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@enepanbHas pabovas mporpamMma mno ydeObHomy mnpeamery «buonorus» (yriayOnéHHBIH YpOBEHb)
(npenmeTHas obnacte «EcTecTBeHHO-Hay4HbIE NpEIMEThI») (Jlalee COOTBETCTBEHHO — Iporpamma IIo
Ouosioruy, OWOJIOTHS) BKIIOYACT IOSCHUTENbHYIO 3alUCKy, COJep)KaHHe OOydeHUs, IUIaHHpYyEeMble
pe3yabTaThl OCBOEHHSI TPOrpaMMBbI 110 OMOJIOTUH, TEMATHYECKOE IIJITAHUPOBAHUE.

IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo 6uosa0oru OCHOBHOTO 001Iero odpazoBanusi (yriyO0iaEHHBIN ypOBEHb) COCTAaBIICHA Ha
OCHOBE TpeOoBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTeIbHONW MpPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHbBIX B GI'OC OO0, ¢ yderom (denepanpHOil pabodeil mporpamMmsl
BOCIIUTaHUs 17151 00111€00pa30BaTeIIbHBIX OpraHU3aIlui.

[TporpamMMma 1o OGMOJIOTUM OPUEHTUPOBAHA HA OOYYAIOIIMXCS, MPOSIBIISIONINX MOBBIIICHHBIA HHTEPEC
K H3y4yeHUI0 OHOJIOTMH, W HampaBlieHa Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYyYHOW TPaMOTHOCTH U
OpraHM3aIMI0 U3yueHUs: OMOJIOTHH Ha JAEATeIbHOCTHON ocHOBe. B mporpamme 1o OMOJIOTHH YUUTHIBAIOTCS
BO3MOXXHOCTH Ouosnornn B peanuzauun TpeboBanuit ®PI'OC OOO k miaHUpYeMBbIM JIMYHOCTHBIM,
METaINpeIMETHBIM U TPEJMETHBIM pe3yibTaTaM O00y4eHHUs: Ha yriiyOJEHHOM ypOBHE, a TaKKe peanu3anus
MEXIPEIMETHBIX CBSI3€H €CTeCTBEHHO-HAYYHBIX YU€OHBIX TPEIMETOB OCHOBHOT'O O0IIEr0 00pa30BaHHUs.

[IporpaMMa BKIIIOUYAET pacmpesiesieHne cofepkaHusi ydeOHOro marepuana ¢ 7 mo 9 kiacc, a Takke
PEKOMEHIyeMYI0 TOCJIEeI0BAaTEIbHOCTh U3YUYEHUS TE€M, OCHOBAHHYIO Ha JIOTHKE Pa3BUTUA MPEAMETHOTO
COJIepKaHUs C YUETOM BO3PACTHBIX OCOOCHHOCTEH 00Yy4aroLIXCsl.

[Tporpamma mo Ouosioruu pa3paboTaHa € II€TbI0 OKAa3aHUS METOAMYECKOM MOMOULIM YYUTENIo B
co3aaHuu pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY.

B nporpamme no 61oi0ruM OnpenensitoTcsl OCHOBHBIE LENHU U3YYeHMsI OMOJIOTUH Ha YIriyOJE€HHOM
YpOBHE OCHOBHOIO 0011ero oOpa3oBaHMsl, IUIAHUPYEMBbIE pe3ylbTaThl OCBOEHHS Kypca OHOJIOTUu:
JIMYHOCTHBIE, METANpeIMETHBIE, TPEIMETHBIE.

buonorus BHOCUT CyIIECTBEHHBIH BKJIAJ B Pa3BUTHE Y OOYyYaroIMXCs HAYYHOTO MHUPOBO33pPEHMS,
BKJIIOYass (opMUpOBaHHE TMpPEJICTaBIEHUM O MeTojax T[O3HAHWS JKUBOW MPHUPOJBI, IO3BOJSET
c(OpMHPOBATH CHCTEMY HAyYHBIX 3HAHUH O KMBBIX CHCTEMaX, YMEHHs WX NMPUMEHATh B Pa3HOOOpPA3HBIX
KU3HEHHBIX CUTYaIUsX.

Buonornyeckass moaroroBka Ha YriyOJI€HHOM YPOBHE CIIOCOOCTBYET pa3BHTHIO MOTHBALIUM K
M3y4eHHUIO OMOJIOTHM, MOHMUMAHUIO OOYYAalOIIMMHCS HAyYHBIX MPHUHIMUIIOB OPTraHU3alMH AEATeIbHOCTU
YeJIOBEeKa B )KMBOM MPHPOJIE, MO3BOJSET 3aJ0KHUTh OCHOBBI 3KOJIOIMYECKON KYJIbTYphI, 3I0pOBOT0 0Opasza
KHU3HH, CIIOCOOCTBYET OBJIQZICHUIO OOYYAIOUIMMHCSA CHEIHAIbHBIMH OHOJIOTHYECKUMHU  3HAHUSIMH,
3aKJIabIBAOIIMMU OCHOBY JUIS lajlbHEHIIero 6MoJ0rn4eckoro 0opa3oBaHusl.

[ensimu 00y4yeHHs: OMOJIOTUU HA YPOBHE OCHOBHOI'O o01Iero oopazoBanus (yriyOaéHHBIH YPOBEHbD)
SBIISTIOTCSI:

pa3BUTHE MHTEpECa K U3YUCHHIO KU3HEAEATEIIbHOCTH ONOIOTHUECKUX CUCTEM
Pa3HOTO YPOBHSI OpraHM3allH, OCOOEHHOCTSM CTPOEHHUS, XKU3HEAESITENbHOCTH OpraHM3Ma YeloBeKa,
YCIIOBHSIM COXPAHEHUS €ro 3/I0POBbs; (POPMHUPOBAHNE YMEHUH MPUMEHSITh METOIbI OMOJIOTHIECKON HAYKH
IUISL U3YUCHHS
OMOJIOTHYECKUX CUCTEM, B TOM 4YHCJE OpraHu3Ma 4YelOBEeKa; BOCIUTAHHME SKOJIOTMYECKOW KYNbTYphl B

LEJISIX COXPAHEHUs COOCTBEHHOTO
3I0pOBbsI M OXpaHbl OKPY’KaIOLIEH Cpenbl; pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cepax Oymyuieit
npodeccuoHaNbHOM N1eATENIbHOCTH, CBS3aHHOW C OMOJNOrHeld, TOTOBHOCTM K OCO3HAHHOMY BBIOODY
npoduiIa U HalIPaBICHHOCTH AaJbHEUIIero o0yueHus..



JlocTrkenue Lenei mporpaMmsl IO OMOJIOTUU 00ECIIEYMBAETCS PEIIEHUEM CIIEeIYIOUX 3a/au:
npuoOpereHne O0OydyarOIIMMUCSH 3HAHMUH O OJKUBOM IpUpPOJE, 3aKOHOMEPHOCTAX CTPOCHMS,
KHU3HEJEATEIbHOCTH U Ccpefoolpasyrouiel poiau rpuboB, pacTeHUM, JKUBOTHBIX, MUKPOOPraHU3MOB, O
YeJ0BeKe KaK OMOCOLMANBbHOM CHUCTEME, O poJii OWOJOTMH B MPAKTHYECKOW MAEATEIbHOCTH JIIOJCH;
OBJIa/ICHUE YMEHUSMU MPOBOAMUTH UCCIEIOBAHUSA O0BEKTOB )KUBOM MPUPOJIBI
C MHCIIOJIb30BaHMEM J1a0OpaTOpHOro O00OpYIOBaHMA W HUHCTPYMEHTOB IU(PPOBBIX J1aOOpaTOpHid,
OpraHu3any HaONIONEHUS 32 COCTOSHHUEM COOCTBEHHOTO OpPraHM3Ma; OCBOEHHE NpUEMOB paboThI C
Ouosiornyeckoil uHpopmanuei, B TOM Yucie
O COBPEMEHHBIX JOCTIKEHHMSX B 00JacT OMOJOruM, €€ aHalu3 U KPUTHUECKOE OLICHMBAHUE; OCBOECHUE
9KOJIOTMUYECKH I'PaMOTHOI'O TIOBEJICHUS, HAIPABIEHHOI'O HA COXPaHEHUE
COOCTBEHHOTO 3JI0POBBSI U OXPAaHbI OKPYKAIOWIEH MPUPOIHOW Cpelbl; MPHOOPETEHNE TPEACTABICHUN O
cdepax nmpoeccuoHaIbHON AEATENbHOCTH,
CBSI3aHHBIX ¢ OMOJIOTHEH U COBPEMEHHBIMU TEXHOJIOIUAMHU, OCHOBAaHHBIMU Ha TIOCTUKEHUAX OMOJIOTIUH.

OO1ee yMca0 4acoB, PEKOMEHJI0BAaHHbBIX I M3Y4YeHUs OMOJIOTMH Ha YriayOJEHHOM YpOBHE B 7
Kimacce — 68 gacoB (2 Jaca B HEJEIIO)

[Ipennaraemplii B mnporpaMMe Mo OHOJIOTMM IEPEYEHb JIA0OPATOPHBIX U IMPAKTUYECKUX pPadoT
SBIISICTCS PEKOMEH/IATEIIbHBIM, YYUTENb JIEIaeT BBIOOP IPH MPOBEACHUH JIAOOPATOPHBIX pAOOT U OIIBITOB C
y4€TOM MHIUBHUAYAJbHBIX OCOOEHHOCTEH O0Oy4aromuxcs. CIHUCKAa O3KCIEPUMEHTAIbHBIX —3aJaHMi,
IpeiaraéMplX B paMKaX OCHOBHOT'O F'OCYAApCTBEHHOr'O 3K3aMeHa 110 OHOJIOTHH.

COJAEPKAHUE OBYYEHUA

7 KJIACC BBenenue

[Mutonoruss — Hayka o kierke. CoBpeMeHHasi kieTouHas Teopus. Kierka — equHuIa cTpoeHus,
KHU3HEICSITEIIbHOCTH U Pa3MHOKEHUS JKUBOr0. XUMHUYECKUN cocTaB KieTKH. CTpyKTypHas OpraHu3arus
KJIETKH. OyKapuUOTHbIE M MpPOKapHOTHble KieTku. MemOpana. I{utormasma. Opranounsl. Enunas
MeMOpaHHasi cucTeMa KJIeTKH. MUTOXOHAPUM U miacTuabl. LluTockener u opraHouabl IBHXeHUs. Sapo.
Xpomocomsbl. I'enbl. YaBoenue xpomocoMm. Ilnompnocts knerku. Knerounsiii muxi. Mwuros. Melios.
PazmuoxeHue. TUIbl AKU3HEHHBIX [TUKIIOB.

Bupyconorust — Hayka o Bupycax. Bupycbl — HekierouHsle ¢opmbl. Bkiaag poccuiickux u
3apyOeXHBIX YYEHBIX B pa3BUTHE BUPYCOJOTHU. BupycHbele 3a0o0iieBaHMS pPACTEHUH, >KUBOTHBIX U
yenoBeka. Mepbl MpoQHUIIaKTUKN BUPYCHBIX 3a00JI€BaHUIM.

CoBpemeHHast kinaccu(ukaius opraHu3MoB, OCHOBHbIE MpUHLMIBL. Kinaccudukanus opraHu3MoB U
ABOJIIOIIMOHHOE yueHue. Teopus sBomtonnu Yapas3a JlapBuHa.

Metoabl HayyHOro mo3HaHuss B Ouosyoruu. IIpaBuna paboOTBI €O CBETOBBIM MHKPOCKOIIOM.
BpeMeHHbIe U IOCTOSTHHBIE MUKpOIIpenaparsl. MeToauka IpuroToBICHUS BPEMEHHBIX MUKPOIIPENIapaToB.
MUuKpOCKOIIHs ONTUYECKAsd, JIEKTPOHHAs, CKAHUPYIOILAsl, 30H10Bas.

Jlemoncmpayua TOPTPETOB YUYEHBIX, MHUKpOooTOorpaduil KIETOUHBIX CTPYKTYpP, BBINOJHEHHBIX C
MOMOIIBIO PA3JIUYHBIX TUIIOB MUKPOCKOIIHH.

Jlabopamopnvie u npakmuyeckue padomaol

[TpaBuiia TeXHUKH OE30MACHOCTH MPH MPOBENECHUU JIAOOPATOPHBIX U MPAKTUUYECKUX paboT. OCHOBBI
MUKpPOCKOIIMU: TPUTOTOBJICHHE BPEMEHHBIX IpenaparoB W padora ¢ MukpockonoMm. OdopmieHue
pe3yabTaToOB pabOThl ¢ MUKPOCKOTIOM.



Bakrepun u apxeu

MukpoOuosioruss — Hayka O MUKpoopranuzMax. OcCoOEHHOCTH CTPOEHHS NMPOKAPUOTHOW KIIETKH.
MmuorooOpazue ¢opm kinerok Oakrepuil. Poct u pasmHoxkenue Oaxtepuii. Coopsl OaxkTepHii.
KuznenesrenbHOCTh OakTepwii: aBTOTpOHBIC W TeTepoTpodHbIE, aHAPOOHBIE W a3pOOHBIC OAKTEPHUU.
[{uanoOakTepuu U UX poJib B IPUPOJIE.

OcoOCHHOCTH OpraHM3allid apXxe M uxX OoTiau4us oT Oakrtepuil. Ponmp apxeit u Oakrepuil B
BO3HUKHOBEHUHU YKAPUOTOB.

Pacnpoctpanénnocts OakTepuil U apxei, UX poJib B MPUPOJIE U KU3HM 4eroBeka. Ponb Gakrepuii B
OMOTEOXUMHUYECKUX ITHKIIAX.

Jlabopamopnusle u npaxmuueckue paoomol

W3y4eHre MeTOIOB Ie3MH(EKIIUU ¥ CTSPIIIN3AIINH.

W3yuenre Mmopdooruu GaKTepuii Ha MUKPOCKOTIMYECKHX Tpernaparax.
MHoroo6pa3ue 0JHOKJIETOYHBIX JYKAPHOT

OcHOBHBIC TIPHU3HAKU OJHOKJICTOYHBIX dyKapuoT. CTpoeHHe, NBWKCHUE, NMHUTAHUE, PAa3MHOXKCHHE
OJTHOKJICTOYHBIX aBTOTPOPHBIX M TETePOTPO(PHBIX IYKApUOT HAa TPHUMEPE SBIVICHBI M TPHITAHOCOMBI,
TPUXOMOHAJIBI U KUIICYHOH JIAMOIMH, UHPY30pUU TYPEIbKH U MAISPUAHOTO TUIA3MOHUS, PAIHONISPUIA U
dbopamunudep, am&Obl mpoTes, AUATOMEN. 3HaYeHUE OIHOKIIETOYHBIX DYKapHOT B MPHUPOJE U KU3HH
yenoBeka. ConHast 6osie3Hb, 0ose3Hp lllaraca. KoxkHblil 1 BucCHEpabHBIN JeHIIMaH03. TpUXOMOHHUA3.
JIamOnos.

Jlabopamopnvie u npakmuueckue paoGomol
W3yueHre OMHOKJIETOYHBIX OPraHW3MOB TI0J] MHUKPOCKOIIOM Ha BPEMEHHBIX M (DUKCHPOBAHHBIX

MUKpoIpenaparax. ApxemiacTuiHble HJIH «PacTeHHD)

boranuka — HayKa 0 pacTeHHusIX

Kpartkast ucropusi pa3Butus 6oTaHukH. boranuka um o0bekThl €€ uccienoBanuil. OOBEM mapcTBa
«pacTeHHus» B COBPEMEHHOW cucTeme opraHuuyeckoro mupa. Paznmensr Goranuku. CBsi3b OOTaHUKH C
IPYTUMU  OHOJIOTUYECKHMMH HAayKaMH, MEIUIIMHOM W CEeNbCKUM XO03siWcTBOM. Ponb OoTaHuku B
(GOpMHPOBAHUM COBPEMEHHON €CTECTBEHHOHAYyYHOW KapTUHBI Mupa. IlepcrexkTuBbl pa3BUTHS OOTaHUKHU
Kak Haykd. [IpumeHeHue OoTaHMYecKMX 3HAaHUU dYenoBekoM. IIpodeccun uyenoBeka, CBS3aHHBIE C
OOTaHUKOI.

Jlemoncmpayus NOPTPETOB YUEHBIX, KUBBIX PACTEHUN, KOJUIEKUUNA U MYJISKEH.

OO01mas opranu3anusi paCTUTEJILHOI0 Opranu3Ma PacturenbHas KieTka U e€
OCOOEHHOCTH.

PacturensHble TKaHU. OTKpBITI/IC PaCTUTCIIbHBIX TKaHEH. CTpOCHI/IC u (byHKI_II/II/I PaCTUTCIIbHBIX
TKaHEH. HpOCTLIe N CIOXKHBIC TKaHU. O6paSOBaTeJ'H)HI)Ie, IIOKPOBHBIC, OCHOBHBLIC, MCXAaHWYCCKHUC,
IMPOBOAAIINE TKAHU.

OpFaHBI N CUCTEMBI OPraHOB paCTUTCIIbHOTO OpraHn3mMa, uxX B3aMMOCBA3b. PacturensHbII OpraHn3m
KakK €AMHOC 1ICJI0C. BereratuBubie n IFCHCPATUBHBIC OPraHbI.

Jlemoncmpayus onbITOB IO OOHAPY)KEHHUIO B CEMEHAX PACTEHHM BOJbI, MUHEPATIbHBIX U OPraHUYECKUX

BEIIIECTB, Kpaxmaia, Oenka u xxupa. Jlabopamopusie u npakmuueckue padomol.

HSy‘-IGHI/IC CTPOCHUSA PACTUTCIIbHBIX KJIICTOK HAa TOTOBBIX U BPCMCHHBIX MUKPOIIpCIIaparax.
HaGJIIO,I[eHI/Ie Imponecca mia3MojrM3a U ACTIa3MOJIM3a B paCTUTCIIBHBIX KIIECTKax IM10J MUKPOCKOIIOM.

