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COJEPKXAHHUE

IosicHuTeILHAS 3aIUCKA

AKTYanbHOCTh M Ha3HAYEHUE IPOrPAMMBI

BapuaHTbl peanuzanuu nporpaMMbl 1 (pOPMbI IPOBEICHUS 3aHATHI
B3aumocBsi3b ¢ mporpaMMoi BOCTIUTaHUS

OcoOeHHoCTH pabOTHI Mearora 1o nporpamme
Coaep:xanue Kypca BHEYPOUYHO¥ 1esITeIbHOCTH

Monyns «Kak XWBOTHBIE W pacTEHUS MPHUCTIOCAOIMBAIOTCS» (IBOJIOIMOHHAS
sKoJiorusi) 5-6 kimaccer (34 4.)

Moayne «OCHOBBI pacTeHHEBOACTBa» 7-8 Kiacchl (34/68 u.)

Monyinb «buorexHonorun» 7-8 kinaccel (34/68 4.)

Ilnanupyemblie pe3yabTaThbl OCBOEHHS KyPca BHEYPOUYHOM 1esITeIbHOCTH
JIMYHOCTHBIE Pe3yIbTATHI

MeTtanpeaMeTHbIE PE3yIbTAThI

[IpeaMeTHBIE pe3ynbTaThI
TemaTuuyeckoe NJIAHUPOBAHUE

Monyns «Kak >KHBOTHBIE W PACTEHHUS MPUCIIOCAOIMBAIOTCS» (IBOJIOIMOHHAS
sKoJIorus) 5-6 kimaccel (34 4.)

Monayns «OCHOBBI pacTeHHEBOJCTBa» 7-8 Kiacchl (34/68 u.)
Moayis «buorexHonaorun» 7-8 kaaccel (34/68 4.)

MHHOSACHUTEJBHASA 3AIINCKA
AKTyaJlbHOCTh M Ha3HavyeHHe mnporpammbl. [Iporpamma pazpaborana B

COOTBETCTBHUH C TpeOOBAHUAMU denepaabHOTO rOCyIapCTBEHHOTO
00pa30BaTeILHOTO CTAaHJIapTa OCHOBHOTO OOIET0 00pa3oBaHUs, OPUEHTUPOBAHA
Ha o0ecreyeHne HHIMBHUIYATbHBIX MOTPEOHOCTEH 00yJarOIIMXCs U HalpaBiieHa Ha
TOCTIDKCHHE TUTAHHPYEMBIX pE3yJbTaTOB OCBOCHHUS TIPOTPAMMBI OCHOBHOTO
oOmmiero o0pa3oBaHUsT € YYeTOM BBIOOpa YydYacTHUKaAMU 0Opa30BaTEIIbHBIX
OTHOIIIEHUN KYpCOB BHEYPOUHOM MACATEILHOCTH. ITO IMO3BOJISIET OOECIEUUTH
eMHCTBO 00s3arenbHbIX TpeboBanuit GI'OC BO BceM MPOCTPAHCTBE LIKOIBHOTO
o0pa30BaHMs: HE TOJBKO Ha YPOKE, HO U 33 €ro MpeeIaMu.

AKTyanpHOCTh  peali3allii  JaHHOW  MporpaMMbl  OOyCIIOBJIEHA  CaMoOi

0COOECHHOCTBIO HpOCKTHO-PICCJ'IGI[OB&TCHI)CKOI\/'I JACATCIBbHOCTH. OTta ACATCIBHOCTD



JISKUT B OCHOBE MMO3HABATEIBHOIO MHTEpECca peOeHKa, SBISETCS 3aJI0rOM YMEHUs
IUTAHUPOBATH JIFOObIE EHCTBUS U BaXKHBIM YCIIOBUEM YCIEIIHON pean3aluy Uaeu.
JIroOble W3MEHEHHsS COBPEMEHHOIO OOIecTBa CBSI3aHBI C NIPOEKTaMUu U
UCCIIEJOBAaHUSIMM — B HayKe, TBOpPYECTBE, OW3HECE, OOLECTBEHHOW IKU3HHU.
[ToaToMy BaXHBIM 3JIEMEHTOM pa3BUTHS JUYHOCTH OOYYaIOLIErocs SBISETCS
(dbopMHpOBaHNE OCHOBHBIX HaBBIKOB MPOEKTHO-UCCIEIOBATENbCKON 1€ATEIbHOCTH.
[TporpamMmoii mpeaycMOTpeHo (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETUYECKOTO
YPOBHSl 3HaHMM, a TaKKe M NPAKTUYECKOTO OmbITa padOThl ¢ JaOOPATOPHBIM
00Opy/lOBaHUEM, OBJAJCHUE NPUEMaMU MCCIEA0BATENbCKON JEATEIbHOCTH.
Metonbl  opranuzauuMd  00pa3OBAaTEIbHOM W HAYYHO-MCCIIEIOBATEIbCKON
NEATEIbHOCTH IPEe1yCMaTPUBAIOT dbopMupoBaHue y oOyuaromuxcs
HECTAaHJApPTHOIO TBOPYECKOTO MBIIUICHHS, CBOOOJBI CAMOBBIPAXKEHUS U
WHIUBUYAIBHOCTHU CYKICHUM.

JIns moJiHOTO ydeTra MHOTPEeOHOCTEW YydYaluxcs B MPOrpaMMe HCIOIb3YEeTCs
T depeHIMPOBaHHBIA MOJAXO0J, YTO CTUMYJIMPYET YYalllerocss K YBEJIUYEHUIO
NOTPEOHOCTH B MWHIWBHUAYaJbHOW, WHTEIUICKTyaIbHOM W TO3HaBaTEIbHOMU
NEeATEIbHOCTH U Pa3BUTHIO HAYYHO-HCCIEIOBATEIbCKUX HAaBBIKOB. [Iporpamma
CTaHET BOCTPEOOBAHHON B NEPBYIO Ouepelb MIKOJbHUKAMU, KOTOPbIE HMEIOT
CTOMKUN HMHTEPEC M COOTBETCTBYIOIIYIO MOTHBALMIO K H3YYEHUIO NPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA, ECTECTBEHHBIM HAYKaM M TEXHOJIOTHSIM.

B noapocTkoBOM BO3pacTe yqaiuecs NposBIISIIOT CBOXO 3aMHTEPECOBAHHOCTD B TOU
WIM MHOW OOJACTH 3HAHUW, HAYYHOM HANpPABJICHUHM WU NpodecCHOHATBHOU
JeSTeIbHOCTH. TakuM o0pa3oM MPOUCXOTUT (POPMHUPOBAHUE MO3HABATEIHLHOU U
npo(ecCHOHANBHOM  COCTaBISIOIICH  JUYHOCTH, TIOMOTaeT ydyallemycsi B
OIpeneNeHUH Oy yIEero >KU3HEHHOTO IyTH U B MPOPECCUOHATIEHOM BBIOOPE IOCIIE
OKOHYaHMs 1KoJibl. [lomoOHOro poxa 3aMHTEPECOBAHHOCTH CTUMYJIHUPYET
IIOCTOSTHHOE JKEJIaHHWE IIKOJIbHUKA K II03HAHWIO HOBOIO, PACIIMPEHUIO U
yrayOJeHNI0 COOTBETCTBYIOIIMX 3HAHWM, W TOJYYEHHIO HOBBIX B TOM YHCIE
MPaKTUYECKUX HABBIKOB, a TAKKE MOTUBUPYET YUYalIErocs Ha MpoQOpUEHTALUIO.

[IporpamMMa HaresnieHa Ha MOMOIIb PEOCHKY B OCBOCHMHM OCHOB OpraHU3alluu U

OCYILIECTBICHUSI COOCTBEHHOM MPOEKTHO-UCCIIEN0BATEIbCKON JEATENbHOCTH, a
TaK)Ke B IPUOOPETEHNN HEOOXOUMOTO ONBITA JUIsl padOThl HAJl MHAUBUAYAIbHBIM
UCCIIEIOBAaHUEM WM MpoeKToM. [IporpaMMa mHOMOXXET MHIKOJBHUKY B Ooiiee

rJIyOOKOM M3YYEHUH MHTEPECYIONICH ero 00JacTh €CTECTBEHHbBIX HAYK, a TaKXKe B



HpI/IO6peTeHI/II/I Ba’KHbIX COIIMAJIbHBIX HAaBBIKOB, HGO6XOI[I/IMBIX PRI | HpOHYKTHBHOﬁ

conmyajim3anuu 1 (l)OpMHpOBaHI/I}I Fpa)K,Z[aHCKOﬁ IIO3UINHU:

— HaBBIKA CaMOCTOSITEJIbHOTO PEIICHUS AKTYaJlbHBIX HCCIEI0BATEIbCKUX WIIU
MPAaKTHUECKUX 3a/lad, BKJIIOYAIOMIETO B ce0si yMEHHE BUICTh M aHAIM3UPOBATH
npoOJiIeMbl, HYKJAIOUIMECS] B PELIEHUH, YMEHHE JIETalbHO IpopadaThiBaTh U
peanu30BbIBaTh CIOCOOBI PadOThI ¢ HHUMH, YMEHHE IJIAaHUPOBATH COOCTBEHHYIO
paboTy M CaMOCTOSITEIBHO KOHTPOJIMPOBATh CBOE IMPOJBUKEHHE K KEIAEMOMY

pe3ynbTary;
— HaBbIKa TeHepUpoBaHUs U 0GOpMIICHUSI COOCTBEHHBIX HJIEH, OOJIeUeHUs UX B
yAOOHYIO I pacrpocTpaHeHus Gopmy;

— HaBblKa YBAXKUTEIHHOTO OTHOLIEHUS K UYXUM B3IJISaM U UIACHM,
oQOpMJIECHHBIM B paboTax Jpyrux JIOJAEH, APYyrux aBTOPOB — BIAJEIBIICB
WHTEJUIEKTYaJIbHOM COOCTBEHHOCTH;

— HaBblKa NYOJUYHOTO  BBICTYIUIEHUS Iiepea  OOJbIIONW  ayAUTOpHUEH,
apryMEHTUPOBAHUSI M OTCTAaWBAHUSI CBOEH TOYKMU 3PEHUSI, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB W B3POCIBIX, YOSKICHHUS APYTUX B CBOEH MPABOTE, MPOJIBHKCHHUS
CBOMX HJICH;

— HaBbIKa PabOTHI CO CHENUATU3UPOBAHHBIMU KOMIBIOTEPHBIMU MPOrpaMMaMH,
J1a00paTOPHBIM 000PYI0BAHHEM, TEXHUUESCKUMHU YCTPOHMCTBAMU, OMOIMOTEYHBIMU
dboHIaMU U MHBIMU pecypcaMH, C KOTOPBIMU MOKET OBbITh CBS3aHA IPOCKTHO-
UCCIIEIOBATENbCKAs JEATEIbHOCTD IKOJIbHUKA.

Kpome Ttoro, pabora mHIKOJBbHHUKA HaJ MPOEKTOM WM HCCICIOBaHUEM OyaeT
CIIOCOOCTBOBATH M PA3BUTHIO €TO aJICKBATHON CaMOOIICHKH.

BapuaHTsl peanuzanuu nporpaMMbl 4 (pOpMbI NPOBEICHUS 3AHATHH.

JlaHHas mporpamMma paccuMTaHa Ha paboOTy CO WIKOJbHUKaAMU 5-9 KI1accoB.
[lenarory Ba)KHEe AaKLIEHTHUPOBATh CBOE€ BHHUMAaHUE HE CTOJIBKO HAa KauecTBE
pe3ynbTata MPOEKTa WM HMCCIIENOBaHUS, CKOJHKO Ha TOM, YTOOBI ydYaruiics
MOJIy4aJl 3HaHUS B TOM YKCJIE€ U YePe3 BHIMOIHEHUE MPAKTUYECKOTO 3a/1aHHUsl, AeJial
BBIBOJII M YMO3AaK/IIOYEHUS HA OCHOBAHUU CBOETO MCCIEAOBAHUSA, YUUICS
CpPaBHUBATh €r0 PE3yJIbTAThl C TEOPETUUYECKUM MATEpPHAIOM M HCCIIEOBAHUSIMU

APYrux HMKOJbHUKOB. Takum 06pa30M, IIKOJIbBHUK OCBOHUT OCHOBBLI IIPOCKTHO-



UCCIIEIOBATENbCKON  JIEATENbHOCTH W NPUOOpPETET HAaBBIK KPUTHUECKOTO
OTHOILICHHS K MaTEpUay.

[Iporpamma pa3buta Ha MOJYJM, KOTOPHIE MOTYT OBITh HCIOJIB30BaHbI JTUOO
YaCTUYHO, JIMOO TmoNHOCThIO. Tak Moayns «Kak JKMBOTHBIE M pacTeHUs
PUCIOCAOIMBAIOTCS (3BOJIOLIMOHHAS SKOJIOTHUS) MPEAIOJIaraeTcs Al U3y4CHUs
B 5 wim 6 kiacce B TedeHue ojaHoro roga (34 dgaca B roa). Moaynu «OCHOBBI
pPacTEeHUEBOACTBA» U «BHOTEXHONOrUS» paccUnTaHbl HA 68 4acoB U MOTYT OBITh
pean30BaHbl B TeUeHUH 2-X JeT (1o 34 yaca B roJ1) Wiv B TeueHuH 1 roya (68 yacos
B ron1). Bo BTopom ciydyae BO3MOXKHO IpPOXOKAeHHE o0oux Moaynen («OCHOBbBI
pacTeHHeBOACTBa» B 7 wiM 8 kiacce, «buotexHonoruu» B 7 win 8 Kiacce).
MO>XXHO pPEKOMEHAOBATH HCIMOIb30BaTh MOAYIU «Kak XUBOTHbIE U pPaCTEHUS
npucrnocadbauBaroTcs», «OCHOBbI PACTEHUEBOACTBA», «MOJEKYJISIpHBIE OCHOBBI
CEJIEKIIMM» B KaueCTBE HENMPEPBHIBHOIO o0pa3oBaTenbHOro nukia (5-9 kmace no 1
yacy B HEJIEJI0) JUIsl KJIACCOB arpoOMOTEXHOIOTMYECKOM HallpaBiIeHHOCTH. Moynn
«Kaxk ®UBOTHBIEC U pacTeHUS MIPUCTIOCAOTUBAIOTCS», « BHOTEXHOIOTUUY B Ka4eCTBE
HENPEPBHIBHOTO O0Opa3oBaTenbHOro nukia (5-8 kmacc mo 1 yacy B Hememio) st
KJIACCOB OMOTEXHOJIOTMYECKOTO UM MEAUIIMHCKOTO HaIllpaBJICHUH.

B3aumocBsa3b ¢ mporpammoi BocmuTaHusl. [IporpamMmma xypca BHEypOUHOU
JESTEIbBHOCTH pa3paboTaHa C YYETOM PEKOMEHIalUUi MPUMEPHOM MpOorpamMmbl
BOCIIUTAHUS, YYHMTHIBAET IICUXOJIOr0-MEeIarornyeckhue OCOOEHHOCTH JaHHBIX
BO3PACTHBIX KaTEropuil. 3T0 MO3BOJSET HA MPAKTUKE COCIUHUTH OOYYaIoIIyIO U
BOCIIUTATENbHYIO JEATEIbHOCTh II€J1arora, OpPHUEHTHPOBATH €€ HE TOJBKO Ha
MHTEJUIEKTYaJbHOE, HO U Ha HPABCTBEHHOE, COI[MANIbHOE pa3BUTHE peOeHKa. DTo

MIPOSIBIISICTCS:

— B IPUOPUTETE JTUYHOCTHBIX PE3YIBTATOB PEANM3ALMH IIPOTPAMMBbI BHEYPOUHOM
NEATEIIbHOCTH, HALEAIIMUX CBOE OTPAXKEHWE W KOHKPETH3ALMI0 B INPUMEPHOU
IIPOrpaMMe BOCIIMTAHUSI;

— B BO3MOYKHOCTH KOMIUJIEKTOBAHUSA PA3HOBO3PACTHBIX IPYIII Uil OpraHU3aluu

HpO(i)OpI/IeHTaHI/IOHHOﬁ ACATCIBHOCTH IIKOJBHHKOB, BOCIIMTATCIBHOC 3HAYCHHC

KOTOPBIX OTME€YACTCA B HpHMepHOfI nporpamMme BOCIIMTAHU S,



— B HUHTEPAKTUBHBIX (QopMax 3aHATUN I IMIKOJHbHUKOB, OOECHEUHMBAIOIINX
OOJBUIYI0O MX BOBJIEYEHHOCTh B COBMECTHYIO C NEAAroroM M JIPYrUMU JI€TbMH
JESATEIBHOCTh U BO3MOXKHOCTh OOpa30BaHMsI Ha €€ OCHOBE JIETCKO-B3pPOCIIBIX
OOIIHOCTEH, KIIOUEBOE 3HAUEHHWE KOTOPBIX JIi BOCHMTAHUSA MOJYEPKUBACTCS
IIPUMEPHOM ITPOTPAMMON BOCIIUTAHUS.

