MUHHUCTEPCTBO IMNPOCBEIINEHUA POCCUICKOM OENEPAIINNA
MunncTepcTBO 06pazoBanus u Hayku Pecrry6nuku Cesepnast OceTus-Ananus
AIIMAHWCTpAIHS MECTHOTO CAMOYIIPaBIICHHUS T. Bagukapkasa
Mynununansaoe OF0IKeTHOE 06Ie06pa3oBaTENBHOE yUpexIeHHE
cpenuss odmeobpasoBarensHas mxona Ne 34 umenn .. Xeraryposa

PACCMOTPEHO: PACCMOTPEHO: COI''TACOBAHO: gﬂTﬁﬁPﬁﬁﬂAlO:
S0 SNt
3acenanue ILIMO yuwuteneii 3acenaHue 3amecTUTEND . ,c,“f: “:E Téﬁl&i‘b‘fé;f,;
5 J%/@ %4 [Teparoruyeckoro AR 2o
coBeTa AMpEKTOpa [0 Y?’s 5
Pykosoauresns 1IIMO s Q Z% 1=
T bleclide 30 £ IIporokon Nel B2%
‘ ; JIsnukosa H.B.
[TpoTokon Nel or 29.08.2025r

or 28.08.2025r

C yuetom muenus Copera
poauTeneu

ITpoTokomn Ne

oT

AI[AHTI/IPOBAHHAH PABOYASA MIPOTPAMMA

—

Tl I ACUIN?

N

y4e0HOro mpeamMera

v/ /i
/
54

1711 00yYaroIerocs

[

p. / (‘\Z’

i

KJIacca

Jlbd AL G20

00150269

oOpazoBaHms

2025/26 yueOHBIit roj




TMosicHuTEeIbLHAA 3aAMHCKA

O6mast xapakTepucTHKA yueOHoro npeameta «buosorusn»

VYuebHpl npenMer «buoJOrHs» pa3BHUBAET NPEACTABIEHHS O IIO3HABAEMOCTH JKHBOM
IPUPOABI M METOMAX €€ MO3HAaHMsA, OH NO3BOJIIET CHOPMUPOBATH CHCTEMY HAYYHBIX 3HAHUH O
JKUBBIX CHUCTEMaX, YMEHHS UX I0JIy4aTh, IPUCBAUBATh U IPUMEHSTH B )KXU3HEHHBIX CHUTYaIIHsX.

buonorpueckas mnoAroToBka 0OECNEYMBAET IOHMMAaHHE OOYYAOLTUMMCST Hay4YHBIX
NPUHLIMIIOB YEJIOBEYECKOH HEeATEeIbHOCTH B IPUPOJE, 3aKJIaAblBA€T OCHOBBI SKOJIOIHUYECKOH
KYJIBTYPEL, 3I0POBOI0 00pasa JKU3HU.

Meau n3yuenus ydedHoro npeavera «buosorus»

Hensimu n3ydeHust OMONOTHH Ha YPOBHE OCHOBHOTO ODIIEro 00pa30BaHust SIBJIHOTCS

dopMupoBaHHEe CHUCTEMBbI 3HAHHH O IpPH3HAKaX M MpPOLECcCaX KUSHEAESTEIbHOCTU
OUONOTHYECKUX CHCTEM Pa3HOTO YPOBHS OpPraHU3aLIUH,

dbopMupoBaHUE CHCTEMbl 3HAHUN 00 OCOOEHHOCTSX CTPOEHHS, J>KU3HENESTENbHOCTU
OpraHu3Ma 4eJIOBeKa, YCIOBUSIX COXPAHEHHUS €ro 3M0POBbS,

bopMHupOBaHHE YMEHHII MNPUMEHSATh METOMAbI OHOJNIOTMUECKOW HAyKH MJisl H3ydeHHs
OUOJIOrMYECKUX CUCTEM, B TOM YKCJI€ U OPraHU3Ma YeNlOBEKa,

dopmMupoBaHUE yMEHHMH HCIOJIB30BaTh MH(POPMALKMIO O COBPEMEHHBIX IOCTIKEHHUSIX B
obmactu Ouwonoruu musi  OOBSICHEHMSI IPOLIECCOB M SIBJIEHHM KMBOW NPHPOOBI U
XKU3HEIESTEIbHOCTH COOCTBEHHOTO OPraHU3Ma,;

dopmupoBaHue yMeHUH OOBSICHATH POJIb OHOJIOTHMH B MPAKTHYECKOH NESTEIbHOCTH
monel, 3HaueHue OHOJOrMYEeCKOTrO pa3sHOoOOpasus st COXpaHeHWs OHOcdepsl, MOCIEACTBUS
IEesITeIbHOCTH YeJIOBEKa B IIPUPOLIE;

bopMHpOBaHUE HKOJIOTHUECKOH KYJIBTYPhI B LIEJSIX COXPAHEHUST COOCTBEHHOIO 3I0POBbsI
1 OXPaHbl OKPYXKAIOLIEH CPebl.

