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INOACHUTEJIBHASA 3ATINCKA

AKTyaJlbHOCTh M Ha3HauyeHHe mporpammbl. IlporpamMma pa3paboTaHa B COOTBETCTBHH C
TpeboBanusMu DenepanbHOrO TOCYAapCTBEHHOrO0 0OpPa30BaTENBbHOIO CTAaHAAPTa OCHOBHOIO OOLIETo
0o0pa3oBaHMs, OPHUEHTHPOBaHA Ha OOECIEeYeHHE WHIAMBUIYaIbHBIX IOTPEOHOCTEH OOydyaromuxcs M|
HalpaBjlIeHAa Ha JOCTHXKEHHME IUIAHHPYEMBIX pe3yJbTaTOB OCBOEHHUS IPOrpaMMbl OCHOBHOTO OOLIEro
o0pa3oBaHMsl C YYeTOM BBIOOpa YYaCTHHKAMU OOpa30BaTEIbHBIX OTHOLICHUH KypCOB BHEYPOUHOM
NESATEeIbHOCTH. JTO TO3BOJIIET OOECIEUYHTh EIMHCTBO 00s3aTenbHbiX TpeboBanuii ®I'OC Bo Bcem
MIPOCTPAHCTBE IKOJIBHOTO 00pa30BaHus: HE TOJIBKO Ha YPOKE, HO U 32 €ro npeaenamu. Peanusyercs Takxe U
s obyuaromuxcs ¢ OB3. IIporpamma paccuntana Ha 4 4aca B Hezielnto, utoro 136 gacoB

AKTyaJqbHOCTh peajH3allid JaHHOW MPOrpaMMbl OOYCIIOBJIEHAa CaMOil OCOOCHHOCTBIO MPOEKTHO-
HCCIIEI0OBATEIBCKON IEATEIIEHOCTU. JTa A TeIbHOCTD JISXKHUT B OCHOBE TI03HABATEIILHOTO HHTEpeca peOeHKa,
SBJISICTCS 3aJI0TOM YMEHMs IUIaHUPOBaTh JIOOble AEUCTBUS U Ba)XKHBIM YCJIOBHEM YCHELIHOW peanu3aluu
uzae. JIroOble N3MEeHEeHHsT COBPEMEHHOIo OOIIecTBa CBA3aHbl C MPOEKTAaMH M MCCIEJOBAHUSAMH - B HAyKe,
TBOpYECTBe, Ou3Hece, OOLIECTBEHHOW KU3HU. [l03TOMY B@KHBIM 3JEMEHTOM pPAa3BUTHUA JHMYHOCTH
oOyyarorerocs sBisieTcst GOpMHUpPOBaHNE OCHOBHBIX HAaBBIKOB ITPOEKTHOUCCIIEAOBATENBCKOM eI TEIbHOCTH.

[Iporpammoil npeaycMOTpeHO (OPMHPOBAHHE COBPEMEHHOTO TEOPETHUYECKOTO YPOBHS 3HAHMM, a
TaKKe M IPaKTUYECKOro OImbITa paboThl C J1abOpaTOpHBIM OOOpYIOBAaHHEM, OBJIAJEHHE IpHEMaMHU
HCCIIEIOBATEIBLCKON JeSITeIbHOCTH. MeTOIbl OpraHu3anuy 00pa3oBaTeIbHONW U HAYIHO-HCCIIEJ0BATEIbCKON
JESTEeNbHOCTH TPEAYCMATPUBAIOT (HOPMUPOBAHME Yy OOYYAIOIMXCA HECTAHAAPTHOTO TBOPYECKOTO
MBIIUIEHHS, CBOOOIBI CAMOBBIPAKEHUS M HHANBUYAIBHOCTU CYXKICHUI.

Jlist IOJTHOTO y4eTa NOTPeOHOCTEeH ydJalluxcsi B MPOrpaMMe HCIONb3yeTcs AudQepeHInpoBaHHbIN
MOJIXO/I, YTO CTUMYJIUPYET YUalIerocs K yBeITMYEHUIO TOTPEOHOCTH B WHAWBUIYAIBHOM, MHTEIUIEKTYaTbHON
U TO3HABATEJIbHOW AESTEIbHOCTH M Pa3BUTUIO HAYYHO-HCCIIEJOBATEIbCKUX HABBIKOB. IIporpamma craHet
BOCTpPeOOBAHHOI B EPBYIO OUEpe b IIKOJbHIUKAMH, KOTOPbIE UMEIOT CTOWKHUN MHTEPEC U COOTBETCTBYIOILYIO
MOTHUBAIUIO K U3YyYEHHUIO IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA, €CTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM.

B noapoctkoBOM Bo3pacTe ydaniuecs NposiBIISIOT CBOIO 3aMHTEPECOBAHHOCTD B TOW MJIM HHOW 00JacTh
3HaHUI, HayyHOM HAaNpaBJICHUU WIM NMPO(HECCHOHAIBHOW NEeSATETbHOCTH. TakuM o0pa3oM HpPOMCXOIUT
(dbopmMHpoBaHKE NMO3HABATEIbHON U MPO(ECCHOHATBHOM COCTABIISAIONIEH JINYHOCTH, IOMOTAeT yJalleMmycs B
orpeJieIeHu! OyIyLIero >KU3HEHHOTo MyTH U B MPO(ECCHOHATBHOM BBIOOpE MOCIE OKOHYAHUS ILIKOJIBI.
[Tono6HOrO posa 3aMHTEPECOBAHHOCTH CTUMYJIUPYET MOCTOSHHOE XKeJlaHUE IIKOJIbHUKA K IO3HAHHUIO HOBOTO,
pacCIIMpPEeHHIO U yIIIyOJCHHIO COOTBETCTBYIOIINX 3HAHUH, M TIOJTYYE€HUIO HOBBIX B TOM YHCJIE TPAKTHIECKUX
HaBBIKOB, a TAK)KE MOTUBUPYET yUYalIerocsi Ha mpo(GOpUESHTAITHIO.

[IporpamMMa HareneHa Ha MOMOULIbL PeOEHKY B OCBOEHHMM OCHOB OpPraHM3allMM M OCYLIECTBICHUS
COOCTBEHHOW MPOEKTHO-UCCIIEI0BATEIbCKON IEITEIbHOCTH, a TAKXKE B IPHUOOPETEHNH HEOOXOAUMOTO OIBbITA
Uit paOOTHl HAJl WHIMBHIYaJTbHBIM HCCIIEOBAaHUEM WA TPOEKTOM. [IporpamMMa mOMOXeT MIKOJIHHHUKY B
Oosiee TIIyOOKOM HM3Y4YE€HUH HMHTEPECYIOUIeH ero o0JacTH eCTeCTBEHHBIX HayK, a Takke B IMPUOOpEeTeHUH
BOXHBIX COIMAJBHBIX HABBIKOB, HEOOXOAMMBIX Ul MPOJAYKTUBHOW colMaiu3alud U (HopMUPOBaHUS
IpaXJ1aHCKON MO3ULIUU:

= HaBbIKa CaAMOCTOATCIIbHOTO PCHICHUA AKTYAJIbHBIX HCCICHAOBATCIILCKUX HIIU MPAKTUYCCKUX 3anad,



BKJIIOYAIOIIETO B ce0sl yMEHUE BHUJCTh M aHAJIM3UPOBATh MPOOJIEMbI, HY)KJAIOIUECsS B PELICHUU, YMEHUE
JeTalbHO MPOPadaThIBaTh M PEANN30BBIBATH CIIOCOOBI PA0OTHI C HUIMU, YMEHHUE TUIAHUPOBATh COOCTBEHHYIO
paboTy U CaMOCTOATENIEHO KOHTPOJIUPOBATh CBOE MIPOBIKEHHE K KETAeMOMY Pe3yJIbTaTy;

- HaBblKa TI'€HEPUPOBAHUSA U OQPOPMIICHHMS COOCTBEHHBIX MJEH, 0OjeueHHs uUX B YHAOOHYH s
pacnpoctpaneHus: hopmy;

- - HaBBIKA YBAXXHUTEIHHOTO OTHOIIEHHS K Uy>KUM B3TJISAAM M UAESIM, 0OPMIIEHHBIM B paboTax APYrux
JOJIEH, TPYTUX aBTOPOB - BIA/ICTBIIEB UHTECIUICKTYaIbHOW COOCTBEHHOCTH;

- HaBBIKA IMYOJUYHOTO BBICTYIUICHHS repe]] OOJBIION ayIMTOpHEl, apryMEeHTUPOBAaHUS U OTCTAaUBAHUS
CBOEH TOYKH 3pEHUs, OTBETOB HA BOIIPOCHI CBEPCTHUKOB M B3POCIbIX, YOSKICHUS IPYTUX B CBOEH IpaBOTE,
IIPOJBUKCHMSI CBOUX HUJIEH;

- HaBblka pabOThl CO CHEUUAIN3UPOBAHHBIMU KOMIBIOTEPHBIMH IPOTrpaMMaMH, J1IaOOpaTOPHBIM
000pyJOBaHUEM, TEXHUUYECKUMM YCTpOcTBaMHu, OMOIMOTEUHBIMH (POHIAMH U HHBIMH pecypcamH, C
KOTOPBIMH MOKET OBITh CBsI3aHa IPOEKTHOMUCCIIE0BATENIbCKAsS AEATEIbHOCTD MIKOJIbHUKA.

Kpome Toro, paGora mIKOJBHMKA HaJ IMPOEKTOM WM HCCIEIOBaHHEM OyaeT crnocoOCTBOBATH U
Pa3BUTHIO €r0 aJCKBaTHOW CAMOOLIEHKH.

BapuanTsl peanu3auuu nporpaMmmbl 1 (popMbl IPOBeIeHUS 3aHATHIA.

