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IHosicHUTEILHAA 3aMHCKA
[Iporpamma pa3paboTaHa B COOTBETCTBHUU C TpeOoBaHHSIMH DenepalbHOr0 TOCYAapCTBEHHOTO

00pa30BaTeNbHOTO CTaHJApTa OCHOBHOTO OOIIEro oOpa3oBaHMs, OPUEHTUPOBaHAa Ha oOecredeHue
WHAMBUAYAIbHBIX MOTpeOHOCTEH OOydalolmuxcsi M HampaBieHa Ha JOCTHKEHHE IUIaHUPYEMBIX
pe3yJIbTaTOB OCBOCHHS MPOrpaMMbl OCHOBHOTO OOIIET0 0O0pa3oBaHHUs C Y4ETOM BhIOOpa ydyaCTHUKAMU
00pa3oBaTeNbHBIX OTHOLICHUH KYPCOB BHEYPOUHOH IEATEIBHOCTH. DTO IO3BOJISIET 00ECTICUUTH EMHCTBO
o0s3aTenbHBIX TpeboBannii @I"OCBO BceM MPOCTPAHCTBE MIKOIBHOTO 00pa30BaHMs: HE TOJIBKO Ha YPOKE,
HO U 3a €ro IpeJieaMH.

AKTYalbHOCTh peaii3allii JaHHON MpOorpaMMbl 00YCIIOBJIEHA caMOi OCOOEHHOCTHIO MPOEKTHO-
HCCIIEIOBATENLCKON JEeSTENIbHOCTH. DTa JEATEIbHOCTh JICKUTB OCHOBE MO3HABATEIILHOTO MHTEpeca
pebeHKa, sBISETCS 3aJ0rOM YMEHHUS IUIAaHUPOBATHIIOObIE IEHCTBUS U BaXKHBIM YCIOBHEM YCIEHTHON
peanuzanuu  uaei. JloOble HM3MEHEHHs COBPEMEHHOTO OOIeCTBAa CBSI3aHbI C MPOCKTAMU U
WCCIICIOBAaHMSIMA — B HayKe, TBOpYECTBE, OHM3HEce, OOIEeCTBEHHOW >XW3HU. [l03TOMYy BakKHBIM
AJIEMEHTOM Pa3BUTHUSl JMYHOCTH OOYYaroImerocst sBisercss (OPMHPOBAHHE OCHOBHBIX HAaBBIKOB
IIPOEKTHO- UCCIIEI0BATEIbCKON JESTENbHOCTH.

[Tporpammoii mpexycMoTpeHo GpopMHUpOBaHHE COBPEMEHHOTO TEOPETUIECKOTO YPOBHS 3HAHUH,
a TaKkKe U MPAKTHUYECKOTO OmbITa paboThl C JabOPaTOpPHBIM 00OPYJOBaHHEM, OBJIAJICHUE MPUEMaMU
UCCIIEIOBATENIbCKOM  JIeATeIbHOCTH. MeToAbpl  OopraHu3ali  o0pa3oBaTelNbHOW W HAYYHO-
UCCIIEIOBATENILCKOM  JIEATENIBHOCTH  MpelycMaTpuBaioT  (GOpMUpOBaHHE Yy  OOyYaroIIMXCs
HECTaHIapTHOI'0 TBOPYECKOIO MBIIIIICHUS, CBOOOIBI CAMOBBIPAXKEHUS I MHAUBHUIYaIbHOCTH CYXKACHUU.

Jns  nomHoro - ydyera - moOTpeOHOCTEH — ydammuxcs B [POrpaMMe€  HCIOJb3yeTcs
T depeHIIMPOBaHHBIA TOAX0J, YTO CTUMYJUpPYET YydYallerocs K YBEIMYEHHUIO MOTPEOHOCTH B
WHIUBUAYAIbHON, HWHTEIJIEKTyaJIbHOM U T103HABaTENbHOM JIEATENbHOCTH U PAa3BUTHIO HAy4YHO-
HCCIIEI0BATEIbCKUX HAaBBIKOB. [Iporpamma craneT BOCTpeOOBaHHOIB MEPBYIO OUEpE/lb MIKOJIbHUKAMU,
KOTOpBbIE UMEIT CTOMKHN MHTEPEC U COOTBETCTBYIOLIYH0 MOTHBALMIO K HM3YYEHHUIO IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA,ECTECTBEHHBIM HAyKaM U TEXHOJIOTHUSIM.

B noxpocTtkoBoM BO3pacTe ydaluecs MpPOSBISIOT CBOIO 3aWHTEPECOBAHHOCTH B TOMWJIM HHOHN
00JIacTH 3HAHWM, Hay4YHOM HAIpaBJIECHUM WU MPO(pECCHOHATBHOU JesTenbHOCTH. TakuMm oOpazom
MPOUCXOAUT (HOPMUPOBAHUE TTO3HABATEIPHOW M TPO(PECCHOHATBLHON COCTABJISIONMICH JIMYHOCTH,
MIOMOTaeT yyalleMmycsl B OlpeesieHuu OyIyIllero >KU3HEHHOro MyTH U B MPOQECCHOHATBHOM BhIOOpE
rocJie OKOH4YaHus mKoJbl.I10100HOrO poga 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSHHOE JKeJTaHUE
IIKOJIbHUKA K TO3HAHUIO HOBOTO, PACIIMPEHHIO W YIIyOJEHHI0 COOTBETCTBYIOUIMX 3HAHUM, U
MOJIyYEHHUIO HOBBIX B TOM YHCJE MPAKTUUYECKHX HABBIKOB, a TaKX€ MOTHUBUPYET ydallerocs Ha
poOpUEHTAIHIO.

IIporpamma HareseHa Ha OMOILb peOCHKY B OCBOGHHHM OCHOB OpraHM3allid U OCYIIECTBICHUS
COOCTBEHHOW MPOEKTHO-UCCIIE0BATENILCKOM JESITENbHOCTH, a TAKXKE B MPUOOPETEHUH HEOOXOAMMOTO
ombiTa A1 paOOThl HAJA WHAMBUIYAIbHBIM HCCIIEAOBAaHHEM WM MpoeKkToM. IIporpamMma momoxer
LIKOJILHUKY B OoJiee TiTyOOKOM M3y4YEeHUU MHTEPECYIOIIeH ero 00JIacTH €CTECTBEHHBIX HayK, a TaKXkKe B
MPUOOPETEHNN Ba)KHBIX COLIMAJIbHBIX HABBIKOB, HEOOXOAMMBIX JJIs MPOAYKTUBHON COLMAIM3AUUA U
(dhopMUpPOBaHUSI TPAKIAHCKON MO3UIUH:

— HaBBIKA CAMOCTOATEIBHOTO PELICHMS aKTyaJbHBIX MCCIENA0BATENbCKUX WIIH NMPAKTUYECKUX
3aJa4, BKJIIOYAIOUIETo B ce0s1 yMEHHE BUJIETh M aHAIM3UPOBATHIIPOOIEMBI, HYKJAIOIINECS B PELICHHUH,
YMEHHE JETaIbHO NMpopaldaThiBaTh U PEATM30BBIBATH CIIOCOOBI pabOTHl ¢ HUMHU, YMEHUE IIJIAHUPOBATh
COOCTBEHHYI0O pPadOTy UM CaMOCTOSITENIbHO KOHTPOJHMPOBATH CBOE MPOJABMKCHHE K IKEIAEMOMY
pe3ynbTary;

