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MHHOACHUTEJIBHASA 3AIINCKA

AKTYyaJIbHOCTh W Ha3HadeHue mnporpammbl. [Iporpamma paspaboraHa B COOTBETCTBUU C
TpeboBanusMu @DenepanbHOTO TOCYIAPCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAAapTa OCHOBHOTO OOIIETo
o0Opa3oBaHus, OPUEHTHPOBaHA Ha OOECIEYCHHE WHAMBHIYAJIbHBIX MOTpeOHOCTEH OO0yJarommxcs H
HarpaBjieHa Ha JIOCTH)KCHHE IUIAHHUPYEMBIX Pe3yJbTaTOB OCBOCHHS IMPOTPAMMbI OCHOBHOTO OOIIEro
o0pa3oBaHusi C y4eTOM BBIOOpAa yJaCTHMKAMHU OOpa30BATEIbHBIX OTHOIIEHUIH KYypCOB BHEYPOUHOM
NESITeIbHOCTU. JTO MO3BOJISIET 00ecneunTh €AUMHCTBO oO0s3arenbHbIX TpeboBanuiit ®I'OC Bo Bcem
IIPOCTPAHCTBE LIKOJIBHOTO 00pa30BaHMs: HE TOJIBKO Ha YPOKE, HO U 32 €ro MpeleaMH.

AXTyallbHOCTh pe€aju3aluy JaHHOI mporpamMmbl 00yCIIOBJIEHA CaMON OCOOEHHOCTHIO MPOEKTHO-
HCCIIEIOBATENIbCKON JESATENIbHOCTH. JTa JAESITEIbHOCTh JIEKHUT B OCHOBE IO3HABATEJIILHOTO HHTEpeca
pebeHKa, SBISETCS 3aJOrOM yYMEHHUs IUIAaHMPOBATh JHOObIE EHCTBUS U BaXKHBIM YCIOBHEM YCIIEIIHOM
peanuzauun  uaen. JlroOble W3MEHEHUsI COBPEMEHHOTO OOIIeCTBa CBSI3aHBI C MPOEKTaMHU U
UCCIIEIOBAaHUSIMU — B HayKe, TBOpYeCTBe, Ou3Hece, OOIIecTBEHHON >Ku3HU. [loaTOMy BaKHBIM
AJIIEMEHTOM pa3BUTHUS JIMYHOCTH oOOydaroumierocsi sBiseTcs (OPMHUPOBAHUE OCHOBHBIX HAaBBIKOB
MIPOEKTHO- MCCIIEI0BATENbCKON e TENbHOCTH.

[Iporpammoii npeaycMoTpeHo GOpMUPOBAHNE COBPEMEHHOI'O TEOPETUYECKOTO YPOBHS 3HAHUMA, a
TaKkKe M MPaKTHYECKOrO OMbITa paboThl ¢ JaOOpaTOpHBIM 00OpYIOBaHHEM, OBJIAJICHHE HpHEMaMU
UCCIIEIOBATEIbCKOW  JIeATeNbHOCTH.  MeTonpl  opraHu3anuy  0o0pa3oBaTelbHOW UM HAy4yHO-
UCCIIEIOBATENIbCKON NEATENIbHOCTH MPEAyCMaTPUBAIOT (OPMUPOBAHKE Yy 00YJAIOIINUXCS HECTaHIaPTHOTO
TBOPYECKOI'O MBIIIIEHHS], CBOOO/IbI CAMOBBIPAKEHHS U MHANBUAYAILHOCTU CYXKJICHUH.

Jnis  momHOoro  ydera  MOTpeOHOCTEW — ydamiuxcss B IpOrpaMMe  HMCIOJIB3YeTCs
Iu(depeHInpOBaHHBI MOAXOA, YTO CTUMYIMPYET Y4Yalllerocs K YBEJIUYEHUI0 NOTPeOHOCTH B
WHAWBUIYAIIbHOM, MHTEJICKTYaIbHOM W IO3HABATENbHON JEATENbHOCTH W PAa3BUTUIO HAy4YHO-
HCCIIeIOBATENbCKUX HaBBIKOB. [IporpaMma cTaHer BOCTpeOOBAaHHON B MEPBYIO OYEpEb IIKOJIbHUKAMU,
KOTOpbIE HMEIOT CTOMKHMH MHTEpeC M COOTBETCTBYIOILYKD MOTHBALMI0 K H3YYEHHIO IPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA,eCTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B moapocTtkoBoM Bo3pacTe ywaliuecs: MpOsBISIOT CBOIO 3aMHTEPECOBAHHOCTh B TOW MJIM HHOM
o0nacTy 3HAHMH, HAy4HOM HAIIPABIECHUHM WIN NPO(PECCHOHANBHON JesaTenbHOCTH. TakuM oOpazom
IPOUCXOIUT (HOPMUPOBAHME IO3HABATENBHON W NPOQPECCHOHANBHON COCTABIAIOIIEH JIMYHOCTH,
IIOMOTaeT y4YalleMycsi B ONpeAereHUH OyAyllero >KM3HEHHOIO MyTH M B NMpOo(eccCHOHaIbHOM BbIOOpE
1ocJie OKOHYaHUs Kokl [Io706HOTO pojia 3aMHTEPEeCOBAHHOCTh CTUMYJIMPYET IOCTOSIHHOE KellaHHue
IIKOJIBHUKAK MO3HAHUIO HOBOTO, PACIIMPEHUI0 U YIIyOJIEHUIO0 COOTBETCTBYIOIIMX 3HAHUM, U
MIOJIyJEHHUI0O HOBBIX B TOM 4MCJIE NPAKTUUYECKUX HABBIKOB, a TaKK€ MOTHUBHMPYET YdYalllerocs Ha
po(OpUEHTALHIO.

IIporpamma HaleneHa Ha MOMOIb PeOEHKY B OCBOGHMHM OCHOB OPIraHU3aLMM U OCYILECTBIICHHUS
COOCTBEHHOM MPOEKTHO-UCCIEI0BATENbCKON AEATENbHOCTH, a TakKe B MPUOOpEeTeHMH HEeO0OXOAMMOTO
ompITa 1 pabOThl HAJ HMHIMBUAYalIbHBIM HCCIEJOBaHMEM WM TpoekToM. IlporpamMma momoxer
IIKOJBHUKY B Oo0Jiee TIIyOOKOM M3y4eHUH MHTEpECYIOIlel ero 00JacTu €CTeCTBEHHBIX HayK, a TaKkKe B
NPUOOPETEHUN BaKHBIX COLMAJIbHBIX HABBIKOB, HEOOXOIAMMBIX JJS NMPOJYKTUBHOM coLManM3aluu U
(bopMUpOBaHUS I'PAXKIAHCKON MO3UIUU:

— HaBbIKa CAMOCTOSITEJIBHOTO PEIICHHs AaKTYaJlbHBIX MCCIEN0BATENbCKUX WM IPAKTHYECKUX
3aJa4, BKJIIOYAIOIIETO B ce0sl yMEHUE BUAETh U aHAIM3HPOBATHIIPOOIEMBI, HY)KJAIOIIUECS B PEIICHUH,
YMEHHUE JIeTaJIbHO MpopadaThiBaTh U PEATU30BBIBATH CIIOCOOBI pabOThl ¢ HUMH, YMEHHE IUIAHUPOBAThH
COOCTBEHHYIO Pa0OTy HCAMOCTOSITEIEHO KOHTPOJIMPOBATH CBOE MPOIBMKEHHUE K KEIAEMOMY Pe3ylIbTaTy;

— HaBblKa I'eHEPHPOBaHUSA M O(OpMIIEHUS COOCTBEHHBIX HJeH, 0OJeueHHs UX B YAOOHYIO UIs
pacripoctpaneHus Gpopmy;

— - HaBbIKA YBAXHUTEJIBHOTO OTHOIICHHUS K YYXHUM B3IIAJaM U UIesIM, 0(OPMIICHHBIM B paboTax



JPYTUX JIIOJIEH, IPYTrUX aBTOPOB — BJIAJIENbLIEB MHTEUIEKTYaJIbHOM COOCTBEHHOCTH;

— HaBblKa MyOJMYHOTO BBICTYIUICHUS Iepe] OOJbIION ayauTopuel, apryMEeHTHpPOBAHUS U
OTCTaMBaHUs CBOCW TOYKHU 3PEHHUsI, OTBETOB Ha BOIPOCHI CBEPCTHUKOB U B3POCIBIX, YOSKACHUS IPYTUX B
CBOEH IIPaBOTE, POABUKECHUS CBOUX UJICH;

— HaBbIKa pabOTHl CO CIEMUATM3UPOBAHHBIMU KOMITBIOTEPHBIMH TPOrpaMMaMH, J1ab0opaTOPHBIM
000pyZIOBaHUEM, TEXHUYECKUMHU YCTPOWCTBAMH, OMOIMOTEYHBIMH (DOHIAMH W HHBIMH DPECypcaMu, C
KOTOPBIMH MOKET OBITh CBSI3aHA MPOEKTHO- UCCIIE0BATENBCKAS IEATEIBHOCTh IIKOJIbHHUKA.

Kpome Toro, pabora mikojibHHKa HaJ MPOEKTOM WM HCCIIEOBAaHHEM OyAET CIOCOOCTBOBATH W
Pa3BUTHIO €T0 a/IEKBATHOM CAaMOOIICHKH.

BapuanTsl peaau3auuu nporpaMmmbl 4 GopMbl NPOBeIeHUsT 3aAHATHIA.

JlaHHas mporpamMma paccyMTaHa Ha paboTy co ImKoidbHHKaMu 5-9 kmaccoB. Ilemarory BakHee
aKIEHTUPOBAaTh CBOE€ BHHMAaHHE HE CTOJBKO Ha KadyeCTBE pe3ysbTaTa MpPOEKTa WM HCCIEIOBAHHSA,
CKOJIKO Ha TOM, 4TOOBI yJalTuiicst MOJTy4as 3HAHUS B TOM YHWCIIEC M Yepe3 BHITIOJTHEHUE MPAKTHYECKOTO
3aJJaHus, JIeNaj BBIBOABI U YMO3AK/IIOUCHHS HA OCHOBAaHUHM CBOETO HCCJIECIOBAHHUS, YUWICS CPAaBHUBATH
€ro pPe3yNabTaThl C TEOPETHYECKHMM MaTepHAOM W HCCIICJOBAHUSMHU JIPYTUX HIKOJBHUKOB. Takum
00pa3oM, ITKOJILHUK OCBOUT OCHOBBI TIPOEKTHO-HUCCIIEAOBATENLCKOM ACATEIBHOCTH U TIPHOOPETET HABBIK
KPUTHYECKOTO OTHOIIEHHS K MaTepHalry.

[Iporpamma pa3zbuta Ha MOIYJIH, KOTOPbIE€ MOTYT OBbITh HCIOJIB30BaHbl JHOO YACTHUYHO, JTHUOO
nosiHocTho. Tak Moaynb «Kak KUBOTHBIE U pacTEHUs! TPUCTIOCAOIMBAIOTCS» (IBOTIOIMOHHAS YKOJIOTHS)
npeanoiaraeTes Ui u3ydeHus B 5 win 6 kiacce B Tedenue omHoro rojia (34 dgaca B rom). Momynu
«OCHOBBIpaCTEHHEBOCTBA» U «BHOTEXHOJOTHUM) paccCUUTaHbl Ha 68 YacOB U MOTYT OBITH peaTr30BaHbI
B TeueHWHU 2-x JieT (mo 34 vaca B roxa) wind B TeueHnu 1 roma (68 gwacoB B roxa). Bo BTopoMm ciyuae
BO3MOJKHO TIPOXOKAeHHEe o00oux wmoayned («OCHOBBI pacTEHHEBOACTBA» B 7 wuiaud 8§ Kiacce,
«buoTtexnonorun» B 7 wim 8 kiacce). AHAIOTHYHO MOYIH «MOJIEKYIsIpHbIE OCHOBBI (DU3UOJIOTHH H
dapmakosorun» U «MoOJEKyIsIpHBIE OCHOBBI CENEKLUW» PACCYUTaHbl Ha 68 YacoB M MOTYT OBIThH
peann30BaHbl B TeUeHUH 2- X JieT (1o 34 yaca B roj) win B TeueHuH 1 roga (68 yacos B rox). Bo BTopom
cllydae BO3MOKHO MPOXOKJeHHEe o0omx Moaynel («MosekyaspHble OCHOBBI CENEKIHN» B 8 Kiacce,
«MonexkynsipHble OCHOBBI (PU3HOJIOTHH U hapMakosorum» B 9 kiacce).

MoXHO  peKOMEHIOBaTh  HUCIOJb30BaTh  Momynu  «Kak  KMBOTHblE M pacTeHus
npucnocabnuBarTcsa», «OCHOBBI paCTEHHUEBOJACTBa», «MOJIEKYNIApHbIE OCHOBBI CEJICKIUU» B KaueCTBE
HENpepeIBHOIO oOpa3oBarenpHOro I1ukiaa (5-9 kmacc mo 1 wyacy B Hedentoo) A  KIIaccoB
arpoOMOTEXHOJIOTUYECKOW  HampaBleHHOocTH.  Monaynn — «Kak ~ KMBOTHbIE M pacTeHHS
npucnocabnuBarTca», «bruorexnonorun» u «MoJeKyaspHble OCHOBBI (PU3UOJIOTUU U (DapMaKOJIOTUN» B
KavyecTBe HeMpephIBHOrO obOpaszoBatenpHoro mukia (5-9 kmace mo 1 dvacy B HeAEN0) sl KIacCoB
OMOTEXHOJIOTHYECKOTO MJIM MEIUIIMHCKOTO HaIlpaBJICHUH.

B3anMmocBsi3p ¢ mporpammoii BocnutaHusi. [Iporpamma Kypca BHEYpOUHOH [eATEIbHOCTH
pa3zpaboTaHa ¢ y4eTOM peKOMEHAAlHU MPUMEPHONW MpOTpaMMBbl BOCIHMTAHUS, YUYUTHIBAET MCUXOJIOTO-
nearorndeckre 0COOEHHOCTH TAaHHBIX BO3PACTHBIX KATETOPUNA. ITO MO3BOJIIET HA MPAKTUKE COCIUHUTH
oOy4aronlyr0 ¥ BOCIUTATENbHYIO JAEATEIbHOCTh Iearora, OpPUEHTHUPOBAThH €€ He TOJIbKO Ha
MHTEJUIEKTYyaJbHOE, HO M HAa HPAaBCTBEHHOE, COLMANIbHOE PAa3BUTHE peOeHKa. DTO MPOSBIIAETCS:

- B IIPHUOPUTETEC JINYHOCTHBIX PE3YJIbTATOB pCain3alliuv IMPOrpaMMbl BHCypO‘-IHOfI JACATCIIBHOCTH,
HalCeqJunX CBOC OTPaXCHUC U KOHKPCTU3AIIHUIO B HpHMCpHOfI MMporpaMMEBOCIIUTAHUA,

— B BO3MOXHOCTM  KOMIUIEKTOBAHHS  pa3HOBO3PACTHBIX  TIpymnnm Il OpraHU3aluu
pO(OPUEHTALMOHHON JESITEIbHOCTH LIKOJLHUKOB, BOCIIMTATEIbHOE 3HAYEHUE KOTOPbIX OTMEYAETCs B
IIPUMEPHOI MPOrpaMMe BOCITUTaHMUS;

- B HWHTCPAKTHUBHBIX (bopMax 3aHITUH JJIs1  IIKOJIbHUKOB, 06CCHC‘-II/IB8.IOH_II/IX 60J'IBIJ.IY[O nux
BOBJICUCHHOCTL B COBMCCTHYKO C MN¢JaroroM " JApyrumMu JAC€TbMH [OCATCIbHOCTL W BO3MOKHOCTH
06pa3OBaHI/I$I Ha €€ OCHOBC JCTCKO-B3POCIIbIX O6H.[HOCT€I>1,K.HIO‘-I€BO€ SHAYCHUC KOTOPBIX AJId BOCIIUTAHUA



IIOJYEPKUBACTCS IPUMEPHOU IPOTPAMMOM BOCIIUTAHUS.

Oco0eHHOCTH PadoOTHI yuHMTeds MO mporpamme. 3ajgada y4YUTENIs COCTOUT B TOM, YTOOBI
COIPOBOXKJATh IpoIecc MpopecCHOHATFHON OPUEHTAIIMH LIKOJIFHUKA, PACKPHIBasi MOTSHIUAN KaXI0TO
Yyepe3 BOBJICYCHHE B MHOTOOOpPA3HYIO JIESTENbHOCTh, OPraHU30BaHHYIO B pa3HbIX ¢opmax. [Ipu srom
pe3yapTaToM padOThl y4YUTENs B IEPBYIO Ouepelb SBJISETCS JUYHOCTHOE pa3BUTHE Yydalllerocs.
JINYHOCTHBIX PE3yJIbTATOB YYUTENIb MOKET JAOCTHYb, YBIIEKAsl YYEHHKA COBMECTHOM M MHTEPECHOW UM
000UM JEATENHbHOCTBIO, YCTaHABIMBAs BO BPEMs 3aHATHH JOOpPOXKEIATENbHYIO, IOIAEPKUBAIOLIYIO
aTMocdepy, HachlIas 3aHATHS IIEHHOCTHBIM COJICPKAHUEM.

[IpuMmepHas cxema poBEAEHUS 3aHATUH 110 IPOrpaMme:
OOBbsicHEHNE TEOPETUUECKOTO MaTepuaa o TeMe.

2. TloarotoBka K JKCIEPUMEHTAIBHOMY 3aHATHIO, OOCYXKIEHHE OOBEKTOB Il MPAKTHYECKOTO
3aHSTHSL.

3. [TlpoBemeHHME NPAKTUYECKOTO 3aHATHA — OCHOBHAs 3a1aya OCBOEHHE METOJOJIOTHH JAHHOTO
JKCIIEpUMEHTA.

4. ITo oxoHuanum OpCAJIOXKUTE JACTAM, KOTOPBLIC 3aWHTCPCCOBAIMCH JAHHBIM OJSKCIICPUMCHTOM,
pa3BUTh €ro B HCCIEeNOBaTENbCKUI MpoeKkT. i 3Toro HeoOXoauMo OOCYIUTh OOBEKTHI, KOTOPHIE
YUCHUK 6y)1eT HCCI€a0BaTh, COCTAaBUTH IJIAHOKCIICPUMEHTA.

