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COJEP)KAHUE

IHosicHuTe IbHAA 3alIUCKA

AXTyanbHOCTh U HA3HAYCHHUE TPOTPAMMBbI

BapuaHTsl peanu3anuu nporpaMMsl U (pOpMbI TPOBEACHNUS 3aHATHIA
B3anMocBs3b ¢ MporpaMMoi BOCITUTaHUS

Oco6enHocTy paboTHI MeAarora mo MporpaMme

ConeprxaHue Kypca BHEYPOUHO 1esITeJIbHOCTH

Monynb «Kak >KUBOTHBIE U PACTEHHUSI IPUCITIOCAOINBAIOTCS (IBOIFOIMOHHAS SKOJIOTHS)
5-6 kaccel (34 yaca)

Moayis «OCHOBBI pacTeHHEBOACTBaY 7-8 kiacchl (68 yacoB)

Monynes «buorexnonorumn» 7-8 kinacchl (68 4acon)

Monayabs «MonekysipHbie OCHOBBI (hr3ronoruu u hapmakosorum» 9 kiacc (68 yacos)
Monynb «MosekysipHble OCHOBBI celeKInmn» 9 kiace (68 yacoB)

IInanupyembie pe3yJibTaThl 0CBOCHHS KyPCa BHEYPOYHOM AeSATEILHOCTH
JIMYHOCTHBIE pE3yJIbTaThI

MeTtanpenMeTHbIE pe3yIbTaThl

[IpenmeTHbBIE PE3yNILTATHI

TemaTnuyeckoe NJIAHUPOBAHME

Monynb «Kak )KMBOTHBIE U pACTEHUSI TPUCTIOCAOIUBAIOTCS (IBOIIOLMOHHAS SKOJIOTHS)
5-6 kiaccel (34 yaca)

Monayabs «OCHOBBI pacTeHHEBOACTBa» 7-8 kiacchl (68 vacoB)

Monynb «buotexnonorun» 7-8 kiaccsl (68 yacoB)

Monynb «MosekysipHble OCHOBBI (hrszuosioruu u hapmakonorum» 9 kinacc (68 yacos)
Monynb «MonekyspHbIe OCHOBBI cesieKIuu» 9 kiacc (68 yacos)



IHOACHUTEJIBHASA 3AIIMCKA

AKTYyaJlbHOCTh W Ha3HauyeHue mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUU C TpeboBaHusMu DeneparbHOrO TOCYyAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa OCHOBHOTO o0OmIero oOpa3oBaHUs, OPHUEHTUPOBaAHA Ha OOECIEeUCHUE
WHIUBUIYATBHBIX TOTPEOHOCTEH OOy4aromuxcsi W HampaBieHa Ha JOCTHKCHUE
TUTAHUPYEMBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMbl OCHOBHOTO OOITIETO 0Opa30BaHUS C
y4eTOM BBIOOpa YYaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHUNM KYpCOB BHEYPOUYHOMU
JEeSATEIbHOCTH. JTO MO3BOJISET 00ECIEUUTh EJUHCTBO 00s13aTebHBIX TpeOoBaHuit ®I'OC
BO BCEM IMPOCTPAHCTBE IIKOJHHOIO OOpa30BaHUS: HE TOJIBKO HAa YPOKE, HO U 3a €ro
npeaeiamMu.

AKTyaJIbHOCTh ~ pealiM3allii  JaHHOM  mporpamMmbl  OOyCJIOBJIEHAa  caMoOU
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKOM ACATEIBHOCTU. DTA NEATEIBHOCTD JCKUT
B OCHOBE MTO3HABATEILHOTO MHTEpeca peOeHKa, SIBISETCS 3aJI0TOM YMEHUS IJIaHUPOBATh
Jt00BIE ICUCTBUS U BAXKHBIM YCIIOBUEM YCIICITHOM peanu3aiuu uaei. Jlroopie n3MeHeHus
COBPEMEHHOT0 O0O0IlecTBa CBsI3aHbI C TPOEKTaMH W HCCIECIOBAaHUSIMH — B HaykKe,
TBOpUYECTBE, OM3HECE, OOIMCCTBEHHOM XM3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTH OO0YyYaromerocsi sBisgeTcs (GOPMHPOBAHUE OCHOBHBIX HABBIKOB IPOEKTHO-
MCCIIEIOBATENLCKOM IeATETbHOCTH.

[Tporpammoii mpemycMoTpeHO (GOPMUPOBAHHWE COBPEMEHHOTO TEOPETHUYECKOTO
YPOBHSI 3HaHWUW, a TaKXKe U TMPAKTUYECKOrO OMbITa padoThl € JIabOPaTOPHBIM
o0opyI0BaHMEM, OBJIAJIEHUE TPUEMaMHU HCCIIEIOBATEIBCKON NESITeIbHOCTH. MeTombl
OpraHu3aluu  00pa30BaTENIbHOW W  HAYYHO-UCCIIENOBATEIbCKOW  JCSTEIHHOCTU
peaycCMaTpUBalOT (HOPMUPOBAHKE Y OOYYAIOMIUXCS HECTAHJAAPTHOTO TBOPUYECKOTO
MBIIIJIEHUS, CBOOO I CAMOBBIPAKCHUS | HHAUBUIYATLHOCTH CYXKICHHM.

Jlnis monmHOTO ydera MOTpPeOHOCTEW yYalMxcs B TMPOTPaMME HCIOJIb3YeTCs
mudGepeHIUPOBAaHHBIA TOAXOA, YTO CTHUMYJUPYET YYallerocs K YBEIWYCHUIO
MOTPEOHOCTH B MHIANBUYATbHON, MHTEIUIEKTYaIbHOW ¥ MO3HABATEIHLHOU JIEATETLHOCTH
Y Pa3BUTHUIO HAYYHO-KMCCIICIOBATEIHLCKUX HaBBIKOB. [Iporpamma cranet BocTpeOOBaHHOM
B TMEpPBYIO Ouepenb IIKOJbHUKAMH, KOTOPbIE HWMEIOT CTOWKWHA WHTEpeC U
COOTBETCTBYIOIIYIO MOTHBAIIMIO K U3YUCHUIO MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIa,
€CTECTBEHHBIM HayKaM M TCXHOJIOTHSIM.

B mozpocTkoBOM BO3pacTe ydamiecs MposBIIIOT CBOIO 3aUNHTEPECOBAaHHOCTH B TOM
WIM WHOM 00JlacTH 3HAHWK, HAYyYHOM HANpPaBJICHUM WIM MPOQPECCHOHATBHON
nesTenbHOCTH. TakuMm o0pazoM mNpoucxoAuT (GOPMHUPOBAHWE IIO3HABATEIBHOU U
MPO(ECCUOHATIEHON COCTABIISIONICH JTUYHOCTH, MIOMOTAET ydaleMycsl B OMpeaesieHun
OyyIiero *KU3HEHHOTO ITyTH U B TPO(PECCHOHATLHOM BHIOOPE TIOCIIE OKOHYAHUS IITKOJIBI.
[TogoGHOTO posIa 3aMHTEPECOBAHHOCTh CTUMYJITUPYET MOCTOSIHHOE JKEJIaHUE MTKOJIbHUKA
K TO3HAHWIO HOBOrO, PACHIMPEHUIO U YTIyOJNEHHIO COOTBETCTBYIOLIUX 3HAHUU, U



NOJIy4YEHUI0 HOBBIX B TOM YMCIIE NPAKTUYECKHMX HABBIKOB, a TAaK)XE€ MOTHBUPYET
ydaiierocsi Ha mpoOpUEeHTAIIHIO.

[TporpaMMa HaleneHa Ha MOMOIIb PEOEHKY B OCBOGHMHM OCHOB OpraHM3alMM U
OCYIIIECTBJICHUSI COOCTBEHHON MPOEKTHO-UCCIIEI0BATENBCKON JIEATENBHOCTH, a TAKXKE B
npuoOpeTeHN  HEOOXOAMMOTO  OmbITa g paboThl  HaAd  WHAWBUAYAIbHBIM
UCCIIEIOBAaHUEM WU MpoeKToM. [IporpaMma moMoXeT MIKOJIBHHUKY B OoJiee TIIyOOKOM
U3YYECHUU UHTEPECYIOIIel ero o0IacTi €CTECTBEHHBIX HAyK, a TAaKXkKe B MPUOOPETEHUN
Ba)KHBIX COLIMAIBHBIX HABBIKOB, HEOOXOIMMBIX JUIsl MPOJYKTUBHOW COLMAIIM3ALMHN U
(opMUPOBaHUSA IPaXKTAHCKON TTO3ULIMH:

— HaBbIKa CAMOCTOSITEIBHOIO PEIIEHUS aKTyaJbHBIX MCCIIENOBATEIBCKUX HWIIU
NPaKTUYECKUX 3a7ad, BKIIOYAIOMIETO0 B ce0s yMEHHE BHJIETh U AHAIM3UPOBATH
npoOiemMbl, HYXXJAIOIIMECs B PEIICHUH, YMEHHE [eTalbHO mpopadaTbiBaTh U
pean30BbIBaTh CIOCOOBI pabOThl ¢ HUIMH, YMEHHE IIJIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSITEJIbHO KOHTPOJIUPOBATH CBOE MPOJIBUIKEHUE K JKEITAEMOMY pe3ybTaTy;

— HaBblKa TN€HEPUPOBAHHUS M O(OPMIICHHS COOCTBEHHBIX HJEH, OOJeueHUs UX B
yI0OHYIO JJId pacupocTpaHeHus: Gopmy;

— - HaBbIKa YBXKUTEIBHOTO OTHOLLIEHUS K Uy KMM B3IJIs,IaM U UJ1eIM, 0(OPMIIEHHBIM
B paboTax JApyrux JIOJed, APYrMX aBTOPOB — BIAJAEIbLEB HHTEIUIEKTYalbHOU
COOCTBECHHOCTH;

— HaBblKa  MNYOJIMYHOrO  BBICTYIUIGHHMS — mepel  OONpUIOW  ayAUTOpHUEH,
apryMEHTUPOBAHMS W OTCTAaWBAaHMS CBOEH TOYKH 3pPEHUS, OTBETOB Ha BOIPOCHI
CBEPCTHHUKOB M B3POCIbIX, YOSKIEHHUS APYTUX B CBOEH MpaBOTE, MPOJBUKEHHS CBOUX
uJei;

— HaBblKa pabOThl CO CHNEUHATM3UPOBAHHBIMU KOMIIBIOTEPHBIMU MPOTrpaMMaMu,
7a00paTOpHBIM  O0OPYAOBAaHUEM, TEXHUYECKUMH YCTPOWCTBAMH, OMOIMOTEYHBIMU
GoHIAMM W HUHBIMU pECypcaMH, C KOTOPBIMH MOXET OBITh CBsI3aHa MPOEKTHO-
MCCIIEI0BATENbCKAs AESITEIBHOCTD NIKOJIBHUKA.

Kpome Ttoro, paGora MIKOJIbHHKA HaJ MPOEKTOM WM HCCIEIOBAaHUEM OyAeT
CHOoCcOOCTBOBAThH U PA3BUTHIO €TO aJIEKBATHON CAMOOIICHKH.

BapuaHTtsl peasu3anuu nporpaMmmsl 1 popMbl IPOBeIeHHUS 3aHATHIA.

JlanHas mporpamMma paccuuTaHa Ha pabOTy CO WIKOJbHHKaMU 5-9 KIaccos.
[lenarory Ba)kHee akLEHTUPOBATh CBO€ BHUMAHHUE HE CTOJIBKO HAa KaueCTBE pPe3ysbTaTa
IPOEKTa WM UCCIIEAOBAHUS, CKOJIBKO Ha TOM, YTOOBI YUaIUICs MOy4yal 3HaHUS B TOM
YHUCJIE U YEPE3 BBIIIOJIHEHHUE MPAKTUYECKOr0 3aJaHus, A1l BBIBOABI H YMO3aKIIFOUECHHSI
Ha OCHOBAHMM CBOETO WCCIIEIOBaHMS, YUYWJICS CpPaBHUBAaThb €ro pe3yJbTaThl C
TEOPETUYECKUM MAaTEPUAJIOM U UCCIIEOBAHUSIMHU JPYTUX IIKOJIBHUKOB. TakuM o0pa3om,
IIKOJIbHUK OCBOUT OCHOBBI IIPOEKTHO-UCCIIEN0BATENBCKON IEATENBHOCTU U IPUOOPETET
HaBbIK KPUTUYECKOTO OTHOILLIEHUS K MaTepuay.



[Iporpamma pa3duTa Ha MOIYJH, KOTOpPHIE MOTYT OBITh HMCIOJIB30BaHBI JIMOO
gacTMYHO, JHOO0 monHOCThIO. Tak wmoayns «Kak JKMBOTHBIE H  pacTeHUs
MPUCTIOCA0IMBAIOTCS (IBOJIIOLIMOHHAST SKOJIOTHUS) MPEIONaraeTcs g U3y4eHus B 5
uim 6 kiacce B TedyeHwe ojHoro rojga (34 waca B r1ox). Moaynum «OCHOBBI
pacTteHueBoAcTBa» M «buorexHonorus» paccuutaHbl Ha 68 4YacoB U MOTYT OBIThH
peanu3oBaHbl B TeUeHUH 2-X JeT (1o 34 yaca B roja) wiM B TeueHuu 1 roga (68 yacos B
rog). Bo BTopoM ciyuae BO3MOXKHO MpOXOXkaeHHE o0oux wmoayiehd («OCHOBBI
pacTeHueBoACTBa B 7 i 8 kiacce, «buorexnonorun» B 7 uiu 8 kiiacce). AHAIOTHYHO
MOayH «MOJNEKyIsIpHbIE OCHOBBI (PM3HONOTHH U (hapMakojgorum» U «MOoJeKyIsIpHBIC
OCHOBBI CEJICKIIMI» PAcCUYMTaHbl HA 68 YaCOB U MOTYT OBITh PE€aTM30BAHBI B TEUCHUH 2-
x JeT (no 34 yaca B roa) wid B TeueHuu | roxa (68 gacoB B roxa). Bo Bropom ciyuae
BO3MOYKHO TIPOXOXKJeHUE 000ux Moaysei («MomeKkyyspHble OCHOBBI CENEKIMH» B 8
Kiacce, « MoJeKyasipHble OCHOBBI (PU3HOJIOTHH U (hapMakoJIoruu» B 9 kiacce).

MoOXHO pPEKOMEHJIOBATh HCIOJIL30BaTh MOIYIH «Kak >XWBOTHBIE M PaCTEHUS
npucrnocadamBaroTcsa», «OCHOBBI PacTEHUEBOJCTBA», «MOJEKYIIpHbIE OCHOBBI
CEJICKIIMU» B KQ4e€CTBE HEMPEPHIBHOTO 00pa3oBaTenbHOTO Iukia (5-9 kiace no 1 gacy B
HEJICNI0) IS KJIACCOB arpoOMOTEXHOJIOrMYecKor HampaBieHHocTd. Moaynu «Kaxk
KUBOTHBIE M pacTEHUs MpucrocabiuBaroTcs», «buorexnomorun» u «MosekyssipHbIe
OCHOBBI (DU3UOJIOTUH U (HaPMAKOJIOTUN» B KAYECTBE HEMPEPHIBHOTO 00Pa30BaTEIbHOIO
nukia (5-9 knacc mo 1 4dacy B HeHmeno0) IS KJIACCOB OMOTEXHOJOTHMYECKOTO WIH
MEJIUIIMHCKOTO HANPaBJICHUH.

B3aumocBsa3b ¢ mporpammoi BocnutaHus. [Iporpamma kypca BHEypOYHOU
JeSTEeIbHOCTH pa3paboTaHa € YYETOM pPEKOMEHIAIMN MPUMEPHOM MPOTrpaMMBI
BOCITUTAHUS, YIUTHIBAET TICUXOJIOTO-TIEIarOTUYECKUE OCOOCHHOCTH JAaHHBIX BO3PACTHBIX
KaTeropuii. TO MO3BOJSET HA MPAKTUKE COCIUHUTH OOYYaIONIYI0 U BOCIHUTATEIBHYIO
NEeATENIbHOCTh Mearora, OpueHTUPOBAThH €€ HE TOJIbKO Ha MHTEJUICKTyalbHOE, HO U Ha
HPaBCTBEHHOE, COLIMATILHOE pa3BUTHE PeOCHKA. DTO MPOSBISETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIBTATOB pealv3aliy MPOrpaMMbl BHEYPOUHOU
NEATEIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3AIUIO B TPUMEPHOM Mporpamme
BOCITUTAHUS,

— B BO3MOYXHOCTH KOMIUICKTOBAHHSI PA3HOBO3PACTHBIX TPYIII JJi OpraHu3alluu
npoOpUEHTAITMOHHON  JEATEILHOCTH IIKOJbHUKOB, BOCIHUTATEIHbHOE 3HAYCHUE
KOTOPBIX OTMEYAETCS B MPUMEPHOM MpOrpaMMe BOCIIUTAHUS;

— B UWHTEPAKTUBHBIX (OpMax B3aHITHU Ui IIKOJIHHUKOB, OOECIICYMBAIOIINX
OOJIBIIYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C T€AaroroM H JAPYTMMH J€TbMU
JeSITEIbHOCTh U BO3MOKHOCTh 00pa30BaHUs HA €€ OCHOBE JETCKO-B3POCIIbIX OOIIHOCTEMH,
KJIIOYEBOE 3HAYEHUE KOTOPBIX [JJisi BOCHUTAHUS MOJYEPKUBACTCA NPUMEPHON
POrpaMMON BOCITUTAHUS.



Oco0enHocT padoThI YUMTeJs 10 MPpOorpaMmme. 3agadya y4yuTensi COCTOUT B TOM,
9TOOBl CONMPOBOXKJATh TMpolEecC NPOPEeCCHOHATBPHOM OpPHEHTALMU UIKOJIbHUKA,
packpbiBasi MOTEHLUAN KaXKJOrO0 4epe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPraHM30BaHHYIO B pa3HbIX (popmax. [Ipu 3TOM pe3ynbraTom paboThl yUUTENS B IEPBYIO
ouepenb SBISETCS JIMYHOCTHOE Pa3BUTHE ydamlerocs. JIMYHOCTHBIX peE3yJIbTaToOB
YUHUTEIb MOXKET JOCTUYb, YBJIEKas yYEHHKAa COBMECTHOM M HHTEPECHOM UM 00OMM
NeSTENIbHOCThIO,  yYCTaHABIMBasg  BO  BpeMs  3aHATUH  100poKenaTeiabHYyIo,
NOJIEP>KUBAIOILYI0 aTMOC(EPY, HACKIIIAS 3aHATUS LEHHOCTHBIM COAEPKaHUEM.

[IpuMepHas cxema NPOBEICHHUS 3aHATHM 110 IPOrPAMME:

1. OOBsicHEHHE TEOPETUUECKOTO MaTepralia o TEME.

2. TlogrotoBka K OHKCHEPUMEHTAJIbHOMY 3aHATHIO, OOCYXKIEHHE OOBEKTOB MJis
IIPAKTUYECKOTO 3aHATHS.

3. IlpoBenenne MpakTUUIECKOTO 3aHATH — OCHOBHAA 3a/1ada OCBOCHHE METOHO0JIOTHH
JAHHOTO HKCIIEPUMEHTA.

4. [lo OKOHYaHWM MPEMIOKHUTH MAETSIM, KOTOpPHIE 3aMHTEPECOBAIUCH JTAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JlJig 3TOro He0OX0AUMO
o0CyIUTh OOBEKTBI, KOTOpPbIE YUYEHUK OYIEeT UCCIeN0BaTb, COCTABUTh IUIAH
DKCIIEPUMEHTA.

5. Ilomoub yuyeHUKY IPOAHATU3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEN0BATENbCKON AEATENbHOCTH IKOIBHUKOB
MOXHO B TIpOILIECCE 3allUThl MMU CBOMX pabdOT B paMKaxX IIKOJbHOHM Hay4HO-
MPAKTUYECKON KOH(PEPEHIUU.



COJIEP)KAHUE KYPCA BHEYPOUYHOM JEATEJBHOCTH

Monyib «Kak ;KHBOTHbIE€ M PACTEHHS MPUCIOCAOIUBAIOTCS» (IBOJTIOIMOHHAS
IK0JI0THs) 5-6 kiaaccsl (34 yaca)

1. Mbvt uccneoyem sncuevie oo6vekmut (6 uacos)

CBoO#CTBa M CTPOCHHME XUBBIX OpPraHU3MOB (CTpoeHHE KJIEeTKH). Bum, ocodp —
OpraHu3M Kak eauHas cucrema. Apantaiuu (npucnocodnenus). [lonstrue romeocrasa
KUBOT0 opranuzma. CriocoOsl ero MojjiepxaHusl.

[lonsitue BapuatuBHOoCcTH Tpu3Haka. lccnenoBarensckue paboTel «Bce nu
(cunHu1bl, O€NKU, Oepe3bl U T.1.) oauHaKoBbie? DOTOKBECTY.

Orpanunuenuss Mopdonornyeckux # (usnosornueckux axantamuil. Ilouemy
OpraHu3Mbl HE CTAHOBATCA OECKOHEYHO OOJIBIIMMH, MAaJCHbKHUMH, BCESIHBIM.
[Tpaktrueckast padota «CocTaBisieM KHUTY PEKOPAOB PACTEHUUA M KMBOTHBIX HALIETO
Kpash».

