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INOACHUTEJIBHASA 3AIINCKA

AKTYaJIbHOCTh M Ha3HAUYeHHe mporpamMMmel. [IporpamMma paspaboTrana B COOTBETCTBHUH C
TpeboBanusIMU DeepaabHOro rocyAapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOT'O
o0uiero o0pa3oBaHus, OpUEHTUPOBAHA Ha 0OecIieyeHe HHIUBUAYAIbHBIX TOTpeOHOCTEN
00y4aroluxcs ¥ HallpaBJIeHa Ha IOCTH)KEHUE TUIAHUPYEMBIX PE3YyIbTaTOB OCBOCHHUS
IPOTPaMMbl OCHOBHOTO OOIIEr0 00pa30BaHMs ¢ y4ETOM BBIOOpA y4aCTHUKAMU
00pa30oBaTebHBIX OTHOIICHUN KYpCOB BHEYPOUHOU IEATEITHHOCTH. DTO TO3BOJISIET 00ECIICUUTh
eAMHCTBO 00s3aTenbHBIX TpeboBanuii @I'OC BO BCeM MPOCTPAHCTBE MIKOIBLHOTO 00pa30BaHUS:
HE TOJIBKO Ha YPOKE, HO U 32 €ro MpeAeiIaMH.

AKTyambHOCTh peau3aliii JaHHOM MPOrpaMMbl 00YCIIOBJIEHA CaMO 0COOEHHOCTBIO
IIPOEKTHO-HUCCIIE0BATENbCKON JEATENIbHOCTU. JTa AEATEIbHOCTD JIEKUT B OCHOBE
II03HABATEJILHOTO HHTEpeca peOeHKa, ABISETCS 3aJJ0rOM YMEHUs IIJIaHUPOBATh JIOObIE 1eHCTBUS
Y B&KHBIM YCJIOBUEM YCHELIHON peann3auuu ujaei. JliroOple n3MeHeHns: COBPEMEHHOTO
oO11ecTBa CBsI3aHbI C IPOEKTAaMU U MCCIEIOBAHUSAMU — B HayKe, TBOpUYECTBE, Ou3Hece,
o01miecTBeHHOH ku3HU. [103TOMY Ba’KHBIM 3JIEMEHTOM Pa3BUTHSI JMUYHOCTH 00y4arOLIerocs
ABJIsE€TCS (POPMUPOBAHNE OCHOBHBIX HAaBBIKOB MPOEKTHOUCCIIEI0BATEIBCKON e TENbHOCTH.

[Tporpammoii perycMOTpeHO (OPMHUPOBAHNE COBPEMEHHOI'O TEOPETUUECKOT0 YPOBHS 3HAHUH,
a TaKk)Ke U MPAKTUYECKOI0 OIbITa paboThl ¢ 1a00paTOPHBIM 000PYI0OBAHUEM, OBJIAJICHHUE
IIPUEMaMHU UCCIIE0BATENbCKOM AeATeIbHOCTU. MeToabl Opranu3alu 00pa3oBaTEIbHON U
Hay4HO-HCCIIE0BATEIbCKOM NEeITEIbHOCTH IPEeAyCMaTPUBAOT (GOPMUPOBAHKE Y 00yUJarOIIUXCS
HECTAaHAAPTHOT'O TBOPUCCKOI'O MBIIJICHUA, CBO6OI[BI CaMOBBIPAXKCHUA U UHAUBUAYAJIbHOCTHU
CYKJICHHM.

Jlis OAHOTO ydeTra MOTPeOHOCTEN ydJaluxcsl B IPOrpaMMe HCIOIb3yeTcs

b depeHIMPOBaHHBIN OIXO0/], YTO CTUMYIUPYET YUalllerocs K yBeJIMUEHUIO TOTPEOHOCTH B
WHJVBHIYAIbHOW, NHTEIUIEKTYaJIbHON U IIO3HABATEIbHOMN JESITEIIBHOCTH U PA3BUTHIO HAYYHO-
UCCIIeI0BaTeIbCKUX HaBbIKOB. [Iporpamma ctaHeT BocTpeOOBaHHOM B EPBYIO OUYepeib
LIKOJIbHUKAMHM, KOTOPbIE UMEIOT CTOMKUI MHTEPEC U COOTBETCTBYIOLIYI0 MOTHBALIUIO K
U3YYEHUIO NIPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA, ECTECTBEHHBIM HAYKaM U TEXHOJIOTHUSM.

B nmoapocTkoBOM BO3pacTe ydaniuecs MposIBIAIOT CBOIO 3aMHTEPECOBAHHOCTD B TOM WIIN
MHOW 00J1aCTH 3HAHWM, HAYYHOM HaIlPaBJICHUU WIH NPO(ECcCCHOHAIBHOMN 1eATeNbHOCTH. Takum
00pa3oM MpoucxXoauT (OpMHUPOBAHKE TTO3HABATENFHON U MPO(HECCHOHAIIBHON COCTABIISIONICH
JMYHOCTH, TIOMOTAET yJalleMycsl B ONpe/ieIeHnH Oy1yIero >Ku3HEHHOT 0 MyTH U B
npodeccHOHaIBLHOM BBIOOpE MOcie OKOHYaHMs MIKOJIbI. [10700HOT0 po/ia 3aMHTEPECOBAHHOCTh
CTUMYJIUPYET IIOCTOSTHHOE 7KEJIAHUE IIKOJIbHUKA K TIO3HAHUIO HOBOI'O, PACILIUPEHUIO U
YIITYOJICHUIO COOTBETCTBYIOIIMX 3HAHUH, U TIOJTYYEHHUIO HOBBIX B TOM YHUCIIE MPAKTHUECKUX
HAaBBIKOB, a TAK)K€ MOTUBUPYET yyalllerocs Ha npo(opHUeHTaHIO.

[Tporpamma HareseHa Ha MOMOIIb PeOEHKY B OCBOCHUH OCHOB OpraHM3alluu 1
OCYILIECTBIICHUS] COOCTBEHHOM MPOEKTHO-UCCIIEA0BATENLCKOM NeSITEIbHOCTH, a TAKXKE B
nproOpeTeHNn HeoOXOAUMOTO OMbITa Ul PAa0OThl Ha/l MHAWBUIYAIbHBIM UCCIIEI0BAaHUEM WIIN
npoekToM. [Iporpamma moMokeT IIKOJIBHUKY B OoJiee ITyO0OKOM M3y4eHHH WHTEPECYIOIIEH ero



00J1aCTH €CTECTBEHHBIX HayK, a TAK)Ke B IPUOOPETEHNH BaXKHBIX COLIMAIBHBIX HABBIKOB,
HEOOXOUMBIX JUIS IPOAYKTHBHON COIMATU3AMH U (POPMHUPOBAHUS TPAXKIAHCKOMN MTO3UIIIH:

— HaBBIKA CAMOCTOSITEIILHOIO PEIICHUS aKTyaJIbHBIX UCCIIEI0BATEIbCKUX WIHA IPAKTUYECKUX
3ajjay, BKJIIOYAIOIIETro B ce0sl yMEHHE BUIETh U aHAIM3UPOBATh IPOOIEMbI, HYKAatolLecs B
peLIeHNH, YMEHHE JEeTaTbHO MpopabaThiBaTh M PEaTH30BBIBATH CIIOCOOBI pabOTHI ¢ HUMH,
yYMEHHE IJIAHUPOBATh COOCTBEHHYIO Pa0OTy U CAMOCTOSITEIbHO KOHTPOJIUPOBATh CBOE
IPOJBUIKEHHE K JKEIAEMOMY PE3YJIbTaTy;

— HaBbIKa TeHEePUPOBaHUS U 0(HOPMIICHUS COOCTBEHHBIX UJIEH, 00JIeUeHHsI UX B YIOOHYIO
JUIsL pacipocTpaHeHus: Gopmy;

— - HaBBIKA YBAXXHUTEIHLHOTO OTHOILIEHUS K Yy>KUM B3TJISaM U UesiM, 0hOpMIICHHBIM B
paboTax Apyrux Jitojei, Ipyrux aBTOpPOB — BIIAJEIIbLIEB HHTEIUIEKTYaIbHOM COOCTBEHHOCTH;

— HaBBIKA IyOJIMYHOTO BBICTYIUICHUS TIepe OOIBIION ayAuTOpUEH, apryMEHTHPOBAHUS U
OTCTaMBaHUS CBOCH TOUKH 3PEHHsI, OTBETOB Ha BOIIPOCHI CBEPCTHUKOB U B3POCIBIX, YOSIKICHUS

JIpPYrux B CBOEH MPABOTE, IPOJIBUKECHHS CBOUX HJIEH;

— HaBbIKa pabOTHI CO CHEIMATM3UPOBAHHBIMU KOMIIBIOTEPHBIMH MPOTPaMMaMH,
1ab0paTOPHBIM 000PYI0BaHHEM, TEXHUYECKUMHU YCTPOHCTBAMU, OUOIMOTEUHBIMU (POHIAMU U
WHBIMU PECYPCAMHU, C KOTOPBIMU MOKET OBITh CBsI3aHA MPOEKTHOMCCIIEI0BATENbCKAS
JEeSTENIbHOCTD IIKOJIbHUKA.

KpOMe TOro, pa60Ta IOKOJIbHUKA Haad IIPOCKTOM HJIM UCCIICAOBAHUCM 6y,Z[CT
CII0coOCTBOBATH U Pa3BHUTHUIO €TO a,HCKBaTHOﬁ CaMOOILICHKH.

BapHaHTbl peajindanuu nmporpaMmsl 1 (l)OprI IPOBECACHUSA 3aHATHIA.

JlanHast mporpamMma paccunTaHa Ha paboTy co HIKOJbHUKaMH 7 kiaccoB. [lenarory
Ba)KHEE aKIIEHTUPOBATh CBOE BHUMAHUE HE CTOJILKO Ha Ka4eCTBE pe3yJbTaTa MPOeKTa Uu
HCCJIEIOBaHMSI, CKOJIBKO Ha TOM, YTOOBI yyalluiics MoJjiydasi 3HaHUsI B TOM YHCIIE U Yepes
BBINOJIHEHUE MTPAKTUYECKOT0 33/1aHus, JIeNal BEIBOJBI M YMO3AKIIIOUEHHS HA OCHOBAaHUH CBOETO
UCCIIEIOBaHMsl, YUHUIICS CPAaBHUBATh €r0 Pe3yJIbTaThl C TEOPETUUECKUM MaTepHaIoM U
UCCIIEIOBAaHUSIMU APYTHX IIKOJIBHUKOB. TakuM 00pazom, HIKOJILHUK OCBOUT OCHOBBI POEKTHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH U IPHOOPETET HAaBBIK KPUTUYECKOT'O OTHOILLICHUS K
MaTepHany.