Oco0eHHOCTH padOTHI yYUTEJIs IO MPOrpamMMe. 3a/1a4a YYUTENS COCTOUT B TOM,
4YTOOBl COMPOBOXKIATh MPOLECC MNPOPECCHOHATBHON OpPUEHTAIMHM IIKOJbHUKA,
packpbiBas TMOTEHIMAN KaXJOrO0 4Yepe3 BOBJICUEHHME B MHOI000pa3HYyIO
JeATEIbHOCTh, OPraHU30BaHHYIO0 B pa3HbiXx (opmax. Ilpu 3tom pesynbrarom
paboThl yuuTeNs B NEPBYIO OUYEpeb SABJISETCS JIMYHOCTHOE Pa3BUTHE YYalllerocs.
JIMYHOCTHBIX pe3yJbTAaTOB YUUTENb MOKET JOCTHYb, YBIIEKAs] yU€HHKA COBMECTHON
U UHTEPECHOW UM OOOMM JESTENbHOCTHIO, YCTAaHABIMBAas BO BpeMs 3aHATHI
N00pOXKeNaTenbHyl0, MONJACPKUBAIOLIYI0  arMocdepy, Hachlllas  3aHATUS
LEHHOCTHBIM ~cojJiepkaHueM. [lpumepHas cxema MPOBEACHHS 3aHATHH 11O
Iporpamme:

1. OObscHEHHE TEOPETUUECKOTO MaTepHalia o TeEMe.

2. TloaroToBka K 3KCIEPUMEHTAIBHOMY 3aHATHIO, 00CYKJIEeHHE 0OBEKTOB IS
IIPaKTUYECKOTO 3aHATHS.

3. IlpoBeneHre NPaKTUUECKOrO 3aHATHS — OCHOBHas 3ajaua OCBOCHHE
METO/I0JIOTUN JAHHOTO 3KCIIEPUMEHTA.

4. Tlo OKOHYAHHUU TPEIJIOKUTH JAETAM, KOTOPbIE 3aMHTEPECOBAIUCH JTaHHBIM
HKCIIEPUMEHTOM, Ppa3BUTh €ro B HCCIEAOBATENbCKUN MpPOeKT. [ 3Toro
HE00X0MMO 00CYAUTh 0OBEKTHI, KOTOPhIE YUEHUK OYJET UCCIEI0BaTh, COCTaBUTh
IUIaH 3KCIEPUMEHTA.

5. Ilomoub y4eHHKY POAHAIN3UPOBATH PE3YJIbTAaThl SKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl MPOEKTHO-UCCIEI0BATEIBCKON NEATEIbHOCTH IKOJbHUKOB
MOKHO B TpoOLIecCe 3allUThl UMM CBOMX pabOT B pamMKax IIKOJIbHONM Hay4dHO-
MIPAKTUIECKON KOH(DEPEHITUH.

COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJBbHOCTHU



Mopyab «Kak ;KUBOTHbIE M PACTEHHUS] MPUCTOCAOIMBAIOTCS
(?BOJIIOIIMOHHASA 3K0JI0THA) 5-6 Kiaaccwl (34 yaca)

1. Mbut uccnedyem scuevie o6vekmut (6 uacoes)

CBoiicTBa U CTPOCHHUE KHUBBIX OpPraHW3MOB (CTpOCHHME KIeTkHu). Bum, ocoObp —
OpraHu3M Kak eauHas cucteMa. Apantamuu (mpucrnocobnenus). [lonsrue
roMeocTasa >KuBoro opranu3ma. CrocoObl ero o IIepsKaHmsl.

[lonsiTue BapmaTuBHOCTM Tpu3Haka. HMccnemoBarenbckue pabotel «Bcee mm
(cunHu1BI, 6€NKH, Oepe3bl U T.1.) oaruHakoBble? DOTOKBECT.

OrpanndeHuss Mop(oJOTHYECKUX U (PU3HOJOTHYECKUX ajanTtanuii. Ilodemy
OpraHU3Mbl HE CTAHOBATCS OECKOHEYHO OOJBIIMMHU, MaJE€HbKHMH, BCESTHBIM.
[IpakTueckass padbora «CocTaBiisieM KHUTY PEKOPJAOB PAcCTEHUU M YKUBOTHBIX
HaIllero Kpas.

2. Bauanue okpyscaiouieii cpeovt na sicuevie opzanuimul (12 uacog)
®dakTopbl OKpyXkarolen cpenbl (abuoTuueckue, OMOTUYECKUE, aHTPOIOTEHHBIE).

[Tpumepsl abuoTMyeckuX (HaKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIIMSHUE Ha
KU3ZHENIEATEIbHOCTh JKMBBIX OpPraHU3MOB: TEMIIEpaTypa, CBET, BIAXKHOCTb.
[TpakTnueckoe 3anstue «L[Ber m Temno» (KyOWMKH JibJa B3BECHUTb, MOJOXKHUTH B
yamku [letpu Ha paszHouBeTHYIO Oymary, uepe3 30 MUHYT B3BECUTh 3aHOBO — KTO
obicTpee pacrtasut). Ilpaktuyeckoe 3anstHe «YUTO pacTBOpsieTCss B BOJE»
(oxcnepumenT <« Kuakuii nom»). [paktudeckoe 3anstue «Juddys3us BemecTs B
BoZie (pacTBOPHI)», «JIBM>KeHHE pacTBOPOB MO IBETKY». [IpakTrueckoe 3aHsTHE
«Jlen mnaBaeT B Boje (aiicOepru, 3aMmep3aHue Bo1oeMOB)y». [IpakTuueckoe 3aHsTHE
«Jleq mpu 3amep3anuu pacmupsieTcs» (pa3pylieHue kaMmHs (T04BoOOpa3oBaHUE),
3aMep3aHue KIETOK).

OCHOBHBIE =~ 3aKOHOMEPHOCTH  IPHUCIOCOOJICHHS]  KUBBIX  OPraHU3MOB K
abuotnueckuMm (pakropam. IlpucrnocoOseHuss K OCHOBHBIM aOMOTHYECKUM
dakTopaM: TemmepaTypa, BIaXHOCTh M cBeT. [Ipakruueckoe 3anstue «lllyGa»
(xyOMKM JIbJIa 3aBEpHYTH B pa3HbId MaTepuall, B3BeCUTh). [IpakTuueckoe 3ansTue
«[IurmeHTB» (MOXKHO pa3enuTh HAa BaTMAaHE KpacUTEIH M3 (HIOMAcCTEpPOBY.
[Ipaktnueckoe 3aHaTHE «Kak J>KMBOTHBIE IUIaBalOT B BOAE» (DKCIEPUMEHT C

MIUATIETKOM).



HccnenoBarenbckue paboTsl «BiausiHue cBeTa (Teria, BIaKHOCTH, COCTaBa IOYBbI)
Ha PAacTeHHsS B €CTECTBEHHBIX HJIM MCKYCCTBEHHBIX YCJIOBHUAX» (HA JOCTYITHOM
MaTepHae).

3. Bzaumooeiicmeus yncuevlx opzanuzmos (4 uaca)

buotnueckue (hakTopHI. 3aKOHOMEPHOCTH pa3BUTHUS MEKBHUIOBBIX
B3aMMOOTHOIIIEHUH. KOABOMIONMS (XUIIHUK-KEPTBA; Mapa3UT-X035IMH) DBOJIIOIUS
cTpareruii noObiBanusg numy. CouuansHOCTh. Bunbi-Bcenenipl. [lepeueHn
pacteHuiiBpeauteneii.  McciemoBatensckas — pabora  «HaGmrogenust  3a
B3aMMOOTHOIICHHUSIMU JKUBOTHBIX MPHU TOOBIBAHUM MUIIU (KOPMYILKH JUJISl MTHII,
JUIS. TOPOJICKUX WJIM CEJIbCKUX KUMBOTHBIX). Beb-kamepn»y. MccnemoBarenbekas
pabota «PacnpocTpaHeHue BUIOBCUHAHTPOIIOB B HaIlIE MECTHOCTHY.

4. Yenoeek 6 yncuznu pacmenuil u xcueomuvix? (6 uacoes)

AHTpornorennsie paktopsl. [IpaBaa i, 94To IepBOOBITHBIC JIFOAM KU B TAPMOHUHT
¢ npuposoi. OJoManiHUBaHUE W TMPUPYUYCHHE KUBOTHBIX W PACTCHUN. 3adyem
criacaTh BHIMUPAIOIIUE BUBI, KaK 3TO JenaTh. KyJlbTypHbIE pacTeHHs U UX JUKUE
npeaku. [ToueMy BakHO UX coxpaHsaTh. Pa3zHooOpa3ue KyJbTypHBIX PACTEHUM U UX
3HaYeHUE B KU3HM desnoBeka. KpacHas kHura Baimiei tepputopuu. Ocobo
OXpaHseMbIe TEPPUTOPHH, 3amoBeTHUKH Poccuu m mupa. Ilpaktudeckas padora
«Pa3zHooOpa3ue KyJIbTYypHBIX pPACTCHUHN B BallleM PETHOHE.

HccnenoBarenbckas padbora «BiusHue aHTpONMOreHHbIX (DAaKTOPOB Ha pa3BUTHUE
pacTeHuil B TOpOJie/HACEIEHHOM ITyHKTE.

Okckypceusi/mpaktudeckas padbora «OOIIT B BameM pervoHe — yHUKaJIbHbBIE
OOBEKTHI TPUPOABDY.

5. Ixonozuueckue nuwiu (6 uacos)

buocdepa — ogHa u3 BakHeHmmx obosouek 3emian. YTo Takoe «3IKOJIOTMYeCcKUe
HUIINY U Kak oHU (popmupyrotcs? dopmupoBanne 3HaHHMN 10 OMOPa3HOOOPa3UI0
KU3HEHHBIX (OpM, TIOBEAEHUYECKUX MPHUCHOCOOJICHUH, MoaupUKaumoHHas
U3MEHYMBOCTh (Ha 0a30BOM ypoBHE). PacturenbHble co00IIeCTBa M HMX THIIBIL.

Pa3BuTHE U CMEHBI PACTUTENBHBIX COOOIIECTB.
HccnenoBarenbckue padoThl «DKOJIOTMUYECKUE HUIIM BOKPYT TeOs — ONMMCaHue
bakTopoB oKkpyKaroien cpenpl». Uccnenoatenbckue padotel «DeHonornyeckue

HAOJIIOJICHUN .



Mopayab «OcHOBBI pacTeHHeBOACTBa» 7-8 kiiaccnl (68 4yacos)

1. Beeoenue 6 pacmenuesoocmaeo (2 uaca)

Yro-Takoe pacTEeHHWEBOJCTBO: OCHOBHBIE (AKTOPHl BBIPANIMBAHUS PACTECHUH.
HcTtopust pa3BuTHs arpoxumuueckux 3HaHui (pabotet M.B. Jlomonocona, lO.
JIubuxa, byccenro, B.B. JlokyuaeBa, K.A. Tumupssena, II.A. Kocteruena, /[.H.

[TpstaumaukoBa u np.). [lpaktuueckas padota «bouka JInbuxay.

2. Azpomexnuueckuii ykcnepumenm (6 uacos)

[IpaBmiia MNOCTaHOBKH arposkcnepuMeHToB. [locTaHOBKAa 3KCIEPUMEHTOB C
pacTeHusIMUA. BBIOOp TeMbI, COCTABIEHHE TMIOTE3bI, LEIN U 3a/1a4 IKCIIEPUMEHTA
10 BBIPAIMBAHNIO PACTEHHI B KOHTpOJIMpyeMou cpene. KoHTpoau, TOBTOPHOCTH,
poOBeIeHHE dKcnepuMeHTa. [InanupoBanne skcnepuMmenTta. OueHKa pe3yabTaToB
skcniepuMeHTa. MccnepoBarenbckass pabora  «®PakTopbl, BIMSAIOLUIME Ha
popacTaHue ceMsiH (POCT IPOPOCTKOB)».

OcBoeHue TEXHOJIOTUU KPYTJIOTOAUYHOIO BBIpAIIMBAHUS CAlaTOB U MUKPO3€EJICHU
B KOHTPOJIUPYEMBIX HCKYCCTBEHHbIX YycnoBusix. COop yCTaHOBKH ISt
BBIPAI[UBAHUS PACTEHUN B KOHTPOJIUPYEMBIX YCIOBHUSX.

3. Ponb xumuueckux 3jiemeHmoe 6 numanuu pacmenuit (20 uacoes)

Bona. PactBop. BrITskKka. AHUOHBI, KAaTHOHBI, 3JIEKTPONPOBOAHOCT, U pH
pacTtBopa. Ponp XuUMHYECKMX 3JIEMEHTOB B NUTaHWM pacteHuil. [lomydyenue
MUTATEIBHBIX BEIIECTB pacTeHusaMHu. [Ipaktuueckas pabora «CxemMbl TUTATEIBHBIX
pacTBOpoB. Pacuer 103 yaoOpeHuii 171l MUTATEIIbHBIX PACTBOPOBY.

Y n06penus: opraHuueckue, MUHEpaibHble, MUKpoOUoiornueckue. Turbl muTaHus
pacteHuil. Bo3ayiHoe u MuHepanbHOe (KOPHEBOE) MUTaHKUE pacTeHUi. TpaHcopT
MMATATEIbHBIX BEIIECTB PACTECHUN: BOCXOMSIIIUNA U HUCXOASIIMN TOK. BaxkHeunmue
KaJuiiHble, pocopHbIe U a30THBIE YA0OpeHUs, NX cBOMcTBA. [IpocThie U cloKHbIe
ynoOpenust. Ilpaktuueckas pabota «lIpaBunma cmemmBaHus ya0OpEHUI»
[Ipaktuueckass pabora «llutanme pacTeHUi: TEXHOJIOTHS TPUTOTOBJICHHUS
MUTATEIBHBIX PACTBOPOB AJIS PA3HBIX KYJIBTYpP».

PocT u pa3BuTHe pacTeHMil: ATambl OHTOreHe3a, (HPAKTOphI, BIMSIONIME HAa POCT
pacTeHui: CBET, r'ycTOoTa MOCaJO0K, NMuTaHue, cyocrpar. IIpaktudeckas pabota

«MOHUTOPHUHI MUHEPAJIBHOTO MTUTAHUS PACTEHUI.



Oco0eHHOCTH MUTAaHUS PACTCHUI a30TOM. A30T M €TI0 3HaUCHHUE B )KU3HH PACTECHUH.
dopmbl a30Ta U UX MPEBPAIICHUE B IIOYBE.

Hcrounnku docdopa mist pacteHus. 3HaueHue HochopcoaepiKamux COSTHHCHHH
B KieTke. Poilb Makpospruveckux coenuHeHUN ¢docopa B IHEPrEeTHUSCKOM
oOMeHe.

Brusaue kanwss Ha (QHU3MYECKHEe CBOWCTBA TMPOTOILIa3Mbl, Ha (EPMEHTEHI
YIJIEBOJOPOAHOIO OOMEHa, CUHTE3 OeiakoB M Ap. Poib kamus B Momaep:KaHud
WOHHOTO OajlaHca B TKaHsX, B IPOIECCaX CaMOPETYIISIIHH.

PerynmsaropHas W CTpyKTypooOpa3oBaTeibHas poOJib Kajblldsi. YYacThe B
00pa30BaHKUH KJICTOYHON CTEHKH, IMTOJICPKAHUH CTPYKTYPBI MEMOpaH 1 PeTyIISIIHs
UX MPOHHUIIACMOCTH.

3HaueHHEe MarHus B METa0OJM3ME pacTeHHMM. Marwii B cocraBe XJIOpoduiLia,
CXOACTBO XJopodwila W TeMOrJoOMHA Kak CBHUACTCIBCTBO  CAMHCTBA
OpPraHUYECKOTO MHpA.

Cepa 1 ero OCHOBHBIC COCTUHCHHS, UX POJIb B CTPYKTYPHOW OpraHU3aI[uH KICTKH,
Y4acTHE B OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUIX.

MukposiaemeHTbl. IlpeacTaBieHus O pPOJIM MHKPOIJIEMEHTOB B METaOOJM3ME
pacteHuii. OCOOCHHOCTH MOCTYILICHUS MUKPO3JIEMEHTOB B pacTteHus. CHHEPru3M
Y aHTarOHM3M 3JICMCHTOB ITUTAHUS PACTCHUIA.

PactuTenbHas JMAarHOCTHKA M METOJbI HACHTH(HKAIIMK HEA0CTaTKa/N30bITKa
9JIEeMEHTOB nuTaHus. [IpakTrueckas padoTa «PacTUTenbHAsS JMATHOCTHKAY.

Uccnenoarenbckas padoTa «O1eHKa COCTOSTHUS KOMHATHBIX PacTeHUH, pacTeHUM
Ha IIKOJIbHOM TEPPUTOPUH, YCTAHOBKA MPUYUH MATOJIOTMYECKUX COCTOSHUN (ITpU

HaJIUYun )».

HccnenoBarenbckass pabota «OreHKa BIUSHHUS Pa3IUYHBIX 3JIEMCHTOB Ha
COCTOSIHUE PacTeHHH (COCTaBJICHUE PA3TMYHBIX ITOAKOPMOK ).