— HaBbIKa TeHEpUpOBaHUS W OGOPMIICHUS COOCTBEHHBIX HJICH, OOJICUCHHUS WX BYIAOOHYIO IS
pacrmpoctpanenus Gopmy;

— - HaBbIKa YBAXUTCJIBHOI'O OTHOHICHUA K UYXXUM B3IJIdaaM U HUIOCAM, O(l)OpMJ'IeHHBIMB pa60TaX



APYTUX JIO/IEH, IPYTUX aBTOPOB — BJIAJICNBIEB HHTEIUICKTYaIbHON COOCTBEHHOCTH;

— HaBblKa MyOJUYHOTO BBICTYIUICHHS mepes OOJIbIION ayAuTOpHUel, apryMEHTUPOBAHUS H
OTCTAauBaHUs CBOEH TOUKH 3PEHUS, OTBETOB Ha BOIIPOCHI CBEPCTHUKOB M B3POCIIbIX, YOSXKIECHUS APYTUX
B CBOEH MPaBOTE, IPOJABUKEHUS CBOUX UIEH;

— HaBbIKa pabOTHI CO CNEMUAIN3UPOBAHHBIMU KOMIIBIOTEPHBIMU MPOTPaMMaMH, J1a0OPaTOPHBIM
000pyI0BaHUEM, TEXHHUECKUMH YCTPOHCTBaMH, OMOIMOTEeYHBIMU (DOHIAMH U UHBIMH peCypcam, C
KOTOPBIMH MOJKET OBITH CBSI3aHA IPOEKTHO- MCCIIEI0BATEIBCKAS ACATEILHOCTD MIKOJIBHUKA.

Kpome Toro, paboTa mKOJIBHUKA HaJ MPOSKTOM WM MCCIEIOBAaHHEM OyleT CocoOCTBOBAThH H
Pa3BHUTHUIO €T0 aJICKBaTHOW CAMOOIICHKH.



Conep:xxanue Kypca BHEYPOUHOI 1eSITeJIbHOCTH

Beseoenue ¢ pacmenuesoocmeo (1 uac)

Yro-Takoe pacTEHHEBOACTBO: OCHOBHBIE (haKTOPHI BRIPAIIUBAHUS pacTeHH. McTopust pa3BUTHS
arpoxumMudecknx 3HaHui (pabotsl M.B. JlomoHocoBa, 0. JIubuxa, bByccenro, B.B. JlokydaeBa, K.A.
Tumupsizena, [1.A. Kocteruesa, [I.H. [IpsaumnukoBa u ap.). [Ipaktuyeckas padora «bouka JInOuxay.

Azpomexnuueckuit 3xkcnepumenm (3 uaca)

[TpaBuiIa MOCTAaHOBKHU arpodKCIepruMeHToB. IlocTaHOBKa SKCIIEPUMEHTOB C pacTeHUAMU. Bb16op
TE€MbI, COCTAaBJICHHE THIOTE3bl, LEIM M 3a7ad HKCIEPUMEHTAa IO BBIPAIIMBAHUIO PACTEHUI B
KOHTpoiupyemon cpene. KoHTponu, mOBTOpHOCTH, MpoBeneHUE dKcrepuMmeHTa. [lmanupoBanue
skcriepuMmenTa. OleHKa pe3ynbTatoB SKcrepuMmeHTa. MccnenoBarensckas pabota  «DakTopsl,
BIUSIONIUE HA TMpOpacTaHue ceMsH (POCT MPOPOCTKOB)».OCBOCHHE TEXHOJIOTMU KPYTJIOTOJUYHOTO
BBIPALMBAHUSl CAJIaTOB M MHKPO3EJIEHU B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX YycioBusax. COop
YCTaHOBKH JIJIs1 BBIPAIIMBAHUSI PACTEHUI B KOHTPOJIMPYEMbIX YCIOBUSX.

Poab xXuMu4YecKHX 3JIeMEHTOB B NMTaHUM pacTenuii (13 yacos)

Boma. PactBop. BeITsS’KKa. AHUOHBI, KaTHOHBI, 3JIEKTponpoBoaHocTh U pH pactBopa. Poisb
XMMHMYECKHX JJIEMEHTOB B NUTaHUM pacTeHui. IlosydyeHue NUTATENBHBIX BEIIECTB PACTCHUSAMMU.
[IpakTuyeckas pabora «Cxembl MUTATENBHBIX pacTBOpoB. Pacder m03 ynoOpeHui Hjsl MUTaTeIbHBIX
pacTBOpOBY.

YnoOpeHus: opraHuveckue, MHHEpaJbHbIE, MUKPOOHONIOTHYeCKHe. THITbI MUTAaHUS PACTCHHU.
BoznymHoe u MuHepaibHOE (KOpPHEBOE) MUTaHME pacTeHuil. TpaHCHOPT NUTATENbHBIX BEIIECTB
pacTeHMii: BOCXOIAUIMM M HUCXOASIIMN TOK. BaxHelmume kanuiiHble, (ochopHble U a30THHIE
ynoOpenusi, ux cpoictBa. IIpoctbie u croxuble ynoOpenus. Ilpaktuueckas pabota «llpaBuna
cMmemrBanusg ynoOpenuit» [Ipaktudeckas pabora «llutaHme pacTeHuil: TEXHOJOTHS MPUTOTOBJICHUS
MIUTATENIBHBIX PACTBOPOB I Pa3HBIX KYJIBTYp».

PocT u pa3BuTHe pacTeHMil: Tanbl OHTOr€HEe3a, (PAKTOPHI, BIUAIOIINE HA POCT PACTEHUM: CBET,
ryCcTOTa MOCaioK, MuTanue, cyocrpar. [Ipaktuueckas pabora

«MOHUTOPUHT MUHEPAIIBHOTO MUTAHUS PACTEHUI.

Oco0eHHOCTH UTaHUS PACTEHUHN a30TOM. A30T U €ro 3HaY€HHE B KU3HU pacTeHUil. @opMbI a30Ta
U UX [IPEBPALLEHUE B MTOYBE.

Uctounuku docdopa mis pacrenus. 3HaueHue Gpochopcoiepkainx coeMHeHni B kieTke. Poib
MaKpO3pPIUUYECKUX COeAMHEHUN (hocdopa B SJHEPTeTUUECKOM OOMEHE.

BnusiHue kanus Ha pu3nUecKue CBOWCTBA MPOTOIIA3MBbl, HAa (PEPMEHTHI YTIEBOAOPOAHOTO OOMEHa,
cuHTe3 OenkoB M aAp. Ponp kanmus B mojanepkaHuu HOHHOro OajaHca B TKaHSAX, B Ipolieccax
CaMOPETYJISILIUH.

PerynstopHas u cTpykrypooOpa3oBaTesibHas poJib Kalbliusd. YdyacTue B 00pa3oBaHUM KJIETOYHON
CTEHKH, MOJJIEP>KaHUU CTPYKTYpbl MEMOpaH U PETyJIALus UX IPOHUIIAEMOCTH.

3HayeHne MarHusg B MeTaboim3Mme pacteHuil. Marnuii B cocrtaBe XJjopoduiia, CXOJCTBO
xJiopoduiia ¥ reMOrjIo0rHa KaKk CBUJETENLCTBO €IMHCTBA OPIraHUYECKOTO MHPA.

Cepa 1 ero OCHOBHBIE COEAVHEHMSI, UX POJb B CTPYKTYpPHOH OpraHu3alluy KJIETKH, y4acTHE B
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIX.