2. Bausanue oxkpyscatoweii cpedwl na scugsle opeanuzmot (12 uacos)

daxTopsl OKpyKaroleh cpenbl (aduoTHuyeckue, OMOTUYECKUE, aHTPOIOICHHbIE).
[Tpumepsl  abmoTHyecKUX  (PAKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIMSHUE Ha
KU3BHENIECATEIIbHOCTh  JKMBBIX  OPraHM3MOB:  TEMIIEpaTypa, CBET, BIAXHOCTb.
[Tpaktrnueckoe 3anstue «l{Ber u Temno» (KyOMKH JbJa B3BECUTh, OJIOXKHUTH B YaIIKU
[letpn Ha pa3HouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO OBbICTpee
pacrasun). [Ipaktuueckoe 3ansaTie «H4To pacTBopsieTcs B Boe» (3KCnepuMeHT «Kuakuii
nomy). [paktuaeckoe 3anstue «Auddysus Bemects B Boje (pacTBOPHI)», «/IBukeHue
pacTtBopoB mo 1BeTKY». I[IpakTuueckoe 3ansTtue «Jlem mmaBaeTr B Boje (aiicOeprw,
3amep3aHue BOAOEeMOB)». IIpakTuueckoe 3ansTue «Jleq npu 3aMep3aHuy paclupsIeTCs
(pa3pylieHue KkaMHs (TOYBOOOPa30BaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCHOCOOJICHHS]  JKHUBBIX  OPraHU3MOB K
abuotnueckum (akrtopaM. [IpucnocoOneHuss K OCHOBHBIM aOMOTUYECKUM (haKTopam:
TeMreparypa, BIaXHOCTb W cBeT. [Ipaktudeckoe 3ausatue «lllyba» (kyOuku mbaa
3aBEPHYTH B pa3Hblid MaTtepual, B3BecuTh). [Ipaktrueckoe 3ansatue «lIurmeHThD) (MOXHO
pa3fenuTh Ha BaTMaHe Kpacutenu u3 (iaomactepoB». Ilpaktuyeckoe 3anatue «Kak
KUBOTHBIE [JIABAIOT B BOJI€» (DKCIIEPUMEHT C MUMIETKOM).

UccnenoBarenbckue padoThl «BiusHue cBeTa (Temia, BIaXXHOCTH, COCTaBa MOYBbI)
HAa pacTEeHUs B ECTECTBEHHBIX WJIM HCKYCCTBEHHBIX YCIOBUSX» (HA JIOCTYITHOM
maTepuare).

3. Bzaumooeiicmeus ncugvlx opzanumos (4 uaca)

buotnueckue (bakTopBhL. 3aKOHOMEpPHOCTHU pa3BUTHA MEKBHJIOBBIX
B3auMooTHOIIeHH. Ko3Bosonus (XUIHUK-)KEPTBA; Mapa3UT-XO35iMH) DBOJIOLUS
cTpareruil oOsBanus nuiy. CoruanbHOCTh. Bunbi-Becenenisl. [lepeuens pactenwmii-
Bpenuteneil. MccnenoBatenbckas pabota «HabmiomeHuss 3a B3aUMOOTHOIICHUSMU



KUBOTHBIX MPHU JOOBIBAHUU MU (KOPMYILIKH JJIsI ITHIIL, TSI TOPOACKUX HUITH CEIbCKUX
XKUBOTHBIX). BeO-kamepni». HccnenoBatenbckas padbora «PacmpocTpaHeHue BHIOB-
CHUHAHTPOIIOB B HAILIEH MECTHOCTH.

4. Yenoeex 6 yncusnu pacmenuii u y3cusomuvix? (6 uacoes)

AnTponorenHsie akropsl. [IpaBaa au, 4TO NEPBOOBITHBIE JIFOIN KU B TADMOHUU
¢ npuponoi. OroMalIHMBaHUE U MPUPYYECHHUE KUBOTHBIX M PACTEHMI. 3a4eM cliacaTh
BBIMUpPAIOIIUE BUIBI, KaK 3TO Aesarb. KylbTypHBIE pacT€HUsS U UX JUKHUE IPEIKH.
[ToueMy BakHO MX COXpaHATh. Pa3HOOOpa3ue KyJbTypHBIX pacTEHUH U UX 3HAUYEHUE B
XKU3HH yenoBeka. KpacHas kHura Baeid reppuropur. Oco0o oxXpaHseMble TEPPUTOPHH,
3anoBenHUKU Poccun m mupa. Ilpaktuyeckas padora «PazHooOpasue KynbTypHBIX
PaCTEHMH B BAILIEM PETUOHEY.

HccnenoBarenbckas paboTa «BiusHHE aHTPONOreHHBIX (PAKTOPOB Ha PAa3BUTHE
pacTeHUi B rOpOJI€/HACEIIEHHOM ITYHKTE».

Okckypeusi/mpaktuueckass pabora «OOIIT B Bamiem peruoHe — yHUKaJIbHBIE
O0O0BEKTHI IPUPOABDY.

5. Okonozuueckue nuwu (6 vacos)

buocdepa — onHa U3 BaxkHeHUX 000104eKk 3eMin. YTO Takoe «3KOJIOTMUECKHe
HUIIN» U Kak oHU (opmupytorcs? dopmupoBaHue 3HaHUNH O OMOPa3HOOOPA3UIO
XKU3HEHHBIX  (QOpM,  TOBEACHYECKMX  NPUCHOCOONICHHH,  MOAM(PUKALMOHHAS
M3MEHYUBOCThH (Ha 0a30BOM ypoBHe). PactutenbHbie cooliiecTBa U UX TUILI. Pa3Burtne
Y CMEHBI PaCTUTEIBHBIX COOOIIECTB.

UccnenoBarenbckue paboThl «IDKOJIOTMYECKUE HUIIM BOKPYr TeOs — OINUCaHUE
dakTopoB oOKpyxatouieil cpensl». MccnenoBatenbckue padboTel «DeHoJOoTrnYecKue
HaAOJIOACHUSY.

Monayab «OCHOBBI pacTeHHeBOACTBa» 7-8 kiacchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

UYro-Takoe pacTeHUEBOJICTBO: OCHOBHBIE (DaKTOPHI BBIPANIUBAHUSA PACTECHUHU.
Hctopust pazButus arpoxumMudeckux 3HaHui (padotrsl M.B. Jlomonocoga, 0. Jlubuxa,
byccenro, B.B. [JokxyuaeBa, K.A. Tumupsizena, [1.A. KoctsiueBa, I.H. IIpssHunmnukoBa
u ap.). [Ipaktudeckas pabora «bouka JInGuxay.

2. Azpomexnuueckuii 3xcnepumenm (6 uacos)

[IpaBmia mOCTAaHOBKM arpol’kcrnepuMeHToB. I[locTaHOBKA SKCIEPUMEHTOB C
pacteHusiMu. BeiOOp TeMbI, cOCTaBiICHUE THUIOTE3bI, 1IN U 3aJlady JKCIEPUMEHTa I10
BBIDAIIIUBAHUIO pACTeHU B KOHTpoiupyemou cpene. KoHTponau, mNOBTOpHOCTH,
npoBefeHrne dKcnepuMeHTta. I[lmanupoBaHue »skcnepuMeHTa. OllEHKAa pe3yJbTaToOB
skcnepumenTa. MccnenoBarenbekas padora «DakTopbl, BIUSIONIME HA MPOpACTaHHE
CeMsIH (pPOCT MPOPOCTKOB).

OcBoeHME TEXHOJIOTUH KPYIJIOTOAUYHOTO BRIPAIIUBAHUS CAJTaTOB U MUKPO3EICHU



B KOHTPOJHUPYEMBIX MCKYCCTBEHHBIX ycHIOBHUSX. COOp yCTaHOBKM [JIsl BBIpALIUBAHUS
pacTeHUil B KOHTPOJIUPYEMBIX YCIOBHSIX.
3. Poab xumuueckux rnemenmos ¢ numanuu pacmenuit (20 uacos)

Bopa. PactBop. BbITsKKa. AHHMOHBI, KaTHOHBI, 3JICKTPONPOBOAHOCTL U pH
pactBopa. Posib XUMHUYECKUX AJIEMEHTOB B MUTaHWU pacTeHUM. [loiyueHne nuTaTeabHbIX
BelecTB pacteHUusAMU. [Tpaktnueckas padora «CxeMbl MUTATENIbHBIX pacTBOPOB. Pacuer
7103 YAOOpEHUM AJI MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHvMYecKue, MUHEpalbHble, MHUKPOOUOIOrH4YecKue. THIbI
NUTaHusl pacTeHuil. Bo3aymHoe M MHHEpanbHOE (KOPHEBOE) IUTAaHUE PACTEHHIA.
TpaHCIIOPT NUTATENBHBIX BEIIECTB PACTECHUN: BOCXOIAIIMA W HHUCXOISAIIUNA TOK.
Baxueitmue kanuiiabie, ¢hochopHbie U a30THBIE yA00peHus, ux cBoiictBa. [IpocTeie u
cinoxuble ynoopenus. [Ipaktuueckass pabora «llpaBmwna cmemmBaHus ymaoOpeHHI
[Tpaktrueckas padota «lIuTaHue pacTeHU: TEXHOIOTUS IPUTOTOBIEHUS MUTATEIbHBIX
pPacTBOPOB ISl PA3HBIX KYJIbTYP».

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHEe3a, (PAKTOpHI, BIMSIOUIME HA POCT
pacTeHui: CBET, TyCTOTa IMOCaJO0K, MuTaHue, cyoctpar. IlpakTuueckas pabora
«MOHUTOPHUHT MUHEPATILHOTO MTUTAHUS PACTEHUI».

OcoOEHHOCTH NHTAaHHWS PACTEHUH a30TOM. A30T M €ro 3HAYEHUE B IKU3HH
pactennii. opMBI a30Ta U UX MPEBPALICHUE B TIOYBE.

Ucrounnku dhochopa nis pacrenus. 3naueHue GhochopcopepKaimx coeTuHEeHUN
B KieTKe. Ponb Makposprudeckux coeauuennii gochopa B SHEPreTHYECKOM OOMEHE.

Brnugaue kanus Ha (QuU3MYECKME CBOWCTBA MPOTOIIa3Mbl, Ha (DEPMEHTHI
yII€BOAOPOJAHOIO0 0OMEHa, CUHTE3 OenKoB U Ap. Ponb kanus B moaaepKaHUM HOHHOTO
OaslaHca B TKaHsX, B MPOIECCAX CAMOPETYIISIUY.

Perynaropnas u crpykTypooOpa3zoBarenbHas poOJib KalblMs. Y4acTue B
00pa3oBaHUM KJIETOYHOM CTEHKH, MOJACPKAHUU CTPYKTYPhl MEMOpaH M PEryJisiius Uux
IPOHULIAEMOCTH.

3HayeHue MarHusi B MeTabojim3Me pacTeHuil. Maruuii B coctaBe XJjiopoduuia,
CXOJICTBO XJIOpO(UIIa U IeMOTJIOONHA KaK CBUAETENIbCTBO €JUHCTBA OPraHUYECKOIo
MUpa.

Cepa 1 ero OCHOBHBIE COESIMHEHUS, UX POJIb B CTPYKTYPHOU OpraHU3alMK KJIETKH,
Y4acTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHSIX.

Muxkpoasnementsl. [IpeacraBieHuss 0 pojud MHUKPOIJIEMEHTOB B MeTaboiM3Me
pactreHuil. OCOOEHHOCTH TOCTYIJICHUS] MHUKPORJIEMEHTOB B pacTeHusa. CHHEpPrusMm u
AHTAarOHU3M 3JIEMEHTOB ITUTAHUS PACTEHUI.

PacturenpHas nuarHocTMka W METOJAbl UACHTHU(UKAIMK HEIO0CTaTKa/M30bITKa
aneMeHToB nutanus. [Ipaktuueckas pabota «PacTuTenpHas AMArHOCTUKAY.

Uccnenosatenbckas pabora «OLieHKa COCTOSIHUSI KOMHATHBIX PACTEHUH, paCTEHUIN
Ha LIKOJBHOW TEPPUTOPUM, YCTAHOBKA NPHUYMH MATOJOTMYECKUX COCTOSHHUUA (IIpH



HAJTUYHH ).
UccnenoBatenbckass pabota «OneHKa BIMSHHUS —Pa3IMYHBIX JJIEMEHTOB Ha
COCTOSTHUE PACTCHHI (COCTAaBICHUE PA3TMYHBIX MTOJIKOPMOK )».

4. Pezynamoput pocma pacmenuii. 3awuma pacmenui (4 uaca)

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GUTOTOPMOHBI
(aykcuHbI, THOOCPEIIMHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHui: 1. mpupoIHbIe
(abcum3oBasi KUCIOTa U HEKOTOpbIe (DEHOJIbHBIC BEIIECTBA (MKyMapoBasi, KOpHYHasil,
CaJMIIIOBAsT K-Tbl), 2. CHUHTeTHYeCKHue (MOp(haKTUHBI, peTapAaHThl, J1e(POTUAHTHI,
JNECUKAHTBI, repOounuapl). OUTOMOHMTOPUHI U OLIEHKAa COCTOSIHUS PACTEHHM.
CoBpeMeHHbIe crnocoObl MOHUTOpUHTA. [lpakTnueckas pabora «DUTOMOHUTOPHHI U
OILIEHKa COCTOSIHUS pacTeHui. COBpEMEHHbIE CLIOCOOBI MOHUTOPUHTAY.

HccnenoBarenbekas padora «BiausHue rerepoaykcrHa Ha npopactanue (pocT Ha
Pa3HbIX CTa/IUAX, B PA3HBIX YCIOBUSAX) Pa3IMUHBIX PACTEHUI.

3amura pacTeHUil OT BpeauTesneil: ocHOBbl Omometona. Ilpaktuyeckas padbora
«MHCekTapuu: npaBuiia U YCIOBUS pa3BEACHUS MOJE3HBIX HACEKOMBIX».

5. Boomuasa, necuanas u nougennasn Kyaomypol, ux npuMeHeHue 6 eblpauiuéanuu
pacmenuii. Quzuonocua pacmenuii (8 uacos)

BoaHasi, mecuyaHass M MOYBEHHAsl KyJbTYpbl, UX NMPUMEHEHHE B BbIPAIIMBAHUU
pactenuii. IIpoBenenne Boabl B KOpHE U crebne pacteHui. IIpakTtuyeckas pabora
«KopHeBoe naBieHue».

Boaubiii pexuM pacTeHHil: CTpoeHue YCThHIl: (aKTOPhI, BIUSIONIME HA HX
PACKpBITHE U 3aKPBITHE. 3HAUEHHE MEXaHU3Ma PEryJIsiLUN UCIIAPEHUS BIard paCTEHUEM.
[TpakTrueckas pabota «I[IpurotosneHue npenapara yCTbUI METOIOM CIIETIKa.

UccnenoBarenbckue padoThl: «BiusHuEe yCIOBUW COAEp)KaHHUS PACTEHHA Ha
KOJIMYECTBO YCTBUIL.

doToCHHTE3 — YHUKaJbHBIM mpouecc pacteHuil. TemHoBas u cBeroBas (a3bl
¢dorocunTe3a. 3HaueHne (POTOCHHTE3a IS KUBBIX OpraHu3MoB. lIpakTuueckas pabora
«DyHKIHMOHAJIbHAA  JMArHOCTMKA PpPAacCTeHWd MO  AaKTUBHOCTH  XJIOPOILJIACTOBY
UccnenoBarensckass pabora «Omnpenenenue xmopopmwmna A u b, onenka
(OTOCUHTETUYECKON aKTUBHOCTH PACTEHUI U (PaKTOPOB, BIUAIOMIMX HA HEE.

@akTopsl pocTa pacTeHUM: BO3AyX U aspauus. [log3zemMHoe apIxaHue pacTEHUM:
COCTaB TOYBEHHOTO BO31yXa, Tra3o00MeH. [‘a3000MeH nmpu  OECOUYBEHHOM
BeIpaniuBanuu. [Ipaktuueckas padora «Aspamus, CO2 u O2. JIpixaHue pacTeHU».
[TpakTrueckas padota «/lpixaHue pacTeHHil: OIleHKAa MHTEHCUBHOCTH JIBIXaHUS PACTEHUN
Y TUIOJIOBY.

UccnenoBatenbckue paboTel: «BnusHue cmoco0a BbIpamuBaHus (cocTaBa
MUTATEIBHOW CMECH, CXEMbI BHECEHUS) HA POCT U PA3BUTHS PANIMUHBIX PACTEHUI.



6. Kynsmypusie pacmenusn. Cospemennvie acnexkmut cenexkyuu (20 uacos)

Kak denoBek cran ucnons3oBaTh pacTteHusi? CBs3b pa3BUTHUS LHUBUIU3ALUU
YeJIOBEKA M OJIOMalllHUBaHusA pacteHuid. Jlomectukanus. Juckyccusa «JlomecTukanus,
BCE JIM PAcTeHUs] M IKUBOTHBIE, KOTOpPBIE JKUBYT pSAJOM C YEJIOBEKOM UM
0JIOMalTHUBAIOTCS? MOKHO JIM CYUTATh TapaKaHa OJJOMAIIHEHHBIM KUBOTHBIM?)

HacneacTBEHHOCTh M HU3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHH3MOB.
N3menunBocth. Bunel usmenunBocTh. IIpaktuueckas pabota «MoaudukamnnoHHas
U3MEHYUBOCTD (JIUCThS, UTOJIKHU C OJTHOTO JePEBa)».

I'en — wmaTepuanbHbIi HOCUTENIb HACJIEACTBEHHOCTH W  HM3MEHYHMBOCTH.
HyxiennoBble kucnotsl. JIokanu3anus r€HETHUYECKOTO Marepuaina B KieTke. JleneHue
kietok. Permmmkanusa JIHK. OcHoBHas qormMa MosiekyispHoi Ononoruu. TpaHCcKpUmnius.
Tpanciauus. Mytanuu. IIpaktudeckas padota «['eH — HHCTPYKIUS 1O COOpPKE KIIETKU
(Ha Oucepe unu KoHCTpyktope)». Ilpaktuueckas pabora «Myramusi Ha OyTtepOpoe
(;1r000M 00BEKT M3 mpeablaylield padoThl, TI€ M3MEHEHUE HHCTPYKIMHU IMPUBEIET K
M3MEHEHUIO BHEUTHETO BU/Ia 00BEKTA).

D¢ dexT OyTbUIOYHOTO TOPJIBIIIKA M TeHeTHYecKoe pa3zHooOpaszme. Uto Takoe
reH0aHk? 3ayeM COXpaHsITb I€HETUYECKUE pecypchl pacTeHuil? OCHOBHBIE CHOCOOBI
COXpaHEHUs TEHETUUYECKUX PECYPCOB pacTeHUH (eX situ u in situ).

3nauenue pabor H.M. BaBunoBa. 3akoH  roMosioru4eckux psiioB. LleHTpsl
IPOMCXOXKJICHUS KynbTypHbIX pacreHud H.M. BasunoBa u ILM. JXXykosckoro.
[Ipaktruueckas padota no rpynmnam «OTKy1a Ha HalTUX CTOJIaX (PYKTHI/OBOIIH/3IIAKI.

OcHoBHBIE MeTOABl cenekiuu. ['nbpuauzamms. Popmbel o0TO0pa. OCHOBHBIE
HaIpaBJICHUS CEJICKINH: YIYYIICHHE ypPOKaHOCTH, YCTOMYMBOCTH K OMOTHYECKUM U
abuotndeckum (axropam. [IpakTudeckas padora «BeipamuBaem ropox. Kak npoectu
CKpELIMBaHUE Yy TOPOXay.

Ecte nu xu3Hp B mipoOupke? BHOTEXHOJOTHS KYJIbTYPHBIX PACTCHHIA.
HccnenoBarenbckasi pabora «BeipamuBanue pacteHuii B mpoOupke» (MOXKHO
BOCIIOJIB30BATbCS  PE3YJIbTAaTAMHM MPEABIAYIIUX HKCIEPUMEHTOB IO COCTABJIEHUIO
MUTATEIbHBIX PACTBOPOB JJI PACTEHUM ).

Kak  genmoBexk  moxker  momudummpoBath  pacrenus’? — ['enermyeckoe
penaktupoBanue. CoOBpEeMEHHbIE  NOAXOABl W JOCTHXKEHHS  T'€HETHYECKOIrO
penaktupoBaHuss  pacteHumid.  [IpakTthueckas  pabora  «['eHOMHBIE  HOXXHHIIBI
(MonmenupoBanue padotel cuctembl CRISP-Cas).

7. Pacmumenvnas npooyxkyus. (8 uacos)
HanzemHuble 1 mog3zemMHbie opransl pacteHuil. [loder u Bujpou3MeHeHHbIH moder
pactenuii. CriocoObl pa3MHOKEHHSI PACTEHUH.
[lonsiTme o0 KadecTBe TPOAYKTOB TmuTaHUsA. [IpoOiemMbl  KOHKYpEHITUU
OTEYECTBEHHBIX MPOJIYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTMCTHKA JOCTABKU U CPEIICTBA



COoXpaHeHUs MponykToB mnuTaHus. llpaktuueckas paborta «IIpemenbHO AOMyCTUMBIE
koHneHTparuu (I1/IK) 1 mMetonbl KOHTpoJsi 6€30MaCHOCTH PACTUTEIBHBIX MPOIYKTOB
MIATAHUS.

Mukpo3seneHb: moye3HOCTh U TexHoJorus. MccaenoBarenbekas padoTta «OneHka
KauecTBa BBIPAIICHHOW MUKpO3eJIeHn» (JINOO CBOsI, TMOO U3 Mara3uHa).

XUMUYECKUI aHaIu3 IPOTYKLHUU. OCHOBBI CHEKTPO(OTOMETPHUHU.
[Totenmmometpus. Xpomatorpadus. [Ipakruueckas padorta «MeToabl OLIEHKH KauyecTBa
pPacCTUTENBHOW MPOIYKUIUU: XPAaHEHHUE M COXPAHHOCTh MHUTATENIbHBIX BEIIeCTB» (TI0
JIOCTYITHOMY 00OpYJIOBaHHUIO).