4. Pecynamopuol pocma pacmenuii. 3awguma pacmenuit (4 uaca)

[Tonsitue o perynaropax pocta pacteHuir. CTUMYISATOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbl, THOOEpPEITMHBI, ITUTOKUHUHBI). MHrubutopel pocra pacteHuit: 1.
npupoAHbie (abCuu3oBas KUCJIOTa W HEKOTOpble (DEHONbHBIE BEIIECTBa
(uxymMapoBasi, KOpUYHasl, CAIUIMUIOBAs K-Thl), 2. CHHTETUYECKUE (MOP(AKTHHBI,

perapaaHThl, Ae(OTUAHTHI, JECUKAHThI, TepOULIHIbl). DUTOMOHUTOPHUHT U OLICHKA



cocrostHust pacteHuil. CoBpeMeHHbIe crocoObl MOHUTOpHHra. IlpakTuueckas
pabota «DUTOMOHUTOPUHI M OIIEHKAa COCTOAHUS pacTeHuid. CoBpEeMEHHBIE
CI0COOBI MOHUTOPUHTAY.
HccnenoBatensckas pabora «BinusHue rerepoaykcuHa Ha rpopactaHue (pocT Ha
pa3HBIX CTAJIUAX, B PA3HBIX YCIOBHIX) PA3INYHBIX PACTCHHID.

3amura pacTeHUI OT BpeauTeNe: ocCHOBbI Onomerona. [Tpaktnueckas padora

((I/IHCCKTapI/II/II IMpaBujia U YCJIOBUA PAa3BCACHUA ITOJIC3HBIX HACCKOMBIX)) .

5. Boouas, necuanas u nougeHnasn Kyaivnypul, uxX npuMeHeHue 6 6blpauiueanuu
pacmenuii. Quzuonozua pacmenuii (8 uacos)

BonHas, necyaHas M MOYBEHHAsl KYJbTYpbl, UX NPUMEHEHHUE B BbIPAIUBAHUU
pactenuil. [IpoBenenue Boabl B KOpHE U cTebie pacteHuil. [Ipaktuueckas padora
«KopHeBoe naBiieHue».

Boaublil pexxuM pacTeHMii: CTpPOEHHE YCTHHUIL: (AKTOPHI, BIUAIONIME HA HX
PacKpbITHE M 3aKpbITHE. 3HAYCHUE MEXaHHM3Ma PETYJSIUU HCIApEHHsS BIlaru
pactenueM. [Ipaktudeckas padota «I[Ipurorosiaenue npemnapara ycTbULl METOJIOM
CIIETIKA.

HccnenoBarenbckue paboThl: «BiusiHuEe yCIOBHI coOfep’kaHUs PacTECHUN Ha
KOJIMYECTBO YCTHUID.

doTocuHTE3 — YHHMKaJIbHBIA TIpoliecc pacTteHuid. TemHOBass U cBeToBas (pa3wl
¢doTtocuHTe3a. 3HaueHHe (POTOCHMHTE3a AJI KUBBIX OpraHu3MoB. IIpakTuyeckas
paborta « DyHKIIMOHATBHAS TUAaTHOCTHKA PACTEHUHN IO aKTUBHOCTHU XJIOPOTLIACTOBY
UccnenoBarenbckass pabora «Omnpenenenue ximopoduiia A u b, oneHka
(hOTOCUHTETUYECKON aKTUBHOCTH pacTeHUHN U (DAKTOPOB, BIMSIONINX HA HEEY.
@akTOopbl POCTA PACTEHUH: BO3AYX U a’panus. [log3zemMHoOe nbIXxaHWE PACTEHUM:
COCTaB TMOYBEHHOTO BO31yXa, Ta3000MeH. [a3000MeH mipu OECrOYBEHHOM
BeIpamuBanuu. [Ipaktuyeckas padota «Aspamust, CO2 u O2. [[pixanue pacTeHuin.
[IpakTuyeckas padota «JlpIxaHue pacTEHU: OLIEHKA WHTEHCHUBHOCTU JbIXaHUS
PACTEHUH U MJIOA0BY.

HccnenoBatensckue pabotel: «BnusHue cmocoba BbIpamuBaHus (cocTaBa

MUTATEIbHOU CMECH, CXEMBI BHECEHUS) HA POCT U Pa3BUTHS Pa3INYHBIX PACTEHUI».



6. Kynomypnote pacmenusn. Cospemennvie acnekmut cenexyuu (20 uacos)

Kak d4enmoBek cran wucnonb3oBath pacteHuss? CBs3p pa3BUTHA LHUBWIM3ALUU
YeJIOBEKa W OJOMallHWuBaHusA  pacteHuil. Jlomectukamua.  Juckyccus
«JloMecTukanus, BCE JM PACTEHUS M KUBOTHBIC, KOTOPBIE >XUBYT PAIOM C
YEJIOBEKOM UM OJIOMAITHUBAIOTCS? MOKHO JIM CYUTATh TapakaHa 0J0MallHEHHbBIM
YKUBOTHBIM?»

HacneacTBeHHOCTh M1 M3MEHYMBOCTh — OCHOBHBIE CBOWMCTBA >KMBBIX OPTaHHU3MOB.
N3menunBocTh. Bunbl nuamenunBocts. [Ipaktuyeckas padota «MoaudukanmoHHas
U3MEHYHUBOCTD (JIUCThSI, UTOJKHU C OJTHOTO JAEPEBA)».

['en — wMaTepUabHBII HOCHUTENb HACJIEICTBEHHOCTH M  HM3MEHYUBOCTH.
HyxkiienHoBbeie KuCIOThL. Jlokanu3alusi T€HETUYECKOrO Marepualia B KIIETKE.
Henenue xinerok. Perumkanus JIHK. OcHoBHast 1orMa MOJICKYJISIPHOM OHOJIOTHHU.
Tpanckpunuus. Tpancmsuus. Myranuu. Ilpaktuueckas pabora «l'en —
WHCTPYKIIUS 10 COOpKe KJIETKU (Ha Oucepe Wi KOHCTpyKTope)». [IpakTuueckas
pabota «MyTtanust Ha OyTepopose (1000l 00BEKT U3 MpeabIAyIe padoThl, e
M3MEHEHUE UHCTPYKLIUH MPUBEJIET K N3MEHEHUIO BHEILIHETO BUIA OOBEKTA)».

D¢ dexT OYTHUIOUHOTO TOPJIBIIIKAa W TEHETHYecKoe pazHoodOpazue. UTo Takoe
reH0aHk? 3adyeM COXpaHITh TEHETHYeCKHe pecypchl pacTeHui? (OCHOBHBIE
CrocoObl COXpaHEHUSI TEHETUYECKUX PECYPCOB pacTeHUl (ex situ U in situ).
3nauenne pabor H.M. BapwioBa. 3akoH romojoruyeckux psaoB. LleHTps
IIPOUCXOKIAEHUs KylnbTypHbIX pactrenuii H.M. BaBunoBa u I1.M. JKykosckoro.
[Ipaktnueckass pabora mo rpymnmam «OTKyma Ha  HAMIMX  CTOJIaX
(bPYKTHI/OBOITN/3TaKW.

OcHoBHble MeToAbl cenekuuu. [ubpuamuzanus. Popmbel 0TO0pa. OCHOBHBIE
HalpaBJICHUS  CEJEKIMU:  YIY4dllIEHUE  YypPOXKAMHOCTH, YCTOMYMBOCTH K
onotnyeckuM u abmoruueckum (akropam. [Ipaktuueckas pabora «BripamuBaem
ropox. Kak mpoBecTu ckpemuBanue y ropoxa». EcTe nu xu3Hb B mpoOupke?
buorexHomoruss  KyJabTypHbIX  pacteHuil.  WccnegoBatenbckass — paboTa
«BpIpamuBanue pacteHuil B MpoOUpKe» (MOKHO BOCIOIB30BATHCS Pe3yIbTaTaMU
NPEABIIYIIUX JKCIEPUMEHTOB IO COCTABJICHUIO MUTATEIbHBIX PAaCTBOPOB IS

pactenuii). Kak uenoBek moxkeT MmonuduuupoBath pacteHusi? ['eHermueckoe



penaktupoBaHue. COBpPEMEHHbIE TMOJAXOAbl U JOCTHXKEHUS T'€HETUYECKOTO
penaktupoBaHus pacrenuil. [Ipakruueckas padota «['eHOMHbBIE HOKHUIIBI

(MomenupoBanue pabotel cuctembl CRISP-Cas).
7. Pacmumenvhasn npooykuyus. (8 uacos)

Hanzemubie u moazemubie opranbl pacteHuil. [lober u Buaon3MeHeHHbIN mober
pactenuii. CiocoObl pa3MHOXeHUs pacteHuil. [loHATHEe 0 KadecTBe MPOAYKTOB
nutaHus. IIpoOremMbl KOHKYpEHUMH OTEYECTBEHHBIX MPOAYKTOB IHTAHHUS C
UMIIOPTHBIMU. JIOTUCTHKA TOCTaBKHU U CPEICTBA COXPAHEHHUS IPOAYKTOB ITUTaHUS.
[TpakTnueckas padota «lIpenensHo nonycrumelie konueHTpauuu (I11K) u Mmeronsl
KOHTPOJIsI 0€30MaCHOCTH PACTUTEIBHBIX NPOAYKTOB MNUTaHUS». MHKpPO3EIICHb:
NOJIE3HOCTh W TexHojorus. HccnenoBatenbckass pabora «OlieHKa KayecTBa
BBIPAILIEHHON MUKPO3€EJIeHW» (JIMO0 CBOS, TMO0 U3 Mara3uHa). XMMUYECKU aHaIN3
IPOIYKIHUU. OcHOBBI CHEKTPOPOTOMETPHUHU. [ToTeHmomeTpus.
Xpomarorpagusi. Ilpaktnueckas pabora «MeToasl  OLEHKM  KauecTBa
pPACTUTENBHOW MPOAYKIIMHU: XPAaHEHUE U COXPAHHOCTD MUTATEIbHBIX BEIIECTBY (10
JIOCTYITHOMY 00OpPYIOBAaHHUIO).

HccnenoBarensckas pabora «OmpeneneHue ButamuHa C METOAOM 0OOpaTHOTO
TUTPOBAHUS B IUIOAAaX Ha PA3HOM CpOKe (croco0e) XpaHSHUsD.

Monyas «buorexnosorus» 7-8 kiaccni (68 yacon)

1. Buomexnonozus (4 uaca)

[lonsiTue OHOTEXHOJOTHM. 3a4eM YEJOBEKYy OHMOTEXHOJIOTHH, B YeM WuX
MPEUMYIIECTBO TEepel XUMUYECKMM CHHTe30M. (OCHOBHBIE OHOOOBEKTHI
OMOTEXHOJOTUH: TIPOMBIILICHHBIE MUKPOOPTAHU3MBbI, KJIETKU U TKaHU PACTCHUM,
JKUBOTHBIX M 4YEJIOBEKa, Ouokaramu3atopbl. [IpakTudeckas paborta «IIpumeps

MPUMEHEHUST OMOJIOTUYECKUX 00BEKTOB B TBOCH KU3HI.

Celpbe 111 OMOCHMHTE3a W OIICHKa €ro OMoJIOTMYecKo MEeHHOCTH. OCHOBHBIE
UCTOYHHUKHU yTepoAa, a3otra, (ochopa, MUKpodIeMeHTOB. MccaenoBanue HOBBIX
UCTOYHUKOB ChIpbs (BKJIIOYas BOINPOCHI €ro MpeABapUTENbHON 00paboTKH),
pa3paboTKa HOBBIX THUTATENBHBIX CpEl, B TOM YHCJIE€ BKJIIOYAIOIINX
OMOCTUMYJISITOPBl M JIPYTUE€ 3JEMEHTHI YIPABJICHHUS M ONTHUMH3ALUU IPOLIECCOB
OonocuHTe3a. MeToabl ONTUMU3ALNY MUTATEIBHBIX CPEI.



2. Muxkpoouonozusn (12 uacoe)

[lonoxeHnue mPOKApHUOTOB B CHCTEME opraHudyeckoro wmupa. CrpoeHue
OaxTepuanbHOM kieTku. Kiaccuduxarus Oakrepuit. Mopdomorusi OakTepuii.
[TpocTeie U cl0XKHBIE METOABI OKpamuBaHus Oaktepuil. Ousnongorus OaKTepHii:
MUTaHUE, JIbIXaHHe, POCT U pPa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM ApXeH
(3xcTpeMo(HIIBHOCTh, OCOOCHHOCTH CTpoeHHs KieTkw). JlabopaTopHas paboTa
«DukcupoBaHHble npenaparsl Oakrepuil. Onpenenenrue GopMbl MPeII0KEHHBIX
KyJIbTYP MHUKPOOPTaHU3MOB, HCIOJB3Ysl MPOCTON MeToA OKpacku» JlaGoparopHast
pabota «OrmpeneneHue TUMA KIETOYHOM CTEHKA METOJOM OKpAIIUBaHUS 10
['pamy» (TIpu HAJIUYUU PEAKTUBOB).

MonouHokucnoe u crnuproBoe OpoxkeHue. DoToTpodHbIE U XEMOTpO(dHBIE
Oaktepun. Kunernyeckoe omnucaHue Impolecca pocTa MHKPOOPTaHU3MOB.
OKCHOHEHIIMAJIbHAsE MoOAenb pocta. KuHeTHka rubenr MHUKpPOOPTraHU3MOB.
JlaGoparopnas ~ pabora  «lIpuroroBieHue  NPWKU3HEHHBIX  MPENapaToB
MOJIOYHOKHUCIBIX OAKTEPHI.

[TaTorennsie O0akTepun. UyMHas majoyka U 4YepHas CMEPTh, OOTYJINU3M, CTOJIOHSIK,
Tyoepkyne3. Mcropusi 60psObI ¢ OakTepuanbHbiMU UHPeKusMU. JlabopaTtopHas
pabora «IloceB cmbpiBa ¢ pyk Ha yamku Ilerpu». JlaGopaTopnas pabota
«Bpinenenue 4MCTOM KynbTypbl Oaktepuil. Meton pasBeneHuil. Mertog
ucromaromero  mrpuxa». Jlabopartopnas  pabora  «Mopdomornueckas
XapaKTepUCTHKA BbIIECJICHHOW YHUCTOM KyJIbTYpbl: XapaKTEpUCTHKA KOJIOHUH,
dbopma OakTepuid, TUIl KJIETOUHON CTEHKIY.

Bolina 0ecCKOHEUYHOCTH: aHTHOMOTUKUA NPOTUB OakTepuil. MexaHu3Mbl AeUCTBUI
aHTUOMOTHUKOB. MeEXKIIeTOUHas KOMMYHHKanus Oaktepuil. UyBCTBO KBOpyma.
JlabopaTtopHas padoTta «CpaBHEHHE pOCTa MHUKPOOPTaHU3MOB Ha HalllKe 0e3 U C
n00aBIEeHHUS AHTUOMOTHUKOBY HccnenoBarenbckas pabora «ITouck
MUKPOOPTraHU3MOB 00J1a/1al0IIMX aHTarOHUCTUUECKON aKTUBHOCTBIO.
[Ipumenenue Oaktepuii uenoBekoM. KwuHeTHdeckoe omuMcaHue OMOCHUHTE3a
IPOJYKTOB MUKPOOpPraHU3MaMH. bakTepuu, KOTOpblE MOTYT pa3iaraTh IUIACTHK.
UccnenoBarenbckass  pabora  «BblaeneHue  MOJOYHOKUCIBIX — OakTepui,

HCCICAOBAHUC NX aKTUBHOCTH)).



Mukpoopranu3msl B arpoOMOTEXHOJIOTHH. VICKyCCTBEHHBIE ACCOLMALIMUA PACTEHUI
c Mukpoopranusmamu. MHccnenoBatenbckas pabota «BbiaeneHue OaxTepHii
ITOJIE3HBIX JJI1 PACTCHUI.

3. ykapuomuueckue opeanumol 8 OUOMexHo102UU (naecHesble 2puobl,
oposccu, 6ooopocau) (12 uacos)

[1necHeBbIe TPUOBI TPOTYLIEHTHI OMOJIOTMYECKH aKTUBHBIX BEIIECTB.
OOmasi xapakTepucTUKa IPOAOKEH caxapoMuUeToB. VICTOpus HCIOIb30BaHUA

IPOXKEH B TPATUIIMOHHOW OWOTEXHOJOTHH. TEXHOJOTHMH BHUHOACTHS U
XJIeOOTIEUEeHUsI, CTICIMATU3UPOBAHHBIE Pachl APoAcKe. MeTabolu3M JIpoxKKei.
Peakuust cnuproBoro OposkeHus. JlaGopatopHast pabota «Ilogcuer kieTok
npoxoxeit B kamepe ['opsieBa». Jlaboparopnast pabora «OOHapyKeHUE TTPOTYKTOB
CIIUPTOBOTO OpOKEHHUSI: ATHJIOBOTO CIHMpPTAa U YIIIEKUCIOro raszay. llomyudenue
BTOPUYHBIX METa0OJUTOB B JApoxkax. Jpoxoku Kak MPOAYLEHThl OMOTOILIUB.
[Tonydenue 1eeBbIX OCITKOB B IPOKIKAX.

