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IHHosicuuTeIbHAA 3aNIMCKA

[Iporpamma paspaboTaHa B COOTBETCTBHHM C TpeOoBaHusmu DenepanbHOTO
rOCyapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa OCHOBHOTO 0O0IIero ooOpa3oBaHUS,
OpUEHTHpPOBaHA Ha O0OECNeuYeHHEe WHIMBHUAYaJIbHBIX MOTPEOHOCTEH OO0ydYarouuxcs u
HalpaBJICHA Ha JOCTH)KCHHUE IUIAHHUPYEMBIX pPE3YyJbTaTOB OCBOEHHUS IPOTPaMMBbI
OCHOBHOT'0 0OHIEro 0Opa3oBaHHUs C YYETOM BbIOOpa y4aCTHHKaMU 0Opa30BaTEIbHBIX
OTHOIICHUN y4eOHBIX KYypPCOB.

[Iporpammoil npeaycMOTpeHO (OPMHUPOBAHUE COBPEMEHHOIO TEOPETUYECKOIO
YpOBHSI 3HAHMW, a TaKKe M MPAKTUYECKOro OmbiTa paboThl ¢ J1a00paTOPHBIM
000py/IOBaHUEM, OBJIAJICHUE MPUEMAMM HCCIIEJOBATEIbCKON IEATEIbHOCTH. MeToabl
opraHmzalui  oOpa3oBaTENIbHOM W HAay4YHO-HCCIIEAOBATEIbCKOM  JESTENbHOCTU
IpeIycMaTpuBalOT (OpPMHUPOBAHUE Yy OOYHYAIOIIMXCS HECTaHAApTHOIO TBOPYECKOTO
MBIILJIEHUS, CBOOOIbI CAMOBBIPAXKEHHSI M MH/IUBUIYATbHOCTH CYKICHHM.

Jlnsg moiaHOro ydera MOTPEOHOCTEM ydyalmuxcsi B MNPOrpaMME HCIOJIb3YETCs
i depeHunpOBaHHBIM  MOAXOA, YTO CTUMYJUPYET Yy4yalleroca K YBEJIHYEHHUIO
MOTPEOHOCTH B UHAUBUAYAJIbHOMN, HHTEIJIEKTYaIbHOW U MTO3HABATENILHON A€ TENbHOCTH
Y pa3BUTHIO HAYYHO-HUCCIIEOBATEIbCKIX HABBIKOB.

B noapocTkoBOM BO3pacTe ydamuecs MposBILIIOT CBOK 3aUHTEPECOBAHHOCTD B TOU
WIM WHOW 00JIacTM 3HaHWM, HAYYHOM HaIpaBlIEHUU WIK MpodhecCuoHaATHLHOM
JesTeIbHOCTU. TakuM 00pa3oM NPOUCXOAUT (POpPMHUpPOBAHUE IO3HABATEIBHOU U
Mpo(EeCCUOHAIBHON COCTaBIISAIONIEH JUYHOCTH, MIOMOTAET ydalleMycsl B ONpeaesIeHun
OyIyIero >KM3HEHHOTO MyTH U B MPO(EeCCHOHATBLHOM BBIOOPE MOCIE OKOHYAHUS IIKOJIBI.
[TogoGHOro poJa 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSIHHOE JKEJTaHUE HIKOJIbHUKA
K MO3HAHUIO HOBOTO, PACUIMPEHUIO U YIIyOJIEHUIO COOTBETCTBYIOIIMX 3HAHUH, U

MOJyYEHUIO HOBBIX B TOM YHCJE€ NPAKTUYECKWX HABBIKOB, a TaKXe MOTHUBHPYET
ydaIierocst Ha mpo(poprueHTaIUIO.

[TporpamMMa HaleneHa Ha NMOMOIIb PeOEHKY B OCBOCHHMHM OCHOB OpraHM3aluud U
OCYIIECTBJICHUSI COOCTBEHHOM MPOEKTHO-UCCIIEOBATENBCKOM NEATEIBHOCTH, a TAKXKE B
npuoOpeTeHN  HEOOXOIMMOTO  OmbITa s paboThl HaJ  HMHIWBUIYaJbHBIM
UCCIIEIOBAaHUEM WM TpoekToM. IIporpamMmma moMoXkeT MIKOJIBHHUKY B O0jee ri1yOOoKoM
W3YYCHUU MHTEPECYIOINIEH ero 00JIaCTH €CTeCTBEHHBIX HAYK, a TakKe B MPUOOPETCHUN
BaXHBIX COIMAILHBIX HABBIKOB, HEOOXOIMMBIX JI MPOMYKTUBHOM COLMATU3AIUN U
(bopMUPOBaHUS TPAXKTAHCKON TTO3UIIHH:

— HaBbIKa CaMOCTOSITEILHOTO PEIICHHS aKTYaTbHBIX HCCIIEIOBATEIbCKIX WIIH
MPaKTUYECKHX 3aJ1a4, BKJIIOYAIOLIETO B ce0s YyMEHHE BUIETh U aHAJIM3UPOBATh
po0OJIeMBbI, HY)KTAIOILITUECS B PEUICHUH, YMEHHE JIETATBHO MPOpadaThiBaTh U
pealin30BbIBATh CIIOCOOBI Pa0OTHI C HUMU, YMEHHE IJIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSITENIbHO KOHTPOJIUPOBATh CBOE MPOABIKEHUE K KETaeMOMY pe3yJIbTary;

— HaBBIKAa TEHEPUPOBAHUS M 0(OPMIIEHUSI COOCTBEHHBIX Ui, 00JIeUeHHs UX B
yIOOHYIO /Ul pacpocTpaHeHHs popmy;



— - HaBBIKA YBAXXHUTEIHLHOTO OTHOILLIEHUS K Uy>KUM B3IJIAaM U UEsIM, OPOPMIIEHHBIM
B paboTax APYTUX JIOAEH, IPYyTUX aBTOPOB — BIA/IEIbLEB HHTEIUIEKTyIbHOM
COOCTBEHHOCTH;

— HaBbIKa MYOJIMYHOrO BBICTYIUICHUS Niepe]] OONbIION ayAUTOpUEH,
apryMEHTHPOBAHUS U OTCTAWBAHUS CBOCH TOUKHU 3PEHMSI, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCIBIX, YOSKICHHS IPYTUX B CBOEH MPABOTE, POJIBHIKEHUS CBOUX
UaeH;

— HaBbIKa pa0OTHI CO CNIELMAIU3UPOBAHHBIMU KOMITBIOTEPHBIMH IPOTPAMMaMH,
71a060paTOPHBIM 000y I0OBaHUEM, TEXHUUECKUMHU YCTPOMCTBAMH, OMOINOTEYHBIMU
(oHIaMU ¥ MHBIMHU PECYPCAaMHU, C KOTOPBIMU MOKET OBITh CBSI3aHA IPOEKTHO-
HCCIIEI0BATEIbCKAs IESTEIBHOCTD IIKOJIBHUKA.

Kpome TOro, paGora MIKOJIbHUKA HaJ MPOEKTOM WM HCCIEIOBAaHUEM OyAeT
CHOCOOCTBOBAThH M PA3BUTHIO €TI0 aJI€KBATHOM CaMOOLIEHKH.

[Iporpamma ydeOHOro Kkypca «Mup Ouosorum» paspaboTaHa ¢ y4ETOM
pPEKOMEHJAMi MPUMEPHOW MPOrpaMMbl  BOCIHUTAHUSA, YYHUTHIBAET IICHXOJIOTO-
MeJarornyeckue OCOOEHHOCTH JIaHHBIX BO3PACTHBIX KAaTE€ropuid. DTO MO3BOJSET Ha
IPAKTUKE COEIMHUTh OOYy4Yalollyl0 U BOCHHUTATEIbHYIO JAESITEIbHOCTh II€arora,
OpUEHTHPOBAaTh €€ HE TOJIBKO Ha HWHTEUIEKTYaJbHOE, HO M Ha HPABCTBEHHOE,
COLIMAJIbHOE Pa3BUTHE peOCHKA. DTO MPOSBISETCS:

— B [IPUOPUTETE JUYHOCTHBIX PE3YJIBTATOB PEANTM3aALMU TPOTrPaMMbl BHEYPOUHOUI
NESATEIbHOCTH, HAILIEIINX CBOE OTPAKEHUE U KOHKPETU3ALMIO B IPUMEPHOI ITporpamme
BOCITUTaHUS;

— B BO3MOKHOCTH KOMILJIEKTOBAHHSI Pa3HOBO3PACTHBIX IPYII JIJISl OPTaHU3ALMH
po(OPUEHTAMOHHOMN 1€ATEIbHOCTH IKOJIbHUKOB, BOCIIUTATEIbHOE 3HAUCHHE
KOTOPBIX OTMEYAETCSl B IPUMEPHON MTPOrpaMMe BOCITUTAHUS;

— B MHTEPAKTUBHBIX (hopMax 3aHATUH Ui IIKOJBHUKOB, 00€CTIeUnBaOIIUX
0O0JIBIIIYIO MX BOBJICUEHHOCTh B COBMECTHYIO C [1€JarOroM U JIpyTUMU JA€TbMU
JESITETbHOCTh U BO3MOKHOCTh 00pa30BaHMsI Ha €€ OCHOBE JIETCKO-B3POCIbIX OOLIHOCTEH,
KJIFOUE€BOE 3HAUEHHE KOTOPBIX JJI BOCIIUTAHUS MOJYEPKUBACTCS TPUMEPHOU
NpOrpamMMON BOCIIUTAHUS.

[Iporpamma pa3zbuTa Ha MOJIYJIM, KOTOpbIE MOTYT OBITh HCIOJIb30BaHBI JMOO
YacTUYHO, JMOO modHocThio. Tak Moaynb «Kak JKMBOTHBIE M pacTEHUs
MPUCTIOCAOIUBAIOTCS» (IBOJIIOLIMOHHAS KOJIOTHS) MpEanoiaraeTcs A U3y4eHus B 5
unu 6 kimacce B TedueHue ojgHoro rojga (34 waca B roa). Moaynu «OCHOBBI
pacTeHueBoACcTBa» U «bHOTexHOJOrMs» paccunTaHbl Ha 68 4YacoB M MOTYT OBITh
peann3oBaHbl B TeueHUHU 2-X JeT (1o 34 yaca B roj) wiu B TeueHuu 1 roxa (68 yacos B
rog). Bo BTopom ciydyae BO3MOXKHO MpPOXOXJaeHHE o0oux wmoayied («OCHOBBI
pacteHueBoAcTBa» B 7 wmiaM & kiacce, «buorexnomorum» B 7 wim 8§ Kiacce).
AnanornuHo Moayiau «MoJekysspHble OCHOBBI (PU3MOJIOTUM U (apMakoJOTHUN» U
«MonexkynsipHblE OCHOBBI CEJIEKLIMW» paccuuTaHbl Ha 68 4YacoB W MOryT OBITh
peanu3oBaHbl B TeUeHUH 2- X JieT (no 34 yaca B roj1) wiv B TeueHuu 1 roga (68 yacoB B



roq). Bo BTopom ciydae BO3MOXKHO IpoX0xkaeHUE 0boux monynei («MonekyaspHble
OCHOBBI celekium» B 8§ Kkiacce, «MoJeKynsapHble OCHOBBI (U3UONOTUH |
dbapmakoiorum» B 9 Kitacce).

COJAEPXAHUE YYEBHOI'O KYPCA

Moayab «Kak :KHBOTHBIE U PACTEHHUS NPHUCIIOCAOIUBAKTCS» (IBOJIIOLUOHHASA
3KoJ0rHsl) 5-6 kiaaccol (34 yaca)

1. Mpbt uccneoyem sncusvte oovexmet (6 uacos)

CBoOlCTBa M CTPOCHHE XHUBBIX OPraHU3MOB (CTpOeHHE KJIeTkH). Bum, ocobp —
OpraHu3M Kak eAauHas cucrema. Anantauuu (npucrnocoOnenus). [lonstue romeocrasa
AKUBOT0 opranuzma. CrnocoObl €ro noaaepx aHusl.

[lonsiTue BapuatuBHOCTH mHpu3HaKa. KccrnenoBarensckue pabdoTel «Bce mm
(cuHMIIBI, O€TIKH, Oepe3bl U T.1.) OAMHAKOBbIE? DOTOKBECT.

OrpannueHuss MOpQoOJoruyeckux H (¢usnonornyeckux agantauui. I[louemy
OpraHM3Mbl HE CTAHOBATCS OECKOHEYHO OONBIIMMHU, MaJCHbKUMH, BCESIHBIM.
[Tpaktrueckast pabota «CocTaBisieM KHUTY PEKOPJIOB PACTEHUN M KUBOTHBIX HAILIETO
Kpas».

2. Bausnue oxkpyscatowieii cpeost Ha ycugvle opeanusmsl (12 uacos)

dakTopbl OKpYKarolle cpelpl (abuoTuueckue, OMOTHYECKUE, aHTPOIIOTCHHbIE).
[Tpumepsl  abuoTHyecKuX  (PaKTOPOB, OKAa3bIBAIOIIMX OCHOBHOE BIUSHUE Ha
KU3ZHEIEATEIIbHOCTh  JKUBBIX  OPraHU3MOB:  TEMIIEpaTypa, CBET,  BIJIAKHOCTb.
[TpakTrueckoe 3anatue «LIBeT u Temno» (KyOUKH JibJja B3BECUTb, MOJIOKHUTH B YaIIKU
[letpn Ha pasHouBeTHYI0 Oymary, yepe3 30 MUHYT B3BECHTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTrueckoe 3ansiTue «4To pacTBopsieTcs B Boje» (3kcnepuMeHT «Kuakui
nom»). [IpakTudeckoe 3ansatue «Auddy3us BemecTs B Bojae (pacTBophl)», «JIBuxkeHue
pacTBOpoB TO I1BeTKY». [Ipaktnueckoe 3anstue «Jlen mmaBaer B Boje (aiicOepru,
3aMep3aHue BoJ0eMoB)». [IpakTuueckoe 3ansatue «Jlex npu 3amep3aHuu paciupsieTcs»
(pa3pymierue kaMHs (TOYBOOOpa30BaHUE), 3aMEP3aHUE KIIETOK).

OcCHOBHbIE ~ 3aKOHOMEPHOCTH  TNPUCHOCOOJEHUS  JKUBBIX  OpPraHU3MOB K
abuotnueckum (akrtopam. [IpucnocoOieHuss K OCHOBHBIM aOMOTUYECKUM (haKTopam:
TeMIiepaTypa, BIaXHOCTb M cBeT. llpaktuueckoe 3anatue «lllyba» (kyOuku nbpaa
3aBEpHYTh B pa3HbIi MaTepual, B3BecuTh). [Ipaktnueckoe 3anstue «[IMrMeHTh (MOXKHO
pa3zenuTh Ha BaTMaHe Kpacutenu u3 QuomactepoB». Ilpaktnueckoe 3anstue «Kak
KUBOTHBIE JIABAIOT B BOJE» (DKCIEPUMEHT C MUTETKOM ).

Uccnenosatenbckue padboThl «BiusiHue cBeTa (Teria, BIaXXHOCTH, COCTaBa MTOYBHI)
Ha pACTEHHsS] B E€CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBUAX» (Ha JOCTYITHOM
Marepuare).

3. Bzaumooeiicmeus sncusvix opeanuszmos (4 uaca)

buotnueckue (dakTopsI. 3aKOHOMEPHOCTH pa3BUTHS MEXBUIOBBIX
B3auMooTHOIIeHU. Ko3Bosonus (XUIIHUK-KEPTBA; Mapa3sUT-XO35IMH) DBOJIOIUS



cTpareruii goOwsiBanust nuiu. ConuansHocTh. Bunbi-Beenenipl. [lepeyens pacteHuii-
Bpeauteneir. MccnemoBarensckas pabora «HaOmromeHuss 3a B3aMMOOTHOIICHUSMU
YKUBOTHBIX TIPHU JOOBIBAHUY MUY (KOPMYIITKH JJISl TITHIL, TSI TOPOJCKHUX WM CEIBCKUX
KUBOTHBIX). BeO-kamepwr». MccnemoBarenbckas pabota «PacmpocTpaneHne BHIOB-
CHUHAHTPOIIOB B HAIIE MECTHOCTI.

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

AmnTponorennsie ¢aktopsl. [IpaBaa iau, 4To nepBOOBITHBIE IO KUIH B TAPMOHUU
¢ mpupojoil. OnoMalTHUBaHUE U TPUPYUYEHHUE KUBOTHBIX M pacTEeHUI. 3ayeM cracaTh
BBIMUpAIOLIUE BUIBI, KaK 3TO naenaTh. KylbTypHbIE pacTeHUS U HX AUKUAE MPEIKH.
[Touemy BaxkHO MX coXpaHsATh. Pa3HOOOpasue KyJIbTypHBIX PACTEHUM U UX 3HAUYCHHE B
KU3HU uyenoBeka. KpacHas xuura Bameid Tteppuropun. Ocobo oxpaHsieMble
Tepputopu, 3anoBegHuku Poccum m mupa. [lpaktuueckas pabora «Pa3sHooOpasue
KYJIbTYPHBIX PACTCHU B BaIlIEeM PETHOHE.

HccnenoBarenbckas padora «BiusHUE aHTPONOrE€HHBIX (DAKTOPOB HAa pa3BUTHE
pacTeHHid B TOPO/Ie/HACEIICHHOM ITYHKTE.

Okckypeusi/mpaktudeckas padota «OOIIT B BameM peruoHe — yHHUKaJIbHBIC
O0OBEKTHI IPUPOIBI».

5. Ikonozuueckue nuwmu (6 uacos)

buocdepa — onHa u3 BaxkHeHmmx o06oso4yek 3emin. UTo Takoe «IKOJIOTHYECKUE
HUIIM» W Kak oHU dopmupytorca? DopMupoBaHue 3HAHUM MO OHOPa3zHOOOPa3UI0
KU3HEHHBIX ~ (OpM,  TOBEIEHYECKUX  MPUCTIOCOONEeHUH,  MoaudUKAIMOHHAS
M3MEHYUBOCThH (Ha 6a30BOM ypoBHE). PacTuTenbHble cOOOIIECTBA U UX TUTIBI. Pa3Butue
Y CMEHBI PaCTUTEIBHBIX COOOIIECTB.

