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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1o OWOJIOTMM HA YPOBHE OCHOBHOTrO 00miero oOpa3zoBaHus
COCTaBJI€Ha Ha OCHOBE TpeOOBaHWII K pe3ysibTaraM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00IIETO 00pa30oBaHusl, MPEACTABICHHBIX
B ®I'OC 00O, a Taxxe penepalibHOi paboueii mporpaMMbl BOCIIUTAHUS.

[IporpaMmma mo OWONOrMM HampaBicHa Ha (POPMHPOBAHUE ECTECTBEHHO-
HAYyYHOH TIPaMOTHOCTH OOYYArOLIMXCS M OPraHu3aluio M3y4YeHHs OMOJIOrMH Ha
JESATEIbHOCTHON OCHOBE. B mporpaMme 1o GMOJI0rMM YYUTHIBAKOTCS BO3MOKHOCTH
yueOHOro mpeamera B peammsanmu tpedoBanniik GI'OC OO0 K MmIaHupyeMbIM
JUYHOCTHBIM M METANPEAMETHBIM PE3yJbTaTaM OOYUYEHMS, a TAKKE pean3alus
MEXMPEIMETHBIX CBA3€H €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOT0 00111er0 00pa3oBaHusl.

B nporpamme mo OHONOTMHM ONPEEISIFOTCS OCHOBHBIE UENH H3YUYEHHS
OHMOJIOTMH HA YPOBHE OCHOBHOTO 00IIEr0 00pa3oBaHusl, MIIAHUPYEMBIE PE3YJIbTaThI
OCBOCHUS MPOrpaMMbl 1O  OWOJIOTMW.  JIMYHOCTHBIE, METANPEIMETHBIC,
npeaMeTHeIe. [IpeIMeTHBIe MIaHUPYEMBIE PE3YbTaThl JaHbl AJII KKIOTO roja
U3YUYEHUST OMOJIOTHH.

buonorus pa3BuBacT MpeAcTaBICHUS O MO3HABAEMOCTH KUBOM MPUPOABI U
MeToax €€ IMO3HaHWs, MO3BOJISET CHOPMHUPOBATH CUCTEMY HAYUYHBIX 3HAHHMHA O
YKUBBIX CUCTEMAX, YMEHUS UX MOJy4YaTh, IPUCBAUBATH U TPUMEHSTH B )KU3HEHHBIX
CUTYalUsIX.

Bbuonornyeckas moAroTtoBka OOECIEUMBACT TMOHUMAHUE OOYYarOLIMMHCS
HAYYHBIX MPUHLUIOB YEJIOBEYECKOW JEITETBHOCTH B MPUPOJIE, 3AKJIAIBIBACT
OCHOBBI 3KOJIOTHYECKON KYJIBTYPBI, 3A0POBOr0 00pas3a >KU3HHM.

LlenssMu n3ydyeHus: OMOJIOTMM HA YPOBHE OCHOBHOIO 0OHIEro oOpa3oBaHus
SIBJISTFOTCS:

(opMUpOBaHHME CUCTEMBI 3HAHM O TOpH3HAKax M MOpoleccax
YKUZHEEATEIbHOCTH OMOJIOTUYECKUX CUCTEM PA3HOIO YPOBHS OPraHU3ALNN,

(GOpMHUpPOBAHUE  CUCTEMBI  3HAHMA 00  OCOOEHHOCTSIX  CTPOCHHS,
YKUZHEJEATEIbHOCTH OPraHu3Ma Y€JI0BEKA, YCIOBUAX COXPAHEHUS €TI0 3J0POBbS;

(OpMUPOBAaHHWE YMECHHIA NPUMEHATH METOABI OMOJOTUYECKOW HAyKW AJist
U3Y4YCHHS OMOJIOTUYECKUX CUCTEM, B TOM YMCIIE OPraHu3Ma 4e0BeKa,

(opMUpOBaHHE YMEHUH MCNONB30BaTh HMHPOPMALMID O COBPEMEHHBIX
JOCTHKEHHSIX B 001aCTH OMONOTHH 17151 OOBSICHEHHS TPOLIECCOB U SBJICHUH KMBOM
NPUPOJBI A KUZHEAEATEIIbHOCTH COOCTBEHHOTO OPraHU3Ma,

(hOpMHUpPOBAHUE YMEHUN OOBICHATH POJIb OHOJIOTMM B MPAKTUYECKOM
JEATEILHOCTH JIFOACH, 3HaAUEHUE OMOIOTMYECKOT0 Pa3HOO0pa3us il COXPAHCHUS
ounoc(epsl, MOCHEACTBUS AEATEILHOCTH YEJIOBEKA B TPUPOJE;



(GOpMHUpPOBAHUE  DKOJIOTHYECKON  KYJABTYpPHl B LENSIX  COXPAHEHMS
COOCTBEHHOTO 3/I0POBbS U OXPAHbI OKPY>KAIOLIEH CPEbI.

JIoCTI>KEHME 1Ieel MporpaMMbl MO OMOJIOTHM OOECTIEYMBACTCS PELICHUEM
CIICAYIOUINX 3a7a4:

NpuOOpETEHNE 00y YarouMMucs 3HAHUA 0 JKUBOW pUpPOLE,
3aKOHOMEPHOCTSIX CTPOEHUS, >KU3HEICATEIBHOCTH W Cpenoodpasyroleii posu
OpPraHu3MOB, YEJIOBEKE KaK OMOCOLMAILHOM CYIIECTBE, O POJIM OMOJIOrMUYECKON
HAYKH B MPAKTUYECKON NEATEILHOCTH JIFOEH;

OBJIQJICHUE YMEHUSIMH MPOBOAUTL MCCICIOBAHUS C HCMOJIb30BAHUEM
OMOJIOTHUYECKOTO O00OPYJOBaHUS M HAONIOJCHUS 3a COCTOSHUEM COOCTBEHHOTO
OpraHu3Ma,;

OCBOEHUE MPUEMOB PabOThl ¢ OMOJIOrMYECKOH MHPOPMAIIUEH, B TOM YUCIIE O
COBPEMEHHBIX JOCTH)KEHUSIX B 00JacTH OWOJIOTMH, €€ aHAu3 U KPUTHUECKOE
OLICHUBAHMUE;

BOCMUTAHNE OMOJOTMUYECKH U HKOJIOTUYECKU IPAMOTHON JIMYHOCTH, TOTOBOM
K COXPAHEHUIO COOCTBEHHOIO 3/I0POBbSI M OXPAHbl OKPY>KAIOLICH CPEIbL.

OO0111e€ YKMCIIO YacOB, OTBEACHHBIX JUISl U3YyYEHUs OMOJIOTUHU, COCTaBsIeT 238
yacoB: B 5 knacce — 34 4Jaca (1 yac B Heaenro), B 6 kimacce — 34 yvaca (1 gac B
Heneno), B 7 kiacce — 34 vaca (1 yac B HeAemo), B 8 kiacce — 68 yacoB (2 yaca B
HEJENI0), B 9 kmacce — 68 4acoB (2 yaca B HEJEIIO).

[IpemnaraeMbiii B mporpaMme mno OHOJOTMM MEPEeYeHb JadOpaTOPHBIX WU
NPAKTUYECKUX PA0OT SBJISETCS PEKOMEHAATENbHBIM, YUYHUTEIb JIENaeT BBHIOOP
OPOBEACHUS JIaDOparopHbIX PadOT M OMBITOB C YYETOM WHAMBHUIYaTbHBIX
OCOOCHHOCTEM  OOy4YaroIIMXCs,  CIOUCKA  DKCIECPUMCEHTAJBHBIX  3a/aHUMH,
npejyiaraéMbIX B paMKax OCHOBHOTO IOCYIAPCTBEHHOIO K3aMeHa MO OUOJIOTHH.



COIEPKAHUE OBYUYEHUA

6 KUJIACC

1. PacTurebHbII Opranusm

Boranuka — Hayka o pacrenusx. Pazmensl GotaHuku. CBs3b OOTaHMKH C
JAPYTHMHU HAyKaMH M TEXHUKOW. OOIIME TPU3HAKK PACTEHUIA.

Pa3HooOpasue pacteHmii. YpOBHM OpraHu3ani paCTHTEIBLHOTO OPraHU3Ma.
Bricme u Husmme pacrenus. CnopoBBIE U CEMEHHBIE PACTEHUSL.

PacturenbHas knerka. M3ydeHue pacTUTENBHON KIETKA TMOJA CBETOBBIM
MHUKPOCKOINOM:  KJETOYHass  000JOYKa, sApo, LUTOomIasMa  (MIacTHIBL,
MUTOXOHJIPUM, BAKYOJIH C KJIECTOYHBIM COKOM). PacTutenbHble TkaHu. DyHKIMA
PaCTUTENBHBIX TKAHEH.

Oprassl U CUCTEMBI OPraHoB pacrteHuid. CTPOCHHE OPraHOB PACTUTENBHOTO
OpraHM3Ma, WX POoJib U CBA3b MEXKIY COOOIA.

Jlabopamopnyvie u npakmuueckue padomyl.

H3yueHne MUKPOCKONIAYECKOTO CTPOCHHMS JINCTA BOJHOTO PACTEHUS DJI0IEH.

Hzyuenne CTPOEHUS PacCTUTENIBHBIX TKaHEH (MCIIOJIb30BAHKE
MUKPOINPENApaToB).

H3yuyeHre BHEWIHErO CTPOCHHMS TPABSIHUCTOrO LIBETKOBOIO PACTEHUs (HA
JKUBBIX MM TepOapHbIX SK3EMIUISIPaX PACTEHUH ). MACTYLIbs CYMKA, Pe/ibKa JAHUKas,
JIOTUK €KW U IPYTUE PACTCHUSL.

OOHapy>KEHNE HEOPTAHNYECKUX U OPraHMYECKHX BEIIECTB B PACTCHHUU.

IKCKypcuu unu 6U0eo0IKCKypcuu.

O3HaKOMIJIEHHE B PUPOJIE € IBETKOBBIMHA PACTCHUSMHU.

2. Ctpoenne u MHOroo0pasue NOKPbITOCEMEHHBIX PACTeHUIl

Crpoenue cemsiH. COCTaB U CTPOEHUE CEMSIH.

Bu el KOpHE#R ¥ TUIIBI KOPHEBBIX cUCTEM. Bruionsmenenns KopHeil. KopeHs —
OpraH MOYBEHHOrO0 (MHUHEPAILHOr0) MUTaHHs. KOpPHM W KOPHEBBIC CHUCTEMBIL
BHewmHee 1 BHYTpEHHEE CTPOEHUE KOPHS B CBs3M € ero (pyHkumsmu. KopHeBoii
yexJimK. 30Hbl KOpHs. KopHeBrie Bomocku. Poct kopHs. [lornmomeHue KopHsAMu
BOABl U1 MHUHEPAJIbHBIX BEUIECTB, HEOOXOIMMBIX PACTEHUIO (KOPHEBOE JABJICHHE,
ocMoc). Bunonamenene KopHeH.

[ToGer. Pasputrie nodOera w3 mnouku. CrpoeHue ctTeOns. BHemHee u
BHYTPEHHEE CTPOCHHE JIMCTA. BHUIOM3MEHEHMs MOOErOB. KOPHEBHILE, KIIyOCHBD,
aykoBuna. Ux cTpoeHue, OMOIOTMYECKOE M XO3AHCTBEHHOE 3HaucHue. [loder u
nodku. JlucropacnonoxeHue v JucTtoBas Mo3anka. CTpoeHuE W (PyHKIMM JUCTA.
[Ipocteie ® CHOXHBIE JUCThS. BuaomsMeHeHuss JHCTbEB. (OCOOCHHOCTH
BHYTPEHHETO CTPOCHUS JIMCTA B CBSI3W C €r0 (PyHKUMAMH (KOXKMLA W YCTBHIIA,
OCHOBHAs TKaHb JIACTA, MPOBOASALINE IMy4KH ). JIMCT — Opran BO3yIIHOTO MATAHUSI.



Crpoenne u pazHooOpazue 1BeTkoB. Coruperus. [lnoapl. Tumbl MI0a0B.
PacnipocTpanenue mioa0B U CEMSIH B IIPUPOJIE.

Jlabopamopnyvie u npakmuueckue padomyl.

H3yuyeHne CTpOEHUs KOPHEBBIX CHCTEM (CTEP)KHEBOH M MOYKOBATOW) Ha
npuMepe repOAPHBIX IK3EMIUISPOB WK KUBBIX PACTCHUH.

H3yuenne Mukponpenapara KIeToK KOPHSL.

O3HaKOMJICHHE C BHEIIHAM CTPOCHUEM JIMCTHEB U JTUCTOPACIIONIOKEHHEM (HA
KOMHATHBIX PACTEHUSX ).

H3yueHne CTpOCHMs BETETATHBHBIX M TE€HEPATUBHBIX MOYEK (HA MPUMEpPE
CUPEHH, TOMOJISL U APYTUX PACTCHMUIA ).

HM3yueHne  MHKPOCKONMYECKOTO  CTPOCHHMsl  JiucTa (HA  TOTOBBIX
MUKpOIpenaparax).

PaccmarpriBaHie MUKPOCKONMYECKOTO CTPOCHUSI BETKH E€pPEBa (HA TOTOBOM
MUKpOIpenapare).

HccenenoBanue CTpoeHUs KOPHEBUILA, KITYOHS, JTyKOBHIIBL.

H3yueHne CTPOCHUS LIBETKOB.

O3HaKOMJICHHE C PA3JIMYHBIMUA TUIIAMH COLBETHN.

H3yueHne CTpOEHUs CEMSH IBYI0JIBHBIX PACTCHUN.

H3yueHne CTPOEHUs CEMSH OTHOAOIBHBIX PACTCHUIA.

3. AKu3HeAessTeJIbHOCTh PACTUTEILHOIO OPraHu3Ma

OO0OmeH BelIecTB Yy pacTeHuil

Heoprannmueckne (Boma, MHHEpAJIbHBIE COJIM) M OPTraHMYECKHE BELICCTBA
(OenKu, >KAPBI, YIIEBOIbI, HYKICHHOBBIC KUCIIOTHI, BATAMUHBI U IPYTUE BEIICCTBA)
pacteHus. MUHEpaNbHOE MUTAHUE PAaCTCHUN. Y TOOpEHUSI.

IInTranue pacreHus.

[Tormomenue KOPHSIMH BOABI M MHUHEPAIBHBIX BEIIECTB, HEOOXOIMMBIX
pacTeHnt0 (KOpPHEBOE aaBiicHME, ocmoc). [louBa, €€ mnnomopoaue. 3HayYcHHE
00paboTKM TOYBBl (OKYYMBAHHME), BHECCHHsS YIOOpPEHWH, MNPOPEKUBAHUS
MPOPOCTKOB, MOJIMBA U1 )KU3HU KYJIBTYPHBIX pacTeHuil. [ mapononuka.

dorocuHTe3. JIUCT — Oprad BO3AYIIHOIO MATaHUs. 3HAYCHUE POTOCHHTE3A B
MPUPOJE U B )KM3HU YEITOBEKA.

JbIXaHue pacTeHus.

Jlpixanue KOpHs. PeIXJIeHME TOYBBI JUIsl VIIYYLICHWS JBIXaHWS KOPHEH.
YenoBus, NPENATCTBYIOIIME JBIXAHWK) KOPHEH. JIMCT Kak opraH JpIXaHus
(ycTeuuHblil anmapart). [loctymuenue B qucT atMocdepHoro Bosayxa. CusbHas
3aMbUIEHHOCTh BO3JyXa, KaK MPEMATCTBUE Ul JbIXaHWS JUMCTheB. CTeOENnb Kak
OpraH AbIXaHWs (HAIMYUE YCTHHIL B KOKHIE, YeUeBUUEK ). OCOOEHHOCTH JbIXaHUs
pacTeHuii. B3auMOCBsI3b IbIXaHUs! PACTEHUS C POTOCHHTE30M.

TpaHcnopr BeliecTB B pACTEHHH.



CBsI3b KJIETOYHOTO CTPOCHHS cTeOIIs ¢ ero GpyHKkuusaMu. PocT ctebiis B IUHY.
Kinetounoe crpoeHme crebiiss TPaBIHUCTOTO PACTEHUS: KOXKHILA, MPOBOISIINE
Ny4YKH, OCHOBHAs TKaHb (mapeHxuma). KieroyHoe crpoeHue ctedisi IPeBECHOrO
pacteHus: kopa (mpoOka, y0), kamOuii, [peBecuHa u cepaleBuHa. Poct credins B
TonumHy. [TpoBoasuire TkaH! KOpHs. TpaHCcnopT BOJABI U MUHEPAIBHBIX BELICCTB
B PacTeHUM (COCYAbl OPEBECHHBI) — BOCXOASINUH TOK. McmapeHue BOJbBI 4epes
crebenb W JIHCThs (TpaHcmupauus). Perymsuus HWcmapeHuss BOAbI B PACTCHHH.
BrnusgHue BHEMIHMX YCTOBMII HAa WCOApeHUME BOABL. TPAHCHOPT OPraHMYeCKUX
BCIIECTB B PACTCHUM (CHTOBMAHBIE TpPyOkH Jy0a) — HUCXOIAIMNA TOK.
[lepepacnpeencHie U 3aMacaHrue BEUIECTB B PACTCHUU. BhInEneHne y pacTeHUIA.
Jlucroman.

Poct u pa3zBuTHe pacTeHus.

IIpopactanue ceMsH. YcnoBusg npopactaHus cemsH. [loaroroska ceMsH K
roceBy. Pazsurue mpopoCTKOB.

OOpazoBarenbHble TKaHU. KOHyC HapacTtanust nodera, pocT KOHUMKA KOPHSL.
Bepxyuieunslii 1 BCTaBOUHBINA POCT. POCT KOpHA W cTeOid B TONIIMHY, KaMOWiA.
OOpa3zoBaHue rOAMYHBIX KOJIEL Y APEBECHBIX pacTeHUil. BimsHue GUTOropMOHOB
Ha POCT pacTeHusl. POCTOBBIE IBM)KEHUS pacTeHui. PazBuTue nobera u3 movkH.

PasmHOkeHME pacTeHuid W ero 3HayeHue. CeMEHHOE (IFE€HEPATHBHOE)
pasMHOXKeHUE pacreHuil. [IBetkm u couserusa. OmnbuieHue. llepexpécTHoe
ONMBUICHUE (BETPOM, SKMBOTHBIMH, BOJOH) W camoonbuicHue. [IBoitHOE
omooTBOpeHue. HacnenoBanue npu3HakoB 000X PaCTCHHIA.

BeretaTuBHOE  pa3MHO’KCHHE  LBETKOBBIX  PACTCHHMA B MPUPOJE.
BereratuBHOoe pasMHOKEHHE KYyJIbTYpHBIX pacreHui. Kionbel. CoxpaHeHHe
NPU3HAKOB MATEPHHCKOTO PacTeHUs. XO3AUCTBEHHOC 3HAYCHUE BETETATMBHOIO
Pa3MHOKEHUSI.

Jlabopamopnsie u npakmuueckue padomoi.

HaGnroaenune 3a poCTOM KOpPHS.

Habmtonenue 3a pocrom nodera.

Onpenenenue BO3pacTa A€peBa No CIUIy.

BrIsiBnieHue nepeaBm>KeHAs BOABI 1 MUHEPAJIBHBIX BEIIECTB MO APEBECUHE.

HaGmronenne mpouecca BBIACICHUS KUCIOPOAA HA CBETY AKBAPHMYMHBIMH
PaCTCHUSIMH.

H3yueHne ponu peIXJIEHUS IS IbIXaHUsI KOPHEH.

OBnangeHue  OpUEMAMHM  BETETATHBHOIO  Pa3MHOXKECHUST — PacTCHHM
(4uepeHKOBaHHE TMOOErOB, YEPEHKOBAHWE JIUCTHEB W JAPYTrME) Ha NpUMEpE
KOMHATHBIX PACTEHWH (TPaJcCKaHLMs, CEHITONINs, OETOHUS, CAHCEBbEPA U APYTHE
pacTeHus ).

OnpeneneHne BCXOKECTH CEMSH KyJIbTYPHBIX PACTCHHIA W TIOCEB UX B TPYHT.



HabGntonenue 3a pocTOM M Pa3BUTHEM I[BETKOBOTO PACTCHMsI B KOMHATHBIX
yCJIOBHSX (Ha mpuMepe (PacosIu WA MOCEBHOIO TOPOXa).

OnpezaeneHue yCaoBUiA NPOpPACTaHUsl CEMSIH.

7 KITACC

Beenenue

Llutonorus — Hayka o kierke. CoBpeMeHHas KieToyHas teopus. Kierka —
EAUHULIA CTPOCHUS, XUZHEAEATEIIbHOCTA U Pa3MHOKEHUS JKABOT0. XUMHUYECKUI
cocraB kieTkd. CTpyKTypHas oOpraHu3anvs KICTKH. OyKapuOTHBIE U
NpoKapuoTHble KiIeTku. MemOpana. [luromnazma. Opranouasl. Enunas
MeMOpaHHas CHCTeMa KIETKM. MUTOXOHAPUM H TuiacTuael. Llutockener wu
opraHouabl JBWKeHHA. Sapo. Xpomocombl. ['€HBL. YIBOEHHE XPOMOCOM.
[InonanocTe kneTku. Kierouneil uuki. Mutos. Meio3. PasmuoxeHue. Turnsl
YKU3HEHHBIX L[IUKJIOB.

Bupyconorus — Hayka 0 BHpycax. Bupycel — HekneTounsle Gpopmbl. Bxknaa
POCCUICKAX W 3apyOeKHBIX YUYEHBIX B Pa3BUTHE BUPYCOJIIOTHH. BupycHbie
3a00JICBaHNs PACTCHUM, )KUBOTHBIX M YEJIOBEKA. Mepbl MPOPHUIAKTUKA BUPYCHBIX
3a00JICBaHHA.

CoBpeMeHHass  KjacCHM(UKalMs  OPraHW3MOB, OCHOBHBIC  TPWHLMIIBL
Knaccuukanms OpraHu3MOB W 3BOJIIOLMMOHHOE YyuYeHHE. Teopus >SBOJIIOLMH
Yapine3a JlapBuHa.

MeTonpl Hay4HOro no3HaHus B Ouonoruu. [lpaBuiia paOboTel CO CBETOBBIM
MHKPOCKOITIOM. BpeMeHHbIE W IOCTOSHHBIE MHUKpompenaparsl. Meroauka
[PUTOTOBJIEHUS BPEMEHHBIX MHUKPOIpPENnapaToB. MUKPOCKONUsA ONTHYECKasd,
AJIEKTPOHHASA, CKAHUPYIOLIAs, 30HA0BAas.

JIeMOHCTpauuss MOPTPETOB  YUEHBIX, MHUKpodoTorpapuii  KICTOUYHBIX
CTPYKTYP, BBIIOJTHEHHBIX C MOMOILUBIO PA3JIMYHBIX TUIIOB MUKPOCKOIIUH.

JlaGoparopHble B MPaKTUYECKKHE PaObOTHI

[TpaBuna TexHMKM O€30MACHOCTH NPH MPOBEACHUM JIAOOPATOPHBIX M
NpaKkTH4YeCKuX padboT. OCHOBBI MHMKPOCKOIMHW. MPUTOTOBIEHUE BPEMEHHBIX
npenaparoB U padota ¢ MUKpockomoM. OQopmiieHHE pPe3ysIbTaToB padoThl ¢
MHKPOCKOITOM.

bakrepuu u apxen

MuxkpoOuonoruss — Hayka O MUKpoopranuzMax. OCOOEHHOCTH CTPOCHHS
NPOKAPUOTHON KeTku. MHorooOpasue ¢opm knerok Oakrepuii. Poct m
pasMHOkeHue Oaktepui. Crnopel Oakrepuil. YKH3HEAEATENBHOCTh OaKTEPUIA:
aBTOTPOHBIE U  TreTepoTpodHBIC, aHA’POOHbIE W a’poOHbBIE  OaKTEPHH.
[{nanoOaKTepuy U WX POJIb B IPUPOAE.



