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ITporoxor MC/Ne | ITpukas Ne 85/16
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Pabouast nporpamma
10 BHEYPO4YHOMU aesiteJibHOCTH OO0
KJacc 5-9
buosorus. IIpoekTHO-HCC/I€I0BATENILCKAA 1€ATEIbHOCTb.



INOACHUTEJIbBHASA 3AIINCKA

AKTyaJlbHOCTh W Ha3HavyeHHe mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOr0 rocyJapCTBEHHOI0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO OOIIero oOpa3oBaHMsl, OPUEHTUPOBAHA Ha oOOecIeuYeHUe
WHJIUBUAYAIbHBIX TOTPEOHOCTEM O0O0ydYaronuxcsi W HampaBieHa Ha JOCTH)KCHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eToM BBIOOpa Y4YaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUYHOM
JESITEIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTebHBIX TpeboBaHuit I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa30BaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
MpeiesIaMu.

AKTyaJIbHOCTh ~ pealiM3allii  JaHHOM  mporpamMMbl  OOycCJOBJ€HAa  caMoOu
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKOMN ACITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE T03HABATEILHOTO MHTEpEca peOeHKa, SBJISICTCS 3aJI0TOM YMEHHS TUTAaHUPOBATh
TO0BIE ICMCTBUS U BAXKHBIM YCIIOBHUEM YCIICITHOM peayn3aiuu uaei. Jlroopie n3MeHeHusI
COBPEMEHHOT0 O0O0IlecTBa CBSI3aHBI C MPOEKTaMU M HUCCICAOBAHMSIMU — B HaykKe,
TBOpYECTBE, OU3HECE, OOIMIECTBEHHOM XKU3HU. [103TOMY BaKHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTU oOOydaromierocsi siBiasieTcsi (OPMUPOBAHHE OCHOBHBIX HABBIKOB IPOEKTHO-
MCCJIEI0BATENCKON JEATEIBHOCTH.

[Tporpammoii mpenycMoTpeHo (GOpMUPOBaAaHHUE COBPEMEHHOTO TEOPETUUECKOTO
YPOBHS 3HaHWUW, a TaKXe U TMPAKTUYECKOro OmbiTa paboTel ¢ 1abOpaTOPHBIM
o0opy0BaHUEM, OBJIAJICHUE TMPUEMaMH MCCIIEIOBATEIbCKON NIeITeIbHOCTH. MeToabl
OpraHu3alMi  00pa30BaTENIbHOW W  HAYyYHO-HCCIIENOBATEIbCKONW  JCSTEIHHOCTU
npeaycMaTpuBaoT (GOpMUPOBAHUE Yy OOyYalOUXCS HECTaHAApPTHOTO TBOPUYECKOTO
MBIIIEHUS, CBOOO/IbI CAMOBBIPAYKEHUS M MHAUBUIYATbHOCTH CYXKICHUH.

Jlns monmHOro ydera MOTPEOHOCTEM ydalmuxcsi B MNPOrpaMME HCIOIb3YETCs
nudepeHIMPOBaHHBIA TOAXO0Jl, YTO CTUMYJIUPYET Yy4Yallerocs K YBEJIMYCHUIO
NOTPEOHOCTH B MHAUBHUIYaIbHOM, UHTEIUIEKTyaJIbHON U TTO3HABATEILHOM JIESITEIbBHOCTH
U Pa3BUTHIO HAYYHO-UCCIIEI0BATEIhCKUX HAaBBIKOB. [I[porpaMmma ctaneT BocTpeOOBaHHOU
B IEPBYI0 Ouepelb IIKOJIbHUKAMHU, KOTOpbIE HMEIOT CTOMKHI HWHTEepec U
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA,
€CTECTBEHHBIM HAayKaM M TEXHOJOTHSIM.

B noapocTkoBOM Bo3pacTe ydaiuecs MposBIISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WM WHOM 00JIaCTM 3HAHMM, HAy4YHOM HaNpaBiIE€HUU WIM MpodeccuoHanbHON
nesTebHOCTH. TakuM 00pa3oM MPOUCXOAUT (HOPMHUPOBAHME TO3HABATEIHLHOU W
MpO(ECCUOHATIEHON COCTaBIISAIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesieHun
OyyIero >KM3HEHHOTO MyTH U B MPO(HeCCHOHATHFHOM BBIOOPE MOCIIE OKOHYAHUS IIIKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYIIHPYET MOCTOSIHHOE JKEJIaHUE MTKOJIbHUKA
K MO3HAHUIO HOBOT'O, PACHIMPEHUIO U YIIyOJEHUI0 COOTBETCTBYIOIIUX 3HAHUM, U



MOJIyYEHUI0O HOBBIX B TOM YHCJE MPAKTUYECKHMX HABBIKOB, a TaKXE€ MOTHUBUPYET
ydarerocsi Ha mpoGOpUECHTAIIHIO.

ITporpaMMa HaleneHa Ha MOMOIb PEOEHKY B OCBOCHHMH OCHOB OPraHU3allUd U
OCYILIECTBJICHUS! COOCTBEHHOM NMPOEKTHO-UCCIIEI0BATENLCKON JIEATENbHOCTH, a TAKXKE B
OpHUOOpETEeHUH HEOOXOAMMOIO OmbITa JUisi paboThl  HAJ  WHIUBUIAYaJIbHBIM
MCCJIE0BAHUEM WM MpOoeKToM. [IporpamMma momoxeT mIKOIBHUKY B Oosiee TiyOOKOM
M3YYEHUH UHTEPECYIOIIeH ero o0IacTi €CTECTBEHHBIX HAyK, a TAaKXKe B MPHUOOPETEHUHU
BAXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOIMUMBIX NJISi MPOIYKTUBHOM COLMATIH3AIUN U
(opMUPOBaHUSA I'PAXKAAHCKON O3UIUU:

— HaBbIKA CAMOCTOSITEJIHOTO PEIICHUs aKTyaJbHBIX HCCIIEOBATEIbCKUX WIIU
MPaKTUYECKUX 3a/ay, BKIIOYAIONIET0 B ce0s yMEHHE BHUIETh W aHATU3UPOBATH
npoOyieMbl, HYXXJAIOMIMeCcss B PEUICHHH, YMEHHE [eTalbHO MpopadaTbiBaTh U
pealln30BbIBaTh CIIOCOOBI pabOThI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSTENIbHO KOHTPOJIMPOBATH CBOE POJBUKEHUE K KEITAEMOMY PE3yJIbTATY;

— HaBbIKa TF€HEPUPOBAHUS U O(OpPMIICHHS COOCTBEHHBIX HJIEH, OOJEUYEHHS HX B
yA0OHYIO0 AJI pacupocTpaHeHus Gopmy;

— - HaBbIKA YBAKUTEJILHOTO OTHOIICHHUS K Uy>KUM B3IJIAJ1aM U UJIesIM, 0(pOPMIIEHHBIM
B paboTax Jpyrux JIOJEW, IpYruX aBTOPOB — BJAJAENIBLEB HWHTEIUIEKTYalIbHOM
COOCTBEHHOCTH;

— HaBblKa  NYOJIMYHOrO  BBICTYIUIGHMS — @epel  OOoJIbIION  ayJUTOpHEH,
apryMEHTUPOBAHUS M OTCTAWBaHUS CBOEH TOUKM 3pEHUS, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCIbIX, YOSKIEHUS APYTUX B CBOEH MpaBOTE, MPOJBUKEHHUS CBOUX
UeH;

— HaBbIKa pabOTHI CO CMEUUATM3UPOBAHHBIMH KOMITBIOTEPHBIMU MPOTPaMMaMH,
71ab0paTOpHBIM  00OPYJIOBaHHEM, TEXHUYECKUMHU YCTPOWCTBAMHU, OHOIMOTEUYHBIMU
doHIaMH W WHBIMH pecypcaMHu, C KOTOPBIMH MOXKET OBITh CBSi3aHa TPOEKTHO-
UCCIIEZIOBATENbCKasA ACSITEIbHOCTD UIKOJIbHUKA.

Kpome TOro, paGora IIKOJbHMKA HaJ MPOEKTOM WM HCCIEIOBAaHUEM OyIeT
CHOCOOCTBOBAThH M PA3BUTHUIO €TI0 aJ€KBAaTHOM CaMOOLIEHKH.

BapuaHTsl peanuzauuu nporpaMmMbl 4 ()OPMbI IPOBEACHUS 3aHITHH.

JlanHass mporpamMma paccuuTaHa Ha padoTy CO UIIKOJIbHUKaMHU 5-9 KIaccos.
[legarory Ba)kHee aKIIEHTHUPOBATh CBOE BHHMAaHUE HE CTOJIBKO Ha KauecTBE pe3ysbTara
MPOEKTa UM UCCIIEOBAHUS, CKOJIBKO Ha TOM, YTOOBI yUalIUIiCs MOy4yas 3HaHUS B TOM
YHCJIC U Yepe3 BhINOJIHEHHUE MPAKTUYECKOTO 3a/1aHusl, eJIall BHIBOIBI M YMO3aKIIOUEHUS
HAa OCHOBAaHMM CBOErO HCCIEAOBAHMS, YYWICS CpaBHMBaTh €ro pe3yJbTaTbl C
TEOPETUYECKUM MaTEpHUaJIOM U HCCIEAOBAHUSAMU APYTUX IMIKOIBHUKOB. TakuM 00pa3oM,
IIKOJIEHUK OCBOUT OCHOBBI TIPOEKTHO-UCCIIEIOBATENBCKON IEATEIBHOCTH U MTPHOOPETET
HaBBIK KPUTUYECKOTO OTHOIIIEHUS K MaTepuaiy.



MO>XXHO pEKOMEHJ0BaTh HCIOJb30BaTh MOAyIn «Kak XUBOTHBIE M pPACTEHMS
npucnocabauBaTcs», «OCHOBBI PAaCTEHHUEBOJCTBAa», B KAaueCTBE HEMPEPHIBHOTO
oOpazoBarenpbHOro mnukiaa (5-9 wimacc mo 1 wyacy B Hemenmo) i KJIaccoB
arpoOMOTEXHOJIOTUYECKOW HarpaBieHHOocTH. Moaynu «Kak >XKMBOTHBIE M pacTeHUs
PUCTIOCA0INBAIOTCS, «buoTexHoI0rum» B KauecTBe HEMPEPHIBHOTO
oOpazoBarenpHoro 1mkiaa (5-9 kmacc mo 1 wacy B Hemedao) I KJIacCOB
OMOTEXHOJIOTMYECKOTO WJIM MEUIIMHCKOTO HalpaBJICHUH.

B3aumocBsa3p ¢ nmporpammoii Bocnutanusi. [Iporpamma kypca BHEYypOUYHOU
NEATEeNIbHOCTH pa3paboTaHa C YYETOM PEKOMEHJAlMUM MPUMEPHOU MPOTrpaMMbl
BOCITUTAHUS, YIUTHIBACT TICUXOJIOTO-TIEAAarOTMIeCKre 0COOEHHOCTH TAaHHBIX BO3PACTHBIX
KaTeropuii. ITo0 MO3BOJSET HA MPAKTUKE COCIMHUTH OOYUYaIONIYI0 U BOCIHUTATEIbHYIO
NEATENIbHOCTh Mearora, OpUEHTUPOBATh €€ HE TOJIbKO HA MHTEJUIEKTYallbHOE, HO U Ha
HPaBCTBEHHOE, COLMATILHOE pa3BUTHE peOeHKa. DTO MPOSIBIISIETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIHTATOB peaju3alliu MPOoTrpaMMbl BHEYPOUHOU
NEATEIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3AIMIO B TPUMEPHOI Mporpamme
BOCIIUTAHUS;

— B BO3MOHOCTH KOMIUIEKTOBAHUSI PA3HOBO3PACTHBIX TPYII JJI OpraHu3aluu
npoOpUEHTAITMOHHONW  JEATEIPHOCTH IIKOJIBHUKOB, BOCHUTATEIbHOE 3HAUYCHUE
KOTOPBIX OTMEUAETCS B MPUMEPHOM MporpaMMe BOCTIUTAHUS;

— B MHTEPAKTUBHBIX (opMax 3aHATUH JIS MIKOJbHHUKOB, OOECIEYMBAIOIINX
OOJBIITYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C TI€JJaroroM W JIPYTUMHU J€TbMU
JESITENIBHOCTh U BO3MOKHOCTb 00pa30BaHus Ha €€ OCHOBE JICTCKO-B3POCIIBIX OOITHOCTEMH,
KJIIFOYEBOE 3HAUYCHUE KOTOPHIX IS BOCHUTAHUS TMOJYEPKUBACTCA MPUMEPHOU
MpOrpaMMON BOCIIUTAHUS.



Oco0enHocT padoThI yYnTe s M0 MporpamMme. 3ajgadya y4yuTesasi COCTOUT B TOM,
yTOOBl  CONPOBOXAATH IpolecC NPO(ECCHOHATBLHON OpHUEHTALMHM  IIKOJIbHHKA,
packpbiBasi MOTEHLMAN KaXKJOT0 4Yepe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPTraHM30BAHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynpTaToM pabOThl YUUTENS B IEPBYIO
ouepenb SBISIETCS JIMYHOCTHOE pa3BUTHE ydamerocs. JIMYHOCTHBIX pe3yJIbTaToB
YUUTEIb MOXET JIOCTHYb, YBJIEKass YYEHHMKa COBMECTHOM M HMHTEPECHOH UM 00OUM
NEeATEIbHOCThIO,  YCTAaHABIMBAasE  BO  BpeMs  3aHATHA  J0OpOXKeJIaTelbHYIO,
MOJIICPKUBAIOIIYIO aTMOC(EPY, HACHIIIAs 3aHATHS IEHHOCTHBIM CO/ICPKAHHUEM.

[IpumepHas cxema NpOBEACHUS 3aHATUHI 10 IPOrpaMMe:

1. OOBsicHEeHHE TEOPETUUECKOTO MaTepHaa 1o TEME.

2. TlogroroBka K OSKCIEPUMEHTAJIbHOMY 3aHSATHIO, OOCYKIEHHE OOBEKTOB IS
IPAKTUYECKOTO 3aHITHS.

3. IlpoBeneHne MpakTUIECKOTO 3aHATHS — OCHOBHAS 3a/1a4ya OCBOCHUE METOHOIOTHH
JAHHOTO SKCIIEPUMEHTA.

4. Ilo OKOHYaHUM MPEMIOKUTh JETAM, KOTOPbI€ 3aMHTEPECOBAINUCH JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JJig 3TOro Heo6X0AUMO
OOCYyIUTh OOBEKTBI, KOTOpblE YUYEHUK OyIeT UCClen0oBaTb, COCTAaBUTh IUIAH
DKCIIEPUMEHTA.