JlanHasi mporpaMma paccuuTaHa Ha paOoTy co IWKonbHMKamMu 5-9 kiaccoB. Ilemarory BaxHee
AKIICHTUPOBATh CBOE€ BHUMAHHUE HE CTOJBKO HA KA4eCTBE PE3yJIbTaTa IPOEKTa MM UCCIEI0BAHUS, CKOJIBKO
Ha TOM, YTOOBI YHAIUICS M10Ty4all 3HAaHHSI B TOM YHUCJIE U YEpPE3 BBIINOIHEHNE PAKTUYECKOT0 3aJaHusl, Jelial
BBIBOJIbI M YMO3AKJIIOYEHUs HA OCHOBAHMM CBOErO HCCJIEAOBAHMS, YUWICS CPAaBHHUBATh €0 PE3YJbTaThl C
TEOPETUUYECKUM MaTepUajIoM U MCCIEAOBAHUAMHU JIPYrUX IIKOJIbHUKOB. TakuM 00pa3oM, MIKOJbHUK OCBOUT
OCHOBBI IPOEKTHO-UCCIIEAOBATENBCKON JESITEIbHOCTH U NMPUOOPETET HaBBIK KPUTHUYECKOI'O OTHOLIEHUS K
MaTepuaiy.

IIporpamma pa3buta Ha MOJYJIH, KOTOpPbIE MOTYT OBITh HCIOJB30BaHbl JIMOO YaCTHYHO, JHOO
MIOJIHOCTBIO.

B3aumocBsa3p ¢ nporpamMmoil BocnuTaHus. IIporpamma Kypca BHEYPOUHOH I€ATEIBHOCTH
pa3paboTaHa ¢ y4eTOM pEKOMEHJAlMi NPUMEPHOM MpOrpaMMbl BOCHHUTAHUS, YYHUTBIBAET ICHXOJOIO-
nejarornyeckue 0CoOEHHOCTH JaHHBIX BO3PACTHBIX KAaTEropuid. DTO MO3BOJISIET HA MPAKTUKE COEAUHUTH
oOyyarollyl0 W BOCIUTATENbHYIO JI€ATEIbHOCTh I€Jarora, OPHUEHTUPOBATH €€ HEe TOJbKO Ha
MHTEJJIEKTYaJIbHOE, HO U HAa HPaBCTBEHHOE, COLIMAIbHOE pa3BUTHE peOeHKa. DTO MPOSBIIAETCS:

- B IPUOPUTETE JUYHOCTHBIX PE3yJbTAaTOB PEAIM3ALNH IPOrPAMMBI BHEYPOUHOH JEATEIBHOCTH,
HalEIMNX CBOE OTPAKEHNUE U KOHKPETU3ALUIO B IPUMEPHOU MPOrpaMMe BOCITUTAHUS;

- B BO3MO)XHOCTH KOMILIEKTOBAHUS Pa3HOBO3PACTHBIX IPYII JUIsl OPraHu3aluu NpodopreHTauOHHON
JEATEIbHOCTH IIKOJIBHUKOB, BOCIIUTATEIBHOE 3HAYEHHE KOTOPBIX OTMEYAETCS B IPUMEPHOM IIporpamme
BOCIIMUTAHMS,

- B MHTEPAaKTUBHBIX (opMax 3aHATHH AN [IKOJBHUKOB, OOECHEeYMBAIOIIMX OOJBIIYI0 UX
BOBJICYEHHOCTh B COBMECTHYIO C MI€1ar0roM M JPYTUMH JI€TbMHU JESITeIbHOCTh U BO3MOXXHOCTb 00pa30BaHUs
Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOITHOCTEH, KITIOUeBOE 3HAUCHHE KOTOPBIX [l BOCITUTAHUS TOAYEPKUBACTCS
IIPUMEPHOM MPOrpaMMOM BOCIIUTAHUS.

OcoOenHocT padoThl y4yHTedsl MO Nporpamme. 3ajaya y4YdTeNsl COCTOUT B TOM, UTOOBI

COMPOBOXKAATh Tpoliecc MpohecCHOHATHLHOM OpPUEHTAIlMK IMKOJbHUKA, PACKpPbIBas TMOTEHIHAT KaXKIO0TO



yepe3 BOBJICUCHHE B MHOT0OOOpa3HYIO JesATeNIbHOCTh, OPTaHM30BaHHYI0O B pa3HbIX (opmax. [Ipu 3Tom
pPE3YyIbTaTOM pa6OTBI YUYUTCIIA B ICPBYIO OUCPCAb ABJIACTCA JIMYHOCTHOC PA3BUTUC YHAIIICTOCA. JIMYHOCTHBIX
PE3YIbTATOB YUYHUTCIIb MOXKCET OOCTHYb, YBJICKASA YYCHHKA COBMECTHOM H HHTepCCHOI‘;I AM 000UM
JEATeNIbHOCTBIO, YCTAaHABIMBAs BO BpEeMs 3aHATHH JOOpOXKeNnaTelnbHY0, MOJIEPKHUBAIOIIYI0 aTtMochepy,
HAChIIas 3aHATHS [ICHHOCTHBIM CO/ICPKaHUEM.
[TpumepHas cxema IpOBEICHUS 3aHATHIA 10 IIPOrpaMMe:

1. O6wsacHeHne TeOpeTHUECKOTO MaTepHaa Mo TEME.

2. TloaroToBka K SKCIEPUMEHTAIBLHOMY 3aHATHIO, 00CYKIEHHE OOBEKTOB ISl TIPAKTHYECKOTO 3aHATHS.

3. TlpoBeneHre NPAKTUYECKOTO 3aHATHA - OCHOBHAs 3a1aya OCBOECHUE METOJOJOTHH JaHHOTO
HKCIIEPUMEHTA.

4. ITo oxonuanumu MNpEaAJIONKUTH JCTAM, KOTOPBIC 3aMHTCPCCOBAJIMCh NAHHBIM SKCIICPUMCHTOM, Pa3BUTH
€ro B UCCIIE0BATENBLCKUI MPOEKT. J{J1s1 3TOro He06X0IMMO 00CYAUTH 00BEKTHI, KOTOPBIE YICHUK OyIeT
UCCIIEJ0BaTh, COCTABUTH IIJIAH SKCIIEPUMEHTA.

5. IToMOYb YyUEHHKY NPOAHATM3UPOBATh PE3YIBTATHI OKCIIEPHMEHTA.
6. OueHuTh pe3ysbTaThl IPOEKTHO-UCCIIEA0BATEIBCKOM 1€ATEIbHOCTH IKOJIbHUKOB MOXKHO B
IIPOLIECCE 3AIIUTH UMM CBOMX pabOT B paMKax IMIKOJIbHOW HayYHOIPAKTUUECKON KOH(PEPEHIIUH.

COJIEP)KAHUE KYPCA BHEYPOUHOU JESATEJBHOCTH

Monayab «Kak ;KHBOTHBIE M PACTEHHS MPUCIOCAGJIMBAIOTCS» (IBOJTIOIHOHHASI YKoJI0THS) (34 yac)

1. Mot uccneoyem ncusvie o6vexmut (6 uacos)

CBoJiCTBa U CTPOCHHE JKUBBIX OPTaHU3MOB (CTPOCHHE KJICTKH). BHI, 0cO0b - OpraHu3M Kak eauHast
cucrema. Apanrtanuu (mpucnocobnenus). Ilonarue romeocraza >xuBoro opranusma. CrnocoObl ero
MO PKAHUS.

[TonsiTue BapuaTuBHOCTH NpU3Haka. Mccnenosarensckue padboTsl «Bcee nu (cuHuIbl, 0Ky, 6epe3bl U
T.]1.) OIMHAKOBBIE? DOTOKBECTY.

Orpanunuenus MoppoIOTHYecKuX 1 (PU3HONIOTHUECKHX ananTamnuii. [louemy opraHu3Mbl HE CTAHOBSTCS
0eCKOHEYHO OOJbIIUMH, MaJleHbKUMU, BeesaHbIM. [IpakTuueckas pabora «CocTaBisieM KHUTY PEKOpIOB
pacTeHUM U KUBOTHBIX HAIIETO Kpasi».

2. Bauanue okpyscarouieil cpedvl na scussie opzanuzmol (12uacoe)

dakTopbl OKpyXarmmeil cpeapl (abuoTHuUecKue, OHOTHYECKHE, AaHTPONOreHHble). [Ipumepsl
abuoTnueckux (hakTOpoB, OKA3bIBAIOLIUX OCHOBHOE BIHMSHHUE HA JKU3HEIEATEIBHOCTh JKUBBIX OPTaHU3MOB:
TEeMIIEpaTypa, CBET, BIaXHOCTh. [IpakTnueckoe 3ansatue «L{BeT u Temno» (KyOUKH JibJja B3BECUTh, MOJIOKHUTh
B vamku [lerpu Ha pasHouBeTHYIO Oymary, dyepe3 30 MUHYT B3BECHTh 3aHOBO - KTO OBICTpee pacTasii).
[IpakTuueckoe 3ausTHe «4YT0 pacTBOpsercs B BoJe» (9kcnepuMeHT «Kunkuit jom»). [lpaktuueckoe 3anstue
«Anddysus BemecTs B Bojie (pacTBOPHI)», «/[BrkeHHe pacTBOPOB 1o IIBETKY». [IpakTrdeckoe 3anstue «Jlex
maaBaeT B Boje (aicOepru, 3amep3aHue BojoeMoOB)». [Ipaktuueckoe 3anstue «Jlem mpu 3amep3aHuu
pacupsieTcs» (paspylueHue kaMHs (IT04BooOpa3oBaHue), 3aMep3aHe KIETOK).

OCHOBHBIE 3aKOHOMEPHOCTH TPHUCIIOCOOJICHHUS KHUBBIX OPraHU3MOB K a0MOTHYECKUM (aKTOpaM.
ITpucnocobnaeHns K OCHOBHBIM aOMOTHUYECKUM (haKTOopaM: TeMIIepaTypa, BIaXHOCTh U cBeT. [IpakTuueckoe

3ansatue «lllyba» (kyOMKM IbJa 3aBepHYTb B pa3HbIi MaTepHual, B3BECHTb). l[IpakTHueckoe 3aHsATHE



«[TurmMeHTb» (MOXXHO pa3fenuTh HA BaTMaHe Kpacutenu u3 ¢ioMactepoBy. [Ipaktuueckoe 3anarue «Kak
YKUBOTHBIE IJIABAIOT B BOAE» (DKCIEPUMEHT C MUIETKOMN).

UccnenoBarensckue paboTsl «BrusHue cBeTa (TEIUia, BIAKHOCTH, COCTaBa TMOYBBI) HA PACTCHHS B
€CTECTBEHHBIX MJIM UCKYCCTBEHHBIX YCIOBHSIX» (Ha JOCTYITHOM MaTepuaie).