OcoOeHHOCTH OpraHu3anum apxei U ux omnuus ot Oaktepuil. Ponb apxei n
OakTepuii B BOSHUKHOBEHUM 3YKAPHUOTOB.

PacnipocTpaHéHHOCTE OakTepuii W apxeil, UX pojib B MPUPOAE W >KUA3HH
yenoBeka. Ponp GakTepuii B OMOreOXMMHYECKHAX [IMKJIAX.

JlaGoparopHble B MPaKTUYECKKHE PabOTHI

HzyueHre MeTo10B Ae3MH(EKINA U CTCPUITH3ALIMH.

Hzyuenune mopdonorun OakTepuii HA MUKPOCKOTTMYECKUX MPEnaparax.

MHOroo6pazue 0 JTHOKJIETOUYHBIX 3YKAPHOT

OCHOBHBIE TIPU3HAKK OJHOKJIETOYHBIX JYKapuoT. CTpOECHHE, IBUKCHHE,
NUTAHUE, PASMHOXKEHUE OJHOKIETOYHBIX aBTOTPOQHBIX M TE€TEPOTPOPHBIX
SYKapHOT HA NPHUMEPE 3BIJIEHBI M TPUNAHOCOMBI, TPUXOMOHAIbI M KWIICYHOM
AMOMK, UHQY30puu TY(PETbKH W MaJISPUHHOTO TUIA3MOIMs, PATUOJSAPUA U
dopamMuHUdpEp, aMEOBI TPOTES, TUATOMEH. 3HAYCHHE OJHOKIICTOUYHBIX 3YKAPUOT B
NpUpoaE W >kW3HU 4YenoBeka. CoHHas Oone3nb, Oosie3nb Illaraca. KoxHbiii n
BUCLEPATIbHBIN JeiiimManno3. Tpuxomonnas. JIsmOmmos.

JlaGoparopHble B MPaKTUYECKKHE PaOOTHI

H3yueHre 0THOKIETOYHBIX OPraHU3MOB MO MUKPOCKOINIOM HA BPEMEHHBIX U
(PMKCHPOBAHHBIX MUKPOTIPENapaTax.

ApPXENIacTHIHbIE WU «PACTCHUSD

boranuka — Hayka O pacTeHHUAX

Kparkas wcropus pasButuss OoTaHMKKA. boTaHMka #W  OOBEKTHl €&
uccienoBannii. OO0BEM  [APCTBA  «PACTEHMS)» B  COBPEMEHHOH  CHCTEME
oprannueckoro Mupa. Paznmensl Oortanuku. CBsizb OOTAaHWUKKM C  APYTHMH
OMOJIOTMYECKUMHA HAyKaMH, MEAULIMHON M CETbCKUM XO3siCTBOM. Posib O0TaHuKH
B (OPMHUPOBAHMM COBPEMEHHOW €CTECTBCHHO-HAYYHOH KapTUHBI  MUpA.
[lepcniexkTBbl pa3BuTHs OOTAaHWKM Kak Hayku. [IpumeHeHMe OOTaHWYECKUX
3HaHM yenoBekoM. [Ipodeccun yenoBeka, CBI3aHHbIE ¢ OOTAHUKOM.

JIeMOHCTpauys TMOPTPETOB YYEHBIX, >KUBBIX PACTEHWH, KOJUICKIUU W
MYJISDKER.

OOmas opranu3anys pacTUTENLHOTO OPraHu3Ma

PacturenpHas kneTka u €€ 0COOCHHOCTH.

PactutenbHble TkaHW. OTKPBITHE PACTUTENBHBIX TKaHedl. CTpoeHue W
(YHKIMM pacTUTENBHBIX TKaHEH. [IpocThie U cnoxkHbie TKaHu. OOpa30BaTEbHbIC,
MOKPOBHBIE, OCHOBHBIE, MEXaHUYECKHE, TPOBOSIINE TKAHU.

Opranel ¥ CHCTEMbl OPraHOB PACTUTENBHOIO OPraHU3Ma, UX B3aUMOCBS3b.
PactuTenbHBI OpraHu3M Kak €JMHOE Lenoe. BereraTMBHBIE M T'E€HEPATUBHBIC
OpraHsl.



JIeMOHCTpalys OMBITOB MO OOHApY>KCHHIO B CEMEHAX PACTCHUW BOJBI,
MUHEPAIbHBIX M OPraHUYECKUX BELIECTB, Kpaxmaiia, Oeika 1 sKupa.

JlaGopaTopHbIe ¥ MPAKTUYECKUE PAOOTHI.

H3yueHne CTPOEHUsI PACTUTENBHBIX KIETOK HAa TOTOBBIX M BPEMEHHBIX
MUKpOIpenaparax.

HaGmronenne mnpouecca mniasMoiM3a M JACMJIa3MOJiM3a B PACTUTEIBHBIX
KJIETKAX MOJ MHKPOCKOTIOM.

H3yueHne 0COOCHHOCTEH CTPOCHHMS TKAaHEH pacTeHWid Ha TOTOBBIX M
BPEMEHHBIX MUKPOIpPEnaparax.

H3yuyeHne CTpOEHUs: OPraHOB PACTEHUI HA KUBBIX O0BEKTaX M repOapHbIX
oOpasiax.

CnopoBeie pacTeHus

Kpacueie, 3enénpic u XapoBble BOIOPOCTW. AJIBIOJIOTHS — HAykKa O
BOAOpOCHAX. Boaopocnm —  HETAKCOHOMMYECKAs rpynmna  OpPraHu3MOB,
NPUCIOCOONICHHBIX K JKM3HM B BOJHOW Cpele, OTHOCSIIMXCS K PAa3IAYHBIM
apcTBaM B COBPEMEHHOW CHCTEME OPraHM4ecKkoro MHpa. MecTo KpacHBIX,
3eNIEHBIX U XapOBBIX BOAOPOCICH B COBPEMEHHOM CHCTEME OPraHMYECKOro MHUpA.
OcoOEHHOCTH WX CTPOCHHMSI, PA3MHOKEHUS M KU3HEHHBIX LIMKIOB HA MPUMEPE
XJIAMUAIOMOHA/IBI, XJIOPEILIbL, KJIaA0(OPhl H YJIbBBI, CIIAPOTUPLI U Xapbl, MOPQUPHIL.

Bypsie BOOOpoCan, X TAKCOHOMUYECKOE TOJIO’KEHUE BHE LAPCTBA PACTEHUIA.
JKu3HeHHbIE HUKIIBI JaMUHApUU (MOpPCKas kamycta) U pykyca. PacnpoctpaHeHue
¥ 3K0JIorust. POJTb B IPUPOJIE M 3HAUECHHUE B KM3HU YEIOBEKA.

[TpoucxoxkacHHE BBICIIMX PACTEHUI (AMOPHOPUT) OT XapOBBIX BOAOPOCIEIA.
CoOBpEMEHHBIE MOAXOABI K CUCTEMATUKE PACTCHHIA.

MoxoBuaable  wim  Mxu. OOmias  XapakTEpUCTUKA, CTPOCHUE W
YKU3HEJEATENIbHOCTD, KU3HECHHBIH LUK MXOB. MHoOroooOpasue mMxoB. KyKylIKuH
JEH U cparaym. PacnpocTpaHeHrE U 3KOJ0TMs MXOB. 3HAUCHUE MXOB B IPUPOC U
JKU3HEIEATEIbHOCTH  4YenoBeka.  TopdooOpazoBanme.  [leuéHOUHMKM W
AHTOLIEPOTOBBIE.

[TnayHoBuanble (maynsl). OOmas xapakrepuctuka. Mopdonornyeckue
OCOOCHHOCTH BETrE€TATUBHBIX OPraHoB. OCOOEHHOCTM OpraHM3alH, >KU3HECHHOIO
nuKina tuiayHa OyinaBoBHAHOrO. [lonoBoe MOKOJIEHWE, peayKuMs ramerodura.
PacnipocTpaHeHre W 3KOJIOTHS TUIAYHOBUAHBIX. 3HAUEHWUE B TNPUPOJE H
MCIOJIb30BAHUE YETIOBEKOM. Vckomaemble TIayHOBHIHBIE. POJIb MCKOMAEMBbIX
NJIAYHOBUAHBIX B PACTUTEILHOM MOKPOBE NAICO30MCKOM 3pbl U B 00pa30OBaHUA
KAMEHHOTO YIJIS.

[TamopoTHUKOBUAHBIE (MAMOPOTHUKM M XBOIIM). OOmas XapakTepHCTHUKA
NanOPOTHUKOBHIHBIX. (OCOOCHHOCTH OpraHu3allid BETECTATUBHBIX OPraHoB,
JKU3HEHHOTO LMKJIA XBOIIA NoneBoro. CTPOCHWE W KU3HEACIATEIBbHOCTD



NanOPOTHUKOB. JKW3HEHHBIH LKKJI MNanOpPOTHHKOB HA NPUMEPE IIATOBHUKA
MY>KCKOro. PacmpocTpaHeHre M 3SKOJIOTHsS NanOpPOTHUKOBHUIHBIX. 3HAYEHUE B
OPUPOJIE U )KA3HEACATEIBHOCTH YETIOBEKA.

JlaGoparopHble U MPaKTUYECKKHE PaObOTHI

H3yueHre 0COOEHHOCTEH CTPOCHUS U KU3HEHHBIX LIUKIIOB OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX 3€JIEHBIX, XaPOBBIX M KPACHBIX BOJOPOCIEH HA KUBOM W
repOapHOM MaTepuae.

H3yueHne CTpOeHUs M )KU3HEHHBIX LUKIOB OYpBIX BOJOPOCIICH HA KUBOM W
repOapHOM MaTepuae.

HzyueHne 0coOEHHOCTEH CTPOEHUS KYKYIIKMHA JibHA U cparHyma (Ha 5KMBBIX
¥ TepOapHBIX O0BEKTAX).

H3yueHre 0COOEHHOCTER CTpPOEHUs MiayHa OyJaBOBHAHOTO (HA >KUBBIX W
repOapHbIX 00BEKTAX).

H3yueHre o0COOEHHOCTEH CTPOEHMs XBOLIA TMOJEBOrO0 (HA JKMBBIX M
repOapHbIX 00BEKTAX).

H3yueHre 0COOEHHOCTEN CTPOEHUS MAMOPOTHUKA IMUTOBHUKA MY>KCKOTO (HA
JKUBBIX U repOapHBIX 00BEKTAX).

CeMeHHBIE pacTeHUs

['onocemeHHble. BO3HMKHOBEHHME CEMEHM — BAKHBIA 3Tan B SBOJIFOLUH
BBICIIUX PACTEHUHl. /|peBHUE CEMEHHBIE NMANOPOTHUKH, WX POJIb B AAJTbHEHIIEM
Pa3BUTUU CEMEHHBIX pacTeHuil. OOmMe NPHU3HAKM CEMEHHBIX PACTCHUH Kak
HanOoJee MPUCHOCOONEHHBIX K CYIIECTBOBAHWIO Ha cylie. ['0JOCEMEHHBbIE —
HETAKCOHOMHUYECKAss TPyNmna CEMEHHBIX pacTeHuil. OOmas XapakTepUCTHKA,
OCOOEHHOCTH OPraHu3alli TOJOCEMEHHBIX. JKU3HEHHBIM 1K XBOWHBIX Ha
npuMepe CocHbl. Pa3HooOpa3ue rojioceMEHHBIX. XBOWHBIC, [ MHKIOBBIEC,
CaroBHuKOBbIE, ['HETOBbIE. PacnpocTpaHEHWE W SKOJOTUSl TOJIOCEMEHHBIX.
3HAYECHHE B IPUPOJIE U B XO3ANWCTBEHHOM AEATENBHOCTH YEIOBEKA.

JlaGoparopHble B MPaKTUYECKKHE PaObOTHI

H3yueHre 0COOEHHOCTEN BHEINHETO CTPOCHUS BETOK, XBOM, IIUIIEK U CEMSIH
XBOMHBIX (€J1b, COCHA, JIACTBCHHULIA).

L{BeTkoBBIE pacTeHus. OOwmias XapakTEepPUCTUKA LBETKOBbIX. CTpPOEHUE H
YKU3HEJEATEIbHOCTh IIBETKOBBIX. [[BETOK Kak OpraH IMoJIOBOTO Pa3MHOXKCHHS Y
NOKPBITOCEMEHHBIX ~ pacTeHuid.  PazHooOpa3We  I[BETKOB. MPAaBWIBHBIE W
HENPABUIIbHBIE, O0OCMOJNIbIE W Pa3fcibHONONbE. OJHOMOMHBIE W JIBYJAOMHBIC
pactenus. Couetust (CloXkHbIe, mNpocteie). LlBerenme. Pa3Butne MUKpo-
meracnop. l'amersl.  OnbuteHue.  OmnoporBopenue.  3urora.  J{BOoitHOE
OIJIOIOTBOPEHUE Y TOKPBITOCEMEHHBIX (LBETKOBBIX) pacteHuil. Paboter C.I'.
Hagammna. JKu3HEHHBIH LUKIT IBETKOBBIX.



[Tnogpt w cemeHa. PaznooOpasue minonoB. Cyxue M COYHBIE TUIOABL
OnHoceMsiHHBIE W MHOTOCEeMsiHHbIE TI0AbL.  Comnmoaust. CTpOEHME CeMsH
JBYIOJIBHBIX W OJTHOJOJIBHBIX pacTeHmid. PazHooOpasue cemsiH. PacnipoctpaHenue
MJIOJOB U CEMSH B MPUPOAC. YCIOBHs MPOPACTaHMs CEMsH. JIbIXaHWE CEMSH.
PazButHe npopoctka. PacnpocTpaHeHne NI00B U CEMSIH B IPUPOJIE.

WuauBuayanbHOE pa3BUTHE pacTeHuid (OHTOreHe3). [leproasl OHTOreHes3a:
AMOPHUOHAJIBHBIN, MOJIOJOCTH (FOBEHHUJIBHBIN ), 3pEJIOCTH (PA3MHOKECHHS ), CTAPOCTH
(CEHUTIBHBIN) HA MPUMEPE MOKPHITOCEMEHHOTO pacTeHus. CTaauu BEreTallmOHHOTO
nepuoja pacTeHWi Ha NMPUMEPE 37aKOB (BCXOMABI, KYIIEHWE, BBIXOI B TPYOKY,
KOJIOLICHHE, IBETEHUE, CO3PEBAHUE).

JlaGoparopHble B MPaKTUUECKKHE PaOOTHI

HzyueHre MopQoaorum UBeTKa (HA JKUBBIX U (PUKCUPOBAHHBIX OOBEKTAX ).

Hzyuenune paznooOpasusi cCouBeTHid (Ha repOapHbIx oOpasiax).

H3yuyeHne CTpOeHUs 3aBsi3u LIBETKA M CEMANOYKHM IO MHKPOCKONOM (Ha
TOTOBBIX MUKPOITpenaparax ).

H3yueHne cTpoeHus CEMSIH MOKPHITOCEMEHHBIX PACTEHUIA.

H3ydeHue CTpoeHus I1010B U COTUIO M.

CTpOEHHUE U KUZHEEATENBHOCTh CEMEHHBIX PACTCHUN

[TobGer 1 MOOGETOBBIE CUCTEMBI

[Tober. Mopdonorus mnobdera. CrpoeHue OOMUCTBEHHOro mnodera. Y3en.
Mexnoysnue. MetamepHocTh.  Pa3HooOpa3ue moOeroB. YKOPOUEHHBIE H
yAnTuHERHBIE T0Oer. BeretatBHbIE M reHeparuBHbIE TOOETH. [lomoskeHne nodera
B IPOCTPAHCTBE. BUIOW3MEHEHHBIE TOOETH.

[Touka — 3auarounblii mnoOer. CrtpoeHue mnouyku. Pa3HooOpasue mnouek:
BETETATHBHBIE, BET€TATUBHO-TCHEPATUBHBIC, TCHEPATUBHBIC, OTKPBITHIE, 3aKPBITHIC.
Bepxynieunsle, GOKOBBIE (MMa3yLIHBIC) U MPUAATOUYHBIE TOYKH.

Crebenb. Mopdonorust crebng. dopma crelneil y TpaBSIHUCTBIX U
JPEBECHBIX PACTECHHUIA.

AHnaromust cTeOnmsa.  CTpoeHue creOiis  ABYIOJBHBIX M OJAHOAOIBHBIX
TPaBSHUCTBIX pacTeHMi. Pacnonoskenue mpoBoasmmMx TKaHe. CtpoeHue crelis
JNPEBECHBIX PACTCHHUIA.

OyHkun  creOns. MexaHuveckas,  TpaHCHOpTHas.  BereratmBHOE
Pa3MHOKEHUE LIBETKOBBIX PACTEHHIA.

JIeMOHCTpauus OnbiTa — NEPECABMKCHHE MHHEPAIBHBIX M OPraHuYeCKUX
BEIIECTB MO CTEOI0, BUAOU3MEHEHHBIX TOOETOB.

JlaGopaTopHbIE ¥ MPAKTUYECKUE PAOOTHI.

Hzyuenne Mopdonorun nodera Ha >KUBBIX OOBEKTAX WM Ha repOapHbIX
oOpasiax.



H3yueHne CTPOCHMS BETECTATHBHBIX, T€HEPATUBHBIX M CMEIIAHHBIX IOYEK.
Pa3Hoo0Opasne noyek y ApeBECHBIX PACTEHUIA.

HM3yueHne mnomepeyHoro cnuia CTBOJIA PACTEHWH W aHaNU3 BIMSHUSA
OKOJIOTHYECKHX YCIIOBHI HA Pa3BUTUE PACTCHUM.

H3yueHre 0cOOEHHOCTEH aHATOMUYECKOTO CTPOCHUS CTEONS IBYAOJIBHBIX U
OJTHOJIOJIbHBIX TPABSIHUCTBIX PACTEHUH (HA >KUBBIX OOBEKTAX WM HA TepOapHBIX
oOpasiax).

H3yueHre OCOOEHHOCTEH AHATOMMYECKOrO CTPOCHHS CTEONsl IPEBECHBIX
pacTeHuit.

H3yueHue TpaHcopTa BEMECTB B cTE0E.

Hzyuenne metamopdo30B nodera.

Jluct. Mopponoruss nucra. JIMcToBas IUIACTUHKA, OCHOBAHWE JIUCTA,
YepenIoK, MPUIMCTHUKA. Pa3HooOpasue JIMCThEB: (POPMBI JTUCTOBBIX TJIACTHHOK,
JKUJIKOBAHUE JIUCTHEB, IMPOCTHIE M CIOXKHBIE JHUCThS. JIMCTOPACTIONOXKEHUE H
JUCTOBAs MO3anKa. BUIOW3MEHEHHSI TUCTHEB U UX (PYHKLIVH.

AHaroMHusl TUCTA. DNUAEPMA U YCTbUYHBIN anmapar. Me3odumt. [TurMeHTsI
mucta. [lnactuael. Kunkm (COCYaMCTO-BOJIOKHUCTBHIE MydkH). OCOOCHHOCTH
CTPOEHUS CBETOBBIX M TEHEBBIX JINCTHEB.

OYHKIMU JUCTA. 3alacaromias, 3aluTHas, BErETATUBHOE Pa3MHOXKEHUE W
apyrue QyHKuuu. TpaHcnupanus U ra3o00MeH. BiusiHue BHEINHUX YCIOBHIl Ha
TpaHcmapauuto. DotocuHTe3. 3HaueHue (QorocuHTe3a. KocMmuueckas polib
3enénbix pacrenmii (K. A. TummupsizeB). Jluctoman, €ro mpuYMHbI, MEXaHU3M H
3HAYCHUE B )KU3HU PACTCHHSI.

JIeMOHCTpaUMs ONBITOB: BBIACICHUE NUIMEHTOB JIMCTA HAa TPUMEPE
CIMPTOBOM BBITSKKH XJI0POQHILIa;, 00pa3oBaHUE Kpaxmana B 3€JIEHBIX JTUCThIX Ha
ceety (¢purypsl O. Caxca), BIUsSHME CHJIBI CBETA HA BBIACICHHE KHCIOPOJA
BOJHBIMHU PACTEHUAMM (MTOACUYET My3bIPHKOB KUCIIOPOA).

JlaGopaTopHbIe ¥ MPAaKTUYECKUE PAOOTHI.

HUzyuenne wmop@donorum mcrta Ha SKMBBIX OOBEKTaX WM repOapHbIX
oOpasiax.

Tunsl 1 GOPMYJIbI TUCTOPACTIOTOKEHUSI.

HccenenoBanue aHATOMMHM JIMCTA € OMOLIBIO CBETOBOIO MUKPOCKOIIA.

Hzyuenne metaMopho30B JIKCTA.

Kopens u kopHeBble cuctembl. Mopdonorus kopHs. Buael kopHeil. Turbl
KOPHEBBIX CHCTEM.

AHaromus KOpHs. 30HbI KOpHs. KopHeBoil uexymk. CTpOeHHE KOPHS Ha
MONIEPEYHOM CPE3E B 30HE BCACHIBAHUSL.

OyHKIMKM KOpHS. 3akperuicHue pacteHuss B cyOcrtpare. BcaceiBanue u
IIPOBEACHHUE BOJIbI U MUHEPAJIBHBIX BEILECTB. 3aNaCaHUE TTUTATENIBHBIX BEIECTB.



MuHepaibHOE TIMTaHWe pacTeHuid. llocTyruieHHe BOABI U MUHEPAIBHBIX
BemecTB. KOpHEBOE HaBJICHHE. DNEMEHTH MHHEPAIBHOTO MUTAHUS (Makpo- W
MUKPO3JIEMEHTHI).  BplpamuBaHue pacTeHWil METOJAMM  THAPONOHUKKA W
asponoHukH. ObecrneueHne yCIoBrAN T JbIXaHHsI KOPHSI.

Jlbrxanvie kopHs. CHHTE3 OMOJIOTMYECKH aKTHBHBIX BELIECTB. BereratuBHoe
pa3MHOKeHUE. BUIon3MeHeHUsT KOPHEH 1 MX (DYHKIIUH.

JleMOHCTpanys OTpacTaHWs NPUAATOYHBIX KOPHEN HA PUMEPE CMOPOAUHBI U
APYTMX PpPAacTeHWi; MOCTYIUIEHHUS BOABI HM3 MOYBBl B KOPEHb, HArHETAKOLIETO
JNEUCTBUAS KOPHS, BUIOU3MEHEHHBIX KOPHEH.

JlaGoparopHble B MPaKTUYECKKHE PaObOTHI

HNzyuenne MopQosoruM KOPHS Ha JKUBBIX OOBEKTaxX WM repOapHbIX
oOpasiax.

H3yyeHne aHarTOMAYECKOT0 CTPOCHHUS KOPHS Ha TOTOBBIX MUKPOIIpEnaparax.

H3zyyeHne CTpoeHUs KOHYMKA KOPHSA NPOPOCTKA MINEHHUIBI U MEPBUYHOIO
CTPOEHMSI KOPHS MpUca (MM IPYTOro PacTEHMS).

HM3yyeHne CTpPOEHHMS KOPHEBBIX BOJIOCKOB C TOMOILIBIO  CBETOBOI'O
MHKPOCKOIIA.

HccnenoBanue BIUAHUS BO3AyXa HA Pa3BUTHE KOPHEW.

Hzyuenune MmetaMmopdo30B KOPHSI.

