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COJAEP)KAHUE

IHosicHuTeIbHASA 3aNIMCKA

AKTYaJTbHOCTh ¥ Ha3HAYEHUE MPOTPAMMBbI

BapuanTel peanu3amuM TporpaMMbl M (OPMBI  TIPOBEICHHS — 3aHATUH
B3anmMocBs3b ¢ mporpaMMoi BOCIUTAHUS

OcoOeHHOCTH paboTHI TIeIarora 1o nporpamme

Copep:xaHue Kypca BHEYpPOUHOii 1eATeJbHOCTH

Monynb «Kak )KUBOTHBIE U PACTEHUS MPUCTIOCAOIMBAIOTCS» (IBOTIOIMOHHAS SKOJIOTH) 5-6 Kinaccsl (36
4acoB)

Moaynbe «OCHOBBI paCTCHHEBOACTBAY 7-8 Kitacchl (72 dyaca)

Monaynb «buorexnonorun» 7-8 kiaccel (72 daca)

Monayne «MoseKyIspHbie OCHOBBI (hr3ronoruu u hapmakoisorum» 9 kiacc (72 gaca)
Moayis «MolekysipHbie OCHOBBI cenekuuu» 9 kiacc (72 vaca)

[LnanupyemMbie pe3yJbTaThl OCBOEHHSI Kypca BHEYPOUHOI 1eATeTbHOCTH
JImaHOCTHBIE pe3ybTaThI

MertanpenMeTHbIe pe3ybTaThI

[IpenmeTHbIe pe3ynbTaThl

TemaTH4yecKkoe NJIAHUPOBAHNE

Moayinb «Kak )KMBOTHBIE M pacTEHHS IPUCIIOCA0IMBAIOTCSY (IBOJIOIIMOHHAS dK0JI0THs) 5-6 Kimaccs (36
4acoB)

Moayib «OCHOBBI pacTeHHEBOJCTBa» 7-8 Kitacchl (72 yaca)

Moayinbs «bruotexHogoruu» 7-8 kiaccol (72 yaca)

Moayie «MosekysipHble OCHOBBI (pr3rosiorun U papmakonorum» 9 kiacc (72 daca)
Moayis «MostekysipHbIe OCHOBBI cenekuuu» 9 kiacce (72 vaca)



MNOACHUTEJIBHASA 3AITUCKA
PabGouast mporpamMmma mo BHeypouHOMY Kypcy «IIpoekTHo-HccnenoBaTenbcKast OeSATeIbHOCTH»
st 5-9 kilacca cocTaBieHa B COOTBETCTBUU ¢ TpeOoBaHusMu PDenepalibHOro rocyaapCTBEHHOIO
00pa30BaTeNLHOTO CTaHIApPTa OCHOBHOTO 0011ero oopazosanus (06HOBIEHHBIH PI'OC O00), a Takxke ¢
yuéToM (QenepanbHoil paboueil mporpaMMbl BOCHMTAaHUS W KOHLENIMM INpPEnofaBaHus y4eOHOro
npeamera «buonorus» B o0pazoBaTenbHBIX OpraHu3anusx Poccuiickoit deneparuu, peaan3yronmx

OCHOBHbIE 00pa3oBaTeJIbHbIE MPOrPaMMbl M METOJUYECKUX PEKOMEHJAIUM IO CO3JaHHI0 U

(YHKIMOHUPOBAHUIO B 0011€00pa30BaTENbHBIX OPTaHU3AIMIX, PACIIONOKEHHBIX B CEILCKOM MECTHOCTH

U MaJlbIX ropoJiax, LIEHTPOB 00Pa30BaHMs €CTECTBEHHO-HAYYHOM M TEXHOJOIMUECKOW HAIPaBIE€HHOCTEH

«Touka pocta» (YTBepxkAeHbI pacnopsikeHMeM MuHucrepcTBa npocselieHus Poccuiickoin @enepanuu

ot 25.11.2022 Ne TB-2610/02)

IIporpamma  paspa0oTraHa Ha  OCHOBAHMH  CJeAYOIIUX  HOPMAaTHBHO-NPABOBBIX

AOKYMEHTOB:

— ®@epepanpHoro 3akoHa ot 29.12.2012 Ne 273 «O06 obpazoBanuu B Poccuiickoii @eneparn»

—  ®I'OC ocHoBHOTO 001IET0 00pa30BaHMsI, YTBEPKICHHBIM MTpUKa3oM MuHOOpHAYKH OT OT 31 Mas
2021 r. N 287

— Meroanueckux peKoOMeHalui 10 YTOUHEHUIO OHATHS U COJIep KaHUsl BHEYPOUHOM 1€ TEIbHOCTH B
paMKax peanu3aldy OCHOBHBIX 00111e00pa30BaTebHBIX IPOrPaMM, B TOM YHCIIE B YaCTH POEKTHON
NesITeTbHOCTH, HAllPaBJIEHHBIX MUCbMOM MuHoOpHayku ot 18.08.2017 Ne 09-1672;

— nucsbMo MunoOpHayku ot 12.05.2011 Ne 03-296 «O6 opranuzanuu BHEYpPOUHOU 1eATEIbHOCTH IPU
BBeacHUN PI'OCxp;

— Crparerun pa3zsurus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon ao 2025 roaa,
yTBEpKACHHOU pacniopsikeHueM IlpaBurenscra oT 29.05.2015 Ne 996-p;

— CII2.4.3648-20 «CaHuTapHO-3MHIEMUOJIOTUYECKUE TPEOOBAHUS K OPraHU3alUsIM BOCIIUTAHUS U
00y4yeHHUs, OTIbIXA U 03JOPOBICHUS JETEH U MOJIOJCKN»;

— CanlluH 1.2.3685-21 «'urnennueckue HOPMaTHBBI  TPEOOBAHUS K 0OECIIEUCHUIO OE30MTACHOCTH U
(um) 6e3BpeHOCTH Ui YeraoBeka (pakTopoB cpebl oouTanus» (Bmecte ¢ «CanlluH 1.2.3685-21
CaHuTapHble MpaBUa U HOPMBI. .. »)

— OcnoBHo#t o6pazoBarensHOit mporpaMmmbel OOO MBOY COIII Nel JIeBOKyMCKOT0O MYHUITUTIATBHOTO
okpyra CTaBponojabCKOro Kpast

— OcHoBHoM o6pazoBarenbHoi porpamMbl COO MBOY COIII Nel JIeBOKyMCKOTO MYHHUIIUIIAIEHOTO
okpyra CTaBpOIoJIbCKOTO Kpast

— Ilnana BHeypouHoil nestensHocTd MBOY COI Nel JIeBOKyMCKOTO MyHHIIMITAIBHOTO OKpyra
CraBponosibckoro kpast Ha 2024-2025 y4eOHbli roJl, B TOM YHCIe ¢ y4eToM paboueil mporpaMmsl
BOCIIUTAHMSL.

—  VYcraa MBOY COII Nel JleBokyMCKOTO MyHUIIMIIAIBHOIO OKpyra CTaBpOIOJIBCKOTO Kpast
ITporpamma paspaldoraHa ¢ y4eToM peKOMeHAAaunuil ¢enepanbHOil padodell NMPOrpamMmbl

BocnuTanusl. B wyacTHOCcTH, OHAa YYWUTHIBA€T IICUXOJIOIO-NEarOrMYeCKHe OCOOEHHOCTH

COOTBETCTBYIOIIECH BO3pACTHON KaTeropuu 00y4aromuxcs.

[IporpaMMa COOTBETCTBYET TaKUM II€JIIM BOCHUTAHUS OOYy4YalOIUXCs, KaK pa3BUTUE JHYHOCTH,

CO3/1aHHE YCIIOBHH JUIsl CAMOOIIPEAEIIEHUS U COLMAIIN3ALINH.

[IporpaMma copeicTByeT pEIICHUIO CIEAYIOUIUX 3aJady BOCIUTAHUS OOYYaroIIUXCS: YCBOCHHE
3HaHUM, HOPM, JITyXOBHO-HPaBCTBEHHBIX LEHHOCTEW, TPaauIMid, KOTOpBIE BHIPAOOTAI0 POCCHUHCKOE
o0uiecTBo; (OpPMUPOBAHME U PA3BUTHE JIMYHOCTHBIX OTHOIIEHWH K 3TUM HOpMaMm, LEHHOCTSIM;
npruoOpeTeHre COOTBETCTBYIOLIETO 3TUM HOPMaM, HEHHOCTSIM, TPAIULMAM COLMOKYIbTYPHOTO OIIbITA
MOBE/ICHUS, OOILIEHUS, MEXKIUYHOCTHBIX U COLMAJIBHBIX OTHOUIEHUH, MPUMEHEHUS MOIYyYEHHBIX
3HAaHUH; JOCTH)KEHHE JIMYHOCTHBIX PEe3yJbTaTOB OCBOEHHsS 00I1e00pa3oBaTelbHON MpOrpaMmbl 10
¢uzuke B coorBercTBUU ¢ PI'OC COO.

AKTYaJlbHOCTh M Ha3HaueHHe mnporpammbl. [Iporpamma paspaboTaHa B COOTBETCTBUU C
TpeboBanusiMu deepanbHOr0 TOCYJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO OOILEro
o0pa3oBaHus, OPHEHTHUPOBaHA Ha OOECIeYeHHE HMHIUBUAYAJIbHBIX HOTPEOHOCTEH OO0ydJaromuxcs H
HanpaB/IeHa Ha JOCTHKEHHE IUIAHMPYEMBIX DPE3yJIbTaTOB OCBOEHHUS IMPOrpaMMbl OCHOBHOI'O OOIIEro
0o0pa3oBaHUsl C Y4eTOM BBIOOpa YYaCTHHUKAMH OOpa3oBaTEIbHBIX OTHOIIEHHWH KypCOB BHEYPOUHOM
JEATETHPHOCTA. JTO TO3BOJISIET 00€CIeunTh €AMHCTBO 00s3arenbHbIX TpeOoBanuii ®I'OC Bo BceMm
IPOCTPAHCTBE IKOJIBHOTO 00pa30BaHus: He TOJIBKO HA YPOKE, HO H 33 €ro IpeaeIaMH.



AKTyaJTbHOCTh peaju3allii JaHHOW MPOrpaMMbl 00yCIIOBIEHA CaMON OCOOCHHOCTHIO MPOEKTHO-
HCCHGHOB&TGHLCKOﬁ ACATCIIbHOCTH. Ota ACATCIIbHOCTDb JIC)KUT B OCHOBC IMO3HABATCIBHOI'O MHTCPECA
peOeHKa, SBJISETCS 3aJI0TOM YMEHHS IJIaHUPOBATh JHOObIE ACHCTBUSA U Ba)XKHBIM YCIOBHEM YCIIEUIHON
peamuzanuu  uaeil. JlroOble HM3MEHEHUS COBPEMEHHOro OOIIeCTBa CBs3aHBl C IMPOEKTaMU U
UCCIIEIOBAaHUSIMH — B HayKe, TBOpUYECTBE, Ou3Hece, OOIIeCTBEHHOW >KW3HU. [loATOMY BakKHBIM
9JICMCHTOM pPa3BUTHA JIMYHOCTU 06yqa}omerocs1 SABJIICTCA (1)OpMI/Ip0BaHI/I€ OCHOBHBIX HAaBBIKOB
MIPOEKTHO- UCCIEI0BATENIbCKON ACSITETbHOCTH.

[TporpaMmmoii mpexycMOTpeHO (OPMUPOBAHHE COBPEMEHHOTO TEOPETHUYECKOTO YPOBHS 3HAHHMA, a
TaK)K€ M MPAKTHYECKOro OMbITa padOThl C J1a0OpaTOPHBIM OOOPYIOBaHHEM, OBJaJIEHUE MpPHEMaMU
UCCIICIOBATEIICKOW  JIeATENPHOCTH.  MeToabl  OopraHum3anud  00pa3oBaTeNbHOM W HAy4yHO-
UCCIIEIOBATENIbCKOM  JEATENIbHOCTH  MpeaycMaTpuBaioT  (GOpMUpOBaHHE Yy  OOydarommxcs
HECTAHAAPTHOT'O TBOPUCCKOT'O MBIIIJICHUS, CBO6OIIBI CaMOBBIPpAXKCHUA 1 UHAUBUAYAJIbHOCTU Cy)KI[CHI/If/'I.

Jns  momHoro  ydera  mOTpeOHOCTEH  ydamiuxcs B MpOrpaMMe  HCIOJIb3YeTcs
T epeHIIMPOBAHHBIA TOAXO0J, YTO CTHMYJIUPYET YydYamlerocs K YBEIMYCHHIO NOTPEOHOCTH B
WHAVBUAYAIbHON, WHTEUIEKTYaJlbHOM M TIO3HABaTEeNbHOM [JEATENIBHOCTH W PA3BUTUIO HAYYHO-
MCCJIeI0BAaTEIbCKUX HABBIKOB. [IporpaMma ctaneT BOCTpeOOBAaHHOM B MEPBYIO OYEPElb IIKOJIbHUKAMH,
KOTOphIE HMEIOT CTOMKUN HMHTEpEeC M COOTBETCTBYIOLIYI0 MOTHBAIMIO K H3YYCHHIO IPEIMETOB
C€CTCCTBCHHO-HAYYHOI'O IMKJIa,ECTCCTBCHHBIM HayKaM W TCXHOJIOTHAM.

B moxpoctkoBOM Bo3pacTe ydamiuecs IpOSBIISIIOT CBOIO 3aMHTEPECOBAHHOCTh B TOW WJIM WHOM
o0jacTu 3HAHUWM, Hay4HOM HANpPABIECHUU WIH NPOPECCHOHATBHON IEeSATeNbHOCTH. TakuM o0pazoM
MPOUCXOAUT (OPMHUPOBAHUE TIO3HABATCIHLHONH ¥ TPOPECCHOHATBHONW COCTaBISIONICH JIMYHOCTH,
MOMOTaeT y4alleMycsi B ONpEeIeTIeHUH OYAYIIero KM3HEHHOTO MyTH U B MpodeccHoHaIbHOM BhIOOpE
nocjie OKOH4YaHusl mKouibl. [1o100HOrO poja 3auHTEPECOBAaHHOCTh CTUMYJIMPYET IMOCTOSIHHOE JKEeJIaHUE
HIKOJIbHUKAK MO3HAHUIO HOBOTO, PACHIMPEHUIO M YIIIyOJIEHUIO COOTBETCTBYIOUIMX 3HAHUH, U

MMOJIYYCHHIO HOBBIX B TOM YHCJIC MNPAKTHYCCKUX HABBIKOB, a4 TAKKC MOTUBHPYCT y4dallCroCd Ha
poopUEHTAIHIO.

[IporpaMMa HallereHa Ha MOMOILb PeOEHKY B OCBOEHHH OCHOB OPTraHU3allMU U OCYILECTBICHUS
COOCTBEHHOM MPOEKTHO-UCCIIEIOBATENILCKON NEATENHHOCTH, a TaKXKe B MPUOOPETECHHH HEOOXOIMMOTO
onbITa HJId pa6OTBI Haa WHAWBUAYAJIbHBIM HMCCIICAOBAHUEM W ITPOCKTOM. HporpaMMa IIOMOXET
HIKOJILHUKY B 00Jiee TTyOOKOM M3y4eHUH WHTEPECYIOIIEH ero 00IacTH eCTECTBEHHBIX HAyK, a TAakKe B
HpI/IO6pCTCHI/II/I BaXXHBIX COIMAJIBHBIX HABBIKOB, H€O6XOI[I/IMI>IX JJIA HpOILYKTI/IBHOI\/’I conuain3anuu nu
dbopMUPOBaHUS TPAKTAHCKON TTOZUIIHH:

— HaBbIKa CAMOCTOSATCIBHOI'O0 PCEIICHUA AaAKTYAJIBHBIX MHCCICAOBATCIBCKUX HIIM HNPAKTHYCCKUX
3aJa4, BKJIIOYAIOIEro B ce0s1 yMEHUE BUIETh U aHAJIU3UPOBATh IPOOIEMBI, HYKIAIOIIMECs B PEIICHUH,
YMEHHUE JIETaTbHO MPOpadaThIBaTh U PEATM30BBIBATH CIIOCOOBI PabOThI C HUMHU, YMEHUE TJIAHUPOBATh
COOCTBEHHYI0O paboOTy U CaMOCTOSTEIbHO KOHTPOJUPOBATh CBOE TPOJBUIKEHHE K IKEIAEMOMY
pe3yibTary;

— HaBbIKa FeHepUpOBaHMUs U OPOpPMIICHHS COOCTBEHHBIX HIEH, 0OJIedeHUsI UX B YAOOHYIO IS
pacnpocTpaneHus Gopmy;

— HaBbIKa YBAXUTEIBHOTO OTHOLICHMS K YYXXHMM B3IJIAZaM M HAesM, opOpMIICHHBIM B paboTax
JIPYTUX JIIOJICH, TPYTUX aBTOPOB — BJIA/ICTBIIEB HHTEIIEKTYATbHON COOCTBEHHOCTH;

— HaBbIKa IMYOJMYHOTO BBICTYIUICHHs Iepel OOoJIbIION ayAuTOpuel, apryMeHTHpPOBAaHUS U
OTCTaMBaHUs CBOEH TOUKH 3PEHHS, OTBETOB Ha BOIIPOCHI CBEPCTHUKOB U B3POCIbIX, YOSKIECHUS IPYTHX
B CBOEH NpaBOTE, NPOABUKEHHSI CBOUX HJIEH;

— HaBbIKa pabOTHI CO CHENUATU3UPOBAHHBIMU KOMIIBIOTEPHBIMH MPOrpaMMaMH, J1a00pPaTOPHBIM
000pyIOBaHUEM, TEXHMYECKHMMH YCTPOHCTBAMM, OMOIMOTEYHBIMH (OHJAMU U UHBIMH PECypCaMH, C
KOTOPBIMH MOXET OLITH CBsI3aHa MMPOCKTHO- UCCIICAOBATCIIbCKAaA JCATCIbHOCTD IIKOJIbHHKA.

Kpome Toro, paboTa mKOJIbHMKA HaJ MPOEKTOM WJIM HMCCIEIOBaHUEM OYyJeT CIocoOCTBOBATh U
Pa3BUTHIO €TO a/ICKBATHOW CAaMOOIICHKH.

BapuaHnTel peaju3anuy nporpamMMsl 1 ()OpMbI IPOBEACHHUS 3AHATHI.

JlanHas mporpaMMa paccuuMTaHa Ha paboTy co mKoJabHUKamMHu 5-9 kmaccoB. [lemarory BakHee
AKIICHTUPOBAaTh CBOC BHUMAHHC HC CTOJIbBKO Ha Ka4YCCTBC PCE3YyJibTaTa MPOCKTAa WM HCCICAOBAaHUA,
CKOJIBKO Ha TOM, YTOOBI yHalluics MMoJTydas 3HAaHUS B TOM YHCIIE U Yepe3 BHIOJHEHHE MTPAKTHUECKOTO
3alaHuA, OCJIa]l BBIBOJAbLI U YMO3AKIIFOYCHUA HA OCHOBAHUU CBOCTO UCCIICAOBAHUA, YUUIICA CPABHUBATDH



€ro pe3yibTaTbl C TEOPETUYECKMM MAaTEpUaloM M HCCIEAOBAaHMSAMM JPYI'MX HIKOJIBHHUKOB. Takum
00pa3oM, IKOJIBHUK OCBOUT OCHOBBI ITPOEKTHO-UCCIEI0BATEIBCKON IEATEIILHOCTH M TPUOOPETET HABBIK
KPUTUYECKOI'O OTHOLIEHUS K MaTepHay.

[Tporpamma pa3bura Ha MOIYJIH, KOTOPbIE MOTYT OBITh MCHOJB30BAHBI JIMOO YACTUYHO, OO
nonHocThto. Tak Monyns «Kak »KMBOTHBIE M PacTEHUs IPUCIIOCAOIUBAIOTCS»  (IBOJIIOLMOHHAS
9KOJIOTHS) TPEANoaraeTcst Asl U3y4eHust B 5 win 6 kiacce B TeueHue oaHoro roja (36 gacos B roxn).
Mogaynu «OCHOBBI pacTEHHUEBOJCTBa» U «BHOTEXHOIOrUsA» paccuuTaHbl Ha /2 4aca U MOTYT OBbITb
peayn30BaHbI B TeueHUU 2-X JieT (mo 36 yacoB B roj) uinu B TeueHuu | roga (72 gaca B rox). Bo BTopom
cllyyae BO3MOXKHO NpOXoxaeHue oboux Monyineil («OCHOBBI pacTEHHUEBOJCTBa» B / win 8 Kiacce,
«buotexnonorum» B 7 nim 8 kiacce). AHAIOTUYHO MOAYIU «MOJIEKYIISIpHBIE OCHOBBI (DU3HUOJIOTHH H
bapmakosorun» U «MOJEKYISIpHbIE OCHOBBI CEJIEKLUW» PacCUMTaHbl Ha /2 4aca U MOIYT ObITb
peayi30BaHbl B T€YeHUH 2- X JieT (mo 36 yacoB B roxa) wiu B TedeHun | roma (72 waca B rom). Bo
BTOPOM CIIyyae BO3MOXHO MPOXOXkAeHue o0oux Monyiei («MoJeKyIspHble OCHOBBI CEIEKIMU» B 8
KJacce, «MonekynspHble OCHOBHI (pu3nonoruu u papmakosorun» B 9 kiacce).

B3aumocBs3b ¢ mporpaMMoii BocnuTaHusl. [Iporpamma Kypca BHEYpOUHOW J€ATEIBHOCTU
pa3paboTaHa ¢ y4eTOM pPEKOMEHIAIWK MPUMEPHOW MPOTpaMMbl BOCIIMTAHHS, YUYUTBHIBAET TICHXOJIOTO-
[e1arorn4eckue 0OCOOEHHOCTH JAaHHBIX BO3PACTHBIX KATErOpuil. DTO MO3BOJISIET HA MPAKTHKE COEAUHUTD
Oo0yJaromyr0 ¥ BOCIUTATEIbHYIO JESATEIBHOCTh IIearora, OpPHUEHTHPOBAaTh €€ HE TOJIBKO Ha
MHTEJUIEKTyaJIbHOE, HO U Ha HPAaBCTBEHHOE, COIIMAIILHOE pa3BUTHE peOEHKA. DTO MPOSBIISETCS:

— B IIPUOPUTETE JINYHOCTHBIX PE3YyJIbTATOB peaIU3alliy IIPOrpaMMbl BHEYPOUHOHN ACATEIBHOCTH,
HalIeANUX CBOE OTPAKEHUE M KOHKPETU3ALUIO B IPUMEPHON IIPOrPaAMMEBOCIIUTAHUS;

— B BO3MOXHOCTM  KOMIUJICKTOBaHHSI ~ Pa3sHOBO3PACTHBIX  TPyNN  JAJs  OpraHU3aluu
po(OPUECHTAITMOHHON JeATEIHOCTH IIKOJLHUKOB, BOCITUTATEILHOE 3HAYCHUE KOTOPBIX OTMEYACTCS B
MPUMEPHOM MPOrpaMMe BOCIIUTAHUS;

— B UHTEPAaKTUBHBIX (opMax 3aHATHA A [IKOJHHUKOB, OOECIEYMBAIOIIUX OOJBIIYI0 HX
BOBJICUEHHOCTh B COBMECTHYIO C TMEJaroroM M JPYIUMH JE€TbMU JI€ATEIBHOCTh U BO3MOKHOCTH
o0pa3oBaHMsl Ha €€ OCHOBE JETCKO-B3POCIbIX OOIIHOCTEH, KJIHYEBOE 3HAYEHHE KOTOPBIX MJIs
BOCIIUTAHUS MOJYEPKUBACTCS IPUMEPHONTIPOrpaMMON BOCTTUTAHMUSL.

Oco0enHocTu padoThl yuHMTeJsl MO Nporpamme. 3ajavya Y4HUTENss COCTOUT B TOM, YTOOBI
COTPOBOXKAATH MpoIecC MPO(hHEeCCHOHATHFHON OPUEHTALIUU IIKOIbHHUKA, PACKPHIBAs MOTEHIIUAT KaXXI0T0O
4yepe3 BOBJICUCHHE B MHOTOOOPa3HYIO AESTENbHOCTh, OPraHW30BaHHYIO B pa3HbIX ¢opmax. [Ipu stom
pe3ynbTaToM pPa0OTHl YYHUTENs B MEPBYI Ouepelb SBISETCS IJHUYHOCTHOE pPAa3BUTHE YYalllerocs.
JIMYHOCTHBIX PE3YIbTATOB YUUTCIIb MOXKCET AOCTHUYb, YBJICKAd YYCHHKA COBMECTHOH M HHTCpeCHOﬁ UM
000MM J1eATeNbHOCTHIO, YCTAaHABIMBAs BO BpeMs 3aHATHA M0OpoKenaTeabHYI0, MOAIEP>KUBAIOIIYIO
aTMocdepy, Hachllas 3aHATHS LIEHHOCTHBIM COJIEpKaHUEM.

[IpumepHas cxema NpoOBEAEHUS 3aHIATHI 110 TPOrpaMME:

1. OGbsAcHEeHHE TEOPETHYECKOTO MAaTEPHAIa IO TEME.

2. ITogroroBka k OKCIICPUMCHTAIIbHOMY 3aHATHIO, 06cy)KI[CHI/IC 00BEKTOB IJId IPaKTUYICCKOTO
3aHATHUA.

3.Hp0BG}IeHI/I€ IMMPAKTUYCCKOr'o 3aHATHUA — OCHOBHAasd 3aJada OCBOCHHME MCTOAOJOIMH OaHHOTO
OKCIICPUMCHTA.

4.Tlo OKOHYaHWH TIPEUIOKHTH IETAM, KOTOPHIE 3aMHTEPECOBAIMCH JaHHBIM JKCIEPUMEHTOM,
pa3BUTh €ro B HCCIIEOBATEIbCKUN MpoeKT. s 3Toro HeoOXoauMo oOCyIUTh OOBEKTHI, KOTOpHIE
y4EHHK Oy/IeT HcCiIe10BaTh, COCTABUTD IIAHIKCIIEPUMEHTA.

5. [ToMOub YyHEHHKY IIPOAHATM3UPOBATH PE3YIILTATHI SKCIIEPUMEHTA.

[Iporpamma Kypca mpeaycMaTpuBaeT  BBINOJHEHHE J1a0OpaTOpPHOTO  IMpakTHKymMa €
ucnojib3oBanueM  obopynoBaHusi  «Toukum  Pocra». OueHuts  pe3ynapTaThl  MPOEKTHO-
UCCIIEIOBATEIbCKON JEITENbHOCTH HIKOJHHUKOB MOKHO B IpPOIECCE 3alIUTHl MMHU CBOMX paboT B
paMKax HIKOJbHOM Hay4dHO- MpakTH4eckoi kKoHpepeHuu. OOydeHne ocyuiecTBISETCs PU MOIIEPKKE
IlenTpa oOpa3oBaHMs eCTeCTBEHHO-HAY4YHOIl HampabjieHHOCTH «Touka pocTay», KOTOpbIN co3/1aH
JUISL pa3BUTHUS Y OOYYarONIUXCS €CTECTBEHHO - HAyYHOM, MaTeMaTH4ecKo, HWH(POPMAIMOHHON
IpPaMOTHOCTH, (OPMHUPOBAHUS KPUTHUYECKOTO U KPEAaTHMBHOTO MBIIUICHUS, COBEPIICHCTBOBAHMS
HaBBIKOB €CTECTBEHHO-HAYYHOW HANPaBICHHOCTH, a TaKXKe JJIs NMPAKTUYECKOM OTpabOTKM y4eOHOro
MarepHaia 1o yueoHomy npeamery «buomorusy.



COJIEP)KAHUE KYPCA BHEYPOUHOMH JEATEJBHOCTH

Moayas «Kak KHBOTHbIe H PACTeHHs MNPHCHOCAOJIMBAIOTCH» (IBOJTIONMOHHAS
3K0J10THs1) 5-6 KJaccsl (36 yacoB)

1.  Mbiuccneoyem ncuswie o6vexmot (6 uacos)

CBolicTBa W CTPOEHHE JYXKUBBIX OPTaHU3MOB (CTPOCHHE KJIETKH). Bua, 0co0b — opraHusM Kak
eauHas cucreMa. Ananrtanuu (mpucnoco6nenus). [louarue romeocrasa xuoro opranuzma. Crnocoobl
€ro NoJAepKaHUsL.

[TonsTue BapuaTuBHOCTH Npu3Haka. MccrnenoBarenbckue paboTel «Bce nu (cuHUIBL, Oenkw,
Oepe3sl U T.1.) OAUHAKOBbIE? DOTOKBECTY.

Orpannuenuss Mop¢osiornueckux u Qusuosorndeckux aaantauui. [louemy opraHusmbel He
CTaHOBSTCS OCCKOHEUHO OOJNBIINMMH, MAJICHBKUMH, BcesaHbIM. lIpakTmueckas pabora «CocraBisieMm
KHUTY PEKOPJOB PACTEHMI U KUBOTHBIX HAIIETO Kpash».