Hccnenosatenbckast padbora «OmpeneneHue ButaMuHa C MeTOIOM OOpaTHOrO
TUTPOBAHMS B IUIOJAX HA PA3HOM CPOKE (CIoco0€e) XpaHEHHSD.

Monyab «buorexHosiorus» 7-8 kiaaccol (68 yacoB)
1. Buomexnonozusn (4 uaca)

[lonsiTue OWOTEXHOJOTUMU. 3a4eM YEJIOBEKY OHOTEXHOJIIOTMH, B YE€M UX
IPEUMYILECTBO NEPe]] XUMUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTUH:
IPOMBIIIUIEHHBIE MUKPOOPTaHU3Mbl, KIETKH U TKAHU PACTEHUH, )KUBOTHBIX U YEJIOBEKA,
ouokaranuzatopsl. IlpakTuueckas pabora «l[lpumepbl npumeHeHUs OHOJIOTMUYECKUX
00BEKTOB B TBOEH KUIHI.

Celpbe ui1 OMOCHHTE3a M OLIEHKAa ero OHoJormueckoi HeHHOCTH. OCHOBHBIE
UCTOYHUKHU yriiepona, a3ota, (ochopa, MukposnemeHToB. lccnemoBaHue HOBBIX
HMCTOYHUKOB CBHIPhs (BKJIFOUAsi BOMPOCHI €ro MpeABapuTeIbHOM 00paboTKu), pa3padoTka
HOBBIX IMUTATENIbHBIX CpEeA, B TOM YHUCIIE BKJIIOYAIOIINX OHOCTHUMYISTOPBHI M ApPYyrue
3JIEMEHTHI YIPABIICHUS U ONTUMHU3ALIMU MTPOLECCOB OMOCHHTE3a. MeTo1bl ONITUMU3ALUU
IIUTATENBHBIX CPENI.

2. Mukpoouonozus (12 uacos)

[lonoxeHnue NPOKAPUOTOB B CUCTEMe opraHudyeckoro wmupa. CrpoeHue
OakTepuanbHOl KieTku. Knaccudukamus Oakrepuii. Mopdomnorus 6akrepuit. IIpocTsie
U CJOXHbIE METOAbl OKpalmuBaHus Oaktepuil. duznonoruss OakTepuil: NUTAHUE,
JbIXaHWe, pOCT U pa3MHOKEHHE. 3HAKOMCTBO € IOMEHOM Apxeu (3KCTpeMOpUIBLHOCTD,
0COOEHHOCTH CTpOEHHUs KieTKH). JJabopaTtopHast pabota « PUKCHPOBAHHBIE MpENapaThl
Oaktepuil. Ormpenenenue (HOpMbl TNPEATIOKEHHBIX KYJIbTYp MHKPOOPTaHHU3MOB,
UCIIONIB3Ysl TPOCTOW MeTona okpacku» JlabopatopHas pabora «OmpeneneHue Tuma
KJIETOYHOM CTEHKH METOJO0M OKpalIMBaHus 1o I'pamy» (Ipy HATMYUU PEAKTUBOB).

MonoyHokucinoe u crnupToBoe OpokeHue. PotoTpoduble M XeMOTpO(dHbBIE
Oaktepun. Kunernueckoe  omMmcaHue —Ipolecca  pocTa  MUKPOOPraHU3MOB.
OKCHOHeHIMalbHass ~ MojJenb  pocta. KuHermka rubenu  MUKPOOPraHU3MOB.
JIaGoparopHas pabota «IIpuroroBienue NpuKU3HEHHBIX MPEMAPATOB MOJIOYHOKHUCIIBIX
OakTepuin».



[TaTorennsie 6akTepun. YymHas majiodka v YepHasi CMEPTh, OOTYJIM3M, CTOIOHSIK,
TyOepkynes. Mcropust 60ppObI ¢ 6akTepuanbHbiMu HHGeKIuaMu. JlabopaTopHas pabota
«IloceB cmbiBa ¢ pyk Ha yamku [lerpuy». JlabopatopHas padorta «Beinenenue 4ucToit
KylIbTyphl Oaktepuil. MeTon pas3BeneHud. MeToj HMCTOMIAIONIETO  IITPUXAy.
JlabopaTopHas pabota «Mopdonorudyeckas XapaKTepUCTUKA BBIJICICHHONW YHCTOU
KYJBTYpbI: XapaKTepUCTHUKA KOJIOHUH, popMa OaKTepui, TUIT KIETOYHOU CTEHKI.

Boiina 6eckoHe4HOCTH: aHTHOMOTHKHU MPOTHB OakTepuil. MexaHU3MbI JIeHCTBUI
aHTUOMOTUKOB. MeXKieTouHas KOMMYHHMKauus Oakrtepuil. UYyBcTBO KBOpyMa.
JlabopaTopHas pabora «CpaBHEHHE pOCTa MHUKpPOOPraHM3MOB Ha dYallke 0e3 U ¢
nobaBneHust aHTHOMOTHKOBY VccnenoBarenbckas padbora «llonck MUKpOOpraHU3MOB
00Ja1alouX aHTarOHUCTUYECKON aKTUBHOCTBIOM.

[Ipumenenue Oaktepuil uyenoBekoM. KuHeTnueckoe omnucaHue OHOCHMHTE3a
IPOJYKTOB MHUKpOOpraHu3mMamu. bakTrepuu, KOTOpble MOTYT paszjararb ILJIACTHK.
Hccnenoarenbckas padoTa « BeiieieHre MOJIOYHOKUCIIBIX OaKTEpUi, UCCIEI0BAHUE UX
aAKTUBHOCTH.

MuxkpoopranusmMbl B arpoOMOTEXHOIOTHH. VICKycCTBEHHBIE acCOLMAlMU PACTEHUN
¢ Mukpoopranusmamu. Vccnenosarensckas pabora «Bpiaenenue Oaktepuil Moiae3HbIX
JUTS. paCTCHUI.

3. Jykapuomuueckue opzanuzmvl 6 OuomexHoozuu (niecHeevle 2puobl,
opoxcicu, 6ooopocau) (12 uacos)

[1necHeBbie rprObI MPOAYIIEHTHI OMOJIOTMUYECKH AKTUBHBIX BEIIECTB.

OO0mrast xapakTepUCTHKa IPOAOKEeH caxapomuileToB. Mcropusi HMCMOIb30BaHUS
JPOXKEN B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEXHOJIOTUN BUHOIETHUS U XJIeOOTeUeHus,
CHeIMaIN3UPOBAaHHBIE pachl Jposxoked. MeTabomusM nposxoked. Peakiusi ciupToBOTO
opoxenus. Jlaboparopuas pabora «IloacueTr kieTok apoxokel B kamepe [opsieBay.
JlaGoparopHas pabora «OOHapyKeHHE MPOJAYKTOB CHUPTOBOTO OPOKEHUS: ITHUIOBOTO
CIIUpTa W yriaekucioro rasza». l[lojiydeHue BTOPUYHBIX META0OJMTOB B APOXKKAX.
Jposxoku Kak mpoayieHThl OnotoriuB. [TomydeHnue 1eneBbix 0eIKOB B APOKIKAX.

OC0OEHHOCTH BEr€TaTUBHOTO W TOJOBOTO Pa3MHOXKEHUS Y JIPOXOKEH, 3HAUCHHE
M3YyYEHHS] MHUTO3a W LMUTOKMHE3a [JI ONTHMH3AlMK IPOILIECCOB KYJIbTHUBUPOBAHUS
JPOMKEBBIX MITAMMOB, TOHUMAaHUS MPUYUH MTATOTEHHOCTH JPOXKEH U TpubOB, MOMCKa
MuiieHed (QYHTUIIUAOB ¥ pa3pabOTKA  HOBBIX  JICKAPCTBEHHBIX IPEMapaToB.
JlaGopatopnass pabota «HaOmromeHue  pasMHOXKEHUS  JIPOXOKEBBIX  KJIETOK».
[Ipaktuueckass pabora «llomyuenue TBopora u Kedupa Ha OCHOBE MOJOUYHOKUCIBIX
Oakrepuit». Ilpaktuueckas padota «OCHOBHBIE BHIbI KBaca M HUX XapaKTEPUCTUKA»
«/Ipo’XoKM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE IJIs MPOW3BOACTBA KBACA.
[IpakTiueckass pabota «CpaBHUTENBHBIA aHANU3 Pa3BUTHS APOXOKEH B adpOOHBIX U
aHA’POOHBIX  ycioBuUsAX». llpakTudeckass pabora «MeToasl OIEHKH CBOWCTB



xJieOoneKapHbIX Jpoioked. OCOOCHHOCTH MPUMEHEHHUS] MPECCOBAHHBIX, CYLICHBIX M
MHCTAHTHBIX Apoxokeiy. MccnenoBarensckas padota «BausHue (QU3HKO-XUMUYECKIX
(bakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOW MpOoAyKIuu (KBac, kedup, chip, xjied u
TP )».

Bogopocnun — mepcrekTUBHBIN OOBEKT [JIs1 MPOM3BOACTBA O€iKa W yriIeBOJOB.
buoTtexHonornueckue MeTOIbl OYUCTKU TBEPABIX, KUIAKUX OTXOJOB M Ta3000pa3HBIX
0TX0MI0B Tpou3BoACTB. CTouHble BOABL. CXEeMbl OYHCTKH. BHOMUIBTPHI, a’dpOTEHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTHUBHBIA WJ WM BXOIAIIME B HETO MHUKPOOPTAHU3MBI.
Hcnonp30BaHue BOJOPOCIICH B OYHCTKE CTOYHBIX BOJ. MccrmemoBarenbckas paboTa
«Bnusuue ¢pusnko-xumuueckux paxkropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauyus (8 uacos)

HacnencTBeHHOCTh M U3BMEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocth. Bunbl usmenunBocth. Ilpaktuyeckas pabota «MoaudukanmnoHHas
U3MEHUYUBOCTD (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBa)».

I'en — wmaTepuanbHbIl HOCUTENIb HACJIEACTBEHHOCTH W  HM3MEHYHMBOCTH.
HyxnenHnoBble KHCIOTHI. JIOKanu3amus reHeTHYeCKOTo Marepuana B Kierke. JleneHue
kietok. Permmmkanusa [JHK. OcHoBHas normMa MosiexkyisipHoi ononoruu. TpaHCcKpUmnius.
Tpauncasuus. Myrtauuu. IIpaktuueckas padota «['eH — HHCTPYKIUS 10 COOpKe KIETKH
(Ha Oucepe unu KoHcTpykTope)». Ilpaktuueckass pabora «Myrtamusi Ha OyTtepOpoje
(o000l 00BEKT W3 TpeAblayIield padoThl, T/I€ U3MEHEHHE MHCTPYKIUUA TPHUBEACT K
M3MEHEHHIO BHEIITHETO BHJIa 00BEKTA)».

5. Bupyconozusa. (6 uacos)

ITonoxxeHne BUPYCOB B CUCTEME OpraHndeckoro mupa. CTpykTypa U XuMHYECKUI
coctaB BupycoB. Krnaccudukamus BupycoB. Penponykuums BupycoB. IIpocMoTp
JOKYMEHTAJIBHOTO (pUiIbMa O BUpycax.

Bupycs - Bo30yauTenu nHQpekunoHHbIX 0osie3Heil. OukoBupychl. bakrepuodaru:
CTpOoe€HHE, CBOWMCTBa, mnpumeHeHue. lIpaktudeckas pabora. «MeTon pa3BeaCHUI
[IpakTuueckas padora. « TutpoBanue 6akrepuodarony.

buonornyeckue Mmeroasl 60pLOBI C BUPyCaMHU.

6. I'ennasn unsicenepus u 6uomexuonozuu. (8 uacos)

OcHoBbl reHHOU uHXXeHepuu. Bektopa. Crnenuduueckue depMeHThl OakTepwHil.
[Ipaktuueckass pabora «OHIOHYKIIE€a3bl PECTPUKIUU (paboTa € HYKJICOTUIHBIMU
MOCJICIOBATEIHLHOCTSIMH Ha Oymare)y.

buorexHomornn mpoayKuu OEIKOB B OAKTEPHANBHBIX KYJIbTypax. JlocTimkeHwms
TeHHOW MH)KCHEPUU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucremMa aganTHBHOIO HMMYHHTETa OakTEepHii M apXxei.



[TpakTrdaeckas padora «I'ernbie HOxHUIEI - CRISPR/Cas (MmoxenupoBanue Ha Oymare)»

I'MO. Metoas! nonyuenus ' MO. Urpa-nuckyccus «Beurpail rpaHT Ha CO31aHHE
I'MO».

7. Buomexnonozuu 6 scueommnosoocmee (8 uacos)

JloMecTHKaIs OCHOBHBIC JIOMAITHUE KUBOTHBIC, COBPEMEHHBIE YKCIIEPUMEHTAX
M0 TOMECTUKAIINK KUBOTHBIX (JIUCHUIA, HOPKA M JIP. — SKCIIEPUMEHTHI HAYYHOH IITKOJIBI
akanemuka benseBa). Jluckyccus «JlomecTukarusi, Bce M PACTEHUS WU >KUBOTHBIC,
KOTOpBIC JKUBYT PSIOM C YEJIOBEKOM MM OJOMAalTHHBAIOTCSA? MOXXHO JIM CUUTATh
TapakaHa 0JIOMalTHEHHBIM KUBOTHBIM 7).

CoBpeMeHHBIE METOABl B KUBOTHOBOJICTBE: TpPAHCIUIAHTAIlMSA 3MOPHOHOB,
XUMEPHBIC  JKMUBOTHBIC, KJIOHHWpoBaHWe. IIpaktuyeckas pabora «Meroauka
KJIOHUPOBaHUS (MOJICIUPOBAaHKE HA Oymare).

OcHOBHBIC 0OJIC3HM WBOTHBIX M POJIb TMATOTEHHBIX MHKPOOPTAHW3MOB W
napa3uToB B PA3BUTUU 3a00JICBAaHUH JOMAIIIHUX KUBOTHBIX U OCHOBHBIX Mepax O0phObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me >KUBOTHBIX. [lonoxkutenbHoe
U M000YHOE (OTPUIIATENIbHOE) BO3ICMCTBUU aHTUOMOTHUKOB HAa OPTaHU3M B X0JI€ JICUCHUS
KUBOTHBIX; IIEM W 3aJaddl BETCPUHAPUU. BHOTEXHOIOTHS KOPMOBBIX IPENapaToB.
[Tpaktiaeckas pabota «CocTaBieHHE pallioHa MUTAHUS KUBOTHOTO, PACUYeT PAcX0I0B
Ha coaepxkanue». MccnemoBaTtenbckass pabota «OIlleHKa KayecTBa MOJIOYHOM

MIPOTYKIIUI.

8. Buomexnonozcuu é pacmenuesoocmee (10 uacoes)

OcHoBHBIE MeTonabl cenekuuu. [ubpunuzarnuss. Popmbl 0TOOpa. OCHOBHBIE
HaNpaBJIE€HUS CEJEKUIUU: YIyUllIEHUEe YpOXKaiHOCTH, YCTOMYMBOCTU K OMOTUYECKUM U
abuotnueckuM (pakropam. [Ipaktuueckas padota «Bripamubaem ropox. Kak nposectu
CKPEILLUBAHUE Y TOPOXA.

OCHOBHBIE MOJXOJbl CEJIEKIMM M OHOTEXHOJOTMHM KYJbTYPHBIX pPACTCHUH,
['uOpuauzanus, otnajgeHHass TrUOpUAM3ALMSA, MCKYCCTBEHHBI OTOOp, TeTepo3uc,
TpaHchopMalMsi, MyTareHe3, FeHeTHUYeckoe peaakTupoBaHue). Vctopusi cenekuuu B
Poccun n mupe, ucropus pa3BuTHs BaXKHEUIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBex MOxeT MOAUPUITUPOBATH pacTeHus? ['eHHast MHKEHEPHs PACTCHHIA:
UTo Takoe reHeTHYecKas WHXKEHEpHsS pacTeHUM. TpaHCreHHble pacTeHus. Meroabl
noydeHusi. OOpazoBaHue OMyX0JIel y pacTeHuil. ArpoOakTepuaibHas TpaHnchopMmarius:
Ti-na3mMuapl. ['ennr T-THK. MonekyJISIpHO-TE€HETUUECKUE MEXaHU3MBbI
TpaHchopmanmu. ['eHetndeckoe penaktupoBaHue. COBpEMEHHbIE TOJIXOIbI U
JOCTH)KEHUSI TEHETUYECKOro pefakThpoBaHusi pacteHui. Ilpaktuyeckas pabora
«["eHOMHBIC HOKHUIIBI (MOeIHpoBaHKe paboThl cucteMbl CRISP-Cas).

Ecte nm xu3Hp B 1poOupke? DBHOTEXHOJOrMs KyJIbTYpHBIX PACTCHHI.



UccnenoBatensckast pabora «BwlpamuBanue pacTeHUd B HpoOUpKEe (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHM MPEABIIYIINX HKCIEPUMEHTOB IO COCTABJIEHUIO
MUTATEIBHBIX PACTBOPOB JJISI PACTECHUM ).

Moayab «MoJiekyasipHble 0OCHOBBI (pu3nosiornu u papmakoorum» 9 kiace
(68 gacos)

1. @uzuonozuueckasn xumusn. (20 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBHbie QopMbI
KHCJIOPOJIA, UX IMOJYyYEHHE, HEUTpaIn3alusl.

MakponieMeHTBhI: TPOLIEHT COJEepPKaHUsI B OpraHU3Me, BBIMOJHseMas (PyHKITHS,
cojepxkaHue B mpojaykrax nutaHus. Ca2+ - cBsi3pIBawoIIMe O€NKU, JEMOHUPOBAHUE
KaJIbLUsL, PETYJISINUs YPOBHS KAJIbLMs B OpraHU3Me: TOPMOHBI Io4YeK. Mg — cTpoeHue
xJopo¢uiLIa, €ro aKTUBALIMS COJTHEUHOU SHEPTUECH.

MUKpO3JIEMEHTBI: B KaKMX MOJIEKYJaX COAEpPKaTcs, BBINOJIHSAEMas (QyHKIMS,
COZIEpKaHUE B MpOoAyKTax nuTtanus. [locmencTBus nepeno3npoBKU MUKPOIJIEMEHTAMM.
Fe — ycBauBaemble THUIIBI COEIMHEHHMM >Kkene3a. [‘eMompoTewHbl, T'eMOIMaHUH,
muToxpoMmsl. Cu — yCBOEHME W TpaHCHIOPT MenW. benku, coxepxamye Menb.
[TaTonornyeckue cunapoMbel MeHke u BunbcoHa, CBsi3aHHbIE ¢ META00IM3MOM MEIH.

Toxcuunbie sneMeHThl llepuoguueckor cucTeMsbl i1 OpraHusMa. BriusHue
HEJIOCTAaTKa MAaKpO U MUKPOJJIEMEHTOB Ha )KUBBIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KoinMyecTBeHHass ~ OLEHKA  COJEpIKaHUS
MHKPODJIEMEHTOB WM BUTAMUHOB B MUILEBBIX MTPOJAYKTaX»

Kupsl. 3a001eBaHus YEIOBEKA, CBA3AHHBIE C HAPYLICHUSIMU KUPOBOIO OOMEHA.
Jucnmununemun.

VYrneBoapl. 3aboseBaHUs 4e€lIOBEKa, CBA3aHHBIE C HAPYUICHUSMH YIJIEBOJAHOIO
obmena. CaxapHslii 1uader.

benku. Ctpoenue. 3aboseBaHus YeIOBEKa, CBI3aHHBIE C HAPYIICHUSIMU OEJIKOBOTO
oOmena. @ynkiuu 6enkoB. epmentsl. Mexanusm aeiictBusi. Kiaccsl hepmMeHTaTUBHBIX
peakumii. Kodepmentsl. IlIpaktuueckoe 3anstne «KadecTBeHHblEe peakuuu Ha
opraHudeckue MoJiekynbel». Ilpaktuueckoe 3anarue «JleHaTypauus  OEIKOB»
[Ipaktnueckoe 3anstue «M3ydeHrne akTMUBHOCTH aMHJIA3bD».

BuTtamuHsbl x)upopacTBopuMsble, BogopactBopuMsble. [IpeBpalienne BUTaMUHOB B
akTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIC THUIIBI METa0OJUYECKUX peakiuil. buosHepreTueckue MPOIECCHI.
I'muxonus. Hukn Kpebca. Llenb nmepeHoca 31eKTpoHOB. OKHUCIEHHE KUPHBIX KHUCIOT.
Karabanusm amuHokucnor. ['mokoHeoreHe3. CUHTE3 yIieBOJOB, OEIKOB, KUPOB.
Merabonutuueckue 3a0oneBanusi. IlpakTtuyeckoe 3ansatue «PemeHue 3amay  Ha
SHEPTETUUYECKHUN OOMEHY.

Krnerka. [lonsitue mem6pansl. @yHKIMu MeMOpaH. Buibl TpaHcrnopra B KIETKY.



MemOpannbsie opraHougbsl. 3a0oyieBaHUS CBS3aHHBIE C HapylleHHEM pPaOOThI
MEMOpaHHBIX OpraHesul, OOJEe3HW HAKOIICHHUS. THIBI KOHTAKTOB MEXAY KJIETKaMHU.
3HaueHHEe MEXKJIETOYHOM KOMMYHHUKAIIMU JJiA 3[0pOBbsi opraHusma. [Ipakrtuueckoe
3aHsTHE «/lnamus (kieTouka Tpayoe)».

Aapo. VYpoBHM  YNMAaKOBKM  XpOMaTHHA. XPOMOCOMHBIE  TEPPUTOPHHU.
HememOpanHbIe OpraHOU/IbI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHH.

Hyxneunossie kuciaotel. OCHOBHBIC MIPUHIUIIBI cTpoeHUs. [IpakTuyeckas padbora
«Boigenenue JIHK u3 Oanana». Ilpaktuueckas pabota «Moaens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpemnapatoB JHK ¢ momorisio
criektpodoroMeTpuny» (Ipu HATUIUU 000PYIOBAHUS).

