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INOACHUTEJIbBHAS 3AIITMCKA

AKTYalbHOCTh M Ha3HadeHHe mnporpammsl. [Iporpamma pa3paboTaHa B COOTBETCTBHU C
TpeboBanusiMu DenepaabHOro rocy1apcTBEHHOIO0 00pa3oBaTEIbHOIO CTaHAApPTa OCHOBHOTO OOIIETO
o0pa3oBaHUs, OPUEHTHPOBAHA HA OOECICYEHHE WHIMBHYaIbHBIX MOTPEOHOCTEH OOyYaIOUIMXCS H
HaIpaBJieHAa Ha JOCTMKEHHME IUIAHUPYEMBIX PE3YyJbTAaTOB OCBOEHHS IPOIpPaMMbl OCHOBHOI'O OOILIErO
0o0pa3oBaHUs C y4eTOM BBIOOpa yYaCTHHKaMHU OOpa30BATENbHBIX OTHOIICHWH KYpPCOB BHEYPOUHOU
NeSITETbHOCTH.

AKTyaJbHOCTh peajM3aliy JaHHOH MporpamMmbl 00yCIOBIEHAa CaMOM OCOOEHHOCTBIO MPOEKTHO-
UCCIIEI0BATEIbCKON AEATENIBHOCTU. DTa JEATENIBHOCTh JIKUT B OCHOBE I103HABAaTEIbHOI'O MHTEpeca
pebenka, sSBIsIeTCs 3aJI0TOM YMEHHS IUIAHUPOBATh JIIOOBIE JICHCTBUS U BaXKHBIM YCJIOBHEM YCIICUTHON
peamuzanun  uaen. JlroOble W3MEHEHHs COBPEMEHHOrO OOINECTBA CBSA3aHbI C MPOEKTAaMH U
UCCIICIOBAaHUSIMA — B HayKe, TBOpYECTBE, OM3Hece, OOLeCTBEHHOW >KM3HU. [103TOMYy BakKHBIM
DIIEMEHTOM PAa3BHUTHUSl JIMYHOCTH OOYYaIOUIETOCs SIBIISICTCS (OPMHPOBAHHWE OCHOBHBIX HABBIKOB
IIPOEKTHO- UCCIIEI0BATENILCKOM NeATEIbHOCTH.

ITporpammoii npeaycMoTpeHo (popMUpOBaHUE COBPEMEHHOI'O TEOPETUUECKOIO YPOBHS 3HAHUM,
a TaKKe M MPAKTUYECKOTO OIbITa padoThl ¢ J1a00paTOPHBIM O00OPYAOBAaHUEM, OBJIAJCHUE NPHEMaMHU
UCCIIE/IOBATEIbCKON  JIeATeNIbHOCTH.  MeToAbl  opraHM3alud  o0pa3oBaTelNbHOM U HAay4dHO-
UCCIICIOBATEIIbCKOW  JESITEIbHOCTH  MPEAyCMaTpUBAaOT  (GopMHUpOBaHHE Yy  OOyYarOMIUXCS
HECTAaHJAAPTHOTO TBOPYECKOTO MBIIIICHUS, CBOOOABI CAaMOBBIPAXECHHS U WHIMBHIYaTbHOCTH
CYKJIECHUU.

JUia  mojpHoro  y4yera  HOTPeOHOCTEM — yyamuxcs B IpOrpaMMe  HCIOJIb3YeTcs
I QpepeHIMPOBaHHBIA MOAXO0J, YTO CTUMYJIMPYET Y4Yalllerocss K YBEJIMYEHUIO IOTPEOHOCTH B
WH/IMBUYAIIbHOM, HHTEIJIEKTYalbHOM M MO3HABATEJbHOM JAEATENbHOCTH U PA3BUTHIO HAy4yHO-
HCCIIEI0BATEIbCKUX HABBIKOB.

B nmozxpocTkoBOM Bo3pacTe ydairuecs MpoOsBISIOT CBOIO 3aMHTEPECOBAHHOCTb B TOM WJIM MHOM
o0JlacTH 3HaHWUN, HAYYHOM HAIPABICHUM WIM MPOQPECCHOHATBHOW NEesATeIbHOCTH. TakuMm o0pazom,
MPOUCXOAUT (HOPMHUPOBAHME TO3HABATEIHLHON W MPO(ECCHOHATBHOM COCTaBIAIONICH JTHUYHOCTH,
MIOMOTaeT yyaliemycs B onpezesieHuu OyayIlero >KM3HEHHOTO MYTH U B NMPOQeCcCCHOHAIBHOM BbIOOpE
nocJyie OKkoHuaHus mKoJibl. [Iogo6HOro posa 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSIHHOE JKEeJIaHUE
IIKOJIbHUKA K TIO3HAHWIO HOBOTO, DPACHIMPEHHUIO W YIIIYOJICHHIO COOTBETCTBYIOIIMX 3HAHWH, W
MOJyYEHHUIO HOBBIX, B TOM YHCJE IMPAKTHUECKUX HABBIKOB, a TaKXKe MOTHBHUPYET Yydallerocs Ha
poOpUEHTAIHIO.

[Tporpamma HalieneHa Ha IOMOIb peOEHKY B OCBOCHMHM OCHOB OPraHM3allud M OCYILECTBIICHHS
COOCTBEHHOM MPOEKTHO-UCCIIE0BATEILCKOM JeSITeNbHOCTH, a TAK)KE B IPUOOPETEHUN HEOOXO0AUMOTO
ombITa s paboThl HajJ WHAWBHIYAIBHBIM HCCIEIOBAaHMEM WM TMpoekToM. [IporpamMma momoxer
HIKOJILHUKY B OoJiee ri1y00KOM M3y4yeHUH MHTEpECYIOlel ero 006JacTH eCTECTBEHHBIX HayK, a TAK)KE B
nproOpEeTeHNH BaXKHBIX COIMAIBHBIX HABBIKOB, HEOOXOJWMBIX UIS TPOIYKTHBHOW CONMANN3AINU U
(GbopMHpPOBaHUS TPAKIAHCKOHN ITO3UIIHH:

— HaBbIKa CaMOCTOSITEIbHOTO PEIIeHUs aKTyaJbHBIX HCCIEAOBATEIbCKUX WM MPAKTUYECKUX
3a/1a4, BKJIOYAIOUIEr0 B ce0si yMEHHE BUIETb W AaHAJU3UPOBATh NPOOJIEMBI, HYXKIAIOIIUMECs B
peleHuy, YMEHHE JIETAJIbHO npopadaTbIBaTh U
peann30BBIBaTHCIIOCOOBIPAOOTEICHUMH, YMEHUEIUIAHUPOBATHCOOCTBEHHYIOPA0OOTYH  CaMOCTOSITENIBHO
KOHTPOJIMPOBATh CBOE MPOABMKEHUE K KEIAEMOMY PE3YJIbTaTy;

— HaBbIKa TeHEpUPOBaHUS W O(DOpMIICHUS COOCTBEHHBIX HCH, O0JCUCHUS] MX B YAOOHYIO IS
pacnipoctpanenus popmy;

— -HaBbIKA YBAXKHUTEJIHHOTO OTHOIICHHS K YY)KUM B3TJsIaM U ujesM, opopmieHHBIM B paboTax
JIPYTHX JIFOJICH, IPYTUX aBTOPOB — BJIAJICNIBIIEB HHTEIUIEKTYAIbHON COOCTBEHHOCTH;



— HaBbIKa NYOJMYHOTO BBICTYIUIGHUS Tepea OOJbIIOW ayauToOpueid, apryMEHTHUPOBAaHHS U
OTCTaMBaHUs CBOCH TOUKH 3PEHHUS, OTBETOB HAa BOMPOCHI CBEPCTHUKOB M B3POCIBIX, YOSKIACHUS
JPYTHX B CBOEH IIPaBOTE, IPOABHKECHUS CBOMX HUJCH;

— HaBbIKa paboTHI CO CIEUUAIN3UPOBAHHBIMU KOMIBIOTEPHBIMH IPOTrpaMMaMHu, JIaOOpaTOPHBIM
000pyJI0BaHUEM, TEXHHYECKUMH YCTPOWCTBAMH, OMOIMOTEYHBIMA (POHIAMU U MHBIMH PECypcaMu, C
KOTOPBIMU MOKET 6BITB CBs3aHa MPOCKTHO- UCCICAOBATCIIbCKAA ACATCIIbHOCTh IKOJbHUKA.

Kpome toro, pabora mikoJibHUKA HAJl TPOSKTOM HIIM MCCIIETOBaHHEM OyIeT CocoOCTBOBATH U
Pa3BHUTHIO €r0 aJICKBATHOW CAMOOIICHKH.

JlaHHas mporpaMma paccuuTaHa Ha paboTy CO IIKOJIbHUKAMH 5-9 KIaccoB.

[Tporpamma pa3OuTa Ha MOIYIIH:
e Monynb «Kak >KHBOTHBIC U pacTEHHS PUCIIOCA0IUBAIOTCs» U3ydaercs B 5 (6) kiaccax 1 gac
B Henento (34 4 B ron);

e  Monynb «OCcHOBBI pacTeHHEBOICTBa U3y4aercs B 6 (7) kinacce 1 wac B Henento (34 4 B rox);

e Moayns «buotexnonorus»7 (8) knaccsl (34 yacos);

e  Monaynb «MoekyispHbie OCHOBBI (pu3rooruu u hapmakosiorum» 8 (9) kinace (34 vaca)

[Tporpamma Kypca BHEYpOUHOU NEATEILHOCTH pa3padoTaHa C yUETOM PEKOMEHIAINI MPUMEPHOM

MPOTrpaMMbl BOCIIUTAHUS, YIUTHIBAET MICUXOJIOTO-TIEarOrnYecKie 0COOCHHOCTH JIaHHBIX BO3PACTHBIX
KaTeropuii. JTo MO3BOJSET HA MPAKTHKE COCAMHUTH OOYYAIONIYI0O M BOCHHUTATEIBHYIO JEATEIbHOCTD
ne/1arora, OpUEHTUPOBATh €€ HE TOJBKO Ha MHTEIUIEKTYyaJbHOE, HO W HAa HPABCTBEHHOE, COLMAIBbHOE
pa3zBuTHe peOeHKa. ITO MPOSBIAETCS:

— B IIPUOPUTETE JUYHOCTHBIX PE3YJIBTATOB PEAIN3ALUHU IPOIPAMMbI BHEYPOUHOU JEATEIBHOCTH,
HalEAMNUX CBOE OTPAKEHUE U KOHKPETU3ALUIO B IPUMEPHOM IIPOrpaMMe BOCIIUTAHUS;

— B BO3MOXHOCTM  KOMIUIEKTOBAaHUS  Pa3HOBO3PACTHBIX TIpynn Uil OpraHu3aluu
po(OpUEHTALMOHHON AEATEIbHOCTU HIKOJBbHUKOB, BOCIIUTATEIbHOE 3HAUEHUE KOTOPBIX OTMEYaeTcs
B IPUMEPHOM MporpamMme BOCTIUTaHMS;

— B HWHTCPAKTHBHBIX (I)opMax 3aHATHH I IIKOJIBbHHUKOB, O6CCH€‘II/IBaIOH_[I/IX 60J'II>IJ_IYIO nux
BOBJICUCHHOCTL B COBMCECTHYKO C IEeaaroroMm "M ApyruMu ACTbMU ACATCIBHOCTb W BO3MOXHOCTb
O6p330BaHI/I$I Ha €€ OCHOBC JCTCKO-B3pPOCIIbIX 06H.[HO0Tel>i, KIIFOYCBOC 3HAYCHHUEC KOTOPBIX JJIA
BOCIIUTAaHUA NOAYCPKUBACTCA HpHMepHOﬁ nporpaMMoﬁ BOCIIMTAaHHUA.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTHU
Monayab «Kak ;KUBOTHbIE M PACTEHUS NPUCIOCAOTUBAIOTCSD> (IBOJIIOIMOHHAS IKOJIOTHS)

5 (6) kaacc (34 yaca)

1. Muwi uccnedoyem scuevie o6vexmur (6 uacos)

CBolicTBa U CTpPOEHHE >KMBBIX OPraHU3MOB (CTpOeHUE KJIETKH). Bua, ocoOp — opranusm Kak
eauHas cucrema. Anantanuu (npucnocobienus). [lonstue romeocrasa xuBoro opranuzma. CrnocoObl
€ro Mo epKaHusl.

[TonsiTrie BApUaTUBHOCTU MPU3HAKA.

HccaenoBarenbckue padorsl «Bce mm (cuHuipl, Oenku, Oepe3bl W T.JA.) OAWHAKOBBIE?
DOTOKBECT.

Orpannyenuss Mopdonorudeckux u (usmonorudecknx amanranuid. [louemy opraHu3mbl He
CTaHOBATCA OCCKOHEYHO OOIBIIMMU, MAJICHBKHUMU, BCESTHBIM.

IIpakTuyeckas padora «CocrapisieM KHUTY PEKOPJOB PACTCHHM U dKUBOTHBIX HAIIETO Kpas».

2. Bnusanue oxkpyscaroweii cpeovt na yxcuevle opzanusmol (12 uacoe)

®dakTopbl OKpyXarleid cpeabl (abuotuueckune, OMOTHUECKHE, aHTpOINOreHHbie). [Ipumepnt
abMoTHYecKNX (aKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIHUSHUE HA KU3HEACSITENbHOCTb >KHUBBIX
OpPraHU3MOB: TEMIIEpPaTypa, CBET, BIAXKHOCTbD.

IIpakTuyeckoe 3ansaTue «L{Ber u Temno» (KyOUKH JibJa B3BECUTH, MOJOKUTH B Hamku Iletpu
Ha pa3HOLBETHYIO Oymary, uepe3 30 MUHYT B3BECUTh 3aHOBO — KTO OBICTpEE pacTasi).

IIpakTHyeckoe 3anaTHE «YTO pacTBOpsieTcs B Boje» (IKCIEpUMEHT « KUIKUI 1oM»).

IpakTnyeckoe 3ausatue «/nddysus Bemects B Bone (pacTBOPHI)», «/[BHKEeHHE pacTBOPOB MO
IBETKY».

IIpakTuyeckoe 3ansaTue «Jlen miaBaer B Boje (alicOepru, 3aMep3aHre BOJIOEMOB)».

IIpakTuyeckoe 3ansitue «Jlen npu 3amep3aHuM pacmmpsercs» (pa3pylleHue KaMHs
(mouBooOpazoBaHue), 3aMep3aHue KIETOK).

OcHOBHBIE 3aKOHOMEPHOCTH NMPUCTIOCOOJIEHUS KUBBIX OPTaHU3MOB K aOHOTHYECKUM (PaKTOPaM.
[TpucnocoOneHust K OCHOBHBIM aOMOTUUECKUM (haKTopaM: TeMIlepaTypa, BIaKHOCTh U CBET.

IMpakTuyeckoe 3anaTue «llly6a» (kyOuku jibaa 3aBEpHYTh B pa3HbIN MaTepuall, B3BECHUTb).

IIpakTuueckoe 3ansitne «lIurMeHTH» (MOXKHO pa3genuTh Ha BaTMaHE KpacUTEIH W3
(boMacTepoB».

IIpakTHyeckoe 3anATHE «Kak )KMBOTHBIE TUIABAIOT B BOJE» (DKCIEPUMEHT C MUIETKOMN).

HccaenoBarenbckue padorbl «BnusHue cBera (TerJia, BIaXKHOCTH, COCTaBa IIOYBBI) Ha
pacTeHus B €CTECTBEHHBIX MJIM UCKYCCTBEHHBIX YCIOBUAX» (Ha JOCTYITHOM Marepuaie).

3. Bsaumooeiicmeus scuevix opzanusmos (4 uaca)

buotnyeckne (dakToppl. 3aKOHOMEPHOCTH PAa3BUTHS MEXBHJOBBIX  B3aMMOOTHOUICHUH.
KonBomonnst  (XMIIHUK-KEPTBA; MMApPa3UT-XO35IMH) OBOJIOLUS CTpaTeruil  JAOOBIBAaHUS  IHIIU.
CounanbHocTh. Buabl-Bcenennsl. [lepedenb pacTeHnii- BpeauTenei.

HccnenoBarenbekass padora «HabmiogeHuss 3a  B3aWMOOTHONICHUSIMH  KUBOTHBIX — TPU
JOOBIBaHUY MUY (KOPMYIIKHU JJIs1 ITHULL, ISl TOPOJICKUX WM CENbCKUX KUBOTHBIX). BeO-kamepb».

HcciaenoBarenabckas paﬁoTa «PaCHpOCTpaHCHI/IC BU0OB- CHHAHTPOIIOB B HaIllel MECTHOCTH.

4. Yenogex ¢ yncusnu pacmenuii u ncusommuwix?(6 uacoe)

AnTtponoreHnsie ¢akTopsl. [IpaBna a1, 4T0 MEPBOOBITHBIE IO KA B TAPMOHUH C TIPUPOIIOM.
OnomaniHBaHUE U MPUPYUYEHUE )KUBOTHBIX M PACTCHHM. 3a4eM CIlacaTh BRIMUPAIOIINE BUbI, KaK 3TO
nenath. KynbTypHbIE pacTeHUs W WX JUKUE Tpenku. [louemy BaxHO WX coXpaHsATh. PaznooOpasue
KyJBTYPHBIX PACTEHUH U MX 3HAYCHUE B KU3HU deioBeka. KpacHas kaura Bameil Tepputopun. Ocobo
OXpaHsieMble TEPPUTOPUH, 3an10BeAHUKH Poccnn u Mupa.



IIpakTuyeckasi padora «Pa3HooOpa3ue KyIbTypHBIX PACTEHUH B BallleM PETHOHE.

HccaenoBarenbekas padora «BnusHue aHTPONMOTEHHBIX (AaKTOPOB HA Pa3BUTHE PACTCHUH B
ropo/Jie/HACEICHHOM ITYHKTE».

Ikckypeusi/mpaktudeckasi padora «OOIIT B Bamem peruoHe — YyHHKaJIbHBIE OOBEKTHI
PUPOJIBI».

5. 9xonozuueckue nuwu ( 6uacos)

buocdepa — onna u3 BaxkHenmmx obonodyek 3emiau. YTo Takoe «IKOJOTHYECKHe HUILIU» U Kak
oan  opmupyrorcsa? DopmupoBaHHE 3HAHUKH 1O OMOpPa3HOOOpa3WI0 KU3HEHHBIX  (Qopwm,
MOBEICHYCCKUX MPHUCIIOCOONCHHM, MOIU(UKANMOHHAS W3MEHUYMBOCTh (Ha 0a30BOM ypOBHE).
Pacturenbnbie cooOIIECTBA U UX TUIIBI. Pa3BUTHE U CMEHBI PACTUTEIBHBIX COOOIIECTB.

HccnenoBarenbeckue padoTbl «IKOJIOTUYECKHWE HUIIM BOKPYTI TeOs — omucaHue (GakTopoB
OKpYKarollen Cpebi».

HccnenoBaresbekne padorbl «DeHOTOrHUECKHE HAOTIOACHUSY.

