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IHHOACHUTEJIBHAA 3AIINCKA

AKTYyaJlbHOCTb W Ha3HaueHue mnporpammbl. [Iporpamma paspaboTraHa B COOTBETCTBUHU C
TpeboBanusiMu DenepanbHOr0 rocyAapCcTBEHHOr0 00pa30BaTEIbHOIO CTaHJApTa OCHOBHOTO OOIIEro
o0pa3oBaHMs, OPUEHTHPOBAHA Ha OOECIeYeHHE WHIMBHIYaJIbHBIX MOTPEOHOCTEH OOydYaroUIMXcs H
HaIpaBlieHa Ha JOCTHUXKEHHE IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHMS MPOrPaMMbl OCHOBHOT'O OOIIETO
0o0pa3oBaHMs C y4eTOM BBIOOpa yYaCTHHKaMHU OOpa30BaTENbHBIX OTHOIIEHWH KYpPCOB BHEYPOUYHOU
JEATEILHOCTH. DTO TO3BOJISET OOCCIEUYHTh €IUHCTBO 00s3arenbHbIX TpeboBanuii ®I'OC Bo Bcem
MIPOCTPAHCTBE MIKOJIBHOTO 00pa30BaHMUs: HE TOJIBKO Ha YPOKE, HO U 3a €ro IpeieiamMH.

AKTyaJqbHOCTh pealH3alyu JaHHOH MporpaMMbl 00yCIOBICHAa CaMOi 0COOEHHOCTBIO MPOEKTHO-
HCCIIEIOBATENbCKON I€ATEIbHOCTU. JTa NEATENbHOCTh JIEKUT B OCHOBE IO3HABATEIBLHOIO MHTEpEca
pebeHka, sIBIsieTCs 3aJI0rOM YMEHUS [UIaHUPOBATh JII0ObIE AEMCTBUS M BAXKHBIM YCIIOBHEM YCIIEUITHOU
peanm3anuu  uaei. JoOble W3MEHEHUsS COBPEMEHHOTO OOIIeCTBa CBS3aHBI C TPOSKTaMU U
UCCIIEIOBAaHUSIMH — B HayKe, TBOpYECTBE, Ou3Hece, OOImecTBeHHOW >KuU3HH. [loaTOMy Ba)KHBIM
AJIIEMEHTOM PAa3BHTUSI JMYHOCTH OOYYaOMIEToCs SBISETCS (OPMHPOBAHWE OCHOBHBIX HABBIKOB
MIPOEKTHO- UCCIIEI0BATEIbCKON A TENbHOCTH.

[IporpamMmoii iperycMoTpeHo GOPMUPOBAHUE COBPEMEHHOI'O TEOPETUUECKOIO YPOBHS 3HAHUH,
a TaKkXKe U MPAKTUYECKOTO OmbITa paboThl ¢ 1ab0paTopHbIM 000pyAOBaHHEM, OBIAJIEHUE MTPHEMAMHU
UCCIIEIOBATENbCKOM  JI€ATEIbHOCTU. MeToAbl  OpraHu3alMd  0Opa3oBaTEJIbHOM M HAY4HO-
UCCIIEIOBATENIbCKOM  JIEATENBHOCTH  MpelycMaTpuBaloT  (GopMUpOBaHHE Yy  OOydaromuxcs
HECTaHIaPTHOT'O TBOPYECKOTO MBIIIICHUS, CBOOOIBI CAMOBBIPKEHUS ¥l MHIUBHTYAIbHOCTH CYKJICHUH.

Jns  momHOoro  y4yera - HOTpeOHOCTEH  yyammxcs B [pOrpaMMe  HCIOJb3yeTcs
i QepeHIIMPOBaHHBIA TOAXO0J, YTO CTUMYJIHPYET Yy4Yallerocss K YBEIMYCHHIO MOTPEOHOCTH B
WHIUBUAYAIbHON, WHTEUIEKTyaJIbHOM ¥ TII03HABATEJIbHON JIEATEIbHOCTH U PAa3BUTHIO HAyYHO-
HCCIIeIOBATEeNbCKUX HaBbIKOB. [IporpaMmMa craneT BocTpeOOBaHHOMN B MEPBYIO OYEPEIb IIKOJIbHUKAMU,
KOTOpbIE€ HMMEIOT CTOMKHUA HHTEPEC MU COOTBETCTBYIOIIYI0 MOTHBALMIO K HM3YUYECHUIO MPEAMETOB
€CTECTBEHHO-HAYYHOI'O I[UKJIa, €CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B nonpoctkoBOM BO3pacTe ydaluecs MposBISIOT CBOK 3aMHTEPECOBAHHOCTh B TOM HWIJIM MHOMN
o0jacTh 3HaHUM, HAyYHOM HANpPaBJIE€HUU WM NPOo(ecCUOHATBHOU AesTenbHOCTH. TakuMm oOpa3om
MPOUCXOIUT (OPMUPOBAHHE TMO3HABATENBHON U MPO(ECCHOHATBFHOM COCTABIAIOMIEH JTUYHOCTH,
MIOMOTaeT yyaliemycsi B ONpeJesieHnu OyIyIIero >KU3HEHHOT'O IMyTH U B MPO(PECCHOHATBHOM BBIOOpE
mociie OKOH4YaHus mKoJbl. [Togo6HOro poaa 3auHTEPECOBAaHHOCTh CTUMYIIUPYET MOCTOSHHOE KellaHUue
IIKOJIbHHKA K TIO3HAHMIO HOBOTO, PACIIMPEHHUIO M YIVIYOJEHUIO COOTBETCTBYIOUIMX 3HAHUM, U

MOJIYYEHUIO HOBBIX B TOM YHCJIE€ TMPAKTUYECKHX HABBIKOB, a TaK)K€ MOTHBHUPYET ydallerocs Ha
po(OpUECHTALHIO.

[IporpaMMa HareneHa Ha OMOILIb peOEHKY B OCBOEHHUU OCHOB OPTaHU3AlMU U OCYILIECTBICHUS
COOCTBEHHOW MPOEKTHO-UCCIIEI0BATENILCKOM AEATENbHOCTH, a TAK)KE B MPUOOPETEHUH HEO0OXOAUMOT0O
ombITa JJi1 paboThl HaJ MHAMBHIYAJbHBIM HCCIEJOBAaHMEM WIM MpoekToM. IlIporpamma momoxer
IIKOJILHUKY B OoJiee TTTy0OKOM M3ydeHUH MHTEepECyIomIel ero 00JacTi eCTeCTBEHHBIX HAyK, a TAKXKE B
MPUOOPETEHNH BAXXHBIX COIMATBHBIX HABBIKOB, HEOOXOIMWMBIX JIJISl MPOAYKTHBHON COIMATU3AINH U
(dhopMUPOBaHUS TPAKIAHCKON MTO3UITUU:

— HaBbIKa CaMOCTOATEJIBHOIO PEIICHMS AKTYAJIbHBIX MCCIIEIOBATEIbCKUX WM IPAKTHYECKUX
3aj]a4, BKJIIOYAIOMIETO B ce0s1 yMEHHME BUAETh M aHAJIM3UPOBATH MPOOJIEMBI, HY)KJAIOIIUECs B PEILICHHH,
yYMEHHE JIeTalbHO popaldaThiBaTh U PEaM30BbIBATh CIIOCOOBI pabOTHI ¢ HUMH, YMEHHUE IJIAHUPOBATh
COOCTBEHHYI0O pabOTy M CaMOCTOSTENIbHO KOHTPOJMPOBATH CBOE NPOJBHKEHHE K IKeIaeMoMYy
pe3ynbTary;

— HaBBbIKa T€HEPUPOBaHUSI U OPOPMIICHHS COOCTBEHHBIX HJIei, 00JeUeHHs UX B YIOOHYIO IS
pacripocTpaneHus Gopmy;

— - HaBBIKA YBa)XUTEJILHOTO OTHOUIEHHUS K Yy>KUM B3IJIs1aM U UesiM, 0pOpMIIEHHBIM B paboTax
JPYTUX JIO/IEH, IPYTUX aBTOPOB — BJIAJICIIBIIEB HHTEIICKTYAIbHOM COOCTBEHHOCTH;

— HaBbIKa NYOJMYHOTO BBICTYIUICEHUS Tepel OONbLIOW ayauTopuell, apryMEeHTHPOBAHUA U
OTCTaMBaHUs CBOEH TOUKH 3PEHHS, OTBETOB Ha BOIPOCHI CBEPCTHUKOB M B3POCIBIX, YOSKICHHS JPYTUX
B CBOEH MpaBOTE, MPOABUKEHUS CBOUX HJICH;



— HaBbIKa pabOTHI CO CIEIHATM3UPOBAHHBIMU KOMITBIOTEPHBIMH NPOrpaMMaMH, J1aOOpaTOPHBIM
000pyJI0BaHUEM, TEXHHYECKIMH YCTPOWCTBAMH, OMOIMOTEYHBIMH (POHIAMU M MHBIMH PECypCcaMu, C
KOTOPBIMHU MOJKET OBITh CBSI3aHA IPOEKTHO- MCCIIEIOBATEIBCKAS EITEIFHOCTD IIKOIbHUKA.

Kpome Toro, pabora IIKOJbHMKA HaJl IPOEKTOM HJIM HCCIIEI0BAHUEM OyAET CriocOOCTBOBAaTh U
Pa3BHUTHUIO €TO a/ICKBATHOW CAMOOIICHKH.

Peanuzanuu nporpaMmmsl 1 GopMbI NPOBeAeHUsI 3aHATHIA.

JlanHas mporpamMMa paccuuTaHa Ha padOTy co IIKoJbHHKaMu 7-8 kiaccoB. [lemarory BaskHee
aKIICHTHPOBAaTh CBOC BHUMAHHE HE CTOJBKO HAa KAa4eCTBE pe3yibTaTa MPOEKTa WM HCCIECIOBaHMHS,
CKOJIbKO Ha TOM, YTOOBI yYaIIMICs MMOIydal 3HaHUS B TOM YHCIIE U Yepe3 BHITOJHEHHUE IPAKTUIECKOTO
3a7aHusl, Jiesall BEIBOJBI U YMO3AKJIIOYEHUSI HA OCHOBAaHWHM CBOETO MCCIICAOBAHMUS, YUUIICS CPAaBHUBATH
€ro pe3ysbTaThl C TEOPETUYECKHMM MAaTEepPHajJOM M HCCIEAOBAHHMSIMU JAPYIHX IIKOJBHUKOB. Takum
00pa3oM, IIKOJBHUK OCBOMT OCHOBBI HPOEKTHO-HCCIEIOBATEIbCKOM NESATEIBHOCTH M IMPHOOpETeT
HaBBIK KPUTHUECKOTO OTHOILICHUS K MaTepUaIy.

B3aumocBs3b ¢ nporpammoii BocnuTanus. [Iporpamma Kypca BHEYpPOUHOH JAESTEIBHOCTH
pa3paboTaHa ¢ y4eToM pEeKOMEHIAWK MPUMEPHOH MpOrpaMMbl BOCIIUTAHUS, YIUTHIBAET MICHXOJIOTO-
Ie1arornyeckrue 0COOEHHOCTH TAHHBIX BO3PACTHBIX KATErOPH. DTO MO3BOJISIET HA TPAKTUKE COSAUHUTD
O0y4JaroIlyt0o ¥ BOCIHUTATEIBHYIO [ESTENbHOCTh IIeJlarora, OPUEHTUPOBATH €€ HE TOJIbKO Ha
MHTEJUIEKTYyaJIbHOE, HO U Ha HPAaBCTBEHHOE, COLIMAJIbHOE pa3BUTHE peOeHKa. DTO MPOSIBIIACTCS:

— B IIPUOPUTETC JIMYHOCTHLIX PC3YJIbTATOB p€ain3allu IMPOrpaMMbl BHeypquoﬁ ACATCIIbHOCTH,
HalmeJuX CBOC OTPAKCHNEC U KOHKPCTU3AlUIO B HpI/IMepHOﬁ nporpamMme BOCIIUTaHUA,;

— B BO3MOXHOCTH  KOMIUICKTOBAaHMSI ~ PA3HOBO3PACTHBIX  TPymm Uil  OpraHU3aluu
poOPHEHTAITMOHHON IEATEIIFHOCTH TKOJIBHUKOB, BOCIIUTATEIPHOE 3HAYCHNE KOTOPBIX OTMEUACTCS B
MIPUMEPHOI MpOorpaMMe BOCITUTAHMUS;

— B UHTEPAKTHBHBIX (OopMax 3aHATUN [JIS LIKOJIBHHUKOB, O0ECHEYMBAIOMIMX OONBIIYIO HX
BOBJICUEHHOCTh B COBMECTHYIO C IEJAaroroM U JPYrUMH JeThbMHU JI€ATEIbHOCTh M BO3MOKHOCTh
o0Opa3oBaHMsI Ha €€ OCHOBE JI€TCKO-B3pOCJIBIX OOLIHOCTEHM, KIIIOUEBOE 3HAYEHHE KOTOPBIX JUIS
BOCIHUTAHMUS MOAUYEPKUBACTCS MPUMEPHON TPOrpaMMOi BOCITUTaAHHUSI.

Oco0eHHOCTH paGoTHI Y4MTedsl MO mporpamMme. 3ajadya y4uTels COCTOUT B TOM, YTOOBI
COIIPOBOKIATh Mpoliecc MPo(hecCHOHATbHONW OPUEHTAIMHU ILIKOJIBHUKA, PACKPBIBask MOTEHIIMA KaX10T0
yepe3 BOBJIEYEHHE B MHOTOOOPA3HYIO JEATEIbHOCTh, OPraHU30BaHHYIO B pa3HbIX (opmax. [Ipu sTom
pe3yibTaToM paboThl YYHUTENs B IEPBYIO OuYepelb SBISAETCA JIMYHOCTHOE DPA3BUTHE YyYalllerocs.
JIMYHOCTHBIX PE3y/IbTATOB YUUTEIb MOXKET JIOCTHYb, YBJIEKasi YUEHUKA COBMECTHOM M MHTEPECHOU UM
000MM JeSTEeIbHOCTBIO, YCTAHABIMBAs BO BpeMs 3aHATHUN JOOpOKENaTeNbHYI0, MOJIEPKUBAIOLIYIO
atMoc(depy, HachIlas 3aHATUS IEHHOCTHBIM COJIEP)KAHHUEM.

