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IMMOACHUTEJBHAS 3AIIMCKA

AKTya/IbHOCTh H Ha3HA4YeHHe NPOrpamMmel. [IporpamMMa paspaboTaHa B COOTBETCTBHE C
TpeOoBanusaMu DenepanbHOr0 rocynapcTBEHHOTO 0GpPa30BATENBHOTO cTaHzapTa OCHOBHOIO
o0Imero 06pa3oBaHHs, OPHEHTHPOBAHA HA OOECHEYEHHE UHIUBUIYAIbHBIX IOTpeOHOCTEH
00y4Jaromuxcs W Halpas/icHa Ha JOCTHKEHHE NIAHUPYEMBIX PE3YIIBTATOB OCBOECHUS MPOTPAMMEI
OCHOBHOTO 00IIero o6pa3soBaHHs. OTO MO3BOIAET OOECIEYATh ENHHCTBO OOS3aTelIbHBIX
TpeboBanuit ®I'OC Bo BceM MPOCTPAHCTBE MIKOIBLHOTO 00pa3oBaHus: HE TOJBKO Ha YPOKE, HO H
34 €ro IpeneIamH.

AKTyanbHOCTh peajlu3alliiil JaHHOH MpOTpaMMbI 00YCIOBIEHA OCOOEHHOCTHIO IIPOEKTHO-
HCCJIC/IOBATENbCKOH [IEATENBHOCTH. OJTa IESITENBHOCTh JIEKHT B OCHOBE IT03HABATEILHOTO
VHTEPECA PEOCHKA, SBIAETCA 3alOTOM YMEHMsS ILIAHMPOBATH JHOOBIE NECHCTBHS H BAXKHBIM
YCIOBHEM yCIENMHOH peanusanuu uael. JIrobble n3MeHeHH COBPEMEHHOTO OOIIECTBA CBSI3AHEI C
[IPOCKTaMH W HCCICIOBAHUSIMH — B HayKe, TBOPYECTBE, Ou3Hece, 00IIecTBeHHOM xu3HH. [TosToMy
BKHBIM 3JICMCHTOM PAa3sBUTHA JIMYHOCTH OOydaromerocs sBisercss (pOpMEPOBAHHE OCHOBHBIX
HaBBIKOB IIPOCKTHO- HCCIIENOBATELCKOM JEITENBHOCTH.

IIporpammoii mpemycMoTpeHo (OpMEpPOBaHHE COBPEMEHHOTO TEOPETHIECKOIO YPOBHS
3HAHUH, a TAKXKE U INPAKTHIECKOTO OIBITA paboThl ¢ TaG0PaTOPHBIM 000pyI0BaHHEM, OBIIAJICHUE
[IpUEMaMy  HCCIIC/IOBATENBCKON  [IESTENbHOCTH. MeTOoIbl OpraHW3aluu oOpa3oBATENbHON U
HayHIHO- MCCIIC0BATENBCKOM NEATEeNbHOCTH NMPETyCMATPUBAIOT (OPMHPOBAHHE y OGYUAIOIIHXCS
HECTAHNIAPTHOTO TBOPYECKOTO MBIIIICHHUS, CBOOOILI CaMOBLIPKECHHS H WHIHBHIYAIHHOCTH
CYXKICHHH.

Hns  monHoro  ywera motpebHocTel  yuammxcs B IIpOrpaMM€  HCIIOJIb3YETCs
mahbepeHIMpPOBaHHEIA IOAXO0, YTO CTHMYIHPYET YYAIErocs K YBEIHUYEHUIO TOTPeOHOCTH B
VH/TABUIYaJbHOH, WHTEIEKTYalbHON M TO3HABATENBHOM JEATENHHOCTH M PA3BUTHIO HAYYHO-
HCCIIENIOBATENIECKUX  HABBIKOB. IIporpamma cTaHeT BOCTpeGOBaHHOM B MepBYIO OHUepess
THKOJIEHAKAMM, KOTOPBIC MMEFOT CTOMKHI HHTEPEC U COOTBETCTBYIOLIYIO MOTHBAIIMIO K H3YUeHHIO
IPEIMETOB SCTECTBEHHO-HAYYHOTO IUKIIA, ECTECTBEHHBIM HAYKAM U TEXHOJIOTHSIM.

B 1ospocTkoBOM BO3pacTe ywammmecs MpOSBISIOT CBOKO 3aHHTEPECOBAHHOCTh B TOU HIIH
MHOH OONIACTH 3HAHWHM, HAYYHOM HANPABIEHHH MM NPO(GECCHOHATBHON IesTeIbHOCTH. TaKuMm
00pasoM mpoucxoauT (OPMEpPOBaHKE MO3HABATEIHHON M NPODECCHOHATBHON COCTABISIOME
JIHOCTH, IIOMOTAaeT y4YameMmMycsd B ONpPEleNeHWH OymyIIero >KA3HEHHOTO IYyTH H B
NPO(ECCHOHATEHOM BBEIOOpE MOCTE OKOHYAHWS IMKONIBLITON06HOrO polia 3aHMHTEPECOBAHHOCTH
CTHMYJIUPYET ~IOCTOSHHOE JKENaHHE IIKOJBHWKAK IIO3HAHHIO HOBOTO, DACIIMPEHHIO H
YTIyOIIEHHIO COOTBETCTBYIOIIMX 3HAHWHN, U

HOTYy9ICHUIO HOBBIX B TOM YHCJIE NPAKTHYCCKMX HABBIKOB, a TAKXK€ MOTHBHUDYET ydallerocs Ha
IPO(QOPUEHTAIHIO.

Ilporpamma HameneHa Ha mOMOIIL pPeGEHKY B OCBOEGHMH OCHOB OpraHW3allui U
OCYINECTBIEHHS COOCTBEHHOH IPOEKTHO-HCCIENOBATENBCKON NESTEIPHOCTH, 4 TaKKe B
HpHO6peTCHI/IH HCO6XOI[I/IM01"O OIIbITa IOJIS pa6OTBI Haa WHAWBUOYAJIbHBIM HCCII€OOBAHHUEM HIIHA
IpoekTOM. IIporpaMma mOMOKET IIKOJBHUKY B Golee IiIyGoKoM H3YYEHUU UHTEPECYIOMEH ero
O0JIaCTH E€CTECTBEHHBIX HAyK, a TAKKE B IPHOOPETEHUH BAaXHBIX COLUANBHBIX HABBIKOB,
HEOOXOIMMBIX IS IPOAYKTHBHOM COIMATM3ANT U (GopMHEpOBaHUs IPaXKIAHCKOH TO3HIUH:

— HaBbIKa CaMOCTOSATENBHOTO DEIIEHHS aKTYAIbHBIX HCCIIENOBATENIbCKAX KN

IIPaKTHYCCKHX 3a4a4, BKIIIOYAIOIIIEero B ceOs YMCHHE BHOCTE U aHAJIU3HPOBATH HpO6J’IeMLI,
HYXJAIOIMUECSI B PEILICHUH, YMECHHE OETaJIbHO npopa6aT51BaTI> Hn p€alin30BBIBATH CIIOCOOBI



paboTBl ¢ HHMMH, yMEHHE ILUIAHWPOBAaTh COOCTBEHHYIO paboTy HCaMOCTOSITEIHHO
KOHTPOJIMPOBATH CBOE ITPOABIKEHUE K HKEIAEMOMY PE3YIIbTATY;

— HaBbIKa TCHEPHPOBaHHMS M OQOPMIIEHHS COOCTBEHHBIX HEH, OOJICUeHHS HX B
YHOOHYIO ISl pacIpOCTpaHeHus popMy;

— - HaBBbIKA YBAXMUTEIBHOTO OTHOIICHHUS K Yy)KUM B3IJIAAaM U UAESIM, O(OPMIIEHHEIM B
paboTax Apyrux mojiel, APyTuX aBTOPOB — BIANEIBIEB HHTEIIEKTYATBHOH COBCTBEHHOCTH:
— HaBBIKa yOJIMYHOTO BBICTYILICHUS nepen O0BIIIOH ayIuTOpHeEH,

apryMCHTUPOBAHHA M OTCTAHBAHUS CBOCH TOYKH 3PEHHUS, OTBETOB Ha BOIIPOCH CBEPCTHHKOB
H B3POCIIBIX, YOEXKNEH S IPYTUX B CBOEH IIPaBOTe, IPOIBIKEHHUS CBOMX HIEH;

— HaBblKa  pPabOThl CO  CHENHANTM3MPOBAHHEIMA  KOMIIBIOTEPHBIMH  HPOrPaMMAMI,
nabopaTopHEIM 00OPYNOBAHHEM, TEXHHYECKMMHE YCTPOMCTBAMHE, OUOIMOTEUHBIME bormamu wu
HUHBIMH pECypCcaMM, C KOTOPDBIMH MOMET OBITH CBsS3aHA IPOEKTHO- MCCIIENO0BATENbCKAST
JEATENBHOCTD IKOJIbHHIKA.

Kpowme Toro, pabota mxombHEKa HaJl IPOEKTOM MM HCCIENOBAHIEM OYLET CIIOCOGCTBOBATE
U Pa3BUTHIO €T0 aI€KBAaTHOH CaMOOLIEHKH.

IIporpamma kypca «OCHOBBI PaCTEHHEBOJICTBA» PACCUMTAHA HA M3YUEHHE B TEYEHHE OJHOTO TOJA
(34 yaca B rox).

OcobennocTn paGoThl yunTes N0 mMporpamMme. 3a1ada YIHTEIs COCTOMT B TOM, YTOOHI
COIPOBOXIATE IIPOLECC MPOYECCHOHANBHON OPHEHTALMH IIKOJBHUKA, PACKpHIBAs MOTEHIIHA
KQKAOro 4epe3s BOBICYCHHE B MHOTOOODA3sHYyIO EATeIbHOCTh, OPraHM30BAHHYIO B Da3HBIX
dopmax. Ilpu 3ToM pe3ynbTaToM pabOTHl yUMTeNns B IEPBYIO OUEpElb SIBISETCS JTHIHOCTHOE
PasBUTHE y4amErocs. JIMYHOCTHBIX pPe3ynbTaToB yYHTEdh MOXKET HOCTHYB, YBIEKas yUeHHKA
COBMECTHOM M MHTCPECHOH HM OGOMM [ESTENBHOCTBIO, YCTAHABNMBAS BO BPEMs 3aHSTHM
NOOpOXKENaTENbHYIO0, HONACPIKMBAIOMIYIO — aTMoc(epy, HACHINAS —3aHATHS  [eHHOCTHBIM
COZlEpXKaHUEM.

IIpumepHas cxema MpoBeACHNS 3aHATHIA IO IPOrpaMMe:

1. O6wsacuenue Teopermueckoro MaTrepuaa o Teme.
2. TIoAroToBKa K SKCTIEPHMEHTAIBHOMY 3aHATHIO, 00CyXIeHHE 0OBEKTOB IS PAKTHYECKOTO
3aHATHUS.

3. IIpoBeseHHE IPAKTHYECKOTO 3aHSTHS — OCHOBHAS 347143 OCBOCHHUE METOZOJIOTHH TaHHOI'O
SKCIIEPUMEHTA.

4. Tlo OKOHYAHHH IPEITIOKHT JETSIM, KOTOPBIE 3aMHTEPECOBAIIUCH JaHHBIM SKCIEPUMEHTOM,
PasBUTB €ro B MCCIENOBATENBbCKUH IPOEKT. [ljis 3TOro Heo6X0IUMO 00CYAUTh OOBEKTEL, KOTOPHIE
YYCHHK OyZIeT HCCIIeI0BaTh, COCTABUTh IIAHIKCIIEPUMEHTA.

5. TToMOYb y4eHHKY IPOAHATH3MPOBATE PE3YIIbTATHI IKCIIEpUMEHTA.

OLeHUTH pe3yNbTaThl IPOEKTHO-UCCIEN0BATENBCKOM eSTENHOCTH IKOMLHUKOB MOXKHO B
TIPOIECCE 3aIIUThI MMH CBOMX PabOT B paMKax MIKOIbHOM Hay4HO- IPAKTHIECKOH KOH(BEPEHITHHL.
Conep:xanne Kypca
1. Bseoenue 6 pacmenuesoocmeo (I wac)

YTo-TaKkoe paCTEHHEBONCTBO: OCHOBHBIC (AKTOPHI BHIPANIMBAHHS pacTeHuH. McTopus
PasBUTHS arpoxuMuyeckux suanuil (padorsl M.B. Jlomonocosa, IO. JIu6mxa, Byccenro, B.B.
Hoxyuaesa, K.A. Tumupsizesa, I1.A. Kocteraesa, JI.H. IIpsaumenkosa u np.). Ilpaktudeckas
pabota
«bouxa JIubuxay.