5. IloMoub yYeHHKY POAHAIU3UPOBATH PE3YIBTATHI IKCIIEPUMEHTA.

OueHuTh pe3ysbTaTbl NPOEKTHO-UCCIEA0BATENBCKON AEATENbHOCTH KOJIBHUKOB
MOXHO B TMPOIECCE 3allUThl MMM CBOMX pabOT B paMKax LIKOJIbHOW HAy4yHO-
MPaKTUYECKON KOH(PEPEHIIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJBHOCTHU

Moayab «Kak ;KHBOTHBIE€ M PACTEHHS MPUCIIOCAOIMBAIOTCS» (IBOJTIOIMOHHAS
skoJiorusi) (34 yaca)

1. Mbul uccnedyem scugvie 00vexmol

CBolicTBa M CTPOEHHE XUBBIX OPTaHU3MOB (CTpOCHHE KIETKH). Bua, ocodb —
OpraHu3M Kak efuHas cuctema. Apantanuu (npucrnocobsenus). [lonsarue romeocrasa
®KUBOTO opranuszma. CriocoObl ero nojajiepKaHusl.

[lonsitue BapuatuBHOCTH Tpu3Haka. MccienoBarenbckue padbotel «Bcee
(cuHubl, 0enku, 6epe3sl U T.11.) OfUHAKOBbIE? DOTOKBECTY.

Orpanndenuss Mopdonoruueckux u (Qusnonornueckux amantanui. Iloyemy
OpraHu3Mbl HE CTAHOBSTCA OECKOHEYHO OOJBIIMMH, MaJICHbKUMHU, BCESIHBIM.
[TpakTuyeckas padora «CocraBisieM KHUTY PEKOPJAOB PAaCTEHUU M KUBOTHBIX HAIIIETO
Kpash».

2. Bausanue okpysrcaroweii cpeovt Ha Hcugble OP2AHUIMbBL

dakTopbl OKpyXKaromieil cpeabl (abMoTHUYecKre, OMOTUYECKHUE, aHTPOIOTCHHbIE).
[Ipumepbr  abuoTuueckux  (PaKTOPOB, OKa3bIBAIOUIMX OCHOBHOE BIUSHHE Ha
KUBHEACATEIHOCTh  JKMBBIX  OPraHU3MOB:  TeMIepaTrypa, CBET,  BIIAKHOCTb.
[IpakTueckoe 3anstue «l{BeT u Temno» (KyOMKH JbJa B3BECUTh, MOJOKUTh B YAIlKH
[letpu Ha pasHouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTudeckoe 3ansitue «YTo pacTBopseTcs B BoAe» (IKCIIEpUMEHT « Kuakuii
nom»). [Ipaktudeckoe 3anstue «luddysus BemecTs B Boje (pacTBOPHI)», «/[BukeHue
pacTBOpoB TO 1BETKY». [IpakTuueckoe 3anstHe «Jlem tuiaBaeTr B Boje (aicOeprw,
3amep3aHue BoA0eMOB)». [IpakTudeckoe 3anstue «Jleg nmpu 3amep3aHun pacuIupsieTcs»
(pa3pyiienue kamMHs (TOYBOOOPA30BAHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTM  NPHUCHOCOOJICHHS]  KUBBIX  OpPraHM3MOB K
abuotnueckum (akrtopam. [IpucrnocoOneHuss K OCHOBHBIM aOMOTHYECKUM (DaKTOpam:
TeMIiepaTypa, BIaXHOCTh U cBeT. I[Ipaktuueckoe 3ansitue «lllyba» (xkyOuku baa
3aBEpHYTH B pa3HbI MaTepual, B3BecuTh). [Ipaktnueckoe 3anstue «[IMrMeHTh (MOXKHO
pas3nenuTh Ha BaTMaHe Kpacutenu u3 QuiomactepoB». [Ipaktnueckoe 3anstue «Kax
YKUBOTHBIC TIJIABAIOT B BOJIe» (DKCIEPUMEHT C MUTIETKOM ).

UccnenoBarenbckue paboThl «BrnusiHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBbI)
Ha pPACTEHUS B €CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBHUSAX» (HA JOCTYITHOM
Marepuaie).

3. Bzaumooeiicmeus rcusvix op2anuzmos

buotnueckue (bakTophI. 3aKOHOMEPHOCTHU pa3BUTHUSA ME>KBUIOBBIX
B3auMOOTHOIIeHUH. KodsBosomnus (XUIHUK-KEPTBA; Mapa3uT-XO3IUH) IBOJIOLUS
ctpareruii noObiBanus numy. ConnanbHOCTh. Buasi-Bcenenmpl. [lepedens pacteHmii-
Bpenuteneir. MccnemnoBarenbckas padbora «HabmiomeHnst 3a B3aUMOOTHOIICHUSIMU



KUBOTHBIX MTPU AOOBIBAHUU MUY (KOPMYILIKH IS MITHLL, JJIs1 TOPOJCKUX HIIA CEITbCKUX
KUBOTHBIX). BeO-kamepwr». HccnenoBarenbckas paborta «PacmpocTpaHeHue BUIOB-
CHUHAHTPOIIOB B HAILIEHl MECTHOCTH.

4. Yenoeek 6 HcusHu pacmeHuil U HeugomHuix?

AnTponorenHsie akropsl. [IpaBaa au, 4TO NEPBOOBITHBIE JIFOIN KU B TADMOHUU
¢ npuponoi. OroMaNIHUBaHNE U NPUPYUYEHUE KUBOTHBIX M PACTEHHU. 3a4eM CracaTh
BBIMUPAIOLIME BUIBI, KaK 3TO Aeyarb. KyJIbTypHBIE pacTeHHS W WX JIHUKUE MPEIKH.
[ToueMy Ba)kHO MX COXpaHATh. Pa3HOOOpa3ue KyJabTYpHBIX PACTEHUM U UX 3HAYEHUE B
KU3HU dyenoBeka. KpacHas kaura Barieit Tepputopuu. Ocob0 oxpaHseMble TEPPUTOPHH,
3anoBegHUKH Poccuum u wmupa. Ilpaktuueckas pabora «Pa3sHooOpaszue KyIbTypHBIX
PACTEHHMI B BallleM PETHOHEY.

HccnenoBarenbckas padota «BiusHHEe aHTPONOreHHBIX (AKTOPOB HA Pa3BUTHE
pPacTeHU B TOPO/I/HACEIIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckass pabora «OOIIT B Bamem pernoHe — YyHHUKaJIbHbIE
OOBEKTHI TPUPOIBI».

5. Dkonozuueckue Huwiu

buocdepa — onHa U3 BaxkHEHINUX 000104eKk 3eMind. YTO Takoe «3KOJIOTMYECKHE
HUIIW» U Kak OHU Qopmupytorcsa? dopmupoBaHHEe 3HaHUM MO OMOpPa3HOOOPA3UIO
KU3HEHHBIX  (QOpM,  TOBEJCHUYECKHX  MPUCHOCOONEHHH,  MOAU(PUKALMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTutensHbie cooliiecTBa U ux TUIbI. Pa3Burtue
Y CMEHbI paCTUTEIbHBIX COOOIIECTB.

UccnenoBarenbckue paboThl «IKOJIOTMUECKUE HUIIM BOKPYr TeOs — OINUCaHUE
(pakTopoB oOKpyxatouieil cpens». HccnenoBatenbckue pabotel «DeHonornueckue
HaOJIOICHUS.

Monayab «OcHOBBI pacTeHHeBoACTBa» (34 yaca)
1. Beeoenue 6 pacmenuesoocmeo

Uto-Takoe pacTEHUEBOJCTBO: OCHOBHBIE (PAKTOPHI BBIpAIIUBAHUS PACTECHUM.
Hcropus pa3BUTHs arpoXuMuyeckux 3HaHui (padotsl M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. [lokyuaeBa, K.A. Tumupszena, II.A. KocteiueBa, [{.H. IIpssHuminukoBa
u ap.). [Ipaktuaeckas padota «bouka JInbuxay.

2. AzpomexnuuecKuii IKCnepumenm

[IpaBuna MOCTAaHOBKM arpo3KCHEpUMEHTOB. IlocTaHOBKa 3KCHEPHUMEHTOB C
pacTteHusiMU. BbIOOp TeMbI, COCTaBIE€HUE TUIOTE3bI, LENU U 3a/1a4 HKCIIEPUMEHTa IO
BBIPAILIMBAHUIO PACTEHUl B KOHTpoJupyeMol cpene. KoHTposu, mNOBTOPHOCTH,
npoBelieHue dKcrnepuMeHTta. [lnanupoBanue skcnepumenTa. OIlleHKa pe3ysibTaToOB
skcriepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIUSIONME HA TPOPACTaHHE
CeMsIH (POCT IPOPOCTKOB)».

OcBoeHue TEXHOIOTUU KPYTJIOTOAMYHOTO BBIPAIMBAHMS CAJIATOB U MUKPO3EJIECHH



B KOHTPOJUPYEMBIX MCKYCCTBEHHBIX ycHoBHUsX. COOp yCTaHOBKHU JJIsl BbIpal[UBaHUS
PaCTEHHI B KOHTPOJIMPYEMBIX YCIOBHSIX.
3. Ponb xumuueckux 371eMeHmo8 6 NUMAHUU PACH eHU L

Bopa. PactBop. BbITsDkKka. AHHMOHBI, KaTHOHBI, 3JICKTPONPOBOAHOCTL W pH
pactBopa. Poip XuMHUECKUX 2JIEMEHTOB B TUTAHUU pacTeHuil. [lonydeHne nuTaTenbHbIX
BeniecTB pacTeHusIMU. [IpakTudeckas pabora «CxeMbl TUTaTEIbHBIX pacTBOPOB. Pacuer
1103 yAOOpEeHUi AJ1 MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHu4eckue, MHUHEpalbHble, MHUKpOOHOIOruYecKkue. THIb
NUTaHus pacTeHuil. Bo3aymHoe M MuHepaibHOE (KOpPHEBOE) IMUTAaHWE PACTEHUM.
TpaHCIIOPT NHUTATENBHBIX BEUIECTB PACTECHUM: BOCXOIAIIMA W HUCXOIAIIUA TOK.
Baxneiiime kanuiineie, GochopHbIe U a30THBIC yA0OpeHUs, uX cBoicTBa. [IpocTeie u
cinoxHueie ynobpenus. [Ipaktuueckass pabora «lIpaBuna cmemmBaHusi yaoOpeHHIN»
[Ipaktrueckas padota «lluTaHue pacTeHUi: TEXHOJIOTHS IPUTOTOBICHUS MUTATEIbHBIX
PAcTBOPOB ISl PA3HBIX KYJIBTYP».

PocT u pa3BuTue pacTeHMil: 3Tambl OHTOreHE3a, (PAKTOpHI, BIUSIOIIME HA POCT
pacTeHuil: CBET, IyCTOTa MOCaa0K, nuTaHue, cyocrpart. I[lpakTuueckas padora
«MOHUTOPHUHT MUHEPAIIBHOTO MMUTAHUSL PACTEHUID.

OcoOEHHOCTM MHUTaHHWS PACTEHUH a30TOM. A30T M €ro 3HAYEHUE B JKU3HU
pactennii. DOpMBI a30Ta U UX IPEBPALIEHUE B IIOYBE.

HcTtounuku ocdopa ans pacrenus. 3HaueHue Gpochopcoaepxraiiux cCoeTMHEHUN
B KJIeTKe. Posib Makposprudeckux coeiuHeHu Gpocdopa B s3HEPreTuueckoM 0OMEHE.

Bnugaue kanmus Ha (QU3MYECKHE CBOWMCTBAa MPOTOIIAa3Mbl, Ha (PEpMEHTHI
yII€BOAOPOJAHOIO0 0OMEHa, CUHTE3 OeNKoB U Ap. Ponb Kanus B moanep>KaHuu MOHHOTO
OaslaHca B TKaHSX, B MIPOLIECCAX CAMOPETYJIALIMH.

PerynaropHas u cTpykTypooOpa3oBarenbHas poJib KalbliUs. Y4acTue B
0o0pa30BaHUU KJIETOYHOU CTEHKH, MOAJECPKAHUU CTPYKTYPhl MEMOpaH U PEryJsiiius Ux
IIPOHUIIAEMOCTH.

3HayeHue MarHusi B MeTabosiu3Me pacTeHuil. Marnuit B coctaBe xjopoduiiia,
CXOJCTBO XJIOpO(UIUIa U TeMOTJIOOMHA KaK CBUAETENIBCTBO €JUHCTBA OPraHUYECKOIO
MHpa.

Cepa 1 ero OCHOBHBIE COEJUHEHHS], UX POJIb B CTPYKTYPHOM OpraHu3aluu KIETKH,
y4acTUE B OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMSIX.

Muxkpoanementsl. [lpencTtaBneHus o poiid MHUKpPODJIEMEHTOB B MeTabOJIU3Me
pactrenuil. OCOOCHHOCTH TMOCTYIIJICHUSI MHUKPOAJIIEMEHTOB B pacTeHus. CHHEpPrusMm u
AHTAarOHU3M 3JIEMEHTOB ITUTAHUS PACTCHUM.

PacturenpHas IuarHocTMKa W METOAbl MACHTU(UKAIIMM HEAOCTaTKa/U30bITKa
aneMeHTOB nutanus. [IpakTuueckas pabora «PacturenpHas JUarHOCTUKAY.

UccnenoBarennbckas padota «OrieHKa COCTOSTHHSI KOMHATHBIX PACTEHUHN, paCTEHUHN
Ha IIKOJBHON TEPPUTOPHUH, YCTAHOBKA MPUYMH MATOJIOTMYECKUX COCTOSIHUM (IIpH



HAJTUYUN ).
UccnenoBarenbckass pabora «OneHka BIMSHUS Pa3jIUYHBIX AJIEMEHTOB Ha
COCTOSTHUE PaCTCHHH (COCTABICHHUE PA3IMYHBIX TIOJJKOPMOK )».

4. Pezynamopsl pocma pacmeHuil. 3auiuma pacmenuii)

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbl, THOOEPEIIMHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHui: 1. mpupoHbIe
(abcum3oBasi KUCIOTa MU HEKOTOpbIe (DEHOJIBHBIE BellecTBa (MKyMapoBas, KOpUYHAs,
CaJIMIIMIIOBas K-Thl), 2. CHUHTETUUECKHE (MOp(aKTHUHBI, peTapAaHThl, Ae(OJHaHTHI,
JICCUKaHThl, repOuiuasl). OUTOMOHUTOPHUHT M OICHKAa COCTOSHUS PaCcTEHHI.
CoBpeMeHHbIe crniocoObl MoHUTOpuHTra. [lpakTnueckas padota «OUTOMOHMTOPUHI WU
OLIEHKA COCTOsIHUA pacTeHui. CoBpeMEeHHBIE CIOCOOBI MOHUTOPUHT .

HccnenoBatenbckas paboTa «BnusiHre TeTepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HbBIX CTA/IUAX, B PA3HBIX YCIOBUSIX) PA3TMUHBIX PACTEHUNY.

3amura pacTeHUM OT BpeAMTeNel: OCHOBbI OnomMeroza. IIpaktuueckas pabora
«VHCeKkTapum: npaBuia U yCIOBHs pa3BeICHUS MOJIE3HBIX HACEKOMBIX).

5. Boomuas, necuanas u nougeHnasn Kyapvmypbl, uxX npuUMeHeHue 6 eblpauiuéanuu
pacmenuii. Quzuonozua pacmenHuii

Bonnas, nmecuanas M mO4YBEHHas KyJIbTYpPbl, UX NPUMEHEHHE B BBIPALIMBAHUHN
pactenuil. [IpoBeaenue Boabl B KOpHE U cTedie pactenui. [Ipaktuueckas padora
«KopHeBoe naBiieHue».

