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MNOSCHUTEJIbBHAS 3AIIMCKA
JlonmonHuTenbHast o0mieoOpa3oBarenbHas —oOmiepa3BuBatonias nporpamma «llo3HaBaTenbHas
OMoJIOTUS» E€CTECTBEHHOHAYYHOW HAINpaBJICHHOCTH, OPUEHTHPOBAaHA Ha pa3BUTHE I03HABATENIbHOU
aKTHBHOCTH, CAMOCTOSATEIIFHOCTH, JIO003HATENIFHOCTH YYAIIUXCA, a TAKXKe Ha JOMOJHEHNE U YIIyOJeHne
IIKOJIBHBIX IPOTrpaMM MO OHOJIOTHH.
[IporpaMma npeaycMaTpUBaeT CTaPTOBbII YPOBEHb OCBOEHUE MTPOrPaMMbI, KOTOPBIH CIIOCOOCTBYET
(opMHPOBAHHUIO UHTEPECA K HAYYHO-HCCIEeI0BATEIbCKON 1A TEIIbHOCTH.

Hoesu3sna u akmyansnocms

Hosusna oononnumenvhoil oouieoopaszosamenvhoil npozpammut «llo3naBarenpHass OUOIOTHS
3aKJIIOYAeTCsl B TOM, YTO KPOME ONpENEeNEHHBIX 3HAHUM M YMEHUN 00ydaromuecs MpoBOAST OONbIIYIO U
HalpaBJIeHHYI0 Pa0OTy IO HAKOIUICHHWIO, PACHIMPEHHUIO U YIIyOJIeHUIO OMOJIOTHUECKMX 3HAHUHM st
MOHMMAHHS OCHOBHBIX TIIOJOXEHHH OHOJOTMM BO BCEM MHOTOOOpa3suu OHOJOTUYECKUX SBICHUH U
IMIMPOKOM JIMara3oHe YPOBHEH OuoJjormueckux mporeccoB. B mporecce oOyuenus, oOyuarommecs
IpUOOPETYT HOBBIE TEOPETHUECKHUE 3HAHUS U MPAKTUYECKUE HABBIKH B 00J1aCTH OMOJIOTHH.

Axmyansnocms npozpammoel 00yCIOBIEHA TeM, YTO OHOIOrHyeckoe oOpa3oBaHHE B COBPEMEHHOM
MHUpE SBJISICTCS HEOOXOAMMOM COCTABIISIFONIEH COBPEMEHHON KynbTypbl. [lomydeHne OHMONIOTHYECKUX
3HaHU#, TpUOOpEeTEHNE OIbITa B OMOJIOTHH, BBHIPAOOTKA COOTBETCTBYIOIIMX YMEHHUI W 3HAHUH, B IIEJIOM
BbIpa0OTKa OMOJOTMYECKOr0 MBIIIJIEHUSI W MHPOBO33PEHUS HCCIEAOBAaHUSA CETOMHSA OAHA U3
NPUOPUTETHBIX 3a7ad pa3BuTus obOmecTtBa. IIporpamma crocoOcTByeT (OPMHPOBAHUIO AKTUBHOU
KU3HEHHOW MO3UIMH OOy4YaroIUXCsl, YTO IMPEANoaraeT rapMOHHUYHOE COYETaHHE TaKUX KauecTB, Kak
CaMOIIO3HAHUE, CaMOpeaTH3allHs, TBOPUECKOE CaMOPa3BUTHE.
Ileoazozuueckan yenecooopaznocms npozpammol

[Temarormyeckas 1e1ecoo0pa3HOCTh MPOrpaMMBI 3aKIIFOYAETCS B TOM, YTO OHA MO3BOJISIET peOCHKY
npuoOpecTy 3HAHMS U YMEHHS, KOTOpPhlE OH B JaJbHEWIEM MOKET HCIOJIb30BaTh KaK B IPOLECCE
o0y4yeHHs B pa3HbIX AMCLUUIUIMHAX, TaK M B TOBCEJIHEBHOW JKM3HU JUIS PEUICHUS KOHKPETHBIX 3a/ad.
[Iporpamma obecrnieunBaeT pa3BUTHE YMEHUW B HAyYHO - MPAKTHYECKOW U HCCIIEI0BATENIbCKON
nesitenbHOCTH. CoO3/1aeT YCIIOBHS Ui TOJHOLEHHOTO Pa3BUTHSI TBOPYECKHX CIIOCOOHOCTEH KaXKIIOTO
oOyuJaromierocs, ykpernjaeHlue HHTepeca K 3aHsITHSIM 110 OUOJIOTHH.

Omauyumenvhvie 0cOOeHHOCIU RPOZPAMMBbL

OTnuure JaHHOW HPOrpaMMbl 3aKJIIOYaeTcs B TOM, YTO MpPOTrpamMMa CYLIECTBEHHO JIOTOJHSET
00bEeM IIKOJBHOW TporpaMMbl mo Owonoruu. Kpome TeopeTHyeckoro Kypca NpeaycMaTpuBaeTCs
3HAYUTEIbHOE KOJMUYECTBO MPAKTUYECKUX paboT,IJIaBHAs 11€Jb KOTOPBIX — COBEPIICHCTBOBAHHE HABBIKOB
MOJIb30BAHUSI MUKPOCKOIIMYECKOW TEXHHWKOH, YMEHHs aHaJH3UpOBATh MHKPOCKOIUYECKHE MPErapaTsl,
paboTtath ¢ repOapHBIM W KOJJICKIMOHHBIM MAaTEpUAIOM, BBIMOJIHATH MPAKTHUYECKHUE 3aJaHUs, pellaTh
camble pa3HOOOpa3HbIe 3a/1a4H €CTECTBEHHO- HAYYHOTO HAIPABJICHUSI.

OOyueHue Mo JaHHOW HpPOTrpaMMe OCYILECTBIAETCS B (opMme JabOpaTOPHBIX U MPAKTUYECKUX
paboT, SKCKypCHH, a TaKkkKe MpeayCMaTpUBACTCS WHIMBHIyaldbHass padoTa C OJAPEHHBIMH JIETHMH H
MOJIFOTOBKA O0YYAIOIUXCS K HAYYHBIM KOH(QEPEHIUSAM U MPEAMETHBIM OJTMMITHAIAM.