HccnenoBarenbckue pabOThl «IKOJOTMYECKUE HUIIM BOKPYr TeOS — ONMUCaHUE
dakTopoB OKpyxkatouiei cpens». MccnegoBarenbckue padoTel «DeHonornueckue
HAOJIOICHUS.

Moayab «OcHOBBI pacTeHHEBOACTBa» /-8 Kiiacchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTeHUEBOJACTBO: OCHOBHbIE (DAaKTOPhI BbIpAIIMBAHUS PACTEHUM.
HcTtopust pazButus arpoxumudeckux 3HaHui (padotsl M.B. JlomoHocoBa, FO. JIubuxa,
byccenro, B.B. [JokyudaeBa, K.A. Tumupssena, I1.A. Kocteiuea, [.H. [IpsauminnkoBa
u ap.). [Ipaktuaeckas padota «bouka JInbuxay.

2. Azpomexnuueckuii 3xkcnepumenm (6 uacos)

IIpaBuna MOCTAaHOBKM arpo3KCHEpUMEHTOB. llocTaHOBKa SKCIIEPUMEHTOB C
pacteHussMu. BbiOOp TeMbl, cocTaBiIeHHE TMIOTE3bl, LI U 3a7a4 SKCIEPUMEHTa 0
BBIPAILIMBAHUIO PACTEHHN B KOHTposiupyemoil cpene. KoHTponu, MOBTOpHOCTH,
npoBeneHue dKcrnepuMeHTta. [lnanupoBanue skcnepuMmeHTa. OlleHKa pe3yJbTaTOB
skcniepuMenTa. MccnenoBarenbckas padora «®DakTophl, BIUAIOINIME HAa MpOpacTaHue
CeMsIH (POCT IPOPOCTKOB)».

OcBoeHHE TEXHOJIOTHH KPYIJIOTOAUYHOTO BBIPpAIIUMBAHUS CAJIaTOB U MUKPO3CJICHU
B KOHTPOJIHMPYCMBIX HCKYCCTBCHHBIX YCJIIOBHIX. C60p YCTAaHOBKM IJIsI BbIpAlIUBAHUA



pacTeHU B KOHTPOJIUPYEMBIX YCIOBHSX.
3. Poab xumuueckux ynemenmos ¢ numanuu pacmenuit (20 uacos)

Bopma. PactBop. BrITsKKa. AHMOHBI, KAaTHOHBI, 3JIEKTPONPOBONHOCT W pH
pacTtBopa. Poib XMMHUYECKMX 3JIEMEHTOB B MIUTAHUU pacTeHHi. [lorydeHne nuraTenbHbIX
BemecTB pacteHussMu. [Ipakthueckass pabotra «CxeMbl NUTATENbHBIX PacTBOPOB.
Pacuerno3 ynoOpeHuii 11 MUTaTEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHudeckue, MHUHEpalbHble, MHUKpOOUOIOrHYecKrue. THuIbl
nuTaHus pacteHuil. BozaymiHoe u MuHepalibHOE (KOpPHEBOE) MUTAaHWE pacTEHUM.
TpaHCIIOPT NHUTATENBHBIX BEUIECTB PACTCHUM: BOCXOIAIIMA W HUCXOIAIIUNA TOK.
Baxneiimme kanuitasie, GocpopHbie U a30THBIE YI00peHus, ux cBoictBa. [IpocTeie u
cnoxuele ymoopenus. [Ipaktmdeckass pabora «llpaBuna cmemmBaHus yaoOpEHHIN
[Tpaktrueckas padota «lluTaHue pacTeHUi: TEXHOJIOTUS MPUTOTOBIIEHUS MUTATEIbHBIX
PacTBOPOB ISl pa3HBIX KYJIbTYP».

PocT u pa3BuTue pacTeHMil: 3Tanbl OHTOr€HE3a, (PaKTOphl, BIMSIOLIME HA POCT
pacTeHui: CBET, IyCTOTa NMOCa/I0K, MUTanue, cyocrpar. Ilpaktuueckas padora

«MOHHTOPHHT MUHEPAIBHOIO ITUTAHUS PACTCHUI.

OcoOeHHOCTH TNHUTaHUS PACTEeHHM a30TOM. A30T WM €ro 3HAYCHHE B KU3HU
pactennii. ®OopMBI a30Ta U UX IPEBPALIEHUE B IIOYBE.

Uctounuku dhochopa mis pactenus. 3Hauenue Gocdopcoaepkanimx CoeTUHEHUI
B KJIeTKe. Posib Makposprudeckux coeiuHeHu Gpocdopa B 3HEPreTHueckoM 0OMEHE.

Bnugaue kanmus Ha (QU3MYECKHE CBOWMCTBAa MPOTOIJIAa3Mbl, Ha (PEpMEHTHI
yIJI€BOJIOPOAHOIO OOMeHa, cuHTe3 OenkoB U Ap. Posib kanus B nmoaaep>XKaHud MOHHOTO
OanaHca B TKaHSIX, B IPOLIECCAX CAMOPETYJISLIUY.

Perynstopnas u cTpykTypooOpa3oBaTenbHasi poJib Kajlblus. YyacTHE B
00pa30BaHMM KJIETOYHOW CTEHKH, MOJAEPKaHUU CTPYKTYPhl MEMOpAH U PEryJIALUs UX
IIPOHUIIAEMOCTH.

3HaueHue MarHusi B MeTabojim3Me pacTeHuil. Marauii B coctaBe XJiopoduiuia,
CXOJICTBO XJIOpO(UIIa U IeMOIJIOONHA KaK CBUAETEbCTBO €JUHCTBA OPraHUYECKOIO
MUpa.

Cepa 1 ero OCHOBHBIE COEJUHEHUS, UX POJIb B CTPYKTYPHOW OpraHU3alMH KJIETKH,
y4acTHE B OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMSIX.

MukposnemenTtsl. [lpeacraBienuss o pojii MHUKPOIJIEMEHTOB B MeTaboJM3Me
pacteHuil. OCOOEHHOCTH TOCTYIUIEHUS! MUKPO3JIEMEHTOB B pacTeHusi. CHHEprusm u
aHTaroHU3M 3JIEMEHTOB TUTAHUSL PACTEHU.

PacturenpHas OuarHoCTHMKa W METOAbl MACHTU(UKAIIMM HEAOCTaTKa/M30bITKa
aneMeHToB nutanus. [IpakTuueckas pabora «PacturenbHas JUarHOCTUKAY.

UccnenoBarennsckas padbota «OrieHKa COCTOSTHHSI KOMHATHBIX PACTEHUHN, pacTEHUHN
Ha IIKOJbHOM TEPPUTOPHM, YCTAHOBKA IMPUYMH MATOJIOIMYECKMX COCTOSHHUW (mpH
HaJIUYUN ).

UccnenoBatenbckast pabora «OneHKa BIMSHHUS pa3IUYHBIX 3JEMEHTOB Ha
COCTOSIHHE PACTEHUH (COCTaBJIEHUE PA3IUYHBIX IOJKOPMOK)».



4. Pezynamopul pocma pacmenuit. 3awyuma pacmenuii (4 uaca)

[Tonsitue o perynsatopax pocta pacreHuid. CTUMYISATOPHI pocTa — (UTOTOPMOHBI
(aykcuHBbI, THOOEPEIIMHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHui: 1. mpupoHbIe
(abcru3oBasi KMCIOTa M HEKOTOphie (DEHONBbHBIE BelIecTBa (MKymMapoBas, KOPUYHAS,
CaNINLIUIIOBAsl K-ThI), 2. CHUHTETHUYECKHE (MOP(aAKTUHBI, peTapJaHThl, 1e(OIUAHTHI,
JECUKaHThl, repOuiuasl). OUTOMOHUTOPHUHT M OIEHKAa COCTOSHUS PaCcTEHHI.
CoBpemenHble crnocoObl MOHUTOpHHTA. [IpakThyeckass pabora «OUTOMOHUTOPUHT U
OILIEHKAa COCTOAHMSI pacTeHuil. COBpEMEHHbIE CLIOCOOBI MOHUTOPHUHTAY.

HccnenoBatenbckast paboTa «BnusiHEe TeTepoaykciHa Ha TpopacTaHue (pocT Ha
Pa3HbIX CTa/IUAX, B PA3HBIX YCIOBUIX) PA3IUYHBIX PACTCHUID.

3amura pacTeHUM OT BpeAMTeNel: OCHOBbI OnomMeroxa. IIpakTuueckas padbora

«MHceKkTapuu: npaBuia U yCIOBUS pa3BeICHUs OJIE3HBIX HACEKOMBIX).

5. Boomuas, necuanas u nougennan Kyaiomypol, ux npumMeHeHue 6 6blpauiueanuu
pacmenuii. Quzuonozusn pacmenuii (8 uacos)
Bonnas, nmecuanass ¥ MO4YBEHHas KyJIbTYpbl, UX NPUMEHEHHUE B BbIPALIMBAHUUI
pactenuil. [IpoBeseHne Boibl B KOpHE U cTebIie pacteHuid. [IpakTudeckas paborta
«KopHeBoe naBieHue.

Boaubiii pexuM pacTeHMil: CTPOCHHE YCTHUIL: (DAKTOpHI, BIMSIONIME HA HX
PACKpPBITHE U 3aKPBITHE. 3HAUCHHE MEXaHU3Ma PETYJISIIIUU UCTIApEHUsI BlIard pacTEHUEM.
[IpakTuueckas padota «IIpuroroBneHue npemnapara yCThUIl METOJIOM CIIEIIKAY.

Uccnenoparenbckue paboThl: «BrnusiHue ycinoBuid coaepkaHWs pacTEHUM Ha
KOJIMYECTBO YCTHUI.
doTocuHTE3 — YHHUKaJIbHBIM mporiecc pacteHuil. TemHOBas u cBeToBas (hasbl
dboTocunTesza. 3HaueHne POTOCUHTE3A IS KUBBIX Oopranu3moB. [IpakTudeckas padoTa
«DyHKIHMOHANIbHAS AUMAarHOCTHMKAa pAacTeHUl MO0 AaKTHUBHOCTU XJIOPOIUIACTOBY
UccnenoBarensckass pabora «Ompegenenne xyopopumia A u b, oneHka
(OTOCMHTETUYECKON aKTUBHOCTH pacTeHUH U (DaKTOPOB, BIMSIONINX HA HEEY.

@DakTOpbl pOCTa PACTEHUMN: BO3AYyX M a’panus. [logzemMHoe HpIXaHWE pACTEHUM:
COCTaB TOYBEHHOTO BO3AayXa, Tra3oo0MeH. [‘a3000MeH mpu  OGecrnoYBEHHOM
BbIpamuBanuu. [Ipaktuueckas pabora «Aspamus, CO2 u O2. JlpixaHue pacTeHHII.
[IpakTraeckas padota «/[pIxaHue pacTeHHIA: OICHKA HHTEHCUBHOCTH JIBIXaHUS PACTCHUI
U TUJI0JIOBY.

Uccnenosarenbckue paboTel: «BiusHue cmnocoba BeIpamuBaHus (cocTaBa
MUATATEJILHOW CMECH, CXEMbl BHECEHHUSI) HA POCT M Pa3BUTHS PA3TUUHBIX PACTCHUI.



6. Kynemypuoie pacmenus. Coepemennsie acnekmol cenexkyuu (20 uacos)

Kak wyenoBek cranm ucnosib3oBaTh pacTeHusi? CBs3b Pa3BUTHSA [UBUIM3ALUU
yeJioBeKa M ojoMalHuBaHus pacteHui. Jlomectukanus. uckyccus «Jlomectukarus,
BCE JIM PACTEHHs] U SKUBOTHBIC, KOTOPBIE IKUBYT PSAOM C YEJIOBEKOM WM
0JIOMaITHUBAIOTCS? MOYKHO JIM CYUTATh TapaKaHa OJOMAIIHEHHBIM >KHBOTHBIM 7

HacneacTBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocth. Buasl usmenuuBocTh. [lpakTudueckass pabora «MoaudukaimoHHas
U3MEHUYUBOCTH (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

I'en — wMarepuanbHbIi HOCHUTENIb HACJIEJICTBEHHOCTH W H3MEHYHUBOCTH.
HyxnennoBsie kucnotsl. Jlokanuzanus reHeTHYeCKoro Marepuaia B kierke. Jlenenue
kietok. Permnkanusa JIHK. OcHoBHas Jorma MoJieKyJsipHOM Onosioruu. TpaHCKpHUMIIHS.
Tpanciauus. Mytanuu. IIpaktudeckas padota «I'eH — HHCTPYKIMS MO COOpPKE KIETKU
(Ha Oucepe unu KoHCTpyKTOpe)». IlpakTudueckas pabora «Mytanus Ha OytepOpoje
(1000l 00BEKT W3 mpeablaylel paOoThl, TI€ U3MEHEHUE WHCTPYKUUU HPHUBEHET K
MU3MEHEHUIO BHEITHETO BU1a 00BEKTa).

DddexT OyTBUIOYHOTO TOPJBIIIKA M TeHETHYEeCKoe pasHooOpasue. UTo Takoe
reH0aHk? 3ayeM COXpaHITh I'€HETUYECKUE pecypchbl pacTeHHil? OCHOBHBIE CIIOCOOBI
COXpaHEHHS TeHETUYECKHUX PECYPCOB pacTeHHH (ex situ u in Situ).

3nauenue padbor H.M. BaBuinoBa. 3akoH TroMoOJoruyeckux psgoB. LleHTpsl
MIPOMCXOXKACHNUS KyabTypHbIX pactenunn H.M. BasumoBa u IL.M. JKykxosckoro.
[Tpaktrueckast padbota no rpynmnam «OTKyaa Ha HAIIMX CTOJIAX (DPYKTHI/OBOIIN/3TAKIY.
OcHoBHble MeTonbl cenekuuu. [uOpuamuzanus. Popmbl orbopa. OCHOBHbBIE
HANpaBJICHUS CEJICKUMU: YIy4IlIeHUE YPOXKaiHOCTH, YCTOMYMBOCTU K OMOTUYECKUM U
abuotnueckum (pakropam. IIpaktuueckas padora «BeipamuBaem ropox. Kak mposectu
CKpELIMBAaHUE y TOPOXay.

Ecte mm xu3Hb B mpoOupke? buorexHomorus KyJbTypHBIX PaCTCHUH.
UccnenoBarenbckass pabora «BeIpamyBaHue pacTeHHd B TpoOupke» (MOXKHO
BOCIIOJIb30BaTbCA  PE3yJbTaTaAMU NPEABIAYIIMX OSKCIIEPUMEHTOB IO COCTaBJICHUIO
MUTATEJbHBIX PACTBOPOB JJII PACTEHHIA ).

Kak  yenoBek  moxer  moauduuupoBaTh  pacTeHusi?  ['eHeTHueckoe
penaktupoBanue. COBpEMEHHbIE  TOAXOABI M JOCTHMKEHHS  T'E€HETUYECKOTO
penaktupoBaHuss  pacteHuil. Ilpaktuueckas  pabora  «['eHOMHBIE  HOXXHUIIBI
(MoxenupoBanue pabotsl cucreMbl CRISP-Cas).

7. Pacmumenvnas npooykuus. (8 uacos)
Hanzemnsie n moa3zeMubie opranbl pactenuid. [Tober u BUIOM3MEHEHHBIN moOer
pactenuil. CriocoObl pa3MHOKEHHUS PACTEHUH.
[lonsiTue o0 KauecTBe MNPOAYKTOB mnuTaHus. [IpoGiieMbl KOHKYPEHIMH
OTEYECTBEHHBIX NMPOAYKTOB MUTAHUSA C UMIOPTHBIMU. JIOTUCTHKA TOCTAaBKU U CPEACTBA



COXpaHeHusi mnpoaykroB mnurtaHus. Ilpaktuueckas pabGota «IIpemenbHo
nonyctumble koHneHTpauuu (I1JIK) u meToasr KoHTpoIis 6€30MacHOCTH PaCTUTENbHBIX
MPOJYKTOB TUTAHUS.

Mukpo3seneHb: oJie3HOCTh U TexHosorus. MccnenoBarensckas padbora «OleHka
KaueCcTBa BbIPAIICHHONW MUKPO3€eJIeHN» (JIM0O0 CBOS, JTMOO U3 Mara3uHa).

XUMUYECKUI aHaJIN3 MPOTYKLIUH. OCHOBBI CHEKTPO(HOTOMETPHH.
[Totenmmmometpus. Xpomatorpadus. [Ipakrnueckast pabota «MeToapl OIICHKH Ka4eCcTBa
pPaCTUTENBHOW MPOIYKUIUU: XPAHEHHE U COXPAHHOCTh MHUTATENBHBIX BEIIECTB» (IO
JIOCTYITHOMY 00OpYIOBaHHUIO).

UccnenoBarenbckas padora «Omnpenenenre ButamuHa C MeToAOM 0OpaTHOTO
TUTPOBAHUS B IUIOJAX HA PA3HOM CPOKeE (CIIOCO0€) XpaHEHUSD.

Monyan «buoTexHoaorus» 7-8 kiaccol (68 yacoB)
1. Buomexnonozus (4 uaca)

[lonsiTe OWOTEXHOMOTHMU. 3aueM 4YeJNOBEKYy OHOTEXHOJOTMH, B YeM HX
PEUMYILIECTBO NEPE] XUMHUUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTHH:
POMBIIIEHHBIE MUKPOOPTaHU3MBI, KIIETKH U TKAHH PACTEHUM, )KUBOTHBIX M YEJIOBEKA,
ouokaranuzatopsl. IlpakTnueckas pabGorta «llpumepsl nmpUMeHEHHS OMOJIOTHYECKHX
00BEKTOB B TBOEH KU3HUY.

