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HOACHUTEJBHASA 3AIINCKA

AKTYaJlbHOCTh ¥ Ha3HayeHHe mporpammbl. [Iporpamma paspabotana B
COOTBETCTBUM C TpeOoBaHUsIMH DenepaabHOr0 roCyAapCTBEHHOrO0 00pa30BaTEIbHOTO
CTaHIapTa OCHOBHOTO oOmero oOpa3oBaHUS, OpPUEHTUPOBAHA Ha oOOecreueHHe
WHAVMBUIYAbHBIX MOTPEOHOCTEH OOydaloImMXCs W HamnpaBlieHa Ha JOCTHUKEHUE
MJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIET0 0Opa3oBaHMSI C
y4eTOM BBIOOpa ydYacCTHHKaMU OOpPa30BATEIbHBIX OTHOIIEHWH KypCOB BHEYPOYHOU
JEeSATEIBbHOCTA. DTO TO3BOJSIET O0ECIEeUUTh E€IMHCTBO O0s3aTeNbHbIX TpeOOBaHUMN
®I'OC BO BceM MPOCTPAHCTBE HIKOJIBHOTO OOpa30BaHUS: HE TOJBKO Ha YpOKEe, HO U
3a €ro npeaenamu.

[Iporpammoil npeaycMOTpeHO (POPMHUPOBAHUE COBPEMEHHOIO TEOPETHUYECKOIrO
YpPOBHSI 3HAHWH, a TakKe M TMPAKTHYECKOrOo OMbiTa padoThl C Ja00OpPaTOPHBIM
000pyI0OBaHUEM, OBJIAJICHUE IMPUEMAMHU HCCIIEA0BATEIBCKON JeATEeIbHOCTU. MeTobl
OpraHu3alid  00pa30BaTENbHOW W  HAYYHO-HCCIIEJOBATEIbCKON  IESITEIbHOCTH
peaycMaTpuBalOT (popMupoBaHUE Yy OOyYarOUIUXCsl HECTAHJIapPTHOTO TBOPYECKOTO
MBIIICHUS, CBOOOIbI CAMOBBIPAYKEHUSI M MHANBUTYATbHOCTHU CYXJICHUM.

Jlns mojmHOro ywera NOTPEOHOCTEM ydallMXCS B MPOrpaMMe HUCIOJIb3YETCs
nuddepeHIMPOBaHHBIA MMOAX0Jl, YTO CTUMYJUPYET YYalIerocss K YBEIMYCHUIO
MOTPEOHOCTH B MHUBUIyaIbHOW, MHTEJUICKTYaJIbHON U MTO3HABATEILHON JESTEILHOCTH
Y Pa3BUTHIO HAYUYHO-UCCIIEIOBATEIbCKUX HAaBLIKOB. [IporpamMma cTaneT BOCTpeOOBaHHOM
B IIEPBYI0 O4YEpElb IIKOJIbHUKAMHU, KOTOPHIC MMEIOT CTOWKHM HHTEpPEC WU
COOTBETCTBYIOLIYIO MOTUBALIMIO K U3YUYECHUIO IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSM.

BapuaHTsl peasu3anuu nporpamMmbl U (popMbI IPOBeICHUS 3AHATHH.

JlanHass mporpaMma paccuuMTaHa Ha paboTy co mKoidbHUKamm  8-11
kiaccoB. Ilemarory BakHee aKIEHTUPOBAaTh CBOE BHHMAaHWE HE CTOJBKO HA KayeCTBE
pe3ynbTaTa IpOeKTa WM MCCIEAOBaHMs, CKOJIbKO Ha TOM, YTOOBI yYaIllUHCS TMOJTydall
3HaHHS B TOM YHCJIE U YEPE3 BBIITOJIHCHUE MPAKTUUECKOrO 3aJaHUs, J€1all BBIBOJABI U
YMO3aKJIIOUCHUS HA OCHOBAaHWU CBOETO HCCIENOBAaHUS, YUYWICA CpPaBHUBATh €ro
pe3yNbTAThl € TEOPETUYECKUM MATEPUAIIOM U UCCIEAOBAHUSIMHU JIPYTUX IIKOJIbHUKOB.
Takum oOpa3om, TIKOJIBHUK OCBOMT OCHOBBI  MPOEKTHO-UCCIIEIOBATEIHCKOMN
JESTENHbHOCT W TPHOOPETET HAaBBIK KPUTHYECKOTO OTHOIICHUS K Marepuaity.



[Iporpamma pa3zdbuTa Ha MOJYJIH, KOTOpPbIE MOTYT OBITh MCIOJIB30BaHBI OO
YaCTUYHO, JIMOO TMOJHOCTHIO.

B3aumocBsa3p ¢ nporpamMmou BocnuTaHus. [Iporpamma Kypca BHEYpOYHOU
NEATEeNIbHOCTA pa3paboTaHa C YYE€TOM PEKOMEHJAIMK MNPUMEPHOM MPOrpPaMMBI
BOCIIUTAHUS, YUUTHIBAECT IICUXOJIOT0O-TIeIarOrMueCKre 0COOEHHOCTH IaHHBIX BO3PACTHBIX
KaTeropuidi. JTO MO3BOJSET HA MPAKTUKE COCAMHUTH OOYYalOUIyl0 U BOCIUTATEIIBHYIO
NEATENIbHOCTD Mearora, OpUEHTUPOBATh €€ HE TOJbKO HA MHTEJUICKTYaJIbHOE, HO U Ha
HPaBCTBEHHOE, COLIMATILHOE pa3BUTHE peOEHKa. DTO MPOSIBISETCS:

] B OPUOPUTETE JIMYHOCTHBIX PE3YJBTATOB PEANM3ALMNMU MMPOrpaMMbl BHEYPOUHOU
NEATENIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3ALUIO B IPUMEPHON TPOTPAMME
BOCIIUTAHMS;

] B BO3MOXHOCTH KOMIUIEKTOBAaHUSI Pa3HOBO3PACTHBIX TPYII JJisi OpraHU3aluu
npodOpPUEHTAIMOHHON  JEATEIbHOCTA  IIKOJIBHUKOB, BOCIHUTATEIBHOE 3HAYCHUE
KOTOPBIX OTMEUYAETCSl B IPUMEPHOI TPOrpaMMe BOCIIUTAHUS,

] B MHTEpPaKTUBHBIX (opMax 3aHATUN ISl IIKOJBHUKOB, OOECIEYMBAIOIIUX
OOJIBIIIYI0O WX BOBJCYEHHOCTh B COBMECTHYIO C I€JAaroroM W JAPYTUMH JETbMHU
JEeSATEIBbHOCTb U BO3MOKHOCTh 00pa30BaHMs Ha €€ OCHOBE JIETCKO-B3POCIBIX OOUTHOCTEN,
KJIIOYEBOE 3HAYEHHUE KOTOPBIX [ BOCIWTAHUSA TMOJYEPKUBACTCA MNPUMEPHOU
MPOrpaMMOU BOCITUTAHUS.



COILEPKAHUE ITPOI'PAMMDBbI

Moayab «Kak )KMBOTHBIE U PACTEHHUS NMPUCTIOCAOIUBAIOTCSD> (IBOJTIONUOHHASA
skoJorust) 8 kiaccel (34 yaca)

1. Mbui uccnedyem scuevte o6vexkmut (6 uacos)

CBoiicTBa M CTPOEHHE JKMBBIX OpPraHU3MOB (CTpOEHHE KJIETKH). Bum, ocoOb —
OpraHu3M Kak eJluHas cuctema. Ananrtanuu (npucrnocoOienus). [lonstue romeocrasza
KHUBOTO opranuzMa. CrocoObl ero moaepKaHusl.

[lonsitTue BapuatuBHOCTH mNpu3HaKa. MccnenoBarensckue paboTel «Bce mm
(cuHuLbl, O€NKU, Oepe3bl U T.J.) OAUHAKOBBIE? DOTOKBECTY.

Orpanuuenus MOpPQOJOTHUUECKHX U (uU3HOJIOorMyYeckux anantauui. [louemy
OpraHu3Mbl HE CTAHOBSATCS OCECKOHEYHO OOJIBIIMMHU, MAaJECHbKUMH, BCESIHBIM.
[IpakTuyeckas pabora «CocTaBisieM KHUTY PEKOPIOB PACTCHH U KUBOTHBIX HAILIETO
Kpas».

2. Bnusnue okpyxrcaroweii cpeovl na scugvle opzanusmul (12 uacos)

@dakTopbl OKpyXaroumen cpefpl (abuotuyeckue, OMOTUUECKUE, AHTPOIOTEHHBIE).
[Ipumepbl  abuoThueckux  (PaKTOpPOB, OKA3bIBAIOIIMX OCHOBHOE BIMSHUE Ha
KUBHEACATEIbHOCTh  KUBBIX  OpPraHM3MOB: TEMIIEpaTypa, CBET,  BJIAXHOCTb.
[Ipaktuueckoe 3ausitue «l{Betr u Terno» (KyOMKHU JibJla B3BECUTb, MOJOXKHUTH B YaIIKU
[lerpu Ha pasHOIBeTHYIO Oymary, dyepe3 30 MUHYT B3BECHTh 3aHOBO — KTO OBbICTpee
pactasin). [IpakTudeckoe 3anarue «Uto pacTBopsieTcs B Bojie» (dKcrnepuMeHT « Kuakuit
nom»). [Ipaktudeckoe 3anstue «Auddysus BemecTB B Bojae (pacTBOphl)», «/IBmkeHue
pacTBOpoB MO MBETKY». [Ipaktudeckoe 3ansitue «Jleg mmaBaer B Boxe (aiicOeprw,
3aMmep3aHue BoAoeMoB)y». [IpakTuueckoe 3ansatue «Jlen npu 3amep3aHuu paclIupseTCsD
(pa3pyiienue kamHs (TOYBOOOpa30OBaHUE), 3aMEP3aHUE KIIETOK).

OcCHOBHBIE =~ 3aKOHOMEPHOCTH  TPHUCIOCOOJICHUS  JKHMBBIX  OPTaHU3MOB K
abuotnyeckuMm (aktopam. IIpucnocobieHrns Kk OCHOBHBIM aOMOTHYECKUM (haKTopam:
TeMmrepaTrypa, BIaKXHOCTh M cBeT. [Ipaktuueckoe 3anstue «lllyba» (KyOuku nbaa
3aBEPHYTH B pa3HbIi MaTepua, B3BecuTh). [Ipaktruueckoe 3anstue «I [IurmMmeHTs (MOKHO
pa3ienuTh Ha BaTMaHe Kpacutenu u3 ¢iomactepoBy». [Ipaktnueckoe 3ansitue «Kak
’KMBOTHBIC IJIABAIOT B BOJIE» (DKCIEPUMEHT C MUTIETKOMN ).

UccnenoBarenbckue padoTsl «BiausiHue ceeta (Temia, BIaXHOCTH, COCTaBa MOYBbI)
Ha pacTEeHUsS B €CTECTBEHHBIX WM HCKYCCTBEHHBIX YCIOBHUSIX» (Ha JOCTYITHOM
Marepuale).