[Tporpamma paccuMTaHa Ha JIETeH CpeTHEro MIKOJIBHOTO BoO3pacta. JlaHHBINH BO3pacT SBISIETCS
HEepUOJIOM OTPOYECTBA, Ba)KHEHIIME creruduuecKkue 4YepThl KOTOPOTO MPOSBISIOTCS B CTPEMIIGHUH K
OOIICHUIO CO CBEPCTHUKAMH, TOSBICHWU B TOBEICHHM IPH3HAKOB, CBUCTEIBCTBYIOIIUX O >KEJTAHUU
YTBEPAUTH CBOIO CAMOCTOSTENIbHOCTh, HE3aBUCUMOCTb.

CrtpeMiieHHE TIOAPOCTKOB OBJAJETh PA3IUYHBIMA YMEHHUSIMH CIIOCOOCTBYET Pa3BUTHIO UyBCTBa
COOCTBEHHOM yMEJIOCTH, KOMIETEHTHOCTH U IOJHOLIEHHOCTH.

OTOT TepuoJl XapaKTepU3yeTCs CTAHOBJICHHWEM HM30MPATeIbHOCTH, IEJICHAPABICHHOCTH
BOCTIPUATHS, YCTOHYMBOTO MPOU3BOJILHOTO BHHUMAaHHUS W JIOTUYECKOW MaMATH. B 3TO Bpemsi aKTHUBHO
dopmupyercsi abCTpakTHOE, TEOPETUYECKOE MBIIIICHUE, YCWJIMBAIOTCS WHIUBUAYAIbHBIC Pa3INIHs,
CBSI3aHHBIE C pPa3BUTHEM CaMOCTOSTEIIBHOTO MbIIUIEHUs. MeT CTaHOBIEHHE HOBOIO  YPOBHS
CaMOCO3HaHUSI, KOTOPBI BBIPAXKAETCSI B CTPEMJICHUU TIOHATH Ce€0s, CBOM BO3MOXKHOCTH, CBOE CXOJICTBO C
JIPYTUMHU JETHMH U CBOIO HETIOBTOPUMOCTb.

Cpok peanuzayuu npozpammol u 00vEém y4eOHbIX HACO8:
IIporpamMma paccuntana Ha 1 rog o6yuyeHus. 1 pa3 B HEAEIIO .



B npomecce oO0ydenuss wucmonbp3yercs Takue (QOpPMBI 3aHATHH Kak: KOMOHMHHpPOBaHHOE,
npakTU4eckoe, Oecesia, ONbIThI, SKCIEPUMEHTBI, IKCKYPCHUH.
B nannolt nporpamme oTAaeTcs MpearoyTeHue TakuM Gpopmam, MeToiaM 00yudeHusi, KOTOpble:

®  CTUMYJHPYIOT OOydYaroIuxcs K IOCTOSIHHOMY IIONOJHEHUIO 3HaHUM (Oeceipl, BUKTOPHHBI,
OJIMMITHAJIBI U T.]1.);

e  CroCcOOCTBYIOT Pa3BUTHIO TBOPUYECKOTO MBIIIICHHS, METO/IbI, 0OecreunBaonme GopMupoBaHe
UHTEIJICKTYyaJIbHBIX ~YMEHMM: aHajlu3, CHUHTE3, CpaBHEHHE, YCTaHOBJIEHHE NPUYUHHO-
CJIEZICTBEHHBIX CBS3€H, a TakXe TpPaJUIMOHHbIE METOAbl — Oeceda, HAOMIONEHUS, OIIBIT,
AKCTICPUMEHT, Ta0OPATOPHBIE M MPAKTHIECKHE PAOOTHI,

e o0ecneuynBarOT pa3BUTHE UCCIIEI0BATEIbCKIUX HABBIKOB, YMEHUIl; OCHOB MMPOEKTHOT'O MBIIUIEHUS
oOyyaromuxcst (poeKTHbIe paboThl, MPOOIEMHBINA MOIX0/] K U3yUYEHHUIO OTJENIbHBIX SBJICHUI).

Ha 3aHATHAX IPUMEHSIOTCS 3A0POBbecOeperamue TeXHOJI0THHI:
e uepe/OBaHUE PA3TMYHBIX METOJIOB OOYUYECHUS: CIOBECHBIN, HATJISAHBINA, ayJAHMOBH3yaIbHBIN,
UHAUBUAYaJbHAsL, TPyNIOBas padoTa u 1p.;
e OpraHu3alus NepepbIBOB Uepe3 Kaxable 45 MUHYT ¢ IPOBETPUBAHNEM KaOUHETa;

e MpoBejaeHUE GUKYIBTMHUHYTOK.
HEJIb U 3AJIAYU ITPOT'PAMMBbI

Lean nporpaMmmel: yriayOieHne, paCIIMPEeHUE U CUCTEMATU3AIMS 3HAHUN 00yJaroIINXCsl, pa3BUTHE Y
HUX OMOJIOTMYECKOr0 MBIIUICHUS U MHTEpeca K CAaMOCTOSTEIbHOMY M3yUYEHHUIO OMOJOIMYECKUX HayK,
MOJrOTOBKA K YYaCTHUIO B OJJUMIINA/IaX, KOH(DEPEHIHIX 110 OMOJIOTHH.

3amaun:

Oopazosamenvhole:

e yrIyOoNnATh W paclIUpATh 3HAHUHM, OOyyarolIMXcs MO CIEAYIOIIMM paszienaMm: OOTaHMKa,
(Gu3nonorus pacTeHui, 300J10THsA, OHOJOTUs YEJIOBEKa, HKOJOTUS M PALUOHAIBHOE
PUPOJIOTIOTIB30BAHUE;

e pa3BuBaThb yMeHUS paboTrarb C OWMONOrMYECKMMU NpUOOpaMH, HUHCTPYMEHTAMHU,
CIPAaBOYHUKAMH;, TPOBOAUTH HAOIIOJACHUS 32 OWMOJOTHYECKUMH OOBEKTaMH U COCTOSIHUEM
COOCTBEHHOT'0 OpraHn3Ma, OMOJIOTHUECKUE IKCIIEPUMEHTHI;

® U3yyaTh pOJIb PACTEHUH U )KMBOTHBIX B MaclITa0e MIaHEThl U )KU3HU YEJIOBEKa;

® pacuMpsATh UHTEpPEC K OMOJNIOTHH, CIIOCOOCTBOBATH BHIOOPY YYALIUMHMCS MyTEW NalbHEHIIero
HPOIOJKEHUsT OMOJIOTHYECKOT0 MM €CTECTBEHHO-HAYYHOT'0 00pa30BaHMUs.

