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COJIEP’)KAHME

IHosicHuTeIbHASA 3aAIIUCKA

AKTyaJbHOCTb ¥ HA3HAYEHUE NIPOTrPaMMBbI

BapuanTs! peanu3anuu nporpaMmsl 1 (GOPMBI IPOBEICHHS 3aHATHIA
B3anMocBs3b ¢ mporpaMMoi BOCIMTaHUS

Oco6eHHocTH pabOTHI IIearora 1o nporpaMme

Conep:kaHue Kypca BHEYPOUHO¥ 1esITeTbHOCTH

Moaynb «Kak )KHBOTHBIE U PACTCHUS MTPUCTIOCAOTUBAOTCS (IBOJTFOIIMOHHAS IKOJIOTHS )
5-6 kmaccer (68 yaca)

Moayns «OcHOBBI pacTeHHEBOICTBaY 7-8 Kiacchl (68 yacoB)

Monyns «buotexnonoruny» 7-8 kimaccel (68 yacoB)
Moayns «MosiekyssipHbie OCHOBBI (hu3nosoruu u papmakosorum» 9 kiacc (68 yacos)
Monynb «MosekynaspHble OCHOBBI ceneKun» 9 kiace (68 yacon)

IlnannpyemMsble pe3yabTaThl 0CBOCHHS KYyPCa BHEYPOUHOM JeSITeIbHOCTH
JIM4HOCTHBIE PE3YAbTATHI

MeranpeaMeTHbIE pe3yIbTaThl

IIpenMeTHBIE pe3yabTaThI

TemaTuveckoe MJIAHUPOBAHUE

Monynb «Kak KUBOTHBIE U paCTEHUS MPUCTIOCAOIUBAIOTCS» (IBOJIIOLIMOHHAS SKOJIOTH)
5-6 kmaccer (68 yaca)

Moaynb «OcHOBBI pacTeHHneBOACTBa» 7-8 Kitacchl (68 yacoB)

Monynb «buotexnonorun» 7-8 kinaccel (68 4acoB)

Moaynb «MoJeKyIspHbIe OCHOBBI (PU3HO0IOTHH U (hapmakossorum» 9 kiacc (68 yacos)
Monyns «MoJeKyisipHble OCHOBBI CelIeKIun» 9 kinacc (68 4acoB)



HHOACHUTEJIBHAA 3AIIMCKA

HanpagsJsiennoctn nporpammbl:  JlomonHuTenpHas — oOlIepa3BUBAIOIIas — pOrpaMma
«3aHUMAaTEIbHOE ECTECTBO3HAHUE) UMEET TEXHUUECKYIO HAIIPABJIEHHOCTD.

AKTyaJIbHOCTh M Ha3Ha4YeHHMe mporpammbl. [Iporpamma paspaboTraHa B COOTBETCTBUU C
TpeboBanusamMu DenepanbHOrO TOCYIapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa OCHOBHOTO OOINEro
o0Opa3oBaHus, OPUEHTHPOBaHA Ha OOecleYeHHEe WHIMBHUIYaTbHBIX MOTPEOHOCTEH OOydaromuxcs u
HaIpaBJIeHAa Ha JOCTWXEHHUE IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHMS MPOrPAMMbBI OCHOBHOI'O OOIIETO
o0pa3oBaHusl ¢ y4eTOM BBIOOpa ydacTHUKaMH OOpa30BaTEIbHBIX OTHOMICHWH KYpCOB BHEYPOUHOMN
NESITEIbHOCTH. JTO MO3BOJIsIET 00ecneunTh €IMHCTBO o0s3aTenbHbIX TpeboBanuit ®I'OC Bo Bcem
MIPOCTPAHCTBE LIKOJIBHOTO 00pa30BaHMs: HE TOJBKO Ha YPOKE, HO U 3a €ro IMpeJieaMu.

AKTyallbHOCTh peayi3allii JAHHOM MpOrpaMMbl 00yCIIOBIEHA caMOil 0COOEHHOCTBIO IPOEKTHO-
HCCIIEIOBATENIbCKON JESITENBHOCTU. JTa JESATENIbHOCTh JIEKUT B OCHOBE MO3HABATEJILHOTO HMHTEpeca
pedeHKa, sBIsieTCs 3aJI0TOM YMEHUs IJIaHUPOBATh JHOObIE IEHCTBUS U BaXKHBIM YCIOBUEM YCIIEUTHOM
peanu3auuu  uaeil. JlroOble W3MEHEHHS COBPEMEHHOTO OOIIeCTBa CBsA3aHBI C TIPOEKTaAMU U
UCCIIEIOBAaHUSIMU — B HayKe, TBOpYECTBE, Ou3Hece, OOmecTBEHHOW >kMu3HHM. [loaTOMy BaskKHBIM
AJIEMEHTOM Pa3BUTHUSl JIMYHOCTH oOOydaromerocst sBisieTcss (OPMHUPOBAHME OCHOBHBIX HAaBBIKOB
MIPOEKTHO- MCCIIEI0BATENbCKON eI TENIbHOCTH.

[Iporpammoii mperycMoTpeHo (GopMHpOBaHHE COBPEMEHHOIO TEOPETUUECKOTO YPOBHS 3HAHUM,
a TakKe M MPaKTHUYECKOTo OmbITa paboThl ¢ JabopaTOpHBIM O00OpYIOBAaHUEM, OBIJIAJICHHE IpUEMaMU
UCCIIEIOBATENIbCKOW  JeSITeNbHOCTU.  MeToapl  opraHM3alud  o0pa3oBaTelbHOM M HAYYHO-
UCCIIEIOBATENIbCKOW  JIEATENIbHOCTH  IpeaycMaTpuBaloT  (GOpMUpOBaHHME Yy  OOydaroluxcs
HECTaH/JApPTHOTO TBOPYECKOTO MBIIUIEHUS, CBOOOJbI CAMOBBIPOXKEHHS W HHAUBUAYAJIbHOCTH
CY)KJICHUH.

Jlis  momHOro  ydyera  mOTpeOHOCTE — yyammxcss B IpOrpaMMe  HCIOJIb3YyeTcs
muddepeHINpPOBaHHBIA TOAX0A, YTO CTUMYJIMPYET Y4allerocs K YBEJIWYEHHUIO MOTpeOHOCTH B
WHIUBUAYAIbHON, MHTEUIEKTYaJbHOM M MO3HABaTENbHON [EATENIbHOCTH M Pa3BUTUIO HAYYHO-
HCCIIeIOBATENIbCKUX HaBBIKOB. [IporpamMma cTaHeT BOCTpeOOBaHHOM B MEPBYIO OYEpe/Ib MIKOJIbHUKAMU,
KOTOpble UMEIOT CTOMKMH HHTEpeC M COOTBETCTBYIOLIYI0 MOTHBALUIO K H3YyYEHUIO IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIa, €CTECTBEHHBIM HAyKaM U TEXHOJOTHSIM.

B moapocTkoBOM BO3pacTe ydaimiuecs MpOsIBISIIOT CBOIO 3aMHTEPECOBAHHOCTh B TOM WM UHOM
obnacTu 3HaHWM, HAYYHOM HANpPAaBICHUU WIH MPO(EeCcCHOHATBHOM AedaTeabHOCTU. TakuM oOpa3om
MPOUCXOIUT (OPMUPOBAHKE T[IO3HABATEIbHOW U MPO(EecCHOHANBFHON COCTaBIISIONICH JIMYHOCTH,
MIOMOTaeT y4aleMycsl B OIMpeleiIeHUH Oyaylero )HU3HEHHOTo MyTH U B Ipo(eCcCHOHaILHOM BhIOOpE
rocJie OKoH4YaHust mIkoJibl. [1o100HOTO poAa 3anHTEPEeCOBAaHHOCTh CTUMYIUPYET MOCTOSIHHOE JKeJlaHUe
IIKOJIbHUKA K TIO3HAHWIO HOBOTO, PACIIMPEHHIO M YIIIYOJNEHUIO COOTBETCTBYIOIIMX 3HAHUH, H

[IOJIy4EHHUIO HOBBIX B TOM 4YHMCJ€ NPAKTUUYECKUX HABBIKOB, a TaKXKe MOTHUBHPYET yyalllerocs Ha
po(OpUEHTALHIO.

[Iporpamma HaleneHa Ha NOMOIb PEOCHKY B OCBOEHHUHM OCHOB OPraHM3allud M OCYLIECTBICHUS
COOCTBEHHOM MPOEKTHO-MCCIIEI0BATENBCKOM JEITENbHOCTH, a TAKKE B IPUOOPETEHUU HEOOXO0IUMMOT0O
ombITa JUIsi pabOThl HAJ WHAMBHUIYAJIbHBIM HCCIEIOBaHMEM MM IpoekToM. [Iporpamma momoxer
HIKOJIBHUKY B 00Jjiee rIyOOKOM M3y4eHMM MHTEPECYIOIIel ero 001acT €CTEeCTBEHHBIX HAyK, a TaKXKe B
NPUOOPETEHUHN BAXHBIX COLMAIBHBIX HaBBIKOB, HEOOXOAMMBIX Ul MPOAYKTHBHOM COLMAIM3allUU U
(bopMUpPOBaHUS T'PAKTAHCKON MO3UIUH:

— HaBBIKa CAMOCTOSITENIbHOTO PEIICHUS aKTyaJbHBIX HCCIEIOBATEIbCKUX MM MPAKTUYECKUX
3aja4y, BKJIIOYAIONIET0 B ce0s yMEHUE BHUJETh M aHAJIU3UPOBATh MNPOOJIEMbI, HYKIAIOIIHUECS B
pellIeHNH, YMEHHUE AETAIbHO MpopadaThiBaTh M PEaTH30BBIBATH CHOCOOBI pabOThl ¢ HUMH, YMEHHUE
IUTAHUPOBATh COOCTBEHHYIO pabOTy M CaMOCTOSITEIbHO KOHTPOJMPOBATH CBOE MPOJBIKEHHE K
KEJIaeMOMY pe3yJbTary;

— HaBbIKa I'€HEPUPOBAHUSA M OPOPMIICHHS COOCTBEHHBIX HJeH, 00JeueHHs uX B yJOOHYIO s
pacripoctpanenus Gopmy;



— - HaBBIKA YBO)XUTEIHHOTO OTHOIICHHS K YY)KMM B3IJIAJaM U UAesIM, 0(pOPMIICHHBIM B paboTax
JPYTUX JIFOJIEH, IPYrUX aBTOPOB — BJIAJICIIBbLIEB NHTEIIEKTYaIbHON COOCTBEHHOCTH;

— HaBbIKa MyOJWYHOTO BBICTYIUIGHUS TMeped OOJNBIION ayIuTOpHel, apryMEHTUPOBAaHUS H
OTCTaMBaHUs CBOCH TOYKH 3PEHUS, OTBETOB HA BOIPOCHI CBEPCTHHKOB M B3POCIBIX, YOEKICHUS
JIPYT'UX B CBOE€H MPABOTE, IPOJIBHKEHHS CBOUX HJIEH;

— HaBbIKa pabOTHI CO CHEIUATU3UPOBAHHBIMU KOMITBIOTEPHBIMHU MPOTrpaMMaMH, JIa0OPATOPHBIM
000py/IOBaHNEM, TEXHHYECKUMHU YCTPOUCTBAMU, OMOIMOTEYHBIMU (JOHIAMH W MHBIMH PEeCypcaMu, C
KOTOPBIMH MOKET OBITh CBSI3aHA IPOEKTHO- MCCIIEI0BATENbCKAS AEATEIbHOCTD IIKOJIbHUKA.

Kpome Toro, paboTa mKoJIbHMKA HAJl IPOEKTOM HIIM HCCIeIOBaHUEM Oy/IeT CIiocOOCTBOBATH M
Pa3BUTHUIO €r0 aJIEKBaTHOM CaMOOLIEHKH.

OtianyuTenbHble 0cO0eHHOCTH mporpamMMmbl: OTinyuTeNbHAs OCOOEHHOCTH IPOrPaMMBI
3aKJIIOYAeTCsl B U3MEHEHMH I0J1X0Ja K 00Y4EHHIOo J1eTell, a MIMEHHO — BHEJIPEHHUIO B 00pa30BaTeIbHbIN
MIPOLIECC HUCCIIEOBATENIbCKOM U M300peTaTesbcKON JIeSTEIbHOCTH, OPraHU3allii KOJUIEKTHBHBIX
MPOEKTHBIX PabOT, a Takke GOPMUPOBAHUE U PA3BUTHE HABBIKOB

Peanuzarust mporpaMMbl TO3BOJUT CHOPMUPOBATH COBPEMEHHYIO MPAKTUKO- OPUEHTUPOBAHHYIO
BBICOKOTEXHOJIOTHYHYIO 00pa30BaTeIbHYIO Cpeay, MO3BOJISAIONTYI0 3((HEKTUBHO pean30BbIBaTh
MIPOEKTHO-KOHCTPYKTOPCKYIO U IKCIEPUMEHTaJIbHO-UCCIIEI0BATENbCKYIO  JESTENbHOCTh  JIETeH.

JlomomtHATEIBHAS 00IIEepa3BUBAOIIAs TPOrpaMMa IpeTHa3HaYeHa IS IeTelt B Bo3pacre 12-16 Jer.

Cpok ocBoeHusi mnporpamMmbl — 3 rToaa. YUYeOHBI KypC BHEYPOUHOW JESATEIHHOCTH
«3aHMMAaTEIILHOE €CTECTBO3HAHUEY B CPEIHEH IIIKOJIe H3ydaeTcs B 5-9 Kiraccax.

Ha nonnoe ocBoenue nporpammel TpeOyercs 144 yueOHbIX yaca, BKJIIOYask HHAUBUAYaJIbHbIE
KOHCYJIbTAIMH, SKCKYPCOBOJUECKHE MPAKTUKYMbI, TPEHUHTH, TOCEIIEHNE SKCKYPCHIA.

®opMma 00yueHHUs1 — OYHAs.

Oco0eHHOCTH opraHu3aluu 00pa3oBaTeiLHOro npoimecca: HaGop aereii B 00beIMHEHUE —
ceoboaubiii. Ilporpamma oObeAMHEHHS  NpeAycMaTpUBAeT HMHIWMBUIYyaJbHbIE, TPYIIOBBIE,
dbponTanbHbIe  (HopMbI paboThl ¢ meTbMu. CoctaB rpymi 10-15 yemoBexk.

Pexxum 3aHATHIH, MEPUOIMYHOCTH U MPOAOKHUTENbHOCTH 3aHATHH:  OOmee 4ucio ydeOHBIX
4yacoB 3a 3 rofa oOyuenus — 144 yueOHBIX Yaca

BapuanTsl peasm3zanuu nporpaMmbl 1 (pOpMbI POBEACHUS 3aAHSTHIA.

JlanHasi mporpaMMa paccyMTaHa Ha paboTy co IIKoJbHUKaMu 5-9 kiaccoB. Ilegarory BaxkHee
aKIEHTUPOBATh CBOE BHHMAHHE HE CTOJIbKO Ha KauyecTBE pe3yJbpTaTa MPOEKTa WU HCCIIETOBaHMA,
CKOJIBKO Ha TOM, YTOOBI yJalIHiics 1MoTydas 3HaHUsI B TOM YKCJIE U Yepe3 BBIMOIHEHNUE IPAKTHYECKOTO
3aJlaHus, Jelial BbIBOJIbI M YMO3aKIIFOUEHUS! Ha OCHOBAaHHH CBOETO MCCIIEAOBAHMS, YUUJICS CPAaBHUBATh
€ro pe3yabTaTbl C TEOPETUYECKUM MaTepUalIOM M HCCIEIOBAHUSMHU JPYrHX IIKOJBHUKOB. Takum
00pa3oM, MIKOJHbHUK OCBOUT OCHOBBI MPOEKTHO-HUCCIEIOBATEIBCKON NESTEIBHOCTH U MPHOOpETeT
HABBIK KpUTHYECKOTO OTHOIICHUS K MaTepHaiy.

[IporpamMma pa3bura Ha MOIYJIH, KOTOpble MOTYT OBITh HCIOJI30BAaHBI JIMOO YACTUYHO, JIUOO
nonHocThio. Tak mMomynb «Kak >KMBOTHBIE W PacTEHUS MPUCIOCAOIMBAIOTCS» (IBOJIOLMOHHAS
9KOJIOTHS) MpEeroaraeTcs st u3ydeHus B 5 uiu 6 Kiiacce B TeUeHUe OJIHOTO roja (68 4acoB B rof).
Monynu «OCHOBBI pacTeHHEBOJCTBa» M «bBHOTEXHONOTH» paccuuTaHbl Ha 68 4acOB M MOTYT OBIThH
pean30BaHbl B Te4eHUH 2-X JeT (mo 34 yaca B ron) wiu B TeyeHuu | roga (68 dacoB B ron). Bo
BTOPOM CIIydyae BO3MOYKHO NpOXOkaeHue oboux mojnyneil («OCHOBBI pacTEHHEBOJCTBa» B 7 WU 8
knacce, «buotexHomorun» B 7 unu 8 kiacce). AHaJOTHYHO MOAYNU «MOJEKyaspHbIE OCHOBBI
¢buznonorun u dapmakonorun» U «MoIeKyasIpHbIE OCHOBBI CENEKIMN» PACCUMTAHBI HA 68 YacoB U
MOTYT OBITh peann30BaHbl B Te€UeHHH 2- X JeT (1o 34 yaca B Toj) Wi B TeueHuu 1 roxaa (68 4acoB B
ron). Bo BTOopoMm ciydae BO3MOXHO TMpPOXOXkJAeHHE 000ux Momynei («MoleKkylnspHble OCHOBBI
cenekuumn» B 8 kiacce, «MoJeKyaspHble OCHOBHI (PH3UOJIOTUH U (hapMaKoOJIOTHI» B 9 Kiiacce).



B3aumocBsa3p ¢ nporpammoii BocnuraHus. IIporpamma Kypca BHEYpPOUYHOU IEATEIBHOCTH
pa3paboTaHa C y4eTOM PEKOMEHAAlUil MPUMEPHON MPOrpaMMbl BOCIIUTAHHUS, YIUTHIBAET MCUXOJIOTO-
Me/IarOTHYECKHUEe OCOOCHHOCTH JAHHBIX BO3PACTHBIX KAaTETOPHA. DTO TMO3BOJIIET HA IPAKTHKE
COCJIMHUTH 00YYAIOIIYI0 U BOCIUTATENBHYIO JEATEIBHOCTh Iearora, OpUeHTUPOBATh €€ HE TOJIBKO Ha
UHTEJUIEKTYaJIbHOE, HO U HAa HPABCTBEHHOE, COLMAIILHOE Pa3BUTUE PEOCHKA. DTO MPOSIBIAETCS:

— B IPUOPUTETE JUYHOCTHBIX PE3YJIbTATOB PEAIM3ALUU IIPOIPAMMbI BHEYPOUHOU ACSITEIBHOCTH,
HalleIINX CBOE OTPAKEHUE U KOHKPETU3ALUIO B IPUMEPHON IPOrPAMME BOCIIUTAHUS;

— B BO3MOXHOCTM  KOMIUIEKTOBAHMS  PAa3HOBO3PACTHBIX  TIPynn Uil  OpraHU3alHH
po(hOPUEHTATMOHHON AEATEIBHOCTH IIKOJIBHUKOB, BOCIIUTATEIFHOE 3HAYEHHE KOTOPBIX OTMEYAETCs
B IPUMEPHOM NPOrpaMMe BOCIIUTAHUS;

— B MHTEPAaKTHBHBIX (OpMax 3aHATUN s IIKOJIBHHMKOB, O0ECHEYMBAIOUIUX OOJBIIYI0 HX
BOBJICYEHHOCTh B COBMECTHYIO C IE€JAaroroM M JIpPYrUMHU JETbMHU JAESITEIBHOCTh M BO3MOXHOCTH
o0pa3oBaHUsl Ha €€ OCHOBE JETCKO-B3POCIbIX OOIIHOCTEH, KJIOYEBOE 3HAUYEHHUE KOTOPBIX JUIf
BOCIIUTAHMS 1O JYEPKUBACTCS IPUMEPHOU TPOTPAMMOM BOCIIUTAHUS.

Oco0eHHOCTH PadoOTHI YuHMTeJs MO NMporpaMme. 3agavya y4duTeds COCTOMT B TOM, YTOOBI
COTNIPOBOXIATh MpoOIecC MpO(ecCHOHATBFHON OpHEHTAIlMH IIKOJbHUKA, PACKphIBas TMOTEHIIHAI
KaXJIOTO Yepe3 BOBJIICUCHHE B MHOTOOOPa3HYIO NEATEIbHOCTh, OPraHU30BaHHYIO B pa3HBIX (popmax.
[Ipu sTOM pe3yabTaToM pabOThl Y4YHUTENS B IMEPBYIO OYEpelb SBISETCA JIMYHOCTHOE pa3BUTHE
ydamerocs. JIMIHOCTHBIX PE3YIbTATOB YUYUTCIIbL MOXET OOCTHYb, YBJICKAA Y4YCHUHKaA COBMECTHOHU H
MHTEPECHON MM 00OUM JIeSTENbHOCTBIO, yCTaHABIMBash BO BpeMsl 3aHATHI J00poKenIaTeNbHYIo,
MOJIEP>KUBAIOIILYIO aTMOC(hepy, HAChIIIasl 3aHATHS LICHHOCTHBIM COJIEp>KaHUEM.

[IpumepHas cxema mpoBECHUS 3aHITUI MO TPOTPaMME:

1. OGwsacHeHnE TEOPETHYECKOTO MATEPHAIIA TIO TEME.

2. TIoAroToBKa K JKCHEPHMMEHTAILHOMY 3aHATHIO, OOCYXKICHHE OOBEKTOB U IPAKTHIECKOTO
3aHSTHSL.

3. IlpoBeeHME NPAKTUYECKOTO 3aHATHS — OCHOBHAS 3a/lada OCBOGHHME METOJONIOTMU JaHHOTO
AKCIEPUMEHTA.

4. Tlo OKOHYAHMH NPEIIOKMTH IETAM, KOTOPBIE 3aMHTEPECOBAIMCH NAaHHBIM JKCIIEPMMEHTOM,
pa3BUTh €ro B HCCIEN0BATENbCKUI MpoeKT. ljis 3Toro HeoOX0auMO OOCYIUTh OOBEKTHI, KOTOPHIE
y4EHUK OyJeT HcCe0BaTh, COCTABUTH IIJIaH SKCIIEPUMEHTA.

5. TloMOYb y4EHUKY IIPOAHATU3UPOBATh PE3YIBTATHI SKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl MPOEKTHO-UCCIEIOBATENBCKON JEeSITeNbHOCTH IIKOJHbHHUKOB MOKHO B
MIPOLIeCCe 3aIUTH MU CBOMX PabOT B paMKax IIKOJIbHON HAyYHO- MPAKTUUECKON KOH(EPEHIINH.



COJIEP)KAHUE KYPCA BHEYPOYHOM JEATEJISHOCTH

Monayabs «Kak KMBOTHbIE€ H PACTeHUs] MPUCTOCAOIUBAIOTCS» (IBOJIONMOHHAS IKOJIOTHS)
5-6 ky1accel (68 yaca)

1. Muwi uccneoyem ycuenvie o6vexmot (12 uacos)

CBoiicTBa M CTPOEHHUE >KMBBIX OPraHHU3MOB (CTpoeHHE KiIeTKH). Buna, ocodb — opranmsm Kak
enuHas cucreMa. Anantanuu (npucnocoOnenus). [TonsTue romeocrasa KuBoro oprann3ma. Criocoobt
€ro HoJiiepKaHusl.

[lonsiTne BapmaTuBHOCTH Tpu3HaKa. MccnemoBarenbckue paboTel «Bcee nm (CHHHIBI, O€KwH,
Oepe3bl U T.7.) oauHaKOBbIe? DOTOKBECTY.

Orpanudenuss Mopdosnoruueckux M (u3HoJIoruueckux agantauuil. [louemy opraHusMbl He
CTaHOBSTCS OECKOHEUHO OOJIbIIMMU, MalleHbKUMH, BcesiAHbIM. [IpakTuueckas pabota «CocraBiseM
KHUTY PEKOPJIOB PACTEHH 1 )KUBOTHBIX HAIIIETO Kpas».

2. Bauanue okpyscaroweii cpedvt na ycuevte opzanuzmot (24 uaca)

dakTOpsl OKpYXaromied cpeasl (abmoTwueckwe, OMOTHYECKHE, aHTpororeHHne). [IpumMepst
abnoTnyecknx (HaKTOPOB, OKA3bIBAIOIINX OCHOBHOE BIMSIHHE HA JKH3HEICSITEIBHOCTh JKUBBIX
OpraHu3MOB: TEMIIepaTypa, CBET, BIAKHOCTb. [IpakTrueckoe 3ansaTue «l[Ber u Temmo» (KyOWKH Jbaa
B3BECHTH, MOJIOKUTH B Yamku [leTpu Ha pazHOBeTHYIO Oymary, depe3 30 MHUHYT B3BECHUTh 3aHOBO —
KTO ObIcTpee pactasun). [IpakTuueckoe 3anstue «Uto pacTBopsercs B BoJe» (dKcnepuMeHT «OKuakuii
nom»). [lpaktueckoe 3auste «/Iuddysus Bemects B Boje (pacTBOpHI)», «/IBukKeHHE pacTBOPOB IO
uBetky». [lpaktudeckoe 3anarue «Jlex miaBaeT B Boje (aiicOepru, 3amep3aHHE BOJOEMOB)Y.
[IpakTnueckoe  3ansitue «Jleg mpu  3amep3aHuu  pacmmpsercs»  (paspylleHue  KamHs
(mouBo0OpazoBaHuE), 3aMeP3aHNE KIIETOK).

OcHOBHbBIE 3aKOHOMEPHOCTHU MPHUCTOCOOIECHUS KUBBIX OPraHU3MOB K aOHOTHYECKUM (haKTOPaM.
[Ipucrocobnennss K OCHOBHBIM aOMOTHYECKUM (aKTopaM: TeMIlepaTypa, BIIAKHOCTh W CBET.
[Ipaktnueckoe 3ausitue «lllyb6a» (KyOuku JsbJa 3aBepHYTb B pa3HbIi MaTepuall, B3BECUTH).
[Ipaktuueckoe 3ansTHe «IIurMeHTH» (MOXKHO pa3leiuTh HA BaTMaHE KPAacUTENH U3 (PIoMacTepoBy.
[IpakTueckoe 3anarue «Kak >KMBOTHBIE IJ1aBalOT B BOJIe» (DKCIEPUMEHT C MUIETKOM).

UccnenoBatenbckue pabotel «BnusHue cBeTa (Teruia, BIaXXHOCTH, COCTaBa MOYBBI) HA PaCTECHUS
B €CTECTBEHHBIX UJIU MCKYCCTBEHHBIX YCIOBUAX» (Ha JOCTYIIHOM MaTepuale).

3. Bzaumooeiicmeus sxcuenix opzanuzmos (8 uacoe)

buotnueckue ¢akTophl. 3aKOHOMEPHOCTH PAa3BUTHS MEXKBUIOBBIX B3aWMOOTHOILIEHUI.
KosBomonust  (XMIIHUK-)KEPTBA; MApa3UT-XO35MH) OBOJIONMS CTpaTeruid JOObIBaHUS — IHIIU.
ConmanbHocts. Bunsi-Bcenennpl. [lepeyenn pactenuii- Bpenuteneid. MccnenoBarensckas —paboTa
«HaOmronenus 3a B3aMMOOTHOIIECHUSIMH >KUBOTHBIX MPHU AOOBIBAHUU MUIIH (KOPMYILKH JJIs TTHII,
JUIS TOPOJACKUX WIM CENbCKUX IKUBOTHBIX). BeO-kamepwi». HccrnemoBarensckas pabota
«PacnpocTpaneHre BUI0B- CHHAHTPOIIOB B HAIlIE MECTHOCTI.

