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IHHOACHUTEJBHASA 3AIIMCKA

AKTYaJIbHOCTh W Ha3HauyeHue mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsAMU DenepallbHOrO0 rocyJapCTBEHHOr0 00pa30BaTEIbHOTO
CTaHIapTa OCHOBHOTO oOmiero oOpa3oBaHHs, Ha OcCHOBe IlpumMepHON mporpamMmbl
buonorust 5-9 kmaccel. IlpoektHast gesitensHocTh U3 Peectpa IIporpamm OOO,
OpHEHTHPOBaHA Ha OO0ECTICUCHHE HWHAMBUAYAJIbHBIX MOTPEOHOCTEH OOyJaromuxcs u
HaIlpaBJICHA Ha JOCTH)KCHHUE IUIAHHUPYEMBIX pE3yJbTaTOB OCBOCHHS IPOrPAMMEI
OCHOBHOI'O0 OOIIEro o0pa3oBaHUsl C YYE€TOM BbIOOpa y4aCTHHUKAMHU OOpa30oBaTEIbHBIX
OTHOUIEHUN KypCOB BHEYPOUYHOU JAESITEIBHOCTU. DTO TO3BOJISIET 00ECTIEUNTh €AMHCTBO
o0s13atenbHbIX TpeOoBanuit ®I'OC Bo BceM MPOCTPaHCTBE MIKOJIBLHOTO 00pa30BaHUS: HE
TOJIBKO Ha YPOKE, HO U 3a €ro IpeeaamHu.

AKTyaJIbHOCTh ~ pe€ajiM3alluld  JTaHHOW  MpOorpaMMbl  OOYCIJIOBJIEHa  CaMoM
0COOEHHOCTBIO MPOEKTHO-UCCIIEOBATEIBCKOM ACATENBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE TMO3HABATEILHOTO MHTEpEca peOeHKa, SBIISICTCS 3aJI0TOM YMEHUS TUIaHUPOBAThH
To0bIe ACHCTBUS U BAXXHBIM YCIIOBUEM YCIICITHOM pean3aiuu uaei. Jlroopie n3MeHeHUsI
COBPEMEHHOTO OOIIECTBA CBSI3aHbI C NPOCKTAMH W HCCICIOBAHMSIMU — B HayKe,
TBOpYECTBE, OU3HECe, OOMIECTBEHHON XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOOydaronierocsi spisieTcs (OPMUPOBAHUE OCHOBHBIX HABBIKOB MPOEKTHO-
HCCIIEI0BATENbCKOM NeATEIbHOCTH.

[Iporpammoii npeaycMoTpeHo (HOPMUPOBAHHE COBPEMEHHOTO TEOPETUYECKOTO
YpOBHSI 3HaHUW, a TaKKe M TMPAKTUYECKOTO OMbITa padoThl € J1aOOpaTOPHBIM
o0opyI0BaHUEM, OBIIAJICHUE TPUEMaMH MCCIIEIOBATEIBCKON N1eITeIbHOCTH. MeToabl
OpraHu3alid  00pa30BaTENIbHOM W  HAY4YHO-UCCIENOBATEIbCKOM  JAESTENbHOCTU
npeaycMaTpuBaloT (GOpMUpPOBaHUE Y OOydYarolmUXCSd HECTaHAAPTHOTO TBOPUYECKOTO
MBIIICHUS, CBOOObI CAMOBBIPAKECHUS U UHIUBUIYATbHOCTU CYXKICHUH.

Jlns monpHOro ydera MOTPEOHOCTEM ydaluuxcsi B MPOrpaMME HCIONb3YeTCs
mudepeHIUpPOBAaHHBIN  TOAXO/A, YTO CTUMYJIUPYET YYallerocs K YBEIUYEHUIO
MOTPEOHOCTH B MHIAMBUYATbHON, MHTEIUIEKTYaIbHOW ¥ MO3HABATEIHLHOU JIEATETLHOCTH
Y Pa3BUTHUIO HAYYHO-HMCCIICIOBATEIHLCKUX HaBBIKOB. [Iporpamma cranet BocTpeOOBaHHOM
B TEPBYIO Ouepelb IIKOJIbHUKAMHU, KOTOpbIE HMEIOT CTOMKUM UWHTEpecC W
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA,
€CTECTBEHHBIM HAayKaM U TEXHOJOTHSIM.

B nmoapocTkoBOM Bo3pacTe ydaiuecs MposBIISIIOT CBOO 3aMHTEPECOBAHHOCTD B TOM
WM WHOW 00JIacTW 3HAaHWUW, HAYYHOM HAIpPaBJICHUU WU MPOdeCcCHOHATHHON
nesTenbHOCTH. TakuMm 00pa3oM MNpoucXoAuT (GOPMHUPOBAHME I[I03HABATEIBHOU U
MPO(ECCUOHATIEHON COCTABIISAIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesieHun
OyyIiero KU3HEHHOTO ITyTH U B IPO(ECCHOHATFHOM BBIOOPE TIOCIIE OKOHYAHUS IIIKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTD CTUMYIUPYET MOCTOSIHHOE JKEJTaHUE IIKOJIbHUKA
K TO3HAaHWIO HOBOTrO, PACHIMPEHUIO U YTIyOJNEHUIO COOTBETCTBYIOLIUX 3HAHUU, U



MOJIYYEHUIO HOBBIX B TOM YHCJE MPAKTUYECKUX HABBIKOB, a TaKX€ MOTHUBHUPYET
ydaierocs Ha npodOopueHTaIIHIO.

[Iporpamma HareneHa Ha TIOMOIL PEOCHKY B OCBOCHHHM OCHOB OPTaHM3AIlUU U
OCYIIIECTBJICHUSI COOCTBEHHON MPOEKTHO-UCCIIEA0BATEILCKON ACATEIHHOCTH, a TAK)XKE B
NpUOOPETEHUH  HEOOXOAWMOro OmbITa g pabOThl  HAJ  WHJIUBUAYAJIbHBIM
HCCIIEIOBAHUEM WJIM TPOEKTOM. [IporpaMma momMo’KeT IIKOJBHUKY B OoJiee ri1yOoKoM
M3YYEHUH MHTEPECYIONIEH ero 00JIacTH €CTECTBEHHBIX HAyK, a TaKXKe B MPUOOPETCHUH
BOXHBIX COIMAIBHBIX HABBIKOB, HEOOXOJMMBIX IS NMPOJAYKTUBHOM COITMATIU3AIUU U
(dbopMHUpPOBaHUS TPAKIAHCKON TTO3UIIUU:

— HaBBIKA CAMOCTOSITEIBHOTO PEIICHUS aKTyaJlbHBIX WCCIEAOBATEILCKUX WITH
NPaKTUYECKUX 3ajad, BKIIOYAIOIMIETO B Cce0s YMEHHME BUJETh M aHAJIU3UPOBATH
npoOiemMbl, HYXXJAIOIIMECs B PEIICHUH, YMEHHE [eTalbHO MpopadaThiBaTh U
peann30BbIBaTh CIOCOOBI paOOTHI C HUMH, YMEHUE TUIAHUPOBATH COOCTBEHHYIO PadOTy U
CaMOCTOSITEIIbHO KOHTPOJIUPOBATH CBOE MIPOJIBUKEHUE K JKETTAEMOMY PE3yNbTaTy;

— HaBbIKa TeHEepUpOBaHUS U OGOPMIIEHUS COOCTBEHHBIX HCH, 00JieueHUs UX B
yIOOHYIO I pacpocTpaHeHus: Gopmy;

— - HaBBIKA YBOXHUTEIILHOT'O OTHOIICHHS K UyKUM B3JISIIaM U UM, 0(OpPMIICHHBIM
B paboTax JApyrux JIOJed, APYruX aBTOPOB — BIAJENBIEB HHTEIUICKTyaIbHOU
COOCTBCHHOCTH;

— HaBblKa  MYOJIMYHOTO  BBICTYIUIGHHMSI — mepel  OOJNBIIOW  ayAuTOpHUEH,
apTyMEHTUPOBAHUS W OTCTaWBaHUS CBOCH TOYKH 3pPEHHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB M B3POCIBIX, YOSKICHHUS IPYTUX B CBOCH MPABOTE, MPOJIBIKEHUS CBOMX
Uaeu;

— HaBblKa pabOTHl CO CIENHUATU3UPOBAHHBIMU KOMITBIOTEPHBIMU MPOrpaMMaMH,
Ja00paTOpHBIM  000pPYyJIOBaHUEM, TEXHUYECKUMH YCTPOHCTBaMH, OHOJIMOTEUYHBIMU
dboHIAMM W UHBIMH peCypcaMu, C KOTOPBIMH MOXET OBITh CBsi3aHa TMPOEKTHO-
HCCIeIoOBaTeNbCKas JATeIbHOCTD IIKOJIbHUKA.

Kpome Toro, pabora mIKOJbHHMKA HaJ MPOCKTOM WJIM HUCCIEAOBAHHUEM OyJleT
CIOCOOCTBOBATh U PA3BUTHIO €TI0 aJICKBATHOM CAMOOIICHKH.

BapuanTsl peajn3anuu nporpaMMbl 1 GOpMbI IPOBeIeHUs 3aHATHIA.

JlanHass mporpamMma paccyuTaHa Ha paboOTy cO IIKOJbHUKaAMU 5-9 KIaccos.
[Tenarory Ba’xHee aKIEHTUPOBATh CBO€ BHUMAHHE HE CTOJILKO HAa KaueCTBE pe3ysibTaTa
IIPOEKTa WIIM MCCIICIOBAHMUS, CKOJILKO Ha TOM, YTOOBI YYaIIUHUCS TOJydajl 3HAHUS B TOM
YHUCJIC U YePe3 BBITTOJIHCHHUE MPAKTHYECKOTO 3aJJaHus, STl BBIBOJBI H YMO3aKITFOUCHHSI
Ha OCHOBAaHHMHM CBOETO WCCIEAOBAHUS, YYWICS CpPaBHHBATh €ro pe3yJdbTaThl C
TEOPETUYECKUM MATEPUAJIOM U UCCIICIOBAHUSIMU IPYTUX IKOJLHUKOB. Takum 00pa3om,
IITKOJIbHUK OCBOUT OCHOBBI TTPOCKTHO-UCCIIEA0BATEIIBCKON ACATENBHOCTA M IPHOOPETET
HAaBBIK KPUTHYECKOTO OTHOIIICHUS K MaTepuaiy.



[Iporpamma pa30uTa Ha MOJIYJIH, KOTOPble MOTYT OBITh HMCIOJIb30BaHBI JHOO
YacTU4HO, JiMOO0 TmodHocThio. Tak Moaynb «Kak JKUBOTHBIE M pacTEHUs
MPUCIOCAOTUBAIOTCS (IBOJIIOLIMOHHASI SKOJIOTHA) MPEAIonaraeTcs A U3y4eHus B 5
i 6 kinacce B TedeHue opHoro rojga (34 waca B rox). Moaymu «OCHOBBI
pacTeHneBOACTBa» U «buorexHomorus» paccunTaHbl Ha 68 4YacoB M MOTYT OBITh
peanr30BaHbl B TeUeHUU 2-X JieT (1mo 34 Jaca B roj) Wid B TeueHuu 1 rona (68 dacoB B
ron). Bo BTopoMm ciyuae BO3MOXKHO MpoXoxkaeHHe o6oux wmoayne («OCHOBBI
pacTeHueBoACTBa» B 7 i 8 kiacce, «buorexnonorun» B 7 unu 8 kiacce). AHAIOTUYHO
Moaynu «MosekynsipHble OCHOBBI (PU3MOJIOTUH U (hapMaKoJIoTun» U «MOJEeKyJIsipHbIe
OCHOBBI CEJICKIIMI» PACCUYUTAHBI HA 68 YaCOB U MOTYT OBITh PEATM30BAHBI B TCUCHHUH 2-
x Jjiet (1o 34 yaca B roa) win B TeueHuu 1 roga (68 yacos B roa). Bo BTopoMm ciydae
BO3MOXKHO TPOXOkaAeHUE 00oux monaynel («MoJieKyJsipHble OCHOBBI CEJICKLIUN» B 8
kJacce, «MoseKkysipHble OCHOBBI (PM3HOJIOTUU U hapMakoIoruu» B 9 kiacce).

MOXHO pPEKOMEHI0BAaTh HCIOJIb30BaTh MOAyIH «Kak >KUBOTHBIE M PACTEHUSA
npucnocadiauBatoTcs», «OCHOBBI PacTEeHUEBOACTBAY, «MoOJEKyIsIpHbIE OCHOBBI
CEJICKIIMU» B Ka4eCTBE HEMPEPHIBHOIO 00pa3oBaTeIbHOTO ukKia (5-9 knacc o 1 gacy B
HEJeNI0) JUIsl KIJIAcCOB arpoOMOTEXHOJIOrMYeckoil HampaBieHHocTH. Moaymu «Kak
KUBOTHBIC U PACTCHUS MPHUCIOCAOIUBAIOTCA», «buorexHonorun» u «MonekyasipHbIC
OCHOBBI (hU3MOJIOTUH U (HapMAKOJOTUN» B KaYECTBE HEMPEPHIBHOIO 00pa30BaTEIbHOTO
mukina (5-9 kmacc mo 1 4dacy B Heenmo) ISl KJIIACCOB OHMOTEXHOJIOTMYECKOTO WIIH
MEIMIMHCKOTO HAPaBJICHUH.

B3aumocBsa3p ¢ nporpammoil Bocnuranusi. [Iporpamma kypca BHEYypOUHOU
NeSATEeIbHOCTH pa3paboTaHa € YYETOM PEKOMEHJAUUi MPUMEPHOM MpOrpamMmbl
BOCIIUTAHUS, YYUTHIBAET TICUXO0JIOTO-T1€1arOrMY€CKUE OCOOCHHOCTH JAHHBIX BO3PACTHBIX
KaTeropuii. 3To MO3BOJSET HA MPAKTUKE COCIMHUTH OOYYAIOUIYI0O U BOCIHUTATEIbHYIO
NEATENIbHOCTh Me1arora, OpUEHTUPOBATH €€ HE TOJIbKO HAa MHTEJUIEKTyalbHOE, HO U Ha
HPaBCTBEHHOE, COLUATILHOE pa3BUTHE PEOCHKA. ITO MPOSBISETCS:

— B NPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB pealiv3alliyd MPOrpaMMbl BHEYPOUHOMU
NEeATEIbHOCTH, HAIIEIIINX CBOE OTPAKEHUE U KOHKPETU3AIUIO B TPUMEPHOH Mporpamme
BOCITUTAHUS,

— B BO3MOXHOCTH KOMILUIEKTOBAHHSI PA3HOBO3PACTHBIX TPYII JJIsi OpraHu3aluu
MpOoQOPUEHTAITMOHHOW  JEATETHPHOCTH  IIKOJIHHUKOB, BOCIHUTATEIBHOE 3HAUYCHUE
KOTOPBIX OTMEUAETCsl B IPUMEPHOI MporpaMMe BOCHUTAHUS,

— B MHTEPAKTUBHBIX (opMax 3aHATHH I IIKOJIBLHUKOB, OOECIEeUHBAIOIINUX
OOJBIITYI0 WX BOBJIEYCHHOCTh B COBMECTHYIO C TIEJaroroM © APYTHMMH JEThbMU
JeSITeIbBHOCTh M BO3MOKHOCTh 00pa30BaHUs Ha €€ OCHOBE JETCKO-B3POCIIbIX OOIIIHOCTEMH,
KJIIFOYEBOE 3HAUYECHHE KOTOPBIX [IJII BOCIHUTAHUS MOAYEPKUBACTCS MNPUMEPHOM
IPOrpaMMOi BOCIIUTAHUS.



Oco0eHHOCTH PadOTHI YUUTEJIsI IO MPpOrpaMMe. 3aj1a4ya yUUTENs! COCTOUT B TOM,
4yTOOBl  COMPOBOXKJATh Tpolecc MNpodecCHOHANbHOW OpPUEHTAIMU  IIKOJbHUKA,
packpbiBas MOTEHIMAN KaXKIOro Yepe3 BOBJICUECHHE B MHOTOOOPa3HYIO ACSTEIbHOCTD,
OpPraHMW30BaHHYIO B pa3HbIX (hopmax. [Ipu 3ToM pe3ynpTaToM pabOThl YUUTENS B IEPBYIO
ouepenb SABISIETCS JIMYHOCTHOE pa3BUTHE Yydanlerocsa. JIMYHOCTHBIX pe3yJbTaToOB
YUUTENb MOXET JOCTUYb, yBJIEKash YYEHHKAa COBMECTHONM U WHTEPECHOW UM O0OUM
NeSATEIbHOCThIO,  YCTaHABIMBAasE  BO  BpeMsl  3aHATUA  J0OpoKeIaTelnbHYIO,
MOIJIEP>KUBAIOIIYI0 aTMOC(hEpY, HACKIIIAs 3aHATHS IEGHHOCTHBIM COZEP>KaHUEM.

[IpuMepHas cxema MpOBEICHUS 3aHATHI 110 IPOrPAMME:

1. OObsAcCHEHUE TEOPETUIECKOTO MaTepHana 1o TeMe.

2. IloaroToBKka K S3KCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXJEHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHITHS.

3. IIpoBeneHne NMPaKTUYECKOrO 3aHATHS — OCHOBHAS 33]1a4ya OCBOCHHE METOI0JIOTMH
JAHHOTO IKCIIEPUMEHTA.

4. Tlo OKOHYaHWUU NPEMJIOKUTH HETSIM, KOTOpPHIE 3aWHTEPECOBAINUCH JAaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIEAOBATENIbCKUN MpOoeKT. s 3Toro HeoOXoaumo
o0CyIuTh OOBEKTHI, KOTOpbIE YYEHUK OyAET UCCIe0oBaTh, COCTAaBUTh IUIaH
HKCIIEPUMEHTA.

5. IloMOYb yUYE€HHKY POAHATU3UPOBATh PE3YJIbTAThl SKCIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIIEN0BATENBCKON AEATEIbHOCTH IKOJIBHUKOB
MOXHO B TIPOIIECCE€ 3alllUThl WMH CBOMX pabOT B paMKaxX IIKOJbHOW Hay4YHO-
NPAaKTHYECKON KOH(pEpEeHIUH.



COJIEP)KAHUE KYPCA BHEYPOUYHOMH JEATEJIbHOCTHU

Monayab «Kak :KHUBOTHBIE H PACTEHHS MPUCTOCAOTUBAIOTCH (IBOJTIOIHOHHAS
3Ko0JI0rHs1) 5-6 KJacchl (34 yaca)

1. Mput uccneoyem sncuswie 06vexkmul (6 yacos)

CBoiicTBa M CTpOEHUE MKUBBIX OPraHU3MOB (CTpoeHue KieTku). Bua, ocodbb —
OpraHm3M Kak einHas cucrema. Anantanuu (npucrnocobnenus). [lonstue romeocrasa
AKUBOTO opranuzma. CriocoOsl €ro nogaepKaHusl.

[lonsiTne BapuaTMBHOCTH npu3Haka. lccnenoBarenbckue padoTel «Bce 1w
(cuHuLBl, O€NIKH, Oepe3bl U T.1.) oauHaKoBbIe? DOTOKBECTY.

Orpanunuenus wmopdonornyeckux # (Qusuonornueckux angantanui. I[louemy
OpraHu3Mbl HE CTAHOBSTCS OECKOHEYHO OOJIBIIUMHU, MAJICHbKUMH, BCESIHBIM.
[Ipaktuueckas pabora «CocTaBisieM KHUTY PEKOPAOB PACTEHHM M KUBOTHBIX HAIIETO
Kpasn».

2. Bnauanue oxpyxcarouieii cpeovl Ha yncuevle opzanusmul (12 uacos)

dakTopbl OKpyXarouieil cpeabl (a0MoTHYECKHE, OMOTUYECKHE, AHTPOIOTECHHBIE).
[Ipumepbl  abuoTuueckux  (PaKTOpoB, OKa3bIBAIOIIMX OCHOBHOE BIMSHUE Ha
KU3BHENIEATEIbHOCTh  JKMBBIX  OPraHM3MOB:  TEMIlepaTypa, CBET, BIAXHOCTb.
[Ipaktuueckoe 3ansitue «l{Betr u Temno» (KyOUKH JIbJa B3BECUTH, MOJIOKHUTH B YaIIKU
[lerpu Ha pasHouBeTHYIO Oymary, yepe3 30 MHUHYT B3BECHUTh 3aHOBO — KTO ObICTpee
pacrasun). [Ipaktuueckoe 3ansarue «HYTo pacTBopsieTcs B BoJie» (dKcHepuMeHT « Kuakui
nom»). IIpaktrueckoe 3anstue «luddysus BemecTts B Boae (pacTBOpbl)», «/IBuxkeHue
pacTBOopoB 1o 1BeTKYy». [IpakTuueckoe 3ansitue «Jlem mnaBaer B Boje (aiicOepru,
3aMmep3aHue BoAoeMoB)». [IpakTudeckoe 3anstue «Jleg npu 3amep3aHuu pacuIupsieTcs»
(pa3pymieHue kaMHs (MOYBOOOPA30BAHUE), 3aMEP3aHNE KIIETOK).

OcCHOBHBIE  3aKOHOMEPHOCTH  TPHUCIOCOOJICHHS]  JKHUBBIX  OPraHU3MOB K
abuotnueckum (aktopam. [IpucrnocoOiaeHnss K OCHOBHBIM aOMOTHYECKUM (haKTOpam:
TeMIiepaTypa, BiIaXHOCTh U cBeT. [Ipaktuueckoe 3anstue «lllyGa» (kyOuku nbnaa
3aBEpHYTh B pa3HbBIN MaTepual, B3BECUTh). [IpakTrudeckoe 3ansaTHe «IIMrMEeHTHI) (MOYKHO
pa3lienuTh Ha BaTMaHe Kpacutenu u3 (umomactepoB». IIpaktuueckoe 3anarue «Kak
YKUBOTHBIE IJIABAIOT B BOJIe» (DKCIEPUMEHT C MUMETKOMN).

UccnenoBatenbckue paboThl «BrnusHue cBeTa (Teria, BIaKHOCTH, COCTaBa MOYBHI)
Ha pACTCHHUS B ECTECTBEHHBIX WJIM HCKYCCTBEHHBIX YCIOBHUSAX» (HA TOCTYITHOM
Marepuase).