Bocnumamenwvnuie:
® BOCIHUTBIBATh OEPEKHOE OTHOILIECHUS K OKPY’KAIOLIEMY MUPY IPUPO/IBL.
Pazeuearwuiue:

® CTaHOBJICHHWE KaK LEJIOCTHOW JIMYHOCTH, HAXOMSAIIEHCS B TapMOHUU C OKPYXAIOIIUM MHPOM,
CIIOCOOHOM K BOJIEBBIM JIEUCTBUSM JJIsl PELLIEHUSI OMOJIOr0- 3KOJOTHYECKUX IIPOOIIeM;

e pa3BMBATh [I03HABATEJILHBIN HHTEPEC K OKPYKAIOIIEMY MUDPY;

e pa3BHUBaTh AHAJUTHUYECKHUH CKiIajla yma, yMEHHE HaOII0AaTh, CpPaBHUBATh, JEJaTh BHIBOJIbI,
000011aTh MOTYyYEHHBIE 3HAHUS.

COJEPKAHUE ITPOI'PAMMDbI

1. Bseaenue. Texnuka 6e3onacnoctu (1 gac).
3HAKOMCTBO C y4alllUMHCS, O3HAKOMJIEHUE UX C LEHTPOM, IUIAHOM pabOThl, YYEOHBIMU OOBEKTAMH,
npaBwiamMu Th u IIb. Mcropus G6uonornu kak Hayku. OCHOBHBIE HampaBieHHsA. 3HAYCHHE HAYKU
Ouosoruu B xu3HU 4enoBeka. [Iporcxoxaenue xxu3Hu Ha 3emiie. [lonpaznenenre npupoabl Ha KUBOE
U HexuBoe. ['paHuubl >xu3HU. McTOpHs CcO31aHUS MHUKPOCKOMA. 3HAKOMCTBO C J1abOpaTOpHOM
(XuMH4eckoif) mocy10i, CTPOEHHEM MUKPOCKOTIA.
Ilpakmuxa: JnaadopatopHasa pabdora CrpoeHne Mukpockona. PabGora ¢ (uUKCUpPOBaHHBIMU
npenapaTamH.
TEMA 1. BOTAHUKA - HAYKA O PACTEHUSAX (5 yacoB)
Teopus Mctopust 6otannku kak Hayku. OOmias XxapakTepHCTHKa IapcTBa pacTeHuil. Mepapxudeckoe
ctpoenue unapcrBa Pacrenus. OcoOEHHOCTH pPACTUTENBHOIO OpraHu3Ma. 3HAu€HUE pPACTECHHH B
IIPUPOJIE U B KU3HU YEIIOBEKA.
Crpoenne kietku. CTpoeHue opraHoujoB u opraHemt. CTpoeHHE KIETOYHOM MeMOpaHbl U



KJIETOYHOW cTeHKu. Kiierounoe sapo. IIpokapuorsl M 3yKapuOThl. SIBJI€HMs IUIa3MOJIM3a H
JeTIa3MOJIH3a.

[lonstne o TkaHsAx. Tumbl pacTUTENbHBIX TKaHeW, UX (yHkuuu. Mepucrempl (IE€pBUYHBIE U
BTOpuYHbIE). [IOKpOBHBIE TKaHH: dMUAEpMa, MepuaAepMa, Kopka. MexaHu4yecKre TKaHU: KOJICHXHMA,
CKJIEpeHxUMa, ckiepeuanl. I[IpoBoasimue TkaHu: Kcuwiiema, ¢uiosma. XIJOpeHXuMa. 3aracarolnue
TKaHU. AdpeHxuMa. BeiienuTenbHble TKaHu.

[Tonstue BereratuBHOrO opraHa. OCHOBHBIE BEr€TATUBHBIE OPraHbl: KOPEHb, CTeOEsb, MOYKA, JIHUCT.
[Tonsatue o KopHe, KaccuuKanys KOpHEH U KOpHEBbIX cucteM. CTpoeHHe U BUIAOU3MEHEHUS KOPHS
(KOpHeIU10/ibl, KOPHEBbIE MIWIIKH, BO3JAYIIHbIE KOPHU 3MU(DHUTOB, KOPHU-TIOJNOPKHU, AbIXaTeIbHbIC
KOpHU (TTHEBMATO(OPHI), XOIYyJIbHBbIE KOPHH, KOPHHU-TIPUIETIKH, BTATUBAIOMINE (KOHTPAKTHIIbHBIC)
KOPHHU, KOPHU-TIPUCOCKU PACTEHUI-1apa3uTOB).

Crebenb — kak oceBoil opraH pactenusi. CTpoeHHe U BbINOJHsAEeMble (YHKIMU. THIBI HapacTaHus U
BETBJICHUS] MOOEroB: JAMXOTOMHUYECKOE (BUJIBYATOE), MOHOMNOJHAIIbHOE, CHUMMOAuaibHOe. DOopMbl
IONIEPEYHOro cedeHus: crebnsd. Bugousmenenue crebis: MoJI3eMHbIE (KOpHEBUINA, KIyOHH,
JYKOBHIIBI); Ha/l3eMHbIE (YCBI, COUHbIE TIOOETH y CTEOJEBBIX CYKKYJIEHTOB, KOIIOUKH, (PUIIIOKIAINH,
YCHKH).

Kiaccudukanus modek mo CTpoeHHIO, pacroiokeHnto Ha nodere. Ctpoenne nucta. THIBI JIMCTOBON
rwiacTUHKH. [loHsTHE O cronbuaroi u rybouaToi TkaHu. PYHKUIMHU JUCTA. YCThHIA M UX (YHKIHU.
Bunonsmenenmne nmcra.