4. Yenoesex 6 scuznu pacmenuii u scusomnvix? (12 uacos)

AnTtponorennsie ¢akTopsl. [IpaBaa i1, 4To nepBOOBITHBIE IO KUJIX B TAPMOHUHU C NIPHUPOJIOH.
OnomamHMBaHUE U IPUPYYEHUE )KUBOTHBIX U PACTEHUH. 3aueM criacaTh BHIMHPAIOIINE BUbI, KaK 3TO
nenatb. KynbTypHble pacTeHUs M uX Aukue npeaku. [louemy BakHO MX coXpaHsaTh. Pa3sHooOpasue
KYJIBTYpPHBIX PACTEHUH U WX 3HaU€HHUE B *KM3HM yenoBeka. KpacHas kHura Bamiei Teppuropun. Ocobo
OXpaHsieMble TEeppUTOpUH, 3amnoBenHUKH Poccum m mupa. Ilpaktudeckas pabota «PasnooOpasue
KYJIBTYPHBIX PACTCHUI B BaIlIeM PETHOHEY.



HccnenoBatensckas pabota «BnusHue aHTPONMOTeHHBIX (JAaKTOPOB HA pa3BUTHE PACTEHUH B
ropojie/HaceIECHHOM ITYHKTE.

Okckypcusi/mpakTadeckas pabora «OOIIT B BameM permoHe — YHHUKAIbHBIE OOBEKTHI
TIPUPOIBI.

5. Ikonozuueckue nuwu (12 uacos)

buocdepa — ogHa u3 BakHEHImUX 0001049eKk 3emiid. UTO Takoe «IKOJOTUYECKUE HUIIM» U KaK
o QopmupyroTcsa? dopMmupoBaHWE 3HAHWUK 1O OHMOpPa3HOOOpPa3WIO KU3HEHHBIX  (QopM,
MOBEJICHUYECKUX TMPHUCIOCOOICHUH, MOIU(PHUKAIUOHHAS WM3MEHYMBOCTH (Ha 0a30BOM YpOBHE).
PacturenbHbIe coOOmIEecCTBa U MX THITBL. Pa3BUTHE U CMEHBI paCTUTEIIBHBIX COOOIIECTB.

Uccnenosatenbckue paboThl «IKOJIOTMUECKWE HMIIM BOKpPYr TeOs — omucaHue (akTopoB
oKpyxaroien cpeap». MccnenoBarensckue paboTsl «DeHomornueckre HabI0eHUS.

Moayab «OcHOBBI pacTeHHeBoACTBa» 7-8 Kiacchl (68 yacos)
1. Beeoenue 6 pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTEHUEBOJCTBO: OCHOBHBIE (AaKTOpPhl BbIpalluBaHusi pacTeHuid. Mcrtopus
pa3BUTHUs arpoxumuueckux 3HaHuil (paGotel M.B. Jlomonocoma, 0. Jlubuxa, Byccenro, B.B.
HoxyuaeBa, K.A. Tumupsizena, I1.A. Kocteruera, [I.H. IlpsanmuankoBa u ap.). [Ipaktuueckas pabora
«bouka JInbuxay.

2. Azpomexnuueckuii sxcnepumenm (6 uacoes)

HpaBI/ma IMOCTAaHOBKH arpO3KCIICPUMECHTOB. ITocTtaHOBKa OKCIICPUMCHTOB C PACTCHUSIMMU.
Bre16op TeMmbl, cocTaBieHUE TUMOTE3bl, LENH U 33/ad SKCIIEPUMEHTA MO BbIPALIMBAHUIO PACTEHUN B
KOHTpoJiupyemol cpene. KoHTponu, MNOBTOpHOCTH, TpoBelAeHUE OHKcnepuMeHTta. [lmanupoBanue
skcriepuMenTa. OrlleHKa pe3ynbTaToB OdKcrepuMmeHTa. HMccnmemoBatenbekass padotra  «DakTopsl,
BIIUSIOIINE HA MIPOPACTAHUE CEMSH (POCT TIPOPOCTKOB)».

OcBoeHMe TEXHOJIOTUH KPYTJIOTOAUYHOTO BBIPAIIUBAHUS CaJIaTOB U MUKPO3€EJICHH B
KOHTPOJIMPYEMbIX MCKYCCTBEHHBIX YcioBHsX. COOp YCTaHOBKM JUIsl BBbIpalllMBaHHs pAcTEHUN B
KOHTPOJIMPYEMBIX YCIIOBUSX.

3. Ponb xumuueckux snemenmos ¢ numanuu pacmenuii (20 uacoes)

Bopa. PactBop. BeITskka. AHMOHBI, KaTHOHBI, 3JIEKTpONpoBOoaHOCTh U pH pactBOopa. Posb
XMMHYECKUX 3JEMEHTOB B NUTaHUM pacTeHui. [lonydyeHue NUTATENbHBIX BEIIECTB PACTCHUSIMH.
[IpakTueckas pabora «Cxembl MUTATEIbHBIX PacTBOPOB. Pacuer 103 ynoOpeHuil s MUTAaTeIbHBIX
pPacTBOPOBY.

Ya00peHus: opraHuyeckue, MUHepajabHble, MUKpPOOHOIOTHUECKHEe. THUIIbl MUTAHUS PACTCHHIA.
Bo3nymHoe u MuHepanbHOEe (KOpPHEBOE) MHUTAaHWME pacTeHUud. TpaHCHOPT MUTATENBHBIX BEIIECTB
pacTeHMii: BOCXOISIIMNA M HUCXOIANIMA TOK. Baxueiimme kanuitable, QochopHble U a30THBIE
ynobpenusi, ux cpoiictBa. IIpocteie u cioxnble ymoopenus. Ilpaktuueckas pabora «lIpaBuna
cMmemuBanus ynooOpenuit» [Ipaktuyeckas pabora «[lutanme pacteHuii: TEXHOJIOTHUS MPUTOTOBICHUS
MUTATEIbHBIX PACTBOPOB ISl PA3HBIX KYJIbTYP».

Poct u pa3sBuTHe pacTeHuWil: 3Tambl OHTOTeHe3a, (PaKTOPBI, BIUSIONINE HAa POCT pPACTEHHIL:
CBET, TycTOTa TOCaJoK, mnuTaHue, cyocrpar. [Ipaktudeckas pabota
«MOHUTOPUHT MUHEPAIBHOTO MUTAHUS PACTEHUI.

OcCoOeHHOCTH MUTAaHUS pacTeHUIl a30TOM. A30T M €ro 3HaueHHe B JKU3HU pacTeHHid. DopMbl
a30Ta U UX MIPEBPAILEHUE B TIOYBE.

Hctounuku docdopa ans pacrenus. 3HaueHue dochopcopepkaliux COeMHEHUH B KIIETKE.
Pounb Makpospruyeckux coenHeHui pocdopa B 3HEPreTUUECKOM 0OMEHE.

Bnusaue kanus Ha ¢usnyeckue CBOICTBAa MPOTOMIA3Mbl, Ha (EPMEHTHI YTIIEBOJOPOJHOTO
oOMeHa, cuHTe3 0enKoB U Jip. Posb kanus B mojajep >kaHuu MOHHOTO OajlaHCca B TKaHAX, B Ipolieccax
CaMOPETYJISLHH.



PerynsatopHass M CTpyKTypooOpaszoBaTelbHas poJib KalblMi. YdYacTHe B 0O0pa30BaHUU
KJICTOYHOU CTEHKH, MOACP)KaHUU CTPYKTYPBl MEMOPaH U Peryssiys UX IPOHUIIAEMOCTH.

3HaueHue MarHusi B MeTaboim3Mme pacTeHuwil. Marawii B cocraBe XJIOpoduiuia, CXOICTBO
XJI0podHIUIa M reMOrIo0NHa KaK CBUJETEIBCTBO €JMHCTBA OPTaHMYECKOTO MHPA.

Cepa 1 ero OCHOBHBIE COEIMHEHUS, UX POJIb B CTPYKTYPHOH OpPraHu3alliy KIETKH, y4acTHE B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUIX.

MukposnemenThl. [IpencraBieHust 0 pOJIM MHUKPORJIEMEHTOB B METa0OJIM3ME paCTEHUIL.
OCOOEHHOCTH TIOCTYIUIGHUSI MHUKPOAJIEMEHTOB B pacTeHus. CHHEpru3M M aHTarOHW3M SIIEMEHTOB
MIATAHUS PACTCHUM.

PacTurenpHas AMAarHOCTHKA W METOJBI WACHTH(HMKALWMU HEJOCTaTKa/M30bITKA AIIEMEHTOB
nutanus. [Ipaktuyeckas padora «PacturenabHas AMarHOCTUKAY.

Uccnenosatenbckast pabora «OneHKa COCTOSHUS KOMHATHBIX pacTE€HUM, pacTeHUN Ha
IIKOJIbHOM TEpPPUTOPUH, YCTAaHOBKA NPUYMH NATOJOTMYECKUX COCTOSIHMN (TIpU HAJMYUN)».

Uccnenoparensckas pabota  «OneHka  BIMSHHUS ~ pa3IMYHBIX  AJIEMEHTOB  Ha
COCTOSIHUE PACTEHHH (COCTaBIEHUE PA3TUYHBIX [TOJIKOPMOK)».

4. Pezynamopul pocma pacmenuii. 3awguma pacmenuii (4 uaca)

[Tonsite o perynstopax pocra pacteHuil. CTUMYISTOPBI pocTa — (UTOrOPMOHBI (ayKCUHBI,
rub0epesuInHbl, TUTOKUHUHBL). MHruOuTopsl pocta pacrenuii: 1. npupoanbie (abcuuzoBas KHCIOTA U
HEKOTOpble (PeHOJbHBIE BellecTBa (MKymMapoBas, KOpUYHAas, CAJMIUIOBAs K-Thl), 2. CUHTETUYECKUE
(MOpdakTuHBI, peTaplaHThl, NePOJUAHTHI, NECUKAHTbI, repOuIuabl). OUTOMOHUTOPUHT U OIEHKA
cocrosiHusi  pacteHuil.  CoBpemeHHble  crmocoObl ~ MoHMTOpUHra.  IlpakTuueckas  pabota
«DUTOMOHUTOPHUHT U OIIEHKA COCTOSIHUA pacTeHuil. COBpeMeHHbIE CITIOCOObI MOHUTOPHHT .

HccnenoBatensckas pabora «BnusHue rerepoaykcMHa Ha IpopacTaHue (POCT Ha pPas3HbIX
CTaJMsIX, B Pa3HBIX YCIOBHSIX) Pa3IMUHBIX PACTCHUI».

3amuTa pacTeHW OT BpeAuTeNiei: OCHOBBI OmoMerona. I[lpakTtuueckas paboTa

«I/IHCCKTapI/II/IZ IIpaBuJia U YCJIOBUSA Pa3BCACHUA MTOJIC3HBIX HACCKOMBIX».

5. Boomuas, necuanas u no46eHHas KyJabmypbl, UX NPUMEHEHUE 6 CblPAWUEAHUL DACM eHUIL.
QDu3zuonocusa pacmenuil (8 uacos)
Bonnas, mecyaHas ¥ TOYBEHHAsl KYJIbTYpbl, MX NPUMEHEHHE B BBIPAIIMBAHUU DPACTCHHI.
[IpoBenenne Boabpl B KOopHEe M crebie pacteHuil. [Ipakrmueckas pabora
«KopHeBoe naBicHHUEY.

BoaHblil pexuMm pacTeHMi: CTpOeHHE YCTbULL: (aKTOphl, BIMAIOLIME HA MX PACKPHITHE U
3aKppITHE. 3HAYEHME MEXaHM3Ma DEeryisilud HCIAapeHus Biaru pacteHueM. llpaktuueckas pabota
«IIpuroroBienue npenapara ycTbHIl METOJIOM CIICIIKaY.

HccnenoBatensckue paboThl: «BinsHue ycnoBHMl coaep)kaHUs pacTeHUH Ha KOJMYECTBO
YCTBUID.

doToCcuHTE3 — YHUKaJIbHBIM Ipolecc pacTeHU. TemHoBas u cBeroBas ¢a3bl (POTOCHUHTE3A.
3HayeHue QOTOCHMHTE3a IS JKUBBIX OpraHu3MoB. [IpakTuyeckas paborta
«DyHKIMOHAJIBHAS JMAarHOCTUKA DPACTEHUN IO aKTUBHOCTH XJOpoIlulacToBy MccienoBaTenbekas
pabota «Omnpenenenue xiaopopuiuia A u b, omnenka GoTocuHTETHYECKON aKTMBHOCTH PACTEHUH U
(bakTOpOB, BIAMSIIONIUX Ha HEE.

@akTopel poCTa pacTeHMM: BO3AyX M adpauud. Ilon3eMHOe nAbIXaHHWE pPACTEHUM: COCTaB
MIOYBEHHOTO BO31yXa, razoobMeH. ['a3000MeH mpu OecrouBeHHOM BbIpanmBaHuu. IlpakTuueckas
pabota «Anspauus, CO2 u O2. Jlpixanue pacteHuit». IIpaktuueckas pabota «/[pixaHue pacTeHuit:
OILICHKA MHTEHCHUBHOCTH JIBIXaHUS PACTEHUN U TUIOI0BY.

HccnenoBatensckue paboThl: «BnusHue criocoba BeIpaliiBaHus (COcTaBa MUTATEIBHONW CMECH,
CXEMBbI BHECEHHS1) Ha POCT U PAa3BUTHUS PA3IMYHBIX PACTCHHUI».



6. Kyavmypusie pacmenus. Cospemennsie acnexmoi cenexyuu (20 uacos)

Kak wyenoBek cranm wucnonb3oBath pacteHus? CBsi3b pa3BUTUSA LMBWIM3AIUMU YEJIOBEKa U
ofoMalIHuBaHusA pacteHud. Jlomectukauuda. Juckyccust «JlomecTukanusi, BCE JM PACTEHUS U
YKUBOTHBIE, KOTOPBIE )KUBYT PSIIOM C YEJIOBEKOM MM OJJOMALIHUBAIOTCSA? MOKHO JIM CUMTATh TapakaHa
0JIOMAIlIHEHHBIM KUBOTHBIM 7>

HacnenctBeHHOCTh M M3MEHUMBOCTH — OCHOBHBIE CBOMCTBA JKHMBBIX OPraHHU3MOB.
W3menunBocTh. Bumsl m3menunBocTh. IlpakTtudeckass pabora «MoanpukanoHHass W3MEHYHUBOCTH
(JINCTBS, UTOJIKK C OJTHOTO JIEPEBA)Y.

I'en — maTepuanbHbIl HOCUTENb HACJIECTBEHHOCTU U U3MEHYMBOCTH. HyK/IeMHOBBIE KUCIIOTHI.
Jlokanu3anusi reHeTHYecKoro Marepuana B kieTtke. Jlenenue wierok. Permnmukarus JJHK. OcnoBhas
norMa MoJekyisipHoit ounonoruu. Tpanckpunuus. Tpancusus. Myrauuu. [Ipaktuueckas padota «I'en
— MHCTPYKLHUS 10 cOOpKe KIEeTKH (Ha Oucepe uiu KoHCTpykTope)». Ilpaktuueckas padora «Myramus
Ha OyrepOpose (m000¥ 00BEKT W3 MPEabIAyIIe padoThl, I U3MEHEHHE MHCTPYKIIUU TPHUBEIET K
W3MEHEHUIO BHEITHETO BUA O0BEKTA)».

Dddext OyTHIIIOUHOTO TOPIBIIIKA U TeHETHUeCKoe pazHoobOpasue. Uto Takoe reHOank? 3aduem
COXpaHATh TEHETHYeCKHe pecypchl pacTeHHil? OCHOBHbIE CHOCOOBI COXpaHEHUS T'E€HETHMYECKUX
pecypcoB pacTeHui (ex situ u in situ).

3nauenue pabor H.M. BaBunoa. 3akon TOMOJIOTHYECKHUX PAIOB. [eHTpHI
IIPOUCXOXKICHUS KYJIbTYPHBIX pacrennii  H.M. BasumoBa u IL.M. JXykosckoro.
[IpakTnueckas pabora no rpynmnam «OTKyna Ha HamMX crojax (GpykThl/oBouu/31akn». OCHOBHBIE
METOIbI CEJIEKIINN. ['uGpuanzanms. ®opmbl  otOopa.  OCHOBHBIC
HampaBJICHUs  CEJEKUUHU:  YIydlIeHHWEe  YpPOKaWHOCTH, YCTOMYMBOCTH K  OHMOTHYECKHM U
adbnotnueckuM (pakropam. [Ipaktuyeckas padota «BripanmuBaem ropox. Kak nposectu

CKpEIIMBAHHUE y TOPOXay.

Ecte nu xu3uHp B mpobupke? buotexHomorusi KynbTypHBIX pacTeHuil. lccnemoBarenbckas
pabota «BelpamuBanue pacTteHuii B TpoOUpKe» (MOXKHO BOCIHOJB30BATHCSA PE3yIbTaTaMH
MPEIBIIYIINAX SKCIIEPUMEHTOB MO COCTABJICHUIO MUTATEIBHBIX PACTBOPOB ISl PACTCHUN ).

Kak denmoBek MokeT MOIUHUIMPOBaTh pacTteHusi? ['eHeTHueckoe penaKkTUpOBaHHE.
CoBpeMeHHbIE TIOJXOJbI M JIOCTH)KCHUSI TEHETHUYECKOTO PEeNaKTUPOBaHMs pacTeHui. [IpakTudeckas
paboTta «I'eHOMHBIE HOKHUIIBI (MOeaupoBanue padoTsl cuctemsl CRISP-Cas).

7. Pacmumenvnas npooykyus. (8 uacoe)
Hanzemusbie u noizemubie opransl pactenuil. [Tober u BUmon3MeHeHHbIN TOOET pacTeHUIA.

CriocoObl pa3MHOKEHHUST PACTCHUH.

IonsTHe O  KayecTBe IPOJIyKTOB HUTaHUSL. [TpoGnemsl KOHKYpPEHIINH
OTEYECTBEHHBIX NMPOJYKTOB MUTAHUS C UMIOPTHBIMU. JIOTHCTHKA JOCTABKU U CPEACTBA
COXpaHeHUs NMpOoayKToB nuTaHus. IIpakTuueckas paborta «IIpenenbHO NOMycTUMBbIE KOHUEHTpAaLUU
(ITIK) 1 meToap! KOHTPOIIs 6€30MIaCHOCTH PaCTUTEIbHBIX IPOAYKTOB MUTAHUS.

Mukpo3eneHb: Mojie3HOCTh M TexHosorus. MccnenoBarenbckas pabora «OleHka KadecTBa
BBIpAIIEHHOW MUKpPO3elIeHn» (JIn00 CBOS, JIMOO U3 Mara3smuHa).

Xumuueckuil aHanu3 npoaykuuu. OcHoBbl  criektpodoromerpun. IloTeHumomerpus.
Xpomatorpadus. I[Ipaktuueckas pabota «MeToJbl OLIEHKHM KauyecTBAa PACTHTEIBHOM TNPOIYKIMU:
XpaHEHUE U COXPAHHOCTh MUTATENIbHBIX BELIECTBY (10 JJOCTYTHOMY 000PYI0BAHHUIO).

HccnenoBatensckas pabota «OmnpeneneHue ButamuHa C MeTOJOM OOpaTHOrO TUTPOBAHHS B
IUI0JIaX Ha Pa3HOM CpoKe (crocoOe) XpaHeHUs».



Monyab «buorexnoaorus» 7-8 kiaaccel (68 yacoB)
1. Buomexnonozusa (4 uaca)

[TonsiTe GMOTEXHONOTHU. 3aYeM YEIOBEKY OMOTEXHOJIOTHMH, B YEM UX MPEHMYIIECTBO MEpea
XUMUYECKUM CHHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOIOTHU: MPOMBILIUIEHHBIE MUKPOOPTaHU3MBI,
KIEeTKM M TKaHM pPACTEHUM, >KUBOTHBIX U YeJOBeKa, OuokxaTtanu3aropbl. [lpaktuueckas pabota
«[Tpumeps! npuMeHeHNsT OUOJIOTHIECKUX OOBEKTOB B TBOCH YKU3HM».

Ceippe 111 OMOCHMHTE3a M OLEHKa ero OHOJIOTMYecKOd IeHHOCTH. OCHOBHBIE HCTOYHUKHU
yriepoja, a3ota, pocdopa, MukposnemMeHToB. MccnenoBaHue HOBBIX MUCTOYHUKOB CHIPbS (BKIIIOYAs
BOIIPOCHI €r0 MIpPEABApPUTEIbHON 00pabOTKM), pa3padOTKa HOBBIX NMUTATENbHBIX CpPEl, B TOM YHUCIIE
BKJTIOYAIOIIUX OWOCTUMYISATOPHl M JPYrHe AIIEMEHTHl YIPABICHUS M ONTHMHU3AIMH IPOIIECCOB
OonocuHTe3a. MeTOoIbl ONTUMH3AINN TUTATEIBHBIX CPE/I.

2. Mukpoouonozus (12 uacoe)

[TonoxeHne NpokapuoTOB B CUCTEME OpraHndeckoro mupa. CtpoeHue 6akTepuanbHON KIETKU.
Knaccudukanus Oakrepuit. Mopdosnorust Oakrepuid. [IpocTbie U ClI0OkKHBIE METOABl OKpAIIMBAHUS
Oaxtepuii. ®uznosorus OakTepHil: MUTaHKE, IbIXaHUE, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO C IOMEHOM
Apxen  (KCTpeMOUIBLHOCTh, OCOOGHHOCTHM  CTpoeHusi  KjeTku). JlaGopatopnass  pabora
«DukcupoBaHHble mpenapaThl Oaktepuil. OmpeneneHne (QOpPMBI  MPEAJIOKEHHBIX  KYIBTYP
MHKPOOPTaHU3MOB, HCTIOJB3Ys MPOCTON METOJ OKpackm» JlabopaTtopHas padota «OmnpeaeneHue Tuna
KJIETOYHOM CTEHKH METOJIOM OKpaluBaHus 1o I'pamy» (IIpy HATMYUU PEaKTHUBOB).

Monounokucnoe u couproBoe Opokenune. DoroTpodubie M xemoTpodHBIE OaKTepuu.
Kunernueckoe omucaHue mpoiiecca pocta MUKPOOPraHU3MOB. ODKCIIOHEHIMallbHas MOJEIb pPOCTa.
Kunernka rubenu wmukpoopranusmoB. JlaGopatopHas pabota «lIpuroTtoBneHue NpUKHUIHEHHBIX
MpernapaToB MOJOYHOKHUCIBIX OAKTEPHiD».

[Tatorennsie 6akTepun. UymHas majioyka ¥ 4YepHasi CMEPTh, OOTYJIN3M, CTOJIOHSK, TyOepKyJIes.
Hcropust 60pr0ObI ¢ OakTepransHbIMu HHbEKIusIMu. JlaboparopHas padoTa
«IToceB cmbiBa ¢ pyk Ha uamku [lerpm». JlabopatopHas pabGota «BpimeneHue 4UCTON KyJIbTYPHI
Oaktepuii. Meton pasBemeHuil. Metoa ucromiaromero ImTpuxay. JlabopatopHas pabora
«Mopdororudeckas XapaKTepUCTHKA BBIJCICHHON YWCTOW KYJIbTYpBl: XapaKTEPUCTHKA KOJOHHH,
dbopma GakTepuid, TUM KJIETOUHOM CTEHKNY.

BoitHa OeckoOHEYHOCTH: AHTUOMOTHKM TNPOTUB  Oaktepuil. MexaHM3MBbl — JIEHCTBUIMA
aHTHOMOTHKOB. MexKkieToyHass KoMMyHHKaIus 6akrepuii. UyBcTBo kBopyMma. JlabopatopHas pabora
«CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha damke O0e3 Hu ¢ J00aBiIeHUS aHTHOWOTHKOB)
UccnenoBatenbckass pabota «llomck MHKpOOpraHu3MOB  OOJAJAIOIIUX  AHTArOHUCTHYECKOM
AKTUBHOCTBIO.

[Ipumenenne OakTepuii uenoBekoM. KuHeTHueckoe omnucaHue OHOCHMHTE3a MPOAYKTOB
MUKpOOpranu3Mamu. bakrepuu, KOTOpble MOTYT pasiarath IutacTuk. MccrenoBarenbckas pabota
«Bblenenrne MOJIOYHOKHUCIIBIX OaKTepUi, UCCIeIOBAHUE UX AKTUBHOCTI.

Mukpoopranu3mMbl B arpoOMOTEXHOJIOTHH. VICKYCCTBEHHBIE acCOIMAIlMd PACTeHHH ¢
MuKkpoopranumamu. VccnenoBarensckas paboTa «BeineneHue 0akTepuii Moae3HbIX ISl pACTCHHI.

3. Jykapuomuueckue opzanuzmvl 6 Ouomexmonouu (naecHesvie 2puodvl, OpPOMCIHCU,
6o0opocau) (12 uacos)
[1necueBbie TpUOBI TPOYLIEHTHl OMOIOTUYECKH aKTUBHBIX BEIIECTB.

OOmiast xapakTepHCTUKa JpOAOKEeH CcaxapoMULETOB. McTopHsl MCHONb30BaHUS JPOXKKEH B
TPaIUIIMOHHON OMOTEXHOJOrMHU. TEeXHOJOTMM BHUHOJAEIMS U XJeOONeueHHs, ClenualIn3upoBaHHbIE
pacsl 1poxokelt. Metabonusm apoxokeit. Peakiius cniupToBoro 6posxeHusl.

JlaGopatopHnas pabdorta «Iloacuer kineTok apoxokeit B kamepe ['opsieBa». JlaboparopHas pabota
«O06HapyXeHHe MPOIYKTOB CIHPTOBOrO OpOXKEHUS: STHIOBOTO CHHMPTa M YIVIEKHCIOIO Tras3ay.
[TosmyyeHne BTOPUYHBIX META0OJIUTOB B Apoxkax. [Iposiku kak mpoayueHTs onotorus. [lomydenue
LIEJIEBBIX OEJKOB B JPOOKAX.



OCOOEHHOCTH BEreTaTHBHOTO M IOJIOBOTO PAa3MHOMKEHUS Y IPOXOKEH, 3HAUCHHE W3YUCHHS

MHUTO3a W LUTOKMHE3a I ONTHUMM3ALMHU IPOLECCOB KYIbTHUBUPOBAHUS JPOACGKEBBIX IITAMMOB,
MOHWMaHUS MPUYMH MATOTC€HHOCTH JPO3XOKEH U IpUOOB, MOMCKA MULIEHEH (QYHTHIMIOB U pa3pabOTKu
HOBBIX JICKAPCTBEHHBIX MpenaparoB. JlJabopaTtopHas padota «HabmoaeHne pa3MHOKEHUS TPOKKEBBIX
kiaetok». [lpaktuyeckas pabora «Ilomydenue TBOpora W Kedupa Ha OCHOBE MOJIOUHOKHCIBIX
Oakrepuit». Ilpaktndeckas pabora «OCHOBHBIE BHIBI KBaca M HMX XapaKTEPHUCTHUKA»
«IpoxcKu U MOJIOYHOKHCIbIE OaKTepuH, IPUMEHSEMbIE Ul IPOU3BOJACTBa KBaca». IIpakTuueckas
pabora «CpaBHUTENBHBIA aHAIM3 PA3BUTHUS JPOAOKEH B a’pOOHBIX M aHAPOOHBIX  YCIOBHAXY.
[Ipaktuyeckass pabora «MeToAbpl OIEHKH  CBOWCTB XJIeOOTEKapHBIX Aposxokei. OcoOeHHOCTH
IIPUMEHEHMSI IIPECCOBAHHBIX, CYIIEHbIX M HWHCTAHTHBIX JApoxoken». MccrnenoBatenbckas paboTa
«Bnusiare  pU3MKO-XMMHUYECKHX (DAaKTOpPOB Ha KayecTBO OMOTEXHOJIOTMYECKON MpOayKIHH (KBac,
kedup, coip, XJ1ed U JIp.)».

Bonopocin — mepcneKTHBHBIM  OOBEKT Uil TMPOM3BOJACTBA Oelka U YIJIEBOJOB.
buoTtexHonornuecknue MeTOAbl OYMCTKM TBEPIBIX, >KMJIKUX OTXOJIOB M Ta3000pa3HBIX OTXOJI0B
npou3BocTB. CTouHble BOAbI. CXeMbl OYUCTKU. BUOGUIBTPEI, a3pOTEHKHU, METAHTEHKH, OKCUTEHKH.
AKTHBHBI WJI M BXOJAUIIME B HEr0 MHUKPOOpPraHu3Mbl. VICIONB30BaHHE BOJOPOCIEH B OUYHCTKE
ctounblx BoJ. HMccrmenoBartenbckas paboTa
«Bnusuue puznko-xumudeckux paxropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmayus (8 uacos)

HacnenctBeHHOCT W M3MEHUYMBOCTH — OCHOBHBIE CBOWCTBA JKMBBIX OpPraHU3MOB.
N3menunBocTh. Buasl m3menuuBocth. [Ipaktuyeckas pabora «MoaudukalmoHHas H3MEHYUBOCTh
(JTMCTBSI, HTOJIKU C OJTHOTO JIEPEBa)».