3. Bzaumooeiicmeusn rcuewvix opeanuszmos (4 uaca)

buotnueckue (hakTopBhI. 3aKOHOMEpPHOCTH pa3BUTHS MEXBUIOBBIX
B3aUMOOTHOIICHUH. Ko3Boonusi (XUIIHUK-KEPTBA; IMAPA3ZUT-XO3AUH) IBOJIOLIMS
cTpareruit noObiBaHusl nuiy. CouuanbHOCTh. Buasi-Beenenipbl. [lepeduens pacteHuil-
Bpeauteneid. HccnenoBatenbckas pabora «HaOmroneHus 3a B3aMMOOTHOILIEHUSIMU



YKUBOTHBIX MPHU JOOBIBAHUM MUIIU (KOPMYILIKH JJIS ITHLL, 711 TOPOJICKUX MITU CEIbCKUX
KUBOTHBIX). BeO-xamepwl». HccnemoBarenbckas paborta «PacmpocTpaHeHue BUIOB-
CHHAHTPOIOB B HAIIIEH MECTHOCTH.

4. UYenoeek 6 rcuznu pacmenuil u 3cueomuvix? (6 uacos)

AnTpomnorennsie paktopsl. [IpaBaa i, 9T0 IEpPBOOKITHBIC JTFOAH KUAIU B TAPMOHHH
¢ npupoaoi. OIoMalllHUBaHUE U MPUPYUCHUE KUBOTHBIX U PACTCHMIl. 3aUueM criacath
BBIMHUPAIOIIUE BUJIBI, KaK 3TO Jenarh. KylnbTypHble pacTeHUSt U UX AUKHUE MPEIKH.
[ToueMy BaskHO MX COXpaHATh. PazHOOOpa3ue KyJbTypHBIX PacCTEHUH M WX 3HAUYCHUE B
KU3HU yenoBeka. KpacHas kaura Bamieid tepputropun. Oco00 oxpaHsemMble TEPPUTOPHH,
3anoBenHuku Poccun m mupa. [lpaktuueckas pabora «PazHooOpasue KylabTYpPHBIX
pPACTEHHI1 B BaIlIEM PETUOHEY.

UccnenoBarenbckas pabota «BiusHue aHTpONOreHHBIX (PAaKTOPOB Ha Pa3BUTHE
pacTeHUM B TOPOJI€/HACETIEHHOM ITyHKTE.

Okckypeust/mpaktuueckas padbora «OOIIT B Bamem peruoHe — yHUKaJIbHBIC
O0OBEKTBI TPUPOIBD.

5. Dxonozuueckue nuwu (6 uacos)

buocdepa — onna u3 BaxHenmux oOonouek 3emisid. UTO Takoe «IKOJIOTUYECKHUE
HUIIW» U Kak OHHU (opmupyrorcs? dopmupoBaHue 3HaHUN MO OMOPA3ZHOOOPA3HIO
KU3HEHHBIX  (QOpM,  TOBEJCHUECKHX  MIPHUCHOCOONICHUH,  MOAU(PUKAIMOHHAS
U3MEHYUBOCTH (Ha 60a30BOM ypoBHe). PactutensHbie cooliiecTBa U uX TUILL. Pa3Burne
U CMEHBI PACTUTEIHHBIX COOOIIIECTB.

UccnengoBarenbckue pabOThl «IKOJOTUYECKHE HHILIM BOKPYT Te0s — ONHMCAHUE
dbakTOopoB OKpyXKatoie cpeaw». HMccnenoBaTtenbckue padboThl «DeHosiornyeckue
HaOJIIOICHUAY .

MoayJb «OCHOBBI pacTeHHEeBOACTBa» 7-8 kiaaccnl (68 yacos)
1. Beeoenue ¢ pacmenueeoocmeo (2 uaca)

Uro-Takoe pacTeHUEBOACTBO: OCHOBHBIE (DaKTOpPhl BBIPALIMBAHUSA PACTEHUU.
Hcropus pa3BUTHs arpoxuMuyeckux 3HaHui (padotrsl M.B. Jlomonocoga, 0. JIubuxa,
byccenro, B.B. JlokyuaeBa, K.A. Tumupszesa, [1.A. Kocteruera, [[.H. [IpsauninukoBa
u ap.). [lpaktuueckas padota «bouka JIubuxa.

2. Aepomexnuueckuii Ixcnepumenm (6 uacos)

[IpaBmiia TOCTAaHOBKM arpo3kcrnepuMeHToB. [locTaHOBKAa HKCIEPUMEHTOB C
pacteHusiMU. BBIOOp TeMBI, COCTaBICHUE TUIIOTE3bI, IEJIM W 3aJa4d IKCIEPUMEHTA TIO0
BBIPAIIMBAHUIO PACTEHUM B KOHTpoiaupyemMou cpene. KOHTposM, NOBTOPHOCTH,
MpoBeJeHUE dKcriepuMeHnTa. [lnanupoBanue »skcnepuMmeHTa. OlleHKAa pe3yJbTaToB
skcniepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIMSIONIME HA MPOpPACTaHUE
ceMstH (pPOCT TIPOPOCTKOB)».

OcCBOEHME TEXHOJIOTUH KPYIJIOTOAUYHOTO BBIPAIIUBAHUS CaJaTOB U MUKPO3EJIEHU



B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX YCJOBUsAX. COOp YCTaHOBKH ISl BbIpAIIMBAHUS
PaCTEHHI B KOHTPOJIMPYEMBIX YCIOBHSIX.
3. Ponb xumuueckux ziemenmoe ¢ numanuu pacmenuii (20 yacos)

Bonma. PactBop. BriTsiKka. AHMOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCT, U pH
pacTBopa. Pojib XUMHUYECKHUX 3JIEMEHTOB B MIUTaHUU pacTeHUi. [lomydyeHne nuTaTenbHbIX
BelecTB pacTeHusIMU. [IpakTuyeckas pabora «CxeMbl MUTATENbHBIX pacTBOPOB. Pacuer
7103 YIOOpEHUH ISl MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHuyeckue, MHUHEpalIbHble, MHUKPOOUOJIOTrHYEeCcKUe. THIIbI
nuTaHus pacTeHuil. Bo3gymHoe W MHHEpalibHOE (KOPHEBOE) MUTAaHUE PACTCHHM.
TpaHCOpT NHUTATENBHBIX BEIIECTB PACTEHHM: BOCXOASIIMA W HUCXOIAIIAM TOK.
Baxneiime kanuiinele, GocPopHbIE U a30THBIE yA0OpeHus, ux cBoictBa. [IpocTeie n
cinoxuble ynoopenus. Ilpaktudeckass padora «lIpaBuna cMelmuMBaHUs YI0OpEHUII
[TpakTrueckas pabora «I[Ilutanue pacTeHuil: TEXHOIOTHSI IPUTOTOBICHUS TUTATEIbHBIX
PacTBOPOB JUISl PA3HBIX KYJIBTYP».

PocT u pa3BuTue pacTeHMil: 3Tanbl OHTOr€HE3a, (PaKTOPhl, BIMSIOLIME HA POCT
pacTeHMii: CBeT, TycTOTa MOcanoK, muTaHue, cyoctpar. IlpakTuueckass pabora
«MOHUTOPHUHT MUHEPATILHOIO ITUTAHUS PACTEHUI.

OcoOeHHOCTH TNHUTaHUS PacTeHUH a30TOM. A30T U €ro 3HAu€HUE B >KU3HU
pacteHuii. @opMBbI a30Ta U UX NPEBPALLEHUE B ITOYBE.

Ucrounnku docdopa mis pacrenus. 3naueHue pochopcoaepkaumx cCoOeTuHEHUN
B KJIeTKe. Poiib Makposprudyeckux coenrneHuit pocdopa B sHEpreTHueckoM 0OMeHe.

Bnusnue kanusa Ha (u3MuUeckue CBOWCTBA TMPOTOIIa3Mbl, Ha (HEpMEHTHI
YIJI€BOJIOPOAHOTO OOMeHa, CuHTe3 OelaKoB U Ap. Ponb kanus B nojaepkaHUU MOHHOTO
OanaHca B TKaHsX, B IPOLECCaX CaMOPETYIISILIHH.

PerynaropHas u cTpykTypooOpa3oBareibHas poOJib Kajlblidgd. YYacTHE B
00pa30BaHUU KIIETOYHOW CTEHKH, MOAJECPNKAHUU CTPYKTYPbl MEMOpaH U PEryssiuus Ux
MPOHUIIAEMOCTH.

3HaueHue MarHus B MeTabonu3Mme pacTteHuid. Marawii B cocrtaBe xjopoduiia,
CXOJICTBO XJIOpOMIIJIa U TeMOrjJo0MHa Kak CBUJETENLCTBO €IMHCTBA OPraHMYECKOro
Mupa.

Cepa 1 ero OCHOBHBIE COEIUHEHUS, UX POJIb B CTPYKTYPHOW OpraHU3alMK KJIETKH,
y4acTHE B OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUX.

MukposnemenTsl. IIpencraBienuss 0 pojid MHUKPOIJIEMEHTOB B MeETa0OIU3MeE
pacteHui. OCOOEHHOCTH MOCTYIUIEHHS MHKPO3JIEMEHTOB B pacTeHus. CUHEpPrusm Hu
AHTarOHW3M 3JIEMEHTOB TUTAHUS PACTEHHUIA.

PacturenpHas nuarHocTMka W METONIBI UACHTHU(UKAIMK HEIOCTAaTKa/M30BITKA
aneMmeHToB nutanus. [Ipaktuueckas padota «PacTurenbHas TUarHOCTUKAY.

UccnenoBarenbckas padota «O1ieHKa COCTOSTHUSI KOMHATHBIX PACTEHUM, pacTeHUMN
Ha ULIKOJBHOW TEPPUTOPUHU, YCTAHOBKA NPHUYMUH TMATOJIOTHYECKUX COCTOSHHM (IIpH



HaJIUYUN)».
UccnenoBatensckass pabota «OleHKa BIMSHHAA PA3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHHE PACTEHUH (COCTaBJIEHUE PA3IUYHBIX IOJKOPMOK)».

4. Pecynamoput pocma pacmenuii. 3aujuma pacmenuii (4 vaca)

[Tonsitue o perynsatopax pocta pacteHud. CTUMYISATOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbBI, THOOCPEIUTNHBI, IUTOKHHUHBI). THTHOUTOPHI pocTa pacTeHuit: 1. mpupoHbIe
(abcum3oBasi KUCIIOTa U HEKOTOpPHIE (DEHONBHBIC BEIIeCTBa (MKyMapoBas, KOpHYHAs,
CAIMIIWIIOBAsE K-ThI), 2. CHUHTETHYECKHE (MOpPGAKTHHBI, pETapAaHThl, Ie()OTUAHTHI,
JICCUKAHTBI, TepOuIuap). (OUTOMOHHTOPMHT W OIIEHKA COCTOSIHHSI PacTCHUH.
CoBpeMeHnHbIe criocoObl MoHUTOpUHTA. [IpakTuueckas pabora «OUTOMOHUTOPHUHT U
OIIEHKa COCTOsIHUS pacTeHui. CoBpeMeHHbIE ClIOCOOBI MOHUTOPUHTAY.

UccnenoBarenbckas pabota «BiausiHue rerepoaykcrHa Ha mpopacTtanue (pocT Ha
Pa3HBIX CTAIUAX, B Pa3HBIX YCIOBUSX ) PA3TMYHBIX PACTCHU.

3amura pacTeHUil OT BpenuTeseil: ocHOBbI Omometona. Ilpaktuyeckas pabora
«MHCEeKTapuu: MpaBUiia M YCIOBHS PAa3BEACHHUS IMOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanaa u noueeHHan Kyiabmypol, UX NPUMEHEHUE 6 6bIPAUUBAHUY
pacmenuii. Quzuonozusn pacmenuil (8 uacos)

BonHas, necuaHass ¥ MOYBEHHasi KyJbTYpbl, UX MPUMEHEHUE B BbIpPAIIUBAHHUU
pactenuii. IlpoBenenue Bonbl B KOpHE W cTeOie pacteHuit. [Ipaktuyeckas pabora
«KopHeBoe naBieHue».

BoauHblil pexuM pacTeHHil: CTpoeHue YCThbHIL: (PAKTOPhI, BIUSAIOINIME HA HX
PACKpBITHE U 3aKPBITHE. 3HAYEHUE MEXAHU3MA PETYIISILINU UCTIAPEHUS BIard paCTEHHUEM.
[Ipaktuueckas pabdora «IIpurorosnenue npenapara yCTbULl METOAOM CIEIIKAY.

UccnenoBarenbckue paboTel: «BnusHuEe yClIOBUN COJEp)KaHUS PACTCHUM Ha
KOJIMYECTBO YCTHHUID.

doTocuHTe3 — YHUKaIBHBIN Tporiecc pacTeHuil. TemHoBass U cBeToBas (ha3bl
doTocuHTe3a. 3HaueHne (HOTOCUHTE3A JIJISl )KUBBIX Oprannu3MoB. [IpakTudeckas padora
«DyHKIMOHANbHAST ~ WAarHOCTMKA PACTEHUHM 1O AKTUBHOCTH  XJIOPOILJIACTOB
UccnenoBarenbckass pabora «Ompegenenne xyopopumia A u b, onenka
(hOTOCUHTETUYECKON aKTUBHOCTH PACTEHUH U ()aKTOPOB, BIUSAIONINX HA HEE.

@akTophl pocTa paCTeHUM: BO3AYX W a’pauus. [log3eMHOE ApIXaHUE pACTEHUA:
COCTaB TIOYBEHHOTO  BO3Ayxa, Ta3oo0MeH. [‘a3o00MeH 1mipu OECOYBEHHOM
BbIpamuBanuu. [Ipaktuueckas pabora «Aspamus, CO2 u O2. JIpixaHue pacTeHHII.
[IpakTryeckas padorta «JIpIxaHue pacTeHUMN: OlICHKA MHTEHCUBHOCTH JIBIXaHUS paCTECHUMN
U TJIOJIOBY.

UccnenoBarenbckue paboTel: «BnusHMe cnocoba BbIpamuBaHusi (cocTaBa
MUTATEJILHOW CMECH, CXEMbI BHECEHHUSI) HA POCT U Pa3BUTHUS PA3IMUHBIX PACTCHUIN.



6. Kyromypnwie pacmenusa. Coepemennnie acnekmuwt ceaexyuu (20 uacoes)

Kak wyenoBek cranm wucnonb3oBaTh pacteHusa? CBs3b pa3BUTHS LHBHIA3ALUA
YEJI0OBEKa M OJIOMAallHWBaHUs pacteHuil. [fomectukauus. [uckyccus «Jlomectukanus,
BCE JIM PpACTEHUS U IKUBOTHBIE, KOTOpPBIE JKUBYT pPSIJAOM C YEIOBEKOM UM
OJIOMAIIHUBAIOTCA? MOXKHO JIM CUATATH TapaKaHAa OJOMAITHEHHBIM KUBOTHBIM?)

HacnencTBeHHOCTh M1 UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocth. Bunmbl m3menumBocth. Ilpaktuyeckas pabora «MommdukanmnoHHas
M3MEHYHMBOCTD (JIUCThS, UTOJIKU C OJTHOTO JIEPEBA)».

['en — wMarepuanbHBII HOCUTEIb HACIECIACTBEHHOCTH W HW3MEHYHUBOCTHU.
HyxiiennoBeie kuciotsl. JIokanu3anus r€HETHYECKOTO Marepuana B KieTke. Jlenenue
kietok. Permmukanus JIHK. OcHoBHast jormMa MoJIeKyJIspHOM Ononoruu. TpaHCKpUITITHS.
Tpancnsauus. Mytarnuu. [Ipaktudeckas padota «['eH — HHCTPYKIUS 1O COOpKE KIIETKU
(Ha Oucepe unu KOHCTpyKTOpe)». [lpakTuueckas pabora «Mytamus Ha OyrepOpoje
(Jr000¥M 00BEKT W3 MpeAblayiield padoThl, TI€e U3MEHEHHWE WHCTPYKIMH MPUBEIET K
M3MEHEHHIO BHEIIHETO BHUIA OOBEKTA)Y.

OddexT OyThUIOYHOTO TOPJIbIIIKA M TEHETHYeCKoe pa3zHooOpazue. Uto Takoe
reHO0aHk? 3ayeM COXpaHATh N'€HETUYECKHUE pecypchl pacTeHHil? OCHOBHBIE CIOCOOBI
COXpaHEHUs TEHETUUECKUX PECYpCOB pacTeHUil (exX situ U in situ).

3nauenue pabor H.M. BaBunoma. 3akoH  ToOMoOJIOTHYECKUX PsiioB. LIeHTpsI
MIPOUCXOXKAECHUS KyJIpTypHbIX pacteHud H.M. BasumoBa m ILM. JKykosckoro.
[Ipaktrueckas paborta o rpynnam «OTKy/1a Ha HallMX CTOJIaX (PYKThI/OBOLIU/3IAKI.

OcHoBHbIE MeTONbI cenekuuu. [ ubpuamzanus. Popmbel oTOOpa. OCHOBHBIE
HaIpaBJICHUS] CEJICKIUM: YIYUYIIEHUE YPOXKAUHOCTU, YCTOUUHMBOCTH K OMOTHYECKUM U
abuotnueckum ¢akropam. [Ipaktuueckas padota «BeipamuBaem ropox. Kak nposectu
CKpEILUBAHUE y TOPOXA».

Ecte mmu xu3Hp B mpoOupke? buorexHosoruss KyJabTypHBIX pacTEHUH.
UccnenoBarenbckass pabotra «BblpammBanue pacTeHuil B npoOupke» (MOXKHO
BOCIIOJIb30BaThCA  PE3yJIbTATAMU MPEABIAYIIMX DKCIEPUMEHTOB I10 COCTABICHUIO
MATATEJIbHBIX PACTBOPOB JJIsl PACTCHUH ).

Kak  yenoBexk  MoxeT  momuduimpoBatb  pacrtenua?  ['eHermyeckoe
penaktupoBanue. COBpEMEHHBIE  TOAXOAbl W JOCTHKEHHUS  T'€HETHYECKOIO
penaktupoBaHusi  pactenuil.  IIpaktuueckas pabota  «I'@HOMHBIE  HOMHUIIBI
(monenupoBanue padotel cuctembl CRISP-Cas).

7. Pacmumenvnasn npodykyus. (8 uacoe)
Hanzemnsie n moa3emubie opranbl pactennid. [loo6er u BUION3MEHEHHBIHN MOOeT
pactenuii. CriocoObl pa3MHOXKEHUST PACTEHUM.
[lonsiTue o0 KayecTBe MPOAYKTOB muTaHus. [IpoOnembl  KOHKYpeHUUU
OTEYECTBEHHBIX MMPOAYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA TOCTABKU U CPEACTBA



coxXpaHeHHsI MpoaykToB muTaHus. [Ipaktuyeckas paborta «lIpemenpHO MOMyCTHUMBIC
koHreHTparuu (I1J1K) m MeTonbl KOHTpOJsi 6€30MacHOCTH PACTUTEIBHBIX MPOTYKTOB
TUTAHUS.

Mukpo3seneHb: moJae3HOCTh U TexHoJorus. MccenenoBatensckas padora «OreHka
KauyecTBa BBIPAIICHHON MUKpO3eTIeHN» (JINOO CBOS, TMOO U3 MarasmuHa).

XUMUYECKHUH aHam3 TIPOTYKITHH. OCHOBBI CHIEKTPO(OTOMETPHH.
[Torennmometpus. Xpomatorpadus. [Ipaktuueckas padota «MeToIbI OLIEHKH KadyecTBa
pPaACTUTENLHOW TPOMYKIIMH: XPAaHCHWE W COXPAaHHOCTh IMUTATEIBHBIX BEMIECTBY» (TI0
JTOCTYITHOMY 00OPY/IOBAHHUIO).

HccnenoBarenbckas pabora «Ompenenenne ButamuHa C METOI0M OOpaTHOTO
TUTPOBAHUS B TIOJIaX HA PA3HOM CPOKeE (CIIoco0e) XpaHEeHUs .

MoayJab «buorexHonorus» 7-8 kiaaccel (68 yacon)
1. Buomexnonozus (4 uaca)

[TonsiTue OWUOTEXHOJOTUU. 3a4eM 4YEeJIOBEKY OHOTEXHOJIOTHH, B YEeM UX
IPEUMYIIECTBO Mepe] XUMUIECKUM CUHTE30M. OCHOBHBIE OM000BEKTHI OUOTEXHOJIOTHU:
IIPOMBIIIICHHbIE MUKPOOPTAHU3MBI, KJIIETKH U TKaHU PaCTCHUH, )KUBOTHBIX U YEJIOBEKA,
Oomokatamm3atophl. [IpakTudeckas pabora «lIpmmepbl TmpuMEHEHUS OMOJOTHYECKHX
00BEKTOB B TBOCH >KU3HW.

Coipbe i1 OMOCHMHTE3a W OlLIEHKAa ero OnoJormdeckoi 1eHHOCTH. OCHOBHBIC
UCTOYHUKH yTriepona, a3oTa, (ochopa, MUKpodneMeHTOB. lcciemnoBaHue HOBBIX
MCTOYHUKOB CHIPbsI (BKJItOUAs BOMPOCHI €ro MpeBapuTeIbHOM 00paboTKH), pa3paboTKa
HOBBIX THUTATENBHBIX CpPEl, B TOM YHCIIC BKJIFOYAIONINX OMOCTUMYISTOPHI U JPyTHE
AIIEMEHTHI YIIPABJICHHS M ONITUMH3AIIAHN TTPOIIECCOB OMOCHHTE3a. MeTOIbl ONTUMHU3AINN
MTATATEIBHBIX CPE]I.

2. Mukpoouonozus (12 uacoe)

[Tonoxxenne NPOKAPUOTOB B CUCTeME opraHudeckoro wmwupa. CrpoeHue
OakrepuanbHOU KieTku. Knaccudukamus 6axrepuit. Mopdomorust 6akrepuii. [IpocTsie
U CIIOKHBIE METOIBl OKpamuBaHus Oaktepuil. Du3noynorus OakTepuil: NUTaHUE,
JBIXaHWe, POCT U Pa3MHOKEHHUE. 3HAKOMCTBO C JOMEHOM ApXxeu (IKCTpeMOPUIHHOCTb,
0oco0eHHOCTH cTpoeHus kieTku). JlaboparopHas padota «DUKCUPOBAHHbBIE TTpenapaThl
Oaktepuii. Ompeneneare (GOpMBI  MPEUIOKEHHBIX  KYJIBTYP MHUKPOOPTaHU3MOB,
UCIIOJIb3Ysl TPOCTOM MeTon okpacku» JlaGoparopnas paborta «OmnpeneneHue TUNa
KJIETOYHON CTEHKHA METOJ0OM OKpaIvBaHus 1Mo ['pamy» (IIpu HATMYUU PEaKTHBOB).