B3aumocsssb ¢ nporpammoii Bocnnuranus. [IporpamMmma Kkypca BHEYypOYHOi
JeSITeIbHOCTH pa3paboTaHa ¢ y4eTOM PEKOMEHIalil MPUMEPHOM MPOrpaMMbl BOCIIUTAHUS,
YUUTBIBAET [ICUXOJIOTO-TIEJarOrYeCcKrue 0COOCHHOCTH TJAaHHBIX BO3PACTHBIX KaTeropuii. 1o
MO3BOJIIET HA MPAKTHUKE COEIMHUTH 00YUYalolyI0 U BOCIIUTATENIbHYIO I€ATEIbHOCTD MIearora,
OPHUEHTHPOBATH €€ HE TOJBKO Ha HHTEJUIEKTYAIbHOE, HO M HA HDABCTBEHHOE, COLIUAIBHOE
pa3BuTHE peOeHKa. ITO MPOSBISIETCS:

— B [IPUOPUTETE JINYHOCTHBIX PE3YJIbTATOB PEAIU3ALUU IIPOrPAMMBI BHEYPOUHOU
JeATEIbHOCTH, HALLIEIIUX CBOEC OTPAKEHUE U KOHKPETU3ALUIO B IPUMEPHOM IIpOorpamme
BOCITUTaHHS;

— B BO3MO>KHOCTH KOMIUIEKTOBAHUS PA3HOBO3PACTHBIX IPYIII JJIs1 OPraHU3aluu
po¢OPHEHTALIMIOHHOM 1A TEIbHOCTH IIKOJILHUKOB, BOCIIUTATEIbHOE 3HAU€HUE KOTOPBIX
OTMEYAETCS B IPUMEPHOU ITpOrpaMme BOCIIUTAHNS;
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— B HHTEPAKTUBHBIX (popMax 3aHITUH IS HIKOJIBHUKOB, 00€CIeUNBAIOIINX OOIBIIYIO UX
BOBJICUEHHOCTb B COBMECTHYIO C II€1aroroM U APYTMMHU JETbMU JI€ATENbHOCTh U BO3MOXHOCTh
00pa30BaHMs Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOLTHOCTEH, KIIF0UEBOE 3HAUEHUE KOTOPBIX AJIs
BOCIIMTAHHUS [TOAYEPKUBACTCS IPUMEPHON IIPOrpaMMON BOCIIUTAHMSL.

OcoGeHHOCTH PadoOTHI YUUTES MO0 MporpamMMe. 3a/iada YIUTEIS COCTOUT B TOM, YTOOBI
COIIPOBOXKIATh IpoLecC NIPOPecCHOHATbHON OPUEHTALNH IKOIBHUKA, PACKPbIBasl IOTEHLUAI
Ka)JI0T0 Yepe3 BOBJICYEHNE B MHOTOOOPa3HYIO JeSTEIbHOCTh, OPraHN30BAaHHYIO B Pa3HBIX
dopmax. [Ipu 3TOM pe3ynbTaToM paboThl YUUTENS B IEPBYIO OUEPEb ABISAETCS TMUYHOCTHOE
pasBuTHE yyalerocsa. JINUHOCTHBIX PE3yJbTaTOB YUUTEIb MOXKET JOCTHYD, YBJIEKAs yUCHUKA
COBMECTHOM M MHTEPECHON UM 00OUM JIEATEIbHOCTBIO, YCTAHABIMBAS BO BPEMs 3aHATHI
0OpOsKENaTeNbHYI0, OIICPKUBAIOIIYI0 aTMOC(Epy, HACHIIAs 3aHATHS IEHHOCTHBIM
cozxepxanueM. [IpumepHas cxema npoBeaeHUs 3aHATUHI 110 IPOTPaMMe:

1. OGbsAcHeHHE TEOPETHYECKOTO MaTEpHAIa 10 TEME.

2. TloAroToBKa K OKCHEPMMEHTAIbHOMY 3aHATHIO, OOCYXKJICHHE OOBEKTOB Ul
IPAaKTUYECKOI'0 3aHATHUS.

3. IlpoBeneHMe INPaKTHYECKOTO 3aHATHS — OCHOBHAS 3a7ada OCBOEHHE METOONIOTHMH
JTAHHOTO KCIIEPUMEHTA.

4. Tlo OKOHYaHMM NPEWIOKUTH JETAM, KOTOPBIE 3AHHTEPECOBANMCH  JAHHBIM
9KCIEPUMEHTOM, Pa3BUTh €r0 B UCCIIEA0BATENILCKUN MPOEKT. [t 3T0oro Heo6Xx0AUuMO 00CYIUTh
00BEKTHI, KOTOpPbIE YUEHUK OYyAET McCIe10BaTh, COCTABUTD IIaH SKCIIEPHUMEHTA.

5. TTomMo4Yb yUeHHKY IIPOAHATM3UPOBATH PE3YJIbTaThl SKCIIEPHMEHTA.

OneHnTh pe3yNbTaThl MPOEKTHO-UCCIIEA0BATENLCKOM e TETbHOCTH IKOILHIUKOB MOYKHO
B IIpOIIECCE 3alUThHl MMHU CBOUX paboT B paMKax IIKOJIbHOM HaydYHOIPAKTUYECKOM
KOH(epeHIIHH.

COJIEP)KAHUE KYPCA BHEYPOUHOU JESTEJBHOCTH

«OcHoBbI pacTeHneBoacTBa» 10 kiaccol (68 yacos)

1. Beéeoenue 6 pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTeHHEBOACTBO: OCHOBHBIE (DAKTOPHI BhIpaIIMBaHUs pacTeHUi. cTopus pa3BuTus
arpoxuMudeckux 3HaHui (pabotet M.B. JlIomoHocoBa, FO. JIubuxa, byccenro, B.B. Jlokyuaesa,
K.A. Tumupszesa, I1.A. Kocteruesa, J[.H. [Ipsaumraukosa u np.). [Ipaktuueckas pabora
«bouxka JInbuxa.

2. Aepomexnuueckuii sxcnepumenm (6 uacos)

[TpaBuiia mocTaHOBKU arpo3kcrepuMeHToB. [locTaHOBKa SKCIIEPUMEHTOB € pacTeHUusIMU. BriOop
TEMBI, COCTABJIEHUE TUIOTE3bI, IEJIN U 33/1a4 SKCIEPUMEHTA M0 BbIPAIIMBAaHUIO PACTEHUN B
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KOHTpoJupyemoil cpeae. KoHTpom, TOBTOPHOCTH, MPOBEACHUE dKCIIepuMeHTa. [InannpoBanue
skcniepuMenTa. OLeHKa pe3ybTaToB dKCepuMenTa. McecnenoBarenbckas padora «DakTopsl,
BIIMSIONINE HA POPACTAHUE CEMSIH (POCT MPOPOCTKOB)».

OcBoeHne TeXHOJIOT U KpYTrJIOroau4HOro BbIpallliBaHH CajIaTOB U MUKPO3CIICHU

B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX yCI0BUAX. COOp yCTAaHOBKU /1JIsl BBIpAILIMBAHUS PACTECHUI B
KOHTPOJIMPYEMBIX YCIIOBHUSX.

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

Bona. PactBop. BeITskka. AHHMOHBI, KATUOHBI, 3JIEKTPONPOBOAHOCTH U pH pactBopa. Poiib
XUMHYECKHX 3JIEMEHTOB B MUTAaHUU pacTeHuil. [lonydueHne nuTaTelbHbIX BEIIECTB PACTCHUSIMH.
[TpakTrueckas pabota «CxeMbl MUTATENBHBIX PAcTBOPOB. Pacuer 103 ynoOpenuii 1uist
MUTATEIBHBIX PACTBOPOBY.

VY noOpeHus: opranndyeckrue, MUHepaibHble, MUKpoOHosornyeckue. TUIbl MUTaHUS paCTEHUH.
Bo3zaymnoe n MuHepanbHOE (KOPHEBOE) MUTaHKUE pacTeHUi. TpaHCHOPT MUTATEIbHBIX BEIIECTB
pacTeHuil: BOCXOASIINI U HUCXOAIIUH TOK. Baskneimue kanuitaeie, hocopHbie U a30THBIC
ynobpenus, ux cBoiicra. [Ipocteie u cnoxusle ynoopenus. [Ipaktuyeckas padora «l[IpaBuna
cMmemuBaHus ynoopenuit» [Ipakruueckas padora «[luranue pacteHuit: TEXHOIOTUS
IIPUTOTOBJIEHUS TUTATENBHBIX PACTBOPOB ISl PA3HBIX KYJIBTYP».

PocTt u pa3zButue pacteHuil: 3Tanbl OHTOreHe3a, PaKkToOphl, BIUSIOLINE HA POCT PACTEHUIL: CBET,
I'yCTOTa MOCaJI0K, MuTanue, cyocrpart. [IpakTuueckas padora « MOHUTOPUHT MUHEPATILHOTO
IIATAHUS PACTCHUI».

OcoOeHHOCTH MUTaHUS PaCTEHUM a30TOM. A30T U €r0 3HaUY€HUeE B )KM3HU pacTeHU. PopMBI
a30Ta U UX MPEBpaICHUE B IIOYBE.

Hctounuku docdopa ans pacteHus. 3HaueHue Gocpopcoiepkainx COeTMHEHUN B KIETKeE.
Ponps Makpospruyeckux coenuuennit pocdopa B sHEPreTUUECKOM OOMEHE.

Bnusinue xanus Ha gu3nyeckue cBOCTBa MPOTOIUIA3Mbl, HAa PEPMEHTHI YTIEBOJOPOIHOTIO
oOMeHa, cuHTe3 0enkoB U Ap. Poiib Kanus B moyiep>kaHuy HOHHOTO OajlaHca B TKaHsX, B
IpoLeccax CaMOperyJIsIHH.

PerynstopHas u cTpykTypooOpazoBaTenbHast pojib Kajbls. Y4yacTue B 00pa30BaHUU
KJIETOYHOM CTE€HKH, MOJIEP>KaHUU CTPYKTYpPbl MEMOpaH U PETyJALUs UX POHUIIAEMOCTH.

3HaueHUE MarHusl B MeTa00JIM3Me paCTCHHﬁ. Marnuii B cocTaBe xnopoq)wma, CXO0ACTBO
xnopoq)mma W reMorJIoOnHa Kak CBUACTCIIBCTBO €IMHCTBA OPraHUYCCKOTO MUpa.

Cepa " €Tr0 OCHOBHLIC COCANHCHUS, UX POJIb B CTPYKTypHOﬁ OopraHu3anuu KJICTKH, y4aCTUC B
OKHCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIX PCAKIIUAX.

MI/IKpOE)J'ICMCHTLI. Hpe,Z[CTaBJ'ICHI/I}I 0 POJIM MUKPOIJICMCHTOB B MeTaboIn3Me paCTCHHﬁ.
OcoOeHHOCTH MOCTYIIJICHUS MHUKPOJ3JICMCHTOB B PACTCHUA. CI/IHepFI/BM N aHTarOHu3m
9JICMCHTOB ITMTaHUA paCTCHHﬁ.



PacTurenbHas AMarHOCTHKA U METO/bI HICHTU(UKALIMY HEAO0CTaTKa/ N30bITKA JIEMEHTOB
nutanus. [Ipaktuueckas pabota «PactutenpHas THarHOCTUKA.

HccnenoBatenbckas paboTta «OueHka COCTOSHUS KOMHATHBIX PACTECHH, PACTCHUN Ha
HIKOJIbHOM TepPUTOPUH, YCTAHOBKA MPUYHMH NMATOJIOTUYECKUX COCTOSHUM (IPU HATTUYUN)».

HccnenoBarenbckas padota «OneHKa BIUSHUS pa3IuYHbIX 3JIEMEHTOB Ha COCTOSIHUE PacTeHUN
(cocTaBiieHHE PA3IUYHBIX TTOIKOPMOK).

4. Pecynamopul pocma pacmenuil. 3awguma pacmenuii (4 uaca)

[TonsiTue o perynsatopax pocta pacteHu. CTUMYISTOPBI pocTa — GUTOTOPMOHBI (AYKCHHBI,
ru00epeUTMHBI, TMTOKWUHUHBI). ITHrHOUTOpHI pocTa pacTeHuii: 1. mpupoaHbie (a0ciu3oBas
KHCIIOTa U HEKOTOpPbIE ()eHOTIbHBIC BElIecTBa (MKyMapoBasi, KOpUYHasi, CaJuIHIOBas K-Thl), 2.
cuHTeTHuYeckue (MOphaKkTHUHBI, peTapAAHTHI, 1e(ONUAHTHI, JECUKAHTbI, TePOULIUIbI).
OUTOMOHUTOPHHT U OLIEHKA COCTOSHUS pacTeHuil. CoBpeMeHHbIE CITOCOOBI MOHUTOPHHTA.
[Tpaktuyeckas pabora « DPUTOMOHUTOPHHT U OLIEHKA COCTOSHUS pacTeHuii. CoBpeMeHHbIE
CrI0COOBbI MOHUTOPUHIA.

