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COAEPXKXAHHUE

IosicHuTe/IbHAS 3aNIMCKA

AKTyanbHOCTb M Ha3HAYEHUE ITPOTPAMMBI

BapuanTsl peanu3zanuu nporpaMmsl U (OPMBI IPOBEICHUS 3aHATUI
B3anmocBs3p ¢ IporpaMMon BOCIIUTAHUS

OcoOenHocTH pabOTHI Mearora 1o NporpamMmme

Conep:kanue Kypca BHEYPOUHOI 1eATEILHOCTH

Monayis «Kak )KMBOTHBIE M PACTEHHSI IIPHUCIIOCA0IMBAIOTCS (IBOIIOLMOHHAS DKOJIOTHS)
5-6 kmaccel (34 4Jaca)

Monayiabs «OcHOBBI pacTeHUeBOACTBa» 7 (34 yaca)

Mouyie «buorexnonorun» 8-9 kiaccel (34 yaca )

Iliianupyemble pe3yJbTaThl OCBOCHHUS KYPCAa BHEYPOUHOH JAeATEIbHOCTH
JIM4HOCTHBIE pE3yNIBTATHI

MeranpenMeTHble€ pe3yJIbTaThl

IIpenmMeTHbIe pe3yabTaThl

TemaTHuyeckoe NVIAHUPOBAHUE

Monyib «Kak )KHBOTHBIC M PACTECHHS IPUCTIOCAOIUBAIOTCS (IBOJIIOLIMOHHAS 3KOJIOTHS)
5-6 xmaccer (34 yaca)

Monyiabs «OCHOBBI pacTeHHEBOACTBa» 7 Kiacchl (344aca)

Monyib «bruorexnonorun» 7-8 kinaccei(344aca)



HOACHUTEJBHASA 3AIINCKA

AKTYyaJlbHOCTh M Ha3HaueHuHe mnporpammbl. [lporpamma paspaborana B
COOTBETCTBUH C TpeboBanusmu denepanbHOr0 rocyJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTrO oOIIero oOpa3oBaHUs, OpPUEHTHpPOBaHAa Ha oOecreueHue
UHAMBUIYAIbHBIX TMOTPEOHOCTEH OOydaloIMXCs W HanpaBlieHa Ha JIOCTHKEHUE
IUTAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOTPaMMbl OCHOBHOTO 00IIero 0Opa3oBaHuUs C
y4eTOM BBIOOpAa YYacTHMKaMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUHOM
JEeATEABHOCTH. JTO MO3BOJISIET 00ECIEYUTh EAUHCTBO 00s13aTenbHbIX TpeboBanuii PI'OC
BO BCEM IMPOCTPAHCTBE IIKOJBHOIO OOpa3oBaHUsSA: HE TOJIBKO HAa YpPOKE, HO U 3a €ro
IpeaeIamMu.

AKTyaJIbHOCTh ~ pe€aiM3alldid  JTaHHOW  MpOrpaMMmbl  OOYCJIOBJIEHA  CcaMoi
OCOOEHHOCTBIO MPOEKTHO-UCCIIEA0BATENBCKON AEATENBHOCTU. DTa AEATENBHOCTD JIEKUT
B OCHOBE IM03HABATEIILHOIO HHTEpECca peOeHKa, ABJISIETCS 3aJJ0TOM YMEHUS IIaHUPOBATH
n00bIe IEUCTBUS U BaKHBIM YCIIOBUEM yCIIEITHOM peanu3aiuu uaen. Jlroobie u3MeHeHus
COBPEMEHHOro OOIIecTBa CBsS3aHbl C IMPOEKTaMU M HCCIEJOBaHUSIMHU — B HAayke,
TBOpUYECTBE, OU3HECE, OOIECTBEHHON *U3HU. [109TOMY Ba)KHBIM 3JI€MEHTOM Pa3BUTHUS
JUYHOCTH OOydarolerocs: sABisercss (popMHUpOBaHHE OCHOBHBIX HAaBBIKOB IPOEKTHO-
HCCIIEI0BATEIIbCKOM NEATEIbHOCTH.

[Iporpammoil npeaycMOTpeHO (POPMUPOBAHUE COBPEMEHHOTO TEOPETHYECKOIrO
YPOBHS 3HAHWH, a TakKe M MPAKTUUYECKOr0 OmbiTa pabdoThl € J1IA0OPAaTOPHBIM
000pyIOBaHUEM, OBJIAJICHUE MPUEMAMHU HCCIIEI0BATENbCKON AeATEIbHOCTH. MeTobl
opraHm3zalii  o0pa3oBaTEJIbHOM W HAYYHO-UCCIIEJOBATEIbCKON  J1E€ATEIbHOCTH
npeaycMaTpuBaioT (OPMUPOBaHHE Yy OOYYAIOIIMXCS HECTaHAAPTHOTO TBOPYECKOTO
MBIIJICHUS, CBOOO/IBI CAMOBBIPAKECHUS M HHAUBUIYATLHOCTH CYXICHUM.

JUis moJIHOrO ydera MOTPEOHOCTEM ydaluxcss B MPOrpaMMe HCIOJIb3YeTCs
muddepeHIUpPOBaHHBIN  MOAXOJ, 4YTO CTUMYJHMPYET Y4Yalllerocsi K YBEJIUYEHUIO
MOTPEOHOCTH B MHIMBUIyaIbHOW, MHTEJUIEKTYAJIbHOM 1 MMO3HABATEIbHON JEATEIbHOCTH
Y pa3BUTHUIO HAYYHO-HCCIIEIOBATENBCKUX HABBIKOB. [IporpaMmmMa ctaHeT BocTpeOOBaHHOM
B IIEPBYI0 O4Yepenb ILIKOJIbHUKAMH, KOTOpPbIE HMEIOT CTOMKHM HWHTEpeC W
COOTBETCTBYIOIIYI0 MOTHUBALMIO K U3YYEHHIO ITPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B nmoapocTkoBOM BO3pacTe ydaluecs NposBIISIIOT CBOIO 3aUHTEPECOBAHHOCTD B TOM
WM WHOW 00JacTM 3HaHWM, HAY4YHOM HAMpaBJICHUU WIH MPpodheCcCUOHATBHON
nesTenbHoCcTH. Takum o0pa3oM MPOUCXOAUT (OPMUPOBAHUE IO3HABATEIILHONM U
npo(ecCHOHaNbHON COCTABISIONIEH JIMYHOCTH, TOMOTaeT y4alleMycsi B OINpeAesIeHun
OyIy1ero *U3HEHHOT0 MyTH U B NPO(EeCCUOHATLHOM BBIOOPE MOCIIE OKOHYAHUSI IITKOJIBI.
[TonobHOrO poaa 3aMHTEPECOBAHHOCTH CTUMYIUPYET MOCTOSIHHOE JKEeJIaHUE IIKOJIbHUKA
K TO3HAHUIO HOBOTO, PACIIMPEHHUIO M YIIyOJEHHIO COOTBETCTBYIOIIMX 3HAHUM, U



MOJIyYEHHUI0O HOBBIX B TOM YHCJIE NPAKTUUYECKUX HABBIKOB, a TaKX€ MOTHBHUPYET
ydarerocsi Ha mpoGOpUECHTAIIHIO.

[Iporpamma HaleneHa Ha HMOMOIIb PeOEHKY B OCBOEHHMM OCHOB OpraHM3alud U
OCYILIECTBIIEHUS] COOCTBEHHON MPOEKTHO-UCCIIE0BATENBCKON 1EATEIbHOCTH, a TAKXKE B
OpUOOpETEHUH  HEOOXOIMMOTO  OmblTa s pabOThl  HAJd  MHAWBHUIYaJbHBIM
HCCJIEIOBAaHUEM WJIM MPOEKTOM. [Iporpamma momMoskeT MIKOJBHUKY B OoJiee TIyOOKOM
M3YYCHUH WHTEPECYIOIIeH ero o0JacTh eCTECTBEHHBIX HAyK, a TakKe B MPUOOPETECHUH
BaXHBIX COIMAIbHBIX HAaBBIKOB, HEOOXOAMMBIX U MPOAYKTUBHON COIMAIM3ALNUA H
(bopMUPOBaHUS TPAXKITAHCKON TTO3UIIHH:

| HaBbIKA CaAMOCTOSATEIBHOTO PEIICHUS AaKTyaJbHBIX HCCIIEOBATEIbCKUX WIIU
MPAKTUYECKUX 3a7ay, BKIIOYAIOMIET0 B ce0s yMEHHUE BHIETh M aHAIM3HPOBATH
npoOsieMbl, HYXKJaloIMecs B pELICHUH, YMEHHUE JIeTalbHO HpopadaThiBaTh U
peann30BbIBaTh CIOCOOBI pa0OTHI C HUMH, YMEHHUE IIJIAHUPOBATH COOCTBEHHYIO padoTy U
CaMOCTOSITENIbHO KOHTPOJIUPOBATh CBOE MPOABMKEHUE K KEJIAEMOMY PE3yJIbTaTy,

| HaBbIKa TreHEpUpOBaHMUS U O(POPMIIEHUS COOCTBEHHBIX HIEH, 0O0JeueHus UX B
yA0OHYIO [Tl pactipocTpaHeHust Gopmy;

] - HaBBIKA yBAXKUTEIHHOT'O OTHOIIEHUS K Uy>KUM B3TJIAaM U UEsIM, 0pOpPMIIEHHBIM
B paboTax JApyrux JroJei, IpyruxX aBTOPOB — BIAJACIbLEB HWHTEIIEKTYaJIbHOU
COOCTBEHHOCTH,

] HaBblKa  MyOJMYHOrO  BBICTYIUIEHUSI  nIepen  OOJIBIION  ayJUTOpPHEH,
apTyMEHTUPOBAHUA M OTCTaWBaHUA CBOCH TOYKM 3pPEHHUS, OTBETOB HAa BOIPOCHI
CBEPCTHUKOB U B3pOCIbIX, YOSKIEHUS APYTUX B CBOEH IPaBOTE, MPOABMXKEHUS CBOUX
HUJIeH;

] HaBbIKa pabOTHI CO CHENHMATM3WPOBAHHBIMU KOMITBIOTEPHBIMH IMPOTPAMMAaMH,
7a00paTOPHBIM  00OpYJAOBAaHUEM, TEXHHUYCCKUMH YCTPOMCTBAMHU, OHUOIMOTECUYHBIMU
dboHTaMH M WHBIMH peCypcaMmH, C KOTOPBIMH MOXET OBITh CBsi3aHA MPOEKTHO-
UCCIIEIOBATENbCKas ACSITEIbHOCTD IKOJIbHUKA.

Kpome Toro, pabora MKOJIbHUKA HaJ MNPOEKTOM WM HCCIEAOBAaHUEM OyJneT
CHOCOOCTBOBAThH M PA3BUTHIO €TO aJIEKBATHOM CaMOOLIEHKH.

BapuanTtsl peasu3anun nporpaMmmbl 1 OpMbI NPOBEAEHUS 3aHATHIA.

JlanHass mporpaMma paccuuTaHa Ha padoTy CO IIKOJIbHUKaMH 5-9 KIiaccos.
[legarory BakHEe aKIICHTHPOBATh CBOE BHHMAaHHE HE CTOJBKO Ha KayecTBE pe3yJbTaTa
MPOEKTa UM UCCIIEJOBAHMSI, CKOJIBKO Ha TOM, YTOOBI yUaliuiics Moayyas 3HaHUsI B TOM
YHCIIC U Yepe3 BHIMIOJHEHUE MPAKTUYECKOTO 3ajaHusl, /Ieall BEIBOIbI M YMO3aKIIOUEHHS
HAa OCHOBaHMM CBOETO MCCIEAOBAaHUSA, YYHWICS CpPaBHUBAThb €ro pe3yJbTaThl C
TEOPETUUYECKUM MaTEPHAJIOM U UCCIICOBAHUSIMH JPYTHUX MIKOJLHUKOB. Takum 006pa3om,
IIKOJIbHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEAOBATEIHCKON ACSITETFHOCTH W TIPUOOpETET
HaBBbIK KPUTHUYECKOTO OTHOILLIEHUS K MaTepuaiy.



[Iporpamma pa3dura Ha MOIYNH, KOTOpPBHIE MOTYT OBITH HCIIOJIb30BAaHBI JIMOO
YacTUYHO, JiMOO mojHOCTho. Tak Moaynp «Kak JKMBOTHBIE M pacTeHUs
MPUCTIOCAOIUBAIOTCS» (IBOJIIOIMOHHAS 3KOJIOTHS) MPEAINOIaracTes sl U3y4eHus B 5
wm 6 Kiacce B TedyeHue onxHoro roma (34 waca B rom). Momymu «OCHOBEI
pacteHueBoAcTBa» u «buorexHomorus» paccuutanbl Ha 68 YacoB W MOTYT OBITh
pean3oBaHbl B TeueHuH 2-X Jjet (mo 34 vaca B rof) win B TeueHuu 1 roga (68 yacos B
roa). Bo BTopoMm ciydae BO3MOXKHO TpOXOkaeHHE o0oux Mmoayied («OCHOBBI
pacTeHueBOACTBay B 7 Wi 8 kiacce, «buorexnonoruu» B 7 win 8 kiacce). AHAJIOTHYHO
Moayu «MoJeKysipHbIe OCHOBBI (YM3HOJOTUH U (hapMaKoJIoTuu» U «MoJeKyIsIpHbIC
OCHOBBI CEJICKIIUU» PACCUYUTAHBI HA 68 YacoB M MOTYT OBITh PEaTN30BaHbI B TEUCHUU 2-
X neT (rmo 34 yaca B roa) win B TedeHnn 1 roga (68 wacos B roa). Bo BTopom ciydae
BO3MOYKHO TMPOXOXkJIeHUE 000ux Momayned («MoJeKyasipHbIE OCHOBBI CEJCKIMH» B 8
Kiacce, «MoJekysipHble OCHOBBI (PM3HOJIOTUH U apMakoIoruu» B 9 kiacce).

MOXHO PEeKOMEHJIOBaTh HCMOJIb30BaTh Moayinu «Kak >KMBOTHBIE U pacTEHUs
npucnocabauBaTcs», «OCHOBBI PacTEHUEBOJACTBAY», «MOJEKYISIpHbIE OCHOBBI
CCJICKIIMHM» B KaueCTBE HENMPEPBIBHOTO oOpa3oBaTenbpHoro ukia (5-9 kmace mo 1 gacy B
HEJEN0) ISl KJIACCOB arpoOMOTEXHOJOTHYECKOW HampaBieHHOCTH. Moaynu «Kak
’KUBOTHBIC M PACTCHHsI TPHCIOCAa0IMBaOTCsS», «brnoTexHomorum» u «MoJeKyspHbIe
OCHOBBI (PH3UOJIOTHUU U (PapMaKOJOTHI» B KaueCTBE HEMPEPHIBHOTO 00Pa30BaTEIHLHOTO
mukiaa (5-9 kmacc mo 1 yacy B Hemenar0) IS KJIacCOB OHMOTEXHOJIOTHYECKOIO HJIH
MEUITMHCKOTO HAMpPaBICHUM.

B3aumocBsa3p ¢ nporpammoin BocnuTaHus. IIporpamma kypca BHEypOUYHOU
NesATEeIbHOCTH pa3paboTaHa C Y4YeTOM pPEKOMEHJALMA MPUMEPHOW MIPOrpamMMbl
BOCITUTaHUS, YUYUTHIBACT IICUXOJIOTO-TICIArOTHYECKIE OCOOCHHOCTH TAHHBIX BO3PACTHBIX
KaTeropuii. OT0 MO3BOJISIET Ha MPAKTHKE COCAMHUTH OOYYAIONIyI0 M BOCIUTATEIHHYIO
JeSTeNbHOCTh TeJarora, OpueHTHPOBATh €€ HE TOJBKO HAa MHTEIUICKTYalbHOE, HO U Ha
HPaBCTBEHHOE, COLUATLHOE pa3BUTHE peOEHKA. DTO MPOSIBISETCS:

® B T[IPUOPUTETE JMYHOCTHBIX PE3YyJbTATOB peaIU3alldd  MPOTPaAMMBI
BHEYPOYHOU JIESITEIILHOCTH, HAIIEIINX CBOE OTPAKEHNE U KOHKPETU3AIIUIO B
IPUMEPHON MPOTPaMMe BOCITUTAHHSI,

® B BO3MOXHOCTH  KOMIUICKTOBaHHUSI ~ Pa3sHOBO3PACTHBIX  TPYII  JIS
OpraHu3anuu mpo(oprueHTanOHHON NEATeITLHOCTH
IIKOJIbHUKOB,BOCITUTATEIbHOE ~ 3HAYCHHE  KOTOPBIX  OTMEYaeTcsl B
MPUMEPHOU TTporpaMMe BOCITUTAHMUS,

e B WHTEPaKTUBHBIX dbopmax 3aHITHH TUTST IITIKOJTbHUKOB,
00eCreunBaMMX OOJBIIYI0 HMX BOBJICUYEHHOCTh B  COBMECTHYIO C
MeJaroroM W JPYTUMH JIETBbMH JCSITCIBHOCTh U BO3MOXHOCTH 00pa30BaHHUS
Ha €€ OCHOBE JIETCKO-B3POCIBIX OOLTHOCTEH, KIIIOUEBOE 3HaYEHHE

KOTOPBIX  JIJIst BOCTIMTAHUS NOTYCPKUBACTCS  TIPUMEPHOU
MPOrPaMMON BOCITUTAHUS.