3. Bzaumooeiicmeusn ycusvix opzanuzmoé (4 uaca)

buotnueckue gaxTopsl. 3aKOHOMEPHOCTH PAa3BUTHUS MEXBHUIOBBIX B3auMOOTHoleHUH. KosBomronus
(XMUIHUK-)KEepPTBa; Mapa3uT-X03iWH) OBoJIonuUs crpareruii qoObiBanus numu. CouuaabHOCTh. Bujbl-
BceneHnbl. Ilepeyenr pacteHuii- Bpemuteneii. HWccnepoBatenbckas pabora «HabOmromenust 3a
B3aMMOOTHOLICHUSIMH KUBOTHBIX NpU JOOBIBAHUU MUIMU (KOPMYIIKH ISl NTHUL, JUISI TOPOJACKUX WM
CeJIbCKUX KUBOTHBIX). BeO-kamepoi». MccnenoBarenbckas pabora «PacnpocTpanenrie BUJ0B- CHHAHTPOIIOB
B HAIlIEl MECTHOCTH.

4. Yenoeex ¢ sncusnu pacmenuii u ncueomnvix? (6 uacoe)

AnTponorenssie haktopsl. [IpaBaa 1, 9T0 MEpBOOBITHBIC JIFOIH KU B TAPMOHHH
¢ npupoioii. OoMalIHUBAHUE U IPUPYICHHE KUBOTHBIX M PAaCTeHHI. 3aueM criacaTh BHIMUPAIOIINE BUIBI,
Kak 3To nenath. KyapTypHbIC pacTeHUs B WX qUKWe npeaku. [loueMy BakHO MX coxpaHsaTh. PazHooOpasue
KYJIbTYPHBIX PAcCTEHUH W UX 3HAYCHHE B XKU3HU yenoBeka. Kpachas kHura Bameit tepputopuu. Ocobo
OXpaHsieMbl€ TepPUTOPHUH, 3anoBeAHNKH Poccuu u mupa. [Ipaktrdeckas padora «Pa3Hoobpasue KyabTypHBIX
pacTeHUl B BallleM PETHOHEM.

UccnenoBatensckass pabota «BnusHue aHTPOMOreHHbIX (DAKTOPOB Ha pa3BUTHE pACTEHHUI B
ropo/ie/HACEIIEHHOM ITYHKTE».

Dkckypceusi/mpaktudeckas padota «OOIIT B Baiiem peruoHe - yHUKaIbHbIE 00BEKThI TPUPOIBIY.

5. Dxonozuueckue nuwu (6uacos)

buocdepa - ogna n3 BaxkHeWmux ob6oouek 3emiau. UTO Takoe «9KOJIOTHYECKHE HHIIN» W KaK OHH
dbopmupytorcs? dopMupoBaHUE 3HAHHK MO OWOPa3HOOOpa3UI0 KU3HEHHBIX (OPM, TOBEIECHUYECKUX
MpUCIIOCOOIEHUH, MOAU(PUKAIMOHHAS U3MEHYUBOCTH (Ha 0a30BOM ypoBHe). PacTurenbHble coo0IIecTBa U UX
TUMbBl. Pa3BUTHE U CMEHBI PACTUTEIHHBIX COOOIIIECTB.

UccnenoBatenbekue paboThl «DKOJIOTHUECKUE HUIIIU BOKPYT TeOs - omrcaHue (PakTopoB OKpYKarolen

CpCALD). HccnegoBaTenbckue pa6OTLI «DeHOIOTHYECKHE Ha6J'IIO,Z[eHI/I$I)).

Moaysib «OcHOBBI pacTeHHEeBOACTBAY (34 yac)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTEeHUEBOJCTBO: OCHOBHBIE (DAKTOPHI BBIpALIMBaHUSA pacTeHUil. Vctopust pa3BuTHS
arpoxuMuyeckux 3HaHuil (pabotel M.B. Jlomonocosa, lO. JIubuxa, Byccenro, B.B. Jlokyuaea, K.A.
Tumupszena, I1.A. Koctberuesa, [I.H. IlpsuumnnkoBa u ap.). [lpaktuueckas padora «bouka JIn6uxan.

2. Azpomexnuueckuii yxcnepumenm (6 uacoe)

[IpaBuia MOCTAaHOBKHM arposKcrepuMeHTOB. IlocTaHOBKa 3KCIIEPUMEHTOB C pacTeHUsMH. BpiOop
TEMBI, COCTAaBJIEHUE T'MIIOTE3bI, LIEIH U 3a/1a4 SKCIIEPUMEHTA 110 BBIPALIUBAHUIO PACTEHHUI B KOHTPOJIUPYEMOU
cpene. KoHTponu, NMOBTOPHOCTH, IpPOBENEHHE H3KcrepuMeHTa. [lmaHmpoBanume skcnepumeHnTta. OneHka
pe3ynbTaToB sKcnepuMenTa. MccnenoBarenbckas pabota «DakTophl, BIUSIONIME HAa MPOpPAcTaHUE CEMSH
(pOCT IPOPOCTKOR)».

OcBoeHue TEXHOJIOTNHU KpYTJIOTOAUYHOTO BbIpallluBaHU A cajlaToB n MHKPO3CJIICHA B



KOHTPOJHPYEMBIX HCKYCCTBEHHBIX ycioBusix. COOp yYCTaHOBKM [UIsi BBIpAl[UBAHUS PACTCHHUHA B
KOHTPOJIUPYEMBIX YCIOBUSX.
3. Ponb xumuueckux snemenmos ¢ numanuu pacmenuii (20 uacoe)

Bonma. PactBop. BreITsi’kka. AHHMOHBI, KaTHOHBI, 3JeKTporpoBogHocTs W pH pactBopa. Posb
XUMUYECKUX JJIEMEHTOB B NMTAaHWU pacTeHuid. I[lomydeHue NUTATENbHBIX BEIIECTB PACTEHUSMM.
[IpakTnueckass pabora «Cxembl MUTATENbHBIX pacTBOpPoB. PacueT 103 ymoOpeHuil uis NHUTaTENbHBIX
pacTBOPOBY.

Yao0peHus: opraHudyeckue, MHHEpalbHblE, MHKpoOHojormyeckue. THIBI TNUTAHUA PACTCHHIA.
Boznymnoe n MuHepaibHOe (KOpHEBOE) MUTaHHe pacTeHUU. TpaHCHOPT MUTATENbHBIX BEUIECTB PacTEHUI:
BOCXOJISIINN U HUCXOAAIIUHN TOK. BaxkHeimume kanuitaeie, pochopHbIe 1 a30THBIC YI0OpEHUSs, X CBOMCTBA.
ITpocteie u cnoxuble ynoOpenus. [Ipaktuueckas padora «[IpaBuia cmemmBanus ynoopenuii» [Ipakruueckas
pabota «[IuTaHnue pacTeHHIA: TEXHOJIOTHS IPUTOTOBIICHUS MUTATEIBHBIX PACTBOPOB JUISl PA3HBIX KYJIBTYP».

Poct u pa3BuTHe pacTeHMI: STambl OHTOTeHE3a, (PAKTOPBI, BIMSIOUIME HA POCT PACTEHHIA: CBET,
rycTOTa IIOCAaOK, NMuTaHue, cyocrpar. Ilpaktuueckas pabota «MOHUTOPUHT MHUHEPAIBHOTO THTAHHS
pacTeHun».

OcoOeHHOCTH MUTaHUS PACTEHUI a30TOM. A30T M €ro 3HAaYeHHE B KU3HU pacTeHuil. @opMbl a30Ta U
UX IPEBPALLEHUE B ITOYBE.

Uctounuku docdopa mia pactenus. 3HaueHue (ocdopcoaepkanmx coequHeHnl B kietke. Ponb
MaKpOIPTUUYECKUX COeAMHEHUN (hocdopa B IHEPreTHIecKOM 0OMEHe.

Brnusinue xanust Ha ¢pu3nUecKue CBONCTBA MPOTOIIa3Mbl, HA (JEPMEHTHI YIIEBOJOPOJIHOTO OOMEHa,
cuHTe3 O0enKoB U JIp. Ponib kanus B moaaep:;kaHUU HOHHOTO OaaHca B TKaHSX, B IPOLIECCaX CaMOPETyJIsIiu.

PerynsaropHast u cTpyKTypooOpa3oBaTenbHasi pojib KaJIbIUsA. YdacTHe B 00pa30BaHUU KIETOYHOH
CTEHKH, MOJJIEP>KAHUU CTPYKTYpbl MEMOpPaH U PETyJIsLus UX POHUIIAEMOCTH.

3HavyeHNe Maruus B MeTaboau3Me pacTeHui. Maruuii B coctaBe XJiopouiiia, CX0ACTBO XJIopoduiiia
1 TeMoryio0rHa Kak CBUJIETENIbCTBO €IMHCTBA OPIraHUYECKOT0 MHpA.

Cepa 1 ero OCHOBHBIE COEIUHEHHS, UX pOJIb B CTPYKTYpHOM OpraHu3alluy KJIETKH, y4yacTue B
OKHCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIMAX.

MuxkposnemenTsl. [IpencTaBieHus 0 poji MUKPO3JIEMEHTOB B MeTaboau3Me pacTeHnil. OCOOeHHOCTH
MOCTYIJICHUS MUKPO3JIEMEHTOB B pacTeHusl. CUHEprU3M U aHTarOHU3M 3JIEMEHTOB MUTaHUSI PACTEHUI.

PactuTtenbHas MuarHOCTHKa U METOJBI MIEHTU(UKALUN HEJOCTAaTKa/U30bITKA IEMEHTOB MUTAHUS.
[TpakTuueckas pabota «PacTuTenbHass TUarHOCTHKAY.

UccnenoBatensckas padora «OleHKa COCTOSIHMSI KOMHATHBIX PAcTeHUU, PACTEHUH Ha IIKOJIHHOU
TEPPUTOPHUH, YCTAHOBKA MPUYHH MMATOJIOTUYECKUX COCTOSIHUHN (TIpU
HaJTUIHH)».

UccnenoBarenbckas pabora «OueHKa BIUSHUS Pa3MYHBIX 3JEMEHTOB Ha COCTOSIHME pacTeHUM

(cocTaBiieHHE PA3IMYHBIX TOJKOPMOK)».

