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HHOACHUTEJIbBHASA 3AIIMCKA

AKTYyaJIbHOCTh W Ha3HadeHue mnporpammbl. [Iporpamma paspaboraHa B COOTBETCTBUU C
TpeboBanusIMH DenepanbHOTO TOCYAAPCTBEHHOIO 00pa30BaTENbHOTO CTaHAApTa OCHOBHOI'O OOIIETOo
o0pazoBaHMs, OPHEHTHPOBaHA Ha OOECHeUeHHE WHIMBHUIYaJbHBIX IMOTPEOHOCTEH OOydYaromuxcs |
HalpaBJIeHa Ha JOCTH)KEHHE IJIAaHUPYEMBIX PE3yJbTaTOB OCBOEHHUS IPOrpPaMMbl OCHOBHOI'O OOLIETro
0o0pazoBaHMsl C y4YeTOM BBIOOpAa YYAaCTHHKAMU OOpPa30BATEIbHBIX OTHOIICHHH KypCOB BHEYPOYHOM
NESITEIbHOCTU. DTO IO3BOJISIET 00ECHeYuTh €IUHCTBO 00s3aTenbHbIX TpeboBanuii ®I'OC Bo Bcem
IIPOCTPAHCTBE LIKOJIBHOTO OOPa30BaHUs: HE TOJIBKO Ha YPOKE, HO U 32 €0 Mpe/leIaMH.

AKTyalnbHOCTh peajM3alluy JaHHON MHporpammbl 0OyCIIOBJIEHAa caMOl 0COOEHHOCTHIO MPOEKTHO-
UCCIIEIOBATENbCKON JEATENIbHOCTH. JTa JIEATENbHOCTh JIE)KUT B OCHOBE II03HABATEJILHOTO HHTEpeca
pebeHKa, SBISETCS 3aJ0rOM yMEHHMs IJIaHUPOBATh JIIOObIE AEWCTBUS M BA)KHBIM YCIIOBHUEM YCHEIIHOM
peanuzanuu ujaei. JIroople "3MEHEHUSICOBPEMEHHOT0 OOIIECTBA CBSA3aHbI C MPOSKTAMU M UCCIIEIOBAHUSIMU
— B HayKe, TBOpYecTBe, Ou3Hece, OOLIECTBEHHOM *XW3HU. [l03TOMY BaKHBIM 3JIEMEHTOM pPa3BUTHUS
JUYHOCTH OOydaromerocs sipisiercsi GOpMUPOBAHNE OCHOBHBIX HaBBIKOB ITPOEKTHO- MCCIIEA0BATEIbCKON
NeSITEIbHOCTH.

[IporpamMmoit npegycMoTpeHo GOpMUPOBAHNE COBPEMEHHOI'O TEOPETUYECKOTO YPOBHS 3HAHHM, a
TaKKe€ M TMPAKTUYECKOTO OMbITa pabOThl ¢ JAOOpPaTOpHBIM O0OpYJIOBaHHEM, OBIAJEHUE MPHEMaMU
UCCIIEIOBATENbCKOM  JIeATeNbHOCTH.  MeToapl  opraHu3anuu  oOpa3oBaTeNbHOM M HAy4yHO-
HCCIIEIOBATENbCKOM JAESITeTbHOCTH MpeAyCcMaTpUBaloT POPMUPOBaHUE Yy 00yUaIOIIUXCS HECTaHIaPTHOTO
TBOPYECKOI'O MBIIIJIEHHS], CBOOO/IbI CAMOBBIPAKEHHSI ¥ UHANBUAYAIbHOCTH CYXKJICHHUH.

JU1s1 ToJIHOTO y4eTa oTpeOHOCTEeH yyaluxcst B IporpaMMe UCIoib3yeTcs U depeHIMPOBAHHBIH
MOJIXO/A, 4YTO CTUMYJHUpPYET YydYallerocs K YBEJIMYEHUIO TOTPeOHOCTHM B  HMHIAMBHIYaIbHOM,
MHTEJUIEKTYyalIbHON M MO3HABATEIbHOM NESATEIbHOCTUM Pa3BUTHUIO HAYYHO-UCCIIEA0BATEIbCKUX HABBIKOB.
[Tporpamma ctaneT BOCTpeOOBaHHOWB MEPBYIO OUYEPEb ITKOIHLHUKAMH, KOTOPhIE UMEIOT CTOMKHUN MHTEPEC
U COOTBETCTBYIOILYIO MOTHBAILMIO K U3YYEHUIO IIPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IMKJIA,eCTECTBEHHBIM
HAyKaM U TEXHOJIOTHSIM.

B noapoctkoBoM Bo3pacTe ydaluecs MNpOSIBJISIOT CBOK 3aMHTEPECOBAHHOCTh B TOW WJIM HMHOM
o0JlacTM 3HaHUM, HAayyHOM HAIIPaBJIEHUHM WINM NpodecCHOHaIBbHOW AedTenbHOCTH. TakuMm oOpazom
IIPOUCXOIUT (OPMHUPOBAHUE NT0O3HABATEIBHON U IPOPECCUOHANIBHOM COCTABIIAIOLICH INYHOCTH, TIOMOTaeT
yuaiiemycs B OHpeleiaeHUH OyIylero »HU3HEHHOro IMyTH U B MpodeccCHOHATbHOM BbIOOpe mHocie
OKOHYaHus 1Kokl [lomoOHOro poja 3aMHTEPECOBAHHOCTh CTUMYJIMPYET IIOCTOSIHHOE >KEJIaHue
HIKOJIbHUKAK [TO3HAHUIO HOBOTO, PaCIIUPEHUIO U YIUIyOJIEHHI0 COOTBETCTBYIOIIMX 3HAHUM, U



[IOJIyYEHHUIO HOBBIX B TOM YHCJIE NPAKTUYECKHX HABBIKOB, a TaKK€ MOTUBHUPYET Y4Yalllerocs Ha
poOpUEHTAIHIO.

[Iporpamma HareneHa Ha MOMOIb PeOCHKY B OCBOCHHHM OCHOB OpPraHU3AIlMM U OCYIIECTBIICHUS
COOCTBEHHOW IMPOEKTHO-UCCIIEIOBATEIbCKON AEATENbHOCTH, a TaKKe B NMPUOOpPETeHMH HEOOXOAMMOTO
ombITa s pabOThl HaJ WHAMBHUAYAJIbHBIM HCCIEIOBaHUMEM WM IpoekToM. llporpamma mnomosxer
IIKOJIbHUKY B 0oJjiee ri1yOOKOM HM3YYEHHHM MHTEPECYIOIIEH ero 00JacTH €CTECTBEHHBIX HayK, a TaKkKe B
NpUOOPETEHUN BAKHBIX COIMAJIBHBIX HABBIKOB, HEOOXOAWMBIX IS MPOJYKTUBHOM COLMANIM3ALUU H
(bopMHUpOBaHHS TPAXKITAHCKON TTO3UITUH:

—  HaBbIKa CAMOCTOSTEIbHOI'O PEILIEHUS aKTyaJbHBIX UCCIIEI0BATEIbCKUX MIMIIPAKTUYECKUX 3a/1a4,
BKJIIOYAIOLIETO B ce€0s1 yMEHUE BUJIETh U aHAJTU3UPOBATHIIPOOIEMBI, HYK/IAIOLUECS B PEILICHUU, YMEHHE
JeTaJbHO TpopaldaThiBaTh U PEaM30BbIBATh CIOCOOBI pabdOThl C HUMH, YMEHUE IUIaHHPOBATh
COOCTBEHHYIO PabOTy HCAMOCTOSITEILHO KOHTPOIMPOBATh CBOE MPOJBUKEHUE K KEIAEMOMY Pe3yibTaTy;

— HaBbIKa I€HEpPUpPOBaHMS U OPOPMIIEHHS] COOCTBEHHBIX HIEH, 00JeueHuss UX BYJIOOHYIO JUIS
pacnpocTtpaHeHus: popmy;

— - HaBbIKa YB@)XUTEJIHHOI'O OTHOUIEHUS K UY>KUM B3IJIsiIaM U HUjiesiM, 0OpMIIEHHBIMB paboTax
NPYTUX JIIOJIEH, APYTUX aBTOPOB — BJIaJIENbIIEB MHTEIEKTYaIbHON COOCTBEHHOCTH;

— HaBblKa MYyOJUYHOrO BBICTYIUIEHHS Tmiepel OoJIbIIoN ayauTopued, apryMeHTHPOBaHUS U
OTCTauBaHUs CBOEH TOYKHU 3pEHUS, OTBETOB Ha BOIIPOCHI CBEPCTHUKOB U B3POCIBIX, YOSKIEHUS APYTUX B
CBOEH IIPaBOTE, MPOABHKEHUS CBOUX UJIEH;

— HaBbIKa pabOTHI CO CIEUUATU3UPOBAHHBIMU KOMIBIOTEPHBIMU IMPOrpaMMaMHU, J1aOOPaTOPHBIM
000pyIOBaHNEM, TEXHUYECKUMHU YCTPOWCTBAMH, OMOJIMOTEYHBIMH (DOHIAMH U HWHBIMH PECypcamu, C
KOTOPBIMH MOXKET OBITh CBsI3aHa MPOEKTHO- HCCIEA0BATENbCKAs IEATEIbHOCTh MIKOJbHUKA.

Kpome Toro, pabora mKoJbHHKa HaJ MPOCKTOM WM HCCIEIOBaHHWEM OyJeT CIoCOOCTBOBATH U
Pa3BUTHUIO €T0 aJEKBATHOW CaMOOLIEHKH.

BapuanThl peajqm3anuu nporpaMmmsl 4 (OpMbI NPOBeEACHUA 3aHATHH.

JlanHasi mporpaMma paccyuTaHa Ha paboTy co IIKoJbHUKaMU 95-9 kiaccoB. Ilegarory BaxkHee
aKIEHTUPOBATh CBOE BHUMAHUE HE CTOJILKO Ha KaUeCTBE pe3ysIbTaTa MPOEKTa UiIH UCCIIEI0BAHUS, CKOJIBLKO
Ha TOM, YTOOBI yyalliuiicsa Mojay4yas 3HaHUS B TOM YHCIIe U Yepe3 BHIMOIHEHHUE MPAKTUYECKOro 3a/laHusl,
Jenan BBIBOJBI M YMO3AKIIOYEHHS HA OCHOBAaHMHM CBOETO HCCIEIOBAHUS, YYHIICS CpPaBHUBATh €ro
pE3yNbTaThl ¢ TEOPETUUYECKUM MaTEpUajIoM U UCCIEAOBAHUAMHM IPYTHX HIKOJbHUKOB. Takum oOpazom,
IIKOJIbBHUK OCBOUT OCHOBBI MPOEKTHO-HUCCIIEIOBATENIbCKON JIEATENbHOCTH M MPUOOPETET HABBIK
KPUTHYECKOTO OTHOIICHHSI K MaTepHaly.



[Iporpamma pa3buta Ha MOAYNIH, KOTOPhIE MOTYT OBITH HCIOJIB30BaHBl JIMOO YaCTHYHO, JINOO
nosHOoCThI0. Tak Momynb «Kak >KMBOTHBIE M pacTEeHHs! MPUCTIOCAOIMBAIOTCS (IBOIIOIMOHHAS SKOJIOTHS)
npearnonaraeTcsl Ui u3y4eHus B 5 wim 6 kiacce B TedeHue oxHoro rona (34 yaca B rox). Momynu
«OCHOBBIPACTCHUEBOICTBA» U « BHOTEXHONOTUs» paccunTaHbl Ha 68 4acOB U MOTYT OBITh pEaTM30BAHBI B
TeueHuu 2-x JieT (1mo 34 yaca B rof) win B TeueHuu 1 roga (68 yacos B roj). Bo BTopoM cityyae BO3MOXKHO
MPOXOXKIACHHE 000uX Moayel («OCHOBBIPACTCHHEBOICTBAY B 7 Wi 8 kiacce, « BHOTeXHOIOTHI» B 7 WIIH
8 xmacce). AnamornyHo Moy «MoJeKyJISIpHbIE OCHOBBI (DU3HONOTHH W  (apMaKOJIOTHH» H
«MoueKysipHbIE OCHOBBI CEJIEKIIUN» pacCUUuTaHbl Ha 68 4acoB U MOTYT OBbITh pean30BaHbl B TEUEHUU 2-
x et (nmo 34 yaca B rox) wid B TeueHuu | roma (68 wacoB B rom). Bo BTopoM ciiydae BO3MOXKHO
MPOXOXKJeHHEe oboux Moxayie («MonekyaspHble OCHOBBI celekiuuu» B 8 kiacce, «MosekyspHbie
OCHOBBI (PM3UOJIOTHH U (papMaKoiIorum» B 9 Kitacce).

MOXHO peKOMEH/IOBATh UCTIOIB30BATh MOIYNIN «Kak )KHBOTHBIEC M paCTCHHUS IPHCIIOCAOINBAIOTCS,
«OCHOBBI pPacTeHUEBOJCTBa», «MOJEKYISIPHbIE OCHOBBI CEJIEKIMW» B KadecTBE HEMPEPHIBHOTO
oOpazoBarenbHOro nukia (5-9 kmacc mo 1 yacy BHemenr0) Ui KJIacCOB arpOOMOTEXHOJIOTHYECKOM
HampaBiieHHOCTH. Moaynu «Kak >KMBOTHBIE W pacTeHHs HpucrocadiuBaroTcsy, «buorexnomorunm» u
«MounekynsipHble OCHOBBI (DU3HOJIOTHH U (apMaKOJIOTUU» B KaUeCTBE HEMPEPHIBHOTO 00Pa30BaTEIbHOTO
mukia (5-9 kmace mo 1 wacy B Hemenmo) JUIS KJIACCOB OMOTEXHOJIOTHYECKOTO HIIM MEIHIIMHCKOTO
HaIlpaBJICHUN.

B3aumocsBsa3p ¢ nporpammoii BocnuTaHus. lIporpamma Kypca BHEYPOUHOH JA€ATEIBHOCTH
pa3zpaboTaHa ¢ y4eToM peKOMEHAAlMi MPUMEPHOM MpOorpaMMbl BOCIUTAHMS, YYUTHIBAET MCHUXOJIOTO-
nefarornyeckre 0COOEHHOCTH TaHHBIX BO3PACTHBIXKATETOPUN. DTO MO3BOJSET HAa MPAKTUKE COCAUHUTH
o0Oy4aroulyl0 ¥ BOCIHUTATENIbHYIO JESTENbHOCTh I€arora, OpPUEHTHUPOBaThH €€ He TOJIbKO Ha
MHTEJJIEKTyallbHOE, HO U Ha HPaBCTBEHHOE, COIMANIbHOE pa3BUTHE peOeHKa. DTO MPOSBIIAETCS:

— B NPHUOPHUTETE JUYHOCTHBIX PE3YJbTATOB pealM3allMi MPOrpaMMbl BHEYPOUHOU AEATEIbHOCTH,
HaIIeIIINX CBOE OTpaKEHUE M KOHKPETU3AIHIO B IPUMEPHON MPOrpaMMEBOCIIUTAHUS;

— B BO3MOXHOCTM  KOMIUIEKTOBAaHHS  pa3HOBO3PACTHBIX  Tpymnm s OpraHU3aluu
poOpUEeHTAIMOHHON JESTENIbHOCTH IIKOJIBHUKOB, BOCIIUTATEIbHOE 3HAYEHHE KOTOPBIX OTMEUYaeTcs B
MIPUMEPHOI MporpaMme BOCITUTAHMUS;

— B UHTEpaKTHBHBIX (opMax 3aHITHA A UIKOJBHUKOB, OO0ECIEYMBAIOUIUX OOJBIIYI0 HX
BOBJICYEHHOCTh B COBMECTHYIO C IM€JaroroM M JPYTrUMHU JETbMHU JAEATEIbHOCTh U BO3MOXKHOCTD
o0pa3oBaHMs HAa €€ OCHOBE JIETCKO-B3POCIBIX OOIIHOCTEN,KIII0YeBOE 3HAUEHUE KOTOPHIX AJI1 BOCIIUTAHUS
MOIYEPKUBACTCS PUMEPHOUTTPOrPaMMOI BOCIIUTAHUSI.