Mukposnementsl. [lpenctaBieHuss 0 pOJIM  MHUKPOIJIEMEHTOB B METa0OIM3ME PACTCHHIA.
OCOOEHHOCTH TOCTYIUIEHUS MHUKPOIJIEMEHTOB B pacTeHHus. CHHEpru3sM W aHTaroHU3M 3JIEMEHTOB
MMATAHUSI PACTEHUM.

PacTurenbHas TMarHOCTHUKA U METO/bI HACHTH(PHUKAIIUY HEAOCTATKA/N30BITKA SJIEMEHTOB ITUTAHMUS.
[IpakTrueckas padota «PacTuTenbHas THATHOCTUKAY.

HccnenoBatensckas pabora «O1eHKa COCTOSHUS KOMHATHBIX PACTCHUN, PACTEHHI HA IIKOJIbHOU
TEPPUTOPUH, YCTAHOBKA MPUYMH M1aTOJIOTUYECKUX COCTOSIHUN (TIpU

HAJTUYHH ).

HccnenoBatensckas pabota «OreHka BIIUSIHUSA pa3IMyYHBIX  DJIEMEHTOB  Ha
COCTOSIHUE PAacTEHUH (COCTaBJIEHUE PA3IMUHBIX TOJKOPMOK)».

Peryasitopsl pocTa pacteHuii. 3ammura pacrenuii (3 yaca)



[Tonsitue o perymnsTopax pocra pacteHud. CTHMYISATOpBl pocTa — (PUTOTOPMOHBI (ayKCHHBI,
ruo0epesuIMHbI, TUTOKUHUHBI). THrHOUTOPBI pocTa pacTeHuit: 1. nmpupoaHbie (abcm3oBas KUCIOTa U
HEKOTOpble (hEHOJIbHBIC BeIIecTBa (MKyMapoBas, KOpPHYHAs, CATUIMIOBAs K-Thl), 2. CHUHTETHYECKHE
(MopdakTHHBI, peTaplaHThl, Ae(ONHUaHTHI, NECHKAHTHI, repOUnUab). DUTOMOHUTOPUHT U OIICHKA
coctosiHus pacreHuil. CoBpeMeHHbIe crioco0bl MOHUTOpUHTA. [IpakTHueckas pabora « DUTOMOHUTOPUHT
Y OLIEHKA COCTOsTHUSI pacTeHuil. COBpeMEHHbIE CITOCOOBI MOHHUTOPUHTA.

3amyra pacTeHud OT BpeIuTeNei: OCHOBBI Onomerona. [Ipaktiudeckas pabora

«MHCceKTapuu: paBWiia M YCIOBHS Pa3BEICHUS MOJIE3HBIX HACEKOMBIX).

Boanasi, necuaHas U MO4YBeHHasi KYJbTYPbl, HX IPMMEHEHUE B BbIPAIMBAHUM PACTEHMI.
Du3u010rus pactenui (6 4acos)

Bonnas, mecyaHas W TOYBEHHas KyJbTypbl, UX IPUMEHEHHE B BbIPAIlMBAaHUM PACTEHUU.
[IpoBenenue Boabl B KOpHE U cTebie pacteHuil. [IpakTudeckas padbora

«KopHeBoe naBieHue».

Boanblii pexuM pacTeHui: CTPOEHUE YCTHUIL: (PAKTOPBI, BIUSAIOIIME Ha UX PACKPBITUE U 3aKPBITHE.
3HaueHUE MEXaHU3Ma PETyJIALUN UCIIAPEHUS BJIard paCTEHUEM.

®oTOoCHHTE3 — YHUKaJbHBIM mponecc pacteHuil. TemHoBas u cBeToBast ¢aszbl (HOTOCHUHTE3A.
3navyenne GOTOCUHTE3A TSI JKUBBIX Opranu3MoB. [IpakTudeckas paborta

«DyHKIMOHAIBHAS AUMATHOCTUKA PACTEHMH 10 aKTUBHOCTHU XJIOpOIUIacToB» MccnenoBaTenbekas
pabora «Omnpenenenne xmopopmmia A u b, omeHka (HOTOCHHTETHYECKOW aKTUBHOCTH PACTCHUN H
(bakTOpOB, BIUSAIOIIUX Ha HEEH.

@akTOpBI pOCTa PACTEHMI: BO31yX U adpanus. [lon3zemMHoe ApIXxaHue pacCTeHUI: COCTaB IIOYBEHHOIO
BO3/lyXa, ra3000MeH. ['a3000MeH npu GeciouBeHHOM BbIpamuBanuu. [IpakTuueckas pabora «Aspanus,
CO2 u O2. ipixanue pacteHuit». [Ipaktuueckas padora «/lpIxaHue pacTeHUi: OlleHKa HHTEHCUBHOCTH
JIbIXaHUsl PACTCHUH U TIJIOJIOBY.

HccnenoBatenbckue paboTel: «BnusHue crocoba BeIpaluBaHus (cocTaBa MUTATEIbHOIN cMmecH,
CXEMbI BHECEHHUSI) HA POCT U Pa3BUTUS PA3JINYHBIX PACTCHUI».

KyabrypHble pacrenusi. CoBpeMeHHbIe aCNIeKThI ceJieKuuu (5 yacoB)

Kak denoBek cranm wucnonb3oBaTh pacteHHsi? CBs3b pPa3BUTUS LMBUIM3ALUU 4YEJOBEKa U
oJloMalllHUBaHusA pacTeHu. Jlomectukanus. Jluckyccus «Jlomectukanysi, BCe JIM pacTEHUS U dKUBOTHBIE,
KOTOpBbIE JKUBYT PSAOM C YEJIOBEKOM KM OJIOMAIIHMUBAIOTCSI? MOXXHO JIM CUMTaTh TapakaHa
OJIOMAIlIHEHHBIM KUBOTHBIM 7>

HacnencTtBeHHOCTh M MN3BMEHYMBOCTDh — OCHOBHBIE CBOMCTBA JKMBBIX OpraHU3MOB. MI3MEHUMBOCTb.
Bunel n3menuuBocts. Ilpaktnueckas padora «MoaudukanmoHHas U3MEHYUBOCTh (JIUCThS, UTOJKU C
OJIHOTO JIEPEBA)».

I'en — MaTepuanbHBIi HOCUTENb HACJIEICTBEHHOCTH U U3MEHUYMBOCTU. HyKj€MHOBBIE KUCIIOTHI.
Jlokanu3anusa reHeTudeckoro Marepuana B kierke. [lenenue xierok. Permkamus JIHK. OcHoBHas
JorMa MoJeKkysipHoi 6uosnoruu. Tpanckpunuusd. Tpancusiuus. Mytanuu.

D¢ ekt OyTHUIOUHOrO TOPIBIIIKA U T€HEeTHYeCKoe pazHooOpaszue. Uto Takoe reHbOaHk? 3auem
COXPAHATh T€HETHYeCKHe pecypchbl pacTeHnii? OCHOBHBIE CITIOCOOBI COXpaHEHUS! TEHETHUECKUX PECYPCOB
pacteHuil (ex situ u in situ).