IIpumepHas cxema IpoBeICHMS 3aHATUN 110 ITPOrpaMMe:

1. OOGBACHEHME TEOPETHUECKOTO MaTEPHAIIA IO TEME.

2. TloaroToBKa K DKCIEPUMEHTAILHOMY 3aHATHIO, OOCYXKIEHHE OOBEKTOB UIS MPAKTHYECKOTO
3aHSTHSL.

3. IIpoBeieHMe TPaKTHYECKOTO 3aHATHS — OCHOBHAs 3a/lada OCBOEHHE METOJIOJOTHH JaHHOIO
IKCIIEPUMEHTA.

4. Tlo OKOHYAHWH TIPEIIOKHThH JETAM, KOTOPHIE 3aHHTEPECOBANMCH NAaHHBIM JKCIIEPUMEHTOM,
pa3BUTh €ro B HCCIENOBATEIbCKHI MpoeKT. i 3Toro HeoOXoaAuMo 0OCYAUTh OOBEKTHI, KOTOpHIE
y4eHHK OyJIeT UCCIIEJ0BaTh, COCTABUTH IJIaH SKCIEPHUMEHTA.

5. TloMoub YYEHHKY IPOAHATU3UPOBATH PE3YIILTATH KCIIEPUMEHTA.

OueHuTh pe3yabTaThl MPOEKTHO-UCCIIEAOBATEIBCKOM JESITEIBHOCTH IIKOJIBHUKOB MOJKHO B
MpoLIecCe 3alIUThl UMM CBOMX pabOT B paMKax IMIKOJIbHOW HAyYHO- MPAKTUUYECKON KOH(EPEeHIINH.



COJIEP)KAHUE KYPCA BHEYPOUHOM NEATEJBHOCTHU

Moayab «OCHOBBI pacTeHHEBOACTBA» 7 KJacc. (34 yaca)
1. Beeoenue 6 pacmenuesoocmeo (1 uaca)

Yro-Takoe pacTEHHEBOACTBO: OCHOBHBIC ()aKTOPHI BHIPALIUBAHUS pacTeHUN. MlcTopus pa3BuTHs
arpoxuMudeckux 3HaHui (pabotrsl M.B. Jlomonocosa, 0. JIubuxa, byccenro, B.B. Jloky4aesa, K.A.
Tumupsizena, [1.A. Kocteruesa, [I.H. [IpsaumnukoBa u ap.). [lpaktudeckas padora «bouka JInGuxan.

2. Azpomexnuueckuii sxcnepumenm (3 uacoe)

[TpaBuiia MOCTAaHOBKH arpodKCrepuMeHTOB. [locTaHOBKA HKCIIEPUMEHTOB C pacTeHUsIMU. Br1Oop
TEMbI, COCTAaBJICHHE THUIOTE3bl, LEIM M 3a7ad SKCIEPUMEHTAa [0 BBIPAIIMBAHUIO pPACTEHUI B
KOHTposiupyemoil cpene. KoHTponu, MOBTOPHOCTH, MpOBEACHUE OJKcrnepuMeHTta. llmanupoBanue
skcriepuMenTa. OneHka pe3yiabTaToB OJKcrepuMmeHTta. lccrnenoBarenbckas pabota «DakTophl,
BIIMAIOIINE HA MPOPACTAHUE CEMSIH (POCT MPOPOCTKOB)».

OcBOeHHE TEXHOJOTMU KPYIVIOTOJIMYHOTO BBIPALIMBAHUS CajJaTOB M  MHUKPO3EIECHU B

KOHTPOJIMPYEMBIX MCKYCCTBEHHBIX yCJIOBUAX. COOp yCTaHOBKH ISl BHIPALIMBAHMS PACTCHHUM B

KOHTPOJIMPYEMBIX YCIOBHUSX.

3. Pons xumuueckux rnemenmos ¢ numanuu pacmenuii (10 uacos)

Bogna. PactBop. BbiTsikka. AHMOHBI, KaTHOHBI, 3JIeKTponpoBoaHOocTh U pH pactBopa. Ponb
XMMHMYECKHX DJIEMEHTOB B INUTAaHUM pacTeHuil. [lomyueHue nuTaTeNbHBIX BEUIECTB PACTEHUSMHU.
[IpakTuyeckas pabora «CxeMbl MUTATEIBHBIX PAcTBOPOB. Pacuer m03 ymoOpeHuit Ui MUTATEeTbHBIX
pacTBOPOBY.

Y noOpenust: opraHHYeCcKre, MUHEpaIbHbIE, MUKpOOHOIorHuecKue. TUIbl MUTaHUS PaCTEHUI.
Bo3aymHoe um MuHepanbHOe (KOpPHEBOE) NMHUTaHUE pacTeHUM. TpaHCIOPT NMTATENbHBIX BELIECTB
pacTeHMil: BOCXOISAIIMA M HUCXOAANMH ToK. Bakneimme xanuitHble, (ochopHble U a30THBIE
ynoOpeHusi, ux cpoicTBa. [Ipoctele u cinoxsble ynoOpenus. Ilpaktuueckas pabora «lIpaBuia
cMmemuBaHus ynooOpenuit» Ilpaktuueckas pabora «l[lutaHue pacTeHMi: TEXHOIOTHS MPUTOTOBICHUS
MUTATEIbHBIX PACTBOPOB Ul PAa3HBIX KYJIBTYP».

PocT 1 pa3BuTHE pacTeHUI: ATaNbl OHTOTeHE3a, (PAKTOPHI, BIUSIONINE HA POCT PaCTEHUI: CBET,
IrycTOoTa TMOCaJoK, mnurTaHue, cyocrpar. IIpaktuueckas pabora « MOHHUTOPUHI MUHEPAIBHOTO
MIATAaHUS PACTEHUI».

OcoOeHHOCTH MUTAHUS PACTEHUM a30TOM. A30T M €ro 3HaYeHHE B JKU3HU pacTeHUH. PopMbl
a30Ta U WX MpeBpallleHue B IOYBE.

Hctounuku docdopa ans pacreHus. 3HadeHue ¢ochopcoaepx ammx COSTUHEHUH B KIETKE.
Ponps Makpospruyeckux coenuuennit pocdopa B sHEPreTUUECKOM OOMEHE.

Bnusaue xanus Ha (usnyeckue cBOWCTBA MPOTOIIa3Mbl, Ha (PEPMEHTHI YIJIEBOJIOPOIHOIO
oOMeHa, cuHTe3 0enkoB U Ap. Ponp kanus B mojajep:kaHuy MOHHOTO OanaHca B TKaHSX, B MpoOIeccax
CaMOpPETYJISILIIH.

PerynaropHass M CTpyKTypooOpaszoBaTeibHas pojb KalbliUi. YdYacTHe B 0OOpa3oBaHHUU
KJIETOYHOM CTE€HKH, MOJAEP>KAHUU CTPYKTYPbl MEMOpaH U Peryisilus UX IPOHULAEMOCTH.

3HayeHWe MarHusg B MeTa0oiau3Me pacTeHWid. MarHuii B cocTaBe XJIOpoQuiia, CXOACTBO
XJ0po(usIIa ¥ TeMOTI00MHa KaK CBUIETENIbCTBO €IMHCTBA OPIraHUYECKOTO MHpa.

Cepa 1 ero OCHOBHBIE COEIMHEHUS, UX POJIb B CTPYKTYPHOM OpraHU3alu KJIETKH, y4acTHE B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIX.

Muxkposnementsl. [IpeacraBieHus o pojid MHKPODJIEMEHTOB B METa0OJIM3Me pacTeHUi.
Oco0OeHHOCTH TOCTYIUIEHHSI MHMKpPORJIEMEHTOB B pacTeHus. CHHEpPru3M M aHTaroHHW3M 3JIEMEHTOB
MUTaHUS PACTEHUH.

PactutenbHas auarHocTMka M METOJbI HICHTH(PHUKAUMU HEIO0CTaTKa/M30bITKAa HIIEMEHTOB
nutanus. [IpakTrueckas pabora «PactutenpHast TMarHOCTHKA.

UccnenoBatenbckas pabora «OIlEHKAa COCTOSTHUSI KOMHATHBIX pPAcTeHUH, pPACTCHHH Ha
IIKOJIbHOM TEPPUTOPUH, YCTAHOBKA MPUYMH NATOJOTMUECKUX COCTOSHHUM (TpU HATTUYHH)Y.



HccnenoBaTensckas pabora  «OmeHka  BIAMSHMS ~ PA3IMYHBIX  DJIEMEHTOB  Ha
COCTOSIHME PaCTeHH (COCTaBICHHE PA3IUYHBIX MTOJIKOPMOK)».

4. Pezynamopul pocma pacmenuii. 3auguma pacmenuii (2 uaca)

[Tonarue o perymaropax pocta pacteHHi. CTUMYIATOPHI pocTa — (UTOTOPMOHBI (ayKCHHBI,
ru00epeUIMHBI, IUTOKUHUHBI). THrHOUTOPBI pocTa pacTeHuid: 1. mpupoHbie (a0CIM30Basi KUCIOTA H
HEKOTOpbIe (DeHONbHBIC BelleCTBa (MKyMapoBasi, KOpPUYHAs, CAJUIMIOBAs K-ThI), 2. CHHTETHYECKHE
(MOpQakTuHBI, peTapaaHTbl, AePOTUAHTHI, JECUKAHTHI, repOUIHabl). OUTOMOHUTOPUHT M OLIEHKA
cocrosnusi  pacreHuil. CoBpeMeHHBIE  CIOCOOBI ~ MoOHUTOpHHTra. IlpakThueckas  pabora
«DUTOMOHUTOPHUHT U OLIEHKA COCTOSAHUS pacTeHuil. COBpeMEHHbIE CIOCOOBI MOHUTOPHHTAY.

HccnenoBatensckas pabora «BnusHue rerepoaykcuHa Ha IpopacTaHue (pOCT Ha pPasHbIX
CTaIUSX, B Pa3HbIX YCIOBUSX) PA3IMUHBIX PACTCHUII.

3ammTa pacTeHH OT BpeAuTeNnel: oCHOBBI Omomeroxma. IIpakruyeckas pabora «MHCekTapuu:

MIpaBUJIa ¥ YCIIOBUS pa3BeICHUS MOJIE3HBIX HACEKOMBIX).

5. Boonasa, necuanas u no46eHHAA Kylbnypbl, UX NPUMEHEHUE 6 GbIPAUWUCAHUL PACHEHUIL.
Quszuonozusn pacmenuit (4 uaca)
Bopanas, mecuyaHas M IOYBEHHAsl KyJNbTYpbl, UX NPUMEHEHHE B BbIPAIIMBAHUM PACTEHUU.
[IpoBenenue BoAbl B KOpHEe U cTebne pacteHuii. [Ipaktuueckas pabota
«KopHeBoe naBieHue».

BopaHblil pexuM pacTeHHH: CTPOCHHE YCTBHIL: (DAKTOpHI, BIMSIOIIME HA WX PACKPHITHE H
3aKkppITHE. 3HAYEHHE MEXaHHW3Ma Peryysilud HucnapeHus Biarud pacreHueM. IIpakrtuyeckas pabota
«[IpuroroBiieHue npenapara yCTbHIl METOJIOM CJICIIKAY.

HccnenoBatenbckue paboThl: «BiusHUE YCIOBUM coaep)kaHUsl PAacTEHUH Ha KOJIMYECTBO
YCTBUII.

doTocuHTE3 — YHHUKaJbHBIA Iporecc pacteHuid. TemHoBass u cBeroBast (a3l (HOTOCHHTE3A.
3HaueHue GoTocHHTE3a I KHUBBIX opraHu3MoB. [IpakTtuyeckas padbora
«DyHKIMOHAIBHAS JMArHOCTUKA PACTEHHUH II0 aKTUBHOCTH XJIOpoIlutacToB» lccienoBarenbsckas
pabora «Omnpenenenue xiopopmmuia A u b, oneHka (OTOCHHTETUYECKONW AKTUBHOCTH PACTEHUN U
(bakTOpOB, BIUAIOLINX HA HEEY.

@dakTopel pocTa pacTeHMH: BO3ayX M a’dpauusd. llom3emMHoe npIxaHME pacTEHMi: COCTaB
MIOYBEHHOTO BO3]yXa, razoodmeH. ['a3oo0meH mnpu OecriouBeHHOM BbIpamuBaHuu. [IpakTuueckas
pabota «Aspanust, CO2 u O2. [Ipixanue pactenuit». [Ipaktuueckas pabora «JlpIxaHue pacTeHUN:
OIICHKA MHTEHCUBHOCTH JIbIXaHUS PACTEHUN U TUIO/I0BY.

HccnenoBatenbckue paboTsl: «BnusHue criocoda BeIpalluBaHus (CocTaBa MUTATEIBHOW CMECH,
CXEMBbI BHECEHMSI) HA POCT U Pa3BUTHUS PA3IUYHBIX PACTCHUID.

6. Kyabmypuvie pacmenus. Cospemennsie acnexmoi cenexyuu (10 uacos)

Kak uenoBek cranm ucnonb3oBaTh pacteHusa? CBS3b pa3BUTHSA LMBUIM3ALUU 4YEJIOBEKAa U
ofoMariHuBaHus pacteHuid. Jlomectukamus. [luckyccust «Jlomectukanusi, Bce JM PpacTeHUs U
KUBOTHBIE, KOTOPBIC KHUBYT PSAIOM C YEIOBEKOM MM OJIOMAITHUBAIOTCSA? MOXKHO JIM CUATATh TapaKaHa
OJIOMAIIHEHHBIM KUBOTHBIM?»

HacnencTBeHHOCTh ¥ I3MEHYMBOCTH — OCHOBHBIE CBOMCTBA KHUBBIX OPraHU3MOB. FI3MEHUYHNBOCTb.
Bunst uamenunBocts. [Ipaktuueckas padora «MoaudukalMoHHas W3MEHYUBOCTb (JIUCThS, UTOJKH C
OJTHOTO JIEPEBA)».

['en — MaTepuaIbHBIIl HOCUTENh HACIEACTBEHHOCTH U U3MEHUMBOCTH. HyKJI€eMHOBBIE KHCIOTHI.
Jloxanu3zanusi reHeTHYecKoro Marepuaia B kietke. [enenune knerok. Pemmkamus JJHK. OcHoBHas
JormMa MoJiekyssipHoi ouonorun. Tpanckpuniwms. Tpancmsaus. Myranuu. [Ipaktuyeckas padora «I'eH
— MUHCTPYKLUS 10 cOopke KiIeTKH (Ha Oucepe uiu KoHCTpykTope)». IIpakTrueckas padora «MyTtarus
Ha OyrepOpone (1000l 00BEKT U3 Mpenblaylield padoThl, Ie M3MEHEHHE MHCTPYKIUHM MPUBEIET K
W3MEHEHUIO BHEITHETO BUAa O0BEKTA)».