OcoOEHHOCTH BEreTaTUBHOTO M TMOJOBOTO PAa3MHOXKEHHUS Y NPOXOKEH, 3HaUCHHE
M3YUYEHHS] MUTO3a U IUTOKWHE3A JIJIs1 ONITUMU3AIMU MPOLIECCOB KYJIbTUBUPOBAHUS
JIPOKOKEBBIX IITAMMOB, MOHUMaHUs MPUYUH MATOT€HHOCTH APOXKKEH U TpUOOB,
MOKMCKa MUIIeHeH (YHTUIINIOB U Pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX MPETapaTOB.
JlaGopatopHas pabora «HaOmrogeHue pa3sMHOXKEHHUSI JAPOXKKEBBIX KIETOKY.
[Ipaktruueckas padbora «Ilonyuenue TBopora u kerpa Ha OCHOBE MOJIOYHOKHUCIIBIX
Oaxrepuit». [Ipaktudeckas padota « OCHOBHBIE BUIBI KBaca M X XapaKTEPUCTHKA»
«JIpooKM 1 MOJIOUHOKUCIIBIE OaKTEPHUH, MPUMEHSIEMbIE ISl IPOU3BOACTBA KBACay.
[Tpaktrueckas pabora «CpaBHUTENBHBIA aHAIN3 PA3BUTHUS IPOXIKEH B adpOOHBIX
U aHa’pOoOHBIX ycioBusAx». [lpakTudeckas pabota «MeToabl OIIEHKH CBOWMCTB
xJ1e00mneKapHbIX Ipoxoker. OCOOCHHOCTH NMPUMEHEHHUS MPECCOBAHHBIX, CYIICHBIX
W WHCTAaHTHBIX JApoxokein». HWccnemoBatenbckass pabora «BmusiHue ¢usuko-
XUMHUUYECKUX (PaKTOPOB HA KAdueCTBO OMOTEXHOJIOTMYECKOW MNpoaykiuu (KBac,
Kedup, ChIp, XJ1eO U ap.)».

Bonopocnu — nepcnekTUBHBIA OOBEKT I MPOU3BOACTBA O€lIKa U YIJIEBOJOB.
buotexHonornueckue METOJbI OYHUCTKHM TBEPJbIX, JKUJIKUX OTXOAOB U
ra3oo0pasHbIX OTXOAOB Mpou3BOACTB. CTouHble BOAbI. (CXEMbl OUYHCTKH.

bruopunbTpel, a3pOTEHKH, METAHTEHKH, OKCUTEHKU. AKTUBHBIA WJI U BXOJSIIUE B



HCTO MHUKPOOPIraHU3MBI. Hcnonb3oBaHue Boz[opocneﬁ B OYHCTKC CTOYHBLIX BOA.
HCCJ’ICI{OB&TCHBCK&H pa60Ta

«BnausHue Qusnko-xumuueckux QakropoB Ha poct Bojgopociau (Chlorella
vulgaris)».

4. Hacneocmeennasa ungopmayusn (8 uacos)

HacnencTBeHHOCTh U UBMEHYMBOCTh — OCHOBHBIE CBOWMCTBA JKUBBIX OPraHU3MOB.
N3menunBocTh. Bumsl uamenunBocTh. [IpakTudeckas padota «MoaudukarmoHHas
M3MEHYUBOCTD (JIUCThSI, UTOJKHU C OJTHOTO JIEPEBA)».

['en — wMaTepHaNbHBIA HOCHUTENb HACJIEICTBEHHOCTH M  HM3MEHYMBOCTH.
HyxiiennoBbie KucnoThl. Jlokanu3aiusi T€HETUYECKOrO MaTrepuaia B KIIETKE.
Jenenne kinerok. Pemmmkanua JIHK. OcHoBHas gorma MoJeKyIsipHOW OMOJIOTHUU.
Tpanckpunmusi. Tpancmsmus. Myramuu.  I[lpaktudeckas pabora «l'en —
MHCTPYKIUSA 10 cOOpKe KIeTKU (Ha Oucepe wium KOHCTpyKTope)». IlpakTuueckas
pabota «MyTtanusi Ha OyTepopose (1000l 00BEKT U3 MpeAblayIel padoThl, Ie
U3MEHEHUE UHCTPYKIUU NPUBEJET K U3MEHEHHUIO BHEIIHETO BUJA OOBEKTA)».

5. Bupyconozus. (6 uacoe)

[TosoxkeHue BUPYCOB B CUCTEME OpraHnyeckoro mupa. CTpyKTypa U XUMHUYECKHA
coctaB BupycoB. Kmaccudukamus BupycoB. Penpoaykiusi BupycoB. [IpocmoTp
JOKYMEHTAJIBHOTO (PUIIbMa O BUpYCaX.

Bupycsl - Bo30ynutenu nHpekmoHHbix 0one3neid. OnkoBupychl. baktepuodaru:
CTpO€Hue, CBOMCTBa, MpuMeHeHue. [Ipaktuueckas padota. «MeTon pa3BeAeHHUIN
[Ipaktrueckas pabora. « TutpoBanue OakrepuodaroBy. buojgorndeckue MeTombl

O00pBKOBI ¢ BUpyCaMH.

6. I'ennasa unicenepus u 6uomexnonozuu. (8 uacos)

OcHoBBI TeHHOUW WH¥)eHepuHu. Bekropa. Crnenuduueckue GpepMeHTH OaKTEPHil.
[Ipaktrueckas padbora «IHAOHYKIIEa3bl pecTpUKUUU (padoTa ¢ HYKJIEOTHUIHBIMU
MOCJICIOBATEIHLHOCTSIMHU Ha Oymare)y.

buorexHomornn MpoayKIMK OETKOB B OAKTEPHAIBHBIX KYyIbTypax. JlocTimkeHwus
T€HHOW MH)KCHEPUHU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema aganTuBHOTO UMMYHUTETA OAKTEPHI U apXeid.
[Tpaktnueckast padora «['ennbie HOXHUIBI - CRISPR/Cas (MomenupoBanue Ha
oymare)»



I'MO. Metoap! nonyuennst MO. Urpa-auckyccust « Beiurpaid rpaHT Ha CO3JaHuE
['MOp».

1. Buomexnonozuu 6 y»cusomunosoocmee (8 uacos)

JlomecTHKanys OCHOBHBIE JOMAIIHUE KUBOTHBIE; COBPEMEHHBIE SKCIEPUMEHTAX
MO0 JOMECTUKAIIMU KUBOTHBIX (JIUCUIlA, HOPKA U JIp. — IKCIEPUMEHTHI HAy4YHOU
mKoybl akagemuka bensieBa). [luckyccus «Jlomectukainus, Bce JId pacTeHUs U
YKUBOTHBIE, KOTOPBIE )KUBYT PSJIOM C YEIOBEKOM MM OJOMAIIHUBaIOTCA? MOKHO
JIM CYUTATh TapakaHa OJIOMAIIHEHHBIM )KUBOTHBIM ?».

CoBpeMeHHBIE METOAbl B KUBOTHOBOJICTBE: TpaHCIUIAHTALUSI 3MOPHOHOB,
XUMEpPHbIE JKUBOTHBIE, KiIoHUpoBaHue. [Ipaktuueckass pabora «MeToauka
KJIOHUPOBaHUS (MOJICIUPOBAHUE HA Oymare).

OcHoBHbIE OO0JIE3HH JKUBOTHBIX U POJb IAaTOT€HHBIX MHUKPOOPTraHU3MOB MU
Napa3uToB B Pa3BUTUU 3a00JIEBAaHUM JOMAIIHUX >KUBOTHBIX U OCHOBHBIX MEpax
OOpbObI C HHUMH; pOJIb MOJE3HBIX MUKPOCUMOHWOHTOB B OpraHU3ME >KMBOTHBIX.
[TonoxurtenbHOE U MOOOYHOE (OTPULIATENILHOE) BO3JECHCTBUU aHTUOMOTUKOB Ha
OpraHu3M B XOJA€ JIEYEHUS IKUBOTHBIX; LEIM MW 33Ja4d BETEPUHAPHH.
buorexHosmoruss kopmoBbIX mnpenapaTtoB. IIpaktuyeckas padorta «CocrtaBieHue
pauuMoHa MHMTaHWS  SKMBOTHOIO, pacyeT pacxoJ0OB Ha  COAEPKAHUE».
UccnenoBarenbckas padota «OLieHKa Ka4eCTBa MOJIOYHOU MPOTYKIIMK.

8. buomexnonozuu ¢ pacmenuesoocmee (10 uacoe)

OcHoBHBIE MeTOAbl cenekuuu. ['mOpuauzanus. Popmbl oTO0pa. OCHOBHBIE

HAMpaBJICHUS  CEJCKIUU:  YIY4YIIeHHE  YypOXKaMHOCTH, YCTOMYHMBOCTH K
onotnyeckuM u abuoruueckum (akropam. [Ipakrtuueckas pabora «BripamuBaem
ropox. Kak mpoBecTu ckpenmBaHue y Topoxay.

OCHOBHBIE TOAXOJAbl CEJIEKIUM U OHOTEXHOJIOTMH KYJIbTYPHBIX pPACTEHUM,
['ubpunuzanus, oTAaJieHHass TUOpUIU3AIUs, UCKYCCTBEHHBIH OTOOp, TeTepO3uC,
TpaHchopmalysi, MyTareHe3, FeHeTHYeCKOe pelakTupoBanue). Mctopust cenekimn
B Poccun u Mmupe, uctopus pa3BUTHs BAXXHEUIINUX COPTOB KYJIbTYPHBIX PACTECHUN.

Kak genoBexk MoxkeT MoAuGUIIMpOBaTh pacTeHus? [ eHHas WHXXEHEPHUs PACTCHHIA:
UYro Takoe reHeTndecKas MHKeHepUs paCTeHUM. TpaHCreHHble pacTeHus. MeToabl
nonayueHusi. OOpa3oBaHHMe oOmyxoJied y pacTeHuid. ArpobOaxTepuaabHas
tpancopmanust: Ti-mmasmuael. T'enst T-JIHK. MonekynspHo-reHeTHUECKHE
MexaHu3Mbl TpaHchopmanuu. I'eHermueckoe penakrupoBaHue. COBpEMEHHbIE

IIoAXO0 bl u JOCTHXKCHUA TCHCTHUYCCKOI'O PCAAKTUPOBAHUA paCTeHHﬁ.



[TpakTiueckast pabota «['eHOMHbBIE HOXKHUIIBI (MOAECTUPOBAHNE PAOOTHI CHCTEMBI
CRISP-Cas).

Ectb 11 x13Hb B 1poOupke? BUOTEXHOIOTUS KYJIbTYPHBIX PACTEHU.
HccnenoBarenbckas pabota «BelpanmuBaHue pacTeHUHM B OpoOUpKe (MOKHO
BOCIIOJIb30BaThCSl PE3yIbTaTaMU MPEAbIIYIIUX SKCIIEPUMEHTOB MO COCTABICHUIO

MUTATEIBHBIX PACTBOPOB AJISI PACTEHUM ).



IJIAHUPYEMBIE PE3YJIbTATHl OCBOEHUSI KYPCA BHEYPOUHOU
AEATEJBHOCTHU

3aHaTus B paMKax IIporpaMMbl HaIIpaBJICHBI Ha obOecrieuecHue JOCTHIKCHUS
IOKOJIbHUKaMM  CIICAYIOIUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX HW HPCIAMCTHBIX

00pa30BaTeIbHBIX PE3YJIHTATOB.

JIM4HOCTHBIE pe3y/IbTaThl:

B cghepe epasicoanckozo socnumanus: TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM
NESITETLHOCTH TPU BBINIOJHEHUU HCCIEOBAHUN W TPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIILIY.

B cghepe nampuomuueckozo 6ocnumanus;: OTHOIIEHUE K OMOJIOTUU KAaK K BayKHOM
COCTaBIISIIOIICH KyIbTYpBI, TOPAOCTH 3@ BKJIAJ] POCCHMCKUX U COBETCKUX YUEHBIX B
pa3BUTHE MUPOBOI1 OMOJIOTUYECKOI HAYKH.

B cgepe 0yxosHo-wpascmeennozo eocnumanusi; TOTOBHOCTH  OIEHUBATH
MOBEJICHUE U TMOCTYIIKM C MO3UIIMM HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHUYECKOU
KYJbTYpPbl; IIOHUMAaHHUE 3HAYMMOCTH HPABCTBEHHOI'O acCIleKTa JAEATEIIbHOCTU

YesI0BeKa B MEAUIIMHE U OMOJIOTHH.
B cgepe scmemuueckoco eocnumanus: TOHAMaHUE pOJM  OHOJOTMM B
(GbOpMHPOBAHUU FCTETUUECKON KYJIBbTYpPbl TUYHOCTH.

B cghepe usuueckoco socnumanus, opmuposanus Kyibmypwvl 300p06bs U
IMOYUOHATbHO2O0 O1A20N0YYUS; OTBETCTBEHHOE OTHOIIICHUE K CBOEMY 3/I0POBBIO U
yCTaHOBKAa Ha 3J0pPOBBIA 00pa3 >KW3HM (3I0pOBOE TMHUTAHHUE, COOJIOJCHUE
TUTUEHUYECKUX MPABUI U HOPM, COATAaHCUPOBAHHBIM PEKUM 3aHSATUN U OT/AbIXA,
perynsipHas ¢u3nUeckas aKTUBHOCTB); OCO3HAHHE ITOCJICACTBHA WM HEMPHUSATHE
BpPEIHBIX TPUBBIYEK (YMOTpPEeOJIEHNUE ANKOTOJIs, HAPKOTUKOB, KypEHHE) U HHBIX
dbopMm Bpema i PU3MYECKOTO M ICHUXHYCCKOTO 37I0POBBS; COOIOACHUE MPaBUI
0€30MacHOCTH, B TOM YHCJIe HABBIKM O€30MaCHOT0 MOBEACHUS B MPUPOIHOU Cpelie;
chOpMUPOBAHHOCTh  HaBblka  pedyieKcuu,  yIpaBlIeHHWE  COOCTBEHHBIM

OMOIIMOHAJIBHBIM COCTOSAHHUCM.

B cgpepe mpyooeozco éocnumanus: akTUBHOE Y4acTHE B PEILICHUU MPAKTUYECKUX
3a/a4 (B paMKax CEMbH, IITKOJIBI, TOPOa, Kpasi) OMOJIOTHYECKOU M IKOJIOTHIECKOM
HaIPaBJIECHHOCTU, UHTEPEC K MPAKTUUECKOMY U3yUEHHUIO podeccuii, CBI3aHHbIX C

OMOJIOTHEMN.

B cd)epe IKOJlo2UYeCKoco  60CNUMAHRUA. OpuCHTAaIuA Ha  HPUMCHCHHC

OMONIOTMYECKUX 3HAHWN TpPU pEHIeHUH 337ad B OOJACTH OKPY)KAIOIIEH CpEeIbl;



OCO3HaHUE PKOJOTUYECKUX MPOOJIEM U MyTeH UX PEelIeHHs; TOTOBHOCTh K YYaCTHIO

B Hp&KTH‘ICCKOfI JACATCIBHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH.

B cgpepe nonumanus yennocmu nayyno2o no3HanusA: OPUESHTAIUS HA COBPEMEHHYIO
CUCTEMY  Hay4HBIX  TMPEJACTaBICHH 00  OCHOBHBIX  OHMOJOTHYECKUX
3aKOHOMEPHOCTSIX, B3AMMOCBA35X YEJIOBEKA C MIPUPOIHON U COLMAJIbHOM CPENON;
NOHUMAaHUE POJM OHMOJOTMYECKOM Hayku B (HOPMUPOBAHUU HAYYHOTO
MHUPOBO33pPEHUS; pa3BUTHE HAYYHOM  JIOOO3HATENBHOCTH, HHTEpeca K
OMOJIOTMYECKON HAayKe, HABBIKOB UCCIIEI0BATEIbCKON JEATENBHOCTH.

