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IHHOACHUTEJIBHASA 3ATINCKA
AKTyaJlbHOCTh U Ha3HA4YeHHe POrpaMMBbl.

[Iporpamma pa3paboTana B COOTBETCTBUU ¢ TpeOoBaHUAMH DeepaibHOTO roCcy1IapCTBEHHOTO
00pa30BaTeIbHOrO CTaHAapTa OCHOBHOTO 00IIeTr0 00pa3oBaHMsI, OPUCHTUPOBAaHA Ha 00CCIICUCHHE
WHJIMBUIYIbHBIX TOTPEOHOCTEH 00yUaromuxcsl ¥ HalpapiieHa Ha JOCTHXKEHHUE TUIAHUPYEMbIX
PE3yABTaTOB OCBOCHUS IIPOTPAMMBI OCHOBHOT'O 00IIIero 00pa30oBaHUs ¢ yUETOM BhIOOpa
y4aCTHUKaMU 00pa30BaTeNbHBIX OTHOIIEHUNM KypCOB BHEYPOUHOM JESTEIILHOCTH.

DTO MO3BOJIIET 00ECTICUNUTh €TUHCTBO 00s13aTenbHbIX TpeboBanuit ®I'OC Bo Bcem
MPOCTPAHCTBE MIKOJIBHOTO 00pa30BaHUs: HE TOJIBKO HA YPOKE, HO U 3a €T0 MpeeIaMH.
AKTyalbHOCTh peaJIU3aIliy JaHHOM MpOorpaMMbl 00yCIIOBJIEHA CaMOM 0COOCHHOCTHIO TPOCKTHO-
HCCTIEIOBATENBCKON JIEATETFHOCTH. JTa EATEILHOCTH JISKUT B OCHOBE MTO3HABATEILHOTO HHTEpECca
pebeHKa, SBISETCS 3aI0rOM YMEHHS TUIAaHUPOBATh JIIOObIE IEUCTBUS U BaXXHBIM YCIIOBUEM
YCIEIIHOW pealin3alnu Uaei.

JIroObie M3MEHEHUS COBPEMEHHOTO OOIIECTBA CBA3AHBI C MPOEKTAMH U UCCIIETOBAaHUSIMU — B
HayKe, TBOpUECTBE, Ou3Hece, 001EeCTBEHHOM KU3HU. [109TOMY Ba)KHBIM 2JIEMEHTOM Pa3BUTHS
JUYHOCTH 00YyYaromerocs sBisieTcss GOpMHUPOBAHNE OCHOBHBIX HaBBIKOB
MIPOEKTHOMCCIIEIOBATEILCKOM eI TEILHOCTH.

[Tporpammoii mpemycMoTpeHo HOpMHUPOBaHNE COBPEMEHHOTO TEOPETHUECKOTO YPOBHS 3HAHUH,
a TaK)Ke U MPAKTHIECKOTO OMbITa pabOTHI ¢ Ta0OPaTOPHBIM 000PYIOBaHHUEM, OBJIAICHUE IPUEMaMH
HCCIIEIOBATENhCKOM IEATETLHOCTH. MeTobl Opranu3aiuu o0pa3oBaTeIbHON U HAYIHO-
HCCIIEOBATENBCKOM IEATEILHOCTH TIPEIyCcMaTpUBaOT (POPMHUPOBAHNE Yy OOYUAIOIITUXCSI
HECTaHapTHOTO TBOPYECKOTO MBIIUICHHS], CBOOOIBI CAMOBBIPAXKECHUS U MHANBUAYATHHOCTH
cyxaeHui. JIJg moHoro ydera norpeOHOCTEN yJaluxcsl B IPOrpaMMe UCTIONb3YeTCs
muddepeHITUPOBAaHHBIN TIOXO0T, YTO CTUMYJIMPYET YUAIIeTrocs K YBETUYCHUIO TOTPEOHOCTH B
WHIMBHUIYAIbHOU, HHTEJUICKTYATbHOW M TIO3HABATEILHOMN JCATEIHHOCTH U PA3BUTHIO HAYYHO-
HCCIIEN0BAaTEIbCKUX HABBIKOB.

[Iporpamma crtanet BOCTpEOOBAaHHOM B MEPBYIO OUEPElb MKOJbHUKAMH, KOTOPHIE HMEIOT
CTOMKHUH WHTEPEC U COOTBETCTBYIOITYI0 MOTHBAIMIO K U3YUYEHHUIO MPEIMETOB €CTECTBEHHO-
Hay4YHOTO ITUKJIA, €CTECTBCHHBIM HayKaM M TEXHOJOTHIM. B IOJIpOCTKOBOM BO3pacTe ydaniuecs
MIPOSIBJISIFOT CBOIO 3aMHTEPECOBAHHOCTD B TOM WJIM MHOW OOJIACTH 3HAHMIA, HAYYHOM HalpaBJICHUN
WU PO eCCHOHABHON JIEATETLHOCTH.

Takum 00pa3oM MPOUCXOAUT GOPMUPOBAHHUE ITO3HABATEIIBHONW U TPO(EeCCHOHAIBHON
COCTABIISIONIEH JIMYHOCTH, TOMOTAET yUYalIeMycCs B ONPeIeIeHUH OyyIero >KU3HEHHOTO IMyTH U B
npodeCcCHOHAIBHOM BBIOOPE MOCIIe OKOHYaHUS IIKONIBL. [10100HOT0 pojia 3aMHTEPECOBAaHHOCTh
CTUMYJIHUPYET MOCTOSTHHOE JKeJIaHHe IIKOIbHHUKA K TTO3HAHUIO HOBOT'O, PACIIUPEHUIO U YTITyOISHUIO
COOTBETCTBYIOLIUX 3HAHUM, U MIOJIYYEHHUIO HOBBIX B TOM YHCJIE MPAKTUYECKUX HABBIKOB, 4 TAKXKe
MOTHUBHPYET yualierocst Ha npogopueHTaIuto.

[IporpaMma HarleneHa Ha MOMOIIs peOEHKY B OCBOCHHH OCHOB OpPraHU3allid U
OCYIIECTBIIEHUSI COOCTBEHHOM MPOEKTHO-UCCIEN0BATENLCKON eI TENEHOCTH, a TAKKE B
MpUOOpEeTEeHUH HEOOXOAUMOTO OMBITA IS pabOThl Ha/l MHIANBUAYAIbHBIM HCCIEI0BAaHUEM HIIN
MIPOEKTOM.

[IporpamMmMa moMoskeT MKOJBHUKY B Ooliee TITyOOKOM M3yYeHUH HHTEPECYIOIIEH ero o0nacTu
€CTECTBEHHBIX HayK, a TAK)KE B IPUOOPETEHUH BAXHBIX COIUATHHBIX HABBIKOB, HEOOXOIUMBIX JIJIS
MPOAYKTUBHOMN COLMANM3AINN U (POPMUPOBAHUS TPAKAAHCKON MTO3ZUIIUU: — HABBIKA
CaMOCTOSITEJIbHOTO PEIICHHS aKTyalIbHBIX UCCIEI0BATEIbCKUX MM MPAKTUUECKUX 3a/ay,
BKJTFOYAIOIIIETO B ce0sl yMEHHUE BUIETh M aHATTU3UPOBATH IPOOIEMBI, HYKIAIOIIUECS B PEIICHUH,
YMEHHE JIeTAIbHO MPOpadaThIiBaTh U PEATM30BLIBATH CIOCOOBI PaOOTHI C HUMHU, YMEHUE
TJTAHUPOBATH COOCTBEHHYIO pabOTy U CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE MPOJBUKEHHUE K
KeIaeMOMY Pe3yJIbTaTy; — HaBbIKa TeHEPUPOBAHUS 1 0(OPMIICHHSI COOCTBEHHBIX UACH, O0ICUCHHUS



UX B yIOOHYIO JUIS pacrpocTpaHeHus: GopMy; — - HaBbIKa YBRKUTEIBHOTO OTHOUICHHUS K UYKUM
B3JISLZIAM U HJIEsIM, O(OPMIICHHBIM B paboTax APYTHX JIIONEH, TPyruX aBTOPOB — BIIa/ICNIbLIEB
MHTEIJUIEKTYAJIbHOW COOCTBEHHOCTH; — HaBBIKA ITyOJMYHOTO BHICTYIIJICHUS TIepe OOBIION
ayIUTOpUEH, apTyMEHTUPOBAHUS U OTCTAMBAHMS CBOEH TOYKHU 3PEHUs, OTBETOB HA BOIIPOCHI
CBEPCTHUKOB M B3pOCIIBIX, YOSXKACHUS IPYTUX B CBOEH IIPABOTE, IPOJBUIKEHUS CBOMX UACH; —
HaBBIKa Pa0OTHI CO CHEIMATH3MPOBAHHBIMU KOMITBIOTEPHBIMU IIPOTpaMMaMHu, J1a00paToOpHbIM
000pyI0BaHUEM, TEXHUYECKUMHU YCTPOHCTBaMU, OMOIMOTEUHBIMU (DOHJAMU U HHBIMH PECYypCaMH, C
KOTOPBIMHM MOXKET OBITh CBSI3aHA IPOEKTHO-UCCIIE0BATEIbCKAs AEATEIbHOCTD IIKOIbHUKA.