3nauenue padbot H.W. BaBunosa. 3akon TOMOJIOTUYECKHX PAIOB. [enTpHI
MIPOUCXOXKICHUSA KYJBTYPHBIX PAacTEHUI H.M. Basunosa 51 II.M. >XyxkoBckoro.
[IpakTuyeckas paborta mo rpynmnaMm «OTKyJa Ha HalIMX CToJIaX (pPyKTh/OBOIIK/37aKku». OCHOBHBIE
METObI CEJIEKLIAH. ['uOpuauzanms. DopMbI otbopa. OcHOBHBIE

HaNpaBJICHUS CEIEKIMU: YIyYlIeHUE YPO)KaHOCTH, YCTOWYMBOCTH K OMOTHYECKUM M aOMOTHYECKUM
(daxTopam. [IpakTruueckas pabota «BripammBaem ropox. Kak mpoBecTu CKpenmBaHue y ropoxa.

Ectb u sxu3Hb B ipoOupke? buotexHonorus KyabTypHBIX pacTeHuid. MccnenoBarenbckas padora
«BrpIpamuBanue pacteHuii B MpPoOUpKe» (MOXKHO BOCIHOJB30BAaThCSA pPE3yJIbTaTaMH MPEIbIIYLINX
AKCIIEPUMEHTOB 10 COCTABJICHUIO ITUTATENIBHBIX PACTBOPOB Il PACTEHUI).

Kak genoBek MoxxeT MoauUIIMpoBaTh pacTeHus1? [ eHeTUUecKoe peTaKkTHPOBaHHE.

PacturenbHas npoaykuus. (4 4aca)
Hanzemnasie m momzemHbie opranbl pacTeHui. [loGer W BHUIOM3MEHEHHBIM TOOET pPAaCTEHUIA.



CriocoObl pa3MHOXKEHHUS PACTCHUH.

[Tonsitue 0 Ka4yecTBe HOPOIYKTOB  IUTAHUSL. [TpoGnembl KOHKYPEHIINU
OTEYECTBEHHBIX MPOJTYKTOB MUTAHUS C UMIIOPTHBIMH.

Muxkpo3eneHs: MOJe3HOCT, W TexHomorus. McciemoBarenbckas pabota «OueHka KadecTBa
BBIpAIlEHHON MHUKpO3eIeHu» (InOo CBOs, TMOO U3 Mara3uHa).

Xumudeckuit  aHanu3  mpoaykuuu.  OcHOBB  cnekTtpodoromerpun.  IloTeHnmomerpus.
Xpomatorpadus. Ilpaktuueckas pabora «MeTOAbl OLEHKM KadyecTBa PACTUTEIBHOM INPOMYKIHH:
XpaHEeHHE M  COXPAaHHOCTh NHUTATENbHBIX  BeUIECTB» (IO  JIOCTYMHOMY  OOOPYJOBaHUIO).
HccnenoBatenbckas pabora «Onpeneneane BuTaMmuaa C MeTo10M 00paTHOTO TUTPOBAHUS B IJIOJaX HA
pasHoOM cpoke (crioco0e) XpaHSHHSD.

IInanupyemble pe3yJibTaThbl 0CBOEHHS Kypca
3aHATHA B paMKax MpOoTrpaMMbl HalpaBlIeHbl Ha OOecleueHUe IOCTHIKEHHUS UIIKOJIbHUKAMHU

CJICAYIOUIMX JIMYHOCTHBIX, METAPEMETHBIX U IPEAMETHBIX00Pa30BaTEIbHbIX PE3YJIbTATOB.
JIn4HOCTHBIE pe3y/IbTaThI:

B cgpepe epasicoanckozo eocnumanus: TOTOBHOCTb K KOHCTPYKTMBHOM COBMECTHOH
NESITEIbHOCTH TIPU BBIOJIHEHUU HUCCIIEJJOBAaHUM U IPOEKTOB, CTPEMJIEHHE K B3aMMOIIOHUMAHUIO U
B3aUMOIIOMOLIH.

B cghepe nampuomuueckozo éocnumanus: OTHOLIEHUE K OMOJIOTHH KaK K BaKHOMCOCTaBIISIOIIEH
KyJIbTYpBl, FOPOCTb 3a BKJIaJ POCCUMCKUX U COBETCKUX YUYEHBIX Bpa3BUTHE MUPOBOI OHOJIOTMYECKOM
HaYKH.

B cghepe 0yxoeno-upascmeentozo 6ocnumanus: TOTOBHOCTb OLICHUBATh MIOBEICHUE U TIOCTYIIKH
C MO3MIIMM HPABCTBEHHBIX HOPM M HOPM DSKOJOTMYECKOW KyJIbTYphl; NMOHMMAaHHE 3HAYMMOCTH
HPaBCTBEHHOI'O aCIEKTa JEATEIbHOCTH YEJI0BEKa B MEIULIMHE U OUOJIOTHH.

B cepepe scmemuueckozo 6ocnumanus: TOHMMaHUE pOIU OUOIOTMM B (OPMHPOBAHUU
ACTETUYECKOM KYJIbTYpbl TUYHOCTH.

B cghepe ¢usuueckozo eocnumanus, ghopmuposanusa Kynvmypvl 300po6bs U IMOYUOHATLHO2O
Oa1azononyyus: OTBETCTBEHHOE OTHOILIIEHHE K CBOEMY 3/I0POBBIO HMYCTaHOBKA Ha 3JI0POBbII 00pa3 »KHU3HU
(3mopoBoe nuTaHue, coOII0AeHNE THTHEHUYECKUXIIPABHII M HOPM, COATTaHCUPOBAHHBIN PEKUM 3aHIATUH U
OTIbIXa, pEryjsipHas (u3NyecKas aKTUBHOCTb); OCO3HAHME IOCIEJACTBUN W HENpPUATHE BPEIHBIX
MpUBBIYEK (YIIOTPEOIEHNEANKOTr0JIsl, HAPKOTUKOB, KypeHUE) U UHBIX (OpM Bpena JUisl PU3NYECKOro u
IICUXUYECKOTO 3/I0pOBbsl; COOJIIOJIEHHE MpPaBUJI OE30IMaCHOCTH, B TOM YHUCIIE HaBBIKM O€30IacHOro
MOBE/ICHUS B MPUPOAHON cpezie; cpOopMUPOBAHHOCTh HaBbIKa pediiekcuu, yrnpapieHHe cOOCTBEHHBIM
SMOLIMOHAJIBHBIM COCTOSIHUEM.

B cghepe mpyoosozo eocnumanus: akKTUBHOE ydyacTHE B PELICHMM NPAKTUYECKHUX 3a1ad (B
paMKax ceMbH, IIKOJIbI, TOpOJIa, Kpast) OMOIOrMYeCKON U SKOJIOTHYECKON HANpaBICHHOCTH, HHTEPEC K
MPAKTUYECKOMY M3YUEHUIO Mpodeccuil, CBA3aHHBIX ¢ OHOIOTHEH.

B cghepe sxonocuueckoeo 6ocnumanus: OpUEHTALUA HA NPUMEHEHUE OMOJIOTMYECKUX 3HAHUUN
IIPY PELICHUHU 33Ja4 B 00JIACTH OKPY’KalOIIeN Cpe/ibl; 0OCO3HAHUEIKOJIIOTHYECKUX MPOo0IeM U MyTel ux
pEIIeHNs; TOTOBHOCTb K YYaCTHIO B TPAKTUUECKONIEATENIbHOCTH SKOJIOTHYECKOI HAalpaBiIeHHOCTH.