N3yuenne ocobeHHOCTEl cTpOSHHsI TKaHEel pacTeHUi Ha TOTOBBIX M BPEMEHHBIX MUKpOIIpenaparax.
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W3yueHne CTpOeHUsI OPraHOB PacTEHUI Ha )KUBBIX 00BEKTAX U repOapHbIX 00pa3max.

Cnoposble pacTeHust
Kpacnbie, 3esqénbie 1 XapoBble BOJOPOCIH. AJIBIOJIOTHs — HayKa O BOAOPOCIISIX.

Bogopocian — HerakcoHOMHYECKasi TpyIMa OpraHU3MOB, NMPUCIOCOOJIEHHBIX K JKU3HU B BOJHOI cpeje,
OTHOCAILMXCS K Pa3JIMYHBIM L@PCTBAM B COBPEMEHHOM CHCTEME OPraHMYeCKOro MUpa. MecTo KpacHBIX,
3eN€HBIX M XapOBBIX BOJOPOCIEH B COBPEMEHHOM cucTeMe opraHumdeckoro Mupa. OcoOeHHOCTH HX
CTPOCHHMSI, PA3MHOKEHUS U KU3HEHHBIX IIMKJIOB Ha MPHUMEPE XJIaMHUJAOMOHA/IbI, XJIOPEIIbl, KIaa0hopsl U
YIIbBBI, CIIUPOTUPHI U Xaphl, HOPHUPBHIL.

bypeie Bomopocian, UX TaKCOHOMHYECKOE IIOJIOKEHHE BHE LAPCTBA PACTCHUM. JKHU3HEHHBIE LIUKIIbI
JaMuHapuu (MOpcKas Karmycta) u ¢pykyca. Pacipoctpanenue wu sxojorus. Poib B mpupose u 3HaueHUE B
YKU3HU YEJIOBEKA.

[Ipoucxoxaenue BbICIIMX pacTeHud (d3MOpuodur) ot xapoBbiX Bojopocieil. CoBpeMeHHbIe
IIOAXObI K CHCTEMATHKE PACTCHUIA.

MoxoBuaHbIE WIH MXH. Oo6mas XapaKTEepUCTHKA, CTPOCHHE
U JKU3HENEATEIbHOCTh, JKU3HEHHBIM LUK MX0B. MHorooOpasume MxoB. KykymkuH n€H U cdaraym.
PacnpocTpanenne u 3KO0JIOrMs MXOB. 3HAY€HUE MXOB B NIPHUPOAE M KUZHEIEATEIBbHOCTH YEJIOBEKA.
TopdoobpazoBanue. [leuéHoOUHNKHM U AHTOIIEPOTOBEIE.

I[InaynoBuansie (miaaydbl). OOmas xapaktepuctuka. Mopdorioruueckue 0COOCHHOCTH
BEreTaTUBHBIX OpraHoB. OCOOEHHOCTM OpraHU3alllM, >KU3HEHHOTO IMKJIa IUlayHa OyJIaBOBUAHOTO.
ITonoBoe nokoneHue, peayKuus rameropura. PacnpoctpaneHre U 3KOJIOTUs TUIAYHOBUIHBIX. 3HAYEHHUE B
MIPUPOJIE U UCIOJb30BaHuE yeaoBekoM. Vckonaemeble miayHOBUAHbBIE. PoIb MCKOMAeMbIX MIayHOBUIAHBIX
B PacTUTEIHHOM MTOKPOBE MaJIE€030MCKOM 3pbl U B 00pa30BaHUM KAMEHHOI'O YTJISl.

ITanmopoTHuKOBHAHBIE (MANOPOTHUKH M XBowM). OO1Ias XapakTepUCTUKa NaOPOTHUKOBUIHBIX.
Oco0eHHOCTH OpraHM3allMi BETeTATHBHBIX OPraHOB, >KM3HEHHOI'O IMKJa XBoIla mnojeBoro. CTpoeHue u
KHU3HEICSITENbHOCTh TMalOpPOTHUKOB. JKM3HEHHBI IMKJI TAalOpOTHUKOB Ha IpUMEpEe IIUTOBHHUKA
MyKckoro. PacnpocTpaHeHne M OKOJIOTHS — NAalOpPOTHUKOBUIHBIX. 3HAa4eHWE B INPUPOAE U
KHU3HEICATEIbHOCTH YEJIOBEKA.

Jlabopamopuysie u npakmuueckue paoomol

N3yuenne 0ocoOeHHOCTEH CTpPOEHHs] U KU3HEHHBIX IMKJIOB OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
3eJIEHBIX, XapPOBBIX M KPACHBIX BOJIOPOCIICH Ha )KUBOM U repOapHOM MaTepHale.

W3yueHne CTpOCHUS U )KU3HEHHBIX [IUKJIOB OYpBIX BOJOPOCIIEH Ha )KUBOM M repOapHOM MaTepuae.

N3yuenne ocoOEHHOCTEH CTpOEHUs KYKYIIKMHA JbHa U cparHyma (Ha >KMBBIX M TepOapHbIX
00BEKTax).

N3yuenne ocobeHHoCTel cTpoeHHsI MIayHa OYIaBOBUIHOIO (HA JKUBBIX U TepOapHbIX 00BEKTaX).

N3yueHne ocobeHHOCTEl CTpOSHHSI XBOIIA MT0JIEBOTO (Ha XKHUBBIX U TepOapHbIX 00bEKTaxX).

N3yuenne ocobeHHOCTEH CTPOSHHsI MAOPOTHUKA IIUTOBHUKA MY)KCKOTO (Ha HUBBIX U TepOapHbIX
00BeKTax).

CemeHHbIe pacTeHust

I'osiocemennble. BO3HUKHOBEHUE CEMEHU — BaKHBIN ATaIl B ABOJIIOIMU BBICIIMX pacTeHUM. [[peBHUE
CEMEHHBIE TANOPOTHUKH, MX POJIb B JaJbHEHIIEM DPAa3BUTUM CEMEHHBIX pacTeHuil. OO0Iue Nnpu3HaKu
CEMEHHBIX PAaCTeHMH Kak Haubojee MPHCIOCOOJEHHBIX K CYIIECTBOBAHMIO Ha cylle. ['ojoceMeHHblE —
HETaKCOHOMHUYECKasl TPyIIa CEMEHHBIX pacTeHHil. OOmas xapakTepuCTHKa, OCOOCHHOCTH OpraHH3aluu

5



rojoceMeHHbIX. JKU3HEHHBIH LMK XBOMHBIX Ha IpUMEpPe COCHbI. Pa3HooOpa3ue Troj0CEMEHHBIX.
XBoitHble, ['mHKroBblie, CaroBHUKOBBIC, ['HeToBble. PacmpocTpaHeHHe M SKOJIOTHUS TOJIOCEMEHHBIX.
3HayeHue B IPUPOJIC U B XO3AUCTBEHHOMN JEATEIIbBHOCTH YEJIOBEKA.

Jlabopamopuwsie u npaxmuveckue padoomot
H3yueHrne 0coOEHHOCTEH BHEIIHETO CTPOCHUS BETOK, XBOM, IIUIIEK U CEMSH XBOMHBIX (€11b, COCHA,
JIMCTBEHHHUIIA).

LiBeTkoBbIe pacTeHusi. OOmas XapakTepUCTHKA IBETKOBBIX. CTpOCHHE U >KU3HEICSTEIbHOCTD
LBETKOBbIX. [[BETOK Kak opraH IoOJOBOI'O Pa3MHOKEHHUSl Y IOKPBITOCEMEHHBIX pacTeHuil. PazHooOpasue
[[BETKOB: NPaBWIbHbIC M HEMPaBHJIbHBIC, 000€MOJbIe U pa3zienbHomnobe. OQHOIOMHBIE U ABYJIOMHBIC
pactenus. ComnBerus (ciuoxHble, mnpocteie). llBerenuwe. PazButue mukpo- u wmeracmop. [ameTsl.
Omnspienne. OmiogoTBopeHue. 3urota. J[BolHOE OIIOIOTBOPEHUE Y MOKPHITOCEMEHHBIX (IIBETKOBBIX)
pactenuii. Pabotsl C.I'. HaBammuna. JKu3HeHHBIN IUKII IBETKOBBIX.

[Inogst u cemena. PasnooOpaszue mnogoB. Cyxue U couHble MI0Abl. OIHOCEMSHHBIE H
MHorocemsiHuble oabl. Comuogus. CTpoeHue ceMsH JABYIOJbHBIX M OJHOAOJBbHBIX PACTEHHUH.
Pa3nooOpasue cemsH. PacnpocTtpaHeHue IMIOJ0B M CEMSH B IMPHUPOAE. YCIIOBUS IPOpPAcTaHUs CEMSH.
Jpixanue cemsiH. Pa3Butre npopocTtka. PacripocTpaHeHue M10/10B U CEMSH B IPUPOJIE.

WunuBuayaneHoe pa3BuTHe pacteHuil (oHtoreHe3). Ilepwoabl OHTOreHe3a: SMOpPHOHAIBHBIM,
MOJIOJOCTH  (IOBEHWJIBbHBIN), 3peloCcTH  (pPa3MHOXKEHHMs), CTapoCTH (CEHWJIBHBIM) Ha IpuUMeEpe
MOKPBITOCEMEHHOTO pacTeHus. CTaauy BEreTalliOHHOIO MEepUo/ia paCTeHUM Ha MPUMEpPE 3J1aKOB (BCXOJIbI,
KYIIEHHE, BBIXO/ B TPYOKY, KOJIOILIEHHUE, LIBETEHUE, CO3PEBAHUE).

Jlabopamopuuvie u npakmuueckue paoomsut

N3yuenne mopdonoruu 1BeTka (Ha )KMBBIX U (PUKCUPOBAHHBIX OOBEKTAX).

N3yuenune paznooOpasust couBeTH (Ha repOapHbIX 00pa3iax).

W3ydyeHue CTpoeHMsI 3aBsi3W I[IBETKA W CEMSMNOYKHM TMOJ] MHUKPOCKONOM (Ha TOTOBBIX
MHUKpOIIpernaparax).

N3ydeHne cTpoeHus CEMSIH TOKPBITOCEMEHHBIX PACTEHUH.

W3y4eHne CTpoeHus MIOL0B U COIIIOAUH.
CTpoeHue u KU3HEAeATEJIbHOCTh ceMeHHbIX pacTenuii [loder u moderoBbie cUCTEMBI

[To6er. Mopdonorus mobera. CrpoeHune oOOMMCTBEHHOTo mobOera. Yisen. Mexaoysiue.
MertamepHocTb. Pa3HooOpaszue moOeroB. YKopoueHHble M yUIMHEHHbIE moOeru. BereraTuBHbIE U
reHepatuBHbIe moOeru. [lomoxxenne modera B mpocTpaHcTBe. Bugon3MeHEHHBIC TOOETH.

Ilouka —  3ayaTOUHBIN nober.  CTpoeHHE  TOYKH. Paznoobpazue MIOYEK:
BEr€TATUBHBIE, BETE€TaTUBHO-TEHEPATUBHBIE, TI'€HEPATUBHBIE, OTKPBITBIE, 3aKpbIThIE. BepxyledHsle,
OOKOBbI€ (ITA3YIIHbIE) U IPUIATOUHBIE TOYKH.

Crebens. Mopdomnorus credmst. @opma ctelneld y TpaBSIHUCTBIX U APEBECHBIX PACTECHUH.

Anatomusi crebnga. CtpoeHue cTeOnsi ABYNOJIBHBIX M OJHOJOJBHBIX TPaBSHUCTHIX PACTEHUH.
Pacnonoxenune npooasumx TkaHei. CTpoeHue crediist APEeBECHBIX PACTCHUH.

Oynkiuu crebns. MexaHuyeckas, TpPaHCHOPTHas. BereraTMBHOE pa3MHOXKEHHE LBETKOBBIX
pacTeHui.

Jlemoncmpayusa onvima — TEPEIABIKCHHE MHHEPAIbHBIX M OPraHUYECKHX BEIIECTB 10 CTEOIIIO,
BUJIOM3MEHEHHBIX [T00ETOB.

Jlabopamopnsie u npakmuueckue paoome.



N3yuenne mopdomorun modera Ha )KUBBIX 00bEKTaX WM Ha repOapHBIX 00pa3iax.

N3ydyeHnue CTpoeHHs BEreTaTUBHBIX, TEHEPATUBHBIX M CMELIAHHBIX IO4YeK. Pa3sHooOpasme moyek y
JPEBECHBIX PACTCHUM.

M3yueHne momepeyHoro CHuia CTBOJA PACTEHUH M aHAIW3 BIUSHHS SKOJOTMYECKUX YCIOBHH Ha
pa3BUTHE PACTCHUH.

N3ydyenne ocoOEHHOCTEH aHATOMUYECKOTO CTPOEHHS CTeONs JBYAOJIBHBIX U  OJHOJOJIBHBIX
TPaBSHHUCTBIX PACTCHUH (Ha )KUBBIX OOBEKTAX WM Ha TepOapHbIX 00pasiax).

N3y4yenne ocoOeHHOCTE aHATOMUYECKOTO CTPOSHHSI CTEOJIS IPEBECHBIX PACTECHHIA.

W3yuenne TpaHcropTa BemecTB B crebne. M3ydenue

MeTraMopd030B modera.

JIuer. Mopdonorus nucra. JlucroBas IUIacCTUHKA, OCHOBaHME JIMCTA, YEPEUIOK, MPUIMCTHHUKH.
PazHooOpasue nucTbeB: (HOPMBI JHCTOBBIX IJIACTUHOK, JKMIKOBAHHUE JIMCTHEB, HPOCTbIE U CIIOKHBIE
JTMCTha. JIucTopacnonoxkeHue 1 JUCTOBas MO3auka. Buion3mMeHeHus IMCTheB U UX (QYHKLUU.

AHaromusl JucTa. DnujaepMa M ycTbUuHbIA anmapar. Mesoduin. [lurments! smcra. Ilmactuabl.
XKwiiku (cocyaucTo-BONIOKHUCTBIE MTyYKn). OCOOEHHOCTH CTPOEHHUS CBETOBBIX M TEHEBBIX JIHCTHEB.

OyHKIMU JUCTA. 3amacaroliasi, 3allUTHAas, BEreTaTMBHOE pa3MHOXKEHHE W JApyrue (QyHKIUH.
Tpancnupauus u razoooMmeH. BiusHue BHemHMX yciaoBuUM Ha TpaHcnupanuio. dortocunres. 3HaueHue
¢orocunteza. Kocmuueckass ponb 3enéHbix pactenudt (K. A. Tumwmpssen). Jluctonaza, ero npu4uHBI,
MEXaHU3M U 3HAYCHUE B )KU3HU PACTCHUS.

Jemoncmpayus onsimog: BbIIECICHIE TUTMEHTOB JINCTA HA NIPUMEPE CIUPTOBOM BBITSHKKH XJIOpO(DHUILIa;
o0Opa3oBaHHe Kpaxmalia B 3eJIEHBIX JUCThAX Ha cBeTy (urypsl FO. Cakca); BIMsIHME CHIIBI CBETA Ha

BbIJIEJICHHE KUCIIOPO/a BOAHBIMU PACTEHUSMU (TIOACUYET MY3bIPHKOB KUCIOPOAQ).

Jlabopamopnuie u npakmuueckue padomaol.
N3yuenre Mop¢oIoruu JUCTa Ha KHUBBIX 00BEKTaX MM repOapHbIX oOpasiax.
Turmb! 1 GOpMyITBI INCTOPACTIONOKEHHSL.
HccnenoBanre aHATOMHHM JIMCTA ¢ TIOMOIIBIO CBETOBOTO MUKpocKoma. M3ydenne meramopho30B
JHCTA.

Kopens u kopHeBble cucTeMbl. Mopdoiorust kopHsi. Bunsl kopHeil. TUIbI KOPHEBBIX CHCTEM.

Anaromust kopHs. 30HbI KopHs. KopHeBoil yexinuk. CTpoeHHe KOpHsI Ha MONEPEYHOM Cpe3€ B 30HE
BCACBIBAHMS.

OyHKIMK KOpHs. 3akperjieHHhe pacTeHus B cyoOctpaTe. BcacbiBaHume M mIpoBeleHHE BOABI U
MUHEPAJIBHBIX BEIIECTB. 3allaCaHNe MUTATEIbHBIX BEIIECTB.

MuHepansHOE UTaHue pacTeHui. [ocTyrnenne BOAbl 1 MUHEPAIbHBIX BEIIECTB.

KOpHCBOC JaBJICHHUC. OJIEMEHTHI MHHCPAJIBHOT'O IMUTAHUSA (MaKpo- u MPIKpOE)J'IeMCHTBI). BLIpaIJ_II/IBaHI/Ie
paCTCHI/Iﬁ MCTOAAaMHU TUAPOIIOHUKHU U a3POIOHUKH. OO0ecneueHue YCJIOBI/Iﬁ I AbIXaHUST KOPHS.

Hpixanne kopHa. CuHTE3 OHOJOTMYECKM AaKTHUBHBIX BEILIECTB. BereraruBHOe pa3MHOKEHUE.
Bunousmenenust KopHei 1 ux QyHKIHH.

Jlemoncmpayusa otpacTaHusl TPHUIATOYHBIX KOpHEH HAa NpHUMEpPE CMOPOAMHBI U JAPYTUX PACTEHUU;
MOCTYIIJICHUSI BOJbI U3 TIOUBHI B KOPEHb, HATHETAIOIIETO ACHCTBUS KOPHS; BUIOM3MEHEHHBIX KOPHEH.

Jlabopamopusie u npaxmuveckue padoomot
N3yuenre Mop¢hoaoriuu KOpHS Ha JKUBBIX 00bEKTaX WK TrepOapHbIX 0Opa3iax.

N3y4yeHrne aHaTOMUYECKOT0 CTPOEHHUSI KOPHSI Ha TOTOBBIX MUKpOIIpenapaTax.