Oco0enHocTu paGoThHl y4YUTeJs MO MporpamMme. 3agada y4HUTEIs COCTOMT B TOM, YTOOBI
COIIPOBOXKJATh IMpOIecC MPOPECCHOHATHLHON OPUEHTAIINH LIKOJBbHUKA, PACKPHIBasi MOTSHIUAN KaXIO0TO
Yyepe3 BOBJICYCHHE B MHOI'000pa3HYIO JESTelIbHOCTh, OpPraHM30BaHHYIO B pa3HbIX (opmax. IIpu sTom
pe3yabTaToM pabOThl y4YUTENs B MEPBYIO OYepelb SBISCTCS JHYHOCTHOE PAa3BUTHE YYaIIEroCs.
JIMYHOCTHBIX PE3yJIbTaTOBYUYUTEIb MOXKET JOCTUYb, YBJIEKAas YYEHHMKAa COBMECTHOM M MHTEPECHON MM
000OMM JIeSITENIFHOCTBIO, YCTaHABIMBAas BO BpeMsl 3aHATHH J0OpOXKENaTeIbHYIO, IMOAICPKHBAIONIYIO
aTMocdepy, HachIIas 3aHATHS IICHHOCTHBIM COJICPKAHUEM.

[IpuMmepHas cxema npoBeAEHUS 3aHATUH 110 IPOrpaMmme:
OObsicHEHHE TEOPETUUECKOT0 MaTepuaa o TeMe.

2. TloArotoBka K JKCIEPUMEHTAIBHOMY 3aHATUIO, OOCYXkIEHHE OOBEKTOB ISl MPAKTUYECKOTO
3aHSTHSL.

3. [IIpoBeineHHe NPAaKTUYECKOTO 3aHATUS — OCHOBHAS 3aada OCBOEHHME METOJOJIOTHH JAHHOIO
AKCIEPUMEHTA.

4. ITo oxonuannm OpCAJIOKUTL JACTAM, KOTOPBLIC 3aWMHTCPCCOBATIMCH JAHHBIM OJSKCIICPUMCHTOM,
Pa3BUTH €r0 B HCCIIEI0BATENbCKHI MPOEKT. 11 7TOro Heo6XxoAUMO 00CyIUTh 00BEKThI, KOTOPBIE YUEHUK
OyZieT uceae10BaTh, COCTABUTH IIAHIKCIIEPUMEHTA.

[ToMou4b yueHUKY MpOaHATU3UPOBATh PE3YJIbTATHI SKCIIEPUMEHTA.
OHGHI/ITB PE3YIbTAThL HpOCKTHO-HCCHe)IOBaTeHBCKOﬁ ACATCIBHOCTH IIKOJBHUKOB MOXHO B
IMpoNHeCcCce 3alllMTbl UMW CBOUX pa60T B paMKax IIIKOTBHOM Hay4YHO- npaKTqucxoﬁ KOH(l)epeHHI/II/I.



COJIEP)KAHUE KYPCA BHEYPOUHOU JEATEJbHOCTH

Monyap «Kak KUBOTHble M PAaCTeHHs] NPUCHIOCAOJIMBAIOTCH» (IBOTIOLMOHHASA IK0JIOTHA) 5-6
kJyaccesl (34 yaca)
Mot uccneoyem sncuswie oovexkmot (6 uacos)

CBolicTBa U CTPOEHME KUBBIX OPraHU3MOB (CTpOEHHE KJIeTKH). Bua, 0coOb — opranu3M Kak eguHast
cucrema. Apanrtanuu (nmpucnocoOnenus). IlonsTre romeocrasa >xuBoro opranm3ma. CrocoObl ero
MOIIEPKAHUSL.

[TonsTre BapuaTHBHOCTH MpU3HAaKa. McciienoBarensckue padoTsl «Bee i (cHHUIIBI, 6e1Ku, Oepesbl
U T.J.) oguHakoBble? DOTOKBECT.

Orpanudenuss Mopgojorndeckux M (¢usnosorndeckux anantanuil. Ilouemy opraHuzMbel He
CTAHOBATCA OCCKOHEYHO OOJBIITUMH, MaJICHbKUMHU, BcesaHbIM. [Ipaktuueckas pabora «CoctaBisiem
KHUTY PEKOpPJIOB PaCTEHUM U dKUBOTHBIX HAIIETO KPash».

Bnusnue oxkpyscaroweii cpedwl na sncugwvle opeanusmsl (12 uacos)

®daxkTopel OKpyKarollehd cpeapl (abuoTuyeckue, OHMOTUYECKHE, AaHTPOIOTeHHbIe). I[Ipumepsl
abuoTH4ecKkux (pakTopoB, OKA3bIBAIOIINX OCHOBHOE BIMSHUE HA )KU3HEAEATEIHbHOCTD )KUBBIX OPraHU3MOB:
TeMIlepaTypa, CBET, BIaXHOCTh. [IpakTuyeckoe 3aHsTHe «lIBeT u Temno» (KyOWMKH Jibja B3BECUTb,
MOJIOKUTH B yaliku [lerpu Ha pa3HouBeTHYIO Oymary, uepe3 30 MUHYT B3BECHUTh 3aHOBO — KTO ObICTpee
pactasn). Ilpaktuueckoe 3anaTtue «Uto pacTtBopsieTcss B Bome» (dKCIEpUMEHT <«OKHIKHI TOMY).
[IpakTueckoe 3anstue «uddysus BemecTB B Boae (pacTBOPHI)», «/IBIKEHNE PAaCTBOPOB MO LBETKY.
[IpakTuueckoe 3ansatue «Jlem mmaBaer B Boje (aiicOepru, 3amep3aHue BOJOEMOB)». [IpakTuyeckoe
3aHsaTHE «Jlem mpu 3aMep3aHuu pacmupseTcs» (pa3pynieHue KaMmHs (MMOYBOOOpa3OBaHUE), 3aMep3aHUE
KJICTOK).

OcHOBHbBIE 3aKOHOMEPHOCTH MPUCIOCOOJIEHUSI KUBBIX OPraHU3MOB K aOMOTHYECKUM (aKTopam.
[IpucriocoOneHuss K OCHOBHBIM aOHMOTHYECKUM (akTopaMm: TeMmIeparypa, BIJIAKHOCTh H CBeT.
[IpakTueckoe 3anarue «llly6a» (KyOuku Jiba 3aBepHYThH B pa3HbI MaTepHall, B3BecUTh). [IpakTuueckoe
3ansaTue «lIurMeHTe» (MOXHO pa3[eNuTh Ha BaTMaHe KpacuTenu u3 QuomactepoB». [IpakTuueckoe
3ansTHe «KakKMBOTHBIE TUIaBAIOT B BOAE» (DKCIEPUMEHT C MUIETKOM ).

Uccnenosarensckue padotsl «BrnusHue cBeta (Teria, BIAXKHOCTH, COCTaBa MOYBbI)HA PACTEHUS B
€CTECTBEHHBIX MJIM UCKYCCTBEHHBIX YCIOBUAX» (Ha JOCTyITHOMMATEpHaIe).

Bszaumooeiicmeusn sncusvix opeanuszmos (4 uaca)

buotnueckne  dakTtopbl. 3aKOHOMEPHOCTH  Pa3BUTUA  MEXKBUIOBBIX  B3aWMOOTHOILICHUH.
KosBomionius  (XMIIHUK-KEPTBA; Mapa3uT-XO3iMH) OBOJIOLMS  CTpaTeruil  JOObIBaHUS  MUIIH.
CommanbHocTh. Bupbi-Bcenenunl. Ilepeuennr pacrenuii- Bpeauteneir. HMccnemoBaTenbckas paboTa
«HaOnronenus 3a B3aMMOOTHOIICHUSAMU



HccnenoBarennckas pabora «HabmoneHus 3a B3aMMOOTHOLICHUSMUKUBOTHBIX TPU JOOBIBAHUM THIIH
(KOpMYIIKHM 7S OTHL, JUI1 FOPOJACKUX WM CEIbCKUXKUBOTHBIX). BeO-kamepb». MccnenoBarenbekas
pabota «PacnpocTpaHeHre BUAOB- CHHAaHTPOIIOB B HAIIEW MECTHOCTIY.

4. Yenoeex 6 scusnu pacmenuii u ncueomnwix? (6 uacos)

Antporniorennsie (akropsl. [IpaBaa mu, 9To MEepBOOBITHBIE JIOIU KU B TAPMOHHUHC MPHPOJION.
OpomaniHiuBaHUE U MPUPYUYCHHUE KUBOTHBIX M PACTEHUH. 3aueM cliacaThb BBIMUPAOLIME BU[bI, KaK 3TO
nenatb. KynbTypHble pacTeHus u ux aukue npenku. [louemy BaxkHO MX coxpaHaTb. PasHooOpasue
KyJbTYPHBIX PacCTEHUH M MX 3HaU€HUE B XKU3HU yenoBeka. KpacHas kuura Bamei tepputopuu. Ocodo
OXpaHsieMble TEppUTOpHUH, 3anoBeHUKH Poccum u wmupa. Ilpaktuueckas pabora «PasHooOpasue
KYJbTYPHBIX PaCTCHHI B BallIlEM PETHOHE.

UccnenoBarensckas pabora «BiusHHE aHTpONOreHHBIX (PAKTOPOB HA pa3BUTHE pPACTEHUI B
ropo/Jie/HaCeIEHHOM ITYHKTE.

Okckypceusi/mpaktuueckas padora «OOIIT B BaiieM peruoHe — yHUKaJdbHbIe OOBEKTHI IPUPOIBDY.

5. Jkonozuueckue nuwiu (6 wacos)

buocdepa — onna u3 BakHenmux 06omouek 3emiid. UTo Takoe «IKOJOTUUECKUE HUIIN» U KaK OHU
dbopmupyrorcs? dopMupoBaHWE 3HAHUN IO OHMOPa3HOOOPA3WI0 >KU3HEHHBIX (OPM, MOBEICHUYECKUX
MPUCTIOCOOICHUH, MOTM(DUKAITMOHHAS N3MEHUYMBOCTh (Ha 0a30BOM ypoBHE). PacTuTenpHbIe cOOOIIEeCTBa
U UX TUIBL. Pa3BUTHE U CMEHBI PACTUTENBHBIX COOOIIECTB.

UccnenoBarenbckue paboThl «DKOJOTHYECKHE HUIIM BOKPYT TeOs — omnucaHue ¢(pakTopoB
OKpYy Karotei cpeasl». MccnenoBarenbekue paboThl « DEHOIOrHYeCKUE HAOTIOACHUS.

Moayab «OcHOBBI pacTeHHEBOACTBa» /-8 KJiacchl (68 yacoB)

1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)
Uro-Takoe pacTeHHEBOJCTBO: OCHOBHBIE (haKTOpbI BhIpalMBaHUs pacTeHui. McTopus pa3BuTHs

arpoxumMudeckux 3HaHui (padotsl M.B. JlomonocoBa, 0. Jlubuxa, byccenro, B.B. [lokyuaeBa, K.A.
Tumupszera, [1.A. Kocteruesa, JI.H. [IpsaumnaukoBa u ap.). [Ipaktudeckas padota «bouka JInbuxay.

2. Azpomexnuueckuii sxkcnepumenm (6 uacoe)

[IpaBuia mMocTaHOBKHM arposKcrepuMeHToB. [locTaHOBKa SKCIIEPUMEHTOB € pacTeHUsIMU. Bbioop

TE€MbI, COCTaBJCHHE THUIOTE3bl, LEIM M 3a7ad OKCIEPUMEHTAa IO BBIPAIIMBAHUIO PACTEHUN B
KOHTponupyemor cpene. KoHTponu, NOBTOPHOCTH, IIpOBeIeHUE OHKchepuMeHTa. l[limanupoBanue
skcniepuMenTta. OleHKa pe3yibTaToBIKcrepuMenTa. McenenoBarenbckas pabota «DakTopsl, BIUSIONINAE
Ha IIpopacTaHue ceMsiH (POCT IPOPOCTKOB)».
OcBoeHHE TEXHOJIOTHH KPYTIOr0IMYHOTO BhIPAIIMBAHMS CaJaTOB U MUKPO3EIECHU



B KOHTPOJIMPYEMBIX MCKYCCTBEHHBIX YCIOBUSX. COOp YCTaHOBKM Uil BBIpAIlMBAaHUS PACTEHUHA B
KOHTPOJIMPYEMBIX YCIOBUSIX.
Ponv xumuueckux 3nemenmos 6 numanuu pacmenuii (20 uacos)

Bogna. PactBop. BbITsDKKa. AHHOHBI, KaTHOHBI, 3JeKTponpoBojgHocTh W pH pactBopa. Ponb
XUMHUYECKHUX OJJIEMEHTOB B NMTAaHUU pacTeHuil. IlomyueHue mNUTATENBbHBIX BEIIECTB PACTCHUAMH.
[Ipaktudeckas padora «Cxembl MUTATEIBHBIX PAaCTBOPOB. PacueT 103 ynoOpeHWid Ui NMHUTATEIBHBIX
PacTBOpOBY.

YnoOpeHusi: opraHudeckue, MUHEpaTbHbIe, MUKPOOHOJIOTHYECKHe. THUIBl NMUTAHUS PACTCHUU.
BoznymiHoe u MuHepanbHOe (KOPHEBOE) NUTAHME pAcTeHMH. TpaHCHOPT NUTATENbHBIX BEILIECTB
pacTeHMii: BOCXOSIIMN U HUCXOAAIIMH ToK. Baxknelime kanuiinele, pochopHbIe U a30THBIE YI00pEeHMUS],
ux cBoicrtBa. Ilpocteie u crnoxuble ynoOpenus. [Ipaktuueckast pabora «IIpaBuna cmemuBaHUS
yaoopenui» Ilpaktudeckass paborta «IlutaHue pacTeHuii: TEXHOJOTHS MPUTOTOBIEHUS MUTATENIbHBIX
PacTBOPOB ISl pa3HBIX KYJIBTYpPY.

PocT u pa3BuTHE pacTeHMii: dTanbl OHTOreHe3a, (PaKTOPbI, BIUSIONIME Ha POCT PAacTEHHIl: CBET,
TyCcTOTa MocajokK, muTanue, cyocrpart. [lpakTtuyeckas padora
«MOHHTOPUHT MUHEPAIBHOTO TUTAHUS PACTCHUID.

Oco0eHHOCTH TUTaHUs paCTEeHUM a30TOM. A30T U €ro 3Ha4eHUE B )KU3HU pacTeHnil. @opmbl a30Ta
U UX IIpPEeBpalIeHUE B MOYBE.

Uctounuku docdopa misa pacrenus. 3HaueHue Gocpopcoaepkaux coeqUHEHUNB KieTke. Pomib
MaKpOIPTUUYECKHX coeArnHeHUH (hochopa B SHEPreTUUIECKOM OOMEHE.

Bnusaue kanus Ha pu3ndeckre CBOMCTBA IPOTOIIA3Mbl, HAa (PEPMEHTHI YIIIEBOAOPOIHOTO OOMEHa,
cuHTe3 OenkoB W 1p. Ponb kamuss B mojjepkaHMM HOHHOro OanmaHca B TKaHAX, B IIpoleccax
CaMOpPETYJISILUY.

PerynsaropHas u cTpykTypooOpa3oBaTesibHasi posib Kalbls. Y4yacTue B 00pa30BaHUU KIETOYHOM
CTEHKH, IIOJ/IeP’KaHUH CTPYKTYPbl MEMOpPaH M PETyJIsALMs UX IPOHUIIAEMOCTH.

3HayeHHe MarHus B MeTaboim3Me pacTeHuil. MarHuii B cocraBe XJIOpOQHIUIA, CXOJCTBO
xJiopousia ¥ reMoryioOnHa Kak CBUJETEIbCTBO €IMHCTBA OPIraHUYECKOTO MHpA.

Cepa u ero OCHOBHBIE COCIUHEHMS, UX POJIb B CTPYKTYPHOM OpraHW3alMU KJIETKH,ydacTHE B
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX.

MukposnemenTsl. IlpeacraBieHuss 0 poiaM MHUKpPO3JIEMEHTOB B MeTaboJIM3Me pacTEeHUil.
Oco6eHHOCTH MOCTYIUIEHUSI MUKPOJIEMEHTOB B pacTeHHs. CHHEpru3M HaHTarOHU3M 3JIEMEHTOB ITUTaHUS
pacTeHu.

PacTturenbHas 1uarHoCTUKA U METO/Ibl HICHTU(UKALIMH HeI0OCTaTKa/U30bITKA SJIEMEHTOB TUTAHUS.
IIpakTtuyeckas pabora «PacTurenbHas JUarHOCTUKAY.

HccnenoBatenbckas padota «OeHKa COCTOSHUS KOMHATHBIX pacTeHUl, pacTeHUIHA IIKOJIbHOM
TEPPUTOPUHU, YCTAHOBKA MPUYMH NATOJIOTMYECKUX COCTOSIHUH (IIpH



HAJIUYUN)».
HccnenoBaTenbckas pabora  «OneHKa  BIUSHUS  Pa3IMYHBIX  DJIEMEHTOB  Ha

COCTOSIHME PACTEHUH (COCTABJIICHUE PA3JIMYHBIX TOJAKOPMOK)».