BereratuBHOe pasMHOXXEHHME pacTeHW. BererarmBHOE pasMHOXKEHHUE
[(BETKOBBIX pACTEHM W €ro 3HAYeHUE B ECTECTBEHHBIX VYCIOBUAX U B
CEJIbCKOXO3SMCTBEHHOW ~ mpakTHKe.  OCHOBHbIE ~ (OPMBI  BEreTATUBHOIO
Pa3MHOXKEHUS. KOPHIMM, JUCThSIMH, HAA3EMHBIMM W TOJ3EMHBIMU NOOEraMy.
Pazmuoxxenne npuBuBkoil. PaGotel M.B. Muuypuna. KnoHupoBaHue pacTeHMil.
MHUKpOKIOHAIBHOE Pa3MHOXXEHHE pacTeHui. KiletouHas WHXKEHEpUs Kak
COBPEMEHHAs TEXHOJIOTUS PA3MHOXKEHUS PACTCHUIA.

[TouBa. Paborel B.B. JlokydyacBa © mouBe. XapakTEpPUCTUKA IOYBBL
PazHooOpazue mouB. [lnogopoame  mouBel.  YnoOpenus.  HapyuieHus
MUHEPAJILHOTO MUTAHUS PACTEHUI. ATPOTEXHUUYECKHAE MPUEMBI 00OPaOOTKH MOYBBI.
[TonssTieE 0  ceBoOOOpOTE WM €r0  3HAYEHWM Ui BBIPAIMBAHHS
CEIIbCKOXO3AMCTBEHHBIX KYIIBTYP.

JleMOHCTpauus CrnocOOOB BETCTAaTUBHOTO PA3MHOXKEHHMS HA TMPUMEPE
KOMHATHBIX PACTEHUH.

JlaGoparopHble U MPaKTUYECKKHE PaOOTHI

H3zydeHune MuTo3a B KOpELIKE JTyKa.

H3yueHne KU3HCHHBIX [IMKJIOB PaCTEHUA Ha repOapHbIx oOpasiax.

MeTo1bI MUKPOKIIOHAJIBHOTO PA3MHOYKEHHS PACTEHUIA.

Knaccupukamms nsetkoBeix. OpHomosbHble W J[BymonbHble. CemeiicTBa
UBETKOBBIX.  JIBynoneHbIe:  KpecrouserHeie, PosonserHeie, [laciéHoBEIE,



CrnoxnousetHble, MoTbelbKOBBIE (BOOOBBIE), 30HTHUHBIE. OHOIOJBHBIC: 3MaKH,
AmapunnrcoBslie, Jluneitneie. Opxuaabie. OTIMYATENBHBIE TPU3HAKK. DOPMYIIBI
W JMarpamMmbl LBETKOB. JIMKOPACTYIIME U KYJIBTYPHBIE IPEACTABUTENIN CEMENCTB,
UX 3HAQUEHHWE B NPUPOJAE M HCHOJB30BAHME YEIIOBEKOM. PacmpocTpaHeHue u
3KOJIOTUS LIBETKOBBIX.

JlaGoparopHble B MPaKTUUECKKHE PabOThI

HM3yueHne  OTIIMYMTENBHBIX  NPU3HAKOB  MPEACTABUTENECH  CEMEHCTB
MTOKPBITOCEMEHHBIX.

OnpeneneHue MPEACTABUTENECH PA3NMYHBIX CEMEHCTB C MCNOJIB30BAHUEM
OIIPEICIIUTEIIEN PACTEHUAN WUJTA OIPEAEITATEILHBIX KAPTOYEK.

DKoJIoTHs PacTeHU. PacTeHus: B mpUpOAHBIX COOOIIECTBAX

Pacrenus u cpena oduranus. Sxkonoruueckue PakTopsl. PacTeHus v yCiaoBHs
HEKUBOH MPUPOJBL: CBET, TEMIIEPATYPA, BIAKHOCTh, MUHEPAIBHBIN COCTAB MOYBBI.
DKOJIOTMYECKKE IPYMIbl pacTeHUi. PacTeHus U yCaOBUS KUBOU TPUPOIbL: PAMOE
U KOCBEHHOE BO3JCHCTBME OpPraHM3MOB Ha pacTeHus. B3auMOCBsI3U pacTeHUit
MEXIY COOOM U C IPYTMMH OPraHu3MaMH.

3HaueHUE MOYBEHHBIX OPraHU3MOB JJisi NMUTaHUs pacTteHuil. Puzocdepa.
BakrepuanbHbie knyOeHbkH. Mukopuza (3HOO- M SKTOMUKOPH3a). 3eJIEHBIC
yA0OpEHUSI.

PacturensHoe  coolmiectBOo  (uTonieHO3).  buoneHo3.  DKkocucreMma.
buopaznoo6pazue. BunoBoii cocTaB paCTUTEIBHBIX COOOIIECTB, JOMUHUPYIOLIUE B
HUX BHJbl pacTeHuil. PacmpeneneHue BHUIOB B PACTUTENBHBIX COOOIIECTBAX.
SpycHoctb. PacturenbHbie coollecTa: jieca, Jiyra, 00J0Ta, TYHAPBI, MyCTBIHU.
[TpucnocoOneHHOCT  pacTeHWit K cpeae W MectaMm  oOurtanus. CMeHa
PacTUTENBHBIX COOOIIECTB. PacTUTENBHOCTD (pacTUTENbHBINH TOKPOB). dropa.

BzanmMocBsazp opranuzmoB. HMHQpeKnuoHHbIe OONE3HM PpacTeHUd M UX
BO3OyauTenu. BupycHbie (Mo3zauuHas OoJjie3Hb Tadaka, MECTPOJICIECTHOCTh
TIOJIbIIAHA W IPYTHE), TPHOKOBBIE (P’KaBUMHA, MYYHHUCTAs POCa) U OaKTEPHATIbHBIC
(MOKpasi THWIb) 3a0oyicBaHusl pacTeHuid. MIMMyHHWTET y pacreHuid. [IpuuuHbl

pacnpocTpaHeHus:  WH(PEKIUOHHBIX  OOJIE3HEH PaCTEHHIA. [ TpuHIATIEL
npoPUIaKTUKA M J€YeHHS WH(EKIMOHHBIX OOJIC3HEH PACTCHUH B MPAKTUKE
PacTEHHUEBOICTBA.

OKCKypPCHUHU WM BUICOIKCKYPCUU

H3yueHre BHJIOBONO0 COCTaBa M SKOJOTMYECKOTO COCTOSHUS OJHOIO W3
PaCTUTENBHBIX COOOUIECTB PETHOHA.

JlaGopaTopHbIe U TPAKTUYECKKE PAOOTHI

H3yueHne 0coOEHHOCTEN CTPOCHUS PACTEHUM Pa3IMuHBIX 3KOJOTMUECKUX

rpymr.



PacTutenbHbBI MUD U AEATENBHOCTD YETOBEKA

Pazsutue pacrurensHoro mupa. JKus3He pacteHuii B Boje. [lepBeie Ha3eMHbBIE
pacreHusi. OCBOCHME PACTEHUSMM CYIIW. OTanbl Pa3BUTUS HA3EMHBIX PACTECHUMN
OCHOBHBIX CHCTEMATHYECKMX Trpynn. PHHUOQUTBI — TEPBBIC HA3EMHBIE
cocymucTele pacreHus. llosBieHne TKaHed U opraHoB. Ponb  IpeBHHMX
MMAMOPOTHUKOBUAHBIX. Y CJIOKHEHUE PACTUTEIILHOO MUPA B IIPOLIECCE BOJIFOLIHH.

[Taneoboranuka. Mckonaemble ocTaTku  pacTeHuid.  OKaMEHEIOCTH.
Ornevarku. «KuBble HCKOMIAEMBIC» CPEIXA COBPEMEHHBIX PACTECHUH.

KynbTypHble pacteHuss U ux mnpoucxoxacHue. LleHTpel MHOrooOpasus u
NPOMCXOXKACHUS KyJbTypHbIX pactennid (no H.M. BasunoBy). Kymberypa
demuenenus. KyabTypHbIE PaCTeHUs CEITbCKOXO3ANWCTBEHHBIX YIOAWI: OBOILIHEIE,
MJI0J0BO-ATOAHBIE, ToNeBble. [IpeAacTaBieHus O CeleKUMM M OMOTEXHOJIOTHH.
MeToasl BBIBEIEHUS HOBBIX COPTOB PACTCHHMNA. BO3HMKHOBEHHME KOHTPACTHBIX
NPU3HAKOB y pacTeHnid oqHoro Buaa. MickycctBeHHblil 0t0op. HacnencTBEeHHOCTS,
U3MEHYNBOCTb. Coznanue HOBBIX IIPOJAOBOJIBCTBEHHBIX KYJIBTYD.
[TpomoBonbcTBEHHAS 0€30MACHOCTh. BaHKKM CEMSH.

Pacrenuss rtopoma, OCOOEHHOCTH TOPOJACKON  (IOpBl.  3aHOCHBIE W
abopureHHble BUIbl. CUHAHTPOMHBIE, COPHBIE pacTeHus. UHTpoayueHTsl. [Tapkwy,
JIECOMIAPKH, CKBEPBI, OOTaHWYECKUE caibl, AcHapapuu. O3encHeHue. KoMHaTHbIe
pacTeHus, IBETOBOACTBO.

[TocnencTBust  OEATENBHOCTH — 4YENOBEKA B dKkocucremax.  Oxpana
PaCTUTENBHOIO MHUpA. BOCCTAHOBIECHUE YUCICHHOCTU PEAKUX BHUIOB PACTEHHIA.
Oco00 oxpaHsieMble TIpUpoaHbie Tepputopun (Aanee — OOIIT): 3anoBeAHUKW,
3aKa3HUKH, HALIMOHAIBHBIE MMAPKK, OMOC(EPHbIC 3amOBEAHUKN. OXpaHa pacTEHUIA.
Pacrenusa Kpacnoit kauru Poccuiickoi denepanny.

DKCKYPCUM WA BUJECOIKCKYPCUH.

PazBuTHe pacTUTENLHOrO MUpPa HA 3eMJI€ (SKCKYPCHUS B TAJICOHTOJIOTHYECKUIA
WJIU KPaeBEUCCKUI My3€eil).

JlaGopaTopHbIe ¥ MPAKTUYECKUE PAOOTHI.

H3yueHne cenbCKOX03IMCTBEHHBIX PACTEHUI CBOETO PErMOHA.

HzyueHne copToBbIX 0COOCHHOCTEH KYJIbTYPHBIX PACTEHUH.

[TJIAHUPYEMBIE PE3VJIbTATEI OCBOEHUS ITPOI' PAMMBEI T10
BHOJIOI' MY HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS
(FA30BBIM YPOBEHD)

OcBoeHnue yueOHOro npeamera «buonaorus» Ha YPOBHE OCHOBHOIO OOLIEro
o0pa3oBaHMsl JODKHO OOECHEYUTh JOCTHIKEHHE CIEAYIOMMX O0yYaroIIUMUCS
JIMYHOCTHBIX, METAMPEAMETHBIX U TPEMETHBIX PE3YJIbTATOB.



JIMUHOCTHBIE PE3YJIbTATDBI

JInYHOCTHBIE Pe3yabTaThl OCBOCHUS NPOrpPaMMBbI IO OMOJIOTUM OCHOBHOTO
o0mero  o0pa3oBaHWsi  JOKHBI  OTpakaTb  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJACTBOBATbCA CHCTEMOH TMMO3WTWUBHBIX [EHHOCTHBIX OPHUEHTAUWi W
pacIIMpeHUe OMbITa JACATEIBHOCTH HA €€ OCHOBE M B MPOLECCE pealM3alyn
OCHOBHBIX HAMPABIEHUI BOCIIUTATENILHOMN NECATENBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHUS:

TOTOBHOCTb K KOHCTPYKTUBHOI COBMECTHOM ACITETbHOCTH MPH BBIOJTHEHUH
UCCIICIOBAHUI M TPOEKTOB, CTPEMIJICHHE K B3aMMOIIOHUMAHUIO U B3aUMOIIOMOILIH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSA:

OTHOILICHUE K OMOJIOTUM KaK K BaKHOM COCTABJISIFOIICH KYJIBTYPbI, TOPAOCTb
3a BKJIQJl POCCHICKMX M COBETCKMX YUYEHBIX B PA3BHUTHE MUPOBOI OMOIOTMYECKOMA
HayKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTb OLIEHUBATh MOBEJACHUE W MOCTYMNKH C MO3WLUH HPABCTBEHHBIX
HOPM ¥ HOPM 3KOJIOTHYECKON KYJIBTYPHI;

NOHMMAHWE 3HAYMMOCTH HPABCTBEHHOTO aCMEKTa ACATEIBHOCTH YEJIOBEKA B
MEAUIMHE U OUOJIOTHH,

4) 3CTeTHYeCKOr0 BOCIIUTAHMS:

NOHMMAHHUE PO OHOJIOTMH B (POPMUPOBAHUM SCTETUUECCKOW KYJIBTYPHI
JUYHOCTH,

S) ¢u3uyeckoro BocnHUTAHHS, (POPMHPOBAHUS KYJIbTYPbI 310POBbSI H
IMOLUHMOHAJIBLHOIO 0JIArOnoJyYusi:

OTBETCTBEHHOE OTHOLICHHUE K CBOEMY 3J0POBBIO M YCTAHOBKA Ha 3J0POBBIN
o0pa3 >Ku3HU (3I0POBOE MUTAHUE, COOJTIOJICHUE TUTUEHUYECKUX MPABUT U HOPM,
cOATAaHCUPOBAHHBIA PEKUM  3aHATHUI W OTHBIXA, peryysipHas (Qu3nyecKas
AKTUBHOCT ),

OCO3HAHWE TOCIEACTBHA M HENPUITHC BPEAHBIX MPUBBIYEK (YMOTPEeOIcCHHE
QJIKOTOJIsl, HAPKOTUKOB, KYpPEHHE) M HMHBIX (QOopM Bpeaa Wisd (PU3NYECKOro W
NICUXHYECKOTO 3J0POBbS;

COONIOACHUE TpaBWil OE30MACHOCTH, B TOM YHCJIE HAaBBIKM O€30MacHOro
MOBEJICHYS B IPUPOIHOM CPELE;

c()OPMUPOBAHHOCThL  HaBbIKA pEQJICKCHHU, yOPaBICHUE COOCTBEHHBIM
SMOLIMOHAIBHBIM COCTOSTHUEM;

6) TPY10BOIr0 BOCIIMTAHUSL:

AKTUBHOE YYaCTHE B PCIICHUM NPAKTHYECKMX 3aJad (B PAMKaxX CEMBH,
00pa3oBaTeNbHOM OpraHu3aniM, HACEIICHHOTO IMYHKTA, Kpas) OWOJIOTMYECKON u



SKOJIOTMYECKOH  HAMpaBJICHHOCTH, MHTEPEC K MNPAKTUUYECKOMY HW3YUYCHHUIO
npodeccuii, CBI3aHHBIX ¢ OUOJIOTHEH;

7) 3K0JI0TrH4eCKOr0 BOCTIUTAHUS:

OpUEHTALMS HA TPUMEHEHUE OMOJOTUYECKUX 3HAHWN MPH PELICHUU 33]a4 B
00J1aCTH OKPYKaIOUIEH CPEbI;

OCO3HAHUE 3KOJIOTUYECKUX MPOOJIEM U NMYTEH UX PELICHUS,

TFOTOBHOCTh K YYacTHI0 B NPAKTHYECCKOH JACITEIBbHOCTH 3KOJOTHYECKOM
HAMPABJICHHOCTH,

8) HeHHOCTH HAYYHOT O MO3HAHMS:

OpUEHTALMsI HA COBPEMEHHYKO CHCTEMY HAy4YHBIX MpPEACTaBICHUA 00
OCHOBHBIX OMOJIOTMYECKHX 3aKOHOMEPHOCTSX, B3aMMOCBS3SIX YEJIOBEKA C
MIPUPOJHON U COLMAIIBHON CPELOH,

NOHMMAHWE PpONMM OMONOrMYECKOH HAyku B (POPMUPOBAHMM HAYYHOTO
MUPOBO33PECHUS,

Pa3BUTUE HAYYHOH THO003HATEILHOCTH, MHTEPECA K OMOJIOTMYECKOM HayKe,
HABBIKOB MCCJIEA0BATENBCKON NEATEIBHOCTH,

9) apanTanuu 00y4awIIerocsi K N3MEHSIIOIIUMCH YCJI0OBHAM COLUAIbHOIM
H NIPHPOJTHOM Cpeabl:

aJICKBaTHas OLIEHKA N3MEHSIOIINAXCS YCIIOBHIA;

OPUHIATHE PEIICHUs (MHAWBUAYAJIbHOE, B TPYIIE) B M3MECHSIOIUXCS
YCIIOBUSIX HA OCHOBAHWM aHAJIA3a OMOJIOrMYeCKOi nH(popMaLnu;

IUJIAHUPOBAHWE JCHCTBUNA B HOBOM CHUTYyallMd HAa OCHOBAaHWUW 3HAHWM
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METAIPEIAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHBIE  Pe3yabTaTbl OCBOCHUST NPOrpamMMbl MO  OHOJOTHH
OCHOBHOrO 001Iero o0pa3oBaHMsl, JOJDKHBI OTPAXKaTh OBJIAJACHUE CIICAYIOIIUMHA
YHUBEPCATbHBIMU YUYCOHBIMU ACHCTBHSMH:

Io3HaBaTe/ibHBbIE YHHBEPCAIbHbBIC Y4eOHbIE 1eiiCTBUSI

1) 6azoBbIe JTOTHYCCKHE NCIHCTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKK OMOJOTHYECKUX
OOBEKTOB (SIBJICHUH ),

yCTaHABJIMBATh CYUICCTBEHHBI MPU3HAK KJIACCUPUKAIMKU OUOJOTMUECKUX
OOBEKTOB (SIBJIEHWH, MPOLECCOB), OCHOBAHUS JJisi OOOOIICHHUS W CPABHEHUS,
KPUTEPUH MPOBOJAMMOTO aHATN3a,;



C YYETOM MPEIOKEHHOM OMOTOrMUYeCKOi 3aJa4u BBISBIISATh 3aKOHOMEPHOCTH
U TPOTUBOPEYMsT B paccMaTpuBacMbix (PakTax W HAOMIOAEHUSX, MpeaiaraTh
KPUTEPUHU IS BHISBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUHiA;

BBISIBJIATh J€PUUMTHL MHPOPMALIMK, JAHHBIX, HEOOXOAUMBIX i PELICHUS
IMOCTABJICHHOM 3a/1a4H,

BBISIBJIATh TTPUYMHHO-CJICICTBEHHBIE CBSI3U MPU M3YUYCHUUM OMOJIOTMYECKUX
SBJICHWA M MPOLECCOB, AETaTh BBIBOJAbI C MCIOJb30BAHUEM JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3AK/IIOUEHU MO aHaloruu, (GpopMyaupoBaTh
TUIMOTE3bl O B3AUMOCBS3SIX;

CaMOCTOSITENIbHO BBIOMPATh CHOCOO pemeHus ydeOHOW OMOIOrn4ecKon
3a7aul  (CpaBHMBATh HECKOJIBKO BApHAHTOB PEIICHUs, BBIOMpaTh HaubOosee
NOJXOASMIINHI ¢ YYETOM CAMOCTOSITENILHO BIIETICHHBIX KPUTEPHUEB).

2) 0a30BbIC HCCJICA0OBATEILCKHE ICTICTBHS:

UCMOJIB30BaTh BOMPOCHI KAK UCCIIEI0BATENbCKIA MHCTPYMEHT MO3HAHMS,

(GopMyIHpPOBATh BOMPOCHL, (PUKCUPYIOIIUE pa3pblB MEXAY PpEATbHBIM U
JKEJIaTeJIbHBIM COCTOSIHUEM CUTYallUU, 00bEKTA, U CAMOCTOSITEIBHO YCTAaHABIUBATh
MCKOMOE W JAHHOE,

(dbopMHUpOBaTh TUMOTE3Y OO0 MCTUHHOCTA COOCTBEHHBIX  CYXIACHWIA,
apryMEHTHPOBATH CBOIO MO3ULIMI0, MHEHUE;

OPOBOJMTh IO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY HaOIOJEHUE,
HECJIOKHBI  OMOJIOTMYECKUM  DKCIICPUMEHT, HEOOJIBIIOE HUCCICAOBAHUE TIO
YCTAaHOBJIEHUIO OCOOCHHOCTEN OHMOJIOrMYecKoro oObekTa (Impouecca) M3y4yeHws,
NPUYMHHO-CJICICTBEHHBIX CBS3€H W 3aBUCUMOCTEH OMOJOrMUYECKMX OOBEKTOB
MEXKTY COOOI;

OLICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTH MH(OPMAIIHIO, TIOTYYECHHYIO
B X0/ HAOMIOACHHS U DKCIIEPUMEHTA,

CaMOCTOSTENILHO (HOPMYJIMPOBAaTh OOOOIICHUS M BBIBOJBI MO PE3YJIbTATAM
NPOBEAEHHOTO HAOMIOACHUS, SKCIEPUMEHTA, BJIAJETh HMHCTPYMEHTAMH OILICHKH
JOCTOBEPHOCTH MOy YEHHBIX BBIBOJIOB U OOOOIICHHIA,

OPOrHO3UPOBATH  BO3MOXKHOE  JajibHEiIlee pa3BUTHE  OMOJOTMYECKUX
IPOLIECCOB U UX MOCJEACTBUS B AHAIOTUYHBIX WM CXOTHBIX CUTYaIUsIX, a TAKKe
BBIJIBUTATh MPEANONO0KECHUS 00 UX PA3BUTUU B HOBBIX YCJIOBUSAX U KOHTEKCTAX.

3) pabora ¢ unopmanueii:

OPUMEHSTH PA3IMYHBIE METOJbI, MHCTPYMEHTBHI M 3aMpPOChl MPH MOUCKE U
orOope Ouosiorndyeckoit MH(pOpPMAIMKA WU JAHHBIX W3 MCTOUYHUKOB C YUETOM
NPEITIOKEHHON y4eOHOH OMOIOTUUECKOH 3a/1a4M;

BbIOMPATh, aHAJIM3UPOBATH, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
OMOJIOTUYECKYI0 MH(POPMALIMIO PA3JIMYHBIX BUAOB U (POPM MPEICTABICHMUS,



HAaXOJUTh CXOJHBIC APTYMEHTHI (MOATBEPKIAAIOIIME WIJIA ONPOBEPraroLIne
OJIHY W TY K€ UJICI0, BEPCUIO) B PA3TUYHBIX MH()POPMALMOHHBIX HCTOYHUKAX,

CaMOCTOSITENIbHO ~ BBIOMpPaTh  ONTUMAIBHYXO  (OPMY  MNPEACTABICHUS
WH(pOPMALMM W WIUTFOCTPUPOBATH PELIACMBIE 3a1a4l HECIIOKHBIMH CXEMaMH,
auarpaMMamu, MHOM rpadukoil 1 mX KOMOUHALMSIMU,

OLICHMBATh HAAEKHOCTh OHMOJOIMYECKOH HMHPOPMALMM MO KPUTEPHSIM,
NPEIIOKEHHBIM YUUTENIEM UIN CPOPMYIMPOBAHHBIM CAMOCTOSTENBHO;

3aMOMUHATh U CHCTEMATU3NPOBATH OMOJOTHYECKYO HH(POPMALIHIO.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe AeiCTBUS

1) oOmenne:

BOCIIPUHUMATE U (POPMYJIMPOBATH CYKACHUS, BBIPAKATH SMOLUN B MPOLECCE
BBITIOJTHEHMSI MPAKTUYECKUX W JIAOOPATOPHBIX padoT;

BBIPAXKaTh c€0s (CBOKO TOUKY 3PEHUS) B YCTHBIX M MUCbMEHHBIX TEKCTAX;

pacro3HaBaTh HEBEPOATbHBIE CPEACTBA OOUICHMS, TMOHUMAaTh 3HAYCHHE
COLMAJIBHBIX 3HAKOB, 3HaTh M PACMO3HABaTh MPEANOCHIIKA KOH(IMKTHBIX
CUTyaluil U cMsr4arb KOH(PIUKTHI, BECTH IEPETOBOPHI,

NOHMMATh HAMEPEHUSl MPYIMX, MPOSIBISTh YBAKUTEIBHOE OTHOLIEHUE K
COOECETHUKY U B KOPPEKTHOU popme POopMynrpoBaTh CBOU BO3PAKECHHS,

B XOAC AWaiora M (WJM) JUCKYCCHHM 3aJaBaTh BOIMPOCHI MO CYIIECTBY
0o0CyX1aeMoii OMOJIOTMYECKOM TEMbl M BBICKA3bIBATh HJICH, HAIECJICHHBIC Ha
pelIeHre OMOJIOrMYECKOM 3a1a4i U OAACPKaHUE OJTaroKeIaTeIbHOCTH OOIICHNUS,

COIOCTABJISITh CBOM CYXKACHHS C CY>KICHUSMHU APYTUX YYACTHUKOB TUAJIOTA,
O0OHaPYKMBATh PA3TUYHE U CXOACTBO MO3ULIHIA,

nyOJIMYHO TMPEACTABIATh PE3YJBTATHl  BBITOJHEHHOTO OHOJOTHYECKOTO
OMbITA (FKCIEPUMEHTA, UCCIIEAOBAHNS, TPOEKTA);

CaMOCTOSITENIbHO  BbIOMpaTh (OpMar BBICTYIUIEHUS C Y4YETOM  3a1ad
NPE3CHTALMA U OCOOCHHOCTEH ayIMTOPUM M B COOTBETCTBHM C HUM COCTABIISATH
YCTHBIE U TUCBMEHHBIE TEKCTHI C MCIOJIb30BAHUEM MILTIOCTPATHBHBIX MATEPHAJIOB.