N3ydyeHne CTpoeHMs] KOHUMKAa KOPHS IMPOPOCTKA MIIEHUIBI U NEPBUYHOIO CTPOEHUS KOPHS MpHca
(uu Apyroro pacTeHusl).

N3ydeHne CTpoeHUs] KOPHEBBIX BOJIOCKOB C IIOMOILbIO CBETOBOT'O MUKPOCKOIIA.

HccnenoBanue  BIMAHMS — BO3JyXa Ha  pa3BuTUe KOpHeW. I3ydeHwue

MeTaMOp(030B KOPHS.

BereraruBHOe pasMHO:KeHHe pacTeHuil. BereratuBHOE pa3MHOKEHUE [IBETKOBBIX PACTEHUM U €T0
3HAYEHUE B €CTECTBEHHBIX YCIOBHSIX W B CEIBCKOXO3SIMCTBEHHON mpakTuke. OCHOBHBIC (HOPMBI
BETE€TaTUBHOIO PA3MHOKEHMS: KOPHSMH, JIUCThSIMH, HAJ3€MHBIMM M TOJ3EMHBIMH MOOEramu.
Pasmuoxenne npuBuBkoil. Paborsr W.B. Muuypuna. KinonupoBanue pactenuii. MHKpPOKIOHAJIBHOE
pa3MHO)KeHue pacTeHui. KineTouHas WHXEeHepHUsl KaKk COBPEMEHHAs! TEXHOJIOTUs Pa3MHOKEHHUSI pACTEHU.

[Toua. PaGotrer B.B. JlokyuaeBa o mouBe. XapakTepucTuka Mo4Bbl. Pa3HooOpaszue mouB.
[Tnopoponue mouBbl. YaoOpenus. HapylieHus MuHEpaabHOTO MHUTAHUA PACTEHUN. ATPOTEXHUYECKHE
npuémbl  00paboTku mouBbl. [loHATHE O ceBoOOOpPOTE W €ro 3HAYeHUH MJIs  BBIPALIUBAHUS
CEJIbCKOXO35IMCTBEHHBIX KYJIBTYP.

ﬂemoucmpamm crmoco0OB BEreTaTUBHOIO PAa3MHOKCHUA Ha IIPUMCPC KOMHATHBIX paCTeHHﬁ.

Jlabopamopnusle u npakmuyeckue padomsl VI3ydeHre MuTo3a B
KOpEIIKE JTyKa.
W3ydyeHrne SKU3HEHHBIX IMKIOB pacTeHWi Ha repOapHbix oOpasuax. MeTosl
MUKPOKJIOHAJIBHOT'O Pa3MHOKEHUSI PACTEHUH.

Knacecudpukanuss uBerkoBbIX. OpnomonsHbie W JIBymonpHble. CemeiicTBa  IIBETKOBBIX.
JBynonwubie: Kpecrousernsie, Po3onsernsie, [1acnénossie, CrnoxuHorBeTHsle, MoThuibKOBBIE (B0OOBHIE),
3ontuunbie. OqHOMOMBHBIC: 3Maku, AMapriucoBele, Jlunelinbie. Opxunnpie. OTIMYUTENbHBIC TPU3HAKHA.
®opMyIbl B TUArpaMMbl IIBETKOB. JIMKOPACTYIINE U KYJIbTYPHBIE TIPEJACTABUTEIN CEMEHUCTB, UX 3HAUCHUE
B IIPUPO/IE U UCIIOJIB30BAaHUE YeJIOBEKOM. PacnipocTpaHeHne 1 3KOJIOTHsl [IBETKOBBIX.

Jlabopamopnvie u npakmuueckue paoGomol
M3yueHne OTIUYUTEIBHBIX PU3HAKOB MPEICTABUTEIICH CEMEUCTB MOKPHITOCEMEHHBIX.

OnpezencHue NpeCTaBUTENICH Pa3IMUHBIX CEMEHCTB C UCIOJIb30BAaHUEM OTIPEICIUTEICH PacTeHHA
HJIN OMIPCACIIMTCIIbHBIX KAPTOUYCK.

JKoJIorus pacTennii. PacreHusi B npupoaHbIX coo0mecTBax

Pactenus u cpena oburtanus. Dxojoruueckue (axTopbl. PacTeHus M yCIOBUS HEKUBOM MPUPOJIBL:
CBET, TEMIIepaTypa, BJIaKHOCTb, MUHEPAIbHBIH COCTaB IOYBBIL. JKOJOIMYECKHE TIpYIIbl PACTCHUH.
PacTeHus m ycioBusi )KMBOM MPUPOABL: NMPSAMOE U KOCBEHHOE BO3CHCTBHE OPraHM3MOB Ha PACTCHHMS.
B3aumocBsi3u pactenuit Mex 1y co0oil U ¢ IpyruMu OpraHu3MaMH.

3HavyeHue MOYBEHHBIX OpPraHu3MOB ISt MUTAHUSA pacTeHui.
Pusocdepa. bakrepuanbabie kiryoeHbkH. Mukopusa (3H10- U SKTOMUKOpU3a). 3eIEHbIE yI00peHUs.

PacturensHoe cooOmiectBo (¢purtomenos). buomenos. Dkocucrema. buopaznoobpasue. Bumosoit
COCTaB PACTUTEIBHBIX COOOIIECTB, JOMHHMPYIOLIME B HUX BUABI pacTeHMi. PacnpeneneHue BUIIOB B
pacTuTenbHbIX coobmecTBax. SpycHocTs. PactutenbHble cooOmiecTBa: Jjieca, Jiyra, 0o0joTa, TYHIpSI,
nycTeiHU. [IpucnocoGieHHOCTs pacTeHui K cpesie U MectaM o0uTaHus. CMeHa pacTUTENBbHBIX COOOLIECTB.
PacturensHOCTS (pacTuTenbHBIN TOKPOB). Dopa.

B3aumocBs3p opranusmoB. MHpekunoHHble 007€3HH pacTeHHid M uX Bo30yautenu. BupycHbie
(Mo3amyHasi OoJyie3Hb Tabaka, WECTPOJIENECTHOCTh TIOJNBIIAHA M JpYyrue), TpUOKOBBIE (prKaBUMHA,
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MyYHHCTasi poca) U OakTepuaibHble (MOKpas THWUJIb) 3a00JeBaHUs pacTeHHid. MMyHHTET y pacTeHH.
ITpuunnbl pacnpocTpaHeHust HH(PEKIUOHHBIX OoJie3Hel pacteHui. [IpuHIMnbI NpoGUIAKTUKY U JIeUeHUs
MHQEKIMOHHBIX 00JI€3HEeH pacTeHUH B IPAKTUKE PaCTEHUEBOJICTBA.

IKCcKypcuu unu 6udeoIKcKypcuu
M3yueHne BUIOBOTO COCTaBa M HKOJOTHYECKOTO COCTOSHHUS OJHOTO W3 PACTUTENBHBIX COOOIIECTB
peruoHa.

Jlabopamopuuvie u npaxmuveckue padoomut
N3yueHnne ocoOEHHOCTEH CTPOCHUS PACTEHUN PA3IMYHBIX YKOJIOTUYECKUX IPYIII.

PacTuTtenbHbBIN MUP U 1eITeJILHOCTD YeJIOBEKAa

Pa3zButne pacturensHoro mupa. JKusHp pacrenuii B Boje. [lepBbie HazemHble pacTeHus. OcBocHUE
pacTeHHMsMM CyIIM. OTambl pPa3BUTHS HA3€MHBIX DPACTEHHUH OCHOBHBIX CHCTEMaTH4YECKMX TIPYIIIL.
Punnodutel — nepBble HazeMHble cocyaucTele pacTeHus. [losBnenue Tkaneil u opranoB. Ponb qpeBHUX
[aIOPOTHUKOBU/IHBIX. Y CJIO)KHEHUE PACTUTENBHOIO MUPA B MIPOLIECCE IBOJIOLUU.

[TaneoGoranuka. Mckonaemblie octaTku pacteHuil. OkameHenoctu. OTIeYaTKH.
«OKuBBI€ HCKOITAEMbIE» CPEI COBPEMEHHBIX PACTCHUM.

KynbTypHble pacTeHMs M HMX MpOUCXOKAeHue. LIeHTpbl MHOrooOpasusi U IMPOUCXOXKICHUS
KynbTypHbIX pacteHuil (mo H.M. BasunoBy). Kynbrypa 3eminenenus. KynbTypHble pacTeHus
CEJIbCKOXO3SIICTBEHHBIX YrOJWi: OBOIIHbIE, IUIOAOBO-ATOJHbIE, MoseBble. [IpencTaBiaeHust o celeKuu U
OMOTEXHOIOTMH. MeTo/1bl BBIBEIEHNS HOBBIX COPTOB pacTeHU. BO3HUKHOBEHHE KOHTPACTHBIX MPU3HAKOB
y pactenuit ogHoro Buna. MckyccrBeHusiii otoop. HacnenctBeHHOCTh, n3MeHYUBOCTh. CO3/1aHHEe HOBBIX
IIPOIOBOJILCTBEHHBIX KYIbTYp. IIpoioBoabcTBEHHAs Oe30macHOCTh. baHku cemsH.

Pactenuss ropoga, 0COOEHHOCTb TOpPOJACKOW (uopbl. 3aHOCHbIE M aOOpUTEHHBIE BHJBI.
CunaHTpoOIHbIE, COpHBIe pacTeHus. MHTpoaynentsl. [lapku, necomapku, CKBepbl, O0TaHUYECKHE CaJlbl,
nenapapuu. O3enenenre. KomHaTHbIE pacTeHUs, LIBETOBOJICTBO.

[TocnenacTBust  NE€ATENBHOCTH 4eJIOBeKa B dKocucreMax. OXxpaHa pPAacTUTENBHOIO  MHUpA.
BoccTaHoBneHne 4MCIEHHOCTH PEAKMX BHUIOB pacTeHuil. Ocobo oXpaHseMble NMPUPOJHBbIE TEPPUTOPUN
(manee — OOIIT): 3anoBeAHUKH, 3aKa3HUKHU, HAIlMOHAJIbHBIE MAapKU, OuocdepHbie 3anoBenHUkH. OxpaHa
pactenuii. Pacrenns Kpacnoi kauru Poccniickoit denepanumn.

IKcKypcuu unu 6U0e0IKCKypcuu.
Pa3Butne pacturenbHoro Mupa Ha 3emuie (3KCKypcHs B MaJICOHTOJIOTMUECKUN WM KpaeBequecKHit
My3ei).

Jlabopamopnuvie u npakmuueckue padomaot.
N3ydeHne cenbCKOXO03HCTBEHHBIX PACTEHUI CBOErO PErMOHA.
N3yueHne copToBbIX 0COOEHHOCTEH KyJIbTYypHBIX PACTEHHI.

INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA (YIJIYBJIEHHBIA YPOBEHD)

OcBoenne yuebHOro mnpenmera «buonorus» Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUS IOJKHO
00ecneunTh JOCTHIKEHUE CIENYIONIMX O0Yy4YaroUIMMUCS JTMYHOCTHBIX, METANpeIMETHBIX U MPEAMETHBIX
pE3yJIbTaTOB.



JIMYHOCTHBIE PE3YJIBTATBI

JImgyHOCTHBIE PE3YIbTATBl OCBOCHHA IIPOrpaMMBI I10 OMOJIOTHH OCHOBHOI'O O6H.[€FO O6p330BaHI/IH
AOJIKHBI OTpaXaTb I'OTOBHOCTb o6yqa}01unxc>1 PYKOBOJACTBOBATHCA CHCTEMOH ITO3UTHBHBIX OECHHOCTHBIX
OpI/IeHTaHI/Iﬁ U paClIUPCHUE OIbITa ACATCIBPHOCTH Ha €€ OCHOBE W B IIPOLECCC palu3allii OCHOBHBIX
HaHpaBHeHHﬁ BOCITUTATEIbHOM ACATCIIBHOCTH, B TOM YHCJIC B HaCTH: 1) I'PaAKAAHCKOI0 BOCIIMTAHUSA:

T'OTOBHOCTB K KOHCTPYKTI/IBHOI‘/'I COBMECTHOM ACATCIIBHOCTH ITPU BBIIIOJIHCHUHU
I/ICCJ'ICIIOBaHI/Iﬁ N IPOCKTOB, CTPEMJICHUC K B3aMMOIIOHMMAHHUIO MW  B3aWMOIIOMOIIIHU, 2)

MNATPUOTUYICCKOI'0 BOCIIMTAHUSA:

OTHOLIEHHE K OMOJIOTUH KaK K BaXKHOM COCTaBIISIOLIEH KyJIbTYpPbl, TOPAOCTh 32 BKJIaJ POCCUMCKUX U
COBETCKHX YYEHBIX B pa3BUTHE MHPOBOW OHOJOrMYECKOW HayKH; 3) JYXOBHO-HPaBCTBEHHOIO
BOCIIUTAHMSA:

TOTOBHOCTb OLICHUBATH IIOBCACHUC U ITOCTYIIKHU C ITO3ULIUHU HPABCTBCHHBIX HOPM U

HOpM 9KOJIOTUYECKOM KYJIbTYpPbI; IMOHUMAHHUC 3HAYUMOCTU HPABCTBCHHOI'O AaCIICKTa HACATCIIBHOCTU
YCIO0BCKa

B MEIUIIMHE 1 OMOJIOTUH;

4) acTeTnyuecKoro BOCHUTAHHS:

IIOHUMAaHUC POJIH OHOJIOTHHU B CI)OpMI/IpOBaHI/II/I ICTETHYECKOM KYJIbTYPBI TUYHOCTH;

5) ¢pusnueckoro BocnuTanus, GOPMUPOBAHUS KYJILTYPhI 310POBbS H YMOIHOHAILHOTO
Os1aromostyqusi:

OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 37I0POBBIO M YCTAHOBKA Ha 3/10pOBBIA 00pa3 *HU3HU (340pOBOE
NUTAaHUE, COOJIIOJICHNE TUTUEHNUYECKUX MPaBWII U HOPM, COAJaHCUPOBAHHBINA PEKUM 3aHATHH M OTABIXA,
perynsipHas ¢u3nyeckas aKTUBHOCThb); OCO3HAaHHWE IOCIEICTBUI W HENpHUATHE BPEIHBIX IPUBBIUEK
(ynorpe0JieHue aKkorosis, HAPKOTUKOB, KypeHHE) U UHBIX (GOpM Bpeaa A (PU3MYECKOro U MCUXUIECKOTro
3J10pOBbsI; COOTIOIEHUE MTPaBUII 0€30IIaCHOCTH, B TOM YHCJI€ HaBBIKK 0€3011aCHOTO MOBEACHHUS
B IIPUPOJIHOM CPELIE;

c(hopMUPOBAHHOCTH HaBBIKA pednexcun, YIIpaBJICHUE COOCTBEHHBIM
SMOLIMOHAJIBHBIM COCTOSIHUEM;
6) TpynoBoro BocnuTaHMs:

AaKTUBHOE yJYacTHE B PEIICHUH MIPAKTUYECKHX 3a/1a4 (B paMKax ceMbH, 00pa30BaTeIbHOM
OpraHu3aIlH, HACEJICHHOT'0 MyHKTa, Kpasi) OMOJIOTHYECKOI U HKOJIOTHUECKOM HAapaBICHHOCTH, HHTEPEC K
MPaKTUYECKOMY U3yUYeHHIO podeccHil, CBI3aHHBIX ¢ OMOJIOTHE;

7) IKOJIOI'H4€CKOro BOCIUTAHUA: OpUCHTAIWA HAa IPUMCHCHHUC OMOJIOTMYECKUX 3HAHUHN IIpU pCUICHUHA
3a1au
B 00J1aCTH OKPY’KAIOIIEH CPe/Ibl; 0CO3HAHNE YKOJOTUUECKHUX MPOOJIeM U MyTei
WX PEIICHNUS;
FOTOBHOCTb K  Y4acTHMIO B  TIPaKTHYECKOI JeSITEIIbHOCTH 9KOJIOTMYECKOI

HAIMpPaBJICHHOCTH; 8) HEHHOCTH HAYYHOT0
NMO3HAHMSA:

OpHEHTAIUSI HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IPEICTaBICHHH 00 OCHOBHBIX OMOJOTMYECKHX
3aKOHOMEPHOCTSIX, B3aUMOCBS34X YEJIOBEKA C IIPUPOJHON U COLMATIbHON CPEON;
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MOHUMAaHUE poinu OHOJI0rH4YecKOn HAayKH B dbopMupoBaHUH HAy4YHOTO
MHUPOBO33PEHUS; pa3BUTHE HAYYHOU JTI0003HATEIHHOCTH, HHTEPECA K OMOIOTHYECKOM HayKe,

HaBBIKOB HCCHGHOB&TGHLCKOﬁ ACATCIIBHOCTH,

9) axanTanuu 00y4aOIIErocsi K H3MEHSIIIMMCS YCJIOBHSM CONMAJILHOW W IPUPOIHOI Cpeabl:
OLICHKA U3MEHSIOIINXCS YCIOBHIA;
MPUHSITHE pellieHus (MIHIUBUIYyaIbHOE, B TPYIINE) B U3MEHSIOIIUXCS YCIOBUAX

Ha OCHOBAHHMM aHaJIH3a OHMOJOrHYECKOM I/IH(bopMaHI/II/I; IUIAaHUPOBAHUC I[GﬁCTBPIfI B HOBOH CUTyallii Ha
OCHOBAaHHMU 3HAHUI OMOJIOTHYECKUX

3aKOHOMepHOCTCﬁ.