2. Azpomexunuueckuii IKcnepumenm (3 uaca)

IIpaBuia mocTaHOBKH arposkcrepuMeHTOB. [l0CTaHOBKA JKCIIEPHMEHTOB C PACTCHHSMIL
BrI00p TeMEL, cocTaBlieHHe THIIOTE3BL, LIENH | 33124 SKCIIEPUMEHTA II0 BEIPAIUBAHHIO pacTeHuit B
KOHTpoMpyeMol cpezie. KOHTPOJH, MOBTOPHOCTH, IpOBEeHHe dKCTIepEMeHTa. 1LnannpoBanue



skcmepuMenTa. OlleHKa pe3yJbTaToB JKcIepuMeHTa. VccinemoBarensckasd pabora «DakTopsl,
BIIMSIIOIIME HA IPOPACTAHUE CEeMSH (POCT IIPOPOCTKOB)».
OcBoeHI€e TEXHOJIOTHH KPYTJIOTOJMUHOTO BEIPAIIMBAHUS CAJIATOB X MUKPO3CIICHH

B KOHTPOJIUPYEMBIX HCKYCCTBEHHBLIX YCJIOBHAX. C60p YCTaHOBKH JI BBIpamyrBaHMUA paCTeHI/IfI B
KOHTPOJIMPYEMBIX YCIIOBHIX.

3. Pons xumuueckux 3nemenmos 6 numaruu pacmenuii (10 wacoe)
Bopa. PacTtsop. BeITskKKa. AHHOHBI, KATHOHBI, 3JIEKTPOIpoBoAHOCTE B pH pactBopa. Poib

XHMHYECKHMX 3JIEMEHTOB B NMHUTAHWU pacTeHui. [lodydeHne NUTATEIbHBIX BEIIECTB PACTCHUAMH.
IIpakTuueckas pabora «CxeMbl NHTATENBHBIX pacTBOpPoB. Pacuer mno3 ymoOpeHui A
MTUTATEIbHBIX PACTBOPOBY.

Vio6peHus: OpraHudyecKkde, MUHEpalbHble, MHKPOOHOJIOTMYECKHME. THIBI MHTAHHA
pactenuii. Bo3aymHoe u MuHepaibHOe (KOPHEBOE) IMUTaHKHE PACTEHHH. TpaHCIOPT MHUTATEIBHBIX
BEIECTB pACTEeHMil: BOCXOMAIIMN M HUCXOAAMIMN TOK. BaxHeimwe kamuitaele, GocdopHbie u
a30THBIE yHoOpeHMs, MX CcBoWcTBa. [IpocThie ¥ cioXHBIE ynobpeHus. IlpakTmueckas pabora
«IlpaBuna cMmemmuBanus ymoOpenuit» [Ipaxtudeckas paboTa «l[Iuramuwe pacTeHHWA: TEXHOJOIUSL
MIPUTOTOBJICHHUS MTUTATEIBHBIX PACTBOPOB I PA3HBIX KYJIBETYDPY.

PocT U pa3sBHTHE PACTEHMIi: 3TAllbl OHTOreHe3a, (haKTOPEI, BIUSIOMHIE HA POCT PACTCHHUM!
CBET, TYCTOTA [TOCaI0K, MUTaHue, cyOcTpar.

OcoGEeHHOCTH NHTAHHWS PACTEHHM a30TOM. A30T W €ro 3HaueHHWE B JKM3HH PaCTCHHUH.
@OopMBI 230Ta U UX TIPEBPAIICHUE B [IOYBE.

Hcrounuku dochopa mis pactenus. 3HadeHHe (ocdopcomepKamux COSIHHEHUN B KICTKE.
PoJib MaKpOIPrudecKux coequHenni hocdopa B s3HEPreTHIecKoM 0OMEHE.

Binusanue xanus Ha QU3HUECKHE CBOMCTBA MPOTOIIA3MBl, Ha (PEPMEHTHI YIIIEBOJIOPOIHOTO
o0MeHa, cuHTe3 OenKoB W Ip. Poib Kamus B HOANCPKaHHM HOHHOIO 0OanaHca B TKaHAX, B
mpoIieccax CaMOpPETyJISIIHH.

Perymaropras u CTpPyKTypooOpasoBaTelbHas POJb KalbIMsi. Y4YacTHEe B 00pa3oBaHHU
KJICTOYHOM CTEHKH, MOJICPKAaHUU CTPYKTYPBl MEMOpPAH U PETYJIALMS HX IIPOHUIIACMOCTH.

3HaueHHe MarHug B MeTa0OIu3Me pacTeHui. MarHuii B cocTaBe XJIOpo(duiIa, CXOACTBO
xJopoduiia u reMoriio0MHa Kak CBUIETENHCTBO EUHCTBA OPraHUYECKOI0 MHpA.

Cepa 1 ero OCHOBHBIE COSIMHEHHS, HX POJIb B CTPYKTYPHON OpraHM3aluy KICTKH, yIacTHE
B OKHCIIUTEJIBPHO-BOCCTAHOBUTEIIBHBIX PCAKITUAX.

MukposseMeHTsI. [IpecTaBIeHusl 0 POJIH MHKPOIIEMEHTOB B METa0OJIU3ME PACTCHHUH.
OcOoOEHHOCTH MOCTYIUIEHHS MUKPOJJIEMEHTOB B pacTeHus. CHHEPru3M M aHTarOHH3M JJICMEHTOB
NIUTAHUS PACTCHUN.

PacTurensHas TUArHOCTHKA M METOIBI HACHTH()UKAINY HEOCTaTKa/U30bITKa DJIEMEHTOB

IITNTAaHUSI.
4. Pezynamoput pocma pacmenuii. 3aujuma pacmenui (2 4aca)
[ToHsATHE O peryuaropax pocra pacTeHui. CTEMyISTOpBL pocTa — (UTOrOPMOHEI
(aykcuHBI, rub0OepeInHbL, ITATOKWHUHBI). NHruOUTOpEI pocTa  pacTEHHH: L

npupoaHbe(abCIU30Bas KUCIOTa W HEKOTOphle (heHONBHBIE BEIIECTBa (MKymMapoBas, KOpUYHAs,
CaMIMIOBas K-THI), 2. CHHTETHYECKHe (MOP(AaKTHHBI, PEeTapAaHThl, Ae(hOIMaHThI, JECHKAHTHL,
rep6unuas). OUTOMOHHTOPHHI M OIEHKA COCTOSHHS pacTeHud. COBpEMEHHBIE CIOCOOBI
MouuTopuHTA. [IpakTHyueckas paboTta
«DUTOMOHMTOPHUHT U OIIEHKA COCTOAHMS pacTenuii. CoBpeMeHHbIE CIOCOOBI MOHUTOPUHIEY.

5. Boomasa, nmecuamaa u  nOY6eHHAA  K)JIbMYpbl, Ux  HpUMEHeHUue 6

svipawuearnuupacmenuil. @uzuonozua pacmenuii (4 waca)
Bonuas, mecyaHas W IIOYBEHHAs KyJIbTYpbl, HX IPHMEHCHHE B BBIDAIMBAHUHM DPACTCHUH.