I'en — maTepuanbHbI HOCUTEh HACIIECTBEHHOCTH U U3MEHUYUBOCTH. HyKII€eMHOBBIE KHCIIOTHI.
Jlokanu3zanus reHeTuyeckoro marepuana B kierke. Jlenenue kierok. Permukanus [IHK. OcHoBHast
JoTMa MOJIeKyJsipHO# Onosnoruu. Tpanckpunuwms. Tpancmsius. Myranuu. [Ipaktrdeckas padota «I'en
— MHCTPYKIHS 1O cOOpKe KIeTKH (Ha Oucepe Win KOHCTpYKTOope)». [IpakTudeckas padbora «MyTtarus
Ha OyrepOpone (m000i 00BEKT W3 MPEabIAyIIed padoThl, IJe U3MEHEHHE MHCTPYKIIUU TPHUBEICT K
W3MEHEHHUIO BHEITHETO BUA O0OBEKTA)).

5. Bupyconozusa. (6 uacos)

[TomoxeHre BHUPYCOB B CHUCTeME OpraHudeckoro mmupa. CTpyKTypa M XHUMHYECKHHA COCTaB
BupycoB. Knaccudukanus BupycoB. Penponaykius BupycoB. [IpocMoTp H0KyMEHTaIbHOTO (DHIIBMa O
BHpYyCax.

Bupychl - Bo30Oynutenu nHpEKInOHHBIX Oosie3nell. OHkoBUpPYCHL. bakrepuodaru: ctpoeHue,
cBoiicTBa, mnpuMeHenue. [Ipaktuueckas pabora. «Meron pasBeneHuit» [IpakTuyeckas paborta.
«TurpoBanue 6akTepruodaropy.

buostornyeckue MeTo 161 60pbOBI C BUpYyCaMHU.

6. I'ennas unscenepus u 6uomexnonozuu. (8 uacos)

OcHoBbI TeHHON MHKeHepuH. Bekropa. Cnenuduueckue pepmentsl 6akrepuii. Ilpaktnueckas
pabota «OHAOHYKIEa3bl pecTpUKUUU (paboTa € HYKJICOTUIHBIMU TOCIEIOBATEILHOCTAMHU Ha
Oymare)».

buoTexHonorun NpoayKIuu OenkoB B OakTepUaNbHBIX KylbTypaX. JlOCTH)KEHHS T'€HHOU
WH)XEHEPUU ¥ OMOTEXHOJIOT HH.

CRISPR/Cas — cucremMa amanTHBHOIO HMMYHHTETa OakTepuii U apxeil.

[MpakTrueckas pabora «I'ennbie HOxHUIEBI - CRISPR/Cas (MmonenmupoBanue Ha Oymare)» 'MO.

Mertonel nonyuenus I'MO. Urpa-auckyccust « Beirpaii rpaHTt Ha co3/1aHUE
I'MOn».



7. Buomexnonozuu 6 scusomnogoocmee (8 uacoe)

JlomecTUKausi OCHOBHBIC JOMAIIHWE JKHUBOTHBIC, COBPEMEHHBIC JKCIEPUMEHTax IO
JOMECTUKAIIMHA JKABOTHBIX (JIUCHIIA, HOPKA W JAp. — OSKCICPUMEHTHl HAyYHOW IIKOJIBI aKaJIeMHKa
bensieBa). [luckyccus «/lomecTukamnus, Bce JM PAcTEHUS U KUBOTHBIC, KOTOPHIC JKUBYT PSIIOM C
YeJI0BEKOM MM OJIOMANTHUBAIOTCS? MOXKHO JI CYUTATH TapakaHa OJOMAaITHEHHBIM YKHBOTHBIM 7.

CoBpeMeHHBIE METOABl B JKMBOTHOBOJICTBE: TPAHCIUIAHTAIUS 3MOPHOHOB, XHMEpPHBIC
KUBOTHBIE, KJIOHUpoBaHue. [IpakTudeckas padora «MeToauka KIOHUPOBaHUS (MOJIEIHpPOBAHUE HA
Oymare).

OcHoBHBIC 00JIE3HH J>KMBOTHBIX H POJIb MATOTCHHBIX MHUKPOOPTaHM3MOB M TIApa3WTOB B
pa3BuTHH 3a00JICBaHHIA IOMAIIHUX KHBOTHBIX U OCHOBHBIX Mepax O0pbObl C HUMH; POJIb TMOJIE3HBIX
MUKPOCUMOMOHTOB B OpraHM3Me JKMBOTHBIX. [lonoxutensHoe W MOOOYHOE (OTpHUIATEIHLHOE)
BO3JICHCTBUY aHTUOMOTHUKOB Ha OPraHU3M B XOJI€ JICUCHHSI )KHBOTHBIX; IIEJIM M 3a7a4d BETePUHAPUH.
bruoTtexHnonorust kKopMoBBEIX mpemnaparoB. [Ipaktudeckas pabdora «CocTaBieHHE palHoHA MUTAHHS
’KMBOTHOTO, pacueT pacxoJ0B Ha cojnepxaHuey». MccrmemoBarenbckas pabora «OIleHKa KadyecTBa
MOJIOYHOM MPOTYKIIAW.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacoe)

OcHoBHble MeTONBI cenekiuu. [uopummzamums. dopmber orbopa. OCHOBHBIE HaAIPaBICHHS
CEJIEKIIMU: YIYy4IIeHHE YpOXKaWHOCTH, YCTOMYMBOCTU K OMOTHYECKMM U aOMOTHYECKUM (hakTopam.
[TpakTuueckas padota «BripamuBaem ropox. Kak mpoBecTH CKpenimBaHue y TOPOXay.

OcCHOBHBIE TIOJXOJBI CENCKIIMA M OHMOTEXHOJOTHH KYyIbTYpHBIX pacTeHudl, [mOpumuzamms,
OT/JaJieHHass TUOpUAW3alusi, HCKYCCTBEHHBIH OTOOp, TeTepo3uc, TpaHchopmaims, MyTareHes,
reHeTuyeckoe penaktupoBanue). Hcropus cenekuuun B Poccun u  mMupe, HCTOpHUSl pa3BUTHUSA
Ba)XHEHUILIMX COPTOB KYJIbTYPHBIX PACTEHUM.

Kax genoBek MoxeT momudunmpoBath pacteHus? ['eHHas WHXeHepus pacTeHuil: Uto Takoe
TeHEeTHUYeCKass WHXKEHepus pacTeHuid. TpaHcreHHble pacteHus. Metoabl mosyuenus. OOpa3zoBaHme
omyxoJie y pacteHuil. ArpoOakrtepuanbHas TpaHnchopmanusa: Ti-mmasmuael. ['ensr  T-JIHK.
MouekynapHO-TeHETHUECKHE  MEXaHM3Mbl  TpaHcpopMmanuu. [eHeTHueckoe peJaKTUPOBaHUE.
CoBpeMeHHbIE TOAXOABl W JOCTHKEHUS TE€HETUYECKOTO pEeaaKTUPOBAHUS pacTeHui.
[IpakTnueckas pabota
«["eHoMHBIE HOXKHHUIIBI (MO AeTHupoBaHue padoTsl cucteMbl CRISP-Cas).

Ecte 1mm xu3Hpb B 1poOupke? BHOTEXHOJOTHS KYIbTYPHBIX PACTCHHH.
UccnenoBatenbckass pabota «BeipammBanue pacTeHUl B HpoOHpKe (MOMKHO BOCIOJIb30BATHCS

pe3ysibTaTaMi  MPEIBIAYIINX OSKCIEPUMEHTOB 10 COCTABJICHUIO IUTATEIbHBIX PACTBOPOB VIS
pacTeHui )».



Moaysib «MoJieKyJasipHbie 0CHOBBI Qu3noJorun U gpapmMakogorum» 9 Kiacce
(68 uacos)

1. @usuonozuuecxas xumus. (20 uacos)

Beenenue. buorennsie snementsl: opranorensl: O, C, N, H. AktuBHbIe (POPMBI KUCIOPOIA, HX
NOJIy4EeHHUE, HEUTpaIn3ausl.

Maxkpo3JIeMEeHTHI: MPOIEHT COJCPKAHKS B OPraHU3ME, BBIMOTHsICMAast (YHKIIHSI, COJICPKaHNE B
nponykrax nutanms. Ca2+ - cBs3pIBarolue OCNKH, JCTIOHMPOBAHUE KAIBIHS, PETYJISAIUS YPOBHS
KaJIbI[Usl B OPTaHU3ME: TOPMOHBI MOYEeK. Mg — CTpoeHHe XJIOpoduiria, ero aKTHUBAIUS COJHECYHOMN
SHEPIrUEH.

MUKpO3JIEeMEHTHI: B KaKHX MOJICKYJIaX COJCpKATCs, BBIMOJHIeMAas (DYHKIUS, COJEpKaHUE B
npoaykrax nuranus. [locneacTBus mepeno3upoBKHM MHUKpOdJIEMEHTaMHu. Fe — ycBanBaeMble THUIIbI
COeIMHEHUH xerne3a. ['eMonpoTenHbl, reMOIMaHnH, TUTOXpoMbl. Cu — YCBOEHUE U TPAHCTIOPT MEIH.
benku, coxepxamme wMenp. Ilatonornueckme cunapomMbl MeHke u  BuiibCoHa, CBSI3aHHBIE C
MeTa0O0JIM3MOM MEJIH.

Tokcuunble nemMeHTsl [lepruoandeckor CUCTEMBI Il OpraHu3Ma. BivsHue HeI0CcTaTKka Makpo
Y MUKPOAJIEMEHTOB Ha KMBBIE OPraHU3MBbI.

UccnenoBatennckas padora «KomwdecTBeHHAss OIEHKA COJEPKAHUS MUKPOIJIEMEHTOB WU
BUTAMHUHOB B TIUIIEBBIX MTPOTYKTAX)

Kups1. 3abosieBanus 4enoBeKa, CBA3aHHBIC C HAPYIIEHUSIMH KUPOBOTO OOMEHa.
Jucnunuaemun.

VYrneBoapl. 3aboJjieBaHMS 4YENOBEKAa, CBS3aHHBIE C HAPYIIEHUSMH YIIEBOJHOTO OOMeEHa.
CaxapHslii 1uaderT.

benku. Ctpoenue. 3a0osieBaHUsI YEIOBEKa, CBA3aHHBIC C HAPYIICHHSIMHU OCIKOBOTO OOMEHA.
Oyukiuun  O6enkoB. depmentsl. Mexanusm  aeictBusa. Kiaccel  epMEHTATUBHBIX — pEaKIIHiA.
Kodepmentsl. Ilpaktuueckoe 3ansitue «KadecTBEHHbIE peakUM Ha OPraHUYeCKHEe MOJIEKYIIbD».
[Ipaktnueckoe 3ansTue «J/lenarypanus OenkoB» IlpakTudeckoe 3anHaTne «l3ydeHHE aKTUBHOCTH
aMUIIa3bDy».

BurtamuHbl xupopacTBOpuMBbIe, BoAopacTBopuMble. [IpeBpalieHne BUTaMHUHOB B aKTHBHBIE
(dbopMbI KOPepMEHTOB. ABUTAMUHO3BI.

OcHOBHBIE THIBI META0OJUYECKUX peakiuii. buosneprerudyeckue nporeccol. I mukonus. {ukn
Kpebca. Llenb mnepenoca anekTpoHOB. OKHCIEHHE >KUPHBIX KucCaAOT. Karabamu3M aMHHOKHCIIOT.
I'mokoneorene3. CuHTe3 yIJeBOJIOB, O€lKOB, KHUpoB. Mertabonutuueckue 3ab0JeBaHUs.
[IpakTueckoe 3anatue «Pemenue 3a1a4 Ha SHEPreTUUECKU OOMEH.

Kierka. Ilonstue memOpansl. @yHKIuu MeMOpaH. Bunbl TpaHcmopTa B KIIETKY.
Membpannbie opraHou/isl. 3a00J1€BaHMsl CBSI3aHHBIE C HapyllIeHHeM paboThl MEMOPAHHBIX OpraHes,
007e3HN HaKoIIeHUS. TUIBl KOHTAKTOB MEXAY KJIeTKaMH. 3HaAYCHUE MEXKKIECTOYHOW KOMMYHUKALIMU
Ui 310pOBba opranu3Ma. [Ipakruueckoe 3ansatue «/luanus (kiierouka Tpayoe)y.

SAnpo.  YpoBHM  YHakoBKM  XpOMaThHa.  XPOMOCOMHBIE  TEPPHUTOPHUHU.

HememOpanHubie opraHou/pl.

2. Monexynapuas 6uonozus. (20 uacoe)

OcCHOBHBIE BEXH Pa3BUTHS MOJIEKYJISIPHON OUOJIOTHH.

Hyknennosble kucnoTel. OCHOBHBIE TPUHIMIEI cTpoeHus. [IpakTuyeckas padorta
«Boinenenne JIHK u3 Gananax. Ilpaktuyeckas pabora «Moaens JIHK-opuramm». Ilpakrtnyeckas
pabota «Onpeznenenue kauecta npenaparos JJHK ¢ nomomisto ciekrpodoTomerpum» (Ipu HaIUYUH
obopynoBaHus).

Marpuussie cUHTE3bI. Perukanyss — OCHOBa KJIETOYHOIO AelieHus. [IpUHIMIBI periuKanuy.
[Ipaktuyeckass pabora «PemukaruBHas MamuHa (urpa-ueMoHcTpanus)». Ilpaktudeckas pabota
«[1LP (Monens amruindukanus Ha Gymare)y.



Myrauuu. Yro BeI3biBacT u3meHeHus B crpoenuu JJHK. [IpuHnumne! penapanun.
Tpanckpunmus. Ilpaktudeckas padora «Cuma mpomotopa». I'enernueckwii xon. Ilpakrtuueckas
pabota «Pemenue 3amad Ha reHeTndyeckuid ko Tpancmsuusa. [Ipakrudeckas pabota «DonmuHr
6enkxoB».Opranusanus reHoMa BUpycoB [IpoTHBOBHpYCHBIE CpEACTBA, MEXaHU3MBI X JICHCTBHAL.

Opranuzanus reHoma OaxTepuii AHTHOaKTEpHUATIbHbBIE Ipenaparsl.

Hccnenosatenbcekas pabora «PacnpocTpaneHre aHTUOMOTUKOPE3UCTEHTHBIX OakTepuity Opranuzanys

reHoma osykapuoT ['eHomHOe penaktupoBanue. [Ipakrtuueckas paborta «PaboTta B COBpeMEHHBIX
reHeTudeckux 0aszax maHubix. [IpoBenenue In Silico aHamu3a mociae1oBaTeIbHOCTEH TEHOBY.

3. @apmaxonozus (28 uacos)

[lonstne o nexkapcrBax. [IpuHIMIBI MOAXO/Ja K TOUCKY HOBBIX JIEKAPCTBEHHBIX CPEJNICTB.
CkpunuHr u ero Metonsl. HccnenoBarenbckas paboTa «IKCIEPUMEHTHI 10  ONPEACTIECHUI0
TOKCUYHOCTH BEIIECTB HAa apTEMUIHIX».

[Iytu BBenenus JIC. @apmakokMHETHKA JEKapCTBEHHBIX BellecTB. BeackiBanue (abcopOrus)
nexapcTB. OCHOBHBIE MEXaHU3Mbl BCachlBaHMs. TpaHCHOPT JIEKApCTBEHHBIX BellecTB. ['eHbl u Oenku
nepBoit  ¢a3pl OmoTpanchopmanmu. IlyTu BBIBEACHHS JE€KapCTB W3 OpraHU3Ma. OKCKpEIus Hu
sanuMuHanuda. el u Oenku BTopoil ¢a3pl O6uoTpanchopmanuu. PapmakoguHamuka. [naBHoe u
1mo604YHOE, pe30pOTUBHOE U MECTHOE, MPAMOE, HETIPSIMOE U Pe(IIEKTOPHOE IeHCTBHUE.

Buner B3auMogerictBus siekapcTtB. CHHEPru3M M aHTAaroHUW3M NPU COBMECTHOM
JeMCTBUM JIEKaPCTBEHHBIX BEIIECTB, UX PA3HOBUIAHOCTH.

TpancmeMOpaHHBIM CUTHAIWHT. THIBI KJIETOYHBIX perenTopoB. MeMOpaHHBIC: HOHHBIE
KaHaJbl, KaTAIUTUYECKUE U COMpsbKeHHbIe ¢ (G-OenkaMu; BHYTPUKJIETOYHbIE: [IUTOIIa3MAaTHYECKIE 1
sniepHble. MexaHU3Mbl JUraHA-pelenTOPHOro B3auMoeicTBus. CelneKTUBHOCTh (M30UpaTebHOCTD)
NeUCTBUS, CBS3b «XMMHUUYECKAsl CTPYKTYypa — (hapMaKoJIOTUYeCcKasi aKkTUBHOCTH BEILIECTBY.

dapMaKoIOTruueCcKO MOTYJISALINHA CHHANTUYECKOU XOJIMHEPTUYECKOU nepeaayu.
MonekyasapHblii MeXaHW3M JCHCTBUS U (HapMakoJOTHYECKHE CBOMCTBA M- XOJMHOOJIOKATOPOB,
TaHrJIuo0I0KaTOpOB U KypapemoJoOHbIX cpeacTB. PDapMakojioruyeckas pPEryisiius aKTUBHOCTH
aJIpeHepruveckoro CcHHamca. AJIPEeHOMUMETHKH, aZipeHO0I0KaTOPHI, CUMIATOIUTHKH.
[IpakTnueckas paboTa
«BrnusiHue afpeHanuHa Ha cepAeyHble COKpaIeHus (IPOrpaMMHOE 00eCIeueHHE)».

MounekynspHasi (papMakoJOTusi aHTUAJUIEPTUYECKUX CPEJCTB. [ MCTaMHHOBBIE PEIENTOPHI:
TUIIBI, MOJIEKyJsipHas opranuzauusa. CraOuiam3aTopbl MeMOpaH TYYHBIX KJIETOK: MOJEKYISPHBIN
MEXaHU3M JIeHCTBUS, OCOOEHHOCTH KIMHUYECKOTO NPUMEHEHUS, TOYKH MPHUIOKEHUS JeHCTBHUS
WHTUOUTOPOB JIUMTUIHBIX METUATOPOB.

MexaHu3Mm JeHCTBUS M MPUMEHEHHE MPEenaparoB, CTUMYIUPYIOUIUX MPOLECChl UMMYHUTETA.
dapMakoJoruyeckas — XapakTepUCTUKa WHTEPICHKUHOB:  TOJY4YeHHE, MEXaHU3M JeHCTBUS,
npuMeHeHre. OCHOBbI  MaTO(QU3UOJIOTMU  OCTPO(A30BOr0  OTBETA, MeIualMs BOCHAICHUS.
MonexkynspHblii ~ MEXaHM3M  NIPOTHMBOBOCHAIUTENBHOTO  JEHCTBHUS  TJIFOKOKOPTHUKOCTEPOUIOB,
HECTEPOUIHBIX IPOTUBOBOCHAIUTENBHBIX CpeacTB. I[lpaktuueckas paboTta «l ucTomoruyeckue
npenaparsl UIMMYHHOM CUCTEMBDY.

[lonatue o Hapko3e M HAPKO3HBIX Tmpenaparax. KIeToyHbIi M HEpPBHBIA HApKO3.
dapmakoJIOruyecKas XapakTepuCTUKa OTACNbHBIX TPYII HapKO3HbIX cpeacTB. [locnenoBarenbHOCTh
NEUCTBUS Ha IEHTpalbHYyIO cuctemy. llpakTudeckas pabora

«l'ucronoruyeckue npenaparbl HepBHOﬁ CUCTCMBD».

duznonorunyeckuit cox; asel cHa. Buabl HapymieHuii cHa [loHATHE 0 METUKaMEHTO3HOM CHE U
CHOTBOPHBIX MpenapaTax (TUITHOTHKAX).



MoneKmepHHe ACIICKThl HONIMUICIIINWHU. OnunaTHblie peucuTopbl, HX THUIIbL.
OHke(haIuHbI ¥ SHAOP(PUHBI - SHIOTEHHBIE JTUTaH/Ibl OTIMATHBIX PELETITOPOB.

AHTUTICUXOTHYECKOE JICHCTBHE, BIMAHUE HAa (DYHKIHIO SKCTPAMUPAMUIHON CHCTEMBI,
OMOIMOHAIBHYIO c(epy, PpPBOTHBIA IICHTpP, apTepUAIBHOE [ABJCHHE, IEHTP TEPMOPETYIISAINU.
MOJIGKy.]I?IpHI)Ie MEXaHU3MBbI I[€I>'ICTBH$I HCﬁpOHGHTHKOB, BJIIMSIHHUEC Ha IlO(baMI/IHOBBIG, CCPOTOHHUHOBEIC,
AApPpCHO- U T'MCTAMHMHOBLIC pCUCHTOPBI, UX I[GflCTBHC Ha KICTOYHBbIC MGM6paHI)I, Ha IOCIIOHHWPOBAHUC
TKaHEBbIX MOHOaAMHHOB. HOTGHLII/IaJI- 3aBHCHUMBIC HATPHUECBLIC KaHAJIbI KaK MUIICHU IIGﬁCTBPI?I MECTHBIX
aHecteTnkoB. CI0coOBI I/IHI‘H6HPOB3.HPI$I MOTCHLMUAI-3aBUCUMBIX HATPHUCBLBIX KaHAJIOB MCECTHBIMU
anecretukamu. IIpaktnyeckas pabora «Kapra skcrpeccuun A0(aMHHOBBIX M CEPOTOHWHOBBIX
peuentopoB B Mosre Mmbimei». MccnenoBarensckass pabota «lloBepeHueckue TecThl Ha pbIOKax

Danio rario. Cserno-reMHas KaMepay. HccnenoBatensckas pabora

«IToBenenueckne TecThl Ha pbiOKax Danio rario. OtkpsiToe mose». MccnmemoBaTtenbckas pabora
«IToBenenueckue TecThl Ha ppiOkax Danio rario. CtaliHOe TIOBEACHHEY.

Monysib «MoJieKyIsipHbIe 0CHOBBI ceslekium» 9 kiaacce (68 yaca)

1. Monexynapnas éuonozus. (20 uacoe)

OcCHOBHBIE BEXU Pa3BUTHS MOJIEKYISIPHOW OMOJIOTHH.

Hyxneunnosbie kucinoTel. OCHOBHBIE TPUHLIUIILI cTpoeHus. [IpakTrueckas paboTa
«Bwinenenne JIHK u3 Gananay. Ilpaktuueckas pabora «Monens [IHK-opurammy». Ilpaktudeckas
pabora «Onpenenenue kadectBa npemnaparos JJHK ¢ momomrsto cnexkrpodotomerpun» (MpH HATUYUU
000pyI0BaHUs).

Matpuunble cuHTe3bl. Perunkanusi — oCHOBa KJIETOYHOTO JeneHus. [IpuHIUNbI perinKaium.
[IpakTtuueckass pabota «PemnmukaruBHas MammHa (Urpa-meMoHcTparus)y. IlpakTuueckas pabora
«[IP (Moxens amrmuduKaius Ha Oymare)y.

Myranun. Yrto Bbe3biBaeT u3MeHeHuss B ctpoeHun JIHK. Ilpunnuner  penapanuyu.

Tpauckpunuus. [Ipaktuueckas padora «Cuma mpoMoTopay.

I'enernveckuii kon. Ilpaktmueckas pabota «PemieHue 3agad Ha TEHETHMYECKHH KOM»
Tpancnsamus. [Ipaktuyeckas padora «DonguHT OENKOBY.

Opranu3zanus reHoma BupycoB [IpoTUBOBUpYCHBIE CpEICTBA, MEXAaHU3MBI UX JIEHCTBHSL.

Opranuzanusa renoma O6akrepuii AHTHOaKTepualbHbIe MpenapaThl. MccnenoBaTenbekas padora
«PacrpocTpaHeHrie aHTUOMOTUKOPE3UCTEHTHBIX OakTepwit» OpraHuzanuss TreHOMa  JyKapuoT
I'enomuoe penaktupoBanue. [Ipaktuueckas pabota
«Pabora B COBpeMEHHBIX TeHeTHYeckMX Oa3ax maHHbIX. IIpoBenenme In silico anammza
MIOCJIEIOBATENLHOCTEN T€HOBY.

2. Monexynapnoie ocnogvt zenemuku (20 uacos)

IIpenmer reneruku. KpaTkas uctopust pa3BUTHs NMPEJICTABICHHS O HACIEICTBEHHOCTH.

OT reHa K IMpU3HAKYy: Kak packpacuTb kota. Uro takoe npusHak? IIyTh OT reHa 1o mpu3HaKa.
Myrauuu. Amnenu. I'eTepo3urotsl 1 TOMO3UroThl. JJOMHHaHTHBIE U pelieccHBHbIE amienu. PoseBas
urpa «Amnenu». McciaenoBarenabckuii mpoekT MyTrareHHble (pakTopsl.

I'eHbl cTpossT opraHu3M. BkiroueHue M BbIKIIOUEHHE OoJbIIoro Habopa reHoB. Kak kieTku
MIOHUMAIOT, KaKHe TeHbl JOJUKHBI pabotaTh. PoneBas urpa «Cyap0a kieTku». I'eHbl-niepexirouaTeny.
[IpakTudeckoe 3a1aHue « AITOPUTMBI ISl KIIETOKY.

JlMcKpeTHOe Haciel0oBaHWe MPU3HAKOB. 3aKOHbI MeHJens: OJIMH I'eH - OJMH Mpu3Hak. Cxema
CKpelIMBaHUA. 3aKOH eIuHooOpa3ust THOpPHIOB MepBOro mokojieHus. IlpakTuueckoe 3anaHue
«EnnnooOpasue mepBoro MOKOJIEHUs». 3aKOH pacUleTICHHS



IIpU3HaKa BO BTOpoM nokojeHuu. IIpaktuueckoe 3aganue «PaciiemsieHne BO BTOPOM MOKOJIEHUM.
HccnenoBaTtenbeckuil poeKT «3akoHbI I'. MeHens B 3KCIIEpUMEHTE.
3akoHbl MeHiensl: HECKOJIBKO I'€HOB - HECKOJIBKO MPU3HAKOB. JIMrMOpUAHOE CKpeLIMBaHUE.
HezaBucumoe pacxoxaeHue XPOMOCOM. [TpakTuyeckoe 3aJlaHue
«Pemertka [lenneray. CuernieHHOe HacaeI0BaHUE.
B3aumoneiictBue reHoB. AmienpHOE M HeauienbHoe. lIpakTuyeckoe 3aHsTHE
«B3aumoselicTBrs reHOB (MOJEIMPOBAaHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KJIETKY)» Onpenenenne

nosia. [lomoBeie xpomocombl. CaMIibl U caMKu. BimsiHue GpakTopoB okpykaromien Cpelibl.
XpOMOCOMHOE OnpeIeIICHNE nona. [lomoBele  XPOMOCOMBL.
[TpakTryeckoe 3a/laHue «Hacnenosanue, CLETJIEHHOE C  TOJIOMM. [IpoGnema

JOTIOJIHATEIBHON X-XPOMOCOMBI Y KEHIIUH. TpeX1BETHbIE KOIIKH.

3. Monexynapusie ocnosnt cenexyuu (28 uacoe)

['ensl B monmynsanusx: Benukoe paBHoBecue. lomyssius. YacToTsl BCTpeuaeMOCTH TTpU3HAKa U
aiutensi. YpasHenue Xapnau-BaitnOepra. Ilpaktudeckoe 3amanue «YacTtoTel ajsenei, TEHOTUIIOB U
¢denotunony. MccnenoBarenbCkuil IPOEKT «AHAIN3 TEHETUYECKOI CTPYKTYpPhI MOMYIISIIIMY (Ha OCHOBE
3aKoHa Xapau-Baiinbepra)y.