4. Pezynamopur pocma pacmenuii. 3auguma pacmenuii (4 waca)
[TonsitTue o perynsitopax pocra pacteHui. CTUMynsTOpbl pocta - (UTOTOPMOHBI (ayKCHHBI,
ru00epeuIHbl, TUTOKUHUHBI). VHruouropsl pocra pactenuii: 1. mpupogHsle (abcuu3oBas KHUCIOTa U

HEKOTOphle (PeHONbHBbIE BellecTBa (MKyMapoBasi, KOpWUYHAs, CaJUIMIIOBass K-Tbl), 2. CHHTETUYECKHE



(MOpdaKTUHBI, peTapIaHThI, 1e()OTHAHTHI, JECUKAHTHI, TepOUIINIbI). DUTOMOHUTOPUHT U OIIEHKA COCTOSTHUS
pactenuii. CoBpeMEeHHbBIE CIOCOObI MOHUTOpHHTA. [IpakTuueckas pabora «DUTOMOHUTOPUHT M OIICHKA
coctostHUS pacteHuii. COBpeMeHHbBIE CTIOCOOBI MOHUTOPHHTAY.

HccnenoBarensckas padbota «BnusHue rerepoaykcruHa Ha nmpopactaHue (pocT Ha pa3HbIX CTAAUsX, B
Pa3HBIX YCIOBHSX) PA3IUYHBIX PACTCHUI.

3ammMTa pacTeHUW OT BpEAMTENICH: OCHOBBI Owomerona. IIpaktuyeckas pabora «MHcekTapuw:

IIpaBujia U YCJIOBHA pa3BCACHUA ITOJIC3HBIX HACCKOMBIX).

5. Boonas, necuanas u noueeHHas Kyabmypol, UX RPUMEHEHUE 6 CbIPAUUEANUN PACIEHUIL.
QDu3zuonocua pacmenuit (8 uacos)

Bonanasi, necuanasi 1 mouBeHHas KyJbTypbl, UX IPUMEHEHUE B BbIpallliBaHuU pacteHuil. [IpoBenenue
BOJIBI B KOpHE U cTeOe pactenuid. [IpakTudeckas paborta «KopHeBoe gaBlieHUE).

BoaHbii pexxuM pacTeHHid: CTPOSHUE YCTHHIL: (DaKTOPBI, BIUSIONIME HA UX PACKPHITHE U 3aKPBITHE.
3HaueHHue MEXaHW3Ma PETyJSIUN UCTapeHus Biaru pacreHueM. [Ipakrmueckas pabora «lIpuroromicHue
rpenapara yCTbUIl METOJOM CIIETIKay.

HccnenoBarensckue paboThl: «BiussHEE yCIIOBUH COACpKaHUS PACTCHUN HAa KOJMYECTBO YCTHHID.

DoTOCHHTE3 - YHUKAIBHBINA TpoIiecc pacTeHuid. TeMHOBas u cBeToBas Ga3bl GOTOCHHTE3A. SHAYCHHE
dboTocuHTe3a 1715 KUBBIX opranu3MoB. [IpakTuueckas pabota « DyHKIMOHAIbHAS AUATHOCTHKA PACTEHUH 11O
aKTUBHOCTH XJloporuiactoBy MccnenoBarennckas pabora «Omnpenenenue ximopodmmna A u b, onenka
(OTOCHHTETHUECKON aKTUBHOCTU PACTEHUN U (haKTOPOB, BIUAIOIINX HA HEE.

@dakTOophl pocTa pacTeHU: BO3yX U aspanus. [logzemMHOe bIxaHue pacTeHUI: COCTaB IOUBEHHOTO
BO3/yXa, ra3000MeH. ' a3000MeH npu OecriouBeHHOM BhIpaniuBanuu. [Ipaktudeckas padora «Aspanus, CO2
u O2. Jlsixanue pacteHuii». [Ipaktuyeckas pabota «/IpixaHue pacTeHMii: OlleHKa HMHTEHCUBHOCTH JbIXaHHSI
pacTeHUH U MIIOHA0BY.

UccnenoBarensckue padboThl: «BnusHue crocoba BelpamuBaHMs (COCTaBa NMUTATENbHOM CMecH,
CXEMbI BHECEHH ) HA POCT M PA3BUTHUS PA3TUYHBIX PACTEHUI.

6. Kyaomypnoie pacmenus. Cospemennvle acnexkmot cenexyuu (20 uacos)

Kak wdemoBek cram wucnosnb3oBaTh pacteHusi? CBs3b pa3BUTHS [HUBWIM3ALUA YEJIOBEKA |
oJoMallHUBaHus pacteHuid. Jlomectukanus. J{uckyccust «/loMectukarus, Bce JIM PaCTEHUS U KUBOTHBIE,
KOTOPBIE KUBYT PSAOM C YETOBEKOM MM OJIOMAITHUBAIOTCA? MOXKHO JIM CUATATh TapakaHa 0JIOMAalTHEHHbBIM
YKUBOTHBIM?»

HacneacTBEHHOCTP U M3MEHUMBOCTh - OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB. VMI3MEHUYMBOCTD.
Bunsr usmenuuBocts. [IpakTudeckas padbora «MoaudukainoHHast U3MEHYUBOCTH (JIUCThS, UTOJIKH C OJHOTO
JIEpeBa)».

I'en - marepuanbHBIE HOCUTENb HACJIEICTBEHHOCTH U HM3MEHYMBOCTH. HyKIIEMHOBBIE KHCIOTHI.
Jlokanu3zanus reHernyeckoro Marepuana B kietke. [lenenue knerok. Permmkamus JJHK. OcHoBHas morma
MoJieKyisipHoil  Ouosiorun. Tpanckpunuus. Tpancnsauua. Myranuu. [lpaktuyeckas pabotra «l'eH -
WHCTPYKIMA TO0 cOOpKe KJIeTKH (Ha Oucepe wim KOHCTpykTope)». Ilpaktuueckas pabora «MyTtamusi Ha
OyTepOpone (Jirob0 0OBEKT U3 MPEeAbIAYIeH paboThl, T/Ie U3MEHEHNE HHCTPYKITUU MPUBEIET K U3MEHEHHIO
BHEIITHETO BUA OOBEKTA)».

Oddekt OyTHUIOYHOTO TOPJBIIIKA W TE€HETHYECKOoe pazHooOpasue. Uto Takoe reHOaHk? 3adem



COXpaHATh I'€HETHYECKUEe pecypchl pacTeHuil? OCHOBHBIE CIIOCOOBI COXPAHEHUS! TEHETHYECKHX PEeCcypcoB
pacrtenwuii (eX Situ u in situ).

3nayenne pabor H.M. BaBunoBa. 3akOoH TOMOJOTHYECKHX pAAOB. LIGHTpBI HPOMCXOXKACHUS
KyabTypHBIX pacTenuii H.W. Basunoa u I1.M. JKykosckoro. [Ipaktudeckas padota mo rpynnam «OTKyaa Ha
HaIuX CToJaX (PpyKTHI/OBOIIH/3IAKHY.

OcHoBHble MeToIbI cenekiuu. [ ubpuanzanus. @opmbl 0T60pa. OCHOBHBIE HANPABICHUS CEIEKINH:
yIIydllleHUEe YpOKaHOCTH, YCTOMYMBOCTH K OMOTHYECKMM U abuotudeckuMm ¢akropam. [Ipaktuyeckas
pabota «BripamuBaem ropox. Kak npoBecTu ckpeniyBaHie y ropoxa.

Ectb nu xu3Hb B npoOupke? buoTtexHomorus KyabTypHBIX pacteHuid. MccienoBarenbckas pabora
«BpIpamuBanue pacteHuid B MpoOHMpKe» (MOXKHO BOCHOJB30BATHCSA PE3yJbTaTaMU  MPEABLIYIIUX
SKCIIEPUMEHTOB 10 COCTABJICHUIO ITUTATENIbHBIX PACTBOPOB JIsl PACTEHUIA).

Kak denoBex moxxkeT MonuduiupoBars pacteHus? I'enernyeckoe penaktupoBanue. CoBpeMeHHbIE
MOJIXO/IbI U JOCTHIKEHHSI TeHETHYECKOT0 pelakTupoBanus pacreHuil. [Ipaktudyeckas  pabora «I 'eHOMHBIE
HOKHUIIBI

(MonenupoBanue padotsl cuctembl CRISP-Cas).

1. Pacmumensnasa npodykyus. (8 uacos)

HanzemHubie 1 mog3emMHble opranbl pacteHuid. [lober u Bugon3MeHeHHbIi moder pacrenuii. CriocoOsbl
Pa3MHOKEHHUsI PAaCTEHUM.

[TonsiTue o kauecTBe NMPOAYKTOB nuTaHus. [IpoGieMbl KOHKYpEHIIMM OTEYECTBEHHBIX MPOAYKTOB
MUTaHUS C UMIIOPTHBIMU. JIOrMCTHKA TOCTaBKHU U CPEJICTBA COXPAaHEHUs IPOAYKTOB uTaHusl. [IpakTiuueckas
pabora «IIpenensHo momyctumbie konteHTpanuu (ITJIK) 1 MeToap KOHTpOIIST 6€30MaCHOCTH PACTUTEIBHBIX
IIPOJYKTOB ITUTaHUS.

Mukpo3eneHb: MoJie3HOCTs W TexHosorusi. HccienoBarenbckas pabora «OleHKa KadyecTBa
BBIpAIllEHHON MHUKpPO3€eIeHn» (JI100 cBOs, TMOO U3 Mara3suHa).

Xumuueckuil  aHamu3  npoaykuuu.  OcHoBbl  crnektpodoTtomerpun.  I[loTeHumomerpus.
Xpomarorpadus. [Ipaktuyeckas pabota «MeTo/1bl OLIEHKU KauecTBa PACTUTENbHON MPOIYKIIUU: XPAHEHUE U
COXPAaHHOCTh NMUTATEIbHBIX BEHIECTBY (10 JOCTYIHOMY 000pY/I0BAHUIO).