. [IoMoYb y4eHHKY ITpOaHANIM3UPOBATh PE3YyIbTaThl IKCIIEPUMEHTA.
OueHnTh pe3ynapTaThl MPOEKTHO-UCCIENOBATEIBCKOM JEATEIbHOCTH IIKOJBHUKOB MOYHO B

MpoLiecce 3aIUThl UMH CBOUX pabOT B paMKaX HIKOJIBHON Hay4HO- IPAKTUYECKON KOH(PEpEeHIUH.
COJIEP)KAHUE KYPCA BHEYPOUYHOM JEATEJBHOCTH

Moayab «Kak :KMBOTHbIE U PACTCHUSA NPUCIOCAOINBAKTCH» (IBOJIOIHOHHASA
IK0JI0rus) 5-6 Kiaaccel (68 yacoB)

1. Mbot uccneoyem scuevte oovexmeut (12 uacos)

CBolicTBa M CTPOEHHE KUBBIX OPraHU3MOB (CTpoeHue KieTku). Bua, ocobpr —
OpraHu3M Kak efauHas cucrema. Ananrtanuu (mpucrnocoOsienus). [lonstue romeocrasza
XKUBOTO opranu3Ma. CriocoOsl ero noaaepKaHus.

[TonssiTue BapwaTMBHOCTH TIpu3HaKa. McciemoBarenbckue pabotel «Bce mam
(cunuIbl, 6K, 6epe3sl U T.11.) O NMHAKOBBIE? DOTOKBECTY.

Orpanunuenusi mopdonorudeckux u (¢usuogornueckux amantamuii. [louemy
OpraHU3Mbl HE CTAHOBITCS OCECKOHEYHO OOJIBIIUMHU, MAaJCHbKUMH, BCESTHBIM.
[Tpaktuueckas padota «CocTaBisieM KHUTY PEKOPIOB PACTEHUW WM SKMBOTHBIX HAIIETO
Kpash».

2. Bauanue oxpyxcaroueii cpeovt Ha ycusvle opeanusmul (24 uaca)

dakTophl OKpYKarIIe cpenbl (adMoThdeckue, OMOTHYECKUE, aHTPOIIOTCHHBIC).
[Tpumepsl  abuoTmdeckuX (aKTOPOB, OKA3BIBAIOIIUX OCHOBHOE BIMSHUE HAa
KUZHEACATEIbHOCTh  KUBBIX  OpPraHU3MOB: TEMIIEpaTtypa, CBET, BJIAXHOCTb.
[Tpaktrueckoe 3anstue «lIBeT u Temno» (KyOMKH Jib/la B3BECHTbH, MOJIOKHUTH B YAIIKH
[lerpu Ha pa3HoIBeTHYIO OyMmary, yepe3 30 MUHYT B3BECUTb 3aHOBO — KTO ObICTpee
pactasn). [Ipaktruueckoe 3ansitue «UTo pacTBopseTcs: B BoAe» (SKCIEepuMeHT «Kuakuii
nomy). [lpakruueckoe 3ausatue «/{uddy3us Bemects B Boae (pacTBopbl)», «JIBUKEeHHE
pacTBOpoB 1O LBETKY». llpaktuueckoe 3ansitue «Jlem mnaBaer B Boje (aicOepru,
3amep3anue BogoeMoB)». [Ipaktuueckoe 3anstue «Jlen npu 3aMep3aHun pacIIUPSETCSI»
(pa3pylieHre kaMHs (I0OYBOOOPA30BaHKE), 3aMEpP3aHUE KIIETOK).



OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCIOCOOJIEHHS  JKHUBBIX  OPraHU3MOB K
abuotnyeckuM ¢akropam. [IpucnocoOneHus K OCHOBHBIM aOMOTHYECKUM (PaKTOpaM:
TeMmrmeparypa, BIaxHOCTb W cBeT. lIpaktuueckoe 3ansarue «lllyba» (kyOuku Ibaa
3aBEpHYTh B pa3Hblil MaTepual, B3BecuTh). [Ipaktuueckoe 3ansatue «[IurmeHTh (MOXKHO
pa3enuTh Ha BaTMaHe Kpacutenu u3 QuomacrepoB». IIpaktuueckoe 3anatue «Kax
’KUBOTHBIE IJIABAIOT B BOJE» (DKCIIEPUMEHT C MUIMETKOM ).

HccnenoBarensckue paboThl «BiusiHue cBera (Teria, BIaXXHOCTH, COCTaBa MOYBbI)
Ha pacTEeHUsT B ECTECTBEHHBIX WM MCKYCCTBEHHBIX YCIOBHUAX» (Ha JIOCTYIHOM
Marepuae).

3. Bzaumooeiicmeusn ycusvix opeanuzmos (8 uacos)

buornyeckue (akTOpBHI. 3aKOHOMEPHOCTH pa3BUTHS MEXBUIOBBIX
B3auMOOTHoIIeHU. KosBomionus (XUIIHUK-KEPTBA; MNapa3uT-XO3sIMH) DBOJIOLUS
ctpareruii noowiBanus nuimu. CouuanbHocTh. Bunbi-Becenenusl. [lepedens pacreHuii-
Bpeautenei. MccnenoBatenbckas pabora «HaOmroneHusi 3a B3aMMOOTHOIICHUSMHU

YKUBOTHBIX TIPH JOOBIBAHUY MUIIU (KOPMYIIKH JUIS TITULI, JIJI1 TOPOJCKUX HITH CEITCKUX
KUBOTHBIX). BeO-kamepsl». HccnemoBarenbckas pabora «PacmpocTtpaneHue BUIIOB-
CHHAHTPOTIOB B HAIlIE MECTHOCTH.

4. Yenoeek 6 ycuznu pacmenuit u ncusomnuix. (12 uacos)

AnTponorennsie paxkTopsl. [IpaBaa u, 4To NepBOOBITHBIE JIFOAH KUJIU B TAPMOHUU
¢ npuponoi. OnOMallHUBAaHUE U MPUPYUYEHHUE KUBOTHBIX M PACTEHUN. 3aueM cracarb
BBIMUpPAIOIINE BUJbI, KaK 3TO AenaTh. KyJabTypHbIE pacTeHUS U UX JAUKHAE TPEIKU.
[louemy BaxkHO MX coXpaHATh. Pa3HOOOpa3ue KyJIbTYpPHBIX PAaCTEHUN U WX 3HAUCHHE B
KU3HU 4yenoBeka. KpacHas kaura Bamieit Tepputopun. Ocobo oxpaHsieMble TEpPUTOPHUH,
3anoBegHukn Poccum u mupa. Ilpakthueckas pabora «Pa3sHooOpasuwe KynbTypHBIX
pacTEHHI B BaIlIEM PETHOHE.

UccnenoBarensckas pabora «BiusiHue aHTPONOTeHHBIX (PAaKTOPOB HAa Pa3BUTHE
pacTeHuil B TOPO/Ie/HACETICHHOM ITYHKTE.

Okckypeus/mpaktuueckass pabora «OOIIT B Bamem permoHe — yHHKaIbHBIC
O00BEKTHI IPUPOIBI».

5. 9konozuueckue nuwmu (12 uacos)

buocdepa — ogHa u3 BakHeHmUX oOoouek 3emid. UTO Takoe «3KOJIOTHYECKUE
HUIIN» W Kak oHU (Gopmupytorcs? DopmMupoBaHne 3HAHUK TO OHOPA3HOOOPA3UIO
KU3HCHHBIX  (OopM,  TIOBEIEHUYECKMX  MPHUCIOCOONCHMHA,  MOAU(PUKAIMOHHAS
M3MEHYMBOCThH (Ha 6a30BOM ypoBHE). PacTuTenbHbie COOOIIECTBA U UX TUIBI. Pa3BuTne
¥ CMEHBI paCTUTEIBHBIX COOOIIECTB.

UccnenoBatenbckue paboThl «IDKOJIOTUYECKUE HHIIM BOKPYT TeOSI — ONHMCAHUE
(dakTOopoB OKpyxarouiehd cpenb». HMccinenoBatenbckue padoTel «DeHolornyeckue
HaOJIOJICHUSI.

Monaysibs «OcHOBBI pacTeHHEeBOACTBaY» /-8 Kiaacchl (68 yacoB)

1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)
Yro-Takoe pacTeHHEBOJICTBO: OCHOBHBIE (DAKTOpPHI BBHIpALIUBaHUS pacTeHuil. Mlctopus pa3zBUTHSA



arpoxuMudeckux 3HaHui (padoter M.B. JlomonocoBa, 0. JIubuxa, byccenro, B.B. JlokyuaeBa, K.A.
Tumupszena, [1.A. Kocteruesa, JI.H. [Ipsaumnnkosa u ap.). [Ipaktuueckas padota «bouka JIubuxay.
2. Azpomexnuueckuit sxcnepumenm (6 uacoe)
[IpaBusia mocTaHOBKH arpo3kcnepuMeHToB. [locTaHOBKa SKCHEPUMEHTOB C pacTeHUsiMU. Bbioop
TEMbl, COCTaBJICHWE THUIIOTE3bl, WLEIM U 3aJa4 OHKCIIEPUMEHTA TI0 BBIPAIIMBAHUIO PACTCHUM B
KOHTposipyemoit cpene. KoHTposin, MOBTOPHOCTH, TpOBEACHUE OJKcrepuMeHTta. I[limaHnupoBaHue
skcriepuMenTa. OneHka pe3yabTaToBiIKcIiepuMenTa. VccnenoBarenbckas padora «@akTopsbl, BIHSIONINE
Ha IIpopacTaHue ceMsH (POCT IPOPOCTKOB)».

OcBoeHME TEXHOJIOTUU KPYIJIOTOAMYHOTO BBIPALIMBAHUS CAJATOB M MUKPO3EJIEHU B KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YycioBUAX. COOp yCTaHOBKM Ui BbIPALIMBAaHUS pPACTEHUH B KOHTPOJHUPYEMBIX
YCIIOBUSX.

3. Pons xumuueckux snemenmos ¢ numanuu pacmenuii (20 uacoe)
Bona. PactBop. BbITskka. AHMOHBI, KaTHOHBI, 3J€KTponpoBojgHOcTh U pH pactBopa. Ponb

XMUMHMUYECKHUX OJJIEMEHTOB B MNUTaHUM pacTeHuid. [loilyueHue mNUTaTENbHBIX BEIIECTB PACTEHUSMHU.
[IpakTnueckas pabora «Cxembl NMUTATENbHBIX pacTBOpoB. PacueT 103 ynoOpeHMil [uisi MUTaTENbHBIX
PacTBOPOBY.

Yn00penus: opraHuyeckue, MHHEpaJIbHbIE, MUKpOOHOJIOrHYecKkue. TUIbl MUTAaHUS PACTEHUH.
Bo3nymHoe u MuHepanbHOe (KOpPHEBOE) NUTaHME pacTeHWi. TpaHCHOPT NHUTATENbHBIX BEIIECTB
pacTeHMii: BOCXOIAIIMM W HUCXOAAIMN TOK. Bakneilmme kanuiiHble, ¢GocopHbIE U a30THBIE
ynobpenusi, ux cBoictBa. IIpoctbie u cioxuble ynoOpenus. Ilpaktuueckas pabora «IIpaBuna
cMmemuBaHus yaoOpenuit» llpaktuueckas pabota «lluTaHme pacTeHHMIl: TEXHOJIOTHUS MPUTOTOBICHUS
MIUTATEIIBHBIX PACTBOPOB VISl Pa3HBIX KYJIbTYP».

Poct u pa3BuTHe pacTeHMil: dTanbl OHTOT€HE3a, (DaKTOPHI, BIMIONINE Ha POCT PACTECHUM: CBET,
rycTOTa MOCaZoK, muTaHue, cyocrpar. [lpaktudeckas padota
«MOHUTOPUHT MUHEPATILHOTO MUTAHUS PACTCHUIN.

OC0OCHHOCTH TUTAHUSI PACTEHUW a30TOM. A30T W €ro 3HaueHWEe B XU3HH pacTeHHid. Dopmbr
a30Ta U UX NIPEBPALLEHUE B ITOYBE.

Hctounuku docdopa i pacreHus. 3HaueHue pochopcoiepxalmx CoeIMHEHUNH B KieTke. Posib
MaKpOIpPrUUeCcKUX COeIUHEHUH Gocdopa B SHEPreTHUECKOM OOMEHE.

Bnusaue kanuss Ha Qusnueckue CBOICTBa MPOTOIUIA3MbI, HAa (DEPMEHTH! YIIJIEBOAOPOIHOTO
oOMeHa, cuHTe3 0enkoB U Jp. Ponb Kanus B mojiep:kaHUM MOHHOrO OajlaHCca B TKaHAX, B Ipolieccax
CaMOPETYJIALNH.

PerynsatopHast u cTpykTypooOpa3oBaTesibHas poJib KaJlblUs. Y4yacTue B 00pa30oBaHUU KIETOUYHOM
CTE€HKH, NOJ/IeP’KaHUH CTPYKTYpbl MEMOpaH U PETYISIUs UX IPOHUIIAEMOCTH.

3HayeHue MarHusg B MeTaOoyiu3Me pacTeHuil. MarHuif B cocraBe XJOopoduiuia, CXOJCTBO
XJI0po(uIUIa U reMoryioOuHa Kak CBUJIETEIbCTBO €IMHCTBA OPIraHUYECKOTO MHpA.

Cepa u ero OCHOBHBIE COEJUHEHMS, UX POJb B CTPYKTYPHOM OpraHM3allud KIETKH, y4acTHE B
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIUAX.

Mukposnementsl. IlpeacraBneHuss 0 poiaM MHKpPO3JIEMEHTOB B MeTaboJIM3Me pacTeHUil.
OCOOEHHOCTH TOCTYIUICHUSI MUKPO3JIEMEHTOB B pacTeHus. CHHEpPru3M M aHTaroOHM3M HJIEMEHTOB
MIUTaHUS PaCTEHUM.

PacturenbHas JAuMarHocTMKa M METOJbl HMAEGHTU(MKALMU HEAOCTaTKa/W30bITKAa 3JEMEHTOB
nutanus. [Ipaktuueckas pabora «PacTutenbHast IMarHOCTHKAY.

HccnenoBatenbckas padoTa «O1eHKa COCTOSIHUS KOMHATHBIX pacTeHU, paCTeHUH HA IIKOJIbHON
TEPPUTOPUH, YCTAHOBKA MPUYMH MATOJOTMUECKUX COCTOSIHUHM (Ipu



HAJIUYUN)».
HccnenoBarenbckas pabota  «OmeHKka  BIMSHUS  Pa3IMYHBIX  DJIEMEHTOB  Ha

COCTOSIHME PAaCTEHUH (COCTABJICHUE PA3JIMYHBIX MTOJKOPMOK )».

Pezynamopuol pocma pacmenuit. 3auwguma pacmenuii (4 uaca)
[lonsiTe o perynasitopax pocra pacTteHMd. CTUMYIATOpPBl pocTa — (UTOrOPMOHBI (ayKCHHBI,

ru00epesUIMHbI, TUTOKUHUHBI). MHrHOUTOpHI pocta pacteHuit: 1. mpupojansie (aOcum3oBasi KHCIOTa |
HEKOTOpble (DEeHOJIbHBIC BeIIeCTBa (MKyMapoBas, KOPUYHAs, CAIMIMIIOBAS K-Thl), 2. CHHTCTUYCCKHE
(MopdakTuHBI, peTapAaHThl, Ae(OJUAHTHI, ACCUKAHTHI, repOuuub). OUTOMOHHUTOPUHT U OICHKA
coctosiHus pacteHuil. CoBpeMeHHble criocoObl MoHUTOpUHra. [IpakTudeckas padota « DUTOMOHUTOPUHT
U OIIEHKa COCTOSIHUS pacTeHuil. COBpeMEHHBIE CII0COObI MOHUTOPUHTAY.

UccnenoBatenbckas pabota «BnusHue rerepoaykcrHa Ha MmpopacTaHue (poCcT Ha Pa3HBIX
CTa/lusAX, B Pa3HbIX YCIOBUSAX) Pa3IMUHBIX PACTCHUID.

3amura pacTeHU OT BpeauTenei: ocHOBBI Ouometona. [Ipaktuueckas pabota
«I/IHCGKTapI/H/II ImpaBuHJia U YCJIIOBHA pa3BCACHHS IMOJIC3HBIX HACCKOMBIX)).

Boonas, necuanas u nousennan Kyibmypol, ux npumenenue 6 gvipaujusanuupacmenuil. Puzuonoun
pacmenuii (8 uacos)

Bonnas, mecuanass W mNoOuYBEHHas KyJabTyphl, MX NpPUMEHEHHE B BBIPAIIMBAHUM PACTEHUM.
[IpoBenenue Boabl B KOpHE U cTebne pactenuid. [Ipaktudeckas pabota
«KopHeBoe naBieHue».

BonHbIii pexkuMm pacTeHHWi: CTPOCHHE YCTHUIL: (AKTOPBI, BJIMSIONIME HA WX PACKPBITHE H
3aKpbITHEe. 3HAaYeHHE MEXaHW3Ma PETry/IlMM HUCHapeHusi Biarkd pacteHueM. lIlpakruueckas pabota
«[Ipurorosienue npenapara ycTbUIl METOJIOM CIICTIKa.

UccnenoBatenbckue paboThl: «BrnusHME yCIOBUN comepikaHUST PACTCHHH Ha KOJHUYECTBO
YCTBHID.

@doToCHHTE3 — YHHKaIbHBIA mpolecc pacteHuil. TemHoBas U cBertoBas ¢a3bl POTOCHHTE3A.
3HaueHue GoToCUHTE3a IS KUBBIX opraHu3MoB. [IpakTuyeckas pabora
«DyHKIIMOHANIbHASL TUArHOCTHKA PACTEHUIl MO aKTUBHOCTH XjoporuiacToB» MccnenoBaTenbekas padota
«Omnpenenenune xnopodpmwna A u b, onieHka HOTOCHHTETHUECKON aKTUBHOCTU PAacTEHUN U (HaKTOPOB,
BIIUSIIOLIUX Ha HEey.

@dakTopel poCTa pacTeHHil: BO3AyX U adpaunusa. l[logzeMHOe [bIXaHHME PACTEHMIA: COCTaB
MMOYBEHHOTO BO3/yXa, ra3000MeH. ['a3000MeH rpu OecriouBeHHOM BbIpaniuBanuu. [Ipaktuueckast pabora
«Aspamusi, CO2 u O2. Jlpixanue pactenmit». I[lpaktudeckas paboTa «JlpIxaHue pacTeHHil: OIEHKA
WHTEHCUBHOCTH JIBIXaHUS PACTEHUNH TIOI0BY.

UccnenoBatenbckue padoTel: «BrnusHue crnocoba BbIpaluBaHus (COCTaBa MUTATENBHOW CMeECH,
CXEMbI BHECEHHSI) HA POCT U Pa3BUTHS PA3TUYHBIX PACTEHUI.