Crpoenne tunuyHoro 1perka. CTpoeHue okojoluBeTHHKa. CUMMETpHs BEHUYHKA: aKTHHOMOP(QHBIE,
3UroMmopgHble, acCUMETpUYHble IBETKU. AHAponeil. [mHeunel (amokapnHbIi, LEHOKAPIHBIN).
®opmyJipl IBETKOB. JlarpaMmsl IIBETKOB. J[ByJOMHBIE U OTHOAOMHBIE PACTEHUS.

OnblIeHHe pacTeHUM U ero pasHoBuaHoCcTH. OmiogoTBopeHue. [[BoiiHoeomtogorBopenue. CtpoeHue
wiofa. Tumpl IJIONOB MO CTPOCHUIO OKOJIOIUIOJHMKA: CyXHE€, MHOTIOCEMSIHHBIE, BCKPBIBAIOILNECS
(ucroBka, 000, KOpoOOYKa, CTPYYOK, CTPYy4YOue€K), CyXHe, OJHO- ¢ MHOTOCEMSHHBIC,
HEBCKphIBatoluecs (OpelieKk, Opex, CEeMsHKA, 3€pHOBKAa); COYHbIE, OJHO- W MHOI'OCEMSHHBIE,
HEBCKpBIBaroIIMecs (KOCTSAHKA, SAT0J1a, 3eMJITHUUMHA, 10J10K0, THIKBHHA, ToMepane). Kimaccudukarms
IUIOZIOB 1O THUIly THHELEs: aloKapIHble, CUHKapIIHble, MapakaphHble W Ju3ukapnHsle. CTpoeHue
ceMeHH. TUIBI paclipoCTpaHEHUS CEMSIH.

JlaGoparopnas padora M3ydyeHue cTpoeHUs KOPHS.
JlaGopaTopHas pa6ora . Mopdosorus u anaToMusi cTeoJ1s.
JlaGopaTtopnas padora . MI3ydeHue reHepaTUBHBIX OPTraHOB MOKPHITOCEMEHHBIX.

TEMA 3. PA3HOOBPA3UE PACTEHUH (5 uacos)

Knaccudukanus  pacrenuii.  buHapHas  HOMEHKIaTypa.

PazHooOpasue pacTeHmii pa3HbIX KIIMMATUICCKUX YCIOBUH.

Onnoknerounble Bogopocnu. Otaensl CuHe-3e5eHbie BOJOPOCn; 3eJIeHbIe BOAOPOCn; JJuatoMmoBbie
Bojiopociu;, bypeie Bomopociu; KpacHeie Bomopociu. OOmasi XapakTepUCTHUKA, CHCTEMAaTHKA,
3HAYEHUE B MPUPOJE U JJISl YETIOBEKA.

Oco0OeHHOCTH CTpOCHHS, pPa3MHOKEHHWE, cHUcTeMaThka, 3HadeHue. Kiaccel: IleueHOuHBIE MXH,
Jlucroctrebenbubie mxu. [Topsinku 3enenbie mxu, CharHoBbie MXH.

Oco0eHHOCTH CTPOEHHUS IIAYHOB, Pa3MHOKEHUE, CUCTEMATHKA, POJIb BIPHUPOJIE U B dKU3HU YETIOBEKa.
Oco0eHHOCTH CTPOCHHS XBOIIEH, pa3MHOKEHHUE, CHCTeMaTHKa, 3HaueHne. OCOOEHHOCTU CTPOCHUS
NarOpPOTHUKOBUIHBIX PAaCTEHUM, Pa3MHOXKEHUE,

CHCTEeMaTHKa, 3HaueHue. [[anmopoTHUKOBUIHEIE.

Crpoenue, pa3MHOXKEHUE, SKOJOTHSI, CUCTEMATUKA, 3HAUYEHHUE B MPUPOJE, U B KU3HU YEIIOBEKA
TI'onocemennrix. Knaccer CaroBHuKOBEIC, | MHKTOBBIE, XBOMHEIC, | HeToBBIC. I 0JTOCEMEHHBIE.

OO01mmas xapakTepucTUKa MOKPHITOCEMEHHBIX pacTeHui. OTnuuntenbHbie YepThl [IoKphITOCEMEHHBIX U
l'onocemennpix pactenuii. Cucrematuka. Ilokpeitocemennbix. Kiaccel  OpHomonbHBIE U
JBynonbHble, oTinuuTenbHble Npu3Haku. CemeiicTBa kiacca J[BynonbHble: JIroTukoBbie, Po3oBble,
bo6ogsie, Cenpaepeitnnie, Kanycrasie, SIcHoTkoBsie, bypaunukossie, Hopuunnkossie, [lacienoBsie,
Actpossie. CemelictBa knacca OnHononbHbie: Jluneiinsle, JIykoBeie, CriapkeBble, AMapUICOBBIE,



Hpucossie, OcokoBbie, MsaTnukoBbie. Peakue pacTeHus: ANTaiickoro kpasi.

JlabopaTropHnasi padora V3ydyenue pazHooOpas3usi BOJIOPOCIEH.

Jla6opaTopuas padora Ne 17. [ledenounsie mxu, JIuctocrebenbubie Mxu 3enenbie Mxu, C(harHoBble MXU.
Hrpa «Husmmue pacteHusi AJITaiicKOro Kpas»

JlabopaTopHas padora CTpoeHHs NaNOPOTHUKOBUJHBIX PACTEHHM, pa3MHOXKEHHE

JlaGopaTtopnas padora. lI3yueHne rosoceMEHHbIX PACTEHHI

OtnnuutenbHble 4epThl [10KkppITOCEMEHHBIX U | 0JI0CEMEHHBIX PACTEHUH.

TEMA 4. IAPCTBO I'PUBBI. IAPCTBO BAKTEPUMH, TUINAMHWUKH (4 uaca)

Crpoenue, pasMHOXXeHHE U 3koorusa. Cucremaruka. ['puOsl- canpodutsl u mapasutbl. Cheq00HbIE U
sanoBuTbie TpuObl. Oxpansembie TpUObl AnTaiickoro kpas. Pons rpuOoB B Tpupoje U B KU3HHU
yesioBeka. JInmaiinuku. HakunHele, 1McTOBaThIe M KyCTHCThIE JIMMIAMHUKU. CTpOEHHUE JIMIIAMHUKOB.
3HayeHue B MPUPOJIE.