Uccnenosarenbckas padora «Onpenenenue Butamuia C MeTo/10M 0OpaTHOTO TUTPOBAHUS B IUIOAAX

Ha pa3HOM CPOKe (Croco0e) XpaHSHUS».
Mooyne 3 «buomexnonozuu»

1.9ykapuomuueckue opzanuzmol ¢ ouomexnonozuu (niecnesvle 2puodvl, OpoX;cxHcu, 600opociu) (12
uacoe)

[1necueBble TpUOBI TPOAYLEHTHI OMOJOTHYECKH AKTUBHBIX BEIIECTB.

OOmast xapakTepuCTHKa JPOXOKeH caxapoMuieToB. McTopus HCHOJIB30BaHUSA JAPOXOKEH B
TPaIUIIMOHHON OMOTEXHOJOTHH. TEeXHONOTUM BHUHOJENHSA M XJIeOONeueHHs, CIeNUaTu3UpPOBAHHBIE Pachl
apoxokeid. Metabonmusm aposxokeid. Peakuus cnuproBoro Opoxkenus. JlaGopatopnas pabota «llogcuer
KJIETOK Jpoxkeid B kamepe [opsieBa». Jlabopatopnas pabora «OOHapykeHHE MPOAYKTOB CIIMPTOBOTO

6pO)KeHI/I$IZ OTUJIOBOT'O CIIMPTA U YTJIICKUCIIOIO Ta3ay. HOJIy‘{eHI/IC BTOPHUYHBIX MeTa0OJUTOB B APOiKIKax.



JIpO3KM Kak MPOAYLEHTHl OMoTOoIIHB. [Tomydyenue eneBbIx OSIKOB B IPOATKAX.

OcoOeHHOCTH BEreTaTUBHOTO U MOJIOBOTO Pa3MHOKEHUS Y IPOAOKEH, 3HAUCHUE U3YUYCHHUS MUTO3a U
IUTOKMHE3a JJISi ONTUMH3AIMU MTPOLECCOB KYIbTUBUPOBAHUS TPOXIKEBBIX ILITAMMOB, TOHUMAHHs NPUYUH
MaTOT€HHOCTHU JAPOXOKEH M rpuOOoB, MOMCKAa MUIICHEH (YHTUIUIOB M pa3paOOTKH HOBBIX JIEKAPCTBEHHBIX
npenaparos. JlabopaTopHnas padora «HabmoneHne pa3MHOKEHUS IPOKIKEBBIX KJIIETOK.
[Tpaktnueckas pabora «[lomyuenne TBOpora M Kedupa Ha OCHOBE MOJOYHOKHUCIBIX OakTepHi».
[TpakTnueckas pabota «OCHOBHBIE BHIBI KBaca M UX XapPAKTEPUCTHKA» «/IpOXKHM M MOJIOYHOKHCIIBIC
OakTepuy, MpUMEHSEMBbIC sl TMPOU3BOJCTBAa KBaca». llpakTmyeckas paborta «CpaBHUTENBbHBIM aHAIH3
Pa3BHUTHUS APOAOKEH B a9pOOHBIX M aHAIPOOHBIX ycroBusax». [Ipaktudeckas padbora «MeTo1bI OLIEHKH CBOHCTB
xJ1IeboneKapHbIX Aposxxkeir. Oco0eHHOCTH MPUMEHEHUS TPECCOBAHHBIX, CYIIEHBIX U MHCTAHTHBIX JPOKKEH.
HccnenoBatensckas pabota «BnusHue QU3NKO-XMMUYECKHX (AaKTOPOB HAa Ka4eCTBO OMOTEXHOIOTHYECKOMN
NpOAYKIUH (KBac, Kepup, ChIp, X1e0 u

Tp.)».
Bomopocinu — nepcreKTHBHBINA 00BEKT I TPOM3BOJICTBA OJIKa U yIIIeBOA0B. buoTeXHOIOrn4YecKne

MCTOJAbI OYUCTKH TBCPABIX, ) KUAKUX OTXOI0B U 1"213006p83HbIX OTXOJ 0B ITPOU3BOACTB. CrouHkble BOJBI. CxeMbl
O4YUCTKH. EI/IO(i)I/IJ'IBTpLI, AOPOTCHKH, MCTAHTCHKH, OKCHTCHKH. AKTUBHBIN WII U BXOOAIIUE B HETO
MHUKPOOPraHHU3MBbI. Hcnonp3oBanue Bonopocneﬁ B OYMCTKE CTOYHBIX BoA. MccrnemoBaTenbckas pa60Ta

«Bnusane ¢pusnko-xumuueckux hakropos Ha poct Bogopocau (Chlorella vulgaris)».

2.Bupyconozusa. (6 uacos)
[TonoxxeHue BUPYCOB B cUCTeMe opraHndeckoro mMupa. CTpyKTypa U XUMHUYECKHI COCTaB BUPYCOB.
Knaccudukanus BupycoB. Penpoaykuus BupycoB. [IpocmoTp nokymeHTansHOro GpuibMa o BUpycax.
Bupycbl - Bo3Oyautenu uHbeKUHOHHBIX Oone3Heil. OHkoBupychl. baktepuodaru: crpoenue,
cBoiicTBa, mpumeHenue. [Ipaktuueckas padora. «Meroj pa3Benenuii» [Ipakruueckas padora. «TutpoBanue
6akTeproaron.

buonornueckue MeTo 161 00pHOBI C BUPYCAMH.

3.I'ennan unicenepusn u 6uomexnonozuu. (8 uacos)
OcHoBBI reHHOM nHKeHepuu. BekTopa. Criennduueckue pepmenTs! bakTepuil. [IpakTrueckas padora
«DHJIOHYKJIea3bl PECTPUKINH (paboTa ¢ HYKJICOTHIHBIMH TIOCIICIOBATEILHOCTSMU Ha Oymare)y.
buotexHonoruu npoayKiunu OEIKOB B OaKTepUATBHBIX KYJIbTypaX. JIOCTHKEHUS TeHHOW WH)KEHEPUHU
1 OMOTEXHOJIOTHH.
CRISPR/Cas — cucrema aianTHBHOIO IMMYHHUTETa OaKTEpUil U apXei.
[MpakTryeckas pabora «I" ennsie HOXxHHUILI - CRISPR/Cas (MmoaenupoBanue Ha Oymare)»

I'MO. Metoael nonyuennst 'MO. Urpa-guckyccens «Bemrpaii rpadt Ha co3nanue ['MO».

4.BuomexHonozuu 8 3cueomHoe00cmee pacmenuesoocmaee (8 uacos)

JloMecTuKalys OCHOBHBIE JOMAIITHUE KUBOTHBIE; COBPEMEHHBIE IKCIIEPUMEHTAaX MO JOMECTUKAIIUU
KUBOTHBIX (JIUCUIIA, HOpPKA M JAp. - JKCIEPUMEHTHl HAYYHOW WIKONBI akagemMuka bemsera). uckyccus
((HOMGCTI/IK&HI/IH, BCC JIN paCTeHI/ISI " )KXKUBOTHBIC, KOTOpI)Ie KUBYT pf[}IOM C YCJIOBCKOM UM O)IOMaIHHI/IBaIOTCH?
MO)KHO JIN CHUTATH TapaKaHa OJOMAIIIHCHHBIM )KI/IBOTHI)IM?)).

COBpeMeHHBIe MCTOABI B XMBOTHOBOJCTBC: TPAHCIIJIAHTAlIUA 3M6pI/IOHOB, XUMCPHBIC XHUBOTHBIC,



kioHupoBanue. [lpaktuueckas padora «MeToauKka KJIOHUPOBaHHS (MOJeTUpOBaHUEe Ha Oymare).

OcHoBHBIE 00JI€3HU JKUBOTHBIX M POJb MAaTOI€HHBIX MUKPOOPTaHU3MOB M MAapa3UTOB B Pa3BUTUHU
3a00JIeBaHU TOMAITHUX KUBOTHBIX M OCHOBHBIX Mepax 00pbObI ¢ HUMU; POJIb MOJIE3HBIX MUKPOCUMONOHTOB
B OpraHu3Me >KHBOTHBIX. [lomoxurensHoe U MoOOYHOE (OTPUIATENFHOE) BO3ACHCTBIM aHTHOMOTHKOB Ha
OpraHM3M B XO/I€ JICUCHHUS KUBOTHBIX; LIEJIU U 33]]a4l BETePUHAPUH. BHOTEXHOIOT sl KOPMOBBIX IIPEIIapaToB.
[TpakTrueckas padora «CocTaBieHHE pallMOHA MUTAHUS KUBOTHOTO, PACUET PACXO/OB Ha COACPIKAHHEY.

HCCJ’IGI{OBaTeHBCKaﬂ pa60Ta ((OI_ICHKa KadecTBa MOJOYHOM MMPOAYKIIUN.

OcnoBHbIe MeTObI cenekuuu. ['nopuauzanus. @opmsl or6opa. OCHOBHBIE HANPaBICHUS CENEKLINU:
VIIy4IlIEeHUE YpPOKAHHOCTH, YCTOMYMBOCTH K OWMOTHYECKMM W abmotudeckuMm dakropam. [IpakTudeckas
pabota «BrIpamuBaem ropox. Kak npoBecTu ckpeniyBaHie y ropoxa.

OcHOBHbIE TOAXOABI CEJEKIMU M OHOTEXHOJOTHMH KYIbTYPHBIX pacTeHuil, ['nbpumuzanus,
OTJaJIeHHas TMOpUIU3alns, UCKYCCTBEHHBIH 0TOOD, TeTepo3uc, TpaHchopMallus, MyTareHes, reHeTHIeCKoe
penaktupoBanue). Mcropus cenexkuuu B Poccun u Mupe, HCTOpHs pa3BUTHUS BAKHEHIIIUX COPTOB KYIbTYPHBIX
pacTeHHi.

Kak uenoBex MoxkeT moauduumpoBaTh pacteHus? ['eHHas WHXeHepus pacTeHuil: Uto Takoe
reHeThyecKas MHxeHepust pacteHuid. TpaHncrenHble pactenus. Meroasl noinydenus. O0pa3oBaHue onyxosen
y pacrenmii. ArpoOakrepwanbHas TpaHchopmanus: Termmazmunsl. [enast T-JIHK. MonekynspHo-
reHeTUYECKUEe MeXaHu3Mbl TpaHchopManuu. ['eHerndyeckoe penaktupoBaHue. COBpEMEHHbBIE MOJIXOIbI U
JTOCTIDKEHHSI TEHETHUYECKOTO pelaKkTUpoBaHMs pacteHuil. [Ipaktmueckass pabora «[ eHOMHBIE HOMXHHIIBI
(MonenupoBanue padotsl cuctembl CRISP-Cas).