Pezynamopul pocma pacmenuit. 3auwguma pacmenuii (4 uaca)
[lonstue o perynaropax pocrta pacteHud. CTUMYJISITOpPbl pocTa — (UTOrOPMOHBI (ayKCHHBI,

ru00eperUIMHbI, TUTOKMHUHBI). MHrHOUTOpHI pocta pactenuid: 1. mpupomHbie (abCru3oBast KACIOTa |
HEKOTOphle (DEeHOJBHBIE BemecTBa (MKyMapoBas, KOpHYHAsl, CAUIMIOBAs K-ThI), 2. CHHTETHYECKHE
(MopdakTuHBI, peTapAaHThl, Ae(OTMAHTHI, ACCUKAHTHI, repOHuub). DUTOMOHHUTOPUHT U OICHKA
coctostHus pacteHuil. CoBpeMeHHbIe criocoObl MoHUTOpUHTa. [IpakTrueckas padora « DUTOMOHUTOPUHT
U OILIEHKa COCTOSIHUA pacTeHuil. COBpeMEHHbIE CIIOCOObI MOHUTOPUHI .

Uccnenosarensckas padora « BiusHue rerepoaykcuHa Ha mpopacTaHue (pOCT Ha pa3HbIX CTaIUsX,
B Pa3HBIX YCIIOBHSX) PA3IMYHBIX PACTEHUID.

3amura pacTeHU OT BpenuTenel: ocHOBBI Ouomeropa. Ilpakruueckas pabora
«I/IHCCKTapI/H/II IIpaBrJia U YCJIOBHA pa3BECACHH S IMOJIC3HBIX HACCKOMBIX».

Boonas, necuanas u noueennasn Kyibmypol, ux npumenenue ¢ svipaujueanuupacmenuil. Ouzuonozun
pacmenuii (8 yacos)

Bomnasi, mecuaHas w TIOUBEHHas KyJbTYpPhl, WX TPUMEHEHHE B BBIpAIIMBAaHUU PACTCHHI.
[IpoBenenue Boabl B KOpHE U cTebne pactenuid. [IpakTudeckas pabora
«KopHeBoe 1aBiieHue.

Bopaublit pexxuM pacTeHuil: CTpoeHNe YCThUIL: (PaKTOPBI, BIUSIONINE HA UX PACKPBITHE U 3aKPBITHE.
3HaueHue MexaHu3Ma peryysiiuy ucnapeHus Binaru pacrenuem.lIpakruyeckas pabora «lIpurorosnenue
npernapaTa yCThUIl METOJIOM CJIETIKa.

UccnenoBarenbckue paboThl: «BiausHue yCIOBUN COAEpKaHUs PAaCTEHUH Ha KOJTUYECTBO YCTHHUID.
@doToCHHTE3 — YHUKAIbHBIM Mpouecc pacreHuid. TemHOBas u cBeToBas (as3bl POTOCHHTE3A.
3naueHue GOTOCHHTE3a [ JKUBBIX opraHu3MoB. [IpakTuueckast pabota
«DyHKIMOHANIbHAS TUArHOCTHKA PACTeHU MO aKTUBHOCTH XJjoporactoByliccnenoBarensckas padbora
«Omnpenenenune xjopoduiia A u b, ouieHka QOTOCHHTETHUECKONH aKTUBHOCTU PAacTEHUN U (HaKTOPOB,
BIIUSIIOLUX HA HEEH.

@dakTopel poCTa pacTeHHil: BO3AyX H adpaunusa. l[log3eMHOe [bIXaHUWE pPACTEHUH: COCTaB
MMOYBEHHOT'0 BO3/TyXa, ra3000MeH. ['a3000MeH mpu OecriouBeHHOM BhIpaniuBanun. [Ipaktudeckas padora
«Aspamusi, CO2 u O2. [pixanue pactenuit». [Ipaktudeckas pabota «/[pixaHue pacTeHUI: OIEHKA
WHTEHCUBHOCTH JIBIXaHUS PACTEHUNH TUIO0BY.

Uccnenosarensckue pabothl: «BnusHue crocoba BbIpamuBaHus (COCTaBa MUTATENBHOW CMeECH,
CXEMBbI BHECEHHSI) HA POCT U Pa3BUTHSI PA3JTUYHBIX PACTECHUII.



6. Kynvmypnuie pacmenusn. Coepemennvie acnekmul cenexyuu (20 uacos)
Kak wuenoBex cranm wucnosb3oBaTh pacTeHua? CBsA3b pa3BUTUS LUBUIM3ALMU YEJIOBEKA U

oJloMallIHuBaHuA pacteHuil. Jlomectukanus. [{uckyccus «JlomecTukanus, BCE JIM PACTEHHS U )KUBOTHBIE,
KOTOpbIE KUBYT pPSAJIOM C YEJIOBEKOM MM OJOMallHUBaIOTCA? MOXKHO JIM CUMTAaTh TapakaHa
0JIOMAITHEHHBIM >KUBOTHBIM ?»

HacneactBeHHOCTh ¥ M3BMEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OpraHU3MOB. MI3MEHYHBOCTD.
Buner u3menunBocth. [Ipaktudeckas pabora «MoaudukanmonHas W3MEHYHBOCTh (JIUCThS, UTOJKH C
OJIHOTO JIEPEBA)».

I'en — maTepuabHBIA HOCHUTENIb HACIEACTBEHHOCTH M U3MEHYMBOCTH. HyKIIeMHOBBIE KHCIIOTHI.
Jlokanu3zanusi reHETHYECKOTO MaTepuaia B kietke. Jlenenue kinerok. Perumkanus JJTHK. OcnoBHas gorma
MoseKyssipHoi  Omosioruu. Tpanckpurmums. Tpancnsauus. Mytanuu. I[lpaktudeckas padota «l'eH —
WHCTPYKIMA MO COOpKe KJIETKU (Ha Oucepe wim KOHCTpykTope)y. [IpakTudeckas pabora «MyTtanus Ha
OytepOpoae (000l OOBEKT W3 TpeabAylied paboThl, TIeé M3MEHEHHE HHCTPYKIIMH TPHUBEIET K
W3MEHEHHUIO BHEITHETO BUa OOBEKTA)».

DddexT OyTHIIIOUHOTO TOPIBIINIKA M TeHEeTHUYecKoe pazHoobOpasme. Uto Takoe reHOaHK? 3adem
COXPAHATh '€HEeTHYECKHE pecypchl pacTeHHii? OCHOBHBIE CIOCOOBI COXPAHEHUS FEHETHUECKUX PECYPCOB
pactenwuii (ex situ u in Situ).

3nauenne pabor H.M. Basunosa. 3akon TOMOJIOTHYECKUX PsoB. LleHTpsI
MIPOUCXOXKACHUSA KYJIbTYPHBIX pacrennii  H.M. Baswiosa m IL.LM. JXykoBckoro.
[TpakTrueckas padora mo rpymnmnam «OTKyJa Ha HAIKX CTOJIaX (PYKThI/OBOITH/3I1aKkny. OCHOBHBIC
METOOLI  CEJIEKIIUH. ['ubpuauzamms. ®opmbl  otOopa.  OcCHOBHBIE
HAIpPAaBJICHUS CEJIEKIMH: YIyYIIeHUE YPOKaHOCTH, YCTOMYMBOCTU K OMOTHYECKUM HaOMOTUYECKUM
(dakropam. [IpakTudeckas padorta «BripammBaem ropox. Kak nposectu

CKpEILMBAHUE Y TOPOXay.

Ectp mu sxu3nb B npobupke? buorexHonorus KyabTypHbIX pacTenuil. MccnenoBarenbsckas padboTa
«BpIpamuBanue pacteHuid B TpoOHpKe» (MOXKHO BOCIOJIb30BAaTHCS pPE3yJbTaTaMH MPEAbIAyIIHX
AKCIEPUMEHTOB [0 COCTABJICHUIO MUTATEIbHBIX PACTBOPOB JUIsl PACTCHMUIA).

Kak yenoBek MmoxxeT MoauduiupoBaTh pactenus? I 'enetnueckoe pegaktupoBanue. CoBpeMeHHbIe
MOIXO/Ibl M JOCTUKEHHS TeHETUYECKOT0 pelakTupoBanus pacteHuil. [lpakruueckas paborta «l'eHoMHbBIE
HOXKHUIIBI (MoenupoBanue padbotsl cuctembl CRISP-Cas).

7. Pacmumenvnas npodykuyus. (8 uacos)
Hanzemubie 1 moazeMHuble opranbl pacteHuid. [loGer u BUIOM3MEHEHHBIN OOErpacTeHUIA.

CriocoObl pa3MHOXKEHHUS PaCTCHUI.
[Tonstue 0  KauecTBe MPOJYKTOB MUTaHUS. [TpoGiembr KOHKYPEHIIUU
OTEUECTBEHHBIX MPOAYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTUCTHKA TOCTAaBKU U CPENICTBA



COXpaHeHHUs NpoAykroB nuTaHus. Ilpaktuueckas pabota «lIpenenbHO IOMyCTUMBbIE KOHLEHTpALUU
(ITAK) 1 meToapl KOHTPOJIs 0€301aCHOCTU PACTUTENBHBIX ITPOJYKTOB IUTAHUS.

MuKkpo3enenb: TMOJIe3HOCTh M TexHojorus. MccrnemoBatenbckas pabora «OreHka KayecTBa
BBIPAIIEHHOW MUKPO3€eIeHn» (JIN00 CBOA, IMOO M3 Mara3zuHa).

Xumudeckudt  aHanmm3  nponykiuu.  OcHOBBI  criekTpodoromerpuu.  [loTeHrmomerpus.
Xpomarorpadusi. Ilpakruueckass padora «MeToapl OICHKM KadecTBa PACTHUTEIBLHOW MPOMYKIIUU:
XpaHEHUE U COXPAaHHOCTb MMUTATENIbHBIX BELIECTBY (110 TOCTYITHOMY 000pYI0BAaHUIO).

Uccnenosarensckas pabora «Ompenenenue BuramuHa C METOAOM OOpaTHOrO TUTPOBAaHUS B
JI0/1aX Ha pa3HOM CpPOKe (Croco0e) XpaHEHHUs.

Monyab «MoJsekyJisipHble 0CHOBBI (pu3HoI0ruu U (papMakoJorum» 9 KJace
(68 uacoB)

Duszuonozuueckasn xumus. (20 uacos)
Beenenue. buorennsie anemenTsl: oprasorensl: O, C, N, H. AxtuBHBIE (pOpMBI KHCIIOpOAA, UX

MIOJIyYEHHUE, HEUTPAIA3ALH.

MakpoasieMeHTBI: MPOIEHT COJEPKaHUS B OpraHU3Me, BHITIOJNHAeMas (YHKIUS, COJEpKaHUE B
npoaykTax mutanus. Ca2+ - CBSI3BIBAIOIINE OCITKH, JCTIOHUPOBAHUCKAIBITUS, PETYIISAIUS YPOBHS KaJTbITUS
B OpraHU3Me: TOPMOHBI OYeK. Mg — cTpoeHue XJIopoduilia, €ro akTUBAIUS COTHEYHON YHEPTUEH.

MukposJIeMeHTBI: B KaKHX MOJIEKyJaX COJIep)Karcs, BHITIOJNHsIeMas (PYHKIUsS, COAEp)KaHWE B
npoaykrax nuTaHus. [lociencTBus mepeao3MpOBKHM MHKpOdJIEMEHTaMU. Fe€ — ycBamBaeMble THITBI
COCIMHEHHH jKelie3a. [ eMOnmpoTenHbl, TeMOIIMaHuH, MUTOXpOoMbl. CU — yCBOEHHE U TPaHCHOPT MEIH.
benku, cogeprkamnue menp. [laTonorudeckue cuaapomsl Menke u BuiibcoHa, cBsi3aHHBIE ¢ META00TM3MOM
MEJIH.

Tokcuunbie 3neMeHThl [lepuoauyeckoi cucTemsl uisl opranusMa. BivsiHue HegocTaTka Makpo 1
MHKPORJIEMEHTOB Ha KMBbIE OPTaHU3MBI.

UccnenoBarenbckass pabora «KomuecTBeHHas OIEHKA COJACPKaHUS MHMKPOIJIEMEHTOB WU
BUTAMHHOB B IUILEBBIX MPOTYKTAX»

Kupsl. 3a0osieBaHus YeJIOBEKa, CBSA3aHHBIC C HAPYLICHUSIMH KMPOBOIO OOMEHa.

JucnunuaemMun.
VYrieBoapl. 3a001€BaHUS YEIOBEKA, CBSI3aHHBIE C HAPYIICHUSIMU yriieBogHOrooOMeHa. CaxapHbIit

nuader.

benku. Crpoenmne. 3a0oneBaHusi 4YeIOBEKa, CBs3aHHbIE C HApyIICHUAMU OEIKOBOTO OOMEHa.
Oyukimu 6enxoB. Depmentsl. Mexanusm neiicteusi. Kiacebl ¢epmenTatuBHbIXxpeaknuid. KopepmeHThI.
[Ipaktuyeckoe 3ansTHe «KauecTBEHHBIE PEaKIIUU Ha OPTaHUYECKHE MOJICKYJIbD». [IpaKkTHUecKoe 3aHATHE
«[enaryparust 6enkoB» [IpakTuueckoe 3ansaTHe «M3y4eHne aKTHBHOCTH aMHJIA3bI».

ButamuHbl KupopacTBOpHMBIE, BoJIOpacTBOpuMble. [IpeBpaiieHMe BUTaMHHOB B aKTHUBHBIC
(dhopMbI KOPepMEHTOB. ABUTAMHHO3BI.

OcHOBHBIE TUIIBI META0OIMYECKUX peakiuil. buosnepreruueckue mporecchl. [nmukonus. [ukn
Kpebca. llenp mnepeHoca smekTpoHOB. OKHCIEHHE S>XHPHBIX KHcIOT. Karabamu3Mm aMUHOKHCIOT.
I'moxoneorenes. CHHTE3 yriieBOIOB, OEIKOB, KUpOB. MeTabonutudeckue 3adboneanus. [Ipaktudyeckoe
3ansTHe «Penienne 3aqad Ha YHEPTeTHUECKU OOMEHY.

Knerka. [lonarue memOpanbsl. @yHkuuu MeMOpaH. Buniel TpaHcmopra B KIETKY.



MemOpanHbie OopraHouabl. 3a00JIeBaHUsl CBSA3aHHBIE C HapyIIeHHEM pabOThl MEMOpaHHBIX OpraHel,
00JIe3HN HAKOTIJICHUS. THITbI KOHTAKTOB MEX/y KJIETKaMU.3HAaYeHNE MEKKICTOYHON KOMMYHUKAIIUH JUIS
310poBbs opranusMa. Ilpakrnueckoesanstue «/luanus (kaeTouka Tpayoe)».

SAnpo. VYpoBHM  yNakOBKM  XpOMaTHHA.  XPOMOCOMHBIE  TEPPUTOPHUH.
HememOpanHbIie OpraHouIbI.

Monexynapuas ouonozus. (20 uacos)

OcHOBHBIE BEXU PA3BUTHUS MOJICKYJIIPHON OMOJIOTHH.

Hyxnennoseie kucinotel. OCHOBHBIE MPUHIMIIBI cTpoeHUs. [IpakTuueckast pabota

«Buinenenne JIHK u3 6anana». [Ipaktudeckas padora «Moaens JJHK-opurammy. [IpakTideckas padora

«Omnpenenenne kadectBa npenaparoB JIHK ¢ mnomompio cnektpodoromerpun» (MpH HaIUYUU
0o0opyI0BaHUs).

Matpuunsle cuHTe3bl. Perumkanus — OCHOBa KIETOYHOrO JesieHus. [IpuHIMMBI pervKanim.
[IpakTnueckas pabora «PemnukaruBHas mamuHa (Urpa-gemMoHcTpauus)». [Ipaktuueckas padora «IILIP
(Monenp amIduKanus Ha Oymare)».

Mytauuu. Yrto BeI3bIBaeT u3MeHeHuss B cTpoenun JIHK. Ilpunnuner penapamuu. TpaHckpumnus.
[IpakTnueckas pabota «Cuna mpoMoTopay.

I'enetnueckuit kon. [IpakTuueckas padota «Permenue 3a1a4 Ha TEHETHIECKUN KOI» TpaHCIIsIus.
[IpakTnueckas padbota «DoIIUHT OEIKOBY.

Opranuzanus reHoMa BUpycoB [ IpoTHBOBUpYCHBIE CPEICTBA, MEXAHU3MBI UX JEHCTBHSL.

Opranuzanus reHoMa OakTepuit AHTHOAaKTEpHUATIbHBIC Mpenaparsl.
UccnenoBarenbckas padora «PacnpocTpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OakTepuity OpraHu3aus
reHoma dykapuoT ['eHomMHOe pemaktupoBanue. IIpakTudeckas padora «PaboTa B COBpEeMEHHBIX

reHeTH4ecKux Oaszax maHHbBIX. [IpoBenenwme In silico

aHaJIMU3a MOCJIeA0BATSIBEHOCTEH IT'€HOBY.