HccnenoBarenbsckas padota «BinusiHue rerepoaykciuHa Ha popacTtanue (pocT Ha pa3HbIX
CTa/IUsX, B Pa3HbIX YCIOBUSX) Pa3IMUHBIX PACTEHUII.

3amuTa pacTeHH OT BpeauTeneid: ocHOBbI Onomerona. [Ipaktuueckas pabora

((I/IHCGKTapI/II/II IIpaBHJia U YCJIOBHSA Pa3BCACHUS MMOJIC3HBIX HACCKOMBIX)».

5. Boonas, necuanasa u nousennasn Kyaismypol, ux npumeHeHue é blpauiueanuu
pacmenuii. Quzuonozun pacmenuil (8 yacos)

BojnHas, nmecuanas 1 no4YBEHHAas KyJIbTYpbl, UX IPUMEHEHUE B BbIPAILIMBAHUN PACTCHUM.
[TpoBenenue Boabl B KOpHE U cTebdiie pacteHuil. [Ipaktuyeckas pabora «KopHeBoe aBieHUE.

Bopanblit pexxuM pacTeHUI: CTPOEHHUE YCTHUIL: (PAKTOPBI, BIMSIOIIME HA UX PACKPBITHE U
3aKpbITHE. 3HAUEHNE MEXaHU3Ma PEryJIAlUY UCIIapeHus Biaru pacrenueM. [Ipaktnueckas
pabota «IIpurorosieHue npemnapara yCTbUI METOJOM CIICIIKa.

HccnenoBarensckue paboThl: «BnusHue ycloBuil coepkaHus paCTeHUI Ha KOJIMYECTBO
YCTBUII.

@DOTOCHHTE3 — YHUKAIIbHBIN Nporiecc pacteHuil. TeMHoBas u cBeToBasi ¢a3bl OTOCHUHTE3A.
3HaueHue POTOCHHTE3a JUIsl )KUBBIX opraHu3MoB. [Ipaktuyeckas padora «DyHKIMOHAIBHAS
JUArHOCTHKA pacTEHUI 10 aKkTUBHOCTH XJIOpoIutacToB» MccnenoBarenbekas padora
«Omnpenenenune xnopoduina A u b, orieHka GOTOCMHTETHYECKOM aKTUBHOCTH PACTCHUH U
(bakTOpOB, BIUSIONINX HA HEEY.

dakTopsl pocTa pacTeHUI: BO3yX U a’panus. [TonzeMHoe AbIxaHue pacTeHUil: cocTaB
MIOYBEHHOTO BO3/yXa, ra3000MeH. ['a3000MeH npu 6ecriouBEHHOM BhIpalllMBaHUH.



[Tpaktuueckas padota «Asparus, CO2 u O2. Jlpixanue pacrenuii». [Ipaktudeckas padora
«/IpIXaHHE pACTEHUN: OLICHKA MHTEHCUBHOCTH JBIXaHUS PACTEHUN U IIOJIOBY.

HccnenoBarensckue padoThl: «BiusHue criocoba BhIpaliuBaHus (COCTaBa MUTATEIbHOW CMECH,
CXEMBbI BHECEHMSI) HA POCT U Pa3BUTHUS PA3INYHBIX PACTCHUID.

6. Kynemypnsie pacmenusn. Cospemennsvie acnekmut cenexyuu (20 uacog)

Kak yenoBek crain ucrnosnb3oBath pacteHus1? CBsi3b pa3BUTHUS IUBWIM3AIIUN YEJIOBEKA U
ojJioManTHUBaHus pacteHnid. [lomectukanus. Juckyccus «JloMmecTukanys, Bce I paCTCHUS U
JKUBOTHBIE, KOTOPBIC JKUBYT PSIZIOM C YEJIOBEKOM MM OJIOMAITHUBAIOTCSA? MOKHO JIM CYUTATh
TapakaHa OJOMAaIIHCHHBIM KUBOTHBIM?)

HaCJ'Ie,I[CTBeHHOCTI) 1 U3MECHYMBOCTh — OCHOBHEIC CBOMCTBA JKMBBIX OpraHnu3MoB.
HM3MeHunBOCTh. BUibl H3MEHUYUBOCTb. HpaKTI/I‘leCKa}I pa60Ta ((MO,Z[I/I(I)I/IKB.I_II/IOHHEISI
HN3MCHYHNBOCTDH (J'II/ICTBH, HUI'OJIKH C OJHOI'O L[epeBa)».

I'en — MaTepuanbHbIi HOCUTENb HACJIEICTBEHHOCTU U M3MEHYMBOCTH. HyKII€MHOBBIE KHCIIOTHI.
Jlokanu3zanus reHeTHYecKoro Marepuaia B kietke. Jlenenue kierok. Permmukanus JJHK.
OcHoBHas orMa MoJekyisipHoit Ouonoruu. Tpauckpunuus. Tpancnsanus. MyTamuu.
[TpakTrueckas pabota «I'eH — HHCTPYKIHUS MO COOpKe KIETKH (Ha Oucepe Ui KOHCTPYKTOPE)».
[TpakTrdeckas paborta «Mytanus Ha OyTepOpoze (1000l 00BEKT U3 PEIbIIYIIEH padoThI, Te
W3MCHEHUE UHCTPYKITUY MPUBEICT K M3MECHEHHUIO BHEIITHETO BHUJIA O0OBEKTA)).

OddexT OyTHIIIOYHOT0 TOPIIBIIIKA ¥ TeHETHYECKOe pasHooOpa3ue. Uto Takoe reHOaHK? 3aueM
COXPAaHSTh T€HETHYECKUE PECYpChl pacTeHHi? OCHOBHBIC CITOCOOBI COXPAHCHHS TCHETHUECKUX
pecypcoB pacTeHui (ex situ u in situ).

3nauenue padbot H.M. BaBunoBa. 3akoH romosorndeckux psaoB. LIeHTpbl mpoucxoxaeHus
KynbTypHbIX pacrenuil H.W. Basunosa u I1.M. XKykosckoro. [IpakTiuueckast pabota no
rpynnam «OTKy/a Ha HalllMX CTOIax (GPYKThI/OBOIIH/3IaKM.

OcHoBHbIe MeTO bl cenekiuu. [ nbpuanzanus. ®opmsl 0T60pa. OCHOBHBIE HANIPABICHUS
CEJICKIIUU: YITYUIICHUE YPOKAMHOCTH, YCTOWYUBOCTH K OMOTHYECKUM U aOMOTUYECKUM
dakropam. [IpakTruueckas pabora «BripammBaem ropox. Kak mpoBecTu ckpemmBanue y
ropoxa.

EcTb nu xu3Hb B mpoOupke? bruoTexHonorus KynbTypHbIX pacTeHuid. MccnenoBarensckas
paboTta «BrIpamuBaHue pacTeHU B MPOOUPKE» (MOKHO BOCIIOIB30BATHCS pe3yabTaTaMu
IPEIBIAYIIAX SKCIIEPUMEHTOB TI0 COCTABJICHUIO MTUTATELHBIX PACTBOPOB JIJISI PACTCHUH ).

Kak uenoBek MoxeT MOAUPUIIMPOBATH pacTeHUs? [ eHeTHUecKoe peJakTHPOBaHUE.
CoBpeMeHHbIE TOAXOAbI U JOCTHKEHHSI TEHETUYECKOTO PEAAKTUPOBAHUS PACTCHUM.
[TpakTiueckast pabota «['eHOMHBIE HOXKHMIIBI

(MomenupoBanue padoTsl cuctembl CRISP-Cas).



7. Pacmumenvnasn npodykuus. (8 uacos)

Hanzemusble n moazemusie opranbl pactenuil. [loOer n BUIOM3MEHEHHBIN TOOET pacTeHUH.
Crioco0ObI pa3MHOXKEHHS PACTCHHA.

[TonsTHE 0 KauecTBe MPOAYKTOB NMUTaHUA. IIpo01eMbl KOHKYPEHIIMHY OT€YECTBEHHBIX
IIPOJYKTOB IIUTaHUs C UMIIOPTHBIMU. JIOTMCTHKA TOCTABKU U CPEACTBA COXPAHEHUS MPOAYKTOB
nutanus. [Ipaktuueckas pabota «IIpenensHo nomyctumbie koHnenTpauuu (I11K) u meronsr
KOHTPOJIs1 0€30I1aCHOCTH PACTUTENBHBIX MPOYKTOB ITUTAHUS.

Mukpo3eneHs: ToJIe3HOCTh U TexHosorus. MccnenoBarenbckas padbora «OleHKa KauecTBa
BBIPAIICHHONW MUKPO3€JIeHn» (JINOO CBOS, TUOO U3 Mara3uHa).

XuMUYeCcKui aHanu3 MPOYKIIHH. OcHOBBI  CHEKTPO(GHOTOMETPHH.

[Torenmuromerpusi. Xpomarorpadusi. [Ipakruyeckas pabora «MeTObI OIIEHKH KauecTBa
pacTUTEILHOU MPOIYKIIMH: XPAaHECHUE U COXPAHHOCTh MMUTATEILHBIX BEICCTBY (110 JOCTYITHOMY
000pyI0BaHUIO).

HccnenoBarenbckas padota «Omnpenenenue BuramuHa C METO0M 00paTHOrO TUTPOBAHUS B
IUI0J]aX Ha pa3HOM CpokKe (croco0e) XpaHEHUSI».

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI KYPCA BHEYPOUHOM
JAEATEJIBHOCTH

3aHsaTus B paMKax ImporpaMmbl HAIIpaBJICHBI HA oOecrieyenue JOCTHMIXKCHUS NIKOJIbHUKaAMH

CJIEIYIOIINX JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
JInyHOCTHBIE pe3y/IbTaThl:

B cpepe epasicoancrkoeo eocnumanusi: TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM
JeATEIbHOCTH TIPU BBIITOJIHEHUH UCCIIEJOBAaHUN U IIPOEKTOB, CTPEMIICHUE K B3aUMOIIOHUMAaHUIO
Y B3aUMOIIOMOIIH.

B cipepe nampuomuueckoeo 6ocnumanus: OTHOIIEHUE K OMOJIOTHH KaK K BaXKHON
COCTABJIAIOLIEN KYJIbTYPBI, TOPIOCTh 32 BKJIAJ POCCUMCKUX U COBETCKUX YUYEHBIX B pa3BUTHE
MHUPOBON OMOJIOTUYECKOI HayKH.

B cd)epe ()yxoeuo-Hpa@cmeeHHoeo eocnumaHus. TOTOBHOCTb OUCHHUBATH MMOBEACHUEC U IMOCTYIIKH
C IMMO3ULUH HPaBCTBEHHBIX HOPM U HOPM 9KOJIOTHYCCKOU KYJIbTYPBI; HOHUMAaHUC 3HAYNMOCTHU

HPAaBCTBCHHOI'O ACIICKTA ACATCIIbHOCTH YCJIOBCKA B MCIUITUHE U OHOJIOTHH.

B cpepe scmemuueckoeo 6ocnumanus; MIOHUMaHUE POIX OMOJIOTHU B (POPMHUPOBAHUU
ACTETUUYECKOU KYJIbTYPBI IMUYHOCTH.