IIpoBenenune Boabl B KopHe u crebiie pactenuii. [Ipaktuueckas pabora «KopHeBoe naBieHUEY.

BoHBIM pe)XUM pacTeHHIt: CTPOCHHE YCTHHIL: (haKTOPHI, BIHAIOIIKE Ha HX PACKPBITHE H



3aKphITHE. 3HAUCHIE MEXaHU3Ma PETyJIAIUY UCIIapEHUs Bllark PaCTCHUCM.

@DOTOCHHTE3 — YHUKAIBHBIA Ipollecc pacTenuit. TemMHOBas M cBeToBas (pa3bl POTOCHHTE3A.
3HaueHue HOTOCHHTE3A IS KUBBIX OPTaHU3MOB.

@DaxTOphI POCTa paCTeHHU: BO3MYX U aspanus. [loq3eMHOe IbIXaHHE PACTEHHMI: COCTaB
IIOYBEHHOI'0 BO3Iyxa, ra3000MeH. ['a3000MeH 1py GeclioUBEHHOM BBIPAITHBAHUH.

6. KyabrypHbie pacrenus. CoBpeMeHHbIE acIeKThI ceJexiu (10 yacos)

Kak 4enoBek cTall UCIOJb30BaTh pactenus? CBsA3b pa3sBUTHS IUBHIIM3ALMH YEJOBEKa U
ofoMalIHuBauus pacTenuit. Jlomectukarus. Jluckyccus «J/loMecTHKalus, BCEe JIH pacTeHUS H
JKHBOTHEIE, KOTOPHIE JKHBYT PSIOM C YEIOBEKOM WM OIOMAIIHHMBAIOTCA? MOXKHO M CUHTATH
TapakaHa OJ0MAaIlTHEHHBIM JKUBOTHBIM 7

HaciencTBEHHOCTP W HM3MEHUHMBOCTH — OCHOBHBIE CBOMCTBA JKHUBLIX OPIaHHM3MOB.
W3menunBocTh. Buael usMenunBocThb. [IpakTuyeckas pabora «MonupuKkanuoHHAs H3MEHIHBOCTD
(JTUCTBSI, UTOJIKH C OJTHOTO JIEPEBA)».

['en — MaTepHalbHBIH HOCHTENh HACIEJCTBEHHOCTH M H3MEHUYHBOCTH. HyKienHOBbIE
KHCIOTHL. JIoKanu3aIys reHeTHUECKOro MaTepraia B kierke. Jlenenue kiuetok. Pemmukanus JTHK.
OcHoBHas JorMa MOJIEKyJsspHON Owosnoruu. Tpanckpumims. Tpascmanmsa. Myranun.
[IpakTrueckas pabota
«['eH — HHCTPYKITHS MO cOOpKe KIIeTKH (Ha Oucepe Uiy KOHCTPYKTOPE)».

DddekT GyTHIIOUHOrO TOpIbIIKA H TeHeTHYecKoe pasHooOpasue. Uro Takoe reHOaHK?
3a4eM COXpaHATh TEHETHUECKWE pecypchl pacteHuit? OCHOBHBIE CIOCOOBI COXPAHECHHS
TeHETUYECKUX PECYpPCOB pacTeHHH (eX Situ U in situ).

3unauenue pabot H.U. Bapunona. 3akon TOMOJIOTHUYECKUX PSIIOB.

L{eHTpBl TPOMCXOXKAEHUS KyIbTYPHBIX
pactenuii H.W. Basunosa u [1.M. JKykoBsckoro.
OcHOBHBIE ~ METOIBI CEJIEKIUH. ['ubpuan3anys. DopMEI otbopa.
OCHOBHBIE HANpaBICHUS CENEKIUH: YIy4IlleHHE YpPOXKAWHOCTH, YCTOWYMBOCTH K
OMOTHYIECKUM U a0MOTHYECKUM (aKTOpaM.

EcTb 1 )kxu3HB B poOupKe? BHOTEXHOIOTHS KyTbTYPHBIX PACTEHUH.

Kak uemoBek MOXeT MOTUGHUIMPOBATE pacTeHUs? I'eHeTHdyeckoe peNaKTHPOBAaHHE.
CoBpeMeHHEIE TOIX0/IBI U JOCTHYKEHHUS TeHETHUECKOTO PeIaKTUPOBAHMS PACTEHHUH.

7. PacrureanHas mpoaykuus. (4 4aca)
Hamzemuble u moa3eMHBIE OpraHbl pacTeHui. [lo6er U BHIOM3MEHEHHBIH TOOEr pacTCHHH.

CnocoObl pa3MHOKEHUS PAaCTEHUH.

IToHsTHE 0 KayecTBE MPOAYKTOB MUTaHus. 1[poOreMbl KOHKYpPEHIIMK OTE€YECTBEHHBIX
MPOAYKTOB IMUTAHUS C UMIIOPTHBIME. JIOTHCTHKA TOCTaBKU U CPENCTBA COXPAHEHUS ITPOAYKTOB
nutanus. [IpakTrueckas pabota «IIpemenbro gomycrtumbie korneHTpanuu (IIJIK) u MeToms
KOHTPOJISI 0€30I1aCHOCTH PACTUTENBHBIX IIPOAYKTOB IIUTAHMSIY.

Muxpo3zesieHb: T0Ie3HOCTh U TEXHOJIOTHSL.
XuMuueckuit aHamm3 mpoayKiud. OcHOBHI ciekTpodoroMeTpur. IloTenmomMeTpus.
Xpomarorpadwusi.

[LIAHUPYEMBIE PE3YJIbTATEI OCBOEHHS KYPCA

3aHgaTHS B paMkax I[pOTrpaMMbl HampaBieHBl Ha OOECHeueHHEe MOCTHIKEHHUS IIKOJIbHHKAMH
CIIEIYIONTHX JINYHOCTHBIX, METAITPEMETHBIX U IIPEAMETHBIX00pa30BaTelIbHBIX PE3YIILTATOB.
JIMYHOCTHBIE Pe3yabTAThI:

B cghepe zpasicoanckozo éocnumanusi; TOTOBHOCTh K KOHCTPYKTHBHOHCOBMECTHOH IEATEIHHOCTH
IIPY BBIIOJHEHWH HUCCIICIOBAHNM U IIPOEKTOB, CTPEMIICHHE KB3aUMOIIOHUMAHHIO ¥ B3aUMOIIOMOIITH.
B cihepe nampuomuueckozo 6ochumanusi: OTHOIIEHHE K OMOJIOTHH KaK K BaXKHOM COCTaBIISIOIEN



KyJIBTYpBl, TOPAOCTH 3a BKJ4J POCCHHCKMX H COBETCKHX YUYCHBIX BpA3BUTHE MHPOBOM
OHOJIOTHYECKON HAYKH.