2) COBMeCTHAs AeSITeIbHOCTD:

NOHMMATh W MCIOJIB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBHIYAJIbHOM
paboThl MpU PEUICHUM KOHKPETHOW OHMOJOrMYecKod mpoOsiaemMbl, 0OOCHOBHIBATH
HEOOXOIMMOCTh MPUMEHEHMS TPYIIOBBIX (HPOPM B3aMMOJCHCTBUS NPH PELICHUA
MOCTaBJICHHOM y4eOHOH 3a/1auM;

OPUHAMATH 1EJIb  COBMECTHOM ACATENBHOCTH, KOJUICKTHBHO CTPOMTH
JAEUCTBHS N0 €€ NOCTUKCHHIO. PACpPEaCIsATh PO, JOTOBAPHUBATHCS, OOCYKAATh
MPOIIECC U PE3YbTAT COBMECTHOM PadOThI, yMETh 000011aTh MHEHHSI HECKOJIBKUX
JHOAEH, MPOSIBIIATH TOTOBHOCTh PYKOBOJAWTD, BBITIOJHSTH MOPYYECHUS, TOTUHHITHCS,



MJIAHUPOBATh OPraHU3AIMI0 COBMECTHON PabOThI, OMPEAEATh CBOK POJib (C
Y4ETOM MPEANOUYTCHHA W BO3MOYKHOCTEH BCEX YYaCTHHKOB B3aUMOJICHCTBUSA),
pacnpenenaTh 3agayd MEXAy 4YIEHaMH KOMaHIbl, y4acTBOBATh B T'PYIIIOBBIX
(dhopmax padoThl (00CYKACHKS, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMbI U UHBIE),

BBITIOJHATE CBOK) YaCTh PalOThl, JOCTUTaTh KQUECTBEHHOTO PE3yJIbTara MO
CBOEMY HAIPaBJIEHHI0 U KOOPAMHUPOBATH CBOM ACHCTBHS C APYTUMH WICHAMU
KOMAaH/®I,

OLICHMBATh KAYeCTBO CBOCrO BKJIAJa B OOLIMA MPOIYKT TO KPUTEPHSIM,
CaMOCTOSITEIILHO c(OpMYJIMPOBAHHBIM YYaCTHUKaAMHU B3aUMOJIEHCTBHA,
CpPaBHMBATBL PE3YJIBTATHI ¢ UCXOAHOM 3a0a4eil U BKJIAJ KOKIOr0 YWieHa KOMaHIbl B
JOCTWKEHHE PE3YJIBTATOB, Pa3AcisaTh c(epy OTBETCTBEHHOCTH W MPOSIBIIATH
FOTOBHOCTB K MPEIOCTABIECHHUIO OTYETA MEPE IPYIIION,

OBJIAJIETh CUCTEMON YHUBEPCAIBHBIX KOMMYHUKATUBHBIX JNEUCTBUM, KOTOpas
obecneunBacT CPOPMUPOBAHHOCTh COLMAJIBHBIX HABBIKOB M 3MOLMOHAIBHOIO
WHTEIJIEKTA 00YYatOIMXCs.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIE 1eCTBUS

Camoopranu3anus:

BBISIBJISITH MPOOJIEMBI JJIi PELICHUS B KMU3HEHHBIX WM YYECOHBIX CUTYaLUsX,
MCHOJB3Ysl OMONIOrMYECKUE 3HAHMS,

OPUEHTUPOBATBCS B PA3JMYHBIX  MOAXOJAX  NPHUHATHS  PEUICHHN
(MHIMBU Y aJIbHOE, TPUHATHE PELICHUS B TPYIINE, TPUHATUAE PEIIEHUI TPyIIoif),

CaMOCTOSITENIbHO COCTABJISATh AITOPHTM PEUICHHS 3aJa4d (MM €ro 4acThb),
BBIOMpaTh C€noco0 peleHuss y4eOHOM OMONOrMYecKoW 3agaud ¢ YYETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHMPOBATH
npeaiaracMble BApUAHTBI PEIICHMIA,

COCTaBJATh IUIAH JACHCTBUN (IUIaH pealr3alud HAMEUYEHHOTO ajiropuTMa
pELICHUs), KOPPEKTHPOBAaTh MPEAJIOKEHHBIA aJITOPUTM € YYETOM MOJSYyYCHUS
HOBBIX OMOJIOTHYECKUX 3HAHUI 00 M3ydyaeMOM OMOJIOTHYECKOM OOBEKTE;

Jenath BbIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

BJIAJCTh CIOCOOAMK CAMOKOHTPOJISI, CAMOMOTHBALIMM U PEIICKCHH,

JaBaTh OLEHKY CUTYalM1 U MPEAJararh IiaH €€ N3MEHEHUS,

YUHUTBIBATh KOHTEKCT M MPEABUIACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh
Opy pelieHUH Y4YeOHOH OMONOTMYECKONW 3adaud, aganTHpOBaTh PEIIECHUE K
MEHSFOIIUMCST OOCTOATENBCTBAM,

OOBSICHAT ~ MPUYMHBI  JOCTHXKCHHS  (HEOOCTHXKEHMS)  PE3YJIbTaTOB
JEATEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY ONBITY, YMETh HAXOAWTh
NO3UTUBHOE B MPOU3OLICANICH CUTYALINH,



BHOCUTh KOPPEKTUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX OOCTOSTEIBCTB,
W3MCHHUBILIMXCS CUTYAlMid, yCTAHOBICHHBIX OIIMOOK, BO3HUKIIMX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEH U YCIIOBHSM;

pa3InyaTh, Ha3bIBaTh M YIPABIATH COOCTBEHHBIMH 3MOLMSAMU M SMOLMSIMHU
APYTHX,

BBISIBIIAT U AHATTM3APOBATH TPUYHMHBI SMOLIMIA,

CTaBUTh c€0sl HA MECTO APYTrOro YeJIOBEKA, MIOHUMAaTh MOTUBbI 1 HAMEPCHUS
ApYIoro,

PEryJIMpoBarh Coco0 BBIPAKECHUS SMOLIMNA.

Ipunsitue ce0s1 U APYrux

OCO3HAHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, M0 MHEHHMIO,

NPU3HABATH CBOE MPABO HA OLIMOKY M TaKO€ K€ MPABO APYroro;

OTKPBITOCTB ce0€ U IPYTUM;

0CO3HABaTh HEBO3MOYKHOCTb KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMON YHHBEPCAIBHBIX YUYEOHBIX PErYyJISTHBHBIX ACHCTBHIA,
KoTopas oOecrneunBacT (POPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH
(BHYTPEHHSISI TO3ULIMSL JINYHOCTH ), M >KU3HEHHBIX HABBIKOB JIMYHOCTH (yITPABJICHUS
c000ii, CAMOIMCIUIUIMHBI, YCTOWYMBOTO MOBEACHMS ).

HPEAMETHDIE PE3YJIBTATDBI

[IpeaMeTHbIE pe3ysIbTaThl OCBOCHMS MPOTpaMMbl MO OWOJIOTMM K KOHILY
oOy4eHus 6 6 Knacce:

XapaKTEPU30BaTh OOTAHWUKY KaK OMOJIOTHUYECKYIO HAYKY, €€ PA3ACIbl U CBS3H
C IPYrUMHU HAyKaMH U TEXHUKOMH;

NPUBOIUTE MPUMEPHI BKIaAa poccuiickux (B ToM uucie B. B. Jlokyyaes, K.
A. Tumupsses, C. I'. Hapammn) n 3apyOexHbIX YUéHbIX (B ToM umciie P. ['yk, M.
Manbnuru) B pa3BUTHE HAyK O PACTCHUSX;

NPUMEHITh OMOJIOTMYECKUE TEPMUHBI M TOHATUS (B TOM 4Yucie: OOTaHMKA,
pacTUTENBbHAS KJIETKA, PACTUTENbHAS TKAHb, OPraHbl PACTCHHIA, CUCTEMA OPraHOB
pacTeHUs: KOPEHb, MOOET MOYKA, JIUCT, BUJOU3MEHEHHBIE OPraHbl, [[BETOK, TUIO,
CEMsl, PACTUTENBHBINA OPraHW3M, MUHEPAIBHOE MUTAHUE, (POTOCUHTE3, JBIXAHHUE,
POCT, Pa3BUTHE, PA3ZMHOKECHHE, KIIOH, Pa3IpPa’)kKMMOCTb) B COOTBETCTBHH C
NOCTABJICHHOM 3a/1a4€il U B KOHTEKCTE;

OMHKCHIBATh CTPOEHUE U YKUZHEIAECATEIIbHOCTh PACTUTENBHOIO OpraHu3Ma (Ha
NPUMEPE TOKPBHITOCEMEHHBIX WM [IBETKOBBIX ). MOMIOMICHHAE BOABI 1 MUHEPATIBHOE
nuTaHue, (OTOCUHTE3, IBIXaHUE, TPAHCIOPT BEIIECTB, POCT, PA3MHOKCHHE,
Pa3BUTHE, CBS3b CTPOCHUS BETETATUBHBIX U TCHEPATUBHBIX OPraHOB PACTCHUM C X
(OYHKIUSIMH,



pa3IiyuaTh M ONUCHIBATh KUBBIE M repOapHBIE 3K3EMIUISIPbl PACTEHUH MO
3aJaHHOMY TIJIAaHY, YaCTH PACTEHUH MO M300pAKCHHUIM, CXEMaM, MOJICIAM,
MYJISDKaM, penbepHbIM Tabaunam;

XapaKTEPU30BaTh MPU3HAKK PACTCHUI, YPOBHH OPraHU3alul PaCTUTEIbLHOTO
OpraHM3Ma, 4YacTW PACTCHMIA: KJIETKH, TKAHW, OPraHbl, CHCTEMBI OPraHOB,
OpraHu3M;

CPaBHHMBATh PACTUTEIIbHBIC TKAHW U OPTraHbl PACTCHHIA MEXAY COOOIA;

BBITIOJIHATE MPAKTHYECKHE W JTaOopaTopHble paboThl MO MOpPQONorvun H
(pU3MONIOTHM PACTEHMIA, B TOM 4Yucie PAdOTBI ¢ MHUKPOCKOTIOM C MOCTOSSHHBIMHU
(pUKCUPOBAaHHBIMM) M BPEMEHHBIMM MUKPOIpPENapaTaMu, HCCIEA0BATEIbCKUE
paboTHI C UCTIOJIB30BAaHKEM MPUOOPOB U MHCTPYMEHTOB LIM(PPOBOii TaGopaTopuu,

XapAKTEPU30BaTh MPOLECCHl JKU3HEACATEIBHOCTH PACTCHUH: MOTTIOEHHUE
BOJABl 1 MHUHEPAIBHOE MUTAHUE, (POTOCUHTE3, NBIXAaHUE, POCT, PA3BUTHE, CIIOCOOBI
€CTECTBEHHOIO0 M MCKYCCTBEHHOTO BETETATHBHOIO PAa3MHOXEHHS, CEMEHHOE
Pa3MHOKEHUE (HA MPUMEPE MOKPBITOCEMEHHBIX, WU [IBETKOBBIX ),

BBISIBJISITh PUYAHHO-CIIECTBEHHBIE CBSI3W MEKIY CTPOCHUEM M (PYHKLMSIMHU
TKaHEN U OPraHOB PACTCHUN, CTPOCHUEM U JKU3HENECATEIIBHOCTRIO PACTCHUI,

KJIACCU(PMIMPOBATH PACTEHUS M UX YACTH MO Pa3HbIM OCHOBAHHMSIM,

OOBSCHATH POJb PACTCHHN B MPUPOAEC M >KU3HM YEJIOBEKA: 3HAYCHHE
(OoTOCHHTE3a B MPUPOJAC U B JKU3HHM YEIOBEKA, OMOJIIOTMYECKOE U XO3SMCTBEHHOE
3HAQUYECHUE BUJOM3MEHEHHBIX MOOErOB, XO3SMCTBEHHOE 3HAYEHHE BETETATMBHOIO
Pa3MHOKEHUS,

OPUMCEHITh TOJNYYECHHBIC 3HAHWS [ BBIPAIIMBAHUS W  PA3MHOXKCHHS
KYJIbTYPHBIX PACTCHHIA,

MCIOJIb30BaTh METOABI OWMOJIOTUN: MPOBOANUTH HAOMIOACHHS 32 PACTCHUSIMM,
OMHCHIBATH PACTCHMS U X YaCTH, CTABUTH MPOCTCHININE OMOJIOTMYECKUE ONBITHI U
SKCIICPUMEHTHI,

coOnroaare mnpaBwia O€30MacHOro Tpyaa npu pabore ¢ ydeOHBIM W
Ja00paTOpHbIM  O0OPYJIOBAHUEM, XHUMHUYECKOW TOCYJ0H B COOTBETCTBHM C
WHCTPYKLIMSIMU HA YPOKE W BO BHEYPOUHOM AEATEIBHOCTH,

JEMOHCTPUPOBATh HA KOHKPETHBIX MPUMEPAX CBs3b 3HAHWI OWOJIOTMH CO
3HAQHMSIMM IO MareMmMaTuke, reorpaguu, TpyAy (TEXHOJOTHH), NPEIAMETOB
TYMaHUTAPHOTO LUKJIA, Pa3JIMYHBIMHA BHIAMHU UCKYCCTBA,

BNIaACTh  npuémMamu  padoTel ¢ OMOJOTMYECKOW  MH(OpPMALMCI:
(hopMyMPOBAaTh OCHOBAHUS JIjIsl U3BJCUYCHUS U 0000IICHHUS HHPOPMAIIUU U3 IBYX
VMCTOYHUKOB, MPeoOpa3oBbIBaTh WH(OPMALMIO M3 OJHON 3HAKOBOM CHUCTEMBI B
APYTYIO;

CO3/1aBaTh MHCBMEHHBIE W YCTHBIE COOOUICHMSI, MCIOJIb3Ys MOHSATUHHBINA
anmnapar u3y4aeMoro pasaena Ouoaoruu.



TemaTnyeckoe niaHMpoBaHue

6 KJTACC (yrny6neHHoe)

KonnyecTtBOo 4YacoB

Ne ONeKTPOHHbIE (LNDPOBbLIE)
HavmeHoBaHMe pasfenos 1 TeM nNporpamMmmbl KoHTponbHble [paKTn4veckue
n/n Bcero obpasoBaTesibHble pecypcChbl
paboThbl paboThbl
o bubnunoreka LIOK
1 PacTuTenbHbIN opraHnsm 16 1 15 https://m edsoo.ru/7f4148d0
9 CTpoeHue 1 MHOroo6pasune NOKpbITOCEMEHHbIX 29 9 35 Bubnunoteka LLOK
pacTeHun ' https://rn.edsoo.ru/7f4148d0
Bubnunoteka LLOK
3 XKn3HeaeaTenbHOCTb pacTUTENBHOIO OpraHM3ama 28 3 3 https://rn.edsoo.ru/7f4148d0
Bubnmnoteka LLOK
4 2 0 0
Pe3epBHoe Bpems https://rn.edsoo.ru/7f4148d0
OBLWEE KOJIMYECTBO YACOB I10 NPOrrAMME 68 6 8
7 KNNACC
KonnyecTBo 4acos ONIeKTPOHHbIE
HanmeHoBaHMWe pa3fesioB 1 Tem (umdpoBble)
Ne n/n KOHTPO/bHBI MpaKTnyeckn
nporpamMmbl Bcero obpasoBaTesibHble
e paboTsbl e paboThbl

pecypcbl

Pasgen 1. BeegeHue
11 BBsepneHve 5


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

Hroro no pazneny 5

Paszpen 2. baktepun u apxeu

2.1 baktepuu u apxeu 4 2
Hroro no pazneny 4
Paspen 3. MHoroo6pasue 01HOKJIETOYHBIX 3YKAPHOT
3.1 MHuoroobpa3ue OHOKJIETOYHBIX SYKapHOT 4
Hroro no pazneny 4
Pasnen 4. ApxensiacTuaHbIe WM «PACTEHHS»
4.1 boranuka — Hayka O pacTeHUsIX 1
49 OOm1ast opraHu3aLys paCTUTEIBHOTO 5 |
' OpraHusma
43 CnopoBbie pacTeHuUst 9 6
4.4 CeMeHHbIe pacTeHUsI
Hroro no pazneny 20
Pasnen S. CTtpoeHue M skH3HeesITeIbHOCTb CEMEHHBIX PACTEHHH
5.1 ITober 1 moberosbie CUCTEMBI 5 4
52 Jluct 5 2
53 KopeHb 1 KOpHEBbIE CUCTEMBI 6 2
54 BereratusHoe pa3MHOXXE€HHE paCTEHUN 4 1
55 Knaccuukanms 1iBeTKOBBIX 5 4
Hroro no pazneny 25

Pasnen 6. Dxouiorusi pacrenuii. PacreHusi B npupoaHbIX co001mecTBax

6.1 Oxonorus pacreHuil. Pacrenus B 7




MPUPOIHBIX COODINECTBAX

Hroro no pazneny 7
Paszpen 7. PacTuTte/IbHBIN MHDP H A€SITEJIbHOCTh Y€JI0BEKA
71 PacturenbHbIi MU U I€SITEIBHOCTD 3 |
' 4eJI0BeKa
Hroro no pazneny 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT PAMME 68 28




Moypo4Hoe NnaHMpoBaHue 6 Knacc 6uonorus (yray6neHHoe)

KonunyecTtBo 4acoB

ara ONEKTPOHHbIE LNPpoBbIe
Ne n/m Tema ypoka KOHTponbHbI MNpakTnyeckun
Bcero n3y4vyeHns obpasoBaTe/ibHble pPecypcbl
e paboTsbl e paboTsl

1 boTaHMKa - Hayka 0 pacTeHUsAX 0 bubnmoreka LIOK

https://m.edsoo.ru/863d0af2

2 boTaHMKa - HayKa 0 pacTeHUsX 0 bribnmorexa LIOK

https://rn.edsoo.ru/863d0af2

3 O6LyMe NpU3HaKN 1N YPOBHW OpraHn3aLmm 0 Bubnunoteka LLOK
pPacTUTENbHOIO OpraHM3ma https://rn.edsoo.ru/863d0c82

4 O6LyMe NpU3HAKKM 1N YPOBHM OpraHn3aLmm 0 Bubnmoteka LLOK
pacTUTENbHOIO OpraHM3ma https://rn.edsoo.ru/863d0c82

5 CnopoBble 1 CEMEHHbIE pacTeHus 0 bribnnotexa LIOK

https://rn.edsoo.ru/863d0de0

6 CnopoBble 1 CEMEHHbIE pacTeHUs 0 bribanorexa LIOK

https://rn.edso0.ru/863d0de0
PacTuTeNibHas K/eTKa, ee U3y4eHue.

7 Nab6opatopHas paboTta «3yyeHue 0 Bubnnoteka LLOK
MWUKPOCKOMMNYECKOro CTPOEHNSA NNCTa BOAHOIO https://rn.edsoo.ru/863d0fde
pacTeHus 3/104en»

PacTuTenbHas KneTKa, ee U3y4eHue.