3. Bzaumooeiicmeus scuevix opzanuzmos (4 uaca)

buotuueckue (haxTopHl. 3aKOHOMEPHOCTH pa3BUTHUSA MEKBHUIOBBIX
B3auMOOTHOIIeHUH. KoaBomtouusi (XUIIHUK-)KEPTBA; Mapa3UT-XO35IMH) DBOIIOLHUS
cTpareruii goOwBanus nuiu. CorumanbHOCTh. Bumbi-Bceneninl. [lepeyens pacrenuii-
Bpenureneir. HccnenoBatenbckas pabota «HaOmromeHuss 3a B3aUMOOTHOIIEHUSIMHU



’KUBOTHBIX MPU JOOBIBAHUH MUILH (KOPMYIIKHU JJISl ITUL, U1l TOPOJCKUX HIIM CEITBbCKHUX
KUBOTHBIX). BeO-kameprs». HccrnemoBarenbckas pabora «PacmpocTpanenue BUAOB-
CHUHAHTPOIIOB B HAILIEH MECTHOCTH.

4. Yenoeek 6 rncuznu pacmenuii u xcugomuvix? (6 yacoes)

AnTponorenusie ¢aktopsl. [IpaBaa nmu, 4To NEpBOOBITHBIC JIOAM KUJIA B TADMOHUU
¢ npupoaoi. O1oMaIHUBaHUE U MPUPYUYEHUE KUBOTHBIX M PACTEHUW. 3a4eM cracarhb
BBIMHUPAIOIINE BUJIbI, KaK 3TO AenaTh. KylbTypHbIE PAacCTEHHUS] U MX JUKUE TPEAKU.
[Touemy BakHO MX cOXpaHATh. Pa3HOOOpa3ue KyJnbTYpHBIX PACTCHUM U UX 3HAYCHUE B
KU3HU yeroBeka. KpacHas kaura Bamieil repputopun. Oco0o oxpaHsieMble TEPPUTOPHH,
3anoBenHUkH Poccum m mupa. Ilpaktuyeckas paborta «Pa3HooOpasue KyJIbTypHBIX
pPACTEHHI1 B BallleM PETUOHEY.

HccnenoBarenbckas padora «BiusHuE aHTPONOrE€HHBIX (DAKTOPOB HAa Pa3BUTHE
pacTeHuil B TOPO/Ie/HACEIEHHOM ITyHKTE.

Okckypeusi/mpaktuueckas padbora «OOIIT B BameM peruoHe — YHHUKaJIbHbIE
O0OBEKTBI TPUPOIBDY.

5. Okxonocuueckue nuwu (6 uacos)

buocdepa — onHa u3 BaxkHeHmMX obosouek 3emisid. UTO Takoe «IKOIOIMUECKUe
HUIOW» M Kak OHU (Qopmupyrorcsa? DopMHpOBaHHE 3HAHUN MO OHMOPa3HOOOPA3UIO
KU3HEHHBIX  (OpM,  MOBEJEHYECKHX  MPUCHOCOOJIEHUH,  MoaudUKalMOHHAS
M3MEHYUBOCTH (Ha 0a30BOM ypoBHE). PacTutensHble cooOuiecTBa U ux TUlbl. PazButue
Y CMEHBI PACTUTENBHBIX COOOIIECTB.

UccnenoBarenbckue padOThl «IKOJIOTMUECKUE HUIIM BOKPYr TeOS — OIKCaHue
(dbakTopoB OKkpyxarwlieil cpenb». Hccinenosarenbckue padbotel «DeHosornyeckue
HaOTIOACHUS.

Moaysb «OcHOBBI pacTeHHEBOACTBa» 9 KJjacchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTEHUEBOACTBO: OCHOBHBIC (DAKTOpPHI BBIPAIIMBAHUS PACTEHUH.
Ucrtopust pa3BuTusi arpoxuMuueckux 3Hanuii (padbotst M.B. JlomonocoBa, 0. Jlubuxa,
Bbyccenro, B.B. Jloky4aeBa, K.A. Tumupszena, I1.A. Kocteiuera, JI.H. ITpsaummnnkoBa
u ap.). [lpaktudeckas padora «bouka JIuGuxa.

2. Azpomexnuueckuit 3xcnepumenm (6 uacoes)

[IpaBwia TOCTAaHOBKM arposKciepuMeHTOB. IlocTaHOBKa SKCIEPUMEHTOB C
pacteHusiMu. BrIOOp TeMBbI, cOCTaBiEHUE TUIIOTE3bI, LIEIM U 3a7a4 IKCIEPUMEHTa IO
BBIPAIIMBAHUIO PACTEHHM B KOHTpoJIMpyemoul cpene. KOHTposM, NOBTOPHOCTH,
MpoBeJeHUE »HKcrepuMeHTa. IlnanupoBanue skcrnepumeHTa. OlLiEHKAa pe3yJbTaToB
skcriepuMenTa. MccnenoBarensckas padota «DakToOphl, BIUSAIONIME HA MPOPACTAHUE
CeMsIH (pPOCT ITPOPOCTKOB)».

OcBO€HHE TEXHOJIOTHH KPYTJIOTOJUYHOTO BHIPAIIMBAHUS CAJJaTOB U MUKPO3EJIEHU



B KOHTPOJHMPYEMBIX HCKYCCTBEHHBIX YycHoBUsiX. COOp YCTaHOBKHM JUIsl BbIpAlllUBaHUS
pacTEeHH1 B KOHTPOJIMPYEMBIX YCIOBHUSIX.
3. Ponb xumuueckux rnemenmos 6 numanuu pacmenuii (20 uacoes)

Bopa. PactBop. BrITskka. AHHMOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCT, W pH
pactBopa. Pojib XMMUYECKUX 3JIEMEHTOB B MUTAHWUU pacTeHuil. [lonyueHne nuraTenbHbIX
BelecTB pacteHusiMu. [Ipaktuueckas padota «Cxembl MUTATENBHBIX pacTBOpoB. Pacuer
7103 YIOOPEHUI JJIsl MUTATEIIbHBIX PACTBOPOBY.

Yno0peHusi: opraHuyeckue, MHUHEpaldbHble, MHKpOOHOJOTHYECKHE. THuIbI
NUTaHus pacTeHuil. BozaymHoe W MuHepanabHOE (KOPHEBOE) MUTAHUE PACTEHUMU.
TpaHCIIOPT MNHUTATENBHBIX BELIECTB PACTEHUW: BOCXOMSIIMNA W HUCXOASIIUMH TOK.
Baxnelume kanuitaeie, ochopHbIEe U a30THBIC YI00pEeHMS, X CBOWCTBA. [IpocThie u
cioxuble ynoopenusi. Ilpaktuueckass pabdorta «llpaBuna cMmemuBaHus YI0OpPEHUN
[IpakTudeckast pabota «llutanue pacTeHU: TEXHOJIOTUS TPUTOTOBJICHUS! MTUTATEIbHBIX
pacTBOPOB IJIsl Pa3HBIX KYyJIbTYp».

Poct u pasButHe pacTeHuUi: 3Tanbl OHTOTE€HE3a, (AaKTOPHI, BIUSIOIIME HAa POCT
pacTeHui: CBeT, TyCTOTa TIOCaaoK, NuTaHue, cyoctpar. I[lpaktuueckas pabota
«MOHUTOPUHT MUHEPAIBHOTO TUTAHUS PACTCHUIN.

OcoOEHHOCTH MHUTAHHUS PACTEHUH a30TOM. A30T M €ro 3Ha4eHUE B KU3HU
pactennii. QopMbI a30Ta U UX MIPEBPALICHUE B TIOYBE.

Uctounuku dhochopa ais pacrenus. 3Hauenue ¢pochopcoaepKaiux CoeTMHEHUN
B KJIeTKe. Poib Makposprudyeckux coequHeHuit pocdopa B YHEPTETUUECKOM OOMEHE.

Brnusaue kamus Ha (uU3MYECKHME CBOMCTBA TNPOTOIUIa3Mbl, Ha (HEPMEHTHI
YTJIEBOJOPOAHOTO 0OMEHa, CUHTE3 0eNKOB U Jp. Poiib Kalvsg B moAIep>KaHUN HOHHOTO
OaslaHca B TKaHsX, B IIPOIIECCaX CAMOPETYJIISAIINH.

PerynaropHass u CTpyKTypooOpa3oBaTelibHasi poOJib KajlbIUsl. YdYacTHe B
00pa3oBaHUM KJIETOYHOW CTEHKH, MOJJCPKAHUK CTPYKTYpPbl MEMOpaH M PEryJIsius X
MPOHUIIAEMOCTH.

3HaueHWe MarHus B MeTabojm3Me pacTeHuil. MarHuil B coctaBe XJopoduiuia,
CXOJICTBO XJIOpO(HIIJIa U TeMOrjJoOMHa KaK CBHJIETEIBCTBO €IMHCTBA OPraHUYECKOTO
Mupa.

Cepa 1 ero OCHOBHBIE COEIMHEHUS, UX POJIb B CTPYKTYPHON OpraHU3aliy KJIETKH,
y4acTHE B OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

MuxkposnemenTsl. [lpeacTaBieHuss 0 poiau MHUKPOIJIEMEHTOB B METa0OJIU3ME
pacteHui. OCOOEHHOCTH TOCTYIUIEHUS MUKPORJIEMEHTOB B pacTeHus. CHHEprusM u
aHTAaroOHU3M 2JIEMEHTOB ITUTAHUS PACTCHUI.

PacturenvHass quarHocTMka W METOJbI WMJICHTU(DHKAIIMK HEI0CTaTKa/W30bITKA
aneMeHToB nutanus. [IpakTuueckas pabora «PacturenbHas AMAarHOCTUKAY.

Uccnenoarenbckas padbora « O1ieHKa COCTOSIHUSI KOMHATHBIX PACTEHUM, pacTeHUIN
Ha IIKOJHHOW TEPPUTOPUM, YCTAaHOBKA IMPUYUH MATOJIOTHYECKUX COCTOSIHUU (Mpu



HaJIUYUN ).
HccnenoBatenbckas pabota «OLeHKa BIMSHUS pa3IM4YHbIX 3JEMEHTOB Ha
COCTOSIHHE PACTEHUI (COCTaBIECHUE PA3ITHYHBIX IOJKOPMOK)».

4. Pezynamopul pocma pacmenui. 3auyuma pacmenuii (4 yaca)

[Tonsitue o perymnsiTopax pocra pacteHuil. CTUMYISTOPBI pocTa — (PUTOrOPMOHBI
(aykcuHBI, THOOEPEIUTMHBI, IMTOKUHUHBI). UTHTHOUTOPHI pocTa pacTeHui: 1. mpupoiHbIe
(aOcru3oBasi KUCIOTAa M HEKOTOpbIE (PeHOJIbHBIC BellecTBa (MKymapoBas, KOpUYHas,
CAIMIIUJIOBAas K-ThI), 2. CHHTETHYECKHE (MOpPQAKTUHBI, PETapAaHThl, AC(POIHAHTEHI,
JECCUKaHThl, repOunuabl). QOUTOMOHUTOPUHI H OLIEHKA COCTOSIHHSI PAacTCHUH.
CoBpeMeHHbIe crniocoObl MOHUTOpUHra. llpaktuyeckas pabora «DUTOMOHUTOPUHT U
OILIEHKa COCTOAHUSI pacTeHui. CoBpeMEHHbIE CIOCOOBI MOHUTOPUHTA.