[Tomynanmy MEHSIFOTCS: YHMCIEHHOCTh, MHUTpaus U BBIOOp cympyra. dakTopsl, KOTOpHIE
BBIBOJT TOMYJSILUI0 M3 paBHOBecus Xapau-BaiinOGepra. YucnenHocts momymsiuuu. PonieBas urpa
«IddexT ocHoBarenss». Ponesas urpa «3ddext OyTpurouHoro ropiasimkay. Jpeid reros. Myramum.
Hecnyuaiinoe ckpemuBanue. M3omsmms.

[Tomynanmu MEHSIFOTCS: €CTECTBEHHBIM OTOOP. MexaHu3M JEeHCTBHs €CTECTBEHHOTO OTOOpa.
JIBwxkymuii oT60p. PoneBas urpa «EctecTBeHHBII 0TOOPY.

MonudukanronHass HU3MeHUHMBOCTb. (CTaTUCTHYECKHE OCOOEHHOCTH MOJIU(PUKAMOHHON
u3MeHunBocTH. MccnenoBarenbckue paboThl «MoaudukanuoHHAs HM3MEHYMBOCTh PACTEHUU B
mpejienax Ballero MecTa XUTEIbCTBAY.

HacnenoBanue komuuecTBeHHbIX mpu3HakoB. KomudectBeHHnble mnpusHaku. CpenoBas
M3MEeHUYUBOCTh Mpu3Haka. Kosddunuent nacinenyemoctu npusnaka. OtBer Ha otOop. Ilonck renos
KOJIMYECTBEHHBIX MNpHU3HAKOB. OMHOHYKIEOTHAHbIE BapuaHTbl reHoB. JIHK-uum. I[lomHoreHomHBINM
aHaJIu3 accoIMaIlMil.

«Owmb1» Hag renomoM. I[loctreHoMHas spa. OOpaTtHasi reHeTHKa. «OMUKCHBIE» UCCIIECIOBAHMUSL.
[Ipoteom, Mmerabonom. [IpakTrueckoe 3aganne «ArpOHOMBD».

JlomecTukanuss U IEHTPHl T€HETHMUYECKOTro pazHooOpasus. [loumcku pacteHuid c
«XOPOILUMMY» MPU3HAKAMHU JIJ1s yesoBeka. LleHTpsl reHeTnyeckoro pasnooOpasusi. Hukonaii FiBanoBuu
BapunoB. Cenekuus. KomOunanuronnas u rubpuanas cenekuus. ['ereposuc. [Ipaktuueckoe 3amanue
«["omonoruveckue psabl HACIEACTBEHHON U3MEHUMBOCTI.

CoxpaHUTh M U3Y4YUTh T'€HBI, YTOOBI MEHATH Oynymiee. Kak mpaBUIBbHO XpaHUThH
redbl. KoMIeKIuu reHeTuuecKuX pecypcoB pacteHui. [IpakTHKyM W/WIK HCCIeI0BATENbCKUI MPOEKT
«MeTo/pl KyIbTUBHPOBAHUS In Vitro Jjs COXpaHEHHUs TEeHETHYECKUX PEeCypCOB pacTeHUH W s
YCKOPEHHOM CENIEKLIUMNY.

I'eneTnueckue 1eHTpHI B Hallel crpaHe. ['1e 3aHMMAalOTCA TeHETUKONM M TEHOMUKOM NIl HYXJ
CEJIBCKOTO XO35MCTBA.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
KYPCA BHEYPOUHOU JEATEJILHOCTH

3aHATHS B paMKaxX NPOrpaMMbl HAMpaBICHBI HAa OO0CCIEUeHUE JOCTHIKCHUS MIKOJIbHUKAMHU
CJIEYIOIINX JTUYHOCTHBIX, METAIIPEIMETHBIX U TPEAMETHBIX 00pa30BaTEIBHBIX PE3YIbTATOB.
JINYHOCTHBIE Pe3yJIbTATHI:

B cgepe epadxcoanckoeo 6ocnumanus: TOTOBHOCTh K KOHCTPYKTHBHOM COBMECTHOM
NESITETBHOCTH TPU BBIMIOJHEHUN HMCCIIEIOBAHUM M TMPOEKTOB, CTPEMJIEHHE K B3aMMOIIOHUMAHMIO U
B3aMOIIOMOIIH.

B cipepe nampuomuueckoeo 6ocnumanus: OTHOUIIEHHE K OWOJIOTMM KaK K BaXHOH
COCTABJISIIOIIEH KYJIbTYPbI, TOPJOCTH 32 BKJIAJ POCCUUCKUX M COBETCKMX YUEHBIX B Pa3BUTHE MUPOBOU
OMOJIOTUYECKON HAYKH.

B cipepe 0yxosno-npascmeennoco eocnumanusi: TOTOBHOCTb OLIEHUBAaTh IOBEACHHUE W
MOCTYNKH C TIO3WIIMM HPABCTBEHHBIX HOPM W HOPM OKOJOTHYECKOW KYIbTYphl; MOHUMAaHUE
3HAYMMOCTHU HPABCTBEHHOTO ACTIEKTA JACSITEIIbHOCTH YEJIOBEKA B MEIUIIMHE U OHUOJIOTHH.

B cgpepe scmemuueckoco e6ocnumanus: TIOHUMaHHE pOJIM OHOJOTUM B (POPMHUPOBAHUU
ACTETUYECKOUN KYJIbTYPhI TUUYHOCTH.

B cgepe usuueckoco socnumanus, hopmuposanus Kynvmypsel 300p08bsi U IMOYUOHATLHO2O
On1azononyyus; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 30pPOBbI0 M yCTAaHOBKAa Ha 370pOBbIN 00pa3
KU3HU (3I0pOBOE MMUTAHUE, COOJIIOICHIE TUTHEHHYECKUX MPABHII U HOPM, COATAaHCUPOBAHHBIN PEXUM
3aHATUN W OTIbIXa, perysipHas (u3NYecKas aKTUBHOCTH); OCO3HAHUE TOCIEJACTBUNA W HETPUSITHE
BpPEAHBIX NPUBBIYEK (YMOTpEeOJIEHHE AalKOroJisi, HApKOTHKOB, KypeHHE) M HHBIX (opm Bpena Ui
(U3MYECKOTO U MCUXUYECKOTO 3/10pPOBbs; COONIIO/IEHUE MpaBuil O0€30MacHOCTH, B TOM YHCII€ HaBBIKU
0€301acHOTO MOBEICHUSI B IPUPOTHON cpene; chOpMUPOBAHHOCTh HABbIKAa PEQIICKCHH, YIIPaBICHUE
CcOOCTBEHHBIM 3MOIMOHATBHBIM COCTOSTHUEM.

B cgpepe mpyoosozco eéocnumamnus: aKTUBHOE ydacTHE B PEIICHUM MPAKTUYECKUX 3aj1ad (B
pamMKax ceMbH, IIKOJIbI, TOPOAA, Kpast) OMOJIIOTHYECKOW M HKOJIOTUYECKOM HapaBICHHOCTH, HHTEPEC K
MPAKTUYECKOMY U3YYCHHIO MPO(deCcCuid, CBI3aHHBIX C OMOJIOTHEH.

B cgepe sxonocuueckozo 6ocnumanusa: OpUEHTALMs Ha MPUMEHEHHE OHMOJIOTMYECKUX 3HAHHM
IIPH PEIICHUH 33]1a4 B 00J1aCTU OKPYKAIOIIel Cpeibl; 0CO3HAHUE PKOJIOTMUECKUX MpoOiIeM U myTel ux
PEILICHUS; TOTOBHOCTh K YYaCTHIO B IPAKTUUECKOHN EATEIbHOCTH IKOJIOTUYECKOM HAIIPaBICHHOCTH.

B cgpepe nonumanus yemHocmu HayyHo2o no3Hauus: OPUEHTALMS Ha COBPEMEHHYIO CHUCTEMY
HAyYHBIX IPECTaBICHUI 00 OCHOBHBIX OMOJIOrMUYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBS3SIX YeEJIOBEKa
C TOPUPOJHOM M COLUAIBHOM CpEeIoi;

MMOHMMAaHHE POJIM OHUOJOTMYECKON Hayku B (OPMHUPOBAHUU HAYYHOTO MHMPOBO33PEHHUS; Pa3BUTHE
HAay4yHOUM JI0O003HATEIBHOCTH, WHTEpeca K OHOJNOTHYECKOW HayKe, HAaBBIKOB HCCIIEOBATEIbCKOM
JeSITeIbHOCTH.

B cghepe aoanmayuu x usmensrOwuMcs yCI08UAM COYUANBHOU U NPUPOOHOU CPeobl:
aJIecKBaTHasl OLICHKA M3MEHSIOUIUXCS YCIOBUMN; MPUHITHE peuieHHs (MHIUBUIyalIbHOE, B TpYIINE) B
W3MEHSIIOIIMXCS YCIOBUSX HAa OCHOBAHMU aHallM3a OMOJOrMYecKod WHGOpMaluu; TMIaHUPOBAHUE
JNeCTBUM B HOBOM  CHUTyallud Ha OCHOBAHWH 3HAHUU OMOJIOTMUYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeamMeTHble pe3yJabTaThI:

B cipepe osnadenus ynusepcanorvimu yueOHbIMU NOZHABAMENbHBIMU OCUCMBUAMU:
ba3oBbi€ TOTMYECKHE IEHCTBHUS:

® BBIABIIATH M XapaKTCPU30BaATh CYILICCTBCHHBIC TPHU3HAKA OHOJIOrHYeCKUX 00BEKTOB (HBHGHHﬁ);

® yCTaHaBJIMBATh CyH_IeCTBeHHBII\/'I IMPU3HAK KJ'IaCCI/I(I)I/IKaI_II/II/I OHOJIOTHYECKUX 0OBEKTOB (HBJ’IGHI/Iﬁ,
HpOHeCCOB), OCHOBAaHMA JJIA O606H_ICHI/IH " CPAaBHCHUA, KDUTCPHUHU ITPOBOAUMOI'0 aHAJIN34A,

® ¢ yyéToM IpeUI0KEHHON OMOJIOTHYECKOH 3a1a4M BBISBIIATH 3aKOHOMEPHOCTH U IPOTHBOPEUHS
B paccMmaTpuBaeMbIX (akTax M HaONMIOJCHUAX; NpeasaraTh KpUTEpUH Ui BBIABICHUA
3aKOHOMEPHOCTEH U IPOTUBOPEYUL;

® BHIBIATH JAeUIUTH WHPOPMALUK, JAHHBIX, HEOOXOJMMBIX ISl pEIIEHUS IOCTaBICHHOM
3a/1a4u;



BBISBJIATE NPUYMHHO-CJIECJICTBEHHbIC CBS3M TPH HM3YyYCHUU OHMOJOTHYECKHX SBJICHUH U
IIPOLIECCOB;  J€NaTh BBIBOABI C  HCIOJIb30BAHUEM  JEAYKTHBHBIX W  MHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH, (OPMYIIMPOBATH TUTIOTE3BI O B3aUMOCBS3SX;

CaMOCTOSITENIBHO BBIOMPATh CIOCOO permieHus ydeOHOH OMOoJIorudeckor 3amaun (CpaBHUBATH
HECKOJIbKO BapUaHTOB pelLleHUs], BbIOMpaTh HarOoJee MOAXOAIIHNM ¢ y4ETOM CaMOCTOATENBHO
BbIJICJIEHHBIX KPUTEPHUEB).

ba3oBhIe McCaeIOBATEALCKUEC ICUCTBHS:

HCII0JIb30BATh BOIIPOCHI KaK I/ICCJIGI[OBaTeJII)CKI/Iﬁ HHCTPYMCHT IIO3HAHUA

(dbopMyIUpoBaTh BOMPOCH], (UKCHPYIOIMIHUE pPA3PhIB MEXKIYy PEATbHBIM H KEJIATEIbHBIM
COCTOSIHUEM CUTYaIliu, 00bEKTa, 1 CAMOCTOSITEIIbHO YCTAaHABIMBATh HCKOMOE U JAHHOE;

(¢opMupoBaTh TUNOTE3Y 00 MCTUHHOCTU COOCTBEHHBIX CYKIEHHI, apryMEHTHpPOBATh CBOIO
MTO3UIINI0, MHEHUE;
MPOBOJUTH IO CAaMOCTOSITEJIbBHO  COCTaBJICHHOMY IUJIaHY HaOJIOJIEHUE, HECIOKHbIN

OMOJIOTMYECKUI SKCIIEPUMEHT, HEOOJIbIIOE MCCIIEOBAHHE IO YCTAHOBJIEHHIO OCOOEHHOCTEN
O6uosnoruueckoro oobvekTa (mpouecca) U3ydeHus,

MIPUIMHHO-CIICJICTBEHHBIX CBSI3€M U 3aBUCUMOCTEN OMOJIOTUUECKHX 0OBEKTOB MEXTY COOO0H;
OIIEHWBATh HAa NPUMEHUMOCTh U JIOCTOBEPHOCTH WHGOPMAIMIO, TOTYYCHHYI0O B XOJe
HaOIOZICHUS U DKCIIEPUMEHTA;

CaMOCTOSTENBHO (hopMyaUpOBaThH OOOOIICHWS W BBIBOJABI IO PE3YJIbTaTaM TPOBEIEHHOTO
HaOIOACHUS, DKCIIEPUMEHTA, BJIAJIETh WHCTPYMEHTAMH OIEHKH JOCTOBEPHOCTH TMOJTYyYEHHBIX
BBIBOJIOB U 000O0IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE OWOJIOTMYECKUX TPOIECCOB M HUX
MOCJIEJICTBUSl B @aHAJIOTUYHBIX WJIM CXOIHBIX CUTYallUsIX, a TaK)KE BBIIBUraTh MPEATOI0KEHHS
00 MX pa3BUTUU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabota ¢ nadopmarmeii:

MPUMEHSTh Ppa3InyHble METONbl, HMHCTPYMEHTHI M 3ampochl MpU TMOHCKE U oTOope
Oouonornueckoi MHPOpPMAaLUK WK TaHHBIX U3 UCTOYHUKOB C YUETOM MPEAJIOKEHHOW yueOHOM
OMOJIOTMYECKOH 3a1auu;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH OHOIOTHYECKYIO
nH(OPMALIHIO PA3TUYHBIX BUJOB U (POPM MpecTaBICHHUS;

HaXOJHUTh CXOJHbIE apTyMEHTHI (IIOATBEPKIAIOIINE WM OIPOBEPrarolue OJIHY U Ty K€ UJIEIO,
BEPCHIO) B pa3IMYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

CaMOCTOATCIBHO BLI6I/IpaTI> ONTHUMAJIBHYIO q)OpMy npeaAcCTaBJICHUA I/IH(bOpMaHI/II/I u
WIUTIOCTPUPOBATL PCHIACMBIC 3a/la4i HCCJIOKHBIMU CXEMAMM, JHAI'PaMMaMU, WHOM Fpaq)HKOﬁ n
Hnux KOM6I/IHaI_[I/I$IMI/I;

OIICHMBATh HAAEKHOCTh OHOJIOrHYECKOM I/IH(i)OpMaI_II/II/I 10 KpUTCpUAM, MIPCIIOKCHHBIM
YUYHUTCIIEM UJIU C(i)OpMy.]'II/IpOBaHHHM CaMOCTOATCIIBHO,

3alIOMHUHATb U CUCTCMATHU3UPOBATb 6I/IOHOFI/I‘IGCKYIO I/IH(1)OpMaI_II/II-O.

B cghepe osnaoenus ynusepcanvuvimu yueOHvIMU KOMMYHUKAMUBHLIMU OelCcmeUsMU
OO011eHue:

BOCIPUHUMATh M (HOPMYIHUPOBATH CY)KJCHMS, BBIpaKaTh SMOLIMU B IPOLECCE BBIOJHEHUS
MIPAKTUYECKUX U Ja00paTOPHBIX padoT;
BbIpaXkaTh ce0s1 (CBOIO TOUKY 3PEHHUs) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJibHbIE CPEACTBA OOIIEHUS, MOHUMATh 3HAYEHHE COLMAIIBHBIX 3HAKOB,
3HaTh U PAClO3HABATh MPEANOCHIIKMA KOH(MIUKTHBIX CUTYallUd M CMSATYaTh KOH(DIUKTHI, BECTH
IIEPETOBOPHI;

MOHUMAaTh HAaMEPEHUs JPYTuX, MPOSBIATh YBAXKHUTEIbHOE OTHOIICHHWE K COOECeHUKY U B
KOPpEKTHOH (opme (HhopMyITHpOBaTh CBOM BO3PAKECHHUS;



B XOJ€ [IHalloTa W/WIM JHCKYCCHM 33JaBaTh BOIPOCHl IO CYHIECTBY O0OCYKIaeMoOi
OMOJIOTMYECKON TeMbI M BBICKA3bIBATh HJICH, HAIlCJICHHBIC HA PEIICHHE OMOJIOTUYECKON 3a1auun
U TIOJ|/IepKaHue OJ1aroKeaaTeIbHOCTH OOIICHUS;

COTIOCTABJISITH CBOM CYXICHHUS C CY)KJICHUSIMHU JIPYIMX YYaCTHUKOB JAUANIOra, OOHApYKHUBATh
pa3I4Ms U CXOACTBO MO3ULINH;

Hy6JII/I‘-IHO MMpEACTaBJIATE PE3YJILTAThI BBIITIOJIHCHHOTO OHOJIOTHYECKOTO OMbITa (3KCHCpI/IMeHTa,
HCCTIeA0BaHUs, IPOEKTA);

CaMOCTOATCIBHO BI>I6I/IpaTI) (1)OpMaT BBICTYIUUICHUA C y‘IéTOM 3aaa4 MIpe3CHTalun U
0co0eHHOCTEH AyJUTOPHUH U B COOTBCTCTBHUU C HUM COCTABJIATH YCTHBIC U IMCbMCHHBIC TCKCThI
C UCIIOJIb30BAHUCM HUJIIOCTPATHBHBIX MATCPUAJIOB.

CoBMecTHAS IeATENLHOCTE (COTPYIHUYECTBO):

MIOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHJHOM W HHAMBUAYAJbHON pPalbOTHI mpu
pEelIEHHH KOHKPETHOW  OHOJIOrM4ecKold MpoOsieMbl, OOOCHOBBIBATH  HEOOXOJIUMOCTb
MPUMEHEHHSI TPYIIOBbIX (OpPM B3aWMOAEWUCTBUS NPU PELIEHUU IOCTABIEHHON yueOHOM
3ajauuy;

NpUHUMATL LCJIb COBMECTHOM ACATCIIBHOCTH, KOJUICKTUBHO CTPOUTH HCﬁCTBHS[ no eé
JOCTHDKEHUIO: paclpesiesiATh pOJIM, JO0TOBapUBaThCs, OOCYXKIaTh IPOLECC M pPe3yabTar
COBMECTHOM paboThI;

YMETH O606IIIaTI) MHCHUS HECKOJBbKHUX HIO)Ieﬁ, MIPOABJIATE TOTOBHOCTE PYKOBOJUTDH, BBIIIOJIHATH
MOPYUYCHHS, ITIOJYUHATHCA,

IUIAaHUPOBATh OPTraHMU3AlMI0 COBMECTHOM paboOThl, OMPENeNATh CBOIWO poiib (C  y4éToM
MPEANOYTEHU W BO3MOYXHOCTEH BCEX YYaCTHHKOB B3aWMOJICHCTBUS), pacHpenessaTh 3aaadn
MEXly Y4JIeHaAaMH KOMaHJbl, y4aCTBOBAaTh B TPYNMOBBIX (popMax paboThl (00CYKIeHUs, 0OMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI U UHbIE);

® BHINOJHATH CBOK 4YacTh pabOThl, OCTUTATh KA4YeCTBEHHOTO pe3yjabTara IO CBOEMY
HaTPaBJICHUIO U KOOPIUHUPOBATH CBOU JICHCTBHSI C IPYTUMHU YICHAMH KOMAaH/IbI;

® OIICHMBaTh KAayeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT 1O KPHUTEPHUSM, CAMOCTOSTEIHHO
C(OPMYIIMPOBAHHBIM YYaCTHUKAaMHU B3aMMOJICHCTBHS, CPaBHHBATh PE3YJIbTaThl C HCXOHON
3aaueil W BKJIAJ KaXKJIOTO WICHAa KOMaHIbl B JOCTH)KEHUE PE3YJIbTaTOB, paslelisiTh chepy
OTBETCTBEHHOCTH U MPOSIBIISITh TOTOBHOCTD K MIPEOCTABJICHUIO OTYETA Tepe]l TPYIIION;

® OBJAJCTh CHCTEMOW YHHMBEPCAIbHBIX KOMMYHHKATHBHBIX JICHCTBHI, KOTOpas 0OecreyrBacT
Cc(OPMHUPOBAHHOCTH COLUALHBIX HABBIKOB U 3MOIIMOHAILHOTO MHTEJUIEKTA ITKOJIBHUKOB.

B cgepe  osnadenuss - ynusepcanvHviMu VUeOHbIMU — pecysimUBHbIMU oelcmeusimiL:
Camoopranu3anusi:

® BBIBJIATE NPOOJEMBI ISl PEHICHUS B JKM3HEHHBIX M YUYCOHBIX CHTYaIHMsX, HCIIOJb3YS
OMOJIOTUYECKUE 3HAHMS,

® OpPUEHTHPOBATHCS B PA3IMYHBIX MMOJXO0JAX MPHHATUS PEHICHUH (MHIMBHUIYAIbHOE, MPHHATHE
peIleHHs B TPYIIIE, IPUHITAE PEIICHUH TPYIIIOH ),

®  CaMOCTOSITEJIbHO COCTAaBJIATH AJTOPUTM PEIICHUsS 33a1aud (WM €ro 4acTh), BHIOMPATh CHOCO0
pemieHust yaeOHOM OMOJIOTHYECKOM 3a7au ¢ y4ETOM HMMEIOLIMXCSI PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh MpesiaraeMble BApUaHThI PEIICHUH;

® COCTaBNATh IUIAaH JeWCTBUM (TJIaH peaiu3aliii HAaMEYEHHOTO ajropuTMa pelleHus),
KOPPEKTHPOBATh MPEJIOKEHHBIN aJropuT™M € Y4ETOM MOJYYEHUS HOBBIX OHOJIOTHYECKUX
3HaHUH 00 N3yyaeMoM OHOJIOTHYECKOM OOBEKTE;

® jenarh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.



CaMOKOHTPOJIb (pediiekcns):

® BJIAJETh CIIOCOOAMU CAMOKOHTPOJIS,, CAMOMOTHUBALIMU U PE(ICKCUH;
® 1aBaTh a/ICKBaTHYIO OLIEHKY CUTYallMH U [IpeiaraTh 1jaH €€ U3MEHEHUs;

®  YYNUTHIBaTh KOHTEKCT W MPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELICHUU
y4eOHO# OMOJIOrMYeCcKO 3a1a4uH, aaTHPOBATh PEUICHHE K MEHSIOIUMCS 00CTOSITEIbCTBAM;

® OOBJACHATH NUPUYHMHBI JOCTIKCHHS (HEHOCTIDKEHHS) pe3yJabTaTOB JESTEIbHOCTH, J1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY, YMETh HAXOUTh NO3UTHUBHOE B IPOU3OLIEIIEH CUTYyallUu;

® BHOCHTh KOPPEKTHBBI B JEATEIFHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB, W3MEHUBIIUXCS
CUTYalul, YCTAHOBJIEHHBIX OLINOOK, BOSHUKILINX TPYAHOCTEH;

® OLCHHMBATH COOTBCTCTBHMEC PE3YyJIbTaTa LICIM U YCIIOBUSIM.
3MOIII/IOH3J'IBHBII>1 HWHTCIIJICKT:

® pa3nuyYaTh, Ha3bIBaTh W YIPABISATH COOCTBEHHBIMH HMOIUSMH M 3MOLHUSMH
ApYyrux;

® BEIIBIIATH U AaHAJIM3UPOBATH PUINHBI IMOIIHH;

® CTaBUTH ceOs Ha MECTO JPYroro YelloOBeKa, MOHWMATh MOTHBBI M HAMEPEHUs JIPYroro;

® PEryJIupoBaTh CIOCOO BBHIPAKESHHUST IMOIIUH.

e [lpunsitue ceds u Apyrux;

® OCO3HaHHO OTHOCHUTBHCS K IPYTOMY UYEJIOBEKY, €Tr0 MHEHHUIO;

® TIPHU3HABAThH CBOE MMPABO HA OMIMOKY M TaKOE JKe MPaBo JAPYroro;

® OTKPBITOCTH ce0e U APYruMm;

® 0CO3HaBaTh HEBO3MO>KHOCTbh KOHTPOJIHPOBATH BCE BOKPYT;

® OBIAJECTh CHUCTEMOW YHHMBEpPCAJIbHBIX YyYEOHBIX pETYISATUBHBIX JECUCTBUN, KOTOpas
obecrieunBaer (OPMHUPOBAHHE CMBICIOBBIX YCTAHOBOK JMYHOCTH (BHYTPEHHSAS MO3ULUS
JUYHOCTH), M >KU3HEHHBIX HABBIKOB JIMYHOCTU (yNpaBieHUS COOOHM, CaMOIMCLUMILIUHBIL,
YCTOWYHMBOTO MOBEJCHMUS).