Colpbe 111 OMOCHHTE3a M OLIEHKa €ro OMOJIOrHMYecKoM HEeHHOCTH. OCHOBHbBIE
UCTOYHUKHU yriiepona, a3oTa, ¢Gocdopa, MHUKpPOIIEMEHTOB. VccienoBaHne HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOUYAsi BOIIPOCHI €T0 MPEIBApUTEIHHON 00paboTKH), pa3paboTka
HOBBIX MUTATENBHBIX CPEA, B TOM YHCJE BKIIOYAIOUIUX OUOCTHUMYISITOPHI U JApPYyTUE
AJIEMEHTHI YIPaBIECHUS U ONTUMH3ALUHU MPOIIECCOB OMOCHHTE3a. MeTo/1bl ONITUMU3ALIUN
IIUTATENBHBIX CPELI.

2. Muxkpoouonozus (12 uacos)

[lonoxeHnue mNpPOKAPUOTOB B CUCTEME opranudeckoro mwupa. CTpoeHue
OakTepuanbHON KiIeTku. Knaccudukanus 6akrepuit. Mopdoinorust 6akrepuii. [IpocTsie
U CJOXHbBIE METO/Abl OKpamuBaHus Oaktepuil. Dusmosorus OaKTEepHil: NUTaHUE,
JIXaHWe, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM Apxen (3KCTpeMO(UIBLHOCTD,
0COOEHHOCTH cTpoeHus KieTku). JlaboparopHas padora «DuxkcupoBaHHbIE IpenapaThl
Oaktepuit. Ormpenenenue (OpMbI MPEATOKEHHBIX KYJIbTYP MHUKPOOPIaHU3MOB,
UCIIONIB3Ysl TPOCTOM MeTon okpacku» Jlabopatopnas pabora «OmpezneneHue THMA
KJIETOYHOM CTEHKU METOAOM OKpaluBaHus o I'pamy» (Mpu HaJIU4UKU pEaKTHUBOB).

MosiouHokucioe W crnupToBoe OpoxkeHue. POTOTpoPHBIE U XEMOTPO(DHBIE
Oaktepun. Kunetmueckoe  omucaHue — mpolecca  pocTa MUKPOOPTaHU3MOB.
OKCNOHEHIMalbHass ~ MojJenb  pocta. KunHetnka rubenu  MUKpPOOPTaHU3MOB.
JIaGopartopHas pabota «IIpuroroBienue NpuKU3HEHHBIX MMPEMNAPATOB MOJIOYHOKHUCIIBIX
OaxTepuiiy.



[Tatorennsie OakTepun. UymHas majiodyka u 4epHas CMEpPTh, OOTYIN3M, CTOJIOHSIK,
TyOepkynes. ctopust 60pb0bI ¢ 6akTepuanbHbIMU HHPEKIUAMU. JlabopaTopHas paboTa
«IloceB cmbiBa ¢ pyk Ha yamku Iletpw». JlaboparopHas pabota «Bbigenenue
YUCTON KyJbTYyphl OakTepuil. Meton pasBeieHUN. MeETOJ HMCTOIMIAIOIIETO IITPUXA.
JlabopaTopHass pabota «Mopdosorndeckass XapakTEPUCTHKA BBIICICHHOW YHCTON
KyJbTYPBI: XapaKTEPUCTUKA KOJOHHH, (popMa OaKTEpHid, TUTT KIIETOYHON CTEHKI.

BoiiHa 0eCKOHEYHOCTH: aHTHOMOTUKH MPOTHUB OakTepuii. MexaHu3Mbl JEHCTBUN
aHTUOMOTUKOB. MeXKKIeTouHass KOMMYyHUKanusa Oaktepuil. YyBCTBO KBOpyMa.
JlabopaTopHass pabora «CpaBHEHHE pOCTa MHUKPOOPTaHM3MOB Ha yamike 0e3 U ¢
no0aBiieHuss aHTUOMOTUKOBY MccnenoBarensckas padota «llorck MHUKpPOOPraHU3MOB
00J1a1a0UX AaHTATOHUCTUYECKON aKTUBHOCTBION.

[Ipumenenue Oaktepuil uyenoBekoM. Kunernueckoe omnucanue OHOCHHTE3A
IPOJYKTOB MHUKpOOpraHu3Mamu. bakTepuu, KOTOpble MOTYT pasjiaraTh IUIACTHK.
Hccnenoarenbckas padota «BrieneHre MOJTOYHOKUCIBIX OaKTEPHil, HCCIIEI0BAHUE UX
aKTUBHOCTH.

Mukpoopranu3mMsl B arpoOMOTeXHOJIOTHH. VICKyCCTBEHHBIE accolualiuy pacTeHUun
¢ Mukpoopranuzmamu. HMccnenoBatenbckas pabora «Beiienenne 0akTepuil MOJE3HBIX
JUTS. paCTCHUI.

3. Jykapuomuueckue opeanuzmvl 6 OUOMeEXHONO2UU (NecHegvle 2puUdbl,
opoxcicu, éooopocau) (12 wacos)
[TnecHeBbie TpOBI IPOYIIEHTHI OMOTOTUYECKHA AKTUBHBIX BEIIECTB.

OO0mrast xapakTepUCTHKa APOAOKEH caxapoMuileToB. VcTopus HCIONb30BaHUSA
TPOXKEN B TPATUIIMOHHOM OMOTEXHOJIOTUU. TEeXHOJIOTHH BUHOACIUS U XJICOOTICUECHHUS,
CeIMaIM3UPOBAHHBIE pachkl Apoxked. Merabonmmu3m apoxokei. Peakius cnupToBOro
opoxenusi. JlaboparopHas pabora «Ilomcuer kieTok apoxokei B kamepe [opsieBay.
JlaGoparopHas pabora «OOHapy eHHE MPOAYKTOB CIIMPTOBOIO OPOKEHHUS: STUIIOBOTO
CIIUpTa MU YIrJEKHcioro rasa». [lomydeHue BTOPHUYHBIX META0OJMTOB B JPOXOKAX.
Jpox:ku Kak mpoayieHTsl OnoToruiuB. [lomydeHue 1eneBsix 6€TKOB B IPOIKKAX.

OcoOEHHOCTH BET€TATUBHOTO U TOJOBOTO Pa3MHOKEHHS Yy IPOXKIKEH, 3HAUCHHUE
M3YyYCHHS] MHTO3a U I[MTOKHWHE3a MJI1 ONTHUMHU3AIMU MPOLECCOB KyIbTUBHUPOBAHUS
JPOXKEBBIX MITAMMOB, TOHUMAHUS MPUYUH MTATOTEHHOCTH JPOXKEH U TpuOOB, MTOUCKA
MHUIIICHEH (QYHrMIMIOB U pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX  IIpPEIapaToB.
JlabopatopHass pabota «HaOmtogeHue  pa3MHOXKEHUSI  JAPOXKKEBBIX  KIETOKY.
[IpakTudeckass padorta «llosydyenue TBopora u kedupa Ha OCHOBE MOJOUYHOKHCIIBIX
Oaktepuit». Ilpaktnueckas padota «OCHOBHBIE BHBI KBaca UM HX XapaKTEPUCTHUKA»

«/IposxKu 1 MOJIOYHOKUCIIBIE OAaKTEPUH, TPUMEHSIEMBIE JIJIs1 TPOU3BOCTBA KBACay.
[TpakTiueckass pabota «CpaBHUTENBHBIA aHAIW3 Pa3BUTHS IAPOXOKEH B adpOOHBIX U
aHa’POOHBIX  ycioBuUsX». lIpakTudeckas pabota «MeTompl OIEHKH CBOWCTB
XJIeOOMEKapHBIX Jpoxked. OCOOEHHOCTH MPUMEHEHUS! MPECCOBAHHBIX, CYIIEHBIX H
MHCTAaHTHBIX JApoxokei». MccnenoBarenbckas padbora «BausHue pu3MKo-XUMHUECKUX



(hakTOpOB HAa Ka4eCTBO OMOTEXHOJIOTHYECKOW MpOoAyKiuu (KBac, Kepup, chip, xji1ed u
Ip.)».

Bonopocnn — mepcreKTUBHBIA OOBEKT ISl TPOU3BOACTBA O€lKa W yrICBOJOB.
BHOTEeXHOIOTHYECKHNE METOJIBI OYMCTKU TBEPIBIX, XKHUIKHUX OTXOJOB U Ta3000pa3HBIX
0TX0/10B Mpou3BOoACTB. CtouHble BOABbL. CxeMbl OYUCTKU. BUODUIBTPHI, a’3pOTEeHKH,
METAaHTCHKH, OKCHUTEHKU. AKTHUBHBIM WMJI M BXOJAAIIME B HETO MHKPOOPTaHU3MBI.
Hcnonb3oBaHue BOJOPOCIEH B OUUCTKE CTOUHBIX BOJ. MccnenoBarenbekas padboTa

«Bnusane ¢usnko-xumuueckux (aktopoB Ha poct Bomopociau (Chlorella
vulgaris)».

4. Hacneocmeennasn ungpopmayus (8 uacos)

HacneacTBeHHOCTh U M3MEHUYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3menuuBoctb. Buapl m3menuuBocth. I[lpaktuyeckass pabora «MoaudukanuoHHas
U3MEHYMBOCTb (JINCThS, UTOJIKH C OJTHOTO JIEPEBA)».

'en — wMaTepuanbHbIi HOCHUTENb HACJIEACTBEHHOCTH W H3MEHYHBOCTH.
HyxnennoBele kuciaoThl. Jlokanu3anus reHEeTHYECKOro Matepuaia B Kietke. Jlenenue
kierok. Permukanusa JIHK. OcHoBHas Jorma MoJieKysipHO Onosioruu. TpaHCKpUIIHS.
Tpanciauus. Mytanuu. IIpaktudeckas padota «I'eH — HHCTPYKIMS MO COOpPKE KIETKU
(Ha Oucepe umm KoHCTpyKTope)». [IpakTuueckas pabora «Myranus Ha OytepOpoe
(;1r000i 00BEKT M3 MpeAblAylIe paboThl, Ie W3MEHEHHWE MHCTPYKIMHM MPHUBEAET K
M3MEHEHUIO BHEITHETO BU1a 00BEKTa).

5. Bupyconocusa. (6 uacos)

Ilonoxenue BUPYCOB B CHCTEME oOpraHuyeckoro wmupa. CTpykrypa u
XUMHUYECKUM cocTaB BHUpycoB. Kiaccudukainus BHUpycoB. Penpoaykiys BHUPYCOB.
[IpocMOTp TOKYMEHTaIbHOTO (hPUIbMa O BUPYCax.

Bupycsl - Bo30yauTenu nHpekunoHHbIx 0one3neil. OHkoBupychl. bakrepuodaru:
CTpO€HHe, CBOiCTBa, mnpuMmeHeHue. [lpaktuueckas paborta. «MeTon pa3BeACHUI
[Tpaktuueckas padota. « TurpoBanue 6akrepruodarony.

buonornyeckue MeToapl 60PHOBI C BUPYCAMH.

6. I'ennasn undsicenepus u ouomexnonozuu. (8 uacos)

OcHoBbI TeHHOW nHkeHepuHu. Bektopa. Crnenuduueckue hepMeHTh OaKTepHid.
[Ipaktudeckass pabora «IDHIOHYKIIEAa3bl pecTpUKIHH (paboTa ¢ HYKJICOTHIHBIMU
NIOCJIEIOBATEIBHOCTSIMUA Ha OyMare).

broTexHonorny npoayKun OENKOB B OaKTEpHABHBIX KyJIbTypax. JlocTmkeHus
T'CHHOW WH)XCHEPUU M OMOTEXHOJIOTUH.

CRISPR/Cas — cucrema aqanTHBHOTO HIMMYHHUTETA OaKTepUil U apXeid.



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

I'MO. Metoas!l nosmyuenust ' MO. Urpa-nuckyccusi « Belurpaii rpanT Ha CO3/1aHKe
I'MO».

7. Buomexnonozuu 6 scusomnosoocmee (8 uacos)

JloMecTuKalysi OCHOBHBIE JOMAIIHUE UBOTHBIC; COBPEMEHHBIEC SKCIIEPUMEHTAX
M0 JIOMECTUKAIINU KUBOTHBIX (JINCHUIIA, HOPKA U JpP. — IKCIIEPUMEHTHI HAYYHOM IIKOJIbI
akanemuka benseBa). Jluckyccus «JlomecTukarusi, Bce JIM PAacTeHHUs] U >KUBOTHBIE,
KOTOpBIE JKUBYT PSJIOM C YEJIOBEKOM UM OJIOMAlTHUBAIOTCSI? MOXHO 1M CUMTATh
TapakaHa 0JIOMaIlTHEHHBIM >KUBOTHBIM?».

CoBpeMeHHBIE METOJIbl B JKMBOTHOBOJICTBE: TpPAHCIUIAHTAIUs HSMOPHUOHOB,
XUMEpHbIE  KUBOTHBIEC, KJIOHHUpoBaHue. IIpakthueckas pabora «MeTonuka
KJIOHUPOBaHUS (MOJICIUPOBAHUE HA Oymare).

OcHOBHbIE 00JIE3HU >KUBOTHBIX M POJIb MAaTOMEHHBIX MHUKPOOPTraHU3MOB U
Mapa3uToB B pa3BUTUU 3a00JI€BaHUN TOMAIIHUX KUBOTHBIX U OCHOBHBIX Mepax OOpPHObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me >KUBOTHBIX. [losoxkuTensHoe
¥ 1000YHOE (OTpHIIATENIbHOE) BO3ICHCTBUU aHTUOMOTHUKOB HA OPTaHU3M B XOJI€ JICUCHUS
KUBOTHBIX; 1IEIM M 3aJa4d BETEPUHAPUU. BHOTEXHOJOTHS KOPMOBBIX IpEnapaToB.
[TpakTyeckas padora «CocraBieHue pallioHa MUTAaHUS )KUBOTHOTO, pacueT pacxojioB
Ha coaepxkaHue». HMccnenoBatenbckas pabora «OlleHKa KadyecTBa MOJIOYHOMU
MPOAYKITUNY.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacoes)

OcHoBHBIE MeTonbl cenekuuu. [mbpunmsanuss. Popmbl oTOOpa. OCHOBHBIE
HAIpPAaBJICHUS CENIEKLMU: YIY4IIeHUE YPOKAaHHOCTH, YCTOWYMBOCTH K OMOTHYECKUM U
abuotnueckum (axtopam. [Ipaktuueckas padota «Bripamubaem ropox. Kak nmposectu
CKpELIMBaHUE y TOPOXay.

OCHOBHBIE MOJXOJbl CEJIEKIUU W OMOTEXHOJIOTMH KYJIbTYPHBIX PacTEHUH,
['mObpunuzanus, oOTHaJeHHas TUOpUAM3alUs, HCKYCCTBEHHBIM OTOOp, TeTEpO3HuC,
TpaHchopmalis, MyTareHe3, FeHETUYEeCKOe pelakThupoBaHue). Vctopus cenexkuuu B
Poccuun n mupe, uCTopust pa3BUTHS BAXKHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBex MoxeT MOAUPUIIUPOBATH pacTeHHs? [ eHHAsI WHKEHEPHs PACTCHHIA:
Uro Takoe reHeTHYeCKass MHKECHEPUS PACTeHUW. TpaHCTeHHbIE pacTeHus. MeTonbl
noydeHusi. OOpazoBaHue OMyX0JIel y pacTeHUil. ArpoOakTepuaibHas TpaHnchopMmarius:
Ti-azMus. I'enbl T-JTHK. MosekynspHO-T€HETUUECKUE MEXaHU3MBI
tpanchopmaruu. ['eHetmueckoe pepaktupoBaHue. CoOBpeMEHHBbIE MOAXOAbl U
JOCTHXKEHUSI TEHETUYECKOTO pelakTUpoBaHusl pactenuid. [Ipaktuyeckas padora

«I"eHOMHBIC HOKHHUILIBI (MOAenupoBanue padotel cuctembl CRISP-Cas).
Ectb 1u xu3Hb B mpoOupke? buoTexHOIOrust KyJIbTypHBIX PACTCHU.



UccnenoBatenbckass pabora «BelpammBanue pacTeHuid B mpoOupke (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHU MPEABIIYIINX SKCIEPUMEHTOB [0 COCTaBIICHUIO
MUTATEIbHBIX PACTBOPOB JIJISl PACTCHUI )».

Moayab «MoJiekyasipHble 0CHOBBI (u3H0J0TUM U Gapmakogorum» 9 kiace
(68 gyacoB)

1. @usuonozuueckasn xumusn. (20 uacos)

Beenenue. buorennsie anementsl: opraorensl: O, C, N, H. AxtuBHble (opMbI
KHCIIOPOJa, UX NOJIy4eHHUE, HEUTpaIu3aLys.

Maxkpo31eMeHThI: NMPOLEHT COACPKAHUS B OpraHU3MeE, BBINOJIHsAEMass (YHKIIMS,
cojepkaHue B mpoaykrax nutanus. Ca2+ - cBs3blBarolue OENKH, JAETIOHUPOBAHUE
KaJIbLUs, PEryJiAlus YPOBHS Kbl B OpraHU3Me: TOPMOHBI ITo4eKk. Mg — crpoenue
xjiopoduiia, €ro akTUBaILMs COJIHEUHOM SHEPIrUeH.

MUKpO3JIEMEHTBI: B KaKMX MOJIEKYJAaX COAEpP)KATCs, BBINOJHsAEMAas (DyHKIUS,
cozepKaHue B Ipoaykrax nurtaHud. [locimencTsus nepego3npoBKU MUKPOIIEMEHTAMM.
Fe — ycBauBaemble THUIBI COEOUHEHMH kene3a. [‘eMonmpoTenHbl, T'€MOLUaHUH,
nutoxpoMel. CU — ycBoeHMe U TpaHcnopT Meau. benku, coaepxamue Menb.
[TaTonornyeckue cunapoMel MeHke U BuibcoHa, cBsi3aHHBIE ¢ META00JIN3MOM MEJIH.

