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AHHOTanus K padoyeil mporpaMMe Kypca BHEYPOUYHOIl 1eITeJIbHOCTH

«IOHbIil HATYpaAIHCT?

HopmatuBHhas 6a3a
IIPOrPamMMBl:

PabGouass nporpamma «tOHBIH  HaTypanmucT»  pa3zpaboraHa s 3aHATUH
c oOydaromuMmucs 5-9 Ki1accoB B COOTBETCTBUU ¢ HOBbIMH TpeboBanusimu OPI'OC
OCHOBHOTO 00I1IeT0 00pa3oBaHUsi BTOPOrO TMOKOJEHHS, a TakKe Ha OCHOBE
dbenepasibHON  pabodeil  mporpaMMmbl  Kypca  BHEYPOUHOH  JI€ATEILHOCTH
«buonorus 5-9 knacc. [IpoekTHO-UCCIIeI0BATENIbCKAS IESITENLHOCTh

OO01ee KOIUYECTBO
YaCOB:

170 u.

YpoBeHb peann3anuu: bazoBblii
Cpok peanuzanuu: 5 net
CocTtaButens paboueit Kapynen H.B.

MIPOTPaMMBI:

Peanmu3anus mnporpammbl Kypca BHEYPOUYHOM JAesTenbHOCTH «HOHBIN HAaTypamucT
OCYILECTBIIIETCSl C UCIOJIb30BaHKeM o0opynoBanus Llentpa «Touka pocray
€CTECTBEHHO-HAYYHON U TEXHOJIOTMYECKON HAIPaBIEHHOCTEN




INOACHUTEJIBHASA 3AIINCKA

AKTYaJIbHOCTH M HA3HAYEHHE NPOIrPaMMBI.

[Iporpamma «tOHBII HaTypanucT» pazpaboTaHa B COOTBETCTBHU C TPEOOBaAHHUSIMHU
®enepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BATENBHOTO CTaHAApTa OCHOBHOTO OOIIEro
oOpa3oBaHMs, OPHWEHTHpPOBAaHA Ha OOECMEUEHUE WHIAUBUAYATbHBIX MOTPEOHOCTEH
oOy4aroluxcsi ¥ HampaBlieHa Ha JOCTIKEHUE IJIAaHHUPYEMbIX PE3yJIbTaTOB OCBOCHUS
IIPOrpaMMbl OCHOBHOT'O OOLIETO 00pa30BaHU.

AKTyaJIbHOCTb ~ p€ajlu3allid  JJaHHOW  mporpamMmbl  OOYCJIOBJI€HAa  CaMoOM
0COOEHHOCTBIO MTPOEKTHO-UCCIEA0BATEIBCKON IEATEIHHOCTH. DTa NEATEIbHOCTD JICKUT
B OCHOBE [T03HABATEIBHOIO HHTEPECca peOeHKa, SABIISETCS 3aJJ0TOM YMEHUS TUIAaHUPOBATh
J00BIe IEHCTBUS U BaKHBIM yCIIOBHEM YCIIEUTHON peanu3aiuu uae. Jlroosie n3sMeHeHus
COBPEMEHHOro OOIIECTBA CBS3aHbl C NPOEKTaMU M HCCIECJOBAaHMSIMH — B HaykKe,
TBOpUYECTBE, OM3HECE, OOLIECTBEHHON KU3HU. 1109TOMY BaXKHBIM 3JIEMEHTOM Pa3BUTHUS
JMYHOCTH OOYyYarolerocs: sBJIsSeTCs (POPMHPOBAHME OCHOBHBIX HABBIKOB IPOEKTHO-
UCCIIEI0BATEIBCKON AEATEINBHOCTH.

[Iporpammoii npeaycMoTpeHO (OPMUPOBAHHE COBPEMEHHOTO TEOPETHUECKOTO
YpOBHS 3HAHMWA, a TakXe M TMPAKTUYECKOTO OMbITa paboThl C J1aOOpaTOPHBIM
0o0Opy/IOBaHUEM, OBJAJICHUE MPUEMaMHU HCCIEIO0BATEIbCKOM AESITENIbHOCTH. MeToabl
opraHm3zanuu  00pa3oBaTeNIbHOM W HAYYHO-MCCIIENOBATENbCKON  J1€ATEIbHOCTH
IpeIyCcMaTpUBAIOT (OPMUPOBAHUE Yy OOYyYarOIMXCS HECTAHJAPTHOIO TBOPUYECKOIO
MBILLIEHHS, CBOOObI CAMOBBIPAKEHUS U UHIMBUYAJIbHOCTU CYKICHUII.

Jia mosHOro ydera mHOTPEOHOCTEM ydyalIuxcs B IpOrpaMMe HCIONb3yeTcs
aupGepeHIUPOBAaHHBIA  MOAXO0M, 4YTO CTUMYJIHMPYET YYallerocs K YBEIHMUYEHHUIO
NOTPEOHOCTH B MHAWBUYabHOM, MHTEIUIEKTYaIbHOM U MO3HABATEIbHON AESITEbHOCTH
Y Pa3BUTHIO HAYYHO-UCCIIEI0BATENbCKUX HaBBIKOB. [IporpamMma cranet BocTpeOoOBaHHOM
B MEPBYIO oOuepeAb IIKOJIbHUKAMH, KOTOpPbIE HMMEIT CTOMKHA HMHTEpEC H
COOTBETCTBYIOIIYIO MOTHBALMIO K U3YUEHUIO NIPEIMETOB €CTECTBEHHO-HAYYHOT'O LINKJIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM.

B nmoapocTkoBOM BO3pacTe ydamuecs MposBIISIIOT CBOK 3aUHTEPECOBAHHOCTD B TOU
WIM MHOW O0ONacTH 3HAaHMW, HAYYHOM HaNpaBleHUHM WIH MpodecCHOHATBLHON
AeSTeNbHOCTH. TakuM 00pa3oM NPOUCXOAUT (POpMHpPOBAHHE TO3HABATENBHOW U
npo(hecCHOHATBHOM COCTABISAIONIEH JTUYHOCTH, TOMOTAeT y4yalleMycsi B ONpeIeIeHUN
OymyIero ’KU3HEHHOTO ITyTH U B TPO(PECCHOHATEHOM BBIOOPE TIOCIIE OKOHYAHUS TIIKOJTBI.
[Tono6HOrO poja 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MTOCTOSHHOE JKEJIaHUE IIKOJIbHUKA
K [MO3HAHUIO HOBOI'O, PACIIMPEHUIO U YIIIYOJIEHHIO COOTBETCTBYIOLIUX 3HAHWM, U



MOJIyYEHHUI0O HOBBIX B TOM YHCJIE MNPAKTHYECKHMX HABBIKOB, a TaKK€ MOTUBUPYET
ydamierocsi Ha npoOpUeHTALIHIO.

[IporpamMmMa HarejeHa Ha TOMOIIb PeOCHKY B OCBOCHHHM OCHOB OpPTaHM3AIMH H
OCYIIECTBIICHUSI COOCTBEHHON MPOEKTHO-UCCIICIOBATEILCKOM MEATEIBHOCTH, a TAKKE B
OpUOOpETEeHUH HEOOXOAMMOTO OmbITa JUisi  paboThl  HAJ  HUHAUBUAYaJIbHBIM
UCCIIeIOBAaHUEM K MPOoeKToM. [IporpaMMa momoskeT HIKOJIBHUKY B Oosiee TIyOOKOM
M3YYEHUH MHTEPECYIOIIEeH ero o01acTh €CTECTBEHHBIX HAyK, a TAaKKe B MPUOOPETEHUU
BAXHBIX COIMAJIbHBIX HABBIKOB, HEOOXOAMMBIX AJISi MPOJYKTUBHOM COLIMANU3ALUU U
(dbopMUPOBaHUS TPAKTAHCKON MTO3UIUH:

— HaBbIKA CAMOCTOSITEILHOTO PEIICHUS aKTyalbHBIX WCCIIEIOBATEIBCKUX HIIN
MPAKTUYECKUX 3a/ay, BKIIOUYAIOLIErO B ce0s yMEHHE BHUICTh U aHAJU3UPOBATH
npoOsieMbl, HYXXJAIOIIMeCcs B pEUICHUH, YMEHUE JIeTalIbHO MpopadarbiBaTh U
peaM30BBIBATh CIIOCOOBI paObOTHI C HUIMH, YMEHHE TIAHUPOBATH COOCTBEHHYIO paboTy U
CaMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE MPOJBUKEHHE K JKEIaeMOMY pe3yibTary;

— HaBbIKa TEHEPUPOBAHUS U OPOPMIICHHUS COOCTBEHHBIX HJEH, OOJIeUeHUs HX B
yIOOHYIO JUIsl pacpOoCTpaHeHus: popmy;

— - HaBBIKA YBAKUTEIHHOTO OTHOIICHUS K Uy>KUM B3TJISIJIaM U HJEsM, 0()OPMIICHHBIM
B paboTax Jpyrux JIOJAeH, APYruX aBTOPOB — BIAJEJBIEB HHTEIUICKTYalIbHOU
COOCTBEHHOCTH,

— HaBblKa  MyOJMYHOTO  BBICTYIUIGHHS  Tepel  OONbIION  ayauTOpueH,
apTyMEHTUPOBAHHUS M OTCTaWBaHUSA CBOCW TOYKH 3pPEHUS, OTBETOB Ha BOMPOCHI
CBEPCTHUKOB U B3POCIHBIX, YOSIKICHHUS APYTUX B CBOCH MPABOTE, MPOJIBUKCHHS CBOUX
UAeH;

— HaBblka pabOThl CO CHEUUATU3UPOBAHHBIMH KOMIIBIOTEPHBIMU MPOrpaMMaMH,
7a00paTOpHBIM  O0OpPYAOBaHUEM, TEXHUYECKUMH YCTPOWCTBAMH, OWOIHOTEYHBIMH
dboHIaMU U HHBIMH pecypcaMu, C KOTOPHIMH MOXET OBbITh CBfI3aHA MPOEKTHO-
HCCIIeZIOBATENbCKas ACSITEIbHOCTD IIKOJBLHUKA.

Kpome TOro, paboTa mIKOJIBHUKA HaJ TPOSKTOM WM HCCIEIOBAaHHUEM OyaeT
CIIOCOOCTBOBATH M PA3BUTHIO €TO aJIEKBATHON CAMOOIICHKH.

BapuanTtsl peaju3anuu nporpamMmbsl ¥ GOopMbI IPOBEACHUA 3aHATHIM.

JlanHasi mporpaMMa paccyhTaHa Ha paboTy CO HIKOJbHHUKaMH 5-9 KIIaccos.
[legarory BaykHEee aKIICHTHPOBATh CBOC BHUMaHHE HE CTOJBKO HA KaueCTBE pe3ysbTara
MPOEKTa WJIM MCCIEAOBAaHUSA, CKOJIBKO Ha TOM, YTOOBI YUAITUICS TOTydasl 3HAaHUS B TOM
YHCIIe ¥ YepPe3 BHITIOJHEHHNE MPAKTUYECKOTO 3aJaHUS, JeJIal BBIBOBI 1 YMO3AKITIOUCHUS
HAa OCHOBAaHMHM CBOETO HCCJIENIOBAaHUS, YYMJICS CpPaBHUBATh €ro pe3ylbTaThl C
TEOPETUUECKIUM MAaTEPHAJIOM U UCCIIEAOBAHUAMHU APYTUX MIKOJIBHUKOB. TakuM o0pa3om,
IIKOJIbHUK OCBOUT OCHOBBI IPOEKTHO-UCCIIEI0BATENbCKON IEATEIBHOCTH U IPHOOPETET
HABbIK KPUTHUYECKOTO OTHOILIEHUS K MaTepuay.



[Iporpamma pa3duTa Ha MOIYJH, KOTOPbIE MOTYT OBITh HCIOJB30BaHBI JHOO
yacTUyHO, JinO0 monHOCThiO. Tak wmoayns «Kak JKMBOTHBIE H  pacTeHUs
IpUCIIocabINBaOTCs» (IBOJIIOLMOHHAS SKOJIOTHUS) IpEIoaracTcs s U3y4eHUs B 5 u
6 Kyacce B Te4eHHe 0HOro roja (34 gaca B rof). Moayib «OCHOBBI paCTEHUEBOACTBA»
1 MOJyJIb «BHOTEXHOJIIOTUN» PAcCUMTAHbl HA 68 4acOB M MOT'YT OBITh PEaIM30BAHBI B
TeyeHuu 2-X Jet (no 34 yaca B roa) B 7 u 8 kinacce. Moayib «MOJEKYISIpPHBIE OCHOBBI
CEeJIEKIMN» paccuuTaH Ha 34 yaca.

B3aumMocBs3b ¢ MPOrpaMmMoil BOCIUTAHUSA.

[IporpaMmma Kypca BHEYpPOYHOM JESTENbHOCTH pa3zpaboTaHa C  y4eToM
PEKOMEHJAUMKA NPUMEPHOM IPOTPAMMBI  BOCHUTAHUSA, YYUTHIBAET IICHXOJOTO-
neJaroruueckue OCOOEHHOCTH JIaHHBIX BO3PACTHBIX KaTeropuil. JTO MO3BOJISIET HA
NPaKTUKE COEIMHUTH OOYyYalollyld M BOCIUTATEIbHYIO JEATEIbHOCTh IeJarora,
OpPUEHTUPOBATh €€ HE TOJBKO HA HWHTEIUIEKTYaJbHOE, HO M Ha HPaBCTBEHHOE,
COILIMAJIbHOE pa3BUTHE PEOEHKA. DTO MPOSIBISAETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIBTATOB pEANM3ALUU MPOrPAMMBI BHEYPOUHOU
NEATEIbHOCTH, HALIEAIINX CBOE OTPAKEHHUE U KOHKPETU3ALMIO B IPUMEPHOU MPOrpamMme
BOCIIUTAHUS,

— B BO3MOHOCTH KOMIUIEKTOBAHHUSI PA3HOBO3PACTHBIX TPYIII I OpraHU3alud
npo(OpUEHTATMOHHONW  JEATEIBbHOCTH IIKOJIBHUKOB, BOCHUTATEIbHOE 3HAUYCHUE
KOTOPBIX OTMEUYAETCS B IPUMEPHON NPOrpaMme BOCIIUTAHUS;

— B UHTEPaKTUBHBIX (opMax 3aHATHH Uil IIKOJIBHUKOB, OOECIEYMBAIOIINX
OOJIBIIYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C TN€JaroroM M JpPYrUMHU J€ThbMU
JESITeIbHOCTh M BOBMOKHOCTh 00pa30BaHMs Ha €€ OCHOBE JI€TCKO-B3POCIIBIX OOIIHOCTEH,
KJIIOYEBOE 3HAYEHHWE KOTOPBIX I BOCIHUTAHUS MOAYEPKUBACTCS IMPUMEPHOU
MPOrpaMMOU BOCITUTAHUS.

Oco0enHocTH PadOTHI YYUTEJISI IO MPOrpamMMme.

3ajaya  y4yuTens COCTOMT B TOM, 4TOObI  COINpPOBOXAATh  IPOLECC
npo(heCCUOHATIBHOM OPHUEHTAlMU ILKOJbHUKA, PAaCKphIBas MOTEHLHMAI KaXKIOro 4epes
BOBJIEUEHUE B MHOT000pa3HyI0 AESTEIbHOCTh, OPraHU30BaHHYIO B pa3HbIX Gopmax. [Tpu
ATOM pe3yJIbTaTOM PadOThl YUUTENS B IIEPBYIO OUEPEb SBISETCS JUYHOCTHOE Pa3BUTHE
ydamerocs. JIMYHOCTHBIX pe3yJIbTATOB YUYWUTENIb MOJKET JOCTHYb, YBJIEKas Y4YEHUKA
COBMECTHOM U MHTEPECHON UM 00OHMM JIEATEIbHOCTHIO, YCTAHABIMBAS BO BpEMS 3aHATHIMA
I00pOXKeNaTeNbHyI0, MOAAECPKUBAIOIIYI0 aTMOocdepy, HAChIas 3aHSATHS HEHHOCTHBIM
COZIEPKAHUEM.
[IpumepHas cxema NpOBEAECHUS 3aHATHUI 110 IPOrpaMMe:
1. OObsaAcHEHHE TEOPETUYECKOTO MaTepuaa o TeMe.
2. IloaroroBka K SKCIEPUMEHTAIIBHOMY 3aHSTHIO, OOCYXJIE€HHE OOBEKTOB IS
IPAKTUYECKOTO 3AHSITHS.
3. IIpoBeneHue NpakTUYECKOrO 3aHATHS — OCHOBHAS 3a/1a4a OCBOEHUE METOJ0JIOTUN
JAHHOI'O DKCIIEPUMEHTA.



4. Tlo OKOHYaHWM TPEJIOKHUTH JETSAM, KOTOPbIE 3aWHTEPECOBAIUCH JIaHHBIM
OKCIIEPUMEHTOM, Pa3BUTh €T0 B HCCIEAOBATEILCKUI MpOoeKT. J[is 3Toro HeoObxoammo
0o0CynuTh OOBEKTHI, KOTOPHIE YYEHUK OyAeT HCCIAeA0BaTh, COCTaBUTh IUIAH
HKCIIEPUMEHTA.

5. TlomoYb yUYE€HHKY MPOAHATU3UPOBATH PE3YIbTATHI YKCIIEPUMEHTA.

OneHuTh pe3yNbTaThl MPOCKTHO-UCCIEA0BATEIBCKON MEATEIHPHOCTH IKOJIHHUKOB
MOKHO B TIpOIleCCE 3allUThl HMH CBOMX pabOT B paMKax MIKOJBHON Hay4dHO-
PaKTHYECKON KOH(EPEHITNH.



COJIEP)KAHUE KYPCA BHEYPOUYHOM JEATEJBbHOCTH

Moayab «Kak )KHBOTHBIE M PACTEHHS MPUCIIOCAOIMBAIOTCSH» (IBOJTIOLMOHHAS
IKoJ0THs) 5-6 Kiaccol (34 yaca)

1. Mpbwi uccnedyem xncuewvie oo6vekmot (6 uacos)

CBoliCTBa U CTPOCHHME >KUBBIX OpPraHU3MOB (CTpoeHHE KIeTKu). Bua, ocobp —
OpraHu3M Kak efauHas cucrema. Apantanuu (npucnoco6isienus). [lonsarrue romeocrasa
KUBOTO opranuizma. CriocoObl €ro nojiepx aHusl.

[lonsitTue BapuaTMBHOCTH Tmpu3Haka. HccnepoBarenbckue paboTel «Bcee mm
(cunMIBI, OeNKH, Oepe3bl U T.11.) oauHaKOBbIe? DOTOKBECTY.

Orpannuenuss mopdonornyeckux u (Gusuonornueckux agantaruii. [loyemy
OpraHU3Mbl HE CTAHOBSTCA OCECKOHEYHO OOJIBIIMMH, MAJCHBKUMH, BCESTHBIM.
[Ipaktruueckas pabora «CocTaBisieM KHUTY PEKOPAOB PACTCHHA W KUBOTHBIX HAIIIETO
Kpash».

2. Bnauanue oxkpyycarwuwieii cpeovt Ha rHcusvle opeanusmul (12 uacos)

dakTOphl OKpYyXarolier cpeapl (abMoTHYECKUe, OMOTHYECKUE, aHTPOIOTECHHBIE).
[Ipumepst  abuoTmyeckux (HaKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BIUSHHUE HA
KUZHENICATCILHOCTh  JKMBBIX  OPraHM3MOB:  TEMIIEpaTypa, CBET, BIAXHOCTD.
[Ipaktuueckoe 3anstue «l[BetT u Teruo» (KyOWKHW JibJ]a B3BECUTH, MOJOXKUTH B YAIIKH
[lerpu Ha pas3HolBEeTHYIO Oymary, yepe3 30 MHUHYT B3BECHUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTrueckoe 3ansitue «4YTo pacTBopsieTcsa B BoAe» (IKCepuMEHT « Kuakuii
nom»). IlpakTudeckoe 3anstue «JIuddys3us BemecTB B Bojae (pacTBOPHI)», «JIBuxkeHue
pacTBopoB 1o 1BETKY». I[IpakTnueckoe 3anstue «Jlenm mmaBaer B Boje (aiicOeprw,
3aMep3aHue BoJA0eMOB)». [Ipaktudeckoe 3anstue «Jleqg mpu 3aMep3aHun pacupseTCs
(pa3pymieHue kaMHs (TOYBOOOPA30BAHUE), 3aMEP3aHUE KIIETOK).

OcHOBHbIE ~ 3aKOHOMEPHOCTH  TPHUCHOCOOJEHUS  JKUBBIX  OpPraHU3MOB K
abuotnmyeckum (akropam. IlpucnocoOneHrs K OCHOBHBIM aOMOTHYECKHUM (haKTOpam:
TeMIiepatypa, BIaXHOCTb M cBeT. [lpaktuueckoe 3ausitue «lllyGa» (kyOuku mbaa
3aBEPHYTH B pa3HbI MaTepuall, B3BecuTh). [IpakTueckoe 3anstue «[IurmMmeHTh (MOKHO
pa3lienuTh Ha BaTMaHe Kpacutenu u3 QuomacrepoB». IIpaktuueckoe 3ansarue «Kak
’KUBOTHBIE [JIABAIOT B BOJ1€» (DKCIIEPUMEHT C MUIMETKOM).

UccnenoBarenbckue paboThl «BrnusHue cBeta (Teria, BIaKHOCTH, COCTaBa TIOYBHI)
Ha pACTCHHUS] B ECTECTBCHHBIX WJM WCKYCCTBEHHBIX YCIOBUAX» (Ha JOCTYITHOM

Marepuare).
3. Bzaumooeiicmeus xcugvlx opzanuzmos (4 uaca)
buotnueckue (hakTopBhLI. 3aKOHOMEpPHOCTHU pa3BUTHUS ME>KBHIOBBIX

B3aUMOOTHOUIEHU. Ko3Bosronus (XHUIMHUK-)KEPTBA; MAapa3UT-XO35iMH) OBOJIIOLHMS
cTpareruii AoOepiBanus nuuy. ConuanbHOCTh. Bunpl-BceneHupl. Ilepeuens pacteHuii-
Bpenuteneil. MccnenoBarenbckas padota «HabitoieHus 3a B3aMMOOTHOIIEHUSIMU



KUBOTHBIX NpU JOOBIBAHUU NHUINKM (KOPMYLIKM AJI NTUL, IS TOPOJACKHUX WIH
CEJIbCKUX XKUBOTHBIX). BeO-kamepo». MccnenoBarensckas padorta «Pacnipoctpanenue
BUJIOB- CHHAHTPOIIOB B HAIIEHl MECTHOCTH.