Kynvmypnuie pacmenus. Coepemennvie acnekmut cenexyuu (20 uacos)

Kak denoBex cran ucnonb3oBaTh pacreHuaA? CBA3b pa3BUTHs LMBWIN3ALKWKA YEJIOBEKA M
oloMallHMBaHuA pacteHuil. Jlomectukamus. Jluckyccus «JloMecTukanus, Bce JIM pacTeHUS U
KUBOTHBIE, KOTOPBIE XKHUBYT PSIOM C YEJIOBEKOM MM OJIOMAIIHUBAIOTCA? MOKHO JIM CUMTATh TapakaHa
0JIOMAaIlTHEHHBIM >KUBOTHBIM 7

HacnencTtBeHHOCTh M H3MEHUMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OpraHu3MoB. VI3MEHUNBOCTD.
Bunpl n3menunBoctb. [IpakTuueckass pabora «MoaupukaioHHass U3MEHUYUBOCTh (JIUCTHSI, MIOJKH C
OJIHOTO JIEPEBA)».

I'en — MaTepuanbHBId HOCHUTENb HACJIEICTBEHHOCTH M M3MEHUMBOCTH. HyKIIEMHOBBIE KHCIIOTBHI.
Jlokanu3anusi reHeTuYecKkoro marepuana B kierke. Jlenmenue knetok. Permmkamus JIHK. OcnoBhas
JorMa MoJIeKyJsipHoi 6uonoruu. Tpanckpunuus. Tpancisuusa. Myranuu. [Ipaktuueckas padora «l'eH —
MHCTPYKLHUS MO cOOpKe KIeTKU (Ha Oucepe WM KOHCTpykTope)». Ilpaktudeckas pabora «Myranus Ha



OyrepOpone (r000# 00BEKT W3 TpenbIayIied paboThl, TAE W3MEHEHHWE WHCTPYKIUU MPUBEICT K
M3MEHEHHIO BHEIIHETO BUIa 00BEKTA)».

O¢ddexr OyTHUIOYHOTO TOPIBINIKA ¥ TeHETHYeCKoe pasHooOpasue. Uto Takoe reHbank? 3auem
COXpaHATh F'€HETUYECKHE pecypchl pacTeHni? OCHOBHBIE CIIOCOOBI COXpaHEHHs T€HETUYECKUX PECYpPCOB
pactenuit (ex situ u in situ).

3nauenue pabor H.M. BasusoBa. 3akoH rOMOJIOTHYECKUX psAsoB. LleHTpbl
MIPOUCXOXKACHUSA KYJIbTYPHBIX pacrennii  H.M. Basunosa u IL.LM. JXykoBckoro.
[IpakTtuyeckas padora no rpynnam «OTKyAa Ha HalIMX cToJIaX (GpYyKTh/oBoIH/30aKm». OCHOBHBIE
METOAbl  celeKiuu. [ 'mbpunuzanusi. ®opmbl  otbopa.  OcHOBHBIE
HaIPaBJICHUS CEJIEKIMU: YIYULIEHHE YPOKalHOCTH, YCTOMYMBOCTU K OMOTHMYECKUM HaOMOTHUYECKUM
¢dakTopam. IIpaktuyeckas padbora «Bripamusaem ropox. Kak nmposectu

CKpEILMBAHHUE y TOPOXay.

Ecte 5mu xu3Hp B mpoOupke? buotexHomorus KylnbTypHBIX pacteHuid. MccnemoBarenmbckast
pabota «BpIpamuBanue pacteHuil B mpoOUpke» (MOKHO BOCIIOJIB30BAThCS pe3yJabTaTaMH MPeAbIIYIINX
AKCIEPUMEHTOB 10 COCTAaBJICHUIO MMUTATEIbHBIX PACTBOPOB JUIsl PACTEHU).

Kak 4gemoBexk MoxkeT wmomuduiupoBath pacteHus? [‘eHeTHdyeckoe penakTHpOBaHHUE.
CoBpemMeHHbIE TOIXOAbl M JOCTHKEHHS T€HEeTHMYECKOTO peNakTUpoBaHus pacteHui. [Ipaktuyeckas
pabota «I'eHOMHBIE HOXHHUIIBI (MOIeTpoBanue padboTel cuctembl CRISP-Cas).

Pacmumenvnas npooyxkuus. (8 uacos)
Hanzemnsie u moa3eMHubie opranbl pacteHuil. [lober u BUIOM3MEHEHHBIN MOOETpacTECHUH.

CriocoObl pa3MHOXKEHHUS PACTCHUM.

[onsitne 0  KadecTBe POAYKTOB TUTaHUS. [TpoGnembl KOHKYpPCHITHH
OTEYECTBEHHBIX MPOIYKTOB MUTAHHUS C HMIIOPTHBIMH. JIOTUCTHKA TOCTaBKH M CPE/ICTBA
COXpaHEeHHs TpOAYKToB mmTaHus. [Ipaktmdeckas pabora «[IpemenbHO NOMyCTUMBIC KOHIICHTPAIHH
(ITAK) u MeTo1b1 KOHTPOJISI 0€30TIaCHOCTH PACTUTEIIBHBIX TIPOTYKTOB MUTAHUS.

MHUKpO3eIeHb: MOJIG3HOCTh M TexHojorus. MccienoBatenbckas padora «OIleHKa KadecTBa
BBIpPAIICHHOW MUKpPO3eJIeHN» (JIn00 CBOS, JIMOO M3 Mara3uHa).

Xumuueckudt  aHanmu3  npoaykiuu.  OcCHOBBI  criekrpodoTomeTpuu.  [loreHnpomerpus.
Xpomatorpadus. Ilpaktuueckas pabota «MeTOIbl OLEHKM KauyecTBa PACTHTEIBHON MPOMYKIIHH:
XpaHEHUE ¥ COXPAHHOCTh MTUTATEIBHBIX BEIIECTBY (TI0 JOCTYITHOMY 000PYIOBaHUIO).

UccnenoBatenbckas pabora «Omnpenenenne ButamuHa C METOJOM OOpaTHOTO TUTPOBAHUS B
IJI0/1aX Ha pa3HOM CpoKe (croco0e) XpaHeHHUs».

Moayabs «MoJiekyJisipHble 0OCHOBBI (pusnosoruu u gpapmakoaorum» 9 kiace
(68 uacoB)

Quszuonozuueckasn xumus. (20 uacoes)
Benenue. buorennsie anemenTsl: opraHorensl: O, C, N, H. AktuBHBIE QopMBI KHCIOpOAA, UX

MOJIy4eHUE, HENTPAIA3ALU.

MakposieMeHThI: MPOLEHT COJEp)KaHUsl B OpraHM3Me, BBINOJHAEeMas (QYHKIMS, COAEp)KaHUE B
npoayktax nutTaHusa. CaZ2+ - cBs3pIBalolIUe OENKH, JENOHUPOBAHME KaJIbLUS, PEryssilUs YpPOBHS
KaJbllUg B OpraHU3Me: IOPMOHBI MOYeKk. Mg — cTpoeHHe XJopoduiuia, €ro aKTUBALUS COJIHEYHOMH
SHEPIrUEH.

MHUKpPOAJIEMEHTBI: B KaKUX MOJIEKYNIaX COJAEp)KaTcs, BBIMONHSAeMas (PyHKIMS, colep)KaHHE B
npoaykTax nuTaHus. IlociencTBust mepeno3upoBKHM MHKpOdJIEMEHTaMU. F€ — ycBauBaeMble THIIBI
COEMHEHUH >xene3a. I'eMOonpoTenHbl, reMOIMaHuH, HUTOXpOoMbl. CU — yCBOEHHE U TPAHCIOPT MEIH.
benku, conepxxamue wenb. Ilatosorndeckue cuHApoMbl MeHke M BuibcoHa, CBA3aHHBIE C
MeTab0JIU3MOM MEIH.

ToxcnuHble aneMenTs! [leproauyeckoi cucTemsl s opraHus3Ma. BiusHue HepocTaTka Makpo U



MHUKPOSJICMCHTOB HaA JKUBBIC OPraHU3MBbI.
HCCHCHOB&TCHBCK&H pa60Ta «KonnuecTBeHHas OLCHKAa COACPIKAHUA MHUKPOIJICMCHTOB HIIN
BHUTAaMHWHOB B ITUIICBBLIX ITPOAYKTAX>

XKupsi. 3a0oneBaHus YeIOBEKa, CBSI3aHHbIE C HAPYLICHUSIMH JKUPOBOTO OOMEHa.
Jucnunuaemun.
VYrneBojpsl. 3a00/IeBaHUs YEJIOBEKA, CBA3aHHbBIE C HAPYLIEHUSAMU yriieBogHOorooOMeHa. CaxapHblid

nuaoer.

benku. Crtpoenue. 3aboneBaHUs YEIOBEKAa, CBA3AHHBIE C HApYHICHUSMH OEIKOBOro oOMEHa.
Oynkuuu 6enkoB. PepmenTel. Mexanusm neiictBus. Knacesl pepmenTaTuBHbIX peakunil. KodepmeHTsl.
[IpakTueckoe 3ansTue «KauecTBEeHHbIE PEAKIIMM HA OpraHUYecKue MoJIeKybl». [IpakTruueckoe 3ansarue
«/lenarypauus Oenkos» [IpakTuueckoe 3ansrue «/3yueHre akTUBHOCTA aMUJIa3bD».

Butamunbl xupopacTBOpuMBIE, BOJOpacTBOpuMbie. [IpeBpailieHHMe BHUTAMUHOB B AaKTHUBHBIC
(dhopmbl KoepMeHTOB. ABUTAMUHO3HI.

OcHOBHBIE THUIIBI METAa0OJIMYECKUX peakiuidl. buosHeprernueckue mpouecchl. ['nmukomus. [uxm
Kpebca. llenr mnepenoca snekTpoHoB. OKucCIeHHE >XUPHBIX KucaoT. Kartabamu3m aMHHOKHCIOT.
I'mrokoneorene3. CuHTE3 yriieBoJIOB, OEIKOB, XHPOB. MeTabonutudeckue 3aboneBanus. [Ipakruueckoe
3aHsTHE «Penienne 3ama4y Ha SHEPTETHISCKUN OOMEH).

Knerka. Ilonsitue memOpanbsl. @yHkiuu MeMOpaH. Buisl TpaHcnopTa B KIETKY.

MeMOpanHbIe OpraHoubl. 3a00JieBaHMS CBSI3aHHBIE C HApYIICHHEM pabOThl MEMOpPAHHBIX OpPTaHEII,
007e3H1 HaKoTUIeHUs. THUITbI KOHTAKTOB MEXIY KiIeTKaMi.3HaueHHe MEXKIETOYHOW KOMMYHUKAIUH JUTs
310pOBBs oprannsma. [Ipaktudeckoesansarue «/luanu3 (kiertouka Tpayoe)y.

SAnpo. VYpoBHM  yNakOBKM  XpoMaTthHa.  XPOMOCOMHBIE  TEPPUTOPHHU.
HememOpanHbIe opraHOHIBI.

Monexynapuas ouonozusa. (20 uacos)

OcCHOBHBIE BEXH Pa3BUTHUS MOJICKYISIPHON OMOJIOTHH.

Hyxnennoselie kuciaotel. OCHOBHBIE IPUHIMIBI cTpoeHus. [IpakTudeckas pabora

«Boinenenue JIHK u3 6ananay. [Ipaktuueckas padorta «Moaens JIHK-opurammy». [Ipaktuueckas padbora

«Omnpenenenne kauectBa mnpenaparoB JHK ¢ mnomompio cnekrpodoromerpun» (Mpu HaIUuUU
000pyI0BaHUs).

Martpuusble cuHTEe3bl. Perumkanus — OCHOBa KIETOYHOro JeneHus. [IpuHuunel perummkanuu.
[IpakTnueckas padota «PermkaTtuBHas mamuHa (urpa-mgeMoHcTpamms)y». [Ipakrudeckas padora «I1L[P
(Monenb aMmruIdUKanus Ha Oymare)y.

Myrauun. Yto Bb3biBaeT usMeHeHus B crTpoeHun JHK. Ilpunnunsl penapanuu. Tpanckpumnius.
[IpakTiueckas pabota «Cunaa mpoMoTopay.

I'enetnueckuit kog. [Ipaktuyeckas padora «Pemienue 3a1a4 Ha reHeTUYECKU Koy TpaHCsus.
[IpakTuueckas padbora «DonauHT GEIKOBY.

Opranuszanus renoma BUpycoB [IpoTuBOBHpYyCHBIE CPEACTBA, MEXaHU3MbI UX IEUCTBUSI.

Opraauzanus reHoma OaxTepuit AHTHOaKTEpUATbHbBIE Mpenaparsl.
HccnenoBatenbckas pabora «PacnpocTpaneHrne aHTUOMOTUKOPE3UCTEHTHBIX OakTepuit»Opranuszanus
reHomMa sykapuoT ['eHoOMHOe pemaktupoBanue. IIpakTuueckas pabora «PaboTa B COBpEeMEHHBIX

reHetuueckux Oaszax manHbiX. [Iposenenue In silico

aHaJIu3a MOCJeI0BaTEIAbHOCTEN T€HOBY.

Dapmaxonozusn (28 uacos)
[Tonsitue o nekapctBax. [IpWHIMIBI MOAXOJa K TOUCKY HOBBIX JIEKAPCTBEHHBIX CPEICTB.

CxkpuHHHT U ero metoabl. MccnenoBarenbekas paboTa « IKCIEPUMEHTHI 10 ONPEIEICHUIO TOKCUYHOCTH
BEIIECTB HA APTEMUIUAX).

ITyru BBemenus JIC. dapmakoKHHETHKa JIEKapCTBEHHBIX BellecTB. BcackiBanue (abcopOuus)
nexapcTB. OCHOBHbIE MEXaHU3MbI BCAChIBaHHs. TpaHCHOPT JEKapCTBEHHBIX BellecTB. ['eHbl U Oenku



nepBoit (a3l OuoTpanchopmanuu. I[lyrm BbIBEJCHHSI JIEKapCTB W3 OpraHu3Ma. OKCKpEelus Hu
snumMuHanua. ['epl u Oenku BTopod as3sl OuoTpancopmanun. dapmakonuHamuka. [aBHOE U
mo60YHOE, pe30pOTUBHOE H MECTHOE, TIPSIMOE, HETIPSIMOE U peIIeKTOpHOE IeHCTBHE.

Buner  B3aumopeiictBust siekapctB. CHHEPrM3M W AQHTaroHM3M IIpM  COBMECTHOM JEWCTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX PA3HOBUIHOCTH.
TpancmeMOpaHHBIH CUTHATHHT. THITBI KIIETOYHBIX perenTopoB. MeMOpaHHbIC: HOHHbBIE KaHAIbI,

KaTaJIMTHYECKUE U comnpshkeHHble ¢ G-Oenkamu; BHYTPUKIETOYHBIC: [UTOIUIA3MATHUYECKUE U SICpHBIC.
MexaHu3MBbl JIMTaHA-PELIEITOPHOTO B3auMoieicTBUsA. CeNeKTUBHOCTh (M30MpaTeIbHOCTh) AECUCTBUSA,
CBSI3b «XUMHYECKast CTPYKTypa — papMaKoJIOTHIeCKasi aKTHBHOCTh BELIECTBY.

PapMaKoIOrH4eCKON MOIYJISALNNA CUHAIITUYECKONW XOJMHEPTHYECKOU nepenadn. MoJteKyisipHbIi
MEXaHU3M JEUCTBUS U (papMakoIoruyeckue cBoiicTBa M- XOJIMHOOJIIOKATOPOB, TaHIIIMOOIOKATOPOB U
KypapenonoOHbix cpeacts. dapmakosnornueckas peryiasius aKTUBHOCTH aJpEHEPrMYEcKOro CHHArca.
ANpEeHOMUMETHKH, aApeHOOI0KaTOPbl, CUMNATOIUTUKH. [IpakTnueckas pabota

«BnusiHue ajpeHannHa Ha CepJIeUHbIe COKpAIIeHUs (MPOTPaMMHOE 00eCIIeYeHUE)».
MounekynspHas (papMakoJorusi aHTUAIEPTUYECKUX CPEACTB. [ MCTAMUHOBBIE PEIIENTOPHI: THIIBI,

MoOJeKyJsipHass opranm3aiusa. CtaOuau3atopsl MEMOpaH TYYHBIX KJIETOK: MOJIEKYJISIPHBIA MEXaHHU3M
JENUCTBUSI, OCOOCHHOCTH KIMHMYECKOTO TPUMEHEHHUS, TOYKH TPUIIOKCHHS JCHCTBUS HMHTHOUTOPOB
JUTIATHBIX METHATOPOB.

MexaHu3M JCUCTBUA U TMPUMEHEHHE NPernapaTroB, CTUMYIHPYIOMIUX MPOIECCh WMMYHHUTETA.
dapmakoJoTrHYecKas XapaKTEPUCTHKA UHTEPICHKUHOB: TIOJydYeHUEe, MEXaHU3M JCHCTBUS, TPUMEHEHHE.
OcHoBBI TTaTOU3UOIOTHH OCTPO(}A30BOTO OTBETA, MEAHMAIMS BOCHaIeHUA. MOJEKYISIpHBIH MEXaHU3M
MIPOTHBOBOCIAIUTEILHOTO JIEHCTBUSA TTFOKOKOPTHUKOCTEPOUIOB, HECTEePOUIHBIX
MPOTHUBOBOCIAIUTENLHBIX cpeAcTB. [IpakTudeckas pabota «[ HMCTOJIOTHYECKHE TpermapaThl UMMYHHOU
CHCTEMBIY.

[TonsTne o0 Hapko3e W HAPKO3HBIX mpenaparax. KIeTOYHBIA W HEPBHBIM  HAPKO3.
dapmakoJIoruyecKas XapaKTePUCTUKA OTACIBHBIX TPYII HAPKO3HBIX cpeAcTB. [locnenoBaTeabHOCTh
JEHCTBUS Ha IIEHTpaJIbHYIO cucTemy. IIpakTtuueckas padbora
«["'ucronoruyeckue mpenapaTbl HEPBHOM CUCTEMBI.

dusnonornyeckuii coH; (a3l cHa. Buapl HapymieHuit cHa [IoHsITHE 0 MEIMKAaMEHTO3HOM CHE H
CHOTBOPHBIX MpernapaTax (THMHOTHKAX).

MonekynsapHble acrnekThl Houumeniud. OnuaTHbIE PENENnTOpPbl, WX THIIBL.