2.  Bausanue okpyxcaioweii cpedvl na scusste opzanuzmol (12 uacos)

@dakTopbl OKpyXaroled cpeabl (abuoTHueckue, OUMOTHYECKHEe, aHTpororeHHsle). IIpumepsl
adMOTHYECKUX (PAKTOPOB, OKa3bIBAIOIIUX OCHOBHOE BIIMSHUE HA JKU3HEAEATEIBHOCTh IKUBBIX
OpPraHU3MOB: TeMIlepaTypa, CBeT, BIakHOCThb. [IpakTndeckoe 3ansTHe «LIBeT u Temno» (KyOUKM Jbaa
B3BECHUTh, MMOJIOKUTH B Yamku Ilerpu Ha pasHouBeTHyI0 Oymary, uepe3 30 MUHYT B3BECHTh 3aHOBO —
KTO OblcTpee pacrasun). Ilpaktuueckoe 3ansaTue «Uto pacTBopsiercs B Boje» (dKcrepuMeHT <«OKuakuii
nomy»). Ilpaktudeckoe 3anstue «Auddysus Bemects B Boae (pacTBOPHI)», «JIBIKeHHE PacTBOPOB IO
nBeTky». Ilpaktuueckoe 3ansatue «Jlem mmaBaer B Boae (aiicOepru, 3amep3aHHE BOJOEMOB)Y.
[IpakTnueckoe  3ansitue  «Jleg mpu  3aMmep3aHun  pacmupsieTcs»  (pa3pylleHHEe  KaMHs
(mouBo0OpazoBaHmE), 3aMep3aHUE KIETOK).

OcHOBHbBIE 3aKOHOMEPHOCTH MPHUCIOCOOIEHHS KUBBIX OPraHU3MOB K aOMOTHYECKUM (aKTOpaM.
[IpucnocoOneHnss K OCHOBHBIM a0MOTHYECKUM (hakTopam: TemmepaTypa, BIAXHOCTb U CBET.
[Ipaktuueckoe 3anstue «lllyba» (KyOuMKHM 1bAa 3aBEepHYTh B pa3Hbli MaTepuall, B3BECHUTH).
[Ipaktuyeckoe 3ansTue «IIUrMeHTH» (MOXKHO pa3fenuTh Ha BaTMaHe KpacUTeau U3 (HIOMacTepoBy.
[IpakTuueckoe 3anarue «Kak »HUBOTHBIE IJIABAIOT B BOJIE» (DKCIEPUMEHT C MUIETKOM).

HccnenoBatenbckue paboTsl «BinusiHue cBeTa (Teruia, BIaXXHOCTH, COCTaBa IOYBBI) HA PACTEHUS B
€CTECTBEHHBIX WM HCKYCCTBEHHBIX YCJOBHUSX» (Ha JIOCTYTHOM Marepuaie). (€ MCIoJIb30BaHHEM
odoopynoBanus «Touka pocray)

3. Bzaumooeiicmeus xcuswix opzanuimos (6 uacoe)

buotnueckue QakToppl. 3aKOHOMEPHOCTHM pPa3BUTHUS  MEXKBUJOBBIX  B3aMMOOTHOIIEHUH.
KosBomonys  (XMIIHUK-KEPTBa;, Mapa3UT-X03dWH) OBOJIOLMS CTpaTeruil  J00bIBaHMS  MUILM.
ConmanbHocTh. Bunei-Bcenenusl. I[lepeuenb pactenuii- Bpenutenei. HccnenoBaTenbckas pabota
«Habmronenns 3a B3aMMOOTHOIIEHUSMH HBOTHBIX MPHU JOOBIBAHUH MU (KOPMYILIKH JJISI ITULL, JUTS
TOPOJICKUX WJIU CENhCKHUX KUBOTHBIX). Beb-kameps». MccnenoBarenbckas padota «PacmpocTtpanenue
BH/IOB- CHHAHTPOIIOB B HAlIIEWl MECTHOCTH.

4. Yenosex 6 ycusnu pacmenuii u yxcusomnvix? (6 uacoe)

AmnTponorennsie (axropsl. [IpaBaa ju, 4To NepBOOBITHBIE JIOAU KUIM B TAPMOHUU C TIPHUPOJIOH.
OpoManiHiBaHUE U MPUPYUYEHHE KUBOTHBIX M PaCTEHUN. 3a4eM cracaTh BBIMUPAIOIINE BUJBI, KaK 3TO
nenatb. KynbTypHble pacTeHHs M MX Jukue npenku. [louemy BakHO MX coxpaHsTh. PaszHooOpasue
KYJIBTYPHBIX PAaCTEHUN M UX 3HaUEHUE B KM3HU yenoBeka. KpacHas xuura Bameil tepputopuu. Ocobo
oXpaHsieMble TeppuTopuu, 3amnoBeAHUKH Poccum u wmupa. Ilpaktuyeckas pabora «Pa3HooOpasue
KYJIbTYPHBIX PACTEHUH B BallIEM PETHOHE.

UccnenoBarensckas paboTa «BnusHHEe aHTPONOreHHBIX (PAKTOPOB HaA pa3BUTHE DPACTEHUH B
ropoJie/HaceICHHOM ITyHKTEY. (€ HCMOJIb30BanueM odopynoBanus «Touka pocTay)

Okckypceusi/mpaktuueckas padora «OOIIT B Baiem perrone — yHUKaiabHble 00BEKThI IPUPOABIY.

5.  Ikonozuueckue nuwu (6 uacoe)

buocdepa — onHa u3 BakHeWmx 00o0s0ueKk 3eMiu. UTo Takoe «IKOJOTHYECKHE HHINN» U KaK
onu Gopmupyrorcs? GopMupoBaHUe 3HAHHUM IO OMOPA3HOOOPA3UIO KUZHEHHBIX (POPM, MTOBEIEHUSCKUX
npUCIocoOIeHUH, MoaudUKaIMOHHAs HW3MEHYMBOCTHL (Ha ©0a30BOM ypoBHe). PacrurenbHbie
coo6mecma U UX TUNBL. Pa3BUTHE U CMEHEI PaCTUTCIIbHBIX COO6H.[€CTB.

HccnenoBarenbckue paboOThl «IKOJOTHYECKHUE HHUIKA BOKPYr TeOsi — omucaHue (HaKTopoB
OKpyJKaromie cpenbi». (¢ McmoJib3oBaHueM odopynoBanusi «Touka pocray») MccinemoBarenbckue
pabothl «DeHoornyecKre Hab o AeHUY. (¢ HCMoJab30BaHueM 00opynoBaHus «Touka pocra»)



Monayab «OcHOBBI pacTeHHEeBOACTBa» /-8 Kiacchl (68 yacoB)

1. Beseoenue 6 pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTeHHEBOJCTBO: OCHOBHBIE (DaKTOPHI BhIpalllMBaHUs pacTeHuil. Vctopusi pa3Butus
arpoxuMudeckux 3HaHui (padboter M.B. Jlomonocosa, 0. JIu6uxa, Byccenro, B.B. [lokyuaesa, K.A.
Tumupszera, [1.A. Kocteruesa, JI.H. [IpsaumnukoBa u nap.). [Ipaktudeckas padota «bouka JInGuxay.

2. Azpomexnuueckuii sxcnepumenm (6 uacos)

[TpaBuia nMocTaHOBKM arpo’KCHepUMEHTOB. II0CTaHOBKA IKCIEPUMEHTOB C PAacTEHUsIMHU. BbiGop
TEMbI, COCTABJICHUC THUIIOTC3bI, LCIW W 3ada4 OSKCICPUMCHTA II0 BbIpalllUBAHWUIO paCTCHI/Iﬁ B
KOHTpoJupyeMoil cpene. KoHTposn, NOBTOpHOCTH, IIpOBeAEHUE 3KcrnepuMeHTa. [linaHupoBanue
skcriepuMenTa. OIeHKa pe3ynabTaToB JKcrmepuMeHTa. MccnenoBarenbckas pabora «DakTopsl,
BJIMSIOLIME Ha MPpOpacTaHue CeMsH (pPOCT IPOPOCTKOB)». (¢ MCMOJIb30BaHMeM 06opynoBaHust «Touka
pocTay)

OcBoeHHE TEXHOJIOTMM KPYIVIOTOJWYHOTO  BBIPAIIMBAHUS CaJaTOB M  MHKpPO3EJIEHU B
KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX ycloBHiX. COOp YCTaHOBKM [UIS BBIPAIlMBAaHHUS PACTCHUH B
KOHTPOJIMPYEMBIX YCIOBUSX.

3. Poas xumuueckux snemenmos ¢ numanuu pacmenuit (20 uacoe)

Bopna. PactBop. BeITsKKa. AHHOHBI, KaTHOHBI, 3JIEKTpONpoBoaHOCTs M pH pactBopa. Posb
XMMHMYECKUX DJJIEMEHTOB B IHUTAaHUU pacTeHWi. llomyueHue nUTaTENbHBIX BEUIECTB PACTCHUSMM.
[IpakTuueckass pabora «Cxembl MUTATENIBHBIX PAacTBOPOB. Pacuer 103 ynoOpeHuit aJid MUTaTENIbHBIX
pacTBOPOBY.

YnoOpeHust: opraHuyeckue, MUHEpajbHble, MUKpoOUoOsornyeckue. THUIbl NMUTAHUS PACTEHUU.
BoznymHoe u MuHepanbHOEe (KOpPHEBOE) MHUTaHME pacTeHUH. TpaHCHOPT NUTATENbHBIX BEILECTB
pacTeHuil: BOCXOISMIIMH M HHUCXOIAIIMN TOK. BaxueWmme kanmuitable, (HocPOpHbIE M a30THBIE
ynoOpenusi, ux cpoictBa. IIpoctbie u cioxsble ynoOpenus. Ilpakrtudeckas pabora «lIpaBuia
cMmemrBanus ynoOpenuit» [lpaktudeckas padota «lluTtaHue pacTeHUH: TEXHOJIOTHS HMPUTOTOBICHUS
IIUTATEJIBHBIX PACTBOPOB I PA3HBIX KYJIbTYp».

PocT u pa3BuTue pacTeHuil: 3Tanbl OHTOreHe3a, (JaKTOPbI, BIMSIONIME HA POCT PACTEHUM: CBET,
I'yCTOTa MOCaJ0K, NuTaHue, cyoctpar. [Ipakruueckass pabora « MOHUTOPUHTI MHUHEPAIbHOTO MUTAHUS
pacteHuii». (¢ ucnoanb3oBaHueM odopynoBanus «Touka pocTay)

OcoOeHHOCTH NMUTaHMUS pacTeHUil a30TOM. A30T M €ro 3Hau4e€HUE B KHU3HU pacTeHUi. Dopmbl
a30Ta U UX [PEBPALLIEHHUE B ITOYBE.

Hcrounuku ¢ocdopa ans pacteHus. 3HaueHue GochopcoepKalux coeTuHeHnH B KieTke. Poib
MaKpOIPTrUYECKUX coeMHEeHMI ocdopa B SHEPTETUUECKOM OOMEHE.

BnusiHue kamus Ha (QU3MUECKHME CBOWCTBA MPOTOIJIA3Mbl, Ha ()EPMEHTHI YIJIEBOAOPOIHOTO
oOMeHa, cuHTe3 O0enkoB U Jip. Ponb kanus B mojajaep:kaHUM MOHHOTO OajaHca B TKaHSX, B MpoIeccax
CaMOPETYJISILIUH.

PerynsTopHas u cTpykTypooOpa3oBarenbHasi pojb Kajlblidd. Y4yacTHe B 00pa30BaHUN KIETOYHON
CTEHKH, TIOJUIEP’KaHUH CTPYKTYPbI MEMOPAH U PETYJISAIMS UX IPOHUIIAEMOCTH.

3HavyeHWe MarHus B MeTaboiau3Me pacTeHuid. MarHuii B cocTaBe XJopoduiia, CXOICTBO
XJIOpo(HIUIa M TeMOTIO0MHA KaK CBUJIETEIbCTBO €MHCTBA OPTaHUYECKOTr0 MUpA.

Cepa 1 ero OCHOBHbBIE COEJUHEHMs, UX POJIb B CTPYKTYPHON OpraHM3allM KJIETKH, y4acTHE B
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX.

Muxkpoanementsl. [lpeactaBieHuss O podaM  MHUKPORJIEMEHTOB B METa0OJIM3ME pAaCTEHUM.
OcCOOEeHHOCTH TOCTYIUIEHHST MHKPOAJIEMEHTOB B pacTeHus. CHHEpPru3M M aHTAaroHU3M 3JIEMEHTOB
MIATaHUs PACTCHUM.

PacturenbHas AMarHOCTMKa W METOJBl HMJIEHTH(UKALMU HEJOCTaTKa/M30bITKa 3IIEMEHTOB
nutanud. [IpakTudeckas padora «PactutenbHas AUArHOCTHKay. (C MCMOJb30BAHHEM 00OPY10BAHUSA
«Touka pocray)

Uccnenoparenbckas padota «O1eHKa COCTOSIHUSI KOMHATHBIX pacTEeHHH, pacTeHUI Ha LIKOJIbHOM
TEPPUTOPUH, YCTAHOBKA IPUUYUH IATOJIOTMUYECKUX COCTOSHUMN (IIPH HATTUYHUH)».

Hccnenosarenbekas pabota  «OmeHka  BIMSHMS ~ PA3JIMYHBIX  DJIEMEHTOB  Ha
COCTOSIHUE pPACTEHUH (COCTaBJICHME PA3INYHBIX MOJKOPMOK)». (C HCIOJb30BAHMEM 00OpPYAOBAHMA
«Touxka pocra»)

4.  Pezynamopst pocma pacmenuil. 3awguma pacmenuii (4 uaca)



[Tonsitue o perynsTopax pocta pacteHuil. CTUMYISATOPHI pocTa — (UTOTOPMOHBI (ayKCHHBI,
ru00epeIIMHbI, TUTOKMHUHBI). HruouTopsl pocra pacrteHuii: 1. mpupoansie (abcuu3oBas KUCIOTa U
HEKOTOpble (heHOJbHBIE BELIeCTBAa (MKyMapoBas, KOpUYHAsl, CATMLMIOBAs K-Tbl), 2. CHUHTETHYECKHE
(Mop(hakTUHBI, peTapAaHThbl, Ae(PONTUAHTHI, NECUKAHTHI, TepOUIUabl). DUTOMOHUTOPHHT M OIICHKA
cocTosHus pacteHuil. CoBpeMeHHbIe crtocoObl MOHUTOpUHTA. [IpakTnyeckas padora «OUTOMOHUTOPHHT
U OLIEHKA COCTOsIHUS pacTeHnid. COBpeMEHHBIE CITOCOOBI MOHUTOPUHTAY.

HccnenoBatensckas pabota «BiumsHue rerepoaykCcMHa Ha IIpopacTaHMe (pocT Ha pa3HbIX
CTa/IusX, B PA3HBIX YCIOBUSX) PA3IMUHBIX PACTCHUI.

3amura pacTeHUl oT BpenuTenedl: ocHOBBI Ouomeroxaa. I[Ipakruueckas paborta «MHcekrapuu:
IIPaBUJIA U YCJIOBUS Pa3BEACHUS MIOJIE3HBIX HACEKOMBIX).

5. Boownas, necuanan u noueennan KyJibmypol, UX NPUMEHEHUE 6 EbIPAUCAHU PACH EHULIL.
QDuszuonocusa pacmenuit (8 uacos)

Bonnas, necuanass M INOYBEHHAsl KyJbTYpbl, UX IPUMEHEHHME B BbIPALIMBAHUU PACTEHUU.
[TpoBenenue Bobl B KOpHE U cTedie pacteHuid. [Ipaktuyeckas pabora «KopHeBoe naBiaeHue».

BopHblil pexuM pacTeHHH: CTPOCHHME YCTBHIL: (AKTOPHI, BIMAIONME HA HMX pACKpbITHE U
3aKphITHE. 3HAYEHHWE MEXaHM3Ma peryisilud ucnapeHus Biard pacteHueM. IIpakruueckas pabora
«[IpuroroBiieHne npenapara yCTbUI[ METOJIOM CIIENIKay». (€ MCNOJb30BaHueM ol0opyaoBaHusa «Touka
pocray)

UccnenoBarensckue paboThl: «BiusHMe yCIOBUM cOAEpKaHUS pacTEHUH HAa KOJIMYECTBO
YCTBUL. (C UCHOJIb30BaHHEM 06opynoBanus «Touka pocray)

doTocHMHTE3 — YHUKAJIbHBIA Ipolecc pacTeHuid. TemHOBas u cBeToBas (as3bl (HOTOCHHTE3A.
3HayeHue (QoTocuHTE3a AN KMBBIX OpraHusmoB. IlpakTuueckas pabora «PyHKIHOHAJIbHAS
JMarHOCTHKA PAacTeHHM IO aKTMBHOCTU XJjoporuiactoB» MccienoBarensckas paborta «Omnpenenenue
xyopopuiuia A u b, onieHka (OTOCHHTETUYECKON aKTHBHOCTH pacTeHUH M ()aKTOpOB, BIUSIOLIMX Ha
Heey. (¢ cnoJib3oBaHueM opopynoBanus «Touka pocray)

@akTopel pocTa pacTeHMi: BO3MyxXx M al’pauud. llogzeMHoe JpIXaHME pPacTEHHH: COCTaB
MIOYBEHHOTO BO31yXa, ra3o00MeH. ['a3000MeH mnpu OecrouBeHHOM BbIpamuBaHuM. llpakThueckas
pabora «Ansparusa, CO2 u O2. [lpixanue pactrenuit». Ilpaktuueckas paGora «JlpixaHue pacTeHuil:
OLIEHKa UHTEHCUBHOCTH JbIXaHUSI PACTCHUIMH IIJIOJIOB.

HccnenoBatensckue paboTsl: «BnusHue crnocoba BbIpalMBaHMs (COCTaBa MHUTATEIbHOW CMecH,
CXEMbl BHECEHHS) Ha POCT W Pa3BUTHs Pa3jIMUHBIX PACTEHHID». (C MCIOJIb30BaAaHMEM 000pPyA0BAHMS
«Touka pocra»)

6. Kyaomypuoie pacmenus. Cospemennvie acnekmol cenexyuu (20 uacoe)

Kak uenoBex ctanm wucnosnb3oBaTh pacteHus? CBs3b pa3BUTHS I[HUBWIM3AIMKA YEOBEKA U
onomamiHuBaHuA pacteHuidd. Jlomectukamus. Jluckyceus «JlomecTukanusi, BCe I pacTeHUS U
KUBOTHBIE, KOTOPBIE )KUBYT PAJIOM C UEIOBEKOM MM OJOMAIIHUBAIOTCS? MOXHO U CUMTATh TapakaHa
OJIOMAIITHEHHBIM KUBOTHBIM?)

HacnencrtBeHHOCTh M MI3MEHUHMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB. I3MeHUYHBOCTS.
Buner usmenunBocts. [Ipaktudeckas pabora «MoaudukannoHHas U3MEHUYUBOCTH (JUCThSI, UTOJIKH C
OJTHOTO JIEPEBA)».

I'en — MaTepuanbHBI HOCUTENb HACIIEICTBEHHOCTH W M3MEHUYMBOCTH. HyKIIEMHOBBIE KHCIIOTBHI.
Jloxanu3anus reHetndeckoro mMarepuana B kierke. [lenenue knertok. Pemmukanusa JIHK. OcHoBhas
JormMa MosekyssipHoi ononorun. Tpanckpunims. Tpancusanus. Myranun. [Ipaktuyeckas padora «I'eH —
WHCTPYKITUS TI0 COOpKE KJIETKH (Ha Oucepe M KOHCTpyKTope)». [Ipaktudueckas pabora «Myrtamus Ha
OytepOpone (mobol 00BEKT W3 Tpenbiaymeld padoThl, TAe HW3MEHEHHE WHCTPYKIUU TPUBEIET K
M3MEHEHUIO BHEIITHETO BU/Ia OOHEKTA).

O¢ddexr OyTHUIOUHOTO TOpIBIILKA U TeHeTHYeckoe pasHooOpaszue. UTo Takoe renOaHk? 3auem
COXpaHSTh TEHETHYeCKHe pecypchl pacTeHuil? OCHOBHBIE CIOCOOBI COXpPAHEHUS TE€HETHYECKHX
pecypcoB pacteHuii (ex situ u in Situ).

3nauenue pabor H.U. Basunosa. 3akon TOMOJIOTUYECKUX PAIOB. [lenTpnI
IPOUCXOXKICHUSA KynbTypHblX pacteHuii H.M. BaswioBa u IL.M. JKykosckoro.
[Ipaktnueckas pabora mo rpynnam «OTKyga Ha HalIuX CToJIax (PpyKThI/OBOIIH/37Makn». OCHOBHBIE
METO/IBI cenekuuu.  ['mOpumuzamnms. @®opmbl  oT6opa.  OCHOBHBIE

HANpPaBJICHUS CEJIEKIMU: YIYYIIEHUE YPOXKANHHOCTH, YCTOMYMBOCTH K OMOTHYECKUM U a0MOTUYECKUM
daxTopam. [IpakTrueckas padora «BripamuBaem ropox. Kak mpoBectu ckpenBaHue y ropoxa.



EcTp nu sxu3Hb B mpoOupke? brorexHomorus KynbTypHBIX pacTeHui. MccnenoBarenbekas pabora
«BrvIpamuBanue pacTeHHl B TPOOHPKE» (MOXKHO BOCIIOJIB30BATHCS PE3YNbTaTaMU MPEIbIIYIIHX
SKCHEPUMEHTOB TI0 COCTABJICHUIO IHTATEILHBIX PACTBOPOB JIJISI PACTCHUH). (€ HCMOJIb30BAHHEM
odopynoBanusi «Touka pocray)

Kak dyenmoBek Moxxer MoaudunmpoBath pacreHus? [‘eHeTHdeckoe penaKTUPOBAHHE.
CoBpeMeHHBIE TIOIXOJbI U JOCTHKCHHS TEHETHYECKOrO pEeNaKTHpOBaHUS pacTeHuil. [Ipaktuueckas
pabota «I'eHOMHBIC HOKHUIIBI (MOaeaupoBanue padboTsl cucrembl CRISP-Cas).

7. Pacmumenvnas npodykyus. (8 uacoe)

Hamzemuble u moa3emHble opranbl pacteHuid. [loOer M BHAOM3MEHEHHBIH MOOET PACTCHHIA.
CnocoObl pa3MHOXKEHUS PACTCHUH.

[Tonstue 0  KaudecTBe IIPOJYKTOB MUTaHUSL. [Tpobnembl KOHKYpPEHLIUHU
OTEUYECTBCHHBIX MPOAYKTOB IUTaHWS C MUMIIOPTHBIMH. JIOTMCTHKA AOCTaBKM M CPENCTBA COXPAHEHUS
nponaykroB nutaHus. llpakrtuueckas pabora «IIpenenbHo nomyctumele koHueHtpauuu (ITAK) u
METO/1bI KOHTPOJIA O€30I1aCHOCTH PACTUTEIbHBIX IPOAYKTOB TUTAHUS.

Mukpo3seneHb: TOJE3HOCTh W TexHosorus. MccrmemoBaTtenbckasi pabora «OleHKa KadyecTBa
BBIpAILlEHHON MHKpO3eneHu» (JInbo cBosf, JIMOO M3 MarasuHa). (€ MCNOJIb30BAaHHEM 000pPYI0BAHHSA
«Touka pocra»)

Xumuueckuit  aHanu3  nponykuuu.  OcHoBbl  crnekTpodoTomerpuun.  [loTeHuumomerpus.
Xpomarorpadus. Ilpaktuueckas pabora «MeToabpl OICHKH KadecTBa PACTUTECIBHON TMPOMYKIUU:
XpaHEHHUE U COXPAHHOCTb MTUTATENbHBIX BEIECTB (110 JOCTYIHOMY 000pYI0BAHUIO).

UccnenoBarensckas pabora «Onpenenenue ButamMuHa C MeTol0M OOpaTHOrO TUTPOBAaHUS B
IJI0/IaX Ha pa3HOM CpPOKe (Croco0e) XpaHSHUS».

Monyanb «buorexHosiorus» 7-8 kiaccoi (68 yacoB)

1. Buomexnonozus (4 uaca)

[TonsiTrie OMOTEXHONOTMU. 3a4eM YeJIOBEKY OMOTEXHOJIOTMH, B YEM HUX IMPEUMYILECTBO Mepe.
XUMHUYECKUM CHUHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJOTUH: MPOMBIIIJIEHHBIE MUKPOOPTAHU3MBI,
KIEeTKM W TKAaHM pACTeHHH, >XMBOTHBIX M deJoBeKa, Ouokaramuzaropel. [IpakTtuueckass pabota
«IIpumepbl TpUMEHEHUsI OMOJIOTHYECKUX O0OBEKTOB B TBOCH YKU3HI.

Coipbe st OMOCHHTE3a U OIIEHKa ero OWOJIOTMYECKOW IeHHOCTH. (OCHOBHBIE HCTOUYHUKH
yriaepoaa, a3ota, docdopa, MUKpodTIeMeHTOB. MccrnenoBanre HOBBIX HMCTOUYHUKOB CBHIPhS (BKIIOUast
BOIPOCHI €ro MpeABapuUTeIbHOH 00pabOTKH), pa3paboTKa HOBBIX HMHUTATEIbHBIX CpEed, B TOM 4HCIE
BKIIIOUAIONIUX OUOCTHUMYISITOPBl M JAPYTHE SJIEMEHTHl YIPaBIEHUS W ONTUMHU3AIUU IPOIIECCOB
OuocuHTe3a. MeTOoIbl ONMTUMH3AUUTIUTATEIILHBIX CPE.

2. Mukpoobuonozus (12 uacoe)

[Tono)xeHrne MPOKapHOTOB B cCHCTEME opraHuyeckoro mupa. CtpoeHue OakTepUaaIbHOU KIETKH.
Knaccugukanus 6axrepuil. Mopdonorust Oakrepuid. IIpocTtble M ClIOKHBIE METOJbl OKpAIIMBaHMS
Oaxtepuii. @usnonorus 0akTepuil: MUTaHUE, JAbIXaHHUE, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM
Apxen  (9KCTpeMO(UIBHOCTb,  OCOOCHHOCTH  CTpoeHUs  kiuetku). JlaGoparopnas  pabora
«DukcupoBaHHble Tpenaparbl  Oaktepuil. OnpeneneHue  (HOpMbl  IPEUIOKEHHBIX  KYJIBTYP
MHUKPOOPIaHU3MOB, UCIIONb3Ysl NMPOCTONW MeToJ OKpacku» JlaboparopHas pabora «OmnpeneneHue Tuna
KJIETOYHOW CTEHKU METOJIOM OKpaluBaHus 1o ['pamy» (Mpu HATMYUK PEaKTUBOB).

MonouHokucinoe u couproBoe Opokenue. PororpodHbie U XeMOTpopHBIE OaKTEepUU.
Kunernyeckoe omucaHue mporecca pocta MUKPOOPraHM3MOB. OKCIIOHEHIMAlbHAs MOJIENb pOCTa.
Kunernka rubenn wMukpoopranusmoB. JlaGopatopHas pabora «lIpuroroBineHue NpUKU3HEHHBIX
[IPEnapaToB MOJIOYHOKHUCIIBIX OAKTEpU».

[Tatorennsie Oakrepun. UymHas majoyka M 4epHask CMEpTh, OOTYIU3M, CTOJOHSK, TYOEpKyJes.
Ucrtopust 60pp0ObI ¢ OakTepuanbHbIMu HHpEKIusIMu. JlaboparopHas padora «IloceB cmbiBa ¢ pyk Ha
vamku [lerpu». JlaGopaTopHas pabota «Bblenenue 4yucToi KyapTypbl OakTepuil. MeTon pa3BeaeHuUi.
Meton wucrtomaromero mTpuxa». JlabopatopHas pabota «Mopdonorndeckas XapaKTepUCTHUKA
BBIJICJIEHHON YHCTON KYJIBTYpPBI: XapaKTepHCTUKA KOJIOHUH, (popMa OakTepuii, TUI KIIETOYHON CTEHKI.

Bolina 6€CKOHEYHOCTH: aHTUOMOTHKH MPOTUB OakTepuil. MexaHu3Mbl IEUCTBUN aHTHOUOTHUKOB.
MexkneTounass KoMMyHuKanusi Oakrtepuil. UyBcTBOo KBOopyma. JlaGopaTtopnas pabGora «CpaBHeHHE
pocTa MUKPOOPTraHW3MOB Ha Yamike 0e3 u ¢ qo0aBieHus aHTHOMOTHKOBY» MccnenoBarenbckas pabora
«[Torck MUKpPOOPraHW3MOB 00JaNAIONIMX AHTArOHUCTHYECKOM aKTHUBHOCTHIO». (€ MCHOJIb30BAHHEM



ooopynoBanus «Touka pocTay)

[lpumenenre OakTepuii 4elmoBeKOM. KHHETHUYECKOe ONMUCaHWe OWOCHHTE3a IPOJYKTOB
MHKpPOOpraHu3MaMH. bakTepuu, KOTOpble MOTYT pasjaraTh IUIacTuk. McciemoBarenbekas pabora
((BBII[GHGHI/IG MOJIOYHOKHUCIIBIX GaKTepHﬁ, HUCCIICA0OBAHUEC UX aKTUBHOCTU».

MuUKpOOpranu3Mbl B arpoOMOTEXHOJIOTHH.  VICKYCCTBEHHBIE — acCOIMAIMM  PAcTCHUM ¢
MHKpoopranuzmamu. HcciemoBarensckast pabota «Brigenenue 6akTepuii MOJIE3HBIX I PACTEHHI.

3. Dykapuomuueckue opzanuimvl € Ouomexnonozuu (njaecnesvle 2pudbvl, OPONHCHCU,
eooopocau) (12 uacoe)

[TnecHeBbIe rPUOBI MPOTYIIEHTH OMOIOTUYECKH AKTUBHBIX BEIIECTB.