Boaubiii pexxuM pacTeHHil: CTpoeHuEe YCTBHHIL (HaKTOPhI, BIUSAIONIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAYEHNE MEXaHU3MA PETYIISLMN UCIIAPEHUS BJIaru pacCTEHUEM.
[IpakTuueckas padota «IIpurotosnenue npenapara yCTbUI METOJOM CJIETIKa.

UccnenoBarenbckue paboThl: «BiusHUE yCIIOBUW COAEpKAHMUS PACTEHHM Ha
KOJINYECTBO YCTBHUILD.

@OTOCHMHTE3 — YHUKaJbHBII mpouecc pacTteHuid. TemHOBass W cBeTOBasi (pazbl
¢orocunHTe3a. 3HaueHUue POTOCUHTE3A I KUBBIX OpraHu3MoB. [IpakTuueckas pabora
«DyHKIIMOHAJIbHAsE  JUATHOCTHMKA PACTEHHM 1O AKTUBHOCTH  XJIOPOILIACTOBY
UccnenoBarensckass pabora «Omnpenenenue xyopopmwmia A u b, onenka
(OTOCUHTETUYECKOW aKTUBHOCTH PACTEHUH U (PaKTOPOB, BIUSAIOMINX HA HEE.

@akTopsl pocTa pacTeHUM: BO3AYyX U aspauus. [log3zeMHoe IbIXaHWE PAaCTEHUM:
COCTaB TOYBEHHOTO BO31yXa, Tra3000MeH. ['a3000MeH 1ipu  OECIOYBEHHOM
BbIpamuBanuu. [Ipaktuueckass pabora «Aspamus, CO2 u O2. [lpixaHue pacTeHHII».
[IpakTuyeckas pabota «/[pixaHue pacTeHuii: OIICHKAa HHTCHCUBHOCTH JILIXaHUS PACTCHHMA
U IIJIOZIOBY.

UccnenoBatenbckue padboTel: «BnusHue cnocoOa BbeIpamBaHus (cocTaBa
MUTATEIBHOM CMECH, CXEMbl BHECEHHSI) Ha POCT U PAa3BUTHUS PA3TUUHBIX PACTCHUID.



6. Kynemypuoie pacmenusa. Coepemennsle acnekmol cenekuyuu

Kak denoBek crtan ucnonb3oBaTh pacteHuss? CBs3b pa3BUTHS LUBUIN3ALUU
YeJI0BEKa W OJIOMAalllHMBaHus pacTteHuid. Jlomectukamus. Juckyccusa «JlomecTukanus,
BCE JIM pPAacTEHUS U IKUBOTHBIC, KOTOPBIE JKUBYT PSAJIOM C UEJIOBEKOM UM
OJIOMAIIHUBAIOTCS? MOXKHO JIU CUUTATh TapaKaHa OJIOMAIIHEHHBIM KUBOTHBIM ?)

HacnencTBeHHOCTh U UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3menunBocth. Bunbl uszmenunBocTh. [lpaktuueckass pabora «MoaudukaroHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA).

['en — wMaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH W HW3MEHYMBOCTHU.
HyxkinienHoBbie kucnotsl. JIokanu3anus r€HETHUYECKOTO Marepuaina B KieTke. JleneHue
kierok. Permmukanus [JHK. OcHoBHas normMa MosiexkysisipHoi 6nonoruu. TpaHCKpUIILHS.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckass pabora «Mytamus Ha OyrepOpoje
(1106011 00BEKT W3 TpeAblaylied padoThl, TlIe W3MEHEHHE MHCTPYKIIMU TMPUBEAET K
M3MEHEHHIO BHEITHETO BHUJIa 00BEKTA)».

OddexT OyThUIOYHOTO TOPJIBIIIKA M Te€HETHYeCKoe pa3zHoobOpasue. UTo Takoe
reHO0aHk? 3ayeM COXpaHsITh N'eHETUYECKHUE pecypchl pacTeHuii? OCHOBHBIE CIOCOOBI
COXpaHCHHS TCHETUYECKHUX PECYPCOB pacTeHHH (ex situ u in situ).

3nauenne padbor H.M. BaBunoBa. 3akoH romMonorudeckux psiaoB. LIeHTpsl
MPOUCXOXKIAEHUS KylIbTypHbIX pacteHuid H.M. BasumoBa u IL.M. XKykosckoro.
[Ipaktrueckas pabota no rpynmnam «OTKy/1a Ha HalMX CTOJIaX (GPYKThI/OBOITH/3IAKI.

OcHoBHBIE MeTonbl cenekuuu. ['ubpummzamnus. @opmbl otdopa. OCHOBHBIC
HATPaBJICHUS CEJIEKIMH: YIIYYIICHUE YpPOKAHOCTHU, YCTOMYMBOCTH K OMOTUYECKUM U
abuotnueckum (axropam. [Ipaktuueckas padorta «Bripamubaem ropox. Kak mposectu
CKpEILUBAaHUE Yy TOPOXa».

Ecte nu xu3Hp B mpoOupke? BHOTEXHOJOrUST KYJbTYPHBIX pPAaCTEHUM.
UccnenoBatenbckass pabota «BpelpammBanue pacTteHudl B mpoOHpke» (MOMKHO
BOCIIOJIB30BaThCA PE3YyJbTaTaMU MPEAbIAYIIUX JKCIEPUMEHTOB [0 COCTABJICHUIO
MUTATEJIbHBIX PACTBOPOB JJISI PACTCHHUI).

Kak  genmoBexk  Mmoxer  momudummpoBath  pactenus? — ['eHermyeckoe
penaktupoBanue. CoOBpEeMEHHbIE  TOAXOAbl U JOCTHXKEHUSI  T'€HETHYECKOIO
penaktupoBaHusi  pactenumit. [Ipaktuueckass pabora  «I'€HOMHBIE  HOMXHUIIBI
(MmonenupoBanue padoTsl cucteMbl CRISP-Cas).

7. Pacmumenvnas npooykuus.
Hanzemnsle 1 noazeMHble opranbl pacteHuid. [lober u BUAOM3MEHEHHBIN mober
pactenuii. CriocoObl pa3MHOKEHUS PACTCHUH.
[lonsTe o KadyecTBe NPOAYKTOB nuTaHus. [IpoOnembl KOHKYpeHIHMU
OTEYECTBEHHBIX IPOAYKTOB MUTAHUS C UMIOPTHBIMU. JIOTUCTHKA TOCTAaBKU U CPEACTBA



COXpaHeHus mponaykToB mnuTaHus. llpaktuueckas pabora «llpenenbHO nomMycTHMBIE
koHueHtpauuu (IIJK) u meTonsl KOHTpoIsi 0€30MaCHOCTH PACTUTENBHBIX MPOJYKTOB
IATAHUSD.

Mukpo3seneHb: moye3HOCTh U TexHoJorus. MccnenoBarenbckas padora «OneHka
KaueCcTBa BBIPAIICHHONW MUKPO3€eJIeHW» (JIM0O0 CBOSI, TMOO U3 Mara3uHa).

XUMHYECKUT AHAIN3 POJYKLIHMU. OcHOBBI CHEKTPOOTOMETPHH.
[Torenmmmometpus. Xpomartorpadus. [Ipaktuueckas padota «MeToabl OIEHKH KauyecTBa
PACTUTENBHOW MPOIYKIHUU: XPAaHEHUE M COXPAHHOCTh MUTATEIbHBIX BEHIECTB» (110
JOCTYITHOMY 00OpYIOBaHHUIO).

Uccnenoparenbckas pabora «Omnpenenenue ButamuHa C MeTooM 0OpaTHOTO
TUTPOBAHMS B IUIOAAX HAa Pa3HOM CPOKE (CIoco0e) XpaHEHUs».

Monayas «buorexnosorus» (34 yaca)
1. buomexnonozusn

[lonsiTe OMOTEXHOJIOTMU. 3adyeM YEJOBEKY OMOTEXHOJIOTMH, B YEM HX
MIPEUMYILECTBO MEPEA XUMUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTHH:
MIPOMBIIUICHHBIE MUKPOOPTAaHU3MBI, KJIETKA U TKAHU PACTEHUH, ’KUBOTHBIX U YEJIOBEKA,
ouokaranuzatopsl. IIpakTuueckass pabora «IIpumepbl HpUMeHEHUs OMOIOTHMYECKHUX
O0OBEKTOB B TBOEH KU3HI.

Coippe 11 OMOCHHTE3a M OIIEHKAa €ro OMOJOru4eckoil 1eHHOCTH. OCHOBHBIE
MCTOYHHMKM YIJIepojaa, a3oTa, Qocdopa, MukposnemeHToB. HccnegoBaHue HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOUAsl BOMPOCHI €ro MpeaBapuTebHON 00paboTKu), pa3paboTka
HOBBIX MUTATENBHBIX CpPEel, B TOM 4YHCIIEC BKIIOYAIOIMIHUX OHOCTUMYISATOPHI U JIPYyTrHe
AJIEMEHTHI YIIPABJICHUS U ONITUMU3ALIMU MTPOLECCOB OMOCHHTE3a. MeTo1bl ONTUMHU3AL NN
NUTATEJBHBIX CPEN.

2. Mukpoouonozusn

[lonoxeHnue NPOKAPUOTOB B CHUCTEME oOpraHudyeckoro wmupa. CrpoeHue
OakTepuanbHOi kineTku. Knaccudukanus O0akrepuit. Mopdomnorus 6axrepuii. [Ipoctbie
U CIOXKHBIE METOAbl OKpallMBaHWUs OakTepuil. Puznonorusi OakTepuil: NHUTaHUE,
JIBIXaHWe, POCT U pa3MHOXKEHHE. 3HAKOMCTBO C IOMEHOM Apxeu (IKCTpeMOBUIBLHOCTD,
0COOEHHOCTH CcTpoeHus KieTkn). Jlaboparopnas pabota «PUKCHPOBaHHBIE MpENapaThl
Oaktepuil. OmpeneneHue (GopMbl MPEUIOKEHHBIX KYJIbTYp MHUKPOOPTaHU3MOB,
UCIIONIB3YSl MpOCTOM MeTod okpacku» JlaboparopHas pabGorta «OrmpeneneHue TUIa
KJIETOYHOM CTEHKU METOJ0M OKpamuBaHus o ['pamy» (Mpu HaaIu4uK pEaKTHUBOB).

MosiouHokucioe W crnupToBoe OpoxkeHue. PoOTOTpoPHBIE U XEMOTpO(dHBIE
Oaktepun. Kunetmueckoe  omucaHuMe — mpolecca  pocTa  MUKPOOPTaHU3MOB.
OKCNOHEHIMalbHass ~ MojJenb  pocta. KunHetnka rulenu  MUKpPOOPTaHU3MOB.
JIaboparopHas pabota «IIpuroroBienue NpuKU3HEHHBIX MMPENAPATOB MOJIOYHOKHUCIIBIX
OaxkTepuii».



[Tatorennsie OakTepuu. UymHas majgouka v 4epHasi CMEPTh, OOTYJIU3M, CTOJIOHSIK,
TyOepkyne3. Uctopust 60pn0bI ¢ 6akTepuanbHbiMu HHGeknuamu. JlabopaTopHas pabora
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Bwiienenue 4ucToit
KyJIbTypbl OakTepuii. Meron pa3BeneHMil. MeTon  HCTOMIAIOIIETO  IITPHXAY.
JlabopatopHass pabota «Mopdonorudyeckas XapaKTepUCTHKA BBIACICHHONW YHCTOM
KYJBTYpPBbI: XapaKTEPUCTUKA KOJIOHUH, (PopMa OaKTEpHil, T KJIECTOYHOU CTCHKI.

Boiina 0ecKOHEYHOCTH: aHTUOMOTUKH MPOTUB OakTepuil. MexaHu3Mbl JEHCTBHI
AHTUOMOTHUKOB. MEXKJIETOYHAsT KOMMYyHHUKamus Oakrepuii. YyBCTBO KBOpyMma.
JlabopatopHasi pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha dYalike 0e3 U C
noOaBiieHus aHTUOMOTUKOBY HccienoBarensckas pabora «Ilomck MUKpoOOpraHM3MOB
o0JaaroMX aHTAarOHUCTUYECKOM aKTUBHOCTBION.

[Ipumenenue OakTepuii uenoBekoM. KuHeTHueckoe omucaHue OWOCHUHTE3a
MPOAYKTOB MHUKpoOpraHusmamu. baktepun, KOTOpble MOTYT pasjiaraTh IUIACTHK.
Uccnenorarenbckas padoTa «BelieneHrne MOJIOYHOKUCIIBIX OAKTEpUi, UCCIIEOBAHUE UX
AKTUBHOCTW.

Muxkpoopranusmsl B arpoOUOTEeXHOIOTHH. VICKyCcCTBEHHBIE aCCOIMAIIMK PACTEHUIN
¢ MuKpoopranuzmamu. MccnenoBatenbckas padoTta «Beigenenue 6akTepuil mose3HbIX
IUUT paCTCHUI.

3.  Jykapuomuueckue opzanuzmvl 6 OuomexmHos02uu (njiecHeevle 2puobl,
opoxcoicu, 6ooopocnu) \lliecnesvle 2pudbl npodyuenmosl 0OuUOI0ZUUECKU
AKMUBHbBIX 6eULECME.

OO6miast xapakTepucTUKa IPOXOKeH caxapoMuieToB. Mcropusi ucnosb3oBaHUsS
JPOXOKEH B TPAAUIIMOHHON OMOTEXHOJIOTMHU. TEeXHOJIOTUN BUHOJIEIUS U XJI€O0MeUeHUs,
CIIeMAIU3UPOBAHHBIC pachl Apoxked. MertabonusMm npoxokeil. Peakius cnupToBOro
opoxenus. JlaGoparopHas pabota «lloxacder kieTok Apoxxked B kamepe [opsieBay.
JlabopatopHasi pabota «OOHapyXeHHE MPOTYKTOB CIHUPTOBOTO OPOKEHUS: ITHUIOBOTO
CupTa W YIJIEKUCIOro ra3a». [lomydeHue BTOPUYHBIX METAOOJIUTOB B JIPOXKIKAX.
Jpoxoku Kak MpoayleHThl OnoToriuB. [lomydeHue 11eeBbix OEITKOB B IPOKIKAX.

