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COJIEP)KAHME

IlosicHuTEIbHAA 3aIIUCKA

AKTYaJqbHOCTh U HA3HAUYCHUE MMPOTPaMMBbI
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Monyne «Kak >KMBOTHBIE M pAaCTEHUS MPHUCIOCAOIUBAIOTCS» (PBOIIOLMOHHAS
AKOJIOTHS)

5-6 kaccel (68 yaca)
Monynbs «OCHOBBI pacCTEHHEBOACTBaY 7-8 Kitacchl (68 yacoB)
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HHOACHUTEJIBHAA 3AIIUCKA

AKTYyaJlbHOCTh M Ha3Ha4YeHUe nmporpammbl. [Iporpamma pazpaboTaHa B COOTBETCTBUH C
TpeboBanusmMu dDenepanabHOr0 TroCyIapcTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa OCHOBHOTO
obmero oO0Opa3oBaHUs, OPHUEHTHPOBaHA Ha oOOECleYeHWe HWHAMBUIYAJIbHBIX HOTpeOHOCTEH
o0ydJaroImuxcs U HallpaBJeHa Ha JOCTIKEHUE IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS HPOTPAMMBI
OCHOBHOTI'0 00I11ero 00pa30BaHUs C y4ETOM BbIOOpa y4acCTHUKAMH OOpa30BaTEIbHBIX OTHOLICHUI
KYpCOB BHEYPOUHOW JESATEIBHOCTH. OTO TO3BOJIIET OOECIEYUTh EAMHCTBO 00s3aTeIbHBIX
tpeboBanuit ®I'OC Bo BceM MPOCTPAHCTBE IIKOIBHOTO 00pa30BaHUA: HE TOJIBKO Ha YPOKE, HO U 3a
€ro MpeaeiIaMu.

AKTyaJqpbHOCTh peaIM3allid JAaHHOW IporpamMmbl OOYCJOBIEHAa CaMOW OCOOEHHOCTBIO
IIPOEKTHO-UCCIIEA0BATENbCKOM  JEATENIBHOCTH.  JTa  JAEATEIbHOCTh  JIEKUT B OCHOBE
MO3HABATEIBHOTO MHTEpeca peOeHKa, SBISIETCS 3aJI0TOM YMEHHUS IUITAHUPOBATH JIOObIE ACHCTBHS U
BaXHBIM YCJIOBHEM YCIIEHUIHON peann3auuu ujeil. JlroOble M3MEeHEeHus COBPEMEHHOro oOliecTBa
CBSI3aHBI C IIPOCKTaMH M MCCIECIOBAHUSMHU — B HAyKe, TBOPUECTBE, OM3HECE, OOIIECTBEHHOH KU3HU.
[TosTOMy Ba)KHBIM 3JE€MEHTOM pAa3BUTHUS JMYHOCTH OOydarolerocs sBiIseTcs (OpMHpPOBAHUE
OCHOBHBIX HaBBIKOB ITIPOEKTHOMCCIIEIOBATEIBCKON AEATENBHOCTH.

[TporpammMoil mpeaycMOTpeHO (OPMHUPOBAHUE COBPEMEHHOTO TEOPETUYECKOIO YPOBHS
3HAHUH, a TaKXKe U MPAKTUYECKOTO ONbITa paboThl ¢ J1a00paTOPHBIM O00OPYJOBaHUEM, OBJIAJICHUE
IIpUeMaMHM UCCIIE0BATENIbCKOM e TeNbHOCTH. MeToAbl OpraHu3auy o0pa3oBaTeIbHOW U HAyYHO-
MCCIICIOBATENIbCKOW  JESTEIBHOCTH — MPEAyCMaTpUBAIOT  (OPMUPOBAHHE Y  OOyYaromuXcs
HECTaHJAPTHOI'O TBOPYECKOTO MBIIUIEHUS, CBOOOJBI CaMOBBIPRKEHUS U HWHIUWBUAYAJIbHOCTH
CYXKJICHUU.

Jns  nmonHoro ydera nHoTpeOHOCTEM — ydamuxcst B [pOrpaMMe  HCHOJIb3YeTCs
Qg epeHIIMPOBaHHBIA TOAXO0J, YTO CTHUMYJIUPYET YYalIerocs K YBEIUYEHHUIO MOTPEOHOCTH B
UHIVBUAYAJIBHON, MHTEIUIEKTYaJbHOM M TO3HABATEIBHOW NEATEIBHOCTH MU Pa3BUTHUIO HAy4YHO-
HCCIIEIOBATENbCKUX HaBBIKOB. llporpamma craHer BoOCTpeOOBaHHOW B MEPBYIO OYEpPEIb
IIKOJIbHUKAMH, KOTOPbIE UMEIOT CTOMKUN UHTEPEC U COOTBETCTBYIOLIYI0O MOTUBALUIO K U3yYEHUIO
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA, ECTECTBEHHBIM HayKaM U TEXHOJIOTHSM.

B moapocTkoBOM BO3pacTe ydallMecs IMpOSBIAIOT CBOIO 3aMHTEPECOBAHHOCTH B TOU WIIH
MHOM oOjacTu 3HaHUI, HAYYHOM HAINpaBICHUM WIH NPOPECCHOHAIBHON JeATeNbHOCTH. Takum
0o0pa3oM MpoucxoAuT (OPMHPOBAHHE IMO3HABATENbHOW M INMPO(ECCHOHATBHONW COCTaBISAIOLICH
JUYHOCTH, TIIOMOraeT ydJalleMycsi B ONpEIe]IeHUH Oyaylmero KU3HEHHOro IyTH U B
npo¢ecCHOHATLHOM BBIOOpE MMOCie OKOHYaHMs IIKOJIbL. [logoGHOro poja 3aMHTEpEeCOBaHHOCTh
CTUMYJIMPYET IMOCTOSHHOE JKETaHHE IIKOJIbHUKA K TTO3HAHUIO HOBOTO, PACIIUPEHUIO U YTITyOJIeHHUIO
COOTBETCTBYIOIIMX 3HAHUM, U MOJIYYCHUIO HOBBIX B TOM YHUCIIE MPAKTUYECKUX HABBIKOB, a TAKXKE
MOTHUBHUPYET y4allerocsi Ha NpoQpopUEHTALIHIO.

[Iporpamma HameneHa Ha TOMOLIbL pPEOEHKY B OCBOGHHMHM OCHOB OpraHU3alMd U
OCYILIECTBJIEHUS! COOCTBEHHOW IPOEKTHO-HCCIEA0BATENbCKON JIEATENbHOCTH, a Takke B
NpUOOPETEHUN HEOOXOIUMOI0 OmbITa i paboThl HaJ MHIUBHIYaJIbHBIM HCCIIEAOBAaHHEM WIIU
npoektoM. [Iporpamma momMo’keT IIKOJIBHUKY B 0ojiee IIyOOKOM H3Y4YEHHHM HMHTEpPEeCcyrollel ero
00JIaCT eCTECTBEHHBIX HAyK, a Takke B IPHOOPETEHHH BaXHBIX COIMAJIbHBIX HAaBBIKOB,
HEO0OXOIMMBIX JJIsl IPOAYKTUBHOM colManu3anui U GopMHUpOBaHUS IPakJaHCKOM MO3ULINN:

—HAaBbIKA CaMOCTOATENIBHOI'O PEIICHUS AKTYyaJIbHBIX HMCCIIEIOBATEIbCKUX WIM IPAKTHYECKUX
3a/la4, BKJIIOYAIOLIEro B ce0s yMeHue BUAECTh M aHAJIM3UPOBATh MPOOJIEMBI, HYXKJAOIIUECS B
pelIeHNH, YMEHHE JIeTalIbHO MPOopadaThiBaTh U Pealn30BbIBaTh CIIOCOOBI pabOTHl ¢ HUMU, YMEHHE
IUTAaHUPOBATh COOCTBEHHYIO pabOTy M CaMOCTOSITENIbHO KOHTPOJIMPOBATh CBOE IMPOJBHXKEHUE K
KEJIAeMOMY PE3ylbTaTy;



—HaBbIKa TEHEPUPOBaHUS M O(OpMIICHHUS COOCTBEHHBIX HJEH, 0OJeueHHsl UX B yIOOHYIO A7
pacmpoctpaneHus Gopmy;

—- HaBBIKA YBOKUTEIHLHOI'O OTHOILEHHS K Uy>KUM B3IIAaM U U7esiM, 0pOPMIICHHBIM B paboTax
APYTUX JIO/IEH, IPYTUX aBTOPOB — BIIA/IETIbIIEB HHTEIUIEKTYalbHOW COOCTBEHHOCTH;

—HaBbIKa ITyOJMYHOTO BBICTYIUICHUS Tiepea OOJNBIION ayAuTOpHEH, apryMEHTHPOBAHUS U
OTCTaMBaHUs CBOEH TOUYKM 3pEHUs, OTBETOB Ha BOIPOCHI CBEPCTHUKOB M B3POCIBIX, YOSKICHUS
JIPYrUX B CBOEU IPaBOTE, IPOJABUKEHUS CBOUX UICH;

—HaBbIKa PabOThl CO CHEIMATM3UPOBAHHBIMU KOMIIBIOTEPHBIMU IIPOrpaMMaMH, J1a00paTOPHBIM
000pyZI0BaHUEM, TEXHHUECKUMH yCTPOHCTBaMH, OMOIMOTEYHBIMU (DOHIAMH U UHBIMU pECYpCaMH,
C KOTOPBIMU MOXET OBbITh CBA3aHA MPOEKTHOMCCIIEI0BATENbCKAS JESITEIbHOCTD IIKOJIbHHKA.

Kpowme Toro, paboTa mkoJbHUKA HAJ IPOEKTOM WM UCCIIEA0BaHUEM OyeT cnocoOCTBOBAThH
Y Pa3BUTHIO €T0 aJeKBaTHON CaMOOIIEHKH.

BapuaHThbl peaju3auuu NporpaMMsl 4 (popMbl NPOBeAeHUs 3aHATHIA.

JlaHHas nmporpaMma paccuuTaHa Ha paboTy co HIKoJbHUKaMM 5-9 knaccoB. [legarory BaxHee
aKLIEHTUPOBATh CBOE BHUMAHUE HE CTOJBbKO HAa Ka4ECTBE pe3yJibTaTa IPOEKTa UM UCCIEAOBAHNUS,
CKOJIbKO Ha TOM, YTOOBI y4alluiicsi MoJyyaJl 3HaHHMA B TOM YHCJIE€ M 4Yepe3 BBINOJIHEHHE
MIPaKTUYECKOI0 3aJaHusl, JieJial BbIBOAbI U YMO3AaKIOUEHHUsS] HA OCHOBAaHUM CBOETO MCCIIEI0BaHUs,
YUWICS CPaBHUBATh €r0 pe3yJbTaThl ¢ TEOPETHUECKUM MaTEpUAIOM U HMCCIEIOBAHUSAMHU JIPYTUX
IIKOJIbHUKOB. TakuM 00pa3oM, MIKOJIBHUK OCBOUT OCHOBBI IPOEKTHO-HCCIIEI0BATENbCKON
JesTeIbHOCTH U IPUOOPETET HaBbIK KPUTUUYECKOI'O OTHOILLIEHUS K MaTepHaly.

[Iporpamma pa3dura Ha MOIYJIH, KOTOPBIE MOT'YT OBITh HCIIOJIb30BaHBI JIHOO YaCTUYIHO, JINOO
noJHocThio. Tak Monynb «Kak KMBOTHBIE M PAacTEHHs MPHUCIIOCAOIMBAIOTCS» (IBOJIIOLIMOHHAS
9KOJIOTHSI) MpeAroaaraeTcs 1jig u3ydyeHus B 5 uiu 6 kjacce B TeUeHHE oJHOro roga (34 uyaca B
roa). Moayinu «OCHOBBI paCTEHUEBOJICTBa» U «BbHOTEXHOIOTUA» pacCUMTaHbl HA 68 YaCOB U MOTYT
OBITh PeaTM30BaHbl B TeUCHUH 2-X JieT (1o 34 yaca B roj) win B TedeHuu 1 roga (68 4acoB B ron).
Bo BTOpOM cityuyae BO3MOKHO HpOXOkJaeHHe oboux moxaynel («OCHOBBI pacTEHUEBOJCTBa» B 7
i 8 knacce, «buorexHonorun» B 7 miam 8 kiacce). AHamOrnyHo Moayiu «MonekyispHble
OCHOBBI (PM3UOJIOTHH U (apMakosorum» u «MoJeKyIsIpHbIe OCHOBBI CEJIEKLIMN» PACCUUTaHbI Ha 68
9acoB M MOTYT OBITh PEaJM30BaHbl B T€UCHUH 2X JIeT (1o 34 yaca B ron) wiu B TeueHnu 1 rona (68
4yacoB B roj). Bo BropoM ciydae BO3MOXXHO MPOXOKACHUE 000X Moayned («MomnekyspHble
OCHOBBI cenekuun» B 8 kiacce, «MoneKkyasipHble OCHOBBI (PM3HOJIOTHHM M (apMakoJorum» B 9
KJjacce).

MoXHO pEeKOMEHI0BaTh MCNOAb30BaTh Moaynu «Kak IKMBOTHbIE U  pacTeHUS
npucnocabauBaroTcs», «OCHOBBI PACTEHUEBOJCTBAY», «MOJEKYISIpHbIE OCHOBBI CENEKLUN» B
KauyecTBEe HENPEPHIBHOTO 00pa3oBareiabHOro nukia (5-9 kmacc no 1 yacy B Hezemro) JUIsl KIaccoB
arpoOMOTEXHOJOTMUECKOW  HampaBieHHocTH. Mogaymu  «Kak — JKMBOTHBIE M pacTeHHs
npucnocabnuBarotcsa», «buorexHomorun» U «MoJEKyIsIpHbIE  OCHOBBI  (pU3MOJIOTHUU U
(dapMakoJIOTUN» B KauyecTBE HENpPEephIBHOTO oOpa3oBaTenbHOro nukia (5-9 kmacc mo 1 dvacy B
HEZEJI0) AJIsl KJIACCOB OMOTEXHOJIOTUYECKOT0 MIIM MEUIIMHCKOTO HAIIPaBICHUH.

B3aumocss3b ¢ nporpammoii Bocnutanus. [IporpamMMa Kypca BHEYPOUHOH AEATEIBHOCTU
pazpaboTaHa ¢ Yy4YyeTOM pPEKOMEHJAlUi MPUMEPHONM MpOrpaMmbl BOCHHUTAHMS, YYUTHIBAET
MICUXOJIOTO-TIEIarOTMYECKHEe OCOOCHHOCTH JaHHBIX BO3PACTHBIX KaTErOpHi. JTO MO3BOJSET Ha
MIPAKTUKE COETMHUTH 00YUaIOIyI0 U BOCIIUTATEIbHYIO I€ATEIbHOCTh Me/larora, OpueHTHPOBATh €€
HE TOJIbKO Ha MHTEJUIEKTyaJlbHOE, HO M Ha HPAaBCTBEHHOE, COLMAIBbHOE pa3BUTHE peOeHKa. ITO
MIPOSIBIISETCS:

—B  I[PHOPUTETE JIMYHOCTHBIX pE3yAbTATOB  pEIM3aLUU  MPOrpaMMbl  BHEYPOUHOMH
NEesTeNIbHOCTH, HAIEJIINX CBOE OTpPakK€HHWE M KOHKPETH3allMi0 B TMPUMEPHOW Mporpamme
BOCIIUTaHMS,



—B  BO3MOXXHOCTH  KOMIUIEKTOBAHMS  Pa3HOBO3PACTHBIX TIPynI Ui  OpraHU3alMH
npo(GOPUEHTAIMOHHON ~ JI€ATEIBHOCTU  IIKOJBHUKOB, BOCHHUTATEIBHOE 3HAYEHHE KOTOPBIX
OTMEYaeTCs B IPUMEPHOM IIPOrpaMMe BOCIIUTAHUS;

—B HHTEPAaKTUBHBIX (opMax 3aHATUH JUIsl LIKOJbHUKOB, OOECIEUYMBAIOIIUX OOJBIIYIO HX
BOBJICYEHHOCTh B COBMECTHYIO C II€aroroM M APYTMMH JAECTbMH ACATEIBHOCTb U BO3MOXKHOCTH
00pa3oBaHMsl Ha €€ OCHOBE JETCKO-B3pOCIBIX OOIIHOCTEH, KIIIOUEBOE 3HAYEHHE KOTOPBIX IS
BOCIIUTaHHUs IOJYEPKUBACTCS IPUMEPHON IIPOrPaMMOM BOCIIUTAHUS.

OcoGeHHOCTH PadoOTHI yuHuTe/Isl MO NMporpamMme. 3agada Y4uTelsi COCTOUT B TOM, YTOOBI
COIPOBOXKIATh TpPOIecC NMPOPECCHOHAIFHON OpPHUEHTAIlMU IIKOJBHHKA, PACKPBIBas MOTCHIIHAAI
KaX/JIOTO Yepe3 BOBJICUCHHWE B MHOTOOOPA3HYIO JESATEIBHOCTh, OPTaHW30BAaHHYI0 B pa3HBIX
¢dopmax. Ilpum sTOM pe3ynabraToM pabOTHl y4HTENs B NEPBYIO OUYEpEAb SBISACTCS JMYHOCTHOE
Pa3BUTHUC YyYalICTOCH. JINYHOCTHBIX PE3YJIbTATOB YUYHUTCIIb MOXKCET JOCTUYb, YBJICKAsd YUCHHUKaA
COBMECTHOH M HWHTEPECHOH MM OOOMM J[eSTEIbHOCTBIO, YCTAHABIMBAas BO BpeMs 3aHATHN
JIOOpO’KEeNaTeNIbHYI0,  MOAJCPKHUBAIOIIYI0O — arMocdepy, HAChIIasg 3aHATHA  LEHHOCTHBIM
conepkanueM. [IpumepHas cxema mpoBeACHUS 3aHATHIA 10 IPOrpaMMe:

1. OGmbsAcHeHHE TEOPETHYECKOTO MaTEPHAIa IO TEME.

2. IToaroroska x 9KCIICPUMCHTAJIIbHOMY 3aHATHIO, 06CY)I(I[€HI/IG 00BEKTOB I IPAKTUYICCKOI'O
3aHATHA.

3. HpOBGI[GHI/Ie IMPAKTUYCCKOI'0 3aHATUA — OCHOBHAA 3aga4a OCBOCHUC MCTOJ0JIOTHUH JAHHOI'O
OKCIICpUMCHTA.

4. ITo oxoHUaHUHM NpEaAIOXUTh ACTAM, KOTOPBIC 3aUHTCPECOBATIMCh JAHHBIM 3KCIICPUMCHTOM,
Pa3BUTH €r0 B UCCIIEAOBATENBCKUI MPOEKT. i 3TOro He0OX0IMMO 0OCYIUTH OOBEKTHI, KOTOPHIE
YUYEHMK OyJIeT UCCIIeI0BAaTh, COCTABUTH IJIaH SKCIIEPUMEHTA.

5. TloMoub yUEHHMKY NPOAHATM3UPOBATH PE3YIBTATHI OKCIIEPHMMEHTA.
OueHuTh pe3yapTaThl IPOEKTHO-UCCIEA0BATENBCKON JEATEIBHOCTH IIKOJBHUKOB MOKHO B
nporiecce 3alruThl UMH CBOMX Pa0dOT B paMKaxX MIKOJIBHON HayYyHO MPAKTUYECKON KOH(epeHInu.