DddexT OyTHUIOYHOTO TOPIBIINIKA U TeHEeTHYeCcKoe pasHoobOpasue. Uro Takoe reHOank? 3auem



COXPaHSATh TEHETHYeCKHe pecypchl pacTeHuii? OCHOBHBIE CIIOCOOBI COXpPaHEHHUS TEHETUYECKUX
pecypcoB pacTeHui (ex situ u in situ).

3nauenne padbor H.M. BaBumoBa. 3akoH TOMOJIOTUYECKUX PAIIOB. Lentpol
IIPOUCXOXKIACHUSA KYJIbTYPHBIX pacreanii  H.J. Basunosa u ILM. JKykosckoro.
IIpakTnyeckas pabora no rpynnam «OTKyJa Ha HallUX CTOJAax (QPyKTh/OBOIIK/371aKu». OCHOBHBIE
MeTonbl  cenekimu.  ['uOpuamsanusi. @opmbl  or6opa.  OCHOBHBIE

HAIpPaBJIEHUSI CEJIEKLUU: YIyYIlEHUE YPOKaWHOCTH, YCTOMYUBOCTU K OMOTUYECKUM U aOMOTUYECKUM
¢dakropam. [Ipaktudeckas pabota «BwipamuBaem ropox. Kak nmposectu
CKpELIMBAaHUE y TOPOXa».

Ectb nu xu3Hb B npoOupke? buorexHomorus KyiapTypHBIX pacteHuil. MccienoBaTtenbckast
pabota «BpIpamyBaHue pacTeHH B TPOOHPKE» (MOKHO BOCIIONIB30BATHCS PE3yJIbTaTaMU MPEABITYIINX
AKCIIEPUMEHTOB IO COCTABIICHUIO MTUTATENIbHBIX PACTBOPOB JIs PACTEHUN).

Kak denoBexk MmoxxkeT MoauduuupoBarh pacTeHus? ['eHeTHdyeckoe pelakTHUpPOBAaHHE.
CoBpeMeHHbBIE TOAXOIbl M JIOCTH)KEHHUSI TEHETHYECKOTO pelaKTUpOBaHUs pacTeHuid. llpakTtudeckas
pabota «I'eHOMHbIE HOXKHUIIBI (MOJIeHpoBaHKe padboThl cucrembl CRISP-Cas).

7. Pacmumenvnas npooykyus. (4 uaca)

Hanzemuble u nonzeMHble opranbl pacteHuid. [loOer 1 BUOM3MEHEHHBIH TOOET PacTeHUI.
CrniocoObl pa3MHOXKEHHUS PACTEHUH.

[Tonsitue 0  KayecTBe HPOIYKTOB IUTaHUSL. [Tpobnemsr KOHKYPEHIIHU
OTCYCCTBCHHLBIX IMPOAYKTOB ITMTAaHUS C UMIIOPTHBIMHU. Jloructnka AOCTAaBKH U CPpCACTBA

cOoXpaHEeHHUs MpPOAYKTOB muTaHus. [Ipaktudeckas padora «lIpemaenbHO HOMYCTUMBbIE KOHIEHTpAIUU
(ITIK) 1 MeToapl KOHTPOIIsi 0€30MaCHOCTH PACTUTENBHBIX IPOYKTOB MUTAHUS.

Mukpo3eneHb: Mone3HoCTs U TexHonorus. MccnemoBatenbckas pabora «OreHKa KayecTBa
BBIPAIICHHOW MUKPO3eJIeHH» (JINOO CBOS, TINOO M3 Mara3uHa).

Xumuueckudt  aHanu3 npoaykuuu. OcHoBbl  criekTpodoromerpun. [loTeHmmomerpusi.
Xpomarorpadus. Ilpaktuueckas pabora «MeTOapl OIEHKHM KadecTBa PACTUTEIBHOM MPOTYKIIHH:
XpaHEHHE ¥ COXPAHHOCTh MUTATEIBHBIX BEIIECTBY (TI0 JOCTYITHOMY 000pYI0BAHHUIO).

HccnenoBarensckas padota «Omnpenenenue BuramuHa C METOJ0M OOpaTHOTO THUTPOBAHHS B
JI0/1aX HA pa3HOM CPOKe (Croco0e) XpaHEeHUsI».

Moayab «buorexnoaorus» 8 kiaace (17 yacon)
1. Buomexnonozus (2 uaca)

[TonsTHe OMOTEXHOIOTUU. 3aUeM YeJIOBEKY OMOTEXHOJOTHH, B YeM UX MPEUMYIIECTBO MEpe.
XUMUYECKUM CUHTE30M. OCHOBHBIE OMOO0OBEKTHI OMOTEXHOJIOTHH: MPOMBIIIJIEHHBIE MUKPOOPTaHU3MBI,
KJIETKM ¥ TKaHM DPACTeHUH, >KMBOTHBIX U UeJOBeKka, Omokaramuzaropsl. [lpakTuueckas paboTa
«IIpumepbl npUMEeHEHHUsT OMOTIOTUUECKUX 0OBEKTOB B TBOCH JKU3HW».

Ceippe 111 OMOCHMHTE3a W OILIEHKa €ro OMOoJIOrMYecKor 1MeHHOCTH. OCHOBHBIC HCTOYHUKH
yriaeponaa, azota, (ocdopa, MukposnemMeHToB. MccienoBaHie HOBBIX WCTOYHUKOB CBHIPhs (BKIIOYAs
BOIIPOCHI €r0 MpeABapUTEIbHOW 00paboTKH), pa3paboTKa HOBBIX MHUTATEIbHBIX CPEl, B TOM YHCIE
BKJIIOUAIONUX OHOCTUMYIATOPHI M JPYTHE JJIEMEHTHl YIpPaBIEHUS M ONTHUMH3AIUU IPOILIECCOB
OmocuHTE3a. METO Il ONTUMHU3AIUN TUTATEIBHBIX CPE]I.

2. Mukpoéuonozus (3 uaca)

[TonoxxeHne MpokaproTOB B cHCTEME opraHndeckoro Mupa. CtpoeHue 6akTepuanbHON KIETKU.
Knaccudpukanus OGakrepuit. Mopdomnorust Gakrtepuil. IIpocTtbie U cloXHBIE METOABI OKpAIIUBAHUS
OaxTepuil. @uznoniorus OakTepuil: TUTaHUE, JbIXaHUE, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO C JIOMEHOM
Apxen  (9KCTpeMO(UIBHOCTb, OCOOCHHOCTHM  CTpoeHus  KieTku). JlabGopatopHas  pabota
«DukcupoBaHHble Tpenaparbl  OakTepuil. OmpeneneHue @QOpMbI  MPEATONKEHHBIX  KYIbTYp
MHUKPOOPIaHU3MOB, HCIIOJIB3Ys MMPOCTON MeTo] oKpacku» JlabopaTtopHas pabota «OnpeneneHue Tua
KJICTOYHOM CTEHKH METOJOM OKpalIMBaHus 10 I'pamy» (MIpH HaIMUUK PEAKTUBOB).

MonouHnokucinoe u cruptoBoe Opoxenue. Dotorpodupie U xemMoTpodHBIE OaKTEepHH.



Kunernueckoe omucanue mpolecca pocTa MUKPOOPTaHM3MOB. ODKCIOHEHIMAIbHAST MOJENb POCTA.
Kuneruka rubenu wmukpoopranuzmoB. JlaGopatopnass pabota «[IpuroroBneHue npuKU3HEHHBIX
MpenapaToB MOJOYHOKHUCIIBIX OaKTEPHil».

[TaTorennsie GakTepuu. YyMHas majqoyka U YepHasi CMEpPTh, OOTYIIN3M, CTOJIOHSK, TyOepKyIes.
Hcropus 60pb0bI ¢ bakTepuaabHbIMU HHGEKIUIMU. JJabopaTropHas padboTa
«IToceB cmbiBa ¢ pyk Ha yamku [letpu». JlabopatopHast paGora «BelneneHue YHCTOW KYIbTYpPHI
Oaktepuii. MeTon pa3BeneHuid. Merton ucrTomiaromero mrpuxay. JlabopatopHas paborta
«Mopdomnoruueckasi XapakTepPUCTHKA BBLICICHHOW YHCTOW KYJBTYpPbI: XapaKTEPUCTHKA KOJOHHH,
¢dbopma GakTepuid, TUM KJIETOUHOMN CTEHKH.

Boiina 6eckoOHEYHOCTH: aHTUOMOTHKH POTUB OaKTepuii. MexaHU3MBbI JeCTBUI aHTUOMOTHKOB.
MexkierouHass KOMMyHHKanusi Oaktepuil. UyBcTBO kBOpyma. JlaGopatopnas pabora «CpaBHEHHE
pocTa MUKPOOPraHM3MOB Ha yallke 6e3 u ¢ 1o0aBieHus aHTUOMOTHKOB» VccrmenoBaTensckas paboTa
«[Touck MUKpOOPraHu3MoB 00J1a/Ial0IUX AHTATOHUCTHYECKON aKTUBHOCTBIOY.

[Ipumenenue Oakrepuil uenoBekoM. KuHeTnmueckoe omnucaHue OHMOCHHTE3a MPOJYKTOB
MHUKpOOpTraHu3MaMu. bakTepuu, KOTOpble MOTYT pasiaraTh IjiacTuk. lccriemoBarenbckas pabota
«Bblenenne MOIOYHOKUCIIBIX OaKTEpUl, UCCIIEOBAaHUE UX AKTUBHOCTH.

MuxkpoopranusmMbl B arpoOMOTeXHONIOTUU. VICKyCCTBEHHbIE acCOLMAllUd PACTeHUH ¢
MUKpooprannzMamu. VccienoBatensckas padoTa «Beinenenue GakTepuil MoNIe3HbIX IS pACTCHUI.

3. dykapuomuueckue opzanuimvl € Ouomexmonozuu (niecnegvie 2pudvl, OpoINCHCU,
sooopocau) (3 uaca)
I[TnecHeBbIe IPUOBI PO LYIIEHTH OMOJIOTMYECKH aKTHBHBIX BEIIIECTB.

OOmast xapakTepucTHKa APO}¥OKEH caxapoMHLETOB. McTOopus HCHOIB30BAHUS JPOAOKEH B
TPAIUIIMOHHON OMOTEXHONOTHU. TEeXHOJOTMHM BHHONENHA U XJICOONEUEHHs, CIEIHaTN3UPOBAHHbIC
pacbl npoxokedl. MertaGonusm aposxokeid. Peakiust cniuproBoro Oposkenus. JlaGoparopnas pabota
«[loxcuer kneTok Apoxokel B kamepe 'opseBa». Jlaboparopnas pabora «OOHapyKeHHE MPOTYKTOB
CIMPTOBOTO OPOKEHUS: ITUIIOBOTO CIIMPTA U YIIIEKUCIOro razay. [lonydeHne BTOpHUHbBIX METab0JIUTOB
B JpoxoKax. [Ipoxoku Kak mpoayleHTsl OnoTorauB. [lonydyeHne neneBbix OEIKOB B IpOXKKax.

OCOOEeHHOCTH BEreTaTMBHOIO M IIOJIOBOI'O PAa3MHOXKEHUS Yy APOXOKEH, 3HAUeHUE H3Y4YEHUs

MHUTO32 W IUTOKWHE3a JJIs ONTHMH3AIUU TPOIECCOB KYIHTUBHPOBAHUS JIPOMNOKEBBIX IITAMMOB,
MIOHMMAaHMsI IPUYMH MATOI€HHOCTH JAPOXKKEH U rpuboB, MoMcKa MUIIEHeH (QYHTHIMIOB U pa3paboOTKH
HOBBIX JIEKApPCTBEHHBIX IpenapaToB. JlaboparopHas paborta «HalmroneHne pa3MHOKEHUST IPOAKIKEBBIX
kinetok». Ilpaktudeckas pabora «llomydeHue TBOpora M Keupa Ha OCHOBE MOJOYHOKHCIBIX
Oaxtepuit». [lpakTnueckas pabora «OCHOBHBIE BHJBI KBaca M MX XapaKTEPUCTHKA»
«lpo’KH M MOJOYHOKHCIIbIE OaKTepuH, MpHUMEHseMbIe JJIs MPOM3BOACTBA KBaca». IlpakTtuueckas
pabora «CpaBHUTENIbHBIN aHaIM3 Pa3BUTHUS APOXIKEH B a’dpOOHBIX U aHA3POOHBIX YCIIOBHSIX).
[Ipaktnuyeckas pabora «MeToapl OLEHKHM  CBOWCTB XjeOoNeKapHbIX Jpoxokeil. OcoOeHHOCTH
MPUMEHEHUsI TPECCOBAHHBIX, CYIIEHBIX W HMHCTAHTHBIX Apoxokei». HccnenoBarenbckas pabora
«BnusHue QU3MKO-XMMHYECKHX (PAKTOPOB Ha KayecTBO OMOTEXHOJOTHYECKOW MPOMYKIMH (KBac,
Kedup, coip, XJ1e0 U 1Ip.)».

Bogopocnn — mepcneKkTHBHBIM  OOBEKT JUIsi MPOU3BOJACTBA Oenka U YIJIEBOJOB.
buorexHonornyeckre MeETOABI OYMCTKU TBEPIBIX, KHMIKAX OTXOJOB U Ta3000pa3HBIX OTXOJOB
npou3BocTB. CTouHble BOMBL. CXeMBl OUYUCTKH. BHOMUIBTPHI, a3pOTEHKH, METAHTEHKH, OKCUTCHKH.
AKTUBHBIA WJ M BXOJAAILIME B HErO MUKpOOpraHusMbl. lcmonb3oBaHue BoxOpocieil B  OUHCTKE
ctouHblXx BoJ. HccnmemoBaTenbckas paboTa
«BnusHue pusnko-xummudeckux paxtopos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungopmayusa (2 uaca)
HaciiecTBEHHOCTD M H3MEHYMBOCTH — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB. I3MEHYHBOCTS.
Bunbl u3menuuBocTb. IlpakTrueckas padora «MoauduKalmoHHas U3MEHIUBOCTD (JIMCThSI, UTOJIKH C
OJTHOTO JIEPEBa)».



['en — MaTepuaibHbI HOCUTEIb HACJIEICTBEHHOCTH U U3MEHUMBOCTH. HYKII€MHOBBIE KUCIIOTHI.
Jloxanuzanus reHeTuyeckoro Marepuaia B kierke. enenue kinetok. Permkanus JJHK. OcHoBHas
norma MosekyssipHor Ouonorun. Tpanckpunums. Tpancnsus. Myramuu. [Ipaktuyeckas padora «I'en
— MHCTPYKIHS 10 cOOpKe KIeTKH (Ha Oucepe win KoHCTpykTope)». IIpakTuueckas padora «Myranus
Ha OyrepOpoae (Jr000# OOBEKT M3 MpeAbIAyIIeH padoThl, TIe U3MEHEHHE WHCTPYKIUU TPUBEICT K
M3MEHEHHUIO BHEITHETO BUAa O0BEKTA)».