OcoOenHocTH padoThHI YUYUTEJIS MO MporpamMMme. 3a1ada yYUuTeIsi COCTOUT B TOM,
9TOOBl  COMPOBOXKJATh Tpolecc MNpodecCHOHATBHON OpHUEHTAIlMH  IIKOJBHUKA,
packppiBasi MOTEHLMAN Ka)KJOTO Yepe3 BOBIECYEHHUE B MHOTOOOPa3HYIO JEATEIbHOCTB,
OpraHU30BaHHYIO B pa3HbIX Gopmax. [Ipu 3ToM pe3ynbpraTomM paboThl YUUTENS B IEPBYIO
odepedb SBISETCS JIMYHOCTHOE pa3BUTHE Yyyamllerocs. JIMYHOCTHBIX pe3yJbTaTOB
YUUTENb MOXET JOCTUYb, YBJIEKas YYEeHHMKAa COBMECTHOW W HHTEPECHOM UM 000MM
NEeSATEIbHOCThIO,  YCTAaHaBIIMBass BO  BpeMsl  3aHATUH  JA0OOpOXKEIaTeNbHYIO,
MOJIJIEP>KUBAIOIILYI0 aTMOC(hEpY, HACKIIAS 3aHATHS IIEHHOCTHBIM COJIEPKAHUEM.

[IpumepHas cxema MpoOBEACHUS 3aHATUN MO MPOrPAMME:

1. OObscHeHHE TEOPETHUECKOT0 MaTepraa o TeMe.

2. TlogrotoBka K OJKCHEPUMEHTATBHOMY 3aHITHIO, OOCYXIECHHE OOBEKTOB st
PaKTUYECKOTO 3AHSTHS.

3. IlpoBeneHne MpakTUIECKOTO 3aHITHS — OCHOBHAS 3a7a4a OCBOSHUE METO0JIOTUHU
JAHHOTO HKCIIEPUMEHTA.

4. [lo OKOHYAaHUM NPEIJIOKUTH JAETAM, KOTOPbIE 3aUHTEPECOBAIMCH JIAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIENOBATENIbCKUM MPOEKT. s 3Toro HeobXxoanmo
o0CynuTh OOBEKTHl, KOTOpbIE YUYEHUK OyIeT UCCIeNoBaTh, COCTAaBUTh ILIaH
HKCIIEPUMEHTA.

5. IloMo4b yUeHUKY IPOAHATU3UPOBATh PE3YJIbTAThl SKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl MPOEKTHO-UCCIEAOBATEIBCKON ESTEIBHOCTH IIKOJIBHUKOB
MOXHO B TMPOIECCE 3aIIUThl MMHU CBOMX pPabOT B paMKax IIKOJbHOM Hay4HO-
NPaKTUYECKON KOH(EPEHIUH.



COJIEP)KAHUE KYPCA BHEYPOYHOM JEATEJBHOCTH

Monyab «Kak :KMBOTHBIE U PACTeHUsI IPUCTIOCAOTUBAIOTCS (IBOJTIOIHOHHAS
IKo0J0THusl) 5-6 Kimaccesl (34 yaca)

1. Mpbut uccnedyem scuevie 0o0vexkmot (6 uacos)

CBoiicTBa M CTPOCHHE >KMBBIX OpPraHM3MOB (CTpoeHHWe KJIeTKH). Bua, ocobb —
OpraHu3M Kak efwHas cuctema. Ananramuu (nmpucmocoOsienus). [lonstTue romeocrasa
KHUBOTO opranuzMa. CrocoObl ero noaepKaHms.

[lonsiTne BapuaTMBHOCTH mnpu3Haka. MccrnenoBarensckue paboTel «Bce mm
(cuHHIIBI, OSJIKH, Oepe3bl U T.]1.) OMUHAKOBBIE? DOTOKBECTY.

Orpannyenus Mopdonoruueckux U ¢uznonornyeckux ananramuii. Ilouyemy
OpraHu3Mbl HE CTaHOBATCA OECKOHEYHO OONBIIMMH, MAJICHbKUMHU, BCESIHBIM.
[Ipaktruueckas padora «CocTaBisieM KHUTY PEKOPJIOB PACTEHUH U >KMBOTHBIX HAIIETO
Kpas».

2. Bausanue oxpyscarouieii cpeowt Ha sncugsvle opeanuzmol (12 uacos)

dakTopbl OKpyKaromiei cpenbl (abmoTudeckue, OMOTHYECKUE, aHTPOIIOTCHHBIE).
[Ipumepsl  aOuoTHMdeckux (HaKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BIUSHUE Ha
KU3ZHEEATEIPHOCTh  JKMBBIX  OPraHM3MOB:  TEMIIEpaTypa, CBET,  BJIAXHOCTb.
[Ipaktuueckoe 3ausitue «l{Betr u Tero» (KyOMKHU JibJla B3BECUTh, MOJOXKHUTH B YaIIKU
[letpu Ha pasHonBeTHyIO0 Oymary, uepe3 30 MUHYT B3BECUTH 3aHOBO — KTO OBICTpee
pacrasii). [Ipaktudyeckoe 3ansaTre «YTo pacTBopsieTcs B Boze» (IKCIepUMEHT «KuaKuit
nom»). IIpaktudeckoe 3ansatue «JIuddysus Bemects B Boje (pacTBOPHI)», «J[BrkeHue
pacTBOopoB mO MHBETKY». lIpaktuueckoe 3ansatue «Jleq mmaBaeT B Boje (aiicOepry,
3aMmep3aHue BoAoeMoB)». [IpakTuueckoe 3ansatue «Jlen npu 3amep3aHuu paciIupseTCsD
(paspyiieHue kamMHs (ITOYBOOOPA30BaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHbIE ~ 3aKOHOMEPHOCTH  MPHUCHOCOOJEHUS]  JKUBBIX  OPraHU3MOB K
abuotnueckum (axtopam. IlpucmocobieHrss Kk OCHOBHBIM aOMOTHYECKUM (haKTopam:
TeMIiepatypa, BIaXHOCTb W cBeT. [lpaktuueckoe 3ansatue «lllyba» (kyOuku Ibaa
3aBEPHYTh B pa3HbId MaTepuall, B3BeCHTb). lIpakTuueckoe 3aHITHE
«IIurMeHTb» (MOXKHO pa3leiauTh Ha BaTMaHE Kpacuteian U3  (BromMacTepoBy.
[Ipaktuueckoe 3anstHe «Kak >KMBOTHBIE TIUIaBalOT B BoAe» (DKCIEPUMEHT C
MMUTIETKOM).

UccnenoBarenbckue padoTsl «BiausiHue cBeta (Teria, BIaXHOCTH, COCTaBa MOYBHI)
Ha pACTEHHs] B ©CTCCTBEHHBIX WJIM HCKYCCTBEHHBIX YCJIOBHAX» (Ha JOCTYITHOM
Marepuaie).

3. Bzaumooeiicmeus sncuevix opzanuzmos (4 uaca)

buotnueckue (bakTopsI. 3aKOHOMEPHOCTH pa3BUTHUSA MEKBUIOBBIX
B3auMOOTHOUIeHU. KosBomonuss (XUILIHHUK-KEPTBA; Mapa3suT-XO3HH) OBOJOLUS
cTpareruid qoObBanus muiy. CounanbHOCTh. Buasi-Beenenunl. [lepedens pacteHuii-
Bpeautenei. Hccnemoparenbckas pabora «HaGmrogeHuss 3a B3aMMOOTHOIICHHUSIMU



’KUBOTHBIX MPHU JOOBIBAHUM MUK (KOPMYIIKHU JIJISt ITUL, ISl TOPOJICKUX MIIM CETTbCKUX
KUBOTHBIX). BeO-kameps». McciemoBatenbckas pabora «PacmpocTpaneHne BUAOB-
CUHAHTPOIIOB B HAILIEH MECTHOCTH.

4. Yenoeex 6 ncuznu pacmenuii u yxcusomuoix? (6 uacos)

Antponorennsie paxktopsl. [IpaBna 1, 4To MepBOOBITHBIE JIFO/IN KUJIA B TAPMOHUU
¢ npuponoi. OIOMAalIHUBAHUE U MPUPYUYCHUE KUBOTHBIX U PACTECHHI. 3aUueM cracaTh
BBIMHUPAIOIINE BUJIbI, KaK 3TO AenaTh. KylbTypHbIE pPAaCTEHHUS] U HX JTUKUE TPEAKU.
[ToueMy Ba’kHO MX COXpaHATh. Pa3HooOpasue KyJIbTYpPHBIX PACTCHUN U MX 3HAYCHHE B
KU3HU yenoBeka. KpacHas kaura Bameil repputopun. Oco00 oxpaHsieMble TEPPUTOPHH,
3anoBegHUKH Poccum u mupa. Ilpaktudeckas pabora «PazHooOpasme KylbTypHBIX
PACTEHHI B BallleM PETHOHEY.

HccnenoBarenbckas padota «BiusiHue aHTPONOreHHBIX (DAKTOPOB Ha pa3BUTHE
pacTeHui B ropojie/HaCeIIEHHOM ITYHKTE.

Dkckypeus/npakTudeckas padora «OOIIT B BameM permoHe — YHHKAJIbHBIC
OOBEKTHI IPUPOABIY.

5. Okonozuueckue numu (6 uacos)

buocdepa — ogna u3 BaxkHeummx ob6osodek 3emiau. UTo Takoe «IKOJIOTHYECKUE
HUIOW» M Kak OHU (Qopmupyrorcsa? DopMHpOBaHME 3HAHWI MO OMOPa3HOOOPA3UIO
KU3HEHHBIX  (OopM,  MOBEJEHYECKHX  MPUCHOCOOJIEHUH,  MoaudUKalMOHHAs
W3MEHYHBOCTH (Ha 0a30BOM ypoBHE). PacTuTenbHble COOOIIECTBA U UX TUIIBL Pa3BuTHe
Y CMEHBI PACTUTENIbHBIX COOOIIECTB.

HccnenoBarenbckue padOThl «IKOJIOTMUECKUE HUIIM BOKPYr TeOS — OIKCaHue
(dakTopoB oOKkpyxarwlieil cpenb». HccinenoBarenbckue padbotel «DeHosnorudyeckue
HaOIIOICHUIY .

Moayab «OCHOBBI pacTeHHEBOACTBA» 7 Kiacchl (34 yaca)
1. Beeoenue ¢ pacmenuesoocmeo (1 uac)

Yro-Takoe pacTeHHEBOACTBO: OCHOBHBIC (DAaKTOPHI BBHIPALIUBAHUS PACTCHUH.
Hcropus pa3BuTus arpoxuMuueckux 3HaHuit (padotsl M.B. JlomonocoBa, 1O. JIubuxa,
Byccenro, B.B. [lokyuaeBa, K.A. Tumupsizena, I1.A. Kocteruesa, J[.H. [Ipsaaumnukosa
u Jp.).

2. Azpomexnuueckuii 3xkcnepumenm (3 uaca)

[TpaBmiia MOCTaHOBKHM arpo3KcrepuMeHTOB. [locTaHOBKa SKCIEPUMEHTOB C
pacteHusiMU. BBIOOp TEMBI, COCTaBlIeHWE THIOTE3bI, LIETU U 3aad IKCIEePUMEHTA TI0
BBIPAILLIUBAHUIO pacTeHuu B KOHTPOJMPYEMOU cpene. [manupoBanne
skcriepuMenTa. OleHKa pe3ynbTaToB JKcnepuMeHTta. lccnenoBarenbckas pabora
«®DakTophl, BIUAIOIIME HA MpopacTaHue ceMsH (POCT MPOPOCTKOB)Y.

OcBoeHue TEXHOJIOTUU KPYTIOTOJAMYHOIO BhIPAIIUBAHUS CAIATOB U MUKPO3EJIEHU



B KOHTPOJHUPYEMBIX MCKYCCTBEHHBIX YCJOBHsX. COOp YCTaHOBKH i BBIpAIIMBAHUSA
PaCTEeHHI B KOHTPOJIIMPYEMBIX YCIOBHSIX.
3. Poab xumuueckux rnemenmos ¢ numanuu pacmenuii (10 uacos)

Bopa. PactBop. BbITskka. AHHMOHBI, KAaTHOHBI, 3JIEKTPONPOBOAHOCT, U pH
pactBopa. Pojib XMMUYECKHUX 2JIEMEHTOB B MUTAHUU pacTeHui. [lomyyeHre nuraTenbHbIX
BelecTB pacteHusiMU. [Ipaktuueckas padota «Cxembl MUTATEIBHBIX PacTBOPOB. Pacuer
1103 YIOOpEHU ISl MUTATEIbHBIX PACTBOPOB.

Yno0peHusi: OpraHuveckre, MHHEpaIbHbIE, MHKPOOMOJOTHYECKHE. THIIbI
NUTaHusd pacTeHuid. BoznylmHoe W MHHEpanbHOE (KOPHEBOE) NUTAHUE PACTCHUU.
TpaHCIOPT NHUTATENBHBIX BEUIECTB PACTEHUN: BOCXOISIIMA W HUCXONSIIUN TOK.
Baxneitmue kanuiineie, GochopHble U a30THBIE y100peHus, ux cBoictpa. [IpocTeie u
cinoxHble ynoOpenus. Ilpaktuueckas pabora «lluraHue pacTeHMil: TEXHOJIOTHS
IIPUTOTOBJIEHUS IUTATENBHBIX PACTBOPOB ISl Pa3HBIX KYJIbTYP».

Poct u pa3Butue pacreHuil: 3Tanbl OHTOreHe3a, (aKTOpbl, BIUSIOLIME HA POCT
pacTeHuii: CBeT, TIyCTOTa IOCaJ0K, IHUTaHHE, CyOCTparT.

OcoOEHHOCTM MHTAHHUS PACTEHHM a30TOM. A30T M €ro 3Ha4eHUE B >KU3HU
pactennil. OpMBI a30Ta U UX IPEBPALIEHUE B IIOYBE.

HcTtounuku ¢pocdopa 11t pacteHust. 3HaueHue gochopcoaepxaiiux COeAMHEHUN
B KJIeTKe. Posib Makposprudeckux coeiuHeHuil pochopa B sHEpreTHIecKoM 0OMEHe.

Bnuganue kamuss Ha (U3MYECKHME CBOMCTBA MPOTOMIAa3Mbl, Ha (EPMEHTHI
YIJIEBOJOPOAHOTO 0OMEHa, CUHTE3 OeNKOoB U Ap. Ponb Kanus B MojAepKaHUU MOHHOTO
OayilaHca B TKaHsX, B MPoOIEccax CaMOPETYJIALIH.

PerynstopHas u cTpykTypooOpa3oBaTeNbHasi pojib Kalblusi. Y4yacTHE B
0o0pa30BaHUM KJIIETOUYHOM CTEHKH, MOAJEPKaHUU CTPYKTYpPhl MEMOpaH U Perysiuus ux
IIPOHUIIAEMOCTH.

3HaueHue Mar"us B MeTabosm3Me pacTeHud. MarHuii B cocraBe xsiopoduuia,
CXOJCTBO XJIOpOo(HIIa M TeMOrI00MHA KaK CBUJIETEIBCTBO €AMHCTBA OPTraHUYECKOrO
MHpa.