MosoyHokucioe u crnupToBoe OpokeHue. DotoTpodHbIe M XEeMOTPOHBIC
Oaktepun. KuneTmueckoe  omucaHue — Tpolecca  pocta  MUKPOOPTaHU3MOB.
OKCNOHEHIMAIbHAST ~ MOJelnb  pocTa. KuHetmka THOETM  MUKpPOOPTaHU3MOB.
JlabopaTopHast pabota «IIpuroroBiacHIe MPMKU3HCHHBIX MPENApaTOB MOJOYHOKHUCIIBIX
OakTepuii».



[Tatorennsie OakTepun. YyMHas majoyka 1 yepHas cMepTh, OOTYJIN3M, CTOJIOHSIK,
Tyoepkyie3. Mictopust 60ps0bI ¢ OakTepuanibHbIMU HHEKIusAMH. JlabopaTopHas pabora
«IloceB cmbiBa ¢ pyk Ha yamku lletpm». JlabopaTopHas padora «Bsiaenenue uucTon
KyJabTypbl Oaktepuid. Meton pa3BeneHuid. MeToa  HMCTOLIAKOIIETO  MITPUXA».
JlabopatopHast pabora «Mopdonorudueckass XapaKTepUCTUKA BBIJICICHHON YUCTOU
KYJbTYPBI: XapaKTEPUCTUKA KOJOHUH, PopMa OaKTEepHil, TUIl KIIETOYHOU CTEHKI.

BoiiHa 6€CKOHEUHOCTH: aHTHOMOTUKHU MPOTUB OakTepuil. MexaHu3Mbl JeHCTBUI
aHTUOMOTUKOB. MexXKieTouHass KOMMyHHKauus Oaktepuii. YyBCTBO KBOpyMa.
JlabopatopHass pabora «CpaBHEHHE pPOCTa MHUKPOOPTaHM3MOB Ha dHamike 0e3 U ¢
noGaBieHust aHTHOMOTHKOBY MccmenoBarennckas pabora «llonck MUKpOOpPraHU3MOB
00JagaroIMX aHTarOHUCTUYECKON aKTUBHOCTBION.

[Ipumenenue OakTepuii yenoBekoM. KuHeTmueckoe omnucaHue OHOCHHTE3a
OPOAYKTOB MHUKpPOOpraHM3MaMH. bakTepuu, KOTOpbIE MOIYT pas3jiararh IIJIaCTHK.
Uccnenosatenbckas padoTa «BblaeneHne MOJIOYHOKHUCIBIX OaKTepUi, HCCIEI0BaHUE UX
AKTUBHOCTH.

Mukpoopranu3Msl B arpoOMOTEXHOJIOTUH. FICKyCCTBEHHBIE acCOI[Malluy PACTEHUI
¢ mukpoopranuzMamu. Mccrenosarenbckas padora «BbiaeneHue 0akTepuil MoJie3HBIX
JUISL PACTEHUID.

3. Jykapuomuueckue opzaHuzmvl 6 OuomexHono2uu (niaecHeevie 2puonl,
opoxcacu, 6ooopocau) (12 yacos)

[TnecHeBbIe TPUOBI MPOAYIIEHTHI OMOJIOTHYECKH aKTUBHBIX BEIIECTR.

OOmrast xapakTepUCTHKa APOAOKEH caxapoMHIeToB. MCTopwsl HCIOIb30BaHUS
TIPOMOKEH B TPATUIIMOHHON OMOTEXHOJIOTHH. TEXHOIOTHU BUHOCTHUS U XJICOOTEUCHNS,
CIIeMAIU3UPOBAHHBIEC pachl Apoxcked. Merabonu3M Jpoxokeil. Peakius cnupToBOro
opoxenusi. JlabopatopHasi pabota «lloacuer kieTok Apoxxed B kamepe [opsieBay.
JlabopatopHasi padota «OOHapyXeHHE MPOIYKTOB CIHHUPTOBOTO OPOKEHHUS: ITHUIOBOTO
CupTa W YIJIEKUCIOro raza». lloydeHwe BTOPUYHBIX META0OJHMTOB B JPOAOKAX.
Jpoxoku Kak MpoayIeHThl OnoToruB. [lomydeHue 1eneBpix OEIKOB B IPOXKIKAX.

OCc0OEHHOCTH BETETAaTUBHOTO W ITOJIOBOTO Pa3MHOKCHHS Y JIPOXIKEH, 3HAUCHHE
W3YYCHUS MHTO3a M IMTOKMHE3a I ONTHMH3AIUUA IPOIECCOB KYJIbTHBHUPOBAHUS
JPOMOKEBBIX MITAMMOB, TOHUMAaHUS MPUYUH MTaTOTEHHOCTH IPOXOKEH U rpuOOB, Mmoncka
MUIIICHEH (YHTHIMIOB H  pa3pabOTKM HOBBIX JIGKAPCTBEHHBIX  IPETapaToB.
JlaGoparopHass pabora «HaOmrogeHue  pasMHOXKCHUS — JIPOXOKEBBIX  KJICTOK».
[Ipaktuueckass pabora «Ilomyuenue TBopora m kKedupa Ha OCHOBE MOJOUYHOKUCIBIX
Oakrepuity. [IpakTudeckas padota «OCHOBHBIE BHIBI KBaca M HUX XapaKTEPUCTHUKA»
«JIpo’xoKM M MOJIOYHOKHCIIbIE OaKTepuH, MPHUMEHSIEMBIC IS TPOU3BOJICTBA KBacay.
[IpakTuyeckas pabota «CpaBHUTENBbHBIM aHAW3 Pa3BUTUS JPOXOKEH B a’dpOOHBIX U
aHadpoOHBIX  ycnmoBusix». Ilpaktuueckas pabotra «MeToabl OILIGHKA CBOMCTB



xJieboneKapHbIX Apoxkeil. OcoOeHHOCTH MPUMEHEHHS MPECCOBAHHBIX, CYIICHBIX H
MHCTAaHTHBIX JApoxoken». MccnenoBatensckas paborta «BnusHue Gpu3NKO-XMMHUYECKHX
(akTOpOoB Ha KauyecTBO OMOTEXHOJOTUYECKON MPOAYKIMHU (KBac, kedup, Chip, Xjied u
Ip.)».

Bopopocnu — mepcrneKkTuBHBINA OOBEKT AJS MPOU3BOJACTBA O€lKa M YIJIEBOJOB.
brotexHonornyeckrue MeTo/bl OYUCTKU TBEPIBIX, KUAKHUX OTXOJOB M ra3000pa3HBIX
0TX00B Tpomu3BOACTB. CTouHBIE BOJBL. CXEMBI OYUCTKH. BHOGHIBTPHI, a3pPOTEHKH,
METAHTEHKH, OKCUTCHKH. AKTHBHBIH WJI W BXOJANIME B HETO MHUKPOOPTAHU3MEI.
Hcnonb3oBaHue BOJOPOCIEH B OYMCTKE CTOYHBIX BOJ. McciemoBarenbekas pabota
«Bnusnue puznko-xumuyeckux haktopos Ha poct Bogopocau (Chlorella vulgaris)y.

4. Hacneocmeennas ungpopmayusn (8 uacos)

HacneactBeHHOCTh U U3MEHYMBOCTH — OCHOBHBIE CBOMCTBA YKUBBIX OPTaHU3MOB.
N3menuuBocTh. Buasl u3mMeHuuBocTh. [Ipaktuueckas pabdora «MoaudukarmonHas
U3MEHYHMBOCTH (JIUCTHSI, UTOJIKU C OJTHOTO JICPEBA)».

['en — wMaTepWambHBIE HOCHTENh HACJIEICTBEHHOCTH W HW3MCHUYHMBOCTH.
HyxnennoBbie kuCIOTHI. JIokanu3aius reHeTUYeCKOTO Marepuaia B kierke. JleneHue
kietok. Perumnkanusa JJIHK. OcHoBHas qorma MonekynsapHoi ouonoruu. TpaHckpurius.
Tpancnauus. Mytarnuu. [Ipaktudeckas padota «['eH — HHCTPYKIUS 1O COOpKE KIIETKU
(Ha Oucepe unu KOHCTpyKTOpe)». [IpakTuueckas pabora «Mytamus Ha OyTtepOpose
(J1r000¥ O00OBEKT W3 mpeAblaylield padoThl, T/I€ M3MEHEHUE HHCTPYKIMU NPUBENET K
M3MEHEHHIO BHEIITHETO BHUJIa OOBEKTA)Y.

5. Bupyconozusa. (6 uacoe)

[TonoxxeHne BUPYCOB B CUCTEME OpraHrueckoro mupa. CTpykTypa U XuMHUYECKHUI
cocraB BupycoB. Kiaccudukanusa BupycoB. Penpoayknusi Bupycos. IIpocmotp
JOKyMEHTAJIBHOTO (PHJIbMa O BUpycCaXx.

Bupycs - Bo30yautenu nnpeknoHHsix 6one3neit. OnkoBupychl. bakreprodaru:
CTpOoeHue, CBOWCTBa, mNpumMmeHeHwe. l[IpakTudeckas pabota. «MeTon pa3BeICHUI
[Ipaktuueckas padora. « TurpoBanue 6akrepuodarony.

buonoruuyeckue Meroasl O0PHOBI C BUPyCaMHU.

6. I'ennasa unicenepus u ouomexuonozuu. (8 uacos)

OcHoBbI TeHHOW nHx)eHepuu. Bektopa. Crnenuduueckue hepMeHTh OaKTEpHid.
[IpakTtrueckass pabora «IDHIOHYKIIEAa3bl PECTPHUKIMK (paboTa ¢ HYKICOTHIHBIMU
MOCJIeI0BATEILHOCTAMH Ha OymMare).

brorexHomorHM MPOAYKIMKM OEITKOB B OAKTEPHAIBHBIX KYJIbTypax. JlocTrkKeHus
TeHHON MH)XEHEPHH U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema aganTUBHOTO HMMMYHHUTETa OakTepuil H apxew.



[IpakTuyeckas padota «['ennbie HOxHUIIBI - CRISPR/Cas (MogenupoBanue Ha Oymare)»

I'MO. Metoas! nonyyenus ' MO. Urpa-auckyccust « Beiurpaii rpadHT Ha cO31aHuE
I'™MO».

7. Buomexnonozuu 6 sxcueomnosoocmee (8 uacoe)

JlomecTukaldsi OCHOBHBIC JOMAIITHUE KUBOTHBIE; COBPEMEHHBIE IKCIIEPUMEHTAX
0 JIOMECTUKAIIUM KUBOTHBIX (JIMCHUIIA, HOPKA U JP. — KCIIEPUMEHThI HAYYHOM IIIKOJIbI
akanemuka benseBa). [luckyccus «/lomecTtukanusi, Bce JOM PACTCHHUS U KUBOTHBIE,
KOTOPBIE JKUBYT PAJIOM C YEJIOBEKOM UM OJOMalIHUBAOTCA? MOXKHO JM CUUTATH
TapakaHa OJIOMAIIIHEHHBIM >KUBOTHBIM 7.

CoBpeMeHHBIE METOJIBl B JKMBOTHOBOJICTBE: TPAHCIUIAHTAIUS 3MOPHOHOB,
XUMEpHBIE  KUBOTHBIC, KIIOHHpoBaHue. [IpakThueckas pabora  «MeTtoauka
KJIOHUPOBaHUS (MOJEIIUPOBAaHUE HA OyMmare).

OcHOBHBIC 00JIE3HHW JKMBOTHBIX W POJb TATOTCHHBIX MHKPOOPTAaHHU3MOB U
Mapa3uToOB B pa3BUTHUM 3a00JE€BAHUIN JOMAITHUX KUBOTHBIX U OCHOBHBIX Mepax 00phObI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me KUBOTHBIX. [lomoxuTensHoe
1 T000YHOE (OTPUIIATENIHOE) BO3/IEUCTBUY aHTUOMOTUKOB HA OPTaHU3M B XOJI€ JICUCHUS
JKUBOTHBIX; 1€MW WU 3aJa4yd BETEPUHAPUM. BHUOTEXHOJIOTHS KOPMOBBIX IIPEIapaToB.
[TpakTudeckas pabora «CocraBieHue parioHa MUTaHUS )KUBOTHOTO, pacuyeT pacxoJioB
Ha cojaepxkanue». MccrnemoBarenbckas pabora «OreHka KadecTBa MOJIOYHOM
MPOYKITUN.

8. buomexnonozuu ¢ pacmenueeoocmee (10 uacoe)

OcHoBHBIE MeTonbl cenekuuu. [ubpumuzanus. Popmbl otbopa. OCHOBHBIE
HaIpaBJICHUS CEJICKIUU: YIYUIIEHUE YPOKAMHOCTH, YCTOMYMBOCTH K OMOTHYECKUM U
adbuotnueckum (pakropam. IIpaktuueckas padora «BsipammBaem ropox. Kak nposectu
CKpELIMBAaHUE y TOPOXay.

OCHOBHBIE TOJXOJbI CEJICKIIMM M OHOTEXHOJOTHHM KYJbTYPHBIX pPACTCHUH,
['ubpuauzanus, otnajseHHas TUOPUAM3AIMSA, WCKYCCTBEHHBIM OTOOp, TeTepo3HuC,
TpaHchopManus, MyTareHe3, TeHeTHUeCKoe peaakTtupoBaHue). Mcropus cenekiuu B
Poccun n mupe, ucropus pazBuTHs BaXKHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUMU.

Kak denoBek MoxeT MOIU(pUIIUPOBATh pacTeHus? ['eHHas WHXKEHEPUsT PACTEHUN:
Uro Takoe reHeTMYecKas WHXKEHEpHUs pacTeHUM. TpaHCreHHble pacTeHus. Meroabl
nosyaenusi. OOpa3zoBaHue OMyxoJiel y pacTeHuil. ArpobakTepuanbHas TpaHcpopManus:
Ti-Tuta3MHuIbI. I'ensr T-JIHK. MosnekynspHO-T€HETUUECKUE MEXaHU3MBbI
Tpanchopmanmu. ['eHeTnmueckoe penakTupoBanre. COBpEMEHHbIE TOIXOIbI U
JOCTIDKCHUSI TEHETUYECKOTO pefaKkThpoBaHus pacteHuil. llpaktuyeckas pabota
«I"enoMHBIE HOKHHIIBI (MOETHpoBaHne padoThl cucteMbl CRISP-Cas).

Ecte nu xu3Hp B mpoOupke? buoTexHOMOTHS KYJIbTYpPHBIX pACTEHHI.



UccnenoBatenbckass pabora «BeIpamuBaHue pacTeHH B mOpoOupke (MOXKHO
BOCIIOJIB30BAThCA PE3YyJbTaTaMU MPEABIAYIIUX SKCIEPUMEHTOB II0 COCTABIICHHUIO
MUTATEIbHBIX PACTBOPOB AJII PACTEHUMN )».

Moayab «MoJiekyJasipHble OCHOBbI (PpH3HO0JIOTHM M (papMaKoJorum» 9 Kiacc
(68 yacoB)

1. @u3uonozuueckas xumus. (20 uacos)

Benenue. buorennsie anementsl: opraorensl: O, C, N, H. AxtuBHbie GopMbI
KHUCIIOPOJIA, UX MOJIyYCHUE, HEUTPATU3ALIUSL.

Makpoa3J1eMEHTBI: MPOIEHT COJACPKaHUs B OpraHuU3Me, BBINIOJIHsIEMas (PyHKIIHUS,
cojiepkanre B mnpoaykrTax nurtanus. Ca2+ - cBs3bIBarolue OEIKU, JIETIOHUPOBAHUE
KaJbLKs, PETYJSIINAS YPOBHS KaJblMsl B OPraHU3ME: TOPMOHBI MTOYEK. Mg — CTpOeHHE
xJIopo(uIia, €ro aKkTUBAIMS COTHEYHOU SHEPTUECH.

MUKpOlJIeMEHTBI: B KaKMX MOJIEKYJaX COAEpKaTcs, BBIMOJHsAEeMas (QyHKIIHS,
coZepKaHue B NMpoAyKTax nurtaHus. [lociencTeus nepero3supoBKU MUKPOAJIEMEHTAMU.
Fe — ycBaumBaeMble THUIIBI COCAWMHEHHMM Keje3a. ['eMonmpoTenHbl, TIe€MOIIMAaHUH,
uutoxpoMbl. Cu — YCBOGHME MW TpaHCHIOPT Meau. benku, coaepxamme Meab.
[TaTtonoruueckue cuHApoMbl MeHnke u BunbcoHna, CBsI3aHHbIE C META0OJIU3MOM ME/IH.

Tokcuunble sneMeHThl llepuomnueckord CHUCTEMBI I OpraHu3Ma. BriusHue
HEJOCTAaTKAa MAaKpO U MUKPOSJIEMEHTOB Ha KMUBbIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KonuuecTBeHHass  OIGHKAa  COJEPIKaHUS
MHUKPO3JIEMEHTOB WJIM BATAMUHOB B MTUIIEBBIX TTPOTYKTAX)

Kupsi. 3a001eBanus YeIOBEKa, CBI3aHHBIC C HAPYIICHUSIMU KUPOBOTO OOMEHA.
Jucnunuaemun.

VYrneroasl. 3abosieBaHUs YE€JIOBEKa, CBSA3AHHBIE C HAPYIICHUSMU YIJIEBOJIHOTO
obmena. CaxapHbIii qualder.

benku. Ctpoenue. 3a00eBaHus YEIOBEKA, CBSI3aHHBIE C HAPYILICHUSIMU OEITKOBOTO
obmena. @ynkiuu 6eiakoB. epmentsl. Mexanusm aeiictBus. Kimaccol hepMeHTaTUBHBIX
peakmuii. Kodepmentsl. Ilpaktuueckoe 3ansarne «KadecTBeHHBIE peaknuy Ha
opraHuveckue MoJIeKynbel». IIpaktuueckoe 3anstue «JleHaTyparus  OEIKOB»
[Tpaktnueckoe 3anstue «M3yueHrne akTMUBHOCTH aMUJIa3bl».

BuTtamuHbl xkupopacTBopuMbIe, BojgopacTBopuMeble. [IpeBpaliieHne BUTAMUHOB B
aKTUBHBIE (POPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OCHOBHBIC THUIBI META0OJUYECKUX peaklnid. bruosHEpreTuyecKkrue MPOIECCHI.
I'makomm3. Hukn Kpebca. Ienp meperoca 3mekTpoHOB. OKHCIEHHUE JKUPHBIX KHCIIOT.
Karabamusm amuHokucnor. ['mokoHeoreHne3. CuHTE3 yYIIIEBOJOB, OEIKOB, JKHUPOB.
Merabonutnueckue 3aboneBanms. Ilpaktmdeckoe 3aHstue «PemeHme 3amay  Ha
AHEPTreTUYECKUN 0OMEHY.

Knetka. Tlonsatue memOpansl. @yHkuun memOpan. Buabl TpancnopTa B KIETKY.



MemOpaHHble opraHouzbl. 3a0oieBaHMs CBSI3aHHbIE C HApyLIEHUEM padOThI
MEMOpaHHBIX OpraHesul, OO0JE3HM HaKOIUIEHUS. THUIBI KOHTAKTOB MEXAY KJIIETKaMHU.
3HauYE€HHE MEKKIJIETOYHOW KOMMYHHUKAIMU I 310pOoBbs opranusma. I[Ipakruueckoe
3aHsaTHe «/lnanus (kiaetouka Tpayoe)».

Snpo. VYpoBHM  ynakoBKM  XpOMaTuHA. XPOMOCOMHBIE  TEPPUTOPHUHU.
HememOpaHHbIE OpraHOUIBI.

2. Moanekynapnas o6uonozus. (20 uacoe)

OCHOBHBIE BEXY Pa3BUTHS MOJICKYJIIPHOIN OMOJIOTHH.

Hyxnennossie kuciaotel. OCHOBHBIE IPUHIMUIIBI cTpoeHUs. [IpakTnyeckas padora
«Boigenenne JIHK u3 OGanana». Ilpaktuueckas pabora «Moaens JIHK-opurammy.
[Ipaktuueckas pabora «Ompeznenenue kadectBa mnpemnapatoB JHK ¢ nomonisio
criekTpodoToMeTpun» (MpU HAIMYUK 000PYIOBAHUS).

MatpuuHble CHHTE3Bl. Permkanus — 0CHOBa KJIETOYHOro JeneHus. [IpuHuuIel
perukanuu. [Ipaktuueckas padota «PernnukaruBHas MalmHa (Mrpa-IeMOHCTPALINS)».
[Ipaktruueckas padota «[1LP (Mogens ammndukanus Ha Oymare).

Mytanuu. Uto Bei3biBaeT n3MeHeHus B ctpoennu JJHK. [IpuHumne! penapanymu.

Tpanckpunuus. [Ipaktuueckas padora «Cuiaa npoMoTopay.

['enernueckuit koa. [lpaktuueckass paborta «PemeHue 3amady Ha TEHETUYECKHM
ko Tpancmsmus. [Ipaktudeckas padbora «DoaauHT OENKOBY.

Opranuzanuss reHoma BUPYCOB [IpOTMBOBUpPYCHBIE CpPEACTBA, MEXAHM3MBl HMX
NEUCTBUSL.

Opranuszanus reHoOMa OakTepuit AHTHOaKTEpUATBHBIC IIpernaparsl.
Hccnenosatenbckas padota «PacnpocTpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTEpUii»

Oprannsanuss reHoma 3ykapuoT ['eHomHOe penakthpoBaHue. IIpakTuueckas
pabora «Pabota B coBpeMeHHBIX reHeTnyeckux 0aszax nanHHbiX. [IpoBenenue In silico
aHaJIM3a MOCJIEA0BATEIbHOCTEN TEHOBY.

3. @apmaxonozus (28 uacos)

[Tonarue o nekapctBax. [IpuHIUIIBI TOAXO0Aa K MOWCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpuHUHT U ero Metoisl. MccnemoBaTtenbekas padora « IKCIEPUMEHTHI 1O
ONpEeICIICHUI0 TOKCUYHOCTH BEUIECTB HA apTEMUIUSIX).