Kpome toro, pabora mikossHUKa HaJ| MPOEKTOM WIIM HCCIEJOBaHUEM OyJeT ClIOCOOCTBOBATh U
Pa3BUTHIO €r0 aJICKBATHON CAMOOLICHKH.

COJEPKXAHUE KYPCA BHEYPOUYHOM JEATEJIBHOCTH
Monysb «OCHOBBI paCTeHHEBOACTBA» 8-9 KJ1acChl

1. BBenenune B pacTeHueBOACTBO (2 yaca)

Uro-Takoe pacTeHUEBOJCTBO: OCHOBHbIE ()aKTOPHI BbIpalIUBaHUs pacTeHU. VicTopus pa3BuTHs
arpoxumudeckux 3HaHui (pabotsl M.B. Jlomonocoga, FO. JIubuxa, byccenro, B.B. Jlokyuaesa,
K.A. Tumupsizena, [1.A. Kocteruera, JI.H. [IpsaummaukoBa u ap.).

[Tpaktrueckas padora «bouka JInbuxay.
2. ArpoTexHHYeCKHil IKCIepUMEHT (6 4acoB)

[IpaBuia mocTaHOBKH arpo’KcnepuMeHTOB. [locTaHOBKA SKCIIEPUMEHTOB ¢ pacTeHUsIMU. Br16op
TEMbI, COCTaBJIICHUE THIIOTE3bI, LU U 3a]a4 SKCIIEPUMEHTA 110 BRIPAIIMBAHUIO PACTCHUI B
KOHTponupyemoi cpene. KoHTposn, TOBTOPHOCTH, ITPOBEACHHE dKcriepuMenTa. [InanupoBanue
skcniepuMenTa. OIeHKa pe3yabTaToB SKCIIEPUMEHTA.

Uccnenoparenbckas pabora « @akTopsl, BIUSIONINE HA TPOPACTaHUE CEMSH (POCT IPOPOCTKOB).
OcBoeHMe TeXHOJIOTHH KPYTIIOTOJUYHOTO BhIPAIIMBAHUS CAIaTOB U MUKPO3EJICHU B
KOHTPOJUPYEMbIX HCKYCCTBEHHBIX YCIOBUsIX. COOp YCTaHOBKH /ISl BRIPAIIMBAHUS PACTCHUI B
KOHTPOJUPYEMBIX YCIOBHSIX.

3. PoJib XMMHUYECKHX 3JIEMEHTOB B MUTAHUM pacTeHuii (4 yaca)

Bona. PactBop. BeiTsikka. AHHOHBI, KATHOHBI, 3JIEKTPOIIPOBOAHOCT U pH pacTBOpa.

Ponb XuMu4ecKkHX 3JIEMEHTOB B IUTaHUU pacTeHui. [lomydyeHne nurarenbHbIX BEIIECTB
paCTEHUSIMH.
[IpakTrueckas pabora «Cxembl MUTATENBHBIX PACTBOPOB. PacueT 103 ynoOpeHuil A NUTaTeIbHbIX
pacTBOPOBY.

YnoOpeHusi: opranndeckue, MUHEpalIbHbIE, MUKPOOHOIOTHUecKHe. THIBI TUTaHUs PACTCHHIA.
BoznymHoe u MuHepaibHOE (KOPHEBOE) MUTAHUE PACTCHHIA.

TpaHcnopT NMUTATENbHBIX BEIIECTB PACTEHUM: BOCXOIAIIMN U HUCXOAAIIMN TOK. BaxHenne
KanuitHble, hochopHbIe U a30THBIE YIOOpeHMHs, UX cBoicTBa. [IpocThie U croXHBIE YI0OpEHUS.
[IpakTrueckas pabora «[IpaBuna cMemmBaHus y1oOpeHHiDy

[Tpaktrueckas padora «IluTaHue pacTeHHil: TEXHOIOTHUS IPUTOTOBICHUS MTUTATEIBHBIX
PacTBOPOB /TSl pa3HBIX KyJAbTYp». POCT U pa3BuTHE pacTeHUi: dTalbl OHTOTEHE3a, (PaKTOPHI,
BIIUSIOIINE HA POCT PACTEHUH: CBET, T'yCTOTAa MOCAI0K, MTUTAaHUE, CyOCTpaT.

[TpakTrueckas pabora « MOHUTOPUHT MUHEPAITLHOTO MUTaHUs pacTeHui». OcobeHHOCTH
MUTAHUS PACTEHUM a30TOM. A30T U €ro 3HaYeHHE B KU3HU pacTeHuil. Dopmbl a30Ta U UX
npeBpaieHue B nmouse. Mctounuku Gocdopa st pactenus. 3naueHue Gocdopcoaepramux
COEIMHEHMH B KIeTKe. Poib Makpospruueckux coequHeHuit pocdopa B s3HepreTHuecKkoM oOMeHe.



Bnusiaue kanus Ha pU3HUECKue CBOMCTBA MPOTOIIa3Mbl, Ha (PEPMEHTHI YIIIEBOJOPOAHOTO OOMEHa,
cuHTe3 0enKoB U Jip. Pojb Kanus B mojiepKaHuM MOHHOTO OanaHca B TKaHAX, B MIPOIECcCcax
camoperyisuuu. PerynsatopHas 1 cTpyKTypooOpa3oBaTesibHasl pojib KaJlbLIMsL.
VYdacTtre B 00pa30BaHUM KJIECTOUHOU CTEHKH, MOAACP)KaHUU CTPYKTYPbI MEMOpaH 1
peryisiuus ux NpOHULIAEMOCTH.
3HaueHue MarHusi B MeTadom3Me pacteHnil. Marauii B coctaBe XJopoQuiuia, CX0JICTBO
xJopodusuia 1 reMonIoOruHa KaK CBHIETEIHCTBO EMHCTBA OPTaHUUECKOTO MHPA.
Cepa 1 €€ OCHOBHbIE COEAMHEHHUS, UX POJIb B CTPYKTYPHOI OpraHu3alyy KJIeTKH, y4acTHE B
OKHCJIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIMSIX.
MukposnemenTsl. [pencTaBieHus 0 pojau MUKPOIJIEMEHTOB B META00JIM3ME PACTCHUH.
Oco0eHHOCTH OCTYIUIEHNS MUKPOAJIEMEHTOB B PaCTEHUSI.
CurHeprusM 1 aHTaroHW3M 3JIEMEHTOB MUTAHUS PACTEHUH.
PactuTenbHas quarHocTrka 1 METO/bl UACHTU(UKALIMN HEIOCTAaTKa/U30bITKA JIEMEHTOB
MUTaHUSL.
[Ipaxtuueckas pabora «PacTuTenbHas AMArHOCTUKAY.
Uccnenoparenbekast pabota « OLieHKa COCTOSIHUSI KOMHATHBIX PACTEHUMN, paCTEHUI Ha IIKOJIbHON
TEPPUTOPHUH, YCTAHOBKA MPUYHMH MATOJIOTMUECKUX COCTOSHUN (IIPU HATTHMYUK ).
UccnenoBarenbckas pabora «OleHka BIUSHUS pa3TIUYHbIX IEMEHTOB Ha COCTOSTHUE PACTEHHM
(cocraBneHe pa3TUYHbIX TOJKOPMOK).

4. Peryasitopsl pocta pacteHuii. 3amura pacrenuii (4 yaca)

[TonsiTue o perynsropax pocra pacteHH. CTUMYISTOPBI pOCTa — PUTOrOPMOHBI (ayKCHHBI,
ruO0OepeITUHBI, ITUTOKHHUHBI).

HNuruburopsl pocta pacteHuii: 1. mpupoaHsie (abcu3oBas KUCIOTa M HEKOTOPBIE (PeHOTbHBIE
BeIlleCTBa (MKyMapoBasi, KOpUYIHasl, CATMIIHIIOBAs K-ThI),
2. cunTeTHYecKue (MOp(aKTHUHBI, pETapAaHThl, 1e(OTHaHThI, IECUKAHTHI, TEPOUITUIBI ).
DUTOMOHUTOPHHT M OILIEHKA COCTOSIHUS pacTeHui. COBpeMeHHBIE CIIOCOOBI MOHUTOPUHTA.
[IpakTrueckasi pabora « DUTOMOHUTOPHUHT U OIIEHKA COCTOSTHUS pacTeHnid. COBpeMEHHbBIE CITIOCOOBI
MOHUTOPHUHTAY.
Uccnenoparenbckas pabota «BiusHue rerepoaykcrHa Ha popacTaHue (POCT Ha pa3HbIX CTAIUsX,
B Pa3HBIX YCIIOBUSX) PA3IMYHBIX pACTECHUI». 3alIUTa pacTeHUM OT BpeAUTENeil: OCHOBBI OMOMETO/a.
[Ipaktuueckas pabora «lHCekTapuu: MpaBuUiia U yCIOBUS Pa3BEICHUS MOJE3HBIX HACEKOMBIX).