METAIIPEIMETHBIE PE3YJIbTATBI

MertamnpenMeTHble  pe3yJlbTaThl OCBOCHHUS IPOrpaMMbl IO OWOJIOTMM OCHOBHOTO  OOIIETro
00pa3oBaHMsl, JOKHBI OTPaXKaTh:

ITo3naBaTenbHbIC yHHBepcaJIbHbIe yieOHbIe AelicTBUs ba3oBble Jloru4eckue AeiicTBUA:

BBISIBIIAITh M XapaKTepU30BaTh CYLIECTBEHHbIE IIPU3HAKN OUOJIOTHYECKUX OOBEKTOB
(stBIIEHUI);

YCTaHABIIMBATh CYIIECTBEHHbII MIPU3HAK KJIacCU(pUKaLUU OMOJOrMYECKUX
00BEKTOB (SIBJIEHUH, POLIECCOB), OCHOBAHUS JUIsl 0000IIEHNS U CPAaBHEHUS, KPUTEPUU TIPOBOAUMOTO
aHAIIN3a; C Y4ETOM MPEATIOKEHHON OMOIOrMUECKON 3aa4il BBIABIISITh 3aKOHOMEPHOCTH
U MPOTUBOPEUMS B paccMaTpuBaeMbIX (akTax M HAOMIOACHMSX, IpearaTb KPUTEpUHU Ui BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

BBISBJIATH J1e(pULUTHI HH(OPMALIUH, TaHHBIX, HEOOXOAUMBIX JUISl pEIICHUs
MIOCTABJIEHHOM 3a/1a4M; BBISIBJIATH IPUUYUHHO-CIIEACTBEHHBIE CBSI3U MTPH U3YyUEHUH OMOJIOTUYECKUX SIBJICHUMN
U TPOLECCOB, JEJIaTh BBIBOJBI C HCIOJIb30BAHMEM JEAYKTUBHBIX W WHIYKTUBHBIX YMO3aKJIIOUECHHI,
YMO3aKJIFOUEHUH 110 aHaloruu, GOpMyIupoBaTh FUIOTE3bI
O B3aMMOCBS35X; CaMOCTOATENBHO BBIOMpATh CIOCOO peleHus YyuyeOHOH OHOJOTMUecKOr 3agaun
(cpaBHMBAaTh HECKOJIBKO BAapHMAHTOB peELIEHHs, BBHIOMpaTh HauOojee MOIXOASIIHIMA c yuérom
CaMOCTOSITENTLHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareibcKue 1elCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKII HHCTPYMEHT TIO3HAHMS,

dbopMyIUpOBaTh BOMPOCHI, PUKCUPYIOLIUE PA3PBIB MEXKAY PEATbHBIM U JKENATeIbHBIM COCTOSIHUEM
CHUTyaluu, O6T)CKT3, 1 CaMOCTOATECIIBHO YCTAaHABJIMBATb HCKOMOC U TAHHOC,

dbopmMupoBaTh TUTOTE3Y 00 HUCTUHHOCTH COOCTBEHHBIX CYXICHHH,

apryMEHTHUPOBATh CBOI TO3HIIMIO, MHEHHE, MPOBOJIUTH IO CAMOCTOSITEILHO COCTaBICHHOMY IUIaHY
HaOII0/IeHNE, HECTIOKHBIM OMOIOTUYECKUI DKCIIEPUMEHT, HEOOIBIIOE MCCICIOBAHKIE M0 YCTAHOBIICHUIO
0COOCHHOCTE OuoNOrMuecKoro o0beKTa (mpolecca) W3YYeHHs, NPUYUHHOCICICTBEHHBIX CBSI3ed U
3aBUCHMOCTEH OMONOTHYECKUX OOBEKTOB MEXIY COOOM; OIEHHBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTH
WHPOPMAIIHIO, TIOTYYCHHYIO B XOIC
HaOIIOJICHUST U DKCIIEPUMEHTA; CAMOCTOSITEIbHO (DOPMYyIUPOBaTh 0OOOIIEHHS M BBIBOJIBI IO PE3YJIbTaTam
NPOBEAEHHOTO HAOJNIOACHUS, OKCIEPUMEHTa, BIIAQJAECTh HWHCTPYMEHTAMH OICHKH JIOCTOBEPHOCTH
MOJYYCHHBIX BBIBOJIOB M O0OOUICHWH; TPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIEe pa3BUTHE
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OMOJIOTHYECKUX MPOLECCOB M MX TIOCIEACTBUS B AHAIOTUYHBIX MM CXOAHBIX CHTYallUsX, a TaKxKe
BBIJIBUTATh TPEANOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTeKcTax. PaGoTa ¢ undopmanmeii:
HNPUMEHATh PA3IMYHBIE METOJbI, HHCTPYMEHTHl M 3alpPOCHI TPH MOUCKE M 0TOOpe OMOJIOrnvecKon
uHGOpPMALMK WM JAHHBIX M3 UCTOYHUKOB C YUETOM MPEAJIOKEHHON y4eOHOH OMOIOTHYECKOW 3ajauu;
BBIOMpATh, AaHAIN3UPOBATH, CACTEMATU3UPOBATh U HHTEPIIPETHPOBATH
OMONOTHYECKYIO HH(POPMAIIHIO PA3IHYHBIX BUIOB U OPM IPEICTABICHUS; HAXOAUTh  CXOJHBIC
apryMeHTbl  (IOATBEPXKIAIOIIME WM  ONPOBEPrarole
OJHY W Ty K€ HJIEI0, BEPCUIO) B PA3IMUHBIX MH()OPMAIIMOHHBIX HCTOYHHUKAX; CAMOCTOSTEILHO BHIOUPATH
ONITUMAIIbHYIO (OpPMY MpeACTaBICHUsT MH)OPMAIIMU U HIUTIOCTPUPOBATH PEIIacMble 3a/1a4i HECTOKHBIMHU
CXeMaMHU, AuarpaMMaMi, HHOH TpaduKoil ¥ NX KOMOMHAIMSIMU;
OLICHUBATh Ha/IEKHOCTD OHMOJIOTUYECKOI uHpOopMaun o KPUTEPUSIM,

IIPE/UIOKEHHBIM YUHUTEIEM WM CHOPMYIUPOBAHHBIM CaMOCTOATENbHO; 3allOMUHATH U
CHCTEMaTU3HPOBATh OMOJIOrMYECKYIO nH(pOPMAIIHIO. KommyHukaTnBHbIe
YHUBepcaJibHbIe y4eOHble 1eificTBUS

Oo0menne:
BOCIIPMHUMATh U (DOPMYIUPOBAThH CYXIECHUS, BbIPaXKaTh IMOLUH B ITpOLECCEe
BBITTOJIHEHUS] TIPAKTUYECKUX M JTA0OPATOPHBIX PadOT; BBIpakaTh ceOst (CBOIO TOUYKY 3pPEHHUsSI) B YCTHBIX U
MUCHMEHHBIX TEKCTaX; Paclio3HaBaTh HEBEPOATbHBIC CPEICTBA OOIIECHHS, TOHUMATh 3HAYCHUE COITUATBHBIX
3HAKOB, 3HaTh W PACMO3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CUTyallUd M CMATr4aTh KOH(QJIMKTBI, BECTH
MIEPETOBOPHI; MOHUMATh HAMEPEHUSI IPYTHUX, IPOSBISATh YBAXKUTEIbHOE OTHOLICHHE
K cOOECEeIHUKY U B KOPPEKTHOM (opMe (OpMYIHpOBATh CBOM BO3PAXKECHHS; B XO0J€ AUaiora W (W)
JUCKYCCHUHU 33aaBaTh BOMIPOCHI MO CYIIECTBY 0OCYKIaeMOW OMOJIOrMYECKON TeMbl M BBICKA3bIBaTh UJEH,
HalleJICHHbIE Ha pelIeHHe OMOJIOrMYecKoll 3ajaud M MOoJjAepKaHue OJarokeaaTebHOCTH OOILEHUs;
COIIOCTABJIATH CBOU CYXJIEHHUS C CYXACHUSIMH IPYIMX yYaCTHUKOB JMAJIOra,
OOHapy>KUBaTh pa3IM4yMsl U CXOJACTBO MO3ULUH; IMyOJMYHO MPEJICTABIATh PE3YJIbTaThl BBITOJHEHHOTIO
OMOJOTUYECKOTO OIbITa
(3KCriepuMeHTa, MCCIEeI0BaHUs, MPOEKTA); CaMOCTOSATENbHO BBIOMPATh (HOPMAT BBICTYIJICHUS C YYETOM
3a/1a4 NMpe3eHTaluu U
OCOOCHHOCTE aylIUTOpPUHM U B COOTBETCTBUM C HHUM COCTaBIISITh YCTHbIE W IHUCHbMEHHBIE TEKCTBI C
MCIOJIb30BaHNEM WILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHas 1€ATEILHOCTD:

MOHUMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBUAYAIHLHON pabOThI MpH pEUICHUH
KOHKPETHOU OMOJIOTUYECKOW MpOOIeMbl, 00OCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHSI TPYIIOBBIX Gopm
B3aMMOJICHCTBUSL TPU PEIICHHH T[OCTABIEHHOW y4ueOHOW 3ajaud; NPUHUMATH IIeJIb COBMECTHOM
NEeSATETbHOCTH, KOJJIEKTUBHO CTPOUTH JICUCTBUS
1Mo €€ JOCTHXKCHHIO: PacTpeIeisiTh POJIU, TOTOBAPUBATHCS, OOCYKIATh MPOIIECC U PE3YJIbTAT COBMECTHOM
paboThl; yMeTh 0000111aTh MHEHUSI HECKOJIBKUX YEJIOBEK, MMPOSIBIATH TOTOBHOCTh
PYKOBOJHUTH, BBIOJIHATH MOPYYCHHUS, MOMYUHATHCS; IUIAHUPOBATH OPraHU3AlMI0 COBMECTHOW pPabOoThI,
OMPENEIATh CBOIO POiib (C y4ETOM MPEANOYTEHUN U BO3MOXKHOCTEH BCEX YYAaCTHUKOB B3aUMOJEHCTBUS),
pacnpenensarTh 3ajaud MeXAy YieHaMH KOMaH/Ibl, y4aCTBOBaTh B IPYIIOBBIX (hopMax pabOThI
(oOcyxnenusi, 0OMEH MHEHHUSIMH, MO3TOBBIC IIITYPMbI Ml HHBIE); BBITTOTHATH CBOIO YacCTh PaOOTHI, TOCTUTATh

KaueCTBEHHOI'O pe3yjIbTaTa M0 CBOEMY
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HaIlpaBJICHHUIO U KOOPAUHHUPOBATH CBOU ﬂeﬁCTBHH C APpYTMMHU WICHAMU KOMaHbI; OUCHUBATH KA4YC€CTBO
CBOET0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOATEIHLHO CHOPMYITHUPOBAHHBIM YIaCTHUKAMH
B3aUMOJICHCTBHUS, CPABHUBATD PE3YJIbTAThl C HCXOHOH 3aaueii U BKJIAJ KaXI0r0 YieHa KOMaH/ bl B
JTOCTHXKEHHUE PE3YJIbTATOB, Pa3esaTh CPepy OTBETCTBCHHOCTH U MPOSBIISATH TOTOBHOCTh K
NpPEIOCTABICHHIO OTYETA MEPEel IPYIION; OBJIaAEeTh CHCTEMON YHHBEPCATbHBIX KOMMYHUKATHBHBIX
neiicTBUH, KoTopas obecrieunBaeT c(hOPMUPOBAHHOCTD COLIMATBHBIX HABBIKOB M SMOLIMOHAIBHOTO
WHTEJUIEKTa 00yUJaOIUXCS.

PeryasiTuBHbIe YHUBEpPcaJbHbIe yueOHbIe HeiicTBUsE CaMoOpranu3anus:
BBISBJISITH MPOOJIEMBI JJIs1 PEIICHUS B )KH3HEHHBIX U YUCOHBIX CUTYAIIHSIX,
UCIIOJNIb3YSl OMOJIOTUYCCKUE 3HAHMS, OPHUCHTHPOBATHCS B PA3UYHBIX TOIXOAAX MPUHATHS pPEIICHUN
(MHIUBUYaTbHOE,
NPUHATHE DPEIICHUs B TPYIIe, MPUHATUE PEUICHUH TPYIION); CaMOCTOATEIBHO COCTaBISTH AITOPUTM
pelieHus 3afauu (WM ero 4acThb), BHIOMpATh CIIOCO0 pelieHus: yueOHOM OMOIOrnuecKoi 3a1auu ¢ yuéTom
UMEIOLIUXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh MpeljiaraeMble BapHaHTHI
pElIeHU; COCTaBIATh IUIAaH JEHCTBUM (IU1aH peanu3alid HaMEUEHHOTO alropuTMa pelleHus),
KOPPEKTUPOBAaTh MPEUIOKEHHBIN aJITOPUTM C y4ETOM MOJTYYCHHs] HOBBIX OMOJIOTHMYECKHUX 3HAHUU 00
M3y4aeMOM OHOJIOTHYECKOM OOBEKTE; IeTIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 33 PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
BJIQJIETh CMOCOOAMU CaMOKOHTPOIIA, CaMOMOTHBAllUM W pediekcuu; [aBaTh OIEHKY
CUTYallM! ¥ TPEJIarath MiaH €€ N3MEHEHHUS;
YUYUTBHIBATh KOHTEKCT U MPEABUIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh
MpU  pelIeHnH y4eOHOW OWOJOTHYECKOM 3ajadyd, aJanTHPOBaTh pEHIeHHE K  MEHSIOIUMCS
00CTOSTENHCTBAM; OOBSICHATH MPUUYUHBI TOCTHKEHUS (HEIOCTHXKEHUS) pe3yIbTaTOB JIeATEIHHOCTH,
JaBaTh OIICHKY MPHOOPETEHHOMY ONBITY, YMETh HAXOIHWTh MO3UTHBHOE B MPOM3OIIEIIICH CHUTYaIUH;
BHOCUTH KOPPEKTUBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
W3MEHUBIIUXCS CUTYaIlMH, YCTAHOBJIEHHBIX OIMMOOK, BO3HUKIIUX TPYAHOCTEH; OIIEHUBATH COOTBETCTBHUE
pe3yJibTara LEIU U YCIOBUSIM.
pa3inyaTh, Ha3bIBaTh U YNPABISATH COOCTBEHHBIMU SMOIMSMHU U OMOLUSMHU JPYTHX; BBISIBISTH U
AHAJIM3UPOBATH MPUYUHBI SMOLIH;
CTaBUTH ce0s1 HA MECTO IPYTOro YeIoBeKa, MOHUMATh MOTHUBBI U HAMEPEHUS
JPYTOT0; PETYJIUPOBATH CITOCOO BBHIPAKEHHS IMOIIHIA.
IIpunsTue cedst m APyrux:
OCO3HAHHO OTHOCHUTBCS K IPYTOMY YEJIOBEKY, €0 MHEHUIO; IPU3HABATh CBOE NIPAaBO HA
omMOKy ¥ TaKOE e MPaBO APYIroro; OTKPLITOCTh ce0€ U APYTHM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOM YHUBEPCAJIBHBIX Y4YEOHBIX PETyNATHBHBIX NEHCTBHUI, KOoTOpas oOecredyuBaeT
(OpMHPOBAHHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSS MO3UIUS JUYHOCTH) M KU3HEHHBIX
HaBBIKOB JINYHOCTH (YIpaBIeHUs COOOH, CAMOUCIUILINHBI, YCTOHUNBOTO MOBEICHHS).

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3yibTaThl OCBOEHUS MPOrpPaMMBbl 1m0 Omonoruu (yriyOJaEHHBIM ypOBEHb) K KOHILY
o0y4yeHus B 7 Kjacce:

XapaKTepu30BaTh OOTAaHUKY KaK OMOJIOTHYECKYIO HayKy, €€ pa3aeibl U CBSI3U
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C JpYrMMH HayKaM{, ONEpUPOBATh 3HAHUSMH AHATOMHM, TUCTOJIOTMH W (PU3HOJIOTMU PACTCHUH;
IIPUBOJUTH IIPUMEPHI BKJIaAa poccuiickux (B ToM uncie B.B. Jlokyuaes,

K.A. Tumupsszes, C.I'. Hapamun) u 3apyOexHbIX yu€HbIX (B ToM uucie P. I'yk,

M. Manbsnura) B pa3BUTHE HAYK O PACTEHUSX; MPUMEHATh OMOJIOTMYECKHE TEPMHHBI M HOHATHS (B TOM
yucie: OOTaHWKA, SKOJOTHS PACTeHUH, OAKTEPHOJIOTHS, MPOTHCTOJIOTHS, CHCTEMaTHKa, CyIeprpyIma,
LapCcTBO, OTHEN, KIJacc, CEMEHCTBO, poJ, BUMA, >KU3HEHHas QopMma pacTeHui, cpena oOuTaHuS,
pacTUTENbHOE COOOIIECTBO, BBICHIME PACTEHUS, WIM 3MOPHO(UTHI, CHOPOBBIE PACTEHHUS, CEMEHHBIE
pacTeHusi, BOJOPOCIH, MXH, IUIAyHbI, XBOLIM, HArOPOTHUKHU, TOJOCEMEHHBIE, IOKPHITOCEMEHHBIE,
OakTepuu, TpuObl, JHUIIAHHUKKA) B COOTBETCTBUU C IIOCTABJICHHON 3aqadell; pas3iuyarh IMOAXOMABI K
MIOCTPOCHHUIO COBPEMEHHON MHOTOI[APCTBEHHOM CHUCTEMbl OPraHUYECKOTO MHpa, CPaBHHUBATh €€ C
MPEIUIECTBYIOIUMU CUCTEMAMHU U BBISBIATh MPEUMYIIECTBA; pa3IU4aTh IOAXOAbI K MOCTPOCHHUIO
COBPEMEHHOM CHCTEMBI BBICIIMX PACTEHUI

(3MOpHrO(hHUT); OMHUCHIBATH CTPOCHUE M JKU3HEICATEIBPHOCTh PACTUTEIBHOTO OpraHu3Ma (Ha TpuMepe
MOKPHITOCEMEHHBIX, WM I[BETKOBBIX): MOTJIOIIEHHE BOJABl M MHHEpAIbHOE NHUTAaHUE, (OTOCHUHTES,
IbIXaHWe, TPAHCIOPT BELIECTB, POCT, Pa3MHOKEHUE, pa3BUTHE, CBSI3b CTPOCHHUS BET€TATUBHBIX H
TeHEpaTUBHBIX OPraHOB PAcTeHUU C UX (YHKIUSMHU; pa3inyaTh BETreTaTHBHBIE OpPraHbl PacTeHUN Ha
MONEPEYHbIX U IPOJOJBHBIX CPE3ax,