COJIEP)KAHUE KYPCA BHEYPOUHOU JEATEJBHOCTH

Moayab «Kak )KMBOTHbIE M PACTEHUSA NPUCTOCAOIUBAIOTCS (IBOJTIOIUOHHAS IKOJIOTHS)
5-6 kaaccsl (34 yaca)

1. Mbt uccnedyem scuegvte 06vekmul (6 uacos)

CBoiicTBa M CTPOEHHUE JKUBBIX OPraHU3MOB (CTpOEHHE KIIeTKH). Bua, ocodb — opraHusm Kak
eauHas cuctema. Apantanuu (ripucnocoOnenus). [loHaTne romeocrasa >XUBOTO OpraHHU3Ma.
CriocoObl ero nojiep>kaHusl.

[TonsTue BapuaTuBHOCTH Ipu3HaKa. MccnenoBatenbekue padboTsl «Bcee au (CHHUIBL, O€Ky,
Oepesbl U T.1.) oiuHaKOBbIe? DOTOKBECT.

OrpannueHust MOpPQOJIOTHUECKUX U (PU3MOJOTHUYECKUX ananTtanuid. [louemy opranusmMbl He
CTaHOBATCSA OECKOHEUHO OONBIIMMHU, MaEHbKIUMH, BeesaHbIM.[IpakTnyeckas padora «CocraBisieMm
KHUTY PEKOPJIOB PACTCHHI M JKUBOTHBIX HAIIIETO KPasi».

2.Bauanue okpyxrcaroueii cpeovl na yxncuevte opzanuzmul (12 uacoe)

dakTopsl OKpYXKaIOIIEeH cpeapl (abnoThueckne, OMOTHYECKUE, aHTpomoreHHble). [IpumMepsr
abuoTnvecknx (HaKTOpPOB, OKA3BIBAIOIIUX OCHOBHOE BIHUSHUE HA JKU3HEACATEIHHOCTh JKUBBIX
OpPraHM3MOB: TeMIIepaTypa, CBET, BIaXHOCTb. lIpakTnueckoesansatue «LlBer u Ttemno» (KyOuku
TbJa B3BECUTH, TIOJOKUTH B Yamiku [leTpu Ha pazHoiBeTHYI0 Oymary, depe3 30 MUHYT B3BECUTh
3aHOBO — KTO ObicTpee pacrtas). [lpaktuyeckoesanstue «YTo pacTBopsieTcss B BOAE»
(axcniepuMenT «Kuakuii momy»). [Ipaktudeckoezanstue «{uddysus BemecTs B Boje (pacTBOPHI)»,
«/IBmxkenne pacTBOpoB MO BeTKY». [Ipaktuueckoezanstue «Jlen muiaBaer B Boje (aiicOeprw,



3aMep3aHue BoaoeMoB)». Ilpaktuueckoesansatue «Jlen mpu 3aMep3aHUU  PACIIUPSETCS»
(pa3pymieHue kaMHsl (TOYBOOOpPa30BaHUE), 3aMEpP3aHUE KIIETOK).

OCHOBHBIE 3aKOHOMEPHOCTH TMPUCIIOCOOJICHUSI KHUBBIX OPraHU3MOB K aOHMOTHYECKUM
dakropam. IIpucrnocoOnenust K OCHOBHBIM aOMOTHYECKUM (pakTopam: TemrepaTypa, BIaKHOCTh U
cger. IIpaktuueckoezanstue «lllyGa» (KyOMKH JibJa 3aBEPHYTH B pa3HbIi MaTepHajl, B3BECHUTH).
[IpakTnueckoeszanarue «IIurMeHThD) (MOXKHO pa3AeNuTh Ha BATMAaHE KpacUTeNd U3 (pioMacTepoBy.
[IpakTuueckoezansitue «Kak >KMBOTHBIE TJIABAIOT B BOJIE» (DKCIIEPUMEHT C MTUIIETKOMN).

UccnenoBatensckue paboTel «BrausHue cBera (Temia, BIaKHOCTH, COCTaBallOYBbI) Ha
pacTeHUsI B €CTECTBEHHBIX WJIM UCKYCCTBEHHBIX YCIOBUAX»(HA TOCTYITHOM MaTepHale).

3. B3aumooeiicmeusn ycusvix opzanuzmos (4 uaca)

buotnueckune (akTopel. 3aKOHOMEPHOCTH Pa3BUTUS MEXKBUIOBBIX B3aUMOOTHOIICHHH.
KosBomonust (XMIIHUK-KEPTBA; Mapa3UT-XO3sIMH) OBOJIOLMS CTpaTeruii AOOBIBAHUS MUIIH.
ConmanbHocTb. Bunbi-Bcenenupl. [lepedyens pactenuit Bpenuteneid. MccnenoBarensckas padbora
«Habmronenus 3a B3aMMOOTHOIICHUSMH JKMBOTHBIX MPHU TOOBIBAHUH MU (KOPMYILKH IS TITHULI,
IUIE  TOPOJACKHMX WM CENbCKHX JKMBOTHBIX). BeO-kamepsr». MHWccnenoBarenbckas pabora
«Pacnpoctpanenue BUJIOB CHHAHTPOIIOB B HAIlIe MECTHOCTH.

4.Yenoeek 6 ryncuznu pacmenuii u yxcueomuvix? (6 uacoe)

AnTponorennsie ¢akropbl. [IpaBma v, 4yTO NEPBOOBITHBIE JIOAM KHJIX B TapMOHHH C
npupoaoil. OoMalIHUBaHNUE U IPUPYUEHUE KUBOTHBIX U PACTEHHUH. 3aueM cliacaTh BEIMUPAIOLIUE
BUJIBI, KaK 3TO Aenath. KylnbTypHbIe pacTeHus U UX Aukue npeakd. [loueMy BaKHO MX COXPaHSTh.
Pa3nooOpasue KyJbTypHBIX pacTEHUN M MX 3HAUCHHE B JKM3HU YesioBeka. KpacHas kHura Baiein
tepputopun. Ocobo oxpaHsiemMble TeppUTOpuUM, 3amoBenHUKH Poccum u mupa. Ilpaktuueckas
pabota «Pa3Ho0Opasue KyabTYpPHBIX PACTCHHUI B BAIllEM PETHOHEY.

UccnenoBatenbckast pabora «BirsHUe aHTPONMOTreHHBIX ()aKTOPOB HA Pa3BUTHE PACTEHHI B
rOpo/ie/HaCeICHHOM ITYHKTE).

Okckypeusi/mpaktuueckas padora «OOIIT B Bamem pervoHe — YyHHKaldbHbIE OOBEKTHI
HIPUPOABDY.

5.9konocuueckue nuwu (6 uacos)

buocdepa — onna u3 BakHenmux o6omouek 3emiau. UTo Takoe «IKOJIOTHYECKUE HUIIN» U
Kak oHu (opmupyrotca? dopmupoBaHHe 3HAHUNH IO OHOPA3HOOOPA3UIO KUZHEHHBIX (hopM,
MOBEICHYECKUX MPUCTIOCOOIeHNH, MOIu(UKalMOHHAs W3MEHYMBOCTh (Ha 0a30BOM YpOBHE).
PacTturenbHble cooO1IECTBA U UX TUITBL. Pa3BUTHE U CMEHBI PACTUTENBHBIX COOOIECTB.

UccnenoBarenbckue paboThl «DKOJIOTMUYECKWE HUIIU BOKPYr TeOs — omucaHue (akToOpoB
oKpy>Katolei cpeab». MccnenoBarenbckue padboTsl «DeHonoruueckrue Habmo1eHUs.

Mopayabs «OCHOBBI pacTeHHEBOACTBA» 7-8 Ki1acchI(68 yacoB)
1.Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTeHHMEBOJICTBO: OCHOBHBIE (DaKTOpHI BhIpalIuBaHus pacteHuit.lcropus
pa3BUTHUsL arpoXuMUYecKkux 3HaHuil (pabotel M.B. Jlomonocoa, 0. JIubuxa, Byccenro, B.B.
HokyuaeBa, K.A. Tumupszesa, [1.A. KocteueBa, /I.H. IlpsuumnukoBa u np.). Ilpakruyeckas
pabora«bouka JIubuxay.

2.Azpomexnuueckuii 3xkcnepumenm (6 uacoe)

[IpaBuia TOCTAaHOBKH arpodKCIepUMEHTOB. [locTaHOBKA JKCIIEPUMEHTOB C PACTEHUSMH.
Br10op Tembl, cocTaBlieHHE TUIIOTE3bI, LIEJIU U 33J]a4 HKCIIEPUMEHTA 1O BBIPAIIIMBAHUIO PACTEHU B
KOHTpOJMpyeMoil cpeae. KOHTpoM, MOBTOPHOCTH, MPOBEJICHHE JKCrepuMeHTa. [limaHupoBanme
skcnepuMmenTa. OIleHKa pe3ynbTaToB JKcnepuMmeHTa. MccnenoBatenbckas pabora «PakTopsl,
BIIMSIOIINE HA MPOPACTAHKUE CEMSH (POCT MPOPOCTKOB)».

OcBoeHMe TEXHOJIOTUH KPYTJIOTOAUYHOTO BBIPALIMBAHUS CAJIATOB U MUKPO3EJIEHU
B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX ycIOBUsAX. COOp YCTaHOBKHM JUIS BBIPAIIMBAHUS PACTEHUH B
KOHTPOJUPYEMBIX YCIOBHUSX.



3.Ponv xumuueckux rnemenmos 6 numanuu pacmenuii (20 uacoe)

Bona. PactBop. BeiTsikka. AHUOHBI, KATUOHBI, IEKTPONPOBOAHOCTh U pH pactBopa. Poiib
XUMHUYECKUX 3JIEMEHTOB B MUTaHUU pacTeHuid. [lonydyeHue muTaTenbHBIX BEIECTB PACTCHUSIMHU.
[IpakTnueckass pabota «Cxembl MNHUTATENbHBIX pacTBOpoB. Pacuer 103 y#oOpeHuid ams
IIUTATENIbHBIX PACTBOPOBY.

Yao0peHus: opraHudyeckue, MHHEpalbHbE, MHKpoOHojoruyeckue. Tumbl MUTaHUSA
pactenuit. Bo3nymHoe u MuHepaibHOE (KOPHEBOE) MUTAHUE PACTEHUM. TpaHCIOPT MUTATEIbHBIX
BEILIECTB PACTEHUM: BOCXO/SIIMA M HHUCXOMAIIMKA TOK. Bakneimme kamuitHeie, GochopHbie H
a30THBIC ynoOpeHms, ux cBoiicTBa. [IpocTeie u cioxuble ynoOpenus. [lpakTuueckas pabora
«[IpaBuna cmemmuBanus ynoOpenuii» Ilpaktuueckas paborta «llutaHme pacTeHHii: TEXHOJIOTHUS
MIPUTOTOBJICHUS MTUTATEIBHBIX PACTBOPOB ISl PA3HBIX KYJIbTYP».

Poct u pa3BuTHe pacTeHUi: 3Tambl OHTOreHe3a, (PaKTOPhI, BIUSIOUIME HA POCT PACTCHUNA:
CBET, TYCTOTa MOCAJ0K, MuTaHue, cyocrpar. [Ipaktudeckas padora «MOHUTOPHUHT MHUHEPAIHLHOTO
MUTaHUS PaCTCHUII.

Oco0OeHHOCTH TUTaHUS PACTEHUM a30TOM. A30T U €0 3HaYE€HUE B XKU3HU pacTeHUuil. DopMbl
a30Ta U UX MpeBpalleHue B MOYBE.

Hcrounuku dhocdopa mist pacterus. 3HaueHne Gpochopcoepxamux COeTUHEHUN B KIETKE.
Ponp Makposprudeckux coeauHenuii pochopa B IHEPreTUUECKOM OOMEHE.

Bnusaue kanust Ha U3MUECKUE CBOMCTBA MPOTOILIa3Mbl, HA (DEPMEHTHI YIIIEBOIOPOIHOTO
oOMeHa, cuHTe3 OenkoB u Ap. Ponb kanusa B mopmepkaHUM HMOHHOTO OanaHca B TKaHSIX, B
IpoLeccax caMoperyJsiuu.

PerynstopHas u CTpyKTypooOpa3oBareibHas pojiib KajiblHs. Y4yacTHe B OOpa30oBaHHUU
KJIETOYHOM CTE€HKHU, NOJAECPKAHUU CTPYKTYpPbl MEMOpaAH U PEryJISILMS UX IPOHUIIAEMOCTH.

3HaueHue MarHusi B MeTa0oyiM3Me pacTeHuil. Marnuii B cocraBe XJIOpoQuiia, CXOJICTBO
xJIopouiuIa ¥ reMOrfI00MHa KaK CBUETEIHCTBO €IMHCTBA OPTaHUIECKOTO MHUPA.

Cepa u ero OCHOBHbBIE COEIMHEHUS, UX POJIb B CTPYKTYPHOUM OpraHU3alMK KIETKH, y4acTHe
B OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUAX.

Muxkposnementsl. [IpeacraBieHuss 0 poild MUKPOIJIEMEHTOB B METabOJIM3ME DPAaCTEHUH.
OcoOeHHOCTH TIOCTYIUICHUSI MUKPORJIEMEHTOB B pacTeHus. CHHEPru3M M aHTaroHW3M 3JIEMEHTOB
MUTaHUS pacTECHUH.

PactuTtenbHasi nMarHoCTUKAa M METOAbl MJIEHTHU(UKALMU HEAOCTAaTKa/U30bITKA 3JIEMEHTOB
nutanus. [Ipaktuyeckas padora «PacturenbHas TMarHOCTUKAY.

HccnenoBarensckas padora «OlieHKa COCTOSHHUS KOMHATHBIX pPAacT€HUM, pacTeHUl Ha
IIKOJILHOM TePPUTOPUH, YCTAHOBKA MPUYNH MATOJIOTMYECKUX COCTOSHUN (TIPHU HAJIMYUUH ).

UccnenoBarenbckas padora «OlleHKa BIUSHUS pPa3jMYHBIX 3JEMEHTOB Ha COCTOSHUE
pacTeHuii (CocTaBIeHHE PA3TUYHBIX TOJAKOPMOK)».

4.Pezynamopul pocma pacmenuii. 3aujuma pacmenuii (4 uwaca)

[TonsiTue o perynaropax pocra pacreHuid. CTUMYJIATOPBI pocTa — GUTOTOPMOHBI (ayKCHHBI,
ru06epesIMHbI, TUTOKUHUHBI). THruOUTOpHI pocTa pacTeHuii: 1. mpupoHbie (abcuu3oBas KUCI0Ta
U HEeKOoTopble (DEeHOJIbHbIE BellecTBa (MKymapoBasi, KOpWUYHas, CajJuliIoBas K-Tbl), 2.
CHUHTETHYECKHe(MOP(aKTUHBI, peTapiaHThl, ne(oIuaHTHl, JIECUKAHTHI,
repOuIabl). DUTOMOHUTOPUHT U OLEHKAa CcOCTOSHUSL pacTeHuid. CoBpeMEHHbIE CIOCOObI
MoHuTopuHra. IIpaktuueckas pabora «DUTOMOHHUTOPHUHI M OIIEHKA COCTOSIHUS pPACTCHUH.
CoBpeMeHHbIE CTTOCOOBI MOHUTOPUHTAY.

HccnenoBatenbckas pabora «BriusHMe rerepoaykCMHa Ha IpopacTaHue (POCcT Ha Pa3HbIX
CTaJIUsX, B PA3HBIX YCIOBUSX) PA3IUYHBIX PACTCHUI.

3ammra pacTeHU OT BpeauTeseil: ocHOBbI Onomeroaa. [Ipaktuueckas pabora
«HCeKkTapuu: paBuiia U YCIIOBUS Pa3BEACHUS MOJIE3HBIX HACEKOMBIX ).



5.Boonas, necuanaa u noueenHan Kyibmypbl, UX NPUMEHEHUE 6 6bIPAUUGAHUN PACH EHUII.
QDu3zuonocua pacmenuilt (8 uacos)

Bopanas, necuanast ¥ Mo4BeHHasl KyJbTypbl, UX NPUMEHEHHE B BBIpAILlMBAHUU PACTEHUH.
ITpoBenenue Bozbl B KOpHE U crebiie pacteHuid. [Ipaktuueckas pabota «KopHeBoe 1aBiaeHue».

BoaHblil pexuM pacTeHHil: CTpOeHHE YCTBHIL: (DaKTOPHI, BIUSIONIME HAa UX PACKPBITHE U
3aKpbITHE. 3HAUEHUE MEXaHHM3Ma peryyisiluu ucrnapeHus Biaru pacrenueM.lIpaktuueckas pabora
«[IpuroroBnenue npenapara ycTbUIl METOJIOM CIIEIIKA».

HccnenoBarensckue paboThl: «BiausHUe yclaOBUH cOAEpXkKaHUSA PACTEHUH Ha KOJIMYECTBO
YCTBUID.

doTtocuHTe3 — yHUKaIbHBIN nporecc pacreHuil. TeMHoBas u cBetoBas (as3bl poTocHHTE3A.
3nayenue QoTocuHTE3a I JKUBBIX opranu3MmoB.llpaktuueckas pabora «DyHKIHMOHAIBHAS
JMAarHOCTHKA pacTeHU 110 aKTUBHOCTHU XJIoporutacToB» MccnenoBarensckas padota«Onpenenenue
xnopoduiuia A u b, oneHka pOTOCHHTETHYECKON aKTMBHOCTH PACTCHHN U (PaKTOPOB, BIUSIOUIMX
Ha HEey.

@DakTOopel pocTa pacTeHUM: BO3AyX U a’pauusd. IloazeMHOe nbIxaHUE paCTEHHN: COCTaB
IIOYBEHHOI'O BO3/lyXa, razoooMeH. ['a3000MeH mpu OecriouBeHHOM BbIpaiiuBaHuu.lIpakTuueckas
pabota «Aspanus, CO2 u O2. lpixanue pacrenuii». [Ipaktndeckas padora «/lpixaHnue pacTeHui:
OLICHKA MHTEHCUBHOCTH JbIXaHU PACTCHUM U IIOZO0BY.

HccnenoBarensckue padboThl: «BiusHue crnoco0a BbIpaliuBaHUs (COCTaBa NMUTATEIbHOU
CMECH, CXEMbI BHECEHUS) HA POCT U Pa3BUTHs Pa3IUYHbIX PACTCHUI».

6.Kynomypuoie pacmenusa. Cospemennsie acnekmul ceaekyuu (20 uacoes)

Kak 4enoBek cran UCHoiab30BaTh pacTeHHA? CBA3b Pa3sBUTUSA LIUBUIM3ALUU YEJIOBEKA U
oJoMalIHUBaHUs pacteHuid. Jlomectukauuda. Juckyccust «JlomecTukanusi, BCe JU pPACTEHUS M
KUBOTHBIE, KOTOPBHIE JKUBYT PSIOM C YEJIOBEKOM MM OJOMAIUIHUBAIOTCA? MOMKHO JIM CUMTATh
TapakaHa OJJOMalTHEHHBIM )KMBOTHBIM?»

HacnencTtBeHHOCTP M M3MEHYMBOCTH — OCHOBHBIE CBOMCTBA JKMBBIX OpPraHU3MOB.
W3menunBocTh. Bunbl namenunBocth. [IpakTiueckas padora «MoaudukanuoHHas H3MEHIUBOCTh
(JIUCTBS, UTOJIKU C OHOTO JIEPEBA)».

