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HOACHUTEJBHASA 3AIINCKA

AKTyaJIbHOCTh U Ha3HaueHue nporpammsel. [Iporpamma pazpaboTana B
COOTBETCTBHUHM C TpeOOBaHUAMU DeepaabHOT0 TOCYIAPCTBEHHOTO
00pa30BaTENBHOTO CTAaHAAPTa OCHOBHOTO 00IIero 00pa3oBaHMsl, OpUEHTUPOBaHA
Ha o0ecrieueHne HHANBUIYAbHBIX MOTPEOHOCTEN 00yYarOIIMXCs U HAalpaBieHa Ha
JOCTUKEHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOrPAMMBI OCHOBHOTO
o01rero o0pa3oBaHusl ¢ y4€TOM BhIOOpA yUaCTHUKaMU 00pa30BaTEIbHBIX
OTHOUIIEHUH KypCOB BHEYPOUHOH AESITEIBHOCTU. JTO MO3BOJISIET 0OECIICUHTh
eANHCTBO 00s13aTrenbHbIX TpeboBanuit I'OC Bo BceM MPOCTPaHCTBE MIKOIBLHOTO
oOpa3oBaHuUs: HE TOJIBKO Ha YPOKE, HO U 3a €ro MpejeamMu.

AKTYyaTbHOCTh peai3aiiy TaHHOK TPOrpaMMbl 00YCIIOBJICHA CaMON
0COOEHHOCTBIO POEKTHO-UCCIIEI0BATENBCKON ACSITEIHOCTU. JTa AEITEIbHOCTD
JIEKUT B OCHOBE MTO3HABATEIILHOTO MHTEpECca peOeHKa, ABIISIETCS 3aJ10TOM YMEHHUS
IJIAaHUPOBATH JIFOOBIE IEUCTBUS U BaXKHBIM YCIIOBHEM YCIIECIIHOMN peau3aiuu
uzei. JIroOble ”3MEHEeHHsI COBPEMEHHOT'O OOILIECTBA CBSI3aHbI C MPOEKTAMHU U
UCCJIEI0BAHUSIMU — B HayKe, TBOPUECTBE, OM3HECE, OOIIECTBEHHOW KU3HH.
[103TOMY Ba)KHBIM 3JIEMEHTOM PA3BUTHUS JTUYHOCTU O0YHAOIIErOCs SBIIAETCS
(opMHpPOBaHNE OCHOBHBIX HAaBBIKOB IMIPOEKTHO-UCCIIEI0BATENILCKOM 1€ATEIbHOCTH.
[Tporpammoii npexycMoTpeHo popMHpOBaHHE COBPEMEHHOTO TEOPETUYECKOTO
YPOBHS 3HaHUH, a TAKXKE€ U MPAKTUYECKOTO ONbITa pabOThI C 1a0OPATOPHBIM
00opy1I0BaHUEM, OBJIa/ICHUE IPUEMAaMHU UCCIIEIOBATENbCKOM 1€ATEIbHOCTH.
MeToap! opranu3anui 00pa3oBaTeIbHON U HAYYHO-UCCIIEI0BATENCKON
JESTEIbHOCTH MPEAYCMaTPUBAIOT (POPMHUPOBAHHUE Y OOYUAIOLIUXCS
HECTaHJAPTHOI'O TBOPUYECKOr0 MBILIJIEHUS, CBOOObI CAMOBBIPAKEHHS U
WHIUBUIYAIBHOCTH CYKIeHUH. J{J1s monHoro yuyera noTpeOHOCTEN yyaniuxcs B
porpamMme UcrnoJib3yercs IudepeHpoBaHHbIN MOIX0/I, YTO CTUMYJIUPYET
yYaIlerocs K yBeJIMUYEHUIO MOTPEOHOCTH B MHMBUIyaIbHOW, MHTEIIEKTYaJIbHON
Y TIO3HABATENIbHOM IE€ATEIbHOCTH U Pa3BUTUIO HAYYHO-UCCIEA0BATEIbCKUX
HaBbIKOB. [Iporpamma ctaneT BOCTpeOOBaHHOM B MEPBYIO OYEPEIb IIKOJIbHUKAMH,
KOTOPbIE UMEIOT CTOMKUI MHTEPEC U COOTBETCTBYIOLIYI0 MOTHUBALIMIO K U3YUEHUIO
IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA, ECTECTBEHHBIM HAyKaM U TEXHOJIOTHUSM.
B noapocTkoBoM Bo3pacTe ydanuecs IposBIIOT CBOK 3aMHTEPECOBAHHOCTD B
TOM WJIM UHOM 00JIaCTH 3HAHUMN, HAYYHOM HAIPABJICHUH WX MTPOPECCUOHATBHON
NesTeNIbHOCTH. TakuM o0pa3oM MpOUCXOIUT (OPMUPOBAHNE TTO3HABATENIBLHOM U
npo(hecCHOHATBHOM COCTABIIAIOIIEH JIMYHOCTH, IOMOTAET yyalleMmycs B
orpeaeneHn: OyayIiero *KU3HEHHOTO Iy TH U B Mpo(deccuoHaIbHOM BBIOOpE TOCTe
OKOHYaHHUs MIKOJbL. [10400HOT0 pojia 3aMHTEPECOBAHHOCTh CTUMYJIUPYET
MOCTOSIHHOE JKEJIaHHE IIKOJIbHUKA K MO3HAHUIO HOBOTO, PACIIUPEHUIO U
yrayOJeHUI0 COOTBETCTBYIOLIUX 3HAHUMN, U TIOJyYEHHIO HOBBIX B TOM UUCTIE
MPaKTUYECKUX HABBIKOB, a TAKKE€ MOTHUBUPYET yHalIerocs Ha MpoQpoprUeHTAIUIO.
[Iporpamma HareneHa Ha MOMoOIlb peOEHKY B OCBOEHUH OCHOB OpTraHU3AlNK U
OCYUIECTBJIEHUSI COOCTBEHHOU MPOEKTHO-UCCIE0BATENBCKOM N€ATEIbHOCTH, a
TaK)Xe B MPUOOPETEHNH HEOOXOAUMOr0 OMBITA JIJIsl pa0OThI HAJl MHAUBUAYATbHBIM



UCCIIEJOBaHUEM UJIH MpoekToM. [IporpaMmMa moMokeT HIKOJIbHUKY B OoJjee
ri1yOOKOM M3yYE€HUHU UHTEPECYIOLIEH €ro 00J1IacT €CTECTBEHHBIX HAyK, a TAKXKE B
IPUOOPETEHNH BaKHBIX COLIMATIBHBIX HABBIKOB, HEOOXOUMBIX JIJIsl IPOYKTUBHOM
coLpaIn3auuu U (popMHpOBaHUS IPaKJaHCKOM MO3UIINN:

— HaBbIKA CaMOCTOSITEJILHOTO PEIICHUS aKTyaJIbHBIX UCCIIE0BATEIbCKUX WU
IPAKTUYECKUX 3a7ay, BKIIOYAIOIIEro B ce0sl YMEHNE BUJETh U aHAIU3UPOBAThH
Ipo0JIEMBbI, HYKJAIOLIUECS B PELIEHUH, YMEHHUE JETAIbHO IPOpadbaThIBaTh U
peanu30BbIBaTh CIOCOOBI pa0OTHI C HUIMH, YMEHUE IIJIaHUPOBATH COOCTBEHHYIO
paboty u

CaMOCTOATENbHO KOHTPOJIUPOBATH CBOE MTPOJBUIKEHUE K JKEITAEMOMY pE3yNbTaTy;
— HaBbIKA TeHEPUPOBaHUS U 0(OPMIICHHSI COOCTBEHHBIX UCH, 00JIeUeHUS UX B
yIOOHYIO Ui pacnpocTpaHeHHs popmy;