IIpenveTHble Ppe3yabTaThl OCBOCHUS TIpOrpaMMbl B
MMO3HABATEIHbHOM (MHTEJUICKTYalIbHO) cdepe:

— MNpUOOpEeTEeHHE OMbITa HCIOJIb30BAHHUS METOJ0B OMOJOTHMYECKONW HAyKH C LENbI0 H3y4eHHS
OMOJIOrMYeCcKUX OOBEKTOB, SIBICHUN W MPOLECCOB: HAONIO/EHUE, OMIMCAHHE, TIPOBEICHUE HECIOKHBIX
OMOJIOTMYECKHUX OMBITOB U KCIIEPUMEHTOB, B TOM YHCIIE C UCIOJIb30BAHUEM aHAJIOTOBBIX U IIU(POBBIX
OMOJIOTMYECKUX MPUOOPOB U UHCTPYMEHTOB;

— (dopMuUpOBaHHE YMCHHS HWHTETPUPOBATh OMOJIOTMYECKUE 3HAHUS CO 3HAHUSAMH U3 JIPYTHUX
y4eOHBIX MPeAMETOB ((DU3UKH, XUMUH, Teorpaduu, UCTOpUH, OOIIIECTBO3HAHUS U T. [1.);

- (I)OpMI/IpOBaHI/Ie yMeHI/II\/’I peuiaTb y‘le6HHe 3agaqun OHOJIOTHYECKOTO COJACPpIKaHHs, BBIABIIATH
NMPUYNHHO-CJICACTBCHHBIC CBA3HU, MPOBOAWUTHL KAYCCTBCHHBLIC W KOJIMYCCTBCHHBIC pPACYCThI, ACIIATH
BbIBOJIbI HA OCHOBAHUU TTIOJIYYCHHBIX PE3YJIbTATOB,

- (I)OpMI/IpOBaHI/IC YMCEHHA IJIaHHUPOBATH yqe6Hoe HCCIICAOBAHUEC HJIN IMPOCKTHYIO pa60Ty C
Y4€TOM MMOCTaBJICHHOM LEJIU: (I)OpMy.]'II/IpOBaTB Hp06J'IeMy, TUINOTE3y U CTaBUTb 3aJa4u UCCIICAOBAHUA,
BLI6I/IpaTB aJICKBaTHO IIOCTaBJICHHOW ILEIU METOJbI, ACJIATh BBIBOABI IO PE3YyJIbTaTaM HCCICAOBAHUA
niIn HpOCKTHOI\/'I ACATCIIBHOCTH,

— (dopMupoBaHHe HHTEpeca K YIIyOleHHI0 OHMOJOTMYEeCKMX 3HaHUM (mpeanpoduiibHas
MOJIrOTOBKA U Mpo(eccuoHalIbHasi OPUEHTALUs) U BHIOOPY OMOJIOrMH Kak MpOoQUIBLHOTO MpeaMeTa Ha
CTYIEHHU CPEHEro MOJHOro 00pa3oBaHus Uit Oyaymiel mpodeccnoHaTbHON AeATeIbHOCTH, B 00JIaCTH
OMOJIOTUH, MEJIMLIMHBI, SKOJIOTHH, IICUXO0JIOT U, BETEPUHAPUH, CETBCKOTO X035HCTBAa;

— BJaJeHHE HaBbIKaMU paboThl ¢ uWH(pOpMAIMEH eCTECTBEHHO-HAyYHOTO COJAEpKaHUs,



MIPEJICTAaBICHHON B pa3Hoil (opme (B BUIEC TEKCTA, TAOMUYHBIX JAaHHBIX, CXeM, Ipa(UKOB, AUATPAMM,
Moenel, n300paKeHuH ), KPUTUIECKOTO aHaIn3a HH()OPMAIIMK U OLIEHKH €€ JOCTOBEPHOCTH;

— YyMEHHE HMHTETPHUpPOBATh OHOJIOTWYECKHE 3HAHUS CO 3HAHUSAMHU JAPYTUX YUYEOHBIX IPEIMETOB;
MHTEpEC K YrITyOJeHUI0 OMOJOTMYECKHX 3HAHUN U BHIOOpY OMOJIOTHH Kak MPO(UIBHOTO MpeaMeTa Ha
YpOBHE CpeIHEero o0Imero oopa3oBaHus sl OyAylier mpodecCHOHATBHOW IeATEeIbHOCTH B 00JIACTH
OMOJIOTUH, MEUIIMHBI, SKOJIOTHH, BETEPUHAPUH, CEIIBCKOTO XO3SHCTBA, MUIIEBOM MPOMBIIUICHHOCTH,
TICUXOJIOTUH, MUCKYCCTBA, CIIOPTA - UMETh YETKHUE MPEACTABICHUS O MAaTePHATMCTHYECKONW CYITHOCTH
TE€HOMOB KHMBBIX OPI'aHU3MOB H PETYISALNIO UX PA0OTHI;

— 3HaHHE OCHOBHBIX (PAKTOPOB OKPYKAIOILIEH Cpeibl, BIUSIOIINX HA Pa3BUTUE U CYILIECTBOBAHUE
YKUBBIX OPraHU3MOB, aJanTaluuil K (hakTropam OKpy>Karoleil cpepl;

— 3HAaHUEC OCHOBHBIX IMOAXO0I0B 6I/IOTGXHOJ'IOFI/II/I, HNCIIOJIB30BAHUA €C I[OCTI/I)KGHI/Iﬁ B COBpeMCHHOI\/JI
KHU3HHU YCJIIOBCKA, OCO6GHHOCTI/I HCIIOJIB30BAHUA JKUBBIX OpFaHI/IBMOB JUJIA HpOI/ISBOI[CTBCHHI)IX HYXI
YEJI0BEKA;

— 3HaHME OCHOBHBIX TIOJXOJOB CEJEKIUM U OUOTEXHOJIOTUM KYJIbTYpHBIX PpAaCTEHHH,
XapaKTepU30BaTh T€HETUYECKH MOAM(PHUIMPOBAHHBIE PACTEHUS, ONEPUPOBaTh  MOHITHUSIMH,
rudpuan3anus, OTJaJeHHas TUOpuAM3aIMsi, HCKYCCTBEHHBIM 0OTOOp, TeTepo3uc, TpaHcpopmals,
MyTareHes3, TeHeTUUECKOe PEJAKTUPOBAHUE;

— TIIOHUMaHHEC MOJICKYJIAPHBIX MEXAaHU3MOB pC€ain3alilin HaCHeHCTBeHHOfI I/IH(l)OpMaHI/II/I U YMCHUC
CBO60)IHO OonepupoBaTb OCHOBHBIMH ITOHATHUSAMU MOHeKYHﬂpHOﬁ ouojoruu H ee COBpPEMECHHEBIX
HaHpaBJ’IeHHfI — I'CHOMHUKH, METAar CHOMHUKH, IIPOTCOMUKHU

— 3HaHUWE OCHOBHBLIX 3a00JIeBaHUI YCJIOBCKA, MCXaHMU3MOB HX PA3BUTHA, crnocobax Hx
JUArHOCTUKH MU JICUCHU A,

— (QopmupoBaHue yMEHHUS HCIIOJIb30BATh TOHATHUMHBIA ammapaT W CHUMBOJMYECKUH SI3BIK
TFeHETUKH, TPaMOTHOE PUMEHEHUE HAYYHBIX TEPMHUHOB, NOHITUN, TEOPHIL, 3aKOHOB AJIS1 OOBSICHEHUS
HaOM0JaeMbIX OHOJIOTUYECKMX OOBEKTOB, SIBICHUH U MPOLECCOB, TO3BOJSIOUIMX 3aJI0KUTh
(GbyHIaMEHT HAyYHOTO MUPOBO33PEHHUSL.

B nienHoCcTHO-OpHEHTAITMOHHOM cdepe:
[J 3HaHWe, 4YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJOTUNH MOJEKYISpPHONH OHOJOTUU MO3BOJIIET
YCIIEIIHO pellaTh Takue 3J1000HEBHbBIE MPOOJIEMbI, KaK OXpaHa OKPYKAroIIel cpefibl, COXpaHEHHE
3JI0pPOBbS YeNIOBEKa, KOHTPOJIb U BOCCTAHOBJIEHUE YKOCHUCTEM.



TEMATHYECKOE IINTAHUPOBAHUE

MO}IyJ’Ib «Kak :KUBOTHBIE H pacTreHus HpHCHOCﬁﬁJII/IBaIOTCﬂ» (3B0.]'[]OIII/IOHHaﬂ 3KOJ10F]/I$l) 5-6

KJaccsl (68 yaca)

TeMbl

OcHoBHOE€ CoaecpKaHue

JleATeIbHOCTH

IIKOJIbHHUKOB

1. Mb1 uccaenyem
“KMBbI€ 00bEKThI

(129)

CBolicTBa U CTPOEHUE KHUBBIX

OpraHu3MoB (CTpoeHue KJIeTKH). By,

0CO0b — OpraHu3M Kak eJruHas
cucrema. Agantauuu
(mpucnioco6sienust). [lonsarue
rOMEeO0CTa3a )KMBOTO OpraHu3Ma.
CriocoObl ero nojajep>KaHusl.
Orpanuuenust MOPPOJOTHIECKUX U
(hM3MOIOTMYECKUX aIalITallHiA.
[Touemy opraHu3mMbl HE CTAHOBATCS
OECKOHEYHO OOJIBIITUMH,
MaJICHbKHMH,

BCCAIHBIM.

Hccnenoparenbckue padoThl
«Bce nu (cunuip, 6€7KH,
Oepespl U T.J.)

OJIMHAKOBLIE?

®oroksecT».  IIpakTmueckas
pabora

«CocraBisieMm KHUTY
pPEKOPIOB pacTeHui 3

JKMBOTHBIX HALIETO Kpasi».

2. Bausinue
OKpY:Kaouei cpeabl
HA )KMBbIE
opraHusmbi (24 1)

@DaKTOpPbl OKPYKAIOLIEH CPeJIbI
(abnoTnueckue, OMOTHIECKHE,
anTpornoreHusie). [Ipumepsl
abnoTrdeckux (haxTopos,

OKa3bIBarOIIuX OCHOBHOC BJIMSHHUEC HA

KU3HCACATCIIbHOCTD XHUBBIX
OpraHu3MoOB: TEMIICpaTypa, CBET,
Bla)XKHOCTh. OCHOBHEBIE
3aKOHOMCPHOCTH HpI/ICHOCO6HCHI/I${

JKUBBIX OPIraHU3MOB K a0MOTHYECKUM

(haktopam. [Ipucnocobnenus k

OCHOBHBIM a0HOTHYECKUM (I)aKTOpaMZ

TEMIICpaTypa, BJIAXKXHOCTb U CBCT.

[IpakTuueckoe 3aHsiTHE

«BeT u TeTo» (KyOUKH JibJa
B3BECHTb, TIOJIO)KHUTH B YAIIKH
[letpu Ha pa3HOUBETHYIO
oymary, uepe3 30 MUHYT
B3BECHTB 3aHOBO — KTO
ObICTpee pacTrasii).

[TpakTHdeckoe 3aHATHE
«UYTO pacTBOpsETCS B BOJAC»
(3KCTIEpUMEHT

«Kuakuit nom»).
[TpakTryeckoe 3aHsATHE
«duddys3us BeecTs B Boje
(pacTBOpHI)»,

«/IBryKeHHE pacTBOPOB 110
I[BETKY».

[TpakTrdeckoe 3aHsATHE
«Jlen mmaBaet B BoAC
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[TpakTryeckoe 3aHsATHE
«Jlen mpu 3amep3anuu




paciupsercs» (pa3pyLieHue
KaMHs (MOYBOOOpa30BaHue),
3aMep3aHue KIETOK).
[TpakTrueckoe 3anaTHe
«ly6a» (kyOuku nbaa
3aBEPHYTh B pa3HbI Marepua,
B3BecuTh). [IpakTueckoe
3aHATHE

«IIurmeHTH» (MOXKHO
pa3zenuTh Ha BATMaHe
KpacuTenu u3 (paoMacTepoBy.

IIpakTrHueckoe 3aHATHE
«Kax )XMBOTHBIE IJIaBAIOT B
BoJIe» (DKCIEPUMEHT C
TIATIETKOM).
UccnenoBarenbekue paboThl
«BnustHue cBera (Temna,
BJIQ)KHOCTH, COCTaBa IMOYBBI)
Ha pacTEHUs B €CTECTBEHHBIX
WJIM UCKYCCTBEHHBIX
YCIOBUSX» (HA JOCTYITHOM
MaTepuaie).

3. B3aumopeiicTBus
JKMBBIX Opranu3Mon (8

)

buotnueckue GpakTophl.
3aKOHOMEPHOCTH Pa3BUTHS
MEKBHUIOBBIX B3aUMOOTHOIIICHHH.
KosBostonus (XUITHUK-)KEPTBA;
napa3uT-X03s1H) DBOJIOIH
CTpaTeruii 10ObIBAHUS TTHUIIIH.

CounanbHOCTh. Buibl- BCENEHLIBI.
[Tepeuenn pacTeHUii- BpeAUTEIICH.

HccnenoBarensckas pabora
«HaOmronenus 3a
B3aUMOOTHOIICHUSIMUA
JKUBOTHBIX MPH T0OBIBAHUT
MUY (KOPMYIIKH JUIS IITHIL,
JUTSL TOPOJICKUX MJTH CETbCKHX
JKUBOTHBIX). BeO- kamephl».
HccnenoBarenbckas paboTta
«Pacnpocrpanenue
BUJIOB-CUHAHTPOIIOB B Halllei

MCCTHOCTHN»




4. Ye10BeK B :KN3HU
pacTeHuii M ;KUBOTHBIX?

(12 9)

Antpomnorennsie ¢aktopsl. [IpaBaa
JIH, YTO TIEPBOOBITHBIE JIFOIH KHJIU B
TapMOHHUH C PUPOIOM.
OnomarnHuBaHuEe U IPUPYICHUE
KUBOTHBIX U PACTEHUH. 3aueM
criacaTh BBIMUPAIOIINE BUIBI, KaK 3TO
nenatb. KynbTypHbie pacTeHus U UX
nukue mpeaku. [louemy BakHO MX
COXPAHSITb.

PazHooOpa3ue KyabTYpHBIX paCTEHUI
Y X 3HaYEHHE B KU3HU YEJIOBEKa.
KpacHas xkHura Bamei TeppuTopum.
Oco00 oxpaHsieMble TEPPUTOPUH,
3anoBeaHukn Poccun u mupa.

[IpakTuyeckas paboTa
«Pa3Ho00Opa3ue KylnbTYpHBIX
pPACTEHUN B BAIlIEM PETHOHE.
HccnenoBarensckas pabora
«BnustHEEe aHTPOTIOT€HHBIX
(hakTOpOB Ha Pa3BUTHE
pacTeHuil B
ropo/Ie/HACEIIEHHOM ITyHKTEY.
DKCKypCHsI/TIpaKTHIeCcKast
pabota «OOIIT B Bamem
pEeTruoHe — yHUKAIbHbIE
0OBEKTHI PUPOIBI».

5. DkoJgoruueckue
Humm (12 u)

bruocdepa — oHa U3 BakHEHIIIIX
060m0uek 3eminu. Yto Takoe
«OKOJIOTHYECCKHE HUIIN» U KaK OHH
dhopmupyrorcsa? opmupoBanue

UccnenoBarenbekue paboTh
«ODKOJOTUYECKHE HUIIIH
BOKpYT T€Osl — ONUCcaHue
(hakTOpOB OKpYyXKaromen

3HaHUH 10 OMOpPa3zHOOOpaA3HI0 cpenmb.
YKU3HEHHBIX ()OPM, TIOBEJCHYCCKIX HccnenoBatenbckue paboTh
pucriocodeHnit, MogudukanonHas | «DeHoornyeckue
W3MEHYUBOCTh (Ha 0a30BOM YpOBHE). | HAOJIIOIECHUSIY.
PactuTenbHbIe COOOIIECTBA H UX
THIIBL.
Pa3BuTHE M CMEHBI PaCTHTEIBHBIX
COOOILIECTB.
MoayJib «OCHOBBI pacTeHHeBOoACTBa» 7-8 Kiacchl (68 yacos)
TembI OCHOBHOE cojIepKaHne JeATeIbHOCTD
IKOJIbHUKOB

Tema 1. BBenenne B
pacTeHneBoaCTBO (24)

Yro-Takoe paCTEHUEBOICTBO:
OCHOBHBIE ()aKTOPBI BBHIPALTUBAHUS
pacTeHUN.

Hcropus pazBUTHS arpOXUMUYECKUX
3HaHuii (padotel M.B. JloMmoHOCOBA,
1O. JInbuxa, Byccenro, B.B.

HoxyuaeBa, K.A. Tumupszesa, [LA.
Kocteruena, [.H.

[TpakTudeckas pabota
«bouxka JIubuxa».




[IpssHuIHMKOBA U 11p.).

Tema 2.
ATpoTeXHUYecKu i
skcnepumeHT (6 u)

[IpaBuna nocTaHOBKH
arpoO3KCIIEPUMEHTOB.
[TocTaHoBKa SKCIIEPUMEHTOB C
pacteHusiMu. Bo16op Temsl,
COCTaBJIEHUE TUIIOTE3bI, LIETHU U
3a/1a4 SKCIIEPUMEHTA I10
BBIPAILIMBAHUIO PACTCHU B
KOHTPOJIMPYEMOU CpeJie.
KonTposn, moBTropHOCTH,
MIPOBEJCHUE SKCIIEPUMEHTA.
[InanupoBaHue SKCIEpUMEHTA.
Or1ieHKa pe3ysibTaToB
JKCIIEPUMEHTA.

OcBO€HHE TEXHOJIOTHH
KpYTJIOTOIMYHOTO BhIpAIIUBAHUS
CaJaToB U MUKPO3€EJICHH B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIIOBHSIX.

HccenenoBarenbekast
pabota «DaxTopsl,
BJIUAOIINEC HA
IIpopacTaHue ceMsH (pocT
IIPOPOCTKOB).
[TpaxkTrueckas pabora
«C00op ycTaHOBKH ISt
BBIpAIIMBAHUs PACTCHUU B
KOHTPOJINPYEMBIX
YCIIOBUSAX).

Tema 3. PoJib
XMMHMYECKUX
3JIeMEHTOB B
NMUTAHUM PACTEHUI
(20 v)

Bopa. PactBop. BeITsikKa.
AHWOHEBI, KATHOHBI,
3JIEKTPONPOBOIHOCTH U pH
pactBopa. Posib XuMHueCcKux
3JIEMEHTOB B TUTAHUU PACTECHUI.
[Tony4yenue nurareabHbIX
BEILECTB PACTEHUSMH.

Y n00penus: opranudeckue,
MUHEpPAJIbHBIE,
MUKpoOuooruyeckue. THIisl
nUTaHus pacteHuil. Bo3gymnoe
¥ MUHEpAJIbHOE (KOPHEBOE)
nuTaHue pacrenuil. Tpancnopt
NUTATEIbHbIX BEIIECTB
paCTEHHU: BOCXOIAIIUN U
HUCXOAIUN TOK. BaxkHeniue
KanuitHele, pochopHbIie U
a30THBIE YAOOpEHUs, UX
cBoiicTBa. [IpocTeie U cnoKHbBIE
yI0OpeHuUS.

Poct u pa3ssutue pacteHui:
JTanbl OHTOTeHE3a, (aKTOPBHI,
BIIUSIFOIIME HA POCT PACTEHUMA:
CBET, T'YCTOTa M0CAJI0K, MUTAHUE,
cyocTpar.

OcobeHHOCTH TUTAHUS

[TpakTrueckas paborta
«CXxeMbl MATATENbHBIX
pactBopoB. Pacuet 103
yI0OpeHU IS
MIATATEIbHBIX PACTBOPOB.
[TpakTrueckas padbora
«[IpaBuia cMemmBaHus
yA00pEeHUID
[TpakTuueckas pabora
«ITuTanue pacTeHuii:
TEXHOJIOTUs
MIPUTOTOBJICHUS
MUTATEIbHBIX PACTBOPOB
JUISL pa3HBIX KYJIBTYp».
[TpakTuueckas paborta
«MOHHUTOpPUHT
MUHEPAJIbHOTO MUTAHUS
pacTeHUI».
[TpakTudeckas padorta
«PactutenpHas
JTIUATHOCTHKA.
Uccnenosarensckas
pabota «OreHka
COCTOSIHUSI KOMHATHBIX
pacTeHul, paCTeHUH Ha
LIKOJIBHOM TEpPUTOPHH,




pacTeHuii a30ToM. A30T U €ro
3HAQ4YCHME B J)KU3HU PACTCHUM.
®opMmbl a30Ta U UX MIPEBpAILEHUE B
MOYBe.

Uctounuku docdopa i pacTeHHS.
3nauenue Gochopcoreprammx
COeIMHEHUH B KieTke. Poib
MAaKPO3PTUYECKUX COEAUHEHHI
(docdopa B 3HEPreTUUECKOM OOMEHE.
Brnusinue kanus Ha pu3nyecKue
CBOMCTBA MPOTOILIA3Mbl, HA EPMEHTHI
yII€BOIOPOJHOrO 0OMEHa, CHHTE3
OEJIKOB U JIp.

Ponp kanms B moaiepkaHuu
HOHHOI0 0ajaHca B TKaHIX, B
Ipoleccax cCaMOpPEeryIsIiiHU.
Perynsaropnas u
CTPYKTypooOpa3oBaTesibHas poJib
KaJbIMs. YJacTHe B 00pa3oBaHUA
KJICTOYHOH CTEHKH, ITOITICP)KaHUT
CTPYKTYPBI MEMOPaH U PETYIISAINS HX
MPOHUIIAEMOCTH. 3HAUEHUE MarHus B
MeTa0oIM3Me pacTeHUH.

Marnuii B coctase xjaopoduiia,
CXOJICTBO XJIOpodrIa u
reMorjio0MHa Kak CBUAETEIbCTBO
€IMHCTBA OPraHUYECKOTO MUpA.
Cepa 1 ero OCHOBHBIE COEIUHEHUS,
UX POJIb B CTPYKTYPHOI
OpraHu3aIiy KJIETKH, y4acTHE B
OKHUCITUTENEHO-

BOCCTAaHOBUTEJIbHBIX PEAKIUAX
MHUKpPO3JIEMEHTHI.

[IpencraBienus o poiu
MHUKPODJIEMEHTOB B META00IM3ME
pactenuii. OcoOeHHOCTH
MOCTYIJICHUSI MUKPOJJIEMEHTOB B
pacTeHusl.

CuHeprusm 1 aHTaroHu3M

yCTaHOBKA IPUYMH
IIaTOJIOTUYECKUX COCTOSIHUMI
(npu HATTUYUN)».
HccnenoBarensckas pabora
«O11eHKa BIUSHUS pa3IUYHbIX
AJIEMEHTOB Ha COCTOSIHUE
pacTeHu# (CocTaBiIeHHE
Pa3IMYHBIX [TOJKOPMOK)».




3JIEMEHTOB IIUTaHUS PACTCHUI.
PacTurenbHast JUAarHOCTUKA U METOIbI
UICHTH(HUKAIIIY HEIOCTATKa/M30bITKA
3JICMEHTOB IIUTAHUSL.

Tema 4. Peryasitopst
pocTa pacTeHHH.
3amura pacrennii (4

4)

[TonsaTHe 0 perynsaTopax pocra
pactenuii. CTUMYJISTOPHI pocTa —
(UTOrOpMOHBI (ayKCHHBI,
rud0epeuInHbI, IUTOKUHUHBI).
WHruburopsl pocta pacTeHuit:

1. npuponusie (abcumzoas
KHCJIOTa U HEKOTOPHIE
(hbeHoIbHBIC BEIIECTBA
(MKymapoBasi, KOpu4Has,
CaJINLIUIIOBAsT KUCIIOTHI).

2. cuatetnyeckue (MOpQaKTHHEL,
peTapaaHThl, AeOIMAHTHI,
JIECUKAHTbI, T€pOUIIHIBI).
OUTOMOHUTOPHHT U OLIEHKA
coctostHUs pacTeHnid. COBpEMEHHBIE
CHOCOOBI MOHUTOPHHTA.

3almnTa pacTeHU OT BPEIUTENEH:
OCHOBBI

onoMeroaa.

[TpakTrueckas pabora
((CDI/ITOMOHI/ITOpI/IHF 1 OIICHKa
COCTOSIHUS PACTCHUI.
CoBpeMeHHbBIE CTIOCO0bI

MOHHUTOPHUHTAY.
Wccnenoparensckas pabora
«Bnusaue
reTepoayKCHHa Ha
npopacTanue (poct Ha
Pa3HBIX CTAANAX, B PA3HBIX
YCIIOBUSX) pa3IMYHBIX
pacTeHUiD.
[TpakTrueckas pabota

«MHCEeKTapuu: mpaBuiia v
YCIIOBHSI pa3BeACHUs
TI0JIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
MOYBEHHAN
KYJbTYPbI, HX
NnpuMeHeHUe B
BbIpalliBAHUU
pacTeHmid.
duszunosaornsa
pacrenuii (8 u)

Bopanas, necuanas ¥ mnouBeHHast
KYJIbTYpbI, UX IPUMEHEHHUE B
BBIPALIUBAHUU PACTCHUIA.
[IpoBenenue Bobl B KOpHE U cTeO1e
pacTeHui.

Boanblil pesxuM pacTeHU: CTpOCHUE
yCThUIL: (PAKTOPBI, BIAUSIONINE HA UX
PacCKpBITHE U 3aKPbITHE. 3HAUCHUE
MeXaHH3Ma PEerylsaluy UCTIapSHUS
BJIaTU PACTECHHUEM.

DOTOCHHTE3 — YHUKAIIBHBIH Mpo1iece
pactenuil. TeMHOBas U cBeTOBast (pa3bl
¢dboTocuHTE3A.

3naueHue POTOCHUHTE3A JUIS )KUBBIX
opranu3mMoB. @akTopsl pocTa
pacTeHUM: BO3YX U adpallus.
[Toa3zemHOE IbIXaHWE PACTEHUI: COCTaB
MIOYBEHHOTO

BO3/1yXa, razo00meH. ['a3000MeH npu
0eCIOUYBEHHOM BBIPAIIIMBAHUH.

[TpakTuueckas pabora
«KopHeBoe naBieHue.
[TpakTuueckas pabota
«IIpuroToBneHnue npemnapara
YCTBUIl METOJIOM CIICTIKa».
HccnenoBatensckue padoThl
«BnusHue ycnoBuit
COJIep>KaHUs PaCTeHUH Ha
KOJIMYECTBO YCTBHUIDY.

[TpakTuyeckas pabota
«DyHKIIMOHATIbHAS
JIMarHOCTUKA PACTeHUH 1O
AKTUBHOCTH XJIOPOILIACTOB.
HccnenoBarensckas paboTa
«Omnpenenenue xaopodpuiia A
u b, onienka
(OTOCHHTETHYECKOI
AKTUBHOCTH pacTeHU
(axTOpOB, BIUSIONINX HA HEEY.




[TpakTnueckas pabora
«Aspanust, CO2 u O2.
JIpIxaHue pacTeHumn».
[TpakTnueckas pabora
«/IpIxaHHe pacTeHMN:
OII€HKa UHTEHCUBHOCTHU
JIBIXaHUSI PACTEHHUI 1
IJIOI0BY.
UccnenoBarennckue
pabotsl «BiusHue
crioco0a BbIpaIIMBaHUSA
(cocTaBa muTaTENHHON
CMECH, CXeMbl BHECEHH)
Ha POCT U Pa3BUTUSA

Pa3INYHBIX PACTEHUI.
Tema 6. Kax genmoBek cras ucnosb30BaTh Huckyccus
KyabTypHble pactenusi? CBsi3b pa3BUTHS «/lomecTukarus, Bce 1
pacTeHus. LMBUIIN3AIIMHU YEIOBEKa U pacTeHus U )KUBOTHBIE,
CoBpeMeHHbIE 0JIOMAIIIHUBAHUSI PAaCTCHUH. KOTOpBIE )KUBYT PSAIAOM C

ACMEKTHI CeJIeKInN
(20 v)

JloMecTukarusi.
HacnenctBeHHoCTEs B
M3MEHYHUBOCTE — OCHOBHEIE
CBOMCTBA UBBIX OPraHU3MOB.
N3menunBocts. Bunel
M3MEHYHMBOCTE.

I'en —marepuanbHbIi HOCUTEND
HACJIEACTBEHHOCTH U
U3MEHYUBOCTU. HyKienHoBbIe
KHCIOTHL JIoKamu3aius
T€HETHYECKOI0 MaTepHaa B
KIeTKe. JleeHne KIeToK.
Pennukarusa JIHK. OcHoBHas

J0rMa MOJIEKYJISIpHON OUOJIOT UK.

Tpanckpunuus. Tpancisanus.
Myranuu.

DddexT OyThLIOUHOTO
TOPJIBIIIKA U TEHETHYECKOE
pasHooOpasue. Yto Takoe
reH0aHk? 3auemM COXpaHsTh
TE€HETUUYECKUE PECYPCHI
pactenuii? OcHOBHBIE CIIOCOOBI

YEeJIOBEKOM MM
OJOMAaIIHUBAIOTCS ?
MOHO JI1 CUMTATh
TapakaHa 0JI0MalIHEHHBIM
JKUBOTHBIM ?».
[TpakTuyeckas padboTa
«MomuduKanuoHHast
U3MEHYUBOCTD (JIUCThS,
UTOJIKH C OJIHOTO
JIepeBa)».

[TpakTuyeckas padboTa
«['eH — HHCTPYKIIUS TI0
cOopKke KiIeTkH (Ha bucepe
WA KOHCTPYKTOPE)».
[TpakTuyeckas paboTa
«Mytanust Ha 6yTepOpoe
(J1r0001 00BEKT M3
npepIAyIed padoThl, Te
U3MEHEHHE HHCTPYKIIUU
MPUBEICT K U3MCHEHHIO
BHEIITHETO BHJIA
00BEKTA)».




COXpaHEHHS TeHETUYECKUX PECYPCOB
pacrtenwuii (ex Situ u in situ).

3navenue padot H.W. BaBunosa. 3akon
TOMOJIOTHYECKUX PSIJIOB.

LleHTpBI MPOUCXOKACHUS KyIbTYPHBIX
pacrenuit H.. BaBunosa u [1.M.
KykoBckoro. OCHOBHBIE METO/IbI
cenekiun. ['uOpuau3anmst. Popmel
otbopa. OCHOBHBIE HAIPaBICHUS
CEJIEKIUH: YIy4IlIeHue YpOrKaiHOCTH,
YCTOMYUBOCTH K OMOTHYECKUM U
abuoTHYECKUM (aKTOpaM.

Ecte mu xu3Hp B mpobupke?
BuoTexnonorus KyJIbTYPHBIX
pacTEeHUN.

Kak uenoBex MoxeT MOIUPUIIPOBATH
pactenus? ['eHeTn4eckoe
penaktupoBanre. CoBpeMeHHbIE
MTOIXOIBI 1

JIOCTUKEHHS TEHETUYECKOTO
pEIaKTUPOBAHUS PACTEHUN.