Cepa 1 ero OCHOBHBIE COEIMHEHUS, UX POJIb B CTPYKTYPHOM OpTraHU3alliN KIETKH,
y4acCTHE B OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIHSIX.

Muxkpoanementsl. [lpencraBieHuss 0 poid MHKPORJIEMEHTOB B MeTa0O0JIM3Me
pactenuil. OCOOEHHOCTH MOCTYIJICHUS MHKPO3JIEMEHTOB B pacTeHusi. CHHEprusM u
AHTarOHU3M 3JIEMEHTOB TUTAHUS PACTEHUI.

UccnenoBarenbckas pabota «OreHKa BIUSHUS PA3TMYHBIX DJIEMEHTOB Ha
COCTOSIHUE PAaCTEHUM (COCTABIIEHUE PA3IMYHBIX TOJAKOPMOK)».

4. Pezcynamopul pocma pacmenuii. 3awguma pacmenuii (2 uaca)

[TonsiTue o perynaropax pocrta pacteHuid. CTUMYIATOPBI pocTa — (PUTOrOPMOHBI
(ayxcuHbl, rubOEpesUIMHbI, HUTOKUHUHBI). THrHOuTOpHI pocta pactenuit: 1. mpupoaHsie
(aOcum3oBasi KHUCIOTa W HEKOTOpbIe (EHOJIbHBIE BemecTBa (MKyMapoBasi, KOpHYHas,
CAIMLMIIOBAs K-Thl), 2. CHHTETHYECKHE (MOpQAKTUHBI, pPETapAaHThl, A€(POIHAHTEHI,
JIECUKaHTbl, repOunuabl). @OUTOMOHUTOPUHI U OLIEHKA COCTOSIHUSI —PacTEHHUH.



CoBpeMeHHbIe criocoObl MOHUTOpUHra. lIpakTuyeckas pabora «DUTOMOHUTOPUHT U
OIICHKa COCTOSTHUS pacTeHuil. COBpeMEHHBIE CTIOCOOBI MOHUTOPHHTA.
».

5. Boonas, necuanasn u nougennaa Kyaiomypol, ux nPUMEHEeHUE 6 blPAU{UBAHUU
pacmenuii. Quzuonozua pacmenuii (4 uaca)

BonHas, mecuaHas M NOYBEHHAs KYJBTYPbl, UX IPUMEHEHHE B BBIPAILIMBAHUU
pactenuii. [IpoBenenue Boabl B KOpHEe M cTeOne pacrenuil. Ilpaktnueckas pabota
«KopneBoe nasieHue».

Boanplii pexuM pacTeHUH: CTpOCHHE YCTBHIl: (PaKTOphI, BIUSIOIIME HA HX
PACKpBITHE U 3aKPBITHE. 3HAYCHUE MEXaHU3MA PETYJISLNN UCIIAPEHUS BIIATH PACTEHUEM.

HccnenoBatensckue paboThl: «BiusHUE yCIOBUN COAEpKAHUS pacTeHUU Ha
KOJINYECTBO YCTBUI.

@doTOCUHTE3 — YHUKAJIBHBIN Ipolecc pacTeHud. TemHOBas u cBeToBas (a3bl
(doTocunTe3a. 3HaueHue (poTocuHTE3a ISl )KUBBIX OpraHu3MoB. [IpakTuueckas padora
«DyHKIMOHAIBHAS  IMATHOCTHKA PACTEHUM 1O AKTUBHOCTH  XJIOPOIUIACTOBY

@akTOphl poCcTa pacTEHUN: BO3AYX U a’pauusa. [log3eMHoOe IbIXaHUE PACTEHMM:
COCTaB IOYBEHHOTO BO3AyXa, Tra30o00MeH. ['a3o00MeH 1mpu  OECHOYBEHHOM
BbIpamuBanuu. Ilpaktnueckas pabota «/IpixaHue pacTeHuil: olleHKa MHTEHCUBHOCTH
JbIXaHUs PACTEHUI U TI0J0BY.

HccnenoBarensckie paboTel: «BnusHHe crmocoba BeIpammBaHus (cocTaBa
MUTATEIbHON CMECH, CXEMbI BHECEHHS) HA POCT U PA3BUTHSI PA3IMYHBIX PACTECHUII.

6. Kyasmypnovie pacmenusn. Coepemennsvie acnexmot cenexyuu (10 uacos)

Kak denoBek crtan ucnonp3oBaTh pacteHuss? CBA3b pa3BUTUA LMBHIM3ALHAU
YEeJI0OBEKa W ofoMallHuBaHus pacteHuil. Jlomectukauus. J{uckyccus «/lomectukanus,
BCE JIM PACTCHUsI W JKUBOTHBIC, KOTOPHIE JKUBYT PSAJIOM C YEJIOBEKOM UM
0JIOMAaNTHUBAIOTCSI? MOXKHO JTM CYUTATh TapaKaHa OJOMAITHCHHBIM KUBOTHBIM?»

HacneacTBeHHOCTh M UBMEHUUBOCTh — OCHOBHBIE CBOMCTBA UBBIX OPTraHU3MOB.
N3menunBocTh. Buabl m3aMmenumBocTh. [Ipaktudeckas pabdora «MomudukannoHHas
HU3MEHYHUBOCTH (JIUCThSI, UTOJIKU C OJTHOTO JICPEBa)».

I'en — MarepuanbHbId HOCHUTEIb HACICICTBEHHOCTM UM HU3MEHYMBOCTH.
HyxknenHnoBeie kucnotsl. Jlokanu3amusi TEHETUUYECKOTO MaTepuasia B KieTke. JleneHue
kierok. Permmukammst JIHK. OcHoBHas norma mosekymsipHoii 6uosioruu. TpaHCKPUTIITHUSL.
Tpancmsauus. Mytaruu. [Ipaktudeckas padorta «I'eH — HHCTPYKIIUS MO COOpPKE KIETKU
(ma Oucepe wmiam KOHCTpyKTOpe)». [IpakThueckas pabora «Myrtanus Ha OyTepOpoje
(110601 O0BEKT W3 Mpeaplayleld padoThl, T/I€ U3MEHEHUE WHCTPYKLIUHM MPUBEACT K
M3MEHEHUIO BHEITHETO BHUIa OOBEKTA)Y.

3nauenue pabor H.U. BasuioBa. 3akoH romonoruueckux psinoB. LleHTps
NPOUCXOXKIAEHUS KyabTypHbIXx pactenuit H.M. BasuioBa u ILM. JXXykoBckoro.
[MpakTryeckas padota no rpynmnam «OTKy1a Ha HAIIUX CTOJIaX (PPYKThI/OBOIIH/3TaKM.

OcHoBHbIe MeTonbl cenekuuu. ['ubpuauzanus. dopmel ordopa. OcHOBHbBIE
HaIPaBJICHUS CEJICKITUU: YIy4YIICHUE yPOKAHHOCTH, YCTOWYUBOCTH K OMOTUYECKHM U



abuotnuecknm (axkropam. [IpakTrueckas padota «BeipammBaem ropox. Kak mposectu
CKpEIIMBAaHUE y TOPOXay.

Kak  gemoBek  moxer  MoaudummpoBaTh  pacTeHums?  ['eHeTnueckoe
penaktupoBaHue. CoBpeMEHHbIE  TOAXOAbl W JIOCTUKEHUS  T'€HETHYECKOIro
penakThpoBaHus  pacteHuid. [Ipaktudeckas  paboTta«l €eHOMHBIE HOMXHHIIBI
(MoxenmupoBanue pabotsl cuctembl CRISP-Cas).

7. Pacmumenvhnasn npooykuus. (4 uaca)

HanzemHbie U moj3emMHbIe Opranbl pacteHuil. [looer u BUAOU3MEHEHHBIN moOer
pactenuii. CriocoObl pa3MHOKECHHS PACTEHUH.
[lonatue 0  KadecTBe  NPOAYKTOB  muTaHus.  [IpoOireMbl  KOHKYpEHIHUH
OTE€UYECTBEHHBIX MPOAYKTOB TMHUTAHUS C UMIOPTHBIMHU. JIOrMCTUKAa JOCTaBKU U
CpeACTBACOXpaHEHUs TMPOAYKTOB TiuTaHus. llpaktuueckas pabora «llpenensHo
nomyctumble  KoumeHTtparuud  (ITIJIK) wu  Mertogsl  KoHTponss — 0e30macHOCTH
PaCTUTENIBHBIX MPOAYKTOB ITUTAHUS.

Mukpo3esneHb: moJIe3HOCTh U TexHosiorus. MccienoBarenbckas padbora «OreHka
KauyeCTBa BIPAIIEHHON MHUKpO3eacHH» (IH00 CBOS, THOO U3 Mara3uHa).

Monyab «buotexHosiorus» 8-9 kiaaccel (34 yaa)
1. Buomexnonozusn (2 uaca)

[lonsiTue OMOTEXHONOrMU. 3adyeM YeJIOBEKY OHMOTEXHOJOTMHM, B YeM HX
MPEUMYIIECTBO Mepe] XUMHUUECKUM CUHTE30M. OCHOBHBIE OMO000OBEKTHI OMOTEXHOJIOTHHU:
MPOMBIIIJIEHHbIE MUKPOOPTaHU3Mbl, KJIETKA U TKaHU PACTEHUH, )KUBOTHBIX U YEJIOBEKa,
ouokatanmuzatopsl. [lpakTuueckass pabora «[Ipumepsl npuMeHeHUs OMOJOTUYECKUX
OOBEKTOB B TBOEH KU3HI.

Ceipbe [uis OMOCHHTE3a W OIIEHKa ero OMOoJIOrMyeckoil 1eHHOCTH. OCHOBHbBIE
WMCTOYHUKU YIJlepoja, a3ora, (ocdopa, MuxposnemeHToB. lccienoBanue HOBBIX
HUCTOYHUKOB ChIPbsi (BKJIFOYAsk BOTIPOCHI €0 MpeABapUTEIILHON 00paboTKH), pa3paboTka
HOBBIX MUTATENbHBIX CpPEl, B TOM YHCIE BKIIOYAIOIIUX OUOCTUMYJIATOPHI U JIpyrue
AJIEMEHTHI YIIPaBJICHUS U ONTUMHU3ALUU MPOLECCOB OMOCHHTE3a. METO bl ONTUMU3ALUU
MUTATEIBHBIX CPE]I.

2. Mukpoobuonozusn (6 uacos)

[lonoxeHne MNpPOKAPUOTOB B CUCTEME oOpraHudyeckoro wmupa. CrpoeHue
OakrepuanbHoi KieTku. Kinaccudukanusa 6axkrepuit. Mopdonorus 6akrepuii. [Ipocteie
U CIOXHBIE METOJbl OKpalMBaHusi Oaktepuil. ®usnosorus OakTEepuil: NUTaHUE,
JbIXaHUE, POCT U Pa3MHOKEHUE. 3HAKOMCTBO C JOMEHOM Apxeu (3KCTpEeMO(PUIBHOCTS,
0COOCHHOCTH CTpoeHus kieTku). JlaboparopHas paboTa « PUKCHPOBAaHHBIE MpENapaThl
Oaktepuil. Ormnpenenenue (OpMbl NPEIIOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCIIONB3YSl MPOCTOM MeTof okpackm» Jlabopartopnas pabora «OmpeneneHue Tumna
KJIETOYHOHM CTEHKH METOJIOM OKpaluBaHus 10 ['pamy» (Ipu HaIM4YMK PEaKkTHBOB).

MosnouHokucnoe u cnuproBoe OpoxkeHue. PoToTpopHbIE M XEMOTPO(HBIE
Oaktepun. Kunernueckoe  omMcaHue —Ipolecca  pocTa  MHUKPOOPTaHU3MOB.
OKCHOHEeHIMalbHass ~ MojJenb  pocta. KuHeTtmka rubenu  MHKpPOOPraHM3MOB.



JIabopartopHas pabota «IIpuroroBneHre NpUKU3HEHHBIX IPENapaToB MOJIOYHOKUCIBIX
OaxTepuiiy.

[TaTorennsie 6akTepun. YymHas majsouka v 4epHast CMEpPTh, OOTYJIM3M, CTOJIOHSK,
TyOepkynes. Uctopus 60psObI ¢ GakTepuanbubiMu HHEKIusIME. JJabopaTopHas pabora
«IloceB cmbIBa ¢ pyk Ha yamku [lerpu». Jlaboparopnas paborta «Bbiaenenue 4ucToi
KYJIbTYPbI OaKTepui. Meton pa3BelcHUuH. MeTol  MCTOIIAKOIIETO

LITPUXA». JlaboparopHas pabota «Mopdonoruueckas
XapaKTepUCTHKA BBIACICEHHOM YHCTON KyJIbTYPBl: XapaKTEpUCTUKA KOJOHHH, (opma
OakTepuil, TUIT KIICTOYHOU CTEHKI.

Boiina 6eckoHeYHOCTH: aHTHOUOTHKHU NPOTUB OakTepuil. MexaHu3Mbl JeHCTBHIA
aHTUOMOTUKOB. MexKileTouHass KOMMYyHUKalus Oaktepuil. YyBCTBO KBOpyMa.
JlaboparopHass pabora «CpaBHEHHME pOCTa MHUKPOOPTaHM3MOB Ha 4Yailke 0e3 U C
nobaBieHuss aHTUOMOTHKOBY MccnenoBarenbsckas pabora «Ilomck MHKpOOpraHM3MOB
00JalalolUX aHTarOHUCTUYECKON aKTUBHOCTBHION.

[Ipumenenune OakTepuit YEJIOBEKOM. UccnenoBarensckas  padora
«BpieneHne MOJIOYHOKHCIIBIX OaKTepUi, HCCIIEJOBAHUE UX aKTUBHOCTH.

Mukpoopranu3msl B arpoOUoTeXHOJ0ruu. IcKyccTBEHHBIE aCCOLMALIMK PACTEHUN
¢ Mukpoopranusmamu. MccnegoBarenbekas padora «Beinenenue OakTepuil MOJE3HBIX
IUISL PACTCHUI.

3. Jykapuomuueckue opzaHuzmMvl 6 OUOMEXHOI02UU (NJleCHesble ZpUbbl,
opoaicacu, sooopocau) (6 uacos)

[1necHeBbie TpUOBI TPOTYIIEHTHI OMOJIOTMUYECKH aKTUBHBIX BEIIECTB.

OOmiast xapakTepUCTHKa IPOXKEH caxapoMmMuieToB. Mctopusi wucnonb3oBaHUs
JPOXKEH B TPAAUIIMOHHON OUOTEXHOJOTUHU. TEeXHOJIOTHH BUHOJCIHS U XJICOOTEUeHNS,
CHeIMaIN3upOBaHHbIC pachkl Apoxokend. Merabonusm apoxokei. Peakius cnupToBoro
opoxenusi. JlabopatopHast pabota «lloacuer kieTok apoxokei B kamepe [opseBay.
JlaboparopHasi pabora «OOHapyKeHUE MPOIYKTOB CIIUPTOBOIO OPOKEHUS: ITHUIOBOTO
CIUpTa M yTrJeKuciaoro rasza». llosydeHue BTOPUYHBIX META0OJUTOB B JAPOXKKAX.
JIpoxoKu Kak MpoaylieHThl OnoToriuB. [TomydeHue 1eineBbix 0eIKOB B JPOKIKAX.

OcoOeHHOCTH BEreTaTUBHOTO M TMOJOBOTO Pa3MHOXEHUS Yy JIPOAKEH, 3HAUCHUE
M3yYCHHS MHUTO3a M IIUTOKMHE3a JJIsI ONTUMM3AIMU TPOIIECCOB KYJIbTUBHUPOBAHUS
JPOOKEBBIX IITAMMOB, IOHUMaHUS MPUYUH ATOT€HHOCTH JPOXIKEH U rpuOOB, TOUCKA
MuieHed (QyHTUIUAOB ¥ pa3pabOTKU  HOBBIX  JICKAPCTBEHHBIX  IPENapaToB.
JlaGoparopHass pabGora «HaOmrogeHue  pa3sMHOXKEHHUS — JIPOMOKEBBIX  KJICTOK».
[Ipaktuueckas pabora «llomydenue TBOpora u kKedupa Ha OCHOBE MOJOYHOKHCIBIX
Oakrepuit». [lpaktuueckass pabora «OCHOBHBIE BUIBI KBaca M HUX XapaKTEPUCTHKA»
«IpoxKn ¥ MOJIOYHOKHUCHbIE OaKTepuu, MPUMEHSIEMbIE JI MPOU3BOJICTBA KBACay.
[Ipaktuueckass pabora «CpaBHUTEIBHBIM aHAIU3 Pa3BUTUS JPOXKKEH B a’3pOOHBIX U
aHa’poOHBIX ycnoBusix». IlpakTtuyeckas pabora «MeToAbl OIIEHKM  CBOMCTB



xJieOomeKapHbIX Jposxoked. OCOOEHHOCTH MPUMEHEHHS IPECCOBAHHBIX, CYIIEHBIX M
WHCTAHTHBIX Apoxokei». HMccaenoBatenbckas pabota «BrnusHue (U3MKO-XHUMUYECKUX
(GakTOpOB Ha Ka4yeCTBO OMOTEXHOJOTHYECKOW Ipoaykimuu (KBac, kedup, ChIp, Xjied H
Ip.)».