Moayab «OcHOBBI pacTeHueBoACcTBa» 6 (7) kiaccol (34 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (1 uaca)

Urto Takoe pacTEeHUEBOACTBO: OCHOBHEIE (DAKTOPHI BRIPANTUBAHUS pacTeHUH. McTopus pa3BuTHs
arpoxumudeckux 3HaHui (padotsl M.B. JlomonocoBa, 0. JIubuxa, byccenro, B.B. Jlokyuyaesa, K.A.
Tumupsizena, [1.A. Kocteruesa, JI.H. [IpsaumnukoBa u np.).

IIpakTuyeckasi padora «bouka JIubuxay.

2. Azpomexnuueckuii yxcnepumenm (3 uacoe)

[IpaBuna MOCTAaHOBKHM arpol’KCIepuMEHTOB. [locTaHOBKa SKCIIEPUMEHTOB C PACTCHHUSMU.
Bbe100p TeMbI, cocTaBlIeHUE TUTOTE3bI, TN U 3a7ad SKCIICPUMEHTA 10 BBIPAINIUBAHUIO PACTEHUH B
KOHTpopyeMoit cpene. KoHTpoim, MOBTOPHOCTH, MPOBEIEHUE OJKCIepuMeHTa. [lnanupoBanHwme
skcriepuMenTa. O1eHKa pe3yabTaToB IKCIIEPUMEHTA.

UccnenoBatenbckass pabota «PakTopbl, BIUSIOUME Ha IpopacTaHue ceMmsiH (pocT
IPOPOCTKOB)».

OcBoenne TEXHOJIOTNH KPYTJIOTOAWUYHOTO BbIpallliBaHWA CaJIaTOB U MUKPO3CIICHU
B KOHTPOJHMPYEMBIX HCKYCCTBEHHBIX ycioBUsAX. COOp yCTaHOBKM Ui BbIpalllMBaHUs PAacTEHUH B
KOHTPOIUPYEMBIX YCIOBUAX.

3. Pons xumuueckux snemenmos ¢ numanuu pacmenuii (10 uacos)

Boga. PactBop. BoITskka. AHMOHBI, KaTHOHBI, IEKTpOnpoBoaHOCTs U pH pactBopa. Poib
XUMUYECKUX DJIEMEHTOB B [IUTaHUU pacTeHUil. [loydeHne NUTaTeabHbIX BEIECTB PACTEHUAMM.

IIpakTuyeckasi padora «CxeMmbl MUTATENBHBIX pPAacTBOpoB. Pacder m03 ymoOpeHmit auis
MIATATEIbHBIX PACTBOPOBY.

Y no6peHus: oprannyeckue, MUHEpajibHble, MUKpOOHOIOrnyecKre. TUMbl MUTAHUS PACTEHUM.
Bo3nymHoe u MuHepanbHOEe (KOpHEBOE) MHUTAaHHWE pacTeHuH. TpaHCHOPT NUTATENbHBIX BELIECTB
pacTeHMil: BOCXOIAIIMH M HHUCXOIAIIMH ToK. Baxkueimme xanuitHble, ¢ochopHble M a30THbIE
ynoOpeHusi, ux cBoictBa. [IpocTbie u crnoxxHble y100peHus.

IIpakTnueckas padora «[IpaBuia cMemmBanus ya00peHuii»

IIpakTnyeckas padora «lIuraHue pacTeHMil: TEXHOJIOTHS IPUTOTOBJIEHUS MUTATEIbHBIX
pacTBOPOB ISl Pa3HBIX KYJIBTYpPY.

Poct u pa3BuTHe pacTeHuid: 3Tambl OHTOTEHE3a, (DaKTOPHI, BIUSIOMINE HA POCT PACTEHUMN: CBET,
T'YCTOTa I0CaJI0K, MUTaHKue, CyocTpar.

IIpakTnyeckas padora «MOHUTOPUHT MUHEPAIBHOTO TTUTAHUS PACTCHUIN».

Oco0OeHHOCTH MUTaHUS PACTEHUN a30TOM. A30T M €ro 3HAUYCHUE B XU3HH pacTeHHil. DopMbl
a30Ta U WX MpeBpalleHue B OYBe.



Hctounuku docdopa s pacteHus. 3HaueHue (ocopcomepKaux COSAUHEHUH B KIIETKE.
Ponp makposprudeckux coenquaenuit pocdopa B sHEpreTHuecKoM 0OMEHeE.

Bnusaue xanus Ha ¢usnyeckue CBOWCTBA MPOTOIMJIAa3Mbl, Ha (PEPMEHTHI YIJIEBOJOPOJHOIO
oOMeHa, cuHTe3 0enkoB U p. Ponb kanus B nmoajgepKaHuu MOHHOTO OanaHca B TKaHSX, B IPOLECCAX
CaMOPETYJISLHH.

Perynaropnass u CTpyKTypooOpa3zoBaTeibHass poOJb KalblMA. YdYacTHe B 0Opa3oBaHHUU
KJICTOYHOM CTEHKH, MOJICPKAHUH CTPYKTYPBI MEMOPAH U PETyIISUs UX TPOHUIIAEMOCTH.

3HaueHue MarHus B MeTaboim3me pacTeHuid. Marawii B cocTaBe XJIOpO(HIUIA, CXOJICTBO
XJIOpOHIUIAa U TeMOTTTIO0MHA KaK CBUJETEIHCTBO €IUHCTBA OPIaHUIECKOTO MUPA.

Cepa 1 ee OCHOBHBIC COCJMHEHUS, UX POJb B CTPYKTYPHOH OpraHU3alM KJIETKU, y4acTue B
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUAX.

Mukposnementsl. IlpencraBieHus o pojau MHKpPO3JIEMEHTOB B MeTabOJIM3ME PACTCHHH.
Oco0eHHOCTH HOCTYIUIEHHUST MHUKPOAJIEMEHTOB B pacTeHus. CHUHEpru3sM M aHTaroOHW3M 3JIEMEHTOB
IUTAHUS PAaCTCHUH.

PacTutenpHass AMAarHOCTHKA W METOJBl WACHTH(HUKAIMKA HEIOCTATKA/M30BITKA 3JIEMEHTOB
UTAHUS.

HccnenoBarenbckasa padora «OreHKa COCTOSIHMSI KOMHATHBIX PACTEHUM, pacTeHUM Ha
IIKOJIBHON TePPUTOPHH, YCTAHOBKA IPUYHH NATOJIOTUIECKUX COCTOSHUH (TIPH HAJTMYUH ).

HccaenoBarenbckass  pabora «OueHka — BIMSHMS — Pa3jJMYHBIX ~ JJIEMEHTOB  Ha
COCTOSIHUE PACTEHMH (COCTaBICHUE PA3IMUHbIX TOJKOPMOK)».

4. Pezynamopwl pocma pacmenuil. 3auguma pacmenuii (2 uaca)

[lonstue o perynstopax pocra pacreHuil. CTUMYISTOPBI pocTa — (PUTOrOPMOHBI (ayKCUHBI,
ru00epesIMHbI, IMTOKMHUHBI). IHTHOUTOpBI pocTa pacTeHuii: 1.mpuposanslie (aOCIu30Bas KUCIOTA U
HEKOTOpble (DeHOJbHBIE BellecTBAa (MKyMapoBasi, KOpPUYHAs, CAJIUIMIOBAs K-Thl), 2. CUHTETHYECKHE
(MophakTuHBI, peTapaaHTbl, 1e(pOIUAHThI, JECUKAHThI, repOoULubl). PUTOMOHUTOPHHT U OLIEHKA
cocTosHus pacteHuid. CoBpeMeHHbIEe ClIOCOOBI MOHUTOPHUHTA.

IIpakTnyeckas padora «®UTOMOHUTOPUHT M OLEHKAa COCTOSHUSA pacTeHuil. CoBpeMEeHHbIE
CrocoObI MOHUTOPUHTAY.

HccnenoBarenbckas padora «BiusHue rerepoaykCcMHa Ha IpopacTaHue (pocT Ha pa3HbIX
CTa/IUsX, B Pa3HbIX YCIOBUSAX) Pa3IMUHBIX PaCTEHUII.

3amuTa pacTeHUI OT BpeIuTeNel: OCHOBBI OMOMETOIa.
5. Boomnasa, necuanas u no46ennaAs Kyibmypol, UX NPUMEHEHUE 6 CLIPAUUEAHUN PACH UL
QDu3suonozusn pacmenuii (4 yacos)

Bognas, mecuyanas M TOYBEHHAs KYJNbTYPbl, UX MPUMEHEHHE B BBIPANIMBAHUH PACTCHUHU.
[IpoBenenue BoIbI B KOPHE U cTE0JIC PACTCHUH.

[TpakTuueckas pabora «KopHeBoe naBIeHHEY.

Boanbiii pesxuM pacTeHU: CTpOEHUE YCTHHUIL: (DAKTOPHI, BIUAIOINIME HA MX PACKPBITHE U
3aKpbITHC. 3HaueHne MeXaHu3Ma PEryIainuu UCIIApCHHA BJIard paCTCHUEM.

[IpakTuueckas padota «[IpuroroBnenue mpenapara yCTbUIl METOJIOM CIIETIKA.

HccaenoBarenbckue padorbl: «BiusHue ycinoBuil coaepkaHUsi PAaCTEHH Ha KOJIMYECTBO
YCTBHUID.

@doToCHHTE3 — YHUKAJbHBIA Tpoliecc pacTeHuil. TemMHOBas u cBeToBas (a3bl (HOTOCHUHTE3A.
3naueHue GOTOCHHTE3A ISl )KUBBIX OPTaHU3MOB.

@akTopbl pocTa pacTeHui: Bo3nyx W a’pauus. [log3eMHOe [bIXxaHHWE pACTEHUM: COCTaB
MOYBEHHOTO BO3/yXa, Ta3000MeH. ['a3000MeH 1pu O€CTIOYBEHHOM BBIpAIIMBAHUH.

IpakTnueckas padora «Aspauus, CO2 u O2. JIpixaHue pacTeHUN».

IIpakTnyeckas padora «/[prxaHue pacTeHMil: OIlEHKA UHTEHCUBHOCTU JIbIXaHUsI pACTCHUN U
IJI0JIOBY.



HccnenoBarenbckue padoThl: «BiusHue crocoba BhIpalliBaHUs (COCTaBa IMUTATEIBHON
CMECH, CXeMbl BHECEHHS) Ha POCT U Pa3BUTHUS PA3IMYHBIX PACTCHUII.

6. Kynsmypuvie pacmenus. Cospemennvie acnexmut cenexyuu(10 uacos)
Kak uenoBek cranm ucnonb3oBaTh pacteHua? CBs3b pa3BUTHSA LMBWIM3ALMK 4YeJIOBEKa U
OJIOMAIlIHUBAHUA pacTeHui. JlomecTukamus.

Juckyceusi «JloMecTukanus, BCe JIM PacTEHUs M JKMBOTHBIC, KOTOpBIE XXUBYT pPSAIOM C
YEJIOBEKOM MM OZOMAalIHUBAOTCA? MOXKHO M CYUTAaTh TapaKkaHa OJOMAaIlHEHHBIM XKUBOTHBIM?)»

HacnencTtBeHHOCTP M HM3MEHUMBOCT — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
M3MeHunBOCTh. BHIbI H3MEHUUBOCTb.

IIpakTnueckass padora «MoaupukalmoHHas W3MEHYMBOCTb (JIUCThSl, MIOJKU C OJHOTO
JIepeBa)».

I'en — MarepuabHbII HOCUTENb HACIIECTBEHHOCTH U U3MEHUYMBOCTH. HyKJIEHHOBBIE KUCIIOTHI.
Jlokanuzanusi renernueckoro marepuana B kietke. [enenwe kinetok. Permukanus/IHK.OcHoBHas
JorMa MoJieKyJsipHoit Ouonorun. Tpanckpunmwus. Tpancnsus. Myrtanum.

IIpakTnueckas padora «l'eH — wuHCTpyKuus 1O cOoOpke KIeTKu (Ha Oucepe win
KOHCTPYKTOPE)».

D¢ ekt OyTbUIOUHOrO TOPIbIIIKA U TeHeTHYecKoe pazHooOpasue. Yto Takoe reHOaHk? 3aueM
COXpaHATh TIeHEeTHYeCcKHe pecypchl pacTeHuil? OCHOBHbBIE CIIOCOOBI COXpPAHEHUs T'€HETHYECKUX
peCcypcoB pacTeHuii (ex situ u in situ).

3nauenue pador H.M.BaBuinosa. 3akon TOMOJIOTUYECKUX PAIOB. LenTpsl
IIPOUCXOXKACHUSA KYJIbTYPHBIX pacreanii  H.M. BasunoBa u ILM. JKykosckoro.

IIpakTnueckas padora no rpynnam «OTKya Ha HalIUX CTOJAX (PYKThI/OBOIIN/3IAKN.

OCHOBHBIE ~ METO[BI CEJIEKLINU. I'mbpunmzanus.  Popmsl oTOOpa.
OCHOBHBIE HaIlpaBJICHUs CEJIEKLMU: YIYy4IIEHHWE YPOXKailHOCTH, YCTOMYMBOCTHM K OMOTHYECKHUM U
abMOTHUYECKUM (aKTopam.

IIpakTnueckas padora« Beipamusaem ropox. Kak npoBectu ckpeniyBaHue y ropoxany.

Ectp 11 sxu3Hb B ipoOupke? BuoTexHOM0THS KYIbTYpHBIX PACTEHUH.

HccnenoBarenbckass padora  «BplpamuBanue pacteHuil B mnpoOupke»  (MOXKHO
BOCIIOJIb30BAaThCSl  PE3YNbTaTaMU MPEIBIAYIINX JKCIEPUMEHTOB [0 COCTaBICHHUIO IHUTATEIbHBIX
pacTBOPOB Il pacTEeHU).

Kak denoBexk Moxker MoauduuupoBarh pacTeHHs? ['eHeTHueckoe peJaKTHPOBAHUE.
COBpeMeHHBIG moaAXodbl U DOCTHIKCHUSA TCHETUYCCKOTO PCAAKTUPOBAHUA paCTeHI/II\/JI.

1. Pacmumenvnasn npooykyus.(4 uaca)

Hanzemuble n mopzeMHble opranbel pacteHuil. [loOer M BHIOM3MEHEHHBIH MOOEr pPacTECHHM.
CniocoObl pa3MHOKEHUSI PACTEHUH.

[Tousitue O  KauecTse IPOJIyKTOB MUTaHUS. [IpoGremsr KOHKYPEHIIUU
OTEYECTBEHHBIX MPOIYKTOB MUTAHHS C UMIIOPTHBIMHU. JIOTHCTHKA JOCTAaBKH M CPEACTBA COXPAaHEHHS
MPOJIYKTOB MTUTAHHUS.

IIpakTnueckas padora «IIpenensHo nonycrumsle koHeHTpauu (I1JIK) u meTonpr koHTpoOss
0€30IMaCHOCTH PACTUTEIBHBIX MTPOAYKTOB IMUTAHUS.

MHUKpO3€eeHb: 0JE3HOCTh U TEXHOIOTHA.

HccnenoBarenbekas padora «OreHKa KauecTBa BBIPALEHHOW MHKpo3eneHu» (JIubo cBos,
700 U3 Mara3uHa).

Xumuueckuit aHanmus3 npoayknuu. OcHOBBI  criekTpodoromerpun. [loTeHmmMoOMeTpus.
Xpomarorpadus.

HccaenoBarenbekas padora «Omnpenenenue Butamuaa C MeTo10M 00paTHOTO TUTPOBAHUS B
MJI0/1aX Ha pa3HOM CpOKe (Crioco0e) XpaHEHUs».



Moayab «buorexHoJorus»7 (8) kiaccol (34 yaca)
1. Buomexnonozua (2 uaca)

IMoHsiTHE GMOTEXHOJIOTHH. 3a4eM YelIOBEKY OMOTEXHOJIOTHH, B YEM HX IPEUMYIIECTBO IMEPE.
XHUMHYECKUM CHHTE30M. OCHOBHBIE OHO00OBEKTH OMOTEXHOJIOTHH: TIPOMBIIUICHHBIE MUKPOOPTaHU3MBI,
KJIETKH ¥ TKQHW PACTCHUI, )KHBOTHBIX M Y€JIOBEKa, OMOKATATN3aTOPHI.

Ceipbe Ul OMOCHHTE3a W OICHKAa €ro OMOJOrMYeCKON IeHHOCTH. OCHOBHBIE HMCTOYHHKH
yriepona, a3ora, pocdopa, MUKpodIeMeHTOB. VccaeqoBaHne HOBBIX MCTOYHHUKOB CBHIPbs (BKIIIOYAs
BOIIPOCHI €r0 MpEABAPUTEIILHON 00paboTKM), pa3paboTKa HOBBIX NMHTATEIbHBIX CPEI, B TOM YHCIIE
BKJIFOYAIOIINX OMOCTHMYJIATOPBI M JPYTHE DJIEMEHTHI YIPABICHHS W ONTHMH3AIUH IIPOIECCOB
OnocuHTE3a. METOIBI ONITUMHU3AINH TUTATEIBHBIX CPEI.

2. Muxpoéuonozus (6 uacos)

[TonoxkeHue MpoKapuoOTOB B CUCTEME OpraHn4eckoro mupa. CTpoeHue 6akTepuaabHON KIETKH.
Knaccugukanus Gakrepuit. Mopdomnorus 6axkrepuil. IIpocTeie M CIOXHBIE METO/AbI OKPALIMBAHUS
OaxTepuil. @uznosnorus OakTepuil: TUTaHUE, JIbIXaHUE, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO C JIOMEHOM
Apxen (3KCTpeMO(PUIBLHOCTD, 0COOEHHOCTH CTPOCHHS KIETKH).

JlabopaTopuass pa6ora «®DukcupoBaHHBIe mpemapaTsl Oakrepuil. OmnpenencHue QGOPMBI
MPEJIOKEHHBIX KYIbTYP MUKPOOPTaHU3MOB, UCIIONIb3YS IPOCTON METO/ OKPACKU.

MomnouHokucioe u crnuptoBoe Opoxenue. Dotorpodubie u xemMoTpodHbIE OaKTEpUU.
Kunernyeckoe omnucaHue mnpoiiecca pocTa MHUKPOOPraHM3MOB. OKCIOHEHIMaJIbHAs MOJEIb POCTa.
Kunerunka rubenn MUKpOOPTraHU3MOB.

JlabopaTopunasi padora «lIpuroroBieHue NPUKU3HEHHBIX MPENApPATOB MOJIOYHOKHUCIIBIX
OakTepuii».

[Tarorennsie 6akTepun. UymMHas majodyka U 4epHas CMEPTh, OOTYJIN3M, CTOJIOHSK, TYOepKyJes.
Hctopus 60pb0bI ¢ OakTepruanbHBIMU HHPEKIUIMH.

JlabopaTopnas padora «IloceB cmbIBa ¢ pyk Ha yamku [letpu».

JlaGopaTopnas padora «Mopdonornueckas XapaKTepUCTUKA BbIIETIEHHOW YMCTOM KyJIbTYpHI:
XapaKTepUCTHKA KOJIOHUH, (hopma OaKTepHid, TUI KIETOYHON CTEHKH.