Hoctiokenne 1neneidt oOecrmeuymBaercss pemeHueM — cienyromux SAIAU:

npuobpeTeHue 3HaHUH 00YJaIOIIMMUCS O XXHBOH IPUPOIE, 3aKOHOMEPHOCTSIX CTPOEHUS,
’KM3HENEATENbHOCTH U CpenooOpasyromeil poiau OpraHu3MOB; YeJIOBEKe KaKk OHOCOLMAaIbHOM
CYILIECTBE; O POJIU OMOJIOrHMUECKOM HAYKK B MPAKTUYECKON NeSITENbHOCTH JIFOIEH;

OBJIaJIeHHEe YMEHHUSIMU MPOBOJIUTH HCCIENOBAHHUS C HCIOJb30BAHHEM OHOJIOTHYECKOrO
obopynoBaHust U HAOJIIOOEHHUS 32 COCTOSTHUEM COOCTBEHHOTO OPTraHH3Ma,

OCBOEHHE IPUEMOB paboThl ¢ Ouosormueckod wuHGOpPMALMEd, B TOM YHCIE O
COBPEMEHHBIX JOCTIKEHUSIX B 00J1aCTH OHOJIOTHH, €€ aHATU3 ¥ KPUTHYECKOE OLIEHUBAHMUE,

BOCIIUTAHUE OMOJIOTHUYECKM UM SKOJOTMYECKM TIPAMOTHOM JIMYHOCTH, TIOTOBOMK
COXpaHEeHHUI0 COOCTBEHHOTO 37I0POBhS M OXPaHbl OKPYIKAOLIEH CPeIbl.

I puHIUNBI ¥ NOAX0AbI K PeATH3ALMH MPUMEPHOH aJanTHPOBAHHOH

NPOrpamMMblI
IIpakTryeck BeCh TEOPETHUECKHi y4eOHbIH MaTepuan MpPOrpaMMbl IO MPEIMETY
«buonorus» moctyneH mns Bocmpusitusi oOydarommumucs ¢ HOIA, u



OCHOBHBIE ITOHSATHUS TAHHOI'O Kypca MMM YCIIEIIHO YCBAUBAIOTCS, IIOCKOJIbKY U3yUueHHe OMOJIOrvu
OCHOBAHO Ha KOHKPETHBIX OHOJIOrMYECKMX 00BEKTaX OKPYIKAIOIIEero MHUPa — XKUBBIX OPraHU3Max
CBOEH MECTHOCTH, 3HakOMbIX oOydaromumcs ¢ HOJIA u3 HakOIJIEHHOrO >KM3HEHHOTO OIIBITA.
Onnako B CBsI3U C OCOOEHHOCTSMHM Pa3BUTHUS IBUraTenpbHON cdepbl oOyuaromwmxcs ¢ HOIA
BBITNIOJIHEHHE OoJblell 4acTH 1abOpaTOPHBIX M IPAKTHUECKHX paboT mporpaMmbl Kypca MMH
3arpynHeHo. IlosTomy BeImosHeHHME JAaDOPATOPHBIX UM MPAKTHUECKHMX pabOT  MOXKET
OCYILECTBIIITECS C HCIIOJNB30BaHME LM(PPOBOH 0OpasoBaTeNbHOW Cpembl. BHUPTYaJIbHBIX
naboparopuii, obpazosarenbHbix MaTepuanoB MOIIL POII u cetu MuTepHer.

IlenecooOpa3sHO TNpoBeNEeHHE O3KCKYPCHM B MPUPOMYy, U JKMBOHW YroJIOK, TaK Kak
OOJIBIIMHCTBO H3Yy4aeMbIX OOBEKTOB M SIBJICHWH, MPEIYCMOTPEHHBIX MPOrPAMMOM, HOCTYIIHBI
HeroCpenCTBEHHOMY HaOJI0 IEHHIO 00y4arOIUMUCS. AxTyanbpHO HCIIOJIb30BaHHE
00pa3oBaTeNnbHON CpeAbl POJHOIO rOpPOAa MM Kpas B Ka4deCTBE IOCEIIEHUS OMOJIOrMYECKHX
My3€€B, WM IPOBEINEHHE BUPTYAIbHBIX 3KCKYPCHH C IOCIENYIOLIUM pEIIeHHEM MPaKTHKO-
OpPUEHTUPOBAHHBIX 33a4.

IIpn peanuzanuu npuHimna nuddepeHurpoBaHHOrO (MHAMBUAYAILHOTO) MOAXONA B
obydyenun Ouonormu ydamuxcsi ¢ HOJIA HeOOXOOMMO YYHTBIBATE YPOBEHb PA3BUTHSI
MaHyaJbHbIX HAaBBIKOB OOydJaromuxcs. YUHTENb B Ipolecce OOydYeHHs OIpenesier
BO3MOXXHOCTH y4Yall[UXCsl BBINOJIHATH ITMCbMEHHbIE pPabOThbI, I0JIb30BAThCs J1a00OPaTOPHBIM
000pyZIOBaHHEM B IIPOLIECCE BBINIOJHEHMs MPAKTHUECKHMX H JlabopaTopHbix pabor. Tak xe B
npouecce OOy4eHHs OWOJIOTMH, YYUTEN0 HEOOXOOMMO VYMUTHIBATH YPOBEHb U Ka4YeCTBO
pa3BUTHs YCTHOH 3KcIpeccuBHOM peun obyyaroutuxcst ¢ HOJIA. TIpu HemocTaTOYHOM ypOBHE ee
pasBUTHS HEOOXOMMMO HCIOJB30BATh TAKUE METOMBI TEKYLIErO W IPOMEXYTOYHOTO KOHTPOJIS
3HaHWM y4Yaluxcs, KOTOpble Obl OOBEKTHBHO MOKAa3blBAJIH PE3yJbTATHBHOCTb HX OOYYEHHS.
Hanpumep, ogHo#t u3 GOpM KOHTpPOJISI pe3ysIbTATOB yueOHOW HEATENbHOCTH OOYYaroIUXCs C
HOJA sBnsieTcst HCIIOJIB30BaHHUE 3JIEMEHTOB IIPOrpaMMUPOBAHHOIO KOHTpOIIs (nepdokapT), rae
B TaONUIly 3aHECEHbl BOMPOCHl U OTBETHL. OOyHaOIIUMCSI OCTAETCsl MOCTABUTH TOJBKO 3HAK
COOTBETCTBHsI «+» Ha IEpecedyeHHH KOHKPETHBIX CTPOK. Takas ¢opma mpoBEepKH 3aHHUMAET
MHHHMMAaJIbHOE KOJIM4eCTBO BpemeHd. OOpasipl KapT MOXeT pa3paboTaTh MU CO3HaTh B
UHTEPAKTUBHOM (opMaTe yd4uTenb B COOTBETCTBUM C WHAMBHUAYAJIbHBIMH BO3MOXHOCTSIMHU