B cgepe adanmayuu x usmeHAIOWUMC YCIOBUAM COYUANLHOU U NPUPOOHOU
cpeovl: aJeKBATHAas OLEHKAa W3MEHSIOUIMXCS YCJIOBUHM; MPUHATHE pEHICHUS
(MHIUBUYaJIbHOE, B TPYIIIE) B U3MEHSIOIIMXCS YCIOBUSAX HA OCHOBAaHUU aHAJIA3a
OnoJornyeckom MHQGOpManWy; IUIAHUPOBAHUE JIEWCTBHI B HOBOW CHTyallUd Ha
OCHOBAHUU 3HAHWUU OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeranpeaMeTHbie pe3yJibTaThl:

B cgepe osnaoenus ynusepcanvrvimu yueOHbIMU NO3HABAMENbHBIMU OCUCMBUIMU

ba3oBrle Jornyeckne neNCTBUs:

* BBIABJIATH M XapaKTePHU30BaTh CYIIESCTBEHHBIC MPHU3HAKA OMOJOTHYECKHX
00BEKTOB (SIBIICHUN);

* yCTaHaBJIMBATh CYIIECTBEHHBIN MPHU3HAK KiacCUPUKAUU OUOTOTHYECKUX
00BEKTOB (SIBJICHUH, MPOIECCOB), OCHOBAHUS JJIsl 00OOIIEHUS U CPABHEHUS,

KpUTEPUU POBOJUMOTr0 aHaJIN3a;

* ¢ yu€ToM  TIPEIJIOKEHHOW  OHMOJOTMYECKOW  3aJayd  BBISBISITH
3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B paccMaTpuBaeMbIX (akTax M
HaOJIIOJICHHUAX; TIPeAJIaraTb KPUTEPUH IS BBISBICHUS 3aKOHOMEPHOCTEH M

IIPOTUBOPEUNL;
* BBIABIATH AeHUIUTH HHPOPMAIMH, JAHHBIX, HEOOXOIUMBIX JIJISi PEIICHUS
MMOCTaBJIICHHOM 3aJ1a4H;

*  BBIBIIATh NPUYUHHO-CIEACTBEHHBIE CBSI3U NPHU M3YYEHUU OMOJIOTUYECKUX
SABJIEHUN U MPOLECCOB; AENaTh BBIBOJBI C UCIIOJIb30BAHUEM JAEAYKTUBHBIX U
WHIYKTUBHBIX  YMO3AaKJIIOUEHUM, yMO3aKJIIOUEHWH TIO0  aHaJOlWH,

(bopMyIHpPOBaTh TUTIOTE3BI O B3AMMOCBSI3SIX;

*  CaMOCTOSITEILHO BBIOMpATh CIOCOO pelIeHHs Y4eOHOM OMOJOTHYECKOM
3amaun (CpaBHUBATH HECKOJILKO BapMAHTOB PEIICHUs, BHIOMpAaTh Hanbosee

HO,Z[XOI[}IH_II/Iﬁ C y‘léTOM CaMOCTOATCIIPHO BBIACIICHHBIX KpI/ITepI/ICB).



ba3oBbI€ HCCIEIOBATEILCKUE ACHMCTBUSI:

HCIIOJIb30BaTh BOIIPOCHI KaK I/ICCJ'ICI[OBaTeJ'H:CKI/Iﬁ HHCTPYMCHT IIO3HAHUS;

GopMynupoBaTh BOMPOCH], (PUKCHPYIOIIME pPAa3pbIB MEXKIY peajbHbIM H
’KeJIaTeIbHBIM COCTOSIHUEM CUTYyallMH, OOBEKTA, U CAMOCTOSTEIIBHO

YCTaHaBJIMBATb HCKOMOC 1 JTaAHHOC,

dbopmupoBaTh THUMOTE3y OO0 HMCTHUHHOCTH COOCTBEHHBIX CYXKICHHM,
apryMEHTUPOBATh CBOIO MO3ULIUIO0, MHEHHUE;

MPOBOJIUTH IO CaMOCTOSITENIPHO COCTaBICHHOMY TIUIaHYy HaOIIOJCHUE,
HECJIOKHBIH OMOJIOTHYCCKUN AKCIIEPUMEHT, HEOOJIBIIIOE HCCICAOBAaHUE TI0
YCTAHOBJICHHIO OCOOCHHOCTEH OMOJorHuueckoro oO0beKkTa (mpoiiecca)

W3YYCHHUS,
MPUYUHHO-CJICJCTBEHHBIX CBSI3¢ W 3aBUCHMOCTCH  OHOJIOTHMYECKUX
00BEKTOB MEXKY COOOI;

OIICHMBATh Ha IPUMEHUMOCTb U JJOCTOBEPHOCTH HH(POPMAIIHIO, TIOJYUCHHYIO
B XOJI¢ HaOJIIOJCHHS U DKCIICPHUMEHTA;

CaMOCTOSITENIbHO (hOpMyIHpoBaTh 000OIIEHUS M BBIBOJBI 110 pe3yJibTaTaM
MPOBEAEHHOIO0 HAOJIOCHUSI, JKCIEPUMEHTA, BIAJETh HWHCTPYMEHTaAMHU

OIICHKH JIOCTOBEPHOCTH IOJTYyUYCHHBIX BBIBOJIOB U 00OOIICHHUIA;

IMPOTrHO3UPOBATHE BO3MOIKHOC I[aHBHefIHJGG Pa3BUTHC OMOJIOTMYECKHUX
IMPOLCCCOB U HUX ITOCIACACTBUA B daHAJIOTHMYHBIX HWJIM CXOAHBIX CUTYyallHAX, a
TAKKC BBIJABUTATH MPCAIIOJIOKCHUS 00 ux Pa3BUTHHU B HOBBIX YCJIOBHUAX H

KOHTCKCTax.

Pabora ¢ nadopmanueii:

MPUMEHATH PA3JIMYHbIE METOJbl, HHCTPYMEHTBHI M 3alPOChl HPU MOUCKE U
oTOope OrosornuecKor nHMGOPMaIUK UM JaHHBIX U3 UCTOYHUKOB C YU4ETOM

MpeJIOKEHHON yueOHON OHOJIOrMYecKOo 3aauu;

BbIOMpaTh, AaHAJU3UPOBATH, CHUCTEMATU3UPOBaTh M HHTEPIPETUPOBATH
OmoorHYecKyo HH(HOPMAIIHIO Pa3IMYHbBIX BUIOB U (DOPM MpeICTaBICHMS;
HaXOJWTh CXOJHBIC apTYMEHTHI (MTOATBEP)KIAIONINE WM OMPOBEPTAOIINE
OJIHY U TY %K€ UJICI0, BEPCHUIO) B PA3INYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAJbHYIO (QOpMYy  MpEACTaBICHUS
MH(POpPMALIMU U WILTIOCTPUPOBATH PELLIAEMBbIE 3a/1a4U HECIIOKHBIMU CXEMAMH,

auarpaMmmamu, HOM rpaduKoi 1 uX KOMOMHALMSIMU,



OLICHMBATh HAJA&KHOCTh OHMOJOTHMYECKOM HWH(GOPMALUU IO KPHUTEPHUSM,
MPEJIOKEHHBIM YUYUTENEM WIH CPOPMYTUPOBAHHBIM CAMOCTOSITENBHO;

3allIOMHUHATh U CUCTCMATU3UPOBATH 6I/IOJIOFI/I‘-ICCKYI-O I/IH(I)OpMaHI/II-O.

B cghepe osnadenus ynusepcanouvimu yueOHbIMU KOMMYHUKAMUBHBIMU

oeticmeusmu OOIIEHHE:

BOCIPUHUMATH U (POPMYITUPOBATH CYKJICHHUS, BBIPaKaTh SMOIMH B POIIECCE
BBITIOJTHEHHSI PAKTUYECKUX U JTa0OPAaTOPHBIX paboT;

BBIpaXXaTh ce0s (CBOIO TOUKY 3PEHMSI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

pacCiio3HaBaTb HeB€p6aHBHBIG CpCaACTBa O6IH€HI/I$I, IIOHMMAaTb 3HAYCHHC
CONUAJIBHBIX 3HAKOB, 3HATH W PACIIO3HABATH ITPCAIIOCBIIKU KOH(l)J'II/IKTHBIX

CUTYALMI U CMITYaTh KOH(MIUKTBI, BECTU IEPETOBOPHI;
NOHMMAaThb HAaMEpPEHUs NPYTUX, MPOSBIATh YBAXKUTEIBHOE OTHOLICHHUE K
co0eceTHUKY U B KOPPEKTHOU popMe (hopMyaupoBaTh CBOM BO3PAKEHHUS;

B XOJI€ JMajiora W/WIA JHUCKYCCHM 3aJaBaTh BOIMPOCHI IO CYIIECTBY
00cy>X)1aeMoil OMOJIOrMYECKOM TEMbI U BBICKA3bIBATh UJCH, HAIICIICHHBIC Ha
perieHrue OMOJIOTUYECKOW 3ajayl W TOJIepKaHue OJaroXenareIbHOCTH

OOILIEHNUS;

COTIOCTAaBIIATH CBOU CYXKJICHHS C CYXKACHUSAMU APYTMX YYaCTHUKOB JUAJIOra,
OoOHapyXMBaTh PA3IUYHS U CXOACTBO MO3UIIHIA;

nyOJIMYHO TPEACTABIATH PE3YJIbTaThl BBIMOJIHCHHOTO OHOJIOTHYECKOIO
ombITa (IKCIEPUMEHTA, HCCIICIOBAHUS, TIPOCKTA);

CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUICHUS € YYETOM 3ajad
MPE3CHTAllUd W OCOOCHHOCTEH ayJIUTOPUH W B COOTBETCTBHU C HUM
COCTaBJSATh YCTHBIE W TMCbMEHHBIE TEKCTbI C  HCIOJIb30BAHUEM

WIIIOCTPATUBHBIX MATCPHUAJIOB.

CoBMecTHAas EITEILHOCTH (COTPYIHUYECTBO):

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHIUBUIyaTbHON
paboThl TPU  PEUICHUWM KOHKPETHOW  OMOJOTMYECKON  MpOOJIeMBl,
00OCHOBBIBATh ~ HEOOXOAMMOCTh  NPUMEHEHHUS  TPYMIOBBIX  GopMm
B3aMMOJICUCTBHS MPU PEIICHUH MMOCTABICHHON YueOHOM 3a1a4u;

IMPpUHUMATb 1CJIb COBMECTHOM ACATCIbHOCTH, KOJUICKTUBHO CTPOUTH
,Z[GﬁCTBPI)I no eé AOCTHIKCHHUIO: paclpCaciisiTb pojv, AJOroOBapUBATLCA,

00CYXT1aTh MPOIIECC U PE3YyTbTAT COBMECTHOU PaOOTHI;



YMCThb 0606H_[21TI> MHCHHUA HCCKOJIBKHX JIIOI[GP'I, MMpOABJIATHE TOTOBHOCTH
PYKOBOJUTD, BBIIIOJIHATD ITIOPYUYCHUS, TIOJINHATHCA,

TUTAaHHPOBATh OPTaHU3AIUI0 COBMECTHOM pabOThI, OMPECNIATH CBOIO POJIb (C
yd€TOM  TPENNOYTEeHWH W BO3MOXHOCTEH  BCEX  YYaCTHHUKOB
B3aMMOJICUCTBHS), paACHpEeNeNaTh 3aJadd MEXAY UWICHAMH KOMAaHJFbI,
y4acTBOBaTh B TPYNNOBBIX ¢opmax padoTel (00CyXkIaeHUsS, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U UHBIE);

BBIITOJIHATH CBOKO 4HACTb pa6OTBI, AOCTUTATh KAaYCCTBCHHOI'O PE3yJibTaTa I10
CBOCMY HAIIPAaBJICHUIO W KOOPAHWHHUPOBATL CBOU I[CﬁCTBHSI C IOpyrumMu
YJICHAMH KOMaH/bI,

OLICHHMBATh KAaueCTBO CBOETO BKJaJa B OOLIMH NPOAYKT MO KPUTEPUSM,
CaMOCTOSTENIbHO C(POPMYJIMPOBAHHBIM yYYAaCTHHUKAMU B3aUMOJIECHCTBUS;
CpPaBHMBATh PE3YyJITATBl C HMCXOAHOM 3aJadye M BKIAJ KaXJOro 4YieHa
KOMaH bl B IOCTHXKEHUE PE3YJIBTATOB, pa3JesiTh c(hepy OTBETCTBEHHOCTH U
MIPOSIBIIATh TOTOBHOCTB K MPEIOCTABICHUIO OTYETA IEPE TPYTIION;

OBJIAJIETh CUCTEMON YHUBEPCATBbHBIX KOMMYHUKATUBHBIX JCHCTBUMN, KOTOpAs
obecrieynBaeT c(hopMHUPOBAHHOCTH COIMATBHBIX HaBBIKOB u

OMOIIMOHAJIBHOI'O MHTCIIJICKTA MKOJBbHUKOB.

B cghepe osnaoenus ynusepcanvnuvimu yueoOnviMu pe2yisaimueHblMUu 0eucmeusmu.

CaMoopra"nu3aliys:

BBISIBJISITH IIPOOJIEMBI /JIsl PEIICHUS B KU3HEHHBIX U YYEOHBIX CUTYyalMsIX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

OpPUEHTHUPOBAThCA B  PA3IMYHBIX MOAXOJAX MNPUHATUS  PEIICHUM
(MHAMBUAYaIbHOE, NPHUHATHE pPEUIEHUS B TIpyNIe, NPUHATHE PELICHUN
rpynmnoi);

CaMOCTOSITEJIbHO COCTABJISTh AJITOPUTM peIIeHUs 3adauu (UM €ro 4acTh),
BBIOMpATh CIOCOO perieHus y4yeOHON OMOJIOTMYECKOM 3aJauu ¢ Yy4EToM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEU, apTyMEHTHPOBATh
npejyiaraeMble BApUaHThI PEIICHU;

COCTABJISITh IUIAH JACUCTBUH (IJIaH peav3allii HAMEYEHHOI'O ajiropuTMma
penieHus ), KOppEeKTUPOBATH MPEMIOKEHHBIN AIITOPUTM C YUETOM MOJITYUECHUS

HOBBIX OHMOJIOTUYECKUX 3HAHUM 00 M3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

7enath BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlIeHUE.

CaMOKOHTPOJIB (pediaekcus):




* BJAJAETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PEPIICKCUH;
* JaBaTh aJICKBaTHYIO OLIEHKY CUTYalluu U MpeJiaraTh IjaH €€ N3MEHEHUS;

*  YYUTBIBATh KOHTEKCT U NIPEIABUACTH TPYAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTh
IIpU pELIEHUN y4eOHON OMOJOTMYECKOM 3aJauM, alallTuPOBaTh PELICHUE K

MCHAIOIMMNMCAA O6CTO$IT€JIBCTB&M;

* OOBSCHATHP NPHUYMHBI  JIOCTHOKEHHS  (HEIOCTH)KEHHS)  pe3yibTaToOB
JESITEIbHOCTH, aBaTh OLICHKY IPHUOOPETEHHOMY OIIBITY, YMETh HAXOJUTh

MO3UTUBHOE B MPOU3OIIEIIICH CUTYalIUH;

* BHOCHUTb KOPPEKTHBBI B JICSITCILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
U3MCHUBIIMXCS ~ CUTyallud, YCTAaHOBJICHHBIX  OIMMOOK, BO3HHUKIIUX
TPYJAHOCTEN;

¢ OLCHHUBATb COOTBCTCTBUC PE3yJibTaTa LUCIIN U YCIIOBHAM.

OMOIMOHAJILHBIN UHTEIUIEKT:

¢ pasin4arb, HA3bIBATb U YIIPABJIATH COOCTBEHHBIMH OMOIMAMH U SMOLUAMU

JPYTHX;
® BBIIBJIATH U aHaJII/I3I/Ip0BaTB HpI/I‘II/IHBI 3MOHHI>1;

* CTaBHUTH ceOs HA MECTO APYyroro 4cCjIOBCKa, IOHNMATb MOTHUBBI U HAMCPCHHA

Ipyroro;

*  PEryiaMpoBaTh crioco0 BbIPAXKEHUS IMOLIUM.

* Ilpunstue ceds u Apyrux;

* OCO3HAaHHO OTHOCHUTHCS K JIPYrOMY YEJIOBEKY, €r0 MHEHHIO;

* TpU3HaABaTh CBOE MPABO HA OUIMOKY M TaKOE e MPaBo JIpyroro;
* OTKPBITOCTb c€0€ U IPYTuM;

* 0CO3HABaTh HEBO3MO>KHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

* OBJAJCTh CHUCTEMOW YHHBEPCAIBHBIX YUYEOHBIX DPETYJISATHBHBIX ICHCTBUH,
KoTopasi obecrieunBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMUHOCTH
(BHYTpEHHSISI TIO3UIMS JIMYHOCTH), W >KU3HEHHBIX HABBIKOB JUYHOCTHU
(ynpaByieHust co6oi, CaMOIUCITUTIIIMHBI, YCTOMYHUBOTO MOBEACHUS).