B cgpepe puzuueckoeo socnumanus, popmuposarus Kyibmypuvl 300p08bs U IMOYUOHAILHOO0
bn1a2ononyyus: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO U YCTAaHOBKA Ha 370POBBIN
00pa3 )U3HU (310pOBOE NMUTAHHUE, COOIOACHNE TUTUEHNYECKUX MTPABUI U HOPM,

cOanaHCUPOBAaHHBIN PEKUM 3aHATUN U OTAbIXA, pETysipHas pu3nyecKkasi akTUBHOCTb);
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OCO3HaHUE MOCEACTBUM U HEMPUATHE BPEIHBIX IPUBBIYEK (YHOTpeOICHUE aKOroJs,
HApKOTHKOB, KypeHHe) U UHbIX (hopM Bpeaa it pU3NYECKOro U ICUXUYECKOTO 310POBbSI;
co0uIro/IeHHEe MPaBUI O€30MaCHOCTH, B TOM YHCII€ HABBIKM OE€30I1aCHOTO TIOBEICHUS B
OPUPOIHOH cpere; CPOPMUPOBAHHOCTH HABBIKA pedIIeKCHH, YIIPABICHNE COOCTBEHHBIM
SMOIMOHATBHBIM COCTOSITHHEM.

B cghepe mpyoosoeo eocnumanus: akTHBHOE ydacTue B PELICHUH NMPAKTUYECKUX 3a/1ad (B
paMKax ceMbH, IIKOJIbL, TOPOJa, Kpast) OMOIOrHYeCcKOi 1 SKOJIOTHYeCKON HalpaBIeHHOCTH,

MHTEpEC K MPAKTUYECKOMY U3yUEHHIO PodeccHii, CBA3aHHBIX ¢ OMOJIOTHEH.

B cpepe sxonozcuueckoeo 6ocnumanus: OpueHTaUs HA IPUMEHEHHE OMOIOTUYECKUX 3HAHUHN
IPY PEUICHUH 33/1a4 B 00J1aCTH OKPYXKAIOIIEH Cpe/ibl; 0CO3HAHUE SKOJIOTUYECKUX MPOOIIeM U
MyTel UX PEelIeHUs; TOTOBHOCTh K YUaCTHIO B IPAKTUUECKON JAESITEIbHOCTH IKOJIOTUYECKOM

HaIpaBJICHHOCTHU.

B cghepe nonumanus yennocmu nayuno2o nosHanus: OPUEHTALIMS HA COBPEMEHHYIO CUCTEMY
HAay4YHBIX HpeI[CTaBJIGHI/Iﬁ 00 OCHOBHBIX 6I/IOJIOFI/I‘-IGCKI/IX 3aKOHOMCPHOCTSX, B3aAUMOCBA3AX
YeJIOBEKa C MPUPOIHON U COIMATBHOM CPEeI0if; MOHUMAaHHUE POJIH OMOJIOTHYECKON HAyKH B
(GOpMUPOBAHUH HAYYHOTO MHPOBO33PCHHMS; PA3BUTHE HAYYHOU JIF0003HATESIILHOCTH, HHTEpEca K
OMOJIOrN4YeCcKON HayKe, HaBbIKOB MCCIIEA0BATEIbCKOMN 1€ TEIbHOCTH.

B cghepe aoanmayuu x uzmensarouumcsa yciosusam coyuaibHou u npupooHoU cpeobl:
a/IeKBaTHAas OLEHKA U3MEHSIOIUXCS YCIOBUI; IPUHSATHE pelIeHus (MHAUBUIYyalbHOE, B
IpyIMIie) B U3MEHSIOUIMXCS YCIOBUSIX HAa OCHOBAaHUM aHalIM3a OMOJIOrHYecKoi nH(popMaluu;
IUTAaHUPOBAHME ACHCTBUI B HOBOM CUTYallud HA OCHOBAHUU 3HAHUH OMOJIOTHYECKUX
3aKOHOMEPHOCTEH.

MeTanpenMeTnme pe3yJbTaThbl:

B cpepe osnaoenus ynusepcanvuvimu yuebHbMU NO3HABAMENbHLIMU OCUCMBUAMU.

bazoBrIe JOrHUecKre JlGﬁCTBH?II

® BBIBJLITH M XapaKTEpH30BaTh CYLICCTBCHHBIC IIPU3HAKHU OMOJIOTHYECKUX OOBEKTOB

(stBIICHUN);

® yCTaHABIIMBaTh CYIIECTBEHHBIH MPH3HAK KIACCH(PHUKAINNA OHOIOTUYECKUX OOBEKTOB
(sSBIEHMH, MPOLECCOB), OCHOBaHUS Ui OO0OOIIEHHWS U CpaBHEHUs, KpUTEPUU

MMPOBOAMMOI'0 aHAJIN34A,

®* c y4€TOM TMpPEeUIOKEHHONW OMOJIOTMYECKOW 3a/Jauyd BBISBIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUUS B pacCCMAaTPUBAEMBIX (haKTax W HAOMIOJEHUSX; MpeiaraTh KPUTEPUH st

BBISIBJICHHSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUUI;

®  BBIIBIATH JePUIUTHI HHYOPMAINH, TaHHBIX, HEOOXOUMBIX JIJIsl pEILICHUs TOCTaBICHHON
3a/1a4u;

® BBIIBIISATH NPUYMHHO-CJIEJCTBEHHBIE CBSI3U NMPU M3YUYEHUH OMOJIOTMUYECKUX SIBICHUN U
MIPOLIECCOB; J€NaTh BBIBOABI C HCIIOJIB30BAHUEM JECAYKTHBHBIX M WHIYKTHUBHBIX

YMO3aKIIOYeHUH, YMO3aKJIIOUEHUN 10 aHajJoruu, (QopMyiaupoBaTh THUIOTE3BI O

B3aMOCBA3AIX,



CaMOCTOSITENIbHO BBIOMpaTh CIMOCOO pelIeHuss YyueOHON Ouolorndyeckoil 3amauu
(cpaBHUBaTh HECKOJIBKO BapUAHTOB pEUICHUS, BHIOMPATh HamOoJee MOAXOJSIINHA C

y4€TOM CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBrIe HccaenoBaTeIbCKUE ACHCTBUS:

HCII0JIb30BATh BOIIPOCHI KaK I/ICCHGILOBaTeJILCKI/IfI HHCTPYMCHT I1O3HAHMA,

(dbopMyIMpoBaTh BOMPOCHI, (PUKCUPYIOLIUE Pa3pbiB MEXIY PEAlbHBIM U KeNaTelIbHbIM
COCTOSTHUEM CHUTYyalllH, 00BEKTa, 1 CAMOCTOSATEIHHO

YCTaHABJIMBATbL HCKOMOC U JJAHHOC,

dbopMHpOBaTh THIOTE3y 00 MCTHHHOCTH COOCTBEHHBIX CYXKICHUH, apryMEHTHUPOBATh
CBOIO MTO3UIIMIO, MHCHHE;

MPOBOJIUTH II0 CAMOCTOSITEIIHHO COCTABICHHOMY IUIaHY HaOJIOJeHHE, HECIOXKHBIN
OMOJIOTUYECKUH  SKCIIEPUMEHT, HEOOJIBIIOE HCCIEAOBAaHHE TI0  YCTAHOBICHHIO
0COOEHHOCTEH OMOIOrnYeckoro 0obeKTa (Imporecca) u3y4eHus,
MPUYUHHO-CJICICTBCHHBIX CBSI3¢H M 3aBUCUMOCTEH OHMOJIOTMYECKHX OOBEKTOB MEKIY

co00ii;

OOCHUBATL HAa HNPUMCHUMOCTbL U AOCTOBCPHOCTH I/IH(l)OpMaI_II/IIO, IOJIYYCHHYKO B XOJ¢C

Ha6J'IIOI[eHI/I${ H OKCIICPUMCHTA,

CaMOCTOSITENTLHO (POPMYITHPOBATH OOOOIICHHSI U BBIBOJIBI IO PE3yJIbTaTaM IMPOBEAEHHOTO
HaOIOJICHUs, OKCIEPUMEHTa, BJIAJACTh HWHCTPYMEHTAMH OIIEHKH JOCTOBEPHOCTH

MOJIYYE€HHBIX BBIBOJIOB M 00O0IIECHHUI;

IMPOTHO3UPOBATHE BO3MOKHOC I[aJII)HGfIHIGG pPasBUTHUC OMOJIOTHYSCKUX MMpoueCCOB U UX
nocjaeACTBUA B AHAJIOTUYHBIX WA CXOAHBIX CHUTyallUdX, a TaKXKC BbIABUT'ATH

MMPpCANOJIOXKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

PabGora ¢ uadopmarmeii:

MPUMEHATh Pa3IMYHbIE METOJbI, MHCTPYMEHTHI M 3alpoChl MPH TOUCKE W OTOOpE
Ouoslornyeckoil MHGOPMAIMK WM JAHHBIX W3 UCTOYHHKOB C YYETOM MPEITIOKECHHOM
y4eOHOW OMOJIOTHYECKOH 3aa4u;

BBIOMPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETHPOBATH OHOJOTHYECKYIO
uHGOPMAIIHIO PA3IMYHBIX BUIOB M (OPM NpeCTaBICHHUS;

HAXOJUTh CXOIHBIE apryMEHTHI (TIOATBEPKIAIOIINE UITH OMPOBEPTAIOIINE OJHY U TY XK€
UJICI0, BEPCHUIO) B Pa3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX

CaMOCTOSITEJILHO BBIOMpPATh ONTHMAIbHYIO (OpMy MpeacTaBieHHUs WHPOPMAIUU |
WUTIOCTPUPOBATh pPElIacMbIe 3a7aydl HECIOKHBIMH CXEMaMH, JHarpaMMaMH, HHOM
rpaduKoi ¥ ©X KOMOMHAIMSIMU;

OLICHUBATh HAJEKHOCTh OMOJIOTMYECKONH WH(POPMAILIUU IO KPUTEPHUSIM, MPEITI0KCHHBIM
yUUTeIeM Win cHOPMYTUPOBAHHBIM CAMOCTOSTEIIBHO;
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3alIOMUHATh M CUCTEMATH3UPOBATh OMOJIOTHYECKYIO HH(OPMAIIUIO.

B cgepe osnaoenus ynusepcanbrvimu yueonvimMu KOMMYHUKAmMueHuIMu Oeticmsusimu OOIIeHHE:

BOCIOPUHUMATh U (OPMYIUPOBATh CYXACHUS, BBIpAXKAThb O3MOLMU B IMpoLEcce

BBIITIOJTHCHHS IMTPAKTUYCCKUX U na6opaTopHHx pa60T;

BBIpaXaTh ce0s1 (CBOIO TOUKY 3pEHUsI) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

pacrmo3HaBaTh HeBepOajdbHBIC CpPEACTBAa OOIICHHS, TOHMMATh 3HAYEHHUE COIHAbHBIX
3HAKOB, 3HaTh W PACIO3HABATh MPEANOCHUIKH KOH(JIMKTHBIX CHTYAallHHd M CMST4aTh
KOH(JIMKTBI, BECTH TIEPETOBOPHI;

MMOHUMATh HAMEPEHUS APYTUX, IPOSBISATH YBAKUTECIILHOE OTHOIIICHHE K COOCCETHHUKY U B
KOPPEKTHOH Gopme GOopMYIHPOBATH CBOU BO3PAKECHUS;

B XOJC AMANiora W/WIW JTUCKYCCHHM 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOit
OMOJIOrMYECKON TEeMbl U BbICKA3bIBaTh HMJICH, HAIlCJICHHBIC HA PEHICHUE OMOJIOIHMYECKOM
3a/1a4u ¥ NoJIepKaHue OJ1aroKenaTeIbHOCTU OOIICHHS;

COIOCTABJIATh CBOM CYXJCHHUS C CYKICHUSAMH JIPYTMX YYaCTHHUKOB JIHAJIOTa,

O6Hapy)KI/IBaTB pasiinuusa u CXO0ACTBO HOSHHHﬁ;

MyOJIMYHO TPEACTABIATH  PE3YyIbTAThl  BBITOJHEHHOTO OHOJIOTMYECKOTO  OIBITA
(3KCTIepuMeHTa, UCCIIeI0OBaHUS, IPOEKTA);
CaMOCTOATENIbHO BBIOMpaTh (OpMaT BBICTYIUICHHS C y4€TOM 3a7ad MPE3CHTALNH U

ocoOeHHOCTEH AyAUTOPUHU U B COOTBCTCTBHUU C HUM COCTABJIATH YCTHBIC U IIMCBbMCHHBLIC

TEKCTBI C UCITOJIb30BAHUECM HIJUIFOCTPATHBHBIX MATCPHUAJIOB.