o0y4aroImuxcsi, XapakTepoM MpPOMOEHHOr0 MaTepHana M JKEJAEMbIMHM PE3YJIbTATAMH €r0
YCBOEHUSL. :

Kpaesemueckuii mnpuHLMI B 0O0y4eHHM OHOJOTMH TIO3BOJISIET CTPOUTH OOydeHHe
OMOJIOTHM COTJIACHO OMUAAKTUYECKOMY MPABHUIY «OT U3BECTHOTO K HEU3BECTHOMYY, KOT OJIM3KOTO
K JaJexkoMy», HaOmomaTh B 3HAKOMOW MECTHOCTH, B IIOBCEOHEBHOH OOCTaHOBKE
OMOJIOTHYECKYI0  NEeHCTBUTENBHOCTb,  PE3YyNbTaThl  HAOMIOJEHWH  KCIONB30BaTh IS
GopmMupoBaHUs NOHATHH, T.€. YCTPaHATb aOCTPAKTHOCTb OHOJIOTMYECKMX HOHSATHH M HX
MEXaHH4YeCKOe YCBOEHHE MpHUIaTh BCeMy OOY4YEHMIO, a HE TOJIbKO YCBOEHHIO OHOJOTHH,
NPAKTHYECKOE 3HAYeHHE, DEealM30BbIBATH MEXIPEIMETHbIE CBS3H, CBs3aTh y4eOHyIO U
BHEKJIACCHYI0  palbOTy OpraHM30BBIBATb  PEANbHYI0  INPUPOJOOXPAHUTENBHYIO  paboTy
OCYIIECTBISITh  MPOQOPHEHTALMI0O C y4eTOM MECTHBIX YCJIOBHH pemarb mnpobiaemy
PAILMOHAJIBHOTO IPUPOJOIOIb30BAHMS, OCYIIECTBIEHHS CTPATErMU YCTOHYMBOIO Pa3sBUTHUS B
macitabax Poccun u mupa.



OCHOBHBIM AUOAKTUYECKHUM CPEACTBOM o6yquH51 ouonorud B OCHOBHOI IIKOJIE
SIBJISIETCSL yueOHO-TIPaKTHYECKAask IESITEIbHOCTh B PAMKAX CHCTEMHO- JIESTEIbHOCTHOIO MOIX0/Ia.
Ocoboe 3HaueHHE MMEIOT NMPOAYKTHBHbIE TEXHOJOIHH IPEroAaBaHusl. pOoOIeMHO-TIIPOEKTHBIE,
HUKT. A Tarxe npuniun auhdepeHIHpPOBaHHOIO MHOAXoAa. B mporecce u3ydeHus Kypca
HCIIONB3YIOTCA Kak 00mmey4yeOHble, Tak U CIIeLHaIbHbIE METOIBI AEATEIbHOCTH.

OCHOBHBIE METOIBI, TNPUMEHseMble TIpH OOyueHHH OHOJIOTHM, HarJBIOHbIE U
IPaKTHYECKHE, KOTOPbIE UCIOJIB3YIOTCSA B COYETAHUH CO CIOBECHBIMH MeTonamu oOydenus. U3
NPAaKTUYECKUX METONOB o0OydeHus cienyeT ocobo BbienuTh HaOmomenue. B mporecce
HaOmoieHnii 00yJaroluecs: y4aTcst BBIIBIATD CYIIECTBEHHbIE NPU3HAKA U CBOWCTBA OOBEKTOB U
SBIEHUA OkuBOM npupombl.  OpraHusauus HaOmMoOmeHHH HeoOXomuma il PasBUTHUS
HaOMONATENbHOCTH M aKTHBH3ALMKM  IIO3HABATENLHOW  NEATENBHOCTH  OOYHarOIIMXCH,
(GopMHpOBaHUsA CHUCTEMBI 3HAHHI O MHOrOOOPa3sMU PACTEHHMI M >KMBOTHBIX, OCOOEHHOCTSIX HX
CTPOEHHUS U Cpenbl OOMTaHMS.

ITponiecc 0Oy4eHust OMOJOTHM CTPOMTCSI HA IMMPOKOM HCIOJIb30BAHUM HATJISIAHOCTH B
COOTBETCTBUHM ¢ 00muMH npasmiamu. OQHAKO B YaCTHOCTSIX Mpu 00yueHuy yuamuxcs ¢ HOJIA
MX IPUMEHEHHNE OTIMYAETCS ONPENENICHHBIM CBOE0OpasueM, YTO MO3BOJISET YIUTHIBATh

e 3aMeIJICHHbIH TeMIT HOPMHUPOBAHMS SHAHUIA,
. YTOMIISIEMOCTb;
. MO3HABATEJIbHYIO [TACCUBHOCTD.