— HaBbIKA YBAKUTEJIbHOTO OTHOLIEHUS K YYXKUM B3IJIA1aM U UAESM,
oopmiieHHBIM B paboTax APYrux JIt0JeH, IpyruX aBTOPOB — BIIAJICIIbLIEB
UHTEIJIEKTYaJIbHOU COOCTBEHHOCTH;

— HaBbIKa MMYOJIMYHOTO BBICTYIUJICHUS 1epes OOJbIION ay TuTOpHUEH,
apryMEHTUPOBAHMS M OTCTaWBAHMS CBOEUM TOUKU 3PEHUsS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3pPOCIBIX, YOSKIEHUS APYTUX B CBOEH MPAaBOTE, MPOIBUKEHUS
CBOMX HJICH;

— HaBbIKa pabOThI CO CHELMATU3NPOBAHHBIMU KOMITbIOTEPHBIMH [TPOTPAMMAMH,
71a00paTOPHBIM 000PYAOBAHUEM, TEXHUYECKUMH YCTPOUCTBAMU, OMOIHMOTEYHBIMU
(dboHAaMHN ¥ HHBIMU PECYpPCaMU, C KOTOPBIMHU MOKET OBITh CBsI3aHA MIPOEKTHO-
UCCJIEI0BATENbCKAS IEATEIbHOCTD MIKOJIbHUKA.

Kpome Toro, pabota nmkoiabHUKa HaJ IPOEKTOM WM HCCIIEJOBaHUEM OYyeT
CIIOCOOCTBOBATH U PA3BUTHIO €0 aJICKBATHOM CaMOOLICHKH.

[Tporpamma «OCHOBBI paCTEHUEBOICTBAY MPEAIOIAracTCs Jjisl U3y4eHUs B /

KJIacCe B T€YEHHUE OJIHOTO roja, 1 pa3 B Hexento (34 yaca B roj).



COJEPKXAHHUE

«OcHOBBI pacTeHHEBOACTBA» 7- kiacc (34 yaca)
1. BBegenne B pacrenneBoaAcTBO (1 yac)
YTo-Takoe pacTeHUEBOJCTBO: OCHOBHBIE (DAKTOPHI BhIpALIIMBAHUSI PACTECHUN.
Hctopus pa3BuTus arpoXxuMudeckux 3HaHui (padotsr M.B. Jlomonocoga, HO.
JIubuxa, byccenro, B.B. JlokyuaeBa, K.A. Tumupszena, [1.A. Kocteruena, JI.H.
[IpsitHuIIHUKOBA U Op.).
[IpakTuyeckas padora «bouka JInGuxay.
2. ArpoTexHr4YeCcKuil IKcnepuMeHT (3 yaca)
[IpaBuiia MOCTAHOBKU arpo3KCIepUMEHTOB. [locTaHOBKA 3KCIIEPUMEHTOB C
pacTeHusIMUA. BBIOOp TEMBI, COCTaBIEHUE TUIIOTE3BI, LIEJIH U 33/1a4 IKCIIEPUMEHTA
I10 BBIPAILMBAHUIO PACTEHUN B KOHTPOJIUpyemou cpene. KoHTpoau, noBTOpHOCTH,
IpoBeAeHNE dKcniepuMenTa. [itanupoBanue sxkcnepumenTta. OLeHKa pe3yabTaToB
skcriepuMenTa. MccnenoBarensckas pabora « @akTopsl, BAUSIOIUE HA
popacTaHue ceMsiH (POCT IPOPOCTKOB)». OCBOEHUE TEXHOJIOTUN
KPYIJIOTOJIMYHOTO BRIPAIIUBAHUS CAJIATOB U MUKPO3€JICHU B KOHTPOJIUPYEMBIX
MCKYCCTBEHHBIX yclioBUsX. COOp YCTAaHOBKH JjIsl BEIpAIIMBAHUS pACTECHUH B
KOHTPOJUPYEMBIX YCIIOBHSIX.
3. Posib XMMHYECKHUX 3JIEeMEHTOB B MUTaHUU pacTeHuii (10 yacoB)
Bogna. PactBop. BeiTsikKa. AHMOHBI, KATUOHBI, SJIEKTPOIIPOBOAHOCTH U pH
pactBopa. Ponp XMMHUYECKUX 3JIEMEHTOB B MUTAHUU pacTeHul. [lonyueHue
MATATEJIbHBIX BEIIECTB PACTEHUSMH.
[Ipaktrueckast pabora «CxeMbl MUTATENIbHBIX pacTBOpOB. Pacuer 103 ynobpenuit
JIJISl TATATEIIbHBIX PACTBOPOBY.
VY no0OpeHusi: opranndyeckre, MUHEpalbHble, MUKPOOHOJIOTnYecKre. TUIbl
NUTaHus pacTeHuil. Bo3aynHoe u MuHepanbHOE (KOPHEBOE) MUTAHUE PACTEHU.
TpaHCnOpT NUTATEIBHBIX BEIIECTB PACTCHUI: BOCXOSIIUNA U HUCXOASIIUN TOK.
Baxkneiiume kanuiineie, oc@opHbie U a30THBIE YIOOPEHHUS, UX CBOMCTBA.
[IpocThie U CIIOXKHBIE YI0OpPEHUSI.
[IpakTueckas padota «lIpaBuna cMemmBaHus yao00peHuii»
[Ipaktrueckas pabora «Ilutanue pacTeHH: TEXHOIOTUSI TPUTOTOBJICHUS
MUATATEJIbHBIX PACTBOPOB JJISI pPa3HBIX KYJIBTYP).
PocT 1 pa3BuTHE pacTeHMIl: dTaNbl OHTOTeHe3a, (haKTOPHI, BIUSIOIINE HA POCT
pacTeHui: CBET, TYCTOTa MOCAJ0K, MUTaHUEe, CyOCTpar.
Oco0eHHOCTH TUTAHUSI PACTEHHM a30TOM. A30T U €ro 3HaUCHUE B KU3HH
pactenuii. Dopmbl a3oTa 1 ux npeBparieHue B nouse. Mcrounuku pochopa mms
pactenus. 3HadueHue dhochopcoaepKalmux COeTUHEHUM B KJieTke. PoJib
MaKpOAIPTUYECKUX coelMHeHu pochopa B sHEpreTHIecKOM OOMEHE.
Brnustnue kanus Ha pu3uYecKre CBONCTBA MPOTOIIa3Mbl, Ha (PEPMEHTHI
YTJIEBOJIOPOHOTO OOMEHa, CUHTE3 OeNIKOB U Ap. Poib kanus B mojaep:xaHuu
MOHHOTO OajiaHca B TKaHSX, B MIPOLIECCAX CAMOPETYJIALIMH.
PerynsaropHas u cTpyKTypooOpa3oBaTesibHas poJib KaJbLIMsl. Y4acTue B
00pa3oBaHUHU KJIETOYHON CTEHKH, TOJIJIEPKAHUU CTPYKTYPhl MEMOpaH U
PETYIAIUS UX MPOHUIIAEMOCTH. 3HaUYE€HNE MarHusi B METa00JIM3Me PACTEHUH.



Maruuii B coctaBe xJ10poduiia, CX0ICTBO XJIOpOoPHILIa U TeMOTrTIOONHA Kak
CBUJIETEJIbCTBO €MHCTBA OPraHn4eckoro Mupa. Cepa u ero OCHOBHbBIE
COEIMHEHUS, UX POJIb B CTPYKTYPHOM OpPraHU3aliy KJIETKH, y4acTUE B
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX peakuuax. MukpoaneMeHTsl. [IpeacraBienns
O POJIM MUKPOAJIEMEHTOB B MeTabonu3Me pacteHuil. OCOOEHHOCTH MOCTYTUICHHUS
MHUKPO3JIEMEHTOB B pacTeHus. CHHEPIU3M U AaHTAarOHU3M 3JIEMEHTOB IMUTaHUS
pacteHuil. PactutenbHasi AMarHOCTUKA U METO/Ibl UACHTU(UKALIUH
HEJO0CTaTKa/U30bITKA SJIEMEHTOB TUTAHMUS.