8 NabopatopHas paboTta «3yyeHue 0 Bubnunoteka LLOK
MMKPOCKOMNWUYECKOro CTPOEHNS INCTa BOAHOIO https://rn.edsoo.ru/863d0fde
pacTeHus 3/104en»

9 XMMUYEeCKUiA cocTaB KneTku. SlabopaTopHas 05 Bubnunoteka LLOK

paboTta «OBHapy>KeHNe HeopraHUYecKmx u

https://rn.edsoo.ru/863d0fde


https://m.edsoo.ru/863d0af2
https://m.edsoo.ru/863d0af2
https://m.edsoo.ru/863d0c82
https://m.edsoo.ru/863d0c82
https://m.edsoo.ru/863d0de0
https://m.edsoo.ru/863d0de0
https://m.edsoo.ru/863d0fde
https://m.edsoo.ru/863d0fde
https://rn.edsoo.ru/863d0fde

10

11

12

13

14

15

16

17

OpTraHU4YCCKUX BEILICCTB B PACTCHU
Xumuueckuil cocras kietku. JlabopaTopHas
pabora «OOHapy keHHEe HEOPTAHMUYECKUX U
OpTraHU4YCCKUX BEILICCTB B PACTCHU

X(PISHGI[G;ITGJ’IBHOCTB KIJIETKH

X(PISHGI[G;ITGJ’IBHOCTB KIJIETKH

PactutenbHbie TKaHU, UX QYHKIIAH.
Jlaboparopuas padota «/3ydeHne CTpoeHUs
PacTUTENbHBIX TKaHe! (MCTIONIb30BaAHNE
MUKPOIPENapaToB )»

PactutenbHbie TKaHU, UX QYHKIIAH.
Jlaboparopuas padota «/3ydeHne CTpoeHUs
PacTUTENbHBIX TKaHe! (MCTIONIb30BaAHNE
MUKPOIPENapaToB )»

Opransl pactennii. JlabopaTopHast padorta
«H3yueHre BHELTHErO CTPOSHHUS TPABSIHUCTOTO
L[BETKOBOIO pacTeHHs (Ha JKUBBIX WM
repOapHbIX IK3EMILISIPAX PACTEHHIT): MACTYIIbS
CyMKa, peabKa JUKasi, JJIOTHK €K U JPYyTrHe
pacTeHus»

Opransl pactennii. JlabopaTopHast padorta
«H3yueHre BHELTHErO CTPOSHHUS TPABSIHUCTOTO
L[BETKOBOIO pacTeHHs (Ha JKUBBIX WM
repOapHbIX IK3EMILISIPAX PACTEHHIT): MACTYIIbS
CyMKa, peabKa JUKasi, JJIOTHK €K U JPYyTrHe
pacTeHus»

Crtpoenne cemsiH. Jlaboparopras pabora



Bubnunoteka LLOK
https://rn.edsoo.ru/863d0fde

Bubnnoteka LLOK
https://rn.edsoo.ru/863d0fde

Bubnnoteka LLOK
https://rn.edsoo.ru/863d0fde

Bubnnoteka LLOK
https://rn.edsoo.ru/863dll15a

Bubnunoteka LLOK
https://rn.edsoo.ru/863dl15a

Bubnmoteka LLOK
https://rn.edsoo.ru/863dl2ae

Bubnnoteka LLOK
https://rn.edsoo.ru/863d12ae

Bubnunoteka LLOK


https://rn.edsoo.ru/863d0fde
https://rn.edsoo.ru/863d0fde
https://rn.edsoo.ru/863d0fde
https://rn.edsoo.ru/863dll5a
https://rn.edsoo.ru/863dll5a
https://rn.edsoo.ru/863dl2ae
https://rn.edsoo.ru/863dl2ae

18

19

20

21

22

23

24

«H3yueHne CTpoeHHs CeMsIH OIHOAOJbHBIX U
ZIBY IOJIbHBIX PACTEHUID

Crtpoenne cemsiH. Jlaboparopras pabora
«H3yueHne CTpoeHHs CeMsIH OIHOAOJbHBIX U
ZIBY IOJIbHBIX PACTEHUID

Bunasl KOpHEN U TUTIBI KOPHEBBIX CUCTEM.
Jlaboparopuas padota «/3ydeHne CTpoeHUs
KOPHEBBIX CUCTEM (CTEPIKHEBOH U
MOYKOBATOI) Ha MpuUMepe repoapHbIX
3K3E€MIUIPOB WM >KUBBIX pacTeHuil. Usyuenne
MHUKpOIpenapara KJIeTOK KOpHs»

Bunasl KOpHEN U TUTIBI KOPHEBBIX CUCTEM.
Jlaboparopuas padota «/3ydeHne CTpoeHUs
KOPHEBBIX CUCTEM (CTEPIKHEBOH U
MOYKOBATOI) Ha MpuUMepe repoapHbIX
3K3E€MIUIPOB WM >KUBBIX pacTeHuil. Usyuenne
MHUKpOIpenapara KJIeTOK KOpHs»

BunousmMeHnenue KkopHei

BunousmMeHnenue KkopHei

[Tober. Pazputne modera U3 movKu.
Jlaboparopuas padota «/3ydeHne CTpoeHUs
BEreTaTHUBHBIX U F'€HEPATHBHBIX MOYEK (Ha
npUMepe CUPEHH, TOTIONS U APYTUX PACTEHU)»
[Tober. Pazputne modera U3 movKu.
Jlaboparopuas padota «/3ydeHne CTpoeHUs
BEreTaTHUBHBIX U F'€HEPATHBHBIX MOYEK (Ha
npUMepe CUPEHH, TOTIONS U APYTUX PACTEHU)»



https://rn.edsoo.ru/863d3cca

Bubnunoteka LLOK
https://rn.edsoo.ru/863d3cca

Bubnnoteka LLOK
https://rn.edso0.ru/863d1402

Bubnunoteka LLOK
https://rn.edso0.ru/863d1402

Bubnunoteka LLOK
https://rn.edsoo.ru/863dl97a

Bubnunoteka LLOK
https://rn.edsoo.ru/863dl97a

Bubnunoteka LLOK
https://rn.edsoo.ru/863d1c90

Bubnnoteka LLOK
https://rn.edsoo.ru/863dIc90


https://rn.edsoo.ru/863d3cca
https://rn.edsoo.ru/863d3cca
https://rn.edsoo.ru/863dl402
https://rn.edsoo.ru/863dl402
https://rn.edsoo.ru/863dl97a
https://rn.edsoo.ru/863dl97a
https://rn.edsoo.ru/863dlc90
https://rn.edsoo.ru/863dlc90

25

26

27

28

29

30

31

32

Crtpoenne cTebnsi. JlabopatopHas pabora
«PaccmaTtpuBaHie MUKPOCKOIIUYECKOTO
CTpPOEHHsI BETKH JiepeBa (Ha TOTOBOM
MUKpPOIpenapare )»

Crtpoenne cTebnsi. JlabopatopHas pabora
«PaccmaTtpuBaHie MUKPOCKOIIUYECKOTO
CTpPOEHHsI BETKH JiepeBa (Ha TOTOBOM
MUKpPOIpenapare )»

BHeurnee u BHyTpeHHEE CTPOEHUE JIUCTA.
Jlaboparopuas padota «O3HaKOMJICHHE C
BHEILIHUM CTPOCHUEM JIMCTHEB U
JMCTOPACTIONOXKEHNEM (HA KOMHATHBIX
PACTEHHSIX )».

BHeurnee u BHyTpeHHEE CTPOEHUE JIUCTA.
Jlaboparopuas padota «O3HaKOMJICHHE C
BHEILIHUM CTPOCHUEM JIMCTHEB U
JMCTOPACTIONOXKEHNEM (HA KOMHATHBIX
PACTEHHSIX )».

Bunousmenenus noderos. JlaboparopHas
pabota «HccnenoBaHue CTpOSHUST KOPHEBUILA,
KIyOHSI, TyKOBHIIBD

Bunousmenenus noderos. JlaboparopHas
pabota «HccnenoBaHue CTpOSHUST KOPHEBUILA,
KIyOHSI, TyKOBHIIBD

Ctpoenue u pa3HoOOpa3He LIBETKOB.
Jlaboparopuas padota «/3ydeHne CTpoeHUs
L[BETKOB»

Ctpoenue u pa3HoOOpa3He LIBETKOB.
Jlaboparopuas padota «/3ydeHne CTpoeHUs



Bubnnoteka LLOK
https://rn.edsoo.ru/863d28ca

Bubnunoteka LLOK
https://rn.edso0.ru/863d28ca

Bubnunoteka LLOK
https://rn.edsoo.ru/863d1e98

Bubnmoteka LLOK
https://rn.edsoo.ru/863d1e98

Bubnnoteka LLOK
https://rn.edsoo.ru/863d2c08

Bubnmoteka LLOK
https://rn.edsoo.ru/863d2c08

Bubnunoteka LLOK
https://rn.eds00.ru/863d3842

Bubnunoteka LLOK
https://rn.edsoo.ru/863d3842


https://rn.edsoo.ru/863d28ca
https://rn.edsoo.ru/863d28ca
https://rn.edsoo.ru/863dle98
https://rn.edsoo.ru/863dle98
https://rn.edsoo.ru/863d2c08
https://rn.edsoo.ru/863d2c08
https://rn.edsoo.ru/863d3842
https://rn.edsoo.ru/863d3842

33

34

35

36

37

38

39

40

41

42

43

L[BETKOB»
Coungerust. JlabopaTopHas padora
«O3HaKOMJIEHHE C Pa3JIMIHbIMU TUIIAMUA
COLIBETUI»

Coungerust. JlabopaTopHas padora
«O3HaKOMJIEHHE C Pa3JIMIHbIMU TUIIAMUA
COLIBETUI»

ITnonw!
ITnonw!

Pacnipoctpanenue njioa0B U CEMSIH B IPUpOJIe
Pacnipoctpanenue njioa0B U CEMSIH B IPUpOJIe
OOMeH BemmecTB y pacTeHUH

MuHepalibHOe MUTaHuE pacTeHul. Y noOpeHust

MuHepalibHOe MUTaHuE pacTeHul. Y noOpeHust

®orocunTes. [IpakTnueckas padbora

«Habmronenue nporecca BbIAEICHHs
KHUCJIOPOZA HAa CBETY aKBAPUYMHBLIMU
pacTeHUsIMU»

®orocunTes. [IpakTnueckas padbora

«Habmronenue nporecca BbIAEICHHs
KHUCJIOPOZA HAa CBETY aKBAPUYMHBLIMU
pacTeHUsIMU»



Bubnunoteka LLOK
https://rn.edsoo.ru/863d3842

Bubnnoteka LLOK
https://rn.edsoo.ru/863d3842

Bubnunoteka LLOK
https://rn.edsoo.ru/863d3b4e

Bubnunoteka LLOK
https://rn.edsoo.ru/863d3b4e
Bubnunoteka LLOK
https://rn.edsoo.ru/863d3842
Bubnmoteka LLOK
https://rn.edsoo.ru/863d2550
Bubnunoteka LLOK
https://rn.edsoo.ru/863d1b00
Bubnunoteka LLOK
https://rn.edsoo.ru/863dI1b00

Bubnunoteka LLOK
https://rn.edsoo.ru/863d2028

Bubnnoteka LLOK
https://rn.edsoo.ru/863d2028


https://rn.edsoo.ru/863d3842
https://rn.edsoo.ru/863d3842
https://rn.edsoo.ru/863d3b4e
https://rn.edsoo.ru/863d3b4e
https://rn.edsoo.ru/863d3842
https://rn.edsoo.ru/863d2550
https://rn.edsoo.ru/863dlb00
https://rn.edsoo.ru/863dlb00
https://rn.edsoo.ru/863d2028
https://rn.edsoo.ru/863d2028

44

45

46

47

48

49

50

51

52

53

54

Ponb porocuHTE3a B IpUpPOAE U KU3HU
4eJI0BeKa

Ponb porocuHTE3a B IpUpPOAE U KU3HU
YesoBeKa

Jpixanue kopHsi. JlabopatopHas pabota
«H3ydyeHne ponu phIXJICHUS IS IbIXaHHS
KOpHEm»

Jpixanue kopHsi. JlabopatopHas pabota
«H3ydyeHne ponu phIXJICHUS IS IbIXaHHS
KOpHEm»

Jluct u crebenb Kak OpraHbl IbIXaHMSL.
Brinenenue y pacrennii. Jlucronan

Jluct u crebenb Kak OpraHbl IbIXaHMSL.
Brinenenue y pacrennii. Jlucronan
TpancnopT BEECTB B PAaCTEHUU.
IIpaxTrueckas pabora «BrissBnenne

NEPCABUKCHHNA BOAbI U MUHEPAJIBHBIX BECILICCTB

o APEBCCUHE»

TpancnopT BEECTB B PAaCTEHUU.
IIpaxTrueckas pabora «BrissBnenne

NEPCABUKCHHNA BOAbI U MUHEPAJIBHBIX BECILICCTB

O IPEBECHHE»
Bcepoccuiickas nposepouHas pabora

O6o0ueHne 3HaHUI O CTPOSHUH U
KUBHCACATCIIBHOCTU PACTUTEIIBHOTO
opraHusMa
Pesepenbiii ypok. O6o0menne 3HaHMi O
CTPOCHUHU U KUSHCACATCIIBHOCTU



Bubnmoteka LLOK
https://rn.edsoo.ru/863d2028

Bubnunoteka LLOK
https://rn.eds00.ru/863d2028

Bubnunoteka LLOK
https://rn.edsoo.ru/863d21c2

Bubnnoteka LLOK
https://rn.edsoo.ru/863d2028

Bubnunoteka LLOK
https://rn.edsoo.ru/863d2320

Bubnunoteka LLOK
https://rn.edsoo.ru/863d2320

Bubnunoteka LLOK
https://rn.edsoo.ru/863d2c08

Bubnnoteka LLOK
https://rn.edsoo.ru/863d2c08

Bubnnoteka LLOK
https://rn.edsoo.ru/863d2c08

Bubnunoteka LLOK
https://rn.edsoo.ru/863d2c08

Bubnnoteka LLOK
https://rn.edsoo.ru/863d2c08


https://rn.edsoo.ru/863d2028
https://rn.edsoo.ru/863d2028
https://rn.edsoo.ru/863d21c2
https://rn.edsoo.ru/863d2028
https://rn.edsoo.ru/863d2320
https://rn.edsoo.ru/863d2320
https://rn.edsoo.ru/863d2c08
https://rn.edsoo.ru/863d2c08
https://rn.edsoo.ru/863d2c08
https://rn.edsoo.ru/863d2c08
https://rn.edsoo.ru/863d2c08
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56

57

58

59

60

61

62

63

64

PacTUTENBbHOIO OpraHu3Ma
IIpopacranue cemsH. [IpakrTudeckas padbora
«OrnpeneneHne BCXOXKECTH CEMSIH KyJIbTYPHBIX
pacTeHuil u noceB ux B rpyHTY. «OnpeneseHue
YCJIOBUI MPOPACTAHUS CEMSIHY

IIpopacranue cemsH. [IpakrTudeckas padbora
«OrnpeneneHne BCXOXKECTH CEMSIH KyJIbTYPHBIX
pacTeHuil u noceB ux B rpyHTY. «OnpeneseHue
YCJIOBUI MPOPACTAHUS CEMSIHY

Poct u pazsutue pacrenus. IIpaktuueckas
padora «Habmonerne 3a pocToM U pa3BUTHEM
L[BETKOBOI'O PACTEHHsI B KOMHATHBIX yCIOBHUSIX
(Ha mpumepe GHacosn UK MMOCEBHOTO FOPOXa)»
Poct u pazsutue pacrenus. IIpaktuueckas
padora «Habmonerne 3a pocToM U pa3BUTHEM
L[BETKOBOI'O PACTEHHsI B KOMHATHBIX yCIOBHUSIX
(Ha mpumepe GHacosn UK MMOCEBHOTO FOPOXa)»

Pa3smHOXeHUEe pacTeHU U ero 3HaYeHue
Pa3smHOXeHUEe pacTeHU U ero 3HaYeHue
Omnbutenne. J{BoiHOE OMIOAOTBOPEHNE
Omnbutenne. J{BoiHOE OMIOAOTBOPEHNE
O06pasoBaHue TIOAOB U CEMSTH

O06pasoBaHue TIOAOB U CEMSTH



Bubnmoteka LLOK
https://rn.edsoo.ru/863d3cca

Bubnunoteka LLOK
https://rn.edsoo.ru/863d3cca

Bubnmoteka LLOK
https://rn.edsoo.ru/863d2fb4

Bubnnoteka LLOK
https://rn.edsoo.ru/863d2fb4

Bubnunoteka LLOK
https://rn.edsoo.ru/863d2fb4
Bubnunoteka LLOK
https://rn.edsoo.ru/863d2fb4
Bubnmoteka LLOK
https://rn.eds00.ru/863d3842
Bubnunoteka LLOK
https://rn.edsoo.ru/863d3842
Bubnunoteka LLOK
https://rn.edsoo.ru/863d39c8
Bubnunoteka LLOK
https://rn.edsoo.ru/863d39c8


https://rn.edsoo.ru/863d3cca
https://rn.edsoo.ru/863d3cca
https://rn.edsoo.ru/863d2fb4
https://rn.edsoo.ru/863d2fb4
https://rn.edsoo.ru/863d2fb4
https://rn.edsoo.ru/863d2fb4
https://rn.edsoo.ru/863d3842
https://rn.edsoo.ru/863d3842
https://rn.edsoo.ru/863d39c8
https://rn.edsoo.ru/863d39c8

BeretaTnBHOe pasMHOXeHMe pacTeHUIA.
MpakTnyeckas pabota «OBnageHve Npuémamm
BereTaTVBHOIO PasMHOXEHUS pacTeHWit

65 (4epeHKoBaHMe NO6EroB, YepeHKOBaHMe
NMCTLEB W APYrue) Ha npumepe KOMHATHbIX
pacTeHui (TpageckaHums, ceHnonuns, 6eroHus,
caHCeBbepa W Apyrue pacTeHns)»
BeretaTnBHOe pasmMHOXEHWE pacTEHNIA.
MpakTnyeckas pabota «OBnageHne nprémamm
BereTaTVBHOIO PasMHOXEHUS pacTeHWi

66 (4epeHKoBaHMe MNoberos, YepeHKOBaHMe
NCTLEB U APYrMe) Ha NprYMepe KOMHAaTHbIX
pacTeHui (TpageckaHLus, CeHnouns, 6eroHus,
caHCeBbepa W Apyrue pacTeHns)»

67 Pe3epBHbIiA YPOK

68 Pe3epBHbIii Ypo
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME

7 KJTACC
No T
0/n eMa ypoka

1 LinTonorma — Hayka 0 KneTke

1 0 0.5
1 0 0
1 0 0
1 0 0
68 6 8

KonnyecTBO yacoB

KOHTpoObLH MpakTnyeck

Bcero
ble paboThbl ne paboTsbl

[ata

Bubnunoteka LLOK
https://m.edso0.ru/863d34d2

Bubnunoteka LLOK
https://rn.edsoo.ru/863d34d2

Bubnunoteka LLOK
https://rn.edsoo.ru/863d34d2

Bubnmoteka LLOK
https://rn.edsoo.ru/863d34d2

OJIeKTPOHHbIE

N3y4veHu LMPpoBbIe

q obpasoBaTesibHble
pecypchbl
bubnuoteka LIOK


https://m.edsoo.ru/863d34d2
https://m.edsoo.ru/863d34d2
https://m.edsoo.ru/863d34d2
https://m.edsoo.ru/863d34d2

10

Bupyconorus — Hayka o Bupycax

CoBpemeHHas Knaccugpukauns
OpraHn3moB, OCHOBHbIE MPUHLUNMbI

MeTo/bl Hay4YHOro NO3HaHWA B 6UOMOT UK

MWuKpOoCKONns ONTUYECKas, 31EKTPOHHaS.
JlabopaTopHasi paboTa. «[lMpasuna
TEXHMKIN 6e30MacHOCTI MpW NPOBEAEHNN
NabopaTopHbIX M NMPAKTUYECKMX paboT.
OCHOBbI MUKPOCKOMUW: NPUrOTOBNEHNE
BPEMEHHbIX npenapaTos 1 paboTa C
MUKpOcKomnoM. OgopmiieHne pesy/bTaToB
paboTbl C MMKPOCKOMOM»

Mwukpoburonorusa — Hayka o
MUKpoopraHusmax. NpokapuoTuyeckas
KneTka. [NpakTuyeckas paboTa «M3yyeHme
moponormm 6akTepuin Ha
MMUKPOCKOMUYECKMX MpenapaTax»

MHoroobpasne 6akTepuii

XKusHeneATenbHOCTb 6aKTEPUIA

OCO6EHHOCTI OpraHmn3aLmmn apxei.
MpakTnyeckas pabota «/3yyeHne
METOZ0B Ae3NHMEKLUN U CTEPUINZALNN»

OCHOBHbIEe MPU3HaKN OAHOK/IETOYHbIX

httDs://m.eds00.rn/863d4314

bubnuoteka LIOK
httDs://m.eds00.rn/863d449a

bubnunoteka LIOK
https://m.edso0.rn/863d46a2

bnbnmnoteka LLOK
https://m.eds00.m/863d4832

bnbnnoteka LLOK
https://m.eds00.m/863d499a

bubnuoteka LIOK
httDs://m.edso0.rn/863d4fc6

bubnuoteka LIOK
https://m.edso0.rn/863d4b02

bubnuoteka LIOK
https://m.edsoo.r/863d4e5e

bubnuoteka LIOK
https://m.eds00.m/863d4fc6

Bubnnoteka LILOK


https://m.edsoo.ru/863d4314
https://m.edsoo.ru/863d449a
https://m.edsoo.ru/863d46a2
https://m.edsoo.ru/863d4832
https://m.edsoo.ru/863d499a
https://m.edsoo.ru/863d4fc6
https://m.edsoo.ru/863d4b02
https://m.edsoo.ru/863d4e5e
https://m.edsoo.ru/863d4fc6

aykapwvoT. JlabopaTopHasi paboTa httDs://m.eds00.rn/863d512e
«3yyeHne OAHOKIETOYHbIX OpraH13MoB

noj, MAKPOCKOMOM Ha BPEMEHHbIX U

(hMKCMpOBaHHbLIX MUKPOMpenapaTax»

CTpoeHue, [BVXEHWE, NUTaHKE,

pa3MHOXeHVe aBTOTPOgHbIX U 1 Bubnnoteka LILOK
reTepoTPOdHbLIX OAHOKIETOUHbIX https://m.edso0.r/863d5282
ayKapunot
3Ha4yeHVe O4HOKNETOUYHbIX 3YKapnoT B 1 bubnunoteka LIOK
NPUPOLE Y >KN3HWN Ye/0oBeKa https://m.eds00.m/863d55a2
3aboneBaHUA, BbI3blBaEMbIE
OLHOKNETOYHbIMM 3yKapuoTamu, 1 nx 1 1 bubnmoteka LIOK
’ https://m.eds00.m/863d5714

npounakTnka
boTaHMKa — HayKa 0 pacTeHUAX 1 bubnmoreka LIOK

ykaop https://m.eds00.m/863d5868
PacTuTenbHas KeTka. PacTutesbHble
TKaHuW. JTabopaTopHas paboTa «/3yyeHne
CTPOEHUNSA PaCTUTESbHbIX K/IETOK Ha
rOTOBbIX N BPEMEHHbIX 1 Bubnnoteka LLOK

MUKponpenapaTax». JlabopaTopHas https://m.edso0.rn/863d5a02
paboTa «/3yyeHne 0cobeHHOCTEN

CTPOEHMS TKaHel paCcTEHNIA Ha FTOTOBbIX Y

BPEMEHHbIX MMKpOMpenapaTax»

bubnuoteka LIOK
PacTuTeNbHbLIN OpraHn3M Kak efuHoe https://m.edsoo.m/863d5b88
uenoe. MNpaktnyeckasa pabota «/13yyeHune 1 1 https://m.edso0.rn/863d5dae
CTPOEHMNS OPraHOB PacTEHMI Ha XXMBbIX httDs://m.eds00.rm/863d5f20
00beKTax 1 repbapHbIX 0bpasLiax» https://m.eds00.m/863d607e

https://m.eds00.m/863d61e6


https://m.edsoo.ru/863d512e
https://m.edsoo.ru/863d5282
https://m.edsoo.ru/863d55a2
https://m.edsoo.ru/863d5714
https://m.edsoo.ru/863d5868
https://m.edsoo.ru/863d5a02
https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5dae
https://m.edsoo.ru/863d5f20
https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863d61e6
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Anbronorna — Hayka 0 BOA0pOCaax

KpacHble Bogopocau. MpakTuyeckas
paboTa «/3yyeHne 0cobeHHOCTEMN
CTPOEHWS 1 XXN3HEHHBIX LIMKIOB KPacHbIX
BOAOPOC/IEN Ha XXMBOM W repbapHOM
matepuane»

3eneHble Bogopocnn. MpakTuyeckas
paboTa «/13yyeHne CTPOEHUS U
YKM3HEHHBIX LMKNOB 3e/1eHbIX BOLOPOC/eN
Ha XMBOM ¥ repbapHOM maTepuane»

XapoBble BOAOPOC/IN

Bypble Bogopocnn

MoxoBuaHble 1M Mxu. NpakTrnyeckas
paboTa «/3yyeHne 0cobeHHOCTEN
CTPOEHMS KYKYLLKMHA fibHa U carHyma
(Ha >xmBbIX ¥ repbapHbIX 06bEKTAX)»
MnayHoBuaHble (MnayHbl). MpakTuyeckas
paboTa «/3yyeHne 0cobeHHOCTEN
CTPOeHMs nnayHa 6ynaBoBMAHOIO (Ha
YKUBbIX U repbapHbIX 06beKTax)»

XBoLleBnaHble. MpakTnyeckas paboTa

bubnuoteka LIOK

httDs://m.edso0.rn/863d5b88
httDs://m.edso0.rn/863d5dae
httDs://m.eds00.rn/863d5f20
httDs://m.eds00.rn/863d607e
httDs://m.eds00.rn/863d61e6

bnbnmnoteka LLOK

httDs://m.edso0.rn/863d5b88
httDs://m.edso0.rn/863d5dae
httDs://m.eds00.rn/863d5f20
httDs://m.eds00.rn/863d607e
https://m.edso0.rn/863d61e6

bubnuoteka LIOK
https://m.edso0.m/863d634e

bnbnnoteka LLOK
https://m.edsoo.m/863d651a

bubnuoteka LIOK
https://m.edso00.m/863d668c

bubnuoteka LIOK
https://m.edso0.m/863d67ea

bubnunoteka LIOK
https://m.eds00.m/863d695¢

bubnuoteka LIOK


https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5dae
https://m.edsoo.ru/863d5f20
https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863d61e6
https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5dae
https://m.edsoo.ru/863d5f20
https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863d61e6
https://m.edsoo.ru/863d634e
https://m.edsoo.ru/863d651a
https://m.edsoo.ru/863d668c
https://m.edsoo.ru/863d67ea
https://m.edsoo.ru/863d695c
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30

