB U MAapa3suTOB B pa3BUTUU 3a00JIeBaHUI hitps://www.youtube.co
JIOMAIITHUX JKMBOTHBIX U OCHOBHBIX Mepax OOphOBI C - /wa;tch?v=(5l fa U5ia§k
HUMU; POJIb TMOJIE3HBIX MHKPOCUMOHMOHTOB B OpraHU3MeE ]

KUBOTHBIX.

4 [TonoxurenpHoe W 1OOOYHOE  (OTPHUIATEIBHOE) [TpakTHueckoe
BO3JICHCTBUM AHTHOMOTHKOB Ha OpraHu3M B  XOJIe hitps://www.youtube.co 3aHATHE
JIEYeHUs JKUBOTHBIX; IIeIM M 3a/Ja4dl BETEPUHAPUHU. m/watch?v=eB8Bxv79kL
buoTtexHnonorus kopMoBbIX mnpenapatoB. IIpakTuueckas W
paborta «CocraBieHue palloHa MUTAHUS YKUBOTHOTO, -
pacuer pacxoJI0B Ha COACPIKAHUECY.

Pa3nen 8 «buoTexHoJIOrHU B pacTeHHEBOACTBE» 5 4.

1 OcHoBHbIe MeTOMBI cenekiuu. [ 'ubpunuzanus. Popmsl https://www.youtube.co IIpakTnueckoe
otbopa. IIpaktuueckas pabota «BbIpamuBaeM ropox. m/watch?v=HhSY3caQX9 3aHSATHE
Kax mpoBecTu ckpenimBanme y ropoxa. g

2 OCHOBHbIE  HAmNpaBJICHHUS  CENEKUMH:  YIYy4lICHUE https://www.youtube.co [IpakTuueckoe
YPOXKAaHOCTH, YCTOMYMBOCTH K OHMOTHYECKUM U m/watch?v=Co 03if25w 3aHATHE
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abuornueckuMm  ¢axrtopam. IlpakThueckas  pabora
«'eHoMHBIE ~ HOXHUIBI  (MOJEIMPOBAaHUE  PadOTHI
cucrembl CRISP-Cas).

I<

OcHOBHBIE TMOAXOJBl CEJNEKUMH U OUOTEXHOJIOTUU Jlexuus
KYJIbTYPHBIX pacTeHuil, ['mOpuauzanus, oOTJaJIeHHAs https://www.youtube.co
ruOpuau3amnysi, HCKYCCTBEHHBIH OTOOp, TeTepo3uc, m/watch?v=F8X5CInL2m
TpaHchopMars, MyTareHes, TFEHETUYECKOE o
peIaKTUPOBAHUE).
I'ennas nHxeHepus pacteHuil: UTo Takoe reHeTHdYecKas Cemunap

< https://www.youtube.co
WHKeHepus pacTeHuil. TpaHcreHHele pacteHus. MeToibl

. N m/watch?v=bc-1 4ogdUc
nosydeHusi. O6pa3zoBaHue ONyxoJiel y pacTeHuM.
Ecte 1u  xu3Hb B mpoOupke? bBuoTexHomoTHs 1 hﬁDSz/OWWW-VOUUIJbe-Com/ CemuHap
KYJIbTYPHBIX PACTEHHUH. walchzy FSXsCInLame
Bcero: 34 4.
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8 kimace. Moayab «MoJieKyJIsipHbIe 0CHOBBI cesieKium» (34 yaca)

Ne n/mt HanmenoBanue pas3neinos u tem Kosmmuectso ONEeKTPOHHBIE dopma
4acos, (uncpoBsie) IIPOBEICHUS
OTBOJIMMBIX Ha | 0Opa3oBaTebHbBIE 3aHATUN
OCBOCHHE pecypchl
KaXX]I0TO
paszena u TEMBbI
1 2 3 4 5
Pa3nea 1 «Moaekyasipuasi ouosorus» 10 u.
1 1 https://www.youtube.co Jlexnusa
OcHOBHBIE BE€XU Pa3BUTHS MOJICKYJISIPHON OMOJIOTHH. m/watch?v=FP1s0t5d6D
8
2 HykienHoBblE ~ KHUCIOTHI. OCHOBHBIE  TPUHIIUIIBI 1 [TpakTnuec
CT}];])IE)HGHI/ISI. [IpakTuueckas padota «BBI)IGJ'IGHI/IGPHHI;( n3 https:// WWW'VOUtUbe_'CO K(f)e 3aHSTHE
m/watch?v=V6YC97Dj5EQ
OaHaHay.
3 M 1 https://www.youtube.co Cemunap
aTpUYHbIE CUHTE3bl. Pernkamus — 0CHOBa KIETOYHOTO 1/ watch?veR.
nenenus. [IpuHIMnEl perniamkanmm. J—m 4BINMbm
4 Myrtanuu. Yto BbI3bIBaeT n3meHeHus B crpoennu JJHK. 1 https://www.youtube.co Jlextmst
[TpunIMIBEI penapamuu. m/watch?v=ss01kpZFbnl
5 Tpanckpunuus. ['enermdeckuit kon. Ilpakrudeckas 1 [IpakTnuec
p211)60Tap «I‘EeHIGHI/Ie 33Jlad = Ha FeieTI/IHSCKI/Iﬁ KOJ. https://www.youtu.be.co Kc?e 3aHITHE
m/watch?v=FmA9Jjfl12ic
Tpaucasuusy.
6 Opranuzanus reHoma BHPYCOB. [IpoTuBOBUpYCHBIE 1 hitps://www.youtube.co Cemunap
CpelCTBa, MEXaHU3MBbI UX JEHCTBUA.
v m/watch?v=nTJz7THy4dY
7 Opranu3anus reHomMa 0aKTepui. 1 Jlexmms
8 1 https://www.youtube.co Cemunap
AHTHOAKTEepUaIbHBIC ITPEapaThl. m/watch?v=BTKgAoMgLI
4
9 1 https://www.youtube.co Jlexmus
Opranuzanys resoma dyKapuor. m/watch?v=29K9YNtQse
A
10 1 https://www.youtube.co Cemunap