3HK€(1)8.J'II/IHH n BHﬂOp(l)HHLI - OHJAOI'CHHBLIC JIMI'aH/Ibl OIIMATHBIX PCLCIITOPOB.
AHTHIICUXOTHYECKOE ,Z[eﬁCTBHe, BJIWAHHUEC Ha q)YHKI_II/IIO BKCTpaHHpaMI/I,I[HOﬁ CHUCTCMBEI,

SMOIMOHANBHYIO Ccdepy, pBOTHBIA LEHTP, apTepHalbHOE [aBJICHHE, LEHTP TEPMOPETYISIIHH.
MouekynsapHble MEXaHU3Mbl JACUCTBUS HEUPOJENTHKOB, BIMSHHE Ha J0(aMUHOBBIC, CEPOTOHUHOBBIE,
aJipeHO- U TUCTAMHHOBBIE PELENTOphl, WX JCHCTBHE Ha KJIETOYHble MeMOpaHbl, Ha JETIOHUPOBAHUE
TKaHEBBIX MOHOAMMHOB. [loTeHIMAaN- 3aBUCHMbIE HATPUEBbIE KaHAIIbl KaK MUIICHU NEHCTBUS MECTHBIX
aHecteTukoB. CrocoObl WHTHOMPOBAaHUS TOTEHIMAI-3aBHCHUMBIX HATPUEBBIX KaHAIOB MECTHBIMU
anecretukamu. llpaktuueckas pabota «Kapra oskcnpeccuu TO(PaMHHOBBIX U CEPOTOHHHOBBIX
peLenTopoB B Mo3re Mbliieiy. MccnenoBarenbckas paboTta «IloBeaeHueckre TecThl Ha ppiOkax Danio
rario. CaeTio-TeMHast KaMmepay. HccnenoBatenbckas paboTa

«[ToBeneHueckue TecThl Ha pbiOKax Danio rario. OTKpeITOE TIOJIE.

cDOpMI:I pcajm3annumn

1. OObsicHEHUE TCOPCTUYCCKOTO MaTCpHrajia 1o TCMeE.

2. IloaroroBka k OKCIICPUMCHTAJIIbHOMY 3aHATUIO, O6CY)KI[GHI/IG 00BEKTOB AJIg TIPAKTHUYECKOTO
3aHATUA.



3. TlpoBeneHue MPAKTHIECKOTO 3aHATHS — OCHOBHAS 3a]1a4a OCBOEHHME METOI0JIOTHMIAHHOTO
9KCIEPUMEHTA.

4. ITo oxonuanum OpCAJIOKUTH ACTAM, KOTOPBIC 3aUHTCPCCOBATIUCH JAHHBIM SKCIICPUMCHTOM,
Pa3BUTH €r0 B HCCIEI0BATEIBCKIH MPOEKT. /1 3T0r0 HE00X0AUMO 0OCYANTH OOBEKTHI, KOTOPHIE
yUeHHK OyZeT HcCIe10BaTh, COCTaBUTh IIJIAHIKCIIEPUMEHTA.

5. TlomMO4Yb yYeHHKY IPOAHATM3UPOBATh PE3YJILTATHI SKCIIEPUMEHTA.

OHGHI/ITB PE3YJIbTAThI HpOGKTHO-HCCHCHOB&TGHLCKOﬁ JACATCIBHOCTHU INKOJIBHUKOB MOXKHO B
IIPOLIECCE 3AIIUTHI UMH CBOUX pad0OT B paMKax LIKOJIbHON HAy4HO- IPAKTHUECKON KOH(pEPEHIUH.

ILJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHMS KYPCA BHEYPOUYHOM
JAEATEJIBHOCTH

3anarus B paMKax MporpamMMmbl HaANpaBJICHBI Ha oOecrieyenue JOCTHIKCHUSA IIKOJIbBHUKaMU
CICAYIOUX JIMYHOCTHBIX, MCTAIIPCIMETHBIX 1 Hpe,Z[MeTHI)IXO6paBOBaTeJIBHI)IX PE3YyIbTATOB.

JINYHOCTHBIE Pe3yJIbTAThI:
B cghepe epadsicoanckozo eocnumanus: TOTOBHOCTh K KOHCTPYKTUBHOWCOBMECTHOM JI€ATEIBHOCTH

TIPY BBITIOJTHEHUH MCCIICIOBAHUI U MIPOCKTOB, CTPEMJICHHE KB3aMMOITIOHIMAHHIO M B3aHMOITOMOIITH.

B cghepe nampuomuueckoeo 6ocnumarnus: OTHOIIEHHE K OMOJIOTHN KaK K Ba)KHOM COCTABIISIONICH
KYJIBTYpPBI, TOPAOCTh 32 BKJIQJI POCCHHMCKHX W COBETCKUX YYEHBIX BPA3BUTHE MHPOBOW OMOJOTHYECCKON
HayKH.

B cghepe oyxoeno-npascmeennozo 6ocnumanusi; TOTOBHOCTh OLIEHUBATH MMOBEACHUE U MOCTYIKHU C
MO3UIMM HPABCTBEHHBIX HOPM U HOPM 3KOJOTHYECKOW KYJIbTYphbl; MOHHUMaHHE 3HAYMMOCTHU
HPaBCTBEHHOI'O acIeKTa AESITeIbHOCTH YeJIOBeKa B MEAUIIMHE U OUOJIOTHH.

B cipepe oscmemuueckoco 6ocnumanus: TOHUMaHHE POJM OUOJNOTHMM B (OPMHUPOBAHUU
ACTETUYECKOM KYIbTYPhl JTUYHOCTH.

B cghepe dpuzuueckoco socnumanus, opmuposanus Kyrvmypsl 300p06bsi U IMOYUOHATLHO2O
On1a2onomyyus: OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3[0POBBIO M YCTAaHOBKA Ha 370POBBINA 00pa3 KU3HU
(3nopoBoe nuTaHue, coOII0ACHNE TUTMEHUYECKUX IPABUII U HOPM, cOATaHCUPOBAHHBINA PEKUM 3aHITUN U
OTJIbIXa, peryisipHas (U3HUeCcKasaKTUBHOCTH); 0CO3HAHUE MTOCIIEJCTBUI U HEMPUSITHE BPEIHBIX TPUBBIYCK
(ymoTpebsieHrne ajakoroJisi, HApKOTHKOB, KypeHHe) W HHBIX ¢GopM Bpema mid (PU3WYECKOTO U
TICUXUYECKOTO 37I0POBbs; COONIIO/IEHUE MpaBui OE30MacHOCTH, B TOM YHUCJIE HaBBIKM 0€30MacHOTO
MOBEACHUA B MPHUPOJHON cpeze; cOpMUPOBAHHOCTh HaBbIKa pedIeKCUU, YHpaBlieHHUE COOCTBEHHBIM
SMOIIMOHANBHBIM COCTOSTHHEM.

B cghepe mpyoosozo éocnumanus: akTUBHOE ydacTUE B PEILIEHUU MPAKTUUECKUX 3aj1a4 (B paMKax
CEeMbH, WIKOJIBI, TOpOJa, Kpasi) OHOJIOTMYECKOW U SKOJIOTMYECKOW HAMpaBICHHOCTH, HHTEPEC K
MPAKTUYECKOMY U3y4YeHHIO Tpodeccuil, CBA3aHHBIX C OMOIOTHEH.

B cgepe sxonoeuueckozo socnumarnus: opueHTays Ha MPUMEHEHHE OMOJIOTHYECKUX 3HAHUN TPU
pelIeHn: 3a1a4 B OONAcTH OKPYXKAIOIIeH cpeabl; OCO3HAHME DKOJOTUYECKHX MpoOIeM W MyTei HX
pEIIeHUS; TOTOBHOCTD K YYaCTHIO B MIPAKTUUYECKOUICSITENFHOCTH SKOJIOTHUECKON HapaBIeHHOCTH.

B cgepe nonumanus yennocmu HayyHoeo nosHanus: OPUEHTAIMSI HA COBPEMEHHYIO CHCTEMY
HAyYHBIX MPEJICTAaBICHUH 00 OCHOBHBIX OMOJIOTMYECKHX 3aKOHOMEPHOCTSIX, B3aUMOCBS3SIX YelOBEKa C
MPUPOJHON M COLIMAIIBHOM CpEeNoi;



MOHMMaHHUE POJIM OMOJOTMYECKOW HAayKh B (DOPMUPOBAHMHM HAYYHOTO MHPOBO33PEHUS; Pa3BUTHE HAYYHOU JIFOOO3HATENBHOCTH, MHTEpECa K OMOJIOTHYECKOH
HayKe, HABBIKOB UCCIIE10BATEIbCKON AEATEIBHOCTH.

B cghepe aoanmayuu k usMeHAIOWUMCA YCIOBUAM COYUATLHOU U NPUPOOHOLL cpeObl. aIeKBAaTHAS OIICHKA N3MEHSIONINXCS YCIOBUM; IPUHITHE PEIICHUS
(MHIUBUIyaTbHOE, B TPYIINE) B U3MEHSIOIIUXCS YCIOBUSIX Ha OCHOBAHUH aHANIM3a OMOJOrMYecKor nH(OpMAINK; ITIAHUPOBAHNE JNEUCTBUA B HOBOH
CUTYal[M{ HAa OCHOBaHUM 3HAHUN OMOJIOTMYECKUX 3aKOHOMEPHOCTEM.

MeTanpeamMeTHble pe3yJabTaThI:
B cghepe osraoenus ynusepcanvrvimu yuebHbIMU NOZHABAMENbHBIMU OCUCBUIMU.

ba3oBrle Jornyeckue IENCTBUSL:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIEC TPU3HAKU OMOJIOTMUYECKUX OOBEKTOB (SBJICHUN);

YCTaHABJIMBATh CYLIECTBEHHBIH MNpHU3HAK KilaccHUKalMK OUOJIOTHYECKUX OOBEKTOB (SIBJIEHUMH, NPOILIECCOB), OCHOBAHMS [y OOOOIIEHUS U CpPaBHEHMS,
KpUTEPUHU MTPOBOAMMOIO aHAIIN3A;

C Y4€TOM MpEeUIOKEHHONW OMOJIOTMYECKOH 3a/7ayl BBISBIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUMS B paccMaTpuBaeMbIX (pakTax M HAONIOAEHUSX; MpeiaraThb
KPUTEPHUH JUIsl BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

BBISBJIITH A€PUITUTHI HHPOPMAILIMH, TAHHBIX, HEOOXOAMMBIX IS PEIICHUSATIOCTABIICHHOHN 3a/1a4H;

BBISIBJISITh IIPUYMHHO-CJICICTBEHHBIE CBSI3U NPU W3YYEHUU OMOJIOTUYECKUX SBJIEHUH W MPOLECCOB; JIeNaTh BBIBOJBI C HCIOJB30BAaHUEM JICTYKTHUBHBIX WU
MHIYKTUBHBIX YMO3aKIIOUEHUH, yMO3AKIIIOUEHUH 110 aHAJIOTHH, (OPMYIUPOBATH TUIIOTE3BI O B3aUMOCBSI3X;

CaMOCTOSITEJIPHO BBIOMPATh CHOCOO pemIeHHs Y4eOHOW OMOJOTHYECKOW 3amauu (CpaBHHBATh HECKOJBKO BAapUAHTOB pEIICHUs, BHIOMpATh Hambojee
MOIXOASIIUH ¢ Y4ETOM CAMOCTOSITEIILHO BBIJICIICHHBIX KPHTEPHEB).

bazoBrle BccliefoBaTEIbCKUE ICHCTBUA:

HCIIOJIb30BATh BOIIPOCHI KaK I/ICCJ'IG,Z[OBaTCJ'IBCKI/II\/’I HHCTPYMCHT IIO3HAHUSA;

(bOpMyHHpOBaTB BOIIPOCHI, (I)I/IKCI/IPYIOH_[I/IG pa3pbiB MEKAY PCAIbHBIM H KCJIATCIIbHBIM COCTOSIHUEM CHTYAllUU, 06’beKTa, H CaMOCTOATCIBHO YCTaHABJIUBATH
HCKOMOEC U JAHHOC,

(bOpMHpOBaTB THUIIOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CY)KﬂeHHﬁ,apFYMGHTHpOBaTL CBOIO IIO3UIIMIO, MHCHHUC,

HPOBOJIUTH 110 CAMOCTOSITEILHO COCTABICHHOMY IUIAHY HAOJIIOCHUE, HECIOKHBIA OUOIOrMYECKUI SKCIIEPUMEHT, HEOOIbIIOE UCCIICIOBAHKE M0 YCTAHOBICHHIO
0coOeHHOCTeH Oroornyeckoro oobeKTa (Iporecca) U3ydeHus,

MMPUYNHHO-CJICACTBCHHBIX CBSI3€H M 3aBUCHMOCTEH OMOJIOrHYECKUX 00BEKTOB MCKAY CO6OI>'I;
OLCHUBATh Ha IPUMCEHUMOCTDb U JOCTOBCPHOCTD I/IH(I)OpMaI_[I/IIO, MOJIYYCHHYIO B XOIC Ha6J'IIO,Z[eHI/I${ " SKCIICPUMCHTA,

CaMOCTOATCIBHO (I)OpMyJ'II/IpOBaTB O606H.[CHI/I$I W BBIBOJbBI IO PE3YJIbTaTaM HpOBG)IéHHOl"O Ha6J'IIO,Z[eHI/IH, OKCIICPUMCHTA, BJIAACTb HHCTPYMCHTAMU OLCHKU
AOCTOBCPHOCTH MOJIYYCHHBIX BBIBOJIOB U O606H.[€HPII>1;

IMPOTrHO3UPOBATHL BO3MOIKHOC JalbHeIIee Pa3sBUTHC OMOJIOTHMYECKUX IMpOUECCOB U UX TMOCICACTBHA B AHAJOTUYHLIX WM CXOAHBIX CHUTyallUAX, a4 TaAKIKEC
BbIIBUT'aTh IMPCATIOJIOKCHHUA 00 ux PAa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.



PaGoTa ¢ undopmarueii:

IPUMEHATh PA3JIMYHBIE METOJbI, MHCTPYMEHTBHl M 3alpOChl MpU IMOWCKE M 0TOOpe OHoiornyeckoid MHGOpMAIMKM WM JAHHBIX W3 HUCTOYHUKOB C YUETOM
MIPETI0KEHHOM y4eOHOU OMOJIOTUYeCKON 3a1a4u;

BBIOMPATh, AHATM3UPOBATH, CHCTEMATH3UPOBATH M HHTEPIIPETUPOBATH OMOJIOTHUECKYI0 MHPOPMAIIHIO PA3IUYHBIX BHIOB U ()OPM IPEICTABIICHHS,
HaXOJUTb CXOJIHbIE apI'yMEHTHI (IIOATBEPKAAIOIINE WA ONIPOBEPralOLINe OJHY UTY KE UJICI0, BEPCHUIO) B PA3JIMUHbIX HH(OPMALMOHHBIX HCTOUYHUKAX;

CaMOCTOSITEJILHO BBIOMPATh ONTUMANIbHYIO (JOPMY TIpeICTaBlIeHUs] MHPOPMAIIMN U MILTIOCTPUPOBATH pElIaeMble 3a/1a4l HECIIO)KHBIMU CXEMaMu, JTUarpaMMamH,
WHOUTpaUKON U MX KOMOUHAIMSIMU;

OILIEHMBATh HAJEKHOCTh OMOJIOTMYECKON MHPOPMALIUK 110 KPUTEPUSIM, IPEUI0KEHHBIM YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO;
3alIOMUHATh U CUCTEMATU3UPOBATh OMOJOTUYECKYIO0 HH(POPMALIHUIO.
B cghepe osnadenus ynusepcanvroimu yueOHbIMU KOMMYHUKAMUBHBIMU OeliCMEUAMU

OO01enune:
BOCHpI/IHI/IMaTI) )41 CbOpMy.]'II/IpOBaTB CY)K)IGHI/ISI, BI)Ipa)KaTB OMOIIMU B HpOHeCCeBBIHOHHeHI/ISI HpaKTI/I‘-IeCKI/IX nu J'Ia60paT0pHI)IX pa60T;

BBIpaXKaTh ce0s (CBOIO TOUKY 3PEHMSI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

pacrno3HaBaTh HeBepOalbHbIE CpeCcTBa OOIIEHMSI, MOHUMATh 3HaYEHHE COIMAbHBIX 3HAKOB, 3HATh U PACIO3HABATh MPEANOCHUIKM KOHQIUKTHBIX CUTYyalluil U
CMSr4aTh KOHQIIUKTBI, BECTH [IEPETOBOPHI;

MMOHUMAaTh HaMEPEHHUsI IPYTUX, MPOSBIATh YBAXKUTEIILHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOU popme popMynnpoBaTh CBOU BO3PAKEHUS;

B XOJI€ JMajora W/WIM TUCKYCCHUHU 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 0O0CYXKIaeMOI OMOJIOTMYECKOW TEMbl M BBICKA3bIBATh HJICH, HAIICIICHHBIC HA PEIICHHUE
OMOJIOTMUECKOM 3a/1aUd U TOIJIEPKaHKe 0J1aroKenaTelIbHOCTH OOIICHNS,

COIIOCTABJIATH CBOH CYXXKACHUA C CYKIACHUAMU JPYIUX YHAaCTHHUKOB JIUaJIOra, 06Hapy>KI/IBaTB pasimiuuAa u CXO0ACTBO HOSHHHﬁ;
HY6J'II/I‘IHO IMpECACTABIATE PE3YJIbTAThI BBIIIOJTHECHHOI'O OHOJIOTUYECKOTO OIBITA (BKCHepI/IMeHTa, HCCIICa0BaHus, HpOCKTa);

CaMOCTOATCIBHO BLI6I/IpaTB (1)OpMaT BBICTYIJICHUSA C y‘IéTOM 3a/laq IPE3CHTaln M OCOOeHHOCTEH AyIUTOPUHU U B COOTBCTCTBHUU C HUM COCTABJIAAITH YCTHBIC U
IMHUCbMCHHBIC TCKCThI C HCIIOJIb30BAHUEM HUJIJIFOCTPATHUBHBIX MAaTCPUAJIOB.