Boiina OGeckoHEYHOCTH: AHTUOMOTHKM TPOTUB  Oakrepuil. MexaHM3Mbl  JIeHCTBUl
aHTUOMOTUKOB. MEXKIIETOUHass KOMMYHHKalus 6aktepuil. HyBcTBO KBOpyMa.

JlabopaTopHas padora «CpaBHEHHE POCTa MUKPOOPTaHU3MOB Ha 4alllke 0e3 U ¢ J00aBIeHUS
AHTUOMOTHKOBY

HccnenoBarenbekas padora «llorck MUKpOOpraHu3MoB 00JalaloOlIMX AHTArOHUCTUYECKOU
AKTUBHOCTBIO».

[Ipumenenne Oakrepuii dyernoBekoM. KuHernueckoe omnucaHue OHMOCHHTE3a TPOJYKTOB
MHUKpPOOpraHu3MaMu. bakrepuu, KOTOpble MOTYT pa3jlararh IJIACTHK.

HccaenoBarenbekasi pabdora «BpigeneHne MOJOYHOKHMCIBIX OaKTEpHid, HMCCIEOBAHUE HX
AKTUBHOCTH.

MHuKpoopraHu3Mel B arpoOMOTEXHOJNOTUU. VICKYCCTBEHHBIE acCOLMAIlMM pacTeHUl ¢
MUKPOOPTraHU3MaMHU.

HccaenoBarenbckas padora «Boiienenne 6akTepuil MOJIE3HBIX TSI PACTEHUN.

3. Dykapuomuueckue opzanuzmvi 6 Ouomexnonozuu (naecnesvie pudvl, OpPOIHCHCU,
6oodopocau) (6 uacos)
[TnecHeBbie TPUOBI MPOAYIICHTHI OMOJOTUYECKH AKTUBHBIX BEIIIECTB.
OO6miast xapakTepUCTHKA IPOXKIKEH caxapoMHUIEeTOB. VICTOpHsS HWCMONB30BAHUA IPOXKKEH B
TPaJIMLIMOHHON OMOTEXHOJOrMH. TEeXHONOTMH BHHOAENUS U XJeOOomeueHus, CHelHalu3upOBaHHbIE
pachl nposxokeid. Metabonusm apoxokeid. Peakius ciupToBoro OposkeHws.



JlabopaTopHasi pabora «OOHapyXeHHE TPOIYKTOB CIHUPTOBOTO OpPOXKEHUS: ASTHUIOBOTO
CIIUpPTA U YTIIEKUCIIOTO razay.

[ToydeHrne BTOPUYHBIX META0OJIUTOB B IPOXIKax. J[podoKH Kak TPOAYIICHTHl OMOTOILIUB.
[Tonyuenue neneBbIX OEIKOB B JPOKKAX.

OCOOCHHOCTH BEreTaTMBHOTO M IIOJIOBOTO PAa3MHOXKEHUS y APOXIKEW, 3HAYCHUE H3yUCHHUS
MUTO3a M IMUTOKHWHE3a IS ONTHUMH3ALUMU MPOLECCOB KYJIbTUBHUPOBAHUS APOAOKEBBIX IITAMMOB,
MMOHUMAaHUS TPUYNH TAaTOT€HHOCTH APOXOKed U rpu0oB, moucka MullleHed pyHruuuaoB u pa3paboTku
HOBBIX JIEKAPCTBEHHBIX PENapaToB.

JlaGopaTopHas padora «HaOmroneHrne pa3MHOXKEHHUS IPOIKIKEBBIX KICTOK.

IIpakTnueckas padora «llomyueHue TBopora M Kedupa Ha OCHOBE MOJIOYHOKHCIBIX
OaKTepHii».

IpakTuyeckasi padora «OCHOBHBIE BU/IbI KBACA U UX XaPAKTEPUCTUKA»

«Apoxokd ¥ MOJIOYHOKHUCIIBIE OaKTEepHH, MPUMEHSEMBIC JIJIsi MPOM3BOJCTBA KBacay. I[IpakTudeckas
pabota «CpaBHUTEIBHBIN aHATIU3 PA3BUTHS APOXIKEH B a3POOHBIX U aHAIPOOHBIX YCIOBHIX).
[Ipaktuueckass pabora «MeToabl OIICHKHM CBOWCTB XjeOomekapHbIX apoxcked. OcoOeHHOCTH
MIPUMEHEHHUS [TPECCOBAHHBIX, CYIIEHBIX U MHCTAHTHBIX APOXKEN.

Bogopocnn — mnepcnekTHBHBIM  OOBEKT JUIsl I[POU3BOJACTBA O€lKa U YIJIEBOJOB.
buorexHnonornyecknue MeTOABl OYHCTKHA TBEPIBIX, MXKUIKUX OTXOJOB M Ta3000pa3HbIX OTXOJIOB
pou3BoJCTB. CTouHbIe BOABI. CXeMBbI OYMCTKH. BHOPMIBTPBI, a9pOTEHKH, METAHTCHKH, OKCUTCHKH.
AKTHBHBIN W U BXOJSIINE B HETO MUKPOOPTaHU3MBI.

Hcnonb30BaHue BOAOPOCIEH BO YUCTKE CTOUHBIX BOJ.

HccnenoBarenbckas padora «BrnusHue Gu3nKo-xuMu4eckux (pakTopoB Ha POCT BOIOPOCIU
(Chlorellavulgaris)».

4. Hacneocmeennasn ungopmayus (4 uaca)

HacnencTtBeHHOCTh M WM3MEHUMBOCTH — OCHOBHBIE CBOMCTBa JKUBBIX OPraHU3MOB.
N3menunBocts. Buabl m3menuuBocts. IIpaktrnyeckas paborta «MonaudukaioHHas HW3MEHUHMBOCTb
(JIUCTBSI, UTOJIKU C OJTHOTO JIEPEBA)».

I'en — MarepHanbHbII HOCUTENb HACIIECTBEHHOCTH U U3MEHUYMBOCTH. HyKJIeHHOBBIE KUCIIOTHI.
Jlokanu3anus reHeTndyeckoro Marepuana B kierke. Jlenenue xierok. Pemmmkanma JIHK. OcHoBHas
JorMa MoJieKyJsipHoit Ouonorun. Tpanckpunuus. Tpancnsanus. Myraru.

IIpakTnueckass pabdora «'eH — WuHCTpyKUus 1o cOOpke KIeTKH (Ha Oucepe win
KOHCTPYKTOPE)».

5. Bupyconozus. (3 uaca)

[TonoxxeHne BUPYCOB B cucTeMe opranuyeckoro mupa. CTpykTypa M XMMHUYECKHH COCTaB
BupycoB. Knaccuduxanus sBupycos. Penponykius Bupycos. [IpocMoTp nokyMeHTanbHOro (uibma o
BHpYCax.

Bupycei-Bo30yautenn uHpekunoHHbIX Oone3zHeil. OnkoBupychl. bakTtepmodaru: crtpoenue,
CBOWCTBA, MpUMeHEeHHe. buonoruueckue MeTo 16l 60pbObI ¢ BUPYCaMH.

6. I'ennasa unycenepus u Guomexnonozuu.(4 waca)

OcHoBBI TeHHOM nHXxeHepuu. Bekropa. Cnenduueckue hpepMeHTH OaKTEpHid.

buorexHonorun npoAayKuuu OENKOB B OaKTepUAIbHBIX KyJIbTypax. JlOCTHXKEHHsI TEHHOMH
UH)KEHEPUHU U OMOTEXHOJIOTHH.

I'MO. Metoas! nonyuenust [ MO. Urpa-nuckyccust «Bsiurpait rpant Ha cozganue I'MOy.
7. Buomexnonozuu ¢ scusommnogoocmee (4 uaca)
JlomecTuKalusi OCHOBHBIE [JOMAIlHUE JKUBOTHBIE; COBPEMEHHBIE HKCIHEPUMEHTax IO

JOMECTUKAIUK JKUBOTHBIX (JINCHIIA, HOPKA W JP. — SKCICPUMEHTHl HAyYHOHW IIKOJBI aKaJICMHKa
bensesa).



Huckyccus «JlomecTukanusi, BCe JIM PACTEHHs] M JKUBOTHBIC, KOTOpBIE >XUBYT PAIOM C
YeJIOBEKOM MM OJIOMAITHUBAIOTCS? MOXKHO JIM CYMTATh TapaKaHa OJJOMAITHECHHBIM KUBOTHBIM?».

CoBpeMeHHBIE METOJAbl B JKMBOTHOBOJCTBE: TPAHCIUIAHTAIMA SMOPHOHOB, XHMEpHBIC
’KMBOTHBIE, KIIOHUPOBAHHUE.

OcHOBHBIE 0OJI€3HHM JXMBOTHBIX M POJb IATOTCHHBIX MHUKPOOPTAHM3MOB M IIaPa3HTOB B
pa3BUTHH 3a00JI€BaHHUI JOMAIIHUX >KUBOTHBIX U OCHOBHBIX Mepax OOpbObI ¢ HUMH; POJIb MOJIE3HBIX
MHUKPOCUMOHMOHTOB B OpraHM3Me€ J>KUBOTHBIX. llonokurenbHoe ©u 1OOOYHOE (OTpHULIATENHFHOER)
BO3CHUCTBUY aHTUOMOTHKOB HAa OPTraHM3M BXOJI€ JICUCHHS JKMBOTHBIX; LENU U 33Jaud BETCpUHAPHUH.
BbroTexHonorus KOpMOBBIX MPETIAPATOB.

HccaenoBarenbekas padora «OeHKa KauecTBa MOJIOYHON TPOTYKIIAN.

8. Buomexnonozuu ¢ pacmenuesoocmee (5 uacoe)

OcHoBHble MeTOAbl cenekuuu. I'mOpunmsaums. Popmbel orOopa. OCHOBHBIE HaIpaBIICHUS
CEJIEKIIMH: YIy4YIICHUE YPOXKANHOCTH, YCTOMYMBOCTH K OMOTHYECKMM M aOMOTHYECKHM (haKTOpaM.
IIpakTHyeckas padora «BpipammBaeM ropox. Kak mpoBecT cKkpeluBaHue y ropoxan.

OCHOBHBIC TOAXOJBI CEJCKIMH M OMOTEXHOJOTMH KYJIbTYPHBIX pAcTeHUH, THOpHIU3aIs,
OTJAJICHHAs TUOpUIU3aIlUs, HWCKYCCTBEHHBIH OTOOp, TreTepo3uc, TpaHchopmanus, MyTarcHes,
reHeTnyeckoe peaaktupoBanue). Hcropus cenexkuuu B Poccun u Mupe, HCTOpUST pPa3BUTHUS
BAKHEUIIINX COPTOB KYJIbTYPHBIX PACTEHUMN.

Kak yenoBex moxeT MoauduuupoBaTh pactenus? ['eHHas uHxeHepus pacteHuil: Uto takoe
reHeTUYecKas WHKEHEpUs pacTeHui. Tpancrennble pacTeHus. Mertoasl
nonyuenus. O6pazoBanueonyxoneiypacrenuii. ArpobakrepuanbHasaTpaaicopmanus:  Ti-maa3Muibl.
I'enst T-AHK. MonekynsipHo-TeHETHUECKHE MeXaHu3Mbl  TpaHchopManuu. ['eHeTnueckoe
penakTupoBanue. COBpeMEHHBIE IOIXO0/IbI U JOCTHKEHHS T€HETUUECKOT O PEJaKTUPOBAHNS PACTEHUH.

EcTb 1 %u3Hb B IpoOupKe? BHOTEXHOMOTHS KYIbTYPHBIX PACTEHHH.

HccnenoBarenbckas padora «BoipanuBanue pacTeHuil B mpoOupke

Monayab «MoJiekyasipHbie 0OCHOBBI (pu3noioruu u ¢papmakosorun» 8 (9) kiace
(34 uaca)

1. @usuonozuuecxas xumua.(10 uacog)

Bgenenue. buorennsie snemenTsl: oprasorensl: O, C, N, H. AkTuBHBIE POpPMBI KHCIIOPOAA, UX
MOJTyYEHHUE, HEUTpATTU3aIusl.

MaxkpossieMeHThI: IPOLIEHT COJEpKaHMsl B OpraHu3Me, BhINOIHsIeMas (pyHKIUS, cofepKaHue B
npoaykrtax nuranus. Ca2+ - cBs3pIBaromiue O€NKH, JACTIOHMPOBAHUE KaJbIUs, PETYJSIUS YPOBHA
KaJblMs B OpraHU3Me: FOPMOHBI Mouek. Mg — cTpoeHue XJopouiia, ero akTUBAIMS COJHEYHOM
SHEPIrUeH.

MUKpO3JeMEHTHI: B KaKUX MOJIEKYJIaX COAepXaTcsl, BbIIOJMHsAeMass QYHKIUS, COAEepKaHUE B
npoaykrax nutaHus. IlociencTBusi mepeno3upoBKH MHKpOlJIeMeHTaMu. Fe — ycBaumBaeMble THIIbI
coeuHEeHM xenes3a. ['eMonpoTenHbl, reMoluaHiuH, TUTOXpOMbl. Cu — YyCBOEHUE U TPAHCIOPT MEH.
benku, conepxxamme wmenb. Ilatomormyeckue cunapombl MeHke U BuiabcoHa, CBSI3aHHBIE C
METa0O0IM3MOM MEJIH.

Toxcuunsble anemenTs! [leproauyeckoii cucTeMsl s opraHu3Ma. BiusiHue HepocTaTka Makpo
Y MUKPODJIEMEHTOB Ha JKUBBIE OPTaHU3MBI.

HccnenoBarenbekas padora «KonnuecTBeHHas! OLEHKA COJAEPYKaHUS MHKPOIJIEMEHTOB WU
BUTaMHUHOB B IHILEBBIX IPOAYKTAX

XKupsl. 3a0oneBaHNs YeTIOBEKA, CBSI3aHHBIE C HAPYIIEHUSMH KHUPOBOTO OOMEHa.
JucnmunuaemMun.

VrneBoasl. 3abojeBaHUs YENIOBEKA, CBS3aHHbIE C HAPYLUIEHUSMHU YIJIEBOAHOTO OOMEHA.
CaxapHnblii muader.



benku. Ctpoenue. 3aboneBaHMs YEIOBEKa, CBS3aHHBIC C HApYIICHUSMH OEJIKOBOTO OOMEHA.
Oynkiuu  O6enkoB.  depmeHthl. Mexanusm geidctBus.  Kiacchl  (DepMEHTATHBHBIX — PEAKIIHIA.
KodepmeHTsr.

IIpakTnueckoe 3ansaTHe «KauecTBEHHbIC PEAKIIMN Ha OPTAaHUUYECKHUE MOJICKYIIBD».

IIpakTuyeckoe 3ansaTHe «JleHarypanus OSIKOB»

IIpakTuyeckoe 3ansaTHe «/3ydeHre aKTUBHOCTH aMHJIA3bD».

Buramunbl xupopacTBOpuMbIe, BojopacTBopuMble. lIpeBparieHne BUTaMUHOB B aKTHBHbBIE
dhopmbl KOPepMEHTOB. ABUTAMUHO3HI.

OcHOBHBIE THUIIBI META0OIMYECKUX peakuuil. buosneprerudeckue mpoueccel. [ukonus. Lukn
Kpebca. Llens mepeHoca 31ekTpoHOB. OKHCIIEHHE XHUPHBIX KUcI0T. KaTaGanu3m aMHUHOKHCIOT.
I'mokoneorenes. CuHTe3 yrieBoaoB, OENKOB, )KUPOB. MeTaboinTHueckue 3a001eBaHusl.

Knerka. [Tonsitue memOpansl. @ynkuun memOpan. Buzapsl TpancnopTa B kieTky. MemOpaHHbie
opraHoupl. 3a00JIeBaHUSl CBSI3aHHBIE C HapylIeHHEM paboThl MEMOpaHHBIX OpraHeiul, OOJIe3HU
HAKOIUIEHUA. THUIBI KOHTaKTOB MEXAY KIETKaMU. 3HAUY€HHE MEXKKIETOYHOW KOMMYHUKALUU JIJIs
3JI0pOBbSl OpraHU3Ma.

[TpakTueckoe 3ansTue «/uanus (kierouka Tpayoe)».

SAnpo. YpoBHU yITaKOBKU XpOMaTHHA. XPOMOCOMHBIE TEPPUTOPHUH.

HememOpaHnHbIE OpraHOMIBL.
2. Monexynapuas éuonozus.(10 uacoe)

OcHoBHBIE BE€XH pa3BUTUS MOJIEKYJIsIpHOM Onosnoruu. HykiiennoBble kuciaoTbl. OCHOBHBIE
IIPUHLUIIBI CTPOCHUS.

IIpakTuyeckas padora «Boinenenue JJHK n3 Gananay.

IpakTnueckas padora «Moxaens JIHK-opurammy.
Marpuunsie cuHTe3bl. Permkanus — oCHOBa KJIETOYHOrO JeneHus. [IpuHIMnbl perniuKaiui.

ITpakTrueckas pabota «PemiMkaTuBHas MalIMHa (Urpa-aeMOHCTPALINS).

Mytauuu. Yto Bbe3biBaeT u3MeHeHus B crpoennn JHK. IlpuHmuner pemnapamumu.

Tpanckpunuus. [Ipaktuueckas pabora «Cuina mpoMoTOpay.

I'enernueckuit kon. Ilpaktuyeckasi padora «PemeHue 3amay Ha TEHETHYECKHH KOI»
Tpanciauus.

Opranuzanus reHoma BHPYCOB. I[IpOTHBOBHpYCHBIE CpENCTBA, MEXAHU3Mbl WX JIEHCTBHI.
Opranuzanus reHoma0akrepuil. AHTUOAKTEpUATIbHbIE IIpenapaTsl.

UccnenoBatenbckas paborta «PacmpocTpaHeHue aHTHUOMOTHKOPE3UCTEHTHBIX —OaKTepHily
Opranuzanus resoMa 3ykapuot [' eHOMHOe peakTUpOBaHUE.

3. @apmaxonozus (14 uacos)
[TonsTe o nekapcrBax. [IpWHIMITBI MOAXO0/Ja K IOUCKY HOBBIX JICKAPCTBCHHBIX CPEJICTB.
CKpHHUHT H €70 METO/TBI.

HccaenoBaresnbckas padora «I9KCHEPUMEHTHI MO OMPEACIICHUI0O TOKCHYHOCTH BEIECTB HA
apTEMUTUSIX ).

[Tyt BBeaenus JIC. @apMakoKHMHETHKA JIEKapCTBEHHBIX BellecTB. BecackiBanue (abcopOius)
nekapcTB. OCHOBHbIE MEXaHU3MbI BCAaChIBaHUA. TpPaHCIOPT JIEKAPCTBEHHBIX BellecTB. ['eHbl u Oenku
nepBoit (aser Omotpancopmaruu. IlyTh BeIBEZEHHUS JIeKapCTB W3 OpraHuU3Ma. OKCKpEIus H
snumuHanusa. ['edpl U Oenku BTOopoil ¢asel O6morpanchopmanmu. DapmakonuHamuka. ['maBHoe u
1no0oYHOE, pe30pOTUBHOE U MECTHOE, NPSIMOE, HEMIPSIMOe U pedIeKTOpHOE eiicTBHE.