OcoOEHHOCTH BEreTaTUBHOTO U TOJIOBOTO PA3MHOXKEHUS Y JAPOXKIKEH, 3HAUCHUE
U3Y4YEHUs] MUTO3a W IMUTOKWHE3a [JIsi ONTUMM3ALMHU TPOIECCOB KYJIbTUBUPOBAHUS
JPOOKEBBIX IITAMMOB, TIOHUMAHUS PUYUH TATOTEHHOCTH APOXKKENH U TpUOOB, MOUCKA
MuiieHed (QyHTUIUAOB HW  pa3pabOTKU  HOBBIX  JICKAPCTBEHHBIX  IpENapaToB.
JlaboparopHass pabGora «HaOmromeHne  pa3MHOXKEHHUS — JIPOXIKEBBIX  KIIETOKY.
[Ipaktuueckas pabora «llomydenne TBopora m kKedupa Ha OCHOBE MOJIOYHOKHCIIBIX
Oakrtepuit». Ilpaktuyeckas pabora «OCHOBHBIE BUIBI KBaca U WX XapPaKTEPUCTHKA»
«JIpoAxKu U MOJIOUHOKHCIIbIE OaKTEepuH, MPUMEHSIEMbIE I MPOU3BOJICTBA KBacay.
[IpakTuyeckas pabota «CpaBHUTENIbHBIM aHAW3 PA3BUTHUS JPOXIKEH B a’pOOHBIX M
aHadpoOHBIX  ycnoBusx». IIpaktudeckas pabota «MeTOabl OIIEHKH CBOWCTB



XJIeOOTMeKapHbIX apoicked. OCOOCHHOCTH MPUMEHEHUS! MPECCOBAHHBIX, CYIIEHBIX U
MHCTaHTHBIX Apoxoken». MccnemoBarensckas pabota «BausHue QU3HMKO-XUMUYECKHX
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJOTHYECKOW MPOAYKIMU (KBac, kedup, covip, xyied u
Tp.)».

Bogopocnun — mepcrekTUBHBIN OOBEKT [JIs1 MPOM3BOACTBA O€iKa W yriIeBOJOB.
buoTtexHonornyeckue METOJbI OYUCTKH TBEPIBIX, XKHUAKHUX OTXOAOB U Ta3000pa3HBIX
0TX0JI0B mpou3BoACTB. CTouHble BOJBI. CXEMBI OYUCTKH. BHOPHUIBTPHI, adpOTEHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTHUBHBIA HMJ W BXOJAAIIME B HETO MHKPOOPTAHHU3MBI.
Hcnonp30BaHne BOJOPOCIEH B OUMCTKE CTOYHBIX BoJ. MccienoBaTenbekas paboTa
«Bnusuue dpusznko-xuMudeckux Gpaxktopos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennas uHgopmayusn

HacneacTBeHHOCTh U U3MEHYMBOCTH — OCHOBHBIE CBOMCTBA YKUBBIX OPTaHU3MOB.
WN3menunBocTh. Buasl usmenHunBocTh. IlpakTmueckas paborta «MoaudukanuoHHas
U3MEHYUBOCTD (JINCThSI, UTOJIKH C OJTHOTO JIEPEBA)».

['en — MaTepHaNbHBIA HOCUTENb HACJIEACTBEHHOCTH M HW3MEHYHMBOCTH.
HyxnenHnoBble KHCIOTHL. JIOKanu3amus reHeTHYeCKOro mMaTepuaina B Kietke. [lenenue
kiertok. Permmukanus JJHK. OcHoBHast torma MosekysisipHoi ononoruu. TpaHCKpUITLIHSL.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckass pabora «Mytamus Ha OytepOpoje
(/100011 00BEKT U3 Mpenblayliel padoThl, I/le U3MEHEHUE WHCTPYKLUMU MPHUBEAET K
M3MEHEHHIO BHEITHETO BHJIa 00BEKTA)».

5. Bupyconozus.

[TosoxkeHue BUPYCOB B CUCTEME OPraHM4ecKoro Mupa. CTpykTypa U XUMHUYECKHIA
coctaB BupycoB. Kiaccudukanus BupycoB. Pempoaykius BupycoB. IIpocmotp
JOKYMEHTAJIBHOTO (PHJIbMa O BUpYCaXx.

Bupycsl - Bo30yauTenu nHpekunoHHbIx 0one3neil. OHkoBupychl. bakrepuodaru:
CTpOCHHME, CBOWCTBa, mnpumeHeHue. lIpaktuueckas paborta. «MeTon pa3BeACHUI
[IpakTuyeckas padota. « TutpoBanue 6axkrepuodarony.

buonornueckue Mmetoap1 60pHOBI ¢ BUpyCaMH.

6. I'ennas unscenepus u OuomexnonO2UU.

OcHoBbl reHHOU WHXXeHepuu. Bekropa. Cnemnuduueckue GpepMeHTh OaKTepUid.
[IpakTtuueckass pabora «DHIOHYKIJIEa3bl pecTpUKUUU (paboTa C HYKICOTHAHBIMU
NOCIIEA0BATEIBHOCTIMU Ha Oymare)».

buorexnomornu nmpoayknuu O6EIKOB B OAKTEPUAIBHBIX KyJIbTypax. JlocTmxkeHus
T€HHON MH)XEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema ajanTUBHOTO HMMYHHTETa OakTepuid W apxem.



[TpakTrdaeckas pabora «I'eHrble HOXHHLBI - CRISPR/Cas (MoaenmupoBanue Ha Oymare)»

I'MO. Metoasl nosmyuenust ' MO. Urpa-nuckyccusi « Belurpaii rpant Ha co3/1aHKe
I'MO».

7. Buomexnonozuu 6 scueommnogoocmee

JlomecTuKanus OCHOBHBIE JOMAITHUE KUBOTHBIC, COBPEMEHHBIEC IKCIIEPUMEHTAX
M0 TOMECTUKAIINK KUBOTHBIX (JIUCHUIA, HOPKA M JIP. — SKCIIEPUMEHTHI HAYYHOH IITKOJIBI
akanemuka benseBa). Jluckyccus «JlomecTukanus, Bce JIM PAacTCHHUS M >KHBOTHBIC,
KOTOpBIC J>KHBYT PSAIOM C YEJIOBEKOM WM OJOMAITHUBAIOTCSA? MOXHO JIM CYHTATh
TapakaHa OJIOMAITHEHHBIM KUBOTHBIM 7).

CoBpeMeHHBIE METOABl B KUBOTHOBOJICTBE: TPAHCIUIAHTAIIUS 3MOPHUOHOB,
XUMEPHBIC  JKUBOTHBIC, KJIOHMpoBaHWe. IIpaktmueckas pabora «Metoauka
KJIOHUPOBaHUS (MOJICIUPOBAHUE HA Oymare).

OcHOBHBIC OOJIE3HM WBOTHBIX M POJIb TATOTEHHBIX MHUKPOOPTaHU3MOB U
apa3uToB B PA3BUTUH 3a00JICBAaHUH JOMAIITHUX KUBOTHBIX U OCHOBHBIX Mepax 00pbObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me >KUBOTHBIX. [lonoxkutenbHoe
U M0OOYHOE (OTPUIIATENFHOE) BO3ICHCTBUM aHTUOMOTHKOB Ha OPTaHU3M B XO/I€ JICUCHUS
KUBOTHBIX; IIEM W 3aJa4ydl BETCPUHAPUU. BHOTEXHOJOTHS KOPMOBBIX TPEMAapaToOB.
[Tpaktrueckas pabora «CocraBieHrne paryioHa MATAHUS KUBOTHOTO, pacyeT PacxoJI0B
Ha coaepxkanue». McciemoBatenbckas pabota «OreHka KadecTBa MOJOYHOU
MIPOTYKITAW.

8. buomexnonozuu ¢ pacmenuesoocmee

OcHoBHBIE MeTOnbl cenekuuu. [ ubpunmsanus. Popmbl oTOOpa. OCHOBHBIE
HaNpaBJIE€HUS CEJEKUIUU: YIyUllIEHUEe YpOXKaiHOCTH, YCTOMYMBOCTU K OMOTUYECKUM U
abuotnueckum (paktopam. [Ipaktuueckas padota «BsipammBaem ropox. Kak nposectu
CKpEILLUBAHUE Yy TOPOXa».

OCHOBHBIE MOJXOJbl CEJIEKIUU W OMOTEXHOJIOTMH KYJIbTYPHBIX PAacCTEHUH,
['mbpunuzanus, oTHaJeHHas TUOpUAM3alUsI, HCKYCCTBEHHBIM OTOOp, TeTEpO3uC,
TpaHchopMalMsi, MyTareHe3, FeHETHUYEeCKOe peaakTupoBaHue). Vcropus cenexkuuu B
Poccun n mupe, ucTopusi pa3BUTHSL BAXXHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBex MOxeT MOAUPUITUPOBATH pacTeHus? ['eHHast MHKEHEPHs PACTCHHIA:
UTo Takoe reHeTMYecKas WHKECHEPUS PACTeHUW. TpaHCTeHHbIE pacTeHus. MeTonbl
noydeHusi. OOpazoBaHue OMyX0JIel y pacTeHUil. ArpoOakTepuaibHas TpaHnchopMarius:
Ti-ruazMup. I'enbl T-JTHK. MoJekynspHO-TEHETUYECKUE MEXaHU3MBI
TpaHchopmanmu. ['eHeTnueckoe pemaktupoBaHue. COBpEeMEHHbIE MOAXOAbl U
JOCTH)KEHUSI TEHETUYECKOTO peakTUpoBaHusi pacteHuid. [Ipaktuyeckas padora
«["eHOMHBIE HOXKHUIIBI (MOeTpoBanue padoThl cucteMbl CRISP-Cas).

Ectp nmu xwu3Hp B 1npoOupke? DBHOTEXHOJOTHS KYyJbTYPHBIX PaCTEHUU.



UccnenoBatenbckas pabora «BelpammBanue pacTeHuii B npoOupke (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHU MPEABIIYIIMX SKCIEPUMEHTOB [0 COCTaBIICHUIO
MUTATEIBHBIX PACTBOPOB JIJIsi PACTCHUI )».



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUSI KYPCA BHEYPOUYHOM JEATEJIBHOCTH

3aHATHA B paMKax I[pPOrpaMMbl HaIpaBJIE€Hbl Ha OO0ECIEUEHUE JOCTUKEHMS
IIKOJIBHUKAMU  CICAYIOIIMX  JIMYHOCTHBIX, METAlPEAMETHBIX W  NPEIMETHBIX
o0pa30BaTeNbHBIX PE3yIbTATOB.

JINYHOCTHBIE pe3y/IbTaThl:

B cghepe epascoanckoco eocnumanusa: TOTOBHOCTb K  KOHCTPYKTHBHOM
COBMECTHOM I€ATEIbHOCTH IPH BBITOJIHEHUH HCCIETOBAHUN U IPOEKTOB, CTPEMIIEHUE K
B3aMMOINIOHMMAaHUIO U B3AUMOIIOMOIIIH.

B cghepe nampuomuueckozco 6ocnumanusi: OTHOILIEHUE K OMOJIOTUU KaK K BaXKHOU
COCTABJISIFOLIEN KYJIBTYPBI, TOPAOCTh 3a BKJIAJ POCCHUHCKHX M COBETCKHMX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTUYECKON HAYKH.

B cghepe Oyxosno-npaecmeennoco 6ocnumanus: TOTOBHOCTb OLICHUBATh
MOBEJEHUE M MOCTYNKH C MO3WLHUHA HPABCTBEHHBIX HOPM M HOPM HKOJOTHYECKOM
KYJbTYpbl; IOHUMaHUE 3HAYUMOCTH HPABCTBEHHOI'O ACMEKTa JEATEIbHOCTH YEJIOBEKA B
MEAULIMHE U OUOJIOTUH.

B cgpepe scmemuueckoco 6ocnumanus: TOHMUMAaHUE pOJNM OHOJOTHMH B
(OpMHPOBAHUHU ICTETUUECKON KYJIbTYpPbl JUYHOCTH.

B cgepe ¢uszuueckoco socnumanus, opmuposanus Kyabmypvl 300p06bs U
IMOYUOHANLHO2O O1A20NOAYYUA; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0POBBIO U
YCTaHOBKA Ha 3J0POBBIM 00pa3 xKU3HHU (370pOBOE MUTAHUE, COOTIOACHIUE TUTHEHUYECKUX
IpaBUJI U HOPM, cOATaHCUPOBAHHBINA PEXKUM 3aHIATHH U OT/bIXa, peryisipHas puznyeckas
aKTUBHOCTbD); OCO3HAHME MOCIEACTBUIA U HENPUSITUE BPEIHBIX MPUBbIUEK (YIIOTpeOieHne
aJIKOTOJIsl, HAapKOTHKOB, KypeHHME) M UHBIX (opM Bpeaa ansi (PU3NYECKOTO U
IICUXUYECKOTO 3/I0POBBS; COOJIIOJIEHUE MpaBuil O€30MaCHOCTH, B TOM YHMCIIE HaBBIKU
0e30macHOro MoBeJEHUsI B MPUPOJIHOM cpefie; cPOPpMUPOBAHHOCTh HAaBbIKA pe(IeKCHH,
yIpaBJIeHUE COOCTBEHHBIM AMOLIMOHATIBHBIM COCTOSTHUEM.

B cipepe mpyooeozo eocnumanus: aKTUBHOE Y4acTHE B PELIEHUM MPAKTUYECKUX
3aja4 (B paMKax CEMbH, IIKOJbI, TOpoJa, Kpas) OMOJIOTUYECKOM M 3KOJOTUYECKOU
HAIPaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY M3YYEHHUIO NpoQeccHuii, CBA3aHHBIX C
OMOJIOTHEH.

B cgepe skonocuueckoco 6ocnumanus:  OpUEHTALUsl Ha IPUMEHEHUE
OMOJIOTMYECKUX 3HAHUI IIPU PEIICHUH 33]1a4 B 00JIACTH OKPY’KAIOIIEeH Cpe/ibl; 0COZHAHUE
AKOJIOTMYECKUX MPOOJIEM U MyTeH UX PElIeHUs; TOTOBHOCTh K YYaCTHIO B IPAKTUYECKOM
NEeSATEIbHOCTH SKOJOTUYECKON HAIIPABICHHOCTH.

B cgepe nonmumanus yemnocmu HAyyHO20 NO3HAHUA! OPUEHTALMS Ha
COBPEMEHHYIO CHCTEMY HAay4HBIX IMpPEICTaBICHU 00 OCHOBHBIX OHOJOTHYECKHX
3aKOHOMEPHOCTSIX, B3aHUMOCBS35X YEJIOBEKA C MPUPOJHOM M COLUAIBHOU CPEAOH;



MOHMMAaHHE POJM OMOJIOTUYECKON HayKu B (JOPMHUPOBAHUM HAYYHOTO MHPOBO33PEHHS;
pa3BUTHE HAYYHOU JIOOO3HATENHHOCTH, MHTEpEca K OMOJIOTMYEeCKONW HayKe, HaBBIKOB
UCCIIEA0BATEIBCKOMN NESITEIbHOCTH.