B cBs3u ¢ BBICOKOH CTENEHBIO MCTOLIAEMOCTH BHUMAHMS U MPeodIagaHHeM Y MHOIMX
obyuaromuxcst ¢ HOJIA Henpou3BOJBLHOCTBE) BHMMAHMS Hall MPOM3BOJBHBIM HEOOXOmUMA
CMEHa BUJIOB JIEATEIbHOCTH Ha ypoke (4epenoBaHHE YCTHOW M MHCbMEHHOM paboThl, paboThI ¢
HArJSAHBIM MaTepuanoM, paboTel HA KOMIIBIOTEPE U T. 1.). YUHTHIBAas OCOOEHHOCTH PasBUTHsI
namsaTH y obyuaromuxcst ¢ HOJIA, nenecoobpasHO NpHUMeEHEHUE Ha Pa3jiMuHBbIX 3Tarnax ypoka
npuéMa MHOTOKPATHOTO IOBTOPEHHS] M3y4aeMbIX NMOHATHH. Tak kak JBUraTeNbHasl IMaMsTb Y
00yJaroluxcst pa3sBHBAETCS C ONO3OaHMEM W CBOEOOPasHO, a MeXaHWU4YecKas MaMsTh
npeobnagaeT, MM TPYAHO 3alOMHHTH I[OCJIENOBATENBHOCTh MAEWCTBMH IIPU BBINTOJHEHUH
PasIMYHBIX YNPOKHEHWH M 3afaHUil Ha NMOHMMaHue Omojorudeckux sBieHuid. IlosTomy mpu
BBINOJIHEHUH 3aJaHUH, CBA3AHHBIX C HAOJMIONEHUSMH 32 OMOJNIOTHUECKMMHU O0bEKTaMU, 3aaHMiA
Ha TOHMMAHHME CYIIHOCTH SIBIIEHMsI JKEJNATEJbHO MHCIIONBb30BATh AJITOPUTMbI BBIIOJHEHUS
3ajaHui, YETKHE MOCIENOBATENbHbIE HHCTPYKLIHUH.

XapaxkTepucTHKA 0CO0OBIX 00pa30oBaTeIbHBIX NOTPEOHOCTEIH

— HeoOXOIMMO HCHONb30BaHME CHELMAIbHBIX METOZOB, MPUEMOB M CpeZCcTB oOyueHus (B
TOM  4YHCJI€  CIELHMAJIM3UPOBAHHBIX  KOMIIBIOTEPHBIX M ACCHCTUBHBIX  TEXHOJIOTHI),
00eCreunBaONX pealu3aiio «OOXOAHBIX MyTei» o00yueHws, HampuMep, HCIOIb30BAHUE
BUPTYaJIbHOH OHONOrHUeckoit 1abopaTopum.

— IPEOIMETHO-TIPAKTUYECKUH Xapakrep  00ydeHH:0O OMOJIOTHH M YIPOIIEHHE CHUCTEMBI
yueOHO-II03HaBaTeNbHbIX 3a/1a4, pelllaeMbIX B IIpoliecce 00pa3oBaHMUs,

— CHeUHaJbHOE OOyuUeHHE «IIEePEHOCY» CPOPMHPOBAHHBIX OHUOJOTMYECKUX



3HAHMIH M yMEHHH B HOBble  CHUTyalUH B3aMMOJIEHCTBUS C  OKpy»KaroIuei
IeHCTBUTENBHOCTEIO;

—  chneluajbHas IOMOLIb B Pa3BUTHHU BO3MOKHOCTEHN BepOabHOM U
HeBepOabHO KOMMYHHKALIMHI Ha ypOKax OHOJIOTrHHy,
— obecnieueHue 0co0O#  TPOCTPaHCTBEHHOMN 1 BpEMEHHON  OpraHu3aluu

00pa3oBaTenbHON Cpenel,
— HeoOXOIMMO HCIIOJIb30BaHKUE OMNOp C AeTanu3auuell B GopMe alrOpuTMOB AJIs
KOHKpEeTHU3aLMH1 IeHCTBUI IPH CaMOCTOSATENbHON padoTe.

Mecto yue6HOro npeamera «buosiorus» B yue6HOM IJiaHe
B cooterctBun ¢ ®I'OC OOO Ouonorus sBisieTcss O0s3aTENBHBIM INIPEIMETOM Ha
YPOBHE OCHOBHOTO o0mero oOpasoBaHus. JlaHHAas mporpaMMa MPEenyCMaTPUBAET H3y4YECHHE
oumoyoru ¢ 5 mo 6 xmacc — 1 uwac B Hememro, B 7—10 kyaccax — 2 udaca B Hememwo. B
TEMaTH4YeCKOM IUIAHUPOBAHUH JJIsl KKIOTO Kjacca Mpediaraercs pe3epB BPEMEHU, KOTOPBIN
yUUTENb MOJKET MCIOJNb30BaTh IIO CBOEMY YCMOTPEHMIO, B TOM 4YHCJIE€ i1 KOHTPOJBHBIX,
CaMOCTOSITENIbHBIX paboT 1 0600IIAOIIIX YPOKOB.

