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HNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo OWOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro OOpa30BaHUS COCTAaBJICHA Ha
OCHOBe TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON IMPOrpamMMbl
OCHOBHOro ob0miero oo6pazoBanus, npeactaBieHHbBIX B @I'OC OOO, a Ttakxke denepalbHON
paboueit mporpamMmbl BOCIIUTAHHUSL.

[IporpaMmma mno Owuonoruu HampapieHa Ha (GOPMUPOBAHHUE €CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH OOYYaIOIIUXCs U OPraHU3alMI0 W3YYeHUs] OMOJIOTHH Ha JEATEIIbHOCTHOW OCHOBE.
B nmporpamme mo GuOSIOTHH YYUTBHIBAIOTCS BO3MOXKHOCTH y4€OHOTO IMpEeAMETa B peanu3allud
tpeboBanuii ®I'OC OOO Kk nIaHUPYEMbIM JUYHOCTHBIM U METAIIPEIMETHBIM pe3ysibTaTaM
oOydeHHs, a TakKe pealu3alus MEXIPEIMETHBIX CBS3eM €CTeCTBEHHO-HAYYHBIX Y4YEeOHBIX
IPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIEro 00pa30oBaHuUs.

B nporpamme mo Ouosioruu ONpeAemnstoTCs OCHOBHBIE IENIM H3Y4EeHHsS OHOJIOTMH Ha
YPOBHE OCHOBHOT'O 001Iero 00pa3oBaHus, MJIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS MPOTPaMMBI 110
OMOJIOTUM: JIMYHOCTHBIE, MeETallpelIMEeTHbIe, TMpeAMeTHble. llpeameTHbIe MIaHHpPyEMbIE
pe3ysbTaThl JaHbI U KaXI0TO roja U3y4eHus: ONOIOTHH.

buonorust pa3BuBaeT mpeacTaBieHUs O MMO3HABAEMOCTH >KMBOW MPUPOJBI U METOAax eé
MO3HAHUS, TIO3BOJIIET COPMHUPOBATH CHCTEMY HAyYHBIX 3HAHUN O KUBBIX CHCTEMAaX, YMEHHS UX
MOJTy4aTh, MPUCBANBATH U MPUMEHSTH B )KU3HEHHBIX CUTYalIUAX.

buonoruueckas mnoaroroBka oOecnedyWBaeT MNOHMMAHHUE OOYYAIOLUIUMUCS HAYYHBIX
MPUHIIMIIOB YEJIOBEYECKOW JIEATENbHOCTU B MPUPOJE, 3aKIAAbIBAET OCHOBBI AKOJIOTMYECKOM
KYJIBTYpBbI, 30pOBOro 00pa3a >KM3HH.

Lensimu u3yyeHust OMOJIOTUH HA YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHus SBISIOTCS:

(¢opMUpOBaHHE CHUCTEMBbl 3HAaHMM O MpPU3HAKaX M HpoLeccax KUZHEIEITEIbHOCTH
OMOJOTUYECKHUX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIiy;

¢dopMHupOBaHHE CHUCTEMBI 3HAaHHKA 00 OCOOEHHOCTSIX CTPOCHHSA, >KU3HEIEATEILHOCTH
OpraHu3Ma 4ejoBeKa, YCIOBUSX COXPAHEHHS €To 3710POBbSI;

dopMupoBaHHE yMEHH TPUMEHATH METOJbl OHMOJOTWYECKONH HAyKW Ui HW3Yy4eHUS
OMOJIOTUYECKUX CUCTEM, B TOM YHCIIE OpPraHU3Ma YEIOBEKa,

dopMHpoBaHHE YMEHHI HCIONB30BaTh MH()OPMAIMIO O COBPEMEHHBIX JOCTIKEHHUSIX B
obnmactu Ouosorud JUiss OOBSICHEHHUS TPOLECCOB U SBIEHUM JKMBOW MPUPOABI U
KU3HEJESATEIIbBHOCTH COOCTBEHHOTO OPTaHN3Ma;

dopmMHupoBaHHE YMEHMH OOBSCHATH pOJb OHOJOTMM B TNPAKTUUECKOW AEATeNbHOCTH
JHOJel, 3HaueHHe OMOJIOTMYECKOro pa3sHOOoOpasus Uid COXpaHEHHs Ouocdepsl, MOCIeICTBUS
JeSITeIbHOCTH YeJIOBEeKa B IPUPOJIE;

(bopMHUpOBaHKE FKOJIOTMUECKON KYJIbTYpPhI B LENISIX COXPAHEHHS] COOCTBEHHOTO 3/10POBbSI U
OXPaHbl OKPY’KaIOIIeH Cpebl.