['en — MaTepuanbHBIE HOCHUTENb HACIEICTBEHHOCTH U W3MEHUMBOCTH. HykinenHoBbIE
KHUCIIOTHI. JIoKanu3anus FeHeTUYECKOro MaTepuana B kierke. Jlenenue knerok. Pemmukanusa JJHK.
OcHoBHast jgorMa MoJIeKyJsipHOM  Ouosnoruu. Tpanckpunuus. Tpancmsaaus.  Myrtanuu.
[TpakTyeckas pabota «I'eH — MHCTPYKIMS MO cOOpKe KJIETKH (Ha Oucepe WM KOHCTPYKTOPE)».
[IpakTuueckas pabora «Mytamus Ha OyTepOpoae(;r000i OOBEKT M3 MPEABIAYIIeH padoThl, TIE
M3MEHEHHE UHCTPYKLUU NMPUBEIET K U3MEHEHUIO BHELITHETO BUJIAa OOBEKTA)».

O¢dekT OyTHIIIOUHOTO TOPJBIIIKA U TEHETHYECKOEe pa3zHooOpasue. UTo Takoe reHOaHk?
3ayeM COXpaHATh TeHEeTHYecKHe pecypchl pacTteHui? OCHOBHBIE CIIOCOOBI COXpaHEHHUs
TeHETUYECKUX PECYpCOB pacTeHMH (ex situ u in situ).

3navyenue pabot H.M.BaBuioBa. 3akoH ToMOJIOrHYeCKUX PsiIoB. LIEHTpBI MpOMCXOXKAEHUS
KynbTypHbIX pacteHuil H.M.Basunosa u I1.M. JXykoBckoro. Ilpaktuueckas pabora mo rpymnmnam
«OTKya Ha HAIIUX CTOJaX (PYKTHI/OBOIIN/3IIAKI.

OcHoBHble MeTOAb! cenekuuu. ['nbpuauzanus. ®opmsl ordopa. OCHOBHBIE HampaBiICHUS
CENIEeKIUH: yAy4lIeHHe YPOKAHHOCTH, YCTOMYMBOCTH K OMOTUYECKMM M a0MOTHYECKUM (haKTOpaM.
[IpakTnueckas pabora«BripamuBaem ropox. Kak nmpoBectu CKpeIuBaHue y Topoxay.

Ectp nu u3Hb B mpobupke? buoTexHomorus KynbTypHBIX pacTeHuil. MccnenoBarenbekas
pabota«BpIpammBanue pacTeHHi B mpoOupke» (MOXKHO BOCIIOIB30BATHCS pe3yabTaTaMU
NPEABTYIIHX SKCIEPUMEHTOB 110 COCTaBIICHHIO TUTATEIbHBIX PACTBOPOB JJISl PACTCHHU ).

Kak wuyenmoBek MmoxeT Moau@uIMpoBaTh pacTeHusa? ['eHeTHUeckoe peaakTHpOBaHUE.
CoBpeMeHHbIE TOAXOAb! U JOCTHKEHUS TEHETUUECKOT0 PEJaKTUPOBaHUs pacTeHUH. [IpakTnueckas
pabota «I'eHOMHBIC HOKHUIIBI (MoeaupoBanue padoTel cuctembl CRISP-Cas).



7.Pacmumenvnasa npooykyus. (8 uacos)

Hanzemnsie u mom3emMHubie opranbl pactenuid. [Tooer 1 BUIOM3MEHEHHBIN TTOOET pacTeHHM.
CriocoObl pa3MHOXKEHHUSI PAaCTCHUH.

[TonsTe o KadyecTBe NPOAYKTOB mNuTaHusA. [IpoOremMbl KOHKYPEHIIMM OTE€YECTBEHHBIX
MPOJYKTOB MUTAHUS C UMIOPTHBHIMU. JIOTMCTHKA TOCTAaBKH U CPEICTBA COXPAHEHUS MPOAYKTOB
nutanus. Ilpaktuueckass pabora «lIpemensHo momyctumbie konneHtpanuu (ITJK) m Meroms
KOHTPOJIsI 0€30MaCHOCTH PACTUTENBHBIX MMPOTYKTOB MATAHUS.

Muxkpo3senenb: Mojie3HoCTh U TexHojorus. Mccnenoparensckas padora «OreHka KayecTBa
BBIpAIlEHHON MHUKpPO3eJIeHU» (JT00 cBOS, TMOO U3 Mara3suHa).

XuMUYecKuit aHaIu3 MPOTYKIIUH. OcHoBBI CHEeKTpo(oTOMETPHH.
[Torenmmometpus. Xpomarorpadus. IIpaktudeckass pabota «MeToapl OIEHKA KadecTBa
pPacCTUTENHHON MPOMYKIUU: XpAaHEHHE M COXPAHHOCTb MUTATENBHBIX BELIECTB» (IO JOCTYITHOMY
000pYyIOBaHUIO).

Hccnenoparensckas padora «Onpenenenue Buramuia C MeTooM 00paTHOTO TUTPOBAHUSB
IJI0/IaX Ha pa3HOM CPOKe (Croco0e) XpaHEeHUsI».

Mopnyab «MosekyasipHbie 0CHOBBI (prznosiorun u papmaxosnorun» 9 kiaacce (68 yacos)
1. @u3zuonozuuecxkan xumus. (20 uacos)

Beenenue. buorennsie anmemenTsl: opranorensl: O, C, N, H. AktuBHBIC (hOPMBI KHCIOPO/IA,
UX TOJIyY€HUE, HEUTpanu3alus.

MakpossieMeHThI: TPOLEHT COACPKaHUS B OpPraHU3Me, BBIIOJHSIEMas  (YHKIIHA,
coliepkaHue B mpoaykrax nuTanus. Ca2+ - cBA3bIBaIOIIME OCNKH, JACTIOHUPOBAHUE KalbIus,
peryyauus ypoBHsI KajblUsi B OpraHuW3Me: TOPMOHBI moyek. Mg — crpoeHue Xjaopoduiuia, €ro
aKTHUBALUs COJIHEUHOMN SHEpruei.

MUKpOSIIEMEHTHI: B KAKUX MOJIEKYJIaX COJAEPKATCs, BBITOMHAeMAast (DYHKIIHS, COJEpKAHNE B
npoaykrax nuranud. [locneacTBusi nepego3upoBKU MHUKpodjaeMeHTaMu. Fe — ycBanBaeMble THUIIBI
COEIMHEHMH Xkene3a. ['eMonpoTrenHbl, reMoluaHid, HUTOXpoMbl. Cu — yCBOEHHUE U TPaHCIOPT
Menu. benku, conepxkamue Meap. [latonornueckue cunapomsl MeHke u BunbcoHna, CBA3aHHBIE C
MeTaboIM3MOM MEH.

Toxkcuunble snemeHThl [lepuonnueckoid cucteMbl sl opraHu3ma. BinsHue HemocTaTka
MakKpo YU MUKPO3JIEMEHTOB Ha >KMBbIE OPTaHU3MBI.

HccnenoBarensckas pabota «KonnuecTBeHHas OLIEHKA COAEP)KaHUS MUKPOIIEMEHTOB WU
BUTAMHUHOB B TTUIIEBBIX MTPOTYKTAX)»

Kupel. 3aboneBaHus uYeNOBEKa, CBSA3aHHBIE C HApPYIICHUSMU >KMPOBOro oOOMeHa.
JucnununemMun.

VYrneBoabl. 3a00seBaHUsl YeNOBEKa, CBA3aHHBIE C HApYLIIEHUSIMM YIJIEBOJHOrO OOMEHA.
CaxapHnslii 1uader.

benku. Ctpoenue. 3abosieBaHus YelOBEKa, CBSI3aHHBIE C HAPYIICHUSMHU OEJIKOBOro 0OOMeHa.
Oyukiuu  OenkoB. DepmeHThl. Mexanusm aeictBus. Kiaccel (epMEHTaTUBHBIX pEaKIIHA.
Kodepmentsl. [IpakTuueckoe 3anstue «KauecTBEHHBIE PEaKIMUM HAa OPraHUYECKHE MOJIEKYIbI».
[IpakTnueckoe 3anstue «/lenarypauus 6enkoB» [Ipaktuueckoe 3ansTHe «l3ydyeHne akTUBHOCTU
amuiIa3bi».

Butamuns! xKupopacTBOpuMBbIe, BOJOpacTBOpuMbIe. [IpeBpaiienne BUTAMUHOB B aKTUBHBIC
¢dopmbl KOPEepMEHTOB. ABUTAMHHO3BI.

OcCHOBHBIE THITBI METAOONMYECKUX peakiuii. buosHepreTnueckune mporeccrl. | mmukonums.
IMukn Kpebca. lLlenp mnepeHoca »3aekTpoHOB. OKucieHHe KHUPHBIX KkucaoT. Karabamusm
aMUHOKHCIIOT. [mrokoneorene3. CuHTE3 yriIeBOJOB, OEIKOB, JXHPOB. MeTabOIUTUUYECKHE
3aboneBanus. [IpakTuueckoe 3ansaTue «Pemenue 3agau Ha YHEPreTUUECKUN OOMEH.

Knerka. Ilonarue memOpansl. @yHkuuu MeMOpas. Bubl Tpancmnopra B KIETKY.



MemOpanHble OpraHoujbl. 3a0ojieBaHHMsS CBS3aHHBIE C HapylIeHHEM padoThl MeMOpaHHBIX
opraHes1, OOJIe3HN HAKOIUICHHS. THITBI KOHTAKTOB MEXIy KJIETKaMU.3HAuCHHE MEKKICTOYHON
KOMMYHHKAIIMH JUIs1 37J0pOBbsi opranusMma. [Ipakruueckoe 3ansatue «/luanu3(kinerouka Tpayoe)».

Snpo. VYpoBHM yINAaKOBKM XpoMaThHAa. XPOMOCOMHBIE TeppuTopuu.HememOpanHsie
OpTaHOU/IBI.

2.Monexynapuasa ouonozus. (20 uacos)

OcHOBHbIE BEXU Pa3BUTHUS MOJIEKYJIIPHOM OMOJIOTHH.

HyxnennoBbie kucioTbl. (OCHOBHBIE TpPHHIMUIBI cTpoeHus. [IpakTudeckas pabota
«Bwinenenue IHK u3 6anana». [Ipaktuueckas padora «Mogens JIHK-opurammy. IIpaktuyeckas
pabora «Ompenenenne kadectBa mnpemapatoB JJHK ¢ momomipio cnexrpodoromerpum» (mipu
HaJU4IUH 000PYAOBaHUS).

Marpuusble cuHTE3bl. Perummkamuss — OCHOBa KJIETOYHOrO JejieHus. [IpuHIuUIb
peruukarmu. [Tpaktideckas pabota «PermkaTuBHas MalvHa (Urpa-I1eMOHCTPAIHs )».
[TpakTuueckas padora «I1LP (Monxens ammmudukamnus Ha Oymare)y.

Mytauuu. Uto Bbi3biBaeT usmenenus B crpoenun JJHK. [Ipuniuner penaparumu.

Tpanckpunuus. [Ipaktuyeckas padora «Cuiia mpoMOTOpay.

I'enetnueckuii kox. IIpakrmueckas paborta «PemieHue 3amady Ha TEHETUYCCKUN KO
Tpancmsimus. [Ipaktudeckas padora «DoITUHT OSIKOBY.

Opranu3zanus reHoma BupycoB [IpoTUBOBUpYCHBIE CpeICTBA, MEXAHU3MBbI UX JEHCTBHUSL.

Opranu3zanus reHoma OaxkTepuit AHTHbOaKTEpUaIbHBIE Ipenaparsl.
HccnenoBatenbckas pabota «PacmpocTpaHeHne aHTHOMOTHKOPE3UCTEHTHBIX OaKTepuii»

Opranmzanuss reHoMa »ykapuoT [eHomHOe penaktupoBanue. IIpakTuyeckas padbora
«Pabora B COBpEeMEHHBIX TeHeTHYeCKMX 0a3ax maHHbIX. IIpoBemenume In silico ananmm3a
MOCJIEI0BATELHOCTEN TE€HOBY.

3. @apmaxonozcusn (28 uacoes)

[Tonsitue o nexapcrBax. IIpUHIMIIBI TOAXONA K MOMCKY HOBBIX JIEKAPCTBEHHBIX CPEJICTB.
CkpunuHr u ero wmeroabl. HccnenoBatenbckas paboTa «IKCIEPUMEHTHIIO —OIPEAEICHUIO
TOKCUYHOCTH BEIIECTB HA APTEMUAMSIX ).

ITyru  BBegenuss JIC.DapmMakoOKMHETHMKAa JIEKAPCTBEHHBIX  BelIeCTB. BcachiBaHue
(abcopOrust) sekapcTB. OCHOBHBIE MEXaHU3Mbl BCACBIBaHUSA. TPAaHCHOPT JIEKAPCTBEHHBIX
BeulectB.I'enpl u Oenku mepBoid (a3el OnoTpanchopmaruu. IlyTH BbIBeA€HMs JIEKapCTB W3
opranuszMa. OKckpernuss M snuMuHanusA. ['eHbl M Oenku BTOpoil Qassl OHOTpaHC(hOpMAaIHH.
®dapmakoanHamuka. [maBHoe W TO0OOYHOE, PE3OPOTHBHOE M MECTHOE, MPSAMOE, HENpsSMoe U
pedexTopHOE IEHCTBHE.

Bunel B3aumopeiictBust jgexapctB. CHHEPru3M M aHTaroHU3M IpU COBMECTHOM J€HCTBHU

JIEKapCTBEHHBIX BEILECTB, MX PA3HOBUIHOCTH.

TpancMeMOpaHHBIM CUTHAIMHI. TUIBl KJIETOYHBIX pelenTopoB. MeMmOpaHHbIE: HOHHbBIE
KaHaJlbl, KATAIUTUYECKUE U coNpspKeHHbIe ¢ G-0ekaMu; BHYTPUKIIETOUHbIE: IUTOIIa3MaTHYEeCKHUe
U sagepHble.  MexaHM3MBl  JIMraHA-pelenTopHoro  B3aumojeicTBus.  CelleKTUBHOCTh
(130upaTenbHOCTD) AEUCTBHS, CBSA3b «XMMHUUYECKasi CTPYKTypa — (apMaKoJIOTH4YecKass akKTUBHOCTh
BELIECTBY.

@®apMaKkoJIOrM4eckol  MOAYJSIIMM ~ CHHANTUYECKOW  XOJIMHEPrMYecKOW  Iepenay.
MornekynsipHblif MeXaHU3M JeHcTBHS M (papMakosoruueckue cBoiicTBa MXO0IMHOOJIOKATOPOB,
TaHrIMO0JIOKAaTOPOB M KypapenoJoOHbIX cpeicTB. PapMakosiornyeckas peryisius aKTUBHOCTH
aJIpeHEPruveckoro  cuHamca.  AJIpEHOMHMETHUKH,  aIpeHOOJIOKaTOpbl,  CHMIATOJUTHKH.
[IpakTuyeckaspabora«BausHue aapeHaTMHa HAa CEplAEYHble COKpalleHHs (TIporpaMMHOE
obecrieueHue)».



MonekynsipHasi (papMakoJIOTHs aHTHAIEPIHUECKUX CPEACTB. [ MCTaMMHOBBIE PELETITOPHI:
TUIIBI, MOJIEKYJsipHas opranuzanus. Crabmin3aTopsl MEMOPAaH TY4YHBIX KJIETOK: MOJEKYJISIPHBIN
MEXaHU3M JIeHCTBHS, OCOOCHHOCTH KIMHUYECKOTO NPUMEHEHUS, TOYKU TPHIIOKEHHS IeHCTBUS
MHTUOUTOPOB JIUIMIHBIX MEAMATOPOB.

MexaHnu3sm  JeHCTBUS U NPUMEHEHHE [pPENapaTroB, CTUMYJIUPYIOIIUX IPOLECCHI
uMMyHHTeTa. DapMaKoJOrHYecKass XapaKTEPUCTUKA HMHTEPJICUKMHOB: IIOJYyYEHHUE, MEXAHH3M
neiictBusi, npuMeHeHue. OCHOBBI TNATO(GU3MOJIOTHH  OCTPO(a3z0oBOro  OTBETA, MeEAUAIUSA
BOCHAJICHUS. MounekynapHbIii MEXAHU3M IIPOTUBOBOCIIAIIUTEIILHOTO JNEeNCTBUS
[JIIOKOKOPTUKOCTEPOUIOB, HECTEPOUAHBIX IIPOTUBOBOCHAIUTENBHBIX cpeAcTB. llpakTuueckas
pabota «'ucrosoruyeckue npenapaTsl IMMYHHOM CUCTEMBI».

IlonsiTve O Hapko3e W HApKO3HBIX Ipenaparax. KIleTO4YHBII M HEPBHBIM HapKO3.
dapMakonoruueckas XapaKTEepUCTHKA OTJIENbHBIX rpynn HapKO3HBIX CPEICTB.
[TocnenoBarenbHOCTh  NEHCTBHS  HAa  LEHTpalbHyl0  cucremy. [Ipaktuueckas  pabora
«['ucronornyeckue NpenapaTbIHEPBHOU CUCTEMBDY.

Owusnonornyecknii con; aszpl cHa. Bunel Hapymenuit cHa. [loHsaTHe 0 MEIUKaMEHTO3HOM
CHE U CHOTBOPHBIX IIpernapaTtax (TMIHOTHKAX).

MonexynsipHble acneKTsl Homuuenuu. OnuaTHbIe PEeenTopbl, UX THIBL. JHKe(MAIUHBI U
SHI0P(UHBI - SHAOT€HHBIE JIUTAH/Ibl OITUATHBIX PELENTOPOB.

AHTHIICHXOTHYECKOE JCUCTBHE, BIMAHUE HA (DYHKIHUIO SKCTPAMUPAMUIAHON CHUCTEMBI,
SMOLMOHAIBHYIO c(epy, PBOTHBIM IIEHTP, apTepUalbHOE JaBJICHUE, LIEHTP TEPMOPETYJIALHH.
MornekyssipHble  MEXaHU3MBl ~ JICMCTBUS ~ HEWPOJENTHUKOB, BIUSHUE Ha J10(paMHHOBBIEC,
CEpOTOHMHOBBIE, aJPEHO- U THCTAMUHOBBIE PELIENITOPHI, UX JeHCTBUE HA KJIETOUYHbIe MEMOPaHBbI, Ha
JENIOHUPOBAHNE TKAHEBBIX MOHOAMHUHOB. [loTeHIIMan3aBucuMBble HATPUEBbIE KaHAJbl KaK MUILIEHU
JNEeUCTBUS ~ MECTHBIX  aHecTeTHKOB. CnocoObl  MHrMOMpOBaHMS  MOTEHIMATI-3aBUCHUMBIX
HAaTPUEBBIXKAHAJIOB MECTHbIMM aHecTeTukamu. [Ipaktuueckaspabora «Kapra skcnpeccuun
N0(aMUHOBBIX M CEPOTOHHMHOBBIX PELENTOPOB B Mo3re Mbliiei». MccienoBartenbckaspabora
«[loBenenueckne  Tectsl  Ha  peiOkax  Danio  rario.  CBerjo-TeMHass  Kamepay.
HccnenoBatensckaspabora «lloBeneHdyeckue tecTsl Ha pblOkax Danio rario. OTKpbITOE MHOJIEM.
HccnenoBatensckaspadbora «lloBenenueckue Tectsl Ha peidkaxDanio rario. CtaifHOE TIOBEICHUE).

IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHMS KYPCA BHEYPOUYHOM
JAEATEJIBHOCTH

3aHATUS B paMKax MHpOrpaMMBbl HarpaBlIeHbl Ha OOecledeHue JOCTH)KEHUSIIKOIbHUKAMHU
CJIEYIOIINX JINYHOCTHBIX, METANIPEAMETHBIX U IPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
JIn4HOCTHBIE Pe3yJIbTAThI:

B cgepe cpadxcoanckozo 6ocnumanusA.TOTOBHOCTh K KOHCTPYKTHMBHOH COBMECTHOM
JEATEIbHOCTH IIPU BBINIOJIHEHUH HCCIEAOBAHUN U IIPOEKTOB, CTPEMIICHHUE K B3aUMOIIOHUMAHUIO U
B3aMMOITOMOIIH.