Copep:xkanne yueoHoro npeamera «buosiorus»
5. kaace

1. Buoaorus — Hayka o KuBOIi pupoae

Ionsitue o »xu3Hu. [Ipu3HaKK KUBOTrO (KJIETOYHOE CTPOEHHE, NMHUTAHWE, IbIXAHHUE,
BbigeneHre, pocT U ap.). OObEeKThl XUBOW M HEXHBOW MPUPOABbI, MX cpaBHeHHe. JKuBas u
HEXUBAasi IPUPOIA — EOHHOE LENIOE.

buonorus — cucrema Hayk O >kuBOH mpuponme. OCHOBHBIE pa3menbl OHOJOrUU
(boTaHmKa, 300JI0THS, SKOJOTWS, LMTOJIOTHs, aHaTOMus, Gusuonorus u ap.). IIpodeccuw,
CBsI3aHHbIE C OMOJIOTHEl: Bpay, BETEpPHUHAP, IICHXOJIOT, arPOHOM, XXUBOTHOBOA ¥ Ip. (4-5). CBsi3b
Ouonoruu ¢ OpyruMu Haykamu (MaTemaTuka, reorpadus u ap.). Poab OHOJOrMH B MO3HAHUU
OKPY’KAIOLIEr0 MUPA U MPAKTHUECKOMH EATETbHOCTH COBPEMEHHOTO YEIOBEKA.

Kabuner Ouonoruu. IlpaBuna moseneHuss U paboTel B kabuHeTe ¢ OMONIOTMYECKUMH
npuboOpaMu 1 HHCTPYMEHTaMH.

buosoruvyeckue TEPMHUHBI, TOHATUS, CUMBOJBI. VCTOUYHHKH OHOJIOTHYECKHMX 3HAHUM.
ITouck wHpOPMALMK C MCIOJb30BAHUEM PA3IMYHBIX KMCTOYHUKOB (HAYUHO-TIOMYJIApPHAS
JUTEpaTypa, ClIPaBO4HUKH, MIHTEpHET).

2. MeToibl H3y4eHHMs }KUBOM MPHPOAbI

HayuHble MeTOIBI M3yUeHHUS JKUBOW IPHUPOIBL: HAOMIONEHUE, SKCIIEPUMEHT, OIHUCAHMUE,
u3Mepenue, kinaccuukanus. YCTPOHCTBO YBEIUYUTENbHBIX MPUOOPOB: JyNbl ¥ MHKPOCKOIIA.
[IpaBuna paboThI C YBEIUIUTENbHBIMU TPHOOPAMHU.

Meron omnucanusi B Ouojoruu (HArJISIIHBIN, CIIOBECHBIN, cxeMaTH4eckuil). Meron
u3MepeHus: (MHCTPYMEHTBhI H3MepeHus). Merton KiacCH(PUKAIMM OpPraHM3MOB, INPHMEHEHHE
IBOMHBIX Ha3BaHUM opraHu3moB. HabroneHue 1 9KCIIepUMEHT Kak BEAyLIHe METOIbI OHOJIOT UK.

Jlabopamopnvie u npakmuuecxue pabomyr’

1. Usyuenne naGopaTopHOro 00OPYHOBAHMS: TEPMOMETPHL, Bechl, dHamku Ilerpw,
npobupku, Mensypku. IIpaBuia paboTel ¢ 0OOPYNOBaHHEM B IIKOJILHOM



KaOuHeTe.

2. O3HaKoOMJIEHHE C YCTPOMCTBOM JIyIIBL, CBETOBOTO MHUKDPOCKOIa, NpaBujia paboTel ¢
HUMH.

3. O3HaKOMJIEHUE C PACTHTENBHBIMH U JKHBOTHBIMH KIETKAMHX TOMATa M apOysa
(HatypanbHble npemapathbl), HHY30pud TyQenbku M rumpsl (TOTOBBIE MHUKpOIIpernapaThl) ¢
TIOMOILLIO JIyTIbI U CBETOBOTO MUKPOCKOIIA.

IKCKYpCuu uni 6U0e09KCKypCuu

Osnanenue METOIAME H3y4EHHUs KUBOM MPUPOIBI — HAOIIONEHUEM 1 SKCIIEPUMEHTOM.

3. Opranu3mel — Teia KABOJ MPHPOABI

Ionsitue 06 opranusme. JlosnepHbIe U SIEPHBIE OPraHU3MBL.

Knerka u eé orkperrue. Kierounoe crpoenme oprammsmos. Ilurosorus — Hayka o
ietke. Kierka — HanMeHbIlas eNVHHIA CTPOCHMsS M OKU3HENESTENHbHOCTH OPraHH3MOB.
CrpoeHue KIETKH N0/l CBETOBBIM MHKPOCKOIIOM: KJIETOYHAs: 060JI0UKa, IUTOIIA3MA, SIPO.

OZIHOKJIETOUHbIE W MHOTOKJIETOYHBIE OPraHu3Mbl KJIETKH, TKaHH, OpPraHbl, CHCTEMbI
OpraHoB.

JKusHenesTenbHOCTh  OpraHM3MoB.  OCOOEHHOCTH — CTPOEHHS M IPOLIECCOB
XKU3HENIEATEILHOCTH Yy PACTEHMH, XKUBOTHBIX, OaKTepuii U rpuboB.

CBolicTBA OPraHU3MOB: TMTAaHME, [bIXAHUE, BBIIEJNEHHE, NBUKEHHE, Pa3sMHOXKEHIE,
pasBUTHE, Pa3APaXKMMOCTb, IPUCIOCOONIEHHOCTh. OpraHusM — eqUHOE LIEJI0e.