HccnenoBarenbekas padota «OLieHKa COCTOSIHASL KOMHATHBIX PACTEHUN, PACTEHUM
Ha MIKOJBbHON TEPPUTOPUH, YCTAHOBKA MPUUYMH MATOJIOTUYECKUX COCTOSHUM (TpU
HaJIUYUn )».

HccnenoBarenbckas padota «OLieHKa BIUSHUS Pa3IMYHbIX 3JIEMEHTOB Ha
COCTOSIHUE PACTEHUM (COCTABIICHUE PA3TUYHBIX MTOJKOPMOK)».

4. Peryasitopbl pocta pactenunii. 3ammra pacteHuii (2 yaca)

[Tonsitue o perymnsTopax pocta pactreHuil. CTUMYJISTOPHI pOCTa — PUTOTOPMOHBI
(aykcuHbl, THOOEPEIUTUHBI, IUTOKUHUHBI). IHTHOUTOPBI pOCTa paCTEHMIA:

1. mpupoHbie (a0CIU30Bast KUCI0Ta U HEKOTOpbIe ()eHOJIbHBIC BEIECTBA
(MKymapoBasi, KOpU4yHasi, CAJIMIIMIIOBasE K-Thl),

2. cunreTnyeckue (MOppaKkTUHBI, peTapAaHThl, 16(OIUAHTHI, IECUKAHTHI,
repOuIubpl). @UTOMOHUTOPUHT U OLIEHKA COCTOSIHUS PACTCHUH.

CoBpeMeHHbIE CIOCOObI MOHUTOPHUHTA.

Uccnenoarenbckas padota « HcekTapuu: mpaBuiia U yCIOBUS Pa3BEICHUS
MOJIE3HBIX HACEKOMBIX).

5. BoaHasi, necuaHasi U NOYBEHHAS KYJbTYPbl, UX IPUMEHEHUE B
BbIpaIIMBAHUM pacTeHuil. ®u3nonorus pacrenmii (4 yaca)

BonHasi, mecuanasi ¥ moYBEHHAs KyJIbTYpbl, UX IPUMEHEHHUE B BhIpAIlIUBAHUU
pactenuii. [IpoBenenne Bobl B KOpHE U CTEOJIC PACTCHHIA.

[Tpaktrueckas pabora «KopHeBOe aBlIeHUEY.

BoHbIi pexuM pacTeHHit: CTpOSHUE YCThUIL: (PaKTOPbI, BIUSIONIME HA UX
PACKpBITHE U 3aKpbITHE. 3HAUEHUE MEXaHU3Ma PETYJIALIMN UCTIAPEHUsI BIaru
pacTeHUEM.

®doTOCUHTE3 — YHUKAIBHBIN MTpoliecc pacTeHui. TemHoBast 1 cBeToBas (asbl
dboTocunTesa. 3HaueHue GOTOCUHTE3A JIJISl FKUBBIX OPTaHU3MOB.

@DaKTOpbI POCTA pACTEHU: BO3AYX U aspanus. [lo3eMHOE NbIXaHUE PACTCHUI:
COCTaB MOYBEHHOT'O BO3/1yXa, ra3000MeH. ['a3000MeH 1pu 0ecrioYBEHHOM
BBIpAI[MBAHUH.

[Ipaktrueckas pabota «JlpIxaHue pacTeHUun».

6. KyabTypHble pactenusi. CoBpeMeHHbIe acnieKThbl cejieknuu (10 yacos)
Kak venoBek cran ucnosib3oBaTh pacteHus? CBa3b pa3BUTHS LIUBUIM3ALUN
YEJIOBEKA U OJIOMAIIHUBAaHUA pacTeHuid. Jlomectukanus. Jluckyccus
«JloMecTuKalus, BCe JIU PaCTEHUS U )KUBOTHBIEC, KOTOPBIE )KUBYT PSIZIOM C
YEeJI0BEKOM MM OJIOMAIIHUBAIOTCSA? MOXKHO JIU CUATATh TapaKaHa OJOMAlTHEHHBIM
KUBOTHBIM?» HaciencTBEHHOCTh U U3MEHUYHUBOCTh — OCHOBHBIE CBOMCTBA KUBBIX
opranu3moB. I3MeHunBOCTh. BUbl N3MEHUYNBOCTD.



[Tpaktrueckas pabora «MoaudukannnoHHAs U3MEHIUBOCTD (JTUCTHSI, UTOJKHU C
OJIHOTO JIEPEBa)».

['eH — MaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH U U3MEHUYUBOCTH.
HyxiienHoBbie KucnoThL. JIokanu3anus reHeTHYeCKOTO MaTeprualia B KIETKE.
Henenue knetok. Permukarusa [JHK. OcHoBHas qorMa MoJieKyJIapHON OHOJIOTHH.
Tpanckpuniusa. Tpancisiuus. Myrauumu.

O} dext OyTHIIOYHOTO TOPIIBIIIKA U TeHETUUECKoe pa3zHooOpasue. Uto Takoe
reHOaHk? 3aueM COXpaHATh NT€HETUYECKHUE pecypchl pacTeHnii? OCHOBHBIE
CIIOCOOBI COXPAaHEHUS TEHETUIECKUX PECYPCOB pacTeHUH (eX situ | in situ).
3nauenue padbot H.M. BaBunosa. 3akoH romonorndeckux psijaoB. LleHTpsr
IIPOUCXOKIEHU KynbTypHbIX pactenur H.M. Basuiosa u I1.M. JKykoBckoro.
[Ipaktrueckas pabdora o rpynnam «OTKy1a Ha HalluX CTOJax

(b PYKTBI/OBOLITH/3TaKN.

OcHoBHbIE MeTObI cenekimu. ['ubpuauzanus. opmsl oT60pa. OCHOBHBIE
HaIIPaBJICHUS CEJIEKIHNU: YIYUIICHUE YPOKAUHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U a0MOTHYECKUM (aKTOpaMm.

EcTb 1 x)u3Hb B ipobupke? BUoTeXHOMOTHS KYJIbTYPHBIX PACTEHUH.

Kak uenoBek moxxet MmoauduiupoBarh pactenus? ['eHeTnaeckoe
penaktupoBanue. COBpeMEHHBIE TOAXObI U TOCTHKEHUSI TEHETUYECKOTO
pEIaKTUPOBaHUS PACTCHUIA.

7. PacTuTesibHasi IpoayKuus. (4 yaca)

HanzemHuble u moa3zeMHbie opranbl pacteHuil. [loder v Bupon3MeHeHHbIN mooder
pactenuil. CriocoObl pa3MHOXKEHUST PACTCHUM.

[Tonsarue o kauecTBe MPOAYKTOB NUTaHus. [IpoOaeMbl KOHKYpPEHITUU
OTEUYECTBEHHBIX MPOYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTUCTHKA TOCTABKU U
CpEICTBa COXPAHEHUS MTPOAYKTOB ITUTAHUSI.

[Ipaktuueckas padora «I[Ipenensno gomyctumbie koHneHTpauuu (I1K) u metombr
KOHTPOJIsI 0€30MaCHOCTH PACTUTEIBHBIX IPOTYKTOB MTUTAHUS.

Mukpo3eneHb: MoJae3HOCTh U TEXHOJIOTHS.

HccnenoBarenbckas padbota «OleHKa KauyecTBa BHIPAIIICHHON MUKPO3EIICHNY
(6o cBosI, TMOO W3 Mara3uHa).

XuMUYeCcKuil aHaau3 NpoAyKiuu. OCHOBBI CIEKTPO(HOTOMETPHH.
[ToTenmmmometpus. Xpomarorpadusi.

