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HHOACHUTEJIBHAS 3AIINCKA

AKTYaJIbHOCTh W Ha3HaueHHe mnporpammbl. [Iporpamma pazpaborana B
COOTBETCTBUM C TpebOoBaHusiMU DenepalbHOr0 rocyJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOrO OOmIero o0Opa3oBaHMs, OPUEHTUPOBAHA Ha oOOeclIeUYeHUe
WHJUBUIYAIbHBIX TOTPEOHOCTEH OOy4YaloIUXCAd M HalpaBieHAa Ha JOCTH)KEHHE
MUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS C
y4eToM BBIOOpa yYaCTHHKaMHM OOpa30BaTEIbHBIX OTHOIIEHHWH KypCOB BHEYPOUHOMU
JESITEIBHOCTU. DTO MO3BOJISIET 00€CTIeUUTh €IMHCTBO 00s3aTebHBIX TpeOboBaHuit ®I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa30BaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
IpeeaMu.

AKTyaJbHOCTh  peaju3allid JaHHOW  TIporpaMmbl  OOyCJIOBIIEHa  caMoid
0COOEHHOCTBIO MPOEKTHO-UCCIIEOBATENBCKOMN ACITEIBHOCTU. DTA IEATEIbHOCTD JIEKUT
B OCHOBE ITO3HABATEIILHOTO MHTEpeca peOeHKa, BISETCS 3aJI0rOM YMEHUS [JIAHUPOBATh
TO0BIE IEMCTBUS U BAXKHBIM YCIIOBUEM YCIIEUTHOM peasn3aiuu uaei. JIroopie n3MeHeHusI
COBPEMEHHOT0 O0O0IlecTBa CBSI3aHbl C TPOEKTaMU M HUCCICAOBAHHSIMU — B HayKe,
TBOpPYECTBE, OM3HECE, OOLIECTBEHHOM XU3HU. [103TOMYy Ba)KHBIM 3JIEMEHTOM Pa3BUTHUSA
JUYHOCTU OO0yYaromerocs: ABisieTcss (POPMUPOBAHME OCHOBHBIX HABBIKOB IPOEKTHO-
MCCJIEI0BATENbCKON JEATEIBHOCTH.

[Iporpammoil npeaycMoTpeHO (POPMUPOBAHME COBPEMEHHOI'O TEOPETUYECKOTO
YPOBHS 3HAHMH, a TaKXe W MPAKTHUYECKOro OmbiTa padoThl ¢ J1abOpaTOPHBIM
00Opy/I0BaHUEM, OBJaJICHUE MpPUEMaMHU HCCIEI0BATEIbCKON AESTENIbHOCTU. MeToabl
OpraHu3ali  00pa30BaTENIbHOW W  HAYyYHO-HCCIIENOBATEIbCKONW  JESTEIHHOCTU
npenycMaTpuBaroT (HOPMUPOBAHHE Y OOYYAIONMIUXCS HECTAaHAAPTHOTO TBOPUYECKOTO
MBIIIEHUS, CBOOOIbI CAMOBBIPAYKEHUS M MHAUBUIYATbHOCTH CYXKICHUH.

Jlns monHOro ydera MOTPEOHOCTEM ydaluxcsi B MPOrpaMME HCIOJIb3YeTCs
muddepeHIrpOBaHHBIN  MOAXOA, YTO CTUMYJIUPYET Yy4yallerocs K YBEJIMYEHHUIO
NOTPEOHOCTH B MHAMBUAYAJIbHOM, HHTEIUIEKTYaJIbHON 1 TTO3HABATENbHOM JESITEIbHOCTH
Y Pa3BUTHUIO HAYYHO-UCCIIEA0BATEILCKUX HABBIKOB. [IporpamMma cranet BOCTpeOOBaHHOM
B TMEPBYID Ouepelb MIKOJIbHUKAMHU, KOTOpbIE HMEIT CTOMKHI HWHTEepec U
COOTBETCTBYIOIIYIO MOTHUBALMIO K U3YYEHUIO MTPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA,
€CTECTBEHHBIM HAayKaM U TEXHOJIOTHSIM.

B noapocTkoBOM Bo3pacTe ydauecs MposBIISIIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 00JIaCTM 3HAHMM, HAy4YHOM HaNpaBiIE€HUU WM MpodeccuoHanbHON
nesTeNbHOCTH. TakuMm 00pa3oM MPOUCXOAUT (OPMHUPOBAHME TO3HABATEIBLHOU H
npo(hecCHOHANBHON COCTaBISAIONIEH JTUYHOCTH, TIOMOTAeT yJalleMycsl B ONpeAesieHuU
OyyIero >KM3HEHHOTO MTyTH U B MPO(HeCCHOHATBFHOM BBIOOPE MOCTIE OKOHYAHUS IITKOJTBI.
[Tomo6HOrO poJa 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSHHOE JKeJIaHUEe IIKOJIbHUKA
K TO3HAaHUI0O HOBOTO, PACHIMPEHUI0 U YTIyOJICHHIO COOTBETCTBYIOUIMX 3HAHUM, U
MOJIYYCHUIO HOBBIX B TOM YHCII€ NPAKTUYECKUX HABBIKOB, a TaKKe MOTHUBUPYET



ydaierocst Ha npoGopHeHTAIHIO.

[Iporpamma HareneHa Ha TIOMOIL PEOCHKY B OCBOCHHHM OCHOB OPTaHM3AIlUU U
OCYIIIECTBJICHUSI COOCTBEHHON MPOEKTHO-MUCCIIEA0BATEILCKON ACATEIHHOCTH, a TAK)XKE B
npuOOpEeTEeHUH  HEOOXOMMMOTO  OmbITa 1t paboThl  HAA  WHIWBHIYATHHBIM
MCCJICIOBAHUEM WM TIPOEKTOM. [IporpamMma MOMOXKET IMIKOJIBHUKY B Oosiee TITyOOKOM
U3YYCHUH UHTEPECYIONIeH ero o0JacTH €CTECTBEHHBIX HAyK, a TaKKe B MPUOOpPETEHUN
BaXKHBIX COILIMAJIBHBIX HABBIKOB, HEOOXOIWMBIX JI MPOJYKTUBHOW COLMANU3AIMUA U
(dbopMHUpOBaHUSA IPAKIAHCKON MO3UIINU:

— HaBBIKA CAMOCTOSTEIBHOTO PEIICHUS aKTyaJbHBIX HCCIEAOBATCIIbCKUX WA
NPAKTUYECKUX 3ajad, BKIIOYAIOIIETO B ce0s yYMEHHE BHJIETh W aHAIM3UPOBATH
npoOiiemMbl, HYXKJAIOIIMECs B PEIICHUH, YMEHHE JIeTalbHO MpopadaTeiBaTh U
peann30BbIBaTh CIOCOOBI paOOTHI C HUMH, YMEHUE TUIAHUPOBATH COOCTBEHHYIO padoTy U
CaMOCTOSTEIIEHO KOHTPOJIMPOBATH CBOE TIPOBIIKEHUE K KEITACMOMY PE3yJIbTaTY;

— HaBbIKa T€HEPUPOBaHUS U O(DOPMIICHHS COOCTBEHHBIX HJIEH, OOJICUEHHS HX B
yIOOHYIO JIs1 pacpOCTpaHeHUs (GopMy;

— - HaBBIKA YBOKUTEIHLHOTO OTHOIIEHUS K Uy)KHM B3TJIAaM B UACSIM, 0(OPMIICHHBIM
B paboTax JApyrux JIOJed, APYruX aBTOPOB — BIAJIETBIEB MHTEIUICKTyaIbHOU
COOCTBEHHOCTH;

— HaBblKa  MYOJIMYHOTO  BBICTYIUIGHHS — Tepel  OONIbIION  ayJuTOpUEH,
apryMEHTUPOBAHUS U OTCTaWBaHUS CBOCW TOYKH 3pPEHHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB M B3POCIBIX, YOSKICHHs APYTUX B CBOCH MPaBOTE, MPOJIBIKCHUS CBOMX
e,

— HaBbIKa padOTHl CO CICIHAIM3UPOBAHHBIMUA KOMITHIOTEPHBIMHA TPOTPAMMaMH,
7a00paTOpHBIM  000pYJIOBaHUEM, TEXHHMUYECKHUMH YCTPOHCTBaMH, OMOJIMOTCUYHBIMU
dboHTAMM W HWHBIMH pecypcaMH, C KOTOPBIMH MOXKET OBITh CBSI3aHa MPOEKTHO-
UCCJIeIOBATEIbCKAS IEATEIbHOCTD IKOJIbHUKA.

Kpome Toro, pabora MmKOJbHWKA HaJ NPOSKTOM WM WCCIEIOBaHUEM Oyaer
CIOCOOCTBOBATH U PA3BUTHIO €T0 aICKBATHON CaMOOIICHKH.

BapuaHTtsl peanu3zauuu nporpaMMbl 4 ()OPMbI IPOBEACHUS 3aHATHH.

JlanHast mporpamMma paccuuTaHa Ha paboOTy CO MIKOJIbHUKaMHU 6-8 Kiaccos.
[lenarory BayxHee akIlEHTUPOBATh CBO€ BHUMAHHE HE CTOJIBKO HAa KaueCTBE Pe3yJibTara
IIPOCKTa WIIM MCCIICIOBAHMUS, CKOJILKO Ha TOM, YTOOBI yUalTUICS MMOTy4Yal 3HaHUS B TOM
YHUCJIC M YePEe3 BBITTOJIHCHUE MPAKTHUECKOTO 3aaHus, JIeJIal BEIBOIBI U YMO3aKITIOUCHHSI
HAa OCHOBAaHMHM CBOETO HWCCJICAOBAHMS, YYWICS CpaBHHBAThb €T0 PpPE3yJbTaThl C
TEOPETUYECKUM MATEPUAJIOM U UCCIICIOBAHUSIMH JIPYTUX IMKOJLHUKOB. Takum 00pa3om,
IITKOJTBHUK OCBOUT OCHOBBI TTPOCKTHO-UCCIIEA0BATEIBCKON ACATENHPHOCTA M IPHOOPETET
HAaBBIK KPUTHYECKOTO OTHOIIICHUS K MaTepHay.

[Iporpamma pa3zbuTa Ha MOJIYJIHM, KOTOpble MOTYT OBITh HCIIOJb30BaHbI JIHOO
4acTU4HO, JiMO0 monHocThio. Tak wmoaynb «Kak IKMBOTHbIE W pacTeHHs
MPUCTIOCA0IUBAIOTCS (IBOJIIOIIMOHHAS SKOJIOTHS) TPEIIOIaraeTcs i U3ydeHus B 6



KJacce B TedeHue ogHoro roja (34 gaca B rox). Moaynu «OCHOBBIPACTEHUEBOJICTBAY U
«buoTtexHonoruss» paccuntansl Ha 34 yaca U MOTYT OBITh peaIM30BaHbI B 7 Kjacce, B 8
KJIacce paccMaTpuBaercsi Moy b «buorexHomorun» (34 vaca).

B3aunmocBsa3p ¢ nporpammoii Bocnutanusi. [Iporpamma kypca BHEYpOUYHOU
NEeATEIbHOCTH pa3paboTaHa C Y4YE€TOM pPEKOMEHJAlUUid MPUMEPHON MPOrpaMMBI
BOCIUTAHMUSI, YIUTHIBAET MICUXOJIOTO-TIEAarOrnuecKre 0COOEHHOCTH JIaHHBIX BO3PACTHBIX
KaTeropuii. ITo MO3BOJISET HA MPAKTUKE COCIUMHUTH OOYUYaIONIYI0 U BOCIHUTATEIHHYIO
NEATENIbHOCTh Me1arora, OpueHTUPOBATh €€ HE TOJIbKO HA MHTEIUJIEKTYaJbHOE, HO U Ha
HPABCTBEHHOE, COI[MAIIBHOE Pa3BUTHE peOeHKa. DTO MPOSIBISIETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YIBTATOB pEaju3alliy MPOrpaMMbl BHEYPOUHOUR
JNEATEIBHOCTH, HALLIEIIINX CBOE OTPAXKEHUE U KOHKPETU3ALUIO B IPUMEPHOU IPOrpaMmMe
BOCTIUTAaHUS,

— B BO3MOHOCTH KOMIUIEKTOBAHUSI PA3HOBO3PACTHBIX TPYII Ji OpraHu3aluu
npoOpUEHTAITMOHHONW  JEATEIBPHOCTH IIKOJIBHUKOB, BOCIUTATEIbHOE 3HAUYCHUE
KOTOPBIX OTMEUYAETCS B MPUMEPHOM NMPOrpaMMe BOCIIUTAHUS;

— B UHTEPAKTUBHBIX (opMax 3aHATHUH [UIS I[IKOJLHUKOB, O0ECIEYHBAIOIINX
OOJIBIITYI0 WX BOBJIEYEHHOCTh B COBMECTHYIO C TIE€JaroroM W JPYTUMHU J€TbMHU
JEeSTEIBHOCTh U BO3MOKHOCTb 00pa30BaHus Ha €€ OCHOBE JAE€TCKO-B3POCIIbIX OOLIHOCTEM,
KJIIFOYEBOE 3HAYEHUE KOTOPBIX JUIA BOCHUTAaHUA IOJYEPKHUBAETCA IPUMEPHOU
MpOrpaMMON BOCIIUTAHUS.

Oco0enHocT padoThI YUYUTEJIs MO MporpamMMme. 3ajiadya yYuTeNsi COCTOUT B TOM,
yTOOBl  CONMPOBOXAATH IMpolecc Npo(EecCHOHATBLHON OpHUEHTALMM  IIKOJIbHHKA,
packphiBasi MOTEHIMAJ KaXXOr0 Yepe3 BOBJIEUYEHHE B MHOTOOOpA3HYIO JEATEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX (hopmax. [Tpu 3ToM pe3ynabTaToM pabOoThl YUUTENS B IEPBYIO
ouepelb SBISIETCS JUYHOCTHOE PpAa3BUTHE Yy4allerocs. JIMYHOCTHBIX pe3yJIbTaTOB
YUUTEIb MOXET JIOCTHYb, YBJIEKas Y4YEHHMKa COBMECTHOM M HMHTEPECHOH UM 000UM
NeSTENIbHOCThIO, ~ YCTaHABIMBasg  BO  BpeMs  3aHATUH  J0OpoKenaTerabHYIo,
MOJIICPKUBAIOLIYIO aTMOC(EPY, HACHIIIAsA 3aHATHS IEHHOCTHBIM COAEPKAHHUEM.

IIpumepHas cxema IpoBEACHUs 3aHIATUH 10 IIPOrpaMMe:

1. OObsicHEHNE TEOPETHUECKOTO MaTepraa 1mo Teme.

2. IloarotToBKka K HSKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXJAEHHE OOBEKTOB [
PAKTUYECKOTO 3aHATHUA.

3. IlpoBeneHune NpakTUYECKOTO 3aHATHS — OCHOBHAS 33/1a4a OCBOEHUE METOJ0JIOTUI
JAHHOI'O DKCIIEPUMEHTA.

4. Ilo OKOHYaHUU TMPEMIOKUTH JETAM, KOTOPbI€ 3aMHTEPECOBAINUCH JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIEAOBATENIbCKUIN MpoeKT. s 3Toro HeoObxoanumo
o0CyIUTh OOBEKThI, KOTOpbIE YYEHUK OyleT UCClen0BaTh, COCTABUTh IUIaH
DKCIIEPUMEHTA.

5. IloMoub y4eHHKY IPOAHAIU3UPOBATH PE3YJIBTATHI IKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEA0BATENIBCKON AEATEIbHOCTH IIKOJIbHUKOB



MOKHO B TIpoIlecCce€ 3alllUThl MMH CBOMX pabOT B paMKax IIKOJbHON Hay4dHO-
MPaKTUYECKON KOH(DEPEHITNN.

COJIEP)KAHUE KYPCA BHEYPOUHOM JESITEJIBHOCTH

Monayib «Kak :KMBOTHbIE U PACTEHUSA NMPUCTOCAOJIUBAIOTC» (IBOJIIOIMOHHASA
3KoJI0THsl) 5 Kiacce (34 yaca)

1. Mot uccneoyem scuewie oovexmot (6 uacos)

CBoiicTBa M CTpOEHHUE MKUBBIX OPraHU3MOB (CTpOCHHUE KIETKH). Bua, ocobp —
OpraHu3M Kak efuHas cuctema. Axantanuu (npucnocodnenus). [lonstue romeocrasza
®KUBOTO opranusma. CriocoObl ero mojiepKaHusl.

[lonsitTue BapuatMBHOCTH Tpu3Haka. HccnepoBarenbckue pabotel «Bcee
(cunubl, 6€nKu, 6epe3sl U T.11.) OJUHAKOBbIE? DOTOKBECTY.

Orpanuuenus Mopdonoruueckux # pusnonornueckux agantanuii. [louemy
OpraHu3Mbl HE CTAHOBATCA OECKOHEYHO OOJBIIMMH, MaJICHbKUMHU, BCESIHBIM.
[Ipaktuueckas padora «CocTaBisieM KHUTY PEKOPAOB PACTEHHUM M KUBOTHBIX HAIIETO
Kpash».

2. Bnusanue oxpyscarowieini cpeowt na sncugwte opzanusmol (12 uacoes)

dakTopbl OKpyXKaromiei cpeapl (a0MoTHUYECKUEe, OMOTUYECKHE, aHTPOIOTECHHBIE).
[Ipumepbr  abuoTuueckux  (PaKTOPOB, OKa3bIBAIOUIMX OCHOBHOE BIIMSHHE Ha
KUBHEACATENBHOCTh  KMBBIX  OPraHU3MOB:  TeMmImeparypa, CBET, BIAXXHOCTb.
[Ipaktuueckoe 3ansitue «l{Betr u Temioy» (KyOUKHU JbJa B3BECUTH, MOJIOKHUTH B YaIIKU
[lerpu Ha pasHolBeTHYIO Oymary, yepe3 30 MUHYT B3BECHUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTudeckoe 3ansitue «YTo pacTBopseTcs B BoAe» (IKCIEpUMEHT « Kuakuii
nom»). [Ipaktuaeckoe 3anstue «luddysus BemecTs B Boje (pacTBOPHI)», «/[BukeHue
pacTBopoB 1o MHBEeTKY». [IpakTthueckoe 3ansatue «Jleg mmaBaeTr B Boue (aicOepru,
3aMmep3aHue BoA0eMOB)». [IpakTuyeckoe 3anstue «Jleg npu 3amep3aHun pacuIupsieTcs»
(pazpyuienue KkamHs (TOYBOOOPA30BAHUE), 3aMEP3aHUE KIIETOK).

OcHOBHBIE ~ 3aKOHOMEPHOCTH  MPHUCIOCOOJICHHS  JKMBBIX  OPraHU3MOB K
abmotnueckuMm (aktopam. [IpucrnocoOiaeHnss K OCHOBHBIM aOMOTHYECKUM (haKTOpam:
TeMIiepaTypa, BIaXHOCTh W cBeT. l[Ipaktmueckoe 3ansitue «lllyba» (xkyOuwku baa
3aBEpPHYTH B pa3HbIil MaTepual, B3BecuTh). [IpakTuyeckoe 3anstue « [ IMrMmeHThD (MOKHO
pa3lienuTh Ha BaTMaHe KpacuTenu u3 QuomacrepoB». IIpaktuueckoe 3anarue «Kak
YKUBOTHBIC TIJIABAIOT B BOJIe» (DKCIEPUMEHT C MUTIETKOM ).

UccnenoBarenbckue padoThl «BrusiHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBbI)
HAa pAacCTEHUsS B ECTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBHUSAX» (Ha JIOCTYITHOM
MaTrepuane).

3. Bzaumooeiicmeus sncusvix opeanuzmos (4 uaca)

buotnueckue (bakTopBhI. 3aKOHOMEpPHOCTHU pa3BUTHS MEKBHUIOBBIX



B3aUMOOTHOUIeHU. KosBomronus (XUIIHUK-KEPTBA; Mapa3UT-XO35IMH) OBOJIIOLUS
cTpareruii 1o0bBaHusl nun. CounanbHOCTh. Buasl-Bcenenunpl. Ilepeduens pacteHuil-
Bpenuteneir. MccnemoBarenbckas pabora «HaOmromeHuss 3a B3aMMOOTHOIICHUSIMH
KUBOTHBIX MTPU AOOBIBAHUY MUIIY (KOPMYIIKH JJIS IITULL, JUIsI TOPOJICKUX HIIM CEITBCKHUX
KUBOTHBIX). BeO-kamepwr». HcciemoBarenbckas paborta «PacmpocTpaHeHue BUIOB-
CHUHAHTPOIIOB B HAILIEl MECTHOCTH.