HccnenoBatenbckas pabora «BinusiHue rerepoaykcuHa Ha npopactaHue (pocT Ha
Pa3HbBIX CTA/IUAX, B PA3HBIX YCIOBUSIX) PATUUHBIX PACTCHUN.

3amuTa pacTeHuil oT BpeauTened: OocHOBbI OnomMerona. IlpakTuueckas pabora
«HCeKTapuu: mpaBuiia U yCIOBUS Pa3BeACHUS MOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanas u nougeHHasn Kyaomypol, ux nPUMeEHEeHUe 6 GblPAUUBAHUU
pacmenuii. Quzuonozusn pacmenuii (8 uacos)

Boanas, mecuaHass U MOYBEHHas KyJbTYpbl, UX NPUMEHEHHUE B BbIPAIMBAHUU
pactenuii. [IpoBeaenue Boabsl B KOpHE M cTeOse pacteHuid. IlpakThueckass padorta
«KopHeBoe naBieHne».

BoaHbIil peXuM pacTeHUi: CTPOCHHE YCTHUIL: (AKTOpPbI, BIUSIOIIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAYEHUE MEXAHU3MA PETYIISILIMN UCTIAPEHUSI BIard PaCTEHUEM.
[Ipaktuueckas padorta «lIpurotoBnenue npenapara yCTbUIl METOJIOM CIEKAY.

UccnepoBarenbckue padoThl: «BiusHue ycnoBuidl coaepaHus pacTeHUH Ha
KOJIMYECTBO YCTBUI.

@DOTOCHHTE3 — YHUKAJIBHBIN Mpolecc pacTeHuid. TemMHoBas U cBeToBas (hasbl
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a JJIs KUBBIX opraHu3MoB. [IpakTuueckas pabora
«DyHKIMOHANIbHAST ~ TWArHOCTMKA PACTEHUM MO AKTUBHOCTH  XJIOPOILIACTOBY
Uccnenosarenbckas pabdora «Onpegenenue xjopodpmwmia A wu b, oreHka
(OTOCHHTETUYECKOM aKTUBHOCTHU pacTEHUI U (PaKTOPOB, BIUSIOUINX HA HEEY.

@akTOpbl pOCTa paCTEHUW: BO3AYX M a’pauus. [lo3eMHOe AbIXaHUE PACTECHUM:
COCTaB TIOYBEHHOTO  BO31yxa, Ta3oo0MeH. [‘a3o00MeH 1ipu OECIOYBEHHOM
BbIpamuBanuu. I[lpakrtuueckas pabora «Aspanusa, CO2 u O2. JlpixaHue pacTeHHII».
[TpakTrdeckas padoTa «JIpIxaHue pacTeHH: OIICHKAa HHTCHCUBHOCTH JILIXaHUS PACTCHUIMA
U TUI0JI0BY.

UccnepoBarenbckue paboThl: «BnugHue crnocoba BelpaniuBaHusg (cocTaBa
MUTATEIbHOM CMECH, CXEMbI BHECEHHS) HA POCT U PA3BUTHS PA3IMUHBIX PACTEHUII.



6. Kyaemypuote pacmenus. Cospemennnie acnekmol ceexkuyuu (20 uacoe)

Kak denoBek crtan ucnonp3oBaTh pacteHuss? CBfA3b pa3BUTHA LMBHIM3ALNU
YeJoBeKa U OJOMAIIHUBaHMs pacTeHuil. JJomectukanus. Juckyccus «JlomecTukanus,
BCE JIM pAcCTEHUs M JKUBOTHBIE, KOTOPbIE JKMBYT PSJOM C YEIOBEKOM UM
0JIOMalTHUBAIOTCSI? MOXKHO JIM CYUTATh TapaKaHa OJOMAIIHEHHBIM KUBOTHBIM?»

HacnencTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA >KMBBIX OPraHU3MOB.
N3menunBocTh. Buabl m3amenunBocTh. [lpaktuyeckas pabdora «MoaudukannoHHas
M3MEHYUBOCTD (JIUCThSI, UTOJIKHU C OJTHOTO JIEPEBA)».

['en — MarepualbHBIA HOCUTEIb HACJIEACTBEHHOCTH M HW3MEHYUBOCTH.
HyxkiienHoBeie kucnotsl. JIokanu3amusi TeHETUYECKOTO Marepualia B KIEeTke. JleneHue
kietok. Permmkanusa JIHK. OcHoBHast tormMa MoJjekyssipHON Ouonoruu. TpaHCKpUIIIHS.
Tpancmsauus. Mytaruu. [Ipaktudeckas padorta «I'eH — HHCTPYKIUS 10 COOPKE KIIETKH
(ma Oucepe wiu KoHCTpykTope)». [IpakTtuueckass pabora «Myrtauus Ha OyTtepOpoje
(1100601 O0BEKT W3 Mpenbplaylied padoThl, TA€ U3MEHEHUE WHCTPYKLIHMH MNPUBEIET K
M3MEHEHHIO BHEIIIHETO BUJIa O0BEKTA)Y.

OddexT OyThUIOYHOTO TOPJIBIIIKA M TE€HETUYeCKoe pazHooOpazue. UTo Takoe
reHO0aHk? 3ayeM COXpaHATh I'€HETHUECKHE pecypcbl pacTeHuid? OCHOBHBIE CHOCOOBI
COXpaHEHUs TECHETHUECKUX PECYPCOB PacTeHUH (€x situ U in situ).

3nauenne pabdor H.M. BaBuinoBa. 3akOH TroMoJIOTMYECKHX psnoB. LleHTps
IPOUCXOXKJECHHUS KyJIbTypHbIX pacrennii H.M. BasumoBa u IL.M. JKykosckoro.
[IpakTrueckas padota o rpynnam «OTKy/la Ha HalllMX CTOJIaX (PYKThI/OBOIIH/3TAKI.

OcHoBHble MeTonbl cenekuuu. ['uOpuanzanus. dopmsl oTOopa. OCHOBHBIE
HAIPABJICHUS CEJICKLUUU: YIyUYlIeHHE YpOKalHOCTH, YCTOMUYMBOCTH K OMOTHYECKUM U
abuotnueckum akrtopaM. [Ipaktudeckast padota «BripamuBaeM ropox. Kak nposectu
CKpELIMBAaHUE y TOpOXay.

Ecte mm xu3Hp B mnpoOupke? bHOTEXHONOTHUS KyJIbTYpPHBIX PACTCHHIA.
UccnenoBarenbckass pabora «BelpammBanue pacteHudd B 1poOUpKe»  (MOXKHO
BOCITIOJIB30BaTbCA PE3YJIbTATAMHM MPEIBIAYLIIUX 3KCIEPUMEHTOB IO COCTaBJIEHUIO
MUATATEIBHBIX PACTBOPOB JJISI PACTEHUH ).

Kak  dyemoBek  moxker  momupummpoBath  pacteHusi?  ['eHetmdeckoe
penaktupoBanue. COBpEMEHHbBIE  NOAXOABl W JIOCTMXKEHUS  T'€HETHYECKOIro
penaktupoBaHusi  pactenuil. [Ipaktuyeckas  paboTa«l eHOMHBIE HOKHHUIIBI
(MoxenupoBanue pabotsl cucreMbl CRISP-Cas).

7. Pacmumenvhasn npooykuus. (8 uacos)
Hanzemnbple u moa3eMHbie opranbl pactenuid. [loOer u BUTOM3MEHEHHBIN MOOET
pactenuii. CriocoObl pa3MHOKEHHUST PACTCHUM.
[lonstTne o0 KadyecTBe MPOAYKTOB mHUTaHUSA. [IpoGrembl KOHKypeHIIUU
OTEYECTBEHHBIX MPOIYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTMCTHKA JJOCTABKU U CPEACTBA



COXpaHeHHus MpoaykToB mnuTaHus. [Ipaxtuueckas padora «lIpemenbHO AOMyCTUMBIE
koHueHTpauuu (I1/IK) u mMeTonsl KOHTposst 0€301aCHOCTU PACTUTENBHBIX MPOTYKTOB
MATaHUSD.

Mukpo3eneHb: moJIe3HOCTh U TexHojorus. MccenenoBarensckas padora «OueHka
KayeCcTBa BbIPAILIEHHOW MUKPO3€IeHN» (JIMOO0 CBOSI, TMOO U3 Mara3uHa).

XHUMHUYECKUI aHaJINn3 IIPOLYKIUH. OCHOBBI CHEKTPO(HOTOMETPHH.
[Torenumometpus. Xpomarorpadus. [Ipaktuueckas padora «MeTobl OEHKH KayecTBa
pPaCTUTENBHOW MPOAYKLIHMH: XPAHEHUE W COXPAHHOCTh IMHTATEIBHBIX BEIIECTB» (1O
JIOCTYITHOMY 00OpYIOBAaHHUIO).

HccnenoBatensckas pabota «Onpenenenune ButamuHa C METOAOM OOpaTHOTO
TUTPOBAHUS B IJIOJAX HA PA3HOM CPOKE (CI0co0€) XpaHEHHS.

Monyab «buorexnosaorus» 10 kiaccnl (68 yacoB)
1. Buomexnonozus (4 uaca)

[lonsiTue OMOTEXHONOrMU. 3adyeM YeJIOBEKY OHMOTEXHOJOTMH, B YeM HX
IPEUMYIIECTBO MEepe] XMMHUUECKUM CUHTE30M. OCHOBHBIE OMO0OBEKThI OMOTEXHOJIOTHHU:
IPOMBIIIJIEHHBIE MUKPOOPTaHU3Mbl, KJIETKA U TKaHU PACTEHUH, )KUBOTHBIX U YEJIOBEKa,
ouokaranuzatopsl. [lpaktuueckass pabora «lIpuMepsl NmpuUMeHEHHsS OUOJIOTUYECKUX
O0OBEKTOB B TBOEH KU3HIY.

Ceipbe [uis OMOCHHTE3a U OIIEHKa €ro OHoJIoruyeckoil 1eHHOCTH. OCHOBHBIE
MCTOYHHMKHM YIiepoaa, a3zora, ¢ocdopa, MHUKpPOIIEMEHTOB. lccienoBaHne HOBBIX
HMCTOYHUKOB ChIPbs (BKJIFOYAsi BOMPOCH! €r0 MpeaBapUTEIbHON 00paboTKu), pa3padoTka
HOBBIX TNUTATENbHBIX CPEJl, B TOM YHUCJE BKIIOYAIOIUX OUOCTHUMYJSATOPHI U JIpYyrue
AJIEMEHTHI YIIPABJICHUS U ONTUMU3ALMU MPOLIECCOB OMOCHHTE3a. MeToAbl ONTUMU3AINH
MUTATENbHBIX CPE.