Buasl B3aumoneiicTBus JsiekapcTB. CHHEPru3M M aHTAaroHW3M IPU COBMECTHOM JEHCTBUU
JIGKapCTBeHHBIX BCIICCTB, UX paBHOBI/I,Z[HOCTI/I.

TpancmeMOpaHHBId CUTHAIMHT. THUIBI KJIETOYHBIX pEIenTopoB. MeMOpaHHBIC: HOHHBIE
KaHaJbl, KaTAIUTUYECKUE U compsikeHHble ¢ G-0enKkamMu; BHYTPUKJIETOUHbIE: IUTOIIa3MaTUYECKUE 1
saaepHble. MexaHU3Mbl JIMTaH]I-PEeLENTOPHOTO B3auMoaencTBUsa. CeneKTUBHOCTh (M30MpaTenbHOCTD)



NEHCTBUS, CBSI3b «XUMHUYECKAs CTPYKTYpa — (hapMaKOJIOTUYECKasi aKTUBHOCTH BEIIIECTBY.
dapMaKoJIOru4ecKoi MOJYJISIITAA CHHANTUYECKOU XOJIMHEPTUYECKOU nepeaayu.
MonekynsapHblii MeXaHU3M JEHCTBUS U (hapMaKoJIOTHUYECKHUE CBOWCTBAa M- XOJIUHOOJIOKATOPOB,
TaHrIMo0IOKATOPOB U KypapemoJoOHbIX cpenctB. Papmakojiorhyeckass peryisluus aKTHBHOCTH
aJIpEHEPrUYecKOro CHHamca. AJIpeHOMUMETHKH, aIpeHOOIOKATOPHI,CUMITATOIUTUKH.

MonekynsipHass ¢GapMakoJOTusi aHTUAJUIEPTUYECKUX CPENCTB. [ MCTaMHHOBBIE PELENTOPDI:
TUIIBI, MOJIEKyJsipHas opranuzanus. Crabmin3atopbl MeMOpaH TYYHBIX KIIETOK: MOJEKYJISPHBIN
MEXaHHU3M JICUCTBUS, OCOOCHHOCTH KJIMHHYECKOTO MPHUMEHEHHUS, TOYKH TMPWIOKCHUS JEHCTBUS
WHTHOUTOPOB JIMITUIHBIX METUATOPOB.

MexaHu3M JEUCTBUS U MPUMEHEHUE MPENapaToB, CTUMYJIHUPYIOMIMX MPOLECCHl UMMYHHUTETA.
@apMakoJIOruyecKass  XapaKTEPUCTUKA  WHTEPJCHKUHOB: TOJIYYEHHE, MEXAHWU3M  JICUCTBUA,
npuMmeneHre. OcHOBbI MaToU3MONOTHM  OCTPO(a30BOrO0  OTBETa, MEAMALUA  BOCHAJICHUS.
MonexkynspHbli ~ MEXaHU3M  [POTHUBOBOCHAIUTENBHOIO  JCHCTBUA  TNIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX IPOTUBOBOCHAIUTENIbHBIX CPEICTB.

[lonsaTue o0 Hapko3e M HApPKO3HBIX Ipenaparax. KileToOuHbId W HEPBHBIA HApKO3.
dapmakoIOruyecKas XapakTepUCTUKaA OTAENbHBIX TPYII HApPKO3HBIX cpencts. [locnenoBareabHOCTh
JICUCTBUA Ha LIEHTPAJIbHYIO CUCTEMY.

duznonornyeckuit coH; (aswl cHa. Buasl Hapymenuit cHa. [loHATHE 0 METMKAMEHTO3HOM CHE
¥ CHOTBOPHBIX IpenapaTtax (TMIMHOTHKAX).

MornexyssipHble acmekTbl Houuunenuuu. OnuaTHbIE PEUenTOpbLUX TUIBL. OHKEQaTUHBl U

SH10P(UHBI-HIOTEHHbIE JIUTAH/Ibl OIIMATHBIX PELIEITOPOB.

AHTUIICUXOTHYECKOE JEHCTBHE, BIIMAHUE HAa (QYHKLUHUIO HKCTPANUPAMHUIHON CHUCTEMBI,
SMOLMOHAIBbHYIO Ccdepy, PBOTHBIM ILIEHTp, apTepHalbHOE JaBlIEHHE, LEHTP TEePMOPEryJsLuu.
MonexynspHbie MEXaHU3MBbI JNENCTBUSA HEUPOJIENITUKOB, BIIUSHUE Ha
n0(haMUHOBBIE,CEPOTOHMHOBBIE,aIPEHO-UTUCTAMUHOBBIEPEIIETITOPBL, X IeHiCTBUEHA KJIETOYHBIE
MeMOpaHbl, Ha JIETIOHUPOBAHNWE TKAHEBBIX MOHOAMUHOB. [loTeHIIMaN- 3aBUCUMBIE HATPHUEBbIE KaHAJIbI
KaK MUIIEHH JEHCTBUS MECTHBIX aHEeCTeTUKOB. CrnocoObl MHTHOMpPOBaHUS IMOTEHIIMATI-3aBUCUMBIX
HaTPHUEBBIX KaHAJIOB MECTHBIMHA AaHECTETHKAMU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
KYPCA BHEYPOYHOM JESATEJbHOCTH

3aHATHS B paMKax NporpaMMbl HalpaBlIEHbl Ha 0O0ECleYeHHE JOCTHXKEHHS UIKOJIbHUKAMU
CJIEIYIOIINX JINYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
JInuHOCTHBIE pPe3yJbTAThI:

B cgepe epadsicoanckozo 6ocnumanus: TOTOBHOCTh K KOHCTPYKTHBHOM COBMECTHOM
JEATEIbHOCTH TPU BBHIMOJHEHUU HCCIEIOBAHUNA U MPOEKTOB, CTPEMJIEHHE K B3aMMOIOHHMAHMIO U
B3aMMOITOMOLIH.

B cpepe nampuomuueckoeo 6ocnumanusi: OTHOIIEHHWE K OHMOJOTMM Kak K BaXKHOU
COCTABJISIOLIEN KYJIBTYpPbI, TOPIOCTh 32 BKJIAJ POCCUICKUX M COBETCKUX YYEHBIX B pa3BUTHE MUPOBOU
OMOJIOTUYECKON HAYKH.

B cghepe Oyxosno-npaecmeennozo ocnumanusi. TOTOBHOCTh OILIGHUBATh TIOBEACHHUE U
MOCTYNIKM C TO3UIMM HPABCTBEHHBIX HOPM M HOPM JKOJIOTHYECKON KYIbTYpbl; MOHUMaHUE
3HAYMMOCTH HPaBCTBEHHOI'O aCHEKTa AEATEIbHOCTH YeJI0BeKa B MEIULIMHE 1 OUOJIOTHH.

B cgepe scmemuueckoco eocnumanusa: TOHHUMaHHWE PO OHONOTMH B  (POPMUPOBAHUU
ACTETUYECKOU KYIbTYPBI TUUYHOCTH.

B cgepe @usuueckoco socnumanus, gopmuposanus Kyaivmypol 300p08bsi U IMOYUOHATLHOSO
O11a2onomyyus: OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBI0 M YCTAHOBKAa Ha 3/IOPOBBIM 00pa3
KU3HU (3I0pOBOE MHUTAHKE, COOTIOACHIE TUTHEHMYECKUX TIPABIII U HOPM, COATAHCUPOBAHHBIN PEKUM



3aHIATHIA W OTABIXA, PEryisipHas (u3uveckas aKTHBHOCTB); OCO3HAHHUE IOCICIACTBUI M HEMPUSTHE
BpPEIHBIX TMPUBBIYEK (YMOTpeOJEHUE aJKOroJisi, HapKOTUKOB, KypEeHHE) M HWHBIX (GopM Bpema s
(bU3MYECKOT0 U MCUXUUYECKOTO 3/I0POBbS; COOJIIO/ICHNE MPpaBuil 0€30M1aCHOCTH, B TOM YHUCJIE HAaBBIKU
0e30MacHOro MOBEACHUS B MPUPOJHON cpefie; chOPMUPOBAHHOCTh HaBbIKa pe(IeKCUU, yIpaBiICHHE
COOCTBEHHBIM SMOIIMOHAIBHBIM COCTOSITHHEM.

B cpepe mpyooeoco eéocnumanus: aKTUBHOE yYacTHE B PEIICHUU MPAKTHUECKUX 3anad (B
pamMKax CeMbH, IIKOJIbI, TOPO/a, Kpasi) OMOIIOTHYECKON M YKOJIOTHYECKON HAIPaBIEHHOCTH, HHTEPEC K
MPAKTUYECKOMY U3YYCHHIO TPOECCHA, CBI3aHHBIX C OMOJIOTHEH.

B cgpepe sxonocuueckoco socnumanus: OpueHTAIMS HAa MPUMEHEHUE OMOJOTUYECKUX 3HAHUMN
IIPH PEIICHUHU 33/1a4 B 00J1aCTH OKPYXKAIOIICH CpeIbl; OCO3HAHKME YKOJOTHYCCKHUX MPOOJIeM U MyTel UxX
pelleHus; TOTOBHOCTD K YYaCTHIO B IPAKTUYECKON ACSITETbHOCTH HKOJIOTMYECKOM HAIIPaBICHHOCTH.

B cgpepe nonumanua yennocmu mayuno2o no3uauus: OpUEHTALMS HA COBPEMEHHYIO CHUCTEMY
HAYYHBIX MPEJICTABICHHUI 00 OCHOBHBIX OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SX YeJIOBEeKa C
MIPUPOJAHON U COLIMATIBHOM CPEIoN;

MOHMMAaHUE POJIM OWOJIOTUYECKOW Hayku B (DOPMHUPOBAHUU HAYYHOTO MHUPOBO33PEHUS; pPa3BUTHE
HAy4YyHOU J10003HATENBHOCTH, WHTEpeca K OHOJOTHYecKOW HayKe, HaBBIKOB HCCIEI0BATEIbCKOM
JIeSITENLHOCTH.

B cgepe aoanmayuu K usmeHAOWUMC YCIOBUAM COYUANLHOU U NPUPOOHOU Cpeobl.
aJIcKBaTHasl OIICHKAa M3MEHSIOIIMXCS YCJIOBUM; MPUHATHE pelieHUs (MHIMBUIYaIbHOE, B TPYMIE) B
M3MEHSIOMIMXCSL YCIOBUAX HA OCHOBAHHMHM aHAM3a OWOJIOTHYECKON HHGOpMAINHU; IUIAaHUPOBAHUE
JIEMCTBUI B HOBOM CUTyallMy HA OCHOBAHHUH 3HAHUN OMOJIOTMUECKUX 3aKOHOMEPHOCTEH.

MeTanpeamMeTHblie pe3yJibTaThl:

B cghepe osnaoenus ynusepcanohvimu yueOHbIMU NO3ZHABAMETLHBIMU OCUCMBUAMIL:
ba3oBbie Tornueckue JIeHCTBUS:

® BBLISBIATH U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OMOIOTMUECKUX O0BEKTOB (SIBJICHUN);

® YCTaHaBJIUBATh CYIIECTBEHHBIN NMPHU3HAK KIACCU(DUKAIIMN OUOJIOTHYECKUX O0OBEKTOB (SIBJICHUH,
MIPOLIECCOB), OCHOBAHUS AJisi 0000IIEHUS M CPAaBHEHUS, KPUTEPUH MPOBOUMOTO aHATH3a;

® ¢ y4éTOM MpeAokKEHHON OMOIOrMUecKoi 3a/1aur BbISBIATh 3aKOHOMEPHOCTH U ITPOTHBOPEYHS
B paccMaTpuBaeMbIX (akTax W HaONIOJEHMAX; IMpeJylaraTb KPUTEPUU JUISL BBISBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

® BLIBIATH JAeDULINUTHI MH(OPMALMK, JAaHHBIX, HEOOXOJMMBIX MJIs PEUICHHs IOCTAaBJIEHHOM
3a/1a4y;

® BLISBIATH MPUYMHHO-CIEACTBEHHbIE CBSI3M MPU H3YYEHMHM OWOJIOTMUECKUX SIBIEHUH U
MPOLIECCOB;  JIeNlaTh  BBIBOABI C  MCHOJb30BAaHUEM  JENYKTUBHBIX UM  UHAYKTHBHBIX
YMO3aKIIYeHUH, YMO3aKJIIOUEHUH TI0 aHAIOTHH, (POPMYJIUPOBATh TUIIOTE3bI O B3aUMOCBSA3SX;

® CaMOCTOSITENIbHO BBIOMpaTh CHOCOO pelieHus ydeOHOU Ouosiornueckoil 3agauu (CpaBHHUBATh
HECKOJIbKO BapUaHTOB pElLlEHUs], BEIOMpaTh HanOoJiee MOAXOIAUINI ¢ yYETOM CaMOCTOATENBHO
BBI/IEJICHHBIX KPUTEPHUEB).

ba3oBble uccie0BaTenbCKUe AEUCTBUS:

® JCIOJIb30BAaTh BOIIPOCHI KaK HCCIIe0BaTEIbCKUM HHCTPYMCHT IIO3HAHUS;

° (bOpMy.TII/IpOBaTL BOIIPOCHI, (I)I/IKCI/IPYIOH_II/IC pas3spbiB  MCXKAY PCAJIbHBIM W KCIATCIbHBIM
COCTOsIHUEM CHUTYyalluu, 06T)eKTa, " CaMOCTOATCIIBHO YCTAaHABJIMBATh HCKOMOC U TAHHOC,

® (opmupoBaTh TUNOTE3y 00 HCTUHHOCTU COOCTBEHHBIX CYXICHHM, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHCHHUE;

® [POBOJUTH IO CAMOCTOSTENHO COCTAaBICHHOMY IUJIaHy HaONIOJCHHE, HECIOXKHBIN
OMOJIOTMYECKUN SKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAHUE IO YCTAHOBICHHIO OCOOEHHOCTEH
O6M0JIOrNYecKOro 00beKTa (IIporecca) U3y4eHus,

® [IPUYMHHO-CJICICTBEHHBIX CBS3EH M 3aBHCHUMOCTEH OMOJIOTHYECKUX O0BEKTOB MEXKIY COOOI;



OLICHUBATh Ha NPUMEHHUMOCTb M JOCTOBEPHOCTh WH(MOPMAIMIO, TIIOJYUYEHHYIO B XOJe
HaAOJIOACHNUS M SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYITUPOBaTH OOOOIMIEHUS W BBIBOABI IO PE3yJbTaTaM IMPOBEAEHHOTO
HaAOJIIO/ICHUsI, SKCIIEPUMEHTA, BJIAJICTh WHCTPYMEHTAMH OIICHKH JOCTOBEPHOCTH IMOJIYYEHHBIX
BBIBOJIOB M 00OOILIEHUI;

MIPOTHO3MPOBaTh BO3MOXKHOE JaJIbHEWICe pa3BUTHE OHMOJIOIMYECKHX IPOIECCOB W HX

IMOCJICACTBUA B aHAJIOTMYHBIX MJIKM CXOAHBIX CHUTyallUAX, a TaKXKC BbIABUI'aTh IPCAIIOIOXKCHUSA
00 ux Pa3BUTHHU B HOBLIX YCJIOBHAX U KOHTCKCTAX.

PaGora ¢ undopmarmeii:

NPUMEHATh Ppa3IM4YHbIE METOJAbl, WHCTPYMEHTHI W 3alpochl NpU TOUCKE U oTOope
OM0JIOrNYecKOil MH(POPMALIMU WK TAaHHBIX U3 UCTOYHUKOB C YUETOM MPEUIOKEHHOW YaeOHOH
OHOJIOrMYECKO 3a/1a4u;

BBIOMpaTh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATH M HUHTEPIPETUPOBATH OHOJIOTHYECKYIO
MHGOPMAIIHIO PA3INYHBIX BUAOB U (OPM IpeCTaBICHNUS;

HaXOJUTh CXOAHbIE apTyMEHTHI (IIOJATBEPKIAIOLINE WIK OIPOBEPTaIOLINE OJIHY U TY K€ UJIEI0,
BEPCHIO) B PA3TUYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTHMalbHYIO (OpMy MpeAcTaBlieHuss UHQPOpMaLuu U
WLUTIOCTPUPOBATH pelIacMble 3aa4l HECTIOKHBIMHI CXEMaMH, AUarpaMMaMy, HHOU TpapuKor U
UX KOMOMHAIMSMU;

OLICHUBATh HAAEKHOCTh OWOJIIOTUYECKON HHGOpMAIMM 10 KPUTEPUSM, MPEII0KCHHBIM
YUUTEIEM WK C(HOPMYITUPOBAHHBIM CAMOCTOATENBHO;

3alIOMHUHATh U CUCTEMATU3HUPOBATH 6I/IOJ'IOI‘I/I‘ICCKYIO I/IH(I)OpMaI_II/IIO.

B cghepe osnaoenus ynusepcanohvimu yueOHbIMU KOMMYHUKAMUSHLIMU OUCMEUIMU
OO01enue:

BOCHPUHUMATh U GOPMYIUPOBATH CYXKICHMSI, BbIPa)KaTh IMOLIMU B IIPOLIECCE BHIITOJIHEHUS
MPAKTUYECKHUX U Ja00paTOPHBIX padoT;

BBIPpAXKATDH cels (CBOI-O TOYKY 3peHI/I}I) B YCTHBIX U TMCbMCHHBIX TCKCTAX;

pacrno3HaBaTh HEBEepOaJbHbIE CpeICTBa OOIIEHMSI, TOHUMATh 3HAYEHUE COLMAIbHBIX 3HAKOB,
3HATh M PaclO3HaBATh NPEANOCHUIKM KOHMIMKTHBIX CUTYallUd U CMAr4aTh KOHQIMUKTHI, BECTU
MIEPETOBOPBI;

MIOHUMAaTh HaMEPEeHMs JIPYTHX, HPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeIHHUKY U B
KOPPEKTHOH (popmMe popMyIupOBaTh CBOU BO3PAKECHHUS;

BXOJ€ JWajora W/WiIM JUCKYCCHUM 3a/JaBaTh BOMNPOCH IOCYIIECTBY OOCYXIaeMou
OMOJIOTMYECKOW TEMBI M BBHICKA3bIBaTh UJIEH, HAIICJICHHBIE HA pelieHne OMOJIOTHYECKON 3a/1auun
Y TIoiIepKaHue 0JIaroKenaTeTbHOCTH OOIICHHS;

COTIOCTABJIATH CBOM CYXICHHS C CYKIEHUSMHU APYTUX YYACTHUKOB TUANOTa, OOHAPYKHBATh
pa3IM4Ms ¥ CXOACTBO MO3UIIUM;

Hy6J'II/IIIHO MNpEACTABIATE PE3YJbTAaThbl BBIIIOJIHECHHOT'O OMOJIOTMYECKOr0 OITbITa (3KCHepI/IMeHTa,
WCCTIEI0OBAHUS, TIPOEKTA);

CaMOCTOATCIIbHO BLI6I/IpaTL (bopMaT BBICTYIIJICHHUA C y‘-IéTOM 3aia4 MPE3CHTAlUUN
0COOCHHOCTEH AyAUTOPUH U B COOTBETCTBHUU C HUM COCTABJIATH YCTHBIC U TMCbMCHHBIC TCKCTHI
C UCIIOJIB30BAHUECM HUIITIOCTPATHBHBIX MAaTCPUAJIOB.