4. Yenoeex 6 ycuznu pacmenuii u yxcusomusix? (6 uacos)

AnTponorennsie ¢pakropsl. [IpaBaa a1, 4To MepBOOBITHBIE JIFOIU )KUITU B TAPMOHUU
¢ npuponoi. OoMalIHUBaHNE U NPUPYUYEHUE KUBOTHBIX M PACTEHHN. 3a4eM cracaTh
BBIMUPAIOLIME BUIBI, KaK 3TO jAenarb. KyJbTypHbIE pacTeHHS W WX JIHUKUE MPEIKH.
[ToueMy BakHO MX COXpaHATh. PazHOOOpa3ue KyJbTypHBIX PACTEHUHN U WX 3HAUYEHUE B
KU3HU yesnoBeka. KpacHas kaura Baieid teppuropun. Oco0o oxpaHsemMble TEPPUTOPHH,
3anoBenHuku Poccum m mupa. [lpaktuueckas pabora «PazHooOpasue KyJIbTypHBIX
PACTEHHI B BallleM PETHOHEY.

HccnenoBarenbekass pabota «BinsHHEe aHTPONOreHHBIX (PaKTOPOB HAa Pa3BUTHE
pacTeHUi B TOPOJI€/HACEIIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckass padora «OOIIT B Bamem pernoHe — yHUKaJIbHbIE
OOBEKTHI IPUPOABI».

5. Ikonozuuecxkue nuwmu (6 uacos)

buocdepa — omHa u3 BaxHeHmUx obonouek 3emid. UTO Takoe «IKOJIOTHYCCKUE
HUIIM» W Kak oHu (opmupytorcs? dopmupoBanue 3HaAHUN TO OHMOPa3HOOOPA3UIO
KU3HEHHBIX  (QOpM,  MOBEACHUECKUX  MNPUCHOCOONEHMH,  MOAU(PUKALMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTutensHbie cooliiecTBa U ux TUILL. Pa3Burtue
Y CMEHBI paCTUTEIBHBIX COOOIIECTB.

UccnenoBatenbckue paboThl «DKOJIOTMUECKUE HUIIM BOKPYr TeOs — OINMUCaHUe
(pakTopoB oOKpyxatouieil cpens». HccnenoBatenbckue pabotel «DeHonornueckue
HaAOJIIOICHUS».

Moayiab «OCHOBBI pacTeHHEBOACTBA» 7 KJjacc (34 yaca)
1. Beeoenue ¢ pacmenuesoocmeo (1 uaca)

UYro-Takoe pacTEeHHEBOJICTBO: OCHOBHBIE (DaKTOPHI BBIPAIIUBAHUS PACTECHUH.
Ucropust pazBuTus arpoxuMudeckux 3Hanui (pabotrsl M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. [lokyuaeBa, K.A. Tumupszena, II.A. KocteiueBa, [{.H. IIpssHuninukoBa
u ap.). [Ipaktuaeckas padota «bouka JInbuxay.

2. Aepomexnuueckuit sxcnepumenm (3 uacos)

[IpaBmwiia TOCTAaHOBKM arpol’kcrnepuMeHToB. I[locTaHOBKA SKCIEPUMEHTOB C
pacTeHusiMU. BbIOOp TeMBbI, COCTaBIEHUE TUIIOTE3bI, 1EJU U 3aJlay IKCIEPUMEHTA IO
BBIPAIIMBAHUIO PACTEHH B KOHTpoiupyemou cpene. KoHTposn, MNOBTOPHOCTH,
npoBeJieHue sKcrepuMenTa. llnanupoBanue skcrepuMenta. OIeHKa pe3ysbTaTOB
skcriepuMenTa. VccnenoBarensckas pabota «@DakTopshl, BIUSIONIME HA TPOPACTAHHE
CeMsIH (pPOCT IPOPOCTKOB)».



OcBoeHHE TEXHOJIOTUU KPYTJIOrOJAMYHOIO BBIPAIIMBAHUS CAlaTOB U MUKPO3€JIEHU
B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX ycioBusX. COOp yCTaHOBKHA IS
BBIPAIMBAHUS PACTEHUN B KOHTPOJUPYEMBIX YCIOBHUSIX.

3. Ponb xumuueckux ynemenmos ¢ numanuu pacmenuit (10 uacos)

Bonma. PactBop. BreiTsikka. AHMOHBI, KaTHOHBI, JJIEKTPONPOBOAHOCTE M pH
pacTBopa. Pojb XUMUYECKUX JIIEMEHTOB B TUTaHUU pacTeHul. [loayyeHne nuraTesbHbIX
BelecTB pacteHusIMU. [IpakTrueckas pabora «CxeMbl TUTATENbHBIX pacTBOPOB. Pacuer
7103 yIOOpeHUM 1Ji MUTATENbHBIX PACTBOPOBY.

YnoOpeHusi: opraHudeckue, MHUHEpaldbHble, MHUKpPOOUOJIOrHYecKrue. THUIbI
nuTaHus pacteHuil. Bo3aymiHoe M MuHepalibHOE (KOpPHEBOE) MUTAHHWE pPaCTEHUM.
TpaHcnopT NHUTATENbHBIX BEIIECTB PACTCHUM: BOCXOMSAIIMN W HUCXOIAIIMN TOK.
Baxneiimme kanuiinele, GocPopHbIE U a30THbIE yA0OpeHus, ux coictBa. [IpocTeie u
cinoxuble ynoopenus. Ilpaktudeckass pabora «lIpaBuna cMemmBaHUS YIOOpEHUI
[Ipaktrueckas padota «lluTaHue pacTeHUi: TEXHOJIOTHS IPUTOTOBIECHUS MMUTATEIbHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

PocT u pa3BuTue pacTeHMil: 3Tanbl OHTOr€HE3a, (PaKTOPhI, BIMSIOLINE HA POCT
pacTeHuil: CBET, IyCTOTa MOCaa0K, NuTaHue, cyocrpart. [lpakTuueckas padora
«MOHUTOPHUHT MUHEPAIIBHOTO MMUTAHUS PACTEHUID.

OcoOeHHOCTH MHUTaHUS PACTEHHH a30TOM. A30T W €ro 3HAYeHHE B KU3HU
pacrenuid. @OpMBI a30Ta U UX MIPEBPAIIECHUE B ITIOYBE.

Uctounuku dhochopa pis pactenus. 3Hauenue Gocdopcoaepkaiinx cCoeTuHEHUI
B KJIeTKe. Posib Makposprudeckux coeiuHeHu Gpocdopa B 3HEPreTHueckoM 0OOMEHE.

Bnusnue kanmua Ha (Qu3MuUecKkue CBOMCTBa NPOTOIJIAa3Mbl, Ha (PEpMEHTHI
YII€BOJIOPOAHOrO OOMeHa, cuHTe3 OenkoB U Ap. Poib kKanus B nmoaaep>XxaHUud MOHHOTO
OanaHca B TKaHSIX, B POLIECCAX CAMOPETYJISLIUY.

PerynaropHas u cTpykTypooOpa3oBareiibHas poJib KalblMs. YyacTue B
00pa30BaHUU KIJIETOYHOW CTEHKH, MOAJECPNKAHUU CTPYKTYPbl MEMOpaH U PEryisiius Ux
MIPOHULIAEMOCTH.

3HaueHue MarHus B MeTabojim3Mme pacTeHuil. Marnuii B cocraBe XJiopoduuia,
CXOJICTBO XJIOpOMIIJIa U IeMOrjJo0MHa Kak CBUJETENbCTBO €IMHCTBA OPTraHHMYECKOIo
MUpa.

Cepa 1 ero OCHOBHBIE COEJUHEHUS, UX POJIb B CTPYKTYPHOW OpraHU3alMK KJIETKH,
Y4acTHE B OKHCIHUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMSX.

MukposnemenTtsl. [lpeacraBienuss o pojii MHUKPOIJIEMEHTOB B MeTaboJM3Me
pacteHuil. OCOOEHHOCTH TOCTYIUIEHUSI MUKPOJJIEMEHTOB B pacTeHusi. CHHeprusm u
AHTAarOHU3M 3JIEMEHTOB TUTAHUS PACTCHUI.

PactutenbHas QuarHocTHKa M METOAbl WACHTU(UKAIIMM HEI0CTAaTKa/M30bITKA
aneMeHToB nutanus. [IpakTuueckas pabora «PacTurenbHas JUarHOCTUKA.

Hccnenoparennckas padota «O1eHKa COCTOSHUS KOMHATHBIX pacTEHUH, pacTeHUH
Ha IIKOJHHOM TEPPUTOPHUM, YCTAaHOBKA MPUYMH MATOJIOIMUYECKHX COCTOSHUN (Tmpu



HanuuuM)». MccnenoBarensckas padota «OLieHKa BIUSHUS PA3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHHE PAaCTEHUH (COCTaBIECHUE PA3ITUYHBIX IOJKOPMOK)».
4. Pezynamoput pocma pacmenuit. 3awguma pacmenuii (2 uaca)

[Tonsitue o perynsatopax pocta pacteHud. CTUMYISATOPBI pocTa — (UTOTOPMOHBI
(aykcuHbl, THOOCPEIIMHBI, IMTOKUHUHBI). THTHOUTOPHI pocTa pacTeHui: 1. mpupoHbIe
(abcru3oBasi KMCIOTa M HEKOTOphie (DEHONBbHBIE BellecTBa (MKymMapoBas, KOPUYHAS,
CaJIMIIMIIOBas K-Thl), 2. CHUHTETHYECKHE (MOp(aKTHHBI, peTapAaHThl, e(OoJHaHTHI,
JICCUKaHThl, repOuiuasl). OUTOMOHHUTOPHUHT M OICHKAa COCTOSHUS PacTEHHI.
CoBpemenHble crnocoObl MOHUTOpHHTA. [IpakTnyeckass pabora «OUTOMOHUTOPUHT U
OLICHKA COCTOsIHUA pacTeHui. CoBpeMEHHBIE CIIOCOOBI MOHUTOPUHT .

HccnenoBatenbckas paboTa «BnusiHMe reTepoaykcuHa Ha npopacTaHue (pocT Ha
Pa3HBIX CTa/IUAX, B PA3HBIX YCIOBUSX) PA3IUYHBIX PACTCHUID.

3amura pacTeHUM OT BpeAMTeNel: OCHOBbI Onomeroza. IIpaktuueckas pabora

((I/IHCGKTapI/II/II IIpaBuJIia U YCJIOBHA PA3BCACHNA ITIOJIC3HBIX HACCKOMBIX).
5. BOOHa}l, necuanasn u NO4Y6EeHHanA KyJjibmypbol, UX NPUMEHERUE 6 sblpaliucanuu

pacmenuii. Quzuonozusn pacmenuii (4 uacos)

BonHas, necuaHas ¥ MOYBEHHas KyJbTYpbl, UX MPHUMEHEHUE B BbIPAlIMBAHHUU
pactenuit. [IpoBeseHne Boibl B KOpHE U cTeOie pacteHuid. [IpakTudeckas pabora
«KopHeBoe naBiieHue».

Boaueiii pexxuM pacTeHHil: CTpoeHHEe YCTBHHIL (HaKTOphI, BIUAIONIME HA HX
PACKPBITHE U 3aKPBITHE. 3HAUCHUE MEXaHU3Ma PETYISALNNA HCTIAPEHUS BJIard PACTEHUEM.
[Ipaktuueckas padora «IIpurorosnenue npenapara yCTbUIl METOAOM CIEIIKAY.

UccnenoBarenbckue paboTel: «BiusiHue yCIIOBUN COJAEpKaHUS DPACTCHHM Ha
KOJIMYECTBO YCTHHUID.

doTocuHTe3 — YHUKaJIBHBIN TIpoliecc pacTeHui. TemHOBasi W cBeToBasi (hasbl
¢doTocuHTe3a. 3HaueHne (POTOCUHTE3a I KUBBIX Opranu3moB. [IpakTuueckas padora
«DyHKIMOHANbHAST ~ WArHOCTHKA PACTEHUM IO AKTUBHOCTH  XJIOPOILIACTOBY
UccnenoBarenbckas pabora «Omnpenenenue xjopodpuwmia A wu b, oneHka
(OTOCUHTETUYECKON aKTUBHOCTH PACTEHUHN U (PaKTOPOB, BIUAIOIINX HA HEE.

@akTopsl pocTa pacTeHUM: BO3AyX W a’pauus. [logzemMHoe nbIxaHWe pacTEHUM:
COCTaB TIOYBEHHOTO  BO3Ayxa, Ta3000MeH. [‘a3o00MeH 1ipu OECIOYBEHHOM
BbIpamuBanuu. [Ipaktuueckas pabora «Aspamus, CO2 u O2. JIpixaHue pacTCHHII.
[IpakTuyeckas pabora «/[pIxaHue pacTeHui: OlleHKa MHTEHCUBHOCTH JIbIXaHUS PACTCHUM
U TJIOJIOBY.

UccnenoBarenbckue paboTel: «BausHue cmocoba BblpaluBaHusi (cocTaBa
MUTATEIBHOM CMECH, CXEMbl BHECEHHSI) Ha POCT U Pa3BUTHS PA3TUUHBIX PACTCHUI.

6. Kyasmypuoie pacmenus. Cospemennsie acnekmot cenexuyuu (10 uacos)

Kak denoBek ctan wucnonb3oBaTh pacteHusi? CBsi3b pa3BUTHSL [UBUIIM3AIUU
YEJI0BEKa M oJoMaliHuBaHus pacteHui. Jlomectukanusa. [uckyccus «/lomectukanus,
BCE JIM PAcCTEHUS U IKUBOTHBIC, KOTOPbIE€ KUBYT PSAJIOM C YEJIOBEKOM UM



OJIOMAIIHUBAIOTCA? MOKHO JIM CYUTATh TapaKaHa OJOMAIIHEHHBIM KUBOTHBIM ?)

HacnmencTBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOWMCTBA KUBBIX OPraHU3MOB.
N3menunBocTh. Bunbl m3menumBocTh. [lpakTtnueckas pabora «MoaudukanmroHHAS
M3MEHYHMBOCTD (JIUCThSI, UTOJIKK C OJTHOTO JIEPEBA)».

['en — wMarepuanbHbIM HOCHUTENb HACIEACTBEHHOCTM W  HW3MEHYMBOCTH.
HyxiiennoBeie kuciotsl. JIokanu3anus r€HETHYECKOTO Marepuaina B KieTke. Jlenenue
kietok. Permmnkanus JIHK. OcHoBHas qormMa MoniexyispHoi ouosoruu. Tpanckpumims.
Tpancnauus. Mytanuu. [Ipaktudeckas padota «['eH — HHCTPYKIUS 1O COOpKE KIIETKU
(ma Oucepe mim KOHCTpyKTOpe)». IlpakTtudeckas pabora «Mytamus Ha OyTtepOpome
(1106011 00BEKT W3 mpeAblaylied padoThl, TlI€ WU3MEHEHHE WHCTPYKIUU MPUBEACT K
M3MEHEHHIO BHEIIIHETO BHUJIa OOBEKTA)Y.

OddexT OyThUIOYHOTO TOPJIBIIIKA M TEHETUYeCKoe pa3zHooOpazue. Uto Takoe
reHOaHk? 3aueM COXpaHATh I€HETHUYeCKHUe pecypchl pacTeHui? OCHOBHBIE CIIOCOOBI
COXpaHCHHS TeHETUYECKUX PECYPCOB pacTeHHH (ex situ u in situ).

3nauenne pabor H.U. BaBunoBa. 3akoH romMonorudeckux psiioB. LleHTpsI
IPOUCXOKICHUS KyJnbTypHbIX pactennid H.M. BasunoBa m IL.M. JKykosckoro.
[Ipaktrueckas pabdora o rpynnam «OTKy1a Ha HalluX cToJaxX (PPYKThI/OBOILIN/3IAKIY.

OcHoBHBIE MeTonbl cenekuuu. [mbpunmsarnus. @opmbl oTOopa. OCHOBHBIE
HATPaBJICHUS CEJIEKIMH: YIYYIICHUE YpPOKAHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U
abuotnueckum ¢aktopam. [Ipakruueckas padora «BripammBaem ropox. Kak nposectu
CKpEILUBAHUE Yy TOPOXaA».

Ecte nu xu3Hb B mpoOupke? BHOTEXHOJOrUsT KYJbTYPHBIX pPAaCTCHUM.
UccnenoBatenbckass pabota «BoelpammBanue pacTteHudl B mpoOHpke» (MOMKHO
BOCIIOJIB30BAaTbCsSl  PE3YJbTATAMHU MPEABIAYIINX 3KCHEPUMEHTOB I10 COCTABIICHUIO
MUTATEJbHBIX PACTBOPOB JJI1 PACTECHHIN).

Kak  yenoBexk  MoxeT  moauduimpoBatb  pacteHud?  'eHeTmueckoe
penaktupoBanue. COBpEMEHHBIE  IMOAXOAbl WU JOCTHXKEHUS  T€HETHYECKOIO
penaktupoBaHuss  pacteHmil.  IIpakTmueckas  pabora  «I'©HOMHBIC  HOYKHHIIBI
(MoxenupoBanue pabotsl cuctembl CRISP-Cas).

7. Pacmumenvnasn npooykuus. (4 uacos)

HanzeMHubie 1 moja3emMHble opranbl pacteHuil. [lodber u BUIOM3MEHEHHBIN MOOer
pactenuii. CriocoObl pa3MHOKEHUS PACTCHUH.

[TonsiTue 0 KayecTBe TPOAYKTOB TUTaHusA. [IpoOreMbl KOHKYpEeHIIUU
OTEYECTBEHHBIX MPOAYKTOB MUTAHUSA C UMIOPTHBIMU. JIOTUCTHUKA IOCTABKU U CPEICTBA
coxXpaHeHus MPOoyKTOB nuTanus. [Ipaktuueckas padora «I[IpenenbHo gOMyCcTUMBIE
koHueHTpaiuu (IIJJK) u MeToasl KOHTpOJIs 6€30MaCHOCTH PACTUTEIBHBIX MTPOTYKTOB
MIATAHUS.

Mukpo3seneHb: moye3HOCTh U TexHoJorus. MccnenoBarenbckas padora «OneHka
KaueCcTBa BhIPAIICHHON MUKpO3eIeHU» (MO0 CBOsI, TMO0 U3 MarasuHa).



XUMHYECKUT aHaIu3 MPOTYKIIMH. OcCHOBBI CHEKTPO(hOTOMETPHH.
[Torenmmmometpus. Xpomatorpadus. [Ipakruueckas padbota «MeToabl OIEHKH KauyecTBa
pacTUTENIbHOW TMPOAYKIMHU: XPAHEHHE M COXPAHHOCTh MHUTATENBHBIX BEMIECTB» (MO
JOCTYITHOMY 00OPYIOBAHHIO).

Uccnenosarenbckas padora «Omnpenenenue ButamuHa C METOJIOM 0OpaTHOTO
TUTPOBAHMS B IUIOZaX Ha Pa3HOM CPOKE (CIoco0e) XpaHEHUs».

Monyab «buotexnogorus» 8 kiaacc (34 yacon)
1. Buomexnonozus (2 uaca)

[lonsiTie OMOTEXHOJNIOTHU. 3a4eM YEJIOBEKY OHOTEXHOJIOTWH, B YEeM HX
NPEUMYILECTBO NEPE]] XUMUUECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTUU:
IPOMBIIIUIEHHBIE MUKPOOPTraHU3MbI, KJIETKH U TKaHU PAaCTEHUM, dKUBOTHBIX U YEJIOBEKa,
ouokaranuzatopsl. IlpakTuueckass pabora «IIlpumepbl mpuMeHEHUs OMOIOTHMYECKHX
00BEKTOB B TBOCH KU3HU.

Chipbe Juis OMOCHHTE3a W OLIEHKa €ro OMOJIOTMYecKOoW LEeHHOCTU. OCHOBHBIE
UCTOYHHUKHM yIiepoaa, a3oTa, Qocdopa, MHKpodaeMeHTOB. lMccienoBaHue HOBBIX
HCTOYHHUKOB CBIpbs (BKJIIOUasi BOIIPOCHI €ro MpeABapUTENbHON 00paboTKH), pa3paboTka
HOBBIX MUTATENIbHBIX CpEel, B TOM 4YHCIIE€ BKIIOYAIOMIMX OMOCTHUMYISITOPBI M ApPYyrue
AJIEMEHTHI YIPaBJICHHS U ONITUMH3ALMHU MTPOLIECCOB OMOCHHTE3a. MeTo1bl ONTUMHU3alun
MUTATEIbHBIX CPEI.