4. Yenoeek 6 rcuznu pacmenuii u xcueomuvix? (6 uacos)

AnTponoreHnsle (¢akropbl. IlpaBma 1M, 4TO NEPBOOBITHBIE JIOAM KWIA B
rapMOHMH ¢ Tpupojoi. OJoMalIHMBAaHUE U MPUPYUYEHUE >KUBOTHBIX M PACTCHMM.
3aueM crnacaTh BBIMUPAIOIIME BUJBI, Kak 3TO Jenarb. KylbTypHblE pacTeHus U UX
nukue npenku. [louemy BaxHO ux coxpaHsaTh. PazHooOpasue KylIbTypHBIX pacTeHUI
U WX 3HaYeHHe B XKU3HU uenoBeka. KpacHas kuura Bamei teppuropun. Ocobo
OoXpaHsieMble TeppUTOpHH, 3amoBeqHUKH Poccum u mupa. [lpaktuueckas pabora
«Pa3HO00pasue KylnbTypHBIX PACTEHHI B BAIlIEM PETHOHE.

HccnenoBarenbckast padora «BiusiHUE aHTPONOIEHHBIX (PAKTOPOB Ha Pa3BUTHE
PacTeHM B rOpPOJI€/HACEIEHHOM ITYHKTEY.

Okckypceusi/npaktuueckass padora «OOIIT B Bamem permoHe — yHUKaJIbHbIE
O0OBEKTHI IPUPOABDY.

5. Okonozuueckue nuwu (6 uacoes)

buocdepa — oHa U3 BakHEHIINUX 0001049eK 3eMian. UTO Takoe «3KOJOTUYECKHUE
HUIIM» U Kak oHH (opmupyroTcs? DopmupoBaHue 3HaAHUI MO OMOpPa3HOOOPA3UIO
KU3HEHHBIX  (OpM, TMOBEIACHUECKUX  MNPHUCIOCOOJICHMH, MOAU(PHUKAIMOHHAS
U3MEHYMBOCTh (Ha 0a30BOM ypoBHE). PacTutenpHbpie cOOOIIECTBA W HUX THIIBL
Pa3BuTHE U CMEHBI PaCTUTEIBHBIX COOOLIECTB.

HccnenoBarenbckue paboThl « IKOJOTUUECKHE HUIIM BOKPYI T€0S — OIMCAHUE
(dakTopoB OKpyKarouen cpeap». MccnenoBarenbckue padoTel «DeHosiornyeckue
HaOIIOIEHUY .

Moayab «OcHOBBI pacTeHHeBOACTBa» 7 kiaacc (34 yaca)
1. Beeoenue ¢ pacmenuesoocmeo (1 uac)

Yro-Takoe pacTeHHEBOACTBO: OCHOBHbIE (DAKTOPHI BbIpALIUBAHUS PACTEHUH.
HcTopus pa3BuThs arpoxuMudeckux 3HaHui (pa6otst M.B. Jlomonocoga, 0. JIubuxa,
byccenro, B.B. [loxyuyaeBa, K.A. Tumupszesa, [1.A. Kocteruesa, /[.H. [Ipsanmnankosa
u ap.). [Ipaktuaeckas padota «bouka JInGuxa.

2. Aepomexnuueckuii Ixcnepumenm (3 uaca)

[IpaBuna mMOCTAaHOBKU arpo3kcrepuMeHToB. IlocTaHOBKAa 3KCIEPUMEHTOB C
pacteHusiMU. BbIOOp TeMbI, cocTaBlieHWE TMIOTE3bl, eI U 3aJad 3KCIEepPUMEHTa MO
BBIPAILIMBAHUIO PACTeHU B KOHTpoJupyemol cpene. KoHTponu, MOBTOpPHOCTH,
npoBefaeHne skcrnepuMmeHTa. [lmanupoBanue skcnepuMmenTta. OleHKAa pe3yJbTaTOB
skcriepuMmenTa. MccnenoBarensckas pabora «®DakTophl, BIMSIONIME HA MPOpacTaHUE
CeMsIH (POCT IPOPOCTKOB)».

OcBoeHue TEXHOJIOTUU KPYTIOTOAMYHOTO BhIPAIIMBAHMS CAJIATOB U MUKPO3EJICHU



B KOHTPOJUPYEMBIX MCKYCCTBEHHBIX yCIOBUAX. COOp YCTAaHOBKH IS BBIPAIABAHUS
pPacTeHUN B KOHTPOJUPYEMBIX YCIOBUSIX.
3. Poav xumuueckux rnemenmos 6 numanuu pacmenuii (10 uacos)

Bopa. PactBop. BbITsikka. AHMOHBI, KAaTHOHBI, 3JIEKTPONPOBOAHOCT, M pH
pactBopa. Pojib XMMUYECKUX 2JIEMEHTOB B MUTAHWUU pacTeHuil. [lonyyeHrne nurarenbHbIX
BemecTB pacteHusiMu. [IpakTuueckas padbota «Cxembl MUTATEIHLHBIX PAcTBOPOB. Pacuer
7103 YIOOpEHUI JJIsl MUTATEIIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHuYecKkue, MUHEPAIbHBIE, MHKPOOHOJIIOTHYECKHUE. THIIBI
NUTaHus pacTeHuil. Bo3nymHoe W MuHepanbHOE (KOPHEBOE) NHUTAHUE PACTEHUMU.
TpaHCIIOPT MNHUTATENBHBIX BEUIECTB PACTEHUN: BOCXONSIIMI W HUCXOMSIIIMM TOK.
Baxwueiimue kanuitaeie, ocopHbie U a30THBIC YI00peHUs, X CBOWCTBA. [IpocThie U
cioxuble ynoopenus. llpaktuueckass pabora «llpaBuna cMmemmBaHus ynoOpeHUID
[Tpaktrueckast pabota «[luTtanue pacTeHuii: TEXHOIOTHS TPUTOTOBIICHUS TUTATEIHHBIX
pPacTBOPOB ISl Pa3HBIX KYJIBTYP».

Poct u pa3BuTHE pacTeHuUil: 3Tanmbl OHTOT€HE3a, (PaKTOPbI, BIUSIOIIME HA POCT
pacTeHui: CBeT, TyCTOTa TIOCaaoK, nuTaHue, cyoctpar. I[lpaktuueckas paborta
«MOHUTOPUHT MUHEPAIIBHOTO MUTAHUS PACTCHUI.

OcoOEHHOCTH THTAaHWSI PACTCHHM a30TOM. A30T W €ro 3HAYCHUE B JKHU3HU
pacrennii. DOopMBI a30Ta U UX IPEBPALIEHUE B IIOYBE.

Ucrounuku dhochopa s pacrenus. 3Haduenue ¢pochopcoaepkaniux CoeTMHEHUN
B KJIeTKe. Ponb Makposprudeckux coequHeHuit pochopa B SIHEPreTHUeCKOM 0OMEHE.

Brnusane kamusi Ha (U3MYECKHME CBOMCTBA TPOTOIUIA3MbI, Ha (HEPMEHTHI
yIIEBOIOPOAHOTO OOMEHa, CUHTE3 OeNnKoB U ap. Ponb kamus B moanep kaHud MOHHOTO
OanaHca B TKaHSX, B POIIECCAX CAMOPETYIISIIUU.

PerynaropHas u CTpyKTypooOpa3oBaTelibHasi poJib KajiblUs. Y4YacThe B
00pa3oBaHUM KJIETOYHOW CTEHKH, MOJJEPKAHUU CTPYKTYpPbl MEMOpPAH U PEryJsius UxX
MIPOHUIIAEMOCTH.

3HavueHWe MarHus B MeTa0omM3Me pacTeHuil. Maramii B coctaBe XJiopoduiia,
CXOJCTBO XJIOpO(UIUIa U TeMOIJIOOMHA KaK CBUAETEIHCTBO €IUHCTBA OPTaHUYECKOTO
MHpa.

Cepa 1 ero OCHOBHBIE COEIMHEHUS, UX POJIb B CTPYKTYPHOM OpraHu3alliu KJIETKH,
Y4aCTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX.

MukposnemenTsl. [lpeacTaBieHuss 0 poiau MHUKpPOIJIEMEHTOB B MeETabOJIU3Me
pacteHuil. OCOOEHHOCTH MOCTYIUIEHHS MUKPO3JIEMEHTOB B pacTeHus. CHHEprusM u
AHTArOHHU3M 3JIEMEHTOB TUTAHUS PACTCHUMU.

PacturenpHas JuUarHocTMKa M METOJbl HJIEHTU(PHUKAIMK HEJ0CTaTKa/M30bITKA
aneMeHToB nutanus. [IpakTuueckas pabora «PacturenbHas AMArHOCTUKAY.

UccnenoBarenbekas padora «OneHka COCTOSHUS KOMHATHBIX PACTEHUH, pacTeHHM
Ha IIKOJBHOW TEPPUTOPHUM, YCTAHOBKA MPUYUH MATOJOTMYECKHX COCTOSIHMMN (mpu



HaJIUYUHn)».
UccnenoBatensckas pabota «OueHka BIUSHUS PAa3IWYHBIX 3JIEMEHTOB Ha
COCTOSIHHE PACTEHUH (COCTaBJIEHUE PA3ITUYHBIX IOJKOPMOK)».

4. Pezynamopwvt pocma pacmenuil. 3awguma pacmenuit (2 uaca)

[Tonsitue o perymnsitopax pocta pacteHuid. CTUMYJISTOPHI pocTa — (PUTOrOPMOHBI
(aykcuHBI, THOOEPEIUTUHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHuil: 1. mpupoHbIe
(abcum3oBasi KHUCIOTa W HEKOTOphIC (DEHOJBHBIC BEIIECTBA (MKymMapoBasi, KOpUYHas,
CaJMIWIIOBas K-Thl), 2. CHUHTEeTUYECKHE (MOp(AKTUHBI, pETaplaHThl, Ie(hOIUAHTHI,
JECUKAHThI, repouluabl). OUTOMOHUTOPUHI W OILIEHKA COCTOSHUSL PACTEHHM.
CoBpeMeHHble crniocoObl MoHUTOpUHra. llpaktuueckas padbora «DOUTOMOHUTOPUHT H
OlleHKa coCcTOsHUSI pacTeHui. CoBpeMEeHHbIE CIOCOOBI MOHUTOPUHTA.

UccnenoBarenbckas pabora « BiusiHre reTepoaykcriHa Ha IpopacTanue (pocT Ha
Pa3HbBIX CTAJUAX, B PA3HBIX YCIOBUSIX) PA3IMUYHBIX PACTEHUI.

3amura pacTeHuM OT BpeauTeneil: ocHOBbl Omomerona. [Ipakrtuueckas pabota
«MHCeKTapuu: NpaBuiia U yCIOBUS Pa3BeICHUS MOJIE3HBIX HACEKOMBIX).

5. Boomuas, necuanas u no46eHHan Kyabmypbl, UX NPUMEHEHUE 6 EbIPAUUECAHUL
pacmenuil. Quzuonozua pacmenuit (4 uaca)

BoaHas, mecuaHass U NMOYBEHHAs KyJbTYpbl, UX NPUMEHEHHE B BbIPAILMBAHUH
pactenuii. [lpoBenenue Boabl B KOpHe U crebine pacteHuid. [Ipaktuueckas pabota
«Kopnesoe nasnenue».

Bonuplii pexuM pacTeHUH: CTpOEHHE YCTBHHIL: (PaKTOpbI, BIUSIOIIME HA HX
PacKpBITHE U 3aKpbITHE. 3HAUEHHE MEXaHU3Ma PETYJISILIUNA UCIIAPEHUS BJIard PAaCTEHUEM.
[TpakTrueckas pabota «IIpurotoBneHue npemnapara yCTbHUI METOJIOM CIICTIKA».

UccnenoBatensckue paboThl: «BiusHUe yCIOBUU COAEpKaHUS pAcTeHHUU Ha
KOJIMYECTBO YCTBUIL.

@doTocHHTE3 — YHHMKAJNbHBIN Tpolecc pacTeHHil. TemHOBass u cBeToBas (pa3bl
¢dorocunTe3a. 3HaueHue (HOToCHHTE3a Ui KUBBIX opraHu3MoB. [IpakTuueckas padoTa
«DyHKIMOHANIbHAA ~ JMATHOCTMKA PACTEHHH IO AaKTUBHOCTHU  XJIOPOIUIACTOB)»
UccnenoBarensckasgs pabota «Omnpenenenue xmopopmmia A u b, oueHka
(POTOCUHTETUYECKOM aKTUBHOCTU PacTEHUI U (PAKTOPOB, BIUSIOLUINX HA HEE).

@dakTOphl pocTa pacTeHUU: BO3AyX M ajdpaums. [log3emMHoOe nbIXaHUE PAaCTEHUM:
COCTaB TMOYBEHHOTO BO3AyXa, ra3oo0meH. ['azoobmen mpu  OecrOYBEHHOM
BeIpanuBanuu. [Ipaktuueckas padora «Aspauus, CO2 u O2. J[pixaHue pacTeHHID».
[TpakTrueckas padoTa «/lpixanue pacTeHuii: OIleHKa MHTEHCUBHOCTH JbIXaHHS PACTECHHIMA
U IUIOJI0BY.

UccnenoBatenbckue paboThl: «BnusHue cnocoba BelpaliMBaHus (cocraBa
NUTATEJIbHOM CMECH, CXEMbl BHECEHUS1) HA POCT U Pa3BUTHS PA3IMUHbIX PACTEHUI.



6. Kynomypnwie pacmenus. Coepemennvie acnekmot cenexkuuu (10 uacoe)

Kak yenoBek cranm wHcnoib30BaTh pacteHus? CBsA3b pPa3BUTHA LUBUIU3ALMH
YEeJI0BEKa M ofoMallHuBaHus pacteHuil. Jlomectukanus. Jluckyccusa «/lomectukanus,
BCE JIM pPACTEHUs M JKUBOTHBIE, KOTOpbIE JKUBYT PSJOM C YEJIOBEKOM UM
OJIOMAaIIHUBAIOTCS? MOXKHO JIM CYUTATh TapaKaHa OJOMAIHEHHBIM KUBOTHBIM?»

HacnenctBeHHOCTh U M3MEHYMBOCTb — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3menunBocTh. Buabsl m3MeHunBocTh. [lpaktnueckas pabora «MoaudukannoHHas
MU3MEHYHMBOCTb (JIUCThS, UTOJIKUA C OJTHOTO JEPEBA)».

['en — MarepuanbpHBIi HOCHUTENb HACICACTBEHHOCTM W H3MEHYMBOCTH.
HyxnenHnoBble kucnotel. JIokanu3anus T€HETHYECKOro Marepuala B KieTke. JleneHue
kietok. Permukanus JJTHK. OcHoBHas jorma MonekysipHoi Ouonorun. TpaHCKpUIIIus.
Tpaucasuus. Mytauuu. [paktuueckas padota «I'eH — HHCTpYKIHS IO COOPKE KIETKH
(ma Oucepe wim KoHCTpykTope)». Ilpaktuueckas pabora «Myranus Ha OyTepOpose
(/000 00BEKT W3 mpenblaylield padoThl, I/ie M3MEHEHWE MHCTPYKIMH TMPHUBEAET K
M3MEHEHHIO BHEITHETO BUJIa 00BEKTA)».

O¢ddext OyTHIIOUHOTO TOPJBINIKA U TEHETHYECKOE pa3zHooOpasme. UTo Takoe
reH0ank? 3aueM COXpaHATh FeHEeTHYeCKHe pecypchl pacTeHuit? OCHOBHBIE CIIOCOOBI
COXPaHEHUs TCHETUYECKUX PECYPCOB pacTeHui (ex situ u in situ).

3nauenue pabor H.U. BaBumoBa. 3akoH TroMonoruyeckux psanoB. LleHTps
IIPOUCXOXKJEHNUS KyJnbTypHbIX pacremnd H.M. BasummoBa u IL.M. JKykosckoro.
[IpakTiueckas pabota no rpynnam «OTKy/1a Ha HalIUX CToJIaX (PPYKTHI/OBOILN/3TAKM».

OcHoBHble MeTonbl cenekuuu. ['mOpuamszanus. dopmsl oTdbopa. OCHOBHBIE
HaMpaBJICHUS CEJEKUUU: YIYUIIEeHUE YpPOKaHOCTH, YCTOMUMBOCTH K OMOTUYECKUM U
abuotnueckuM (axropam. IlpakTnueckas pabora «Bripamubaem ropox. Kak nposectu
CKpELIMBAaHUE y TOpOXay.

Ectb nm xu3Hp B mnpobupke? buorexHomoruss KyJabTypHBIX pPacTEHUIl.
UccnenoBatensckas pabota «BelpammBaHue pacTeHH B TpoOHpKe» (MOXKHO
BOCITOJIB30BaTbCSA PE3YJIbTATAMHM MPEABIAYIIMX SKCHEPUMEHTOB [0 COCTAaBJICHHIO
[UTATEJIbHBIX PACTBOPOB AJIsl PACTEHUI).

Kak  uenmoBek  moxer  MoauduuupoBatb  pacteHua?  ['eHermyeckoe
penaktupoBanue. CoOBpeMEHHbIE  TOAXOAbl W JIOCTWKEHUS  T'€HETHYECKOIro
penaktupoBaHusi  pacteHuid. [Ipaktudeckas  paborta«l eHOMHBIE HOKHHUIIBI
(monenupoBanue padotsl cucrembl CRISP-Cas).

7. Pacmumenvnas npodykuyus. (4 vaca)
Hanzemubie u moazemusie opransl pactenuii. [lober u Bugon3MeHeHHbIN moOer

pacteHnid. CriocoObl pa3MHOKEHUS paCTEHUI.
[lonssiTie o0 KauecTBE MPOAYKTOB mnuTaHud. IIpoOieMbl KOHKypeHLUHU
OTEYECTBEHHBIX NMPOAYKTOB MUTAHUS C UMIIOPTHBIMH. JIOTMCTHKA JOCTaBKU U CPEACTBA



coxpaHeHHsl NpoAyKToB mnuranus. [Ipaktuueckas pabora «IIpenenbHO AOMyCTUMBIE
koHneHtpauuu (IIJIK) u meroasl KOHTpoJs 0€30MacHOCTH PACTHUTENBHBIX MPOIYKTOB
NUTaHUSD).

Muxkpo3seneHb: moJe3HOCTh U TexHoorus. MccnenoBatenbekas padbora «OneHka
KaueCcTBa BBIPAIICHHON MUKpPO3eIeHN» (JTU0O0 CBOS, TMO0 U3 Mara3uHa).

XUMHYECKU I aHaAJIN3 MNPOIYKLHH. OcHOBBI CreKTpohOTOMETPHH.
[Torenunomertpusi. Xpomarorpadus. Ilpaktuueckas pabora «MeTobl OIEHKH KauecTBa
pacTUTENBHOW MPOAYKIIMU: XPAHEHHE M COXPAHHOCTh MHUTATENIbHBIX BEUIECTBY» (110
JIOCTYITHOMY 00OpPY/JIOBaHHIO).

UccnenoBarenbckas pabota «Ompezaenenue ButamuHa C METOJIOM 0OpaTHOTrO
TUTPOBAHMS B IUI0JAaX HA PA3HOM CPOKe (Cr1oco0e) XpaHEeHUsD.

Monayas «buorexnonorum» 8 kiacc (34 yaca)
1. Buomexnonozuu (4 uaca)

[lonsiTie OMOTEXHOJNIOTMH. 3adyeM YEJIOBEKY OHMOTEXHOJIOTWH, B YEeM HX
IPEUMYIIECTBO Mepel XUMUIECKUM CUHTE30M. OCHOBHBIE OMO00OBEKTH OMOTEXHOJIOTHH:
IPOMBIIIUICHHBIE MUKPOOPTaHU3MBI, KJICTKH U TKaHU PACTCHHM, )KHBOTHBIX U YEIIOBEKA,
ouokaranuzatopsl. [IpakTuueckass pabora «IIpumepbl mpuMeHEHUs OMOIOTHYECKHUX
00BEKTOB B TBOCH KUZHIY.

Ceipbe uis OMOCHHTE3a M OIICHKa €ro OHOJIOTWYECKOW IeHHOCTH. OCHOBHBIE
UCTOYHUKHK yTIepoaa, a3oTa, ¢ocdopa, MHUKpPOIIEeMEHTOB. lcciemoBaHME HOBBIX
HMCTOYHHUKOB CHIPHs (BKIIFOUAsi BOIIPOCHI €ro MpeIBapuTeIbHON 00paboTKm), pa3paboTka
HOBBIX TUTATENBHBIX CpPEJl, B TOM YHCJI€ BKIIOYAIONINX OHOCTUMYISITOPHI U JAPYTHE
AIIEMEHTHI YIIPABJICHUS U ONITUMU3AIUU [IPOLIECCOB OMOCUHTE3a. MeToAbl ONTUMHU3ALINN
MATATEIBHBIX CPE]I.

2. Mukpooéuonozus (6 uacos)

[TonokeHHe TPOKAPHOTOB B CHUCTeME oOpranmyeckoro wwupa. CrpoeHue
OaktepuanbHOU KieTku. Knaccudukarus 6axkrepuii. Mopdonorus 6aktepuii. [Ipocteie
M CIOXHBIE METONbI OKpamuBaHUs OakTepuil. Dusnonorus OakTepHil: NHUTAHHE,
IBIXaHHUE, POCT U pa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM ApXxeu (3KCTpeMO(PHIBHOCTD,
0COOEHHOCTH CTpOEHHUsA KIeTKH). JlabopaTtopHas pabora «PuKCUpOBaHHbBIE TperapaThl
Oaktepuit. Ompenenerne (QoOpMbI MPEUIOKEHHBIX KYJIBTYP MHUKPOOPTaHU3MOB,
UCTIONB3Ysl TIPOCTOM METOA OKpacku» JlabopatopHas pabora «OmpeneieHue TuIa
KJIETOYHOU CTEHKH METOJIOM OKpamrBaHus 1o ['pamy» (IIpu HaIWM4uu PEaKTHBOB).

MoinodHokuCIO€ W cnHpTOBoe OpokeHue. POoTOTpodHBIE M XEMOTPOQHBIC
Oaktepun. KuHeTnuyeckoe  ommcaHuWe —Tporecca  pocTa  MUKPOOPTaHU3MOB.
OKCHOHEHIMabHass ~ MojJenb  pocta. KuHetmka rHOenn  MUKPOOPraHU3MOB.
JIaGopartopHas pabdota «IIpuroroBnenne NpuKU3HEHHBIX MPENAPATOB MOJIOYHOKHUCIIBIX
OaxTepuiiy.

[TaTorennsie OakTepun. YymHas majsoyka U 4epHas CMEPTb, OOTYJIN3M, CTOJOHSIK,
Tyoepkyne3. Uctopust 60pb0ObI ¢ OakTepuaibHbIMU HHBEKIUsIMU. JlabopaTopHas padborta
«IToceB cMmbIBa ¢ pyk Ha yamku [lerpw». JlaGopaTopHas pabota «Brigenenue yucToi



KyJIbTypbl Oaktepuil. MeTon pasBefeHuil. MeToa  HMCTONIAIONMIETO  IITPUXaA».
JlabopatopHass pabora «Mopdonorudyeckas XapaKTepUCTUKA BBIJICICHHONW YHCTOM
KYJBTYpbI: XapaKTePUCTUKA KOJIOHUU, (hopMa OAKTEpUid, TUIT KIIETOUHON CTEHKI.