Joctrxenue neneil mporpaMmbl 10 OMOJOTMHM OOECIIEUMBAETCSl PELIEHUEM CIIETYIOIINX
3aj1au:

npuoOpereHue 00ydaroIMMUCS 3HAHUM O >KMBOW NPHUPOJE, 3aKOHOMEPHOCTSAX CTPOEHUS,
KHU3HEIEATEILHOCTH U Cpefoo0pa3yrouieil pojii OpraHu3MOB, YeJIOBEKe Kak OMOCOLMAIbHOM
CYIIECTBE, O POJIM OMOJIOTUYECKONW HAyKH B MPAKTUYECKOU JIEATEIbHOCTH JIFOIEH;

OBJIQICHUE YMEHUSMHU IPOBOJUTH HCCIIEAOBAHUS C HCIOJIb30BAHHEM OHOJIOrMYECKOTrO
000py1I0BaHUS U HAOJIIOJIEHHUS 32 COCTOSTHUEM COOCTBEHHOTO OpraHU3Ma;

OcBOeHME NpUEMOB paboThl C Ouojoruueckod uHopManued, B TOM YHUCIE O
COBPEMEHHBIX JOCTHKEHUAX B 001acTH OMOJIOTHH, €€ aHAIu3 U KPUTHUECKOE OLIEHUBAHUE;

BOCIIUTaHHE OHMOJIOTMYECKM U JKOJOTMYECKHM TIpPaMOTHOM JMYHOCTH, TOTOBOHM K
COXPaHEHHIO COOCTBEHHOTO 37I0POBbS M OXPaHbl OKPYKAIOIIEH CpeIbl.

OO1iee 4uCIIO 4acoB, OTBEACHHBIX JJIS M3y4EHUS OMOJIOTWH, cocTaBiseT 238 yacoB: B 5
kiacce — 34 vaca (1 gac B Henmento), B 6 kiacce — 34 gaca (1 gac B Henemio), B 7 kiacce — 34 Jaca
(1 gac B Henmenro), B 8 kiacce — 68 4acoB (2 yaca B Henenmo), B 9 kimacce — 68 dacoB (2 yaca B
HEJIEINIO).



[Tpennaraemeiii B mporpamMme Mo OHOJOTHHU TEpeueHb JTa0OPATOPHBIX U MPAKTUYECKUX
paboT SBISETCS PEKOMEHIaTeIbHBIM, YUUTEIb JISTIAeT BHIOOP MPOBEIEHUS JIa0OPaTOPHBIX padoT
U ONBITOB ¢ y4€TOM  HWHAMBHIYaIbHBIX  OCOOCHHOCTEH  OOy4arommuxcs,  CIUCKa
SKCIIEPUMEHTANBHBIX 3aJaHUi, MpeajaraéMplx B paMKaX OCHOBHOIO TOCYJIapCTBEHHOIO
9K3aMeHa 10 OMOJIOTHH.

COAEPXAHUE OBYUYEHUSA
5 KJIACC
1. buoJiorusi — HayKa o *KUBOIi IpUpoe

[Tonstue o xwu3HH. [Ipu3HAKM >XKWUBOro (KJIETOYHOE CTPOCHHE, MUTAHUE, JbIXaHHE,
BBIJICJIEHUE, POCT U Apyrue npusHaku). OObeKThl )KUBOW M HEKUBOW MPUPOIBI, UX CPABHEHUE.
JKvBas m HexKUBas NpUPOJA — €AUHOE LIENOE.

buonorus — cucrema Hayk o kuBOH npupoje. OCHOBHBIE pa3zienbl Ouosoruu (60TaHUKA,
300JI0THSI, JKOJIOTHS, IIUTOJIOTHS, aHaTOMHUA, (u3nonorus u npyrue paszaensi). [Ipodeccun,
CBsI3aHHBIE C OMOJIOTMEN: Bpay, BETEPUHApP, IICUXOJIOT, arpOHOM, JKMBOTHOBOJ U Apyrue (4-5
npogeccuit). Cs3p OMOJOTMM € APYTUMHU HayKaMmu (MaTeMmartuka, reorpadus u Apyrue HayKu).
Posnp Guosioruy B o3HaHUM OKPY’KAIOLIET0 MUPA U MPAKTUYECKOM e TeTbHOCTH COBPEMEHHOIO
YeNoBeKa.