TokcuuHble 37eMeHTHl llepuoandeckol cucrtemsl Ui opraHusMma. BimsHue
HEJIOCTAaTKa MAaKpO ¥ MUKPOAJIEMEHTOB Ha KUBbIE OPraHU3MBI.

UccnenoBarenbckass  pabora  «KomuuecTBeHHass ~ OLEHKAa  COJIEpIKaHUS
MHKPODJIEMEHTOB WM BUTAMUHOB B IUILEBBIX ITPOTYKTaX»

Kupsl. 3aboneBaHusi yeIoBEKa, CBA3AHHBIC C HAPYUIEHUSIMU KHUPOBOTO
oOMeHa.

JucnunuaemMun.

VYrneBoasl. 3aboseBaHUsl 4YeJIOBEKa, CBSI3aHHBbIE C HApPYLICHUSMHU YIIJIEBOAHOIO
oOmena. CaxapHblii TuadeT.

benku. Ctpoenue. 3a001eBaHuUs YeIOBEKA, CBI3aHHbIE C HAPYLIEHUSIMH OEJIKOBOTO
oOmena. @ynkiuu 6enkoB. epmentsl. Mexanusm aeiictBusi. Kiaccol pepMeHTaTUBHBIX
peakumii. Kodepmentsl. [lpaktuueckoe 3anstue «KadecTBEHHblE peakIuu Ha
opraHuueckue Mojekyne». IlpakTuueckoe 3anstue «/leHatypaumst — OGenKOB»
[IpakTrueckoe 3ansatue «M3ydeHrne akTHUBHOCTH aMUJIA3bD».

BurtaMuHbl )KUpOpaCTBOPUMBIE, BOAOpacTBOpuMbIe. [IpeBpalieHue BUTAMUHOB B
akTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIC THUIIBI METa0OJUYECKUX peakiui. buosHepreTudeckue MpoIecChI.
I'muxonus. Hukn Kpebca. Lenb nepeHoca 31eKTpoHOB. OKHUCIEHHE KUPHBIX KUCIOT.
Karabanu3m amuHokucnor. ['moxkoHeoreHe3. CHHTE3 yIJIeBOJOB, OEJIKOB, >KHUPOB.
Metabonmutnyeckue 3abosneBanus. [lpaktuueckoe 3anstue «Pemenue 3amay Ha
DHEPTETUYECKUN OOMEHY.

Knerka. Ilousatue memOpanbl. DyHkiuum memOpan. Buasl Tpancnopra B
KJIETKY.



MemOpanubie opraHoujbl. 3abojeBaHMs CBSI3aHHbIE C HapylIEHUEM pPadOThI
MEMOpaHHBIX OpraHesul, OOJe3HU HAKOIUICHUS. THUIbI KOHTAKTOB MEXKIY KIETKaMH.
3HaUeHUE MEKKIETOYHOW KOMMYHMKAIMM JUIsl 310pOBbs opranusma. [lpaktuueckoe
3aHsATHE «/lnamus (kieTouka Tpayoe)».

Snpo. YpoBHM YIAKOBKM XpOMaTHHA. XPOMOCOMHBIE TEPPUTOPHH.

HememOpaHHbIe OpraHOUIbI.

2. Monexynapnas ouonozus. (20 uacos)
OCHOBHBIE BEXH PAa3BUTHSI MOJICKYJISIPHOU OMOJIOTHUHU.

HyxnennoBbie kuciaoTel. OCHOBHBIC IPUHIIMITBI CTpOoeHUS. [IpakTrueckas
pabora

«Brigenenue JIHK u3 6ananax. [Ipaktuueckas pabora «Moxens JIHK-opurammy.
[Ipaktuueckass pabora «Ompenenenue kadectBa mnpenapatoB JHK ¢ momoirsio
CeKTpoPpoTOMETPUN» (IIPU HAITUYUU 000PYAOBaAHUS).

Martpuunble cuHTE3bl. Permkanus — OCHOBa KJIETOYHOTO AeneHus. lIpuHuumbl
perunkanuu. [Ipaktudeckas padota «PernukaruBHas mammHa (Urpa-IeMOHCTPALINS)».
[Ipaktuueckas padota «I 1P (Mmonens amrndukaius Ha Oymare)y.

Mytanuu. Uto Bei3biBaeT usMenenus B crpoenuu [JHK. ITpunuumnel penapanuu.

Tpanckpunuus. [Ipaktuueckas padora «Cuna nmpomMoTopay.

I'enernueckuii koa. Ilpaktuueckas pabora «Pemenue 3agady Ha TEeHETHYECKUU
ko1 Tpancmsius. [Ipaktuueckas padora «DonauHT OEIKOBY.

Opranuzanusi reHoma BUPYCOB [IpOTHBOBUpYCHBIE CpENICTBA, MEXAHU3MBI HX
JNEUCTBUSL.

Opranuzanus reHoma  Oakrtepuii  AHTHOAKTEpHAIbHbBIC npenaparsl.
Uccnenoarenbckas padbota «PacrnpocTpaHeHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEPHii»

Opranuzaiusi TeHOMa SyKapuOTHOMHOE pefnaktupoBaHue. [Ipaktuyeckas padora

«Pabora B coBpeMeHHBIX reHeTH4Yecknx Oa3ax maHHbIX. [IpoBenenue In silico
aHaJuM3a IoCIeI0BAaTEIbHOCTEN TEHOBY.

3. ®apmaxonozus (28 uacos)

[Tonsite o nekapctBax. [IpuHIMIBI MOAX0/a K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Mertonbl. McciemoBarenbekas paboTta «IKCIEPUMEHTHI TI0
OTIpeIeTICHUI0 TOKCUYHOCTH BEIIECTB HAa apTEMUTUIX.

[Iytn BBenenus JIC. @apMakOKMHETHKA JEKAPCTBEHHBIX BelllecTB. BcacbiBaHue
(abcopO1tust) mekapcTB. OCHOBHBIE MEXaHU3MBI BCAChIBaHUS. TPaHCTIOPT JIECKAPCTBEHHBIX
BemecTB. ['eHnl u Oenku nepBoit (has3el OnoTpanchopmanuu. [IyTu BeIBeIeHUS IEKapCTB
W3 OpraHu3Ma. OKCKpenus ¢ JnauMuHaiusa. [eHsl u  Oenku BTOpod  (aswl
ouotpanchopmanuu. PapmakoguHamuika. [71aBHOe U TOOOYHOE, PE30POTHBHOE U
MECTHOE, MPSMOE, HEMPAMOE U PEPIIEKTOPHOE ICUCTBHE.

BI/II[BI BSaHMOHCﬁCTBHH JICKApCTB. CI/IHepFI/I?)M N aHTaroHu3smM IIpu COBMCCTHOM
HCﬁCTBHH JICKAPCTBCHHLIX BCIICCTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHBIi CHUTHAMMHT. THIBI KJIETOYHBIX pelenTopoB. MemOpaHHbIE:



VMOHHBIE KaHaJbl, KaTATMTUYECKHUE U conpsbKeHHble ¢ (G-0eiaKaMu; BHYTPHUKIETOUYHBIE:
LHUATOIUIA3MATUYECKUE U IAepHBIC. MeXaHN3Mbl JTUTaHI-PEHENTOPHOTO B3aNMOICCTBUSL.
CenekTUBHOCTh (M30MPATETHLHOCTH) JEHUCTBHS, CBSI3h «XUMHUYECKas CTPYKTypa —
dapmakogoruueckasi akTHBHOCTb BEIIIECTBY.

PapMaKoJIOrM4eCKOM MOAYJSILIMM CUHANITUYECKOW XOJIMHEPTUYECKOU Iepeadn.
MonekynspHbelii MeXaHu3M JAcHcTBHS U (apMaKoJIOTHYECKHE CBOMCTBA M-
XOJIMHOOJIOKATOPOB, raHTIMo00JI0KaTOPOB u Kypapernoao0HbIX CPENCTB.
@apmaKoJIOTUYECKass  PEryjisiliusl  aKTUBHOCTHM  AJPEHEPrUYEecKOro  CHHArca.
AIpEHOMUMETHKH, aApeHOOIOKATOPBI, CUMITATONUTHKHU. [IpakTudeckas pabota

«BrnusHMe afpeHanvHa Ha cepJIeuHbIe COKpaleHus (IporpaMMHOE 00ECIICUEHHUE)».

MonekynsapHas (apMakoJoTus aHTHAUIEPTHMUYECKUX CpeaAcTB. [ HcTaMUHOBBIC
peLenTOPhl: THUIIBI, MOJEKYJsipHas opraHuzaius. Ctabuiau3zatopbl MeMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIN MEXaHU3M JIEUCTBHS, 0COOEHHOCTH KIIMHUYECKOTO TPUMEHEHUS,
TOYKHU MPUJIOKECHUS IEUCTBUS MHTMOUTOPOB JTUIUAHBIX MEAUATOPOB.

MexaHu3M JIEUCTBUS U IPUMEHEHHE IPENapaToB, CTUMYIUPYIOMIMUX IIPOLECCHI
MMMyHUTEeTa. DPapMakKoJIOTHMUeCcKass XapaKTEPUCTUKA HHTEPICHKUHOB: IIOJIyYCHHUE,
MEXaHU3M JIeUCTBUA, MpuMeHeHrne. OCHOBBI MaTo(PU3N0IOTUH OCTPO(PA30BOrO OTBETA,
Meauanus BocnajaeHus. MoJIeKyIspHbIA MEXaHU3M MPOTUBOBOCHATUTEIBHOTO ICMCTBUS
CIIOKOKOPTHUKOCTEPOUIOB,  HECTEPOUAHBIX  MPOTUBOBOCHAIMTEIBHBIX  CPEJCTB.
[Tpaktrueckas pabota «I HcToNOrMYEeCKue MpernapaThl UMMYHHOW CUCTEMBD.

[TonsTre 0 HapKO3€ M HAPKO3HBIX Ipernaparax. KieTouHbli 1 HEPBHBIM HApPKO3.
dapMakoJIOrU4ecKass XapaKTEPUCTUKA OTACNIBbHBIX TPYIl HAPKO3HBIX CPEICTB.
[TocnenoBaTenbHOCTh ACUCTBUS HA IEHTpalbHyIO cuctemy. [IpakTuueckas pabora

«l'ucronornueckue npernapaTbl HEPBHOM CUCTEMBDY.

®uznonornyeckuii coH; ¢aszpl cHa. Buasl Hapymenuit cHa Ilonstne o
MEJIMKaMEHTO3HOM CHE U CHOTBOPHBIX Mpernaparax (TMMHOTHKAX).

MonekynsipHble acnekThl Houuienuuu. OnuaTHele pPElenToOpbl, UX THUIIBL.
OHkedanuHbl U SHAOP(GUHBI - SHIAOTEHHBIE TUTAH bl OTIMATHBIX PEIETITOPOB.

AHTHUIICUXOTHUYECKOE JCHCTBHUE, BIUSHHUE Ha (QYHKIMIO SKCTpamupaMuIHON
CHUCTEMBI, IMOIMOHATLHYIO c(epy, PBOTHBINA IIEHTP, apTEpPHAIbLHOE NaBJICHUE, IIEHTP
TepMoperyasiiuu. MoJeKyIsIpHbIE MEXaHU3MBbI JEUCTBUS HEUPOJIENTUKOB, BIUSHUE Ha
nohaMHUHOBBIE, CEPOTOHUHOBBIC, aJI]PEHO- U TUCTAMHUHOBBIE PEIETITOPHI, UX JECHCTBUE Ha
KJICTOYHbIE MEMOpaHbl, Ha JEMOHHPOBAHME TKAHEBBIX MOHOAMUHOB. I[loTeHuman-
3aBUCHMbBIC HATPUEBBIC KaHAJIbI KaK MUIIICHU JICUCTBUS MECTHBIX aHECTETUKOB. CriocoObI
WHTUOMPOBAHUS MTOTEHITMAT-3aBUCUMBIX HATPUEBHIX KAHATIOB MECTHBIMU aHECTETUKAMH.
[Ipaktuueckass pabdota «Kaprta okcmpeccun A0(QaMHUHOBBIX U CEPOTOHUHOBBIX
pELenTopoB B M0o3re Mblek». Mccnenoarennsckas padora «IloBeaeHueckne TeCThl Ha



pBIOKax Danio rario. CBeTii0-TeMHast Kamepay.
HccnenoBarenbckas pabora

«I[loBenenueckne TecThl Ha pbiOkax Danio rario. OTKpbITOE  TOJE».
HccnenoBatensckas padora «[loBemenueckue Tecthl Ha peiOkax Danio rario. Craiinoe
TIOBEJICHHE.

MonyJab «MoJieKkyJasipHbIe 0CHOBBI cesieknum» 9 kiacc (68 yaca)
1. Monexkyaapuas 6uonozus. (20 uacos)
OCHOBHBIE BEXH Pa3BUTHSI MOJICKYJISIPHOU OMOJIOTHUHU.

HyknenHnoBbie kucinoTel. OCHOBHBIEC PUHIUIIBI CTpOEeHUS. [IpakTnueckas
pabota «Briaenenue JIHK u3 6ananay. [Ipaktuyeckas padbora «Moxaens JTHK-
opurammy. [Ipaktuueckas padota «Onpenenenue kadectBa npenaparos JJHK ¢
MOMOIIBIO CIEKTPOPOTOMETPUIN (ITPU HATUYUU 000PYAOBaAHUS).

MartpuuHble CUHTE3bl. Pernnukaius — oCHOBa KJIETOYHOro JeneHus. [IpuHuumb

perukanuu. [Ipaktuueckas pabora «PenukaTuBHas MalnHa (Mrpa-AeMOHCTPAIUS)».
[IpakTuueckas padota «I1{P (Mongens ammnudukanus Ha Oymare)y.

Mytanunu. Uro Bei3biBaeT n3MeHenus B crpoennu JJHK. [IpuHnmns! penapannu.

Tpanckpunuus. [Ipaktuueckas padora «Cuina mpomMoTopay.

['enernueckuit koa. [lpaktuueckas pabora «PemieHue 3aad Ha TEHETHYECKHM
koq» Tpancisus. [Ipaktudeckas padora «DonauHT OEIKOBY.

Opranuzanusi reHomMa BUPYCOB [IpOoTHMBOBHpYCHBIE CpEACTBA, MEXAHU3MbI HX
NEUCTBUSL.

Opranuzanus reHoMa OaxkTepuit AHTHOaKTEepUaIbHbIE IIpernaparsl.
Uccnenosarenbckas pabota «PacnpocTpaHeHue aHTUOMOTUKOPE3UCTEHTHBIX OaKTepUil»
Opranuzarus reHoMa 3ykapuoT ['eHoMHoe penakTupoBanue. [Ipaktudeckas pabora

«Pabota B COBpEMEHHBIX TeHeTHUecKHX Oa3zax naHHbIX. [IpoBenenue In silico
aHaJu3a MOoCJIeI0BATEIbBHOCTEN TEHOBY.

2. Monexynsapnote ocnoewt zenemuxu (20 uacos)

[Ipenmer renetukn. Kparkas HWCTOpUS  pa3BUTHSA  TPEACTABICHHS O
HACJICJICTBEHHOCTH.

OT reHa K mpu3HAKy: KaK packpacuTh kKoTa. Uto Takoe npusHak? [1yTh oT rena jo
npu3Haka. Myrtanun. Asenn. ['eTepo3uroTsl M TOMO3WTOTHL. JIOMHHAHTHBIC H
peueccuBHble amienu. PoneBas wurpa  «Amenu». MccienoBaTeNnbCKAM  MPOEKT
MyTtarennsie (GaKTOPBHI.

['enpl cTposAT opraHu3M. BrirodeHHe W BBIKIIIOUEHHE OOJIBIIOr0 Habopa T'eHOB.
Kak xieTku moHMMAaloT, Kakue TeHbI I0JDKHBI padoTath. PoneBas urpa «Cynbp0a KIeTKmy.
['ensi-niepexmouatenu. [IpakTuueckoe 3aianne « AITOPUTMBI JJIs KIIETOKY.

JIMCKpeTHOEe HaclieJJOBaHWE TMPU3HAKOB. 3aKOHBI MeEHeNns: OAWH TeH - OJIWH
npu3Hak. CxeMa CKpemuBaHus. 3aKOH eAUHO00pa3us TUOPHUIOB MEPBOTO MOKOJICHUS.
[TpakTaeckoe 3amanue «ExmHOOOpa3ue mepBOro MOKOJEHUS». 3aKOH pacCIICTICHHS



IIpU3HaKa BO BTOpPOM mokoJjieHuu. [Ipaktuueckoe 3amanue «PacuieruieHue BO
BTOPOMITOKOJIEHUW». MccnenoBaTenbCckuil mpoekT «3akoHbl I'. Menaens B
DKCIIEPUMEHTE.

3akoHbl MeHzes: HECKOJIBKO T€HOB - HECKOJIBKO MPHU3HAKOB. Juruopuanoe
ckpeuuBanue. HesaBucumoe pacxoxnaeHne xpomocoM. IIpakthueckoe 3anaHue

«Pemerka Ilenneray. CuemieHHOE HaclleI0BaHNUE.

Bs3aumopaeiictBue reHoB. AsulenbHOe M HeayenbHoe. IIpakThdeckoe 3aHATHE

«B3auMonelicTBus T€HOB (MOJEIMPOBAHME CHUHTE3a M TPAHCIOPTA MUIMEHTA B
KIeTKy)» Omnpenenenue nosa. IlomoBele xpomocombl. Camiubl UM caMku. BnusiHue
(hakTOpOB OKPYKAIOMICHCPEIHI. XPpOMOCOMHOE ONPEICIICHHE oJa.
[Tonoseie XPOMOCOMBI.

[Ipaktnueckoe 3aganue «HacnenoBanue, cuemneHHoe c¢ nojgom». [Ipobiema
JOTIOJTHUTENBHOU X-XpOMOCOMBI y JKEHIIMH. TpeX1BETHBIE KOIIKHU.