Martpuunble cUHTE3bl. Pernukaius — OCHOBa KJIETOYHOTO jeineHust. [IpuHIumb
peruikanuu. [Ipaktudeckas padota «PernukaruBHas mammnaa (Mrpa-aIeMOHCTPALINS)».
[Ipaktuueckas padota «[1LP (Mogens ammudukanus Ha Gymare).

Mytanuu. Uto BbI3bIBaeT u3aMeHeHus B crpoenuu JTHK. ITpunuunel penapanum.

Tpanckpunius. [Ipaktudeckas padora «Cuna mpoMOTOpay.

I'enernueckuit xoxa. Ilpaktuueckas pabora «PemieHue 3amay Ha T€HETUYECKUUN
kon» Tpancnsauus. [Ipaktuyeckas padora «PoyiTUHT OEITKOBY.

Opranuzanusi reHomMa BUPYCOB I[IpOTHBOBUPYCHBIE CpPEIACTBA, MEXAHM3Mbl HX
JECHUCTBUSL.

Opranuzanus reHoma OaxTepuit AHnTHOaKTEpUATHLHBIC npenaparsl.
Uccnenoarenbckas padbota «PacnpocTpaHeHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEpUii»

Opranuzanusi reHoma dSykapuoT ['eHomHOe penakTupoBanue. I[IpakTuueckas
pabora «PaboTa B COBpeMEHHBIX reHeTHYecKuX Oa3ax maHHbIX. [IpoBemenue In silico
aHaIM3a MoCae0BATEIbHOCTEN TEHOBY.

3. ®apmaxonozun (28 uacos)

[Tonstue o nexkapcrBax. [IpUHIMIBI MOAX0/a K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronbl. McciemoBarenbckas paboTta «IKCIEPUMEHTHI TI0
OTIpEICTICHUIO0 TOKCHYHOCTH BEIIECTB HA apTEMUIUIX.

[Iytn BBenenus JIC. dapMakOKMHETHKA JIEKAPCTBEHHBIX BelIeCTB. BcachiBanue
(abcopOrtus) exkapcTB. OCHOBHBIC MEXaHU3MBI BCachIBaHUA. TpaHCHIOPT JICKAPCTBEHHBIX
BenlecTB. ['enpl u 6enku nepBoit dazpl Ouotpanchopmanuu. [Tyt BeiBeeHHS JIEKapCTB
U3 OpraHu3ma. OKCKpeuuss W oiauMuHanus. [eHsl u  Oenku  BTOpod  (paswl
ouotpanchopmarmu. dapmakonunamuka. [71aBHOE W TOOOYHOE, PE30OPOTUBHOE U
MECTHOE, IPSMOE, HETIPSIMOE U PE(IIEKTOPHOE IEHCTBUE.

Bunpl B3aumopeiictBusa nexkapctB. CUHEPru3M M aHTaroHUW3M IMPU COBMECTHOM



JICCTBUY JICKAPCTBEHHBIX BEILIECTB, X PA3HOBUIHOCTH.

TpancmemOpaHHbI cUTHATUHT. THUIBI KJIETOUHBIX perenTopoB. MeMmOpaHHBIE:
MOHHBIC KaHAJIbI, KATAIMTUYECKUE U compshkeHHbIe ¢ (G-0ekaMu; BHYTPUKIETOYHBIE:
UATOIUIA3MATUYECKUE U JIEpHbIC. MEXaHU3MBbI JINTAHA-PELENITOPHOTO B3aUMOICUCTBHSI.
CenekTUBHOCTh (M30MPATEIBHOCTh) JIEUCTBHS, CBS3b «XUMHUYECKas CTPYKTypa —
(dapmakongoruueckasi akTHBHOCTb BEILIIECTBY.

PapMaKoJIOrM4eCKOM MOAYJIALIMU CUHANTHYECKON XOJUHEPIrUYECKON Iepenayu.
MonekynspHelii MeXaHM3M JAcHCTBHS U (apMaKoJIOTHYECKHEe CBOMCTBA M-
XOJIMHOOJIOKATOPOB, raHrano0JI0KaTOPOB " Kypapeno100HbIX CPEACTB.
dapMakoJIOruyecKass  peryjsiius  aKTUBHOCTHM  aJPEHEPTHMYECKOr0  CHHAICA.
AJIpEHOMUMETHUKH, aJApEHOOJOKATOPhI, CcUMMAaTONUTUKU. [IpakTuueckass paboTa
«BrnusiHMe agpeHaauHa Ha CEpICUHbIE COKpalieHus (TporpaMMHOE 00E€CTICUCHHUE).

MonekynspHas (apMakoJorus aHTUAJUIEPIUYEeCKUX CpeAcTB. [ MCTaMUHOBBIE
pelenTophl: TUIBI, MOJEKYJsApHas opraHu3zanus. CtaOuiuzaTopbl MEMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M JIEUCTBHSI, 0COOEHHOCTH KIIMHUYECKOTO MPUMEHEHHS,
TOYKHU TPUJIOKECHHS IEUCTBUS MHTMOUTOPOB JIUITUIHBIX MEANATOPOB.

MexaHu3M JNEUCTBUS U NPUMEHEHUE NPENApaToB, CTUMYJIUPYIOLIUX IPOLECCHI
MMyHUTEeTa. DPapMaKOJIOTHMYECKass XapaKTEPUCTUKA HWHTEPJICUKHUHOB: IIOJy4YECHHUE,
MEXaHU3M JIeUCcTBUS, TpuMeHeHre. OCHOBBI MaTO(GU3UO0JIOTHH OCTPO(da30BOTO OTBETA,
Meauanuys BocnaaeHus. MonekyIsspHbI MEXaHW3M TPOTUBOBOCIIAIUTENBLHOTO JICUCTBHS
TIIOKOKOPTHUKOCTEPOUJIOB,  HECTEPOMIHBIX  MPOTHUBOBOCHAIUTEIBHBIX  CPEACTB.
[Tpaktrueckas pabota «I'ucTonorudeckre mpenaparbl UMMYHHOU CUCTEMBI.

[TonsTre 0 HapKO3€ U HAPKO3HBIX Ipenaparax. KieTouHbli 1 HEPBHBIA HAPKO3.
dapMakoJIOTUUeCcKass XapaKTEPUCTUKA OTACJIBbHBIX TIPYNI HApPKO3HBIX CPENCTB.
[TocnenoBarenbHOCTh NEWCTBUSI Ha IEHTPalbHYIO cucteMy. l[IpakTudeckas pabota
«l'ucronornueckue npenaparsbl HEPBHOU CUCTEMBDY.

®dusnonornyeckuii coH; ¢asel cHa. Bunel Hapymienuit cHa Ilonsatwe o
MEJIMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (TMMHOTHKAX ).

MonekynsipHble acnekTbl Houuueniuu. OnuaTHbIE PEUEnTOpPbl, WX THIIBI.
DHkehaTuHbI U SHIOPPUHBI - SHIOTCHHBIE JINTAH bl OTTMATHBIX PEIEITOPOB.

AHTHUTICUXOTHYECKOE JEeHCTBUE, BIUSHUE HA (QYHKIUIO SKCTPAMUPAMUTHON
CHUCTEMBI, IMOIMOHATLHYIO c(epy, pBOTHBINA IIEHTP, apTEepPHAIbLHOE NaBJICHUE, IEHTP
TepMoperyasiiuu. MoJeKyJIsIpHbIE MEXaHU3MBI JEUCTBUSI HEUPOJIENITUKOB, BIUSIHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, aJIPEHO- U TUCTAMUHOBBIC PELICTITOPHI, UX ICUCTBUE HA
KJIETOUYHbIE MeMOpaHbl, Ha JEMOHUPOBAHUE TKAHEBBIX MOHOAMHUHOB. I[loTenma-
3aBUCUMBIC HATPUEBBIC KAHATBI KAK MUIICHH JEHCTBUS MECTHBIX aHECTETUKOB. CTIOCOOBI
WHTHOMPOBAHUS MTOTEHITUAT-3aBUCUMBIX HATPUEBHIX KAHAJIOB MECTHBIMU aHECTETUKAMH.
[Ipaktuueckass pabora «Kapra oskcmpeccun mA0()aMHHOBBIX W CEPOTOHHHOBBIX
perenTopoB B MO3re MbIei». MccnenoBarenbckas padoTa «lloBeaeHueckne TeCThl Ha



peiokax Danio rario. Csermo-temHass kamepa». FcciaemoBaTtenbckasi —pabora
«IlToBenenueckue TecThl Ha prIOKax Danio rario. OTkpeITOE MoJIe». McciienoBarenbckas
pabota «IloBegenyeckue TecThl Ha piOKax Danio rario. CtaliHOE TTOBEICHHE.

Monayab «MoJiekyJsipHbIe OCHOBBI cejiekinm» 9 kiace (68 yaca)
1. Monexynapuas ouonozus. (20 uacoes)

OcCHOBHBIE BEXU Pa3BUTHUS MOJIEKYISIPHON OMOJIOTHUH.

HyxnennoBblie kucnoTsl. OCHOBHBIE MPUHIUIIBI cTpoeHus. [IpakTuueckas paboTa
«Beigenenne JIHK w3 Gananaw». Ilpaktuueckas pabota «Moaenb JIHK-opurammy.
[Ipaktnueckass pabora «Omnpenenenue kadectBa mnpenapatoB JHK ¢ momomisio
CeKTpopOTOMETPUN» (IIPU HATUYUU 000PYTOBAHHUSA).

MartpuuHble CHHTE3bl. Pernukanus — OCHOBa KJIETOYHOro JeieHust. [IpuHuumb
perukanuu. [Tpaktuueckas pabora «PerukaTuBHas MallnHa (UTpa-IeMOHCTPALINS)».
[Tpaktuueckas padora «I1LP (Mmoxens ammnudukaius Ha Gymare)y.

Mytanuu. Uto Be13biBaeT n3meHeHus B ctpoennu JJHK. [Ipunnunel penapanum.

Tpanckpunmus. [Ipaktuueckas padora «Cuna mpomMoTopay.

I'enetnueckuii koa. Ilpaktuueckas pabora «Pemenue 3agad Ha TEHETHUYECKHI
ko1 Tpancusauus. [Ipaktuyeckas padora «DoaauHr OENKOBY.

Opranuzanusi reHoMa BUPYCcOB [IpOTHBOBHpPYCHBIE CpEACTBA, MEXAHU3MBI HUX
JECHUCTBUSL.

Opranuzanus reiomMa  Oakrtepuii  AHTHOaKTEepUATbHBIC npenaparhl.
UccnenoBatenbckas padbota «PacnpocTpanenne aHTHOMOTUKOPE3UCTEHTHBIX OaKTEPUii»
Opranuzanusi reHoMa 3ykapuoT ['eHomMHOe pemaktupoBanue. [Ipaktuueckas pabora
«PaboTa B cOBpeMEHHBIX reHeThueckux 0azax gaHHbIX. [IpoBenenue In silico ananuza
MIOCJIEA0BATEIBHOCTEN TEHOBY.

2. Monexynsapusie ocroewt 2enemuxu (20 uacos)

[Ipenmer renetuxku. KparTkas UCTOpUS  pa3BUTUA  TNPEIACTABICHUS O
HACJIEJICTBEHHOCTH.

OT reHa K IpU3HAKY: KaK packpacuTh Kota. UYto Takoe npusHak? [IyTh oT reHa mo
npuzHaka. Myramuu. Asenu. ['eTepo3urorsl U TOMO3UTOTHL. JIOMUHAHTHBIE W
peueccuBHble amenu. PoneBas wurpa «Amnenu». HcciienoBartenbCKUid  TPOEKT
Myrtarennbie GaKkTOPBHI.

['enbl cTposAT opraHu3M. BxirodeHue W BBIKIIIOUEHHE OOJIBIIOro Habopa reHOB.
Kak kieTku noHuMaroT, Kakue reHbl 10KHbI paboTath. PoneBas urpa «Cynbp0a KIeTKn.
I'ensi-nepexmouatenu. [IpakTuueckoe 3ananne « AITOPUTMBI IS KIIETOK.

JluckpeTHOEe HaclIeJOBAaHWE NPU3HAKOB. 3aKOHbI MeHJensi: OJIMH T€H - OJIMH
npu3Hak. Cxema CKpenuBaHus. 3aKOH €IUHOO0Opa3us THOPUIOB MEPBOTO MOKOJICHHUS.
[Ipaktuueckoe 3amanue «EgmHOOOpa3ue mepBOro MOKOJICHUS». 3aKOH PACIICTIIICHUS



IpU3HaKa BO BTOpoM mnokojeHuu. [Ipakrnueckoe 3ananue «Pacuiennesue Bo BTOpoM
noKoJieHnn». MccnenoBarenbekuil mpoekT «3akoHbl I'. MeHaenst B 3KCIIEpUMEHTEY.

3akoHbl MeHzelns: HeCKOJIbKO T€HOB - HECKOJbKO MPU3HAKOB. JurubpuaHoe
ckpemuBanue. HeszaBucumoe pacxoxaeHue xpomocoM. lIpakTuyeckoe 3amaHue
«Pemerka Ilennera». CuenieHHOE HACIEIOBaHUE.

B3aumopeiictBue reHOB. AJEnbHOE M HealuienbHoe. [IpakTtuueckoe 3aHsTHE
«BzanmoielicTBYSI TeHOB (MOJICIMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»

Omnpenenenue nona. [TonoBsie xpomocombl. Camilsl U camku. Biusiaue paktopos
OKpyKarollen cpeapl. XpOMOCOMHOE ompenesieHre mnoja. [lomoBble XpOMOCOMBI.
[Ipaktuyeckoe 3amanue «HacnegoBanue, cuerieHHoe ¢ nojiom». [IpoOriema
JOTIOJTHUTENBHONW X-XpOMOCOMBI y KEHIIMH. TpeX1BETHBIE KOIIKH.

3. Monexynsapnoie ocnosul cenexyuu (28 uacos)

['enbl B momymsAnusx: Benukoe paBHoBecue. [lomymsamusa. YacToTel BctpeuaeMocTu
npu3HaKa u aiens. YpaBHeHue Xapau-BaitnOepra. [Tpaktuueckoe 3ananue «4acToThbl
amieneil, reHoTHUNoB U (GeHoTunoBy. MccnegoBaTenbCKU MOpPOEKT  «AHaNIHU3
TeHETHYECKOM CTPYKTYpPHI MOIMYJISIIINU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Tonynsauuu MEHSIOTCS: YUCIEHHOCTh, MUTPAIMS U BbIOOp cymnpyra. dakTopsl,
KOTOpbIE BBIBOJSAT TIOMYJISIIIUIO W3 paBHOBecus Xapau-BainOepra. YucieHHOCTH
nonynsiuu. Poneas wurpa «Oddext ocHoBatens». PoneBas wurpa «Oddekt
OyThUIOYHOTO TOpibimKay. Jpeld renoB. Myrauuu. HecnydaitHoe ckpemuBaHUeE.
N3ossiusi.

[lonynsauuu  MEHSAIOTCS:  €CTECTBEHHBIM  oTOOp. MexaHu3m  JielcTBHS
€CTeCTBEHHOTO oTOOpa. JIBrxKymuii oToop. PoneBas urpa «EcrecTBeHHBIN OTOODY.

MoaudukanronHas U3MEHYUBOCTb. Craructuyeckue O0COOEHHOCTH
Moau(pUKAIIMOHHON U3MeHUUBOCTH. McciaenoBarenbckue padbotsl «MoaudukanuoHHas
M3MEHUYMBOCTh PACTEHUI B MpEIENIaxX BAIIEr0 MECTa )KUTEITbCTBAY.

HacnenoBanne KOMMYECTBEHHBIX NPU3HAKOB. KoanMyecTBEHHbIE TPU3HAKHU.
CpenoBast u3MeHUHUBOCTh npu3Haka. Koaddumuent Haciaeayemoct npusHaka. OTBeT Ha
ot6op. Ilonck reHOB KOJMYECTBEHHBIX MpHU3HAKOB. OIHOHYKJICOTHUIIHBIC BapHAHTHI
renoB. JIHK-uun. [TotTHOreHOMHBINM aHAIU3 aCCOLMALIUN.

«Owmby Hanm renomoMm. IloctrenomHuasi spa. OOpaTHas reHetnka. «OMUKCHBIE
uccnenoBanus. [Iporeom, Mmetadonom. [IpakTuueckoe 3aganue « ATPOHOMBDY.

JlomecTukaius W IEHTPhl Te€HEeTHYecKoro pasHooOpasus. [loucku pacteHuit c
«XOpPOIIMMMUY) TPU3HAKAMU U1 4YesoBeka. L[eHTphl TreHeTH4ecKoro pa3zHooOpas3us.
Hukonait iBanoBuu BasuiioB. Cenekuusi. KomOuHanyionHass U ruOpuHas CeleKIus.
I'ereposuc. Ilpaktnueckoe 3amanue «l'oMonorudeckue psabl HACIEICTBEHHOU
U3MEHYUBOCTH.

CoxpaHHUTh W U3YYUTH T€HBI, YTOOBI MEHATH Oyaymiee. Kak mpaBMIbHO XpaHUTh



redpl. Kommekuuu  reHeTMYecKux  pecypcoB  pacteHuil. Ilpaktukym — w/wium
HCCIIEIOBATEIbCKUI MPOEKT «MeToasl KyJIbTUBHPOBAHUS in Vitro IS COXpaHEHUs
FEHETUYECKUX PECYPCOB PACTCHUM U JIJI1 YCKOPEHHOU CEIEKIIMN.

['eneTnueckue NEHTpHl B Halled cTpaHe. ['Ae 3aHUMAIOTCA TEHETUKOM W
T€HOMMKOMW JIJIS HY>K]I CEJIbCKOTO XO3S1CTBA.



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUSI KYPCA BHEYPOUHOM JEATEJBHOCTH

3aHATUS B paMKax NpOrpaMMmbl HampaBieHbl Ha OOEcCHeueHHe JOCTHUKEHUS
IIKOJIbHUKAMU ~ CIIEAYIONIMX  JIMYHOCTHBIX, METAlpPEAMETHBIX U  MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB.

JIn4HOCTHBIE pe3yJIbTaThI:

B cghepe epadsxcoanckoco eocnumanusii TOTOBHOCTH K KOHCTPYKTHBHOM
COBMECTHOM IESITEIIbHOCTH TIPH BBHIMTOJTHEHUH MUCCIIEIOBAHUN U MTPOCKTOB, CTPEMIICHUE K
B3aMMOTIOHUMAHHIO ¥ B3aMOTIOMOIITH.

B cgpepe nampuomuueckozo eocnumanus; OTHOIIEHUE K OMOJIOTMH KaK K BaKHOU
COCTABJISIIOLIEH KyJNbTYPhl, TOPAOCTb 3a BKJIAJ POCCHUHCKHX M COBETCKUX YYEHBIX B
Pa3BUTHE MUPOBOM OMOJOTUYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb OLIEHUBATH
MOBEJCHUE W TOCTYNKHA C TO3WIMHA HPABCTBEHHBIX HOPM M HOPM 3KOJOTHYECKOU
KyJIbTYPhI; TOHUMaHNE 3HAYMMOCTH HPABCTBEHHOTO aCIIeKTa JACATEIHPHOCTH YeJIOBEKA B
MEJUIMHE U OUOJIOTHH.

B cgepe scmemuueckoco ocnumawnus: TIOHUMaHHUE POJU  OHOJOTUH B
(bOpMHUPOBAHNUN ICTETUICCKOUN KYJIbTYPHl THYHOCTH.

B cghepe usuueckoco socnumanus, opmuposanus Kyibmypsvl 300p08bsi U
IMOYUOHANLHO20 0O1A20NOAY4Us: OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY 3/I0POBBIO U
yCTaHOBKA Ha 3JI0POBBIA 00pa3 )KU3HU (370pOBOE MUTAHUE, COOTIOACHIE TUTHCHUIECKUX
TIpaBUJI U HOPM, COQTAaHCUPOBAHHBIN PEXXUM 3aHATHH U OTIBIXA, pEryisipHas puzndeckas
aKTUBHOCTD); OCO3HAHME TTOCJIC/ICTBUI U HETIPUSATHE BPEIHBIX TPUBBIUEK (YIOTpeOIeHNE
QJIKOTOJIs, HApKOTHUKOB, KypeHHE) U HHBIX (GopM Bpeaa Uil (PU3UYECKOTO U
TICUXUYECKOTO 3/I0POBbs; COONIOZCHUE MpaBUil 0€30MAaCHOCTH, B TOM YHCIIC€ HABBIKU
0e30macHOro MOBEJCHUS B MPUPOIHON cpese; chopMUPOBAaHHOCTh HABBIKA PEQIICKCHUH,
yIpaBJICHHE COOCTBEHHBIM 3MOIIMOHATBLHBIM COCTOSTHUEM.

B cgepe mpyoosoco socnumanus: akTUBHOE ydacThe B PEIICHUH MPAKTUYECKHUX
3a7a4 (B paMKax CEMbHM, IIKOJBI, TOpoJia, Kpasi) OMOJOTHYECKOM M DKOJIOTHYECKOU
HAIpPaBJICHHOCTHU, WHTEPEC K MPAKTHUYECKOMY H3YYCHHIO Tpodecchii, CBSI3aHHBIX C
ouosoruen.

B cgpepe sKonocuueckoco 6ocnumamus:  OpUEHTAlMsl HAa NPUMEHEHUE
OMOIOTMUECKUX 3HAHUN MPU PEIICHUH 3a/1a4 B 00J1aCTH OKPYIKAIOIIEH Cpeibl; 0CO3HAHNE
HKOJIOTHYECKUX MPOOJIEM U MyTeHl UX PEIIeHHs]; TOTOBHOCTb K YYACTHIO B MPAKTHYECKOU
NEeSATEeIbHOCTH SKOJIOTUYECKON HANIPABICHHOCTH.