CoBMecTHAas IeATeNbHOCTD (COTPYIHHUYECTBO):

MOHUMATh M MCIIOJIb30BaTh MPEUMYIeCTBa KOMaHIHON U MHAMBUIYAIbHON pabOTHI MpH
pelIeHNH KOHKpPETHOW Ouosornyeckoil mnpoOsiaembl, 0OOCHOBBIBaTH HEOOXOIUMOCTH
MIPUMEHEHHUSI TPYIIOBBIX (POPM B3aMMOJECHCTBHS MPHU PELIEHUU MTOCTABICHHON yueOHOI

3a71a4u;

IIPUHUMATE LEJIb COBMECTHOM NEATEIIBHOCTH, KOJJIEKTMBHO CTPOUTH ACUCTBUA MO €€
JOCTHKEHHUIO: PACIPEEIATh POJIH, TOTOBAPUBAThCA, 0OCYKAATh MPOLECC U PE3yNIbTaT
COBMECTHOH paboThI;

yMeTh 00001aTh MHEHHUS HECKOJBbKUX JIOAEH, MPOSBISITH T'OTOBHOCTh PYKOBOAMTD,
BBIIIOJIHATH [IOPYYEHHUS], TOJUUHATHCS;

IUTAHUPOBATh OPTaHU3aAIMI0 COBMECTHOH pPabOTHI, OMpEAENSATh CBOIO poib (C y4EToM
MPENNOYTeHUH U BO3MOXKHOCTEH BCEX YYACTHHUKOB B3aMMOJEWUCTBUSA), pacCIpenessaTh
3aladyd  MEXJy 4WIeHaMH KOMaH[bl, Y4acTBOBaTh B TIPYMNNOBBIX ¢GopMax padOThI
(o6cyxaenns, 0OMeH MHEHUSIMU, MO3TOBbIE IITYPMBI U UHBIE);

BBIMOJIHATE CBOIO YacTh PabOThI, JAOCTHraThb KAaueCTBEHHOTO pEe3ylbTaTa IO CBOEMY
HAIIpaBJICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUS C IPYTUMHU WICHAMHU KOMaH/IbI;
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OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a B OOIIUI MPOAYKT MO KPUTEPUAM, CAMOCTOSATEIIBHO
c(OpMYIMPOBAHHBIM YYaCTHMKaMHM B3aUMOJACUCTBHS; CpPaBHUBATb peE3yJbTaThl C
I/ICXOI[HOI71 321,[13‘-16171 W BKJIAJ KaXIOro 4JjCeHa KOMaHAbl B AOCTHXXCHUC PC3YJILTATOB,
pa3nensaTh chepy OTBETCTBEHHOCTU U IPOSIBJIATh TOTOBHOCTh K IIPEJOCTABICHUIO OTYETA
repes rpyImou;

OBJIAJIETh CHCTEMOM  YHHMBEPCAJIBHBIX KOMMYHMKATHBHBIX JCHCTBUH, KOTOpas
obecrieunBaeT CcHOPMUPOBAHHOCTH COLMAIBHBIX HABBIKOB M AMOIMOHAIBHOTO

WHTCIIJICKTA IIKOJIbHUKOB.

B cpepe osnaoenus ynusepcanvuvimu yueOHbLMU pe2YIAMUSHLIMU OelCEUIMU!

CamMoopranusaiusi:

BBISIBIISATH TIPOOJIEMBI ISl PEUICHUSI B JKU3HEHHBIX U YYEOHBIX CHUTYaIUsX, HCIIOJIB3YS
OMoJIOrnYecKHe 3HaHMS;

OpUEHTHPOBATHCS B PA3IUYHBIX IOJAXOJAX MPUHATHUS peElIeHUuN (MHIUBUAYAIbHOE,
MIPUHSATHE PEILICHUS B IPYIIIE, IPUHATHE PELLIEHUI IPyNIoi);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM pPELIeHUs 3aJaud (WIM €ro 4acTb), BhIOMpATh
crnoco0 pemeHus yueOHoi OMOJOoruyeckod 3ajauu ¢ y4€TOM MMEIOUIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Mpe/laraéMble BapUAHTHI PEIICHUI;

COCTABJISITh IUJIaH JEHUCTBUM (IUIaH peaju3alii HAaMEYEHHOTO aJropuTMa pPEIICHHS),
KOPPEKTUPOBATh MPEATIOKEHHBINA AITOPUTM C yUETOM MOTyUYEHUSI HOBBIX OMOJIOTHYECKIX

3HaHUN 00 M3y4aeMoM OHMOJIOTMUECKOM OOBEKTE;

AC1aTh BBI60p n 6paTB OTBCTCTBCHHOCTD 3a PCUICHUC.

CaMOKOHTpOJIb (pediekcus):

BJIAJIETh CIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHUBAIMH U pe(IIEKCUH;
JaBaTh aJIEKBaTHYIO OLICHKY CUTYalluU U IpeJylaraTh IJiaH €€ H3MEHEHNU

YUYUTBIBATb KOHTCKCT U MNPCABUACTL TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH IIPpU
peuieHun y‘le6H0ﬁ OMOJIOTHYECKOM 3aiauu, aJallTUPOBATh PCHICHHUEC K MCHAIOIMHUMCA

00CTOATEILCTBAM;

OOBSICHATH MPUYUHBI JOCTUXKEHUS (HEJOCTHXKEHUS) PE3YIbTAaTOB AEATENbHOCTH, 1aBaTh
OLIGHKY MPHOOPETEHHOMY OIBITY, YMETh HAXOJIWUTh IO3UTUBHOE B MPOU3OILIEAIIEH

CUTYyalluHu,
BHOCHUTBb KOPPCKTHUBBI B ACATCIIbBHOCTD Ha OCHOBC HOBBLIX O6CTO$ITCJ'ILCTB, HN3MCHHUBIINXCA
CI/ITyaLII/Iﬁ, YCTAHOBJICHHBIX OH_II/I6OK, BO3HUKIIIHUX pr,Z[HOCTCI\/’I;

OIICHUBATH COOTBCTCTBUEC PE3yJIbTaTa LEJIU U YCIOBUAM.

OMONUMOHATBLHBIN UHTCIICKT:

pas3jiniaTthb, HA3bIBATh U YIIPABJIATH COOCTBEHHBIMU OMOIUAMHU U SMOIIUAMH OPYTUX,

BBISABJIATH U aHAJTU3UPOBATh IMTPUYUHBL BMOHHﬁ;
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® crTaBUTh ce0s HA MECTO APYyroro 4cjioBCKa, IOHNUMAaTh MOTHBBI U HAMCPCHUSA APYToro,

®  peryiupoBarth CIOCO0 BBIPAKEHUS SMOIIHIA.

* [lpunsitue ceds u Ipyrux;

® OCO3HaHHO OTHOCHUTBHCS K IpYITOMY Y€JIOBEKY, €0 MHEHHUIO;

® IpHU3HAaBaTh CBOE MIPaBO Ha OLIMOKY U TAKOE K€ IIPABO APYroro;
®  OTKPBITOCTH ceOe U JPYTUM;

® 0CO3HaBaTh HEBO3MOXHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

® OBJaAETh CUCTEMOW YHHUBEPCAJIbHBIX YUYEOHBIX PpEryISATHUBHBIX JEUCTBUM, KOTOpas
obecrieunBaeT GOPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS MO3ULMS
JIMYHOCTH), U U3HEHHBIX HaBBIKOB JMYHOCTH (yIpaBieHUs coO0OH, caMOIUCIHILINHEI,
YCTOMYMBOTO ITOBEACHMUS).

IIpeaMeTHbIe pe3yabTaThl OCBOCHHS ITPOrpaMmbl B
MO03HABATENBHON (MHTEIIEKTYyalIbHOM) cdepe:

- HpI/IO6peTCHI/IC OIIbITa MCIIOJIb30BaHUA MCTOJ0B OMOJIOrHYECKOMH HAYKH C LECJIbKO U3YUCHUA
OMOJIOTUYECKHUX 06’beKTOB, SIBJICHUH U IMpoucCCOB: Ha6J'IIOI[CHI/IC, OIMMCaHuc, MPOBCACHUC
HECJIOKHBIX OMOJIOTMYCCKUX OIIBITOB U OKCIICPUMCHTOB, B TOM 4YHUCJIC C UCIIOJIb30BAHUCM

AQHAJIOTOBBIX U IU(POBBIX OMOIOTUYECKUX MPHOOPOB U HUHCTPYMEHTOB;

— (hopMHUpOBaHKE YMEHHS HHTETPUPOBATH OMOIOTUYECKUE 3HAHUS CO 3HAHUSIMH U3 APYTHX
y4eOHBIX IpeAMETOB ((hU3NKH, XUMHUH, TeoTpaduu, HICTOPUH, OOLIECTBO3HAHUS U T. 11.);

— (popMupoBaHue yMEHUH peiaTh yueOHbIE 3aa4i OUOIOTHYECKOTO COACPKaHNUS,
BBISIBIIATH PUYUHHO-CIICJICTBEHHBIE CBSI3H, MPOBOJAUTH KAYECTBEHHBIE U KOJIMUECTBEHHBIC
pacyeTsl, JAenaTh BBIBOJIBI HA OCHOBAHUH MOJYYEHHBIX PE3Y/IbTaTOB;

— (hopMHpOBaHKE YMEHHS JIAHUPOBATh y4eOHOE MCCIEA0BAHNE WM TPOEKTHYIO paboTy C
Y4€TOM TMOCTABJICHHOH 1eNu: (hOpPMYyIUPOBATh MPOOIEMY, TUTIOTE3Y U CTaBUTH 33/1a4U
WCCJIeI0BaHMS, BRIOUPATh aJ€KBATHO MTOCTABICHHOM 11€JTM METO/IbI, JCJIaTh BHIBOIBI 110

pe3yjibTaTaM UCCICAOBAHWA UIIN HpOGKTHOfI JACATCIBHOCTH,

— ¢opmHpoBaHue HHTEpeca K YIITYOJICHUIO OMOJIOTNYECKUX 3HAHUHN
(mpeanpoduibHas MOArOTOBKA U MpodeccuoHanbHasi OpUEHTAlMs) U BBIOOpY OMOJIOTHH KaK

npoQMIBHOTO NPEAMETa Ha CTYIIEHH CPEJHETO MOJIHOr0 00pa3oBaHusl i OyayIen
npodeCcCHOHATIBLHOM 1eTENbHOCTH, B 001aCTH OMOJIOTHH, METULIMHBI, SKOJIOTHH, ICUXOJIOTHH,

BCTCPUHAPUH, CCIILCKOT'O XO3HI>'ICTB3.;

— BJIaJIeHHE HaBBIKaMH paOOThI ¢ HH(POpMaIMel eCTECTBEHHO-HAYIHOTO COJIEPKaHMUsI,
MIPEJICTaBICHHON B pa3HOi ¢opMe (B BUIE TEKCTA, TAOMMYHBIX JAHHBIX, CXeM, TPadUKOB,
JMarpaMm, MOJIeNel, n300pakeHui ), KpUTHIECKOTO aHaM3a HH(OPMAITUU U OIICHKH €€

JIOCTOBEPHOCTH;