5. Bognasi, necuaHasi M NOYBEeHHAs KYJIbTYPbl, HX IPUMeHeHNHe B BbIPAIIMBAHUMN PACTEHHIA.
®du3zuosiorus pacrenni (4uaca)

Bonnas, necuanas 1 moYBeHHas KyJIbTypbl, UX IPUMEHEHHUE B BhIPALLIUBAHUN PACTCHUH.
IIpoBenenue Bosibl B KOpHE U CTEOIE paCTEHUI.
IIpaktuueckas padora «KopHeBoe naBieHue).

Bonublii pexuM pacTeHHit: CTpOeHHE YCTHULL: (PaKTOPBI, BIUAIOLINE HA UX PACKPBITHE U
3aKphITHE. 3HAYEHNE MEXaHU3Ma PETYJISLMU UCTIAPEHNUS BIIark pacTEHUEM.

IIpaktuueckas pabora «IIpuroroBnenue npemnapara ycTbUIl METOIOM CIIETIKAY.
Hccnenoparenbckue paboTsl: «BiusiHue ycnoBuii cofep:kaHusl paCTeHUH Ha KOJIUYECTBO YCTHHID.
doToCuHTE3 — YHUKANIBHBIN Iporiecc pacteHuil. TemHoBas u cBeToBas ¢a3bl HOTOCHHTESA.
3HaueHue POTOCHHTE3a IS )KUBBIX OPTaHU3MOB.

[Ipaktuueckas pabora « PyHKIMOHATIbHAS JUArHOCTUKA PACTEHUH 110 aKTUBHOCTH
XJIOPOILIACTOBY
Hccnenoparenbckas pabota «Onpenenenue xiaopopmnia A u b, orieHka poTocuHTeTHYECKOM
aKTMBHOCTH pacTeHUil U (JaKTOpOB, BIUSIOMINX Ha Hee». DaKTOpbl pocTa paCTeHUN: BO3IYX U
asparnus.

[TonzemHOE AbIXaHME PACTEHHIA: COCTaB MOYBEHHOIO BO3/1yXa, ra3000MeH. ['a3000MeH npu
0eCIIOYBEHHOM BbIPAIIMBAHUH.



[Tpaktuueckas padora «Aspamust, CO2 u O2. J[pixanue pacTeHU».

[Ipaktudeckas paboTa «/lpIxaHue pacTeHHIA: OIleHKa MHTEHCUBHOCTH JIbIXaHHsI PACTCHUH U
IIJIOJIOBY.
UccnenoBarenbekue padoThl: «BousHue crmocoda BeIpaniuBaHus (COCTaBa MUTATEIBHON CMECH,
CXEMbl BHECEHMSI) HA POCT U Pa3BUTHUS PA3IMYHBIX PACTCHUI.

6. KysabTypHble pacteHusi. CoBpeMeHHbIe acleKThI ceJieKIuM (5 4acoB)

Kak genoBek crai ucnonb3oBarh pacteHus? CBs3b pa3BUTHS LIUBUIIM3AIMN YEJIOBEKA U
OJIOMAIlIHUBAHUS PAaCTCHUI.

Homecrukanus. Juckyccust «JlomecTukamus, BCe JId paCTEHUs U )KUBOTHbIE, KOTOPBIE KHUBYT
PSAIOM C YEJIOBEKOM UM OJJIOMAalTHUBAIOTCSI? MOYKHO JIM CUMTATh TapakaHa 0/I0MalllHEHHBIM
KUBOTHBIM ?»

HacnencrBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOICTBA KUBBIX OPTaHU3MOB.
N3meHunBoCTh. BUbI H3MEHUHBOCTb.

[IpaxTnueckas pabora « MoaudukanoHHas U3MEHYUBOCTD (JIUCThS, UTOJIKU C OJJHOTO
JIEpeBa)».
I'en — maTepuasibHBIN HOCUTENb HACJIEACTBEHHOCTH U U3MEHUYUBOCTU. HyKIIeHHOBBIE KHUCIOTHI.
Jlokanu3amusi TeHeTHYECKOTO MaTepHasa B KIETKe.

Henenue xinerok. Perunkanusa [JHK. OcHoBHas njorma MOneKyasipHON OHOIOTHH.
Tpanckpunuus. Tpancmsusa. MyTtanun.

[IpakTuueckas padora «['eH — HHCTPYKIUs MO COOpKe KIETKH (Ha bucepe win
KOHCTPYKTOpPE)».

[IpakTtrueckas padora «Myrarus Ha OyTepOpoze (J1t000i 00BEKT U3 MPEABIIYIIEH padoThI,
rJie U3MEHEHHE UHCTPYKLUU IPUBEET K U3MEHEHHUIO BHEIIHETO BUa 0OBEKTa)».

OddexT OyTHUTOUHOTO TOPIIBIINIKA U TEHETHIECKOE pasHooOpazue. Uto Takoe reHOaHK?
3aueM CoXpaHsATh TeHETHYECKHE Pecypchl pacTeHnit? OCHOBHBIE CITIOCOOBI COXpaHEHUS
TCHETHYECKUX PECYPCOB pacTeHHH (€X situ U in situ).

3nauenue pador H.M. BaBumosa. 3akoH roMmonorudeckux psaoB. LIeHTpbI TpOrUCXOKIeHUS
KynbTypHbIX pacteHuid H.. BaBunoa u I1.M. XykoBckoro.

[Ipaktuueckas padora no rpymnnam «OTKyaa Ha HalIuX CToiax (GpyKThl/OBOIIH/3IAKI.
OcHoBHble MeTOAbI cenekuud. ['nopuanzanus. @opmsl 0100pa. OCHOBHBIE HAIIPABICHUS CEIEKIINU:
yIydlIeHHe YPOKaHHOCTH, YCTOHYMBOCTU K OMOTHUECKUM U aOMOTHYECKUM
¢dakropamlIpakruueckas padora «BripamuBaem ropox. Kak nmpoBecTu CKpeluBaHue y Topoxay.
Ectb 5111 u3Hb B pobupke? buorexHonorus KylbTypHbIX pactenuil. MccienoBarenbckas padbora
«BpIpamuBanue pacTeHuil B IpoOHpKe» (MOXKHO BOCIIONB30BaThCS Pe3yJbTaTaMu MPEIblIyIInX
HKCIEPUMEHTOB 10 COCTABICHUIO MUTATEIBHBIX PAaCTBOPOB AJs pacTeHui). Kak uenoBek MoxkeT
MonupuuupoBats pacteHus1? 'enernueckoe penakrupoBanue. CoBpeMeHHbIE TOAXOAbI U
JOCTHIKEHHS TEHETHYECKOT0 pelakTupoBaHus pactenuid. [Ipakruyeckas padora «'eHoMHbBIE
HOXXHUIIBI (MogenupoBanue padotsl cuctembl CRISP-Cas).

7. PactutenbHas npoayKuus. (9 4acos)
HanzemHsble n noa3emHble opransl pacteHuil. [loGer 1 BUon3MeHeHHbIH mo0er pacTeHUH.
CrniocoObl pa3MHOXKEHUS paCTeHUH.

[TonsaTtue o kauecTBe NpoAyKTOB NMUuTaHus. [IpoOieMbl KOHKYpEHIIMHM 0T€4eCTBEHHBIX
MIPOTYKTOB MUTAHUS C UMIOPTHBIMU. JIOTHCTHKA TOCTaBKH U CPEICTBA COXPAaHEHHSI TPOAYKTOB
MUTaHUAL.

[Ipaktuueckas padora «I[IpegensHo gomyctumsbie koHenTpauuu (I1J1K) u metoasl KOHTposs
0€30IaCHOCTH PaCTUTENIbHBIX MPOAYKTOB TUTAHUS.

MHuKpo3eneHb: MoJIe3HOCTh U TEXHOIOTHSL.

Hccnenoparenbckas padora «O1eHKa KauecTBa BhIPAIIEHHOM MUKpO3eiaeHn» (JIn6o cBos, OO0 U3
MarasuHa). XuMHUeCKUi aHaIu3 MPOAYKIUH.
OcHogsl cnekrpodoromerpu. [lorennnomerpus. Xpomarorpadus.



[Tpaktuueckas pabora « MeTopl OLIEHKH Ka4yeCcTBa PACTUTEIHHON MPOAYKLIMHU: XpaHEHHE U
COXPaHHOCTH MUTATEIBHBIX BEIIECTBY» (110 JOCTYIHOMY 00OPYIOBAHHUIO).

Hccnenoparenbckas padora «Onpenenenue BuraMmuaa C METOI0M 00paTHOTO TUTPOBAHUS B
IJI0/IaX Ha pa3HOM CPOKE (CIOco0e) XpaHSHUS.

IVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS KYPCA BHEYPOYHOM
JAEATEJABHOCTHU

3aHATHA B paMKax MPorpaMMBbl HarpaBiieHbl Ha 00ECTICUeHUE TOCTHKECHUS IIKOJIbHUKAMU
CJICAYIONIUX JIUYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
JINYHOCTHBIE Pe3y/bTaThl:

B cdepe epascoanckoeo BociuTaHus: TOTOBHOCTh K KOHCTPYKTUBHOW COBMECTHOM
NESITETFHOCTH TIPH BBIMIOJTHEHUH HCCIICIOBAHUI U MPOEKTOB, CTPEMIICHHE K B3aUMOTIOHUMAHHIO 1
B3aHMOIIOMOIIIY.

B chepe nampuomuueckoco BociuTanus: OTHOIIEHUE K OMOJIOTHH KaK K BaKHOM
COCTABJISIIOIIEH KYJIBTYpbI, TOPJIOCTH 32 BKJIAJI POCCHICKUX U COBETCKUX YUEHBIX B pa3BUTHE
MHPOBOM OMOJIOTMUECKON HayKH.

B cdepe dyxosno-upascmeennoco BociuTanus: TOTOBHOCTH OIEHUBAThH TTOBEACHHUE U MIOCTYITKH
C TIO3UIIMY HPABCTBEHHBIX HOPM M HOPM DKOJIOTHYECKON KYJIBTYPhI; TOHUMaHUE 3HAYMMOCTH
HPABCTBEHHOTO aCIEKTa CATEIbHOCTH YEJIOBEKAa B MEIUIIMHE ¥ OUOJIOTHH.

B cdepe acmemuueckozo Bocniutanus: moHUMaHUE POIN OMOIOTUU B (OPMUPOBAHUH
ACTETUYECKOM KYJIBTYPhI TUIHOCTH.

B chepe puzuuecrkoeo socnumanus, GopMupoBaHUS KyJIBTYyPbI 30POBbS U SMOITHOHAIBHOTO
OJarornory4yusi: OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 37I0POBBIO M YCTaHOBKA Ha 3I0POBBINA 00pa3
YKU3HU (3710pOBOE MUTAHKUE, COOTIONCHNE TUTUEHNIECKUX TTPABUII M HOPM, COAJTaHCUPOBAHHBII
PEXKUM 3aHATHH U OT/BIXA, PEryisipHas pu3nuecKasi akTHUBHOCTD); OCO3HAHUE MTOCIICICTBUI 1
HETIPUSATHE BPEAHBIX MPUBBIUEK (YIOTPEOICHHE aJIKOTOJIsI, HAPKOTUKOB, KypEHHE) U UHBIX (Popm
Bpeaa s (GU3UYECKOrO U IICHXUYECKOTO 37I0POBBSI; COOIOCHHE MPaBMIT O€301TaCHOCTH, B TOM
YHUCJIe HABBIKK 0€30TIaCHOTO MOBEJCHUS B IPUPOIHOM cpese; ChOpMUPOBAHHOCTH HAaBBIKA
pednexcuu, ynpapieHre cCOOCTBEHHBIM 3MOIIMOHATBHBIM COCTOSTHUEM.

B chepe mpyoosoeo BoctiuTaHus: aKTUBHOE yUacTHE B PEIICHUU IPAKTUYECKUX 3a/1a4 (B
paMKax CeMbH, IIKOJIbI, TOPO/ia, Kpast) OMOJIOTHYECKOM M SKOJIOTHYECKON HAIlPaBICHHOCTH, HHTEPEC
K MPAKTHYECKOMY M3yYEeHHIO TTpodeccuii, CBI3aHHBIX C OMOJIOTHEH.

B chepe sxonocuueckoeo BocnutaHus: OpUCHTANMS HA MPUMEHEHHE OMOIOTHISCKUX 3HAHUM
MIPU PEIICHUHN 3a/1a4 B 00JIaCTH OKPYIKAIOIICH CPeibl; 0CO3ZHAHHUE SKOJIOTHUYECKUX MPOOIeM U IMyTei
WX pEIICHHS]; TOTOBHOCTh K YYaCTHUIO B IPAKTUYECKON JESITENbHOCTH SKOJIOTHYECKOM
HaIpaBJICHHOCTH.

B cdepe nonumanus yennocmu nayuno2o nosuanus: OpUeHTAIMS Ha COBPEMEHHYIO CUCTEMY
HAy4HBIX MPEICTABICHUI 00 OCHOBHBIX OMOJIOTHYECKMX 3aKOHOMEPHOCTSIX, B3aUMOCBSI3AX
YeNoBeKa C MPUPOAHON U COIIMAILHON cpeioil; MOHUMaHue PoJii OMOJIOrHYeCKON HAayKU B
(hopMUPOBaHUU HAYYHOTO MUPOBO33PEHHUS; pa3BUTHE HAYYHOH JIF0003HATENILHOCTH, HHTEpEca K
OMOIOrMUeCKOl HayKe, HABBIKOB UCCIIEI0BATENbCKOM IS TEIILHOCTH.

B cdepe adanmayuu x usmensowumcs ycioeuam coyuanbHou U npupooHoll cpedsl: afieKBaTHAS
OIIEHKA M3MEHSIOIINUXCS YCIOBUI; IPUHATHE PelIeHus (MHANBUAyaIbHOE, B TPYIITE) B
M3MEHSIOIINUXCS YCIOBUSAX HA OCHOBAHWU aHAIN3a OMoIorudeckoil nHpopManuy; miaHupOBaHHE
JeVCTBHI B HOBOM CUTYyallMu HAa OCHOBAaHHUH 3HAHHI OMOJIOTHYECKIX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJabTaThbl:

B cgpepe osnaoenus ynusepcanonvimu yuebnviMu no3HagamenbHuIMu 0etcmeusmu:

ba3oBsbie tornueckue NeUCTBUA:
* BBISBJIATH U XapaKT€pPH30BaTh CYIIECTBEHHbIE IPU3HAKNA OMOIOTHYECKUX OOBEKTOB (SIBICHUN);
* YCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK KIacCU(UKAIIMU OMOJIOTHYECKUX OOBEKTOB (SIBJICHU,
MIPOIIECCOB), OCHOBAHMSI [l 0000IIEHUS M CPAaBHEHUSI, KPUTEPHH ITPOBOJMMOr0 aHAIIN3A;



* ¢ y4ETOM TPEIOKEHHON OMOIOTHYECKOM 3a7a4H BBISBIISTH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B
paccMmarpuBaeMbIX GakTax U HAOTIOMCHUSX; IPEIIaraTh KPUTCPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEH U NPOTUBOPEUNii;

* BBISBIIAATH IePUIUTHI HH(DOPMALINH, TaHHBIX, HEOOXOIUMBIX ISl PEIICHUS TTOCTABICHHOW 33/1a4H;
* BBISIBIISITH IPUYHUHHO-CIICAICTBCHHBIE CBSI3U IIPH U3yYCHUN OMOJIOTHYSCKHX SBJICHUN U TIPOIICCCOB;
JIeNIaTh BBIBOBI C HCIIOJIb30BAHUEM JICAYKTUBHBIX U WHAYKTUBHBIX YMO3AKITFOUCHHH,
YMO3aKIIFOUEHUH 110 aHAIOTUH, (OPMYIUPOBATH TUTIOTE3BI O B3aUMOCBS3SX;

* CaMOCTOATENBHO BEIOUPATH CIIOCO0 pelIeHus y4eOHOH OMOI0rnuecKoi 3a1auu (CpaBHUBATh
HECKOJIKO BapHAHTOB PELICHHS, BBIOMpATh Hanbosee MOIXOASIIUI ¢ y4ETOM CaMOCTOSATEIEHO
BBIJICTICHHBIX KPUTECPHUECR).
baszoevle uccneoosamenvckue oeticmeus:

* MCTIOJTF30BaTh BOMPOCHI KaK MCCIIEA0BATEIbCKHI HMHCTPYMEHT MTO3HAHUS;

* (hopMyTpOBaTEH BOMPOCH, PUKCUPYIOIIHE Pa3pbIB MEXTy pPeaTbHBIM U JKeJIaTeIbHBIM
COCTOSTHUEM CHUTYallMH, 00bEKTa, U CAMOCTOSITENIbHO yCTaHABINBATh HCKOMOE H JTAHHOE;

* (hopMHUpOBaTh TUTIOTE3Y 00 ICTUHHOCTH COOCTBEHHBIX CYXKJICHHH, apTyMEHTHPOBATh CBOIO
MTO3UIINI0, MHCHHE,

* IPOBOJIMTH IO CAMOCTOSITENILHO COCTABJICHHOMY IIJIaHy HaOIIOIEHHE, HECITOKHBIN
OMOJIOTUYECKHI DKCTIEPUMEHT, HEOOIBIIIOE UCCIETOBAHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH
Ouonornueckoro 0obeKTa (mporecca) U3y4eHus,

* IPUYNHHO-CIIC/ICTBEHHBIX CBS3€H M 3aBUCUMOCTEH OMOIOTHYECKIX 00BEKTOB MEXKTy COOOIA;

* OIICHWBATh HA MPUMEHUMOCTH M IOCTOBEPHOCTh HH(POPMAIIHIO, TOTYICHHYIO B X0/I€ HAOIIONCHHS
1 DKCTICPUMEHTA;

* CaMOCTOATEIHHO (hOPMYIUPOBATH 0O0OIEHNS U BBIBOABI 10 Pe3yJbTaTaM MpoBEeAEHHOTO
HaOJIONEH NS, DKCTIEPUMEHTA, BIIAJIETh MHCTPYMEHTAMH OLIEHKU JOCTOBEPHOCTH MOTy4YE€HHBIX
BBLIBOJOB U 00OOIIEHHI;

* IPOTHO3UPOBATh BOBMOKHOE JlajibHeIIee pa3BUTHE OMOJIOTHYECKUX MTPOLIECCOB M X
MOCJIEACTBHS B aHAJIOTUYHBIX WJIM CXOAHBIX CUTYAIUSX, & TAKXKE BBIIBUTATH MPEANONI0KEHN 00 UX
Pa3BUTHUU B HOBBIX YCIOBUAX M KOHTEKCTAX.