Bonopocian — nmepcnekTUBHBIN OOBEKT I MPOU3BOJACTBA O€lika U YIJIEBOJOB.
buorexHomornyeckre METoAbl OYMCTKU TBEPJBIX, JKUIKUX OTXOJI0OB M Ta3000pa3HBIX
0TX0J10B Mpou3BOACTB. CTouHble BOABI. CXEMBI OYMCTKU. BUOGUIBTPHI, a’3pOTEHKH,
METAaHTCHKH, OKCHUTEHKHU. AKTUBHBI HJI W BXOJSIIME B HEr0 MHUKPOOPTAHU3MBI.
Hcnonb3oBaHue BOJOPOCIEH B OYHMCTKE CTOYHBIX BoA. MccrnenoBarenbckas pabota
«Bnusaue ¢puszuko-xumuueckux ¢pakropos Ha poct Bogopocau (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmayus (4 uaca)

HacneacTBeHHOCTh M U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPTraHU3MOB.
N3menunBocth. Buasl u3MeHunBocTh. [Ipaktuueckas pabora «MoauduxanyoHHas
WU3MEHYUBOCTH (JIUCThSI, UTOJIKHU C OJTHOTO JICPEBA)».

I'en — wMaTepUaNbHBII HOCHUTENb HACJIEICTBEHHOCTH M HM3MEHYUBOCTH.
HyxiiennoBeie kucnotsl. JIokanm3amus T€HETUYECKOIO0 MaTrepuasia B KIETke. Jlenenue
kierok. Pemmukanus JIHK. OcHoBHast norma MonekynsipHOi Ouosioruu. TpaHCKpUIus.
Tpancmauus. Mytaruu. [lpaktudeckas padora «l'eH — HHCTPYKIIUS 1O COOpPKE KIETKU
(Ha Oucepe wiau KOHCTpyKTOpe)». IlpakThdeckas pabora «MyTtanus Ha OyTepOpoje
(7000t 00BEKT W3 mpenplaylield padoThbl, Ii€ M3MEHEHHWE HHCTPYKIUH MPUBEAET K
M3MEHEHUIO BHEUIHETO BHUJIa OOBEKTA)).

5. Bupyconozus. (3 uaca)

[TonoxeHue BUPYCOB B CUCTEME OpraHnyeckoro Mmupa. CTpykTypa U XUMHUYECKH
coctaB BupycoB. Kiaccudukanus BupycoB. Penpomykumst Bupycos. I[Ipocmotp
JIOKYMEHTAIBHOTO (PHIIbMa O BUpycCax.

Bupycsl - Bo30yauTenu nHpEKIHOHHbIX Oose3Hell. OHkoBHupychl. bakTteprodaru:
CTpOC€HHUE, CBOICTBa, mnpuMeHeHue. IIpakThueckass pabora. «MeTon pa3BeaCHUI
[IpakTudeckast padota. « TurpoBanue 6axkrepruodarony.

buonoruyeckue metoibl 60pbOBI C BUPYCAMH.

6. I'ennas unsicenepus u ouomexnonozuu. (4 vaca)

OcHoBbI TeHHOU HHKeHepuu. Bekropa. Cnenuduueckue GpepmMeHThl OaKTepUid.
[lpaktnyeckas pabora «DHIOHYKJIEa3bl pecTpUKIMK (padoTa ¢ HYKICOTHUIHBIMU
TIOCJICZIOBATEIBHOCTSMH Ha OyMare)y.

buotexHonornu npoaykiuu 0eaKoB B OaKTepUaNbHBIX KylbTypaX. JlocTimkeHus
Te€HHOW MHXKEHEPUHU U OMOTEXHOJIOTHUH.

CRISPR/Cas — cuctema ananTUBHOTO HMMYHHTETa OakTepHid M apXew.



[TpakTuaeckas padota «I ennnie HOXxHUIBI - CRISPR/Cas (MoxenupoBanue Ha Oymare)»

I'MO. Metoas! noyuenust ' MO. Urpa-auckyccust «Beirpail rpanT Ha cO31aHue
I'MOw.

7. Buomexnonozuu 6 yxcugomnosoocmee (4 uaca)

JlomecTrKanys OCHOBHBIC IOMAITHUE )KUBOTHBIC, COBPEMEHHBIC YKCIICPUMEHTAX
110 JIOMECTHKAITUH KUBOTHBIX (JIUCHIA, HOPKA U JP. — IKCIIEPUMEHTHI HAyYHOW IIKOJIBI
akajgemuka bensera). Jluckyccus «JlomecTukaiusi, BCe JM PACTCHUS W JKMBOTHBIC,
KOTOpBIC JKUBYT PSAIOM C YEIOBEKOM WM OJIOMAIHUBAIOTCA? MOXHO JIM CUHTATh
TapakaHa OJ0MaITHCHHBIM KUBOTHBIM?).

CoBpeMeHHbIE METOABl B >KUBOTHOBOJCTBE: TpAHCIUIAHTAIMS SMOPHOHOB,
XUMEpHBIC  JKMBOTHBIC, KJIOHHpoBaHWe. lIpaktmyeckas pabora «Meroauka
KJIOHUPOBaHUS (MOJICIUPOBAHUE HA Oymare).

OcHOBHBIE 0OJIE3HH JKUBOTHBIX W pOJIb MATOTEHHBIX MHKPOOPTaHU3MOB U
Mapa3uToB B Pa3BUTUU 3a00JIEBAHUIN JIOMAITHUX )KUBOTHBIX U OCHOBHBIX Mepax O0pHObI
C HUMH; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3Me XUBOTHBIX. [losoxkurensHoe
1 moboyHoe (OTpHIIaTeIbHOE) BO3ICHCTBUN aHTHOMOTUKOB HA OPTaHU3M B XOJIC JICUCHUS
KUBOTHBIX; IICJIM W 3aJladyd BETePUHAPUHA. BHOTEXHOJOTHS KOPMOBBIX IIpPEHapaToB.
[Tpaktrueckas pabota «CocTaBieHHE palioHa MUTAaHUS KUBOTHOTO, pacyeT PacxoJi0B
Ha conepxkanue». MccnemoBarenbckas pabora «OrlleHKa KayecTBa MOJIOYHOU
MPOTYKITAM.

8. Buomexnonozuu ¢ pacmenuesoocmee (5 uaca)

OcHoBHBIe MeTonabl cenekuuu. ['nbpuauzanusa. dopmel ordopa. OcCHOBHbBIE
HAIPABJICHUS CEJIEKLUMU: YIy4YlIeHHE YpOKaHOCTH, YCTOMYMBOCTH K OMOTHYECKUM M
abuotnueckuM (paktopam. [Ipaktruyeckas padbora «BripanmBaem ropox. Kak npoectu
CKpEILLUBAaHUE y TOPOXay.

OcCHOBHbBIE TOJXOAbl CEIEKIMHM M OHWOTEXHOJIOTUU KYJIbTYPHBIX PpacTEHHI,
['uOpuauzanus, oTnaneHHas THOpPUAM3aLMsS, HUCKYCCTBEHHBI OTOOp, TeTepo3uc,
TpaHchopmalys, MyTareHe3, TeHETHUECKOE pelakTupoBaHue). Mcropus cenexiuu B
Poccuu 1 Mupe, uCTOpusl pa3BUTHS BaXKHEUIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak genoBex MoxkeT MoaupUITMpOBaTh pacTeHus? | 'eHHas MHXeHepHUs pacTeHUM:
UTo Takoe reHeTMyecKas WHXKEHEpPHUsl pacTeHuil. TpaHCreHHble pacTeHus. MeTobl
nosydeHusi. OOpa3zoBaHue OMMyXxoJel y pacteHuid. ArpoOakTepuanbHas TpaHCPOpMaIns:
Ti-nmna3Musl. I'ensr T-J1HK. MonexynsapHO-TeHETUHUECKHE MEXaHU3MBI
Tpanchopmaruu. ['eHetnueckoe peaaktupoBaHue. CoOBpeMEHHbIE TOIXOIbl U
JOCTH)KEHHSI TEHETHMYECKOro peaakTupoBaHus pacteHuil. Ilpaktuyeckas pabota
«["eHOMHBIE HOKHHUILIBI (MOAeIupoBanue padotel cuctembl CRISP-Cas).

Ecte 1mu xu3Hp B mpoOupke? buorexHoloruss KyJIbTypHBIX pPACTEHHM.



HccnenoBatenbckass pabora «BelpammBanue pacTeHud B mpoOupke  (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMH MPEIBIIYIIMX SKCHEPUMEHTOB 110 COCTAaBJICHHIO
MUTATEIBHBIX PACTBOPOB IS PACTEHHIA).



IINTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMUSI KYPCA BHEYPOUHOM NESATEJbHOCTH

3aHATHA B paMKax I[porpamMMbl HalpaBiI€Hbl HAa OOECHEUYEHUE JIOCTHKEHUS
IIKOJBHUKAMU  CJIENYIOIIMX  JIMYHOCTHBIX, METalmpeIMETHBIX M  IPEIMETHBIX
0o0pa30BaTeNbHBIX PE3YIbTATOB.

JInuHOCTHBIE pe3yJIbTaThI:

B cgepe epasicoanckoco eocnumanus: TOTOBHOCTb K KOHCTPYKTHBHOM
COBMECTHOM JI€ATEIbHOCTH IIPH BBINOJHEHUHU UCCIIEIOBAHUN U POEKTOB, CTPEMIICHHE K
B3aMMOINIOHMMAaHUIO U B3aUMOIIOMOIIH.

B cghepe nampuomuueckozco éocnumanusi: OTHOIIEHUE K OMOJIOTHH KaK K BaXKHON
COCTABJISIFOLIEH KYyJIBTYPBI, TOPAOCTh 3a BKJIAJ POCCUHCKHX U COBETCKMX YYEHBIX B
pa3BUTHE MUPOBOI OMOJIOTHYECKON HAYKHU.

B cghepe Oyxoeno-npaecmeennoco 6ochumanus: TOTOBHOCTb OLIEHUBATh
MOBEJECHUE M TOCTYNKH C MO3MIMH HPABCTBEHHBIX HOPM U HOPM 3KOJIOTHYECKOU
KYJIbTYpbl, IOHUMAaHHE 3HAYMMOCTH HPABCTBEHHOT'O aCIeKTa AESTEIbHOCTH YEJIOBEKA B
MEIUIMHE U OMOJIOTHH.

B ceepe scmemuueckoco 6ocnumamnus: TOHUMAaHWE POJAM OHOJIOTMH B
(hOpMHUPOBAHUU FCTETUUECKOMN KYJIBTYPbl TUYHOCTH.

B cepe ¢uzuueckoco eocnumanus, Gopmuposanus Kyivmypvl 300p0o6bs U
IMOYUOHALHO20 0N1A20NOIYYUsA: OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3/0POBBIO U
yCTaHOBKa Ha 3/I0POBBIi 00pa3 ku3HU (310pOBOE MUTAHUE, COOIFOICHIE TUTUCHHYCSCKUX
IpaBWJI U HOPM, COATAHCUPOBAHHBIN PEXKUM 3aHITHI U OTAbIXA, pEryJspHas pu3ndeckast
aKTHBHOCTB); OCO3HAHUE TIOCJICACTBHUI 1 HETIPUATUE BPEIHBIX MTPUBBIUCK (YyIIOTPEeOIICHHE
aJIKOTOJIsl, HAPKOTUKOB, KypeHHWE) U UHbIX (opm Bpena sl (PU3MYECKOTO U
MICUXUYECKOTO 370pPOBbs; COOJIIOICHUE NpaBuil O€30MaCHOCTH, B TOM YHCIIE HABBIKU
0e30macHOro MoBe/IeHUs B IPUPOAHOU cpenie; chOPMUPOBAHHOCTh HABBIKA PeQIIEKCHH,
yhpaBiieHUEe COOCTBEHHBIM SMOIMOHAILHBIM COCTOSIHUEM.

B cipepe mpyooeozo eocnumanus: akTUBHOE y4acTUE B PEIIEHUM MPaKTHUECKUX
3aja4 (B paMKaxX CEMbH, IIKOJIbI, rOpoja, Kpasi) OMOJOrMYECKONM M 3KOJIOTMYECKOM
HAIPaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY H3YYEHHIO Mpodeccuid, CBA3aHHBIX C
OHMOJIOTHEN.

B cgpepe sxonocuueckoco eocnumawnus: OpUEHTAlMsl Ha IPUMEHEHUE
OMOJIOrMYECKUX 3HAHUM MPU PEILICHUH 3a7a4 B 00J1aCTH OKPY>KalOIel CpeJibl; OCO3HAHUE
HKOJIOTMYECKUX MPOOJIeM U MyTel X pelIeHus; TOTOBHOCTh K YYaCTHIO B IIPAKTUUYECKOM
NEeATEIBbHOCTH SKOJOTUYECKON HAIPABIEHHOCTH.

B cgepe nonumanus yemnocmu Hayyno2o noO3HaHUsA: OPUEHTALMS Ha
COBPEMEHHYIO CHUCTEMY HAay4HbIX IMPEACTaBICHU 00 OCHOBHBIX OHOJOTUYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBS3X 4YEJIOBEKAa C MPUPOJHOM U COLMAIBHOM Cperoi;



NOHUMaHUE POJIU OMOJOTUYECKOM HAyKU B (POPMHUPOBAHWU HAYYHOTO MHUPOBO33PEHUS,
pa3BUTHE HAYYHOH JHOOO3HATEIBHOCTH, MHTEpPECAa K OMOJIOTMYECKON HAayKe, HAaBBIKOB
MCCJIEI0BATENBCKON JEATEIBHOCTH.