CoBMecTHad JIeSITeILHOCTD (COTDVHHI/ILIGCTBO)Z

MOHMMAaTh U MCIOJb30BaTh MPEUMYIECTBA KOMAaHAHON W MHIUBHUIYalbHON pabOTHI NMPH PEHICHUH KOHKPETHOW OMOJIOTMYecKOil mpoOiaeMbl, 000CHOBBIBATH
HE00X0IMMOCTh IPUMEHEHUS TPYNIOBLIX (POPM B3aMMOJECHCTBUS MPH pEIIEHUH MTOCTABICHHOHN yueOHOH 3a1auu;

MPUHUMATH 11€Jh COBMECTHOM JesITeNbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBUS NOE€ TOCTHKEHUIO: Paclpe/iesiTh POJIH, JOTOBAPUBATHLCS, 00CYK ATk POLiecc U
pe3ynbTaT COBMECTHOM paboThI;

YMCTb O606H_IaTL MHCHHUS HECKOJBbKHX J'IIO,Z[CIZ, HIPpOsABJIATE TOTOBHOCTh PYKOBOJUTD, BBIIIOJHATE IIOPYUYCHUSA, IO AUUHATHCA

IUIaHUPOBATh OPraHU3alHIO COBMECTHOI pa6OTLI, ONpCACIIAATL CBOIO POJIb (C y‘léTOM HpCIlHO‘-ITeHI/Iﬁ 1 BO3MOXKHOCTEH Bcex Y4aCTHUKOB B3aHMOHCﬁCTBHH),
pacnpeaciiaTh 3aga4u MCKAY WICHAMU KOMAaH/bI, YIaCTBOBATh B I'PYIIIOBBIX (bopMax pa6OTI>I (O6CY>KILCHI/ISI, o0OMeH MHCHUAMMH, MO3TOBBIC ITYPMEI U I/IHBIC);



BBITIOJIHATE CBOKO 4aCTh pa6OTBI, JOCTHUTaTh KAYCCTBCHHOI'O pe3yﬂLTaTa 110 CBOGMy HaHpaBHeHI/IIO nu KOOpI[I/IHI/IpOBaTB CBOHU ,IICI\/JICTBI/ISI C ,IIpyI‘I/IMI/I YJICHAMU
KOMAaH/Ibl;

OLICHMBATh KAueCTBO CBOEr0 BKJIaJa B OOIIMM MPOIYKT MO KPUTEPHSIM, CAMOCTOSITENIbHO CPOPMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOJEWUCTBUS; CPaBHUBATh
pe3yJbTaThl C UCXOJHOM 3a/lauel U BKJIAJ KaXKJI0TO YJeHa KOMaH/Ibl BIIOCTUKEHUE PE3YNIbTAaTOB, Pa3AeisaTh chepy OTBETCTBEHHOCTU U MPOSBIATH TOTOBHOCTh K
MIPEIOCTABJICHUIO OTUETA TIePeT TPYIIION;

OBJIAJICTH CI/ICTGMOI\/JI YHI/IBepCEL]H)HI)IX KOMMYHI/IKaTI/IBHI)IX HeﬁCTBHﬁ, KOTOpaSI O6€CH€‘II/IBa€T Cq)OpMI/IpOBaHHOCTI) COIMMAJIBHBIX HABBIKOB W O5MOIIMOHAJIBHOI'O
HHTCJIJICKTA INKOJIbHUKOB.

B cpepe  oenadenus  ynusepcanvHuimMu VUeOHLIMU — pecyTISIMUSHbIMU oelicmeusImu.;

CamMoopraiuzanus:

BBISIBJISITH TIPOOJIEMBI [T PEIICHUS B dKU3HEHHBIX U YUEOHBIX CUTYaAIUsAX, UCIIOJIb3Yysl OMOJIOTHYECKE 3HAHUS;
OpPUEHTHPOBATHCS B PA3IMUHBIX ITOAX0/1aX MPUHATHUS pellleHnH (MHANBUIya IbHOEC, IPUHATHE PEIICHUS B TPYIIE, IPUHATHE PELISHUH rPyNnoi);

CaMOCTOSITENIbHO COCTaBIIATh AITOPUTM PEIICHUs 3a]1aul (UM €ro 4acThb), BHIOMpaATh CrOoco0 penieHust yaeOHON OMOI0rndecKkoi 3a1auu ¢ y4ETOM UMEIOIINXCS
PECYPCOB M COOCTBEHHBIX BOZMOKHOCTEH, apryMeHTHPOBATh IIpe/yIaracMble BapHaHThI pEIICHHI;

COCTABJIATH TUIAH JICHCTBHH (IJIaH pean3allid HaMEYCHHOTO ajTrOpUTMa PEIICHHS), KOPPEKTUPOBATh MPEUIOKECHHBIA AITOPUTM C YYETOM TOTYYEHHST HOBBIX
OMOJIOTUUECKHUX 3HAHUHM 00 N3y4aeMoM OMOJIOTHYECKOM 00BEKTE;

JieNnaTh BLIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
CaMOKOHTPOJIb (pedekcus):

BJIaACTH criocodamMu CaAMOKOHTPOJIAA, CAMOMOTHUBAIINH U pe(i)J'IGKCI/II/I;
JaBaThb aJICKBATHYIO OLCHKY CUTYyalluX U IpEajiarath Ij1aH eé HU3MCHCHHUA,

YUUTBIBATh KOHTCKCT WM HNPCABUACTH TPYAHOCTH, KOTOPBIC MOI'YT BO3HHUKHYTH IIPpH PCIICHHUU y‘lC6HOI>i OHOJIOTUYECKOM 3aaa4y, aJallTUPOBATh PCIICHHUE K
MCHAOIIHUMCS O6CTO$[T€J'II>CTBaM;

O0OBACHATH MNPUYKUHBI JOCTHUIXKCHUA (HC,Z[OCTI/I)I(GHI/ISI) pPE3YyJIbTAaTOB ACATCIIBHOCTU, NABATH OLICHKY HpI/IO6peTéHHOMy OIIBITY, YMCTb HAXOAWUTb ITO3UTUBHOC B
npomomenmeﬁ CUTyalluu;

BHOCHUTDb KOPPCKTUBLI B ACATCIIbHOCTD HA OCHOBC HOBBIX 06CTO${T6J'ILCTB, HU3MCHUBIINXCA CI/ITyaHPlﬁ, YCTAHOBJICHHBIX OIJ_II/I6OK, BO3HHUKIIIHUX pr,HHOCTeI‘/'I;

° OLCHUBATL COOTBECTCTBUEC PE3YyJIbTAaTa LEJIN U YCJ'IOBI/ISIM.aMOLII/IOHaJ'ILHHﬁ HHTCIIJICKT:

pa3nuyarh, Ha3bIBaTh W YNPABIATh COOCTBEHHBIMH OSMOLMSAMU M SMOLUSAMHU
ApYyrux,

BBISIBJIATH M aHAJIM3UPOBATH IPUUMHBI SMOLIUH;

CTaBUTH ceOsl HA MECTO JPYroro yeloBeKa, HOHUMAaTh MOTHUBBI U HAMEPEHUSIPYTOTo;
PeryanupoBaTh COCO0 BhIPayKEHUS SMOLIUH.

[Tpunsitue ceds u Apyrux;



OCO3HAHHO OTHOCHUTHCS K IPYrOMY Y€JIOBEKY, €r0 MHEHHUIO;

MPU3HABATh CBOE MPABO HA OMIMOKY M TAKOE K€ MPABO JPYroro;

OTKPBITOCTB C€0€ U APYTUM;

OCO3HABAaTb HEBO3MOXXHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOM YHHUBEpCAIbHBIX YYEOHBIX PpErYISITUBHBIX JAECUCTBUH, KOTOpas obOecreduBacT (OPMHUPOBAHME CMBICIOBBIX YCTAHOBOK JIMYHOCTHU

(BHYTPEHHSISIIO3ULMS JINYHOCTH ), U KU3HEHHBIX HABBIKOB JIMYHOCTH (yIpaBieHHsI COOOM, CaMOIMCIUILINHBI, YCTONYUBOIO OBEACHNUS).
IIpenmeTHble pe3yabTaThl OCBOCHUS NPOrpamMMblB ro3HaBaTenbHON (MHTEIUIEKTYallbHOM) cdepe:

—  1puoOpeTeHHe OMbITa HCIOJB30BaHUS METOJOB OMOJOrMYECKOM HAyKH C ILEJbI0 H3Yy4eHHUs] OMOJOTMYECKMX OOBEKTOB, SIBICHMH M IPOLECCOB:
HaOJII0/IeHNE, ONHUCAaHUE, MPOBEICHUE HECTOKHBIX OMOJIOTMYECKHX ONBITOB M 3KCIEPUMEHTOB, B TOM YHCIIE€ C HCIOJIb30BAHUEM aHAJIOTOBBIX U IIUPPOBBIX
OMOJIOTrMYeCKUX TPUOOPOB U UHCTPYMEHTOB;

—  (¢dopMHUpOBaHHE YMEHHSI HHTETPUPOBATH OMOJOTHYECKUE 3HAHUS CO 3HAHUSIMH U3 JAPYrUX Yy4eOHBIX MpeaMeToB ((hU3MKHU, XUMUH, Treorpapuu, UICTOPHH,
00I11eCTBO3HAHUS U T. [1.);

- CbOpMI/IpOBaHI/Ie YMCHI/II;'I peuarb yqe6HLIe 3aJauun OMOJIOrTYECKOTO COZCpIKaHNA, BbIABIATE MMPUUYUWHHO-CICACTBCHHBIC CBA3H, IIPOBOJIUTH
KauC€CTBCHHBIC U KOJIMYCCTBCHHBIC PACUCTEI, AC€JIaTh BBIBOABI HA OCHOBAHUU IIOJTYUYCHHBIX PE3YIbTATOB;

— (opmMupoBaHUE YMEHUsS TUTAHUPOBATH ydeOHOE HMCCIEIOBAHUE WM MPOCKTHYIO pabOTy C YYETOM IOCTaBJICHHOU 1enu: GopMyIHpoBaTh MpodIemMy,
THIIOTE3Y ¥ CTABUTH3a/Ia4M UCCIICIOBAHUS, BHIOMPATh aJIEKBATHO MMOCTABJICHHOW 1M METOIbI, JAeIaTh BBIBOJIBI MO PE3yIbTaTaM MCCIICIOBAHUS UM MMPOSKTHON
JeSTEIbHOCTH,

—  ¢opMupoBaHHE HHTEpeca K yriayOJeHHI0 OWOJOTMYECKUX 3HaHWK (mpeanpoduibHas MOJATOTOBKa M NpodeccHoHaabHas OPUEHTAIMS) U BBHIOOpY
OMOJIOTHH KaK TPO(UIBHOTO TpeMEeTa Ha CTYNEHU CPEIHEro MOJHOro o0pa3oBaHus s Oymymieit mpodeccHoHaIbHOM e TeTbHOCTH, B 00JacTH OHOJIOTHH,
MEIUIUHBI, SKOJIOTHH,IICUXO0JIOTHH, BETCPUHAPUH, CEITLCKOTO XO3SIHCTBA,;

—  BJaJIeHUE HaBBIKaMU pabOThl ¢ MH(OPMAaLUEH €CTeCTBEHHO-HAyYHOTO COJAEp KaHMsl, MPEJCTaBICHHON B pa3HOil (opMe (B BUIE TEKCTa, TAOIUYHBIX
TAHHBIX, CXeM, IpaUKOB, TuarpaMm, Mojenei, n300pakeHni), KPUTUYECKOTO aHamu3a HHGOPMaIUU U OLIEHKU €€ IOCTOBEPHOCTH;

- YMCHHEC UHTCTPpUPOBATH OMOJIOTHYECKHE 3HAHUS CO 3HAHUSIMH APYyrux y‘le6HBIX MpeaAMCTOB; HHTCPECC K YFHY6J'ICHI/IIO OMOJIOTMYECKUX 3HAHUH U BbI60py
OMOJIOTUH KaK HpO(l)I/IJ'II)HOFO npeaMeTa Ha YPOBHE CPCIAHETO O6II.[CFO O6pa3OBaHI/I$I JJIA 6y)1ymeﬁ HpO(i)GCCHOHaHBHOﬁ JACATCIIBHOCTH B obmacTu 6I/IOJ'IOFI/II/I,
MCIAUIHHBI, 5KOJIOTUH, BETCPUHAPHUU, CCIILCKOTO XOSSII\/'ICTBa, MUIIEBOM IMPOMBIINIJICHHOCTH, IICHUXOJIOTUHU, UCKYCCTBA, CIIOPTA - UMCTh YCTKUC NPCACTABJICHUA O
MaTepHaHHCTquCKOﬁ CYIITHOCTH I'CHOMOB KUBBIX OPIraHM3MOB U PETYJINUIO UX pa60T]':;I;

— 3HaHUE OCHOBHBIX (DAaKTOPOB OKpYKaIOILIEH cpeibl, BIUSAIONIMX HA pa3BUTHE M CYIIECTBOBAHME >KHUBBIX OpPraHU3MOB, ajanTtanuil K (axkropam
OKpYKarOLIEH CpeJibl;

—  3HaHUE OCHOBHBIX IMOJX0JI0OB OMOTEXHOJIOTUH, UCTIONB30BAHUS €€ JOCTH)KEHUN B COBPEMEHHOM KU3HU YeIIOBEKa, 0COOCHHOCTH HCIIOIb30BaHMSI JKUBBIX
OPraHu3MOB ISl TPOU3BOICTBEHHBIX HYXK/I YEIOBEKA;



— 3HAaHHWE OCHOBHBIX IOJXOJIOB CEJICKIMU U OMOTEXHOJOTHMH KYJIbTYPHBIX PAaCTCHHH, XapaKTepPH30BaTh I€HETUYECKH MOAM(DUIMPOBAHHBIE PACTCHUS,
OTEPHPOBATH TMOHATUSAMH, THOPUAM3ALMS, OTAAJCHHAs TUOPHIM3AIUS, HCKYCCTBEHHBIH OTOOp, TeTepo3uc, TpaHc(opmaius, MyTareHes, IeHETHYEeCKOe
pEeoaKTUPOBAHUE;

- IMOHUMAHUC MOJICKYJIAPHBIX MCXaHU3MOB pCain3alluu H&CHCI{CTBCHHOI;'I I/IH(I)OpMaIII/II/I H YMCHUC CBO6OI[HO OoneprupoBaTb OCHOBHBIMH IOHATUAMU
MOHCKYHﬂpHOﬁ6HOHOFHH " €€ COBPECMCHHBIX HaHpaBHeHI/Iﬁ — I'CHOMHUKHU, METAarcHOMUKHU, IPOTCOMHKU

- 3HAHHE OCHOBHBIX 3a00JICBaHUN YCJIOBCKA, MCXaHHU3MOB UX pa3BUTUA, crocobax ux JUArHOCTHKHU U JICUCHU A,

- @OpMHpOBaHI/IC YMCHHA HCIOJIB30BAaTh HOHATUHHBIN arrmapar u CHMBOJIMUYECKUH SI3EIK TCHCTUKH, TPaMOTHOC MNPHUMCHCHUC HAYYHBIX TCPMHUHOB,
MOHATHH, TEOPUI, 3aKOHOB JJIsl 00BACHEHUS HA0II01aeMbIX OMOJIOTMYECKUX OOBEKTOB, SBJICHUI U MPOLECCOB, MO3BOJISIOUIUX 3aJI0)KUTh PYHAAMEHT Hay4HOTO
MHUPOBO33PCHHUS.

B nnienHOCTHO-OpHEHTAITMOHHOM cdepe:
3HAHME, YTO MPHUMEHEHHE COBPEMEHHBIX TE€XHOJOTMM MOJIEKYJISIPHON OMOJIOTHH TMO3BOJISET YCIEUIHO pellaTh Takhe 37000/HEBHbIE MPOOJIEMbl, KaK OXpaHa
OKpYKAroIlleH Cpe/ibl, COXpaHEHHE 3/I0POBbhsI YeIOBEKa, KOHTPOIb H BOCCTAHOBIICHHEIKOCHCTEM.

TEMATHYECKOE IIJTAHUPOBAHUE

5 -6 kaacc

Ne (Pazges / Tema KounuyecTBO 4acoB BocnurarensHbii DIIEKTPOHHBIE PECYPCHI

n/ Tema ypoka Bceer | [Ipaktnuecku KOMIIOHEHT

n 0 e paboThI

1. |1. MbI CBolicTBa U CTpPOCHHUE 1 dopMupOBaHUE POIIl: Pa3paGoTka M BBINOTHEHHE
HceaeayeM ’KUBBIX OpPraHHU3MOB MOTHUBALUU U IKOMHHBIX YHEOHBIX M TBOPHECKHX
JKHMBbI€ 00bEKTHI |(CTPOCHUE KIIETKH). CaMOMOTHBALIUU MPOEKTOB
(12 4) U3yHCHUA HPCAMETA. | htps://resh.edu.ru/subject/lesson/1131/

2. ’Kn3HeHHbIE CBOHCTBA 1 B cpepe https://resh.edu.ru/subject/lesson/1131/

KJIETKH. nampuomuyeckoco
80CNUMAHUSA:
3. PasMHOXEHHE KISTKH. 1 OTHOIICHHC K https://resh.edu.ru/subject/lesson/1131/



https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/

OHOJIOTUHU KaK K

BaKHOU
4. HpaKTI/IquKa’I pa60Ta ¢ COCTABJISIONICIH https://resh.edu.ru/subject/lesson/1131/
YBEJIMYNUTEIIbHBIMU
HPHGOPAMH. KYJbTYpBI, I‘Op)jEOCTB
5 Bun, ocobn — opranusm kax 3a BIUIaJ1 POCCHUCKHX :
. > 1 COBETCKHIX yIIéHbIX https://resh.edu.ru/subject/lesson/1131/
€JIMHas CUcTeMa. o
Bpa3BUTHE MUPOBOU
6 A OMOJIOrMYECKON
. Aalrranin HAYKH https://resh.edu.ru/subject/lesson/1131/
(mpucnocoGieHus ). '
7. Uccnenosatenbckue https://resh.edu.ru/subject/lesson/1131/
pabotsl «Bce nu BuGmorexa LOK
(chHuUIIBL,Oe1KK,0epesbl 1 https://m.edso00.ru/7f413368
T.J1.) https://content.edsoo.ru/lab/subject/1
OJIMHAKOBBIE? /
doTokBECTY. http://windows.edu/ru '
https://content.edsoo.ru/lab/subject/1/
http://windows.edu/ru
http://windows.edu/ru
8. TonsTne romeocrasa B cpepe nonumanus https://resh.edu.ru/subject/lesson/1131/
JKUBOT'O OpraHu3ma. YeHHOCmU HAYYHO20
NO3HAHUAL.
9. OrpaxnyeHus OpHUCHTAIlNA Ha https://resh.edu.ru/subject/lesson/1131/
MOP(OIOTHISCKIX COBPEMEHHYIO
aJarTaimim. CHUCTEMY HAYYHBIX
10. OrpanndeHus Npe/ICTaBICHUH 00 https://resh.edu.ru/subject/lesson/1131/
(H3UOIOTUIECKUX OCHOBHBIX
aJarTaimim. OHMOJIOTHYECKUX
3aKOHOMEPHOCTSX,
11. HOquy OpraHu3Mbl HE B3aUMOCBA3SX https://resh.edu.ru/subject/lesson/1131/
CTAHOBATCS OECKOHEYHO YeJIOBEKa C



https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/
https://m.edsoo.ru/7f413368
https://content.edsoo.ru/lab/subject/1/
https://content.edsoo.ru/lab/subject/1/
http://windows.edu/ru
http://windows.edu/ru
http://windows.edu/ru
https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/