[TpakTuueckas padota «MeToabl OIEHKH KaueCcTBa PACTUTEILHON MTPOIYKIIUU:
XpaHEHUE U COXPAHHOCTh MUTATEIIbHBIX BEILIECTBY.

Uccnenoarenbckas padota «Onpenenenne ButamuHa C B T10/1aX HAa pa3HOM
cpoke (crocobe) XpaHEHUs.



INIJIAHUPYEMBIE PE3YJIBTATHBI
3aHATUS B paMKax IPOrpaMMbl HaIlpaBJIEHbl HA 00eCTIeUeHHE TOCTHXKEHHUS
IIKOJIbHUKAMH CIIEAYIOIINX JUYHOCTHBIX, METAIPEIMETHBIX U IPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJILTATOB.
JIn4HOCTHBIE Pe3yJIbTATHI:
B cdepe rpakaaHckoro BOCIUTAaHUS: TOTOBHOCTh K KOHCTPYKTHUBHOM
COBMECTHOM JIEATENBHOCTH MPH BBIMIOJIHEHUHN UCCIEA0BAHUN U MTPOEKTOB,
CTPEMJIEHUE K B3AMMONIOHUMAHHIO U B3aUMOIIOMOIIH.
B chepe marpruoTndeckoro BOCIIUTAHUS: OTHOIIEHUE K OMOIOTHH KaK K BaXXHOU
COCTaBJIIIOLIEN KyJIbTYpPbI, TOPAOCTH 3a BKJIAJl POCCUMCKUX M COBETCKUX YUYEHBIX B
pa3BUTHE MUPOBOI OMOJOTUYECKON HAYKH.
B chepe nyxoBHO-HPaBCTBEHHOTO BOCIIUTAHUS: TOTOBHOCTH OIICHUBATh
MOBEJAECHUE U TIOCTYNKH C MTO3ULUHA HPABCTBEHHBIX HOPM M HOPM IKOJIOTMYECKOMN
KYJIBTYPBI; IOHUMAaHUE 3HAYMMOCTH HPABCTBEHHOI'O ACIIEKTA AEATEIbHOCTH
YyeJioBeKa B MEAUIIMHE U OUOJIOTHH.
B cdepe acreTnueckoro BOCIUTaHUs: TOHUMaHKUE POJIU OUOJIOTUHU B
(bopMHUPOBAHUU ICTETUUECKOMN KYJIbTYpPhl TUUHOCTH.
B cdepe pusnyeckoro Bocnutanusi, GopMUpOBaAHUS KYIbTYPhI 3J0POBbS U
HIMOLIMOHAIBHOTO OJIarONoJy4yusi: OTBETCTBEHHOE OTHOILLIEHUE K CBOEMY 370POBbIO
Y YCTAHOBKA Ha 3710pOBbIN 00pa3 KU3HU (30pOBOE MUTAHHUE, COOII0OICHHIE
TUTUEHUYECKUX MPABUI U HOPM, COaTaHCUPOBAHHBINA PEKUM 3aHATUM U OTJbIXA,
peryisipHas pu3nuecKasi akTUBHOCTD); OCO3HAHUE TOCIEACTBUN U HEMTPUSATUE
BpEIHBIX MPUBBIUEK (YIOTPEOIECHUE aTKOT0JIs, HAPKOTUKOB, KYpPEHHE) U UHBIX
dbopm Bpena 11 PU3NYECKOTO U ICUXUUECKOT0 3JJ0POBbS; COOIIOACHUE MPAaBHIT
0€30MacHOCTH, B TOM YHCJI€ HABBIKH 0€3011aCHOTO MOBEAEHUS B IPUPOAHOU CPEAE;
c(hOopMHUPOBAHHOCTh HaBbIKA pedieKCHUU, yIIPaBIEHUE COOCTBEHHBIM
OMOLMOHAJIBHBIM COCTOSTHUEM.
B cdepe TpymoBoro BocnuTaHus: akTUBHOE Y4aCTHE B PEIICHUU TTPAKTUYECKUX
3a/1a4 (B paMKaxX CeMbH, IITKOJIbI, TOPOJIa, Kpasi) OMOJIOTUYECKON U IKOJIOTHIECKOM
HAIPaBJICHHOCTU, MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOdeCCHii, CBSI3aHHBIX C
OMOJIOTHEN.
B cdepe sxkomornyeckoro BOCIUTaHUs: OPUCHTAIMS HA IPUMEHEHUE
OMOJOTUYECKUX 3HAHUM TP PEIICHUH 3a/1a4 B 00JIaCTH OKPYKAIOIIEH CPeIbl;
OCO3HAHHE 3KOJIOTMYECKHUX MPOOJIEM U MyTEW UX PEIEHUs; TOTOBHOCTh K YYaCTHIO
B MIPAKTUYECKOU IEATEIIBHOCTH YKOJIOTUYECKON HAIIPABJIEHHOCTH.
B cdepe nmoHuMaHus HEHHOCTH HAYYHOTO TO3HAHUS: OPUEHTALIMS Ha
COBPEMEHHYIO CUCTEMY HAay4HbIX MPEICTaBICHUN 00 OCHOBHBIX OMOJOTUYECKHUX
3aKOHOMEPHOCTSX, B3aMMOCBS351X YEJIOBEKa C IIPUPOJHOM U COLIMATILHON CPELION;
MOHUMAaHUE POJIU OUOJOrMYeCKO HAyKH B (POPMHUPOBAHUN HAYUYHOTO
MUPOBO33PEHUS; Pa3BUTHE HAYUHOH JIF0O03HATEIBHOCTH, HHTEPECa K
OMOJOTUYECKON HAayKe, HABBIKOB UCCIIEI0BATEIHCKON JESTEIHHOCTH.
B cdepe aganTanuu Kk M3MEHSIOMUMCS YCIOBHSIM COIMAIBHON U PUPOTHOMN
Cpepl: alcKBaTHAs OLIEHKA U3MEHSIOIIMNXCS YCIOBUN; TPUHITHE PEILICHUS
(MHAMBUIyaIbHOE, B TPYIINE) B U3MEHSIOIIMNXCS YCIOBUSX HA OCHOBAHUM aHAIU3a
Oounonornyeckoi nHGOPMAINK; TUTAHUPOBAHUE ACHCTBUI B HOBOM CUTYaIluu



Ha OCHOBAHWH 3HAHUN OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHblie pe3yJibTaThl:

B cdepe oBnasenus yHuBepcaaibHBIMU YY€OHBIMU ITO3HABATEILHBIMU JIEHCTBUSIMHU:
ba3oBbie Iorn4ecKue NEUCTBHUS:

* BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU OMOJIOTUYECKUX
0OBEKTOB (SIBIICHHI);

* YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(DUKAITUN OMOTOTUYECKUX
00BEKTOB (SIBIICHUM, TIPOIIECCOB), OCHOBAHUS JIJIs1 000OIIIEHUS U CPaBHEHUS,
KPUTEPUH MPOBOJIMMOTO aHAIN3a;

* ¢ YIETOM TIPEIIOKCHHOM OMOJIOTMYECKON 3a/1a4 BBISBIIATh 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B pacCMATPUBAEMBIX (haKTax W HAOIONCHUSIX; IPEJIaraTh
KPUTEPHUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH U IPOTHUBOPEYUHIA,

* BBISIBJISITH IePUITUTHI HH(DOPMAITNH, TAHHBIX, HEOOXOAUMBIX JJISI PEIICHUS
MOCTAaBJICHHOM 3a/1a4u;

* BBISBJISITH IPUYUHHO-CIICJICTBEHHBIE CBS3H MPU U3YUECHUU OMOJIOTUUYECKUX
SIBJICHUI U TIPOIIECCOB; JIETIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUSHHH 110 aHAJIOTUH, POPMYIUPOBATH
TUIIOTE3bI O B3AMMOCBS3SX;

