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COJEPKAHUE

[HosicHuTeIbHAS 3aNIMCKA

AKTyaJIbHOCTb U HA3HAYEHHE ITPOrPaMMBI

BapuanTsl peanu3zanuu nporpammsl U (OpMBbI IPOBEICHUS 3aHATUN
B3aumocBs13b ¢ mporpaMmoii BOCIUTAaHUS

OcoOeHHOCTH pabOTHI Meaarora Mo NporpaMme

Conep:xaHue Kypca BHEYPOUHOM J1eATeJIbHOCTH

Monynbs «Kak ;KMBOTHBIE M pACTCHHSI TPUCIIOCAOINBAIOTCS» (IBOIOIIMOHHAS SKOJIOTHS )
5-6 kiaccel (34 yaca)

Monynb «OCHOBBI paCTEeHHEBOACTBa» 7-8 Kitacchl (34 yacoB)

Monyne «buotexnonorumn» /-8 knaccel (34 4acoB)

Monyns «MonekynspHbie OCHOBBI (u3Hoaoruu u papmakosorun» 9 kinace (34 yacon)
Monayibs «MonekysipHbie OCHOBBI cenekium» 9 kiaace (34 yacon)

Ilnanupyembie pe3yJIbTaThl OCBOCHHUSI KypCca BHEYPOUYHOM 1esITeJIbHOCTH
JIMYHOCTHBIE pE3yNIbTATHI

MeranpenMeTHbIE pe3yJIbTaTh

[IpenmeTHbIE pe3yJIbTATHI

TemaTnuyeckoe MJIAHMPOBaAHME

Monyne «Kak >KMBOTHBIE M1 paCTEHHSI TPUCTIOCAOIUBAIOTCS (IBOIOIIMOHHAS DKOJIOTH)
5-6 kmaccel (34 Jaca)

Monyinb «OCHOBBI paCTEHHUEBOACTBA» 7-8 Kitacchl (34 4acoB)

Monynb «buorexnonorumn» 7-8 kiaccol (34 4acoB)

Monynb «MonekyJispHble OCHOBBI (U3HOJI0TUU U (hapmakoiorun» 9 kiacc (34 yacon)
Moayis «MoJteKy/IsipHbIe OCHOBBI cestekium» 9 kiacc (34 yacoB)



INOACHUTEJIbBHASA 3AIINCKA

AKTYaJIbHOCTh W Ha3HauyeHue mnporpammbl. I[Iporpamma paspaboraHa B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOro rocyJapCTBEHHOr0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO oOOmIero oOpa3oBaHMs, OPUEHTUpPOBAHA Ha oOecrIeueHUe
WHJUBUIYAIbHBIX MOTPEOHOCTEH OOy4YaloIUXCid M HalpaBi€HAa Ha JOCTH)KEHHE
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS C
y4eToM BBIOOpa Yy4YaCTHUKaMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUYHOM
JESTEIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTeNbHBIX TpeboBaHuit ®I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa30BaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
npeeiaMu.

AKTyaJIbHOCTh ~ pe€ajiM3allui  JTaHHOM  MporpamMmbl  OOyCJIOBJIEHAa  caMoOM
0COOEHHOCTBIO MTPOEKTHO-UCCIEA0BATEIBCKON IEATENBHOCTH. DTa I€ATEIbHOCTD JIEKUT
B OCHOBE [T03HABATEIbHOIO HHTEpEca peOeHKa, SBISETCS 3aJ10M0M YMEHMSI INIAHUPOBATh
J00bIe EMCTBUS M BaKHBIM YCIOBHEM YCIIEIIHON peanu3anuu uaei. Jlroosle n3sMeHeHus
COBPEMEHHOr0 OOIIECTBA CBSI3aHbl C NPOEKTaMU M UCCIEJOBaHUSIMH — B HaykKe,
TBOpUYECTBE, OU3HECE, OOUIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTU OO0yYaromerocs: gBisieTcsi (POPMUPOBAHHE OCHOBHBIX HABBIKOB IPOEKTHO-
UCCJIEI0BATENBCKON AEATENBHOCTH.

[Iporpammoil mpeaycMoTpeHO (POPMUPOBAHME COBPEMEHHOI'O TEOPETUYECKOTO
YpPOBHSI 3HAaHMM, a TaKXe W TMPAKTHUUYECKOro OmbiTa paboTel ¢ J1abOpaTOPHBIM
00Opy/I0BaHUEM, OBJIAJIEHUE MPUEMAMHU HCCIEI0BATEIbCKONW AESITENbHOCTH. MeTobl
opraHm3zanuu  o0pa3oBaTEJIbHONM U HAYYHO-UCCIIEIOBATENbCKON  JI€ATEIbHOCTH
MpeaycCMaTpuBalOT (popMUpOBaHUE Yy OOYy4YalOIIMXCA HECTaHJAPTHOIO TBOPYECKOTO
MBIIUIEHUS, CBOOO/IbI CAMOBBIPAXEHUS M UHAUBUAYAJIbHOCTH CYXICHUM.

Jlns monHOro ydera MOTPEOHOCTEM yyalmuxcsi B MNPOrpaMME HCIOJIb3YEeTCs
muddepeHUrpOBaHHBIM  MOAXOA, YTO CTUMYJUPYET Yy4yallerocs K YBEJIMYEHHUIO
MOTPEOHOCTH B MHAUBUIYATbHOMN, HHTEIJICKTYaIbHON U MTO3HABATEIILHON JESTEIHHOCTH
Y Pa3BUTHUIO HAYYHO-UCCIIEA0BATENLCKUX HABBIKOB. [IporpamMma cranet BOCTpeOOBaHHOM
B MEPBYIO Ouepedb UIKOJIbHUKAMH, KOTOpPbIE MMEIOT CTOMKMA HMHTEpEC W
COOTBETCTBYIOIYIO MOTHBAILIMIO K U3YUEHUIO MIPEAMETOB €CTECTBEHHO-HAYYHOTO IHKJIA,
€CTECTBEHHBIM HayKaM U TE€XHOJOTHUSIM.

B noapocTkoBOM Bo3pacTe ydauecs MposBIISIIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 00JIacTU 3HaHWW, HAYYHOM HaNpaBlIE€HUUW WIK NpodheccCuoHaATbLHOM
aesTenbHOCTH. Takum 00pa3oMm, MPOUCXOTUT (opMHpOBaHHE MO3HABATEIBHON U
npo(hecCHOHANBHOM COCTaBISAIONIEH JTUYHOCTH, TIOMOTaeT yJalleMycsl B ONpeAesieHuU
OyyIero >KM3HEHHOTO MyTH U B MPO(HeCCHOHATHFHOM BBIOOPE MOCTIE OKOHYAHUS IIIKOJTBI.
[Tono6HOrO poja 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSIHHOE JKeJIaHHe IIKOJIbHUKA
K MO3HAaHUIO HOBOT'O, PACHIMPEHUIO U YIIyOJEHUIO COOTBETCTBYIOIIMX 3HAHUM, U



MOJIyYEHUIO HOBBIX, B TOM YHCJE MPAKTUYECKUX HABBIKOB, a TaKXE MOTHUBHPYET
ydarerocsi Ha mpoGOpHUECHTAIIHIO.

[IporpamMmMa HalejaeHa Ha MOMOIIb peOCHKY B OCBOCHHU OCHOB OpTaHU3allUU U
OCYILIECTBIIEHUSI COOCTBEHHON MPOEKTHO-UCCIIEI0BATENBCKON JIEATENbHOCTH, a TAKXKE B
OpUOOpEeTEeHUH  HEOOXOAMMOIO OmbITa JUisi paboThl  HAJ  WHIUBUAYaJIbHBIM
MCCJIE0BAHUEM WM MpoeKToM. IIporpamMma momoeT mIKOIBHUKY B Oosiee TiyOOKOM
M3YYEHUU MHTEPECYIOLIEN ero 00JacTH €CTECTBEHHBIX HAYyK, a TAKXKE B MPHOOPETEHUH
BAXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOIUMBIX IJISi MPOAYKTUBHOM COLMATH3AIUN U
(GOopMUPOBAHUS FPAXKAAHCKON MO3ULUU:

— HaBbIKA CAMOCTOSITEJIbHOTO PEIICHUs AaKTyaJbHBIX HCCIIEJOBATEIbCKUX WIIU
MPaKTUYECKUX 3aJa4, BKIIOYAIONIETO B ce0d yMEHUE BHUAECTh W aHAJIU3UPOBATH
npoOJeMBbl, HYXKJIAIOIIKUECS] B PEIICHUH, YMEHUE JETaJbHO MpopadaThiBaTh H
pealin30BbIBaTh CIOCOOBI pabOThI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSATENIbHO KOHTPOJIMPOBATH CBOE POJBUKEHUE K KEITAEMOMY PE3yJIbTaTYy;

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

— - HaBbIKA YBAKUTEJILHOTO OTHOIICHHUS K UY>KUM B3IJIAJaM U UJIesIM, 0pOPMIIEHHBIM
B paboTax Jpyrux JIOJEW, IpYrMX AaBTOPOB — BJAJAENIbLEB HWHTEILIEKTYalIbHOM
COOCTBEHHOCTH;

— HaBblKa  NYOJIMYHOIO  BBICTYIUIGHMS — @epel  OOJIbIION  ayJUTOpUEH,
apryMEHTHPOBAHUS M OTCTAWBaHUS CBOEW TOUKH 3pEHUS, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHS IPYTUX B CBOEH MpaBOTE, IPOABMKEHUS CBOUX
HUaCH;

— HaBblKa pabOTHl CO CHNELHAIU3UPOBAHHBIMUA KOMIIBIOTEPHBIMU IMPOTPAMMaMH,
7a00paTOpHbIM  O0OPYAOBaHUEM, TEXHUYECKHUMH YCTPOWCTBAMH, OUOIMOTEYHBIMU
dboHAAMU ¥ HHBIMH pECypcaMH, C KOTOPBIMH MOXET OBITh CBfA3aHa MPOEKTHO-
UCCIIEIOBATENbCKAsI EATEIBHOCTD IIKOIbHHKA.

Kpome TOro, paGora IIKOJbHUKA HaJ MPOEKTOM WM HCCIEIOBAaHUEM OyAeT
CHOCOOCTBOBATH M PA3BUTHIO €TI0 aJ€KBaTHOM CaMOOLIEHKH.

BapuaHTtsl peanu3zauuu nporpaMMbl 4 ()OPMbI IPOBEACHUS 3aHATHH.

JlanHast mporpamMma paccuuTaHa Ha paboOTy CO UIIKOJIbHUKAMU 95-9 KIaccos.
[legarory Ba)kHee aKIIEHTUPOBATh CBOE BHUMAaHUE HE CTOJIBKO Ha KauecTBE pe3ysbTara
MPOEKTa UM UCCIIEOBAHUS, CKOJIBKO HA TOM, YTOOBI yUaIIUICS MOJTyyal 3HaHUS B TOM
YHCJIEC ¥ Yepe3 BHIMOJHEHHE MPAKTUYECKOTO 3a/1aHus, AeJial BHIBOABI U YMO3aKIIOUEHUS
Ha OCHOBAHMHM CBOETO HWCCIEJOBaHUS, YYWICS CpPaBHUBATh €ro pe3yJbTaTbl C
TEOPETHUYECKUM MaTepUaioM U UCCIEAOBAHUAMU JAPYTUX MIKOJIbHUKOB. Takum oOpazom,
IIKOJIbHUK OCBOUT OCHOBBI TPOEKTHO-UCCIEAOBATEIbCKON AEATENBHOCTA U TPUOOPETET
HaBbIK KPUTHYECKOTO OTHOILICHUSI K MaTepualy.



[Iporpamma pa3duta Ha MOIYJTH, KOTOPbIE MOTYT OBITh HCIOJIB30BaHBI JHOO
4acTU4HO, JMO0 monHocThio. Tak wmonynb «Kak JKMBOTHBIE W paCcTEHHUA
NPUCTIOCA0INBAIOTCSD (IBOJIOLMOHHAS AKOJIOTHS) MPEANoiaracTcsl sl U3y4eHUsS B 5
i 6 Kimacce B TeueHne oaHoro rozaa (34 yaca B rof).

MoOXHO pPEKOMEHJIOBaTh HCIONb30BaTh MOAyNn «Kak XUBOTHBIE M paCTEHHS
npucnocabmuBaioTcs», «OCHOBBI pPacTEHHUEBOJACTBA», «MONEKyIsIpHbBIE OCHOBBI
CEJIEKIIMM» B KaUeCTBE HEMPEPHIBHOIO 00pazoBaTeabHOTO HKKia (5-9 knacc o 1 vacy B
HEJeN0) I KJIAcCOB arpoOMOTEXHOJIOTMYecKoil HarpaBieHHocTH. Monymu «Kak
’KUBOTHBIE M pacTeHus MpucrnocadbiuBaroTcs», «buorexnonorun» u «MoJeKyasapHbIe
OCHOBBI (PU3HOJIOTUU U (HapMAKOJIOTUN» B KaYECTBE HEMPEPHIBHOIO 00pa30BaTEIbLHOIO
mukia (5-9 kmace mo 1 wacy B HEIENI0) JUIS KJIACCOB OMOTEXHOJIOTHYECKOTO WIIN
MEIUIIMHCKOTO HAMPaBICHUH.

B3aumocBsa3b ¢ mporpammoi BocnutaHus. [Iporpamma kypca BHEYpOYHOU
ACSITENPHOCTH pa3paboTaHa C yYEeTOM PEKOMEHJAIUil MPUMEPHON MpOTpaMMbI
BOCTIMTAHUS, YIUTHIBACT TICHXOJIOTO-TIEJarOTHYECKNEe OCOOEHHOCTH TaHHBIX BO3PACTHBIX
KaTeropuii. ITo MO3BOJSET HA MPAKTUKE COCIMHUTH OOYYAIONIYI0O U BOCIHUTATEIHHYIO
JIeSITEBbHOCTD IeJIarora, OPUEHTUPOBATH €€ HE TOJIbKO Ha MHTEIJIEKTyalbHOE, HO U Ha
HPABCTBEHHOE, COLMAIBHOE Pa3BUTHE PeOECHKA. DTO MPOSIBISAETCA:

— B MPUOPUTETE JUYHOCTHBIX PE3YJbTATOB peaM3ali MPOrpaMMbl BHEYPOUHOM
JeSITETbHOCTH, HAIIIEIIITUX CBOE OTPAKEHHUE U KOHKPETU3ALIUIO B TPUMEPHON MPOrpaMme
BOCITUTAHUS;

— B BO3MOXHOCTH KOMIUIEKTOBAaHUSI PA3HOBO3PACTHBIX TPYII [Jisi OpPTaHU3aIluu
npoQOPUEHTAITMOHHOW  JIEATEIbHOCTH  IIKOJBbHUKOB, BOCIUTATEIBHOE 3HAUYCHUE
KOTOPBIX OTMEUAETCS B IPUMEPHON MTPOTrpaMMe BOCTIMTAHHUS;

— B UWHTEPAKTUBHBIX (opMax B3aHATHH IS IMIKOJHLHUKOB, OOECICYMBAIOIINX
OOJBIITYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C TI€JJarOTOM MW JPYTUMHU J€TbMU
JESITETbHOCTh U BO3MOYKHOCTh 00pa30BaHus HA €€ OCHOBE IE€TCKO-B3POCIIBIX OOIIHOCTEMH,
KIIOYEBOE 3HA4YCHHE KOTOPBIX [UUIsl BOCHUTAHHUA TOJYEPKUBACTCS MPUMEPHOU
MPOrpaMMON BOCIIUTAHUS.