OONBIINMU,

IIPUPOJHON U

MAaJICHbKUMU, COLMATIbHON CPENON;
BCESITHBIM. MMOHUMAaHUE PO
12. [IpakTuyeckast pabora OHOJIOTUYECKOU https://resh.edu.ru/subject/lesson/1131/
« TaBJIIEM KHUT HAyKA B
Cocrapiie . y y bu6mmoreka [IOK
PCKOPZIOB PACTCHUU U (opmupoBanuy https://m.edso0.ru/7f413368
JKUBOTHBIX HAIIIETO Kpasy. Hay4HOro https://content.edsoo.ru/lab/subject/1
MHPOBO33pPEHUS, /
pa3BUTHE HaquOﬁ http://windows.edu/ru _
MH0603HATENBHOCTH, https://c_:ontent.edsoo.ru/Iab/subJectlll
http://windows.edu/ru
HUHTEpECa K . http://windows.edu/ru
OHOJIOTUUYECKOU
HayKe, HaBBIKOB
HCCJIEI0BATEIbCKON
JESITEILHOCTH.
13. |2. Bansinue Abuornueckue hakTopsl B cghepe | https://resh.edu.ru/subject/lesson/1131/
OKPYVIKaIoIIen OKPVKAIOIIEN CPEIBI.
Py m Py m ped 2padtcOanHcKo20 bubGnuoreka IIOK
Cpeanl HA GOCIUMAHUSA.: https://m.eds00.ru/7f413368
JKUBBIC
opranusmsl (24 TOTOBHOCTE 5 K
4) KOHCTPYKTHUBHOM
14. buotnyeckue haxTopsl COBMCCTHOH https://resh.edu.ru/subject/lesson/1131/
OKPY’KAIOIIEN CPEBI. NESATEIIbHOCTA  MpPH
BBIMIOJTHEHU U
15. AHTponoreHIjLIe dbakTophI UCCIIeIOBAHMH U | https://resh.edu.ru/subject/lesson/1131/
OKPYKAIOIIEN CPEIbI.
Py m peA MIPOEKTOB,
CTPEMJICHUE K
16. [TprMephr aONOTHYECKHX p https://resh.edu.ru/subject/lesson/1131/
B3aMMOIIOHMMAaHHUIO

(aKTOpOB, OKA3bIBAIOIINX
OCHOBHO€ BJIMSIHHE HA
KU3ZHEACSATEIbHOCTD

H B3aMMOIIOMOIIIH.

bu6mmoreka [JOK
https://m.edso0.ru/7f413368



https://resh.edu.ru/subject/lesson/1131/
https://m.edsoo.ru/7f413368
https://content.edsoo.ru/lab/subject/1/
https://content.edsoo.ru/lab/subject/1/
http://windows.edu/ru
http://windows.edu/ru
http://windows.edu/ru
https://resh.edu.ru/subject/lesson/1131/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/
https://m.edsoo.ru/7f413368

JKUBBIX OPraHn3MOB!:

B cghepe

TEMIICpaTypa, CBET, nampuomuyecKo20
BJIIaKHOCTb. BOCTIUMAHUA
17. XapaKTepHCTHKa OCHOBHBIX OTHOIICHHE K |https://resh.edu.ru/subject/lesson/1131/
(aKkTOpOB HEKUBOU
OHMOJIOTUM  KakK
IPUPO/IBI. 3
Ba)KHOU
18. ConneuHas pajuanys. . https://resh.edu.ru/subject/lesson/1131/
COCTAaBJISIOIICH
bu6moreka [IOK
KYJIbTYPBI, TOPOCTE | htns:-//m.edsoo.ru/7f413368
3a BKJIAJ]
19. BO3ﬂyX' POCCHHUCKHX W | https://resh.edu.ru/subject/lesson/1131/
COBETCKUX YYEHBIX B
pa3BuTHe MHUPOBOU |bubimorexa [IOK
6HOIOTIECKOIA https://m.edso0.ru/7f413368
HayKH.
20. Ilpaxrideckoe 3aHATHe B cgpepe dyxosno-  \hins:iresh.edu.ru/subject/lesson/1131
«IIBet u Termo» (KyOouku HPABCMBEHHO2O /
JIbJa B3BECUTD, ITOJIOKUTHB 80CNUMAHUSL: s HOK
NOJINOTCKA
yamku [letpu Ha TOTOBHOCThH
P https://m.edso0.ru/7f413368
Pa3HOILBETHYIO Oymary, OIICHUBATH
yepe3 30 MUHYT B3BECUTH IIOBEJICHUE U
3aHOBO — KTO OBICTpEe MOCTYIIKH C IMO3UIIUU
pacrasin). HPABCTBEHHBIX HOPM
21. IIpakTrnveckoe 3aHATHE 1 HOpM . https://resh.edu.ru/subject/lesson/1131/
«YTo pacTBOpsieTCA B SKOJIOTMYECKOM
BOJIe» (IKCTIEPUMEHT KYJBTYpHI;
«Kunkuit 1om»). IMIOHUMAaHHE
22. HpaKTquCKoe 3Ha9TMMOCTH https://resh.edu.ru/subject/lesson/1131/
3ansTue «Auddysus HPABCTBEHHOTO
BEIIIECTB B BOJC acIieKkTa



https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/lesson/1131/
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/

(pacTBOpBI)».

23.

IIpakTHueckoe 3aHATHE
«/IBM>KEeHUE PacTBOPOB 11O
L[BETKY.

24,

IIpakTrueckoe 3aHsATHE
«Jlen ruraBaer B Boje
(aiicbepru, 3amep3aHue
BOJIOEMOB)»

25.

[TpakTHueckoe 3aHITHE
«Jlen ipu 3amep3aHuun
pacIIMpseTCs»
(pa3py1uieHue KaMHs
(mouBo0OOpa3oBaHKE),
3aMep3aHue KIETOK.

26.

[IpakTrueckoe
3aHATUE
«Iy6a» (kyOuKu abaa
3aBEPHYTh B Pa3HbIU
Marepuas, B3BECUTD).

217.

[IpakTueckoe
zagsaTue «IIurmMesTe»

28.

[IpakTrueckoe 3aHsTHE
«Kak 1BOTHBIE IJIABAIOTB
BoAE» (DKCIEPUMEHT C
TTUTIETKOM).

29.

HccnenoBarenbckue
paboTel «BrnusHue cBeTa
(Temuia, BIAXKHOCTH,
coCTaBa MOYBbI) HA
pacTeHUs B €CTECTBEHHBIX

JIeSITEILHOCTH
YyeJIOBEKa B
MEJUITHE U
OMOJIOTHH.

B cpepe
DKON02UYECKO20
60CNUMAHUSL:
OpUEHTAIIUS Ha
pUMEHEHHE
OMOJIOTHYECKUX
3HAHUU MPU PEIICHUU
3aJ1a4 B 00J1acTH
OKPYKAIOIIEH CPEIbI;
OCO3HaHHE
HKOJIOTMYECKUX
npoOJieM U ImyTel ux
pelieHus;
TOTOBHOCTH K
Y4acTHIO B
MPAKTUYECKOMN
JIeSITEILHOCTH
AKOJIOTHYECKOM
HaIpaBJICHHOCTH.

https://resh.edu.

ru/subject/lesson/1131/

https://resh.edu.

ru/subject/lesson/1131/

https://resh.edu.

ru/subject/lesson/1131/

https://resh.edu.

ru/subject/lesson/1131/

https://resh.edu.

ru/subject/lesson/1131/

https://resh.edu.

ru/subject/lesson/1131/

https://resh.edu.

ru/subject/lesson/1131/



https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/

yCJIOBUSX» (Ha
JIOCTYITHOM MaTepHae).

30. Hccnenosarensckue https://resh.edu.ru/subject/lesson/1131/
paboTsl «BnusiHue cBeta
(Temia, BIAKHOCTH,
coCTaBa MOYBbI) Ha
pacTeHus B
MCKYCCTBEHHBIX
yCJIOBUSX» (Ha
JIOCTYITHOM MaTepHae).
31. Cpenbl 0OUTaHUS KUBBIX B cghepe aoanmayuu | pips.//resh.edu.ru/subject/lesson/1131/
OPTAHISMOB. KUSMENAIOWUMER 1 hitns://m.eds00.ru/7f413368
YCROGUAM https://content.edsoo.ru/lab/subject/1
COYUANLHOU U /
npupooroti cpedwr: | hitp://windows.edu/ru
amexkBaTHas orenka | https://content.edsoo.ru/lab/subject/1/
M3MCHSTIOLITIXCS http://windows.edu/ru
YCIIOBHIA; IPUHATHE http://windows.edu/ru
peueHus https://m.edso0.ru/7f413368
(MHAMBHIYaJIbHOE, B https://content.edsoo.ru/lab/subject/1
/
I;IIZZ/IIZEZ)IOBHMXCH http://windows.edu/ru _
https://content.edsoo.ru/lab/subject/1/
YCJIOBHAX Ha http://windows.edu/ru
OCHOBAHIH aHa},JH/Ba http://windows.edu/ru
OMOJIOTUYCCKOM
32. Bonnas cpesia oouTanus. uH(pOpMAIIHH; https://resh.edu.ru/subject/lesson/1131/
INTAHAPOBAHNC https://m.edsoo.ru/7f413368

JICUCTBUM B

HOBOW CHUTYyalluy HA
OCHOBAHHUH 3HAHHUU
OHMOJIOTHUYECKHUX

https://content.edsoo.ru/lab/subject/1
/
http://windows.edu/ru
https://content.edsoo.ru/lab/subject/1/
http://windows.edu/ru



https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/
https://m.edsoo.ru/7f413368
https://content.edsoo.ru/lab/subject/1/
https://content.edsoo.ru/lab/subject/1/
http://windows.edu/ru
http://windows.edu/ru
http://windows.edu/ru
https://m.edsoo.ru/7f413368
https://content.edsoo.ru/lab/subject/1/
https://content.edsoo.ru/lab/subject/1/
http://windows.edu/ru
http://windows.edu/ru
http://windows.edu/ru
https://resh.edu.ru/subject/lesson/1131/
https://m.edsoo.ru/7f413368
https://content.edsoo.ru/lab/subject/1/
https://content.edsoo.ru/lab/subject/1/
http://windows.edu/ru
http://windows.edu/ru

3aKOHOMEPHOCTEH.

http://windows.edu/ru

33. Ha3eMHO-BO3I[yIJJHa$I cpeaa https://resh.edu.ru/subject/lesson/1131/
OOUTAHN. https://m.edso0.ru/7f413368
https://content.edsoo.ru/lab/subject/1
/
http://windows.edu/ru
https://content.edsoo.ru/lab/subject/1/
http://windows.edu/ru
http://windows.edu/ru
34. ITouBeHHast cpeaa https://resh.edu.ru/subject/lesson/1131/
obuTaHus.
35. Opranusm Kak cpeza https://resh.edu.ru/subject/lesson/1131/
oOuTaHus.
36. 3amura MPOCKTOB 110 TEME: https://resh.edu.ru/subject/lesson/1131/
«Cpenpt 0buTaHM. https://m.edsoo.ru/7f413368
https://content.edsoo.ru/lab/subject/1
/
http://windows.edu/ru
https://content.edsoo.ru/lab/subject/1/
http://windows.edu/ru
http://windows.edu/ru
37.13. buotnueckue GakTopsl. B cipepe nonumanus https://resh.edu.ru/subject/lesson/1131/
B3aumoneiicTBu Yyernocmu HAy4HOCO | puanporexa [IOK
i1 ’KHBBIX NO3HAHUL: https://m.edso0.ru/7f413368
opranusMos(8 4)
OpHEHTALNSA Ha
38 3 COBPEMEHHYIO
: dKOHOMEPHOCTHA https://resh.edu.ru/subject/lesson/1131/
pasBUTHS CHUCTEMY  HAYYHBIX
MEXBUIOBBIX npeAcTaBiIeHU 00

B3aUMOOTHOIIICHHWH.
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39. Koapomtonust (XUIHUK- OCHOBHBIX Bu6mmorexa LOK
KEPTBA;Iapa3UT-XO351H) OMOJIOTHYECKHUX https://m.edsoo.ru/7f413368
i 3aKOHOMEPHOCTAX .
40. OBOJTIOLHUSA CTpATETHH p ’ https://resh.edu.ru/subject/lesson/1131/
JIOOBIBAHUS ITHIIIH. B3aHMOCBSI3IX
YyeJoBeKa C
41. ConuanbHocTs. Bujbl- MIPUPOJTHON U |https://resh.edu.ru/subject/lesson/1131/
BCeJIeHIbl. [lepeuenn .
o . COITMATIbHOM
pacTeHui-BpeAUTETIEH. .
17 7 6 Cpenoi; NMOHUMAaHUE
. CCJIENOBATCIIbCKAA paboTa https://resh.edu.ru/subject/lesson/1131/
«Habmronenus 3a poJin
B3aMMOOTHONIICHUSIMU TITHUL] OMOJIOTMYECKOM
Ipy TOOBIBAHUH TTHIIH HayKHu B
(KOPMYIIKH JUIsL TITHLY). dbopmMupoBaHUU
Be6- xamepsiy. HAYYHOTO
43. HccnenoBaTenbekas MHUPOBO33PCHHUS; https://resh.edu.ru/subject/lesson/1131/
paboTta .
pa3BUTHE HAYYHOH
«Pacmpoctpanenue
BUJI0B-CHHAHTPOTIOB JIF0003HATEILHOCTH,
BHAIIICH MECTHOCTH) HHTEpECA K
44, 3amuTa NpOEKTOB 110 TEME: OMOJIOTMYECKOM https://resh.edu.ru/subject/lesson/1131/
«B3anMopgeicTBue KUBBIX HayKe, HABBIKOB
OpraHu3MOB». MCCIIEI0BATENLCKOM
JICATEIIbHOCTH.
45. |4. YesoBek B AHTpOIIOreHHbIE (PAKTOPHI. B ciepe  0yxo6HO- |pips://resh.edu.ru/subject/lesson/1131/
KH3HUPACTCHHUHA |. HpaBI[a JIHh, 4TO HpPABCMBEHHO20
M JKMBOTHBIX (12 |IepBOOBITHBIE JIFOIH )KI/\I,J:I?I/I BOCTIUMAHIAL:
q B TAPMOHUHM C IIPUPOI0i 7
16 ) ) P PUpOA TOTOBHOCTbD
: JIOMAaIlTHUBaHNUE U . :
OIIEHMBATh https://resh.edu.ru/subject/lesson/1131/

NPUPYUYEHUE )KUBOTHBIX.

IIOBCACHUC )51
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47.

KynbTypHble pacTenus u
UX JTUKUE TIPEIIKHU.
BriBeieHre HOBBIX COPTOB
pacTEeHHUM.

MOCTYTIKH C
NO3ULINH

HPaBCTBEHHBIX HOPM
17§ HOPM

https://resh.edu.ru/subject/lesson/1131/

48. 3adem cnacatb . : :
3KOIOTHUECKOI https://resh.edu.ru/subject/lesson/1131/
BBIMUPAIOIINE BUIbI, KaK
310 senars? [oueMy BaxHO KyJIBTYpBI;
UX COXPAHSTH? [NIOHUMaHHe
49. PazHoobpasue KyIbTypHBIX 3HA9MMOCTH https://resh.edu.ru/subject/lesson/1131/
paCTGHI/Iﬁ N UX 3HAYCHUC B HPaBCTBEHHOI'O
YKU3HH YEJIOBEKA. B —
50. Kpachas kHurapamiei JEeSTEbHOCTH https://resh.edu.ru/subject/lesson/1131/
Tepputopun (YensOuHckas
YeloBeKa B
00J1aCTBh).
MEUIIIHE
51 Oco0bo oxpaHsieMbIe https://resh.edu.ru/subject/lesson/1131/
TepPPUTOPHH, OuoJIoTHH.
3anoBeHUKH Poccun u
MUDpA.
52. Ipakrnyeckas padora B cpepe mpyoosozo https://resh.edu.ru/subject/lesson/1131/
«Pa3nooOpaszue B0CNUMAHUA!
KyJIbTYPHBIX PACTEHUH B aKTUBHOE Yy4acTHE B
BallleM PETUOHEY. peleHuu
53. HccnenoBarensckast paboTa HPaKTUYECKUX 33184 | htins:-/fresh.edu.ru/subject/lesson/1131
«BnusiHre aHTPOMOreHHbBIX (B pamMKax ceMbH, /
(baKkTOpOB Ha pa3BUTHE IIKOJIBI, TOPO/IA,
pacTeHul B Kpasi)
ropoJie/HaceIEHHOM OMOJIOTHYECKON U
ITYHKTE. DKOJIOTMYECKOMN
54. OKCKypeHsl/IpaKTH4ecKas HATPABICHHOCTH, | httns-//resh.edu.ru/subject/lesson/1131
pabota «OOIIT B Bamem MHTEPEC K /
pPErHOHE — YHUKAJIbHBIC PaKTUYECKOMY
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00BEKTHI IPUPOABDY. W3YUYEHUIO
55. 3amuTa MPOEKTOB O TeMe: npodeccuii, https://resh.edu.ru/subject/lesson/1131/
«Yenosek B JKU3HU CBA3AaHHEBIX C
pACTEHHUI U JKUBOTHBIX) ouosoruei
56. 3amura NpoeKTOoB Mo TeMe: https://resh.edu.ru/subject/lesson/1131/
«BnusiHUE YeoBeKka Ha
KHU3Hb paCTeHI/Iﬁ nu
KHUBOTHBIX. »
57. |5. Buocdepa — onua u3 B cipepe https://resh.edu.ru/subject/lesson/1131/
IKOJOrHYecKHe |BaKHEHUIIINX 000J104€EK IKOJO2UYECKO20
Humu (12 v) 3eMJIu. BOCHUMAHUS
58. 70 Takoe «IKOIOTHYECKHE OpHEeHTaLHS Ha |https://resh.edu.ru/subject/lesson/1131/
HHUIIOW» U KaK OHAU
9 IMPUMCHCHHUC
bopmMupyroTcs’ .
s HOJIOTUYECKUX
59. ®opMHPOBAHUE3HAHHUH 110 . https://resh.edu.ru/subject/lesson/1131/
6ropazHoo0Opasuio SHaHUH 1Ipu
KU3HEHHBIX PopM, (Ha pelieHnu  3a7ad4 B
0a30BOM YpOBHE). 00IaCTH
60. DopMHUPOBAHHE3HAHUH 10 OKpYKaroIen https://resh.edu.ru/subject/lesson/1131/
Omopa3zHoOOpa3HIo ,
CpPCIbI; OCO3HAHUEC
ITOBECACHUYCCKUX
v 3KOJIOTHUYECKUX
npucrnocobsennit (Ha 5
6a30BOM ypOBHE). npo0iieM U myTel ux
% CHICHUS, .
61. DopMUPOBAHKE 3HAHUIL TTO p ’ https://resh.edu.ru/subject/lesson/1131/
O6uopa3zHoo0Opa3uo: TOTOBHOCTh
Ko (pUKaIMOHHAS YYaCTHIO
U3MEHYUBOCTH (Ha 0a30BOM NPaKTHYECKOi
YpOBHE).
6 5 I[ ACATCIIBHOCTU
. HNCKYCCHA IO TEMCEC o . ;
Y KOJIOFHUECK O https://resh.edu.ru/subject/lesson/1131/
«Jkonornueckue Humu. B
HaIIPaBJICHHOCTH.