2. Mukpoouonozus (6 uacoes)

[lonoxeHue NPOKAPHOTOB B CHCTEME oOpraHudyeckoro wmupa. CrpoeHue
OakrepuanbHOu KineTku. Knaccudukamus 6akrepuit. Mopdomorus 6akrepuii. [IpocTsie
U CJOXHBIE METOJAbl OKpamuBaHus Oaxktepuil. dusnonorus OakTepuil: NHTaHHE,
IbIXaHHE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C IOMEHOM Apxeu (3KCTpeMO(UIbHOCTS,
0COOEHHOCTH cTpoeHus KieTkn). JlabopaTopHas pabora «DukcupoBaHHbIE MTpeNapaThl
Oaktepuil. Omnpenenenne @QOpMbl MNPEJIOKEHHBIX KYJIbTYp MHUKPOOPTraHU3MOB,
UCIIOJIb3Ysl TPOCTOM MeTona okpacku» JlaboparopHas pabora «OmnpeneneHue Tuia
KJIETOYHOM CTEHKU METOJ0M OKpamuBaHus o ['pamy» (Mpu HaaIU4uK pEaKTHUBOB).

MosnouyHokucioe u crnupToBoe OpoxkeHue. DoToTpodHBIE U XEeMOTpO(dHBIE
Oaktepun. Kunernueckoe  ommcaHue —mporecca  pocTa  MUKPOOPTaHU3MOB.
OKCHOHEHIMalbHass ~ MojJenb  pocta. Kunernka rubens  MUKpPOOPTaHU3MOB.
JlabopatopHast pabota «IIpuroroBiaeHue NpuKU3HEHHBIX MPENAPATOB MOJOUYHOKUCIBIX
OakTepuin».

[Tatorennspie OakTepuu. UymHas majgoyka u 4epHasi CMEpTh, OOTYJN3M, CTOJIOHSIK,
Tyoepkyie3. Mcrtopus 60pb0bI ¢ 6akTepuaibHbIMU HHpeKusIMU. JlaboparopHas padota
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Bwinenenue 4ucToit
KyJIbTypbl OakTepuii. MeTton pa3BeneHuii. MeTon  HCTOMIAIOIIETO — IITPHUXAY.
JlabopatopHass pabora «Mopdonoruueckas XapaKTepUCTUKA BBIACICHHONW YHCTOM
KYJIbTYPhI: XapaKTePUCTHUKA KOJIOHUH, PopMa OaKTEpHii, TUIT KIIETOYHONU CTEHKI.



Boiina 6eckOHEUYHOCTU: aHTUOMOTHKH MPOTUB OakTepuil. MexaHu3Mbl JeUCTBUN
aHTUOMOTUKOB. MEXKJIETOUHAsT KOMMYyHHUKamus Oakrepuii. YyBCTBO KBOpyMma.
JlaboparopHass pabora «CpaBHEHME pOCTa MHKPOOPTraHM3MOB Ha 4Yallke 0e3 u ¢
nobaBieHust aHTHOMOTHKOBY MccmenoBarennckas padbora «llonck MUKpOOpPraHU3MOB
00J1aAaroIMX aHTarOHUCTUYECKON aKTUBHOCTBIOY.

[Ipumenenue Oaktepuil uenoBekoM. KuHeTHueckoe omucaHue OWOCHUHTE3A
IPOJYKTOB MHUKPOOpPTaHM3MaMu. bakrepuu, KOTOpblE MOTYT pazjlaraTh ILUIACTHK.
UccnenoBarenbckas paboTa «BeigeneHrne MOJTOUYHOKUCIBIX OaKTepui, HCCIIeIOBaHUE UX
AKTUBHOCTH.

Mukpoopranusmsl B arpoOHOTEXHOIOTUHU. ICKyCCTBEHHBIE aCCOLIMALIMN PACTEHUI
¢ MHKpoopranusmamu. MccienoBatenbckas padota «Bbigenenne OakTepuil Moie3HbIX
IUISL PACTEHUID.

3. Jykapuomuueckue opeanuzMvl 6 OUOMEXHONOUU (N1eCHegble 2PUDBbL,
opoacocu, sooopocau) (6 uacos)

[1necHeBbIe rpUOBI MPOAYLIEHTHI OMOJIOTUYECKH AKTUBHBIX BEIIECTB.

OO6miasi xapakTepuCTUKa IPOXKEeH caxapoMuileToB. McTopusi ucnosnb30BaHUS
JPOXOKEH B TPAAUITMOHHON OMOTEXHOJIOTMHU. TEeXHOJIOTUH BUHOJIEIUS U XJI€00MeUeHMS,
CIIeMAIM3UPOBAHHBIEC pachl Apoxcked. Merabonu3Mm Jpoxokeil. Peakius cnupToBOro
opoxenus. JlaGoparopHas pabota «llogacdeTr kieTok Apoxked B kamepe [opsieBay.
JlabopatopHasi pabota «OOHapyXeHHE MPOTYKTOB CIHHUPTOBOTO OPOKEHHUS: ITHUIOBOTO
CUpTa W YIJIEKUCIOoro rasa». [lolydeHue BTOPHYHBIX METAOOJIUTOB B JIPOXKIKAX.
Jpox:oku Kak MpoayeHThl OnoToriuB. [lomydeHue 11eneBbix OEIKOB B IPOKIKAX.

OcoOEHHOCTH BEreTaTUBHOTO U TMOJIOBOTO PAa3MHOXKEHUS y IPOXIKEH, 3HAUCHHE
M3YyYCHHS] MHUTO3a U IIUTOKHUHE3a Jig ONTHUMHU3AIMU TPOIECCOB KYIbTUBUPOBAHUS
JPOOKEBBIX IITAMMOB, TOHUMAHUS PUYMH NATOTEHHOCTH JAPOAKKEH U TpUOOB, MOUCKA
MUIIEHEH (QYHTHIIMAOB ©  pa3paOOTKA HOBBIX JICKAPCTBEHHBIX IpENapaTosB.
JlaboparopHass pabora «HaOmromeHune  pa3sMHOXKEHUS  JPOAOKEBBIX  KIICTOKY.
[Ipaktuueckas pabora «llomydenune TBopora u kKedupa Ha OCHOBE MOJIOYHOKHCIIBIX
Oakrepuit». Ilpaktuyeckas pabora «OCHOBHBIE BUIBI KBaca U WX XaPaKTEPUCTHKA»
«JIpoAx:Ku U MOJIOUHOKHCIIbIE OaKTepuH, MPUMEHSIEMbIE IS TPOU3BOJICTBA KBacay.
[IpakTudeckas pabota «CpaBHUTENIBHBIM aHAW3 Pa3BUTUS JIPOXIKEH B a’pOOHBIX M
aHadpoOHBIX  ycioBusix». [lpakTuueckass pabora «MeTOapl OLIEHKH CBOWMCTB
xjieborneKapHbIX Apoxxkend. OCoOOCHHOCTH TMPUMEHEHUs MPECCOBAHHBIX, CYIIEHBIX U
WHCTaHTHBIX Apoxokei». MccnenoBarensckas pabora «BnusHue (GU3MKO-XUMHYECKUX
(akTOpOB HAa Ka4yecTBO OMOTEXHOJIOTMYECKON MpOoAyKIuu (KBac, kedup, chp, Xjied u
ap.)».

Bomopocnn — mepcrieKTUBHBIN OOBEKT NJIsi MPOW3BOACTBA OEKa W YIJIEBOJOB.
broTrexHomornueckre METOMbl OYUCTKH TBEPIABIX, KUIAKUX OTXOJOB M Ta3000pa3HBIX
oTx0/10B TIpom3BOACTB. CTouHble BOABL. CxeMbl OYMCTKUA. broQuibTphi, a’spoTeHKH,



METAHTEHKH, OKCHUTEHKH. AKTHUBHBIA WJI M BXOMAIIME B HEr0 MHUKPOOPTaHU3MBI.
Hcnonb3oBaHue BOJIOPOCIEH B OUUCTKE CTOUHBIX BOJ. MccnenoBarenbekas padboTa
«Bnusuue dpusznko-xuMuueckux Gpaxtopos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauus (4 uacos)

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHHU3MOB.
N3menunBocTh. Buasl usmenunBocTh. IlpakTmueckas paborta «MoaudukanuoHHas
U3MEHYUBOCTb (JINCThSI, UTOJIKHU C OJTHOTO JIEPEBA)».

['eH — MaTepHaNbHBIA HOCUTENb HACIEACTBEHHOCTH M  HW3MEHYHMBOCTH.
HyxnenHoBble KHCIIOTHI. JIOKanmu3amus reHETUYECKOro Marepuana B KieTke. JleneHue
kiertok. Permmukanus [JHK. OcHoBHast torma MosexkyisipHoi ononoruu. TpaHCKpUILus.
Tpancmauus. Mytanuu. Ilpaktudeckas padota «I'eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckas pabora «Mytamus Ha OytepOpoje
(/00011 00BEKT U3 Mpeaplayliel padoThl, Ile€ U3MEHEHUE HWHCTPYKLUMU HPHUBEAET K
M3MEHEHUIO BHEIIHETO BHJ1a O0BEKTA)».

5. Bupyconozus. (3 uacos)

[TonmoxeHne BUPYCOB B CUCTEME OpraHu4eckoro Mupa. CTpyKTypa U XUMUYECKHI
cocraB BupycoB. Kiaccudukauus upycoB. Penpoaykuus BupycoB. IIpocmotp
JOKYMEHTAJIBHOTO (PrJIbMa O BUpYCaXx.

Bupycs - Bo30yauTenu nuHekinoHHbix 6one3neit. OnkoBupychl. bakrepuodaru:
CTpOoeHHue, CBOWCTBa, mnpuMmeHeHue. [Ipaktuueckas pabota. «MeTon pa3BeACHUI
[Ipaktuueckas padorta. « TurpoBanue 6akrepuodarony.

buonornueckue MeToasl 60pLOBI C BUpyCaMH.

6. I'ennasn unsicenepus u ouomexuonozuu. (4 uacos)

OcHoBbI TeHHOM uHk)eHepuHu. Bektopa. Crnenuduueckue dhepMeHTh OaKTepHid.
[IpakTtrueckass pabora «IHIOHYKIIEAa3bl PECTPUKIMU (paboTa C HYKICOTHIHBIMU
MOCJICIOBATEIHLHOCTSIMHU Ha Oymare)y.

buorexHomornu nmpoayknuu O6€IKOB B OAKTEPHAIBHBIX KyJIbTypax. JlocTimkeHus
TCHHOW WH)KEHEPUH ¥ OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema amanTHBHOTO HMMMYHHTETa OaKTepHii W apXxei.
[Mpaktuyeckas pabora «I eHrbie HOKHUIBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)»

I'MO. Metoas! nonyuenust 'MO. Urpa-nuckyccus «Beidrpaii rpanT Ha CO3/1aHHE
I'MO».

7. Buomexnonozuu 6 scueommnosoocmee (8 uacoes)
JloMecTuKkalusi OCHOBHBIE JOMAIIHUE HUBOTHBIE; COBPEMEHHBIE SKCIIEPUMEHTAX
[0 JIOMECTUKAIINM KUBOTHBIX (JINCHUIA, HOPKA U JpP. — IKCIIEPUMEHTHI HAYYHOU IIKOJIbI
akanemuka benseBa). [uckyccus «/loMmectukanusi, Bce JOM PACTEHHUS U KUBOTHBHIE,
KOTOPBIE JKUBYT PAJOM C YEJIOBEKOM KM OJOMAlIHUBAIOTCA? MOXKHO JM CUHUTaTh



TapakaHa OJOMAaITHEHHBIM KUBOTHBIM?».

CoBpeMeHHBIE METOABl B JKUBOTHOBOJICTBE: TPAHCIUIAHTAIUS AMOPUOHOB,
XUMEPHBIC  KUBOTHBIC, KJIOHWpoBaHWe. I[Ipaktuueckas pabora «Metoauka
KJIOHUPOBaHUS (MOJICIMPOBAHUE HA Oymare).

OcHOBHBIC O0OJIE3HM KWUBOTHBIX M POJIb TATOTEHHBIX MHUKPOOPTaHU3MOB |
Napa3uToB B Pa3BUTHUU 3a00JICBaHUN TOMAITHUX )KUBOTHBIX M OCHOBHBIX Mepax O0pbOBI
C HAMHU; POJIb TIOJIE3HBIX MHKPOCUMOMOHTOB B OPTaHU3ME KHUBOTHBIX. [l0J0KUTENBHOE
1 M000YHOE (OTPHUIIATEIEHOE ) BO3JICHCTBIH aHTHOMOTHUKOB Ha OPTaHM3M B XOJI€ JICUCHUS
KUBOTHBIX; IIEM W 3aJa4ydl BETEPUHAPUU. BHUOTEXHOJOTHS KOPMOBBIX TMPEMapaToB.
[Tpaktrueckas pabora «CocraBieHrne parlioHa MATAHUS KUBOTHOTO, PAacyeT PacxoJI0B
Ha coaepxkanue». McciemoBatenbckas pabota «OreHka KadecTBa MOJOYHOU
MIPOTYKITAW.

8. Buomexnonozuu ¢ pacmenuesoocmee (5 uacos)

OcHoBHble MeTOnbl cenekuuu. ['mOpunuzauus. Popmbl orbopa. OCHOBHBIE
HaIlpaBJICHUS CEJIEKIUU: YIY4YIIEHUE YPOKalHOCTH, YCTOMYMBOCTH K OMOTUYECKHM U
aduotnyeckum (aktopaM. IIpaktuueckas padora «BeipammBaem ropox. Kak nposectu
CKpEILLIUBAHUE y TOPOXaA».

OCHOBHBIE TOJXOAbl CEJEKIMH U OHOTEXHOJOTHMH KYJIbTYpPHBIX pPACTEHUH,
['ubpuauzanus, otnaneHHas TUOpPUAM3AIMA, HMCKYCCTBEHHBI OTOOp, TeTepo3MucC,
TpaHcopmalusi, MyTareHe3, T€HeTUYEeCKOe penakThupoBaHue). Vcropus cenexkuunu B
Poccun n mupe, uctopust pasBUTHSL BAXKHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak yenoBek MOXeT MOAUPUIIUPOBATH pacTeHUsI? |'eHHast HHKEHEpHsI PACTEHUIA:
UTto Takoe TreHeTHYecKas WH)KEHEPUS pPACTEHUU. TpaHCreHHble pacTeHus. Meroasl
noxyyeHusi. OOpazoBaHHe OMyX0JIel y pacTeHUil. ArpoOakTepuanbHas TpaHcpopManus:
Ti-ruiasMu sl I'enbr T-JTHK. MonekynsspHO-TEHETUYECKHE MEXaHU3MbI
TpaHcopmanmu. ['eHeTmueckoe peaakTupoBaHue. CoBpeMEHHbIE MOAXOAbBl U
JOCTUKEHHSI TeHETUYECKOTO pelaKTHpoBaHUs pacTeHuid. [Ipaktuyeckas pabora
«["eHOMHBIE HOXKHUIIBI (MOAeTHpOoBaHKe padoThl cructeMbl CRISP-Cas).

Ecte mu xwu3Hp B mpoOupke? buorexHomOoTHS KyIbTYPHBIX PaCTCHUM.
UccnenoBatenbckass pabora «BplpammBanue pacTeHuil B mpoOupke (MOMKHO
BOCIIOJIB30BAThCA  PE3yJbTaTaMU IPEABIAYLIIUX JKCIIEPUMEHTOB I10 COCTABIICHUIO
MUTATEIbHBIX PACTBOPOB AJII PACTEHUM )».



INJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUYHOMH JEATEJIBbHOCTH

3aHATUS B paMKaxX MpPOrpaMMbl HalpaBIeHbl Ha OOECHEYEHHE JOCTHIKEHUS
IIKOJIbHUKAMH  CIEAYIOUIUX  JIMYHOCTHBIX, METANPEAMETHBIX M  IPEIMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

JINYHOCTHBIE pe3yJIbTaThl:

B cgepe epadsccoanckoco eocnumanusii TOTOBHOCTb K KOHCTPYKTHUBHOU
COBMECTHOM IE€ATEIBHOCTH IPH BBIITOJIHEHUM MCCIIEIOBAHUN U IPOEKTOB, CTPEMIICHHUE K
B3aMMOIIOHMMAHHIO ¥ B3aHMOITOMOIIIN.

B cghepe nampuomuueckozco 6ocnumanusi: OTHOILIEHUE K OMOJIOTUHU KaK K BayKHOM
COCTABJISIOLIEH KYyJBTYpbl, TOPAOCTh 3a BKJIAJ POCCHUUCKHX U COBETCKHUX YYEHBIX B
pa3BUTHE MUPOBOW OMOJIOTHYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco ocnumamnus: TOTOBHOCTb OLICHHUBATh
NOBEJACHUE M IOCTYNKHA C TO3ULMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTMYECKOU
KyJIbTYPBI; TOHUMAaHUE 3HAYMMOCTH HPABCTBEHHOTI'O aCIleKTa ACSITEIbHOCTH YEJIOBEKA B
MEIUIIMHE U OUOJIOTHH.

B cgepe scmemuueckoco eocnumamnus: TIOHMMAaHHE pOJIM OHOJIOTHUH B
(OopMHUPOBAHUHN ICTETUYECKON KYIbTYPhI JUUYHOCTH.

B cgepe @uzuueckozo eocnumanus, opmuposanus Kyaibmypul 300p08bs U
IMOYUOHANLHO20 O1a20NOAY4UsA; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBBIO U
yCTaHOBKA Ha 3/10pOBbIi 00pa3 kU3HU (370pOBOE MUTAHUE, COOIOICHINE TUTHEHUYECKIX
IpaBUJI U HOPM, cOaTaHCUPOBAHHBINA PEXKUM 3aHATHH U OT/bIXa, peryisipHas puznyeckas
AKTUBHOCTB); OCO3HAHUE MOCIEACTBUI U HEMTPUATUE BPEIHBIX TPUBBIUEK (YIOTpEOIeHHE
aJIKOTOJIsl, HAapKOTUKOB, KypeHHME) U UHBIX (opM Bpena s (U3HUECKOro U
MICUXUYECKOTO 3J0POBBS; COOJIOJEHUE MpaBUJl O€30MACHOCTH, B TOM YHCJIE HaBbIKU
0e30MacHOro MOBEACHUS B MPUPOAHON cpesie; chopMHUpPOBAaHHOCTH HaBbIKA pediekcun,
yIpaBieHUE COOCTBEHHBIM 3MOLMOHAIBHBIM COCTOSIHUEM.

B cgpepe mpyooeozco éocnumanus: akTUBHOE Yy4acTHE B PEIIEHUU MPAKTUYECKUX
3aja4 (B paMKax CEMbH, IIKOJbI, TOpoja, Kpas) OMOJIOTHUYECKOM M 3KOJOTUYECKOU
HAINpaBJICHHOCTH, MHTEPEC K MPAKTHUYECKOMY HU3YYEHHUIO Mpodeccuil, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe sKonocuueckoco 6ocnumanus: OpUEHTAlUsT Ha PUMEHEHUE
OMOJIOrMYECKUX 3HAHUI NPU PELICHUH 33]]a4 B 00JIACTH OKPYKAIOIIeH Cpe/ibl; 0CO3ZHAHUE
HKOJIOTMUYECKUX MPOOJIeM U MyTeH UX PELIeHUs]; TOTOBHOCTh K YYaCTUIO B MPAKTUUYECKON
NEeATENbHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH.

B cgepe nomumanus yemnocmu HayyHo20 NO3HAHUA: OPUEHTALMS Ha
COBPEMEHHYI0 CHCTEMY HAy4HbIX IIPEJICTaBICHUH 00 OCHOBHBIX OMOJOTMYECKHX
3aKOHOMEPHOCTSX, B3aMMOCBS3SIX YEJIOBEKA C MPUPOJHON M COLUAIBHOM CPENON;



MOHUMAHUE POJU OMOJOTUYECKON HAYKU B (JOPMHUPOBAHUM HAYIHOT'O MUPOBO33PCHUS;
pa3BUTHE HAYYHOU JIFOOO3HATEIIBHOCTH, MHTEpECca K OMOJOTUYECKONW HayKe, HABBHIKOB
HCCIIEIOBATEILCKOM IESITEILHOCTH.