[TpakTudeckas padora o
rpynnaMm «OTKyza Ha Halllux
cToJiaX (PPYKTHI/OBOIIH/3TTAKIY.
[TpakTuueckas padbota
«Brpipamusaem ropox. Kax
IIPOBECTU CKPEILUBAHUE Y
ropoxa».
UccnenoBarenbckas paboTa
«BpIpanuBanue pacTeHH B
poOupke» (MOKHO
BOCIIOJIb30BaThCs
pe3yNbTaTaMu MPeIbLIYIIIX
HKCIEPUMEHTOB IO
COCTaBJICHUIO TUTATEIbHBIX
PacTBOPOB JIJIsl PACTCHUI).

[TpakTnueckas pabora
«I"eHOMHBIE HOKHHUIIBI
(MonmenupoBaHue PabOTHI
cuctembl CRISP-Cas)».

Tema 7.
Pactureannas
npoaykuus (8 u)

Hanzemubie 1 noi3eMHbIE OpraHbl
pactenuid. [loGer u BUIOM3MEHEHHBIN
no6er pacteHuit. CriocoObl
Pa3MHOKEHHSI PACTCHUI.

[TonsiTHe 0 KayecTBE NPOAYKTOB
nutanus. [Ipo0neMbl KOHKYpEHIINH
OTEUECTBEHHBIX MPOJAYKTOB MUTAHUS
C UMIIOPTHBIMU. JloTHCTHKA AOCTaBKH
U CPEJICTBA COXPAHEHUS MPOJTYKTOB
MUTAHUS.

Mukpo3eneHb: MoNIe3HOCTh U
TEXHOJIOTHSI.

XUMHUYECKUU aHAIN3
MPOIYKIUU. OcHoBBI
CHEKTPOPOTOMETPHUH.
[loTenumomerpus.

Xpomarorpadusl.

[TpaxTrueckas padbora
«[IpenenbHO TOIyCTHMBIE
konnenTpauuu (IT1K) n
METO bl KOHTPOJISI
0€30MacHOCTH PACTUTEIBHBIX
MPOAYKTOB ITUTAHUS.
HccnenoBarensckas pabora
«O1eHKa KayecTBa
BBIPAIIICHHOW MUKPO3EIICHU»
(yiu6o cBos, OO U3
maraszuna). [IpakTuueckast
paborta

«MeTo/Ipl OLIEHKU KavecTBa
pPacCTUTENTHHOM MPOTYKIIUU:
XpaHEHHE U COXPAaHHOCTb
MUTATEeNbHBIX BEIIECTBY (110
JOCTYITHOMY O00OPYAOBaHUIO).
Hccnenoparensckas pabota
«Onpenenenue Buramuna C
METOJIOM 00paTHOTO
TUTPOBAHHUS B IJIOJIaX HA
pasHOM cpoke (crocobe)
XpaHEHUS.




Monyab «buorexnoaorus» 7-8 kiaaccel (68 yacoB)

TeMbl

OcHoBHOe coaepxanne

JesiTeJIbHOCTH
HIKOJIbHUKOB

Tema 1.
BuorexnoJiorus (4

4)

[TonsiTHE OMOTEXHOJIOTHH. 3a4eM
YeIIOBEKY OMOTEXHOJIOTHH, B YEM UX
MPEUMYILECTBO TIEPe]] XUMUICCKUM
cuHTe30M. OCHOBHBIE OMOOOBEKTHI
OMOTEXHOJIOTHH: MPOMBIIIICHHBIC
MUKPOOPTraHU3MBbI, KIICTKH U TKAaHU
pacTeHHIA, )KUBOTHBIX U YEJIOBEKa,
OMOoKaTaIu3aTopPHI.

CpIpbe a1 OMOCHHTE3a U OLIEHKA €ro
OMOJIOTMYECKOU IIEHHOCTH.

OcCHOBHBIC UICTOYHHKH YTIIEPO/Ia, a30Ta,
dhocdhopa, MUKPOIITEMEHTOB.
HccnemoBanne HOBBIX HCTOYHHKOB CHIPhS
(BKITIOUAs BOIIPOCHI €T0 MPeABAPUTEITHHON
00paboTKm), pa3paboTKa HOBBIX
MMATATEIIBHBIX CPEJl, B TOM YHCIIE
BKJTFOUYAIONTUX OMOCTUMYJISITOPHI M IPYTHE
9JIEMEHTHI YIIPABJICHUS U ONITUMHU3AIAN
MPOLIECCOB

O6uocuHTe3a. MeTo bl ONTUMHU3ALUN

IMUTATCIIBHBIX CPE.

[TpakTrueckas pabora
«I[Ipumeps! npUMEHEHNS
OHOJIOTUYECKUX 0OBEKTOB
B TBOCH KUZHU.

Tema 2.
Muxkpoouosorus (12

)

[TonosxeHre MpoOKaprOTOB B CHCTEME
opranuveckoro mupa. CtpoeHue
OakTepHuaIbHON KICTKH.
Knaccudukanus 6akrepuid.
Mopdosorus 6akrepuii. [IpocTsie u
CJIO’KHBIC METOJIbI OKpAIIUBaAHUS
OakTepuii. Du3noaorus OaKTepuii:
NUTaHUE, IBIXaHUE, POCT U
pa3MHOXKEHHE. 3HAKOMCTBO C IOMEHOM
Apxen (3KCTpeMOPHIBHOCTD,
0COOEHHOCTH CTPOCHHUS KIIETKH).

[Tpakruka. JlabopaTtopHas
pabora
«DUKCUPOBaHHbBIE
npernapaTsl OaKTepHid.
Omnpenenenue GopMbl
MPEUIOKEHHBIX KYIbTYP
MUKPOOPTraHU3MOB,
UCIIOJIB3YSI POCTOM
METO]1 OKPACKI.

JlaGoparopnas pabora
«Ormpenenenue Tuna

MOJIOYHOKHCIIOE U CITUPTOBOE
oposxenue. DotoTpodHbie U
XeMOTpO(HbIE OAKTEPUH.
Kunernueckoe onucanue npoiecca
pocTa MUKPOOPTraHU3MOB.
DKCIIOHEHIMAIbHAS MOJIENIb POCTA.

KJIETOYHOW CTEHKU
METOJIOM OKPALIMBaHUs
o ['pamy» (ipu
HAJINYUU PEAKTHUBOB).
JlaGopatopHas paborta
«IpuroroBnenue




Kunernka rubemm
MHUKPOOPraHU3MOB.

[TaTorennsie 6akrepun. YymHas
Najg04yKa ¥ YepHas CMEPTh,
00TyNIHU3M, CTOJIOHSIK, TyOEpKYJIe3.
Hcropus 60pb0BI €
OakTepHaIbHBIMU UH(EKIUSIMH.
Boiina 0eckOHEYHOCTH:
AHTUOMOTHKY NPOTUB OAKTEPHIL.
MexaHu3MBbl JeCTBUHM
aHTHOMOTHKOB. MeXKIIeTOUHas
KOMMYHHMKaIMs Oakrepuil. YyBcTBO
KBOpyMa.

[Ipumenenue Gaxkrepuii
yenoBekoM. Kunetnaeckoe
onucaHue OMOCHHTE3a MPOAYKTOB
MUKpooprann3Mmamu. baxrepuu,
KOTOpbIE MOTYT pa3jararb
JTaCTHK.

MuKpoopranusmMel B
arpoOUOTEXHOJIOTHH.
HckyccTBEeHHBIE acCOLMALIUN
pacTeHui ¢ MUKpOOpraHu3MaMu

MIPHKU3HEHHBIX
Mperaparos
MOJIOUHOKHCIIBIX
OaKTepuin».
JlaGoparopnas pabota
«IToceB cMbIBa C pyK Ha
yamku [erpm».
JlaGoparopnas pabota
«Bp1aenenue YnucTou
KYJIbTYpbI OaKTEpHIA.
Merton pa3BeneHuil.
MeToa HCTOMIAIONIETO
IITPHXay.
JlaGoparopnas pabota
«Mopdomornyeckas
XapaKTEePHUCTHKA
BBIJIEJICHHOM YHCTON
KYJBTYPBHI:
XapaKTEePHUCTHKA
KOJIOHUH, (popma
OaxkTepuii, TUI
KJIETOYHOU CTEHKI».
Jlaboparopnas pabota
«CpaBHeHHeE pocTta
MUKpPOOPraHHW3MOB Ha
yarike 6e3 u ¢
no0aBiIeHUA
AHTHOUOTUKOBY.
Hccnenoparenbckas
pabora «Ilouck
MHUKPOOPTaHU3MOB
00JIa1aroIINX
AHTArOHUCTHYECKOU
AKTUBHOCTBIOY.
Hccnenoparenbckas
pabota «Beinenenue
MOJIOUHOKHCIIBIX
OakTepuii,
HCCIIeIOBaHHUE UX

aKTUBHOCTH.
HccnenoBaTtenbckas
pabota «Brigenenue
OakTepuil MOJIEe3HBIX AT
pPacTEHHI».

Tema 3.
JyKapHOTHYECKHE
OpraHu3Mbl B
OMOTEXHOJIOTHH

[1necHeBbie rprOBI IPOTYIICHTHI
OMOJIOTUYECKH aKTUBHBIX BELIECTB
OOm1ast XapaKTepUCTUKA IPOACKEH
caxapomMuueros. Mcropus

JlaGopatopHas paborta
«Iloncuer kierok
JIPOKKEU B Kamepe
I'opsieBay.




(niecHeBble rpudbI,
APOKH,
Bogopocian) (12 v)

HCIIOJIb30BAHUS JPOXKIKEN B
TPaAUIIMIOHHONW OMOTEXHOJIOTHH.
TexHosorny BUHOAEMS U
XJIe00IIeUeHH,
CHelHaIn3UPOBAaHHbBIE PaChI
npoxokeid. Metaboiau3m Ipoxokeit.
Peakuust ciupToBOro OposxkeHusl.
[Tony4yenue BTOpUYHBIX
MEeTa00JIUTOB B APOAOKAX. J(poskxku
KaK MPOJIYLIEHThl OMOTOILIUB.
[Tony4yenue 1eneBbix OETKOB B
TPOKKAX.

Oco0eHHOCTH BEreTaTuBHOTO U
MIOJIOBOTO Pa3MHOKEHUS Y
JPOKIKEN, 3HAUCHUE N3YUCHUS
MHUTO3a ¥ LIUTOKUHE3a /IS
ONTUMM3ALINH POLIECCOB
KYJIbTHBUPOBAHUS IPOAOIKEBBIX
IIITAMMOB, TIOHUMaHUS TPAYUH
MaTOT€HHOCTHU APOKKeEH U TprooB,
MOUCKa MUILIEHEH PYHTULIUIOB U
pa3paboOTKU HOBBIX JIEKAPCTBEHHBIX
MIpernaparos.

Boaopocnu — nepcrneKTUBHBIN
0OBEKT JIJIs1 MPOU3BOJICTBA OEIKa U
yriaeBo10B. buotexHonoruueckue
METO/Ibl OUUCTKH TBEPJIBIX,
KUJKUX OTXOJIOB U ra3000pa3HbIX
0TX0JI0B Mpou3BoAcTB. CTOUYHbBIE
BOJbI. CXEMbI OUHCTKHU.
buodunbsTpsel, a3poTeHKH,
METaHTEHKH, OKCUTEHKHU.
AKTUBHBIN W U BXOJSIIUE B HETO
MUKpOOpranusMsl. Mcrnonb3oBanue
BOJIOPOCJIEH B OUUCTKE CTOYHBIX
BO/I.

Jlaboparopuas pabdora
«Ob6HapyxeHue
MPOYKTOB CITUPTOBOTO
OpOXKEeHUsI: FITHIIOBOTO
CIHPTA U YTIEKUCIIOTO
razay.

Jlaboparopnas pabota
«Habmnronenue
Pa3MHOXKEHHSI
JIPOMIKEBBIX KIIETOKY.
[TpakTnueckas pabora
«Ilonmyuenne TBOpOTra U
ke(upa Ha OCHOBE
MOJIOUHOKHCITBIX
OaxTepuii».
[TpakTrueckas pabota
«OcHOBHEBIE BUIBI KBaca
U UX XapaKTEPUCTHKA
«dpoxxu n
MOJIOUHOKHCJIBIE
OakTepuu,
pUMEHsIeMbIe IS
MIPOM3BOJICTBA KBACA.
[TpakTrueckas padbora
«CpaBHUTENTbHBIN
aHaJINU3 pa3BUTHUS
JPOXOKeH B a3pOOHBIX U
aHa’POOHBIX
YCIOBHSIX.
[TpakTuueckas pabota
«MeToapl OLIEHKU
CBOWCTB
XJIeOOTIeKapHBIX
JIPOKIKEH.
Ocobennoctu
IPUMEHEHHUSI




MIPECCOBAHHBIX, CYIICHBIX
Y MHCTaHTHBIX JIPOAOKEI.
HccenenoBarenbekast
paborta «Bnusinue
(UBUKO-XUMHYECKUX
(hakTOpOB Ha KAYECTBO
OMOTEXHOJIOTHYECKON
npoAyKIuH (KBac, Kedup,
CBIp, XJ1€0 U Ap.)».
HccenenoBarenbekas
paborta «Bnusnue
(UBUKO-XUMHYECKHIX
(hakToOpoB Ha POCT
Bogopociu (Chlorella
vulgaris)».

Tema 4. HacneacTBeHHOCTh M UI3MEHUHBOCTD — [IpakTHyeckas pabora
HacaeacrBenHnas OCHOBHEIC CBOMCTBA JKUBBIX «MoudukanmoHHas
undopmanus (8 1) opraHu3moB. MI3MeHunBoCTh. BHibl M3MEHUYMBOCTb (JIUCTBS,
HU3MCHYIUBOCTD. UTOJIKH C OJTHOTO JCPEBA)».
I'en —maTepuanbHBIN HOCUTEH TpakTiyeckas pabora
HAaCJIEACTBEHHOCTH U M3MEHUYHUBOCTH. «€H — HHCTPYKIHS 110
Hyxkneunosbie kucnoTsl. Jlokanuzanus cGopKe KiIeTKH (Ha GHcepe
TEHETUYECKOTO MaTepuaa B KICTKE. WITH KOHCTPYKTOPE)».
Jlenenue KIeToOK.
[TpakTuueckas padbora
Pemnmukanus JIHK. OcHoBHas gorma
o «Mytauus Ha 6yrepOpoe
MOJICKYJISIPHOI OMOJIOTHH. .
(J1r0601 0OBEKT U3
Tpanckpunuus. Tpancisius. N
MyTarmn npeapIaynei paboTel, riae
yE ' W3MEHEHNE WHCTPYKIITNH
MIPUBEIET K U3MEHEHHUIO
BHEIIHETO BUA
00BEKTa)».
Tema 5. [TonoxxeHue BUPYCOB B CUCTEME [IpocMOTp TOKYMEHTaIbHOTO

Bupycouiorus (6 4)

oprannueckoro mupa. CTpykTypa u
XUMHYECKUN COCTaB BUPYCOB.
Knaccudukanus BupycoB. Penpoaykiius
BHUPYCOB. Bupycs! - Bo30yaurenu
MH(DEKIMOHHBIX 6051e3Her. OHKOBUPYCHI.
Bbakrepuodaru: crpoenue,

¢upMa 0 BUpycax.
[TpakTuyeckas padoTa.
«Meton pa3BeIeHUN».
[TpakTuyeckas padora.
«TurpoBanue
OakTepuodarony.




CBOICTBA, IpUMeHEHUE. bruosnornueckue
METO/Ibl 00PBHOBI C BUPYCAMHU.

Tema 6. 'ennasn
UHKEHEpPHSs H
ouorexnoJoruu (8

4)

OcHoBBI TeHHOM HHXKeHepuu. BekTopa.
Crnenuduueckrne GpepMeHTHI OaKTEPHiA.
buoTtexHonoruu npoaykuuu OEJNKOB B
OaKkTepuaNbHbIX KYJIbTYypax.
JloCTHKEeHMS TEHHOW MH)KEHEPUU U
OMOTEXHOJIOTUH.

CRISPR/Cas — cucrteMa ajanTHBHOTO
MMMyHHTEeTa OakTepuit u apxeit. 'MO.
Mertoast nonyderus ' MO.

[IpakTuyeckas paboTa
«DHJIOHYKJI€a3bl PECTPUKIUU
(paboTa ¢ HyKJICOTUTHBIMU
[I0CJIEI0BATEIbHOCTSIMU Ha
Oymare)».

[TpakTnueckas pabora
«["eHnbIe HOKHUIIEI -
CRISPR/Cas
(MonenvpoBaHue Ha
Oymare)».
Urpa-guckyccuns:
«Bpmrpaii rpanT Ha
cozmanue I'MOy.

Tema 7.
BuorexnoJsoruu B
JKHBOTHOBO/ICTBE (8

4)

JloMecTUKaIKs OCHOBHBIX JTOMAITHUX
YKUBOTHBIX; COBPEMCHHBIC
AKCIIEPUMEHTHI TIO JIOMECTUKAIHH
JKUBOTHBIX (JIMCHIIA, HOPKA U JIp. —
9KCIIEPUMEHTBI HAYIHOH IITKOJIBI
akajeMuka bemnsiea).

CoBpeMEHHbBIE METOIBI B
YKUBOTHOBOJICTBE: TPAHCIUIAHTAITUS
SMOPHUOHOB, XHMEPHBIC )KUBOTHBIC,
KJIOHUPOBAHHE.

OcHoBHBIE 00JIC3HU KUBOTHBIX M POJIb
aTONeHHBIX MUKPOOPIaHU3MOB U
1apa3uToOB B Pa3BUTHH 3a00JIeBaHUI
JOMAIITHUX KUBOTHBIX U OCHOBHBIX
Mepax 00pbObI ¢ HUMU; POJIb ITOJIE3HBIX
MHUKPOCHMOHOHTOB B OpraHU3Me
JKUBOTHBIX. [1010KUTEIBLHOE U
o00YHOE (OTPHIIATEIIBHOE)
BO3/ICHCTBUH aHTHOMOTUKOB Ha
OpPraHM3M B X0JI€ JICUCHUS )KMBOTHBIX;
LEIU U 3aa4n

BETEPUHAPUU. BUOTEXHOIOT U KOPMOBBIX
IIPEnapaToB.

Huckyccus

«Jlomectukarusi, Bce 1
pacTeHUs U KUBOTHBIE,
KOTOPBIC KUBYT PSAIOM C
YEJIOBEKOM UM
OJOMAaIIHUBAIOTCS ?

MO>KHO 7T CUMTATh TapaKaHa
0JIOMalTHEHHBIM
YKUBOTHBIM 7.

[TpakTuyeckas padboTa
«MeTtoiMKa KIIOHUPOBAHUS
(MonmenupoBaHuE HA Oymare).

[IpakTrueckas padbora
«CocTraBieHue paruoHa
MATaHUSI )KUBOTHOTO, pacyeT
PacxoI0B Ha COJICPIKAHUEY.
HccnenoBarenbckas padboTa
«O11eHKa KauecTBa
MOJIOYHOM MPOTYKIIUUY.

Tema 8.
BbuorexHosoruu B
pacTeHHeBOCTBE

OCHOBHBIE METO/IbI CEJEKIUU.
I'ubpuanzanus. Dopmel oTOOpa.
OCHOBHbIE HAIIPaBJICHUS

[TpakTuyeckas pabota
«BpoIpammBaem ropox. Kak
IIPOBECTU




(10 v)

CEJIEKLIMU: YIyUIlIeHNE
YPOXalHOCTH, YCTOWYUBOCTHU K
OMOTHYECKUM U a0MOTHYECKUM
(akTopam.

OcHOBHbBIE IOXO/bI CETEKIUU U
OMOTEXHOJIOTMH KYJIbTYPHBIX
pactenuii, [ nbpuauzanus,
OTJaJeHHas THOpUU3aIus,
HCKYCCTBEHHBIN 0TOOP, TETEPO3UC,
TpaHc(opMalus, MyTareHes,
F€HETUYECKOE PEIaKTUPOBAHHUE).
HUcrtopus cenexuun B Poccun n
MHUpE, UCTOPHS PA3BUTHS
BOKHEUIIINX COPTOB KYJIbTYPHBIX
pacTEeHUN.

Kaxk uenoBek Moxer
MOAU(PHUIMPOBATH pacTeHUs?
I'ennas unxenepus pacteHuit: Uro
TaKoe reHeTHYecKas NHKEHEepus
pactenuii. TpaHCreHHbIE paCTEHUS.
Mertonp! nosryuenus. O6pa3oBaHue
OIyXOJIEH Y PACTCHUI.
ArpobakrepuanbHas
tpanchopmarus: Ti-1ma3Mu/IbL.
I'ensr T-JIHK. MonekynsipHo-
TE€HETUYECKNE MEXAHU3MBI
Tpancopmaiuu. ['enernyeckoe
penaktupoBanue. CoBpeMEHHbIE
HOAXOAbI U JOCTHKECHUS
TE€HETUYECKOTO PEJaKTUPOBAHUS
pacTeHUM.

Ectb 51 u3Hb B mpoOupke?
buorexHonorus KyJapTypHBIX
pacTeHUM.

CKpEILUBAHUE Y
ropoxa».
[TpakTuyeckas paboTa
«I"eHOMHBIE HOKHHUIIBI
(Mo ienupoBaHue
paboOTHI CUCTEMBI
CRISP-Cas).
HccenenoBarenbekas
pabota «BpIpamyBanue
pacTeHuil B IpoOupKe»
(MOXHO
BOCIIOJIb30BaThCsI
pe3yabTaTaMu
TPEIBITYIIIX
HKCIEPUMEHTOB I10
COCTaBJICHUIO
MUTaTEeITHHBIX
pacTBOpOB A
pacTeHwuii).

Moayib «MoJeKyJIpHbIE

OCHOBBI (HU3H0J10rHH U GaAPMAKOJTOT HN»

9 knacc (68 yacoB)

xumus (20 49)

(OpMBI KUCIIOPO/Ia, UX MOJIyYEHHUE,
HEWUTpanu3aLus.
Makpoa1eMEHTBI: IPOLEHT

Tembl OcHoBHOE coaep:kaHue e TeILHOCTH
IIKOJbHUKOB
Tema 1. Beenenue. buoreHHbie 3J1€MEHTHI: HccnenoBarensckas padora
dusnosornyecKasi opranorensl: O, C, N, H. AktuBHble «KonmmmuecTBeHHAs OIICHKA

COJIEpIKAHHUSI
MUKPOJIEMEHTOB TN




COJICp’KaHUs B OPraHU3ME, BBITIOJTHsIEMAast
GbyHKIMS, coAep KaHue B MPOTYKTaxX
nutanua. Ca2+ - CBSI3BIBAOIINE OEIIKH,
JCTIOHUPOBAHKE KAJIBIUSL, PETYIISIIHS
YPOBHS KaJIbIUsl B OPraHU3ME: TOPMOHBI
nouyek. Mg — crpoenue xjaopoduiia, ero
AKTUBAIUS COJTHEYHON YHEPTHECH.
MUuUKpO3IEMEHTHI: B KAKHX MOJIEKYJIaX
COJIePIKATCs, BBIMOTHIEMAs (DYHKITHS,
COJICp’KaHUE B TTPOIYKTAX ITUTAHHMS.
[TocnencTBus mepeao3npoBKU
MUKpodJieMeHTamu. Fe — ycBauBaembie
TUIBI COCTMHEHUN KeTe3a.
I'emompoTenHbI, TEMOIIMAHWH,
UTOXpOMBL. Cu — YCBOCHHE W TPAHCIIOPT
MEJIH.

benku, conepxamye Menp.
[TaToslornyeckue CHHIPOMBI MeHKe U
Bunbcona, cBsI3aHHBIE ¢ METa00JIN3MOM
MEJIH.

Tokcuunsie 35eMeHThI [lepuoanyeckoit
CUCTEMBI T opraHu3Ma. BiusHue
HEeJI0CTaTKa MAaKpO W MUKPOIJIEMEHTOB
Ha )KMBBIE OPTaHU3MBIL.

Kups1. 3a0oeBaHus YEIOBEKA,
CBSI3aHHbBIE C HAPYIICHUSIMH >KHPOBOTO
oOMeHa.

Jucnunuaemun.

VrieBoabl. 3a00jeBaHKs YeJIOBEKA,
CBSI3aHHBIE C HAPYIICHUSIMH yTIJICBOIHOTO
obmena. CaxapHblil quaber.

benku. Ctpoenue. 3abosieBaHus
YeJI0BEKa, CBA3aHHBIC C HAPYIICHUSIMHU
OenkoBoro oomMeHa. DyHKIIUU OEITKOB.
DepMEHTBHI.

Mexanusm nerctus. Kimaccel
(hepMEHTAaTUBHBIX PEAKIUH.

KodepmeHTsr.
BuTtamMuHBI )KHPOPACTBOPUMEIE,
BOIopacTBopuMbIe. [IpeBparieHue

BHUTAMHHOB B ITHIIEBHIX
MPOAYKTAXY.
IIpakTrueckoe 3aHaTHE
«KauecTBeHHbIE peaKIun
Ha OPraHUYeCKue
MOJIEKYJIBD».

IIpakTrueckoe 3aHATHE
«eHarypanus OeIKoB»
IIpakTrueckoe 3aHATHE
«M3ydyeHne akTUBHOCTH
aMUJIa3b».
IIpakTrHueckoe 3aHATHE
«quanu3 (kerouka
Tpayoe)».




BUTAMHUHOB B aKTUBHBIC (DOPMBI
Ko(hepMeHTOB. ABUTAMUHO3HI.
OCHOBHBIE TUITBI META0OJTNYECKUX
peakumii. buosHepreruyeckue
npornecchl. [mukonu3. Hukn Kpebcea.
Lens nmepenoca ammekTpoHoB. OKUCIeHUE
XKHUPHBIX KHCIOT. Katabonmsm
AMUHOKHCIIOT. [ TIIOKOHEOTeHE3.

CuHTe3 yrieBoJoB, OEIKOB, KUPOB.
MertabonuTuyeckue 3a00JIeBaHMUS.
[IpakTdeckoe 3aHATHE: «pelICHUE
3a/1a4 Ha PHEPTEeTUUYECKUN OOMEHY
Knerka. [TonsitTue memMOpaHsl.

OyHkimu MemOpaH. Busr

TPaHCIIOPTA B KIETKY.

MemMOpaHHBIe OpraHouibl. 3a00JIEBaHUS
CBSI3aHHBIE C HApYyIIEHHEM pabOTHI
MeMOpaHHBIX OpraHes1, 00JIe3HN
HAKOTUICHHSL.

THITBI KOHTAKTOB MEXTY KIICTKAMH.
3HaYeHNE MEKKIETOYHO KOMMYHUKAIHH
TUTSL 3I0POBBSI OPraHM3Ma.

SAnpo. YpoBHM yIakOBKM XpOMaTHHA.
XPpOMOCOMHBIE TEPPUTOPHH.
HememOpaHHbBIE OpraHOU/IBI.

Tema 2.
MougexkyasipHast
ouoJtorus (20 u)

OCHOBHBIE BEXM Pa3BUTHS
MOJIEKYJISIPHOM OHOJIOTHH.
HyxknenHnoBble KUCTOTBHI.

OCHOBHBIE TPUHLIUIIBI CTPOCHUS.
Marpuunbie CUHTE3BI. Perukanus —
OCHOBA KJICTOYHOTO JCICHHS.
[Ipunnune! permkanuu. Myraruu. Yro
BbI3bIBAET U3MeHeHus B ctpoeHuu JJHK.
[IpuHIMIIBI penapanuu.

Tpanckpunuus.

I'enernueckuii kox. Tpancusauus.
Opranu3zanusi reHoma BUPYCOB
[IpoTrBOBHpYCHBIE CPEACTBA, MEXAHU3MBI
HUX JIEUCTBUSL.

Opranuzanus reHoma OakTepuit

[TpakTrueckas padbora
«Breigenenue JIHK u3
OaHaHa».

[TpaxTrueckas padbora
«Mogaenb JIHK- opurammy.

[TpakTuyeckas pabota
«OnpeneneHue KauecTBa
npenapatos JJHK ¢
MOMOIIBIO
CHEKTPOPOTOMETPUM»
(pu HANTUYUU
00opyI0BaHuMs).
[TpakTuyeckas pabota
«PerumkaTuBHas MalMHa

(urpa-




AnTHbaKTepuanbHbIe MpernapaThl.
Opranu3zanys reHoma 3yKapuoT
I'enoMHOE€ pegakTupoBaHueE.