«l3yyeHne 0co6EHHOCTEN CTPOEHNSA
XBOLLa NOJ/IEBOr0 M NarnopoTHMKa
LLMTOBHMKA MY>CKOI0 (Ha >XUBbIX W
repbapHbIX 06bEKTAX)»

ManopoTHMKNW. MMpakKTnyecKas paboTta
«3yyeHne 0CO6EHHOCTEN CTPOeHUA
NanopoTHMKA LWMTOBHMKA MY>KCKOT0 (Ha
XMBbIX N repbapHbIX 06beKTax)»

"onocemeHHble. BO3HMKHOBEHWE CEMEHN.
OG6LLMe NPU3HAKN CEMEHHbIX PaCTeHWIA
MpakTnyeckas paboTa «M3yyeHve
0COBEHHOCTEN BHELLIHETO XBOW, LLVLLEK U
CeMSH XBOMHbIX»

MHoroo6pasne rosioCeMeHHbIX.
MpakTuyeckas pabota «/13yyeHne
0COGEHHOCTEN BHELLHEr0 CTPOEHNS
noberoB XBOWHbIX (€/1b, COCHa,
NNCTBEHHMLA)»

OO0LLas XapaKTepUCTMKa LBETKOBbIX
(MoKpbITOCEMEHHBIX)

LIBETOK KaK opraH rnosioBoro
Pa3MHOXEHUS Y NMOKPbITOCEMEHHbIX
pacTeHuii. NpakTnyeckas paboTta
«3yyeHne mopdonorun upeTka (Ha
YXUBbIX 1 (PMKCUPOBAHHbIX 06bEKTAX).
M3y4yeHve pasHO0Opasnsi CoLBETUIA»

YKU3HEHHBIV LK LBETKOBbIX

httDs://m.edso0.rn/863d6cc2

bubnuoteka LIOK
https://m.eds00.rn/863d6e2a

bubnunoteka LIOK
httDs://m.edso0.rn/863d6f88

bubnuoteka LIOK
https://m.eds00.m/863d75f0

bubnuoteka LIOK
https://m.edso0.rn/863d75f0

bubnuoteka LIOK
https://m.eds00.m/863d70e6


https://m.edsoo.ru/863d6cc2
https://m.edsoo.ru/863d6e2a
https://m.edsoo.ru/863d6f88
https://m.edsoo.ru/863d75f0
https://m.edsoo.ru/863d75f0
https://m.edsoo.ru/863d70e6
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38

CTpoeHue ceMsiH LiBETKOBbIX PaCTEHUIA.
MpakTnyeckas pabota «/13yyeHne
CTPOEHUS CEMSAH MOKPbITOCEMEHHbIX
pacTeHUIi»

Mnoapbl. MpakTnyeckas paboTa «M3yyeHve
CTPOEHMUS NNOLAOB U CONIOANIA»

VHavBuayansHoe pa3BuTUE pacTeHWiA
MoKpbITOCEMEHHbIX (OHTOreHe3)

Mober. MpakTnyeckasa pabota «M3yyeHue
moponormm nobera Ha XX1BbIX 00beKTax
NN Ha repbapHbIX 06pasLax»

Mouka. MpakTuyeckas pabota «3yueHune
CTPOEHNA BereTaTMBHbIX, FreHePaTUBHbLIX U
CMeLLaHHbIX MoyeK. PasHoobpasne noyek

Y [IPEBECHbIX PACTEHUIA»

Mopdonorus ctebns. MNpakTnyeckas
paboTa «l/13yyeHne NonepeyHoro cnuna
CTBO/1a PACTEHWNIA U aHaNIn3 BANUSHNS
3KO/IOMMYECKMX YCNOBUIA Ha pa3BuTHe
pacTeHuii»

AHaTtomus cTebns. MpakTuueckas paboTta
«l3yyeHne ocobeHHOCTEN
aHaTOMWYECKOro CTPoeHus cTebns
ABYAOMbHBIX M OAHOA0MbHbIX
TPaBAHUCTbLIX PacTeHuid, cTebns
APEBECHbIX PaCTEHN»

PyHKUMKM cTebnsa. JlabopaTopHasa paboTa
«3yyeHre TpaHCNopTa BELLECTB B CTebse.

bubnunoteka LIOK
https://m.edso0.rn/863d70e6

bubnuoteka LIOK
https://m.edso0.m/863d72b2

Bubnuoteka LIOK
https://m.edso0.m/863d72b2

bubnuoteka LIOK
https://m.eds00.m/863d7460

bnbnmnoteka LLOK
https://m.eds00.m/863d4314

bnbnnoteka LLOK
https://m.edsoo.m/863d449a

bubnuoteka LIOK
https://m.edsoo.m/863d46a2

bubnuoteka LIOK
https://m.edso0.rn/863d4832


https://m.edsoo.ru/863d70e6
https://m.edsoo.ru/863d72b2
https://m.edsoo.ru/863d72b2
https://m.edsoo.ru/863d7460
https://m.edsoo.ru/863d4314
https://m.edsoo.ru/863d449a
https://m.edsoo.ru/863d46a2
https://m.edsoo.rn/863d4832
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3yueHne meTamopdo30B noberax»

Mopdonorua nucra. lNMpakTuyeckas
paboTa «/3yyeHne mopdonorum nncTa Ha
XMBbIX 06bEKTax Unu repbapHbIX
o6pasLax»

AHaToMusa nucTa. MpakTnyeckas paboTa
«lccnefoBaHme aHaTOMUK NincTa €
MOMOLLbKO CBETOBOI0 MMKPOCKOMa»

®yHKLMKN nucTa

doTocnHTe3. 3HayeHMe (POTOCKHTE3A

JlucTonag, ero Npu4YmHbI, MeXaH13m n
3Ha4yeHne B XXN3HN paCcTeEHUA

Mopdonorua kopHs. MpakTuyeckas
paboTa «/13yyeHre MOP(ONOrMN KOpHA Ha
XMBbIX 06bEKTaxX Unu repbapHbIX
o6pasLax»

AHaTomMus KOpHA. MpakTuyeckas pabota
«13yY4eHne aHaTOMUYECKOTO CTPOEHNUS
KOPHA Ha roTOBbIX MMKPOMpernapaTax»

®dyHKUMK KopHA. JlabopaTopHas paboTa
«M3yyeHre CTPOeHNS KOPHEBbLIX BOMIOCKOB
C NOMOLLIbKO CBETOBOI0 MMKPOCKOMa»

MuHepanbHOe NUTaHKe PacTeHNi

[bixaHve kopHs. JlabopaTopHas paboTa
«lccnenoBaHve BAVSIHUA BO3ayXa Ha

bubnuoteka LIOK
httDs://m.eds00.rn/863d499%a

bubnuoteka LIOK
httDs://m.edso00.rn/863d4fc6

Bnbnnoteka LLOK
httDs://m.eds00.rn/863d4b02

bubnunoteka LIOK
https://m.edso0.rn/863d4e5e

bubnuoteka LIOK
httDs://m.edso00.rn/863d4fc6

bubnunoteka LIOK
https://m.edso0.m/863d512e

bnbnnoteka LLOK
https://m.eds00.m/863d5282

bubnuoteka LIOK
https://m.edsoo.m/863d55a2

bubnuoteka LIOK
https://m.eds00.m/863d5714

bubnuoteka LIOK
https://m.edso0.rn/863d5868


https://m.edsoo.ru/863d499a
https://m.edsoo.ru/863d4fc6
https://m.edsoo.ru/863d4b02
https://m.edsoo.ru/863d4e5e
https://m.edsoo.ru/863d4fc6
https://m.edsoo.ru/863d512e
https://m.edsoo.ru/863d5282
https://m.edsoo.ru/863d55a2
https://m.edsoo.ru/863d5714
https://m.edsoo.rn/863d5868
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50
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52

pasBUTME KOPHEN»

BraonsmeHeHNs KOpHe 1 nx
(hyHKUMK.JlabopaTopHas paboTa
«l13yyeHne MeTamop(O30B KOPHH»

BereTaTMBHOE pa3MHOXeHME LIBETKOBbIX
PaCTEHWIA 1 ero 3HaueHne B eCTECTBEHHbIX
YCNOBUSAX U B CENIbCKOXO3AMCTBEHHOM
npaKTUKe

KnoHnpoBaHme pacTeHWiA.
MUKpPOKNOHaIbHOE Pa3MHOXeHWe
pacTeHWin. KneTouHas nHXeHepus Kak
COBPEMEHHas TeXHO/I0MMA PasMHOXKEHS
pacTeHui. NpakTnyeckas paboTta
«MeTofbl MMKPOK/TOH&/IbHOTO
Pa3MHOXEHWS pacTeHUIA»

MoyBa. XapaKTepucTMKa NoyBbl.
Pa3Ho06pa3ue rnouys

MouBa. Mnogopoane NoYBbl. Y A06pPeHMS

Knaccugmkaums LIBETKOBbIX.
[BynonbHble. CeMeincTeo
KpecTouBeTHbIX. NpakTnyeckas paboTa
«OnpegeneHne npeacTaBuTenen

bubnunoteka LIOK
httDs://m.edso0.rn/863d5a02

bubnunoteka LLOK

httDs://m.eds00.r/863d5b88
https://m.edsoo.r/863d5dae
https://m.edsoo.rn/863d5f20
https://m.edso0.m/863d607e
https://m.eds00.m/863d61e6

bnbnuoteka LLOK

https://m.edso0.m/863d5b88
https://m.eds00.m/863d5dae
httDs://m.edso0.rm/863d5f20
https://m.eds00.rn/863d607e
https://m.eds00.m/863d61e6

bubnunoteka LIOK

https://m.edsoo.m/863d5b88
https://m.eds00.m/863d5dae
httDs://m.eds00.rn/863d5f20
https://m.eds00.m/863d607e
https://m.eds00.m/863d61e6

bubnunoteka LIOK
https://m.edso0.m/863d634e

bubnunoteka LIOK
https://m.edsoo.m/863d651a


https://m.edsoo.ru/863d5a02
https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5dae
https://m.edsoo.ru/863d5f20
https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863d61e6
https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5dae
https://m.edsoo.ru/863d5f20
https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863d61e6
https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5dae
https://m.edsoo.ru/863d5f20
https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863d61e6
https://m.edsoo.ru/863d634e
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cemelicTBa KpecToLBETHbIX C
CMOMb30BaHMEM OMpeaennTenei
pacTeHWUiA N1 onpeaenuTebHbIX
KapToueK»

CemeiicTBa Po30LBETHbIE 1 [MacneHoBbIE.
MpakTuyeckas pabota «OnpeaeneHne
npeacTaBUTENEN CEMEINCTB C
MCNOMb30BaHMEM ONpesennTenei
pacTeHW NN ONpeLeNTeNbHbIX
KapTOoueK»

CewmeiictBa CI0OXKHOLBETHbIE U
MorTbInbKoBbIe. [pakTuyeckas paboTa
«OnpegeneHve NpescTaBuTeNnein CEMenCTs
C UCMOMb30BaHVEM OMNpeaenvTenei
pacTeHUiA NN onpeaenmTenbHbIX
KapToyek»

OpfHoponbHble pacTeHusi. CeMelicTBa
AmMapunnuncossle 1 3naku. MNpakTnyeckas
paboTta «OnpegeneHvie npeacTaBuUTeNen
CEMEICTB C UCMO/b30BaHNEM
onpeaenuTeneit pacTeHUn Unn
onpeaennuTeNbHbIX KapToUveK»

CemeiictBa JluneinHosle n OpxunaHble.
«OnpegeneHne nNpeacTaBUTENE CEMENCTB

C UCMO/b30BaHNEM OMpeaenuTeneit 1
pacTeHWn NN ONpeLeNTEeNbHbIX

KapToueK»

PacTeHus v cpefa obuTaHKs 1
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bubnuoteka LIOK
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3KONOrnyecKmne rpynnbl pacTeHui
PacTtutensHoe coobLuectso ((hMTOLEHO3)
PacTuTenbHble cO06LLECTBa 1ECOB

PacTuTe/NbHblE COOBLLECTBA NYroB, Noneli
U NYCTbIHb

PacTuTe/NbHbIE COO6LLECTBA 6OMOT 1
TYH/pbI

CMeHa pacTuTeNbHbIX COOBLLECTB

Pa3BuUTUE pacTUTeNIbHOrO Mupa

KynbTypHble pacTeHns u nx
npoucxoxaeHwve. MpakTnyeckas pabota
«M3yyeHne cenbCKOX03aACTBEHHbIX
pacTeHWii CBOEro pernoHa»
MocnefcTBUA feATeNbHOCTU YerloBeKa B

aKocmcTemMax. OxpaHa pacTUTENbHOIO
Mupa

OBLLEE KOJ/IMYECTBO YACOB 10
NMPOIrPAMME

68
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MNPOBEPSIEMBIE TPEBOBAHHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBLHOI MPOI'PAMMOBI

6 KJIACC
Kon
nposepsie .
IIposepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUSI OCHOBHOI
Moro o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBaHus
pe3yJabTa
Ta
1 PactutenbHbIi Opranusm
. Xapakrepu3oBaTb OOTaHUKY Kak OMOJIOTMYECKYIO HayKy, €€ pasfenbl U
' CBSI3U C IPYTUMH HayKaMH U TEXHUKON
IIpuBoauTh mpuMeps! Bkiana poccuiickux (B Tom uucie: B.B. Jlokydaes,
1.2 K.A. Tumupsizes, C.I'. HaBammn) u 3apybexxHbIx (B TOM yncne: P. I'yx, M.
Manbruru) y4€HbIX B pa3BUTHE HAYK O PACTEHUSX
IIpumeHsATE OMOJOrHYECKHe TEPMHUHBI U MOHATHSA (B TOM YHCIe: OOTaHMKA,
pacTUTeNbHAsl KJIeTKa, pacTUTeNbHas TKaHb, OpPraHbl pacTEeHUM, cucTeMa
13 OpPTaHOB pPAacCTEHUs] — KOpEeHb, MNOOer, IModYKa, JIHCT, BHIOU3MEHEHHBIE
' OpraHbl, I[BETOK, IUIOA, CEMsl, PACTUTENbHbIII OpraHu3M, MHHepajbHOE
nutaHue, (OTOCHHTE3, ABIXaHHE, POCT, Pa3BUTHE, Pa3MHOXKEHHE, KIIOH,
Pa3IPasKUMOCTh) B COOTBETCTBUU C MOCTABJICHHOM 3a7aueil 1 B KOHTEKCTE
OnucelBaTh CTPOEHUE U SKU3HENEATEIbHOCTh PACTUTENBHOIO OpraHu3Ma
(Ha TpUMepe MOKPBITOCEMEHHBIX WJIM I[BETKOBBIX): MOMJIOIIEHUE BOABI U
1.4 MHHEPaJIbHOE MUTaHUe, (POTOCUHTE3, ABIXaHUE, TPAHCIIOPT BEIIECTB, POCT,
Pa3MHOXKEHUE, pa3BUTHE;, CBsI3b CTPOEHMsI BEI€TATUBHBIX U N€HEPATUBHBIX
OPTaHOB PACTEHHH ¢ UX PYHKIUAMHU
Paznuuate u onmchIBaTh JkMBble U TepOapHble SK3EMIUISIPhI PACTEHHHA IO
1.5 3aIaHHOMY TUIaHy, YaCTH PACTEHHI MO M300pAKESHUSIM, CXeMaM, MOJIETIsM,
MyJSDKaM, pestbe(HBIM TadIuuam
XapakTepu3oBaTb ~ NPU3HAKK  PACTEHUN,  ypOBHU  OpraHU3aLuU
1.6 pPacTUTENPHOIO OpraHu3Ma, 4YacTU pacTeHUM: KJIEeTKH, TKaHH, OpraHbl,
CUCTEMBI OPraHOB, OPraHU3M
1.7 CpaBHHMBATbH PACTHTENBHbBIE TKAHU U OPTaHbl PACTEHHH MEXIY COOOMH
1.8 BemonsaTe npaktudeckue u ynaboparopHbele paboTel MO MOpPGONOTHH U




¢u3noNOruM pacTeHWil, B TOM uYHCIe pPabOTBl C MHKPOCKOIOM C
MOCTOSIHHBIMU  ((PUKCUPOBAHHBIMH) M BPEMEHHBIMH MHKPOIpEnapaTamy,
HCCIIEIOBATENbCKIE PAOOThI C UCTIONB30BAHUEM ITPHOOPOB U HHCTPYMEHTOB

udpoBoi tabopaTopuu

1.9

XapaxkTepu3oBaTh MPOLIECCHl JKU3HENEATENbHOCTH PACTEHUIN: MOIJIOLIEHHE
BOJbl M MHUHEpAJIbHOE NMHUTaHHE, (POTOCHHTE3, NBIXaHHE, POCT, Pa3BUTHE,
CHOCOOBI €CTECTBEHHOTO M UCKYCCTBEHHOT'O BETETATUBHOI'O PAa3MHOXKEHUS,

CEMEHHOE Pa3MHOXKEHHUE (Ha MPUMEPe MOKPBITOCEMEHHBIX HITH LIBETKOBBIX )

1.10

BpIABIATE NPUYMHHO-CIEACTBEHHBIE CBSI3M  MEXAY CTPOEHUEM U
$yHKOMAMH ~ TKaHeW W OPraHOB  pAcTeHHMH,  CTPOSHHEM U

JKU3HEACATCIIbBHOCTBIO paCTeHI/Iﬁ

KnaccugpuumpoBarb pacTeHUs U UX YaCTU MO Pa3HbIM OCHOBAHUSM

1.12

OObBsCHATH POJBb pacTEHUl B MPHUPONE M JKU3HU UEJIOBEKa: 3HAYCHHE
dorocuHTE3a B TpPHUPOAE M B JKU3HM 4YEJOBEKa;, OHOJOrm4yeckoe u
XO3SIICTBEHHOE 3HAYEHHE BHJOU3MEHEHHBIX I00EroB; XO3SHCTBEHHOE

S3HAYCHUE BETCTATUBHOT'O PA3MHOXKCHUA

1.13

HpI/IMeHﬂTb MOJIYYCHHBIC 3HaHHWA AJisI BbIpalllUBAHUA U PA3MHOXKCHUA

KyJIBTYPHBIX PaCTEHUN

1.14

HUcnonb3oBath  MeTOnbl  OWONOTMM:  MPOBOAUTH  HAOJIOACHHUS 34
pPacTeHUsIMU, OMHUCHIBATH PACTEHUS] W WX YaCTH, CTaBUTb MPOCTEHIINE

OHOIOrMYECKUE OIBITHI U SKCIIEPHUMEHTDI

1.15

Cobnromate mpaBmiia Oe3omacHOro Tpynaa mnpu pabdore ¢ y4eOHbIM U
nabopaTopHbIM 000pyIOBaHUEM, XHMHUYECKOH MOCYAONH B COOTBETCTBUU C

WHCTPYKLUSIMHA HAa YPOKE U BO BHEYPOUHOH AESTENbHOCTH

1.16

JleMOHCTPHPOBATh Ha KOHKPETHBIX MPUMeEpax CBsi3b 3HAHWUH OMOJIOTHU CO
3HAHUSIMH IO MaTeMaTuke, reorpaduu, TEXHOJOTHUH, MpeaMeTaM

F'YMaHUTApHOTO HHUKIJIA, C pa3JIMYHbIMU BUAAMU UCKYCCTBA

1.17

Brnamere nmpuémamm  pabotel ¢ Ouomorndeckoil  mH(pOpMAaImei:
(dbopMyIUpOBaTh OCHOBAHUS IJIsI U3BJIeUeHHUs U 000OmeHus nHpopMauuu
U3 IBYX UCTOYHHMKOB; MPeoOpPa30BhIBATh HHPOPMAIIHIO U3 OIHOM 3HAKOBOKH

CUCTEMBI B APYTYIO

1.18

COSI[aBaTb NUCbMCHHBIE W YCTHBIC COO6H.I€HI/I$I, rpaMOTHO HUCIIOJIB3YyHA

MOHATUIMHBIN aNapar u3y4aeMoro pasaena OHoIoruu




6 KUIIACC

Kon
pa3aen
a

Koa nposepsiemoro
3J1eMeHTa

IIposepsiembie 3J1eMeHTbI COAEPKAHUS

PactutenbHblil OpraHnusm

1.1

borannka — Hayka o pacreHusix. Pasnensr OoTaHMKH.
CBs3p OOTaHWKM C APYTUMH HAayKaMH M TEXHHUKOH.

OOume mpU3HaKK pacTeHUN

1.2

PasnooOpasue pacreHuil. YpOBHM OpraHM3aLUN
pPacCTHTENIPHOrO OpraHu3Ma. BbICIiMe ©  HHU3IIHE

pacterusi. CriopoBbIe U CEMEHHBIE PACTCHHSI

1.3

Pacturenbnast knerka. M3ydeHue pacTUTENBHOMU
KJIETKM IIOJ CBETOBBIM MHKPOCKOIOM: KJI€TOYHAs
oboJouka, AIPO, LUTOIIa3Ma (mactuppl,
MHUTOXOHIPHH, BAaKyOJH C KJIETOYHBIM COKOM).
Pacturenbuple  TkaHu. @DYHKIUH  PaCTUTEIBHBIX

TKaHel

1.4

Opranel u cucreMel opraHoB pacteHuil. CrtpoeHue
OpPraHOB PacTUTENbHOTO OpPraHHu3Ma, UX POJb U CBA3b

Mekay coboi

CTpOGHI/Ie U JKUBHCACATCIbHOCTD PACTUTCIIBHOTIO OpraHnu3mMa

2.1

lumanue pacmenua. KopeHb — OpraH MOYBEHHOIO
(MuHepanpHOrO) mnuTaHuss. KOpHM M KOpHEBbIE
CUCTEMBI. BUIbl KOpPHEH W THUIBI KOPHEBBIX CHUCTEM.
Bremnee 1 BHyTpeHHEE CTPOCHUE KOPHsI B CBA3U C €0
¢ynkumsamu.  KopHeBoif  uexsuk. 30HBI  KOPHSI.
Kopuesele Bonocku. Pocr xopas. Ilornowmenue
KOPHSIMH  BOABl WU  MHHEDPAJIbHBIX  BEILECTB,
HEOOXOAMMBIX  PAacCTeHHIO0 (KOpPHEBOE J[aBJIEHUE,

ocMoc). Bunonsmenenue kopuei

22

ITousa, e€ mnogopoaue. 3HaueHHe OOPaOOTKU MOYBHI
(oxyunBaHH€), BHECEHUs] yIOOPEHHH, MPOPEKUBAHHUS
NPOPOCTKOB, TOJHMBA JUIL JKU3HHU  KYJBTYPHBIX

pacrenuii. I'magpononuka

23

[Mober u mouku. JIMCTOPACTIONOKEHUE U JIUCTOBAS




mo3anka. Ctpoenue u ¢yHkiuu jucra. [Ipocteie u
CJIOJKHBIC JIUCTHA. BI/II[OI/ISMeHeHI/IH JIUCTBEB.
Oco0eHHOCTH BHYTPEHHETO CTPOCHHUS JINCTA B CBSI3H C
ero GpyHKIusiMU (KOXKUIIA U YCThUILIA, OCHOBHASI TKAHb
aucTa, npoBomsamme mydkw). Jluecr  —  opran
BO3AYIIHOTO  muTaHusA.  PoTocuHTE3. 3HAUYCHHE

(doTocuHTE3a B IPUPOE U B JKU3HU YEJIOBEKA

24

Jvixanue pacmenus. Jlpixanue KopHs. PobixieHue
MOYBBI ISl YJIYYIIEHUs] IbIXaHUs KOpHEH. Y CioBus,
MPENATCTBYOLINE AbIXaHUIO KOpHEH. JIMCT kak opran
npixaHus (yCTbu4HbIA anmapar). [loctynnenue B ucT
armocepHoro Bosayxa. CunbHas —3anbUIEHHOCTH
BO3/lyXa KakK TPENSTCTBHE IJsl JbIXaHWUS JIUCTHEB.
Crebenp kak oOpraH AbIXaHUS (HAJIMYHME YCTHULl B
koxkune, dedeBudek). OcoOEHHOCTH  JbIXaHUS
pacTreHuil. B3auMOCBA3b  nObIXaHUS pAcTE€HHUA C

doTrocuHTE30M

25

1pancnopm eewgecme 6 pacmenuu. HeopraHudeckue
(Boma, MUHEpaJbHBIE COJIN) M OPTaHMYECKUE BEIECTBA
(Genku, >KUPBI, YTJEBOMABI, HYKJICHHOBBIE KHCJOTHI,
BUTAMUHBI U Jpyrue) pacteHus. CBsi3b KIJIETOYHOTO
crpoennst cTedbns ¢ ero ¢yHkuusmu. Poct crebns B
muHy. KnerouHoe crpoeHue crebnisi TPaBSHUCTOTO
paCcT€HHUsA. KOXHLA, MMPOBOAAIIMUEC MYyYKH, OCHOBHAA
TKaHb (mapenxuma). Kinerounoe crpoenue crebius
OpeBecHOro pacreHus: kopa (mpoOka, iy0), kamOwmii,

ApeBecHHa U cepAleBruHa. PocT cTeliis B TONMUHY

2.6

IlpoBopsiiune TkaHu KOpHSA. TpaHcnmopT BOABI U
MHHEPAJIbHBIX ~ BEIIECTB B  PACTEHUH  (COCY.bI
OPEeBEeCUHBbI) — BOCXOmAIUI TOK. McmapeHwe BOmbI
gyepe3 crebenb W JUCTbs (TpaHCIUpauus). Perynsamus
UCMapeHus BOJAbl B pacTeHUM. BiusHUE BHEIIHUX
YCIOBUM  HAa  HCHapeHue  BOAbL.  IpaHcnopT
OPTaHUYECKHUX BEINECTB B PACTEHUU (CUTOBUIHBIE

TpyOKH ayba) — HUCXOJSIIIN T TOK.