CoBMecTHas OesITENbHOCTh (COTPYIHUYECTBO):

MOHMMAaTh W UCIOJB30BaTh MPEUMYIIECTBA KOMAHAHON M WHAMBUAYAIbHOM pabOTHI IpH
pelIeHMH  KOHKPETHOW  OWOJIOTMYecKoil  mpoOiiemMbl, OOOCHOBBIBaTH  HEOOXOIMMOCTH
NPUMEHEHHUsT TPYNIOBBIX (OPM B3aWMOJCHCTBUS TNPH PELICHUM TIOCTABICHHON y4eOHOM
3a/1a4y;



NpuHUMAaTh 1CJIb COBMECTHOM JACATCIIbHOCTH, KOJIJIGKTI/IBHOCTpOHTBHCﬁCTBHﬁ mo eé
JOCTIDKEHHUIO: PAcIpelieNiAiTh POJIH, JOTOBapuBaThcs, OOCYXIaTh TNPOLECC U pe3yabTar
COBMECTHOH paboTHI,

YMCTb O606IJ_IaTL MHCHUSA HECKOJBKHNX monep”l, MMPOABJIATE TOTOBHOCTb PYKOBOAUTH, BBIIIOJHATD
MOpYYCHUs, NOJYUHATHCA,

IUIAHUPOBaTh OPTraHU3aLMI0 COBMECTHOM pPabOTHI, ONpENENsATh CBOIO pOJIb (C  y4€ToM
IIPEANIOYTEHUN U BO3MOYKHOCTEH BCEX YYAaCTHMKOB B3aUMOJAEWUCTBHUS), PACIPENEIATh 3aladyu
MEXIy WICHAMH KOMaH]Ibl, y4aCTBOBATh B I'PYMIIOBBIX (GopMax paboTsl (00CyXIeHHs, OOMEH
MHEHHSIMU, MO3TOBBIE IITYPMBI U HHBIC);

BBIIIOJIHATE CBOIO YacCTb pa6OTBI, AOCTUraTb Ka4Y€CTBCHHOI'O peE3yjibTaTa I10 CBOEMY
HaIIpaBJICHHUIO U KOOPAUHHUPOBATH CBOU I[CﬁCTBHSI C ApYIrvMMHU YJICHAMU KOMAaHbI;

OLCHUBATh Ka4dy€CTBO CBOCIo BKJIaga B 06H1HI>1 MNPOAYKT IIO KpUTCPUAM, CAMOCTOATCIBHO
C(bOpMy.TH/IpOBaHHBIM YiyaCTHHUKaMH BBaHMOHGﬁCTBHH; CpaBHHUBATb PE3YJIbTATBI C HUCXOTHOM
Sanaqeﬁ W BKJIAQA KaXJI0ro 4JjieHa KOMaHJAbl B HOCTHXXCHHUC PE3YJIbTATOB, PA3ACIIATH C(1)epy
OTBCTCTBCHHOCTH U NPOABJIATH TOTOBHOCTH K ITPEAOCTABJIICHHUIO oT4YéTa nepen prnHOfI;

OBJIAJIETh CUCTEMOW YHHUBEPCAIbHBIX KOMMYHUKATHBHBIX JEHCTBHI, KOTOpas oOecreuyuBaeT
c(OPMHPOBAHHOCTH COIUAIIBHBIX HABBIKOB U SMOIIMOHAIFHOTO MHTEJIEKTA IIKOJIEHUKOB.

B cgpepe  osnadenus  yHueepcanbHuiMu VUEOHbIMU — pecyIssmUEHbIMU oeticmeusmu:

CamMooprasusanms:

BBISIBJIATD HpO6HCMI)I IJi1 pCIICHHUA B JKU3HCHHBIX U y‘~IC6HI)IX CUTyalluiax, HWCIIOJb3YyA
OHOJIOrHYECKHUE 3HaHWUA,

OPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0JAX NMPUHATHS pelleHU (MHIUBUIyaabHOE, IPUHATHE
pellIeHus B IpyMIe, IPUHITHE PEIIeHUH TPYIIoil);

CaMOCTOSITEJIbHO COCTaBJISITh aJTOPUTM pELIeHMs 3ajaud (MM €ro 4acTh), BBIOMpPATh CIOCO0
pemieHust yuyeOHOW OMOJIOTHUECKOM 3a7au ¢ y4ETOM HMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh MpeJlaracMble BaApUAHThI PELICHU;

COCTAaBJIATh IUIaH JeMCcTBUM (TJIaH peaJn3aluyd HaMEYEHHOro ajropuTMa pelIeHus),
KOPPEKTHPOBAaTh NPEAJIOKEHHBIH alropuT™M € Y4ETOM MOJIYYEHHS HOBBIX OHOJIOTHYECKUX
3HaHUI 00 n3yyaeMoM OHOJIOTHYECKOM OOBEKTE;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMoKOHTPOIIB (pedirekcus):

BJIAJIETh CIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHUBALIMY U PEQIICKCHH;
JlaBaTh a/IEKBaTHYIO OIIEHKY CUTYalluU U MpeajaraTh 1jiaH e€ U3MEeHEeHus;

YYUTHIBaTh KOHTEKCT U TPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TMPH PEIICHUU
y4eOHOW OMOJIOTMYECKON 3a1auu, aJanTHPOBATh PEIICHUE K MEHSIOMUMCS 00CTOATEbCTBAM;

00BIACHITH OPUYUHBI JOCTUKCHHA (HeHOCTI/I)KeHI/If{) PE3YIBTATOB ACATCIIBHOCTH, OaBaTb
OLICHKY HpI/IO6peTéHHOMy OIIBITY, YMCTh HAXOJUTH ITO3UTUBHOC B Hpomomemﬂeﬁ CUTYyalllH,

BHOCHUTb KOPPCKTUBBI B JACATCIBHOCTH Ha OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, U3MCHUBIIUXCA
CHTyaHHﬁ, YCTAHOBJICHHBIX OH_II/I6OK, BO3HUKIIIHUX pr,[[HOCTCfI;

OICHUBATHh COOTBECTCTBUEC PE3YyJIbTaTa HCIU U YCIOBUAM.

OMOIIMOHAILHBIN HHTEJUIEKT:

pasnuyaTh, HA3bIBAaTh U YIPABJISITH COOCTBEHHBIMU AMOIUSIMU U SMOIIHSIMHU

ApYyTux,

BBISIBJISTH M aHATTM3UPOBATH IPUUUHBI YMOIUH;

CTaBUTH ce0s1 HA MECTO JIPYroro 4eloBeKa, MOHUMATh MOTHUBBI U HAMEPEHUS APYroro;
PEryIupoBaTh Croco0 BhIPaKEHHS SMOLIUH.

[Tpunstue ceds u APyrux;



® (OCO3HaHHO OTHOCHUTBCS K IPYrOMY YeJIOBEKY, €r0 MHEHUIO;

e [Ipu3HaBaTh CBOE MpaBo Ha OMIMOKY U TaKOE K€ MPaBO JPYyroro;

®  OTKpBITOCTh ce0e U IPYTUM;

® (Oco3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATh BCE BOKPYT;

e OBBiageTb CHCTEMOW YHHBEpPCAJIBHBIX YUYEOHBIX PpETYISTHBHBIX JCHCTBHM, KOTOpas
obecrieunBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTU (BHYTPEHHSS IO3UIIHS

JUYHOCTH), U >KU3HEHHBIX HAaBBIKOB JIMYHOCTU (yIpaBlieHUs COOOH, CaMOAMCUUILIMHBI,
YCTOHYHMBOTO MTOBEACHUS).

IIpenmeTHble pe3yabTaThl OCBOCHHS POTPaMMBbI
B no3naBarenpHOM (MHTEIUICKTYAIBHOMN) cepe:

— MpHOOPETEHHE OIbITA HCIOJIb30BAHHS METOJIOB OHMOJIOTMUECKOH HAYKH C ICNIbI0 HM3y4YCHHS
OMOJIOTUYECKNX OOBEKTOB, SIBJICHUW W TIPOIECCOB: HAOIOJCHHE, ONMCAHNE, TIPOBEACHUE HECIOXKHBIX
6I/IOJIOFI/I‘I€CKI/IX OIIBITOB nu E)KCHepI/IMeHTOB, B TOM quclie C
UCII0JIb30BaHUEMaHAJIOT OBBIX TN () POBBIX OMOJIOTHUECKIX TPUOOPOBUNHCTPYMEHTOB;

— (dopmupoBaHUEe yMEHHSI WHTEIPUPOBATH OHMOJIOTMYECKHE 3HAHUS CO 3HAHUSAMHU W3 JIPYTHX
yueOHBIX MpeaMeToB ((DU3UKH, XUMHUH, reorpaduu, UCTOPUH, OOIIECTBO3HAHUS U T. 11.);

— (dopmupoBaHue yMEHHI pemiaTh y4eOHBIC 3aadll OMOJIOTHYECKOTO COJICPIKAHUS, BBISIBIIATH
MIPUYMHHO-CJICICTBEHHBIE CBA3W, MPOBOAUTH KAYECTBEHHBIE M KOJIMYECTBEHHBIE PACUETHI, AECIaTh
BBIBOJIbl HA OCHOBAHUU IIOJIyYE€HHBIX PE3YyJIbTATOB;

- (I)OpMI/IpOBaHI/Ie YMCHHSA IJIaHUPOBATH y‘IC6HO€ HUCCICAOBAHUEC WU IIPOCKTHYIO pa60Ty C
y4e€TOM MMOCTaBJICHHOM Ocian: (bOpMy.TIHpOBaTb HpO6J'I€My, TUIIOTE3Yy U CTAaBUTH 3aJa4u UCCIICAOBAHUA,
BI)I6I/IpaTI> aJICKBAaTHO IMOCTaBJICHHOU oeim METOAbI, ACJIaTh BBIBOALI IIO PE3yJIibTaTaM HCCICAOBAHUA
nIn HpOCKTHOI\/’I ACATCIIBHOCTH

— (dopmupoBaHHE HHTEpeca K YIIYOJICHUIO OHOJOTMYECKUX 3HaHWK (mpeamnpoduibHas
MOArOTOBKA U MpoQecCHOHaNbHAsl OPUEHTAIUs1) U BBIOOPY OMOJIOTMHU Kak NpoUiIbHOrO IpeaMeTa Ha
CTYIEHHU CPEHEro MOJHOro 00pa3oBaHus Ajs Oyayuiel mpodeccuoHaTbHON AEATENbHOCTH, B 00J1aCTH
OMO0JIOTUHU, MEAULIUHBI, SKOJIOTHH, IICUXO0JIOTUH, BETEPUHAPHUH, CETTLCKOTO X034HCTBa;

— BIJIQJICHHME HaBbIKaMu paboThl ¢ MHPOpMAIUEl eCTeCTBEHHO-HAyYHOTO COJAEpKaHMUs,
IPEJCTAaBICHHON B pa3HOi ¢opme (B BHJIE TEKCTa, TAOJMYHBIX AAHHBIX, CXEM, I'papHKOB, AUArPaMM,
Mojieniel, n300paXkeHui ), KpUTHUECKOro aHaJIn3a NH(OPMAIIMK U OLIEHKH €€ JOCTOBEPHOCTH;

— YMCHHC HUHTCIpHUpPOBATH OMOJIOTMYECKHE 3HAHUA CO 3HAHUAMHU APyrux yLIC6HI>IX npeaMETOB;
WHTEpEC K YrIyOlIeHnI0 OMOTOTHYECKUX 3HAHUM U BBIOOPY OMoIornu Kak npouiIbHOTO MpeaMeTra Ha
YPOBHE CpeHEero obmiero oopazoBanus isi Oyaymiei mpodecCHOHaTbHON JIeATENHHOCTH B 00JIaCTH
6I/IOJ'IOFI/II/I, MCIUIIUHBI, 5KOJIOruH, BETCPUHAPHUH, CCIIBCKOI'O X035II\/’ICTBa, HI/II].[GBOﬁ IMPOMBIINIJIICHHOCTH,
ICHUXO0JIOTHHU, UCKYCCTBA, CIIOPTA - UMETHh YUCTKHUE NPCACTABJICHUA O MaTepI/IaHPICTPILIeCKOfl CYITHOCTH
T€HOMOB >KHUBBIX OPTaHU3MOB U PETYISIHII0 UX PabOThI;

— 3HaHHe OCHOBHBIX (DAKTOPOB OKPY’KAIOLIEH CpeJibl, BIUSAIOUINX HA Pa3BUTHE U CYILIECTBOBAHUE
’KHMBBIX OPTaHU3MOB, aJaNTalUi K (pakTopam OKpyXKarolei cpebl;

— 3HAaHHUC OCHOBHBIX ITOAXOJ0B 6I/IOTeXHOJ'IOFI/II/I, HUCIIOJIB30BaHUSA €€ JIOCTI/I)KCHI/II\/II B COBpeMeHHOfI
KU3HHU YCJIOBCKA, 0COOEHHOCTH HCIIOJIB30BAHMS KUBBIX OpTraHu3MOB IJid HNPOU3BOJACTBCHHBIX HYK
YCJI0OBCKaA,

— 3HaHWE OCHOBHBIX IIOJXOJOB CEJCKIMH ¥ OHOTEXHOJOTMH KYJIbTYPHBIX pACTEHHH,
XapaKTepu30BaTh TI'CHETUYECKH MOIUQUIMPOBAHHBIE  PACTEHHS, ONEPUPOBATH  IMOHITHUSAMH,
ruOpuaM3anys, OTAAJICHHAas THOpUIW3alusi, MCKYCCTBEHHBIH OTOOp, TETEpO3WC, TpaHchopMmanus,
MyTareHe3, TeHETHIEeCKOe PeIaKTUPOBAHNUE;



— TIOHHUMAHHC MOJICKYJIAPHBIX MCXaHU3MOB pCaIn3aliun HaCHCHCTBeHHOﬁ I/IH(I)OpMaI_[I/II/I U YMCHHUC
CBO60,Z[HO OonepupoBaTb OCHOBHBIMH TTOHATUSAMU MOJIeKy.H}IpHOI\/'I Ouonorun M ee COBPCMCHHBIX
HaHpaBHeHHﬁ—FeHOMHKH, MCTarCcHOMHKHU, IIPOTCOMHUKHU,

— 3HaHUHE OCHOBHBIX 3a0o0JieBaHMI YCJIOBEKA, MCXAaHHM3MOB HX pPa3BUTHA, crnocobax HUx
JUArHOCTUKH U JICUCHU A,

— (dopmupoBaHUE yYMEHHUS WCIOJB30BATh MOHATHWHBIA amnmapaT W CUMBOJHMYECKUN SI3BIK
TeHETHKH, TPAMOTHOE IIPUMEHEHHE HAyYHBIX TEPMUHOB, IIOHATHUH, TEOPHIi, 3aKOHOB JJIsl OOBSICHEHHUS
HaOMI0JaeMBbIX  OMOJIOTMYECKMX OOBEKTOB, SBICHHH M IPOIECCOB, ITO3BOJSIOIINX 3AJI0KHUTH
GyHIaMEHT HAYYHOTO MUPOBO33PECHUSI.

B nieHHOCTHO-OpUEHTAMOHHOM cdepe:

— 3HaHWE, YTO TNPUMEHEHHE COBPEMEHHBIX TEXHOJOTMHA MOJIEKYISIPHOH OHMOJIOTUU TO3BOJISET
YCIIELIHO peUIaTh Takue 31000 JHEBHbBIE MPOOIEMBI, KAK OXpaHa OKPYXKAIOIIEH Cpelbl, COXPAHEHHE
3J1I0pOBbsI YeJIOBEKA, KOHTPOJIb U BOCCTAHOBIICHHE IKOCHUCTEM.



TEMATHYECKOE INTAHUPOBAHHUE
Moayab «Kak sKHBOTHbIE H PacTeHHs MPHCIOCA0IUBAIOTCSI» (IBOJIIOIHOHHAA IKOJI0THsA) 5-6

kjaccsl (34 yaca)

TeMmbI

OcHoBHOe coaepxanne

JleATeILHOCTH

INKOJIBHUKOB

1.MbI nceaenyem
sKHBbIe 00beKTHI (6

1)

CBoiicTBa ¥ CTPOEHHME  KUBBIX
OpraHu3MoOB (CTpOeHHME KJIEeTKH). Bun,

0cO0b — OpraHu3M Kak eJIuHasd
cucrema. Ananranuu
(npucnocobiieHus). [lonsTue
roMeocra3a  JKMBOTO  OpraHu3Ma.

CriocoObl ero noaaepKaHusl.

Orpannuenuss MOp(}OJIOTUYECKUX U
(DU3HOTOTHIECKHIX aJanTaluii.
[Toyemy opraHuW3MBI HE CTAHOBSTCA

HccnenoBarenbckue paboTh
«Bce nmu (cuHUIBI, OEIKH,
Ooepe3sl  ®
OJIMHAKOBEIE?
DOTOKBECTY.
pabora
«CocrasisieM KHUTY
PEKOP/IOB pacTeHui u
YKUBOTHBIX HAIIETO KPasi».

T.1.)

[IpakTnueckas

OECKOHEYHO OONBIINMHU,
MaJeHbKUMU,
BCESITHBIM.
2. Bausinue @akTopsl OKpY’KaroIeu cpelbl | [TpakTHUeCKOe 3aHATHE
OKpY:Kalomei cpeabl (abuoTHueckue, Ouornyeckue, | «llBer u TerIo» (KyOHKH JIbaa
Ha JKHBBIE AHTPOTIOTCHHBIC). ITpuMEpBI | B3BecHTH, MOMOKHUTH B YALIKH
opranu3mbl (124) aOMOTHYECKHX (akTOpoB, | [lerpr  HAa  Pa3HOLBETHYIO
OKa3bIBAIOLMX OCHOBHOC BIMSHHC HA | Gymary,  uepe330)  MHUHYT
KHU3HEICATEIbHOCTD KUBBIX | B3BEeCHTH  3aHOBO —  KTO
OpraHM3MOB:  TEMIEPATYpa,  CBET, | GpicTpee pacTasi).
BIIQ)KHOCTb. OcHOBHBIE TTpaKTHIECKOE 3aHSTHE
3aKOHOMEPHOCTH  TIPUCIIOCOOJICHUS

KUBBIX OPTaHU3MOB K aOHMOTHYECKUM
(dhakTopam. [Tpucnocobnenus K
OCHOBHBIM a0HOTHYEeCKUM (hakTOpam:
TeEMIIeparypa, BIIaXXHOCTh U CBET.

«4to pacTBOpsieTCS B BOZAE»
(9KCTIEpUMEHT
«Kunkuit
[IpakTrueckoe 3ansTHe
«Auddy3us BemecTsB Boje

TIOM).

(pacTBOpBI)»,

«/IBW>KeHHe  pacTBOpPOB IO
I[BETKY».