Pa3HooOpasue opranusmMos u ux Kiaccudukanust (TaKCOHbI B GHONOIMH: IApCTBA,
TUIIB! (OTAENbI), KIACCHI, OTPsiAbl (IOPSAKHM), CEMEHCTBA, POMbL, BHILL.
Bakrepuu n Bupycel kak GopMel xu3HK. 3HaueHue GakTepuil U BUPYCOB BIPUPOIE M
B JKH3HM YE€JIOBEKa.
Jlabopamopuywie u npaxmuyeckue pabomsi
1. M3yuenue KIETOK KOXKHIILI YEIIyH JTyKa ITOX JIyIOil ¥ MUKPOCKONIOM (Ha mpuMepe
CaMOCTOSATENBHO TPUrOTOBJIEHHOIO MUKPOIIPENAPATa).
2. O3HaKOMJIEHHE C IPUHLUIIAME CHCTEMATHKH OPTraHU3MOB.
3. Habmronenue 3a notpebiaeHreM BOIbI PACTEHHEM.
4. Opranusmsl U cpeaa o0UTAHMS
IlonsTue o cpeme obutaHus. BopHas, Ha3eMHO-BO3IyINHAS, IIOYBEHHA,
BHYTPHOpraHu3MeHHas cpenbl oburanus. IlpencraBurenu cpen oburanus. OcobeHHOCTH cpen
o0Ouranus oprasu3mMoB. IIpucrnocobaenus opraHu3MoB K cpene obutanus. Ce30HHbIE H3MEHEeHMs
B )KU3HU OPTraHU3MOB.
Jlabopamopnvwie u npakmuyeckue padomer
BeisBnenne mnpucnocobimeHui OpraHu3MoB K cpene oOuraHust (Ha KOHKPETHBIX
IpUMepax).
IKCKypCuu unu 8U0e03KCKypcull
PacTuTenpHbIH 1 XKUBOTHBIH MHP POIHOTO Kpast (KpacBeneHue).
S. IlpupoaHbie coodiecTBa
IlonsiTue o npupomHoM cooOmecTBe. B3aMMOCBSI3M OPraHU3MOB B TIPUPOIHBIX
coobmecrpax. Ilumesble cBsisu B cooOmiectBax. IluineBble 3BEHbS, LENA M CETH MUTAHUL
ITpoussonuTeny, NOTPEOHTENH M PA3PyLIMTENH OPraHHYECKMX BELUIECTB B  MPUPOIHBIX
coobmectBax. Ilpumepr! NPUPOAHBIX



cooOriiecTs (Jiec, Py, 03epo | JIp.).

HckyccTBeHHBIE COODOLIECTBA, MX OTIMYHUTENbHbIE MPU3HAKM OT  NPUPOIHBIX
coobmectB. [IpHuMHBI HEYCTOMYMBOCTH HMCKYCCTBEHHBIX COOOMIECTB. POJIb HMCKYCCTBEHHBIX
COOOIIECTB B )KU3HHU YEJIOBEKA.

TIpuponusie 30HbI 3emiy, ux oburarenu. @nopa u GayHa TPUPOTHBIX 30H.
JlanamadThl: IPUPOAHBIE U KYJIbTYPHBIE.

Jlabopamopnvie u npaxmuyeckue pabomet

Hsyuenue MCKyCCTBEHHBIX COOOIIECTB M MX obuTaTeneil (Ha mpuMepe axBapuyma u
ap.).

DKCKypcuu unu 8U0e03KCKypcull

1. Msyuenue npupopHsix cooOuecTs (Ha MpUMepe Jieca, 03epa, NPy, Jyra U fp.).

2. Vsy4eHue Ce30HHBIX SABJIEHUH B XKU3HH IPUPOTHBIX COOOIIECTB.

6. ’Kuasi npupoaa u 4ei0oBex

H3MmeHeHUs1 B MpUpPOZE B CBSI3H C PAa3BUTHEM CEJIbCKOTO XO3sIMCTBA, MPOM3BOMCTBA U
POCTOM HYHCJIEHHOCTM HaceJeHWs. BiusHHe yeloBeKa Ha JKMBYIO MPUPOAY B XOME HUCTOPHH.
I'mobanpHbIe 3KONOrHUecKre IpobieMbl. 3arpsisHeHHe BO3MYIIHON U BOAHOM 00oyovek 3emiiy,
NOTEpPH INO4YB, HX IHpenoTspaiieHue. IlyTH coxpaHeHHs OHOJOTHYECKOro pasHOOOpasus.
OxpansiemMble TEPPUTOPUM (3ATOBENHMKHM, 3aKa3HHUKH, HAIIMOHAJIbHBIE MapKH, MaMSITHUKU
npupoasl). Kpacnast kuura P®. Oco3HaHue KU3HH KaK BEJMKOMN IIEHHOCTH.

IIpaxmuueckue pabomuoi

IIposenenne axkuuu mno ybopke Mycopa B OnrpkaiineM Jjecy, mapke, CKBepe WM Ha
MIPUILKOJIbHON TEPPUTOPHUH.

S KJIIACC

1. PacTurenbublii opranusm

boranuka — Hayka o pacreHusix. Pasmennl OoTaHukd. CBsi3b OOTaHHUKH C OPYTHMH
HayKaMM U TeXHUKOH. OOIue npusHaku pacTeHUH.

PasnoobOpasue pacTenuil. YpOBHU OpraHU3alMKd PACTUTEILHOIO OpraHu3Ma. Briciiue u
Hu31ue pacteHust. CriopoBble U CEMEHHbIE PACTEHUS.

Pacturenbnas kinerka. M3yueHue pacTUTENbHON KIETKH IOJ CBETOBBIM MUKPOCKOIIOM:
KJIeTouHasi 000JI0uKa, sOpo, LUTOIUIa3Ma (IIACTHIBI, MHTOXOHIPWUHM, BAKyOJH C KJIETOUHBIM
cokoM). Pacturenbuble TkaHu. YHKIIUH PACTUTENIBHBIX TKaHEH.

Opranel ¥ cUCTeMbI OPraHoB pacTeHuil. CTpoeHre OpraHoB PaCTUTENBLHOIO OPraHU3Ma,
MX POJIb ¥ CBSI3b MEXKIY COOOH.