Dapmaxonozus (28 uacos)
[TonsTue o nexapcrBax. [[pUHIUIIBI TOIX0/a K TOUCKY HOBBIX JICKAPCTBEHHBIX cpecTB. CKPUHHHT

u ero MetoJiel. MccnemoBarenbekast padoTa « IKCIIEPUMEHTHI 110 OTPEICIICHUI0 TOKCUYHOCTH BEIIECTB Ha
apTEMUIUIXY.

ITytu BBemenus JIC. dapmakoKMHETHKA JIEKapCTBEHHBIX BellecTB. BcackiBanue (abcopOius)
nekapcTtB. OCHOBHbIE MEXaHHM3Mbl BCACBhIBAHUA. TPAHCIOPT JIEKAPCTBEHHBIX BEIIECTB. ['€Hbl U OenKu
niepBoii (haszbl buoTpanchopmanuu. [1yTu BeIBeIeHUS IEKapCTBU3 OpraHu3Ma. JKCKpelus U STUMUHALINS.
I'ensr m Oenku BTOpOil (a3er OuoTpanchopmanuu. DapmakoauHamuka. [JaBHOe W TOOOYHOE,
PE30pOTUBHOE U MECTHOE, TPSMOE, HEIIPSIMOE U PeIICKTOPHOE JACHCTBUE.

Buner B3aumopeiictBusi nekapcTB. CHHEPru3M M aHTarOHW3M MPU COBMECTHOM



JECUCTBUHU JIEKAPCTBEHHBIX BEIIECTB, X PA3HOBUIHOCTH.
TpancmeMOpaHHBIH CUTHATHHT. THIIBI KIETOYHBIX pelenTopoB. MemMOpaHHbIe: HOHHbBIE KaHAJbI,

KaTaJIMTHYECKUE U conpspkeHHble ¢ G-0enkamu; BHYTPUKIETOYHBIC: UTOIIA3MAaTUYECKHE U SCpHBIC.
MexaHu3MBbl JIMTAHA-PELIEITOPHOTO B3auMojeicTBUA. CeleKTUBHOCTh (M30MpaTENIbHOCTD) ACUCTBUS,
CBSI3b «XMMHUECKas CTPYKTypa — (hapMaKoJIOTHIeCKasi aKTHBHOCTH BELIECTBY.

PapMaKoIOrH4eCKON MOIYJIALMY CHHAIITUYECKON XOJIUHEPTUYECKON nepenadyu. MoseKysapHbli
MEXaHU3M JCUCTBUS M (DapMaKOIOTHYECKHE CBOWCTBA M- XOIMHOOIOKATOPOB, TaHTIHOOIOKATOPOB H
KypapernonoOHbIX cpeacTB. DapMakoIOorHuecKasi peryJysius aKTUBHOCTH aJApPEHEPTHYECKOrO CHHAIICA.
AJPEHOMUMETHKH, aApeHOOIOKATOPhl, CHMIATONMUTHKH. [IpakTiudeckas pabdora

«BnusHue agpeHanuHa Ha cep/IeYHbIe COKpaIIeHUs (MPOrpaMMHOE 00ecTieueHuE)».
MonekynsapHas HapMakoJoTusi aHTUAJUIEPTUYECKUX CPENCTB. [ MICTaMHUHOBBIEC PEIENITOPHI: THUIIHI,

MoJieKyJsipHas opraHuzanus. CraOuian3aTopsl MeMOpaH TYYHBIX KJIETOK: MOJIEKYJISIPHBIM MeEXaHU3M
NENCTBUS, OCOOCHHOCTH KIMHUYECKOTO TPUMEHEHHUs, TOYKA TPHUIOKEHUS JEeUCTBUS HMHTHOUTOPOB
JIUTIATHBIX METUATOPOB.

MexaHu3m AeWCTBHUS U NPUMEHEHHE IpenaparoB, CTUMYJIMPYIOIMIMX MPOLECChl UMMYHHUTETA.
dapMakoIoruueckasl XapakTepucTHKa WHTEPJIEHKUHOB: TOJy4YeHUE, MEXaHU3M JEeWCTBUS, TPUMEHEHUE.
OcHoBBI NAaTO(PU3UOIOTUU OCTPO(PA30BOr0 OTBETA, MEAMAlMs BocHaleHus. MoJeKyIapHbIi MeXaHU3M
MIPOTHUBOBOCIIAJIUTENILHOTO AU CTBUATITIOKOKOPTUKOCTEPOHIOB, HECTEPOUIHBIX TPOTUBOBOCTIATTUTENbHBIX
cpencts. [Ipaktuueckas pabora «I ucrosorndyeckue npenapaTtbl UMMYHHOU CUCTEMBD».

[lonsaTme o0 Hapko3e MW HapKO3HbIX Inpenaparax. KileTouHbli ¥ HEPBHBIA  HApKO3.
dapmakooruyeckas XapakTepUCTHKA OTHENBbHBIX IPYII HAapKO3HBIX cpencts. [locnenoBarenbHOCTH
JEHCTBUS Ha IeHTpaIbHYIO cucteMy. [IpakTuueckas paborta
«I'ucTosiornyeckue nmpenapaTbl HEPBHOW CUCTEMBDY.

®duznonornyeckuil cox; (assl cHa. Buapl Hapymenuit cHa [loHATHE O MEIMKAMEHTO3HOM CHE U
CHOTBOPHBIX Npenaparax (TUIMHOTHKAX ).

MounekysspHble acnekTbl Houuuenuuu. OnuaTHble PEUenTopbl, HUX THUIIBL.

9HKe(baJ'II/IHI>I n 3H,Z[Op(bI/IHBI - OHAOI'CHHBIC JIMT'aHbl OITMAaTHBIX PELECIITOPOB.
AHTHUIICUXOTHYECKOE ,Z[GflCTBPIG, BJIMSIHHEC Ha (bYHKHI/IIO BKCTpaHHpaMHHHOﬁ CHCTCMBI,

SMOLIMOHANBHYIO cdepy, pPBOTHBIA ULEHTpP, apTepHalbHOE [aBJCHHE, LEHTP TEPMOPETYIISLHHU.
MonekynsgpHble MEXaHU3MbI JACUCTBUS HEMPOJECNTHKOB, BIMSHHE Ha J0(aMUHOBBIC, CEPOTOHUHOBBIE,
aJIpeHO- W THUCTAMHUHOBBIE PEIENTOpPbI, MX JEHCTBUE Ha KJIETOYHbIE MEMOpaHbI, Ha ACTIOHUPOBAHUE
TKaHEBBIX MOHOAMHHOB. [loTeHlnan- 3aBHCHMbIE HATPUEBBIE KaHAIbl KaK MUIICHH JIEHCTBUS MECTHBIX
aHecteTUKOB. (CrocoObl MHTMOMPOBAHMS MOTEHILMAT-3aBUCUMBIX HATPUEBBIX KaHAIOB MECTHBIMU
anecretukamu.lIpaktuueckas pabora «Kapra sxcrpeccun 10paMHUHOBBIX U CEPOTOHMHOBBIX PELIETITOPOB
B Mo3re Mbleiy. MccnenoBarensckas pabora «[loBeaenueckue TecTsl Ha



pBIOKax Danio  rario.  Caerno-TemMHas KaMepay. HccnenoBarenbckas pabota
«[ToBeneHueckue TecThl Ha ppiOKax Danio rario. OTKpBITOE TOJICY.

DopMbl pealiu3alnn

1. OG6bsacHeHHE TEOPETUUECKOTO MaTepHaa 1o TEME.

2. HOI[FOTOBKa K SKCIICPUMCHTAJIbHOMY 3aHATHIO, O6CY)KIL€HI/IC 00BEKTOB AJI ITPAKTHYECKOIO
3aHATHUA.

3. TlpoBeseHre NPAKTUIECKOTO 3aHATHS — OCHOBHAS 331248 OCBOCHHME METOI0JIOTHMIAHHOTO
AKCIEPUMEHTA.

4. ITo oxonuannm OpCATIOXKUTh ACTAM, KOTOPBIC 3aUHTCPCCOBAIIMCH JAaHHBIM SKCIICPUMCHTOM,
Pa3BUTh €r0 B UCCIIEIOBATEILCKUN POEKT. JlJ1sl 3TOro He06X0AUMO 00CYAUTH 0OBEKTHI, KOTOPbIE
YUYCHUK 6YI[6T HCCICA0BAaTh, COCTABUTH IJIAHOKCIICPUMCEHTA.

5. TloMO4Yb y4€HUKY MPOAHATM3UPOBATh PE3YILTATHI SKCIIEPUMEHTA.

OHGHI/ITB PE3YIbTAaThL HpOGKTHO-HCCHG}IOB&TGHBCKOIZ ACATCIBHOCTU INIKOJBHHUKOB MOXHO B
MpoLiecce 3alIUThl UMH CBOUX pabOT B paMKax LIKOJIbHON HayYHO- IPAKTUYECKON KOH(QEepeHIUN.

IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI KYPCA BHEYPOUYHOM
AEATEJIBHOCTH

3aHgaTHs B paMKax TIIporpaMMbl HAIIPpABJICHbBI Ha obecrieueHue JOCTHMIXKCHHUA IIKOJbHUKaAMU
cIeaAyromux JMYHOCTHBIX, METAIIPCIMCTHBIX U Hpe}IMeTHBIXO6paSOBaT€HBHBIX PE3YyJIbTATOB.

JInyHOCTHBIE Pe3yabTAThI:
B cgpepe epascoanckozo socnumanus: TOTOBHOCTh K KOHCTPYKTUBHOMCOBMECTHOM J1€ATEIBHOCTH

IIPH BBIMIOJIHEHUH UCCIICIOBAaHHUIA U TIPOCKTOB, CTPEMIICHHE KB3aMMOTIOHMMAHHUIO U B3aMOTIOMOIITH.

B cghepe nampuomuueckoeo éocnumanusi: OTHOIIEHUE K OMOJIOTMH KaK K BaKHOWCOCTABJISFOIICH
KYJIBTYpBI, TOPAOCTh 3a BKJIQJI POCCUHCKMX U COBETCKUX YUYEHBIX BPa3BHTHE MHPOBOW OHMOJIOTMYECKOM
HaYKH.

B cghepe dyxosno-upascmeentoeo socnumarnusi: TOTOBHOCTh OLICHUBAThH MOBEJICHUE U TIOCTYIIKH C
MO3UIIMM HPABCTBCHHBIX HOPM M HOPM 3KOJOTMYECKOW KYJIbTYpbl; IOHHMAaHHE 3HAYUMOCTH
HPABCTBEHHOI'O aCIIEKTa JICATSIIbHOCTH YEIOBEKA B METUIIMHE U OUOJIOTHH.

B cghepe scmemuueckoco 6ocnumarnus: TOHUMAHUE POIUM OWONOTMU B (POPMHUPOBAHUU
ACTETUYECKOU KYJIBTYPhI IHYHOCTH.

B cipepe gpuzuueckoco socnumanus, popmuposanus Kyivmypvl 300p08bs U IMOYUOHATLHOSO
Onazononyyus: OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/IOPOBBIO MYCTAaHOBKA Ha 3[I0OPOBBIM 00pa3 KU3HU
(3mopoBoe mUTaHue, COOMOICHIE TUTHEHNYECKUXIIPABU U HOPM, COATaHCHPOBAHHBIN PEXUM 3aHATHI U
OTJbIXA, pETyIApHas (PU3NUECKasaKTUBHOCTh); OCO3HAHUE MOCIIEACTBHUM U HEMPUATHE BPEIHBIX IPUBBIYECK
(ymoTpebiieHneankoros, HApKOTUKOB, KypeHue) U UHBIX GopM Bpea s PU3NIECKOro U ICUXUYECKOTO
3I0pOBBS; COONIOJICHNE TpPaBUI OE30MACHOCTH, B TOM 4YHCIIE HABBIKM 0€30MacHOr0 TMOBEACHHS B
MIPUPOIHOM cpesie; chOpMUPOBAHHOCTH HaBbIKa pedIIeKCHH, yIPaBIeHUE COOCTBEHHBIM 3MOIIMOHATHHBIM
COCTOSIHUEM.

B cghepe mpyoosozo éocnumanus: akTHBHOE y4acTUE B PEIICHUU MPAKTUUECKUX 3a7a4 (B paMKax
CEeMbH, IIKOJBI, TOpPOJa, Kpasi) OMONOTUYECKOW U HSKOJOTMYECKON HaIlpaBICHHOCTH, WHTEPEC K
MPAKTUYECKOMY M3yUeHUIO Mpodeccuil, CBI3aHHBIX C OMOIOTHEMH.

B cghepe sxonozuueckoeo 6ocnumanus: OpueHTAIMs Ha TPUMEHEHUE OMOJIOTMYECKUX 3HAHUH NpU
pEIIeHNH 33124 B 00JIACTH OKPY>KAFOIIEH CPe/Ibl; 0CO3HAHUEIKOIOTUIECKIX MPOOJIeM H Iy TEH UX PEIICHUS;
TOTOBHOCTb K YUaCTHIO B MPAKTUIECKOUIEATEIILHOCTH SKOJIOTHIECKON HAIIPaBIEHHOCTH.



B cghepe nonumanus yemmocmu mayunoeo no3Hamus: OPUCHTAIUS HA COBPEMEHHYIO CHUCTEMY
HAyYHBIX MPEACTABICHUH 00 OCHOBHBIX OMOJOTMYECKHX3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX 4YEIIOBEKa C
MPUPOAHON U COLIMATIBHOM CPEION;



MMOHUMaHHE POJIM OMOJIOrMYECKON HayKH B (POPMUPOBAHMH HAYYHOTO MUPOBO33PEHUS; pa3BUTHE HAYIHOM
M0003HATENTFHOCTH, HHTEpECca K OMOJIOrMYECKON HayKe, HABBIKOB MCCIIEIOBATEIBCKOM NeSITEIbHOCTH.

B cghepe aoanmayuu x usmensiowumcs ycio8uam coyuanbHoU u npupooHol cpedvl: aaeKBaTHAS
OLICHKAa M3MEHSIOLUXCS YCIOBUN; IPUHATHE pelIeHUs (MHAUBUAYAIbHOE, B TPYIIE) B U3MEHSIOIINXCS
YCIIOBHSIX Ha OCHOBAaHHMH aHaJIM3a OMOJIOTHIECKOM HH(OpMaIiK; TUIAHUPOBAaHUE ~ JICWCTBUH B HOBOM
CUTyalluu HAa OCHOBaHUM 3HAHUN OMOJIOrMYECKUX 3aKOHOMEPHOCTEH.