OO0mass xapakTepucTUKa JpoXxcoKed caxapoMuueToB. McTopusi MCHoONb30BaHUS JIPOXKEH B
TPAIUIIMOHHON OMOTEXHONOTHH. TEXHOJOTUM BUHOIEHHS M XJICOONEYEHHUs, CIeNUaTn3uPOBAHHBIC
pacel Jpoxoked. Metabonusm apoxoked. Peakuwmst crimproBoro Opoxenus. JlaGoparopHas pabota
«[Toacuer kneTok npoxokei B kamepe ['opsieBay. JlabopatopHas padora «OOHapyKeHHE MPOAYKTOB
CIIUPTOBOTO OPOKEHUS: SITHIOBOTO CIUPTA U YIIIEKUCIOro razay. [lonyyeHnne BTOpUUHBIX METaOOIUTOB
B IpoxoKax. Jposxku Kak mpoayleHTsl OnorormBa. [lomydenne neneBbix OSIKOB B IPOXKIKaX.

Oco0eHHOCTH BEreTaTUBHOIO U MOJIOBOTO Pa3MHOKEHHSI Y APOXOKEH, 3HaUeHHE U3YUeHHUsI MUTO3a
U IIUTOKWHE3a /I ONTHUMH3ALMU TPOLIECCOB KYJIbTHBUPOBAHUS JIPOXIKEBBIX IITAMMOB, MOHUMAHMS
OPUYMH MATOTEHHOCTH APOXOKEH W rpuOOB, MOMCKA MUIIEHEW (QYHTHIMAOB U pa3pabOTKU HOBBIX
JIEKapCTBEHHBIX TmpernapaToB. JlabopaTopHas pabora «HaOmioneHue pa3MHOXKEHUS APOAOKEBBIX
kietok». [Ipaktudeckass pabora «llomyuenme TBopora M Kedupa Ha OCHOBE MOJIOYHOKHCIBIX
Oaktepuit». [lpakTudeckas pabora «OCHOBHBIE BHJBI KBaca M HX XapaKTEPUCTUKA

«Ipoxoku W  MOJOYHOKHCIbIE OakTepuu, TMpPUMEHSEMbIe i MPOU3BOJACTBA  KBacay.
[Ipaktnyeckast pabota «CpaBHUTENBHBIA aHAIW3 PA3BUTHUSA JPOAOKEH B adpPOOHBIX M aHAIPOOHBIX
ycnoBusix».  Ilpaktuueckas pabota  «MeToapl  OLIGHKM  CBOMCTB XJIEOOIEKAPHBIX JPOMKKEH.
Oco0eHHOCTH MPUMEHEHUS MIPECCOBAHHBIX, CYIICHBIX U MHCTAaHTHBIX Apoxckei». McciemoBaTenbckas
pabota «BausHue (QU3NKO-XUMUYECKHX (AaKTOPOB Ha KAueCTBO OMOTEXHOJOTHYECKOW MPOAYKIIUU
(xBac, keup, coip, XJed u ap.)». (¢ Hcnmoab30BaHueM 00opyroBaHus «Touka pocta»)

Bomopocnn —  mepcHeKTUBHBIM  OOBEKT JAJisi  MPOU3BOJACTBA Oelka M YIJIEBOJOB.
buorexHomornueckue MeETOJbI OYUCTKHU TBEPIBIX, JKHIKUX OTXOJOB U Ta3000pa3HbIX OTXOJO0B
npou3BoACTB. CTouHble BOJbl. CXeMbl OUMCTKUA. BUOGUIBTPHI, a9pOTEHKHU, METAHTEHKH, OKCUTEHKHU.
AKTUBHBIH WJI W BXOJSAIINE€ B HET0 MHUKPOOPraHu3Mbl. Mcronb3oBaHHWE BOJOPOCIEH B OYHCTKE
cTouHblx BoJ. MccnenoBatenbckas pabota «BnusiHEe (QU3MKO-XUMUYECKUX (AKTOPOB Ha pPOCT
Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennas ungopmayus (8 uacos)

HacnencTtBeHHOCTh M H3MEHUMBOCTh — OCHOBHBIE CBOWCTBA JKHUBBIX OpPraHM3MOB. I3MEHUNMBOCTD.
Bunel n3menunBocts. [Ipaktuueckast pabota «MoaudukannoHHass U3MEHUUBOCTh (JUCTbSI, UTOJKH C
OJTHOTO JIepeBa)».

['en — MaTepHanbHBI HOCUTENb HACIEACTBEHHOCTH M HM3MEHUYMBOCTH. HyKJI€MHOBBIE KHCIOTHI.
Jlokanu3anus reHeTudeckoro marepuana B kierke. Jlenenue kietok. Perumkamms JJHK. OcHoBhas
norma MosekyssipHoit Ononoruu. Tpanckpunuus. Tpancnsauusa. Myranun. [Ipaktuyeckas padora «I'en —
MHCTPYKLUS 10 cOOpKe KIEeTKH (Ha Oucepe uiau KOHCTpykTope)». [IpakTuyeckas padora «Myrtauus Ha
OyrepOpoae (000i OOBEKT W3 TpeAbIayIlIed padoThl, TAe W3MEHEHHUE HWHCTPYKIIMH TPHUBEACT K
U3MEHEHMIO BHEIIHETO BHU1a 00HEKTa)».

5.  Bupyconozus. (6 uacos)

[lonoxeHnne BUPYCOB B cCHUCTEME oOpranudeckoro mupa. CTpykTypa M XUMHUYECKHH COCTaB
BupycoB. Kiaccudukamms BupycoB. Penpoaykiust BupycoB. [IpocMoTp mokymeHTabHOTO (PryibMa O
BUpYCax.

Bupycer - Bo30ynutenu wHpEKIMOHHBIX Oone3ned. OHkoBHUpYCHL. baktepuodaru: crpoenue,
cBoiicTBa, mpumeHeHue. I[IpakTuueckas pabora. «Meton pasBenenuit» IlpakTuueckas pabora.
«TurpoBanue 6akTepruodaropy.

buonorudeckue MeTo 16 00pHOBI C BUPYCAMH.

6. Tennasa unycenepus u 6uomexnonozuu. (8 uacos)

OcHoBbI TeHHOUW WH)eHepuHu. Bekrtopa. Cnenuduueckue pepmentsl Oaktepuii. [Ipaktuueckas
pabota «DHIIOHYKIIea3bl PECTPHUKIIUH (paboTa ¢ HYKICOTHTHBIMUTIOCIICIOBATETLHOCTSMH Ha Oymare)y.

buotexHonorun mnpoaykuuum O€TKOB B OaKkTepHalbHBIX KynbTypax. JlOCTM)KEHHS TEHHOM



WHXEHEPUU 1 OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema ananTUBHOIO HMMMYHUTETa OakTepuid W apxeil.

[Mpaktuyeckas pabora «I'ennbie HokuuIBl - CRISPR/Cas (MmomenupoBanue Ha Gymare)» I'MO.
Metonel nonyuenus 'MO. Urpa-auckyccust «Beiurpaii rpanT Ha co3nanue I'MO».

7. Buomexnonozuu 6 scusommnogoocmee (8 uacoe)

JoMmecTukanys OCHOBHBIE JOMAllHHE JKHUBOTHBIC; COBPEMEHHBIE OSKCIIEPUMEHTaX IO
JIOMECTUKALIMKM >KUBOTHBIX (JIUCUIA, HOPKA M Jp. — DKCIHEPUMEHThl HAYYHOM IIKOJbI aKaJeMUKa
bensesa). Jluckyccus «Jlomectukanusi, BCe JIM pPacTEHUS U JKUBOTHBIE, KOTOpPHIE >KUBYT PSAOM C
YEJIOBEKOM UM OJIOMAITHUBAIOTCSA? MOXHO JIM CUMTATh TapaKaHa OJJOMAIIHEHHBIM KUBOTHBIM? ».

CoBpeMeHHbIE METO/bI B )KUBOTHOBOJICTBE: TPAHCIUIAHTAIMsI SMOPHOHOB, XUMEPHbIE KUBOTHBIE,
kiorupoBanue. [Ipaktuueckas padora «MeToauka KIOHUPOBaHUS (MOJISTUPOBAHKE HA Oymare).

OcHoBHbIE 00JIE3HH KUBOTHBIX U POJIb ATOT€HHBIX MUKPOOPTaHW3MOB U Mapa3uTOB B Pa3BUTUU
3a00JIeBaHUN JIOMAIIHUX J>KUBOTHBIX W OCHOBHBIX Mepax OOpbObl C HHMH; POJIb TIOJE3HBIX
MUKPOCUMOMOHTOB B OpraHu3Me >KMBOTHBIX. I[lomokurenbHoe u 1M0OOYHOE (OTpPHUIATEIHHOE)
BO3JICUCTBUM aHTHUOMOTHKOB Ha OPraHM3M B XOJI€ JICUCHUS KUBOTHBIX; LIENIM U 3a7a4d BETEPUHAPHUHU.
buorexnonoruss xkopMoBbIX mpenapatoB. [Ipaktuueckas pabota «CocTaBieHHE pallMOHA MHUTAHUS
KUBOTHOT'O, pacueT pacxoJ0B Ha cojepxkaHue». lccinepoBarenbckas padbora «OreHka KadecTBa
MOJIOYHOMU TPOIYKIHKY. (€ HCIOJIb30BaHHeM 00opynoBanus «Touka pocray)

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacoe)

OcHoBHble MeTOAbl cenekiuu. [ubpuanzanus. Popmbel 0TO0pa. OCHOBHBIE HANpaBICHUS
CCJICKIIMH: YITYYIICHUE YPOKaHHOCTH, YCTOHYMBOCTH K OMOTHYCCKUM M a0MOTHYCCKUM (haKTOpaM.
[TpakTuueckas pabota «BoipamuBaeM ropox. Kak mpoBecTu cKkpemrBaHue y ropoxan.

OCHOBHBIE TIOAXOAbl CENEKIMU W OMOTEXHOJOTHMH KYJIbTYPHBIX pacTeHuil, ['mbGpuamuszanus,
OTJAJICHHAas TUOpUIU3alus, HWCKYCCTBEHHBIH OTOOp, TeTepo3uc, TpaHchopMallus, MyTareHes,
reHeTudeckoe peaaktupoanue). Ucropus cenexuuu B Poccun u Mupe, UCTOpHS pa3BUTHS BAXKHEUIIINX
COpPTOB KYJIbTYPHBIX PACTEHUM.

Kak uenoBek moxer moauuuupoBaTh pacrteHusi? ['eHHas uHkeHepus pacteHuil: Uto Takoe
TeHeTUYecKass MH)XeHepHus pacTeHuil. TpaHcrennele pactenus. Metoasl momyudeHusi. OOpas3oBaHue
omyxoyie y pacteHuid. ArpoOaktepuanbHas TpaHcopmanusa: Ti-mmasmuasl. Tensr  T-JIHK.
MornekynsipHO-TEHETHUECKHEe  MeXaHW3Mbl  TpaHcpopmanuu. ['eHeTHUeckoe  pelakTHpOBaHHE.
CoBpeMeHHbIE MOJAXO0/bl U JAOCTUKEHUSI T€HETHYECKOTO peJakTHUpoBaHusa pacteHuil. [lpaktuueckas
pabora

«["eHOMHBIE HOXKHHUIIBI (MOIeTUpoBanue paboThl cucrembl CRISP-Cas).

Ecte nmu  xu3Hp B mpoOupke? bBHOTEXHONOTHS KYJIbTYPHBIX pACTEHUM.

HccnenoBarensckas padoTta «BwIpamuBaHue pacTeHUN B MPOOHpKe (MOXKHO BOCIOJIb30BATHCS
pe3yabTaTaMu TPENbIAYIIUX OSKCIEPUMEHTOB II0 COCTaBJIEHUIO MUTATEIbHBIX PACTBOPOB IS
pacTeHH)».

Monyab «MoJiekyasipHbie OCHOBBI (pu3noorun u papmakosorun» 9 kiaacce (68 yacon)

1. @usuonozuueckas xumus. (20 uacos)

Beenenue. buorennsie anemenTsl: opranorensl: O, C, N, H. AktuBHbIe HOpPMBI KHCIOpOAA, UX
MOJTy4YEHHE, HEUTpaIu3amus.

Makpo3neMeHThI: TPOIEHT COAEepXKaHUS B OpPraHU3Me, BBITIONHsAEeMas (DYHKIIMSA, COJEp)KaHUE B
nponaykrax muranus. Ca2+ - cBsA3bIBalONIMe OCNKH, JCTIOHUPOBAHWE KAJBIUSA, PETYISIHS YPOBHS
KaJubpI[Usl B OpraHu3Me: TOPMOHBI Mouek. Mg — cTpoeHue xJopoduiuia, ero akTHBAIMS COJHEYHOU
SHEPTrHUEH.

MukpodeMeHThl: B KaKUX MOJIEKyJaX COJEp:Karcs, BhIONHsAeMas (DyHKIHS, coAepKaHHE B
npoaykTax muTaHus. llocnenacTBus Tepeno3upOBKH MHUKpPOIJIEMEHTaMH. Fe — ycBanBaemble THITBI
COeMHEHUH Kene3a. [ eMOmpoTenHbl, TeMOIMaHNH, TUTOXpoMbl. CU — YCBOGHHE U TPAHCIIOPT MEJH.
benku, conepxamme w™enb. Ilatonmormueckume cunapoMbl MeHke u  BunbcoHa, CcBSi3aHHBIE C
MeTa00IU3MOM ME/IH.

Toxcuunsie 3eMeHThl [lepronnueckoil cucTeMsl sl opraHu3Ma. BinsiHue HemocTaTka Makpo U
MHUKPO3JIEMEHTOB Ha KUBbIE OPTraHU3MBI.

UccnenoBarenbckas pabota «KonudecTBeHHass OILEHKA COJCPKAHUS MHUKPOIJIEMEHTOB WIIN
BUTAMHHOB B MUIIIEBBIX MPOIYKTAX»



Kupsl. 3a005eBanus yeloBeKa, CBA3aHHbIE C HAPYIICHUSIMH >KUPOBOr0 0OMeHa. J(McIunuaeMun.

YrieBoapl. 3a00NeBaHus YEIOBEKA, CBSI3aHHBIC C HAPYIICHUSMH YTIIEBOJAHOTO oOMeHa. CaxapHbIi
nuaber.

benku. Ctpoenme. 3a0oneBaHMsI YEIOBEKa, CBS3aHHBIC C HAPYHICHUSIMHU OEIKOBOrO OOMEHA.
Oynaknuu 6enkoB. depmenThl. Mexanusm nerictus. Kitacebl pepmeHTaTUBHBIX peakiuii. KopepMeHTHI.
[IpakTuueckoe 3anaTHe «KadecTBEHHbIE peakUMM Ha OpraHUYecKue MoJeKynb». IlpakTuueckoe
3anatue «Jlenarypauus OenkoB» Ilpaktuyeckoe 3anatue «V3ydeHwe aKTHBHOCTH aMujasbb». (¢
HCNoJIb30BaHHeM 00opynoBaHusi «Touka pocra»)

BuramuHnbl KupopacTBOpuUMbIE, BojOpacTBopuMble. [IpeBpaiieHne BHUTAaMHHOB B aKTHBHBIE
dbopMbI KOpepMEHTOB. ABUTAMUHO3BI.

OcHoBHbBIE THUIIBI MeTa0OIMYECKUX peakiuil. buosneprernueckue mpoueccol. ['nukonu3. Lukn
Kpebca. Llens mepenoca 531ekTpoHOB. OKHCIEHHE >XUPHBIX KHCIOT. KaraGanm3M aMHHOKHCIIOT.
['mokoneorenes. CHHTE3 YIIIeBOJOB, O€NKOB, )KUpOB. MeTabonutuueckue 3adoneBanusd. [Ipaktuueckoe
3aHsTue «PelieHne 3aa4 Ha SHEPTETUUECKUN OOMEHY.

Knerka. Ilonsarue MmemOpanbl. @yHkiuu MemOpaH. Buabl TpaHcmopTa B KIETKY.

MemMmOpanHble opraHouibl. 3aboseBaHHUsS CBS3aHHBIE C HapylleHueM padoTbl MeMOpPaHHBIX
opraHeii, OOJ€3HUM HAKOIUJIEHUS. THUIB KOHTAaKTOB MEXAY KJIETKaMHU. 3HAYCHHE MEXKICTOYHOU
KOMMYHHUKAIIUH JJ1s 30pOBbsi opranusma. [Ipaktuueckoe 3ansarue «/lunanus (kietouka Tpayoe)».

Snpo. VYpoBHM  yIAaKOBKM  XpPOMAaTHHA.  XPOMOCOMHBIE  TEPPUTOPUHU.

HememOpanHbIe OpraHOU/IbI.

2. Monexynapuas éuonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJIAPHON OUOJIOTHH.

HyxiiennoBbie kucnoTsl. OCHOBHBIE NMPUHIMIBI cTpoeHHs. lIpakThueckas pabora «Bbinenenue
JHK w3 Oanana». Ilpaktuueckas pab6ora «Mogenp JIHK-opuramm». Ilpaktuueckas pabota
«Ompenenenne kauectBa mnpenapatoB JHK ¢ momompio cnextpodoromerpun» (IMpH HATHYUH
o0opymoBaHus).

Marpuunsle CUHTE3bl. Permkanuss — OCHOBAa KJIETOYHOrO JeneHus. [IpuHIunbl permkanum.
[TpakTtuyeckas pabora «PerunkatuBHas MalnHa (Urpa-neMoHcTpanus)». Ilpaktuueckas padora «I1L[P
(Moxenb amruinuKanus Ha Oymare)».

Myranuu. Uro Be13biBacT n3meHenus B crpoenuu JJHK. ITpunuuns! penapannu. Tpanckpunnms.
[IpakTuueckas pabora «Cuiia IpoMOTOPa».

I'enetnueckuii kon. Ilpaktuueckas pabora «Pemenue 3a1a4 Ha reHeTHYECKUN Ko TpaHCInus.
[IpakTuueckas pabora «DoiIUHT OEIKOBY.

Opranuzanysa resoMa BupycoB IIpoTMBOBUpPYCHBIE CPEICTBA, MEXAHU3MBI UX JEHCTBUS.

Opranuzanus reHoma OaxTepuit AHTHOaKTEpUaIbHBIE Ipenaparsl.
HccnenoBarenbckas pabora «PacrnpocTpaHeHHe aHTUOMOTHKOPE3UCTEHTHBIX OakTepuit» OpraHuzanus
reHoma dykapuoT ['enHomHoe penaktupoBanue. [IpakTuueckas pabora «Pabota B COBpeMEHHBIX
reHetuueckux Oasax gaHHbIX. [IpoBenenue In silico anamu3sa nocnenoBaTenbHOCTEH TEHOBY.

3. ®@apmaxonozus (28 uacoe)

[Tonsitue o nekapctBax. IIpuHLIMIBI MOAXOJAa K MOMCKY HOBBIX JIEKAPCTBEHHBIX CPEJICTB.
CxkpuHHHT 1 ero MeToJibl. MccnenoBarenbekas paboTa « IKCIIEPUMEHTHI 110 ONPEIETIEHUI0 TOKCUYHOCTH
BEILECTB Ha apTEeMUAMSAXY. (C HCMOIb30BaHHeM 00opynoBanus «Touka pocray)

[Tytu BBemenus JIC. dapMakOKMHETHKA JIEKapCTBEHHBIX BellecTB. BcacbiBanue (abcopOrms)
nexapcTB. OCHOBHbIE MEXAaHHU3Mbl BCAaChIBaHMS. TpPaHCHOPT JIEKApCTBEHHBIX BellecTB. ['eHbl U Oenku
nepBoil (a3l Omorpanchopmaruu. IlyTH BbIBeE€HHS JIeKapcTB M3 OpraHu3Ma. OKCKpeuus H
anuMmuHanug. ['enpl u Oenku BTOpoil ¢aspl 6uorpanchopmanuu. PapmakoguHamuka. [JaBHoe u
no0oYHOe, pe30pOTUBHOE U MECTHOE, MPSIMOE, HENPSIMOe U pedIeKTOpHOE JeiicTBuE.

Buner B3aumonerctBus sekapctB. CHHEPru3M M aHTArOHU3M IIPU  COBMECTHOM JEMCTBUU
JIEKapPCTBEHHBIX BELLECTB, UX PA3HOBUIHOCTH.

TpancMeMOpaHHbIN cUrHAJMKMHT. THIBI KJIETOYHBIX PeLenTopoB. MeMOpaHHbIE: HOHHbIE KaHaJbI,
KaTaJIMTHYECKUE U colpsbKeHHbIe ¢ G-OenkaMu; BHYTPUKIICTOYHBIE: IUTOIIIA3MaTUYECKHE U siZIepHBIC.
MexaHu3Mbl JIMTAHI-PELUEeNTOPHOTO B3auMoAeHCTBUA. CeIeKTUBHOCTh (M30MpaTeIbHOCTh) IEUCTBUS,
CBSI3b «XMMMYECKas CTPYKTypa — (hapMaKoJIOTHUYeCKasi aKTHBHOCTh BELIECTBY.

DapMaKoJIOrHYeCKON MOAYJIAILIMU CUHANTHYECKOW XOJIMHEPrUYECKOr nepenadnd. MoJIeKyIsipHbIit
MEXaHU3M JeHcTBUS U (hapMaKoJIOTHYecKre CBOMCTBa M- XOIMHOOJIOKAaTOPOB, FAHIIIMOOIOKATOPOB U



KypapenooOHbIX cpencTs. dapMakosornyeckas peryysus akTUBHOCTH aipeHEPru4ecKoro CHHarca.
AIIpEHOMUMETHKH,  aJPEHOONOKATOpbl, cuUMMIaronuTHkH. IIpaktnyeckas pabGora  «BnusHue
a/IpeHAJIMHA Ha CepJIeuHble COKpALEHUs (IIPOrPaMMHOE 00ECIICUEHUE)».

MonexynsipHasi papMaKoJIOTUsI aHTHAIUIEPTUIECKUX CPEACTB. [ MICTaMHUHOBBIE PELIENTOPHI: THIIBI,
MoJeKyssipHas opranuzanud. CtaOunm3atopbl MeMOpaH TYYHBIX KJIETOK: MOJICKYJISIDHBIH MEXaHU3M
JIeCTBUS, OCOOCHHOCTH KIMHHYECKOTO IPUMEHEHHUS, TOYKM TNPHIOKEHUS JEHCTBUS WHTUOMTOPOB
JMIHUIHBIX MEAUATOPOB.

Mexanusm J€MCTBUSL M NPUMEHEHHUE IPEnaparoB, CTUMYIMPYIOIIMX IPOLIECCHl MMMYHHUTETA.
®apMaKoI0ru4eckas XapakTepUCTUKA MHTEPJICUKUHOB: ITOIy4€HHE, MEXaHU3M JACUCTBHS, IPUMECHEHHUE.
OcHOBBI aTO()U3HOIOTHU OCTPO(A30BOr0 OTBETA, MEAMALUS BocHaleHUs. MOJIEKYISIpHBIH MEXaHU3M
IIPOTUBOBOCIIAJIUTEILHOTO JNEeNCTBUSA TIIFOKOKOPTUKOCTEPOUIOB, HECTEPOMIHBIX
IPOTHBOBOCTIAIMTENBHBIX cpencTB. [IpakTuyeckas pabora «l UcTonornyeckre mpenapaTsl IMMYHHOM
CUCTEMBD».

IlonsiTMe O Hapko3e U HAPKO3HBIX Ipenaparax. KIeTOYHBII M  HEPBHBIA  HApPKO3.
dapMakoI0ru4eckas XapakTepUCTHKa OTACIbHBIX TPYII HAPKO3HBIX cpelcTB. IlocienoBaTenbHOCTL
JeICTBUS Ha LEHTpajbHYI cucremy. [Ipaktuueckas pabora «l'ucronoruueckue npemnapaTbl HEPBHOU
CUCTEMBD».

Owusnonornyecknii con; (aspl cHa. Buapl Hapymennii cHa [loHsATHE 0 MEAMKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax (TMIIHOTHKaX).

MonexynapHele acnekTsl Houuuenuuu. OnuaTHbIE PELENTOpbl, WX THIIBIL.

OHkedaarHbI U SHAOPPHUHBI - SHJOTCHHBIE JIUTAH/IbI OTIUATHBIX PELEITOPOB.

AHTHUIICUXOTHYECKOE JIeficTBHE, BJIMSHHE Ha (QYHKIMIO OSKCTpanMpaMUIHOH CHCTEMBI,
OMOLIMOHAIBbHYIO c(epy, pPBOTHBIM ILIEHTpP, apTEepUabHOE JaBJIE€HUE, LEHTP TEPMOPETYJIALHUU.
MonekysipHble MEXaHU3MbI JIEHCTBUS HEHpPOJIENTHKOB, BIUSHUE HAa J10(paMHHOBBIC, CEPOTOHHHOBBIE,
aJipeHO- M T'MCTAMHUHOBBIE PELENTOphl, UX JIEHUCTBUE Ha KJIETOUHblE MEMOpaHbl, Ha JECTIOHUPOBAHUE
TKAHEBBIX MOHOAMHUHOB. [loTeHIa- 3aBUCUMbIE HATPUEBBIE KAHAJBI KAK MHUILECHU JEHCTBUS MECTHBIX
aHecTeTUkoB. CrocoObl HMHIHOMpPOBaHMSI MOTEHLMATI-3aBUCUMBIX HATPHUEBBIX KAaHAJIOB MECTHBIMU
a”HecreTukamu. IIpakTuueckas pabora «Kapra »skcnpeccun J0()aMUHOBBIX U CEPOTOHMHOBBIX
peuenTopoB B Mo3sre Mblmei». MccnenoBarenbckas pabota «IloBeneHueckne TecThl Ha pbIOKaX

Danio rario. Caeriio-TemMHas KaMmepay. HccnenoBaTensckas paboTa
«IloBenenueckue TecThl Ha pbiOKax Danio rario. OTkpeiToe money». MccnemoBarensckas paboTa
«IToBenenyeckue TecThl Ha ppidkax Danio rario. CraitHoe moBeCHUEY.

Monyab «MoJiekyasipabie 0CHOBBI cesteknmnm» 9 kiiace (68 yaca)

1. Monexynapuasa 6uonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJIAPHON OMOJIOTHH.

HyxneunoBbie kucinorsl. OCHOBHbIE NMpHUHLMIIBI cTpoeHus. llpaktuueckas pabora «Bbiaenenue
JHK wu3 Oanana». Ilpaktuueckas pabora «Mogpens JIHK-opuramm». Ilpaktuueckas pabota
«Omnpenenenue kauvectBa mnpenapatoB JIHK ¢ mnomompio crnekrpogoromerpun» (MpU HaIUYUU
o0opymoBaHus).

Martpuussle CUHTE3bl. Perumkanys — OCHOBAa KJIETOYHOTO JeieHus. [IpuHIMnel pernmkanu.
[IpakTuueckas pabota «PerumkatuBHas MamumHa (Uurpa-aeMoncrpanus)». [Ipakrudyeckas padora «I1LIP
(Mozenb amruinukanus Ha Oymare)y.

Myrtanuuu. Yro Bb13biBaeT usmeHenus B crpoennu JJHK. [Ipunnuns! penapanuu. Tpanckpunius.
[TpakTrueckas pabota «Cuna mpomMoTopar.

['enetnueckuii kon. Ilpaktuueckas padora «Pemenue 3a1a4 Ha reHeTUYECKHA Ko TpaHcisus.
[IpakTuueckas pabota «DONIUHT OSIKOBY.

Opranuzanys resoMa BupycoB IIpoTMBOBUpPYCHBIE CPEICTBA, MEXAHU3MBI UX JEHCTBUS.

Opranuzanusa reHoma Oaxtepuil AHTHOaKkTepHalbHble Hpenaparsl. VMccnenoBarensckas padbota
«PacnpoctpaHenne aHTHOMOTUKOPE3UCTEHTHBIX OakTepuii» Opranuzaus reHoma 3ykapuot ['eHomHOE
penaktupoBanue. [Ipaktuueckass pabota «PaboTa B COBpPEMEHHBIX TI'€HETHYECKHX 0a3zax JaHHBIX.
[IpoBenenue In silico ananm3a mocnea0BaTETLHOCTEN TEHOBY.

2. Monexynapnuvie ocnosnt zenemuxu (20 uacoe)

ITpenmer renetukn. KpaTkas HCTOpHS pa3BUTH IPEACTABICHUS O HACJIEICTBEHHOCTH.

OT rena Kk mpu3HaKy: Kak packpacutb kora. Uro takoe nmpusHak? IlyTe oT reHa mo npusHaxa.



Myrtanuu. Annenu. ['eTepo3uroTsl U roMO3UTOTHl. [JOMUHAHTHBIE U PEIECCMBHBIE ayuienu. PoneBas
urpa «Amnenuy. MccnenoBarenbckuii mpoeKT MyTareHHble (PaKTOpPBI.

I'enpl cTposT opraHu3M. BritoueHue M BBIKIIOYEHHE Oousblioro Habopa reHoB. Kak kieTku
NOHUMAIOT, KaKue T'eHbl JOJUKHBI pabdoTtath. PoneBas urpa «Cynp6a kiaeTkmy». I eHbI-epeKximouaTesny.
[TpakTrueckoe 3aganue «AJITOPUTMBI AJIs KIETOKY.