Paboma ¢ ungopmayuei:

* IPUMEHSATH Pa3JIMIHBIC METO/IbI, HHCTPYMEHTBI U 3aIPOCHI IIPH IOUCKE U 0TOOpE OMOIOTMYeCKOM
nH(OPMAITMU WIIA JAHHBIX U3 HCTOYHHKOB C YYETOM MPEIIOKEHHON YueOHOM OMOIOrnYecKoi
3a/a4u;

* BBIOMPATh, aHAJTM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATH OMOJIOTHUECKYIO
HH(OPMAIIHIO Pa3IMYHBIX BUIOB U (HOPM IPEIACTABICHUS;

* HAXOJMTh CXO/IHBIC apPTYMEHTHI (ITOJTBEPIKIAFOIIUE HITH OTIPOBEPTAOLINE OJJHY U Ty XKE UCHO,
BEPCHIO) B Pa3IMYHBIX HH()OPMAIMOHHBIX HCTOYHHUKAX;

* CaMOCTOSITEJIBHO BHIOMPATh ONTHUMATIBHYIO (POPMY TPEACTABICHUS HHPOPMAIMH U
WUTIOCTPUPOBATh pelliaeMble 3aa4H HECI0KHBIMUA CXEMaMHU, THarpaMMaMH, HHON rpauKoi U ux
KOMOHWHAILIMSIMU,

* OIIEHUBATh HAJEKHOCTH OUONOTHUECKON WH(OPMAITUH TI0 KPUTEPHUSIM, MPEATIOKEHHBIM yUUTEIEM
WM c(OPMYITUPOBAHHBIM CAMOCTOSTENHHO;

* 3aIIOMUHATh U CHCTEMAaTHU3UPOBaTh OMOIOTHUYECKYI0 HHpopManuio. B cdepe oBnagenus
YHUBEPCATbHBIMUA Y4€OHBIMU KOMMYHHUKATUBHBIMU JICHCTBUSIMU

Obuenue:

* BOCIIPUHUMATH U (JOPMYITHPOBATH CYXKJACHUS, BEIPAKATh SMOIIMU B TIPOIIECCE BHITIOTHEHUS
MPAKTHYECKUX U JIA0OPATOPHBIX pabdoT;

* BBIpaKaTh cebs (CBOIO TOUYKY 3pEHHsI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;

* pacmo3HaBaTh HeBepOaTbHBIE CPEACTBA OOIIEHUS, TOHUMATh 3HAYCHHUE COIUATBHBIX 3HAKOB,
3HATh U PACMO3HABaTh MPEANOCHUIKY KOHMINKTHBIX CUTYyalluid U CMSATYaTh KOH(PIUKTHI, BECTH
MIEPETOBOPBHIL;




* IOHUMATh HAMEPEHHUS IPYTHX, IPOSBIISATH YBAKUTEILHOE OTHOIIIEHUE K COOCCETHUKY H B
KOppeKTHOH (opme (HOpMyIHpOBaTh CBOU BO3PAKEHUS;

* B XOJI¢ JMAJIOTa W/WJIH TUCKYCCUU 33]IaBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOi OHOIOTHUECKON
TEMBbI U BBICKA3bIBATh UJICH, HAIICIICHHBIC HA PEIICHIEe OMOIOTUYCCKON 3aa49r U MOIICPKAHIE
0J1aroKeIaTeIbHOCTH OOIIECHHS

* COTIOCTABIISATH CBOM CYXXICHHSI C CYXICHHUSIMH JIPYTHX YYACTHUKOB JHAJIOTa, OOHAPYKUBATh
pa3Iu4Ms U CXOACTBO MO3UIUH;

* MyOJIMYHO MPEICTABIATEH PE3YJIBTaThl BHITOJIHEHHOTO OMOJIOIHYECKOTO OTBITa (IKCIIEPUMEHTA,
WCCIIEIOBAHUS, IPOEKTA);

* CAMOCTOSATEIHLHO BEIOMPATh (pOpMAT BHICTYIICHUSI ¢ YIETOM 3a/1ad IPE3CHTAIMH U OCOOCHHOCTEH
ayJIMTOPUH U B COOTBETCTBUU C HUM COCTABIIATH YCTHBIC M MMUChMEHHBIC TEKCTHI C HCITOJIb30BAHUEM
WJUTIOCTPATHBHBIX MAaTEPHUATIOB.

Cosmecmuas desmenbHoCmy (COMPYOHUYECIBO):

* IOHUMATh U UCTIOIH30BATh TPEUMYIIIECTBA KOMAHHON U WHINBUYaTbHON PaOOTHI TIPU PEIICHUN
KOHKpPETHOM Omosyornyeckoil npoodiaemMsl, 000CHOBBIBaTh HEOOXOIUMOCTh PUMEHEHHS TPYIIIIOBBIX
(hopM B3aMMOACHCTBUS MPHU PELICHNUU TTOCTABICHHON yueOHOM 3a1a4u;

* PUHUMATH 1Ie]Th COBMECTHOM JISATSIIbHOCTH, KOJUICKTHBHO CTPOUTD JICHCTBHS 1O €€ JIOCTHKECHHUIO:
pacrpenesnsTh PO, JOrOBapUBATHCS, 0OCYKIaTh MPOIIECC M PE3yIbTaT COBMECTHOM padOTHI;

* YMETh 0000II1aTh MHEHHS HECKOJILKHX JIFOICH, TTPOSBIISATH TOTOBHOCTD PYKOBOJIMTH, BHITIOHSTH
MOPYYCHUS, IOAUNHSATHCS,

* IUTAHUPOBATHh OPTaHU3AIUIO0 COBMECTHOH pa0OThI, OTIPEICIIATH CBOKO POJIh (C yIEéTOM
MPEIOYTCHUH W BOBMOKHOCTEH BCEX YIACTHUKOB B3aUMOJICHCTBUS), pacpeiesaTh 3a1a9l MKy
YJICHAaMHU KOMaH/Ibl, y9aCTBOBAaTh B IPYIIOBHIX hopMax paboThl (00CYKaeHUSI, 0OMEH MHCHUSIMH,
MO3TOBBIE IITYPMbI U HHBIE);

* BBIMIOJIHATH CBOIO YaCTh pabOThI, JOCTUTaTh KAUECTBEHHOI'0 pe3yJibTaTra o CBOEMY HaIlPaBIICHUIO
Y KOOPJAMHHUPOBATh CBOU JECUCTBUS C APYTUMU YJICHAMHU KOMAaH/IbI;

* OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUNA MPOAYKT MO KPUTEPUAM, CAMOCTOSITEIILHO
c(hopMyIMpPOBAaHHBIM yUYaCTHUKAMU B3aUMOJICHCTBUS; CPABHUBATH PE3YJIBTAThl C MCXOJHOU 3a/1aueit
Y BKJIaJ] K&KJIOTO YWiIeHa KOMaHbl B JOCTHKEHUE PE3YNBTATOB, Pa3/eNiaTh cepy OTBETCTBEHHOCTH
U IPOSIBJISTH TOTOBHOCTH K MIPEOCTABICHUIO OTYETA Mepe]l TPYIOi;

* OBJIQJIETh CUCTEMOM YHHUBEPCAIbHBIX KOMMYHUKAaTUBHBIX JIEHCTBUHN, KOTOpas oOecredrnBaeT
c(hOpMUPOBAHHOCTH COLUATBHBIX HABBIKOB U AMOLIMOHAILHOTO UHTEJIEKTA IIKOJIbHUKOB.