B cghepe nampuomuyeckoeo 6ocnumanus: OTHOLIEHNE K OMOJIOTUM KaK K BaKHON COCTaBIIAIOLICH
KYJIbTYpbl, TOPIOCTh 3a BKJIAJ POCCUHCKMX H COBETCKMX YYEHBIX B pa3BUTHE MHPOBOU
OMOJIOTNYECKOI HAayKH.

B cepe 0yxosHno-npascmeenno2o 60cnumanus: TOTOBHOCTh OLICHUBATh ITOBEIEHUE U MOCTYIKHU C
[IO3ULIMM HPABCTBEHHBIX HOPM M HOPM DJKOJIOTHYECKOM KyJIbTYpbl; IMOHMMAaHUE 3HAYMMOCTHU
HPABCTBEHHOI'O aCIEKTa JAEATEIbHOCTH YeJIOBeKa B MEIULIMHE U OMOJIOTHH.

B cgpepe scmemuueckoeo 6ochumanus:TIOHUMaHWE pPOJM  OuOJIOTMM B (OPMHUPOBAHUHU
ACTETUYECKOMN KYJIBTYPhI TUYHOCTH.

B cgpepe qusuueckozo eocnumanus, Gopmuposanus Kyiomypbl 300p06bi U IMOYUOHATLHO20
O21a20n01Y4UA:OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3/I0pPOBbIO U YCTAaHOBKA Ha 3/10pOBBINH 00pa3
KHU3HHU (3710pOBOE€ NMHUTaHHE, COONIOIEHUE TMTMEHWYECKUX MPaBUI U HOpM, cOalaHCHPOBAHHBIH



PEKHUM 3aHATHA M OTHbIXa, peryispHas (u3uveckas aKTHBHOCTH); OCO3HAHWE TOCIEACTBHUA W
HETIPUSATHE BPEIHBIX MPHUBBIYCK (YMOTpeOICHUE aKOTroJisd, HAPKOTHKOB, KypeHHe) U UHBIX (HopM
Bpena g (GU3NYECKOTO U MCUXMUYECKOTO 370POBBS; COOIOACHUE MPaBUI 0€30MacHOCTH, B TOM
Yyclie HaBbIKM 0€30MacHOro IMOBEACHUS B NPUPOIHON cperne; chHOPMUPOBAHHOCTh HAaBBIKA
pediiexcun, yrpasieHue cCOOCTBEHHBIM SMOIIMOHATBHBIM COCTOSIHUEM.

B cgpepe mpyoosoeo éocnumanus: akTUBHOE y4acTHE B PELICHUH MPAKTHUYECKUX 3a/ad (B pamMKax
CEMbH, ULIKOJIbI, TOPOJa, Kpas) OMOJIOTMYECKOM M 3KOJOTMYECKOW HAIpaBIECHHOCTH, MHTEPEC K
MPAKTUYECKOMY U3yUYEHHIO TpodeccHil, CBSI3aHHBIX ¢ OMOJIOTHEH.

B cghepe sxonocuueckozco eocnumanus:OpueHTANNs HA IPUMEHEHNE OMOJIIOTUYECKUX 3HAHWNA MPH
pelIeHny 3a1a4 B 00JaCTH OKPYKAIOIIEH cpe/ibl; OCO3HAHME HKOJIOTMYECKUX MPOoOsieM U ImyTed ux
pelieHus; TOTOBHOCTb K  YYacTUIO B  IPAKTHUYECKOHM  JESITEIBHOCTH  3KOJOTMYECKOU
HAIPaBIEHHOCTH.

B cgpepe nonumanus yeHnocmu HAy4Ho20 NO3HAHUA: OPUEHTALINS HA COBPEMEHHYIO CHCTEMY

HAy4YHBIX TMPEACTAaBICHUN 00 OCHOBHBIX OHOJIOTUYECKUX 3aKOHOMEPHOCTSX, B3aUMOCBS3AX
YeJ0BeKa C MPUPOAHON M COLMANBHOW Cpenod; NMOHMMAaHHWE PO OHMOJIOTMYECKOH HAayKH B
(GbopMHUPOBaHUM HAYYHOTO MHPOBO33PEHHUS; Pa3BUTHE HAYYHOH JHO0O3HATEIBLHOCTH, MHTEpEca K
OMOJIOTHYECKOIl HayKe, HAaBBIKOB HCCIIEIOBATEIbCKON JICATEIBHOCTH.
B cghepe aoanmayuu x usmensarowumca yciosusm coyuanrbHol U npupooHoll cpeodvl. aJeKBaTHAas
OIICHKAa M3MEHSIIONIUXCS YCIIOBUM;, TPHUHSATHE pelieHus (MHAMBHUAyallbHOE, B TpymIe) B
M3MEHSIOIIMXCS  yCIOBUSIX HAa  OCHOBAaHMM  aHalu3a  OWoNOruyeckoil  mHbopManuy;
IJITAHUPOBAHUEACHCTBUHBHOBOM  CUTyallMM  HAa  OCHOBAaHMM  3HAHUM  OMOJIOTMUECKHUX
3aKOHOMEPHOCTEH.

MertanpeamMeTHble pe3yJbTaThl:

B cghepe oenraodenus ynusepcanbHviMu yueOHbIMU NO3HABAMETbHBIMU OeUCMBUIMU
ba3oBble TOrMYeCcKre ACUCTBHS:

® BBIBINTH W XapaKTEpU30BaTh CYIIECTBCHHbIC TNPU3HAKA OHOJOTHMYECKHMX OOBEKTOB
(s1ByIEHU);

® YCTaHABIMBATh CYIIECTBEHHBIH MpPH3HAK KiIacCU(DUKAUUU OHOIOTHYECKHX OOBEKTOB
(sIBJIEHUH, TTPOLIECCOB), OCHOBAHUS /Il 0000IIEHUS M CpaBHEHUS, KPUTEPUU TIPOBOJIUMOTO
aHaJIN3a;

* ¢ yuyéTOM Tpe/UIOKeHHOM OWOIOTHYECKOM 3adaud  BBISBIATH 3aKOHOMEPHOCTH H
IPOTHBOPEYMs B paccMaTpuBaeMbIX (akTax M HaOJIIOAEHUSAX; Mpe/ularatb KPUTEpUU JUIS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

hd BBIABIIATH I[e(l)I/IHI/ITBI I/IH(l)OpMaIII/II/I, JaHHBbIX, H€O6XOHI/IMBIX IJId pCIICHUA IIOCTaBJICHHOM
3a]1a49u;

hd BBIABJIATE MPUYUHHO-CIICACTBCHHBIC CBA3W IIPU HU3YUCHUU OMOJIOTUYECKUX SBIIEHUNA U
nponeccoB; JAcjgaTb BbIBOABI C HCIOJB30BAHUECM JCAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKTIOUeHUN, YMO3aKIIOUEHUH TO0 aHaloruu, (OpMyIUpOBaTh THIOTE3Bl O
B3aMMOCBS3SX;

®  CaMOCTOSITEIbHO BBIOMpATh CHOCOO  pelieHus y4eOHOM  OMOJIOTMYECKOW — 3aaauu
(cpaBHUBATh HECKOJIBKO BAPUAHTOB PEILLEHUS, BHIOMpPATh Hanbosee MoAXOIAIIMN ¢ yuéTomM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

bazoBbIe riccaenoBaTenbCKue TeHCTBUS:

® HCHOJB30BaTh BONPOCHI KaK HCCIIeI0BATSIIbCKUM UHCTPYMCHT ITO3HAHUA,

® (I)OpMYJ'II/IpOBaTB BOIIPOCHI, (I)I/IKCI/IPYIOH_II/IC pa3pbiB MCKAY pPCAJIbHBIM H KCJIATCIbHBIM
COCTOSIHUECM CUTYyalluu, 06’LGKTa, 1 CaMOCTOATCIIbHO
YCTaHABJIMBATH UCKOMOC U JTaHHOC;



(dbopMUPOBaTh THITOTE3y 00 UCTHHHOCTH COOCTBEHHBIX CYXJICHUM, apryMEHTHPOBATH CBOIO
MTO3HUIMIO0, MHEHHE;

MPOBOJAMTHh IO CaMOCTOSITCIBHO COCTABIICHHOMY IUTAaHY HAOJIOJICHUE, HECIIOKHBIN
OMOJIOTHYECKHI  SKCIIEPUMEHT,  HEOOJIbIIIOE  HCCIICIOBAaHUE IO  YCTAHOBJICHHIO
0coOeHHOCTeH OMOJI0rHYecKoro 00beKTa (mporecca) H3y4eHus,

NPUYMHHO-CJICCTBCHHBIX CBSI3¢H M 3aBHCUMOCTEH OHOJIOTHYECKHX OOBEKTOB MEXKIY
coboii;

OLICHUBATh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HMH(OPMAIIMIO, IMOJYYCHHYIO B XOJE
HAOJIFOICHHUS ¥ SKCIIEPUMEHTA;

CaMOCTOSTEIILHO (OPMYJIMPOBATh O0OOIIEHHSI U BBIBOJBI 110 pPe3ybTaTaM MPOBEAEHHOTO
HAOJIIOICHUS, OKCICPUMEHTA, BIAJCTh HHCTPYMEHTAMH OIEHKH  JIOCTOBEPHOCTH
MTOJTYYCHHBIX BBIBOJIOB M 000OIIECHHI;

IIPOTHO3MPOBATh BO3MOYKHOE JAJIbHEUINEE Pa3BUTHE OHOJOTHYECKHX IIPOIECCOB M HX
MOCJCACTBHSI B AHAJIOTMYHBIX WJIM CXOJHBIX CHUTYallUsAX, a TaKKe BBbIJIBHraTh
NPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCJIOBUSX M KOHTEKCTaX.

PaGora ¢ nadopmarmei:

OPUMEHATh Pa3iIMYHbIe METOJbl, WHCTPYMEHTBI W 3alpoChl IPH TOUCKE U 0TOOpe
Ouonornyeckoil MHGOPMAMKM WM JAHHBIX M3 HCTOYHHKOB C YUYETOM MPEATIOKECHHOU
y4eOHOM OMOJIOTMUECKOM 3a1a4u;

BBIOMpaTh,aHATN3UPOBATh, CHUCTEMATH3UPOBATh W HWHTEPIPETHPOBATH OHUOJIOTHYECKYIO
UH(POPMAIIHIO PA3IMYHBIX BUIOB U (DOPM TPEACTaBICHUS;

HAXOJIUTh CXOJHBIC apTyMEHTHI (TIOATBEPXKIAIOIIAE MIIM OIPOBEPTAIOIINE OHY M Ty XKe
UJICI0, BEPCHUIO) B PA3IMYHBIX HH(POPMAIIMOHHBIX HCTOUHUKAX;

CaMOCTOSITENIbHO BBIOMPATh ONTUMalbHYIO (OpMYy TpeIcTaBieHHs HHGOpMAIMH U
WUTIOCTPUPOBATh pEHIacMbIC 3aJaud  HECIOKHBIMH CXEMaMH, JHarpaMMaMH, HWHOM
rpaduKoif 1 UX KOMOMHAIIMSIMH,

OLICHUBATh HAI&KHOCTH OMOJIOTHYECKOW HH(OpMAIMKM TIO KPUTEPHUSM, MPEITIOKEHHBIM
YUUTENEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO;

3aIMIOMUHATh ¥ CHCTEMATHU3UPOBATh OMOJOTHIECKYIO HH()OPMAIIHIO.

B cghepe oenadenus ynusepcanvrvimu yueoOHbIMU KOMMYHUKAMUBHbIMU OeticmeusmuOOIIeHHE:

BOCIPUHUMATh U (POPMYJIUPOBATh CYKIEHHS, BHIPAYKaTh SMOIMH B MPOLIECCE BHIIOJHEHUS
MPAKTUYECKHUX U TaOOPaTOPHBIXPaOOT;

BbIpaxaTh ce0s (CBOIO TOUKY 3p€HUs1) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJbHBbIE CPEJACTBA OOIEHHUS, NOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, 3HAaTb M pAaclO3HaBaTh MPEINOCBUIKA KOH(DIUKTHBIX CUTyallMd M CMAr4aTh
KOH(JIMKTBI, BECTH MIEPErOBOPHI;

MOHMMATbHAMEPEHUSI JPYTUX, MPOSBIATH YBAKUTEIHHOE OTHOILIEHUE K COOECETHUKY U B
KOPpPEKTHOI opme popMyIrpoBaTh CBOU BO3PAKEHMUS,;

B XOJA€ JAMAlOra W/WIM JUCKYCCUU 3a/laBaTh BOIPOCHl II0 CYILECTBY OOCYXIaeMoOu
OMOJOTMYEeCKOH TeMbl M BBICKA3bIBaTh WJEH, HAICJIEHHbIE Ha peIIeHHe OMOJIOrHYecKoit
3aJauu ¥ MojajepxKaHue 01aroxenaTeIbHOCTH OOIEHMS;

COIIOCTABJISATh CBOM CYXKACHHUS C CY>KICHUSAMHU APYTUX YYaCTHUKOB JMAIOra, OOHapyXHBaTh
pa3ianyus U CXOACTBO MO3UILIMIA;

nyOoJIMYHO  TPEACTABIATh  pEe3yJbTaThl  BBIIOJHEHHOTO  OMOJOTMYECKOIO  OMbITa
(9KCIIepUMeHTa, UCCIeI0BaHUs, IPOEKTA);



CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4E€TOM 3ajad MpPE3CHTAluu U
OCOOCHHOCTEH ayAUTOPHUH U B COOTBETCTBUU C HUM COCTaBIISITh YCTHBIE U HMHCbMEHHbBIE
TEKCTBI C UCIIOJIb30BAHUEM UJUTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHasA IeATEILHOCTh (COTDVHHI/I‘ICCTBO)Z

HNOHMMAaTh U HCIIOJH30BaTh MPEUMYIIECTBA KOMAHJHOW M WHAWBUAYAIbHOW PabOTHI MpH
pEUIEHUN KOHKPETHOW OMOJIOTHYECKOH mpoOsieMbl, OOOCHOBBIBATH HEOOXOANMOCTD
NPUMEHEHHS TPYNIOBBIX ()OPM B3aWMOJICHCTBUS MPH PEIICHUU TOCTABICHHON y4eOHOM
3a/1a4H;

NPUHUMATh IeJIb COBMECTHOHM JEATENIFHOCTH, KOJUICKTHMBHO CTPOMTH JCHCTBUS IO €&
JOCTHKCHUIO: PACIpeNieNiiTh POJIH, JOrOBapHBaTHCS, OOCYXKIATh IMPOIECC M pe3yabTaT
COBMECTHOH paboTHI;

yMeTh 000011aTh MHEHHS HECKOJIBKHX JIIOJIEH, MPOSBIATH TOTOBHOCTH PYKOBOJAMWTH,
BBIIIOJIHATH [IOPYYEHHUS], IOJUUHATHCS;

IUIAHUPOBaTh OPIraHU3aLUI0 COBMECTHOH palOOThI, OHpEAENATh CBOK poib (C ydéToMm
IPEIIIOYTEHU U BO3MOXHOCTEH BCEX YYAaCTHUKOB B3aUMOJEUCTBUSA), DPACIPEAEIATH
3aJlaud  MEXAY UWIEHaMH KOMaHIbl, Y4acTBOBaTb B TIpYNNOBBIX (opMax palboOThI
(06cyxnenns, o0OMEH MHEHUSIMHU, MO3TOBbBIE IITYPMbI U UHBIE);

BBIIIOJIHATh CBOIO YacTh pPAa0OTHI, JOCTUraTh KayeCTBEHHOI'O pe3yJjbTaTa I0 CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPOBATH CBOU JICHCTBHS C IPYTUMHU WICHAMHU KOMaH/IbI;
OLICHMBATh KaYeCTBO CBOETO BKJIaZa B OOIIMH MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS; CPABHUBATH PE3YJbTATHI C UCXOJHON
3ajjaueil ¥ BKJIaJ KaXJIO0ro 4WieHa KOMaH/bl B JOCTH)KEHUE Pe3yIbTaToB, PA3IEiATh chepy
OTBETCTBEHHOCTH U IPOSABIIATh TOTOBHOCTH K IIPEIOCTABICHUIO OTYETA IIEpEe]] TPYIIION;
OBJIAJIETh CUCTEMOI YHUBEPCATIbHBIX KOMMYHUKAaTUBHBIX AEUCTBUN, KOTOpasi 0OecreunBaeT
c(OPMHPOBAHHOCTH COLMANIBHBIX HABBIKOB U AIMOIIMOHAJILHOTO MHTEJUIEKTA IIKOJIbHUKOB.

B cghepe osnaoenus ynusepcanvrvimu yueonvimu pecyisamusHvimu oeticmeusmu: CaMoOpraHnu3aiius:

BBISBJIAT NPOOJEMBbI JJISl PELICHUs B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, UCHOJIb3Ys
OMOJIOTMYECKHE 3HAHMUS;

OpPUCHTHUPOBATLECA B PA3JIMYHBIX MMOAXOJAaX HPHUHATHUA pCIHeHI/Iﬁ (I/IHI[I/IBI/IleaHI)HOG,
INPUHITHE PELICHUs B TPYIIE, IPUHATHE PELICHUHN IPyNIon);

CaMOCTOSITENIbHO COCTaBJISITh AJTOPUTM pElIeHUs 3ajadd (WM ero 4acTh), BbIOMpaTh
crocod pemieHus yuyeOHOW OHMOJOTMYECKOM 3ajaud ¢ YYETOM HMEIOUIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh MIpeylaraéMble BapUaHThl PEIIeHUH;
COCTaBJIATh IUIAH JEUCTBMM (IUIaH peaJn3alud HaMEUYEHHOTO aJrOpUTMa pEeUIeHHus),
KOPPEKTHPOBAThH NMPEIOKEHHBIH aTOPUTM € Y4ETOM IOJyYE€HHUS] HOBBIX OMOJIOTMYECKUX
3HaHUHN 00 N3ydaeMOM OHOJOTHUYECKOM OOBEKTE;

JiesaTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a pEIICHHUE.

CaMOKOHTPOIIB (pediekcus):

BJIAJIETh CIIOCOOAMHU CAaMOKOHTPOJISI, CAMOMOTHBAIIMH U peIICKCHH;

JlaBaTh aIeKBaTHYIO OIICHKY CUTYallud U MpeasaraTh IiaH e€ n3MEeHEeHMs,

YYUTBHIBATh KOHTEKCT U IIPEABULIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELICHUN
yueOHOM  OMOJOrMYecKoM  3aJayd, aJanTUpOBaTh  pelIeHWe K  MEHSIOIUMCS
00CTOSTEILCTBAM;

OOBSICHATh HPUYMHBI JOCTH)KEHUS (HEAOCTHXKEHMS) pPEe3yJbTaToOB JAEATENbHOCTH, J1aBaTh
OLIEHKY TPHOOPETEHHOMY OIIBITY, YMETh HAaXOAHWTh IO3UTHUBHOE B IPOU3OIIE/IICH
CHTYAIUH;



® BHOCHUTh KOPPEKTHBBI B JIE€ATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB, U3MEHUBLINXCS
CUTYallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

® OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHUSIM.
OMOIMOHAILHBIN HHTEJLIEKT:

®  pa3iuyaTh, Ha3bIBATh U YNPABJIATH COOCTBEHHBIMU SMOIUSMU U SMOIUSIMU JIPYTHX;

®  BBISBIATH M aHAJTM3UPOBATH IPUYUHBI YMOIIHN;

® CcTaBUTH ceOs Ha MECTO APYroro 4eaoBeKa, IOHUMATh MOTUBBI U HAMEPEHUS JPYToro;
®  PErylIupoBaTHCIIOCOO BBIPAKCHUS SMOIIHIA.