4EM IIPCUMYyIICCTBA
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KQXKIIOU U3 HUX?».
63. PactutenbHble 1 https://resh.edu.ru/subject/lesson/1131/
CcOo0011eCTBA.
64. Tunbl pacTuTenbHbIE 1 https://resh.edu.ru/subject/lesson/1131/
COOOIIIECTB.
65. Hccnenosatenbckue 1 1 B copepe mpy0o602o | wips://resh.edu.ru/subiect/lesson/1131/
paboThI 60CNUMAHUSL:
«IKOJIOTNYECKUECHUIIIN AKTUBHOE y4acTHUE B
BOKPYT T€Os — ONUCAHHE peuieHun
(hakTOpOB OKpYyKaIOIICH MIPAKTUYECKUX
CpCabD). Saﬂaq,6HOHOFH‘IeCKO
66. UccaenoBaTenbCku 1 1 i M OKOJIOTHYECKOH |10/ /resh.edu.ru/subject/lesson/1131/
epa6OTBI HAIIPpaBJICHHOCTH,
«DEeHOJIOTUYECKHE HHTCPECC K
Ha6J'IIO,II€HI/I}I». MMPAKTUICCKOMY
67. 3amura HPOCKTOB 110 TEMC. 1 1 HSYI{CHI/I}OU https://resh.edu.ru/subject/lesson/1131/
«IKOJIOTUYECKUE HUIIIH npodeccuit,
CBSI3AHHBIX C
68. 3amuTa NpoeKTOB M0 TEME: 1 1 OnosIoruen httos://resh.edu.ru/subject/lesson/1131/
«IKOJIOTHYECKHE
co00I1IIECTBAY
Htoro 68 27
7-8 KJIACC
Ne HaumMeHoBaHue pa3aeioB " aekTpoHHbIE (U POBHIE .
pasi KoanuecTrBo p (unp ) BocnurareJbHbI KOMIIOHEHT
n/m | TeM NporpamMmsl YACOB o0pa3oBaTe/bHbIE PeCypChbl
7 KIIACC
1 Bsenenue B (2 ) bubmuorexa [JOK Oco3HaHue 00Yy4JaIONIMMHUCS B3aUMOCBSI3U
pPacTeHUEeBOJICTBO https://m.edsoo.ru/7f41aa8c 3/I0pOBBSI YEJIOBEKA U AKOJIOTHYECKOTO
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COCTOSIHUS OKPY’KaIOILEH €ro Cpe/ibl, POJIH
HKOJIOTHYECKOH KyJIbTYpHl B 00ECTIEYCHUN
JMYHOTO ¥ OOIIECTBEHHOTO 3/I0POBbS
oOYKICHHE 00yJIarOIIMXCs COOIOIAaTh Ha
bu6moreka [JOK ypOKe OOLIENPUHSATHIE HOPMbI IOBEJCHMUS,
. https://m.edso0.ru/863e9214 npaBuiia OOLICHUS CO CTAPIIUMHU
ATrpOTEXHUYECKHI
2 (6 9) (memaroruueckuMH pabOTHUKaMU) U
OKCTIEPUMEHT
CBEpPCTHUKaMH (00ydYaroluMucs),
MPUHIIAIEI YIeOHOW TUCITUTUIAHBI U
CaMOOPTaHu3aLNUU
[ToOyxneHne obydarommxcs coomoaaTh Ha
Ponb OK€ OOIIETIPUHSTHIC HOPMBI TTOBEICHUS
XUMHYCCKHAX bubmmorexa [TOK Z{paBHna :)H6 Ie)HM;{ co CTapHII/IMI/I ’ ’
https://m.edsoo.ru/7f41aa8c p I P
3 JJIEMEHTOB B (20 ) (memarorunueckuMH pabOTHUKAMU) U
MMATaHUH PACTEHUI CBEpPCTHHUKaMH (00yUaroIuMucs),
MPUHLIMIBI Y4eOHOU TUCIUIUINHBI U
CaMOOPTaHu3aLNuU
0CO3HaHHE 00YUYaIOUTUMUCS B3aUMOCBSI3H
but6mmoreka [JOK 3I0pOBbS YEJIOBEKA M KOJOTUYECKOTO
Perynstopsr pocta : N
4 o . | (49) https://m.edsoo.ru/7f41aa8c COCTOSIHHSI OKPYXKAFOIIEH €ro cpe/ibl, poJin
pacTeHuii. 3amuTa pacTeHHUA -
9KOJIOTHYECKON KYJIbTYphl B 00€CTIEYeHUH
JIMYHOTO M 00IIECTBEHHOTO 3710POBbsI
8 KJIACC
Ne HaumenoBaHue pa3aeioB u JIeKTpPOHHbBIE (LH(pPpOBbIE .
pasi KosauuectBo P (wpp ) Bocnurare/bHbIi KOMIIOHEHT
n/m | TeM NporpamMmsl YACOB o0pa3oBaTe/bHbIC PeCypPChl
bubnmnoreka [JOK [ToOyxienne oOyJarommxcsi CoONAaTh Ha
Bonnas,necuanas u ) 1 YA Aot 8
https://m.edsoo.ru/7f41aa8c ypOKe OOIIeNpUHATHIE HOPMBI TIOBEJICHNS,
MOYBEHHAS KYJIbTYPbI, UX
npaBuiia OOLIEHUS CO CTAPIIUMHU
1 IIPUMEHEHHE B 8
N bubnmnoreka [JOK (memaroruueckuMu pabOTHUKAMU) U
BBIPAIIMBAHUU PACTEHUH. }
. https://m.edsoo.ru/7f41aa8c CBEpCTHUKAMH (00yJaroIuMucs),
dusnonorus pacTeHu .
MPUHIINIGI Y9eOHOW TUCITUTUIUHBI U
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caMOOpraHu3aIlux
0CO3HaHHE 00yYarOIIMMUCS B3aUMOCBSI3H
3JI0POBBSI YEIIOBEKA U IKOJIOTHYECKOTO
COCTOSIHUSI OKPYKAFOIIEH eTro CpeJibl, pOJIn
HKOJIOTHYECKOH KYJIBTYpHl B 00ECTICYeHUN
JMYHOTO ¥ OOIIECTBEHHOTO 3JI0POBHS;

KynbsTypHBIE
pacTeHus. bubmuoteka [JOK

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

noOyXIeHHe 00yUJaroIMUXCs COOMI0AaTh Ha
YpPOKE OOIIENnpUHSTHIE HOPMBI TTOBEICHHS,
npaBuJia OOUIEHUS CO CTApPIIUMHU
(memaroruueckuMH pabOTHUKAMU) U
CBEpPCTHUKaMH (00ydJaroluMucs),
NPUHITUIBI Y9eOHOH TUCIUILTHHEI 1
CaMOOpPTaHu3alun

PactutenbHas npoaykuus 8

0CO3HaHWE OOYJAIOIIMMHUCS B3aUMOCBSI3U
3I0POBBS YEJIOBEKA M KOJIOTHUECKOTO
COCTOSIHUS OKpPY’KaIOIEH €ro Cpeibl, pOosH
9KOJIOTMYECKON KYJIbTYpPBhI, POIH
9KOJIOTMYECKON KYJIbTYphl B 00eCcTIeueHIHN
JIMYHOTO M 00IIECTBEHHOTO 370POBbS;

7 KJIIACC
[ToypouHoe maHupoBaHHe

wn | Teva ypora Koawieerso S0 odpasomarentmae pecypens
7 KJIIACC 4acos y P peeyp

1 Yro-Takoe pacTEHHEBOJCTBO: OCHOBHBIE (DaKTOPHI 1 bubmmnoreka LIOK
BBHIPAIIBAHUS PACTCHUH. https://m.edso0.ru/863df354
HcTopust pa3BUTHS arpOXUMHUYECKUX 3HaHUH (paboTsl M.B.

2 JlomoHocoBa, 0. JIubuxa, byccenro, B.B. 1 https://m.edso0.ru/7f416720
JoxyuaeBa, K.A. Tumupsizena,

1 [IpaBuna mocTaHOBKH arposkcrnepuMenToB. [locraHoBka 1 https://m.edsoo.ru/7f4148d0

OKCIICPUMCHTOB C paCTCHUAMUA



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/863df354
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f4148d0

BBIGOp TEMBI, COCTAaBJICHUEC I'MIIOTC3bI, LICIIN U
3a/1a4 HKCIIEPUMEHTA 10 BhIPAIIUBAHUIO PACTCHUH B
KOHTPOJINPYEMOU Cpee.

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

KoHTpomau, moBTOpHOCTH, IPOBEAEHHUE SKCIIEPUMEHTA.

[InanupoBaHue SKCIIEPUMEHTA.

https://m.edsoo.ru/7f4148d0

OneHka pe3ynbTaToB SKCIIEPUMEHTA.

bu6mmoreka [IOK
https://m.eds00.ru/863e9214

OcBO€HHE TEXHOJIOTHH KPYIJIOTOJIWYHOTO BBIPAIIMBAHUS
CaJIaTOB M MUKPO3€EJIEHU B KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIOBHSIX.

bu6moreka [IOK
https://m.eds00.ru/863e9214

Bopa. PactBop. BeiTshxka BH6H_HOTeKa HOK
https://m.edso0.ru/863e9336

AHHOHBI, KATUOHBI, JIEKTPOIIPOBOAHOCTh U PH pacTBopa. EH@I_HOTeKa HOK
ttps://m.edso0.ru/863e9214

PoJib XUMHYECKHUX 37IEMEHTOB B MUTAaHUU PACTECHHI. bubnuoteka [JOK
[TonydyeHne MUTATEIBHBIX BEIIECTB PACTEHUSIMHU. https://m.edso0.ru/863e6b72

Y noOpenus: opraHndecKie, MUHEPaJIbHEIE, bubnuorexa [JOK
MHUKPOOHOJIOTHYECKHE. https://m.edso0.ru/863e6b72

Tunbl nuTanus pacteHuii. BoznynHoe 1 MuHepalibHOE bubnuorexa [JOK
(KOpHEBOE) MUTAHHE PACTCHHIA. https://m.edso0.ru/863e6870

TpaHcropT NUTATENBHBIX BEIIECTB PACTCHUI: BOCXOAAIIUN U bubmuoreka [JOK
HUCXOJSIIHAMN TOK. https://m.edso0.ru/863e6d5c¢

Baxuneimuexanuiineie, pochopHbie U a30THBIE YIO0OpEeHHUS, bubmuoreka [JOK

HUX CBOMCTBA. HpOCTBIe )51 CJ'IO)KHBICYI[O6PCHI/IH.

https://m.eds00.ru/863e9336

PocT u pa3BuTHE pacTeHuil:dTaNbl OHTOTE€HE3a, (PaKTOPHI,
BIUSIIOIIUE HA POCT PACTEHUI:CBET, 'yCTOTA MOCA/IOK,
MUTaHue,cyocTpar.

bu6mmoreka [IOK
https://m.eds00.ru/863e9214

OCcoOEHHOCTH MUTAHUS paCTCHI/Iﬁ a30ToM. A30T H €ro
3HA4YCHHUEC B ) KU3HU paCTCHHﬁ. q)OpMBI a30Ta U UX
IPEBpaIlICHUC B TIOYBC.

bubmunorexa LIOK
https://m.eds00.ru/863e6h72
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Hctounuku pocdopa st pacteHus. 3HaUeHUE
docdopcoepkanux coequHeHUH B KiieTke. Pob

https://m.eds00.ru/863df188

10 MaKpO3PrHYeCKUX coequHeHH (pochopa B IHEPreTHIECKOM
oOMeHe.
11 Bnusinue xanus Ha pusnueckre cBOMCTBa MPOTOILIA3MbI, Ha bubnuoreka [IOK
(bepMEHTBI YTIICBOIOPOIHOTO OOMEHA, CHHTE3 OCJIKOB U JIp. https://m.edso0.ru/863df188
12 Ponp xanus B moiepxaHuy HOHHOTO OajlaHca B TKAHSX, B bu6mmoreka [IOK
MPOIIECCaX CaMOPETYIISIIHH. https://m.edso0.ru/863df354
13 PerynsropHast 1 cTpykTypooOpa3oBareabHas POJIb KaJbIHs bubmmorexa LIOK
¥ p PYKTYpooobp p . https://m.edso00.ru/863df354
14 VYyactue B 00pa3oBaHUU KJICTOYHOHN CTEHKH, MOJIICPKAHUU https://m.edso0.ru/7f416720
CTPYKTYPBI MEMOpPAH U PETYJISAIUSA UX TPOHUIIAEMOCTH.
. https://m.edso0.ru/7f4148d0
15 3HaueHue MarHus B MeTaboI13Me pacTeHU.
Marnuii B coctaBe xJiopoduinia, CXOACTBO XJIopoduiuia u https://m.edsoo.ru/7f416720
16 reMOTJIOONHA KaK CBHJIETEILCTBO €IUHCTBA OPTaHUYECKOTO
MUpa.
| S oo e, kot s R B LOK
p 1 - Y1 https://m.edso00.ru/863e6b72
BOCCTAaHOBHUTEIbHBIX PEAKITUAX
s |, Tpsacrerenis o po posteues B LOK
P ) yi https://m.edso0.ru/863e9214
MHKPODJIEMEHTOB B PACTCHHMSL.
19 CHHepru3M U aHTaroHU3M 2JIEMEHTOB IIUTAHUS PacTEHUI bubmorexa IIOK
p p ) https://m.edso0.ru/863e9214
20 PactuTenbHas TuarHOCTHKA M METOJIbI MICHTH(UKAIIUN bu6mmoreka [IOK
HENOCTATKa/U30BITKA 3JIEMEHTOB ITUTAHMUS. https://m.eds00.ru/863e9336
|| momamie s e pocs e O o LOK
P p YK ’ PEJUTHHEL, https://m.edso0.ru/863e9214
[IUTOKUHUHBI). IHTHOUTOPHI pOCTa PaCTEHUIA:
1. MIPUPOIHBIE (a0CIIM30Bas KUCIOTa U HEKOTOPHIE Bubnmorexa [IOK
2 (eHoNbHBIC BeleCcTBa (MKyMapoBasi, KOPUYHAsS, CATUIIUIOBAs

KHCIIOTHI).

https://m.eds00.ru/863e9336
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2. cHUHTeTHYeCKue (MOp(HaKTHHBI, pETAPAAHTHI,
neOoTUaHThI, J€CUKAHTHI, repOuTubl). DUTOMOHUTOPUHT U bubnmoreka [JOK
3 o 3 .
OIICHKA COCTOSIHUS pacTeHuii. COBpeMeHHbBIE CIIOCOObI https://m.edso0.ru/863e9214
MOHHUTOPHUHTA.
4 3amura pacTeHUH OT BPEUTENCH: OCHOBBI 4
oromerona.
8 KUIIACC
[ToypouHOe nmaHupoBaHue
Ne Tema ypoxa Kon9ecTBo Hara JJIeKTPOHHBbIE HU(PPOBHIE
n/n U3yuyeHusi K o0pa3oBaTesibHbIE PecypChl
4acoB
Bonnast, mecyanast ¥ IOYBEHHAsI KYJIbTYpbl, HX IPUMCHEHHE B
1 | BeIpalIMBaHUK PACTCHHIA 1 bubmuoreka IOK https://m.edsoo.ru/863df188
2 IpoBezeHue BO/ILI B KOPHE 1 CTEONE PACTCHML. 1 Bbu6mnoreka LIOK https://m.edsoo.ru/863df354
BoiHbI# peskxuM pacTeHUM: CTPOCHHE YCTHUIL: (PaKTOPHI,
3 | BOMSOIIME HA UX PACKPBITHE U 3aKPHITHE. 1 bubaunoreka IIOK https://m.edsoo.ru/863df354
4 3HavYeHUE MEXaHU3Ma PETYJISIIIMUA UCTIAPCHHS BJIard 1 https://m.edsoo.ru/7f416720
pacTCHUEM.
56 ®doTOoCHHTE3 — YHUKAIBHBIN TIpoLiecc pacTeHuil. TeMHoBas u 5 https://m.edsoo.ru/7f4148d0
cBeToBas ¢a3bl HOTOCHHTESA.
2 3HaveHne (POTOCHHTE3A /ISl KHUBBIX OPraHu3MOB. DaKTOPEI 1 https://m.edsoo.ru/7f416720
pOCTa PacTeHUIt: BO3AYX H a’panus
8 [Toa3emHOE JbIXaHKWE PACTEHHIA: COCTAB IIOYBEHHOTO BO3/1yXa, 1
razoo0omeH. ['a3000MeH npu OeCrIOYBEHHOM BBIPAIIMBAHUH.
1 | Kak genoBek cTaJl UCIOJIb30BaTh pacTeHusi? CBsi3b pa3BUTHS 1 https://m.edso0.ru/7f4148d0
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IIUBUWJIN3allUU YCJIOBCKA U OJOMAIlIHUBAHUA paCTeHHfI.
Jomectukarus.