Jlabopamopnuie u npaxmuyeckue pabomut

1. MsyueHnue MUKPOCKONHUHYECKOTO CTPOEHHMS JIMCTA BOJHOTO PACTEHHSI IIOIEH.

2.  H3syueHue CTPOEHHUS PACTUTENbHBIX TKAaHEH (MCIOIb30BAaHHE MUKPOIIPENapaToB).

3. U3yueHne BHELIHETO CTPOEHMUsI TPABSIHUCTOTO LIBETKOBOTO PACTeHMs (Ha XHUBBIX HIIH
repOapHbIX SK3EMILISIPAX PACTEHHI): MACTYIIbs CyMKa, Pe/lbKa AMKas, JTIOTHK €KUM 1 ap.).

DKCKypcuu unu 8U0e0IKCKypcull

O3HakOMJIEHHE B IPUPOJIE C LIBETKOBBIMH PACTEHUSIMHU.

2. CTpoeHHe B JKU3HENEATENHHOCTD



PACTHTEJIbHOI0 OPraHu3Ma
Iumanue pacmenus

Kopenb — opran mouBeHHOro (MHHEPAJIbHOr0) nMUTaHusA. KOpHU U KOPHEBBIE CHCTEMBL
Bunpl KOpHE# 1 THITBI KOPHEBBIX CHCTEM. BHellIHee U BHYTpEHHEE CTPOEHHE KOPHSI B CBSA3H C €r0
byukuusimu. Kopreso#t uexnuk. 30HbI kopHs. KopHesbie Bosocku. Poct xopHs. Ilornomenue
KOPHSIMH BOJbI M MHHEPAJIbHBIX BEINECTB, HEOOXOOMMBIX PAaCTEHHMIO (KOpHEBOE HaBIICHHE,
ocmoc). Bunomsmenenue xopHeil. Ilousa, e€ momoponue. 3HaueHue OOpPabOTKU IOUBHI
(okyunBaHME), BHECEHHS YOOOPEHHH, NPOPENKMBAHUS TPOPOCTKOB, IIOJHMBA [UI JKU3HU
KyJIBTYPHBIX pacTeHuil. I unpononuxa.

IToGer u mouku. JlucropacmosnoxkeHne U yucroBas Mmo3awka. CTtpoeHuwe W (GYHKIUH
nucta. Ilpoctbie U cioxHblE JUCThS. BumonsmeHenus nucteeB. OCOOEHHOCTH BHYTPEHHErO
CTPO€HMsl JIUCTa B CBS3M C €ro (PyHKUMAMM (KOXKUIIA U YCTHHIA, OCHOBHAS TKAaHb JIUCTA,
NpoBOAsLIME ITy4KH). JIMCT — oprax Bo3aymHoro nurasus. @orocunres. 3HaueHne GOTOCHHTE3A
B IIPUPOJZIE U B XKU3HU YEJIOBEKA.

Jlabopamopnuie u npaxmuyveckue pabomuoi

1. Ysyuenue cTpoenus KOPHEBBLIX CUCTEM (CTEPIKHEBOI M MOUKOBATOI) Ha IPUMEPE
repOapHbIX SK3EMITISIPOB MJIH )KUBbIX PACTEHHIA.

2. VI3yueHne MUKPOTIPENAPATA KIETOK KOPHSI.

3. Uzy4eHue CTPOEHNS BETETATUBHBIX ¥ FeHEPATUBHBIX T0YEK (Ha MPUMEPE CUPEHH,
TOIIOJISL ¥ 1IP.).

4, OsnakomiieHue @ BHELITHUM CTPOEHHEM JICTHEB U
JIMCTOPACIIONIOKEHNEM (Ha KOMHATHBIX PACTEHUSX).

5. MUsyuenue MHKPOCKOIIUIECKOTO CTPOEHUS mucta  (Ha  TOTOBBIX
MHKpOIIpernaparax).

6. Habmonenue nporecca BBIJEJICHUS KHCJIOpOaa Ha  CBETYy

aKBapUyMHBIMU PACTEHUSIMH.

Hvixanue pacmenus

Hpixanue kopHs. PbIxyneHue MouBbl Ui yAyYINEHUS [AbIXaHWsS KOpHEH. YCIOBHS,
TMPENATCTBYIOIINE IbIXaHWIO KOpHe#. JIMCT kax opraH AbxaHust (YCTBUUHBIN amnmapar).
Iloctynnenne B Juct arMochepHoro Bo3nyxa. CuibHas 3amnbUIEHHOCTH BO3AyXa Kak
NPErsITCTBUE IS IbIXaHus JucTheB. Crebenb kak OpraH AbIXaHus (HaJUYMe YCThUL] B KOXKHULE,
yeyeBnuek). OcoOEHHOCTH IbIXaHWS pacTeHWil. B3auMocBA3b ObIXaHUS PAaCTeHHs C
poTocunTE30M.