B cgpepe nonumanus yennocmu nayuHoeo nO3HAHUA. OPUEHTALMS HACOBPEMEHHYIO CHCTEMY HAay4HBIX
OpeACTaBICHU 00 OCHOBHBIX OHMOJIOTMYECKHX 3aKOHOMEPHOCTSIX, B3aUMOCBA3SIX 4YellOBeKa C
MPUPOTHON W COUMAIBLHON CpeIoi; MOHWMAaHHWE POJIM OMOJOTUYECKOW HayKd B (OPMHUPOBAHUH
HAyYHOTO MUPOBO33PEHUS; pa3BUTHE HAYYHOU JII0003HATENBHOCTH, HHTEpEca K OMOJIOrMYecKON HayKe,
HAaBBIKOB HCCIIEJOBATEIbCKOM JESITEIBHOCTH.
B cgpepe adanmayuu k usmeHaOWUMCA YCIOBUAM COYUATLHOU U NPUPOOHOU CPeObl: aleKBaTHAS
OILICHKA M3MEHSIOIIUXCS YCIOBHUM; IPUHITHE pellieHus (MHIUBUIyaIbHOE, B TPYIINE) B U3MEHSIOIINXCS
YCJIOBUAX Ha OCHOBaHMM aHAIM3a OMOJIOTMYECKON MH(POpPMALUU; TUIAHUPOBaHHE JNEUCTBUH B
HOBOW CHTYyaIl¥l HA OCHOBAaHWH 3HAHUH OMOJIOTMUYECKUX 3aKOHOMEPHOCTEH.
MeranpeameTHblie pe3yJabTaThl:



B cpepe oenadenus ynusepcanoHvlmu yueOHbiMu NO3HABAMENLHBIMU OCUCBUAMU.

bazoBrIe J0rHYecKre I[ef/'ICTBI/ISII

BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKN OMOJIOTHUECKUX O0BEKTOB (SIBICHHH);

yCTaHaBJIMBATh CYIIECTBEHHbIN MPHU3HAK KJIaCCH(PUKAINN OUOIIOTHYECKUXOOBEKTOB (SBJICHUH,
MIPOIIECCOB), OCHOBAHUS JJIsi 000OIEHUS U CPAaBHEHUS], KPUTEPUH ITPOBOAMMOTO aHATN3a;

C Y4€TOM NpEI0KEHHON OMOJIOTHUECKON 3a]a4i BBISABIISATH 3aKOHOMEPHOCTH U TPOTHBOPEYHS
B pacCMaTpuBacMbIX (baKTax u Ha6JIIOI[eHI/I5IX; npeajaratb KpUTCPpUU JId BBIABJIICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

BBISBIIATh ACHUIUTH HHPOPMALUM, JTAHHBIX, HEOOXOAMMBIX IJIsi PEHICHUS IMOCTaBICHHON
3aJa4u;

BBISIBJISTh TPUYUHHO-CIICICTBEHHBIC CBSI3W IPU HW3YYCHHU OWOJIOTMYCCKUX SIBICHHHA W
MPOIIECCOB;  JIeJaTh BBIBOJBI C  HCIOJb30BAHUEM JEAYKTUBHBIX U  WHIYKTUBHBIX
YMO3aKITIOYCHH, YMO3AKIIFOUESHUH 110 aHAIOTHH, ()OPMYJIUPOBATH TUIIOTE3BI O B3aUMOCBSI3AX;

CaMOCTOSITEIIFHO BBIOMPATH CIIOCOO pemIeHUs y4eOHOH OMOJOTrMYecKod 3ajiadyn (CpaBHUBATH
HECKOJIbKO BapHaHTOB PEIICHUsI, BELIOUpATh HanboIee MOAXOASIMINN ¢ YIETOM CaMOCTOSATEILHO
BbIJICJICHHBIX KPUTEPUEB).

bazoBrnIe HCcCaeI0BATEILCKIE JICHCTBHS:

HCIIOJIb30BAaTh BOIIPOCHI KaK I/ICCJ'IeI[OBaTeJ'ILCKI/Iﬁ HHCTPYMCHT I1O3HAHMU,

(dbopMynupoBaTh BOMPOCHL, (UKCUPYIOMIME pPa3pblB MEXAY pealbHbIM U >KelIaTelbHBIM
COCTOSIHUEM CUTYaIllH, 00bEKTa, U CAMOCTOATEIHHO YCTAaHABINBATh HCKOMOE U JIaHHOE;

dbopMUpOBaTh THUIOTE3y 00 UCTHHHOCTH COOCTBEHHBIX CYXKICHHI, apTyMEHTHPOBATH CBOIO
MO3UINIO0, MHECHHUE,

IPOBOJUTH IO CAaMOCTOSATENBHO COCTAaBJICHHOMY IUIaHY HaOJIOJ€HHE, HECIIOKHBIN
OMOJIOTMYECKUN SKCIIEPUMEHT, HEOONBIIOE HCCIEOBAaHUE MO YCTAHOBJIEHUIO OCOOEHHOCTEH
O6uosIornyeckoro oobeKkTa (Iporecca) U3y4eHus,

MIPUYMHHO-CJIEJICTBEHHBIX CBsI3el M 3aBUCUMOCTEH OMOJIOTHUECKUX 00BEKTOB MEXY COOOM;
OLIEHMBaTh Ha NPUMEHMMOCTb U JOCTOBEPHOCTh HH(POpPMAIMIO, MOJYYEHHYI0 B XOJe
HaOJI0ACHUS U SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIMPOBaTh O0OOLIEHHS M BBIBOJABI IO pe3yJibTaTaM MPOBEAEHHOTO
HaAOJIOCHNUS, SKCIIEPUMEHTA, BJaJleTh MHCTPYMEHTAMU OLIEHKU JIOCTOBEPHOCTH MOJYYEHHBIX
BBIBOJIOB M 00OOIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE JTAIbHEHIIee pa3BUTHE OHMOJOTHYECKHX TIPOIECCOB H HX

MOCJICACTBUA B aHAJIOTHYHBIX UJIM CXOAHBIX CUTYyallUAX, a TAKKC BEIIBUTATh ITPEAIIOJIOKCHUA 00
HX PA3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

PaGora ¢ uadopmarueii:

NPUMEHSATh Ppa3IMYHblE METOJbl, WHCTPYMEHTBl U 3allpochl MNpU TMOHCKE U 0oTOOpe
O6uosIornyeckoil HGOPMAaLUU UM JAaHHBIX U3 UCTOYHHUKOB C YYETOM HPEUIOKEHHON yueOHOM
OMOJIOTUYECKOH 3a/1auH;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATH W HWHTEPIPETHPOBATh OMOJOTHYECKYIO
MH(OPMALIHIO Pa3IMYHBIX BUAOB U (GOPM MPEICTABICHUS;

HaXOJUTh CXOJHBIE apTyMEHTHI (IIOATBEPKIAIOUINE UM ONMPOBEPralolue OAHY UTY Ke U,
BEPCHIO) B Pa3IMYHbIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMAIbHYIO (OpMy TpeACTaBICHUs HHDOpPMaIUK U
WILTIOCTPUPOBATH PEIIaeMble 3a/1aui HECTIOKHBIMU CXEMaMH, AWarpaMMaMy, HHOUTpaguKoil u
AX KOMOMHAILIUAMI;

OLICHUBATh HAJAE&KHOCTh OHOJOTMYEeCKOW HHGOpPMAMM 1O KPUTEPUAM, MPEATIOKEHHBIM
yuuTeneM Wi chopMyIUPOBAHHBIM CAMOCTOSTENBHO;

3allOMUHATh U CUCTEMaTHU3UPOBATh OMOJIOTHYECKYIO HH(OPMALIUIO.