JuckpeTHoe HaciieZjoBaHME NPU3HAKOB. 3aKOHBI MeHzens: OAUH I'eH - OAMH Ipu3Hak. Cxema
CKpeLIMBaHMUA. 3aKOH eAMHOoOOpazus TuOpuAOB mepBoro nokoneHus. Ilpaktudeckoe 3amaHue
«EnnHooOpaszue mepBOro TOKOJICHUS». 3aKOH pACHICIUICHHs MpPHU3HAKA BO BTOPOM MOKOJICHHUHU.
[TpakTueckoe 3amanue «PaciieruieHne BO BTOPOM IIOKOJNEHHM». [ccnenoBaTenbCKUi IIPOEKT
«3akonsl I'. Menzens B 9KCIEpUMEHTE.

3akoHbl MeHJens: HEeCKOIbKO T'€HOB - HECKOJIBKO NpHU3HAKoB. JIMrHOpHIHOE CKpeLIMBaHUE.

HezaBucumoe pacxoxKaeHue XPOMOCOM. [IpakTuueckoe 3amaHue «Pemerka
ITenneray. CruenyieHHOE HAacIEeJOBaHUE.

Bzaumoneiicteue TEHOB. AunenbHoe u HEAJUIEIIBHOE. [IpakTrueckoe 3aHATHE
«B3anMonelicTBusa reHOB (MOJEIUPOBAHUE CHHTE3a M TPaHCIOpTa MUTMEHTa B KJIeTKy)» OmpeneneHnue
nosia. [Tonossie xpomocombl. CaMiibl U caMKu. Biusinue GpakTopoB OKpyskaromiei CpeIibl.

XpomocoMmHoOe ompenenenue mnoia. llomosbie XPOMOCOMBI.

[IpakTuueckoe 3amanue «HacnenoBanue, CIICTIJICHHOE C  TIOJIOMM. [IpoGiema

JIOTIOJIHUTEIBHON X-XPOMOCOMBI Y KCHIIHH. TpEeXBETHBIE KOIIKHU.

3.  Monexynapuvie ocnoewi cenexyuu (28 uacoe)

I'ensl B momyssinusax: Benukoe paBHoBecue. Ilomymsanms. YacToTsl BeTpedaeMOCTH IIPU3HAKA U
amnens. YpaBHeHue Xapnau-BaiinOepra. Ilpaktuueckoe 3amanue «YHacToTel amjeneld, T€HOTUIIOB U
dbenotunony. MccneqoBaTebCKuid MPOEKT «AHAIN3 T€HETUYECKON CTPYKTYpPHI MOMYJISALUKA (Ha OCHOBE
3aKkoHa Xapau-BaitHOepra)y.

[Tonmynsiuy MEHSIOTCA: YUCIEHHOCTh, MUTPALUs U BBIOOpP cynpyra. @akTopbl, KOTOPbIE BBIBOJST
MOMYJISIIIMIO M3 paBHOBecusi Xapau-BaiinOepra. YucneHHocTs monyssiuu. Poneas urpa «9ddekr
ocHoBatens». PoneBas wurpa «3ddext OyrbuiouHOoro ropibimkay. Jpeid renoB. Myrtamumu.
Hecnyuaiinoe ckpemuBanue. U3omsauus.

[Tomynsiu MEHSIIOTCS: €CTECTBEHHBIM 0TOOp. MexaHu3M JeHCTBHS €CTECTBEHHOIo OTOOopa.
JBmwxyumit otoop. Ponesas urpa «EctecTBeHHBIN 0TOOPY.

MopaudukanmonHas  U3MEHYUBOCTh.  CTaTUCTHYECKHE OCOOCHHOCTH  MOAM(UKAITMOHHON
u3MeHunBocTu. MccienoBatenbekue paboThl «MoauduKaluoHHAasT W3MEHYMBOCTH PpACTEHHH B
Ipeseiax Ballero MecTa KUTEIbCTBAY.

HacnenoBanume  KoIMuYeCTBEHHbIX MNpu3HakoB. KonudectBeHHble npus3Haku. CpenoBas
U3MEHYMBOCTh Npu3Haka. Koapduuuent nacnegyemoctu mnpusHaka. OtBer Ha orbOop. Ilouck reHos
KOJIMYECTBEHHBIX NpHu3HAaKoB. OpHoHyKieoTuAHble BapuaHThl TreHoB. JIHK-uun. IlomHoreHomHbIi
aHaJIU3 acCCOLMALNN.

«Owmpbl» Han reHomoM. [loctrenomuast spa. OOpartHast reHeTuka. «OMHUKCHBIE» HUCCIEIOBAHHUS.
[Tporeom, metabonom. [IpakTuyeckoe 3aanue «ArpOHOMBI».

JlomecTuKanus M LEHTPbl F€HETUYECKOro pa3zHooOpasus. [lowcku pactenuil c

«XOpOIIMMK» TpHU3HAKaAMH JJisi 4denoBeka. LleHTpel reHetudeckoro pasHooOpasus. Huxomait
WBanoBuy BaBunos. Cenekuus. KomOunanmonHast u rubpunnas cenekuus. I'ereposuc. Ilpaktuueckoe
3ananue «['oMoaornyeckue pspl HACIEACTBEHHON N3MEHYUBOCTH.

CoxpaHuTh W W3Y4YUTh TE€HBI, 4YTOOBI MeEHSATh Oynymee. Kak mnpaBuUiIbHO XpaHUTh TEHBIL.
Komnnekiuu reHeTHIecKkux pecypcoB pacteHuid. [IpakTHKyM W/WTH UCCIeA0BaTEeNbCKUM TPOEKT «MeToapl
KyJbTUBUPOBaHUS IN VILr0 ISl COXpaHEHUs T'CHETUYECKUX PECYpPCOB PACTEHHH M JUIS YCKOPCHHOM
CEJIEKLINN.

['eneTnyeckue 1HEHTPH B Halled crpaHe. 7€ 3aHMMAIOTCS TEHETUKOW U T€HOMMKOHN NIl HYXKI
CEBCKOI0 XO351CTBA.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI KYPCA BHEYPOUHOM
JAEATEJIBHOCTH

3aHATUS B paMKax HIPOrpaMMbl HalpaBiIeHbl Ha OOECIEeYeHHE JOCTHIKEHUS IIKOJIbHUKAMU
CJIEIYIOIIMX JINYHOCTHBIX, METAIPEAMETHBIX U IIPEIMETHBIX00pa30BaTEIbHbIX PE3YIbTATOB.

JInuHOCTHBIE pe3yJIbTaThI:

B cgpepe epadicoanckozo socnumarnus. TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOH AESATEIbHOCTH
IIPY BBIIIOJIHEHUH MCCIIEOBAHUMI U IPOEKTOB, CTPEMIICHHE KB3aUMOIIOHUMAHHUIO U B3aUMOIIOMOLIH.

B cghepe nampuomuueckoeo 6ocnumarnus: OTHOIIEHHE K OMOJIOTUU KaK K Ba)KHOM COCTaBIISIOMICH
KYJBTYpPBl, FOPIOCTb 3@ BKJIAJ] POCCUMCKUX M COBETCKUX YUYEHBIX B pa3BUTHE MUPOBOW OHMOJIOTMYECKOM
HayKHU.

B cgpepe oyxoeno-npascmeenno2o ocnumanus: TOTOBHOCTb OLICHUBATh MIOBEJCHUE U MOCTYIIKH C
IIO3ULIMM HPABCTBEHHBIX HOPM M HOPM OKOJOTMYECKOM KyJIbTYpbl; IIOHHMMAaHHME 3HAYUMOCTH
HpPaBCTBEHHOTI'O ACIIEKTa JIEATEIbHOCTH YeJIOBEKa B MEJUIIMHE U OMOJIOTHUH.

B cghepe scmemuueckoco ocnumanus: TOHHMaHHE PO OHOJOTMH B (HOPMUPOBAHHU
ICTETUYECKOHN KYJIbTYphl IUYHOCTH.

B cghepe ¢husuueckozo socnumanus, Gopmuposanus Kyibmypvl 300p06bs U IMOYUOHATLHOLO
Onazononyyus: OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/I0POBbIO M YCTAaHOBKA Ha 3/I0POBbIil 00pa3 XKHU3HU
(3mopoBoe MuTaHue, COOTI0IEHNE TUTHEHNIECKUX IIPABUIT K HOPM, COQTaHCUPOBAHHBIN PEKUM 3aHATHIA 1
OTIbIXa, peryisipHas (QU3NYecKas aKTUBHOCTh); OCO3HAHWE IIOCIEACTBUU W HENPHUATHE BPEIHBIX
IpUBbIUEK (YIOTpebieHHEe alIKOToJis, HAPKOTUKOB, KypeHHEe) U MHBIX (OopM Bpeaa A GU3NYECKOTro U
NICUXUYECKOTO 370POBbS; COONIIOJICHHE IMPaBHJ OE30MAaCHOCTH, B TOM YHCJIE HABBIKM 0€30IacHOTO
IOBEJICHUs B MPUPOJHON cpelie; c(hOPMUPOBAHHOCTh HaBbIKAa peQUIEKCUH, YIPaBICHHUE COOCTBEHHBIM
AMOLIMOHAJIBHBIM COCTOSTHUEM.

B cgpepe mpyoosoeo eocnumanus: akTUBHOE y4acTHE B PELLICHUM NTPaKTHUYECKHUX 3a/1ad (B paMKax
CEMbH, ILIKOJIBI, TOpoa, Kpas) OHOJIOTMYECKOW M HKOJIOIMYECKON HalpaBiICHHOCTH, HHTEpPEC K
IPaKTUYECKOMY U3yUEHHIO Npodeccuil, CBA3aHHBIX ¢ OHOIOTHEH.

B cghepe sxonocuueckozo 6ocnumanus: opueHTas Ha IPUMEHEHHE OMOJIOTUYECKUX 3HAHUH TpU
pelIeHNH 3a/1a4 B OOJIaCTH OKpY’KAaIOLIeH cpelibl; OCO3HAHHWE HKOJIOTHYECKUX MpoOjaeM U myTed MxX
peueHus; TOTOBHOCTD K YYaCTHIO B IPAKTHYECKOWIEATEIIBHOCTH DKOJIOTMYECKOM HAPABICHHOCTH.

B cgepe nonumanua yemnocmu HayuHo2o NO3HAHUA: OPUCHTALUS HAa COBPEMEHHYIO CHCTEMY
HAyYHBIX MPEJCTAaBIEHUN 00 OCHOBHBIX OMOJIOIMYECKHX 3aKOHOMEPHOCTSIX, B3aUMOCBS3SX 4YEJOBEKa C
OPUPOJHON M COLMAJIbHON Cpenoil; MOHMMaHHWE pPOJIM OHOJOrMYecKod Haykd B (HOpMUPOBAHUH
HAyYHOTO MHUPOBO33PEHUS; pa3BUTHE HAYYHOU JIF0O03HATENIBHOCTH, MHTEpEca K OMOIOrMUecKOl HayKe,
HAaBBIKOB HCCIIEOBATEIIBLCKOM AEATEIBHOCTH.

B cpepe aoanmayuu k usmeHAIOUWUMCS YCIOBUAM COYUATLHOU U NPUPOOHOU Cpeodbl: aeKBaTHAs
OLIEHKA M3MEHSIOLIMXCS YCIOBUM; MPUHATHE pelieHus (MHIUBUAYaAIbHOE, B TPYIIE) B U3MEHSIOIINUXCS
YCIOBUSIX Ha OCHOBAaHMHU aHaM3a OMOJOTMYECKOM MH(pOpMAIUH; IJIAHUPOBAHUE JIEUCTBUM B
HOBOH CHUTYyallMu Ha OCHOBaHUM 3HAHUH OMOJIOTMYECKHX 3aKOHOMEPHOCTEH.

MeranpeameTrHblie pe3yJbTaThl:

B cghepe o6nadenus ynusepcanvhbimu yueOHbIMU NO3HABAMENbHLIMU OelCEUAMU

ba3oBele JOrnyeckue 1eNCTBUS:

® BBLIIBJIATH U XapPAKTCPU30BATh CYIICCTBCHHBIC IPHU3HAKU OMOJIOTHYECKUX 00BEKTOB (HBHGHHﬁ);

® YCTaHABJIMBATH CYIIECTBEHHBIM MPU3HAK KIACCH(PUKAIMKN OMOJIOTHYECKUX O0BEKTOB (SIBICHUH,
MPOIIECCOB), OCHOBAHUS AJisi 0000IIEHUS M CpAaBHEHUS, KPUTEPUU MPOBOIUMOTO aHAJIN3a;

® C y4y€TOM MpPEATIOKEHHOM OMOJIOrMYEeCcKOi 3a7jau BBISBISATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHUS
B paccMaTpuBaeMbIX (hakTax U HAOJIIOACHUSX; MpeiaraTb KpUTEPUH JUIS BBISIBICHUS 3aKOHOMEPHOCTEH
Y TIPOTUBOPEYHIL;

® BRIABIATH JCPUIMTH WHPOPMAILIMU, NAHHBIX, HEOOXOIUMBIX [UIS PEUICHUS MMOCTAaBJICHHOM
3a7a4u;

® BLIABIATH NPUYUHHO-CIICACTBEHHBIE CBSI3M MPU H3YYEHUH OHOJIOTUYECKUX SIBJICHUN H
IIPOLIECCOB; JIeNaTh BBIBOABI C HCIIOJIB30BAHMEM JCNYKTUBHBIX W WHAYKTUBHBIX YMO3AaKIIOYCHHH,
YMO3aKJIIOUEHHUH 110 aHaJIOTUH, GOPMYJIMPOBATh TUIIOTE3bI O B3aUMOCBS3AX;

® CaMOCTOSITEIPHO BBIOMpATh CIOCOO perieHust ydeOHOW OMOJIOTHYEeCcKOl 3amayu (CpaBHUBATh
HECKOJIbKO BapHAHTOB pEILEHHs, BbIOMpaTh HauOojee MOAXOAAMUNA C Y4ETOM CaAMOCTOATENIBHO



BBIJICIICHHBIX KPUTEPUEB).
ba3oBrle nccienoBaTeabCKUe NEHCTBUS:

® JICIIOJIB30BAaTh BOIIPOCHI KaK I/ICCJ'IG,HOBaTeJ'IBCKI/Iﬁ HHCTPYMCHT I1O3HAHM,

® (hopMyIHMpOBaTh BOMPOCHL, (UKCHPYIOIIHE Pa3pblB MEXKIY pEATbHBIM M JKEIaTeIbHBIM
COCTOSIHEM CUTYalluH, 00bEKTa, U CAMOCTOATEILHO YCTAHABIMBATH UCKOMOE U JIAaHHOE;

® (GopMUPOBAaTh TUIMOTE3Yy 00 HCTMHHOCTH COOCTBEHHBIX CYXJACHHI, apryMEHTHUPOBATh CBOIO
MO3ULINI0, MHEHUE;

® IPOBOAMUTH [0 CAMOCTOSATEIHHO COCTABICHHOMY IUUIaHy HAOJIOJIEHUE, HECIOKHBIH
OMOJIOTUYECKUI  DKCIIEPUMEHT, HEOONbIIOe HCCIIEOBaHUE M0 YCTAHOBJICHHIO OCOOEHHOCTEH
Ouosnoruueckoro o0beKTa (Mpolecca) M3y4eHHs, MPUUMHHO-CIEICTBEHHBIX CBSI3€H U 3aBUCUMOCTEH
OMOJOrM4YecKUX OOBEKTOB MEXJy COOOH; OLIEHMBaTb Ha NIPUMEHUMOCTb M JOCTOBEPHOCTh
uH(pOpMaILIKIO, TOTYYEHHYIO B X0/1€ HAOMIOICHUS U SKCIIEPUMEHTA;

® CaMOCTOSITeNILHO (OPMYJIUPOBATh OOOOIICHHWS W BBIBOABI IO pe3yibTaTaM MPOBEAEHHOTO
HaOJIFOICHNUS, SKCIIEPUMEHTA, BIIaJIe€Th HHCTPYMEHTAMH OLIEHKH JIOCTOBEPHOCTHU IMOJYYCHHBIX BHIBOJIOB
1 0000IIEeHMI;

® [IPOTrHO3MPOBATH BO3MOXKHOE JalIbHEHIIee pa3BUTHE OHOJOIMYCCKHX IPOIECCOB U HX
IIOCJICACTBUSA B AHAJIOTUYHBIX HWJIIN CXOIHBIX CI/ITyaHI/IHX, a TAaKXKC BBIABHUI'AaTb HpCI[HOJIO)KCHI/Iﬂ 06 nux
Pa3BUTHH B HOBBIX YCIOBHUSIX M KOHTEKCTAX.

Pab6ora ¢ nadopmarmeii:

® [PUMEHSATh pa3JIMYHble METOJbl, HHCTPYMEHTBI M 3alpochl IpH MOUCKE U 0TOOpe
Ouonornyeckoil MWHGOPMAIMKM WM JAHHBIX M3 MCTOYHHKOB C YYETOM MPENJIOKECHHON y4eOHOM
OuosIorn4YecKoi 3a1auu;

® BEIOMpaTh, AaHAIM3HPOBATH, CUCTEMATH3UPOBATH W HWHTEPIPETUPOBATH OMOJIOTHYECKYIO
UH(GOPMALIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTABICHUS;

® HaXOAWUTh CXOJHBIE aPTyMEHTHI (IOATBEPKAAIOIINE UIN ONPOBEPTAIOIINE OJIHY U Ty K€ HJIEI0,
BEPCHUIO) B Pa3JINYHBIX HHPOPMALMOHHBIX HCTOUHUKAX;

® CaMOCTOSITEIbHO BBIOMpATh ONTUMAlbHYIO (OpMYy TMpeAcTaBieHUs HHPOpMAUU U
WITIOCTPUPOBATh pelllaeMble 3a/la4d HECIIOKHBIMU CXEMaMM, AuarpaMMmaMmiy, MHOH rpadukoil M ux
KOMOWHAIASIMHU;

® OLEHMBAaTh HAAEKHOCTh OWOJOTHYECKOM HHGOPMAIMM 10 KPUTEPUSM, MPEATIOKEHHBIM
YUUTENEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO;

® 3a1IOMUHATh U CUCTEMAaTU3UPOBATh OMOJIOTUYECKYIO HH(OPMAIIHIO.

B cipepe osnadenus ynueepcanvuvimu yueOHbIMU KOMMYHUKAMUSHLIMU OCUCMEUSMU

OO1ieHue:

] BOCHpI/IHI/IMaTB nu q)OpMYJ'II/IpOBaTI) CY)KIICHI/IH, BI)Ipa)KaTI) SMOIIM1 B HpOHCCCC BBITIOJIHCHU A
NPaKTUYECKHUX M JTa00paTOPHBIX padoT;

® BbIpAXaTh ce0s (CBOIO TOYKY 3peHI/I}I) B YCTHBIX U IIMCBMCHHBIX TCKCTAX;

® pacro3HaBaTh HeBepOalbHBbIE CPEJCTBA OOIIECHHS, TOHUMATh 3HAYEHHE COILMAIbHBIX 3HAKOB,
3HaTh M pAaclo3HaBaTh NPEANOCHUIKM KOH(IMKTHBIX CHUTyallMH M CMIr4ath KOH(DIUKTHI, BECTH
MEPETOBOPHI;

® [IOHMMAaTh HaMEpPEeHMs APYTUX, MPOSIBIATh YBAXHUTEIbHOE OTHOIIEHHWE K COOECeHUKY U B
KOPPEKTHOI opmMe popMyIHpOBaTH CBOU BO3PAKEHMUS,;

® B XOJe JuaNora W/WiIM JUCKYCCHM 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYyKIaeMon
OMOJIOTMYECKOM TEMBI W BBICKA3bIBATh HJICH, HAICJICHHBIC HA PEIICHHE OWOJOTUYECKOW 3aJavyd |
noJJiepKaHue 01aroxkenaTeTbHOCTH OOIIEHUS;

® CONOCTABIIATh CBOM CYXKJCHHS C CYXIEHUSMH JPYTUX YYaCTHHKOB JaUajiora, oOHapy>KUBaTh
pa3nuyus U CXOACTBO MO3UIINI;

® [yOJUYHO MPEACTABIATh PE3YJIbTATHl BHIMOJTHEHHOTO OMOJOTHYECKOTO OMbITa (IKCIIEPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA);

® CaMOCTOSITeNIbHO BbIOMpaTh ¢opMaT BBHICTYIUIGHHS C Y4YETOM 3alad Mpe3eHTAlUd MU
OCOOCHHOCTEH ayIUTOpPUM M B COOTBETCTBHUU C HUM COCTABJISATH YCTHBIE W MHCHMEHHBIE TEKCTHI C



WCITOJIh30BAaHNEM MJUTFOCTPATHBHBIX MAaTEPHAIIOB.
CoBMecTHAS AEATEILHOCTE (COTPYAHUYECTBO):

® [OHMMATh W HCIOJB30BaTh MPEHMYIIECTBA KOMAaHIHOM M WHIUBUIYyadbHOW pabOThl MpH
pelIeHNH KOHKPETHOM OHOJIOrHYecKoi MpoOsemMbl, OOOCHOBBIBATH HEOOXOJMMOCTh MPUMEHEHUS
rpyHHoBbIX (POPM B3aUMOIECHCTBUS IPU PEIICHUN TOCTABICHHON yueOHOMU 3a1auu;

® PUHUMATH I[I€Jh COBMECTHOH JESITENbHOCTH, KOJUIGKTHBHO CTPOUTH JEHCTBUS 1O €€
JOCTIDKEHUIO: pacIpelieNiAiTh POJIH, JOTOBapUBATHCA, OOCYKIATh MPOLECC U Pe3yabTaT COBMECTHOH
paboTHI;

® YMCTh 0606H_[3,Tb MHCHUSA HECKOJBKUX JIIO,Z[GI\/JI, MMPOABJIATE TOTOBHOCTb PYKOBOJAUTD, BBIIIOJIHATH
IMOPYUYCHH, IOAYUHATHCA

® [IJJAHUPOBATh OPraHU3AIMI0O COBMECTHOW pabOThI, ONPENENSATh CBOIO pOib (C  y4€ToM
HPEANOYTEHUH M BO3MOKHOCTEH BCEX YYAaCTHHKOB B3aUMOJCHCTBHUS), PACHPENENATh 3adadd MEXIy
YJIeHaMH KOMaHJIbl, y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (0OCyXAeHHUs, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMBI ¥ UHBIC);

® BLIIOJHATL CBOIO YacThb pa6OTI)I, AOCTUraTb KA4YCCTBCHHOI'O pE3yjibTaTa 110 CBOCMY
HaIpaBJICHUIO U KOOPAWMHHUPOBATL CBOH JEUCTBUS C APYruMu 4JICHAMH KOMAH/bI;

® OIICHMBAaTh KAauyeCTBO CBOET0 BKJIaJa B OOIIMH NIPOAYKT IO KPUTEPUSM, CAMOCTOSITEIHHO
c(OpMYIHPOBAHHBIM YYAaCTHUKAMU B3aMMOJEHCTBH; CPaBHUBATh Pe3yJbTaThl C UCXOAHOM 3anauell u
BKJIQJI KOKIOTO YjeHa KOMaH/bI B JOCTH)KEHHE DPE3YNbTATOB, Pa3AeisaTh Cepy OTBETCTBEHHOCTH U
IIPOSIBJIATE TOTOBHOCTD K IIPEJIOCTABIECHUIO OTYETA IIEpE] TPYIIIION;

® OBJIAJIETh CHUCTEMOW YHHBEPCAJIbHBIX KOMMYHHKATHBHBIX JI€HCTBHH, KOTOpas oOecreynBaeT
c(OPMHPOBAHHOCTh COLMAIBHBIX HABBIKOB M YMOLMOHAIBHOTO HHTEJUIEKTA IIKOJIbHUKOB.

B cghepe 0811a0eHUs VHUBEPCAIbHbIMU VUeOHbLMU
peZleﬂmu6HblMM dedcmeuﬂMu:
CaMoopra’nu3anus:

® BLLIBISITH MPOOTIEMBI ISl pEIIeHHs B JKHU3HEHHBIX U Y4YEOHBIX CHUTYyaIUsX, HCIOJb3Ys
OMOJIOTYECKHE 3HAHUS,;

® OpHUEHTUPOBATHCA B PA3IUYHBIX MOJXO0JAX MPUHATHS pelIeHUH (MHIMBHIYyalbHOE, IPUHATHE
pelIeHus B IpyMIe, IPUHIATHE PELIEHUH TPYIIOoil);

® CaMOCTOSITEJILHO COCTaBJIATh aTOPUTM PELICHMs 3a/JadyM (WM €ro 4acTh), BHIOMPATh CIOCOO
pemieHus yuyeOHOW OHMOJOrMYEecKOM 3ajaud ¢ Y4YETOM MMEIOIIMXCS pPECYpCcOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh MpeAiaracMble BApHAHThI PEILICHUIH;

® COCTaBIATh IUIaH JAEWCTBMM (IJIaH peaju3aldd HAaMEUEHHOIO alropuTMa PpEeLIeHHs),
KOPPEKTHPOBAThH MPEATIOKEHHBIM aITOPUTM C YYETOM IMOIYYEHHUS HOBBIX OMOJIOrMYECKHX 3HaHUU 00
U3y4aeMoM OHOJIOTHYECKOM OOBEKTE;

® fenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
CaMOKOHTPOIIB (pediekcus):

® BJIA/ICTh criocodoaMu CaAMOKOHTpPOJIA, CAMOMOTHBAIIUA U pC(I)JICKCI/II/I;
® J1aBaTh aJICKBATHYIO OLICHKY CUTYallMX U IpeajiaraTh MjiaH eé HU3MCHCHUAA,

® YUNUTHIBATH KOHTEKCT M NPEABHUJETH TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IpH PEIICHUH
yueOHOI OMOJIOrHUecKo 3a1auu, aanTHPOBATh PEIIeHUE K MEHSIOIIMMCS 00CTOSTENILCTBAM;

® OOBSACHATH TPUYMHBI JIOCTHKEHUS (HEIOCTHIKEHMs) pe3ylbTaTOB JeATEIbHOCTH, JaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY, YMETh HAXOJIUTh MMO3UTHBHOE BIPOU3OIIE/IIEH CUTYallUH;

® BHOCHTH KOPPEKTHUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBLINXCS
CUTYallUii, YCTAHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBHEC pe3ynabTaTa MNEIH W  YCIOBHSIM.
OMOLMOHATLHBIN HHTEIICKT:

L pas3inydaTrb, Ha3bIBaTb W YIHIPaBJIATH COOCTBEHHBIMU SMOIOUSAMU U DMOIIHUIAMU
JPYTHX;
® BLIABIATH U AHAJIIU3UPOBATH IPUYHHBI 3MOHI/II>'I;

® CTaBUTH ceOs HA MECTO APYyroro 4cjioBCKa, IOHNUMAaTb MOTHBBI U HAMCPCHUAAPYTOI'O,



peryaupoBaTh Crioco0 BBIPAKEHUS SMOLIUH.

[IpunsTue ceds u Apyrux;

OCO3HaHHO OTHOCHUTBCS K IPYTOMY YEJIOBEKY, €r0 MHEHUIO;
IIPU3HABATh CBOE MIPABO Ha OLIMOKY M TaKOE ke MIPABO JIPYyroro;
OTKPBITOCTh ce0e U IPYTHUM;

0CO3HAaBaTb HECBO3MOKHOCTb KOHTPOJIUPOBATb BCE BOKpPYT;

® OBJAJETh CUCTEMOH YHHMBEpPCANBHBIX YUEOHBIX PETYIATUBHBIX JIEHCTBHHA, KOTOpas
oOecrieunBaeT (OPMUPOBAHUE CMBICIIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSISA MO3ULUS JIMYHOCTH), U
KHU3HCHHBIX HABBIKOB JIMYHOCTHU (YHpaBHGHI/ISI CO6OI\/JI, CaMOIUCHUIIIINHBI, yCTOfI‘-IPIBOI‘O HOBGI[GHI/ISI).

IIpenmeTHble pe3yJibTaTbl OCBOCHHUS IPOTPAMMBI.