B cgpepe 0yxoeno-upascmeennozo ocnumanus: TOTOBHOCTH OIEHMBATh MOBEIEHHE H MOCTYIIKH C
IIO3UIIMH HPABCTBEHHLEIX HOPM M HOPM 3KOJIOTMYECKOH KYyJIbTYpBI, MOHHMaHHE 3HAYHMOCTH
HPaBCTBEHHOI'O aCIeKTa ACATEIPHOCTH YeJIOBeKa B METUITHHE W OHOJIOTHH.

B cpepe acmemuyeckozo 6ochumanus: TOHAMaHUE poNE GHONOTHH B (POPMHPOBAHMH 3CTETHUECKOH
KYJIBTYPBI TUYHOCTH.

B cgepe gusuueckozo eocnumanus, opmuposanus Kyrbmypwvl 300pP06bs U IMOYUOHANLHOZ0
6aazononyuus: OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0DOBBIO MYCTAHOBKA Ha 3[JOPOBEIA 06pa3
XKU3HH (370pOBOE IHTaHHUE, COONIONEHHE TIUTHEHHYECKHUXIPABHI M HOPM, COAaHCHPOBAHHEIM
PeXKHUM 3aHATHH M OTABIXA, PETYJApHAas (HU3MYECKas aKTHBHOCTH), OCO3HAHHE IIOCIENCTBHN H
HETIPUATHE BPEIHBIX NMPHUBLIYEK (YIOTPEOIEHUE aNKOTONs, HAPKOTHKOB, KypeHHE) W MHBIX (HOopM
Bpena Ui (pM3HYECKOTO M IICHXHYECKOTO 3I0POBbsL; COOJIONEHHE IPABUI OE30IIaCHOCTH, B TOM
YHCJIC HABBIKA O€30IIaCHOIO IIOBEINECHHS B MPUPOMHON cpene; CHOPMHUPOBAHHOCTH HABBIKA
peduexcun, ypasieHie cOOCTBEHHBIM SMOLUOHAIBHBIM COCTOSHUEM.

B cgpepe mpyoosoeo eocnumanus: akTUBHOE yUacTHE B PEINIEHHM IPAKTHUECKUX 3aau (B paMKax
CEMbH, IIKOJBI, rOpoJa, Kpas) OHONOTMYECKOH W 3KOJOTHYECKOM HAIpaBIEHHOCTH, MHTEPEC K
PaKTUYECKOMY U3yUEHHIO PO eCcCHit, CBA3aHHBIX ¢ OHOIOrHEHN.

B cgepe sxonozuueckozo 6ocnumanus: OpueHTAlUs Ha IPEMEHEHHE OMOIOTMYECKUX 3HAHWH IIpH
peIICHUM 3a7a4 B 00IaCTH OKPY’KAIOIIeH Cpe/ibl; OCO3HAHKE DKOJIOIMYECKHX MPOOIIEM M IMyTel HX
PCIICHHUS; TOTOBHOCTE K YYaCTHIO B MMPAKTUYECKONMIEATENIBHOCTH 3KOJIOTHUECKOH HAMPABICHHOCTH.
B cepepe nomumanus yemnocmu HayuHO20 NO3HAHUA: OPHEHTANHS HACOBPEMEHHYIO CHCTEMY
Hay4YHBIX [IPE/ICTaBIE€HHH OO0 OCHOBHBIX OMOJIOTHYECKHX 3aKOHOMEPHOCTSIX, B3AMMOCBSI3IX
YEJIOBEKA C IPHPOJHON M COLMAIBHON Cpemoi;

IIOHUMaHWEe POJIH OMONOTHYECKOH HayKd B (HOPMHUPOBAHHMH HAYYHOI'O MHPOBO33PEHHS; PA3BUTHE
Hay4YHOU JF0O03HATENBHOCTH, MHTEpeca K OHOJIOrMYECKOM HayKe, HABHIKOB HCCIENOBATENBCKOM
JIEATENIHOCTH.

B cpepe adanmayuu x usmeHSIOWUMCS YCIOBUAM COYUANLHOTI U NPUPOOHOT Cpedbl: aTeKBaTHAS
OLICHKA H3MEHSIOIIMXCS YCJIOBHH, IIPUHATHE peEIleHus (MHAUBUAyaIbHOE, B TIpYIIe) B
U3MEHSAIOMIKXCS YCIOBHUAX Ha OCHOBAaHMHU aHAIM3a OMONOTHYECKOl WH(bOpMaruu; IIaHApOBaHHE
ACHCTBMH B HOBOH CHMTyalluH Ha OCHOBAaHHH 3HAHWH OMOJIOTHUECKHMX 3aKOHOMEPHOCTEH.

TEMATHUYECKOE IVTAHUPOBAHUE

TembI OcHoBHoe CoAepKaHHUEC l[eﬂTeJIBHOCTL
MKOJLHHKOB
Tema 1. Beenenue B UTo-Takoe pacTeHHEeBOICTBO:
pacTeHHeBOaACTBO (11) OCHOBHEIE (DaKTOPHI BEIPAITHBAHKS
pacTeHUH.

VcTopust pa3BUTHS arpOXUMHUIECKHAX
3HaHu# (pabotsl M.B. JlomoHOCOBA,
10.JInbuxa, Byccenro, B.B.
JoxyuaeBa, K.A. Tumupsizera,l1.A.
Kocteruesa, J[.H. Ipsaumurkosa

U 1p.).




Tema 2.
ArpoTrexHu4ecKuii
JKcnepuMeHT (34)

[IpaBua MOCTaHOBKU
arposkcnepuMeHTos. IloctaHoBka
OKCIIEPUMEHTOB C pacTeHusIMH. Bribop
TEMBI, COCTABJICHUE TUIIOTE3bI, IIeJIH U
3a/1a4 SKCIIEPUMEHTA T10
BBIPAIlUBAaHHUIO PACTEHUI B
KoHTpompyeMoit cpene. KonTpou,
TIOBTOPHOCTH, TPOBEICHUE
sKcnepuMmenTa. [[nanupoBanue
skcrepuMenTa. OneHka pe3yibTaToB
skcriepuMenTa. OCBOEHHE TEXHOIOTUH
KPYTJIOTOTMYHOTO BHIPAIITABAHIL
caJlaTOB M MUKPO3€EJICHH B
KOHTPOJIUPYEMBIX MCKYCCTBEHHBIX
YCIIOBHUSIX.

UccnenoBatenbckast pabota
«DaKTOpHI, BIUSIIOMKE HA
IIpopacTaHue CeMsH (POCT
mpopocTKoB)». IIpakTrueckas
pabota «CO0p yCTaHOBKH IS

BBIpAIMAUBAHAS paCTGHI/Iﬁ B

KOHTPOJIHPYEMBIX
YCIIOBHSIXY.