OTIPENIeNIATh THUI CTPOEHHS BETETATUBHBIX OPraHOB;, pas3iHuaTh M ONKMCHIBATh JKUBBIE W TepOapHbIE
9K3EMILUISAPBl PACTEHUI MO 33aJaHHOMY IUIaHY, YacTH PACTEHUM MO HM300paKEHUSM, CXeMaM, MOJENSM,
MYJISDKaM, pesibe(HbIM TalbIuiam;

XapakTepu3oBaTh NPU3HAKW pAcTEHUI, YPOBHU OpPraHM3allMU PACTUTENILHOTO OpraHu3Ma, 4YacTH
pacTeHMil: KIeTKH, TKaHU, OpraHbl, CUCTEMbl OpPraHOB, OpPraHMU3M, OOBSICHATh, B YEM 3aKIIIOYAIOTCA
0COOEHHOCTH OPraHU3MEHHOI'O YPOBHSI >KM3HM; XapaKT€pPH30BaTh OCHOBHBIE T'PYMIIbI OJHOKJIETOYHBIX
OpPraHU3MOB U BBISBISATh
MEX/1y HUMH 3BOJIIOLIMOHHOE POJICTBO; BBIMOJIHATH MpaKkTUYecKue paboThl o cOOpy M aHAJIM3y MaTepuasna

OJITHOKJIETOYHBIX
U MHOTOKJICTOYHBIX OpPraHM3MOB U3 TUIMYHBIX OHOTOIOB; BBIABIATH 3aKOHOMEPHOCTH H

MOP(POPU3NOTOTUYECKUE AANITAIIUN PACTCHUI
K Pa3JIMYHBIM YCIIOBUSAM OOMTAHHUS, HAXOJUTh KOPPEISILIMY MEXYy CTPOCHUEM OpraHa U BBIIOJHAEMON UM
GyHKIME;  cpaBHUBaTh pAacTUTEIbHbIE TKAHM M OpraHbl pacTeHU MeXay cOoO0OM; BBIMOJIHATh
MPaKTUYECKHE U TJabopaTOpHbIE paboThI 10 MOP(OIOTUU U (PU3HOIOTUI
pacTeHuil, B ToM 4ucie paboThl C MUKPOCKONOM C MOCTOSHHBIMU ((PUKCHUPOBAHHBIMU) M BPEMEHHBIMU
MHUKpOIIpenapaTaMy, HUCCIeA0BaTeIbCKUe paboThl C HCHOJIb30BaHMEM NPUOOPOB U  HHCTPYMEHTOB
uuppoBoit  maboparopuu; TMOHUMATh MEXAHHU3Mbl CaMOBOCIIPOM3BEICHHS KJIETOK, ONEpUpPOBATh
MPEJICTaBICHUSIMI O MHUTO3€ U Meiio3e, O poJid KJIETOYHOIO SApa, CTPOCHHH U (YHKIUH XPOMOCOM;
XapaKTepU30BaTh MPOLIECCHI JKU3HEIEATEIHHOCTH PACTEHHI: TOTJIOIEHUE BObI U
MUHEpaJIbHOE NHUTaHUE, (OTOCHHTE3, JbIXaHHE, pOCT, pa3BUTHE, CIOCOOBI E€CTECTBEHHOTO H
HCKYCCTBEHHOT'O BEr€TaTUBHOTO Pa3MHOXKEHMS, CEMEHHOE Pa3MHOXKEHHUE (Ha MPUMepe MOKPHITOCEMEHHBIX,
WJIM LIBETKOBBIX ); XapaKT€PU30BaTh OCHOBHBIE ATAIIbl OHTOT€HE3a PACTEHUN, ONIEPUPOBATh 3HAHUSIMU
O TMpUYMHAX PACIpPOCTPAaHEHHBIX HMHPEKIMOHHBIX OO0JIe3HEH pacTeHHil, TOHWMATh MPUHIIMIIBI
NpOoPUIAKTAKN M JIeUeHUs Ooje3Hel, MOHUMATh MPUHIHUIBI OOpbOBI C TATOTEHAMH W BPEAUTEISIMHU
pacTeHuil; BHIBIATH NPUUUHHO-CIIECTBEHHBIE CBSA3U MEKIY CTPOCHUEM U (YHKLIUIMHU
TKaHEel M OpraHoB PacTeHUN, CTPOCHUEM U )KU3HEACSATEIbHOCTHIO PACTEHUH; KIacCu(ULIUPOBATh PACTEHUS

U MX YaCTHU MO pa3HbIM OCHOBAHMUSIM;

OOBSCHATH POJIb PACTEHUN B IPUPOJIE U )KU3HU YeJIOBEKa: 3HaUeHUE (POTOCHHTE3A
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B IIPUPOJE U B XKHM3HM YEJIOBEKA, OMOJIOTHYECKOE U XO3SHCTBEHHOE 3HAYEHUE BUJOU3MEHEHHBIX MTOOETOB,
XO35IIICTBEHHOE 3HAYEHUE BEreTATUBHOI'O PA3MHOXKECHHUSI, ONIEPUPOBATh IIPEACTABICHUAMHU O T€HE, OCHOBAaX
TCHETUYECKOM WHXXCHEPUU; IPUMEHATH IIOJYy4YCHHBIC 3HAHUSA Ui BBIPAIMBAHUA M Pa3MHOXKCHHUS
KYJIbTYPHBIX
pacTeHuil; UCIOIB30BaTh METOABI OMOJIOTHH: TPOBOIUTH HAOIIOJCHUS 32 PACTCHUAMU,
OINUCBIBATh PACTEHMsI M MX 4YaCTH, CTaBUTh IpPOCTEHIIME OUOJOIMYECKUE OIBITBI M 3KCIEPUMEHTHI;
COOJTFOIATh MpaBUIIa OE30MMaCHOTO Tpyia pu paboTe ¢ yueOHBIM U JIA0OPATOPHBIM
000pyZI0BaHUEM, XUMUYECKOH MOCYI0i B COOTBETCTBHHM C MHCTPYKIMSIMU Ha YpOKE M BO BHEYPOUHOMH
NESTEIBHOCTH;

XapaKTepu30BaTh IIPUHLIMIIBI KJaccu(puKanuu pacTeHui, OCHOBHBIE

cucTeMaTU4YecKue TpYNIbl pacTeHUil; NPUBOAWUTH HpPUMEpbl BKIana poccuiickux (B Tom uucne H.M.
Basunos, U.B. Muuypun) u 3apyoexnbix (B Tom uncie K. Jlunneit, JI. [Tactep) yu€HbIX B pa3BUTHE HayK
0 pacTeHUsX, Tpubdax, OaKTepusX U apXxei; NPUMEHITh OMOJOTHYECKIE TEPMUHBI U TMOHATHUS (B TOM YHCJIE:
00TaHMKa, SKOJOTHUS PACTCHUN, MUKOJIOTHS, aJIbTOJIOTHSI, MUKPOOHOIOTHS, OAKTEPHUOJIOTHS, CUCTEMAaTHKa,
[ApCTBO, OTHEN, KiIacc, CEMEHCTBO, poX, BHUJA, KHU3HEHHas ¢opMma pacTeHui, cpena OOWTaHUS,
pacTUTENbHOE COOOIIECTBO, CIOPOBBIE PACTCHHS, CEMEHHBIC PACTEHHUS, KpacHBbIE BOIOPOCIH, 3elEHBIE
BOJIOPOCJIM, XapOBbIE BOJOPOCIH, MXH, IUIAYyHbI, XBOILHU, MAlOPOTHUKH, XBOMHBIE, MOKPHITOCEMEHHBIE,
OaKTepuu, apxeu, TPUObI,
CTPaMEHONMJIOBBIE) B COOTBETCTBMM C IIOCTAaBJICHHOM 3ajaueil; pas3in4yaTh M ONMCHIBATbh JKUBBIE HU
repOapHble 3K3EeMIUIAPbl PacTEHHM, YacTH pacTeHUH MO M300paKEHUsM, CXeMaM, MOJAEISAM, MYJsDKaMm,
penbedHbIM TabaMIaM, TPUOBI MO U300paKEeHHSIM, CXEeMaM, MYJsDKaM, OakTepuu IO HM300paKeHUsM;
BBISIBJISATh IIPU3HAKHU KJIACCOB MOKPHITOCEMEHHBIX, MM [IBETKOBBIX, CEMENCTB
JBYJOJIbHBIX U OJHOJOJBHBIX PACTEHMI; ONpENeNsiTh CHUCTEMAaTUYECKOE IIOJIOKEHUE PACTHUTEILHOTO
opranusma (Ha npumepe
MOKPBITOCEMEHHBIX, WM [IBETKOBBIX) C IIOMOIIbIO ONPEIETUTENbHON KaPTOUKHU; BBIMOIHATH MPAKTHUYECKHE
U 1abopaTopHble pabOTHI O CUCTEMATUKE PACTCHUIH,
aJIbrOJIOTUH, MHUKOJIOTUM U MHUKPOOHOJIOTHMH, B TOM 4YHCIE pabOThl ¢ MHKPOCKOIIOM C IMOCTOSHHBIMU
(¢uxcupoBaHHBIMU) U BPEMEHHBIMU MUKpOIIpenapaTaMu, UCCIeI0BaTEIbCKUE PAOOTHI C UCIIOIb30BaHUEM
npuOOpPOB U MHCTPYMEHTOB LU(POBOM 1a0OpaTOpPHUM; BBIAEIATH CYIIECTBEHHbIE MPHU3HAKU CTPOCHUS U
KHU3HEIESITeIbHOCTH PACTEHUH,
Oaktepuii, apxeil, rpu0OOB; MPOBOANUTH ONUCAHUE U CPABHUBATH MEXAY COO0I pacteHusi, rpudbl, OakTepuu,
apxeu IO 3a/JaHHOMY IUIaHy, JejlaTh BBIBOJBI HAa OCHOBE CpAaBHEHHUS; OBJaJeBaThb OCHOBAMHU
HBONIIOLIMOHHON Teopuu Y. J[apBHHA, XapaKTepU30BaTh
OCHOBHBIE 3Tallbl Pa3BUTHUA U KU3HU Ha 3emiie, ONUCHIBATh YCIIOKHEHHE OpraHu3alliy PacTeHHH B X0Je
ABOJIIOIIMM PACTUTENILHOTO MHUpPAa Ha 3eMie; BBIABIATh YEPThl MPUCIOCOOJEHHOCTH pPAcTeHHM K cpene
oOuTaHus, 3HAUCHHE
HKOJIOTUYECKUX (PAKTOPOB Il PACTCHWH; IOHMMATh OCOOEHHOCTH HAJOPTaHU3MEHHOIO YPOBHS
OpraHu3alMM >KU3HU, XapaKTepU30BaTh PACTUTENIbHBIE COOOIIECTBA, CE30HHBIE U IOCTYNATElbHbIE
M3MEHEHHS PACTUTEIBHBIX COOOIIECTB, PACTUTEIBHOCTD (PACTUTENIBHBINA TTOKPOB) MPUPOIHBIX 30H 3eMIIH,
CBOOOJHO ONEpUPOBATh MOHATUAMHU: HKOCHCTEMa, SKOJIOTMYECKas MupaMuia, Tpoduyeckas CeTb,
O6uopazHooOpasue; MPUBOAUTH MPUMEPHI KYJIbTYPHBIX PACTEHHUH W WX 3HAUCHHS] B JKM3HMU YEIIOBEKa,
XapaKTepu30BaTh MPHU3HAKH pAcTeHUI, OOBACHATh HAJIMYUE B Ipeleiax OAHOTO BUAA pacTeHHil (opm,
KOHTPacCTHbIX II0 OJHOMY M TOMY € IpPHU3HAKY, OINEPUPOBATH MOHATUAMU: (PEHOTHUI, T'€HOTHII,
HACJIE/ICTBEHHOCTh U HM3MEHUYUBOCTh, pa3sHOOOpa3ve pPacTeHMH M MHUKPOOTPAHU3MOB, COPT, ILTaMM;

MOHUMATh NPUYMHBI U 3HATh MEPbl OXpaHbl PACTUTEIHLHOTO MHUpa 3eMiH, CBOOOJHO ONEPUPOBATH
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MOHATHSIMH: 0CO00 OXpaHseMbIe MPUPOIHBIC TEPPUTOPUHU (Pe3epBaThl), 3aMOBEIHUKH, HAIMOHAIHHBIC
napku, OuocqepHble pe3epBaThl, 3HaTh, YTO TAKOE

Kpacnas kHura; packpbiBaTh poJIb pacTeHui, rpuOoB, OakTepuil MU apxeil, CTPaMEHONWJIOBBIX B
MPUPOAHBIX COOOIIECTBAX, B XO3UCTBEHHON ACSITEILHOCTU YeJIOBEKa

U €r0 MOBCEHEBHOM KU3HU; IEMOHCTPUPOBATh HA KOHKPETHBIX MPUMEPAX CBS3b 3HAHUN MO0 OMOJIOTUU

CO 3HAHUSIMU 10 MaTeMaTuke, PU3uKe, reorpapuu, JUTepaType, TEXHOJIOTUH, IPEeAMETaM T'YMaHUTAPHOTO
LUKJIA, PA3JMYHBIMH BHJIAMU HCKYCCTBA; MCIOJIb30BATh METOJbI OMOJOTHH: MPOBOAUTH HAOMIOICHUS 3a
pacTeHHusIMH, OaKTEpHUSIMH, TPUOaMU, TUIIAWHUKAMH, OTIUCHIBATh UX, CTABUThH MPOCTEHIINE OMOIOTHICCKHE
OTIBITHI U DKCIIEPUMEHTHI; BIAJICTh MpUEMaMu paboThl ¢ OMOJIOTHYECKON HHpOpMaIei: GopMyITupoBaTh
OCHOBAHUS JUIS M3BJICUCHUS U 0000mIeHNsT HHPOpMAMKH W3 HECKOJIBKUX MCTOYHHKOB, MPEe0OpPa30BHIBATH
WH(OPMALIMIO U3 OJHON 3HAKOBOW CHCTEMBI B JPYTYIO; CO3JaBaTh IMHCHMEHHBIC W YCTHBIC COOOIICHHS,
WCIOJb3Ys NOHATUHHBIN annapar

M3Yy4aeMoro paszenia OMOJIOTHH, COMPOBOXKAATh BBICTYIJICHHE MpE3eHTalueld ¢ y4€ToM OCOOCHHOCTEH
ayTUTOPUU OOYYAIOIIUXCS; TMPOSIBISTh HHTEPEC K YriayOJeHHI0 OHOJOTMYECKHX 3HAaHUM U BBIOOPY
ouonoruu

Kak npo¢uIbHOTO MpeIMeTa Ha YPOBHE CPpEAHEro o0IIero oopasoBanus it Oyayiien npodeccrnoHalbHON
JesTeNbHOCTH B 00jmacT OWONOTMHM, METUIIMHBI, HKOJOTMH, CEJIbCKOTO XO3SIMCTBA, MHUIIEBOM
MPOMBIIIJICHHOCTH; BJaAeTh npuéMmamu paboThl ¢ uHbopMarueil: GopMyIupoBaTh OCHOBAHUS IS
M3BJICUCHHUS M 0000mIeHus HHPOPMAIMK W3 HECKOIBKMX HCTOYHHKOB  (2-3), mnpeoOpa3oBHIBATH
MH(pOpPMAIIHIO U3 OJTHON 3HAKOBOM CHCTEMBI B JIPYTYIO.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HanmeHnoBanue
No pasnenoB u | KonngectBo
[TporpammMHoOe conepxaHue OcCHOBHBIE BU/IbI JESATEIBLHOCTH 00YyYaIOIUXCS
n/n | TeM y4eOHOro 4acoB
npeamera
1. BBenenue
1 Bsenenue 5 [Iuronorus — Hayka O KJIETKE. O3HaKOMJIEHHE CO CTPOECHUEM KJIETKH.

CoBpemenHas kiierouHas Teopus. Kietka — enununa
CTPOCHHMSI, JKUZHEIEATEIIBHOCTH U PA3MHOKEHUS JKUBOTO.
XUMHUYECKUHN COCTAB KIIETKHU.

CrpyKkTypHas opraHu3anus KJICTKH.

DyKapHOTHBIE U IPOKAPUOTHBIE KIETKH.

Mewmb6pana. [luronnasma. Opranouas!.

Enunas memOpaHHast cucteMa KiIeTKU. MUTOXOHJpUU U
mactuipl. L{luTockener u opranou bl 1BUKeHUs. SAapo.
XpomocoMsl. ['enbl. Y iBoenne xpomocom. [inongHocTs
kieTku. Knerounsiii nuki. Mutos. Melios.
PasmuoxeHue. TUIbI AKU3HEHHBIX [IUKIIOB.
Bupyconorus — Hayka o BUpycax.

Bupycsl — HekneTouHble (HOPMBI.