B no3naBarenpHON (MHTEUIEKTYAIBHON) cepe:

— MpUOOpETEHHE OIMBITa HCIIOIB30BAHMS METOJIOB OMOJOTHMYECKOW HAYKH C LEIbI0 W3YYCHUS
OMOJIOTMYECKUX OOBEKTOB, SBJICHUM M MPOLIECCOB: HAOJIOJEHUE, OMKUCAHKUE, TTPOBEACHUE HECIOXKHBIX
OMOJIOTMYECKUX ONBITOB U AKCIIEPUMEHTOB, B TOM YHCJIE C MCIOJb30BAaHUEM aHAIOTOBBIX U ITU(PPOBBIX
OMOJIOTMYECKUX TPUOOPOB U UHCTPYMEHTOB;

— (GopMHpOBaHUE YMEHHUS HMHTErpUpOBaTh OUOJOTMYECKHE 3HAHUS CO 3HAHUAMHM M3 JAPYIHX
y4eOHBIX IpeaMETOB ((DU3UKH, XUMHH, Teorpaduu, HICTOpUH, OOIIECTBO3HAHUSA U T. 11.);

- (bOpMI/IpOBaHI/IC y'MCHI/Iﬁ peuiaTtb y‘l€6HBIe 3aJa4uu 0HOJIOrHYECKOI0 COACPIKaHUs, BBIABIIATDH
MNPUIUHHO-CIICACTBCHHBLIC CBA3H, IMPOBOAHUTHL KAUCCTBCHHBLIC M KOJMYCCTBCHHLIC pPACYCThI, ACJIATbH
BBIBOJbI HAa OCHOBAHUU ITOJIYUCHHBIX PE3YJIbTATOB;

— ($opMHpOBaHHE YMCHHS IUIAHHUPOBATh Y4eOHOE HCCIICIOBAaHUE WM TPOCKTHYIO padoTy C
Y4eTOM TOCTaBICHHOU LenH: (GOopMyIupoBaTh MpodieMy, TUTIOTE3Y U CTAaBUTH 33/1a4ll UCCIICJOBAHMS,
BBIOMPATH aJIEKBATHO MOCTABJICHHOMN 1I€TTU METO/IbI, I€NIaTh BHIBOJIBI 110 PE3YJIbTaTaM UCCICIOBAHUS UITU
MPOEKTHOM J1eATeIbHOCTH;

— QopmupoBanue wuHTEpeca K yriayOJeHWI0 OMOJOTHYECKUX 3HaHWM (TipennpoduiabHas
MOJATOTOBKA M MpodecCHOHaNbHasi OpUEHTAIMsI) U BBIOOPY OMONOTHH KaK MPOQMILHOTO MpeaMeTa Ha
CTYIEHHU CPEHEro MOJIHOTO 00pa3oBaHus Jjisl Oyayiiel mpodeccuoHaIbHON NeITebHOCTH, B 001acTH
OMOJIOTUH, METUITUHBI, YKOJIOTUU,IICUXOJIOTHH, BETEPUHAPUH, CEITLCKOTO XO35HUCTBA;

— BJaJieHWe HaBbIKaMH pabOThl ¢ UH(pOpMalueld ecCTeCTBEHHO-HAYYHOIO COJEpKaHuS,
IpeJCTaBICHHON B pa3HOll ¢opme (B BuAe TeKcTa, TAOIMYHBIX JAHHBIX, CXeM, IpaUKOB, AUarpamwm,
Mojieel, n300paXxeHuil), KpUTHUYECKOTr0 aHaJIN3a UH(POPMAILIMK U OLIEHKH €€ T0CTOBEPHOCTH;

— YMEHHE WHTETPUPOBATH OMOJOTHMYECKHE 3HAHMS CO 3HAHUSAMH JPYrUX Y4eOHBIX MPEIMETOB;
MHTEpEC K yriIyOJIeHUI0 OMOIOTUYECKUX 3HAaHWN W BbIOOPY OMONOrUM Kak Mpo(UiIbHOTO MpeaMeTa Ha
YpOBHE cpeaHero odimiero obpasoBanus s Oyaymield npodecCHOHAIBHOM NEeATeTbHOCTH B 00JacTH
OMOJIOTUH, MEIUIMHBI, SKOJOTHH, BETEPUHAPUH, CETHCKOTO XO0341CTBAa, MHUILEBON MPOMBIIIIEHHOCTH,
IMCUXOJIOTHHU, UCKYCCTBA, CIIOpTa - UMCTh YCTKHUC NPCACTABJICHUA O MaTepHaHHCTquCKOﬁ CYITHOCTH
T€HOMOB JKHBBIX OPTaHU3MOB M PETYIISAILIHUIO UX PaOOTHI;

— 3HaHUE OCHOBHBIX (PaKTOPOB OKPY’KaIOLIEH Cpelibl, BIMSIONIMX HAa Pa3BUTHE U CYIIECTBOBAHUE
KHUBBIX OPraHU3MOB, aJaNTalMi K (haKTOpaM OKpPY>KaloIIel Cpebl;

— 3HAHHUEC OCHOBHLBIX ITOAXOO0B 6I/IOTeXHOJ'IOFI/II/I, HUCIIOJIB30BAHHUSA €€ )IOCTI/I)KeHI/Iﬁ B COBpeMeHHOfI
JKU3HU 4YeJIOBEKa, OCOOCHHOCTH HCIIOJB30BAHHS JKUBBIX OPTraHM3MOB JUISl MPOWU3BOJICTBEHHBIX HYXKIT
YEIIOBEKA;

— 3HaHME OCHOBHBIX IIOJXOJOB CEJIEKIMH U OMOTEXHOJIIOTUH KYJIbTYpPHBIX pAacTeHHUH,
XapaKTepu30BaTh  IEHETHMYECKH  MOAU(PUIMPOBAHHBIE  pAcCTEHHs, OIEPUPOBATH  IOHATHSIMH,
ruOpuau3anysi, OTHAJeHHas TUOpUAM3aLUs, HCKYCCTBEHHBIH OTOOp, rereposuc, TpaHcopmaus,
MyTareHe3, TeHeTHYECKOEe PeIaKTHPOBAHUE;

— TIOHMMaHHE MOJIEKYJISIPHBIX MEXaHU3MOB pean3allii HACIEACTBEHHON NHPOPMAIIUU U YMEHUE
CBOOOJHO OMNEpPUpPOBATh OCHOBHBIMH MOHSTUSIMU MOJIEKYJISAPHOW OHOJIOTMM M €€ COBPEMEHHBIX
HaIpaBJIE€HUN — reHOMUKH, METareHOMHUKH, IPOTEOMUKHU;

— 3HAHHWE OCHOBHBEIX 3a00JIeBaHUMN YCJIOBCKA, MCXAaHU3MOB HX PA3BUTHA, crmocobax Hx
JUArHOoCTUKH U JICHCHM S



— ¢opMUpOBaHHE YMEHMs HCIOIb30BaTh TMOHATUHHBIA ammapar MU CHMBOJMYECKHH SI3BIK
TeHETHKH, TPAMOTHOE MPUMEHEHNUE HAYYHBIX TEPMUHOB, IOHSITHN, TEOPUH, 3aKOHOB NIl OOBSICHEHUS
HaA0JI0/TaeMBIX OMOJIOTHYECKUX 0OBEKTOB, SIBICHUI U MPOIECCOB, MTO3BOISIIOIINX 3aJI0KUTH (DYHIaMEHT

HayYHOT'O MUPOBO33PEHMUSL.

B 11eHHOCTHO-OpHEHTAMOHHOH cdepe:

- 3HAaHUE, YTO PUMEHEHNE COBPEMEHHBIX TEXHOJOTHH MOJIEKYISPHON OMOIOTHH
MO3BOJISIET YCIEIIHO pellaTh Takue 37000HEBHbIE MPOOJIEMBbI, KaK OXpaHa OKpY)KarolleH
CpeJbl, COXPaHEHHE 3/I0POBBS YEJI0BEKA, KOHTPOJIb U BOCCTAHOBIIEHUEIKOCUCTEM.

TEMATHUYECKOE INTAHNPOBAHUE
Mopnyab «Kak :KMBOTHBIE U PACTEHHS MPUCIOCAOINBAIOTCD) (IBOJTIOIHOHHASIIKOJIOTHA) O-

6 xiaccnl (36 yacoB)

Tembl

OcHoBHOE coiep:KaHue

JlesATeJIbHOCTD
IKOJLHUKOB

1. Ml uccienyem
JKHBbIE 00bEKTHI (6

4)

CBolicTBa U CTPOCHUE KHUBBIX
OpraHu3MOB (CTpOCHHE KJICTKH).Bu,
0COOb — OPraHu3M Kak euHas
cucrema. Ajanranuu
(npucnocobnenus). [lonstue
roMeocTa3a JKUBOTO OPraHU3Ma.
CriocoOpl ero nojepKaHusl.
OrpanudeHus MOp(OIOrHIECKUX U
(U3MOTOTHYECKUX adarTaIHid.
[Touemy OpraHU3MBbI HE CTAHOBSTCS
OECKOHEYHO OOJIBIITUMU,
MaJeHbKUMH,

BCESTHBIM.

HccnenoBatensckue paboTh
«Bce nmu (cuHUILIBL,0CIKH,

Oepe3sl T.J.)
OIMHAKOBEIE?

®orokBecT».  IIpakTnyeckas
pabora

«CocraBnsieM KHUTY
PEKOPJIOB pacteHui u

JKMBOTHBIX HALICTO Kpasi».

2. Bausinue
OKPpY:KaKolel cpeabl
HA J)KUBbIE
opranusmbi (12 4)

DakTOPBI OKPYKAIOIIEH CPEbI
(abuotnueckue, OMOTHYECKHE,
aHTpornoreHusie). [Ipumepsr
abuoTnueckux (pakTopos,
OKa3bIBAIOLINX OCHOBHOE BIIMSTHUE HA
KHU3HEIEATETbHOCTHKHUBBIX
OpPraHU3MOB: TeMIepaTypa, CBET,
BJIQXXHOCTh. OCHOBHBIE
3aKOHOMEPHOCTH MPUCTIOCOOTEHUS
KHUBBIX OPTaHU3MOB K a0MOTHYECKUM
¢dakropam. [Ipucnocobnenus k
OCHOBHBIM a0MOTUYECKUM (haKTOpaAM:
TeMIIepaTypa, BIaXXKHOCTb U CBET.

[IpakTnueckoe 3ansTHE
«IIBet u Terno» (KyOuku
Jb/1a B3BECUTH, ITOJIOKHUTHB
yamku [letpu Ha
pa3HOLBETHYIO Oymary, yepes
30 MUHYT B3BECUTH3aHOBO —
KTO OBICTpee pacTasii).
[IpakTrueckoe 3aHsaTHE
«Uto pacTBOpsieTcs B
BO/Ie» (IKCTIEPUMEHT
«Kuakuit Tom»).
[IpakTrueckoe 3aHsTHE
«Auddy3us Bemects B
BOJI€ (pacTBOPHI)»,
«/IBrmxeHune pacTBOpOB IO
LBETKY».

[IpakTnueckoe 3ansTHe
«Jlen miaBaeT B BoJe
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTnueckoe 3ansTHE
«Jlen pu 3amep3aHuun




pacimpseTcs»
(paspy1ieHue KaMHs
(mouBooOpazoBaHue),
3aMep3aHUE KIIETOK).
[TpakTuyeckoe 3aHaTue
«ybay» (kyOuku np1a
3aBEpPHYTh B pa3HbIi
MaTepua, B3BECUTh).
[IpakTuyeckoe 3aHaTue
«IIurMeHTs» (MOKHO
pa3fenuTh Ha BAaTMaHe
KpacuTelu u3
baomacTepoBy.
[IpakTuyeckoe 3aHsATHE
«Kak )XuBOTHBIE IJ1aBaIOTB
BOzIe» (DKCIEPUMEHT C
MTUTICTKOM ).
HccnenoBatensckue paboTh
«BnusHue cBera (Temia,
BJIQ)KHOCTH, COCTaBa I10YBbI)
Ha PacTEeHUs B €CTECTBEHHBIX
W MICKYCCTBEHHBIX
YCIOBUAX» (Ha 1OCTYITHOM
MaTepualie).

3. B3anmopeiicTBus
JKUBBIX opranu3mos (6

4)

buortnueckue pakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBUIOBBIX

B3aMMOOTHOLIEHHH.

KosBosnonust (XMIIHUK-KEPTBA;
Napa3uT-X0351H) DBOIIOLHUS
CTpaTeruii JoObIBaHUSI MUIIH.
ConmanbHOCTh. BUibl- BCeneHIbI.
[Iepedyens pacTeHuii-BpeIUTEIEH.

Uccnenoparenbckas pabora
«Habnronenus 3a
B3aMMOOTHOIIECHUSIMU
YKUBOTHBIX MIPH TOOBIBAHUU
YA (KOPMYIIKH JIJIST TITHII,
JUISITOPOJICKUX WJTH CETbCKUX
KUBOTHBIX ). Be6- kameprl».
HccnenoBaTenbckas

paborta

«Pacnpoctpanenue
BUJIOB-CHHAHTPOIIOB B
HaIllel MECTHOCTH»

4. YenoBek B KM3HU
pacreHui u
KMBOTHBIX? (6 1)

AnTponorenHsie ¢akropsl. [IpaBna
JIM, YTO MEePBOOBITHBIE JIFOIU JKUIIU B
TapMOHUH C IPUPOJIOM.
OpoManiHuBaHue U IPUPYyYEHUE
JKUBOTHBIX U PaCTE€HUH. 3auemM
criacaTh BBIMUPAOIINE BUBI, KaK 3TO
nenatb. KynpTypHbIE pacTeHUS HUX
nukue npenku. [Touemy BakHO HX
COXPAHSITh.

PazHooOpasue KyJabTYpHBIX PacTeHUN
U UX 3HaYEHUE B JKU3HU YeJIOBEKa.
KpacHast kHuraBariei TeppuTopuu.
Oco00 oxpaHsieMble TEPPUTOPUH,
3anoBeqHUKU Poccun u Mupa.

[IpakTuueckas padota
«Pa3Hoo0Opasue KyabTypHBIX
pacTeHuil BBaeM
peruoHe.
HccnenoBatenbckas pabora
«BrusHIE aHTPOMOTEHHBIX
(dakTOpoBHA pa3BUTHE
pacTeHui B
ropo/Jie/HaceIEHHOM ITYHKTE».
DKCKypCust/IpaKTHIecKast
pabora «OOIIT B Bamem
peruoHe — yHUKaIIbHbBIE
00BEKTHI IPUPOABIY.




5. Ixog0rnUecKue

buocdepa — oHa U3 BaKHEHTITHX

HccnenoBarenbekue paboThI

Humm (6 4) oboouek 3emin. Yto Takoe «IKOJOTUYECKUECHUIIIH
«OKOJIOTUYECKUEC HUIIN» U KaK OHU BOKPYT TeOsl — OIMCaHue
bopmupyrorcsa? @opMupoBaHue (baxTOpPOB OKpY’KaIOLIEH
3HaHUH 110 OMOPa3HOOOPA3HIO cpeap.

KU3HEHHBIX ()OPM, TIOBEICHYCCKUX HccnenoBatensckue
MIPUCIIOCOOJICHUH, paboThl
Moau(HUKAITMOHHAS U3MEHUYUBOCTh «DeHOIOTUYECKUE
(Ha 6a30BoM ypoBHe). PacTuTenbHble | HaOIIOCHUSY.
COOOIIECTBA ¥ UX THIIHI.
PasButue u cMeHbI
pacTUTENBHBIX COOOIIECTB.
Moayab «OCHOBBI pacTeHHEBOACTBay 7-8 Kiaacchl (72 yaca)
Tembl OcHoOBHOE coiep:KaHue JlesATeJIbHOCTD
HIKOJBLHIUKOB

Tema 1. BBegenue B
pacTeHueBoACTBO (3 4)

Uro-Takoe pacTeHUEBOACTBO:
OCHOBHBIE (DaKTOPBI

BBIPAILIIUBAHUS PACTECHUH.

Hcropust pa3BUTHS arpOXUMHUYECKHIX
3HaHu# (padotsel M.B. JlomoHOCOBA,
10.JIubuxa, Byccenro, B.B.
JHoxyuaea, K.A. Tumupszesa,ll.A.
Kocrtbruena, JI.H.

[IpsiHUIITHUKOBA U Ap.).

[IpakTrueckas pabota
«bouka JInubuxay.

Tema 2.
ATpoTexXHHYeCKHI
IKcnepuMeHT (6 4)

[IpaBuna nocTaHOBKH
arpodKCIIEpUMEHTOB.
ITocTaHOBKA YKCIIEPUMEHTOB €
pacteHusiMu. BbiOop TeMbl,
COCTaBJICHHE TMIIOTE3bI, LIETU U
3a/1a4 SKCIIEPUMEHTA I10
BBIPAIIMBAHUIO PACTCHUH B
KOHTPOJIMPYEMOH CpeIE.
Kontponn, noBTopHOCTH,
IIPOBEJIEHUE DKCIIEPUMEHTA.
[InanupoBaHue 3KCIIEPUMEHTA.
Onenka pe3yabTaToB
JKCIIEPUMEHTA.

OcBoeHME TEXHOJIOTUH
KpPYTJIOTOJUYHOTO BhIpAIIBaHU
CaJIaTOB U MUKPO3€JICHH B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIIOBUSX.

Hccnenosarennckas
pabota «DakTopsl,
BIIHMSIONINE HA
popacTaHue ceMsH (pocT
IIPOPOCTKOB).
[IpakTuyeckas pabora
«CO0p yCTaHOBKH ISt
BBIpAILlMBaHMsI pacTEHH B
KOHTPOJIMPYEMBIX
YCIIOBUSAX.




Tema 3. Poab
XHMHYECKHX
3JIEMEHTOB B
NUTAHUN PACTEHMIt
(21 v)

Bopna. PactBop. BeITsikka.
AHWOHBI, KATHOHBI,
3JEKTPONPOBOAHOCTh U pH
pactBopa. Ponp xuMuueckux
3JIEMEHTOB B IUTAHUU PACTEHUM.
[TonydyeHue nuTaTebHbIX
BEILIECTB PACTEHUSAMH.

VY no0penHus: opranuveckue,
MHUHEpaJbHBIE,
MUKpoOHonornyeckue. Tumsl
NUTaHus pacTeHuil. Boznyminoe
Y MUHEpaibHOE (KOPHEBOE)
nuTaHue pacteHuil. Tpancnopt
MUTATEIbHBIX BEIIECTB
pacTeHuii: BOCXOIAIUN U
HUCXOIIINIUN TOK. BaxxHenmme
KaJnitHbIe, (OoChHOpHBIC U
a30THBIC y00peHUs, UX
cBorictBa. IIpocTeie u ciioxHbIE
yIoOpeHusl.

Poct u pazBuTue pacreHuil:
ATaIbl OHTOTEHE3a, (PaKTOPHI,
BIIMAIOIINE HA POCT PACTEHUM:
CBET, T'YCTOTa MOCAJI0K, MUTaHHE,
cyOcTpar.

Oco0eHHOCTH NTUTaHUS
pacTeHuii a30ToM. A30T U €ro
3HAQ4YECHHE B )KU3HU PACTCHMIA.
@®opMbI a30Ta U X MPEBpALICHUE
B MOYBE.

Hctounuku docdopa 11 pacTeHus.

3nauenue Gpochopcoaepranmx
COEeMHEHMH B KileTKe. Pomb
MAaKpO3PTUYECKUX COEANHEHUI
dbocdopa B sHEPreTHIECKOM
oOMeHe.

Brustaue xanust Ha ¢puznueckue
CBOICTBa MPOTOILIA3MBbI, Ha
(hepMeHTHI YTJIEBOIOPOTHOTO
oOMeHa, CUHTe3 OeJIKOB U Jp.
Ponw xanmus B mogmepxanuu
MOHHOTO OanaHca B TKaHsX, B
rpoleccax caMoperyJsiuu.
Perynaropnas u
CTPYKTypoOOpa3oBaTeabHas poJib
Kalblus. Y4JacTHe B 00pa30BaHUU
KJICTOYHOM CTEHKH, MOJIJICP>KaHUN
CTPYKTYpBhI MEMOpPaH U Perysius
MX IPOHUIIAEMOCTU.3HAYEHUE
Marausi B MeTaboIu3Me pacTeHuH.
Marnuii B coctaBe xyiopoduiia,
CXOJICTBO XJIOpoduIuIa u
reMoryioOnHa Kak CBUAETEIbCTBO
€MHCTBA OPraHUYECKOTI0 MUPA.
Cepa 1 ero OCHOBHbIE COEIMHEHUS,

[IpakTruueckas padora
«CXeMBbl MUTATENHHBIX
pactBopoB. Pacuet 103
ynoopeHuit st
MUTATEIbHBIX PACTBOPOBY.
[IpakTuyeckas pabora
«[IpaBuia cMemuBaHus
yI00peHuii»
[TpakTuueckas pabota
«IIutanue pacTeHui:
TEXHOJIOTHS
PUTOTOBIICHUS
MUTATENbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYpP».
[IpakTuueckas pabota
«MOHHUTOPUHT
MUHEPATBLHOTO MUTAHUS
pacTeHuin».
[IpakTuueckas pabota
«PacrturenbHas
JTMArHOCTHKA.
HccnenoBarenbckas
pabora «Onenka
COCTOSIHUSI KOMHATHBIX
pacTeHuil, pacTeHUI Ha
LIKOJIbHOW TEPPUTOPHH,
yCTaHOBKA MPUYUH
MaTOJIOTUIECKUX
COCTOSIHUH (IIpH
HAJTUYHH ).
HccnenoBatensckas paboTa
«OneHKa BIMSHUSAPA3TUIHBIX
3JIEMEHTOB HAaCOCTOSTHUE
pacTeHuii (CocTaBIeHUE
Pa3IMYHBIXTTOAKOPMOK ).




HX POJIb B CTPYKTYPHOI
OpraHMU3aINH KJICTKH, y4aCTHE B
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUAX
MUKpPO3TIEMEHTHI.
[Ipencrasnenus o posin
MHKPO3JIEMEHTOB B METa00IM3Me
pactenuii. OcoGeHHOCTH
MOCTYIUIEHUS MUKPO3JIEMEHTOB B
pacTeHus.

CuHeprusm U aHTaroHU3M
3JIEMEHTOB MUTAHUS PACTEHUH.
PactuTenbHas quarHocTuka u
METO]IbI HJICHTU(UKALINN
HeJ0CTaTKa/U30bITKa 3JIEMEHTOB
MTATAHUSI.

Tema 4. Peryasitopsl
pocTrapacTeHuii.
3ammura pacrenuii (5

4)

[TonsaTue o perynsTopax pocra
pactenuii. CTUMYJIATOPBI pOCTa
— (UTOrOPMOHBI (AyKCHHBI,
ru00epeITHHbI, TUTOKUHUHBI).
WHruburopsl pocta pacTeHHA:

1. npuponusie (abcrmsopas
KHCJIOTa U HEKOTOpBIE
(eHoIbHbIE BEecTBa
(uxymapoBasi, KOpU4Hasi,
CAJTUIIMIIOBAsL KUCIIOTHI).

2. cunTerndeckue (MOp(paKTUHEL,
perapiaHThl, 1e(OITUaHTHI,
JIECUKAHTBI, TEPOUTIUIBI).
@OUTOMOHUTOPUHTH OLIEHKA
cocTosiHus pacteHnii.CoBpeMeHHbIE
Croco0bl MOHUTOPHHTA.

3ammra pacTeHUu OT
BpeUTENeil: OCHOBBI

ouomerosa.

[IpakTuueckas pabora
<<CDI/ITOMOHI/ITOpI/IHF 1 OLICHKa
COCTOSIHUSI PACTCHH.
CoBpeMeHHbIE CITOCOOBI

MOHHUTOPHUHTA.
UccnenoBarenbckas pabora

«Bnusiane
reTepoaykcuHa Ha
nmpopacTaHue (poct  Ha
Pa3HBIX CTAIUSX, B PA3HBIX
YCIOBUSIX) pa3IMYHBIX
pacTeHui».

[IpakTuueckas pabora
«MHCcekTapuu: npaBuia u
YCIIOBHS pa3BeICHUS
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi m
MoYBeHHAsA
KYJbTYPbI, HX
NpUMEHEHUE B
BbIpAllIMBAHUHU
pacTeHuu.
®du3uojorus
pacrenuii (9 1)

Bosnnas, mecuanast u mouBeHHas
KYJBTYpbI, UX IPUMEHECHUE B
BbIpalllUBaHUU PAaCTEHUM.
[IpoBenenue BOJbI B KOPHE U
cTebe pacTeHHUH.

BoaHbIi pexuM pacTeHUI: CTPOCHHE
yCThHUIL: (PAKTOPBI, BIUSIOIINE HA UX
PacKphITHE U 3aKphITHE. 3HAYCHUE
MEXaHU3MapEeTyJISILIU UCTIapEHUS
BJIaT'¥l PACTCHUEM.

DOTOCUHTE3 — YHUKAJIbHBIN IPOLIECC
pactenuii. TeMHOBasi UCBETOBAs
¢a3sl poTocHHTE3A.

3HavyeHne GOTOCUHTE3A JIJIsT JKUBBIX
opranu3zmoB. DakTopeIpocTa
pacTeHui: BO3yX U a3pariusl.
[ToxzeMHOE npIXaHUEPACTEHUIA:
COCTaB MIOYBEHHOI'O

BO3/yXa, ra3000MeH. ["a3000MeH

[IpakTuueckas padbota
«KopHeBoe aBieHue».
[IpakTuyeckas padora
«ITpuroroBienue npemnapara
YCTBUII METOJIOM CIIETIKA».
UccnenoBatenbckre paboTh
«BnusHue ycioBuii
colepKaHus paCTCHUH Ha
KOJIMYECTBOYCTBHILY.
[IpakTuueckas pabota
«DyHKIMOHAIIbHAS
JMAarHOCTHKA PACTEHUM MO
AKTUBHOCTH XJIOPOILJIACTOBY.
Hccnenosarennckas

pabota «OmnpeneneHue
xnopodpumia A u b,

OLICHKA




pu OECTIOYBEHHOM

BbIpalllUBaHWUU.

(hOTOCHHTETHYECKOM
AKTUBHOCTH PAaCTEHUU U
(baxTOpOB, BIUSIOMINX HA
HEe.

[IpakTuyeckas pabora
«Anspanus, COz u O,.
JlpIxanue pacTeHHIN».
[IpakTuyeckas pabora
«/IpIxaHue pacTeHuN:
OLIEHKa MHTEHCUBHOCTH
JIbIXAHUS PAaCTEHUH U
IUIO/IOBY.
HccnenoBaTensckue
pabotsl «BnusHue
crioco0a BbIpaIlMBaHUsS
(cocraBa mUTaTENIBHOM
CMECH, CXEMbI BHECEHMSI)
Ha pOCT U Pa3BUTHUS
Pa3JINYHBIX PACTCHUI.

Tema 6.
KyabstypHble
pacTeHms.
CoBpemeHHbIE
aCIeKThI ceIeKIUH
(20 v)

Kak gyenoBek crajl HCIIOIb30BaTh
pactenus? CBsi3b pa3BUTHUS
LIUBUJIM3AIIMH YEJIOBEKA U
OJIOMAallTHUBAHMS PACTECHUM.
JlomecTukaiius.
HacnencrBeHHOCTH U
U3MEHYHUBOCTH — OCHOBHBIE
CBOICTBA )KMBBIX OPTraHU3MOB.
N3menunBocTs. Buasl
U3MEHYNUBOCTb.

I'en —maTepuanbHbIl HOCUTEID
HaCJEJCTBEHHOCTH U
W3MEHUYUBOCTU. HyKII€enHOBBIE
KucNoThl. Jlokanuzanust
TEHETUYECKOT0 MaTepuaa B
KieTke. JleneHue KIeTok.
Permukanus [JHK. OcHoBHast

JI0rMa MOJIEKYJISIPHOW OMOJIOTHH.

Tpanckpunuus. Tpancasanus.
Myranuu.

Oddekt OyThIIOYHOTO
TOPJIBIIIIKA U TEHETUYECKOe
paszHooOpasue. Uto Takoe
reH0aHk? 3aueM COXpaHATh
TE€HETUYECKUE PECYPCHI
pactenuii? OCHOBHBIE CTIOCOOBI

Huckyccns
«/lomecTukanus, BCe JIk
pacTeHus U )KUBOTHBIE,
KOTOPBIE )KUBYT PSIOM C
YEJIOBEKOM UM
0JIOMAIITHUBAIOTCS?
MOKHO 1 CUUTATh
TapakaHa 0JIOMalTHEHHBIM
JKUBOTHBIM?».
[IpakTuueckas pabota
«MoaudukamoHHas
U3MEHYUBOCThH (JIUCTHA,
UTOJIKH C OJIHOTO
JIepeBa)».

[IpakTuueckas pabota
«I"eH — HHCTpYKLIHS 11O
cOopke KiIeTku (Ha Oucepe
WU KOHCTPYKTOPE)».
[IpakTuueckas pabota
«Myranus Ha 6yTepopoe
(J1r0001 0OBEKT U3
MpeABITYIIeH padoThI, T
W3MEHEHNE WHCTPYKIINH
MPUBEIET K U3BMEHEHUIO
BHEILIHETO BUIA
00BeKTa)».




COXPaHEHHUS FeHETUYECKUX PECYpPCOB
pactenwuii (ex situ u inSitu).
3nauenue pador H.U. BaBumoga.
3aKOH rOMOJIOTMYECKHX PSAJIOB.
LleHTpbl NPOUCXOXKICHUS
KyJbTypHBIX pactenuid H.M.
Basuiiosa u I1.M. XykoBckoro.
OCHOBHBIE METO/IbI CEIEKIIHH.
I'mbpunuzamnus. ®opmer oTOOpA.
OCHOBHBIE HANPABIICHUS CEJICKIIHH:
yIydlIeHHE YpOoxKaitHOCTH,
YCTONYMBOCTU K OMOTUYECKUM H
abMoTHYeCKUM (aKTopaMm.

Ecte mu xu3Hp B mpoOupke?
buortexnonorus KYJIBTYPHBIX
pacTeHui.

Kak uenoBek moxer
MOIU(DHUIIMPOBATH PACTCHHUS?
I'eneTnueckoe penakTHpOBaHUE.
CoBpeMeHHbIE TOIXO/AbI U
JOCTUKEHHS T€HETHIECKOTO
pEIaKTUPOBAHMS PACTEHUN.

[IpakTrueckas paboTa 1mo
rpynnam «OTKya Ha HaIIUX
CTOJIax
(PYKTHI/OBOIIN/3IAKI».
[TpakTuueckas pabota
«Bripamusaem ropox. Kak
IIPOBECTHU CKPELUBAHUE Y
ropoxay.
HccnenoBarensckas pabora
«BpIpamuBanye pacTeHUN B
npoOupke» (MOKHO
BOCII0JIb30BaThCs
pe3ysbTaTaMu IPeIblIyIIuX
HKCIEPUMEHTOB 110
COCTaBJICHUIO MUTATEIbHBIX
pacTBOPOB JIJIsl PACTCHUH).
[IpakTuueckas pabota
«I"eHOMHDBIE HOKHUIIBI
(MonmenupoBaHue pabOTHI
cuctembl CRISP-Cas)».