3. Monexynsapnoie ocroswl cenexyuu (28 uacos)

['enbl B monynsinusix: Benukoe paBHoBecue. [lomymsinust. HacToTsl BCTpe4aeMOCTH
pU3HaKa u amiens. YpaBHenue Xapau-BaitnOepra. [Ipaktuueckoe 3ananue «HacToThl
alyeneil, TreHOTUNoB MW (¢eHoTunoB». VccnenoBarenbCkuii MPOEKT «AHaIU3
TE€HETUYECKON CTPYKTYphI NOIMYJISIUKU (Ha OCHOBE 3aKoHa Xapau-Balinbepra)y.

[Tonynsauuu MEHSIOTCA: YUCIEHHOCTh, MUTpAIUS M BbIOOP cympyra. DakTopsl,
KOTOpbIE BBIBOJSAT TOMYJISIIUI0O W3 paBHOBecusi Xapnau-BaitHOepra. UmucieHHOCTh
nonynsiuu. PoneBas wurpa «Oddext ocHoBatens». PoneBas wurpa «Oddext
OyThUIOYHOTO TOpJbIIKay. Jlpeid renoB. Myranuu. HecnydaitHoe CkpemuBaHUE.
HNzonsaims.

[lonynsauuu  MEHSAIOTCS:  €CTECTBEHHBIM  0oTOOp. MexaHusm  JeicTBus
eCTeCTBEHHOTO oTOOopa. JIBmxyiuii otoop. Ponesas urpa «EctecTBeHHBIN 0TOOPY.

MoaudukanronHas U3MEHUYHUBOCTb. Cratuctuueckue 0COOEHHOCTH
Moau(UKAIMOHHON M3MeHYnBOCTH. MccienoBarenpckue paboTel «MoauduKamoHHas
M3MEHUYMBOCTh PACTEHUM B MPEJIENIaxX BAlIEro MECTA JKUTEIbCTBAY.

HacnegoBanne KOJMMYECTBEHHBIX MPU3HAKOB. KOJIMYECTBEHHBIE MPU3HAKH.
CpenoBast ©3MEHUMBOCTH Npu3Haka. KoaddunueHt nacnemyemoctu npusznaka. OTBeT Ha
oTOOp. Ilouck TeHOB KOJIMYECTBEHHBIX NPU3HAKOB. OJHOHYKJICOTHUIHBIE BapUAHTHI
reroB. JIHK-uumn. IloJJHOreHOMHBIN aHAJIN3 aCCOLMALIUI.

«Owmb»y Hanm renomoMm. Iloctrenomuas spa. OOpaTHasi reHeTuka. «OMHKCHBIC
uccienoBanus. [Iporeom, meradbonom. [IpakTrdeckoe 3amanne « ATpOHOMBDY.

JlomecTukaiysi 1 HEHTPhl T'eHETHYECKOTO pa3HooOpa3us. Iloucku pacteHuit ¢

«XOPOUTUMUY» TMPU3HAKAMHU JIJIs1 YesoBeka. L[eHTphl reneTnyeckoro pazHooOpasusl.
Huxomait iBanosuu BaBwmiioB. Cenekuusi. KoMOWHaMoHHas U THOpHUIHAS CEIEKIIHS.
I'ereposuc. Ilpaktnueckoe 3amanue «l'OMOJOrMYECKUE psabl  HACIEICTBEHHOU
U3MEHYUBOCTH.

CoxpaHUTh U U3YUYUTh T€HBI, YTOOBI MEHSTH Oyayuiee. Kak nmpaBUJIbHO XpaHUTh



reabl. Kommekuum reHeTHYecKux  pecypcoB  pacteHuil. Ilpaktukym  w/mnm
WCCIICIOBATEIILCKHIA TIPOEKT «MeToJIbl KYJIBTHBHPOBAHUS IN VItr0 s coxpaHeHUs
F€HETUYECKUX PECYPCOB PACTCHUH U JIJI1 YCKOPEHHOM CEJICKIIMM.

['eHeTnueckue MEHTpHl B Halled cTpaHe. ['ne 3aHMMArOTCA TEHETUKOW U
T€HOMMKOMW 11 HY>K]I CEJILCKOTO XO03sIICTBA.

IINIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUSA YYEBHOI'O KYPCA «MHUP BUOJIOT UN»

3aHATUST B paMKaxX MpOrpaMMbl HAmpaBlIieHbl Ha OOECIeYeHUE JTOCTHKCHUS
IIKOJIbHUKAMU ~ CJICAYIOMIMX  JMYHOCTHBIX, METAlpeIMETHBIX H  TMPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB.

JInuHOCTHBIE pe3yJIbTAThI:

B cgpepe epasicoanckoeo eocnumanus; TOTOBHOCTh K  KOHCTPYKTHBHOM
COBMECTHOM JIE€SATEIbHOCTU IPU BBIIIOJHEHUHN HCCIEAOBAHUN U MPOEKTOB, CTPEMIIEHUE
KB3aUMOIIOHUMAHUIO ¥ B3aMOIIOMOIIIH.

B cghepe nampuomuueckozco eocnumarnus: OTHOIICHHE K OMOJIOTUM KaK K BayKHOM
COCTaBIISIIOLIEH KYJIbTYPBl, TOPJIOCTh 3a BKJIaJ] POCCUMCKMX M COBETCKHUX YYEHBIX B
pa3BUTHE MUPOBOI OMOIOTUYECKOM HAYKH.

B cgepe Oyxosno-npascmeennoco eocnumanusii TOTOBHOCTb OLIEHUBATh
NOBE/IEHUE M MOCTYNKHU C TO3ULUU HPABCTBEHHBIX HOPM U HOPM 3KOJOTHYECKOU
KyJIbTYPhI; TOHUMaHUE 3HAYMMOCTH HPABCTBEHHOTO aCIEKTa JIEATeIbHOCTH YEJIOBEKa B
MEJUITMHE U OUOJIOTHH.

B cgepe scmemuueckoco eocnumamnus: TOHMMaHHE pOJIM  OMOJIOTUM B
(hOpMHUPOBAHUU ACTETUYECKOM KYJIBTYPhI TUYHOCTH.

B cghepe uzuueckoeo socnumanus, ¢hopmuposanus Kyibmypsvl 300p08bs U
IMOYUOHATLHO2O ON1a20NOAYYUA.; OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3J0POBbIO U
yCTaHOBKA Ha 3/I0pOBbIi 00pa3 )KU3HHU (310pOBOE MUTAHUE, COOTIOACHUE TUTHEHUYECKUX
MIPABWII M HOpM, COATaHCUPOBAHHBIN PEKUM 3aHSATUN U OTIIbIXA, peTyJsapHas hu3ndeckas
aKTUBHOCTH); OCO3HAHUE MOCJEICTBUN U HETIPUSATUE BPEAHBIX IPUBBIYEK (YyIIOTpeOIeHne
aJIKOTOJIsl, HApPKOTHUKOB, KypeHHE) W HHbIX (opM Bpena mid (UIUYECKOTO U
TICUXUYECKOTO 3/I0OPOBBS; COOIIIOJICHUE TPABHII 0€30MacHOCTH, B TOM YHCIIE HABBIKU
0e30MacHOro MOBEICHUS B MIPUPOIHOM cperne; chopMUpOBAaHHOCTh HaBbIKA pediiekcu,
yIpaBieHUE COOCTBEHHBIM YMOLMOHAIBHBIM COCTOSIHUEM.

B cgpepe mpyoosozo 6ocnumanus: akTUBHOE y4acTUE B PEIICHUU MPAKTUYECKUX
3a1a4 (B paMKax CEMbH, IIKOJbI, TOPOAA, Kpas) OMOJIOTHYECKOM U HKOJIOTUYECKOU
HANpPaBJIEHHOCTH, MHTEPEC K MPAKTHUYECKOMY H3YUYEHMIO Mpodeccuid, CBSI3aHHBIX C
Ounonoruen.

B cgepe sKonocuueckoco 6ocnumawnus: OpUEHTAIMsT Ha NPUMEHEHHE
OMOJIOTMYECKUX 3HAaHUM MPU PEUICHUH 3a/1a4 B 00JIaCTH OKPY>KAIOIIei Cpeibl; 0CO3HAHUE



HKOJIOTUYECKUX MTPOOJIEM U IIyTel UX PEIIEHUs; TOTOBHOCTh K YYaCTHIO B IPAKTUYECKON
NEeSATEIbHOCTH 3KOJOTMYECKON HAIIPaBICHHOCTH.

B cgepe nonmumanus yemnocmu HayyHo20 NO3HAHUA:! OPUEHTALUS Ha
COBPEMEHHYIO CHCTEMYy HAay4HBIX MPEICTaBICHU 00 OCHOBHBIX OHOJOTHYECKHX
3aKOHOMEPHOCTSIX, B3aMMOCBS35AX YEJIOBEKAa C MPUPOJHOM M COLMAIBHOU CPEAOH;

MOHMMAaHWE POJAM OWOJIOTMYECKOM Hayku B  (QOPMUPOBAHUU HAYYHOTO
MHUPOBO33pPEHUS; PA3BUTHE HAYYHOU JIFOOO3HATEIBHOCTH, HHTEpECa K OMOJIOrMYECKOU
HAayKe, HABBIKOB HCCIIEI0OBATEIBCKON JEATEIbHOCTH.

B cghepe aoanmayuu Kk usmeHAOWUMCS YCIOBUAM COYUANLHOU U NPUPOOHOU
cpedbl: aJeKBaTHas OIEHKA W3MEHSAIOLIMXCS  YCJIOBHMM; TNPUHATUE pPELICHUS
(MHIMBUYyaJdbHOE, B TPYMIE) B H3MEHSIOMIMXCS YCIOBUSAX HAa OCHOBAHMU aHAIU3a
Onosornyeckor HHPOpMaUny; TUIAHUPOBAHUE  JEHCTBUA B HOBOM  CHTyalllH
Ha OCHOBAHHMH 3HAHHUI OMOJIOrMYECKUX 3aKOHOMEPHOCTEH.

MeranpeameTHblie pe3yJibTaThl:

B cgepe osnadenus ynueepcanvuvimu yueOHbiMU NO3HABAMETbHLIMU OCUCTNEUSIMUL,
ba3oBpie JOormuecKue ACHCTBUS:
® BBIABIATh W XapaKTepHU30BaTh CYIIECTBEHHBbIC TPH3HAKH OHOJOTHYECKUX
00BEKTOB (SIBJICHUI);

® YCTAaHABJIMBATH CYIIECTBEHHbIM TMpPHU3HAK KJIacCU(DUKAIMK OHOJIOTHYECKUX
00BEKTOB (SIBIICHUM, MPOIIECCOB), OCHOBAaHMS Il OOOOIIEHUS U CpPaBHEHUS,
KPUTEPHUH MPOBOJANMOTO aHAJIN3A;

® ¢ y4€TOM TPEIJIOKEHHON OMOJIOTMYECKOW 3a7ayil BBISBISATH 3aKOHOMEPHOCTU H
IPOTUBOpPEYMsI B paccMaTpuBaeMbIX (akTax W HAONIOJACHUSIX; TMpesaratb
KPUTEPHUH IS BBISBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHNIA;

® BBIABIATh JeHUINTHI HHPOPMAIUH, MAHHBIX, HEOOXOAUMBIX I PEIICHUS
ITOCTABJICHHOM 3aJ1a4H;

® BBIABIATh MPUUNHHO-CICACTBEHHBIC CBS3M TPH M3YYCHUH OHOJIOTHYCCKUX
SBJICHUM W TIPOIECCOB; JeJIaTh BBIBOJBI C HCIIOJB30BAHUEM JACHYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUM, YMO3AKIIOUEHUHN 10 aHAJIOTHUH, (OPMYIHPOBATH
TUTIOTE3bl O B3aUMOCBSI3SX;

® CaMOCTOSITEILHO BBIOMpaATh CMOCOO pelieHus y4eOHOM OMOJIOrMYecKOor 3aadyu
(cpaBHUBATh HECKOJILKO BapMAHTOB PEILICHUS, BRIOUpATh HauOoIee MOIXOASAIINI
C YU4ETOM CaMOCTOATENIBHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBble nccienoBaTebeKre 1eHCTBUS:

® ICIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIBCKUI HHCTPYMEHT MO3HAHMS;

e (opmynupoBaTh BONPOCH, (PUKCUPYIONIUE Pa3pblB MEXKIy peadbHbIM H
KEJaTeIbHBIM  COCTOSHHUEM  CHUTyallMd, OOBEKTa, M  CaMOCTOSATEJIHHO
yCTaHABJIMBATh HCKOMOE U JIAHHOE;

e ¢opMupoBarh rumoresy 00  HCTUHHOCTH  COOCTBEHHBIX  CYXXICHHH,
apryMEHTHPOBATH CBOO TIO3HIINIO, MHEHHUE;

® TIPOBOJUTH MO CAMOCTOSATEIHLHO COCTABICHHOMY IIaHy HAOJI0IEHNE, HECTIOKHBIH
OMOJIOTUYECKUIA DKCIIEPUMEHT, HEOOJIBIIOE WCCIIENOBAHUE TIO YCTAHOBJICHUIO
0COOCHHOCTEM OMOJIOTUUEeCcKOTO 00bEeKTa (TIporiecca) U3yueHus,



IPUYUHHO-CJICICTBEHHBIX CBS3€H W 3aBUCUMOCTEH OHMOJIOTHYECKHX OOBEKTOB
MEXy COOOM;

OLICHMBATh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(MOPMAIINIO, TIOJYYCHHYIO B
X0/1¢ HAOJIFOICHHSI ¥ KCTICPUMEHTA;
CaMOCTOSTENbHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOABI 10 pe3yJbTaTaM
MPOBEIEHHOTO HAOJIIONCHUS, DKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB U 0000IICHUH;
MIPOTHO3UPOBATH BO3MOKHOE JalbHENIIIee Pa3BUTHE OMOJIOTMYECKUX ITPOILIECCOB U
UX TOCJEJCTBUS B aHAJOTUYHBIX WJIM CXOJIHBIX CUTYallUsIX, a TAK)KE BBIABUTATH
MPEANOI0XKEHNs 00 UX Pa3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAX.

PaGota ¢ undopmarumei:
MIPUMEHSThH PAa3IUYHBIE METO/IbI, THCTPYMEHTBI U 3alIPOChl MIPU MOUCKE U OTOOpE
Ouosiornyeckod UWH(OpPMAIMM WM JAHHBIX U3 HUCTOYHUKOB C Y4YETOM
IpeIIOKEHHON y9eOHOM OMOJIOTHYECKOM 3a/1auu;
BBIOWpATh,  AHAJIM3UPOBATH, CUCTEMATU3UPOBATH M  HUHTEPIPETHUPOBATH
OunoJsiornyeckyro HHGOPMAIIKMIO Pa3IUYHBIX BUJIOB U (POPM MPEICTABICHUS;
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOJITBEPIKAAIOIIIE WM OTPOBEPTAIOIINE OJIHY U
Ty K€ UJCI0, BEPCUIO) B PA3IMUYHBIX MHPOPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIBbHYIO (POpMY MpECTaBICHUS UH(OPMAIUH U
WJUTFOCTPUPOBATH PEIIAEMBIE 3a/1a41 HECIIOKHBIMUA CXEMAMHU, TUarpaMMaMHu, UHOU
rpaduKoi U UX KOMOMHAIUSAMU;

OLICHUBATh HAJAEKHOCTh OMOJIOrMYECKOW HWH(OpManuu 1O  KpPUTEPUsIM,
MPEAIOKEHHBIM YUUTENEM UIH CPOPMYIHPOBAHHBIM CaAMOCTOSATENBHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTNYECKYIO0 HH(OPMALHIO.