B cdepe oBnanenus ynugepcanbHvimu yueOHbIMU pe2yIsimUueHbiMUu ASUCTBUSIMHU:
Camoopeanuzayusi:

* BBISABIISTH MPOOIEMBI JJIs1 PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX, UCIIONb3YS
OMOJIOrMUeCKHUe 3HAHMUS,

* OPUEHTUPOBATHCS B PA3IUYHBIX MTOIX0/IaX MPUHSITHS pElIeHU (MHAUBUYaTbHOE, IPUHATHE
pElIeHUs B TPyMIe, IPUHITHE PEIICHUN TPYIIOif);

* CAMOCTOSITEIbHO COCTABIIATH AITOPUTM PEIICHHS 3a/1auu (MIJIM ero 4acTh), BBIOUpATh CIIOCO0
pelieHns yueOHoM OMOJIOTHYeCcKOM 3a/1auu ¢ y4ETOM UMEIOIINXCS PeCypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeiaraéMble BApUAHThI PEIICHUIH;

* COCTaBJIATH IUJIAH JCHCTBUH (TIaH peaan3aluid HAMEUSHHOTO allTOPUTMA PELIeHus),
KOPPEKTHPOBATh MPEITIOKEHHBIN allTOPUTM € YYETOM MOTYUYEHHS] HOBBIX OMOJIOTMYECKHX 3HAHUN 00
M3y4aeMOM OHMOIOTUYECKOM OOBEKTE;

* J1enaTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIlIEHUE.

Camoxoumpons (pegrexcus):

* BIIQJICTh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBALIUU U peIEKCHUH;

* TaBaTh aJIEKBaTHYIO OIIEHKY CUTYallUW U MPEAararh IiaH e€ n3MeHEeHHS;

* YYUTHIBATh KOHTEKCT U MPEABUACTH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MIPH PEIICHUN
y4eOHOW OMOIOrMYecKo 3a/1auu, aIalTUPOBATh PEIICHHE K MEHSIOIUMCS OOCTOSITEIbCTBAM;

* 00BSACHATH MIPUYUHBI JOCTHUKEHHSI (HETOCTHKECHHUS) PE3YJIBTAaTOB ACITEIbHOCTH, JaBaTh OLICHKY
MPUOOPETEHHOMY OIIBITY, YMETh HAXOAUTh TO3UTHBHOE B TIPOU3OIIEAINICH CUTYaINH; * BHOCUTH




KOPPEKTHBBI B JICATCIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, N3MEHUBIITUXCS CUTYAIIHH,
YCTaHOBJICHHBIX OIMIMOOK, BOSHUKIIIUX TPYTHOCTEH;
* OIICHUBATh COOTBETCTBUE PE3YNIbTaTa IEITU U yCIOBHUSM.
IMOYUOHATLHBIU UHMELTEKN:
* pa3nu4aTh, Ha3bIBATh M YIIPABISATH COOCTBEHHBIMU AMOLUSMHU U SMOIUSMU JIPYTHUX;
* BBISIBIISITH M aHAJTM3UPOBATH IPUIHHBI IMOITHH;
* CTaBHUTH Cce0sl HA MECTO JPYTOro 4eJIOBEKa, IOHUMATh MOTHBBI M1 HAMEPEHHUS JIPYTOro;
* PETYIMPOBATH CIIOCOO BBHIPAKECHUS IMOIIHH.
* [IpunsiTHE ce0s U IPYTHX;
* OCO3HAHHO OTHOCHTBCS K IPYTOMY UYEJIOBEKY, €r0 MHEHHIO;

* MpU3HABaTh CBOE MPABO Ha OIMIMUOKY M TaKOE YKe MPaBO JIPYroro;

* OTKPBITOCTB ce0e M IPYyTUM; * 0CO3HABATh HEBO3MOKHOCTh KOHTPOJIHPOBATH BCE BOKPYT;

* OBJIQJICTh CHCTEMOH YHUBEPCAIBHBIX YUCOHBIX PETYIIATUBHBIX JCHCTBHM, KOTOpas 00eCIIeYnBaCT
(hopMUpPOBaHNE CMBICTIOBBIX YCTAaHOBOK JTMYHOCTH (BHYTPEHHSIS TTO3UIHS JIMYHOCTH ), M KU3HEHHBIX
HABBIKOB JIMYHOCTH (YIIPABICHUS COOOM, CAMOAMCIIMILINHBI, YCTOMYHNBOTO ITOBEICHUS).

IIpenMeTHBIE Ppe3yabTaThl OCBOCHUS IPOTrPAMMEBI
B nosunasamenvroii (unmennexmyanvuoit) chepe

— IprOOpETEHNE OMBITA HCIIOIH30BAHUS METOZOB OMOJIOTHUECKON HAYKH C IIEIIBI0 H3YUCHUS
OMONOTUYECKUX OOBEKTOB, SIBIICHUH U TIPOIIECCOB: HAOMIOICHHUE, ONTMCAHHE, TIPOBEICHNE
HECJIOKHBIX OMOJIOTMYECKUX OIBITOB M AKCTIEPIMEHTOB, B TOM YHCIIE C UCTIOIb30BaHHEM
AQHAJIOTOBBIX ¥ IU(PPOBBIX OUOIOTUYECKUX PUOOPOB U HHCTPYMEHTOB;

— (hopMHpOBaHHE YMEHUS HHTETPUPOBATh OMOJIOTHYECKHIE 3HAHKS CO 3HAHUSMU U3 APYTUX
y4eOHBIX TIpeaMeTOB ((U3HKH, XUMHH, reorpadrn, UCTOPUHU, OOIIIECTBOZHAHUS
UT 1),

— (hopMupoBaHHe yMEHHI peliaTh ydeOHbIe 3a/1auu OMOJIOTHYECKOTO COJIEpKaHus, BBISBIISATh
MIPUYHUHHO-CJIEICTBEHHBIE CBSA3H, TPOBOIUTH KAUE€CTBEHHBIE U KOJTMUECTBEHHbIE pAaCueThl, ANaTh
BBIBOJIbI HA OCHOBAHUU MOJTYUYEHHBIX PE3yJIbTaTOB;

— (hopMupoBaHHEe yMEHHUSI IIJIAHUPOBATh Y4eOHOE UCCIIEIOBAaHUE WIIM TPOEKTHYIO PaboTy € y4eToM
MOCTaBJICHHOM 1enu: (OopMyIUpOBaTh MPOOIEMyY, TUIIOTE3y U CTaBUTh 33Ja4H UCCIIeIOBAHMUS,
BBIOMpATh aJIeKBaTHO MTOCTABJICHHOM 1I€7TU METO/IbI, /IeJIaTh BHIBOABI 110 PE3YJIbTaTaM HUCCIIEI0BaHUS
WJIM MIPOCKTHOM AESITeIbHOCTH;

— (hopMupoBaHue HHTEpeca K yIITyOJIeHUIO OUOIOTHYECKUX 3HAHUH (TpennpoduiabHas IOAr0TOBKA
u npodeccuoHaibHas OpUEHTAIMs) U BEIOOPY OMOJIOrUH Kak MPO(UILHOTO MpeIMeTa Ha CTyIIeHH
CPEIHEro MOJIHOTO 00pa3oBaHus AJis Oyayie npodeccnoHalbHOM 1eATeNbHOCTH, B 00JIaCTH
OMOJIOrvH, MEAUIIUHBI, SKOJIOTUH, IICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO35ICTBA,

— BJIa/ICHUE HaBbIKaMH paboThl ¢ HH(POPMAIIHEH eCTeCTBEHHO-HAYYHOTO COJIePKaHus,
MIPEJICTaBICHHON B pa3Hoil popme (B BHIE TEKCTa, TAOMMYHBIX JAHHBIX, CXeM, TpaUKOB, TUArpamm,
MoJieNeid, n300pakeHuil), KpUTUYECKOTO aHalIn3a HH(OPMaIIUU U OLEHKU €€ JTOCTOBEPHOCTH;

— YMEHHE UHTETPUPOBATH OMOJIOTUYECKUE 3HAHUS CO 3HAHUSAMHU APYTUX YUEOHBIX IPEIMETOB;
WHTEPEC K YIITyOIeHUI0 OMOIOTHYECKUX 3HAHUHN U BBIOOPY OMOJIOTHH KaK MPOQHUILHOTO MpeMeTa
Ha YpOBHE cpeHero o0riero oopazoBanus A Oyayieil npodeccuoHanbHOM NesITeIbHOCTH B
o0actTu OMONIOTHH, MEIUIIUHBI, SKOJIOTHH, BETEPUHAPUH, CENTECKOTO X03HCTBA, MUIIEBOM
MIPOMBIIIJICHHOCTH, TICUXOJIOT M, UCKYCCTBa, CIIOPTa
- IMETh YETKHUE MPEACTABICHUSI O MAaTePHATUCTUIECKON CYyIIIHOCTH T€HOMOB KHBBIX OPTaHU3MOB U
PETYISLHUIO UX PaOOTHI;

— 3HaHHE OCHOBHBIX (DAKTOPOB OKpY>KAIOIIEH Cpebl, BIUSIOMIUX Ha PA3BUTHE U CYIIIECTBOBAHUE
KUBBIX OPraHU3MOB, a/IaNTAllui K (haKTOpaM OKpYKAIOIIEeH Cpebl;