[Tytu BBenenus JIC. @apMakOKMHETHKA JEKAPCTBEHHBIX BellecTB. BcackiBanue
(abcopOrtus) tekapcTB. OCHOBHBIC MEXaHU3MBbI BCachIBaHUA. TpaHCIIOPT JIGKAPCTBEHHBIX
BewecTB. ['ensl u Oenku nepBoi (as3el OnoTpancpopmanuu. [1yTu BeIBeIeHUS JIEKapCTB
U3 OpraHu3Ma. OKCKpelnus u dSauMuHanus. [eHsl u  Oenku  BTOpou  (hassl
ouotpanchopmanuu. dapmakoauHaMuka. [J1aBHOe U 1MOOOYHOE, PE30POTUBHOE H
MECTHOE, MPSMOE, HENPSIMOe U pedIEKTOPHOE ACCTBUE.

Buapbl B3aumojerictBusi gekapcTB. CHHEPTU3M M aHTaroHW3M IPU COBMECTHOM



JEVCTBUY JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHBI CUTHAIUHT. THUIBI KIETOYHBIX PELENTOpOB. MeMOpaHHBIE:
MOHHBIE KaHAJIbI, KaTAIUTUYECKHE U CcoNpshKeHHbIEe ¢ (G-OenkaMu; BHYTPHUKJIETOUYHBIE:
UTOIUIa3MaTHYECKHUE U AIepHbIe. MEXaHU3MBI JIUTAHI-PELENTOPHOTO B3aUMOIECHCTBHSI.
CenexTuBHOCTh (M30MPATEIBHOCTh) JEWUCTBUA, CBA3b «XMMHMUYECKas CTPyKTypa —
(apmakosoruueckast akTUBHOCTb BELIECTBY.

PapMaKOJIOTUYECKON MOAYJISALIMN CUHANTHYECKOM XOJIMHEPTMYECKOM NEpEeaayuH.
MornekynspHblif MexaHU3M JeicTBUS W (apMaKoJOTHYECKHEe CBoWcTBa M-
XOJMHOOJIOKATOPOB, raHTrIMo0JI0KaTOPOB 17} KypapenogoOHbIX CPENCTB.
@apMaKoJIOTUYECKAasi ~ Peryysilus  AKTUBHOCTH  aJpPEHEPIMYEeCKOro  CHHAICA.
AJpEHOMUMETHKH, aJIpeHOOJIOKaTOphl, cuUMNaTtoauTuku. IlpakThueckas pabota
«BnusgHue afpeHanuHa Ha cepIeUHble COKpAIeHUs (IPOrpaMMHOE 00ECIICUEHUE )».

MonekynspHast (apMakoJOTusi aHTUAJUIEPTUYECKUX CPEACTB. | MCTaMUHOBBIE
peLenTopbl: TUIBL, MOJIEKYJsIpHas opraHuzauus. CtaOunu3atopsl MEMOpaH TY4YHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXAHU3M JIEHCTBHSI, 0COOEHHOCTH KIIMHUYECKOTO MPUMEHEHHS],
TOYKH MPUJIOKEHHS IEUCTBUS UHTUOUTOPOB JIUITUHBIX MEIUATOPOB.

MexaHn3M [IEeUCTBUA M NMPUMEHEHUE NMPENapaToB, CTUMYIUPYIOIIUX ITPOLECCHI
MMMYyHHUTETA. DapMakOJOTHYECKas XapaKTEPUCTHUKA HHTEPICUKUHOB: IIOJyYEHHUE,
MEXaHU3M JeHcTBUA, TpuMeHeHre. OCHOBbI NaTO(U3HOIOTMN OCTPO(a30BOro OTBETA,
Meuanys BocnajieHuss. MoJIeKyJIApHbIA MEXaHU3M IIPOTUBOBOCIIATIUTEIBHOIO JEHCTBUS
[JIFOKOKOPTUKOCTEPOUIOB,  HECTEPOMAHBIX  NPOTUBOBOCHAIMUTENIBHBIX  CPEICTB.
[IpakTruueckas pabota «I'ucToiaornyeckre npenaparbl MMMYHHOU CUCTEMBI.

[TonaTHE 0 HApKO3€ M HAPKO3HBIX Mpenaparax. KieTouHbll 1 HEPBHBIA HAPKO3.
@apMaKoJIOTUYECKAsT XAapaKTEPUCTUKA OTHEIbHBIX TPYNIl HApKO3HBIX  CPEJICTB.
[locnenoBarenbHOCTh NIEUCTBHS Ha ILEHTpalbHyIO cucteMy. lIpakTudeckas pabota
«I'uecronornueckre npenapaTel HEPBHOW CHCTEMBD».

®duznonornyeckuii coH; ¢aszpl cHa. Buasl Hapymenuin cHa [loHsitue o
MEIMKaMEHTO3HOM CHE U CHOTBOPHBIX Npernaparax (TMIMHOTHKAX).

MonekynspHple acnekTbl Houuuenuuu. OnuaTHble pPELEnTOpPbl, MUX THIIBL
DHkedanuHbl U 3HAOPPUHBI - SHIOTCHHBIE JIMTAH bl OMUATHBIX PELIETITOPOB.

AHTUIICUXOTHUYECKOE JEHCTBUE, BIUSHUE HA (QYHKUUIO SKCTpaUpaMUTHOU
CUCTEMBI, SMOLIMOHAIBHYIO c(epy, PBOTHBIA LIEHTP, apTEepUAIbHOE JIaBJIEHUE, LIEHTP
TepMOpeErysaunu. MoJleKyJIspHbIe MEXAHU3MbI JEUCTBUS HEUPOJIENTUKOB, BIUSHHUE HA
no(aMHHOBBIE, CEPOTOHUHOBBIE, a[PEeHO- U TUCTAMUHOBBIE PELENTOPHI, UX JEHCTBUE HA
KJIETOYHblE MEMOpaHbl, Ha JIEOHMPOBAHUE TKAHEBBIX MOHOAMUHOB. lloTeHiman-
3aBUCUMbIE HATPUEBbIE KAHAIIBI KAK MUIICHH JEHCTBUSA MECTHBIX aHECTETUKOB. CIIOCOOBI
MHTMOMPOBAHUS MOTEHIIMA-3aBUCUMbIX HATPUEBBIX KAHAJIOB MECTHBIMU AaHECTETUKAMH.
ITpakTnueckast pabora «Kapra »skcnpeccun J0()aMHHOBBIX UM CEPOTOHHMHOBBIX
peuenTopoB B Mo3re Maliei». MccnenoBarenbckas padota «IloBeneHueckue TeCThl Ha



peiOkax Danio rario. Caemno-temnHas kamepay». VccmegoBarenbckas —pabota
«IToBeneHueckue TecThl Ha ppiOKax Danio rario. OTkpsiTOE Moje». MccnenoBaTenbekast
pabota «IloBeneHueckue TecThl Ha ppIOKax Danio rario. CTtaifHOE TOBEIECHUE.

MoayJb «MoJiekyJIsipHbIe OCHOBBI cejieKunm» 9 kiacc (68 yaca)
1. Monexynapuas ouonozusa. (20 uacos)

OCHOBHBIE BEXY Pa3BUTUS MOJIEKYJIIPHOIN OMOJIOTHH.

Hyxneunossie kuciaotel. OCHOBHBIEC MPUHIUIIBI cTpoeHUs. [IpakTuyeckas padbora
«Beimenenne JIHK w3 OGanana». Ilpaktuueckas pabdota «Mogenb JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa npemnapatoB JHK ¢ mnomornisio
criekTpodoToMeTpun» (MpU HATMYUU 000PYIOBAHUS).

MartpuuHble CUHTE3bl. Perukanus — OCHOBa KJIETOYHOro AeneHus. [IpuHuumns
peruikanuu. [Ipaktudeckas padota «PernmukaruBHas mammHaa (Mrpa-IeMOHCTPALINS)».
[TpakTuueckas padota «I 1P (Monens amrmuindukanus Ha Oymare)y.

Mytanuu. YUto Be3bIBaeT n3MmeHeHus B crpoennu JJHK. [IpuHunner penapanum.

Tpanckpunius. [Ipaktudeckas padbora «Cusaa mpoMoTopay.

['enernueckuit koa. [lpaktuueckas pabora «PemieHue 3ajad Ha TEHETHUYECKHI
ko1 Tpancmsmus. [Ipaktudeckas padora «DoaauHr OENKOBY.

Opranuzanusi reHoMa BUPYCOB I[IpOTMBOBUPYCHBIE CPEACTBA, MEXAHU3MBI HMX
JEUCTBUSL.

Opraauzanus reHoMa OakTepuii AHTHOaKTEepUaIbHbIE Iperaparsl.
UccnenoBarenbckas padbota «PacnpocTpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTEpUii»
Opranuzainusi reHomMa 3ykapuoT ['eHoMHoe penaktupoBaHue. [IpakTudeckast pabota
«Paborta B coBpeMEeHHBIX TeHeTHYeCcKuX 0azax maHHbIX. [IpoBenenue In silico ananmza
MOCJIE0BATEIbHOCTEN TEHOBY.

2. Moanexynaphuie ochosvt 2enemuku (20 yacos)

IIpenmer renetuxku. Kparkas uctopust pa3BUTHS  MPEACTABICHUS O
HACJIEJICTBEHHOCTH.

OT reHa K IpU3HAKY: KaK packpacuTh Kota. Uto takoe npusHak? [IyTe OT reHa o
npu3Haka. Myranuu. Amnenu. ['eTepo3urotel U TOMO3WIOTHL. J[OMUHAHTHBIE H
peueccuBHble aienu. PomeBas wurpa «Amnenw». HccnemoBaTenbCKuid  MPOEKT
MyrtareHnnbie (GaKkTOpBbI.

['enpl cTposT opraHu3M. BrirodeHue W BBIKIIIOUYEHHE OOJIBIIOTO Habopa TeHOB.
Kax kieTku moHuMaroT, Kakue reHbl T0JDKHBI pabotath. PoneBas urpa «Cynbp0a KIeTKm.
I'enbi-nepexmouarenu. [IpakTudeckoe 3aganue « AJIrOPUTMBI JJIS KIETOKY.

JIMCKpeTHOE HAClIeOBAaHUE MPU3HAKOB. 3aKOHBI MEHHENs: OJUH Te€H - OJIUH
npu3Hak. CxeMa CKpeniuBaHus. 3aKOH €IMHO00pa3usi THOPUAOB MEPBOTO MOKOJIEHUS.
[Ipaktuueckoe 3ananue «EamHooOpasue mepBoro MoKOJICHUs. 3aKOH pACIICIIICHUS



IIPU3HaKa BO BTOpPOM IOKoOJIeHMH. I[IpakTnueckoe 3amanue «PaciiermieHne BO BTOPOM
NOKOJICHUW». MccnenoBarenbCkuii MpoeKT «3akoHbl I'. MeHaens B 9KCIEpUMEHTE.

3akoHbl MeHAens: HECKOJIBKO TEHOB - HECKOJIBKO MPU3HAKOB. J(MrubpumHoe
ckpemmBanue. HesaBucumoe pacxoxzacHue xpomocom. IIpaktuueckoe 3amaHue
«Pemerka [lennera». CuenneHHoe Hacae10BaHUE.

Bs3aumopeiictBue reHoB. AuleapHOE W HeajulelbHoe. IIpakThueckoe 3aHsATHE
«B3anmoencTBHS reHOB (MOJEIMPOBAHUE CUHTE3A U TPAHCIIOPTA IUTMEHTA B KIIETKY)»

Onpenenenue nosa. [Tonossie xpomocombl. Camilsl U camku. Biusinue paxktopos
OKpyXaroue cpenpl. XpOMOCOMHOE ompeneneHue noja. [loaoBele XpoMOCOMBI.
[Tpaktuueckoe 3amanue «HacnenoBanue, cuemineHHoe c¢ mnojgom». [Ipobiema
JOTIOJIHUTENIBHOW X-XpPOMOCOMBI Y KEHIIWH. TPEXIIBETHBIE KOLIKHU.

3. Monexynapusie ocnogwl cenekuyuu (28 uacos)

I'ensl B nomysAnusx: Benukoe pasHosecue. [lomyrsamus. YacTtoTel BctpeuaeMocTu
npu3Haka u ajiens. YpaBHenue Xapau-BainOepra. [Ipaktudeckoe 3amanue «HacTtoTsl
ajuiened, TreHOTHUNoB U  (eHoTurnoB». MccnenoBaTeNnbCKUi  MPOEKT «AHAIU3
T€HETUYECKON CTPYKTYphI NOIYJISIUU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Tonynsiuuu MEHSAIOTCS: YMCJIEHHOCTh, MUTpAlMsS U BbIOOp cynpyra. DakTophl,
KOTOpbIE€ BBIBOJAT NOMYJISIUUIO W3 paBHOBecus Xapau-BaiinOepra. YuciaeHHOCTb
nomynsinuu.  PoneBas wurpa «Oddexrt ocuoBarens». PoneBas wurpa «Oddekr
OyTbulOYHOTO TOpJbIIKa». [peitd reHoB. Myrtammu. HecnydaitHoe ckperniuBaHue.
N3ossusi.

[Tonynsiiuu  MEHSIIOTCS:  €CTECTBEHHBIM — OTOOp.  MexaHu3M  JeHCTBHS
€CTeCTBEHHOT0 0TOOpa. J{BrKymmii oTo0op. PoseBas urpa «EctecTBeHHBIN OTOODY.

MoaudukanroHHast M3MEHYUBOCTbD. Cratuctuueckue 0COOEHHOCTH
Moau(UKAIIMOHHON M3MEHUHUBOCTH. MccaenoBarensckue paboTel «MoaudukainoHHast
U3MEHUYMBOCTh PACTEHUN B IIPEJIENIaX BAlIEr0 MECTA JKUTEIbCTBAY.

HacnenoBanne KOJMMYECTBEHHBIX NPU3HAKOB. KoIMYeCTBEHHbIE NPU3HAKMU.
CpenoBast n”3MeHYUBOCTH npu3Haka. Koaddunment nacinenyemoctu npruzHaka. OTBET Ha
oTo0p. Ilouck TeHOB KOJIMYECTBEHHBIX MpU3HAKOB. OJMHOHYKJICOTHIHBIC BapHaHTHI
reHoB. JIHK-uun. [TonmHOreHOMHBIN aHAIU3 acCOLUAIHM.

«Omb1» Han reHoMmoM. IloctreHomuasi spa. O6patHasi reHeTrka. «OMUKCHBIC
uccienoBanus. [Iporeom, Mmetabosiom. [IpakTudeckoe 3aganue « ATpOHOMBD.

JlomecTukaiys U IIEHTPBI T€HETHYECKOro pasHooOpasms. Iloncku pacteHuii ¢
«XOPOIIMMMY TpU3HAKAMU JUIS 4YeJIoBeKa. [[eHTphl T€HETHYECKOro pasHoOoOpasus.
Huxomaii MBanopuu BaBmiioB. Ceneknus. KoMOWHanmoHHass U THOPHIHAS CEICKITHS.
I'erepo3uc. Ilpaktnueckoe 3amanue «l OMOJOTMYECKHE PSAbl  HACIEICTBEHHOU
VM3MEHYUBOCTH.

CoxpaHUTh U U3YYHUTh I'€HbI, YTOOBI MEHATH Oyayiiee. Kak mpaBuiIbHO XpaHUTh



reibl. Kosekuun reHeTMueckux  pecypcoB — pacteHuil. Ilpaktukym  w/mim
UCCIIEIOBATENbCKUN MPOEKT «MeTOoAbl KyJbTUBUPOBAHUS In Vitro s COXpaHEHMs
TEHETUYECKUX PECYPCOB PACTEHUN U JUUISL YCKOPEHHOM CEJIEKIIUNY.

['eHeTMyeckue UEHTPHl B Hamed cTpaHe. [7e 3aHMMAKOTCS TEHETUKOW W
T€HOMUKOMW I HY k]| CEIBCKOT0 XO35IMCTBA.



IINTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHUS KYPCA BHEYPOUYHOM JEATEJBHOCTH

3aHsATHS B paMKax MPOrpamMMbl HAmNpaBi€Hbl HAa OOECHEYEHUE JOCTHKCHUS
IIKOJbHUKAMH  CIEAYIONIUX  JIMYHOCTHBIX, METaNpeIMETHBIX U  MPEIMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE Pe3yJIbTATHI:

B cgpepe epasicoanckoco eocnumanusi: TOTOBHOCTh K KOHCTPYKTHBHOMU
COBMECTHOM JIeITeIbHOCTH TIPU BBIMOJIHEHUHU UCCIIEIOBAHUN U MTPOEKTOB, CTPEMIICHHUE K
B3aMMOIIOHUMAHHIO ¥ B3aMMOIIOMOIIIH.

B cgpepe nampuomuueckozo socnumanusi.; OTHOIIEHUE K OMOJIOTHH KaK K BaXKHOU
COCTaBJIAIONIEH KYJIbTYpbl, TOPJOCTh 3a BKJIAJl POCCUUCKMX U COBETCKMX YYEHBIX B
pa3BUTHE MUPOBOU OMOJIOTUYECKOM HAYKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb  OIIEHUBATH
NOBEJICHUE M TOCTYNKH C TO3WUIMH HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOU
KYJIbTYpbl; TOHUMAaHHE 3HAYMMOCTH HPABCTBEHHOT'O aCIIEKTa JESITEIbHOCTH YEJIOBEKA B
MEIUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoco 6ocnumanus: TIOHUMaHHE POJUM  OHOJOTMU B
(bOpMHUPOBAHUYU ICTETUUECKON KYJIbTYpPbhl JUUHOCTH.

B cgepe @uzuueckoco eocnumanus, hopmuposanus Kyavmypwvl 300p06bs U
IMOYUOHANBLHO20 ONA20NONYYUsA: OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3JI0POBBIO U
yCTaHOBKa Ha 370pOBbIi 00pa3 )KU3HU (370pOBOE MUTAHUE, COOJIIOICHIUE TUTUCHUYECKUX
IpaBUJI U HOPM, COQJIAaHCUPOBAHHBIN PEXKUM 3aHITHI U OTABIXA, pETYIspHas Gpundeckas
AKTUBHOCTbD); OCO3HAHUE TTOCJICACTBUN U HENMPUATUE BPEAHBIX MPUBBIYEK (YIIOTpeOICHUE
QJIKOTOJIsl, HApKOTUKOB, KypeHHE) W MHBIX (GopM Bpeaa s (QU3NYECKOro U
MICUXWYECKOTO 37I0pOBbsi; COOJIIOICHUE MpaBUil 0€30MacHOCTH, B TOM YMCJI€ HABBIKU
0e30macHOro MoBE/ICHUsI B MPUPOJIHON cpefie; cPOPMUPOBAHHOCTh HABBIKA PeQIICKCHH,
yIpaBJICHUE COOCTBEHHBIM SMOIIMOHATBHBIM COCTOSTHUEM.

B cghepe mpyoosoco 6ocnumanus: akTUBHOE ydacTHe B PEIICHUH MPAKTHUECKUX
3amay (B paMKaxX CEMbH, IIKOJIbI, TOPOJa, Kpas) OMOJIOTMYECKOW M JKOJIOTHUECKOU
HAIPaBJICHHOCTH, MHTEPEC K MPAKTUUYECKOMY H3YyUYCHHUIO MpodecCcHil, CBS3aHHBIX C
OHOoJOTHEi.

B cgepe sKonocuueckoco 6ocnumawnus:  OpUEHTAlUMsT Ha  MPUMEHEHUE
OMOJIOTUYECKUX 3HAHUH MPU PEIICHUH 3a/1a4 B 00JIACTH OKPY’KAIOIICH Cpeibl; 0CO3HAHUE
AKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHUS; TOTOBHOCTh K yUaCTUIO B MPAKTHIECKOM
NEATEIBHOCTH 3KOJIOTUYECKON HAMPABICHHOCTH.

B cgepe nomumanus yemnHocmu HayyHO20 NO3HAHUA! OPUEHTALUSl Ha
COBPEMEHHYIO CHCTEMY HAy4HbIX MpPEACTaBIEHUH 00 OCHOBHBIX OHOJIOTMUECKHUX
3aKOHOMEPHOCTSIX, B3aUMOCBSI3SX 4YEJOBEKa C MPUPOJHOM M COLMAIBHOM Cpeioi;



NOHUMAaHUE POJIU OUOJIOTHYECKOM HAYKH B (POPMUPOBAHUU HAYUYHOT'O MUPOBO33PEHUS;
pa3BUTHE HAY4YHOU JII0OO3HATEILHOCTH, UHTEpECa K OMOJOTUYECKONW HayKe, HABBIKOB
HCCIIEI0BATENbCKON JEATEIbHOCTH.