Kabuner Owmonorum. IIpaBuna moBeneHHss W pabOThl B KaOWHETE C OHMOJIOTHYCCKUMH
npubopaMu U HHCTPYMEHTaMH.

buonorudeckue TepMHHBI, MOHATHS, CUMBOJBL. VICTOUHHMKM OMOJIOTMYECKUX 3HAHUIL.
[Touck wHPOpPMALIMK C UCHOIB30BAHUEM pPA3IMYHBIX HCTOYHHUKOB (HAYyYHO-TIOMYJISIPHAS
JAUTEpaTypa, CipaBOYHUKHU, IHTEpHET).

2. MeToabl U3y4YeHHs KUBOIi MPUPOIBI

Hayunble MeTOAbl M3y4YE€HHs >KUBOM NPUPOJBI: HAONIOJEHHE, SKCIIEPUMEHT, ONHCaHHE,
u3Mepenue, kinaccudukanus. [Ipasuna paboTsl ¢ yBEeTUIATEIBHBIMUA TIPUOOPAMHU.

Merton omnucanuss B Ouonorud (HarjsAHbIN, CIIOBECHBIM, cxeMaTHueckuil). Meron
u3MepeHus: (MHCTPYMEHTHl u3MepeHwus). HaOmrogenne m SKCIEpUMEHT KaK BEAYIIHE METOMbBI
6uonoruu.

Jlabopamopnwie u npakmuueckue padomoi

N3yuenue nabopatopHoro o00OpyI0BaHUSA: TEPMOMETPHI, Bechl, dalku Iletpu, mpoOupku,
MeH3ypkH. [IpaBuna paboThl ¢ 060py1I0BaHUEM B ILIKOJIBHOM KaOUHETE.

O3HakoOMJIEHHE C YCTPOWCTBOM JIYIbl, CBETOBOI'O MHUKPOCKOIIA, MpaBuiia paboThl C HUMHU.

O3HakOMJIEHHE C pACTUTENbHBIMA W OKMBOTHBIMH KJIETKaMH: TOMara M apOys3a
(HaTypaJbHBIE TIpernapatsl), UHPY30puu Ty(henabKd U TUAPHI (TOTOBBIE MHKpPOIpEnapaThl) C
TIOMOIIIBIO JIYTTBI M CBETOBOTO MUKPOCKOTIA.

IKCKypcuu unu 6udeoIKCKypcuu

OgajieHre MeTo1aMu U3y4YCHHUS )KUBOU MPUPOJIBI — HAOIIOIECHHEM U SKCIIEPUMEHTOM.

3. OpraHu3msl — TeJa ;KMBOH NPHPOABI

[Tonsitue o0 opranusme. JlosaepHble U siepHble opraHu3Mbl. Kietka u e€ OoTKpbITHE.
Knerounoe crtpoenue opranu3moB. Llutonmoruss — Hayka o kierke. Kierka — HauMeHblIas
€IMHUIIA CTPOCHUS M JKU3HEACATEIBHOCTH OpPTaHW3MOB. YCTPOHCTBO YBEIHYHUTEIBHBIX
npuOOpoB: JTynbl U MUKpockona. CTpoeHHe KJIETKH MOJI CBETOBBIM MMKPOCKOIIOM: KIIETOYHast
0007109Ka, IUTOIIIIA3Ma, SIPO.

O/HOKJIETOUHBIE M MHOTOKJIETOYHBbIE OpraHu3Mbl. KIeTku, TKaHH, OpraHbl, CHUCTEMBI
OpTaHOB.

XKuznenesarenbHocTb  opraHu3MoB.  OCOOEHHOCTM ~ CTPOEHMS W HPOIECCOB
KU3HEIEATEIILHOCTH Y PACTEHUH, JKUBOTHBIX, OaKTEpHil 1 TPHOOB.



CBolicTBa OpraHM3MOB: IIMTAHUE, [IbIXaHUE, BBIACIEHUE, [BUKCHHUE, Pa3MHOXKEHUE,
pa3BUTHE, Pa3IPAKUMOCTh, IPUCTIOCOOIEHHOCTh. OpraHu3M — eJUHOE LEeNOoe.