2. Mukpoouonozusa (12 uacos)

[lonoxeHue MNpPOKAPUOTOB B CUCTEMEe opraHudyeckoro wmupa. CrpoeHue
OakrepuanbHor KieTku. Knaccudukanus 6akrepuit. Mopdonorus 6akrepuii. [Ipocteie
U CIOXHBIE METOJbl OKpammBaHusi Oaktepuil. Dusuonorus OakTepwil: MUTaHUE,
JbIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM Apxeu (3KCTpeMOPUIbHOCTb,
0COOEHHOCTH CTpOeHus KJIeTKH). JlabopaTtopHast paboTta « PUKCHUPOBAHHbBIE MTpENapaThl
Oaktepuil. Ompenenenue (OpMbl MPEIIOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCIIONIB3YSl MpOCTOM MeToj okpacku» Jlaboparopnas pabora «OmnpeneneHue Tumna
KJIETOYHOUW CTEHKH METOJIOM OKpalIuBaHus 1o ['pamy» (IIpu HaJIM4UW PEaKTHBOB).

MosnoyHokucnoe u crnuproBoe OpoxkeHue. DoToTpodHble W XEeMOTPO(HBIE
Oaktepuu. Kunetmueckoe  omucaHue — mpolecca  pocta  MHUKPOOPTaHU3MOB.
OKCHOHEHIMaNbHAsT ~ MOJenb  pocTa. KwunHernka THOEIM  MHKPOOPTaHU3MOB.
JIaGopartopHas pabota «IIpuroroBneHre NpUKU3HEHHBIX MPENapaToB MOJIOYHOKUCIBIX
OakTepuin.



[TaTorennsie 6akTepun. YymHas majsodka v YepHast CMEPTh, OOTYJIH3M, CTOJIOHSK,
Tyoepkynes. Mctopus 60ps0bI ¢ OakTepuanibHbIMU HHPekusamMu. JlaboparopHas padoTa
«IToceB cmbIiBa ¢ pyk Ha vamku [lerpu». JlaboparopHas paboTta «Brinenenue 4ucToi
KyJabTypbl Oaktepuil. MeTton pasBeaeHud. MeToq HCTOLIAIOLIErO  HITPUXA.
Jlabopatopuass pabora «Mopdomorndeckas XapaKTEpUCTUKA BBIICICHHOW YHCTOU
KyJbTYPBI: XapaKTepUCTUKA KOJIOHUH, popMa OaKTepuil, TUM KIETOYHOU CTEHKM.

BoiiHa GeCKOHEUHOCTH: aHTUOMOTUKHM NPOTHUB OakTepuii. MexaHu3Mbl ACHCTBHIA
aHTUOMOTUKOB. MeXKiIeTouHass KOMMYyHHUKaius OakTtepuil. YyBCTBO KBOpyMa.
JlabopatopHasi pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha yalike 0e3 U ¢
noOaBieHust aHTHOUOTHKOBY MccnenoBarensckas pabora «Ilomck MHKpOOpPraHM3MOB
00JaaroMX aHTAarOHUCTUYECKOW aKTUBHOCTBIOY.

[Ipumenenue Oakrepuil uenmoBekoM. KuHeTHueckoe omnucaHue OHOCHMHTE3a
IIPOAYKTOB MHKPOOpPraHM3MaMH. bakTepuu, KOTOpbIE MOTYT pasjaraTb IUIACTHK.
Uccnenoparenbckas padoTa «BeigeneHne MOJIOYHOKHUCIIBIX OaKTepUil, UCCIIEIOBAHUE UX
AKTUBHOCTI.

Mukpoopranu3msl B arpoOUoTexXHoJ0ruu. cKyccTBEHHBIE aCCOLIMALIMY PACTEHUN
¢ MuKpoopranusmamu. MccnenoBarenbckas padota «Brigenenue O0akTepuil MOJE3HBIX
IUJT paCTCHUI.

3. Jykapuomuueckue opzanuzmMvl 6 OUOMEXHOI02UU (N1eCHeBble 2ZPUDbL,
opoxccu, sodopocau) (12 uacos)

[1necHeBbie TpUOBI MPOIYIIEHTHI OMOJIOTUYECKH aKTUBHBIX BEILIECTB.

OOmrast xapakTepUCTHKa IPOXKKEH caxapoMuieroB. VcTopusi wucnonb3oBaHUs
JPOXOKEH B TPAAUIIMOHHON OMOTEXHOJIOTHU. TEeXHOJIOTUU BUHOAECIHS U XJI€OOMeUeHuUs,
CIIeMAIM3UPOBAHHBIE pachkl Apoxkend. Metabonusm aposxokend. Peakiusi cnupToBOTrO
opoxenusi. JlabopatopHast pabota «llomcuer kierok apoxokei B kamepe ['opseBay.
JlabopatopHnasi pabota «OOHapy)eHUE MPOAYKTOB CIIUPTOBOTO OPOKEHUS: ITHIOBOTO
CupTa W YrIEKUCIOTO rasza». [lomydeHue BTOPUYHBIX META0OJUTOB B APOAOKAX.
Hpoxoku Kak nmpoayieHTsl ouotorus. [TomyyueHue 11eneBpix OEIKOB B IPOXIKAX.

Oc00EHHOCTH BEreTaTUBHOTO U TIOJIOBOTO PA3MHOXKEHHUS y APOAIKEH, 3HaAUCHUE
M3Y4YEHUs] MHUTO3a W IUTOKMHE3a JUIsl ONTHUMHU3ALMU TPOIECCOB KYJIbTUBUPOBAHUS
JPOYKKEBBIX IITAMMOB, [IOHUMAHUS TIPHYMH IMATOTCHHOCTH JPOXOKEH B TPUOOB, TTOMCKA
MHUIIICHEH (QYHTHIMAOB U pa3pabOTKM HOBBIX JICKAPCTBEHHBIX  IpEnapaTos.
JlaGoparopHass pabGora «HaOmromeHune  pasMHOXKCHHUS  JIPOAOKEBBIX  KJICTOKY.
[Tpaktuueckas pabora «llomydyenue TBOpora m kKedupa Ha OCHOBE MOJOYHOKHCIBIX
Oaktepuit». IlpakTuueckas pabora «OCHOBHBIC BHUIBI KBaca M UX XapaKTEPUCTUKA
«JIpoxKu W MOJOYHOKHUCIIBIE OaKTepuu, MPUMEHSIEMbIE [JIsi MPOU3BOJICTBA KBACa.
[IpakTuyeckass pabota «CpaBHUTENBHBIM aHAIU3 PA3BUTHS JAPOAOKEH B a’dPOOHBIX U
aHa’pOOHBIX  ycnmoBusix». llpaktuyeckas pabora «MeToapl OICHKA  CBOMCTB



xJie0oneKkapHbpIX Jpoxokeil. OCOOCHHOCTH MPUMEHEHUS MPECCOBAaHHBIX, CYIICHBIX H
MHCTAHTHBIX Apoxokei». MccaenoBatenbckas pabora «BnusiHue (u3nKo-XUMHYECKUX
(hakTOpOB Ha KAa4eCTBO OMOTEXHOJOTHMYECKON MpOoayKIuu (KBac, kedup, chip, Xjied u
Tp.)».

Bonopocnun — mepcnekTUBHBIN OOBEKT AJIs MPOM3BOJACTBA OelKka U YrieBOJOB.
buorexHomornueckre METO/Ibl OYMCTKU TBEPJbIX, JKUJIKUX OTXOJ0B M Ta3000pa3HBIX
0TX0A0B Mpou3BOJACTB. CTouHble BOABL. CXeMbl OYMCTKH. BHOQUIBTPHI, a’pOTEHKH,
METAaHTCHKH, OKCHUTEHKH. AKTHUBHBI HJI U BXOJSIIME B HEr0 MHUKPOOPTAHU3MBI.
Hcnonp3oBanue BOAOpOCHEl B OYUCTKE CTOUHBIX BoJ. McciemoBatenbckas pabota
«Bnusinue ¢pusnko-xumuueckux aktopoB Ha pocT Bogopociu (Chlorella vulgaris)y.

4. Hacneocmeennasn ungopmayusn (8 uacoes)

HacneacTBeHHOCTh M U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTraHU3MOB.
N3menunBocTh. Buasl u3MeHunBocTh. [Ipaktuueckas pabora «MoauduxkanyroHHas
U3MEHYHUBOCTD (JIUCThSI, UTOJKU C OJTHOTO JIEPEBA)».

I'en — wMaTepUaNbHBII HOCHUTENb HACJIEICTBEHHOCTH M HM3MEHYUBOCTH.
HyxnennoBbie KUCIOThL. JIOKanM3anmusi reHETUYECKOrO0 MaTepualia B KieTke. JleneHue
kietok. Permmukanus JJHK. OcHoBHast norma MonekyasipHOr Onosioruu. TpaHCKpUIus.
Tpanciauus. Mytanuu. Ilpaktudeckas padora «l'eéH — HHCTpYKUHUS MO COOpKE KIETKU
(Ha Oucepe wiu KoHCTpykTope)». [lpaktuueckas pabora «Myranus Ha OyTepOpoe
(/1000 00BEKT U3 Ipenplaylield padoThl, IIe U3MEHEHHWE MHCTPYKIUHM IMPUBEACT K
W3MEHEHUIO BHEIITHETO BHJIa 00BEKTA)».

5. Bupyconozcus. (6 uacos)

[TonoxeHne BUPYCOB B CUCTEME OpraHn4YecKoro Mupa. CTPyKTypa U XUMHYCCKHMA
coctaB BuUpycoB. Kiaccudukanus BupycoB. Penpoaykuus BupycoB. IIpocMoTp
JTOKYMEHTAIBHOTO (PrIbMa O BUpPyCax.

Bupycs - Bo30yauTenu nHpeKknoHHbIX 0one3neit. OnkoBupychl. bakrepuodaru:
CTpoeHue, cBoiicTBa, mnpuMeHeHue. IIpakTuueckass pabora. «Meton pa3BeaCHUI
[IpakTuyeckast padota. « TurpoBanue 6akrepruodarony.

buonoruyeckue meToibl 60pbOBI C BUPYCAMH.

6. I'ennasa unicenepus u ouomexmnonozuu. (8 uacoes)

OcHoBbI TeHHOU nHXKeHepuu. Bekropa. Cnernuduueckne depMeHTh OaKTEpHUid.
[IpakTrueckass pabora «DHIOHYKJIEa3bl pecTpuKIuH (paboTa ¢ HYKJICOTHIHBIMU
MOCJICIOBATEIPHOCTSAMHE Ha Oymare)y.

buotexHomornn nmpoaykiuu O6EIKOB B OaKTEpHUATBbHBIX KyJIbTypax. JlocTrkeHus
TCHHOW WH)KEHEPUHU ¥ OMOTEXHOJIOTHH.

CRISPR/Cas — cucremMa aganTHBHOTO HMMMYHHTETa OakTepuid W apXei.



[Tpaktuueckas pabota «I'ennnie HoxHUIIBI - CRISPR/Cas (MonenupoBanue Ha Oymare)»

I'MO. Metoas! nosnyuenust ' MO. Urpa-auckyccust «Beivrpail rpanT Ha cO3/1aHue
I'MOw.