B cgepe aoanmayuu x uzmeHaowumcsa ycio8usam COYUANbHOU U NPUPOOHOU
cpeovl: aJeKBaTHash OIICHKA HW3MEHAIONIUXCS  YCIOBUM; TMPUHITHE  PELICHUS
(MHAMBHIYya bHOE, B TPYINE) B HM3MCHSIONIUXCS YCIOBUSX HAa OCHOBAaHWUHU aHAJIM3a
Oouosornyeckor nHMOpMaIUK, TUTAHUPOBAaHWE  JIEUCTBUI B HOBOM  cHUTyaluu
Ha OCHOBAHMHM 3HAHUM OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJibTAThI:

B cghepe osnaoenus ynusepcanvuvimu yueOnviMu nO3HABAMENbHBIMU OeUCMBUIMU.
ba3oBrble JOoruueckue JeHCTBUS:
® BBISABIATH M XapaKTepU30BaTh CYIIECTBEHHBIE TMPU3HAKH OHOJIOTHYCCKHUX
00BEKTOB (SBJICHUH);

® YCTAaHAaBIMBATh CYIIECTBEHHBIM MpH3HAK KIACCH(PHUKAIUN OHOJOTHYECKUX
00beKTOB (SIBJIICHHM, IMPOIIECCOB), OCHOBAaHUS Ui OOOOIICHUS W CpPaBHCHUS,
KpUTEPUHU POBOAMMOI0 aHANIN3A;

e C yu€TOM HIpEeJJIOKEHHON OMOJIOTMYECKON 3a7aud BBISBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUYNST B paccMaTpuBaeMbIx ¢akTax W HAOMIOJACHHX; Mpeaiarath
KPUTEPUU JJIs BBISIBICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHI;

® BBIBIATH ACPUIUTH HHDOpPMAMM, MAHHBIX, HEOOXOMUMBIX [JIsI PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

® BBIBISITH I[PUYUHHO-CIEACTBEHHbIE CBSI3U TMPU H3YYEHHUU OHMOJIOTMYECKUX
SBJIGHUN M TPOLECCOB; JeNiaTh BBIBOABI C HCIOJIb30BAHUEM JIEIYKTHBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUM, YMO3aKIIOUEHUN IO aHAJIOTUH, (HOPMYyITUPOBaTh
THIIOTE3bI O B3aUMOCBS3SIX;

® CaMOCTOSITEJIBHO BBIOMpaTh CHOCOO pelleHUus] y4eOHOM OMOJIOTHYECKOW 3aaauu
(cpaBHMBATh HECKOJIBKO BapHAHTOB PEIICHMs, BHIOMpaTh Hanbosiee MoaXoasaIIHii
C y4€TOM CaMOCTOSITEIIHHO BBIICIICHHBIX KPUTEPHUER).

ba3oBble ncciie10BaTeNbCKUE AEHCTBHUS:

® HCIOJIB30BaTh BOMPOCHI KaK UCCIIEI0BATENILCKUNA HHCTPYMEHT MTO3HAHUS;

e (opMynmHpoBaTh BOIPOCH], (HUKCHUPYIONIHE pa3pblB MEXAY peadbHbIM |
JKeJlaTeIbHBIM  COCTOSIHUEM  CHUTyalluM, OOBeKTa, M  CaMOCTOSATEIbHO
YCTaHaBJIMBATh HCKOMOE U JIaHHOE;

e (dopmupoBath  THMOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKIICHUH,
apryMEHTUPOBATh CBOO TIO3UIHIO0, MHCHHUC;

® TIPOBOJUTH IO CAMOCTOSTEIIEHO COCTABIICHHOMY TUTaHY HAOIOACHUE, HECIIOKHBIN
OMOJIOTHYECKHIA DIKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAaHUE 110 YCTaHOBJICHHIO
0coOeHHOCTeH OrosIornueckoro oobekTa (Iporecca) u3ydeHus,

® [IPUYMHHO-CJICJACTBCHHBIX CBS3CH M 3aBUCHUMOCTEH OHMOJIOTHYECKHX OOBEKTOB
MEXTy COOOH;



® OIICHUBATh HAa MPUMEHUMOCTb U JOCTOBEPHOCTHh MH(OPMAIMIO, TOJYyUYEHHYIO B

X0/J1e HAOJIIOICHUS Y SKCIIEPUMEHTA,

CaMOCTOSITENIbHO (popMynupoBaTh O0O0OOIEHHS W BBIBOJABI IO pe3yJibTaTam
POBEIEHHOTO HAOMIOACHUS, DKCIEPUMEHTA, BJIAJIETh MHCTPYMEHTAMH OLIEHKHU
JIOCTOBEPHOCTH MOJYUYEHHBIX BBIBOJIOB U 0000IIIEHUH;

IPOTHO3UPOBATH BO3MOXKHOE JaJIbHEMHIIIee Pa3BUTHE OMOJIOTUYECKHUX TTPOLIECCOB U
UX TMOCJEJCTBUS B aHAJOTUYHBIX WJIM CXOJHBIX CUTYyaIlUsiX, & TAKXKE BBIJIBUTATh
MPEANOJI0KEHUs 00 UX Pa3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTAaX.

Pa6Gora ¢ nadbopmarmeii:

IPUMEHATh Pa3JIMYHbIE METO/IbI, HHCTPYMEHTBI U 3alIPOCHI NP MIOUCKE U 0TOOpE
Ouonormueckod WHGOPMALMKM WM JAHHBIX M3 HCTOYHUKOB C YYETOM
MPEI0KEHHON y4eOHOM OMOJIOTMUECKOH 3a/1auu;

BbIOMpaTh,  AHANU3UPOBATH, CHUCTEMATU3UPOBATh U  HMHTEPIPETUPOBATH
OMOJIOrMYECKYI0 HH(OPMALIMIO Pa3IMUHbIX BUAOB U (DOPM IMpEICTaBICHMUS;
HaXOJMTh CXOJIHBIC apIyMEHTHI (IIOATBEPKIAIOIINE HITH OIPOBEPTAIOIINE OHY H
Ty %€ UJIEI0, BEPCHUIO) B PA3JIMUHbBIX HH()OPMALIMOHHBIX UCTOUHUKAX;
CaMOCTOATENBLHO BBIOMPATh ONTUMAIIbHYIO (DOpPMY IIPEACTABICHUS UHPOpPMALUU U
WJUTIOCTPUPOBATH PELIAEMBbIE 33/1a4M HECIOKHBIMHU CXEMaMU, TuarpaMMamMu, UHON
rpaduKoi U ©X KOMOMHALIUSIMU;

OLICHWBAaTh HAJAE&KHOCTh OHMOJOTMYECKOW HH(OpMALMM 1O  KPUTEPHUSIM,
IPEJIOKEHHBIM YUYUTENEM WIH C(POPMYITHUPOBAHHBIM CAMOCTOSITENIBHO;
3allOMUHATh U CUCTEMATU3UPOBATH OMOJIOTMUECKYIO HH(POPMALIHIO.

B cgepe oenadenus ynusepcanbHviMu yueOHbIMU KOMMYHUKAMUBHBIMU OeUCEUsIMU
OOuienue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKICHUS, BBIPAKATh SMOIMU B MPOIIECCE
BBITIOJTHCHHUS TPAKTHYECKUX 1 1a00paTOpHBIX pabdoT;

BBIpAXKaTh ce0s1 (CBOIO TOUKY 3pEHHUS) B YCTHBIX U MUChMEHHBIX TEKCTaX;
pacmo3HaBaTh HeBepOalbHBIC CpEACTBA OOIICHMS, ITOHUMATh 3HAYCHUC
COIMAJIbHBIX 3HAKOB, 3HAaThb M PACIO3HABATh MPEANOCHUIKH KOH(IUKTHBIX
CUTYaIlMH B CMATYaTh KOH(MIUKTHI, BECTH TICPETOBOPHI,

MOHUMATh HAMEPEHHsI JPYTUX, TPOSABIATh YBAKUTEIBHOE OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOU popme (hopMyTupOBaTh CBOM BO3PAKCHHS,

B X0JIC TMAJIoTa W/UJIM TUCKYCCUH 3a/1aBaTh BOTIPOCHI TI0 CYIIIECTBY 00CYK1aeMOi
OMONOTUYECKOW TEMbl W BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha pEIICHHE
OMOJIOTMYECKOM 3aJa9M | MOJIIep KaHre OaroeaaTeIbHOCTH OOIICHHS,
COTIOCTAaBJISITh CBOM CYXJICHHUSI C CYXICHUSMU JPYTUX YYAaCTHUKOB JHANIOTA,
OOHapy>KUBaTh PA3JIMYUS U CXOJCTBO MO3UITUH;

nyOJMYHO TPENCTaBIATH PE3yJbTAThl BBITOJHEHHOTO OMOJOTUYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIICIOBAHHMS, TIPOCKTA);



® CaMOCTOATECIBHO BLI6I/IpaTI> q)opmaT BBICTYIIJICHHA C y‘IéTOM 3aJiad MpC3CHTAlr U

OCOOCHHOCTEM ayAUTOpPUM M B COOTBETCTBUM C HHUM COCTAaBJISITb YCTHBIE M
IIUCbMEHHBIE TEKCThI C UCIIOJIb30BAHUEM WLIKOCTPATUBHBIX MATEPHUATIOB.

CoBMecTHAs NeSTENLHOCTH (COTPYIHUYECTBO):

MIOHUMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBHIYyaJIbHOU
paboTHI TIPU PEIMICHUH KOHKPETHOW OWMOJIOTHYECKON TpoOeMbl, 000CHOBHIBATH
HEOOXOAMMOCTh IPUMEHEHHS TPYIIOBLIX (OPM B3aMMOJICHCTBUS TPU PEIICHUU
MOCTaBJICHHON y4eOHOM 3a1auu;

MIPUHUMATH 11€JIb COBMECTHOM JIESITEILHOCTH, KOJUIEKTUBHO CTPOUTH JEUCTBUS 110
e€ JOCTIKEHUIO. paclpelelisiTh pOoJid, JOTOBApUBATHCS, OOCYKIATh MPOIECC U
pe3yJbTaT COBMECTHOM pabOTHI;

yMeTh 0000IIaTh MHEHHUSI HECKOJIbKUX JIIOJIe, MpOSBIATH TOTOBHOCTH
PYKOBOJIUTD, BBIMOJHATh MOPYUYCHUS, TOAUUHATHCS;

IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pPadOThI, OMPEACNSATh CBOIO POJIb (C
y4€TOM TPEANOYTCHUH M BO3MOXKHOCTEH BCEX YYaCTHHUKOB B3aUMOJICHCTBHSA),
pacrpenensaTh 3aJauyd MeEXAy 4JIE€HaMH KOMaHIbl, y4acTBOBaTh B T'PYMNIOBBIX
dopmax paboTsI (00CYKACHHSA, 0OMEH MHEHUSAMH, MO3TOBBIC IIITYPMBI U HHBIC);
BBITIOJIHATH CBOIO YaCTh pa0OThI, JOCTUTaTh KAYECTBEHHOT'O PE3YJIbTATA TI0 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUS C IPYTUMH YJICHAMH KOMaH/IbI;
OIICHUBATh KA4eCTBO CBOEro BKJaJa B OOMMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOATENTLHO  C(OPMYIMPOBAHHBIM  yYaCTHUKAMU  B3aMMOJICHCTBHSI;
CpaBHUBATh PE3YJIbTAThI C UCXOIHOM 3aa4€il ¥ BKJIAJl KaXKJA0TO YJIEHa KOMaH/bl B
JOCTHDKEHHUE PE3yJIbTaTOB, pa3lelisiTh cpepy OTBETCTBEHHOCTH U TPOSBISTH
TOTOBHOCTh K MPEJOCTaBICHUIO OTUETA TIepe]] TPYIIION;

OBJIAJICTh CUCTEMOW YHHUBEPCAIBHBIX KOMMYHUKATUBHBIX JIEWCTBUH, KOTOpas
obecnieunBaeT CHOPMUPOBAHHOCTH COLMAIBHBIX HABBIKOB M 3MOIIMOHAIBHOTO
WHTEJIJIEKTA IKOJIHHUKOB.

B ciepe oenadenus ynueepcanrvuviMu YUeOHbIMU PeSYIIMUBHBIMU  OCLCMBUAMU.
CaMoopranu3aiys:

BBISBIISATh TPOOJIEMBI IS PEIICHUS B JKU3HEHHBIX M YYCOHBIX CHTYaIUsX,
UCIIONIB3Ysl OMOJIOTHYECKUE 3HAHMS;

OPHEHTUPOBATHCS B PA3IMYHBIX MOAX01aX MPUHATHS pelieHuil (MHIUBUIyaTbHOE,
NPUHATHE PEUICHHS B TPYIIIE, IPUHATHE PEIICHUIN TPYIIINON);

CaMOCTOSITENIbHO COCTaBJISATh aJTOPUTM pelieHus 3afaud (WM ero 4YacTh),
BBIOWpATh CMOCO0 pemieHus] Y4eOHOW OMOJIOTMYECKOW 3aJaud ¢ y4ETOM
MMEIOINXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
npejyiaracMbie BapuaHThI PEIICHHH,

COCTaBIATh IUIAH JCHCTBHIA (IJJaH peanu3alMi HAMEUYCHHOTO ajropuTMa
pelieHus), KOPPEKTUPOBATh MPEIJIOKECHHBIH aJIrOPUTM C YYETOM IOJTyUYEHUS
HOBBIX OMOJIOTUUECKUX 3HAHUH 00 U3ydaeMOM OMOJIOTHYECKOM OOBEKTE;

JIenaTh BIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.



CaMOKOHTPOJIb (pediekcus):

BJIa/IETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PeIIeKCUU;

JaBaTh aJICKBaTHYIO OLICHKY CUTYallMU U MpeJyiaraTh IiaH e€ N3MEHEHNUS,
YUUTHIBaTh KOHTEKCT U MPEIBUIAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpPHU
pelieHnn y4eOHOM OMOJIOTMYECKOM 3ajJauM, aJanTUpoBaTh pELIEHHE K
MEHSIOLIUMCS 00CTOSTENbCTBAM;

OOBSACHATH NMPUUYMHBI JOCTUKEHUS (HEIOCTHIKEHUS) PE3YJIbTAaTOB AESTEIBbHOCTH,
JaBaTh OIEHKY MNPHUOOPETEHHOMY OIBITY, YMETh HaXOAWTb MO3UTHBHOE B
MPOU3OIIECAIIEN CUTYaLNH;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIUXCS CUTYallUi, yCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYTHOCTEH;
OILICHHMBATh COOTBETCTBHUE PE3YJIbTATA IIEJI U YCIOBHSIM.

SMOI_[I/IOHaJIBHblf/'I HHTCJIJICKT.

pa3nanuarh, Ha3blBaTh M YNPaBIATh COOCTBEHHBIMU SMOIMSAMH U H3MOLHUAMU
APYTHuX,

BBISIBIISITH U AHAJIM3UPOBATh IPUYUHBI SMOLIU;

CTaBUTh C€0s Ha MECTO APYTOro 4ejoBeKa, MOHMMAThb MOTHUBBI M HaMEPEHMS
Ipyroro;

PEryJIUpOBaTh CIIOCOO BBIPAXKEHUS SMOLIUH.

[IpunsiTue ceds u Ipyrux;

OCO3HAHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €T0 MHEHUIO;

pU3HaBaTh CBOE MPaBO Ha OIIMOKY M TAKOE e MPaBo Ipyroro;

OTKPBITOCTh Cce0€ U APYTHM;

OCO3HABaTh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOMN YHUBEPCAIBbHBIX YUEOHBIX PETYJISITUBHBIX JE€HCTBUN, KOTOPAS
obecnieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTU (BHYTPEHHSS
NO3ULHKS JIMYHOCTH), W KU3HEHHBIX HABBIKOB JIMYHOCTH (yHpaBiieHHUs COOOM,
CaMOJIMCLMIIMHBI, YCTOMYUBOTO MOBEICHNUS).