B cghepe adanmayuu x usmensiowumcs ycirosusm coyuaibHou U NPUpoOHOl
cpedvl. aZeKBaTHas OICHKA WM3MCHSIONIMXCS YCJIOBUH; TMPUHATAE PEIICHUS
(MHAMBUAYATBHOE, B TPYMIE) B HM3MCHSIONIMXCS YCIOBUSX HAa OCHOBAaHWHM aHAN3a
Ounonoruueckoi nHGOpMalny; MIaHUPOBAHUE  JICHCTBUU B HOBOM  CHUTyallHH
Ha OCHOBAHUM 3HAHUM OMOJIOTUUECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJbTAThI:

B cgepe osnadenus ynueepcanvuvimu yueOHbiMu NO3HABAMENbHLIMU OCUCTNEUSIMUL,
ba3oBbI€ JIOTHYECKUE IEUCTBUSL:
® BBIABIATH M XapaKTepHU30BaTh CYIIECTBEHHBIC TPH3HAKA OHOJOTHUYECKUX
00BEKTOB (SIBJICHUN);
® YyCTaHABJIMBATh CYIICCTBEHHBIH TIPU3HAK KiIacCUDUKAIMK OHOJOTHYECKUX
00BEKTOB (SIBJICHHH, MPOIIECCOB), OCHOBAHHUS ISl OOOOINEHUS U CpaBHEHUS,
KPUTEPHUH TIPOBOIUMOTO aHAJIHN3a;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMST B paccMaTpuBaeMbIX ¢akTax W HaOJMIOICHUAX; IMpeararh
KPUTEPUH JIJIS1 BBIABJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

® BBIBIATH JeUIUTHI HHPOPMALUU, JAHHBIX, HEOOXOAUMBIX I PEIICHUS
MOCTaBJICHHOM 3a/1a4H;

® BBISBIATh TNPUYMHHO-CIEACTBEHHBIC CBSI3M TMPU M3YYCHUH OUOJIOTHYECKUX
SBJICHUNA W TIPOLIECCOB; JAENaTh BBIBOABI C HCIOJIB30BAHUEM JACAYKTUBHBIX U
MHJYKTUBHBIX YMO3AKJIIOUCHHUH, YMO3AKIIOUCHUI MO aHAJIOTHH, (POPMYIUPOBAThH
TUIIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHus: yueOHON OMOJIOTMUecKOoi 3ajauu
(cpaBHMBATh HECKOJIBKO BapUAHTOB PEILICHHUS, BEIOMpPATh HAauOOJIee TOIXO0ASIINN
C YU4ETOM CaMOCTOATENIbHO BbIJICIEHHBIX KPUTEPHUEB).

bazoBble nccenoBaTebekue 1eHCTBUS:

® ICIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI HHCTPYMEHT MO3HAHMS;

e (QopMmynupoBaTh BOMPOCH, (DUKCUPYIOIIUE Pa3pblB MEXKIY pPEAIbHBIM U
KEJaTeIbHBIM  COCTOSHHEM  CHUTyallMd, OOBEKTa, M  CaMOCTOSATEJIHHO
YCTaHABJIMBATh UCKOMOE U IAHHOE;

e (dopmupoBaTh  THHOTE3y 00  HMCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTHPOBATh CBOIO MO3MIIMIO, MHEHHE;

® TIPOBOJMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TUIaHY HAOJFOICHHUE, HECIIOKHBIH
OMOJIOTHYECKH SKCIIEPUMEHT, HEOOJIBIIIOE HCCIEIOBAaHUE IO YCTaHOBIICHHUIO
0COOEHHOCTEM Onosornyeckoro 00bekTa (mpoiecca) u3yueHus,

® TIPUYUHHO-CJICJCTBEHHBIX CBS3CH M 3aBUCHUMOCTEH OHMOJIOTHYECKHX OOBEKTOB
MEK]ly COOOM;

® OIICHWBATh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTh MH(OPMAIHIO, MOJYICHHYIO B
X0/J1¢ HAOJIFOICHUSI U SKCTICPUMEHTA,
® CaMOCTOSITENBHO (opMynmupoBaTh OOOOIIEHWS W BBIBOJALI IO PE3yJIbTaTaMm



HpOBeI(éHHOFO Ha6J'IIOI[eHI/I$I, OKCIICPUMCHTA, BJIAACTh MHCTPYMCHTAMU OICHKH
AOCTOBCPHOCTH ITOJTYUCHHBIX BBIBOAOB U O606HI€HPII>1;

IMPOTrHO3HUPOBATH BO3MOKHOC naﬂLHeﬁmee Pa3BUTHUC OMOJIOTTYECKUX IIpOoLcCCOB U
X IOCIICACTBUA B aHAJIOTUYHBIX HJIM CXOAHBIX CHUTYAIUAX, @ TAKIKC BBIABUI'ATH
IMPCAITOJIOKCHHA 00 ux Pa3BUTHUHU B HOBBIX YCJIIOBHUAX U KOHTCKCTAX.

PaGora ¢ uadopmanuei:

OPUMEHSThH Pa3IMYHbIE METO/Ibl, UHCTPYMEHTHI U 3alpPOChl IPU MOUCKE U 0TOOpE
Ouonoruyeckod HMHQPOPMALMM WIM JaHHBIX W3 HCTOYHUKOB C YYETOM
peAJIOKEHHON y4eOHOM OMOJIOTHUUECKOM 3a1auu;

BBIOMpATh,  AHAIM3UPOBATh, CUCTEMATU3UPOBATH M  HUHTEPIPETHUPOBATH
OMOJIOTUYECKYIO0 MH(POPMAITHIO PA3TMYHBIX BUJOB U POPM MIPEICTABIICHNUS,
HaXOJUTh CXOJHBIC apTyYMEHTHI (TMIOTBEPKIAIOIINE WU OMPOBEPrarolIie OJIHY U
Ty K€ UJCI0, BEPCUIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO ()OpMY MpE/ICTaBIICHU HH(DOPMALUU U
WJUTIOCTPUPOBATH pelllaeMble 3a/1a4l HECTIOKHBIMHU CXeMaMHu, IharpaMMaMu, HHOU
rpauKoi 1 UX KOMOWHALIUAMY;

OIICHUBATh HAAEKHOCTh OMOJIOTMYECKOW HWH(OpMAIUU 1O  KPUTEPUSIM,
MPEJI0KEHHBIM YUUTEIIEM WM C(POPMYIUPOBAHHBIM CAMOCTOSTEIBHO;
3allOMMHATh U CUCTEMATU3UPOBATH OMOJIOTUYECKYIO0 HH(POPMAITHIO.

B chepe osraoenus ynusepcanbhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OCUCMEUIMU
OOuienue:

BOCIIPUHUMATH U (HOPMYITUPOBATH CYXKJEHUS, BRIpAXKaTh SMOILIUU B TIPOIIECCE
BBITIOJIHEHUS MMPAKTUYECKHUX U JTa0OPaTOPHBIX PaboT;

BBIpAKATh ce0s1 (CBOIO TOUKY 3PEHUSI) B YCTHBIX U MMMCbMEHHBIX TEKCTaX;
pacmo3HaBaTh HEBepOadbHBIC CpEACTBA OOIICHHS, IOHMMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, 3HAaTh W PAaCloO3HABATh MPEANOCHIIKA KOHQIMKTHBIX
CUTYaIlMi U CMATYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMATh HAMEPEHHs JIPYTUX, TMPOSIBISITh YBAKUTEILHOE OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU (popme (hopMyIMpoBaTh CBOU BO3PAKEHUS;

B XOJI¢ IMajiora U/uin ITUCKYCCHH 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOi
OMOJIOTUYECKOW TEMBbl M BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha PEIICHUC
OMOJIOTHYECKOM 3a7a4M U MOJJIep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COTIOCTaBIIATh CBOM CYXICHHUS C CYXICHHSAMH JPYTUX YYaCTHUKOB JHaiora,
0OHapy>XUBaTh PA3JIMYUS U CXOJCTBO TO3UITUH;

MyOJIMYHO TPEACTABIATH PE3YJBTATHl BBIMOJHEHHOTO OWOJIOTHYECKOTO OIBITa
(3KcTIepUMeHTa, UCCIE0BaHUs, IPOEKTA);

CaMOCTOATCIBHO BI)I6I/IpaTB (l)OpMaT BBICTYIIJICHHA C y‘IéTOM 3aJia4 MMpe3CHTaln 1
0COOCHHOCTEH AyJUTOpUKM W B COOTBCTCTBHMM C HHM COCTAaBJIATH YCTHBIC U
IMHUCBbMCHHBIC TCKCTHI C UCITIOJIb30BAHUEM HUIIJIFOCTPATHBHBIX MATCPHUAJIOB.

CoBMecTHas ICATSIbHOCTD (COTDV,Z[HI/I‘IGCTBO)Z

NOHUMATh WM MCIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBHUAYaJbHOU
paboThl NpU pEUIEHUU KOHKPETHOM OMOJOTrHYecKOM MpoOsieMbl, 00OCHOBBIBATH
HEO0OXOUMOCTh MMPUMEHEHHSI TPYIIOBBIX (OPM B3aUMOJEHCTBUS MPU PEIICHUU



MIOCTAaBJIEHHOMN y4yeOHO 3a1auy;

MIPUHUMATH 11€JTh COBMECTHOM JESITEIIBHOCTH, KOJUICKTUBHO CTPOUTH JIEHCTBUS 110
e MOCTIKEHHUIO: pacHpeeNsaTh POJM, JIOTOBApUBAThCS, OOCYX AAaTh MpoOIecC U
pe3yibTaT COBMECTHON paboThI;

yMeTh 0000IIaTh MHEHHS HECKOJIbKUX JIIOJIEH, TMPOSIBISATH TOTOBHOCTH
PYKOBOJIUTb, BBITIOTHSITH MIOPYUYCHUS, TTOAIAHITHCS;

IUTAHUPOBATh OPraHU3AIMIO COBMECTHOW palOThl, ONPEIENSITh CBOIO POJb (C
y4ETOM TPEANOUYTCHU M BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJCHCTBUS),
pacmpeneniaTh 3adadud MEXIy WICHAMH KOMAaHIbI, Y9acCTBOBaTh B TPYIITOBBIX
dbopmax paboTsl (00CYXJIeHHS, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI 1 UHBIC);
BBITIOJIHATH CBOIO YaCTh paOOThI, IOCTUTAaTh Ka4€CTBEHHOTO Pe3yJIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPOBATH CBOU JACHCTBUS C APYTHUMH YICHAMU KOMaH/IbI,
OIICHMBATh KAayeCTBO CBOETO BKJIaJa B OONIMI MPOIYKT IO KPUTEPUSIM,
CaMOCTOSATENHO  COPMYJIUPOBAHHBIM  YYaCTHUKAMH  B3aWMOJCHCTBUS;
CpaBHMBATh PE3yJIbTAThl C HCXOIHOM 3aaueil ¥ BKJIAl KaXKA0T0 WieHAa KOMaH Ikl B
JOCTI)KEHUE PEe3yJbTAaTOB, pa3leisaTh cepy OTBETCTBEHHOCTH W MPOSBISTH
TOTOBHOCTH K MPEIOCTABIICHUIO OTYETA MEPE TPYIION;

OBJIAJICTh CHCTEMOW YHHMBEPCAIBHBIX KOMMYHHUKATHBHBIX JIEHCTBHM, KOTOpas
obecrnieunBaeT CPOPMUPOBAHHOCTh COLMATHHBIX HABBIKOB W SMOIIMOHAIHHOTO
WHTEJICKTA KOJIbHUKOB.

B ceepe oenadenuss ynugepcanvHoimMu yUeOHbIMU PeYISIMUBHLIMU OeUCTNEUMU.:
CaMoOpranu3aliys:

BBISIBIISAITH TIPOOJIEMBI JJISI PEIICHHS B JKU3HEHHBIX M YYEOHBIX CHUTYyaIlUsX,
UCTIOJIb3Ys OMOJIOTUYECKUE 3HAHUS;

OPUEHTHUPOBATKLCS B PA3IMYHBIX MOIX0/aX MIPUHATHUS pellIeHU (MHIUBUIYATbHOE,
MIPUHATHE PEIICHUS B TPYIITIS, IPUHITHE PEIICHUHN TPYITION );

CaMOCTOSITENIbHO COCTAaBJISATh AJNTOPUTM pElIeHHUs 3aJayd (UM ero 4acTh),
BBIOWpATh CMOCO0 pemieHus y4eOHOW OHWOJOTHYECKON 3ajadu ¢ y4ETOM
UMEIOIINXCS PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
MpeyiaracMble BApUAHTHI PEIICHUN;

COCTAaBJISITh TUTAH JeWCTBHMM (TJIaH pealu3alii HaMEYeHHOTO alropuTMa
pellIeHus1), KOPPEKTUPOBATh MPEIJIOKEHHBIM aaroput™M ¢ Y4ETOM MOJYyYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 U3ydyaeMOM OMOJIOTUYECKOM OOBEKTE;

JienaTh BBIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb (pediekcust):

BJIQJICTh CIIOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHBAITUU U pedIIeKCHH;

J1aBaTh aJ€KBaTHYIO OLEHKY CUTYAIlMH U MpeJiaraTh IUIaH €€ N3MEHEHUS;
YUUTBHIBaTh KOHTEKCT U MPEABUACTH TPYIHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH IIPU
pelieHnn y4eOHON OMOJIOTWYECKOM 3a/ladyd, aJanTUpPOBAaTh pEIIEHHUE K
MEHSIOIIMMCS OOCTOSITENIbCTBAM;

OOBSACHSATH MPUUUHBI JOCTHKEHUS (HEIOCTUKEHUS) PE3YNIbTATOB JICSITEIbHOCTH,
JaBaTh OIIEHKY MNPUOOPETEHHOMY OIBITY, YMETb HAaXOAUTh IO3UTHUBHOE B
POU3OLIEIICH CUTYallUK;



® BHOCHTL KOPPCKTUBLI B JACATCIbHOCTbL Ha OCHOBC HOBBIX O6CTO§IT€J’IBCTB,
N3MCHHUBIINXCS CHTyaHHﬁ, YCTAaHOBJICHHBIX OI_HI/I60K, BO3HHUKIINX pr,HHOCTGﬁ;
¢ OIOCHHBATb COOTBCTCTBUC PE3YyJibTaTa ICJIN U YCIIOBUAM.
SMOHHOHaHBHBIﬁ HHTCJIJICKT.
® pPA3JIn4aTb, HA3bIBATb W YIIPABIIATH COOCTBEHHBIMH OMOIIMSIMHU M SMOLUAMHU
APYIux;
¢ BbLIABJIATHL U AHAJIM3UPOBATH IIPUYINHBI 3MOHHI>1;

® CTaBUTh ce0s1 HA MECTO JAPYroro 4eIoBeKa, IOHUMAaTh MOTUBbI U HAMEPEHUS
ApYyTOro;

® PEryaMpoBaTh CIOCOO BHIPAXKEHHS SMOLIUN.

e [lpunsrue ceds u Apyrux;

® OCO3HAaHHO OTHOCHUTBCS K JPYIOMY YEJIOBEKY, €0 MHEHUIO;

e [pU3HaABaTh CBOE MPaBO Ha OMIMOKY M TaKOeE K€ MPaBo APYroro;

® OTKPBITOCTb CE0€ U JPYTHUM;

® 0CO3HAaBATh HEBO3MOYKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

® OBJIAJETh CUCTEMOI YHUBEPCAIBHBIX YUCOHBIX PETYISTUBHBIX JEHCTBUI, KOTOpas
obecnieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTpPEHHSA
NO3ULHUSA JIMYHOCTH), W >KU3HEHHBIX HABBIKOB JIMYHOCTH (yImpaBiieHUus coOoil,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEICHHUS).

IIpenmeTHble pe3yJIbTaThl OCBOSHUS POTPaMMBbI
B no3naBatenbHONM (MHTEIUIEKTYyaJIbHOM) cdepe:

— TpUOOpeTEeHNe OMbITa MCIOIH30BAHMS METOJ0B OMOJIOTHYECKON HAYKH C IENBIO
H3y4YeHHs] OMOJOTHYECKUX OOBEKTOB, SBJICHUM W MPOIECCOB: HAOJIOJICHUE, ONHMCAHHME,
IPOBEJICHUE HECIOKHBIX OMOJOTMYECKMX OMNBITOB M AKCHEPUMEHTOB, B TOM YHUCIE C
UCTIOJIb30BaHUEM aHAJIOTOBBIX M ITU(PPOBBIX OMOIOTUYECKUX TPUOOPOB U MHCTPYMEHTOB;

— (dopMHUpOBaHHE YMEHHUS MHTETPUPOBATH OMOJOTUYECKHIE 3HAHUS CO 3HAHUSIMU U3
JIpYrux y4eOHbIX MpeAMeTOB ((PU3UMKHU, XUMHUH, reorpaduu, UCTOPUHU, OOIIECTBO3HAHUS
UT. 1.);

— (QopMupoBaHue yMEHUI peniath yuyeOHbIe 3a1a4l OMOJIOIMYECKOTO COAECPIKaHMs,
BBISIBISITH ~ TPUYMHHO-CIICJICTBEHHBIC  CBSI3W,  NPOBOAWTH  KAaYeCTBEHHBIE U
KOJIMYECTBEHHBIE pAaCUEThI, IETaTh BEIBOIBI HA OCHOBAHUH TTOTYYCHHBIX PE3yJIbTaTOB;

— (dopMupOBaHHE YMEHUS TUIAHUPOBATh Y4eOHOE HMCCIIEIOBAHUE WJIM TPOEKTHYIO
paboTy ¢ yueToM MOCTaBICHHON Lenu: POpMYIUpOBaTH IPOOIeMy, THIIOTE3Y U CTaBUTh
3aJlayd MCCJIEIOBaHMs, BBHIOMpATh aJ€KBATHO IOCTaBJICHHON LIETM METOMAbI, JeNaTh
BBIBOJIBI IO PE3YJIbTaTaM MCCIEAOBAHUS W MTPOCKTHOMN EATEIbHOCTH;

— (¢dopmupoBaHME  HMHTEpeca K  YIIyOJIeHHI0  OMOJIOTMYECKUX  3HAHUU
(mpenmpoduibHas TOATOTOBKA U podeccroHaIbHas OPUEHTAINS) U BBIOOPY OMOI0THI
KaK Mpo(UIBHOTO IpeaMeTa Ha CTYTIEHH CPEeIHEro MOJHOTo 00pa3oBaHus i Oy ayieit
npohecCHOHANBHON AESITeNbHOCTH, B O0O0JAaCTH OHOJOTHH, MEAMUIMHBI, SKOJIOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CETTLCKOTO XO35HUCTBA;

— BJIaACHHUC HaBbIKaMH pa6OTI>I C I/IH(bOpMaIII/Ief/'I €CTCCTBCHHO-HAY4YHOI'O



COJlepKaHus, MPEACTaBICHHOW B pa3HOU (popme (B BUAE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, TrpaduKoB, aWarpaMM, Mojeliel, H300pakKeHHI), KPUTHYCCKOTO aHajIu3a
MHPOPMAITUHU U OIICHKHU €€ IOCTOBEPHOCTH;

— YMEHHE WHTETPHPOBATh OMOJOTHYECKHE 3HAHUS CO 3HAHUSIMH JAPYTUX yUCOHBIX
NPEeIMETOB; HHTEPEC K YIIIyOJICHHUI0 OMOJIOTUYECKUX 3HAHWKM W BBIOOPY OMOJIOTHU Kak
MpoIIBHOTO TIPEeAMETa Ha YPOBHE CpEIHETO o00Iero oOpa3oBaHHs s Oymymiei
MpoeCCUOHATTEHON  JEATENPHOCTH B OOJACTH OWOJIOTUM, MEIWIIUHBI, JKOJIOTHH,
BETCPHHAPUH, CEILCKOTO XO3AWCTBA, IHUINECBOH IPOMBINIUICHHOCTH, IICUXOJIOTHH,
HCKYCCTBa, CIIOPTa - UMETh YETKHE MPEACTABICHUS O MAaTEPUATUCTHUECKON CYIITHOCTH
TCHOMOB JKHBBIX OPTaHU3MOB H PETYJISIIHIO UX PaOOTHI,

— 3HaHWE OCHOBHBIX (PAKTOPOB OKPYKAIOIIECH CpeNbl, BIMSIONINX Ha Pa3BUTHE U
CYIIECTBOBAHHE KUBBIX OPTAaHU3MOB, aJaNTaluii K (JaKTopaM OKPY KarOIIeH CPeIbl;

— 3HaHWE OCHOBHBIX TOJXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BaHUS €€ TOCTIKECHUH B
COBPEMEHHOM KHM3HU YeJIOBEKa, OCOOCHHOCTH HCIIOJIb30BAHHUS KHBBIX OPTaHU3MOB JIJIS
IPOU3BOICTBCHHBIX HYXK]] Y€JIOBCKA,;

— 3HaHWE OCHOBHBIX TIOJIXOJIOB CEJICKIIUU ¥ OMOTEXHOJOTHUH KYJIbTYPHBIX PACTCHUH,
XapaKTepu30BaTh TEHETUYECKH  MOIU(PUIIMPOBAHHBIC  PACTCHHS, OIEPUPOBATH
NOHATUSMH, TUOPHUIW3ANNSA, OTIHAJICHHAs THUOPHUIU3AlMs, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchopmMalysi, MyTareHes, TeHeTHICCKOE PeIaKTHPOBAHHE,

— TOHMMAaHHWE MOJICKYJIAPHBIX  MEXaHHW3MOB  pealli3alliyd  HaclICACTBECHHOM
MHPOPMAITUU B YMEHHUE CBOOOIHO OTIEPUPOBATH OCHOBHBIMH IMTOHATHSIMH MOJICKYJISIPHON
OHMOJIOTHH U €€ COBPEMEHHBIX HAIIPABJICHUH — FCHOMUKH, METar€HOMHKH, IPOTCOMUKH;

— 3HaHWE OCHOBHBIX 3a00JIEBaHWI YEIIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CIIOCOOAX
UX JUArHOCTHKH W JICUCHUS;

— (¢opMupoBaHHUE YMEHHS HUCIOJb30BaTh MOHITUNUHBIN anmapatr ¥ CUMBOJIMYECKUN
S3bIK TE€HETHKH, T'PAMOTHOE€ NPHUMEHEHHE HAyYHbIX TEPMHUHOB, IOHSTHI, TEOPHIA,
3aKOHOB JJISI OOBACHEHHS HAOIIOJAEMBIX OHOJOTHMYECKHMX OOBEKTOB, SBIICHUH U
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh (DYHIaMEHT HAy4YHOTO MUPOBO33PEHUS.