7. Buomexnonozuu 6 y»cusomunosoocmee (8 uacos)

JlomecTHKalys OCHOBHBIE JIOMAIIHUE KMBOTHBIC; COBPEMEHHBIE IKCIEPUMEHTAX
M0 JJOMECTHKAIIMU >KUBOTHBIX (JIMCHIIA, HOPKA U AP. — IKCIIEPUMEHTHI HAYYHOMU IIKOJIBI
akanemuka benseBa). Jluckyccusi «JlomecTukanus, Bce M pPAacCTEHUS! U >KUBOTHEIE,
KOTOPBIE JKUBYT PAJOM C YEJIOBEKOM MM OJIOMAIIHUBAIOTCSA? MOXKHO 1M CUYUTATh
TapakaHa OJIOMAIIIHEHHBIM >KUBOTHBIM 7.

CoBpeMeHHbIE METOJbl B KMBOTHOBOJICTBE: TPAHCIUIAHTALMS 3MOPHUOHOB,
XUMEpHbIE  KUBOTHbIE, KJIOHHpoBaHue. IIpakTuueckas pabora «Mertoauka
KJIOHUPOBaHMS (MOJIEIMPOBaHKE HA Oymare).

OcHOBHbIE 00JIE3HU KUBOTHBIX M POJb IMATOTEHHBIX MHUKPOOPTaHU3MOB U
Mapa3uToB B Pa3BUTUU 3a00JIEBAHUIN JIOMAITHUX >KUBOTHBIX U OCHOBHBIX Mepax O0pHObI
C HUMH; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3Me XUBOTHBIX. [lonoxxurensHoe
1 T000YHOE (OTPULIATENIBHOE) BO3IEUCTBUU aHTUOUOTHUKOB HA OPraHU3M B XOJI€ JICUCHUS
KUBOTHBIX; 1I€JIM W 3aJlaud BeTepUHApUHU. BHOTEXHOJIOTHS KOPMOBBIX IIpenapaTos.
[IpakTuyeckas pabora «CocTaBieHue panydoHa MUTAHUS KUBOTHOTO, pacueT pacxojioB
Ha coaepxkanue». MHccnenoBatenbckass pabora «OleHKa KauecTBa MOJIOYHOM

MPOLYKIIUI.

8. Buomexnonozuu é pacmenuesoocmee (10 uacos)

OcHoBHble MeTonbl cenekuuu. [uOpuanzanus. dopmsl oTO0pa. OCHOBHBIE
HAIPABJICHUS CEJICKLUUU: YIy4YlIeHHE ypOKaHOCTH, YCTOMYMBOCTH K OMOTHYECKUM M
abuotnueckum (aktopaM. [Ipaktudeckast padora «BripamuBaem ropox. Kak nposectu
CKpELIMBaHUE y rOpoxay.

OCHOBHBIE MOJXOJbl CEIEKUUU W OUOTEXHOJOTUU KYJIbTYPHBIX PpPACTEHUU,
['uOpuauzanus, oTnaneHHas THOPUAM3ALUS, WCKYCCTBEHHBI OTOOp, TeTepo3uc,
TpaHcpopmalusi, MyTareHes, FeHeTHYeCKoe peAakTHpoBaHue). McTopus cenekuuu B
Poccun u mupe, ucropus pazBuTHs BaXXHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak yenoBek MoxeT MOAUPUIIUPOBATh pacTeHus? I'eHHas HHKeHepusl pacTeHUM:
Yro Takoe reHeTuyecKas HHXKEHEpHUs pacTeHUi. TpaHCreHHble pacTeHus. MeToabl
nonyueHusi. OOpa3zoBaHue Onyxojel y pacteHuid. ArpobakTepuanbHas TpaHc(hopMalus:
Ti-na3Musl. I'ensl T-JTHK. MosnekyIsIpHO-TeHETUYECKUE MEXaHU3MBI
Tpanchopmaruu. ['eHetnueckoe pepaktupoBaHue. COBpeMEHHbIE TOJIXOIbI U
JOCTHKEHHUS] TEHETHYECKOro peaakTupoBaHus pacteHuid. [Ipaktuueckas paborta
«["eHOMHBIE HOXKHUIIBI (MOAeaupoBaHue paboTel cucteMbl CRISP-Cas).

Ecte mmu xu3Hp B mpoOupke? buorexHomoruss KyJIbTYpHBIX PACTCHHM.



UccnenoBatensckas pabota «BwlpammBanue pacTeHUid B OpoOupke (MOXKHO
BOCIIOJIB30BATbCSL  PE3YJIbTATAMHM MPEABIAYIIMX OSKCIEPUMEHTOB II0 COCTAaBJICHHIO
MUATATEIbHBIX PACTBOPOB JJISI PACTEHUI ).

Moayas «MosiekyasipHbie 0CHOBBI ceekuum» 11 kiace (68
4acoB)
1. Monexkynapnas 6uonozusn. (20 uacoe)

OCHOBHBIE BEXH PA3BUTHS MOJICKYJISIPHOW OMOJIOTHH.

HyxneunoBsie kucioTel. OCHOBHBIE IPUHIUIIBI cTpoeHus. [IpakTuyeckas padboTa
«Boigenenne JIHK wu3 Ganana». Ilpaktuueckas pabora «Mognens JIHK-opuramm.
[Ipaktuueckass pabora «Ompenenenne kadectBa mpenaparoB JIHK ¢ nomomisio
cekTpodoToMeTpun» (MPU HATUYUU 000PYTOBAHMUS).

Marpuunsie cuHTE3bl. Perummkanus — OCHOBa KJIETOYHOrO AeneHus. [IpuHuunel
peruikanuu. [Ipaktuyeckas pabora «PerumkaTuBHasi MalivHa (UTrpa-AeMOHCTPAIUS ).
[Ipaktuueckas padora «I1LP (Mmoxens amrudukaius Ha Oymare)».

Mytanuu. Uto Bei3biBaeT usMeHnenus B crpoenuu JHK. [Ipuniune penapamum.

Tpanckpunius. [Ipaktuueckas padota «Cuna mpomMoTopay.

['enernueckuit koj. Ilpaktuyeckas pabota «PemieHue 3aay Ha TE€HETHUUECKHM
ko/» Tpancisus. [Ipaktudeckas padora «DonauHT OEIKOBY.

Opranuzanusi reHoMa BHPYCOB I[IpOTMBOBUpPYCHBIE CPEACTBA, MEXAHU3MBI HX
NEUCTBUSL.

Opranuzanus reHoma  Oakrtepuii ~ AHTuUOaKTEepUATbHBIC Mpenaparsl.
UccnenoBarenbckas padota «PacnpocTpaHeHHE aHTHOMOTUKOPE3UCTEHTHBIX OaKTEPHii»
Opranuzanusi reHoMa 3ykapuoT ['eHomHoe penaktupoBaHue. [IpakTuyeckas paboTta
«PaboTta B coBpeMeHHBIX reHeTndeckux 0azax maHHbIX. [IpoBenenue In silico ananmza
MIOCJIEI0BATEIBHOCTEN TEHOBY.

2. Monekynapnuoie ocnoewl cenemuxu (20 uacoes)

[Ipeamer renetuku. Kparkas HCTOpUS  pa3BUTUS  NPEICTABICHUS O
HACJIEICTBEHHOCTHU.

OT resa K NpU3HAaKy: Kak packpacutb Kota. Yto Takoe nmpusHak? IIyTe oT reHa 1o
npu3Haka. Myrtauuu. Aunend. ['erepo3urorsl M TrOMO3UTOTHL. JlOMUHAaHTHBIE U
peueccuBHble amnend. PoneBas wurpa «Asmnenw». HccnegoBaTenbCKUM  MPOEKT
MyTareHnsble (GaKkTOpBHI.

['enbl cTposAT opraHu3M. BkiroueHHe W BBIKIIOYEHHUE OOJBIIOr0 HabOpa T'eHOB.
Kak kieTku noHuMaroT, Kakue reHbl 10JKHBI pabotathk. Ponesas urpa «Cyap0a KIeTKu.
I'ensI-nepexitoyarenu. [Ipaktnueckoe 3aganne «AJITOPUTMBI IS KIIETOKY.

JluckpeTHOe HaclieloBaHWE NPU3HAKOB. 3aKOHbI MeHJensa: OJAWMH T€H - OJIUH
npu3Hak. Cxema CKpeuiuBaHus. 3aKOH e€IMHO00pa3us rMOpUAO0B MEPBOTO MOKOJIEHUS.



[Ipaktnueckoe 3amanue «EamHooOpasue mepBOTO MOKOJCHUS». 3aKOH pacIlerICHUS
IpU3HaKa BO BTOPOM IOKOJIeHHH. IIpakTtudeckoe 3ananue «Pacienenue Bo BTOpOM
nokoseHun». MccnenoBarenbekuil mpoekT «3akoHbl I'. MeHaenst B 3KCIEpUMEHTE.

3akonbl MeHzena: HECKOJIbKO TE€HOB - HECKOJbKO MpHu3HAKoB. [lurnbpumnoe
ckpeuBanue. HeszaBucumoe pacxoxiaeHue xpomocoM. lIpaktuueckoe 3anaHue
«Pemerka Ilenneray. CrerieHHOE HaCIeI0BaHNUE.

B3anMozeiictBue reHoB. AIenbHOE M HeaulelbHoe. IIpakthueckoe 3aHsATHE
«B3anmoencTBrs reHOB (MOJIEIMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»

Omnpenenenune noina. [lomossie Xxpomocombl. Camiibl U caMKu. Briusiaue gpaktopoB
OKpYyXKarlen cpenpl. XpOMOCOMHOE ompeaenceHue ImoJa. [looBble XPOMOCOMBL.
[Ipaktnueckoe 3amanue «HacnenoBanwe, cuemieHHoe ¢ nosom». IIpoGnema
JOTIOJTHUTENBHONU X-XpOMOCOMBI y JKEHIIUH. TpeX1BETHBIE KOIIKHY.

3. Monexynsapnuoie ocroswl cenexkyuu (28 uacoe)

['enbl B nmonyisinusx: Benukoe paBHoBecue. [lomynsauus. HacToTel BCTpeduaeMoCTH
npu3Haka u ayens. YpaBHenue Xapau-BalinOepra. [Ipaktuueckoe 3aganue «HacToTsl
ajuiened, reHoTMHnoB ©  (eHoTunoBy». MccimegoBaTenbCcKuii OPOEKT  «AHaIU3
TeHETUYECKOM CTPYKTYphI MOMYJISAIUU (Ha OCHOBE 3aKkoHa Xapau-Balinbepra)y.

[Tomynsiuu MEHSAIOTCS: YUCJIEHHOCTh, MUTpalldsi U BbIOOp cympyra. DakTopsl,
KOTOpbIE BBIBOJST TMOMYJALMIO W3 paBHOBecus Xapau-BaitnOGepra. YucieHHOCTb
nonyisiuuu. PoneBas wurpa «Oddekr ocHoBarenss». PoneBas wurpa  «3ddexr
OyTbuIOYHOTO TOpJbimKay. [peid renoB. Myranuu. HecnydaitHoe ckpeniuBaHue.
N3onsauus.

[Tormymsiu~ MEHSIIOTCS:  €CTECTBEHHBIM — OoTOOp. MexaHu3Mm  JIeMcTBUS
ecTecTBeHHOTO oTOOopa. JIBrxkymuii otoop. Poneas urpa « EctecTBeHHBI 0TOODY.