B cghepe osnaoenus ynusepcanbhvimu yuyeOHbIMU KOMMYHUKAMUBHBIMU OEUCMBUIMU

O6mienue:
BOCIIPHHUMATh U (POPMYIUPOBATH CYXKISHUSI, BEIpAXKaTh SMOIIUU B TIPOIECCE

BBITIOJTHEHHS TPAKTUYECKHUX U TAOOPaTOPHBIX padoT;

BBIPAXKATh ce0s1 (CBOIO TOUKY 3PEHUSI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;
pacrno3HaBaThb HeBepOaJibHbIE cpencTBa OOLICHHs, IOHUMAaTh 3HAUYCHUE
COLIMAJIbHBIX 3HAKOB, 3HaTh M pacro3HaBaThb MPEANOCHUIKM KOH(IMKTHBIX
CUTYaIlMi ¥ CMATYATh KOH(MIMKTHI, BECTH MIEPETOBOPHI;

NOHUMAaTh HAMEPEHHUS JPYTHX, TMPOSBIATH YBAKUTEIBHOE OTHOIICHHE K
coOeceTHUKY U B KOPPEKTHOU (hopme (HGopMyIHpOBaTh CBOM BO3PAKEHUS;

B XOJI€ JMajora u/min JUCKYCCHM 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM
OMOJIOTMYECKOM TEeMbl M BBICKAa3blBaTh MJIEH, HAICJICHHbIE Ha peIICHHE
OMOJIOTHYECKOM 3a7auM U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COTIOCTABJIATh CBOHM CYXXICHHUS C CYXACHHUSIMH APYTUX YYaCTHUKOB JHAJora,
OOHapyXUBaTh PA3IUYUS U CXOACTBO MO3UIIHI;

NyOIMYHO NPEJCTaBISITh PE3YJIbTaThl BBIIOJIHEHHOTO OMOJOTMYECKOrO OIIbITa
(3KCIEpUMEHTa, UCCIIEI0BAHUS, IPOEKTA);



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

CoBMecTHas IATEIBHOCTD (COTPYAHHUYECTBO):

® [IOHMMAaTh M MCIOJb30BaTh IPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaJIbHOU
paboThl TIpH pEIICHUU KOHKPETHOW OMOJIOTHYECKOW MpOoOJIeMbI, 000CHOBHIBATH
HEO0OXOJUMOCTh MPUMEHEHHUSI TPYIIIOBBIX (DOPM B3aUMOJICUCTBUSA MPHU PEIICHUN
MOCTaBJICHHOW y4eOHOM 3a1auH;

® [IPUHUMATH LIEJIb COBMECTHOU JIESITENBHOCTH, KOJUIEKTUBHO CTPOUTH JEUCTBUS 10
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 NPEANOYTEHUN M BO3MOYKHOCTEM BCEX YYACTHUKOB B3aUMOJICHCTBHS),
pacrpenensaTh 3aJayd MEXIy YIC€HAMH KOMAaHJbl, Y4aCTBOBAaTh 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  B3aUMOJICHCTBUS;
CpaBHMBATh PE3YJIbTATHI C UCXOIHOM 3a/1aueil M BKJIAJl KOXI0r0 YjieHa KOMaH/bl B
JOCTUKEHUE PE3yJbTaTOB, pa3AeisTh cdepy OTBETCTBEHHOCTH U TMPOSBISITH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA TTEpE] TPYIIION;

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

cghepe o061a0€eHUs VHUBEPCALHLIMU VUEOHLIMU PecyISAMUBHbIMU  OeUCMBUIMU.
CamMmoopraHu3zamusi:

® BBIABIATH MNPOOJIEMBI [JIsi PEIICHUS B KU3HEHHBIX M YYEOHBIX CHTYyaIlUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OpPUEHTUPOBATHLCS B PA3IMUYHBIX MOAXO0AAX MPUHITHS PeIICHUH (MHANBUAYAIBHOE,
NPUHATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUN TPYIIION);

® CaMOCTOSITENIbHO COCTAaBJISATh AQITOPUTM pEIICHHS 3aJayd (MU €ro 4YacTh),
BbIOMpaTh CHOCOO pelieHus y4dyeOHOW OHOoNOrMyeckodl 3amauu ¢ y4yéToMm
UMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
IIpeyiaracMble BapUaHThl PELICHUN;

® COCTaBIATh IUTaH JACWCTBHIA (TUTaH pealu3alud HAaMEYEHHOTO allfOpUTMa
pEIIeHNs), KOPPEKTHUPOBATh MPEIJIOKCHHBI aNrOpUTM C YYETOM TOTYyYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

e JenaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMOKOHTpoJIb (peduiekcusi):
® BJAJETh CIOCOOAMU CAMOKOHTPOJIS,, CAMOMOTHUBAILIMU U pedIICKCUH;

® J1aBaTh aJICKBATHYIO OIICHKY CUTYallMU M peJiaraTh IUiaH e€ H3MEHCHHS;

® YYHTHIBAaTh KOHTEKCT M MPEABHICTHh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MIPH
pelieHnn y4eOHOM OMOJIOTWYECKOM 3ajayd, aJanTUpPOBaTh pEIICHHE K
MEHSIIOLIIUMCS] OOCTOSTEILCTBAM;

® OOBSCHATH MPUYMHBI JOCTHKCHUS (HEIOCTHKCHUS) PE3yIbTaTOB JESTEIBHOCTH,
JaBaTh OILICHKY TNPHOOPETEHHOMY OINBITY, YMETh HAXOIHWTh ITO3UTUBHOE B
MPOU3O0IIEAIIEN CUTYAIUH;

® BHOCUTh KOPPEKTHUBBI B JICATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
WU3MEHUBIINXCS CUTYAINH, yCTAHOBICHHBIX OMMOOK, BOSHUKIINX TPYTHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3YJIbTATA IIETIH U YCIOBUSM.

OMOUMOHATBHBIN MHTEIICKT:
® pasnuyaTh, Ha3bIBaTh M YIPABISATH COOCTBEHHBIMH JMOIMSMH M SMOLUSMH
ApPYrHX;
® BBIABISITH U AHATM3UPOBATH MPUIHHBI SMOIIU;

® CTaBUTH ce0d Ha MECTO JAPYTOro YelIOBEeKa, IOHUMAaTh MOTUBBI 1 HAMEPEHUS
ApYyTOro;

® PEryJaMpoBaTh Crioco0 BHIPAXKEHHS SMOLIUU.

e [lpunsrue ceds u Apyrux;

® OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €ET0 MHEHUIO;

e [pHU3HaABaTh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MPaBo APYroro;

® OTKPBITOCTb CEOE U JPYTHUM;

® 0CO3HAaBAaTh HEBO3MOYKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

® OBJIAJIETh CUCTEMOI YHUBEPCAIbHBIX YUEOHBIX PErYISITUBHBIX IEHCTBUM, KOTOpas
oOecrieynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
NO3ULUS JIMYHOCTH), M MKU3HEHHBIX HABBIKOB JIMYHOCTH (yINpaBiieHUs coOoil,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEICHHUS).

IIpeaMeTHbIE pe3yabTaTbl OCBOCHUS MPOTPAMMBbI
B no3naBatenbHONM (MHTEIUIEKTYyaJIbHOM) cdepe:

— TpuoOpETEHUE OMBITA MCIOIL30BAHMS METOIOB OMOJIOTHYECKON HAYKH C IIEIIBIO
U3YYCHUS] OMOJIOTUYECKUX OOBEKTOB, SIBICHUN W MPOIECCOB: HAOIIO/ICHNUE, ONHUCAHUE,
MIPOBEICHUE HECIIOKHBIX OMOJIOTHUYECKHX OIBITOB M DKCIIEPUMEHTOB, B TOM YHCIIC C
UCIOJIb30BAHUEM  QHAJIOTOBBIX M IUGPOBBIX  OMOJIOrMYECKMX MOpUOOpOB, U
WHCTPYMEHTOB;

— (opmupoBaHue yMEHUST UHTETPUPOBATH OMOJIOTHUECKUE 3HAHUS CO 3HAHUSIMH U3
JIPYTUX y4eOHBIX MpeaAMeTOB ((HDU3UKU, XUMHUH, Teorpadrn, UCTOPUH, OOIIECTBO3HAHUS
UT. 1.);



— (opmupoBanue yMeHuil pemarbh yueOHbIe 3a1a4d OMOJOTHUYECKOTO COIepKAHUS,
BBISIBIIATh ~ NPUYMHHO-CJICACTBCHHBIC  CBS3M, IPOBOJUTH  KAYECTBCHHBIE W
KOJIMYECTBEHHBIEC PACUETHI, JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyUYEHHBIX PE3YyJIbTaTOB;

— (opmupoBaHue yMEHHS TJIAHUPOBATH y4eOHOE HMCCIIEIOBAHWE 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;

— (¢dopMmHupoBaHHE  HWHTEpeca K  YIIyOJCHHWIO  OMOJOTWYECKMX  3HAHUH
(mpeanpoduiibHas MOATOTOBKA U MPpodeCCHOHANIbHAS OPUEHTAIMS) U BBIOOPY OHOJIOTUH
Kak Ipo(UILHOTO MpeIMeTa Ha CTYIIEHU CPEIHETO MOJIHOTO 00pa3oBaHus i Oyayiein
MpoEeCCUOHANILHON JIEITEIbHOCTH, B 00JIaCTU OHWOJOTUH, MEAMIMHBI, 3KOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO35HCTBA,

— BIIQJICHUE HaBbIKaMH paboThl ¢ uWH(OpMaInueld eCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MIPEACTABICHHONW B pa3HON (opme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, rpaduKoB, AWarpamMMm, MoOJENeH, H300paKEeHUIN), KPUTHYECKOrO aHalu3a
nH(}OPMAITUHU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
MPEAMETOB; UHTEPEC K yriayOJIeHUI0 OMOJIOTMYEeCKUX 3HAHUW W BBIOOPY OMOJIOTHUHU 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, aIANTAIMK K (paKTOpaM OKPYKAIOIICH Cpeibl;

— 3HaHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJOTUH, UCTIOIB30BAHMS €€ TOCTHKCHHUM B
COBPEMECHHOM U3HM YEJIOBEKa, 0COOCHHOCTH MCIOJIb30BaHUS JKUBBIX OPTAaHU3MOB IS
MIPOU3BOICTBEHHBIX HYK/]I YEJIOBEKA;

— 3HaAHWE OCHOBHBIX IMOJXOJI0B CEICKIIMU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepHU30BaTh TI'CHETHYECKH  MOAU(PUIIMPOBAHHBIC  PACTCHHS, OIEPUPOBATH
MOHATUSAMHU, THOpPUAM3ALUS, OTHAJCHHAs THOpUIU3ANMs, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpanchopMaIys, MyTareHe3, TCHETHIECKOE PEAAKTUPOBAHUE;

— TIOHUMaHWE  MOJICKYJIIPHBIX  MEXaHHW3MOB  pealli3allid  HacCJICICTBEHHOMN
nH(OpMAIUU U YMEHHE CBOOOTHO ONIEPHPOBATH OCHOBHBIMU TTOHATHUSIMHU MOJICKYJIIPHOM
OMOJIOTHY U €€ COBPEMEHHBIX HAMPaBIEHUN — I€HOMUKH, METar€eHOMHKH, IPOTEOMUKH;

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



— (¢opMupoBaHHUE YMEHHS HUCIOJb30BaTh MOHATUWHBIN anmapar ¥ CUMBOJIMYECKUN
S3bIK TEHETHKH, TPAMOTHOE€ NPUMEHECHHUE HAYYHBIX TEPMHUHOB, MOHATHI, TEOPHIA,
3aKOHOB JUISI OOBACHEHHS HAOIIOJAEMBIX OHOJOIrMYEeCKHMX OOBEKTOB, SBIICHUH U
MIPOIIECCOB, MO3BOJIAIONIUX 3aJI0KUTh (DYHJAMEHT HAy4YHOT'O MUPOBO33PEHHS.

B 11eHHOCTHO-OpHEeHTalIMOHHOM cdepe:

— 3HAHUE, YTO TNPHUMEHEHHE COBPEMEHHBIX TEXHOJOTUN MOJEKYJISPHON OHOJIOTHH
KaK OXpaHa
OKpYXaIOLEl Cpeibl, COXPAHEHHUE 3/10POBbS YEIOBEKA, KOHTPOJIb U BOCCTAHOBJICHUE

IMO3BOJIICT YCIICIHHO PpPCUIATb TaKUC 3JIO6OI[HCBHI>I€ HpO6JI€MI>I,

DKOCHUCTEM.
TEMATHYECKOE IINTAHUPOBAHHUE

Moayib «Kak :KUBOTHbIE H PACTEHUS MPUCTOCAOINBAIOTCH» (IBOJIOIUOHHAS
3K0JI0THs) 5-6 KiIaccewl (34 yaca)

MOPGhOIOTHYECKUX U
(bU3UOIOTHYECKUX alalTaIlUi.
[Touemy opraHnu3Mel HE
CTAHOBATCS OECKOHEYHO
OOJBIINMH, MAJICHEKAMU,
BCESITHBIM.

Tembl OcHoOBHOe coaep:xaHue [esATeIbHOCTD
IIKOJbHUKOB
1. MBI ucciiexyem CBONCTBA U CTPOCHUE KUBBIX HUccnenoBarensckue
JKUBbIE 00bEKThbI OpraHu3MoOB (CTPOEHUE KIIETKHU). | paOoThl «Bce i (CUHUILBI,
(6 9) Bun, oco0b — opranusm kak Oenku, Oepe3bl W T.J.)
euHas cuctemMa. Aantamnuu OJINHAKOBbIE?
(mpuctniocobnenus). [lonsitue DOTOKBECT.
roMeocTa3a JKUBOro opranusMma. | Ilpaktudeckas padora
CriocoObl ero mojaiep kaHusl. «CocraBisiem KHUTY
Orpannuenus PEKOpJIOB  pacTeHUH U

JKMBOTHBIX HAIICTO Kpasi».




2. Bausinue
OKpY:Kalouen
cpelbl HA )KUBbIE
opranu3mbli (12 4)

@DaKTOPBI OKPYKAIOILIEH CPEbI
(abmoTHueckue, OMOTHICCKHE,
aHTpornore’ssie). [Ipumepsl
abuoTnuecknx (aKTopoB,
OKa3bIBAIOIINX OCHOBHOE
BJIMSIHUE Ha KU3HEACSITEIbHOCTD
KUBBIX OPTaHU3MOB:
TeMIlepaTypa, CBET, BIAKHOCTb.
OcHOBHBIE 32aKOHOMEPHOCTHU
IPUCTIOCOOJICHUS )KUBBIX
OpraHU3MOB K a0HOTHYECKUM
dakTopam. IIpucnocobaeHus K
OCHOBHBIM a0MOTHYECKUM
dbakTopam: TeMIieparypa,
BJIQKHOCTbH U CBET.

[IpakTHueckoe 3aHsTHE
«Bet u Terno» (Kyouku
Jb/1a B3BECHUTD, ITOJOKUTh
B yamku [letpu na
pa3HOIIBETHYIO OyMmary,
yepe3 30 MUHYT B3BECHUTD
3aHOBO — KTO OBICTpEe
pacrasi).

[IpakTueckoe 3aHsTHE
«YT0 pacTBOpseTCS B
BOJAE» (PKCIIEPUMEHT
«Kugxuit nom»).
[IpakTueckoe 3aHsaTHE
«uddysus BemecTs B
BOJIE (pacTBOPBHI)»,
«/IBM>KEHME pacTBOPOB I10
LBETKY».

[IpakTHueckoe 3aHsTHE
«Jlen nnaBaet B BozE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTHueckoe 3aHsTHE
«Jlen mpu 3amep3aHnu




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
(Temma, BIaXKHOCTH,
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.
CounanpHOCTh. Bub-
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
OXpaHsieMbl€ TEPPUTOPUH,
3anoBeqHUKU Poccuu u mupa.

[IpakTuueckas paborta
«Pa3zHooOpa3zue
KyJIbTYPHBIX PACTCHUI B
BalllEeM PETUOHE.
Uccnenoarenbckas
paborta «Bnusaue
AHTPOIOTeHHBIX (PaKTOPOB
Ha pa3BUTHE PACTCHUH B
ropojie/HaceIeHHOM
ITYHKTE.
DKCKypCHsi/TIpaKTUYECKast
pabota «OOIIT B Baiem
pPErroHe — YHUKAIbHbIC
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
PUCTIOCOOJICHUIA,
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

TeHHneBOJACTBa» 7-8 Kiracchl (68 yacoB)

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.
JIubuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupssena,
I1I.A. Kocteiuena, JI.H.

[IpakTuueckas paborta
«bouka JInubuxa.




[IpssHUIIHUKOBA U Jp.).

Tema 2.
ArporexHu4ecKui
IKcnepuMeHT (6 1)

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

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

Uccnenoarenbckas
pabota «DPaKTopHI,
BJIMSIIOIINE Ha
IpopacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[IpakTruueckas padora
«COO0p yCTaHOBKH IS
BBIpAIIMBaHUs PAaCTECHUN B
KOHTPOJIUPYEMBIX
YCIOBUSIX.

Tema 3. PoJub
XHMHYECKHUX
3JICMEHTOB B

NUTAHUM PACTEHUH
(20 a)

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

VY noOpenusi: opraHu4eckue,
MUHEpAJIbHbIE,
MUKpoOHogornyeckue. Tumsl
NIMTaHMs pacTeHUu. Bo3nymHoe
1 MUHEpaJbHOE (KOPHEBOE)
MUTaHUE pacTeHul. TpaHncnopT
MUTATEJIbHBIX BEIECTB
pPACTEHUM: BOCXOIAIINN U
HUCXOISAIUN TOK. BaxkHenme
Kanuiinele, pochopHbie U
a30THBIC YAOOPEHUS, UX
cBoucTBa. [IpocThie u ClnoXKHbIE
ya00peHus.

Poct u pazButue pacreHuii:
ATalbl OHTOreHe3a, (PaKTopsl,
BIIMSIFOILIME HA POCT PACTCHUM:
CBET, I'yCTOTA MOCAJI0K, MUTAHUE,
cybcTpar.

Oco0eHHOCTH TUTAHUS

[IpakTruueckas padora
«CxeMbl MUTaTETbHBIX
pactBopoB. Pacuer 103
yIOOpEeHH st
IUTATENBHBIX PACTBOPOBY.
[IpakTuueckas padora
«ITpaBuna cMemBaHus
yIO0OpEeHHIN»
[IpakTuueckas padbora
«IIuTanne pacreHmii:
TEXHOJIOTHSI
IPUTOTOBJICHHUS
NIUTATENbHBIX PACTBOPOB
JUTSL pa3HBIX KYJIBTYPY.
[IpakTuueckas padorta
«MOHUTOPUHT
MUHEPAIBHOTO MUTAHUS
pacTeHUI.
[IpakTuueckas pabora
«PacturenbHas
JTMArHOCTUKA.
Uccnenosarenbckas
pabota «Or1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHUH, paCTEHUHN HA
IIKOJILHOM TEPPUTOPUH,




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

Brusnue kanus Ha puznyueckue
CBOMCTBA MPOTOILIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOIHOTO
oOmeHa, cuHTe3 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
CBUJICTEIHCTBO €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 OCTYTUICHUS
MHUKPORJIEMEHTOB B PACTEHHUSI.
CuHepru3M 1 aHTaroHus3M

yCTaHOBKA MPUYUH
MaTOJIOTUYECKHUX
COCTOSTHUH (TIpU
HAJTUIUH ).
UccnenoBarenbekas
pabota «O1ieHKa BIMSHUS
Pa3IMYHBIX JIEMEHTOB Ha
COCTOSIHUE PACTECHHM
(cocTaBiieHHE Pa3IUYHBIX
MOJAKOPMOK)».




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

Tema 4.
Peryasitopsl pocta
pactenuii. 3ammura
pacrenuii (4 1)

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

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

3amura pacTeHU OT
BPEIOUTEJIEN: OCHOBBI
o6uomeTona.

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

UccnenoBarenbekas
pabora «Bnusiane
reTepoaykCcuHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAIUAX, B PA3HBIX
YCJIOBUSIX) pa3IMYHBIX
pacTeHu».