IIpeameTHbIe pe3ybTaThl OCBOCHUS NMpOrpaMmel B
MO3HABATENILHOHN (MHTEIJICKTyaIbHON) cdepe:
— MpUOOpETEHUE OMbITA UCIIOIB30BAHUS METOJOB OMOJOTUYECKON HAYKHU C LIEIbIO

U3y4eHHs OHOJOTMYEeCKHX OOBEKTOB, SIBICHHM U TPOIECCOB: HAOIIOJECHUE,

OIMMCaHuC, MPOBCACHNC HECIIOKHBIX OMOJOTHYECKHUX OITBITOB U OKCIICPUMCHTOB, B



TOM YHKCJI€ C UCTIOJIh30BAaHMUEM aHAJIOTOBBIX U HU(POBBIX OMOJIOTHUECKUX TPHOOPOB

Y NUHCTPYMEHTOB;

— (hopmupoBaHNE yMEHHSI MHTETPUPOBATH OMOJIOTHICCKUE 3HAHUS CO 3HAHUSMU U3
JIPYyTuX  y4eOHBIX TpeAMeToB  ((PU3MKH, XHUMHH, Teorpaduu, HCTOPHUH,
0OIIeCTBO3HAHMS H T. [I.);

— (opMupOBaHUE YMEHUHN pemIaTh y4eOHbIC 3a]a4l OMOJIOTHUECKOTO COACPIKAHNUSA,
BBISBJISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M, IMPOBOAWTh KAYECTBCHHBIE U
KOJMYECTBEHHBIC pacyeThl, JCNaTh BBIBOJbI HAa OCHOBAaHUU TOJYYCHHBIX

pe3yJIbTaTOB;

— (opMHpPOBaHUE YMEHUS TUIAHUPOBATH yUeOHOE MCCIECIOBAHUE WIIA MTPOECKTHYIO
paboTy ¢ y4eTOM IOCTaBJIEHHOW Lenu: (OpMyIUpOBaTh NpodIeMy, TUIIOTE3Y U
CTaBUTb 33J]a4M UCCIICOBAHNUS, BBIOUPATh aIEKBATHO [TOCTABJICHHOM 11€JI1 METO/BI,

ACJIaTb BBIBOABI 110 PC3YyJIbTaTaM HCCIICIOBAHUS NI HpOGKTHOﬁ ACATCIBHOCTH,

- ¢dopMHupoBaHHWE  HWHTEpeca K  YIIyOJIGHUIO  OMOJOTUYECKHUX
3HAHHUM
(npenmpoduiibHas MOATOTOBKA U TMpodeccCHOHaNbHAs OPHUEHTAIMs) U BHIOOPY

OWoJloruM Kak Npo(rIBbHOTO TpeaMeTa Ha CTYINEHH CPEIHETr0 IIOJIHOTO
oOpazoBaHusg g Oyaymiedn NpodecCHOHAIBHOM ACATEILHOCTH, B 00JIACTH
OWOJIOTMH, MEAUIIMHBI, 5SKOJIOTHH, TICUXOJIOTMH, BETEPUHAPHHU, CEIBCKOTO

XO3SCTBA;

— BJAJCHHE HaBbIKaMM paboOThl C HUH(OpManUeld ecTeCTBEHHO-HAYYHOTO
collep KaHusi, MPEACTABICHHOW B pa3HOM (opme (B BUIE TEKCTa, TaOIMYHBIX
JAHHBIX, CXeM, TpaduKOB, JUArpaMM, MOJCIICH, U300paKEHUI), KPUTUIECKOTO

aHajau3a HHGQOPMAIIUH U OIICHKH €€ JJOCTOBEPHOCTH;

— YMEHHE MHTETPUPOBATh OMOJOTHYECKHUE 3HAHUS CO 3HAHUSMU JPYTUX YIeOHBIX
PEIMETOB; UHTEPEC K YIIIyOJIEHHI0O OMOIOrMYECKUX 3HAHUN U BBIOOPY OMOIOTHH
Kak TpOoQHUIBLHOrO IMperMeTa Ha YpPOBHE cpelHero oolmiero oOpa3oBaHHs s
Oyaymieit mpodeccuoHanbHOW AESITENPHOCTH B 00JACTH OMOJIOTHUH, METUIMHBI,
9KOJIOTUH, BETEPUHAPUH, CEJIBCKOTO XO3AWCTBA, MUIIEBOW INPOMBIIIIEHHOCTH,
IICUXOJIOTHH, HWCKYCCTBa, CIOpTa - HMETh UETKHE TMPEJICTaBICHUS O
MaTEPUATUCTUYECKON CYIIHOCTH T€HOMOB JKMBBIX OPTraHHU3MOB U PETYJSIHI0 UX

paboThI;



— 3HAaHHE OCHOBHBIX (DAKTOPOB OKPY’KaIOIIEH CpeJlbl, BIUSIONIUX HAa Pa3BUTHE U
CYIIECTBOBAHHME JKHBBIX OPraHU3MOB, aJanTaluii K (akTopam OKpyk arouiei
Cpebl;

— 3HaHWE OCHOBHBIX MOJIX0/I0B OMOTEXHOJOTHH, UCIIOJIb30BAHUS €€ TOCTIKEHUH B
COBPEMEHHOM KU3HU YeJI0BEKa, 0COOCHHOCTHU HCIOIH30BaHUS KUBBIX OPTaHH3MOB
JUISI IPOU3BOJICTBEHHBIX HYX] YEJIOBEKA;

— 3HAHUE OCHOBHBIX IIOJIXOJOB CEJIEKIUU M OHOTEXHOJOTMH KyJIbTYPHBIX
pacTeHMi, XapaKkTepu30BaThb TI'E€HETUYECKH MOJU(PUIMPOBAHHBIE PACTECHUS,
ONEpPUpPOBATh  MOHATHAMM, TUOpUIM3aLMsA, OTAAJEHHas  TUOpuAM3aIMs,
UCKYCCTBEHHBI OTOOp, TeTepo3uc, TpaHCPopMalus, MyTareHe3, F€HEeTHUECKOe
peaaKkTUPOBaHUE;

— IIOHUMaHUE MOJIEKYJSIPHBIX MEXaHU3MOB peaJu3allyd HacJIEACTBEHHOU
uHbOpMallMl W yMEHHE CBOOOJHO ONEPUPOBATb OCHOBHBIMU MMOHSATHSIMU
MOJIEKYJISIPHOM OMOJIOTMM M €€ COBPEMEHHBIX HaIpaBJICHUNH — TEHOMUKHU,

MCTAarcHOMHKH, IIPOTCOMHKH,

— 3HAHHE OCHOBHBIX 3200JIEBaHUI YEIOBEKA, MEXAaHIU3MOB UX Pa3BUTHUS, CITIOCO0AX
WX JUArHOCTUKU U JICYCHUS,

— (hopMupoBaHHEe YMEHUS UCIIOIB30BaTh MOHATUMHBIN anmapaT ¥ CUMBOJIUYECKUI
S3bIK TEHETUKU, TPAMOTHOE NMPUMEHEHNE HAYyYHBIX TEPMUHOB, MOHSITUN, TEOPUH,
3aKOHOB IS OOBSICHEHUS HAOII0JaeMBIX OMOJIOTHYSCKHX OOBEKTOB, SBJICHUM WU
MPOIIECCOB, TMO3BOJIAIONIMX 3aJ0XKUTh (PYHIaMEHT HAy4YHOTO MUPOBO33peHus. B
IIEHHOCTHO-OPUEHTAIIMOHHOM cepe:

— 3HAHUWE, YTO MPUMEHEHUE COBPEMEHHBIX TEXHOJIOTHI MOJICKYJIIPHON OHMOJIOTHH
MO3BOJISIET YCIENIHO peIIaTh TaKhe 3J000JHEBHBIC MPOOJEMBbI, KaK OXpaHa

OKpYXalollel  Cpelpl, COXpPaHEHHE 3JI0pOBbsl  YEJIOBEKAa, KOHTPOJIb W

BOCCTAHOBJICHUC DKOCHUCTCM.



TEMATHYECKOE IINTAHUPOBAHHUE

Moayab «Kak :KUBOTHBIE U PACTEHHUS MPHUCTIOCAOINBAIOTC
(3BOJIIOIIMOHHAS IK0JI0THs) 5-6 Kiaccnl (34 yaca)

U (puznonIoruuecKux ajganTanuu.

Tembl OCHOBHOE coJep/Kanue AesiTeabHOCTD
IKOJIbHUKOB
1. MbI ncciaexyem CBoiicTBa U CTPOCHHE KUBBIX HccnenoBaTenbekue
KHBBIE 00beKTEI OpraHu3MoB (CTpOCHHUE KJIETKH). | paboThl  «Bce iy
Bun, ocobp — opranusm kax (CUHUIIBI, OeJIKH,
(6) eMHAs CUCTeMa. AlanTaliu oepesbl u T.J.)
(npucrniocobnenus). [lonstue OJINHAKOBBIE?
roMeocTasa KUBOro opranusma. | GOoTOKBECT».
Crioco0bl ero mojiep KkaHusl. [TpakTrueckas paboTa
Orpanunuenus Mopdosoruueckux | «CocTaBisieM  KHUTY

PEKOPAOB PACTCHUN U

Ha ’KUBbIC

opranu3msbl (12 v)

aHTpornore’ssie). [Ipumepsl
adMoTHYecKHX (hakTOpOB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUC HA )KU3HEIEATESILHOCTD
KUBBIX OPTaHU3MOB:
TeMIIepaTypa, CBET, BIAKHOCTb.
OcHOBHbBIE 3aKOHOMEPHOCTHU
IIPUCITOCOOJICHHS KUBBIX
OpPraHu3MOB K a0OMOTHYECKUM
dakTopam. I[IpucnocobaeHus K
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa,
BJIQYKHOCThH U CBET.

[ToueMy opranusmsl He YKUBOTHBIX HAIIEro
CTaHOBSTCS OECKOHEUHO Kpasp».
OOJBIIMMH, MAJICHEKUMU,
BCESITHBIM.
2. Biiusinue ®dakTopsl okpyxatouiei cpeapl | [Ipaktnueckoe
OKpYy:Kamouleid cpensl | (abnorndyeckue, OMOTUYECKHE, 3anatue  «llBer m

Terio» (KyOuKHU Jiblia
B3BECHUTD, IOJIOKUTH B

yamku llerpy  Ha
Pa3HOLIBETHYIO

oymary, uyepe3 30
MUHYT B3BECHUTh

3aHOBO — KTO OBICTpEe
pacrasii).
[IpakTrueckoe
3aHATHE «Hro
pacTBOpPSIETCS B BOJIE»
(9KCIIEpUMEHT
«Kunakuii 1om»).
[IpakTrueckoe
3anatue  «Auddys3us
BEIIECTB B BOJE
(pacTBOpBI)»,
«JIBH>KEeHME pacTBOPOB
0 LIBETKY.




[IpakTnueckoe

3aHATHE
«Jleq mnaBaer B BOAE
(aiicOepru,
3aMep3aHue
BOJIOEMOB)».
[IpakTueckoe
3aHSATUE

«Jlen mpu 3amep3anuu
pacuImpsieTcs»
(pa3pylieHue  KaMHs
(mouBooOpazoBaHue),
3aMep3aHue  KIIETOK).
[IpakTrueckoe
3aHATHE «IIyGa»
(kyOuKu h11:9i F:)

3aBEpPHYTh B pAa3HBI
MaTepuay, B3BECHUTh).
[IpakTrueckoe
3ansTue «lIurmMeHTh
(MOXHO pa3lenuTh Ha
BaTMaHE KPAaCUTEIHU U3
dbaomacTepoB.
[IpakTueckoe
3aHATHE «Kak
KUBOTHBIC TIJIABAIOT B
BOzEe» (DKCIIEPUMEHT C
MTATIETKOM).
HUccnenoBarennckue
paboThI «Bnusnue
cBETa (Temua,
BJIQXHOCTH,  COCTaBa
MOYBbI) HA PacCTEHUS B

€CTECTBEHHBIX WIn
HCKYCCTBEHHBIX
YCIIOBUSIX (Ha
JOCTYITHOM

MaTtepuane).




3. BzaumopaeiicTrBus
KMBbIX OPraHN3MOB

(44)

buotnueckue GakTopsl.
3aKOHOMEPHOCTH PA3BUTHUS
MEKBHUIOBBIX
B3aMMOOTHOIIICHUIA.

KoaBouorus (XUIHUK-
YKEPTBA; Napa3uT-XO35I1H)
OBOJIOLMS CTPATETUI
OOBIBAHUS TUIIIHN.
ConmajabHOCTb.
Bunbiscenenusl. [lepeuenn
PaCTEHUUBPEAUTEIICH.

HccnenoBaTenbckas
pabota «Habmronenus 3a
B3aMMOOTHOIIICHUSIMU
YKUBOTHBIX TIPH
OOBIBAHUM ITHIIA
(KOPMYIIKH ISl TITHII,
JUTSI TOPOJICKHX HITH
CEJIbCKUX JKUBOTHBIX).
BebGkamepni».
HccnenoBaTenabckas
pabota
«PacrnipoctpaHenue
BUJIOB-CHHAHTPOIIOB
B HallIeu
MECTHOCTH

4. Ye10BEK B KNU3HU
paCTeHUH U

JKUBOTHBIX? (6 1)

AHTpOTIOreHHBIE (PAKTOPHI.
[IpaBna 1, 94TO IEPBOOBITHBIE
JIFOJTA >KUJIA B TADMOHUU C
npupoaoi. OoMalHUBaHUE U
MPUPYUYCHHE )KUBOTHBIX U
pacTeHui. 3a4eM cracarb
BBIMHUPAIOIIUE BUJIBI, KAK 3TO
nenatb. KynpTypHble pacTeHus
1 ux aukue npeaku. [louemy
BAXKHO UX COXPAHSITh.
Pa3Ho00pa3ue KynbTypHBIX
PAaCTEHUH U UX 3HAYCHUE B
JKU3HU denoBeka. KpacHas
KHUTa Ballleyd TEPPUTOPHUH.
Oco6o0 oxpaHsieMbIe
TEPPUTOPUH, 3aTTOBETHUKU
Poccun n mupa.

[Tpaktrueckas paborta
«Pa3zHooOpa3zue
KyJIbTYPHBIX pPaCTCHUI B
BaIlleM PETUOHE.
HccnenoBaTensckas
pabota «BnusiHue
AHTPOIIOTCHHBIX
(dhakTOpOB Ha pa3BUTHE
pacTeHuil B
ropojie/HaceICHHOM
ITYHKTE.
DKCKypCHsi/TIpakTHIeCKast

pabota «OOIIT B Bammem
pETHOHE — YHUKATbHBIC

00BEKTHI TPUPOIBD».




5. DkoJornyecKue
HUIIH (6 49)

buocdepa — ogna u3
BOKHEUITUX 000JI04EK 3eMIIH.
YTto Takoe «3KOJIOTHIECKHE
HUIIN» U KaK OHU
bopmupyrorca?
DOopMHUPOBAHKE 3HAHUM 11O
Omopa3zHo00pa3nio KU3HEHHBIX
dhopM, TOBEICHUECKUX
MIPUCIIOCOOJICHUH,
MOAU(UKAITMOHHAS
M3MEHYMBOCTH (Ha 6a30BOM
ypoBHe). PacTurensHbie
COOOIIIECTBA U UX THUIIHI.
Pa3BuTHE U CMEHBI
PaCTUTENbHBIX COOOIIECTB.

UccnenoBarenbckue
paboThI «IKOIOTHUECKUE
HUIIN BOKPYT T€OS —
onucanue GakTopoB
OKPYXaroUEH Cpeabh».
UccnenoBarensckue
paboThI

«DeHosTorNYecKue

HAOJIIOEHUAY.

Moayab «OCHOBBI pacTeHHEBOACTBA» 7-8 Kiaaccesl (68 yacos)

TeMmbl

OcHoBHoOE€ coaepkanue

JlesITEIBHOCTD

INKOJIbHUKOB

Tema 1. BBenenue B

PACTCHUECBOACTBO

24)

Uro-Takoe paCTEHHEBOICTBO:
OCHOBHBIE (DaKTOPBI
BBIPAILIMBAHUS PACTCHUMU.
Uctopus pa3sutus
arpOXMMHUYECKUX 3HAHUU

(padotet M.B. Jlomonocoga, O.

JInbuxa, byccenro, B.B.
HoxkyuaeBa, K.A. Tumupssena,
II.A. Kocteiuena, JI.H.
[IpsHumHMKOBA U JIp.).

[TpakTruueckas pabota
«bouka JInouxa.




Tema 2.
ArpoTexHu4ecKui

IKcnepuMeHT (6 1)

HpaBI/IJ'Ia ITIOCTAaHOBKH
AIrpO3KCIICPUMCHTOB.

ITocTaHOBKA SKCIEPUMEHTOB C
pactenusiMu. Be16op TeMbl,
COCTABJICHUE TUITOTE3bI, LIEJIN U
3a/1a4 HKCIIEPUMEHTA 110
BBIPAIMBAHUIO PACTCHUN B
KOHTPOJIUPYEMOM Cpelie.
KoHTpoin, noBTOpHOCTH,
IIPOBEICHUE IKCIIEPUMEHTA.
[InaHnpoBaHUE SKCIIEPUMEHTA.
OneHka pe3yiabTaToB
skcriepumenTa. OCBOECHUE
TE€XHOJIOTUX KPYTJIOTOAUYHOIO
BBIPAILMBAHMS CAJIATOB U
MUKPO3€EJIEHU B
KOHTPOJIUPYEMBIX
MCKYCCTBEHHBIX YCIIOBUSIX.

HccnenoBaTenbckas
paboTa «DaKTOpHI,
BJIMSIIONINE HA
popacTaHue CeMsH
(poCT IPOPOCTKOB)».
[IpakTrnueckas padora
«CO0p yCcTaHOBKH IS
BBIpAIIMBAHUS
pacTeHuii B
KOHTPOJIMPYEMBIX
YCIOBUSIX.

Tema 3. Poab
XUMHYECKUX
3JIEMEHTOB B

NMTAHUU PACTEHUI

(20 u)

Bopa. PactBop. BeITsikKa.
AHHOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Ponb xumMu4eckux
AJIEMEHTOB B MUTAHUU PACTCHUIA.
[Tomy4yeHnne nuTaTenbHBIX
BEILIECTB PACTEHUSMH.