B cgpepe aoanmayuu x usmeHAOWUMCA YCAOBUAM COYUATLHOU U NPUPOOHOU
cpeovl: AJeKBAaTHAs OLIEHKA M3MEHSIOIIMXCA YCJIOBUM; MPUHATHE PELIEHUS
(MHAMBUAYaJbHOE, B TPYNIE) B M3MEHSIONIMXCS YCIOBHUSAX Ha OCHOBAaHUM aHAIU3A
Ounonoruueckoi nHGOpMalny; MIaHUPOBAHUE  JICHCTBUU B HOBOM  CHUTyallHH
HA OCHOBAHMM 3HAHUHN OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeameTHblie pe3yJbTAThI:

B cghepe osnaoenus ynusepcanbrvimu yueOHbIMU NO3HABAMENbHBIMU OCUCTBUIMU.
ba3oBbl€ JIOTHYECKHE IEUCTBUSL:
® BBISBIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKKA OHOJIOTHYECKUX
00BEKTOB (SIBJICHUN);
® YCTaHAaBJIMBATh CYIIECTBEHHBIM TMpPHU3HAK KiIacCU(PUKAIMK OUOJTOTHYECKUX
OOBEKTOB (sIBJIEHUH, IMPOLIECCOB), OCHOBaHUS AJii OOOOLIEHUS U CPaBHEHMS,
KPUTEPHUH IPOBOJIUMOTO aHAIN3A;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMST B paccMaTpuBaeMbIX ¢akTax W HaOJIIOJICHUSIX; IMpeararh
KPUTEPUH JIJIS1 BBIABJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBIBIATH JeUIUTHI HHPOPMALMH, JAHHBIX, HEOOXOIUMBIX IS PEIICHHUS
MOCTaBJICHHOM 3a/1a4H;

® BBIABISITH TNPUUYNHHO-CICJACTBEHHBIE CBSI3M TMPU HU3YYCHUH OHOJIOTHYECKUX
SBJIEHUNA W TIPOLIECCOB; JAENaTh BBIBOABI C HUCIOJb30BAHUEM AEAYKTUBHBIX U
MHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUCHUHN M0 aHAJIOTUH, (POpMYIUpPOBAThH
TUIIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITEIbHO BBIOMpAThH CIOCOO perieHus: yueOHON OMOJIOTMUecKOoi 3ajauu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHHUS, BEIOMPATh HAaUOOJEe MOIXO AU
C Y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

BbazoBble nccenoBaTebckue 1eUCTBUS:

® ICIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI HHCTPYMEHT MO3HAHMS;

e (QopmynupoBaTh BOMNPOCH, (DUKCUPYIOIIUE Pa3pblB MEXKIY pPEIbHBIM U
KEJaTeIbHBIM  COCTOSHHEM  CHUTyallMd, OOBEKTa, M  CaMOCTOSATEJIHHO
YCTaHaBJIMBATh UCKOMOE U IAHHOE;

e (dopmupoBaTh  THIOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXICHHH,
apryMEHTHPOBATh CBOIO MO3UITUIO, MHECHHUE;

® TIPOBOJMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TUIaHY HAOJIOICHNE, HECIIOKHBIH
OMOJIOTUYECKHIA DKCIIEPUMEHT, HEOOJIBIIOE HCCIICIOBAHUE TI0 YCTAaHOBJICHHUIO
0COOEHHOCTEH OMOIOrMYecKoro o0ObeKTa (TIpoliecca) H3ydeHus,

® TIPUYMHHO-CJICJCTBCHHBIX CBS3€H M 3aBUCHUMOCTEH OHMOJIOTHYECKHX OOBEKTOB
MEK]ly COOOM;



OLICHHBATh HAa NPUMEHUMOCTb U JIOCTOBEPHOCTh MH(MOPMAIIUIO, TIOJYUYCHHYIO B
X0JI€ HaOIIOICHUS U KCIICPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBAaTh OO0OOIIEHUS W BBIBOABI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOJIONCHUS, DKCIIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB 1 0000IIECHUM;

MIPOTHO3UPOBATH BO3MOXKHOE JaIbHENIIIee Pa3BUTHE OMOJIOTMYECKHUX MTPOIIECCOB U
UX TOCNEJCTBUS B aHAJIOTHYHBIX WM CXOIHBIX CUTYyalUAX, a TAK)KE BBIIBUTATh
MPEANOI0XKEHNs 00 UX PAa3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ nuadopmaimei:

MIPUMEHSTH Pa3JIMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI NP MMOKCKE U 0TOOpE
Oounonornueckod WHGOpPMALMKW WM JaHHBIX H3 HMCTOYHHKOB C YYETOM
peIIOKEHHON yIeOHOM OMOIOTUYECKOM 3a1auu;

BBIOMpATh,  AHAIM3UPOBATh, CUCTEMATU3UPOBATH W  HUHTEPIPETHUPOBATH
OMOJIOTUYECKYIO0 HH(POPMALIMIO Pa3IMYHBIX BUOB U (POPM IIPENCTABIICHHUS;
HAXOJUTh CXOJIHbIE apTyYMEHTHI (TIOTBEPKAAIOIINE WIIM ONPOBEPTAIOIINE OJTHY U
Ty K€ UJCI0, BEPCHUIO) B PA3TMUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAIbHYIO (POpMY MpEICTaBICHU HH(DOPMALUU U
WJUTFOCTPUPOBATH PEHIAEMBIE 3a/1a41 HECIOKHBIMUA CXEMAMHU, TUarpaMMaMu, UHOW
rpaduKoi U KX KOMOMHAIUAMU;

OLICHMBATh HANEKHOCTh OHOJIOTMUECKOW HWHGOpPMAIMK [0  KPUTEPHUSIM,
MPENIOKEHHBIM YUUTENIEM UIH CPOPMYIHPOBAHHBIM CaMOCTOSTENbHO;
3alIOMHUHATh U CUCTEMATU3UPOBATH OMOJOTMYECKYIO HH(OPMAIHIO.

B cgepe osraoenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU
O6mienue:

BOCIIPHHUMATh U (POPMYIUPOBATH CYXKISHHUSI, BEIpAXKaTh SMOIIUU B TIPOIECCE
BBITIOJTHCHUS TPAKTHYECKHUX U JTa00PaTOPHBIX PaboT;

BBIpakaTh ce0s1 (CBOIO TOUKY 3PEHHMS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOajdbHBIC CpeJACTBa OOIICHHS, IIOHUMATh 3HAYCHHUE
COITMAJILHBIX 3HAKOB, 3HaTh M PAclo3HaBaTh MPEINOCHUIKH KOH(MIUKTHBIX
CUTYaIlMi U CMATYaTh KOH(MIIUKTHI, BECTH TIEPETOBOPHI;

NOHWUMAaTh HAMEPCHUS JPYTUX, TMPOSBISATh YBAKUTEIBHOEC OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI¢ TMajiora /WK TUCKYCCHH 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOi
OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh WJICH, HAIlCJCHHBIE Ha peIICHUe
OMOJIOTHYECKOM 3a7a4M U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COIIOCTAaBIIATh CBOM CYXACHHUS C CYXKICHHSIMH JIPYTUX YYaCTHUKOB JIHAIIOTA,
OoOHapy>KUBaTh PA3JIMYUS U CXOJCTBO MO3UITUH;

nyOJUYHO TIPEICTABIATH PE3YJIBTATHl BBIMOJTHECHHOTO OHOJIOTHYECKOTO OTIBITa
(3KCTIepUMEHTa, HCCIISIOBAHUS, TIPOCKTA);



® CaMOCTOSITEIBLHO BHIOUPATH (POPMAT BBHICTYILICHHUS C YUETOM 3a/1a4 IIPE3CHTAIUN U
OCOOCHHOCTEW ayJAUTOPUU M B COOTBETCTBUU C HUM COCTaBJISITh YCTHBIE U
MACHbMEHHBIE TEKCTHI C UCIIOJIb30BAHMEM WILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHas I€ATEIBHOCTD (COTPYAHHYECTBO):

® [IOHMMaTh M MCIOJb30BaTh IPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaJIbHOU
paboThl TIpH pEIICHUU KOHKPETHOW OMOJIOTHYECKOW MpOoOJIeMbI, 000CHOBHIBATH
HEO0OXOJUMOCTh MPUMEHEHHUSI TPYIIIOBBIX (DOPM B3aUMOJICUCTBUSA MPHU PEIICHUN
MIOCTaBJICHHON y4eOHOM 3a1auu;

® [IPUHUMATH LIEJIb COBMECTHOM JIEATEIIBHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBUSA 11O
e€ JOCTIKEHHUIO: pACTIPENeNsTh POJH, JA0rOBapUBaThCs, 00CYKAAaTh MPOIECC U
pe3ynbTaT COBMECTHON PabOTHI;

e yMeThb 00001aTh MHEHUS HECKOJBKUX JIIOJICH, MPOSBISATh TOTOBHOCTh
PYKOBOJUTD, BBIIOJHATH IOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, OMpPENEsTh CBOIO poOJib (C
y4€TOM NPEANOYTEHUN M BO3MOYKHOCTEM BCEX YYACTHUKOB B3aUMOJICHCTBHS),
pacrpenensaTh 3aJayd MEXAy YICHAMH KOMAaHJbl, Y4aCTBOBAThb B T'PYIIIOBBIX
dbopmax paboThl (00CYKIeHUSI, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI U UHBIE);

® BBINOJIHITEH CBOIO YaCTh PA0OTHI, IOCTUTATh KAU€CTBEHHOTO pE3yJIbTaTa 0 CBOEMY
HAIIPaBIICHUIO U KOOPIMHUPOBATh CBOU ACHCTBHUS C IPYTUMU WICHAMU KOMAH/IbL;

® OIEHMBATh KayeCTBO CBOEro0 BKJaJa B OOMMN MPOAYKT MO KPUTEPHSM,
CaMOCTOSATENbHO  CHOPMYJIUPOBAHHBIM  YYaCTHUKAMHU  B3aUMOJICHCTBUS;
CpaBHMBATh PE3YJIbTATHI C UCXOJIHOM 3a/1aueil M BKJIAJl KXXI0T0 YjieHa KOMaH/bl B
JOCTUKEHUE PE3yJbTaTOB, pa3AeisiTh chepy OTBETCTBEHHOCTH U TMPOSBISITH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA TIEpE]] TPYIIION;

® OBJAJETh CHCTEMOW YHHUBEPCAIBHBIX KOMMYHHMKATHUBHBIX JACHCTBUN, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBHIKOB U SMOIMOHAIBHOTO
MHTEJJIEKTA IKOJIHHUKOB.

B ceepe oenadenus ynugepcanvHoimMu yueOHbIMU PeVISIMUBHLIMU OeUCTNEUIMUL.:
CamMmoopraHu3zamusi:
® BBISABIATH MNPOOJIEMBI [JIsi PEIICHUS B KU3HEHHBIX M YYEOHBIX CHUTYyalUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OpPUEHTHUPOBATHLCS B PA3IMUYHBIX MMOAXO0AaX MPUHITHS PeIICHUH (MHANBUAYAIBHOE,
NPUHATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUN TPYIIION);

® CaMOCTOSITEIbHO COCTAaBJISTh AaNTOPUTM pEIIeHUs 3aJaddl (MM ero 4acTh),
BbIOMpaTh CIOCOO pelieHus y4dyeOHOW OWOoNOrMYeckodl 3ajauu ¢ y4éToMm
UMEIOLUXCA PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBATh
IpeyiaracMble BapUaHThl PELICHUN;

® COCTaBIATh IUTaH JACWCTBHIA (TUTaH pealu3ald HAaMEYEHHOTO allfOpUTMa
pEIIeHNs), KOPPEKTHUPOBATh MPEIJIOKCHHBI anroOpuTM C YYETOM TOTYyYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

e Jenath BEIOOp U OpaTh OTBETCTBEHHOCTH 3 PELICHHE.



CaMOKOHTPOJIb (pediekcust):

BJIa/IETh CIOCOOAMM CAMOKOHTPOJISI, CAMOMOTHUBALIMU U pedIIeKCHu;

JaBaTh aICKBaTHYIO OLIEHKY CUTYalluy U MIPEeAJIaraTh IUlaH €€ U3MEHEHMS,;
YUUTHIBaTh KOHTEKCT U MPEABUACTH TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIpU
pelieHnn y4eOHOM OMONIOTWYECKOW 3ajladyd, aJanTUpPOBaTh pEIICHHE K
MEHSIOLIMCS 00CTOSATENbCTBAM;

OOBSACHATh MPUUYUHBI TOCTHKEHUS (HEAOCTHXKEHHUS) PE3YJIbTaTOB JESATENILHOCTH,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY, YMETb HAaxOJUTh IO3UTHBHOE B
MPOU3O0IIEAIIEN CUTYAlNH,

BHOCUTh KOPPEKTHBBI B JCSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIUXCS CUTYallMid, YCTAHOBJIEHHBIX OIIUOOK, BOZHUKIIUX TPYIHOCTEH;
OILICHHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBHUIM.

9MOL[PIOHEUII>HI)Iﬁ HHTCJJICKT.

pa3nauyaTh, Ha3bIBaTh U YINPaBISATh COOCTBEHHBIMH SMOLMSAMHU M SMOIMSIMHU
APYTHX,

BBISIBIISITH U AHAIIM3UPOBATH ITPUYHMHBI YMOILINIA;

CTaBUTb €051 HA MECTO JIPYroro 4esioBeKa, IOHUMATh MOTUBBI 1 HAMEPEHUS
ApYyTOro;

PEryaupoBaTh crioco0 BbIPAXKEHUS SIMOLIUN.

[IpunsiTue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCS K IPyTOMY YEJIOBEKY, €T0 MHEHUIO;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MpaBo APYroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HAaBaTh HEBO3MO>XHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

OBJIQJICTh CUCTEMON YHUBEPCAIbHBIX YUEOHBIX PETYJIATUBHBIX JEHCTBUM, KOTOpas
oOecrieynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
NO3ULUS JIMYHOCTH), M MKU3HEHHBIX HABBIKOB JIMYHOCTH (yINpaBiieHUus coOoii,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEICHHUS).