2 HacnencTBeHHOCTh M KBMEHYMBOCTh — OCHOBHBIE bu6mmoreka [IOK
CBOMCTBA KUBBIX OPraHU3MOB. https://m.edso0.ru/863e9214
3 H3menunBocTh. Buabl H3MEHUYNBOCTD bubnmorexa LIOK
' ' https://m.edsoo.ru/863e9214
. I'en —MaTepHaﬂbI:IIHH HOCHUTEJb H&CJ‘IC}ICTJ]_BICHHOCTI/I u Bubmiorexa [[OK
n3MeHYnBOCTH. HyKiienHoBbIeKHCIOTH. JIokamu3arms https://m.eds00.ru/863e9336
T€HETUYECKOTO MaTepuasa B KJIETKe
bu6mmoreka [IOK
5-6 | Jlenennue retox. https://m.eds00.ru/863e9214
. bubnuotexa [JOK
7 Penmukanus JIHK. OcHoBHas formMa MoJIEKYISIpHON OMOIOTHH. https://m.edsoo.ru/863e6b72
bu6moreka [IOK
89 | Tpanckpunuus. TpaHcsus. https://m.edso0.ru/863e6b72
bu6moreka [IOK
10| Myraun. https://m.edso0.ru/863e6870
11 OddexT OyTHIIIOYHOTO TOPIIBIIIKA U TEHETUYECKOE bubmuoteka [JOK
pasHooOpasue. https://m.edsoo.ru/863e6d5c
()
Uro TaKoe reH0aHk? 3aueM COXpaHATh F€HETUUECKUE PECYPCHI Bubmiorexa [OK
12 | pacrenuii? OcHOBHbBIE CLIOCOOBI COXpAaHEHUS T€HETHUECKUX )
. . o https://m.edsoo.ru/863e6b72
pecypcoB pacTeHui (ex situ u in situ).
13 3nauenue pabot H.M. BaBunoBa. 3akoH rOMOJIOTHYECKHX bubmuoreka [JOK
PAMIOB. https://m.edsoo.ru/863e9214
14 LleHTphl NpouCcX0XKaeHUs KyIbTypHbIX pacTeHui H. . bubmuoreka [JOK
Basuiosa u I1.M. XKykoBckoro. https://m.edso0.ru/863e9214
bu6mmoreka [IOK
15 | OcHoBHBIE METO/IBI cEeNEKIMU. | nOpuan3anus. https://m.eds00.ru/863¢9336
bu6mmoreka [IOK
16| opwmer otoopa. https://m.eds00.ru/863e9214
17 OcHOBHbIE HAIIPABJICHUS CEJIEKIUU: YAyUILlIEHUE YPOKaHHOCTH, bubnmnorexa [JOK
YCTOMYMBOCTH K OMOTHYECKUM U a0MOTHYECKUM (haKTOPaM. https://m.edso0.ru/863e9214
18 | Ectb nu %u3Hb B ipoOupKe? BUOTEXHOIOTHSI KYIBTYPHBIX
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pacrenuii. Kak yenoBek MoxxeT MOAU(PUIINPOBAT PACTECHHS?
I'eneTnueckoe peaakKTUPOBAHUE.
19 | CoBpeMeHHBIC TTOIXOIbI U 5
20 | AOCTIIKEHHsSI TeHETHYECKOTO PEIaKTUPOBAHMSI PACTEHHM
. https://m.edsoo.ru/7f418886
1 Hanzemnsle u moa3eMHbIe OpraHbl paCTCHUH. 1
. . https://m.edsoo.ru/7f416720
2 [Tober u BU1OM3MEHEHHBIN TOOET pacTeHUH. 1
3 CriocoObl pa3MHOYKCHHUST PACTCHHUIA. 1
[TonsiTHe 0 KauecTBe MPOIYKTOB nuTaHus. [IpoOiemsl
4 KOHKYPEHILIUH OTEUECTBEHHBIX MPOJAYKTOB MUTAHUS C 1
UMITIOPTHBIMH.
5 JlorucTuka I0CTaBKU M CPEACTBA COXPAHEHUSI TPOTYKTOB 1
MUTaHUSL.
https://m.edsoo.ru/7f418886
6 Mukpo3eeHb: MOJE3HOCTh U TEXHOJIOTHSI. 1
7 XUMUYECKUH aHAIN3 TPOAYKIIUU. OCHOBBI 1 bu6mmoreka [IOK
CIEKTPOPOTOMETPHUH. https://m.edsoo.ru/863e6b72
8 [Torenumomerpus. 1 bu6mmoreka [IOK
XpomaTorpadus. https://m.edsoo.ru/863e6b72

OBHIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 34

9 KIIACC
Moayab «MoJiekyasipHble 0CHOBBI (u3noJiorun u papmaxoaorun» 9 kiaacce (68 yacon)

Ne HanmeHoBaHMe pa3jeiioB U JIeKTpPOHHbBIE (HM(PPOBbIE) N
KosmmuectBo BocnurarejbHbI KOMIIOHEHT
n/m | TeM NporpamMmsl YACOB o0pa3oBaTe/bHbIC PeCypPChl
bubmuoreka [JOK [ToOyxaenue oGydaronuxcsi coooaaTh Ha
https://m.edsoo.ru/7f41aa8c OKE OOIIENPUHATHIE HOPMBI ITOBEICHUS
1 duznosornyecKas XuMus 10 D yp terp P a ’

bubnuoreka [IOK

npaBuiia OOIIEHHS CO CTAPIIUMHU
(memarorunueckuM# pabOTHUKAMU) U
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https://m.edsoo.ru/7f41aa8c

bubnuorexa [JOK
https://m.edsoo.ru/7f41aa8c

CBEpCTHUKAMH (00yJaroIuMucs),
NPUHIUIB] YIeOHOH TUCIUILINHEI U
CaMOOpraHu3aIix

0CO3HaHNE 00YJaIOIMIUMHUCS B3aUMOCBSI3U
3/I0POBBS UEJIOBEKA U IKOJIOTUIECKOTO
COCTOSIHHSI OKPY’KaIOIIEH €ro Cpe/ibl, POJIH
HKOJIOTHYECKOH KyIBTYpHI B 00ECTIEYeHUN
JMYHOTO ¥ OOIIECTBEHHOTO 3JI0POBHS;

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c

o0y /IeHHE 00yUJarOIIMNXCsl COOJII0IaTh HA
YpOKe OOIIETPUHSITHIE HOPMBI IOBEJICHUS,
npaBuiia OOUIEHHS CO CTApIIUMHU

2 MounekynspHas 6uoaorus 10 WNuTepakTrBHas Tabauia no 61MoI0ruu (memarorunueckuMH pabOTHUKAMU) U
http://www.mon.gov.ruoreka [{OK CBEpPCTHUKaMH (00ydJaromuMucs),
https://m.edsoo.ru/7f41aa8c NPUHIINAIB YI€OHOM IUCIUITTHMHBI 1

CaMOOPTaHu3aluU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aasc 0CO3HaHKE 00yJaroIMMUCS B3aUMOCBSI3H
MHTepaKTHBHAS TaGIHIA [0 3I0pPOBbS YEJIOBEKA U SKOJOTHYECKOTO

3 dapMakoIorus 14 SOOI COCTOSIHUS 01<puy>1<a10mel71 €ro Cpelibl, poju
hitp://AWWW.Mon.gov.ru 9KOJIOTMYECKOM KyIbTYpPBI, POJIU
Bubnmorexa LIOK 9KOJIOTHYECKOH KYJIBTYphl B 00€CIIeUeHUH
https://m.edso0.ru/7f41aasc JMYHOTO U OOLECTBEHHOTO 3/I0POBbS;

OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOIT'PAMME

9 KVIACC

IoypouyHoe ni1anHnpoBanue

Ne Tema ypoka KoJIHuecTBo Hara DJIeKTpOHHbIEe N (ppoBbIE

n/n 4ACOB HU3y4eHusi 00pa3zoBaTeJbHbIC PEeCYypPChI

1 Beenenne. bruoreHHbIe 371EMEHTBI: OPraHOT€HbI: Ov, C,N, H. 1 Bu6muotexa LIOK https://m.eds00.ru/863df188

AxTUBHBIE (POPMBI KUCIOPOJA, UX MOJIyUYeHHEe, HEUTpaTu3aus
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MakpoaieMeHTBI: POLEHT COAEPKaHUsA B OpraHU3ME,
BBITNOJTHEMAas! QYHKITHS, COJIEpP)KAaHUE B IPOJAYKTAX MATAHHUSL.

Ca2+ - ca3pIBaromIye OCJIKY, TETIOHUPOBAHNE KaJIbIIHS,
peryJisiiys YpoBHSI KaJbLHMs B OPraHU3ME: TOPMOHBI [TOYEK.
Mg — cTpoenue xopoduinia, ero akTUBAIUs COTHEUHOM
SHeprue. MUKpOIJIEMEHTHI: B KAKMX MOJIEKYJIaX COAEPKATCH,
BBITIOJTHSIEMast (DYHKIIMSI, COJEP’)KaHUE B TIPOIYKTAaX MTUTAHUS.
[TocnencTBus nepeno3upPOBKA MUKPOIIEMEHTAMM.

Fe — ycBauBaemblie TUIIBI COCTMHEHUI Keme3a. [ eMonpoTenHsl,
TreMOITMaHUH, ITUTOXPOMBI. Cu — YCBOEHUE U TPAHCIIOPT MEH.
benku, conepxamue menpb. [laTonornueckue CHHAPOMBI
Menke 1 BunbcoHa, cBsI3aHHBIE ¢ META0OTU3MOM MEH.
Tokcuunbie 351eMeHTHI [leproandeckoi cucTemsl st
opranusma. BinusHue HenocTaTka Makpo U MUKPOJIEMEHTOB
HA JKMBBIE OPraHU3MBbl.

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

Kups1. 3abosieBanus YenoBeKa, CBSI3aHHbBIE C HAPYIICHUSIMHU
YKUPOBOTO OOMEHa.

Jucnumuaemun. YriaeBoasl. 3a00I€BaHUS YCIIOBEKA,
CBSI3aHHBIE C HAPYIICHUSIMU YIIIEBOHOTO oOMeHa. CaxapHbIit
nuader.

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

benku. Ctpoenune. 3a0oieBaHMsI YeTIOBEKA, CBSI3aHHBIE C
HapymeHUsIMH 0eJKOBOro oomMeHa. MyHKIMU OEITKOB.

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

®epmenTsl. Mexanusm nerictBusi. Kiaccel pepMEeHTaTUBHBIX
peakuuii. KopepmenTsl. BuramMmuns! skupopacTBopuMbIE,
BoJIopacTBopuMbIe. [IpeBparienre BUTAMUHOB B aKTUBHbBIE
(dbopmbl KOPepMeHTOB. ABUTaMUHO3bl. OCHOBHBIE THIIBI
MeTab0IMYECKUX PEeaKlui.

bubnuoreka IOK https://m.edsoo.ru/863df606

buosneprernueckue npoueccsl. ['mukonus. Hukn Kpebcea.
Ilens nepenoca 31eKTpoHOB. OKUCIIEHUE JKUPHBIX KUCIIOT.
Kartabonu3m amuHoKuCnoT. ['mokoHeoreHes.

bu6muoreka IIOK https://m.edsoo.ru/863dfae8

CuHTe3 yrieBo10B, 0e1IKoB, )KUpPOB. MeTabonuTudeckue
3abosieBanus. [IpakTrdeckoe 3aHsATHE: «pEeIlIeHUE 3a/1a4 Ha
SHEPreTHYeCKUii 0OMEH»

Knerka. [Tonstue memOpansl. @ynkunu memOpas. Bujpl
TPAHCIIOPTA B KIETKY.

Bbubaunoreka [{OK https://m.edsoo.ru/863dfdb8
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MemOpanHbie opraHou sl 3a001€BaHUS CBSI3aHHBIE C
HapyleHneM padoTbl MEMOpPaHHBIX OpraHel, 00JIe3HH

9 | HaKoIICHHUS. 1
THIBI KOHTAKTOB MEXIY KJIETKaMU. 3HAUCHHE MEXKKICTOYHOM
KOMMYHUKAIIMH JUIs1 30POBbS OPraHU3Ma.
10 SInpo. YpOBHH YIIaKOBKH XpOMAaTHHA. XPOMOCOMHEBIC 1 bubnunoreka LIOK https://m.edsoo.ru/863dfc6e
tepputopun. HememMOpaHHbBIE OpTaHOHIBI.
1 OcHOBHBIE BE€XU Pa3BUTHUS MOJIEKYJIIPHOU OMoJIoTUN 1 bubmmorexa IOK
https://m.edso0.ru/863e098e
2 HyxiienHOBbIE KUCIIOTHI. 1
OcCHOBHBIE IPUHIMIIBI CTPOCHUS. MaTpUYHbIE CHHTE3BI. bubnuoreka [JOK
3 Perutnkanus— 0CHOBa KJIETOYHOTO JIeieHUs. [[pUHIATIBI 1 https://m.edso0.ru/863e0c36
PETUTUKAITIH.
4 Mytanuu. Yto BeI3pIBaeT n3MeHeHus B ctpoennu JIHK. 1
5 [Tpunnume! penapanun. TpaHCKPUTITIUSL. 1 bubmorexa IIOK
https://m.edsoo.ru/863e10b4
6 I'enetnueckuit koa. Tpancnsuus. 1
v Opranuzanus reHoma BUpycoB [I[poTUBOBUpPYCHBIE CpEICTBA, 1 bubmuoteka [JOK
MEXAHU3MbI UX ACHCTBUSL. https://m.edsoo.ru/863e0d9%e
8 Opranu3anus reHomMa 6akTepuii 1
9 AnTHOaKTEepUaTbHBIC TIPETIapaThI. 1 bubmorexa I[1IOK
https://m.edsoo0.ru/863e1398
10 Opranu3anus reHoMa 3yKapuoT 1
I'eHOMHOE pelakTUpOBaHHE.
1 ITonstue o nexkapcrBax. [IpuHIUIBI MOAX0Ja K TOMCKY HOBBIX 1
JIeKapCTBEHHbIX cpeAcTB. CKPUHUHT U €r0 METOIbI.
[Tyru BBeaenus JIC. ®apmakOoKMHETHKA JIEKAPCTBEHHBIX
2 BeniecTB. BecacbiBanue(abcop6uus) nekapctB. OCHOBHbBIE 1
MeXaHU3Mbl BcachlBaHUs. TPaHCIOPT JIEKAPCTBEHHBIX
BEIIECTB.
I'ensl 1 6enxu nepBoit pa3el GnoTpanchopmanuu. [Tyru bubmuorexa [JOK
3 | BbIBeIEHUS JICKApCTB U3 OpraHu3Ma. JKCKpelus u 1 https://m.edso0.ru/863e3792

OJIMMHHAIIMA.



https://m.edsoo.ru/863dfc6e

I'ens! u Genku BTOpoi (ha3sl buoTpanchopmauu.
dapmakouHamMuKa. [ 1aBHOE U TOOOYHOE, Pe30POTUBHOE U
MECTHOE, MPSIMOE, HENPsIMOE U PeIICKTOPHOE JCHUCTBHE.

Bunel B3aumoselictBus nekapctB. CHHEPru3M U aHTarOHU3M
IIPY COBMECTHOM JECWCTBUU JIEKAPCTBEHHBIX BEIIECTB, X
pazHoBuAHOCTH TpaHCMeMOpaHHbBIN CUTHAJIMHT.

Tunsl KI€TOYHBIX perenTopoB. MeMOpaHHbIE: HOHHBIE
KaHaJbl, KaTaJIUTUYECKUE U cONpsbKeHHbIe ¢ G-Oenkamus;
BHYTPHKJIETOYHBIE: IUTOIUIA3MATUYECKHE U sAJICPHBIE.
MexaHu3MBbI TUTaHA-pELENTOPHOIO B3aUMOACHCTBUS.
CenexTuBHOCTH (M30MPATEIBHOCTD) IEHCTBUSA, CBA3b
«XUMHUYECKas CTPYKTypa — hapMaKoJOruyecKkasi akTHBHOCTb
BEILIECTBY

bubmnoreka LIOK
https://m.edso0.ru/863e38a0

PapmMaKoIOrH4eCKON MOAYJIALMN CUHAITHYECKON
XOJIMHEPTUYeCKON nepenaur. MonaeKyaIsspHbIi MEXaHU3M
JercTBUS B (hapMaKoJIOTHYECKUE CBOMCTBa M-
XOJIMHOOJIOKATOPOB, TAHTJIMOOIOKATOPOB U Kypapenoa00HbIX
CPEICTB.

dapMakoJoruueckas peryasiuns akTHBHOCTH
aJIpeHepruvecKoro cuHamca. AJpeHOMUMETHKH,
a7peHo0I0KaTOPhl, CUMITATOIUTUKH.

MounekynspHasi (apMaKoJIOTHUs aHTHAIIEPTUYECKUX CPEACTB.
['ucTaMUHOBBIE PELIENTOPHI: TUIIBI, MOJIEKYISIPHAS
OpraHu3anusi.

bubmuoreka IIOK https://m.edsoo.ru/863e39%ae

Crabunuzatopsl MEMOpaH TYYHBIX KIETOK: MOJICKYISPHBIN
MEXaHU3M JICUCTBUS, 0COOCHHOCTH KIIMHUYECKOTO
MIPUMEHEHHUSI, TOUKH MTPUIIOKEHUS AeUCTBUS MHTUOUTOPOB
JTUTUAHBIX MEMATOPOB.

MexaHu3Mm elcTBUS U IPUMEHEHUE MPENapaToB,
CTUMYJUPYIOMINX MPOLECCHl HIMMYHHUTETA.

cDElpMElKO.]'IOl“I/I‘-IeCKSJI XapaKTepuCTUuKa HHTepHeﬁKHHOBI
MOJIYYCHHUEC, MCXAaHU3M HCﬁCTBHH, IIPUMCHCHUC. OCHOBEI
HaTO(pI/IBI/IOJlOFI/II/I OCTPO(I)aSOBOI‘ O OTBETA, MCAUalA
BOCIIAJICHU .

bu6mmoreka [IOK
https://m.edso0.ru/863e3792

10

MOJ'ICKyanpHLIfI MCXaHU3M IIPOTUBOBOCTIAJIUTCIILHOTO




JEUCTBHUS IIIIOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX
IIPOTUBOBOCHAIIUTEIBHBIX cpeACTB. IoHsATHE O HapKko3e U
HapKO3HbIX npenaparax. KiieTouHblil 1 HEpBHBIN HApKO3.

11

dapMaKoJOru4eckasi XapakTepUCTHKA OTJACJIbHbBIX IPYIII
HapKO3HBIX CPE/CTB.

[TocnenoBarenbHOCTE JEHCTBUS HA HEHTPAIBHYIO CUCTEMY.
®duznosiornyeckuil cox; ¢aszbl cHa. Buspl HapylieHuii cHa
[TonsiTHE O MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX IIpenapaTax
(TUMHOTHKAX).

MouekynspHsble acniekTbl Houuuenuuu. OnuaTHble peLenTopsl,
WX THUIIBIL.

DOHKe(anuHbl ¥ SHAOPPHUHBI - SHIOTEHHBIE JIUTAHbI OMUATHBIX
PELEnTOPOB.

bubmnoreka LIOK
https://m.edso0.ru/863e38a0

12

AHTHUIICUXOTHYECKOE JICUCTBUE, BIUSHUE HA () YHKITUIO
AKCTpaNUPaAMUAHON CUCTEMBI, SMOIIMOHAIBHYIO chepy,
PBOTHBIN LIEHTP, APTEPUATILHOE JABJICHHE, LIEHTP
TEPMOPETYJIALMH.

13

MonekynsipHble MEXaHU3MbI IEUCTBUSI HEHPOJIEITUKOB,
BIIUSIHUE Ha T0(aMHHOBBIE, CEPOTOHMHOBBIE, aJJPEHO- U
TUCTAMHHOBBIE PEIIENTOPbI, UX ACHCTBHE HA KIETOUYHbIE
MeMOpaHbl, Ha JCTIOHUPOBAHNE TKAHEBBIX MOHOAMHHOB.

14

HOTCHI_[I/IaJ'I-SaBI/ICI/IMI)Ie HAaTpUECBLIC KaHAJIbI KaK MUIICHU
ﬂeﬁCTBHH MECTHBIX aHECTETHKOB. CII0COOBI I/IHFI/I6I/IpOBaHI/IH
IMOTCHIHAJI- 3aBUCUMBIX HATPUCBBIX KaHAJIOB MCCTHBIMHU
AHCCTCTHKAMMU.
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	5. Водная, песчаная и почвенная культуры, их применение в выращивании растений. Физиология растений (8 часов)
	6. Культурные растения. Современные аспекты селекции (20 часов)
	7. Растительная продукция. (8 часов)

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