B nneHHOCTHO-OpHEHTalMOHHOM cdepe:

— 3HaHWEe, YTO TNPUMCHCHHE COBPEMCHHBIX TEXHOJOTHH MOJCKYJIIPHONH OHOJIOTHH
MO3BOJIICT YCIEIIHO pelIaTh Takue 37T000AHEBHBIE MPOOJIEeMBbI, Kak OXpaHa
OKPYXaIOIIeH Cpeibl, COXpAHEHHUE 3I0POBhS YEJIIOBEKA, KOHTPOJIb U BOCCTAHOBJICHHUE
HKOCHCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

Moayab «Kak )KMBOTHBIE U PACTEHHUS MPUCTIOCAOIUBAIOTCSD> (IBOJTIOLUOHHASA

skoJorus) 5 kiaace (34 yaca)

Tembl OcHoBHOe coaep:xaHue JlesATeTILHOCTD
IIKOJHHUKOB
1. MbI ucciaexyem CBOIACTBa ¥ CTPOCHUE JKUBBIX UccnenoBatenbckue
JKMBbIe€ 00bEKTHI OpraHu3MOB (CTpPOEHHUE KIIETKH). | paboThl «Bce nu (CUHUIIBI,
(6 9) Bun, ocoOb — opranusm kak Oenku, Oepe3bl W T.1.)
eauHas cuctemMa. Ananrtaiuu OJINHAKOBBIE?
(mpucrniocobnenus). [lonsitue DOTOKBECTY.
roMeocrasa KuBoro opranusma. | [Ipakruueckas pabota
CriocoObl ero nmojajiep kaHusl. «CocrapmsieMm KHHTY
Orpanuuenus PEKOPJOB  pACTCHHA U

MOpP(hOIOTUUECKUX U
(bU3UOIOTUYECKUX aJlalTallHil.
[Touemy opraHnu3Mel HE
CTAHOBSATCS OECKOHEYHO
OOJBIIMMH, MaJICHEKAMU,
BCESIJTHBIM.

JKMBOTHBIX HAIICTO KpasH.

2. Bausinue
OKpYXKAKOLIel
cpeabl HA )KUBbIE
opranu3mbi (12 4)

DaKTOPBI OKPYKAIOIIECH CPEbI
(abmoTHueckre, OMOTHYECKHE,
aHTpornoresssie). [Ipumepsr
abnoTuyeckunx (HakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUE HA KU3HEEATEIbHOCTD
KUBBIX OPTaHU3MOB:
TeMIlepaTypa, CBET, BIAKHOCTb.
OcHOBHbBIE 3aKOHOMEPHOCTHU
IIPUCITOCOOJICHHS KUBBIX
OpraHu3MOB K aOMOTHUYECKUM
daxTopam. IIpucnocobnenust k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temneparypa,
BJIQ)KHOCTH U CBET.

[IpakTueckoe 3aHsTHE
«Bet u Temno» (KyOuku
JIbJIa B3BECUTh, MOJIOKUTh
B vamiku [letpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpEe
pacrasii).

[IpakTrueckoe 3aHATHE
«Yto pacTBOpsieTcs B
BOJI» (IKCIIEPUMEHT
«Kunkuit 1om»).
[IpakTrueckoe 3aHATHE
«Iuddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«J1BKeHue pacTBOPOB IO
IBETKY.

[IpakTHueckoe 3aHaTue
«Jlen nmaBaeT B Boae
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTuyeckoe 3aHsiTHE
«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).
HccnenoBatenbckue
paboTtsl «BiusiHue cBeta
(Tema, BIaXXKHOCTH,
cocTaBa MOYBbI) Ha
pacTeHHs B €CTECTBEHHBIX
WJIA UCKYCCTBEHHBIX
YCIOBUSX» (Ha JOCTYITHOM
MaTtepuae).

3. B3aumopaeinicTBus
KMBbIX OPraHU3MOB
(4 9)

buotnueckue paxTopsl.
3aKOHOMEPHOCTH Pa3BUTHSA
MEXBUIOBBIX
B3aUMOOTHOILICHUH.
KosBomtonus (XUILIHUK-KEPTBa;
napa3uT-X03siuH) DBOIIOLUS
CTpaTeruii JOObIBaHUS MMULIH.
CounanpHOCTh. Bub-
BceseHubl. [lepedyens pactenui-
BpPEIUTEIEH.

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




4. Yes10BeK B KU3HU
pacTeHuH U
KUBOTHBIX? (6 1)

AHTpONOreHHbIe (HaKTOPBHI.
IIpaBaa mu, yTO NEPBOOBITHBIE
JFOAM KUK B TAPMOHUHM C
npupo10il. OJOMaITHUBAaHUE U
IPUPYUYEHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMHPAIOIIUE BUJBI, KaK 3TO
nenatb. KynpTypHble pacTeHus u
ux aukue npenku. [ouemy
Ba)XHO UX COXPAHSITh.
Pa3znooOpa3zue KynbTypHBIX
pacTeHUil U UX 3HaYCHHE B
KU3HU yenoBeka. KpacHas kHura
Bameit Teppuropun. Oco6o
OXpaHsieMbl€ TEPPUTOPUH,
3anoBegHUKU Poccuu u mupa.

[Tpaktruueckas paborta
«Pa3zHoobpazue
KyJIbTYPHBIX PaCTCHHUH B
BaIlIEM PETUOHEY.
Uccnenosarenbckas
pabota «Bnusinue
AHTPOIIOTeHHBIX (AaKTOPOB
Ha pa3BUTHE PACTEHUN B
ropojie/HaceIeHHOM
IYHKTE.
DKCKypCHsi/TIpaKTUYECKast
pabota «OOIIT B Bamem
pEruoHe — YHUKAIbHbIC
00BEKTBI TPUPOIBDY.

5. Dkogornueckue

buocdepa — ogHa u3

HUccnenoBarennckue

Huuu (6 4) BOKHEUIINX 000JI0YEK 3eMIIH. paboThl «DKOIOTUYECKUE
UTto Takoe «3KOJIOTUYECKUE HUIITN BOKPYT TEOST —
HUIIW» U KaK OHU onucanue pakTopoB
dbopmupyrotca? opMuUpoBaHHE | OKPYKAIOIIECH CPEIbI».
3HaHUU 10 OMOpPa3HOOOpaA3UI0 HccnenoBarenbekue
KUZHEHHBIX (HOpM, paboThI
MOBEJICHYECKUX «Denonornueckue
PUCTIOCOOJICHUIA, HaOTIOICHUS.
MOIU(PUKAIIUOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
cOOOI1IeCTBA U UX THIIBI.
Pa3Butne u cMeHbI
PaCTUTEIIBHBIX COOOIIECTB.
Moayab «OcHOBBI pacTeHHEBOACTBa» 7 KJjacc (34 yacoB)
TembI OcHOBHOe coep:xkaHue JesiTeJIbHOCTH
HIKOJbHHUKOB

Tema 1. BBegenue B
PacTeHneBOACTBO

(19)

Yro-Takoe paCTeHUEBOACTBO:
OCHOBHBIE (haKTOPBI
BBIpAILIMBAHUS PACTCHUM.
Ucropus pa3BuTus
arpOXMMHUYECKUX 3HAHUHN
(padotel M.B. JlomonocoBa, O.
JIubuxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupssena,
II.A. Kocteuena, JI.H.

[Tpaktrueckas paborta
«bouka JIubuxay.




[IpssHUIIHUKOBA U Ap.).

Tema 2.
ArpoTexHUYecKui
IKcnepuMeHT (3 1)

[IpaBuia mocTaHOBKHU
arpo3KCIEPUMEHTOB.
ITocTaHOBKA SKCIEPUMEHTOB C
pacteHusiMU. Be1OOp TeMBbl,
COCTABJICHHME TMIIOTE3bI, LIETIU U
3a/1a4 3KCIEPUMEHTA M0
BBIPAIIMBAHNUIO PACTCHUH B
KOHTPOJIUPYEMOM Ccpelie.
KonTtponu, noBropHocTy,
IIPOBEICHHUE YKCIIEPUMEHTA.
[InaHupoBaHue SKCIEPUMEHTA.
OneHka pe3ynbTaToB
JKCIIEpPUMEHTA.

OcBoeHue TEXHOIOTUU
KpPYTJIOTOAUYHOIO BBIPAIIMBAHUS
CaJaToB U MUKPO3€EJICHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIOBUSIX.

Hccnenosarenbckas
pabora «DakTopsl,
BJIMSIIONINE Ha
IpopacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[IpakTrnueckas padora
«C0Oop yCTaHOBKM JJIs
BBIpAIIBAHUS PACTCHHI B
KOHTPOJUPYEMBIX
YCIOBUSIX).

Tema 3. PoJub
XUMHYECKHUX
3JICMEHTOB B

NUTAHUM PACTEHUH
(10 v)

Bopa. PactBop. BeITskKa.
AHHWOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pacTtBopa. Poib xumuueckux
3JIEMEHTOB B MUTAHUU PACTEHUI.
[Tomy4yeHne nuTaTeNbHBIX
BEILIECTB PACTCHUSIMH.

VY noOpeHnusi: opraHu4eckue,
MUHEpAJIbHbIE,
MUKpoOHosornyeckue. Tumsl
NIUTaHUs pacTeHui. Bo3nymHoe
1 MUHEpaJIbHOE (KOPHEBOE)
MUTAaHUE pacTeHul. TpaHncnopT
MUTATEJIbHBIX BEIIECTB
pACTEHUI: BOCXOIAIIUN U
HUCXOISIUN TOK. BaxkHenume
Kanuiinele, pochopHbie U
a30THBIC YAOOPEHUS, UX
cBoucTBa. [IpocTeie U CloXKHbBIE
ya00peHus.

Poct u pazButue pacreHuii:
ATanbl OHTOTeHe3a, (aKTOPHI,
BIIMSAIOLIME HA POCT PACTECHUIA:
CBET, I'yCTOTA MOCAJI0K, IUTAHUE,
cyocTpar.

Oco0eHHOCTH TUTaHUs

[IpakTuueckas padora
«CXeMbl UTaTeIbHBIX
pactBopoB. Pacuer 103
yIOOpEeHH 715t
UTATEJIbHBIX PACTBOPOBY.
[Tpaktrueckas padorta
«ITpaBuna cMemmBanus
ya00peHuii»
[Tpaktruueckas paborta
«IIutanne pacreHnii:
TEXHOJIOTHSI
IPUTOTOBJICHHUS
NUTATENbHBIX PACTBOPOB
JUIS Pa3HBIX KYJIBTYp».
[IpakTuueckas padorta
«MOHHUTOPUHT
MUHEPATHLHOTO MUTAHUS
pacTeHU.
[Tpaktrueckas padbora
«PacturenbHas
JTMAarHOCTUKA.
Hccnenosarenbckas
pabota «Or1eHka
COCTOSIHUS] KOMHATHBIX
pacTEeHH, paCTEeHUI Ha
IIKOJIbHOM TEPPUTOPUH,




pacTeHui a30ToM. A30T U €ro
3HAUYEHUE B KU3HU PACTECHUH.
@dopMBbI a30Ta U UX
peBpallleHue B MOYBE.
Uctounuku dochopa s
pacteHus. 3HaUCHHE
docdopcoaepKanmx
COEAMHEHNH B KJeTKe. Poiib
MAaKpO3PTUYECKUX COCAUHEHUN
dbocdopa B sHEPTETUUECKOM
oOMeHe.

Brusuaue kanus Ha puznyueckue
CBOMCTBA MPOTOILIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOIHOTO
oOMeHa, cuHTe3 OEJIKOB | JIp.
Ponp xanus B moaepkaHuu
MOHHOTO OajaHca B TKaHAX, B
Ipolieccax cCaMOpEryJIsIIUU.
Perynsaropnas u
CTPYKTypOoOOpa3oBaTeyibHas
pOJb KaablKs. Y4acThe B
00pa30BaHUU KJIETOUYHOU
CTCHKH, TIOIICP KaHUH
CTPYKTYpbI MEMOpaH U
PErymsius UX IPOHUIIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjgopoduuia,
CXOJICTBO XJIopodusUIa U
reMorjo0nHa Kak
CBUJICTEIHCTBO CIMHCTBA
OpraHuYeCcKOTO MUpA.

Cepa u ero OCHOBHbIE
COCTMHCHMSI, UX POJIb B
CTPYKTYPHOU OpraHu3aluu
KJICTKH, YIaCTHE B
OKUCIIUTEIIbHO-
BOCCTAHOBUTEIHHBIX PEAKITUIX
MUKpPOITIEMEHTHI.
[Ipencraienus o posu
MHUKPODJIEMEHTOB B
MeTaboIM3Me pacTECHUIA.
Oco0eHHOCTH MOCTYIUICHUS
MHUKPORJIEMEHTOB B PAaCTEHHUSI.
CHHepru3M 1 aHTaroHu3M

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
pactennii (2 4)

[TonsATHE O perymaTropax pocra
pactenuii. CTUMYJIATOPBI POCTA
— (UTOTOPMOHBI (aYKCUHBI,
ruO0epeIUIMHbI, IMTOKWHIHBI ).
NHrnbuTopsl 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 COCTOSIHUS PACTECHHM.
CoBpemeHHbIe crTocOObI
MOHHUTOPHUHTA.

3amura pacTeHU OT
BPEIOUTENIEN: OCHOBBI
onomerosa.

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

UccnenoBarenbckas
pabota «Bnusinue
reTepoaykCcHHa Ha
npopactranue (pocT Ha
Pa3HBIX CTAUAX, B Pa3HBIX
YCIIOBHUSIX) Pa3IMYHBIX
pacTeHu».

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

Tema 5. Boanas,
necyaHasi u
MoYBeHHAas
KYJbTYPbI, UX
NpUMEeHeHue B
BbIPAIMBAHUU
pacTeHuu.
®dusnojorusa
pacreHuii (4 )

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

Boansiil pexuM pacTeHuUi:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BJIMSIOIINE HA UX PACKPBITHE U
3aKpbITHE. 3HAYEHHE MEXaHNU3Ma
peryJily UCTIapEHUs BJIaru
pacTeHueM.

DOTOCUHTE3 — YHUKAJIBHBIN
IpoLIECC pacTeHUu. TeMHOBas 1
cBeroBas (a3sl poTocuHTE3A.
3HadyeHue porocuHTE3a IS
KUBBIX Opranu3mMoB. DakTopsl
pocTa pacTeHUM: BO3IyX U
aspauus. [logzeMHoe npIxaHue
pacTEHU: COCTAB MOYBEHHOIO
BO3/TyXa, Ta3000MeH. ['a3000MeH

[IpakTuueckas pabora
«KopHeBoe naBieHue».
[TpakTrueckas padorta
«IIpuroroBnenne
npenapara yCTbHULl
METOJOM CJENKA.
HUccaenoBaTenbckue
paboTsl «Bnusiaue
YCJIOBUM COAEPKAHUS
pacTeHn Ha KOJIMYECTBO
YCTBUIL.

[IpakTuueckas padorta
«DyHKIMOHAJIbHAS
JIAArHOCTUKA PACTEHUM 11O
AKTUBHOCTH
XJIOPOILIACTOBY.
Uccnenoarenbckas
pabota «OnpeneneHue
xjopodusna A u b,
OLICHKA




pu OECIIOYBEHHOM
BBIpAIBAHUH.

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

[IpakTuueckas paborta
«Anpanus, COz u Oy.
JIpIxaHue pacTeHumn.
[IpakTrnueckas padora
«JlpIxaHue pacTeHUM:
OIIEHKA MHTEHCUBHOCTH
JbIXaHUSI PACTEHUN U
IJI0JIOBY.
HccnenoBarenbckue
paboTsl «BrnusiHue
croco0a BeIpAIIUBAHUS
(coctaBa muTaTEIBLHOM
CMECH, CXEMbl BHECEHHS])
Ha POCT U pa3BUTHUSA
Pa3IMYHBIX PACTEHUI».

Tema 6.
KyasTypHbie
pacTeHmust.
CoBpemeHHbIE
ACIEKThI CeJIeKIUHN

(10 )

Kak 4denoBek cTan UCIoIb30BaTh
pactenusi? CBsi3b pa3BUTHS
IUBUJIM3AIUN YEJIOBEKA U
OJIOMAIlIHUBaHMS PACTEHUM.
JlomecTuxanusi.
HacnenctBeHHOCTE N
U3MEHYUBOCTh — OCHOBHBIE
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Buanl
M3MEHYUBOCTb.

I'en —maTepuanbHBIN HOCUTEINb
HAaCJICICTBEHHOCTH U
n3MeHYnBOoCTU. HykiienHOBBIE
KHUCHOTHI. JIokanu3amnus
F€HETUYECKOro MaTepuasa B
KJIETKE. JleJleHne KIETOK.
Pennukanus JIHK. OcHoBHas

J0TMa MOJIEKYJIIPHON OMOJIOTHH.

Tpanckpunuus. TpaHcisanus.
Myrannu.

Oddekt OyThUIOYHOTO
rOpJbIIIKA U TEHETHYECKOE
pazHooOpasue. Uto Takoe
reH0aHk? 3aueM COXpaHATh
T€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITIOCOOBI

Juckyccus
«JloMecTukarus, BCe JIx
pacTeHus U )KUBOTHBIE,
KOTOPBIE KUBYT PSIZIOM C
YEJIOBEKOM UM
OJJOMAIITHUBAIOTCA?
Mo3HO 511 cunTaTh
TapakaHa 0JIOMalTHEHHBIM
KUBOTHBIM?».
[Tpaktruueckas paborta
«MoaudukalmoHHast
U3MEHYUBOCTH (JIUCTHS,
UTOJIKH C OJTHOTO
JepeBa)».

[Tpaktruueckas paborta
«I'eH — uHCTpyKIMs 110
cOopke KJIeTKH (Ha Oucepe
WU KOHCTPYKTOPE)».
[TpakTrueckas paborta
«MyTarnus Ha 6yTepopoe
(JTF000M 00BEKT M3
npeablIyel padoThl, Te
U3MEHEHUE UHCTPYKLIUU
IPUBEAET K N3MEHEHHUIO
BHEILIHETO BH/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. @opmer oTOOPA.
OcHOBHBIE HaNpPaBIICHUS
CEJICKINU: YIIy4IIEeHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM 1 a0MOTUYECKUM
dakTopam.

EcTp 11 xu3Hb B ipoOupke?
buoTtexHOMOTHs KyJIbTYpPHBIX
pacTeHUN.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
I'eneTnueckoe pelakTUPOBAHUE.
CoBpeMEHHBIE TTOIXO0IbI 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»
(MOXHO BOCHOJIB30BaThCs
pe3ysibTaTaMu
MPEABIIYIINX
HKCIEPUMEHTOB 10O
COCTaBJICHUIO
NUTATEJIbHBIX PACTBOPOB
JUISL PACTEHUH).
[IpakTnueckas padota
«I"eHOMHBIE HOKHUIIBI

(MonmenupoBaHUE pabOTHI
cucteMbl CRISP-Cas)».