I'enomHOE PCAAKTUPOBAHUC.

m/watch?v=ZM-KO7i4e-s

Pazaen 2 «MoJiekyJ/isipHble OCHOBBI reHeTUKN» 10 4.
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1 IIpenmer reneruku. KpaTkas uCTOpHUs  pa3BUTHUA https://www.youtube.co Jlexuus
MPEACTABJIEHHS O HACIEACTBEHHOCTH. m/watch?v=gylLkcoQvtlk
2 OT reHa x NpU3HAKY: KaK packpacurb kota. YTo Takoe https://www.youtube.co CemuHap
npusHak? I1yTe OT reHa 10 npu3Haka. m/watch?v=MI8p03 -Xul
3 Myranun. Amtenu. ['eTepo3urotel M TrOMO3UTOTBHL https://www.youtube.co Jlekuus
JIoMUHAHTHBIE U PELECCUBHBIE m/watch?v=j2B40xNggk
ajutenu. PoneBast urpa «Asienm. M
4 I'enbl cTposT oprann3M. BxirroueHue 1 BBIKIIOYEHUE https://www.youtube.co Cemunap
Oospioro Habopa reHoB. Kak KIeTKM MOHUMAIOT, KaKue m/watch?v=sOwlab0gZh
TeHBI IOJDKHBI paboTaTh. A
5 JluckperHoe  HAcleloBaHUWE  IMPU3HAKOB.  3aKOHBI IIpakTruec
Mennens: oauH TeH - oAuH npu3Hak. Cxema KOE€ 3aHsTHE
CKpeNIMBaHMs. 3aKOH €IWHOO00paswsi THOPUIOB MEPBOTO https://www.youtube.co
ITOKOJIEHUS. 3aKOH pacUICIUIEHUs] NMpPHU3HAKa BO BTOPOM m/watch?v=k4CcYdllyeY
nokosiennu. Ilpaktuueckoe 3amanue «EnuHO0Opasue
TIEPBOTO MOKOJICHUSD.
6 3akoHbl MeHaens: HECKOJIbKO TE€HOB - HECKOJIBKO https://www.youtube.co [TpaxTruec
npusHakoB. JuruOpuanoe ckpemupanue. [Ipaktudyeckoe m/watch?v=Nuze4PCY75 KO€ 3aHsATHE
3aganue «Pemertka [lenneray. g
7 CueruieHHOE HacJiegoBaHue. B3auMoeiicTBHE TE€HOB. https://www.youtube.co [TpakTruec
[IpakTnueckoe 3amanue «HacnenoBaHue, CUEIIEHHOE C m/watch?v=v6 MNMWbw KO€ 3aHsATHE
IIOJIOM). AW4
8 AnnensHoe W HeaenbHoe. OnpeneneHue  MmoJia. https://www.youtube.co Jlexnus
[TonoBsie xpoMocombl. CaMIlbl U CAMKH. m/watch?v=P1JVhcovdTI
9 Brusiaue dakTopoB okpyxkaromiei cpeibl. XpoMOCOMHOE https://www.youtube.co Cemunap
: m/watch?v=hNPWErEgO
onpeneneHue noa. [1osoBbie XpoMOCOMBI. dc
10 I . https://www.youtube.co Cemunap
poOriemMa JOTOTHUTENBHOU X-XpOMOCOMBI Y >KEHIIUH. , :
m/watch?v=2wjMAVwTQqi
TpexuBeTHbIE KOLIKH. w
Pazgen 3 «MoJiekyasipHble OCHOBBI cesleKuum» 14 4.
1 ['ensl B monynsuusax: Beaukoe paBHoBecue. [lomymnsuus https://www.youtube.co Jlexius
’ ' ' m/watch?v=TSzb5zDZ9Co
2 YacToThl BCTPEYaeMOCTH NIPU3HAKA U AIUICIIs. Y DpAaBHEHHE https://www.youtube.co Cemunap