Ectp 11 sxu3Hb B ipoOupke? buoTexHOM0rust KyIbTypHBIX PaCTCHUH.
HccnenoBatenbckas paboTa «BeipamnyBanue pacTeHUl B mpoOupKe (MOKHO BOCIIOJIB30BAThCS PE3yIbTaTaMU

NpEAbIAYIINX SKCTICPUMCHTOB 10 COCTABJICHUIO MMUTATCIILHBIX PACTBOPOB JIA paCTeHHﬁ)>).

INJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUA KYPCA BHEYPOUYHOM JEATEJbHOCTH

3aHATUS B paMKax pOrpaMMbl HaIlpaBlieHbl HA 00eCTIeYeHNe TOCTHKEHNS IKOIbHUKAMU CIIeIyIOIINX
JIMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTaTOB.
JINYHOCTHBIE pe3yJIbTaThI:
B cgpepe epasicoanckozo eocnumanusi: TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM N€ATEIBHOCTH
IIPY BBITIOJIHEHUH MCCIIEI0BAaHUHN U MPOEKTOB, CTPEMJICHHE K B3aUMOTIOHUMAHUIO U B3aMOIIOMOIIIH.
B cgpepe nampuomuueckozco eocnumanusi; OTHOLIEHHE K OMOJIOTUM KaK K Ba)KHOM coOCTaBISIOLIEH
KYJIbTYpPbI, TOPIOCTb 32 BKJIaJl POCCUMCKUX U COBETCKUX YUEHBIX B pa3BUTHE MUPOBOM OMOIOTMUYECKOI HAyKH.
B cgepe 0yxoeno-npascmeennozco éocnumaHnus: TOTOBHOCTh OLIEHUBATh MOBEJIEHUE U TOCTYIKHU C
MO3UIUN HPABCTBEHHBIX HOPM U HOPM IKOJIOTUYECKOM KYJIbTYpbl; MOHUMaHHE 3HAYMMOCTH HPaBCTBEHHOIO
aclieKTa JeATeIbHOCTU YeIOBeKa B MEIUIIMHE U OMOJIOTHH.
B cgpepe acmemuueckozo 6ocnumanus: TOHUMaHUE POJIA OMOJIOTUU B (POPMHUPOBAHUH ICTETHUECKON
KYJIbTYPbI JINYHOCTH.
B cghepe ¢pusuueckoco eocnumanus, @opmuposanus Kyiemypbl 300p08bs U IMOYUOHATLHOZO

6]1(1207’10]1)/111/[}1.' OTBCTCTBCHHOC OTHOIICHHUEC K CBOCMY 3JO0POBBIO M YCTAHOBKA Ha 3,[[0p0BBII>i 06p8.3 KHU3HHU



(3mopoBoe MUTaHKE, COOIIOACHNE TUTHEHNYECKUX MPaBUII U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHATHH U
OTIBIXa, peryisipHas Gu3udeckas aKTUBHOCTD); OCO3HAHHE MOCIEACTBUI U HENIPUATHE BPEAHBIX MPUBBIYCK
(ynorpe0iieHue ajaKorossi, HAPKOTUKOB, KYpEeHUE) U MHBIX (OpPM Bpena A PU3NUECKOro U IMCUXHYECKOTO
3J10pOBbS; COOJIIO/IEHUE TIPAaBUI OE30MMaCHOCTH, B TOM YHUCJI€ HaBBIKA 0€30MacHOr0 MOBEACHUS B IPUPOTHOM
cpene; copMUPOBAHHOCTh HaBbIKA peIIeKCUH, yIIpaBiIeHHe COOCTBEHHBIM SMOIIMOHATIBHBIM COCTOSTHUEM.

B cgepe mpyoosoco 6ocnumanus: akTUBHOE y4acTHE B PELICHUHU MPAKTHUYECKHUX 3a/1ad (B paMmKax
CeMbH, IIKOJbI, TOpOJa, Kpas) OHOJIOTMYECKOM M JKOJIOTMYECKOW HANpaBICHHOCTH, HHTEpPEeC K
MPAKTUYECKOMY U3yUYEHHIO poeccHil, CBSI3aHHBIX C OMOJIOTHEH.

B cgpepe sxonocuueckoco socnumanus: opueHTAIMs Ha MPUMEHEHHE OMOJOTHYECKUX 3HAHUI MpH
peIIeHUH 3371249 B 00JIACTH OKPYKAIOIIEH Cpe/Ibl; 0CO3HAHHE HKOJIOTUIECKUX MTPOOJIEM U MyTel UX peIIeHus;
TFOTOBHOCTH K Y4aCTHIO B HpaKTI/I‘IeCKOf/'I JACATCIIBHOCTH AKOJIOTUUECKOM HAITpaBJICHHOCTHU.

B cghepe nonumanusa yennocmu nayuno2o no3nanus: OpUSHTAIUS Ha COBPEMEHHYIO CHCTEMY HAayYHBIX
MPEJICTABICHUI 00 OCHOBHBIX OMOJOTHYECKHX 3aKOHOMEPHOCTSX, B3aUMOCBS3SX YEJIOBEKa C MPUPOJTHON H
COLIMAJIbHOW CpEeNIoi;

MOHWMaHHE POJH OMOJOTHMYECKOW HAyKH B (DOPMUPOBAHMH HAYYHOTO MHUPOBO33PEHHS; Pa3BUTHE HAYUHOUH
M0003HATENILHOCTH, HHTEpECca K OMOIOrHUecKOi HayKe, HAaBBIKOB HCCIIEI0BATEIbCKON e TEIbHOCTH.

B cghepe aoanmayuu x uzmeHawWuUMCA YCIOBUAM COYUANLHOU U NPUPOOHOL Cpedbl. aJeKBaTHAas
OLICHKA W3MEHSIIOIIUXCS YCJIOBUW; MPUHATHE peuleHHs (MHAMBUAYaAIbHOE, B TPYMIE) B M3MEHSIOLIUXCS
yCIOBUSIX HA OCHOBAHUY aHAJIM3a OMOIOTHYeCcKOi nH(pOpMalny; JIaHUPOBAHUE ACHCTBUI B HOBOW CUTYaIlH
HA OCHOBaHUH 3HAHHUI OMOIOTUYECKUX 3aKOHOMEPHOCTEH.

MertanpeaMeTHble pe3yJibTaThl:

B cghepe osnaoenus ynusepcanohvimu yuebuvimu nosnasamenvubimu oeticmsusimu: bazosvie nocuueckue
oelcmeus:

®  BBIABJITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN OMOJIOTHYECKUX OOBEKTOB (SIBJICHUM);

* yCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIACCUPUKAIUKU OUOJOTHYECKUX OOBEKTOB (SBICHUH,
MIPOLIECCOB), OCHOBAHUS /1J1s1 000OLIECHUS U CPaBHEHMSI, KPUTEPUH ITPOBOJMMOIO aHAJIN3a;

* ¢ y4éTOM MNpeIOKEHHON OMOJIOrMYecKOl 3a/1ayil BBISBIATH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B
paccmaTtpuBaeMbiX  (akTax W HaAOMIOJAEHMSX; IMpeajaratb KpUTEpUW JUId  BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

®  BBIABJATH JeQUUUTHI HHPOPMALIMHU, JAaHHBIX, HEOOXOJUMBIX JJIsl PEIIeHUs IOCTaBICHHOM 3a/1auH;

®  BBIBJATH NPUYMHHO-CIIEJCTBEHHBIE CBSI3U NMPU M3yYEHUH OMOJOTHMUYECKUX SBJICHHHA U MPOIECCOB;
JIeNaTh  BBIBOABI C  HCIOJIB30BAHMEM JEAYKTHBHBIX W  HHIYKTHBHBIX  YMO3aKJIIOYCHMI,
YMO3aKJIIOUEHUH 110 aHaJIOruu, GOPMYJINPOBATh THIIOTE3bI O B3aUMOCBS3SX;

® CaMOCTOSITEIbHO BBIOMpPATh cHocoO pemeHuss y4eOHOW OuoJorMueckod 3anaud (CpaBHUBATb
HECKOJIbKO BApHAHTOB pEIIEHUsS, BBHIOMpATh HamOoJiee MOIXOANINN C y4ETOM CaMOCTOSITEIHHO
BbI/IETICHHBIX KPUTEPHUEB).

bazoBble nccnenoBarenbcKkue AeHCTBUS:

®  HUCHOJB30BaTh BOMPOCH! KaK UCCIIEI0BATENbCKIII HHCTPYMEHT MO3HAHMUS,

* (dopMynHupoBaTh BONPOCH], GUKCUPYIOLINE Pa3phiB MEKIY PEATbHBIM U JKEJIaTeNIbHBIM COCTOSIHUEM
CUTYyalluu, 00bEKTa, U CAMOCTOSITENIbHO YCTaHABIMBATh UCKOMOE U JAaHHOE;

* (¢dopMHpOBATh TUIIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYKJIEHUH, apryMEHTHPOBATh CBOIO MO3UIIMIO,
MHEHHUE;

®* [IPOBOAMTH IO CAMOCTOSITENIbHO COCTAaBICHHOMY IUIaHY HAOJIOJIEHUE, HECIOKHBIN OMOIOrHuecKui



OKCIIEPUMEHT, HEOOINBIIOE WCCIEAOBAHUE IO YCTAHOBICHHIO OCOOCHHOCTEH OMOJIOTHYECKOTrO
o0BekTa (mporiecca) H3yueHus,

MIPUYUHHO-CJICICTBEHHBIX CBS3EH U 3aBUCHMOCTEH OMOIOTUYECKUX 0OBEKTOB MEXYy COOO0M;
OIICHUBATh HA TIPUMEHUMOCTb M JJOCTOBEPHOCTHh HH(OPMAIIHIO, TTOJYYECHHYIO B X0JI¢ HAOFOICHUS U
9KCIIEPUMECHTA;

CaMOCTOSITENIbHO  (hOPMYJIMPOBATh OOOOIICHHWS ¥ BBIBOJBI 0 pe3yjbTaTaM IPOBEASHHOIO
HAOJIIOJICHUSA, DKCIICPUMEHTA, BJIAJCTh HWHCTPYMEHTAMH OIEHKHA JIOCTOBEPHOCTH ITOJIYYCHHBIX
BBIBOJIOB M 000OILEHNIH;

IIPOTHO3MPOBATh BO3MOXKHOE JalIbHEHIIIee Pa3BUTHE OMOJIOTHYCCKUX MTPOIIECCOB U X MOCIICACTBHS B
AQHAJIOTMYHBIX WJIM CXOJHBIX CHUTYaIUsAX, a TAKKe BBIIBHraTh MPEATOIOKEHUS 00 UX Pa3BUTHU B

HOBBIX YCJIOBHAX U KOHTCKCTAX.