Oco0enHocTH padoTHI yYuTe sl 0 MpOrpamMMe. 3ajadya yuuTesass COCTOUT B TOM,
yTOOBl  CONPOBOXAATH IpolecC NPO(ECCHOHATBLHON OpPHUEHTALMHM  IIKOJIbHHKA,
packpbiBasi MOTEHLUAN KaXKJOrO0 4epe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPraHM30BaHHYIO B pa3HbIX (popmax. [Ipu 3TOM pe3ynbraTom paboThl yUUTEINS B IEPBYIO
ouepelb SBISETCA JIMYHOCTHOE PAa3BUTHE ydallerocs. JIMYHOCTHBIX pe3ynbTaToOB
YUUTEIb MOXET JOCTHYb, YBJIEKass YYEHHMKa COBMECTHOM M HMHTEPECHOH UM 00OUM
NeSTEIbHOCThIO,  YCTaHABIMBasg  BO  BpeMs  3aHATUH  J100poKenaTerabHYIo,
MOJIZICPKUBAIOIIYIO aTMOC(EPY, HACHIIIAsA 3aHATHS IEHHOCTHBIM CO/ICP KAHHUEM.

[IpumepHas cxema NpOBEACHUS 3aHATUHI 10 IPOrpaMMe:

1. OOBsicHEeHHE TEOPETUUECKOTO MaTepHaa 1o TEME.

2. TlogroroBka K OSKCIEPUMEHTAJIbHOMY 3aHATHIO, OOCYKIEHHE OOBEKTOB IS
IIPaKTUYECKOTO 3aHATHS.

3. IlpoBeneHne MpakTUIECKOTO 3aHATHS — OCHOBHAS 3a/1adya OCBOCHUE METOHOIOTHH
JAHHOTO 3KCIIEPUMEHTA.

4. Ilo OKOHYaHUM MPEMIOKUTh JETAM, KOTOPbI€ 3aMHTEPECOBAINUCH JAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JlJig 3TOro He0OX0AUMO
0o0CyUTh OOBEKTBI, KOTOpbIE YYEHHUK OyJIeT HuCCleloBaTh, COCTABUTh IUIaH
DKCIIEPUMEHTA.

5. [loMoub y4eHHKY TPOAHAIU3UPOBATH PE3YNIBTATHI IKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEAOBATENBCKON AEATEIbHOCTH IKOJIbHUKOB
MOXHO B TMPOIECCE 3alIUThl MMM CBOMX pabOT B paMKax IIKOJIbHOW HAay4yHO-
MPaKTUYECKON KOH(PEPEHIIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESATEJBHOCTHU

Moayab «Kak ;KHBOTHBIE€ M PACTEHHS MPUCIIOCAOIMBAKOTCS» (IBOJTIOIMOHHAS
3Ko0JI0THs) 5-6 Kiaccesl (34 yaca)

1. Mot uccneoyem scuewie oovexmot (6 uacos)

CBoiiCTBa M CTPOCHHE MKHUBBIX OPraHU3MOB (CTpOeHHE KJIeTKH). Bua, ocobp —
OpraHu3M Kak efuHas cucrtema. Apantanuu (npucnocodsenus). [lonsatue romeocrasa
KUBOTO opranuszma. CriocoOsl ero nojajiepKaHusl.

[TonsitTue BapuaTMBHOCTH Tmpu3Haka. HcciepoBarenbckue padbotel «Bcee
(cuHubl, 6enku, 6epe3sl U T.11.) OAUHAKOBbIE? DOTOKBECTY.

Orpannyenus Mopdonoruueckux # (Qusnonorndeckux agantanuid. [louemy
OpraHu3Mbl HE CTAHOBSTCA OECKOHEYHO OOJBIIMMH, MaJICHbKUMHU, BCESTHBIM.
[TpakTuyeckas padbora «CocTapisieM KHUTY PEKOPAOB PACTEHUU M KMBOTHBIX HAIIIETO
Kpas».

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

dakTopbl OKpyKaromiei cpeabl (abMoTuyeckre, OMOTUYECKUE, aHTPOTIOTEHHBIE).
[Ipumepbr  abuoTuueckux  (PaKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIUSHHE Ha
KUBHEACATEIbHOCTh  JKMBBIX  OPraHU3MOB:  TeMIepaTrypa, CBET, BIAKHOCTb.
[TpakTyeckoe 3anstue «l{BeT u Temio» (KyOUMKH JbJa B3BECUTH, MOJOXUTH B YalllKU
[letpu Ha pasHouBeTHYIO Oymary, depe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [Ipaktraeckoe 3ausitue «YTo pacTBopsieTcs B BoAe» (IKCIEpUMEHT « Kuakuii
nom»). IIpaktudeckoe 3ansatue «luddysus BemecTs B Boje (pacTBOPHI)», «/IBukeHue
pacTBOpoB TO 1BETKY». [IpakTuueckoe 3ansthe «Jlem tuiaBaeTr B Boje (aicOeprw,
3aMmep3aHue BoA0eMOB)». [IpakTuueckoe 3anstue «Jlea npu 3amep3aHuu pacuIupsieTcs»
(pa3pyiienre KkaMHs (T0OYBOOOpa30BAHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTM  NPUCHOCOOJICHHS]  KUBBIX  OpPraHM3MOB K
abuotnueckum ¢paktopam. [IpucnocoOneHuss K OCHOBHBIM aOMOTHYECKUM (haKTOpam:
TeMIiepaTypa, BIaXHOCTh M cBeT. lIpaktuueckoe 3ausarue «lllyba» (kyOuku mbaa
3aBEpHYTH B pa3HbI MaTepual, B3BecuTh). [Ipaktuueckoe 3anstue «[IMrMeHTh (MOXKHO
pa3nenuTh Ha BaTMaHe KpacuTenu w3 QuomacrepoB». [Ipaktuueckoe 3anarue «Kak
YKUBOTHBIC TIJIABAIOT B BOJIe» (DKCIEPUMEHT C MUTIETKOM ).

UccnenoBarenbckue paboThl «BrnusiHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBbI)
Ha pacTeHUs] B ECTECTBEHHBIX WM MCKYCCTBEHHBIX YCJIOBUSX» (HA JOCTYITHOM
Marepuaie).

3. Bzaumooeiicmeus rcusvix opeanuszmos (4 uaca)

buotuueckue (bakTopHI. 3aKOHOMEPHOCTH pa3BUTHUS MEKBHUOBBIX
B3auMooTHOIIeHUN. KodBomronus (XMIMHUK-KEPTBA;, Mapa3uT-XO3sIMH) DBOJIIOIHUS
cTpareruii goObBanus mumy. ConuanbHOCTh. Buasi-Bcenenmpl. [lepedens pacteHmii-
Bpeauteneir. MccnenoBarensckas padbora «HabGmiomenuss 3a B3aWMOOTHOIICHUSIMU



’KUBOTHBIX MPHU JOOBIBAHWU MUIIM (KOPMYLIKU JUISL MITULL, JJI TOPOJICKUX MIIH CEITBCKUX
KUBOTHBIX). BeO-kamepwr». HccnenoBarenbckas paborta «PacmpocTpaHeHue BUIOB-
CHUHAHTPOIIOB B HAILIEHl MECTHOCTH.

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

AnTponorenHsie ¢pakropsl. [IpaBaa a1, 4To MepBOOBITHBIE JIFOIU )KUIIU B TAPMOHUH
¢ npuponoi. O1oMaNIHUBaHNE U NPUPYUYEHUE KUBOTHBIX M PACTEHHH. 3a4eM cracaTh
BBIMUPAIOLIME BUIBI, KaK 3TO Aeiarb. KyJIbTypHbBIE pacTeHHS U WX JIHUKHE TMPEIKH.
[ToueMy Ba)kHO MX COXpaHATh. Pa3HOOOpa3ue KyJabTYpHBIX PACTEHUM U UX 3HAYEHUE B
KU3HU yenoBeka. KpacHas kaura Bameid reppuropun. Oco0o oxpaHseMble TEPPUTOPHH,
3anoBegHUKH Poccum u wmupa. Ilpaktuueckas pabora «Pa3sHooOpaszue KyIbTypHBIX
PACTEHHI B BalllEM PETHOHEY.

HccnenoBarenbckas pabota «BinsHHE aHTPONOreHHBIX (PAaKTOPOB HA pPa3BUTHE
pacTeHUil B TOPO/I/HACEIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckass padora «OOIIT B Bamem pernoHe — yHHUKaJIbHbIE
OOBEKTHI TPUPOIBI».

5. Ikonozuueckue nuwmu (6 uacos)

buocdepa — onHa U3 BaxkHEHIIMX 000J04YeK 3eMiu. UTO Takoe «3KOJOTUYECKHUE
HUIIM» M Kak OHU Qopmupyrorcsa? DopMupoBaHHE 3HAHUM MO OMOpPa3HOOOPA3UIO
KU3HEHHBIX  (QOpM,  TMOBEJCHYECKHX  MNPUCHOCOOJIICHHHA,  MOAM(PUKALMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTutensbHbie cooliiecTBa U UX TUIBI. Pa3Burtue
Y CMEHBI paCTUTEIbHBIX COOOIIECTB.

Uccnenosatenbckue paboThl «IKOJIOIMUECKWE HUIIM BOKPYr TeOsS — OINMUCaHUe
dakTopoB oOKkpyxkatomei cpensl». HccnenoBatenbckue pabotel «DeHonornueckue
HaAOJIIOICHUS».

Moayab «OCHOBBI paCTeHHEBOACTBa» /-8 Ki1acchl (34 yacoB)
1. Beéeoenue ¢ pacmenuesoocmeo (2 uaca)

Uto-Takoe pacTEHUEBOJCTBO: OCHOBHBIE (PAKTOPHI BBIPAIMBAHUS PACTECHUM.
Hcropust pa3BUTHs arpoXuMUYecKux 3HaHui (padotsl M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. [JokyuaeBa, K.A. Tumupszena, I1.A. KocteiueBa, [I.H. IIpsitHuninukoBa
u ap.). [Ipaktuaeckas padota «bouka JInbuxa.

2. Ponb xumuueckux rnemenmos ¢ numanuu pacmenuii (8 uacos)

Bona. PactBop. BriTsiKKa. AHMOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCT, W pH

pacTBopa.

Ponp XuMHYECKHMX BJIEMEHTOB B IIMTAaHUM paCTCHI/If/'I. HonyquI/Ie IMUTATCIbHBIX
BCHICCTB PACTCHUSAMMU.

[Ipaktrueckas pabora «Cxembl MUTATENBHBIX pacTBOpPoB. Pacuer 103 yaoOpenuit
JUISl IUTATEIIbHBIX PACTBOPOBY.

Yao0peHus: oOpraHudyeckue, MUHEpajbHble, MHUKpPOOUONOTHYECKUE. THUIIBI
IIATAHWUS PACTECHUU.

Baxneiimue kanuitHeie, ¢GochopHblE M a30THbIE YyIOOpPEHHUs, WX CBOMCTBA.



ITpocTeie u ciioXHBIE YJOOpPEHMUS.

[Ipaktnueckas pabota «llpaBuna cmemuBanus ynoOpenwit» IlpakTuueckas
pabora «IIuTtaHue pacTeHHIl: TEXHOJIOTHS PUTOTOBIIEHUS MUTATEIBHBIX PACTBOPOB IS
Pa3HBIX KYJIBTYpP».

PocT u pa3BuTue pacTeHMil: 3Tanbl OHTOreHe3a, (PaKTOPHI, BIHSIONINE HA POCT
pacTeHui: CBET, TyCTOTa MOCA0K, MUTAaHUE, CyOCTparT.

Hccnenoparennckas padoTta «O1eHKa COCTOSHUS KOMHATHBIX pacTEHUH, paCTeHUIN
Ha IIKOJbHOM TEPPUTOPHM, YCTAHOBKA IMPUYMH MATOJIOIMYECKHX COCTOSHUW (mpH
HaJIUYUN )».

3. Pezynamoput pocma pacmenuii. 3awuma pacmenuii (2 uaca)
[Tonsitue o perymnsatopax pocta pacreHuid. CTUMYISTOPBI pocTa — (UTOTOPMOHBI
(aykcuHbI, THOOEPEIUTMHBI, TUTOKUHUHBI ). THTHOUTOPHI POCTa paCTEHUIA.

OUTOMOHUTOPUHT M OIIEHKAa COCTOSIHUS pacTteHuil. CoBpEeMEHHBbIE CIOCOObI
MoHuTopuHra. Ilpaktuueckass padora «DOUTOMOHUTOPUHT U OIIEHKA COCTOSIHUS
pactennii. CoBpeMEeHHbBIE CIIOCOOBI MOHUTOPUHTAY.

4. Boonas, necuanan u nougeHHAaA Kyabmypsl, UX NPUMEHEHUE 6 GbIPAUUBAHUU
pacmenuii. Quzuonozus pacmenuit (5 uacos)
Bopanas, necuanasg W IMOYBEHHAsl KyJbTYpbl, UX NPUMEHEHUE B BBIPAILIMBAHUU
pactenuii. [IpoBeneHue Boabsl B KOpHE U cTeOie pacteHuid. [IpakTudeckas paborta

«KopneBoe naBneHune».
doTocuHTe3 — YHUKaJIBHBIN Tpoliecc pacTeHui. TemHOBasi W cBeToBasi (hasbl

dhoTocuHTE3A.

3navyeHue (OTOCUHTE3a JJIs KUBBIX opraHu3MoB. [IpakTudeckas padota
«DyHKIIMOHATIbHAS AMATHOCTUKA PACTEHUM MO aKTUBHOCTH XJIOPOILIACTOB.

@akTOphl pOCTa pACTEHUM: BO3AYX M a’pauus. [log3eMHOEe OpIXaHUE pacTEHUN:
COCTaB TOYBEHHOTO BO31yXa, Tra3oo0meH. ['a3000MeH mnpu OECOYBEHHOM
BBIpAI[UBAHUH.

UccnenoBarenbckue paboTel: «BnusHMe cmocoba BeIpammBaHus (CocTaBa
MUATATEJIbHOW CMECHU, CXEMbI BHECEHHUSI) HA POCT U PA3BUTHS PA3JIUYHBIX PACTCHUI.



5. Kyaomypnoie pacmenus. Cospemennsie acnekmut cenekyuu (8 uacos)

Kak denoBek cran wucnonws3oBaTh pacteHusi? CBs3b pa3BUTHS LUBUIM3ALUN
YEJI0BEKA U OJJOMAIlIHUBAHUS PACTCHHI.

HacnmencTBeHHOCTh M MU3BMEHYMBOCTh — OCHOBHBIE CBOWMCTBA KMBBIX OPraHU3MOB.
N3menunBocTth. Bunmbl m3menumBocTh. [lpakTtnueckas pabora «MoaudukanmmoHHAS
MU3MEHYHMBOCTD (JTUCThSI, UTOJIKK C OJTHOTO JIEPEBA)».

['en — wMaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH W HW3MEHYMBOCTHU.
HyxkiienHOBBIE KUCIIOTHI.

Tpanckpunuus. Tpancisauusa. Myranumu.

[Ipaktuueckast pabora «I'eH — MHCTPYKIUSI IO COOpKe KIETKU (Ha Oucepe uiu
KOHCTPYKTOPE)».

3nauenne padbor H.M. BaBunoBa. 3akoH roMonorudeckux psaoB. LIeHTpsl
MPOUCXOXKIEHUS KynbTypHbIX pacteHuid H.M. BasunoBa u IL.M. JKykoBckoro.
[Tpaktrueckas pabota o rpynnam «OTKy/1a Ha HallluX CToJIax (PYKThI/OBOLIH/3IIAKI.

OcHoBHblE MeTOAbl cenekuuu. ['mbpummzanus. dopmbl oTO0pa. OCHOBHBIE
HAIpPABJICHUS CEJIEKLUU: YIyUIlIEHUE YPOXKANHOCTH, YCTOMYUBOCTU K OMOTHYECKUM U
abnotnueckuMm (akrtopam. [Ipakrrueckas padora «BripanmBaem ropox. Kak nposectu
CKpEILLUBAHUE Yy TOPOXay.

Ecte nu xu3Hp B mpoOupke? BHOTEXHOJOTWS KYyJbTYPHBIX pPAaCTCHUMH.
UccnenoBatenbckass pabota «BelpammBaHue pacTeHH B HOpoOupke» (MOXKHO
BOCIIOJIb30BaTbCS  PE3yJIbTATaMU MPEABIAYIIUX OSKCIHEPUMEHTOB II0 COCTaBJICHUIO
MUTATEIbHBIX PACTBOPOB AJI PACTECHUM ).