Boiina 6eckoHeyHOCTH: aHTUOMOTHKU NPOTUB OakTepuil. MexaHn3mbl AeCTBUN
aHTUOMOTUKOB. MEXKJIeTOUHasT KOMMyHUKamus Oaktepuii. UyBCcTBO KBOpyMa.
JlabopatopHas pabora «CpaBHEHHE pOCTa MHUKPOOPTraHM3MOB Ha dYallike 0e3 H C
noOaBiieHus aHTUOMOTUKOBY MccnenoBarensckas pabora «IloMck MHUKpOOpraHuW3MOB
00JaaroMX aHTATOHUCTUYECKON aKTUBHOCTBION.

[Ipumenenue OakTtepuii uenoBekoM. KuHeTnueckoe omnucaHue OHOCHHTE3a
IIPOAYKTOB MHKpOOpraHusmamMu. bakrepun, KOTOpbIE MOIYT pasJjlaratb IUIACTHK.
UccnenoBatenbckas pabora «BeieiaeHre MOJTOYHOKUCIBIX OaKTEpUid, UCCIIETOBAHUE UX
AKTUBHOCTH.

Mukpoopranu3msl B arpoOMOTEXHOJIOTHH. FICKyCCTBEHHBIE accolMalliy pacTeHU N
¢ MuKpoopranusmamu. MccnenoBatenbckas padoTa «Bbiaenenne 0akTepuil mose3HbIxX
IUJIS. pAaCTCHUI.

3. Jykapuomuueckue opzanusmvl 6 Ouomexmonouu (njaecHesvie 2puowl,
opoxcicu, 6ooopocau) (6 uacos)

[TnecHeBbIe TPUOBI MPOAYIICHTH OMOJIOTHYECKH aKTUBHBIX BEIIIECTB.

OOmast xapakTepucTUKa IpOXOKeH caxapoMuieToB. McTopus HCHOIB30BaHUS
IPOXOKEH B TPATUITMOHHON OMOTEXHOJIOTHH. TEeXHOIOTHH BHHOACTHUS U XJICOONICUCHHUS,
CTCIIMAIM3UPOBAHHBIE Pachl JIpoxokei. MeTabomm3m nposxoxkeit. Peakmusi cmupToBOTrO
opoxenusi. Jlaboparopnas pabora «lloacuer kieTok Apoxoker B kamepe [ opsieBay.
JlabopaTtopHast pabota «OOHapyXeHHE MPOIYKTOB CIHUPTOBOTO OPOKEHHSI: STUIOBOTO
CupTa W YIJIEKUCIOTO Ta3zay. [lomydeHue BTOPHYHBIX METAO0OIUTOB B JIPOKIKAX.
JIpo>oKu Kak MpoayeHThl OnoTormB. [lomydenne 1eneBpix 0EIKOB B IPOXKKAX.

Oco0eHHOCTH BETeTaTUBHOTO W IMOJIOBOTO Pa3MHOXKEHUS Yy JIPOXOKEH, 3HAUCHHE
M3yYCHUs MHUTO3a W IUTOKHHE3a /I ONTHUMH3AIMH TPOIECCOB KYIbTUBHPOBAHUS
JPOXOKEBBIX MITAMMOB, TOHUMAHUS IPUYUH ATOTEHHOCTH APOXOIKEH U TpruOOB, MOUCKA
MuieHed (QYHTUIUAOB ¥ pa3pabOTKU  HOBBIX  JICKAPCTBEHHBIX IPENapaToB.
Jlabopatopuass pabora «HaOmiomeHue  pa3MHOKEHHUS — JAPOAOKEBBIX  KIIETOK).
[Ipaxtuueckass pabora «Ilomydenune TBopora m kKedupa Ha OCHOBE MOJOYHOKHCIBIX
Oaktepuit». I[IpakThdeckas pabota «OCHOBHBIE BHIBI KBaca M HMX XapaKTEPUCTHKA»
«Ipoxoku W MOJOYHOKHCIIbIE OaKTepWu, MPUMEHSEMbIC i MPOU3BOJCTBA KBacay.
[TpakTiueckas pabota «CpaBHUTEIbHBIA aHAINW3 PAa3BUTHUS JIPOXOKEH B adpOOHBIX U
aHad’poOHBIX  ycnmoBuUsix». llpaktmueckas pabora «MeTonbl  OIEHKH CBOWCTB

xJIe0oneKkapHbIX Apoxokeil. OCOOCHHOCTH TPUMEHEHUsS MPECCOBAHHBIX, CYIICHBIX H
WHCTAHTHBIX Apoxokei». MccnmenoBarenbckas pabora «BrnusHue (QU3NKO-XUMHUYECKUX
(bakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOW MpOoayKuuu (KBac, kedup, Chip, Xjed u

TIp.)».
Bonopocnn — mepcreKTUBHBIM OOBEKT AJsl MPOU3BOJCTBA OENKa M YTIIEBOJOB.



broTexHONMOTrMYeCcKre METOAbl OUYMCTKHA TBEPABIX, KUAKUX OTXOJOB M ra3000pa3HBIX
0TX00B Mpou3BOACTB. CTounHble BOABL. CXeMbl OYMCTKHA. BHODUIBTPHI, a’pOTEHKH,
METAaHTEHKH, OKCHUTCHKW. AKTHBHBIA WJI W BXONAIIAEC B HETO MHKPOOPTAHU3MBI.
Hcnonp3oBanne BOAOPOCIICH B OYMCTKE CTOYHBIX BOJI. McciemnoBarensckas paboTa
«Bnusnaue ¢puzuko-xumuueckux ¢aktopoB Ha pocT Bogopociu (Chlorella vulgaris).

4. Hacneocmeennasa ungpopmayusn (4 uaca)

HacnencTBeHHOCTh M MUBMEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB.
N3menunBocTh. Bunmbl m3menumBocTh. Ilpaktuueckas pabora «MopudukarmoHHas
M3MEHYUBOCTH (JIUCThSI, UTOJIKHU C OJJHOTO JIEPEBA)».

['en — wMaTepuaibHBII HOCUTENb HACIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyxknenHoBble kucnotsl. JIokanu3aius reHETUUYECKOro Marepualna B kieTke. Jlenenue
kietok. Permmukanus JIHK. OcHoBHas jormMa MoJieKyJIsspHOW Ouosioruu. TpaHCKpuUIIIus.
Tpancnauus. Mytanuu. [Ipaktudeckas padorta «I'eH — HHCTPYKIUS 1O COOpKE KIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckass pabora «Mytaius Ha OyTtepOpose
(;r060¥ 00BEKT M3 MpeAbIayIIe paboThl, TAe W3MEHEHWE WHCTPYKIIMH TMPUBEIET K
M3MEHEHUIO BHEIITHETO BUIa OOBEKTA)».

5. Bupyconocus. (2 uaca)

[TonoxeHue BUPyCOB B CUCTEME OpraHU4ecKoro Mupa. CTpyKTypa U XUMHYECKHUI
coctaB BupycoB. Kmaccuduxamuss BupycoB. Pempoxykmus supycos. IIpocmotp
JOKYMEHTAJIBHOTO (riibMa O BUpycax.

Bupycsl - Bo30yauTenu nHpekinoHHbIx 0osie3Heid. OHkoBUpYyChl. bakTeprodaru:
CTpOe€HHE, CBOWMCTBa, mnpumeHeHue. [lpakTudeckas pabota. «MeToa pa3BeACHUI»
[IpakTudeckas padora. « TutpoBanue 6akrepuodarony.

buonornueckne MeToasr 60pHOBI C BUPYCaAMHU.

6. I'ennasn unycenepusn u ouomexuonozuu. (4 uaca)

OcHoBbI TeHHOU uHXkeHepuu. Bekrtopa. Cneuunduyeckue GpepMeHTbl OakTepuil.
[IpakTtuueckass pabora «OHIOHYKIJIEa3bl pECTpUKIUU (paboTa € HYKICOTHIHBIMU
MOCJICTIOBATEIHLHOCTSIMHU Ha Oymare)y.

buorexHomornn mpoayknuu OEIKOB B OaKTEPHANBHBIX KyIbTypax. JlocTimkeHus
TeHHOW MH)KEHEPUU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema aganTHBHOTO UMMYHUTETa OaKTEpUid U apXeil.

[IpakTuueckas padora «I'ennbie HokHUIIBI - CRISPR/Cas (MonenupoBanue Ha Oymare)»
I'MO. Metoas! nonyuenust ' MO. Urpa-nuckyccust « Beiurpaii rpalT Ha co3/1aHue

I'MO».

7. buomexnonozuu 6 sxcueomnoeoocmee (4 uaca)
JlomecTukalysi OCHOBHBIE JOMAIITHUE XKHWBOTHbBIC, COBPEMEHHBIE SKCIIEPUMEHTAX
0 JIOMECTHKAILIMK KUBOTHBIX (JIUCHIIA, HOPKA U JP. — SKCIIEPUMEHThI HAYYHOM IIKOJIbI



akanemuka benseBa). Jluckyccus «JlomecTukanus, Bce U PACTEHUS WU KUBOTHBIC,
KOTOpPBIE JKHBYT PSAOM C YEIOBEKOM WM OJIOMAlTHUBAIOTCI? MOXHO M CUHTATh
TapakaHa OJOMAaITHEHHBIM YKHBOTHBIM?».

CoBpeMeHHBIE METO/ABl B KMUBOTHOBOJICTBE: TpPAHCIUIAHTAIUS 3MOPHOHOB,
XUMEPHBbIE  KUBOTHBIC, KJIOHHpoBaHue. IIpaktuyeckas pabora «Meroauka
KJIOHUPOBaHUsI (MOJIeIMPOBAaHKE HA Oymare).

OcHoBHBIE 0OJIE3HW J>KMBOTHBIX W pOJIb IMATOTEHHBIX MHKPOOPTAaHH3MOB U
Napa3uToOB B PAa3BUTHU 3a00JI€BaHMIA TOMAITHUX KUBOTHBIX M OCHOBHBIX MEpax OOpBHObI
C HAMH; POJIb TIOJIE3HBIX MUKPOCHMOMOHTOB B OpPTaHU3ME KMUBOTHBIX. [looxuTenpHOE
¥ T000YHOE (OTPHIIATEIbHOE) BO3ICHCTBUY aHTHOMOTHUKOB HA OPTAaHU3M B XOJI€ JICUCHUS
KUBOTHBIX; I W 3aJa4ll BETCPUHAPUU. BHOTEXHOIOTHS KOPMOBBIX IpENapaTosB.
[Ipaktuueckas pabota «CocraBieHre paioHa MUTAHUS )KUBOTHOTO, PacueT PacxXo0B
Ha coxaepkanue». HccrnemoBatenbckas pabdora «OIlleHKa KadyecTBa MOJIOYHOMN
TIPOAYKITHH.

8. Buomexnonozuu ¢ pacmenuesoocmee (4 uaca)

OcHoBHble MeTOnbl cenekuuu. ['mOpunmszanms. Popmbl orbopa. OCHOBHBIE
HaIpaBJICHUS CEJEKUUU: YIY4IIEHUE YPOKAHHOCTH, YCTOWUYMBOCTH K OMOTHYECKUM M
abuotnueckuMm (akropam. [Ipaktnueckas padora «BripamuBaem ropox. Kak mposectu
CKPEILLUBAHUE Yy TOPOXA.

OCHOBHBIE TOJXOAbl CEJEKIMH U OMOTEXHOJOTHH KYyJIbTYPHBIX pPAaCTEHUM,
I'mOpunusanus, oOTAaJeHHas TUOpUAM3aLUs, HCKYCCTBEHHBIH OTOOp, TETEepO3HC,
TpaHcopMalysi, MyTareHe3, T€HEeTUYECKOe peaakTUpoBaHue). McTopus cenekuuu B
Poccun n mupe, HCTOpUS pa3BUTHS BAKHEUILINX COPTOB KYJIBTYPHBIX PACTCHMIA.

Kak uenoBek MoxxeT MOAU(PUIIMPOBaTh pacTeHus? ['eHHast HH)XKEHEpUsl PACTEHUM:
UTto Takoe reHeTHYecKas WH)KEHEPUS pAacTeHUuM. TpaHCreHHele pacTeHus. Meronasl
nonyueHusi. OOpa3oBaHHe OMyX0Jeil y pacTeHuid. ArpobakrepuanbHas TpaHCPOopMaIus:
Ti-mna3Musl. ['ensr T-JTHK. MonexynaspHO-T€HETUUECKHE MEXAHU3MBI
Tpancpopmarmu. ['eHermueckoe penaktupoBaHue. CoBpeMEHHbIE MOAXOABI U
JOCTUKEHMSI TEHETUUECKOI0 peJaKTUPOBaHUs pacTeHuid. [IpakTuueckas pabota
«I"eHOMHBIC HOXKHUIIBI (MOAenupoBaHue padboTsl cuctembl CRISP-Cas).

EcTb 111 xu3Hb B poOupke? BUOTEXHOJIOTHS KYIbTYPHBIX PACTECHUIA.
UccnenoBarensckass pabota «BplpammBanue pacTeHuii B 1poOHpke  (MOXKHO
BOCIIOJIB30BATbCSA  PE3yJbTaTaMHU MPEABIAYIINX 3KCIEPUMEHTOB 110 COCTABJICHHIO
IUTATEJIbHBIX PACTBOPOB JJIsl PACTEHUIN )».

Moayab «MoseKyJIsipHbIe OCHOBBI ceiekiun» 9 kiaacc (34 yaca)
1. Monexkynapuasa ouonozus. (10 uacos)
OCHOBHBIE BEXU PA3BUTHS MOJICKYJISIPHOM OMOJIOTHH.
HyxneunnoBbie kucnoTsl. OCHOBHBIE MPUHIUIIBI cTpoeHus. [IpakTuyeckas padora
«Boigenenne JIHK u3 OGanana». Ilpaktuueckas pabdora «Mogens JIHK-opurammy.



[IpakTuueckass pabora «Ompenenenne kadectBa mnpenaparoB JIHK ¢ momomursio
ceKTpooTOMETpUN» (MPU HATUIUH 000PYIOBAHMS).

Marpuunble CUHTE3bl. Perumkanus — OCHOBa KIIETOYHOrO jAeneHus. [IpuHuums
permkanuu. [Ipaktudeckas padorta «PemnmukaruBHas mammHa (Mrpa-IeMOHCTPAITNS ).
[Tpaxtuueckas padota «I[1LP (Mmogens ammmndukanys Ha Gymare)y.

Mytanuu. Uto BeI3biBaeT n3amMeHenus B ctpoenuu JJHK. [TpuHumne! penapannmu.

Tpanckpunuus. [Ipaktuyeckas pabora «Cuina mpoMoTOpay.

['enernueckuit koxa. Ilpaktuueckas paborta «PemieHue 3amad Ha TE€HETUYECKUI
koa» Tpancmsmus. [Ipaktuyeckas pabora «DonauHT OEIKOBY.

Opranuzanusi reHoma BUPYCOB I[IpOTHBOBUpYCHBIE CpElICTBA, MEXAHU3MbI HX
JNEUCTBUSL.

Opranuzanus reHoma OakTepuii AHTHOaKTEepUaIbHBIC npenaparsl.
UccnenoBarenbekas pabora «Pacnpoctpanenre aHTUOMOTUKOPE3UCTEHTHBIX OaKTepUii»
Opranuzanus reHoma 3yKkapuoT I 'eHomHoe pefaktupoBanue. [Ipaktuyeckas padbora
«PaboTa B COBpeMEHHBIX reHeTHuUecKkux 0a3ax gaHHbIX. [Ipoenenue In silico ananuza
IIOCJIEA0BATEIBLHOCTEN TEHOBY.

2. Monexynapusie ocnoewt 2enemuku (14 uacos)

[Ipenmer reneruxku. Kparkag wucTOopus  pa3BUTHUS  NPEACTABICHUS O
HACJIECTBEHHOCTH.

OT reHa K IpU3HaKy: Kak packpacuTb Kota. Uto Takoe npusHak? [IyTe OT rena o
npu3zHaka. Myrauun. Asenn. ['eTepo3urotel M TOMO3HUrOThl. JIOMHHAHTHBIE U
peueccuBHble amnend. PoneBas wurpa «Amenn». HccienoBaTenbCKHil  MTPOEKT
MyrtareHnnbie (GaKTOpBbI.

['enbl cTposT opraHu3M. BxiroyeHue W BBIKJIIOUEHHE OO0JIbIIOro Habopa reHOB.
Kak kieTku moHuMaroT, Kakie TeHbl JOJDKHBI paboTath. PoneBas urpa «Cyap0a KIeTKm.
I'enbr-iepexmouarenu. [Ipaktuueckoe 3aganne « AITOPUTMBI I KIETOK.

JluckpeTHOE HacleqOBaHWE MPU3HAKOB. 3aKOHbI MeHens: OJWH T€H - OJUH
npu3Hak. Cxema CKpenuBaHus. 3aKOH €InHOOOpa3us THOPUIOB MEPBOTO MOKOJICHHUS.
[Ipaktuueckoe 3ananue «EnnHO0Opas3ue nepBoro MOKOJICHUs». 3aKOH pacileryieHus

IpU3HaKa BO BTOPOM nokoJjieHuu. [Ipaktuyeckoe 3aganue «Pacuiemnyienne Bo BTOpoM
nokosieHun». Mccnenoparensckuii npoekT «3akoHsl . Menzaens B 3KCIEPUMEHTEY.
3akoHbl MeHIensl: HECKOJIbKO I'€HOB - HECKOJIBKO ITPU3HAKOB. Jurndpuanoe
ckpemBanue. HesaBucumoe pacxoxaeHue xpomocoM. Ilpaktuueckoe 3amaHue
«Pemetka [lennera». CuensieHHOe Hacae10BaHue.
B3aumopeiictBue reHoB. AuenbHoe M HeajlenbHoe. IIpakTuueckoe 3aHsATHE
«B3aumonelicTBUs TeHOB (MOJENUPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KJIETKY )»
Omnpenenenue noina. [Tomgossie xpomocombl. Camirel U camku. Biusinue paxtopos
OKpyXamumen cpeapl. XpOMOCOMHOE ompeneneHue moja. [lomoBble XPOMOCOMBL.
[Ipaktnueckoe 3amanue «HacnemoBanue, cuemneHHoe ¢ mojomy». [IpoGnema
JOTIOJIHUTENBHON X-XPOMOCOMBI Y JKEHIIUH. TPEeXIBETHBIE KOILIKH.



3. Monexynapusie ocnoswt cenexyuu (10 uacoes)

I'enpl B nonmynsuusx: BeIMkoe paBHoBecue. [lonmysanusa. YacToTel BcTpeyaeMocTu
npu3HaKa u ajiensd. YpaBHeHue Xapau-BaiinOepra. [Ipaktuueckoe 3ananue «4acToThl
ajieneil, reHoTUNoB U  (eHoTunoB». HccnenoBaTenbCKUid MPOEKT «AHamu3
TE€HETUYECKOM CTPYKTYphI NOIYJISINUH (Ha OCHOBE 3aKOoHa Xapau-Baiinbepra)y.

[Tonynsaumuu MEHSIOTCS: YUCICHHOCTh, MUTPAIUSl U BBIOOp cympyra. DakTopsl,
KOTOpBI€ BBIBOJAT MOMYJSIUI0O M3 paBHOBecus Xapau-BaitnOepra. UucneHHOCTH
nomymsiiuu.  PoneBass urpa «Oddekr ocHoBarens». PomeBas wurpa «Oddekt
OyTBIJIOYHOTO TropJblimka». Jpedd renoB. Myranuu. HecnywaliHoe ckpeliBaHue.
N3omsammst.

[Tonynsiuu ~ MEHSIIOTCSI:  €CTECTBEHHBIM  OTOOp. MexaHu3sM  JeHCTBUS
€CTeCTBEeHHOTo otOopa. J[Bmxkyiuit or6op. Ponesas urpa «EctectBeHHBIN 0TOOPY.

MoaudukanroHHast W3MEHYUBOCTb. Cratuctuueckue 0COOEHHOCTH
MoAU(pUKAMOHHON M3MeHunBocTU. HccnenoBarenbekue paboTel «MoaudukaoHHas
M3MEHYMBOCTh PACTEHUI B IIPEAENIaxX BallerO MECTA JKUTEIbCTBAY.

HacnenoBanne KOJMYECTBEHHBIX NPHU3HAKOB. KoOJIMYECTBEHHBIE MPU3HAKH.
CpenoBas u3MeHYUBOCTSH npu3Haka. Koaduuuent HacinenyeMocTu npusHaka. OTBET Ha
ot6op. Ilomck reHOB KOJIMYECTBEHHBIX NpU3HAKOB. OMHOHYKJICOTHUIHBIE BapHAHTHI
reHoB. JIHK-uwur. [TostHOreHOMHBIN aHAIN3 aCCOIAAIUN.

«Omb» Hax reHomoM. I[loctrenomuasi spa. OOpatHas reHeTHka. «OMHKCHBIEY
ucciaenosanus. [Iporeom, merabosiom. [IpakTuueckoe 3aganue « ArpOHOMBDY.

JlomecTuKanus U HEHTPhl FTEHETUYECKOTO pazHooOpa3us. [loucku pacrenuii ¢
«XOpPOIIUMU» TPU3HAKAMU IS 4eloBeKa. [IeHTpbl TeHeTHYecKoro pa3HooOpasws.
Huxomnait iBanosuu BaBwiio. Ceneknus. KoMOWHaIMoHHass W THOPHUAHAS CEJICKIIUS.
I'eteposuc. Ilpaktnueckoe 3amanue «l'OMOJIOrMYECKUE psAAbl  HACIEACTBEHHOU
U3MEHYUBOCTH.

CoxpaHUTh U U3YYUTh T€HBI, YTOOBI MEHSTH OyayIee. Kak mpaBrIbHO XpaHUTH
redbl. Kosiekuum  reHeTMyeckux  pecypcoB  pacrteHuid.  [lpaktukym — u/uinum
UCCJIEIOBATENbCKUI TPOEKT «MeTolbl KyJIbTUBUPOBAHUS 1In VItro i COXpaHEHUs
IF€HETUYECKUX PECYPCOB PACTEHUMN U JIJISl YCKOPEHHOM CEJIEKIIUN.

['eHeTnyeckue wLEHTPHI B Hamed crpaHe. [ e 3aHMMarOTCs TEeHETUKON U

TEHOMUKOM JIJI HYXkJ| CEIbCKOTO X035MCTBA.



INJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUSI KYPCA BHEYPOUHOM JESATEJBHOCTH

3aHATHS B paMKaxX TNpOrpaMMbl HaNpaBJICHBl Ha OOECICUCHHUE JTOCTHIKEHUS
IIKOJIbHUKAMH  CIICAYIOIIMX  JIMYHOCTHBIX, METANpPEJAMETHBIX W MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JInuHOCTHBIE pPe3yJibTaThI:

B cghepe epasxxcoancroco eocnumanus: TOTOBHOCTH K KOHCTPYKTHBHOM
COBMECTHOM JIEITEIbHOCTH TIPH BBITOTHECHUHN MCCIIEIOBAHNUN 1 TTPOCKTOB, CTPEMIICHUE K
B3aMMOIIOHMMAHUIO U B3aUMOIIOMOIIIH.

B cghepe nampuomuueckozo socnumanusi; OTHONICHUE K OMOJIOTHH KaK K BaXKHOU
COCTABJISIFOIICH KYJNBTYPBI, TOPAOCTh 3a BKJAJ POCCHHCKHX M COBETCKHUX YYEHBIX B
Pa3BUTHE MUPOBOKH OMOJIOTHYECKON HAYKH.

B cgepe oOyxoeno-upascmeennoco 6ocnumarus: TOTOBHOCTH OIICHHUBATH
MOBEJICHUE M TOCTYNKH C TO3WIUA HPABCTBEHHBIX HOPM M HOPM IKOJOTHYECKOM
KyJIbTYphl; TIOHUMAaHNE 3HAYMMOCTH HPABCTBEHHOTO ACTEKTa JIEATEILHOCTH YEJIOBEKA B
MEIULMHE U OMOJIOTUH.

B cgepe scmemuueckoco eocnumawnusi: TIOHUMaHHWE PO OHWOJOTHH B
(hOpMHUPOBAHUN ACTETUIECKOMN KYJIBTYPhI TUIHOCTH.

B cgepe uszuueckoco seocnumanus, opmuposanus Kyibmypwvl 300p0o6bs U
IMOYUOHANLHO2O 0J1A20N0AY4Us: OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO H
YCTaHOBKA Ha 37I0POBBIN 00pa3 KU3HHU (30pPOBOE MUTAHUE, COOTIOCHNUE TUTHEHUIECKUX
IIpaBUJI U HOPM, COQJIAaHCUPOBAHHBIN PEKHUM 3aHATHHI U OTAbIXA, PETYIIsApHas Gu3ndeckas
aKTUBHOCTH); OCO3HAHKE TTOCIICJICTBUN U HETIPUSATHE BPEIHBIX TPUBBIUCK (YIIOTpEOICHHE
aJIKOTOJIs, HApKOTHUKOB, KypeHHE) W HHBIX (OpM Bpena s (U3HYECKOro U
IICUXMYECKOTO 3JI0POBbS; COOIIOACHUE IMpaBHJI 0E30MMaCHOCTH, B TOM YHCJIC HABBIKH
0e30macHOro MOBE/ICHUS B MPUPOIHON cpene; ChOPMUPOBAHHOCTH HaBbIKA PEhIICKCUH,
YIpaBJICHUE COOCTBEHHBIM AMOIIMOHAILHBIM COCTOSTHUEM.

B cghepe mpyoosoco 6ocnumanus: akTUBHOE ydacThe B PEIICHUM MPAKTHYCCKUX
3amay (B paMKax CEMbH, IIKOJIbI, TOPOJa, Kpas) OHOJIOTHUYECKOW M DKOJIOTHYECKOU
HAIPaBJICHHOCTH, WHTEPEC K IMPAKTHYCCKOMY H3YYCHHUIO TpodeccHuii, CBSI3aHHBIX C
OHOJIOTHEN.

B cgepe sKonocuueckoeo socnumawnusi:  OPUCHTAIMS HA  MPUMEHEHHUE
OMOJIOTUYECKHUX 3HAHUH MPU PEIICHUH 3a/1a4 B 00JIACTH OKPYKAIOIICH CpeIbl; 0CO3ZHAHUE
AKOJIOTUYECKUX TTPOOJIEM U TIyTeH UX PENICHHs; TOTOBHOCTh K YYACTHIO BIIPAKTHIECKOM
TeSTETPHOCTH SKOJIOTUYECKON HATIPABICHHOCTH.

B cgepe nonumanus uyemnocmu HayuHo2o nNO3HAHUSA: OPUCHTAIMS Ha
COBPEMCHHYIO CHCTEMY HAy4HBIX TIPEJICTaBICHUH 00 OCHOBHBIX OHOJIOTHUECKHUX
3aKOHOMEPHOCTSX, B3aUMOCBS35X YeJIOBEKA C IPUPOTHOM U COIUATIBHOM CPEIOoi;



MMOHUMAHUE POJIM OMOJIOTUYECKOW HAyKU B (hOPMUPOBAHUN HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOU JHOOO3HATENBPHOCTH, MHTEpeca K OMOJOTMYECKOW HayKe, HaBBIKOB
UCCIIeI0BATEIbCKON ACSTEIBHOCTH.

B cgpepe acanmayuu x usmeHAOWUMC YCIOBUAM COYUATLHOU U NPUPOOHOU
cpedbl: afeKBaTHAs OICHKA HW3MEHAIOIIMXCS  YCJIOBWI;, TPHUHATHE pPELICHUS
(MHAMBUAYATbHOE, B TPYMIE) B HM3MEHSIONIMXCS YCIOBUSX HA OCHOBAaHWM aHAN3a
Oouonoruueckoi nHopMaluy; MIAHUPOBaHWE  JEHCTBUH B HOBOW  CUTYyallHH
Ha OCHOBAHMH 3HAHUHN OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeanmeTHblie pe3yJibTaThl:

B cghepe osnaoenusn ynusepcanvuvimu yueOHbIMU NO3HABAMENbHBIMU OCUCTNEUAMU:
ba3oBble nornyeckue AeUCTBUS:
® BBUIBIATh M XapaKTepU30BaTh CYIIECTBEHHbIC TMPU3HAKKA OHOJIOTHYECKUX
00BEKTOB (SIBJICHUI);
® YCTaHaBJIMBATh CYIIECTBEHHBIM MpPHU3HAK KJIACCU(PUKALMK OUOJIOTHYECKUX
00OBEKTOB (SIBJICHHH, MPOILIECCOB), OCHOBAaHHS Il OOOOIIEHUS U CpaBHEHUS,
KPUTEPUU TTPOBOAMMOIO aHAIIN3A,

e ¢ y4€TOM TPEIJIOKEHHON OMOJIOTMYECKOW 3a7a4il BBISBIISATH 3aKOHOMEPHOCTU H
MPOTUBOPEYMST B paccMaTpuBaeMbiX (akTax W HaOMIOACHUSAX; Tpeaiararh
KPUTEPUH JIJIS1 BBIABICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBUBIATH JeUUUTHI HMHPOPMALMM, AAHHBIX, HEOOXOJUMBIX MJIA pPEIICHUS
MOCTaBJICHHOM 3a/1a4H;

® BbBUIBIATh TNPUUYUHHO-CIEACTBEHHBIE CBSI3U IMPU HM3YYCHUH OUOJOTMYECKUX
SABJIEHUNA W TIPOLIECCOB; JAENATh BBIBOABI C HCIOJIB30BAHUEM JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIOUCHUN TI0 aHAJIOTUH, (OPMYITUPOBATH
TUIIOTE3BI O B3aUMOCBS3AX;

® CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pelieHus: yueOHOM OMOJIOrMuecKoi 3agadu
(cpaBHMBATh HECKOJIBKO BapUAHTOB PEIICHUS, BHIOUPATh HanboJiee MOAXOASIIINNA
C YY4ETOM CaMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieI0BaTENbCKUE JIEUCTBUSL:
® ICIOJIB30BAaTh BOMPOCHI KAK UCCIIE0BATEIbCKUN HHCTPYMEHT ITO3HAHUS;

e (dopmymupoBaTh BONPOCH, (PUKCHPYIONIUE Pa3pblB MEXKIy peaTbHBIM H
KEJIATeIbHBIM  COCTOSIHUEM  CUTyalWH, OOBEKTa, W  CaMOCTOSTEIHHO
yCTaHaBIUBATh UICKOMOE U TAHHOE;

e ¢opmupoBarh rumoresy 00  HCTUHHOCTH  COOCTBEHHBIX  CYXXICHHH,
apryMEHTHUPOBATH CBOIO TIO3UITHIO, MHECHUE;

® TIPOBOJMTH IO CAMOCTOSITENILHO COCTABJICHHOMY TUIaHy HAOJIOCHIE, HECIOKHBIHI
OMOJIOTUYECKHI HKCIIEPUMEHT, HEOOJBIIOEe WCCIIENOBAHUE IO YCTAaHOBJICHHUIO
0COOEHHOCTEM OMOJIOTMYECKOTro 00BheKTa (Ipolecca) H3ydeHus,

® TIPUYUHHO-CJIECICTBEHHBIX CBS3€H M 3aBUCHUMOCTEH OHMOJOTHYECKHX OOBEKTOB
MEXy COOOM;



OILICHMBAaTh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh MH(POPMAIHIO, TIOJYYECHHYIO B
X0/J1¢ HAOTIOICHUS ¥ KCTICPUMEHTA;

CaMOCTOSTENbHO (OPMYIMPOBAaTh OO0OOIIEHUS W BBIBOABI M0 pe3yJbTaTaM
MPOBEAEHHOTO HAOIOJCHUS, DKCIIEPUMEHTA, BJIAJIETh WHCTPYMEHTAMH OIEHKH
JOCTOBEPHOCTH TOTYYCHHBIX BBIBOJIOB U O0OOIICHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE JAJIbHEHIIIEe pa3BUTHE OMOIOTUYECKHUX TPOIECCOB U
UX TIOCJIEJICTBUSI B aHAJIOTUYHBIX WM CXOIHBIX CHUTYaIUsX, a TaKKe BBIABUTATH
MPEIIOIOKEHNsT 00 UX PA3BUTHUHU B HOBBIX YCIIOBUSAX M KOHTEKCTAX.

Pabora ¢ nadopmanmeii:

IPUMEHSTh Pa3InYHbIE METO/AbI, MHCTPYMEHTHI U 3allpOChl IPU MOUCKE U 0TOOpE
Oouonornueckod UWHGOPMAlMKW WM JAaHHBIX H3 MCTOYHUKOB C YYETOM
peAJIOKEHHON y4eOHOM OMOJIOTHYECKOH 3a1auu;

BbIOMpATh,  AHAIU3UPOBATH, CUCTEMATU3UPOBATH M  HUHTEPIPETHPOBATH
OMOJIOrHYecKyI0 HH(OPMALIKIO PA3IMYHbBIX BUJOB U (DOPM MPEICTABICHNUS;
HaXOJUTh CXOJHbIE apPIYMEHTHI (IIOATBEPKAAIOLIUE WU OTIPOBEPrarouue OJHy U
Ty K€ UJIEI0, BEPCUIO) B PA3JIMYHBIX MH(DPOPMAITMOHHBIX UCTOYHUKAX;
CaMOCTOSITENIbHO BEIOMPATh ONTUMANIbHYIO POpMY IpecTaBiIeHus HHPOPMAIIUU U
WUTIOCTPUPOBATH pellaeMble 3a/1a4M HECTIOKHBIMU CXEMaMH, IMarpaMMaMiu, HHOU
rpaduKoil 1 IX KOMOWHAIUSIMU,

OLICHUBATh HAAEKHOCTh OHOJIOTMYECKOW uHOpMAUU 1O  KPUTEPUSM,
MPEIJIOKEHHBIM YUYUTENEM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSITENBHO;
3alIOMHUHATHh U CUCTEMAaTU3UPOBATH OMOJIOTHIECKYI0 HH(POPMAIIHIO.

B cghepe osnadenus ynusepcanvhuvimu yueOHbIMU KOMMYHUKAMUSHLIMU OeUCMEUSIMU
OOuienue:

BOCIIPUHUMATH U (DOPMYJIMPOBATH CYKJICHHS, BEIpaXkKaTh IMOIIMHU B MPOIECCEe
BBITIOJTHEHHSI IPAKTHYECKUX U JTa0OpaTOPHBIX PaboT;

BbIpakaTh ce0s1 (CBOIO TOUKY 3PEHUSI) B YCTHBIX M MUCbMEHHBIX TEKCTAX;
pacrio3HaBaTh HeBepOajdbHbIE CpeJCcTBa OOIIEHMs, TOHUMATh 3HAYCHHE
COIIMAJILHBIX 3HAKOB, 3HaTh M Paclo3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX
CUTYaIlMi U CMSITYaTh KOH(MIUKTHI, BECTH IEPETOBOPHI;

MIOHUMATh HAaMEPEHUsl JIPYTUX, MPOSIBISATh YBAXKUTEIbHOE OTHOIIEHUE K
cobeceTHUKY U B KOPpEeKTHOH hopme HopMyIHpoBaTh CBOU BO3PAKECHHUS;

B X0JI€ IMaJIora W/ UM TUCKYCCUH 3a/1aBaTh BOMPOCHI 0 CYIIECTBY 00CYX)IaeMOon
OMOJIOTMYECKOW TEMbl M BBICKA3bIBaTh WJICU, HAIEJICHHbIE Ha pelIeHue
OMOJIOTUYECKOH 3a/1a4uy U MOJAepKaHne 0J1aro)XenaTeIbHOCTH OOIIEHNS;
CONOCTABJSATh CBOM CYXKACHUA C CYXACHUSMH JPYyrUX YYaCTHUKOB JHAJIOra,
O0OHapyXKMBaTh PA3IUYHUs U CXOJICTBO MMO3UITUH;

MyOJMYHO TIPEACTABIATH PE3YJBTATHl BBIMOJIHEHHOTO OMOJIOTHYECKOTO OTBITA
(3KCTIepUMEHTA, UCCIEA0BAHUS, IPOEKTA);



® CaMOCTOSITENbHO BBIOMPATh (hOpMAaT BBICTYIUICHUS C YUETOM 3a]1ay MPe3eHTAIuU U
OCOOEHHOCTEW ayauTOpUM W B COOTBETCTBHM C HHUM COCTABJISITh YCTHBIE W
MUCbMEHHbIE TEKCThI C UCTOJIb30BAHUEM WIUTOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas JIeSITeIbHOCTD (COTPYIHUYECTBO):

® [IOHMMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBHUIYaTbHOU
paboThl TP PEIIEHUH KOHKPETHOW OMOJIOTMYECKOW MpoOJIeMbl, 000CHOBBIBATH
HEO0OXOIUMOCTh MPUMEHEHHUSI TPYHIOBBIX (HOPM B3aUMOJECUCTBUS MPHU PEIICHUU
MOCTaBJICHHOW y4eOHOM 3a/1auu;

® [IPUHUMATH LIEJIb COBMECTHOU IE€STENBHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBUS 10
e€ JOCTIKEHHUIO: paclpelensTh PO, AOroBapUBaThCsA, 00CYX IaTh MpoLecc U
pe3ynbTaT COBMECTHOU PabOTHI;

e yMeTh 0000IIaTh MHEHHS HECKOJBKUX JIIOJICH, TMPOSIBISITH TOTOBHOCTH
PYKOBOJUTD, BBINOJHATH OPYYECHUS, TOAUUHSITHCS,

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, OMpPENEsATh CBOIO poOJib (C
y4€TOM NPEANOYTCHUM M BO3MOXKHOCTEM BCEX YYAaCTHUKOB B3aMMOJCHCTBHUS),
pacrpenensaTh 3aJadyd MEXAYy 4YIE€HAaMH KOMAaHIbl, Y4aCTBOBAaTb B TPYIIIOBBIX
dbopmax paboTsl (00CYyx)aeHUS, 0OOMEH MHEHHSIMHU, MO3TOBBIE IIITYPMbI U UHBIE);

® BBIMIOJHSITH CBOIO YaCTh PAOOTHI, JOCTUTATh KAUECTBEHHOTO PE3yJIbTAaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPOBATh CBOU JIEUCTBHUSA C IPYTUMH WICHAMU KOMAH/IBL;

® OIEHMBATh KayeCTBO CBOEro BKJIaJa B OOMMN MPOAYKT MO KPUTEPUSM,
CaMOCTOSATENbHO  CHOPMYJIMPOBAHHBIM  YYACTHUKaMHU  B3aUMOJCHCTBUS;
CpPaBHUBATh PE3YyJIbTAThI C UCXOIHOW 33/1a4€U M BKJIAJT KaXKJIOr0 4ICHA KOMaH/IbI B
JTOCTIDKEHHUE PEe3yJbTAaTOB, paslesaTh cepy OTBETCTBEHHOCTH W TPOSIBIISITH
TOTOBHOCTB K MPEJOCTABICHUIO OTUETA MEPE]] TPYIIION;

® OBJIAJIETh CHUCTEMOW YHUBEPCAIBHBIX KOMMYHUKATUBHBIX JIEWCTBUW, KOTOpast
oOecreunBaeT CHOPMHUPOBAHHOCTh COLIMAIBHBIX HABBIKOB M 3MOIMOHAIBHOIO
MHTEIJIEKTA IKOJIbHUKOB.

B cgepe oenadenus yrueepcanvHuiMu YyueOHLIMU peSYIAMUBHLIMU OeUCTNEUIMU.
CaMoopranusanus:
® BBIABIATH MPOOJEMBI ISl PENICHUS B JKU3HEHHBIX M YYCOHBIX CHUTYaIUsX,
UCIIOJTh3Ysl OMOJIOTUYECKUE 3HAHMS;

® OPHEHTHPOBATHCS B PA3IMUHBIX TIOIX0/IaX MPUHATHS PEIICHUN (MHANBUIYATHHOE,
MPUHSTHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUHA TPYTITION );

® CaMOCTOSITEIBHO COCTAaBJSITh AJTOPUTM pEIICHHUS 3a7a4yd (WJId €ro 4YacTh),
BBIOMpaTh CIIOCOO pelleHus y4dyeOHOW OHOJOrMYecKoM 3ajauyu C  yuyé€ToM
UMEIOIINUXCS PECYpCOB W COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATH
MpeayiaracMble BAPUAHTHI PEIICHU;

® COCTaBIATh IUIAH JEWCTBUI (IUIaH peanu3alid HaMEUEHHOTO aJropuTMa
peIieHus), KOPPEKTUPOBATh TMPEJIOKEHHBIN aJITOPUTM C YYETOM TMOTyUCHUS
HOBBIX OMOJIOTMUECKUX 3HAHUH 00 U3ydaeMoM OMOJIOTHYECKOM OOBEKTE;

e JenaTh BBIOOP M OpaTh OTBETCTBECHHOCTH 32 PEIICHHE.



CaMOKOHTPOJIb (pediaekcus):

BJIAJICTh CIIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHBAIINY U PEIICKCUN;

JaBaTh aJICKBATHYIO OLIEHKY CUTYalluH U MIpeJiarath miaH €€ U3MEHEHHUS;
YUYUTBIBaTh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU
pemeHnn  y4eOHOW OMOJIOTMUECKOW 3aJadd, aJanTHpOBaTh PEIICHHE K
MEHSIOIIUMCST 00CTOATEIBCTBAM;

OOBSICHATh MPUYMHBI JOCTHXKEHUS (HEAOCTIKEHUS) Pe3yJbTaTOB AEATEeIbHOCTH,
JaBaTh OIICHKY IPUOOPETEHHOMY OIBITY, YMEThb HaXOJWUTh IIO3UTUBHOE B
MPOU30LIEAIIEN CUTYAIUH;

BHOCUTh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MEHUBIITUXCS CUTYaIlU, YCTAHOBIICHHBIX OMTMOOK, BOSHUKIIUX TPYIHOCTEH;
OLICHHBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM.

OMOIIMOHAJILHBIN UHTEIICKT:

pa3nuyarh, Ha3bIBaTh U YIPABISATh COOCTBEHHBIMU SMOLUSMHU U AMOLUSIMHU
APYyTUX;

BBISBIISITh M @HAJIM3UPOBATH PUYHUHBI IMOIHIA;

CTaBUTH ce0s1 HA MECTO JIPYTOro 4eI0BeKa, MOHUMATh MOTHBBI U HAMEPEHUS
ApyToro,

PEryJIUpOBaTh CIIOCOO BRIPAKEHUS SMOLIHMA.

[Tpunsitue ceds u qpyrux;

OCO3HAaHHO OTHOCHUTHCS K IPYrOMY 4€JIOBEKY, €r0 MHEHHUIO;

HpU3HaBaTh CBOE MPaBO HA OUIMOKY M TaKOE e MPaBo IPyroro;

OTKPBITOCTH ce0e U IPYTHM;

0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOW YHUBEPCAIBHBIX YUEOHBIX PETYISATUBHBIX ACHCTBUI, KOTOpas
oOecrnieunBaeT (HOPMHUPOBAHHE CMBICIOBBIX YCTAHOBOK JMYHOCTH (BHYTPEHHSA
NO3UIMS JUYHOCTH), U KU3HEHHBIX HABBIKOB JHMYHOCTHU (ympaBieHUs coOoii,
CaMOAMCLUIUIMHBI, YCTOMYUBOTO IOBECHHUS).