VY noOpenusi: opraHunyeckue,
MUHEpAJIbHbIE,
MUKpoOHoOIornyeckue. TUmsbl
NIMTaHus pacTeHu. Bo3aymHoe
¥ MUHEpaJIbHOE (KOPHEBOE)
IMUTAHUE pacTeHUM. TpaHCropT
MUTATEJIbHBIX BEILECTB
pAaCTEHUM: BOCXOISIIIUNA U
HUCXOIAIINN TOK. BaxkHeimume
Kanuiinele, pochopHbie u
a30THBIC YI00pEHUs, UX
cBouctBa. [IpocTeie u crnoxkHbIE
ynoOpeHus.

Poct n passurtne pacrenumi:
ATamnbl OHTOTreHe3a, PaKTopHhl,
BIIMSAIOLIME HA POCT PACTEHUIA:
CBET, I'yCTOTa NOCaJ0K, MUTAHUE,
cyOcTpar.

Oco0eHHOCTH MTUTaHUs

[IpakTuueckas pabora
«CxeMBbl MUTATENIBHBIX
pactBOopoB. Pacuer 103
yInoOpeHuit s
MUTATEIbHBIX
pPacTBOPOBY.
[TpakTrueckas pabota
«IIpaBuna
CMEIINBaHUS
yI0OpEeHUIN»
[IpakTuueckas pabora
«lIIuranue pacreHuii:
TEXHOJIOTHSI
MPUTOTOBJICHUS
MATATEIbHBIX
pPacTBOPOB ISl pa3HBIX
KYJbTYP».
[Tpaktrueckas pabora
«MOHUTOPUHT
MUHEPaIbHOTO
IIATAHWS PACTEHUI.
[Tpaktruueckas pabora
«PacTturenbHas
JMarHOCTUKA.
Hccnenoarenbckas
pabora «OreHka




COCTOSIHUSI KOMHATHBIX
pacTEeHUH, paCTEHUM HA
IKOJIBHOM
TEPPUTOPHH,




pacTeHui a30ToM. A30T U €ro
3HAUYEHUE B KU3HU PACTECHUH.
@opmBI a30Ta U UX
MIPEBPAIICHAE B MIOYBE.
Ucrounuku dochopa s
pacteHus. 3HaUCHHE
docdopcoaepKanmx
COCIMHEHUN B KJIeTKe. Poiib
MaKpO3PTUYECKUX COCTUHEHUN
dbocdopa B sHEPTETUUECKOM
oOMeHe.

Brusane kanus Ha puznueckue
CBOKCTBA IIPOTOILIA3MBI, HA
(dbepMeHTBI YTIIEBOIOPOIHOTO
oOMeHa, cuHTe3 OEJIKOB U JIp.
Ponp xanus B moaepkaHuu
MOHHOTO OajaHca B TKaHAX, B
MpoLeccax CaMOPETYJIALIH.
Perynsaropnas u
CTPYKTypOoOOpa3oBaTeibHas
pOJb KanblKs. Y4acThe B
00pa30BaHUM KJICTOUHOU
CTEHKH, TIO/IJICPKAHUH
CTPYKTYpBI MEMOpaH U
PETYIAINS UX TIPOHUIIAEMOCTH.
3HayeHWE MAarHus B
MeTa00Iu3Me pacTeHUM.
Marnuii B coctaBe xjgopoduuia,
CXOJICTBO XJIopodusuIa U
reMorjo0rHa Kak
CBUJICTEIHCTBO CIMHCTBA
oprannueckoro mupa. Cepa u
€r0 OCHOBHBIC COCTMHCHHUS, MX
pOJb B CTPYKTYPHOU
OpraHU3allU KJIETKH, YJ4acTHE B
OKHUCITUTEHHO-

BOCCTAHOBUTEJIBHBIX PEAKIUIX
MuUKpOIIIEMEHTHI.
IIpencraBienus o ponu
MHUKPO3JIEMEHTOB B
MeTaboIM3Me paCTECHUIA.
Oco0eHHOCTH OCTYTUICHUS
MHUKPOIJIEMEHTOB B PACTEHUSI.
CuHeprusM U aHTaroHU3M

YCTaHOBKA MPUYUH
MATOJIOTHYECKUX
COCTOSTHUH (TIpH
HaJIUIUN ).
Hccnenosarenbckas
pabota «Or1eHka
BITUSTHUS PA3TAIHBIX
3JIEMEHTOB Ha
COCTOSIHME PaCTEeHUM
(coctaBieHue
Pa3IMYHBIX
MOJAKOPMOK)».




3JIEMEHTOB MMUTAHUS PACTECHHM.
PacturensHas quarHocTHKa U
METOAbI UACHTU(DUKAIIH
HEI0CTaTKa/M30bITKA JJIEMECHTOB
MATaHUA.

Tema 4.
Peryasitopsl pocta
pactenuii. 3amura
pacrenmi (4 1)

[TonsiTue o perymnsiTopax pocra

pacteHuit. CTUMYJISITOPBI pocTa —

(bUTOrOpMOHBI (ayKCHHBI,
ruO0epeIUIMHbI, INTOKWHIHBI ).
WNHrunbuTOpsl pocTa pacTEHUM:
1. mpupoaHsie (adcmr30Bas
KHUCIIOTa U HEKOTOPBIE
(heHObHbIE BEIlleCTBA
(uKymapoBasi, KOpu4yHas,
CaJTUIIAIIOBAs KUCIIOTHI).

2. CHHTETUYECKHUE
(MOpGhaKTHHBI, peTapaHThI,
nedonuaHThl, JECUKAHTHI,
repoutuabl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHUM.
CoBpemeHHbIe CrtocoObI
MOHMTOpPUHTA. 3aIiuTa
pacTeHU OT BPEAUTETIECH:
OCHOBBI OMOMETO/A.

[IpakTrueckas padora
«DUTOMOHUTOPHHT U
OIICHKA COCTOSIHUS
paCTECHUH.
CoBpeMeHHbIE
CIIOCOOBI
MOHUTOPHUHTA.
Uccnenosarensckas
pabota
reTepoaykCMHa  Ha
popacTaHue

(pocT Ha pa3HBIX
CTaaMsIX, B PA3HBIX

«Bmugaaue

YCJIOBUSIX)

pPa3IMYHBIX
pacTeHUI.
[IpakTuueckas pabora
«MHcekTapun: npaBuia
Y YCIIOBUS Pa3BEICHHUS
MOJIE3HBIX
HACEKOMBIX).




Tema 5. Boanas,
necyaHasi u
NMOYBEeHHAaA
KYJbTYPbI, HX
NpUMEHeHue B
BbIPAIIMBAHUU
pacTeHuM.
dusnojorusa

pacrenuii (8 4)

BojaHas, necyanas ¥ NOYBEHHAs
KYJbTYpBbl, UX TPUMEHEHUE B
BBIPAIIMBAHUY PACTCHUMN.
IIpoBeneHMEe BOIBI B KOPHE U
cTebe pacTeHul.

BoHbII peXUM pacTEHUN:
CTPOEHHE YCTBUIL: (PAKTOPHI,
BIIMSAIOIINE HA UX PACKPBITHE U
3aKpbITHE. 3HAYEHHE MEXaHU3Ma
pEryJIALMY UCIIAPEHNs BIATH
pacTeHUueM.

DOTOCUHTE3 — YHUKAIBHBIN
IpoLIECC pacTeHUM. TeMHOBas 1
cBeroBas (pa3el poTocuHTE3A.
3HavyeHue porocuHTE3a s
KUBBIX OpraHu3MoB. DakTopbI
pOCTa pacTEHUIi: BO3AYX U
aspanus. [TogzemHoe apixaHue
pacTeHui: COCTaB MOYBEHHOTO
BO3/1yxa, ra3000MeH. ['a3000MeH
pu OCCIIOYBEHHOM
BBIPAIIBAHWH.

[IpakTrnueckas padora

«KopHeBoe naBneHuey.
[IpakTrueckas pabdora
«IIpuroTtoBrienue
npenapara yCThHI]
METOJIOM CJIETKa».
UccnenoBarenbckue
paboTtsl «BnusiHue
YCJIOBUH COAEP/KAHUS
pacTeHur Ha
KOJIMYECTBO YCTHUILY.
[IpakTuueckas pabora
«DyHKIIMOHAJIbHAS
JMarHOCTUKA pACTCHUIN
110 AKTUBHOCTH
XJIOPOILTIACTOBY.
Uccnenosarensckas
pabora «Onpenenenue
xynopoduna A u b,
OLICHKA
(hOTOCMHTETHYECKOU
AKTUBHOCTHU PAaCTCHUU
u (aKkTopoB,
BIIMSIOLIMX HA HEE».
[TpakTrueckas paborta
«Anpanus, CO2 u Oz.
JIpIxaHue pacTeHumn».
[TpakTrueckas pabota
«JlpIXaHue pacTeHUN:
OLICHKA UHTEHCUBHOCTH
JIBIXaHUS PACTCHUU U
IJI0J0BY.
HccnenoBarenbckue
paboTthl «Biusiaue
croco0a BhIpAIMBAHUS
(cocTaBa mUTATEILHOM
CMECH, CXEMBbI
BHECEHHSI) HAa POCT U
Pa3BUTHS PA3ITUYHBIX
pacTeHu».




Tema 6.

KyabTypHble
pacTeHus.
CoBpemMeHHbIE

ACIICKTHhI CCJICKIINU
(20 u)

Kak uenoBek cTan UCOJIb30BaATh
pactenus? CBsA3b pa3BUTUS
[IUBUJIU3AIIMH YEJIOBEKa U
0JIOMallTHUBAHUS PACTECHUMH.

JlomecTukanus.
HacnenctBeHHOCTD U
U3MEHYHUBOCTHh — OCHOBHBIC
CBOWVCTBA KUBBIX OPTaHU3MOB.
N3menunBocTs. Bunnl
U3MCEHYHUBOCTb.

['en —martepuanbHbIi HOCUTEINb
HACJICJICTBEHHOCTH U
W3MEHYMBOCTH. HyKiIeMHOBBIE
KHCHOTHI. JIokamm3anus
FEHETUYECKOT0 MaTepuasa B
KJIeTKe. /leneHne KIeToK.
Perumnkanus JIHK. OcHoBHast

J0TMa MOJIEKYJIIPHON OMOJIOTHH.

Tpanckpunuus. Tpancusauus.

Myranuu.

D¢ dexT OyTHIIIOUHOTO
TOpJIbIIIIKA U TeHETUYECKOEe
pasHooOpasue. Uto Takoe
reHOaHk? 3aueM COXpaHATh
TE€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CTIOCOOBI

Juckyceus
«JlomecTtukanusi, Bce
JIM pacTeHUs U
KUBOTHBIE, KOTOPbHIE
XKUBYT PSIIOM C
YEJI0BEKOM UM
0JIOMAaIIHUBAIOTCS?
MO3HO JIi cUUTaTh
TapakaHa
0JIOMAIlTHEHHBIM
KUBOTHBIM?».
[IpakTuueckas pabora
«MoaudukamoHHast
U3MCHYHBOCTD
(JIUCTBSI, UTOJIKH C
OJTHOTO JIEPEBa)».
[Tpaktrueckas pabora
«"eH — UHCTPYKIIUSI 110
cOopKe KJIEeTKH (Ha
oucepe wiu
KOHCTPYKTOPE)».
[TpakTrueckas paborta
«MyTanus Ha
oytepOpose (moboi
00BEKT U3
npeabiayien paboThl,
r7ie U3BMEHEHUE
WHCTPYKITUU TIPUBEACT
K U3MEHEHUIO
BHEIITHETO BHJIa
00BeKTa)».




COXPaHEHUS TEHETUYECKUX
pPECYpPCOB pacTeHHit (ex situ u in
situ).

3nauenue padbot H.W. BaBuiosa.
3aKOH TOMOJIOTHYECKUX PSAIOB.
L{eHTpbI TPOUCXOKIACHUS
KyJbTypHBIX pactennii H.W.

BasunoBa u II.M. JXykoBckoro.

OCHOBHBIE METO/IBI CETICKITHH.
['mbpunmuzanus. opmer ordopa.

OCHOBHBIE HANPABIICHUS
CEJICKIINU: YIy4IICHUE
YPOKANHOCTH, YCTOUUMBOCTH K
OMOTHYECKUM B aOMOTHUYECKUM
bakTopam.

EcTb 11 xu3Hb B ipodoupke?
buoTexHoa0rus KyJabTypHBIX
PaCTEHUMN.

Kak gesoBek MOXKeT
MOIU(DHUITUPOBATH PACTEHUS?
['eHeTUeCKO€ peaKTUPOBAHHUE.
CoBpeMeHHBIE TTOAXO0IbI U
JIOCTHXKEHUS TEHETUUECKOT O
pPEIaKTUPOBAHUS PACTEHUM.

[TpakTrueckas padbora
no rpynmnam «OTkyna
Ha HAlllUX CTOJIaxX

(b PYKTBI/OBOIIH/3TaKN.
[IpakTrnueckas padora
«BrpIpamuBaeM ropox.
Kak nposectn
CKPEILUBAHUE Y
ropoxay.
Hccnenosarenbckas
pabota «BeIpamyBanue
pacTeHuil B MpoOUpKe»
(MOHO
BOCIIOJIb30BaThCS
pe3ynbTaTamu
IPEIBITYIINX
HKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATETbHBIX
pPacTBOpPOB ISt
pacTeHuit).
[TpakTrueckas pabota
«['eHOMHBIE HOXKHHUIIBI
(MozmenupoBaHue
paboThI CUCTEMBI
CRISP-Cas)».




Tema 7.
PacTturenbHast

npoaykuus (8 4)

HanzemHble 1 moa3eMHbIe
opranbl pacteHuit. [lo6er u
BUJIOU3MEHEHHBIN 1TO0er
pactenuii. CriocoOb1
Pa3MHOKEHUSI PACTECHUM.
[lonATHE O KaYeCTBE MPOAYKTOB
nutanus. [IpoGnaemsl
KOHKYPEHIIUU OTE€YECTBEHHBIX
MPOJYKTOB ITUTAHUS C
UMIOPTHBIMU. Jloructrka
JIOCTaBKHU U CPEACTBA

COXpaHCHUA IIPOAYKTOB IINTAHUA.

Mukpo3eneHb: NoJIE3HOCTh U
TEXHOJIOTHUSL.

XUMHUYECKUN aHaJIA3
npoaykuuu. OCHOBBI
crieKTpooToMeTpun.
[ToreHmmomeTpus.

Xpomarorpadus.

Monayab «buorexnosorus» 7-8 kiaaccni (68 yacon)

[IpakTuueckas pabora
«IIpenenbHO
JIOITYCTUMBIE
koHneHTparuu (ITJK)
Y METOJIbI KOHTPOJIS
0e30macHOCTH
PACTUTENbHBIX
MPOJYKTOB MTUTAHUS.
Uccnenosarenbckas
pabota «Or1eHka
Ka4yeCTBa BBIPAILICHHOMN
MUKpO3€eJIeHn» (1100
CBOS, JINOO U3
Mara3uHa).
[IpakTuueckas pabora
«MeTo/Ibl OlIEHKH
KadecTBa
pacTUTEIBHOU
POIYKITUN: XPAHCHHUE
U COXPaHHOCTh
MUTATEBHBIX
BeIIecTBy (110
JIOCTYITHOMY
000pYyTI0BaHUIO).
HUccnenosaTennckas
paborta «OnpeneneHue
ButamuHa C METOIOM
00paTHOTO TUTPOBAHUSA
B IJIOJIaX HA pa3HOM
cpoke (crocobe)
XPaHCHHUSI.

TeMmbl

OcHoOBHOe coaepxaHue

JlesITEeJIbHOCTD

INKOJIBbHUKOB




Tema 1. [TonsiTe 6MOTEXHOJOTHH. 3aueM [IpakTnueckas
BHOTeXHOIOHSI YENIOBEKY OMOTEXHOJIOTHH, B Y€M | paboTa
wn
. pUMEHEHUS
OMO0OBEKTHI OMOTEXHOIOTHH: T ————
HMPOMBIILICHHRIC 00BEKTOB B TBOEH
MI/IKpOOICiFaHI/IBMI)I, KJIETKH M TKAHH | _ o
pacTeHul, )KUBOTHBIX U YEJIOBEKA,
OMOKaTaIN3aTOPHI.
CrIpbe /U1 OMOCHHTE3a U OLIEHKA
€ro OMOJIOTUYECKON IEHHOCTH.
OcHOBHBIE HICTOYHUKH YTIEPO/Ia,
aszora, pocdopa, MUKPOIJIEMEHTOB.
UccnenoBanne HOBBIX HICTOYHUKOB
CBIPbs (BKJIFOYAsi BOIPOCHI €TI0
MpeBapUTENbHON 00pabOTKM),
pa3paboTKa HOBBIX MUTATEIBHBIX
Cpell, B TOM YHCJIE€ BKIIFOUAOIINX
OMOCTUMYJISITOPHI U IpyTHE
AJIEMEHTHI YIIPABJICHUS U
ONITHMH3AIINU TTPOIECCOB
ouocunTteza. Metozpl
ONITHMU3AIINN TTATATETBHBIX CPE/I.
Tema 2. [TonmoxeHne mpoKapuoTOB B [IpakTuka.
MHKpOGHOIOTHS CUCTEME OPTraHUYECKOT0 MUpA. JlabopaTopHas
(12 ) Crpoenure GakTepuaabHOM KiIeTku. | padora
Knaccudukanus 6akrepuil. «DHKCHPOBAHHbIC
Mopdonorus 6akrepuii. [Ipocteie | IPeNapaThl
Y CJIOJKHBIE METO/bI OKpaIlliBaHUsA OaKTepHii.
6akrepuii. dusnomorus Gaxrepuii: | OnpenencHue
MATAHUE, IIXaHUE, POCT U (opmbr
pa3MHOXKEHUE. 3HAKOMCTBO C IIPEIIOKCHHBIX
JTOMEHOM Apxen KyJIbTYyp
(3KCTPEMO(UIILHOCTD, MHKPOOPraHU3MOB,

0COOEHHOCTH CTPOCHUS KIIETKH).