6. Pacmumenvnas npooykyus. (9 uacos)
Hanzemnsle u noa3zeMHble opranbl pacteHuid. [lober u BUAOM3MEHEHHBIN nmoOer
pactenuii. CriocoObl pa3MHOKEHHUS PACTCHUH.
[lonsTue o KadyecTBe NPOAYKTOB nuTaHus. [IpoOnembl KOHKypeHLMU
OTEYECTBEHHBIX ITPOYKTOB IMUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA TOCTAaBKH M CPEACTBA
COXpaHEHUS IPOYKTOB TUTAHUSI.

[Ipaktuueckass pabora «lIpemsenbHo nmomyctumbie koHIeHTpammu (ITIJIK) u metosms
KOHTPOJIsI 0€30MaCHOCTH PACTUTEIBHBIX TPOYKTOB MTUTAHUS.

Mukpo3seneHb: ToJIe3HOCTh U TexHoJorus. VccnenoBatenbckas paborta «OleHka
KauecTBa BBIPAIICHHOW MUKPO3EJIeHN» (JINOO CBOSI, TMOO U3 MarasuHa).

XUMUAYECKUN aHanus3 MPOAYKIIHH. OCHOBBI criekTpooToMeTpun.
[TorenunomeTpusi. Xpomartorpadus. [Ipaktudeckas padora «MeTo bl OLICHKH KauecTBa
paCTUTENIbHOW TMPOAYKIMHU: XPAHEHUE M COXPAHHOCTb MHUTATENbHBIX BEHIECTB» (MO
JOCTYITHOMY 00OPY/I0BAaHHUIO).

UccnenoBarenbckas pabora «Omnpenenenne ButamuHa C MeTomOM 0OpaTHOTO
TUTPOBAHUS B IUJIOJaX HA PA3HOM CPOKe (Croco0e) XpaHEeHUsD.



Monyanb «broTexHonorus» 7-8 kiaccol (34 yacoB)
1. Buomexnonozus (2 uaca)

[TonaTne OMOTEXHOJOTHH. 3adyeM YCJIIOBCKY 6I/IOT6XHOJ'IOFI/II/I, B 4YCM HX
MMPCUMYHICCTBO NEPCA XUMHUUCCKUM CHHTC30M.

OcHOBHBIE OMOOOBEKTHI OWOTEXHOJOTUHU: MPOMBIIUICHHBIE MUKPOOPTaHU3MBI,
KJICTKM W TKaHU PacCTCHUH, KUBOTHBIX M YEJIOBEKa, OMokaTanmm3aTophl. [IpakTrueckas
pabota «IIpumepsl TpruMeHEHUST OMOJIOTUYECKUX 0OBEKTOB B TBOCH KU3ZHI.

2. Mukpoouonozus (8 uacoes)

[lonoxenue NPOKAPUOTOB B CHUCTEME oOpraHudeckoro wmupa. CrpoeHue

OaKkTepuaIbHON KICTKH.

Knaccudukanus 6axrepuit. Mopdomorust 6akTepuil.

[IpocTeie U croKHBIE METOABI OKpaliMBaHus Oaktepuil. dusznonorus 6akTepuit:
IIUTaHuE, AbIXaHUE, POCT U PA3MHOKEHUE.

MonouHokucnoe u cnuproBoe Opoxenue. dotorpodubie U XeMOTpO(HBIE
OakTepun. Kunetndeckoe onucanue npouecca pocTa MUKpOOPTaHU3MOB.

[laTorennsie OakTepun. YymHas manoyka v YepHasi CMEPTh, OOTYIU3M, CTONOHSIK,
TyOepkyne3. Uctopust 00pbObI ¢ OaKTepruaaIbHBIMU HHPEKIHSIMHU.

JlaboparopHas pabota «Mopdonoruueckass XapakTepUCTHKA BbIJICICHHON
YUCTOM KYJBTYpPhl: XapaKTEPUCTHKA KOJOHMH, (opma OakTepuii, THUI KJIETOYHOU
CTEHKI.

Bolina 6eckoHEeYHOCTH: aHTHOUOTUKU MPOTUB OakTepuil. MexaHu3Mbl AeCTBUI
aHTUOMOTUKOB. MexKiieTouHas KOMMYyHUKanus Oaktepuil. UYyBCTBO KBOpyma.
JlabopatopHass pabora «CpaBHEHHE pOCTa MHUKpPOOPTaHW3MOB Ha 4Yalike 0e3 u ¢
no00aBIeHUsT aHTUOUOTHUKOB

Mukpoopranusmsl B arpoOHOTEXHOIOTHH. VICKyCCTBEHHBIE aCCOIMAIIMK PACTEHUI
C MUKPOOPTaHU3MAaMHU.

3. dykapuomuueckue opzanHuzmvl 6 Ouomexmoyocuu (niaecHesvle 2puobl,
opoxcxcu) (3 uacos)
[1necHeBbIe rPUOBI MPOAYIIEHTH OMOJIOTHYECKN AKTUBHBIX BEIIECTB.
OO6mass xapakTepHUCTHKA IPOXOIKEH caxapoMuieToB. lMcTopusi ucmonb30BaHHS
TPOXOKEH B TPAJAUITMOHHON OMOTEXHOJIOTHH. TEeXHOJIOTUH BUHOICTUS U XJICOOICUCHUS,
CIICIHATM3UPOBAHHBIE PAChI IPOXOKEH.

MeTtabonusm nposxokeit. Peakmust cimproBoro 6poxenus. JlaboparopHas pabota
«OOHapyXeHHe MPOAYKTOB CIIUPTOBOTO OPOKEHUS: STUIOBOTO CIHUPTA U YIIIEKUCIOTO
razay.

4. Hacneocmeennas ungpopmayus (3 uacos)
HacnencTBeHHOCTh M MUBMEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPIaHU3MOB.
N3menunBocTh. Bumbl m3menumBocTh. Ilpaktuueckas pabora «MoaudukarmoHHas

M3MEHYUBOCTb (JIUCThSI, UTOJKH C OJHOTO JEPEBA)».



I'en — MaTepuanbHBIH HOCHUTEIb HACJIEACTBEHHOCTH U  HU3MEHYUBOCTH.
HyxnenHoBble KHCIIOTHI. JIOKanu3anus reHeTUYECKOro Marepuana B Kierke. JleneHue
KJIETOK.

[Ipaktrueckast padora «I'eH — MHCTpYKIUS 1O COOpKE KIETKU (Ha Oucepe Wim
KOHCTPYKTOPE)».

5. Bupyconozus. (5 uacos)
[TonoxeHue BUPYCOB B CUCTEME OpraHndeckoro Mupa. CTpyKkTypa U XUMHYECKHI
COCTaB BUPYCOB.

Knaccudukanus BupycoB. Penpoaykuus Bupycos. [IpocMOTp JOKyMEHTaIbHOIO
¢unbMa o BUpycax.

Bupycsl - Bo30yauTenu nHpekunoHHbIxX 0oae3nei. OHkoBUpYychl. bakrepuodaru:
CTPOECHUE, CBOMCTBA, IPUMEHEHHUE.

[IpakTruueckas padora. «MeTon pa3BeeHUID

buonoruueckue MeTo 16l 60pHOBI C BUPYCAMH.

6. I'ennas unscenepus u ouomexuonozuu. (4 uacos)

OcHoBbl reHHOM nH)eHepuu. Bektopa. Cnenuduueckue pepmMeHTh OaKTepuil.

buotexHomoruu npoayKiuu OEIKOB B OaKTepUANIbHBIX KYJIbTypax. JlocTHkeHus
TEHHOM MHXKEHEPUU U OUOTEXHOJIOTHUHU.

[Mpaktuyeckas padota «I'eHubie HOkHuUIBI - CRISPR/Cas (MonmenupoBanue Ha
oymare)»I'MO.

Meroas! nonyuenust ' MO. Urpa-guckyccust «Bemurpaiil rpaHT Ha co3gaHue
I'MO».

7. Buomexnonozuu 6 scueommnosoocmee (4 uacoes)

Huckyccust «JlomecTukamusi, BCe JIM PACTEHUS] U >KHUBOTHBIE, KOTOPHIE KUBYT
pAIOM C UEIOBEKOM UM OJIOMallHUBAOTCSI? MOXHO JM CYMTaTh TapakKaHa
OJIOMAITHEHHBIM KHUBOTHBIM 7).

CoBpeMeHHBIE METOJIbl B JKMBOTHOBOJICTBE: TpAHCIUIAHTAIUs HAMOPHUOHOB,
XUMEpHbIE  KUBOTHBIEC, KJIOHHpoBaHue. Ilpaktuueckas pabora «MeTonuka
KJIOHUPOBaHMS (MOJEIMPOBAaHNE HA OyMmare).

OcHoOBHBIE 00JIE3HH >KUBOTHBIX M POJIb TATONEHHBIX MHKPOOPTaHU3MOB U
I1apa3uTOB B Pa3BUTHH 3a00JICBaHMI JOMAITHUX >KUBOTHBIX M OCHOBHBIX MepaX O0pPHOBI
C HUMU; POJIb TIOJIE3HBIX MUKPOCUMOMOHTOB B OPTraHU3ME KHBOTHBIX.

buorexHomoruss kopMoBbIX mpenapatoB. [Ipaktuueckas pabora «CocrtaBieHue
palyoHa MUTAHUS KUBOTHOTO, PACUET PACXOJIOB HA COJICPKAHUECY.

8. Buomexnonocuu ¢ pacmenuesoocmee (5 uacos)
OcHoBHBIE MeTOnbl ceneknuu. [ uOpummsarus. Dopmbl oTOOpa. OCHOBHBIC
HaIpaBJICHUS CEJICKIMU: YIYUIIeHHE YPOXKAWHOCTH, YCTOMUYMBOCTU K OMOTUYECKUM U



abMOTHUYECKUM (haKTOpaM.

OCHOBHBIE TOJXOABl CEJNEKIMH U OMOTEXHOJOTHH KYyJIbTYpHBIX pPACTEHUH,
HUctopusa cemeknum B Poccum u mupe, HCTOpUS pPa3BUTUSA BaXKHEHMIIMX COPTOB
KYJBTYPHBIX PACTCHHM.

Kak yenoBex MoxkeT MOAUPHUIMPOBATH pacTeHusi? [ eHHas MHKEHEpUs pacTEeHUM:
Yro Takoe reHeTHYecKas HWH)KEHEpUs pacTeHHWid. TpaHcreHHble pacTeHus. MeToasl
HOJIy4CHHUS.

Ecte nmu xu3Hp B 1npoOupke? buoTexHOMOTHS KYyJIbTYpPHBIX PpPaCTEHUHU.

UccnenoBarenbckass pabora «BblpammBanue pacteHuil B MpoOUpke (MOXKHO
BOCITOJIB30BaThCSA PE3YJIbTATAMHU NPEIBIAYIIMX 3KCIEPHUMEHTOB IO COCTABJICHUIO
MUATATEIbHBIX PACTBOPOB AJII PACTEHUM )».

Mopyab «MouiekyJisipHble 0CHOBBI (pu3uoJi0ruu U papmakoorum» 9 Kiacce

(34 yacoB)
1. @u3zuonozuueckas xumus. (11 uacos)

Beenenue. buorennsie anemenTsl: opraHorensl: O, C, N, H. AxktuBHbIE (OpMBI
KHCJIOpOAA, UX MOJTyYECHHUE, HEUTPAITU3ALHSL.

MakpoaJieMEeHTBI: TPOLEHT COJEpPKaHUsI B OPTaHU3ME, BBINOJIHSAEMas (DyHKIIHS,
COZIEp’KaHME B IMTPONYKTAX MUTAHUS.

MUKpO3JIEMEHTBI: B KaKMX MOJIEKYJAaX COAEpP)KaTCs, BbINOJHsAEMAas (DyHKIUS,
colep KaHue B MPOAYKTaxX nuTanus. [lociencreus nepeqo3upoOBKU MUKPOIIIEMEHTAMM.

TokcuuHble sneMeHThl llepuoanueckor cuCTEeMbl I OpraHu3Ma. BiusHue
HEJIOCTaTKa MAaKpO U MUKPOSJIEMEHTOB Ha )KUBbIE OPTraHU3MBbI.

UccnenoBarenbckass  pabora  «KommuuecTBeHHass ~ OIlEHKAa  COJIEPIKAHUS
MHKPO3JIEMEHTOB WJIM BUTAMUHOB B TTUILEBBIX MPOTYKTAX

Kupsl. 3a0oneBaHus YeI0BEKa, CBA3aHHBIE C HAPYIICHUSMHU KUPOBOIO OOMEHA.
JucnunuaemMun.

VYrneBoapl. 3a00J€BaHUs YEIOBEKA, CBA3aHHBIE C HAPYLIEHUSMH YIJIEBOJHOTO
obmena. CaxapHbIii quader.

benku. Ctpoenue. 3a00eBaHus YeIOBEKA, CBI3aHHbIE C HAPYIICHUSIMH OEJIKOBOTO
oOMeHa.

[IpakTueckoe 3ansaTne «KauecTBeHHBIE peaKMi HA OPraHUYECKUE MOJIEKYIIBDY.

BuTtamuHsbl xupopacTBopuMbIe, BojgopacTBopuMeble. [IpeBpaiiieHne BUTAMUHOB B
akTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

Krnerka. [Tousatue memOpanbl. @yHkuun MmemMOpaH. Buspl Tpancrnopra B KJIETKY.

2. Monexkynsapuas 6uonozus. (6 uacos)
OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHOU OMOIOTHH.
Hyxnennosele kucnoTsl. OCHOBHBIE IPUHIMIIBI CTPOCHMUS.
[Ipaktrueckas padora «Moaens JIHK-opuramm».
Martpuunble cHHTE3bl. Permkanus — OCHOBa KJIETOYHOro JeneHus. [IpuHuumel
PEIUIMKALUN.



[Ipaktuueckas pabora «PennukaruBHas MaliuHa (Urpa-aeMOHCTPAIs ).
Mytanuu. Yto Bei3biBaeT usMeHenus B crpoennu JIHK. [Ipuanunel penapamuu.

3. ®apmaxonozusn (17 uacos)

[TonsiTne o nekapcrBax. IIpUHIMIBI TOAXO0MAa K NMOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpUHUHT U €70 METOJIBI.

[Tyt BBenenus JIC. @apMakOKMHETHKA JICKAPCTBEHHBIX BELIECTB.

BcaceiBanne (abcopOuusi) sekapcTB. (OCHOBHBIE MEXaHU3MBbl BCACbIBAHUS.
TpaHCnOpT IEKapCTBEHHBIXBELIECTB.

['enbl u 6enku nepBoit ¢aspl 6uorpancpopmaiuu. [yt BeiBeaeHNS JTeKapCTB U3
OpraHu3Ma.

Okckpeuus U snuMuHauus. ['eHsl u O6enku BTopoil (haszbl OnoTpaHchopMaluy.
PapMakoIMHAMUKA.

BI/II[BI BSaHMO,Z[CP'ICTBPISI JICKApCTB. CI/IHepFI/BM N aHTaroHm3m IIpu COBMCCTHOM
I[GﬁCTBHH JICKApCTBCHHBIX BCIUICCTB, UX PA3HOBUAHOCTH.

TpancmemMOpaHHBIN CUTHAIMHT. THUIIBI KJIETOUYHBIX PELENTOPOB.

MounekynsipHass (apMakoJorus aHTUAJUIEPIrUYEeCKUX CpEeACTB. | 'McTaMHUHOBBIE
PELENTOPHI: TUIIBI, MOJIEKYJISIpDHAS. OPTaHU3ALIAS.

MexaHu3M IEUCTBUA U NPUMEHEHUE IPENapaToB, CTUMYIUPYIOLUIUX IIPOLIECCHI
MMMYHUTETA.

[Tpaktrueckast padota «I HcTONOrHYEeCKUe MpernapaThl UMMYHHOW CUCTEMBI.