[IpakTuyeckoe 3aHsTHE

«Jlen  mmaBaeT B BOjE
(aiicOepru, 3aMep3aHue
BOJIOEMOB ).

[IpakTuueckoe 3ansTue
«Jlen mpu 3amep3aHum




pacumpsiercs»  (pa3pylicHHe
KamHsI  (TOoYBOOOpa3oBaHuE),
3aMep3aHue KJIETOK).
[IpakTuueckoe 3aHsiTHE
«IIly6a» (kyOuKu h11:9i ¢:1
3aBEPHYTH B pa3HbI MaTepuall,
B3BECHTb). [TpakTHueckoe
3aHsTHE

«[TurmeHTH» (MOXHO
pa3aenuThb Ha BaTMaHe
KpacuTenu u3 (haoMacTepoBy.
[IpakTruecko e3ansTue

«Kak KHBOTHBIE IUIABAKOT B
BOJIE» (OkcriepruMeHT c
MTUTIETKOM).
UccnenoBatensckue  pabOTHI
«Bmusaune  cBera  (Teruia,
BJIQXKHOCTH, COCTaBa IIOYBHI)
Ha PacTeHUs] B E€CTECTBEHHBIX
WIH HCKYCCTBEHHBIX
YCJIOBHSIX» (Ha TOCTYITHOM
MmarepHaie).

3. B3aumoaeicrBus
“KMBBIX OpraHusmon (4

)

buotnueckue (bakTopBhl.
3aKOHOMEPHOCTH pa3BUTHSA
MEKBUIOBBIX B3aUMOOTHOLIECHUH.
Koapomronus (XUIIHUK-KEPTBa;
Napa3uT-XO351H) Opomronus
CTpaTeruii JoObIBaHUS MUILH.
ConmanbHOCTh.  Buapl-  BceneHIBI.
[Iepedens pacTeHmii- BpeauTenei.

HccnenoBarenbckas pabora
«Habmonenus 3a
B3aUMOOTHOIICHUSIMU
YKUBOTHBIX ITPH JIOOBIBAHUT
UM (KOPMYIIKH sl ITHII,
JUTSI TOPOJICKHUX WUTH CEITbCKHIX
KUBOTHBIX ). BeO- kamepsi».
Uccnenoarenbckas pabora

«Pacnpoctpanenue
BHUJIOB-CMHAHTPOIIOB B Hamien
MECTHOCTH

4.YenoBek B KU3HH
pacreHuii "
KMBOTHBIX? (6 1)

AnTtponorennsie ¢aktopsl. [IpaBna
JIY, YTO TIEPBOOBITHBIE JIIO/IN KUJIU B

rapMOHUH C IIPUPOJOH.
OpoMamniHuBaHWe U NPUPYYEHUE
KUBOTHBIX M  pacTeHMi. 3aueM

cracaTh BBIMHPAIOIINE BHUBI, Kak
9TO Aenath. KynbTypHble pacTeHUs U
UX TUKHe peakd. [loueMy BaxHO MX
COXPaHSATh.

Pa3znoobpaszue KYJIbTYPHBIX
pacTeHUl W MX 3HAUYEHHE B KHU3HU

yenoBeka. KpacHas kHura Baieit
tepputopuu. Ocobo oxpaHsieMbIe
TEPPUTOPHH,

3aHOBCIIHI/IKI/I Poccuu n Mupa.

[IpakTuyeckas paborta
«Pa3Ho00pa3ue KyJIbTypHBIX
pacTeHUIB BALLIEM PETHOHE.
HccnenoBatenbckas paborta
«BrusHUE aHTPOIOTeHHBIX
(hakTOpOB Ha pa3BUTHE
pacTeHui B
ropojie/HaceIeHHOM ITYHKTE.
DKCKypcus/ipakTHIecKas
pabota «OOIIT B Bamem
pEruoHe — yHUKaJIbHbIE
00BEKTHI PUPOIBI».




5. Dkojornyeckue
HULIM(64)

buocdepa — omHa w3 BakHEHITHX
obomouek  3emin. Yto  Takoe
«OKOJIOTUYECKHE HUIIM» U KaK OHU
hopmupyrorcs? dopmMupoBaHUe
3HaHUKW 1O  OmopazHooOpa3uio
KU3HEHHBIX (OpM, MOBEIEHYECKHX
MPUCIIOCOOICHUH,
MoAU(UKAIIMOHHAS ~ U3MEHYMBOCTD
(na 0azoBoM ypoBHe). PacturenbHbie
COOOIIIECTBA U UX THIIHI.

Pa3BuTHEe W CMEHBI PaCTUTEIBHBIX
COOOIIIECTB.

Hccnenoatenbekue paboThI
«OKOJIOTHYECKHE HUIIN BOKPYT
TeOs1 — onrcaHue GakTopoB
OKPY’KaIOILeH CpeIbI».
HccnenoBarenbckue paboTh
«DeHnonornyeckue
HAOIIOICHUS».




Monayab «OCHOBBI pacTeHHEBOACTBa» /-8 Kiacchl (34 yacoB)

TeMmbI

OcHoBHoOe coaepxanue

JleATeILHOCTH
IKOJbHUKOB

Tema 1.BBenenuen
pacrenuneBoacTBo (1 )

YTo0 Takoe paCTCHUEBOACTBO:

OCHOBHBIC (baKTopBI BbIpalllUBaAHU A

pacTeHui.

HcTopus pa3BUTHS arpOXMMHUYECKUX
3HaHui (pabotsr M.B.JlomoHOCOBa,

10. JIubuxa, Byccenro, B.B.

HoxyuaeBa, K.A. Tumupszena, [1.A.
KocteiueBa, JI.H. IlpsHuinnukoBa u

ap.).

[IpakTuyeckas padora
«bouka JIubuxay.

Tema 2.
ArporexHn4ecKui
IKCNepuMeHT(3 )

[IpaBuia nmocTaHOBKU
arpo3KCIepUMEHTOB.
ITocTaHOBKA SKCHIEPUMEHTOB C
pactenusiMu. Bo16op Tembl,
CocraBjiCHHE TUIIOTE3E], 1SN U
3aJa4 SKCIEPUMEHTA 110
BbIpAIlMBAaHUIO PACTEHUH B
KOHTPOJIUPYEMOI1 cpene.
KoHnTpoau, nosropHoCTH,
MIPOBEJICHUE SKCIIEPUMEHTA.
[InannpoBaHue SKCIIEPUMEHTA.
Onenka pe3ysbpTaToB
9KCIEPUMEHTA.

OcBoeHME TEXHOJIOTUU
KpYIJIOTOJIMYHOTO BhIpAIMBaHUs
caJlaTOB U MUKPO3€JIEHH B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIOBUSX.

Hccnenopatenbckas
pabota «DakTopsl,
BIIMSIONIME HA
popactaHue cemsiH (pocT
IPOPOCTKOB)».

Tema 3.Poasb
XHMHYECKUX
3JICMEHTOB B
NUTAHUM PACTEHHUH
(10 )

Bopna. PactBop. BeiTskka.
AHVOHBI, KATUOHBI,
3JIEKTPONPOBOIHOCTh U pH
pactBopa. Poibp xumudeckux
AJIEMEHTOB B MUTAHUU PACTEHHIA.
[Tonydyenue nurareabHbIX
BEIIECTB PACTCHUSMHU.

Y no6penus: opraHnyeckue,
MUHEPAITbHBIC,
MUKpoOuonorunyeckue. Tumsl
MUTaHUs pacTeHuil. Bo3mymHoe
1 MUHEpaJIbHOE (KOPHEBOE)

[IpakTuueckas pabota
«CXeMBI TUTaTeTbHBIX
pactBopoB. Pacuer no3
ynoOpeHuit s
MUTATEIbHBIX PACTBOPOBY.
[IpakTuueckas pabota
«TpaBuia cMemMBaHus
yIoOpeHui»
[IpakTuueckas pabota
«IIntanue pacreHui:
TEXHOJIOTUs
IIPUTOTOBJICHUSI




nutaHue pacrenuil. Tpancrnopr
MUTATENILHBIX BEIIECTB

pacTeHui: BOCXOIAIINN 1
HHUCXOJAIINN TOK. BaxkHenne
KaynitHbIe, (hochOopHBIC U

a30THBIC YIOOPEHHUSI, UX

cBoricTBa. [IpocTeie U ClloXkHBIE
y100peHusl.

Pocr u pasButHe pacTeHui:

JTarbl OHTOTeHe3a, (PaKTOPHI,
BIIUSIIOLIME HA POCT PACTEHU:

CBET, I'yCTOTa MOCaI0K, MUTAaHUE,
cyocrpar.

OcoOeHHOCTH TUTaHHUA pPaCTEHUH
a30TOM. A30T U €ro 3HaueHue B
KU3HU pacTeHuid. PopMbI a30Ta U X
MpeBpaICHUE B TIOUBE.

Hcrounuku docdopa ajia pacTeHHs.

3HaueHue dochopconepramux
coenMHeHWH B KieTke. Poumb
MaKpO3Pru4eCcKux COEIMHEHHI

(dbocdopa B 3HEPreTHIECKOM OOMEHE.

Bnusnue kamms Ha  usmueckue
CBOWCTBA MPOTOIUIA3MbI, HA (EPMEHTH]
YTJ€BOJAOPOAHOrO  OOMEHa,  CHUHTE3
OeNKOoB U JIp.

Ponp kxamus B mopgzepikaHuU
HOHHOro ©OajmaHca B TKaHiIX, B
mpoueccax CaMOPETYJISLH.
Perynaropnas u

CTPYKTypooOpa3oBaTebHast poJIb
Kanplus. YyacThue B 00pa3oBaHUU
KJIETOYHOW CTEHKH, MOAAEPKaHUN
CTPYKTYpbl MeMOpaH U peryssius
UX  TIPOHUIAEMOCTH.  3HA4YCHHE
MarHus B MeTa0oJIM3Me pacTeHH.
Marnuii B cocraBe XJopo¢uiia,
CXOJICTBO xJopoduiia 71
reMOrjJo0MHa KaK CBHUJETENILCTBO
€MHCTBA OPraHUYECKOro MUpa.

Cepa 1 ero OCHOBHBIE COEIMHEHUS,
150, poib B CTPYKTYPHOU
OpraHM3alMy KIETKH, ydacTue B
OKHCIIUTEIHHO-

BOCCTAaHOBUTEIBHBIX peakuusax
MUKpO37IEMEHTBL.

IIpencraBnenus 0 ponun
MHUKpPODJIEMEHTOB B  MeTa0oJu3Me
pacTeHHIA. OcobenHoctu

IIOCTYIUIEHUS MHUKPODJIEMEHTOB B
pacreHus.

CuHepru3sM M aHTaroHU3M 3JIEMEHTOB
nATaHus  pacteHud.  PacrurenbHasy
JUAarHOCTHKA u METO/IbI

MUTATENLHBIX PACTBOPOB
JUTSL Pa3HBIX KYJIBTYPY.
[IpakTuyeckas padora
«MOHUTOPUHT
MUHEPAJIBLHOTO MUTAHUS
pacTeHui».
[IpakTuyeckas padora
«PacturenbHas
JTUArHOCTHKA.
Hccnenosarensekas
pabora «OrneHka
COCTOSTHUSI KOMHATHBIX
pacTeHui, paCTCHUI Ha

HIKOJIbHOM TEPPUTOPUH,
yCTaHOBKa MPUYUH
NaTOJIOTUYECKUX  COCTOSIHUUN

(npu HATUYUM)».




uaeHTU(DHUKAIIMA  HEIOCTaTKa/M30bITKA
SIIEMEHTOB ITUTAHUSL.

Tema 4. Peryasitopsl
pocTa pacTeHHi.
3ammra pacrenni (2

1)

[TonsiTHe o perynsTopax pocra
pactenuii. CTUMYISATOpPBI pocTa —
(buTOropMOHBI (AyKCHHBI,
ru00epeIIMHbI, TUTOKUHUHBI).
HNHrunbéutopsl pocta pacTeHH:

1. npuponnsie (abcuusopas
KHCJIOTa U HEKOTOPBIC
(heHOIIbHBIC BEIIECTBA
(uxkymapoBasi, KOpHuHasli,
CAJIMIIMIIOBASI KUCIIOTHI).

2. cuntetnyeckure (MOphaKkTHHBI,
perapaaHThl, 1e(OTHUAHTHI,
JICCUKAHTBI, TEPOUIIHIBI).
®UTOMOHUTOPHHT U OLICHKA
cocrosiHus pacteHuil. CoBpeMeHHbBIC
CIOCOOBI MOHUTOPHUHTA.

3ammTa pacTeHUu OT BPEAUTEIICH:
OCHOBBI OHOMETO/1.

[IpakTuueckas pabota
«DUTOMOHUTOPUHT U OIICHKA

COCTOSIHUS pacTeHuN.
CoBpeMeHHbIE CrocoOBI
MOHUTOPHUHTa».
Hccnenoparensckas pabota

«Bnusaue
reTepoayKCcHHa Ha
IIpopacTaHue (poct  Ha
pasHbIX  CTaAMsIX, BpPa3HBIX
YCIIOBHUSIX) Ppa3IU4HBIX
pacTeHui».

Tema 5.Boanas,
necyaHasi u
NMOYBeHHAaN
KYJbTYPbI, HX
NpUMEHEHHE B
BbIPAIIIUBAHUU
pacTeHuu.
®dusznosiorusa
pacTtennii(4 1)

Bonnast, necyanas u nouBeHHas
KYJIbTYpPbl, UX IPUMEHEHUE B
BBIPALIMBAaHUU PACTCHUI.
[IpoBenenue BoJibl B KOpHE U cTediie
pacTeHui.

BoaHBIi pexuM pacTeHUI: CTPOECHHE
YCTBUIL: (GaKTOPbI, BIUSIOIINE HA UX
PacKpbITUE U 3aKpbITHE. 3HAUECHHE
MEXaHU3Ma PEryJsIUY UCIIapEHUS
BJIaTU PacCTEHHEM.

@DOTOCHHTE3 — YHUKAIIBHBIN IIPOLIECC
pactenuii. TemHOBas 1 cBeToBast Pa3bl
¢dboTocuHTE3A.

3HavyeHue pOTOCHHTE3a ISl JKHUBBIX
opranu3moB. dakTopsl pocTa
pacTeHui: BO3AyX U a’dpanusl.
[TonzemHOE AbIXaHHE PACTEHUI: COCTaB
MMOYBEHHOTO BO3/lyXa, Ta3000MEeH.
['a3000MeH mpu OecriouBeHHOM
BBIPAIIMBAHUY.

HccnenoBarenbckue paboThl
«BnusHue ycioBuii
COJIEp’KaHus pacTEHUN Ha
KOJIM4YECTBO YCTBUII.
[IpakTuyeckas pabora
«DyHKIIMOHAJIbHAS
JIMarHOCTHUKA PACTEHHI 1O
AKTUBHOCTH XJIOPOILJIACTOB.
[IpakTuyeckas pabora
«Anpanus,COu0;.
JIpIXaHKE paCTCHUI.
[IpakTuyeckas pabora
«/IpIxaHue pacTeHU:
OLICHKA MHTEHCUBHOCTHU
JIbIXaHUs PaCTCHUHN U
IIJIOJIOBY.
Hccnenosarensckue
pabotsl «Bnusiame
croco0a BbIpaIIUBaHUs
(cocraBa nUTATENBLHOM
CMECH, CXEMBbI BHECEHHUS)
Ha POCT U pa3BUTHS
Pa3IUYHbIX PACTEHUID.




Tema 6.
KyabTypHBbIe
pacTeHusl.
CoBpemeHHbIE

ACMEKTHI CeJIEKIIHH
(10 v)

Kak yenoBek cTtas ncnosibp30BaTh
pactenust? CBsA3b pa3BUTHS
LMBUJIN3ALMHU YETIOBEKA U
OJIOMAallIHUBAHMS PACTCHUM.
JomecTukamusi.
HacnenctBeHHOCTD M
U3MEHYMBOCTh—OCHOBHBIC
CBOMCTBA UBBIX OPTaHU3MOB.
N3menuuBocTs. Bunel
W3MEHUYUBOCTb.
I'en—marepuanbHbI HOCUTEb
HAaCJIEACTBEHHOCTH U
n3MeHYnBOCTH. HykiienHoBbie
KucnoThl. Jlokanuzanms
TFeHETUYECKOr0 MaTepraia B
KJeTke. JleneHue KIeTok.
Peruukarust IHK. OcnoBHast
JI0TMa MOJIEKYJIIpHON OHOJIOrUu.
Tpanckpunuus. TpaHcasus.
Myranuu.

DddexT OyThUTOUHOTO
TOPJIBIIIIKA U TEHETHUECKOE
paszHooOpasue. Uto Takoe

red 0aHk? 3aueM COXpaHSTh
TE€HETUYECKUE PECYPCHI
pactenuii? OCHOBHBIE CITIOCOOBI

Huckyccus
«/lomecTukanus, BCe I
pacTeHus U KUBOTHBIE,
KOTOpPBIE KUBYT PSAOM C
YEJIOBEKOM UM
0JIOMAIlIHUBAKOTCS?
MOHO 71 CUUTaTh
TapakaHa 0J10MalllHEHHbIM
KUBOTHBIM? ».
[IpakTuyeckas pabora
«MoaudukaronHas
U3MEHYUBOCTDH (JIUCTHS,
Hromnku ¢ ogHoro
JIEpeBa)».

[IpakTuyeckas pabora
«I"eH—uMHCTpYKIUA 110
cOopke kieTku(Ha oucepe
WM KOHCTPYKTOPE).

COXPAHEHHUs FEHETUUYECKUX PECYPCOB
pactenuit (exsituuin Situ).

3nayenue pabot H.M.BaBunosa. 3akox
TOMOJIOTMUECKUX PSJIOB.

LleHTpbI NPOUCXOXKIEHUS KYJIbTYPHBIX
pacrenuit H.. BaBuiiosa u I1.M.
XKyxoBckoro. OCHOBHbIE METO/IbI
cenekuuu. ['mbpuauzanms. opmer
or6opa. OCHOBHBIE HAIIPABIICHUS
CEJIEKIIMH: YIIy4llIEeHUE YPOXKaitHOCTH,
YCTOMYMBOCTH K OMOTHYECKUM U
abMOTHUYECKUM (aKTOPaM.

Ecte nu xu3Hp B mpoOupke?
buorexnonorus KYJIbTYPHBIX
pacTeHU.

Kak uenoBek MoxeT MOAUPUIIPOBATH
pactenus? ['enernueckoe
penaktupoBanre. COBpeMEHHBIE
MOAXOJIbI U JOCTUKEHUS
TCHETHYECKOT0 PEAAKTUPOBAHUS
pacTeHui.

IIpakTuyeckas pabota o
rpynnam «OTKy/a Ha Halllux

cTonax (PPYKTHI/OBOIIN/3TAKI.

[IpakTuueckas pabora
«BpIpamuBaem ropox. Kak
MIPOBECTHU CKPEIIMBAHUE Y
ropoxa».
Hccnenoarenbckas pabota
«BrIpaiuBanye pacTeHUN B
poOupKe»




Tema 7.
PacTrureannas

npoaykuusi(4 1)

Hanzemubie 1 mo/13eMHbBIE OpraHbl
pactenuii. [Tobern BuION3MEHEHHBIH
nober pacteruii. CriocoObI
Pa3MHOXKEHUS PAaCTEHUH.