[Tonsarue o mukpobuonoruu. O6mas xapakrepucrtuka. Popma GaxTepuii,crpoeHre. TUbl ABHKEHUS,
pa3sMHOXKEHHe, MeTabonu3M. Okojiorus Oakrtepuid. 3HaueHUe OakTepuii B TPHPOAC, CEITHCKOM
XO35ICTBE, MEAUIIMHE, MpoMbIIIIeHHOCTH. OmnacHble Oakrepun. [loHATHE O CcaHUTApHOM
MHUKPOOHOJIOTHH.

Ilpaxmuxa (8 yacos)

JlabopaTtopnasi pa6Gora I3ydeHwe CTpOEHHS | TIPOLIECCOB JKU3HEACATEIHLHOCTH TPUOOB U
JIMIIAKHUKOB.

JlaboparopHnasi pabora l3ydenue paznooOpasusi OaKTepuil.

TEMA 4. OCHOBbI ®U3UOJIOT'M PACTEHHUM (6 uacos)

Tunsl nuTaHusi pacTeHUl (MHUHEpaJIbHOE, OPraHUYECKOe, BOJHOE, BO3AYILIHOE, PaCTEHUS-XUITHUKHY,
pacTeHus-apa3uthel). Poib pazauyHBIX MHKPOIJIEMEHTOB B JKU3HEAEATEIBHOCTU PACTHUTEIBHBIX
OpraHu3MoB, yaoOpeHus. [Ipu3Haku HeXBaTKM HEKOTOPBIX 3JIEMEHTOB nuTaHus. KopeHb — Kak
OCHOBHOI1 OpraH MOIJIOIIEHUs BOABI U HOHOB.

[Tonsatue o dhorocunTese. Jluct — kak opran GorocuHTEe3a. XITOPOOUIT U JPYTHUE MTUTMEHTHI JIUCTA.
Poib poTocunTe3a Ha TUIAHETE.

[lonsiTue o apixanuu pacteHuid. TpaHcnupanus. 3Hau€HUE JIbIXaHUS U TPAHCIUPALMU JJIsl PACTEHHM.
JIuct — KaKk OCHOBHOM OpraH TpaHCIHMPALUH.

O06o001eHre 3HaHni: CpaBHEHUE TTPOIIECCOB JAbIXaHUS U POTOCHHTE3A.

Tunsl pa3sMHOXKEHUS. 3HAUEHHUE PA3HBIX BUAOB PA3MHOKEHUS AJIS )KU3HEAEATEIbHOCTU PACTEHUH.
Pa3mHOXkeHNe TUCTOBBIMU U CTE0JIEBBIMU YEPEHKAMU, KOPHEBBIMH OTIPHICKaMU, BBIBOJKOBBIMU

MOYKaMH, TyKOBHUIIAMH,KITyOHSIMH, ycamu. BeipamuBanue pactrenuil. [lousatue o JIBUKEHUH
pacTeHui. Tponusmel, HacTUUU TaKCUChL. PDOTONEPUOIU3M.
Ipaxmuka

IIpakTuyeckass padora 3ano)keHHE OIbITa «0Opa30BaHUE KpaxMalia B JINCThSIX PACTCHUIN.

JlabopaTopHas paGora /[pixaHue pacTeHUI

JlabopaTopnasi pabora PazMHOXeHHE PAaCTCHUI BEreTaTUBHBIM CIIOCOOOM.

TEMA 5. 300JI0I's1 — HAYKA O J)KUBOTHBIX (10 1yacos)

Teopusi Vcropusi 30010orum kak Haykd. l[lapcTBo >kuBOTHBIE. YUepThl CXOACTBA U pa3IUyuUs

KUBOTHBIX M pacreHuil. CucremaTuka. 3HAu€HUE 300JIO0TMM B JKM3HM denoBeka. [lonsatue o

TEIUIOKPOBHBIX M XOJIOJHOKPOBHBIX JKMBOTHBIX (roMoioTrepmusi U mnodkuinorepmus). Pabora ¢

TECTOBBIMU 3aJJaHUSIMH, KPOCCBOPIAaMH.

CXOJICTBO M pa3Iuyusi pAaCTUTENIBHON M )KUBOTHOU KJIeTKH. CTpoeHne opraHonaoB. CTpoeHHe KIETOYHOM

MeMOpaHsbl. [loHsATHE TTUKOKAINKCA .

OO6mas xapaktepucTuka TkaHed. CTpoeHne W (GYHKIHMHM pPa3HBIX THUIIOB TKAaHEW: JMHUTEIMAIBLHOM,

COCIMHUTENIHONW, MbIIeYHOH u HepBHOH. [lonarme 00 oprane u cucTeMax OpPraHoB, HX

kinaccudukanus u GyHKIUH

OOmasixapakTepucTuKa npocreimux. Knace CapkozioBele (ame0a,pauoIIsipun), KJIace
KryTtukoHOoCIIBI (Tpumanocoma, IBIJICHA, JICHIIMaHUS, JIIMOJIN), KIacc

Pecuununsie nngysopun (nHpy30pus tydenpka). OCOOCHHOCTHKU3HEACITEILHOCTH. 3HAUYCHHUE B

IPUPOJIE U KUZHU YETIOBEKA.



OO6mias xapakTepUCTUKAa MHOTOKJIETOYHBIX )KUBOTHBIX. [IOHSATHE O MO3BOHOYHBIX U 0ECITO3BOHOYHBIX
#*uBOTHBIX. Tun ['yOku. Tun Kumeunononoctasie. Cuctemaruka. OCOOEHHOCTH CTPOCHUS U
YKU3HEeITeIbHOCTH. Poiib B ipupoie

OOmast  xapakrepucThka IIockux depBedl. Cucremaruka. (OcCOOEHHOCTH  CTPOCHHMS U
XKu3HeesTenbHoCcTU. Ponb B mpupoze u B Ku3HU yenoBeka. [laTorenes. Mepbl npeaynpexieHus: ot
3apaxkenus. Luknisl pazsutus. [loHaTHE 0 TPOMEKYTOUHOM M OKOHYATEIHLHOM XO35UHE.