[ToHATHE O HApKO3€ M HAPKO3HBIX Ipernaparax. KileTOYHbIN U HEPBHBINA HAPKO3.

PapMaKOJIOTMYECKAsT XAPAKTEPUCTUKA OTACNIBHBIX TPYNI HAPKO3HBIX CPENCTB.
[TocenoBaTenbHOCTh JECUCTBHUS HA LIEHTPAIbHYIO CHCTEMY.

[Ipaktuueckas padota «I'ucTosornueckue npemnapaTbl HEPBHOM CUCTEMBDY.

®uznonoruyeckuii coH; ¢as3pl cHa. Buael Hapymenuii cHa Ilonstue o
MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX IpernapaTtax (FrMMHOTHUKAX).

AHTUIICUXOTHYECKOE JIEUCTBUE, BIMAHHE Ha (PYHKLIHIO SKCTpanupaMuIHON
CHUCTEMbI, SMOLIMOHAJILHYIO cepy, PBOTHBIA IIEHTP, apTepUaIbHOE AaBJICHHUE, LEHTP
TEPMOPETYJIISALINH.

MonekynsipHple  MEXaHU3Mbl ~ JIEUCTBHSL  HEUPOJIENITHUKOB, BJIMUSHHE  Ha
no(paMUHOBBIE, CEpPOTOHUHOBBIE, a/IPEHO- U TUCTAMUHOBBIE PELIETITOPHI, X JEHCTBUE HA
KJIETOYHbIE MEMOpaHBbl, Ha JICTIOHUPOBAHNE TKAHEBBIX MOHOAMUHOB.

[Ipaktuueckass pabora «Kapra skcnpeccun A0(paMUHOBBIX U CEPOTOHHMHOBBIX
PELIENTOPOB B MO3TE MBIIICH.

Monyab «MoJiekyJisipHbIe 0CHOBBI cestekium» 9 kiacc (34 yaca)
1. Monexkynapuas ouonozus. (6 uacos)
OCHOBHBIE BEXU Pa3BUTHS MOJIEKYIISIPHOU OMOJIOTHH.
HyxnennoBeie kucaoTbl. OCHOBHBIE IPUHLIMIIBI CTPOCHHUS.
[IpakTuueckas padota «Moaens JJHK-opuramm.



ManI/I‘IHBIG CHUHTC3bI. PGHJII/IKaIII/I}I — OCHOBA KJICTOYHOI'O ACJICHMU. HpI/IHIII/Il'[I)I
PCILIMKALUN.

[Ipaktrueckas pabora «PennukaruBHas MalvHa (Urpa-IeMOHCTPALs ).
Mytanuu. Yto Bei3biBaeT usMeHeHus B crpoennu JIHK. [Ipuniunel penapaiuu.

2. Monexynapnoie ocnoewt zenemuxu (14 uacos)

[Ipenmer reHeruku. Kparkasgs HCTOpUsS  pa3BUTHS — NOPEACTABICHUA O
HACJIEICTBEHHOCTH.

OT rena K npu3HaKy: Kak packpacutb kota. Yto takoe npuzHak? [lyTe OT reHa o
PU3HAKA.

Myranuu. Autenn. ['eTtepo3urotel M rOMO3UTOThHL.  J[OMMHaHTHBIE U
pPELECCUBHBIE aJlJIETH.

Ponesas urpa «Amenu». UccnegoBaTenbckuil IpoeKT MyTareHHble (PakTopsbl.

["ensl cTposAT opranu3m. BritoueHue v BBIKIIOUEHHE 0OJIBIIOT0 Habopa reHoB.

Kak kjeTku moHuUMaroT, Kakue reHbl JTOJKHBI padborath. PoneBas urpa «Cynnba
KIIETKW».

I'enbr-iepexmrouarenu. [Ipaktuueckoe 3aganne « AJITOPUTMBI JJISI KIIETOK.

JIMCKpeTHOE HACIeOBAaHWE MPU3HAKOB. 3aKOHBI MeEHAENs: OJAUH T€H - OJIUH
MPU3HAK.

Cxema ckpenuBaHus. 3aKOH €IMHO00pa3usi THOPUIOB IEPBOTO MOKOJICHMUSL.

[TpakTnueckoe 3amanue «EanHooOpasue mepBOro MOKOJEHUS.

3aKkoH paculeIyIeHUs NIPU3HAaKa BO BTOPOM NoKojieHuu. IIpaktudeckoe 3amaHue
«PacuiemnyieHue BO BTOPOMIIOKOJIEHUN.

3akoHbl MeHens: HECKOJIBKO TE€HOB - HECKOJIBKO MPU3HAKOB. JlurudpuaHoe
ckpeniuBanue. HezaBucuMoe pacxokIe€HUE XPOMOCOM.

Onpenenenue nona. [lonossie xpoMocombl. Camiipl U camMku. Biiusaue ¢pakTopos
OKpyXawuie cpenbl. XpoMOCOMHOE omnpeaencHue noia. [lojloBbie XPOMOCOMBI.

HpaKTI/I‘ICCKOG 3aJaHuC ((HaCHCI[OBaHI/Ie, CICIIJICHHOC C ITOJIOM.

3. Moanexynspnoie ochoswl cenexuyuu (14 uacos)
['ens! B momysisiusix: Besmkoe paBHoBecue. [lomymsiust.

YacToTsl BCTpeuaeMOCTUIIPU3HAKA U ajuiesis. Y paBHeHue Xapau-BalinGepra.

HccnenoBatenbckuii TPOEKT «AHAIU3 TEHETUUYECKOW CTPYKTYphI MOMYJIALUHA (Ha
OCHOBE 3aKOHa Xapau-BaitHbepra)y.

[Tonynsauuu MEHSIFOTCS: YUCIEHHOCTb, MUTPALIMS U BBIOOp Cympyra.

dakTophl, KOTOPHIC BHIBOAAT TMOMYJSAIMIO W3 paBHOBecwsl Xapau-BaiinOepra.
UKuCIEHHOCTHIIONMYIISLUN.

Ponesas urpa «3ddext ocHoBaTES.

[lomynsimuy ~ MEHSIIOTCA:  €CTECTBEHHbI  0TOOp. MexaHusM  JeWCTBUSA
€CTeCTBEHHOTO 0TOOpa. JIBMKYyIIIUI OTOOP.

Ponesas urpa «EcTecTBeHHBIN 0TOODY.



MoaudukanroHHas U3MEHYUBOCTb. Cratuctuueckue 0COOEHHOCTH
MOAU(UKAIIMOHHON N3MEHUYNBOCTH.

HccnenoBatenbckue paboThl «MoaupuKamoHHas W3MEHYHBOCTh PACTCHHHA B
Ipeenax Ballero MecTa JKUTEIbCTBAY.

JlomecTuKanus W LEHTPbl T€HETUYECKOTro pa3HooOpasus. Iloncku pacteHuil c
«XOPOIIMMUY MPU3HAKAMH IS uenoBeKa. LIeHTpbI reHeTH4ecKoro pa3Hooopasus.

Huxomaii VBanoBuu Basumos. Cenekius. KomOuHanmoHHas W TruOpuaHas
cemekuusi.  ['ereposuc.  Ilpaktmueckoe — 3amanue  «l'OMOJIOTMYECKHE  PSAIbI
HACJIECTBEHHON U3MEHYUBOCTI.

CoxpaHuUThb U U3YYUTh I'€HbI, YTOOBI MEHATH Oyayiee. Kak mpaBUiIbHO XpaHUTH
resbl. KoJuieKnu reHeTUH4eCKUX peCcypcoB PaCTCHUM.

['eHeTnueckue IEHTpHI B Haled cTpaHe. ['7ne 3aHUMArOTCd TEHETUKOW |
TEHOMUKOM JIJISI HYkJI CEJIbCKOTO XO3MCTBA.



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUYHOM JEATEJIBHOCTHA

3aHATHS B paMKax NpPOrpaMMbl HampaBJIeHbl HAa OOECHEYEHHE JOCTHIKECHUS
IIKOJIbHUKAMH  CIEAYIOUIMX  JIMYHOCTHBIX, METANPEAMETHBIX M  IPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB.

JINYHOCTHBIE Pe3yJIbTATHI:

B cgepe epadscoanckoeco eocnumanusii TOTOBHOCTb K KOHCTPYKTHBHOM
COBMECTHOM JIESITENBHOCTH IPH BBIMOJHEHUU UCCIEAOBAHUN U MIPOEKTOB, CTPEMIICHUE K
B3aMMONIOHMUMAHUIO U B3aUMOIIOMOIIIH.

B cgpepe nampuomuueckozo eocnumanusi: OTHOUIEHUE K OMOJIOTMH KaK K BaXKHOU
COCTABJISIFOLIEH KYJBTYpbl, TOPAOCTh 3a BKJIAJ POCCHUICKHX M COBETCKHMX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTUYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb  OIICGHHBATH
MOBEJEHUE M MOCTYNKH C MO3WLHUHA HPABCTBEHHBIX HOPM M HOPM HKOJOTHYECKOM
KYJbTYpbl; IOHUMAHUE 3HAYMMOCTH HPABCTBEHHOT'O ACIIEKTA JAEATEILHOCTH YEJIOBEKA B
MEeIUIMHE U OUOJIOTUH.

B cgepe scmemuueckoco eocnumanus: TIOHMMaHHE pOJIM OHOJIOTUHM B
(hOpMHUPOBAHUU 3CTETUYECKOM KYJIBTYPbl TUYHOCTH.

B cgepe @uzuueckoco eocnumanus, opmuposanus Kyabmypvl 300p06bs U
IMOYUOHANLHO20 ON1a20NOAY4UsA; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBBIO U
YCTaHOBKA Ha 3J0POBBIM 00pa3 xU3HHU (370pOBOE MUTAHUE, COOTIOACHIUE TUTHEHUYECKUX
MIpaBUJ U HOPM, COAJIAaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, pEryJsipHas puznyeckas
AKTUBHOCTB); OCO3HAHUE MOCIEACTBUI U HEMTPUSATUE BPEIHBIX TPUBBIUEK (YHOTpEOICHNE
aJIKOrOJIsl, HAapKOTHKOB, KypeHHME) M UHBIX (opM Bpeaa ansi (PU3NYECKOTO U
MICUXUYECKOTO 3/I0pOBbs; COONIOIEHNE MpaBUi OE30MaCHOCTH, B TOM YHCJIE HABBIKU
0€301MacHOro MOBEACHUS B MMPUPOAHON cpesie; c(hOPMUPOBAHHOCTh HABbIKA pe(IeKCuH,
yIpaBiieHUE COOCTBEHHBIM IMOLMOHAIBHBIM COCTOSIHUEM.

B cghepe mpyooeoeo socnumanusi; akTUBHOE y4acTUE B PEILICHUU MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJbI, TOpPojJia, Kpasi) OMOJIOTHYECKOM U HSKOJIOTHYECKOU
HaIpPaBJICHHOCTH, WMHTEPEC K MPAKTUYECKOMY H3YUYEHUIO Mpodeccuil, CBSI3aHHBIX C
OMOJIOTHEH.

B cghepe sKkonoeuueckoco  6ocnumanus:  OpUEHTalUsT Ha NPUMEHEHHE
OMOJIOrMYECKUX 3HAHUH MPU PELICHUH 3a]1a4 B 00JIaCTH OKPYXKAIOIeH Cpelibl; 0CO3HAHNE
HKOJIOTMYECKUX MPOOJIeM U MyTeH UX PElIeHUs]; TOTOBHOCTh K YYaCTHIO B MPAKTUUECKON
NEeSTEIBHOCTH SKOJOTUYECKON HAIPABICHHOCTH.

B cgepe nonumanus yemnocmu HayuHo2o nosHauus: OPUEHTALMS HA
COBPEMEHHYIO CHCTEMY Hay4HbIX HPEJICTaBICHUA 00 OCHOBHBIX OHOJIOTMUECKHUX
3aKOHOMEPHOCTSIX, B3aUMOCBS35X YEJIOBEKA C IMPUPOJHOM M COLMAIBHOU CPENOH;



MOHMMAHUE POJM OMOJIOTUYECKON HayKu B (POPMHUPOBAHUM HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOU JHOOO3HATETHLHOCTH, MHTEpEca K OMOJIOTHYEeCKONW HayKe, HaBBIKOB
UCCIIEN0BATEIBCKOMN €SI TETbHOCTH.

B cgpepe acanmayuu x usmeHAOWUMCA YCAOBUAM COYUATLHOU U NPUPOOHOU
cpeovl: AJeKBAaTHAs OLEHKA M3MEHSIOIIMXCA YCJIOBUM; MPUHATHE PELICHUS
(MHIMBUAYaJbHOE, B TPYNIE) B M3MEHSIONIMXCS YCIOBHUAX Ha OCHOBAaHUM aHAIM3a
Ouonoruueckoi nHGoOpMaluy; MIaHUPOBAaHUE  JIEHCTBUH B HOBOM CHTyallUH
Ha OCHOBAHHUM 3HAHUHN OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MertanpeaMeTHblIe pe3yJbTAThI:

B cghepe osnaoenus ynusepcanbrvimu yueOHbIMU NO3HABAMENbHBIMU OCUCTEUIMU.
ba3oBele IorHuYecKue TEUCTBUS:
® BBISBIATH M XapaKTEpU30BaTh CYIIECTBEHHbIC TMPU3HAKKA OUOJIOTHYECKUX
00BEKTOB (SIBJICHUN);
® YCTaHAaBJIMBATh CYIIECTBEHHBIM TMpPHU3HAK KiIacCU(UKAIMK OUOJTOTHYECKUX
OOBEKTOB (sIBJIEHUH, IMPOLIECCOB), OCHOBaHUS MAJii OOOOLIECHHS U CPaBHEHMS,
KPUTEPHUH IPOBOJIUMOTO aHAIN3A;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMS] B paccMaTpuBaeMbIX ¢akTax W HaOJIIOJICHUAX; IMpeararh
KPUTEPUH JIJIS1 BBIABJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

® BBIBIATH JeUUUTHI HHPOPMALUU, JAHHBIX, HEOOXOAUMBIX I pPEIICHUS
MOCTaBJICHHOM 3a/1a4H;

® BBISBIATh NPUYMHHO-CIEACTBEHHBIC CBSI3M TMPU M3YYCHUH OHOJIOTHYECKUX
SBJIEHUNA W TIPOLIECCOB; JAENaTh BBIBOABI C HUCIOJIb30BAHUEM ACAYKTUBHBIX U
MHJYKTUBHBIX YMO3AKIIOUCHHUH, YMO3aKIIOUeHUHN MO aHAJIOTUH, (OpMYITUPOBATH
TUIIOTE3bl O B3aUMOCBSI3AX;

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

BbazoBble ncclienoBaTebeKrue 1eUCTBUS:

® ICIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI HHCTPYMEHT MO3HAHMS;

e (QopMmynupoBaTh BOMPOCH, (DUKCUPYIOIIUE Pa3pPblB MEXKIY pPEATbHBIM U
KEeJaTeIbHBIM  COCTOSHHMEM  CHUTyallMd, OOBEKTa, M  CaMOCTOSATEJIHHO
YCTaHABJIMBATh UCKOMOE U IAHHOE;

e (dopmupoBaTh  THIOTE3y 00  HMCTUHHOCTH  COOCTBEHHBIX  CYXXICHUH,
apryMEHTHUPOBATh CBOIO MO3UITUIO, MHECHHE;

® TIPOBOJMTH IO CAMOCTOSTEIHFHO COCTABIICHHOMY TUIaHY HAOJFOICHHUE, HECITOKHBIH
OMOJIOTUYECKHIA DKCIIEPUMEHT, HEOOJIBIIOE HCCIICIOBAaHUE IO YCTAaHOBJICHHUIO
0COOEHHOCTEH OMOIOrMYecKoro o0beKTa (TIporecca) H3y4eHus,

® TIPUYUHHO-CJICJICTBEHHBIX CBS3€H M 3aBUCHUMOCTEH OHMOJIOTHUECKHX OOBEKTOB
MEK]ly COOOM;



OIICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OpPMAIHIO, MOJIYICHHYIO B
X0JI€ HaOIIOICHUS U KCIICPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBAaTh OOOOIIEHUS W BBIBOABI 10 pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, SKCIIEPUMEHTA, BIIAJIETh MHCTPYMEHTAMU OIEHKH
JIOCTOBEPHOCTH TMOJTYYCHHBIX BEIBOJIOB U O0OOIICHHUIA;

MIPOTHO3UPOBATH BO3MOYKHOE JATbHEHIIIEE Pa3BUTHE OMOJIOTHUYECKHUX TIPOIIECCOB U
UX TOCJICJICTBUSI B aHAJIOTUYHBIX MJIU CXOMHBIX CHUTYAIUsX, a TAaKKE BBIABUTATH
IPEIONI0KEHUsT 00 MX Pa3BUTHUHU B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Pabora ¢ nadbopmaimei:

MIPUMEHSTH Pa3JIMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI NP MMOKCKE U 0TOOpE
Oounonoruueckod HWHGOpPMALMKW WM JAaHHBIX ©3 HMCTOYHHKOB C YYETOM
peII0OKEHHON yaeOHOM OMOI0THUECKOM 3a1auu;

BBIOWpATh, AHAJIM3UPOBATH, CUCTEMATU3UPOBATH M  HUHTEPIPETHPOBATH
OMOJIOTUYECKYIO MH(POPMALIMIO Pa3IMYHBIX BUOB U (POPM IIPEICTABIICHNUS,
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOITBEPIKAAIOIIIE WM ONPOBEPTAIOIINE OJIHY U
Ty K€ UJCI0, BEPCHUIO) B PA3IMUYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIbHYIO (POpMY MpECTaBIECHUS UH(OPMAIUH U
WJUTFOCTPUPOBATH PEHIAEMBIE 3a/1a41 HECIIOKHBIMUA CXEMAMHU, UarpaMMaMHu, UHOU
rpaduKoi U KX KOMOMHAIUAMU;

OIICHUBATh HAJIEKHOCTh OMOJIOTMYECKOW HWH(OpMAIUU 1O  KPUTEPUSIM,
MPENIOKEHHBIM YUUTENEM UIH CPOPMYIHMPOBAHHBIM CaAMOCTOSATENBHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTMYECKYI0 HH(OpMALHIO.