IlepepacnipeneneHue ©  3amacaHle  BELIECTB B
pacreHuu. BumonsmMeHEHHBbIE MOOETH: KOPHEBUIIE,
KiyOeHb, nykoBuna. Mx crpoenHue; OHojorudeckoe u

XO3UCTBEHHOE 3HAUEHUE

2.7

Pocm pacmenus. ObpazoBarenbHble TkaHH. Konyc
HapacTaHusi  nobera, pPOCT  KOHYMKA  KOPHSL
BepxymeuHbslii u BCTaBOYHBIA pocT. PoCT koOpHS u
crebns B TonmuuHy, kKamOmii. OOpa3zoBaHHe TOAMYHBIX
KOJIey y IPEBECHBIX pacTeHuil. Bnusaue
(UTOropMOHOB Ha  POCT pacreHus. PocToBble
OBWOKeHWs pacTeHuil. Pa3uthme mnoOera W3 TOYKH.
Bersnenne moberos. YmpaBieHHE POCTOM PACTEHHUSI.
®dopmMuposaHue KpoHbl. IIpuMeHeHne 3HaHUN O pocTe
pacTeHus B CEIbCKOM Xx03s1iicTBe. Pa3Burre OOKOBBIX

ooeros

2.8

Paszmnoorcenue pacmenusi. Bererarusnoe
Pa3MHOXKEHHE IBETKOBBIX PACTEHUH B TMPUPOIE.
BereraTuBHOE pa3sMHOXKEHHE KYJIbTYPHBIX PACTCHHUI.
Knonsl. CoxpaHeHue TPU3HAKOB MAaTEPHUHCKOTO
pacTeHusi. XO3SHCTBEHHOE 3HAYEHUE BEr€TaTUBHOIO
Pa3MHOXKEHUSI. CemenHoe (reHepaTUBHOE)
pa3sMHOXEeHUEe pacteHud. LlBeTkm W couseTwHs.
Onbutenne.  IlepekpécTHoe  ombuleHHE  (BETPOM,
JKUBOTHBIMH, BONOH) W camoomnbuieHue. J[BoitHoe
omionoTBOpeHne. Hacnenopanue mNpU3HAKOB 0O0OUX
pacrenuii. OOpa3oBaHHe IUIOAOB U CeMsiH. THIIBI
mwionoB. PacnpocTpaHeHue IJIONOB U CEMsIH B
npupoae. CocTtaB U CTpOEHHE CEMSIH. Y CJIOBUSA
npopactaHusi cemsiH. llonroroBka CeMsiH K TOCEBY.

Passutne npopocTkoB

29

Pazeumue pacmenus. Pa3Butue 1BETKOBOTO pacTEHUS.
OcHoBHble mepuoarl passutusa. Llukn pasBuTus
LIBETKOBOTO pacTeHHs. BimsHue (pakTopoB BHEIIHEH
Cpeabl  Ha  pa3sBUTHE  LBETKOBBIX  PACTCHUM.

JKuznennsle GOpMBI LIBETKOBBIX pACTEHUH




MPOBEPSIEMBIE HA OI'D ITO BUOJIOT' MU TPEBOBAHUS K
PE3YJLTATAM OCBOEHUS OCHOBHOI OBPA3OBATEJILHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Koanposepsn
€eMoro
TpeOoBaHUS

IIposepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3yJbTATAM O0CBOCHHSI
OCHOBHOMU 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOIO 001Iero
o0pa3oBanusi Ha ocHoBe ®I'OC

[Monumanue pomu Ouonormn B  (HOPMHPOBAHUHM  COBPEMEHHOMN

€CTEeCTBEHHOHAYyYHOW KapTUHBI MUPA

YMeHHe TNpUMEHATh CHCTEMY OHOJIOTHYECKUX 3HAaHHHA. PacKpbIBaTh
CYLIHOCTb >KHBOT'O, Ha3bIBaTh OTJINYHS )KUBOT'O OT HEXKUBOTO, [IEPEUUCIISTh
OCHOBHBIE 3aKOHOMEPHOCTH OpraHu3aluy, (YHKLIHOHHPOBAHUS OOBEKTOB,
SIBJICHUH, TNPOLECCOB JKUBOH MNPHUPOABL 3BOJIOLMOHHOIO Pa3BUTHSA
OPraHU4YeCKOr0 MHpa B €ro €OUHCTBE C HEXUBOW MPUPOIOW,
cpopMUPOBAHHOCTH MPENCTABIEHUH O COBPEMEHHOH TEOPHH 3BOJIFOLIMU U

OCHOBHBIX CBUAETCIIBCTBAX 3BOJIIOLIN

Brnanenune ocHOBaMH MOHATUMHOIO amnmapara W Hay4yHOro s3blKa
OMONIOTMHU: HMCIOJNIb30BAHNE M3YYCHHBIX TEPMHUHOB, TOHSTHH, TEOPHI,
3aKOHOB U 3aKOHOMEpPHOCTeH il  OOBSICHEHHs] HAOJI01aeMbIX

Ouosornuecknx OOBEKTOB, SBJICHUN U MPOLIECCOB

[MonnmManue crnoco0OB MONMy4YeHUs OWMOJNIOTHUECKNX 3HAHUM, HAJIMYUe
OIBbITA WCTOJBb30BAHUS METOAOB OHMOJIOTMH B LENSX H3YYEHUS JKHBBIX
OOBEKTOB, OWONOTMYECKUX SIBJICHUH © TMPOLIECCOB.  HAONOACHUE,
OMHCAHWE, TIPOBEIACHHWE HECJOXKHBIX OHOJOTMYECKUX  OMBITOB U
SKCIIEPUMEHTOB, B TOM 4YHCJIE C HCIOJb30BAHHEM aHAJOTOBBIX W

1 POBBIX TPHOOPOB U HHCTPYMEHTOB

YMeHHe XapakTepH30BaTh OCHOBHBIE TI'PYIIIBI OPTAaHU3MOB B CHCTEME
OPTaHUYECKOrO MHpa (B TOM YHCIIe BUPYChI, OAKTEPUH, PACTEHUS, TPHUOBL
JKHBOTHBIE): CTPOEHHE, NPOLIECCHI  JKU3HENESITENIbHOCTH, ux

MPOUCXOXKACHUEC, 3BHAYCHUE B IIPUPOAEC U JKU3HU YCTIOBCKA

Ymenue oOBbSICHATD MOJIOKEHUE YEJIOBEKa B CUCTEME OPTaHUYEeCKOTO MHPA,
€ro MPOUCXOXKIEHUE, CXOACTBA M OTJIWYMS YEJOBEKa OT JKUBOTHBIX,
XapaKTePU30BaTh CTPOECHHE U MPOLIECCHI KU3HENEATENIbBHOCTH OpraHu3Ma

YECJIOBEKA, €Io HpI/ICHOCO6J'IeHHOCTb K pa3IM4YHbIM 3KOJIOTHYCCKUM




¢axropam

VMeHHne OIHUCHIBATh KJICTKHW, TKaHW, OpraHbl, CHUCTCMbl OpPraHOB U
XapPaKTEPU30BaATb Ba)KHEHUIIIHE OMOJIOrHUECKUE nmpoHeCcCrl B OpraHU3Max

paCTeHPIfI, JKHBOTHBIX U YCJIOBEKA

CdopMHupOBaHHOCTh TPEACTABICHUA O B3aUMOCBSI3H  HACJIEIOBAHMS
MOTOMCTBOM TPU3HAKOB OT POAUTENBCKUX (POpM € OpraHM3aliedl KIEeTKH,
HAJIMYMEM B HEH XpOMOCOM KaK HOCHTeJIeH HaCleICTBEHHONW MH(pOpMaLnHy,

00 OCHOBHBIX 3aKOHOMEPHOCTAX HACTICAOBAHUSA TIPU3HAKOB

CdopmupoBaHHOCTE  TIpencTaBiieHMH 00  OCHOBHBIX  (pakTopax
OKpY KaroIIeH Ccpeapl, WX POJH B JKU3HEHCSSITEIBHOCTH U 3BOJIOIHU

OPTaHU3MOB; MPEACTABJICHUI 00 AaHTPOTIOTeHHOM (hakTope

10

CdhopMupoBaHHOCTE TPENCTaBICHUH OO0 JKOCUCTEMax W 3HAYCHHU
oropazHooOpasus, 0 TIOOATBHBIX 3KOJIOTHYECKUX MPOOJIEMax, CTOSIIIUX

nepen 4€jioBeuCeCTBOM, U criocobax ux peoOa0JICHUA

11

YmMenue pemars yaeOHbIe 3a0a49u OMOJOTHYECKOTO COJEPIKaHUs, B TOM
YUCJI€ BBISIBJISITD MPUIMHHO-CIIEACTBEHHBIE CBSI3U, MPOBOIUTH PACUETHI,

ACIAaTh BBIBOAbBI HA OCHOBAHUHU MOJIYUCHHBIX PE3YJIbTATOB

12

VMmenune co3aBaTb U MPUMCHATDH CJIIOBCCHBIC U rpa(blxlqecxne MOOCIN
JJIA 00BSICHEHUSI CTPOCHUA KHBBIX CHCTEM, SIBJICHUHA W nmpoueccoB

JKUBOUW MPUPOLBI

13

[TonnmaHue BKJIaia POCCUHCKHUX U 3apyOEKHBIX YUYEHBIX B pa3BUTHE

OMONIOrMYEeCKHUX HAYK

14

Brnanenne HaBbikamm paboThl ¢ uHpoOpManmeld OHONOTHYECKOTro
COIepIKaHUs, NPEACTaBIeHHONH B pa3HOW ¢opme (B BHIE TEKCTa,
TaONUYHBIX ~ JAHHBIX, CXeM, rpaukoB, AuarpamMM, MOJIENEH,
n300paKeHMIT), KPUTHYECKOro aHajin3a WHPOPMALMU H OLEHKH &

JIOCTOBEPHOCTH

15

VYmMmenune IJIAHUPOBAaTh IMOA PYKOBOACTBOM HaCTaBHUKA W HNPOBOAUTH
y4eOHOe UCCIIEIOBAHNE UITH TTPOEKTHYIO padoTy B 00acT OHOJIOTHH; ¢
y4éTOM HaMeUeHHOH uenu (GopMyaupoBaTh MpodieMy, THUIIOTE3Y,
CTaBUTb 3aJadvu, BbI6I/IpaTb AACKBATHBIC ME€TOIAbI AJIA UX PCHICHUS,
(GopMyJIUpPOBaTh BBIBOABI, MyOJUYHO TMPEACTABISTh TMOJYYCHHBIS

pe3yJbTaThl

16

VMmenue HUHTCTPUPOBATH OHMOJIOrMYECKHUE 3HAHUS CO 3HAHHUSIMH APYrux




yueOHBIX IPEAMETOB

17

ChopMupOBaHHOCTH OCHOB 3KOJIOTMYECKOH TI'PAaMOTHOCTH. OCO3HaHHE
HEOOXOOUMOCTH  JeHCTBHUI,  HANpaBleHHBIX HAa  COXPaHEHHE
OropasHoOOpasusi U OXpaHy MPHUPOIHBIX 3KOCHUCTEM, COXPAaHEHHE U
VKpeIJIeHHWe 370pPOBbsl  4YEJOBEKA;, YMEHHE BBIOMpATb ILEJIEBbIC
YCTAaHOBKHU B CBOUX AEMCTBUSIX WM MOCTYIIKAaxX MO OTHOLIEHHIO K >KMBOMN

NPUPOLE, CBOEMY 3A0POBBIO U 3[0POBBIO OKPYIKAIOLIHX

18

YMeHHe HCIOoNb30BaTh MNPUOOPETEHHbIE 3HAHMA W HABBIKKA  JUIS
310pOBOro 0bpasa >KU3HHU, COATAHCUPOBAHHOTO MHUTAHUS U (PU3UIECKOM
AKTUBHOCTH, HEMPUATUC BPEAHBIX MPUBBIUCK U 3aBHCHMOCTefI; YMEHUE
HpOTPIBOI[efICTBOBaTb JOKCHAYyYHBIM MaHUITYJIAUAM B obnactu

310POBbSI

19

OBnaneHue npuémMamMu OKa3aHMA IEpBOMH  IOMOIIM  YEJIOBEKY,
BBIPAIIUBAHUS KYJBTYPHBIX pACTEHUNH M yXOAa 3a [OMAIIHUMH

SJKUBOTHBIMU




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, ITIPOBEPAEMBIX HA OI'D
1O BUOJIOI'NA

Kon

IIposepsiemMblii 21eMeHT COAEPKAHMS

1

buonorus — Hayka 0 *kuBOHN npupoae. MeToasl Hay4HOrO MO3HAHUSA

1.1

ITonsitne o xm3HU. [Ipu3Haku kMBOro (KJIETOYHOE CTPOEHHE, IUTAHHE,
IbIXaHUE, BbIIENeHue, pocT u apyrue). OObeKThl )KUBOH U HEXKUBOH NPUPOABI,

ux cpapHeHue. KuBas U HEXKUBast MPUPOA — €IUHOE LIETIOE

1.2

buonorust — cucrema Hayk o >xuBoi mpupone. OCHOBHbIE pa3fesbl OHOJOTHH.
borannka — Hayka o pacteHmsix. Paspmensl Oortanmku. 300J0rHs — Hayka o
JKUBOTHBIX. Paspmensl 30omorun. Haykum o uenoBeke (aHaTtoMusi, (hU3HOIOTHS,
TNICUXOJIOTHs, AHTPOIOJNIOTHS, TUTHEHa, CAHUTApHs, SKOJNorus denoseka). Cesi3b
Ouonoruu ¢ IpyruMy HaykaMmu. Posb OHOIOriM B MO3HAHUN OKPYIKAFOIIETO MUPA

u HpaKTI/I‘{eCKOfI ACATCIIBHOCTU COBPEMEHHOIO YCJIOBCKA

1.3

HayuHnble MeTOnBpl M3y4eHHs KUBOM NpUpoAbl. MeTon onmucaHus B OMOJNOTUU
(HarnsoHBIN, CIIOBECHBINH, CXeMaTHUeCKui). Merox m3MepeHust (MHCTPYMEHTHI
usMmepenusi). Merton  kinaccupukanuu - opraHu3MoB. HaOmonenue u
SKCIIEPUMEHT KaK BEyLIHe METOABl OMONOTHH. MeTOonbl U3y4eHUsI OpTaHu3Ma

YesioBeKa. Y CTPONCTBO YBEIUUUTENBHBIX MPUOOPOB: JYIbI U MUKPOCKOTIA

Cpena oburanus. IlpupomHele M HCKycCTBEHHbIE cooOuiectBa. YenoBek u

OKpYy’Karolas cpena

2.1

Cpena oOuTaHuUs. Bopnnas, HA3€MHO-BO3TyIIIHAS, MOYBEHHAs,
BHyTpUOpraHu3MeHHasi cpenabl obutanms. OcCOOEHHOCTH cpen oOuTaHUs

OpraHu3MOB

22

[IpupogHoe cooOmectBo. B3auMocBsi3u  OpPraHM3MOB B TPHPOIHBIX
coobmectrax. [Inmesbie cBsi3u B coobmecTBax. [Tuinesbie 3BE€Hbs, LIETH U CETH
nutanus. llpomsBonutenu, noTpedUTENM U Pa3pPyLIMTENH OPTraHMYECKUX
BEIIECTB B MPUPOAHBIX cooliiecTBax. [Ipumepsl mpuponHbix coodimecTs (Jiec,

NPy, 03epO U APyTrHe)

23

JKuBoTHBIe M cpena oburaHus. BiusiHHe cBera, TeMrieparypbl U BJIQKHOCTH Ha
JKUBOTHBIX. [IpUCTIOCOOIEHHOCTh JKUBOTHBIX K YCJOBUSIM Cpenbl OOWUTaHUSL.
IMonmynsuuy >KMBOTHBIX, UX XapaKTEPUCTUKU. B3anMMOCBS3M >KMBOTHBIX MEXKOY

coboit 1 ¢ apyruMu opraHn3MaMiy. JKUBOTHBIN MHP MPUPOIHBIX 30H 3eMIIH

24

Pacrenust u cpena obutanmsa. Jxonoruueckne (paxktopel. PacTeHus u ycioBus

HEXKUBOM TMpPHPOIBL. CBET, TeMIleparypa, Biara, arMoc(epHbIl BO3OYX.




Pactenuss u ycnoBus >KMBOW NPUPOABL MNPSAMOE€ U KOCBEHHOE BO3AECHCTBUE
OpraHm3MoB Ha pacteHus. IIpncnocobneHHOCTh pacTeHuil Kk cpene OOMTaHUsL.
PactutenpHple  cooOmectBa. PacTuTenbHOCTh  (PaCTHTENBHBIA  ITOKPOB)

MPUPOIHBIX 30H 3eMIIU

25

HckyccTBeHHBIE COOOIIECTBA, WX OTJIIMYUTENbHBIE MPU3HAKU OT MPHUPOIHBIX
coobmectB. I[Ipu4mHBI HEYCTOHYMBOCTH MCKYCCTBEHHBIX coo0mecTs. Pomb

HCKYCCTBCHHBIX COO6H_I6CTB B JKM3HHU YCJIOBCKA

2.6

KynerypHble pacTeHus W uX mpoucxokaeHue. LleHTper MHOrooOpasus u
MIPOUCXOXKACHUS KyJIBbTYPHBIX pacTeHuM. KynbtypHBIE pacTeHus

CENbCKOXO35IMCTBEHHBIX Yroauil. Pactenus ropona

2.7

BosgelicTBue denoBeka Ha KUBOTHBIX B npupone. IIpoMbICIOBBIE KUBOTHBIE.
3arpsi3HeHUE OKpyKaromeh cpenbl. OmoMalnmHUBaHHE >KUBOTHBIX. Cenexius,
MOPOABI, HCKYCCTBEHHBIH OTOOp, AMKHE TMpPEenKd AOMAIIHUX JKUBOTHBIX.
3HayeHWe JOMAIIHUX JKUBOTHBIX B JKH3HH 4YesoBeka. Meromel OOprObI C

FKUBOTHBIMU-BPEAUTCIIAMUA

2.8

ITocnencTBust nEsITENTPHOCTH YeJIOBEKa B SKocrcTeMax. OXpaHa pacTUTEIbHOTO
U JKUBOTHOTO Mupa. BoccTaHOBIIEHNE YHUCIEHHOCTH PEIKUX BUIOB PACTCHHH U
JKUBOTHBIX. 0C000 oxpansiembie mpuponubie Tepputopun (OOIIT). Kpachas

kHura Poccun. Mepel COXpaHEeHHs pACTUTEIBHOIO U )KMBOTHOTO MHUPa

2.9

3aBUCUMOCTb 3/0pPOBbsI U€JIOBEKAa OT COCTOSHUS OKpYy»Karolied cpensl.
Oxonoruyeckue (QaxTopel U UX NEHCTBHE HAa OPraHHU3M uesoBeka DakTopsl,
HapyLIAOIIUe 30pOBbE. TUIMOAUHAMUS, KypEHHE, yHnoTpeOJeHHe ajKoroJs,
HApKOTHKOB, HecOAJaHCHPOBAHHOE NMHUTAHHE, CTPECC. YKpPEIJICHHe 3I0POBbS:
AyTOTPEHMHT, 3aKaJMBaHUE, JBUraTeJbHAs AaKTHBHOCTb, COAJAHCUPOBAHHOE

InUuTaHue

3BOJ’II’OLII/IOHHOG pa3BUTHUE paCTeHHﬁ, JKHMBOTHBIX U Y€JIOBCKA

3.1

OBOJIIOLIMOHHOE Pa3BUTHE pacTUTENbHOro Mupa Ha 3emie. <« Kusble
HCKOMAaeMbIe» pacTUTENbHOro uapcrea. JKusHp pacreHuii B Bome. llepsbie
HazeMHble pacTeHus. (OCBO€HHE pacTEeHUSMU CyLIM. OTambl pPa3BUTHUS
Ha3eMHbIX PAaCTEHHUH OCHOBHBIX CHCTEMaTHYeCKUX TIpynn. Boimepiiue

pacTeHus

3.2

3BOJ’IIOLII/IOHHOG Pa3BUTHUE X KUBOTHOT'O MUpa Ha 3emie. Y CIIOKHEHNE YKUBOTHBIX
B IMPOLECCE 3BOJIFOIUN. I[OKaSaTeJ'IbCTBa SBOJIIOIMUOHHOTO Pa3BUTHSA )KUBOTHOI'O
Mupa. IlaneonTonorus. Mckomaemble OCTaTKH JKUBOTHBIX, HX H3YUCHUC.