OO0mass  xXapakTEepUCTHKAa KPYIJIBIX W KOJb4YaThiX uepBed. (OCOOEHHOCTH CTPOCHHUS |
JKU3HeAeITeIbHOCTU. Poib B pupojie U B )ku3HU yenoBeka. CucremaTuka Mepbl Ipe1ynpex1eHus OT
3apakenus. Ob6mas xapakrepuctuka. Cucremarnka. OCOOCHHOCTH CTPOCHUS U JKU3HEACATEIHHOCTH.
AHaTtoMus 10%K1€BOro uepBs. Posb B mpupoe u A YenoBeka.

O6mas xapakrepuctuka Tuna UYnenucronorune. OCOOCHHOCTH CTPOCHHUS M IKU3HEACSITEIHHOCTH.
Cucremaruka: Knacc PakooOpasnbie, kinace IlaykooOpa3usie, knacc Hacekomble. Pons B mpupose u
JKU3HH YeTIOBEKa.

O6mas xapaktepuctuka THma Mommocku. Cucrematuka: bproxonorue, JIBycTBOpuaThie,
['onoBonorue. OcO6EHHOCTH CTPOCHUS U )KU3HEAeATeIbHOCTH. Polib B mpupoze.

OO6mas xapaktepucTuka Tuna Xopaosble. Cuctemaruka: kinacc PeiObl, kmacc 3eMHOBOAHBIE, KiIacce
[Ipecmbikarommecs, kmacc [ltumel, kmacc Muekonutatonme. OCOOCHHOCTH  CTPOCHHS U
KU3HEJEATeIbHOCTH JIAHIIETHUKA, Cpejia ero 0OuTaHus. Poiib XOpIOBBIX JKUBOTHBIX B IPUPOJIE.

Kitace Xpsimesie poiob1, ki1acc Koctabie ppiObl. OCOOCHHOCTH CTPOCHHUS M KU3HEACATENHHOCTH. PO

B IpUpOJE, XO3siiicTBeHHOe 3HaueHue. lckyccTBeHHOe pa3BelneHHe pbl0. AKBapUyM — Kak
MCKYCCTBEHHAas SKocucTeMa. Peakue v 1peBHUEBUIBI.
OO01asxapakTepucTHKa KJ1acca 3eMHOBO/IHBIE. Cucremaruka: oTpsiXBOCTaThIE, OTPSLI

becxBocTtbie 3eMHOBOIHBIE, 0Tl besnorune. OcoOeHHOCTH CTPOSHHS U KU3HEIeATeNbHOCTH. Polib B
npupoje. Peaxue u npeBHue BUibl.3eMHOBOIHBIE AJITaliCKOIO Kpasi.
O6mas xapaktepuctuka kiacca IIpecmbikaromuecs. Cucremaruka: otTpsn Yepemaxu, OTps
Yemryituatsie, otpsag Kpokonmnbl. OcoOEHHOCTH CTPOEHUS U KHU3HEIesATeNbHOCTH. Ponb B mpupoe.
Penkue u npeBaue Bubl. [IpecMbikatomuecss AnTalickoro Kpas.
O6mas xapakrtepuctuka kinacca [Itunel. Cuctemaruka: Hagotpsia [InHreunel, HanoTpsan CrpaycoBele,
HanoTpsAn  Tunmwmunble nTHIBL  OTpsAA  AmctooOpasHeie, ['yceobOpasuele, KypooOpasusie,
Coxonoobpa3Hbie, Bopo6brunoobpasHsie, Cospl, JsitnooOpasHele, I'ony6eobpasnbie,
KypasneoOpa3zHsie. OcoOeHHOCTH CTPOCHHS M >KU3HEACATENbHOCTH. OCOOCHHOCTH
pasMHOXXeHHS W (GopmupoBaHus siina. Ce30HHBIE SBJICHUS B JKM3HHM NTUIl. Ponbs B mpupoae u B
KU3HEIeSATeNIbHOCTH 4YenoBeKka. lMckyccTBeHHoe pa3BeneHue nrtull. [ItuneBoactBo. Penkue Bups
Amnraiickoro kpas. IIpoucxoxxienue nTum.
O6mas xapaktepucTuka kiacca MiekonuTaromiie. OcOOEHHOCTH CTPOEHUS U KU3HEIESTEIbHOCTH.
PasmHoxeHune u 3a60Ta 0 nmoromcTBe. CUCTEeMaTHUECKOE IMOJIOKEHHE YeloBeka. Poib B mpupoje u B
JKA3HU YeJloBeKa. Pesikue u oxpaHseMble BUIbl AJITaliCKOTO Kpasi.
Cucremaruka mitekonutaronmx: [loastue o0 aTaBusmax u pyauMenTax. Teopus sBomtonun JlapBuHa.
[Tonstne o mopomax. Cenekuusa. JKuBoTHOBOACTBO Aunraiickoro kpas. CenbCKOXO03SHCTBEHHBIC
YKUBOTHBIE, HICKYCCTBEHHOE pa3BeieHue. [[porucxoxk1eHue TOMalHuX KUBOTHBIX.
Jla6opaTopHas pa6ora 3yueHue cTpoeHus KIETKH OJHOKIETOYHBIX U MHOTOKJIETOUHBIX )KHBOTHBIX.
Jlaboparopnasi pabora M3yuenue npeacraBureneit kiacca Hacekomeble.
Jla6opaTopHas paGora 3yueHue cTpoeHUs pa3IMUHBIX KJIacCOB TUIIA MOJUTIOCKH.
JlaGopaTopnas pa6ora V3ydyeHue BHEIIHETO U BHYTPEHHETO CTPOCHUS PHIO.
JlaGopaTopnas paGora 3yueHue BHEIIHETO U BHYTPEHHETO CTPOCHUS 3€MHOBOJHBIX Ha MpHUMeEpe
JSTYIIKH.

npaxkTukyM (3 yaca)
Hanucanue nccnenoBaTelbCKuX paboT HAa HAYYHO- IPAKTUUECKYIO KOH(EPEHIIHIO.
Muxkpockonusa.  M3yuenme  kineTok  pacreHud.  MeToauka — NPUTOTOBIEHUS ~ BPEMEHHBIX
MUKpPOIIpENapaToB pa3IMuHbIX OPraHOB PACTEHUH.
N3yyenne MUKpOOMOTHI peku. DKckypcus. BripammuBanue uHbpy3opuid u npyrux [Ipocredmmx Ha
Pa3IUYHBIX MUTATENbHBIX Cpeax.
Kpacnas knura Anraiickoro kpas. 3ydyeHne peaKux >KMBOTHBIX UPACTEHUM.