IIpeaMeTHBIE pe3yabTaTbl OCBOCHUS IPOTPAMMBI

B no3naBaTenpHOM (MHTEIUIEKTYaIbHOM) cdepe:

PUOOPETCHHUE OIBITA HCITOIB30BAHUS METOJ0B OMOJIOTHUECKONW HAYKH C IEJIBIO
U3y4YeHHUsT OWOJIOTMYECKUX OOBEKTOB, SIBICHUNW U MPOLECCOB: HAOIIOJEHUE,
omHcaHWe,  TPOBEICHUE HECJIOKHBIX OMOJIOTUYECKUX  OMBITOB U
AKCIIEPUMEHTOB, B TOM UYHCJE C HWCIOJIb30BAaHUEM aHAJOTOBBIX W IHU(PPOBBIX
Ononornyeckux  NpuOOPOB M MHCTPYMEHTOB; [ ¢opMupoBaHUEe  yMEHUS
WHTETPUPOBATH OMOJOTUYECKHE 3HAHUS CO 3HAHUSIMH W3 JIPYTUX Yy4eOHBIX
npeaMeToB ((U3MKK, XUMHH, Teorpaduu, HCTOPUH, OOIIECCTBOZHAHMS

UT. 1.);
dbopMHupOBaHUE YMEHHI periaTh yaeOHbIE 3a1a9d OMOJIOTUYECKOTO COIePKAHUS,
BBISIBIIATh  MPUYHHHO-CIICACTBEHHBIC CBSI3U,ITPOBOJIUTh KAa4ECTBEHHBIE

U KOJIMYECTBEHHBIE PACUETHI, JIeJIaTh BHIBO/IbI HA OCHOBAHUHM MOTYYEHHBIX
pE3yNbTaTOB;

dbopMupoBaHWEe yMEHUS IUIAHHUPOBATH  Yy4eOHOE  HCCIENOBAaHWUE  WIIU



MPOEKTHYIO paboOTy C y4eTOM IOCTaBIEHHOW 1enu: GopMyInpoBaTh Mpodiemy,
TUNOTe3y W CTaBUTh 3aJadydl  HWCCICAOBAHWS,  BBIOMPATh  aJCKBATHO
MOCTABJICHHONW 1€ METOJIbI, JIeJaTh BBIBOJBI MO pe3yJibTaTaM HMCCIIEIOBaHUS
WJIM TIPOEKTHOM JCSTEBbHOCTH;

dbopMmupoBaHue  HHTepeca K  yriayOJleHWut0  OMOJOTMYECKUX  3HAHHU
(mpennpoduiibHas TOArOTOBKA M NMPO(ECCHOHAIbHAS OPUCHTAIUS) M BBIOOPY
OuonoruM Kak MNpoQUIBHOTO TpeaMeTa Ha CTYNEHH CPEAHErO IOJHOTO
oOpazoBanus ajsa Oyaymield NnpodecCHOHAIBHOW  JICSITEIBHOCTH, B  00JacTH
OWOJIOTHH, MEIWIIMHBI, OSKOJOTHUH, TICUXOJOTHUU, BETEPHUHAPHUH, CEITHCKOTO
XO03SIUCTBA,

BIIQ/ICHUE HaBBIKAMU PpaboThl ¢ HHPOpPMAIMEH  eCTECTBEHHO-HAYYHOTO
coJiepKaHMsl, MPEICTAaBICHHON B pa3HoW ¢dopme (B BUIE TEKCTa, TAOJIUYHBIX
JAHHBIX, CXEM, rpaduKoB, Jarpamm, MOJEIeH, M300paKeHui ),
KPUTHUYECKOTO aHann3a MHPOPMAIUHU U OIIEHKHU €€ IOCTOBEPHOCTH,
yMEHUE MUHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JPYTHX yUEOHBIX
MPEIMETOB; HMHTEpPEC K YIUIYOJEHUIO OHOJOTMYECKUX 3HAHUM U BBIOOPY
OMOJIOTMH Kak MpOoQWIBHOrO TpeIMeTa Ha YpPOBHE CpPEOHEro OO0IIero
obpazoBanus i1 Oyaymied nmpodeccuoHambHON JEATeIbHOCTH B 00JacTH
OWOJIOTHH, MEAWIMHBI, DKOJOTHH, BETCPUHAPHHU, CEIBCKOTO  XO3SHCTBa,
MUIIEBOM  MPOMBINUICHHOCTH, TICUXOJOTHH, HCKYCCTBa, CIOpTAa - HWMETh
YETKHUE TPEACTABICHUS] O MAaTCPUATMCTHUYECKOW CYIIHOCTH TEHOMOB J>KHBBIX
OpPTraHU3MOB U PETYIISIUIO UX PaOOTHI;

3HaHWE OCHOBHBIX (DaKTOPOB OKPYKAIOIICH CpPEIbl, BIMSIONIMX HAa Pa3BUTHE
Y CYIIIECTBOBAHME JKUBBIX OPTAHU3MOB, Q/IANTAINKA K (haKTOpaM OKpYyKaromiei
Cpelbl;

3HaHHE OCHOBHBIX MOJIXOJIOB OMOTEXHOJIOTHH, UCIIOJIb30BaHUS €€ JOCTUKEHUN
B COBPEMEHHON JKM3HU YEJOBEKAa, OCOOEHHOCTH WCIOJIb30BAHUS IKUBBIX
OpTaHU3MOB TSI IIPOM3BOICTBEHHBIX HYX] YEJIOBEKA,

3HaHHC OCHOBHBIX IIOAXOJOB CCICKIHNU H OMOTEXHOIOTHHI KYJBbTYPHBIX

pacTeHHUl, XapaKTepu30BaTb T€HETHYECKU MOAU(PUITUPOBAHHBIC
pacreHusl, OTIEpUPOBATH MOHSITUSIMH, rudpuan3aIus,
OTHaJICHHAS rudpuan3anus, HCKYCCTBEHHBIN oTOOp,  TeTepo3uc,

TpaHchopMaIusi, MyTareHe3, TeCHeTUYECKOe PEIaKTHPOBAHUE;

[MOHHUMaHHE MOJIEKYJIAPHBIX MEXaHU3MOB peann3anuu
HACJIEJCTBEHHONW WH(OpPMAIMM U YMEHHE CBOOOTHO ONEPHPOBATH OCHOBHBIMU
MOHSATUSIMU MOJICKYJIAPHOW OHOJIOTUM M €€ COBPEMEHHBIX HamlpaBiICHUH —
T€HOMHKH, METATEHOMHUKH, IPOTEOMHUKHU;

3HaHHE OCHOBHEIX 3a00JIeBaHUU YCJIOBCKA, MCXaHHM3MOB HX pPa3BUTUI,
crocobax ux AUarcHoOCTHKHU )51 JICUCHUSI,



e  (dopmupoBaHHe  yYMEHHMS  HUCIOJb30BAaTh  MOHATUWHBIA  amnmaparT U
CUMBOJIMYECKUN SI3bIK ~ TEHETHUKH, TPAMOTHOE  MPUMEHEHHUE  HAyYHBIX
TEPMUHOB, TOHATUNA, TEOPUN, 3aKOHOB I OOBACHEHHS HAOIIOAAEMBIX
OMOJIOTUYECKUX OOBEKTOB, SBICHUW W TMPOIECCOB, TO3BOJISIIONINX 3AJI0KHTh
GbyHIaMEHT HayYHOTO MHUPOBO33PEHHS.

B 1ieHHOCTHO-OpHEHTAITMOHHOH cdepe:
3HAaHUE, YTO IPHUMEHEHHE COBPEMCHHBIX TEXHOJOTMH MOJICKYJISAPHON OHOJIOTHH
MO3BOJISIET YCHEIIHO pemaTh TaKhe 3JI000AHEBHBIE TPOOJIEMBI, Kak OXpaHa
OKPY’KaIOIIeH CPe/bl, COXPAHEHHE 3/I0POBBS YeJI0BEKa, KOHTPOJIb U BOCCTAHOBJICHHE
IKOCHCTEM.



TEMATHYECKOE IINTAHUPOBAHUE

MO)Iy.]'IL «Kak JKuBOTHbBIE " pacTeHus HpI/ICHOCZIGJII/IBalOTCﬂ» (3BO.THOIII/IOHH3H

3K0J10rHs1) 5-6 Kiaccsl (34 yaca)

TeMmbI

OcHOBHOe coiep:KaHue

JlesiTeJIbHOCTH
HKOJbHUKOB

1. Ml uccaexyem
JKHBbIE 00beKThI (6 1)

CBolicTBa ¥ CTPOEHUE KUBBIX
OpPraHU3MOB (CTPOCHUE KIETKH).
Bun, oco6b — opranusm kak
elMHas cucteMa. AanTanuu
(mpucnocobnenus). [lousitue
roMeoCTa3a >KUBOTO OPraHU3Ma.
Crioco0bI ero nojep:kaHusl.
Orpannyenuss MOp(OJIOTHIECKUX
1 (PU3UOJIOTHUECKUX a/TallTAIHH.
[Touemy opraHu3Mbl HE
CTaHOBATCS OECKOHEYHO
OO0JIBIIMMHU, MAJICHBKUMH,
BCESHBIM.

HccnenoBarenbekue pabOThI
«Bce nmu (cuHHIBI, OCIIKH,
Oepe3sl M T.I.)
OUHAKOBBIC? DOTOKBECTY.
[IpakTrueckas pabora
«CocraBisieM KHUTY
PEKOPIOB pacTteHuit 5
YKUBOTHBIX HAIIIETO KPasi».

2. Brusinue
OKPY:XaKIIeil cpeabl
HA 'KUBbIE OPraHU3MbI
(12 v)

DakTOpBI OKPYKAIOIIEH CpeIbl
(abuotuueckue, OMOTHUECKUE,
aHTponoreHHsie). [Ipumepsl
abuoTnueckux GakTopos,
OKa3bIBAIOLINX OCHOBHOE
BIIMSTHHAE HA KU3HEIEATEIHHOCTh
KHUBBIX OPTaHU3MOB!
TeMIIepaTypa, CBET, BIAXKHOCTb.
OCHOBHBIE 32aKOHOMEPHOCTH
MPUCTIOCOOICHUS JKUBBIX
OpPraHU3MOB K a0MOTHYECKUM
¢akropam. [Ipucnocobnenus k
OCHOBHBIM a0MOTHYECKUM
(haxkTopaMm: Temriepatypa,
BJIQKHOCTH H CBET.

[IpakTrueckoe 3anstue «L{Ber
U TeIu1o» (KyOMKH JIbJa
B3BECHUTb, MTOJIOKUTH B YAIIIKU
IleTpu Ha pa3HOLBETHYIO
Oymary, yepe3 30 MUHYT
B3BECUTH 3aHOBO — KTO
ObIcTpee pacrasii).
IIpaxtrueckoe 3ansatue «Uro
pacTBOpsIETCS B BOAE»
(axcniepuMenT «OKuakuii
nomy»). [IpakTudeckoe 3aHsTHE
«Auddy3us BemiecTB B BoJe
(pacTBOPBI)», «/IBIKCHUE
PacTBOPOB IO IIBETKY.
[IpakTHyeckoe 3aHsTHE

«Jlen nnaBaer B Boae
(aiicbepru, 3amep3aHue
BOJIOEMOB)».
[IpakTrueckoe 3aHsTHE
«Jlen mpu 3amep3aHuu
pacimpsieTcs»
(pa3pymienue KamHsI
(mouBooOpazoBaHue),
3aMep3aHue KIETOK).
[IpakTrueckoe 3aHsTHE
«IIly6a» (kyOuku apaa
3aBEPHYTH B pa3HbIN
MaTrepua, B3BECHTh).
[IpakTrueckoe 3aHsATHE
«[TurmeHTH» (MOXKHO
pa3aennuTh Ha BaTMaHe
KpacuTelu U3




(hmomacTepoBy.
[IpakTuueckoe 3anarue
«Kak »XKUBOTHBIE IJIABAIOT
B BoJIe» (DKCIIEpPUMEHT C
MUTIETKOM ).
Uccnenosarenbckue
paboTsl «BnusHue cBeTa
(Temna, BIIaXXHOCTH,
COCTaBa MMOYBbI) Ha
pacTeHusl B €CTECTBEHHBIX
WJTU UCKYCCTBEHHBIX
YCIIOBUAX» (HAa JOCTYITHOM
MaTepuaie).

3.
B3anmoaeicreus
JKHBBIX
OpraHusmos (4 4)

bruotnueckue hakTopsl.
3aKOHOMEPHOCTH Pa3BUTHUS

MCXBHAOBBIX B3aMOOTHOIIICHUH,

KosBomntonust (XHIIHUK-KEPTBA,
Mapa3uT-X0351H) DBOJIIOLHS
CTpaTeruil JoObIBaHUSI MUY,
CouunanbHOCTh. BUIbI-BCENEHIIBIL.
[lepeuenb pacTeHUN-BpeIUTEIICH.

UccnenoBarenbckas pabota
«Habnronenus 3a
B3aMMOOTHOIICHUSIMH
KUBOTHBIX MPU J100BIBAHUU
UIIH (KOPMYIIKH JIJIS TITHIL,
JUISL TOPOJICKUX WIIM CEJbCKUX
JKUBOTHBIX ). BeO-kamepbi».
Uccnenosarensckas pabora
«Pacnpoctpanenue
BUJIOB-CHHAHTPOIIOB B

HaIllE MECTHOCTH»

4. YenoBek B JKU3HU
pacreHui u
KMBOTHBIX? (6 1)

AHTpOIOreHHbIe (HPaKTOPBHI.
[IpaBaa nu, 4yTo
MIEepBOOBITHBIE JIFOIU SKUITU
B FTApMOHMH C IIPUPOIOH.
OpomaniHvuBanue u
MIPUPYYEHUE )KUBOTHBIX U
pacTeHuii. 3aueM crnacartb
BBIMHUPAIOIIME BUbI, KaK
910 nenath. KynbTypHble
pacTeHUs U UX TUKHE
npenku. [Touemy BaxkHO HX
coxpaHsTh. PaznooOpazue
KYJIbTYPHBIX PACTEHUH U UX
3HAUEHHUE B JKU3HU
yenoBeka. KpacHasa kaura
Bameil reppuropun. Ocobo
OXpaHsieMble TEPPUTOPHH,
3anoBeTHUKHN Poccnu u
MHUpa.

[IpakTnueckas pabora
«Pa3zHoobOpazue
KYJIbTYPHBIX PACTCHH B
BaIllleM PETHOHE.
Hccnenosarensckas
paboTta «BausHue
AHTPOTIOTEHHBIX (PAKTOPOB
Ha pa3BUTHUE PACTCHUN B
ropoje/HaceIeHHOM
ITYHKTE.
Dkckypceus/mpakTHyecKast
pabota «OOIIT B Bamem
pEruoHe — YHUKAIIbHBIE
O00BEKTHI PUPOIBD».

5. DkojJorudyecKue
Humu (6 4)

buocdepa — onHa u3
BOXHEHIIUX 000JI0UEK
3emnu. Uto Takoe
«OKOJIOTUYECKHE HUIIN» U
KaK OHH (pOpMHUPYIOTCS?
dopMUpOBaHHUE 3HAHUH TTO
OMOpa3zHO0Opa3HUI0

Uccnenosarennckue
paboThl «IKONOTHYECKHE
HUIIINA BOKPYT TeOs —
ornucanue (HakTopoB
OKPY’KaIOILEH CpeabD».
Uccnenosarennckue
pabotel «DeHOoTOoTHYECKHE




YKU3HEHHBIX (HOpM,
MOBEICHUCCKUX
MPUCTIOCOOTICHUH,
Moau(pHUKAITIOHHAS
M3MEHYUBOCTH (Ha 0a30BOM
ypoBHe). PacTuTenbHbIe
COOOIIECTBA M UX THITHI.
Pa3zBuTHe 1 cMeHBI
PaCTHTEIBHBIX COOOIIECTR.

HaOJIIOAEHUD).

Moayab «OCHOBBI pacTeHHeBOACTBa» 7 KJacchl (34 yaca)

Tema 1. BBenenue B
pacrenueBoacTso (1

)

Yro-Takoe pacTEHUEBOACTBO:
OCHOBHBIE (DaKTOPBI
BbIpAILIMBaHUS PACTCHUM.
Hcropus passurus

arpOXMMHUYECKUX 3HAHUHU (paOOThI

M.B. JlomonocoBa, 0. JIubuxa,

Byccenro, B.B. Jlokyuaesa, K.A.

Tumupssesa, II.A. Koctsiuesa,

JLH.

[IpsHUITHUKOBA U JIP.).

[IpakTrueckas padota
«bouka JIubuxa»

Tema 2.
ArporexHH4YecKui
IKCnepuMeHT (3 4)

IIpaBuia nocraHOBKH
arpo3KCIEpUMEHTOB.
[TocTaHOBKA SKCIIEPUMEHTOB C
pacteHusiMH. BpiGop TeMbl,
COCTaBJICHUE TMIIOTE3bI, LIETHU U
3a/1a4 HKCIIEPUMEHTA 110
BBIPAIIMBAHUIO PACTCHUN B
KOHTPOJIUPYEMOU Cpee.
KoHnTpomau, nosTopHOCTH,
MIPOBEJICHUE IKCIIEPUMEHTA.
[InannpoBaHue HKCIIEPUMEHTA.
Onenka pe3ynbTaToB
JKCIIEPUMEHTA.

OcBoeHHe TEXHOJIOTUU

KpYTJI0TOIMYHOTO
BBIPALIMBAHUS CAJIaTOB U
MHUKPO3€EJIEHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIIOBHUSX.

HccnenoBatensckas pabota
«DaKTOpBI, BIMAIOIIME HA
npopactaHue ceMsiH (poct
npopocTKOB)». [IpakTrueckas
pabota «COop yCTaHOBKHU JAJIst
BBIpALIMBAaHUS PACTECHUI B
KOHTPOJIUPYEMBIX YCIOBUAX.

Tema 3. Poab
XHMHUYECKHX )JIEMEHTOB
B IMTAHUM PACTEHHH

(10 v)

Bopa. Pacteop. BeiTskka.
AHNOHBI, KATUOHBI,
3JIEKTPONPOBOIHOCTh U pH
pactBopa. Posib XxuMu4eckux

9JICMCHTOB B ITMTaHUH paCTCHHﬁ.

[Tonyuenue nuTaTeabHBIX
BEIIECTB PACTCHUSIMHU.