* CAMOCTOSITEILHO BHIOUPATH CIIOCO0 peIIeHUs] yueOHOM OMOJIOrMYeCcKOoM 3a1auu
(cpaBHMBATH HECKOJIBKO BapUAHTOB pELICHUS, BEIOMpPATh HAanOoJIee MOAXOISIIHMA
C YU4E€TOM CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble nuccnenoBarenbCckue JeHCTBUS:

* HCIO0JIb30BATh BOMPOCHI KaK UCCIIE0BATEIbCKUI HHCTPYMEHT MMO3HAHUS,

* GopMyIUpPOBATh BOMPOCHI, PUKCUPYIOIINE PA3PhIB MEKIY pPEAIbHBIM U
YKEJATEIbHBIM COCTOSTHUEM CUTYaIluu, 00bEKTa, U CAMOCTOSITEIILHO
YCTaHABJIMBATh UCKOMOE U IAHHOE;

* opMHUPOBATH TUNOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXKJICHHH,
apryMEHTUPOBaTh CBOIO MO3UIIUIO, MHEHHUE;

* POBOJIUTH 110 CAMOCTOATEILHO COCTABIICHHOMY IIaHY HaOJI0IeHHE,
HECJIOKHBIN OMOJIOTHYECKUN IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAaHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH OMOJIOrMYecKOro 00bheKTa (Ipolecca) u3ydeHus,

* IPUYMHHO-CIIEJICTBEHHBIX CBSI3€H U 3aBUCUMOCTEH OMOJIOTHYECKUX O0OHEKTOB
MEXTy COOOi;

* OLICHUBATh HA MPUMEHUMOCTb U IOCTOBEPHOCTH HH(POPMAIIHIO, TTOTYUYEHHYIO B
X0J1€ HaOJIFOACHUS U SKCIIEPUMEHTA;

* CaMOCTOSITEIFHO (POPMYIUPOBATH 0OOOIIIEHHS U BBIBOIBI 110 PE3yJIbTaTaM
MPOBEAEHHOT0 HAOIOICHUS, SKCIIEPUMEHTA, BJIaJIETh UHCTPYMEHTaAMHU OIIEHKH
JIOCTOBEPHOCTH TIOJTyYEHHBIX BBIBOJOB U 0000IIICHUI;

* MPOTHO3UPOBATH BO3MOYKHOE JaibHENIIee pa3BUTHE OMOJOTHYECKUX MPOIIECCOB
Y UX MOCJIEACTBUS B aHAJOTUYHBIX WJIM CXOJIHBIX CUTYAIUsX, a TAK)KE BBIJIBUTATh
MIPEANOJI0KEHNS 00 UX Pa3BUTUU B HOBBIX YCJIIOBHSIX U KOHTEKCTAaX.

PaGoTa ¢ undopmarnueii:

* IPUMEHSTH PA3INYHBIE METOIbI, THCTPYMEHTHI U 3alIPOCHI TIPH TMIOMCKE U OTOOPE
Ononornyeckor nHGOPMAINK WX JAaHHBIX U3 UCTOYHUKOB C YYETOM
MPEIIOKEHHON yueOHOM OMOIOTHYEeCKOM 3a1a4H;



* BRIOMPATh, AHATM3UPOBATH, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
OMOJOTMYECKYIO0 MH(POPMALIMIO PA3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

* HAXOJIUTh CXOJ/IHbIC aPTYMEHTHI (ITOATBEPKIAI0IINE WU OMPOBEPTaIOIINE OJHY U
Ty K€ UJICI0, BEPCHUIO) B PA3IMYHBIX UH(OPMAIIMOHHBIX HCTOYHUKAX;

* CAMOCTOSITEILHO BHIOUPATH ONTUMAIBLHYIO (hOPMY MIPEACTABICHUS HHPOPMALIUH
U WUTIOCTPUPOBATH PelllaeMble 3a]]a4H HECIIO)KHBIMUA CXEMaMHU, AUarpaMMamMu,
WHOM TpauKOM U MX KOMOMHAIIUSMU;

* OIIEHUBATh HAJIEIKHOCTH OMOJIOTHIECKON HHPOPMAIIHH 110 KPUTEPHSIM,
MIPEIIOKCHHBIM YUIHUTEIIEM WU COPMYITHPOBAHHBIM CaMOCTOSTEIBHO;

* 3aIIOMUHATh ¥ CHCTEMATH3UPOBATh OMOIOTHIECKYIO HH(DOPMAITHIO.

B cdepe oBnagenns yHuBepcaaTbHBIMU yU€OHBIMI KOMMYHHUKATHBHBIMU
NEUCTBUSIMHA

OO1enue:

* BOCIIPUHUMATD U (DOPMYIUPOBATH CYKICHUS, BEIPAXKaTh YMOIIMH B TPOIECCE
BBITIOJIHEHUS MMPAKTUYECKHUX U J1a00paTOpHBIX padoT;

* BeIpaxkaTh ceOsl (CBOIO TOUKY 3PEHUS) B YCTHBIX U MUChbMEHHBIX TEKCTAX;

* pacro3HaBaTh HeBepOaJbHbIE CPEJCTBA OOIIEHNUS, TOHUMATh 3HAUCHUE
COIIMAJIBHBIX 3HAKOB, 3HATh U PACIIO3HABATDH MPEANOCHUIKNA KOHMIUKTHBIX
CUTYallUi U CMSIT4aTh KOH(MIUKTHI, BECTU TIEPETOBOPHI;

* IOHUMATh HAMEPEHUS JPYTUX, POSIBIISATH YBAXKUTEIHHOE OTHOIIICHUE K
co0eceTHUKY U B KOPPEKTHOU GopMme (hopMyIupoBaTh CBOH BO3PAKEHNUS;

* B XO/JI¢ Majora /Wi JUCKYCCUU 3a1aBaTh BOMPOCHI 0 CYIIECTBY 00CYKIaeMoil
OMOJIOTMYECKOM TEMBI U BBICKA3bIBATh UJCH, HAIICJICHHBIC HA PEIICHUE
OMOJIOTMYECKOM 3a/1aui U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;

* COIMOCTABJISITH CBOU CYXKACHUSA C CYXKICHUAMU APYTUX YYACTHUKOB JIMAJIOTA,
OOHapyXUBaTh PA3IUYMs U CXOJICTBO MO3UIIUIA;

* MMyOJIMYHO TPEICTABISATH PE3YJILTATHI BBITIOJIHEHHOTO OMOJIOTUYECKOTO OMBITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

* CaMOCTOSITEILHO BHIOMPATHh (POPMAT BHICTYIIJICHUS C YyUETOM 3314 MPE3CHTALIH
U 0COOEHHOCTEH ayJUTOPUHU U B COOTBETCTBUH C HUM COCTaBIISITh YCTHBIC U
MMCbMEHHBIE TEKCThI C UCTIOJIB30BAHUEM WILTIOCTPATUBHBIX MaTEPUATIOB.
CoBmecTHas IeSITEIBHOCTD (COTPYAHUYECTBO):

* IOHUMAThb U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBUIAYATBLHOMN
pabOTHI MPHU PEIICHUU KOHKPETHON OMOJIOTMYECKOM Mpo0JieMbl, 000CHOBBIBATh
HEO0OXOMMOCTh TPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBUS MPU PEIICHUN
MOCTaBJICHHOM y4eOHOI 3a/1auu;

* IPUHUMATH 11€JIb COBMECTHOM AEATETbHOCTU, KOJJIEKTUBHO CTPOUTH JICHUCTBUS IO
e JOCTIKEHUIO: PaCTIPENIeNATh POJIH, IOTOBAPUBATHCS, 00CYKAATh MPOIIECC U
pe3yJIbTaT COBMECTHOM paboThI;