— YMEHHE UHTErPUPOBATH OMOJIOTUYECKHE 3HAHUSI CO 3HAHUSMU JAPYTUX YUSOHBIX
MIPEAMETOB; HHTEPEC K YIITYOJICHUIO OMOJIOTHYECKUX 3HAHUN U BEIOOPY OMOJIOTHH KaK

npoILHOTO MPeMeTa Ha YPOBHE CPEAHEro o01ero o0pa3oBaHus Uit Oyayiien
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npo(hecCHOHATLHOM e TEIILHOCTH B 00JIACTH OMOJIOTHH, MEAWIIMHEI, SKOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO03SIMCTBA, MUILIEBON MPOMBIILIEHHOCTH, IICUXO0JIOTUH, UCKYCCTBA, CIIOPTA - UMETh
YETKUE NPEACTABICHHS O MATEPUATIMCTUYECKON CYIIIHOCTH T€HOMOB KUBBIX OPraHU3MOB U

PETYISALNIO UX PAOOTHI;

— 3HaHHE OCHOBHBIX (DAKTOPOB OKPYKAIOLIEH CPeJIbl, BIUAIONINX HAa Pa3BUTHE U
CYIIIECTBOBAHME )KMBBIX OPTaHU3MOB, Al TAIMiA K (PaKTOpaM OKPY>KaIoLIeH Cpe/Ibl;

— 3HaHUE OCHOBHBIX I10/IX0JJOB OMOTEXHOJIOI'MH, UCIIOJIb30BAaHUS €€ TOCTUKEHUN B
COBPEMEHHOM XKHU3HH YeJI0BEeKa, 0COOEHHOCTH UCIIOIb30BaHUS KUBBIX OPIaHU3MOB IS
IIPOU3BOJCTBEHHBIX HYKJI YEIOBEKA;

— 3HaHUE OCHOBHBIX MOJIXOJIOB CEJIEKIUU U OMOTEXHOJIOTHU KYJIbTYPHBIX PACTCHHIA,
XapaKTepu30BaTh FeHETUYECKN MOAU(PULIMPOBAHHbIE PACTEHUS, OIIEPUPOBATH TOHATUAMH,
ruOpuu3ans, oTJajleHHas TMOpUIU3aliysl, UCKYyCCTBEHHBIH 0TOOp, reTeposuc,

TpaHcopMalysi, MyTareHe3, FTeHeTHYECKOE PelaKTUPOBAHMUE;

— NOHMMAaHHUEC MOJICKYJISIPHBIX MCXaHU3MOB pCain3allun HaCHeILCTBeHHOﬁ I/IH(bOpMaIII/II/I n
YMCHUC CBO6OI[HO ONCprupoOBaTb OCHOBHBIMU IMOHATHUAMU MOJIGKy.]I?[pHOfI OHOJIOTHH U €€
COBPCMCHHBIX HaHpaBHeHI/If/'I — I'CHOMHKHU, METArCHOMUKH, ITPOTCOMUKH,

— 3HAHHE OCHOBHBLIX 3a00JI¢BaHMI1 YCJIOBCKA, MCXaHHU3MOB UX pa3BUTUA, criocobax ux
JUAarHOCTHUKH U JICUCHUA,

— (popMupoBaHUE YMEHUS UCIIOJIH30BATH MOHATUNHBIN anmnapar U CHMBOJIUYECKUN SA3BIK
T€HETHKH, TPAMOTHOE IPUMEHEHUE HAYYHBIX TEPMUHOB, TOHATHI, TEOPHI1, 3aKOHOB JJIsI
00BsicHEHUS HAOTIOJaeMbIX OMOJIOTHYECKUX 0OBEKTOB, SIBJICHUN U MPOIIECCOB, TTO3BOJISIONINX
3aNI0KUTh (DYHIaMEHT HAyYHOTO MUPOBO33PEHHUS. B 1IeHHOCTHO-OpHEHTAIMOHHOU cdepe:

— 3HAHHUC, UTO NIPUMCHCHUC COBPCMCHHBIX TEXHOJIOTUI MOHGKy.]'IHpHOfI OHOJIOTUH TTO3BOJISET
YCHICHIHO peIIaTh TaKUC 3J'IO60,[[H€BHLIC HpO6HCMBI, KaK OXpaHa OKPY)KaIOH_[eﬁ CpCabl,

COXPAHCHUC 3J0POBbs YCITIOBCKA, KOHTPOJb U BOCCTAHOBJICHUEC DKOCHCTEM.
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TEMATHYECKOE INTAHUPOBAHHUE

«OcHoBbI pacTeHneBoacTBa» 10 Ki1aceol (68 yacos)

Tembl OCHOBHOE coiepKaHNe JesiTeIbHOCTD
IKOJLHUKOB

Tema 1. Uto-Takoe pacTEeHHEBOACTBO: [IpakTrueckas padota «bouka
BBenenue B OCHOBHBIC (DAKTOPHI BBIPAITUBAHMS JIubuxay.
pacTeHHeBOACTBO | pacTeHui. Mcropust pa3BuTus
(2 v) arpoXMMHUYECKUX 3HAHUN (paboThI

M.B. Jlomonocoga, IO.

JIubuxa, bByccenro, B.B. Jlokydaesa,

K.A. Tumupszena, I1.A. Koctbiuena,

JI.H. IlpsaumniankoBa u ap.).
Tema 2. IIpaBuiia mocTaHOBKHU HccnenoBatenbckas padora
ATpOTeXHHYEeCKHUIl| arpodKcrIepUMEHTOB. «DaKTOpBI, BIMIIOLIIME HA

IKCIepuMeHT (6

)

[TocTaHOBKA SKCIIEPUMEHTOB C
pacteHussMH. BeIOOp TeMBl,
COCTaBJICHHME THIIOTE3bI, IIEIU U 3a1a4
BKCHepI/IMeHTa 10 BBIpaHII/IBaHI/IIO
pacTeHuii B KOHTPOJIHPYEMOH cpejie.
KonTpomnu, moBTopHOCTH,
MPOBEJICHUE DKCTIIEPUMEHTA.
[TnanupoBaHue SKCIIEPUMEHTA.
OreHka pe3ynbTaToB YKCIIEPUMEHTA.
OcBoenne TEXHOJIOTNH
KpPYTJIOTOJUYHOTO BhIpAIIBAHUS
CaJIATOB ¥ MUKPO3EJICHH B
KOHTPOJIUPYEMBIX UCKYCCTBEHHBIX
YCIOBUSIX.

npopactaHue cemsiH (poct
popocTKoB)». IlpakTrueckas
pabota «COOp yCTaHOBKH JIsI
BBIpAIIIUBAHKsI PACTCHUI B
KOHTPOJIUPYEMBIX YCIOBUIX.
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Tema 3. Poab
XHMHYECKHX
3JICMEHTOB B
NUTAHUH
pacreHmi

(20 u)

Bopa. PactBop. BeITsbkka. AHHOHBI,
KaTHOHBI, 3JIEKTPONIPOBOJHOCTh U pH
pactBopa. Posib XxumMuueckux
JJICMEHTOB B MTUTAHUU PACTCHUH.
[TonyuyeHne NUTaTEIHHBIX BEIIECTB
pacteHUsIMH. Y TOOpeHusI:
OpraHuYecKue, MUHEpaIbHbIC,
MuKpoOuonornyeckue. Turbl
NIATaHUs pacTeHui. Bo3nymnoe u
MHUHEpaIbHOE (KOPHEBOE) TUTAHUE
pactenuii. TpaHcopT NUTATEIbHBIX
BEIIECTB PACTCHUI: BOCXOIAIIUN U
HUCXOIIAINNN TOK. Baxkueiimue
KaJInifHbIe, () OChHOPHBIC U A30THHIE
ynoOpeHnus, ux cBoicTra. [Ipocteie n
CIIOKHbBIE YIOOpEHHUSL.

PocT u pa3BuTue pacTeHUil: 3TAMBI
OHTOT€HE3a, (DAKTOPHI, BIUSIOIINE HA
POCT pacTeHUi: CBET, FyCTOTa
MOCaJIoK, MUTaHue, CyocTpar.
OcoOeHHOCTH TUTaHUS

[TpakTrueckas padota «Cxembl
NUTATEIbHBIX PACTBOPOB. Pacuer
7103 YAOOpEHUH U1 MUTATENbHbIX
pactBopoBy. [IpakTiueckas pabora
«IIpaBuna cMemnBaHus
ya00peHuii»

[Ipaktrueckas padota «IIuranue
pacTeHui:

TEXHOJIOTHS IPUTOTOBJICHUS
MUTATEIBHBIX PACTBOPOB IS
pa3HbIxX KynbTyp». [IpakTrueckas
paborta «MOHUTOPUHT
MUHEPaIbHOIO TUTAHUSL PACTCHUII.
[IpakTuueckas pabora
«PacTtuTenbHas AMarHOCTUKA.
HccnenoBatenbckas pabora
«O11eHKa COCTOSIHUSI KOMHATHBIX
pacTeHuil, paCTeHUH HA IIKOJIbHOMN
TEPPUTOPUH,
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pacTeHuil a30TOM. A30T U €ro 3HaueHHe
B JKU3HU pacTeHuii. DopMbl a30Ta U UX
npeBpalieHue B nouse. MlcrouHuku
docdopa nns pacteHus. 3HAUCHUE
dhochopcoaepkamux COeTMHCHUH B
KJeTke. Poiib Makposprudeckux
coeauHeHuit pocdopa B
JHEPreTUYEeCKOM OOMEHE.

Bnusinue xanus Ha pusnueckue
CBOWCTBA MPOTOIIa3Mbl, Ha (PEPMEHTHI
YTJIEBOJOPOJIHOTO OOMEHa, CHHTE3
6enkoB u aAp. Ponp xanus B
noJiep>KaHuM HOHHOTO OasiaHca B
TKaHSX, B IPOIIECCaX CAMOPETYJISALUU.
Perynsaropnas u
CTPYKTYpOOOpazoBaTeIbHast pOjib
Kanblus. Y4acTue B 00pa30BaHUU
KJIETOYHOM CTEHKHU, O ACPKAHUH
CTPYKTYpPBI MEMOpaH U PETYJISIIHs UX
MIPOHUIIAEMOCTH. 3HaYCHHE MarHus B
MeTaboJIM3Me pacTeHuil. MarHuii B
COCTaBe XJIOpO(HILIA, CXOJCTBO
XJIOpOdHUIIa ¥ TEMOTJIO0MHA KaK
CBHJIETEIILCTBO €INHCTBA
opranudeckoro mupa. Cepa u ero
OCHOBHBIE COETUHEHHUS, UX POJIb B
CTPYKTYPHOW OpraHW3aIluH KJIETKH,
y4acTHe B OKHCIUTEIHHO-

BOCCTAHOBUTEJIbHBIX PEaKIUsIX
MuxkpoanemenTsl. [Ipeacrasienus o
POJIM MUKPO3JIEMEHTOB B METab0JIN3Me
pactenuil. OCOOEHHOCTH MOCTYIUIEHUS
MHUKPODJIEMEHTOB B PACTEHHUSI.
CHHEprusm U aHTaroHU3M

YCTaHOBKA MPUYUH
MATOJIOTUYECKUX COCTOSIHUMN
(TIpu HATTUYKIN)».
HccnenoBatensckas padoTa
«OLeHKa BIUSHUS PA3IUYHBIX
AJIEMEHTOB Ha COCTOSIHUE
pacTeHul (cocTaBlieHHUE
Pa3IMYHBIX TOJAKOPMOK)».