TEMATHYECKOE IINTAHUPOBAHHUE



MO)Iy.]'Ib «OcHOBBI PaCTEHUEBOACTBA»

8 -9 kuaccnl (34uaca)

TeMbI
Tema 1. Beenenmue B
pacTeHneBOACTBO (2 1)

Tema 2. ArporexHnYecKHi
IKcnepuMeHT (6 )

Tema 3. PosbL XUMH4YeCKHUX
3JIEMEHTOB B MUTAHUH
pacrenuii (4 4)

OcHoBHOe coepkaHue

Yro-TaKoe pacTeHUEBOJCTBO:
OCHOBHBIE (haKTOPHI
BBIPAILIMBaHUS PACTCHUM.
Hcropus passutus
arpoOXMMHUYECKUX 3HAHUI
(padotsr M.B. Jlomonocoga, 1O.
JInbuxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupsizena,
I1.A. Kocteruena, JI.H.
IIpaBuna mocraHOBKH
arpo’KCIIEpUMEHTOB.
[TocTaHOBKA SKCIEPUMEHTOB C
pactenusiMu. Bei6op Temsl,
COCTAaBJIEHUE TUIIOTE3bI, LEIH U
3a/1a4 IKCIIepUMEHTA 110
BBIPAIIMBAaHUIO PACTEHUN B
KOHTPOJIMPYEMOM CpeIe.
KoHnTponu, noBTOpHOCTH,
IIPOBE/ICHNUE IKCIIEPUMEHTA.
[InaHrpoBaHUE FKCIIEPUMEHTA.
O1uieHka pe3ynbTaToB
skcniepuMenTa. OcBoeHHe
TEXHOJIOTUH KPYIIOTOAUYHOIO
BbIpAIllMBaHUs CalaroB U
MUKPO3€EJIEHH B
KOHTPOJIMPYEMBIX
HCKYCCTBEHHBIX YCIIOBUSIX.
Bopna. PactBop. BeITsikka.
AHHOHBI, KATHOHBI,
3JIEKTPONPOBOIHOCT U pH
pacTBopa. Posib XxuMuueckux
3JIEMEHTOB B TUTAHUU PACTEHUII.
[Tonyyenue nuTarenbHbIX
BEILECTB PACTCHUSAMH.
VYnobpeHnus: opraHuuecKue,
MUHEDPAJIbHBIE,
MUKpoOuonorudeckue. Tumsl
NUTaHKs pacTeHUd. Bo3aymHoe
U MUHepaibHOe (KOPHEBOE)
NUTaHKue pacTeHui. TpaHcropr
MUTATEJIbHBIX BEIIECTB
pacTeHui: BOCXOIALINN U
HUCXOOAIINN TOK. BaskHeiue
KaJnitHbIe, pochopHbIe U
a30THBIE yI0OpeHHUs, UX
cBoiicTBa. [IpocTeie U cioxHbIE
ynoOpenus. Poct u pa3sutue

JlesiTeIbHOCTh IIKOJIbLHUKOB
[Tpaktuueckas padora «bouka
JInbuxa».

Uccnenosarennckas pabora
«DakTopbl, BIMUSIOIINE HA
IpopacTaHue ceMsH (pocT
popocTKoB)». [IpakTnueckas
pabota «COOp yCTaHOBKH IS
BBIpAIIMBAaHUS PACTCHUN B
KOHTPOJIUPYEMBIX YCIOBHUIXY.

[Tpaktrueckas pabora «CxemMbl
MATATEIbHBIX PacTBOPOB. Pacuer
1103 ynoOpeHuit s
MUTATEIbHBIX PACTBOPOBY.
[Tpaktrnueckas padora «IIpaBuna
CMEIINBaHUs YIOOPEHU»
[Tpaktuueckas pabora
«lInTanue pacTeHui:
TEXHOJIOT Ul IIPUTOTOBIICHUS
MIATATEIbHBIX PACTBOPOB IS
pa3HBIX KyJIbTyp».
[TpakTuueckas pabora
«MOHUTOPUHT MUHEPATILHOTO
[IUTAHWS PACTEHUW.
[TpakTuueckas pabora
«PacturenbHas TUarHOCTUKA.
HccnenoBarensckas pabora
«O1eHKa COCTOSTHUSL KOMHATHBIX
pacTeHul, paCTCHUI Ha
LIKOJIbHOM TEPPUTOPUH,



pacTeHuii: 3Tanbl OHTOreHe3a,
(bakTOpBI, BIUSIONINE HA POCT
pacTEeHHUM: CBET, I'yCTOTa
MOCaJIOK, MUTaHKUE, CyOCTpar.
OcobeHHOCTH MUTAHUS
pacTteHuit a30ToM. A30T U €ro
3HAYEHUE B )KU3HU PACTCHUM.
DopmbI a30Ta U UX
npeBpalieHue B OYBeE.
Uctounuku pocdopa mms
pacteHus. 3HaueHUE
docdopcoaepranux
COeIMHEHNUHN B KiIeTKe. Posb
MAaKpPOIPTUYECKUX COCTUHEHHI
docdopa B sHEpPreTUIECKOM
obmene. BnusHue kanus Ha
¢duznueckue cBoiicTBa
MPOTOIIa3Mbl, Ha (PEPMEHTHI
YIJIEBOJIOPOAHOTO OOMEHa,
cuHTe3 OenkoB U ap. Poib kamus
B TIOJICPKAaHIH HOHHOTO
OanaHca B TKaHSX, B IIpoLieccax
camoperynsauuu. PerynstopHas u
CTPYKTYypOOOpa3oBarebHas
pOJib KaJbliMs. YyacTue B
00pa3oBaHNM KJICTOYHOU CTECHKH,
NoJAep>KaHUH CTPYKTYPhI
MeMOpaH U PEryisius ux
MPOHUIIAEMOCTH. 3HAYCHHE
Martus B MeTadoinmn3me
pactenuii. Maruuii B coctaBe
xJiopo¢uiia, CXOACTBO
xJ0poduIia ¥ TeMOTIIOOMHA KaK
CBUJIETENHCTBO €MHCTBA
opranunueckoro mupa. Cepa u
€ro OCHOBHBIE COEIMHEHUS, UX
pOJIb B CTPYKTYpPHOI
OpTraHHU3aIUH KJIETKH, yYacTHE B
OKHUCJIUTEIHbHOBOCCTAaHOBUTENIbH
BIX pPEaKIUsIX MUKPOITEMEHTHI.
[IpencraBnenus o ponu
MUKPOIJIEMEHTOB B
MeTa0oIM3Me pacTeHHH.
OcobeHHOCTH NOCTYIUICHUS
MHUKPOIJIEMEHTOB B PACTEHUSI.
CuHeprusM U aHTaroHu3M
yCTaHOBKA MPUYHH
MATOIOTMYECKUX COCTOSTHUMA
(TIpu HATUYUN)».
UccnenoBarenbckas pabota
«O11eHKa BIUSHUS PA3IUIHBIX
9NIEMEHTOB Ha COCTOSIHUE

YCTaHOBKA MPUYUH
MaTOJIOTUYECKUX COCTOSHUMI
(npu HAJTUYMM)».
Hccnenoarenbekas padora
«O11eHKa BIUSHUS Pa3InIHBIX
AJIEMEHTOB Ha COCTOSTHUE
pacTeHui (CocTaBieHUe
Pa3ITIUYHBIX TTOJKOPMOK)».



Tema 4. Peryasitopbl pocta
pacTreHuii. 3amUTa pacTeHui
(4 1)

Tema 5. Bonnasi, necuaHasi u
NMOYBEHHAsl KYJbTYPbI, HX
NpUMeHeHHe B BbIPalIUBAHUM
pacrenuii. ®u3n0J0rus
pacrenuii (4 4)

pacTeHuii (cocTaBieHue

Pa3JIMYHBIX TOAKOPMOK)».

AJIEMEHTOB ITUTAHWS PACTCHUMN.

PacturenbHas tuarnoctuka u

METO/IbI UACHTU(DUKAITH

HEJI0CTaTKa/M30bITKA HIIEMEHTOB

HNUTaHUS.

[lonsTue o perymnsropax pocra [IpakTuueckas padbora

pactenuil. CTuMynsTopsl pocta «DUTOMOHUTOPUHT U OLIEHKA

— (UTOTOPMOHBI (ayKCUHBI, COCTOSIHUSI paCTEHHIA.

rud0epeinHbl, IUTOKMHUHBI). CoBpeMEeHHbIE CLIOCOOBI

WNHruburopsl pocra pacTeHuii: 1.MOHUTOPUHT .

npupoHbIe (abcuuzoBas HccnenoBatenbekast pabora

KHCJIOTa U HEKOTOpbIE «BnusgHue rerepoaykcuHa Ha

(deHoIbHBIE BElIECTBA npopactanue (pocT Ha pa3HbIX

(MKymMapoBasi, KOpU4Has, CTaJMSIX, B Pa3HBIX YCIOBHUSAX)

CaJIMIIMIIOBAs KUCIIOTHI). 2. Pa3IMYHbIX PACTEHUI.

cunternueckue (Mopdaktunel, Ilpakrnueckas padora

peTapaaHThl, 1e(OIUaHTHI, «MHcekTapuu: mpaBuiia u

JI€CUKAHTBI, TepOULINIBI). YCIIOBUS pa3BeICHNUS MOJIE3HbBIX

OUTOMOHUTOPUHT U OIIEHKA HACEKOMBIX).