B cgepe nonumanus yemnocmu Hayumo2o0 NO3HAHUA: OPUEHTALMS Ha
COBPEMEHHYIO CHCTEMY HAy4YHBIX NPEJICTAaBICHUA 00 OCHOBHBIX OHOJOTHMUYECKHX
3aKOHOMEPHOCTSX, B3aMMOCBS3SIX YEJIOBEKAa C NPUPOJHOM M COLMAIBHOM CPENOH;



MOHUMAaHUE POJU OMOJOTUYECKON HAyKU B (DOPMUPOBAHWH HAYYHOTO MHUPOBO33PECHHS;
pa3BUTHE HAYYHOU JIF0O03HATEIHHOCTH, MHTEpEeca K OMOJOTUYECKONH HayKe, HABBHIKOB
HCCIIeIOBATEILCKOM IESITEIbHOCTH.

B cghepe adanmayuu x usmensowumcs yciosusim coOyuaibHoUu u NpupooHou
cpedvl: afeKBaTHas OICHKA W3MCHSIONIMXCS YCJIOBHH; TMPUHATHAE  PpEIICHUS
(MHIMBUAyaIbHOE, B TPYIIE) B HM3MEHSIONMIMXCA YCIOBUSX HAa OCHOBAHMH aHAIHN3a
ouonornueckoi nHGoOpMaIMK; MIaHUPOBAHUE  JICHCTBUU B HOBOM  CHUTyalluHu
Ha OCHOBAHMH 3HAHHM OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHblIe pe3yJabTaThI:

B cghepe osnaoenus ynusepcanvrvimu yueOHbIMU NO3ZHABAMENbHBIMU OCUCTNBUSMU.
ba3oBbl€ JIOTHUYECKUE NCUCTBUSL:
® BBIABIATHP W XapaKTepU30BaTh CYIIECTBEHHBbIC TPHU3HAKH OHOJOTHUYECKUX
00BEKTOB (SIBIICHUN );
® YCTAaHABJIMBATh CYIIECTBEHHBIH TIPU3HAK KiIacCUUKAIIUK OHOJOTHUECKUX
00BEKTOB (SIBJIICHHH, MPOIIECCOB), OCHOBaHMS sl OOOOIICHUS W CpaBHEHUS,
KPUTEPUH TIPOBOJUMOTO aHAJIN3A;

® C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMSI B pacCMaTpuBaeMbIX (pakTax ¢ HAOMIOJCHUSIX;, TMpeasiaraTh
KPUTEPUH [IJIs1 BBIABJICHUSI 3aKOHOMEPHOCTEN 1 TPOTUBOPEUHIA;

® BBIBIATH JeUIUTHI HMHPOPMAIIUU, NAHHBIX, HEOOXOJMMBIX Jisi PpEIICHUs
MMOCTaBJICHHOM 3aJ1a4H;

® BBISBIATh MPUUUHHO-CIEACTBEHHBIE CBS3U TP M3YUYCHUH OHOJIOTHYECKUX
SBJIEHUNA W TPOLIECCOB; JEJIaTh BBIBOJABI C HCIOJIb30BAHHEM JI€IYKTHUBHBIX H
MHJYKTUBHBIX YMO3AKJIIOUCHHUH, YMO3AKIIOUCHUI MO aHAJIOTHH, (POPMYIUPOBAThH
TUIIOTE3bl O B3aUMOCBSI34X;

® CaMOCTOSITENIbHO BBIOMpaTh CIOCOO perieHus y4eOHON OMOJIOTMYECKOW 3ajadu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHMS, BHIOUPATh HanOoJIee TOAXO0 SN
C YU4E€TOM CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccaen0BaTeIbCKHUE ISHCTBHUS:

® 1ICMOJIb30BaTh BOIPOCHI KaK UCCIEA0BATEILCKUI HHCTPYMEHT NTO3HAHNUS,

e (QopmynupoBaTh BOMNPOCH, (UKCUPYIOIIUE pa3pblB MEXAY pEaJTbHBIM H
KeJaTeIbHbBIM  COCTOSSHUEM  CHUTyalluu, OOBEKTa, M  CaMOCTOATEJIHHO
YCTaHABJIMBATh HCKOMOE U JaHHOE;

e (dopmupoBath  THMOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKIICHUH,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHCHHE;

® TIPOBOJMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TUIaHY HAOFOICHHUE, HECIIOKHBIH
OMOJIOTHMYECKU JKCIIEPUMEHT, HEOOJIBIIIOE HCCIEIOBAHUE IO YCTAaHOBICHHUIO
0COOEHHOCTEN OMOIOrnYecKoro 00beKTa (mpolecca) U3y4eHus,

® TIPUYUHHO-CJICJCTBEHHBIX CBS3CH M 3aBHUCHMOCTEH OHOJIOTMYECKUX OOBEKTOB
MEXTy CO0Oi;



OLICHMBATh HAa MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OpPMALMIO, MOITYYEHHYIO B
X0JI1¢ HAOIIOACHUS U IKCIIEPUMEHTA;

CaMOCTOSATENIbHO (OPMYIHPOBAaTh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
MPOBEEHHOTO0 HAOJIOCHUS, HKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OLICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB U 00OOIIECHUH;

MIPOTHO3UPOBATH BO3MOXKHOE JaJIbHENIIIee Pa3BUTUE OMOJIOTMYECKUX ITPOIIECCOB U
UX TIOCIEJCTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsX, a TAKXKE BBIJBUTATh
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pabora ¢ nuadopmarmeii:

MIPUMEHSThH PA3IMYHBIE METO/Ibl, MHCTPYMEHTHI U 3alPOCHl MPU MOUCKE U OTOOpE
OMOJOTMYeCKOM HMH(MOpMalMKd WA JIaHHBIX M3 MCTOYHUKOB C Y4ETOM
peIIOKEHHON y4eOHOM OMOIOTUUECKOM 3a/1auu;

BBIOWpATh,  AHAJIM3UPOBATh, CUCTEMATU3UPOBATh M  HUHTEPIPETHPOBATH
OMOJIOTUYECKYIO0 HHPOPMALIMIO Pa3IMYHBIX BUJIOB U (DOPM MPEACTABICHUS;
HaXOJIUTh CXOJIHBIE apT'YMEHTHI (ITOATBEPAKIAOIINE UM ONIPOBEPTAOIIUE OOHY U
Ty K€ UJIEI0, BEPCHUIO) B PA3TUYHBIX MHHOPMAIIMOHHBIX UCTOYHUKAX;
CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIBbHYIO (POpMY MpECTaBIECHUS UH(OPMAIUH U
WJUTFOCTPUPOBATH PEIIAEMBIE 3a/1a41 HECTIO)KHBIMU CXEMAMHU, TMarpaMMaMu, UHOU
rpaduKoi U UX KOMOMHAIUAMU;

OIICHUBATh HANEKHOCTh OHOJIOTMYECKOW HWHGOpPMAIIMK TI0  KPUTEPHSIM,
MPEAIOKEHHBIM YUUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;
3alOMHMHATh U CUCTEMAaTU3UPOBATh OMOJIOrMYECKYI0 HH(pOpMAIIHIO.

B cgepe osnadenus ynusepcanvhbiMu yueOHbIMU KOMMYHUKAMUBHBIMU OellCeUIMU
OOuienue:

BOCIIPUHUMATh M (POPMYJIUPOBATh CYXKJICHHS, BBIPAXKAaTh SMOILMHM B IPOIECCE
BBITIOJTHEHHUS TIPAKTUYECKHUX U JTa0OPaTOPHBIX PadoT;

BBIpakaTh CeOs1 (CBOIO TOUKY 3PEHHS) B YCTHBIX U MIUCHhbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOajdbHBIE CpeACTBa OOIICHHMS, IIOHUMATh 3HAUYCHHE
COITMAJBHBIX 3HAKOB, 3HaTh M PAcCIO3HaBaTh IMPEANOCHUIKH KOH(MIUKTHBIX
CUTYaIlMH M CMTYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMAaTh HAMEPCHUS JPYTHX, TPOSBIATh YBAXKUTEIBHOEC OTHOIIEHUE K
co0eceTHUKY U B KOPPEKTHOU opMe (hopMyTupoBaTh CBOM BO3PAKECHHUS;

B XOJI¢ JIMaJiora W/WIHi TUCKYCCHH 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMon
OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh MJEH, HAICJICHHBIC Ha pPEIICHUE
OMOJIOTHYECKOM 3a1auM U MOJIIepKaHue O1aroKenaTeIbHOCTH OOIICHUS;
COTIOCTaBIIATh CBOM CYXACHHUS C CYXKICHHSAMH JIPYTUX YYaCTHUKOB JHaiora,
O0OHapYy>KUBaTh PA3JIMUUS U CXOJICTBO TO3UITUH;

nyOJUYHO TIPENCTaBIATh PE3yJbTaThl BBITOJHEHHOTO OMOJOTHYECKOTO OIbITa
(3KCTIeprUMEHTa, UCCIICIOBAHMS, TTPOCKTA);



® CaMOCTOSITENIbHO BbIOMPATh (hOpMAT BBICTYIUICHUS C YUETOM 3a/1a4 MPEe3eHTAIUU U
OCOOEHHOCTEW ayauTOpPUM W B COOTBETCTBHH C HHM COCTaBJISATh YCTHBIE U
MUCbMEHHBIE TEKCThI C UCTIOJIb30BAHUEM WJUTIOCTPATUBHBIX MAaTEPUATIOB.

CoBMecTHasl e TeAbHOCTD (COTPYTHUYECTBO):

® [IOHMMAaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYyATHHOU
paboTHI TP pENICHUU KOHKPETHOW OMOJIOTHMYECKOW MpoOIeMbl, 000CHOBHIBATH
HEO0OXOIUMOCTh NMPUMEHEHHUS TPYNIOBBIX (GOPM B3aUMOJEHCTBUS MPU PEUICHUU
MIOCTaBJICHHON y4eOHOM 3a1auu;

® [IPUHUMATH LIEJIb COBMECTHOU ESITENBHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBUS 10
e€ JOCTIKEHHUIO: pacTpeNesTh PO, JOTOBapUBAThCA, 00CYX IaTh IpoLEecC U
pe3yabTaT COBMECTHOM pabOTHI;

e yMeThb 00001aTh MHEHUS HECKOJBKHMX JIIOJIEH, TMPOSBISITE TOTOBHOCTh
PYKOBOJUTD, BBIIOJIHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pPaOOThI, ONPEIENSITh CBOI POJb (C
y4€TOM MPEANOYTEHUH M BO3MOKHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXIy WIEHAaMH KOMAaH[Ibl, Yy4acTBOBAaThb B T'PYMNIOBBIX
dbopmax padoThl (00CYX1€HUSI, 0OMEH MHEHHUSIMU, MO3TOBBIE IITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAYECTBEHHOTO pe3yJibTaTa 0 CBOEMY
HAIIPABIICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTUMH WICHAMH KOMAaH]IbL;

® OIICHMBATh KAa4yeCTBO CBOEro BKJaJa B OOIIMH MPOIYKT IO KPUTEPHUM,
CaMOCTOATENbHO  CHOPMYJIMPOBAHHBIM  yYYaCTHUKAMU  B3aUMOJICUCTBHUS;
CpaBHUBATh PE3YJIbTATHI C UCXOAHOM 3aa4el U BKJIAJl KAXJOTr0 YJIE€HA KOMAaH/bI B
JTOCTUKEHUE PE3yJIbTaTOB, pa3ieiisiTh cPepy OTBETCTBEHHOCTH U TMPOSIBISATH
TOTOBHOCTH K MPEIOCTABICHUIO OTUETA MEPEe]l TPYIIO;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JIEMCTBUHM, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COLUATBHBIX HABBIKOB M SMOIMOHAIBHOTO
HMHTEJUIEKTA IIIKOJIbHUKOB.

B cgepe oenaoenus yHusepcanvHvimu YueOHbIMU PeSYNAMUBHLIMU  OCUCMBUIMU.
CaMoopranu3anms:
® BBISABIATH MPOOJIEMBI ISl PEIICHHS B JKU3HCHHBIX W Y4YEOHBIX CHUTYaIUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OpPUEHTHUPOBATHCS B PA3IMUYHBIX MOAXO0AAX MPUHITHS PEeIICHUH (MHANBUAYAIBHOE,
NPUHATHE PEIICHUS B TPYIITE, MPUHATHE PEIICHUI TPYTIION );

® CaMOCTOSITEIbHO COCTAaBJISATh AQJITOPUTM pEHICHHS 3aJadd (M ero 4YacTh),
BBIOWpATh CIMOCOO pemieHus Yy4eOHOW OMOJOTHYECKON 3aJadul ¢ y4E€ToM
UMEIOLIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
npejiaracMbie BAPUAHTHI PEIICHHIA;

® COCTaBIATh IUTAaH JACWCTBHMIA (TUIaH peamu3allid HaMEUYEeHHOTO alTOpHTMa
peIIeHNs1), KOPPEKTHPOBATh MPEJIOKEHHBI AJITOPUTM C yUETOM IMOIYYCHUS
HOBBIX OMOJIOTUYECKUX 3HAHHUM 00 M3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

® JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHE.



CaMOKOHTPOJIb (pediiekcust):

BJIa/IETh CIIOCO0AMU CAMOKOHTPOJISI, CAMOMOTHBAIIUH U pedIeKcHH;

JaBaTh a/IeKBaTHYIO OLIEHKY CUTYalluu U NpeJiarath IiaH e€ U3MEHEHHUS,
YUUTBHIBaTh KOHTEKCT U MPEABUACTD TPYIAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH IIPU
pelieHu y4yeOHOW OMOJIOTMYECKOW 3a/ayd, aJalTHpOBaTh pELICHHE K
MEHSIFOIIIUMCS 00CTOSITEIILCTBAM;

OOBSICHATH MPUYUHBI JOCTIKEHUS (HEJOCTIXKEHUS) Pe3ysIbTaTOB JIESTeNbHOCTH,
JaBaTh OLEHKY HPUOOPETEHHOMY OIBITY, yMETh HAaxXOIHWTh IO3UTHUBHOE B
MPOU3O0IIEAIIEN CUTYAlUH,

BHOCHUTh KOPPEKTHBBI B JCSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIIUXCS CUTYallWid, yCTAHOBJICHHBIX OIMNOOK, BOSHUKIINUX TPYTHOCTEH;
OILICHHMBATh COOTBETCTBHUE PE3YNIbTATA LIETH U YCIOBHSIM.

9MOHHOH&HBHBIﬁ HHTCJJICKT.

pasnuyath, Ha3blBaThb M YOPABIATH COOCTBEHHBIMM S3MOLMSAMH M 3MOLMSIMU
ApYTHUX,

BBISIBIISITH M AHAJIM3UPOBATH IPUYHUHBI SMOLIUH;

CTaBUTH CeOs1 Ha MECTO APYroro 4eyioBeKa, MOHMMAaTh MOTHUBBI M HaMEpEHUs
ApYyroro;

PEryaupoBaTh COCOO BBIPAKEHUS SMOLIMA.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCUTBHCA K IPYrOMY Y€EJIOBEKY, Er0 MHEHUIO;

pU3HaBaTh CBOE NMPABO HA OLIMOKY U TaKOE e MPaBo JPyroro;

OTKPBITOCTh ce0€ U IPYTUM;

OCO3HAaBaTh HEBO3MOKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

OBJIQJIETh CUCTEMOM YHUBEPCAIBHBIX YUEOHBIX PETYISATUBHBIX JEHCTBUH, KOTOpas
oOecrieynBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSIS
NO3ULHUSA JIMYHOCTH), U >KM3HEHHBIX HABBIKOB JUYHOCTU (yHpaBiieHHs COOOMH,
CaMOJIMCLMIUINHBI, YCTOMYUBOIO MOBEIECHHUS).

IIpeaMeTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI
B no3naBaTenpHOM (MHTEUICKTYaIbHOM) cdepe:

— TIpUOOPETEHUE OTBITA MCIIOJIH30BAHMSI METOJIOB OMOJIOTHYECKON HAYKH C IIEIIBIO
U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHUH W MPOIIECCOB: HAOIIO/ICHNUE, ONKMCAHUE,
MIPOBE/ICHUE HECJIONHBIX OMOJIOTHYECKUX OIBITOB M AKCIIEPUMEHTOB, B TOM YHCJIE C

MCIOJIb30BAHUEM aHAJIOTOBBIX M HU(POBBIX OMOJIOTHUYECKUX PUOOPOB U HHCTPYMEHTOB;

dbopMUpOBaHUE YMEHUSI UHTETPUPOBATh OMOJIOTHYECKHUE 3HAHUS CO 3HAHUSIMU U3

JIPYTUX y4eOHBIX MpeaMeToB (PU3HKH, XUMUU, Teorpaduu, UCTOPUH, OOIIECTBO3HAHUS
UT. 1.);



— (QopMmupoBaHUE YMEHUN periaTh yueOHbIE 3a/1aud OMOJIOTHYECKOTO COJIePKAHUS,
BBISIBIIATH ~ NIPUYMHHO-CJICICTBEHHBIC  CBSI3M,  IMPOBOJUTH  KAYECTBEHHBIE U
KOJIMYECTBEHHBIC PACUCTHI, JCJIaTh BHIBOALI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTaTOB,;

— (opmupoBaHue yMEHHS IUJIAHUPOBATH YUEOHOE WCCIICIOBAHUE WM MPOCKTHYIO
paboTy C y4eTOM MOCTABJICHHOM 11eNn: (OpMYIHUPOBATh MPOOIEMY, TUIIOTE3Y U CTaBUTH
3a/ladyd MCCJIEIOBAHWsA, BBHIOWPATH AJCKBATHO TOCTABICHHOW €M METOJbI, JCNaTh
BBIBOJIBI 110 PE3yJIbTaTaM MCCIICAOBAHMS HIIA TPOCKTHOM JIEATETLHOCTH;

— (¢dopmupoBaHHe  HWHTEpeca K  YIIOyOJCHWIO  OMOJIOTMYECKMX  3HAHUHN
(mpeanpoduibHas MOATOTOBKA U MPodeCcCHOHAIbHAS OPUEHTAIINS) U BEIOOPY OMOJIOTHH
Kak Ipo(UILHOTO MpeMeTa Ha CTYIIEHU CPEIHETO MOJTHOT0 00pa30BaHus JIJIs Oy yiien
npodeccuoHanbHON NIeATeNTbHOCTH, B 00JIACTH OWOJIOTHMH, MEIUIIMHBI, 3KOJIOTUH,
TICUXOJIOTHH, BETEPUHAPHUH, CEIIbCKOTO XO3SMCTRA,;

— BIIQJEHWE HaBbIKaMH paboThl ¢ uWH(OpMaInMeld eCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opMme (B BUIE TEKCTa, TAOJUYHBIX JTAHHBIX,
cxeM, rpaduKoB, aAWarpaMMm, MOJEeH, H300paKEHUI), KPUTHUYECKOIO aHajau3a
nH(}OPMAITUHU U OIICHKH €€ IOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
PEIMETOB; UHTEPEC K YIITyOJIeHUI0 OMOJIOTMYEeCKUX 3HAHUW U BBIOOPY OMOJIOTHMH Kak
npodUILHOTO TpeAMETa Ha YPOBHE CpPEIHEro oOmiero obpa3oBaHus I OymayIiei
poheCCUOHAIBHOM  ICSTEILHOCTA B 00JIaCTM OHMOJIOTMH, MEIUIIUHBI, SKOJIOTHH,
BETCPUHAPHH, CEIbCKOTO XO3SMCTBA, MHIINEBOW IMPOMBINIICHHOCTH, IICUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEACTABICHUS O MATCPUATUCTHICCKON CYIITHOCTH
TCHOMOB JKHBBIX OPTAaHU3MOB U PETYJIAIHIO UX PAOOTHI;

— 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH Cpenbl, BIUSIOMIUX HA Pa3BUTHE U
CYIIIECTBOBAHHE JKUBBIX OPraHU3MOB, aJanTaIiil K (hakTopaM OKPYKaIoIIel Cpebl;

— 3HAHHME OCHOBHBIX IMOAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAHMS €€ JOCTHKEHUM B
COBPEMCHHOM KU3HH YeJIOBEKa, 0COOCHHOCTH HMCIIOJIb30BAHMS KUBBIX OPTAaHU3MOB JIJIS
MIPOU3BOICTBEHHBIX HYXK/]I YEJIIOBEKA;

— 3HAHHWE OCHOBHBIX IMOJIXOI0B CEIICKIIUU U OMOTEXHOJIOTHH KYJbTYPHBIX PACTCHUH,
XapaKTepU30BaTh T'CHETHYECKH  MOAM(PUIIMPOBAHHBIC  PACTEHHUSA, ONEPHPOBATH
MOHSATUSMU, THOPUAM3ALMSA, OTHaJeHHAs TUOpPUAW3alvsi, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchopMaIysi, MyTareHe3, TCHETHUYECKOE PEAaKTHPOBAHUE;

— TIOHUMaHWE  MOJICKYJIIPHBIX  MEXaHHW3MOB  peaju3allik  HACIEICTBEHHOMN
uH(GOPMAITUU U YMEHUE CBOOOHO OTICPUPOBATH OCHOBHBIMU TIOHSITHSIMHU MOJICKYJISIPHOU
OMOJIOTHY U €€ COBPEMEHHBIX HAIIPABICHUN — T€HOMHUKH, METareHOMHKH, TPOTEOMUKH;

— 3HAHWE OCHOBHBIX 3a00JICBaHHWI YEIOBEKAa, MEXaHU3MOB WX Pa3BUTHSA, CIIOCOOAX
WX JTUArHOCTUKU U JICUCHUS;



— (opmupoBaHHe yMEHHS WCITOB30BATh MOHATUHMHBIN anmapaT ¥ CUMBOJIMYECCKUH
SI3bIK TCHETHKH, TPAMOTHOE TPUMEHEHHWE HAyYHBIX TEPMUHOB, MOHSATHH, TEOPHH,
3aKOHOB IS OOBSICHCHHMS HAOIIOZACMBIX OHOJIOTHYECKHX OOBEKTOB, SBJICHUH H
MIPOIIECCOB, TTO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUS.