3JIEMEHTOB MUTAHUSI PACTEHUII.
PacTurensHasg qUarHOCTHKA U METOJIBI
UJIeHTU(DHUKAIIN HEe0OCTaTKa/N30bITKA
9JIEMEHTOB ITMTAHUS.
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Tema 4.
Peryasitopbl pocra
pactenmii. 3amura
pacrenuii (4 4)

ITonsTHE O perynaropax pocra
pactenuii. CTUMYJISITOPBI pocTa —
(bUTOrOPMOHBI (aYKCHHBI,
rub0epeIUTHHBI, IUTOKUHUHBI).
WNuruburopsl pocra pacrenuii: 1.
MpUPOAHBIE (a0CIM30Bas KUCIOTA U
HEKOTOpbIe (DEHOJIbHBIE BEIIECTBA
(uKymapoBasi, KOpUYIHAS, CATHIIHIIOBAS
KHUCJIOTBI).

2. CHHTETHYECKHUE

(MopdakTUHBL, peTapJaHTHI,
nedoNMaHThl, JECUKAHTHI, TEPOUITUIBI).
OUTOMOHUTOPHHT U OI[EHKA COCTOSHUS
pactenuii. CoBpeMeHHbIE CTIOCOOBI
MOHHUTOPHHTA. 3alluTa pacTeHUui OT
BpeIuTeNeii: OCHOBBI OMOMETO/A.

[IpakTuyeckas pabora
«DUTOMOHUTOPHHT H OIICHKA
COCTOSIHUSI PACTCHH.
CoBpeMeHHBIE CITOCOOBI
MOHUTOPHUHT .
HccnenoBarenbckas

paborta
rerepoaykcuHa Ha
npopactanue (pocT Ha pa3HbIX
CTaausIX, B Pa3HBIX YCIOBUSIX)

«Bnusaue

Pa3JIMYHBIX PACTCHUIN».
[IpakTnueckas padbora
«MHCcekTapuu: npaBuia u
YCIIOBUS PAa3BEACHHUS MTOJIE3HBIX
HACEKOMBIX.
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Tema 5. Boanas,
necyaHasi M
NMOYBEHHAas
KYJbTYPbI, HX
NpUMeHEeHUE B
BbIpPalNIMBAHUH
pacTreHuii.
dusnojorus

pactennii (8 1)

Bonnast, mecuanast u mouBeHHast
KYJIBTYPBI, HX IPIMEHEHHUE B
BhIpanuBanum pactenuil. [Iposenenne
BOJIbI B KOpHE U cTe0JI€ paCTEHUH.

BoaHBI peXuM pacTeHUM: CTPOCHUE
YCTBUIL: (aKTOPHI, BIUSIOMINE HA UX
PacKpbITUE U 3aKpbITHE. 3HAYCHUE
MEXaHW3Ma PEeryJysluu UCIIapEHUs BJIaru
pacTCHHEM.

@OTOCHHTE3 — YHUKAIBHBIN IIPOLIECC
pactenuii. TemHoBast U cBeTOBas (pa3bl
(dboTocunTe3a. 3HaUeHnE (POTOCUHTE3A
JUTSL )KUBBIX OpraHu3MoB. DaKTOphI pocTa
pacTeHMii: BO3IyX U a’parusi.
[TomzemMHOE AbIXaHHME PACTEHUMN: COCTaB
MMOYBEHHOTO BO3/lyXa, Ta3000MEH.
l'a3000MeH npu OECIOYBEHHOM
BBIpAL[UBAHUU.

[IpakTrueckas pabota

«KopHeBoe aBiieHue».
[IpakTuueckas pabora
«IIpuroroBieHue npemnapara
YCTBUI] METOJIOM CIICIIKA».
UccnenoBatenbckue paboTh
«Bnusgnaue ycnoBui
coJlepKaHus PaCTCHUH Ha
KOJIMYECTBO YCTBHUIIY.
[IpakTuueckas pabora
«DyHKIIMOHAJIbHAS
JIMarHOCTHUKA PACTEHH 110
AKTUBHOCTH XJIOPOILIACTOBY.
UccnenoBarenbckas padbora
«Onpenenenue xaopodmwia A
u b, onieHka
(OTOCHHTETHYCCKOM
AKTUBHOCTH PAaCTEHUU U
(hakTOpOB, BIAUSIONINX Ha HEEY.
[IpakTuueckas pabora
«Aspanus, CO2 u O2. Jlpixanue
pactenuit». [IpakTnueckas
paboTa «JlpIxaHue pacTeHui:
OLIEHKa MHTEHCUBHOCTH
JBIXaHUS PACTEHUHN U TIJII0JI0BY.
HccnenoBatensckue paboThl
«BnusiHue cnocoba
BbIpalIMBaHus (cocTaBa
IIUTATEJIbHOM CMECH, CXEMBI
BHECEHHS) HA POCT U pa3BUTHUS
Pa3JINYHBIX PACTECHUIN».
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Tema 6.
KyabTypHbIe
pacTeHmus.
CoBpeMeHHbIE
aCMeKTHhI CeJIeKIUH

(20 1)

Kak genoBek cran UCIonb30BaTh
pactenust? CBs3b pa3BUTHSA
LMBWIM3ALMU YEJIOBEKA U
OJIOMAallIHUBAHMS PACTCHUM.
Jomectukanus. HacnenctBeHHOCTh U
HU3MEHUYMBOCTb — OCHOBHBIE CBOICTBA
JKUBBIX OPraHu3MoB. VI3MEHUUBOCTD.
Byl H3MEHUHNBOCTD.

I'en —MaTepuanbHbIi HOCUTENb
HACJICICTBEHHOCTH M U3BMEHYMBOCTH.
Hyxnennosbie kuciotsl. Jlokanuzarus
FEHETUYECKOTO MaTepHraa B KICTKE.
Henenune knerok. Pennmukanus JTHK.
OcHoBHast 1orMa MOJIEKYJISIPHOM
OHOJIOTHH.

Tpanckpunuus. TpaHcisus.
Myranuu.

DddexT OyTHIIOYHOTO TOPIIBITIKA U
reHEeTHYEeCKoe pasHooOpa3ue. UTo Takoe
reH0aHk? 3aueM COXpaHsTh
TEHETUYECKUE PECYPCHI PACTEHUI?
OCHOBHBIE CITOCOOBI

Huckyccus

«/lomecTukanus, BCe JI1
pacTeHHsI U KUBOTHBIE,
KOTOPBIE KUBYT PSIIOM C
YeJI0BEKOM UM
OJIOMaIIHUBAOTCS? MOXHO Jin
CUMTATh TapaKkaHa
OJIOMAIlIHEHHBIM KUBOTHBIM? .
[IpakTuyeckas padora
«MonudukarmoHHas
W3MEHUYUBOCThH (JTUCThSI, UTOJIKU
C OJIHOTO JIEPEBA)».
[IpakTuueckas padbora «I'eH —
WHCTPYKIHUS 110 COOPKE KIETKH
(1a Obucepe unmn
KOHCTpyKTOpe)». [IpakTrueckas
pabora

«Mytanus Ha 6yTepOpoae
(J1F0001 0OBEKT U3
npeablyiei paboThl, e
U3MEHEHUE UHCTPYKIIHH
npUBeIEeT K U3MEHEHUIO
BHEIITHETO BHUJ/Ia 0OBEKTA).
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COXPaHEHHUS FeHETUYECKUX PECYPCOB
pacteHuii (ex situ u in situ).

3nauenue pador H.W. BaBunosa.
3aKOH rOMOJIOTMYECKHX PSIIOB.
LleHTpBI IPOMCXOKACHUS KYIBTYPHBIX
pactenuit H.U.

Basmiioa u I1.M. XXykoBckoro.

OCHOBHBIE METO/IbI CEJICKIIUH.
Iubpuauzanms. opmer 0TOODA.

OcHOBHbIE HANPaBICHUS CETIEKIUU:
yIydlIeHUE YpOoxKaitHOCTH,
YCTOMYMBOCTH K OMOTUYECKUM U
abnoTnyecknM (hakTopam.

Ectp 11 sxu3Hb B npobupke?
BrotexHonoTNs KyIbTypHBIX
pacTeHui.

Kak yenoBek MOXXeT MOAH(PHUIINPOBATH
pacrenus?

['enernueckoe penakTUpOBaHUE.
COBpeMeHHBIe Ioaxodbl U JOCTHXCHUA
TCHCTUYCCKOI'O pCAaKTUPOBAHUA
pacTeHui.

[TpakTrueckas paboTa mo
rpynnaMm «OTKya Ha HallIuX
cToJiaX (PpyKTHI/OBOIIN/3IIAKI.
[TpakTuyeckas pabora
«Bripamuaem ropox. Kak
IIPOBECTHU CKPELLIMBAHUE Y
ropoxan.

UccnenoBatenbckas pabora
«BpIpanuBanue pacTeHuil B
npooupke» (MOKHO
BOCIIOJIb30BaThCs PE3yIbTaTaMU
MPEIBIIYIINUX YKCIEPUMEHTOB
10 COCTABJICHUIO MUTATENbHBIX
pPacTBOPOB /ISl pACTEHHI).
[IpakTuueckas pabora
«["eHOMHDBIE HOKHUIIBI
(MonmenupoBaHue pabOTHI
cucteMbl CRISP-Cas)».
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COXpaHEHUs F€HETUYECKUX PECYPCOB
pacTenuii (ex situ u in situ).

3nauenue pador H.U. BaBumoga.

3aKOH roMoJIOrHuecKux psaaoB. LleHTpsl
MIPOUCXOXKACHUS KYIbTYPHBIX PACTCHHI
H.N.

Basuiiosa u I1.M. XykoBckoro.
OCHOBHBIE METOBI CEJIEKITHH.
I'mbpunuzamnus. @opmer oTéOpA.
OcHOBHbIE HANPaBICHUS CEIEKIUU:
YIIyYLIEHHE YPOKAUHOCTH,
YCTONYMBOCTU K OMOTUYECKUM U
abMoTHYeCKUM (aKkTopam.

Ectp 11 sxu3Hb B npobupke?
buorexHONOrus KynbTypHBIX PACTEHUH.
Kak uenoBek MoxeT MOAUPUIIPOBATH
pacrenus?

I'eneTnueckoe penakTUpOBaHUE.
CoBpeMeHHbIE TOAXO0AbI U IOCTUKEHUS
TFEeHETUYECKOT0 peaaKTUPOBaHUs
pacTeHui.

[IpakTruyeckas pabora o
rpynnam «OTKy/1a Ha HAIuX
cToJiax (PYKTHI/OBOIITN/3JIAKI.
[IpakTnueckas padbora
«Bripamusaem ropox. Kak
IIPOBECTHU CKPELUBAHUE Y
rOpoXay.

HccnenoBatensckas padoTa
«BpIpaniuBanue pacTeHU B
npodupKe» (MOXKHO
BOCIIOJIb30BaThCsl pe3yabTaTaMu
MPEbIAYIINX SKCIIEPUMEHTOB
10 COCTAaBJICHUIO ITUTATEIBHBIX
pPacTBOPOB sl pACTCHHIA).
[TpakTuueckas pabora
«I"eHOMHBIE HOKHUIIBI
(MozenupoBaHue paboThI
cuctembl CRISP-Cas)».

Tema 7.
PacTturennnas

npoaykuus (8 u)

HanzemHbie 1 o/13eMHbBIE OpraHbl
pactenuii. [ToOer u BUmOM3MEHEHHBIN
no6er pacteHuit. CriocoObl
pa3MHOeHHUs pacTeHuid. [TonsaTue o
KAaueCTBE MPOAYKTOB IUTAHHUS.
[IpoGieMbl KOHKYpEHIIUU
OTEUYECTBEHHBIX NMPOJTYKTOB MUTAHUS C
UMIIOPTHBIMU. JlorHCcTHKA TOCTaBKU U
CpECTBAa COXPAHEHUS IIPOTYKTOB
MUTAHUSL.

Mukpo3enieHb: OJAe3HOCTh U

TEXHOJIOTH.