Tema 7.
PacTturennHnas
npoaykuus (8 4)

Hanzemnsie u noazeMubie

opransl pactenuid. [Toder u
BUIOM3MEHEHHBIN TTOOeT
pactenuii. Criocoobl

Pa3MHOKEHHUSI pACTEHUH.

[ToHsiTHE O KauecTBE MPOJLYKTOB
nutanus. [I[pobaembl KOHKYpEeHIIUU
OTEUECTBEHHBIX MPOYKTOB MUTAHUS
¢ UMNopTHbIMU. Jloructuka
JIOCTaBKU U CPEACTBA COXPAHEHUS
MPOAYKTOB MUTAHMUSL.
Mukpo3enieHb: MOJAE3HOCTh U
TEXHOJIOTHS.

XUMUYECKU T aHanus3
MPOAYKLIHH. OcHOBBI
CHEeKTPO(hOTOMETPUH.
[ToTenumomerpus.
Xpomartorpadus.

[IpakTuueckas pabota
«IIpenenpHO 1OIyCTUMBIE
koHueHntpanuu (ITJIK) u
METO/bI KOHTPOJIS
0€30MacHOCTH PAaCTUTEIbHBIX
MPOIYKTOBITUTAHUS.
UccnenoBatensckas pabota
«O1eHKa KauyecTBa
BBIPAIICHHONH MUKPO3EICHU»
(6o cBost, 10O U3
maraszusa). [IpakTuueckas
paborta

«MeTo/1bI OIIEHKH KauecTBa
PacTUTEIBHONIIPOLYKIUN:
XpaHEHUE UCOXPAHHOCTh
MUTATEIBHBIX BEIIECTB»(TI0
JOCTYITHOMY
000pyIOBAHUIO).
Hccnenosarenbckas
paborta «Omnpezenenne
ButamuHa C MeTO/10M
00paTHOro TUTPOBAHUS B
IUI0J[aX Ha Pa3HOM CPOKe
(coco0e) XxpaHEeHUSI.




Monayab «buorexunosiorus» 7-8 kiaccol (72 yaca)

Tembl

OcHOBHOe coepKkaHue

JlesATeJbHOCTH
IKOJbHUKOB

Tema 1.
Buorexuonorusi(5

)

[TonsiTue GuOTEXHONOTUU. 3aueM
YeJI0BeKY OMOTEXHOJIOTHH, B YEM UX
MPEUMYIIECTBO TIEPe]] XUMUYECKUM
cuHTe30M. OCHOBHBICOMOOOHEKTHI
OMOTEXHOJIOTHH: TIPOMBITIIICHHBIC
MUKPOOPTaHU3MBI, KJICTKH U TKAaHH
pacTeHMIA, )KUBOTHBIX U YEJIOBEKa,
OHMOKaTaTN3aTOPHI.

ChIpbe 111 OMOCHHTE3a U OLIEHKAETO
OHMOJIOTMYECKON IIEHHOCTH.

OcHOBHBIE HICTOYHHKH YTIIEPOJa, a30Ta,
dhochopa, MUKPOITIEMEHTOB.
HccnenoBanne HOBBIX HCTOYHUKOBCHIPHS
(BKJIFOUAsT BOIIPOCHI €T0
MPEIBAPUTEIILHON 00pabOTKH),
pa3paboTKa HOBBIX MUTATEIBHBIX CPEJI, B
TOM YHCJIC BKIIFOYAIOIITUX
OMOCTUMYJISITOPBI M IPYTUE DIIEMEHTHI
YIIPABJICHUS H ONTUMH3AIUH ITPOIIECCOB
OouocuHTe3a. MeTOo/ bl ONITUMH3AIMN
MUTATEIIBHBIX CPE/.

[IpakTuyeckas padora
«ITpumepsnr
PUMCHCHUS
OMOJIOTHYECKUX
00BEKTOB B TBOCH
JKA3HIY.

Tema 2.
Muxpoouonorus
(15 9)

[TonoxxeHne NpoKapuoOTOB B CUCTEME
opranuueckoro mupa. CtpoeHue
6akrepuanbHOi kieTku.Knaccupukanus
OaxkTepuil.

Mopdonorus 6akrepuii. [Ipocteien
CIIO’KHBIE METO/IbI OKPAITUBAHHSI
6axtepuii. duznonorus 6akTepuil:
MUTaHNE, TBIXaHue, POCT U
pa3MHOXeHHe. 3HAKOMCTBO C JIOMEHOM
Apxeun (3KCTpeMOPUIBHOCTB,
0COOEHHOCTH CTPOEHUS KIETKH).
MOJ0YHOKHKCIIOE ¥ CTUPTOBOE
opoxenne. otoTpodHbIe U
XxeMoTpo(dHbIE OaKTEpPHH.
Kunernueckoe onucanue npoiecca
pocTa MUKPOOPTaHU3MOB.
DKCIIOHEHIIHAIbHAsI MOJIENb POCTA.
Kuneruka rudenmn
MHUKPOOPTaHU3MOB.

[TaTtorennsie 6axTepun. YymHas
MAJIOYKA U YepHasi CMepPTh,
0O0TyNH3M, CTOJIOHSK, TYOCpKYyJIe3.
Hctopus 60pb0BI €
OaxkTepraIbHBIMU HHPEKIUIMU.
Boiina 6eckoHeuyHOCTH:
AHTUOMOTHKHU TIPOTUB OaKTEPHUH.
MexaHu3Mbl JEHCTBUN
aHTUOMOTHKOB. MeXKieTouHas
KOMMYHUKaIMs 6aktepuil. YyBcTBO

[Ipaktuka. JlaboparopHas
paborta
«PUKCUpPOBaHHbIE
npenapaTsl OaKTepui.
Onpenenenue popmbl
IPEJJIOKEHHBIX KYIbTYP
MHUKPOOPTraHU3MOB,
HCITOJIBb3YsI IPOCTOM
METOJ] OKPaCKH».
JlaGopaTopHas pabota
«Ornpenenenue Tumna
KJIETOYHOW CTEHKH
METOJIOM OKpallliBaHUs
o ['pamy» (ipu
HaJINYUU PEAKTUBOB).
JlaGopaTopHas pabota
«IIpurorosieHnue
MPYKU3HEHHBIX
IIpenapaToB
MOJIOYHOKHCIIBIX
OaKTepHin».
JlaGopaTopHas pabota
«IloceB cmbIBa ¢ pyK Ha
yamku [letpm».
JlaGopatopHas pabota
«Bpraenenne yucToun
KYJBTYpBI OaKTEpHIA.
Merton pa3BeaeHU.
Meroz HCTOIAIOMIETO




KBOpYyMa.

[Tpumenenue 6akrepuii
yenoBekoM. Kunernueckoe
onucaHrue OMOCUHTE3A IPOTYKTOB
MUKpPOOpraHu3mMamu. bakrepuu,
KOTOpbIE MOTYT pa3jararb
IIJIACTHK.

Mukpooprasusmel B
arpoOMOTEXHOJIOIHH.
HckyccTBeHHBIE acconMalnin
pacTeHH ¢ MUKPOOpPraHU3MaMu

HITPUXA».
JlaGoparopHas paboTa
«Mopdooruueckas
XapaKTePUCTHKA
BBIJICJIEHHON YHUCTOU
KYJIBTYPHI:
XapaKTepUCTHKA
KOJIOHHH, opma
OakTepui, THII
KJIETOYHOM CTEHKW.
JlaGopaTopHas pabora
«CpaBHeHHE pocTa
MUKPOOPTraHU3MOB Ha
qarke 0e3 u ¢
n00aBJIEeHUA
AHTUOMOTHKOBY.
UccnenoBatensckas
pabora «llouck
MUKPOOPTaHU3MOB
00J1agaromux
AHTarOHUCTUYECKOI
AKTUBHOCTBIOY.
UccnenoBatensckas
pabora «Brienenue
MOJIOUHOKHUCIIBIX
OaxTepuid,
UCCIIEIOBAHHUE UX
AKTUBHOCTH.
Hccnenosarenbckas
paborta «Brigenenne
OakTepuil MONE3HBIX IS
pacTeHu.

Tema 3.
JyKapuOTHYeCKHe
OpraHu3Mbl B
OMOTEeXHOJIOTHH
(mecHeBbIe rPUOBI,
APOKIKH,
Bogopocian) (12 )

[InecHeBbie rpuOBI MPOTYLIEHTH
OMOJIOrMYECKH aKTUBHBIX BELIECTB
OO11ast XapaKTepUCTHKA JPOXKIKEH
caxapomuneros. Mcropus
WCIIOJIb30BaHUs APOXIKEN B
TpaJIULHOHHON OMOTEXHOJIOTHH.
TexHonorny BUHOEINS U
xJie0oIeyeHus,
CIEIMATIN3UPOBAHHbBIE PACHI
nposxokei. Metaboau3M AposxKeit.
Peaxnust ciupToBOro OpoKEeHHUS.
[TonyuyeHnne BTOpUYHBIX
MeTa0OJIUTOB B IpoxiKax. Jpoxoku
KaK MpPOAYLIEHThI ONOTOILIHB.
[Tonmyuyenue 1ieneBbIX OEIKOB B
TPOAOKAX.

OcoOeHHOCTH BEreTaTuBHOTO U
MIOJIOBOTO PA3MHOXKEHUS Y
JPOXKKEN, 3HAYCHUE U3YUCHHUS
MHUTO3a U LIUTOKUHE3a AJIs
ONTUMU3ALMHU IIPOLIECCOB
KYJIbTUBUPOBAHUS IPOAOKEBBIX
LITAMMOB, TOHUMAHHUs IPUYHH

JlaGopatopHas pabota
«IIoxcuer kneTok
JPOKKeH B Kamepe
I'opsieBay.
JlaGopatopHas pabota
«OO0HapyxeHue
HPOJYKTOB CIIMPTOBOTO
OpOXEHUSI: STUIIOBOTO
CIHPTA U YTIEKUCIIOTO
rasza».

JlaGopatopHas pabota
«Ha0mronenne
pa3MHOXKEHHUs
JPOKIKEBBIX KIIETOKY.
[IpakTuyeckas padora
«Ilonmyuenue TBOpora u
Ke(upa Ha OCHOBE
MOJIOYHOKHCITBIX
OaKTepHi».
[IpakTrueckas paborta
«OCHOBHBIE BUJIbI KBaca
U UX XapaKTEPUCTHKA»
«Ipoxxu u




MaTOT€HHOCTHU APOXKKEH U rpudoB,
MOMCKA MHUIIIEHEH (PYHTHIHIOB U
pa3paboTKU HOBBIX JIEKAPCTBEHHBIX
IIpenapaToB.

Bonopocnu — nepcrieKTUBHBIN
OO0BEKT /ISt MPOU3BOACTBA OelKa 1
yriaeBos10B. buorexHonoruueckue
METO/IbI OYUCTKH TBEPABIX,
KHUJKUX OTXOJIOB U ra3000pa3HbIX
OTXOJ0B MPOU3BOJACTB. CTOUHBIE
BOZbl. CXeMbl OUUCTKH.
BruoduibTpel, a3poTeHKH,
METaHTEHKH, OKCUTEHKHU.
AKTHBHBIN W M BXOJSIINE B HETO
MHUKpPOOpraHu3Mmbl. Mcronb3oBaHue
BOJIOPOCJIEN B OUUCTKE CTOYHBIX
BOJ.

MOJIOUHOKHUCJIbIE
OakTepuu,
IPUMEHSIEMbIE TS
MIPOU3BOJICTBA KBacay.
[TpakTuueckas pabota
«CpaBHUTEIBHBII
aHaJIU3 Pa3BUTUA
JPOKKEH B a3pOOHBIX U
aHa’POOHBIX
YCIIOBUSIX).
[TpakTuueckas pabota
«MeToabl OLEHKHU
CBONCTB
XJIeOOTIEKAPHBIX
JIPOAKKEM.
OcoGenHoctu
PUMEHEHUS
IPECCOBAHHBIX,
CYIIEHBIX U
WHCTaHTHBIX
JIPOAKIKEN».
HccnenoBarenbckas
pabota «BnusHue
(UBUKO-XUMHYECKUX
(bakTOpOB Ha KAYECTBO
OMOTEXHOJIOTHYECKOM
OpOAYKIMH (KBac, Keup,
CBIp, XJIEO U Ap.)».
Hccnenosarenbckas
paborta «BnusHue
(UBUKO-XUMHUECKUX
(dhakTOpOB Ha POCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBeHHasn
nHpopmanus (8 4)

HacneactBeHHOCTD M
W3MEHYMBOCTh — OCHOBHBIE
CBOMCTBA XUBBIX OPTaHU3MOB.
N3menuuBocTs. Buanl
U3MEHYUBOCTbD.

I'en —marepuanbHBII HOCHTEB
HACJIEACTBEHHOCTH U
n3MeHYnBoCcTH. HykiienHoBbie
KHUCIJIOTHL. JIokanu3anus
T€HETUYECKOTO MaTepHraa B
KJIETKE. /leseHue KIeTok.
Pennmuxanusa JIHK. OcroBHas gorma
MOJIEKYJISIPHOM OHOJIOTHH.
Tpanckpunuus. TpanciAnus.
Myranuu.

[IpakTuueckas pabota
«MoaudukanuoHHas
U3MEHYUBOCTDH (JIUCTHA,
UTOJIKH C OJTHOTO JIEPEBA)».
[IpakTudeckas pabota
«I"eH — MHCTPYKIHS 11O
cOopke KJIeTKu (Ha Oucepe
WU KOHCTPYKTOPE).
[IpakTuueckas pabota
«Myranus Ha OyTepOpoe
(J1F0001 0OBEKT U3
MpeABITYIEeHpadoTHI, TIe
U3MEHEHUEHHCTPYKIIUU
MPUBEAET K H3MEHCHHIO
BHEIITHETO BU/IA
00BeKTa)».




Tema 5.
BupycoJiorus (6 4)

[TonoxxeHne BUPYCOB B CUCTEME
opranunyeckoro mupa. CTpykTypa u
XUMHUYECKUI COCTaB BUPYCOB.
Krnaccudukanus BUpycos.
Penponykius BupycoB. Bupycsi -
BO30yAUTENN UHPEKITHOHHBIX
Oome3Heil. OHKOBUPYCHI.
Bakrepuodaru: crpoenue,

CBOMCTBa, NIpUMeHeHue. buonornueckue
METO]IbI OOPHOBI CBUPYCAMHU.

[TpocmoTp
JOKYMEHTaIBHOTO (pUiIbMa O
Bupycax. [Ipaktuyeckas
pabora.

«Meton pa3BeeHUN».
[IpakTuyeckas padora.
«TutpoBanue
6axkTeprodaron.

Tema 6. I'ennas

OCHOBBI T€HHOI UHKEHEPUH.

[IpakTuyeckas pabora

UHKEeHepHus u Bektopa. Cneunduueckue «HJIOHYKJIea3bl
ouorexHooruu(8 (dbepMeHTHI OakTepuil. pectpuknmu (padora ¢
q) buorexHonoruu NpoayKIuu OEIKOB B HYKJICOTHUTHBIMU
OakTepUaTbHBIX KYJIbTypax. IIOCJIEIOBATEIIFHOCTIMIHA
JlocTrKeHHS] TCHHOMWH)KEHEPUHU 1 Oymare)».
OMOTEXHOJIOTHH. [IpakTudeckas pabora
CRISPR/Cas — cucreMa aganTuBHOTO «["eHHBIE HOKHUILIBI -
uMMyHHuTeTa O6akrepuii u apxeit. 'MO. CRISPR/Cas
Meroapinonyyenus 'MO. (MonmenupoBaHUE Ha
Oymare)».
Urpa-auckyccus:
«Bpmrpaii rpasT Ha
co3ganue ' MOvy.
Tema 7. JloMecTUKaIs OCHOBHBIX JOMAIIHUX Huckyccus

Buorexnosoruu B
sKHBOTHOBO/ICTBE (8

4)

KUBOTHBIX; COBPEMCHHEIC
AKCIIEPUMEHTHI OJJOMECTUKALIUN
KUBOTHBIX (JIMCHIIA, HOPKA U JIp. —
AKCIIEPUMEHTHI HAYYHOMN IIKOJIBI
akaneMuka bensiera).

CoBpeMeHHbIE METO/IbI B
YKUBOTHOBOJICTBE: TPAHCILIAHTAIIHS
AMOPHUOHOB, XMMEPHBIE KUBOTHEIE,
KIIOHUPOBAHHUE.

OcHoBHbIE 00JI€3HU JKUBOTHBIX H POIIb
MaTOTEHHBIX MUKPOOPTaHU3MOB U
Mapa3suToOB B Pa3BUTUHU 3a00JIEBaHUMN
OMAIIHUX)KUBOTHBIX ¥ OCHOBHBIX
Mepax O0pbObI C HUMH; POJIb TIOJE3HBIX
MHUKPOCHMOHNOHTOB B OpTaHH3ME
KUBOTHBIX. [10/10KUTETBHOE U
MoO60YHOE (OTPHUIATEITHHOC)
BO3[IEMCTBUY aHTHUOMOTHKOB Ha
OpPTaHM3M B XOJI€ JICUCHUS KUBOTHBIX;
LIEJIH U 3403491

BeTepHHApPUHU. bruotexHomorus
KOPMOBBIX ITPETapaToB.

«/lomecTukanus, Bce Ju
pacTeHus U KUBOTHBIE,
KOTOPBIE KUBYT PSIIOM C
YEJIOBEKOM MM
OJIOMAaIIHUBAIOTCS?
MOKHO 7T CUMTATH
TapakaHa
0JIOMAallTHEHHBIM
KUBOTHBIM? ».
[IpakTuueckas pabota
«Metoauka
KJIOHUPOBaHUS
(MonenupoBaHue Ha
Oymare).

[IpakTuueckas pabota
«CocTaBieHue palroHa
MMUTAHUSI )KUBOTHOTO,
pacyeT pacxo/ioB Ha
COJIEpKAHUE.
HccnenoBarenbckas
pabora «OreHka
KauecTBa MOJIOYHOMN
MIPOTYKITHH.

Tema 8.
BbuorexHosorum B
pacTeHueBOCTBE

OCHOBHBIE METO/IbI CETIEKINH.
I'ubpuauzanus. @opmer 0TOODA.
OCHOBHbBIE HaIIpaBJIEHUS

[IpakTuueckas pabota
«BpIpamnmBaeM ropox.
Kaxk nposectn




(10 u)

CEJICKIIUU: YIIYYIICHHUE
YPOXKanHOCTH, yCTOMUUBOCTHU K
OMOTUYECKUM U a0MOTUYECKUM
(hakTopam.

OCHOBHBIE TOJXO/IbI CEEKIINU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuid, [ uGpuansanus,
OTJaJIeHHAas THOpHUIN3aLIUs,
WCKYCCTBEHHBIN 0TOOp, reTepo3uc,
TpaHcpopmalus, MyTareHes,
TEHETUYECKOE PEIaKTUPOBAHUE).
HUcropus cenexunu B Poccun u
MUpE, UICTOPUS PA3BUTHS
BOKHEUIIIMX COPTOB KYJIBTYPHBIX
pacTeHui.

Kak uenoBek MOxeT
Moau(HUIIMPOBATH PACTCHUS?
I'ennas unxenepus pacrenuii: Yto
TaKO€ FeHeTHYECKask MHKEHEPHs
pacteHuid. TpaHCreHHbIE pacTEeHUS.
MeTtobl nonyuenus. ObpazoBaHue
OIyXOJIEH y pacCTEHUH.
ArpobakTepuanbHast
tpanchopmarus: Ti-Tra3mMusl.
I'ens T-JIHK. MonekynspHo-
T€HETUYECKHE MEXaHU3MBbI
Tpancopmanuu. ['eneTnueckoe
penaktupoBanue. CoBpeMeHHbIE
TTOAXObI U JOCTHIKEHUS
TEHETUYECKOTO PEaKTUPOBAHUS
pacTeHui.

Ectp 11 sxu3Hb B ipoOupke?
buortexHonorus KyabTypHBIX
pacTeHun.

CKpelIUBaHUE Y
ropoxan.
[TpakTnueckas pabota
«["eHOMHBIE HOKHHULIBI
(MozeTMpoBaHKe
paboThI CUCTEMBI
CRISP-Cas).
HccnenoBatenbekast
pabota «BeIpamiBanue
pacTeHuil B IpoOUpKe»
(MOXHO
BOCTIOJIb30BaThCS
pe3yJbTaTaMu
MIPEIBITYIINAX
9KCIIEPUMEHTOB TI0
COCTaBJICHUIO
MTUTATEIbHBIX
pacTBOPOB ISt
pacTeHuil).

Monyab «MoJieKyasipHbie OCHOBBI (pu3noJiorun u papmakoorun» 9 kiaace(72

yaca)

Tembl OcHoOBHOE coiep:kaHue JesiTeIbHOCTD
IKO0JbHUKOB
Tema 1. BBenenne. buoreHnnie 31eMeEHTHI: Uccnenosarennckas
duznoaorndyeckas opranorensl: O, C, N, H. AkTuBHBIE paborta
xumus (22 4) (GhOpMBI KHCIIOPO/Ia, UXITOTyYEHHUE, «KonuecTBeHHast

HEHUTpalIu3alus.

OIICHKA COACPIKAHU




Makpo3J1IeMEHTBI: TPOLIEHT
COJIepaHusl B OpraHusMme,
BBINOJHSAEMAs (PYHKIIHS, COACPKAHKE B
npoaykrax nutanus.Ca2+ -
CBS3BIBAIOIIME OENKU, JETIOHUPOBAHNE
KaJIBLIMS, PETYJISUs YPOBHS KalblUsl B
OpraHu3Me: TOPMOHBI ITo4eKk. Mg —
CTpoeHHE XJI0po(dHILIa, €ro aKTUBaIUs
COJTHEYHOU dHEPTHEH.
MUKpO3I€MEHTBI: B KAKMX MOJIEKYJIax
coJiepiKaTcs, BeIMOIHsIeMast PYHKIIHS,
COJIepXKaHue B MPOJIYKTAX MUTAHUSA.
[TocnenctBus nepeno3npoBKU
MUKpo3eMeHTamMu. Fe — ycBanBaembie
THUIIBI COETMHEHUI JKelte3a.
['emonpoTenHbl, reMOIIMaHuH,
uUTOXpoMbl. Cu — yCBOGHHE U
TPAHCIIOPT ME/IH.

benku, cogepxkamme Meap.
[Tatonornueckue cuHaApPOMbI MeHke

u BunbcoHa, CBSI3aHHEIC C
MeTaboIM3MOM MEITH.

ToKCUYHBIE 3JIEMEHTHI
[lepuonnueckoi cucTeMsl AJis
opranusma. Biusinue Hegocratka
MaKpO ¥ MUKPORJIEMEHTOB Ha JKUBbIE
OpTaHU3MBI.

Kupsl. 3a6oneBanus yeaoBeka,
CBSI3aHHBIE C HAPYIICHUSIMU
JKUPOBOTO OOMEHa.

Jucnmunuaemun.

VYraesoasl. 3a001€BaHMS YCIOBEKA,
CBSI3aHHBIE C HAPYIICHUSIMU
yraeBoaHoro oomeHa. CaxapHblid
nraoeT.

benku. Ctpoenue. 3aboneBaHus
YeJI0BEKa, CBA3aHHBIC C HAPYIICHUSIMU
OenkxoBoro oomMeHa. dyHKIMHN OETKOB.
DEepMEHTBI.

Mexanusm nerictusi. Knaccsl
(hepMEeHTAaTUBHBIX PEaKIIHil.
KodepmeHTs!.

ButamuHb! )KUpOpacTBOPUMBIE,
BoZlopacTBOpuMBIe. [IpeBpaienue
BUTAMHHOB B aKTUBHBIE (DOPMBI
Ko(hepMEeHTOB. ABUTAMHHO3BI.
OCHOBHBIE THUTTBI META00THYECKUX
peakuuii. buosneprernueckue
npoueccsl. ['mukonus. Hukn Kpebcea.
Iemns nepeHoca 3JIEKTPOHOB.
OKWuCIIeHNE JKUPHBIX KUCIIOT.
Karabonu3m aMUHOKHUCIIOT.

MHKPORJIEMEHTOB WJIH
BUTAaMHUHOB B MUIIIEBBIX
MPOAYKTaX».
[IpakTrueckoe 3aHsiTHE
«KauecTBeHHbIE
peakiuu Ha
OpraHu4YecKHre
MOJICKYJIBD».
[IpakTrueckoe 3aHATHE
«JleHaTyparus OEIKOBY
[IpakTrueckoe 3aHATHE
«M3y4yeHne aKkTUBHOCTH
aMMJIa3bI».
[IpakTrueckoe 3aHsTHE

«Jlnanus

(xnerouxa

Tpayoe)».




I'mrokoHeorenes.

CuHTe3 yriaeBo10B, OEIKOB,
KUpoB. MeTtabonuTuyeckue
3aboneBanus. IIpakTrueckoe
3aHATHE: «pElIeHHE 3a/1a4 Ha
SHEPreTHYCCKHUI OOMEH»
Kierka. Ilonstre MmemMOpaHBbI.
Oyukmuu MeMOpaH. Bupl
TPaAHCIOPTA B KIIETKY.
MemOpaHHbIE OpraHOUbI.
3abosieBaHus, CB3aHHBIE C
HapylIeHHueM paboThl MEMOPAHHBIX
oprasesui, 00Je3HNU HAKOIJICHUS.

THumel KOHTAKTOB MCKAY KJICTKaMH.

3Ha4YeHNE MEXKKIETOUYHON
KOMMYHHUKAIUH JUIs 30POBbS
OpraHusma.
Anpo.  YpoBHH  yIaKkOBKH
XpOMaTHHA. XpOMOCOMHBIE
tepputropuu. HememOpanHble
OpraHOUbIL.

Tema 2.
MonexkyasipHast
ouosorus (20 v)

OcCHOBHBIE BEXU pa3BUTHUS
MOJICKYJISIPHOM ~ OMOJIOTHH.
HyxkiienHOBBIE KHCIIOTHI.
OCHOBHBIE TPUHLIUIBI CTPOEHUS.
Marpuunbie cuHTe3bl. Pennukanus
— OCHOBA KJICTOYHOT'O JICJICHHS.
[IpyHIMIIBI pETUIMKALIAN.
Myrauuu. YTo BBI3BIBAET
n3meHenus B crpoennu JJHK.
[IpuHuuMIBI penapanuu.
Tpanckpunuus.
I'enernueckuii koa. TpaHcmsanus.
Opranu3zaiusi reHoMa BUPYCOB
IIpoTMBOBUPYCHBIE CPENICTBA,
MEXaHU3MbI UX JEHCTBUSL.
Opranuzanus renoma 0akTepuit
AHTHOaKTEepUaIbHbIC TpenapaTkl.
Opranu3zanusi reHoMa 3YKapuoT
I'enoMHOE penakTUpOBaHuE.

[IpakTuyeckas pabora
«Boeigenenue JIHK u3
OaHaHay.
IIpakTuyeckas pabora
«Mopens JTHK-
OpUTraMm».
[IpakTryeckas pabora
«Onpenenenne
KayecTBa MpenapaToB
JIHK ¢ momoriisto
CHEKTPOPOTOMETPUI
(pu HANMMYUU
o0opynoBaHus).
IIpakTuyeckas pabora
«PermkaTuBHas
ManiiHa (urpa-
JIEMOHCTPALIHS)».
[IpakTuueckas padota
«[1P (Monmens
aMIUTHpUKaAIUSI Ha
Oymare)».
[IpakTuueckas pabota
«Cuna nmpomMoTopa.
[IpakTuueckas pabota
«Pemenue 3a1a4 Ha
TE€HETHYECKUI KOI.
IIpakTuyeckas padora
«DosiauHr OEIKOBY.
HccnenoBarenbckas
pabora
«Pacnpocrpanenue




AHTUOMOTHKOPE3UCTEHT
HBIX OaKTepUii».
[IpakTuueckas padoTa
«Pabota B
COBPEMEHHBIX
FeHEeTHYECKUX 0a3ax
naHHbIX. [IpoBeneHue
In silico ananu3za

HocIe10BaTeNbHOCTEN
TECHOBY.
Tema 3. ITonsiTue o nexapcrBax. IIpuHIMIEBL HccnenoBarenbckas
dapmakoJiorus MoAX0Ja K MOUCKY HOBBIX pabota «IKcriepuMeHTa
(30 u) JIEKAPCTBEHHBIX CPEJICTB. 10 OTPEJICIICHUIO

CKpUHUHT U €0 METO/BI.

[Tytu BBenenus JIC.
dapMaKOKUHETHUKA JIEKAPCTBEHHBIX
BemecTB. BecackiBanue

(abcopOumst) nekapctB. OCHOBHBIE
MEXaHN3Mbl BCACHLIBAHMS.
TpaHcopT JIeKapCTBEHHBIX
BemecTB. ['eHbl 1 OEJIKKM TIEpBOi
¢a3sl bunorpanchopmaruu. [lyru
BBIBEICHUS JICKAPCTB U3

opraHu3Ma. JKCKpenus u
snauMuHanus. 'eHsl 1 OeIKku

BTOpO# (ha3el GMOTpaHcHopMaluu.
®apmakoauHaMuka. [ maBHOE U
no0oYHOE, pe30pOTUBHOE U
MECTHOE, PAMOE, HEMPSIMOE U
pedaexkTopHOE AeiCTBYIE.