Bxnan poccuiickux u 3apy0eXHbBIX YUEHBIX B pa3BUTHE
BUpycosiornu. BupycHble 3a001eBaHus pacTeHH, KUBOTHBIX U
yenoBeka. Mepbl NpoPHIaKTUKN BUPYCHBIX

HccnenoBanne XUMHUYECKOTO COCTaBa KIIETKH.
ApPryMEeHTHPOBAHUE JIOBOJIOB O KIIETKE KaK
€IMHULIEC CTPOCHUS U KUZHECATEIIbHOCTH
opranu3moB. Omnpe/ielieHue MO BHEIIHEMY
BUY (M300paXEHUsIM U CXEMaM) OPraHOUI0B
KJIETKU. PacKpbITHE TEPMUHOB U MTOHATHIA
KJIETOYHOE SIIPOY», «<XPOMOCOMBI», «TCH.
OObsicHEHNE KJIETOYHOTO [UKJIA, IeJICHUs sapa,
Pa3HUIIBI MEXKTY MEHO30M U MUTO30M,
TaIUIOWTHBIM M TUTUIOUTHBIM Ha00pOoM
XpoMocoM. PackpbITHe CyIIIHOCTH TEPMHHOB
«0ecronoe, MoJIOBOE Pa3MHOKEHHUE,
(OKU3HEHHBIN IUKID». OBIajcHHE TPUEMaMH
BETeTaTUBHOTO Pa3MHOXKEHUs. PackpriTie
CYIITHOCTH




3abosneBannii. CoOBpeMeHHas KI1acCU(pHUKAIHSI OPTraHU3MOB,
OCHOBHBIE MPUHIHUITEL. Kitaccudukarysi opranu3mMoB U
IBOMIOLIMOHHOE yueHue. Teopus 3Bomonun Yapne3a lapeuna.
MeTtop1 HayYHOTO MMO3HaHUs B Ononoruu. [IpaBuia paboTsl co
CBETOBBIM MHUKPOCKOIIOM. BpeMeHHbIE 1 TOCTOSIHHBIE
MHKpoTIpenapaTsl. MeTouKa MpuroToBICHHSI BDEMEHHBIX
MHKpOIIpenapaToB. MUKPOCKOIHS ONTHYECKasl, JIEeKTPOHHAS,
CKaHUPYIOIIasi, 30HI0BasI.

Jlemoncmpayua 1OpTPETOB  YU€HBIX, MHKpodoTorpadumii
KJIETOYHBIX CTPYKTYP, BHIIOJTHEHHBIX C TOMOIIBIO Pa3IMIHBIX
THUTIOB MUKPOCKOTIHH.

Jlabopamopnbsie u npakmuyueckue pabomat.

[IpaBuna TexHWKHM O€30MACHOCTH TPH MPOBEACHUHU
7a00PaTOPHBIX M NPAKTHYECKUX PadoT.

OCHOBBl ~ MHUKPOCKONMH:  IPUIOTOBJICHHE  BPEMEHHBIX
npenapatoB M pabora ¢ MukpockonoM. OdopmieHune
pe3yabTaToOB pabOThl ¢ MUKPOCKOIIOM

TEPMUHOB «TaMETOPUT» U «CIIOPOPHUT.

O3HaKoOMJICHHE C THIIAMH KH3HESHHBIX
ITUKJIOB.

AprymMeHTHpOBaHHE IOBOJIOB O BUpPYycCax,
KaK HEeKJIETOUHbIX (hopmax. O3HaKOMIIEHHE
C BKJIQ/IOM POCCHICKUX U 3apyOeKHBIX
YUEHBIX B pa3BUTHE BUPYCOJIOTHH.
O3HaKOMJIEHHE C COBPEMEHHOM
KJaccu(uKaue OpraHu3MoB, C
3BOJIIOLMOHHBIM yueHueM Hapib3a.
Japeuna. O3HaKOMJIEHHE CO CTPOEHUEM U
npaBujIaMu pabOThI CO CBETOBBIM
MHUKPOCKOIIOM

HNToro gacoB 1o teme




2. bakTepun u apxeun

2.1 | bakrepuu u apxeu 4 MukpoOunoiorust — Hayka O MUKPOOPTaHU3MaXx. Brinenenue xapakTepHbIX NPU3HAKOB
Oco0eHHOCTH CTPOEHUS MPOKAPHUOTHOM KIIETKH. CTPOCHUS U KU3HEACITEIIbHOCTU OaKTepuit
MHoroo6pasue ¢hopm kinetok 6akrepuii. Poct n u apxei. MccnenoBanue CTpoeHUs
pasMHOXeHue OakTepuii. Criopbl OakTepuil. MPOKAPUOTHOM KJIETKU (HA TOTOBBIX
KuzHenesTenbHOCTh OaKTepuUit: MuKpornpenaparax). CpaBHEHHE KIETOK
aBTOTPO(HBIE U reTepoTpodHbIEe, aHA3POOHBIE U MPOKApHOT U dykapuoT. Onucanue
a’poOHbIie OakTepun. [{luanoOakTepuu 1 UX poJib B | MHOT0OOpa3us GopM OAKTepHii.
npupojie. OcOOEHHOCTH OpraHU3aIK apXel U UX O6ocHoBanue pou OakTepuii U apxeil B
otnuuus oT Oakrepuii. Ponb apxeit u 6akrepuii B PUPOJE U )KU3HU YEJIOBEKa.
BO3HUKHOBEHUH dYKapuoToB. PacnpocTpanénHocts | OnucaHue UCOIb30BaHus OakTepuil B
OakTepuil u apxeu, UX poJib B MPUPOJIE U KUZHU Ipolieccax KBalIeHUs], CHJIOCOBaHUS,
yenoBeka. Ponp 6akTepuii B OMOreOXMMHYECKUX CBIpOJAENHUS U JIp. ApryMEHTUPOBAHUE MEP
HUKJTaXx. npodUIaKTUKU 3a00JIeBaHUM, BBI3bIBAEMBIX
Jlabopamopusie u npaxmuyeckue padoomaol. OakTepusmMu
N3yuenne MeToa0B 1e3MHGEKIIUN U CTEPUITU3AIIH.
Wzyuenne wmopdosaorun Oakrepuit Ha
MHUKPOCKOIHMYECKHUX MpernapaTax

Hrtoro yacoB o Teme 4

3. MHoroo6pa3une 0JHOKJIETOYHBIX JYKAPHOT

3.1

Mmuoroobpasue
OJTHOKJICTOYHBIX
DYKapHOT

4

OcHOBHBIE TPU3HAKH OJHOKJIETOYHBIX DYKapHOT.
Crpoenue, ABWKEHWE, TUTAaHUWE, PA3MHOKEHHUE
OJTHOKJIETOYHBIX

Brinenenue xapakTepHBIX MPU3HAKOB
OJTHOKJIETOYHBIX. OOBSICHEHUE CTPOSHUS




aBTOTPO(HBIX U FETEPOTPOPHBIX IYKAPUOT HA

IIPpHUMCEPC 3BIJICHLL U TPUITAHOCOMBI, TPUXOMOHA/IbI 1

KHUIIEYHOU JIAMOIINH, nHPY30pUn TY(HEeIbKH U
MaJISIPUAHOTO TIa3MOAMS, PAIUOJIAPUN U
dhopamunudep, amEObI IpoTEs, TUATOMEH.
3HaueHue OJHOKIIETOYHBIX 3YKapHOT B IPUPOJIE U
K3HH yenoBeka. ConHast 001e3Hb, 00JIE3Hb
[Taraca. KoxxHbIl ¥ BUCLIEPATIBHBIN JICUIIMAHHUO3.
Tpuxomonuas. JIamommos. Jlabopamopuoie u
npakmuueckue padoomol.

N3ydyeHne OJHOKIETOYHBIX OPraHU3MOB O]
MHUKPOCKOTIOM Ha BPEMEHHBIX u
(bUKCUpPOBaHHBIX MUKpOIIpENapaTax

OJHOKJICTOYHEIX, CIIOCOO0B MX
nepeBUKCHUSI.

HabGmionenne mepenBWXeHHS B BOJE
uHDY30puu-TyPEeIbKH ¥ HHTEpIpETaIns
JTaHHBIX.

AprymMeHTHpOBaHUE MPUHIIUIIOB

3JI0pPOBOTO 00pa3a )KU3HU B CBSI3H C
MomnaJaHueM B OpraHU3M 4YeIOBEKa
Mapa3suTUYECKUX MPOCTEHIITNX
(MaSIpUIHBIN

IJIa3MOIUH, TU3EHTEpUitHasA amEDa,
JTsIMOIHS, CalTbMOHEIIIA U Ap.). AHaIH3 U
OIICHKA CITOCOOOB BBIACICHUS H30bITKA BOIbBI
Y BPEAHBIX KOHEYHBIX ITPOYKTOB OOMEHA
BEIIECTB Y MPOCTEHUIINX, OOUTAIOIIUX B
IIPECHBIX U COJIEHBIX BOJTOEMAX.
NsroroBnenue Moienu KIETKH MPOCTEUIIIETO

HNToro yacoB 1o Teme

4. ApxenjacTuHble UJIH «PACTEHUS»

4.1

boranuka — Hayka
pacTeHusax

(o)

Kparkas ucropust pa3BuTusi 00TaHHUKH.
Boranuka u 00bekThI €€ ucciiegosannii. O0LEM
[IApCTBA «PACTEHUS B COBPEMEHHOM CHCTEME
opranudeckoro mupa. Paznensr 6otanuku. CBs3b
OOTaHUKU C IPYTUMHU

OznakomieHne ¢ OOBEKTaMU HM3yUEHUS
0O0TaHUKH, €€ pa3JeIaMu.

PackpsiTHE TEpPMUHOB 1 TOHATHI:
Mopoorus, anaromusi, GU3NOIOTHS,
CHUCTEMAaTHKa PaCTEHHH,




OMOJIOTNYECKMMHU HayKaMH, MEAULINHON 1

CEeNbCKUM X03s1iicTBOM. Ponib 60TaHuku B
(hopMHPOBaHUN COBPEMEHHOW €CTECTBEHHO-
Hay4YHOH KapTuHbI Mupa. [lepcrnexTuBbl pa3BUTHA
00TaHMKH Kak Hayku. [[puMeHeHne 60TaHnYeCKUX
3HaHuil yenoekoM. [Ipodeccun yenoseka,
CBSI3aHHbIE C OOTAaHUKOM.

Jlemoncmpayusa  TOPTPETOB  YUEHBIX, JKUBBIX
pacTeHui, KOJUIEKIUI U MYJISKEN

9KOJIOTHS, NTaIe000TaHNKa. Y CTAaHOBJICHUE
B3aUMOCBSI3M C JIPYTHMHU HayKaMH.
PackpbITHE pOH 3HAHUI O pACTEHUSIX IS
yenoBeka. [IposiBieHne nHTEpEca K
npodeccusiM, CBSI3aHHBIM C H3yYCHUEM
pactenuii (onrcaHue npodeccHii)

4.2

OOGm1as opraHu3anus
PacTUTEIHLHOTO
opraHusma

PacTturenbHas kieTka u €€ 0cOOEHHOCTH.
Pacturenbuble TkaHU. OTKpPBITHE PACTUTENBHBIX
TKaHei. CTpoeHne U QYHKIIUN PACTUTEIBHBIX
TKaHeil. [IpocTble U clloKHBIE TKAHHU.
O06pa3oBarenbHble, TOKPOBHBIE, OCHOBHBIE,
MeXaHUYEeCKUe, IPOBOIALINE TKaHH.

OpraHsbl U CUCTEMBI OPIaHOB PACTUTEIHHOIO
OpraHM3Ma, UX B3aUMOCBS3b. PacTUTENbHBIM
OpraHM3M Kak eUHOoe 1iesoe. BeretatuBHble U
reHepaTUBHBIE OPraHbl.

/Jlemoncmpayusa ONBITOB 1O OOHApY)XEHHUIO B
CEMEHaX pacTeHUH BOJbl, MHUHEPAJIbHBIX W
OpPraHUYeCKUX BEIIEeCTB, Kpaxmaa, Oelika U Kupa.
Jlabopamopuvie u npakmuueckue padomsut.

BrisiBnenne conoJYMHEHHOCTH YPOBHEH
OpraHHU3aIi MOJEKYISIPHOTr0, KJIETOYHOTO,
TKaHEBOT'0, OPTaHHOTO, CUCTEM OPT'aHOB U
1enoro opranusma. MccnenoBanue u aHainus
TOTOBBIX MUKPOIIPETIAPATOB TKAHEH
pacTeHui. Y CTaHOBJIICHUE B3aUMOCBS3Ei
MEXIy OCOOCHHOCTSIMU CTPOCHUS U
(GYHKIMSAMHI TKaHeH




W3yuenune CTpOCHUsT pPACTHTENBHBIX KJIETOK Ha
TOTOBBIX W BPEMEHHBIX  MHKpOIIpernaparax.
Habmronenune npoiiecca TUIa3MOJIN32 u
JeTIa3MojIi3a B PACTUTENBHBIX KIETKaxX IOJ
MHUKPOCKOTIOM.

N3yuenne ocoOEHHOCTEH CTPOSHUSI TKaHEeH
pacTeHuil Ha TOTOBBIX M BPEMEHHBIX
MUKpOIIpernaparax.

W3yueHne cTpoeHUs OPraHOB PACTEHUI Ha KUBBIX
o0bekTax 1 repOapHbIX 00pasmax

4.3

CrniopoBble pacTeHHUs

Kpacusie, 3enénbie u XapoBble BOAOPOCIH.
Anproyiorusi — Hayka o Bojopocisix. Bogopocnu —
HETaKCOHOMUYECKAsl rpyIna OpraHu3MoB,
MIPUCTIOCOOJICHHBIX K )KU3HH B BOJHOM Cperie,
OTHOCSILIUXCS K Pa3IU4YHBIM IAPCTBAM B
COBPEMEHHOU CHUCTEME OPTraHUYECKOr0 MUPA.
MecTo KpacHBIX, 3€JIEHBIX U XapOBBIX BOJOPOCIEH
B COBPEMEHHOM CUCTEME OPTraHUYECKOr0 MUPA.
Oco0eHHOCTH UX CTPOEHUS, Pa3MHOKEHUS U
KU3HEHHBIX LIUKIIOB Ha IPUMEPE
XJIAMUAJIOMOHA/IbI, XJIOPEIIbl, KJIa10(ophl 1
YIIBBBI, CIIUPOTUPHI M Xaphl, TOPPUPHIL.

Bypsie Boopocin, nX TaKCOHOMUYECKOE
MOJIO’)KEHUE BHE IapCTBA pacTeHUi. JKu3HEeHHbIe
[UKJIBI JAMUHAPHUH (MOPCKast

Onucanue 3aKOHOMEPHOCTEN LIUKIIOB
pa3BUTHS Bojopocieil. BeisiBienue
0COOEHHOCTEH pa3sMHOXKEHUS U LIUKIIOB
pas3BuTHs y Bojopocieil. MiccienoBanue
CTPOEHHS OJJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX BOJOPOCIEHN.
O6ocHOBaHME POJIH BOJIOPOCIIEH.
O60ocHOBaHME MONOKEHUSI OypBIX
BOJIOPOCIIEH BHE IIapCTBa PACTEHUH.
HccnenoBanue cTpoeHUs ¥ 5KU3HEHHOTO
nukJia samuHapuu. Knaccuduuuponanue
pacTeHHuii Ha OCHOBE MX MPUHAIIEKHOCTU
K OIPEAEIEHHON CUCTEMAaTHYECKON TpyIIIe.
Ornrcanne CHCTEMATHYECKUX TPYIIII
[IpumeHeHne TepMUHOB:




Kamycra) u ¢pykyca. Pacnpocrpanenue u
sKojorus. Poss B mpupose v 3HaUeHHE B KU3HU
YeJI0BeKa.

[Ipoucxoxnenue BBICIINX pacTeHuit
(amMOproduT) OT  XapOBBIX  BOJOPOCIICH.
CoBpeMEHHBIE  TMOAXOIbI K  CHCTEMAaTHKE
pacTeHui.

MoxoBuanble uin Mxu. O011as XxapakTepucTUKa,
CTPOCHHE U KU3HEACITCILHOCTD, KIU3HCHHBIN ITUKJIT
Mx0B. MHOrooOpasue MXOB.

Kykymikun 1én u charaym.

PacrmipocTpanenue u 3koa0rusi MX0OB. 3HaYECHHE MXOB
B IIPUPOJIC U )KU3HEACATEILHOCTH YETIOBEKa.
TopdoobpazoBanue. [leuénounrkn u

AHTOLEPOTOBEIE.

[TnaynoBuansle (tuayHsl). OOmias xapakTepucTHKa.
Mopdomnoruueckue 0COOEHHOCTH BEereTaTUBHBIX
opranoB. OCOOEHHOCTH OpraHU3aI1H, )KU3HEHHOTO
LUKJIa 1ayHa 0ynaBoBuaHoro. [lonosoe
MOKOJICHHE, PEAYKIUS raMeTOpUTA.
Pacnipoctpanenue 1 HKOJIOTHS MJIayHOBUTHBIX.
3HayeHue B PUPOJIE U UCIIOIH30BAHNE YETIOBEKOM.
Hckonaemsle miiayHOBUAHbIE. Pob HCKONaeMbIxX

LIapCTBO, OTAEI, Kiacc, HOPsAJ0K, CEMEHCTBO,
pon, Bua. PackpbiTie CylIHOCTH TE€pPMHUHA
«momynAuus». OnucaHue 3aKOHOMEPHOCTEH
LIUKJIOB Pa3BUTHS PACTCHUN. BolsBiIeHNE
XapaKTEPHBIX MPU3HAKOB CIIOPOBBIX
pacTeHuil: KpacHBIX, 3€JIEHBIX M XapOBBIX
BOJIOPOCIIEH, MOXOBUHBIX,
HaropOTHUKOBUIHBIX, TJIAYHOBHIHBIX
pactenuii. Onucanue MHOrooopasus
pactenuii. BoisiBnenue ocoOeHHOCTEH
Pa3sMHOXKEHUS U LIUKJIOB Pa3BUTHS Y
BOJIOPOCTIEH, MXOB, TAIOPOTHUKOBHIHBIX.
BrImonHenue npakTHYeCcKuX 1
1a00paTOPHBIX pabOT

10 CUCTEMaTHKe PacCTEHHH Ha JKUBBIX
pacTeHusX ¥ repOapHbIX 0Opa3ax.
HccnenoBanue cTpoeHHs MXOB,
HarnopoOTHUKOB, XBOILEH U MJIayHOB.
O6ocHOBaHME POJIU MXOB,
HarnopOTHUKOBUIHBIX,

TUTAYHOBU/IHBIX B IIPUPOJIE M KU3HU
YyeJioBeKa




IUIAYHOBUJHBIX B PACTUTEIBHOM  IOKPOBE
NaJIE030MCKOM 3pbl M B 00pa30BaHUK KaMEHHOI'O
YIJIAL.