Jlabopamopnyeie u npaxmuyecxue pabomer U3yueHue posiu

PBIXJIEHHUS ISl IbIXaHus KopHeH. Tpancnopm eewjecme 6

pacmenuu

Heoprauuueckue (Boma, MUHEPAJIbHbBIE COJIH) M OpraHH4Yeckye BelecTsa (OeKu, SKUpBI,
YTJI€BOMIbI, HYKJIEMHOBbIE KUCJIOTBI, BUTAMHHBI U Ap.) pacTeHus. CBs3b KIETOYHOTO CTPOEHUS
crebnst ¢ ero Gyukumsmu. Poct crebns B aauHy. KnerouHnoe crtpoeHue crebist TPaBsIHUCTOIO
PaCTEeHMs: KOXKHILIA, TPOBOMSIINE ITy4YKH, OCHOBHAs TKaHb (mapenxuma). Kmerounoe crpoenue
crebnst npeBecHOro pacreHusi: kopa (rmpoOka, ny0), xamOuii, ApeBecHMHa M cepaueBuHa. Poct
crebnst B Tonuuny. [IpoBopsiiiie TKaHU KOPHs. TpaHCIOPT BOABI M MUHEPAJILHBIX BEIIECTB B
pacTeHuu (COCYZbI APEBECHHBI) — BOCXOSIIMIT TOK. Mcnapenue Bozbl uepes crebenb U JIUCThs
(Tpancriuparyst). Perymsiust ucrnapeHus BOAbI B PAaCTEHUU. BiMsHME BHEIIHMX YCIOBMH Ha
MClapeHue BOMbL TPaHCHOPT OPraHUYECKUX



BEILIECTB B PAaCTeHMU (CUTOBUAHBIE TPYyOKH Tyda) — HHCXOmsuil Tok. IlepepacnpeneneHue u
3aracaHue BEIIECTB B pacTeHuu. BumousMenénHele moOeru: KopHeBuIle, KiybeHb, TyKOBHIA.
Hx cTpoenue; OHONOrHuecKoe 1 XO3sIMCTBEHHOE 3HAUEHHUE.

Jlabopamopnyvie u npaxmuyeckue pabomeor

1. O6Hapy:xeHne HEOPraHMIECKHIX U OPraHUIECKUX BELIECTB B PACTEHIH.

2. PaccmaTpuBaHHE MEKPOCKOIIMYECKOTO CTPOEHMs BETKH JepeBa (Ha FOTOBOM
MHUKpOIIpenapare).

3. BoisiBieHHE — NepeIBIKEHHUS BOAbBl M  MHHEPaJbHBIX BEILECTB  IIO
IPEBECHHE.

4. ViccnenoBanue CTPOEHMS KOPHEBHINA, KITYOHS, TYKOBULBL.

Pocm pacmenusn

O6pasosarenburie Tkamu. KoHyc Hapacraums mnoGera, poCT KOHYMKA KOPHSIL.
Bepxyueunblil 1 BcTaBouHbIH pocT. PocT KOpHS 1 cTe6ist B TomuuHy, kambuit. O6pasoBaHue
FOJMYHBIX KOJIEL y IPEBECHBIX PACTEHUH. BiusHue GUTOropMOHOB Ha POCT pacTeHusi. Poctosbie
ABIDKEHMST pacTeHuil. PasButue mobera us mouxu. BersineHue noGeros. YmpasieHue pocToM
pacteHusi. DopmMupOBaHHE KPOHBL IIpUMEHEHHMe 3HaHMI O pPOCTE PACTEHHS B CENHCKOM
X03sicTBe. Pa3BuTie OOKOBBIX MOOETOB.

Jlabopamopuvie u npaxmuveckue pabomer

1. Ha6nropenue 3a poctom KopHsi.

2. HabnropieHue 3a pocToM robera.

3. Onpenenenue Bo3pacTa AepeBa 110 CITAIY.

Pasmnoosicenue pacmenus

BereratuBHoe pa3sMHOXKEHHME LIBETKOBBIX pACTEHMH B NPUPOHE. BereraTuBHOE
pasMHOXEHUE KyNbTypHBIX pacteHuid. Knonel. CoxpaHeHHME NPU3HAKOB MAaTEPUHCKOIO
pacrenusi. X03gHCTBEHHOE 3HAUEHHE BET€TaTHBHOIO pa3MHOXeHus.. CemeHHOe (FeHEPATUBHOE)
pasMHOxeHue pacrenuid. Iierku u couserus. OnputeHue. IlepexpécTHoe omblieHHE (BETPOM,
JKMBOTHBIMH, BOJIOH) M camoomnblieHue. [[BoitHoe omnonoTeopenue. HacnenoBanue MpU3HAKOB
oboux pacrenuil. OOpasoBaHue IJIONOB M CeMsiH. THIbI TUIOAOB. PacmpocTpaHeHue MIONOB U

cemsiH B npupoze. CocTaB U CTpoeHUE CeMsH. Y CIOBHS IpopacTaHus ceMsiH. [IoAroToBka ceMsi
x nioceBy. PasButue npopocTkos.

Jlabopamopusie u npaxmuveckiue paboniv

1. Osnanenue mpuéMamu BereTaTMBHOTO Pa3MHOMKEHHs PACTEHHH (YepeHKOBaHUE
noOeroB, 4epeHKOBAHKE JIMCTLEB M Ip.) Ha NpUMepe KOMHATHBIX PACTEHHH (TpamecKaHIWs,
CEHIT0JIMS, OErOHUs, CAHCEBbEPA U JIP.).

2. W3y4eHue CTpOEHHUS LIBETKOB.

3. OsHakoMJIeHHE C Pa3IUYHBIMU TUTIAMH COLIBETHIA.

4. 3yuenne CTPOEHHUS CEMSTH JIBYIONbHBIX PACTEHHIA.
5. UsyueHue CTpOEHUsI CEMSTH OHO/IOJIbHBIX PACTEHHUI.

6. OmpeneneHne BCXOXKECTH CEMSH KyJbTYPHBIX PACTEHHH U TOCEB WX B
TPYHT.
Pa3zeumue pacmenus

PasButue nsetkoBoro pacreHus. OCHOBHbIE Nepuonbl pa3BuTHsA. Lluki
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