Tema 7.
PacTturennHast

npoaykuus (4 1)

Hanzemnrbie u mog3eMHbIE
opransl pactenuit. [loGer u
BUIOM3MEHEHHBII T00eT
pactenuit. CriocoObl
Pa3sMHOXKEHUS PACTECHUN.
[TonsTHe 0 KayecTBE MPOAYKTOB
nutanus. [IpoGremsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIIOPTHBIMU. JlorucTrka
JIOCTaBKHU U CPECTBA
COXpaHEHUS MTPOTYKTOB
MUTAHMUSL.

Mukpo3eneHb: noJIE3HOCTh U
TE€XHOJIOTUSI.

XUMHAYECKAN aHAIU3
npoaykuu. OCHOBBI
CeKTpohOTOMETPHH.
[ToreHmomeTpus.
Xpomarorpadus.

[TpakTuueckas padborta
«IIpenenbHO TOMyCTUMBIE
koHueHTpauu (1K) un
METO/IBI KOHTPOJIS
0e30MacHOCTH
PaCTUTEIBHBIX TIPOIYKTOB
TTUTAHUS.
Uccnenosarenbckas
pabota «OrneHka kauecTBa
BBIPAILICHHOM
MUKpO3eJIeHN» (JTU00
CBOS, JTMOO M3 MarasuHa).
[TpakTuueckas pabora
«MeTobl OLIEHKH
KayeCTBA pAaCTUTEIILHON
MPOIYKIIMN: XPAHCHHUE U
COXPaHHOCTb
MUTATEIbHBIX BELIECTBY
(Mo mocTynmHOMY
000py/I0BaHUIO).
Hccnenosarenbckas




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

Monayab «buorexHosiorus» 8 kiaccol (34 yaca)

TeMmbl

OcHOBHOE coaepxaHue

JlesiTeJIBHOCTD
IKOJbHUKOB

Tema 1.
BbuorexHosorus
(29)

[TonsiTe OMoTEXHOJIOTUU. 3a4eM
YeJI0BEKY OMOTEXHOJIOTHH, B YEM
WX TIPEUMYIIIECTBO TIEpe]T
XUMUYICCKUM CHHTE30M. OCHOBHBIC
OMO00OBEKTHI OMOTEXHOIOTHU:
IIPOMBIIIICHHBIE
MUKPOOPTaHU3MBbI, KJIETKU U TKaHU
pacTeHul, >)KUBOTHBIX U YEJIOBEKA,
OMOoKaTaIM3aTOPHI.

CoIpbe 111 OMOCHHTE3a U OLICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OCHOBHBIE HCTOYHUKH YTJIEPOAa,
aszota, pocdopa, MUKPOIJIEMEHTOB.
HccnenoBadue HOBBIX HICTOYHUKOB
CBIPhs (BKJIFOYAsi BOIPOCHI €TI0
peaBapuTeNbHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEITBHBIX
Cpell, B TOM YHCIIe BKIIFOYAIOIINX
OMOCTUMYJISITOPHI U IpyTHE
AJIEMEHTHI YIIPABJICHUS U
OTNITUMH3AIIUN TTPOIIECCOB
ouocunTteza. Metozpl
ONTHMH3AIMY TUTATEIBHBIX CPE]I.

[Tpaktrueckas padorta
«IIpumepsr
IPUMEHEHUS
OMOJIOTMYECKHUX
0O0BEKTOB B TBOEH
JKH3HN.

Tema 2.
MuxpoOuoJiorusi

(6 1)

[TonmoxeHue npoKapuoToB B
CHUCTEME OpPTaHUYECKOT0 MHUpA.
CrtpoeHue OakTepuaabHON KIETKH.
Knaccudukanusa 6akrepuil.
Mopdonorus 6akrepuii. [Ipocteie
Y CIIO’KHBIE METO/IbI OKpAITBAHUS
OaxTtepuit. dusnomnorus 6akrepuii:
NUTaHUe, JbIXaHUe, POCT U
pa3MHOKeHHE. 3HAKOMCTBO C
NOMEHOM ApXxeu
(3KCTPEMO(PHUIBHOCTD,
O0COOEHHOCTH CTPOECHHUS KIIETKH).

[IpakTuka.
JlabopaTopHas pabota
«DuKcUpOoBaHHbIE
npenaparbl OaKTepHil.
Omnpenenenue Gopmbl
IPEIT0KEHHBIX
KYJIBTYp
MHUKpPOOPraHU3MOB,
VICIIOJB3YS IPOCTON
METOJI OKPACKH».
JlaGoparopHas padoTa
«Omnpenenenue Thna




Mo0JI0YHOKHUCIIOE U CTUPTOBOE
opoxenue. otoTpodHBIC U
XeMOTpOoQHBIC OAKTEPHUH.
Kunernueckoe onucanue nporecca
pOCTa MUKPOOPTaHNU3MOB.
DKCIOHEHIIMAIbHASI MOJIENb POCTA.
Kuneruka rudenu
MUKPOOPTaHU3MOB.

[Tatorennsle OakTepun. YyMHast
majoyka v YepHasi CMepTh,
00TynHM3M, CTOJOHSK, TyOepKyIIes.
Hcropust 60pbOBI C
OakTeprabHBIMU UHDEKITUSIMU.
BoiiHa 6eCKOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3MBbI JeHCTBUN
aHTUOMOTUKOB. MEXKIIETOUHAs
KOMMYHUKaIus 0aktepuii. YyBCTBO
KBOpYyMa.

[Ipumenenune 6akTepuit
yenoBekoM. Kunernueckoe
omnrcaHre OMOCUHTE3a ITPOTYKTOB
MUKpOOpraHu3Mamu. bakrepun,
KOTOPBIE MOTYT pa3jiarath
TUTACTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTUH.
HckyccTBEeHHBIE acCOITUAITIN
PaCTEHHI C MUKPOOPraHW3MaMH

KJIETOYHOW CTEHKH
METOJ/IOM OKpallIuBaHUs
o ['pamy» (mipu
HAJIMYUU PEAKTHUBOB).
JlabopaTopHas pabota
«IIpuroTtoBrenue
IPYKU3HEHHBIX
npenapaTon
MOJIOYHOKHUCIIBIX
OaKTEpHII».
JlabopaTtopHas pabota
«IToceB cMbIBa C pyK Ha
yaku [letpm».
JlaGoparopHas paboTa
«Bplenenue yucTou
KyJbTYPhI OaKTEpUH.
Meton pa3BeacHUN.
MeToa UCTOIAOIIETO
HITPUXAY.
JlaGopatopHas paboTa
«Mopdonorudeckas
XapaKTEePUCTHKA
BBIJICJICHHOM YMCTOM
KYJIbTYPBI:
XapaKTEPUCTHKA
KoJIOHUH, (hopma
OakTepuii, TUII
KJICTOYHOU CTEHKN.
JlaGoparopHas padboTa
«CpaBHeHue pocTa
MUKPOOPTaHU3MOB Ha
yarike 6e3 u C
n00aBIICHHUS
AHTUOMOTHUKOBY.
Uccnenosarenbckas
pabota «Ilouck
MUKPOOPTaHU3MOB
obnagaronmx
AHTArOHUCTUYECKOMN
AKTUBHOCTBIO».
UccnenoBatenbckas
pabora «Beinenenue
MOJIOYHOKHUCIIBIX
OakTepuid,
UCCIIEIOBAHUE UX




AKTUBHOCTW.
Uccnenoarenbckas
pabota «Bbiaenenue
OaKTepHil MOJE3HBIX
JUISL PACTEHUID.

Tema 3.
JyKapHOTHYECKHUE
OpPraHu3Mbl B
OHMOTEXHOJIOTHHU
(I1ecHeBbIe TPUOBI,
AP OAIKM,
Bogopocan) (6 1)

[TnecHeBbIe TPUOBI IPOTYIICHTHI
OMOJIOTUYECKH aKTUBHBIX BEILIECTB
OO611ast xapakTepuCTHKa APOAOKEH
caxapomuueroB. Mcropus
HCIIOJIb30BaHUs IPOKIKEN B
TPaAUIIMOHHON OMOTEXHOJIOTHUH.
TexHoJIOruu BUHOJENUS U
XJ1€00IICUCHHS,
CIIeIMATU3UPOBAHHBIC PACHI
Ipoxckeil. MeTabosIu3M IPOXKeH.
Peaxiust cnupToBOro OpOKEHUS.
[Tony4yeHre BTOPUYHBIX
MeTa0O0JIUTOB B APOioKaX. Jpoxoku
Kak MPOAYLIEHThI OMOTOTUIMB.
[Tony4yeHnue 11e1eBbIX OCIIKOB B
JIPOKIKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO Pa3MHOKEHHUS Y
JOPOXOKEN, 3HAUYCHUE U3YUCHUS
MUTO3a U LIUTOKWUHE3A JJIS
ONTUMU3AIIMHU MTPOIECCOB
KYJIbTUBUPOBAHUS JPOKIKEBBIX
ITaAMMOB, TOHUMAHUS TPUYUH
MATOT€HHOCTH JIPOXIKEN U TPUOOB,
MOKMCKa MUIIICHEH (PYHTUITUIOB U
pa3pabOTKH HOBBIX JICKAPCTBEHHBIX
penapaTos.

Bonopocnu — nepcnieKTUBHBIN
00BEKT ISl MPOU3BOJICTBA OeKa U
yTJIeBOJI0B. bruotexHomornueckue
METObl OYUCTKH TBEPBIX,
KUIKAX OTXOJIOB U Ta3000pa3HBIX
OTXO0JI0B IPOU3BOACTB. CTOUHBIE
BOJIbI. CXEMBbI OUUCTKH.
buodunbtpsel, aspoTeHkw,
METAHTEHKH, OKCUTCHKH.
AKTUBHBIN WI U BXOASIIUE B HETO
MHKpOOpranusmsl. Mcnonb3oBanue
BOJIOPOCJIEN B OUYUCTKE CTOYHBIX
BOJI.

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

JlabopaTopHas pabota
«Habmronenue
Pa3MHOXKEHUS
TIPOYKIKEBBIX KIICTOKY.
[IpakTuueckas paborta
«ITomyuenue TBOpOTa N
Keupa Ha OCHOBE
MOJIOUHOKHUCITBIX
OaKTepHii».
[TpakTuueckas padora
«OCHOBHBIE BUJIBI KBaca
U X XapaKTEPUCTHKA
«poxxu u
MOJIOYHOKHUCIIBIC
OakTepuw,
PUMEHSEMBIC JIJIS
TIPOM3BOJICTBA KBACAY.
[Tpaktrueckas paborta
«CpaBHUTENBHBIN
aHaJIU3 Pa3BUTHUS
JIPOAOKEN B a3pOOHBIX U
aHa’POOHBIX
YCIOBUSIX.
[TpakTrueckas paborta
«MeTo1bl OLIEHKH
CBOWCTB
XJ1€00TEeKapHBIX
JTPOAOKEN.
OcoOennoctu
IPUMEHEHUS




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

Tema 4.
Hacaencrsennas
undopmamus (4 1)

HacnencTBeHHOCTE U
W3MEHYHUBOCTh — OCHOBHBIEC
CBOWCTBA KMBBIX OPTAaHU3MOB.
N3menunBocTs. Buasl
M3MEHYUBOCTb.

I'en —maTepuanbHbI HOCUTED
HACJIEJICTBEHHOCTH 1
W3MEHYMBOCTH. HyKJenHOBBIE
KHUCIOTHIL. Jlokanu3amnus
FEHETUYECKOTO MaTepurasa B
KJIeTKe. J[eieHue KIeTok.
Penukanus JIHK. OcHoBHas
JI0TMa MOJICKYJIIPHON OMOJIOTHH.
Tpaunckpunuus. TpaHcisauus.
Myrauumu.

[IpakTuueckas padora
«MoaudukamoHHas
U3MEHYUBOCTH (JIUCThA,
UTOJIKH C OJIHOTO
JIEpeBa)».
[TpakTruueckas paborta
«I'eH — mHCTpYKIHS MO
cOopKe KJIEeTKH (Ha
oucepe win
KOHCTPYKTOPE)».
[TpakTuueckas padbora
«MyTtanus Ha
oyTepopoe (mroboit
00BEKT U3 MPEIbIAYIICH
paboThI, IIe U3BMEHEHNE
WHCTPYKIIUU TIPUBEICT
K M3MEHEHUIO
BHEIIHETO BHJIA

00BeKTa)».
Tema S. [TomoxeHune BUPYCOB B CUCTEME IIpocmotp
Bupycosorusi (34) | opranndeckoro mupa. CTpyKTypa ¥ | JOKYMEHTAIbHOTO
XMMHUYECKUH COCTaB BUPYCOB. dbunbpMa 0 BUpycax.
Knaccuduxanus BUpycoB. [IpakTuyeckas padora.

Penponykuus Bupycos. Bupycer -
BO30yIUTENN MH(PEKIIMOHHBIX
6one3Heil. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

«Meton pa3BenecHUIN.
[IpakTuueckas paboTa.
«TurpoBanue
OaxkTepruodarony.




CBOMCTBA, IPUMCHCHHE.
buonorudyeckue metoip1 60pbOBI €
BHPYCAMH.

Tema 6. I'ennasn

OCHOBBI FT€HHON MH)KEHEPUU.

[IpakTuueckas padborta

HHKEHepus U Bexkropa. Cneriududeckue «HJIOHYKJIEa3hbl
OMOTEXHOJI0THH dbepMeHThI OaKTepHUH. pectpukimu (padota ¢
(4 v) buorexHonoruu nmpoaykuuu HYKJIECOTUIHBIMHU
OCJIKOB B OaKTEPHATBHBIX MOCJIE0BATEILHOCTIMHU
KYyJIbTypax. JJOCTHKEHUS] TEHHOU Ha Oymare)».
WHXEHEPUHU U OUOTEXHOJIOTHUHU. [IpakTuyeckas pabota
CRISPR/Cas — cucrtema «I"eHHBIC HOKHUIIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oakrepuii u apxeir. [MO. Metoasl | (MOAEINPOBAHNE HA
noxyuyenust 'MO. Ooymare)».
Urpa-nuckyccus:
«Bpiurpai rpanT Ha
coznanue I'MOy.
Tema 7. JloMecTukanus OCHOBHBIX Juckyccus
Buorexnosiornu B JIOMAIITHUX KUBOTHBIX; «JloMecTukanus, Bce u
*KMBOTHOBO/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTeHUs U KUBOTHEIE,
(4 9) JIOMECTUKAIIUU KUBOTHBIX KOTOPBIC KUBYT PSJIOM
(Jiucuiia, HOpKa u ap. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIBI OJIOMAIIIHUBAKOTCS ?
akajemuka bensiepa). MoO>KHO 71 CUMTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKMBOTHOBO/JICTBE: TPAHCILJIAHTALIUSI | OJJOMAIIHEHHBIM
AMOPHOHOB, XMMEPHBIE )KUBOTHBIE, | JKHBOTHBIM?)».
KJIOHUPOBAHHUE. [Tpaktrueckas paborta
OcHoBHBIE 00JIE3HU KUBOTHBIX U «Metoauka
pOJIb MATOTEHHBIX KJIOHUPOBAHMUSI
MUKpPOOPTaHU3MOB U MAPa3uTOB B | (MOJENMPOBAHUE HA
Pa3BUTHH 3a00JIEBAHUI TOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX MEpax [IpakTudeckas pabota
O0pbOBI C HUMHU; POJIb TIOJIE3HBIX «CocraByieHHE paliioHa
MUKPOCUMOMOHTOB B OPTaHU3ME MUTAHUS YKUBOTHOTO,
KUBOTHBIX. [TonokuTenpHoOe 1 pacyeT pacxoJi0B Ha
no0oYHOe (OTPULIATEIIBHOE) COJICp>KaHUEY.
BO3/ICCTBUM aHTUOMOTHKOB Ha Uccnenoarenbckas
OpraHu3M B XOJI€ JICUCHUS paborta «OrneHka
YKUBOTHBIX; 1IETTU U 3a7[a4H KaueCcTBa MOJIOYHOM
BeTepuHapuu. buorexnonorus IPOIYKIIANY.
KOPMOBBIX ITPENapaToB.
Tema 8. OCHOBHbBIE METO/IbI CEJICKIIUH. [TpakTuueckas pabora

buorexHoJioruu B
pacTeHueBOACTBE

I'm6punuzanus. opmer ordopa.
OCHOBHBIE HAMPABJICHHSI

«BpIpaiBaem ropox.
Kak nposectu




(54)

CEJIEKIINU: YIIyUIICHUE
YPOKaUHOCTH, YCTOUUYUBOCTH K
OMOTHYECKUM B a0MOTHIECKUM
dakTopam.

OCHOBHBIE MMOJX0/Ibl CEJEKIINU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuii, [ mbpunnzarus,
oTHajgeHHas THOpuan3anus,
UCKYCCTBEHHBIN 0TOOp, T€TepO3uUC,
TpaHchopMalusi, MyTareHes,
T€HETUYECKOE PEAAKTUPOBAHUE).
Uctopus cenexunu B Poccuu n
MUpE, UCTOPHS PA3BUTHS
BOKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHUM.

Kak denoBek moxer

Mo U (UITUIPOBaTh pacTeHUS?
I'ennas naxxenepus pacreHui: Yro
TaKO€ T€HETUYECKast NHKCHEPUS
pacteHuid. TpaHCT€HHBIE PACTCHUS.
Meroap! nomyuenus. OOpazoBaHue
OIyXOJIEW Y PACTCHUM.
ArpobakrepuaibHas
tpanchopmarus: Ti-mma3Muabl.
I'ensr T-AHK. MonekyisipHo-
T€HETUYECKUE MEXAHU3MBbI
TpaHchopmanmu. I'eneTnueckoe
penaktupoBanue. COBpeMEHHBIE
MOAXOJIbI U IOCTHXKEHUS
TEHETUYECKOTO PEIAKTUPOBAHUS
pacTeHUN.

EcTb 11 xu3Hb B IpoOupKe?
buotexHonmorust KyJ1bTypHBIX
pacTeHUN.

CKpElUIMBaHUE y
ropoxay.
[IpakTnueckas padora
«]'eHOMHBIE HOKHUIIEI
(MozenupoBaHUe
pabOThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbckas
pabota «BeIpaiuBanue
pacTeHui B IpoOUpKe»
(MOXHO
BOCIIOJIb30BaThCSA
pe3ynbTaTaMmu
TIPEABITYIITAX
AKCIIEPUMEHTOB T10
COCTaBJICHUIO
MTUTATETHHBIX
pacTBOPOB st
pacTeHuit).