B cgepe aoanmayuu x usmMeHAIOWUMCA YCIOBUAM COYUANLHOU U NPUPOOHOU
cpeovl: aJieKBaTHAas OICHKAa M3MEHSIOIIMUXCA  YCJIOBHH; TMPHUHATHE  PpEUICHUS
(MHAMBUAYaAJbHOE, B TPYMINE) B H3MEHSAIOMIMXCA YCIOBUAX HAa OCHOBAHHMM aHaIN3a
Oouonoruyeckor nHGOpMaIK; TUIAHUPOBAHWE  JEHCTBUNA B HOBOM  CUTyaluu
Ha OCHOBAHWH 3HAHUH OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeameTHble pe3yJibTAThI:

B cghepe osnaoenus ynusepcanvuvimu yueonviMu NO3HABAMETbHBIMU OCUCTNBUAMIUL:
ba3oBpIe JOrMUeCKHUe ASHCTBHUS:
® BBISABIATH U XapaKTEpU30BaTh CYIIECTBEHHbIC TMPU3HAKK OUOJOTUYECKUX
00BEKTOB (SIBJICHUIN);

® YCTAaHABJIMBATH CYIIECTBEHHBIM TMpPU3HAK KilacCU(UKAUU OUOJOTHUUECKUX
00BEKTOB (SIBJICHHI, MPOLIECCOB), OCHOBAaHWS sl OOOOIICHUS W CpPaBHEHUS,
KPUTEPUH IMPOBOIUMOI0 aHAIIN3A;

e ¢ yuéTOM IPEIOKEHHON OMOJOTUYECKOM 3a/Ja4M BBISBIISITH 3aKOHOMEPHOCTH U
IPOTHBOPEUMS] B paccMaTpuBaeMbIX (akTax u HAONIOACHUAX; MpeaiaraTh
KPUTEPUHU JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUI;

® BBIABIATh JSHUINATH HHPOPMAIUH, JTAHHBIX, HEOOXOAUMBIX IS PEIICHUS
IMOCTABJICHHOM 3aJ1a4H;

® BBISBIATh MPUUUHHO-CIICJCTBEHHBIC CBS3U TIPU U3YYEHUH OUOJOTHUYECKUX
SIBJICHUW W TPOLIECCOB; JI€JIaTh BBIBOJBI C HCMOJIb30BAHHEM JIC€YKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHM, YMO3AKIIOUCHHUH 10 aHAJIOTHH, (POpMYIUpPOBaTh
TUTIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITEILHO BBIOMpATh CMOCOO penieHus yuyeOHOW OMOJOTMYECKON 3aaauu
(cpaBHUBaTh HECKOJBKO BAPUAHTOB PEIICHUS], BRIOUpATh HauOosIee MOIAXOASIINI
C YU4€TOM CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbI€ HCCIIEIOBATEIILCKUE ICVCTBHUS:
® ICIOJIb30BaTh BOIPOCKI KaK UCCIIEI0BATEIbCKU HHCTPYMEHT TTO3HAHMUS,

e (dopmynupoBaTh BONPOCH, (PUKCUPYIONINE PAa3PbIB MEXKIYy peaJbHbIM M
KeJaTelbHBIM  COCTOSIHUEM  CHUTyallMd, OOBEKTa, M  CaMOCTOSATEIbHO
yCTaHaBJIMBATh HCKOMOE U IAHHOE;

e (QopmupoBaTh  ruUmnoTesy 00  HUCTUHHOCTH  COOCTBEHHBIX  CYXKJICHHI,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

® [IPOBOJIUTH IO CAMOCTOSATEIBLHO COCTABIEHHOMY IJIaHy HAOJI0/IEHHE, HECTOXKHBIH
OMOJOTMYECKUI SKCIIEPUMEHT, HEOOJIBIIOE HCCIEOBAaHUE IO YCTAaHOBIECHHUIO
0COOEHHOCTEN OMONIOrnYecKkoro o0bekTa (Imporecca) u3y4eHus,

® [IPUYMHHO-CJEACTBEHHBIX CBSI3€ W 3aBUCUMOCTEN OMOJIOTMYECKHUX OOBEKTOB
MEXy COOO0M;



OLICHUBATh Ha MPUMEHHUMOCTb U JOCTOBEPHOCTh MH(YOPMAIUIO, MOTYUCHHYIO B
X0/J1e HAOJIIOICHUS ¥ SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYIUPOBATh OOOOIIEHUST W BBIBOJABI 1O pe3yjibTaTam
IPOBEIEHHOTO HAOJIOJCHUS, SKCIECPUMEHTA, BIAJCTh MHCTPYMEHTAMHU OILICHKU
JOCTOBEPHOCTH TOJYYCHHBIX BHIBOJIOB U 00OOIICHMIA;

IIPOrHO3UPOBATh BO3MOKHOE alibHENIIIee pa3BUTHE OUOIOTHYECKUX MPOIIECCOB U
UX TOCJIEJICTBUS B @HAJOTMYHBIX WMJIM CXOJHBIX CHTyalUsAX, & TAK)KE BbIIIBUIaTh
MPEANOJIOKEHNS 00 UX PA3BUTHH B HOBBIX YCIOBHUSX M KOHTEKCTaX.

Pa6Gora ¢ nuadopmarmei:

NPUMEHATH Pa3InYHBIC METO/IbI, HHCTPYMEHTHI U 3aIPOCHI TIPU MTOUCKE B 0TOOpe
Owonornueckoi WHGOPMAIMM WM JaHHBIX W3 HMCTOYHHUKOB C Y4YETOM
MPEeI0KEHHOM y4eOHOM OMOIOTUUECKOM 3a/1auu;

BBIOMpPATh, AaHAIM3UPOBATh, CHCTEMATHU3WPOBATh MW  HHTEPIPETHPOBATH
OMOJIOTUYECKYI0 HH(POPMALIUIO PA3IMYHBIX BUJIOB U (DOPM MPECTABICHUS;
HaXOJIUTh CXOJHBIC apTYMEHTHI (TTOATBEPIKIAIONINE UITH OTIPOBEPTaroNIie OJHY U
Ty K€ UJEI0, BEPCHIO) B PA3TUIHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONITUMAJIbHYIO (OpMY MpeICTaBIeHUs HHMOPMAITUH U
WJUTFOCTPHPOBATH peliaeMbIe 3a/1a4l HECIIO)KHBIMHA CXEMaMH, TUarpaMMaMu, HHOM
rpaguKoi 1 UX KOMOMHAIIUAMY;

OIICHWBATh HAIEKHOCTh OHOJIOTHUECKOW WHGOPMAMK TI0  KPUTEPHSM,
MPEJIOKEHHBIM YUUTETIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIHHO;
3allOMHMHATh U CUCTEMAaTU3UPOBATh OMOJIOTMYECKYI0 HH(OpMaIHIo.

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUSHLIMU OClCMEUIMU
OO1eHue:

BOCIIPHHUMATh U (HOPMYIUPOBATH CYKICHHUsI, BEIPAKAaTh AMOIMH B TIPOIIECCE
BBITIOJIHEHUS MMPAKTUYECKUX U 1a00paTOPHBIX paboT;

BBIPAXKaTh €051 (CBOIO TOUKY 3PEHHMSI) B YCTHBIX U MUCbMEHHBIX TEKCTAX;
pacno3HaBaTh HeBepOaJbHbIE CpEACTBAa OOILIEHHUSA, [OHUMATh 3HAYECHHE
COIMAIBHBIX 3HAKOB, 3HAaTh W PAaCHO3HABATh MPEANOCHIIKA KOH(IMKTHBIX
CUTYaIlMH U CMsITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMATh HAMEPEHHs] JPYTUX, MPOSBIATh YBAXKUTEIHLHOE OTHOIIEHUE K
co0eceTHUKY U B KOPPEKTHOU opMe (PopMyIMpoBaTh CBOM BO3PAKECHHUS;

B XOJI€ JMayiora u/miM IUCKYCCHH 337]aBaTh BOIIPOCHI MO CYHIECTBY 00CyKaaeMon
OMOJOTMYeCKOH TeMbl M BBICKA3bIBATh WJIEH, HAIlECJIEHHbIE Ha pEIICHHE
OMOJIOTHYCCKOM 3a1a9M M MOJIIepKaHre OaroenaTeIbHOCTH OOIICHUS;
COTIOCTaBIIATh CBOM CYXACHHUS C CYXKICHHSAMHU JIPYTUX YYaCTHUKOB JHAJIOTA,
OOHaAPYXKUBATh PA3TUIHSI U CXOACTBO MO3UIIHIA;

MyOJIMYHO TPEACTABIATH PE3YJIbTATHl BBIMOJIHEHHOTO OMOJIOTHYECKOTO OTIBITa
(3KCcTIepUMEHTa, UCCIEA0BaHUS, IPOEKTA);



® CaMOCTOSITEIHHO BEIOMPATH (hOPMAT BHICTYIUICHHS C YUETOM 3a/1a4 MPE3CHTAITUN U
OCOOCHHOCTEM ayJIUTOPUU M B COOTBETCTBUHM C HHUM COCTaBIIATh YCTHBIE H
MUCHbMEHHBIE TEKCThI C UCTIOJIb30BAHUEM WILTIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas ICATSIBHOCTD (COTPYIHHYECTBO):

® [IOHMMaTh W HCIIOJB30BaTh IPEUMYIIECTBA KOMAHJHOW W HWHIUBHUIYAIBHOU
paboThl MPU PEIICHUH KOHKPETHOM OMOJIOTHMYECKON IMpoOJieMbl, 000CHOBBIBATH
HEOOXOAMMOCTh MPUMEHEHHsI TPYIIOBBIX (HOPM B3aMMOJICUCTBUS TIPHU PEIICHUN
MIOCTaBJICHHOW y4eOHOI 3a1auu;

® TIPUHUMATH I1€JTb COBMECTHOM JEATEIHHOCTH, KOJJICKTUBHO CTPOUTH JICHUCTBUS 110
e MOCTHKEHHUIO: paclpelessiTh pOJid, JOTOBAPUBATHCS, OOCYXKIaTh MpOIECC U
pe3yibTaT COBMECTHOU paboThI;

e yMeTh 0000IIaTh MHEHHS HECKOJIBKUX JIIOJIeH, TMPOSIBISITH TOTOBHOCTD
PYKOBOJIUTb, BBITTOJHITH MIOPYYCHHUS, TTOAINHSITHCS;

® IUTAHUPOBATH OPTraHU3AIMIO COBMECTHOW pabOThI, OMpPENessTh CBOIO poOib (C
y4ETOM TPEANOUYTCHUI M BO3MOXKHOCTEM BCEX YYACTHUKOB B3aMMOJCHCTBUS),
pactpeneniaTh 3adadud MEXKIy WICHaMH KOMAaH/BI, y9acTBOBATh B TPYIIIOBBIX
dopmax paboTsl (00CykaCHUS, 0OMEH MHEHUSIMH, MO3TOBBIC IITYPMbI U UHBIC);

® BBINIOJIHATH CBOIO YaCcTh PAOOTHI, JOCTUTATh KAU€CTBEHHOT'O PE3yJIbTaTa [0 CBOEMY
HaIPaBJICHUIO U KOOPIWHUPOBATH CBOM ICUCTBUS C IPYTHMH YICHAMH KOMaH/IbI;

® OIICHMWBATH KAa4eCTBO CBOEr0 BKJaja B OOMIMH TPOIYKT IO KPHTEPHUSIM,
CaMOCTOATENILHO  COPMYJIMPOBAHHBIM  yYaCTHHKAMU  B3aUMOJICHCTBHUS;
CpPaBHUBAThH PE3YJILTATHI C UCXOIHOM 3a7auel U BKJIAJl KAKIOTO YjieHa KOMaH/IbI B
JOCTI)KEHHUE PEe3yJIbTaTOB, pa3feisaTh c(epy OTBETCTBEHHOCTH U TIPOSBIATH
TOTOBHOCTb K MPEIOCTABICHUIO OTYETA TTepe;] TPYIIION;

® OBJAJCTh CHUCTEMON YHUBEPCATbHBIX KOMMYHHUKATHUBHBIX JICUCTBUH, KOTOpas
obecrieunBaeT CHOPMHPOBAHHOCTh COIMATBHBIX HABBIKOB M AMOIIMOHAIBHOTO
WHTEJIEKTA MKOJbHUKOB.

B ciepe oe6nadenus yHusepcanvHviMu yueOHbIMU Pe2VIIMUBHBIMU  OCUCBUAMU.
Camoopranm3anusi:
® BBIABIATH MPOOJEMBI JUIsI PEIICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYyaIHsX,
UCIIONTB3Ysl OMOJIOTUYECKUE 3HAHMUS;

® OPHEHTHPOBATHCS B PA3IMUHBIX TTOIXO0/IAaX MPUHATHS PEIICHUH (MHANBUIYaTbHOE,
MIPUHSTHE PEIICHUS B TPYIINE, TPUHSATHE PEIICHUN TPYITION );

® CaMOCTOSTCIIBHO COCTAaBJISATH QITOPUTM pelieHHus 3agadd (MId ero 4YacTh),
BbIOMpATh CHOCcO0 pelleHus y4eOHOM OMOJOTMYEecKOM 3aJauu ¢ y4€ToM
UMEIOINUXCS PECYpCOB W COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
mpejyiaraeMble BapHaHThl PEIICHUI;

® COCTaBJIATH IUIaH JEWCTBUM (IJIaH peaau3alid HaMEYSHHOTO ajropuTMa
pelieHus), KOPPEKTUPOBATh MPEJIOKEHHBIN alTOPUTM C YYETOM TMOTyUYEHUS
HOBBIX OMOJIOTUUECKUX 3HaHUI 00 H3yuyaeMOM OHOJIOTMYECKOM OOBEKTE;

e JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.



CaMOKOHTPOJIb (pediekcus):

BJIa/IETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAILIMU U pedIiekcuu;

JIaBaTh aJICKBATHYIO OLICHKY CUTYAIlUU U MpeAJiarath MjaH €€ U3MEHECHUS;
YUUTHIBATh KOHTEKCT U MPEABUIECTh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU
perieHu y4eOHOW OMOJIOTMYECKOW 3ajlayd, aJalnTUpOBaTh peIIeHUuE K
MEHSFOIITIMCST 00CTOSITEIHCTBAM;

OOBSICHATh MPUYUHBI JOCTHXKEHUSI (HEAOCTHIKEHUS) PE3YyJIbTAaTOB AEATEIbHOCTH,
JaBaTh OILICHKY NPUOOPETEHHOMY ONBITY, yMETh HaXOJUTh IO3UTHUBHOE B
IPOU3OILIEIICH CUTYallUU;

BHOCUTh KOPPEKTHBbI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
MU3MEHMBIINXCS CUTyalluH, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIINX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM.

OMOIMOHAJILHBINA UHTEIUIEKT:

pasnuyaTh, Ha3bIBaTh W YIPABIATH COOCTBEHHBIMH SMOIUSMH M 3MOIUSIMHA
ApYTHuX;

BBISIBIIATH U aHATM3UPOBATH MPUIHHBI IMOIIHIA;

CTaBUTH CeOs1 Ha MECTO JPYroro 4eioBeka, MOHMMATh MOTHUBBI M HaMEpEHUs
ApYyroro;

PEryJIMpOBaTh CIIOCOO BBIPAKEHUS SMOIIHIA.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCS K JIPYTOMY YEJIOBEKY, €0 MHEHUIO;

MIPU3HABaTh CBOE MIPaBO HA OMIMOKY M TaKOE K€ MPaBo IPYyroro;

OTKPBITOCTh ce0€ U IPYTUM;

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJICTh CUCTEMOI YHHBEPCATBHBIX YICOHBIX PETYIATUBHBIX ACHCTBUH, KOTOpas
oOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JMYHOCTHU (BHYTPECHHSIS
MO3UIIMSA JIMYHOCTH), W >KMU3HEHHBIX HABBIKOB JUYHOCTU (yIpaBJICHHS COOOH,
CaMOJIMCIIMIUINHBI, YCTOMYMBOTO TIOBEICHHUS ).

IIpeameTHbIe pe3yJabTaThl OCBOCHUS MPOrPAMMBI
B mo3naBaTenpHOM (MHTEIUIEKTYalIbHOM) cdepe:

— mpuoOpeTeHne OMbITa MCTIOIB30BAHMS METOJI0B OMOJIOTHYECKON HAYKH C IIEINIBIO

W3y4eHUs] OMOJOTHYECKUX OOBEKTOB, SIBJICHUM U MPOIIECCOB: HAOJIOJICHUE, OMMCAHUE,

MIPOBEICHUE HECJIONKHBIX OMOJIOTHUECKHX OIBITOB M AKCIIEPUMEHTOB, B TOM YHCIE C
WCIIOJIb30BaHNEM aHAJIOTOBBIX M IU(PPOBBIX OMOJIOTMUECKUX MPUOOPOB U HHCTPYMEHTOB;

(I)OpMI/IPOBaHI/Ie YMCHHA HHTCTPUPOBATH OMOJIOrMYECKHE 3HAHMUS CO 3HAHUSAMU U3

JIPYTUX y4eOHBIX MpeaMeToB ((HhU3uku, XUMHUH, reorpadun, UICTOPUH, OOIIECTBOZHAHUS
UT. 1.);



— (opmMupoBaHue yMEHHUI pemiaTh yueOHbIE 314U OMOJIOTUYECKOTO CONEePKAHUSA,
BBISIBIISITh ~ NPUYMHHO-CJICICTBEHHBIE  CBSI3M,  IPOBOJUTH  KAaYeCTBEHHbIE U
KOJIMYECTBEHHBIC PACUETHI, JCJIaTh BHIBOBI HA OCHOBAHUH TIOJyUYCHHBIX PE3YyJIbTaTOB;

— (dopmupoBaHHe YMEHHS IUIAHUPOBATH YYEOHOE MCCIIEOBAHUE WJIM MPOEKTHYIO
paboTy ¢ yueToM MOCTaBICHHOMN LeIH: (OpMYyTUPOBATH MIPOOIEMY, TUIIOTE3y U CTABUTH
3a/layd MCCJIEIOBAaHUA, BBIOMpATh aJEKBATHO MOCTABICHHOW WEIM METOJbl, JAeNaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEeI0BAHUS UM IPOECKTHOU JESATEIbHOCTH;

— ¢opMHupoBaHHEe  HMHTEpeca K  yrayOJeHuto  OMOJOTMYECKUX  3HAHHM
(mpeanpoduinbHas MOATOTOBKA U MPoQeccuoHaIbHAs OPUEHTAIs) U BBIOOPY OMoIoruu
KaK Mpo¢UIBHOTO PeIMEeTa Ha CTYTIEHU CPEIHETO MOJIHOTO 00pa30BaHus sl OyayIien
podheCCUOHAIBHOM  JIEATEIbHOCTH, B 00JacTH OWOJIOTMHM, MEAMIIMHBI, SKOJIOTHH,
NICUXOJIOTUHU, BETEPUHAPHUH, CETTLCKOTO X035 CTBA;

— BIAJICHUE HaBbIKaMu paboTel ¢ uHOOpMaIUEl eCTEeCTBEHHO-HAYYHOTO
COJICp>KaHMsl, MPEJCTABICHHON B pa3HON popme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeMm, TpaduKoB, JuarpaMm, MoJeleil, HW300paKEeHUI), KPUTHUUECKOTO aHaJIH3a
uH(GOPMAITUHU U OLIEHKH €€ IOCTOBEPHOCTH;

— yMEHHUE WHTETPUPOBATH OMOJIOTHYECKHE 3HAHHS CO 3HAHUSAMHU APYTUX YICOHBIX
MPEAMETOB; UHTEPEC K YIIIyOJIeHUI0 OMOJIOrMYECKUX 3HAHUN U BBIOOPY OMOJIOTHMH KaK
npodUILHOTO TIpeaMETa Ha YPOBHE CpeaHero oOlero oOpa3zoBaHus st Oyaylieit
poeCCUOHATILHON  JICITEIPHOCTH B 00JacTh OWOJOTUM, MEIUIIMHBI, SKOJIOTHH,
BETEPUHAPHUH, CEIbCKOTO XO3SMCTBA, MHINEBONW IMPOMBIIUICHHOCTH, TICUXOJIOTHH,
UCKYCCTBA, CIIOPTA - UMETh YETKUE MPEACTABICHUS O MATEPUATUCTHUYECKON CYITHOCTU
T€HOMOB KMBBIX OPTAaHU3MOB U PETYJIAIHNIO UX PAOOTHI;

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH CPENbl, BIUSIOMNX HA Pa3BUTHE U
CYIIIECTBOBAHKE JKUBBIX OPTaHU3MOB, aJanTaIiil K (hakTopaM OKPYIKAIOIIEH CPEIbL;

— 3HaHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAaHUS €€ JOCTHKEHUH B
COBPEMEHHOM KU3HU YeJIOBEKa, 0COOCHHOCTHU HCIOIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
MIPOM3BOACTBEHHBIX HYXK]T YCIIOBEKA,;

— 3HAHWE OCHOBHBIX MOXOJI0B CEJICKIIUU U OMOTEXHOJOTUH KYJIbTYPHBIX PACTCHUIA,
XapaKTepU30BaTh TCHETHYECKH  MOAW(PUIIMPOBAHHBIC  PACTEHHUS, ONEPHPOBATH
MOHATUSAMHU, THOPUAM3AIMS, OTHAJCHHAs THOPUAM3aIMs, HWCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHcPopmallysi, MyTareHes, TeHeTUIECKOe PEIaKTHPOBAHHUE,

— TIOHUMaHWE  MOJICKYJIAPHBIX  MEXaHW3MOB  peaju3allii  HACJIEJICTBEHHOMN
uH(pOpMaIUU U yMEHHE CBOOOTHO ONIEPUPOBATH OCHOBHBIMU MOHATUSIMHU MOJICKYJISIPHOM
OMOJIOTHHY U €€ COBPEMEHHBIX HaIIPABICHHH — IT'€HOMUKH, METar€HOMHKH, TPOTCOMHKH;

— 3HaHWE OCHOBHBIX 3a00JIEBaHWH YENIOBEKa, MEXaHW3MOB UX Pa3BUTHS, CIIOCO0aX
WX IUATHOCTHKU U JICUCHUS;



— (opmMupoBaHue yMEHUS UCIOIH30BATh MOHATUHWHBIN anmapaT U CUMBOJWYECKHM
A3bIK TE€HETHKH, T'PAMOTHOE IPUMEHEHUWE HAYYHBIX TEPMHUHOB, NOHSATUW, TEOPHUH,
3aKOHOB ISl OOBSICHEHUS HAOI0JIaeMbIX OMOJIOTMYECKHX OOBEKTOB, SBJICHUU U
POLIECCOB, MO3BOJISAIONIUX 3AT0KUTh (DyHAAMEHT HAYYHOTO MUPOBO33PEHHUSI.

B 1ieHHOCTHO-OpHUeHTaIMOHHOM cdepe:

— 3HAHHUC, YTO IIPUMCHCHHC COBPCMCHHBIX TEXHOJIOT UM MOJ]CKYJ]HpHOﬁ omojoruu
MMO3BOJICT YCIICHIHO pPCIIaTb TaKue 3JIO6OI[H€BHBI€ HpO6J’IeMI)I, KaK oOXxpaHa

Oprncanmeﬁ cpeabl, COXpAaHCHUC 310POBbs YCIIOBCKA, KOHTPOJIb 1 BOCCTAHOBJICHUC
OKOCHUCTCM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayb «Kak ;KUBOTHBIE M PACTEHHUS NPUCIIOCAOINBAIOTCH (IBOJIIOIUOHHAS
3Ko0JI0rHs1) 5-6 KJacchl (34 yaca)

MOPGhOIOTHYECKUX U
(U3HOJOTHYCCKUX aTanTaIui.
[Touemy opraHu3MbI He
CTaHOBSATCS OCCKOHECYHO
OOJBIIMMH, MAJICHEKAMU,
BCESTHBIM.