5. Bupyconozusa. (2 uaca)

[TonoxeHnue BUPYCOB B CHUCTEME OpraHudeckoro mupa. CTpyKTypa MU XHMHUYECKHIl COCTaB
BupycoB. Knaccudukamus supycoB. Penpoaykiust BupycoB. [IpocMoTp TOKyMEHTaIbHOTO (HIIbMa O
BHpYycCax.

Bupychl - Bo30yauTenu uHbeKIHOHHBIX Oonesnell. OHKOBUpYCHL. bakrepmodaru: crpoenue,
cBoMcTBa, mpuMeHeHue. IIpaktuyeckas pabora. «Meton pasBeneHuid» IlpakTudeckas pabora.
«TutpoBanue GakTeproparoBy.

buonornueckue MeTop1 60pbOBI C BUPYCAMHU.

6. I'ennas unycenepusa u 6uomexnonozuu. (2 uaca)

OcHoBbl reHHOM nHkeHepuu. Bektopa. Cneunduueckue dpepmentsl O6akrepuit. [Ipaktudeckas
pabota « IHIOHYKIIea3bl PECTPUKIINU (paboTa ¢ HyKICOTHIHBIMU ITOCIIECIOBATSILHOCTSIME Ha OyMare)y.

buorexnonorun npoaykuuu OeIKOB B OakTepuanbHBIX KyIbTypax. JlOCTHXKEHHsS TEeHHOMN
MHXEHEPUU U OMOTEXHOJIOTUH.

CRISPR/Cas — cucTemMa amanTHBHOTO HMMMYHHTETa OakTepwii W apXxem.

[MpakTrueckas pabora «I'enubie HOxHUIBI - CRISPR/Cas (MmonenupoBanue Ha 6ymare)» 'MO. MeTo b1
nonyyenus: ' MO. Urpa-auckyccust «Beiurpail rpaHT Ha co3/iaHue
I'MO».

7. Buomexnonozuu 6 scusomnosoocmee (2 uaca)

JlomecTukanyss OCHOBHBIE JOMAlllHHE JKUBOTHBIE; COBPEMEHHbIE OSKCIEpUMEHTax IO
JOMECTUKALlUU XUBOTHBIX (JIMCHLA, HOpPKAa M JAp. — SKCIEPUMEHThl HAayYHOM MIKOJBI aKaJeMHKa
bensesa). [luckyccus «JlomecTukamusi, Bce JM pacT€HUsS U KUBOTHBIE, KOTOPHIE JKUBYT DPSAOM C
YeJI0BEKOM MM OJOMAIIHUBAOTCA? MOXKHO JIM CYUTATh TapaKaHa OJOMALTHEHHBIM )KUBOTHBIM?».

CoBpeMeHHbIE METOABl B JKMBOTHOBOJCTBE: TpAHCIUIAHTAlUs 3MOPHOHOB, XUMEpPHbIE
KUBOTHBIE, KIOHMpoBaHue. [IpakTuueckas pabora «MeToauKka KIOHUPOBaHMUSA (MOJEIMPOBAHHE HA
Oymare).

OcHOBHBIE 00J1€3HU KUBOTHBIX M POJIb MTATOT€HHBIX MUKPOOPTraHU3MOB M IApa3UTOB B Pa3BUTHU
3a00JIeBaHUH JOMAalIHMX JKMBOTHBIX M OCHOBHBIX Mepax OOpbObl € HUMH; pPOJIb IOJE3HBIX
MHUKPOCUMOHMOHTOB B OpraHu3Me KHMBOTHBIX. [lonokurenbHoe U 1MOO0YHOE (OTPULIATENIEHOE)
BO3JICHICTBUU aHTUOMOTHKOB HAa OPTaHMU3M B XOJ€ JICUCHHS KUBOTHBIX; II€JIM U 33Ja4d BETEPUHApPUU.
buotexHonorus kopMoBbIX mpenaparoB. [Ipaktuueckas pabora «CocTaBieHHE pPALMOHA MUTAHUS
KMBOTHOI'O, pacueT pacxoJoB Ha cojepxaHue». Mccnenosarenbckas pabora «OreHKa KauecTBa
MOJIOYHOH MPOTYKIIUN.

8. Buomexnonozuu ¢ pacmenuesoocmee (2 uaca)

OcHoBHble MeTonbl cenekuuu. [ubpummsamus. Popmbel or6opa. OCHOBHBIE HampaBICHUS
CEJICKIIMU: YIYYIIEHUE YPOKaWHOCTH, YCTOMYMBOCTH K OMOTHYECKMM W aOMOTHYECKHUM (aKTopam.
[TpakTuueckas pabota «BoIpamuBaeM ropox. Kak mpoBecTH cKpeuuBaHue y Topoxan.

OCHOBHBIE TIOAXOJBI CENEKIIMA W OMOTEXHOJIOTHU KYyJIbTYPHBIX pacTeHud, [mubpummsarus,
OTJAJICHHas TUOpUIU3allvs, HWCKYCCTBEHHBIH OTOOp, reTepo3uc, TpaHchopmanus, MyTareHes,
reHeTuyeckoe penaktuponanue). Mcropus cenexuuu B Poccuu u Mupe, UCTOpHS pa3BUTHS BaXXHEHIIINX
COpPTOB KYJIbTYPHBIX PACTCHUM.



Kak denoBex moxer mMoaupuiupoBarh pacteHus? ['eHHas nHxeHepus pacteHuit: Uro Takoe
reHeTUYeCcKass MHKeHepusi pacTeHuid. TpaHcrennble pacteHus. Meroabl monydenus. ObpazoBaHue
omyxonei y pacreHuil. ArpoOakrepuanbHas TpaHchopmanus: Ti-rurasmunel. [ensr  T-JTHK.
MornekynsipHO-TEHETHUECKHE  MeXaHu3Mbl  TpaHcpopmanuu. ['eHeTHueckoe pegaKkTHPOBaHUE.
CoBpeMeHHBIE TOIXOABI M JOCTHXKCHHS TCHETUYECKOTO penaKkTUpOBaHUS pacTeHHiA.
ITpaktrueckas paboTa «I'eHOMHBIC HOKHHIIBI (MOAeTupoBanue padoTsl cucteMbl CRISP-Cas).

Ectp mm xu3Hb B mpobupke? bBHOTEXHONOTHS KYIbTYPHBIX PACTCHHI.

UccnenoBatenbckass pabota «BwlpammuBanue pacTeHUN B TPOOUpPKEe (MOXKHO BOCIOIB30BATHCS
pe3ylbTaTaMi  MPEABIAYIINX JKCIEPUMEHTOB [0 COCTABICHUIO MUTATEIBHBIX PACTBOPOB JUIS
pacTeHuit)».

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA

3aHATHS B paMKax IporpamMmbl HaIlpaBJICHbBI Ha obOeccrieueHue JOCTHIXCHHSA IKOJBbHHUKaMU
clIeayromux JUMIYHOCTHBIX, MCTAIIPCAMETHBIX U ITPCAMCTHBIX O6paSOBaTeJIBHBIX PE3YJIbTATOB.
JIMYHOCTHBIE pe3yabTaThbl:

B cghepe ecpadsicoanckozo eocnumanusa: TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM
NESTEIbHOCTH IIPU BBIMOJIHEHUN HCCIEAOBAaHUN M IPOEKTOB, CTPEMJICHHE K B3aWMOINOHHMAHHUIO U
B3aUMOIIOMOLIH.

B cgepe nampuomuueckozo 6ocnumanus: OTHOLIEHHE K OHOJOTMM KaK K BaXHOH
COCTABJISAIOLIEH KYJIbTYpPbI, TOPAOCTb 3a BKJIAJl POCCUMCKUX U COBETCKUX YUYEHBIX B Pa3BUTHE MUPOBOU
OMOJIOTUYECKOI HAYKH.

B cpepe oyxoeno-npascmeennozo 6ocnumanus; TOTOBHOCTb OLICHUBATh ITOBEICHUE U MIOCTYIIKU
C MO3MLIMHM HPABCTBEHHbIX HOPM M HOPM D3KOJOIMYECKOM KYJbTYphbl; MOHUMaHHE 3HAYUMOCTU
HPAaBCTBEHHOI'O aCIEKTa JEATEIbHOCTH YeIOBEKa B MEUIIMHE U OUOJIOTHH.

B cpepe scmemuueckozo 6ocnumanus: TOHMMaHUE pOJIU OHOJIIOTMH B (OPMHPOBAHUU
ACTETUUYECKOM KYJIbTYphl JUYHOCTH.

B cghepe gusuueckozo eocnumanus, gpopmuposanus Kyiemypel 300p06bs U IMOYUOHATLHO20
Onazononyyus: OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/10pPOBBIO U YCTAaHOBKA Ha 3710pOBBIN 00pa3 )KU3HU
(310poBOE NUTaHUE, COOMIOACHNE TUTUEHNYECKHUX MTPABHII U HOPM, cOaTaHCUPOBAHHBIN PEXXUM 3aHATUI
U OTIbIXa, peryisipHas (u3ndecKkas aKTHBHOCTbH); OCO3HAHHME IOCIEACTBUI U HENPHUITHE BPEIHBIX
MpUBBIYEK (YIOTpPEOIEHUE ANKOTro0Jisl, HAPKOTHUKOB, KYpEeHHE) U UHBIX (OpM Bpeaa A PU3NYECKOro U
MICUXWYECKOTO 3/I0pOBbs; COOJIIOJIEHHE MpaBMil OE30MacHOCTH, B TOM YHCIE HABBIKM O€30MacHOTO
MOBE/ICHUS B MPUPOAHOM cpefie; CPOPMUPOBAHHOCTh HaBbIKa pediekcuu, yrnpaBieHHe cOOCTBEHHBIM
SMOLIMOHAJIBHBIM COCTOSIHUEM.

B cgepe mpyoosoco eéocnumanus: aKTUBHOE ydacTHE B PEIICHUM IPAKTUYECKHUX 3ajgad (B
paMKax CeMbH, ILIKOJIbI, TOpoJa, Kpast) OMOJIOrMYeCKON U SKOJIOTUYECKOM HANpaBIeHHOCTH, UHTEPEC K
MPaKTUYECKOMY U3yUYEHHIO TpodeccHil, CBSI3aHHBIX C OMOJIOTHEN.

B cghepe sxonozuueckozo 6ocnumanus: OpUSHTALUS HA MPUMEHEHHE OMOJOTMYECKUX 3HAHUHN
IIpH pPeIIeHnH 3a7a4 B 00JIaCTH OKPY’KaloIel cpeibl; 0CO3HAHUE 3KOJOTHUYECKUX MpoOsieM U MyTel ux
pELIEHNsT; TOTOBHOCTD K YYaCTHIO B IPAKTHUECKOH AEATEIbHOCTH YKOJIOTHYECKON HAIIPABIEHHOCTH.

B cgpepe nonumanusa yennocmu Hayuno2o no3HaHus: OPUEHTALUS HA COBPEMEHHYIO CHCTEMY
HAYYHBIX MIPEJICTABICHUNA 00 OCHOBHBIX OMOJIOIMYECKHX 3aKOHOMEPHOCTSX, B3aMMOCBS35AX 4YeloBeKa
C MOPUPOJHOW W COLHMAIBHOWU CpEHOu;

MMOHMMAaHHE POJIN OMOJIOTUYECKOM HayKH B (POPMUPOBAHUN HAYYHOTO MUPOBO33PEHMUS;

pa3BUTHE HAYYHOW  JIOOO3HATETHLHOCTH, WHTEpeca K OWOJOTHYECKOM  HayKe, HaBBIKOB
HCCIIENOBATEIBCKOMN JIeITEILHOCTH.

B cghepe aoanmayuu k usmeHAOUWUMCS YCI0BUAM COYUANLHOU U NPUPOOHOU Cpedbl. aleKBaTHAS
OILICHKA M3MEHSIOIINXCS YCIOBUM; MPUHATHE pelieHus (MHANBUIYabHOE, B TPYIIE) B U3MEHSIOLIUXCS
YCJIOBHUSIX Ha OCHOBAaHHMH aHaIM3a OMOJOTHYECKON MH(POpMAIHMH; TIJIAHUPOBAHUE JeicTBHI B
HOBOWM  CHUTYyallMd Ha OCHOBAHUU 3HAHUI OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.



MertanpeameTHblie pe3yJabTaThl:

B cghepe osnadenus ynusepcanvrvimu yueOHbIMU NOZHABAMETbHHIMU OCUCMBUIMU.
bazoBble ToruYecKue IecTBuUS:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKN OMOJIOTHYECKUX 0OBEKTOB (SIBICHUIA);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMKA OHOJIOTHYECKIX OOBEKTOB (SIBJICHUH,
MIPOIIECCOB), OCHOBAHUS JJIs1 00OOIEHHS U CPaBHEHHSI, KpUTEPHH IPOBOIMMOI0 aHAJIH3a,

¢ y4€TOM MpPEANIoKEHHOM OMOIOrMYecKoil 3a7jaun BBISBIISATH 3aKOHOMEPHOCTH U MMPOTUBOPEUUS
B paccMarpuBaeMblX (akTax W HAONIOACHUSAX; MpeAsiaraTh KPUTEPUH JUIS BBHISBICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUHI;

BBISABJIIATD I[G(I)I/II_[I/ITBI I/IH(i)OpMaI_II/II/I, JaHHBbIX, HGO6XOI{I/IMBIX AJi1 pCIICHUA MMOCTaBJIICHHOM
3aJauy;

BBIABJIATE IMPUYUHHO-CIICACTBCHHBIC CBA3W IIPU HU3YYCHUU OHMOJIOTMYECKHUX SIBICHHUH H
IPOLIECCOB;  JAelaTh BBIBOJBI C  HCIOJb30BAaHMEM  JEAYKTHBHBIX M  HMHJIYKTUBHBIX
YMO3aKIIYEHUH, YMO3aKIIFOUEHUH M0 aHAJIIOTUH, (POPMYJIMPOBATH TMIIOTE3bI O B3aUMOCBSA3SIX;

CaMOCTOSITENILHO BBIOMPATh CIIOCOO pelieHus yuyeOHON OHOJOrMvecKor 3agaud (CpaBHUBATH
HECKOJIbKO BapHaHTOB PEIICHUsI, BELIOUpATh HanboIee MOAXOASIINMA C y4ETOM CaMOCTOSATEIHLHO
BBIJICTICHHBIX KPUTEPHUEB).

bazoBrIe ncceI0BaTEILCKUE ACHCTBHSL:

HCIIOJIb30BATh BOIIPOCHI KaK HCCIIEIOBATEILCKUM HHCTPYMCHT IIO3HAHUS;

(dbopMyIMpoBaTh BOMPOCHL, (UKCHPYIOIIHUE pPAa3PhIB MEXKIY PEATbHBIM H IKEIATeIbHBIM
COCTOSIHHEM CHUTYalluH, 00bEKTa, 1 CAMOCTOSITEIILHO YCTAHABIUBATH UICKOMOE M JIAaHHOE;

¢dbopMupoBaTh TUNOTE3Y 00 UCTUHHOCTU COOCTBEHHBIX CYXKJICHUW, apryMEHTHPOBATh CBOIO
MO3UITAIO0, MHCHHUE,

MPOBOJIUTH IO CAMOCTOATENBHO COCTAaBJICHHOMY IUIaHy HaONIOJIeHWE, HECIOKHBIN
OMOJIOTUUECKUI SKCIIEPUMEHT, HEOOJBIIIOE MCCIIEIOBAHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH
OMosIornYeckoro oobeKkTa (Iporecca) U3y4eHus,

MPUYMHHO-CIIEACTBEHHBIX CBS3€H U 3aBUCUMOCTEN OMOJIOTHUYECKUX 0OBEKTOB MEXy COOOi;

OLICHMBAaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTb HWH(POpPMAIUIO, MOJYyYEHHYIO B XOJ€
HaOJII0/IEHUS U DKCIIEPUMEHTA;

CaMOCTOSITENTLHO (POPMYITUPOBaTH OOOOIIEHUS W BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
Ha6J'II-OZ[€HI/I$I, 3KCHepI/IMeHTa, BJIIAACTH I/IHCTPYMGHTaMI/I OILICHKN I[OCTOBepHOCTI/I HOJ'Iy‘-IeHHI)IX
BBIBOJIOB M O0OOIICHUIA;

HpOFHO3HpOBaTI> BO3MOXHOEC )IaJ'II:HefIHIee paSBI/ITI/Ie 6I/IOJ'IOFI/I‘~IGCKI/IX HpOHeCCOB n #ux

MOCJICACTBHUA B AHAJIOTUYHBIX WM CXOJHBIX CUTYAalUAX, a TAKKC BbIIBUTATh IIPCAIIOJIOKCHUSA 00
HX PAa3BUTHUU B HOBLIX YCJIOBUAX U KOHTCKCTaXx.

PaGotra ¢ nuadopmarmeii:

MPUMEHSTh Ppa3IMYHble METOJbl, HMHCTPYMEHThl M 3ampochl MpU TMOHCKE U 0TOOpe
Ononorndeckoi H(pOpPMALUK WK TAHHBIX U3 UCTOYHUKOB C YYETOM MPEATIOKEHHON yueOHOU
OMOJIOTHYECKOM 3a/1a4u;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATH M HUHTEPIPETUPOBATH OHOJIOTHYECKYIO
MH(OPMALINIO Pa3IMYHbIX BUIOB U (hOPM MpeacTaBICHUS;

HaXOJUTh CXOAHBIE apTyMEHTHI (TIOATBEPKIAIOIINE HIIM ONPOBEPTAIOIIUE OJIHY U TY K€ UJIEI0,
BEPCHI0) B PA3IMYHBIX HH(POPMAITMOHHBIX HCTOYHHUKAX;

CaMOCTOSITENILHO ~ BBIOMpATh ONTUMAJbHYIO (OpMy TpeAcTaBleHUs UHPOpPMALUU |
WUTIOCTPUPOBATH pelacMble 3a7aud HECIIOKHBIMHU CXeMaMHU, TnarpaMMaMu, HHOH TpaduKoi u
X KOMOWHAIUSMH,

OLICHUBATh HAA&KHOCTh OHOJOTMYECKOW HH(OpPMALMM 1O KpPUTEPUSM, MPEAIOKEHHBIM
YUUTEJIEM WU CPOPMYITUPOBAHHBIM CAMOCTOATEIBHO;



3alIOMUHATh U CUCTEMaTU3UPOBATh OUOJIOIHUECKYI0 HH(OpMAIIHIO.

B cghepe osnadenus ynueepcanvhvimu yueOHbIMU KOMMYHUKAMUBHHIMU OelUCmeUsMU
OOuieHue:

BOCIIPUHUMATh U (POPMYITUPOBATH CYXICHHUS, BHIPAXKATh SMOIMH B MPOIECCE BBITIOTHEHUS
MIPAKTUYECKHUX U JIaOOpaTOPHBIX padoT;

BBIpaXKaTh c€0s1 (CBOIO TOUKY 3pEHUsI) B YCTHBIX U IUCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIICHHS, MOHUMATh 3HAYCHUE COIMAJBHBIX 3HAKOB,
3HATh M PACIO3HABATH MPEINOCHUIKYM KOH(PIUKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI, BECTU
IIEPETOBOPBI;

MOHUMATh HAaMEPEHHUs JPYTuX, MPOSBIATh YBOKUTEIHHOE OTHOIICHHE K COOECeTHHKY M B
KOPPEKTHOH (opme (GOopMYIHPOBATH CBOU BO3PAKECHUS;

B XOJ€ [uajora W/WIM JUCKYCCHM 33/1aBaTh BOMNPOCHI 10 CYHIECTBY 0OCYXIaeMoii
OHMOJIOTMYECKON TEMbI M BBICKA3bIBATh WJICH, HAIICJICHHBIC HA PEIICHUE OMOJOTUICCKON 3a/1a9u
U ToJiiepKaHue 0JaroxenaTeIbHOCTH OOIEHUS;

COITIOCTABJIATH CBOU CYXXACHUA C CYXICHHUAMHU APYIUX YYACTHUKOB AUAjiora, O6Hap}I)KI/IBaTI>
pasimiusg U CXOACTBO HO3I/II_[I/II71;

HY6J'II/I‘1HO MpEACTABJIATh PE3YJbTAThI BBIIIOJITHEHHOI'O OMOJIOrMYECKOr0 OIBITa (BKCHepI/IMeHTa,
HCCIICOOBaHUA, HpOCKTa);

CaMOCTOATCIIbHO BBI6I/IpaTB (1)OpMaT BBICTYIIJICHUS C y‘IéTOM 3aJlav [MIPpC3CHTAlluU U 0COOeHHOCTEN
ayaIuTOpun M B COOTBCTCTBHMM C HHM COCTaBJIATH YCTHBIC W IIMCbMCHHBLIC TCKCTBI C
HCITIOJIb30BAHHUEM WNIFOCTPATUBHBIX MATCPHAJIOB.

CoBMecTHAas AeSITENLHOCTE (COTPYIHUYECTBO):

[IOHMMaThb W HCHOJIb30BaTh NPEUMYIIECTBA KOMAaHAHON M WHAMBUIYaIbHOH pabOTHI NpH
pelIeHNd KOHKpPETHOW  OHOJOrM4eckoid mpoOiieMbl, O0OOCHOBBIBATH  HEOOXOJIUMOCTH
NPUMEHEHHS TPYNIOBBIX (hOPM B3aMMOAECHUCTBUS PU peIlIEHUH IOCTaBICHHOHN yueOHOM 3a1auH;

NpUHUMAaTh LOCJIb COBMECTHOM ACATCIBHOCTH, KOJUICKTUBHO CTpPOUTH I[GI\/'ICTBI/HI no eé
JOCTHIKEHHUIO: paclpeliesiiTh POJH, JOTrOBapuBaThcs, OOCYXIaTh NPOLECC U pe3yabTar
COBMECTHOH paboThI;

YMETH O606HIaTI> MHCHUS HECKOJIBKUX J'IIO)IGfI, MMPOABJIATE TOTOBHOCTb PYKOBOAWUTD, BBIIIOJIHATD
MOpY4YCHUs, TOAYUHATHCA,

IUIAHUPOBaTh OPraHU3aLMI0 COBMECTHOM padOThl, ONPENENATh CBOIO poib (C  Y4ETOM
NPEANOYTeHUl 1 BO3MOXKHOCTEH BCEX YYAaCTHHKOB B3aMMOJAEHUCTBHS), PACHpPEIeNsaTh 3aJa4u
MEX/1y YJeHaMH KOMaH]Ibl, y4aCTBOBaTh B I'PYMNMOBBIX Gopmax paboThl (0OCykaeHUs, 0OMEH
MHEHMSIMU, MO3TOBbIE LITYPMBI U HHBIE);

BBITTIOJIHATH CBOXO 4aCTh pa6OTBI, AOCTUTaTh KAUECTBCHHOI'O PE3YyJIbTaTa 110 CBOEMY HAITPAaBJICHUIO
U KOOPAUHUPOBATH CBOU JIENCTBHUS C APYIrUMH YJICHAMH KOMAH/bI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOWIMH MPOAYKT MO KPHUTEPUSM, CaMOCTOSATEIbHO
c(OpPMYIHPOBAHHBIM YYAaCTHUKAMU B3aMMOJIECHCTBHS, CPaBHHMBAThb PE3YJIbTAaThl C HMCXOJHOMN
3ajadeil M BKJIAJ KaXKJOro WieHa KOMaHIbl B JOCTHXKEHHME PE3yJIbTaTOB, pa3lelsaTh chepy
OTBETCTBEHHOCTH U IPOSBIATH TOTOBHOCTH K IIPEJOCTABICHUIO OTYETA MEPE] TPYIIION;

OBJIAJIETh CUCTEMOW YHHMBEpPCAJIbHBIX KOMMYHHMKATHBHBIX JEHCTBHUI, KOTOpas oOecrieuyuBaeT
c(OPMHPOBAHHOCTH COIMATIBHBIX HABBIKOB U AMOIIMOHALHOT'O MHTEJIEKTA IIIKOJIEHUKOB.

B cgepe  osnadenus VHUBEPCATbHLIMU VUeOHbIMU — pe2ylsmUGHbIMU oencmeusimu.
Camoopragu3anus:

BBISIBJISITH TPOOJIEMBbI JJISl PEIICHUS B JKU3HEHHBIX W YUEOHBIX CHUTYyalUsX, HCIOJb3Ys
OMOJIOrMYeCKHEe 3HAHUS,;

OPHEHTUPOBATHCS B PA3MUYHBIX MOJIXOAAX NPUHATHS peIIeHui (MHIUBUIYaIbHOE, NMPUHSATHE
pellIeHns B IpynIe, IPUHIATHE PELLICHUN TPYIIOo);



® CaMOCTOSITEJILHO COCTABJISTh QJTOPUTM DPEIICHUS 3a1a4yd (WM €ro 4acTh), BEIOMpATh CIOCO0
pemieHusi y4eOHOW OMOJIOTHYECKOW 3a7a4ul ¢ Y4ETOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH MIPEyIaraéMble BApUAHThl PELICHUN;

® COCTaBJIAATh IUIAH JeHCTBUH (TUIaH peayin3allii  HAMEUCHHOTO alTOPUTMAa PEUICHUs),
KOPPEKTHPOBATh MPEIJIOKEHHBI aIrOPUTM C YYETOM TOTYYCHHS HOBBIX OHMOJOTHYECKHX
3HaHU# 00 3y4yaeMoM OMOJIOTHYECKOM 0OBEKTE;

® Jenath BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb (pediiekcus):

® BIAJCTh CIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIINY U pedIeKcum;
® J1aBaTh aJICKBATHYIO OIICHKY CHTYAIlMX M MPeIaraTh MiaH e€ H3MEHECHNS;

®  YYUTBHIBATh KOHTEKCT U NPEIBHUIETH TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIPU pPELICHUHU
y4eOHOM OMOJIOrHYecKOr 3a1a4M, aAaTHPOBATh PELICHUE K MEHSIOIIUMCS 00CTOSTETILCTBAM;

® OOBIACHATH MPUYMHBI TOCTHKEHUS (HEJOCTHKEHHSI) pe3yJIbTaTOB JIeTEIbHOCTH, aBaTh OLEHKY
npUOOPETEHHOMY OTIBITY, YMETh HaXOAUTh TIO3UTUBHOE B IIPOU3OMIC/IICH CUTYallNH;

® BHOCUTh KOPPEKTUBBI B JESATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, W3MEHUBIINXCS
CUTYyalluid, yCTAHOBJIEHHBIX OIINOOK, BOSHUKILIUX TPYIHOCTEH;

® OLEHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM.
OMOLIMOHAJILHBII UHTEIUIEKT:

® pa3nuyaTh, Ha3blBaTh U YNPABIATH COOCTBEHHBIMH 3MOLMSAMHM M 3MOLUAMU
APYTHX,

®  BbLIBJIATH U AHAIU3UPOBATH IPUUUHBI SMOLIUH;

® craBUTh ce0s HAa MECTO JIPYroro 4ejoBeKa, IOHMMAaThb MOTHUBBI U HAMEPEHHUS APYroro;

® PEryJIMpoBaTh CIOCOO BBIPAXKEHUS SMOLIUI.

e [Ipunstue ceds u APYyrux;

® 0CO3HaHHO OTHOCHUTBCA K APYTOMY Y€JIOBEKY, €ET0 MHEHUIO;

® [IpU3HAaBaTh CBOE MIPABO Ha OLIMOKY U TaKOE K€ MPaBo JIPYroro;

® OTKPBITOCTb ce0€ U APYTUM;

® 0CO3HaBaTh HEBO3MOKHOCTbh KOHTPOJIMPOBATH BCE BOKPYT;

® OBJIA/IETh CUCTEMOW YHHUBEPCATbHBIX YUCOHBIX PETYIATUBHBIX JEHCTBHI, KOTOpas 0OecrieunBaeT
(GOpMHUpPOBAHHE CMBICIOBBIX YCTAHOBOK JUYHOCTU (BHYTPEHHSSI TMO3ULMS JIMYHOCTH), U
JKU3HEHHBIX HAaBBIKOB JUYHOCTH (yMpaBieHHUS COOOM, CAMOAMCIMILIUHBL, YCTOWYHBOTO
MTOBEJICHNSA).