B nennocTHo-opueHTalMoHHOM cepe:

— 3HAHHUC, YTO IMIPHUMCHCHHC COBPCMCHHBIX TEXHOJIOT UM MOHGKYHHPHOﬁ OouoJorun
IMO3BOJIACT YCIICIIHO pPCIIaTb TaKHUC 3J'IO60,ZIHGBHI>IC HpO6JIeMI)I, KaK oOXpaHa

OKPY)KaIOIHCﬁ cpeabl, COXpaHCHUC 3/IOPOBbS YCIIOBCKA, KOHTPOJIb 1 BOCCTAHOBJICHHC
OKOCHCTEM.



TEMATHYECKOE INTAHUPOBAHUE

Monyiab «Kak ;KHBOTHbIE M PACTEHUS MPUCIIOCAOINUBAIOTCSD> (IBOJIONMOHHASA
IK0JI0THs) 5-6 kiaaccsl (34 yaca)

Orpannuenus
MOpP(hOIOTUUECKUX U
(U3MOIOTHYECKUX alanTaIuH.
[Touemy opranu3Mel HE
CTaHOBSITCSI OECKOHEUHO
OOJBIINMH, MAJICHEKUMU,
BCESITHBIM.

Tembl OcHoBHOe coaep:kaHue JesiTe/ IbHOCTD
IIKOJbHUKOB
1. MBI Hcciienyem CBoiicTBa U CTPOCHHE KUBBIX HccrnenoBarenbekue
JKMBbIe€ 00bEKTHI OpraHU3MOB (CTpOCHHE KIETKH). | paboThl «Bce mu (CUHMUIIBI,
(6 9) Bun, oco0b — opranusm kak Oenku, Oepe3bl W T.I.)
eauHas cuctemMa. Ananrtaiuu OJINHAKOBBIE?
(mpucniocobnenus). [lonstue DOTOKBECTY.
roMeocTasa KUBoro opranusma. | I[Ipakruueckas paboTa
Crioco0sI ero moaepKaHusl. «CocraBnseM KHUTY

pPEKOpPAOB  pacTeHUH U
YKABOTHBIX HAILIETO KPas».

2. Bausinue
OKpY:Karouen
cpeabl HA )KUBbIE
opranusmbi (12 )

DaKTOPBI OKPYKAIOIIEH CPEbI
(abuoTuveckue, OMOTUYECKUE,
anTporiorersie). [Ipumepnr
abnoTuyeckux (HaKTopoBs,
OKa3bIBAIOIINX OCHOBHOE
BIIMSIHUE HA )KU3HEIEATEIIbHOCTD
KUBBIX OPTaHU3MOB:
TEMIIEPATypa, CBET, BIIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
IPUCTIOCOOJICHUS JKUBBIX
OpraHu3MOB K aOMOTHYECKUM
daxTopam. IIpucnocobnenust k
OCHOBHBIM a0MOTHYECKUM
dbakTopam: Temiieparypa,
BJIAYKHOCTb U CBET.

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

[IpakTueckoe 3aHsTHE
«Yto pacTBOpsieTcs B
BOJIE» (IKCIIEPUMEHT
«Kunkuii 1om»).
[IpakTrueckoe 3aHsTHE
«Iuddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«/lBH>KEHME paCTBOPOB 11O
LBETKY».

[IpakTuueckoe 3aHsTHE
«Jlen maBaet B Bozie
(aiicOepru, 3amMep3aHue
BOJIOEMOB)».
[IpakTuueckoe 3aHsTHE
«Jlen mpu 3amep3anuu




pacIIMpseTcs
(pa3pylieHue KaMHs
(mouBoOOpazoBaHue),
3aMep3aHUEe KIETOK).
[IpakTyeckoe 3aHATHE
«Illy6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHall, B3BECUTB).
[IpakTuueckoe 3aHsTHE
«ITurmMeHTb» (MOKHO
pa3lieIuTh HAa BATMaHe
KpacuTelIu U3
d1oMacTepoBy.
[IpakTuueckoe 3aHsTHE
«Kax )kMBOTHBIE TIJIABAIOT
B BOJIe» (DKCIIEpUMEHT ¢
MIATIETKOM ).
UccnenoBarenbekue
paboTsl «BiusiHue cBeta
(Temna, BIaXKHOCTH,
COCTaBa MOYBbI) Ha
pacTeHus: B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
yCIIOBUSX» (HA JJOCTYITHOM
MaTepuare).

3. B3zaumopeiictBust
KMBbIX OPTaHU3MOB

(44)

buotnueckue paxTopsr.
3aKOHOMEpPHOCTH Pa3BUTHS
MEXBUJIOBBIX
B3aMMOOTHOIIEHUH.
KosBomtonus (XMIHUK-KEPTBA;
napa3uT-X03siuH) DBOIIOLUS
CTparerui J0ObIBaHUS MUY,
CommansHocTh. Bunpl-
BceneHpl. [lepeuens pacTeHunii-
BpPEIUTEIIEH.

HccnenoBarenbckas
pabota «HabOmronenus 3a
B3alMOOTHOIIICHUSIMHU
KUBOTHBIX TIPH
JTOOBIBAaHUU MTUIIHA
(KOpMYIITKH JUTS TITHI, JIIST
TOPOJICKUX HMJTH CEIBCKUX
KUBOTHBIX). BeO-
KaMephI».
HccnenoBarenbckas
pabota
«PacripoctpaneHue
BHJIOB-CHHAHTPOIIOB B
Hallled MECTHOCTH




4. YeJsiOBEK B KU3HH
pacTeHui U
KUBOTHBIX? (6 1)

AHTpONOreHHbIe PaKTOPHI.
[IpaBna nu, 94TO MEPBOOBITHBIE
JFOJY KWJIA B TADMOHHH C
npupogoii. OJoMalIHuBaHUE U
MPUPYUYEHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMUPAIOLIUE BUBI, KaK 3TO
nenatb. KynbTypHbIE pacTeHus u
ux nukue npeaku. [louemy
BaYKHO MX COXPAHSTb.
Pa3noo6pa3ue KynbTypHBIX
pacTeHUi U UX 3HaYCHHE B
KU3HU yenoBeka. KpacHas kHura
Bameit Tepputopun. Oco6o
OXpaHsieMbI€ TEPPUTOPHH,
3anoBeHUKU Poccum u mupa.

[IpakTuueckas padora
«Pa3noobpazue
KYJIbTYPHBIX pacTCHU B
BaIlleM PErHOHEY.
UccnenoBarenbekas
paborta «BnusHue
AHTPOTNOTEHHBIX (PAaKTOPOB
Ha pa3BUTHE PACTECHUU B
rOpoie/HaceIeHHOM
ITYHKTE.
DKCKypCHs/TIPaKTHYECKast
pabota «OOIIT B Bamem
pPETMOHE — YHUKAJIbHBIE
OOBEKTHI TPUPOIBI».

5. DKoJiornuyecKue
Hummu (6 9)

buocdepa — ogna us3
BaKHEUIITX 000JI04EK 3eMJIH.
UYTo Takoe «3KOJIOTHIECKHE
HUIIW) | KaK OHU
dopmupytorcsa? GopmupoBanue
3HaHUU 10 OMOpa3HOOOPaA3UI0
KUZHEHHBIX (QOPM,
TIOBEICHYCCKUX
MIPUCTIOCOOICHHUIA,
Moau(UKAITMOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
COOOIIIECTBA M UX THIIBI.
PazButne u cMeHbI
PACTUTEIIBHBIX COOOIIECTB.

HccnenoBarenbcKue
paboThI « DKOJOTHUECKHUE
HUIIN BOKPYT T€OS —
onucaHue pakTopoB
OKPYXaroUIEHl Cpeabh».
HccnenoBarenbckue
paboThl
«®DeHoornuecKue
HAOIIOICHUSD».

Moayab «OcHOBBI pac

TEHHEBOJICTBa)» 7-8 Kiracchl (68 yacoB)

PaCTCHUEBOACTBO

24)

OCHOBHBIE (haKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Ucropus pa3BuTus
arpOXMMHUYECKUX 3HAHUHN
(padotel M.B. Jlomonocoga, O.
JIubuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupsizena,
II.A. Kocteruena, JI.H.

Tembl OcHoBHOe coaep:kaHue JesiTeIbHOCTD
IIKOJbHUKOB
Tema 1. BBenenne B | UTo-Takoe paCTEHHUEBOACTBO: [TpakTuueckas padbora

«bouka JIubuxay.




[IpssHUIIHUKOBA U JIp.).

Tema 2.
ArpoTexHHYeCKHH
akcnepuMenT (6 4)

IIpaBuna mocTaHOBKH
arpodKCIIEPUMEHTOB.
ITocTaHOBKA IKCIIEPUMEHTOB C
pacteHusiMH. BIOOp TeMBl,
COCTABJICHHUE TUITOTE3bI, LIEIU U
3a/1a4 3KCIEPUMEHTA 110
BBIPAIMBAHUIO PACTEHUN B
KOHTPOJIMPYEMOU Cpee.
KoHTpoau, noBTOpHOCTH,
IIPOBEICHHUE IKCIIEPUMEHTA.
[ImaHnpoBaHUE SKCIEPUMEHTA.
OneHka pe3yJsIbTaToB
JKCIIEPUMEHTA.

OcBoeHne TEXHOIOTUH
KPYTJIOTOAUYHOTO BBIPAITUBAHUS
CaJaTOB U MUKPO3EJICHH B
KOHTPOJIHPYEMBIX
UCKYCCTBEHHBIX YCIIOBUSIX.

Hccnenoarenbekas
pabota «DaxkTOopHl,
BJIMSIONINE Ha
popacTaHue ceMsiH (pocT
IPOPOCTKOB)».
[IpakTuueckas padora
«CO0p yCTaHOBKH 151
BbIpal[IBaHUs PACTEHUN B
KOHTPOJIUPYEMBIX
YCIIOBHSIX).

Tema 3. Posb
XMMHYECKHX
3JIEMEHTOB B
NMTAHUHU PACTEHMI

(20 g)

Bopa. PactBop. BerTsikka.
AHHWOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Poinb xuMruueckux
3JIEMEHTOB B MUTAHUU PACTCHUIA.
[TomyyeHne nuTaTeIbHBIX
BEILIECTB PACTCHUSMM.

VY noOpenusi: opraHnyecKkue,
MUHEpalIbHbIE,
MUKpoOHnonoruyeckue. Tursl
NUTaHMs pacTeHuil. Bo3aymHoe
Y MUHEpaJbHOE (KOPHEBOE)
MMUTAaHUE pacTeHU. TpaHcmopT
MUTATEJIbHBIX BEIIECTB
pPAaCTEHUH: BOCXOIALINHN U
HUCXOISIIUN TOK. Baxknenmnue
Kanuiinele, hochopHbIe U
a30THBIC YI00PEHMUS, UX
cBouctBa. [IpocTeie U crtoxkHbIE
yI0OpeHHUSI.

Poct u pa3zButue pacrenuit:
ATanbl OHTOTeHE3a, (PaKTOPHI,
BIIMSIOLIME HA POCT PACTCHUI:
CBET, I'yCTOTA MMOCAJI0K, TUTAHUE,
cyOcTpar.

Oco0eHHOCTH TUTAHUS

[IpakTuueckas padora
«CxeMbl MUTATENbHBIX
pactBOpoOB. Pacuer 103
yI0OpeHuit yis
NUTATENbHBIX PACTBOPOBY.
[IpakTuueckas padora
«IIpaBuna cmemmBanus
yI00peHni
[IpakTuueckas padbora
«IIutanne pacrenui:
TEXHOJIOT S
IIPUTOTOBJIEHUS
NUTATENbHBIX PACTBOPOB
JUTSL pa3HBIX KYJIBTYp».
[IpakTuueckas padbora
«MOHUTOPUHT
MUHEPAIBHOTO MUTAHUS
pacTeHUN».
[IpakTuueckas padbora
«PacturenpHas
JUArHOCTHKA.
HccnenoBarenbekas
pabota «O1eHka
COCTOSIHMSI KOMHATHBIX
pacTeHM, pACTEHUH Ha
HIKOJIbHOW TEPPUTOPHH,




pacTeHuit a30ToM. A30T U €r0o
3HAYEHUE B KU3HU PACTCHUM.
DopMBI a30Ta U UX
MpEBpaIllCeHHE B TIOYBE.
Uctounuku docdopa ans
pacteHus. 3HaUCHHE
dochopcomepranux
COEIMHEHUH B KJIeTKE. PoIib
MaKpOAPTUYECKUX COCTMHEHUM
dbocdopa B SHEPreTHIECKOM
oOMeHe.

Bnusuue kanusa Ha pusnyeckue
CBOICTBA MPOTOILIA3MbI, Ha
(dbepMeHTHI YTIIEBOJOPOAHOTO
oOMeHa, CUHTE3 OCJIKOB U Jp.
Ponb kanus B nogaep:;xaHuu
MOHHOT'0 0OajlaHCca B TKaHSIX, B
MPOIECCax CaMOPETYJISIIUH.
Perynsaropnas u
CTPYKTYpooOpa3zoBateabHas
pOJb KanblKs. Y4acThe B
00pa30BaHUM KJICTOUHOU
CTEHKH, TOJIJIEpKAHUN
CTPYKTYpBI MEMOpaH U
pEryJisius UX MPOHUILIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjopoduiia,
CXOJCTBO XJIopodusuIa u
reMorJioonHa Kak
CBUJICTEJILCTBO €AUHCTBA
OPraHUYeCKOTO MUPA.

Cepa u ero OCHOBHBIE
COCIMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJIETKH, y4acTHE B
OKHCITUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHSIX
MUKpPO3JIEMEHTHI.
[Ipencraienus o poyu
MHUKPORJIEMEHTOB B
MeTab0JIM3Me pACTEHUH.
Oco0eHHOCTH MOCTYIIICHUS
MHUKPOAJIEMEHTOB B PaCTEHHUSI.
CuHepru3M U aHTaroHU3M

yCTaHOBKA MPUYUH
MaTOJOTUYECKUX
COCTOSIHHM (ITpH
HAJTUYKN)».
UccnenoBarenbekas
pabota «O1eHKa BIUSHUS
Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE PACTECHHM
(cocraBiieHHE pa3TUYHBIX
TTOIKOPMOK )».




AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTurenbHas [UarHocTUKA U
METOIbI UICHTU(UKAIIIN
HEJ0CTAaTKa/N30bITKA DJIEMEHTOB
IIUTAHUA.

Tema 4.
Peryasitopsl pocta
pacreHmid. 3ammura
pacrenmi (4 1)

[TonsATHE O perymaTropax pocra
pacteHuii. CTUMYJISITOPHI pOCTa
— (bUTOrOpMOHBI (AyKCHUHBI,
ruO0epeISTUHBI, TUTOKWHUHBI).
NHruburopsl pocta pacTECHUN:
1. mpupoaHbie (a0cmu30Bast
KHUCIIOTa U HEKOTOPBIE

(b eHoIbHBIC BEIIECTBA
(MuKymapoBasi, KOpu4yHas,
CaJTUIIAIIOBAs KUCIIOTHI).

2. CHHTCTHUYECKUC
(MOp(aKTHHBI, peTapAaHTHI,
nedoauaHThl, JECUKAHTHI,
repoutuabl). DUTOMOHUTOPUHT
U OILICHKA COCTOSIHUS PaCTEHUM.
CoBpemeHHBIE CITOCOOBI
MOHHUTOPHHTA.

3ammra pacTeHU OT
BPEIAUTEIIEN: OCHOBBI
ouomerona.

[IpakTnueckas padora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSIHUSA
pactenuii. CoBpeMEHHBbIE
CIIOCOOBI MOHUTOPUHTAY.
Hccnenoarenbekas
pabota «BnusHue
reTepoayKkCHHa Ha
npopacranue  (poct Ha
Pa3HbIX CTAAUSAX, B PA3HBIX
YCIIOBUSIX ) Pa3JINYHBIX
pacTeHUI.

[IpakTnueckas padora
«HCcekTapuu: npaBuiia u
YCIIOBHS pa3BEACHUSA
MOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi u
MOYBEeHHAas
KYJbTYPbI, UX
NpUMEeHeHue B
BbIpalllMBAHUU
pacTeHuu.
®dusnosorus
pacreHuii (8 u)

BojaHas, necuanas ¥ mouBeHHas
KyJbTYpPBbI, UX IPUMEHEHHUE B
BBIPAIIMBAHUY PACTCHUM.
[IpoBenenne BObI B KOPHE U
cTebie pacTCHUH.

Boaneiil pexuM pacTeHU:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BJIMSIOIINE HA UX PACKPBITHE U
3aKpbITHE. 3HAYEHUE MEXaHU3Ma
pEryssiuy UCIIapeHus BIaru
pacTeHHEM.

POTOCUHTE3 — YHUKAIBHBIN
IPOLIECC pacTeHU. TeMHOBas U
cBeroBas (pa3el PoTocuHTE3A.
3HaueHue POTOCUHTE3A IS
KUBBIX OPraHU3MOB. DPaKTOPBI
pocTa pacTeHuil: BO3AyX U
aspanus. [TonzemHoe qpixaHue
pPacTeHMIi: COCTaB IOYBEHHOI'O
BO3/yxa, ra3000meH. ['a3000MeH

[IpakTuueckas padbora
«KopHeBoe naBneHuey.
[IpakTuueckas paborta
«IIpuroroBnenue
npenapara yCTbHI]
METOJIOM CJIETIKa.
HccnenoBarenbckue
paboth «BnusiHue
YCIOBUM COEPKAHUSA
pacTeHU Ha KOJMYECTBO
YCTBHID.

[TpakTuueckas padbora
«DyHKIMOHAJIbHAS
JIAArHOCTUKA PACTEHUH I10
AKTUBHOCTH
XJIOPOILIACTOB.
Nccnenosarenbekast
pabota «Omnpenenenue
xyopodumna A u b,
OLICHKA




npu 6ECTIOYBEHHOM
BBIPAIBAHUY.

dboTocuHTETHUECKOI
aKTUBHOCTH PACTEHUH U
(haKkTOpOB, BIUSIONINX HA
HEey.

[IpakTuueckas pabora
«Anpanus, CO; u Os,.
JIpIXaHue pacTeHun.
[IpakTuueckas padora
«/JIpIXaHNE paCTECHUN:
OLICHKa HHTEHCUBHOCTHU
JBIXaHUS PACTEHUU U
TUIO/IOBY.
HccnenoBarenbckue
paboThl «BnusHue
croco0a BeIpalBaHUs
(cocTaBa nuTaTEIHLHON
CMECH, CXEMbI BHECEHUS)
Ha pOCT U Pa3BUTHUSA
Pa3IMYHBIX PACTCHUID.

Tema 6.
KyabtypHble
pacTeHus.
CoBpeMeHHbBbIE

ACHEeKThI CeJIeKIIUU
(20 9)

Kak 4denoBek cran ucnoyib30Bath
pactenus? CBs3b pa3BUTHUSA
IABUJIM3ALAN YETIOBEKA U
OJOMAIlIHUBAaHUS PACTCHUHU.
JlomecTukanusi.
HacnenctBeHHOCTD 1
U3MEHUYUBOCTH — OCHOBHBIEC
CBOWCTBA )KUBBIX OPraHU3MOB.
N3menunBocTh. Buasl
U3MEHYNBOCTD.

I'en —MartepuanbHbI HOCUTEID
HACJIEICTBEHHOCTH U
U3MEeHUYNBOCTU. HyKiIeMHOBBIE
KHUCIOTHL JIokamm3anus
F€HETUYECKOr0 MaTrepuasa B
KJeTKe. /IeJIeHne KIeTOK.
Pennukanus JJTHK. OcHoBHas

J0TMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpanckpunuus. Tpancusuus.
Myrauumu.

D¢ dexT OyThUIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
paszHooOpasue. Uto takoe
reHO0aHk? 3aueM COXpaHATh
TE€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CIIOCOOBI

Juckyccns
«JlomecTukanus, Bce 1
pacTeHus U )KUBOTHBIE,
KOTOPBIE KUBYT PSIAOM C
YEeJI0BEKOM UM
OJIOMAIIIHUBAOTCA?
MOHO JIi CUNTATH
TapakaHa 0JIOMaIlTHEHHBIM
KUBOTHBIM?).
[TpakTuueckas padbora
«MoaudukanroHHas
U3MEHYHUBOCTD (JIUCTHS,
UTOJIKU C OJTHOTO
JIEPEBA)».

[IpakTuueckas padbora
«I'eH — HHCTPYKLUA 110
cOopKe KJIeTKH (Ha Oucepe
WU KOHCTPYKTOPE)».
[TpakTuueckas padbora
«Myrartus Ha OyTepOpoie
(J1F060it 0OBEKT U3
npeablIyen padoThl, Tae
W3MEHEHUE HHCTPYKITUH
IpUBEAET K U3MEHEHHIO
BHEIIIHET0 BUA
00BEKTa)».




COXpaHEHHsI TCHETHUECKUX
pecypcoB pactenuit (X Situ u in
situ).

3nauenue padot H.W. BaBumnosa.

3aKOH rOMOJIOTHYECKHUX PSAAOB.
L{eHTpbI TPOUCXOKAEHNUS
KyJbTypHBIX pacTennii H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEJEKIINH.
I'ubpunmuzanus. ®opmsl 0TOOpA.
OcHOBHbIE HANPABJICHUS
CEJICKIMU: YIIy4IIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

Ectb n1u xu3Hb B npooupke?
buoTtexHomorus KyJabTypHBIX
pacTeHuil.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
['eneTnueckoe penaKTHpOBaHUE.
CoBpeMeHHbIE MOIXO0AbI U
JOCTUKEHHUS TEHETUYECKOTO
pPEaKTUPOBAHUsI PACTEHUM.