IIpeaMeTHbIE pe3yabTaTbl OCBOCHUS MPOTPAMMBbI
B no3naBatenbHONM (MHTEIUIEKTYyaJIbHOM) cdepe:

— MpUOOpeTEeHHEe OMbITa UCIOJIb30BAHUS METOJ0B OUOJOTUUYECKON HAYKH C IIEJIbIO

U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHWN W MPOIECCOB: HAOIIOICHNUE, OMHUCAHUE,

IMPOBCACHUC HCCIOKHBIX OMOJIOTHYECKUX ONBLITOB M OKCIICPUMCHTOB, B TOM YHUCJIC C

MCII0JIb30BAaHUEM aHAJIOTOBBIX M IU(PPOBBIX OMOJOTUYECKUX MPUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHHUE YMEHUS UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU U3

JIpYruX y4eOHbIX MpeAMETOB ((HDU3UKU, XUMUH, reorpaduu, UCTOPUHU, OOIIECTBO3HAHUS
T 1.);



— (opmupoBanue yMeHuil pemarb yueOHbIe 3aa4d OMOJOTUYECKOTO COIepKAHUS,
BBISIBIIATH ~ NPUYMHHO-CJICAICTBCHHBIC  CBS3H, IPOBOJWUTH  KAYeCTBCHHBIE W
KOJIMYECTBEHHBIEC PACUETHI, JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyUYEHHBIX PE3YyJIbTaTOB;

— (opmupoBaHue yMEHHS IJIAHUPOBATH YUEOHOE WCCIICIOBAHUE WM MPOCKTHYIO
paboTy ¢ yueToM MOCTaBICHHOU 1eNu: GOpMYyIUPOBAThH MPOOJIEMY, TUTIOTE3Y U CTABUTH
3a/lauyd MCCJICIOBAHUs, BBHIOMPATHh aJCKBAaTHO ITOCTABJICHHOW IIETM METOJbI, JeNaTh
BBIBOJIBI TIO pe3yJIbTaTaM MCCIICIOBAHUS WIH POSKTHON ACSITEIBHOCTH;

— (¢dopmHupoBaHHE  HWHTEpeca K  YIIyOJICHWIO  OMOJIOTHUYECKMX  3HAHUHU
(mpeanpoduibHas MOATOTOBKA U MPodeCCHOHANIbHAS OPUEHTAIIMS) U BBIOOPY OHOJIOTUH
Kak Ipo(UILHOTO MpeMeTa Ha CTYIIEHU CPEIHETO MOJTHOTO 00pa3oBaHus i Oyayien
npodeccuoHanbHON N1eATeNbHOCTH, B 00JIacTU OWOJOTHUH, MEAMIMHBI, 3KOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO351CTBA,

— BIIQJICHUE HaBbIKaMH paboThl ¢ uWH(OpMaInueld eCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opMme (B BUIE TEKCTa, TAOJUYHBIX JTAHHBIX,
cxeM, rpaduKoB, AWarpaMMm, MoOJENeH, H300paKEeHUN), KPUTHYECKOrO aHalu3a
nH(OpPMAITUU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
PEIMETOB; UHTEPEC K YIITyOJIeHUI0 OMOJIOrMYeCKUX 3HAHUW M BBHIOOPY OMOJIOTHHU Kak
npouIbHOrO MpenMeTa Ha YpOBHE CpelHero oOiiero oOpa3oBaHus Mg Oyayiien
npoheCCUOHAIBHOM  AESTEILHOCTH B 00JIaCTM  OMOJIOTHH, MEIMIIMHBI, JKOJOTHH,
BETCPUHAPHH, CEIBCKOTO XO3SMCTBA, THIICBOM IMPOMBINIICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHHS O MAaTCPUATHCTHYCCKOW CYITHOCTH
TCHOMOB JKHUBBIX OPTaHU3MOB M PETYJISIIHIO KX PaOOTHI,

— 3HAHUE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH Cpelbl, BIUSIONIMX HA Pa3BUTHE U
CYILIECTBOBAHHE KMBBIX OPTAHU3MOB, aIANTAINK K (paKTOpaM OKPY>KAIOIIEH Cpeibl;

— 3HaHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJOTUH, UCTIOIB30BAHMS €€ TOCTHKCHHUM B
COBPEMECHHOM U3HU YeJIOBEKa, OCOOCHHOCTH HMCIIOIb30BAHUS JKUBBIX OPTAHU3MOB IS
IPOU3BOJICTBEHHBIX HYXK]] YEJIOBEKA,

— 3HaAHWE OCHOBHBIX IMOJXOJI0B CEICKIIMU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepHU30BaTh TI'CHETHYCCKH  MOAU(PUIIMPOBAHHBIC  PACTCHHS,  OIEPUPOBATH
MOHSATUSMU, THOpPUAM3ALUS, OTHAJCHHAs THOpUIU3AINs, WCKYCCTBEHHBI OTOOD,
reTepo3uc, TpanchopMaIys, MyTareHe3, TCHETHUYECKOE PEAAKTUPOBAHUE;

— TIOHUMaHWE  MOJICKYJIIPHBIX  MEXaHHW3MOB  peall3allid  HaCJICICTBEHHOMN
uH(GOPMAITUK U YMEHUE CBOOOHO OTICPUPOBATH OCHOBHBIMU MOHITHSIMHU MOJICKYJIIPHOU
OMOJIOTHY U €€ COBPEMEHHBIX HAMPaBIEHUH — I€HOMUKH, METar€eHOMHKH, IPOTEOMUKH;

— 3HAHWE OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
WX TUAaTHOCTHUKY U JICUCHUS;



— (opMupoBaHue yMEHUS HCIIONIB30BATh MOHATUHMHBIN anmapaT ¥ CUMBOJIUYCCKUI
S3bIK TCHETHKH, TPAaMOTHOE MPUMEHEHHWE HAyYHBIX TEPMHUHOB, IOHSATHUH, TEOPHH,
3aKOHOB JUISI OOBACHEHHS HAOIIOJAEMBIX OHOJOIrMYEeCKHMX OOBEKTOB, SBIICHUH U
MIPOIIECCOB, MTO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUSI.

B 11eHHOCTHO-OpHEeHTAIIMOHHOM cdepe:
— 3HAHUE, YTO TNPUMEHEHHE COBPEMEHHBIX TEXHOJOTUN MOJEKYJISIPHONH OHOJIOTHH
MO3BOJISIET YCIEUIHO pellaTh TaKhe 3JI000HEBHbIE MPOOJIEeMbl, Kak OXpaHa

0pr>1<a10mel71 Cpeabl, COXpPAaHCHUC 310POBbA YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC
9KOCHCTECM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayab «Kak )KMBOTHBIE U PACTEHHUS MPUCTIOCAOIUBAIOTCSD> (IBOJTIOUOHHASA

skoJiorus) (34 yaca)

OrpannueHus
MOpP(hOIOTUUECKUX U
(PU3HOJOTMYECKUX aJANTALMM.
[Touemy opranu3Mel HE
CTaHOBSATCSA OECKOHEYHO
OOJBIITUMU, MAJICHBKUMH,
BCESITHBIM.

Tembl OcHoBHOE coepkaHue JesATe IbHOCTD
IIKOJbHIUKOB
1. MbI ucciaexyem CBoiicTBa U CTPOCHHE KUBBIX UccnenoBarenbckue
JKMBbIe€ 00bEKTHI OpraHu3MOB (CTpPOEHHUE KIIETKH). | paboThl «Bce nu (CUHUIIBI,
Bun, oco6p — opranusm kax Ooenku, Oepe3bl W T.1.)
eauHas cuctemMa. Anantaiuu OJINHAKOBBIE?
(npucrniocobnenus). [lonsitue DOTOKBECTY.
roMeocTasa KuBoro opranusma. | I[Ipakruueckas pabora
Croco0bl ero moaep KaHusl. «CocramsieMm KHHTY

pPEKOPAOB  pacTeHHH U
YKUBOTHBIX HAIIETO KPasi».

2. Biausinue
OKPpYXKaKoLIen
cpeabl HA )KUBbIE
OpPraHu3MbI

DaKTOPBI OKPYKAIOIIEH CPEbI
(abuoTuveckue, OMOTUYECKUE,
anTporiorersie). [Ipumepnr
abnoTuyeckunx (HakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSHUE HA )KU3HEIESITEIbHOCTh
KUBBIX OPTaHU3MOB:
TEMIIEPATypa, CBET, BIIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
IPUCHIOCOOJICHUS JKUBBIX
OpraHu3MOB K aOMOTHYECKUM
daxTopam. IIpucnocobnenust k
OCHOBHBIM a0MOTHYECKUM
dbakTopam: Temiieparypa,
BJIQYKHOCTb U CBET.

[IpakTueckoe 3aHsTHE
«1IBet u Temno» (KyOuku
JbJa B3BECHUTh, OJIOKHUTh
B vamiku [letpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpEe
pacrasii).

[IpakTueckoe 3aHsTHE
«YT0 pacTBOpsIETCSA B
BOJIE» (IKCIIEPUMEHT
«Kunakuii 1om»).
[IpakTrueckoe 3aHsATHE
«Iuddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«/IBM>KEHUE pacTBOPOB 11O
LBETKY.

[IpakTHueckoe 3aHaTue
«JIen iaBaeT B BoJiE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTueckoe 3aHsATHE
«Jlen ipu 3amep3aHuu




pacuImpsieTcs»
(pa3pylieHue KaMHs
(mouBooOpa3zoBaHUE),
3aMep3aHue KIETOK).
[IpakTuueckoe 3ansTHe
«IIly6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHal, B3BECUTB).
[IpakTueckoe 3ansaTue
«ITurMeHTBb (MOKHO
pa3aenuTh Ha BaTMaHe
KpacuTeIu U3
dbaomacTepoB.
[IpakTuueckoe 3aHsTHE
«Kak >)XMBOTHBIE TIaBAIOT
B BO/Ie» (DKCHEPUMEHT C
MTATIETKOM).
WccnenoBatenbckue
paboTtsl «BiusiHue cBeta
(Tema, BIaXKHOCTH,
cocTaBa MOYBbI) Ha
pPacTeHHs B €CTECTBEHHBIX
WJIA UCKYCCTBEHHBIX
YCIOBUSX» (Ha JOCTYITHOM
MaTtepuae).

3. B3aumopaeinicTBus
KMBbIX OPraHN3MOB

buotnueckue paxTopsl.
3aKOHOMEPHOCTH Pa3BUTHSA
MEXBUIOBBIX
B3aUMOOTHOILICHUH.
KosBomtonus (XUILIHUK-KEPTBa;
napa3uT-X03siMH) DBOIIOLUS
CTpaTeruii JOObIBaHUS MULIH.
CounansHOCTh. Bujb-
BceseHubl. [lepedyens pactenui-
BpPEIUTEIEH.

HUccnenosarennckas
pabota «Habnronenus 3a
B3aMMOOTHOIIICHUSIMH
YKUBOTHBIX TIPU
TOOBIBAHUHM ITHILN
(KOPMYILIKH JUIsl ITULL, JJIsI
TOPOJICKUX UJIH CETBCKUX
YKUBOTHBIX). BeO-
KaMephbD».
HccnenoBarenabckas
pabora
«PacnpocTpanenue
BHUI0B-CHHAHTPOIIOB B
HaIlleyl MECTHOCTH




4. Ye10BEK B KN3HHA
pacTeHuH U
JKUBOTHBIX?

AHTpONOreHHbIe PaKTOPHI.
[IpaBna u, 94TO MEPBOOBITHHIE
JIFOTU SKWJIA B TADMOHUH C
npupoaoi. OgomMaliHUBaHUE U
IpUPYUYECHHUE )KUBOTHBIX U
pactenuil. 3auemM cnacaTb
BBIMHPAIOIIUE BUJBI, KaK 3TO
nenatb. KynpTypHble pacTeHus u
ux aukue npenku. [louemy
Ba)XHO UX COXPAHSITh.
Pa3znooOpa3zue KynbTypHBIX
pacTeHul U UX 3HAUYCHUE B
KU3HU yenoBeka. KpacHas kHura
Bameit Teppuropun. Oco6o
OXpaHsieMbl€ TEPPUTOPUH,
3anoBeqHUKU Poccuu u mupa.

[IpakTuueckas padborta
«Pa3zHoobpazue
KyJIbTYPHBIX PaCTCHHUH B
BaIlIEM PETHOHE.
Hccnenoarenbckas
pabota «Bnusinue
AHTPOIIOTeHHBIX (AaKTOPOB
Ha pa3BUTHE PACTEHUN B
ropojie/HaceIeHHOM
IYHKTE.
DKCKypCHsi/TIpaKTUYECKast
pabota «OOIIT B Baem
pEruoHe — YHUKAIbHbIC
00BEKTBI TPUPOIBDY.

5. Dkogornueckue
130700007

buocdepa — ogHa u3
BaKHEUIINX 000JI0YEK 3eMJIH.
YTo Takoe «IKOJIOTUIECKHE
HUIIW» U KaK OHU
dopmupytorca? GopMupoBaHUe

HUccnenoBarensckue
paboThl «DKOIOTUYECKUE
HUIIN BOKPYT TEOS —
onucaHue pakTopoB
OKPYXaroUIEH CpeIb».

3HaHUU 110 OMOpPa3HOOOPA3UIO Uccnenosarennpckue
KUZHEHHBIX (HOpM, paboThI
MOBEJCHUYECKUX «Denonornueckue
PUCTIOCOOJICHUIA, HaOTIOICHUS.
MOIU(PUKAIIUOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
c000I11eCTBAa U UX THUIIHI.
Pa3Butne u cMeHbI
pPaCTUTEJIBHBIX COOOIIECTB.
Moayab «OcHOBBI pacTeHHeBoACTBa (34 yaca)
TembI OcHOBHOe cojiep:KaHue JlesiTeIbHOCTD
IKOJbHUKOB

Tema 1. BBenenue B
PacTeHneBOICTBO

UTto-Takoe pacTeHUEBOICTBO:
OCHOBHBIE (haKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Uctopus passutus
arpOXMMHUYECKUX 3HAHUUN
(padotel M.B. JlomonocoBa, O.
JInbuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupssena,
II.A. Kocteiuena, /[.H.

[TpakTuueckas pabora
«bouka JIubuxa.




[IpssHUIIHUKOBA U Ap.).

Tema 2.
ArpoTexHUYecKui
JIKCIEPUMEHT

[IpaBuia mocTaHOBKHU
arpo3KCIEPUMEHTOB.
ITocTaHOBKA DKCIEPUMEHTOB C
pacteHusiMUA. Be10Op TemBbl,
COCTABJICHHME TMIIOTE3bI, LIETIU U
3a/1a4 3KCIEPUMEHTA M0
BBIPAIMBAHUIO PACTECHUN B
KOHTPOJIMPYEMOM Cpelie.
KoHTpoin, noBTOpHOCTH,
MIPOBE/ICHHUE IKCIIEPUMEHTA.
[InaHnpoBaHue SKCIIEPUMEHTA.
OneHka pe3ynbTaToB
JKCIIEpPUMEHTA.

OcBoeHue TEXHOIOTUU
KPYTJIOTOAUYHOTO BhIpAIBaHUS
caJaToB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIOBUSIX.

Hccnenosarenbckas
pabora «DakTopsl,
BJIMSIIONINE Ha
IpopacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[IpakTrnueckas padora
«CO0p yCTaHOBKH IS
BBbIpAlIMBaHUs PAaCTECHHUH B
KOHTPOJIUPYEMBIX
YCIOBUSIX.

Tema 3. PoJab
XHUMHUYECKHX
3JIEMEHTOB B
NUTAHUM PACTEHUH

Bopa. PactBop. BeITskKa.
AHHWOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Poip xuMuuecknx
3JIEMEHTOB B MUTAHUU PACTECHU.
[Tomy4yeHne nuTaTeNbHBIX
BEILIECTB PACTCHUSIMH.

VY noOpenusi: opraHu4eckue,
MUHEpAJIbHbIE,
MUKpoOuogoruueckue. Tumsl
NIUTaHMs pacTeHUu. Bo3nymHoe
1 MUHEpaJIbHOE (KOPHEBOE)
IIATaHUE pacTeHUM. TpaHcnopT
MUTATEJIbHBIX BEIECTB
pPACTEHUM: BOCXOIAIINN U
HUCXOISIUN TOK. BaxkHenue
Kanuiinele, pochopHbie 1
a30THBIE YIOOPEHHUsI, UX
cBoucTBa. [IpocTeie U ClnoXKHbBIE
ya00peHus.

Poct u pazButue pacreHuii:
ATambl OHTOreHe3a, (PaKTopsl,
BIIMSIOIIME HA POCT PACTECHUM:
CBET, T'yCTOTA MOCAJIOK, MUTAHUE,
cybcTpar.