KaneHnnapHo-TeMaTnyecKkoe INIaHUPOBAHUE
HNPOEKTHO-UCCIIEAOBATEJIbCKAA JEATEJIBbHOCTD. BUOJIOTI' s

6 kJiacc
Ne Tema Bcero TEOpUs IIpaKTHUKa
4acoB
1. Ml nccienyeM:KiBbie 00beKThI 6 4 2
1. CBOICTBa M CTPOEHHUE KUBBIX OPTAaHU3MOB 1 1
(cTpoeHue KIETKH).
2. Bun, 0ocoOb — opranusm Kak €1iMHas CUCTEMA. 1 1
3. Ananrtanuu (pucnoco6ienus). [lonstue 1 1
roMeocTasa JKUBoro opranusma.Crnoco0sl ero
nojaep>kanusi. OrpaHuueHust MOp(OIOrHIECKUX
1 (PU3UOJOTHUECKUX aTallTaIHi.
4, HccnenoBatenbckue padboTel «Bee u (CHHMIIBL, 1 1
Oenku, Oepesbl U T.1.)0IMHAKOBEIC?
DOTOKBECTY.
S. [Touemy opraHu3MBbI HE CTAHOBATCSI OECKOHEYHO 1
OO0JIBITMMH, MAJICHBKUMH, BCESITHBIM.
6. [Ipaktuueckas padora «CocTaBisieM KHUTY 1
PEKOPIOB PACTEHUH M)KMBOTHBIX HAILIETO Kpas».
2. Briusinue okpy:kaouiei cpeabl Ha JKUBbIe 12 3) 7
OPraHHU3MbI
7. @daxTophl OKpYXkarollel cpenibl (abuoTuyecKue, 1 1
OMOTHYECKHE, aHTPOIIOT€HHBIE).
8. IIpakTnueckoe 3anstue «LBer u Temio» 1 1
9. [Ipumepsl abnotnyeckux GpaxTopos, 1 1
OKa3bIBAIOLINX OCHOBHOE BIIUSTHHUE HA
KHU3HEIEATEIbHOCTHKUBBIX OPTaHU3MOB:
TEeMIIepaTypa, CBET, BIAXKHOCTb
10. | IpakTtuueckoe 3ansTue «UTo pacTBOpseTCs B 1 1
BOJIEN
11. | Ilpaktuueckoe 3anstue «uddy3us BemecTs B 1 1
BOJI€ (pacTBOPHI)», «/IBHUkKEHNE pacCTBOPOB MO
IIBETKY».
12. | Ipaktuueckoe 3anstue «Jlen miaBaer B Bojie 1 1
(aiicOepru, 3aMep3aHHEBOIOEMOB)».
[IpakTruyeckoe 3anstue «Jlen npu 3amep3aHuu
pacmmpsieTcs» (pa3pylnieHne KaMHs
(mouBoOOpa3oBaHue), 3aMEP3aHHE KIIETOK).
13. | OcHOBHBIE 3aKOHOMEPHOCTH MPUCTIOCOOTICHHUS 1 1
KHMBBIX OPTaHU3MOB K a0MOTHYECKUM (haKTOpaM.
14. | Ilpaktuueckoe 3anstue «l1ly6a» 1 1
15. | IIpucnoco6ieHnst K OCHOBHBIM a0MOTHYECKUM 1 1
(dakTopam: Temreparypa, BIaXHOCTb U CBET.
16. | Ilpaktrueckoe 3aHsTHe «ITUTMEHTHI» 1 1
17. | Ilpaktuueckoe 3ansaTre «Kak )KUBOTHBIE 1 1
IJIABAIOTB BOJIEN
18. | UccnenoBatensckue paboTsl «BiusiHue cBeTa 1 1
(Teruta, BIAXXHOCTH, COCTaBa MOYBKI) HA
pacTeHus B €CTECTBEHHBIX HJIM HCKYCCTBEHHBIX
yCIOBHSX» (Ha TOCTYITHOM MaTepuaie).
3. B3anMopeiicTBUSIAKUBBIX OPraHU3MOB 4 2 2
19. | buornueckue GpakTopsl. 3aKOHOMEPHOCTH 1 1

PASBUTHUAMCIKBUIOBBIX B3aMMOOTHOIIICHHU .




20.

UccnenoBatenbckas padora «Habmonenns 3a
B3aUMOOTHOIICHUSAMU KUBOTHBIX HpI/I
OOBIBAHUHU ITHIIA

21.

KosBouonust (XMILHUK-KEPTBa;1apa3uT-X0341H)
OBoJIOLUS CTpaTEeruii JOOBIBAaHUS MUIIIH.
ConuanbHocTb. Bunibl- Bcenenupl. [lepedyens
pacTeHun-BpeuTeeH

22.

HccnenoBatensckaspadbora «Pacnpoctpanenue
BUJIOB-CUHAHTPOIOB BHAIlIEH MECTHOCTH

4. YeJsi0BeK B KU3HUPACTECHMI U JKUBOTHBIX?

23.

AnTponorenusie aktopsl. [IpaBaa nu, uro
MEePBOOBITHBIE JIFOAU KU B TAPMOHUH C
npupoaoii. OoMalIHUBaHUE U PUPYICHHE
KUBOTHBIX U PacTEHUH. 3aueM criacaTh
BBEIMHUPAIOIIME BUBI, KAK 9TO JEJaTh

24.

HccnenoBatenbckas paboTta «BnusHue
AHTPOITOTEHHBIX (DAKTOPOBHA PA3BUTHE
pacTeHuil B ropojie/HaceJIeHHOM IYHKTE.

25.

KynpTypHBIE pacTeHUs HUX TUKUE TIPEIKH.
[Touemy BaxkHO UX coxpaHsTh. PazHoOOpasue
KYJbTYPHBIX PACTEHUW U UX 3HAYEHUE B )KU3HU
YEJIOBEKA..

26.

[IpaxTuueckas padora.«Pa3Hoobpazue
KYJIBTYPHBIX pacT€HHUI BBallleM PETHOHE)

27.

Kpacnas xnura Tynbsckoit o6mactu. Oco6o
OXpaHsieMble TEPPUTOPUH, 3aNI0BeAHUKH Poccun
A MUpa.

28.

Okckypeus «TynbCckue 3acexn»

5. DKoJ0rnYecKue HUIIu

(ep]

29.

buocdepa — ogHa U3 BakHEHITUX 0007104YEK
3emMitn.

30.

YTo Takoe «IKOJIOTUUECKHE HHUII» U KaK OHH
¢dopmupyrorcs?

31.

UccnenoBatenbckue paboThl «IKOJIOTHIECKHE
HUIIHN BOKPYT TeOs — onucaHue GakTopoB
OKpY>KaroIleu Cpesiby».

32.

dopmupoBaHUe 3HaHUH 110 OHOpPa3HOOOpa3UI0
KU3HEHHBIX ()OPM, TIOBEICHICCKUX
pucnocoOaeHH, MOAU(DHUKAITMOHHAS
M3MEHYMBOCTH (Ha 0230BOM YPOBHE).

33.

PacTturtenbHble cOOOIIECTBA U UX THIIBI.
Pa3BuTHeE U CMEHBI PaCTUTEIBHBIX COOOIIECTB.

34.

HccnenoBatenbcknepadoThl «DeHOTOTHIECKHE
HaOJIIOJEHUSD).




7 kjaacc

Tema

Bcero
JacoB

Teopus

IIpaKTHUKa

BBenenue B pacTeHHEBOCTBO

UTto Takoe pacCTEHUEBOACTBO: OCHOBHbIE
(dakTopbl BeIpaliuBanus pactrenuid. Mcropus
Pa3BHUTHUS arPOXUMUYECKUX 3HAHUMN (pabOThI
M.B. Jlomonocoga, FO. JIubuxa, byccenro, B.B.
Hoxyuaea, K.A. Tumupsizena, [1.A. Kocteiuena,
J.H. TIlpssaumankoBa u ap.). [IpakTudeckas
pabora «bouka JInbuxa.

ATpOTEXHUYECKUH IKCIIEPUMEHT

[IpaBuiia mOCTaHOBKH arpO3KCIEPUMEHTOB.
[locTaHOBKA SKCIIEPUMEHTOB C PaCTCHUSIMHU.
Br160p TeMbl, cocTaBlieHUE TUIIOTE3bI, LENU U
3aJ1a4 SKCIIEPUMEHTA 10 BhIPAILMBAHUIO
pacTeHuii B KOHTpoaupyemon cpene. Konrponu,
MOBTOPHOCTH, MPOBEACHUE IKCIIEPUMEHTA.
[InanupoBanue sxkciepumenTa. OueHka
PE3yNIbTaTOB SKCIEPUMEHTA.

Hccnenoatenbckas padota «DakTopsl,
BITUSIIOIIUE HA ITPOPACTAHHUE CEMSH (POCT
MIPOPOCTKOB)».

OcBoeHHE TEXHOJIOTHH KPYTIOTOINYHOTO
BBIpAILIMBAHUS CalaTOB U MUKPO3EICHU B
KOHTPOJINPYEMBIX UCKYCCTBEHHBIX YCIOBUSX.
CO60p ycTaHOBKH JUIsl BBIPAIIMBAHUS PAaCTEHUN B
KOHTPOJINPYEMBIX YCIOBHSIX.

Ponp xuMHUecKkux 31€MEHTOB B MUTAHUU
pacTeHui

10

Bopa. PactBop. BeITskka. AHMOHBI, KATHOHBI,
3JEKTpONnpoBoAHOCTh U pH pactBopa. Posb
XUMHUYECKUX HJIEMEHTOB B MUTAHUU PACTEHUM.
[TonydyeHue nUTATENBHBIX BEUIECTB PACTCHUSMH.
[TpakTuueckast pabota «CxeMbl MUTATENBHBIX
pactBopoB. Pacuer 103 ynoopenunii mist
MUTATEIbHBIX PACTBOPOBY.

0,5

0,5

VY noOpenus: oprannueckie, MUHEpaJIbHBIE,
MUKpoOuonoruueckue. TUIbl mUTaHus
pactenuii. Bo3nymHoe n MuHepanbHOE
(kopHeBoe) nmuTanue pacteHui. Tpancnopt
MUTATEIbHBIX BENIECTB PACTEHUMN: BOCXOIAIINMA
1 HUCXOIAINM TOK. BaxkHelme kaauiiHeIe,
(dhochopHbIC U a30THBIE YIOOpEHUS, UX
cBoiicTBa. [IpocTeie U cliokKHBIE YTOOPEHHUS.

0,5

0,5

[TpakTrueckas padota «IIpaBuia cMenuBaHus
ynoOpenuit» [lpaktnueckas pabdora «I[luranue
pacTeHMil: TEXHOJIOTUS IPUTOTOBJICHUS
MUTATEIbHBIX PACTBOPOB JJISl PA3HBIX KYJIBTYPY.

Poct 1 pa3BuTHE pacTeHUIl: ITanbl OHTOT€HE3A,
(akTOpHI, BIUAIOUINE HA POCT PACTCHUH: CBET,
rycTOTa MOCaJIoK, MUTaHUe, CyOCTparT.
[IpakTuyeckas padora.« MOHUTOPHHT
MHHEPAJIbHOTO NUTAHUS PACTCHUI.

0,5

0,5

OcoOEHHOCTH MUTAHUS pacTeHUl a30ToM. A30T




Y €r0 3HAYECHUE B )KU3HU pacTeHUu. DOopmbl
a30Ta U UX MPEBpaIICHUE B TIOYBE.

10

Hcrounuku dhochopa s pacreHus. 3HauCHUE
dbocdopcoaepkanmx COeTMHEHUN B KIETKE.
Posnb Makpospruveckux coenuHenuit hochopa B
HSHEPreTUYECKOM OOMEHE.

11

Brusinue kanus Ha pu3nyeckre CBOicTBa
NPOTOILIa3Mbl, Ha (PEPMEHTHI YIIIEBOJOPOJIHOTO
oOMeHa, ciHTe3 0eJIKOB U Jip. Posib kanus B
MoJi7Iep )KaHuM HOHHOTO OajlaHca B TKAHSX, B
MPOIIECCax caMOperyJsin. PerynsropHaas u
CTPYKTYpOOOpa3oBareabHas pOJib KIS,
VYdacTre B 00pa30BaHUM KJIIETOYHON CTEHKH,
MOJJIEP’)KaHUU CTPYKTYPBl MEMOpaH U
PEryJISIus UX MPOHUIIAEMOCTH.

0,5

0,5

12

3HaueHue MarHusi B MeTabonn3Me pacTeHU.
Marnuii B coctae Xj10po¢uiiia, CX0ACTBO
XJIOpO(HILIa ¥ TEMOTJIOONHA KaK CBUETEIBCTBO
eIMHCTBA opranndeckoro mupa. Cepa u ero
OCHOBHBIE COEIMHEHUS, UX POJIb B CTPYKTYPHOMI
OpraHu3alMK KJIETKH, y4aCTHE B OKUCIUTEIbHO-
BOCCTAHOBUTEJbHBIX PEAKLIUAX.

13

MukpoanemenTsl. [IpeacTaBieHus o posm
MHUKPO3JIEMEHTOB B METa00IM3ME PACTCHUH.
Oco0eHHOCTH OCTYIIICHUSI MUKPOIJIEMEHTOB B
pactenus. CHHEpru3M M aHTarOHU3M SJIEMEHTOB
MUTaHUs pacTeHuid.PacTurenbHas InarHocTuKa
Y METO/bI UACHTU(UKAIIUN HEA0CTaTKa/M30bITKA
aneMeHToB nutanud. [IpakTuueckas pabota
«PacTtuTenpHas TMarHOCTHKA

0,5

0,5

14

HccnenoBatenbsckas padota «O1eHKa COCTOSHUS
KOMHATHBIX PAaCTEHHUU, paCTEHUH Ha IIKOJIBbHON
TEPPUTOPUH, YCTAHOBKA IPUUUH
MATOJIOTUYECKUX COCTOSHUH (TIPU HATTUUHH)».
HccnenoBatenbckas pabota «OueHKa BIUSHUS
Pa3IMYHBIX JIEMEHTOB HAa COCTOSIHUE PacTEeHUI
(cocTaBieHHE PA3TUYHBIX TOAKOPMOK)»

Perynsropsr pocra pacteHuii. 3ammra pacTeHUN

15

[TonsTHE O perymaropax pocTa pacTEHUMN.
CTuMynATOpHl pocTa — PUTOrOPMOHBI (AYKCHUHBI,
ru00epesuIHbI, IUTOKUHUHBI). THTHOUTOPBI
pocta pactenuil: 1. mpupoaHble (abcunzoBas
KHCIIOTa U HEKOTOpbIe (PeHOJIbHBIE BELIECTBA
(uxymapoBasi, KOpU4Hasl, CAJIMLIUIIOBAst K-Tbl), 2.
CUHTEeTHYEeCKHEe (MOP(pAKTUHBI, pETApAAHTHI,
ne(onuanThl, 1eCUKaHThI, TepOULIUIbI).
@OUTOMOHUTOPUHT U OLIEHKA COCTOSTHUS
pacrenuii. CoBpeMeHHbIE CIIOCOObI
MOHHMTOPHHIA.

0,5

0,5

16

[IpakTryeckas pabora «PUTOMOHUTOPHHT U
OIIEHKa COCTOsIHUS pacTeHui. COBpeMEHHbIE
croco0bl MOHUTOpHHTaY. MccnenoBarenbekas
pabora «BnusiHue rerepoaykciHa Ha
npopacTaHue (pocT Ha pa3HbIX CTaIUAX, B
Pa3HbIX YCIOBHSIX) PA3IMYHBIX PACTCHHID.




3anuTa pacTeHH OT BpeAUTENEH: OCHOBBI
o6uomerona. [Ipaktuueckas padbota
«HCeKkTapuu: mpaBuiia U yCIOBUS pa3BeICHUS
MIOJIC3HBIX HACEKOMBIX).

Bopnasi, necuanas v mouBeHHas KyJlbTYpbI, HX
IMPUMCHCHUC B BhIpalllUBAHU A paCTeHI/Iﬁ.
®DuU3MoNorus pacTeHU!

17

BopaHas, necyanas ¥ noO4BeHHAs KyJIbTYpBbl, UX
IIPUMEHEHHE B BBIPALIMBAaHUHU PACTCHUM.
[TpoBenenue BoAbI B KOPHE U CTE0JIE paCTEHUH.
IIpakTuyeckas pabora «KopHeBoe naBiieHuE».
BoaHBbII peKUM pacTEeHUMN: CTPOCHUE YCTBUILL:
(bakTophl, BIUAIOLINE HA UX PACKPBITHE U
3aKpbITHE. 3HAUEHUE MEXAHU3MA PeryJsiLnun
ucnapeHus Biaru pacrenueM. IIpakrnueckas
pabora «[IpuroroBienue npemnapara yCThHII
METOZIOM ciienkay. MccenenoBarenbckue paboTh:
«BnusHue ycioBui coaepKaHus paCTEHUN Ha
KOJIMYECTBO YCTHHUIL.

0,5

0,5

18

@OTOCHHTE3 — YHUKAJIBHBIN IPOLECC PACTCHUI.
TemHoBast u cBetoBas (a3bl (HOTOCHHTE3A.
3navyeHne GOTOCUHTE3A IS KUBBIX OPTraHU3MOB.
[IpakTuyeckas pabora «PyHKIMOHATBHAS
JMarHOCTHKA PACTEHHUM 110 aKTUBHOCTHU
xJioporactoBy MccnenoBarenbckas padora
«Omnpenenenue xnopoduia A u b, onienka
(oTOCHHTETHYECKON aKTUBHOCTH PACTEHUN U
(aKkTOpOB, BIMSIONINX Ha HEEY.

0,5

0,5

19

@akKTopbl pocTa pacTEHUI: BO3YX U a’pariysl.
[TonzemMHOE AbIXaHHE PAaCTEHUI: COCTaB
MIOYBEHHOT'0 BO3/lyXa, ra3000MeH. ["a3000MeH
1py 0ECIIOYBEHHOM BBIpAIllMBAHUU.
[IpakTryeckas padora «Asparus, CO2 u O2.
JHpixanue pacteHuit». [Ipakruueckas padota
«JlpIXaHue pacTeHUH: OLlEeHKa UHTEHCUBHOCTHU
JIbIXaHUs PACTEHUH U TIJIOJIOBY.

0,5

0,5

20

HccnenoBatensckue padboTsl: «BiusiHue
crioco0a BhIpalBaHus (cocTaBa MUTATEIbHON
CMECH, CXEMBI BHECEHMSI) HAa POCT U Pa3BUTHUS
pa3INYHBIX PaCTEHUN

Kynbrypable pacteHus. COBpeMEHHBIE aCIIEKTHI
CeJIeKLIUU

10

21

Kak genoBek ctas ncronb30BaTh pacTeHUsA?
CBs13b pa3BUTHUS LUBWIN3AIUN YETIOBEKA U
OJIOMAIlIHUBAHUS pacTeHHil. JlomecTukamus.
Huckyccus «JlomecTukanus, BCe M PaCTEHUS U
YKUBOTHBIE, KOTOPBIE JKUBYT PSIIOM C YEIIOBEKOM
UM OJIOMAIIHUBAIOTCsA? MOXHO JIU CUUTATh
TapakaHa OJOMAIIHEHHBIM KUBOTHBIM?)

22

HacneacTBeHHOCTh M UBMEHUUBOCTD —
OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
M3meHnunBoCTh. BUabl ”BMEHUYHUBOCTb.
[TpakTrueckas padota «MoaudukarmoHHas
W3MEHYUBOCTbH (JIUCThS, UTOJIKH C OJHOTO
JIEPEBA)».

0,5

0,5




23

I'en — maTepuanbHbIl HOCUTENH
HACJEACTBEHHOCTH U U3MEHYUBOCTH.
HyxnennoBblie kucnoThl. Jlokanuszamms
F€HETUYECKOT0 MaTepuaia B kietke. Jlenenue
kierok. Pemnmukanus JIHK. OcHoBHas morma
MOJICKYJISIpHO# Onostoruu. TpaHCKpumIus.
Tpancnsiuus. Myrtaruu

24

[IpakTuyeckas padora «I'€H — HHCTPYKIIHS 10
cOopke KJIeTKHU (Ha Oucepe Wil KOHCTPYKTOPE)».

25

[IpakTuyeckas pabora «MyTarus Ha
OyrepOpoe (1000i 00BEKT U3 IpeaAbIAYyIIeH
paboThI, I7ie N3MEHEHNE HHCTPYKIIUH IIPUBEET
K U3MEHEHHIO BHEIIIHETO BUJa 0OBEKTA)».

26

DddexT OyTHUIIOYHOTO TOPIIBIIIKA |
reHeTUYeCcKoe pazHooOpasue. Uto Takoe
reH0aHk? 3aueM COXpaHsTh F€eHETUUECKUE
pecypcbl pacteHui? OCHOBHBIE CTIOCOOBI
COXpaHEHHS TeHETHYECKUX PECYPCOB PaCTEHUIA
(ex situ u in situ).

27

3nauenue pador H.W. BaBunosa. 3akox
TOMOJIOTMUYECKUX pA0B. LIeHTpbI
IIPOUCXO0XKACHUS KYJIbTYpHBIX pacteHui H.1.
Basunosa u I1.M. Xykosckoro. [IpakTuueckas
pabota o rpynmnam «OTKy/a Ha HalllNX CTOJIaX
¢bpyKThI/0BOLIH/31aK1». OCHOBHBIE METOBI
cenekuuu. ['mbpuauzanus. opmsl  oTOOpA.
OCHOBHBIE HANPABJICHMS CENEKLIUU: YIydlIICHUE
YPOXKaWHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U
abuoTHYEeCKUM (haKTopam.

0,5

0,5

28

[IpakTnueckas padbota «BbIpaimuBaeM ropox.
Kak npoBecTH CKpenMBaHue y ropoxay.

29

Ectb 11 %u3Hb B Ipobupke? bruorexnonorus
KYJIbTYpPHBIX pacTeHui. MccnenoBarenbekas
pabota «BpIpamBaHue pacTeHUl B IPOOUPKE»
(MO>KHO BOCIOJIB30BATHCS PE3yJIbTaTAMU
MPEABIAYIINX JKCIIEPUMEHTOB 110 COCTABIEHUIO
MUTATEIbHBIX PACTBOPOB JJIsl PACTEHUN).