Buel B3aMMOAENCTBUSA JIEKAPCTB.
CuHEpru3m 1 aHTaroHU3M IMpu
COBMECTHOM JAEHCTBUHU
JIEKAPCTBEHHBIX BEIIECTB, UX
paszHoBuAHOCTH TpaHcMeMOpaHHBIN
CHUTHAJIUHT.

TuIbI KJIETOYHBIX PEIENTOPOB.
MemOpaHHbIe: HOHHBIE KaHAIIHI,
KaTaJTUTHYECKHUE U COPsDKeHHBIE ¢ G-
OenmKkaMu; BHYTPUKIIETOUHBIE:
[ATOIUIA3MAaTUYECKHUE U SJIEPHBIE.
MexaHu3Mbl JTUTaH]1-PELIEITOPHOTO
B3anmoaercTBUsA. CeIeKTUBHOCTD
(M30HMpaTENBbHOCTH) ACHCTBHUS, CBA3b
«XUMHYECKasi CTPYKTypa —
dapmakonornyeckasi akTHUBHOCTb
BCIIIECTB»

PapMaKoJIOrHYECKON MOLYISALUU
CHHANTUYECKON XOJIUHEPrUYECKON
nepeaadn. MoneKynsipHbIil MEXaHU3M
JEHCTBUSI B (papMaKOJIOTHIECKUE
cBoiicTBa M-X0IMHOOJIOKAaTOPOB,

TOKCUYHOCTH BEIIECTB
Ha apTEMUIUIX ).
[IpakTryeckas pabora
«Kapra sxcnpeccun
10(haMHUHOBBIX U
CEpPOTOHUHOBBIX
pELEenTOpPOB B MO3Te
MBIIIIEI.
Hccnenosarenbckas
pabora
«IToBeneH4eckue TECTEI
Ha peiOkax Danio rario.
Caetiio-TemMHas
KaMmepay.
Hccnenosarenbckas
pabora
«IToBenenueckmne TeCTHI
Ha pbIOKkax Danio rario.
OTKpBITOE TTOJIEN.
Hccnenosarensckas
paborta
«IToBeneHuECKHE TECTHI
Ha pbIOKkax Danio rario.
CraifHOoe TTIOBEICHUEY.
[IpakTuueckas pabota
«BnugHue agpeHanuHa
Ha Cep/IeuHbIe
COKpAIICHHS
(mporpammHoOe
obecrieueHue).
[IpakTuueckas pabota
«l'ucromornyeckue
mpemnapaTbl UMMYHHOMN
CUCTEMBIY.
[IpakTuueckas pabota

«l'ucromornyecku

e npemnapaTsl

HEpPBHOU

CUCTEMBIY.




TaHTJIMOOJIOKATOPOB U

Kypaperno o0HBIX CPE/ICTB.
dapmakonoruyeckas peryasnus
AKTHBHOCTH aJIpEHEPIHUECKOTO
CUHarca. AJJpEeHOMUMETHKH,
aIpeHOOIOKATOPHI,

CHUMITaTOJUTHUKH.

MornexymsipHas papMaKoIoTHs
AQHTHAJUIEPTUYECKUX CPEICTB.
['mcTaMuHOBBIE PELIETITOPHI: THIIBI,
MOJIEKYJISIpHAs: OpraHU3aLysl.
Crabunuzatopbl MeMOpaH TyYHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M
JeNCTBUS, 0COOEHHOCTH KIIMHUYECKOIO
IPUMEHEHUS], TOUKUIIPUIIOKEHUS
JeNCTBUS MHTUOUTOPOB JIUIHIHBIX
MEINaTOpPOB.

MexaHu3Mm elCTBYS U IPUMEHEHUE
[IPENnapaToB, CTUMYIUPYIOLIUX
IpOILeCChl UMMYHUTETA.
®apmakosiorudeckas
XapaKTepUCTUKA HHTEPIIEHKUHOB:
MOJy4YCHUE, MEXAHU3M JICHCTBUA,
npuMeHeHne. OCHOBBI
naTodu3nosoruu ocTpohazoBoro
OTBETa, MEAUAIUS BOCHIAJICHUS.
MounexkynspHblii MEXaHU3M
IPOTUBOBOCHAIUTENBHOTO €HCTBUSA
TJIIOKOKOPTUKOCTEPOUIOB,
HECTEPOMIHBIX
MIPOTUBOBOCTIAJIUTENBHBIX CPEJICTB.
[TonsiTvie 0 HApKO3€ U HAPKO3HBIX
npemnaparax. KiieTouHblii 1 HEpBHBII
HapKo3.

dapmakosoruueckas XapakTepucTHKa
OTJIEbHBIX IPYNITHAPKO3HBIX CPEACTB.
ITocaenoBaTenbHOCTEL AE€HICTBHUA Ha
LEHTPAJIBHYIO CUCTEMY.
du3noIorunYecKuii CoH; ¢aspl CHa.
Bunb! Hapymenuii cHa [lonstue o
MEAMKAaMEHTO3HOM CHE U CHOTBOPHBIX
npenapartax (TMIHOTHKAX).
MonekynsipHble  aCHeKThl
Honmuenuuu.  OnuartHble
PELenTopbl, UX THUIIBI.

OHkedaauHbl U SHTOPPUHBI -
9H/IOT€HHBIE JIMTaH Ibl ONTMATHBIX
PELENTOPOB.

AHTHIICUXOTHYECKOE JICHCTBHE,
BIIMSIHUE Ha (DYHKIIHIO
AKCTpANUpPaMUIHON CHCTEMBI,
HMOIMOHAIBHYIO c(hepy, PBOTHBIH




LIEHTP, apTEPUAIIBHOE JIaBIICHUE,
LIEHTP TEPMOPETYIIALUU.
MounexynsapHble MEXaHU3MBI
JIEHCTBUS HEMPOJIEIITUKOB,
BJIMSIHME Ha JO()aMUHOBBIE,
CEPOTOHUHOBBIE, A/IPEHO- U
IMCTaMUHOBBIE PELIENITOPHI, HX
JICHCTBHE HA KJIIETOYHBIE
MeMOpaHbl, Ha JIEIOHUPOBaHHE
TKaHEBBIX MOHOAMHUHOB.
IToreHnnan-3aBUCUMBIC HATPUEBBIC
KaHaJIbl KaK MUILECHU JEHCTBUSA
MECTHBIX AQHECTETHUKOB.
Crnioco6ml WHTUOMPOBAHUS
ITOTCHIIMAJI-3aBUCUMBIX
HaTPUEBBIX KaHAJIOB MECTHBIMU
AHECTETUKAMH.

Monayab «MoJieKyIsipHble OCHOBBI cejieknum» 9 kiaacce (72 yaca)

Tembl OcHOBHOe coepkaHue JesAiTeIbHOCTD
IIKOJbHHKOB
Tema 1. Mouiekyasipuast | OCHOBHbIE BEXM pa3BUTHUSA [IpakTuyeckas pabora
ouosorus (20 v) MOJICKYJISIPHOM ~ OMOJIOTHH. «Boinenenne IHK u3
HyxnenHoBble KUCIOTHI. OaHaHay.
OCHOBHBIE IPUHIUIIBI CTPOEHUS. IIpakTuyeckas pabora
Marpuunbie cuHTe3bl. Pennukanus «Mopens JTHK-
— OCHOBa  KJETOYHOIO  JIECJICHMS. | OpUTaAMM».
[Mpunuuner  permukauuu.  Myrauuu. | [Ipaktuyeckas pabora
UYro BBI3BIBAET M3MEHEHUs B CcTpoeHuH | «Omnpenenenue
JIHK. ITpuHIMIIBL penapanuu. | KadecTBa IIpenaparoB
Tpanckpunuusa. I'enermueckuit  xox. | JIHK c momomsro
Opranuzanus reHoMa BHUPYCOB | CIEKTPO(POTOMETPUN»
ITpoTuBOBUpPYCHBIE CpeAcTBa, | (MpH HATMYUH
MEXaHU3Mbl UX JelcTBus. Opranuzanus | 000pyIOBaHUsA).
reHoma Oaktepuil AHTuOakTepuanbHble | I[IpakThueckas pabora
npernapatel.  OpraHuszanuss  reHoma | «PerumkaTuBHas
9yKapuoT ['€HOMHOE peIaKTUPOBaHUE. MaruHa (urpa-
JIEMOHCTPALIHS ).
[IpakTuueckas pabota
«I1LP (Mmonmenb

amMIun QUK Ha
Oymare)».
[IpakTuueckas pabota
«Cwuita mpoMoTopay.
[IpakTuueckas pabora
«Pemenne 3amau Ha
TeHEeTUYECKHI KOJ.
Tpanciauus».
[IpakTuueckas pabota
«DonauHr OEJIKOBY.




Hccnenosarennckas
pabora
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuyeckas pabora
«PaboTa B OBpeMEHHBIX
TCHETUYECKUX 0azax
nansbix. [IpoBenenue In
silico ananmza

HocCIe10BaTeNbHOCTEMN
TECHOBY.
Tema 2. [Ipeamer reneruxu. Kpatkas PoneBas urpa
MousiekyasipHbie HUCTOpUS Pa3BUTHS MIPEACTABICHUS «Aimenny.
OCHOBBI TeHETHKH 0 HACIEIACTBEHHOCTH. UccnenoBatenbckuii

(22 v)

Ot rena Kk npu3HaKy: KaKk
packpacutb KoTa. Uto Takoe
npusHak? I1yTe oT rena no
npu3Haka. MyTaruu. AJend.
['eTepo3uroTsl 1 rOMO3UTOTHI.
JIoOMUHaHTHBIE U PELIECCUBHBIC
aJLJIEIIH.
I'eHbl cTposIT OpraHu3M.
BxuroueHune U BBIKIIIOUEHHE
Oosbiioro Habopa renoB. Kak
KJIETKA IOHUMAIOT, KaKHE FeHbI
JOJKHBI paboTaTh.
JluckpeTHoe Hacle0BaHue
IIPU3HAKOB. 3aKOHBI MeHnens:
OJIVH TeH - OJ1H npu3Hak. CxeMa
CKpEILMBaHUA. 3aKOH
eAnHo00pa3us rTuOpHI0B IEPBOTO
MIOKOJIEHUS. 3aKOH PaCIIEIIIICHUS
MIpU3HAKa BO BTOPOM IMOKOJIEHHH.
3akoHbI MeHeIs: HECKOJIBKO
I'€HOB - HECKOJIBKO IPU3HAKOB.
JluruOpuiHOE CKpEeIMBaHHE.
He3zaBucumoe pacxoxneHne
xpomocoM. CliemnyieHHOe
HaCJIEJOBaHUE.
BzaumopeiicTBre TeHOB.
AnienpHOE U HEAJJIENIBHOE.
Onpenenenune nona. [Tonossie
XpoMocoMbl. CaMIIbl U CaMKH.
Brustane ¢akTopoB okpyskaroriei
cpenpl. XpoMOCOMHOE
onpexaeneHue nona. [lomossie
xpomocoMsl. [IpoGnema
JOTIOJTHUTEIBHON X-XPOMOCOMBI Y
JKEHIIMH. Tpex1BeTHbIE KOUIKU.

IIPOEKT MyTareHHsbIe
(hakTopHI.
Ponesas urpa «Cyanba
KJIeTKU». I eHbI-
MEPEKIII0YATENH.
[IpakTrueckoe 3a1anue
«AJITOPUTMBI JJIS
KJICTOKY.
[IpakTrueckoe 3ananue
«EnnHoobpasue
MIEPBOTO MOKOJICHUSD.
[IpakTrueckoe 3aqanue
«Pacmerienrue Bo
BTOPOM ITOKOJICHUW.
WccnenoBaTenbcKuit
NPOEKT «3aKoHsI [
Mennens B
JKCIIEPUMEHTE.
[IpakTnueckoe 3ananue
«Pemerka IlenneTa.
[IpakTrueckoe 3ananue
«Hacnenosanmue,
CIIEIIEHHOE C ITOJIOM).
[IpakTrueckoe 3ansaTHE
«B3anMoaenicTBusa
TeHOB (MOJENIUpPOBaHKE
CHUHTE3a U TPAHCIIOPTa
MMUTMEHTA B KIIETKY)».

Tema 3. MoJiekyasipHbIe
ocHOBBI cestekiuu(30 1)

I'eHBl B IOMYJIALMAX: BEIUKOE
paBHoBecue. [lonymsanus. YacToTsl

[IpakTrueckoe 3ananue
«YacToThI ameneii,




BCTPEUAEMOCTH MIPU3HAKA U aJIJIeNIs.
VYpaBuenue Xapau- BaiinOepra.
[Tonmynsuy MEHSIFOTCS: YUCICHHOCTD,
MUTpaIUs ¥ BBIOOP CyIIpyTa.
@DaKkTOphl, KOTOPHIE BHIBOJSAT
MONYJISALIMIO U3 paBHOBECUs Xap/Iu-
Baitn6epra. YucaeHHOCTh MOIMYIISIUH.
Poneas urpa

«Idpdexr ocHoBatensy. Jperid
resoB. Myranuu. Hecnydaiinoe
ckpemuBanue. M3onsuus.
[TonynAuuu MeHS0TCA:
€CTECTBEHHBIN 0TOOP. MexaHnu3m
JEHCTBHS €CTECTBEHHOTO 0TOOpA.
JIBroKymumii oToop.
MonudukarnronHas N3MEHIHBOCTb.
Cratuctuueckne 0COOEHHOCTH

MO (DUKAITIOHHONM3MEHYHBOCTH.
HacnenoBanue KoOJIM4e€CTBEHHBIX
MIPU3HAKOB.

KonuuecTBeHHbIE TPU3HAKH.
CpenoBasi ”BMEHYUBOCTD MPU3HAKA.
Koaddunment HacneayeMoctu
npu3Haka. OtBeTHa oT60p. [Tonck
T€HOB KOJIMYE€CTBEHHBIX TPU3HAKOB.
OAHOHYKJIEOTH/IHBIE BAPUAHTHI TEHOB.
JHK-uun. [TomHOreHOMHBIN aHanu3
acCcOIMaIlNN.

«Owmpbi» Hajg reHoMoM. [TocTrenoMHas
apa. OOpaTHas TeHETHKA.
«OMUKCHBIE» UCCIICIOBAHMUS.
[Iporeom, metabomnoMm. JlomecTukamus
Y IEHTPBI TEHETUYECKOTO
pasznooOpasus. [Toucku pacteHuii ¢
«XOPOUTUMUY» MPU3HAKAMH JIJISI
yenoBeka. L|eHTpbl reHeTH4eCcKoro
pazHooOpa3us. Hukonait iBanoBuY
Basunos. Ceneknusi.
KomOunanmonnas u rubpuiHas
cenekuus. I'ereposuc.

CoxpaHHUTh ¥ U3yYUTh T€HBI, YTOOBI
MeHsATh Oyayiee. Kak mpaBuibHO
XpaHuTh TeHbl. Kommekmn
T€HETUYECKUX PECYPCOB PACTEHUM.

[IpakTHKyM H/WIH HCCIIeTOBATEIHCKUM

MpOoeKT: MeToabl KyTbTUBUPOBAHUS in
VItroamst coxpaHeHus! TEHETUYECKHUX

PECYPCOB PACTEHHM U ISl YCKOPEHHOM

cenekunu ['eHeTnyeckne HEHTPHI B

Halllel cTpaHe. ' 1e 3aHuMarorcest

T€HETUKON U TEHOMUKOM [T HY X
CEJIbCKOI0 XO035MCTBRA.

TeHOTHUIIOB U
(heHOTHIIOBY.
Uccnenosarensckuit
MIPOEKT «AHAIU3
TE€HETUYECKOMN
CTPYKTYPBI MOMYJISILIUI
(Ha ocHOBe 3aKOHA
Xapnu-Baiinbepra)».
Ponesas urpa «ddexr
OYTBUIOYHOTO
TOPJIBIIIIKAY.
PosnieBas urpa
«EcTecTBeHHBIH
oTOO0p».
UccnenoBatenbckue
paboTsl
«MopaudukanuoHHas
U3MEHYHUBOCTD
pacTeHui B mpeaenax
BaIlleTO0 MeCcTa
KUTEITHCTBAY.
[IpakTuueckoe 3aganue
«ATPOHOMBI».
[IpakTuueckoe 3aganue
«["'omonoruueckue psaBL
HACJIEJICTBEHHON
U3MEHYHBOCTH.




Y4eOHO-MeTOANYECKOE M MATEPUAIBLHO-TeXHUYECKOe o0ecredeHus1 00pa3oBaTeIbHOI0
npouecca
1. YMKc«buonorusa. S5—O9xnaccel.bazoBeiii yposenb». B.B.Ilaceunux—M.: Ilpocsemenue,
2024.
DJIEKTPOHHbIE Y4eOHbIe Moco0us
http://www.metod-kopilka.ru Meroanueckast Konuika
3. http://fcior.edu.ruhttp://eor.edu.ru denepanbHbIi LEHTD UH()OPMAIIMOHHBIX
obpazoBarenbHbIX pecypcoB (OMC)
http://pedsovet.su I[Tenaroruueckoe cooOIIECTBO
5. http://school-collection.edu.ru Eaunas xoiiekius iudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB.
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Oob1ee ooopynoBanue (0MoJ10ruUs)

KoMmmiekT /J1eMOHCTpalMOHHOTO W J1adopaTopHOro OOOpYIOBAaHMS B COOTBETCTBHH C
nepeyHeM y4eOHOro o0OpyIOBaHHS IO OWOJOTHH JUIsi OCHOBHOW WIKOJIBI, YTO IO3BOJISET
BBITIOJTHUTh ~ MPAKTHYECKYID  YacTh  MPOTPaMMBI(JICMOHCTPAIMOHHBIE  AKCIICPUMCHTEI,
(pOHTAJIbHBIE OIBITHI, TAOOPATOPHBIE PAOOTHI).

Hudposas gadoparopus «Touka pocray
OObecnieunBaeT BBIINOJIHEHNE YKCIIEPUMEHTOB 110 TEMaM Kypca OUOJIOTUHU:
Kommekt CT JILI-16
MynbTHIATYHK
CeHCop-3/1eKTpO/Ibl: HANPSKEHUS
CHUIBI TOKA
TeMIIepaTyphl
pH
AKkceccyapsl:
Ka6ens USB coegnHUTENBHBIH
3apsiiHoe ycTpoicTBo ¢ kabeneM miniUSB
USB Anantep Bluetooth 4.1 LowEnergy
KoHcTpyKkTOp /17151 TPOBECHUS SKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO IO 3KCIUTyaTalluy Hu(ppoBoi 1abopaTopuu
[TporpammHoe oOecrieueHue
MeTtoanueckue peKOMeHIanu


http://www.metod-kopilka.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://pedsovet.su/
http://school-collection.edu.ru/

KAJIEHJAPHO-TEMATUYECKOE INTAHUPOBAHUE
Moayab «Kak )KMBOTHBIE U PACTEHHUS MPUCTIOCAOIUBAIOTCSD> (IBOJTIONUOHHASA
IK0JI0THs) 5-6 Kiacchl (36 yacoB)

Neri/mm TeMa Kon-
BO 1aH dakt
4acoB
Mpt uccneoyem syncusvie oovexkmet (6 uacos)
1 CBolicTBa U CTPOEHHE KUBBIX OPraHU3MOB. 1
2 Bun, 0cobb — opranusm Kak euHasi CucTeMa. 1
3 | Ananranuu (nmpucnocobnenus). [lonstue romeocrasza 1
XHBOTO opranu3ma. CriocoObl ero noiepKaHusl.

4 | IlonsTe BapuaTUBHOCTH mpu3HaKa. OrpaHuYeHUS 1

MOpP(}OIOTHYECKUX U (PU3UOIOTUICCKUX aaTaIHi.
[Toyemy opraHW3Mbl HE CTAHOBSTCS OCCKOHEYHO
OOJIBIIMMH, MATICHBKIMHU, BCESTHBIM.

5 UccnenoBarenbckue pabotrel «Bce au  (CHHUIBI, 1
Oenku, Oepesbl U T.11.) ouHakoBbie? DOTOKBECTY.
6 [TpakTuueckast padora «CocTaBisieM KHUTY PEKOP/IOB 1

paCTeHI/If/'I 1 )KMBOTHBIX HAICTO KpPash.

Bausnue oxpyacaroweii cpedwt na ycuevte opeanusmsl (12 uacos)

7 ®dakTopel  OKpyXarouieil cpeabl (abmoTHyeckue, 1
OMOTHYECKHUE, AaHTPOIIOTEHHBIE).

8 IIpakTrueckoe 3anaTue «L{Bet u Terioy. 1

°) [TpakTrueckoe 3angaTue «4To pacTBOPSAETCS B BOAEY. 1

10 | [Ipaktuyeckoe 3ansitue «nddy3us BemecTs B Bojae 1
(pacTBOpBI)», «/IBH>KEHHE PACTBOPOB MO LIBETKY.

11 | Ilpaktuueckoe 3aHsatue «Jleg mmaBaeT B BOJE 1
(alicbepru, 3amep3aHe BOJOEMOB)».

12 | llpaktuueckoe 3anarue «Jleqm mnpu 3amep3aHuun 1
pacImpsieTcs» (pa3pyuieHue KaMHsI
(mouBo0OpazoBaHme), 3aMep3aHue KIETOK).

13 | OcHOBHBIE 3aKOHOMEPHOCTH MTPUCTIOCOOTICHUS KUBBIX 1
OpPraHU3MOB K aOMOTHYECKHM (paKTopam.

14 | [Ipaktuueckoe 3ausitue «I1ly6a» 1

15 | IIpaktuueckoe 3ansTue «IIurMeHTh» 1

16 | IIpaktuueckoe 3anstue «Kak »XKUBOTHBIE TJIABAIOT B 1
BOJIe» (DKCIEPUMEHT C MUIETKOM).

17 | Uccnenoarennsckue paboTsl «BrnusHue cBera (Tera, 1

BJIQXKHOCTH, COCTaBa IIOYBbI) HA pacTeHUs B
€CTECTBEHHBIX MJIM MCKYCCTBEHHBIX YCIOBHIX)»

18 | UccnenoBatenbckue paboTel «Bnusaue cBeta (Tera, 1
BIIQXKHOCTH, COCTaBa T[IOYBbI) Ha pacTeHUs B
C€CTCCTBCHHBIX HNJIN I/ICKyCCTBeHHBIX yCJ'IOBI/ISIX»

Bzaumooeiicmeus sncusvix opzanuzmos (6 uacos)

19 | buoruueckue QaxTopbl. 3aKOHOMEPHOCTH pPa3BUTHS 1
MEKBHIOBEIX B3aMMOOTHOILICHUH.
20 | KosBomonuss  (XMIIHUK-KEPTBA; MapPa3UT-XO34HH) 1

DBOJIIOIHS CTPATETU JOOBIBAHUS TTHIIIH.

21 | CommansHOCTh. BHIBI-BCEIIEHIIBI. 1




22 | llepeuens pacTeHuii- BpeAUTENEH. 1

23 | UccnenoBarensckast  pabora  «HabOmromenwe 3a 1
B3aMMOOTHOIICHUSIMA KUBOTHBIX TIPH JTOOBIBAHUU
nunm» (KOPMYIIKA JUIS TTHI, JUISI TOPOJACKHUX WIIH
CEJIbCKUX KUBOTHBIX). BeO-kamepoD».

24 | UccnenoBarensckas  pabora  «PacmpocTpaHeHue 1
BHJIOB- CHHAHTPOIIOB B HAILIEW MECTHOCTH.

Yenosex 6 ycuznu pacmenuit u ycusomnwix (6 uacos)

25 | Aarponorennbie  ¢aktopsl. [IpaBma 1m, 4TO 1
HEPBOOBITHBIE JIIOJM KUK B FAPMOHUU C IPUPOAOH.
OpoMamiHMBaHWE M NPUPYUYEHHE JKUBOTHBIX U
pacTeHuil.

26 | 3aueM cracaTh BHIMUPAIOIINUE BUJIbI, KaK 3TO JENIaTh. 1

27 | KynbrypHble pacTeHus u ux aukue npeaku. I[louemy 1
BaXHO HX cCOXpaHATb. Pa3HooOpa3ue KyJIbTYpHBIX
pacTeHMd M MX 3HAYCHUE B JKM3HU 4YEJIOBEKA.
[Tpaktuyeckas paborta «Pa3HooOpa3ue KyJIbTYpHBIX
pacTEeHNH B BAaIllEM PETHOHEY.

28 | Kpacmas kuumra Bameit Tteppuropun. Ocobo 1
OXpaHSiEMbIE TEPPUTOPHUH, 3alOBEIHUKH Poccum u
Mupa.

29 | UccnenoBarenbckas paborta «Bnusanue 1

AHTPOIOTCHHBIX (PAKTOPOB HA Pa3BUTHE PACTCHUI B
rOpOie/HACEIIEHHOM IIYHKTE).

30 | Oxckypcus/mpaktudeckas pabora «OOIIT B Bamem 1
pPEruoHe — YHUKAJIbHbBIE O0BEKTHI TPUPOIBDY.

Ixonozuueckue nuwu (6 uacos)

31 | buocdepa — ogHa u3 BaxHeHmux oOojouek 3emiiu. 1
Yro Takoe «IKOJIOIMYECKHE HUIIM» U KaK OHH
dbopmupyrorcs?

32 | ®opmupoBanve 3HaHMH 1O  OHMOpazHOOOpa3UI0 1

JKU3HEHHBIX (POPM, TTOBEJIEHYECKUX MPUCITOCOOTICHUH,
Monu(dUKaMOHHAs HM3MEHYUBOCTH (HAa 0a30BOM

YpOBHE).
33 | PacTturenbHbIe COOOIIECTBA M X THIIBL. 1
34 | Pa3BuTHe U CMEHBI PACTUTEIBHBIX COOOIIECTB. 1
35 | UccnenoBarenbckue padOThl «IKOJIOTHYECKUE HUIIU 1
BOKpYr TeOs — omucaHue (PakTOpOB OKpyKarolien
Cpeab».
36 | UccnenoBatensckue  paboTel  «DeHOIOTHYECKHE 1
HaOJTIOICHUS Y.

Moayab «OcHOBBI pacTeHHEBOACTBA» 7-8 Kiaccnl (72 yaca)

Neni/m TeMa Koxn-
BO TUIaH daxt
4acoB
Beseoenue ¢ pacmenuesoocmeo (3 uaca)
1 | Yro-Takoe pacTeHHEBOJACTBO: OCHOBHBIE (DAaKTOPHI 1
BBIPAIIMBAHUS PACTEHUI.
2 HcTopus pa3BUTUS arpOXUMHUYECKUX 3HAHUH (paboThI 1




M.B. JlomonocoBa, 0. Jlubuxa, byccenro, B.B.
HoxyuaeBa, K.A. Tumupszena, I1.A. Koctoruena, JI.H.
[IpstHUITHUKOBA | 1IP.).

[Tpaktuyeckas pabdora «bouka JInGuxan.

1

Azpomexnuueckuiui yxcnepumenm (6 uacos)

[IpaBuna NOCTAaHOBKHU arpO3KCIIEPUMEHTOB.

1

ITocTanoBka OKCIICPUMEHTOB C paCTCHUAMMU.

HJ'IaHI/IpOBaHI/Ie SKCIICPUMCHTA.

UccnenoBarensckas padora «PakTopbl, BIUSIOLINE
Ha IpopacTaHue CeMsH (POCT MPOPOCTKOB)».

1
1
1

Onenka pe3yabTaTOBIKCIIEPUMEHTA.

|

|00 ~N oo~

OcBoeHue TEXHOJIOTUHN KPYTJIOTOJTUYHOTO
BBIDALIMBAHKUSI ~ CAJIATOB M MHKPO3CICHH B
KOHTPOJIUPYEMBIX HCKYCCTBEHHBIX YcioBusax. COop
YCTAaHOBKM Ui BBIPAIIMBAaHUA  PAaCTCHUH B
KOHTPOJMPYEMBIX YCIOBHUSX.

Ponb xumuueckux ynemenmos ¢ numanuu pacmenuit (21 uac)

10

Bonma. PactBop. BbITsDkKa. AHHOHBI, KaTHOHBI,
ANEKTPONPOBOJHOCTh U pH pactBopa.

1

11

Poap XxuMHYECKUX B3JIEMEHTOB B IMHUTAHUU paCTCHHﬁ.
HonyquHe IMUTATCIIbHBIXBCUICCTB PACTCHUSAMM.

1

12

[Ipaktuueckass  pabora «CXeMmbl  THUTATEIbHBIX
pactBopoB. Pacuer 103 yaoOpeHuit AJig MUTaTeNbHbIX
pPacTBOPOBY.

13

VY no6penus: OpraHUYeCcKHUe, MUHEpaJbHBIE,
MUKpPOOHOJIOTUYECKUE.

14

Tunel  nuranus  pacteHud.  BosgymHoe
MUHEpPAJIbHOE (KOPHEBOE) MUTAHNUE PACTEHUH.

15

Baxuelimue xanuiinele, QochopHble U A30THBIE
y00peHusi, X CBOICTBA.