PaznooOpasue opranu3mMoB U UX Kiaccu(pukanus (TaKCOHbI B OMOJOTHH: IapCTBA, THIIBI
(oTAensl), KJIacchl, OTPsIABI (MIOPSIIKK), CEMEICTBa, POJibl, BUbL. bakTepuu u BUPYCHI Kak (OPMBI
KHU3HHU. 3HaYeHHEe OaKTepuil 1 BUPYCOB B IPUPO/JIE U B )KU3HU YETIOBEKA.

Jlabopamopnwvie u npaxmuueckue padoomot

W3ydyeHne KIETOK KOXMIBI 4YellyW JyKa MOJ JIyHOW M MHUKPOCKONOM (Ha mpuMepe
CaMOCTOSITENILHO MPUTOTOBIIEHHOTO MUKPOIIpEnapara).

O3HaKOMJIEHUE C IPUHLIUIIAMUA CUCTEMATUKU OPTaHU3MOB.

Habmroienue 3a norpediaeHreM BOIbl PACTEHUEM.

4. OpraHu3mbl U cpea 00MTaHUS

[TonstTue o cpeme  oburtanusa. BopgHas, Ha3eMHO-BO3IyIHAs, IOYBEHHA,
BHYTpHOpPraHU3MEHHas cpensl oouranus. [IpencraBurenu cpen oburanus. OcobeHHOCTH cpen
oOurtanusi opranu3moB. [IpucnocoOiaenust opranu3MoB Kk cpenie ooutanus. Ce30HHbIe U3MEHEHUS
B ’KM3HU OPIaHU3MOB.

Jlabopamopuvie u npakmuueckue padoomaot.

BrisiBiienue npucnoco6eHni OpraHu3MOB K cpesie OOMTaHus (Ha KOHKPETHBIX IPUMEPax).

IKCKypcuu unu 6u0e0IKCKypcuu.

PactutenbHblil ¥ 5KUBOTHBIA MUP POJHOTO Kpasi (KpaeBeeHue).

5. IlpupoaHbie coodiIecTBa

[lonstne o mnpupomHoM cooOmiecTBe. B3aMMOCBSA3M OpPraHU3MOB B HPHUPOIHBIX
coobOmiectBax. [lumieBbie cBsizu B cooOmiecTBax. [IuineBbie 3BEHBbs, LENU U CETH MHTAHUA.
[TpousBoauTenu, NOTPEOUTENN U Ppa3pyLIUTENId OPraHMYECKUX BELIECTB B IMPUPOIHBIX
coobmectBax. Ilpumepsl mpupoaHbsIx cooOmiecTB (Jiec, Mpyd, 03€po U Apyrue MpUPOIHBIC
COOOIIIECTBA).

HckyccTBeHHBIE cOOOIIECTBA, UX OTIUYUTEIbHBIC MPU3HAKK OT MPHUPOIHBIX COOOIIECTB.
[TpryrHBI HEYCTOWYMBOCTH HCKYCCTBEHHBIX COOOIIECTB. POJIb MCKYCCTBEHHBIX COOOIIECTB B
JKU3HU YETIOBEKa.

[Tpuponubie 30HBI 3eMin, ux oburarenu. Dnopa u dhayHa TpupOAHBIX 30H. JlanamadTer:
MPUPOJIHBIE U KYJIbTYPHBIE.

Jlabopamopnvie u npakmuueckue padbomal.

N3yueHne HMCKYCCTBEHHBIX COOOIIECTB M MX obOuTaTeneil (Ha mpumepe akBapuyma u
JPYTUX UCKYCCTBEHHBIX COOOIIECTB).

IKCKypcuu unu 6u0e0IKCKypcuu.

W3ydyeHue npupoAHbIX cOOOIIeCTB (Ha MpUMepe Jjeca, o3epa, NpyAa, Jiyra U JApyrux
HIPUPOHBIX COOOIIECTB.).

N3ydeHne ce30HHBIX SIBIEHUHN B )KU3HU MPUPOIHBIX COOOIIECTB.