30

Kak yenoBek MoxeT MOAM(PUIIUPOBATH
pactenusa? ['eHeTnyeckoe peJakTHPOBAaHUE.
CoBpeMEHHBIE TOAXOABI U TOCTUKEHUS
T€HETUYECKOTO PENAKTUPOBAHUS PACTCHMIA.
[IpakTryeckas pabora «I'eHOMHbBIE HOKHUIIBI
(MonenupoBanue pabotsl cuctembl CRISP-Cas).

0,5

0,5

PacturensHas IPOAYKII U

31

Hanzemnsle 1 moa3eMHbIE OpraHbl paCTEHUHN.
[ToGer u BHUIOM3MEHEHHBII MTOOET pacTeHUH.
Crnioco0s1 pazMHOXeHUs pacTeHuit.IlorsTue o
KayecTBe MPOAYKTOB muTaHus. [Ipobiembl
KOHKYPEHIIUH OTEYECTBEHHBIX MPOAYKTOB
IIATAHUS C UMIIOPTHBIMU. JIOTHCTHKA TOCTaBKU U
CPEICTBA COXPAaHEHUS NPOAYKTOB ITUTAHHUS.

32

IIpakTuyeckas padora «IIpenensHo
nomyctumbie kKoHteHTparuu (ITJIK) u meTomb
KOHTPOJISi 0€30IaCHOCTH PAaCTUTEIBHBIX
MIPOJIYKTOB MUTAHUS.




33

Mukpo3eneHb: MoJIE3HOCTh U TEXHOIOTHSI.
HccnenoBarenbckas padota «OreHKa KauyecTBa
BBIPAIICHHOW MUKPO3eJIeHn» (JIOO CBOS, TNOO
13 MarasuHa). XuMHUYEeCKUM aHalinu3 MPOAYKIIMH.
OcHoBBI CIEKTPOHOTOMETPUH.
[TorennmomeTpus. Xpomatorpadusi.

0,5

0,5

34

[IpakTryeckas pabora «MeTOIbI OLICHKH
KauecTBa PaCTUTEIILHON MPOAYKIIUU: XpaHEHUE
Y COXPAHHOCTb MTUTATEIBHBIX BEIIECTBY (T10
JOCTYITHOMY 000PY/I0BaHUIO).
HccnenoBatenbckas padota «Omnpenenenue
ButamuHa C METOI0M 0OpaTHOTO TUTPOBAHUS B
IJI0JIaX Ha Pa3HOM CPOKe (Croco0e) XpaHCHUsI.

8 ki1acce

Tema

Bcero
qacoB

Teopus

IIpaKTHUKa

buorexnonorusa

2

[TonsiTe GMOTEXHONIOTUU. 3aUeM YEIIOBEKY
OMOTEXHOJIOTHH, B YeM UX MPEUMYILECTBO MEPe]
XUMHYECKUM cHHTE30M. OCHOBHBIE OMO00BEKTHI
OMOTEXHOJIOTHH: TTPOMBIIIUICHHBIC
MUKPOOPTaHU3MBI, KJIIETKU U TKaHU PacTCHUH,
KUBOTHBIX U YENIOBEKa, OMOKATAIU3aTOPHI.
[IpaxTuueckas padora «IIpumepbl npuMeHeHUS
OMOJIOTHYECKUX O0BEKTOB B TBOCH KU3HM.

1

0,5

0,5

CriIpbe 11 OMOCUHTE3a U OIIEHKA €T0
Ouosiornyeckoil neHHocTH. OCHOBHBIE
HMCTOYHHUKH yTIEpoJa, a30oTa, pocdopa,
MHUKpPO3JIEMEHTOB. MccreioBaHue HOBBIX
WCTOYHHUKOB CBIPbsI (BKIIFOUAsi BOTIPOCHI €r0
IpeBapuTeNIbHON 00paboTKM), pa3paboTka
HOBBIX TUTATEIBHBIX CPEJI, B TOM YHUCIIE
BKJTIOYAIOIIUX OMOCTUMYJISTOPBI U JIpyTHe
AJIEMEHTHI YIPABJICHUS U ONTHMHU3ALNT
nporeccoB OnocuHTe3a. MeToabl ONTUMU3ALUT
MTUTATEIBHBIX CPEJ.

0,5

0,5

Muxkpobuosorus

[TonoskeHne MpoOKapruoTOB B CUCTEME
opranudeckoro Mupa. CtpoeHue 6akTepraaIbHON
kietku. Knaccudukanus 6akrepuil.
Mopdonorust 6aktepuii. [IpocTbie u ciioxHbIe
METO/bI OKpaIBaHus OakTepuil. OU3HOIOTHS
OaKTepHii: MUTaHUE, IbIXaHUE, POCT U
pa3MHOKEHHE. 3HAKOMCTBO C JIOMEHOM ApXeH
(9KCTPEeMOPUIBHOCT, OCOOEHHOCTH CTPOCHUS
KJICTKH).

JIaGoparopHas pabota «©UKCUpOBaHHBIE
npenapartsl Oaktepuii. OnpeneneHue GopMbI
MPEUIOKEHHBIX KYJIBTYp MUKPOOPTaHU3MOB,
UCHOJb3Ys IPOCTOM METOJ OKPaCKH»
JIaGopartopHas pabota «OnpezneneHue Tuna
KJICTOYHOM CTEHKH METOJIOM OKpAIlWBaHUS 110
I'pamy» (Iipy HAJIMYUHU PEAKTUBOB).




MOJIOYHOKHCIIOE U CIIUPTOBOE OpOKEHHE.
doToTpodHBIE 1 XeMOTPO(HBIE OaKTepUH.
Kunernueckoe onucaHue mporecca pocra
MHUKPOOPIaHW3MOB. DKCIIOHEHIIMAIbHASL MOJIEITh
pocta. Kunernka rudeir MUKpOOPTaHU3MOB.
JlaboparopHas pabota «IIpuroroBicHue
MPKU3HEHHBIX TPENapaToB MOJIOYHOKHCIIBIX
6akrepuii. [larorennsie Oaktepun. Yymnas
MAJIOYKA U YepHasi CMEPTh, OOTYIIHM3M, CTOJIOHSK,
TyOepkynes. Mcropust 60pb0bI C
OakTepuanbHbIMU HHpEKIHIMU. JlabopaTopHas
pabota «IloceB cMbIBa ¢ pyk Ha yamiku [leTpmy.

0,5
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JlaGopaTopHas paboTta «Bpiaeenne yncToi
KyJIbTYpbl OakTepuil. Meton pa3BeaecHUil.
Merton uctomaromiero mrpuxay. JlabopatopHas
pabota «Mopddostornueckas XxapakTepUCTHKA
BBIJICJICHHOW YUCTOUN KYJIBTYpbI:
XapaKTepUCTHKA KOJIOHHUH, hopMa OakTepuii,
THUII KIIETOYHOM CTEHKW.

Boiina 0eckOHEYHOCTH: aHTUOMOTUKH IPOTUB
OakTepuii. MexaHU3MBbI ICHCTBHUI
AHTHOUOTHKOB. MEXKJICTOYHAS] KOMMYHUKAITUS
6axrepuii. UyBcTBO KBOpyMa. JlabopaTopHas
pabota «CpaBHEHHE POCTa MUKPOOPTAaHU3MOB
Ha yanike 0e3 U ¢ J00aBJIeHUS aHTUONOTHUKOBY
UccnenoBarenbckas padbora «llonck
MHUKPOOPTaHW3MOB 00JIa1at0IINuX
AHTarOHHUCTHYCCKOM
aKTUBHOCTBIO.[[puMeHeHne OakTepwHii
yemoBekoM. KHeTHIecKkoe onrucanmue
OrocuHTE3a MPOAYKTOB MUKPOOPTaHU3MaMHU.
Bbaktepun, KoTOpbIE MOTYT pa3ziaraTh IJIACTHK.
HccnenoBarensckas pabota «Breiaenenue
MOJIOYHOKHUCIBIX OaKTepUid, UCCIIEIOBAHUE UX
aKTUBHOCTH.

MuKpoopranu3mMsbl B arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE acCOMALMM PACTEHUH C
MUKpoopranusmamu. Mccnenosarenbckas
pabota «Briaenenue 6akTepuil MOJE3HBIX IS
pacTeHun.

DyKapHOTHYECKHE OPTaHU3MbI B OMOTEXHOJIOTUH
(TutecHeBBIC TPHUOBI, TPOXKIKH, BOJOPOCIIH )

[TnecueBbie TPUOBI MPOAYIIEHTHI OMOTOTHYECKH
aKTUBHBIX BemecTB.O0mas XapakTepUCTHKA
JIpOXoKEN caxapomMuueTos. Mcropus
HCTOJIB30BAHMS APOXKKEN B TPAAUIIMOHHON
OMOTEXHONOTHH. TEXHOJIOTUH BUHOACTUS U
xJie0oTneyeHus, crienuaau3upoOBaHHbIE PAChI
npoxokeid. Merabonmusm apoxokeit. Peakius
criupToBoro Opokenwus. Jlaboparopnas padota
«Toxcuer kneTok npoxoxen B kamepe ['opsieBay.
JlaGopaTtopHas padota «O0Hapy)eHue
MPOYKTOB CIIUPTOBOTO OPOKEHUS: STHIOBOTO
CIUpTa U yriIeKucioro raza». [lonyuenue
BTOPUYHBIX META0OJIUTOB B IPOXOKAX. J{poioKu
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Kak NpoayleHTsl ouotomnus. [lomydyenue
I[EJIEBBIX OCIKOB B IPOIKIKAX.

10

Oco0eHHOCTH BEreTaTUBHOIO U MOJIOBOIO
Pa3sMHOXKEHHUs y APOFKOKEH, 3HAUCHUE U3YUICHUS
MHUTO3a ¥ IUTOKWHE3a JJI1 ONTUMU3AINH
MPOIIECCOB KYJIHTUBUPOBAHUS JIPOAIKEBBIX
IITAMMOB, TIOHUMAaHUS IPUYUH NaTOT€HHOCTH
JPOKel U rpruOOB, MOUCKA MHUILICHEH

6 yHruIuI0B U pa3paboTKH HOBBIX
JIeKapCTBEHHBIX MpernapaTtoB. JlaboparopHas
paborta «HabmroaeHue pa3MHOKEHUS
JPOKKEBBIX KIECTOK.
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11

[IpakTuueckas pabora «Ilonydenue TBOpora u
Kedupa Ha OCHOBE MOJIOYHOKHCIIBIX OAKTEpUIi».
[IpakTuueckas pabora «OCHOBHBIE BUJIBI KBaca
U UX XapaKTepUCTUKa» «Jpoxoku u
MOJIOYHOKHUCIIbIE OAKTEpUU, TPUMEHSIEMBbIC IS
IIPOM3BOJICTBA KBACAY.

12

[IpakTrueckas pabota «CpaBHUTEIBHBIA aHATIN3
Pa3BUTHSI IPOXIKEH B a9pOOHBIX U aHAIPOOHBIX
ycnoBusix». IlpakTudeckas pabora
«MeToapl  OLICHKH CBOMCTB XJIEOOTIEKaPHBIX
JIPOKKEH.

13

Oco0eHHOCTH IPUMEHEHHUS TIPECCOBAHHBIX,
CYIIEHBIX M MHCTAHTHBIX JPOXIKEH».
Wccnenosarenbckast padbora «BnusHue ¢puznko-
XUMHUYECKUX (aKTOPOB Ha KAYECTBO
OMOTEXHOJIOTMUYECKOH MPOAyKIUH (KBac, Kepup,
CBIp, XJ1€0 U JIp.)».

14

Bomopocin — nepcnekTUBHBIN OOBEKT IS
MIPOM3BOJICTBA OETIKa U YTIIEBOOB.
buortexHonornueckue METOIbl OUUCTKHI
TBEPABIX, KUAKUX OTXOJI0B U ra3000pa3HbIX
0TXO00B MPou3BoJICTB. CTOUHBIE BOJIBI. CXEMBI
OYUCTKU. BUOPUIBTPHI, a3POTEHKH,
METAaHTCHKH, OKCUTCHKH. AKTUBHBIN WJI U
BXOJSIINE B HETO MUKPOOPTaHU3MBI.
Hcnonb3oBaHnue BOJOPOCIIEH B OUUCTKE
CTOYHBIX BoJI. MccnenoBarennckas pabora
«Bnusgnue ¢pusznko-xumMudeckux (HakTopoB Ha
poct Bogopociu (Chlorella vulgaris)y.
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Hacnencteennas nandopmarus

15

HacnencTBeHHOCTH M N3MEHYNBOCTD —
OCHOBHBIE€ CBOMCTBA KUBBIX OPraHU3MOB.
N3menunBocTh. BUIBI N3MEHUNBOCTS.
[IpakTuueckas pabora «MoaudukamoHHas
W3MEHYUBOCTH (JIUCThS, UTOJKH C OJHOTO
JIEpPEBa).

|
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I'en — maTepuanbHbIi HOCUTENH
HAaCJICACTBCHHOCTHU U U3MCHUHNBOCTHU.
Hykneunosbie kuciotsl. Jlokanuzanus
T€HETUYECKOT0 MaTepuaia B kietke. Jlenenue
KJICTOK.

17

Pemmmuxanus JIHK. OcuoBHas gorma
MOJICKYJIIPHOM Ourosiorun. TpaHCKPUTITTUS.




Tpancnsanus. Myraruu. [Ipaktuueckas pabota
«['eH — uHCTpYKIMA 10 COOPKE KIETKH (Ha
Oucepe Ui KOHCTPYKTOPE)».

18

[IpakTuyeckas pabora «MyTarus Ha
OyrepOpoe (1000i 00BEKT U3 IpeaAbIAYyIIeH
paboThI, I7ie H3MEHEHNE HHCTPYKIIUH IIPUBEET
K U3MEHEHHIO BHEIIHETO BUJa 0OBEKTA)».

Bupycoiorus

19

IlonoxeHne BUPYCOB B CUCTEME OPraHUYECKOI 0
Mupa. CTpyKTypa U XUMHUYECKHI COCTaB
BupycoB. Knnaccudukanus Bupycos.
Penponykuus Bupycos. [Ipocmotp
JOKYMEHTAJIBHOTO (puiibMa 0 BUpycax
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Bupycsl - Bo30ynuTeny HH(PEKIMOHHBIX
6one3neil. OukoBupychl. bakTepuodaru:
CTPOEHHE, CBOMCTBA, IPUMEHEHUE.
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[IpakTuueckas padota. «MeToa pa3BeACHUIN
[IpakTuueckas pabora. « TutpoBanue
6axTepuodaros».bruonornyeckre MeTObI
00pBOBI C BUPYCaMH.

I"'enHas nHXXeHEepHsi 1 OMOTEXHOJIOTHH

22

OcHOBBI reHHOM nHXxeHepuu. Bekropa.
Crenuduueckue GpepMeHTHI OaKTEPHii.
[IpakTryeckas pabota « DHIOHYKIIEA3bI
pectpukiuu (padboTa ¢ HyKJICOTHTHBIMHU
10CJIe/I0BATENbHOCTSMHU Ha Oymare)».

23

buorexHonoruu npoaykuu 0€iaKoB B
OaKkTepHaTIbHBIX KyJIbTypax. JlocTxeHus
TeHHOW MH)KEHEPUH U OMOTEXHOJIOTHH.

24

CRISPR/Cas — cucreMa ajanTUBHOIO
MMMYyHHMTETa OakTepuil u apxei
IIpakTuyeckas pabora «I'€HHbIE HOKHUIIBI -
CRISPR/Cas (MogenupoBanue Ha Oymare)»
I'MO. Metoas! nosrydenus 'MO
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Hrpa-nuckyccens «Bearpaii rpaHT Ha
co3nannel MO».

brorexnomoruu B KHUBOTHOBOACTBEC

26

JloMecTrKalis OCHOBHBIE JIOMAIITHUE
JKUBOTHBIE; COBPEMEHHBIE IKCITIEPUMEHTAX IO
JIOMECTUKAIIUU KUBOTHBIX (JIUCHUIIA, HOPKA U JIp.
— DKCIIEPUMEHTBI HAYYHOM IIKOJIbI aKaJIeMUKa
bensesa). Juckyccus «Jlomectukanus, Bce 11
pacTeHUs U )KUBOTHBIE, KOTOPBIE KUBYT PSAJIOM C
4YeJIOBEKOM MM OJIOMAITHUBAIOTCsI? MOXKHO JI
CUMTATh TaApAKaHA OJOMAITHEHHBIM
YKUBOTHBIM? .
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27

CoBpeMeHHBIE METO/IbI B )KUBOTHOBOJICTBE:!
TpaHCIUTaHTAIHs YMOPHOHOB, XUMEPHBIC
KUBOTHBIE, KIIOHUpoBaHue. [IpakTudeckas
pabota «MeToauKa KIIOHUPOBaHUS
(MonenupoBaHue Ha Oymare).
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OcHoBHBIE 00JIE3HH KUBOTHBIX U POJIb
MATOr€HHBIX MUKPOOPTaHU3MOB U Mapa3snuTOB B
pa3BUTHH 3a00J1€BaHHI JOMAIIHUX KUBOTHBIX U
OCHOBHBIX Mepax 00pbObI C HUMH; POJIb




MOJIE3HBIX MUKPOCUMOHOHTOB B OPTaHU3Me
XKUBOTHBIX. [lomoxkuTenpHOE ¥ TOOOYHOE
(oTpunIaTEILHOE) BO3ICHCTBUN aHTHOMOTUKOB
Ha OPTaHU3M B XOJIC JICUCHUS )KUBOTHBIX; IIEJIA U
3aJjauu BETePHUHAPHH. BUOTEXHOJIOTHS
KOPMOBBIX IPEMapaToB.

29

[IpakTuueckas pabora «CocraBieHue paloHa
IIUTaHUS )KUBOTHOTO, pacyeT pacxo/i0B Ha
conepskanue». MccnenoBarensckas padboTa
«OlleHKa KaueCcTBa MOJIOYHOHN MPOAYKLIUNY.

buorexnomoruu B PACTCHUCBOJACTBE

30

OcHOBHBIE METO/IbI celieKIuu. [ 'nbpuan3zanusi.
®opmbl 0T00pa. OCHOBHBIE HANIPABICHUS
CEJIEKLIMHU: YIIyYIllEHUE YPOXKaitHOCTH,
YCTOMYHMBOCTU K OMOTUYECKUM U a0MOTUYECKUM
¢axropam. [Ipaktnueckas padora
«BrIpamuBaem ropox. Kak mposectu
CKPEILMBAHUE Y TOPOXay.
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OCHOBHBIE NIOJIXO/IbI CEJIEKIUU U
OMOTEXHOJIOTHH KYJIbTYPHBIX PACTCHUH,
I'uGpuanzanus, oTnaaeHHas ruOpuAn3aIs,
HCKYCCTBEHHBIN 0TOOp, TeTepO3uC,
TpaHcopMalus, MyTareHes, FreHeTUYeCKoe
penaktupoBanue). Mcropus cenexuun B Poccun
Y MUpPE, UCTOPUS Pa3BUTHS BaXXHEHIIINX COPTOB
KYJIbTYPHBIX PACTEHU.

32

Kak yenoBek MoXxeT MOAU(PULIUPOBATH
pactenus? ['enHast unxeHepus pacreHuit: Yto
TaKO€ IeHEeTUYECKast MH)KEHEPUs PACTCHUMN.
TpancrenHble pacTeHHs. MeTOAbl MOJTyYEHUS.
OO6pa3zoBanue onyxojel y pacTeHHi.
ArpobakTepuanbHas TpaHcpopmanus: Ti-
mna3mubl. ['ensl T-JIHK. Monekynsipao-
TeHETUYECKUE MEXaHNU3MbI TpaHC(HOpMaLIUH.
I'eHeTHYECKOE pEJAKTUPOBAHUE.

33

CoBpeMeHHbIE MTOAXOAbI U IOCTUKEHUS
TE€HETUYECKOT0 PEAAKTUPOBAHUS PACTEHUM.
[TpakTrueckas padoTta«l eHOMHBIE HOKHUIIBI
(MonenupoBanue padboTsl cucrembl CRISP-
Cas).Ectb mu  u3Hp B mpoOupke?
bHOTEXHOIOTHSI KYJIBTYPHBIX pPacTEHUI.
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34

HccnenoBatenbckas padota «BripaniuBanue
pacTeHui B mpoOupke (MOKHO BOCIIOIB30BATHCS
pe3yJibTaTaMy NPEbIIyIUX SKCIIEPUMEHTOB 110
COCTaBJICHHUIO TUTATEIbHBIX PACTBOPOB JJIS
pacTeHuil)»
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