[IpakTnueckas padbota
«HCceKkTapuu: mpaBuiia u
YCIJIOBUS Pa3BEACHUs
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
MOoYBEHHAs
KYJbTYPbI, HX
NpUMeHeHue B
BbIPAIMBAHUU
pacTeHuu.
®dusnojorusa
pacreHuii (8 u)

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

Boanseiil pexxuM pacTeHuU:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BIIMAIONIME 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
aspauus. [logzeMHoOe npIxaHue
pacTEeHUI: COCTAB MIOYBEHHOIO
BO3/TyXa, Ta3000MeH. ['a3000MeH

[IpakTuueckas pabora
«KopHeBoe naBieHue».
[IpakTuueckas padora
«lIpurorosnenne
npenapara yCTbHI]
METOZOM CIETKA.
UccnenoBarenbckue
paboThl «BiusiHue
YCIOBUM COAEPKAHUS
pacTeHui Ha KOJIMYECTBO
YCTBUL.

[IpakTuueckas paborta
«DyHKIMOHAJIbHAS
JIAArHOCTUKA PACTEHUM 110
AKTUBHOCTHU
XJIOPOILIACTOBY.
Uccnenosarenbckas
pabota «OnpeneneHue
xjopodunina A u b,
OILICHKA




pu OECIIOYBEHHOM
BBIpAIBAHUH.

(bOTOCUHTETUYECKON
AKTUBHOCTH PACTECHUI U
(bakTOpOB, BIUSIONINX HA
HEe».

[IpakTrueckas padora
«Anspanus, CO;, u O,.
JIpIXaHue pacTeHUN.
[IpakTuueckas paborta
«Jlp1xaHue pacTeHUM:
OLICHKA NTHTEHCUBHOCTH
JBIXaHUSI PACTEHUUN U
IIJI0JIOBY.
HccnenoBarenbeckue
paboTsl «BrnusHue
croco0a BhIPALMBAHUS
(cocTaBa mUTaTEIHHOM
CMECH, CXEMbI BHECEHHUS])
Ha POCT U Pa3BUTHUSA
Pa3IMYHBIX PACTEHUI.

Tema 6.
KyJabrypHbie
pacTreHmusl.
CoBpemeHHbIC

ACMEeKThI CeJIeKIHU
(20 a)

Kak yenoBek cTai ucnoiab30BaTh
pactenus? CBs3b pa3BUTHS
IUBHJIM3AIMM YEJIOBEKA U
OJIOMAIlIHUBAHMS PACTEHHI.
JomecTukanus.
HacnenctBeHHOCTD 1
M3MEHYHUBOCTh — OCHOBHBIC
CBOMCTBA KUBBIX OPTaHU3MOB.
N3menunBocTh. Buanl
U3MEHYHUBOCTb.

I'en —MarepuanbHbIA HOCUTETD
HACJICCTBEHHOCTH U
n3MeHUnBOCTU. HyKkenHoBbIe
KHCIOTHL. JIokanu3anus
FEHETUYECKOTO MaTepHasa B
KJIETKE. JleJleHne KIETOK.
Pennukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHON OMOJIOTHH.

Tpanckpunuus. TpaHcisnus.
Myranumu.

D¢ dexT OyTHUIOUHOTO
TOPJIBIIIKA U TEHETUYECKOE
pa3zHooOpasue. Uto Takoe
reHOaHk? 3aueM COXpaHsATh
TEHETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITIOCOOBI

Juckyceus
«JloMecTukarus, Bce JIu
pacTeHus U )KHBOTHBIE,
KOTOPBIE JKUBYT PSAJIOM C
YEJI0BEKOM MM
OJIOMAIIIHUBAIOTCS ?
MO3KHO 11 CUUTaTh
TapakaHa 0JIOMalllHEHHbIM
KUBOTHBIM?».
[IpakTuueckas padborta
«MoaudukarmoHHas
U3MEHYUBOCTD (JTUCThA,
UTOJIKU C OJTHOTO
JIEpPEBA)».

[IpakTuueckas paborta
«I'eH — uHCTpYyKIUA 110
cOopke KJIeTku (Ha oucepe
WU KOHCTPYKTOPE)».
[IpakTuueckas paborta
«MyTtatus Ha 6yTepOpoje
(J1F060i 00BEKT U3
npeablaymiei padboTel, rae
WU3MCHCHHME HHCTPYKITUN
MIPUBEJIET K U3MEHEHUIO
BHEIIIHETO BU/IA
00BEKTa)».




COXpaHEHHsI TCHETHUECKHX
pecypcoB pacTeHuii (€X Situ u in
situ).

3nauenue pabor H.W. BaBuiosa.

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

[IpakTuueckas paborta o
rpynnam «OTkyzaa Ha
HaIINX CTOJIax
(PYKTHI/OBOIITH/3TaAKI».
[IpakTuueckas padborta
«BpIpanmmuaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Uccnenoarenbckas
pabota «BripamuBanue
pacTeHuil B IpoOUpKe»
(MO>KHO BOCTIOJIB30BATHCS
pe3ynbTaTaMmu
MPEABLIYIIUX
AKCIIEPUMEHTOB 110
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUISL paCTEHUH).
[IpakTuueckas paborta
«I"eHOMHBIE HOXKHUIIBI
(MoxenupoBaHue pabOThI
cucteMbl CRISP-Cas)».

Tema 7.
PacTureanHnasn

npoaykuus (8 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.
[ToreHmomeTpus.
Xpomarorpadus.

[IpakTuueckas padborta
«IIpenenbHO NOMyCTUMBIE
koHueHTpauu (IIIK) u
METO/IBI KOHTPOJIS
0e301acHOCTH
PaCTUTENBHBIX TPOAYKTOB
TTUTAHUS.
Uccnenosarenbckas
pabota «OrneHka kauecTBa
BBIPAILLICHHOM
MUKpO3eJIeHN» (U600
CBOSI, TMOO M3 Mara3uHa).
[IpakTuueckas paborta
«MeToanl OLIeHKH
KayeCTBA PACTUTEIBLHON
POIYKIIUN: XpAaHCHHUE U
COXPaHHOCTh
MTUTATETBHBIX BEIIECTB
(Mo 1ocTynmHOMY
000pYy/I0BaHUIO).
Hccnenosarenbckas




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

Monyab «buoTexHoaorus» 7-8 kiaccol (68 yacoB)

TeMmbl

OcHOBHOE coaepxaHue

JlesiTEILHOCTD
IIKOJIbHUKOB

Tema 1.

buorexHoJsiorus
4 9)

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

CoIpbe 111 OMOCHHTE3a U OLICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKH YTIEPO/Ia,
azorta, ¢pocdopa, MUKPOIIEMEHTOB.
UccnenoBanune HOBBIX HICTOYHUKOB
CBIpbS (BKJIFOYAsi BOMPOCHI €T0
peaBapuTebHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEIHHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTHI YIIPABJICHUS U
OTITUMH3AIIAH TTPOIIECCOB
ouocunTe3a. MeTo bl
ONTUMH3AIMN TUTATEIBHBIX CPE]I.

[IpakTuyeckas pabota
«IIpumepsl
MIPUMEHCHUS
OMOJIOTHYECKHUX
00BEKTOB B TBOEH
JKUZHI.

Tema 2.

MuxkpoOuoJiorus
(12 v)

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

[IpakTuka.
JlaGoparopHas pabota
«DUKCUPOBAHHBIE
npenaparbl OaKTepHil.
Onpenenenue Gopmbl
PEJI0KEHHbIX
KYJIBTYP
MUKpPOOPTraHU3MOB,
VICIIOJIB3YS IIPOCTOU
METOJ OKPaCKM».
JlaGoparopHas pabota
«Onpenenenue Tuna




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

[TaTorennsie 6akTepun. YymHas
majoyka v YepHasi 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

KJIETOYHOU CTEHKH
METOJ/IOM OKpallluBaHUs
no ['pamy» (mpu
HAJIMYUU PEaKTHUBOB).
JlabopaTopHas pabota
«IIpuroToBrienue
MPYKU3HEHHBIX
npenapaTon
MOJIOYHOKHCIIBIX
OakTepuin».
JlabopaTopHas pabota
«IToceB cMbIBa C pyK Ha
yamku [letpuy».
JlaGoparopHas pabota
«Bblenenue yucTou
KyJbTYPBI OaKTEpUH.
Meton pa3BeacHUN.
MeTtoa uCTOMAOIIETO
HITPUXA.
JlaGoparopHas padoTa
«Mopdonoruueckas
XapaKTepUCTUKA
BBIJICJIEHHOM YMCTOM
KYJIBTYPBI:
XapaKTepUCTUKA
KoJIoHUH, (hopma
OakTepuil, TUII
KJIETOUHOUW CTEHKW.
JlaGopartopHas pabota
«CpaBHeHue pocTa
MUKPOOPTaHU3MOB Ha
yarike 0e3 u C
n00aBICHUS
AHTHOHWOTHKOBY.
Uccnenosarenbckas
pabota «Ilouck
MUKPOOPTaHU3MOB
o0Jagaronmx
AHTArOHUCTUYECKOMN
AKTUBHOCTBIOY.
Uccnenosarenbckas
paboTta «Brienenne
MOJIOYHOKHCIIBIX
OakTepuii,
UCCIIEIOBAHUE UX




AKTUBHOCTI.
Uccnenoarenbckas
pabota «Beiienenue
OakTepuil MOJIE3HBIX
JUISL PACTEHUID.

Tema 3.
JyKapHOTHYECKHUE
OpPraHu3Mbl B
OHMOTEeXHOJIOTHH
(m1ecHeBbIe TPUOBI,
TP OAKIKM,
Bojopocn) (12 4)

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

Oco0eHHOCTH BEreTaTuBHOTO U
IIOJIOBOTO PA3MHOKEHUS Y
IPOXOKEN, 3HAYCHHUE U3YUECHHUS
MHUTO32a U [IUTOKUHE3A IS
ONTHUMM3ALUH ITPOLIECCOB
KYJIbTUBUPOBAHUS JPOKIKEBBIX
ITaAMMOB, TIOHUMAHUS TPUYUH
NaTOT€HHOCTH JIPOKIKEN U TpuOOB,
noucka MuiieHe! QyHruiuI0B u
pPa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
Ipenaparos.

Bonopocnu — nnepcnieKTUBHBIN
00BEKT sl MPOU3BOJICTBA OeKa U
yriaeBoAoB. buorexnonoruueckue
METObl OYUCTKH TBEPABIX,
KHUJIKUX OTXOJIOB U ra3000pa3HbIX
OTXOJI0B MPOU3BOACTB. CTOUHBIE
BOJbI. CXeMbI OYUCTKHU.
buodunbTpsel, a3poTeHKH,
METaHTEHKH, OKCUTEHKH.
AKTHUBHBIM W U BXOASIIUE B HETO
MUKpOOpraHu3Mmsbl. Vcrnonb3oBaHue
BOJIOPOCJIEN B OUYMCTKE CTOYHBIX
BOJI.

JlabopaTopHas pabota
«IToncuer kneTok
JIPOXKEHN B KaMepe
I'opsieBax.
JlabopaTopHas pabota
«OOHapyxeHue
MPOJYKTOB CHUPTOBOTO
OpOXKEHUS: ITUIOBOIO
CIUpTa U YTIAEKUCIOTO
razay.

JlaGoparopHas pabota
«Habmonenue
Pa3MHOXKEHUS
JPOMKIKEBBIX KIICTOKY.
[IpakTuueckas paborta
«ITonmyuenue TBOpOra u
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OakTepuiny.
[IpakTuueckas padora
«OcHOBHBIE BUJIbI KBaca
U X XapaKTEPUCTHKA
«lpoxoxu n
MOJIOUHOKHCITBIE
OakTepuu,
PUMEHSIEMBIC JIJIS
IPOU3BOJICTBA KBACAY.
[IpakTuueckas padborta
«CpaBHUTENBHBIN
aHaJIU3 Pa3BUTHUS
JIPOAOKEN B a3pOOHBIX U
aHa’POOHBIX
YCIIOBUSIX).
[IpakTuueckas padorta
«MeToanl OLICHKH
CBOMCTB
XJ1€00NEKAPHBIX
TIPOKIKEM.
OcoOennoctu
IpUMEHEHUS




IIPECCOBAHHBIX,
CYILIEHBIX U
MHCTaHTHBIX
TIPOKIKEIN.
UccnenoBarenbekas
paborta «BnusHue
(U3UKO-XUMHUYECKHIX
(hakTOpPOB Ha KAYECTBO
OMOTEXHOJIOTHYECKOMN
npoaykiuu (KBac,
kedup, Coip, XJieO U
Tp.)».
Uccnenosarenbckas
paborta «Bnusinue
(U3UKO-XUMUYECKHUX
¢dbakTOpOB Ha poCT
Bojopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBennast
ungopmamus (8 1)

HacnencTBeHHOCTE U
W3MEHYHUBOCTH — OCHOBHBIEC
CBOWCTBA KMBBIX OPTaHU3MOB.
U3menunBocTh. Buasl
M3MEHYUBOCTb.

I'en —maTepuanbHbI HOCUTED
HACJIEJICTBEHHOCTH 1
W3MEHYMBOCTH. HyKJenHOBBIE
KHUCIOTHIL. Jlokanu3amnus
FEHETUYECKOTO MaTepurasa B
KJIeTKe. J[esieHue KIeTok.
Penukanus JIHK. OcHoBHas
JI0OTMa MOJICKYJIIPHOU OWOJIOTHH.
Tpanckpunuus. Tpancnsauus.
Myrauumu.

[IpakTuueckas padora
«MoaupukanmoHHas
U3MEHYUBOCTH (JIUCTHA,
UTOJIKH C OTHOTO
JIEpeBa)».
[IpakTuueckas padorta
«I'eH — MHCTpyKIMSA 1O
cOOpKe KJIETKH (Ha
oucepe unu
KOHCTPYKTOPE)».
[IpakTuueckas pabora
«MyTanus Ha
OytepOpoe (moboi
00BEKT U3 MPEbIAYIICH
paboThI, TIe U3BMEHEHHUE
WHCTPYKIIUU TIPUBEICT
K M3MEHEHUIO
BHEIIHETO BHJIA

00BeKTa)».
Tema S. [TomoxeHune BUPYCOB B CUCTEME [IpocmoTp
Bupycouaorus (6 4) | opranndyeckoro mupa. CTpykTypa v | JOKYMEHTAJIbHOTO
XUMUYECKUN COCTAaB BUPYCOB. ¢buapMa o BUpycax.
Knaccudukanust Bupycos. [IpakTuueckas padora.

Penponykuus BupycoB. Bupycsl -
BO30yIUTENN MH(PEKIIMOHHBIX
6osie3nelt. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

«Meton pa3BencHUIN.
[IpakTuueckas padoTa.
«TutpoBanue
O6axTepruodarony.




CBOMCTBA, IPUMCHCHHE.
buonorudyeckue metoip1 60pbOBI €
BHPYCAMH.

Tema 6. I'ennas

OCHOBBI FT€HHON MH)KEHEPUU.

[IpakTuueckas paborta

HHKEHepHs U Bexkropa. Cneriududeckue «JHJIOHYKJIEA3bI
OMOTEXHOJIOTUH dbepMeHThI OaKTepHUH. pectpukiuu (padoTa ¢
84) buorexHonoruu nmpoaykuuu HYKJICOTUHBIMU
OCJIKOB B OaKTEPHATBHBIX NOCJIEOBATEIBHOCTSIMHU
KYyJIbTypax. JJOCTHKEHUS] TEHHOU Ha Oymare)y.
WHXEHEPUHN U OUOTEXHOJIOTHUHU. [IpakTruueckas padora
CRISPR/Cas — cucrtema «I"cHHBIC HOKHUIIBI -
aJalTUBHOTO UMMYHHTETA CRISPR/Cas
Oakrepuii u apxeir. [MO. MeToasl | (MOAEINPOBAaHUE HA
noxyuyenust 'MO. Oymare)».
Urpa-guckyccus:
«Bpiurpai rpasT Ha
coznanue I'MOy.
Tema 7. JloMecTukanus OCHOBHBIX Juckycecus
Buorexnosoruu B JIOMAIITHUX KUBOTHBIX; «JlomecTukarus, Bce Jik
KNBOTHOBO/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTeHUs U KUBOTHBIE,
8 4) JNOMECTHUKALNN )KAUBOTHBIX KOTOPBIE KUBYT PSAIOM
(Jlucuua, HOpKa H Jip. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIBI OJIOMAIIIHUBAIOTCS ?
akajemuka bensiepa). MO>KHO JIM CUUTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKMBOTHOBO/ICTBE: TPAHCILJIAHTALIUSI | OJJOMAIIHEHHBIM
AMOPHOHOB, XMMEPHBIE )KUBOTHBIE, | JKUBOTHBIM?».
KJIOHUPOBAHHUE. [IpakTuueckas padora
OcHoBHBIE 00JIE3HU KUBOTHBIX U «Metoauka
pOJIb MATOTEHHBIX KJIOHUPOBAHUS
MUKpPOOPTaHU3MOB U MApa3uToOB B | (MOJENMPOBAHUE HA
Pa3BUTHH 3a00JIEBaHUI TOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX MEpax [IpakTuyeckas pabota
O0pbOBI C HUMHU; POJIb TIOJIE3HBIX «CocraBieHHE pallioHa
MUKPOCUMOHOHTOB B OpTaHU3Me MUTAHUS )KUBOTHOTO,
KUBOTHBIX. [TonokuTenpHoOe 1 pacyeT pacxoJI0B Ha
no0oYHOe (OTPULIATEIIBHOE) COJICp>KaHHEY.
BO3/ICCTBUM aHTUOMOTHKOB Ha Uccnenoarenbckas
OpraHu3M B XOJI€ JICUCHUS pabota «OrneHka
YKUBOTHBIX; 1IETTU U 3a][a4H KaueCcTBa MOJIOYHOMN
BeTepUHapuu. buotexHonorus IPOTYKIIUN.
KOPMOBBIX IIpenapaToB.
Tema 8. OCHOBHbBIE METO/IbI CEJICKIIUH. [TpakTuueckas padorta

BbuorexHoJJi0oruu B
pacTeHneBOACTBE

I'm6punuzanus. opmer ordopa.
OCHOBHBIE HAMPABJICHHSI

«BpIpaiBaem ropox.
Kak nposectu




(10 a)

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?
buotexHomorust KyJ1bTypHBIX
pacTeHUN.