[IpakTuueckas pabora 1o
rpynnam «OTKyna Ha
HAIIIUX CTOJIAaX
(PYKTHI/OBOLLIN/3TAKI.
[IpakTrueckas padora
«Bprpammaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccnenoarenbekas
pabota «BpIpamuBanue
pacTeHuid B IpOOUPKE»
(MOHO BOCITIOJIb30BATHCS
pe3yabTaTaMu
OPEbLIYIINX
HKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATEIFHBIX PACTBOPOB
JUTSL paCTEHUN ).
[IpakTuueckas padora
«I"eHOMHBIE HOKHUIIBI
(MoaenpoBaHue paboThI
cuctembl CRISP-Cas)y.

Tema 7.
PacrurennHas

npoaykiusi (8 u)

Hanzemurbie u mog3eMHbIE
opransl pactenuid. [lober u
BUJIOM3MEHEHHBII o0er
pactenunii. CriocoObl
Pa3MHOXKEHUS PACTCHU.
[TonsiTHe 0 KauecTBE MPOTYKTOB
nutanus. [IpoGremsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIoOpTHEIMU. Jloructrka
JIOCTaBKHU U CPEACTBA
COXpPaHEHUS TPOIYKTOB
MUTAHUS.

Mukpo3eneHb: TOJIE3HOCTh U
TEXHOJIOTHSI.

XUMHUYECKAN aHAJIN3
npoaykiuu. OCHOBBI
CHEKTPO(HOTOMETPHH.
[TorenunomeTpus.
Xpomatorpadus.

[TpakTuueckas padbora
«IIpenenbHO nOMyCTUMBIE
koHuenTpauu (II1K) n
METO/IBI KOHTPOJIS
0e30MacHOCTH
PaCTUTEIBHBIX MTPOTYKTOB
TTUTaHUS.
HccnenoBarenbckast
paboTta «O1eHKa KauecTBa
BBIPALICHHOU
MUKpO3€eJIeHN» (JTu00
CBOSI, TMOO M3 Mara3uHa).
[TpakTuueckas pabora
«Metopl O1IEHKH
Ka4yeCTBa PaCTUTEIIbHON
POIYKIIUN: XpPaHECHUE U
COXPAHHOCTh
MUTATEIbHBIX BELIECTBY
(Mo 1ocTynmHOMY
000pyTI0BAaHHUIO).
UccnenoBarenbekast




pabota «OnpenencHue
BuTamMuHa C METOJIOM
00paTHOTO TUTPOBAHUS B
TUTOaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUs.

Monayab «buorexHosiorus» 7-8 kiaaccel (68 yacoB)

Tembl

OcHoOBHOe coepkaHue

JlesiTeJILHOCTD
IIKOJbHUKOB

Tema 1.
Bbuorexnosgorus
4 v)

[TorsiTHE GMOTEXHOJIOTHH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B UYEM
UX TIPEUMYIIIECTBO TIEPe]T
XUMUYICCKUM CHHTE30M. OCHOBHBIC
O0M000BEKTHI OUOTEXHOJIOTUU:
MIPOMBIIIICHHBIC
MHUKPOOPTAaHU3MBI, KJICTKHA U TKaHU
pacTeHuH, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaIN3aTOpPHI.

CoIpbe st OMOCHHTE3a U OIICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKH yTIEPO/Ia,
azoTta, hochopa, MUKPOITIEMEHTOB.
NccnenoBanme HOBBIX HCTOYHUKOB
CBIpbS (BKJIFOYAsi BOMPOCHI €T0
peaBapuTeNbHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEITBHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTHI YIIPABJICHUS U
OTNITUMH3AIIUH TTPOIIECCOB
ouocunTteza. Metozpl
ONTHUMH3AIINN TUTATEIBLHBIX CPE]I.

[IpakTuyeckas pabota
«ITpumepsl
MIPUMEHEHHUS
OMOJIOTHYECKUX
0O0BEKTOB B TBOCH
JKU3HI.

Tema 2.
Muxkpoomnosorus
(12 v)

[TomoxeHne mpoKapuoTOB B
CUCTEME OpPTraHUYEeCKOro MUpa.
Ctpoenue 6akTepraTbHON KIETKH.
Knaccudukanus 6akrepuil.
Mopdonorus 6akrepuii. [Ipocteie
M CJIO’KHBIE METOIbI OKPAIITBAHHSI
O6aktepuii. Duznosaorust GakTepuii:
NUTaHUE, AbIXaHUE, POCT U
pa3MHOXKeHHEe. 3HAKOMCTBO C
JTIOMEHOM Apxeun
(3KCTPEeMOUITBHOCTD,
O0COOEHHOCTH CTPOCHHUSI KIIETKH).

[IpakTuka.
JlaGoparopHas paboTa
«DUKCUPOBAHHbIE
npenapartbl OakTepuil.
Omnpenenenue GopMbl
PEITIOKEHHBIX
KyJIBTYD
MUKPOOPTaHU3MOB,
VICIIOJB3YS IPOCTON
METOJI OKPACKH».
JlaGoparopHas pabota
«OmnpeneneHue Tumna




MOJIOYHOKUCIIOE U CHUPTOBOE
opoxkenne. otoTpodHbIC U
XeMOTpo(dHbIE OaKTEpHUH.
Kunernueckoe onrcanue npouecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMaIbHASI MOJIENb POCTA.
Kuneruka rubenu
MUKPOOPTaHU3MOB.

[TaTorenusie 6akTepuu. YymHast
Maji0o4uKa U YepHasi CMEPTh,
00TYJIU3M, CTOJOHSK, TYOepKYJIe3.
Hcropust 60pbOBI €
OakTepUaTbHBIMU UH(DEKIIUSIMH.
Boiina 6eckOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3MBbI ISHCTBUMN
aHTUOMOTUKOB. MeXKIIeTOUHAS
KOMMYHUKaIus 0akrepuid. HyBCTBO
KBOpyMa.

[Ipumenenue 6aktepuit
yenoBekoM. Kunertnueckoe
onucaHue OMOCUHTE3a MPOJAYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOPBIE MOTYT pasjiaraTh
MJIaCTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accolualiu
pacTeHHil C MUKPOOPTaHU3MaMHU

KJIETOYHOU CTEHKH
METO/IOM OKpAIlIMBaHUS
no ['pamy» (ripu
HaJIUYUH PEAKTUBOB).
JlabopaTtopHas pabota
«IIpuroroBienue
PYKA3HEHHBIX
penaparoB
MOJIOYHOKHUCITBIX
OaKTepuii».
JlaGoparopHas pabota
«IToceB cMmbIBa € pyK HA
yamku [lerpm».
JlabopatopHas pabota
«Bplenenue 4ncTomn
KyJbTYPBI OaKTEpHil.
Meton pa3BeeHU.
MeToa UCTOIAIIETO
HITPUXAY.
JlabopaTtopHas pabota
«Mop@donoruueckas
XapaKTEePUCTUKA
BBIJICJICHHON YHCTOM
KYJBTYPHI:
XapaKTEePUCTUKA
KoJIOHUH, hopMa
OaKTepHii, TUI
KJIETOUHOUW CTECHKI.
JlabopaTopHas pabota
«CpaBHeHuE pocTta
MUKpPOOPTaHU3MOB Ha
yarike 06e3 1 C
n00aBIeHUS
AHTUOUOTHKOBY.
Hccnenoparenbckas
pabota «Ilonck
MHUKPOOPTaHHU3MOB
00Ja1arommmx
AHTarOHUCTUYECKOMN
AKTUBHOCTBIOY.
Uccnenosarenbckas
pabora «Bwigenenue
MOJIOUHOKHUCIIBIX
OaxkTepuii,
UCCIIEIOBAHNE UX




AKTUBHOCTI.
HccnenoBarenbckas
pabota «BpigeneHue
OaKTepuii TOJIE3HBIX
JUTS. PACTCHUI.

Tema 3.
JyKapuoTHYeCKHue
OPraHu3Mbl B
OMOTEeXHOJIOTHH
(m1ecHeBbIe rpUOBI,
JIP OZKIKH,
Bogopocan) (12 u)

[1necHeBbIe TpUOBI IPOTYLIEHTHI
OMOJIOTUYECKHU AKTUBHBIX BEIIECTB
OO6mrast XxapaKTEPUCTHKA IPOKIKEH
caxapomuueToB. Mcropus
HCTIOJIb30BaHUs JPOKIKEN B
TPaJAUIIMOHHON OMOTEXHOJIOTHH.
TexHoorum BUHOAEIUS U
XJICOOIICUCHMS,
CIIEIMATU3UPOBAHHBIC PACHI
Ipoxckeil. MeTabomu3M JpoAoKen.
Peaxiust cnupToBOro OposKeHuU .
[Tony4yeHne BTOPUYHBIX
MeTa0O0JIUTOB B APOXIKaX. Jpoxoku
Kak MPOAYLIEHThl OMOTOILIUB.
[Tony4yenue 1eneBbIx OEIKOB B
TPOKAKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO PA3MHOKEHUS Y
IPOXOKEN, 3HAUCHNUE U3YUYCHUS
MHUTO3a U HIUTOKUHE3A JIJIs
ONTUMU3AIMHU TTPOLIECCOB
KYJIbTUBUPOBAHUS APOHOKEBBIX
ITaMMOB, TOHUMAaHMSI IPUYUH
NaTOr€HHOCTH JAPOAOKEN U TpUOOB,
MOKCKa MUIIICHEW (DYHTUITUIO0B U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
penaparos.

Bonopocnu — nepcneKTUBHbIN
00BEKT JJIsI MPOU3BOJICTBA OEJIKa U
yTJIeBOJI0B. broTexHomornueckue
METOIbl OYMCTKH TBEP/IbIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B MPOou3BoACTB. CTOUHBIE
BOJIbI. CXEMBbI OUUCTKHU.
buodunbTpsel, a3poTeHKH,
METAHTEHKH, OKCUTEHKH.
AKTUBHBIN WUJT U BXOJISIIHNE B HETO
MUKpPOOpraHu3Mmsl. Mcnosib3oBanue
BOJOPOCIIEH B OUMCTKE CTOUYHBIX
BOJ.

JlaGoparopHas pabota
«IToacuer kieTok
TPOAKEN B KAMEPE
I'opsieBay.
JlabopaTtopHas pabota
«OO0HapyxeHHe
IPOJIYKTOB CIIUPTOBOTO
OpO>KEHUS: STUIIOBOTO
CIUpTa M YTICKUCIIOTO
razay.

JlabopaTtopHas pabota
«Habmonenue
Pa3MHOXCHUS
TIPOMKIKEBBIX KIIETOK.
[IpakTuueckas padbora
«ITomyuenue TBOpoOra u
Keupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OaxkTepuii».
[TpakTuueckas padbora
«OCHOBHBIC BUIBI KBaca
U UX XapaKTePHUCTUKA»
«Apoxoxu u
MOJIOYHOKHCIIBIE
OakTepuu,
IPUMEHSEMBIC JIS
MIPOM3BOJICTBA KBAacay.
[Tpaktrueckas padbota
«CpaBHUTEIBHBIN
aHaJM3 Pa3BUTHS
JPOXKEN B a3POOHBIX U
aHa’POOHBIX
YCIIOBHSIX).
[Tpaktruueckas pabota
«MeToabl OLlEeHKHU
CBOWCTB
XJIeOONEKapHbIX
TIPOAKIKEH.
OcoOenHoctu
PUMEHEHHUS




IIPECCOBAHHBIX,
CYILIEHBIX U
WHCTaHTHBIX
TPOKIKEN.
UccnenoBarenbckas
pabota «Bnusinue
(U3UKO-XMMHYECKHIX
(akTOpOB Ha KAUECTBO
OMOTEXHOJIOTMYECKOMN
npoayKiuu (KBac,
kedup, ChIp, XJ1e0 U
Tp.)».
Uccnenosarenbckas
paborta «Bnusiue
(UBUKO-XUMHUECKUX
(dhakTOpOB HA POCT
Bojgopociu (Chlorella
vulgaris)».

Tema 4. HacnencrseHHoCTh 1 [IpakTnueckas padora
Hacaeacreennas M3MEHUYNBOCTbh — OCHOBHBIE «MopaudukanmoHHas
uapopmanus (8 4) | CBOIWCTBA KUBBIX OPTaHU3MOB. U3MEHYUBOCTD (JIUCTHS,
N3menuuBOoCTh. Busl WUT'OJIKH C OJTHOTO
U3MEHYMBOCTbD. JIEPEBA)».
['en —maTepuanbHBIN HOCUTEND [IpakTuueckas paborta
HACJIECTBEHHOCTH U «I"eH — MHCTPYKLIHUS 110
n3MeHYnBOCTH. HykiienHoBbIe cOopKe KJIEeTKH (Ha
KUCIOTHI. JIokanu3anus oucepe uiu
TE€HETUYECKOr0 MaTrepuaia B KOHCTPYKTOPE)».
KJIETKE. JleneHune KIETOK. [TpakTuueckas pabora
Pennukamus JIHK. OcHoBHas «MyTtanus Ha
JI0TMa MOJICKYJISIPHON OHOJIOTHH. oyTepopoe (mroboit
Tpanckpunuus. Tpancisauus. 0O0BEKT U3 MpeAbIAYIIeH
Myraruu. paboThl, e U3BMEHEHNE
WHCTPYKIIMH TPUBEIET
K U3MEHEHUIO
BHEIIIHETO BH/IA
00BEKTa)».
Tema 5. [TomoxeHune BUPYCOB B CUCTEME [Ipocmotp
Bupycosorusi (6 4) | opranndyeckoro mupa. CTpyKTypa v | TOKYMEHTAJILHOTO
XUMHAYECKUN COCTAB BUPYCOB. ¢unbMa o BUpycax.
Knaccudukanus BUpycos. [IpakTuueckas padora.
Penponykuus BupycoB. Bupycel - | «Meton pa3BeaeHun.
BO30yAUTENN UH(DEKITMOHHBIX [IpakTuueckas paborta.
6one3Hneil. OHKOBUPYCHI. «TurpoBanue

bakrepuodaru: ctpoenue,

O0akTepruodarony.




CBOMCTBA, IPUMCHCHHE.
buonoruyeckue MeTo 61 60pHOBI C
BHUpYCaMHU.

Tema 6. 'ennan OCHOBBI FT€HHOW UHKEHEPUU. [IpakTuyeckas pabota
HHKEHEePHUs U Bexkropa. Cnenuduyeckue «OHIOHYKIIea3bl
OMOTEXHOJIOTHH dbepMeHThI OaKTepui. pectpukiuu (pabora ¢
8 4) buorexHomornu NpoayKIHH HYKJIEOTHIHBIMU
OCJIKOB B OaKTEPHATBHBIX TIOCIIEI0BATEIHLHOCTIMU
KyJbTypax. JlocTHKeHUs: TeHHOU Ha Oymare)».
UHKEHEPUH U OMOTEXHOJIOTUH. [TpakTrueckas padbora
CRISPR/Cas — cucrtema «I"eHHBIC HOYKHHIIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oakrepuii u apxeit. FTMO. Metoasl | (MogenupoBaHuE Ha
nonydenus ' MO. oymare)y.
Urpa-guckyccus:
«Bpiurpaii rpaHT Ha
coznanne I'MOp.
Tema 7. JlomecTukaius OCHOBHBIX Juckyccust
Buorexnosioruu B JIOMAIITHUX KUBOTHBIX; «JlomecTtukarusi, Bce 1
KUBOTHOBOJICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTeHus U KUBOTHBIE,
8 4) JIOMECTUKAIUU KUBOTHBIX KOTOPBIE JKUBYT PSAJIOM
(JIucuIia, HOpKa | Jp. — C YEJIOBEKOM UM
AKCTIEPUMEHTHI HAYYHOM IIKOJIBI 0JIOMAIITHUBAIOTCS?
akazeMuka bensena). MO>KHO JIM CHUTATh
CoBpeMeHHbIE METOIbI B TapakaHa
’KUBOTHOBOJICTBE: TPAHCILIAHTAIIMS | OJJOMAITHEHHBIM
SMOPHOHOB, XUMEPHBIC )KUBOTHBIC, | JKUBOTHBIM?).
KJIOHHPOBAHUE. [TpakTuueckas pabora
OcHoBHBIE 00JIE3HU )KUBOTHBIX U «Metonnka
POJIb TATOTCHHBIX KJIOHHPOBAHUS
MHUKpPOOPTaHU3MOB U MTApa3uTOB B | (MOACIMPOBAaHNE HA
pa3BUTHH 3a00JICBaHUH JOMAIIHUX | Oymare).
KUBOTHBIX U OCHOBHBIX Mepax [IpakTudeckas paborta
OOpBOBI ¢ HUMU; POJIb TTOJIE3HBIX «CocraBieHue panyoHa
MUKPOCUMOMOHTOB B OPTaHU3ME MUTaHUS KUBOTHOTO,
KUBOTHBIX. [TosokuTeNnbEHOE U pacdeT pacxoJI0B Ha
no004YHOE (OTPHUIIATETHLHOE) COJICPIKAHUE.
BO3/ICHCTBUHM aHTHONOTUKOB Ha Uccnenoatenbekast
OpraHU3M B XOJI€ JICUCHUS paborta «Onenka
YKUBOTHBIX; LIETU U 3a7]a4H KauecTBa MOJIOYHOM
BeTepuHapuu. buotexnomnorus POIYKIIHI.
KOPMOBBIX ITPENapaToB.
Tema 8. OCHOBHBIE METO/IbI CENEKIIUH. [IpakTuueckas padbora
buorexnosoruu B I'ubpuauzanus. Dopmer oTéOpa. «BpIpammBaem ropox.

PACTCHUECBOACTBE

OcHOBHbBIE HaNPaBJICHHUSI

Kak nposectu




(10 )

CEJIEKIINU: YIyUllIEHUE
YPOKaNHOCTH, yCTOMYMBOCTH K
OMOTUYECKUM U AOMOTUYECKUM
dakTopam.

OCHOBHBIE TOAXO/IbI CEJIEKIINN U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuii, [ ubpunuzausi,
oTJaJeHHas THOpHUIn3aLINS,
UCKYCCTBEHHBIN 0TOOp, reTepO3HuC,
TpaHchopmalus, MyTareHes,
TEHETUYECKOE PEAAKTUPOBAHUE).
Uctopus cenekunu B Poccun u
MUpE, UCTOPHS pa3BUTHUS
BOKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHuil.

Kak uenoBek moxer
MOU(PUITUPOBATH pacTEHUS?
['enHnas unxenepus pacteHuit: Uro
TaKO€ reHEeTUYECKask MHKEHEPUS
pacteHuid. TpaHCT€HHBIE pACTCHUSI.
Meroapl nonyuenus. O6pa3oBanue
OIyXOJIEW Yy PACTECHHUI.
ArpobakTepuanbHas
Tpanchopmans: Ti-T1a3MuIbl.
I'ensr T-ZIHK. MonexynsipHo-
FeHETUYECKUE MEXAHU3MBbI
TpaHnchopmaruu. ['eneTnyeckoe
penaktupoBanue. COBpeMEHHbIE
MOAXObI U TOCTHXKCHUS
TE€HETUYECKOTO PEeIaKTUPOBAHUS
pacTEHUM.

Ectb 11 xu3Hb B IpoOupKe?
buotexHonorus KyabTypHBIX
pacTeHuil.

CKpELIMBaHUE Y
ropoxay.
[IpakTuueckas pabora
«I"eHOMHBIE HOKHUIIBI
(MozenupoBaHue
pabOoThI CUCTEMBI
CRISP-Cas).
UccnenoBatenbekast
pabota «BripanBanue
pacTeHui B IpOOUPKE»
(MOXHO
BOCIIOJIb30BaThCs
pe3yabTaTaMu
TPEIBITYIIIX
JKCIIEPUMEHTOB 1O
COCTaBJICHUIO
MUTATETbHBIX
pPacTBOPOB UL
pacTeHuii).

Mopyab «MouiekyJisipHble 0CHOBBI (pu3noJiorun u papmaxosorun» 9 kiiace

(68 yacos)
TeMbl OcHoOBHoOE cojiep:KkaHne JlesiTeIbHOCTD
HIKO0JbHUKOB
Tema 1. Brenenue. buorennnie anemeHThl: | MccieqoBaTenbckas
®dusnogoruveckasi | opradorensl: O, C, N, H. pabota
xumus (20 1) AxTuBHBIE POpMBI KUCTOpoaa, ux | «KonuuecTBeHHas
MOJy4YeHHEe, HeUTpanu3aiusl. OIIEHKA COJIep>KaHUS

Makpo3s1eMEHTBI: TPOLICHT

MHKPOI3JICMCHTOB HUJIU




COAEpKaHUS B OpraHu3Me,
BBITIOJTHsIEeMast QyHKITHS,
COJIep>KaHUE B MIPOAYKTaX MUTAHUS.
Ca2+ - cBsa3pIBaroNe OCIKH,
JETIOHUPOBAHUE KaJIbIIUS,
pEryJiius ypOBHS KAJIbIUS B
OpraHu3Me: TOPMOHBI IToYeKk. Mg —
cTpoeHue xyopoduiia, ero
AKTHUBALUSA COJTHEYHOU DHEPTUEH.
MUKpPOITIEMEHTHI: B KAKHUX
MOJIEKYJIaX COJIepKATCH,
BBITIOTHsIEMas QyHKITHS,
CoZIepKaHUE B MPOYKTaX MUTAHUSI.
[TocnencTBus nepeo3upPOBKU
MHKpO3JIeMeHTaMu. Fe —
yCBaWBaEMbI€ TUIIbI COCTMHEHUN
xenesa. ['eMonpoTenHsl,
reMOIMaHUH, UTOXPOMBI. Cu —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxamue Menb.
[Tatonornueckne CHHIPOMBI
Menke u Bunbcona, CBsi3aHHbBIC C
MeTa0O0JIM3MOM ME/IH.