* Ilpunstue cebs U Ipyrux;

® OCO3HAaHHO OTHOCHUTHCS K IPYrOMY YeJIOBEKY, €r0 MHEHUIO;

® [puU3HAaBaTh CBOE MPaBO Ha OMMOKY U TaKOE JKe MPaBO JPYroro;
®  OTKPBITOCTH ceOe U JPYTHM;

® 0CO3HABaTh HEBO3MOXXHOCTHh KOHTPOJIUPOBATH BCE BOKPYT;

® OBJIAJETh CHUCTEMOMYHUBEPCAJIBHBIX Y4E€OHBIX PEryJIATUBHBIX JCUCTBUN, KOTOpas

obOecrieunBaeT (HOPMHUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS IO3UIUS

JMYHOCTH), W >KU3HEHHBIX HABBIKOB JIMYHOCTH (YIpaBJICHUS COOOW, CaMOAWCIUILINHBI,

YCTOHYHMBOTO MTOBEACHHUS).

IIpeameTHble pe3yJbTATBl OCBOCHUS TPOrpaMMbl B

MO3HABATENIbHON (MHTEIUIEKTyallbHOI) chepe:

—TNpUOOPETEHHE ONBITa MCIOJIb30BAHUS METO/J0B OMOJOTMYECKOW HAYKU C LIEIbI0 M3Y4YEHHUS
OMOJOTMYeCKNX OOBEKTOB, SBIEHHUH U TMPOIECCOB: HAOIIOJIEHUE, ONMUCAHHE, IPOBEICHUE
HECJIO)KHBIX OWOJIOTUYECKUX ONBITOB M HKCIHEPUMEHTOB, B TOM YHCJIE C HCIOJIH30BAHUEM
aHAJIOTOBBIX U IU(PPOBBIX OMOJIOTHYECKUX MTPUOOPOB U HHCTPYMEHTOB;

—(opMupoBaHre yMeHHUST HMHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUAMHU M3 JIPYTHUX
y4eOHBIX MpeaMeTOB ((U3UKH, XUMHUH, Teorpaduu, HICTOPUH, OOLIECTBO3ZHAHUS U T. [1.);

—(opmupoBanne ymeHuil pemarh ydeOHbIE 3aJaud OWOJIIOTUYECKOTO COJACP)KAHUS, BBISBIISATH
MIPUYMHHO-CJICICTBEHHBIE CBSI3H, MPOBOJUTh KAUeCTBEHHBIE M KOJIMUYECTBEHHBIC PACUETHI, JENaTh
BBIBOJIbl HA OCHOBAHHMH TIOJTYYECHHBIX PE3yJIbTaTOB;

—(opMupoBanre ymMeHHs IJIaHUPOBATh y4eOHOE HCCIIeOBAHHE WJIM TNPOEKTHYI0 paboTy ¢
Y4e€TOM IIOCTaBJIEHHOW 1ienu: (OopMyaupoBaTh MpodieMy, THUIOTE€3Y U CTaBUTh 3ajJadu
UCCIIeIOBaHMs, BBIOMpPATh aJeKBATHO TIIOCTABICHHON II€IM METOJbI, JeNaTh BBIBOJBI IO
pe3yJbTaTaM HCCIIEJOBAHMUS MU TIPOCKTHOM JeSITETbHOCTH;

—(opmupoBanue UHTEpeca K YTITyOJICHUIO OMOJIOTNYECKUX 3HaHUU
(npeanpoduibHas MOATOTOBKa M MNpodeccHoHalbHAs OpUEHTAlMs) U BBIOOPY OHOJOTHMU Kak
npoGMWIBHOTO TpeaMeTa Ha CTYIEHH CpPEJHEero IMOJHOro o0pa3oBaHMs s Oyayluei
MpoeCCUOHANIBHON JIeATENTHOCTH, B 00JIaCTM OMOJIOTMH, MEIUIIUHBI, DKOJOTUHU, TCUXOJOTHH,
BETEpUHAPUH, CEIbCKOT0 XO035ICTBA;

—BIIQJICHUE HaBBIKAMH paboOTBl ¢ WHPOpPMALMEH eCTEeCTBEHHO-HAYYHOTO COJEPIKAHMS,
Mpe/ICTaBJICHHON B pa3HOW (opMe (B BUIE TEKCTa, TAONMYHBIX [aHHBIX, CXeM, TpaduKOB,
auarpamM, MoJenel, H300pakeHuil), KpUTUYECKOro aHajlu3a HHQOpMalMM U OLEHKH ee
JIOCTOBEPHOCTH;

—yYMEHHE WHTETPHUPOBATh OMOJIOTUYECKHE 3HAHUS CO 3HAHUSMH JIPYTHX y4eOHBIX TPEIMETOB;
MHTEpEC K yrIIyOJeHUI0 OMOIOTHYECKUX 3HAHUN U BBIOOPY OMOJIOTHH Kak MPOo(UIBHOTO IpeaMeTa
Ha YpPOBHE cpeaHero oOmiero oOpa3zoBaHus sl Oyaymiedt nmpodecCHOHATBHOW JESTEIHPHOCTH B
obiacT OHOJOTUH, MEIMLMHBI, SKOJOTWH, BETEPUHAPUHU, CEIBCKOTO XO3sHCTBA, MUIIEBOM
MPOMBIIIICHHOCTH, TICHXOJIOTHH, WCKYCCTBa, CHOPTa - WMETh YETKHE TIPEACTaBICHUS O
MaTEPUATUCTHUECKOHN CYIITHOCTH T€HOMOB XUBBIX OPTaHU3MOB U PETYISIUIO UX PAOOTHI,



—3HaHUE OCHOBHBIX (DAKTOPOB OKPYXKAIOMICH Cpeabl, BIUSIONIMX HA pa3BUTHE U
CYLIECTBOBAHME KUBBIX OPIraHU3MOB, afanTaluil K hakTopaMm OKpYXKaroliei cpeibl;

—3HaHUE OCHOBHBIX TIOJIXOJOB OHOTEXHOJOTHH, WCIOJIb30BaHUSA €€ JOCTHKCHUH B
COBPEMEHHOM KM3HU YeJIOBEKa, OCOOCHHOCTH HCIOJIb30BAHUS JKHUBBIX OpPraHU3MOB IS
MIPOU3BOJICTBEHHBIX HYX]| YEJIOBEKA;

—3HaHUE OCHOBHBIX IMOJIXOJIOB CEJEKUUU M OUOTEXHOJOTUU KYJIbTYPHBIX PpACTCHHIA,
XapaKTepu30BaTh TEHETUYECKH MOIU(MUIIMPOBAHHBIC pACTEHUS, OINEPUPOBATH IOHATHUSIMH,
ruOpuan3aiys, oTlajieHHas THOpUAn3alns, UCKYCCTBEHHBIM 0TOOp, rereposuc, TpaHchopMmarus,
MyTareHes, FeHeTUUeCKOe PeIaKTUPOBAHUE;

—TIOHUMaHUE MOJIEKYJSPHBIX MEXaHHW3MOB peal3allid HAaCcJIeICTBEHHON HHpOpMAUK U
YMEHHE CBOOOJHO ONEpPUPOBATH OCHOBHBIMU TIOHSATHSMH MOJCKYJISPHOW OHOJIIOTHH U ee
COBPEMEHHBIX HaIIPaBJICHUN — F€HOMHUKH, METar€HOMUKHU, TPOTEOMUKH;

—3HAaHUE OCHOBHBIX 3a00JICBAaHUWYEIIOBEKA, MEXaHHU3MOB WX PAa3BUTHS, CIOCO0ax UX
JUArHOCTUKUY JICUEHNUS,

—(opMupoBaHHUE YMEHHS WCIOJIH30BaTh MOHITUWHBIA ammapaT U CHUMBOJMYECKUN SI3BIK
F€HETUKH, TPaMOTHOE€ NPUMEHEHUE HAay4YHbIX TEPMHUHOB, IIOHATUN, TEOPHUM, 3aKOHOB MJIs
OOBSICHEHHUST HA0JIFOIaeMbIX OWOJIOTHYECKUX OOBEKTOB, SIBICHUH W TPOIECCOB, IMO3BOJISIFOIIAX
3aJI0KUTh (PYHIAMEHT HAYYHOT'O MUPOBO33peHus. B IeHHOCTHO-OpHEeHTAllMOHHOH cdepe:

—3HaHHWE, YTO NPUMEHEHUE COBPEMEHHBIX TEXHOJIOTHH MOJEKYISIPHOW OHOJIOTHMH TIO03BOJISAET

YCIENIHO pelaTh Takue 371000JHEBHbIE NPOOJIEMBbI, KaK OXpaHa OKpYKaIollehH Ccpelbl,

COXpaHEHHUE 3/I0POBbS YEJIOBEKA, KOHTPOJIb M BOCCTAHOBIIEHUE SKOCUCTEM.



TEMATHYECKOE INTAHUPOBAHUE

Monayab «Kak :KHBOTHBIE U PACTeHHS MPUCTOCAOTUBAIOTCH (IBOJTHIHOHHAS IKOJIOTHSA)

5-6 kaaccel (34 yaca)

Tembl OcHOBHOE co/lep:KaHue JlesiTeILHOCTH
IIKOJbHUKOB
1. MBI ucciaenyem CBoliCcTBa U CTPOEHUE KUBBIX HccnenoBatenbckue  pabOThI

JKHBbIE€ 00bEKThbI
(64)

OpraHu3MOB (CTpOCHHE KIEeTKH). Bun,
0CO0b — OPraHMU3M Kak eHHas
cuctema. Ananrtanun
(mpucnioco6sienust). [Tonsitue
roOMeOoCTa3a >KUBOTO OpraHu3Ma.
CriocoObI ero moJiIepKaHusl.
OrpannveHust MOp(OTOTHUECKUX H
(DM3HOIOTMYECKHX a1l TaIluH.
[ToyeMy opraHu3Mbl HE CTAHOBSITCS
0OECKOHEYHO OOJIBIIIMMHU, MaJEHbKHUMH,
BCESITHBIM.

«Bce 1mu (cuHMIBI, OCIKH,
Oepe3bl W T.1I.) OJMHAKOBBIC?
DOoTOKBECTY.

[IpakTrueckas pabora
«CocraBisieM KHUTY PEKOPIIOB
pacTeHU U )KUBOTHBIX HAIIIETO
Kpas».

2. Bausinue
OKpY:KamolleH cpeabl Ha
JKHBbIE

opranusmblI (12 4)

DakTOpBI OKPYXKAIOIIEH CpeIbl
(abuotnueckue, OMOTHYECKHE,
anTponoreHusie). [Ipumepst
abuoTnueckux (pakTopos,
OKa3bIBAIOIINX OCHOBHOE BIIMSHUE Ha
KHU3HEIEATSILHOCTD JKUBBIX
OpPraHU3MOB: TeMIIepaTypa, CBET,
BJIQXKHOCTh. OCHOBHBIE
3aKOHOMEPHOCTH MPUCTIOCOOTICHUS
KHUBBIX OPTaHU3MOB K a0HOTHYECKUM
¢akropam. [Ipucnocobnenus k
OCHOBHBIM a0MOTHYECKUM (haKTOpaM:
TeMIIepaTypa, BIAXKHOCTb U CBET.

[IpakTuueckoe 3anstue «L{Ber
¥ TeIU10» (KyOMKH JibJa
B3BECUTb, MTOJIOKUTH B YAILIKU
[Ierpu Ha pa3HOLBETHYIO
Oymary, uyepe3 30 MUHYT
B3BECUTH 3aHOBO — KTO OBICTpEE
pacTasin).

[IpakTrueckoe 3ansatue «HUro
pacTBOpsieTCs B BOAE»
(axcniepumenT «Kuakui
TIOM).

[IpakTrueckoe 3ansTHE
«Auddy3us BemecTs B BOJE
(pacTBOpBI)», «/IBIKEHNE
pacTBOPOB 110 LBETKY».
[IpakTrueckoe 3ansTHE

«Jlen nnaBaet B Boae
(aiicbepru, 3amep3aHue
BOZIOEMOB)».

[IpakTrueckoe 3ansTHE

«Jlen npu 3amep3anun
paciupsieTcs» (pa3pylieHue
KaMH# (1104BOOOpa3oBaHue),
3amMep3aHue KIETOK).
[IpakTnueckoe 3anarue
«IIly6ay» (kyOouku apaa
3aBEpHYTH B pa3HbIi MaTepuall,
B3BecHUTh). [IpakTHueckoe
3aHsATHE «[IUrMeHTBI» (MOXKHO
pa3JennuTh Ha BaTMaHe




KpacuTenu u3 promactepoBy.
[IpakTrueckoe 3anstue «Kak
YKUBOTHBIE IJIaBAIOT B BOJEH
(OKCIEpUMEHT C MUIETKOM ).
Hccnenosatenbekue padoTh
«Bnusnue cBera (Teria,
BJIQYKHOCTH, COCTaBa MOYBHI) Ha
pacTeHus B €CTECTBEHHBIX WU
HCKYCCTBEHHBIX YCIOBUAX) (HA
JIOCTYITHOM MaTepuae).

3. BzaumogaeiicTBud
JKHBBIX OPTaHU3MOB
(4 4)

buotnueckue hakTopsl.
3aKOHOMEPHOCTHU Pa3BUTHS
MEXBUJ0BbIX B3aUMOOTHOLIEHHH.
KosBounonus (XHIIHUK-KEPTBa;
Mapa3uT-X0351H) DBOJIIOLHUS
CTpaTeruii JoObIBaHUS MHIIH.
CouunanbHOCTh. BUIbI BCENICHIIBL.
Ilepeuens pacTeHUN BpEaUTEIICH.

Hccnenosarensckas padora
«HaOmronenus 3a
B3aMMOOTHOUICHUSMHU
KHUBOTHBIX ITPU JJOOBIBAHUU
UM (KOPMYIIKH JUTS TITHIL,
U1 TOPOJICKUX MJTH CEIbCKUX
KUBOTHBIX). BeOkamepo».
HccnenoBaTensckas pabora
«Pacnpocrpanenue
BUJIOB-CUHAHTPOIIOB B
Hallel MECTHOCTH

4. YenoBek B JKU3HU
pacreHuii u
JKUBOTHBIX? (6 1)

Antponorennsie dakropsl. [IpaBna mu,
qTo HepB06I)ITHI)Ie JIYOAU XKUJIN B
TapMOHHU C IPUPOJION.
OpoManiHiBaHUe U IPUPYYEHUE
KUBOTHBIX U PacTeHUH. 3aueM cracaThb
BbIMUPpAIOIIEC BUbI, KaK 3TO ACJIATh.
KynbTypHble pacTeHust 1 UX JUKUE
npenaku. [Touemy BaxHO UX COXpPaHSTh.
PazHooOpasue KyabTYpHBIX pacTeHUN
1 UX 3HAYCHHUEC B X)KU3HHU YCIJIOBCKA.
KpacHas kHura Barieit TeppuTOpuH.
Oco00 oxpaHsieMble TEPPUTOPUH,
3anoBeHUKU Poccun u mupa.

IIpakTruyeckas pabora
«Pa3Hoo0Opa3ue KylnbTypHBIX
pacTeHuii B BallleM pErHoHe».
UccnenoBarenbckas pabora
«BnusiHME aHTPONOT€HHBIX
(hakTOpOB Ha pa3BUTHE
pacTeHui B
ropo/Jie/HaCeIEHHOM ITYHKTE».
DKCcKypeust/mpakTuyecKast
pabora «OOIIT B Bamem
pEerruoHe — yHUKAJIbHbIE
O0OBEKTHI IPUPOABIY.

5. Dxogornueckne
Humm (6 4)

buocdepa — oqHa U3 BaKHEUITHX
ob6osouek 3emun. Uto Takoe
«IKOJIOTHUECKHE HUIIIN» M KaK OHU
¢dbopmupyrorca? @opMupoBaHue
3HaHUU IO OMOPA3ZHOOOPA3HIO
KU3HEHHBIX ()OPM, TIOBEJICHUICCKHIX
pUCcOcOoOIeHMH, MOAU(DHUKAITMOHHAS
M3MEHYUBOCTH (Ha 0230BOM ypOBHE).
PacTurenbHbIe COOOIIECTBA U HX
Thnbl. Pa3BuTHe U CMEHBI
PaCTHTENBHBIX COOOIIECTB.

UccnenoBatenbckue paboTh
«DKOJIOTHYECKUE HUIIIA BOKPYT
TeOs — onucaHue (pakTopoB
OKpY>KaroIlIeu Cpesib».
UccnenoBatenbckue paboTh
«DeHOIOrnYeCKHe
HaOIIOICHUS.




Moayab «OCHOBBI pacTeHHEBOCTBA» 7-8 Kiacchl (68 yacoB)

Tembl

OcHoOBHOe coiep:KaHue

JlesiTeIbHOCTH
IKOJbHUKOB

Tema 1. BBeaenmune
B

Yro-Takoe pacCTCHUEBOACTBO:
OCHOBHBIE (DAKTOPBI BbIpAIIMBAHUS

[IpakTuueckas padora «bouka
JInGuxax.

pacTeHueBOACTBO | pacTeHui. Mcropus pa3Burtus
(29) arpoxuMu4eckux 3HaHui (pabotst M.B.
JlomoHocoBa, F0.JIubuxa, byccenro, B.B.
HoxyuaeBa, K.A. Tumupszena, [1.A.
Kocteruena, JI.H. [IpsuuniaukoBa u ap.).
Tema 2. [IpaBuiia moctaHOBKU arposkcnepuMenToB. | MccnenoBaTenbekas pabora
Arporexunyeckuii | IlocTaHOBKa 3KCIIEPUMEHTOB C paCTEHUSAMH. | «PaKTOPBbI, BIUAIOLIME HA

IKCIEPUMEHT (6 1)

Br160p TeMbl, cocTaBlieHHE TUIIOTE3bI, LETH
1 3a]1a4 SKCIIEPUMEHTA MO BBIPALUBAHUIO
pacTeHuil B KOHTPOJIMPYEMOM cpene.
KoHTpoau, moBTOpHOCTH, IPOBEIEHNE
JKCIEPUMEHTA.

[InanupoBanue skcnepumenTa. OueHka
pe3yabTaToB 3KcIepuMenTa.OcBOeHHE
TEXHOJIOTUU KPYIJIOTOIUYHOTO
BbIpAIlIMBaHUs CalaTOB U MUKPO3EJICHU B
KOHTPOJIMPYEMBIX UCKYCCTBEHHBIX
YCIIOBUSIX.

pOpacTaHue CeMsiH (pocT
pOpoCcTKOB)». [IpakTraeckas
pabota «COOp ycTaHOBKH IS
BBIpAIIMBAHKS PACTCHH B
KOHTPOJIMPYEMBIX YCIOBUSIXY.

Tema 3. Poab
XHMHYECKHX
3JICMEHTOB B
NUTAHUM PACTEHUI
(20 u)

Bona. PactBop. BeiTsbkka. AHUOHBI,
KaTHOHBI, JIEKTPOIPOBOIHOCTH U pH
pactBopa. Pojib XUMHUYECKUX 3JIEMEHTOB B
nUTaHuu pacteHui. [lomyuenue
MUTATEJIbHBIX BEIIECTB PACTCHUSIMH.