COCTOSIHHSI pPaCTEHHM.

CoBpeMeHHBIE CITOCOOBI

MOHHMTOPHUHra. 3alluTa pacTeHUI

OT BpPEAUTENEH: OCHOBBI

onomMerona

Bonnas, necyanas u mouBenHas [Ipaktuyeckas pabora

KyJbTYpBbI, X IIPUMEHEHUE B «KopHeBoe naBneHue».

BBIPALMBAHUY PACTCHUM. [TpakTuueckas pabora

ITpoBenenue Boapl B KopHe 1 «IIpurortosienue npenapara

cTebne pacteHuii. BoaHbri YCTBUI] METOJIOM CIICTIKaY.

PEXHUM paCTECHHUI: CTPOCHHE Hccnenoparenbckue paboThbl

ycThuUll: (aKTOphl, BAUAOLME HAa «BinusHue ycnoBuil conepxanus

UX PacCKpBITUE U 3aKPBITHUE. pacTeHHU Ha KOJIMYECTBO

3HaueHue MexaHu3Ma peryisiuuu yctbuiy. Ilpaktuueckas padbora

ucnapeHus Biaru pacreueM.  «@DyHKIMOHaJIbHAsA JUarHOCTHKA

DOTOCHHTE3 — YHUKAJIBHBIN pacTeHUH 110 aKTUBHOCTHU

npouecc pacreHud. TeMHOBas 1 XJIOPOILIACTOBY.

cBeToBas (asbl poTocuHTe3a.  MccnenoBarenbckas pabora

3HaueHue porocuHTe3a s «Ormpenenenue xyuopoduiuia A u

KUBBIX oprann3MoB. PakTtopel b, oneHka GpoTocHHTETHYECKOH

pocTa paCTeHUM: BO3YX U AKTUBHOCTH PacTEeHUH U

aspanus. [TogzemHoe apixanue (pakTOpoB, BIMSAIOLIUX Ha HEE.

pacTeHuii: cocraB nmouBeHHoro IIpakruyeckas pabora

BO3/1yXa, raz3oo0MeH. ['az000men «Aspanus, CO2 u O2. [Ipixanue

npu 6ecrIOYBEHHOM pacteHuii». IIpakrnyeckas

BBIPALIMBaHNH. pabora «/IpIxaHue pacTeHuil:
OILICHKa UHTEHCUBHOCTH
JbIXaHWs PACTEHUH U IIJIOA0BY.
HccnenoBatenbckue paboThl
«Bnusinue crocoba
BBIpAIIMBaHUs (COCTaBa



Tema 6. KyabrypHble
pacrenusi. CoBpeMeHHbIe
acneKkThl cejieKuuu (6 1)

Tema 7. PacTureabHasi
npoaykuus (9 4)

Kak genoBek cral HCIIONb30BaTh
pactenusi? CBsi3b pa3BUTHSA
IMBWJIM3AIUY YEJIOBEKA U
OJIOMAaIlIHUBaHUS PaCTCHUM.
JloMecTuxkanusi.
HacnencrBennocts u
W3MEHYHUBOCTH — OCHOBHBIE
CBOMCTBA KUBBIX OPTaHU3MOB.
N3menuuBocts. Buanl
W3MEHYMBOCTh. [ eH —
MaTepHaIbHBIA HOCUTEIh
HACJIEICTBEHHOCTH 1
n3MeH4YnBOCTH. HykiienHoBbIe
KHCIIOTHI. JIokanmm3amnus
T€HETUYECKOI0 Marepuania B
KieTke. Jlemenue KiIeToK.
Pennukanms JJHK. OcHoBHast
JI0TMa MOJIEKYJISIPHOM OMOJIOTHH.
Tpanckpunuus. Tpancusms.
Myramuu. Dddexr
OyTBIIIOYHOTO TOPJIBIIIKA U
TeHEeTUYECKOe pa3HooOpasue.
Uro Takoe renbank? 3auem
COXpaHATh FEHETUYECKUE
pecypchbl pacteHuit? OCHOBHBIE
CIOCOOBI COXpaHEHUs
TEHETUYECKUX PECYPCOB
pacteHuii (ex situ u in situ).
3nauenue pabor H.M. Bapuiosa.
3aKOH rOMOJIOTUYECKUX PSI/IOB.
L{eHTpbI IPOUCXOKICHUS
KyJIbTypHBIX pactrenun H.U.
Basunosa u I1.M. XyxkoBckoro.
OCHOBHBIE METO/IbI CEJIEKIUH.
I'u6puauzanus. ®opmsl oTrOOpAa.
OcHOBHBIE HaPABIICHUS
CEJICKLUHU: YIIyUIlIeHUE
YPOXKaHOCTH, YCTOMYUBOCTHU K
OMOTHYECKHM 1 a0MOTHYECKUM
dakTopam. EcTb 11 *KU3Hb B
npobupke? buorexHonorus
KyJBTYpHBIX pacTeHuil. Kak
YeJIOBEK MOXKET
MOJU(UITMPOBATH PACTEHUI
Hanzemuble u noa3zeMHbie
opraunsl pactenuii. [loGer u
BUJIOM3MEHEHHBIH mooer
pactenuii. CriocoObl
Pa3MHOXEHUS PACTCHUM.

MUTATEIbHON CMECH, CXEMBI
BHECEHMSI) HA POCT U Pa3BUTHUS
Pa3IMYHBIX PACTCHUN.
Huckyccus «Jlomectukanus,
BCE JIM PACTCHHUS U KUBOTHBIE,
KOTOPBIE KUBYT PSJIOM C
YeJI0BEKOM UM
oJloMaIrHuBaroTCsA? MOXKHO Jin
CUMTATh TapaKaHa
OJIOMAIITHEHHBIM YKHBOTHBIM?».
[TpakTuueckas padora
«MonudukarmoHHas
W3MEHYUBOCTbH (JIMCThS, UTOJIKH
C OJTHOTO JIEPEBA)».
[TpakTuueckas padora «I'en —
MHCTPYKLHUA 110 cOOpKE KIETKU
(Ha Obucepe UM KOHCTPYKTOPE)».
[Tpaktuueckas padora
«MyTanus Ha OyTepopoe
(J1r000¥ 00BEKT W3 MPEIBIIYIICH
paboTHI, T/Ie U3MEHEHNE
WHCTPYKIIUU TPUBEIET K
M3MEHEHUIO BHEUTHETO BHUJIA
obwekra)». IlpakTudeckas
pabora no rpynnam «OTKyzna Ha
HAIIUX CTOJNAX
(PYKTBI/OBOIIN/3IIaKI.
[IpakTuyeckas padora
«BpIpamuBaem ropox. Kak
MIPOBECTU CKpEIIUBAHUE Y
ropoxay». MccnenoBarenbckas
pabora «BripanuBanue
pacTeHuii B MpoOUpKe» (MOKHO
BOCIIOJIb30BaThCsl pe3yIbTaTaMu
MPEIBbIIYIIUX SKCIIEPUMEHTOB T10
COCTAaBIICHUIO MUTATEIBHBIX
pPacTBOPOB JJIsl pacTEHUI).

bl BlIpakTyeckas pabora
«IIpenenbHO 1OMyCTUMBIE
xonuentpanuu (I11K) u metoss
KOHTPOJIsl 6€3011aCHOCTH
PaCTUTENBHBIX TPOLYKTOB



[TonsaTHe 0 KauecTBE NIPOAYKTOB IUTaHMA». MccnenoBarenbekas

nutanus. [IpoGremsl pabora «OneHka kauecTBa
KOHKYPEHLIUH OT€YECTBEHHBIX  BBIPALEHHONW MUKPO3EIICHN»
IIPOLYKTOB IIUTAHUSA C (;mubo cBos, MO0 U3 Mara3uHa).
UMITIOPTHBIMH. Jlorucruka [TpakTuueckas pabora «MeTomabl
JIOCTAaBKU U CPEJICTBA OLICHKH KayeCTBa paCTUTENIbHOMN
COXpaHEHUs IPOTyKTOB IPOAYKLHU: XPAHEHUE U
nuTaHus. MUKpO3€IeHb: COXPaHHOCTb IUTATEIbHBIX
II0JIE3HOCTD U TEXHOJIOT L. BELIECTBY

XHUMHUYECKUN aHAIIN3
npoaykuuu. OCHOBBI
CHeKTpOOTOMETPHH.