Pabota ¢ nuadpopmanmeii:

IPUMEHATh Pa3JIMYHbIe METOJbl, UHCTPYMEHTBI U 3alpoChl IPU MOUCKE U O0TOOpE OMOJIOrMYecKOn
uHGOpPMALIUM WM JTaHHBIX W3 HMCTOYHHMKOB C Y4ETOM MPEUIOKEHHOW y4eOHOW OHOIOrnyeckoi
3a/1a4H;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh U HMHTEPIIPETUPOBATH OUOJIOTMUYECKYIO HH(OPMALIHIO
Pa3IUYHBIX BUJIOB U (POPM INpEACTABICHUS;

HaXOJUTh CXOJHbIE apryMEHThl (MOATBEPKIAIOIIME WM OIPOBEPrarolile OJHY U Ty K€ HJEH,
BEPCHUIO) B pa3IMYHbIX HH(OPMALIMOHHBIX UCTOUHUKAX;

CaMOCTOSITENIHO BBIOMPATh ONTUMANIbHYIO (POPMY IIPEACTaBICHUS HH(OPMAIMK U WILTIOCTPUPOBATh
pelaeMble 3a/1aui HECJIOKHBIMU CXEMaMH, IuarpaMMaMu, HHOM rpaduKoil U X KOMOMHALIUSAMUY;
OLIEHUBATh HAAEKHOCTh OMOJOrMYECKOW MH(POPMALUU 10 KPUTEPUSIM, MPEIJIOKEHHBIM YUYHUTEIEM
WK COPMYIIHPOBAHHBIM CAMOCTOSITEIIBHO;

3alIOMHMHATb U CUCTEMATH3UPOBATb 6I/IOJIOFI/I‘ICCKYIO PIH(l)OpMaI_II/IIO.

B cpepe osnaoenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHBIMU OEUCMEUAMU

OO01enue:

BOCIIpUHUMATh H (I)OpMy.]'II/IpOBaTB CYKACHUA, BbIPpAKATH SMOIHMU B IIPOLCCCEC BBINOJIHCHUA

IPaKTUYECKUX U JTa0OPaTOPHBIX padoT;
BbIpaxaTh ce0s (CBOIO TOUKY 3p€HUs) B YCTHBIX M MMCbMEHHBIX TEKCTaX;

pacmo3HaBaTh HeBepOalbHbIE CPEICTBA OOIIEHNS, TOHUMATh 3HAYEHHE COIMANIbHBIX 3HAKOB, 3HATH U
pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIM U CMSATYaTh KOH(IUKTHI, BECTH IIEPETOBOPHI;
MOHUMATh HAMEPEHHUSI APYTUX, TIPOSIBIISITH YBAKUTEIHHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOM
dbopMme hopMyTHUpPOBATH CBOU BO3PAKEHUS;

B XOJIE JMajora W/WiIM JUCKYCCHUU 3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOi OMOIOTHYECKOM
TEMBbl U BBICKA3bIBAaTh HJICW, HAIICJICHHBbIC Ha pEIIeHHe OMOJOTMYeCKON 3aJayd U TOJAepKaHHe
0arokenaTeIbHOCTH OOIICHHUS;

COTIOCTABJISITH CBOM CY)KJICHHS C CY)KICHUSIMU JIPYTUX YIaCTHUKOB JUAIOTa, OOHAPYKUBATh Pa3IuUus
W CXOJICTBO TO3UIIHIL;

MyOJUYHO TIPEACTABIIATh PE3YJIbTAaThl BHIMIOJIHEHHOTO OHOJIOTHYECKOTO OMBITa (IKCIIEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUICHHS ¢ Y4ETOM 3a/1ad Mpe3eHTallud U 0COOCHHOCTEH
ayIUTOPUHU U B COOTBETCTBUHU C HUM COCTABJISATh YCTHBIE M TMCHbMEHHBIC TEKCTHI C UCITOJIh30BaHUEM

HUJUTIOCTPATUBHBIX MATCPHUAJIOB.

CoBMecTHas 1€SITeNbHOCTD (COTPYAHUYECTBO):



NOHUMATh U HUCIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW U WHAMBHIYAIBbHOW pabOTHl IpU PELICHUN
KOHKPETHOW OMOJOrMyeckor mpobiemMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHUS TPYIIIOBBIX
(dbopM B3aMOAEUCTBHS NPH PEILICHUH OCTaBICHHON y4eOHOU 3a1au;

IPUHUMATH 1IeJIb COBMECTHOM AEATENIbHOCTH, KOJUVIEKTUBHO CTPOUTH JCHCTBUA MO €€ TOCTUKEHUIO:
pacIpenesaTh poJid, 10roBapuBaThes, 00CYKJIaTh MIPOLIECC U PE3yJIbTAT COBMECTHON pabOThI;

yMeThb 0000IaTh MHEHHUS HECKOJIbKHUX JIFOAEH, MPOSABIATb NOTOBHOCTh PYKOBOIMTH, BBIOJHSTH
HOPYYEHUs, TOAUYUHSATHCS;

IUTAHUPOBATh OPraHU3alUI0 COBMECTHOM pabOThI, ONIPEEIIATh CBOKO POJIb (C Y4ETOM MPEANOUTCHUH
U BO3MOXKHOCTEH BCEX YYaCTHMKOB B3aUMOJCHMCTBHUS), PACHpPENeNsaTh 3aJaud MEXAYy 4ICHaMu
KOMaH/Ibl, Y4aCTBOBATh B IPYNIOBBIX (opMax paboTsl (00CYkAeHUsA, 0OOMEH MHEHUSIMH, MO3TOBbIE
LITYPMBI U UHBIE);

BBITOJIHATH CBOIO YaCTh PaOOTHI, IOCTUTATh KAYECTBEHHOTO PE3yJbTaTa 10 CBOEMY HalpaBJICHUIO U
KOOPAMHUPOBATH CBOM JICWCTBUS C JPYTUMH YICHAMH KOMaH/IbI,

OLICHMBATh KAaueCTBO CBOETO BKJIAJa B OOMMI NPOIYKT IO KPUTEPUSM, CAMOCTOSTEIHHO
c(OpMYITHPOBAHHBIM YYaCTHHUKAMH B3aMMOJCHUCTBUS; CPABHUBATH PE3YNIBTATHl C UCXOIHOM 3a/1a4eit
¥ BKJIAJ] K&KJIOTO WIeHA KOMaH/Ibl B JOCTIKEHHE PE3YJIbTAaTOB, pa3/elisiTh chepy OTBETCTBEHHOCTH U
IPOSIBJIATH TOTOBHOCTH K IPEAOCTABICHHUIO OTUETA MIEPE] TPYIIIOW;

OBJIQIETh CHUCTEMOM YHHUBEpCalbHbIX KOMMYHUKATHUBHBIX JEHCTBHM, KoTOpas oOecrneunBaeT

C(i)OpMI/IpOBaHHOCTB COLIMAJIbHBIX HABBIKOB M OMOIIMOHAJIBHOI'O MHTCIJICKTA IIKOJIBbHHUKOB.

B cpepe osnaoenus ynusepcanvuvimu yueOHbIMU pecyIAmMUSHLIMU OeliCEUAMU.

Camoopranuzanus:

BBISBJISITH IPOOJIEMBI JUIsl PEILICHNUS B )KU3HEHHBIX U YU€OHBIX CUTYalMsIX, UCTIONb3Yys OMOJIOTHYECKUE
3HaHUS;

OpUEHTUPOBATbCA B PA3JIMYHBIX IOAXO0JAaX MPUHATUS peUIeHUH (MHAMBUAYaJIbHOE, MPUHITHE
pelIeHus B rpyIIe, IPUHITHE PELLICHUH TPYIIOoil);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM PEILIEHUS 3a/1a4H (UJTH €0 4acThb), BHIOUPATh CIIOCO0 pereHus
y4eOHOI OMoIoruyecKkoit 3a1auu ¢ Y4ETOM MMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHTBI PELLIEHUN;

COCTABJIATH IJIaH JeHCTBUH (TU1aH peain3allii HAMEYEHHOTO aJirOpUTMa PELIeHUs ), KOPPEKTUPOBATh
NPEUIOKEHHBIH aIrOPUTM C YyYETOM MOJYyYEHHMs] HOBBIX OMOJIOTMUECKHX 3HAaHMM 00 H3ydyaeMoM

OMOJIOTHYECKOM O0OBEKTE;
JienaTh BEIOOp ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CamokoHTpoIIb (pediekcus):

BJIAJIETh CIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIMH U pPe(IIEKCUH;

JIaBaTh aJICKBaTHYIO OLICHKY CUTYAallUX U IIpeJIaraTh IUIaH €€ N3MEHEHUS;

YUUTBHIBaTh KOHTEKCT U MPEBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IPU PELICHUH Y4eOHOM
OMO0JIOTNYECKOl 3a/1a41, aJalTUPOBATh PEIICHNE K MEHSIOUIMMCS 00CTOSATENILCTBAM;

OOBSICHATh TPUYMHBI JOCTHXKEHUS (HEAOCTIKEHMsI) PE3yJbTaTOB JESTEeIbHOCTH, JaBaTh OLIEHKY
NpPUOOPETEHHOMY OMBITY, YMETh HAaXOAUTh MO3UTUBHOE B MPOU3OIMIE/IIEH CUTYaIUH;

BHOCHUTBH KOPPEKTHUBBI B I€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHUBIIIMXCS CUTYAIHH,
YCTAQHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

ONCHUBATHL COOTBCTCTBHUC PE3YyJIbTAaTa LECJIN U YCIIOBUAM.