VICIIOJIB3YSI IIPOCTOU
METOJ OKPACKM.
JlabopaTopHas
pabota
«OrnpeneneHue Tumna




MOoJI0YHOKHUCI0€ U CHUPTOBOE
opoxxenue. dotorpodubie U
XeMoTpo(dHbIe OaKTEpHUH.
Kunernueckoe omnucanue mpoiiecca
pOCTa MUKPOOPTaHU3MOB.
DKCHOHEHIIMaIbHAS MOJIETh POCTA.
Kuneruka rudenu
MHUKpPOOPTaHU3MOB.

[laTorenusie 6akTepun. YymHast
najgoyka v YepHasi CMepTh,
00TynmHM3M, CTOJIOHSK, TyOEepKYyJIe3.
Ucropust 60pbObI €
OakTepuaTbHBIMU UHPEKIUSIMH.
BoiiHa 6eCKOHEYHOCTH:
AHTUOMOTHUKH MPOTUB OAKTEPUHL.
MexaHu3MBbI JEUCTBUAN
aHTUOMOTUKOB. MEXKIIeTOUHAs
KOMMYyHUKaius 6aktepuii. YyBcTBO
KBOpyMa.

[Ipumenenue 6akrepuit
yenoBekoM. Kunernueckoe
onucaHue OMOCUHTE3a MPOTYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOPBIE MOTYT pa3jiararh IIacTHK.

MukpoopraHusmsl B
arpoOHOTEXHOJIOTHH.
HckyccTBeHHBIE acconraum
PaCTEHHMI C MUKPOOPTraHU3MaMH

KJIETOYHOU CTEHKHU
METO/I0M
OKpaIlIMBaHus Mo
I'pamy» (ipu
HaJIU4UU
PEaKTHUBOB).
JlaGoparopHas
pabota
«IIpuroTtoBrienue
MPYKU3HEHHBIX
penaparoB
MOJIOYHOKHUCITBIX
OaKTepHii».

JlabopaTopHas
pabora «IloceB
CMBIBa C PYK Ha
yaku [letpm».
JlabopaTopHas
pabota «Briaenenue
YUCTOU KYJBTYPbI
OaKTepHil.

Meron pa3BeacHUN.
Meton
UCTOLIAIONIETO
HITPUXA.

JlabopaTopHas
pabota
«Mopdonorudeckas
XapaKTEePUCTHKA
BBIJICJICHHON YUCTOMU
KYJbTYPBI:
XapaKTEPUCTHKA
KOJIOHUH, (hopma
OaxTepwii, TUII
KJIETOYHOU CTEHKI).
JlabopaTtopHas
pabota «CpaBHeHUE
pocTa
MUKPOOPTaHU3MOB
Ha Jarke 0e3 u ¢
n00aBIICHHUS
AHTUOMOTHUKOBY.
UccnenoBatenbckas




pabota «Ilouck
MUKPOOPTaHU3MOB
001a1ar0IIMX
AHTArOHUCTUYECKOM
AKTHUBHOCTBIOY.
HccnenoBaTenabckas
pabota «BriaeneHue
MOJIOYHOKHCIIBIX
OakTepuil,
HCCJIEJOBaHHE UX




AKTUBHOCTH.
HccnenoBarenbckas
pabota «BriaeneHue
OaKTepuil MOJE3HBIX
JUTA paCTCHUI.

Tema 3.
JyKapHOTHYECKHUE
OPraHu3Mbl B
OMOTEXHOJIOTHH
(mi1ecHeBbIe TPUOBI,
JAPOKIKH,

Bojaopocaun) (12 v)

IInecueBble TPUOBI IPOAYLIEHTHI
OHMOJIOTMYECKH aKTUBHBIX BEILIECTB
OO6mrast XxapaKTepUCTUKA TPOKKEH
caxapomuueToB. Mcropus
WCIIOJIb30BaHUs IPOXIKEUN B
TpaAULIMOHHON OMOTEXHOJIOTHH.
TexHOI0rnM BUHOAEIHS U
XJ1€O0IICUCHHS,
CHeUaIn3upOBaHHBIE PACHI
npoxckeil. MeTabonu3m ApoAoKei.
Peakuust cnupToBOro OpOKEHUS.
[TonydeHne BTOPUYHBIX
MeTaboIUTOB B ApokxKax. poxiku
KaK MPOJIyLIEHTbl ONOTOIUIMB.
[TosryueHue 1iesieBbIX OEJIKOB B
TPOAKKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
IIOJIOBOTO PA3MHOXKEHUS Y
OPOXOKEN, 3HAUYCHUE U3YUYCHUS
MHUTO3a U IUTOKWHE3A JIJIs
ONTHUMH3ALIUH MTPOLIECCOB
KYJIbTUBUPOBAHUS IPOAKIKEBBIX
IITaMMOB, TOHUMaHUS IPUYUH
NAaTOT€HHOCTH JAPOXKEN U rpudoB,
MOHCKAa MUILIEHEH (PYHTHIIMIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
penaparos.

Bonopocnu — nepcrieKkTuBHbIN
00BEKT ISl MPOU3BOJICTBA OeiKa 1
yriaeBoaoB. buorexHnonoruaeckue
METOJIBl OUMCTKH TBEPJIBIX, KUIKUX
OTXOJIOB U Ta3000pa3HbIX OTXO0/I0B
npon3BoaACTB. CTOYHBIC BOJIBI.
Cxewmsbl ounctku. buopuibTpsl,
a’POTEHKH, METAaHTCHKH,
OKCHUTEHKH.

AXTUBHBIN W U BXOIAIINE B HETO

MUKPOOPTaHNU3MBI. Hcnonb3oBaHue

JlaGoparopHas
pabota «Ilomcuer
KJIETOK JIPOXOKEH B
kamepe [opsieBay.

JlaGoparopHas
pabota
«OOHapyxeHue
IPOJTYKTOB
CIIUPTOBOTO
OpO>KeHHUSI:
ATUJIOBOTO CIIUPTA U
YTIICKUCIIOTO Ta3ay.
JlabopaTopHas
pabota
«Habmronenue
Pa3MHOXKEHUS
TIPOMIKEBBIX
KIJIETOK».
[IpakTueckas
pabora «llonyuenue
TBOpora u kedupa
Ha OCHOBE
MOJIOYHOKHUCITBIX
OaKTepHii».
[IpakTrueckas

pabota «OCHOBHBIE
BH/IbI KBaca U UX
XapaKTEPUCTHKA)

«Jpoxxu u
MOJIOYHOKUCJIBIE
OaxkTepuu,
IPUMEHSEMBIE IS
IPOU3BOJICTBA
KBacay.
[IpakTnueckas
pabota
«CpaBHUTEIBHBIN




BOJIOPOCJIEN B OUUCTKE CTOUYHBIX
BOJI.

AHAJIN3 PA3BUTUS
TIPOXKIKEN B
a’POOHBIX U
aHa’POOHBIX
YCIIOBUSIX).
[IpakTrueckas
pabota «MeToIbI
OIIEHKU CBOMCTB
XJIeOOTEeKapHbIX
TIPOKIKEM.
OcoOennoctu
PUMEHEHUS




IPECCOBAHHBIX,
CYILIEHBIX U
WHCTAaHTHBIX
TIPOKIKEI.
UccnenoBarenbckas
pabota «Bnusinue
(U3UKO-XUMHUYECKHIX
(bakTOpOB Ha KAYECTBO
OMOTEXHOJIOTUYECKOU
npoayKiuu (KBac,
kedup, ChIp, XJ1ed U
Tp.)».
Uccnenosarensckas
pabota «BnusiHue
(U3UKO-XUMUYECKHUX
(dhakTOpOB Ha POCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBennas
uHopmanus (8 1)

HacnencTBeHHOCTD U
W3MEHYHUBOCTHb — OCHOBHBIC
CBOICTBA KUBBIX OPTaHU3MOB.
N3menunBocTh. Bubl
U3MEHYUBOCTb.

['en —maTepuanbHbI HOCUTED
HACJIEICTBEHHOCTHU U
M3MEHUYMBOCTHU. HyKkiilenHOBBIE
KHCIOTHL. JIokanu3anus
TEHETUYECKOr0 MaTepuasa B
KJIEeTKe. [[eieHne KIIeTOoK.
Pemmukanus JIHK. OcHoBHas
JIOTMa MOJIEKYJISPHON OMOJIOTHH.
Tpanckpunuus. Tpascisus.

Myrauumu.

[IpakTuueckas pabora
«MoauduxarmoHHas
U3MEHYUBOCTH (JIUCTHA,
UTOJIKU C OJTHOTO
JepeBa)».
[IpakTuueckas pabora
«I'eH — mHCTpYKLIHS MO
cOopke KJIEeTKH (Ha
oucepe Wi
KOHCTPYKTOPE)».
[IpakTuueckas pabora
«MyTtanus Ha
oytepOpose (moboi
00BEKT U3 MpEeIbITyIIeH
paboThI, IIe U3BMEHEHUE
WHCTPYKITUHU TIPUBEICT
K U3MEHEHUIO
BHEIIHETO BH]IA
00BeKTa)».




Tema 5.

BupycoJsiorus (6 1)

[lonoxeHue BUPyCOB B CUCTEME
opranudeckoro mupa. CTpykrypa
Y XMMHUYECKUI COCTAB BUPYCOB.
Knaccugukanus Bupycos.
Penponyxnus BupycoB. Bupycel
- BO30yauTeIM HH(AEKITMOHHBIX
0one3Heil. OHKOBUPYCHI.
baktepuodaru: ctpoenue,

[IpocmoTtp
JOKYMEHTAJIbHOTO
buapMa 0 BUpycax.
[IpakTnueckas padoTa.
«Meron pa3BeIeHHI.
[IpakTueckas padoTa.

«TurpoBanue
OaxkTepuodarony.

CBOICTBA, IPUMCHCHHE.
buonorudeckue MeTo 161 60pbObI
C BUPYCaMH.

Tema 6. 'ennas
HHKEHepus U

OMOTEXHOJIOTMH
8 u)

OCHOBBI TEHHON UHXEHEPUHU.
Bexkropa. Cnenuduueckue
(dhepMeHTHI OaKTEepHid.
buotexHonoruu npoayKIuu
0eJIKOB B OaKTEpHAIIbHBIX
KyJIbTypax. /JlocTrKeHUsI TEHHOM
WHXEHEPUHU U OMOTEXHOJIOTUH.
CRISPR/Cas — cucrtema
aJanTUBHOTO UMMYHHUTETA
oaxrtepuii u apxeil. I'MO.
Metoapl noaydyenus ' MO.

[IpakTuueckas pabora
«OHJIOHYKJIEa3bI
pectpukuuu (padota ¢
HYKJICOTHTHBIMHU
MIOCTIEI0BATEIHbHOCTIMU
Ha Oymare)».
[IpakTuueckas pabora

«I"eHHbIE HOKHUIIBI -
CRISPR/Cas
(MozmenupoBaHUE Ha
oymare)». Urpa-
IUcKyccusi: «Beiurpaii
TPaHT Ha CO3J]aHUE
['MO».




Tema 7.
buorexHoJioruu B

I[OM@CTI/IKaHI/I}I OCHOBHBIX
JOMAaIlIHUX KUBOTHBIX,

Juckyceus
«Jlomectukanusi, Bce
JIM PacTEHHUs U

’KHBOTHOBO/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110

(8 u) JIOMECTUKALINH )KHBOTHBIX KUBOTHBIC, KOTOPBIC
(Jicuia, HOpKa u JIp. — KUBYT PATIOM €
AKCIEPUMEHTHI HAYYHOU IIKOJIbI HEJTOBEKOM 1M

0JIOMalTHUBAIOTCS ?

akajneMuka bensiera). MOSKHO 11 CUHTATE
CoBpeMeHHbIE METO/IBI B rapaKasa
YKHUBOTHOBO/ICTBE: OIOMAIIHEHHBIM
TpaHCIUTAHTAIH YMOPHOHOB, SKABOTHEIM .
XUMEPHBIE )KUBOTHBIE, IIpakTuyeckas paboTa
KJIOHUPOBAHHE. «Metoauka
OcHoOBHBIE 00JIE3HU KUBOTHBIX U | KIIOHUPOBAHHS
POJIb NATOT€HHBIX (MoJenMpoBaHKE HA
MHKpPOOPIaHU3MOB U I1apa3uTOB B | Oymare).
pa3BUTHH 3a00JIEBAHUIM [TpakTryeckas pabora
JIOMAITHUX XKUBOTHBIX U «CocraBiieHue palona
OCHOBHBIX Mepax 0OpbObI ¢ HUMM; | [IUTAHUS KUBOTHOTO,
POJIb MOJIE3HBIX pacyer pacxoJI0B Ha
MUKPOCUMOMOHTOB B OpraHu3Me | COACPIKAHUEN.
JKUBOTHBIX. [10n0XKUTENBHOE U Hccnenosarensckas
1000YHOE (OTPULIATENBHOE) pabora «OueHka
BO3JeHCTBUM aHTUOMOTHKOB Ha Ka4eCTBa MOJIOYHOM
OpraHu3M B XOJ¢ JICYCHUS OPpOAYKIHUNY).
JKUBOTHBIX; LIEJI U 3a7a4U
BeTepUHapHUU. buotexHoiorus
KOPMOBBIX IIpenapaToB.

Tema 8. OCHOBHBIE METOJIBI CENEKIIMH. [Tpaktruueckas paborta

BbuorexHoJioruu B
pacTeHueBOACTBE

[I'ubpuamzanus. dopmsl 0TOOpA.
OcCHOBHBIE HaINPaBJICHUS

«BpIpammBaem ropox.
Kak npoBectn
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CEJICKITUU: YITYqIIICHUE
YPOKANHOCTH, YCTOUUUBOCTH K
OMOTHYECKUM U aOMOTUYECKUM
dhakTopam.

OCHOBHBIE MOJXO/IbI CEJIEKIIUU U
OMOTEXHOJIOTUH KYJIbTYPHBIX
pactenuii, [ mbpuauzanus,
OTJaJIeHHAas: THOPUANU3AIIHS,
UCKYCCTBEHHBIN 0TOOP,
reTeposuc, TpaHchopmaius,
MyTareHes, FreHeTUYeCKoe
penaktupoBanue). Mcropus
cenekuuu B Poccum u mupe,
UCTOPUS Pa3BUTHUS BAXKHEHIITUX
COPTOB KYJIbTYPHBIX PACTEHUH.
Kak yenoBek Moxker
MOAU(PUITUPOBATH PACTEHUS?
I'eHHas H)XEHEpUs pACTEHUN:
Uto Takoe reHeTu4yecKas
WH)XEHEpUsI paCTCHUIA.
Tpancrennblie pactenusi. MeToabl
noydeHusi. ObpazoBaHue
OIyXOJIEW Y PACTCHUM.
ArpoOakTepuanbHas
Tpanchopmarus: Ti-miasmMugbl.
I'ens T-JIHK.
MoneKyIsIpHOTE€HETUUECKUE
MEXaHU3MbI TpaHCPOPMAIIUH.
['eneTnyeckoe peJakTUpPOBaHUE.
CoBpeMeHHBIE TTOAX0/IbI U
JIOCTUKEHUSI TEHETHYECKOTO
pEIaKTUPOBAHUS PACTEHUM.
EcTb 1 xu3Hb B ipooupke?
buotexHon0rUs KyIbTypHBIX
PaCTECHUM.

CKpEILUBaHUE y
ropoxa».

[IpakTrnueckas padora
«]'eHOMHBIE HOYKHUIIBI
(MoJenMpoBaHue
pabOThI CUCTEMBI
CRISP-Cas).
UccnenoBatenbckas
pabota
«BpIpamuBanue
pacTeHuil B IpoOUpKe»
(MOHO
BOCIIOJIb30BaThCS
pe3ynbTaTamu
TIPEABITYIITAX
DKCIIEPUMEHTOB T10
COCTABJICHUIO
MUTATEIbHBIX
pPacTBOPOB ISt
pacTeHuit).