TeMbl OcHOBHOE coaepxkaHmne JlesiITeILHOCTH
IIKOJIHLHUKOB
1. M1 ucciienyem CBOIICTBA U CTPOEHUE KUBBIX UccaenoBarennpckue
JKHBbIE€ 00bEKTHI OpraHu3MOB (CTPOEHHUE KIETKH). | paboThl «Bce nu (CUHUIBI,
(6 9) Bun, ocobb — opranusm kak Oemku, Oepe3sl W T.I.)
eIMHas cucTeMa. AjanTaiuu OJIMHAKOBBIEC?
(mpucniocobnenus). [lousarue DOTOKBECTY.
roMeocTasa KUBoro opranusma. | [Ipakruueckas pabota
Crnioco0sI ero mojiepKaHusl. «CocraBisiem KHUTY
OrpanuyueHus PEKOpJIOB ~ pacTeHUU U

KUBOTHBIX HAIICTO Kpasi».

2. Bausinue
OKpY:Karouieu
cpelbl Ha )KUBbIE
opranusmsl (12 4)

@DaKkTOPBI OKPYKAIOLIEH CPEbI
(abmoTnueckre, OMOTHYECKHE,
aHTpornore’ssie). [Ipumepsl
abMoTHYeCcKHX (HaKTOpOB,
OKa3bIBAIOIINX OCHOBHOE
BJIIUSTHUC HA )KU3HEACATEIIPHOCTD
KUBBIX OPTaHU3MOB:
TeMITepaTypa, CBET, BIaKHOCTb.
OcCHOBHbBIE 3aKOHOMEPHOCTHU
IIPUCIIOCOOJICHHS KUBBIX
OpPraHu3MOB K a0OMOTHYECKUM
dakTopam. [IpucnocobaeHus K
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa,
BJIQYKHOCTH U CBET.

[IpakTrueckoe 3aHsTHE
«Bet u Temno» (KyOuku
Jb/ia B3BECUTB, ITOJIOKHUTh
B yamiku lletpu Ha
Pa3HOLBETHYIO Oymary,
yepes 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpee
pacrasin).

[IpakTrueckoe 3aHsTHE
«Yto pacTBopsieTcs B
BOJIe» (IKCIIEPUMEHT
«Kungkuii 1om»).
[IpakTrueckoe 3aHsaTHE
«Anddy3us BemecTs B
BOJIe (pacTBOPHI)»,
«JIBKeHue paCTBOPOB MO
LBETKY.

[IpakTrueckoe 3aHsTHE
«JIen mimaBaet B BOJE
(aiicOepru, 3amep3aHue
BOJZIOEMOB)».
[IpakTueckoe 3ansTue
«Jlen mpu 3amep3annn




pacimpseTcs»
(pa3pyllieHre KaMHs
(mouBooOpazoBaHue),
3aMep3aHue KIETOK).
[IpakTuueckoe 3aHsTHE
«ly6ay (kyOuKu apaa
3aBEPHYTH B pa3HbIN
MaTepHal, B3BECUTb).
[IpakTueckoe 3anHATHE
«ITurMeHTBb (MOKHO
pa3aenuTh Ha BATMaHe
KpacHuTeNIu 13
dbaomacTepoBy.
[IpakTueckoe 3ansaTHe
«Kak >KMBOTHBIE IJTABAIOT
B BOJIE» (DKCIIEPUMEHT C
MTUTICTKOM ).
HccnenoBarenbckue
pabotsl «BnusiHue cBera
(Teria, BJIaXKHOCTH,
COCTaBa MOYBbI) HA
pacTeHHs B €CTECTBCHHBIX
WJTH KCKYCCTBEHHBIX
YCIOBUSX» (HA JOCTYITHOM
MaTtepuae).

3. B3zaumopgeiicTrBus
’KMBBIX OPTaHNU3MOB

(4 1)

buotnueckue paxTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBUJIOBBIX
B3aMMOOTHOLIEHUHN.
KosBounonus (XUIIHUK-KEPTBA;
HapasuT-X035IMH ) DBOJIOIHUS
CTpateruii J0ObIBaHUS THUIITH.
CommansHocTh. Bunbi-
BcesieHubl. [lepeuens pacTennii-
BpEIUTEIICH.

HccnenoBaTenbckas
pabota «Habnronenus 3a
B3aMMOOTHOIICHUSIMU
YKUBOTHBIX TIPU
OOBIBAHUH ITHIIH
(KOPMYIIKH JJIsI ITULL, JJI51
TOPOJICKUX UJIH CETBCKUX
YKUBOTHBIX ). BeO-
KamMepb».
Hccnenosarennckas
pabota
«Pacrnpocrpanenue
BUJIOB-CUHAHTPOIIOB B
HaIllleyl MECTHOCTH




4. Yesi0BeK B KM3HH
pacTeHuu u
KUBOTHBIX? (6 1)

AHTponoreHHsie (HakTopBhI.
[IpaBaa i1, 94TO MEPBOOBITHHIE
JIOAM JKUJIM B TAPMOHUHM C
npupoaoi. OgomaliHUBaHuE U
IPUPYUYEHUE KUBOTHBIX U
pacTeHuil. 3aueM cracaTh
BBIMHPAIOLIUE BUJIBI, KaK 3TO
nenatb. KynbTypHble pacTeHus 1
ux aukue npeaku. [louemy
BaYKHO MX COXPAHSATb.
Pa3znooOpa3zue KynbTypHBIX
pacTeHU U UX 3HAYCHUE B
KU3HU yesioBeka. KpacHast kHura
Bawei teppuropun. Ocodo
OXpaHsEMbIE TEPPUTOPUH,
3anoBeTHUKU Poccnn m mupa.

[IpakTuueckas padbora
«PazHoobpazue
KyJIbTYPHBIX paCTEHUH B
BallleM PETUOHE.
Uccnenosatenbekast
paborta «Bnusiue
AHTPOIIOTCHHBIX (DAKTOPOB
Ha pa3BUTHE PACTECHUH B
rOpO/JIe/HACEIICHHOM
ITyHKTEY.
DKCKypCHs/TIpakTHIecKas
pabota «OOIIT B Bamem
pETHOHE — YHUKATbHBIC
00BEKTBI TPUPOABDY.

5. DkoJornuecKmue
HuUIIHA (6 9)

buocdepa — ogHa u3
BOKHEUIINX 000JI0YEK 3eMIIH.
UTo Takoe «3KOJIOTUYECKHE
HUIIN» U KaK OHU
dbopmupytorcsa? dopmupoBanue
3HaHUHU 110 OMopa3HOOOpaA3HI0
KUZHEHHBIX (HOpM,
MIOBEICHYECKUX
MPUCTIOCOOJICHH,
MoAu(pUKAIIMOHHAS
W3MEHYUBOCTH (Ha 0a30BOM
ypoBHe). PacTturtenbHble
COOOIIECTBA U UX TUIIBI.
Pa3zButHe u cMeHBI
PACTUTEJIHHBIX COOOIIECTB.

Uccnenosarenbckue
paboThl « IKOJOTUYECKHUE
HUIIN BOKPYT T€Os —
onucaHue GakTopoB
OKPYXKAIOIIEH CpeIbl».
UccnenoBatenbckue
paboTHhI
«DeHonornyeckue
HAOIIOICHUSD).

Moayab «OcHOBBI pac

TeHHEBOACTBa» 7-8 KJacchl (68 yacon)

PACTEHHEBOACTBO
(2 9)

OCHOBHBIE (haKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Uctopus passutus
arpOXMMHUYECKUX 3HAHHUUN
(pabotet M.B. JlIomonocoBa, FO.
JIubuxa, Byccenro, B.B.
JHoxyuaesa, K.A. Tumupszena,
II.A. Kocteiuena, JI.H.

Tembl OcHoBHOe coaep:kaHue JesiTeIbHOCTD
IIKOJIbHUKOB
Tema 1. BBenenue B | Uto-Takoe paCTEHUEBOICTBO: [Tpaktrueckas pabota

«bouka JInouxay.




[IpsiHuIIHUKOBA U JIp.).

Tema 2.
ArpoTexHu4ecKuii
3KcnepuMeHT (6 1)

[IpaBuia nmocTaHOBKU
arpod’KCIIEPUMEHTOB.
ITocTaHOBKA YKCIIEPUMEHTOB C
pacTeHusiMu. B160p TeMbl,
COCTABJICHHUE TUITOTE3bI, LEIU U
3a/1a4 3KCIEpUMEHTa 110
BBIPAIIMBAHNIO PACTCHUH B
KOHTPOJIMPYEMOMU cpee.
KonTponu, noBropHocTH,
MIPOBEICHHUE IKCIIEPUMEHTA.
[InaHnpoBaHUE SKCIEPUMEHTA.
OueHka pe3ysibTaToB
JKCIIEPUMEHTA.

OcBoeHne TEXHOJIOTUH
KPYTJIOTOAUYHOIO BBIPAIUBAHUS
CaJaToB U MUKPO3€EJICHU B
KOHTPOJIMPYEMBIX
HCKYCCTBEHHBIX YCIIOBUSIX.

UccnenoBarenbckas
pabota «DaKkTopHI,
BIIMSIIOIIHE HA
npopacTaHue ceMsiH (pocT
IIPOPOCTKOB)».
[IpakTuueckas padora
«C0Oop yCcTaHOBKH I
BBIPAIIMBAHUS PACTCHUH B
KOHTPOJIUPYEMBIX
YCIIOBUSX.

Tema 3. Poab
XHMHYECKHX
3JICMEHTOB B

NUTAHUM PACTEHUHI
(20 v)

Bopa. PactBop. BerTsikka.
AHHOHBI, KATHUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Poip XuMruueckux
3JIEMEHTOB B IUTAHUU PACTCHHUIA.
[TonyueHnne nuTaTeIbHBIX
BEIIIECTB PACTCHUSIMU.

VY 1o6penusi: opraHu4ecKue,
MUHEpaIbHbIE,
MHUKpOOHOIoTHYecKue. THIIBI
NATaHuA pacTeHu. Bo3ayHoe
U MUHEpaJbHOE (KOPHEBOE)
NUATaHuE pacTeHui. TpaHncrnopt
MUTATEJIbHBIX BEUIECTB
pAaCTEHUI: BOCXOAIINN U
HUCXOSIIIUN TOK. BaxkHelmnime
KanuiiHele, hochopHbie U
a30THBIE YA00pEHHUS, UX
cBomctBa. [IpocTeie U clioxHbIE
yI0OpeHusl.

Poct u pa3Butue pacrenuii:
ATanbl OHTOreHe3a, (PaKTOPhI,
BIIASIFOIME HA POCT PACTCHUM:
CBET, T'yCTOTA MOCAJI0K, TUTAHUE,
cyocTpar.

Oco0EeHHOCTH TUTaHUS

[IpakTnueckas padora
«CxeMbl TUTaTENBHBIX
pactBopoB. Pacuer 103
yIOOpeHHit Jyis
MIUTATEIbHBIX PACTBOPOBY.
[TpakTuueckas pabora
«ITpaBuna cmemmBanus
yI00peHui»
[Tpaktrueckas padbota
«IIuranue pacrenui:
TEXHOJIOTHSI
MPUTOTOBJICHUS
MUTATEJIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYPY.
[TpakTuueckas padbora
«MOHUTOPUHT
MUHEPAJILHOTO MUTAHUS
pACTEHHUINY.
[TpakTuueckas padbora
«PacturenbHas
JTMArHOCTHKAY.
HUccnenosarennckas
pabota «Or1eHka
COCTOSTHUSL KOMHATHBIX
pacTEeHUH, PaCTEHUN Ha
IIKOJIbHOM TEPPUTOPHUH,




pacTeHuii a30ToM. A30T U €ro
3HAYEHUE B KU3HU PACTECHUMU.
®dopMBbI a30Ta U UX
IpeBpallleHHe B MOYBE.
Uctounuku dhochopa s
pacTeHus. 3HaUCHUE
dochopcoaeprammx
COCIMHEHUN B KJIeTKe. Poiib
MAaKpO3PTUYECKUX COCTUHEHU
dbocdopa B sHEPTETUUECKOM
oOMeHe.

Brusiane kanus Ha pusndeckue
CBOWCTBA MPOTOILIA3MBbI, HA
(bepMeHTBI YTIIEBOIOPOTHOTO
oOMeHa, CHHTe3 OCJIKOB U Jp.
Ponb xanus B moaepkaHuu
MOHHOTO OajaHca B TKaHAX, B
MPOIIECCAX CAMOPETYJIISLIHH.
Perynaropnas u
CTPYKTypooOpa3oBaTeabHas
pOJIb KaJbLIMsl. Y4acTHE B
00pa30BaHUU KJIETOUYHOU
CTEHKH, TOJIJIepKAHUU
CTPYKTYpbI MEMOpaH U
peryJIsius UX MPOHUIIAEMOCTH.
3HaYEHWE MarHus B
MeTabO0Iu3Me pacTeHUM.
Marnuii B cocTaBe XJiopoduiiia,
CXOJICTBO XJIopodusuia U
reMorjoOrHa Kak
CBHJIETEJILCTBO €AUHCTBA
OpraHn4YeCcKOTr0 MHpA.

Cepa u ero OCHOBHBIC
COEMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aluu
KJIETKH, y4acTHhE B
OKHUCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHSIX
MUKpPOIIIEMEHTHI.
[Ipencrasiienus o posiu
MHUKPO3JIEMEHTOB B
MeTaboIM3Me pacTeHUIA.
Oco0eHHOCTH OCTYIUICHUS
MHKPO3JIEMEHTOB B pACTEHUSI.
CuHeprusM v aHTaroHU3M

YCTaHOBKA MPUYINH
MATOJIOTHIECKUX
COCTOSTHUH (TIpH
HAJTUYHH ).
UccnenoBatenbekast
pabota «OleHKa BIUsSHUSA
Pa3IMYHBIX 2JIEMEHTOB Ha
COCTOSIHME PaCTEeHUMN
(cocTaBiieHHE Pa3IUYHBIX
MTOJAKOPMOK)».




SJICMCHTOB ITMTAaHU paCTeHHﬁ.
PacturennHas JAUAarHoCTHUKa 1
MECTOObI I/II[GHTI/IQ)I/IKE[HI/II/I
HCI[OCTaTKa/ N30BITKA DJIEMEHTOB
ITMTaHWA.

Tema 4.
Peryasitopsl pocra
pactenuii. 3ammura
pacrenuii (4 4)

[TonsiTue o perynsiTopax pocra
pacteHuit. CTUMYJISITOPHI pOocTa
— (UTOTOPMOHBI (aYKCUHBI,
ru00epeIUIMHbI, IMTOKWHIHBI ).
HNHrnbuTOopsl pocta pacTEHUM:
1. npupoansie (abciuzoBas
KHCJIOTa ¥ HEKOTOPBIC

(G eHONbHbIE BEIlleCTBA
(uKymapoBasi, KOpu4Hasi,
CAJIMIIMIIOBAS KUCJIOTHI).

2. CHHTETHYECKHE
(MOpGhaKTHHBI, peTapaHThI,
nedoNMaHThI, T€CUKAHTHI,
repOunub). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHHUIA.
CoBpemeHHbIe crTOcOObI
MOHHUTOPHHTA.

3amura pacTeHHUM OT
BpPEIUTENEH: OCHOBBI
onomertoa.

[IpakTuueckas padora
«DUTOMOHUTOPHHT U
OLICHKA COCTOSIHUS
pactenuii. CoBpeMEHHbIE
CIIOCOOBI MOHUTOPUHTAY.
UccnenoBarenbekas
pabota «Bnusiane
rerepoaykCcuHa Ha
npopactanue  (pocT  Ha
Pa3HbIX CTAUAX, B pPa3HbIX
YCIIOBHSIX) pa3IUYHbIX
pacTeHum».

[Tpaktuueckas padbota
«MHcekTapuu: paBuiia u
YCIIOBUS pa3BEeACHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
NMOYBEHHAs
KYJbTYPbl, HX
npuMeHeHue B
BbIpAIIUBAHUHU
pacTeHui.
duszunojorusi
pacreHuii (8 v)

Bopanas, necuanasi u nouBeHHas
KYJIbTYpbI, UX TPUMEHEHHE B
BBIPAILIMBAHUU PACTCHUM.
[IpoBeneHue BobI B KOPHE U
cTebie pacTeHUl.

Boanseiil pexxuM pacTeHU:
CTpPOEHHUE YCTHUIL: (PaKTOPBI,
BIIUSIOIIME HA UX PACKPBITHE U
3aKpbITHE. 3HAYCHUE MEXaHU3Ma
peryJisiiiuy UCIapeHusl BiIaru
pacTEHUEM.

DOTOCUHTE3 — YHUKAJIbHBIN
nporecc pacteHuil. TeMHOBas U
cBeroBas (pa3el poTocuHTE3A.
3HadyeHue porocuHTE3a IS
YKUBBIX OpraHu3mMoB. DaKkToOpbI
pOCTa pacTeHU: BO3AYX U
asparus. [lonzemMHoe gpIxanue
pacTEHUIA: COCTaB MOYBEHHOI'O
BO3/1yxa, ra3000MeH. ['a3000MeH

[Tpaktrueckas padbota
«KopHeBoe naBieHue».
[TpakTuueckas pabora
«Ipurorosienue
npenapara yCThUIl
METOJIOM CJIEIKA.
Uccnenosarenbckue
paboTsl «Biusiaue
YCIIOBUM COEpPKaAHUS
pacTEeHU Ha KOJUYECTBO
YCTBHUID).

[Tpaktrueckas pabota
«DyHKIMOHAIbHAS
JHAarHOCTUKA PACTEHHUH MO
AKTUBHOCTH
XJIOPOILIACTOBY.
Hccnenoarenbekas
pabota «OnpeeneHue
xjnopopuina A u b,
OIIEHKA




IIpu OeCIIOUYBECHHOM
BbIpallBaHUH.

(boTOoCUHTETHUYECKOM
AKTUBHOCTHU PAaCTEHUU U
(bakTOpOB, BIUAIONIMX Ha
HEe.

[IpakTuueckas pabora
«Aspanus, CO; u O,.
JIpIXxaHue pacTeHU.
[IpakTuueckas pabora
«JlpIxaHue pacTeHUM:
OIICHKA UHTEHCUBHOCTH
JbIXaHUS PACTEHUN U
IJI0JIOBY.
UccnenoBarenbckue
pabots! «BrusiHue
croco0a BeIpalMBaHUs
(cocTaBa muTaTeIBLHOM
CMECH, CXEMbI BHECEHUS)
Ha POCT U Pa3BUTHUA
Pa3IMYHbBIX PACTCHUID.

Tema 6.
KyabtypHble
pacTeHus.
CoBpeMeHHbIC
ACIMEKTHhI CeJIEeKINH
(20 v)

Kaxk 4enoBek cTal MCIIOJIb30BaTh
pactenus? CBsi3b pa3BUTHS
IIMBUJIN3AIUM YCJIOBEKa U
OJIOMAIlTHUBAHUS PACTCHUMU.
JlomecTukanusi.
HacneacrBeHHOCTH U
M3MEHYHBOCTH — OCHOBHEBIC
CBOMCTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
M3MEHYHNBOCTD.

I'en —maTepHranbHBIN HOCUTETD
HACJICJICTBEHHOCTH 1
n3MeHYuBOCTU. HyKIenHOBBIC
KUCIOTHI. JIokanmu3anms
FeHEeTUYECKOro MaTtepuasa B
KJIETKE. JleTeHne KIEeToK.
Penukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpanckpunuus. Tpancusauus.
Myranumu.

Oddekt OyThUIOUHOTO
TOPJIBIIIKA U TEHETHIECKOE
paszHooOpasue. Uto takoe
reHOaHk? 3aueM COXPaHsITh
TeHETUYECKUE PECYPCHI
pactenuii? OCHOBHBIEC CITIOCOOBI

Juckyccus
«JlomecTtukarus, Bce Ju
pacTeHus U )KUBOTHBIE,
KOTOPBIE JKUBYT PSIJIOM C
YEJIOBEKOM UM
OJIOMAIlIHUBAKOTCS?
MO3HO 11 CUnTaTH
TapakaHa 0JIOMaIlTHCHHBIM
KUBOTHBIM?).
[Tpaktrueckas padbota
«MoauduxanmoHHas
U3MEHUYHUBOCTH (JINCTHS,
UTOJIKU C OJTHOTO
JIepeBa)».

[TpakTuueckas padbora
«I'eH — MHCTpYKLKA 110
cOopke KIeTkH (Ha bucepe
WU KOHCTPYKTOPE)».
[Tpaktrueckas pabota
«MyTanus Ha 6yrepOpose
(JTF000M 00BEKT 13
npeabIayIiei padboTsl, T1e
U3MCHCHUE HHCTPYKITHH
IpUBEACT K M3MEHEHHIO
BHEIITHETO BUA
00BEKTa)».




COXpPAaHEHUS TEHETUUYECKUX
pecypcoB pacTeHHil (ex situ u in
situ).

3nauenue padot H.W. BaBunosga.

3aKOH rOMOJIOTHYECKHUX PSAIOB.
L{eHTpbI TPOUCXOKIACHUS
KYJIbTYpHBbIX pactenuit H.1.
Basunona u I1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIINH.
I'ubpuauzanus. Dopmer oTOOpA.
OcHOBHBIE HaNpPaBIICHUS
CEJICKLMU: YIIyUIICHHUE
YPOKaWHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U aOMOTUYECKUM
dakTopam.

Ectp 11 xu3Hp B ipoOupke?
buoTexHOoMOTHS KYJIbTYPHBIX
pacTeHui.

Kak uenoBek moxet
MOJAU(PUITUPOBATH PACTEHUS?
['eneTnueckoe pe1akTUpOBaHHUE.
CoBpeMEHHBIE TOAXOAbI U
JIOCTUKEHUS TCHETUYECKOTO
pEIAKTUPOBAHUS PACTEHHI.

[IpakTuueckas padora no
rpynmnaM «OTkyzaa Ha
HaIINX CTOJIaxX
(bPYKThI/OBOIIN/3IIAKWY.
[IpakTuueckas pabora
«BpipamuBaem ropox. Kak
IIPOBECTH CKpPEILIMBAHUE Y
ropoxay.
UccnenoBarenbckas
pabota «BeIpamyBanue
pacTeHuil B IpoOUpKe»
(MO>KHO BOCIIOJIb30BATHCS
pe3ynabTaTaMu
TIPEIBLTYIIIX
HKCIEPUMEHTOB 110
COCTaBJICHUIO
NUTATEJIbHBIX PACTBOPOB
JUISL paCTEHUH).
[Tpaktrueckas padota
«['eHOMHBIE HOXKHHIIBI
(MoxenupoBaHue paboThI
cucteMbl CRISP-Cas)».