* yMeTh 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH, TIPOSIBISTH TOTOBHOCTh
PYKOBOJIUTD, BBITIOJIHATH MMOPYUYEHUS, TOTUUHATHCS;

* IJTAHUPOBATh OPTAHU3AIIMIO COBMECTHON PabOThI, OIIPENEIISATh CBOIO POJIb (C
y4€TOM NPEANOUYTEHUN U BO3MOKHOCTEN BCEX YYACTHUKOB B3aUMO/ICHCTBUS),
pacipenensaTh 3a/1auu MEXIy YWICHaAMH KOMaH/Ibl, Y4aCTBOBATh B IPYIIIOBBIX
dbopmax paboTsl (006Cy)aeHUS, 0OOMEH MHEHUSIMH, MO3TOBBIE IIITYPMbI U UHBIE);



* BBITIOJIHATH CBOIO YaCTh pabOThI, JOCTUTATh KAUECTBEHHOTO pe3ysbTara Mo
CBOEMY HAIPAaBJICHUIO U KOOPJAMHUPOBATH CBOU ACHCTBUS C APYTUMH YJICHAMU
KOMaH/Ibl;

* OIIEHMBATh KAYECTBO CBOETO BKJIaJa B OOIIUI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO C(OPMYITHMPOBAHHBIM YUaCTHUKAMHU B3aUMOJICUCTBHUS;
CpaBHUBATb PE3YJIbTATHI C UCXOHOM 3a/1aueii U BKJIAJl KaXKJIOTO YJieHAa KOMaH/IbI B
JOCTHXKEHUE PE3YNIbTATOB, Pa3feisaTh chepy OTBETCTBEHHOCTHU U MPOSBIISATH
TOTOBHOCTB K MPEAOCTABICHUIO OTYETA MEpE]] TPYNIION;

* OBJIAJIETh CUCTEMOM YHUBEPCAJIBbHBIX KOMMYHHUKAaTUBHBIX JEHCTBUI, KOTOPAsI
obecrnieunBaeT c(HOPMUPOBAHHOCTH COIIUATBHBIX HABBIKOB M SMOIIMOHAIBHOTO
UHTEIJICKTA MIKOJIbHUKOB.

B cdepe oBnasenus yHuBepcaabHbIMU yU€OHBIMU PETYISATUBHBIME JCHCTBUSIMU:
Camoopranuzanus:

* BBISIBJISITH IPOOJIEMBI [Tl PEILICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX,
UCIOJIB3Ysl OMOJIOTMYECKUE 3HAHUS;

* OPUEHTUPOBATHCS B PA3NUYHBIX MOAXO0AAX NPUHATHUS PEIICHUM
(MHIUMBUYaJIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUHN rpyIIon);
* CAMOCTOSITEIBHO COCTABJIATh AJITOPUTM PEIICHU 3a/1a4M (MM €ro 4acTh),
BBIOMPATH CIIOCOO pelIeHHs Y4eOHOM OMOIOTMUECKOM 3a/1auu ¢ y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTUPOBATH
IIpeUIaraéMble BapUaHThI PELICHU;

* COCTaBJIATH IJIaH ACUCTBU (IJIaH pean3alii HaMEYEHHOTO ajJrOpuTMa
peleHus ), KOPPEKTUPOBATh MPEJIOKEHHBIN alTOPUTM C yUETOM MOTYUICHUS
HOBBIX OMOJIOTHYECKHUX 3HAHHUI 00 N3yd4aeMOM OMOJIOTHYECKOM OOBEKTE;

* IeJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3 PEIICHUE.

CamoxoHTpoJib (pedaekcus):

* BJIQJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBALIMU U pedIIeKCuu;

* 1aBaTh a/ICKBAaTHYIO OLICHKY CUTYyallUM U IpeJiaraTh miaH e€ U3MEHEeHMS;

* YUUTBHIBaTh KOHTEKCT U MPEJBUIAECTh TPYIHOCTHU, KOTOPbIE MOTYT BOZHUKHYTh IIPU
perieHny y4eOHOW OMOIOTUYECKON 3a/1auu, aIallTUPOBATh PEIICHUE K
MEHSIOLUMCS 00CTOSATENbCTBAM;

* 00BACHATH NPUUUHBI JOCTUKEHUSI (HEAOCTH)KEHHUS) PE3YIIbTATOB JESATEIbHOCTH,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY, YMETh HAXOUTh TO3UTUBHOE B
MIPOU30LIEAIIEN CUTYAIUH;

* BHOCUTH KOPPEKTHUBBI B JIATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIUXCS CUTYallUi, yCTAHOBJICHHBIX OIMOOK, BOSHUKIIUX TPYIHOCTEIH;

* OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM.

DOMOIMOHATTLHBIA UHTEIIJICKT:

* pa3nnyaTh, Ha3bIBATh U YIPABJISTH COOCTBEHHBIMHU IMOITUSIMHU U SMOIUSIMHU
ApYruX;

* BBISIBJISITh M AaHAJTM3UPOBATH TPUYHHBI SYMOIIHI;

* CTaBUTh ceOsl HA MECTO JAPYTroro 4eJoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHHUS
ApYroro,

* PETyJIUPOBATh CIIOCOO BBIPAXKEHUS IMOLIUH.

* [Ipunsarue cebs 1 APYTUX;



* OCO3HAHHO OTHOCHUTBHCA K JIPYTOMY UE€JIOBEKY, €r0 MHEHHIO;
* IPU3HABATh CBOE MIPaBO Ha OLIMOKY U TAKOE K€ IPABO APYToOro;

* OTKPBITOCTb Cc€0€ U APYTUM;

* 0CO3HaBaTh HEBO3MOXHOCTh KOHTPOJIUPOBATh BCE BOKPYT;

* OBJIQJIETh CUCTEMOM YHUBEPCAIBHBIX YUEOHBIX PEryISITUBHBIX 1€HCTBUH,
KOTOpas obecrieunBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH
(BHYTpEHHSISI O3ULIUS JTMYHOCTH), U JKU3HEHHBIX HABBIKOB JIMYHOCTH (yIpaBICHUS
co00M, CaMOIMCUUIIIIMHBL, YCTOWYUBOTO MTOBEACHU).

IIpenMeTHbIe pe3yJbTaThl 0CBOEHHS POrPaMMBbI

B mo3naBaTenpHOM (MHTEIUICKTYaIbHOM) cdepe:

— IpUOOpETEHNE OMBITA UCTIOIB30BAHUS METOIOB OMOIOTUYECKON HAYKH C LIETBIO
U3y4eHUs OMOJOTHYECKIX O0BEKTOB, SIBJICHUN U MPOIIECCOB: HAOIIOICHHE,
OIKCaHUE, MPOBEICHNE HECIOKHBIX OMOJIOTHUYECKHUX OIBITOB U AKCIIEPUMEHTOB, B
TOM YHCJIE C UCOIb30BAHUEM AHAJIOTOBBIX U LHU(POBBIX OMOIOTUYECKUX
npuOOpOB, U HHCTPYMEHTOB;

— (hopMHpOBaHME YMEHHUM peliaTh yueOHbIe 3aJa4l OMOJIOTUYECKOTO COAECPIKAHMUS,
BBISIBJISITH IPUYMHHO-CIICCTBEHHbBIE CBS3U, IPOBOJAUTH KAUECTBEHHBIE U
KOJIMYECTBEHHBIE PACUETHI, I€TaTh BHIBOABI HA OCHOBAHHUHU IOJTy4YE€HHBIX
Pe3yJIbTaTOB;

— (hopMHpOBaHHE YMEHUS INITAHUPOBATH YUEOHOE MCCIIEA0BAHNE WIIH TPOEKTHYIO
paboTy ¢ y4eTOM MOCTaBIECHHON 1enH: (POPMyIHPOBATH MPOOIEMY, TUIIOTE3Y U
CTaBHUTH

3aJ]a4M UCCIIeI0OBAaHMs, BRIOMPATh aJeKBATHO MOCTABICHHOM 1I€TM METO/IBI, 1e1aTh
BBIBO/JIBI 110 PE3yJIbTaTaM MCCIIEIOBAHUS MM IPOEKTHOM MEATEIbHOCTH.