B cgepe osraoenus ynusepcanbhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU
O6mienue:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKISHHUSI, BEIpaXKaTh SMOIIUU B TIPOIIECCE
BBITIOJTHCHUS TTPAKTHYECKHUX U JTa0OPaTOPHBIX PaboT;

BBIpakaTh ce0s1 (CBOIO TOUKY 3pEHHMS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOajdbHBIE CpeJcTBa OOIICHMS, IIOHUMATh 3HAYCHHUE
COITMAJILHBIX 3HAKOB, 3HaTh M PAclo3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX
CUTYaIlMH U CMATYaTh KOH(MIIUKTHI, BECTH TIEPETOBOPHI;

NOHUMAaTh HAMEPCHUS JPYTUX, TMPOSBIATh YBAXKUTEIBHOE OTHOIICHHUE K
co0eceTHNKY U B KOPPEKTHOM (popme hopMyIHpoBaTh CBOU BO3PAKEHUS;

B XOJI¢ JUaiora W/Win TUCKYCCHUH 3a1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOi
OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh WJICH, HAIleJICHHbIE Ha peIICHUe
OMOJIOTHYECKOM 3a7auM U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHS;
COTIOCTaBIIATh CBOW CYXICHHUS C CYXICHHSAMH JPYTrUX YYaCTHUKOB JHayora,
0oOHapy>KUBaTh PA3JINYHUS U CXOJCTBO MO3UITUH;

nyOJUYHO TIPEICTaBISATH PE3yJbTAThl BBITOJTHCHHOTO OHOJIOTHYECKOTO OTIBITa
(3KCTIepUMEHTa, HCCIISIOBAHUS, TIPOCKTA);



® CaMOCTOSITENBHO BBIOUPATh (DOPMAT BBICTYIUICHUS C YUETOM 3a/1a4 IIPE3CHTAIIUU U
OCOOCHHOCTEW ayIUTOPUU M B COOTBETCTBUU C HUM COCTaBJISITh YCTHBIE U
MACBMEHHBIE TEKCTHI C UCIIOJIb30BAHMEM WILTIOCTPATUBHBIX MATEPUATIOB.

CoBMecTHas 1€ATSIBHOCTD (COTPYAHHYECTBO):

® [IOHMMaTh W MCIOJb30BaTh IPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaJIbHOU
paboThl TIpH pEIICHUU KOHKPETHOW OMOJIOTHYECKOW MpOoOJIeMbI, 000CHOBHIBATH
HEO0OXOJUMOCTh MPUMEHEHHUsI TPYIIIOBBIX (HOPM B3aMMOACHCTBUS TIPU PEIICHUN
MOCTaBJICHHOW y4eOHOM 3a1auH;

® [IPUHUMATH LIEJIb COBMECTHOM JIEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBUS MO
e€ JOCTIKEHHUIO: pACTIPENeNsTh POJH, JA0rOBapUBaThCs, 00CYKAAaTh MPOIECC U
pe3ynbTaT COBMECTHON PabOTHI;

e yMeThb 00001aTh MHEHUS HECKOJBKUX JIIOJICH, MPOSBISATE TOTOBHOCTH
PYKOBOJUTD, BBIIIOJHATH IOPYYECHUS, TOAUUHATHCS;

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, OMpPENENsTh CBOIO poOJib (C
y4€TOM MPEANOYTEHUH U BO3MOXKHOCTEM BCEX YYACTHHUKOB B3aUMOJICUCTBHS),
pacrpenensaTh 3aJayd MEXIy YICHAMH KOMAaHJbl, Y4aCTBOBATh B T'PYHIIOBBIX
dbopmax paboTsl (00CYKIeHHSI, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAU€CTBEHHOTO pE3yJIbTaTa M0 CBOEMY
HAIIPaBIICHUIO U KOOPIMHUPOBATh CBOU ACHCTBHUS C IPYTUMU WICHAMU KOMAH/IbL;

® OIICHMBATh KayeCTBO CBOEro BKJIaJa B OOMMN MPOAYKT MO KPUTEPUSM,
CaMOCTOSATENbHO  CHOPMYJIUPOBAHHBIM  YYaCTHUKaMHU  B3aWMOJICHCTBUS;
CpaBHMBATh PE3YJIbTATHI C UCXOJIHOM 3a/1aueil M BKJIAJl KOXI0r0 YjeHa KOMaH/bl B
JOCTUKEHUE PE3YJbTaTOB, pa3AeisTh cPepy OTBETCTBEHHOCTH U TMPOSBISITH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA TTEpE] TPYIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIBbHBIX KOMMYHUKATHBHBIX JEHUCTBUN, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTH COLMAIBHBIX HABBHIKOB U SMOIMOHAIBHOTO
MHTEJJIEKTA IKOJIHHUKOB.

B ceepe oenadenuss ynugepcanvHvimMu yueOHbIMU PeVISIMUBHLIMU OeUCTNEUMUL.:
CamMmoopraHu3zamusi:
® BBISABIATH MPOOJIEMBI [JIi PEIICHUS B KU3HEHHBIX U YYEOHBIX CHUTYyalUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OpPUEHTHUPOBATHCS B PA3IMUYHBIX MOAXO0AaX MPUHITHS PeIIeHUH (MHANBUIYaIbHOE,
NPUHATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUN TPYIION);

® CaMOCTOSITENIbHO COCTAaBJISATh AQITOPUTM pEIIeHHS 3aJadd (WU ero 4YacTh),
BbIOMpaTh CHOCOO pelieHus y4dyeOHOW OHOoNOrMyeckodl 3amauu ¢ y4yéToMm
UMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh
IIpeyiaracMble BapUaHThl PELICHUN;

® COCTaBIATh IUTaH JACWCTBHIA (TUTaH pealu3aluyd HAaMEYEHHOTO allropUTMa
pEIIeHNs), KOPPEKTHUPOBATh MPEIJIOKCHHBI aNrOpUTM C YYETOM TOTYyYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

e JenaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMOKOHTPOJIb (pediekcust):

BJIa/IETh CIIOCOOAMH CAMOKOHTPOJISl, CAMOMOTHUBAILIMU U peIICKCHY;

JaBaTh aICKBaTHYIO OLIEHKY CUTYalluy U MIpeAJiaraTh IUlaH €€ U3MEHEHMS,;
YUUTHIBaTh KOHTEKCT U MPEABUACTD TPYIAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH IIPU
pelieHnn y4eOHOM OMOJIOTWYECKOM 3ajayd, aJanTUpPOBaTh pEIICHHE K
MEHSIOLIMMCS 00CTOSATENbCTBAM;

OOBSCHATH NMPUUUHBI TOCTHKEHUS (HEAOCTHKEHHS) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY, YMETb HAaxOJUTh IO3UTHBHOE B
MPOU3O0IIEAIIEN CUTYAIUH;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIUOOK, BOZHUKIIUX TPYIHOCTEH;
OILICHHMBATh COOTBETCTBHUE PE3YJbTATa IEIH U YCIOBHUSIM.

SMOHI/IOHaJIBHBIﬁ HHTCJJICKT.

pa3nauyaTrh, Ha3bIBaTh U YINPaBISATh COOCTBEHHBIMH SMOLUSAMU M SMOIMIMHU
APYTHX,

BBISIBIISITH U AHAIIM3UPOBATH TPUYHMHBI YMOILIMIA;

CTaBUTH €051 HA MECTO JIPYroro 4ejioBeKa, IOHUMATh MOTUBBI 1 HAMEPEHHUS
ApYyTOro;

pPEeryamupoBaTh crioco0 BbIPAKEHHS SMOLIUN.

[IpunsiTue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €T0 MHEHUIO;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY M TaKOE K€ MPaBo APYroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HAaBaTh HEBO3MO>XHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

OBJIQZIETh CUCTEMOM YHUBEPCAJIbHBIX YUEOHBIX PETyJIATUBHBIX AEHCTBUM, KOTOpas
oOecrieynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
NO3ULUS JIMYHOCTH), M MKU3HEHHBIX HABBIKOB JIMYHOCTH (yINpaBiieHUs coOoil,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEICHHUS).

IIpeaMeTHbIE pe3yabTaTbl OCBOCHUS MPOTPAMMBbI
B no3naBatenbHONM (MHTEIUIEKTyaJIbHOM) cepe:

— MpUOOpeTEeHHEe OMbITa UCIOJIb30BAHUS METOJ0B OUOJOTUUYECKON HAYKH C IIEJIbIO

U3y4YeHUs] OMOJIOTHYECKUX OOBEKTOB, SIBICHWN M TPOIIECCOB: HAOJIOICHNUE, OMHUCAHUE,

IMPOBCACHUC HCCIOXKHBIX OMOJIOTHYECKUX OMNBITOB U OKCIICPUMCHTOB, B TOM YHCJIC C

MCI0JIb30BAaHUEM aHAJIOTOBBIX M IU(PPOBBIX OMOJOTUYECKUX MPUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHrUE YMEHUS UHTETPUPOBATH OMOJIOTUYECKUE 3HAHUS CO 3HAHUSIMU U3

JIpYruX y4eOHbIX MpeAMeTOB ((HDU3UKU, XUMUH, reorpaduu, UCTOPUH, OOIIECTBO3HAHUS
T 1.);



— (opmupoBanue yMeHuil pemarbh yueOHbIe 3a1a4d OMOJOTHUYECKOTO COIepKAHUS,
BBISIBIIATh ~ NPUYMHHO-CJICACTBCHHBIC  CBSA3M, IPOBOJUTH  KAYECTBCHHBIE W
KOJIMYECTBEHHBIEC PACUETHI, JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyUYEHHBIX PE3YyJIbTaTOB;

— (opmupoBaHue yMEHHS IUIAHUPOBATH YUECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy C yueToM MOCTAaBICHHOU 1eNu: POpMYyIUPOBAThH MPOOJIEMY, TUTIOTE3Y U CTABUTH
3a/lauyd MCCJICIOBAHUsA, BBHIOMPATH AJCKBAaTHO IOCTABJICHHOW 1€ METOJbI, JeNaTh
BBIBOJIBI IO pe3yJIbTaTaM MCCIICIOBAHUS WU TPOSKTHON ACSITEIIBHOCTH;

— (¢dopMmHupoBaHME  HWHTEpeca K  YIIyOJCHWIO  OMOJOTHYECKMX  3HAHUH
(mpeanpoduiibHas MOATOTOBKA U MPpodeCCHOHANIbHAS OPUEHTAIMS) U BBIOOPY OHOJIOTUH
Kak Ipo(UILHOTO MpeAMEeTa Ha CTYIIEHU CPEIHEr0 MOJHOT0 00pa3oBaHus JIJIs Oy yiien
MpoEeCCUOHANILHON JIEITEIbHOCTH, B 00JIaCTU OHWOJOTUH, MEAMIMHBI, 3KOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO35HCTBA,

— BIIQJICHUE HaBbIKaMH paboThl ¢ uWH(pOpMaInuelr eCcTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHOW B pa3HOW QopMme (B BUIE TEKCTa, TAOJUYHBIX JTAHHBIX,
cxeM, rpaduKoB, AWarpamMMm, MoOJENeH, H300paKeHUN), KPUTHYECKOrO aHalu3a
nH(}OPMAITUHU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
MPEAMETOB; UHTEPEC K yriayOJeHUI0 OMOJIOTMYECKUX 3HAHUU U BHIOOPY OMOJIOTHUU Kak
NpoQMIBHOTO TpEeIMETa Ha YPOBHE CpEAHEro o0Imero oOpa3oBaHus IS Oymymie
npodeCCUOHAIBHOM  ACSATEILHOCTA B 00JIACTH OMOJIOTHMH, MEIUIIMHBI, JKOJOTHH,
BETCPUHAPHH, CEIIbCKOTO XO3SMCTBA, MHUINCBOW IMPOMBINIJICHHOCTH, TICHXOJIOTHH,
MCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHHS O MAaTCPUATHUCTHYCCKOW CYITHOCTH
TCHOMOB YKHUBBIX OPTaHU3MOB M PETYJISIIHIO HX PaOOTHI,

— 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH Cpelbl, BIUSIONIMX HA Pa3BUTHE U
CYIIIECTBOBAHKE JKMBBIX OPTAHU3MOB, aIANTAINKA K (paKTOpaM OKPYKAIOIICH Cpeibl;

— 3HaHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJOTUH, UCTIOIB30BAHMS €€ TOCTHKCHHUM B
COBPEMECHHOM XU3HU YeJIOBEKa, 0COOCHHOCTH HMCIIOJIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
MIPOU3BOICTBEHHBIX HYK/]I YEJIOBEKA;

— 3HaHWE OCHOBHBIX IMOJXOI0B CEIICKIIMU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepHU30BaTh TI'CHETHYECKH  MOAU(PUIIMPOBAHHBIC  PACTCHHS, OIEPUPOBATH
MOHATUSAMU, THOpUAM3ALUS, OTHAJCHHAs THOpUIU3AINsI, WCKYCCTBEHHBI OTOOD,
reTepo3uc, TpanchopMaIys, MyTareHe3, TCHETHIECKOE PEAAKTUPOBAHUE;

— TIOHUMaHWE  MOJICKYJIIPHBIX  MEXaHHW3MOB  pealli3allid  HacCJICICTBEHHOMN
nH(OpPMAITUU U YMEHHE CBOOOTHO ONIEPHPOBATH OCHOBHBIMU MTOHATHSIMHU MOJICKYJIIPHOM
OMOJIOTHY U €€ COBPEMEHHBIX HAMPaBIEHUH — IeHOMUKH, METar€eHOMHKH, IPOTEOMUKH;

— 3HAHWE OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHW3MOB MX Pa3BUTHSA, CITOCOOAX
WX TMarHOCTHKY U JICUCHUS;



— (opMupoBaHue yMEHUS HCIIONIB30BATh MOHATUHMHBIN anmapaT ¥ CUMBOJIUYCCKUI
S3BIK TCHETHKH, TPAMOTHOE MPUMEHEHHWE HAyYHBIX TEPMUHOB, TOHSATHH, TEOPHH,
3aKOHOB JISI OOBACHEHHS HAOIIOJAEMBIX OHOJOIrHYEeCKHMX OOBEKTOB, SBIIEHUH U
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUSL.