IIpeameTHbIe pe3yJIbTaThl OCBOCHUS POrPaMMBbI

B no3HaBarenpHOM (MHTEIUIEKTYaTbHON) cdepe:

— TMNpuOOpEeTEeHHE OIbITa HCIOJB30BAHHUS METOJ0B OMOJIOTMYECKOW HAyKH C LENbI0 H3yueHUs
OMOJIOTHYECKUX O00BEKTOB, SBJICHUN U MPOLIECCOB: HAOIIOJCHNE, ONMCAHUE, TPOBEACHNUE HECIOKHBIX
OHMOJIOTUYECKHUX OMBITOB U SKCIEPUMEHTOB, B TOM YHCJIE C UCIOJIb30BAHUEM AHATIOTOBBIX U IU(PPOBBIX
OMOJIOTMYECKUX MTPUOOPOB U HHCTPYMEHTOB;

— (dopmupoBaHUE yMEHHS HMHTETPUPOBATH OMOJOTMYECKHE 3HAHUS CO 3HAHUSMHU M3 JIPYTHX
yueOHBIX TpeaMETOB ((U3UKH, XUMHH, Teorpaduu, UCTOPUH, OOIIECTBO3HAHUS H T. [I.);

— ¢opMHupoOBaHHE YMEHHUH pemiaTh y4yeOHBIE 3a/Jaud OMOJOTHYECKOTO COJEPIKAHMS, BBISABIIATH
MIPUYMHHO-CIIEICTBEHHBIE CBS3U, MPOBOAUTH KAYECTBEHHBIE M KOJIWYECTBEHHBIE PACUETHI, JEIaTh
BBIBOJIbl HA OCHOBAHUU TMOJYYE€HHBIX PE3YJIbTATOB;

— (opmupoBaHue yMEHUS TUIAaHUPOBATh y4eOHOE UCCIIEIOBAHKE W IPOEKTHYIO padoTy € y4eTOM
MIOCTaBJIEHHOM 11enu: popMyIHpoBaTh MPOOIEMy, TUIIOTE3Y U CTABUTh 33J]a4l UCCIIEI0BaHuUs, BHIOUpATh



aICKBATHO MMOCTaBJIICHHOM neim MCTOAbI, ACHAaTh BBIBOAbBI IO PE3yJibTaTaM HUCCICAOBAHUA HIIN
HpOGKTHOﬁ JACATCIIBHOCTH,

— dopmupoBanue wuHTEpeca K YrayOJIeHHIO OHONOTHYECKUX 3HaHWUW (mpennpoduiibHas
MOJITOTOBKA U MPOoQeCcCHOHANbHAS OPUEHTAIMs) U BBIOOPY OMOJIOTMHM Kak IpoUiIbLHOrO mpeaMeTa Ha
CTYIEHHU CPEIHETO MOJTHOT0 00pa3oBaHus I Oyayiiel npoeccnoHaIbHOM IeATeNIbHOCTH, B 00J1aCTh
OHMOJIOTHH, MEIUIMHBI, SKOJIOTUH, ICUXO0JIOTUH, BETEPUHAPUH, CETLCKOTO X03HCTBA;

— BIAJCHHE HaBbIKAMU pabOThl ¢ WHPOPMAIMEH eCTECTBEHHO-HAYYHOTO COJACPIKAHMS,
MIPEJICTAaBICHHON B pa3Hoi (opMme (B BUAE TEKCTa, TAOJMYHBIX JaHHBIX, CXeM, IpaUKOB, qHarpamm,
MOJIEJICH, N300paKEeHHUH ), KPUTHYECKOT0 aHaJIM3a HH(MOPMAIIMK 1 OLICHKH €€ JOCTOBEPHOCTH;

— YMEHHE WHTETpHpOBATH OMOJIOTMYECKHE 3HAHHS CO 3HAHUSAMHU JIPYTUX YUYEOHBIX IMPEIMETOB;
UHTEPEC K YIIIyOJCHUIO OMOJIOTHUECKUX 3HAHWN U BBIOOPY OMOJIOrMH Kak MPO(UIBHOrO MpeaMeTa Ha
YpPOBHE CpeHero oomiero oopazoBanus JUisi Oyaymieid mpodecCHOHaTbHON JIeATETPHOCTH B 00JIACTH
OMOJIOTHH, MEAMIIUHBI, YKOJOTHH, BETCPUHAPHH, CEILCKOTO XO35AHCTBA, MUINEBON MPOMBIIICHHOCTH,
IICUXO0JIOTHH, UCKYCCTBA, CIIOPTA - UMETh UCTKHUC NPCACTABICHUA O MaTepHaHHCTHqGCKOﬁ CYIIHOCTH
T€HOMOB YHBBIX OPTAaHU3MOB U PETYJISILUIO UX PabOTHI;

— 3HAHHME OCHOBHBIX (DAKTOPOB OKPYKAMOIIEH CpPeIbl, BIUSIONINX HA Pa3BUTHE U CYIICCTBOBAHUE
KUBBIX OPraHU3MOB, afanTalui K hakTopaMm OKpYKarollei cpeibl;

— 3HaHHC OCHOBHBIX I1OAXOO10B 6I/IOTCXHOJ'IOFI/II/I, HCIIOJIB30BaHUs €€ )IOCTI/I)KCHI/Iﬁ B COBpGMCHHOfI
KHU3HHU 4YCJIOBCKA, OCOOCHHOCTH MCIIOJIB30BaHUS >KHUBBIX OpTraHu3MOB IJid HPOU3BOACTBCHHBIX HYXKI
YCJIOBCKaA,

— 3HaHME OCHOBHBIX IIOJXOJIOB CEJIEKIMH M OHOTEXHOJOIMH KYJIbTYPHBIX pPACTEHHI,
XapaKTepu3oBaTb TICHETUYECKH MOJIUGUIMPOBAHHBIE  PACTEHMs, ONEPUPOBATH  IOHATUSAMH,
rudpuansanusi, OTAajlieHHas TI'UOpuAM3aIus, HCKYCCTBEHHBIM OTOOp, TeTepo3uc, TpaHcpopMmarus,
MyTareHes, TeHeTHUECKOe PEeJaKTUPOBAHUE;

— I[MOHUMAaHHEC MOJICKYJIIAPHBIX MEXAaHN3MOB pC€ajindalilun HaCJIGI[CTBeHHOfI I/IH(l)OpMaIII/II/I U YMCHUC
CBO6OI[H0 ONCprupoOBaTb OCHOBHBIMU IMOHATHAMHA MOJ'ICKyanpHOfI OuoJIoTUH U ee COBPECMECHHBIX
HaHpaBJ’IeHI/Iﬁ — I'CHOMHUKH, MCTA'CHOMUKHU, [IPOTCOMUKHU

— 3HAHUE OCHOBHBIX 3a00JICBaHMI YCJIOBCKA, MCXAaHU3MOB HUX pPa3BUTHA, crocobax uX
JUArHOCTHUKH U JICUHCHU I,

— (opMHUpOBaHHME YMEHHUS UCIIOIB30BATh MOHATUHHBIN annapaT 1 CUMBOJIMYECKHH SI3bIK TEHETUKH,
IpaMOTHOE TIPUMEHEHHE HAayYHBIX TEPMHUHOB, IOHATUH, TEOPHH, 3aKOHOB /s OOBACHEHMS
Ha0J1t0/1aeMbIX OMOJIOTHYECKUX O0BEKTOB, SBJIEHU U MPOLIECCOB, O3BOJISIIOIINX 3aJI0KUTh PYHIAMEHT
Hay4YHOT'O MUPOBO33PEHHUS.

B 11eHHOCTHO-OpHEHTAIIMOHHOM cdepe:

— 3HAHHUEC, YTO IMPUMCHCHNUEC COBPECMCHHBIX TEXHOJIOT Uit MOJ'ICK}U'ISIpHOﬁ OMOJIOTUH IIO3BOJISET ycnueuHo
peumaTb TakKue 3H060IIHCBHBIG HpO6JICMLI, KakK OXpaHa Opr)KaIOIJ_Ieﬁ CpCabl, COXpaHCHHUC 3J0POBbA
YCJIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC DKOCHUCTEM.



TEMATHUYECKOE IINTAHUPOBAHUE
Moayab «OCHOBBI pacTeHHeBOACTBa» 7 Kiacc (34 yaca)

Tembl OcHoBHoOe coaep:kaHue JeATeJbHOCTD
LIKOJbHUKOB
Tema 1. BBenenne B UYro-Takoe paCTCHUEBOACTBO: [IpakTuyeckas pabora

pacrenuneBoacTBo (1 4)

OCHOBHBIC (baKTopBI BbIpallluBaAHU A

pacTeHui.

HcTopus pa3BUTHS arpOXMMHUYECKUX
3HaHui (padotsl M.B. JIomoHOCOBa,

10. JInubuxa, Byccenro, B.B.

HokyuaeBa, K.A. Tumupszesa, I1.A.
Kocreruesa, JI.H. I[IpsHumHuKoBa 1

zp.).

«bouxka JIubuxay.

Tema 2.
ArpoTrexHu4YecKui
IKcnepuMeHT (3 1)

[IpaBuia nocTaHOBKU
arpo’KCIIEPUMEHTOB.
ITocTaHOBKA DKCIIEPUMEHTOB C
pacteHusiMu. Bb10op TeMbl,
COCTaBJICHHE TMIIOTE3bI, LIEIH U
3aJ1a4 HKCIIEPUMEHTA 110
BBIPAILIMBAHUIO PACTCHUI B
KOHTPOJIMPYEMOU CpeJie.
Kontpomnu, noBropHocTH,
IIPOBEJICHUE DKCIIEPUMEHTA.
[InanupoBaHue dKCIIEPUMEHTA.
OreHka pe3ysbTaToB
9KCIEPUMEHTA.

OcBoeHME TEXHOJIOTHH
KpYyTJI0TrOJUYHOTO BBIPAIUBAHUS
CaJIaTOB U MUKPO3€EJICHU B
KOHTPOJUPYEMBIX
UCKYCCTBEHHBIX YCIOBHSIX.

Hccnenosarenbekas
pabota «dDakTopsl,
BIUAIOIINUE HA
popacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[IpakTuyeckas pabota
«CO0p yCTaHOBKH ISt
BBIPAILMBAHUS PACTCHUH B
KOHTPOJIUPYEMBIX
YCIIOBHSX».

Tema 3. Poab
XHMHYECKHX
3JIEMEHTOB B
NUTAHUM PACTeHUI

(10 v)

Bopa. Pacteop. BeITsxkka.
AHUOHBI, KATHOHBI,
3JIEKTPONPOBOIHOCTH U pH
pactBopa. Ponb xuMruyeckunx
9JIEMEHTOB B MUTAHUH PACTCHHIA.
[Tonyuyenue nuTaTeabHBIX
BEIIIECTB PACTCHUSIMH.

Y noOpenus: opraHnuecKue,
MUHEpaJIbHEIE,
MHUKpoOHoornaeckue. Trrb
NUTaHuA pacTeHuil. Bo3ayniHoe
1 MUHEpabHOE (KOPHEBOE)
NUTaHuE pacTeHu. TpaHcnopT
MUTATEIbHBIX BEIIECTB

[IpakTuueckas pabora
«CXeMbl MUTATENbHBIX
pactBopoB. Pacuer 103
ynoopeHuit s
MUTATEIBHBIX PACTBOPOB.
[IpakTuueckas pabora
«ITpaBuiia cMemMBaHuUs
yIoOpeHuii»
[IpakTuueckas pabora
«IIutanue pacTeHmil:
TEXHOJIOTHS
IPUTOTOBIICHUS
IUTATEIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIbTYp».




pacTeHui: BOCXOASAIMUN U
HUCXOIIIIUN TOK. Baxkneiimue
KaJuitHele, pochopHbIe U

a30THBIC YA0OpEHUs, UX

cBoricTBa. [IpocTeie U crnoxHbIE
y100peHusl.

Poct u pasButue pacteHuii:

JTanbl OHTOreHe3a, GaKTopbl,
BJIMSIOIINE HA POCT PACTEHUN:

CBET, I'yCTOTa MOCAJ0K, IUTAHUE,
cyocrpar.

Oco0eHHOCTH TUTAaHUS PACTCHUM
a30TOM. A30T ¥ €ro 3Ha4eHHUE B
JKU3HU pacTeHud. @OpMBI a30Ta U UX
MpEBpAaICHUE B TIOYBE.

Uctounuku docdopa 1ist pacTeHHUS.
3naueHue GocopcoaepKammx
COeMHEHMH B KieTKe. Ponb
MaKpO3PTrUYeCKUX COSIUHEHUN
dbocdopa B 3HEPreTUIECKOM OOMEHE.
Brnusinue kanus Ha pusndeckue
CBOWCTBA MPOTOILIa3Mbl, Ha (PEPMEHTHI
yIIEBOIOPOAHOTO 0OMEHa, CUHTE3
OCJIKOB U JIp.

Ponb xanus B nognepxanuu
HOHHOI0 0ajaHca B TKaHIX, B
IIpoLeccax caMOperyJsaiuu.
Perynaropnas n
CTPYKTypooOpa3oBaresibHast poJib
KaJblus. Y4yacTue B 00pa30BaHUU
KJIETOYHOW CTEHKH, OJACPKAHUH
CTPYKTYpbl MEMOpPAH U perysuus
UX IIPOHUIIAEMOCTH. 3HAUYEHUE
MarHus B MeTa0oJIM3Me pacTeHHH.
Marnuii B coctase xjopoduiia,
CXOZCTBO XJIopoduiia u
reMOrjJo0MHa KaKk CBUAETENbCTBO
€IMHCTBA OPraHUYECKOTro MHUpA.
Cepa 1 ero OCHOBHBIE COEIMHEHUS,
UX POJIb B CTPYKTYPHOU
OpraHu3aliy KJIETKH, y4acTUe B
OKHCITUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKITUAX
MUKpO3IEMEHTBL.

[IpencraBnenus o ponu
MHUKPO3JIEMEHTOB B MeTab0IM3Me
pactenuii. OcoOeHHOCTH
MOCTYIUIEHUS MUKPO3JIEMEHTOB B
pacTeHus.

CHHEpru3m U aHTaroHU3M HJIEMEHTOB
NIATaHUs pacTeHu. PacturenpHas
JMAarHOCTHKA U METOJIbI
UICHTH(PUKAIIUN HEIOCTATKA/M30bITKA
9JIEMEHTOB MUTAHHUSL.

[IpakTuyeckas pabora
«MOHUTOPUHT
MHUHEPaJIbHOTO MUTaHUS
pacTeHui.
[IpakTuyeckas pabora
«PacturenbHas
JIMarHOCTUKA.
HccnenoBatenbckas
pabora «Or1eHKa
COCTOSIHUSI KOMHATHBIX
pacTeHui, paCTeHUH Ha

IIKOJIBHOM TeppUTOpHUH,
yCTaHOBKA IPUYUH
IIATOJIOTUYECKUX COCTOSTHUI
(Ipy HATTUYHHN)».
UccnenoBarensckas pabora
«OLeHKa BIMSHUS PA3IUYHbIX
3JIEMEHTOB Ha COCTOSIHUE
pacTeHuii (cocTaBieHHue
Pa3IUYHBIX [TOJKOPMOK)».