INJIAHUPYEMBIE PE3YJIbTATHI

JIM‘IHOCIMHblePGS’lebmam bl:

c(hopMUPOBAHHOCTH MOTHBALUH K  OOydYeHUIO u LIeJICHAIPAaBJIECHHOM
MO03HABATEJILHON IeATEIbHOCTH;

TOTOBHOCTb M CITIOCOOHOCTB K caM0O00pa30BaHHUIo;

CITOCOOHOCTh K CaMOCTOSITEIBHOM, UCCIIE0BATEIBCKOM, MH()OPMAITMOHHO- TTO3HABATEIIBLHOM,
AHATUTUICCKOU JICATCIILHOCTH;

c(hOpMUPOBAHHOCTh HABBIKOB COTpPYJIHUYECTBA CO  CBEpPCTHHUKAMH

Y B3POCIIBIMH.

Memanpeomemnule pe3ynbmamol:

c(hOpMUPOBAHHOCTH NMPEACTABICHUI O B3aUMOCBSI3U U B3aUMO/ICHCTBUU €CTECTBEHHBIX HAYK;
c()OPMHUPOBAHHOCTh YMCHHH CaMOCTOSTEIIBHO ONPEACHATh IEIH H COCTABJIATH IUIAHBI
NESITEIIbHOCTH; CAMOCTOSTEIHFHO OCYIIECTBIISATH U KOPPEKTUPOBATH JACSITEILHOCTB;

BJIQJICHWE HAaBBIKAMH IMOJIyY€HHUsS HEoOXoquMol uHGOpMallMu, YMEHHE KpPUTHYECKH €€
OIICHUBATh U 00pabaThIBATh, yCICITHAS OPUCHTAIIHS B PA3IMYHBIX HCTOYHUKAX WH(POPMAITUH;
YMEHHE UCIOJIb30BaTh CPEICTBA MHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIXTEXHOJIOTUH;

YMCHHE aHAIIM3UPOBATH, OIICHUBATb, MIPOBEPSTH HA  JIOCTOBEPHOCTh
100001aTh HAYYHYIO HHPOPMAITHUIO;

BJIQ/ICHUE HABBIKAMHU IMO3HABATENBHON pedlieKCHH U MPEe3eHTAIMH Pe3yJIbTaTOB COOCTBEHHBIX
HUCCIIEIOBAHUN.

Ilpeomemmnuwie pe3yromamot
yuyaumecst 10JKHbI 3HATh:

CTPOEHHUE KJIETKHU PACTEHHH, )KMBOTHBIX, TPUOOB M OaKTepuil, YepThl UX pa3IUUMsI U CXOACTBA.
CtpoeHue TKkaHel pacTeHUI U KUBOTHBIX;
CTPOCHUE BETeTATUBHBIX M I'€HEPATUBHBIX OPraHOB PACTEHUs, UX AHATOMHUIO, MOP(OIOTHIO U
(Gbu3H0IIOruI0; aHaTOMUIO, MOP(HOJIOTHIO U (PU3UOJIOTUIO )KUBOTHBIX, OCOOEHHOCTH CTPOEHUS U
(YHKIIMOHUPOBAHUS OCHOBHBIX CHCTEM OPraHOB B CPAaBHUTEIHHOM ILIAHE;
OCHOBHBIC JKM3HEHHBIE (OPMBI PACTEHHI; CHUCTEMATHKy pACTUTEIIBHBIX OPraHU3MOB,
0COOEHHOCTH U ’)KU3HEHHBIE LIUKJIbl OCHOBHBIX TPYIII PACTEHUH.
CHUCTEMAaTHKY >HBOTHBIX, OCOOCHHOCTU CTPOEHHUS M PAa3MHOKEHHS INpeACTaBUTENCH pa3HBIX
KJIACCOB U CEMEMICTB; COAEPKAaHUE, KOPMIICHUE, PAa3BE/ICHUE IOMAILIHUX )KUBOTHBIX;
3a00JeBaHMs, BbI3bIBACMble OOJIE3HETBOPHBIMU OakTepusIMM U Mapa3suTaMH, NpaBWIa HX
NpOQHUIAKTUKU U Mepbl 0OpHObI ¢ HUMHU; SA0BUTHIE TPUOBI U pACTEHUS;
poJib pacTeHul, rpu0oB, OaKTEPHl U )KMBOTHBIX B PUPOJIE U HKU3ZHU UEIOBEKA;
IPUCIIOCOOTIEHHOCTh OPraHU3MOB K Cpezie OOMTaHus;
OCHOBHBIE 3aKOHBI 00 OXpaHe MpeACTaBUTEIEH PACTUTENBHOIO U KUBOTHOTO

MUDpa, a TAK)KE BUJBL, 3aHECEHHBIE B KpacHyI0 KHHUTY;

Yuamuecs 10KHbI YMETh:

HCIIOJIb30BaTh OOTAHUYECKUE U 300JIOTHYCCKHUE TCPMHHBI;

e paboTaTh C MHKPOCKOTIMYECKON TEXHUKOM; JeJIlaTh BPEMEHHBIC MUKPOIIPETIAPaTHI;
e paboTaTh C HOCTOSTHHBIMU MUKpPOIIpEnapaTaMu;
L] CTaBUTH 6I/IOJ'IOFI/I‘—IGCKI/Ie 3KCHepI/IMeHTBI, OIIMCBhIBATH U O6’B${CH5[TI) pe?)y.]'H)TaTBI OIIBITOB;,
® [IPOBOJUTH CAMOCTOSATEIBHBIN TOUCK OMOJIOTHYECKOM NH(OPMALINN;
e paboTaTh C TAOIHMIIAMHU U CXEMaMHU;
®  [pomnaraHaAupPOBaTh OO0IIIeYEIOBEUECKUE IIEHHOCTH, TYMAaHHOE OTHOIICHHE K MPHUPOJIE