Mopaudukanronnas U3MEHYUBOCTb. CratucTuueckue 0COOECHHOCTH
Mo u(pUKalMOHHONW M3MeHYuBOCTU. MccnenoBatenbckue padboTel «MoaudukauoHHast
M3MEHYMBOCTh PACTEHUH B MpEJEIax Ballero MECTa JKUTEIIbCTBAY.

HacnenoBanve KOJIMYECTBEHHBIX MpPU3HAKOB. KoJIMUeCTBEHHbIE MPU3HAKHU.
CpenoBast u”3BMeHUYUBOCTh Npu3Haka. Koaddumment nacnegyemoctu npusnaka. OTBeT Ha
oToop. IloMck T€HOB KOJUUYECTBEHHBIX MNPU3HAKOB. OJHOHYKJICOTHIHBIC BapUAHTHI
reHoB. JIHK-uur. [TomHOreHOMHBIN aHaIU3 acCoUaIU.

«Owmb» Han reHomoM. lloctrenomuas spa. O6parHast reHeTuka. «OMUKCHBICY
uccnenoBanus. [Iporeom, Metadosom. [IpakTuueckoe 3amanue « ATpOHOMBDY.

JlomecTuKanus U LEHTPHl T€HETUYECKOTO pasHooOpasusa. [lowcku pactenuit c
«XOPOIIMMU» TPHU3HAKAMU JJI1 4ejoBeka. lIeHTphl TeHEeTHMYeCKOTO pa3zHooOpasus.
Huxonait MiBanoBuy Basunos. Cenekiusga. KomOuHammoHHas U THOPHIHAS CEJICKIIHS.
I'erepo3uc. IlpakTtnueckoe 3amanue «l OMOJIOTMYECKHE PsAbl  HACIEICTBEHHOMU
W3MEHYUBOCTH.



CoxpaHuTh W HM3Yy4YUTh TE€HBI, 4TOOBl MEHATH Oyaymiee. Kak mpaBmibHO XpaHUTH
reibl. Kommekuun  reHeTMuecKux  pecypcoB  pacteHuil. Ilpaktukym — w/mmum
HCCIIEOBATEILCKUN MPOEKT «MeToabl KyJbTUBHPOBAHMS In Vitro IS COXpaHEHUS
TEHETUYECKUX PECYPCOB PACTEHHUM U JJIsl YCKOPEHHOM CEJICKIIAN.
['eHeTnueckre LEHTPBI B HaleW CTpaHe. [1e 3aHUMAKOTCS TEHETUKOW U
TEHOMMKOW JIJISI HYKJI CEJILCKOTO XO03sI1CTBA.
IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUHOM AESITEJIBHOCTH

3aHATHS B paMKax @porpaMMbl HalpaBieHbl Ha oOecleyeHue JIOCTUKEHUS
MIKOJIbHUKAMU  CIEAYIONIMX  JIMYHOCTHBIX, METANpeJIMETHBIX U  MPEIMETHBIX
00pa3oBaTENbHBIX PE3YJILTATOB.

JInuHOCTHBIE Pe3yJIbTAThI:

B cghepe epasxcoanckoco eocnumanusi: TOTOBHOCTb K KOHCTPYKTHUBHOM
COBMECTHOM JI€SITEIbHOCTHU MIPH BBIMIOJHEHUU UCCIIEAOBAHUI U IPOEKTOB, CTPEMIICHHUE K
B3aMMOTIOHMMAHUIO U B3aMOTIOMOIIIH.

B cgpepe nampuomuueckozo eocnumanusi: OTHOUIEHUE K OMOJOTUU KaK K BaKHOU
COCTABJISIFOIICH KYyJIBTYPBI, TOPAOCTh 3a BKJAJ POCCUUCKHX W COBETCKHX YYEHBIX B
pa3BUTHE MUPOBOM OMOJOTUUYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco ocnumamnus: TOTOBHOCTb OILICHHBATh
MOBEJICHUE M TIOCTYNKH C TO3MIIMM HPABCTBEHHBIX HOPM U HOPM DKOJIOTMYECKOU
KYJbTYpbl; TOHUMAaHUE 3HAYMMOCTH HPABCTBEHHOTO aCIIeKTa JACATEIHPHOCTH YEJIOBEKA B
MEJIUIIMHE U OMOJIOTHH.

B cgpepe scmemuueckoco 6ocnumamnus: TIOHUMAHUE POJM  OHOJOTUU B
(hOpMHUPOBAHUU ICTETUUYECKOMN KYJIbTYpPhl TUYHOCTH.

B cghepe usuueckoco eocnumanus, Gopmuposanus Kyibmypvl 300p06bsi U
IMOYUOHANLHO20 O1a20N0aY4Us; OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO U
yCTaHOBKA Ha 3JI0POBBIM 00pa3 *KU3HM (30pOBOE MUTAHUE, COOTIOACHNE TUTHCHUISCKUX
MIpaBUJI U HOPM, COATAHCHUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA, PETYIsipHas Ppu3nyeckas
aKTUBHOCTH); OCO3HAHUE MTOCIICICTBUIA U HEIPUSITHE BPEAHBIX MPUBBIYCK (YITOTpeOIcHUE
aJIKOTOJIsl, HAPKOTUKOB, KypeHUE€) M HUHbIX (QopM Bpeaa sl (PU3HYECKOTO U
TICUXUYECKOTO 37I0POBBS; COOJIIOJICHUE TPaBUJI OE30MAaCHOCTH, B TOM YHCJIE€ HABBIKU
0e30macHOro MOBEICHUS B IPUPOAHON cpenie; chOpMUPOBAHHOCTh HABBIKA PedIICKCHH,
YIPaBJICHHE COOCTBEHHBIM YMOIIMOHATLHBIM COCTOSTHUEM.

B cghepe mpyoosoco 6ocnumanus: akTUBHOE y4acTHE B PEUICHUU MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJbI, TOopojda, Kpas) OMOJOTMYECKONW M HKOJOTUYECKOM
HaIPaBJICHHOCTH, WHTEPEC K MPAKTUYECKOMY H3YYCHHIO Tpo(deccHii, CBSI3aHHBIX C
OHMOJIOTHEH.

B cghepe sKonocuueckoco  6ocnumanus: OpUEHTALMsl Ha MPUMEHEHHE



OMOJIOTUYECKHUX 3HAHUH TIPU PEIICHUH 33719 B 00JIaCTH OKPY’KAIOIIEH CPEJIbl; OCO3HAHUE
HKOJIOTUYECKUX MPOOJIEM U MyTEN UX PELlEHHUs; TOTOBHOCTb K YYaCTHIO B MPAKTHUECKON
NEeSATEeIbHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH.

B chepenonumManusi YeHHOCmu HAYYHO20  NO3HAHUA. OpPHUEHTAIMs Ha
COBPEMEHHYIO CHCTEMY HAY4YHBIX MPEACTABICHHA 00 OCHOBHBIX OHOJOTHYECKHUX
3aKOHOMEPHOCTSIX, B3aWMOCBSI3X YEJIOBEKA C TPUPOJHOM Cpeq ol u
NOHUMAaHUE POJIU OMOJOTUYECKOM HAyKU B (POPMUPOBAHWU HAYYHOTO MHUPOBO33PEHMUS;
pa3BUTHE HAY4YHOH JIHO0O3HATEIBHOCTU, MHTEpPECa K OMOJIOTMYECKON HayKe, HABBIKOB
UCCJIeI0BATEIbCKOM S TEIbHOCTH.

B cgepe aoanmayuu x uzmeHaowumcsa yCcio8uam COYUANbHOU U NPUPOOHOU
cpedvl. aJeKBaTHAas OICHKA WM3MEHSIOMIMXCA YCJIOBHH; TMPUHATHC PEHICHUS
(MHIUBUAYATbHOE, B TPYINIC) B W3MCHSIOIIMXCS YCIOBUSIX Ha OCHOBAaHWU aHAM3a
Oouonoruueckor nHMOpMaIuy; TUTAHUPOBAHWE  JIEUCTBUM B HOBOM  CHUTYyaluu
Ha OCHOBAHHMH 3HAHUN OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeameTHble pe3yJbTaThl:

B cghepe osnaoenus ynusepcanvuvimu yueonviMu no3HABAMENbHLIMU OeUCMBUIMU.
bazopkle noryueckue NelcTBUA:

[l BBISBIATH W XapaKTEPH30BaTh CYIICCTBCHHBIC TMPU3HAKKA OMOJIOTHUECKHX
00BEKTOB (SIBJIICHUN );

] ycTaHaBIMBaTh CYIIECTBCHHBIH MPH3HAK KIACCH(PUKANNHA OHOJIOTHUSCKHUX
O00OBEKTOB (SABJICHUH, MPOIIECCOB), OCHOBAHUS MJi1 OOOOIICHUS W CpaBHEHUS,
KPUTEPHUH MPOBOAUMOTO aHAJIN3a;

[] ¢ y4€ToM mpeyIoKeHHON OMOJOTHYECKON 3a7auydl BBISBISITH 3aKOHOMEPHOCTU
U TpOTUBOpEUMsi B  paccMaTpuBaeMbix  (aktax U HAOIIOJCHUSAX;
npeaiaraTh KpUTEPHUH 71 BBISIBJICHUS 3aKOHOMEPHOCTEH W MMPOTHBOPCUHH;

] BBIABIATH naePuIUTel WHGOPMAIMKM, JAaHHBIX, HEOOXOAWUMBIX IS PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

] BBISBJISTH MPUYUHHO-CJICICTBEHHBIC CBSI3U npu U3YYCHUU
OMOJIOTUYECKUX SIBIIGHUA W TIPOLIECCOB; JeNiaThb BBIBOABI C HCIOJIb30BAaHUEM
JEAYKTUBHBIX W WHIYKTUBHBIX YMO3AKJIIOUCHHM, YMO3aKIIOUCHUN IO aHAJIOTUH,
(bOpMYIHPOBATH TUITOTE3HI O B3AUMOCBSI3SIX;

] caMOCTOSITENIbHO BBIOMpaTh CHOCOO perieHus: y4yeOHOW OMOJIOrHYECKOn
3aayu (CpaBHMBATh HECKOJIBKO BApUAHTOB pEIICHUS, BHIOWpATh HamOoJee
MOIXO/ISIIINNA ¢ YIETOM CaMOCTOSITENTLHO BBIJICJIEHHBIX KPUTEPHUEB).

bazoBkle McCen0BATENLCKHUE NEUCTBHA.