IIpeamMeTHbIe pe3yabTaTbl OCBOCHUS MPOIPAMMBbI
B mo3naBaTenpHOM (MHTEUIEKTYaIbHOM) cdepe:

- an06peTeHHe OIIbITa HUCIIOJB30BaHHA MCTOJ0B OMOJIOrMYECKOM HayKHu C ILCJIbIO

HN3Yy4YCHUSA OMOJIOTUYECKUX O6’I>CKTOB, SIBICHUM U IMpoHIECCCOB: Ha6JIIO,Z[CHI/IC, OITMCaHUC,

IPOBEJCHNE HECIIOKHBIX OMOJIOTUYECKUX OIBITOB U SKCIEPUMEHTOB, B TOM YHCIIE C
UCIOJIb30BaHMEM aHAJIOTOBBIX U HU(PPOBBIX OMOJIOTHUYECKHUX TPHUOOPOB U MHCTPYMEHTOB;

dhopMHUpOBaHNE YMEHHUSI HHTETPUPOBATH OMOJIOTHUECKHUE 3HAHUS CO 3HAHUSIMH U3

JIpYrux y4eOHbIX mpeaMeToB ((U3HUKH, XUMHUH, Teorpaduu, HICTOPUH, OOIIECTBO3HAHUS
UT. 1.);



— (dopMHupoBaHUE YMEHHI pemiaTh yaeOHbIC 3aa4i OMOJIOTHUECKOTO COCpIKaHus,
BBISIBIIATH ~ NPUYMHHO-CJICICTBEHHBIC  CBS3M, IPOBOJUTH  KAYECTBEHHBIE
KOJIMYECTBEHHBIC PACUETHI, IeTIaTh BHIBOABI HA OCHOBAHHH ITOJTyYCHHBIX PE3yJIbTaTOB;

— (opmupoBaHue yMEHUS IJIAHUPOBATh y4eOHOE HMCCIIEIOBAHUE WIIM MPOCKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOU LIeH: (OPMYyITUPOBATH MPOOIEMY, TUIIOTE3y U CTABUTH
3a/lauyd MCCJICIOBAHUs, BHIOWPATHh AJCKBATHO TOCTABICHHOW €M METOJbI, JeNIaTh
BBIBOJIBI 110 pe3yJIbTaTaM MCCIIEAOBAHMS WIIA TPOCKTHOM AESATEIHHOCTH;

— (¢dopmupoBaHMEe  HWHTEpeca K  YIIyOJeHHWIO  OWOJOTUYECKMX  3HAHUH
(mpeanpoduibHas MOATOTOBKA U NMPOdeCCHOHAIbHAS OPUEHTAIINS) U BEIOOPY OMOJIOTHH
Kak MpOQHUILHOTO MpeMETa Ha CTYIIEH! CPETHETr0 TIOJTHOTO 00pa3oBaHus i Oy Tyiei
npo(heCCHOHATFHOW JIESITENFHOCTH, B O0OJAcCTH OWOJOTHH, MEAWIIMHBI, SKOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHUH, CEITCKOTO XO0351CTBA,

— BIAJEHWE HaBbIKaMu paboThl ¢ uH(pOpManUel eCTECTBEHHO-HAYYHOTO
COJIepKaHusl, MPEICTaBICHHON B pa3HOW (opme (B BHIE TEKCTa, TAOIUYHBIX JTAHHBIX,
cxeMm, TpaduKoB, IauarpaMm, MojeleH, W300paKeHHI), KPUTHYECKOTO aHaIu3a
nH(}OpPMAITUHU U OIICHKH €€ JIOCTOBEPHOCTH;

— YMEHHE WHTETPHPOBATh OMOJOTUYECKHE 3HAHUS CO 3HAHUSAMH IAPYTHX YIEOHBIX
NPEeIMETOB; HHTEPEC K yIIyOJICHUIO OMOJIOTHUECKUX 3HAHUN M BBIOOPY OMONOTHH Kak
npodUILHOTO TpeAMEeTa Ha YpPOBHE CpEIHEro oOllero oOpa3oBaHMs i OymayIiei
MpoeCCUOHATIEHON  JESTENPHOCTH B OOJACTH OWOJIOTUM, MEIUIIMHBI, JKOJIOTHH,
BETCPUHAPHH, CEIIbCKOTO XO3SIMCTBA, WHUIIEBOM IMPOMBINIICHHOCTH, TICHXOJIOTHH,
MCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHUS O MATCPUATUCTUIECKON CYITHOCTH
T€HOMOB JKHBBIX OPTAaHU3MOB U PETYJISIITUIO UX PAaOOTHI;

— 3HaHHWE OCHOBHBIX (DAKTOPOB OKPY)KAIOIICH CPEbl, BIMSIONIMX HA Pa3BUTHE U
CYIIECTBOBAHHE KUBBIX OPraHU3MOB, aJaNTalMi K (pakTopam OKpy Karole Cpeibl;

— 3HaHWE OCHOBHBIX TOJXOJ0B OMOTEXHOJOTHH, UCIIOJIb30BAHUS €€ TOCTIKEHUH B
COBPEMEHHOM XU3HM YEJIOBEKa, OCOOCHHOCTH MCIOJIb30BAHUS KUBBIX OPTAHU3MOB IS
MIPOU3BOCTBEHHBIX HYK/]] YETIOBEKA,;

— 3HAHWE OCHOBHBIX MOJXOJI0B CEICKIIUU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTCHHUIA,
XapaKTEepU30BaTh TEHETUYECKH  MOAU(DUIIMPOBAHHBIE  PACTCHUS, OINEPUPOBATH
NOHATUSAMH, TUOPHUIW3ALMSA, OTIHAJICHHAs TUOpUIU3AlMs, HCKYCCTBEHHBIM OTOOD,
reTepo3ucC, TpaHCPOopMaIHsl, MyTareHe3, TeHeTUIECKOE PeIaKTHPOBAHNUE;

— TOHMMAaHWE  MOJICKYJIIPHBIX  MEXaHHW3MOB  pealM3aliil  HACJIeJCTBCHHON
nH(OpMAIUK U YMEHHE CBOOOTHO OTIEPHPOBATH OCHOBHBIMU TTOHSITUSIMU MOJICKYJISIPHOM
OHMOJIOTHH U €€ COBPEMEHHBIX HAINIPABICHUH — F€HOMUKH, METar€HOMUKH, TIPOTEOMUKH;

— 3HaHWE OCHOBHBIX 3a00JICBaHUI YEJIOBEKa, MEXaHU3MOB MX Pa3BUTHS, CIIOCOOax
WX TUaTHOCTHKY U JICUCHUS;



— (opMupoBaHUEe yMEHUS WCITONIB30BATh MOHATUHWHBIN anmapaT ¥ CHMBOJMYCCKUH
S3bIK TEHETHKH, TPAMOTHOE MPUMEHEHHWE HAyYHBIX TEPMUHOB, TOHSITHH, TEOPHH,
3aKOHOB IS OOBSICHEHHS HAOIIOJAeMbIX OHOJOTMYCCKHUX OOBEKTOB, SBICHHH U
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh (PYHIAMEHT HAy9HOT'O MUPOBO33PEHUSI.

B 1nienHOoCTHO-OpUEHTAIIMOHHOM cdepe:
— 3HAHUE, YTO TMPHUMEHEHHE COBPEMEHHBIX TEXHOJOTUH MOJEKYJISIPHOH OHOJIOrHH
MO3BOJISIET YCIEUIHO pellaTh TaKhe 3JI000/IHEBHbIE MPOOJIEMBbl, KakK OXpaHa

OKpY>Kalollel CpeJibl, COXPAHEHHUE 3I0POBbS UYEJIOBEKA, KOHTPOJIb U BOCCTAHOBJICHUE
KOCHUCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

Moayab «Kak »KMBOTHBIE U PACTEHHUS NMPUCTIOCAOIUBAIOTCH (IBOJTIOLUOHHASA
IKoJ0THs) 5-6 Kiaccol (34 yaca)

MOP(OJIOTUUECKHUX U
(bu3MONIOrMYeCcKUX alanTaiuii.
ITouemy opranu3mMsl HE
CTaHOBSATCS OECKOHEUHO
OOJIBIIMMHU, MAJICHEKUMH,
BCESITHBIM.

Tembl OcHoOBHOe coaepxkaHue JesaATeIbHOCTH
IKOJbHUKOB

1. MbI ucciaexyem CBoiicTBa U CTPOCHHE KUBBIX HccnenoBaTenbckue

JKMBbIe 00bEKTHI OpraHu3MOB (CTPOEHHUE KIETKH). | paboThl «Bce mu (CUHUIBL,

(6 49) Bun, oco0b — opranusm kak Oenku, Oepe3bl W T.JI.)
eIMHAas CUCTeMa. AlanTaluu OJIMHAKOBBIE?
(mpucnocobmnenust). [Tonsitue DOTOKBECTY.
roMeocrasa kuBoro opranusma. | [Ipakruueckas pabora
Crioco0bl ero moaepxKaHusl. «Cocrasisiem KHUTY
OrpannueHus PEKOP/IOB  pAacCTeHHA U

JKNBOTHBIX HAIICTO Kpasi».

2. Biusinue
OKpY:Kawmen
cpeabl HA KUBbIE
opranu3msbl (12 v)

DaKTOPBI OKPYKAIOILIEH CPEbI
(abuoTtnueckue, OMOTUYECKHE,
aHTpornore’ssie). [Ipumepol
abnMoTHYEeCKUX (PaKToOpoB,
OKa3bIBAIOIINX OCHOBHOE
BJIMSIHUE HA )KU3HEEATEIbHOCTD
’KUBBIX OPTaHU3MOB:
TeMIlepaTypa, CBET, BJIAKHOCTb.
OCHOBHBIE 32aKOHOMEPHOCTHU
MPUCTIOCOOJICHHUS )KUBBIX
OpraHU3MOB K a0MOTHYECKUM
dakTopam. [Ipucnocobenust k
OCHOBHBIM a0MOTHYECKUM
(dakTopam: TemriepaTypa,
BJIQXKHOCTD U CBET.

IIpakTHueckoe 3ansATHE
«IBet u Temno» (Kyouku
JIbJ1a B3BECUTh, MIOJIOKHUTH
B yaiuku Iletpu Ha
Pa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO ObICTpee
pacrasii).

IIpakTHueckoe 3ansATHE
«Yto pacTBOpsieTcs B
BOZE» (IKCIIEPUMEHT
«Kugxuit nom»).
[IpakTHueckoe 3aHsATHE
«JInddy3us BemecTs B
BOJIe (pacTBOPHI)»,
«/IBHKEHNE pacTBOPOB 110
LBETKY».

IIpakTHueckoe 3ansATHE
«Jlen mmaBaet B BoAE
(aiicbepru, 3amep3aHue
BOJIOEMOB)».
IIpakTHueckoe 3ansATHE
«Jlen nmpum 3amep3aHuun




pacupseTcs»
(pa3pyuieHue KaMHs
(mouBooOpaszoBaHue),
3aMep3aHue KIETOK).
[IpakTrUueckoe 3aHATHE
«ly6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTtepual, B3BECUTB).
[IpakTrueckoe 3aHaTHE
«ITurmeHTh (MOKHO
pa3aenuTh Ha BaTMaHe
KpacuTelIu U3
(homacTepoBy.
[IpakTrueckoe 3aHsTHE
«Kak >KMBOTHBIE MJIaBaIOT
B BOZIE» (DKCIEPUMEHT C
MTUTICTKOM).
UccnenoBatenbeckue
pabothl «BnusiHue cBera
(Teria, BIAXKHOCTH,
COCTaBa MOYBbI) HA
pacTEHUS B €CTECTBEHHBIX
WJTM UICKYCCTBEHHBIX
YCIOBUSIX» (Ha IOCTYITHOM

MaTrepuae).
3. B3zaumopeiicrBus | buotndeckue GpakTopsl. Uccnenosarenbckas
JKHBBIX OPTaHN3MOB | 3aKOHOMEPHOCTH Pa3BUTHUS pabota «Habmonenus 3a
(4 v) MEXBUIOBBIX B3aMMOOTHOIIICHUSIMU
B3aMMOOTHOILICHHI. KUBOTHBIX TIPH

KosBounonus (XUIHUK-KEPTBa;
Mapa3uT-X0351MH) DBOJIIOIUS
CTpareruii J0ObIBaHUS MHUILH.
CoumanbHOCTh. BHibI-
BCeJeHIbl. [lepeuenb pacTeHuii-
BPEIOUTEIIEH.

OOBIBAHUH ITHIIH
(KOpMYIITKH JJ1s1 TITHIL, JJIS
TOPOJICKUX WUJTU CEIbCKUX
KUBOTHBIX). Beo-
KaMephI».
UccnenoBarenbckas
paboTta
«Pacmpoctpanenue
BUJIOB-CUHAHTPOIIOB B
HaIllel MECTHOCTH




4. Yes10BEK B KU3HU
pacTeHuu u
JKUBOTHBIX? (6 1)

AHTpONOreHHbie PaKkTopBhl.
[IpaBna iu, 4yTO NEPBOOBITHHIE
JOJIU KWJIA B TADMOHHH C
npupoaoi. OgomMaliHUBaHUE U
IpUPYUYECHHE KUBOTHBIX U
pacteHuil. 3aueM cracaTh
BBIMUPAIOIIUE BUBI, KAK ATO
nenatb. KynbTypHbIE pacTeHus U
ux aukue npenku. [louemy
BaKHO X COXPAHSTh.
Pa3znooOpa3ue KylnbTypHBIX
pacTeHul U UX 3HAYCHHE B
KU3HU yesoBeka. KpacHas kHura
Bauiei Teppuropun. Oco60
OXpaHsieMbl€ TEPPUTOPHH,
3anoBenHUKU Poccuu u mupa.

[TpakTrdeckas pabota
«Pa3Hoobpasue
KYJIBTYPHBIX PaCTCHHUI B
BaIlleM PETHOHE.
Uccnenosarenbckas
paborta «BnusiHue
aHTPOTIOTEHHBIX (PAKTOPOB
Ha pa3BUTHE PACTCHUH B
ropoie/HaceICHHOM
IIYHKTE».
DKCKypCust/IpaKTHIecKast
pabota «OOIIT B Bamem
pETHOHE — YHUKAIBLHBIC
OOBEKTHI IPUPOABIY.

5. DkoJiornUecKue
Humu (6 4)

buocdepa — ogna us3
BOKHEUIITUX 000JI0UYEK 3EMIIH.
YTto Takoe «3KOJIOTUIECKHE
HUIIA» U KaK OHH
dbopmupyrorca? GopmupoBaHue

Hccnenosarensckne
paboThl «IKOIOTHIECKUE
HUIIIA BOKPYT TeOs —
onucanue GakTopoB
OKPYXaroUIEH CPeabD».

3HaHUU 10 GUOPa3HOOOPA3UIO Hccnenosatenbckue
KU3HEHHBIX (OpM, paboThI
ITOBEJIECHYECKUX «DeHOIOTHYECKUE
IPUCIIOCOOJICHUH, HAOJIIOAEHUSD).
MOTH(PUKAITMOHHAS
M3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbic
COO0O0IIIECTBA U UX THIIEI.
Pa3Butue u cMeHbBI
PACTUTENHHBIX COOOIIECTB.
Monyab «OcHOBBI pacTeHHeBOACTBa» 7 Kiacc (34 yaca)
TeMmbl OcHOBHOE coJiep:KaHue JlesITEIbHOCTD
IIKOJLHHKOB

Tema 1. BBenenue B
pacTeHneBOACTBO
(1 9)

[IpssHUIIHUKOBA U Op.).

Yro-Takoe pacTeHUEBOACTBO:
OCHOBHbIE (DAKTOPBI
BbIpAIllUBaHUS PACTEHUH.
Hctopust pazBuTus
arpOXHUMHUYECKUX 3HAHUU
(pabotst M.B. JlIomoHOCOBa,
1O. JInbuxa, byccenro, B.B.
Hokyuaesa, K.A. Tumupssena,
IT1.A. Kocteruena, J[.H.

[IpaxTrueckas pabora
«bouka JInuouxay»




Tema 2.
ArpoTrexHUYeCKH il
IKCIepuMeHT (3 1)

[IpaBuia mocTaHOBKU
arpoO3KCIIEPUMEHTOB.
ITocTaHOBKA DKCIIEPUMEHTOB C
pacteHusMu. BeiOop Tembl,
COCTaBJICHHUE TUIIOTE3BI, LIEJIN
Y 3a/1a4 DKCIIEPUMEHTA 110
BBIPAIMBAHUIO PACTCHUM B
KOHTPOJINPYEMOU Cpee.
KonTtpoau, noBTOpHOCTH,
IIPOBEJCHNE DKCIIEPUMEHTA.
[InaHnpoBaHKE KCIIEPUMEHTA.
OneHka pe3ynbTaToB
DKCIIEPUMEHTA.

OcBoeHue TEXHOIOTuU
KpPYTJI0rOAUYHOIO
BBIPAIIMBAHUS CAJATOB U
MHUKPO3EJIECHU B
KOHTPOJINPYEMBIX
VICKYCCTBEHHBIX YCIJIOBHSIX.

Hccnenosarenbckas
pabota «PaxkTopsl,
BJIMSIIOIIME Ha
IpopacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[IpakTiueckas padbora
«COO0p yCTaHOBKH IS
BBIpAIIMBaHMsI pAaCTEHUN
B KOHTPOJIUPYEMBIX
YCIIOBHSIX».

Tema 3. Poab
XUMHYECKHUX
3JIECMEHTOB B

NUTAHUU PACTCHUI
(10 v)

Bona. PactBop. BeiTskKka.
AHHMOHBI, KATUOHBI,
AIEKTPONPOBOAHOCTH U pH
pactBopa. Poinb xuMuuecknx
AJIEMEHTOB B MUTAHUU
pacrenun. [lonyuenue
MIATATEJIbHBIX BEILECTB
pacTeHusMU. Y 10OpeHus:
OpraHnYeCcKue, MUHEPAJIbHBIE,
MUKpOOHooTuyecKkue. TUIbl
MUTaHUs pacTeHui. Bo3aymHoe
U MUHEpaJIbHOE (KOPHEBOE)
MMATAaHUE paCTeHUU. TpaHCoOpT
MUTATEJIbHBIX BEILIECTB
pAaCTEHUM: BOCXOIAIIUN U
HUCXOISIMIUY TOK. BaxkHewnue
KaJInitHbIe, PochOopHBIC U
a30THBIE YAOOPEHHUS, UX
cBoicTia. [IpocTeie u cnoxHbie
yno0peHus.
Pocrt u pa3zButue pacrenumii:
ATanbl OHTOreHe3a, (PaKTopsl,
BIIASIFOIIME HA POCT PACTCHUM:
CBET, T'YCTOTa NOCAJOK,
nuTaHue, cyocTpar.
Oco0eHHOCTH TUTAHUS
pacTeHuii a30ToM. A30T U €ro
3HAYEHUE B )KU3HU PACTEHUM.

[IpakTuueckas paborta
«CxeMbl TUTATENbHBIX
pactBOpoB. Pacuer no3
yIaoOpeHuit s
NUTATEIbHbBIX
PacTBOpPOBY.
[IpakTuueckas pabora
«IIpaBuna cMemmBanus
yI0OpeHui»
[IpakTuueckas paborta
«IluTaHue pacTeHui:
TEXHOJIOT U
MIPUTOTOBJICHUS
MUTATEIbHBIX PACTBOPOB
IUISl Pa3HBIX KYJIbTYP».
[IpakTuueckas pabora
«MOHUTOPUHT
MUHEPATBHOTO MTUTAHUS
pacTeHum.
[IpakTuueckas paborta
«PacturenpHas
JIUarHOCTUKAY.
Hccnenosarenbckas
pabota «OrneHka
COCTOSIHUSI KOMHATHBIX
pacTEHUH, pPACTEHUMN HA
LIKOJIbHOW TEPPUTOPUH,
YCTaHOBKA MPUYUH
MATOJIOTUYECKUX




®opMBbI a30Ta U UX
IpeBpallleHNe B MOYBE.
Uctounuku dhochopa st
pacTteHus. 3Ha4eHue
dochopcoaepranmx
COEIMHEHUH B KJIeTKe. Pouib
MaKpOIPTUYECKUX
coeauHeHui pocdopa B
HPHEPreTUYECKOM OOMEHE.
Bnusinue xanus Ha ¢puznueckue
CBOMCTBA NPOTOIIA3MBbI, HA
(dbepMeHTHI YIIIEBOJOPOIHOTO
oOMeHa, cuHTe3 OCJIKOB U Jp.
Ponb xanus B moanepxaHuu
MOHHOI0 0ajaHca B TKaHAX, B
poIIeccax cCaMOPeryJIsIInu.
Perynsaropuas u
CTPYKTYpoOoOpa3oBaTeibHas
pOJIb KaNbliMsl. Y4yacTue B
00pa3oBaHUM KIETOYHOU
CTEHKH, MTOAICPKAHUT
CTPYKTYpBI MEMOpaH U
perymsius ux NpOHUIIAEMOCTH.
3HaYeHUEe MarHus B
MeTaboIn3Me pacTECHHIA.
Marnuii B coctase
xJjopoduinia, CXOACTBO
xjopoduiiia U TeMoroonHa
KaK CBHUJETENIbCTBO €AMHCTBA
OpPTaHUYECKOTO MUpA.

Cepa u ero OCHOBHbIE
COCTMHEHMS, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJIETKH, Y4acTHE B
OKHCITUTENbHO-
BOCCTAHOBUTEIBHBIX PEAKIUAX
MHUKpPO3JIEMEHTHI.
[Ipencrasienus o poiu
MUKPO3JIEMEHTOB B
MeTaboJIM3Me pacTEHUH.
Oco0eHHOCTH TOCTYIUICHUS
MUKPOAJIEMEHTOB B PACTCHUS.
CuHeprusM U aHTaroHU3M
AIIEMEHTOB MMUTAHUS PACTEHUH.
PacturenbHas quarHoctuka u
METO/bl UACHTU(DUKALIU
HEJ0CTaTKa/n30bITKa
DJIEMEHTOB ITUTAHMUS.

coCTOsTHUM (TIpu
HAJTUIUH ).
UccnenoBarenbckas paboTa
«O11eHKa BIUSHUSA
Pa3IUYHBIX JIEMEHTOB Ha
COCTOSIHUE PACTEHUN
(cocraBiieHrE pa3IUYHBIX
MTOJKOPMOK )».




Tema 4.
Peryasitopsl pocta
pacreHuid. 3ammra
pacrenui (2 4)

[TonsiTue o perymnsTopax pocta
pacteHuil. CTUMYJISITOPBI
pocta — GUTOTOPMOHBI
(aykcuHbI, THOOEPEIIIHHBI,
IIUTOKUHUHBI). THrHOUTOPHI
pocTa pacTEeHHUM:

1. mpupoansie (adcmu30Bas
KHCJIOTa U HEKOTOPBIE
(deHobHbBIE BEIIECTBA
(uxymapoBasi, KOpu4yHas,
CaJUIMIIOBAsT KUCIIOTHI).

2. CHHTETUYECKHE
(MopdakTHHBI, peTapAaHThI,
nedoaanTbl, JECUKAHTHI,
TepOUIIUIBI).
OUTOMOHUTOPUHT U OLICHKA
COCTOSIHUSI paCTEHUH.
CoBpeMeHHbIe CI0CO0bI
MOHUTOPUHTA.
3ammra pacTeHUI
OT BPEIUTENEH:
OCHOBBI OMOMETO/I1A.

[TpakTnueckas padbora
«DUTOMOHUTOPHHT U
OLICHKA COCTOSIHUS
pactenuii. CoBpeMEHHbIE
CIIOCOOBI MOHUTOPUHTIAY.
HccenenoBarenbekas
paborta «BnusiHue
reTepoayKCruHa

Ha IpopacTtaHue (pocT Ha
Pa3HBIX CTAIUsAX, B
Pa3HBIX YCIOBUSIX)
Pa3JINYHBIX PACTECHUI.
[IpakTuueckas padbora
«MHcekTapun: npasuia
U YCIIOBUS Pa3BElICHUs
IIOJIE3HBIX HACEKOMBIX).