B cihepe osnaoenus ynusepcanbrvimMu yueOHbIMU KOMMYHUKAMUGHLIMU OCUCMEUSMU
OOmenue:

BOCIIPUHUMATH M (POPMYIIUPOBATH CYXIECHUS, BBIPAXKATh SMOLIUU B MTPOIECCEBBINTOIHEHUS
IIPaKTUYECKUX U JIaDOpaTOPHBIX padoT;

BBIpaXkaTh c€0s (CBOIO TOUKY 3PEHMSI) B YCTHBIX U IUCbMEHHBIX TEKCTAX;

pacrno3HaBaTh HeBepOaJibHbIE CpelcTBa OOLICHHS, MOHUMAaTh 3HAUYEHUE COLMAIbHBIX 3HAKOB,
3HATh U PAcO3HABaTh MPEANOCHUIKM KOH(PIUKTHBIX CUTYallul U CMSTr4aTh KOH(MIMKTHI, BECTH
MIEPETOBOPBL;

MOHUMATh HAaMEPEHUS JAPYTUX, HPOSABIATH YBAXKUTEIBHOE OTHOIICHHWE K COOCCEIHUKY U B
KOPPEKTHOH (opme (HOpMYITHPOBATH CBOU BO3PAKECHUS;

B XOJ€ [JHMalora W/WIM JUCKYCCHM 3a/1aBaTh BONPOCHI IO CYIIECTBY 0OCYKAaeMoi
OHMOJIOTMYeCKON TeMbI U BBICKA3bIBaTh UJIEH, HAIlEJICHHBIC HA pellIeHHe OMOJIOrHYeCKO 3a1aun
U TIoJiiepKaHKe OJIaroenaTeIbHOCTH OOIICHHUS,

COIIOCTABJIATh CBOM CY>XKICHHS C CYXICHUSMU IPYIHMX yYaCTHUKOB AHAiiora, 0OOHapyXKUBaTh
pa3IM4Ms U CXOJACTBO MO3ULIU;

Hy6JII/I‘~IHO MNpEACTABIATH PC3YyJIbTAaThbl BBIITOJHCHHOI'O OMOJOTrHYECKOI0 OIIbITa (BKCHepI/IMCHTa,
HCCIICOOBaHUA, HpOGKTa);

CaMOCTOSITENILHO BBIOMpaTh (popMaT BBICTYIIEHUS C yUETOM 3aa4 [IPe3eHTallM HOCOOEHHOCTEN
ayIUTOPUM U B COOTBETCTBUHM C HHUM COCTaBJIATH YCTHBIE M IHCBMEHHBIE TEKCTBI C
HCIOJIb30BAHUEM UIUTIOCTPATUBHBIX MaTepHAIIOB.

CoBMecTHas IeATeILHOCTD (COTPYAHUYECTBO):

MIOHUMAaTh M HCIIOJIb30BAaTh MMPEUMYLIECTBA KOMAHIHOM M MHIUMBUIYaJIbHOW pabOThl MpH
pEelIeHNd KOHKpPETHOW  OHOJOrM4eckod mpoOsieMbl, OOOCHOBBIBATH  HEOOXOAMMOCTh
MIPUMEHEHHUSI TPYNIIOBBIX POPM B3aUMOJEHCTBHS MTPH PELLIEHUH ITOCTABIEHHON yueOHOH 3a/1a4;

INpUHUMAaTh LECJIb COBMECTHOM ACATCIIBHOCTH, KOJIJICKTUBHO CTpPOUTH HGﬁCTBI/ISI no eé
JOCTHKEHHUIO: PACIpelesaTh pOJH, J0rOBapuUBaThCs, OO0CYXKIaThb MPOLECC M Pe3yabTar
COBMECTHOH paboThI;

YMETH O606HIaTI> MHCHUSA HECKOJIBKHUX J'IIOI[CfI, MMPOABJIATE TOTOBHOCTH PYKOBOJAUTDH, BBINIOJIHATH
MOpYyUCHU:, TIOAYUHATBHCA,

IUTAaHUPOBATh OPraHM3allMI0 COBMECTHOM paboThl, ONpeNeNsiTh CBOIO poiib (C  y4€ToM
MPEANOYTEHN W BO3MOXXHOCTEM BCEX YYAaCTHMKOB B3aMMOJICUCTBHS), PACTIPEICIATh 3aauu
MEX/y 4JeHaMH KOMaHJbl, y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00Cyk1eHus, 0OMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U UHBIE);

BBITIOJIHATH CBOKO 4HaCTh pa6OTBI, AOCTUTaTh KAYECTBCHHOT'O PE3YyJIbTaTa 110 CBOCMYHAIIPABJICHUTIO
U KOOPAUHHUPOBATH CBOU JIENCTBUS C APYruMu 4JiCHaMH KOMaH/IbI;

OIICHMUBATh Ka4dy€CTBO CBOCIO BKJIaga B 06H_II/II71 MNPOAYKT IIO KPUTCPUAM, CAMOCTOATCIILHO
C(bOpMYJ'II/IpOBaHHBIM Y4aCTHUKaMH B3aHMOHCﬁCTBHH; CpaBHHUBATL PE3YyJbTAThlI C HCXOIHOM
3aJadeld M BKJIAJ KaXXIOro 4ieHa KOMAaHJIbl B JOCTHIKCHHE PE3YJIbTATOB, PA3ACIIATH C(I)pr
OTBCTCTBCHHOCTH U IIPOSABJIATL TOTOBHOCTDH K IMTPEAOCTABJICHUIO OoTuéTa nepear pyl'[I'IOfI;

OBJIAJIETh CHUCTEMOW YHHMBEpPCAIbHBIX KOMMYHUKAaTHUBHBIX JEUCTBUM, KOTOpas oOecrnedyuBaeT
c(OPMHUPOBAHHOCTH COIUANIBHBIX HAaBBIKOB U AMOIMOHAILHOTO UHTEJIEKTA IIKOJIbHUKOB.

B cipepe oenradenus  ynugepcanvmwvimu VUeOHbIMU — pe2YNAMUBHbIMU oelicmeusmu:

CamMoopranusaius:

BBIABJIIATH HpO6J’I€MBI JUJIA pCH_IeHI/IH B JKHU3HCHHBIX H y‘ICGHLIX CI/ITyaI_[I/ISIX, I/ICHOJII:3y$I
OMOJIOrMYeCKHE 3HAHUS,;

OpPUEHTHPOBATHCS B PA3IMYHBIX MOAXOAAaX MPUHATUS pElIeHUN (MHAMBHIyabHOE, IPUHSITHE
pelieHus B TpymIe, IPUHITHE PEeIICHUN TPYIIO);



CaMOCTOSITENIbHO COCTaBISATh AJTOPUTM PEIIEHHs 33Ja4M (MM €ro 4acTh), BHIOMpATh CIIOCO0
pemieHust yuyeOHOW OMOJIOTHYECKOH 3aayu ¢ y4ETOM HMMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh NPEJIaraéMble BApUAHThI PEILICHHIA;

COCTaBJIATh IUIaH JAEWCTBMM (IJIaH peaju3allid HAaMEUYEHHOrO aJifOpUTMa pPELIeHUs),
KOPPEKTHPOBATh MPEJIOKECHHBIH aJrOpUTM C YYETOM IOJIyYEHHUS] HOBBIX OHOJIOTMYECKHX
3HaHU# 00 n3yuyaeMoM OMOJIOTHIECKOM OOBEKTE;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a perieHne CaMOKOHTPOJIb (pediaeKcus):

BJIAJIETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHUBALIUU U PEe(ICKCHH;
J1aBaTh aIeKBAaTHYIO OIICHKY CUTYalllH U MpeJyIaraTh IUiaH e€ N3MEHEeHNS;

YUYUTBIBATh KOHTCKCT M MPCABUACTH TPYAHOCTH, KOTOPBIC MOI'YT BO3HHMKHYTH ITPUPCHICHUU
yqe6H0171 OMOJIOrHYECKOM 3aJlavuy, aJalITUpPOBATh PCIICHUC K MCHAIOIINMCSA O6CTOHT€HBCTB3M;

OOBACHATH IMPUYUHBI JOCTHIKCHUA (HG,HOCTI/I)KCHI/IH) PE3yJIbTAaTOB ACATCIIBHOCTH, JaBaTh OLICHKY
HpI/IO6peTéHHOMy OIIBITY, YMCTb HAXOAUTH TO3UTUBHOC Bnponsomez[meﬁ CUTyalluu,

BHOCUTDb KOPPCKTUBLI B JACATCIIBHOCTbL Ha OCHOBC HOBBIX O6CTOHT€J’IBCTB, HU3MCHUBIINXCA
chyauHﬁ, YCTAaHOBJICHHBIX OIJ_II/I6OK, BO3HHUKIIINX pr,I[HOCTeﬁ;

OLCHUBATBL COOTBCTCTBHUC PE3YyJIbTaTa HCJIU U YCIOBUAM.

OMOLIMOHAJILHBII HHTEIUIEKT:

pa3nuyarh, Ha3bIBaTh W YHPABIATh COOCTBEHHBIMH SMOLMSAMHM U 3MOLUSAMHU
ApyTHux;

BBISIBIISITh M aHAJTU3UPOBATH IPUYHHBI SMOLIUH;

CTaBUTH ce0sl Ha MECTO APYToro 4ejJoBeKa, IOHUMAaTh MOTHUBBI U HAMEPEHUSIPYTOT0;
peryaupoBaTh cioco0 BBIPAXKEHHSI SMOLIUH.

[Ipunstue cedst u Apyrux;

OCO3HaHHO OTHOCHUTBCS K IPYTOMY YeJIOBEKY, €r0 MHEHUIO;

MPU3HABATh CBOE MPABO Ha OIIMOKY U TaKOe )K€ MPaBo JAPYToro;

OTKPBITOCTB ce€0€ U IPYTHM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMON YHUBEPCAIBbHBIX YYEOHBIX PEryISTUBHBIX NEHCTBUH, KOTOpasioOecneunBaeT
(dbopMUpOBaHHE CMBICTIOBBIX YCTAaHOBOK JUYHOCTH (BHYTPEHHSS MO3UIUS JIMYHOCTH), H
JKU3HEHHBIX HAaBBIKOB IJIMYHOCTH (ympaBieHHs CcO0O0H, CaMOIUCIHIUIMHBL, YCTOWYUBOTO
MOBE/ICHUS ).

IIpenmeTrHble pe3yjbTAaThl OCBOCHHS TMporpammel B
MMO3HABATEIbHON (MHTEIUIEKTYalIbHOM) cdepe:

- HpI/IO6pCTeHI/IC OIbITa HMCIIOJIB30BaHUA MCTOIAOB OHOJIOTNYECKOM HayKH C LCJIbIO H3YYCHUA
OMOJIOTHYECKUX O6’beKTOB, SIBIICHUN U MponecCcoB: Ha6J'IIOIICHI/Ie, OMMUCAHUC, MPOBCACHUC HCCIIOKHBIX
OMOJIOTUYECKHUX OIBITOB U SKCIICPUMCHTOB, B TOM YHCJIC C UCIIOJB30BaAHUEM aHAJIOTOBEIX 1 III/I(i)pOBI)IX

OMOJIOTYECKUX TPUOOPOB U HHCTPYMEHTOB;

CbOpMI/IpOBaHI/Ie YMEHUA HHTCIPUPOBATH OMOJIOTHYECKHE 3HAHUS CO 3HAHUSIMHU U3 APyrux

y4eOHBIX IpeaAMETOB ((PU3NKU, XUMHH, Teorpaduu, HICTOpUH, OOIIIECTBO3HAHUA U T. 11.);

dbopMupoBaHHEe YMEHUH pemiath yuyeOHbIE 33Ja4d OMOJIOTUYECKOTO COMAEP)KAaHUS, BBISBIATDH

MNPUYNHHO-CIICACTBCHHBIC CBA3HU, IPOBOAUTH KAYCCTBCHHBIC M KOJWMYCCTBCHHBIC pPACUCTHI, OCJIaThb

BBIBOJIbI HA OCHOBAHUU MOJTYYCHHBIX PC3YJIbTATOB,

(dbopMHUpOBaHKE YMEHHUS IIJIAHUPOBATH yUueOHOE MCCIIeI0BAaHUE UITH IPOSKTHYIO paboTy ¢ yueToM

MOCTABJICHHOM 11eTH: (POPMYITHPOBATH MPOOIIEMY, TUTIOTE3Y U CTaBUTH331a4H UCCIICI0OBaHUS, BHIOUPATh



aZIEKBaTHO IIOCTABJICHHOM WEIM METOJbI, JEJIaTh BBIBOABI IO PE3YJbTATaM MCCIEAOBAHUS WIH
MPOEKTHOM ESITENBHOCTH;

— ¢opMHpOBaHHE UHTEpeca K YIIyOJeHUI0O OHOJOTHYECKHX 3HaHWU (TpeanpoduiIbHas
MOJITOTOBKA U MPOQECCHOHATbHAS OPUEHTAINs) U BBIOOPY OMOJOTMHMKAK MPOQHILHOTO MpeaMeTa Ha
CTYIICHH CPEIIHETO MOJIHOTO 00pa30BaHus sl OyAyIIeHIpoheCCHOHATLHON IESTEITLHOCTH, B O0JIACTH
OMOJIOTUH, MEAUIIMHBI, SKOJIOTHH,IICHXOJIOTHH, BETCPUHAPHUH, CEIILCKOTO X03SIHCTBA;

— BIIQJICHWEC HaBbIKaMU paboOThl ¢ WH(pOpPMAIUEH eCTECTBEHHO-HAYYHOTO COJCPIKAHMS,
MIPEJICTABICHHON B pa3HOW (opMe (B BUIE TEKCTa, TAOIMYHBIX JAHHBIX, CXEM, IPa(QUKOB, TUArPaMM,
MOJIEJICH, N300paKEeHUH ), KPUTHYECKOTO aHAIM3a HH(POPMAIIUH U OLICHKH €€ JOCTOBCPHOCTH;

— 3HAHWE OCHOBHBIX TOAXOJOB CEIEKIIMM U OWOTEXHOJOTUU KYJIbTYPHBIX PACTCHHIA,
XapakTepu30BaTh TCHETUYECKH MOAU(DHUIMPOBAHHBIE PACTEHUS, ONEPUPOBATh  IOHATUAMH,
rubpuansanys, OTJalieHHas TUOpUAN3anusi, UCKYCCTBEHHBIH OTOOp, rereposuc, TpaHchopmaius,
MyTareHes3, TeHeTUUECKOe PeIaKTUPOBAHHUE;