Tema 4. Peryasitopsl
pocTa pacTeHHH.
3ammra pacrenni (2

)

ITonsTHE O perynaropax pocra
pactenuii. CTUMYISTOPBI pocTa —
(bUTOrOPMOHBI (aYKCHHBI,
rub0epeIUTHHBI, IUTOKUHUHBI).
HNHrubéutopsl pocta pacTeHHI:

1. npuponusie (abcuuszosas
KHCJIOTa U HEKOTOPBIC
(heHONIbHBIC BEIIECTBA
(ukymapoBasi, KOpHU4YHasi,
CAJINLIUIIOBAsI KMCIIOTHI).

2. cunternyeckure (MOp(HaKTHHBI,
perapaaHThl, 1e(OTUAHTHI,
JICCHUKAHTBI, TePOUIINIBI).
@OUTOMOHUTOPUHT U OLICHKA
cocrosiHus pacteHuil. CoBpeMeHHbBIS
CIOCOOBI MOHUTOPHUHTA.

3ammTa paCTeHH OT BpEeIUTENCH:
OCHOBBI

ouomerosa.

[IpakTuyeckas pabota
«DUTOMOHUTOPHHT U OLICHKA
COCTOSIHUS PACTEHUH.
CoBpeMeHHbIE CITOCOOBI

MOHUTOPUHTA.
HccnenoBarensckas padorta
«Bnusane
rerepoaykcuHa Ha
npopacTaHue (poct Ha

PAa3HbIX CTaAUAX, B PA3HBIX
YCIIOBHSIX ) Pa3IUYHBIX
pacTeHui.

[TpakTrueckas pabora
«MHCcekTapuu: npaBuiia u
YCIIOBHSI pa3BEACHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
NMOYBEHHAaN
KYJbTYPbI, HX
NpUMeHEeHue B
BbIPAIIIUBAHUU
pacTeHuu.
®dusnosiorns
pacrenmii (4 1)

Bonanas, necuanas u noyBeHHas
KYJbTYpbI, UX IPUMEHECHUE B
BbIpAIllUBaHUU PACTEHUM.
[IpoBenenue Boabl B KOpHE U cTE0IIE
pacTeHui.

BoaHbIi pexuM pacTeHUI: CTPOCHUE
yCThHUIL: (PAKTOPBI, BIUSIOIINE HA UX
PacKpbITHE U 3aKpbITHE. 3HAUECHHE
MEXaHU3Ma PEeryJIalNI UCTIApEHUS
BJIar¥ PaCTEHUEM.

DOTOCUHTE3 — YHUKAJIbHBIN IPOLIECC
pactenuii. TeMHOBas U cBeTOBast (Ppa3bl
¢dboTocuHTE3A.

3HavyeHne GOTOCUHTE3A JIJIsl AKUBBIX
opranu3moB. @akTopsl pocTa
pacTeHui: BO3AYyX U a’dpanus.
[Ton3emHOE NpIXaHUE PACTEHMI: COCTAB
MIOYBEHHOT'O

BO3/yXa, ra3000MeH. ['a3000MeH npu
0ecrouYBEeHHOM BBIpAIllMBaHUM.

[IpakTuyeckas pabora
«KopHeBoe naBiieHHEY.
[IpakTuyeckas pabora
«IpuroroBnenue npenapara
YCTBHIL METOJIOM CIIEIIKa».
HUccnenoBarenbckue paboThbl
«BnusHue ycioBuii
colepKaHusl paCTCHUHN Ha
KOJIMYECTBO YCTBHII».
[IpakTuueckas pabota
«DyHKIIMOHAJIbHAS
JIMarHOCTHKA PACTEHUH 110
AKTUBHOCTH XJIOPOILJIACTOB.
Hccnenosarenbckas pabota
«Onpenenenue xaopodpuiia
A u b,Ouienka axtopos,
BIIMSIIOIIMX HA HEEY.
[IpakTuyeckas pabota
«Aspanus, CO2 u O2.
JpIxaHue pacTeHHII».
[IpakTuueckas pabota
«/Iprxanne pacrenuit:
OLIEHKAa MTHTEHCUBHOCTH
JBIXaHUS paCTEHUHN 1
IUIOZIOBY.
HccienoBarennckue

pabots! «Bausuue

crioco0a BbIpALMBaHUS
(cocraBa mUTaTENHHOM
CMECH, CXEMbI BHECEHUS)

Ha POCT U Pa3BUTHS
pa3JIMYHBIX PACTEHUI.




Tema 6.
KyabTypHbie
pacTeHusl.
CoBpemeHHbIE

ACHEeKTHI CeJIEKIUN
(10 v)

Kak genoBek cran ucnoap30BaTh
pactenusi? CBsA3b pa3BUTHS
LMBWIN3ALMU YEJIOBEKA U
OJIOMAallIHUBAHUS PACTECHUM.
Jomectukanusi.
HacnencrseHHoCTh 1
U3MEHYMBOCTH — OCHOBHBIE
CBOMCTBA )KMBBIX OPraHU3MOB.
N3menuuBocTs. Buabl
W3MEHUYUBOCTb.

I'en —maTepuanbHbI HOCUTEIbD
HAaCJIEACTBEHHOCTH U
n3MeHYMBOCTH. HykiienHoBbie
KkucinoThl. Jlokanuzanus
F€HETUYECKOT0 MaTepHalia B
KJIeTKe. [[eneHune KIeTok.
Permukanusa JJHK. OcHoBHast
JIOTMa MOJIEKYJISIPHOM OMOJIOTHH.
Tpanckpunuus. Tpancnsius.
Myranuu.

DddexT OyThUIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHooOpasue. Uto Takoe
reH0aHk? 3aueM COXpaHsTh
TEHETUYECKUE PECYPChI

pactenuii? OCHOBHBIE
CIOCOOBICOXPAHEHUSI TEHETHUECKUX
PECYPCOB pacTeHHi (ex situ u in situ).
3nauenue padot H.M. BaBusnosa. 3akoH
TOMOJIOTHYECKUX PSI/IOB.

LleHnTpBl NPOMCXOKACHUS KYJIbTYPHBIX
pacrenunii H.W. BaBunosa u [1.M.
XKyxoBckoro. OCHOBHBIE METOBI
cenekuuu. ['népuauzans. ®opmbl
or6opa. OCHOBHbIE HaNPaBICHUS
CeNIeKIUU: YIy4llIeHHe YPOKaHOCTH,
YCTOWYHMBOCTH K OMOTUYECKUM U
abuoTtnyeckuM (hakTopam.

Ectb 11 xu3Hb B IpoOupke?

broTrexHonorus KyabTypHBIX pacTEHUM.

Kak yenoBek MoxxeT MOIUUIIPOBATH
pactenusa? I eneTnyeckoe
penaktupoBanue. CoBpeMeHHbIE
MOJXOIbI U

JIOCTH>KEHUS TEHETHYECKOT O
pEIAKTUPOBAHUS PACTEHUIA.

Huckyccust
«lomectukanusi, Bce 1
pacTeHust U )KUBOTHBIE,
KOTOPBIC )KUBYT PSJIOM C
YEIIOBEKOM UM
0JIOMAIIIHUBAIOTCS?
MOHO 11 CUUTATH
TapakaHa 0JIOMAIlTHEHHBIM
YKUBOTHBIM?».
[IpakTuyeckas pabota
«MonudukanmonHas
U3MEHYUBOCTD (JIUCTHA,
UTOJIKU C OJTHOTO
JIEpeBa)».

[IpakTuueckas padora
«['eH — UHCTPYKIHS 10
cOopke KJIeTKH (Ha Oucepe
WM KOHCTPYKTOPE)».
[IpakTuueckas pabora
«Myrtanus Ha 6yTepopoe
(J1F0001 00BEKT M3
npeplayIel padoThl, Tae
W3MEHEHUE HHCTPYKITUN
PHUBEIET K N3MEHEHHUIO
BHEITHETO BUA

obbekTa)y. [IpakTnueckas
pabota no rpynmam «OTKy1a Ha
HAIINX CTOJaX
(PyKTBI/OBOIIN/3TAKH.
[IpakTuueckas pabota
«BpipamuBaem ropox. Kak
NPOBECTH CKPEIINBAHKE Y
ropoxan.

Hccnenosarenbckas paborta
«BplIpamyBanue pacTeHU B
pobupke» (MOKHO
BOCIOJIb30BaThCs pe3yIbTaTaMu
MPEABLIYIIX SKCIIEPUMEHTOB
10 COCTABJICHUIO MUTATEIBHBIX
PacTBOPOB JIJIsl paCTEHUM ).
[IpakTuueckas padota
«["eHOMHBIE HOKHHUIIBI
(MonenupoBaHue paboThI
cuctembl CRISP-Cas)».




Tema 7. HanzemHsble 1 moa3eMHbIE OpraHbl [IpakTruueckas pabota
PacTrurenbnas pactenuid. [loGer u Bumon3amenennpiii | «lIpenenbHo 1OMyCTUMBIE
npoaykuus (4 1) nober pacteruii. CriocoObI koHneHTpanuu (I11K) n
Pa3MHOXKEHUS PACTEHUH. METO/IbI KOHTPOJIS
[TonsiTHe 0 KayecTBE MPOTYKTOB 0€30IMaCHOCTH PACTUTEIHHBIX
nutanus. [Ipobaembl KOHKYpeHIUN MPOJYKTOB MTUTAHUSY.
OTEUECTBEHHBIX MPOYKTOB MUTAHUS HccnenoBarensckas pabora
¢ UMNopTHbIMU. Jloructuka goctaBku | «OleHKa KayecTBa
U CpE/ICTBA COXPaHEHUs MPOIYKTOB BBIPALICHHOW MUKPO3EJICHI
MATaHUSI. (6o cBos, OO U3
Mukpo3eieHb: 0JIe3H0CTh U marasusa). [IpakTuueckas
TEXHOJIOTHUSI. pabora
XUMUYECKUI aHAIN3 «MeToabl OLIEHKH Ka4eCTBA
MPOYKIIHH. OcHoBBI PaCTUTENBHOM MPOTYKIIHH:
criekTpodoToMeTpun. XpaHEHUE U COXPAHHOCTh
[Torenmomerpusi. MUTATENbHBIX BEIIECTBY (110
Xpomarorpadus. JOCTYITHOMY 00OPYIOBaHUIO).
HUccnenoarensckas paboTa
«Onpenenenue surtamuna C
METOJIOM 00paTHOTO
TUTPOBAHUSA B IUIOAAX Ha
pa3HOM Cpoke (crmocobe)
XPAHCHUSD).
Monayab «buorexnosorus» 8 kiace (17 yacon)
Tembl OcHoBHoOe cofiep:kaHue JesiTeIbHOCTD
HIKOJbHUKOB
Tema 1. [TonsiTne OuorexHoIOrNu. 3aueM [TpakTrueckas padora

BuorexHosorus (1

4)

4eJI0BeKY OMOTEXHOJIOTHH, B YEM UX
MPEUMYIIECTBO TEepel XUMUIECKUM
cuHTe30M. OCHOBHBIE OMOO0OBEKTHI
OMOTEXHOJIOTHU: IPOMBIIIUICHHEIE
MHUKPOOPTaHU3MBI, KIETKH U TKaH!
pacTeHuii, )KUBOTHBIX U YEIIOBEKA,
OHOKaTaIN3aTOPHI.

CoIpbe 17151 GMOCHHTE3a U OIIEHKA
€ro OMOJIOrHYECKON IEHHOCTH.
OCHOBHBIE UICTOYHUKH YTIEPO/IA,
a3ora, pochopa, MUKPOIIEMEHTOB.
HccnenoBanme HOBBIX HCTOYHHKOB
CBIPBS (BKJIFOYAst BOIIPOCHI €T0
MIpeIBapUTENIbHOI 00paboTKH),
pa3paboTKa HOBBIX MUTATEIBHBIX
Cpel, B TOM YHCJIe BKIFOYAIOIIIX
OMOCTUMYTSTOPBI U APYTHE DIIEMEHTHI
VIIPaBJICHUS M ONTHMHU3AIUT
MIPOIIECCOB

ouocuHTe3a. MeToapl ONTUMHA3AIAT
MUTATENbHBIX CPe]l.

«[Ipumepsl npUuMeHeHus
OHMOJIOTUYECKNX 0OBEKTOB B
TBOEH KU3HNY.

Tema 2. MuxkpoouoJiorus
3w

ITonoxeHue MpoKapuoTOB B
CHCTEME OpPraHUYECKOro MHpa.
Crpoenue 6akTepuanabHON KIETKH.
Knaccudukanms 6akTepuid.

[TpakTuka. JlaboparopHas
pabora

«DUKCHpOBaHHBIE TIpenapaThl
Oakrepuii. OnpeneneHue




Mopdomnorus 6axrepwuii. [IpocTsie n
CIIOYKHBIE METO/Ibl OKPAIIMBAHHUS
Oaxtepuii. PU3M0OI0THsI OaKTepHit:
MUTaHKE, IbIXaHUE, POCT U
pa3MHOXKeHHEe. 3HAKOMCTBO C
JIOMEHOM Apxeu
(9KCTPEeMOGUIIBHOCTD,

0COOEHHOCTH CTPOCHHUS

KJIETKH). MOJIOYHOKHCIIOE U CIUPTOBOE
opoxenne. PororpodHbie 1

XeMOTpo(]HBIE OaKTEPUH.
Kunernueckoe onrcanue npouecca
pocTa MUKPOOPTaHU3MOB.
DKCMOHEHIHAIbHAs MOJIENb POCTA.
Kuneruka rubenmn
MHUKPOOPTaHNU3MOB.

[TaTtorenusie 6akTepuu. Yymnas
Najgo4yKa v YepHasi CMEepTh,
00Tynu3M, CTONOHSK, TyOepKyIes.
Hcropus 60pb0ObI €
OakTepuaTbHBIMHU WH(EKIIHSIMH.
Boiina 6ecKkOHEYHOCTH:
AQHTUOMOTHKH MPOTUB OAKTEPHUHA.
MexaHu3Mbl IelicTBUM
AHTHOMOTHKOB. MEXKIIeTOuHAas
KOMMYHHMKaIus 6akrepuil. YyBcTBO
KBOpyMa.

[Ipumenenue Oakrepuit
yesnoBekoM. Kunernueckoe
onucaHrue OMOCUHTE3a POTYKTOB
MHUKpOOprann3Mamu. bakrepuu,
KOTOpBIE MOTYT pazjararb
TUIACTHK.

MHUKpOOpraHu3Msl B
arpoOMOTEXHOJIOTHH.
HckyccTBEeHHBIE aCCOIMAITIH
pacTeHuil ¢ MUKpOOpraHU3MaMHu

(hOpMBI TIPEITIOKEHHBIX
KYJIETYp MUKPOOPTaHU3MOB,
HCIIONIB3Ysl IIPOCTON METON
OKPaCKM».