JIEMOHCTpPALHS)».
[TpakTuyeckas paboTa
«1I1P (Mmonenn
amIuIM(puKaIus Ha
Oymare)y.
[TpakTnueckas pabora
«Cuna npomMoTopa.
[TpakTnueckas pabora
«Pemrenue 3amay Ha
TEHETUYECKUN KO».
[TpakTrueckas pabora
«DoNIUHT OETTKOBY.
UccnenoBarenbckast
pabora
«Pacnpocrpanenue
AHTHOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[TpakTrueckas pabota
«Pabora B
COBpPEMEHHBIX
FeHeTHYECKUX Oazax
naHHbIX. [TpoBenenue
In silico ananusa

OCJIEIOBATEILHOCTEN
TE€HOBY.
Tema 3. [Tonsitue o nekapctBax. [TpuHIUIIBI UccnenoBarenbpckas
dapmakosorus MoAX0/a K IIOUCKY HOBBIX paboTta «IKCIIepuMeHTa
(28 v) JICKapCTBEHHBIX CPEJICTB. 10 OTIPEICTICHUIO

CKpHUHMHT U €10 METO/BI.

[Tytu BBenenus JIC.
dapMaKOKHMHETHKA JIEKAPCTBEHHBIX
BelecTB. BeacbiBanue
(abcopOrrus) nexkapctB. OCHOBHBIE
MEXaHU3Mbl BCACBIBAHUSL.
TpancnopT JiekapCTBEHHBIX
BeriecTB. ['eHbl 1 Oenku nepBoit
¢a3zel buoTpanchopmaruu. [Tyru
BBIBEJICHHSI JIEKAPCTB U3
opranusma. DKCKpeLus u
anMuMuHaNMA. ['eHbl 1 6enku
BTOpO# (ha3bl GHOTPaHCHOPMALHH.
®dapmakoauHaMuKa. [ maBHOE U
noOoyYHOe, pe30pOTUBHOE U
MECTHOE, IPSMOe, HETIPSIMOE U
pedekTopHOE ieiicTBHE.

TOKCUYHOCTH BEILIECTB
Ha apTEeMHUIUIX).
[TpaxTrueckas padora
«Kapta sxcnpeccun
10(haMHUHOBBIX U
CEPOTOHMHOBBIX
PEENTOPOB B MO3I'e
MBIIIE.
HccnenoBarennckas
pabora
«IToBeneHUECKHE TECThI
Ha peiOkax Danio rario.
CaeTo-TeMHas
KaMepay.
HccnenoBarennckas
pabora
«IToBeneHUECKHE TECThI




Bu bl B3auMo1eiCTBYS JIEKAPCTB.
CuHepru3m 1 aHTaroHU3M Ipu
COBMECTHOM JICHCTBUU JIEKAPCTBEHHBIX
BEILIECTB, UX PA3HOBUIHOCTH
TpancmeMOpaHHBIN CUTHAJIMHT.

Turbl KIETOYHBIX PELENTOPOB.
MemMOpaHHbI€: HOHHBIEC KaHAJIBI,
KaTaJIMTHYECKUE U COTpsKeHHbIE ¢ G-
OenKaMy; BHYTPUKIIETOUHBIE:
LUTOIJIA3MAaTUYECKUE U JIEPHBIE.
MexaHu3MBbI JIUTaHA-PELEITOPHOTO
B3auMo/ieiicTBusl. CeleKTUBHOCTh
(M30MpaTeNnbHOCTD) NCHCTBUS, CBSI3b
«XUMHYECKasi CTPYKTypa —
(hapmakosornueckasi akTUBHOCTb
BELIECTB»

DapmMakoJIOrHYECKON MOAYIISILIUN
CHHANTUYECKOUN XOJIMHEPTUYECKOMN
nepenayd. MoJIeKyIsIpHbIM MeXaHU3M
JENCTBUS B (apMaKOJIOTHIECKIE
cBoiicTBa M- XOJIMHOOIOKATOPOB,
raHraIuo0I0KaTOPOB U Kypapeno 00HbIX
CPEJICTB.

dapmakoaoruyecKkas peryasuus
AKTUBHOCTH aJIpEHEPTUYECKOr0
CUHarca. AJpeHOMHUMETHUKH,
aIpeHOOJIOKATOPbI, CUMITATOIUTUKY.
MounekynspHasi papMaKoJIorus
AHTUAJUIEPIrUYECKUX CPECTB.
['mcTamuHOBBIE pELIENTOPBI: TUIIBL,
MOJIEKYJISIpHasi OpraHu3arusl.
Crabunu3atopsl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJIIPHBI MEXaHU3M
NercTBUS, 0COOEHHOCTH KIMHUYECKOTO
INPUMEHEHHUS, TOUKU TPHUIIOKEHUS
JNEUCTBUS HHTUOUTOPOB JIUITHUTHBIX
MEIUaTOPOB.

MexaHu3M AEHCTBUS U IPUMEHEHNE
penapaTroB, CTUMYJIUPYIOLUIUX
poLlecChl UMMYHUTETA.
®dapmakosoruyeckas

Ha pbiOKkax Danio rario.
OTkpbITOE OJIEN.
Hccnenoparenbsckas pabora
«IloBeneHuecKkue TECThI HA
pbiOkax Danio rario.
CraiiHoe oBeCHHUEY.
[TpakTuueckas padota
«BnustHue agpeHanuHa Ha
CEepJICUHbIE COKPAILIEHUS
(mporpamMmHoOe
obecrieueHue)».
[TpakTrueckas paborta
«I'ucromornyeckue
Ipenaparsl IMMYHHOHN
CUCTEMBD».

[TpakTrueckas paborta
«I'ucromornyeckue
MpernapaTbl HEPBHOM
CUCTEMBD».




XapaKTEePUCTHKA UHTEPICHKUHOB:
MOJIyYCHUE, MEXAaHU3M JICUCTBUS,
npuMeHerne. OCHOBBI TaTO(U3HOIOTHH
ocTpoa3z0oBOro OTBETA, METHAIIHS
BOCIIAJICHUS.

MonexkynsapHbIi MEXaHU3M
MIPOTUBOBOCTIAIUTEIILHOTO ICHCTBUSA
[JIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MPOTUBOBOCTIAIUTEILHBIX CPEJICTB.
[TonsTre 0 HapKO3€ U HAPKOZHBIX
npemnaparax. KiieTouHblil 1 HEpBHBII
HapKo3.

dapMakoJorHYecKasi XapaKTepUCTHUKA
OT/AENBHBIX TPYIII HAPKO3HBIX CPEJICTB.
[TocnenoBarenbHOCTH NEUCTBUS HA
LEHTPAIBHYIO CUCTEMY.
®uznonoruyeckuit coH; ¢asbl cHa. Busl
HapywmeHni cHa [lonsatue o
MEIMKaMEHTO3HOM CHE M CHOTBOPHBIX
npenapaTax (TUITHOTUKAX).
MonekynsipHbie ACIIEKThI
HOIMIICTIIIAH. OrnmaTtHbIe
peLenTopsbl, UX THIIBL.

DOHKehaTuHbl 1 SHIOPPHUHBI - SHIAOTECHHBIE
JIUTaH]Ibl OMUATHBIX PELIETITOPOB.
AHTHUIICUXOTUYECKOE IEUCTBUE, BIUSHUE
Ha (YHKIIMIO SKCTparupaMHUIHON
CHCTEMBI, SMOIIMOHATBHYIO chepy,
PBOTHBIN LIEHTP, apTepHUaIbHOE JaBJICHUE,
HEHTP TEPMOPETYISAIUH.
MouiekynsipHble MEXaHU3MBbI IEHCTBUS
HEHPOJIENTUKOB, BIUSIHUE HA
no(gaMHHOBBIE, CEPOTOHUHOBBIE,
aJIpe€HO- U TUCTaMUHOBBIE PELIETITOPHI,
UX JIeHCTBHE HA KIIETOYHbIE MEMOpaHHBI,
HAa JICTIOHUPOBAaHNE TKAHEBBIX
MOHOaMHUHOB.

IToTennuan-3aBucuMbIC HaTPUCBLIC




KaHaJlbl KaK MUIIICHU ﬂeﬁCTBHﬂ MECCTHBIX
aHecTeTHKOB. CriocoObl HHI'MOMPOBAHUS
NMOTCHIHAJI- 3aBUCUMBbIX HATPUCBBIX
KaHaJIOB MCCTHBIMH aHCCTCTHUKaAMU.

MonayJib «MoJieKyasipHble 0CHOBBI cesteKinm» 9 kiaacce (68 yacos)

OcCHOBHbBIE IPUHLIUIIBI CTPOEHUSI.
Marpuunbie CUHTE3BI. Permnkanus —
OCHOBA KJIETOYHOTO JCJICHHUS.
[IpuHnune! perumkanuu. Myranuu. Yro
BBI3bIBACT U3MeHeHUs B cTpoeHuun JTHK.
[IpuHIHNEBI penapanum.

Tpanckpunuus. ['eHeTHUECKUN KO,
Opranu3zanys TeHOMa BUPYCOB
[IpoTHBOBUpYCHBIE CPEACTBA,
MEXaHU3MbI X ACUCTBUS.
Opranu3anus reHoma 6akTepuii
AHTHOaKTEpUANbHbIE TPETapaThl.
Opranuzanusi reHoMa 3YKapuoT
I'enoMHO€ penakTUpOBaHUE.

TeMbl OcHoBHoOE coep:kaHue JleATeILHOCTh
IKOJILHHKOB
Tema 1. OCHOBHBIE BEXU DPA3BUTHI IIpakTHyeckas paboTa
MouJiekyasipHast MOJIEKYJISIPHOU OHOJIOTHH. «Bsinenenne JJHK u3
ouoJiorus (20 1) HyxkJ1eMHOBBIE KUCIIOTHI. OaHAHAY.

[TpakTrueckas pabora
«Mogens JIHK- opurammy».

[TpakTrueckas pabota
«OmnpeneneHre Ka4ecTBa
npenaparo JIHK ¢
TIOMOTIBIO
CIIEKTPOPOTOMETPUI»
(npu HANTUYUHU
000pyIOBaHws).

[TpakTrueckas padbora
«PernnmkarvBHas MalvHa
(urpa- IeMOHCTpAIUA)».
[TpaxTuueckas pabora
«[1P (Mmonmens
amriukaius Ha Oymare)y.
[TpakTuueckas pabota
«Cwuiia mpoMoTOpay.
[TpakTuueckas paborta
«Penrenne 3amauy Ha
TE€HETHYECKUU KOJI.
Tpaucsims.

[TpakTuyeckas padota
«DonauHr  OEIKOBY.
HccnenoBarenbckas

pabora

«PacmpocTtpanenue
AHTHOMOTHUKOPE3UCTEHT HBIX
OakTepuii».

IIpakTrueckas
pabora«PaboTa B
OBPEMEHHBIX TeHETUYECKUX
0a3ax JaHHBIX.
[Tposenenue In silico
aHanmsa
MOCIIeIOBATEIbHOCTEH
T'CHOBY.




Tema 2.
MouJiekyasipHbIe
OCHOBBI FeHETHKH
(20 v)

[Ipeamer reneruxu. Kparkas
UCTOpUS pa3BUTHSI IPECTABICHUS
0 HAaCJIEJICTBEHHOCTH.

OT reHa K Npu3HAKYy: KaK
packpacuthb KoTa. UTo Takoe
npusHak? I1yTe oT rena no
npu3Haka. Myrauuu. AJiend.
['eTepo3uroTsl 1 rOMO3UTOTHI.
JIoOMUHaHTHBIE U pelleCCUBHbBIE
aJUIENH.

['ensl cTpOAT Opranu3m.
Bxurouenue 1 BBIKITIOUEHHE
6ombmioro Habopa renos. Kak
KJIETKH TOHUMAIOT, KaKH€ T'eHbI
JIOJDKHBI paboTaTh.

JluckpeTHOE HacIe0BaHUE
MPU3HAKOB. 3aKOHBI MeH1ens:
OJIVH I'€H - OJMH npu3Hak. Cxema
CKpEILMBaHM. 3aKOH
eaMHO00pa3us THOPUJIOB IIEPBOTO
MOKOJIEHUS. 3aKOH PACLIEIUICHUS
IIPU3HAKA BO BTOPOM ITOKOJICHUH.
3akoHbl MeHiens: HECKOJIbKO
T€HOB - HECKOJIBKO ITPU3HAKOB.
JluruGpuiHoe CKpenBaHue.
HesaBucumoe pacxoxaenue
xpoMocoM. CLeIIeHHOe
HaCJIeI0BaHUE.

B3aumoencTBrue reHoB.
AnnenbHOE U HEaUIENbHOE.
Onpenenenne noia. [lomossie
XpoMocoMbl. CaMIIbl U CAMKH.
Bnusiaue ¢akTopoB OKpyKaromien
cpelbl. XpOMOCOMHOE
onpeznenenue nona. Iloaoseie
xpomocoMsl. [IpoGrema
JOTIOJIHUTEIBHON X-XpOMOCOMBI Y
KEHIIMH. TpexX1BETHBIE KOILIKH.

PosnieBas urpa
«Annenm.
HccnenoBaTenbCKui
IpoeKT MyrareHHbIe
(bakTopHI.

Ponesas urpa «Cyns0a
KJIeTKNY. | eHbI-
MIEePEKITFOYATEIH.
[IpakTyeckoe 3aganue
«ANTOPUTMBI 1151
KJIETOK.
[IpakTyeckoe 3agaHnue
«EnuHoo0pazue
MIEPBOTO TTOKOJICHUS».
[IpakTyeckoe 3aganue
«Pacmenienue Bo
BTOPOM TMOKOJICHUW.
UccnenoBarenbckuii
MPOEKT «3aKOHbI [
Meunens B
IKCIIEPUMEHTE.
[TpakTuueckoe 3amaHue
«Pemerka Ilenneray.
[TpakTrueckoe 3amaHue
«Hacnenosanue,
CLIEIIJIEHHOE C IIOJIOM.
[IpakTrueckoe 3aHATHE
«B3anmoaeiicTBus
I'€HOB (MOJICITUPOBAHUE
CHHTE3a U TPaHCIOpTa
MUTMEHTA B KIETKY)».




Tema 3.
MoJiekyasipHbIe

OCHOBBI CCJICKIINU
(28 1)

['enbl B nomynsiusix: BEIUKOE
paBHoBecue. [lonmyssanus. YacToTel
BCTPEUYAEMOCTH MPU3HAKA U aJUICIIS.
VYpaBuenue Xapau- BaiinGepra.
[Tonynauuu MEHSIOTCS: YUCIEHHOCTD,
MUTpaIys ¥ BEIOOp cympyra.

DaKTOPbI, KOTOPHIE BEIBOAT MOIYJISIIIUIO
U3 paBHOBecus Xapau- BaiinOepra.
YucnenHocts nonyisiuuu. Ponesast urpa
«Opdexr  ocuoBatenms».  peiid
resoB. Myranuu. HeciydaitHoe
cKkpemnBanue. M3onsauus.

[Tonmynsiuuu MEHSIIOTCS: €CTECTBEHHBIN
0TOOp. MexaHusm JelcTBuUs
€CTECTBEHHOI 0 0TO0pa. JBIKymuit
0TOO0P.

MommdukanmoHHass U3MEHIUBOCTb.
Crartuctuueckne 0COOEHHOCTH

MO (DUKAITMOHHOW U3MEHYHUBOCTH.
Hacnenosanne Kon4eCTBEHHBIX
MIPU3HAKOB.

KonuuectBennsie mpu3naku. CpenoBast
W3MEHUYMBOCTbH Npu3Haka. Koapdunuent
HaciaeayeMoCTH npusHaka. OTBET Ha
oT00p. Ilonck reHoB KOJTMYEeCTBEHHBIX
MIPU3HAKOB.

OIHOHYKIIEOTUIHBIE BAPUAHTHI T€HOB.
JHK-4aumn. IloHOT€HOMHBIN aHAIN3
accoIlaIlni.

«OwmbD» Hag reHoMoM. [locTrenomHas 3pa.
OO6patHas renetuka. «OMHUKCHBIE)
uccienosanus. [Iporeom, MetaboaoM.
JlomecTukanus 1 LEeHTPbl TeHETUYECKOTO
pazHooOpa3us. [loncku pacTeHuii ¢
«XOPOLIMMM» IPU3HAKAMM JJIs1 YEJIOBEKa.
LleHTpbI reHeTHYECKOTO Pa3HOOOpa3Hsl.
Huxkonait IBanosuu BaBuiios. Cenexius.

KomMOuHnanmonHnas v rubpuaHas Cenexius.
I'erepo3suc.

IIpakTrueckoe 3a1anue
«YacToThl anneneH,
TCeHOTHIIOB ¥ (DEHOTHIIOBY.
Hccnenoparenbckui
IPOEKT «AHaIu3
IFE€HETHUYECKON CTPYKTYpbI
HNOMYJSILMU (HAa OCHOBE
3aKoHa Xapau-
Baiinbepra)».

Ponesas urpa «9dpdexr
OYTBIJIOYHOT'O TOPJIBIILIKAY.

PosneBas urpa
«EcTecTBeHHbIN 0TOODY.
HccnenoBarensckue padoThl
«MoudukanmoHHas
MU3MEHYMBOCTh PACTEHUN B
npeJienax Ballero Mecra
KUTEITBCTBAY.
[IpakTyeckoe 3aganue
«ArpoHombDy. [IpakTnyeckoe
3aaHue

«['omonoruveckue psiabl
HacJeACTBEHHOU
WU3MEHYHUBOCTI.




CoXpaHUTh U U3YUUTb T'€HBI, YTOOBI
MeHsATh Oyaymiee. Kak mpaBuibHO
XpaHuTh renbl. Kosutekium
TEHETUYECKUX PECYPCOB PACTCHUIA.
[IpakTUKyM /WK UCCIIEOBATEIHLCKUAN
POEKT: MeToIbl KYTbTHBUPOBAHUS in
Vitro [ COXpaHEHHS T€HETHUSCKUX
PECYPCOB pacTeHUM U ISl YCKOPEHHOU
cenekuuu ['eHeTnyecKkue HEHTPHI B
Hauel crpase. ['ne 3anumarorcs
TEHETUKOW U TEHOMHUKOM JJISI HYXK]
CEJIbCKOTO XO35MCTBA.




KanennapHo-temaTnyeckoe IJIaHNPOBaHMUE.
5-6 Kiacce
Monyab «Kak ;KUBOTHbIE H PACTEHHUSI MPUCTIOCAOIMBAIOTCS

Ne | Tema ypoka Kou- Mara
ypoKa BO npoBen
YacoB | eHusl
MpbI uccienyeM kuBble 00beKThI (124)
1. | CBoiicTBa U CTPOEHHE KUBBIX OPraHU3MOB (CTPOEHUE KIIETKH) 1
2 Bu, 0co0b — OpraHu3m Kak eJMHas CHCTeMa 1
3-4 | Apanranuu (IprUCOCcOOIeHNS). 2
5-6 | [lonsiTue romeocTtasa >xuBoro opranuzma. CrocoObl ero moaep KaHusl. 2
7 OrpanunueHust MOP(OJIOrHIeCKUX U PU3NOJIOTUYECKUX aJanTall|ii. 1
8 [Touemy opraHu3Mbl HE CTAHOBSITCS OECKOHEYHO OOJIBIITUMU, MAJICHbKUMH, 1
BCESITHBIM.
9-10 | UccnenoBatenbckue padboTsl «Bcee mu (cHHULIBI, Oeiku, Oepe3bl U T.1.) 2
oanHakoBEIe? DOTOKBECTY.
11-12 | IlpakTudeckas pabora 2
«CocrapJisieM KHAT'Y PEKOPJIOB PACTEHUH M JKUBOTHBIX HAIIETO KPAshy».
BinsiHue oKpy:Kaiomieii cpebl Ha )KUBbIe OPraHu3Mbl (24 1)
13-15 | dakTopsl OKpykKaroIiei cpenbl (abuoTuyeckne, ONOTHIECKUE, 3
AHTPOTIOTCHHBIE).
16-18 | Ilpumepsr abroTnuecknx (HakTOPOB, OKA3BIBAIOIINX OCHOBHOE BIIUSTHUE HA 3
KHU3HEJESTeIbHOCTh KUBBIX OPraHU3MOB: TEMIIEPATYpa, CBET, BIAXKHOCTb.
19 | Ipaxrrueckoe 3ansaTue «I[BeT u Temmo»
20 | MIpaxTnueckoe 3anaTHE «UTO PACTBOPSAETCS B BOJIE» (IKCIIEPUMEHT
«Kunakuit jom»).
21-23 | OcHOBHBIE 3aKOHOMEPHOCTH MPUCTIOCOOJICHHUS KUBBIX OPraHU3MOB K 3
a0MOTHYECKUM (haKTOpaMm.
24 | IIpaktueckoe 3ausatue «/Juddys3us Beuiects B Boje (pacTBOPHI)»
25-27 | [IpucnocobneHust K OCHOBHBIM a0MOTHYECKUM (haKkTopaM: TEMIEpaTypa,
BJIQYKHOCTH U CBET.
28 | [IpakTnueckoe 3aHsATHE «JIBUKEHHE PACTBOPOB IO IIBETKY.
29 | IpakTnyeckoe 3ausaTHe «Jlex NPy 3aMep3aHuy paciupsieTcsy (pa3pylIeHue 1
KamHs (T0OYBOOOpa30BaHKE), 3aMEP3aHHUE KIIETOK).
30 | [IpakTuueckoe 3ansrue «l1ly6a» 1
31 | [Ipaktuueckoe 3anstue «IIUurMeHTH» 1
32 | Ipaktnueckoe 3ansTHe «KaK »XMBOTHBIE ILIABAIOT B BOJIE)» 1
33-36 | UccnenoBarenbckue paboThl «BrnusiHue cBeTa (Temia, BIaKHOCTH, COCTaBa 4
MIOYBbI) HA PACTEHHUSI B €CTECTBEHHBIX MM HCKYCCTBEHHBIX YCIOBHIX)
B3aumoneiicTBus ;)KMBbIX OPraHu3MoB (8 )
37 | buotuueckue GakTOpHI. 1
38 | 3aKOHOMEPHOCTH Pa3BUTHSI MEXBUIOBBIX B3aUMOOTHOIIICHHIA. 1
39 | KonBomtonus (XUIIHUK-KEPTBA; TApPa3UT-XO351H ) 1
40 | DBomroLMs CTpaTeruii JOOBIBAaHHSI MUIITH. 1
41 CounansHocTh. Busi- Bcenenubl. [lepeduens pactennii- Bpeaureneil. 1




42 | UccnenoBarenbckas padota «HaOmroaeHns 3a B3aMMOOTHOIIICHUSIMH 1
YKUBOTHBIX MTPH TOOBIBAHUY MTHIIA
43-44 | UccnenoBatenbckas padoTa «PacnpocTpaneHue BUI0OB-CHHAHTPOIIOB B 2
HAILIE MECTHOCTH
Yes10BeK B :KU3HM PACTeHUI U )KUBOTHBIX? (12 u)
45 | AaTponorennsie paktopsl. [IpaBna i, 94T0 IEPBOOBITHBIC JTFOIN KU B 1
TapMOHHUH C PUPOIOM.
46 | OnoMalHUBaHUE U IPUPYUYEHHUE )KUBOTHBIX U PACTEHU. 1
47 | 3aueM cnacaTh BBIMUpPAIOIINE BUJIbI, KaK 3TO JIENATh. 1
48 | KynbTypHBIE pacTeHHUS U UX JUKHE Mpeaku. [loueMy BaKHO X COXPAHSTb. 1
49 | PazHoOGpa3ye KyIbTYPHBIX PACTEHHUI U MX 3HAYCHHE B KU3HU YEIOBEKa. 1
50 | Mpaxtuueckas pa6ota «PazHOOOpa3Ne KyIbTYPHBIX PACTEHHIA B BaIIEM 1
pErHOHEeY..
51 | Kpacnas kHura Bamei Tepputopur. Oco60 oxpaHsieMble TEPPUTOPUH, 1
3anoBenHuKu Poccuu u mupa.
52-54 | UccnenoBatenbekas paboTa «BimsiHue aHTPOTIOTeHHBIX (PaKTOPOB Ha 3
pa3BUTHE PAaCTEHUH B TOPOJE/HACETIEHHOM ITYHKTE).
55-56 | Okckypcus/mpaktuaeckas padotra «OOIIT B Bamem peruone — 2
VHUKAITbHBIC 00BEKTHI IIPUPOIBD.
Jxosioruueckne Humm (12 v)
57-58 | buocdepa — oqHa U3 BAXKHEUIIUX 000JI0YEK 3EMITH.
59 | Yrto TaKkoe «3KOJOTHYEeCKHE HUIIM» U KaKk OHH (OPMHUPYIOTCS?
60-61 | UccnenoBarenbckue pabOThI «DKOJIOTUYECKUE HUILIU BOKPYT TE€OS —
onucanue (HakTOPOB OKPYKAIOLIEH CPEbD».
62-63 | ®opMupoBaHUE 3HAHUH MO0 OHOPa3HOOOPA3UIO KUZHEHHBIX (HOPM, 2
MTOBEJICHUYECKUX MPUCIIOCOOICHNH, 1Moar(pUKaIMOHHAs H3MEHYUBOCTD (Ha
0a30BOM ypOBHE).
64-65 | PacTuTenbHble cOOOIIECTBA U UX TUIIBL
66 | Pa3BuTHe U CMEHBI PACTUTEIBHBIX COOOLIECTB.
67-68 | UccnenoBatenbekue padboThl «DeHomornueckne HabIroIeHU .




KanennapHo-remaTuyeckoe njiaHMpoOBaHHUeE.
7-8 kiaacce
Moayab «OcHOBBI pacTeHneBoAcTBa» (68 uacoB)

Ne | Tema ypoka Kou- Mara
YpPOKa BO npoBej
4acoB eHusl
Tema 1. BBenenue B pacreHueBoacTBO (2 4)

1. | UTo-TaKoe pacTeHHEBOICTBO: OCHOBHBIE (haKTOPHI BHIPALTUBAHHS PACTCHHIA. 1
Hctopust pa3BuTHs arpoxuMudeckux 3HaHui (padotsr M.B. Jlomonocoga, 1O. 1
JIubuxa, byccenro, B.B. [loxyuaeBa, K.A. TumupsizeBa, I1.A. KocTeruena,

J.H. IpsaumankoBa u np.). [lpaktudeckas padora «bouka JInGuxay.
ArpoTexHuUYecKuii IxcnepuMenT (6 1)

3-4 | TIpaBuaa HOCTAHOBKH  arpodKCIEPUMEHTOB. I10CTaHOBKA SKCIIEPUMEHTOB C 2
pactenusmMu. BeiOop TeMbl, COCTaBICHUE TUITOTE3bI, SN U 33]1a4
SKCIEPUMEHTA 110 BBIPAIMBAHUIO PACTEHU B KOHTPOJIUPYEMOU Cpeie.

5 KonTtponm, moBTOpHOCTH, TpoBeIeHNE IKCTiepuMenTa. [imannpoBanue 1
skcriepuMenTa. OleHKa pe3ysIbTaTOB YKCIIEPUMEHTA.

6 UccnenoBarenbckas pabota @akTopsl, BIUAIONINE HA POPACTAHHE 1

ceMsH (POCT IPOPOCTKOB)».

7 OcBoeHME TEXHOJIOTUN KPYIJIOTOJUYHOTO BBIPAIIUBAHUS CaJIaTOB U 1

MUKPO3EJI€HH B KOHTPOJIUPYEMbIX HCKYCCTBEHHBIX YCIOBHSIX.
8 [TpakTrueckas padora «CO0p YyCTaHOBKH JjIsl BRIpAIIUBAHUs paCTEHUN 1
B KOHTPOJIUPYEMBIX YCIOBUSIX).
Tema 3. Pojib XUMHYECKHX 3JIEMEHTOB B MUTaHUU pacTenmii (20 u)
9 Bopa. PactBop. BeiTsixkKa. 1
10 | AHHOHBI, KaTHOHBI, >IEKTPONPOBOAHOCTL M pH pacTBopa. Postb XuMudecKux 1
b 2
AJIEMEHTOB B IUTAHUU PACTEHUI

11 | IonyyeHne nUTaTENBEHBIX BEMIECTB PACTEHUAMU. Y JOOPEHHUS: OPraHMYeCcKue, 1
MUHepajbHble, MUKPOOHOJIOTUYECKHE.