B 11eHHOCTHO-OpHEeHTalIMOHHOM cdepe:
— 3HAHUE, YTO TNPHUMEHEHHE COBPEMEHHBIX TEXHOJOTUH MOJEKYISPHON OHOJIOTHH
MO3BOJISIET YCIEUIHO pellaTh TaKhe 3JI000[JHEBHbIE MPOOJIeMbl, Kak OXpaHa

0pr>1<a10mel71 Cpcabl, COXpaHCHUC 3I0POBbA YCIIOBCKA, KOHTPOJIb 1 BOCCTAHOBJICHHC
9KOCHCTECM.



TEMATHUYECKOE IINTAHUPOBAHUE

Monyab «Kak »KMBOTHBIE U PACTEHHUS MPUCTIOCAOIUBAIOTCSD> (IBOJTIOHUOHHASA
3Ko0JI0THs) 5-6 Kiaccesl (34 yaca)

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

Tembl OcHoBHOE coaepkaHue JHesATe/ IbHOCTD
IIKOJIbHHUKOB
1. MbI ncciaexyem CBoiicTBa U CTPOCHHE KUBBIX UccnengoBarenbckue
KMBbI€ 00bEKTHI OpraHu3MOB (CTpPOEHHUE KIIETKH). | paboThl «Bce nu (CUHUIIBL,
(6 9) Bun, oco0b — opranusm kak Oenku, Oepe3bl W T.J.)
eauHas cuctemMa. Anantaiuu OJINHAKOBBIE?
(npucrniocobnenus). [lonsitue DOTOKBECTY.
roMeocTasa KuBoro opranusma. | I[Ipakruueckas pabora
Croco0bl ero moaep KaHusl. «CocTaBisiem KHUTY

pPEKOpPAOB  PacTeHUd U
YKABOTHBIX HAIIETO KPasi».

2. Bausinmue
OKpY:KaKIen
cpe/ibl Ha JKUBbIE
opranusmbl (12 4)

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

[IpakTueckoe 3aHsTHE
«1Bet u Temno» (KyOuku
JIbJa B3BECHUTh, MOJIOKHUTh
B vamiku [letpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpee
pacTasin).

[IpakTueckoe 3aHsTHE
«Yto pacTBOpsieTcs B
BOJIE» (IKCIIEPUMEHT
«Kunkuii 1om»).
[IpakTrueckoe 3aHsTHE
«Iuddysus BemecTs B
BOJIE (pacTBOPBHI)»,
«/lBH>KEHME PaCTBOPOB 110
LBETKY.

[IpakTueckoe 3ausTue
«Jlen m1aBaeT B Boze
(aiicbepru, 3amep3aHue
BOJIOEMOB)».
[IpakTueckoe 3aHsTHE
«Jlen ipu 3amep3aHuu




pacuImpsieTcs»
(pa3pylieHue KaMHs
(mouBooOpa3zoBaHUE),
3aMep3aHue KIETOK).
[IpakTuueckoe 3ansTHe
«Illy6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHall, B3BECUTD).
[IpakTueckoe 3ansaTue
«ITurmMeHTBb (MOKHO
pa3aenuTh Ha BaTMaHe
KpacuTelIu U3
dbomacTepoB.
[IpakTuueckoe 3anHsTHE
«Kak >)XKMBOTHBIE TIaBAIOT
B BOJIe» (DKCHEPUMEHT C
MTUTICTKOM).
HccnenoBaTenbekue
paboTtsl «BiusiHue cBeta
(Temna, BIaXXKHOCTH,
COCTaBa MOYBbI) HA
pacTeHus B €CTECTBEHHBIX
WJTH KCKYCCTBEHHBIX
YCIOBUSX» (Ha JOCTYITHOM

MaTtepuae).
3. B3zaumopeiicrBusi | buotnueckue GpakTopsl. UccnenoBarenbckas
JKMBBIX OPraHU3MOB | 3aKOHOMEPHOCTH Pa3BUTHUS paborta «Habmonenus 3a
(4 v) MEKBUIOBBIX B3aUMOOTHOIIEHUSMU
B3aUMOOTHOIIICHUH. KUBOTHBIX TIPH

KosBomtonus (XUILIHUK-KEPTBa;
napa3uT-X03siMH) DBOIIOLUS
CTpaTeruii JOObIBaHUS MULIH.
CounansHOCTh. Bujb-
BceseHubl. [lepedyens pactenui-
BpPEIUTEIEH.

JTOOBIBAaHUU MTUIIHA
(KOPMYILIKH JUIsl ITUIL, JJISI
TFOPOACKUX WJIM CEITbCKUX
YKUBOTHBIX). BeO-
KaMepbD».
HccnenoBaTenabckas
pabota
«Pacnipoctpanenue
BHUJI0B-CHHAHTPOIIOB B
HaIlleyl MECTHOCTH)




4. Yes10BeK B KU3HU
pacTeHuu "
JKUBOTHBIX? (6 1)

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

[IpakTuueckas paborta
«Pa3zHooOpa3zue
KyJIbTYPHBIX PACTCHUI B
BaIlIEM PETUOHEY.
Uccnenoarenbckas
paborta «BnusHue
AHTPOIOTeHHBIX (PaKTOPOB
Ha pa3BUTHE PACTCHUH B
ropojie/HaceIeHHOM
ITYHKTE.
DKCKypCHsi/TIpaKTUYECKast
pabota «OOIIT B Baiem
pPErroHe — YHUKAJIbHbIC
O0OBEKTBI TPUPOIBDY.

5. Dkogornueckue
Huu (6 4)

buocdepa — ogHa u3
BOKHEUIINX 000JI0YEK 3eMIIH.
UYTo Takoe «3KOJIOTHIECKHE
HUIIW» U KaK OHU
dopmupytorca? GopMupoBaHUe
3HaHUU 110 OMOpPa3HOOOPA3UIO
KUZHEHHBIX (HOpM,
MOBEJCHUYECKUX
IPUCTIOCOOJICHHI,
MOIU(DUKAITMOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
c000I11eCTBAa U UX THUIIHI.
Pa3Butne u cMeHbI
pPaCTUTEJIBHBIX COOOIIECTB.

Hccnenosarensckue
paboThl «DKOIOTUYECKUE
HUIIN BOKPYT T€OS —
onucaHue pakTopoB
OKPYXaroIIEH CpeIb».
Hccnenosarensckue
paboTHI
«DeHOJIOrnYecKue
HaOJIIOIEHUS .

Moaysb «OcHOBBI pac

TEHHEBOJACTBa» /-8 Kiacchl (34 yaca)

Tembl

OcHOBHOE coepkaHue

JlesiTeJIbHOCTD
MIKOJbHUKOB

Tema 1. BBenenue B
pPacTeHneBOACTBO
2 9)

UTto-Takoe pacTeHUEBOICTBO:
OCHOBHBIE (haKTOPBI
BBIPAILIMBAHNS PACTCHUM.
Uctopus passutus
arpOXMMHUYECKUX 3HAHUUN
(padotel M.B. JlomonocoBa, O.
JInbuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupssena,
I1I.A. Kocteiuena, JI.H.

[IpakTuueckas paborta
«bouka JInubuxa.




[IpssHUIIHUKOBA U Jp.).

Tema 2. PoJb
XHMHYECKHUX
7JIEMEHTOB B
NUTAHUH PACTEHHH
(8 )

Bopna. PactBop. BeITsikKa.
AHHMOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH 1 pH
pactBopa. Ponp xuMuuecknx
AJIEMEHTOB B IUTAHUU PACTECHUM.
[Tomy4yeHne nuTaTeIbHBIX
BEILIECTB PACTECHUSIMH.

VY noOpeHusi: opraHu4eckue,
MUHEPAJIbHBIE,
MUKpOOHoorndeckue. TUIbl
IIATAHUS pacTeHu. Bo3aymHoe
U MUHEpaJibHOEe (KOPHEBOE)
MMUTAaHUE pacTeHul. TpaHncnopT
MUTATEJIbHBIX BEIIECTB
pacTeHuii: BOCXOAAIINN U
HUCXOIIIINH TOK. BaxkHeinme
Kanuinele, pochopHbie U
a30THBIC YAOOPEHUS, UX
cBoiicTia. [IpocThie U ClOKHBIE
ya00peHus.

Poct n pazBuTue pacrenunii:
ATambl OHTOTEHEe3a, (PaKTopHI,
BJIUSIFOIIME HA POCT PACTECHUIM:
CBET, T'yCTOTA MOCAJI0K, MUTAHUE,
cybcTtpar.

Oco0eHHOCTH TUTAHUS

[IpakTrueckas padora
«CxeMbl MUTaTEIbHBIX
pactBOopoB. Pacuer 103
yIOOpEeHUI 15t
MIUTATEIbHBIX PACTBOPOBY.
[IpakTruueckas padora
«IIpaBuna cMenBaHus
y100peHU»
[IpakTuueckas paborta
«IInTanne pacreHmi:
TEXHOJIOTHS
IPUTOTOBIICHUS
MUTATEJIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYP».
Hccnenoarenbckas
pabota «O1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHui, paCTCHUN HA
IIKOJIbHOM TEPPUTOPUU
YCTaHOBKA MIPUYHH
aTOJIOTHYECKUX
COCTOSIHUH (TIpU
HaJTUYUN ).




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

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

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




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

Tema 3.
Peryasitopsl pocta
pactenuii. 3ammura
pacrennii (2 4)

[TonsATHE O perymaTropax pocra
pactenuii. CTUMYJIATOPBI POCTA
— (UTOTOPMOHBI (aYKCUHBI,
ruO0epeIUIMHbI, IMTOKWHIHBI ).
WNHrnbuTopsl pocta pacTeHUI:
1. mpupoanbie (abciu3oBas
KHCJIOTa U HEKOTOPHIE
(beHoIbHBIC BEIECTBA
(uKymMapoBasi, KOpu4iHasl,
CAJIMIIMIIOBAS KUCJIOTHI).

2. CHHTCTHYCCKHE
(MopdakTHHBI, peTapIaHThI,
nedonuanThl, JECUKAHTHI,
repOoutuabl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHHUIA.
CoBpemeHHbIe crTOcOObI
MOHHUTOPHHTA.

3amura pacTeHU OT
BPEIOUTEJIEN: OCHOBBI
o6uomeTona.

[IpakTrueckas padora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSIHUS
pactenuii. CoBpeMeHHbIE
CIIOCOOBI MOHUTOPHUHTA.

Tema 4. Boanas,
necyaHasi u
NMOYBEeHHAas
KYJbTYPbI, HX
NpUMEHEHHUE B
BbIPAIMBAHUU
pacTeHuu.
dusnojorus
pacrenuii (5 u)

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

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

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

[IpakTuueckas pabora
«KopHeBoe naBieHue».
[IpakTuueckas padora
«DyHKIIMOHAJIbHASA
JIMarHOCTUKA PACTEHUH 110
AKTUBHOCTHU
XJIOPOILIACTOBY.
Uccnenosarensckue
pabotsl «BnusiHue
croco0a BeIpAIUBAHUS
(cocTaBa mUTaTEILHOM
CMECH, CXeMbl BHECEHUS )
Ha POCT U pa3BUTHUSA
PAa3IUYHBIX PACTCHUI.




pu OECIIOYBEHHOM
BBIpAIBAHUH.

Tema 5.
KyJabrypHbie
pacTreHmusl.
CoBpemeHHbIC

aCHeKThbI CeJIeKINH
(8 )

Kaxk guenoBek ctajl HCII0Ib30BaTh
pactenus? CBs3b pa3BUTHS
LIUMBUJIM3AIMH YEJIOBEKA U
OJIOMAIlIHUBAHMS PACTEHHI.
JlomecTukanusi.
HacnenacrBeHHOCTH M
N3MEHUYMBOCTH — OCHOBHBIC
CBOMCTBA KUBBIX OPTaHU3MOB.
N3menunBocTh. Buanl
U3MEHUYMBOCTb.

I'en —MarepuanbHbIA HOCUTETD
HACJICJICTBEHHOCTH U
n3MeHUnBOCTU. HyKkenHoBbIe
KHUCIOTHIL. JIokanu3amnus

FEHETUYECKOr0 MaTepuasa B
KJeTKe. JleieHue KIeTok.
Pennukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHON OUOJIOTHH.

Tpanckpumnuus. TpaHcisnus.
Myrannu.

D¢ dexT OyTHUIOUHOTO
rOpJbIIIKA U TEHETHYECKOE
pa3zHooOpasue. Uto Takoe
reH0aHk? 3aueM COXpaHATh
T€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITIOCOOBI

[IpakTruueckas padora
«MoaudukanmoHHas
W3MEHYHUBOCTH (JIUCTHS,
UTOJIKU C OJTHOTO
JIEpeBa)».

[IpakTuueckas padbora
«I'eH — HHCTpYKIHS 1O
cOopke KJeTku (Ha oucepe
WU KOHCTPYKTOPE)».
[IpakTuueckas pabota 1o
rpynnam «OTKyJa Ha
HAIIMX CTOJIaX
(bPYKTHI/OBOIITN/3TAKI»
[IpakTuueckas pabora
«BsIpammBaem ropox. Kak
MIPOBECTH CKPEIIMBAHKE Y
ropoxay.
Uccnenosarenbckas
pabota «BrIpamyBanme
pacTeHui B IPOOUPKE»
(MOHO BOCIIOJIb30BaThHCS
pe3ynbTaTaMu
TPEABIIYIITAX
AKCIIEPUMEHTOB 10
COCTaBIICHUIO
MUTATEIHHBIX PACTBOPOB
JUISl paCTEHUH).




COXpPAaHEHUS TEHETUYECKUX
pecypcoB pacTeHul (ex situ u in
situ).

3nauenue pabor H.W. BaBuiosa.
3aKOH rOMOJIOTHYECKUX PSAIOB.
LlenTpBI IPOUCXOXKICHUSA
KyJbTypHBIX pacTennii H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIIUH.
I'ubpuauzanus. @opmel oTOOpA.
OcHOBHBIE HaNpPaBIICHUS
CEJIEKINU: YIIy4IIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM 1 a0MOTUYECKUM
dakTopam.

EcTp 11 xu3Hp B ipoOupke?
buoTtexHOMOTHs KyJIbTYpPHBIX
pacTeHUN.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
['eneTnueckoe pelakTUPOBAHUE.
CoBpeMEHHBIE TTOIXO0IbI U
JIOCTUKEHUS TEHETHYECKOTO
pPEIAKTUPOBAHUS PACTCHU.

Tema 6.
PacTureanHnasn

npoaykuus (9 u)

Hanzemnrbie u mog3eMHbIE
opransl pactenuit. [loGer u
BUIOM3MEHEHHBII T00eT
pactenuit. CriocoObl
Pa3MHOKEHUS PACTECHUN.
[TonsTHe 0 KayecTBE MPOAYKTOB
nutanus. [TpoGnemsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIIOPTHBIMU. JlorucTrka
JIOCTaBKHU U CPECTBA
COXpPaHEHUS TTPOIYKTOB
MUTAHMUSL.

Mukpo3eneHb: noJIE3HOCTh U
TE€XHOJIOTUSI.