[TonsiTue 0 KayecTBE MPOIYKTOB
nutanus. [Ipobaembl KOHKYpeHIUN
OTEUECTBEHHBIX MPOYKTOB MUTAHUS
C UMIIOPTHBIMU. JIOTHCTHKA JOCTaBKU
Y CpE/ICTBA COXPaHEHUs MPOIYKTOB
MUTAHUS.

Mukpo3eiieHb: MOJAE3H0CTh U
TEXHOJIOTHUSI.

XUMUYECKUI aHAIN3
MIPOTYKIIHH. OcHoBbI
crekTpodoToMeTpun.
Ilorenmomerpwus.

Xpomarorpadus.

[IpakTrueckas pabora
«[IpenenpHO OMyCTUMBIE
koHueHTpauuu (ITJK) n
METO]Ibl KOHTPOJIS
0€30MacHOCTH PACTUTEIbHBIX
IPOAYKTOB MUTAHUSY.
Hccnenosarensekast
paborta«Ol1ieHKa KauecTBa
BBIPALLEHHOW MUKDPO3EIICHI
(6o cBos, OO U3
MarasuHa). [Ipaktuueckas
pabora

«MeToabl OLIEHKH Ka4eCTBA
PaCTUTEIBHOM MPOTYKINH:
XpaHEHUEU COXPAHHOCTb
MUTATENBHBIX BEIIECTBY (110
JOCTYITHOMY 00OPYIOBaHUIO).
HUccnenoBatensckas

pabora «OnpeneneHue
ButamuHa C MeTo oM
00paTHOrOTUTPOBAHUSB
IUI0/ITaXHAPAa3HOMCPOKE
(coco0e) XpaHEeHHUsI.




Monyab «buorexnosiorus»7 (8) kiaaccnl (34 yaca)

Tembl OcHoBHOe conepxaHue JesiTeJIbHOCTH
IIKOJbHUKOB
Tema 1. ITonsaTne OMOTEXHOJIOTHH. 3aueM | [Ipakruueckas paboTa
BuorexHosorus (2 YENOBEKY OMOTEXHONOTMH, B YeM MX | «[IpuMepsl IIPUMEHEHHS
1) [IPECUMYIICCTBO  IMEPEA  XUMHUYCCKUM | GHONOrMYECKHMX OOBEKTOB
cuaTte3oM.  OCHOBHBIE  OHMOOOBEKTHI | B TROCH SKH3HIY.
OMOTEXHOJIOTHH: MIPOMBIIIICHHBIE

MHUKPOOPTaHU3MbI, KJIETKH U TKaHU
pacTeHuil, JKMBOTHBIX M  YEJIOBEKa,
OHMOKaTaTU3aTOPbI.

CpIpbe [u11 OMOCHHTE3a U OLIEHKA €ro
OHOJIOTrMYeCKON IIEHHOCTH.

OcCHOBHbIE HMCTOYHHMKHM YIJIEpOJa, a30Ta,
dbocdopa, MHKPOIJIEMEHTOB.
HccnenoBanre HOBBIX MCTOYHHKOB CHIPBS]
(BKJTIOYAsi BOIIPOCHI €0 MpeABapUTEIbHON
00paboTKn), pa3paboTka HOBBIX
MUTATENIbHBIX Cpeld, B TOM  YHUCIHE
BKITIOYAIOIINX OMOCTUMYISTOPHI U IPYTHUE
AJIEMEHTHI YNPaBIEHUS M ONTUMHU3AIMH
IIPOLIECCOB

OnocuHTe3a. MeToapl ONTHUMM3AIUNA
MUTATCIIBHBIX CPE/I.

Tema 2. ITonoxxeHue MpoKapruoOTOB B CUCTEME IIpakrtuka. JlaboparopHas

MuxpoouoJiorus (6 opranuuyeckoro mupa. CtpoeHue pabora

q) OakTepuaIbHOU KIETKH. «DuKCcUpOBaHHBIE
Knaccudukanus 6akrepuid. npenapaTsl OaKTepuil.
Mopdonorus 6akrepuii. [Ipoctsie u Onpenenenue GopMbl
CJIOKHBIE METObI OKPAIIUBAHUS MIPEUIOKEHHBIX KYJIbTYP
6axrepuii. @u3nonorus 6akTepuii: MHKPOOPIraHU3MOB,
MUTaHHUe, JbIXaHUEe, POCT U HCIIONB3Ys MPOCTOMN
pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM METOJT OKPACKH».
Apxen (9KCTpeMOGUIBHOCTS, JlaboparopHas pabota

OCO6CHHOCTI/I CTPOCHUMA KHCTKI/I). «OHPCHCHCHI/IC TUTIA




MoO04YHO KHCIIOE ¥ CIIUPTOBOE
opoxenne. DotoTpodHbIe U
XeMoTpo(dHbIe GaKTepuu.
Kunernueckoe onucanue mporecca
pocTa MUKPOOPTaHU3MOB.
DKCHOHEHIMATbHAs MOJIEIIb POCTA.
Kuneruka rudenu
MHUKPOOPIaHU3MOB.

[Tatorennsie 6aktepun. YymHas
Majgo4yKa v YepHasi CMepTh,
00TyNU3M, CTOJOHSIK, TYOSpKYJIe3.
Hcropus 60pr0ObI ¢
OakTepuaTbHBIMH HH(EKITUIMHU.
Boiina 6eckOHEYHOCTH:
AHTUOMOTHKH TIPOTUB OAKTEPHH.
MexaHu3Mbl JEUCTBUI
aHTHOUOTHKOB. MeXKIIeTOUHAs
KOMMYHHKaIus 6aktepuii. HyBcTBO
KBOpYyMa.

[Ipumenenue GakTepHii
yesnoBekoM. Kunetnueckoe
onucaHrue OMOCUHTE3a MPOIYKTOB
MUKpooprann3mamu. bakrepun,
KOTOpbIE MOTYT pa3jiararb
TUTACTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accoUaIiu
pacTeHuii ¢ MUKPOOpraHu3MaMu

JlaGoparopHas paborta
«IIoceB cmbIBa € pyK Ha
Yamxu [erpn».
JlaboparopHas pabora
«Mopdonoruueckas
XapaKTepUCTHKA
BBIJIEJIEHHON YHCTOU
KYJIBTYPBI:
XapaKTepUCTHKA
KOJIOHHH, opma
OaKTepHii, THIT
KJIETOYHOU CTEHKW.
JlaboparopHas paborta
«CpaBHEHHE poCcTa
MUKPOOPTraHU3MOB Ha
qarnike 0e3u ¢
no0aBIIeHUSA
AHTUOMOTHUKOBY.
HUccnenoBarensckas
pabora «Ilouck
MUKPOOPTaHU3MOB
o0nagaromux
AHTarOHUCTHYECKOM
AKTUBHOCTBIO.
HUccnenoBarenbckas
paboTta «Bsinenenue
MOJIOYHOKHUCIITBIX
OakTepuii,
UCCIIEJIOBAaHHE UX
AKTUBHOCTH.
UccnenoBarenbckas pabota
«Boiaenenne 6axktepuit
TIOJIE3HBIX JJIS1 PACTCHUID.

Tema3.
JyKapuoTu4ecKue

[1necueBble TpUOBI MPOTYLIEHTHI
buonoruueckn akTUBHBIX BEILIECTB

JlabopaTopHasipaboTa




Opranusmsl B
OMOTEXHOJIOTHH
(mJj1ecHeBble TPUOBI,
APOXIKH,
Bogopocn) (64)

OO6m1ast xapaKTepuCTHUKA TIPOIKIKEH
caxapomuueros. Mcropus
HCIIOJIb30BAaHHUS IPOXKIKEN B
TPaJIUIUOHHON OUOTEXHOJIOTHH.
TexHonoruu BUHOAENUS U
XJaeboneueHus,
CHeIMaIN3UPOBaHHbBIE PAChI
Iposxokeid. MeTabosn3M JpoioKei.
Peaknust ciupToBOro OpoKeHusI.
[Tonyyenue BTOpUYHBIX
MeTaboIUTOB B Apoxkax. [poxxu
KaK MpOAYLIEHTbI OUOTOILIUB.
[Tonyuenue 1ieneBbIX OEIKOB B
JPOKKAX.

Oco0eHHOCTH BEreTaTUBHOIO U
[TonoBoro pasMHOXEHHUS Y
IpOXOKEH, 3HAYCHHE N3YUEHUS
MHUTO3a U LIUTOKKWHE3A /IS
ONTUMHU3ALIUU [TPOLIECCOB
KYJIbTUBUPOBAHHS IPOKIKEBBIX
[ITaMMOB, TOHUMaHHSI TPUIHH
MaTOT€HHOCTHU APOXIKEH U rpudoB,
MOMCKaMHU I1eHel GyHTUIUA0B U
pa3paboTKN HOBBIX JIEKAPCTBEHHBIX
MIpernaparoB.
Bonopocian—nepcnexkTuBHbIN
00BEKT JJIs1 MPOU3BOJICTBA OEJIKa 1
yIJ€BOJI0OB. bruoTexHomornueckue
METObl OYMCTKU TBEPABIX,
KHUJIKUX OTXOJIOB M Ta3000pa3HbIX
OTXOJI0B MPOU3BOJICTB. CTOYHBIE
BO/IbI. CXEMBI OYHCTKH.
broduibTpel, a3pOTEHKH,
METaHTEHKHU, OKCUTEHKH.
AKTUBHBIN WM BXOJSIINE B HETO
MHUKpPOOpPTraHu3Mmsbl. Vcronb3oBaHue
BOJIOPOCJIEN B OUMCTKE CTOYHBIX
BO/I.

«IToacuet KeTOK
JPOXIKEN B Kamepe
I'opsieBar.
JlaboparopHas pabota
«O0HapyxeHue
IPOAYKTOB CIIUPTOBOTO
OpOXKEHHS: STHIIOBOTO
CIHPTA U YIIEKUCIIOTO
razay.

JlaboparopHas pabora
«Habmronenue
Pa3MHOXKEHUS
JPOACGKEBBIX KIIETOKY.
[IpakTuyeckas pabora
«IIonydenue TBOpoOra u
ke(upa Ha OCHOBE
MOJIOYHOKHCITBIX
OaKTepui».
[IpakTuueckas pabota
«OCHOBHBIE BHJIBI KBaca
U UX XapaKTEPUCTHKA»
«/Ipoxxu n
MOJIOYHOKHUCIIBIE
OakTepui,
MIPUMEHSIEMBI JIIS
MTPOU3BOJICTBA KBACAY.
[IpakTuueckas padbota
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHS
JPOKKEH B a3pOOHBIX U
aHa’POOHBIX
YCIIOBUSIX .
[IpakTuyeckas pabora
«MeTofbl OLIEHKH
CBOWCTB
XJ1eOOTeKapHBIX
JPOAOKEH.
OcobenHoctu
MIPUMEHEHHUS

IPECCOBAHHBIX, CYIICHBIX
1 MHCTAaHTHBIX I[pO)IOKCfI».




Tema 4.

HaCHeI[CTBCHHOCTB U UBMCHYHUBOCTH —

[IpakTruyeckas pabora

HacnencrBennas OCHOBHBIE CBOMCTBA YKUBBIX «MonupuKanoHHas

uHopmanusi(44) opranu3moB. M3menuuBocTh. Bujbl M3MEHUYHMBOCTD (JIHCTBS,
U3MCHYHBOCTb. 5 UTOJIKH C OJTHOTO JIEPEBA)».
['en—MarepuanbHbI HOCUTENH TpakTHueckas paboTa
HACJEJCTBEHHOCTH U U3BMEHUYUBOCTH. «TeH-HHCTPYKIIHSA 110
HyxkneunnoBbie kucnotsl. Jlokanuzanus cGopke KiIeTkH (Ha GHcepe
FEHETHUYECKOI0 MaTepuaa B KIETKE. W KOHCTPYKTOPE)».
Jlenenne KIeTok. [IpakTrueckas pabora
Pernukarus IHK. OcHoBHas norma
MOJICKYJIIPHON OMOJIOTHH.
Tpanckpunuus. Tpancisanus.
Myranuu.

Tema 5. [TonoxxeHue BUPYCOB B CUCTEME [IpocMOTp JOKYMEHTaIBHOIO

Bupycoaorus (34)

opranuueckoro mupa. CTpykrypa u
XUMHUYECKHH COCTaB BUPYCOB.
Knaccugukanus BupycoB. Penponykius
BUpYcOB. Bupycsl- Bo30ynuTenu

MH(EKIMOHHBIX 00s1e3He. OHKOBHPYCHI.

bakrepuodaru: crpoeHue, CBOICTBA,
MpUMEHECHHE. broiornueckrne MeTo b
00pBOBI C BUpYyCaMH.

¢uapMa 0 BUpycax.
[IpakTuyeckas pabora.
«Meton pa3BeIeHUAN».
[IpakTuyeckas padora.
«TutpoBanue
6akTepruodarony.

Tema 6. 'ennasn
HHIKEHEePHs U
ouorexnosoruu (44)

OcHOBBI TeHHOH MH)XeHepuH. BekTopa.
Crenuduueckue GpepMeHTHI OaKTepHii.
buorexHonoruu npoaykuuu 0€IKoB B
OaKTepHaIbHBIX KYJIbTypax.
JloCTHKEeHHsI TEHHOM MHXKEHEPHUH U
OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema ajaniTHBHOTO
uMMyHHUTeTa 6akrepuii u apxeir. 'MO.
Mertoast nomydenust [MO.

HUrpa-nuckyccus:
«BpmMrpairpanTaa co31aHue
IT™MO».




Tema 7.
buorexHojoruu B
JKHBOTHOBOJACTBE (4

)

I[OMCCTI/IKaI_[I/IH OCHOBHbBIX JOMAITHUX
JKUBOTHBIX; COBPCMCHHBLIC
AKCIIEPUMEHTHITNIO JOMECTUKALIUN
YKUBOTHBIX (JICHIIA, HOPKA U Ap. —
AKCIIEPUMEHTHI HAYYHOMN IIKOJIBI
akajeMuka bensiera).

CoBpeMeHHbIE METO/IbI B
JKUBOTHOBO/JICTBC: TpaHCIUIAHTALUA
SMOpPHUOHOB, XMMEPHBIE KUBOTHBIE,
KJIOHUPOBaHUE.

OcHoBHbIe 00JI€3HU KUBOTHBIX U POJIH
MaTOIrCHHBIX MUKPOOPIraHnu3MOB U
Mapa3uToB B Pa3BUTUU
3360J’I€BaHI/II‘/JIZ[OMaH_IHI/IX KUBOTHBIX U
OCHOBHBIX Mepax 00pbObI ¢ HUMU; POJIb
ITIOJIC3HBIX MI/IKpOCI/IM6I/IOHTOB B
OopranusMe KUBOTHBIX. [lonoxuTensHoe
1 T0O60YHOE (OTPHIIATEIILHOE)
BO3/ICHICTBUU aHTUOMOTHUKOB Ha
OpraHu3M B XOJ€ JICUCHU A )KUBOTHBIX
LeH U 33]]a41

BCTCPpUHAPUH. brnorexuomorus KOPMOBBIX
HperapaToB.

Huckyccus

«JlomecTukanus, Bce Ju
pacTeHus U KUBOTHBIE,
KOTOPBIE KHUBYT PSIIOM C
YEJIOBEKOM UM
OJIOMalTHUBAIOTCS?

MOHO 711 cUUTaTh TapaKaHa
OJIOMalTHEHHBIM
JKUBOTHBIM?».
[IpakTuyeckaspabora
«MeTo1Ka KIIOHUPOBAHUS
(MozmenupoBaHue Ha Oymare).
UccnenoBatensckas pabora
«O11eHKa KayecTBa
MOJIOUHOM MPOTYKIIHM.




Tema 8. buorexnogornn
B pacrenueBoacTse (5u)

OCHOBHBIE METOBI CEJICKITHH.
I'ubpunuzammsa. opmer oTOOpA.

OCHOBHBIE HaIpaBJICHUA CCICKIUUA:

yJIydlIEHUE

YPOKaiHOCTH, YCTOMYUBOCTHU K
OMOTHYECKUMH a0MOTUYECKUM
(hakTopam.

OCHOBHBIE IOJIXO/1bI CENEKLIUU U
buorexHo0rNM KyJIbTypHBIX
pacrenuii, [ mbpunun3zanus,
OTJaJIeHHAas THOpUI3aIus,
HCKYCCTBEHHBIN 0TOOp, TeTepOo3HC,
TpaHchopmalus, MyTareHes,
TFEeHETUYECKOE PEIaKTHPOBAHUE).
Hcropus cenexunu B Poccun u
MHUpE, UCTOPHUS Pa3BUTHUS
BOKHEUILIMX COPTOB KYJIBTYPHBIX
pacTeHUN.

Kak uenmoBek MoxeT
MoauduuupoBats pacTeHus?
I'ennas nHxenepus pacrenuii: Uro
TaKO€ F€HETUYECKasi NHKEHEPUs
pacteHuid. TpaHCT€HHbIE PACTEHUSI.
MeTtosl nonyuenus. ObpazoBaHue
OIYXOJIEH y pacTEHUM.
ArpoOakrepuanbHas
TpaHcopmanus: Ti-mia3mMusl.
I'ensi T-AHK. MonekynsipHo-
I'eHeTnyeckne MeXaHU3MBI
TpaHcopmanuu. ['eneTnueckoe
penaktupoBanue. CoBpeMEHHbBIE
TTOAXObI U JOCTUKCHHUSI
TE€HETUYECKOT0 PeAaKTUPOBAHUS
pacTeHu.

Ectb 11 sxu3Hb B IpoOupKe?
buorexHonorus KyJIbTypHBIX
pacTeHu.

[IpakTrueckas pabora
«Bripamuaem ropox. Kak
IIPOBECTHU CKPEILIUBAHUE Y
rOpoXay.
HUccnenoBatensckas
Pabota «BripamuBanmue
pacTeHuii B MpoOHpKe»

Monayab «MoJiekyJisipHble 0CHOBBI (pu3noorun gpapmakosorum» 9 kiace (68 yacon)

Tembl OcHoBHoOe coiep:kaHue JesATeJIbHOCTH
IIKOJIbHUKOB
Tema 1| Benenne.  buorennsie  smementsl: | MccnenoBarenbsckas pabora
dusuosornyeckas opraorenbl: O, C, N, H. AxtuBnble | «KojmuyecTBeHHass  OLICHKAQ|
xumus (10 4) GbopMBI  KHCITOpOJA, WX TOJY4YCHHE, | COJCPKaHUs
HEWTpanu3anus. MHUKPO3JIEMEHTOB WU

Makpos1eMEeHTBI: IPOLIEHT




COJIepKaHUsl B OpraHU3Me, BBINMOJIHsEMAs
GbyHKUMSA, CcoAepXKaHWE B TPOIYKTaxX
nutanusa. Ca2+ - cBa3pIBaIolue O€NKH,
JNENOHUPOBAHUE  KaJlbIUs, PETYJISALMS
YPOBHSI KaJIbI[MsSl B OpraHU3Me: FOPMOHBI
modek. Mg — cTpoeHue xjaopoduinia, ero
AKTUBAIUS COJTHEYHON YHEPTHUEH.
MUKpO37IEeMEHTBI: B KaKUX MOJIEKYJIax
comepxarcsi, BbIIOJHAeMas  (DYHKIHS,
colepkaHue B MPOAYKTaX MHUTaHUS.
IlocnencTBus Nepe103UPOBKU
MUKpOdJeMeHTaMu. Fe — ycBamBaemble
THIIBI COCIUHEHHI JKenesa.
I'emonpoTennsl, FeMOIMAaHHUH,
uuToXpoMbl. Cu — YCBOEHHE U TPAHCHOPT
MEIu.

benkmn, coJieprKallue Meb.
[Taronoruyeckue cuHApoMbl MeHkEe U
Bunbcona, cBsi3aHHBIE ¢ META0OIHU3MOM
MEIu.