YUYEBHBIN ILJIAH

Ne KosmuecTBo yacos ®opMbI KOHTPOJIA
n/n | HammenoBanue pa3jeia u Bcero Teopusi | IlpakTuka
TeMbI
Bsenenue B nporpamMmy. 1 1 TECT
TexHnka 6€30MacHOCTH.
1 |boranuka — Hayka o 5 2 3 nabopaTopHasi paboTa;
pacTeHUsIX. cobecesioBaHUeE.
2 |Pa3HooOpa3ue pacTeHuil. 5 1 4 KOH(epeHIIHS
3 apctBo ['pubsI, 6akTepuw, 4 2 2 naboparopHas paboTa;
JTUIIAWHHUKH. co0eceioBaHUE
4 DuU3M0JIOrUs PaCTCHUIA. 6 3 3 MpaKkTU4YecKas paboTta; urpa
5 |3oomorus — HayKa O 10 5 5 KOH(pepeHIHs; co0ece10BaHne
PKUBOTHBIX.
6 Hayuno- 3 3 3aIMTa UCCIIEN0BATEILCKOM
MCCIIeI0BATEHCKUN paboTHI
MPAKTHUKYM.
Hroro yacos 34

KaJICHlIapHO — TEMATHY€E€CKO€ IVIAaHUPOBAHUE

Ne | Pazpgen, tema 3aHATUA Kon -| Hara
BO MIPOBEJECHUS
4acoB
miaH | GaxT
1. | Bemenne B  mporpammy. TexHuka |

0€30MaCcHOCTH

2. | CtpoeHue paCTUTEIHLHON KIETKU

3. | Tkanu pactennii. Opranbl paCTEHHIA.

4. | JJabopatopHnas  pabora. UM3ydeHue
CTPOCHUS KOPHSI.

5. | Jlaboparopnas pabota. Mopdosnorus u 1
aHaTOMUS CTEOJIs.

6. | JlaboparopHas pabora.N3yuenue |
reHepaTUBHBIX OpraHoB
MOKPBITOCEMEHHBIX

7. | Kmaccuduxanus pacTEHUM. |
bunapHas

HOMeHKJaTypa.PasHooOpaszue
Pa3HbBIX KIMMATHYECKUX YCIOBHI

pacTeHuit

8. | JJaboparopHuas pabota Nzyuenune 1
pa3zHoo0Opa3usi BOAOpOCIIeH




9. | Jlaboparopnas pabora . [leueHouHbBIE MXH, |
JIncrocrebenbpHBIE MXH.3€ICHBIE MXH,
CdarnoBbie MXHU

10. | JTaGoparopuass  pabota. Crpoenus 1
MAaNOPOTHUKOBUAHBIX PACTCHUM, U X
pa3MHOXKEHUE
JlabopatopHass paborta. OTIUYUTEIHHBIC
yepThl [IOKPBITOCEMEHHBIX

11.| JlJabopatopnas  pabora. UN3yuenue 1
TOJIOCEMEHHBIX
pacteHnil. OTIMYUTENbHBIC YEPTHI
ITOKpBITOCEMEHHBIX PACTEHUI

12. | CtpoeHue,  pa3sMHOXEHHUE,  DKOJOTHS, 1
CUCTEMaTHKa rprOoB

13. | CtpoeHue,  pa3sMHOXEHHUE,  DKOJOTHUS, 1
CHUCTEMaTHKa JTUIIATHUKOB U OaKTepHii

14. | JlTabopatopnas  pabora. HM3yueHue 1
CTpOCHUS u MPOIIECCOB
KU3ZHEACATETLHOCTU rpuodoB u
JININANHUKOB.

15. | JlaboparopHas pabora. 3yuenue 1
pazHooOpa3us OaKTepuil.

16. | Tunel nutanus. ®OTOCUHTES |

17. | JIpixaHnue pacTeHuin |

18. | PaaMHoOXeHUEe pacTeHUM |

19. | IlpakTudeckas pabota 3ajoKEHHE OTbITa |
«00pa3oBaHUE Kpaxmasia B JIUCThIX
pACTEHUI.

20. | JTaboparopnast pabora Jlprxanue
pacTeHUM

21. | JlaboparopHas pabora PazmHokeHue |
pacTeHUI BEreTaTUBHBIM CIIOCOOOM.

22. | UcTopus 30010rUun |

23. | MHoroo0Opa3sue KUBOTHBIX, 170, 1
Kaccuduranus

24. | Tunbl >KUBOTHBIX |

25. | Cenexkums — Kak HayKa 1

26. | CenbCKOXO35IMCTBEHHBIC )KUBOTHBIC 1

27. | JlJaboparopHas pabota. M3yuenue |
CTPOEHUS KJIETKU OJTHOKJIETOUHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.

28. | JlaboparopHnas  pabora. HM3ydeHue 1
npeacraBureneit kiiacca Hacekomeie.

29. | JTaboparopHass  pabora. M3zyuenwue |

CTpOCHHUA PA3JIMYHBIX KJIACCOB THIIA




MoOaII0CKH.
30. | JIaboparopHass  paborta. M3yueHwue
BHEIIIHETO W BHYTPEHHETO CTPOEHUS
pHIO.
31.| JlaboparopHass  pabota. M3yueHue
BHEIIIHETO W BHYTPEHHETO CTPOCHUS
36MHOBOJHBIX Ha MIPUMeEPE JIATYIIKH.
32. | Hanmucanue uccieaoBaTebCKuX padoT
33. | IloaroroBka mpe3eHTaluN
34. | 3ammTa paboTh
JUCT KOPPEKTUPOBKU
Kiracc Hazpanue Hata [Tpuunna Koppexktupyromuue [Hara
pazaeina, TCMbl MIPpOBEACHUA 11O KOPPEKTUPOBKHU MEPOIIPUATHA MIPpOBEACHHUA 11O
IJIaHy pakry
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