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

[IpakTuueckas padborta
«IIpenenbHO NOMyCTUMBIE
koHuenTpauu (II1K) n
METO/IBI KOHTPOJIS
0e301acHOCTH
PaCTUTENBHBIX TPOAYKTOB
TTUTAHUS.
Uccnenosarenbckas
pabota «OrneHka KauecTBa
BBIPAILLICHHOM
MUKpO3eJIeHN» (U600
CBOSI, TMOO M3 Mara3uHa).
[IpakTuueckas paborta
«MeToanl OLIeHKH
KayeCTBA PACTUTEIBLHON
POIYKIINN: XPAHCHHE H
COXPaHHOCTh
MTUTATETBHBIX BEIIECTB
(Mo gocTynHomMy
000pYy/I0BaHUIO).
Hccnenosarenbckas




pabota «OnpeaeicHue
BuTamMuHa C METOJIOM
00paTHOIO TUTPOBAHMS B
IUIO/IaX Ha pa3HOM CPOKE
(cocob6e) XpaHESHHs.

Monayab «buotexnogorus» 7-8 knaccnl (34 yaca)

Tembl OcHoBHOe conep:kaHne JeATe1bHOCTD
IIKOJIbHUKOB
Tema 1. [TonsTie GMOTEXHOJIOTUH. 3aUueM [IpakTuueckas paborta
BuorexHoJiorus YeJI0BEKY OMOTEXHOJIOTUH, B UYEM «IIpumepst
(2 9) UX MPEUMYIIECTBO Mepe] pPUMEHEHUS
XUMUYCCKUM CUHTE30M. OCHOBHBIE | OMOJIOTHYECKUX
O0M000BEKTHI OUOTEXHOJIOTUU: 00BEKTOB B TBOECH
MIPOMBITIIICHHBIC KUZHIY.
MUKPOOPTAaHWU3MBI, KJIETKH W TKaHU
pacTeHuH, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaIU3aTOPHI.
CoIpbe 111 OMOCHHTE3a U OLICHKA
€ro OMOJIOrMYECKOM LIEHHOCTH.
OcCHOBHBIE HICTOYHUKH YTIEPO/Ia,
azorta, ¢pocdopa, MUKPOIIEMEHTOB.
UccnenoBanune HOBBIX HICTOYHUKOB
CBIpbS (BKJIFOYAsi BOMPOCHI €T0
peIBapuTeIbHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEITBHBIX
Cpell, B TOM YHCJIE BKIFOYAFOIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTHI YIIPABJICHUS U
ONITHMH3AIIUU TIPOIECCOB
OouocuHTteza. Meroabl
ONTUMH3ALMN TUTATEIBHBIX CPE]I.
Tema 2. [TonoxxeHue MpoKapuoToB B JlabopaTopHas pabota
MuxkpoOuoJiorus CHUCTEME OPraHNYCCKOT0 MHUpaA. «Mopdosnornyeckas
(8 u) CrpoeHne OakTepuaIbHON KIICTKH. | XaPAKTCPHUCTHKA
Krnaccudukanus 6akTepuii. BBIICTICHHOH YHMCTOM
Mopdonorus 6akrepuii. [Ipocteie | KYIBTYPBL:
XapaKTEePUCTHKA

Y CIIO’KHBIE METO/IbI OKpAITBAHUS
Oakrepuil. Dusnonorust OakTepuii:
NUTaHKE, ABIXaHUE, POCT U

pa3MHOXKEHHUE. 3HAKOMCTBO C JlaGopatopHas paGoTa

JIOMEHOM ApXeu «CpaBHeHHe pocTa

(3KCTpeMODUIBHOCT, MHKpOOPTaHH3MOB Ha
0COOEHHOCTH CTPOECHHUS KIIETKH).

KoJoHuH, (popma
OakTepuit, THI
KJIETOYHOU CTEHKH.




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

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

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

Mukpoopranusmel B
arpoOMOTEXHOJIOTUH.
HckyccTBEeHHBIE acCOIAITIN
PaCTEHHI C MUKPOOPraHW3MaMH

yamke 0e3 U ¢
100aBIEeHUSA
AHTUOMOTUKOBY.




Tema 3.
JyKapuoOTHYECKHUE
OPraHu3Mbl B
OMOTEXHOJIOTUH
(m1ecHeBbIE TPUOBI,

JApoxxn)
(39)

[InecHeBbIe TPpUOBI MPOIYIICHTHI
OMOJIOTHYECKH aKTUBHBIX BEICCTB
OO6mrast xapakTepUCTHKA APOAOKEH
caxapomuiietoB. Ucropus
WCIIOJIb30BaHUs JIPOXIKEH B
TPAAUIIMOHHON OMOTEXHOJIOTHUH.
TeXHONIOTHH BUHOICIIHS U
XJIe0omeueHus,
CIIeIMATU3UPOBAHHBIC PACHI
TpoxoKe. MeTaboau3M IpoioKei.
Peakuus cnupToBOro OpoxKeHus.
[Tony4yeHne BTOpUYHBIX
MeTabO0IUTOB B APOXKKax. JpoxxKu
KaK IIPOJIYIIEHThl OMOTOILINB.
[Tonyuenue 11e€BbIX OETKOB B
JIPOIKAX.

OcoOCHHOCTH BEreTaTUBHOIO U
MOJIOBOTO Pa3MHOKEHHUS Y
IPOXOKEN, 3HAUYCHUE U3YUEHUS
MHTO3a M IIUTOKHUHE3a JJIsI
ONTUMU3AIIMHU MTPOIIECCOB
KYJbTUBUPOBAHUS IPOKIKEBBIX
ITAMMOB, TTOHUMaHUS TPUIUH
MAaTOT€HHOCTH JIPOKIKEN U TpUOOB,
MoMCcKa MUIIICHEH (QYHTHUIIUIOB 1
pa3pabOTKH HOBBIX JICKAPCTBEHHBIX
penaparos.

JlaGoparopHas padota
«OOHapyxeHue
IPOAYKTOB CITUPTOBOTO
OpOXKEHUS: ITUIOBOTO
CIUPTA U YTIECKUCIOTO
raza.




Tema 4.
HacaencrBenHnas
undpopmamus (3 4)

HacnencrBeHHOCTD U
N3MEHYMBOCTH — OCHOBHBIE
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Buael
N3MEHUYHBOCTD.

I'en —maTepuanbHbI HOCUTED
HaCJCICTBEHHOCTH U
n3MeHUMBOCTH. HykiienHoBbIE

IIpakTnueckas padota
«MoaudukanmuonHas
U3MEHYUBOCTD (JIUCTHA,
UTOJIKH C OJTHOTO
JepeBa)».
[IpakTnueckas padota
«I'eH — MHCTpyKIMA 1O
cOOpKe KJIeTKH (Ha

KUCHO0THIL. JIokanu3anus oucepe unu
T€HETUYECKOr0 MaTepuasa B KOHCTPYKTOPE)».
KJeTKe. [[eienne KIeTok.
Pennukanus JIHK. OcHoBHast
JIOTMa MOJIEKYJIIPHON OMOJIOTHHU.
Tpaunckpunuus. TpaHcisuus.
Myranumu.
Tema S. [TosmoxeHne BUPYCOB B CUCTEME [Ipocmotp
Bupycosorus (5 4) | opranndeckoro mupa. CTpyKTypa ¥ | TOKYMEHTJIbHOTO
XUMHUYECKUN COCTAaB BUPYCOB. dbuapMa o0 BUpycax.
Knaccudukanust BUpycos. [IpakTuueckas padora.

Penponykuus BupycoB. Bupycsl -
BO30yauTeNN NHPEKIIMOHHBIX
0one3Heil. OHKOBUPYCHI.
bakrepuodaru: crpoenue,
CBOKWCTBA, IPUMEHEHHE.
buonoruueckue metoipl 60pbObI €
BHUpyCamMu

«Metoa pa3BeieHUIN.




Tema 6. 'ennas
HHKEeHepusl U

OCHOBBI T€HHOM MH)KEHEPUHU.
Bexkropa. Cnenuduyeckue

[IpakTuueckas paborta
«I"eHHbIE HOKHUIIBI -

OHOTEXHOJIOTHH dbepMeHTBI OaKTepUid. CRISPR/Cas
(4 v) buorexHonoruu npoayKiuu (MoJeMpoBaHKe Ha
0eKOB B OaKTEpHATbHBIX Oymare)y.
KYyJIbTypax. JJOCTHKEHUS] TEHHOU Urpa-nuckyccus:
WHXEHEPUHU U OMOTEXHOJIOTUH. «Bparpaut rpaHT Ha
CRISPR/Cas — cucrema co3maane [MO».
aJanITUBHOTO UMMYHHUTETA
6axtepuit u apxeit. [MO. Metozsl
nonyyeHust [MO.
Tema 7. JloMecTukanus OCHOBHBIX Juckyccus
Bbuorexnosioruu B JIOMAIITHUX KUBOTHBIX; «JlomecTukanus, Bce Jix
KNBOTHOBO/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTeHUs U KUBOTHBIE,
(4 ) JIOMECTHKAIIUN KUBOTHBIX KOTOPBIC KUBYT PSJIOM
(Jiucuua, HOpKa H JIp. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOU IIKOJIBI OJIOMAIITHUBAIOTCS?
akajneMuka bemnsiea). MO>XHO 1 CUUTaTh
CoBpemMeHHbBIE METOBI B TapakaHa
YKMBOTHOBO/JICTBE: TPAHCILJIAHTALIUSI | OJJOMAIIHEHHBIM
AMOPHUOHOB, XMMEPHBIC )KUBOTHBIC, | JKUBOTHBIM?).
KJIOHUPOBAHHUE. [IpakTuyeckas pabota
OcHOBHBIE 00JI€3HU )KUBOTHBIX U «Metonuka
POJIb MATOTEHHBIX KJIOHUPOBAHMUSI
MUKpPOOPTaHU3MOB U MAapa3uToB B | (MOAENMPOBAHUE HA
pa3BUTHH 3a00JICBAHMI JJOMAIIHKX | Oymare).
KUBOTHBIX U OCHOBHBIX Mepax [IpakTuueckas padborta
O0pBOBI C HUMU; POJIb TTOJIE3HBIX «CocraBiieH€e palioHa
MUKPOCUMOMOHTOB B OPTaHU3ME MUTaHUS 5KUBOTHOTO,
XKUBOTHBIX. [TonoxurensHoe n pacueT pacxoJI0B Ha
no0o04YHOE (OTPHUIIATETHHOE) COJICp>KaHHEY.
BO3/ICCTBUM aHTUOMOTHKOB Ha
OpraHu3M B XOJI€ JICUCHUS
YKUBOTHBIX; 1€ U 3a/1a4U
BeTepuHapuu. buotexHosorus
KOPMOBBIX IIpenapaToB.
Tema 8. OCHOBHEIE METOBI CEJIEKIINH. UccnenoBarensckas
Buorexnosioruu B I'ubpuauzanus. @opmel oTOOpA. pabota
pacTeHneBOACTBE OcHOBHBIC HaNpPaBIIEHUS «BrIpamniuBanue
pacTeHuu B

pOOUpPKEY




(59)

CEJIEKIINU: YIIyUIICHUE
YPOKaUHOCTH, YCTOUUYUBOCTH K
OMOTHYECKHM U a0MOTHYECKUM
dbakTopam.

OCHOBHBIE MOJXO/IBI CEJIEKIINU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuii, [ nbpuaun3zanus,
oTHajgeHHas THOpuAN3anus,
UCKYCCTBEHHBIN 0TOOp, T€TEpO3HUC,
TpaHchopMalusi, MyTareHes,
T€HETUYECKOE PEAAKTUPOBAHUE).
Hctopus cenexunu B Poccuu u
MUpE, UCTOPHS PA3BUTHS
BAKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHUM.

Kak denoBek moxer

Mo audUIIUpOBaTh pacTeHUA?
I'ennas nHxxenepus pacreHui: UYro
TaKO€ T€HETUYECKast NHKCHEPUS
pactenuil. TpaHCT€HHbBIE PACTEHUS.
Meroas!l nosyuenus. O0pazoBaHue
OIyXOJIEH Y PACTCHUM.
ArpobakrepuaibHas
tpanchopmarus: Ti-mma3Muabl.
I'ensr T-AHK. MonekyinsipHo-
T€HETUYECKUE MEXaHU3MBbI
TpaHchopmarmu. ['eHeTnueckoe
penaktupoBanue. CoBpeMeHHbIE
MOAXOJbI U IOCTUKEHHUS
T€HETUYECKOTO PEIAKTUPOBAHUS
pacTeHU.

Ectb nu xu3Hb B IpoOUpKe?
buotexHonmorus KyJ1bTypHBIX
pacTeHUN.

(MOHO
BOCTIOJIb30BaThHCS
pe3ynbTaTaMu
TIPEIBITYIINAX
AKCIIEPUMEHTOB TIO
COCTaBIICHUIO
MTUTATEITHHBIX
PacTBOPOB IS
pacTeHui).

Moayab «MosieKkyasipHbie 0CHOBBI (PM3HO0JIOTHH M (papMakoorum» 9 kiacce

(34 yaca)
TeMbl OcHOBHOE coiep:KaHne JleATeJIbHOCTD
IKOJbHUKOB
Tema 1. Benenue. buorennnie aneMeHThl: | MccnemoBaTenbckas
duznogornveckas | opranorensl: O, C, N, H. pabota
xumus (11 1) AKTuBHBIE GOpMBI KHCIOpoAa, nX | «KomnuecTBeHHas

IIOJIyYEHHE, HEUTPpAIN3aLsL.
MakposJIeMEeHTBI: IPOLEHT

OLCHKa COACPpKaHUA
MHKPOJ3JICMCHTOB WJIN




COJICp>KaHMS B OPTaHU3ME,
BBITIOJTHsIeMas QyHKITHS,
CoJIep>KaHME B IIPOAYKTaX MUTAHUS.
Ca2+ - cBa3bIBaroIye OCIIKH,
JETIOHUPOBAHUE KaJIbIIHS,
pEryJiius ypOBHS KaJIbIIUS B
OpraHu3Me: TOPMOHBI IToYeKk. Mg —
cTpoeHue xJopoduiia, ero
AKTUBALIMS COJIHEUHOU SHEPTHEH.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIaX COJIepIKaTcs,
BBITIOJTHsIEeMas QyHKITHS,
coZiepKaHUE B MPOAYKTAX MUTAHMUS.
[TocnencTBus nepeo3upPOBKU
MHUKpOdeMeHTaMu. Fe —
YCBaMBAEMbI€ TUIIbI COCTMHECHUI
xesesa. ['eMornpoTenHsl,
reMOIIMaHuH, TUTOXpoMbI. Cu —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxaimue Menb.
[Tatonornueckne CHHAPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTa00JIU3MOM MEJIN.

TOKCHYHBIE PJIEMEHTBI
[leproanyeckor CUCTEMBI IS
opranusma. Bnusinue HegocTaTka
MaKpO ¥ MUKPOIJIEMEHTOB Ha
YKUBBIC OPTaHU3MBI.

Kupsi. 3aboneBanus yeI0BeKa,
CBSI3aHHBIC C HAPYILICHUSMU
KUPOBOTO OOMEHA.
JucnunuaemMun.

VrieBojpl. 3a00JieBaHUS YEJIOBEKA,
CBSI3aHHBIC C HAPYIICHUSMU
yTJIeBOIHOTO oOMeHa. CaxapHbIii
nuaoer.

benku. Ctpoenue. 3aboeBanHus
YeJI0BEKa, CBSA3aHHBIC C
HapyUIEHUsIMUA OEIKOBOT0 OOMEHa.
OyHk1MU 6eKoB. DEepMEHTHI.
Mexanusm aenctud. Kimaccor
(hepMEHTAaTUBHBIX PEAKIIHA.
KodepmeHTsr.

BuTtaMuHbl KUPOPACTBOPUMBIE,
BojiopacTBOopuMbIe. [IpeBpaiienune

BUTaMHHOB B ITHILEBBIX
IPOIYKTaX».
[IpakTueckoe 3aHsaTHe
«KauecTBeHHBIE
peakuuu Ha
OpraHUYeCcKHe
MOJIEKYJIBD.