MertanpeameTHble pe3yJbTaThl:
B cipepe o6raoenus ynusepcanvnvimu yueOHbiMU NO3HABAMENbHBIMU OCUCTNEUIMU.
ba3oBbI€ JIOTMYECKUE ICHCTBUS:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKU OMOJIOTHYECKUX OOBEKTOB (SIBJICHUH);

YCTaHABJIMBAaTh CYIIECTBEHHBIM TPU3HAK KiIaccUu(PUKaMu OUOJOTUYECKUX OOBEKTOB (SIBJICHUM,
MIPOIIECCOB), OCHOBAHUS JIsl 000OIIEHUS ¥ CPAaBHEHHS, KPUTEPHUH MPOBOANMOTO aHAIIN3A;

C y4€TOM TMpPEIIOKEHHOW OWOIIOTUYSCKONW 3a/1a4ll BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B
paccMarpuBaeMbIX (akTax W HAONIOJCHUSX; MPeIarath KPUTSPUU IS BBISBICHHUS 3aKOHOMEPHOCTEH |
MIPOTUBOPEUNI;

BBISBIIATE Je(UIATHE HHPOPMAIIHH, TaHHBIX, HEOOXOIUMBIX TS PEIICHUSIIOCTABIICHHOM 3a/1a9H;
BBISIBIISITH IPUIMHHO-CIICJICTBEHHBIC CBSI3H ITPU U3YUCHUH OMOJIOTHUECKUX SIBJICHUW U TIPOIIECCOB; JIENIaTh
BBIBOJIBI C WCIIOJIB30BAaHUEM JICAYKTHBHBIX W HWHIYKTHBHBIX YMO3AKIIFOUECHUH, YMO3AKIIOUCHHHA I10
aHaJIOTHH, (POPMYJIMPOBATH TUIIOTE3HI O B3aMMOCBSI3SX;

CaMOCTOSITENIbHO BBIOMPATh CIIOCOO perieHuss yaeOHOH OMOIOTHUYECKOr 3a/1aun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB peELICHMs, BbIOMpaTh HauOosiee MOAXOIAUIMI C YYETOM CaMOCTOSTEIbHO BBIJEIEHHBIX
KpUTEPHUEB).

ba3oBble ucce10BaTenbCKUE JEHCTBHUS:

HCII0JIB30BaTh BOIIPOCHI KaK I/ICCJ'IG,Z[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHUA,;

(dbopMynupoBaTh BOMNPOCH], (PUKCHPYIOIIME Pa3pblB MEXKAY PEalbHBIM M KEJIATeIbHBIM COCTOSHUEM
CUTyalluu, O0bEKTa, U CAMOCTOSTEIbHO YCTaHABIUBATh HICKOMOE U JaHHOE;

(dbopMupOBaTh TUMNOTE3y OO0 HMCTUHHOCTU COOCTBEHHBIX CY)KJIECHUH,apryMEHTHUPOBATh CBOIO IMO3HUIIHUIO,
MHEHUE;

MPOBOJIUTh TIO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHy HaOJIO/ICHHE, HECIOXHBINH OMOJIOTHYECKHI
IKCIIEPUMEHT, HEOOJIBIIIOE MCCICIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH OMOJIOTHYECKOr0 OOBEKTa
(mporiecca) n3y4deHus,

IIPUYUHHO-CJICACTBCHHBIX CBs3€l M 3aBUCUMOCTEN OHOIOTHYECKUX 00BEKTOB MCKAY CO6OI>1;



OLCHUBATb HAa MPUMCHHUMOCTbL U OOCTOBCPHOCTH I/IH(bOpMa]_[I/IIO, MOJIYUYCHHYIO B XOZC Ha6JHOIIeHI/ISI u
IKCIICPUMECHTA;

CaMOCTOSTENILHO (HOpPMYITHPOBaTH 000OIIEHUST ¥ BBIBOJBI IO PE3yIbTATAMIIPOBEAEHHOTO HAOIIOICHUS,
OKCIICPUMCHTA, BJIAJACTh MHCTPYMCHTAMH OLICHKHU JOCTOBCPHOCTU ITOJTYUCHHBIX BHIBOJIOB U 06061].[6HHI>1;

IMPOTrHO3UPOBATHE BO3MOKHOC I[ZUII:HGIZHIGC Pa3sBUTUC OHOJIOIrTYECKUX mponecCcoB M UX MHOCICACTBUA B
AHAJIOTUYHBIX HWJIM CXOAHBIX CUTyallHdAX, a4 TAKXKC BbIABUI'aTb NPCAINIOIOKCHUA 00 ux Pa3BUTHU B HOBBIX
YCIOBHAX U KOHTCKCTAax.

PaGora ¢ uadopmarmeii:

MPUMEHSTh PA3UYHbIE METOJbI, MHCTPYMEHTHl M 3apOChl IPU MOHMCKE M OTOOpE OMOIOTHYECKOM
MH(OPMALIMY WK TAaHHBIX U3 UCTOYHUKOB C YUETOM IPEUIOKEHHON YyueOHOI OMOIOrnyecKoi 3a1a4u;
BBIOMPATh, AHAIM3UPOBATH, CUCTEMATHU3UPOBATh M HMHTEPIPETUPOBATH OHOIOTMYECKYIO HWH(OPMAIIHIO
Pa3IMYHBIX BUIOB ¥ POPM IPEACTABICHUS;

HAXOJIUTh CXOJIHBIC apTYMEHTHI (TTOATBEPKAAIOIIHE WM OTIPOBEPTAIOIINE OHY UTY K€ HJIEI0, BEPCHIO) B
pa3MYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

CaMOCTOSITENIFHO BBIOMpPATh ONTUMANBHYIO (hopMy TpeicTaBiIeHHUs HH()OpPMAIMK W WLTFOCTPUPOBATH
pelaeMble 3aJa9u HECIIOKHBIMHU CXEMaMH, THarpaMMaMi, HHOUTpadhUKOH 1 UX KOMOWHAIMSIMU;
OILIEHUBATh HAAEKHOCTh OMOIOTWYECKOH MH(OpMAIMK MO KPUTEPHSM, MPEIIOKCHHBIM YYUTEIEM HITH
C(OPMYITHPOBAHHBIM CaMOCTOSTEIBHO;

3aIIOMHHATH U CHCTEMATH3UPOBATH OMOJIOTHUYECKYIO0 HHPOPMAITHIO.

B cghepe osnadenusn ynusepcanvHvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCmBUIMU

O6uieHue:

BOCHPUHUMATH U (POPMYIHPOBATH CYXKIACHHUS, BBIPa)KaTh SMOLIMU B TPOIIECCEBBINOIHEHUS
MPAKTUYECKUX U JTAOOPATOPHBIX padoT;

BBIpakaTh ce0s (CBOIO TOUKY 3PEHHS) B YCTHBIX U MUChbMEHHBIX TEKCTAX;

pacrno3HaBaTh HeBepOaibHbIE CpPEeICTBa OOIIEHUS, TOHMMAaTh 3HAUYE€HHE COIMAJbHBIX 3HAKOB, 3HATh U
pacrno3HaBaTh NPEANOChUIKH KOH(PIUKTHBIX CUTYallul U cMAT4aTh KOH(MINKTHL, BECTH MEPErOBOPHI;
MMOHUMAaTh HAMEpPEHUsl IPYTHUX, MPOSABIISATh YBAKHUTEILHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOU
¢dbopme hopMynHpoOBaTH CBOU BO3PAKEHUS;

B XOJIC TUAJIOTa U/WJIM TUCKYCCHH 33JIaBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOHONOIOTHYSCKOM TEMBI U
BBICKA3bIBaTh MJICH, HAIlCJICHHbIC Ha pEIICHHEe OWOJIOTMYECKON 3amaud M IOJJICp)KaHue
0J1aro)KeIaTeIbHOCTH OOIEHHS;

COIIOCTABJISITh CBOM CYXKJCHHS C CYXKACHUSMHU APYTUX YUaCTHUKOB AUAnora, oOHapyXUBaTh Pa3Iudus U
CXOJCTBO ITO3UIIHIA;

HY6J'II/ILIHO NpeACTaBJIATL PE3YJIbTATbl BBINIOJIHECHHOTO OMOJIOTUYECKOI'0  OIBITa (BKCHepI/IMeHTa,
Hucciaca0BaHusl, HpOGKTa);



CaMOCTOSITENILHO BBIOMpaTh (OpMaT BBICTYIUICHHS C y4ETOM 3ajad Mpe3eHTalMu U 0coOeHHOCTEH
ayJUTOPUU U B COOTBETCTBUU C HUM COCTABJISATh YCTHBIE M NMHUCBMEHHBIE TEKCTHI C HCIOJIb30BAHUEM
WUTIOCTPATUBHBIX MAaTEPUAIOB.

CoBMecTHAS IeATENLHOCTE (COTPYIHUYECTBO):

MIOHUMAaTh U HCIOJIb30BAaTh IPEUMYIIECTBA KOMAHIHOW M WHAMBUAYAJIbHOH pabOThl MHpU pelieHuu
KOHKPETHOU OMOIOrnYecKoi mpo0i1eMbl, 000CHOBBIBATH HEOOXOAUMOCTh MTPUMEHEHHS IPYMIIOBBIX (popM
B3aMMOJICHCTBUS MIPU PEILICHUN TTOCTABICHHON YUeOHOU 3a/1auu;

MPUHUMATH 11€J1b COBMECTHOW JEATEIbHOCTH, KOJUICKTUBHO CTPOUTH ACUCTBHUS MO €€ JTOCTHKCHHIO:
pacnpeensaTh poju, J0roBapuBaTbcs, 00CyKIaTh MPOLIECC U PE3YJITAT COBMECTHOU paboThI;

YMETH O606HlaTb MHCHHSA HCCKOJIbKUX J'IIOI[GI\/'I, MPOSABJIATE TOTOBHOCTHL PYKOBOJWTL, BBIIIOJHATH
MOPYUCHUA, MTOJYUHATHCA,

IJIAaHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, ONpPEAEsTh CBOIO poJib (C Y4ETOM IMPEANOYTEHUN U
BO3MOXHOCTEH BCEX YYaCTHHMKOB B3aUMOJICHCTBUS), paclpeeNiATh 3a1a4ll MEX]Iy UYJeHaMH KOMAaHbI,
y4acTBOBAaTh B IPYMIIOBBIX (popMax paboThl (00CykAeHHS, 0OOMEH MHEHUSIMU, MO3TOBBIE IITYPMBbI 1 UHBIE);

BBIIIOJHATE CBOK YaCThb pa6OTBI, JOCTHUTAaTh KAYCCTBCHHOI'O pE3yJjibTaTa IIO CBOCMY HAITPABJICHUIO U
KOOpPAWHHPOBATHE CBOU )IGfICTBI/ISI C IpyIruMu 4JICHaAMU KOMaH/BI;

OLCHHUBATH Ka4deCTBO CBOCTO BKJIaga B 06H1Hﬁ HpOJIYKT 110 KpI/ITepI/ISIM, CaMOCTOATCIBHO
c(hOpMyYITUPOBAaHHBIM yYaCTHUKAMHU B3aUMOJCHCTBUS; CPAaBHHMBATh PE3yJbTaThl C MCXOTHOW 3ajaued u
BKJIQJI KaXJIOTO WICHA KOMAaH/Bl BJIOCTIKEHHE pPE3yJIbTaTOB, pa3leisiTh chepy OTBETCTBEHHOCTH U
MPOSIBIISITh TOTOBHOCTH K MPEOCTABJICHUIO OTUETA TIEPET TPYIIION;

OBJAIETh CHUCTEMOW yHHMBEPCAJIbHBIX KOMMYHUKATHBHBIX JIEWCTBHH, KOTOpas oOOeCreqYrBaeT
c(hOpMHUPOBAHHOCTH COLMATBLHBIX HABBIKOB M IMOIIMOHAIHFHOTO MHTEJICKTA MKOJLHUKOB.

B cgepe osnadenus  ymusepcanvhvimu VUeOHbiMU — pecynsamusHbIMU oelicmeusmi.
CamMmoopranuzanus:

BBISIBIISITH MPOOJIEMBI JJISl PEUICHHsS] B KU3HEHHBIX M y4E€OHBIX CUTYalMsIX, MCIONb3Ysl OMOIOrHYECcCKue
3HAHUS;

OPUEHTHPOBATHCS B PA3IMYHBIX MOIX0aX MPUHATHS pelleHUud (MHIUBUAYAIbHOE, IPUHATHE PEIICHUs B
TpyIIe, MPUHATHE PEIICHUN TPYIIIO);

CaMOCTOSITENIbHO COCTaBIISITh AITOPUTM PEIICHUs 3a/1a4yd (WM €ro 4acTh), BHIOMPATh CIIOCOO pelieHus
y4eOHON OMONOTMYEeCKOW 3aladl C YYETOM HMEIOLIUXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATH MpeAiaraéMble BApUAHThI PEIICHU;

COCTaBIAThH IUIAH JAEWUCTBUU (TUIaH peanu3ali HAMEUYEHHOTO aFOpUTMa pPELICHUS), KOPPEKTHPOBATh
MPEJIOKEHHBI aIropuT™M ¢ Yy4€TOM IMOJNYYEHHS HOBBIX OWOJIOTMUECKHMX 3HAHHM 00 H3ydaemMoM
OMOJIOTHYECKOM OOBEKTE;

ACIaTh BLI60p n 6paTL OTBCTCTBCHHOCTD 34 PCIICHUC.



CaMoKOHTpOJIb (peduekcust):

BJIAJETh CII0cO0aMH CAMOKOHTPOJISI, CAMOMOTHUBAINY U PedIEKCHH;
JlaBaTh aJIEKBATHYIO OLIEHKY CUTYalllU U NPEeAJIaraTh IiaH €€ U3MEHEHUS;

YUUTBIBATh KOHTEKCT W MPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh HPH PELICHHH Y4eOHOI
OMOJIOTUYECKOI 3a/1a4H, IalTHPOBATh PEHICHHE K MEHSIOIIUMCS 00CTOSTEIbCTBAM;

OOBSICHATh TIPUYMHBI JOCTIKCHHS (HEJOCTMD)KEHUS) pPE3yJlIbTaTOB JEATENbHOCTH, JaBaTh OLEHKY
pUOOPETEHHOMY OIBITY, YMETh HAXOJUTh MTO3UTUBHOE BIPOU3OIIEINICH CUTYaINH;

BHOCUTb KOPPEKTHBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEJIBLCTB, MU3MEHMBILUXCS CUTYyalUH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIIHNX TPYTHOCTEH;

L4 OIICHUBATb COOTBCTCTBUEC PEC3yJibTaTa UCIIU U yCHOBHﬂM.gMOHHOHaﬂbHBIﬁ HWHTCIJICKT:

pa3nuyath, Ha3blBaThb W YNPaBISITh COOCTBEHHBIMM SMOIMSIMH WU 3MOLHUSMU
ApyTHX,

BBISIBIISITh M @HAIM3UPOBATH MPUUMHBI SMOLUIA;

CTaBUTh ce0sl Ha MECTO JPYTOro 4ejJoBeKa, IOHUMaTh MOTUBBI U HAMEPEHUSIPYTOT0;
PEryIrpoBaTh CIOCOO BRIPAKEHHS SMOLIMH.

[Ipunstre cedst u Apyrux;

OCO3HAaHHO OTHOCUTBCS K JPYTOMY YeJIOBEKY, €r0 MHEHUIO;

MpU3HABaTh CBOE MPABO Ha OMIMOKY U TaKoe K€ MpaBo JPYToro;

OTKPBITOCTh ce0e U IpYTHM;

0CO3HaBaTh HEBO3MOXKHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

OBJIAJIETh CHCTEMOIl YHUBEPCAJIBHBIX YUEOHBIX PEryJISTUBHBIX JACUCTBHH, KOTOpas oOecreuynBaeT
(hopMHpOBaHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS MO3ULUS JIMYHOCTH), U KUZHEHHBIX
HABBIKOB JIMYHOCTH (YIIpaBieHUs cOO0H, CAMOIUCHIUIIIIMHBI, YCTONUHNBOTO TTOBEICHUS).

IIpeanMeTHbIE pe3yjbTAaThl OCBOCHHS MIPOrPaMMBbIB mo3HaBaTeabsHOM (MHTEIIEKTYaIbHOM) cdepe:

—  TIpuoOpeTeHHe OMbITa HCIOJIB30BAHMS METOJOB OMOJIOIMYECKON HayKu C IeNIbI0 HU3y4YeHUS
OMOJIOTMYeCKUX OOBEKTOB, SBJICHUI U MPOIECCOB: HAOIIOJCHUE, OMHCAHHE, MPOBEACHHUE HECIOMKHBIX
OMOJIOTMYECKUX OMNBITOB U SKCIIEPUMEHTOB, B TOM YHCJIE C HCIIOJIb30BAHUEM aHAJIOTOBBIX U IH(PPOBBIX
OMOJIOrMYECKUX MPUOOPOB U UHCTPYMEHTOB;

—  ¢QopMupoBaHHE YMEHHS HHTETPHUPOBATH OHOJOTMYECKHE 3HAHUS CO 3HAHUSAMHU M3 JPYTHX
y4eOHBIX MpeaMeToB ((DU3UKH, XUMHH, Teorpaduu, UCTOPUH, OOIIIECTBOSHAHUS U T. 1.);



— ¢opMupOBaHHE YMEHHUH pemaTh y4eOHbIC 3aJa4l OMOJOTHYECKOTO COJICpPXKAHUS, BBISBISATH
MIPUYUHHO-CIICICTBEHHBIE CBSI3U, IPOBOAUTH KAUECTBEHHBIE U KOJIMYECTBEHHBIEC PACUETHI, JENATh BHIBOIbI
Ha OCHOBAHUU IOJIYYECHHBIX PE3YJIbTATOB;

— ¢opMupOBaHHE YMEHHUS IIAHUPOBATH YU4EOHOE MCCIICIOBAHNE WM MMPOCKTHYIO paboTy € yU4eTOM
MOCTaBJIECHHOM 1enu: GopMyIHpoBaTh MPoOIeMy, TUIIOTE3y U CTaBUTH3a/Ia4l MCCIICIOBAHUS, BHIOUPATh
aJICKBATHO MTOCTaBJIECHHOM 1€ METO/IbI, IeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHUS HIIA TPOCKTHOM
NEeSITEILHOCTH;

—  (dopMupoBaHHE HHTEpECa K yTrIyOJICHUIO OMOJIOTUIeCKUX 3HAHUH(TTpeATporIiIbHAS TOATOTOBKA
1 npodecCHoHaIbHAs OPUCHTAIUs) W BBIOOPY OMOJIOTHH KaK MPOQHILHOTO TMpEAMETa Ha CTYICHU
CPEIHEero MOJIHOTO 00pa3oBaHus il Oy IymernnpodeccuoHanbHOM IesATeIbHOCTH, B 00JaCTH OMOJIOTHH,
MEUIIHHBI, IKOJIOTHUH,IICHXOJIOTHH, BETCPUHAPHH, CEITbCKOTO X03SICTBA,