[TanopoTHUKOBUIHBIE (ITATIOPOTHUKH U XBOIIIHN).
OOm1ast xapaKTepUCTHKA MAIOPOTHUKOBHTHBIX.
Oco6eHHOCTH OpraHu3aly BereTaTUBHbBIX
OpTaHoOB, KM3HEHHOTO LIUKJIa XBOIIA MOJIEBOTO.
CrpoeHue U )KU3HEAEATeIbHOCTh TallOPOTHUKOB.
JKU3HEHHBIN HUKII MATOPOTHUKOB HA MIPUMEPE
LIMTOBHHMKA MY>KCKOro. Pacipoctpanenue u
9KOJIOTHS MTATIOPOTHUKOBUIHBIX. 3HAUCHHE B
IIPUPOJIE U XKU3HEICATEILHOCTH YeJIOBEKa.
Jlabopamopuuie u npakmuueckue padomsol.
N3yuenmne ocoOCHHOCTEH CTPOSHUS U
KHU3HEHHBIX [IUKJIOB OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX 3€JIEHBIX, XapOBBIX U

KpacHbIX BOJIOPOCIIEH Ha )KUBOM U repOapHOM
MaTepuaie.

W3yuenne cTpoeHUs U )KU3HEHHBIX LIUKIIOB OYpbIX
BOJIOPOCTIEH Ha )KUBOM U TepOapHOM MaTepHale.
N3yuenne oco6eHHOCTEN CTPOEHUS KYKYIIKHHA
JbHA U carHyma (Ha )KUBBIX M repOapHbIX
00BEKTaX).




N3ydenne ocoOeHHOCTEH CTPOCHMSI IIayHa
OyJ1aBOBHUIHOTO (Ha )KMBBIX U TepOapHBIX
00BbeKTax).

N3yuenne ocoOEHHOCTEH CTPOSHHS XBOIIA
MOJICBOTO (HA JKUBBIX U TepOapHBIX 00BEKTAX).
Nzyuenue ocoOeHHOCTeH CTPOCHUS
MaropoOTHUKA WIMTOBHUKA MY)XCKOro  (Ha
JKUBBIX M TepOapHBIX 0OBEKTaX )

4.4

CeMmeHHEBIE pacTCHuA

I'onocemennbie. Bo3HHKHOBEHUE CEMEHU —
BYKHBIN ATAlN B BOJIOIUH BBICIINX PACTEHUH.
JlpeBHUE ceMeHHbIe TAaIOPOTHUKH, UX POJIb B
JaJbHEUIIIeM Pa3BUTUN CEMEHHBIX PACTCHHIA.
OO01re npru3HaKu CEeMEHHBIX PACTeHUN KaK
HauboJee MPUCTTIOCOOIEHHBIX K CYIIECTBOBAHUIO

Ha Cylle.

I'onmocemeHHBIE — HETAKCOHOMUYECKAs IPYIIIA
CEeMEHHBIX pacTeHui. O0Ias XapakTepuCcTUKa,
0COOEHHOCTH OpraHU3aliy TOJIOCEMEHHBIX.
JKv3HEHHBII IMKIJI XBOMHBIX HA IPUMEPE COCHBI.
Pa3noobpa3zue ronoceMeHHBIX. XBOWHBIE,
I'makroseie, CaroBHUKOBBIE, | ' HETOBBIE.
PacnipocTpanenue v 3K0JI0THs TOJIOCEMEHHBIX.
3Ha4YeHHUE B IPUPOJAE U B XO3AMCTBEHHOU
NEATEIbHOCTH YEJIOBEKA.

BriaBrienne ocodeHHOCTEH Pa3MHOXKXCHHA U

[IUKJIOB PA3BUTHS XBOMHBIX U I[BETKOBBIX
pactenuil. MccrnenoBanue BHEITHETO
CTPOEHHS BETOK, XBOH, IIHIIIEK U CEMSIH
XBOWHBIX pacTeHUH (eJb, COCHA,
muctBeHHHIa). O60CHOBaHUE POIU
XBOWHBIX U IBETKOBBIX PACTEHUI B
MIPUPOJIE U )KU3HU YelloBeKa. BrisBieHne
XapaKTEePHBIX MPU3HAKOB IIBETKOBBIX
pacTeHui. Y CTaHOBJICHUE B3aUMOCBS3Ei
MEXIy OCOOCHHOCTSIMU CTPOCHUS
MOKPHITOCEMEHHBIX PACTEHUN U UX
CHUCTEMAaTUYECKON TPUHAIIICKHOCTHIO.
Onucanne MHOroo0pa3us IBETKOBBIX
pacteHui




Jlabopamopnuvle u npakmuueckue paoomal.

N3yuenne ocoOOEHHOCTEH BHEUTHETO CTPOCHHMS
BETOK, XBOU, IIUIIEK U CEMSH XBOMHBIX (€I1b,
COCHa, JINCTBeHHUIA). L[BeTKOBBIE pacTeHUsI.
OO6mas xapakTepucTHKa IIBETKOBBIX. CTpoeHHe U
KHU3HEESATeIbHOCTh IBETKOBBIX. [[BeTOK Kak
OpraH IMOJIOBOTO Pa3MHOXKEHUS Y
MOKPBITOCEMEHHBIX pacTeHuid. PaznooOpasue
LIBETKOB: MTPaBUJILHBIC M HETIPABUIIbHBIE,
oboerosbie U pa3aenbHonoibie. OTHOIOMHBIC U
IByAOMHbIE pacTenus. ColBeTus

(cmokHeble, ipocTeie). LIBeTenue. Pa3BuTtie Mukpo-
u meracmop. 'ameTsl. OnbLieHHE.
OmnonotBopenue. 3urora. JlBoitHoe
OTUIOZIOTBOPEHHUE Y MOKPHITOCEMEHHBIX
(uBeTkoBbIX) pactenuid. Pabotel C.I'. HaBammuna.
JKu3HEeHHBIHN UK IIBETKOBBIX.

[Tnoast u cemena. PaznooOpaszue mionos. Cyxue u
couHble TI0bl. OTHOCEMSAHHBIE U
MHoroceMmsiHHbIe moabl. Comnonus. CtpoeHue
CEMSIH JBYAOJBHBIX U OJAHOJOJIBHBIX PACTEHUM.
Pa3noobpasue cemsH. PacnipocTpaHenue miooB u
CeMSsIH




B IIpUpO/IE. Y CIIOBUS IPOPACTAHUS CEMSIH.
Hpixanue cemsiH. PazBuTre nmpopocTka.
PacnipocTpanenue mo0B U CEMSIH B IIPUPOJE.
NnnuBuayanbHOe pa3BUTHE PACTEHHM (OHTOTEHE3).
[lepuoas! oHTOrEHE3A:

AMOPUOHAIILHEIN, MOJIOAOCTH

(TOBEHMJIBHBIN ), 3pEIIOCTH (Pa3MHOXKECHHS),
CTapoCTH (CEHUJIBHBIN) Ha IpUMEpe
MOKPBITOCEMEHHOTO pacTeHus. Ctaauu
BEreTAllMOHHOTO NEPUO/Ia PAaCTEHUI Ha IpUMepe
371aKOB (BCXOJIbl, KYILIEHUE, BBIXO] B TPYOKY,
KOJIOLIEHHE, [[BETEHUE, CO3PEBAHHUE).
Jlabopamopusle u npakmuyueckue padontol.
Nzydenne mopdonoruu npeTka (Ha )KUBBIX H
(uKCcUpoBaHHBIX 00bEKTaX ). M3yuenue
pa3zHooOpasus couBeTuil (Ha repoapHbIX
oOpasiax).

N3ydeHne cTpoeHus 3aBs3U LIBETKA U CEMANIOYKHU
10J1 MUKPOCKOIIOM

(Ha TOTOBBIX MHKpoOIIpenapaTax).
N3yuenue CTPOEHUSA CEMSH
MOKPBITOCEMEHHBIX PACTEHUH.

N3ydeHnue cTpoeHus MIOA0B U COIIOAUI

HToro yacoB 1o Teme
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5. CTpoenne u Ku3HeAeATEJIbHOCTh CEMEHHbBIX PACTEHUI

5.1

[ToOer 1 moberoseie
CUCTEMBI

5

[To6er. Mopdomorus mobera. CTpoeHue
0o0smcTBEHHOTO Mmodera. Y3enn. Mexaoysiue.
MeTtamepHOCTb.

Pa3noobpazue noGeros. YKopoueHHbIE U
yanuHEHHbIE ToOeru. BereratuBHble u
reaeparuBHbie ooeru. [lonoxxenue modera B
npoctpancTBe. Bunonsmenénnsie noderu. [louka —
3ayatouHslii moder. Ctpoenue nmovku. PaznooOpasue
MOYeK:

BEreTaTUBHbIE, BET€TaTUBHO-TCHEPATUBHBIE,
TCHEPATUBHBIC, OTKPBITHIC, 3aKPBITHIC.
Bepxyieunsie, 60KOBbIE (M1a3ylLIHbIC) U
MPUIaTOYHBIE TOYKH.

Crebenb. Mopdonorus crebns. opma credneit y
TPaBSHUCTHIX U JPEBECHBIX PACTCHUM.

Anatomust crebinia. CtpoeHue ctelst 1By10IbHBIX U
OJTHO/IOJIBHBIX TPABSIHUCTBIX PACTCHHIA.
Pacnionoxxenne npoBoasimux Tkane. Ctpoenue
cTe0JIs1 IPEBECHBIX PACTEHUH.

OyHkiuu cTedis. MexaHudeckas, TPaHCIOPTHas.
BereratuBHOE pa3MHOKEHUE IIBETKOBBIX PACTCHHIA.
Jemoncmpayus onvima — iepeiBIKEHNE
MUHEPATBLHBIX U OPTAaHUICCKUX BEIIECTB

HccnenoBanue Ha )KUBBIX OOBEKTAaX WIX HA
rep6apHbIx oOpasiax Mopdonoruu noodera.
PackpeiTie hyHKIUI BUIOM3MEHEHHBIX
no6eroB. Onucanue CTPOSHUs
BETCTaTUBHBIX M T€HEPATUBHBIX MTOYECK.
AHanu3 nonepeyHoro cruia CTBoJa
pactenuii. O3HaKOMJICHUE C
0COOEHHOCTSIMU CTPOEHHUS CTEOIIs
OJTHO/IOJIBHBIX M IBYJOJIBHBIX TPABSIHHCTBIX
pacTeHuii; ¢ 0COOEHHOCTSIMU CTPOEHUS
cTebus IpeBecHbIX pacTeHuid. Habmronenue
Y aHAJINU3 MIEPEIBIKEHUS] pACTBOPOB
MHHEPAIbHBIX BEIIECTB B CTEOJISIX PACTEHUH
IPY UX OKPAIIMBAHUH TYIIBIO U YSPHUIAMHU
(TpaBstHHCTBIE U JIpEBECHBIE PACTEHHUS).
OObocHOBaHMe NPUYMH TPAHCIIOPTa BEIIECTB
B PacCTeHUU




10 CTeOI0, BUTON3MEHEHHEIX ITOOEIOB.
Jlabopamopuule u npaxmuueckue paoomol.
Nzyuenune mopgonoruu nodera Ha >KUBBIX 00bEKTaX
WK Ha repOapHbIX o0pa3iax. M3ydyeHue crpoeHus
BEreTaTHBHBIX, TCHEPATUBHBIX U CMEIIAHHBIX
nouek. PasHooOpasue moyex y ApeBecHbIX
pacTeHui.

W3ydenue momepeyHoro Cruiia CTBOJIa PaCTCHUN U
aHaJIM3 BIMSHUS SKOJOTMYCCKUX YCIOBHUIA HA
pa3BUTHE PACTECHUIA.

N3ydenune 0coOOCHHOCTEH aHATOMUYECKOTO
CTpPOEHHMS CTEOJIS IBYIOIBHBIX U OJHOIOIBHBIX
TPaBSIHUCTBIX PACTEHUH (HA )KHUBBIX O0BEKTAX U
Ha repOapHBIX 00pa3iax).

N3ydenune ocoOOCHHOCTEH aHATOMUYECKOTO
CTPOEHHS CTEOS IPEBECHBIX pacTeHHi. M3ydeHne
TPaHCIOPTa BellecTB B crebdie. M3ydyenue
MeTamop¢o30B modera

5.2

JIuct

Mopdonorus nucra. JIucroBas njiacTuHka,
OCHOBAHUE JINCTA, YEPELIOK, IPUITUCTHUKH.
PaznooOpasue mucTheB: (HOPMBI TUCTOBBIX
IJIACTUHOK, )KMJIKOBAHUE JINCTHEB, IPOCTHIE U
CJIOXKHBIE JINCThS. JIncTopacnonoxenue

HccnenoBanue Ha )KUBBIX OOBEKTAX UM HA
repOapHbIX 0Opa3iiax MOpQOIOTHH JTUCTA.
PackpsiTie QyHKIMI BUAON3MEHEHHBIX
JIMCTHEB.

Hccnenosanue ¢ MOMOIILIO




1 JIMCTOBAsA MO3auKa. BI/IILOI/IBMGHGHI/IH JIUCTBEB U UX

GbyHKIHN.

AHaTomus nucTa. DNUepMa U YCTbUYHbBIN
anmapat. Me3opumt. [ITurMenTs nucra.
[Mnactunel. XKunku (cocyTMCTOBOIOKHUCTHIE
nydku). OCOOEHHOCTHU CTPOEHUS CBETOBBIX U
TEHEBBIX JIUCTheB. OYHKIIMHU JHCTa. 3amacaroias,
3allMTHAs!, BET€TaTUBHOE Pa3MHOKEHUE U JIpYyTrHe
¢bynakuu. Tpancnupanus u razoo0meH. Biusnue
BHEIIHUX YCJIOBUI HA TPAHCIHUPALMIO.
dotocunTe3. 3HaYeHne POTOCUHTESA.
Kocmuueckas pois 3enénbix pactenuit (K. A.
Tumupsszes). Jlucronan, ero NpuYMHbI, MEXaHU3M
Y 3HaYCHHE B KU3HU PACTCHUS.

Jemoncmpayusa onvimog: BblicIeHUE TUTMEHTOB
JMCTa Ha MIPUMEpE CIUPTOBOM BBITSKKH
xjopoduiia; 00pa3oBaHUE KpaxMalia B 3eIEHBIX
JTUCThsX Ha cBeTy (purypst FO. Cakca); BiusiHIE
CHJIBI CBETA Ha BBIJIEJICHUE KHCIIOPO/1a BOJAHBIMU
pacTeHUsIMH (ITOJICUET My3bIPbKOB KHCIOPOAA).
Jlabopamopuvie u npakmuyeckue padomui.
N3yuenne Mop(ho0orum JUCTa Ha KUBBIX

CBETOBOIO MHUKPOCKOIIa BHYTPEHHETO
CTPOCHHUS JIUCTA.
O3HakOMJIEHWE C T[MATMEHTAMH JIACTA.

PackpbiTHe  CymIHOCTM  CBETOBOM U
TeMHOBOH (a3 dorocunTeza. OOBsICHEHHE
o0pa3oBaHMs KpaxMayia B 3€JEHBIX JIMCThSIX
Ha cBety (purypst FO. Cakca).
VYcraHoBNeHHE B3aUMOCBSI3M YCIOBUH U
WHTCHCUBHOCTH Tporecca (HOTOCHHTE3a;
BIusHUEe  (OTOCHHTE3a  HA  ypoxkail.
Onucanne KOCMHYECKOH pOJH  3€IEHBIX
pacTeHuit

(K. A. Tumupszes). UccnenoBanue u
00BsICHEHUE BETMIMHBI TPAHCITUPAIINN B
3aBHCUMOCTH OT W3MEHEHHs (PaKTOpOB
cpenbl (TemMreparypa, BIaKHOCTb, BETEP).
VYcraHOBIEHNE B3aUMOCBS3EM MEXK Y
CTpoeHHEeM U (PYHKIUSAMHU JTHCTA




o0beKkTax uiau repoapHbIx oOpasnax. Tumsl u
(bopmyItbl TucTopacnonoxenus. MccnenoBanue
AQHATOMHMH JIUCTA C TIOMOIIBIO CBETOBOTO
MUKpockomna. M3ydenne meramop¢o30B JmcTa

5.3

Kopens u xopHEBBIE
CHUCTEMBI

Mopdomnorust  kopHsi. Buael  xopuei.  Turbl
KOPHEBBIX CUCTEM.

Anaromuss KopHs. 30HBI KopHs. KopHeBoit
yexJiuK. CTpoeHue KOpHs Ha MONEPEYHOM CpPEe3€ B
30HE BCACHIBAHUA.

OYHKIIMU KOPHS. 3aKpEIUICHHE PACTEHUs B
cyOctpate. BecackiBaHue 1 MpoBeICHUE BOJIBI 1
MHUHEpaJIbHBIX BEIIECTB. 3alacaHUE MUTATEIbHBIX
BEIIECTB.

MunepanbsHoe nutanue pacreHui. [locrynnenue
BOJIbl U MUHEPAJIbHBIX BemiecTB. KopHeBoe
JaBJeHUE. DJIEMEHTH MUHEPATLHOTO MTUTAHUS
(MaKkpo- ¥ MUKpPORJIEMEHTHI). BripamuBanue
pacTeHui METOJJaMH THIPONIOHUKHU U a3POTIOHHUKH.
ObecrieueHne yCIOBUM AJIs AbIXaHHS KOPHSI.
Jpixanue kopHsi. CHHTE3 OMOJIOTMYECKH aKTUBHBIX
BellleCTB. BereraTuBHOE pa3sMHOKEHHUE.
Bunonsmenenus kopHed U X QyHKIUH.
Jemoncmpayua OTpacTaHusl NPUIATOYHBIX KOPHEU
Ha PUMEPE CMOPOJUHBI U IPYTUX

HccnenoBanue Ha )KUBBIX OOBEKTAX UM HA
repOapHbIX 00pa3iax MOpPQOJIOTHH KOPHSI;
BUJIOM3MEHEHUsI KOpHEH. O3HaAKOMIIEHUE C
AHATOMHYECKUM CTPOCHHEM KOpHS Ha
TOTOBBIX MUKponpenaparax. MccienoBanue
C TIOMOIIIbIO CBETOBOTO MHUKPOCKOIIA
CTPOEHHS KOPHEBBIX BOJIOCKOB.