VY no6peHus: opraHndeckue, MUHEpaJbHbIE,
MUKpoOuosiornueckue. TUmbl MUTaHus
pactenuii. BoznymHoe u MuHepanpHOe
(xopHeBoe) MuTaHue pacTeHuil. TpaHcmopt
MUATATEIbHBIX BEIIECTB PACTEHUM:
BOCXOIANINN U HUCXOISIINNA TOK.
Baxneitmue kanuitasie, GochopHbie U
a30THBIE yao0peHus, uxcroiicta. [Ipocteie
U CIIO’KHBIE YA0OpEeHHUsL.

PocT u pa3ButTue pacTeHuil: 3Tambl
OHTOTeHEe3a, (PaKTOPHI, BIUSIOLINE HA POCT
pacTeHHMii: CBET, I'yCTOTa MOCAJ0K, TUTaHHE,
cyOcTpar.

Oco0eHHOCTH MUTaHUs PACTEHHUM a30TOM.
A30T ¥ €ro 3Hau€Hue B )KMU3HU PACTCHUM.
®opmbl a30Ta U UX NpEBpalleHue B
noyse.Mcrounnku gocdopa 11 pacTeHus..

[IpakTuueckas padora «Cxembl
MUTATEIbHBIX PACTBOPOB.
Pacuer 103 ynobpenuii mist
IUTATEIbHBIX PACTBOPOBY.
[IpakTnueckas padbora
«[IpaBuna cMemmBanus
yI100peHuii»

IIpakTruyeckas pabora
«IIutanue pacTeHuii:
TEXHOJIOTHUS IPUTOTOBJICHUS
MUTATEJIbHBIX PACTBOPOB IS
Pa3HBIX KYJIBTYp».
[IpakTnueckas pabora
«MOHHUTOPUHT MUHEPAIILHOT'O
MMATAHUSI PACTEHUI.
IIpakTryeckas pabora
«PacturenbHast TMarHOCTUKAY.
HccnenoBatensckas paboTa
«O11eHKa COCTOSIHUSA
KOMHATHBIX pacTeHUH,
pacTeHn Ha NIKOJIbHOU
TEPPUTOPUH, YCTAHOBKA




3Havenue GpocdopcoaepKanimx
COEMHEHMH B KileTKe. Pomb
MaKpOIPTUUYECKHX CoeaHEeHUI docdopa B
HHEPreTUYeCKOM OOMEHE.

Brnusinue xanus Ha ¢pusnueckue cBocTBa
MPOTOIUIA3MBI, Ha (PePMEHTHI
YTIEBOJAOPOAHOr0 0OMEHa, CHHTE3 OEIKOB
u ap. Ponb xanws B moaiep>kaHu HOHHOTO
OanaHca B TKaHsX, B IIpoleccax
camoperynauuu.PerynstopHas u
CTPYKTYpOOOpa3oBareIbHas pOJib KaIbIHsl.
VYyacTtue B 00pa3oBaHUM KJICTOYHOM
CTCHKH, MOJJICP)KAHUU CTPYKTYPHI
MeMOpaH U peryJsius ux
MIPOHUIIAEMOCTH.3HAYCHIE MarHUs B
MeTaboJI3Me pacTeHuil. MarHuii B
cocTaBe XJIOpOopuiLIa, CXOJICTBO
XJIOpodHIIa U TEMOTJIO0MHA KaK
CBHUJIETEIILCTBO €AMHCTBA OPTaHHYECKOTO
mupa.Cepa ¥ ero OCHOBHbBIE COSMHEHHS,
WX POJIb B CTPYKTYPHOU OpraHu3anuu
KJIETKU, y4acCTHE B OKUCIUTEIBHO-
BOCCTAaHOBUTEITHHBIX

peakuusax MUKPOIIEeMEHTHI.
[IpencraBiaeHus 0 poiu MUKPO3JIEMEHTOB B
MeTtabonu3me pacteHuit. OcobeHHoCcTH
MOCTYIJICHUSI MUKPOAJIEMEHTOB B PAaCTECHHUSI.
CuHeprusm U aHTaroHU3M 3JIEMEHTOB
MIATaHUs pacTeHni. PacturenbHas
JMArHOCTHKA M METO/IbI HICHTU(UKALIUN
HEJ0CTaTKa/N30bITKA 3JIEMEHTOB TUTaHUSI.

MPUYMH NATOJOTHYECKUX
COCTOSIHMH (TIpY HATUYHH)».
HccnenoBarenbckas pabora
«O1IeHKa BIUSHUS Pa3IMYHBIX
3JIEMEHTOB Ha COCTOSIHUE
pacTeHuil (CocTaBlIeHHE
Pa3TUYHBIX [TOJAKOPMOK)».

Tema 4.
Peryasitopsl pocra
pacrenmii. 3amura
pactenuii (4 1)

ITonsTHE O perynsTopax pocTa pacTCHHM.
CtuMynsaTopsl pocta — GUTOrOPMOHBI
(aykcuHbl, THOOEPEIITNHBI, IUTOKUHUHBI).
WNuruburopsl pocra pacreHuit: 1.
npUpoHbIe (abcLM30Bast KUCIOTA U
HEKOTOphI€ (DEHOJIbHBIE BEILIECTBA
(uxymapoBasi, KOpU4YHasi, CaTMIMIOBAs
KHCJIOTHI).

2. CHHTETHYECKHE

(MOp(QaKTUHBI, pETapAAHTHI,
ne(onuanThl, 1eCUKaHTbI, TepOULIUIbI).
OUTOMOHUTOPHHT U OLIEHKA COCTOSTHUS
pactenuii. CoBpeMeHHbIE CIIOCOObI
MOHUTOPHHIA. 3aIATA PACTEHUH OT
BpeuTeNeil: OCHOBBI OMOMETO/1A.

IIpakTryeckas pabora
«DUTOMOHUTOPUHT U OLIEHKA
COCTOSIHMS PACTECHM.
CoBpeMeHHbIE CTTOCOOBI
MOHHUTOPHHTa.
HccnenoBarenbckas

pabora «BnusHne
rerepoaykcuHa Ha
npopactanue (pocT Ha
Pa3HbIX CTaAUSX, B Pa3HbIX
YCIOBUAX)  pa3IMYHBIX
pacTeHun.

IIpakTryeckas pabora
«MHCekTapuu: nmpaBuia u
YCIIOBUS Pa3BEACHHUSI MTOJIE3HBIX
HACEKOMBIX».




Tema 5. Boagnas,
necyaHasi u
NMO4YBEeHHAasI
KYJbTYPbI, HX
NpUMeHeHHe B
BbIPAILIMBAHUU
pacTeHu.
Pusnosiorus
pactenuii (8 1)

BojaHas, necyanast ¥ IOYBEHHAs KyJIbTYpHI,

UX IPUMEHEHHE B BHIPAILIMBAHUU PACTEHUH.

[IpoBenenue BobI B KOpHE U cTEOIIe
pacTeHui.

BoaHbIi peXuM pacTEeHUI: CTPOCHUE
YCTBHUIL: PaKTOPHI, BIUSIONINE HA UX
PacKpbITUE U 3aKpbITHE. 3HAUEHUE
MEXaHU3Ma PEeryJIsLUY UCIIAPEHUs BJIaru
pacTeHHEM.

DOTOCUHTE3 — YHUKAJIbHBIN MPOIIECC
pacrenuii. TemHoBast u cBeToBast (pas3bl
¢dotocunTe3a. 3HaueHue HOTOCUHTE3A IS
YKUBBIX OPraHU3MOB. PaKTOPHI pocTa
pacTeHuii: Bo3ayx u aspauus. [logzemuHoe
JbIXaHUE PACTEHU: COCTAB IOYBEHHOI'O
BO3/1yXa, ra3000MeH. ['a3000MeH npu
0ECIOYBEHHOM BBIPAILIMBAHHH.

[IpakTuyeckas pabora
«KopHeBoe naBieHue».
[IpakTuyeckas pabora
«[Ipurorosnenue npemnapara
YCTBUI] METOJIOM CIICIIKA».
UccnenoBatenbckue paboTh
«BnusHue ycioBuii
coJiep>KaHusl pacTeHUN Ha
KOJIMYECTBO YCTBHUIIY.
[IpakTuueckas pabora
«DyHKIIMOHAJIbHAS
JTMarHOCTHKA PacTEHUI 110
AKTUBHOCTH XJIOPOILIACTOB.
Uccnenosatenbckas pabora
«Omnpenenenue xaopodmwmuia A
u b, onienka
(OTOCHHTETHYCCKOM
AKTUBHOCTH PaCTeHUI U
(hakTOpOB, BIMSIONINX HA HEEY.
[IpakTuueckas pabora
«Aspanus, CO2u O2. Jlpixanue
pactenuity. [Ipaktnueckas
pabota «/lpIxaHue pacTeHU:
OIIEHKa MHTEHCUBHOCTH
JbIXaHUS PaCTEHUM U IJIOZ0BY.
HccnenoBatenbckue paboTh
«Bnusgnue cnocoba
BBIpalIMBaHUs (COCTaBa
MUTATEIbHON CMECH, CXEMBbI
BHECEHUS1) Ha POCT U Pa3BUTHUS
pa3JINYHBIX PACTEHUI».




Tema 6.

KyabTypHble pacTeHus.
CoBpeMeHHbIE
aCIeKThI ceJIeKIUH

(20 u)

Kak uenoBek cran Ucnonb30BaTh
pactenusi? CBsi3b pa3BUTHS
LMBWIM3AIMY YEJIOBEKA U
OJIOMallIHUBAHMS PACTEHUM.
JHomectukanus. HacienctBeHHOCTS U
M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA
YKUBBIX OpraHu3MoB. I3MEHUNBOCTb.
Bubl n13MEHUHBOCTS.

I'en —mMaTepuanbHbIl HOCUTEIb
HACJIEACTBEHHOCTH U U3MEHYUBOCTH.
Hykneunosbie kucnotsl. Jlokanuzanus
FEHETUYECKOTO MaTepHraia B KIETKE.
Henenune knerok. Perumkanus JTHK.
OcHOBHas JorMa MOJICKYJISIpHOM
Ouosorum.

Tpanckpunuus. Tpancasius.
Myranuu.

DddexT OyTHIIOYHOTO TOPIBIIIKA U
reHeTUYeCcKoe pazHooopasue. Uro
Takoe reHO0aHk? 3a4eM COXpaHsTh
TFEeHETUYECKUE PECYPChl pACTEHUN?
OcHoBHbIE CTIOCOOBI COXpaHEHUS
TFEeHETUYECKUX PECYpPCOB PACTEHUH (eX
situ u in situ).

3nauenue pador H.M.Basuioga.
3aKOH TOMOJIOTHYECKUX PSAJIOB.
LleHTpBI MPOUCXOKICHUS KYIbTYPHBIX
pactennit H.W.
BaBwioBa wu
OCHOBHBIE METOBI CEJIEKIIUH.
I'mbpunuzamnus. ®opmer oTéOpA.
OcCHOBHBbIE HAaNPaBIEHUS CEJIEKLINN:
YIY4YLICHUEYPOKAUHOCTH,
YCTOMYUBOCTH K OMOTHYECKUM U
abMOTHYECKUM(PAKTOPaM.

Ectb nu sxu3Hb B mpobupke?
buorexHonorus KynbTypHBIX
pacTeHun.

Kak uenoBek MoxeT MOAUPUIPOBATH
pactenus’?

['enernueckoe penakTUpOBaHUE.
CoBpeMeHHbIE TOAXOBI U
JOCTUKEHUS TEHETHYECKOTO
peIaKTUpPOBAHUS PACTEHUMN.

II.M. JKykosckoro.

Huckyccus

«JlomecTukanus, BCe 11
pacTeHHsI U KUBOTHBIE,
KOTOPBIE KHUBYT PSJIOM C
YEJIOBEKOM UM
0JIOMalIHUBAOTCA? MOXHO 11
CUMTATh TapaKaHa
OJIOMAIIIHEHHBIM KUBOTHBIM 7).
[IpakTnueckas padbora
«MoaudukanuoHHas
W3MEHUYUBOCTH (JTUCThS, UTOJIKU
C OJTHOTO JIEpPEBa)».
[IpakTuueckas padbora «I'eH —
MHCTPYKIHUS IO COOpPKE KIETKU
(Ha Gucepe wim
KOHCTPYKTOPE)».
[IpakTuueckas padbora
«Myrtanus Ha 6yrepOpose
(J1r0601 00BEKT U3
npeablyiei paboThl, e
WU3MCHEHUE UHCTPYKIIHH
pUBeIEeT K U3MEHEHUIO
BHEIITHETO BHU/Ia 0OBEKTA).
[IpakTuueckas pabora no
rpynmnam «OTKy1a Ha HAIuX
cToJNax (PPyKTHI/OBOIIN/3IAKI.
[IpakTuueckas pabora
«BpipamuBaem ropox. Kak
MIPOBECTHU CKPEIIUBAHUE Y
ropoxa.

UccnenoBarenbckas pabora
«BeIpaiuBanye pacTeHUN B
poOupKe» (MOXKHO
BOCIIOJI30BaThCA
pe3yJIbTaTaMu TPEIbITYIINX
3KCHEPUMEHTOB I10
COCTABJICHHUIO MTUTATEIbHBIX
pPacTBOPOB IS
pactenuii). I lpaktuueckas
pabora

«['eHOMHBIE HOKHHUIIBI
(MonenupoBaHue paboTHI
cuctembl CRISP-Cas)».




Tema 7. PacTuteibHas
npoaykuus (8 1)

HanzemHsble 1 moa3eMHbIE OpraHbl
pactenuii. [ToOer u BUIOM3MEHEHHBIN
no6er pacteHuit. CriocoOb1
pa3MHOxeHus pacteHuid. [lonstue o
Ka4yecTBE MPOAYKTOB MUTAHUSI.
[TpobnemMbl KOHKYPEHLIUU
OTEUECTBEHHBIX IIPOJYKTOB ITUTAHUS C
UMITIOPTHBIMU. JloTHCTHKA TOCTAaBKU U
CpelCTBa COXPAaHEHUs POIYKTOB
MUTAHUS.

Mukpo3eneHb: NoJe3H0CTh U
TEXHOJIOTHSI.

XUMHYECKUHI aHaIu3

MPOAYKLIHH. OCHOBBI
CHEKTPO(HOTOMETPHH.
[Torenmomerpus.

Xpomatorpadus.

[IpakTrueckas pabora
«IIpenenpHO nOMyCTUMBIE
konnentpanuu (I1J1K)
METOBI KOHTPOJIA
0€30MMacCHOCTH PACTUTEIbHBIX
MPOAYKTOB MTUTAHUSY.
Uccnenosatenbckas pabora
«O11eHKa KayecTBa
BBIPAIICHHONH MUKPO3EJICHU
(ytu6o cBosi, MO0 U3
MarasuHa).
[IpakTnueckas padbora
«MeTo/1bl OLIEHKH KayecTBa
PaCTUTEIBHON POAYKIIUH:
XpaHEHHUe U COXPaHHOCTh
MUTATEIbHBIX BEIIECTBY (110
JOCTYITHOMY 000pYIOBaHUIO).
HccnenoBarenbckas

pabota «Onpenenenue
ButamuHa C meTooM
00paTHOTO TUTPOBAHUS B
IJI0J]aX Ha pa3HOM CPOKe
(croco6e) XxpaHSHUS».

Moayab «MoJiekyasipHbie OCHOBBI (pu3noJiorun u papmakosorun» 9 kiaacce (34 yacon)

TeMbl OcHOBHOe coiep:KaHue JesATeIbHOCTD
IIKOJLHHKOB
Tema 1. BBenenune. buoreHnsie 31€MEHTHI: UccnenoBatensckas pabota
du3znojiornyeckas opranorensl: O, C, N, H. «KonnuecTBeHHas OLIEHKA

xumus (20 4)

AxTuBHBIE (OPMBI KUCIOPOJIA, UX
MOJIyYEHUE, HEUTpAIA3aLH.

MaKpOE)J'IeMeHTHZ IMPOLCHT COACPIKAHUA

B OpFaHI/ISMe, BBIITOJIHJAEMas q)YHKHI/ISI,
COJIepKaHUE B MPOJYKTaX MATAHHUS.
Ca2+ - cBsa3BIBAIOIINE OCIIKH,
JICTIOHUPOBAHUE KAJIBITUS, PETYJISIIHS

YPOBHA KaJIblIMd B OPraHU3ME: TOPMOHBI
ITOYCK. Mg — CTPOCHUC xnopoqmnna, €ro

aKTUBAIAA COJTHEYHOU
SHEepruen. MUKpOAJIEMEHTHI: B KAKUX

MOJIEKYJIaX COJEPKaTCs, BBINOIHIEMAs

(byHKLHSA, cCOAep KaHUE B MPOJYKTaX

nutanus. [locneacTBus nepeno3upoBKU
MHKpOdJIeMeHTaMu. Fe — ycBanBaeMble

THUIIBI COETMHEHMI KEJe3a.
I'emonpoTenHbl, reMOIIMaHUH,

IUATOXpOMBI. Cu — YCBOEHHUE M TPAHCIIOPT

CoJlepKaHus
MHUKPO3JIEMEHTOB WU
BUTaMUHOB B ITHILEBBIX
IPOAYKTAX.
[IpakTnyeckoe 3anarue
«KauecTBeHHbIE peakuu
Ha OPraHUYECKUe
MOJIEKYJIbI).
[IpakTuyeckoe 3anaTne
«JeHaTyparus 0eIKoB»
[IpakTrueckoe
3aHsaTue«3yuenue
AKTUBHOCTH aMMJIa3bD».
[IpakTrueckoe 3aHsTHE
«Jlnanus
(kmeToukaTpayoe)».




Menu. benku, conepxamuye Meab.
[Tatosmornyeckure cuHApOMBbI MeHKe 1
Bunbcona, cBI3aHHBIC C
MeTaboan3MoM Meau. ToKCHIHbIC
aneMeHTsl [lepronueckon CuCTEMBI
JUTsl opranu3mMa. BrimsiHue HemocraTka
MaKpO U MUKPOAJIEMEHTOB Ha >KHBbBIE
OpTaHU3MBI.

XKupsl. 3a0oneBaHus YeIOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMHU KUPOBOTO
oOMeHa.

JAucnunuaemun.

VriaeBoanl. 3a00JIcBaHUS YCIIOBEKA,
CBSI3aHHBIE C HAPYIICHUSAMH YTIIEBOJTHOTO
obmena. CaxapHslii quaber.

benku. Ctpoenue. 3abosieBaHms
YEJIOBEKA, CBA3AHHBIC C HAPYIICHUSIMHU
6enkoBoro oomeHa. OyHKIUN OEIKOB.
®epMeHTbl. MEeXaHU3M JIEUCTBUS.
KiaccbihepMeHTAaTHBHBIX PEAKITU.
Kodepmenrsr.

ButamuHbl )xUpOpacTBOPUMEIE,
BoJopacTBopuMsIie. [IpeBpaiienue
BUTAMHHOB B aKTUBHBIC (DOPMBI
KO(EepMEHTOB.

ABrutamMrHO03b1. OCHOBHBIE THUIIBI
MEeTab0IMUECKUX PEAKIIUH.
buosHepreTrdeckue mporecchl.
I'makomm3. Hukn Kpe6ea. Lens
nepeHoca 3J1eKTpoHoB.OKHCIIeHHnE
XKUPHBIX kucaoT. Katabonusm
aMUHOKUCIIOT. I TFOKOHEOTreHes.
CunTe3 yrieBo0B, OEIKOB, KUPOB.
Merabonutnueckre 3a00IeBaHus.
[IpakTrueckoe 3aHsATHE: «PEIICHUE
3a/1a4 Ha YHEPreTHYECKUl 0OMeH»
Krnerka. [lonsatue memOpaHsI.
Oynkiun MemOpaH. Bussl Tpancniopra
B KJIETKY.