16

[Ipocteie u cnoxHble ynoOpenus. IIpakTuueckas
pabora «[IpaBuna cMenmmBanust y1oOpeHHi»

17

[Tpaktnyeckas  pabora  «lIlutaHme  pacTeHMii:
TEXHOJIOTHS IIPUTOTOBJIEHUS IUTATEIIBHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYp».

I I

18

Poct m pasBuTHMe pacTeHui: 3Tanbl OHTOIEHE3a,
(dakTopbl, BIMAIOIIME HA POCT pACTEHHUI: CBET,
I'yCTOTa MOCaJ0K, MUTaHHe, CyOCcTpart.

19

[TpakTnueckas paborta «MOHUTOPHUHT
MHUHEPAIBHOTO TUTAHUS PACTECHUI.

20

Oco0eHHOCTH TTUTAHUS PACTEHHUI a30TOM. A30T U €ro
3HaYeHUE B KU3HU pacTeHui. DopMbl a3zoTa U HX
MIPEBPAILICHHUE B TTOYBE.

21

Hcrounuku ¢Qocdopa s pacteHus. 3HaueHHe
dbochopcoaepkamux CoeTMHEHU B KieTke. Poib
MaKpo’pruyeckux  coeauHeHuit  ¢ochopa B
SHEPreTHIecKOM OOMEHeE.

22

Bnusane  kanua < Ha  (Qu3MYecKHe ~— CBOWCTBa
IOPOTOIUIa3Mbl, HAa (EPMEHTHI  YIJIEBOJOPOIHOIO
oOMeHa, cuHTe3 OenkoB W Jnp. Ponb kamus B




NoAJep>)KaHUM HMOHHOro OanaHca B TKaHIX, B
MpolIeccax CaMOPETryIISIIUN.

23 | PerynstopHas u CTpyKTypooOpa3oBaTeiabHas pPOJb 1
KaJbIUsl. YUacThe B 00pa30BaHUU KIETOYHON CTCHKH,
HNOJJEP)KAaHUU CTPYKTYpbl MEMOpaH U PEryisiius Ux
MIPOHULIAEMOCTH.

24 3HaueHWEe MarHusi B MeETa0OJIM3ME PaCTCHH. 1
Maramii B cocrtaBe XJopoduiia, CXOICTBO
xjopoduiuia U TEMOIVIOOMHA KaK CBHUACTEIIBCTBO
€JIMHCTBA OPTaHUYECKOr0 MUPA.

25 | Cepa u ero OCHOBHBIE COCIWHEHUSA, UX pOJIb B 1
CTPYKTYPHOM OpraHu3auud KJIETKH, Yy4acTue B
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIX.

26 | MuKpO3IIEMEHTBI. IIpencraBnenus 0 poin 1
MHKPORJIEMEHTOB B~ MeTabosiu3Me  pacTeHuil.
Oco0OeHHOCTH MOCTYIJIEHUS MHUKpPODJIEMEHTOB B
pacrennusa. CHHEpPrU3M M aHTAarOHU3M DJIEMEHTOB
IIUTaHUs PACTCHUM.

27 | PacturennHas JMarHoCTHUKa u METObI 1
UACHTH(DHUKAIIMM  HEIOCTAaTKa/M30bITKA  AJIIEMEHTOB
MUTaHHUS.

28 | IlpaxTuueckas padbota «PactuTtenbHas TUarHOCTUKA. 1

29 | UccnenoBarenbckass padora «OIEHKa COCTOSIHUS 1

KOMHATHBIX PAaCT€HHM, pacTEHUHM Ha LIKOJIBHOU
TEPPUTOPUH, YCTAaHOBKA IPUYMH IATOJIOTMYECKHUX
COCTOSIHMH (IIPU HAJIMYUH)».

30 | UccnenoBarensckas pabota«OreHka BJIASTHUS 1
pa3IMYHBIX  DJIEMEHTOB  HA COCTOSHUE PACTECHHI
(cocTaByieHHE PA3IMYHBIX TOJKOPMOK).

Pezynsamopuot pocma pacmenuii. 3awuma pacmenuit (5 uacos)

31 |Illomsatme o  peryasaTopax pocTa  pPACTEHUM. 1
CTuMynSITOphl 1 KHTUOUTOPHI POCTA.

32 | IIpaktuueckas pabora «@UTOMOHUTOPHUHI U OLIEHKA 1
cocrosiHust  pacteHuil. CoBpeMEHHbIE  CIOCOOBI
MOHHUTOPHHTa.

33 | UccnenoBarenbckas paborta «Bnusiaue 1

reTepOayKCHHAa Ha IpopacTaHHe (POCT Ha pa3HBIX
CTa/IUSX, B PA3HBIX YCIOBUSIX) Pa3IMYHBIX PACTCHUI.

34 | 3amuTa pacTeHU OT BpPEOUTENE: OCHOBBI 1
O6uomerosa.
35 | IIpaktuueckas paborta «MHCcekTapuu: mpaBuia u 1

YCJIO0BUSA pa3BCACHUS TOJC3HBIX HACCKOMBIX)).

Boonas, necuanasn u nougennasn Kyibmypol, UxX nPUMEHEHUE 8 8bIPAULUCAHUU
pacmenuit. Qusuonocus pacmenuii (9 uacos)

36 | Boanas, mecuaHas W TOYBEHHAas KYyJIbTYpbl, HX 1
NIPUMEHEHNE B BBIpAIIUBaHUU pacTeHU.
[TpakTnueckas pabora «KopHeBoe aBiIeHHEY.

37 | Boanslit pexum pacrenuit. Ilpaktuyeckas pabota 1
«[IpuroToBneHne mpemapara  YCTBUI[  METOJOM
CIICTIKAY.

38 | UccnenoBarensckue paboThl: «Brnusaue ycmoBui 1




COJIep’KaHusl PACTEHUHN Ha KOJIWYECTBO YCTHUI).

39 | ®orocuHTE3 — YHUKAIBHBIN IPOLECC PACTCHUM. 1
[TpakTuyeckas pabora «PyHKIMOHATbHAS
JIMarHOCTHKA PACTECHUH 110 aKTUBHOCTHU
XJIOPOILIACTOB

40 | HccnenoBarenbckas paborta «Omnpenenenue 1
xnopopmmia A u b, omneHka (HOTOCHHTETHYECKOU
AKTUBHOCTH PAacTeHUW H (HaKTOPOB, BIMSIOIMINX HAa
HEe.

4] | @akropel pocTa pPACTCHUM: BO3AYX U a’pauus. 1
["a3000MeH Ipy OecriOUBEHHOM BbIpalllIBaHHH.

42 | llpaktuueckass pabora «Aspauusa, CO2 u O2. 1
JlpIxanue pacTeHHiN».

43 | Ilpaktuueckas pabota «/[pixaHue pacTeHHi: OIIEHKa 1
MHTCHCUBHOCTH JbIXaHMsI PACTCHUIH IIJIOIOBY.

44 | UccnenoBarenbckue paboTel: «BiusHue crocoba 1
BBIpaIIUBaHUs (COCTaBa MUTATEIHLHOM CMECH, CXEMBI
BHECCHHMS) Ha POCT W  Pa3BUTUSA  Pa3IMYHBIX

pacTeHu».
Kynemypuwvie pacmenus. Cospemennvie acnekmut cenexkyuu (20 uacoe)
45 | Kak yenoBek crajn MCHoJb30BaTh pacteHusi? CBs3b 1
pPa3BUTHS IMBUIN3AIMU YEIOBEKA U OJIOMAITHUBAHUS
pacTeHuil.
46 | Homectukamusa. [duckyccus «Jlomectukauus, Bce JU 1

pacTeHuA MU KUBOTHBIC, KOTOPBIC XUBYT pAAOM C
YCIOBCKOM UM OIIOMaHIHI/IBaIOTCSI? MoxHO 1|
CUUTATb TapaKaHa OJOMAIlTHCHHbIM JKMBOTHBIM?»

47 | HacaencTBeHHOCTh M H3MEHUHMBOCTH — OCHOBHBIC 1
CBOMCTBA KUBBIX OPTAHU3MOB.

48 | U3menunBocTb. Buabl ”3BMEHUYUBOCTb.

49 | IIpaktuyeckas pabota «MoudukanroHHast
M3MEHYUBOCTb (JIUCThS, UTOJIKU C OJHOTO JAEPEBA).

50 I'en — MarepranbHbIl HOCUTEIb HACIEICTBEHHOCTH U
U3MEHYUBOCTH.

51 | JloxaiM3anms TEHETUYECKOrO MaTepuaja B KIIETKE.
Henenune knerok. Perumkanus JJHK.

52 | OcHoBHasg  jgormMa  MOJIEKYJSIpHOH ~ OMOJIOTHH.
Tpanckpunuus. Tpancisiius. Myranun.

e e e

53 | IIpakTuueckas pabora «I'eH — HHCTpYKLUsA 1O cOOpKe
KJIETKH (Ha Oucepe WM KOHCTPYKTOPE)»

54 | Ilpaktuueckass pabora «Mytauuss Ha OyTtepOpoje 1
(;moboit  00beKT U3 mpenplaymied  paloThl, TAe
U3MEHEHHE HHCTPYKLIUH TpPUBEIET K HM3MEHEHHIO
BHEIIHET0 BHJ1a 00BEKTa)»

55 | Dddext OyTBIIIOYHOTO TOPJBIINIKA U TEHETUYECKOe 1
pasHooOpasue.
56 | 3unauenue pabort H.1. Basunosa. 3akoH 1

TOMOJIOTHYCCKUX PAJOB.

57 | llpaktuyeckas pabora mo rpynnam «OTkyna Ha 1
HAIllUX CTOJaX (PYKTHI/OBOIIN/3IAKI.

58 | OcHOBHBIE METOIBI CEJIEKIIUH. 1




59

[IpakTuueckas pabota «BwipammBaem ropox. Kak
MIPOBECTH CKPEIIMBAHUE TOPOXAY.

60

Ecte 1m xu3Hp B npobOupke? buorexHomorus
KYJIbTYPHBIX PACTEHUMN.

61

HccnenoBatenbekas pabora «BeIpamuBanne
pacTeHui B mpoOHUpKe»

62

Kak uenoBek MoxeT MOANGUIIUPOBATH pacTeHUs?

63

['enernyeckoe  penakrupoBanue. CoBpeMEHHbIE
MOIXO/IbI u JOCTHXKCHUS TE€HETUYECKOTO
pEeIaKTHUPOBAHUS PACTCHHIA.

I I

64

[lpakTiueckas  pabora  «['eHOMHBIE  HOMKHHMIIBI
(MonenmupoBanue padboTsl cuctembl CRISP-Cas).

Pacmumenvnasn npodykuus

(8 uacoe)

65

Hanzemnble n mom3emMHbie opranbl pactenuid. [ToOer
U BUIOM3MCHCHHBIH T1o0er pacrteHuid. CrocoObI
Pa3MHOYKEHHUS PACTEHUH.

66

[Tonsitue 0 KauecTBe MPOJTYKTOB
MATaHUA. [TpoGieMbl  KOHKYpEHILIUU
OTEYECTBEHHBIX MPOIAYKTOB MUTAHUS C UMIIOPTHBIMH.

67

Jloructuka [OCTaBKM M CpPEACTBA  COXPAaHEHHUS
IIPOJIYKTOB ITUTAHHUS.

68

[Tpaktuyeckas pabota «lIpenensHo nOMyCTHMBIE
koHueHtpauuu  (IIAK) wu  meroasl  KOHTpoist
0€30I1aCHOCTH PACTUTENbHBIX IPOAYKTOB IUTAHU.

69

hdHKpOBCHeHLZHOHGSHOCTBIIT@XHOHOFHH.

70

HccnenoBarensckas pabora «OueHka KayecTBa
BBIPALLICHHON MHKpoO3ejneHu» (JInbo cBos, aub0 U3
MarasuHa).

71

XUMHUYECKUI aHanu3 NPOAYKLIHH. OcHoOBBI
CHEKTPO(POTOMETPHUH. IToTrenunomeTpus.
Xpomatorpadus. Ilpaktudeckas pabora «MeToabl
OLICHKM  KayecTBa  PACTUTEIbHOW  NPOIYKLUH:
XpaHEHHWE U COXPAHHOCTb IHTATEIbHBIX BEIIECTB»
(o mocTynmHomMy 000pyAOBaHHUIO).

72

HccnenoBarenbckast paborta «Omnpenenenue
ButamMuHa C MeToloM 0OpaTHOrO THUTPOBAaHUS B
TJI0/1aX Ha pa3HOM CPOKe (Croco0e) XpaHEHUs».

Mooyns «buomexnonozus» 7-8 knaccot (12 uaca)

Norm/mt

TEMAa

Koun-

BO
qacoB

I1J1aH

dakt

Buomexnonozcusn (5 uacos)

ITonsarue OMOTEXHOJIOTHH. 3ayeM  4YeJloBEKY
OMOTEXHOJOTHH, B YeM WX MPEUMYILIECTBO Tepes
XUMHUYECKUM CHHTE30M.

1

OCHOBHEBIE OUO00OBEKTHI OMOTEXHOJIOTHH:
MIPOMBINIJICHHBIE MHUKPOOPTaHU3MBbI, KIETKA U TKaHU
pacTeHUl, )KUBOTHBIX M Y€JIOBEKa, OMOKATaIN3aTOPHI.

[Tpaktnueckass pabora «lIpumepbl mnpuMeHEHUS




OHMOJIOTUYECKNX OOBEKTOB B TBOEH KU3HW.

Ceipbe 1151 OMOCHHTE3a U OLIEHKA €ro OMOJIOTHYECKOM
neHHocTH. OCHOBHBIE MCTOYHHMKH YIJepoja, a3oTa,
dbocdopa, MUKPOIIEMEHTOB.

Hccnenoanue HOBBIX HMCTOYHUKOB CBIpb4,
pa3paboTKa HOBBIX NHUTATENbHBIX cpel. MeTomsl
ONTHMU3ALMUIIATATENBHBIX CPELL.

Muxkpoouonozus (15 uacos)

[TonoxeHnue NMpoOKapuoTOB B CUCTEME OPraHUYECKOTrO
mupa. CTpoeHHeOaKTEPHATIBHON KIICTKH.

Knaccudukanus 6axrepuii. Mopdosorus OakTepuid.
[IpocTeie W  CIIOKHBIE METOABl  OKpAITUBAHUS
OakTepuil.

dwusmnonorus OaKTEpHii: MHUTAaHUE, JbIXaHUE, POCT H
pa3sMHOKEHUE.

3HAaKOMCTBO C JOMEHOM ApxeH (IKCTpeMO(pHUIBLHOCTD,
0COOEHHOCTH CTPOSHHUS KJICTKH).

10

JlaboparopHas pabora «PUKCHPOBAHHBIE IIPENapaThl
6akrepuil. Ormpenenenue GOpMbl  IPEUIOKEHHBIX
KYJIbTYp MHUKPOOPraHMU3MOB, HCIIONb3Ysl IPOCTOU
METO]T OKPACKU»

11

Jlabopatopnast ~ pabora  «OmpeneneHue  TUNA
KJIETOYHOM CTEHKHM METOAOM OKpallMBaHHUS IO
['pamy» (1Ipu HAIMYUK PEAKTUBOB).

12

MosnouHokucnoe u CIIMPTOBOE OporkeHue.
doToTpodHBIC U XeMOTpOhHBIE OAKTEPHH.

13

Kunernueckoe OINHCaHue nporecca pocta
MUKpPOOPTraHM3MOB.  OKCIOHEHLIMaJIbHAas  MOJEIb
pocta. Kunernka ru6eiar MUKpOOPraHU3MOB.

14

JlaGopatopHas pabota «[TpuroroBnenue
NPYKAU3HEHHBIX npenapaToB MOJIOYHOKHCJTBIX
OaKTepHi».

15

[TaTtorennsle Oaktepuu. YymHas magouka U yepHas
CMepTh, OOTYNIN3M, CTOJOHAK, TyOepkyne3. Vctopus
060pbObI C GaKTEpHATLHBIMUA WH(EKIMSIMH.

16

Jlaboparopuas pabora «IloceB cmpiBa ¢ pyk Ha
yamku [letpmy.

17

JlaGopatopHas pabota «Mopdomnoruueckas
XapaKkTEpUCTUKA BBIICIICHHOM YHCTOM KYJBTYpBI:
XapaKTepUCTHKa KOJIOHHMHU, (opma OakTepuid, TUI
KJICTOYHOW CTEHKH.

18

BoitHa  OeckOHEYHOCTH:  aHTHOMOTUKUM  MPOTHB
Oaktepuii. MexaHM3MBl JIEWCTBH aHTHOMOTHUKOB.
JlaGopatopHas pabota «CpaBHeHHE pocta
MHUKpPOOPTraHM3MOB Ha yamike 0e3 U ¢ J100aBlieHHeM
AHTHUOMOTHKOBY

19

[Ipumenenue Oaktepuil uyenoBekoM. Kunetnueckoe
OINMCaHNE O6uocuHTe3a IIPOJYKTOB
MUKpOOpraHm3Mamu. baktepuu, KOTOpble MOTYT
pasnmarate IulacTHK. MccnemoBartenbckas —pabora
«Bpiienenne MOJIOYHOKHCIIBIX OaxkTepuid,




HCCICAOBAHUEC UXAKTUBHOCTH)).

20

MuKpoopranu3msl B arpoOMOTEXHOJIOTHH. 1
UccnenoBarenbckas pabora «Beigenenue 6akrepuid
IIOJIE3HBIX JUIsl PACTCHUI.

Jykapuomuueckue op2anu3mvl 8 GUOmMeExXHO102UuU (naecHesvle 2puobsl,
opoicocu, 6ooopocau) (12 uacos)

21

[InecueBbie TPUOBI MPOAYLUEHTHl OHMOJIOTUYECKU 1
AKTHBHBIX BEIIECTB.

22

OO01mas XapakTepUCTHKa JPOAOKEH CaxapOMHIIETOB. 1
Hctopus ucnonap30BaHusl IPOXKIKEH B TpaauIMOHHON
OuoTexHONOrMu.  TeXHONOruM  BHHOAENUS U
xJjie0oneueHus, CHelHATU3UPOBAHHbIE pacsl
JIPOKIKEH.

23

Merabonu3m  npoxokei.  Peakiust  cupToBOrO 1
Opoxxenus. JlaboparopHast padora «llomcder kieTok
JIpOXKen B kamepe [ opsieBay.

24

Jlabopatopnasi pabora «OOHapyXeHHE MPOAYKTOB 1
CIUPTOBOrO  OpOXKECHUs: OITWUIIOBOTO  CIHPTA U
YTIICKHCIIOTO Ta3ay.

25

[TomyueHne BTOPUYHBIX META0OIUTOB B JAPONKIKAX. 1
Hpoxxu Kak mpoaylneHTsl onororuuBa. [lomydenue
I[EJIEBBIX OCJIKOB B IPOAOKAX.

26

OcobenHoCTH BEI'CTaTUBHOTO i II0JIOBOT'O 1
pasMHOXEHUs1 y npoxoked. Jlabopatophas pabora
«Habimoieane pa3sMHOXKEHUS IPOACIKEBBIX KIETOK.

27

[Tpaktuueckass pabota «OCHOBHBIE BHIBI KBaca 1
U ux XapakTepuCTuKa»,  «poxokun  u
MOJIOYHOKHUCTIbIE OaKTepHH, TMpPUMEHSEMbIE IS
IIPOM3BOJICTBA KBACAY.

28

[Tpaktuyeckas pabora «CpaBHUTENBHBIA aHAIU3 1
pa3BUTHUSL JIpOAOKEH B adpoOHBIX M aHa’POOHBIX
YCIIOBUSIX).

29

IIpakTnueckas pabota «MeTonapl OIIEHKH 1
CBOMCTB XJieOomeKkapHbIX Jpoxxkeil. OcobeHHocTH
MIpUMEHEHUS MIPECCOBAHHBIX, CYIIIEHBIX i
MHCTAHTHBIX JIPOKKEN».

30

HccnenoBarensckas pabora «BausHHEe (QU3NUKO- 1
XUMHYECKHUX (dakTopoB Ha Ka4ecTBO
OMOTEXHOJOTHYECKONH MPOAYKIMU (KBac, Kedup,
CBIp, XJIEO U AP.)».

31

Bomopocnmu  —  mepcHeKTHBHBIM  OOBEKT Ui 1
MIPOU3BOJICTBA Oenka u YTJIEBOJIOB.
buorexHonornueckue MeETOAbl OYHUCTKM OTXOJOB
MPOU3BOJCTB. BUOPUIBTPHI, a3POTEHKH, METAaHTEHKH,
OKCUTEHKH. AKTHBHBIA WJI U BXOJAIIME B HETO
MUKpOOpraHu3Mbl. Vcmnosiab3oBaHue Boaopociei B
OUYUCTKE CTOYHBIX BOJ.

32

UccnenoBarenbckass pabora «Bnusaue ¢dusmko- 1
XUMHUYECKHX (AKTOPOB HAa POCT  BOJOPOCIH
(Chlorella vulgaris)».

Hacneocmeennas ungpopmayusn (8 uacos)




33 | HacnencTtBeHHOCTP M HM3MEHYHMBOCTH — OCHOBHBIC 1
CBOMCTBA UBBIX OPIraHU3MOB.

34 | U3menuuBocTh. Buabl N3MEHYMBOCTD. 1
35 [IpakTnueckas paborta «MoaudukanronHas 1
M3MEHUYUBOCTb (JIUCThS, UTOJIKU C OAHOTO JAEPEBA).

36 | I'en — maTepuanbHblii HOCUTEIIb HACJIECACTBEHHOCTH U 1
W3MEHYUBOCTH. HyxnenHnoBeie KHCJIOTBI.

Jlokanuzanuusi reHeTHYeCKOro Marepuana B KIETKe.

37 | Henenue xierok. Penmukanus JIHK. 1

38 | OcHoBHAas JorMa MOJICKYJIIPHOU OHOJIOTHH. 1
Tpanckpunuus. Tpancisiiusa. Myranuu.

39 | IIpaktuueckas padota «I'eH — HHCTPYKIIUS 10 cOOpKe 1
KJIETKH (Ha Oucepe Ul KOHCTPYKTOPE)».

40 | Ilpaktuueckass pabora «Mytanus Ha OyrtepOpoje 1
(;mroboit  00BeKT W3 Tpenbiaymield  paboThI, TC
W3MEHEHUE HMHCTPYKIUMU NPUBEAET K H3MEHEHUIO
BHEIITHETO BU/Ia OOBEKTA).

Bupyconozus (6 uacos)

41 | IlonoxeHue BHUPYCOB B CHUCTEME OPraHUYECKOIO 1
mupa. CTpyKTypa U XMUMHUYECKHICOCTaB BUPYCOB.

42 | Knaccudukamuss BupycoB. Pempomykiusi BHPYCOB. 1
[TpocMoTp HOKYMEHTaIBHOTO GUIbMa O BUPYyCaXx.

43 | Bupycel - B0o30yauTenn HWH(PEKIMOHHBIX OOJE3HEH. 1
OHKOBHPYCHI.

44 | bakrepuodaru:cTpoeHue, CBOMCTBA, IPUMEHEHHE. 1

45 | Ilpaktuueckas pabora «Meroa pa3BeacHUII», 1
«TurpoBanue 6akTepruodaropy.

46 | buonornueckue MeTo bl OOPHOBI C BUpyCaMHU. 1

I'ennas unsncenepus u o6uomexnonozuu (8 uacos)

47 | OcHOBBI FeHHOU MHXXEHepuH. BekTopa. 1

48 | Cneuuduueckue hepMeHTH OaKTEpHUit. 1

49 | Ilpaktuueckass paboTra «IHIOHYKJI€A3bl PECTPHUKIIUU 1
(paboTa ¢ HYKJICOTHIHBIMH IOCIECIOBATEIBLHOCTSIMU
Ha Oymare)».

50 buorexHomnoruu NPOAYKIIUU OCIIKOB B 1
OakTepuadbHBIX KyIbTypax. JlOCTH)KEHHsSI T'€HHOM
UH)KEHEPUHU U OMOTEXHOJIOTHH.

51 | CRISPR/Cas — cucremMa aJIaIITUBHOTO 1

UMMYHHUTETAa OakTepuii M apxeil.

52 | llpaktuueckast pabotra «['€HHblE HOXHHUIBI - 1
CRISPR/Cas (MmonenupoBaHue Ha Oymare)»

53 | I'MO. Metoas! nonyuenus ['MO. 1

54 Hrpa-guckyccus «Beurpaii rpaHT Ha CO3/1aHUE 1
I'MO».

Bbuomexnonozuu 6 srcusomnosoocmee (8 uacos)

55 | AoMecTukanus OCHOBHBIE JIOMAIIHHE JKUBOTHBIE; 1

COBPEMEHHBIC OKCIEPUMEHTHI 0  JIOMECTHKAIHH
KUBOTHBIX (JIUCHUIIA, HOPKA U JIp. — IKCIEPUMEHTBI
HAy4YHOM IIKOJIbI akajieMuka bensesa).




56

Huckyccusa «JlomecTukanus, BCe JIM pPAcTEHUS H 1
JKUBOTHBIC, KOTOPBIC KUBYT PAAOM C YCJIOBCKOM UM
oJloMalIHUBaOTCI? MOXHO JM CUUTaTh TapakaHa
OJOMAIIIHCHHBIM SKUBOTHBIM?Y.

57

COBpeMeHHble METOJbI B JKHUBOTHOBOJCTBC: 1
TPaHCIIJIaHTAall A 3M6pI/IOHOB, XUMCPHBIC XKUBOTHBIC,
KJIOHUPOBAHUC.

58

[TpakTudeckass padora «MeToauka KIOHUPOBAHUS 1
(MoneupoBaHue Ha Oymare)y.

59

OcHOBHBIE 0O0JIE3HH XKUBOTHBIX M POJIb MATOTEHHBIX 1
MHKPOOPTaHM3MOB W  Iapa3uTOB B  Pa3BUTHH
3a0071€BaHUN JIOMAIIHUX JKMUBOTHBIX M OCHOBHBIX
Mepax OOppOBI C  HHUMH; pOJIb  TIOJIE3HBIX
MHUKPOCUMOMOHTOB B OPraHU3M€ )KHUBOTHBIX.

60

[TonoxurenpHoe ©  1MOOOYHOE (OTPUIIATEIIHLHOE) 1
BO3JICHICTBUM aHTUOMOTHMKOB Ha OPraHuW3M B XOJI¢
JICUCHHSI JKUBOTHBIX; ILEIM M 3aJaud BETECPUHAPHU.
BHOTEXHOJIOTHSI KOPMOBBIX TPEIIAPATOB.

61

[TpakTuueckass pabora «CocTaBieHHE palMOHA 1
MUTAHUS ~ JKMBOTHOTO, pacyeT  pacxol0oB  Ha
COJIepIKaHuey.

62

HccnenoBarensckas pabora «OreHka KadecTBa 1
MOJIOUHONIPOAYKIIUNY.

Buomexnonozuu 6 pacmenuesoocmee (10 uacoe)

63

OCHOBHBIE METOJIBI CeNeKIuu. [ mopuan3amnms. 1

64

®opmbl 0TO00pa. OCHOBHBIE HANpaBIECHUS CEICKIMH: 1
YVIY4YIIEHUE  YpPOXKAWHOCTH,  YCTOMYMBOCTH K
OMOTHUYECKUM U aOMOTHYECKHM (haKTOpaMm.

65

[TpakTnueckast pabora «BeipammuBaem ropox. Kax 1
IIPOBECTHU CKPELIMBAHUE Y TOPOXa.

66

Uctopusa cenexkunu B Poccunm u mupe, ucCTOpUs 1
pa3BUTHS BAXKHEHIIUX COPTOB KYJIBTYPHBIX PACTEHHIA.

67

OCHOBHBIE TOJXOMABI CENEKIUH MU OHOTEXHOJOTHH 1
KYJIbTYPHBIX pacTeHui, ['mOpuauzanus, oTaaneHHas
ruOpuIu3anysi, HUCKYCCTBEHHBIH OTOOp, IeTepo3uc,
TpaHcopmarus, MyTareHes, TCHETUYECKOE
pelaKTUPOBAHHUE).

68

Kaxk yenoBek MmoxxeT MOAMPUIIUPOBATH PACTCHUS? 1

69

I'ennas  uHKeHepust — pacteHuid: Uro  Takoe 1
TeHETUYECKasl WH)KCHEpUs pacTeHuil. TpaHCreHHbIE
pacrenuss. Metoasl  nomydeHus.  OOpas3oBaHue
OIyXOJIEH Y PACTEHHUH.

70

ArpobakTepuanbHas TpaHchopMmaus: Ti-mma3zMusbl. 1
I'ensl T-/THK. MonexyIapHO-TeHETUUECKUE
MEXaHHU3MBbI TpaHCchOpMaIUH.

71

I'enetnyeckoe penaktupoBanue. CoBpeMEHHbBIE 1
MOAXOJIbl M JIOCTHXKEHUS TeHETUYECKOTO
penaktupoBanus pacrenuil. Ilpaktuyeckas pabora
«['eHOMHBIE HOXHHIIBI (MOJEIUPOBaHHE PAOOTHI

cucrembl CRISP-Cas).

72

buorexHonorus KyJabTYpHBIX PAaCTEHHM. 1




HccnenoBarenbckas padora «BeipamuyBanue
pacTeHuii B mpoOupKe (MOKHO BOCIIOIH30BATHCS
pe3ylbTaTaMy NPeblIyIIuX SKCIEPUMEHTOB 110
COCTABJICHUIO MTUTATEIbHBIX PACTBOPOB ISt
pacTeHUM )».