Omnwucanue npouecca NUTaHUS U JbIXaHUS
kopHsi. OOBSICHEHHE HEO0XO0IMMOCTH
BO3JlyXa JUIsl pa3BUTHS KOPHEH.
Habumonenue u ananus npouecca
TIOCTYTUICHUS BOJIBI U3 TIOYBBI B KOPEHbD,
HarHeTaUIEro IeMCTBUSI KOPHS.
HccnenoBanue BIUsHNS BO3AyXa Ha
pa3BuTHe KopHeil. Habmonenue 3a
IPOIIECCOM BbIpaIllMBAaHUS pacTEHUN Ha
pacTBOpe MUHEPAIBHBIX COJIeH (MeTox
TUAPOTIOHUKH ). BhIsiBIIeHNE U aHATU3
MPU3HAKOB




pacTeHMIA; MOCTYIUICHUS BOJbI U3 MTOYBHI B
KOpEHb, HarHETAIOILETr0 ACUCTBUS KOPHS;
BHUJIOM3MEHEHHBIX KOpHEH. Jlabopamophuie u
npakmuueckue padoomaol.

N3yuenue mopdonoruu KOpHs Ha KUBBIX 00BEKTaX
i repoapHbIx oOpasuax. Mzyuenue
aHATOMUYECKOT0 CTPOEHHUS KOPHS Ha TOTOBBIX
MUKpoIpenaparax. M3ydenne cTpoeHus KOHYMKa
KOPHS IPOPOCTKA MIICHUIIBI ¥ IEPBHYHOTO
CTPOEHUS KOPHS UpHca (MU IPYTOTO PACTEHUS).
W3yuenne cTpoeHHs KOPHEBBIX BOJIOCKOB C
IIOMOLIbIO0 CBETOBOI'O MUKPOCKOIIA.
WccnenoBanue BIMSHNS BO3yXa Ha pa3BUTUE
KOpHEH.

Nzyyenne meramop0o30B KOpHS

HapymceHusa MUHCPAJIbHOI'O ITUTAHUA Y
pacTeHuii Ha OCHOBE BU3yaJIbHOU
JUAarHOCTHUKH. OOBsICHEHNE UCITOIb30BAHUS
3eNEHBIX yAO0OpEHUH UIst pOCTa U pa3BUTHUS
pacTeHui. Y CTaHOBJIIEHUE B3aUMOCBS3EM
MEXIy CTPOCHUEM U (QYHKIMSIMU KOPHS

5.4

BereratnsBuoe
Pa3MHOXEHHUE PaCTECHUI

BereratuBHOE pa3sMHOKEHHUE LIBETKOBBIX PACTECHUN
U €r0 3HAaYCHHUE B ECTECTBEHHBIX YCIIOBUAX U B
CEJIbCKOXO035UCTBEHHOU NpakTHKe. OCHOBHBIE
(bOpMI)I BETCTAaTUBHOI'O PAa3MHOXCHUS: KOPHAMH,
JIUCThAMHU, HAA3CMHBIMH U ITIOA3EMHBIMU nmooeramu.

Pasmuoxenune npuBuBkoit. Pabotel .B. MuuypuHa.

KionnpoBanue pacrennii. MUKpOKJIOHaIbHOE

OBnaneHne npuéMaMu BEr€TaTUBHOIO
Pa3MHOKEHHsI pAaCTEHNUI Ha IpUMEPE
KOMHATHBIX PaCTEHHM.

PackpsITHE CYILIHOCTH TEPMUHOB
«KJIOHMPOBaHUE pacTeHumn»,
«MHMKPOKJIOHAJIBHOE pa3MHOXKEHUE
pacTeHu», «KJICTOYHAsI NHKCHEPUSI»




pa3MHOXKeHue pacteHuil. Kierounas nnxenepus
KaK COBpEMEHHasi TEXHOJIOTUSI Pa3MHOKEHUS
pacTeHui.

IToura. PaGotsr B.B. [loky4aeBa o mouse.
XapakTepucTuka rmousbl. Paznoobpasue mnous.
[Tnonoponue mouBsl. Y noOpenus. Hapymenus
MUHEPAJILHOIO MIUTAHUS PACTEHUH.
ArporexHudeckre npuémbl 00pabOTKU MOYBHI.
[TonsiTre 0 ceBOOOOPOTE U €0 3HAUYCHUH IS
BBIPALIUBAHUS CENIbCKOXO3SICTBEHHBIX KYIbTYP.
Jemoncmpayusn croco6oB BEreTaTUBHOTO
Pa3MHOXKEHHUS Ha IPUMEpPe KOMHATHBIX PACTEHUH.
Jlabopamopusie u npaxmuyeckue padomeol.
N3ydyenne MmuTo3a B Kopemike Jiyka. M3yuenue
YKU3HEHHBIX IIUKJIOB PACTEHUN Ha repOapHbIX
oOpasax.

Metoabl MUKPOKIJIOHATIBHOTO Pa3MHOXKEHUS
pacTeHui

5.5

Knaccudukanus
[IBETKOBBIX

OnnononsHeie U [ABynonsHbie. CeMelicTBa
BETKOBBIX. [[BynonbHBIE: KpecTolBeTHBIE,
Po3zonpernsie, IlacnénoBrle,
CnoxHonBeTHbIe, MoThUTbKOBBIE (BOOOBBIE),
3oHuTHYHBIE. OTHOIOJBHEIE:

3naku, Amapuiucossle, JInneiinsie.

KnaccudunumpoBanre 0OCHOBHBIX KaTeropui
CUCTEMATUKH pacTeHuil. [I[pumenenne
OMOJIOTMYECKUX TEPMUHOB U MOHATHUI:
CHUCTEMAaTHKa, apCTBO, OTIEN, KIlacc,
CEMENCTBO, poa, BUJ. BrlisiBieHne
CYILIECTBEHHBIX




OpXI/I,I[HBIe . OTmuuTenspHbBIC IIPHU3HAKU.

@opMyIIbl U AMarpaMMBbl OBETKOB. /[ukopacTyimue
U KYJIBTYPHBIC IIPEICTaBUTEIN CEMEUCTB, UX

3HA4YCHUEC B IIPHUPOAC U UCIIOJIB30BAHUC
YCIOBCKOM. PaCHpOCTpaHCHI/Ie H OKOJIOTHUA
IOBETKOBBIX.

Jlabopamopuvle u npaxmuueckue paoomsol.

I/ISY‘ICHI/IG OTJIMYUTCIIbHBIX ITPU3HAKOB

IIp eJICTaBUTEICH ceMencTB IOKPBITOCCMCHHBIX.

OHpe,[[eJ'ICHI/IC HpeHCTaBHTeHCﬁ Ppa3INIHbIX

CEMEHCTB C HUCII0Ib30BAHUEM OIIPENEIUTEIEH

paCTeHI/II\/JI HJIK OIIPCACIIMTCIIbHBIX KapTOYCK

IPU3HAKOB pacTEHUI: OTAeNIa
[ToxpbITOCEMEHHBIE

(I1BeTKOBBIC), KJIACCOB
(OpHonoNbHBIE,

JIBy1OJIBHBIC) U CEMEUCTB
(Kpecronsernsle, [lacnénossie u np.).

VYcTaHoBiieHUE B3aMMOCBSI3€i MEXK Ty
O0COOEHHOCTSIMU CTPOCHHUS
MOKPBITOCEMEHHBIX PACTEHUH U UX
CHCTEMaTHYEeCKON TPUHAIIICKHOCTBIO.
Ilpakmuueckasa padoma «OnpeneneHne
CEeMEHCTB M UX OTIMYUTEIBHBIX IPH3HAKOB
110 CXeMaM, OTIMCAHUSAM U U300PaKCHHSM.
HccnenoBanne BUIOBOI MPUHAICKHOCTH
HOKPBITOCEMEHHBIX PAaCTCHHI
(onmpenenuTens pacTeHUM )»

HNToro yacoB 1o Teme
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6. Jxonorus pacrenuii. Pactenusi B npupoaHbIX

coo0IIecTBax

6.1

DKOJIOTUS PACTEHHM.
Pacrenusa B
MPUPOTHBIX
coo0IIecTBax

7

Pacrenns u cpena oOutanus.

Okosnorudeckue pakTopsl. PacTtenus u ycioBus
HEXHUBOU MPUPOJBIL: CBET, TEMIIEPATYPa, BIAKHOCTD,
MHHEPAJIbHBII COCTAB IMOYBBI. DKOJIOTUYECKHE

TpYIIIIBI

PackppiTHe MOHATHI «3KOJIOTHYECKUE
(aKTOPBI», «IKOJIOTUYECKHE IPYIIITBI
pacTeHuit», «puTOLEHO3Y,
«OHMOIIEHO3», «IKOCUCTEMA.
ObocHoBaHMeE MpoIecca pa3BUTHUS




pacteHuil. PacteHus U yciaoBuUs )KMBOW PUPOJIbL:
MpsIMOE M KOCBEHHOE BO3/ICHCTBUE OPraHU3MOB Ha
pactenus. B3anMocBs3u pacTeHuil Mexay co0oit
U C JIPYTUMH OPraHU3MaMH.

3HaueHNe TOYBEHHBIX OpPraHU3MOB TUISE
nuTaHus pacteHuid. Puzocdepa.

bakTepuanbhubie ki1yoeHbKH. MuKopu3a (3HA0- U
AKTOMHUKOpU3a). 3enEHbIEe yI00pEHHUS.

PacturenbHOe cO00MIECTBO ((UTOIICHO3).
buonenos. Dxocucrema. buopaznoobpaszue.
BunoBoii coctaB pacTUTENBHBIX COOOIIECTB,
JOMUHHUPYIOIUE B HUX BUJIbI PACTEHUH.
Pacnipenenenne BUAOB B paCTUTEIBHBIX
coobmiecTBax. ApycHocts. PacturensHbie
cooOuiecTBa: Jieca, J1yra, 6010Ta, TYHApHI,
nycTbiHU. [IpucnocobaeHHOCTh pacTeHul K cpefie
u MectaMm obutannsa. CMeHa pacTUTENIbHBIX
cooOuiecTB. PacTutenbHOCTD (pacTUTENbHBIN
nokpo). drnopa.

B3aumocssi3p opranusmos. MHpekronHbIe
00s1€e3HU pacTeHui U ux Bo3Oynurenu. Bupychoie
(Mo3anyHas 6051e3Hb Tabaka, NECTPOJICIECTHOCTh
TIOJIbIIaHA U JIPyTHUE), TPUOKOBBIE (pKaBUMHA,
MYYHHCTasi poca) 1 OakTepuaibHble (MOKpast THUJIb)

pacTUTEeNsHOTO MHUpa Ha 3emiie. BoisiBieHue
IPUMEPOB

BO3HUKHOBEHUS IPUCIIOCOOJICHHOCTH
pactenuii k cpee ooburanus. O0bsIcHEHUE
B3aUMOCBA3U OPraHn3MOB




3abosneBaHus pacTeHud. IMMyHHUTET Yy
pactenuii. [Ipuunnel pacpocTpaHeHus
MHQEKIMOHHBIX Oone3Hel pacteHuit. [TpuHIUmbI
npoUIAKTUKH U JICUeHUST MHPEKIINOHHBIX
0OJIe3HEH pacCTeHU B MPAKTHKE
pacTeHNeBOICTBA.

IKcKypcuu unu eudeoIkckypcuu. V3yudenue

BHUJOBOI'O cocTaBa n 9KOJOTHMYE€CKOIo

COCTOSIHUSI ~ OJTHOTO U3  PaCTUTEIbHBIX
COOOIIIECTB pEerHoHa.

Jlabopamopmusie u npakmuyeckue padoomeol.
N3yyenne ocobeHHOCTEH CTPOCHHS PACTCHHIA

PA3JIMIHBIX SKOJIOTUYCCKUX I'PYHIT

HNToro yacoB 1o Teme 7

7. PacTuTeILHBIA MUP U 1eATEJILHOCTDH YeJI0BeKa

7.1 | PactutenbHbIN MUp U 3

JACATCIIBHOCTDh YCJIOBCKA

PasBurtne pacturensHoro mupa. JXnu3He pacteHuii B
Bojie. [lepBrie HazemubIe pacTeHus. OcBOoeHHE
pacTEeHUSAMH CYIIH. DTaIbl pa3BUTHS Ha3eMHBIX
pacTeHU OCHOBHBIX CUCTEMATUYECKUX TPYIIL.
PunnoduTs — nepBbie Ha3eMHBIE COCYIUCTHIC
pacrenus. [losBienue Tkanel u opraioB. Posb
JPEBHUX MANIOPOTHUKOBUIHBIX. Y CII0KHEHUE
PaCTUTENBHOTO MUPA B IPOLIECCE HBOIIOLIUU.

Onucanue I1EHTPOB MHOrooOpaszus H
MPOUCXOXKACHUS KYJIbTYpHBIX pacTEHUI.
PackpsiTre nmonsATHIL:

3eMJIeIeNINe; KyJIbTYPHBIE PACTCHMUS,
UCKYCCTBEHHBII 0TOOp, HACJIeICTBEHHOCTD,
u3MeHunBocTh. Knaccuduunposanue
KYJIbTYPHBIX PACTEHHUH IO XO35HCTBEHHOMY
npusHaky. OnucaHue METO/10B BBIBEACHHUS
HOBBIX COPTOB KYJIBTYPHBIX PaCTEHUN
PackpsiTne




[Taneo6oranuka. Mickonaemble ocTaTKu
pactenuit. Okamenenoctu. OTnevyaTKy.
«OKuBbIE HCKOTIAEMBIE» CPEN COBPEMEHHBIX
pactenuii. KyabTypHbIE pacTeHUS U UX
npoucxoxacaue.  LleHTpel  MHOrooOpasus
MIPOUCXOXKACHUS KYJIbTYPHBIX PaCTCHUIN

(mo H.W. BaBunosy). KynbTypa 3eminenenms.
KynbTypHbIE pacTEHHS CENbCKOXO035IMCTBEHHBIX
YTrOAUii: OBOIIIHBIE, TUIOJJOBO-ATOHBIC, TIOJIEBBIC.
[IpencraBienus o ceneKUu U OMOTEXHOIOTHH.
MeTo/1bl BBIBEIEHUSI HOBBIX COPTOB PACTEHUM.
Bo3HukHOBEHNE KOHTPACTHBIX MPU3HAKOB Y
pactenuii ogHoro Buaa. VickyccTBeHHBINH 0TOOP.
HacneactBenHocTh, n3MeHunBOCTh. Co31aHUE

HOBBIX MIPOJIOBOIBCTBEHHBIX KYJBTYP.
[IponoBonbscTBeHHast Oe3omacHOCTh.  baHku
CEMSIH.

Pacrenus ropoaa, 0cOOEHHOCTb TOPOACKOH (PIIOPHI.
3aHocHBIE U abopureHHble BUbl. CHHAHTPOIHBIE,

copHble pacteHus. UaTponynentst. [lapku,
Jieconapku, CKBepbl, 00TaHUYECKHE CaJlbl,
nenapapun. Ozenenenne. KomHaTHble pacTeHus,
LBETOBOJICTBO.

MPEJCTABICHUI O CEJIEKLINU U
OMOTEXHOJIOTHH, UX POJIU B CO3/IaHUU HOBBIX
IIPOJIOBOJILCTBEHHBIX KYJIBTYD;
IPO/IOBOJILCTBEHHOM 0€30MaCHOCTH; OaHKax
CeMsiH; KpHOKoHcepBaluu. MccnenoBanue
CEeJIbCKOXO35MCTBEHHBIX PACTEHUN PErHOHA;
COPHBIX paCTEHUH pernoHa. BeisiBiieHne
YepT MPHUCIIOCOOIEHHOCTH JUKOPACTYIIIUX
pacTeHUH K )KU3HU B HIKOCUCTEME TOPOJIa.
O6ocHOBaHME MEP OXPaHbI PACTEHU.
Onucanne COBPEMEHHBIX 3KOJIOTHYECKUX

npo0sem

B COXPAaHEHHUHU PACTHTEIBHOTO MUPA
3emin. OOBsICHEHHE POJIN ¥ 3HAYCHHS
KYJbTYPHBIX PACTEHUI B KU3HU YEJIOBEKa




[TocnencTBus 1eATENbHOCTH YEIOBEKA B
skocuctemax. OxpaHa paCTUTEIBLHOTO MHPA.
BoccTranoBneHue YuCIeHHOCTH PEAKUX BUIOB
pactenuii. Oco60 oxpaHsieMble IPUPOIHBIC
tepputopuu (nanee — OOIIT): 3anoBegHUKH,
3aKa3HHUKH, HAIIMOHAJIbHBIE TTApKH, OnochepHble
3anoBenHuKUd. OxpaHa pacteHui. Pactenus
Kpacnoii kauru Poccuiickoit @enepanum.
IDKcKypcuu unu 6u0e0IKCKypcuu.

Pa3ButHe pacturensHOro Mupa Ha 3emiie
(3KCKypcus B TAJIEOHTOJIOTMYECKUM WU
KpaeBequecKuii My3eit).

Jlabopamopnusle u npakmuyeckue paoomeal.
N3yueHne cenbCKOX035IMCTBEHHBIX PACTEHUHA CBOETO
peruoHa.

N3yueHne copToBbIX 0COOEHHOCTEH KYIbTYPHBIX
pacTeHui

Htoro 4acos no teme 3

OBIIEE KOJIMYECTBO 68
YACOB I10 [TIPOT'PAMME