VY no0penust: opraHnveckue,
MUHEpaJbHBIC,
MUKpoOuonornyeckue. Turbl
NHUTaHuA pacTeHuil. Bo3aymHoe
Y MUHEpalIbHOE (KOPHEBOE)
nuTaHue pacteHuii. Tpancnopr

[IpakTryeckas pabora
«CxeMbl MUTATEIbHBIX
pactBopoB. Pacuet 103
ynoOpeHuit ais
MUTATEIbHBIX PACTBOPOBY.
[IpakTryeckas pabora
«IIutanue pacTeHui:
TEXHOJIOT s
IIPUTOTOBJIEHUS
MIATATENIBHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYpP».




MUTATENIbHBIX BELIECTB
pacTeHui: BOCXOAIIUN U
HUCXOIIIIUY TOK. Baxknelimnine
Kamnuitaele, pochopHbie U
a30THbBIC YIOOPEHHUS, UX
cBoiicTBa. [IpocThie U ciloXKHBIE
yI0OpeHusl.

Pocr u pasButue pacteHui:
JTanbl OHTOTeHEe3a, (PaKTOPHI,
BIIUSIIOLIUE HA POCT PaCTECHUIL:
CBET, I'yCTOTa [10CA/I0K, IUTAHUE,
cyOcTpar.

OcoOeHHOCTH TUTAaHUS
pacTeHui a30ToM. A30T U €0
3HAYEHUE B JKU3HU PACTCHUU.
@DopMbI a30Ta U UX
[IPEBPALICHHUE B I1OYBE.
Uctounuku pochopa ams
pacTeHus. 3HauCHUE
hochopcoaepkamumx
COCIMHEHMI B KieTke. Poib
MAaKpO3PTUYECKUX COETUHEHHUI
(dhocdopa B d3HEPreTHIECKOM
oOMeHe.

Brnusinue xanust Ha puzmueckue
CBOICTBA MPOTOILIA3MBbI, Ha
(epMeHTBI YIIIeBOJOPOHOTO
oOMeHa, CUHTe3 OEJIKOB U JIp.
Ponw xanus B mojiepxanuu
HOHHOI0 0ajaHca B TKaHIX, B
IpoLeccax CaMOpETYIISLHH.
Perynaropnas u
CTPYKTypoOOpa3oBareinbHas poib
KaJplusl. Y4yacTHe B 00pa30BaHUU
KJIIETOYHOU CTEHKH,
MOAJIEP>)KaHUH CTPYKTYPBI
MeMOpaH U peryssus ux
MPOHUIIAEMOCTH. 3HAYEHUE
Marausi B MeTaboJu3Me pacTeHuH.
Marnuii B coctaBe xjopoduiia,
CXOZCTBO XJIOpoduiLia 1
reMOrJIoOONHA KaK CBUAETEIHCTBO
€MHCTBA OPraHUYECKOTO MUpA.
Cepa u ero OCHOBHbBIE
COEIMHEHMS, UX POJIb B
CTPYKTYPHOI OpraHU3aluu
KJIETKH, yJacTHE B
OKHCIUTENBHO-
BOCCTAHOBUTEJBHBIX PEAKIIMIX
MUKpPO31EMEHTHI.
[IpencraBnenus o poyu
MHUKPO3JIEMEHTOB B
MeTaboIU3Me pacTeHUH.
Oco0EHHOCTH TTOCTYTIICHUS
MHUKPODJIEMEHTOB B PACTEHHSI.
CuHeprusm U aHTaroHU3M
3JIEMEHTOB MUTAHUsI PACTCHHII.

[IpakTrueckas pabota
«MOHHUTOPUHT
MUHEPAJIBLHOTO TUTAHUS
pacTeHui».
Hccnenosarenbekas
pabota «OueHka BIUSHUSL
Pa3IUYHbIX JIEMEHTOB Ha
COCTOSIHME pacTeHUi
(cocTraBieHue pa3IMYHbIX
MTOIKOPMOK )»




PacturenbHas [MarHOCTHKA U
METOBI HACHTH()UKAIIUN
HEIOCTAaTKa/M30BITKA DIIEMEHTOB
IINTAHUSL.

Tema 4. Peryasitopbl
pocTa pacTeHMi.
3ammrTa pacreHuii (2 1)

IlonsTHE O perynsaropax pocra
pactenuii. CTUMYJISTOpPBI pocTa
— (PUTOTOPMOHBI (AYKCHHBI,
riu0OepeIUTHHBI, ITUTOKUHUHBI).

WNuruburops! pocra pactenuid: 1.

npupo/HbIe (adcuu3oBas
KHCJIOTA U HEKOTOPHIE
(heHOIIbHBIC BEIIEeCTBA
(nxymapoBasi, KOpHUHas,

[IpakTuueckas pabota
«DUTOMOHUTOPHUHT U OIICHKA
COCTOSIHMSI PACTECHUH.
CoBpeMeHHBIE CTIOCOOBI
MOHHUTOPUHTA.
Uccnenosarensckas pabota
«BnugHue rerepoaykcuHa

Ha npopactaHue (pocT  Ha
pa3HBIX CTAIUAX, B Pa3HbIX

CAJIMLIUIIOBAs KUCIIOTHI). YCIIOBHSIX) pa3IMYHBIX

2. CHHTETHYECKHE pacTeHUi».

(MOpdaKTHHBI, peTapAAHTHI,

nedonraHThl, JECUKAHTHI,

repOutuibl). DUTOMOHUTOPUHT

Y OLICHKA COCTOSIHUS PACTEHUM.

CoBpeMeHHbIE CIIOCOOBI

MOHUTOPHHTA.

3ammTa pacTeHui

oT BpEIUTENEH:

OCHOBBI

onomMeroa.
Tema 5. Boanas, Bognas, necuanas u mouBennas | IIpakTuueckas paboTta
necyaHast " KYJBTYpBbI, UX IPUMEHEHHUE B «KopueBoe JIaBJICHUE.
NMoYBeHHasi BbIpAIllMUBaHUU PACTEHUI. [TpakTuueckas pabora
KYJbTYPBI, ux [IpoBeneHue BoAbI B KOPHE U «IIpuroToBieHre mpenapara
NpUMEHeHHne B cTebiie pacTeHUH. YCTBUL[ METOJIOM  CIICTIKay.
BbIPAILIMBAHUHU Boanblil pexxuM pacTeHui: UccnenoBatenbckue pabOThI
pacTeHHil. CTPOEHUE YCTHHULL: (PaKTOPBHI, «Bnusnue YCIIOBHM
Du3zuoJorus BIIMSIONINE HA UX PACKPBITHE U colepKaHusi pacTEeHUW Ha
pacrenuii (4 ) 3aKphITHE. 3HAYCHHE MEXaHU3Ma | KOJIMYECTBO YCTBUL».

peryJsiliuy UCTIapeHus BJaru [IpakTuueckas pabota

PpacTCHUCM. «DyHKIMOHAIbHAA

@DOTOCUHTE3 — YHUKAJIbHBIN
npouecc pacrennil. TemHoBast u
cBeToBas (ha3sl hoTOCHHTESA.
3HavyeHue poTocuHTE3a IS
KUBBIX OpraHn3MoB. PakToOpsbI
pocTa pacTEHUIi: BO3IYyX U
aspanus. [logzeMHoe apIxaHue
pacTeHuii: cocTaB IOYBEHHOTO
BO3/yXa, ra3000MeH. ['a3000MeH
pu OECTIOYBEHHOM

BbIpallluBaHWUH.

JUarHoCTuKa paCTCHI/Iﬁ 1o
AKTUBHOCTHU
XJIOPOITIIaCTOB».

AKTUBHOCTH PAaCTEHUH U
(akTOpOB, BIMAIONMX HA
HEe».

[IpakTuueckas pabora
«Aspamnss, CO2 u O2.
Hprxanue pacTeHuin».
[IpakTnueckas paboTta
«/IpIxanue pacTeHui:
OLICHKAa  HMHTEHCUBHOCTHU
IbIXaHUs ~ pacTeHUd U
IIJIOJIOBY.
Uccnenosarennckue

paboTsl «Bnusiaue




cnocoba BBIpAIMBaHUS

(cocraBa MUTATEIbHOU
CMECH, CXEMbl BHECCHH)
HA POCT ¥  Pa3BUTHUA

Pa3JIMYHBIX PACTEHUN.

Tema 6. KyabTypHble
pacTeHus.
CoBpeMeHHBbIE aCTIEKThHI
cejgexuuu (10 v)

Kak yenoBek cran ucrnonab30BaTh
pactenus? CBs3b pa3BUTUSA
LUMBUIIN3AIMHU YeJIOBeKa U
OJIOMAIlIHWBAHUS PACTEHUH.
JomMecTukanusi.
HacnencrBeHHOCTH M
HW3MEHYUBOCTbH — OCHOBHbBIE
CBOMCTBA KUBBIX OPIraHU3MOB.
N3menuuBocTs. Buanl
U3MEHYUBOCTD.

I'en —maTepuanbHbIil HOCUTEIND
HAaCJEJACTBEHHOCTH U
m3meHunBocTH. HykiiennoBbie
KHCIOTHI. JIokanuzarms
TeHETUYECKOT0 MaTepHralia B
KJIeTKe. [leneHne KIeTok.
Pernukarus IHK. OcHoBHas

Jorma MOHGKYHHPHOﬁ OMOJIOTHH.

Tpanckpunuus. TpaHcisius.
Myranuu.

DddeKkT OyTHIIIOUHOTO
TOPJIBIIIKA U TEHETHYECKOE
pa3HooOpasue. Yto Takoe
reHOaHk? 3aueM COXpaHATh
TEHETHYECKUE PECYPCHI
pactenuit? OCHOBHBIE CLIOCOOBI
COXpaHEHMs T€HETHUECKUX
pecypcoB pactenuit (€X Situ u in
situ).

3nauenue padot H.W. BaBunoga.

3aKOH TOMOJIOTHYECKUX PSIJIOB.
IleHTpBI MpONCXOKACHUS
KyJIbTypHBIX pacTeHui H.H.
Basunosa u I1.M. XykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIINH.
I'mbpunuzamnus. opmer oTOOpA.
OcHOBHBIE HaNpPaBICHUS
CEJIEKIIVH: YIIy4IlIEHUE
YPOKallHOCTH, YCTOMYMBOCTHU K
OMOTHYECKUM U a0MOTUYECKUM
(bakTopam.

Ectb 11 %u3HB B IpobHupKe?
buoTtexHonorus KyabTypHBIX
pacTeHuil.

Kak uenoBek MoxeT

MOJU(UIIPOBATD
pactrenusa? ['enernueckoe
pelaKkTUPOBaHHUE.
CoBpeMeHHBbIE TOAXO0/bI U
JOCTH>KEHUS

Huckyccus «Jlomectukanus,
BCE JI paCTEHUS U KUBOTHBIC,
KOTOPBIE JKUBYT PSZIOM C
YEJI0BEKOM UM
OJOMAIIHUBAIOTCA? MOXHO 1
CUHMTATh TapaKaHa
OJOMAIIIHEHHBIM JKUBOTHBIM?.
[IpakTuueckas pabora
«MoaudukanuoHHas
U3MEHYHUBOCTD (JINCThS, UTOJIKH
C OJIHOTO JEepEBa)».
[TpakTudeckas padbora

«['eH — uHCTPYKIUS O

coopke kieTkH (Ha Oucepe

WM KOHCTPYKTOPE)».
[IpakTrueckas padota
«Myrtamus Ha OyTepOpoae
(J1r0601 0OBEKT U3
npeaplyiel paboTel, rae
W3MCHECHHUE UHCTPYKITUU
MPUBEIET K NU3MCHECHHUIO
BHEIIIHETO BUA

00BbeKTa)».

IIpakTryeckas pabora o
rpynnam «OTKya Ha HAIIUX
cToJIaX (PPYKThI/OBOIIN/3TIAKH.
[IpakTnueckas pabora
«BpIpamuBaem ropox. Kak
IPOBECTU CKPELIMBAHUE Y
ropoxay. MccrenoBaTenbckas
pabota «BbIpamuBanue
pacTeHuii B mpobupke» (MOKHO
BOCIIOJIb30BaThCS pe3yabTaTaMu
MPEIBIIYIINX SKCTIEPIMEHTOB
IO COCTaBJICHUIO MMUTATEIHHBIX
PacTBOPOB JJIsl pacTEeHU).
[IpakTuyeckas padora
«["eHOMHBIE HOKHHUITBI
(MonmenupoBaHue pabOTHI
cucrembl CRISP-Cas)».




TE€HETUYECKOTO
pEIaKTUPOBAHUS PACTEHUM.

Tema 7. PacTureanHas
npoaykuus (4 4)

Hanzemnsbie u moazeMHbie
opranbl pacteHuii. [Toder u
BUJIOM3MEHEHHBIN o0er
pactennii. CriocoOsbI
Pa3MHOKEHHUSI pAaCTEHUM.
[lonsTHE O KaYeCcTBE IPOLYKTOB
nutanus. [IpoGaembl
KOHKYPEHIIMH OT€YECTBEHHBIX
MIPOJYKTOB IMUTAHHUS C
UMITIOPTHBIMU. JloTHCTHKA
JIOCTaBKU U CPEACTBA
COXpaHEHUs MPOAYKTOB MUTAHMUS.
Mukpo3eneHb: NoJIE3HOCTh U
TEXHOJIOTHSI.

XUMUYECKUN aHaJIU3
npoaykuuu. OCHOBBI
CHEKTPOHOTOMETPHH
[Torenmomerpus.
Xpomatorpadus.

[IpakTryeckas pabora
«IIpenenpHO NOIIYCTUMBIE
koHueHTpauuu (ITIK) n
METO]IbI KOHTPOJIS
0e30MacHOCTH
pPacTUTEIbHBIX MPOAYKTOB
MUTAHUS.
Uccnenosarensckas
pabota «OrneHKa KayecTBa
BBIPAILLIEHHOM
MHKpO3eJIeHN» (1100
CBOs, TNOO U3 MarasuHa).
[IpakTuueckas pabota
«MeTo/1bI OLIEHKH
KayecTBa paCTUTEIbHOM
OPOAYKIIMH: XPaHEHUE U
COXPaHHOCTh
MUTATEIHLHBIX BEIIECTBY
(mo moctymHOMY
000pYI0BAHUIO).
Uccnenosarennckas
Pa6ora «Onpenenenue
BuTamuHa C METO/I0M
00paTHOTrO TUTPOBAHUS B
IUI0[aX Ha pa3HOM CPOKe
(crroco6e) xpaHeHus .

Monyas «buorexnonorus» 8-9 kaaccol (34 yaca)

Tema 1.
buorexnosorus (2 4)

[TonsiTHEe OMOTEXHONOTHH. 3aueM
YEJIOBEKY OMOTEXHOJIOTHH, B YEM
WX MPEUMYIIECTBO MEPe;T
XUMHUYECKHM CHHTE30M.
OcHoBHBIE OMO0OBEKTHI
OMOTEXHOJIOTHH: POMBITIICHHBIC
MHUKPOOPTaHU3MBI, KJICTKH H
TKaHU PACTEHUH, )KUBOTHBIX U
YenoBeKa, OMOKaTaIH3aTOPBI.
Cripbe 11 OMocuHTe3a U

OIICHKA €r0 OMOJIOTHYECKOM
1IeHHOCTU. OCHOBHBIE
WCTOYHUKHU yTIEPOa,
a3oTa, (hocdopa,
MHUKPODJIEMEHTOB.
Hccnenosanye HOBEIX
HCTOYHUKOB CBIPbS
(BKJIFOYAST BOTIPOCHI €TO
MpeIBAPUTENBHOMN
00paboTku), pazpaboTka

[IpakTnueckas pabora
«I[Ipumeps! nprMeHeHus
OMOJIOTHYECKUX OOBEKTOB B
TBOEH KU3HU.




HOBBIX MTUTATEJIBHBIX CPEI,
B TOM YHCJIC BKIIOYAOIITUX
OMOCTUMYISTOPBI U APYTHE
3JI€MEHTHI YIPABJICHUS U
ONTUMU3ALNH TPOIIECCOB
OmocuHTe3a. MeToabl
OITHMHU3AIUU
MUTATENBHBIX CPE/I.