Tema 3. Poan
XHUMHYECKHX
3JI€MEHTOB B
MHTAHWU PaCTeHHI

(10 1)

Boga. PactBop. BeiTskka. AHHOHBL,
KaTHOHBI, JJIEKTPOIIPOBOIHOCT ¥ pH
pacTtBopa. Poip xumudeckux
9JIEMEHTOB B IUTAHWU PACTEHUH.
[TonyueHue MUTATENFHBIX BEIIECTB
PaCTEHUSIMH.

Y noOpeHus: opraHudecKue,
MUHEpaJIbHbIE, MUKPOOHOJIOTMYECKHE.
Tune! nutanus pacreHuil. Bozgymuoe
¥ MUHEepaibHOe (KOPHEBOE) ITUTaHUE
pacTeHuid. TpaHCTIOPT MUTATENBHBIX
BEIECTB PACTEHUN: BOCXOIAINUN U
HUCXOIIINHUH TOK. Baxkaeime
KaJuiHbIe, (ochHOpPHBIE U a30THBIE
ynoOpeHnus, ux cBoictsa. IIpocTrie u
CIIOXHBIE yaoOopeHus. Poct u
pa3sBUTHE PACTEHHI: JTAllbI
OHTOreHe3a, (aKTOPHI, BIUIIONINE Ha
POCT pacTeHHit: CBET, IyCTOTa
II0CaI0K, IUTaHUeE, cyOCTpar.
Oco0eHHOCTH MUTaHUS pacTeHUH
a30TOM. A30T ¥ €T0 3HaueHHE B KU3HU
pacteHuii. @OpMBI a30Ta U UX
IIpeBpaleHue B ouse. MicTouHnku

[pakTiueckas padorta
«CxeMbl

pacTBOPOB. Pacuer

IMUATATCIIBHBIX

03

yaoOpeHu#t NIl NHUTATENbHbIX

PacTBOPOBY.

[IpakTruaeckas

pabota «IIpaBuna cMmemIHMBaHHA

yI0OpeHUI»
[pakxTrdeckas paboTa

«IIuTanue paCTeHHfII TEXHOJIOTHA

IIPUTOTOBJIEHUS MTUTATEIBHBIX
pPacTBOPOB JJISl pa3HbIX
KYJBTYp».

[IpakTuueckas padora
«PacTtuTenpHas THarHOCTHKA.




dochopa st pacTeHUs. 3HaUCHHE
dbochopcomepxKamux COeTUHEHNHN B
KiIeTKe. POITb MakpOIpruuecKux
coenuHenuit pochopa B
DHEPreTHIECKOM OOMEHE.

Bnusguue Kanus Ha GU3NIECKUE
CBOMCTBA IIPOTOILIA3MBI, HA
(hepMEeHTEI

YTJIEBOJJOPOTHOTO OOMEHA,

cuHTe3 O0enKkoB U Ip. Posb Kamus

B

[OJIIepXKaHUH HOHHOTO OanaHca B
TKaHsX, B IIPOIIECCAX CaMOPETYJIALUH.
PerynaropHas u
CTPYKTYpOoOoOpa3oBaTenbHas pojb
KaJIbIHsS. Y yacTie B 00pa3oBaHUH
KJIETOYHOM CTEHKH,

MO/IIEP)KaHIH

CTPYKTYpPBI MeMOpaH U Perysauus uxX
MPOHUITAEMOCTH. JHAYECHUE MAarHUs B
MeTabom3Me pacTeHunil. Maruuii B
coCTaBe XJIOpOoHILIa, CXOACTBO
xmopodusia u reMorioOrHa Kak
CBHICTEIHCTBO €UHCTBA
opranudeckoro mupa. Cepa u €ro
OCHOBHBIE COEIMHEHHUS], UX POJIb B
CTPYKTYPHOM OpraHU3alyu KIETKH,
y4acTHe B OKHCIUTEIBHO-
BOCCTaHOBUTEIBHBIX

peakiuIX MHKPOIJIEMEHTEL
[IpencraBieHus o poix
MHKPO3JIEMEHTOB B MeTab0I3Me
pacteruit. OCOOCHHOCTH IOCTYIITIEHUS
MHKPOIJIEMEHTOB B PACTEHHS.
CHHepru3M U aHTarOHU3M 2JIEMEHTOB
MUTaHus pacTeHuit. PactutenpHas
THATHOCTHKA U METOIBI

UneHTH(OUKAIIMN HETOCTaTKa/U30BITKA
DIIEMEHTOBITHTAHUSL.




Tema 4. PerysiTopnl
pocTapacTeHHi.
3ammurapacTeHuii (2 9)

ITousarue o peryasiTopax pocra
pactenuii. CTUMYJISTOPEI pOCTa —
(GuTOrOpMOHBI (ayKCHHEI,
ru60epesUIMHBL, TUTOKMHUHEL).
MHruGUTOphI POCTa PACTEHHII!

1. mpupommbIe (abcru30Bast KHCIOTA
¥ HEKOTOpBIE (PEHOJIBHEIE BEIECTBA
(uxymapoBasi, KOpH4JHas,
CaJIMIIMIIOBAs KUCTIOTHL).

2. cunteTryeckue (MOp(PAKTHHEL,
peTapaaHThl, 1e(QOIHaHTEL,
JIECHKAHTBI, TepOULIUIBL).
@OUTOMOHUTOPUHTY OLIEHKA
cocTosHus pacTeHuH. COBpeMEHHbIS
CI0CcOOBI MOHUTOPHHTA. 3allMTa
pacTEeHH# OT BpeIUTETIEH: OCHOBBI
oromeTomA.

ITpakTuyeckas pabora
«®UTOMOHUTOPHHT 1 OIIEHKA
COCTOSTHHS PACTECHHUM.

Tema 6.