MemOpaHHbIe OpraHoubl. 3a00eBaHUS
CBSI3aHHBIE C HAPYIICHHEM PabOThHI
MeMOpaHHBIX OpraHel1, 00Je3HU
HaKOILIEHUS.

Tunbl KOHTAKTOB MEXAY KJIETKaMHU.
3HaueHNE MEKKIICTOUYHOM
KOMMYHUKAIUU JUISI 3J0POBBS
opraHu3ma.

SAnpo. YpoBHH ynakOBKH XpOMaTHHA.
XPpOMOCOMHBIE TEPPUTOPHH.
HemeMOpaHHbIe OpraHOU/IBI.




Tema 2.
MouJiekyasipHasi
onosorus (20 4)

OcCHOBHbIE BEXU Pa3BUTHSI MOJICKYIJISIPHOM
OuoJI0THH.

HyknenHnoBbie KUCIOTBHL.

OCHOBHbBIE IPUHIUIIBI CTPOCHHUS.
Marpuunsie cuHTE3bI. Perumkanus —
OCHOBA KJIETOYHOTO0 AesieHus. [IpuHuumns
perukanuyu. Myranuu. YTo BbI3bIBacT
n3MeHeHus B crpoennu JTHK.

[IpuHnMIBl penapanyu.

Tpanckpunuus.

I'enernueckuii koxa. TpaHcisus.
Opranusanys reHoma BUPyCOB
[IpoTrBOBUpPYCHBIE CPENICTBA, MEXAHU3MBI
ux naerctBus. Opranuzanys reHoma
OaxTepuil. AHTHOAKTEpHATIbHBIE
npenaparsl. Opranuszanusi reHoMa
sykapuot ['eHOMHOE peakTUpOBaHuE.

[IpakTruyeckas padora
«Beigenenue JIHK u3
OaHnaHay.

[TpakTuueckas pabota
«Mogens JTHKopuramm.
[TpakTrueckas padota
«Ornpeenenue KauecTna
npenaparos JJHK ¢
MOMOILIbIO
criekTpodoToMEeTpUNY (TpH
HAJTMYUU 000PYIOBAHHUS).
[TpakTuueckas pabota
«PerutnkaTuBHas MaliMHa
(urpa- 1eMOHCTpAITUs)».
[Ipaktuueckas padora «II1[P
(Mozens aMITMUKaIUSI Ha
Oymare)».

[IpakTuueckas pabora
«Cuita mpoMoTOpa.
[IpakTuueckas pabora
«Pemenue 3a1a4 Ha
TeHETUYECKUN KOMI».
[IpakTuueckas pabora
«DonauHT OENKOBY.
UccnenoBarenbckas padbora
«Pacnipoctpanenue
AHTHOMOTHKOPE3UCTEHT HBIX
OaKTepHin».

[IpakTuueckas pabora
«PaboTa B COBpeMEHHBIX
TEHETUYECKUX 0a3ax
naHHbIX. [IpoBenenue

In silico ananuza
nocle0BaTeIbHOCTEN
TEHOBY.




Tema 3.
dapmakoJiorus
(28 u)

ITonsTue o nekaperBax. [IpuHIUIIBL
M0/IX0/1a K MOMCKY HOBBIX
JIEKapCTBEHHBIX CPEJ/ICTB.

CKpUHUHT U €0 METO/IBI.

[1ytu BBenenus JIC.

dapMaKOKMHETHKA JIEKaPCTBEHHBIX
BelecTs. BeacsiBanue

(abcopbums) nekapctB. OCHOBHBIS
MEXaHU3MBbI BcachIBaHUs. TpaHcmopT
JIEKapCTBEHHBIX BEIEeCTB. | 'eHbl U Oenku
nepBoii (assl buorpanchopmaruu. [Tytu
BBIBEICHUSI JIEKAPCTB U3 OPraHU3Ma.
DKckpenust v >auMuHaIus. ['eHbl u 6enKu
BTOpO# (pa3bl OnoTpaHchopMaIIin.
®apmakoauHamuka. ['1aBHoe
MoOOYHOE, pe30POTUBHOE U MECTHOE,
psiMoe, HelpsMoe B peIICKTOPHOE
nercteue. Buanl B3anMoaeicTBUA
nexapcTB. CHHEPru3M M aHTaroOHW3M IpU
COBMECTHOM JICHCTBUU JIEKAPCTBEHHBIX
BEIIECTB, UX PA3HOBUIHOCTH
TpancmeMOpaHHBIA CUTHAIMHT. THITBI
KJIETOYHBIX peLenTopoB. MeMOpaHHBbIE:
VMOHHBIE KaHANbI, KATATUTUYECKHE U
conpspkeHnble ¢ G-Oenkamu;
BHYTPHUKIIETOYHBIC: IUTOIIA3MATUYECKUE
u siiepHble. MeXaHU3MBbl JIMTaH]I-
PELEnTOPHOTO B3aUMOJICHCTBHSL.
CenexTuBHOCTH (M30MPATETBLHOCTD)
JeUCTBUS, CBA3b «XUMHUUECKasi CTPYKTYpa
— (hapMaKoJIOTHYECKast aAKTUBHOCTh
BEIIECTB

PapMaKoIOrH4eCcKOi MOTYJISILIUN
CHHAINTUYECKOM XOJIMHEPTrUUeCcKOi
nepenayr. MoseKynsipHbIi MEXaHU3M
neicTBus U (papMaKkoIoruyecKue
cBoiicTBa MX0JIMHOOIOKAaTOPOB,
TaHIJInO0JI0KAaTOPOB U Kypapenog00HbIX
cpenctB. PapMakoJIOTHYECKas peryJIsanus
aKTUBHOCTH aJJpEHEprMYecKoro CHHarca.
ANpEeHOMUMETHKH, aJIpeHO0JIOKATOPHI,
CHUMITaTOJTUTHKH.

MonexkynsapHas
(hapMaKoIOTUsaHTHAIIEPTUIECKUX
cpencTB. ' mCTaMMHOBBIE pelENTOPHI:
THUTIBI, MOJIEKYJISIPHAS] OPTaHU3AIIHSL.
Crabunuzatopsl MeMOpaH TY4YHBIX
KJICTOK: MOJIEKYJISIPHBIA MEXaHU3M
JeNCTBHS, 0COOEHHOCTH KIMHUYECKOT0

HccnenoBatensckas paboTa
«JKCIepUMEHTA 10
ONPEIETCHUI0 TOKCUYHOCTH
BEIIECTB Ha apTEMUTUIX).
[IpakTuyeckas padora
«Kapra sxcnpeccun

10 aMHHOBBIX U
CEpPOTOHHUHOBBIX PELIETITOPOB
B MO3T'€ MBILLIECI.
HccnenoBarenbsckas pabora
«IToBeneHueckre TeCThl HA
pbeiOkax Danio rario.
CaeTio-TeMHasi Kamepay.
HccnenoBarensckas pabora
«IToBenneHueckne TECTHI HA
pBhIOKax Danio rario.
OTKpBITOE TOJIE.
UccnenoBatensckas pabora
«lToBeneHuecKrne TECThl Ha
pBIOKax Danio rario.
CraiiHoe oBeJICHHUEY.
[IpakTuueckas pabora
«BnugHue agpeHanuHa Ha
CEpJCUYHbIE COKPAIICHUS
(mporpammHoe
obecrieueHue).
[IpakTuueckas pabora
«['ucronoruueckue
npenapaTrsl UMMYHHOU
CUCTEMBIY.

[IpakTuueckas paborta
«I'ucronorunueckue
Ipernaparsl HEPBHOM
CUCTEMBD».




MIPUMEHEHHUSI, TOUKU MPUIIOKEHUS
NEeHCTBUS HHTUOUTOPOB JIUIHIHBIX
MEJIUaTOPOB.

MexaHu3m 1eUCTBUS U IPUMEHEHUE
MpenapaTroB, CTUMYIHPYIOIIUX TPOLECCHI
nMMyHUTeTa. PapMaKoIorudyecKas
XapaKTEPUCTUKA UHTEPIICUKUHOB:
MOJIyYEHUE, MEXAHU3M JICHCTBUS,
npuMerenne. OCHOBBI MTAaTO(U3HOIOTHH
ocTpo(a3zoBOro OTBeTa, MEAUALIUS
BOcHajgeHus1. MOJIEKyJIIpHBIM MEXaHU3M
MIPOTUBOBOCHAIUTENIBHOTO AEHCTBUSA
[JIIOKOKOPTUKOCTEPOUIOB, HECTEPOUTHBIX
MIPOTUBOBOCHAIUTEIBbHBIX CPEACTB.
[TonsiTue 0 HapKO3€ U HAPKO3HBIX
npemnaparax. KineTounslii 1 HEpBHBIN
Hapko3. dapMakoIoruyecKast
XapaKTEPUCTUKA OTAEJIbHBIX IPYIII
HapKO3HBIX CPEJICTB.
[locnenoBarenbHOCTh ACHCTBUSA Ha
LEHTPAIBHYIO CUCTEMY.
®dusnonornyeckuii coH; ¢a3bl cHa. Bub
HapyueHui cHa [lonstue o
MEIMKaMEHTO3HOM CHE U CHOTBOPHBIX
npenapaTtax (TMIIHOTHKAX).
MonekynspHbie aCIEKThI
Honuuenuuu. OnuaTtHele PelenTOpPHI,
UX THUIBL. JHKe(aTuHbl U SHAOPPUHBI

- DHJIOTCHHBIC JIMTAHJbl OMUATHBIX
PELENTOpPOB.

AHTHTICUXOTHYECKOE JEeHCTBHUE, BIIMSIHHC
Ha (QYHKIUIO YKCTPAUPaAMHUIHON
CUCTEMBI, SMOIMOHAIBHYIO cdepy,
PBOTHBIH LIEHTP, apTepUATILHOE
JaBJIEHUE, IIEHTP TEPMOPETYJISAIINH.
MonekynspHble MEXaHU3MBbI 1€UCTBUS
HEUPOJICTITUKOB, BIUSHUE HA
nojaMHHOBEIE, CEPOTOHHMHOBBIE,aTPEHO-
Y TUCTAaMUHOBBIE PEIETITOPHI, UX
JIeiCTBHE Ha KIIETOYHBIE MEMOpaHBbI, Ha
JIETTOHUPOBAHNE TKAHEBHIX MOHOAMUHOB.
[ToTenuuman-3aBrucUMbIE HATPUEBHIE
KaHaJIbl KaK MUIICHH JIEUCTBHUS MECTHBIX
aHecTeTHKOB. CriocoObl HHTMOUPOBAHUS
MOTEHITNAT3aBUCUMBIX HATPUEBBIX
KaHaJIOB MECTHBIMU aHECTETUKAMHU.




HOYPOYHOE INIVIAHUPOBAHUE

5,6 KITACC

n/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoa
bHbIE
padoThI

IIpakTuyec
KHe padoThl

Jara
U3yYeH
us

DJIEeKTPOHHbBIE
uudgposbie
o0pa3oBarteib
Hble pecypchl

CBoiicTBa 1
CTPOCHUE KUBBIX
OpraHU3MOB
(cTpoeHuE KIETKH)

Bun, ocods —
OpraHu3M Kak
eIuHas CUCTEMA

ITonsarue
rOMEOCTa3a >KUBOI0
Opranm3Ma
CnocoOsl ero

MoAACPIKAHUATOMEO
cTasa

OrpanuyeHus
MOP(}OIIOTHUECKUX H
bu3HONIOrHUeCcKux
ajanTanui

[Touemy opranu3Mbl
HE CTaHOBATCS
OECKOHEYHO
OOJIBIIINMU,
MaJICHBKUMH,
BCESITHBIM

DakTOopsI
OKpYKaIoIei cpeabl
(abmoTuueckue,
OMoTHYECKHE,
AHTPOIIOTE€HHBIE)

IIpakTrueckoe
3aHatue «LBer u
TEIIO»

[Ipumepsr
a0MOTUYECKUX
¢bakTopoB,
OKa3bIBAIOIIUX
OCHOBHOE BIIMSIHUE
Ha
JKA3HEIESITENHLHOCTD
JKUBBIX OPTaHU3MOB:
TEeMIIepaTypa, CBET,




BJIA’)KHOCTb

10

[IpakTnueckoe
3aHsaTue «4rto
pacTBOpsIETCS B
BO/IE» (3KCIIEPUMEHT
«Kuakuii 1om»)

11

12

[Tpumepsl
a0MOTHYECKUX
(hakTopoB,
OKa3bIBAIOIITNX
OCHOBHOE BIIUSIHUE
Ha
KU3ZHEJEATEIIbHOCTD
JKUBBIX OPTaHU3MOB:
TeMIeparypa, CBeT,
BIIQXKHOCTH

[IpakTryeckoe
3ansaTue «npdysus
BEILECTB B BOJIE
(pacTBOpBI)»,
«JIBrxeHHne
pacTBOPOB 1O
LBETKY».

13

14

OCHOBHBIE
3aKOHOMEPHOCTH
MIPUCTIOCOOICHUS
JKUBBIX OPTaHU3MOB
K a0MOTHYECKUM
¢dakTopam

[IpakTrueckoe
3aHsaTue «Jlem
TJIaBaeT B BOJIE
(aficbepru,
3amep3aHue
BOJIOEMOB)»

15

16

IIpakTrueckoe
3ausTue «Jlen
IJIaBaeT B BOJIE
(aiicOepru,
3amep3aHue
BOJIOEMOB)»

[Ipucnocobnenus x
OCHOBHBIM
a0MOTHYECKIM
dakTopam:
TeMIeparypa,
BJIQXKHOCTbH H CBET.
[IpakTrueckoe




3ansaTHe «Kak
JKUBOTHBIE TIJIABAIOT
B BOJIE»
(OkcnepuMeHT ¢
MTATICTKOM )

17

18

19

HccnenoBarenbckue
pabotsl «Bnusiaue
cBera (Tera,
BJI&KHOCTH, COCTaBa
MIOYBBI) HA PACTCHHS
B €CTECTBCHHBIX HJIU
UCKYCCTBEHHBIX
YCIOBHSIX» (Ha
JOCTYITHOM
MaTtepuae)

buotnueckue
(hakTopBHI.
3aKOHOMEPHOCTH
pa3BUTHUA
MEXBHUJIOBBIX
B3aMMOOTHOILICHHI

Kospomronus
(XUIIHUK-KEePTBa;
napa3uT-X0351H)
OBOJIIONHUS
cTpaTeruu
JOOBIBaHHUSI TTHIIH.
CounanbHOCTb.
Buasl BceneHpI.
[Iepeuens pacrenuit
BpEIUTENEH.

20

21

HccnenoBaTensckas
paborta
«Pacnpoctpanenue
BUJIOB-CHHAHTPOTIOB
B Halein
MECTHOCTH)

Hccnenosarennckas
pabota
«Pacnpocrpanenue
BUJIOB-CHHAHTpPOIIOB
B Halllei
MECTHOCTH»

22

AHTpPOIIOTE€HHBIE
daxropsl. [IpaBaa
7, 4TO
MePBOOBITHBIE JIFOAN
JKUJIU B TADMOHUU C




pUPOAON

23

24

25

OnoMalnrHuBaHue U
npupydeHue
KUBOTHBIX U
pacrenuii. 3auem
cracartb
BBIMUPAIOLIUE BU/IBI,
KaK 3TO JIeJaTh.
Kynberypasie
pacTeHus U ux
JTIUKHUE TPEKH.
[ToueMy BaxkHO UX
COXpaHATH

IIpakTnueckas
pabora
«Pa3noobpasue
KYJIbTYPHBIX
pacTeHuil B BalleM
pEruoHe»

HccnenoBarensckas
pabota «BnusiHue
AHTPOTIOTEHHBIX
(dakTOpOoB Ha
pa3BUTHE PACTEHUI
B
ropoJie/HaCeIICHHOM
MYHKTE

26

Paznoobpasue
KYJIbTYPHBIX
pPacTEeHHUH U UX
3HAYCHHE B )KU3HU
yenoBeka. KpacHas
KHUTA Ballen
TEPPUTOPHHU.

27

28

29

Oco60 oxpaHsiemble
TEPPUTOPUH,
3aI0BEJHUKN
Poccum n mupa.
buocdepa — ogna u3
BAKHENIINX
00oJ104eK 3emMiu.
Yro Takoe
«OKOJIOTHYECKHE
HUILIN» U KaK OHU
dbopmupyrorcs?
®opMupoBaHue
3HAHUU 110
61opa3zHO00pa3HI0




JKU3HEHHBIX (hopM,
MOBEICHYECKHUX
MIPUCTIOCOOJICHUH,
Mo (pUKAITMOHHAS
W3MEHYHMBOCTH (Ha
0a30BOM ypOBHE).
PacturennHbIC
COOOIIECTBA K UX
TUIIBL. Pa3Butne n
CMEHBI
PaCTUTENBHBIX
COO0IIECTB

HccnenoBaTensckue
paboThI

30  «®Deunonoruueckue
HaOJIFONEHUD)

HccienoBarensckue
paboTsl

31 | «DeHOIOrHYeCcKue
HaOJIFONEHUD)

HccenoBarennsckue
paboTsl

32 | «DeHOIOrHYECKHUE
HAOJIIOICHUS

HccnegoBarennsckue
paboThI

33  «®Denonoruueckue
HaOJIFONEHUD)

OBILIEE
KOJIMYECTBO YACOB
T10 TIPOTPAMME

34




7, 8 KIIACC

KoauuyecTBO 4acoB

Kontp Jlara DJIEeKTPOHHBIE
Tema ypoka 0JIbHBI IIpakTnyec u3yden uudposbIe
n/ Bcero e KHe s o6pasoBarein
I padort padoTbI HbIe pecypchl
bl
Uro-Takoe
pacTEeHHUEBOICTBO:
1 OCHOBHBIE  (DaKTOpPBI 1
BBIpANBAHUS
pacTeHuil.
Hctopuss  pa3Butus
arpOXUMHUYECKUX
3HaHu# (pabotel M.B.
JlomoHOCOBa, 10.
JInbuxa,  byccenro,
2 B.B. JlokyuaeBa, K.A. 1
Tumupszena, IL.A.
Kocteiuena, J.H.
[IpstHuIHUKOBA u
Jp.)
[IpaBuna mocTaHOBKU
arpod’KCIIEPUMEHTOB.
3 [TocTtanoBka 1
HKCIIEPUMEHTOB c
pPaCTeHUSIMH.
Hccnenosarensckas
pabora  «®PakTopsl,
4 BITUSIOLINE Ha 1
mpopacTaHue  CeMsH
(pocT MPOPOCTKOB)»
Bri6op TEMBI,
COCTaBJICHUE
TUMOTE3bl, WENH W
3a/1a4  HKCIIEPUMEHTa
5 1o BBIpALIBaHHUIO 1
pacteHui B
KOHTPOJIUPYEMOU
cpene
KoHntpoinn,
MOBTOPHOCTH,
6 MIPOBEICHHE 1
HKCIIEPUMEHTA
[InmanupoBanue
7 SKCTIEpUMEHTA. 1

Onenka pe3ysibTaToB




IKCIIEPUMEHTA

OcBoeHne
TCXHOJIOT'NHU
KPYTJIOTOAUYHOTO
BBIpaH_II/IBaHI/ISI
caJlaToB n
MHUKPO3€JICHU B
KOHTPOJIUPYEMBIX
I/ICKyCCTBeHHBIX
YCIIOBHSIX.