BUTAaMHMHOB B aKTUBHBIE ()OPMBbI
KOo(hepMEeHTOB. ABUTAMHUHO3BI.
OCHOBHBIE TUITBI METAOOTUYECKUX
peakiuii. buosHeprernyeckue
npouecchl. [ mukonu3. [uki
Kpebca. Llens nepenoca
AIEKTPOHOB. OKHCIIEHUE KUPHBIX
kucyoT. Katabomusm
AMHUHOKHCIOT. [ TIOKOHEOTeHE3.
CuHTE3 YIIIeBOI0B, OCIIKOB,
KHUPOB. MeTabomuTHueckue
3a0oneBanus. [Ipaktuueckoe
3aHATHE: «PEUICHUE 3a7a4 Ha
SHEPTreTUYECKUN OOMEH)

Knerka. [Tonsatue memMOpaHBbI.
Oyakmu MmeMOpaH. Buipl
TPAHCIIOPTa B KIIETKY.
MeMOpaHHbIE OPTaHOUIBI.
3aboJieBaHus CBSI3AHHBIC C
HapylieHueM padoThl MEMOPAHHBIX
oprases, 00Je3H! HAKOTIJICHUS.

TuIbl KOHTAKTOB MCKIY KIICTKaMH.

3HaYCHUE MEKKIICTOUYHOU
KOMMYHUKAIIUU JJISI 3] 0POBbsI
OpraHu3Mma.

Snpo. YpoBHH yIaKOBKH
XpoMaThHa. XpOMOCOMHBIE
teppuropun. HememOpanHbie
OpraHOU/IbI.

Tema 2.
MonekyasipHas
omnostorus (6 u)

OCHOBHBIE BEXU PA3BUTHS
MOJIEKYJISIPHOM OMOJIOTHH.
HyknenHoBBbIE KUCIIOTHI.
OCHOBHBIE PUHIUIIBI CTPOCHUSI.
Martpuunsie cuHTE3BI. Perummkanus
— OCHOBA KJIETOYHOT'O JECJICHUS.
[IpuHUMNBI pEeTUIMKALIUN.
Myrtanuu. YUto BbI3bIBaET
u3MeHenus B crpoennn JTHK.
[IpuHUMIBI penapanuu.
Tpanckpumnus.

I'enetnueckuui kox. TpaHCcaALMA.
Opranu3ainusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPENCTBA,
MEXaHU3MBbI UX IEUCTBUS.
Opranuzanus reHoMa OakTepui

[IpakTuueckas padorta
«Mopnens JIHK-
OopUramm.
[IpakTuueckas padorta
«PennukatuBHas
MaiuHa (urpa-
JEMOHCTPALIHS )»




Tema 3.
DapMaKoJI0rusa
(17 g)

[Tonsatue o nekapcrBax. [IpuHLIMUIIBI
MOAXO0Ja K MMOMCKY HOBBIX
JIEKAPCTBEHHBIX CPEJICTB.
CKpUHUHT U €r0 METOJIBI.

[Tyt BBenenus JIC.
PapMaKOKMHETHKA JIEKAPCTBEHHBIX
BellecTB. BecacwhiBanue
(abcopbmust) nexkapctB. OCHOBHBIE
MEXaHHU3Mbl BCACHIBAHUS.
TpaHCcHOpT JIEKAPCTBEHHBIX
BelECTB. | 'eHbl 1 OenKu nepBoi
¢a3zb1 Ouorpancopmaruu. [lytu
BBIBEJICHUS JIEKAPCTB U3
OpraHu3Ma. DKCKpenus u
anuMUHAIMs. ['eHbl 1 Oenku
BTOpOH (ha3bl OMoTpaHchOpMAaIIHH.
dapmakoauHaMuka. [ 1aBHOE U
mob60YHOE, pe30pOTUBHOE U
MECTHOE, MPSIMOE, HEMPAMOE U
pediiekTopHOE NEHCTBHE.

[TpakTuyeckas pabota
«['ucronornueckue
npenapaTsl UMMYHHOR
CHCTEMBID».
[IpakTrueckas padora
«['ucromornueckue
npernapaThl HEPBHOM
CUCTEMBD».




Bubl B3auMoAEHCTBHSA JIEKAPCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JICVICTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIIl CUTHAJIUHT .
Tumbl KJIETOYHBIX PELEITOPOB.
MeMOpaHHbIC: HOHHBIC KaHAJIBI,
KaTaJTUTUYECKHUE U CONPSKEHHBIE C
G-0enkamu; BHYTPUKJIETOYHbIE:
LUATOIJIA3MATUYECKUE U SITIEPHBIC.
MexaHn3MBbl JTUTaHA-PELENTOPHOTO
B3auMojencTBUS. CEeIEeKTUBHOCTD
(M30MpaTeILHOCTD) JCHCTBHYS,
CBSI3b «XMMHUYECKasi CTPYKTypa —
dapmakoiorunyeckas akTHBHOCTb
BEILIECTB

dapmMaKoIOrHYE€CKON MOTYJISALUN
CHHANTAYECKON XOJIMHEPTUIECKON
nepenayn. MosieKysipHbIi
MEXaHU3M JECUCTBUS U
dbapmakosioruyeckue cBoicrea M-
XOJIMHOOJIOKAaTOPOB,
TaHTJIMOOJOKATOPOB U
Kypapenog0o0HbIX CPEACTB.
®apMaKoJIOruuecKast peryJisiius
AKTUBHOCTHU aJIpEHEPTHUYECKOTO
cuHarnca. AIpeHOMUMETHUKH,
aaApeHO0JIOKATOPHI,
CHUMITATOJIUTHKH.

MonexkynspHas hapMakoIorus
AHTUAJIJIEPTUYECKUX CPECTB.
['mcTaMUHOBBIE pELIENTOPHI: THUIIHI,
MOJICKYJISIpHAsI OpTaHU3alIusl.
Crabunmu3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
JIEHCTBUSA, OCOOCHHOCTH
KJIMHUYECKOTO MPUMEHEHUSI, TOUKU
MIPWIOKEHUS JEUCTBUS
UHTHOUTOPOB JIUTTUTHBIX
MEINaTOPOB.

MexaHu3M JEeUCTBUS U
PUMEHEHHUE ITPenapaTos,
CTUMYJIUPYIOLIUX MPOLIECCHI
uMMyHHTETa. PapMakosorunyeckas




XapaKTepUCTUKA UHTEPIECHKUHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUA,
npuMeHeHre. OCHOBBI
naTo(U3n0JIOTUH OCTPO(Pazo0BOro
OTBETAa, MEINALIMS BOCIIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCHIAIUTEIILHOTO
JEUCTBUS
TJIFOKOKOPTUKOCTEPOUJIOB,
HECTEPOUIHBIX
MIPOTUBOBOCHAJIUTEIILHBIX CPE/ICTB.
[ToHsATHE O HAPKO3€ U HAPKO3HBIX
npenapartax. Knerounslii u
HEPBHBIN HAPKO3.
®apMaKoJIOru4ecKas
XapaKTEPUCTHKA OTACIbHBIX FPYIII
HapKO3HBIX CPEJCTB.
[TocnenoBaTenbHOCTh IEUCTBUS HA
LEHTPAIbHYIO CUCTEMY.
®u3noJIOrHYecKuil CoH; (as3bl CHA.
Bunaer Hapymennii cHa [lonstue o
MEIUKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUMTHOTHKAX ).

MousekynspHble acClEeKThI
Honuuenuuu. OnuatHbie
peLenTopbl, UX THUIIHL.
OHkedanuHbl U SHAOPOUHBI -
SHJIOT€HHBIE JINTAH Il OMTMATHBIX
pPELENTOPOB.

AHTHIICUXOTHYECKOE JIEHCTBHUE,
BIUSIHUE HA (QYHKLIHIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIUOHAIIbHYIO cepy, PBOTHBIN
LEHTp, apTepUAIbHOE AaBJICHHE,
HEHTP TEPMOPETYIISAIIUHN.
MounekyJisipHbIE MEXaHU3MBI
JNEUCTBUSI HEUPOJIENITUKOB,
BIUSIHUE Ha A0(aMUHOBBIE,
CEpOTOHHHOBBIE, A/IPEHO- U
TUCTaMHHOBBIE PELIENITOPHI, UX
JNEUCTBUE HA KIIETOYHbBIE
MeMOpaHbl, Ha JICTIOHUPOBAHUE
TKaHEBBIX MOHOAMUHOB.
[ToreHnuan-3aBUCUMBbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHHU I[@ﬁCTBPISI
MECTHBIX aHEeCTCTHKOB. CIIOCOOBI
I/IHI‘I/I6I/IpOBaHI/IH IMHoTCHOMUAaJI-
3aBUCHUMBIX HATPUCBLIX KaAHAJIOB
MCCTHBIMH aHCCTCTHUKAMU.

Moayab «MoJiekyasipHbIe 0CHOBBI cesieknun» 9 kiacc (34 yaca)

Mytanuu. YTo BeI3BIBAET
n3MeHenus B crpoenuun JJHK.
[IpyuHLMIBI penapanuu.
Tpanckpunuus. ['enernueckui
koJ. Opranuzanus reHoma BUPyCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JI€UCTBUSL.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTepuaIbHBIC MPEnapaThl.
Opranuzanust reHoma 3yKapuoT
I'eHOMHOE peTaKTUpPOBaHHUE.

Tembl OcHoBHOe conep:kaHne JeATe1bHOCTD
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHS [IpakTrueckas padora
MouJekyasipHasi MOJIEKYJISIPHOM OMOJIOTHH. «Mopens JJHK-
ouosorusi (6 1) HyxiienHOBBIE KUCIIOTHI. OpUraMmu».
OCHOBHBIE IPUHIUIIBI CTPOCHHUS. [IpakTuueckas padbora
Marpuunslie cunTe3bl. Permmnkanus | «PenmmkaTtuBHas
— OCHOBA KJIETOYHOTO JEICHUS. MallliHa (Urpa-
[IprHIMOBI perMKanuu. JEMOHCTPALIHSA )».




Tema 2.
MouJiekyJasipHbIe
OCHOBBI T€HETHKH

(14 g)

[Ipenmer reneruku. Kpatkas
UCTOPUS Pa3BUTHS IPEACTABICHUS
0 HACJIEICTBEHHOCTH.

OT rena k npu3HaKy: Kak
packpacuth Kota. Yto Takoe
npu3Hak? [IyTe oT rena o
npu3Haka. Myrauuu. AJienu.
I'eTepo3UroThl U TOMO3UTOTHI.
JIOMUHaHTHBIC U PELIECCUBHBIE
AJUIEIIN.

I'ens1 cTpoAT Opranusm.
BxitoueHue u BBIKIIIOUEHUE
6onpioro Habopa reHoB. Kak
KJICTKY TIOHUMAIOT, KaKUe TeHBI
JOJKHBI paboTaTh.

JIMCKpeTHOE HACJIEI0BAHUE
IPU3HAKOB. 3aKOHbI MeHaens:
OJIMH T'€H - OJUH Ipu3HaK. Cxema
CKpeNIMBaHus. 3aKOH
eAMHO00pa3usi THOPUIOB ITEPBOTO
MOKOJICHUA. 3aKOH paclIeIICHUs
IIpU3HAaKa BO BTOPOM MOKOJICHUHU.
3akoHbl MeHaens: HECKOJIILKO
TE€HOB - HECKOJILKO MPU3HAKOB.
JIuruOpuIHOE CKpeIUBaHue.
HeszaBucumoe pacxoxaeHue
xpomocoM. CrenueHHoe
HacJIeI0BaHHUE.

B3anmMopelicTBHEe TEHOB.
AJIeNbHOE U HEaJUIeNIbHOE.
Onpenenenue nona. [lonoseie
XpoMocoMBbl. CaMIIbl U CAaMKH.
BnusHue gpakTopoB oKpyKarolei
cpenbl. XpOMOCOMHOE
ornpenenenue noia. [Tomoseie
xpoMocoMmsbl. [IpoGrema
JOIIOJTHUTENIBHON X-XPOMOCOMBI Y
AKEHILIMH. TpexX1BEeTHbIE KOIIKH.

Ponesas urpa
«Annenn».
Uccnenosarenbckuil
npoeKT MyTareHHbIe
(bakTOopHI.

Ponesas urpa «Cynp0a
KJIETKW». [ eHbI-
MIEPEKITIOYATENH.
[IpakTyeckoe 3axanue
«ANTOpUTMBI 1JIA
KJIETOK.
[IpakTueckoe 3axanue
«Enunoobpasue
MIEPBOTO MOKOJICHUSD.
[IpakTueckoe 3axanue
«Pacuiensienue Bo
BTOPOM IIOKOJICHUID.
[IpakTueckoe 3axanue
«HacnenoBanue,
CLECIUIEHHOE C IIOJIOMY.




Tema 3.
MouJiekyJasipHbIe

OCHOBBI CeJIEKIHU
(14 g)

['eHbl B mONyJIALUsAX: BEIUKOE
paBHoBecue. [Tonymsiuus. YacTtoTsl
BCTPEUYAEMOCTH MPU3HAKA U
ajuiens. YpaBHEeHUE Xapu-
Baitn6epra. I[omymsiuu
MEHSIOTCSI: YUCIIEHHOCTD,
MUTpAIHS ¥ BBIOOp CymIpyTa.
DaKTOpbI, KOTOPHIE BHIBOJSAT
MIOMYJISIIIUIO U3 paBHOBECUST Xap/u-
Baitn6epra. UucineHHOCTh
nonyssinuu. Ponesas urpa
«Iddext ocHoBaTens». Hpeid
reHoB. Myrauuu. Hecirywalinoe
ckpemuBanue. M3osmusi.
[Tonynsiuuu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHusm
JIEUCTBUS €CTECTBEHHOT0 0TOOpA.
JIBroKymuii oToop.
MoaudukanronHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOJU(UKAITMOHHON
n3MeHunBocTH. HaciemoBanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonuuecTBeHHbIE TPU3HAKHY.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HacleayeMoCTH pu3Haka. OTBeT
Ha otOop. [Tonck reHon
KOJIMYECTBEHHBIX MTPU3HAKOB.
ODHOHYKIECOTUAHBIE BAPUAHTHI
reroB. JIHK-uun. ITotHOreHOMHBIN
aHaJIN3 acCOIHaIN.

«OMBD» HaJI TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reetuka. «OMHUKCHBIE»
uccnenoBanus. [Iporeom,
MeTa0o0M. JloMecTuKaus 1
LHEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [loncku pacTenuii ¢
«XOPOIIMMUY» TPU3HAKAMH TSI
yenoBeka. LleHTpbl reHeTUYeCcKoro
pasHooOpasus. Hukomnaii iBanoBuu
Basuios. Cenexuusi.
Kombunarmonnast u rubpuHas
cesiekius. [ 'eTeposuc.

Uccnenosarenbckuil
MPOEKT «AHaIN3
T'€HETHYCCKOU
CTPYKTYpPHI NOMYJIALIUN
(Ha OCHOBE 3aKOHa
Xapau-Baiinbepra)y.
Ponesas urpa «3¢dekr
OCHOBATEIIS.

PosneBas nrpa
«EcTecTBeHHBIN
0TOOpY».
HccnenoBaTeabcKue
paboThI
«MoaubukarmoHHas
U3MEHYUBOCTD
pacTeHuil B npeenax
BaIlleTO MeCTa
JKUTEIIHLCTBAY.
[IpakTrueckoe 3aganue
«["'omoJornueckue
pAbI HACIEACTBEHHOM
U3MEHYUBOCTH.




CoxpaHHUTh U U3YyYUTh T€HBI, YTOOBI
MeHATh Oynyuiee. Kak npaBuibHO
XpaHuTh reHsl. Komteknun
TEHETUYECKUX PECYPCOB PACTECHHUIA.
[TpakTuky™m u/mm
HCCIIEIOBATEIIbCKUN ITPOEKT:
MeTopI KyIbTUBHPOBAHUS 1N Vitro
JUIS. COXPAHECHUSI TEHETUYECKUX
PECYpPCOB pAaCTEHHUM U JUIS
YCKOPEHHOM CEJICKIIUH
['eHeTUEeCKME HEHTPHI B HAILICH
cTpane. I e 3aHumMarorcs
TCHETUKOW U TCHOMUKOM 1T HY KT
CEJIbCKOI'0 XO35MCTBA.
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