6. ’KuBasi npupoaa u yejoBeK

V3MeHeHus B NpUPOJE B CBSI3M C Pa3BUTHEM CEJIbCKOTO XO34HCTBA, MPOU3BOACTBA U
pPOCTOM 4YMCIEHHOCTU HAaceJeHMs. BiusHue 4enoBeka Ha JKMBYIO NPUPOLY B XOJ€ HCTOPHH.
['mobasibHBIE PKOJOTUYECKHUE MPOOJIEMBI. 3arpsi3HEHHE BO3AYITHON M BOJAHOW 000J0YEK 3eMIIH,
noTepu TMOYB, UX MpenoTBpamieHue. IlyTu coxpaHeHHs OHOJOrMYECKOro pPa3sHOOOpasusl.
OxpaHsieMble TEpPpUTOpPUHU (3aMOBEIHUKH, 3aKa3HUKH, HAIMOHAJbHBIE MapKH, MaMATHUKU
npupoabl). Kpacnas kaura Poccuiickoit @enepanun. Oco3HaHuE )KU3HU KaK BEIMKOW LIEHHOCTH.

Ilpakmuueckue padomeol.

[TpoBenenue akmuu mo yOopke Mycopa B OnmxkaiilieMm Jiecy, Mmapke, CKBepe WJIM Ha
MPUIIKOJIBHON TEPPUTOPHH.

6 KUIIACC
1. PacturtenbHblii OpraHuzm

Boranuka — Hayka o pacteHusax. Pa3nenst 6oranuku. CBsizb O0TaHUKH C APYTUMU HAyKaMu

U TexHuKo. OO1Ie Npu3Haku pacTeHUH.



PaznooOpasue pacreHuil. YpOBHM OpraHu3allid pPacTUTENLHOTO OpraHu3Ma. Beicuine u
Hu3mue pacteHus. CIIOpoBbIE M CEMEHHBIE PACTCHHUS.

PacturenbHas knerka. M3ydeHHe pacTUTENBHOW KIIETKM I10J CBETOBBIM MHKPOCKOIIOM:
KJIETOYHasi 000JI0YKa, SApO, LUTOMIa3Ma (IJIaCTHIbl, MUTOXOHJIPUH, BAKyOJIH C KIETOYHBIM
cokoM). PacturenpHble TkaHu. @YHKIIUK PACTUTENbHBIX TKaHEH.

Opranel 1 cucteMsl OpraHos pacteHuil. CTpO€HHE OpraHOB PACTUTEIBHOIO OPTaHU3Ma, UX
POJIb U CBSI3b MEXKIY COOOM.

Jlabopamopuvie u npaxmuueckue padoomaot.

N3yuyenne MUKPOCKOIIMYECKOr0 CTPOCHUS JINCTA BOJHOI'O PACTEHUS JIIOACH.

N3yueHue CTpOeHUsl PaCTUTEIbHBIX TKAaHEH (KCII0JIb30BaHHE MUKPOIIPENApaToOB).

M3ydyeHre BHEIIHEro CTPOEHMsSI TPaBSIHUCTOIO LIBETKOBOI'O pAacTeHMs (Ha >KMBBIX WM
repOapHbIX K3EMIUIIPAaX PacTeHUM): MaCTyIIbs CyMKa, peAbKa JuKas, JIOTUK €IKUH U Jpyrue
pacTeHusl.

OOHapyxeHHe HEOPraHUYECKUX M OPraHWYECKHUX BELECTB B PACTCHUH.

DKCKypcuu unu 6udeoIKCKypcuu.

O3HaKOMJICHHE B IPUPOAE C LIBETKOBBIMU PACTCHUSMH.

2. CTpoeHHe H MHOr000pa3ue NOKPbLITOCEMEHHBIX pacTeHMii

Crpoenue cemsaH. CocTaB U CTPOCHHUE CEMSH.

Bunel kopHel W TUIIBI KOPHEBBIX cHCTEM. BupouszmeneHnus kopHerd. Kopenb — opran
IOYBEHHOT'0 (MUHEpalIbHOr0) nuTaHusa. KopHu u KopHeBble cucTeMbl. BHellHee U BHyTpeHHee
CTpOCHHE KOpHA B CBsi3M C ero ¢yHKkuusaMu. KopueBoil uexsuk. 30HbBI KopHs. KopHeBble
BOJIOCKH. PocT kopHs. Ilornomenue KOpHAMHU BOJbI 1 MUHEPAIbHBIX BELIECTB, HEOOXOAUMBIX
pacTeHuio (KOpHEBOE JaBjeHUE, OcMOC). Bunon3MeHenne KopHe.