Tema 7.
PacTurenbHas
npoaykumsi (8 4)

Hanzemubie 1 moa3eMHEIE
opransl pactenuil. [loGer u
BUJIOM3MEHEHHBII T00eT
pactenuit. CriocoObl
Pa3sMHOKEHUS PACTEHUN.
[TonsTHE O KauecTBE NPOTYKTOB
nutanust. [IpoGremsl
KOHKYPEHIIUU OT€YECTBEHHBIX
MPOJIYKTOB MUTAHUSA C
UMIIOPTHBIMU. JlorucTrka
JIOCTaBKHU U CPEACTBA
COXpPaHEHUS TTPOIYKTOB
MUTaHUS.

MuKpo3eeHb: TOJIE3HOCTh U
TEXHOJIOTHSI.

XUMHAYECKAN aHAIU3
npoaykiuu. OCHOBBI
CHEeKTpO(hOTOMETPHH.
[TorenunomeTpus.
Xpomarorpadwusi.

[Tpaktnueckas padbota
«IIpenenbHO HOMMyCTHMBIE
kouuentparuu (1K) u
METO/Ibl KOHTPOJIS
0€301acHOCTH
PaCTUTEIBHBIX MTPOTYKTOB
TTUTaAHUS.
Hccnenosarenbekas
pabota «Or1eHKa KauecTBa
BBIpAIEHHOU
MUKpO3eJIeHn» (1100
CBOSI, TUOO U3 Mara3uHa).
[TpakTruueckas pabora
«MeToab! OlLICHKH
KayeCTBA pAaCTUTEIILHON
MPOIYKITUU: XpPaHEHUE U
COXPaHHOCTh
MUTATETHHBIX BEIECTBY
(Mo JocTynmHOMY
000pyI0BaHHUIO).
UccnenoBarenbckas




paborta «OnpenenecHue
BuTamuHa C METO10M
00paTHOTO TUTPOBAHUS B
IUTOIaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHus».

Moayab «buorexnosiorus» 7-8 kinaccel (68 yacoB)

Tembl

OcHOBHOE coep:KkaHue

JlesiTeJILHOCTD
IIKOJIbHUKOB

Tema 1.
Bbuorexnogorus
4 9)

[TonsiTie OMOTEXHOJIOTUH. 3a4eM
YeJI0BeKY OMOTEXHOJIOTHH, B YEM
UX MPEUMYIIECTBO Mepe]
XUMUYECKUM CUHTE30M. OCHOBHBIE
OMO00OBEKTHI OMOTEXHOIOTHU:
IPOMBIIILJICHHBIE
MUKPOOPTaHU3MBI, KJIETKU U TKaHU
pacTeHul, )KUBOTHBIX U YEJIOBEKA,
OMOKaTaIn3aTopHI.

CoIpbe U1t OMOCUHTE3a U OLIEHKA
ero OMOJIOTUYECKOM IIEHHOCTH.
OCHOBHBIE HCTOYHUKH YTJIEPOAA,
aszora, pocdopa, MUKPOIJIEMEHTOB.
HccnenoBanue HOBBIX HCTOYHUKOB
CBIPbs (BKJIFOYAsi BOIPOCHI €TI0
peaBapuTeNbHON 00paboTKH),
pa3paboTKa HOBBIX MTUTATEIBHBIX
Cpell, B TOM YHCIIe BKIIFOYAIOIINX
OMOCTUMYJISITOPHI U IpyTHE
AJIEMEHTHI YIIPABJICHUS U
ONTHUMH3AIIUU TTPOIIECCOB
ouocunTe3a. MeTo bl
ONITHMM3AIINHN TUTATEIBLHBIX CPE/T.

[IpakTuueckas pabora
«IIpumepsnl
IIPUMCHCHUS
OMOJIOTHYECKUX
00BEKTOB B TBOCH
KUAZHID.

Tema 2.
Muxpoouosnorus
(12 v)

[TonmoxeHue npoKapuoToB B
CHUCTEME OpPTaHUYECKOT0 MHUpA.
Crtpoenue 6aKkTepranibHON KIETKH.
Knaccudukanus 6akrepuil.
Mopdonorus 6akrepuii. [Ipocteie
Y CIIO’KHBIC METOJIbI OKpAITMBAHUS
Oakrepuit. Du3n0NI0TUs OAKTEPUI:
NUTaHUE, TbIXaHUe, POCT U
pa3MHOXKEHHE. 3HAKOMCTBO C
JIOMEHOM ApXxeun
(9KCTPEeMOPUITBHOCTD,
0COOCHHOCTH CTPOEHUS KJIETKH).

[IpakTuka.
JlabopatopHas pabota
«DUKCUPOBAHHBIE
nmpenapartbl OaKTepuil.
Omnpenenenue GopMbl
MIPEITIOKEHHBIX
KYJBTYp
MUKPOOPTaHU3MOB,
VICIIOJIB3YSI IIPOCTOU
METOJ1 OKPACKI.
JlabopaTtopHas pabota
«OnpeneneHue Tumna




MO0JI0YHOKHUCII0€ U CIIUPTOBOE
opoxenue. PoToTpodHbIE U
XeMOTpOo(HBIE OAKTEPUH.
Kunernueckoe onucanue mnpoiecca
pocTa MUKPOOPTaHU3MOB.
DKCNOHEHIMAIbHASI MOJENb POCTA.
Kuneruka rubenu
MUKPOOPTaHNU3MOB.

[Tatorennsie 6akTepun. YymHas
najgoyka U 4YepHas CMEpTh,
00TynH3M, CTOJIOHSK, TYOepKYyIIe3.
Hctopus 60pn0bI €
OakTeprabHBIMU MHPEKIUSIMU.
BoiiHa 6€CKOHEUHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIl.
MexaHu3MBbI IeHUCTBUI
aHTUOMOTUKOB. MeXKIIeTOUHAas
KOMMYHUKaIus 0akrepuid. YyBCTBO
KBOpYMa.

[Ipumenenue 6akTepuit
yenoBekoM. Kunetnueckoe
onucaHne OMOCUHTE3a MPOJTYKTOB
MHUKpOOpranusmMamu. bakrepun,
KOTOPBIE MOTYT pa3jlaraTh
IJIACTHK.

Muxkpoopranusmel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accolanum
PacTeHU C MUKPOOPTaHU3MaMHU

KJIETOYHOW CTEHKHU
METOJIOM OKpAIlIUBaHUS
o I'pamy» (tipu
HAJIUYUU PEAKTHUBOB).
JlaGoparopHas pabota
«IIpuroroBnenue
MPYKA3HEHHBIX
pernapaToB
MOJIOYHOKHUCIIBIX
OaKTepHii».
JlabopaTopHas pabota
«IToceB cMmbIBa ¢ pyK Ha
yamku lletpm».
JlaGoparopnas pabota
«Bplaenenune uyncTou
KyJbTYPbI OaKTEpHil.
Merton pa3BeeHUN.
Metox “CTOLAIIErO
IITPUXAY.
JlaGoparopnas pabota
«Mopdomnoruyeckas
XapaKTePUCTHKA
BBIJICJICHHON YHCTOU
KYJIBTYPHI:
XapaKTePUCTHKA
KOJIOHUH, (hopMa
OaKTepHii, TUI
KJIETOYHOU CTEHKW.
JlaGoparopnas pabota
«CpaBHEHHE pocTa
MUKPOOPTaHU3MOB Ha
yarike 6e3 u C
n00aBIeHUS
AHTUOMOTHKOB.
HUccnenosarennckas
pabota «Ilonck
MHUKPOOPTaHU3MOB
o0J1a1ar01MX
AHTarOHUCTUYECKOU
AKTUBHOCTBIOY.
HUccnenosarennckas
pabota «Bsinenenue
MOJIOYHOKHUCITBIX
OakTepHit,
UCCJIEIOBAHKE UX




AKTUBHOCTH.
Uccnenosarenbckas
pabota «Bbiaenenue
OaKTepuii MOJE3HBIX
JUIsL PACTEHUID.

Tema 3.
JykapuoTuidecKue
OpPraHu3Mbl B
OMOTEXHOJIOTHH
(Iu1ecHeBbIE TPUOBI,
APOAIKH,
Boaopociau) (12 u)

[1necHeBbIe rpUOBI TPOAYLIEHTHI
OMOJIOTUYECKH aKTUBHBIX BEIICCTB
OO611as xapakTEepUCTHKA APOXKIKEH
caxapomunietoB. cropus
UCIIOJIb30BAHUS IPONOKEH B
TPaAUIIMOHHON OMOTEXHOJIOTHH.
TexHoJIOruu BUHOJETUS U
XJ1e00IIeUCHMS,
CIIEHMATU3UPOBAHHBIE PACHI
Opoxckeil. MeTabomu3M JpoAoKen.
Peakuust cnupToBOr0o OpOKEeHMUS.
[TonydeHne BTOpUYHBIX
METa0OJMTOB B IPOXKax. J[poxxu
KaK MPOAYIEHTHI OMOTOIUIMB.
[Tonyuenue 1eeBBIX OCITKOB B
TPOMKAKAX.

OcoOeHHOCTH BEreTaTUBHOTO U
MOJIOBOTO PA3MHOKEHUSA Y
TPOXOKEN, 3HAUCHUE U3YUYCHUS
MUTO3a U IUTOKUHE3a JIJIs
ONTUMU3ALMHU TPOLIECCOB
KyJIbTUBUPOBAHUS IPOHKIKEBBIX
IITAMMOB, TOHUMAaHUS IPUYUH
MAaTOT€HHOCTH JIPOKIKEN U rprloB,
MoMCcKa MUIIICHEN (QyHTUIIUIOB U
Pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
penaparoB.

Bopopociu — nepcrieKTuBHbIN
0OBEKT sl MPOU3BOJICTBA OEJIKA U
yTJIeBOJI0B. broTexHomornueckue
METO/bl OYMCTKH TBEPJIbIX,
KUIKAX OTXOJIOB M Ta3000pa3HbIX
OTXOJI0B Mpou3BoicTB. CTOUHBIE
BOJIbl. CXEMbI OUYUCTKHU.
buodunbtpsel, a3poTeHKH,
METAHTEHKH, OKCUTEHKH.
AKTHUBHBIA UJT U BXOJISIIIME B HETO
MUKpOOpraHu3msl. Mcnonb3oBanue
BOJIOPOCJIEN B OUYMCTKE CTOYHBIX
BOJI.

JlabopaTopHas pabota
«Iloncuer knetok
TPOXKEN B Kamepe
['opsieBay.
JlaGoparopnas pabota
«OOHapyxeHHue
IPOTYKTOB CITUPTOBOTO
OpOKEHHUSI: STUIIOBOTO
CIUPTA U YTICKUCIIOTO
razay.

JlaGoparopnas pabota
«Habmronenue
Pa3MHOKECHHSI
JIPOMKKEBBIX KIETOK.
[Tpaktrnueckas padbota
«ITosmyyenue TBOpOTra M
Keupa Ha OCHOBE
MOJIOYHOKHUCIIBIX
OaKTepHii».
[Tpaktrueckas padbota
«OcHOBHBIE BU]IBI KBaca
U UX XapaKTePUCTUKA»
«poxxu u
MOJIOYHOKHUCITBIC
OakTepuu,
pUMEHSIEMBbIE IS
IIPOU3BOJICTBA KBACAY.
[TpakTuueckas padbora
«CpaBHUTETBHBII
aHaJIN3 Pa3BUTHS
JPOXKKEHN B a3pOOHBIX U
aHa’POOHBIX
YCIIOBUSX).
[Tpaktrueckas pabota
«MeTtoJ1bl OLICHKH
CBOWCTB
XJ1Ie0OMEeKapHbIX
TIPOAKAKEH.
OcobenHoctu
IPUMECHECHUS




IPECCOBAHHBIX,
CYIIICHBIX H
WHCTaHTHBIX
TIPOAKIKEN.
Uccnenosatenbekast
pabora «Bnusiue
(U3UKO-XUMHYECKHUX
(bakTOpOB Ha KAYECTBO
OMOTEXHOJIOTMYECKOU
npoayKiuu (KBac,
kedup, chIp, Xj1ed 1
Ip.)».
HccnenoBarenbckas
pabota «BnusiHue
(U3UKO-XUMHUYECKHUX
(bakTopoB Ha pOCT
Bojiopociu (Chlorella
vulgaris)».

Tema 4. HacnencrBenHocTs n [TpakTuueckas padbora
HacneacrBennast U3MEHYHUBOCTb — OCHOBHBIE «MoaundukanmoHHast
uHpopmanms (8 4) | CBOMCTBA )KUBBIX OPraHU3MOB. U3MEHUYUBOCTD (JIUCTHS,
N3menunBocTh. Buasl WUT'OJIKHA C OJTHOTO
U3MEHYHUBOCTb. JIepeBa)».
['en —maTepuabHBIN HOCUTEND [TpakTuueckas padbora
HACJIEICTBEHHOCTH U «I"eH — MHCTPYKIUS O
n3MeHuYnBocTU. HykenHoBbie cOOpKe KJIEeTKH (Ha
KUCIOTHI. JIokanu3anus oucepe win
TEHETUYECKOr0 MaTrepuasa B KOHCTPYKTOPE)».
KJIeTKe. JlesieHne KIIeTOK. [Tpaktrueckas pabota
Permmukarus JIHK. OcHoBHAas «Myranus Ha
JI0TMa MOJIEKYJISIPHON OHMOJIOTHH. oytepOpose (moboi
Tpanckpunuus. Tpancusauus. 00BEKT U3 MpeabIayIIeH
MyTauuu. paboThI, I/ie UBMEHEHHE
WHCTPYKIIUHU IPUBEIET
K U3MEHEHUIO
BHEIIIHETO BUJIA
00BEKTa)».
Tema 3. [TosmoxeHue BUPYCOB B CUCTEME [IpocmoTtp
BupycoJsorus (6 4) | oprannueckoro Mupa. CTpykTypau | JOKYMEHTAIIbHOTO
XUMUYECKUN COCTaB BUPYCOB. ¢buapMa o BUpycax.
Knaccuduxanust BUpycoB. [IpakTuueckas padora.
Penponykuus Bupycos. Bupycsl - | «MeTon pazBeaeHui».
BO30yauTeNN NHPEKIIMOHHBIX [Tpaktrueckas padoTa.
60me3neil. OHKOBHPYCHI. «TurpoBanue

baktepuodaru: crpoenue,

OakTeproarony.




CBONWCTBA, IPUMEHEHHE.
buonoruueckue MmeToasl 00pHOBI C
BHpYyCaMH.

Tema 6. I'ennas OCHOBBI TEHHOW HH)KEHEPUU. [IpakTuueckas padora
HHKEHepHus U Bektopa. Cnenuduueckue «OHI0HYKJI€a3bl
OMOTEXHOJIOT UM dbepMeHThI OaKTepHUH. pectpukimu (padoTa ¢
8 4) buorexHonoruu npoayKkuuu HYKJICOTUHBIMHA
0eJIKOB B OaKTEpHAIbHBIX MOCJIEIOBATENBHOCTSIMHU
KyJbTypax. JlocTHKeHHs TEHHON Ha Oymare)».
WHXEHEPUH 1 OMOTEXHOJIOTHH. [IpakTuueckas pabora
CRISPR/Cas — cuctema «I'eHHBIC HOKHUIIBI -
aJJallTABHOTO UMMYHUTETA CRISPR/Cas
Oakrtepuii u apxeir. [MO. Metonbl | (MOJeIupOBaHKE HA
nonxyuenust 'MO. oymare)».
Urpa-nuckyccns:
«Bpmrpaii rpaHT Ha
cozganue I'MOy.
Tema 7. JloMecTukanus OCHOBHBIX Juckyccus
Buorexnosoruu B JIOMAITHUX >KUBOTHBIX; «JloMecTukanusi, Bce Jin
’KMBOTHOBO/ICTBE COBPEMEHHBIE IKCIIEPUMEHTHI 1O pacTeHUs U KUBOTHBIE,
8v) JIOMECTUKAIIUU KUBOTHBIX KOTOPBIC JKUBYT PSAJIOM
(Jlucuua, HOpKa H JIp. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOW IIKOJIBI OJIOMAILIHUBAKOTCS?
akazeMuka bensena). MO’KHO JIU CUUTATH
CoBpeMeHHbIE METO/IbI B TapakaHa
KMBOTHOBO/JICTBE: TPAHCIJIAHTALINS | OJOMAIIIHEHHBIM
AMOPHOHOB, XUMEPHBIE )KUBOTHBIC, | JKUBOTHBIM?).
KJIOHUPOBAHHUE. [Tpaktrueckas padbota
OcHOBHBIE 00JIE3HH KUBOTHBIX U «Metoauka
pOJIb MATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB M Mapa3uToB B | (MOJEIMPOBAHUE HA
pa3BUTHH 3a00JICBaHUH JOMAITHUX | Oymare).
YKUBOTHBIX U1 OCHOBHBIX Mepax [Tpaktruueckas pabota
O0pbOBI C HUMHU; POJIb TIOJIE3HBIX «CocraBiieHue palrona
MUKPOCUMOMOHTOB B OpTaHU3ME MUATAHUS YKUBOTHOTO,
KUBOTHBIX. [TookuTensHoe 1 pacyeT pacxoJI0B Ha
no0oYHOe (OTPUIIATEIIHBHOE) COJICPKAHUEY.
BO3/I€ICTBUH aHTHOMOTHUKOB Ha HccnenoBarennckas
OpraHu3M B XOJ€ JICUCHHUS pabota «OrneHka
KUBOTHBIX; LIEJIU U 3a/1a4H KaueCcTBa MOJIOYHOM
BeTepUHapuu. buotexHonorus MPOTYKLIAW.
KOPMOBBIX IIpenapaTosB.
Tema 8. OCHOBHbBIE METO/IBI CEJIEKIINU. [Tpaktrueckas pabota
buorexHos0rum B I'ubpunuzanus. ®opmsl 0TOOpA. «BrIpamuBaem ropox.
PaCcTEeHHEBOJACTBE OcCHOBHbIE HANPABJICHUS Kak npoBectu




(10 4)

CEJIEKIINU: YITy4llIEHUE
YPOKANHOCTH, YCTOMYMBOCTH K
OMOTHUYECKUM U a0MOTUYECKUM
dakTopam.

OcCHOBHBIE TOAXObI CENEKINN U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuit, [ ubpuauzamusi,
OTJaJeHHas THOpHUIN3aLIHS,
MCKYCCTBEHHBIN 0TOOD, TETEPO3HC,
TpaHchopMalys, MyTareHes,
TeHETUYECKOE PEIaKTUPOBAHUE).
Uctopus cenekunn B Poccun n
MUpE, UCTOPUS Pa3BUTHS
BaKHEHIINX COPTOB KYJIbTYPHBIX
pacTeHuil.

Kax genoBek MOXeT

MO (ULIKPOBATH paCTEHUS?
I'ennas nrxeHnepus pactenuit: Yro
TAaKO€ T€HETHYECKAasi HHKEHEPHS
pacteHuii. TpaHCTeHHBIE paCTECHUS.
Meroasl nonyuenus. O0pa3oBaHue
OIYyXOJIEN Yy PaCTCHUM.
ArpobakTepuanbHas
TpaHchopmanus: Ti-1mia3smMuabl.
I'ensr T-JIHK. MonekynspHo-
TF€HETUYECKUE MEXAHU3MBI
TpaHchopmaruu. ['eneTnyeckoe
penaktupoBanue. CoBpeMEHHbIE
HOJXO/BI ¥ TOCTHKEHUS
TE€HETUYECKOT0 PEAAKTUPOBAHUS
pacTeHuil.

EcTb 11 xu3Hb B IpoOUpKe?
buoTtexHoorHs KyIbTYPHBIX
pacTEeHUM.

CKpElLIUBaHUE Y
ropoxa.
[IpakTuueckas pabora
«]'eHOMHBIE HOKHHUIIBI
(MoJleTupoBaHue
paboThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbekas
pabora «BripanBaHue
pacTeHul B IpOOHpKe»
(MOXXHO
BOCTIOJIb30BAThCS
pe3yybTaTaMu
MPEBITYIINUX
HKCIIEPUMEHTOB 110
COCTaBJICHUIO
MUTATEIbHBIX
PacTBOPOB IS
pacTeHuii).

Moayb «MoJsiekyjasipHble 0CHOBBI (pusnosiorun u papmaxosorum» 9 kiace

(68 yacoB)
Tembl OcHoBHOe coepkaHue JesATeILHOCTH
IIKOJbHUKOB
Tema 1. BBenenue. buorennbie 21eMEHTHI: HUccnenosarennckas
dusnosiornyeckas opranorensl: O, C, N, H. paborta
xumus (20 v) AxTuBHBIE POpMBI KHCITOpOaa, ux | «KoandyecTBeHHas
MOJIy4YeHUe, HeUTpaau3anusl. OIIEHKa COJIeP>KaHUS

MakposneMeHTbI: TPOLEHT

MHKPOS3JICMCHTOB NJIN




COJIEp’KaHUS B OPTaHU3ME,
BBITIOJTHSIEMAas (PyHKITHSA,
coAepKaHHE B MPOIYKTaX MUTAHUS.
Ca2+ - cBI3BIBAIOIINE OCIIKH,
JICTIOHUPOBAHUE KAJIBIIHSI,
peryJsiiis ypOBHA KaJlbIIUs B
OpraHu3Me: TOPMOHBI IToYeK. Mg —
CTpoeHHE XJIopoduIa, ero
AKTUBALIMS COJIHEUHOW SHEPTrUEH.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIaX COJIepIKaTcs,
BBITIOJTHSIEMAas (PyHKITHSA,
COJIep>KaHME B MTPOAYKTaX MUTAHMUS.
[TocnencTBus nepeao3uPOBKU
MHUKpOdIeMeHTaMu. Fe —
yCBaMBAEMbI€ TUIIbI COCTMHECHUI
xesesa. I'eMornporenHsl,
reMOIIMaHuH, TUTOXpOoMbI. Cu —
YCBOCHHUE U TPAHCIIOPT ME/IU.
benku, conepxaiiue Meab.
[TaTonornueckue CUHIPOMBI
Menke u Bunbcona, CBsI3aHHbBIC C
MeTabO0JIM3MOM MEIH.

TOKCHYHBIE PJIEMEHTBI
[Tepuoauyeckoil CUCTEMBI 115t
opranu3Ma. Biusinue HegocTaTka
MaKpo U MUKPOIJIEMEHTOB Ha
YKUBBIC OPTAHU3MBI.