OMOIMOHAIBLHBIA HHTEIEKT:

pas3iinvdaTtb, HaA3bIBATh U YIIPABJIATH COOCTBEHHBIMHA OMOIUAMHU U SMOIIUAMH OPYTUX]



® BBIABIATH U AHAJIM3UPOBATH MPUUUHBI IMOLIUA;

* CcTaBUTh ce0s HAa MECTO JAPYroro yeaoBeKa, MOHMMAaTh MOTUBBI U HAMEPEHUS APYroro;

®  peryiaupoBaTh COCOO BBIPAKEHUS IMOIUH.

* Ilpunsarue ce0s u APyrux;

® 0CO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHIO;

* [puU3HaBaTh CBOE MPABO Ha OMIMOKY M TaKOe K€ MPaBo JPYroro;

®  OTKPBITOCTH ce0e U IpYruMm;

® 0CO3HaBaTh HEBO3MO>KHOCTb KOHTPOJIHPOBATH BCE BOKPYT;

* OBJAJIETh CUCTEMOW YHHMBEpPCAIbHBIX YUEOHBIX PETyJSTUBHBIX ACHCTBHIA, KOTOpas oOecreynBaeT
(hopMUPOBaHNE CMBICIOBBIX YCTAHOBOK JJMYHOCTH (BHYTPEHHSISI MO3UIUS IMYHOCTH), ¥ AKU3HEHHBIX

HABBIKOB JINYHOCTH (YIpaBlieHUs! COOOM, CAMOIUCIUTUIMHBI, YCTOWYUBOTO ITOBEACHMUS).

IIpenmeTHble pe3yabTaThl OCBOCHUS MPOTPaMMBbl
B no3naBaTenpHOM (MHTEIUICKTYyaJIbHON) cdepe:

- TpHOOpETEeHHE ONbITa WCIOIB30BAHUS METOJOB OHMOJOTHYECKOH HAYKH C ICIbI0 H3YYCHHUS
OMOJIOTMYeCKHX OOBEKTOB, SIBJICHHW W TIPOIECCOB: HAOIOJCHHE, OMHCAHHWE, MPOBEICHUE HECIOKHBIX
OMOJIOTMYECKUX ONBITOB W JKCIIEPUMEHTOB, B TOM YHCJIC C HCIIOIH30BAaHMEM aHAIOTOBBIX M ITU(PPOBBIX
OMOJIOTMYECKHUX PUOOPOB H HHCTPYMEHTOB;

- ($OpMHPOBAHHE YMCHHSI HHTCTPUPOBATh OMOJIOTUYCCKUE 3HAHUS CO 3HAHUSMU U3 IPYTHX yUEOHBIX
npeameToB (pu3nuku, XuMuu, reorpaduu, UCTOPUU, OOIIECTBO3HAHUS U T. 11.);

- (opmupoBaHue yMeHUH peuiaTh yueOHbIe 3a1a4l OUOJIOTHYECKOTO COJepKaHuS,

BBISIBIISITH MIPUYHUHHO-CJIEICTBEHHBIE CBSI3H, IPOBOJUTH KaUeCTBEHHBIE U
KOJIMYECTBEHHBIC PACUETHI, JACTaTh BBIBOBI HA OCHOBAHUH ITOJTYYCHHBIX PE3YIbTATOB;

- (QopmMupoBaHHWE yMCHHUS IUIAHUPOBATH y4eOHOE WCCIICIOBAHHE WM TPOCKTHYIO padOTy C y4eTOM
MOCTaBJICHHON 1enu: (GOPMYIHPOBATh MPOOJIEMY, THUIIOTE3y M CTaBUTh 3aJladyd MCCIIEIOBAaHUS, BbIOMpATH
aJICKBATHO TTOCTABJICHHOHN IEIM METOBI, JeJIaTh BBIBOJIBI 10 PE3yJbTaTaM WCCIICOBAHMS WIIH IPOCKTHON
JeSTEIILHOCTH,

- (¢dopMHupOBaHKE MHTEpPEca K YIIIYOJICHHIO OMOJIOTMUECKUX 3HAHUU (TpeAnpoduiibHas MoAroToBKa U
npodeccuoHanbHas OpUEHTAIM) U BEIOOPY OMOJOTHHU Kak MPOQHUIBHOTO MpPeAMeTa Ha CTYIEHU CPEeIHEro
MOJIHOTO 00pa3zoBaHus s Oyayiiei mpodecCHOHANbHON IeATeIbHOCTH, B 0071acTH OUONIOTHH, MEIUIIUHBI,
AKOJIOTHH, TICUXOJIOTHH, BETEPUHAPUH, CETTLCKOTO X0351CTBA;

- BJIaJieHUE HaBBIKaMU paboThI ¢ HHPOpMaIUell eCTECTBEHHO-HAYYHOTO CO/ICPKAHMUSI, TPEICTABICHHON
B pa3Hoii (hopMe (B BHJIC TEKCTA, TAOMUYHBIX JAaHHBIX, CXeM, TpaUKOB, IUarpaMM, MoJieNel, n300pakeHui),
KPUTHYECKOTO aHAIN3a MH(POPMAIINH U OIIEHKH €€ JOCTOBEPHOCTH;

- yYMEHHUE WHTETPHPOBATh OMOJIOTHYECKUE 3HAHUS CO 3HAHUSIMH JIPYTHX YUCOHBIX MPEAMETOB; HHTEPEC
K yriayOJeHHr0 OHOJOTHYEeCKUX 3HAHUW W BBIOOPY OMOJOTMHM Kak NpOQHUIBHOTO IpeaMeTa Ha YpOBHE
cpenHero obmero obpazoBaHus I Oyaymiedl mpodeCcCHOHAIBHOM AEATEIPHOCTH B O0JacTH OWOJIOTHH,
MEMIIMHBI, 3KOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO3SHCTBA, MHIIEBON MPOMBINUICHHOCTH, TCHXOJIOTHH,
HCKYCCTBa, CIIOPTAa - UMETh YETKHE TPEJCTABIICHUS O MATCPUATHCTUYCCKOW CYIIHOCTH T€HOMOB JKHUBBIX
OpPTaHHU3MOB H PETYJISAIUIO UX PAOOTHI,

- 3HAHHE OCHOBHBIX (PAKTOPOB OKPYKAIOIICH Cpebl, BIUSIONIUX HA PAa3BUTHE U CYIIECTBOBAHHE YKUBBIX

OpPraHU3MOB, aIaNTalMi K (hakTopaM OKpY>Karollei cpebl;



- 3HAHUE OCHOBHBIX MMOIX0/I0B OMOTEXHOJIOTHH, HCIIOH30BAHUS €€ JOCTH)KCHUN B COBPEMEHHOMU KU3HH
4eNI0BeKa, 0COOCHHOCTH HUCIIOJIb30BAHUS KUBBIX OPTAaHU3MOB sl IPOU3BOICTBEHHBIX HYXK] YEITOBEKa;

- 3HAHWE OCHOBHBIX MOJXO/0B CEIEKIUU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTCHHM, XapaKTepU30BaTh
TFEeHETUYECKH MOJIU(UIUMPOBAHHBIE PACTEHUS, OINEPUPOBATh MOHATHUSAMH, THOpUAM3AIMS, OTIaJICHHAS
ruOpuan3anus, HCKYCCTBEHHBIH OTOOp, Terepo3uc, TpaHchopmalus, MyTareHe3, TI€HETUYECKOe
peaaKTUpPOBAHUE;

- T[OHUMaHHUE MOJIEKYJSPHBIX MEXaHU3MOB peau3alliid HAacJIeICTBEHHON HHGpOpMaluu U yMEHHE
cBOOO/IHO OIEPUPOBATH OCHOBHBIMU MOHATUSMHU MOJIEKYJIIPHOM OMOJIOTHUH U €€ COBPEMEHHBIX HAIlpaBJICHUN
— T'€HOMHUKH, METar€eHOMUKH, IPOTEOMUKH;

- 3HAHHWE OCHOBHBIX 3a00JIEBAaHUU UEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CIIOCO0AX WX TUATHOCTHKU U
JICYCHUS;

- (opMuUpOBaHHWE yMEHHS HCIIOJNB30BATh MOHATUHHBIA anmapar U CUMBOJIMYECKUN SI3BIK TEHETHKH,
rpaMOTHOE MPUMEHEHHE HAyYHBIX TEPMHUHOB, MOHSATUH, TEOPHil, 3aKOHOB JIsi 00bACHEHUs HAOIIOJaeMbIX
OMOJIOTMYECKUX OOBEKTOB, SBICHUN U TMPOILIECCOB, MO3BOJAIOIINX 3aJOXKUTh (YHIAMEHT Hay4dHOTO

MHUPOBO33PCHUA.

TEMATHYECKOE IINTAHUPOBAHHUE

Tema \ KonnuaecTBo 4acos
MopayJib 1 DK0J10rUsl AKHUBBIX OPraHU3MOB
MBI uccnenyem xKHuBble 00bEKTHI ‘ 6




BinstHue okpykaromei cpesibl Ha )KUBBIC 12
OpTraHU3MBI
B3anMocBsI31 KUBBIX OPraHu3MOB 4
UYenoBek B )KM3HU PACTEHUN U JKUBOTHBIX 6
DKOJIOTUYECKHE HUIIU 6
Mooynw 2 Ocnoswl pacmenueeoocmea
BBenenue B pacTeHUEBOICTBO 2
ATpOTEXHOJIOTMYECKUN IKCIEPUMEHT 6
Posib XMMHUYECKHUX 3JIEMEHTOB B MUTAaHUU 20
pacTeHui
Perynsaropsl pocra pactenuid.3ammra pacteHu | 4
DuU3M0NIOTHS pACTCHUI 8
KynbrypHble pacTenus 20
PactutenbHas npoaykuus 8
buorexnonorun 8
Mooynb 3 buomexnonozuu
DyKapHOThI 12
Bupycomnorus 6
['eHHas uHxeHepus 8
buotexHonornu B ’KUBOTHOBOJICTBE U 8
pPacTeHHUEBOJCTBE
Hroro 136 yacos
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