[ToGer. Pa3Burue nobera u3 nouku. CtpoeHue credis. BHelHee U BHyTpeHHEEe CTpOEHUE
mucta.  BupomsmeHenuss 1moOeroB: KOpHeBWIIe, KiyOeHb, JykoBuma. WX crpoenwme,
Ouosornyeckoe U xo3sicTBeHHOe 3HaueHue. [lober u mouku. JlucropacnonoxeHue u JIUCTOBAs
mo3anka. Ctpoenue u ¢pyHKkuuu aucrta. [IpocTeie u croHbIE TUCThS. BUaon3MeHeHHs TUCTHEB.
OcCOo0eHHOCTH BHYTPEHHETO CTPOCHMsSI JHMCTa B CBS3M € €ro (pyHKIUAMM (KOXKUIA U YCTBHHIIA,
OCHOBHAsl TKaHb JIUCTA, IPOBOJISALINE ITY4KH). JINCT — OpraH BO3yLIHOIO MUTAHUSI.

Crpoenue u paznoo6paszue 1etkoB. Couerus. [Inmoasl. Tunsl mionos. Pacnpoctpanenue
IIJIOJIOB U CEMSIH B IIPUPOJIE.

Jlabopamopuvie u npakmuueckue padbomal.

N3ydyeHne cTpoeHHs KOPHEBBIX CHCTEM (CTEpP)KHEBOM M MOYKOBATOH) Ha MpUMeEpe
repOapHbIX HK3EMIUIIPOB WM KHUBBIX PACTCHHH.

N3yuenne Mukpomnpenapara KIeTOK KOpHs.

O3HakoMJIEHHE C BHELTHUM CTPOCHUEM JIUCTHEB U JINCTOPACIIONOKEHHEM (Ha KOMHATHBIX
pPacTeHHUsIX).

W3yuenne cTpoeHMs BereTaTUBHBIX U T€HEPAaTUBHBIX MOYEK (Ha MpUMepe CUPEHH, TOMOIS
U APYTUX PaCTEHUH).

M3yueHne MUKPOCKOIIMUYECKOTO CTPOCHHUS JIUCTa (Ha TOTOBBIX MUKPOIIpenaparax).

PaccmaTpruBaHue MHUKpPOCKONMYECKOTO CTPOEGHHMS BETKM JiepeBa (HA TOTOBOM
MHUKpOIIpernapare).

HccnenoBanue cTpoeHrs KOpHEBUILA, KIYyOHS, TyKOBHIIBL.

N3yuenue cTpOECHHUS LIBETKOB.

O3HakoOMIJIEHHE C pa3JINYHBIMHU THUIIAMHU COLIBETHH.

N3ydeHue cTpoeHus CEMsH IBYAOIbHBIX PACTEHHIA.

N3yueHne cTpoeHHs CEMSIH OJTHOJOJIbHBIX PACTEHUN.

3. 7Ku3HenesiTeJIbHOCTh PACTHTEIbHOI0 OPraHu3Ma

OOmeH BeliecTB y pacTeHuit

Heopranuueckue (Bojga, MUHEpaJIbHBIE COJIM) U OpraHUYEeCKHe BemlecTBa (O€NKH, JKUPBI,
YIJI€BO/Ibl, HYKJIEHMHOBBIE KHCJIOTHI, BUTAMUHBI U JApPYrue BElIecTBa) pacTeHus. MuHepaabHOe
NUTAaHUE pacTeHui. Y 100peHus.



IIuranue pacrenus.

[Tormnomenne KOpHAMH BOABI M MHHEPAIbHBIX BEUIECTB, HEOOXOJUMBIX PACTEHHUIO
(kopHeBoe maBiieHue, ocmoc). llouBa, e€ mmomopoame. 3HA4YeHHE OOpPaOOTKH TIOYBHI
(oKyuuBaHME€), BHECEHHs YAOOpEHHH, NPOPEKUBAHUS IPOPOCTKOB, IIOJUBA Ul JKU3HU
KYJIbTYpPHBIX pacTeHUM. [ uaponoHuKa.

®dotocuHTe3. JIUCT — Oprad BO3AYIIHOrO NMUTaHUs. 3HaueHHe GOTOCHHTE3a B IPUPOJIE U B
YKU3HU YEJIOBEKa.

JAbIXaHue pacTeHus.