Oco0eHHOCTH TUTaHUS

[IpakTuueckas padora
«CxeMbl TUTATENbHBIX
pactBopoB. Pacuer 103
yIOOpEeHH 715t
IIUTATEIBHBIX PACTBOPOBY.
[Tpaktrueckas paborta
«ITpaBuna cMemmBaHus
yI0OpEeHMIN»
[TpakTuueckas padbora
«IIutanne pacreHnii:
TEXHOJIOTHSI
IIPUTOTOBJICHHUS
NIUTATENbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYPY.
[TpakTrueckas paborta
«MOHHUTOPUHT
MUHEPAIBHOTO MUTAHUS
pacTeHUN.
[Tpaktrnueckas padbora
«PacturenbHas
JTMArHOCTUKA.
Hccaenosarenbckas
pabota «Or1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHuH, paCTEHUHN HA
IIKOJIbHOM TEPPUTOPUH,




pacTeHui a30ToM. A30T U €ro
3HAUYEHUE B KU3HU PACTECHUH.
@dopMBbI a30Ta U UX
peBpalleHue B MOYBE.
Uctounuku dochopa s
pacteHus. 3HaUCHHE
docdopcoaepKanmx
coeauHeHnu B KieTke. Poib
MAaKpO3PTUYECKUX COCAUHEHUN
dbocdopa B sHEPTETUUECKOM
oOMeHe.

Brusnue kanus Ha puznyueckue
CBOMCTBA MPOTOILIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOIHOTO
oOMeHa, cuHTe3 OEJIKOB | JIp.
Ponp xanus B moaepkaHuu
MOHHOTO OajaHca B TKaHAX, B
MPOIIECCAX CAMOPETYJIISLIHH.
Perynsaropnas u
CTPYKTypOoOOpa3oBaTeyibHas
pOJIb KanblKs. Y4YacTHe B
00pa30BaHUU KJIETOUYHOU
CTCHKH, TIOIICP KaHUH
CTPYKTYpbI MEMOpaH U
PErymsius UX IPOHUIIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjgopoduuia,
CXOJICTBO XJIopodusUIa U
reMorjo0rHa Kak
CBUJICTEIHCTBO €IMHCTBA
OpraHuYeCcKOTro MUpA.

Cepa u ero OCHOBHBIE
COCTMHCHMSI, UX POJIb B
CTPYKTYPHOU OpraHu3aluu
KJICTKH, YIaCTHE B
OKUCIIUTEIIbHO-
BOCCTAHOBUTEIHHBIX PEAKITUIX
MUKpPOITIEMEHTHI.
[Ipencraienus o posu
MHUKPODJIEMEHTOB B
MEeTabOJIM3Me PACTEHUH.
Oco0eHHOCTH MOCTYIUICHUS
MHUKPORJIEMEHTOB B PAaCTEHHUSI.
CuHepru3M 1 aHTaroHus3M

YCTaHOBKA MPUYUH
MAaTOJIOTMYECKHUX
COCTOSTHUH (TIpU
HaJIUIUH ).
UccnenoBarenbckas
pabota «O1ieHKa BAUSHUS
Pa3IMYHBIX JIIEMEHTOB Ha
COCTOSIHUE PACTECHUM
(cocraBiieHHE Pa3IUYHBIX
MOJAKOPMOK)».




AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTurenbHas [UarHocTHUKA U
METOIbI UICHTU(UKAIIIN
HEI0CTAaTKa/M30bITKA SJIEMEHTOB
[MUTAHUSL.

Tema 4.
Peryasitopsl pocta
pactenuii. 3ammura
pacTeHui

[TonsATHE O perymaTropax pocra
pactenuii. CTUMYJIATOPBI POCTA
— (UTOTOPMOHBI (aYKCUHBI,
ruO0epeIUIMHbI, IMTOKWHIHBI ).
WNHrnbuTopsl pocta pacTeHUI:
1. mpupoanbie (abciu3oBas
KHUCIIOTa U HEKOTOPBIE
(beHoIbHBIC BEIECTBA
(MuKymapoBasi, KOpu4Hasi,
CAJIMIIMIIOBAS KUCJIOTHI).

2. CHHTETUYECKUE
(MOp(aKTUHBI, peTapAaHTHI,
nedonuanThl, JECUKAHTHI,
repOoutuabl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHHUIA.
CoBpemeHHbIe crTOcOObI
MOHHUTOPHHTA.

3amura pacTeHU OT
BPEIOUTEJIEN: OCHOBBI
o6uomeTona.

[IpakTrnueckas padora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSIHUS
pactenuii. CoBpeMEeHHbIE
CHIOCOOBI MOHUTOPUHT Y.

UccnenoBarenbekas
pabota «Bnusinue
reTepoaykCcHHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAIUAX, B Pa3HBIX
YCIIOBHUSIX) Pa3JINYHBIX
pacTeHu».

[IpakTnueckas padota
«MHCcekTapun: npaBuiia u
YCIJIOBUS Pa3BEACHUs
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
NMOYBEHHAas
KYJbTYPbI, UX
NpPUMEHEHHUE B
BbIPAIMBAHUU
pacTreHmiu.
dusnojorus
pacTeHui

Bojanas, necuanas 1 moYBEHHas
KYJBTYPbI, UX TPUMEHEHHE B
BBIPAIIUBAHUM PACTEHUMU.
[IpoBeneHne BOBI B KOPHE U
cTebJie pacTeHHIA.

Boanseiil pexxuM pacTeHuU:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BIIMAIOLIME HA UX PACKPBITUE U
3aKpbITHE. 3HAYEHHE MEXaHU3Ma
peryJily UCTIapEHUs BJIaru
pacTeHueM.

@DOTOCUHTE3 — YHUKAJIbHBIN
IpoLIECC pacTeHUu. TeMHOBas 1
cBeroBas (a3sl poTocuHTE3A.
3HadyeHue porocuHTE3a IS
KUBBIX Opranu3mMoB. DakTopel
pocTa pacTEeHUM: BO3AYX U
aspanus. [logzemHoe apixanue
pacTEHU: COCTAB MOYBEHHOIO
BO3/TyXa, Ta3000MeH. ['a3000MeH

[IpakTuueckas pabora
«KopHeBoe naBieHue».
[TpakTrueckas padorta
«IIpuroroBnenne
npenapara yCTbHIL
METOZIOM CJENKA.
HUccnenoBarennckue
paboTtsl «BiusiHue
YCJIOBUM COAEPKAHUS
pacTeHn Ha KOJIMYECTBO
YCTBUIL.

[TpakTruueckas paborta
«DyHKIIMOHAJIbHAS
JIAArHOCTUKA PACTEHUM 11O
AKTUBHOCTH
XJIOPOIIACTOBY.
Hccaenosarenbckas
pabota «OmnpeneneHue
xjopodusna A u b,
OLICHKA




pu OECIIOYBEHHOM
BBIpAIBAHUH.

(bOTOCUHTETUYECKOM
AKTUBHOCTU PACTECHUI U
(bakTOpOB, BIUSIONINX HA
HEe».

[IpakTrnueckas padora
«Anpanus, CO;, u O,.
JIpIxaHue pacTeHumn.
[IpakTuueckas paborta
«JlpIxaHue pacTeHUM:
OLICHKAa UHTEHCUBHOCTH
JBIXaHUSI PACTEHUUN U
IIJIOJIOBY.
NccnenoBarenbckue
paboThl «BrnusiHue
croco0a BhIPALIMBAHUS
(cocTaBa mUTaTEIHHOM
CMECH, CXEMbl BHECEHHUS])
Ha POCT U Pa3BUTHUS
Pa3IMYHBIX PACTEHUI.

Tema 6.
KyabsTypHbie
pacTeHusl.
CoBpeMeHHbIC
ACHEKThI CeJIeKIIUN

Kak yenoBek cTai ucnoiab30BaTh
pactenus? CBs3b pa3BUTHS
IUBHJIM3AIMM YEJIOBEKA U
OJIOMAIlITHUBAHUS PACTEHU.
JomecTukanus.
HacnenctBeHHOCTD 1
M3MEHYUBOCTh — OCHOBHBIC
CBOMCTBA JKMUBBIX OPTaHU3MOB.
N3menunBocTh. Buanl
U3MEHYHUBOCTb.

I'en —MarepuanbHbIA HOCUTETD
HACJICCTBEHHOCTH U
n3MeHUnBOCTU. HyKkenHoBbIE
KHUCIOTHIL. JIokanu3amnus
FEHETUYECKOTO MaTepuasa B
KJIETKE. JleJleHne KIETOoK.
Pennukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHON OMOJIOTHH.

Tpanckpumnuus. TpaHcisuus.
Myranumu.

D¢ dexT OyTHUIOUHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHooOpasue. Uto Takoe
reHOaHk? 3aueM COXpaHsATh
TEHETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITIOCOOBI

Juckyceus
«JlomecTukanus, Bce JIu
pacTeHus U )KHBOTHBIE,
KOTOPBIE KUBYT PSAJIOM C
YEJI0BEKOM MM
OJIOMAIIIHUBAKOTCS ?
MOHO 11 CUUTATh
TapakaHa 0JIOMalllHEHHBIM
KUBOTHBIM?».
[IpakTuueckas padbora
«MoaubukanmoHHas
U3MEHYUBOCTD (JTUCThA,
UTOJIKU C OJTHOTO
JIEpeBa)».

[TpakTrueckas paborta
«I'eH — HHCTPYKLUA 110
cOopke KJIeTKu (Ha bucepe
WJIU KOHCTPYKTOPE)».
[TpakTrueckas paborta
«MyTtanus Ha 6yTepOpoe
(J1r060i 00BEKT U3
npeablayiel padboTel, rae
U3MCHCHHUE HHCTPYKITUN
MPUBENIET K U3MEHEHUIO
BHEIIIHETO BU/IA
00BEKTa)».




COXPaHEHUsS TCHETUYECKUX
pecypcoB pacTeHui (ex situ u in
situ).

3nauenue pabor H.W. BaBuiosa.

3aKOH rOMOJIOTHYECKUX PSAIOB.
[{eHTpbI TPOUCXOKIACHNUS
KyJbTypHBIX pacTennii H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIIUH.
I'ubpuauzanus. @opmel oTOOpA.
OcHOBHBIE HaNpPaBIICHUS
CEJIEKINU: YIIy4YIIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM 1 a0MOTUYECKUM
dakTopam.

EcTp 11 xu3Hp B ipoOupke?
buoTtexHOMOTHs KyJIbTYpPHBIX
pacTeHUN.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
['eneTnueckoe pelakTUPOBAHUE.
CoBpeMEHHBIE TTOIXO0bI U
JIOCTUKEHUS TEHETHYECKOTO
pPEIAKTUPOBAHUS PACTEHU.

[IpakTuueckas pabota mno
rpynnam «OTKyna Ha
HaIINX CTOJIax
(bPYKTHI/OBOIITH/3TaKI».
[IpakTuueckas paborta
«BpIpamuaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccnenoarenbckas
pabota «BeIpamyBanue
pacTeHuil B IpoOUpKe»
(MO>KHO BOCTOJIb30BATHCS
pe3ynbTaTamu
MPEABIIYIINX
HKCIEPUMEHTOB 10O
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUISL PACTEHUH).
[IpakTuueckas padorta
«I"eHOMHBIE HOKHUIIBI
(MoxenupoBaHue pabOThI
cucteMbl CRISP-Cas)».

Tema 7.
PacTturennHast

NPOAYKIMSI

Hanzemnrbie u mog3eMHbIE
opransl pactenuit. [loGer u
BUIOM3MEHEHHBII 00eT
pactenuit. CriocoObl
Pa3MHOKEHUS PACTECHUN.
[TonsTHe 0 KayecTBE MPOAYKTOB
nutanus. [TpoGnemsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIIOPTHBIMU. JlorucTrka
JIOCTaBKHU U CPECTBA
COXpPaHEHUS TTPOIYKTOB
MUTAHMUSL.

Mukpo3eneHb: noJIE3HOCTh U
TE€XHOJIOTUSI.

XUMHAUYECKAN aHAIU3
npoaykKiuu. OCHOBBI
CeKTpohOTOMETPHH.
[TorenuuomeTpusi.
Xpomarorpadus.

[TpakTuueckas padborta
«IIpenenbHO TOMyCTUMBIE
koHueHTpauu (1K) un
METO/IBI KOHTPOJIS
0e30MacHOCTH
PaCTUTEIBHBIX TIPOIYKTOB
TTUTAHUS.
Hccnenosarensckas
pabota «OrneHka kauecTBa
BBIPAILLICHHOM
MUKpO3eJIeHN» (JTU00
CBOS, JTMOO M3 MarasuHa).
[TpakTuueckas pabora
«MeTobl OLIEHKH
KayeCTBA pAaCTUTEIILHON
MPOIYKIIMN: XPAHCHHUE U
COXPaHHOCTh
MTUTATETHHBIX BEIIECTB
(Mo goctynmHomMy
000py/I0BaHUIO).
Hccnenosarenbckas




paborta «OnpeneneHue
BuTamuHa C METO10M
00paTHOTO TUTPOBAHHUS B
IJI0JIaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUs».

Monyab «buotexnoaorus» (34 yaca)

TeMmbl

OcHoOBHOE coaepxaHue

JleATeIbHOCTH
IIKOJbHUKOB

Tema 1.
buorexHoJsiorus

[TorsiTHE GMOTEXHOJIOTHH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B UeM
UX MPEUMYIIECTBO Mepe]
XUMUYICCKUM CHHTE30M. OCHOBHBIC
O0M000BEKTHI OUOTEXHOJIOTUU:
MIPOMBITIIICHHBIC
MHUKPOOPTAaHU3MBI, KJICTKA U TKaHH
pacTeHuH, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaIU3aTOPHI.

CoIpbe 111 OMOCHHTE3a U OLICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKH YTIEPO/Ia,
azorta, ¢pocdopa, MUKPOIIEMEHTOB.
UccnenoBanune HOBBIX HICTOYHUKOB
CBIpbS (BKJIFOYAsi BOMPOCHI €T0
peaBapuTebHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEITBHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTHI YIIPABJICHUS U
OTITUMH3AIIAH TTPOIIECCOB
ouocunTe3a. MeTo bl
ONTUMH3AIMY TUTATEIBHBIX CPE]I.

[IpakTuyeckas pabota
«IIpumepsl
MIPUMEHCHUS
OMOJIOTMYECKHUX
0O0BEKTOB B TBOEH
JKU3HI.

Tema 2.
MuxkpooOuoJiorusi

[TomoxeHne mpoKapuoTOB B
CUCTEME OpPTraHUYEeCKOro MUpa.
Ctpoenue OakTepuanTbHON KICTKU.
Knaccudukanus 6axreputii.
Mopdomnorus 6akrepuii. [IpocTeie
Y CJIOXKHBIC METOJIbI OKPAITUBAHHUS
Oakrepuil. Dusnonorust OakTepuii:
NUTaHUE, TBIXaHUE, POCT U
pPa3MHOXKEHUE. 3HAKOMCTBO C
JTOMEHOM Apxeun
(3KCTpeMODUIBHOCT,
0COOEHHOCTH CTPOECHHUS KIIETKH).

[IpakTtuka.
JlaGoparopHas padota
«DUKCUPOBAHHBIE
npenaparbl OaKTepHil.
Omnpenenenue Gopmbl
PEJI0KEHHBIX
KYJIBTYD
MUKpPOOPraHU3MOB,
VICIIOJIB3YSI IIPOCTOU
METOJ1 OKPACKI.
JlaGoparopnas pabota
«Onpenenenue Tuna




Mo0JI0YHOKHUCIIOE U CTUPTOBOE
opoxenue. otoTpodHBIC U
XeMOTpoQHBIE OAKTEPHUH.
Kunernueckoe onucanue nporecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMAIbHASI MOJIENb POCTA.
Kuneruka rudenu
MUKPOOPTaHU3MOB.