Tema 5.
Boanasi,
necyaHasi u
NOYBeHHAas
KYJbTYPbI, HX
NpUMeHeHNe B
BbIPAIIIUBAHU
U pacTeHuil.
du3nojaorus
pacrenui (44)

Bonnas, necuanas u
MOYBEHHAs KyJIbTYpPhI, UX
IPUMEHEHNE B BBIPAIIUBAHUHT
pactrenuid. [IpoBeneHne Boabl B
KOpHE U cTe0Jie paCTeHHUH.
BopaHblii pexxum pacTeHuU:
CTpPOEHHUE YCThHUIL: (AKTOPHI,
BJIMSIIOIINE HAa UX PACKPBITHE U
3aKpBITUE. 3HAUCHHE
MEXaHU3Ma PEryisuu
UCIIApPEHHUs BJaru pacTeHUEM.
DOTOCUHTE3 — YHUKAJIBHBIN
npouecc pacteHuid. TemHoBast
U cBeToBast (ha3bl GOTOCHHTERA.
3Hauenue poTocuHTE3A ISl
KUBBIX OpraHu3MoB. DaKTOPbI
pOCTa pacTeHUM: BO3AYX U
aspauus. [TogzemHoe npixaHue
pacTeHui: coOCTaB MOYBEHHOTO
BO3/yxa, ra3oo0MeH. ['a3000mMeH
npu 0€CIIOYBEHHOM
BBIpAIMBaHUH.

[TpakTnueckas padbora
«KopHeBoe naBiaeHue».
[IpakTiueckas padbora
«IIpurorosnenne
npernapara yCTbHUIL
METOJIOM CJIETIKa.
HccnenoBaTenbckue
paboThl «BnusiHue
YCIOBUH COAECPIKAHUS
pacTeHuM Ha
KOJIMYECTBO YCTHUID).
[IpakTuueckas pabota
«DyHKIMOHAIIbHAS
JAMarHOCTUKA pacTeHUH
10 aKTUBHOCTH
XJIOPOILIACTOBY.
Hccnenosarenbckas
pabota «Onpenenenne
xjopoduiia A u b,
OLICHKa
(OTOCUHTETHUYECKOI
aKTUBHOCTH PacTeHUN U
(haKTOpOB, BIHSIONUX
Ha Heey.
[TpakTnueckas pabora




«Aspanus, CO2 u O2.
JIpIXaHUE pACTEHUI.
[IpakTiueckas pabota
«JlpIxaHue pacTeHui:
OIIEHKA MHTEHCUBHOCTH
JbIXaHUsI PACTEHUUN U
IIJIO/IOBY.
UccnenoBarenbckue
pabotel «BnusiHue
croco0a BbIpAIIMBAHUS
(cocTaBa muTaTEILHOM
CMECH, CXEMBbI
BHECEHHUS ) HA POCT U
Pa3BUTHS Pa3TUYHBIX

pPACTECHUID.
Tema 6. Kak uenoBek cran Juckyccus
KyabTypHbie UCIIOJIb30BaTh pacTeHus? CBs3b «JlomecTukanus, Bce Jin
pacreHus. pa3BUTHUS LIMBUIN3ALIUU pPAcTEHHUsI U )KUBOTHBIE,
CoBpemMeHHbIE YeJI0BEKa U O OMAaIlIHUBAHUS KOTOPBIE JKUBYT PSAJIOM C

ACNEeKThI CeJIeKIUN
(10 49)

pacteHun. JlomecTukanus.
HacaenactBeHHOCTD U
W3MEHYNBOCTH — OCHOBHEBIE
CBOMCTBA )KMBBIX OPTAHU3MOB.
N3menuynBocTh. Buabl
W3MEHUYHMBOCTb.
['en —maTepuanbHBIN HOCUTEIIb
HACJICICTBEHHOCTH U
n3MeHunBocTH. HykienHoBbie
KHUCJIOTHI. Jlokanu3anms
r€HETUYECKOr0 MaTtepuasia B
KJIEeTKe. JleJieHne KIETOK.
Pennukanus JIHK. OcHoBHas
JI0TMa MOJIEKYJISIPHOU
ouosioruu. TpaHCKpUIILIHSL.
Tpancusanua. Myranuu.
D¢ dexT OyTHIIIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pa3zHoobpasue. Uto Takoe
reHoank? 3auem
COXpaHSATh TEHETUYECKUE
pecypcehl

pacteHuii? OCHOBHBIE
CIIOCOOBI COXpaHEHUS
TEHETUYECKUX PECYPCOB
pacTeHuit (ex situ u in situ).
3nauenue pador H.1.
Basumnosa. 3akon

YeJI0BEKOM UM
OJIOMAIIIHUBAIOTCS?
MOHO JI1 CUUTATh
TapakaHa
0JIOMalTHEHHBIM
AKUBOTHBIM?».
[IpakTuueckas pabota
«MoaudukanuonHas
U3MEHUYUBOCTD (JTUCThS,
UTOJIKU C OJTHOTO
JiepeBa)».

[IpakTuueckas pabora
«I'eH — MHCTpyKIMA 1O
cOOpKe KJIeTKH (Ha
oucepe Wi
KOHCTPYKTOPE)».
[IpakTuueckas pabora
«Myranus Ha 6yTepopone
(JF000# 00BEKT U3
npeabayen padboThl, Tie
U3MEHEHHE UHCTPYKLUU
MPUBEIET K U3MCHEHHIO
BHEIITHETO BH]IA
o6bekTa)y. [IpakTuueckas

pabora o rpymnmnam

«OTKyJa Ha HalIuX CTOJax
(PYKTHI/OBOIIN/3TaKK.
[TpakTnaeckas pabota




TOMOJIOTUYECKUX PSAIOB.
L{eHTpbI TPOUCXOKIACHUS
KYyJbTYpHbIX pactenui H.1.
Basunoga u I1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJICKIIUH.

['ubpuanzanus. @opmer oTOOpA.

OCHOBHBIE HaNPaBJICHUS
CEJICKIUN: YIIYUIICHUE
YPOKANHOCTH, YCTOUUUBOCTH K
OMOTHYECKHUM U a0MOTHYECKUM
dakTopam.

EcTb nu u3Hb B ipodupke?
buorexnoorus

KYJbTYPHBIX PACTCHUH.

Kaxk gemoBex MOkeT
MOAU(PUITUPOBATH PACTEHUS?
['eneTnueckoe
pEelaKTUpOBaHUE.
CoBpeMeHHbBIE TTOAXO0/IbI U
JIOCTHIKEHHS TEHETHYECKOT'O
peIaKTUPOBAHUS PACTEHHUIA.

«BpipamuBaem ropox. Kax
IPOBECTH CKpPEILIMBAHUE Y
ropoxay.
UccnenoBarenbckas paborta
«BpIpamuBaHue pacTeHUM
B IPOOHUpKeE» (MOKHO
BOCIIOJIb30BaThCs
pe3ylibTaTaMu
MPEABIYIINX
HKCIIEPUMEHTOB 11O
COCTABJICHHIO MMUTATEIHHBIX
PacTBOPOB JIJIsl PACTCHUH ).
[IpakTuueckas paborta
«I"eHOMHBIE HOXKHUIIBI
(MoaenupoBaHue pabOThHI
cuctembl CRISP-Cas)y.

Tema 7.
PacTurenbHas
NMPOIXYKIUS

4 9)

Hanzemuble u oj13eMHbIE
opranbl pactenuid. [ToGer u
BUIOM3MEHEHHBII 00er
pactenuii. CriocoOb1
Pa3MHOKEHHUS PaCTEHUH.
[TonsiTHE O KauecTBE
MPOYKTOB MUTAHUSA.
[Tpo6ieMbl KOHKYPEHIINH
OTEYECTBEHHBIX MPOAYKTOB
MUTAHUSL C UMIIOPTHBIMHU.
Jlorucruka 10CTaBKU U
CpeliCTBa COXPaHEHHUS
MPOYKTOB TTUTAHUS.
Mukpo3eneHb: M0JIe3HOCTh
U TEXHOJIOTHS.

XUMHUYECKAN aHAIU3 TPOAYKIIUH.

OCHOBBI CIIEKTPOPOTOMETPHH.
[ToreHumomeTpus.
Xpomatorpadusi.

[TpakTraeckas pabota
«IIpeaenbHO TOMYCTUMBIC
konnentpanuu (I11K) u
METO/IbI KOHTPOJIS
0e30macHOCTH
PaCTHTETHHBIX MPOJTYKTOB
TUTAHUS.
Hccnenosarenbckas
pabota «OrneHka
Ka4yecTBa BBIPAIICHHON
MUKpO3eIeHn» (1100
CBOSI, TUOO U3 Mara3uHa).
[IpakTuueckas pabota
«Metobl OLIEHKH
Ka4yecTBa PaCTUTEIHHOM
NPOAYKIIMH: XpaHEHUE U
COXPaHHOCTH
MATATEIHHBIX BEIIECTBY
(1o JocTynmHoMy
000pYy/I0BAHUIO).
HccnenoBarenbckas
pabota «Onpenenenue
BuTamuHa C METo10M
00paTHOTrO TUTPOBAHHUS B
IJI07ax Ha Pa3HOM CPOKe
(cmoco0e) XpaHeHUs»




Monayab «buorexnosorum» 8 kiaacc (34 yaca)

Tembl OcHoOBHOE coJep:kaHue JesATeJbHOCTD
HKOJbHHUKOB
Tema 1. [TousiTne OMOTEXHOJIOTHH. 3a4eM [TpakTuyeckas padora
buorexHonoruu YeJI0BEKY OMOTEXHOJIOTHH, B YEM «ITpumepsl
(4 49) UX NIPEUMYIIECTBO epes [IPUMEHEHUS
XUMHUYECKUM CUHTE30M. OCHOBHBIE | OMOJIOIMUECKUX
OMO00OBEKTHI OMOTEXHOIOTHU: 00BEKTOB B TBOCH
IPOMBIIIICHHbIE KUZHI.
MUKpPOOPTaHU3MblI, KJIETKU U TKaHU
pacTeHul, >)KUBOTHBIX U YEJIOBEKA,
OMOKaTaIU3aTOPHI.
CoIpbe a1 OMOCHHTE3a U OLIEHKA
€ro OMOJIOTUYECKON 1IEHHOCTH.
OcHOBHbBIE UICTOYHHKH YTIIEPO/Ia,
azota, ¢pocdopa, MUKPOIIEMEHTOB.
HccnenoBanne HOBbIX UCTOUYHUKOB
CBIPbs (BKJIFOYAsi BOIPOCKI €TI0
MpeIBApUTENIbHOI 00pabOTKH),
pa3paboTKa HOBBIX MUTATEIbHBIX
Cpell, B TOM YHKCJI€ BKIIOYAIOIINX
OMOCTUMYJISITOPHI U IpyTHE
AJIEMEHTHI YIIPABJICHUS U
ONTUMH3ALIUU [TPOLIECCOB
ouocunrteza. Merozbl
ONTUMH3ALMY TUTATEIBHBIX CPE]I.
Tema 2. ITonoxeHne npoKkapuoTOB B IIpakTuka.
Mukpoouonorus CHUCTEME OpPTraHUYECKOr0 MHUpA. JlabopaTtopHnas pabota
(6 9) Crtpoenue 6akTepuanbHON KIETKU. | «DUKCHPOBAHHBIC
Knaccudukanus 6akrepuid. npenapaTsl OakTepui.
Mopddonorus 6akrepuii. [Ipocteie | Onpenenenne GopMsI
U CJIOKHBIE METOIbl OKPAILIMBAHUS | IIPEIOKCHHBIX
Oaxtepuil. usnonorus 6akTepuil: | KyJIbTyp
NUTaHUE, IbIXaHUe, pOCT U MHUKpPOOPTaHU3MOB,
pa3MHOXeHHe. 3HAKOMCTBO C UCIIOJIb3YsI POCTOU
TOMEHOM Apxeun METOJI OKPACKI.
(?KCcTpeMODMIIBLHOCT, JlabopatopHas pabota
O0COOEHHOCTH CTPOEHUS KIIETKH). «OnpeneneHue Tumna




MoJ1I04YHOKHUCII0€ U CIUPTOBOE
opoxxenue. otoTpodHbIC U
XEeMOTpO(HBIE OAKTEPHHU.
Kunernueckoe onucanue mpoiecca
pocTa MUKPOOPTaHU3MOB.
DKCNOHEHIIMaIbHAs MOJIETb POCTA.
Kuneruka rudenu
MHUKPOOPTaHHU3MOB.

[TaTorennsie 6akTepun. YymHas
najgoyKa ¥ YepHasi CMepTh,
00Tynu3M, CTOJOHSIK, TYOEepKYyIIEe3.
HcTopust 60pb0BbI €
OakTepUabHBIMU UHDEKIIUSIMHU.
Boiina 0eckoHeqHOCTH:
QHTUOWMOTHUKHU IIPOTUB OAKTEPUA.
MexaHu3MBbI 1eCTBUI
aHTUOMOTUKOB. MeXKIIeTOUHAas
KOMMYHHKaIus 6aktepuid. YyBCTBO
KBOpyMa.

[Ipumenenue 6axTepuit
yenoBekoM. Kunernueckoe
onucaHue OMOCUHTE3a MPOIYKTOB
MHKpoopranusmamu. bakrepun,
KOTOpBIE MOTYT pasjiaratb
IUTACTHK.

Mukpoopranu3msl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE acconnanuu
PaCTEHHMI C MUKPOOPTaHU3MaMH

KJIETOYHOU CTCHKH
METOJIOM OKpallluBaHUs
o ['pamy» (ipu
HaJIUYUU PEAKTHUBOB).
JlabopatopHas pabota
«IIpuroroBnenue
MPYKU3HEHHBIX
MpenaparoB
MOJIOYHOKHCITBIX
OaxTepuiiy.
JlabopatopHas pabota
«IToceB cMbIBa C pyk Ha
yamku [lerpuy.
JlabopatopHas pabota
«BrpInenenue uncToun
KyJbTYpbl OAKTEpUH.
Merton pa3BeacHUN.
Meroa uctonarouero
HITPUXA.
JlabopatopHas pabota
«Mopdonoruueckas
XapaKTEPUCTHKA
BBIJIEJIEHHON YHCTOH
KYJbTYPBI:
XapaKTEPUCTHKA
KOJIOHUH, hopma
OaxkTepuit, THII
KJIETOYHOU CTEHKW.
JlabopatopHas pabota
«CpaBHeHHUE pocTa
MUKpPOOpPraHU3MOB Ha
qarmike 6e3 u C
n00aBIICHUS
AHTUOMOTUKOB.
UccnenoBarenbckas
pabota «Ilouck
MHUKPOOPTaHU3MOB
o0J1a1aronmx
AHTarOHUCTUYECKON
AKTUBHOCTBIOY.
UccnenoBarenbckas
pabota «Bbiaenenue
MOJIOYHOKHCJIBIX
OaxTepui,
UCCJIeIOBAHUE UX




aAKTUBHOCTH.
HccnenoBaTenbckas
paboTta «BriaeneHue
OakTepuil MOJIE3HBIX
JUISL PACTEHUID.

Tema 3.
JyKapuoTH4eCcKue
OpPraHu3Mbl B
OMOTEXHOJI0THH
(mi1ecHeBbIe TPUOBI,
P OAKIKH,
BOJ0POCIH) (6 1)

[1necueBbie TPUOBI MPOAYLEHTHI
OMOJIOrMYECKH aKTUBHBIX BEILIECTB
OO11as XxapakTepuCcTUKa JpOAOKEN
caxapomuueToB. Mcropus
WCIIOJIb30BaHUs IPOXIKEN B
TpaJULIUOHHON OMOTEXHOJIOTHUH.
TexHosorny BUHOAEUS U
XJIe00TICUCHHS,
CHEIHATM3UPOBAHHBIE PACHI
Apoxoked. MeTabomu3M ApoxoKen.
Peakuust ciupToBOTrOo OposKeHusl.
[TosryueHue BTOPUYHBIX
MeTabOIUTOB B Apoxokax. [poxoku
KaK MpOAYLEHTHl OMOTOTLITUB.
[TosyueHue nieneBbIX OENKOB B
JPOAIKAX.

Oco0eHHOCTH BEreTaTuBHOTO U
II0JIOBOTO Pa3MHOKEHUS Y
APOXOKEH, 3HAaUEHNE U3YyUEHUs
MUTO3a U LIMTOKKWHE3A AJIs
ONTHMU3ALUU TPOLIECCOB
KYJbTUBUPOBAHUS IPOKKEBBIX
[ITAMMOB, TTOHUMaHUSI TPUYUH
NaTOTEHHOCTH APOXKKEHN U rpudoB,
MOKCKa MHILIEHEH (PYyHTUIIUI0B U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
[penapaToB.

Bonopocin — nepcrieKTUBHbBIN
O0OBEKT 7151 IPOM3BOICTBA OeKa U
yriaeBo10B. buorexHonoruueckue
METO/Ibl OYUCTKH TBEPABIX,
AKHUJIKMX OTXOJIOB U ra3000pa3HbIX
OTXO0JI0B NPOU3BOACTB. CTOUHBIE
BOJbl. CXE€MBI OUMCTKH.
buopunbTpsel, a3poTeHKH,
METaHTEHKH, OKCUTEHKH.
AKTHUBHBIN W U BXOAAIINE B HETO
MUKpPOOpraHu3Mmsbl. Mcnonas3oBaHue
BOJIOPOCJIEN B OUUCTKE CTOUHBIX
BOJ.

JlabopatopHas pabota
«lloncuer KIeTOK
IPOMKIKEN B KaMepe
I'opsieBar.
JlabopatopHas pabota
«O06HapyxeHne
POAYKTOB CITUPTOBOTO
OpOXKEHUSI: ITUIIOBOTO
CIIUPTA U YTIAEKUCIIOTO
raza.

JlabopatopHas pabota
«Habmronenne
pPa3MHOKEHUS
TIPOMIKEBBIX KICTOK.
[TpakTrdeckas pabota
«Ilonmy4yenne TBOpora u
Kedupa Ha OCHOBE
MOJIOYHOKHCITBIX
OakTepuin.
[IpakTrueckas pabora
«OCHOBHBIE BHJIBI KBaca
U UX XapaKTePUCTUKA»
«poxxu u
MOJIOYHOKUCIIBIC
OaxTepuu,
MIPUMEHSIEMBIE IS
IIPOM3BOJICTBA KBACay.
[IpakTrueckas pabora
«CpaBHUTEIBHBIN
aHaJIu3 Pa3BUTUS
APOXOKEH B a3pOOHBIX U
aHa’pPOOHBIX
YCIOBHSIX.
[IpakTrueckas pabora
«MeTtobl OLIEHKHN
CBONCTB
XJIeOOTMEeKapHBIX
JTPOAKEN.
OcobenHoctu
MPUMEHEHUS




IPECCOBAHHBIX,
CYILEHBIX U
MHCTaHTHBIX
TPOAKIKEN».
HccnenoBarenbckas
paborta «BnusiHue
(UBUKO-XUMHYECKUX
(bakTOpOB HA KAYECTBO
OMOTEXHOJIOTHYECKOU
npoaykiuu (KBac,
kedup, coip, Xy1eb u
Tp.)».
UccnenoBarenbckas
pabota «BnusiHue
(UBUKO-XUMHYECKUX
(bakTOpOB Ha POCT
Bojopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBennas
uHpopmanus (4 4)

Hacnencteennocts u
W3MEHYHUBOCTH — OCHOBHBIEC
CBOWCTBA KUBBIX OPTAHU3MOB.
N3menunBocTs. Bunnl
U3MEHYHUBOCTb.

I'en —maTepuanbHbI HOCUTEID
HACJICICTBEHHOCTH U
U3MEeHUYMBOCTU. HyKkienHoBbIe
KUCJIOTHI. JIoKanu3anus
F€HETUYECKOro MaTepuasa B
KJIETKE. JleJIeHne KIETOK.
Pernmukanus JIHK. OcHoBHast
JI0TMa MOJIEKYJISIPHOU OUOJIOTHUH.
Tpanckpunuus. Tpancnsauuys.
Mytannu.

[IpakTrueckas pabora
«MoaudukanuonHas
U3MEHYUBOCTH (JIUCThA,
UTOJIKH C OJTHOTO
JIepeBa)».
[TpakTrueckas pabora
«I'eH — MHCTpyKIMA 1O
cOOpKe KJIeTKH (Ha
oucepe umm
KOHCTPYKTOPE)».
[TpakTnueckas padbota
«MyTtanus Ha
O0ytepOpoae (moboi
OOBEKT U3 IpeAbIAyIIeH
paboTHI, T1Ie N3BMEHECHHE
WHCTPYKLUU IPUBEIET
K U3MEHEHHUIO
BHEIIHETO BUIA

00BEKTa)».
Tema S. [TonmoxeHne BUPYCOB B CUCTEME ITpocmotp
Bupycogiorust (2 4) | oprannueckoro mupa. CTpykTypa u | JTOKYMEHTAIBHOTO

XMMHUYECKUH COCTAB BUPYCOB.
Knaccudukanust BUpycos.
Penponykuus Bupycos. Bupycer -
BO30yIMTENN MH(EKIIMOHHBIX
60se3Heil. OHKOBHUPYCHI.
baktepuodaru: ctpoenue,

¢dbumpMa 0 BUpycCax.
[TpakTuueckas paboTa.
«Meton pa3BeneHHI».
[IpakTuueckas padora.
«TurpoBanue
O6aktepuodarony.




CBOMCTBA, IPUMCHCHHE.
buonoruueckue metoipl 60pbOBI €
BHUPYCAMH.

Tema 6. 'ennas

OCHOBBI FT€HHON UH)KEHEPUU.