Tema 2.
Muxpoouosaorus (6 1)

[TonoxxeHue MpoKapuoToB B
CUCTEME OpraHM4eCcKOro Mupa.
CrpoeHue 6akTepuanbHON
knetku. Knaccupukanus
Oaktepuii. Mopdonorus
OaxTepuil. [IpocTbie U cOXKHBIE
METO/bI OKpAIIUBaHMs OaKTEpUHi.
®dusnosorus OakTepuii: MUTaHUE,
JIBIXaHUE, POCT U Pa3MHOKCHHE.
3HaKOMCTBO C IOMEHOM Apxeun
(3KCTPEeMOPUITBHOCTB,
0COOEHHOCTH CTPOCHUS KIICTKH).
MOoI04YHOKHKCIIO0€ U CIIUPTOBOE
opoxenue. dotorpodHbie U
xeMoTpodHbIe OaKTepun.
Kunernueckoe onrcanue
mporecca pocra
MHUKPOOPTaHU3MOB.
DKCITOHEHITHAIbHAS MOJICIb
pocta. Kunetuka rudenu
MHUKPOOPIaHU3MOB.
[TaTorennsie 6axTepun. YymHas
NAJIOYKA U YepHasi CMEPTh,

00TynM3M, CTOJIOHSK, TYOEpKYJIe3.

HcTopust 60pb0BbI €
OaxkTepraIbHbIMU UHPEKIHIMU.
Boiina 6eckoneuHoCTH:
aHTUOMOTHKY NMPOTUB OAKTEPUH.
MexaHu3MBbl JEHCTBAN
aHTUOUOTHKOB. MeXKieTouHast
KOMMYHUKAIHs OaKTepuil.
YyBcTBO KBOpyMa.
[Tpumenenue 6axkTepuii
yenoBekoM. Kunetnueckoe
onucaHue OMOCUHTE3a
MIPOJYKTOB
MUKpooprannsmamiu. bakrepun,
KOTOpBIE MOTYT pasjlaraTb
MJIaCTHK.

Mukpoopranusmsl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accoLUaIU
pacTeHun ¢
MHUKpPOOPraHu3MaMH

[Ipaktuka. JlaGopaTopHas
pabora «DUKCUPOBAHHBIC

npenapaTsl OaKTepHii.

dopmbl
KYJIBTYD
MUKPOOPTaHU3MOB,
UCIIOJNIB3YS MPOCTOM METOJ
JlaGopaTopHas
«Omnpenenenue

Ornpenenenue
MPENI0KEHHBIX

OKpacKm».
pabora
THUIA
KJIETOYHOM CTEHKHU
METO/IOM OKpaIlIMBaHHs 110
(mpu
peakTuBoB). JJaboparopHast
paborta
HNPUKU3HEHHBIX
npenapaToB
MOJIOYHOKHUCIIBIX
6axtepuit». JlaboparopHas
pabora «IloceB cwmbIBa C

I'pamy» HaJIM4uU

«IIpuroroBienue

pyk Ha yamku Ilerpm».
JlabopaTopHas pabora
«Brinenenne YHUCTOM
KYJIbTYpbI OakTepuil.
Meton pa3BEICHHUI.
Meron HCTOIIAOIIETO
mrpuxay. JlaboparopHas
paborta
«Mopdonorudeckas
XapaKTEePUCTHKA
BEIJIETICHHOM YHUCTOM
KYJbTYPBI:
XapaKTEePUCTHKA KOJOHHH,
¢dopma  OakTepuid,
KJIETOYHOU
JlaGopatopHas pabora
«CpaBHeHuUe pocta
MHUKPOOPTaHU3MOB Ha
qamike 0e3 U ¢ 1o0aBIeHUS

AHTUONOTHUKOBY.

THUII
CTCHKHN).

HUccnenoBarenbckas




paborta «[Tounck
MUKPOOPTaHU3MOB
00J1a1af0UX
AHTArOHNUCTUYCCKOM
AKTHBHOCTBIOY.
HccaemoBaTenbckas
pabora «Bploenenue
MOJIOYHOKHCJIBIX
OakTepui, UCCIICIOBaHHE
1704 AKTHBHOCTH.
HccnenoBaTenbckas
paborta

OakTepud TMOJIE3HBIX MJIA

«Brinenenue

pacTeHun».

Tema 3.
JykapuoTHYecKHe
OpPraHu3Mbl B
OMOTEXHOJIOTUM
(njecHeBbIe TPUOBI,
JAPOAKKH, BOAOPOCH) (6

)

[1necueBbie TpUOBI TPOAYIICHTHI
OMOJIOTMYECKH aKTUBHBIX
BemectB OOmIas XxapakTeprucTHUKa
JPOAOKEN caXxapoOMHUIIETOB.
Hcropus ucnonb3oBaHus
JIPOXKKEN B TPALULIMOHHON
OnoTexHonoruu. TexHonoruu
BUHOJENUS U XJIeO0neueHus,
CHeIUaTN3UPOBAHHBIC PACHI
npoxoxei. Metabonusm
JIpOoxoKe. Peakuust cnupToBOTO
opoxxenus. [Tonyyenue
BTOPUYHBIX METAOOJIUTOB B
JIposxoKax. [Ipoxiku kak
MPOYLIEHTHl OMOTOILINB.
[Tonydenue 1ieneBbIX OENKOB B
TPOMKAKAX.

Oco00EeHHOCTH BETE€TaTUBHOTO U
MIOJIOBOT'O PA3MHOKEHHUS Y
JPOKKEHN, 3HAUCHUE U3YUCHUS
MUTO3a U IUTOKWHE3A JJIS
OTNITUMU3ALIMH TPOIIECCOB
KYJbTUBUPOBAHHUS IPOKIKEBBIX
ITaAMMOB, TOHUMaHUsI TPUYUH
MMaTOr€HHOCTHU JAPOAKEN U
rpu0OB, TOMCKA MUIIIEHEH
(GyHrHIHMIO0B U pa3paboTKH
HOBBIX JIEKAPCTBEHHBIX
Mpenaparos.

Boaopocnu — nepcnekTUBHBIM
00BEKT JIJ1s1 TPOU3BOICTBA OeKa
Y yTJIIEBOIOB.
buorexHonornuecknue METO bl
OUYMCTKU TBEPABIX, KUIKHX
OTXOJIOB M Ta3000pa3HBIX
0TX0J10B pon3BoACTB. CTOUHbIE
BOJIbl. CXEMBI OUHUCTKH.
BruodunsTpsl, a3poTeHKH,
METaHTEHKHU, OKCUTEHKH.
AKTHBHBII UJI U BXOISINNE B

JlaGopaTopHas pabora

«IToacyeT KIETOK APOAKKEN B

kamepe ['opsieBay.
JlaGopaTopHas pabora
«OOHapyKeHHE TPOTYKTOB
CIUPTOBOTO OpOKEHUS:
STHJIOBOTO CIIUPTA U
YTJIEKUCIIOTO Ta3ay.
JlaboparopHast pabota

«Habmonenue
Pa3MHOXKEHUS IPOACKEBBIX
kieTok». [IpakTuueckas
pabota «Ilomyuenue
TBOpora u kedupa Ha
OCHOBE MOJIOYHOKHCIIBIX
OaxTepuii». [IpakTnueckas
pabota «OCHOBHBIE BUIBI
KBaca 1 ux
XapaKTePUCTHKA
«/Ipoxoxu u
MOJIOYHOKHCJIBIE
OaxTepuu, MPUMEHSIEMbIE
JUISL IPOU3BOJICTBA KBACa».
[IpakTuueckas pabora
«CpaBHUTENBHBIN aHATN3
pa3BUTHUSA IPOKKEN B
a’pOOHBIX U aHAIPOOHBIX
ycnoBuax». [Ipaktuueckas
pabota «MeTo/bl OLIEHKH
CBOMCTB XJIeOOTMEKapHbIX
npoxoker. OcoOeHHOCTH
MIPUMEHEHHUSI
IIPECCOBAHHBIX, CYLLIEHBIX
U MHCTaHTHBIX
JIPOAKEN».
Hccnenosarenbekas




HEr0 MHUKPOOPTaHU3MBI.
Hcnonb3oBanue BOgopociel B
OYHUCTKEC CTOYHBIX BO.

pabora «Bnusane ¢puznko-
XUMHAYECKHX (aKTOPOB Ha
Ka4yecTBO
OMOTEXHOIOTHIECKOM
MPOAYKIUH (KBac, Keup,
CBIp, XJICO U JIp.)».
HccnenoBarenbckas
pabora «Bnusaue ¢puznko-
XUMHYECKHX (aKTOPOB Ha
poct Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacuaeacrBennasn
undopmanus (4 1)

HacnencrBeHHOCTh M
W3MEHYMBOCTh — OCHOBHBIE
CBOMCTBA XKUBBIX

OpraHU3MOB.

N3menuuBocTs. Buabl
U3MEHYUBOCTb.

I'en —marepuanbHbIil HOCUTED
HAaCJIEJCTBEHHOCTH U
n3mMeHYnBoCcTH. HykiiennoBbie
KUCIOTHI. JIokanu3auus
T€HEeTUYECKOT0 MaTepHualia B
KJIEeTKe. [leneHne KIeTok.
Perukarus IHK. OcHoBHas
JIOTMa MOJIEKYJISIPHOM
ouosnoruu. TpaHCKPUIIIIKSL.
Tpancisanus. Myranun.

[IpakTryeckas pabora
«MoaudukanuoHHas
MU3MEHYHMBOCTD (JICThS,
UTOJIKH C OJTHOTO JIEPEBa)».
[TpakTnueckas padoTa
«["eH — HHCTpPYKLUS 110
coopke kieTku (Ha Oucepe
WITH KOHCTPYKTOPE)».
[IpakTyeckas pabora
«Myramus Ha OyTepOpoe
(110601 0OBEKT U3
npenpiaymen padoTsl, rae
U3MEHEHNE UHCTPYKIUH
NpUBEAET K U3MEHEHHUIO
BHEIIIHETO BHIa 00BEKTA)».

Tema 5. Bupycojorus (3

4)

ITonoxxeHne BUPYCOB B CUCTEME
opranuueckoro mupa. CTpykrypa
Y XUMHUYECKHI1 COCTaB BUPYCOB.
Knaccudukanms Bupycos.
Penpoaykuus Bupycos. Bupycsr -
BO30YAUTENHN NH(PEKITUOHHBIX
60se3Heil. OHKOBHUPYCHI.
bakrepuodaru: crpoenue,
CBOICTBa, IPUMEHEHNE.

Bbuonoruueckne MeTo bl
060pBOBI C BUPYCAMH.

IIpocmotp
JOKYMEHTAJIBHOTO (QHiIbMa
o Bupycax. [Ipaktnueckas
pabora. «Meton
pa3BECHUIN».
[IpakTnueckas padoTa.
«TurpoBanue
6axkTeproaron»

Tema 6. 'ennas
HHKEHEePUsS U
omorexHoJsiornu (4 4)

OCHOBBI T€HHO NHKEHEPHH.
Bekropa. Cneunguyeckue
(dhepMeHTHI OaKTepHil.
buoTtexHonoruu npoayKuu
0enKOB B OaKTepHaIbHBIX
KyJbpTypax. JlOCTHKEHUs TEHHON
WHXEHEepUU U OMOTEXHOJIOTUH.
CRISPR/Cas — cucrema
aJalTHBHOIO UMMYHUTETA
6akrepuii u apxeit. [MO.
Mertoapl nonyuenust ' MO.

[IpakTuueckas pabora
«OHJIOHYKII€a3bl PECTPUKIIH
(paboTa ¢ HyKJICOTHIHBIMH
MOCTIeIOBATEIHHOCTSIMA Ha
oymare)». [IpakTruueckas
pabota «I'eHHbIe HOXKHHIIBI -
CRISPR/Cas (MonenupoBaHue
Ha Oymare)».
Urpa-guckyccus:

«Bpiurpait rpaHT Ha
cozpanue I'MOy.

Tema 7. Buorexnonoruu
B JKHBOTHOBOJACTBE (4 1)

,Z[OMCCTI/IKaHI/IH OCHOBHBIX
JOMAIIIHUX KUBOTHBIX,
COBPCMCHHBIC SKCIICPUMCHTHI 110

Huckyccus «Jlomectukanus,
BCC JIM paCTCHUA 1 ) KUBOTHBLIC,
KOTOPBIE KUBYT PSIIOM C




JTIOMECTHKAIINN KHUBOTHBIX
(Tcuita, HOpKa U aAp. —
AKCIIEPUMEHTHI HAYYHOH IIIKOJIBI
akajemuka bensena).
CoBpeMeHHBIE METO/IbI B
JKUBOTHOBOJICTBE:
TpaHCIIAaHTAIUS YMOPUOHOB,
XUMEPHBIC )KUBOTHBIEC,
KJIIOHUPOBaHUE.

OcHOBHBIC 00JIe3HU

YKUBOTHBIX U POJIb
MaTOr€HHBIX
MHUKPOOPTaHU3MOB U
Mapa3uToOB B PA3BUTHU
3a00JIeBaHUM JTOMAITHHUX
’KUBOTHBIX M OCHOBHBIX
Mepax 00pbObI C HUMU;
POJIb MOJIE3HBIX
MHUKPOCUMOHUOHTOB B
OpraHU3Me )KUBOTHBIX.
ITonoxxurenabHOE U
nmobouyHoe (OTpUIATEIBHOE)
BO3ACHCTBUU
aHTUOMOTHUKOB Ha
OpPTaHM3M B XOJI€ JICUCHUS
JKUBOTHBIX; IICJIM U 3a/1a41
BETEpPUHAPUH.
buoTtexHonorHst KOPMOBBIX
MpenapaToB.

YeJIOBEKOM UM
OJIOMaITHUBAIOTCI? MOXHO JIH
CUMTATh TapaKaHa
OJIOMAIIHECHHBIM KHUBOTHBIM?».
[IpakTrueckas pabota
«MeTtoauka KIOHUPOBAHUS
(MomenupoBanue Ha Oymare).
[IpakTuyeckas pabora
«CocraBieHue paluoHa
MUTaHUS )KUBOTHOTO, PacueT
Pacxo/I0B Ha COJIEPIKAHUEH.
Hccnenosarenbckas pabora
«O1eHKa KauecTBa MOJIOYHOM
MPOTYKITUH.

Tema 8. BHOTEXHOJIOTHH
B pacTeHueBoacTBe (54.)

I'm6puauszanms. @opmel
otoopa. OCHOBHBIE
HaIlpaBJICHUS CEJIEKIINN:
YIIY4LIEHUE YPOKAUHOCTH,
YCTOMYHBOCTH K
OMOTHUYECKUM U
abnoTnyeckuM (pakTopam.

OcHOBHBIE TOJXO/bI CEJIEKIIMH U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuii, [ ubpunuzanus,
OTJANICHHAs THOPHUAU3AIIHS,
HCKYCCTBEHHBIH 0TOOD,
reTepo3uc, TpaHchopmarius,
MyTareHe3, TeHeTHYEeCKOe
penaktupoBanue). Mcropus
cesiekuuu B Poccun u Mupe,
HCTOpUS Pa3BUTHS BaXKHEUIINX
COPTOB KYJIbTYPHBIX PACTEHHII.
Kaxk yenoBek moxer
MOAU(DUIIMPOBATH paCTEHUS?
I'enHast nHXEHEpUs paCTCHUM:
Yro Takoe reHeTnyeckas
VH)KEHEpUs PaCTCHUM.

[IpakTuueckas pabota
«BripamuBaem ropox. Kak
MIPOBECTH

CKpEIIUBAHUE Y TOPOXay.
[IpakTnueckas pabora
«["eHOMHBIE HOKHHIIBI
(MonenupoBanue pabOTHI
cucrembl CRISP-Cas).
HccnenoBarensckas
paborta «BrIpamuBanue
pacTeHuii B IpoOupKe»
(MOHO BOCIOJIb30BaTHCS
pe3yapTaTaMu
TIPEIBLTYIIIX
SKCHEPUMEHTOB 110
COCTaBJICHUIO
MUTATEBHBIX PaCTBOPOB
JUTSL PACTEHHUI).




Tpancrennble pacTeHusi. MeToapbl
nonydeHust. O6pa3oBanue
OIIYXOJIEH Y PaCTEHHUM.
ArpobakTepuanbHast
tpanchopmanus: Ti-mmasmMusl.
I'ensr T-JIHK. MonekysipHo-
FEHETUYECKUE MEXaHU3MbI
Tpanchopmanuu. ['eHeTnueckoe
penaktupoBanue. CoBpeMeHHbIE
MOAXO/IbI U TOCTUKEHUS
TE€HETUYECKOT0 pEAAKTUPOBAHUS
pacTeHuil.

Ectb 5111 )x13Hb B

npobupke?

buorexnonorus

KYJIbTYPHBIX PACTCHUIA.
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