KynabTypHble pacTeHus.
CoBpeMeHHbIE
ACMeKThI

cenexnuu (10 4)

Kak yesioBek cTajl HCIIOJIb30BaTh
pactenua? CBsi3b pa3BUTHS LIMBUIU3ALIMU
YyeJiIoBEKa U 0OJOMAllHMBaHUA PpaCTCHHUH.
ITomectrkaims. HacneacTBeHHOCTD U
HU3MEHYUBOCTH — OCHOBHBIE CBOMCTBA
JKMBBIX OpraHu3MoB. Vi3MeHYHBOCTb. Bujibl
U3MEHYHBOCTb. | ©H —MaTepHanbHbIi
HOCHTEJb HACTIEACTBEHHOCTH U
HU3MECHYHUBOCTH. H}/KIICPIHOBBIC KHCJIOTHI.
Jlokanu3alus reHeTHUEeCKOro MaTepHraa B
kieTke. JleneHre KieTok. Perykanus
JTHK. OcHoBHast 1orMa MOJIEKYJISpPHOH
ouostoruu. TpaHckpumniys. TpaHCIAus.
MyTauuu. Dddext OyTHUIOUHOTO
TOPJIBIIIKA ¥ TEHETHYECKOE
pasHoo6pasue. UTo Takoe reHbaHkK?
3aueM COXpaHsITh NTE€HETUYECKUE
pecypchl pacTeHui? OCHOBHBIC
CIIOCOOBI COXPaHEHHUs TEHETHUECKHX
peCypcoB pacTeHui (ex situ u insitu).
3nauenne pabot H.M. BaBunosa.3akox
TOMOJIOTHYECKUX PI0B. LIeHTpBI
MIPOUCXOKIAECHNUS KyJIETY PHBIX
pacrenuii H.U. BaBunosa u IL.M.
KykoBckoro.OCHOBHBIE METOIBI
cenekiuu. [ mopuauzanusa. ©opMbl
otOopa.OCHOBHBIE HAlIPaBIEHHUS
CEINEKIIMHU: YIIy4llleHHEe YPOXKalHOCTH,
YCTOWYIMBOCTU K OHOTHYECKUM U
abuotnyeckum akropam. EcTb u
YKH3HBb B IpoOUpKe? bHOTEXHOIOTHS
KyJIbTYpHBIX pacTeHuil. Kak uemosek
MOXET MOAM(HUIIUPOBATH PACTEHHUS !
I'eHeTHYEeCKOE peOaKTUPOBAHHE.
CoBpeMeHHBIE IOIXOAbI U TOCTHKCHUA
TEHETHIECKOTO PENAKTHPOBAHMS
pACTEHUH.

JTuckyceust «JloMecTUKaIus,
BCE JIK PacTeHUs U )KUBOTHEIE,
KOTOPBIE KUBYT PALOM C
YeJTOBEKOM UM
onoManHuBarTcs? MoXKHO 11
CUMTAThH TapaKaHa
OJIOMAIITHEHHBIM )KABOTHBIM 7.
[TpakTrueckas padora
«MomuuKauoHHasL
U3MEHYHMBOCTD (JIUCTHS, HTOJIKH C
OJTHOTO JIepeEBA).
I[Tpaktuueckas padbora

«'eH — MHCTPYKIHS 10 cOOpKe
KIeTKH (Ha Oucepe UiH

KOHCTPYKTODE)».




Tema 7. HanzemHbIe U 110/13¢MHBIE OpPTaHbl
Pacturennnasn pactenui. [lober u

npoxykums (4 9) BHUIOM3MEHEHHBIN ITOOET pacTeHH.
Croco65I pa3MHOXXEHHUS paCTECHUH.
[ToHsATHE O KAYECTBE MTPOAYKTOB
nuTanus. [ Ipo6GieMbl KOHKYpeHITHH
OTEYECTBEHHBIX IPOAYKTOB IUTAHUA
C UMIIOPTHBIMH. JlorucTHKa
JTIOCTaBKH U CPENICTBA COXPAHEHHUS
IIPOYKTOB MTUTaHUs. MHUKpPO3eNIeHb:
[10JIE3HOCTE ¥ TEXHOJIOTHSL.
XUMUUECKUH aHATTH3 TPOTYKITHH.
OCHOBEI CTIEKTPOGOTOMETPHH.
[lotenmmometpus. Xpomartorpadusi.

[Ipaktuueckas pabora
«IIpenensHO
JTOITYCTUMBIE
koHuenTpanuu (I11JIK) u
METOJIEI KOHTPOJIS
0e30ImacHOCTH
PacTUTENBHBIX
IPOLYKTOB [IUTAHUAY.

KAJIEHIAPHO - TEMATUYECKOE IIJIAHUPOBAHUE

Ne /m Ha3Banue TemMbl

[ata npoBeaeHust
Koma-Bo

Ilnan | dakTH-
H- yecKas
pyeMa
i

qacoB

Tema 1. BBenenne BpacTeHHEBOICTBO

1 Yro-Takoe pacTEHHEBOICTBO:0CHOBHBIE (DAKTOPEI
BEIpAIIIMBAHUS PACTEHUH.

Tema 2. ArpoTexHu4ecKuii IKCIEPUMEHT

2 IIpaBuia IOCTaHOBKH arpo3KCIepuMeHTOB. IlocTanoBKa
SKCIEPUMEHTOB C PACTEHUSIMH.

3 Hccnenoparensekas pabora « PakTopsl,
BIIMSIOIIKE Ha [IpOpacTaHue ceMsiH (poCT
IIPOPOCTKOB)».

4 |OcBOeHHE TEXHOIOTHH KPYTJIOTO{MYIHOTO BEIPAIABAHHS
CaJIaTOB U MHUKPO3CJICHHU B KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIIOBHSX. [[paBuIia MOCTaHOBKH.

[ Ipaktrueckas padbota «CO0p YCTAaHOBKH IS
BEIPAIMBAHUS PACTEHUN B KOHTPOJIUPYEMBIX YCIOBUIXY.

Tema 3. Posb XMMH4YECKHX 3JI€MEHTOB B MHTAHHH
pacTeHuil

10

5 Bona. PactBop. BeITskka. AHHOHBI, KATHOHEL,
AIEKTPOIIPOBOAHOCTh U pH pacTtBopa. [Ipaktuyeckas pabora
«CXeMBbI MUTaTENbHBIX

pacTBOpoB. PacueT 103

yA0OpEeHNH Ut THTATENbHBIX PACTBOPOBY.

6  |VmoGpewus: opranuyeckue, MUHEpaTbHBIE,
MHUKpoOronornyeckue. [Ipaktrdeckas pabora
«IIpaBuia cMemmuBaHus yno0peHuiin

7 |Tumel nutanus pactenuit. Bo3ayHoe ¥ MUHEpaTbHOE
(KopHEBO€) mUTaHHE pacTeHuH. [IpakTrueckas paboTa
«IInTaHue pacTeHHU#: TEXHOIOTHSI IIPHUTOTOBIEHHS
IIUTaTECJIbHBIX PAaCTBOPOB IJIS Pa3HBIX KYJIBTYP».




TpaHCIOPT MUTATENBHBIX BEIECTB PACTEHU: BOCXONIIIUN U
HUCXOISIIHH TOK.

Baxneiimue xanuiiaele, GochopHbIe i a30THBIE yI0OpEHHs,
170
cBoiicTBa. [IpocThle 1 cioXHbBIe ynoOpenis.