Jlaboparopnas pabota
«OmnpeneneHue TuIa KJIeTouHOn
CTEHKH

METOJIOM OKpAITBAHUS
o I'pamy» (mipu
HaJIMYUU PEaKTHUBOB).
JlaboparopHnas pabota
«[Ipurorosnenue
TIPHKU3HEHHBIX
perapaToB
MOJIOYHOKHUCITBIX
OakTepuii».
JlaGopaTtopHast pabota
«[ToceB cmbIBa ¢ pyK Ha
yamku [Terpny».
JlaGopaTtopHast pabota
«Boiaenenue uuctoit
KYJIbTYpPbl OaKTepUId.
Meron pa3BeneHuil.
Meron ncromaromero
IITPHXaY.
JlaGopartopnast pabota
«Mopdomnoruueckas
XapaKTEPUCTHKA
BBIJICJIECHHOW YUCTOM
KYJIBTYpBI:
XapaKTepUCTUKA
KOJIOHHH, (popma
OakTepui, TUI
KJIETOYHOU CTEHKH.
JlaGoparophas pabora
«CpaBHeHHUE pocTa
MHUKpPOOPTaHHU3MOB Ha
yaike 0e3 U ¢
no0aBlieHUsS
AHTUOMOTHKOBY.
UccaenoBarenbckas
pabora «Ilouck
MHUKPOOPIaHU3MOB
oO0JIamaromx
AHTarOHNUCTUYECKOMN
aKTUBHOCTBIO.
UccaenoBarenbckas




pabota «Bbinenenue
MOJIOYHOKHCIIBIX
OakTepHid,

HCCIIENOBAHUE UX aKTUBHOCTI.
HccnenoBaTensckas padora
«Boinenenue 6akTepuit
TIOJIC3HBIX JUISI PACTCHUI.

Tema 3.
JyKkapuoOTHYeCKHe
OPraHu3Mbl B
OMOTEXHOJIOTHH
(I1ecHeBbIe TPUOBI,
AP OKIKH,
Bogopocn) (3 u)

[TnecueBbie rprObI IPOIYIICHTHI
OMOJIOTUYECKH aKTHBHBIX BEIIECTB
OO01mas xapakTepucTUKa APOFIOKeH
caxapomulieToB. Mictopus
WCIIOJIb30BaHUS IPOKKEH B
TPaIUINOHHON OMOTEXHOIOTHH.
TexHonoruu BUHOIEIHS U
xXJaeboneyeHus,
CHelHal3UpPOBaHHbBIC PACHI
TpOXKEH. MeTaboIi3M JIPOXKIKEH.
Peakuust ciupToBOro OposkeHusl.
[Tonyyenue BTOPUYHBIX
MeTa0O0JIUTOB B Apoxckax. Jpoxoku
KaK IMPOIYIICHTHI OMOTOILIUB.
[Tonyuyenue 1eneBpIX OCIKOB B
TPOKIKAX.

Oco0eHHOCTH BETETATUBHOTO U
TIOJIOBOTO Pa3MHOKEHUS Y
TpOXOKeH, 3HAaUCHUE U3YUEeHUs
MHUTO3a U IUTOKWHE3A JUIS
ONITHMHU3AIIHH TIPOIIECCOB
KYJTbTUBHPOBAHUS TPOKIKEBBIX
[ITAMMOB, IOHUMaHUS IPUYUH
MaTOTEHHOCTHU JAPOKKEH U TprOOB,
MOKMCKa MUIIIEHEH (QYHTUIIUIIOB U
pa3paboOTKN HOBBIX JICKAPCTBEHHBIX
MIperaparos..

Bogopocnu — mepcrieKTUBHBIHA
OO0BEKT JIJIs1 MPOU3BOJICTBA OeJKa U
yriaeBo10B. bruoTexHomornueckue
METO/Ibl OUMCTKU TBEPIBIX,
KHUJIKUX OTXOJIOB M Ta3000pa3HBIX
OTXOJIOB MPou3BOICTB. CTOUHEIE
BOABl. CXEMBI OUHCTKH.
buodunbsTpsl, a3poTeHKH,
METaHTEHKH, OKCUTEHKHU.
AKTHBHBIN W 1 BXOJSIIUE B HETO
MUKpoOpranu3msl. Miconb3oBanue
BOJIOPOCJIEH B OYUCTKE CTOYHBIX
BO/I.

JlaboparopHnas padbota
«Iloxcuer KieTok
JIPOKKEN B KaMepe
["opsieBay.
JlaGopaTtopHast paboTa
«OObHapyxeHue
IPOAYKTOB CIIUPTOBOTO
OpOXKEeHUs: FITUIIOBOTO
CIMPTA U YIIEKUCIOro
razay.

JlabopaTtopHnast pabota
«Habmonenue
Pa3MHOKEHHUS
TPOXKIKEBBIX KIIETOK.
[TpakTrueckas padora
«Ilonyuenune TBOpOra U
Kedupa Ha OCHOBE
MOJIOYHOKHCITBIX
OakTepuii».
[TpakTrueckas padora
«OcHOBHEBIE BUIBI KBaca
U UX XapaKTepHCTHKa
«/Ipoxxu n
MOJIOYHOKHCIIbIE
OakTepuH,
pUMEHSIeMBbIE TS
MIPOM3BOJICTBA KBACAY.
[TpakTryeckas pabora
«CpaBHUTENTBHBIH
aHaJIN3 pa3BUTHS
JPOXKEH B a9pOOHBIX U
aHa’POOHBIX
YCIIOBUSIX).
[TpakTryeckas pabora
«MeToabl OlIeHKU
CBOICTB
XJ1e00TeKapHBIX
JIPOKIKEN.
OcobeHnoctu
IPUMEHEHHS] IPECCOBAHHBIX,




CYIIIEHBIX ¥ MHCTAHTHBIX
JIPOKIKEN.
HccnenoBatenbckas pabora
«Bnusiaue ¢puznko-
XMUMHUYECKUX (paKTOPOB HA
Ka4eCTBO
OMOTEXHOJIOTHUECKON
npoaykuuu (kBac, kedup,
CBIp, XJI€0 U Ap.)».
HccnenoBatenbckas pabora
«Bnusiaue ¢puznko-
XHUMHUYECKUX (PaKTOPOB Ha
poct Bogopociu (Chlorella
vulgaris)».

Tema 4. HacnencrBeHHoCTh M n3MeHUnBOCTh | [IpakTHueckas pabota

Hacaencrpennas — OCHOBHBIE CBOWCTBA )KHUBbIX «MoudukanoHHas

uHpopmanus (2 1) opranu3moB. I3MeHunBoCcTh. Busibl | U3MEHUMBOCTH (JIUCThS, UTOJIKH C
WU3MEHYHBOCTb. OJIHOTO JIEpEBa)».
I'en —marepuranbHbII HOCUTEID [TpakTrueckas padora
HACJIEICTBEHHOCTH U «['eH — uHCTpYKIUS 110 cOOpKe
n3MeH4YnBOCTH. HykienHoBbIe KJIeTKU (Ha Oucepe uiu
KHCNOTHI. Jlokanuzanus KOHCTPYKTOPE)».
TreHETUYECKOro Marepuaiia B kietke. | [Ipakruueckas pabota
Jlenenue KIeToK. «MyTtanus Ha Oytepopose
Penmukanus JIHK. OcHoBHas norma | (711000ii 00BEKT U3 MpeablayIei
MOJIEKYJISIPHOM OMOJIOTHH. paboTHI, TJIe H3MEHEHNE
Tpanckpurms. Tpancusus. MHCTPYKIIUU TPUBEJET K
MyTanumu. M3MEHEHHIO BHEIIHETO BUIa

00BEKTA)».
Tema 5. [TonoxxeHune BUPYCOB B cHCTEME [TpocMOTp JOKYMEHTAIBHOTO

Bupycoaorusi (2 4)

opranuyeckoro Mupa. CTpykTypa u
XUMHUYECKHH COCTaB BUPYCOB.
Knaccudukanms Bupycos.
Penpoaykuus Bupycos. Bupycsr -
BO30yIUTENN NH(EKIIMOHHBIX
6one3nel. OHKOBUPYCHI.
baktepuodaru: crpoenue, cBoiicTBa,
IIpUMeHEeHNE. bruonornueckne MeToib1
60pBOBI C BUPYCAMHU.

¢dunpMa o0 BUpycax.
[TpakTryeckas padora.
«Meton pa3BeeHUN.
[TpakTuueckas pabora.
«TurpoBanue
OakTeproaron.

Tema 6. 'ennas
UHKeHepHus U
ouoTexHosoruu (2

4)

OCHOBBI TEHHOM NHKXEHEPHUH.
Bextopa. Cnennduueckue pepMeHTbI
OaKkTepuil.

buotexHonornu npoayKIuu 6eaKoB
B OaKTepHANIbHBIX KYJIbTypax.
JlocTHKEeHNSI TEeHHOW MHXEHEPUH U
OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema
aJIaNTUBHOTO UMMYHHTETa OaKTepuit
u apxeil. 'MO. Metozasl mosy4eHus
I'MO.

[TpakTryeckas pabora
«OHIOHYKJI€a3bl PECTPUKIIUN
(paboTa ¢ HyKJICOTHUIHBIMU
MOCJIEeI0BATEIbHOCTSIMU Ha
Oymare)».

[TpakTrueckas padora
«["eHHBIE HOKHUIIBI -
CRISPR/Cas (moaenupoBanue Ha|
Oymare)y.

Urpa-nuckyccus:

«Bpmrpai rpaHT Ha CO3/1aHUE
I'MO».




Tema 7.
BuoTexHoJI0ruM B
JKUBOTHOBO/ACTBE (3

)

JlomMecTuKaIs OCHOBHBIX
JIOMAITHUX KUBOTHBIX;
COBpPEMEHHBIE SKCIIEPUMEHTHI 10
JIOMECTUKAIIMH KUBOTHBIX (JIUCHUIIA,
HOpKa U Jp. — SKCIIEPUMEHTHI
Hay4HOU IIKOJIbI aKaJIeMHUKa
bensesa).

CoBpeMeHHbIE METO/IbI B
KUBOTHOBOJICTBE: TPAHCIJIAHTAIUS
IMOPHUOHOB, XUMEPHBIC )KUBOTHBIE,
KJIOHUPOBaHHUE.

OcHoBHBIE 00J1€3HU KUBOTHBIX U
POJIb TATOT€HHBIX
MHUKPOOPTaHU3MOB U TIAPa3UTOB B
pa3BUTHHU 3200JI€BaHUN TOMALTHUX
KUBOTHBIX U OCHOBHBIX MEpax
OOpBOBI C HUMH; POJIb MOJIE3HBIX
MUKPOCHMOHUOHTOB B OpTaHH3ME
XKUBOTHBIX. [lonoxxurensHoe u
moO0YHOE (OTPHUIIATEITHHOER)
BO3JICHICTBUU aHTUOMOTHUKOB Ha
OpPTraHM3M B XOJI€ JICUCHUS
KUBOTHBIX; LIETIM U 33]Ia4H
BeTepHHAPUU. buoTexHomorus
KOPMOBBIX IIPEMapaToB.

Huckyccust

«/lomecTukarus, Bce 11
pacTeHUs U KUBOTHBIE,

KOTOPBIE KUBYT PAJIOM C
YEJIOBEKOM UM
0JIOMAIIHUBAIOTCS?

MO>KHO 711 cUMTaTh TapaKkaHa
OJIOMAIIHEHHBIM KUBOTHBIM?).
[TpakTrueckas padora
«MeTtouKa KIOHUPOBAaHHUS
(MonenupoBaHue Ha Oymare).
[TpakTnyeckas pabora
«CocTaBieHUE pallMOHA MUTAHUS
’KMUBOTHOTI'0, pacueT pacxoj0B Ha
COJZIEP>KAHUE.
HccnenoBatensckas padora
«O11eHKa KauecTBa MOJIOYHOM
MIPOTYKITHI.

Tema 8. buorexnoaorun
B pacreHueBojacTBe (2 1)

OCHOBHBIE METO/IbI CEJEKIIHH.
I'u6puauszanms. @opmsl oTOOPA.
OCHOBHBIE HANPABIICHUS CEICKIIHH:
yAydlleHne

YPOKATHOCTH, YCTOMYHUBOCTH K

OMOTHYECKUM U a0MOTUYECKUM
¢baxTopam.

OCHOBHBIE TOJXO/bI CENEKIINH U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuii, [ mbpuanzanus,
OTJATICHHAS TUOPUIN3AIIHS,
HCKYCCTBEHHBIN 0TOOp, TETEPO3HC,
TpaHcopmarlusi, MyTareHes,
TEHETHYECKOE PETAKTHPOBAHUE).
Ucrtopus cenekuuu B Poccuu n
MUpPE, HICTOPHS PA3BUTHSI
BAKHEUILIUX COPTOB KYJIbTYPHBIX
pacTeHu.

Kak yenoBek moxer
MOANGUIIUPOBATH PACTCHHUS?
I'ennas nn>xenepus pacteHuit: Yro
TaKO€ F'€HETUYECKAsI HHKEHEPUS
pacrenuii. TpaHCreHHBIE PACTEHUS.

[TpakTryeckas pabora
«BpIpamuBaeM ropox. Kak
IIPOBECTHU CKPEIIUBAHUE Y

ropoxar.
[TpakTrueckas padora
«["eHOMHBIE HOXKHUIIBI
(MonenupoBaHue
paboThI CUCTEMBI
CRISP-Cas).
Hccnenosarenbekas
pabota «BpipamuBanue
pacTeHuii B mpoOHpKe»
(MOKHO
BOCTIOJIb30BaThCS
pe3yabTaTaMu
IPEABLTYIIIX
HKCIIEPUMEHTOB I10
COCTaBJICHUIO
MUTATEIbHBIX
pacTBOPOB ISt
pacteHuil).




Mertoab! nonydenus. O6pa3zoBanue
OIlYXOJIEH y PACTCHHM.
ArpobakTepuanbHas
Tpanchopmanus: Ti-Tma3MuIbL.
I'ensr T-IHK. MonekyisipHo-
TFE€HETUYECKNE MEXAHU3MBbI
Tpanchopmanuu. ['enernueckoe
penakTupoBanue. CoBpeMeHHbIE
MIOJIXO/IbI U JOCTHXKEHHUSI
TEeHETUYECKOTO PeIaKTUPOBAHHUSI
pacTeHu.

Ectb 1 sxu3HB B ipoOupKe?
buoTtexHonorus KynbTypHBIX
pacTeHui.
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