— BJAJeHWE HaBbIKaMH paboTbl ¢ HHQOpMaIMel eCTECTBEHHO-HAYYHOI'O COJepXaHus,
MPEACTABICHHOM B pa3Hoil popme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX, CXEM, TpauKoB, AMArpamm,
Mojienel, n300pakeHui ), KpUTUYECKOr0 aHaIn3a MHPOPMAIMH U OLIEHKHU €€ JJOCTOBEPHOCTH;

—  YMEHHE HWHTETPHPOBATH OMOJOTHMYECKHE 3HAHUSA CO 3HAHHUAMH JAPYTHX YYCOHBIX TPEIMETOB;
WHTEpEC K YIIIyOJICHUI0 OMOJIOTMYECKUX 3HAHWK M BBHIOOPY OMOJIOTMH Kak MPOQIBHOTO MpeaMeTa Ha
YpOBHE cpefHero olmiero oOpa3oBaHus s Oymaymield mpodeccHOHaIbHON NEATeTbHOCTH B 00JIacTH
OHMOJIOTHH, MEIWIIMHBI, SKOJIOTHH, BETCPUHAPHUH, CEIHCKOTO XO3SHCTBA, MUIIEBOW MPOMBIIUICHHOCTH,
TICUXOJIOTUH, UCKYCCTBa, CIOPTa - UMETh YETKUE NPEJCTABJICHUS O MATCPHUATHCTUYCCKOW CYITHOCTH
T€HOMOB >KHMBBIX OPraHU3MOB M PETYIISILIUIO UX paOOTHI;

—  3HaHUE OCHOBHBIX ()aKTOPOB OKPYKAIOIIEH Cpe/bl, BIUAIONINX HA PAa3BUTHE U CYIIECTBOBAaHUE
YKUBBIX OPraHU3MOB, aJanTaluil K pakTopaM OKpy>Karollen Cpeibl;

- 3HaHHUEC OCHOBHBIX ITIOAXOJ0B 6HOT€XHOHOFI/II/I, UCIIOJIB30BaHUA €€ I[OCTI/I}KCHI/Iﬁ B COBpeMCHHOfI
KHN3HHN YCJIOBCKA, OCOOEHHOCTH HCIIOJb30BAHUS JKUBBIX OpraHu3sMoOB JId HIPOU3BOACTBCHHBIX HYX]
YCJIOBCKaA,

— 3HaHUE OCHOBHBIX TMOJXOJOB CEJICKIUU U OHOTEXHOJOTHMH KyJIbTYPHBIX pPacTEHH,
XapaKkTepu30BaTh FT€HETUYECKU MOAU(PUIIMPOBAHHBIE PACTEHHUS, ONIEPUPOBATH MOHATUSMU, THOPUAN3ALINA,
OTJaJIeHHass TUOpUAM3aIUsl, HUCKYCCTBEHHBIH OTOOp, TeTepo3uc, TpaHcopmanus, MyTareHes,
TeHETUYECKOE PeIaKTUPOBAHHE;

—  TIOHMMaHHUE MOJIEKYJIPHBIX MEXaHU3MOB peau3aluu HacleACTBEHHONW MH(POPMAIUN U YMEHUE
CBOOOJIHO ONEpUPOBATh OCHOBHBIMU MOHSATHSAMH MOJIEKYJISPHOM OHMOIOTMM M €€ COBPEMEHHBIX
HaMpaBJICHUH — FeHOMUKH, METar€HOMUKH, TPOTEOMUKH;

—  3HaHUE OCHOBHBIX 3a00JIeBaHUI YeJIOBEKa, MEXaHU3MOB UX Pa3BUTHS, CIIOCO0AX UX TUATHOCTHKHU
U JICUCHUS;



—  ¢opMUpOBaHHE YMEHHS UCIIOJIb30BATh MMOHITHIHBIN armmapaT i CAHMBOJIUYECKHA SI3bIK T€HETHKH,
rpaMOTHOC NIPUMCHCHHUEC HAYUYHbBIX TCPMHUHOB, HOHHTHﬁ, TeOpI/If/'I, 3aKOHOB AJIs1 00BsICHEHUS Ha6mo,uaeMbe
OMOJIOTUYECKUX OOBEKTOB, SBIEHUH W IPOLECCOB, MO3BOJSIOMIMX 3aJOXKHUTh (PyHAAMEHT HAy4HOTO
MHPOBO33PCHUS.

B 11eHHOCTHO-OpHEHTAIIMOHHOM cdepe:

3HAaHUC, YTO IMPUMCHCHHUEC COBPEMCHHBIX TEXHOJIOTUH MOHeKYHFIpHOI;'I OHMOJIOTHH I103BOJISIET ycCneuHo
pemiath Takue 3J000JHEBHBIC MPOOJIEMBbI, KaK OXpaHa OKPYXKAIOUIeH Cpe/ibl, COXPAHEHHE 370POBbS
YeJI0BeKa, KOHTPOJIb M BOCCTAHOBIICHHEIKOCHCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

Monyab «Kak :KMBOTHBIE H PACTEHHS MPHCIOCA0IUBAIOTCS» (IBOJTIOHUOHHAAIKOJIOTUsI) 5-6

kJyaccesl (34 yaca)
Temnbl 1, 2 — Skiaacc
Tembi 3-5 — 6 knacc

Tempbl

OcHoOBHOE CoAECpPKaHUEC

IeﬂTeJIbHOCTI)HIKOJ'II)HI/IKOB

1. MBI HccienyemkuBbIe
00beKThI (6 1)

CBoOIiCTBa U CTPOEHHE HKUBBIX
OpraHu3MoB (CTpoeHue KieTku).Bun,
0COOBb — OpraHu3M Kak eJHasi CUCTEMA.
A tantaiiiu (MpUCocoOIeHus).
I[ToHsiTHE TOMEOCTa3a KHUBOT'O
oprann3zma.CrocoObl €ro moAepsKaHusl.
Orpaandennst MOp(OTOTUIECKUX U
(buzmonornueckux amanrtanuii.[louemy
OpraHWU3MbI HE CTAHOBSTCS OECKOHEUHO
0OJIBIITMMHU, MaJICHbKAMH,

BCESITHBIM.

HccnenoBarenbekue paboOThI
«Bce nmu (cUHHIIBI,0€IKH,

Oepesbl U T.1.)
OIMHAKOBEIE?
DOTOKBECT. [TpakTnueckas|
pabota
«CocraBisieM KHUTY

[PEKOPJIOB PACTEHHUI WKUBOTHBIX|
HaIIero Kpas.

2. Bausinue
OKPpY:Kalollei cpeabl Ha
SKHBbIe OpraHu3msbl (12 )

DaKTOPbl OKPYKAIOIIEH CpeIbl
(abnoTnueckue, OMOTHYECKHE,
aHTpororeHHsie). [Ipumepsr
A0MOTHYECKHX (PAKTOPOB,
0Ka3bIBAIOIINX OCHOBHOE BIIMSTHUE HA
PKH3HEICATEIbHOCThKHBBIX
OpPTraHU3MOB: TEMIIEpaTypa, CBET,
BIAYKHOCTh. OCHOBHBIE 3aKOHOMEPHOCTH
MPHUCIIOCOOJICHHUS KHUBBIX OPTAaHU3MOB K
AOMOTUYECKHM (haKTOpaMm.
[TpucriocoOaeHNs K OCHOBHBIM
abnotnyeckuM (hpakropam: Temiieparypa,
BIIQYKHOCTB H CBET.

[IpakTHyeCcKOe 3aHATHE

«LIBeT u Tero» (KyOUKH Jbaa
B3BECUTb, [TOJIOKUTHB YaIIKU
[leTpu Ha pa3HOLIBETHYIO
Oymary, yepe3 30 MUHYT
B3BECUTH3aHOBO — KTO ObICTpEE
pacTasn).

[TpakTHueckoe 3aHATHE

«UHTO pacTBOpsiETCS BBOJIEY
(3KCIIEPUMEHT

«Kuaxuii nom»). [IpakTrueckoe
3aHATHE

«/Inddy3us BemecTs BBOIE
(pacTBOpBI)»,

«JIBr>KeHne pacTBOPOB MO
[[BETKY.

[TpakTHueckoe 3aHATHE

«Jlenq mnaBaet B Boze (aiicOepry,
3aMep3aHUEBOJOEMOB ).
[TpakTHueckoe 3aHATHE

«Jlen mpu 3amep3anun




pacuupsieTcs» (paspylieHue
KaMHs (TOYBOOOpa30OBaHUE),
3amMep3aHue KIIETOK).
[TpakTHueckoe 3aHATHE
«I1ly6a» (kyOuku Jba3aBepHYTh
B pa3Hblii MaTepua, B3BECUTD).
[IpakTrueckoe 3aHATHE
«IIUrMeHTBI» (MOXKHO pa3AeIuTh
Ha BaTMaHEKPACUTENH U3
(ioMacTepoB.

[ IpakTrueckoe 3aHATHE

«Kaxk ’KHUBOTHBIE MJIaBAIOTB
Bo/e» (DKCIIEPUMEHT C
MUATIETKOM ).
HccnenoBarenbekue paboThI
«BrnusiHue cBerta (Terua,
BJIQ)KHOCTH, COCTaBa IMOYBHI) Ha
[pacTeHUs B €CTECTBEHHBIX WIIN
MCKYCCTBEHHBIX YCIOBHSIX» (Ha
TOCTYITHOM

MaTepuae).

3. B3aumoneiicreus
"KMBbIX OPraHu3mMoB(4 1)

bruotuyeckue GpakTopsl.

B3aMMOOTHOLICHHIA.
KosBomtonust (XUIIHUK-KEPTBA;

MOOBIBAHUS ITHIIH.

[TepeueHb pacTeHU-BpPEAUTENCH.

3aKOHOMepHOCTI/I PA3BUTHAMCKBUAOBBIX

MapasuT-X0351H) DBOIIOLNS CTPATEruit

ConuanbHOCTh. BUIBI- BCEIEHIIEL.

VccnenoBarenbckast paboTa
«HaOmronenus 3a
B3aMMOOTHOIICHUSIMH KUBOTHBIX
Npy JOOBIBAHUH MTUIIN
(KOPMYIIKH JUTS TITHIIL, IS
FOPOJCKHX HITU CEITbCKUX
PKUBOTHBIX). BeO- kamMephI».
VccnenoBarenbckaspadboTa
«PacrmipocTpanenue
BUJIOB-CHHAHTPOIIOB BHAIIICH

MCCTHOCTH»




4. Ue10BeK B *KU3HU
pacTeHHii U ;)KHBOTHBIX?
(6 9)

IAHTponiorennsie ¢aktopsl. [IpaBaa im,
YTO MEPBOOBITHBIE JIFOIU JKUIIU B
FapMOHMHU C IIPUPOJIOH.
OpoManiHUBaHUE U IPUPYUEHUE
PKUBOTHBIX U PaCTEHUH. 3a4eM criacaTh
BBHIMUpAIOIINE BUbI, KAK 3TO JIENATh.
KynbTypHbIE pacTeHUs UMX JUKUE
npenku. [loueMy BaXHO UX COXPaHSTh.
Pa3Hoo0Opa3ue KylbTypHBIX paCTEHUH U
WX 3HAYEHHE B )KU3HU YEJIOBEKA.
KpacHas kHuraBamen TeppuTOpHH.
Oco00 oxpaHsieMble TEPPUTOPUH,
3anoBenHuKA Poccuu u mupa.

[IpakTuueckas padbota
«Pa3HooOpasue KyJIbTypHBIX
paCTEHUI BBAIIEM PETHOHE).
WccnenoBarenbckas padbora
«BrusitHIEe aHTPOTOT€HHBIX
(daKkTOpOBHA Pa3BUTHE PACTCHHIA
B TOPO/IC/HACEIICHHOM ITYHKTEY.
DKCKypcHsi/TIpakThUYecKaspadboTa
«OOIIT B Batem peruone —
YHHUKQIIbHBIE 00BEKTHI
PUPOIBI.

5. IK0JOrH4ecKHEeHH I
(6 9)

buocdepa — oHa U3 BaKHEHIITNX
o0onouek 3emnu. Yto Takoe
K(OKOJIOTMYECKHE HULIN» U KaK OHU
hopmupyrorcs? ®opMupoBaHUE3HAHUI
o OMOPa3HOOOPA3HIO KUZHEHHBIX
(hopM, OBEICHYECKUX
MpucnocoOIeHuit, Moau(pUKaIIOHHAS
M3MEHUYMBOCTH (Ha 6a30BOM ypOBHE).
PactuTenbHbIe COOOIIECTBA U UX THUIIBI.

Pa3BuTHE M CMEHBI PACTHTEIBHBIX
COOOIIIECTB.

VccnenoBarenbekue paboThI
«IKOJIOTUUECKUCHHUIITH BOKPYT
Te0s1 — onrcanue GakTopoB
OKPY’KAOIIIEH CPEIb.

M ccnenoBarenbCcKuepadboThl
«DeHOJIOTHYSCKHE
HAOJIFOICHUSY .




5 KVIACC
[ToypouHoe 1anupoBaHue

Ne Tema ypoka KoqmuecTBo Hara DJIeKTpOHHbIe HH(ppoBbIe
n/n U3yuyeHHs1 | 00pa3oBaTebHbIE PecypChl
4acoB
1 bubmuoreka IIOK https://m.edsoo.ru/863df188
2 | CBOMCTBa M CTPOCHHE )KUBBIX OPraHU3MOB (CTPOCHHUE KIICTKH ). 3 bubaunoteka [IOK https://m.edsoo.ru/863df354
3 bubmuoreka I1OK https://m.edsoo.ru/863df354
. Bun, 0coOb — opranusm Kak eIuHasi CHCTeMa. . https://m.edsoo.ru/7f416720
56 Ananrtaiyu (IprCrocoOIeHHs). 5 https://m.edsoo0.ru/7f4148d0
- [ToHsTHE TOMEOCTa3a KUBOI'O OPraHU3Ma. 1 https://m.edsoo.ru/7f416720
8 Croco0bl ero moyiepKaHus. 1
9 https://m.edsoo.ru/7f4148d0
0 OrpaHquuHm MOP(}OITOrHIecKUX U PU3NOIOTHICCKIX ; Butmmorexa LIOK
aarTat https://m.edso0.ru/863e9214
11 bubmuoreka [{OK
https://m.edso0.ru/863e9214
12 [Touemy opraHu3Mbl HE CTAHOBSTCSI OECKOHEYHO OOJIBIITUMH, 1 bubnurorexa [JOK
MaJIeHbKHUMHU, BCESIHBIM. https://m.edso0.ru/863e9336
bu6mmoreka [JOK
13 https://m.edso0.ru/863e9214
14 dakTopbl OKpyXKarolei cpenbl (abnoTuyeckne, ONOTUIECKHUE, 5 bubmuoreka [IOK
aHTPOIIOT€HHBIE). https://m.edso0.ru/863e6b72
bubmunorexa LIOK

https://m.edso0.ru/863e6b72



https://m.edsoo.ru/863df188
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df354
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

[Ipaktuyeckoe 3anstue «Jlen maBaer B Boje (aiicOepry,

15
3aMep3aHUEe BOJOEMOB)Y.
[IpaxTueckoe 3ansatue «LBer u Temio» (KyOuku apaa bubimoreka LIOK
16 | B3BeCUTD, OJIOKUTH B YAk [leTpu Ha Pa3HOLBETHYO https://m.eds00.ru/863e6870
17 | 6ymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO OBICTpEe bubnuotexa [JOK
pacrasin). https://m.edso0.ru/863e6d5c
18 [IpaxTrnueckoe 3ansaTue «UYTo pacTBOpSETCS B BOACH bubnuoreka [JOK
(9xcniepuMeHT «KUIKHid ToM»). https://m.edso0.ru/863e6b72
[TpakTuaeckoe 3ausaTue «/nddy3us BemecTs B BojE
19 (pIZ)lCTBOpI)I)» «I[BI/I)KCHI/IGI[ pa(,lc):?lz,OpOB HI;IIIBGTKY». : bubmorexa IIOK
’ https://m.edso0.ru/863e9214
[TpakTtrdeckoe 3ansTre «Jlex mpu 3amep3aHuy pacITUPSETCS
20 (ple)lzpymeHHe KaMHS (n0q30§6pl;303am11)e) 3aM§p3aHHIe) bubmmorexa [TOK
’ https://m.edsoo0.ru/863e9214
KJIETOK).
OcHOBHbBIE 3aKOHOMEPHOCTH MTPUCTIOCOOTEHUSI AKUBBIX
oq | OPraHM3MOB K abnotnueckum ¢akropam. [Ipucnocobnenns k bubnuoteka [JOK
OCHOBHBIM a0HOTHYECKUM (aKTOpaM: TeMIIeparypa, https://m.edso0.ru/863e9336
BJIQYKHOCTB M CBET
29 [Tpaktuueckoe 3anstue «lllyba» (kyOuku ibpaa 3aBEpHYTH B bubnuotexa [JOK
pasHbIil MaTepHal, B3BECUTD). https://m.edso0.ru/863e9214
bu6moreka [IOK
23 | IIpaktuyeckoe 3anstue « IMrMeHTs) (MOXKHO pa3fAeauTh Ha https://m.eds00.ru/863e9214
24 | BaTMaHe KpacUTENH U3 (JIOMaCTEPOBY.
25, [Tpumepsl abnoTHyecKux PakTOPOB, OKA3BIBAIOIIUX OCHOBHOE
op | BIMAHNC Ha KU3HE/CATCILHOCTD KHUBBIX OPTaHA3MOB!
TeMIIepaTypa, CBET, BIAKHOCTh
97 IIpaktuyeckoe 3ansTre «Kak )KHBOTHBIE IUIABAIOT B BOJE» https://m.edsoo.ru/7f418886
(OKCHepUMEHT C MUIETKOMN).
08 Hccnenosarenbekue paboTsl «BiusHue ceera (Terwia, https://m.edso0.ru/7f416720
og | BI@KHOCTH, COCTaBA MOYBHI) HA PACTEHUS B €CTECTBEHHBIX HUITH
MCKYCCTBEHHBIX YCIOBHSIX» (Ha JOCTYITHOM MaTepHaie).
30 OcHOBHBIE 3aKOHOMEPHOCTH MTPUCTIOCOOTCHHUSI JKUBBIX

OpraHHu3MOB K a0MOTUYECKUM (l)aKTOpaM.