TEMATUYECKOE IIVNTAHUPOBAHUE
acTeHHeBOACTBA» 7 kiacc (34 yaca)

«OCHOBBI

Tembl OcHoBHoe conep:kanue | JlesiTeJIbHOCTH
IIKOJbHUKOB

Tema 1. BBenenue B Yro-Takoe [TpakTuyeckas padora
pacTeHneBoACTBO PacTEHUEBOACTBO: «bouka JInbOuxay.
(14) OCHOBHBIE (DaKTOPHI

BBIPAIMBAHNS PACTCHUMN.

Hcrtopus pa3sutus

arpOXUMHUYECKUX

3HAHHM.
Tema 2. [IpaBuiia moctaHOBKHU UccnenoBarenbckas
ArpoTexHu4ecKui arpoO3KCIEPUMEHTOB. pabota «DakTopsl,
IKCIepUuMeHT (3 1) [TocTtanoBKa BJIMSIIOIIINE HA

JKCIIEPUMEHTOB C
pacteHusiMu. Bo16op
TEMBI, COCTaBJICHNE
TUIOTE3bI, LETU U

3a/1a4 SKCIIEPUMEHTA I10
BBIPAIMBAHUIO PACTCHUN
B KOHTPOJIUPYEMOMU
cpene. Kontpoinn,
MMOBTOPHOCTH,
IIPOBECHUE
JKCIIEpPUMEHTA.
[LimanupoBanue
JKCIIEPUMEHTA.

OueHka pe3yabTaToB
JKCIIEPUMEHTA.
OcBoeHME TEXHOJIOTUHU
KpPYTJIOTOAUYHOTO
BBIpAIMBaHUS

cajaToOB U MUKPO3EIEHU
B KOHTPOJIUPYEMBIX

MpopacTaHue CeMsH
(poct
MIPOPOCTKOB).

VCKYCCTBEHHBIX
YCIIOBHSIX.
Tema 3. Poab Bopa. Pactsop. [IpakTrueckas pabora
XHUMHUYECKHUX BriTskka. «CxeMbl TUTaTEIbHBIX

3JIEMEHTOB B
NUTAHUM PACTEHUH
(10 u)

AHHOHEBI, KATUOHBDI,
3JIEKTPOIPOBOAHOCTD U
pH

pactBopa. Posb
XUMHUYECKUX
3JIEMEHTOB B IUTAHUU
pAaCTECHUM.

pactBOpoB. Pacuer no3
yaoOpeHuit s
MUATATETBHBIX
pPacTBOPOBY.
[IpakTruueckas paborta
«IIpaBuiia cMemBaHus
ya00peHuin»




[Tomyuenue
MUTATEIbHBIX

BEILIECTB PACTEHUSMH.
VY nobpenus:
OpraHHY€eCKue,
MUHEPAJIbHBIE,
MUKpPOOHOJIIOTHYECKHE.
Twunel nuTaHUS
pactenuii. Bo3nyminoe
Y MUHEPAJIbHOE
(kopHEBOE)

IIATAHUE PACTCHUM.
Tpancriopt
MUTATEJIbHBIX BEILIECTB
pACTEHUN: BOCXO SN
Y HUCXOJSIIIUH TOK.
Baxuenmue
KaJmitHbIe, pochopHbIe
U a30THBIC yA0OpEeHUs,
ux cBoictsa. [IpocTeie n
CJIOXHBIE YAOOpEHUS.
Pocr u pazButue
paCTEHUIA: ITAIIbI
OHTOT€He3a, (PaKTOPBbI,
BIIASIFOIIME HA POCT
pacTEeHUl: CBET, I'yCTOTa
oCaJ0K, MUTAaHHE,
cybcrtpar.

[Ipaktuueckas paborta
«Ilutanue pacteHui:
TEXHOJIOT U
IIPUTOTOBJICHUS
MATATEJIbHBIX PACTBOPOB
IUTSL Pa3HBIX KYJIbTYP».
UccnenoBarenbckas
pabora «OreHka
COCTOSIHUSI KOMHATHBIX
pPacTeHHMI, paCTEHUMN Ha
LIKOJIBHOW TEPPUTOPUNY.
UccnenoBarenbckas
pabota «OneHKa BIUSHHUS
Pa3JIMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE PACTCHUH
(cocTaBiieHUE Pa3TUYHBIX
MTOJIKOPMOK)».

Tema 4.
Peryasitopsl pocra
pacreHmid. 3ammra
pacrteHuii (2 4)

[TonsTue o perynsitopax
pocTta

pactennii. CTUMYISTOPBI
pocTta

— (PUTOTOPMOHBI
(ayKCcHHBI,
ruo0epesIvHbI,
IUTOKUHUHBI).
Nuruburopsl pocta
pacTeHUN:

1. mpupoaHsie
(abcrm3oBas

KHCJIOTa U HEKOTOPHIE
(heHOIbHBIE BEIleCTBA
(uKyMapoBasi, KOpu4iHasl,
CaJIMIINIIOBAs KUCIIOTHI).
2. CHHTETUYECKHUE

Uccnenosarensckas
pabora «HcekTapuu:
npaBujia v yCIOBUS
pa3BEeICHUS TTOJIE3HBIX
HACEKOMBIX».




(MopdakTHUHBI,
peTapaaHThI,
nedoaruaHTsl,
JICCUKAHTHI,
repOUITUIBI).
OUTOMOHUTOPUHT

1 OTICHKA COCTOSTHHS
pacTEHUN.
CoBpeMeHHBIE CTIOCOOBI
MOHUTOPHUHTA.
3ammTa pacTeHUM OT
BPEIUTENEN: OCHOBBI

ouomeroa.
Tema S. Boanas, Bopnas, necuanas u [IpakTrueckas pabora
necyaHasi u IIOYBEHHAs «KopHeBoe naBiieHHe».

MOYBEHHAs
KYJbTYPbl, HX
NpUMeHEeHHUE B
BbIpAIIIUBAHUM
pacreHui.
Du3no10rus
pactrenuii (4 4)

KYJbTYPBI, UX
IPUMEHECHHE B

BhIpalllMUBaAHNH paCTeHHﬁ.

[IpoBeneHue BOAbI B
KOpHE U cTe0e
pacTeHUN.

Bonnslii pexum
pacTeHMI:

CTPOEHHUE YCTHHUII:
bakTopsl,

BIIMAIOIIME HA UX
pPacKpbITHE U
3aKpbITUE. 3HAUCHUE
MEXaHH3Ma
pEryJIALUU UCTIapEHUS
BJIar¥ PACTEHUEM.
DOTOCUHTES —
YHUKAQJIbHBIN

IIPOLIECC PACTEHUM.
TemHoBas u

cBeToBas (pasbl
doTocuHTE3A.
3HaueHune porocuHTE3a
JUIS1 5KUBBIX OPraHU3MOB.
®dakTopsl pocTa
pacTeHui: BO3AYX U
aspauus. [logzemuoe
JIIXaHUE PACTECHUM:
COCTaB OYBEHHOT'O
BO3/1yXa, ra3000MEH.

[IpakTruueckas pabora
«JlpIXaHue pacTeHUIN»




Tema 6.
KyabTypHble
pacTeHus.
CoBpemeHHbIC

ACMEKTHI CeJTeKIHH
(10 g)

Kak uenoBek cran
HCIOJIb30BaTh
pactenus? CBsi3b
pa3BUTHSA
LIUBUJIM3AIUM YEJIOBEKA
1 OJIOMaIlTHUBAHUS
pacTeHUN.
JlomecTukanus.
HacnenctBeHHOCTD 1
HW3MEHYUBOCTH —
OCHOBHBIE CBOMCTBA
KUBBIX OPTAaHU3MOB.
N3menunBocTth. Buasl
U3MEHUYUBOCTb.