10

A30T ¥ ero3HaueHue B )KU3HU pacTeHuit. DopMEI a30Ta ¥ UX
[IPEBPALICHHUE B TOYBE.

11

HcTtounuku pocdopa nist pacteHus.
3HageHue dpochopcomepramux
COEIUHEHHUN B KJIETKE.

12

3HaueHHe MarHus B MeTab0IM3Me PACTEHHMIA.

Marnuii B cocTaBe X10po(Hiia,cXoACTBO XJIOPODHILIA 1
reMorjao0uHa Kak CBUIETENILCTBO EANHCTBA OPraHUIECKOT0
MHDA.

I

[IpencTaBaeHus O PO MUKPOIJIEMEHTOB B
MeTabonu3me pacteHuit. Oco6eHHOCTH
IIOCTYIUJIEHUS MUKPO3JIEMEHTOB B PaCTEHHS.

14

PacTurenbHas TMarHOCTHKA W METOIBI HACHTH(DUKALIMA

HEJI0CTATKa/M30bITKA JIEMEHTOB IUTaHus. IIpakTrdeckas
pabota
«PacTuTenpHast THArHOCTHKAY.

Tema 4. PeryasTopsl pocTa pacTeHmii.
JammuTtapacrenuii

15

ITonsTHE 0 perynsaTopax pocrta pacteruit. CTUMYISTOPEI pocTal
— QUTOrOpMOHE! (AyKCHHBI, THO0EPEIUINHE], IUTOKAHUHEI).

16

@OUTOMOHUTOPHUHTH OIIEHKA COCTOSIHUS

pactennii. CoBpeMeHHbIe CIOCOOBI MOHHTOPHHTA.
[Ipaxtiueckas pabota « DUTOMOHMTOPHHT B OI[EHKA
cocTosHMA pacTeHHH. COBpeMeHHbIE CTOCOORI
MOHHTOPHHTA.

Tema 5. Bognasi,mecuanas v No4YBeHHAs
KyJbTYPbl, HX IPUMeHeHHe B BhIPAITHBAHHH
pacrenuii. Duzuosorus
pacTeHuii.

17

BOIIHEU[, IeC4aHas U IOYBCHHAAKYJIBTYPBI, UX IIPUMCHCHUC B
BBIpAIIUBAaHUU PACTCHHUH.

18

[IpoBeneHrE BOIBI B KOPHE ¥ cTeOJIe pacTeHHUIA.

[IpakTudeckas paboTa
«KopueBoe nasnenney.lIpaktuueckas pabora

19

Bonnblii pesxuM pacTeHHit: CTpOeHHE YCTHHUIL: (aKTOPHI,
BIIMAIONIUE HA UX PACKPBITHE 3aKpBITHE. 3HauyeHue
MeXaHu3Ma

PETYJIISIIY UCIAPEHSI BJIard PACTCHHEM.

20

DOTOCHHTE3 — YHUKAIBHBIH [TPOLIECC PACTEHUH.
TemHOBas u cBeToBas hasbl hoToCHHTE3A.
3HaueHHe POTOCHHTE3a ISl KUBBIX OPTaHHU3MOB.

Tema 6. Ky abTypHbIe pacTeHusi.
CoBpeMeHHbIe ACeKThI CeJeKIHH

10

21

CBs13b pa3sBUTHS HUBHIM3AIMY YEIOBEKA M OIOMAIIHABAHHS
pacrenuil. Jlomectukanus. Jluckyccus

«JToMeCTHKAIIMs, BCE JIM pACTEHHUS U JKUBOTHEIE, KOTOPEIE
PKHUBYT PAZIOM C YEJIOBEKOM UM OJIOMAITHHUBAIOTCSA?

Mo>kHO 11 cCuuTaTh TapaKaHa

OJIOMAITHEHHBIM YKHBOTHBIM 7




22

HacrencTBeHHOCTD M I3MEHUMBOCTE — OCHOBHBIE

CBOMCTBA KUBBIX OPraHU3MOB. MI3MEHUMBOCTE.

Bunmet

M3MEHIUBOCTD. [IpakTrueckas pabora « MoaudukanmoHHas
H3MEHYUBOCTD (JIUCThSI, UTOJIKH C OJIHOTO JEPEBA)».

23

['eH —MaTepHaIbHBIA HOCHTENL HACIEACTBEHHOCTH H
m3MeHUHBOCTH. [IpakTueckas paboTa «I'en —
MHCTPYKIHs 110 cOOpKe KiIeTKH (Ha 6ucepe uim
KOHCTPYKTOpE)».

24

JIokanm3amus reHeTHYeCKOro MaTeprana B KieTke. JleneHmne
KJIETOK.
Peruukarus JIHK.

25

OcHOBHas OTMa MOJIEKYIIPHOM GHOIOTHH. TpanckpurmIus.
Tpancmsnusa. Myrauun.

26

Hro TaKoe renbaHK? 3a4eM COXPaAHSITh TEHETHYECKHE PECYPCHI
pacTenuii? OCHOBHBIE CIIOCOOBI COXPAHEHHS T€HETHUECKUX
pecypcoB pacTeHHH (ex situ u insitu).

27

LeHTpBI IPOUCXOXKACHHS Ky IbTYpPHBIX pacTeruit H.U.
Baguinosa u
[1.M. XykoBckoro.

28

OcHoBHBIE METOMBI ceneKnuy. [ ubpumsanus. ®opmsl
otOopa.

29

OCHOBHEBIE HAIIPaBJICHHUS CENEKIHH: YTy dIIeHHEe
YPOXKaWHOCTH, yCTOHYHMBOCTH K OHOTHYECKUM H
abHOTHYECKUM (haKkTOpaM.

30

BHOTEXHONOT U KyIbTyPHEIXPACTEHHI.
Kax uernoBex MoXeT MOAUGHUITUPOBATH PACTEHH?
['eHeTHueckoe

peIaKTHPOBaHHUE.

Tema 7. PacTurensHast npoxyKims

HazeMHBIe B TOA3eMHBIE OpraHkl pacTeHui. I1ober u
BUIOM3MEHEHHBI! moOer pacTeHui. Crioco6bl pa3sMHOKEHUST
pacTeHUH.

32

[ToHATHE 0 Ka4ecTBe MPOAYKTOB MUTaHHS. IIpakTHdeckas
pabota

«IIpenensro momycrumbiekonnenTpamuu (I1JIK) u
METOJIbI KOHTPOJIL 6€301IaCHOCTH PACTUTENIBHBIX
IIPOJYKTOB MUTAHUY.

MHuKpo3€eeHb: OJIe3HOCTh U TEXHOJOTH.
XHUMUYECKUH aHaTH3 MPOLYKIIUH.

34

IToBTOpEHwue.