Tokcuunbie 35eMeHThI [leproandeckoit
CHUCTEMBI [UIsi OpraHusma. BrusHue
HEJIOCTaTKa MakpoO M MHUKPOAIJIEMEHTOB
Ha KUBbIE OPTaHU3MBI.

Kupsr. 3aboneBanus YeJI0BEKa,
CBSA3aHHBIC C HAPYIICHUSIMU >KUPOBOTO)

oOMmeHa.
JucnunuaeMun. YriueBoabl. 3aboiieBaHus]
YellOBEeKa, CBSI3aHHBIC C HAPYIICHUSAMHU]

yriaeBoaHoro oomena. CaxapHblii Auader.

benku. Crpoenue. 3aboneBaHus
YelloBeKa, CBSA3aHHbIE C HapyIIEHUSIMHU
6enkoBoro oOMeHa. DyHKkUMHM OEJKOB.
DepMEHTHI.

Mexanusm JIEUCTBUS. Knaccpl
(hepMEeHTaTUBHBIX PEAKITUH.

KodepmeHnTs.

ButaMuHBI )KHPOPaCcTBOPUMEIE,
BoJopacTtBopuMsle. [IpeBpaiienue
BUTaMHUHOB B aKTUBHBIC (hOPMBI
Ko(hepMEeHTOB. ABUTAMUHO3BI.
OCHOBHBIE THITBI META00THYECKHX
peakuuii. buosneprernueckue
npoueccel. 'mukonus. Hukn Kpebcea.
Lenb nepenoca 31ekTpoHOB. OKKUCIIEHNE
XKUPHBIX kucaoT. Katabomamzm
aMUHOKUCIIOT. I TIOKOHEOreHes.
CuHTe3 yrieBoa0B, OEIKOB, KUPOB.
MeTtaboautndeckue 3a001eBaHus.
[IpakTrueckoe 3aHsATHE: «pELICHUE
3a/1a4 Ha YHEPreTHIECKU 0OMEH»
Kunerka. ITonsiTue MmeMOpaHsbI.
Oyukuu MeMOpaH. Bus
TpaHCIIOpPTa B KJIETKY.

MemOpaHHBIE OpraHOUIbl. 3a00JIeBaHUS

BurtamnHoB B
MIPOYKTaxX).
[IpakTrueckoe 3ansTue
«KauecTBeHHBIE peakIuu
Ha OpraHHYECKUE
MOJIEKYJIBD.

MU CBBIX|

HpaKTI/I‘IGCKOG 3aHATUC

«JeHaTypanus OEIKOB):
[IpakTrueckoe 3ansTue
«3yuenue aKTUBHOCTH|
aMuIIa3bDy».

[IpakTryeckoe 3aHsTHE
«dmanm3 (xieToukal
Tpayoe)».




CBSI3aHHBIE C HApYIICHHEM
paboThIMEMOpaHHBIX OpraHesul, 00JIe3HU
HAKOTLJICHHUS.

Tunbl KOHTAKTOB MEXKIY KJIETKaMHU.
3HaYeHNE MEKKIETOUHON KOMMYHHUKAIHH
JUISL 3/10pOBbSI OpraHU3Ma.

SAnpo. VYpoBHHM YIAKOBKM XPOMATHHA.
XPpOMOCOMHBIE TEPPUTOPHH.

HememOpanHbie opraHoubl.

Tema 2. OcHOBHBIE BEXH DPa3BUTHUSA ITpaxTnueckas pabora
MouiexkyasipHast MOJIEKYJIAPHOU OHMOIOrHH. «Pemenue 3a1a4 Ha
onosorusi(10y) HyxnenHoBble KUCTOTBHL. [ eHEeTHYECKUIT KOI».

OcHoBHbIE MIPUHLIMIIBI CTPOCHUSL. | [lccrenoBaTenbekas

Martpuunsle cuHTE3bl. Perumkanus — pabota

OCHOBA KJIETOYHOTO JCJICHHUS. «PacripocTpanente

[Ipuniune! perumkanuu. Myranuu. Yro

AHTUOMOTUKOPE3UCTEHT

BbI3bIBACT U3MeHeHUs B crpoeHun JTHK. HEIX GaiTepui.

[IpuHUMNBI penapanyu.

TpaHckpumus.

I'eneTnueckuit KO[JI. Tpancianus.

Opranuzanus reHoMa BUPYCOB|

[IpoTuBOBUpPYCHBIE CPENCTBA, MEXAHU3MBI

UX OeHUCTBHA.

Opranuzanus reHoma OakTepui

AnTHOAKTEpUaIbHbIE PENapaThl.

Opranu3zanys reHoMa 3yKapuoT

I'enoMHOE peakTUpoBaHHE
Tema3. ITonsTue o nekaperBax. [IpuHIMIBL Hccnenosarenbekas
dapmakosorus [Tonxona Kk IOMCKY HOBBIX pabota «JKcrepuMeHTa
(144) JlexapcTBEHHBIX CPEICTB. I10 OIIPENETICHUIO

CKpUHHMHTHE TOMETO/BI.

[Tytu BBenenus JIC.
dapMaKOKMHETHKA JIEKapCTBEHHBIX
BelecTs. BeacbiBanue
(abcopbrus) nexkapctB. OCHOBHBIE
MexaHU3MBbI BCACBIBAaHHS.
TpaHcopT JeKapCTBEHHBIX
BeulecTB. ['eHbl 1 Oenku nepBoi
¢a3el 6noTpanchopmanuu.llyru
BBIBEJICHHS JICKAPCTB M3
opranusMa. DKCKpeuus 1
aMMUHaNs. [ eHbl 1 OerKu
BTOpO# (ha3bl GHOTpaHchOpMAaLIUH.
®apmakoanHaMuka. ['maBHoe u
noOo4HOE, pe30pOTUBHOE U
MECTHOE, TIPSIMOE, HETIPSIMOE |
pedexTopHOE AeHCTBUE.

TOKCHUYHOCTH BCIICCTB
Ha apTeMHUIUAX Y.




Buael B3auMoaencTBus J1€KapCTB.
CuHepru3m 1 aHTaroHU3M Mpu
COBMECTHOM JICCTBUU JIEKAPCTBEHHBIX
BEILIECTB, UX PA3HOBHUIHOCTH
TpancmeMOpaHHBIN CUTHAJIUHT.

Turmbl KJIETOYHBIX pEUEnTopoB.
MembpaHnHbie: HMOHHBIE KaHaJIbl,
KaTaIUTUYECKUE U conpsbkeHHble ¢ G-
Oenkamu; BHYTPHUKJIETOYHBIE!
LUTOIIa3MaTUYECKHE u sIIEpHBIE.
MexaHu3mbl JUTraHA-pelenTOPHOro
B3aUMOJICHCTBHSL. CeneKTUBHOCTh
(M30MpaTeNbHOCTD)  JEUCTBHS,  CBSI3b
«XUMHYECKast CTPYKTYypa —
(dhapmakonornyeckas AKTUBHOCTh
BEIIECTB

dapMaKoIOrH4ecKOil MOYISIIUN
CHHANTUYECKOW XOIUHEPTUUECKON
nepeaadyd. MoseKkyJIspHbId MEeXaHUu3M
neicTBus U (papMaKoIOrHIECKe
cBolcTBa M- XOIMHOOJIOKATOPOB,
TaHTIIMOOJIOKATOPOB U Kypapernog00HbIX
CPEICTB.

dapmakosoru4eckas perynsanus
aKTUBHOCTH a/IpeHEepPruYecKoro
CUHaIICa. AJIpEHOMUMETHUKH,
aJipeHO0JIOKATOPBI, CUMITATOJIUTUKY.
MonexyisipHast (dapmakosorus
aHTHAJIJIEPrUYECKUX CPEICTB.
I'ncramMuHOBBIE pELenTopsbI: TUIIBL,|

MOJIEKYJISIpHAst OpraHU3arHsl.
Crabwiuzatopsl ~ MeMOpaH  TY4YHBIX

KJIETOK: MOJIEKYJISAPHBIN MeXaHU3M
IEHCTBHUSA, OCOOEHHOCTH KJIMHHYECKOTO
NIPUMEHEHHS, TOYKH MIPUIIOKEHHUS

HCﬁCTBHﬂ HHI' 6I/ITOpOB JIMITU AHBIX
MCINATOPOB.

MexaHu3m JA€UCTBUA W NIPUMEHEHUE
IIPENapaTos, CTUMYJIAP YIOLIIUX
IIPOLIECCHI MMMYHHUTETA.
dapmakosorudeckas




XapaKTepUCTHKA MHTEPIECHKUHOB:

MOJIy4EeHHE, MEXaHU3M JeNCTBUS,
npuMmeHeHne. OCHOBBI MAaTOGU3UOIOTHH
octpodazoBoro OTBETA, MeraIwsy
BOCIAJICHUS.

MoneKkynsapHbIid MEXAHU3M
[IPOTUBOBOCHAIUTEIBHOIO JIeHCTBUS
TIFOKOKOPTUKOCTEPOUIOB,

HECTEPOUIHBIX

MIPOTUBOBOCHAIUTENbHBIX CPEJICTB.

[lonaTne O Hapko3e U HAPKO3HBIX
npenaparax. KieTouHbldi W HEpPBHBII
HapKo3.

dapmakoaoruyeckas XapaKTEPUCTUKA
OTJIEJIbHBIX IPYIIIT HAPKO3HBIX CPEJICTB.
ITocnenoBarenbHOCTH JIEUCTBUSA HA
LEHTPAIbHYIO CUCTEMY.
dusnonornyeckuii coH; (a3l cHa. Busl
HApyLIEHUW  CHA. [Tonsatue o
MEIMKAMEHTO3HOM CHE W CHOTBOPHBIX|
npenaparax (TMITHOTHKAX ).

MonexkyisapHbie ACIIEKTHI
HOLMUEILINH. OnunatHble
pelenTopsl, UX TUIIHIL.

DHKe]aluHBbI u SHI0pDHUHBI —
SHJIOTEHHBIC JIUTaHIBIOTTUATHBIX|
pEeLenTopoB.

AHTHATICUXOTHYECKOE IESHCTBHE, BIIHSIHUE
Ha GbyHKIHIIO SKCTpanupaMuIHOM
CUCTEMBI, AMOIMOHAIBHYIO

cdepy,pBOTHBIH  IIEHTp, apTepUantbHOE
JaBJICHUE, LICHTP TEPMOPETYJIISAIIH.
MomnekynsapHble MEXaHU3Mbl JEHCTBHS
HEHPOJIENTUKOB, BIIUSTHUE Ha
no(haMUHOBBIE, CEpPOTOHHUHOBBIE,
aJip€HO- M TUCTAaMHHOBBIE PELENTOPHI,
WX JEWCTBHE HA KJIETOYHBIE MEMOpaHBI,

Ha ACTIOHUPOBAHUC TKaHCBBIX
MOHOAMHHOB.
HOTGHLII/IaJ'I -3aBUCHMBIC HaTPUCBLIC

KaHaJbl KaK MHIIEHHU JEHCTBUS MECTHBIX
aHecTeTHKOB. CrocoObl HHTUOWPOBaHUS]
MOTEHIMAN-  3aBHCHMBIX  HATPUEBBIX|
KaHAJIOB MECTHBIMU aHECTETHKAMHU.




IToypouHoe muiannpoBanue 5 (6) K

MO)Iy.]'IL «Kak KuBOTHBIE H pacTreHus HpHCHOCﬁﬁJ'II/IBalOTCH»

Ne ‘ Tema ypoka
Tema 1. Ml uccieayem kuBble 00beKTHI (6 1)
1 CBOICTBa U CTPOEHHE KHUBBIX OPraHU3MOB (CTPOCHHE KIETKH).
2 Bun, ocoO6b — opranusm Kak eguHasi cucteMa. Aantanuu (IpucrnocoOIeHus).
3. [TonsTe romeocrasa )xuBoro opranusma. CriocoObl €ro nojAepKaHusl.
4 [Touemy opraHu3Mbl HE CTAHOBATCS OECKOHEYHO OOJBIINMH, MaJICHBKUMH,
BCESITHBIM.
5. HccnenoBatennckas padora «Bce nu (cunuisl, 0enky, Oepesbin T.J1.) OJMHAKOBbIE?
DOTOKBECTY.
6. [IpakTuyeckas paboTa

«CocTaBiiieM KHHUTY pEKOP/IOB PACTEHUH U KMBOTHBIX HAILIEro Kpasi».

Tema 2. Biusinue okpy:kawuieii cpeabl HA ’KUBbIe Opranu3msl (12 v)

7. DakTopbl OKpyKaroueil cpeapl (aduoTnueckne, OMOTUYECKHE, AaHTPOIIOTEHHbBIE).

8. [Tpumepsl abnoTHdecKkux (GakTOpOB, OKA3bIBAOIINX OCHOBHOE BIUSHHUE HA KU3HEAEATEIbHOCTD
JKUBBIX OPraHU3MOB: TEMIIEPATYpPa, CBET, BIAKHOCTb.

9. IIpakTnyeckas padora «l{Ber u Temio» (KyOMKH Jiba B3BECUTh, OJOXKHUTH B yamiku Iletpu
Ha pa3HOLBETHYI0 Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpEe pacTasii).

10. IIpakTuyeckas padora «Uto pacTBopsieTcs B BoJe» (3KkcnepuMeHT «OKuakuii jom

11. IIpakTnueckas padora «/Juddysus BemecTB B Boae (pacTBOphI)», «JBHKEeHHE pacTBOPOB
O LIBETKY».

12. IIpakTuyeckas padora «Jlen muaBaer B Boje (aiicOepru, 3aMep3aHne BOJIOEMOB)».

13. IIpakTuyeckas paGora «Jlen mnpu 3amep3aHuM pacuupsercs» (pa3pylleHue KamHs
(mouBooOpazoBaHue), 3aMep3aHue KIETOK).

14. [TprcniocoOneHnst K OCHOBHBIM aOMOTHYECKHUM (paKTopaM: TeMIepaTypa, BIaXXHOCTh U CBET.

15. IIpakTnueckas padora «l1ly0a» (kyOuKu Jib/ia 3aBEPHYTH B Pa3HbII MaTepua, B3BECUTH).

16. IIpakTnyeckass padora. «[IurMeHTH» (MOXHO pa3feiauTh HAa BaTMaHE KpacUTEIM U3

¢bomacTepoB».
17. IpakTuyeckasi padora «Kax >KMBOTHBIE MJIAaBAIOT B BO/IE» (DKCIEPUMEHT C IMUIETKOM ).
18. HccnenoBarenbckas padora «BiusHue cera (Temiia, BIaXXHOCTH, COCTaBa IOYBBI) Ha

pPacTeHUsI B €CTECTBEHHBIX WJIM UCKYCCTBEHHBIX YCIOBUSAX» (Ha JOCTYIIHOM MaTepuale).

1. Bszaumooeiicmeus ncusvix opzanuzmos (4 waca)

buotnueckue QakTopbl. 3aKOHOMEPHOCTHM pPa3BUTUS MEXBHUIOBBIX B3aUMOOTHOILIEHUH.
KosBomronust  (XMIHUK-KEPTBA; Mapa3uT-XO35MH) OBOJIIOLUSA CTpaTerduil OOBIBaHWS MUILU.
ConuanbHocTs. Bunbi-Bceneniel. [lepeuens pactenuii- BpeauTenen.

HccaenoBarenbckasi padora «HaOmromeHuss 3a  B3aMMOOTHOLICHUSMHM  KHBOTHBIX IIPU
JOOBIBAaHUY MUIIN (KOPMYIIKH JUIS NTHIL, JJIs TOPOJCKUX MM CENTbCKUX KHUBOTHBIX). BeO-kamepbiy.

HccnenoBarenbckas padora «PacnpocTpaHeHne BUAOB- CHHAHTPOIIOB B HAIIE MECTHOCTU.

2. Yenosex 6 scusnu pacmenuit u seueommuvix?(6 uacoe)

AmnTpornorenssie ¢pakTopsl. [IpaBaa iau, 4To MepBOOBITHBIE JIIOIU KUIH B TADMOHUU C IPHPOJION.
OpoManiHMBaHUE U NPUPYUYEHHE )KUBOTHBIX M PACTEHUI. 3a4eM criacaTh BHIMUPAIOIINE BUJIbI, KaK 3TO
nenatb. KynbTypHble pacTeHus M ux Jukue npeaku. [louemy BakHO MX coxpaHsTh. PazHooOpasue




KyJBTYPHBIX PACTEHUH U X 3HaYCHUE B KU3HU deioBeka. KpacHas kaura Bameil Tepputopun. Ocobo
OXpaHsieMble TEPPUTOPHH, 3alI0OBEAHUKN Poccnn u mupa.

IIpakTuyeckas padora «PazHooOpa3ue KyabTypHBIX PACTEHUI B BallleM PETHOHE).

HccnenoBareiibekas padora «BiusHUE aHTPONOTEHHBIX ()aKTOPOB HA Pa3BUTHE PACTEHUH B
rOpoie/HaCeIIEHHOM ITYHKTE.

Ikckypeusi/mpaktudeckass padora «OOIIT B Bamem peruoHe — YHHUKaJIbHbIE OOBEKTHI
PUPOIBI».

3. Ixkonozuueckue nuwu ( 6uacos)

buocdepa — onna u3 BaxxkHeHX 000m049eKk 3emiu. UTO Takoe «IKOJOTUYECKHE HHIIN» U KaK
oun (Qopmupyrorcs? DopmupoBaHHME 3HAHUN MO OMOpPa3HOOOpa3HIO KU3HEHHBIX  (opwm,
MOBEJICHYCCKUX TMPUCIIOCOOICHUM, MOAM(HUKAIIMOHHAsT WM3MEHYUMBOCTh (Ha 0a30BOM YpOBHE).
PactutenbHbie cO0OIIECTBA U UX THUITBI. Pa3BUTHE U CMEHBI PACTUTEIHHBIX COOOIIECTB.

HccaenoBarenbckue padoTbl «OKOJIOTHYECKHE HUIIA BOKPYI TeOsl — ommcaHue (PakTOpOB
OKPYKAIOIIEH CpebD».

HccaenoBaresnbckue padorsl «DeHomornueckue HaOIIOICHUS.
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