XKupsi. 3aboseBaHus YeI0BEKa,
CBSI3aHHBIC C HAPYILICHUSIMU
KUPOBOTO OOMEHa.
Juncnununemun.

VrieBospl. 3a00JiIeBaHU YeIOBEKa,
CBSI3aHHbBIEC C HAPYUIECHUSIMU
yTJIeBOIHOrO0 oOMeHa. CaxapHbIii
nra0eT.

benku. Ctpoenue. 3aboeBanus
YeJI0BEKa, CBSA3aHHBIC C
HapylIEeHUsIMUA O€TTKOBOTO OOMEHa.
OyHkuu 6enKoB. DepMEHTHI.
Mexanusm aenctus. Knaccsl
(hepMEHTATUBHBIX PECAKIIUM.
KodepmenTsi.

BuTtaMuHbl KUPOPACTBOPUMBIE,
BoJiopacTBOopuMbIe. [IpeBparenue

BUTaMHHOB B ITUIIEBBIX
IIPOYKTaX».
[IpakTueckoe 3ansTue
«KayecTBeHHBIE
peakuuu Ha
OpraHUYECKHe
MOJIEKYJIBD.
[IpakTrueckoe 3aHsATHE
«JIeHaTyparys OEIKOB
[IpakTueckoe 3ansTHe
«3yueHne akTHBHOCTH
aMUJIa3b».
[IpakTueckoe 3ansTHE
«JImanu3s (kimeTouka

Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBI
Ko(hepMEeHTOB. ABUTAMHHO3HI.
OcHOBHBIE TUITBI META00TMYECKUX
peakiuii. buosneprernyeckue
npouecchl. [ mukonu3s. [uki
Kpe6ca. Llens nepenoca
31EKTPOHOB. OKHUCIIEHUE KUPHBIX
kucioT. Katabonusm
AMHHOKHCIIOT. [ TFOKOHEOTeHE3.
CuHTE3 YIIIeBOI0B, OCIIKOB,
KUPOB. MeTabomuTHueckue
3a0oneBanus. [Ipaktnueckoe
3aHATHE: «PEUICHUE 3a/1a4 Ha
SHEPreTUYECKUI OOMEHY

Krnetka. [Tonsitue MeMOpaHsbi.
Oyakmy MmeMOpaH. Buipl
TPAHCIIOPTA B KIIETKY.
MeMOpaHHbIE OPTaHOUIBI.
3aboseBaHus CBSI3aHHBIE C
HapylieHueM paboThl MeMOpaHHBIX
opraHesui, 60J€3HU HAKOILJICHUS.
THuIbI KOHTAKTOB MEXY KIIETKAMH.
3HaYCHUE MEKKIICTOUYHOU
KOMMYHUKAIIUU JJISI 3] 0POBbsI
opraHu3ma.

Anpo. YpoBHU ynaKOBKH
XpOMaTHUHA. XPOMOCOMHBIE
Tepputopun. HememOpanHbie
OpraHOUJIbI.

Tema 2.
MouiekysipHast
ouoJiorust (20 4)

OcCHOBHbBIE BEXU PA3BUTUS
MOJIEKYJISIPHOM OMOJIOTHH.
HyknenHoBbIE KUCIIOTHL.
OCHOBHBIE IPUHIIUIIBI CTPOCHHUS.
MartpuuHblie CUHTE3bI. Permkanus
— OCHOBA KJIETOYHOTO JEIECHUS.
[IpuHUMNBI pEeTUIMKALIUY.
Myranuu. Yo BbI3bIBaET
n3meHeHus B crpoenun JJHK.
[IpunHMns! penapanuu.
Tpanckpunusi.

I'enetnueckuii koa. TpaHcsuus.
Opranusanus reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPENCTBA,
MEXaHW3MBbI UX IEUCTBUS.
Opranu3zanus renoma 6akTepuit

[Tpaktrueckas padbota
«Brigenenne JIHK u3
OaHaHay.
[Tpaktuueckas pabota
«Mopens JIHK-
OpHUTaMI.
[Tpaktuueckas pabota
«Omnpenenenue
KayecTBa MpenapaTroB
JIHK ¢ momomnipro
cnexkTpooToMeTpun»
(Mpy HATUYKUH
000py10BaHuUs ).
[Tpaktuueckas pabota
«PennnkatuBHast
MallMHa (Urpa-




AHTHOaKTEepUaIbHBIE MPENapaThl.
Opranusanusi TeHOMa 3yKapuoT
I'eHOMHOE pelakTHpOBaHUE.

JIEMOHCTPALIHS )».
[IpakTuueckas pabora
«THP (Monens
aMITuuKaIus Ha
oymare)y.
[IpakTuueckas pabora
«Cuna mpomMoTopay.
[IpakTuueckas pabora
«Pemenue 3a1ayu Ha
TeHETUYECKUHN KOJI».
[IpakTuueckas pabora
«DonauHr 6ETKOBY.
Uccnenosarenbckas
pabota
«PacnpocTpanenune
AHTUOUOTUKOPE3UCTEHT
HBIX OaKTepUid».
[TpakTuueckas padbora
«Pabora B
COBPEMEHHBIX
FeHETHYEeCKUX 0a3ax
naHHbIX. [[poBeneHue
In silico ananuza

II0CJIEIOBATEIIbHOCTEN
T€HOB.
Tema 3. [Tonsarue o nexapcrBax. [Ipunnumne! | MccnenoBarensckas
dapmakosiorus MO/IX0/1a K MOMCKY HOBBIX pabota «IKCrepuMeHTa
(28 u) JIEKapCTBEHHBIX CPEJICTB. 10 OMPEACIICHUIO

CKpUHUHT ¥ €r0 METOJIBI.

ITytu BBegenus JIC.
dapmMaKkOKHHETHKA JICKaPCTBEHHBIX
BeliecTB. BecackiBanue
(abcopOrus) nexapcTB. OCHOBHBIE
MEXaHU3MbI BCACHIBAHUSI.
TpaHcnopT JIEKapCTBEHHBIX
BeleCTB. [ 'eHbl 1 OeKu nepBo
¢azsl buoTpanchopmanmu. [lytn
BBIBEJICHUS JICKAPCTB U3
opranu3Ma. DKCKpeius u
sanUMUHAIMS. ['eHbI 1 Oenku
BTOPO# (pa3bl OuoTpanchopmanuu.
®apmakoauHaMuka. [ 1aBHOE U
1mo00YHOE, pe30pOTHBHOE U
MECTHOE, IPSIMOE, HEMPSIMOE U
pedaexkTopHOe AeHCTBHE.

TOKCUYHOCTH BEIIICCTB
Ha apTEeMUAUSIX).
[Tpaktrueckas padbota
«Kapra skcnpeccun
n0(haMHHOBBIX U
CEPOTOHMHOBBIX
pelenToOpoB B MO3Te
MBIIICI.
HccnenoBarenabckas
pabora
«lloBeneH4yeckue TeCThl
Ha pbIOKax Danio rario.
CaeTio-TeMHas
KaMmepay.
HccnenoBarenbckas
pabota
«lloBeneHuyeckue TeCThl




Bubl B3anmMoaencTBUA JIEKAPCTB.
CunHeprusM U aHTaroHU3M Ipu
COBMECTHOM JICVCTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTHU
TpancMeMOpaHHBINM CUTHAJIUHT.
TuIIBI KJIETOYHBIX PEUEITOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJIbI,
KaTaJTUTUYECKHUE U COTPSKEHHBIE C
G-0enkamu; BHYTPUKJIETOYHBIE:
[UATOIJIA3MATUYECKHUE U SIJICPHBIE.
MexaHu3Mbl TUTaH-peLeITOPHOTO
B3anMoercTBUA. CEJIEKTUBHOCTD
(M30MpaTenbLHOCTD) JEHCTBUS,
CBSI3b «XMMHUYECKasi CTPYKTypa —
dapmakonoruyeckas akTHBHOCTb
BEILIECTB»

DapmMaKoJIOrHYE€CKON MOTYJIISALUN
CHUHANTHUYECKON XOJIMHEPTUUECKOMN
nepenaun. MosiekyasspHbIN
MEXaHU3M JEHUCTBUS U
dhapMakosioruyeckue cBoiictea M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJOKATOPOB U
KypapenogoOHbIX CPEACTB.
PapMaKoJIOrH4eCKast PEryJIsaLns
AKTUBHOCTHU aJIPEHEPTUUECKOTO
cuHarnca. AIpeHOMUMETHUKH,
aapeHoOI0KaTOPHI,
CUMITAaTOIUTHKHU.

MonexynspHas hapMakoIorus
AHTUAJJIEPTUYECKUX CPEACTB.
['mcTaMUHOBBIE pELIENTOPHI: THUIIBI,
MOJIEKYJISIpHAsE OpTaHU3alIHsl.
Crabunmn3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
JIEHCTBUSA, OCOOCHHOCTH
KJIMHUYECKOTO MPUMEHEHUSI, TOUKH
IIPUIIOKEHUS JEUCTBUS
WHTUOUTOPOB JIUITHIHBIX
MEUATOPOB.

MexaHu3M JEUCTBUS U
PUMEHEHUE ITPenapaTos,
CTUMYJIUPYIOIIUX MPOLIECCHI
nMMyHHUTETa. DapMakoJIornyeckas

Ha pbIOKax Danio rario.
OTkpbITOE TTOJIEY.
UccnenoBatenbekast
pabota
«IToBeneHueckme TECTHI
Ha priOkax Danio rario.
CraiiHOe TTOBEICHHEY.
[IpakTuueckas pabora
«BnmsHHE agpeHanHa
Ha CEpJICYHbIE
COKpAILEHUs
(mporpammHoOe
obOecrieueHue ).
[IpakTnueckas padbora
«I"'ucronornyeckue
npenapaTbl UMMYHHOM
CUCTEMBD».
[IpakTnueckas padbora
«I'ucromornueckue
MpenapaTbl HEPBHOMN
CUCTEMBD».




XapaKTEPUCTUKA UHTEPICUKUHOB:
MOJyYEHUE, MEXAHU3M JICVCTBHS,
npuMeHeHre. OCHOBBI
naTo(U3n0I0THH OCTPO(Pa30BOro
OTBETAa, MEIUALIMS BOCITAJICHUS.
MounekyJISIpHbIA MEXaHU3M
IIPOTUBOBOCIIAIIUTEIBLHOTO
JICUCTBUS
IFOKOKOPTUKOCTEPOUIOB,
HECTEPOUJTHBIX
MPOTUBOBOCIIAIMTEIBHBIX CPEJICTB.
[TonsiTHEe 0 HAPKO3€ U HAPKO3HBIX
npenaparax. Kiietounsli u
HEPBHBIM HAPKO3.
dapmakosiornyeckas
XapaKTEepUCTHUKA OTJEIbHBIX TPYIII
HapKO3HBIX CPEJCTB.
[TocienoBaTenbHOCTD IEUCTBUS HA
LEHTPAIBHYIO CUCTEMY.
DuU3NoIIOrHIECKUM COH; (ha3bl CHA.
Bunapr Hapymennit cHa [lonsitue o
MEJIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUITHOTHUKAX).

MousekynsipHbIE aCHEKThI
Houuienuuu. OnuaTHbIe
pELEenTOPhI, UX TUIIHI.
DHkedanuHbl U SHAOP(OUHBI -
SHJIOT€HHBIE JIUTAH/Ibl ONTUATHBIX
pEeLenTopoB.

AHTHIICUXOTHUYECKOE JIEHCTBHUE,
BIUSIHUE HA QYHKIIUIO
SKCTPAIUPAMUIHONU CUCTEMBI,
AMOITMOHAIIbHYIO CPepy, PBOTHBIN
LEHTP, apTepHUATBLHOE JIaBJIICHHUE,
LHEHTP TEPMOPETYJISALINY.
MounekyJisipHbIE MEXaHU3MBI
JIEUCTBUSI HEUPOJIETITUKOB,
BIIMSHHUE Ha JO0(PaMUHOBBIE,
CEpOTOHUHOBBIE, ATIPEHO- U
TUCTAMUHOBBIE PELENTOPHI, UX
JNEUCTBHUE HA KIIETOUYHbBIE
MeMOpaHbl, Ha ISTTOHUPOBAHHE
TKAHEBbIX MOHOAMHHOB.
[ToTeHMan-3aBUCUMBIE HATPUEBBIE




KaHaJIbl KaK MUIIICHH JICHCTBUS
MECTHBIX aHECTETHKOB. CII0COOBI
MHTHOMPOBAHHUS MTOTEHIINA-
3aBUCHUMBIX HaTPUEBBIX KAaHAJIOB
MECTHBEIMH aHECTETUKAMH.

Moayab «MoJiekyJisipHble OCHOBBI cejieKuun» 9 kiacc (68 yacon)

n3MeHenus B crpoenun JIHK.
[IprHIMIBI penapanuy.
Tpanckpunius. ['eneTnueckui
kox1. Opranu3anusi reHoMa BUPYCOB
[IpoTuBOBHUpYCHBIE CPEACTBA,
MEXaHU3MBbI UX TEUCTBUSI.
Opranuzanus reHoMa OakTepuit
AHnTHOaKTEpUaIbHBIE TPEAPATHI.
Opranu3zaiusi reHoMa 3yKapuoT
I'eHOMHOE penakTUpOBaHHUE.

Tembl OcHoBHOe coepkaHue JesATeIbHOCTH
IIKOJIbHUKOB
Tema 1. OCHOBHBIE BEXU pa3BUTHS [IpakTuueckas pabora
MouiexkysipHast MOJIEKYJIAPHON OMOJIOTHH. «Bpiaenenune JIHK u3
ouoJiorust (20 4) HykenHOBBbIE KUCIIOTHI. OaHaHay.
OCHOBHBIE IPUHIIUIIBI CTPOCHUS. [IpakTuueckas paborta
Martpuynsie cuHTe3bl. Perumnkanus | «Mogaens JIHK-
— OCHOBA KJIETOYHOTO JEJIECHUS. OpHUTaMm.
[IpyuHLIMIBI pEIUTUKALUN. [TpakTuueckas pabora
Mytanuu. UTo BhI3bIBAET «Omnpenenexue

KadecTBa MpenapaToB
JAHK ¢ nmomonibio
CHEKTPO(HOTOMETPUL
(mpy HaTU4YHUH
000py0BaHNUSA).
[Tpaktrueckas pabota
«PerummkaTuBHas
MaiuHa (urpa-
JEMOHCTPALIHS )».
[TpakTuueckas pabora
«[IP (Mmonens
aMIuinuKamms Ha
Oymare)».
[TpakTuueckas padbora
«Cuia npoMoTOpay.
[TpakTrueckas padbota
«Pemienue 3a1a4 Ha
TEHETUYECKUU KOJ.
Tpaucaauusy.
[Tpaktruueckas pabota
«DonauHr 0EIKOBY.
Hccnenosarensckas
pabota
«PacripocTpanenue
AHTUOMOTHKOPE3UCTCHT
HBIX OaKTepuii».
[IpakTuueckas padora




«PaboTa B OBpeMEHHBIX
FeHEeTUYECKHUX 0a3zax
naHHbIX. [IpoBeneHue
In silico ananu3za

nocJie0BaTeIbHOCTEN
T'€HOBY.
Tema 2. [Ipenmert reneruxu. Kparkas Ponesas urpa
MoJiekyasipHbIe UCTOpUS PA3BUTHSI IPEACTABICHUS | «AJLIEITI.
OCHOBBI F'€HETHUKHU O HACJIEICTBEHHOCTH. UccnenoBaTtenbekuii
(20 v) OT rena K Ipu3HaKy: KaKk poeKT MyTareHHbIe
packpacuthb KoTa. YTo Takoe (bakTopHI.

npu3Hak? I[IyTe OT reHa 1o
npusHaka. Myranuu. Asienu.
I'eTepo3UroTsl ¥ TOMO3HUIOTHI.
JIoOMHHaHTHBIE U PELIECCUBHBIE
aJuIeTu.

I'ens1 cTposT Opranusm.
BxiroueHue 1 BBIKIIFOUEHUE
6omb1oro Habopa renon. Kak
KJIETKH IOHUMAIOT, KAKUE TE€HBI
JOJKHBI paboTaTh.

JIucKkpeTHOE HacIe0BaHUE
PU3HAKOB. 3aKOHBI MeHaens:
OJIMH T€H - OJIMH npu3HaKk. Cxema
CKpEIIUBaHUA. 3aKOH
€AMHO00pa3usi THOPHUIOB TIEPBOTO
MOKOJICHUA. 3aKOH PaCIIETUICHUS
IPU3HAKa BO BTOPOM IOKOJIEHUH.
3akoHbl MeHens: HECKOJIbKO
I'€HOB - HECKOJIbKO MPU3HAKOB.
JuruOpuaHoe CKpelBaHue.
He3zaBucumoe pacxoxaenue
xpomocoM. ClieruieHHOe
HacJieJOBaHHe.

B3aumonaelicTBue reHoB.
AJNENBHOE U HEAIUIENBHOE.
Onpenenenue nona. [lonossie
XpoMOocOMBI. CaMIIbl U CAMKH.
Brusane pakTopoB okpysxaroriei
cpenbl. XpOMOCOMHOE
onpeznenenue noia. [lomoseie
xpoMocoMmbl. [Ipobnema
JOTIOJIHUTEIBHOU X-XPOMOCOMBI Y
AKEHUIUH. TpeXUBETHBIE KOIIKH.

Ponesas urpa «Cyanba
KJIETKW». [ eHbI-
IIEPEKIIF0YATENH.
[IpakTueckoe 3aanne
«ANTOPUTMBI 17151
KJIETOK.
[IpakTyeckoe 3aianue
«Enunoobpasue
MIEPBOTO MTOKOJICHUS.
[IpakTueckoe 3ananne
«Pacienienue Bo
BTOPOM MOKOJICHUW.
HccnenoBarenbekuit
IIPOEKT «3aKOoHbI [ .
Mennens B
DKCIIEPUMEHTED.
[IpakTueckoe 3aanue
«Pemerka [lenneray.
[IpakTueckoe 3a1anne
«HacnenoBanue,
CLIETUIEHHOE C TTOJIOM.
[IpakTueckoe 3aHsaTHE
«B3anmoencTBus
TreHOB (MOJICIMPOBAHUE
CHUHTE3a U TPAHCTIOpPTA
MIUTMEHTA B KJIETKY)».




Tema 3.
MoJiexyJsipHbI€e
OCHOBBI CeJICKIIUH
(28 4)

I'eHbl B monynsusix: BEJIUKOE
paBHoBecue. [lonyisnus. HacToTsl
BCTPEUYAEMOCTH MPU3HAKA U
ajuiens. Y paBHEHUE XapIu-
Baitn6epra. I[lomymsiuu
MEHSIIOTCS: YHCIEHHOCTb,
MUTpaLMs ¥ BBIOOp Cympyra.
@aKTOpbl, KOTOPHIE BEIBOJSAT
MOMYJISIIIUIO U3 PABHOBECUS Xapau-
Baitn6epra. UucineHHOCTh
nonyssinuu. Ponesas urpa
«9ddekt ocHoBarens». perid
reHoB. Myranuu. Hecnyuaiinoe
ckpenuBanue. M3onsamus.
[Tonynsiuuu MEHSIOTCS:
€CTECTBEHHBIN 0TO0Op. Mexanusm
JIEUCTBUS €CTECTBEHHOTO 0TOOpA.
JIBroKymuii oToOp.
Monuduxarmonsas
U3MEHYUBOCTh. CTaTUCTUYECKHUE
0COOEHHOCTH MOIU(PUKAITUOHHOM
n3MeHunBocTH. HaciemoBanue
KOJIMYECTBEHHBIX MPU3HAKOB.
KonuuecTBeHHBbIE TPU3HAKHY.
CpenoBas U3MEHYNBOCTh
npusHaka. Koappuuent
HACJIEyeMOCTH Npu3Haka. OTBeT
Ha otOop. [lonck reHos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIEOTUIHBIE BAPUAHTHI
reroB. JIHK-uumn. [TomHOreHOMHBIN
aHaJIU3 aCCOLMAIIUU.

«OMBI» HaJl TEHOMOM.
[Toctrenomuas spa. OOpaTHas
reetuka. «OMHUKCHBIE»
uccnenoBanus. [Iporeom,
MeTabosioM. JloMecTuKanus u
IEHTPBI TCHETUYECKOTO
pazHooOpa3susi. [Torcku pactenuii ¢
«XOPOIIMMUY» MPU3HAKAMHU JIJISI
yenoBeka. LleHTpbl reHeTUYecKoro
pasHooOpa3sus. Huxomait iBaHoBHY
BaBuos. Cenexuusi.
KomOuHannonnas u ruGpumaHast
cenekuus. I'ereposuc.

[IpakTrueckoe 3aganue
«YacToTn! anjenei,
T€HOTUIIOB U
(EHOTHUTIOBY.
HccnenoBarenbckuit
MPOEKT «AHAIIN3
IeHETUYECKOM
CTPYKTYpPHI OMYJIALUN
(Ha OCHOBE 3aKOHA
Xapnu-Baiiabepra)y.
Ponesas urpa « ¢ dexr
OyTBIJIOYHOTO
TOPJIBIIIKA.

Ponesas urpa
«EcTecTBeHHBIN
oTOODY.
HccnenoBarenbckue
paboTHI
«MonudukanroHHas
HM3MEHYHBOCTh
pacTeHui B peaenax
BallleTO MECTa
JKUTEIILCTBAY.
[IpakTueckoe 3a1anne
«ATPOHOMBD».
IIpakTrueckoe 3a1anue
«['oMoJioruueckue
PSLABI HACJIECTBECHHOM
M3MEHUYUBOCTH.




CoXpaHHTh U U3yUUTh T€HBI, YTOOBI
MEHATh Oynyniee. Kak nmpaBuiibHO
XpaHuTh reHsl. Komteknun
TEHETUYECKUX PECYPCOB PACTECHHUIA.
[TpakTuky™m u/minm
UCCIIENOBATENbCKUIN TPOCKT:
MeTob1 KyJIbTUBUPOBAHUS 1n Vitro
JUISl COXPAHEHUS TEHETUYECKUX
PECYPCOB pAaCTEHHUM U JUIS
YCKOPEHHOM CEJICKIIUH
['eHeTyeCcKue HEHTPHI B HAILIECH
cTpaHe. [ e 3aHnMaroTCA
TEHETUKOW U TECHOMUKOM JUIST HY XK/
CEJIbCKOT'O XO3SIMCTBA.




AOKYMEHT NOANUCAH
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