CKpEIIMBaHUE Y
ropoxay.
[IpakTrueckas padora
«I"eHOMHBIE HO>KHHUIIBI
(MomenupoBaHue
paboOTHI CUCTEMBI
CRISP-Cas).
HccnemoBaTenbekas
pabota «BripanuBanue
pacTeHHid B IPOOHPKE»
(MOHO
BOCTIOJTb30BaThCS
pe3yabTaTaMu
IpeabLAYIINX
HKCIIEPUMEHTOB TIO
COCTaBIICHUIO

U TATEIBHBIX
pacTBOPOB ISt
pacTeHuit).

Moayab «MoJsieKkyasipHbIe 0CHOBBI (PM3HO0JIOTHH B (papMakoorum» 9 Kiacce

(68 uacos)
TeMbl OcHOBHOE coiep:KaHne JleATeJIbHOCTD
IKOJbHUKOB
Tema 1. Bgenenue. buorennsie anementol: | MccnenoBarenbckas
dusuogoruveckas | oprasorensl: O, C, N, H. pabora
xumus (20 1) AxTuBHBIE (POpPMBI KHCTOpoaa, X | «KomuyecTBeHHas

IIOJIyYEHHE, HEUTPpAIN3aLsL.
MakposJIeMEeHTBI: IPOLEHT

OLCHKa COACPKAHUA
MHKPOJ3JICMCHTOB WJIN




COJICp>KaHMS B OPTaHU3ME,
BBITIOJTHsIeMas QyHKITHS,
CoJIep>KaHME B IIPOAYKTaX MUTAHUS.
Ca2+ - cBa3bIBaroIe OCIIKH,
JETIOHUPOBAHUE KaJIbIIHS,
pEryJiius ypOBHS KaJIbIIUS B
opraHu3Me: rOpMoHbI oyek. Mg —
cTpoeHue xJopoduiia, ero
AKTUBALIMS COJIHEUYHOU SHEPTHEH.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIaX COJIepIKaTcs,
BBITIOJTHsIEeMas QyHKITHS,
coZiepKaHUE B MPOAYKTAX MUTAHMUS.
[TocnencTBus nepeo3upPOBKU
MUKpO3JIeMeHTamMu. Fe —
YCBaMBAEMbI€ TUIIbI COCTMHECHUI
xesesa. ['eMornpoTenHsl,
reMOITMaHUH, UTOXPOMBI. CU —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxaimue Menb.
[Tatonornueckne CHHAPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTa00JIU3MOM MEJIN.

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

Kupsi. 3aboneBanus yeI0BeKa,
CBsI3aHHBIC C HAPYILICHUSIMU
KUPOBOTO OOMEHA.
JucnunuaemMun.

VrieBoapl. 3a00JIeBaHUS YEJIOBEKA,
CBSI3aHHBIC C HAPYIICHUSMU
yTJIeBOIHOTO oOMeHa. CaxapHbIii
nuaoer.

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

BuTtaMuHbl KUPOPACTBOPUMBIE,
BojiopacTBOopuMbIe. [IpeBpaiienune

BUTaMHHOB B ITHILEBBIX
IPOIYKTaX».
[IpakTueckoe 3aHsaTHe
«KauecTBeHHBIE
peakuuu Ha
OpraHUYeCcKHe
MOJIEKYJIBD.
[IpakTueckoe 3ansaTue
«JIeHaTyparus OEIKOB»
[IpakTueckoe 3ansaTHe
«/3y4yeHne akTUBHOCTH
aMHJIAa3bD).
[IpakTueckoe 3aHsaTHE
«JInanus (kierouka
Tpayoe)».




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. [Ipaktuyueckoe
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 KIICTKaAMMH.

3HaYCHUE MEKKIICTOUYHOU
KOMMYHUKAIIUU JJISI 3] 0POBbsI
OpraHu3Mma.

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

Tema 2.
MonekyasipHas
omnostorus (20 )

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

I'enetnueckuui kox. TpaHCcaALMA.
Opranu3ainusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MbI UX JICUCTBUSI.
Opranuzanus reHoMa OakTepuit

[IpakTuueckas padborta
«Briaenenune JIHK u3
OaHaHay.
[IpakTuueckas padborta
«Mopens JIHK-
OpUTaMm).
[IpakTuueckas paborta
«Onpenenenue
KadecTBa MpenapaToB
JIHK ¢ momorisro
CHEKTPODOTOMETPHI
(Tpu HATTUYWH
00opyI0BaHU).
[IpakTiueckas pabota
«PemnkatuBHas
MallvHa (urpa-




AHTHOaKTEepUaIbHbIE TPEnapaThl.
Opranuzanus reHoMa 3yKapuoT
['eHoMHOE pelakTUPOBAHHUE.

JIEMOHCTPALIHS )».
[TpakTuyeckas pabota
«THP (Momens
aMIuTipuKaIus Ha
Oymare)».
[TpakTuyeckas pabota
«Cuna mpomMoTopay.
[IpakTrueckas padora
«Pemenue 3amau Ha
TE€HETHYCSCKUM KO.
[IpakTruueckas padora
«DoauHar OEIKOBY.
HccnenoBatennckas
pabota
«PacrnipocTpanenue
AHTUOWOTHUKOPE3UCTEHT
HBIX OaKTepuit».
[IpakTudeckas pabota
«Pabora B
COBPEMEHHBIX
FeHETHYECKUX 0a3zax
na"HbIX. [IpoBeneHune
In silico ananusa

IIOCJIE0BATEIbHOCTEN
TEHOBY.
Tema 3. [Tonstue o nexapcrBax. [Ipunuune! | MccnenoBarensckas
dapMakoJI0rus MOAX0J1a K MOMCKY HOBBIX paboTta «IKCIepUMEHTa
(28 u) JIEKAPCTBEHHBIX CPEJICTB. 10 OTPEIETICHUIO

CKpUHUHT U €r0 METO/IbI.

IIytn BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BeleCTB. BecachiBaHue
(abcopOrust) nexapeTB. OCHOBHBIC
MEXaHU3MbI BCAChIBaHUSI.
TpaHCHOPT JIEKAPCTBEHHBIX
BelecTB. I 'eHbl u Oenku rnepBoi
dazel bunorpanchopmarnyu. [Tytu
BBIBEJICHUS JICKAPCTB U3
Opranu3Ma. DKCKpenus u
snuMuHaIMs. ['eHbl u 6enku
BTOpOH (hazwl OmoTpaHchopMaIIHH.
®apmakoarHaMuKa. [ J1aBHOE 1
nobo4YHOe, pe30pOTUBHOE U
MECTHOE, MPSIMOE, HETIPSMOE U
pedaexkTopHOe AeiicTBHE.

TOKCUYHOCTH BEIIECTB
Ha apTEMUTUIX .
[IpakTuueckas padborta
«Kapra s3kcnpeccun
n0(paMUHOBBIX U
CEPOTOHMHOBBIX
pEeLenTopoB B MO3re
MBILLIEN.
Uccnenosarenbckas
pabota
«lloBenenyeckue TeCThI
Ha priOkax Danio rario.
Caetno-temHas
Kamepay.
Uccnenosarenbckas
pabota
«lToBeneHuecKue TECTHI




Bubl B3auMoAEHCTBHSA JIEKAPCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JICVICTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIIl CUTHAJIUHT .
Tumbl KJIETOYHBIX PEUEITOPOB.
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.
®apMaKoJIOru4ecKast peryJisius
AKTUBHOCTHU aJIpEHEPTHUYECKOTO
cuHarnca. AIpeHOMUMETHUKH,
aaApeHO0JIOKATOPHI,
CHUMITATOJIUTHKH.

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

MexaHu3M JEeUCTBUS U
MIPUMEHEHUE TTPEnapaTos,
CTUMYJIUPYIOLIUX MPOLIECCHI
uMMyHHTETa. PapMakosorunyeckas

Ha priOkax Danio rario.
OTKpBITOE TTOJICY.
HccnenoBaTenbekas
pabota
«IToBeneHYECKIE TECThI
Ha peIOKax Danio rario.
CraifHO€e TOBEACHHEY.
[IpakTrueckas pabota
«BnusiHue anpeHanmHa
Ha CepJeyUHbIe
COKpAIEHUS
(mporpaMMHOE
obecrieueHue).
[IpakTuueckas paborta
«I'ucronoruueckue
npernapaTbl UMMYHHOM
CUCTEMBD».
[IpakTuueckas padora
«I'ucronoruueckue
npenapatbl HEPBHOU
CUCTEMBD».




XapaKTepUCTUKA UHTEPIECHKUHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUA,
npuMeHeHre. OCHOBBI
naTo(U3n0JIOTUH OCTPO(Pazo0BOro
OTBETAa, MEINALIMS BOCIIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCHIAIUTEIILHOTO
JNEUCTBUS
TJIFOKOKOPTUKOCTEPOUJIOB,
HECTEPOUIHBIX
MIPOTUBOBOCHAJIUTEIILHBIX CPE/ICTB.
[ToHsATHE O HAPKO3€ U HAPKO3HBIX
npenapartax. Knerounslii u
HEPBHBIN HAPKO3.
®apMaKoJIOru4ecKas
XapaKTEPUCTHKA OTACIbHBIX FPYIII
HapKO3HBIX CPEJCTB.
[TocnenoBaTenbHOCTD 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 -
SHJIOTEHHBIE JINTAH]Ibl OMTUATHBIX
pPELENTOPOB.

AHTHUIICUXOTHUYECKOE JICHCTBHUE,
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 PELIEITOPHI, UX
JNEUCTBUE HA KIIETOYHbBIE
MeMOpaHbI, Ha JCIOHUPOBAHNE
TKaHEBBIX MOHOAMUHOB.
[ToreHnuan-3aBUCUMBbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHHU I[@ﬁCTBPISI
MECTHBIX aHEeCTCTHKOB. CIIOCOOBI
I/IHI‘I/I6HpOBaHI/IH IMHoTCHOMUAaJI-
3aBUCHUMBIX HATPUCBLIX KaHAJIOB
MCCTHBIMH aHCCTCTHUKAMU.

Monayab «MoJieKyJisipHbIe 0CHOBBI cesieknum» 9 kiacce (68 yacos)

ouoJsiorus (20 4)

HyknenHoBbIE KUCIIOTHL.
OCHOBHBIE PUHIUIIBI CTPOCHUS.
Marpuunsle cuHTe3bl. Perunkanus
— OCHOBA KJIETOYHOTO JEICHUS.
[IpuHUIUNBI pETUIMKALIUY.
Mytanuu. YTo BeI3BIBAET
n3MeHenus B crpoenuun JJHK.
[IpuHMIIBI peniapanuu.
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 [IpakTuueckas paborta
MouJekyasipHasi MOJIEKYJISIPHOM OMOJIOTHH. «Boinenenue [JHK u3

OaHaHay.
[IpakTuueckas paborta
«Mopgens JIHK-
OpUTaMmy.
[IpakTruueckas padora
«Onpenenenue
KauecTBa IpenapaTon
JIHK ¢ momoristo
CHEKTPODOTOMETPHUIY
(TIpu HATUYKH
000pyIOBaHUA).
[IpakTuueckas pabora
«PennukatuBHas
MaiuHa (urpa-
JIEMOHCTpPALIUS )».
[IpakTuueckas padbora
« TP (Mmoxens
aMIUIMpuKaLys Ha
Oymare)y.
[IpakTuueckas pabora
«Cuna mpomMoTopay.
[IpakTuueckas padbora
«Pemnienune 3amaq Ha
T€HEeTUYECKUN KOJI.
Tpancaanus.
[IpakTuueckas paborta
«DonauHT GETKOBY.
Uccnenosarenbckas
pabota
«PacnpocTpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHii».
[IpakTuueckas paborta




«PaboTta B OBpEMEHHBIX
FeHEeTUYECKUX 0a3ax
naHHbIX. [IpoBencHme
In silico ananusa

IIOCJIEIOBATEIBHOCTEN
TEHOBY.
Tema 2. [Ipenmer renernku. Kpatkas Ponesas urpa
MouJiekyasipHble UCTOpUS Pa3BUTHS PEACTABICHUS | «AJUIEIn».
OCHOBBI I'€HETHKH 0 HACJIEICTBEHHOCTH. Hccenenosarenbekui

(20 g)

OT reHa K npu3HaKy: KaKk
packpacuth Kota. Yto Takoe
npusHak? [lyTe OT reHa 1o
npu3Haka. Myranuu. Aseny.
I'eTepo3uroThl U TOMO3UTOTHI.
JIOMUHaHTHBIC U PELIECCUBHBIE
AJUIEIIN.

I'eHbI CTpOAT OpraHu3M.
BxitoueHue u BIKITIOUCHUE
OonpIoro Hadbopa reHoB. Kak
KJICTKM TIOHUMAIOT, KAKUE TEHBI
JOJKHBI paboTaTh.

JIuCKpeTHOE HACJIeI0BAHUE
PU3HAKOB. 3aKOHbI MeHaens:
OJIVH T'€H - OJIMH npu3Hak. Cxema
CKpelIMBaHus. 3aKOH
eaMHO00pa3usi THOPUIOB IMEPBOTO
NOKOJIEHUSA. 3aKOH PacIEIICHUS
MpU3HaKa BO BTOPOM MOKOJICHUH.
3axoHbl MeHaens: HECKOJIBLKO
TE€HOB - HECKOJILKO MPU3HAKOB.
JuruOpuaHoe CKpeuBaHue.
HeszaBucumoe pacxoxaeHue
xpomocoM. CleryieHHOe
HacJeI0BaHuUE.

B3aumonericTBre reHos.
AJenbHOE U HealIeNIbHOE.
Onpenenenue nona. [lonoseie
XpoMocOoMBbI. CaMIIbl U CAaMKH.
Bnusaue gpakTopoB oKpysKarolei
cpenbl. XpOMOCOMHOE
onpenenenue noia. [lomoseie
xpoMocomsbl. [Ipobrema
JIOTIOJIHUTEIIBHOU X-XPOMOCOMBI Y
KEHILIMH. TpexX1uBEeTHbIE KOIIKH.

poeKT MyTareHHbie
(bakTOopHI.

Ponesas urpa «Cyansb6a
KJIETKW». [ eHbI-
NEPEKITFOYATEINH.
[IpakTueckoe 3axanue
«ANTOpUTMBI 1JIA
KIIETOK.
[IpakTueckoe 3axanue
«EnunooOpaszue
IIEPBOI0 ITIOKOJICHUS.
IIpakTyeckoe 3ananue
«Pacuiensienue Bo
BTOPOM IIOKOJICHUMY.
Hccnenosarenbckuii
IIPOEKT «3aKOHHI [
Mennes B
JOKCIIEPUMEHTEN.
[IpakTueckoe 3ananue
«Pemerka Ilenneray.
[IpakTueckoe 3ananue
«HacnenoBanue,
CLICIJIEHHOE C ITOJIOM.
[IpakTueckoe 3ausTue
«B3aumMoaencTBus
reHOB (MOAEIHPOBAHUE
CUHTE3a U TPAHCIIOPTa
MUTMEHTA B KJIETKY)».




Tema 3.
MouJiekyJasipHbIe

OCHOBBI CeJIEKIHU
(28 1)

['eHbl B mONyJIALUsAX: BEIUKOE
paBHoBecue. [lonmymsuus. YacToTsl
BCTPEUYAEMOCTH MPU3HAKA U
anend. YpaBHeHue Xapau-
Baitn6epra. I[omymsiuu
MEHSIOTCSI: YUCIIEHHOCTD,
MUTpAIHS ¥ BBIOOp CymIpyTa.
DaKTOpbI, KOTOPHIE BHIBOJSAT
MIOMYJISIIIUIO U3 paBHOBECUST Xap/u-
Baitn6epra. UucineHHOCTh
nonyssiuu. 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
n3MeHuuBOCTH. HacnenoBanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKMY.
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
pazHooOpasus. Hukonaii IBanoBuY
Basuios. Cenexuusi.
Kombunarimonnast u ruGpuHas
cenekuus. I'ereposuc.

[IpakTueckoe 3ananue
«YacToTsl anene,
TE€HOTHUIIOB U
(hEeHOTHUTIOBY.
HccnenoBarenbcknii
IPOEKT «AHAIU3
T€HETUYECKOMN
CTPYKTYPBI OMYJISIUN
(Ha OCHOBE 3aKOHA
Xapnau-Baiinbepra)y.
Ponesas urpa «9¢dexr
OYTBIJIOYHOTO
TOPJIBIIIKAY.

PoneBas urpa
«EcTecTBeHHBIN
0TOOP».
Hccnenosarensckue
paboThI
«MoaudukanmoHHas
U3MEHYUBOCTD
pacTeHuil B peaenax
BaIlIETO MECTa
KUTEIbCTBAY.
[IpakTyeckoe 3axanue
«ATPOHOMBD.
[IpakTyeckoe 3axanue
«I"omoiornueckue
PAIBI HACIEACTBEHHOU
U3MEHYUBOCTH.




CoxpaHHUTh U U3YyYUTh T€HBI, YTOOBI
MeHATh Oynyuiee. Kak npaBuibHO
XpaHuTh reHsl. Komteknun
TEHETUYECKUX PECYPCOB PACTECHHUIA.
[TpakTuky™m u/vm
UCCIIENOBATEIbCKUI TPOEKT:
Metoppl KyIbTUBHPOBaHUS IN VItro
JUISL COXPAHEHUSI TEHETUYECKUX
PECYpPCOB pACTEHHUM U JUIS
YCKOPEHHOM CEJICKIIUH
['eneTnyeckue NEeHTPHl B HALIEN
cTpaHe. [ 1e 3aHnMaroTCA
TCHETUKOU U TCHOMUKOM 1T HY KT
CEJIbCKOI'0 XO35MCTBA.
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