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f416720

31 [Tpucnoco6neHns: K OCHOBHBIM a0MOTHYECKUM (haKTOpaM: 1 Bbubmuotexa [JOK

TeMIIEpaTypa https://m.edso0.ru/863e6b72
39 [TpucnocobseHus: K OCHOBHBIM a0MOTHUYECKHM (haKTOpam: 1 https://m.edsoo.ru/7f418886

BJIQKHOCTD
33 [TpucniocobaeHnss K OCHOBHBIM a0MOTHYECKUM (haKTOpaM: 1 bubnuoreka [IOK

CBeT. https://m.edso0.ru/863e6b72
34 | pesepB 1

6 KJIACC
IToypouyHoe nmiiaHnpoBaHue
Ne Tema ypoxa Ko/i9ecTBo Hdara DJIeKTPOHHBbIE HU(PPOBBIE
n/n U3y4ueHus | o0pa3oBaresibHbIE PecypChl
4acoB
1 | buotnueckue GaKTOpPHI. 1 bubmuoreka IIOK https://m.edsoo.ru/863df188
9 3aKOHOMEPHOCTH Pa3BUTHS MEXBHIOBBIX B3aUMOOTHOIIICHHUH. 1 Bubmorexa LIOK https://m.eds0o.ru/863df354
3 | KosBomonus (XHIHAK-KEPTBA; MAPa3HuT-X03s1H) 1 bub6muoreka ITOK https://m.edsoo.ru/863df354
4 IBOITOUNMA CTPATETHH 0OHIBAHNA LK. 1 Bbu6muorexa IIOK https://m.edsoo.ru/863df4a8
5 ConuanbsHoCTh. BUAbI- BCeleHIBI 1 bubmmoreka ITOK https://m.edsoo0.ru/863df606
. . bubnuoreka IIOK https://m.edsoo.ru/863dfae8

6 . [lepeyens pacTeHuii- BpeauTesci. 1

Uccnenosarensckas pabota «Habmonenus 3a
7 | B3aMMOOTHOIIICHUSMU)KUBOTHBIX TIPU JIOOBIBAHUY TTHIITU 5 Bu6muorexa LIOK https://m.edsoo.ru/863dfdb8
8 (KOPMYIIKH JUTSI TITHIL, JJIs1 TOPOJICKUX WIJIHA CEITbCKUX

KUBOTHBIX). BeO-kamephiy.
9 | UccnenoBarenbckas pva60Ta «PacnpocTpaHeHue BUIOB- 9 BrGmmorexa LIOK https://m.edsoo.ru/863dfc6e
10 | cMHAHTPOIOB B HAIIIEH MECTHOCTH.



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863df188
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df4a8
https://m.edsoo.ru/863df606
https://m.edsoo.ru/863dfae8
https://m.edsoo.ru/863dfdb8
https://m.edsoo.ru/863dfc6e

bubmunoreka LIOK

11| Anrponorenmbic GakTop:. . https://m.edso0.ru/863e098e
12 [TpaBna 1H, 1O NEPBOOBITHBIC JIFO/IN KM B TAPMOHUH C 1
IPUPOJIOH.
13 | OnomanrHMBaHKE ¥ IPUPYUCHHUE KUBOTHBIX. 1 EH6H_HOTeKa LOK
https://m.edso0.ru/863e0c36
14 | OpomamHUBaHuUE U IPUPYUECHHUE PACTEHUH. 1
15 | 3auem cracaTh BBIMUPAIOIINE BHUJIBI, KaK 9TO JIEJaTh. 1 bubmmorexa LOK
’ https://m.edsoo0.ru/863e10b4
16 | KynpTypHbIE pacTeHUS M UX JUKHE MTPEIKH. 1
17 [Toyemy BaXHO UX COXPAHSATh. 1 bubmuoreka [JOK
https://m.edso0.ru/863e0d9%e
18 E:;I;ggggazne KYJIbTYPHBIX PACTEHHUH 1 X 3HAUYCHHE B )KU3HH 9 BuGmrorexa LOK
https://m.edso0.ru/863e1398
20 | KpacHas kHUTa Ballel TEpPUTOPHUH. 1
21 | Ocobo oxpaHsieMble TEPPUTOPHH, 3arTOBeTHUKH Poccuu u 5
22 | mupa.
[IpakTuueckas padora «PaznooOpasue KyJabTypHBIX paCTCHUM bubnuorexa [JOK
23 | B BallleM PEruoOHEY. 1 https://m.edso0.ru/863e3792
UccnenoBarensckas paboTta « BnusiHue aHTpOMOTreHHBIX
o4 (hakTOpOB Ha pa3BUTHE PACTCHHIA B TOPOJIe/HACEICHHOM 1
MTyHKTE».
25 | Dkekypeus/mpaktuyeckas padora «OOIIT B Bamem pernone — 2 ]f?tl/tlgg:l;ll(r)rfzijas(])_}).orllf/863838a0
26 | yHUKaJbHbIE OOBEKTHI IPUPOIBI».
27 | buocdepa — ofHa U3 BaXKHEHIIUX 000J104eK 3eMIIH. 1 bubnuoreka LIOK https://m.edsoo.ru/863e39ae
28 | Yrto Takoe «3KOJIOTMYECKHE HUILINY U KaK OHU (OPMUPYIOTCS? 1
dopmupoBaHue 3HaHUH 110 OMOPa3HOOOPA3HIO KUZHEHHBIX bubmuotexa [JOK
29 | dopm, oBeIeHUECKUX MPUCIIOCOOICHNUH, MOAU(DUKAITMOHHAS 1 https://m.edso0.ru/863e3792

W3MEHUYUBOCTH (Ha 6a30BOM YpPOBHE).




30 PactuTenbHbIe COOOIIECTBA M UX THIIHIL. 1
31 | Pa3BuTHE ¥ CMEHBI PACTUTEIILHBIX COOOIIECTB 1 bubmorexa I[IOK
p ’ https://m.edso0.ru/863e38a0
32 HccnenoBarensckue paboThl « IKOJIOTHUSCKUAE HUIIIA BOKPYT 1
Te0s1 — onricaHue (HAaKTOPOB OKPYKAIOIICH CPEIBI.
33
34 Uccnenosarensckue padothl «DeHonornueckrue HabIoaCHU. 2

TEMATHUYECKOE IINTAHUPOBAHUME

Moayab «OCHOBBI paCTEeHHEBOACTBa» /-8 Kjacchl (68 yacoB)
Tema 1-4 (7 xmacc )
Tema 5-8 ( 8 kimacc)

8 KJIACC
Ne HauMenoBanue pa3aeioB u DueKkTpoHHbIe (HudpoBLIE .
pasi KoanuecrBo p (unpp ) BocnurareabHBIH KOMIIOHEHT
n/n | TeM NMPpoOrpaMmbl 4ACOB oOpa3oBaTe/ibHbIE pecypchl

[ToOy>xieHne odyyaromuxcsi CoONM0AaTh Ha

bubmmoteka [JOK YPOKE OOLICTPUHSATHIE HOPMBI ITOBEJICHHUS,
https://m.edsoo.ru/7f41aa8c IpaBuIIa OOIICHHS CO CTAPIIMMHM
Bonnas,necuanas u
(memarornueckuMu pabOTHHKAMU) U
MOYBEHHAS KYJIBTYPBbI, UX
bubmuoreka [JOK CBEpCTHUKaMH (00y4aroIuMucs),
1 IIPUMEHEHHE B 8 ) .
Ny https://m.edsoo.ru/7f41aa8c MPUHIIMIBI Y4eOHOM TUCITUTUIUHBI U
BBIpAIIMBAHUU PACTCHUH.
CaMOOpTaHU3aIuH

dusnonorus pacTeHUn
0CO3HaHHE 00yYarOIUMUCS B3aUMOCBSI3U

3A0POBbA YCIIOBCKA U 3KOJIOTHYCCKOT'O
COCTOsIHHUA oxpy;xa}omei/i €ro Cpcanbl, poJi



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

HKOJIOTHYECKON KYJIbTYphl B 00€CTIEYeHUN
JMYHOTO ¥ OOIIECTBEHHOTO 3/I0POBBS;

KynerypHble
pacTeHus. bubmuoreka [JOK

CoBpeMeHHbIE 20 https://m.edsoo.ru/7f41aa8c
ACIICKTHI CCIICKIINU

o0y KJIeHNuEe 00yJaroIuXcsi COOI0IAaTh Ha
YpOKe 0OLIEeTPUHATHIC HOPMBI TTOBEICHHS,
npaBuiia OOLIEHUS CO CTAPIIUMHU
(megaroruueckuMu pabOTHUKAMU) U
CBEpPCTHUKaMU (00ydaromumMucs),
NPUHIUIB] YI9eOHON TUCIUILTHHEI 1
CaMOOpTaHU3aIUH

PacturensHas npoxykius 8

0CO3HaHME 00yUarOIUMUCS B3aUMOCBSI3H
3I0pPOBbS YEJIOBEKA U DKOJIOTUYECKOTO
COCTOSIHUS OKPY’KAIOILEH €r0 Cpebl, POJIH
JKOJIOTUYECKON KYJIbTYPbI, POIH
9KOJIOTMUYECKOH KYJIbTYphl B 00ecTieueHUN
JIMYHOTO ¥ 00IIECTBEHHOTO 3710POBbS;

8 KVIACC
[ToypouHoe maHupoBaHHUE

Ne Tema ypoxa KoL1ecTBo Hara JJIeKTPOHHBbIE HU(PPOBHIE
n/n U3ydeHHsi | 00pa3oBaTe/ibHbIE Pecypchl
4yacosB
Bopnasi, necyanasi 1 mouBeHHas KyJIbTypbl, UX IPUMEHEHUE B
1 | BBIpalIMBaHWUU pacTECHHU. 1 bubmumorexa LIOK https://m.edso0o.ru/863df188
2 Iposenenne Bonwt B KopHe 1 CTEOC pacTenuii. 1 Bu6muoreka IIOK https://m.edso0o.ru/863df354
3 Boubiii pexciM pacTemuii: cTpoeHue yCTLHIL: GaKTopr, 1 bubnuorexa LIOK https://m.edso00.ru/863df354

BJIMAIOIIHEC HA UX PACKPBITHEC U 3aKPBITUC.
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3HaueHue MEXaHNW3Ma PEryJISILIUY UCTIApEHNUs BIaru

https://m.edso0.ru/7f416720

4 pacTeHueM.
56 doTOCHHTE3 — YHHKAJIBHBII Tpoliecc pacTeHuid. TemHoBas u https://m.edsoo.ru/7f4148d0
cBeToBas (a3bl HOTOCHHTESA.
7 3HaueHue GOTOCUHTE3A JIJIS )KUBBIX OPraHnu3MoB. DakTopsl https://m.edsoo0.ru/7f416720
pOCTa pacTEHH: BO3AYX U a’palusl
8 [To3emMHOE ABIXaHKUE PACTCHHIA: COCTAB IOYBCHHOTO BO3/IyXa,
razoobmeH. ['a3000MeH npu 6€ClIOUBEHHOM BbIpAIllMBAHUU.
(7
Kak uenoBek cran ucnonb3oBaTh pacTeHus? CBs3b pasBHTHA https://m.eds0o.ru/7f4148d0
1 IUBHJTU3AITIHN Y€JI0BEKa M OJIOMAIlIHUBAHUS PACTCHUH.
JlomecTukarms.
2 HacneactBeHHOCTh M N3BMEHUYMBOCTH — OCHOBHBIE bubnuoreka [JOK
CBOWCTBA JKUBBIX OPraHU3MOB. https://m.edso0.ru/863e9214
3 N3meHunBoCTh. BH1bI N3MEHYUBOCTH bubmorexa [IOK
- A ' https://m.edso0.ru/863e9214
P ————— ubmotera LIOK
Y ' 8 https://m.edso0.ru/863e9336
TeHEeTUYECKOr0 MaTepuaia B KJIeTKe
bu6mmoreka [IOK
o6 | Menewne kaetox. https://m.edsoo.ru/863e9214
. bu6moreka [IOK
7 Pernmukanus IHK. OcHoBHast orMa MOJNEKYJISIpPHON OMOIOTHH. hitps://m.eds00.ru/863e6h72
bubnuorexa [JOK
89 | Tpauckpumuus. Tpancisuus, https://m.edsoo.ru/863e6b72
bubnuorexa [JOK
10| Myrauga. https://m.edso0.ru/863e6870
11 D¢ddexT OyTHUIOYHOTO TOPIBIIIKA U TEHETHYECKOE bubmmoreka [JOK
pa3HooOpasue. https://m.edsoo.ru/863e6d5c
()
12 pacrenmit? Octonmie hocot conpaen revenmcat BuGmioera LIOK
P ) . ) o1 COXP https://m.edso0.ru/863e6b72
pECYPCOB pacTeHMi (eX situ U in situ).
13 | 3nauenue pabotr H.M. BaBunoBa. 3akoH rOMOJIOTHYECKUX bubmuoteka [JOK
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PSIOB.

https://m.edso0.ru/863e9214

[leHTpBI IPOUCXOKAEHUS KYIbTypHBbIX pacTeHui H. M.

bubmunoreka LIOK

14 Basuiosa u I[1.M. XXykoBckoro. https://m.edso0.ru/863e9214
15 | OcHOBHBIE METO/IBI CelieKIuu. [ nopuan3anusi. bubmmorexa I[IOK
https://m.edsoo.ru/863e9336
bubnuotexa [JOK
16 Popmsi otbopa. https://m.edsci.ru/863e9214
17 OcHOBHBIE HAIIPABJICHUS CEJICKIUU: YIYUIICHUE YPOKAHHOCTH, bubnuotexa [JOK
YCTOMYMBOCTH K OMOTHYCCKMM U a0HOTHYECKUM (DaKTOPaM. https://m.edso0.ru/863e9214
Ectb 1 sxu3Hb B ipobupke? buoTexHomorus KyabTypHBIX
18 | pactenuii. Kak genoBek MOXeT MOTUPHUIIMPOBATH PACTCHUS?
['eHeTH4eCcKOE peaKTHPOBAHUE.
19 | CoBpeMeHHBIC TTOIXOIBI U
20 | moCTHKEHHsI TeHETHYECKOTO PEIaKTUPOBAHSI PACTEHHUH
. https://m.edsoo.ru/7f418886
1 Hanzemubie 1 mo13eMHbBIE OpraHbl paCTeHHI.
. . https://m.edsoo.ru/7f416720
2 [ToGer u BHION3MEHEHHBIN MMOOET pacTEHUH.
3 Crioco0Obl pa3MHOXKEHHUS PACTEHHUH.
[TonsiTre o kayecTBe MPOLyKTOB nuTaHus. [Ipodiaemsl
4 KOHKYPEHILIUH OTEUECTBEHHBIX MPOAYKTOB MUTAHUS C
UMIIOPTHBIMH.
5 JlorucTuka J0CTaBKU U CPEACTBA COXPAHEHUS MPOITYyKTOB
MUTaHUSL.
https://m.edsoo.ru/7f418886
6 Mukpo3eneHb: MOJIE3HOCTh U TEXHOJIOTHSL.
v XUMHUYECKUH aHaNU3 NpoyKuuu. OCHOBBI bubmuoreka [JOK
CIIEKTPO(POTOMETPHH. https://m.edsoo.ru/863e6b72
8 ITorenumomerpusi. bubnuorexa LIOK
Xpomarorpadusi. https://m.edso0.ru/863e6b72