['en —MaTepuanbHbIN
HOCHUTEIIb
HAaCJICICTBEHHOCTH U
U3MEHUYMBOCTH.
HyknenHoBBbIE KUCIIOTHI.
Jlokanuzanus
T€HETHYECKOTO
Marepualia B KJIETKE.
JleneHue KIETOK.
Pennukamus JIHK.
OcHoBHAas 1orMa
MOJIEKYJISIPHON
OMOJIOTHH.
TpaHckpumnus.
Tpaucisinua. Myranuu.
D¢ dhexT OyTHIIIOYHOTO
TOpJIbIIIIKA U
T€HETUYECKOE
pazHooOpaszue. Uto
Takoe reH0aHk? 3auem

Juckyccust
«/lomecTtukanus, Bce 11
pacTeHus U 5KUBOTHBIE,
KOTOPBIE KUBYT PSIIOM C
YeJIOBEKOM UM
0JIOMalTHUBAIOTCS?
MOHO 11 cUUTaTh
TapakaHa
0JIOMaITHEHHBIM
KUBOTHBIM 7).
[TpakTrueckas pabota
«Mopauduxaontas
WU3MEHYMBOCTD (JIUCTHS,
UTOJIKHA C OJTHOTO
JIEpeBa)».
[IpakTuueckas paboTa 1o
rpynnam «OTKy1a Ha
HaIIUX CTOJIaX
(GPYKTHI/OBOIITH/3TIAKI.

COXPaHSITh
TEHETUYECKUE PECYPChI
pacTeHuit?
Tema 7. Hanzemusbie u [IpakTrueckas pabora
PacTureabHas MOJA3EMHBIC «IIpenenvHO
npoaykuus (4 4) opransl pactenuii. [lober | nomycTumsbie
Y BUJOU3MEHCHHBIN koHneHTpauu (I11K) u
no0er pacTeHHil. METO/IbI KOHTPOJIS
Crioco6b1 0e30macHOCTH
Pa3MHOXXEHUS PACTEHUM. | PACTUTEIbHBIX

MTPOJYKTOB ITUTAHUS.




[TonsAaTHE 0 KauecTBe
MPOAYKTOB MUTAHUSI.
[Tpo6emer
KOHKYPEHIIUHU
OTEYECTBEHHBIX
MPOAYKTOB UTAHUS C
MMIOPTHBIMHU.
Jlorucrtuka

JIOCTaBKH U CPEACTBA
COXpPaHEHUS IPOIYKTOB
MMUTAHUS.
Mukpo3eneHs:
MOJIE3HOCTh U
TEXHOJIOTHSI.
XUMHUYECKAN aHATU3
npoAyKuuu. OCHOBBI
CIIEKTPOPOTOMETPHH.
[ToTeHmmomeTpus.
Xpomatorpadusi.

HccnenoBaTenbckas
pabota «Or1eHka
KadecTBa

BBIPAIICHHON
MUKPO3EIEHI.
[TpakTuyeckas padora
«MeTtoIbl OLIEHKH
Ka4yeCTBa PACTUTEIILHOU
MPOAYKIUU: XpaHEHUE U
COXPaHHOCTH
IMUTATEIbHBIX BEILIECTBY.
HccnenoBaTenbckas
paboTta «OnpeneneHue
ButamuHa Cy»




IHHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka Hara DIIEKTPOHHBIE
/T n3y4deHus | udpoBbie
o0Opa3oBarebHbIe
pecypcel
Tema 1. BBenenne B pactenneBoactTno (1 1)

1 Hctopus pa3BUTHS arpOXUMUYECKUX

3HAHUM.

Tema 2. ArporexHunuyeckuii IkcnepuMeHT (3 4)

2 [IpaBuiia NOCTAHOBKH

arposkcnepuMeHToB. [ImannpoBanue

HKCIEPUMEHTA.
3 [TocTaHOBKA SKCIIEPUMEHTOB C

PACTCHUSIMU.
4 OneHka pe3yiabTaTOB SKCIIEPUMEHTA.

Tema 3. Posib XHMHYECKHUX 3JIEMEHTOB B MUTAHUM pacTeHuii (10 )

5 Ponp XMMHUYECKUX 3JIEMEHTOB B

MATAHUU PACTCHUM.
6 Y noOpeHnusi: opranuyeckue,

MUHEPAJIbHBIE,

MUKPOOHOJIOTUYECKHE.
7 THUIIBI TUTaHKS pACTEHUM.
8 PocT u pa3BuTHe pacTeHH.
9 A3BOT 1 ero 3Ha4CHHE B KU3HU

paCTEHUI.
10 | 3nauenue ochopcoaepxamumx

COCIMHEHUN B KJIETKE
11 | Ponb kanus B )KM3HU PACTCHHM.
12 | Ponp kanplus B )KU3HU PACTEHUH.
13 | 3nadyeHue Maraus B MeTaboOIM3MeE

paCTEHUI.
14 | IIpencraBieHust o poiau

MHUKPOAJIEMEHTOB B MeTa0O0IM3Me

paCTEHUI.

Tema 4. Peryastopsl pocta pacTeHuii. 3anura pacrenuii (2 4)

15 | IlonsTue o perynsiTopax pocra

pAaCTECHUM.
16 | 3amuTa pacTeHU OT BpEIUTEIICH:

OCHOBBI OMOMETO/1A.

Tema S. BoaHasi, necuaHasi ¥ NIOYBEHHAs KYJbTYPHbI, UX IPUMEHEHUE B
BbIpAIIUBAHUM pacTeHnil. Pusnosiorus pacrenni (4 4)

17

BOI[HEUI, InecyaHas 1 IMO4YBCHHAA
KYJbTYPBI, UX IPUMCHCHHUC B




BbIpAIlIMBAHUM PACTEHUH.

18 | BoaHslil peKuM pacTeHUIA.
19 | 3nauenue portocuHTE3a IS
KUBBIX OPTaHU3MOB
20 | dakTOpHI pOCTa paCTEHUI: BO3AYX U

adparmsl.

Tema 6. KynbTypHble pacreHusi. CoBpeMeHHbIe acneKThl cejiekuuu (10 4)

21 | CBs3b pa3BUTHUA
IIUBUJIM3AIIH YeJI0BeKa U
OJIOMAITHUBAHUS PACTEHUH.

22 | U3menunBoCcTh. Bumsl
W3MEHYUBOCTH.

23 | 3a4eM COXpaHATh T€HETUYECKUE
pecypchl pacTeHU?

24 | 3nauenue pabot H.U. BaBumnosga.
3aKOH rOMOJIOTHYECKHUX PSAIOB.

25 | LleHTpBI MPOUCXOXKICHHS
KYyJIbTYpHBIX pacteHur H.W.
Basuiora u I[1.M. XXykoBckoro.

26 | OCHOBHBIE METO/IbI CEJICKITNH.

27 | OCHOBHBIE METOJIbI CEJICKITHH.

28 | EcTb 1m %u3Hb B MpoOUpKe?

29 | buotexHONOTHUS KyIbTypHBIX
paCTEHUIA.

30 | buorexHoMOTHUs KyJIbTYPHBIX
paCTEHUI.

Tema 7. PacturenbHas npoaykuus (4 4)

31 | CocoObl pa3MHOKEHHUST PAaCTEHUH

32 | Ilonarue o kauecTBe MPOAYKTOB
MTUTaHW.

33 | Mukpo3eneHb: MoIe3HOCTh U
TEXHOJIOTHSI.

34 | XuMu4ecKui aHaIu3

MIPOJTYKIIHH.