[TaTorennsie 6akTepun. YymHas
majoyka v YepHasi CMepTh,
00TynHM3M, CTOJOHSK, TyOepKyIIes.
HcTopust 60pb0BI €
OakTeprabHBIMU UHDEKITUSIMU.
BoiiHa 6eCKOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3MBbI JeHCTBUMN
aHTUOMOTUKOB. MEXKIIETOUHAs
KOMMYHUKaIus 0aktepuii. YyBCTBO
KBOpYyMa.

[Ipumenenue 6akTepuit
yenoBekoM. Kunetnueckoe
onucaHue OMOCUHTE3a TPOTYKTOB
MUKpOOpraHu3Mamu. bakrepun,
KOTOPBIE MOTYT pa3jiarath
TUTACTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTUH.
HckyccTBEeHHBIE acCOITUAITIN
PACTEHHI C MUKPOOPTraHU3MaMH

KJIETOYHOW CTEHKH
METOJ/IOM OKpallIuBaHUs
o ['pamy» (mipu
HAJIMYUU PEAKTHUBOB).
JlabopaTopHas pabota
«IIpuroTtoBrenue
IPYKU3HEHHBIX
npenapaTon
MOJIOYHOKHUCIIBIX
OaKTEpHII».
JlabopaTtopHas pabota
«IloceB cMbIBa C pyK Ha
yaku [letpm».
JlaGoparopHas pabota
«Bplenenue yucTou
KyJbTYPhI OaKTEpUH.
Meton pa3BeacHUN.
MeToa UCTOIAOIIETO
HITPUXAY.
JlaGopatopHas paboTa
«Mopdonoruueckas
XapaKTepUCTUKA
BBIJICJICHHOM YMCTOM
KYJBTYPBI:
XapaKkTepUCTUKA
KoJIOHUH, (hopma
OakTepuii, TUII
KJICTOYHOU CTEHKN.
JlaGoparopHas pabota
«CpaBHeHue pocTa
MHUKPOOPTaHU3MOB Ha
yarike 0e3 u C
n00aBIeHUS
AHTHOHMOTHUKOBY.
Uccnenosarenbckas
pabota «Ilouck
MUKPOOPTaHU3MOB
obnagaronmx
AHTArOHUCTUYECKOMN
AKTUBHOCTBIO».
Hccaenosarenbckas
pabota «Brinenenue
MOJIOYHOKHCIIBIX
OakTepuid,
UCCIIEIOBAHUE UX




AKTUBHOCTW.
Uccnenoarenbckas
pabota «Bbiaenenue
OaKTepHil MOJE3HBIX
JUISL PACTEHUID.

Tema 3.
JyKapHOTHYECKHUE
OpPraHu3Mbl B
OHMOTEXHOJIOTHHU
(I1ecHeBbIe TPUOBI,
AP OAIKM,
BOJI0POCJIN)

[1necueBbie rpUObI MPOTYIICHTHI
OMOJIOTUYECKH aKTUBHBIX BEIIIECTB
OO611ast xapakTepuCTHKa APOAOKEH
caxapomuueroB. Mcropus
HCIIOJIb30BaHUs IPOKIKEN B
TPaAUIIMOHHON OMOTEXHOJIOTHUH.
TexHonoruu BUHOACIUS U
XJ1€00IICUCHHS,
CHeUaIN3UPOBAHHBIE PACHI
Ipoxckeil. MeTabosIu3M IPOXIKEN.
Peakuust cnupToBOro OpoKeHUsI.
[Tony4yeHre BTOPUYHBIX
MeTa0O0JIUTOB B APOioKaX. Jpoxoku
KaK IPOJYLIEHTbl OMOTOIUIMB.
[TosyueHue 1ieseBbIX OEIKOB B
TPOXKKAX.

Oco0eHHOCTH BEreTaTuBHOTO U
IIOJIOBOTO PA3MHOKEHUS Y
OPOXOKEN, 3HAUCHUE U3YUCHUS
MHUTO32a U [IUTOKUHE3A IS
ONTHUMM3ALUH ITPOLIECCOB
KYJIbTUBUPOBAHUS JPOKIKEBBIX
ITaAMMOB, TIOHUMAHUS TPUYUH
NaTOT€HHOCTH JIPOKIKEN U TpuOOB,
NOKMCKa MUIIIEHEN (PYHTUIIUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
Ipenaparos.

Bopopocnu — nepcrieKTUBHbBIN
00BEKT sl MPOU3BOJICTBA OeKa U
yriaeBoAoB. buorexnonoruueckue
METObl OYUCTKH TBEPBIX,
KHUJIKUX OTXOJIOB U ra3000pa3HbIX
OTXOJI0B MPOU3BOACTB. CTOUHBIE
BOJbI. CXeMbI OYUCTKHU.
buodunbTpsel, a3poTeHKH,
METaHTEHKH, OKCUTEHKH.
AKTHUBHBIM W U BXOJSIIUE B HETO
MUKpOOpraHu3msbl. Fcrnosb3oBanue
BOJIOPOCJIEN B OUYMCTKE CTOYHBIX
BOJI.

JlabopaTtopHas pabota
«IToncuer kneTok
JPOXKEHN B KaMepe
I'opsieBax.
JlabopaTtopHas pabota
«OOHapyxeHue
MPOJYKTOB CIUPTOBOTO
OpO>KEHUSI: ITHIIOBOTO
CIUpTa U YTIAEKUCIOTO
razay.

JlaGoparopHas pabota
«Habmonenue
Pa3MHOXKEHUS
TPOMOKEBBIX KIIETOK.
[IpakTuueckas paborta
«Ilonmyuenue TBOpOra u
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaKTepHii».
[Tpaktruueckas paborta
«OcHOBHBIE BUJIBI KBaca
U MX XapaKTEePUCTUKA
«Apoxxu n
MOJIOUHOKHCITBIE
OakTepuu,
IPUMEHSIEMBIC IS
IIPOM3BOICTBA KBAcay.
[Tpaktruueckas paborta
«CpaBHUTENBHBIN
aHaJIU3 Pa3BUTHUS
JIPOAOKEN B a3pOOHBIX U
aHa’POOHBIX
YCIOBUSIX.
[TpakTrueckas paborta
«MeTobl OLICHKU
CBOMCTB
XJ1Ie00TNEKapHBIX
TIPOKIKEM.
OcoOennoctu
pUMEHEHUS




IIPECCOBAHHBIX,
CYILIEHBIX U
WHCTaHTHBIX
TIPOKIKEIN.
UccnenoBarenbckas
pabota «Bnusinue
(U3UKO-XUMHUECKIX
(haKTOpPOB Ha KAYECTBO
OMOTEXHOJOTHYECKOMN
npoayKiuu (KBac,
kedup, coIp, Xj1ed 1
TIp.)».
Uccnenosarensckas
pabora «Bnusiue
(U3UKO-XUMUYECKHUX
(bakTopoB Ha POCT
Bojopociu (Chlorella
vulgaris)».

Tema 4. HacnencTBeHHOCTE U [IpakTuyeckas pabota
HacaeacrBennast M3MEHUYNBOCTb — OCHOBHBIE «MoaudukamoHHast
uHdopmauus CBOMCTBA KUBBIX OPraHU3MOB. U3MEHUYUBOCTD (JIUCThS,
N3menunBocTs. Bunnl UT'OJIKH C OJJHOT'O
U3MEHYUBOCTb. JIEpeBa)».
['en —MaTepuanbHbIl HOCUTEND [IpakTuyeckas pabota
HACJIEJICTBEHHOCTH U «I"eH — MHCTPYKLHUS IO
n3MeHunBocTU. HykiienHOBbIE cOopKe KJIEeTKH (Ha
KHUCJIOTHI. Jlokanmu3anus oucepe win
T€HETUYECKOro MaTrepuasa B KOHCTPYKTOPE)».
KJIETKE. [{eJIeHne KIIeTOK. [IpakTuueckas padora
Penukanus JIHK. OcHoBHas «MyTtanus Ha
JI0OTMa MOJICKYJISIPHOM OWOJIOTHH. oytepOpose (mobdoi
Tpanckpunuus. Tpancusuus. 00BEKT U3 MPEbIAYIICH
MyTanuu. paboThI, IIe U3BMEHEHNE
WHCTPYKIUHU TPUBEIET
K HU3MEHECHHIO
BHEIIIHETO BUJIA
00BeKTa)».
Tema S. [TomoxeHune BUPYCOB B CUCTEME IIpocmotp
BupycoJsiorus oprannudeckoro Mmupa. CTpykTypa U | TOKYMEHTaJIbHOTO
XUMUYECKUN COCTAaB BUPYCOB. dbunbpMa 0 BUpycax.
Knaccuduxanus BUpycoB. [IpakTuyeckas padora.

Penponykuus BupycoB. Bupycsl -
BO30yAUTENN UH(DEKITMOHHBIX
00se3Heil. OHKOBUPYCHI.
bakrepuodaru: ctpoenue,

«Meton pa3BencHUIN.
[IpakTuueckas padora.
«TurpoBanue
OaxkTepruodarony.




CBOMCTBA, IPUMCHCHHE.
buonoruyeckue metonpl 60pbOBI €
BHPYCAMH.

Tema 6. I'ennasn

OCHOBBI FT€HHON MH)KEHEPUU.

[IpakTuueckas paborta

HHKEHEPHUSs U Bexkropa. Cneriududeckue «OHJIOHYKJIEa3bl
OMOTEXHOJI0THH dbepMeHThI OaKTepHUH. pectpukimu (padota ¢
buorexHomornu mpoayKiuu HYKJICOTUTHBIMU
OCJIKOB B OaKTEPHATBHBIX MIOCJICIOBATEILHOCTSIMHU
KYyJIbTypax. JJOCTHKEHUS] TEHHOU Ha Oymare)».
WHXEHEPUHU U OMOTEXHOJIOTHH. [TpakTuueckas padborta
CRISPR/Cas — cucrtema «I"eHHBIC HOKHUIIBI -
aJalTUBHOTO UMMYHHTETA CRISPR/Cas
Oakrepuii u apxeir. [MO. Metoasl | (MOAEINPOBAHNE HA
noxyuyenust 'MO. Ooymare)».
Urpa-nuckyccus:
«Bpurpai rpanT Ha
coznanue I'MOy.
Tema 7. JloMecTukanus OCHOBHBIX Juckyccus
Bbuorexnosiorun B JIOMAIITHUX KUBOTHBIX; «/lomecTukanmsi, Bce u
’KHBOTHOBOJICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTeHus U KUBOTHBIC,
JIOMECTHKAITNN KUBOTHBIX KOTOPBIE KUBYT PSIZIOM
(JTMcuIa, HOpKa | JIp. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAyYHOM IITKOJIBI 0JIOMalTHUBAIOTCS ?
akajemuka bensiepa). MoO>KHO 71 CUMTATh
CoBpeMeHHBIE METOIBI B TapakaHa
’KUBOTHOBOJICTBE: TPAHCIJIAHTAIUS | OJIOMAITHEHHBIM
AMOPHOHOB, XMMEPHBIE )KUBOTHBIE, | JKHBOTHBIM?)».
KJIOHUPOBAHHUE. [Tpaktruueckas paborta
OcHoBHBIE 00JIE3HU KUBOTHBIX U «Metoauka
POJIb MMaTOTE€HHBIX KJIOHUPOBAHMUSI
MUKpPOOPTaHU3MOB U MApa3uToOB B | (MOJENMPOBAHUE HA
Pa3BUTHH 3a00JIEBaHUI TOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX Mepax [TpakTrueckas paboTta
O0pbOBI C HUMHU; POJIb TIOJIE3HBIX «CocraByieHHE paliioHa
MHUKPOCUMOHOHTOB B OPTaHU3ME MTUTaHUS KUBOTHOTO,
KUBOTHBIX. [ToJT0KUTEIBEHOE 1 pacder pacxoJ0B Ha
no0oYHOe (OTPULIATEIIBHOE) COJICP>KAHUEY.
BO3JICHCTBUHM aHTHOMOTHUKOB Ha UccnenoBatenbckas
OpraHU3M B XOJI€ JICUCHUS paborta «OrneHka
YKUBOTHBIX; 1IETTU U 3a7[a4H KauyeCcTBa MOJIOYHOM
BeTepuHapuu. buorexnonorus IPOIYKIIAN.
KOPMOBBIX IIPEMapaToB.
Tema 8. OCHOBHbBIE METO/IbI CEJICKIIUH. [TpakTuueckas padborta

buorexHoJioruu B
pacTeHueBOACTBE

I'm6punuzanus. opmer ordopa.
OCHOBHBIE HAMPABJICHHSI

«BpIpaiBaem ropox.
Kak nposectu




CEJIEKIMU: YIIyUIIEHUE
YPOKaUHOCTH, YCTOUUYUBOCTH K
OMOTHYECKUM B a0MOTHIECKUM
dbakTopam.

OCHOBHBIE MOJXO/IBI CEIEKIINU U
OMOTEXHOJIOTHH KYJTbTYPHBIX
pactenuii, [ nbpuaun3zanus,
oTHajgeHHas THOpuAN3anus,
UCKYCCTBEHHBIN 0TOOp, TETepO3HUC,
TpaHchopMalusi, MyTareHes,
T€HETUYECKOE PEAAKTUPOBAHUE).
Uctopus cenexunu B Poccuu u
MUpE, UCTOPHS PA3BUTHS
BAKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHUM.

Kak denoBek moxer

Mo udUIIUpPOBaTh pacTeHU?
I'ennas naxxenepus pacreHui: Yro
TaKO€ TeHETUYECKast NHKCHEPUS
pactenuil. TpaHCTE€HHbBIE PACTEHUS.
Meroas!l nosyuenus. O0pazoBaHue
OIyXOJIEH Y PACTCHUM.
ArpobakrepuaibHas
Tpanchopmarus: Ti-mma3Muabl.
I'ensr T-AHK. MonekyinsipHo-
T€HETUYECKUE MEXaHU3MBbI
Tpanchopmanmu. ['eHeTnueckoe
penaktupoBanue. CoBpeMeHHbIE
MOAXOJbI U IOCTUKEHHUS
TEHETUYECKOTO PEIAKTUPOBAHUS
pacTeHU.

Ectb 1u xu3Hb B IpoOUpKe?
buotexHonmorus KyibTypHBIX
pacTeHUN.

CKpElUIMBaHUE y
ropoxay.
[IpakTrnueckas padora
«I"eHOMHBIE HOKHUIIBI
(MoJeIMpoBaHUe
pabOThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbckas
pabora «BeIpaiBanue
pacTeHui B IpoOUpKe»
(MOXHO
BOCITOJIb30BaThCS
pe3ysibTaTaMu
IPEIbITYIINUX
HKCIIEPUMEHTOB TIO
COCTaBIICHUIO
MUTATETbHBIX
pPacTBOPOB ISt
pacTeHuit).