TOKCUYHBIEC PJIEMEHTHI
[leproandecko CUCTEMBI IS
opranusma. BiausHue HegocTaTka
MaKpO ¥ MUKPO3JIEMEHTOB Ha
KUBBIC OPTAHU3MBI.

XKupsl. 3abosieBaHMs YeIOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMU
KUPOBOro0 OOMEHa.
Jucnununemun.

Vriesosapl. 3a00IeBaHUS YSTIOBEKa,
CBSI3aHHBIC C HAPYIICHUSMU
yraeBoaHoro oomena. CaxapHbIi
nraoer.

benku. Ctpoenune. 3aboeBaHus
YyeJIOBEKa, CBS3aHHBIC C
HapyILIeHUIMHU OEJIKOBOTO OOMEHa.
Oynkiun 6enKoB. epMEHTHI.
Mexanu3M nerictBus. Kimaccewl
(bepMEeHTAaTUBHBIX PEAKIIUM.
KodepmeHTsi.

BuTtamuHbl KUpOpacTBOPUMBIE,
BoJIopacTBopuMeIe. [IpeBpaliienne

BUTaMHHOB B ITMIIEBBIX
IPOLYKTAX.
[IpakTrueckoe 3aHsATHE
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKUe
MOJIEKYJIBD.
[IpakTueckoe 3ansTue
«JIeHaTypauus OEIKOB»
[IpakTrueckoe 3aHATHE
«M3ydeHne akTHBHOCTH
aMuIIa3b».
[IpakTyeckoe 3aHaTHe
«/Inanus (knerouka
Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBbI
KOo(hepMEeHTOB. ABUTAMHUHO3BI.
OCHOBHBIE TUITBI META0OTMYECKUX
peakuui. buosneprernueckue
npoueccsl. ['mukonus. Luki
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHCIIEHUE KUPHBIX
kucnot. Karabonusm
aMUHOKHUCTOT. [ TIokoHeorenes.
CuHTe3 YIiieBo10B, OCJKOB,
XKUpoB. MeTabouTHYECKHe
3a0oseBanus. [IpakTrueckoe
3aHATHE: «pEUICHUE 3a7a4 Ha
SHEPreTUUECKU 0OMEH»

Krnetka. [Tonsite MeMOpaHsl.
OyHkMM MeMOpaH. Buapl
TpaHCIOPTa B KIIETKY.
MeMOpaHHbIE OpraHOUbI.
3a0oneBaHus CBSI3aHHBIE C
HapylieHueM paboThl MEMOPaHHBIX
oprasesi, 60Je3H! HAaKOIICHHUS.
THUIBI KOHTAKTOB MEX 1y KIIETKaMHU.
3HaYeHUE MEKKJIETOUHOU
KOMMYHUKALMH JUIS1 310POBbSI
Opra’usma.

Snpo. YpoBHHU yITakOBKH
XpoMaThHa. XpOMOCOMHBIE
Teppuropun. HememOpanHbie
OpraHOU/IbL.

Tema 2.
MouiekyasipHast
ouoJsiorus (20 u)

OCHOBHBIE BEXU PAa3BUTUS
MOJICKYJISIPHOM OMOJIOTHH.
HyknenHoBbIE KUCIOTHI.
OCHOBHbBIE PUHIIUIIBI CTPOCHUSI.
MatpuuHble CHHTE3bI. Permkanms
— OCHOBA KJIETOYHOI'O JEJICHUS.
[TpuHIMIBI pEIUTUKAIUH.
Myrtanuu. YUto BbI3bIBaET
u3MeHeHus B crpoennu JJHK.
[IpuHUMIBI penapanuu.
Tpanckpunuus.

I'enernueckuii koa. Tpancisuus.
Opranu3zaiusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MbI UX JIEUCTBUSI.
Opranuzanusi reHoMa OakTepuit

[TpakTuueckas padbora
«Brraenenune JIHK u3
OaHaHay.
[Tpaktrueckas padbota
«Mopens [JHK-
OpHUTaMI».
[TpakTuueckas padbora
«Onpenenenue
KadecTBa MpenapaToB
JIHK ¢ momonipsro
CIEKTPOHOTOMETPHIDY
(npy HaTU4KUH
o0opynoBaHus).
[IpakTuueckas padora
«PermkaTuBHas
MalniMHa (urpa-




AHTHOaKTEepUaIbHBIC TIPETIapaThI.
Opranuzanusi reHoMa 3yKapuoT
['eHOMHOE perlakTUpOBaHUE.

JEMOHCTPALIHS )».
[IpakTuyeckas pabota
«ITP (Mmonensb
aMITuUKaIus Ha
oymare)».
[IpakTuyeckas pabota
«Cuna mpoMoTOopay.
[IpakTuueckas padora
«Pemenue 3amau Ha
T€HETHYCCKUM KO.
[IpakTuyeckas pabota
«DOoJITUHT OCIIKOBY.
HccnenoBaTenbckas
pabora
«Pacmpoctpanenue
AHTUOMOTHKOPE3UCTEHT
HBIX OaKTEpUN».
[Tpaktrueckas padbota
«Pabora B
COBPEMEHHBIX
FeHEeTHYECKHUX 0azax
naHHbIX. [IpoBenenue
In silico ananuza

MOCJIEA0BATEILHOCTEN
TEHOBY.
Tema 3. [Tonstue o nexkapcrBax. [Ipunuune! | MccnenoBarensckas
dapmakoJiorus MOAXO0Ja K TOMCKY HOBBIX pabota «IKcrepuMeHTa
(28 u) JIEKAPCTBEHHBIX CPEICTB. O OINPEIETICHUIO

CKpUHUHT U €r0 METO/BI.

I1ytn BBenenus JIC.
dapMaKOKWHETHKA JICKAPCTBEHHBIX
BelecTB. BecackiBanne
(abcopO1us) nexkapcTB. OCHOBHBIE
MEXaHHU3MbI BCACHIBAHMSI.
TpaHCIIOPT JIEKAPCTBEHHBIX
BelecTB. [ eHbI 1 OeJIKK TIepBOi
¢da3bl OuoTpanchopmanuu. [lytu
BBIBE/ICHUS JICKAPCTB M3
OpraHu3Ma. DKCKpeus u
sanuMuHaIMs. ['eHbl u Oenku
BTOpOH (ha3wl OHoTpanchopmaru.
®apmakoauHamuka. I maBHoe n
no6oyHoe, pe30pOTHBHOE U
MECTHOE, IIPSIMOE, HEMIPSIMOE U
pednexkTopHoe AeicTBHE.

TOKCUYHOCTH BEIIIECTB
Ha apTEeMUIUSIX).
[Tpaktuueckas pabota
«Kapra s3xcnpeccun
n10(haMHUHOBBIX U
CEPOTOHHUHOBBIX
peLenTopoB B MO3Ie
MBIIIICI.
HUccnenoBarennckas
pabota
«IloBenieHUeCKE TECTHI
Ha pbIOKax Danio rario.
CaeTIio-TeMHast
KaMmepay.
HccnenoBarenbckas
pabota
«IToBeneHueckue TecTbl




Bubl B3auMOaECTBUSA JIEKAPCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JICMCTBUU
JIEKApPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTHU
TpancMeMOpaHHBIIl CUTHAJIUHT .
Tumbl KJIETOYHBIX PEUEITOPOB.
MeMOpaHHbBIC: HOHHBIC KaHAJIBI,
KATAUIUTUYECKHUE U COTIPSKEHHBIE C
G-0enkaMu; BHYTPHUKIETOYHBIE:
UUTOIIA3MaTUYECKHE U SIACPHBIE.
MexaHu3MBbl TUTaHA-pELEeITOPHOTO
B3auMojencTBUs. CeIEKTUBHOCTD
(M30MpaTeaIbHOCTD) JCHCTBUS,
CBSI3b «XUMHUYECKasi CTPYKTypa —
dbapMakosioruyeckasi akTUBHOCTb
BEILIECTBY»

PapMaKoJIOrH4eCKOM MOIYJISIUN
CHHANTUYECKON XOJIMHEPTUIECKOU
nepenayu. MosieKysipHbIi
MEXaHWU3M JEeUCTBUA U
dbapmakonoruyeckue cBoiicTea M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJI0KATOPOB U
Kypapenog00HbIX CPEACTB.
®apMaKoJIOrH4ecKasi peryssuus
AKTUBHOCTHU aJIpEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHKH,
aapeHo0JI0KaTOPHI,
CUMITaTOJIUTHKHU.

MonekynspHas hapMakoaorus
AHTUAJIJIEPTUYECKUX CPECTB.
['mcTaMUHOBBIE PELICNTOPHI: TUIIBI,
MOJICKYJISIpHAsl OpTaHU3alIHsl.
Crabunm3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M
JIEHCTBUSA, OCOOEHHOCTH
KJIMHUYECKOTO MPUMEHEHU S, TOUKH
MIPWIOKEHUS JEUCTBUS
UHTHOUTOPOB JIUTTUTHBIX
MEIUATOPOB.

MexaHnusM JIercTBUA U
IPUMEHEHUE IPEnapaTos,
CTUMYJIUPYIOLIUX MPOLIECCHI
UMMYHHTETA. PapMaKOJIOTHUECKas

Ha pbIOKax Danio rario.
OTKpBITOE TIOJIEY.
UccnenoBarenbekas
pabota
«lIloBeneHuecKre TECTHI
Ha peIOkax Danio rario.
CraitHoe moBeIcHUEY.
[IpakTrnueckas padora
«BausiHue agpeHannna
Ha CepJICYHbIC
COKpaIlEHUS
(mporpamMMHOE
oOecrieueHue)».
[IpakTuueckas padbora
«I'ucromornueckue
npenapaTbl UMMYHHOU
CUCTEMBI».
[IpakTuueckas padbora
«'ucronoruyeckue
npenapatbl HEPBHOM
CUCTEMBI».




XapaKTepUCTHKA UHTEPJICUKNHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUS,
npuMeHeHne. OCHOBBI
maToU3NOIOTUN OCTPOHA30BOTO
OTBETA, MEIUALINSI BOCTIAJICHUS.
MonekyJIapHbIil MEXaHU3M
MIPOTUBOBOCHAIUTEIBHOTO
JNEUCTBUS
TIIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
IPOTUBOBOCIAJIUTEIbHBIX CPEACTB.
[ToHsiTHE O HAPKO3€ U HAPKO3HBIX
npenapatax. Knerounslii u
HEPBHBIN HAPKO3.
PapmakoIornyecKas
XapaKTEPUCTHKA OTAEIbHBIX TPy
HapKO3HBIX CPECTB.
[TocnenoBaTenbHOCTH IEUCTBHS HA
LEHTPAJIbHYIO CUCTEMY.
®du3nosiornyeckuii coH; ¢as3bl CHa.
Bunael Hapymennii cHa [lonstue o
MEMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUITHOTHUKAX).

MousekynspHble aClEKThI
Homuenuuu. OnuaTHble
pEeLEenTopbl, UX THUIIBI.
DHkedanuHbl ¥ SHAOP(OUHBI -
SHJOTEHHBIE JINTAH/IbI ONTUATHBIX
PELENTOPOB.

AHTHUIICUXOTHUYECKOE JICHCTBUE,
BIIUSIHUE HA QYHKIIHIO
AKCTpANMpPaMUAHON CUCTEMBI,
AMOIIMOHAIIbHYIO cPepy, PBOTHBIN
LEHTP, apTEPUAIBHOE TABJICHUE,
LEHTP TEPMOPETYJISALINH.
MonekynsipHble MEXaHU3MBI
JNEUCTBUSI HEUPOJIENITUKOB,
BIUSIHUE Ha A0(aMUHOBBIE,
CEPOTOHUHOBBIE, aJPEHO- U
TUCTaMHHOBBIE PELIENTOPHI, UX
NENWCTBUE HA KIIETOYHBIE
MeMOpaHbl, Ha JIETIOHUPOBAHKE
TKaHEBBIX MOHOAMUHOB.
[ToTeHuman-3aBUCUMbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHHU ,Z[€I>'ICTBI/ISI
MECTHBIX aHeCTETHKOB. CITOCOOBI
I/IHI‘I/I6HpOBaHI/IH IHoTcHOMuaJI-
3aBUCHUMBIX HATPUCBLIX KaAHAJIOB
MCCTHBIMH aHCCTCTHKAaMU.

Moayab «MoJiekyJsipHbIe OCHOBBI cejieKnnn» 9 kiaacce (68 yacos)

u3MmeHeHus B crpoenuu JJHK.
[IpuHMIIBI peniapanuu.
Tpanckpunuus. ['enernueckui
koJ. Opranu3anys reHomMa BUPyCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JI€UCTBUSL.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTEepHUabHbIE MTPENapaThl.
Opranuzanust reHoma 3yKapuoT
I'eHOMHOE penaKkTHpOBaHHUE.

Tembl OcHoBHOe coepKaHue JeATeIbHOCTH
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU PAa3BUTUS [IpakTuyeckas pabota
MouiexkyasipHasi MOJICKYJISIPHOM OMOJIOTHH. «Boinenenue JJHK u3
ounostorus (20 u) HyxkienHoBBIE KUCIIOTHI. OaHaHay.
OCHOBHBIE IPUHIUIIBI CTPOCHHUS. [IpakTuueckas padora
Marpuunsie cuaTesbl. Perumkanus | «Mogens JTHK-
— OCHOBA KJIETOYHOTO JEJICHUS. OpUTaMm».
[IprHIMIIBI peIUTMKALUN. [IpakTnueckas padora
Mytanuu. YTo BeI3BIBAET «Onpenenenue

KauyecTBa MpenapaTroB
JIHK ¢ momortiiso
CIIEKTPOHOTOMETPUIDY
(Tpu HATUYUH
000pyI0BaHNsA).
[TpakTuueckas pabora
«PermmkaTuBHas
MalimHa (urpa-
JIEMOHCTPALIHS )».
[Tpaktrueckas pabota
«IIP (Monenn
aMIuuKanus Ha
Oymare)».
[Tpaktrueckas padbota
«Cuna mpoMoTopa.
[Tpaktrueckas padboTa
«Penienue 3amay Ha
T€HETUYECKUN KOJ.
Tpancasauus».
[TpakTuueckas padbora
«DonauHT GEITKOBY.
UccnenoBarenbckas
pabota
«Pacnpocrpanenue
AHTUOUOTUKOPE3UCTEHT
HBIX OaKTEPHil».
[IpakTuueckas padbora




«PaboTa B OBpeMEHHBIX
reHeTHYeCcKuX 0a3zax
naHHbIX. [IpoBenenune
In silico ananu3za

IIOCJIEIOBATEIbHOCTEN
TEHOBY.
Tema 2. [Ipenmer reneruxu. Kparkas Ponesas urpa
MouJiekyJsipHbI€e HCTOPUS Pa3BUTHUS NIPENCTABICHUS | «AJUIEIIN».
OCHOBBI I'€HETHKH O HACJIEICTBEHHOCTH. HccnenoBarenbekuii
(20 v) OT reHa K MpU3HAKY: KaK IpOeKT MyTareHHble
packpacutb KoTa. Uto Takoe (axTOopBbL.
npusHak? [IyTe OoT reHa 1o Ponesas urpa «Cyan0a
npu3Haka. Myranuu. Asienu. KJIETKW». [ eHbI-
['eTepo3UroTsl ¥ TOMO3HUIOTHI. NEPEKITIOYATENH.

JIOMUHaHTHBIE U PELICCCUBHBIE
aJuienu.

['eHbI cTpOSAT OpraHu3M.
BxitoueHue u BBIKITIOUEHUE
OospIoro Habopa reHoB. Kak
KJIETKY TTIOHUMAIOT, KAKHE TE€HBI
JIOJKHBI pabOTaTh.

JIuckpeTHOE HAClIeI0BaHUE
IIPU3HAKOB. 3aKOHBI Menaens:
OJIVH I'€H - OJIUH Npu3Hak. Cxema
CKpeIlIuBaHus. 3aKOH
eauHo00pa3usi THOPUJIOB TIEPBOTO
NOKOJIEHUA. 3aKOH PACIIETUICHUS
IpU3HaKa BO BTOPOM MOKOJICHHUHU.
3axoubl MeHaens: HECKOIBKO
TE€HOB - HECKOJIBKO MMPU3HAKOB.
JIurubpuIHOE CKpelMBaHue.
He3zasucumoe pacxoxaenue
xpomocoM. ClierieHHOe
HACJIeI0BAHHUE.

B3aumopericTBre reHoB.
AJenbHOE U HeaJlenbHOE.
Onpenenenue noja. [Tonossie
XpOMOCOMBI. CaMIIbl U CAMKH.
Brnusinue hakTopoB okpyskaromiei
cpenbl. XpOMOCOMHOE
onpenenenue noia. [lomoseie
xpomocomsbl. [IpoGiema
JIOTIOJIHUTEIIBHOU X-XpOMOCOMBI Y
KEHIIVH. TpeX1BETHBIE KOIIKU.

[IpakTueckoe 3aanue
«ANTOPUTMBI 17151
KJIETOK.
[IpakTueckoe 3a1anne
«Enunoobpasue
MIEPBOTO MOKOJIECHUS».
[IpakTyeckoe 3aanue
«Pacmennenue Bo
BTOPOM IOKOJICHUM.
Uccnenosarenbckuii
MPOEKT «3aKoHBI [
Menpens B
SKCIIEPUMEHTE.
[IpakTueckoe 3a1anne
«Pemrerka [lenneray.
[IpakTyeckoe 3aanue
«HacnenosaHnue,
CLETUJIEHHOE C TTOJIOM.
[IpakTrueckoe 3aHsTHE
«B3anmonencTBus
reHOB (MOJICIMPOBAHUE
CHUHTE3a U TpaHCIopTa
NUTMEHTA B KJIETKY)».




Tema 3.
MouiekyasipHbie
OCHOBBI CeJICKINH
(28 v)

['eHbl B mOnyJIAUsAX: BEIUKOE
paBHoBecue. [lomymsamus. YacToTsl
BCTPEUAEMOCTH MPU3HAKA U
ajutesisa. Y paBHeHue Xapau-
Baitn6epra. [Tomymnsiiun
MEHSIOTCSI: YUCIIEHHOCTD,
MHUTpalUs ¥ BEIOOP cymnpyra.
DaKTOpbI, KOTOPHIE BHIBOJSAT
NONYJIALIMIO U3 PaBHOBECHUS XapIu-
Baiin6epra. UuciaeHHoCTb
nonyJyianuu. Ponesas urpa
«Ibdext ocHoBaTens». peid
reHoB. Myranuu. Heciryyalinoe
ckpemuBanue. N3oismusi.
[Tonmynsunuu MEHAIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanu3m
JEeNUCTBUS €CTECTBEHHOT'O 0TOOpA.
JBroKymuii oToop.
MonaudukarmonHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOCHHOCTH MOAU(DUKAITMOHHON
u3mMeHunBoctu. Hacnenoanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKHU.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HaCJIEAyeMOCTH Ipu3Haka. OTBeT
Ha 0TOOp. [louck reHos
KOJIMYECTBEHHBIX MPU3HAKOB.
OIHOHYKICOTUHBIE BAPUAHTHI
reroB. [IHK-uumn. [ToamHOoreHOMHBIHM
aHaJIN3 acCOoIMAallNi.

«OMBD» HaJI TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. «OMUKCHBIE»
uccienoBanus. [Iporeom,
MeTabosioM. JloMecTUKanus 1
HEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [Torcku pactenmii ¢
«XOPOIIMMUY» TPU3HAKAMH TSI
yenoBeka. LleHTpbl reHeTuYecKoro
pazHooOpa3us. Hukomait UBanoBHY
BaBuiios. Cenekius.
Kombunarmonnas u ruopuiHas
cesiekius. I 'ereposuc.

[IpakTnueckoe 3ananue
«YacToTsl aneneu,
TE€HOTHUIIOB U
(EHOTUTIOBY.
HccnenoBarenbekuii
IIPOEKT «AHaIN3
TE€HETUYECKOMN
CTPYKTYPbI MOMYJISLIUHA
(Ha OCHOBE 3aKOHA
Xapau-Baiianbepra)y.
Ponesas urpa «3ddext
OyTBIJIOYHOTO
TOPJIBIIIIKAY.

Pounesas urpa
«EcTecTBEeHHBIN
0oTOODY.
HccnenoBarenbckue
paboThl
«MopaudukanmoHHas
U3MEHYHMBOCTh
pacTeHuid B peaenax
BaIlIETO MECTa
KUTEITBCTBAY.
[IpakTyeckoe 3aianue
«ATPOHOMBD.
[IpakTueckoe 3aganue
«I"'oMonoruueckue
PAIIBI HACIEICTBEHHON
U3MEHYUBOCTH.




CoxpaHUTbh U U3YYUTh I'€HBI, YTOOBI
MeHsITh Oyayiiee. Kak mpaBuibHO
XpaHUTh TeHbl. Komnekuun
T€HETUYECKUX PECYPCOB PACTECHH.
[IpakTukym u/unu
HCCIIEIOBATENIbCKUN ITPOEKT:
MeTobpl KyIbTUBHPOBAHUS 1N Vitro
JUJISL COXPAHEHUSI TEHETUYECKUX
PECYpPCOB paCTEHUM U JJIs1
YCKOPEHHOM CEJICKIIUU
['eHeTHueCcKkue LHEHTPHI B HAILIEH
crpane. [ e 3aHumMarorcs
TCHETUKOW U TEHOMUKOM 11 HY KT
CEJIBCKOI0 X03s1CTBA.
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