Bona. PactBop.
BriTsbkka. AHHOHBI,
KaTHOHBI,
AJIEKTPONPOBOAHOCTD
u pH pactBopa. Ponb
XUMHYECKHUX
3JIECMEHTOB B IMUTAaHUH
pacTeHui

10

ITonyuenue
IIATATEIbHBIX
BELIECTB PACTCHUSIMH.

11

[TpakTnueckast paborta
«Cxembl
MUTATENbHBIX
pacTBOPOB. Pacuer
03 ynoOpeHuit s
MUATATEIbHBIX
pacTBOPOB»

12

13

Y noOpenus:
OpraHUYECKHUE,
MUHEpaJbHbIE,
MUKpPOOHOJIOTHUYECKUE
.Tunsl MATAHUSA
pacTeHuM.

Bosgymnoe u
MUHEpaIbHOE
(KkopHEBOE) MHTaHUE
pacTeHuH.

[IpakTuyeckas padota
«IIpaBuia
CMEIITBaHHS
y100peHuit»

14

Tpancnopt
MUTATEIbHBIX
BEIIECTB  PACTCHUM:
BOCXOIALIUN u
HUCXOISIIHH TOK.
[TpakTrueckasi pabota




15

16

17

«ITuTanne pacTeHui:
TEXHOJIOTUA
MPUTOTOBJICHUS
IIUTATCIBbHBIX
pacTBOpOB TUIS
pa3sHBIX KYJIBTYP»

Baxwueiimue
KaJInIHBIE,
dochopubie u
a30THBIE yH0OpeHus,
170, CBONCTBA.
[IpocTeie U ciOXKHBIE
ya00peHust
[IpakTuyeckast pabora
«MOHUTOPUHT
MUHEPATHLHOTO
MUTaHUS PACTCHUI»

18

19

20

21

Poctr wu  passurme
pacTeHuii: 3TaIlbl
OHTOTEeHEe3a, PaKTOPHI,
BIMSIOIIME Ha POCT
pacTeHu: CBET,
rycrora HOCAZIOK,
nuTaHue, cyocTpar

[IpakTuueckas padota
«PacturensHas
JTMarHOCTUKAY

OcobenHocTH

ITUTaHUS pacTeHui
a30ToM. A30T U €ro
3HaUCHHE B JKU3HHU
pacTeHuN. ®opMmBbI
a3oTa H X
[IPEBPAILEHUE B II0YBE

Ucrounuku docdopa
ISt pacTeHusl.
3HaueHue
docdopcoaepranmx
COCIMHEHUN B KIIETKE.
Ponb
MaKpOIPTHYECKUX
coeauHeHuit ocdopa
B JHEPreTHICCKOM
oOMeHe.

22

Bmmsgane xamma Ha
dbuznyecKkue CBONCTBA
MPOTOIIIA3MBI, Ha
bepMeHThI




YTJIICBOIOPOIHOTO

obMeHa, CHHTE3
o6enkoB u gap. Pomb
KaJIus B
O JIICPIKAHU T

WOHHOro OanaHca B
TKaHAX, B IpoIEeccax

CaMOPETYJISIIHH.
Perynstopnas u
CTPYKTYpoOOpa3oBaTe
JbHAS POJIb KaJbLUS.
VYuactue B
00pazoBaHUH

KJICTOYHOM  CTCHKH,
NOJIeP)KaHUu U

CTPYKTYpbl MeMOpaH
U peryiasmus — ux
MIPOHUIIAEMOCTH
3HaueHue MarHus B
METa00I13ME
pacrenuii. Maruuii B
cocraBe XJjopoduiia,
CXOJICTBO

23 xuopoduiia u
reMOoTJIo0nHa KaK
CBUJICTEIHCTBO
eMHCTBA
OpPraHUYECKOT0 MHUpa
Cepa 1 ero OCHOBHBIE
COEIMHEHUS, UX POIb
B CTPYKTYPHOM
OpTraHHU3aINK KIETKH,

24  ygactue B
OKHUCIIUTETHHO-

BOCCTAHOBHTEI
BHBIX PEAKITHIX
MuKkpo371eMeHTHI.
[IpencraBnenus 0
poiu
MHUKpPOIJIEMCHTOB B
MeTabonu3me
pacTeHuM.

o5 OcobenHoctu
MOCTYTUICHUS

MHUKpPO3JIEMEHTOB B
pactenusi. CuHeprusm
u aQHTaroHU3M
JJIEMCHTOB INUTaHUA
pacTeHun




PacturensHas

JMarHOCTHUKA u
METOIbI

26  uaeHTHUKAIUU
HEII0CTaTKa/M30bITKA
3JIEMEHTOB IMUTAHUS
HccnenoBaTennckas
pabora «Orenka
BIUSHUS  Pa3IIUYHBIX
3JIEMEHTOB Ha

27  COCTOSIHME pPACTCHHH
(cocraBieHue
Pa3TUYHBIX
MTOKOPMOK )»
HccnenoBaTenabckas
paborta «OrneHka
BIUSHHUS  Pa3JIMYHBIX
3JIEMEHTOB Ha

28  cocTOosHHME paCTCHHM
(cocraBieHue
Pa3ITUYHBIX
MTOJKOPMOK )»
ITonsTue 0
perymsropax — pocta
pacTeHuil.
Crumynaropsl  pocrta

29 - (bUTOTOPMOHBI
(ayKCHUHBI,
ruO0epeINHEI,
ATOKUHUHBI )
Hccnenosarennckas
pabota «Bausaue
reTepoaykcruHa Ha
npopactanue (pocT Ha

30 | pasHBIX CTamusAX, B
pa3HbIX YCIOBUSIX)
Pa3TUYHBIX
pacTeHUuN»
OUTOMOHUTOPUHT U
OIlEHKA COCTOSIHUSI
pacTeHUN.
CoBpemeHHbIE
CIIOCOOBI
MOHHTOPHHTA.

31 3amuTa pacTeHHil OT

BpPEIIUTEINICH: OCHOBBI
onomerona

Wuruburtopel  pocra




32

pacTeHui: 1.
MPUPOJIHBIC
(abcum3oBasi KHCIOTa
u HEKOTOpPBIC
(dbeHonpHBIE BELIECTBA
(uxymaposas,
KOpHUYHas,
CATUIIUIIOBAS
KHCJIOTHI). 2.
CUHTCTHUYECKUE
(MophaKkTUHBI,
peTapaaHThI,
nedoTuaHThI,
JIECUKAHTBI,
repOUIIHIbI)

33

Bonnas, necuanas wu
MOYBEHHASI KYJIBTYPHI,
UX T[pPUMEHEHHE B
BBIpAIIUBAHUHT
pacTeHuit

34

IIpoBenenue BOIBI B
KOpHE W  cTeOue
pacTeHuM.
[TpakTrueckas pabota
«KopueBoe
JTABJICHHE)

35

Bonnebrii peXKUM
pacTeHui: CTPOCHUE
YCTBUIL: (bakTopsl,
BIUAIONINE Ha HX
packpbITHE u
3aKphITHE. 3HAUYCHUE
MeXaHu3Ma
peryJsiiuu UCTIapeHUst
BJIar'Ml paCTEHUEM

36

37

[Tpaktuyeckas pabora
«IIpuroroBiieHne
npernapara YCTBHIL
METO/IOM CIIETKa

DoTOCUHTE3 -
YHUKAIBHBIN IIPOLIECC
pactenuii. TemHOBas
u cBeroBas  (haswl
dorocuHTeE3A.
3HaueHue
dboTocuHTE3a TUTST
JKUBBIX OPraHU3MOB

[IpakTuueckast pabota




38

«DyHKIMOHATbHAS
JIHarHOCTHKA
pacteHui o
aKTHUBHOCTH
XJIOPOTLIIACTOBY

DakTopbl pocra
pacTeHuii: BO3AYX H
aspanus. IlomzemHoe
JIbIXaHUE  pPACTCHUM:
COCTaB  ITOYBEHHOI'O

39
BO3/yXa, Ta3000MeH.
["a3000MeH npu
0OeCrIOUBEHHOM
BbIpalMBaHUU
[TpakTrueckast paborta
«/lpIxanue pacTeHui:
OIICHKA

40  WHTCHCHBHOCTH
JIbIXaHUsl PACTCHUW H
TUIOJIOBY.
Kak denoBek ctan
UCIIOJIb30BATh
pacteHus? CBs3b
pa3BHUTHS

41 | puBWIM3ALUUA
YeJI0BeKa u
0JIOMAIlIHUBAHUS
pacTeHui
JlomecTukarus.
HacnenctBeHHOCTh U
U3MEHUYUBOCTD —

4p  OCHOBHBIC CBONCTBA
JKUBBIX  OPTaHU3MOB.
HN3menunBocTh. Buasl
U3MEHYUBOCTD
[IpakTuyeckas padota
«IpenensHO
JIOTTYCTHMBIE
koHneHTpanuu (ITJIK)

43 w MeToABl KOHTPOJS
0e30MacHOCTH
PaCTHTEIBLHBIX
MPOJYKTOB MTUTAHUS
I'en —marepuanbHbIl
HOCHTEITh

44  HacleNCTBEHHOCTH WU

U3MEHYUBOCTH
HyxnennoBbie




45

46

KUCJIOTHI.
Jlokanm3amus
T€HETUYECKOTO
Marepuaia B KIETKe

Jenenue KJIETOK.
Pennukamus JJTHK

47

48

OcHoBHas orMa
MOJIEKYJIAPHOMN
OHOJIOTHH.
Tpanckpunuus.
Tpancnsuus.
Myrauuu

DddekT

OYTBUIOUYHOTO
TOPJIBIIIKA u
TeHETUYECKOE
pazHooOpasue

49

Yro Takoe reHOaHK?
3auem COXPaHSITh
TE€HETUYECKUE
pecypcbl  pacTeHHit?
OcHoBHBIE  CITOCOOBI
COXpaHEHHUs
TE€HETUYECKUX
pECYpcoB  pacTeHHi
(ex situ u in situ)

50

51

3HaueHue pabor
H.M.Basumoga.

3akoH
TOMOJIOTHYECKUX
pAOB. eHTpEI
MIPOUCXOXKICHHUS
KYJIbTYPHBIX
pacteHui
H.N.BaBuiona u
IILM.  JXykoBckoro.
OCHOBHEBIE METOBI
CeJIeKIUU

['ubpuanzanms.
Dopmbl otbopa.
OcHOBHBIE
HaTpaBIIEHUS
CCJICKIIHH:

yIydiieHue
YPOXalHOCTH,
YCTOMYUBOCTH K
OMOTHYECKUM u
a0MOTHYECKUM




dakTopam.
Ecte 1mm Xu3Hb B
npoOupke?

52

53

buorexHomorus
KYJIbTYPHBIX
pacTeHuil.

Kak uyemoBex MOXeET
MOAU(PHUITIPOBATH
pactenus?
I'eneruueckoe
pEIaKTUPOBAHUE

54

CoBpemeHHbIE
MOJIXOJIBI u
JOCTUXKEHUS
TEeHETUYECKOT 0
peAaKTUPOBAHUS
pacTeHuit

55

56

HccnenoBarenbckas
paborta
«Omnpenenenue
ButamuHa C MeTonoM
obpaTHOTO
TUTPOBAHUS B TUIOAAX
Ha pa3HOM  CpOKe
(crroco0e) XxpaHeHHS»

HccnenoBarenbckas
pabora
«Onpenenenue
BuTaMrHa C MeTOoJI0M
obpaTHOTO
TUTPOBAHHUA B ILUIOJAX
HA  pa3HOM  CpOKe
(cmmoco0e) XxpaHeHUs»

57

58

Hccnenosarensckas
paborta
«Onpenenenne
ButamuHa C MeTo/10M
o0OpaTHOTO
TUTPOBAHUS B TUIOJAX
HA  pa3HOM  CpOKe
(crioco0e) XxpaHeHUs»

HccnenoBaTenbckas
pabota
«Onpenenenne
BuTtaMuHa C MeTOIOM
o0OpaTHOrO
TUTPOBAHUS B ILIOJAX
Ha pa3HOM  CpOKe




(cocobe) xpaHEHUs»

59

60

HccnenosaTenbckas
pabora
«Omnpenenenue
BuTtamMuHa C METOAO0M
obpaTHOTO
TUTPOBAHUS B IUIOJAX
Ha pa3HOM  CpOKe
(crtocobe) XxpaHeHHsI»

HccnenoBarensckas
pabora
«Onpenenenue
ButamuHa C METOJIOM
0o0paTHOrO
TUTPOBAHUS B TUIOAAX
Ha pPa3HOM  CpOKe
(crocobe) XxpaHeHUs»

61

62

Hanzemurie U
MOJ3EMHBIE  OpTraHbl
pacTeHui

[ToGer u
BUJIOM3MEHEHHBIN
no0er pacTeHuil.
CrniocoOsI
Pa3MHOXCHHS
pacTeHuit

63

64

65

66

[Tpaktuyeckas pabora
«IpenenpHO
JIOITYCTHMBbIE
koHueHTpauuu (ITIK)
U METOJbl KOHTPOJIA
0e3011acHOCTH
pacTUTEIBHBIX
MPOJYKTOB TUTAHUS»

ITorarne o kadecTBe
MPOAYKTOB IHUTAHUA.
[Tpobrembr
KOHKYPEHLUHU
OTCUYCCTBCHHBIX
MIPOAYKTOB IUTAHHUS C
I/IMHOPTHBIMI/I

Jloructuka [goCTaBKU
u CpencTBa
COXpaHeHUs
IIPOAYKTOB [IUTaHUS
Muxkpo3senens:

IIOJIC3HOCTD n
TCXHOJIOTHA.




XUMHAYECKHUHA aHaInu3
HPOLYKIUN

67

68

HccnenoBaTenbckas
pabora «O1eHka
Ka4yecTBa
BBIPAIICHHOU
MHUKpO3elIeHn» (b0
CBOSI, 100 nus3
Mara3uHa)

OcHoBBI
ceKkTpodoToMeTpuu.
[Torenunomerpusi.
Xpomatorpadus

OBLLEE

KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68




9 KJIACC

Tema
n/  ypoka
n

KoanuecTBo 4acoB

Bcero

KonTpo
JbHbIE
padoThI

IIpakTHyeck
ue padboThbl

Jlara
U3y4eH
us

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibH
ble pecypchbl

Hcrtoxn
pa3BUTHUSA
OJMMIIN3Ma B
Poccun

Onumnuiickoe
JBUKCHHE B
CCCPp u
COBPEMEHHOM
Poccun

Bocnuranue
KauecTB
JTUYHOCTH Ha
3aHATHUSAX
bu3HIecKoi
KYJIbTypOH u
CIIOPTOM

CoOmroienne
MPaBWII TEXHUKH
0€30I1aCHOCTH U
THTHEHBl  MECT
3aHATUH
bu3nIeCKUMHU
yIpaXKHEHUSIMH

TakTnueckas
MMOATOTOBKA
Croco0bI "
MPOLEAYPHI
OIICHUBAHUS
TEXHUKHU
JIBUTATEIILHBIX
JeucTBUM

IInanupoBanue
3aHATHH
TEXHUYESCKOMN
OATOTOBKOM

OueHnBaHue
037I0POBHUTEIHHO
ro s dexTa
3aHATHI
buznueckoit
KYJIbTYpOH




VYnpaxHenus st
KOPPEKLUU
TETOCIOKEHHUS

10

11

Ynpaxxkuenus mis
npopHIAKTUKA
HapyIIeHUs
OCaHKH

AxpobaTtuyeckue
KOMOMHAINU

12

AxpobaTtuyeckue
HpaMHUIBI

13

Croiika Ha
roJIOBE C OIOpPOH
Ha pyKH

14

Kommiekc
YIPa)KHEHU N
CTEM-a’pOOUKH

15

16

17

18

[IpaBuna u
TEXHUKA
BBIITOJTHCHUSA
HOPMAaTHBOB
kommiekca I'TO:
MOJATATHBAHUC M3
BHCA JeKa Ha
HU3KOH
nepeKIanHe
90cM;
MMOJHUMAaHUE
TYJIOBHIIIA u3
MTOJIOKCHUS JICKa
Ha CIIHHE

KoMmOunamms Ha
TMMHACTHYECKOM
OpeBHE

KoMOunanust Ha
HU3KOH
TUMHACTHYECKOU
nepeKIagnHe

[IpaBuiia u
TEXHHKA
BBITIOTHEHHUS
HOPMAaTHUBOB
kommiekca I'TO:
MOATATUBAHUE M3
BHICa HA BBICOKOH
NepeKnaguie —
MaJIbYUKU;
HaKJIOH BIIEpen]




19

20

21

U3  IIOJOXKCHHUS
cros Ha
TMMHaCTHYECKOM
CKaMbe

JlazaHbe I10
KaHaTy B JiBa
npuéma
JlazaHbe I10
KaHaTy B JiBa
npuéma
Uccnenosarenne
Kast pabora
«IKCrepuMeHTa
[0 OTpPEEICHUIO
TOKCHUYHOCTH
BCIIECTB Ha
aApPTEMUIHIX)

22

HccnenoBatenne
Kast pabora
«DKCIIeprUMEeHTa
10 OIPECICHUIO
TOKCUYHOCTH
BCILICCTB Ha
apTEMUIUIX)»

23

HccnenoBatenne
Kast pabora
«DKCIIeprUMEeHTa
10 OIPECICHUIO
TOKCHYHOCTH
BEIIIECTB Ha
aAPTEMHTUSIX)

24

HccnegoBarennc
Kast paborta
«DKCIepUMeHTa
M0 OTpPEEICHUIO
TOKCHYHOCTHU
BEIIECTB Ha
apTEeMUTUSIX»

25

26

[TpakTnueckas
pabora  «Kapra
IKCIIPECCHH
nopaMHHOBBIX U
CEPOTOHUHOBBIX
pelenTopoB B
MO3T€ MBIIIEH
Uccnenosarennc

Kas pabora
«IToBenenueckue




27

28

TECTHI Ha PhIOKaX
Danio rario.
CaeTo-TeMHas
Kamepa»

HccnenoBarennc
Kas pabota
«IloBeneHueckue
TECTHI Ha PhIOKaX
Danio rario.
CaeTo-TeMHas
Kamepa»

HccnenoBarennc
Kas pabota
«IloBeneHuecKue
TECTHI Ha PhIOKaX
Danio rario.
CaeTiio-TeMHas
Kamepa»

29

HccnenoBatense
Kasi pabota
«[ToBeneHueckue
TECTHI Ha phIOKaxX
Danio rario.
Caetiio-TemMHas
KaMepa»

30

31

HccnenoBatense
Kasi pabota
«IToBenenueckue
TECThl Ha PhIOKax
Danio rario.
OTkpbITOE TTONIEY

Hccnenosarennc
Kas pabora
«IToBenenyeckune
TECThI Ha PBIOKAxX
Danio rario.
OTKpbITOE MTOIEN

32

33

HccnenoBarenbe
Kasi pabota
«IloBeneHueckue
TECThl Ha pHIOKAX
Danio rario.
OTkpbITOE TTONTEN

HccnenoBarennc
Kasi pabota
«IloBeneHueckue
TECThl Ha pHIOKAX
Danio rario.




OTKpBITOE MOJIE»

[IpakTnueckas
paborta
«['ucronoruueck
34 wme  mpemapatsl
HEpPBHOI
CHCTEMBI»
OBILEE
KOJIMYECTBO
YACOB o
[TPOT'PAMME

68
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