«KuBble WHCKOIAaeMble» >KUBOTHOTO Mupa. OCHOBHBIE DTallbl JBOJIFOLITMHU




0€eCIO3BOHOYHBIX 1 ITO3BOHOYHBIX KHBOTHBIX. BbIMepLHI/Ie JKUBOTHBIC

33

JlokasarenbCcTBa )KUBOTHOTO MPOUCXOKACHUS uenoBeka. CXOICTBO 4€JIOBEKa C
miekonuraromuMu. OTiuune 4enoBeka OT NpUMaToB. YenoBek pa3yMHbIN.
AHTpOTOreHe3, ero JTambel. buomorndeckne W COLMANbHBIE (HaKTOPBI
CTaHOBJICHUs1 4enoBeKa. UemoBeueckne pacel. MeCTO 4YeNOBEKa B CUCTEME

OpTaHU4YCCKOro Mupa

Opraamn3mel OakTepuii, rpuOOB U JINIIAHHUKOB

4.1

I'pubbr. O0mas xapakrepuctuka. [lnsamnodynsie rpudbl, UX CTPOSHHE, MTUTAHUE,
poct, pasmHoxkeHHe. Cbeno0HbIe U SIOBUTHIC TPUOBL 3HAYEHUE ILISTIOYHBIX
rpuboB. IlnecHeBbie rpuObl. JlpoxokeBble TPUOBL. 3HAYCHHE TUIECHEBBIX U
npoxckeBbix rpudoB. Ilapasutudeckune rpuObl. JIMIIAWHUKN — KOMITJIEKCHBIC

OpraHu3MBbl

42

bakrepuun — nosmepHble opraHusmbl. OOIas XapakTepUCTHKA OaKTepUid.
PaznooOpasue Oaxrepuil. 3HaueHne OAKTEPUil B MPUPOIHBIX COOOINECTBAX U
JKU3HH 4eJIOBeKa. boyie3HeTBOpHBIE OakTepu M Mephl NPOYUIAKTHKH

3a0051€BaHN, BBI3BIBAEMBIX OaKTEPUIMU

PacturenpHelil opranusm. CucremMaTudeckue rpymbl pacTeHUH

5.1

OO0wme npu3HaKy pacTeHUH. Y POBHH OPTaHU3aLNN PACTUTEIBHOIO OPraHU3Ma.
PactutenpHast kneTka: kierodHas o0OJOdYKa, SIAPO, LUTOIUIa3Ma (TUIACTHIBL,
MUTOXOH/IPHH, BAKYOJIH C KJIETOUYHBIM COKOM). PacturenbHeie Tkanu. Opransl 1

CHUCTEMBI OPraHOB PACTEHU

52

CTpoeHne U >KU3HENEATENbHOCTb pacTUTENbHOro opraHusma. KopHu wu
KopHeBble cuctembl. Ilober u moukn. CrTpoeHme W (PYHKIMH JIHCTA.
dortocuHTe3. 3HaueHHe (POTOCHMHTE3a B MPHUPONE U B KU3HH HYEJIOBEKA.
TpancnopT BOABI U MUHEPAIBHBIX BELIECTB B PACTEHUU — BOCXOASLIUN TOK.
TpancnopT OpraHMYeCKUX BELIECTB B PACTEHUH — HUCXOMAIIUH TOK.

Bunounsmenénnsie noberu. Passutue modera u3 nmouyku

53

PasmuoxeHue pacrenuil. BereratusHOe pa3MHOXKEHHE LIBETKOBBIX PACTEHUH B
npupone. X034HCTBEHHOE 3HAUeHHE BEreTaTHBHOIO pasMHoOkeHus. CeMeHHoe
(reHepaTuBHOE) pa3MHOXKEHHE pacTteHuil. LlBetkum u couserws. OmnbuieHue.
JBoitHoe omutonoTBopeHue. OOpa3oBaHuEe TIOAOB W CeMsiH. THIBI TIOHOB.
Pacnpoctpanenue miaonoB u ceMsH B npupoae. CoctaB U CTPOEHUE CEMSIH.

YcnoBus npopacTaHusi CEMsIH

54.

Pazsutne LBETKOBOI'O pacCTCHHA. L[I/IK.]'I Pa3BUTHA HBCTKOBOTO PACTCHUA.

Bnusinne ¢akTopoB BHEIIHEH Cpeabl HAa Pa3BUTHE LBETKOBBIX PACTEHUU.




J’KvzneHHbIe POPMBI IBETKOBBIX PACTEHUH

55

Knaccudukanus pacrennii. Bua kak OCHOBHAsi CHUCTEMATUYECKasi KaTErOpHs.
Cucrema pacrutenpHoro mupa. Hwusmwue, BbICIINE CIIOPOBBIE, BBICIIHE
ceMeHHble pacreHus. (OCHOBHBIE TAaKCOHBI (KAaTeropwu) CHUCTEMATHUKU

pacTteHuil

5.6

Hwusmwe pacrenus. Bomopocnu. O0mast XapakTepuCTHKa BOJOPOCIEH.

Briciue criopoBbie pactenust. Moxosuanble (Mxwu). OOmmiasi xapakTepucTHKa
MXOB. Pa3MHOXeHHE MXOB Ha HpUMepe 3€NEHOr0 MXa KYKYIIKHH JIEH.
[MnaynoBumubie (ITmayubr). Xsomesuanbie (XBomu), IlanmopoTHUKOBUIHBIE
(ITammopoTHUKH). OOmmast XapaKTepUCTHUKA. PasmHoOxeHue
nanopoTHUKoOOpa3HbIX.  L{uka  pa3BUTUS  NANOPOTHHKA.  3HAYCHHE

NaropOTHUKOOOPA3HBIX B MPUPOAE U KU3HU YEJIOBEKA

5.7

Briciiue cemennnie pactenus. [onmocemenHble. OOmmmasi XapakTepHCTHKA.
XBoWHBIE pacTeHHs, WX pa3HooOpazue. CTpoeHHe U IKH3HENeATeIbHOCTHb
XBOMHBIX. Pa3MHOXXE€HME XBOWHBIX, LMKJ pPa3BUTHI HA TNPUMEPE COCHBL

3HaueHHe XBOWHBIX PaCTEHUH B IPUPOJIE U KU3HU YellOBEKa

5.8

ITokpeiTocemMenHble  (LBeTKOBBIE) pacTeHus. OOmas  XapakTepHCTHKA.
OcoOeHHOCTH CTPOEHUST U KH3HEHESTEIbHOCTH IOKPBITOCEMEHHBIX —Kak
Hanboyee BBICOKOOPTAHU30BAHHOM TIPYMIIbI PAcTEHUH, WX TOCHOACTBO Ha
3emte. Knaccudukanums mOKpBITOCEMEHHBIX pacTeHHil: kiace JBydoJbHbIE U
kyacc OpHononbHble. [IpusHaky kinaccoB. LUk pa3BUTHUS MOKPHITOCEMEHHOIO

pacTeHus

JKusoTHblil opranusM. CructeMaTHueCKUe MPyMIibl )KUBOTHBIX

6.1

OO0wme npu3HAKYM KUBOTHBIX. OTINYHS )KUBOTHBIX OT PACTEHHH.
MHuoroobpa3ue ;kuBOTHOro Mupa. OpraHel 1 CHCTEMBI OPTaHOB YKHBOTHBIX.

Opraausm — enMHOE LeJIoe

6.2

CtpoeHue U KU3HENEATENbHOCTh KUBOTHOrO opraHuszMa. Onopa U JBH)KEHUE
JKUBOTHBIX. IluTaHWe M mnumeBapeHue y >KUBOTHBIX. JlpIXaHHWE >KUBOTHBIX.
TpancnopT BelEeCTB y KMBOTHBIX. Beinenenue y kuBOTHbIX. I10KkpOBEI TENa y
JKUBOTHBIX. KoopauHaumss u peryisinus KU3HEAEATEIbHOCTH Y >KUBOTHBIX.
Hepshas perynsauus. I'ymopanbHas perynsuusa. OpraHel 4yBCTB, UX 3HaYEHHUE.

IToBeneHnue ;kUBOTHBIX. BposknéHHoe 1 MprOOpETEHHOE MOBEICHUE

6.3

PasmHOxxeHHEe W pasBuTHE KHUBOTHBIX. becnonoe pasmuoxenue. llomosoe
pasMHOXKeHHe. lIpenMyInecTBo MmonoBOro pasmMHoxkeHust. 11onoBeIe KENE3BL

ITonosele knerkm (ramersl). OrmuonorBopenue. 3urora. IlapTeHorenes.




3apopapimeBoe pazsutue. IlocTamMOproHaIBPHOE pa3BUTHE: MPAMOE, HEMPsMOE.

Meramopdo3 (pa3BuTHE ¢ MPEBPALICHUEM ). TTOJHBIN U HETTOJIHBIH

6.4

OcHoBHBIE KaTeropun CHUCTEMATHKU  KHUBOTHBIX. BI/II[ KaK OCHOBHasAn
CUCTEMATHUYICCKAA KATCropus *KUBOTHDIX. Knaccmbnxaum ’kuBOTHBIX. CucreMa

JKUBOTHOI'O MHpa

6.5

OnHOKJIETOUHBIE XKUBOTHBIE — npocTeiimne. CTpoeHHe W JKU3HEAEATEIbHOCTD
npoctedmmx. 3HaueHHe NPOCTEHIINX B MNPHUPONE M JKU3HU YEJIOBEKa.
Kumeunononocrasle (00mas XapakTepUCTHKA, OCOOEHHOCTH CTPOEHHUS U
JKU3HEAEsITeNbHOCTH).  [lmockue, Kpyrible, KoybuaTbie depBu (oOmas
xapakTepuctuka). OCoOEHHOCTU CTPOCHHSI W KU3HEACSITENIbHOCTU TUIOCKUX,

KPYTJIBIX U KOJIbYATHIX YepBeil. [lapasutndeckue miockue u Kpyrible Y4epBU

6.6

UnenncroHorne (o0masi xapaktepucTtuka). PakooOpasable (0cobeHHOCTH
CTPOEHHS U JKU3HeNesATeNbHOCTH). [laykooOpasHbie (0COOEHHOCTH CTPOEHUS U
JKU3HEAESITEIbHOCTH B CBSI3U C KU3HBIO Ha cyiie). Hacekomble (ocoOeHHOCTH
CTPOGHUS M IKU3HENEATEIbHOCTH). Pa3MHOXXEHHE HACEKOMBIX U  THIIBI
pa3BUTHSA. 3HAUEHUE HACEKOMBIX B IPHUPOJE U KU3HU 4dejoBeka. Mosutrocku

(oOrmrast xapakTepuCTHKA)

6.7

Xopnosble (oOmast xapaktepuctuka). PpiObl  (oOmasi XapakTepHUCTHKA).
MectooOutanne u BHewmHee cTpoeHue pbO. OCOOEHHOCTH BHYTPEHHETO
CTPOGHHSI W TMPOLECCOB JKU3HENESTENbHOCTH. 3eMHOBOIHBIE (0Ommas
xapakTepuctuka). Mectooburanue 3eMHOBOIHBIX. OCOOCHHOCTH BHEITHETO U
BHYTPEHHErO CTPOEHHs, MPOLECCOB JKU3HENEATENIbHOCTH, CBSI3aHHBIX C
BBIXOZOM  3€MHOBOOHbIX  Ha  cymy. [lpecmbikarommecst — (oOmmas

xapakrepuctuka). Ilpucnocod1eHHOCTh MPECMBIKAOITNXCS K JKU3HU Ha CyLIe

6.8

IItuer (oOmas xapakrepuctuka). OCOOEHHOCTH BHEINHETO M BHYTPEHHETO
CTPOEHHUS U MPOLIECCOB JKU3HEAEATENbHOCTH NTHL. lIprcnoco0neHHoCTs NTHL
K Pa3jMYHBbIM yCIIOBUSIM Cpenbl. MitekonumTaromue (0o0mmas XxapakTepUCTHKa).
Cpenp! xxu3HN MiekonuTaomux. OcoOEHHOCTH BHELTHETO CTPOSHMS, CKeNleTa U

MYCKYJIaTypPbl, BHyTPEHHETO CTpOeHUs. [Iponecchl JKU3HeAeATeIbHOCTH

Yenosek U ero 310pOBbE

7.1

JKusotHas kinerka. CTpoeHue KUBOTHOU KiieTku. [Iponeccsl, mpoucxonsmue B
kinerke. HyknenHnosble kucnotel. I'eHbl. XpomocoMbl. Murtos, meno3. Tumbl
TKaHel opraHm3ma denoBeka. CmoiicTBa TkaHeH, ux ¢yHkuun. OpraHel u
cuctembl opraHoB. OpraHusM Kak enuHoe Ienoe. B3auMocCBsi3b OpraHoB u

CHCTEM KaK OCHOBa IroMeocCTasa




7.2

HepeHast cucrema uenoBeka, €& opraHusanuss W 3HadeHue. Peduekc.
Pednexropnast nyra. Penienropsl. CIMHHOH MO3T, €ro CTpOoeHHe W (PyHKIHH.
l'onoBHO#t Mo3r, ero crpoenne u ¢QyHkuun. bompmme mnomymmapus.
besycnoBHeie (BpOKAEHHBIE) W YCIOBHbIE (TIPpHOOpETEHHBIE) pedIIeKCHI.
Comarnueckass HepBHas cuctema. BereratuBHash (aBTOHOMHAsl) HEpBHas

crucreMa. HepBHas{ CHCTEMA KaK €IHHOC LICJIOC
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I'ymopanbHas perymsiuusa  (QyHKOUA.  DHOOKpUHHAst cuctema. JKenessl
BHYTPEHHEH W CMELIAHHOW Ccekpenuu. ['OpMOHBI, UX pOJNb B pEryJsLHH
¢usnonornuecknx (QyHKUMH OpraHu3Ma, pocta U pa3BurHs. HapymeHus B
padore >HIOKpUHHBIX kené3. OcoOeHHOCTH pedIeKTOPHOW U TyMOPaJbHOM

perynsiuun QyHKIHH OpraHn3Ma

7.4

3Ha4deHHe ONOPHO-IBUraTeIbHOro anmnapara. Ckener 4enoBeKa, CTPOEHHUE €ro
ormenoB u  (QyHkimu. OcoOeHHOCTH CKejleTa 4YeJOBeKa, CBSI3aHHBIE C
NPSIMOXOXKAEHUEM W TPYAOBOM JEATENBbHOCTBIO. MBblllledyHass CHCTEMA.
Ctpoenne u QyHKLINU CKENETHBIX MbIIIL. PaboTa MbIm. YTOMIIEHHE MBI
Ponp pBuratenbHOM AKTMBHOCTM B COXpaHeHMM 340poBbs. Hapymenus
ONOPHO-IBUTaTeNbHON cucTteMbl. llepsas momomp npu TpaBMax OMNOPHO-

ABUTATCJIBHOTO allrapaTra

1.5

BryTpennss cpena u e€ pynkunu. PopMeHHBIE 3JIEMEHTBI KPOBH: SPUTPOLIUTHI,
JaedkouuTsl U TpoMOouuTeL. Ilnasma kposu. I1oCTOSIHCTBO BHYTpEHHEH Cperbl
(romeocras). CeépreiBaHMe KpoBuU. Ipymnmel  kposu.  Pesycdaxrop.
IlepenuBanune kposu. JloHopcrBo. MMMyHHTET M ero Buabl. Bakuunel u

ne4ueOHbIe CBIBOPOTKHU

7.6

Oprans! kposooOpamenust. Ctpoerue n pabora cepaua. ABTOMAaTu3M CepALA.
Cepneunblii LUK, €ro JJIUTeNbHOCTb. bonpmoll u  mamelii  Kpyru
KpoBooOpatuenust. [[prkenne kposu mno cocynmam. Ilymec. Jlumdarndeckas
cucreMa, JUM(POOTTOK. Peryssinust nesTenbHOCTH cepAua W cocynos. | urueHa

CepAeYHO-COCYAUCTON cucTeMbl. IlepBas moMolIb Mpu KPOBOTEUEHHUAX

1.7

Jpixanue u ero 3HadeHue. Opranel aAbixanus. JIérkue. Bzaumocsssb cTpoeHus
U (YHKOMHA OPraHoB AbIXaHUs. ['a3000MeH B NErkMX W TKaHsX. JKu3HeHHas
€MKOCTb JIErkux. Mexanusmsl Abixanus. [[prxatenbHble ABUXKeHUs. Perynsanus

npixanus. Oxa3zaHue IepBOi OMOILU MTPU MOPa’KEHUHN OPTraHOB JIbIXaHUs

7.8

IIurtarenbHple BewecTBa W NHUINEBble MPOAYKTHI. IIuTanme u ero 3HaueHue.
[Mumesapenne. OpraHbl MUINEBAPEHUs, UX CTpoeHHe H QyHKIUN. PepMeHTH,

HUX POJb B MNUIICBAPCHUU. BcacbiBanne mHMTaTENBHBIX BEIIECTB U BOJBI




IInmesapurenbHble  >K€E3bl, MX pONb B NHINEBapeHHH. Perymsnus

NMUIICBAPCHUSA. T'urnena nuranus

7.9

OOmeH BewmlecTB M MpEBpallleHHNEe JHEPTUM B OpPraHU3ME 4YeNIOBEKa.
ITnactudeckwnii u sHepreTruyeckrii oOMeH. OOMEH BOBI U MUHEPAJIbHBIX COJICH.
OOmeH OenkoB, YTIIEBOJOB M JKUPOB B OpraHusMe. Peryisius oOMeHa BeuiecTs
U TpeBpalleHusl 3Hepruu. ButamuHel U ux poapb [y opraHusma. Hopmel u
pexxum nutaHus. Koxka u e€ npousBognble. Koxka u TepMoperyiasuus.
Crtpoenne n (yHKIMHM KOXHU. 3akajuBaHWe W ero ponb. IIpodpunakruka u
nepeas IOMOIIb MPH TEIIOBOM M COJHEYHOM yAapax, OXorax H

0OMOPOKEHHSIX

7.10

Breinenenune.  3Hauenne  BoigeneHus.  Opranbl  BbineneHus.  Oprasbl
MOYEBBIICIUTENIBHON CHCTeMbI, WX CcTpoeHne U (yHkum. Perymsimus
mMoueoOpa3oBaHusi u Moueucnyckanus. OpraHbl penpoAyKIMH, CTPOCHHE U
¢bynkmu. BrytpuyTpobnoe passurtue. IlonoBoe cospesanue. Hacnenosanme
NPU3HAKOB Yy dejoBeka. HacnencTeeHHbie OONE3HH, WX MNPUYHHBI U

npeaynpexnenne. Habop XxpomMocom, MosoBbeie XpOMOCOMBI, TEHBI

7.11

Opranbl 4yBCTB U UX 3HadeHHe. AHanuzatopbl. CeHcopHble cucteMbl. [na3 u
3penue. OnTuueckas cuctema riasa. CerdaTka. 3puUTeNbHOE BOCIPUSITHE. YXO
u cayx. Ctpoenne M QyHKIMH OpraHa ciyxa. MexaHu3Mm padoThl CIIyXOBOTO
aHanuzatopa. OpraHpl paBHOBECHS], MBIIIEYHOT'O YyBCTBA, OCSI3aHUs, OOOHSHUS

1 BKyca. BzanmoneincTeue CEeHCOPHBIX CUCTEM OpPraHU3Ma

7.12

Ilcuxuka u mnoBeneHue denoBeka. I[loTpeOHOCTM W MOTUBBI TIOBEACHUS.
PednexTopHast Teopust moBeneHus. Beicimas HepBHas NEATENBHOCTb YEIOBEKA.
Mexanusm oOpazoBaHus ycloBHBIX pediexcoB. Topmokenue. JnHamudeckuit
crepeotun. Ponb ropMoHOB B mnoseneHuu. llepsas m BTOpas CUrHAJIbHBIC
cuctembl. Peup u  wmpiiieHue. IlamMaTs W BHHUMaHue.  DMOLUU.
WUnnuBunyanpHble OCOOEHHOCTH JIMYHOCTH. CIIOCOOHOCTH, TEMIIEPAMEHT,
XapakTep, ONApPEHHOCTb. TUMbl BBICIIEH HEPBHOM NESITEIBHOCTH U
temnepamenTa. OCOOCHHOCTH TICHUXUKM 4YejoBeKa. | MrueHa (uU3n4eckoro u

yMCTBEHHOro TpyAa. COH U ero 3HadeHue




YUYEBHO-METO/IMYECKOE OBECIIEYUEHUE
OBPA3OBATEJBHOI'O IPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» buonorus: 8-i knacc: 0a30Bblil ypoBeHb: yueOHUK; 1-¢ nznanue [laceunuk B.B.,
Cymaroxun C.B., I'anontok 3.I'.; mox penaknueii [Taceunnka B.B. Aknuonepraoe
obmectBo «M3marenscTBO «IIpocBenicHre»

* buonorus: 9-i knacc: 6a30Bblil ypoBeHb: yueOHUK; 1-¢ n3nanue [laceunuk B.B.,
Kamencknii A.A., IBenos I'.I". u ap.; nox penakuumeii [laceunuka B.B.
AxkuronepHoe o0mectBo «M3narensctBo «IIpocsemienne

METOJINYECKHUE MATEPHUAJIbBI IUIA YUUTEJIA

1.Penetutop. Beck Kype mikonpHOM mporpamMmel. buonorus. Cxemsl. . Tabmunpl.
Cankr-lleTepOypr. Uzn. « Tpuron» 2008.

2.buonorus. CnoBapb- CIPaBOYHUK MIKOJIBHUKA B BONIPocax U oTeeTax. I'. M.
Jlepnep. M. 2006.

3.buosorus. J1onoJHUTENBHBIE MATEPUAIBI K YPOKAM U BHEKJIACCHBIM
MEPONPUATHSIM O Onosiorud 1 3xosoruu. 10-11 kimaceel.- ABT.-cocT. M.M.
boanapyk, H.B. Koeutnna. Bonrorpan: Yuurens,2007.

4. Tectsl. EI'D.

5.00u1as ouonorus: YueOnuk s 10 k. 3axapos B. b., MamonTtoB C.I'., Conun
H. U.-M. JIpoda,2006.

6.T JI.bornanoBa «buonorus. 3ananus u ynpaxkaenus. [Tocodue mis
MOCTYIAKIIKX B BY-3b1». M. Beicmas mkosna 1984.

7. Penetutop mo OMOJIOrUH JijIsl TOCTYNAKIIUX B ME. KOJIJIE/HKU U YUWITUIIA.
T.M.HaymoBa. «Dennkce» 2006.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

bubnmuoteka [{OK https://m.edsoo.ru/

buonorus. 5  wimacc.  deaepanbHOE  TOCYAAPCTBEHHOE  ABTOHOMHOE
00pa3oBaTeNbHOE YUPEKIACHUE BBICHIET0 0OpaszoBaHus T ocymapCTBEHHBIN
YHUBEPCUTET MIPOCBEILECHUS

buonorusa. 6  knacc.  denmepanbHOEC  TOCYAAPCTBEHHOE  ABTOHOMHOE
00pa3oBaTeNpbHOE YUPESKIACHUE BBICIIET0 0Opa3oBaHus T ocymapCTBEHHBIN
YHUBEPCUTET MPOCBEILECHUS


https://m.edsoo.ru/

buonorus. 7  wimacc.  denepanbHOE
00pa3oBaTeNbHOE  YUPEIKICHUE  BBICIIETO
YHUBEPCUTET IIPOCBEILECHUS
buonorusa. 8  kmacc.  DenpepanpHOE
00pa3oBaTeNbHOE  YUPEIKIEHUE BBICIIETO
YHUBEPCUTET MPOCBEILECHUS
buonorusa. 9  knacc.  DenpepanbHOE
00pa3oBaTeNbHOE  YUPEIKICHUE BBICIIETO
YHUBEPCUTET MPOCBEILECHUS

Tpenaxep “Obnako 3Hannii”. buonorus. 5 knacc
Tpenaxep “Obnako 3Hanuii”. buonorus. 6 knacc
Tpenaxep “Obnako 3Hanuii”. buonorus. 7 knacc
Tpenaxep “Obnako 3Hannii”. buonorus. 8 knacc
Tpenaxep “Obnako 3Hannii”. buonorus. 9 knacc

rocy1apCcTBCHHOC ABTOHOMHOC

oOpazoBaHus

“I"oCynapCTBEHHBIN

rocy1apCcTBCHHOC ABTOHOMHOC

oOpazoBaHus

“I"oCynapCTBEHHBIN

rocy1apCcTBCHHOC ABTOHOMHOC

oOpazoBaHus

“I"oCynapCTBEHHBIN

. O00 «Du3ukon Jlady.
. O00 «®u3ukon JIady.
. O00 «®u3ukon JIady.
. O00 «®u3ukon JIady.
. O00 «®u3ukon JIady.