] MCmOJIb30BaTh BOTIPOCHI KaK MCCIIEA0BATEILCKIUI HHCTPYMEHT TTO3HAHUS,

1 dopMyaupoBaTh  BOMPOCH, (UKCHPYIONIUE pPa3pblB  MEXKIY PCaTbHBIM
U KEJNATebHBIM COCTOSSHHEM  CUTyallMM, OO0BEKTa, W  CaMOCTOSTEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE;

] ¢dopmupoBath rumnoresy 00  HUCTUHHOCTHM  COOCTBEHHBIX  CYXKICHHUM,



apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHE;

MPOBOJUTH IO  CAMOCTOSITEHPHO  COCTAaBJIEHHOMY IUIaHYy  HaOJIOACHHUE,
HECJIOKHBIN OWOJIOTUYECKUH DKCIEPUMEHT, HEOONBIIOE HWCCICIOBAHUE —TI0
YCTaHOBJICHUIO OCOOCHHOCTEH OMOJIOTHUUECKOTO 00bEKTa (ITporiecca) u3ydeHus,
MPUYUHHO-CJICICTBCHHBIX CBS3€H M 3aBHCHMOCTEH OMOJIOTHMYECKHX OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEIIEHO dbopMyIMpoBaThH 000011eH s 151 BBIBOJIbI o
pesynbTataM  MPOBEAEHHOTO HaOIOACHMUS, IKCIIEPUMEHTA, BIIA/ICTh
WHCTPYMEHTAMH OIIEHKH IOCTOBEPHOCTH TOJIYICHHBIX BBIBOJIOB U 000OIIICHMIA;
IIPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE OMOJIOTHYECKHUX MPOIECCOB
U WX TIOCJIEJICTBUS B AHAJOTUYHBIX WM CXOJHBIX CHUTYyalMsIX, a TaKKe
BBIJIBUTATh TPETIOI0KEHUS 00 MX Pa3BUTHHU B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Pabora ¢ ungopmanuei:

[]

[]

OPUMEHATh pPa3IMYHbIE METOJIbl, MHCTPYMEHTBl M 3alpOChl IpPHU IOUCKE HU
orOope Ouosornyeckord uWHGOpPMAIMM WIA JAaHHBIX U3 HCTOYHHKOB C
y4€TOM MPEATIOKEHHON yueOHOM OMOIOrHUYeCcKOn 3a1auu;

BbIOMpaTh, AHAIU3UPOBATh, CHUCTEMATU3UPOBaTbH U  UHTEPIPETUPOBATH
OMOJIOrMYeCcKyYI0 HH(OPMALIMIO Pa3IMYHbIX BUIOB U (DOPM IpeICTaBICHMUS;
HAXOJUTh CXO/JHBIE apTYMEHTHI (IMIOATBEPKAAIOIINE UITH ONIPOBEPTAIONINE OAHY U
Ty € HJIeI0, BEPCHIO) B PA3IMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOATENILHO BBIOMPATH ONTUMAJIbHYIO (hOpMY MpeacTaBieHus UHPOpMaluuu
U WUIIOCTPUPOBATh pPELIAcMble 3aJa4l HECJOKHBIMU CXEMaMH, IharpaMMaMH,
WHOU rpaduKoi U UX KOMOMHAIIMSIMU;

OLICHWBATh HAAEKHOCTH OWOJIOTUYECKOW HMH(POpPMAIMK TIO  KPUTEPHSIM,
MPEIOKEHHBIM YUUTENEM W CPOPMYITHUPOBAHHBIM CAMOCTOSTENIBHO;
3allOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHUECKYI0 HHPOPMALIHUIO.

B cqbepe 061a0€eHUs YHUBEPCAIbHbIMU yll€6HblMu KOMMYHUKANMUBHbIMU oeticmeusimu

OO01ieHue:

[]

BOCIPUHUMATh U (OPMYJIUPOBATH CYKIEHUS, BbIpaXKaTh SMOLMU B IpoLEcce
BBINIOJIHEHUS TPAKTUYECKUX U 1a00paTOpHBIX padoT;

BbIpA)KaTh ce0s1 (CBOIO TOUKY 3pEHHUS) B YCTHBIX U MUCbMEHHBIX TEKCTaX;
pacro3HaBaThb HeBepOalbHbIE CpeAcTBa OOLIEHUS, MOHUMAaTh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, 3HAaTh W pAaclO3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX
CUTYyallui ¥ cMr4aTh KOH(MIMKTHI, BECTH IEPETOBOPHI;

MOHMMATh HaMEpPEHUs JPYrHX, MPOSBIATh YBaXHUTEIbHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHNUS,

B XOJ€e JAuaiora W/WiIM JUCKYCCHMM 3a/aBaThb BONPOCHI IO CYIIECTBY
oOcyx)aaeMoi OMOJIOTUYECKOM TEeMbl W  BBICKA3bIBaTh WJICU, HalleJICHHbIE
Ha pelieHre OHOJOrMYecKoW 3aJauyd M MoJJep)KaHue Oi1arokenareabHOCTH
OOIICHHS;



[]

[]

COIIOCTABJIATH CBOU CYXKJIEHMS C CYXXICHUAMHU JPYIMX YYaCTHUKOB JHAJIOra,
OOHapyXKUBAaTh PA3IUUUS U CXOACTBO MO3UIIHIA;
nyOJMYHO MPENCTaBIATh PE3YIbTAThl BBIIIOJHEHHOTO OHMOJOTHYECKOTO OIbITa

CoBMecTHAS AeATENRHOCTE (COTPYIHUYECTBO):

[]

NOHUMATh " UCIIOJIb30BaTh MIPEUMYLIECTBA KOMaHAHOM u
WHIUBHUIyAIBHOW pabOTBHl TPU  PEIICHHWH KOHKPETHOW  OMOJOTHYECKOMN
mpoOJeMbl, OOOCHOBHIBATH HEOOXOMWMOCTH TPUMEHEHHUS TPYIIOBEIX (GopMm
B3aUMOJICUCTBUS NIPU PELIEHUHU NOCTABICHHON y4eOHOM 3a1auH;
IIPUHAMATh LEJb COBMECTHOM JEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBUS 110
e€ JOCTIDKEHMIO: paclpelelisiTh pOJid, JOTOBAPUBATHCS, OOCYXKIATh MPOIECC U
pe3yibTaT COBMECTHOM pabOTHI;
yMETh 000011aTh MHEHUSI HECKOJbKUX JIIOACH, TMpOSBISATH TOTOBHOCTH
PYKOBOIUTD, BBIIIOJIHATH IIOPYYEHHUS, TOAUUHATHCS,
IJIAHUPOBATh OPTraHHU3aLMI0 COBMECTHOM pPabOThI, OINPEAENSATh CBOIO pOJIb
(c yu€ToM  TIpeANOYTEHUH U  BO3MOXKHOCTEM  BCEX  YYaCTHUKOB
B3aMMOJICUCTBUS), paCTpENeNsITh 3aJaud  MEXAY  WICHAMH  KOMaHJbl,
y4acTBOBaTh B TPYMIOBBIX (Popmax paboThl (0OCYXIeHHS, OOMEH MHEHUSMU,
MO3TOBBIE IITYPMBI U UHBIE);
BBITIOJIHATH CBOIO YACTh pa0OThI, JOCTUTaTh KAYECTBEHHOTO PE3YJIbTaTa IO CBOEMY
HAMpPaBJICHUIO U KOOPIMHUPOBATH CBOU JICMCTBUS C IPYTUMHU YJICHAMU KOMAaH/IbL;
OIICHMBAaTh  KAauyecTBO  CBOEr0  BKJIaga B OOmMUH  MPOAYKT  TO
KPUTEPHUSIM, CAMOCTOSITEIBHO c(hOpMyITUPOBaHHBIM
YYaCTHUKAMU B3aUMOJICHCTBUS, CpaBHUBATh
pe3yapTaThl € MCXOJHOM 3aJadell W BKIAJM KaXJOr0 4YiI€HAa KOMaHIbl B
JOCTH)KEHHE PE3yJIbTaTOB, pa3leiisiTh cpepy OTBETCTBEHHOCTH W MPOSBIATH
TOTOBHOCTH K MPENOCTABIEHUIO OTUETA NTEPE TPYIIION;
OBJIaJICTh ~ CUCTEMOM  YHUBEPCAJIbHBIX  KOMMYHUKATHBHBIX  JEHUCTBUM,
KoTOopas obOecneynBaeT  CPOPMUPOBAHHOCTh  COLMAIBHBIX  HABBIKOB U
AMOLMOHAJIBHOTO HHTEJUIEKTA IIKOJIBHUKOB.

B cgepe oenaoenus ynusepcanvHolmMu yueOHbIMU PpeYNAMUBHBIMU OEUCMBUIMU:

CaMoopraHy3anms:

[} BBISBIATH MOpPOOJIEMBbl JIsi PELIEHUS B JKU3HEHHBIX U YYEOHBIX CHUTyalUsX,
MCIOJIB3YSl OMOJIOrMUeCKHUEe 3HAHUS;

[} OpHMEHTHUPOBATHCS B PA3IMYHbBIX MOAXO0AAX NPUHITHS PEIIeHUI (MHAUBUAYAIbHOE,
MIPUHATHUE PELIEHUS B IPYyIIE, IPUHATHE PELIEHUH TPYNION);

[] camMOCTOATENBHO  COCTaBIATh  AITOPUTM  pEIIeHWs 3agaud (WM ero
4acTh), BBIOUpaTh CMOCOO0 pemieHus ydyeOHOM OHOJOrhyYeckod 3amayu ¢
YYETOM  UMEKOIIUXCS pecypcosB 151 COOCTBEHHBIX BO3MOKHOCTEMH,
apryMEHTUPOBATh IIPEUIaracéMble BapUaHThl PELICHN;

] cOCTaBIIATH IIJ1aH JEeUCTBUI (rutan peanuzanuu HaMEYEHHOTO

aNrOpUTMa PELICHUsI), KOPPEKTHUPOBATh MPEIJIOKEHHBIA AITOPUTM C YUYETOM



MOJIYYCHHSI HOBBIX OHOJIOTMYECKUX 3HAHUKW 00 H3y4aeMOM OHMOJOTHYECKOM
00BEKTE;

] BIaneTh criocodaMu CaMOKOHTPOJIS,, CAMOMOTHUBALIMU U peIIeKCUH;

[} nmaBaTh aJIEKBATHYIO OLIEHKY CUTYallUH U MPEAJIaraTh IUIaH €€ N3MEHEHUS;

] y4uThIBaTh KOHTEKCT M MPEABUIAETH TPYIHOCTH, KOTOPBIE MOTLYT BO3HUKHYTh
IIPYU pELICHUN yueOHOM OMOI0rMYECKON 3a/1auy,

aJanTHPOBATh pelIeHne K MEHSIOIIMMCS
00CTOSITEIILCTBAM;

] OOBICHATH IIPUYHHBI JNOCTHKEHUS (HEnOCTHKEHUS) pEe3yNbTaTOB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY NPHOOPETEHHOMY OMbBITY, YMEThb HaXOIUTh
MIO3UTUBHOE B MTPOU3OLIEIUIEH CUTYallUH;

| BHOCUTb KOPPEKTUBbI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYallui, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEM;

[]  oLleHMBaTh COOTBETCTBHE PE3yJbTAaTa LIEJIA U YCIOBUSAM.

OMOIMOHAILHEIA MHTEIIEKT:

] pasznuyarh, Ha3bIBaTh U YHOPABIATH COOCTBEHHBIMH SMOLMUSAMH U HSMOLUSIMHU
APYTHX,

[} BBIABIATH U aHAIM3UPOBATh IPUYUHBI SMOLIU;

] craBUTH ceOsl Ha MECTO JAPYroro 4eyloBeKa, MOHWMAaTh MOTUBBI MU HaMEpEHHUs
Apyroro,

] peryiaupoBaTh CIIOCOO BBIPAXKEHUS IMOLMIA.