XUMUYECKUN aHAIINA3
npoaykuuu. OCHOBBI
CHEKTPO(HOTOMETPHH.
[ToTenumomerpus.

Xpomarorpadus.

[IpakTuueckas pabora
«[IpenensHO TOMYCTUMBIC
koHuenTpauuu (ITJIK) n
METOJTbI KOHTPOJIS
0€30MacCHOCTH PaCTUTEIbHBIX
MIPOTYKTOB TTUTAHUS.
UccnenoBatensckas pabota
«O11eHKa KayecTBa
BBIPAIICHHON MUKPO3EJICHN
(1n6o cBos, TMOO U3 Mara3uHa).
[IpakTuueckas pabora
«MeTo/IbI OIIEHKH KauecTBa
PacTUTENBHON MPOAYKIIUH:
XpaHEHHUE U COXPAaHHOCTh
MUTATENBHBIX BEIIecTBY (TI0
JIOCTYITHOMY 00OpY/IOBaHHIO).
UccnenoBatensckas pabota
«Onpenenenue ButamMmuna C
METOZ0M 0OpaTHOTO
TUTPOBAHUS B TUIOAAX Ha
pa3HOM cpoke (crmocooe)
XpaHEHUs».
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IToypouHoOe ImaHupOBaHUE.

BOCXOIIIIAN U HUCXOISIINN TOK.

No TeMebl 3aHATHH Komnuuectro | Jlata
qaCcoOB IIPOBCACHUA

1 Yro-Takoe pacCTEHUEBOACTBO: 1 4.09
OCHOBHBIE (DAKTOPBI BBIPAIIMBAHUS PACTCHUH.

2 VcTopust pa3BUTHS arpOXMMHUYSCKUX 3HaHUK. |1 4.09

3 [IpaBuia MOCTaHOBKH arpO3KCIIEPHMEHTOB. 1 11.09

4 HccaenoBarenbekas padboTta «PaKkTopsl, 1 11.09
BJIMSIOIIME HA IPOPACTaHUe CEMSIH (POCT
IIPOPOCTKOB)».

5 HccnenoBarenbckas padbota «DakTophl, 1 18.09
BJIMSIOIINE HA IPOPACTaHHe CEMSIH (POCT
IIPOPOCTKOB)».

6 OcBOeHHUE TEXHOJIOTUU KPYTIOTOJHIHOTO 1 18.09
BBIPAIIMBAHUS CAJIaTOB M MUKPO3CJICHH B
KOHTPOJUPYEMBIX HCKYCCTBCHHBIX YCIOBHSX.

7 OCBOCHHE TEXHOJIOTHH KPYTIOTOINIHOTO 1 25.09
BBIPAIMBAHUS CaJaTOB M MUKPO3EICHH B
KOHTPOJHUPYEMBIX UCKYCCTBECHHBIX YCIOBHSX.

8 OCBOCHHE TEXHOJIOTHH KPYTIOTOIAIHOTO 1 25.09
BBIPAIIMBAHUS CaJaTOB M MUKPO3EICHH B
KOHTPOJHUPYEMbIX HCKYCCTBECHHBIX YCIOBHSX.

9 Bona. PactBop. BeITsbkka. AHHOHBI, KATHOHBI, | 1 2.10
3JIEKTPONPOBOIHOCTH ¥ pH pacTBOpA.

10 | Poab XUMHUYECKUX SJIEMEHTOB B IIMTAHUH 1 2.10
pacTEHUI.

11 | [TomyueHue NUTATEILHBIX BEIIECTB 1 9.10
pacTEeHUsIMHU.

12| Vaobpenus: opranudecKue, MUHEPaIbHBIE, 1 9.10
MUKPOOHOJIOTUYECKHE.

13 | Bo3ayuiHoe ¥ MUHEpaibHOE (KOPHEBOE) 1 16.10
IMUTAaHUE PACTCHUU.

14 | ITpakTuaeckas padora «[Iutanue pacTeHMIA: 1 16.10
TEXHOJIOTHUS IIPUTOTOBJICHHUS ITUTATEIbHBIX
PacTBOPOB [JIS PA3HBIX KYJIBTYDP».

15 | TpaHcmopT NUTATEIbHBIX BEIIECTB pacTeHuid: |1 23.10
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16 | Baxkueiime kanuiiabie, pochopHbie U 23.10
a30THbBIC yIOOPEHUsI, UX CBOHCTBA.

17 | [IpocThie U CIOXKHBIC YIOOPCHHUSI. 6.11

18 | [IpakTuueckast pabota « MOHHUTOPHHT 6.11
MHHEPAJIBHOTO MUTAHUS PACTCHUI

19 | UccaenmoBarenbckas padota «OreHKa 1311
COCTOSIHHSI KOMHATHBIX PACTEHHM, paCTeHHUH Ha
IIKOJIbHON TEPPUTOPHH, YCTAHOBKA MIPHUNH
HAaTOJIOTHYECKUX COCTOSTHUI.

20 | PocT u pa3BUTHE PaCTCHUIL: ITAllbl OHTOI'CHE3a, 1311
(haKTOPBI, BIUAIOIINE HA POCT PACTCHUH.

21 | OcoOCHHOCTH MUTAHUS PACTEHHIA a30TOM. A30T 20.11
Y €r0 3HAYCHUE B KU3HHU PACTCHUI.

22 | Uctounuku ¢ocdopa s pacTeHust. 3HaUCHHE 20.11
dbochopcoaepkammx COeTUHCHUH B KIIETKE.

23 | BausiHUE Kaus Ha pacTCHUSI. 27.11

24 | 3HayeHHE MarHus B MeTa0O0JIM3Me PACTCHHIA. 2711

25 | Cepa u ero OCHOBHBIC COSIUHCHUS, UX POJIb B 4.12
CTPYKTYPHO# OpraHM3aluu KICTKH.

26 | MukpoanemenThl. [IpeacraBieHus o posu 4.12
MHKPO3JIEMEHTOB B METa00IM3ME PACTCHUIA.

27 | OCOOCHHOCTH TIOCTYIICHUS MUKPOAJIEMEHTOB 11.12
B PACTEHHUSI.

28 | PacTuTenpbHas JUArHOCTUKA U METOIbI 1112
UJeHTU(PUKAIIMN HEeJ0CTaTKa/M30bITKA
9JIEMEHTOB TTMTAHUSL.

29 | TloHsATHE O peryasaTOpax POCTa PaCTCHHI. 18.12

30 | CtumyssITOpsl pocTa — (PUTOTOPMOHBI. 18.12

31 | ®UTOMOHUTOPHHT U OLIEHKA COCTOSHUS 25.12
pPacTEHUMN.

32 | BamuTa pacTeHHUil OT BpeauTeseii: OCHOBBI 25.12
ouomeToza.

33 | BoaHas, mecuaHasi U MOYBEHHAS KYJIbTYPbI, UX 15.01
IpUMEHEHHE B BBIPAIIMBAHUH PACTCHHIA.

34 | IIpoBenenue BObI B KOPHE U CTEOJIE PACTCHHIA. 15.01
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35 | Boaubli PeKUM PACTEHUI: CTPOCHHE YCTHHII: 22.01
(bakTOpHI, BIUAIONIME HA UX PACKPBITHE U
3aKpBITHE.

36 | doTOCUHTE3 — YHUKAIBHBIN MPOIIECC PACTCHHH. 22.01

37 | dakTOphI POCTa PACTCHUIL: BO3AYyX U adpallusl. 29.01

38 | UccnenoBaTensckue padboThl «Bausaue 29.01
YCJIOBHi CO/IEpKaHUS pACTCHHI Ha KOJIMYECTBO
YCTBUID.

39 | UccaenoBatenbckue padoThl «BusHue 5.02
YCIOBHH COJCPKAHMS PACTEHHH HA KOJHUYECTBO
YCTBHUID.

40 | [Tog3zeMHoe apIxaHue pacTeHui. ["a3000MeH .02
npy OECIIOYBEHHOM BBIpAIIUBAHHH.

41 | Kak 4eoBeK cTajl UCIOJIb30BaTh PACTCHUS? 12.02
CBs3b pa3BUTHS IUBUJIM3AIMN Y€JI0BEKA U
OJIOMAIIIHWBAHUs PACTCHUM.

42 | JloMeCTHKAIHS. 12.02

43 | HaciencTBEHHOCTh U U3MEHYUBOCTD — 19.02
OCHOBHBIC CBOMCTBA )KMBBIX OPIraHU3MOB.

44 | I3aMeH4YnBOCTh. BHIbI H3MECHUNBOCTH. 19.02

45 | [Ipaktryeckas padota «MoanpukaimoHHas 26.02
U3MEHYHUBOCTH (JINCTHS, UTOJKH C OJHOTO
JIepeBa)».

46 | I'en —MaTepHATbHbBIN HOCUTEIb 26.02
HACJICJICTBEHHOCTH M U3MEHYHUBOCTH.

47 | Yro Takoe reHOaHK? 3aueM COXpaHSITh 5.03
T'eHETHYCCKUE PECYPChI paCTCHUIA?

48 | Myrarumu. 5.03

49 | 3nayenue padot H.U. BaBuiosa. 12.03

50 | [Ipaktuueckass pabora «OTKyma Ha HaIIUX 12.03
cToJIaX (PPYKTHI, OBOIITH, 3TTaAKW».

51 | [leHTpBI IPOUCXOKIACHUS KYJIBTYPHBIX 19.03
pacrenu H.W.
Basuiosa u [1.M. XXykoBckoro

52 | OCHOBHBIE METO/IBI CEJIEKIIMH. 19.03
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['mbpunuzanus. opmer ordopa.

53 | OCHOBHBIC HAIMPABJICHUS CEIICKIUH: 1 26.03
yIy4dIIeHUE YPOKAWHOCTH, YCTOWIHBOCTH K
OMOTHYECKUM M aOMOTUUECKUM (paKkTOpaMm.

54 | EcTb 11 )KU3HB B IPOOHpPKE? 1 26.03
BHOTEeXHOIOTHS KYTbTYPHBIX PACTCHHH.

55 | Kak 4enoBeK MOKeT MOAH(PUIINPOBATH 1 9.04
pacteHus?

56 | MccaenoBatenbckas pabora «BeipalinBanue 1 9.04
pacTeHuil B IPOOHPKE.

57 | UccnenoBarenbckas padoTa «BripariuBanue 1 16.04
pacTeHui B IpOOUPKE.

58 | MccnenoBarenbckas paboTa «BeipaniuBanue 1 16.04
pacTeHuil B mpoOHpKe».

59 | Kak 4enoBeKk MOXKET MOIU(BHUIIUPOBATE 1 23.04
pactenus?

60 | 'eneTHUEeCKOE peaKTUPOBAHHE. 1 23.04

61 | Ham3eMHbIE U MIOA3EMHBIC OpPraHbl PACTCHHUI. 1 30.04

62 | [ToOer u BUAOM3MEHECHHBII OOET PACTCHHIA. 1 30.04

63 | CocoObl pa3MHOXKEHHSI PACTCHHIA. 1 7.05

64 | [ToHsATHE O KQ4eCTBE MPOIYKTOB MTUTAHUSI. 1 7.05
[TpoOnemMbl KOHKYPEHIIMU OTEUYECTBEHHBIX
IPOIYKTOB MUTAHUS C UMITIOPTHBIMHU.

65 | JlorucTrka JOCTAaBKH U CPeACTBA cOXpaHeHus | 1 14.05
IPOJYKTOB MUTAHHUS.

66 | Mukpo3eieHb: MOJIE3HOCTh U TEXHOJIOTHSI. 1 14.05

67 | HUccnenoBarenbckas padota «OreHka kadecTa | 1 21.05
BBIPAIIIEHHOW MUKPO3EICHI.

68 | XuMuueckuii aHaTU3 MPOTYKIIUH. 1 21.05

68
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