— IIOHUMAaHHEC MOJICKYJIAPHBIX MEXAaHN3MOB pCain3aliun HaCJIeI[CTBeHHOfI I/IH(l)OpMaHI/II/I U YMCHUC
CBO60,Z[HO OIICPHUPOBATL OCHOBHBLIMH ITOHATHUAMH MOHCKynﬂpHOﬁ OMOJIOTHU U ee COBPCMCHHBIX
HaHpaBJIeHI/If/'I — I'CHOMUKHU, METArCHOMUKH, IIPOTCOMUKU ;

— 3HaHUE OCHOBHBLIX 3a00JIeBaHUI YCJIOBCKA, MCXAaHMU3MOB HX PpPa3BUTHA, crocobax ux
AUArdHOCTHKHU U JICUCHUA,

— (opMupoBaHHE YMEHUS UCIIOJIb30BaTh MOHATUHHBIN annapaT 1 CUMBOJIMYECKUN S3bIK TeHETHKH,
IpaMOTHOE TPUMEHEHUE HAayYHbIX TEPMHUHOB, MOHATUH, TEOPHUH, 3aKOHOB M OOBICHEHUS
Ha0JII0AaeMBIX OMOJIOrMYECKMX 0OBEKTOB, SIBJICHUH U MPOLIECCOB, TO3BOJISIOMINX 3aJI0KHUTh PYHAAMEHT
HayYHOTO MHPOBO33PEHHS.

B nienHOCTHO-OpHEHTaIIMOHHOH cdepe:

— 3HAHUC, YTO IMPHUMCEHCHUC COBPECMCHHBIX TEXHOJIOTHI MOJ'ICKy.]'ISIpHOﬁ OHOJIOTUH TIO3BOJISET
yCIemIHO pelIaTh TaKUe 3J'IO60,[[HCBHLIC Hp06HeMBI, KaK OXpaHa Opr>KElIOH.I€I71 CpCabl, COXpAHCHUC
3A0POBbs YCIIOBEKA, KOHTPOJIb U BOCCTAHOBJIICHUEIKOCUCTEM.



Ka.nelmapﬂo - TEeMAaTHY€CKO€ IVIAaHUPOBAHHE

Ne Hara ITpumeuanue
HazBanue Temsl
IInan Daxkr

1. | PacTeHusl, KaK KUBbIE OPraHU3MBI.

2. | Benenue BpacTeHUEBOACTBO. ArpOTEXHUUECKUHN SKCIIEPUMEHT

3. | PocT u pa3BuTHE pacTeHUiA: 3TNkl OHTOTeHE3a, (PaKTOPHI,
BJIMSIIOILME HAa POCT PACTEHUM: CBET, I'yCTOTA I10CAJI0K, TUTaHHUE,
cyocTpar.

4. | Ilpaktuueckas pabora «DaKkTOpbI, BIUAIOIINE HA IPOPAaCTaHHUE
CEMsiH (pOCT IPOPOCTKOB).

5. | IIpakTrueckas padota «CO60p yCTaHOBKH JUIsl BHIPAIIMBAHUS
pacTeHH B KOHTPOJIUPYEMBIX YCIOBUSAXY.

6. Bopa. PactBop. BeITsxKka.

7. | AHUOHBI, KATUOHBI, JIEKTPOIPOBOHOCT U pH pacTBOpa.

8. | IlosyueHue MUTATEIbHBIX BEIIECTB PACTCHUSIMH.

9. | Tunsl nuTanus pacreHuil. BozayniHoe u MuHepaibHOe
(KOpHEBOE) NMUTAHUE PACTECHUH.

10. | TpaHcHOPT NUTATENbHBIX BEIIECTB PACTEHUI: BOCXOAALINH 1
HUCXOJSIIUNA TOK.

11. | Posib XMMHYECKUX 3JI€MEHTOB B TUTAHUU PACTEHUI

12. | YaoOpenwus: opranndeckre, MUHEpaIbHBIE,
MHUKPOOHOJIOTHYECKHUE.

13. | Ipaktrueckas pabora «CxeMbl MUTATENBHBIX pacTBOpOB. Pacuer
J103 y100peHUH JIsl MUTATEIbHBIX PACTBOPOBY.

14. | lIpaktuueckas padota «IIpaBusia cMenMBaHus y100peHuii»

15. | Bo3ayurHoe u MuHepaibHOE (KOPHEBOE) MUTAHUE PACTEHUH.
TpaHCIIOPT NUTATENBHBIX BEIIECTB PACTEHUI: BOCXOAAIUN U
HUCXOJSIINNA TOK.

16. | PacTurenbHas AMAarHOCTHKA U METOABI MICHTU(DUKALIUU
HEJ0CTaTKa/U30bITKa 3JIEMEHTOB ITUTAHMUSL.

17. | Perynstopsl pocTapacTeHHid. 3aluTapacTeHU

18. | IpakTHyeckas padota « DUTOMOHUTOPUHT U OIIEHKA COCTOSIHUS
pacTeHum».

19. | CoBpemMeHHbIC CIIOCOOBI MOHUTOPUHTAY.

20. | HUccrnenoBatenbekas padboTa « BiusiHue rerepoaykcrHa Ha
nmpopacTtaHue (pocT  Ha pa3HbIX CTAIUAX, B Pa3HBIX YCIOBHSIX
Pa3JIMYHBIX PACTECHUI.

21. | TIlpakTrueckas padora «KopHeBoe naBieHHEY.

22. | MpakTrueckas padota «[IpuroToBienue npemapara yCTbuil
METOJIOM CIIETKA.

23. | UccnenoBatenbekue paboThl « BinsHUe YCIIOBHI COIEPKAHUS
pacTeHHUH Ha KOJIMYECTBO YCTHUI.

24. | TlpakTrueckas padota « DyHKIIMOHATbHAS THATHOCTHKA
pacTeHUH 10 aKTUBHOCTH XJIOPOILJIACTOBY.

25. | BopHas, mecyaHasi U MOYBEHHAsI KYJIBTYPbI, HX IPUMEHEHHUE B
BbIpAIMBAaHUU pacTeHuil. DU3UO0IOTHs pACTEHUN

26. | KynbrypHble pacternsi. COBpeMEHHBIE aCIIEKThI CEJICKIINU

27. | Tuckyccus «JlomecTukanus, BCe JIM pacTCHUS U )KHBOTHBIE,
KOTOpBIE KHUBYT PSIAOM C UEITOBEKOM UM OJJOMAIIHUBAIOTCA?

28. | TIpaktrueckas pabota « MoanuuKaoHHass U3MEHYHUBOCTh
(JIUCTBS1, UTOJIKM C OJTHOTO JIEPEBA)Y.

29. | PactuTenbHast MPOIYKIIHS




30.

HccnenoBarennsckas padota «OrieHKa KauyecTBa BhIPAIIEHHOM
MHUKpo3esieHn» (Jin0o cBos, MO0 u3 MaraszuHa). [IpomexyTounas
aTTecTanus

31.

[TpakTrueckas pabota « MeTo bl OLIEHKH KayecTBa
PacCTUTENBHOM MPOAYKIIMHU: XPAHEHUE U COXPAHHOCTh
MUTATENbHBIX BEHIECTBY (10 JOCTYMHOMY 000PYI0BAHHUIO).

32.

Hanzemubie u nmoazemuslie opranbl pactenuil. [lober u
BUJOM3MEHEHHBIN nober pacteHuid. CriocoObl pa3sMHOXKEHUS
pacTeHHUI.

33.

Mukpo3eieHb: 0JI€3HOCTh U TEXHOJOTUSl. XUMUYECKUI aHan3
MPOAYKLIHH.

34.

Hrorosoe 3aHaTHE