[IpakTuueckas pabora

HHKEHepHs U Bexropa. Cnieniuduyeckue «OHJIOHYKJIEa3hbI
OMOTEXHOJI0THH (dhepMeHTHI OaKTepHUH. pectpukiuu (padota ¢
(4 v) buorexHonoruu npoaykuuu HYKJIEOTUIHBIMU
O€JIKOB B OaKTEPHATBHBIX MOCEA0BATEIbHOCTAMU
KyJbTypax. JlocTrkeHnss TeHHON Ha Oymare)».
WHXEHEPUH ¥ OMOTEXHOJIOTHUH. [IpakTrueckas pabora
CRISPR/Cas — cucrema «I"eHHbIE HOKHHUIIBI -
aJanTUBHOTO UMMYHUTETA CRISPR/Cas
Oakrtepuit u apxeit. [MO. MeTtonpl | (MOAENIHpPOBaHUE HA
nonyuenust 'MO. Oymare)y.
Urpa-npuckyccus:
«Bprpai rpant Ha
cozmanue ' MOy.
Tema 7. JlomecTrkanysi OCHOBHBIX Juckyccus
BbuorexHosioruu B JOMAIIHUX )KUBOTHBIX; «JlomecTukarus, Bce 11
KMBOTHOBO/ICTBE COBPEMEHHBIE IKCIIEPUMEHTBHI 10 pacTeHUs U KUBOTHEIE,
4 9) JOMECTUKAUU )KUBOTHBIX KOTOPBIE )XUBYT PSAAOM
(cuna, HopKa u ap. — C YEJIOBEKOM UM
AKCIEPUMEHTHI HAYYHOM IIKOJIbI OJIOMAIIIHUBAIOTCS ?
akageMuka bemnsena). MoO3KHO 711 CUUTaTh
CoBpeMeHHbIE METO/IbI B TapakaHa
KUBOTHOBO/ICTBE: TPAHCILJIAHTALIUS | OJOMAIIHEHHBIM
AMOPHOHOB, XMMEPHBIC )KUBOTHBIC, | JKUBOTHBIM?).
KJIOHUPOBAHHE. [IpakTruueckas pabora
OcHoBHBIE 00J1€3HU KUBOTHBIX U «Meronuka
POJIb NATOTEHHBIX KJIOHUPOBaHUS
MHUKpPOOPraHU3MOB U Mapa3uToB B | (MOAEIHPOBAHUE HA
pa3BUTHU 3a00JICBaHUN TOMAIIHUX | Oymare).
KUBOTHBIX U OCHOBHBIX MEpPaX [IpakTrueckas pabora
OOpBOBI ¢ HUMU; POJIb TTOJIE3HBIX «CocraBiieHH€e palioHa
MUKPOCUMOHNOHTOB B OPTaHU3ME MUTAHUS KUBOTHOTO,
KUBOTHBIX. [TonoxurensHoe u pacuer pacxoJIoB Ha
mo60YHOE (OTPHUIIATEIEHOE) COJICpKaHUEY.
BO3JICHICTBUY aHTHOUOTUKOB Ha HccnenoBarenbckas
OpraHu3M B XOJ€ JICUCHUS pabota «OneHka
KUBOTHBIX; LIEJIU U 3a/1a4H Ka4uecTBa MOJIOYHOMN
BETepUHApUU. buorexHonorus MPOAYKIIUN.
KOPMOBBIX MPENapaToB.
Tema 8. OCHOBHBIE METO/IBI CEJIEKIINU. [IpakTuueckas paborta

buorexHoJioruu B
pacTeHHeBOACTBE

I'mopunuzanus. opmer ordopa.
OCHOBHBIE HANPABJICHHSI

«BpipaiuBaeM ropox.
Kak nposectu




(44)

CEJIEKLINU: YIIyUYIIEHUE
YPOKAaWHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM B a0MOTUIECKUM
(dhaxkTopam.

OCHOBHBIE MOJXO/IBI CEJEKIINU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuit, [ nbpuamuzarusi,
oTnajgeHHasi THOpuan3anus,
UCKYCCTBEHHBIH 0TOOD, FETEPO3HC,
TpaHchopmalus, MyTareHes,
TreHETUYECKOE PEJaKTUPOBAHUE).
Hctopus cenekunu B Poccuu n
MUpE, UCTOPUS Pa3BUTHUS
BXKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHUu.

Kak uenoBek moxer
MOAU(UITIPOBATH PACTCHUS?
I'ennas naxxenepus pacrtenui: Uro
TAKO€ T€HETUYECKAsT HHKEHEPHUSI
pacTteHui. TpaHCreHHbIEC PACTEHHUS.
Metonasl nonyuenus. ObpazoBanue
OITyXOJIEH Y PACTECHUM.
ArpobaktepuanbHas
Tpancopmariust: Ti-1Ia3MuIbI.
I'ensr T-AHK. MonekyisipHo-
TEHETUYECKUE MEXAHU3MBI
Tpanchopmalimu. I enernueckoe
penaktupoBanue. CoBpeMEHHbIE
NOAXOAbI U TIOCTUKEHHS
FEHETUYECKOTO PEJAKTUPOBAHUSA
pacTeHUu.

Ectp 11 xu3Hb B ipoOupke?
buotexHomorus KyiabTypHBIX
pacTEHUM.

CKpEIIMBaHUE Y
ropoxay.
[IpakTrueckas pabota
«I"eHOMHBIE HOKHHIIBI
(MoenupoBaHue
paboOThI CUCTEMBI
CRISP-Cas).
HccnenoBaTenbekast
pabota «BripamuBanue
pacTeHHid B IPOOHPKE»
(MOXHO
BOCTIOJIb30BAThCS
pe3yIbTaTamMu
IPEIBITYIINAX
IKCIIEPUMEHTOB TI0
COCTaBJICHUIO
MTUTATEIbHBIX
pPacTBOPOB st
pacTeHui).

Moayab «MoseKyJIsipHbIe OCHOBBI ceteKkiun» 9 kiaacc (34 yaca)

TeMmbl

OcHoOBHOe coaepxaHue

JlesiTeJIbHOCTD
IIKOJIbHUKOB




Tema 1.
MoJaexyaspHas
ouosiorus (10 u)

OCHOBHBIEC BEXU Pa3BUTHS
MOJICKYJISIPHOM OMOJIOTHH.
HyknenHoBbIE KUCIIOTHI.
OCHOBHBIE PUHITUIIBI CTPOCHMUS.
Martpuunbie cuHTE3bI. Pernkanus
— OCHOBA KJICTOYHOTI'O JICJICHMS.
[IpuHIMIIBI pEIUIMKALINN.
Mytanuu. YUto BbI3bIBAET
n3meHenus B crpoenun JJHK.
[IpyHLIMIBI penapanuy.
Tpanckpunuus. ['enernueckui
koJ1. Opranu3zaius reHoma BUpyCOB
[IpoTUBOBHUPYCHBIE CPEACTBA,
MEXaHM3MbI X JCHCTBHSI.
Opranu3zanus reHoMa OaKkTepuii
AHTHOaKTEepUATIbHBIC TTPETapaThl.
Opranuzainusi reHoMa 3yKapuoT
I'eHOMHOE perakTUPOBAHHUE.

[IpakTrueckas pabora
«Brigenenue JIHK u3
OaHaHay.
[TpakTuyeckas padora
«Mogpenp JIHK-
OopUTaMm.
[TpakTuyeckas padora
«Omnpenenenue
KadecTBa IpenapaTon
JIHK ¢ momoripro
CIEKTPOHOTOMETPUIY
(npu HanTU4UHUK
000opyI0BaHUs).
[IpakTiueckas pabota
«PemmmkaTuBHas
MaluHa (urpa-
JIEMOHCTPALIHS )».
[IpakTuyeckas padbota
«I1HP (Mmonens
aMIuidukams Ha
Oymare)».
[IpakTuueckas pabota
«Cuna mpomMoTopay.
[IpakTuyeckas padbota
«Penienue 3aaq Ha
T€HEeTUYECKUN KOJI.
Tpancaamus».
[TpakTuyeckas padora
«DoIIUHT OEIIKOBY.
HccnenoBaTenbckas
pabora
«Pacrnipoctpanenue
AHTUOMOTHUKOPE3UCTEHT
HBIX OaKTEPHil».
[TpakTuyeckas padora




«PaboTta BO BpeMEHHBIX
FeHETUYECKUX 0a3zax
naHHbIX. [IpoBeneHue
In silico ananuza

[I0CJIEOBATENBHOCTEN
TE€HOBY.
Tema 2. IIpenmer renernku. Kparkas Ponesas urpa
MouJiekyasipabie UCTOpUS Pa3BUTHS NPEICTABICHUA | «AJUIEIN.
OCHOBBI I'€HETUKH O HACJIEACTBEHHOCTH. HccnenoBarenbekuii

(14 4)

OT reHa K npusHaKy: KaKk
packpacuTh Kota. YTo Takoe
npuzHak? [IyTe OT reHa jo
npu3Haka. Myranuu. Asienu.
['eTepo3uroTsl ¥ TOMO3ZHUIOTHI.
JIOMHHaHTHBIE U PELIECCUBHBIE
aJIenu.

['eHbl CTPOAT OpraHu3M.
BxuiroueHne u BBIKIIOUECHUE
6ombioro Habopa reHos. Kak
KJIETKH MOHUMAIOT, KaKue T'eHbI
JOJIKHBI paboTaTh.

JluckpeTHoe HacleJOBaHuE
NpU3HAKOB. 3aKOHBI MeHaens:
OJIMH I'eH - OA1H npu3Hak. CxeMa
CKpeIlUBaHUs. 3aKOH
eauHo00pa3usi THOPHUIOB MEPBOTO
MTOKOJIEHUSI. 3aKOH PacCIICIICHUS
IIPU3HAKa BO BTOPOM MOKOJIEHUHU.
3akoHbl MeH1ens1: HECKOJIbKO
I'€HOB - HECKOJIBKO ITPU3HAKOB.
JurnOpuaHoe CKpeIuBaHue.
HezaBucumoe pacxoxienue
xpoMocoM. CenIeHHoe
HaCJIEI0BAHHE.

B3aumopeiicTBue reHoB.
AnienbHOE U HealeabHOe.
Onpenenenue nona. [lonossie
XpoMOcOoMbI. CaMIIbl U CAMKH.
Brnusinue ¢pakTopoB okpyskaromen
cpeapl. XpOMOCOMHOE
onpenenenue nojua. [logossie
xpoMocombl. [IpoGiema
JOTIOJIHUTENBHOU X-XpPOMOCOMBI Y
KEHIIUH. Tpex1BETHbIE KOLIKH.

pOoeKT MyTareHHbIe
(haKTOpHI.

Ponesas urpa «Cyanba
KJIETKW». [ eHbI-
MEPEKITIOYATENH.
IIpakTyeckoe 3axanue
«AATOPUTMBI 151
KJIETOK».
IIpakTyeckoe 3axanue
«Ennnoobpasue
NIEPBOTO MOKOJICHUS».
[IpakTueckoe 3axaHue
«PacmierieHue Bo
BTOPOM TOKOJICHUMY.
Uccnenosarenbckui
MPOEKT «3aKOHHBI .
Meungemns B
AKCIIEPUMEHTE.
IIpakTyeckoe 3axanue
«Pemerka Ilenneray.
IIpakTyeckoe 3axanue
«Hacnenosanue,
CUEIJIEHHOE C MTOJIOM.
[IpakTrueckoe 3aHsTHe
«B3aumonencTBus
reHOB (MOJEIMPOBAHUE
CUHTE3a U TPaHCIIOPTa
IIUTMEHTA B KIIETKY)».




Tema 3.
MouJuexyJisipHbIe

OCHOBBI CCJICKIINHN
(10 v)

['eHbl B mONyJIAIUAX: BEIUKOE
paBHoBecue. [lonynsuus. YacToTsl
BCTPEUYAEMOCTH MPU3HAKA U
anend. YpaBHeHue Xapau-
Baitn6epra. [omymnsuuu
MEHSIIOTCSI: YUCIIEHHOCTD,
MUTpAIHS ¥ BRIOOpP Cympyra.
DaKTOpbI, KOTOPHIE BHIBOJISAT
MOMYJISIIIUIO U3 paBHOBECUsT Xap/Iu-
BaiinGepra. UncneHHocTh
nonyssinuu. Ponesas urpa
«IpdexT ocHoBarens». Jpeiid
reHoB. Myrauuu. Heciyuaiinoe
ckpemuBanue. N3oismusi.
[Tonynsuuu MEHSAIOTCS:
€CTeCTBEHHBIN 0TOOP. MexaHu3m
JIENUCTBUS €CTECTBEHHOI0 0TOOpA.
JIBIOKyIITHNA OTOOP.
MonaudukanroHHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOJU(UKALUMOHHON
n3MeHunBOCTH. HacienoBanue
KOJINYECTBEHHBIX MPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKHU.
CpenoBast ”BMEHYMBOCTD
npusHaka. Koagpunment
HACJIEQyeMOCTH ITpu3HakKa. OTBeT
Ha otOop. [lonck reHoB
KOJIMYECTBEHHBIX ITPU3HAKOB.
OIDHOHYKIEOTUIHBIE BAPUAHTHI
reHoB. JIHK-uun. [TomHOreHOMHBIM
aHaJIu3 aCCOLMaLUN.

«OMBI» HaJi TEHOMOM.
[Toctrenomuas spa. ObpatHas
reHeTuka. «OMUKCHBIE»
uccnenoanus. [Iporeom,
MeTabosioM. JloMecTUKanus 1
LHEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [Toucku pacteHuii ¢
«XOPOIIMMU» NPU3HAKAMH IS
yenoBeka. LleHTpbl reHeTHYecKoro
pazHooOpa3us. Hukomnaii IBanoBu4
BaBuiios. Cenekmus.
KomMOunanuonnas u rubpuaHas
cenekuus. I'ereposuc.

[IpakTueckoe 3axaHue
«YacToTs! annenen,
T€HOTHUIIOB U
(hEHOTHUTIOBY.
UccnenoBarensckuit
MIPOEKT «AHaIIN3
TEHETUYECKON
CTPYKTYPBHI IOMYJISIIUN
(Ha OCHOBE 3aKOHa
Xapau-Baitnbepra)y.
Ponesas urpa «9¢dexr
OYTBIJIOYHOTO
TOPJIBIIIKAY.

PosneBas urpa
«EcTecTBeHHBIN
oTOop».
UccnenoBarensckue
paboThI
«MopaudukanuonHas
U3MEHYUBOCTD
pacTeHuil B mpeaenax
BalllEr0 MECTa
KUTEIbCTBAY.
[IpakTueckoe 3a1anue
«ATPOHOMBI».
[IpakTueckoe 3a1anue
«l'omoiornueckue
PAIBI HACIEACTBEHHOM
M3MEHYUBOCTH.




CoxpaHUTb U U3YUYUTh T€HbI, YTOOBI
MeHATh Oynyuiee. Kak nmpaBuibHO
XpaHuTh renbl. Komtekuun
TF€HETUYECKUX PECYPCOB PACTEHU.
[IpakTUKyM U/Miu
UCCIIE0BATEIbCKUI ITPOEKT:
Meto/bl KyIbTUBUPOBAHUS 1N Vitro
JUISl COXPAHEHUSI TEHETUYECKUX
PECYPCOB PACTEHUM U JJIsI
YCKOPEHHOU CEJIEKLINU
['eneTnueckue HEHTPHI B HALLIEH
cTpaHe. [ 1e 3aHnMaroTCA
TEHETUKOW U TEHOMHUKOM JJIS1 HY KT
CEJIbCKOT'0 X035 CTBA.




TEMATHUYECKOE IINTAHUPOBAHUE

Moayab «Kak )KMBOTHBIE U PACTEHHUS NMPUCTIOCAOTUBAIOTCH (IBOJTIOIUOHHASA
KoJI0THsl) 5-6 Kiacceol (34 yaca)

Hccnenosatenbckas padbota «Pacmpoctpanenue
BUJIOB-CUHAHTPOIIOB B HAIIEHl MECTHOCTH

No Komnnuectso
1/ Tembl ypokoB 4ACOB
II
MpblI uccieayem KuBbie 00beKThI (6 1)
1 | BBogubii nunctpykrax no Th. 1
2 | CBoiicTBa ¥ CTPOCHHE KUBBIX OPTAHU3MOB (CTPOSHHE KIIETKH). 1
3 | Bua, oco0b — opranmn3M Kak enHas cucTemMa. Anantamnuu 1
(mpucmocoOJieHus).
4 | Ilonstue roMeocTasa >kuBOro opranusma.Crnoco0sl ero 1
O JEepHKAHMSL.
5 | OrpannueHuss MOPPOIOrHYECKUX U PU3HOTOTHUECKUX 1
aJanTarmm.
Biansinue okpy»kaomen cpeabl HA JKMBbIe opraHu3mal (12 4)
6 | dakTOpsl OKpYyKAIOIIEH cpenbl (aA0MoTHYeCKue, ONOTUYECKHE, 1
AHTPOIOT'CHHBIEC).
7 | llpumepsl abuoTHueckux (akTOpoOB, OKA3bIBAIOIINX OCHOBHOE 1
BIIMSTHUE HA KU3HEACSITEIbHOCTD dKUBBIX OPIraHU3MOB:
TEMIIEPATYpPa, CBET, BIAXKHOCTb..
8 | IIpumepsr abuoTnueckux GakToOpoB, OKA3bIBAIOIINX OCHOBHOE 1
BJIMSIHUE HA KU3HEAESITEIbHOCTD dKUBBIX OPIraHU3MOB:
TEMIIEPATYPa, CBET, BIAKHOCT...
9 | OcHOBHBIE 3aKOHOMEPHOCTH MPHCIIOCOOIECHHUS KUBBIX 1
OpPraHU3MOB K a0MOTUYECKUM (PaKTOPAM.
10 | OcHOBHBIE 3aKOHOMEPHOCTH MPHCIIOCOOIECHHUS KUBBIX 1
OpPraHU3MOB K a0MOTHYECKUM (haKTOPAM.
11 | OcHOBHBIE 3aKOHOMEPHOCTH MPUCIIOCOOTCHUS HKUBBIX 1
OpPraHMU3MOB K a0MOTUYECKUM (hAKTOPAM.
12" | [Tpucnocobnenus kK 0CHOBHEIM a0MOTHYECKUM (DAKTOpaM: 1
TEMIEPATypa, BIAKHOCTh U CBET.
13 | IIpucnoco6nenns Kk OCHOBHBIM a0MOTHYECKHUM (DAKTOPaM: 1
TEMIEPATypa, BIAKHOCTb U CBET.
14 | TIpucnoco6nenns Kk OCHOBHBIM a0MOTHYECKUM (DAKTOPaM: 1
TEMIEPATypa, BIAKHOCTh U CBET.
15 | IIpaktrueckoe 3austue «LIBeT 1 TEMIO» 1
16 | TIpaktuueckoe 3ansTue «UT0 pacTBOPAETCA B BOJIEN 1
17| IIpaktuueckoe 3anstue «AudQysus BelmecTs B BOjE 1
(pacTBOPBHI)»
B3aumopgeiicTBUS JKUBBIX OPraHu3MoB (4 1)
18 | Buotnueckue gakTophl. 3aKOHOMEPHOCTH PA3BUTHS 1
MEKBHUIOBBIX B3aMMOOTHOIIEHHH.
19 | Buotnueckue gakrophl. 3aKOHOMEPHOCTH PA3BUTHS 1
MEXBHUIOBBIX B3aMOOTHOIICHHIA.
20 | CounanbHOCTh. Buael- Bcenenupl. [lepeuens pactenun- 1
BpEAUTETICH..
21 1




Yes10BeK B KM3HU PACTEHUI U :KUBOTHBIX? (6 1)

UccnenoBarenbekue paboThl « IKOJOTUUECKHE HUILIA BOKPYT
Te0s1 — onucaHue (PaKTOpoOB OKPYKAOIIEH CPeabD»

22 | AHTponOTeHHBIE ()aKTOPBI. 1

23 | [IpaBaa 1, 4TO NEPBOOBITHBIE JIFOIU KM B TAPMOHUU C 1
npupooi. OOMaIlHUBAHUE ¥ TIPUPYYCHHUE KUBOTHBIX U
pacTeHul.

24 | 3aueM cniacaTh BRIMUPAFOIINE BUIBI, KaK 3TO JENIATh. 1

25 | KynprypHble pacTeHHUs U UX JuKHe npeaku. [Touemy BaxkHO 1
UX COXPAHSITh

26 | PazHooOpa3ue KyJabTypHBIX pACTEHUM M UX 3HAYEHUE B KU3HU 1
YeJI0BeKa

27 | Kpacnas kaura Camapckoii o6macti. Oco60 oxpaHseMble 1
TEPPUTOPHH, 3ani0BeAHUKU Poccuu u mupa

Jkogornvyeckre Humu (6 4)

28 | buocdepa — ogHa U3 BaKHEUIIHX 000JI0YEK 3eMIIn 1

29 | Yro Takoe «3KOJOTUYCCKUE HHUIIN» U KaK OHU (POPMUPYIOTCS? 1

30 | ®opmupoBaHue 3HaHUN IO OMOPA3HOOOPA3UIO KUIHEHHBIX 1
dbopm, MOBEICHYECKUX PUCTIOCOOICHMI, MOAN(PUKAIIMOHHAS
M3MEHYHMBOCTH (Ha 0a30BOM YPOBHE)

31 | ®opmupoBaHue 3HAHUH 110 OMOPa3HOOOPA3UIO KUZHEHHBIX 1
(dbopMm, OBEICHYECKUX TPUCTIOCOOJIEHUN, MOAU(PUKALIMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM YPOBHE)

32 | PacturenbHbBIE COOOIIECTBA M UX TUIIBI 1

33 | Pa3BuTHE U CMEHBI PACTUTEIHHBIX COOOIIIECTB 1

34 1

TEMATHUYECKOE IINTAHUPOBAHHUE

Moayab «OcHOBBI pacTeHHeBOACTBa» 7 Kiaacce (34 yaca)

No
1/
I

Tembl ypoKoOB

KonnuectBo
4acoB

BBenenue B pacrenneBoacTso (1 4)

Beoaneiit uactpykrax 1mo Th. Uro-Takoe pacTeHUEBOACTBO:
OCHOBHbIE (DAKTOPBI BhIpALIUBaHUs pacTeHuil. Mcropus
Pa3BUTHUs ATPOXMMHUYECKUX 3HAHUU

ArporexHu4ecKuii JKcrnepumMenT (3 4)

[IpaBuita mOCTaHOBKH arpo3kcrepuMeHToB. I1locTanoBKa
HKCIEPUMEHTOB C pacTeHusIMU. MccaenoBaTenbekas padora
«®DaKTOpBI, BIUSIOLIME HA IPOPACTAHUE CEMSIH

Br100p TeMBI, cOCTaBIEHNE TMIIOTE3BI, LEIN U 3a1a4
DKCIEPUMEHTA 10 BBIPALIMBAHUIO PACTEHUH B KOHTPOJIUPYEMOM
cpene. KoHTposm, TOBTOPHOCTH, POBEACHUE IKCIIEPUMEHTA.