[} Ilpunstue ceda U Apyrux;

] OCO3HAHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, €T0 MHEHHUIO;

| mpu3HaBaTh CBOE MMPaBO Ha OIIMOKY U TAaKOE K€ IMPABO APYroro;

] OTKpBITOCTH ce0e U APYTHUM;

] oco3HaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

] OBIIaZeTh CHUCTEMOM YHHBEpPCAJbHBIX YUYEOHBIX PETYISTUBHBIX JEHCTBUM,

[]

KoTopasi obOecreyuBaeT (POPMHUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH
(BHYTpEHHSISI TIO3WIMS JUYHOCTH), ¥ JKU3HEHHBIX HABBIKOB JINYHOCTH
(ynmpaBieHust coO0il, CaMOAMCIUIUIMHGI, YCTOMYMBOTO MOBEICHHUS ).

IIpeanMeTHBIE pe3yabTAThl OCBOSHUS ITPOTPAMMBbI
B mo3naBaTenpHOM (MHTEUIEKTYallbHOM) cdepe:

MPUOOPETEHUE OMbBITA MCIIOIH30BAHUS METOJ0B OMOJIOTHUECKOM HAYKH C IEIBIO

M3y4deHUs OMOJIOTHYECKUX OOBEKTOB, SIBICHUIN W MPOIECCOB: HAOIIOJCHUE, OMKICAHMUE,

IIPOBCACHUC HCCJIOKHBIX OMOJIOTHYECKHUX OIBITOB H 9KCIICPUMCHTOB, B TOM YHCJIC C

MCIIOJIb30BAaHUEM AHAJIOTOBBIX U HU(PPOBBIX OMOJIOTHYECKUX TPUOOPOB U UHCTPYMEHTOB;

[]

(bOpMI/IpOBaHI/IC YMCHHA UHTCTPUPOBATH OMOJIOTHMYECKHE 3HAHMS CO 3HAHHUSIMH M3

JIPYTUX y4eOHBIX MpeaMeToB ((HDU3UKU, XUMHH, Teorpaduu, HICTOPUH, OOIIECTBOSHAHUS
UT. 1),



1 popmMupoBaHuEe YMEHUI peniaTh ydeOHbIE 3a7a9i OMOJIOTHUECKOTO COACPIKAHNUS,
BBISIBJISITH ~ TPUYMHHO-CJICJICTBEHHBIC  CBSI3M,  NPOBOAWTH  KA4YECTBEHHBIE |
KOJIMUECTBEHHBIC PACUETHI, IeJIaTh BHIBOIBI HA OCHOBAHHH TTOJTyYEHHBIX PE3YJIbTaTOB;

1 popmMupoBaHue yMEHUS IJIAHUPOBATh Y4EOHOE HMCCIICIOBAHWUE WU MPOCKTHYIO
paboTy ¢ y4eToM MOCTaBICHHON 1eNu: (OpMyITHpPOBaTh MPOOIEMy, TUTIOTE3Y U CTAaBUTh
3a/la4yd MCCJICOBAaHUs, BBHIOMPATHh aJIEKBATHO TIOCTABICHHOW I METOMBI, JCNaTh
BBIBO/IBI 10 PE3yJIbTaTaM MCCIICOBAHUS WM MMPOCKTHOMN JEITeIHHOCTH;

[l ¢opMupoBaHMe HWHTEpeca K  YIUIYOJNGHHIO  OWOJIOTMYECKMX  3HAHUU
(mpeanpoduibHas MOATOTOBKA M podeccuoHaabHas OpUEHTAIMS ) U BBIOOPY OHOJIOTUH
KaK IpoUIBHOTO MpeIMeTa Ha CTYIIeHH CPEHETO MOJTHOr0 00pa3oBaHus A Oyayuieit
npo(heCCUOHATBFHON JIESITENFHOCTH, B O0OJACTH OWOJOTHH, MEIUIIMHBI, SKOJOTHH,
TICUXOJIOTUH, BETEPUHAPHH, CEITHCKOTO XO0351UCTBA;

] BlajeHuWe HaBbIKaMH paboThl C HHPOpPMAlUE  eCTECTBEHHO-HAYYHOTO
COJIep>KaHus, MPEJCTABICHHOW B pa3HoW ¢opme (B BUAC TEKCTa, TAOJUYHBIX JaHHBIX,
cxeMm, TpadukoB, auarpamm, Mojeled, H300paKeHU), KPUTUYECKOTO aHaiu3a
MH(}OpPMAIIUU U OLICHKHU €€ JOCTOBEPHOCTH;

] yMeHHe MHTErpupoBaTh OMOJIOTMUECKHE 3HAHUS CO 3HAHUSMU APYTHX y4eOHBIX
MPEAMETOB; UHTEPEC K yriayOJeHNI0 OMOJOTUYECKUX 3HAHUM M BBHIOOPY OMOJIOTHUU Kak
npodUILHOTO MpeaMeTa Ha YPOBHE CpeHEero ooOImero olOpazoBaHus Ui OyAylieu
MpOoPECCUOHANILHON  JIESATENBHOCTY B 00JIACTH OWOJIOTHHM, MEAMIMHBI, JKOJOTHUH,
BETCPUHAPHH, CEIBCKOTO XO3SHCTBA, TMHUIIEBON IMPOMBINUICHHOCTH, IICUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKUE MPEICTABICHNS O MAaTePHATUCTHUECKONW CYITHOCTH
T€HOMOB KHBBIX OPTAaHU3MOB U PETYJIAIHNIO UX PAOOTHI,

] 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH Cpelbl, BIUSIONIMX HA Pa3BUTHE U
CYIIIECTBOBAHME JKUBBIX OPTAHU3MOB, IaNTAlMK K (haKTOpaM OKPYXKaIoIIeh Cpeibl,

] 3HAHWE OCHOBHBIX MOJXOJIOB OMOTEXHOJOTHUH, UCTIONH30BAHUS €€ JOCTHKEHUN B
COBPEMEHHOM KWU3HH YEJIOBEKa, 0COOCHHOCTU MCITOJIH30BAHUS KUBBIX OPTaHU3MOB JIJIs
MIPOU3BOICTBEHHBIX HYXK]T YCIIOBEKA,

| 3HAHUE OCHOBHBIX MOJX0JIOB CEICKIIUU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTCHUH,
XapaKTepU30BaTh T'CHETHYECKH  MOAU(PUIIMPOBAHHBIC  pACTEHUS, OINEPHPOBATH
MOHATUSAMHU, THOpUAM3AlUg, OTAAJICHHAs THOpUIM3AINS, HMCKYCCTBEHHBIM OTOOp,
reTepo3uc, TpaHchopMaIrsi, MyTareHe3, TeHETUUECKOe PEIaKTHPOBAHNUE;

] TMOHMMaHWE MOJICKYJISAPHBIX  MEXaHW3MOB  peaju3allud  HaCIEACTBEHHOM
uH(popMaIuu 1 yMeHue CBOOOHO OTIEPUPOBATH OCHOBHBIMU MOHATUSIMU MOJIEKYJISIPHON
OMOJIOTUH U €€ COBPEMEHHBIX HANIPABJICHUI — F€HOMHKH, METAar€HOMUKH, TPOTCOMUKH;

] 3HAHWE OCHOBHBIX 3a00JICBaHUI YEJIOBEKA, MEXaHU3MOB UX Pa3BUTHSA, CIIOCOOAX
WX IMATHOCTUKY U JICUCHUS;



'] dbopmMupoBaHHE YMEHHUS HCIOJIH30BAaTh MOHATUMHBIA ammapaT U CUMBOJUYECKHUI
SI3bIK TEHETHKU, TI'paMOTHOE IPUMEHEHHE HAy4HBIX TEPMHUHOB, TMOHSATHH, TEOPHH,
3aKOHOB ISl OOBSICHEHUS HAOIIOJAeMbIX OMOJIOTHYECKUX OOBEKTOB, SBJICHUM H
IIPOIIECCOB, MO3BOJIAIOIINX 3aJI0KUTh (YHAAMEHT HAYYHOTO MUPOBO33PEHUS.

B 1ieHHOCTHO-OpHEHTAITMOHHOH cdepe:

] 3HaHWE, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJIOTUH MOJICKYJISIPHOW OHOJIOTHH
MO3BOJISICT YCIEIIHO pellaTh TaKue 3JI000JHEBHbIC MPOOJIEMbI, Kak OXpaHa
OKPY’KaIOIeH CpeJbl, COXPAHEHHE 3I0POBBS YeJIOBEKA, KOHTPOIIb U BOCCTAHOBIICHHE
IKOCHCTEM.



TEMATHYECKOE IINIAHUPOBAHUE

Moayab «Kak ;KHBOTHBIE U PACTEHHS MPUCIOCAOIUBAIOTCH» (IBOJTIOIHOHHAS
skoJorusi) 8 kiaacc (34 yaca)

Tembl

1. Ml uccneayeM skuBbie 00beKThI (6 1)

2. BousiHue okpyskaromiei cpe/ibl Ha )KUBbIEe OpraHu3MbI (12 1)

3. BzaumopeicTBrs KUBBIX OPTaHU3MOB (4 )

4. YenoBeK B )KM3HU PACTCHUH U KUBOTHBIX? (6 )

5. Dkonoruveckue HAIIH (6 1)

Monayab «OcHOBBI pacTeHHeBOACTBa» 9 Kiace (68 yacoB)

Tembl

Tema 1. Beeaenue B pacteHHeBOACTBO (2 )

Tema 2. ArpoTexHUUYECKUN IKCIIEPUMEHT (6 1)

Tewma 3. Poab XUMHYECKUX JICMEHTOB B TUTaHUK pacTeHmid (20 1)

Tema 4. Perynaropsl pocTa pacTeHuit. 3ammra pacteHui (4 u)

Tewma 5. Bognasi, mecuanasi 1 OYBEHHAs KYJIbTYPbI, UX
IIPUMEHEHUE B BRIPAIIMBAHUU pacTeHUN. DU3NOJIOrUs paCcTEHUN

(8 =)

Tewma 6. KynbrypHbie pacterusi. COBpEMEHHbIE aCIIEKThI CEJICKIIMN
(20 9)

Tema 7. PacturenbHas npoaykius (8 1)




Monyab «buorexnoaorus» 10 kmace (68 yacoB)

Tembl

Tewma 1. buorexHomorus (4 )

Tewma 2. Mukpoowuosorus (12 4)

Tema 3. DykapuOTHYECKHE OPTaHU3MBI B OMOTEXHOJIOTHU
(TuTecHEBBIC TPHUOBI, APOXIKHU, Boopocin) (12 1)

Tewma 4. HacnencrBernast uadopmarust (8 1)

Tema 5. Bupycomorus (6 9)

Tema 6. ['enHast nH>KeHEpHs 1 OMOTEXHOIOTHH (8 1)

Tema 7. BUOTEXHOIOTMH B )KUBOTHOBOJICTBE (8 )

Tema 8. buorexHonoruu B pacteHueBocTBe 10 u

Monyab «MosekyasipHbie 0CHOBBI cejieknnm» 11 kiacc (68 yacoB)

Tembl

Tema 1. Monekymsipuaas ouostorus (20 u)

Tema 2. MosiekysipHbie OCHOBBI TeHETHKH (20 u)

Tema 3. MoJieKysipHbIE OCHOBBI CeJieKInu (28 u)