Xapnu- Baitn6epra.

m/watch?v=XOCygncwg7



https://www.youtube.com/watch?v=qyLkcoQvtJk
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https://www.youtube.com/watch?v=Nuze4PCY75g
https://www.youtube.com/watch?v=Nuze4PCY75g
https://www.youtube.com/watch?v=Nuze4PCY75g
https://www.youtube.com/watch?v=v6MNMWbwAW4
https://www.youtube.com/watch?v=v6MNMWbwAW4
https://www.youtube.com/watch?v=v6MNMWbwAW4
https://www.youtube.com/watch?v=P1JVhcovdTI
https://www.youtube.com/watch?v=P1JVhcovdTI
https://www.youtube.com/watch?v=hNPWErEgOdc
https://www.youtube.com/watch?v=hNPWErEgOdc
https://www.youtube.com/watch?v=hNPWErEgOdc
https://www.youtube.com/watch?v=2wjMAVwTqiw
https://www.youtube.com/watch?v=2wjMAVwTqiw
https://www.youtube.com/watch?v=2wjMAVwTqiw
https://www.youtube.com/watch?v=TSzb5zDZ9Co
https://www.youtube.com/watch?v=TSzb5zDZ9Co
https://www.youtube.com/watch?v=XOCyqncwg7g
https://www.youtube.com/watch?v=XOCyqncwg7g

g

3 [Monmynauuu  MEHSAIOTCS: YHCIEHHOCTb, MWrpanus | Jlexuust
BBIOOD cympyra. https://www.youtube.co

4 ®DakTophl, KOTOPbIE BHIBOAAT MOMYJISLUIO U3 PABHOBECHUS m/watch?v=u9ulJLMqtiQ4 | CemuHap
Xapau- BaitnOepra.

5 HucneHHocTh nomynsuuu. PosieBas urpa Jlekuus
«Oddexr ocHoBarems». [peid reHoB. Myrammm. https:// www.véutube.co

N m/watch?v=_Xi 10fPASw
Hecnyuaiinoe ckpenmBanue. M3ossmus.

6 [Tomynsauuy MEHSIOTCS: €CTeCTBEHHBIN 0TOOP. MexaHu3m https://www.youtube.co Cemunap
JeNCTBUS €CTECTBEHHOTro oTOopa. [IBmkymmii otdop. m/watch?v=_UY58ID9bn
Ponesas urpa «EctecTBeHHBIN 0TOODY. M

7 MoaundukanmonHas U3MEHYMBOCTh. CTaTHCTHYECKHE https://www.youtube.co Jlexnusa
0COOEHHOCTH MOIU(DUKAITMOHHON N3MEHYNUBOCTH. m/watch?v=lJjfaolzYc2M

8 Hacnenosanue KOJIMYECTBEHHBIX MPU3HAKOB. Cemunap
KonuuecTBeHHbIE MPU3HAKH.

9 CpenoBasi u3MEHYHMBOCTh mpu3Haka. Koaddumment ttps://www.youtube. co Jlexmst

m/watch?v=eoDfZIkPOKY
HacnegyeMmocTtu npusHaka. OTBer Ha oTOO0p. [Touck reHoB
KOJIMYECTBEHHBIX MPU3HAKOB.

10 OnnonykneoTuaHbie  BapuaHThl  reHoB.  JIHK-uwm. https://www.youtube.co CemuHap
[TonHOreHOMHBIN aHAJIN3 aCCOLUALINN. m/watch?v=1IXsKUtPfOQ

11 «Owmb» Hag reHOMOM. [loctreHomuas spa. OOpartHas Jlexuns
resernka. «OMuUKCHBIe» HccienoBaHus. [IpoTteom, https://www.youtube.co

m/watch?v=rvKSFOfNS7E
METa00JIOM.

12 JlomecTuKkanus ¥ HEHTPbI T€HETHUYECKOT0 Pa3HOOOpa3usl. Cemunap
[Toucku pacteHUil ¢ «XOPOUIMMU» MPU3HAKAMH IS
YeloBeKa.

13 LenTpsl  renerudeckoro  pasHooOpasusa.  Huxomnait https://www.youtube.co [TpakTruec
HUBanoBuu Basumos. Cenexknus. KomOunaumonHas u m/watch?v=TACIA8hbfuA KO€ 3aHATHE
rubpuanas  cenekuusa. l'ereposuc.  IIpaktuueckoe
3amanue «l'oMoyoruueckue psabl HaCleICTBEHHON
W3MEHYUBOCTH.

14 CoxpaHUTh M M3Y4UTh T'eHBI, YTOOBl MEHSATH Oynylee. 1 https://www.youtu Cemunap
Kak  mpaBunmbHO ~ XpaHuTh  rensl.  Kosexknuu be.com/watch?v=j
T€HETUYECKUX PECYPCOB PACTEHUM. XZ3PZ02G54

Bcero: 34 4.
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