12 | Tune! nuTanus pactenuii. Bo3aymHoe u MuHepanbHOE (KOPHEBOE) IUTAHKE 1
pacTeHui.

13 | TpaucnopT nUTaTENLHBIX BELIECTB PACTEHMIA: BOCXOIAIMI M HUCXOAAIIMIA 1
TOK.

14 | Baxneiimue kanuiineie, GochopHble U a30THBIE yIOOPEHHUS, UX CBOKWCTBA. 1
[IpocThie U crnoxkHbIE YI0OpEeHHSL.

15 | Poct u pa3BuTHe pacTeHMii: BIUSIONINE HA POCT PACTEHUIA: CBET, TYCTOTA 1
MOCaJIOK, MUTaHKe, CyocTpar.

16 [IpakTnueckas padbora «CxeMbl MUTaTENbHBIX pacTBOpPOB. Pacyer 1

703 yInoOpeHuil Ui MUTaTeIbHBIX PACTBOPOBY.

17 | OcobeHHOCTH MUTaHUS PACTeHU a30TOM. A30T U €r0 3HAYEHUE B KU3HU 1
pacteHui. @opMbI a30Ta U UX MPEBPAIICHUE B MOYBE.

18 | Ucrounuku pocdopa ans pactenus. 3HaueHue pocdopcoaepramx 1
coenuHeHUH B KieTke. Posb Makpospruueckux coequHeHuit gpochopa B
SHEPreTUYeCKOM OOMEHe.

19 [IpakTuueckas padora «IIpaBuia cmenBaHus ya1o0peHUii» 1




20

[Ipaktuyeckas padbota «I[luTanue pacTeHU: TEXHOIOTHS
IIPUT'OTOBJICHUS TUTATENBHBIX PACTBOPOB JJISL Pa3HBIX KYJIBTYP».

21-22

Nccnenosatenbekast padora «OLeHKa COCTOSTHUS KOMHATHBIX
LIKOJIBHOM TEPPUTOPHH, YCTAHOBKA IPUYUMH MaTOJIOTUYECKUX
COCTOSIHUH (IIpY HATHUYUM)».

23

Ponpb xanus B noanepkaHuu MOHHOTO OajlaHca B TKaHSX, B Ipolieccax
camoperyisauuu. PerynsaropHast 1 cTpykTypooOpa3zoBaTebHas pojib KaabIHsl.
VYdacTtre B 00pa30BaHUM KJICTOYHOH CTEHKH, MOACPKaHUU CTPYKTYPHI
MeMOpaH U PErysiius UX IPOHUIIAEMOCTH.

24

3HaueHue MarHus B MeTaboIn3Me pacTeHUl.
Maruuii B coctaBe XJ10po@uiiia, CX0JACTBO XJIOpo(uIa U reMorIo0nHa Kak
CBHUJIETEIILCTBO €MHCTBA OPraHMYECKOTO MUPA.

25

Cepa 1 ero OCHOBHBIE COEIMHEHHUS, UX POJIb B CTPYKTYPHOU OpraHU3aluu
KJIETKM, Y9aCTHE B OKUCIIMTEIbHO- BOCCTAHOBUTENBHBIX PEAKIIUAX

26

MI/IKPOSJ’ICMGHTBI. Hpe}ICTaBHCHI/Iﬂ 0 POJIM MUKPODJICMCHTOB B
MeTtabonau3me pacteHuil. OCOOEHHOCTH MOCTYIUIEHUSI MUKPOAJIEMEHTOB B
paCTeHI/IfLCI/IHepFI/ISM 1 aHTarOHMU3M 3JIEMCHTOB ITUTAaHU paCTeHI/II\/II.
PacturenbHasi nMarHoCTHKA U METO/IbI UACHTU(UKAITNT
HENOCTATKa/N30BITKA DJIEMEHTOB IINTAHU.

27-28

UccnenoBarenbckas padoTa «OneHKa BIUSHUS Pa3IMUHbIX DJIEMEHTOB Ha
COCTOSIHME paCTEHUH (COCTABICHHUE PA3INYHBIX IMTOJAKOPMOK)».

Tema 4. Peryasitopbl pocTta pacTeHuid. 3amura pacrenuii (4 1)

29

[TonsiTue o perynsitopax pocra pacteHuil. CTUMYIISTOPBI pOCTa —
(buTOrOpMOHBI (ayKCUHBI, THOOEPEIITMHBI, IUTOKUHUHBI). [IpakTHdeckas
pabota MHcekTapuu: npaBuiia U yCJIOBUS pa3BeICHUS MOJIE3HBIX
HACEKOMBIX).

30

HNHruéutopsl pocta pacTeHHIA:

1. npuponusie (abcum3oBas KUCI0Ta U HEKOTOPbIE (PEHOJIBHBIE
BelleCTBa (MKyMapoBasi, KOPUUHAsl, CATUIUIOBAsI KUCIIOTHI).

2. cuHTeTH4ecKre (MOp(paKTUHBI, peTapAaHThl, Je(OTUAHTbI, 1eCUKAHTHI,
repOuIabl). DUTOMOHUTOPHUHT U OLIEHKA COCTOSIHUSL PACTeHUN

31

CoBpemeHHbIe CI0cOObI MOHUTOPUHTA. 3aIllUTa PACTEHUN OT BpeAUTENCH:
ocHOBBI Ouomerona. IlpakTtuueckas pabora

«DUTOMOHUTOPHUHT U OIICHKA COCTOSIHUA pacTeHuil. CoBpeMeHHbIE
CrI0COOBl MOHUTOPUHTAY.

32

UccnenoBarenbckas pabora «BiusiHue reTepoaykCHHa Ha TPOpacTaHue
(pocT Ha pa3HBIX CTA/IUAX, B PA3HBIX YCIOBUAX) PA3TUYHBIX PACTCHUI.

Tema 5.

Boanasi, necuaHasi ¥ NOYBEHHAs1 KYJIbTYPbI, HX IPUMEHEHHE B BbIPAIIMBAHUH PACT
dusuosnorus pacrenuii (8 u)

eHHH.

33

BonHas, necyanas v NOYBEHHAs KyJIbTYphl, UX IPUMEHEHUE B BIpAIllUBaHUU
pactenuil. BoaHblil peskum pacTeHuil: ctpoeHre yCThUll: (PaKTopsl,
BIIMSIIOIIME HA UX PACKPBITUE U 3aKPBITUE. 3HAUCHUE MEXaHU3Ma PETYIISALUN
HCIIAPEHUs BJIArU PACTEHUEM.

1

34

doTOoCHHTE3 — YHHKaHLHLIﬁ mnmpomnecc paCTeHI/Iﬁ. TeMHOBas U cCBeTOBas (I)aBBI
(bOTOCI/IHTC3a. 3HaueHUe (I)OTOCI/IHTGSB. JJISL )KUBBIX OPraHnU3MOB.

35

@daxTopel pocTa pacTeHUI: BO3yX U a’pauus. [logzemHoe npixaHue
pacTeHuil: cocTaB MOYBEHHOTO BO3/yXa, razoo0MeH. ['a3000MeH npu
0eCrOYBEHHOM BBIPAIINBAHUU.




[IpakTtuyeckas pabota [IpIxaHue pacTeHUI: OIIEHKa HHTEHCUBHOCTH
JIbIXaHWsI pACTEHU U IUIOJ0BY.
[Ipaktuyeckas padota Aspanus, CO2 u Oz Jlpixanue pacTeHuin».

36

[IpakTnueckas padora «KopHeBoe naBaeHUED.
[IpakTuyeckas pabora

«[IpuroroBieHue npenapara yCTbUIl METOJIOM CIICTIKa.

37

Wccnenoparenbckue paboThl «BiusiHue ycinoBuil coiepikaHus pacCTeHUN Ha
KOJIMYECTBO YCTBUII».

38

[IpakTnueckas padora
«DyHKIMOHAIBHAS JUArHOCTHKA PACTEHUH IO AKTUBHOCTH XJIOPOILIACTOBY.

39

Uccnenoparensckas pabora «Onpenenenue xiaopodmina A u b, onenka
(hOTOCHMHTETHYECKOM aKTUBHOCTH PacTeHUN U (PaKTOPOB, BIUSAIOIINX HA HEE)

40

Uccnenoparensckue paboTel «BnusHue cioco0a BeIpaliuBaHMs
(cocraBa MUTATENIBHOW CMECH, CXEMbI BHECEHHS) HA POCT U Pa3BUTUS
Pa3JINYHBIX PACTEHUIN».

KyabTypHblie pactenusi. CoBpeMeHHbIe acneKThl cejekmuu (20 u)

41

HacneactBeHHOCTh ¥ HK3MEHUHMBOCTH — OCHOBHBIE CBOMCTBA JKUBBIX
OpPraHu3MOB.

42-43

N3menunBocTh. BHARl M3MEHYHNBOCTD.

[IpakTrueckas padora «MoaudukamoHHass U3MEHIYUBOCTH (JTUCThS,
WTOJIKH C OJJHOTO JICPEBa)».

44-45

I'en —MaTepuanbHBI HOCUTENh HACIEICTBEHHOCTH U MI3MEHUYNBOCTH.
HyknenHoBble KHCIOTHL. JIOKaIM3ausi reHeTHIeCKOTO MaTepralia B
KJIETKE.
[IpakTuueckas padora I'eH — HHCTpYKIHS 0 COOpKe KIETKU (Ha Oucepe
WA KOHCTPYKTOPE)».

46-47

Henenue knerok. Permmkanus JIHK. OcHoBHas jormMa MOJEeKyIsipHOM
ouonoruu. Tpanckpunuus. TpaHcasms.

48-49

Myrammu. Dddekt OyThUIIOUHOTO FOPJIBIIIKA H TEHETUYECKOE

pasHooOpasue. Uto Takoe reHO0aHK? 3aueM COXpaHsITh TCHETUYCCKUE

pecypebl pacteHuii? OCHOBHBIE CIIOCOOBI COXPAHEHHUSI TEHETHUECKUX

pecypcoB pactenuii (€X Situ u in situ).

[IpakTuueckas pabora «MyTtauus Ha 6yTepOpoe (711000 00BEKT U3
npeabIayIiel paboThl, Tie U3MEHEHHUE HHCTPYKIUH MPUBEIET K
M3MEHEHHIO BHEIITHETO BU/Ia 00BEKTa)».

50

3nauenue padot H.W. BaBuiosa. 3akoH romosoruyeckux paaoB. LleHTpsl
MIPOUCXOXKACHUSA KyJIbTYpHBIX pactrenuil H.1. Basuiiosa u I1.M.
XKyxoBckoro.

51

OcHoBHBIE MeTO1bI cenekuuu. [ ubpunuzamnus. opmel 0T00pa. OCHOBHBIE
HaNpaBJICHUs CENIEKIIUH: YIyUIlIeHUe YPOrKalHOCTH, YCTOMUUBOCTH K
OMOTHUYECKUM U aOMOTUYECKUM (DaKTOpaM.

52

Ectb 1 %u3Hb B Ipobupke? BHOTEXHOIOT U KyIbTYPHBIX PACTEHUI.

53

Kak yenoBek MoxxeT MoauduuupoBaTh pacteHus? ['enetnueckoe
penaktupoBaHue. CoOBpeMEHHbIE MTOAXO0Ibl U




JOCTUYKEHUS TEHETUYECKOTO PENAKTUPOBAHUSI PACTEHUM.

54

Juckyccus «JlomecTuKalus, BCe JIM paCTEHUsI U dKUBOTHBIE,KOTOPBIE KUBYT
PAIOM C UETIOBEKOM UM 0JI0MALIHUBAIOTCSI? MOKHO JIM CUMTATh
TapakaHa 0/I0MalllHEHHbIM KUBOTHBIM ?».

55

[IpakTnueckas padota o rpynnam «OTKyAa Ha HaIIMX CTOJIaX
(PYKTBI/OBOIIN/3ITAKIY.

56

[IpakTuyeckas pabora
«BrpIpamuBaem ropox. Kak npoBecTu CKpemuBaHue y ropoxay.

57-59

Wccnenoparenbckas paboTa «BripamyBaHie pacTeHUN B TPOOUpPKeE» (MOKHO
BOCIIOJB30BAaTHCA PE3yIbTaTaMU MPEAbIAYITHUX SKCIICPUMEHTOB 110
COCTaBJICHUIO TUTATEJIbHBIX PACTBOPOB Il PACTEHU).

60

[IpakTnueckas padora
«['eHOMHBIE HOKHHIIBI (MOienupoBanue padboTsl cucrembl CRISP-Cas)».

Tema 7. PacrurenbHasi npoxykums (8 4)

61

Hamzemnsie u moa3zeMubie opranbl pacteHuil. [loder u Bupon3MeHeHHbII
no6er pacteHuil. CriocoObl pa3MHOKEHUS pACTEHHH.

62

[TonsiTHe o kayecTBe MPOAYKTOB MUTaHUS. [IpoGiieMbl KOHKYpEeHUIUN
OTEYECTBEHHBIX IPOJYKTOB ITUTAHUS C UMIIOPTHBIMHU

63

Jlorucruka AOCTaBKH U CPEACTBA COXPAaHCHUS IMTPOAYKTOB ITUTAHHA.

64-65

Mukpo3eieHb: MOJIE3HOCTh U TEXHOJOTHS. XMMUYECKUN aHAJIU3 TPOTYKIIUH.
OcHoBrbl ciektpodoTomerpun. [loTreHmmmomerpus. Xpomarorpadusi.
HccnenoBarenbckas padoTa «O1eHKa KauecTBa BRIPAIIEHHON MUKPO3EICHN
(ymbo cBosi, OO U3 Mara3uHa).

66

[IpakTnueckas padora
«IIpenensHo gomyctumblie koHeHTparwu (I1JIK) u MeToapr KOHTpOJIS
0€3011aCHOCTH PACTUTEIbHBIX MPOAYKTOB UTAHUS.

67

Uccnenoparensckas padora «Onpenenenue Butamuaa C MeTo0M 00paTHOTO
TUTPOBAHUS B IJI0J]aX HA Pa3HOM CpPOKe (CII0co0e) XpaHEHHSI.

68

[IpakTnueckas pabora
«MeTo/1bI OLIEHKH KayeCTBa PACTUTENILHOM MPOIYKIIUU: XpaHEHUE U
COXPaHHOCTh MUTATEIBHBIX BEIIECTBY (IO JOCTYMMTHOMY 000PYAOBAHUIO).




KaﬂeHHapHO-TeMaTI/I‘IeCKOC IVIAHUPOBAHHE.

9 kiace
Monysib «MoJiekyasipHble 0CHOBBI cestekium» (68 yacoB)

Ne | Tema ypoka KoJr- Mara
YPOKa BO NpoBe/
YacoB | eHHA
Tema 1. MoJiekyasipuasi ouosorusi (20 u)
1. | OcHOBHBIE BEXU pa3BUTHSI MOJIEKYJISIPHON OMOJIOTUH. 1
2-3 | HyknenHoBble KHCIOTHL IIpakTHueckas paboTa 2
«Brinenenue JIHK u3 Gananay.
4-6 | OcHOBHBIE NIPUHIUITE CTPOEHHS. MaTpHUUHbIe CHHTE3H!. Permkarms — 3
OCHOBA KJIETOYHOTO JiesieHus. [[pHHINTIBI peTUTHKALINY.
[IpakTnueckas padora «Moaens JIHK- opuramm».
[Tpaktuueckas pabora «PermmukatnBHas ManinHa (Urpa- JeMOHCTPAITNS ).
7 Myranuu. Yrto BeI3piBacT n3MeHeHus B crpoennn JJHK. 1
8-9 | [lpuanums! penapanuu. Tpanckpurnus. [ eHeTHYIECKU KOJI. 2
[IpakTnueckas padora «PaboTa B OBpeMEHHBIX F'€HETHUECKUX 0azax
nauHbIX. [IpoBeaenue In silico aHanmm3a mociaea0BaTEIbLHOCTEH
TEHOBY.
10 | Opranusamus reHoma BupycoB [IpoTHBOBHpYCHBIE CPENICTBA, MEXaHU3MBI X 1
NEUCTBUSL.
11 | Opranu3zanus reHomMa 3yKapuoT ['eHOMHOE pelaKTUpOBaHHUE. 1
12 | Ipaxruueckas pabota 1
«Omnpegenenne kayectra npenaparo JJHK ¢ nomoibio
cnekrpodoTomMeTpun» (Ipu HATMYUK 000pyIOBAHNS).
13 | Ilpaktuueckas pabora 1
«[1P (moxenp amrudukaiys Ha Oymare)y.
14 | Mpakruueckas padota «Cuia mMpOMOTOPay. 1
15-16 | [IpakTuueckas pabota 2
«Pemenue 3aa4 Ha reHeTUYECKUH KoA. TpaHcusausy.
17 | pakruueckas padota «DonIUHT GEIKOBY. 1
18-20 | UccnenoBarenbckas paboTta 3
«PacrmpocTpanenre aHTHOMOTHKOPE3UCTEHTHBIX OAKTEePHil».
Tema 2.MoJieKyJIsipHbIe0CHOBBI TeHeTHKH (20 1)
21 | IIpenmer renetuku. KpaTkas uctopus pa3BUTHS MPEACTABICHUS O 1
HacneqcTBeHHoCTH. OT reHa K MpU3HaKy: Kak pacKpacuTh KoTa. Uto Takoe
22-23 | Ot reHa K Npu3HAKY: KaK pacKpacuth KoTa. Uto Takoe mpusHak. Myranuu. 2
Annenu. I'eTepo3uroTsl 1 TOMO3UIOTHL. JJOMUHAHTHBIE U PELIECCHBHBIE
AJLIENIH.
24 I'eHbl cTposiT opranu3M. BkitoueHue 1 BBIKIIIOUEHHE OOJIBIIOro Habopa 1
reHoB. Kak kJ1eTKu MOHMMAloT, KaKie T'eHbl JIOJDKHBI padoTaTh.
25-26 | JluckpeTHOE HACleOBAHKE IIPU3HAKOB. 3aKOHBI MeHIens: 2
OJIUH I'eH - 0JIUH Npu3HaK. Cxema CKpeluBaHus. 3aKOH eIMHO00pa3us
ruOpHI0B MIEPBOTO MOKOJIEHHs. 3aKOH PacCIleIUIeHHus1 MPU3HaKa BO BTOPOM
MOKOJIEHHH. 3aKOHBI MeH 1eN1s: HECKOJIBKO I'€HOB - HECKOJIBKO TPU3HAKOB.
27-28 | JlurubpuaHOE ckpeluBanme. He3aBuCMMOe pacxokIeHHe XPOMOCOM. 2

CHGHHCHHOC HacjeaoBaHue. B3auMoaeicTBIE I'eHOB. AnnensHoe 1
HCAJICIIBHOC.




29-30 | Omnpenenenue nosa. Ilonoseie xpomocoMbl. Camiibl U caMkh. Biusaue 2
(hakTOPOB OKpYIKAIOIICH Cpeibl. XPOMOCOMHOE ompesiesienue moja. [lonoBeie]
XpoMocoMbl. [IpoGriema JONOTHUTENBHOM X-XpPOMOCOMBI Yy )KESHIITHH.
TpexuBeTHbIE KOILKH.

31 | Ponesas urpa «Amnemm». 1
32 HccnenoBarensckuii mpoekT MytareHHsie (pakTopbl. 1
33 PosneBas urpa «Cyan0a KieTkn». ['eHbl- NepeKIouaTey. 1
34 [IpakTuueckoe 3aianue «AJITOPUTMBI IS KIIETOKY. 1
35 [IpakTnueckoe 3aganue «EnnHooOpa3ue nepBoro MOKOJCHUsD. 1
36 I[TpakTuueckoe 3ananue «Pacienienne B0 BTOPOM HOKOJIEHUNY. 1
37 UccnenoBarenbckuii mpoekT «3akoHbl [.MeHaens B SKCIIepUMEHTE. 1
38 I[TpakTuueckoe 3ananne «Pemerka [lenneray. 1
39 [IpakTueckoe 3ananue «HacnenoBanue,CLEMIIEHHOE € TIOJIOM. 1
40 [TpakTuueckoe 3anaTue «B3anMoaeiicTBUS T€HOB (MOJCTUPOBAHNE 1
CUHTE3a U TPAHCIIOPTA MMUTMEHTA B KIETKY).
Tema 3. MoJieKkyJIsipHbIe OCHOBBI celeKIHuH (28 u)
41-42 | I'ensl B monysaLMsIX: BeJIMKoe paBHoBecHe. [lomymsanus. YacToTel 2
BCTPEUAEMOCTH MPHU3HAKA U aJUIeisd. Y paBHEeHHE Xapau- BalinGepra.

43-44 | Tlonmynsiuu MEHSIOTCS: YUCICHHOCTh, MUTPAITUs U BEIOOP Cympyra. 2

®DaKTOpPBI, KOTOPHIE BEIBOAT MOMYIISAIINIO U3 paBHOBECHUsl Xapau- BalinOepra.

45-46 | YucnenHocts nomynsauuu. Ponesas urpa «9ddekt ocHoBaremns». Apeid 2

reHoB. Myranuu. Heciydaitnoe ckpemuBanue. M3omnsims.
47-48 | [Tomynsiuuu MEHSIOTCS: €CTECTBEHHBIN 0TOOp. MeXxaHu3M JAeiCTBUS 2
€CTeCTBEHHOro 0TOopa. J[BrKyiuit oToop.
49 | MoaudukanroHHas ”3BMEHUYNBOCTh. CTaTHCTUYECKHE 0COOCHHOCTH 1

MOIU(PHUKAITMTOHHON U3MEHUYHUBOCTH.

50-51 | HacnenoBanue KOJMYECTBEHHBIX MPHU3HAKOB. 2
KonuuectBennsie npusnaku. CpenoBas U3BMEHYHBOCTD ITPU3HAKA.
Koaddunument nacnegyemoctu npusHaka. Otet Ha oT60p. [louck renos
KOJIMYECTBEHHBIX MPU3HAKOB.

52-53 | «Omb1» Hag renomoM. [ToctreHomHas spa. O6paTtHas reneTuka. «OMUKCHBIE» 2
uccinenoanus. [Iporeom, merabonom. JloMmecTukamnus u eHTPbI
TeHETHUYECKOTO pa3HOOOpa3usl.

54-55 | Iloucku pacteHuii ¢ 2
«XOPOLIMMM» MPU3HAKAMM JJIs YesnoBeka. LIeHTpbl reHeTH4ecKoro
pa3HooOpa3us. Hukonait IBanoBruY Basuios. Cenekuus.
KomOunarmonnas u rubpuanas cenekmus. ['ereposuc.

56-57 | CoxpaHHUTb M U3yIUTh T€HBI, YTOOBI MEHATH Oyaymiee. Kak mpaBuibHO 2
XpaHUTh reHbl. KOoJIeKIINN reHeTUYECKHX PECYPCOB PACTEHMIA.

58-59 | [IpakTHKyM U/UITU UCCIIEAOBATEIHCKUN MPOEKT: MeTO bl KyIbTHUBUPOBAHHUS 2
in vitro Ui COXpaHEeHUs T€HETHYECKUX PECYPCOB PACTeHUI U JJIst
YCKOPEHHOM CENEKLINHU

60-61 | ['eneTHyecKue IEHTPHI B HAIIIeH cTpaHe. [ ie 3aHUMAaroTCsl TeHETUKOM U 2
T€HOMUKOM JJI HYXK]I CEJTbCKOTO XO351CTBA.

62 1

[IpakTuyeckoe 3ananue «4acToTsl aieneit, FTeHOTUIIOB U (DEHOTUIIOB.
Hccnenoparenbckuii IpOEKT «AHAIN3 TEHETHUECKON CTPYKTYpPBI
nonyJssuuy (Ha OCHOBE 3akoHa Xapau-Baitubepra)y.




63

Ponesas urpa «EctecTBeHHBII 0TOOPY.

64-66

HccnenoBarensckue paboThl

«MomdpuKamoHHass K3MEHYMBOCTh PACTCHUH B ITpeieiaX BaIlero MecTa

KUTCIBCTBA».

67-68

[IpakTueckoe 3aganue «ArpoHOMBD.

[IpakTnueckoe 3ananue «l 'OMOJIOrMYECKUE Pl HACIEACTBEHHOMN

U3MCHYUBOCTID).

MYHULNMNAJIbHOE
OBLLEOBPA3OBATEJIbHOE
YYPEXOEHWE "CPEOHAA
LUKOJTA N2 2 UMEHIN
'EPOA COBETCKOIO
COIO3A XKYKOBA B. T1."

MoanucaHo uudposoit noanucbio: MYHULIUMASIBHOE
OBLLEOBPA30BATE/IbHOE YUYPEXAEHWE "CPEHAA LUKOMA Ne 2
VMEHW FEPOA COBETCKOTO COIO3A XYKOBA B. M."

DN: c=RU, st=Tynbckas 06nactb, street=3anagHbiit MpH, A. 4a, |=r.
Boropoauug, title=aupexrop, o=MYHULINMAJIbHOE
OBLLEOBPA3OBATE/IbHOE YYPEXAEHWE "CPEAHAA LWKOMA Ne 2
WMEHW FEPOA COBETCKOIO COIO3A XKYKOBA B. MM.",
1.2.643.100.1=120D31303237313032363732343130,
1.2.643.100.3=120B3034373333383133393633,
1.2.643.100.4=120A37313132303036333838,
1.2.643.3.131.1.1=120C373131323033363030393730,
email=moussh2.bogorod@tularegion.org, givenName=0Onbra
BacunbesHa, sn=[lenucosa, cn=MYHULIUMAJIbHOE
OBLLEOBPA3OBATE/IbHOE YYPEXAEHWE "CPEAHAA LWKOMA Ne 2
WMEHW FEPOA COBETCKOIO COKO3A KYKOBA B.M."

Mata: 2024.10.08 13:43:26 +03'00'




	СОДЕРЖАНИЕ
	Пояснительная записка
	Содержание курса внеурочной деятельности
	Планируемые результаты освоения курса внеурочной деятельности
	Тематическое планирование

	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	Варианты реализации программы и формы проведения занятий.

	СОДЕРЖАНИЕ КУРСА ВНЕУРОЧНОЙ ДЕЯТЕЛЬНОСТИ
	Модуль «Как животные и растения приспосабливаются» (эволюционная экология) 5-6 классы (68 часа)
	1. Мы исследуем живые объекты (12 часов)
	2. Влияние окружающей среды на живые организмы (24 часа)
	3. Взаимодействия живых организмов (8 часов)
	4. Человек в жизни растений и животных? (12 часов)
	5. Экологические ниши (12 часов)

	Модуль «Основы растениеводства» 7-8 классы (68 часов)
	1. Введение в растениеводство (2 часа)
	2. Агротехнический эксперимент (6 часов)
	3. Роль химических элементов в питании растений (20 часов)
	4. Регуляторы роста растений. Защита растений (4 часа)
	5. Водная, песчаная и почвенная культуры, их применение в выращивании растений. Физиология растений (8 часов)
	6. Культурные растения. Современные аспекты селекции (20 часов)
	7. Растительная продукция. (8 часов)

	Модуль «Биотехнология» 7-8 классы (68 часов)
	1. Биотехнология (4 часа)
	2. Микробиология (12 часов)
	3. Эукариотические организмы в биотехнологии (плесневые грибы, дрожжи, водоросли) (12 часов)
	4. Наследственная информация (8 часов)
	5. Вирусология. (6 часов)
	6. Генная инженерия и биотехнологии. (8 часов)
	7. Биотехнологии в животноводстве (8 часов)
	8. Биотехнологии в растениеводстве (10 часов)

	Модуль «Молекулярные основы физиологии и фармакологии» 9 класс
	1. Физиологическая химия. (20 часов)
	2. Молекулярная биология. (20 часов)
	3. Фармакология (28 часов)

	Модуль «Молекулярные основы селекции» 9 класс (68 часа)
	1. Молекулярная биология. (20 часов)
	2. Молекулярные основы генетики (20 часов)
	3. Молекулярные основы селекции (28 часов)


	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ
	КУРСА ВНЕУРОЧНОЙ ДЕЯТЕЛЬНОСТИ
	Личностные результаты:
	Метапредметные результаты:

	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ

		2024-10-08T13:43:26+0300
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ШКОЛА № 2 ИМЕНИ ГЕРОЯ СОВЕТСКОГО СОЮЗА ЖУКОВА В. П."