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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9 KJIACC
Mopnyab «MosekyJisipHbie 0CHOBBI (prznosiorun u papmakosnorum» 9 kiace (68 yacon)

Ne HaumeHoBaHue pa3aeioB u JuekTpoHHbIe (U poBbLIE) N
n/m | TeM NporpamMmbl Koamyecrso o0pa3oBaTejbHbIE pecypChl Bocmurare: Hblit koMmoHenT
4acoB
[ToGy>xnenue oOydaronuxcsi CoOOM0aaTh Ha
bubmmnoreka HOK ypoKke OOLIeNPUHSATHIE HOPMbI IOBEJCHMUS,
https://m.edsoo.ru/7f41aa8c npaBuiia OOLICHHUS CO CTAPIIUMHU
(memaroruueckuMH pabOTHUKaMU) U
bubnmnorexka HOK CBEpPCTHUKaMH (00yJaromumMucs),
1 DUBHONOrICCKAS XIMILs 10 https://m.edsoo.ru/7f41aa8c NPUHIUIB YIeOHON TUCIUILTHHBI 1
CaMOOpTaHU3aIUH
bubmuoreka [JOK OCO3HaHHE 00yYaIOIIMMHUCS B3aUMOCBS3H
https://m.edsoo.ru/7f41aa8c 3JI0POBbS YEJIOBEKA U IKOJOTHUECKOTO
COCTOSIHUSI OKPY’KAIOIICH ero Cpelibl, poJin
9KOJIOTUYECKOH KyJIBTYphl B 00CCTICUCHIH
JMYHOTO U OOIIECTBEHHOTO 3/I0POBBSI;
noOyXIeHNEe 00yJaroIIMXCs COOJII0IaTh Ha
bubnunorexa [JOK YpOKe OOIIECIPUHATHIE HOPMBI TIOBEICHUS,
https://m.edsoo.ru/7f41aa8c npaBujIa OOIIEHHS CO CTAPIIUMHU
2 MoutekyinspHas OH0JIOTUs 10 WHuTepakTuBHas TabJIUIIA 110 OMOJIOTHH (memarorndeckuMu pabOTHUKAMH ) U
http://www.mon.gov.ruoteka [JOK CBEepCTHHUKAMU (00yJaroIIMMUCH),
https://m.edsoo.ru/7f41aa8c HPUHIUIB YI4eOHON TUCIUILINHEI 1
CaMOOpTaHU3aIuH
bubmuorexa [JOK
hitps://m.edsoo.ru/7f41aa8c 0CO3HaHKE 00YYAIOIIUMUCS B3aUMOCBSI3H
3JI0POBbSI YEIIOBEKA M IKOJIOTHUECKOTO
dapmaxonorus Hurepaxtupnas Tabauna no COCTOSIHUSI OKPY>KAIOIICH €ro Cpelibl, poJin
3 14 ouonoruu % ’
hittp://AVWW.MON.OV.ru SKOIIOTHYECKOH KyIBTYPEI, POl
Bubnmorexa LIOK 9KOJIOTHUECKOH KyIbTyphI B O6€CH6H(?HI/II/I
https://m.edsoo.ru/7f41aa8c JUHOTO M ODIIECTBEHHOTO 3/10pOBES;
OBIIEE KOJIMYECTBO YACOB 34
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9 KVIACC
IloypouHoe IJIaHUPOBAHHE

Ne
n/n

Tema ypoka

KoaundecTrBO
JaCcOoB

JlaTa
HU3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

Beenenue. buorennsie anemenTsi: opranorensi: O, C, N, H.
AxTuBHBIE (POPMBI KHCIIOPOJA, UX MOJy4E€HUE, HEUTpanu3alus
MaxkpoaneMeHThI: IPOLEHT COAEPKaHUsI B OpraHU3ME,
BBITIOJTHsIEMAs] PYHKIIUS, COJIEP)KAaHHUE B TPOAYKTAX MUTAHUSL.

bubnuoreka IIOK https://m.edsoo.ru/863df188

Ca2+ - cBs3bIBaroNIve OCIIKH, TETIOHUPOBAHNE KaJIbITHS,
peryJisius YpOBHS KaJbIlds B OPraHu3Me: TOPMOHBI TTOYEK.
Mg — cTpoenue xiaopoduiiia, ero akTUBaIUs COTHEUHOM
SHeprue. MUKpO3JIEMEHTHI: B KAKMX MOJIEKYJIaX COJIepKaTcs,
BBITIONTHSIEMast (DYHKIIHS, COJEPI)KAaHKE B TIPOIYKTaX MUTAHMUSL.
[TocnencTBus mepeno3UPOBKH MUKPOIJIEMEHTAMH.

Fe — ycBanBaembIe TUIIBI COCTMHEHHI JKeme3a. [ eMonpoTenHbl,
reMOITMaHUH, ITUTOXPOMBI. Cu — YCBOGHHUE U TPAHCTIOPT MEIH.
benku, conepxamue menp. [laTonornueckue CHHIPOMBI
Menke 1 BunbcoHa, cBsI3aHHBIE ¢ META0OIU3MOM MEIH.
Tokcuunbie 351eMeHTHI [leprnoandeckoit cucTemsl st
opranusma. BiusHue HegocTaTka Makpo ¥ MEKPOIJIEMEHTOB
Ha YKUBBIC OPraHU3MBbI.

bubmuoreka I1OK https://m.edsoo.ru/863df354

Kupsl. 3a00eBaHUs YETIOBEKA, CBSI3aHHBIC C HAPYIICHUAMU
JKUPOBOro OOMEHa.

Jucnumuaemun. YriaeBobl. 3a00I€BaHUS YCIIOBEKA,
CBSI3aHHBIE C HAPYIIIEHUSIMU YTJIeBOAHOTO oOMeHa. CaxapHbIi
nuader.

bub6muoreka IOK https://m.edsoo.ru/863df354

benku. Crpoenue. 3a0oneBaHNs YeIOBEKa, CBI3aHHbBIE C
HapyleHus MU OenkoBoro ooMeHa. @yHKIUKM GeNKOB.

bu6nuoreka IIOK https://m.edsoo.ru/863df4a8

®epmenTtsl. Mexanusm neiictBus. Kimaccol hepMeHTaTUBHBIX
peakuuii. KopepmeHnTsl. BuTaMMHBI )KUpOPAaCTBOPUMBIE,
BoZOpacTBOpuMBIE. IIpeBpalieHre BUTAMUHOB B AKTUBHbBIE
¢dopmbl KOpepMEHTOB. ABUTAMUHO3bI. OCHOBHBIE THITHI
MeTa0OJIMYECKUX PEAKIIHH.

bubnuroreka L{OK https://m.edso0.ru/863df606
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buosneprernueckue nporeccsl. ['mukonus. Hukn Kpebcea.

bubanorexa I{OK https://m.edsoo.ru/863dfae8

6 Henb nepenoca 31ekTpoHOB. OKHUCICHUE KUPHBIX KACTIOT. 1
Kartabomu3m aMuHOKUCIOT. [ IIoKOHEOTeHE3.
CuHre3 yrieBooB, OEIKOB, )XUPOB. MeTaboIuTHYECKIE
7 3abosneBanus. [IpakTudeckoe 3aHATHE: «pEUICHHE 3a/1a4 Ha 1
SHEPreTUYECKU OOMEH»
8 Knerka. [Toustue memOpanbl. @yHKImyu MeMOpaH. Buibr 1 bubmuoreka IIOK https://m.edsoo.ru/863dfdb8
TPAHCIIOPTA B KIIETKY.
MembOpaHHble opraHou/Ipl. 3a00JI€BaHNUs CBA3aHHBIE C
HapylLieHreM paboThl MEMOpPaHHBIX OpraHesll, 00Ie3HU
9 | HaKoIJICHHUS. 1
THITBI KOHTAaKTOB MEXIY KJIETKaMU. 3HAaYeHUE MEXKKICTOTHOMH
KOMMYHUKAITUH JUTSL 3I0POBbSI OPTaHU3Ma.
10 SInpo. YpOBHHU yIaKOBKU XpOMaTHHA. XPOMOCOMHBIC 1 bubnunoreka [IOK https://m.edsoo.ru/863dfc6e
tepputopun. HemeMOpaHHbBIE OpTaHOH/IBI.
1 OcCHOBHBIE BEXH PA3BUTUS MOJIEKYJSIPHONW OMOJIOTUH 1 bubmorexa I[IOK
https://m.edso0.ru/863e098e
2 HyxknenHoBbIe KUCTOTHI. 1
OCHOBHBIE TPUHLIUIBI CTPOEHUS. MaTpUUHbIE CUHTE3BI. bubnuotexa [JOK
3 PerumMkanus— 0CHOBA KJIETOYHOTO JeIeHUs. [[pHHIIATIBI 1 https://m.edso0.ru/863e0c36
PEIUIUKALINH.
4 MyTtauuu. Uto BbI3bIBacT u3MeHeHus B crpoennn JJHK. 1
5 [Tpunnune! penapanuu. TpaHncKpunus. 1 bubmorexa I[IOK
https://m.edso0.ru/863e10b4
6 I'enetnueckuii koa. TpaHcasanus. 1
7 Opranu3zanus reioma BupycoB [IpoTUBOBUpYCHEIE CpEICTBA, 1 bubmuoreka [JOK
MEXAHU3MbI UX JACHCTBUSL. https://m.edso0.ru/863e0d9%e
8 Opranu3anus reHoMa 6akrepui 1
9 AnTHOaKTepUaNIbHBIE MTPENapaThl. 1 Butmmorexa [IOK
https://m.edso0.ru/863e1398
10 Opranu3zanus reHoMa 3yKapuoT 1
['eHOMHOE pelakTHPOBAHHE.
1 [Tonsitue o nekapcTBax. [IpUHIMIIBI TOIX0AA K TIOMCKY HOBBIX 1
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JICKAPCTBCHHBIX CPCIACTB. CKpI/IHI/IHI‘ Hn €ro Mcroabl.

[Tytu BBenenus JIC. dapMakokuHETHKA JIEKAPCTBEHHBIX
BelecTB. BeacbiBanue(abcopOuus) iekapcTB. OCHOBHBIE
MEXaHHU3Mbl BcachbiBaHUS. TpaHCIOPT JIEKAPCTBEHHBIX
BEIIECTB.

I'ensr u 6enxu epBoii pazer Grnotpancopmanuu. [lytn
BBIBE/ICHUS JIEKAPCTB M3 OpraHu3Ma. JKCKpEeIus 1
HIIMMUHAIIHSL

bubmnoreka LIOK
https://m.edso0.ru/863e3792

I'enst u Genku BTOpOH (pa3el OMOTpaHCHOpMALIUH.
®dapmakoanHamuka. [ 1aBHOE U TOOOYHOE, PE30POTUBHOE U
MECTHOE, MPsIMOe, HEMpsIMOE U pedIIeKTOPHOE ACHCTBHE.

Buael B3auMoerictBus gekapcTB. CHHEPTU3M M aHTarOHU3M
MIPU COBMECTHOM JICHCTBUU JICKAPCTBEHHBIX BEIIECTB, UX
pasHOBUAHOCTU TpaHCMeMOpaHHBIA CUTHAIHMHT.

Tuns! kKIEeTOYHBIX perenTopoB. MeMOpaHHbIE: HOHHbBIE
KaHaJbl, KaTaJIUTHYECKUE U conpsbkeHHble ¢ G-Oenkamus;
BHYTPHUKJIETOYHBIE: IUTOIUIA3MATUYECKHUE U sAJIEPHBIE.
MexaHu3MBbl JIUTaHI-PEUENTOPHOIO B3aUMOICHCTBHUS.
CenekTUBHOCTH (M30MPATEITLHOCTH) ICUCTBUS, CBS3h
«XUMUYecKas CTpyKTypa — (hapMakosoruyeckasi akTHBHOCTb
BEILIECTBY

bu6mmoreka [IOK
https://m.edso0.ru/863e38a0

®apmMakoIOrH4ecKoi MOAYISUN CUHAIITUYECKON
XOJIMHEPTUYECKOM nepenadyn. MonaeKyJIapHbId MEXaHU3M
JEeHCTBUS B (hapMaKOJIOTHYeCKue CBOHCTBa M-
XOJIMHOOJIOKaTOPOB, TAHTIIMOOIOKATOPOB U KypapenoJ00HbIX
CPEICTB.

CDapMaKOJ'IOFI/I‘ICCKaH peryjsinnsa akTUBHOCTH
AJIPCHCPIrUICCKOro CMHarica. A,HpeHOMI/IMeTI/IKI/I,
a,[[peHO6J'IOKaTOpI>I, CUMIIATOJIUTHUKHU.

MOJ'IGKy.]'IHpHaH (bapMaKOJ'IOFI/IH AHTHAJUICPTUYICCKUX CPEACTB.
I'ucramuHOBBIE PELCIITOPLI: THUIIBI, MOJICKYJISIpDHAA
opraHu3anus.

bubmuoreka [{OK https://m.edsoo.ru/863e39ae

Crabunmsatopbl MEMOpaH TyUHBIX KJIETOK: MOJIEKYJISIPHBIH
MEXaHU3M JIEHCTBHSL, 0COOEHHOCTH KIMHUYECKOTO
IPUMEHEHHMsI, TOUKH MPHJIOKEHHSI JeWCTBUS HHTHOUTOPOB




JIMIUAHBIX MEAUATOPOB.
MexaHu3Mm JEUCTBUS U IPUMEHEHUE NTPENAPATOB,
CTUMYJIUPYIOIIMX IMPOLECCHl IMMYHUTETA.

dapmakoIoru4yecKas XapakTepuCTHKa HHTEPIICUKUHOB:
[I0JIy4€HUE, MEXaHU3M JeNCTBUS, TpuMeHeHne. OCHOBbI
naTo(U3NOIOTHH OCTPO(]Pa30BOro OTBETA, MEHALIUS
BOCIIAJICHUS.

bubmnoreka LIOK
https://m.edso0.ru/863e3792

10

MonekynsipHblii MEXaHU3M MTPOTHBOBOCIAIIUTEIIBHOTO
JNENCTBHUS TTIIOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX
MIPOTUBOBOCHAIIMTENBHBIX cpeACTB. IloHsATHE O HapKko3e H
HAapKO3HBIX Ipenaparax. KjaeTouHblil 1 HEpBHBIA HAPKO3.

11

®dapMakoI0ru4eckasi XapakTepUCTHKA OTJAENIbHBIX TPy
HapKO3HBIX CPEJICTB.

[TocnenoBarenpHOCTh AEUCTBUS HA HEHTPAIBHYIO CHCTEMY.
®duznonoruyeckuit cox; ¢aspl cHa. Bunpl HapyieHuii cHa
[TonsiTHE O MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX IIperapaTax
(rUMHOTHKAX).

MounexynspHele acnieKTsl Honuuenuuu. OnuaTHele PeLenTopsl,
UX THIIBL.

OHKe(aInHbl U S3HAOPPUHBI - YHIOTCHHbIE JIUTaHbl OITMATHBIX
PELEnTOPOB.

bu6moreka [IOK
https://m.edso0.ru/863e38a0
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AHTUIICUXOTHYECKOE JAeHCTBUE, BIUSIHIE HA (YHKIUIO
AKCTpANUPaAMUIHON CHCTEMBI, SMOIIMOHAIBbHYIO cdepy,
PBOTHBIN LIEHTP, apTEepUATILHOE JaBJICHUE, LICHTP
TEPMOPETYIISIIH.

13

MOJ'IeKy.]'IHpHLIe MCXaHHU3MbI HeﬁCTBHH HeﬁPOHCHTHKOB,
BJIMSAHHUEC HA I[O(baMI/IHOBBIe, CCPOTOHHUHOBLIC, AAPCHO- U
T'MCTaMHMHOBBIC PCUCIITOPLI, UX ,Z[eﬁCTBHC Ha KJICTOYHBIC
MeM6paHH, Ha JCTIOHUPOBAHNEC TKAHCBBIX MOHOAMHWHOB.

14

IloTenunan-3aBUCUMbIC HATpUCBLIC KaHAJIbI KaK MUIIICHU
JIEICTBUS MECTHBIX aHECTETUKOB. CnocoObl I/IHI‘I/I6I/IpOBaHI/IH
MOTCHIHAJI- 3aBUCUMBIX HATPUCBbIX KaAHAJIOB MCCTHBIMU
AHCCTCTUKAMHM.
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