JaHUpOBaHUe 3KcnepruMeHTa. OLEeHKa Pe3yJIbTaTOB
DKCIIEPUMEHTA

[IpakTuueckas pabota «COOp yCTaHOBKH JIJIs1 BEIPAIIMBAHUS
aCTEHUI B KOHTPOJIUPYEMBIX YCIOBUSIX»

PoJib XuMHUYECKHUX 3JIEMEHTOB B NUTAHUHU pacTtenuii (10

1)

Bopa. PactBop. BriTsikka. AHWOHBI, KaTHUOHBI,
neKTponpoBoaHOCcTh W pH pactBopa. Posbp  xumuyeckux

QJICMCHTOB B IITMTaAHUH paCTeHI/Iﬁ




6 | TTonyyeHHE MUTATEIBHBIX BEIIECTB PACTCHUAMHE. [IpaKTHdecKast 1
pabota «CxeMbl NUTaTENbHBIX pacTBOPOB. Pacuer 103
yIOOpEeHH 115l TUTATENbHBIX PACTBOPOBY

7 [V moOpeHust: OpraHudecKue, MUHEPAIbHBIE, 1
MUKpoOHnosornueckue. Baxxneimme kanmmitabie, GochopHbIE U
Q30THBIC YI0OpeHUs, X cBoWcTBaA. [IpoCThIe U CIOXKHBIE
ynoopenus. [Ipaktuueckas padora «IIpaBuiia cMemmBaHus
y100pEHUI»

8 |Tumbl nuTaHus pacTeHuii. Bo3myniHoe u MUHEpaIbHOE 1
(KopHEBOE) MUTaHUE pacTeHUil. TpaHCOPT MUTATEIbHBIX
BEIIECTB PACTEHUM: BOCXOIAIIMNA U HUCXOASAIIUMN TOK.
[TpakTnueckas padbora «IlutaHue pacTeHMil: TEXHOJIOTUS
[TPUTOTOBJICHUS ITUTATEIBHBIX PACTBOPOB JUISL PA3HBIX KYJIBTYP»

9 [Poct u pa3BuTHE pacTeHMi. DTanbl oHTOreHe3a. MaKkTopsl 1
BIIMSIOLIME HA POCT PACTEHUI: CBET, TyCTOTAa MOCAA0K, MUTAHUE,
cyocTpar

10 |Azor, hocdop, Kauii, KabIHii, MArHHIH, CEPa UX POJIb B 1
CTPYKTYPHOU OpraHM3aluH KIETKH
11 TIpaktuueckas paboTa « MOHUTOPHHT MUHEPAIHLHOTO IIUTAHKS 1
ACTCHUIN»
12 MuxkposnemenTsl. [IpeacTaBieHns o poid MUKPOSIEMEHTOB B 1

MeTabonu3Me pacteHuid. OCOOEHHOCTH MOCTYIICHUS
MUKpPO3JIEMEHTOB B pacTeHUsl. CUHEPIU3M U aHTArOHU3M
PIIEMEHTOB MUTAHUS PACTEHUIM

13 [PacturenbHas IMArHOCTHKA U METOIbI MICHTU(DUKALIMN 1
HeI0CTaTKa\u30bITKA 3JIEeMEHTOB nTuTanus. [IpakTuueckas padoTta
«PacTtutenpHast [UarHOCTUKaY

14 UccnenoBatennsckast pabora «OmeHKa BIMSHUS Pa3IHYHBIX 1
HIIEMEHTOB HAa COCTOSIHUE PACTEHHH (COCTABIIEHHE PA3IUUHBIX
MOJIKOPMOK)»

PeryasTopsl pocra pacrennid. 3amura pacreHui (2 1)

15 | IMonsTue o perynsaropax pocta pactennii. CTUMYIATOPEI pocTa 1
— (buTOropMOHBI (ayKCHHBI, THOOEPEIUIUHBI, IIUTOKUHUHBI).
NHruburopsl pocta pacTeHUM:

1. mpupoHbie (a0CU30Bast KUCIOTa U HEKOTOPbIE (PEHOJIbHbIE
BellecTBa (MKyMapoBasi, KOpUYHasi, CAIMIIMIIOBAs KUCIIOTHI).

2. cuateTnyeckne (MOpQpaKTUHBI, peTapAaHTHI, 1e(POTUAHTHI,
JIECUKAHTHI, TepOUIIH/IBI).

16 | ®UTOMOHUTOPHHT U OLIEHKA COCTOSHUS PACTEHMIA. 1
CoBpeMeHHbIE CITOCOObI MOHUTOPUHTA.3allUTa PACTEHHUI OT
BpenuTeneil: ocHoBel 6nomeToza. [IpakTnyeckas padoTta «
OUTOMOHUTOPUHT U OLIEHKA COCTOSTHUS PACTCHHIA.
CoBpeMeHHbIE CTIOCOObI MOHUTOPHHTa»

Boanasi, necuaHasi 1 MOYBEHHAsI KYJbTYPbI, HX IPUMEHEHHE B BbIPAIIMBAHUU
pactenuii. ®u3nosiorus pacreHuii (44)

17 |Boanas, necyanas u mouBEeHHAs KyJIbTYpHI, MX IIPUMEHEHHUE B 1
BbIpalBaHuM pacTeHuil. [IpoBenenue Boabl B KOpHE U cTedIIe
pactenuil. IlpakTuueckas pabota «KopHeBoe gaBieHue»

18 [BoxHbIii pe)KUM pacTEeHUil: CTPOEHHE YCTHUIL: (haKTOPHI, 1
BIIMSIOLIME HA X PACKPBITUE U 3aKPBITUE. 3HAUCHUE MEXaHU3Ma




perynanuu ucnapeHus Biaru pacteHueM. [Ipaktuueckas pabora
«IIpuroToBiieHre Npenapara yCTbUI METOJIOM CIIEIKa»

19

DOTOCHHTE3 — YHUKAJIBHBIN IPOLIECC paCTeHUU. TeMHOBas U
cBetoBas (a3bl GoTOCHMHTE3a. 3HaUCHHE (POTOCUHTE3A JIJIst
KUBBIX Opranu3MoB. [Ipaktuyeckas padora «DyHKIIMOHAIbHAS
JIMAarHOCTHKA PACTEHUM M0 aKTUBHOCTHU XJIOPOILJIACTOBY

20

@akTOphI pOCTa paCTEHUN: BO3AyX M aspauus. [lonzemHoe
JbIXaHUE PACTEHHI: COCTaB MOYBEHHOTO BO3/TyXa, Fa3000MEH.
["a3000MeH mpu 0ecriouBEHHOM BhIpaliMBaHuu. [IpakTruueckas
pabota «Alpamus, CO2 u O2. JIpixaHUE paCTCHUI.

KyabstypHbie pacrenusi. CoBpeMeHHbIe acneKThl ceqexuun (10 1)

21

Kak uenoBek cta ucnosib30BaTh pacTeHus? CBs3b pa3BUTHS
[MBWJIM3AIIMH Y€JIOBEKAa U OJIOMAIITHUBAHUSI PACTCHUM.
JlomecTukanusi.

1

22

HacnencTBeHHOCTh M NI3MEHYHBOCTh — OCHOBHBIE CBOMCTBA
JKUBBIX OPraHU3MOB. I3MEeHUMBOCTh. BHU1bl U3MEHYMBOCTb.
[IpakTuyeckas padora «MoaudukauoHHas U3MEHYHUBOCTh(
JIUCTHSI, UTOJIKK C OJTHOTO JEPEBA)»

23

['eH —MaTepuanbHbIi HOCUTEb HACIEACTBEHHOCTH U
n3MeHUMBOCTH. HykitenHoBbIE KuCIOTHI. JIokanmu3anus
FEHETUYECKOr0 MaTepuaia B KieTke. JleneHue KIeTok.
Permukanust JIHK. OcHoBHast jorMa MOJIEKYIISIPHOU OHUOJIOTHH.
Tpanckpumnmus. Tpancsiius. [IpakTudeckas padora «I'eH —
WHCTPYKIIUS IO COOPKE KIETKM)

24

Myrtamuu. [Ipaktudeckas padora «MyTtanus Ha 6yTepOopoae»

25

D¢ dexT OYTHIIIOUHOTO TOPJIBIIIKA U TEHETHIECKOE
pa3zHooOpasue. Uto Takoe reHdaHk? 3aueM COXpaHsITh
TeHeTUYECKUE pecypchl pacTeHnit? OCHOBHBIE CLIOCOODI
COXpaHEHHUS TeHETUYECKUX PECYPCOB pacTeHu (ex situ u
in situ).

26

3nauenne padot H.M. BaBmioBa. 3akoH TOMOJIOTHYECKUX PSIOB.
L{eHTpBI TPOUCXOXKAEHU KyJIbTYypHbIX pacteHnud H.W. BaBnunosa
u I1.M. XKykoBckoro.

27

OcHoBHBIE MeTOABI cenekuuu. ['ndpuaunzanus. @opmbl 0TOOPA.
OCHOBHBIE HaNPABJIEHUS CEJICKLUHU: YIYUIIEHHE YPOKaHHOCTH,
YCTOMYMBOCTU K OMOTHYECKUM U aOMOTUYECKUM (PaKkTopam.

28

Ectb 11 xu3Hb B mpoOupke? BuoTexHOMOrus KyIbTypHBIX
pactenuii. Kak yenoBek MoxxeT Moau(pUIIMPOBAThH
pacteHus?

29

VccnenoBatenbckas pabota «BelpamiyrBanue pacTeHUi B
poOUpKe»

30

['enetnueckoe pegakrupoanue. COBpeMEHHbIE NOIXObI U
JOCTHKEHUSI TEHETUYECKOTO PEeIaKTUPOBAHUS PACTEHUM.
[Tpaktrueckas pabora «I'eHOMHbIE HOKHHULIBI

PacTturenbHas npoaykuus (4 1)

31

HanzemHuble u moa3zeMHbie opradbl pactenuid. [loder u
BUJIOM3MEHEHHBIN mooer pacteHui. CriocoObl pa3MHOKEHUS

pacTEHUM.




32

[TonsiTie o kauecTBe MPOAYKTOB nuTaHus. [IpoOiaembl
KOHKYPEHIIMU OTEUYECTBEHHBIX IPOAYKTOB IIUTAHUS C
UMIIOPTHBIMH. JIOTHCTHKA TOCTAaBKU M CPEACTBA COXPAHEHUS
npoayktoB nutanus. [Ipaktuueckas padora «IIpenensHo
JOITyCTUMBIE KOHIIEHTPALMU U METObI KOHTPOJIS
0€3011aCHOCTH PACTUTENbHBIX POYKTOB IUTAHUS»

33 Mukpo3eneHb: N0JIE3HOCTh U TEXHOJIOTHSL. 1
UccnenoBarenbckas padbota «OrieHKa KauecTBa
BBIPAIIEHHON MUKPO3EJIEHN

34 | Xumuueckuii anamms npoaykuu. OCHOBBI 1

cnekrpodoromerpun. [lorenimomerpus. Xpomarorpadusi.

TEMATHUYECKOE IINTAHUPOBAHHUE

Monayab «buorexnosornm» 8 kinacc (34 yaca)

No
/11

Tembl ypoKOB

KonnuectBo
4acoB

buorexnosornu (4 4)

BBoaneiit unctpykrax o Th.

[TorsaTne OMOTEXHOIOTHHU. 3aUeM YCIIOBCKY 6I/IOTCXHOHOI‘I/II/I, B
4YCM UX NPCHUMYIICCTBO

OcHOBHBIE OMO00OBEKTHI OMOTEXHOJIOTHH

1
2
3
4

HccnenoBaHre HOBBIX UCTOYHUKOB CHIPHsI (BKIJIFOUAsT BOIIPOCHI
€ro IPeIBapUTEILHON 00paboTKH), pa3paboTKa HOBBIX
MTUTATEIBHBIX CPE]I.

MuxkpoouoJiorus (6 1)

Crpoenue OakTepuanbHOi KieTku.Kinaccudukaius 0akTepuil.
Mopdonorus 6akTepuit

®usnosorus OaKTepun:MUTAHNE, IbIXAHUE, POCT U
Pa3MHOKEHHE.

MomnouHokuciaoe u ciupToBoe Opoxkenue. otorpodubie U
XeMOTpO(hHbBIE OAKTEPHH.

[TaTorenusie OakTepuu. UyMHass majovka v YepHas CMEPTh,
00TYIM3M, CTOJIOHSK, TyOepKyJIes.

[Tatorennsie 6aktepun. YymHas
najgoyka v YepHasi CMEPTh, OOTYIIU3M,
CTOJIOHSIK, TYOCPKYJIE3.

10

bakTepun, KOTOpble MOTYT pa3iararh MJIACTHK.
MuKpoOpranu3mbl B arpoOMOTEXHOJIOTHH.

JyKapHMOTHYeCKHEe OPraHu3Mbl B O0MOTEXHOJIOTHH (IJIECHEBbIE

rpudbl, APOKAKH, BOAOpPocan) (6 4)

11

[InecHeBbIe TPUOBI MPOYIIEHTH OMOJIOTMYECKA aKTHBHBIX
BEILIECTB

12

Hcropus ncnonb30BaHus APOKKEA B TPAAUIUOHHON
OMOTEXHOJIOTUH.

13

TexHOI0rum BUHOACIUS U XHC6OHC‘ICHI/IH,

CIIeIUaTN3UPOBAHHBIC PACHI IPOXIKeH. MeTaboIn3M IPOXIKeH.

14

BO,Z[OpOCJ'II/I - HCpCHCKTI/IBHBIﬁ OO0BEKT AJI1 IIPOU3BOACTBA

OellKa 1 YIJIeBOJIOB.




15

buorexHonornueckue MCTO/Jbl OYMCTKU TBCPAbIX,
KUIKHUX OTXOO0B U F33006p33HBIX O0TX0I0B ITPOU3BOJICTB.

16 | Mcnoap30Banue BOLOPOCIEH B OUUCTKE CTOYHBIX BOI.
Hacnencreennas ungpopmanms (4 4)

17 | HacneacTBeHHOCTD M M3MEHYHBOCTh — OCHOBHBIE CBOMCTBA
JKUBBIX OPTaHU3MOB

18 | IsmenunBOCTH. BB H3MEHUMBOCTB.

19 HyknenHoBbie KUCHOTHI. JIokanu3aius reHeTHYeCKoro
Marepuasa B KIETKE.

20

[TpakTrueckas pabota
«I"eH — uHCTpYKIMS 0 cOOpKE KJIETKH (Ha Oucepe Ui




| KOHCTPYKTOpE)».

B3aumopgeiicTBUS JKUBBIX OPraHU3MOB (2 4)

poOupKe»

21 | CrpykTypa u XMMHUECKHi1 COCTAB BUPYCOB. 1
Kinaccuduxaiiysi BUpycoB.

22 | Buonoruueckue MeTobl 60pLOBI C BUPYCAMM. 1

I'ennas nH:xeHepus U OMOTEXHOJIOTUH (4 1)

23 | OcHoBBI reHHOI nH)eHepun. BexTopa. Crienuduueckue 1
(hepMeHThI OaKTepHil.

24 | bUOTEXHOJOTUU MTPOTYKIIUMH OEITKOB B OaKTepHaTbHBIX 1
KYJbTypax

25 | NoctuxeHus reHHoli unxxeHepuu 1 6uotexnonoruu. IMO. 1
Metoabl noayderus I'MO.

26 | IIpaktrueckas paboTa: «IeHnbIe HOXHUIBI -CRISPR/Cas 1
(MonmenupoBaHue Ha Oymare)y.

buoTexHo0rUM B ;)KUBOTHOBOACTBE (4 4)

27 | JomecTHKaIMs OCHOBHBIX JIOMAITHUX KUBOTHBIX 1

28 | CoBpeMeHHbIE METO/IbI B AKMBOTHOBOJICTBE: TPAHCILIAHTALIUS 1
AMOPHOHOB, XMMEPHBIC )KUBOTHBIC,KJIOHUPOBAHKE.

29 | OcHOBHBIE 00JIE3HH KUBOTHBIX U POJIb MATOT€HHBIX 1
MHUKPOOPTaHU3MOB U MTAPa3UTOB B Pa3BUTUU 3a00I€BaHUI
JIOMAITHUX >KUBOTHBIX.

30 | buoTexHOJ0rus KOPMOBBIX MIPENAPATOB. 1

buorexHosioruu B pacreHueBojacTBe (4 4.)

31 | OcHoBHbIE MeTOBI cenekuun. I nbpuausanus. @opMbI 0TOOpA. 1

32 | Ucropus cenexuuu B Poccuu u Mupe, HCTOpUs pa3BUTHS 1
BAKHEMIINX COPTOB KYJBTYPHBIX PACTCHUM.

33 | Tpanc rennsle pactenus. MeTo sl nonydenns. OGpa3oBaHue 1
ONYXO0JICH Yy pacTCHHIA.

34 | Uccnenosarenbekas pabora « BeipalluBaHue pacTEHU B 1

TEMATHYECKOE IINTAHUPOBAHUE

Moayab «MoseKyJIsipHbIe OCHOBBI ceiekiun» 9 kiaacc (34 yaca)

é\ﬁ[ TeMbl YpOKOB KOJ}{%E%%TBO
Mouekyasipuasi ouosorus (10 4)

1 | BBogubiii nacTpykrax no Th. 1

2 | OcHOBHBIE BeXU Pa3BUTUS MONEKYIISPHON GHOIOrUK 1

3 |HykneunoBble KMCHOTHL. OCHOBHBIE  IIPHHIUIIEI 1

CTPOECHMUS.

4 | MarpuuHble CHHTE3bI. Permukarus — 0CHOBa KJIETOYHOTO 1
nenenus. [Ipunnunsl perukaruu. [Ipaktudeckas padora
«PennukaTuBHAs MalIuHa»

5 | Myranuu. Yro BeI3bIBacT u3MeHeHus B ctpoennu JIHK. 1

[IprHIMIBI penapanuu




Tpanckpunimus. ['eneTnyeckuit koj. [IpakTuueckas padoTa «
Pemenue 3a1au Ha FeHETUYECKUM KOJI. TpaHCIsIIus

7 | Opraxunsauus reoma Bupycos IIpotuBoBupycHsie cpeacTsa,
MEXaHU3MbI UX JIEUCTBUS

8 | Opranuzaiusi reHoMa OakTepuil. AHTHOAaKTEpUaTbHBIC
npernaparbl

9 | UccnenoBatenbckas pabota «PacnpocTpanenue
aHTHOMOTUKOPE3UCTEHTHBIX OaKTEepHil»

10 | Opranuszanus reHomMa 3ykapuoT. [ eHoMHOe peaKkTHpOBaHUE

Moaexkyasipabie 0CHOBBI reHeTHKH (14 1)

Il | Ipeamer renetnxu. Kpatkas ucropus pa3BuTHs
NPEACTABICHUS O HACIEACTBEHHOCTU. OT reHa K MPU3HAKY: KaKk
packpacuth kota. Yro takoe npusHak? IlyTe OT rena no
IpU3HaKa

12" Myranun. Amtenu. [eTepo3UroTsl U FOMO3UIOTHI.

OMUHAHTHBIE U PELIECCUBHBIC AJUIEIIH

13 [Censl cTposT opranusM. BkiroueHne 1 BBIKIIIOUEHUE GOJIBILOTO
HaOopa reHoB. Kak KjIeTKM MOHUMAIOT, KAKKE T€HbI I0JKHbI

aboratk. [IpakTruyeckoe 3aanue «AJTOpUTMBI JJIs KIETOK)

14 JluckperHoe Hacnen0BaHKE NPU3HAKOB. 3aKOHBI MeHIENs: ONUuH
reH — OJIUH npu3Hak. CxeMa CKpeluBaHus. 3aKOH
eIMHO00pa3usi THOPUIOB MEPBOTO MOKOIeHUS. [IpakTHdeckoe
3ananne «Ennmroo0pasue mepBoro moKOJISHUS

15 Bakon paciennenus npu3Haka BO BTOPOM IIOKOJIEHUH

16 [Ipaktuueckoe 3aganue «Paciueniesre Bo BTOPOM IIOKOJIECHUID

17 Bakons Meniens: HECKOIBKO '€HOB — HECKOJILKO IPU3HAKOB.

UTHOpPUHOE CKpEIlIMBAHHE

18 [HesaBucumoe pacxoxaeHue xpoMocoM. CLEMmIeHHoe
HacnenoBanue. [Ipaktuueckoe 3ananne «Hacnenosanue
CLEIUICHHOE C MOJIOM»

19 BzaumopeiicTBre reHOB. AJUIENBLHOE U HEAIIEILHOE.
[IpakTrueckoe 3ausaTue «B3aumMoaencTeys reHoB
(MOJEeTMpPOBAaHNE CUHTE3a M TPAHCIIOPTA MUTMEHTA B KJIETKY)»

20 (Ompenenenue nosna. I[Tonosbie XpoMocoMbl. CaMIbl U CAMKH

21 Bausuue $HakTOpOB OKPYKAIOIIEH CPEIBI

22 XpoMocoMHOE ompeeleHue moja. I1010Bbie XpOMOCOMEI

23 [Ipob6iema AOMOIHUTENLHON X-XpOMOCOMBI Y JKEHIIHH.

2‘4 Tpex1BeTHBIE KOLIKU

MouiekyJisipHbie 0CHOBBI cesieknuu (10 u)

25 | T'ensl B monyJALUsAX: BEIUKOE paBHOBeCHe. [lomyisamus.
YacToThl BCTPEYAEMOCTH IPU3HAKA U aJUIENsl. Y paBHEHUE
Xapau- BaitnOepra. [Tonynsiun MEHSIOTCS: YUCIIEHHOCTb,
MUTpalus U BbIOOp cynpyra. @akTopbl, KOTOPbIE BEIBOAST
MOMYJIAINIO U3 paBHOBeCHs Xapau- BaitHOepra. UuCIIeHHOCTh
NONYJIALINY.

26 Myranuu. Hecyuaiinoe ckperuBanue. M3osms.




27

[Tomysiiuu MEHSIOTCS: €CTeCTBEHHBIN 0TOOp. MexaHu3m
NIEHCTBHUS €CTECTBEHHOI0 0TOOpA.

28

MO,Z[I/I(I)I/IKaHI/IOHHa}I U3MEHYUBOCTh. CTaTUCTUYCCKUEC
0COOCHHOCTH MOHH(I)HK&HHOHHOﬁ HN3MCHYMBOCTH.

29

HccnenoBarenbckue padoTel «MoaudukamoHHas
M3MEHYMBOCTh PACTCHUH B IIpejieaxX BaIlero MecTta
PKUTEILCTBAY

30

HacnenoBanue K0JIMYECTBEHHBIX MPU3HAKOB.
KonuyectBennsie npuzHaku. CpeoBasi U3BMEHUHUBOCTh
npusHaka. Koagduuuent nacnenyemoctu npusHaka. OTeer
Ha 0TOO0p. [TOMCK reHOB KOJIMUECTBEHHBIX MPU3HAKOB.

31

OpnHonykJIeoTUAHBIE BapuaHThl reHoB. JJHK-uum.
[TonHoreHOoMHBINM aHanu3 accouuanuii. «OMbD» HaJl TEHOMOM.
[Toctrenomuast spa. O6patHas reHeTrka. «OMUKCHBIS)
uccinenoanus. [Iporeom, MeTaboIOM.

32

I[OMCCTI/IKaHI/IH 1 OCHTPLI TCHECTHYCCKOT'O pa3Hoo6pa31/I;I.
[loncku paCTCHI/Iﬁ C «XOpPOHIMMM» IIPU3HAKAMM JJI 4YCJIOBCKaA.

33

[{lenTphl reHeTHYECKOT0 pazHooOpa3us. Hukomait MiBanoBuy
Basuios. Cenekuus. KoMOuHanmonHast 1 ruOpuaHas CeJIeKIusI.
['ereposuc. COXpaHUTh U U3YyYUTh T'€HbI, YTOOBI MEHSTh
oynymee. Kak mpaBuIbHO XpaHUTH T€HBI

34

['eneTrueckue HEHTPHI B HaLEH cTpaHe. I ne 3aHnmarorcs

FEHETUKOM M TECHOMMKOM JUIsl HYKJI CEJIbCKOTO X03MCTBA
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