Jpixanue KopHsA. PhIxiieHHe IOYBBI Ul YJIY4YUIEHUS JbIXaHUsS KOpPHEH. YCIIOBHI,
IPEMATCTBYIOIIME [JbIXaHUIO KOpHeH. JIucr kak opraH papixaHus (YCTbMYHBINA ammapar).
[Toctymnenne B smcT armochepHoro Bo3ayxa. CuibHas 3ambUIEHHOCTH BO3AYyXa, Kak
HPENATCTBUE AJs JbIXaHus JUCTbeB. CTeOenb Kak OpraH JbIXaHus (HAJIW4YMe YCTBUIL B KOXKHIIE,
yeyeBnuek). OCOOCHHOCTH JbIXaHUS pacTeHHid. B3auMoOCBsA3b JABIXaHUS pacTeHUs C
(hOTOCHHTE30M.

TpancnopT BelecTB B paCTEHHUH.

CBsI3b KJIETOUHOrO CTpoeHHs cTeduisd ¢ ero GyHkuusamu. Poct crebns B unny. Kitlerounoe
CTpoeHHE cTe0Ji TPaBSIHUCTOIO PACTEHUS: KOXKMIA, NPOBOASIIME IYYKH, OCHOBHAs TKaHb
(mapenxuma). Knerounoe ctpoenue ctebias ApeBECHOTO pacTeHus: kopa (mpodka, 1y0), kaMOuii,
JIpeBecuHa U cepaueBuHa. Poct crebns B TommuHy. IlpoBonsmue Tkanu kopHs. TpaHcnopt
BOJbl M MMHEPAJbHBIX BEIIECTB B pPAacTeHUM (COCYIbl APEBECHHbI) — BOCXOMASALIMH TOK.
Hcnapenue Boxbl uepe3 credenb U JUCThS (TpaHcmupauus). Perynsuus ucnapeHus BOAbI B
pacTeHHH. BiausHue BHEIIHNX YCJIIOBUM Ha MCIIApEHUE BOABL. TpaHCIOPT OPraHUYECKUX BEILECTB
B pacTeHUU (CUTOBUIHBIC TPYOKH 1y0a) — HUCXOAAUK TOK. [lepepacnipenenenue u 3anacanue
BELIECTB B pacTeHUU. Boiaenenue y pacrenuil. Jlucronan.

PocT u pa3BuTHe pacteHus.

ITpopacranune cemsiH. YcnoBus npopactaHus cemsH. IloaroroBka cemsH K IOCEBY.
PazButHe npopocTKOB.

OO0paszoBarenbHble TkaHM. KoHyc HapacTaHus mobera, pocT KOHYHMKAa KOpPHSL.
Bepxymieunsiit 1 BctaBOUHBIA pocT. PocT KOopHS U cTebist B TommuHy, kKamOuii. O0pazoBaHue
TOJMYHBIX KOJIell y JpeBECHbIX pacTeHuil. BnusHue (QUTOrOopMOHOB Ha PpOCT pacTEeHHs.
PocToBble nBukeHus pacrenuil. Pazsutue nodera u3 moykH.

PasMHoeHue pacteHuit M ero 3HadeHue. CeMeHHOe (I€HEpPAaTUBHOE) pa3MHOXKEHHE
pactenuii. L{BeTku u couserus. OnbuieHue. IlepexkpécTHoe onbuieHHE (BETPOM, KMBOTHBIMH,
BOJIOM) M camoonblieHue. JIBoliHoe orutogoTBOopeHre. HacnempoBaHue NpU3HAKOB 000X
pacTeHuM.

BereratuBHoe pa3MHOXKEHHME IBETKOBBIX pacTeHUMl B mpuponae. BereratuBHoe
pa3MHOXXEHHE KyJabTypHbIX pacTeHuil. Kionbl. CoxpaHeHHEe NpPHU3HAKOB MaTEPUHCKOIO
pacTeHns. X035HCTBEHHOE 3HAUYEHUE BETETaTUBHOTO Pa3MHOKEHUS.

Jlabopamopuyvie u npakmuueckue padomaoi.

HaGnronenue 3a pocToM KOpHS.

Hab6mronenue 3a poctom mooera.

Omnpenenenue Bo3pacta JepeBa Mo CIUIY.

BrlisiBnenue nepeaBrKeHUs BOJbI U MUHEPAIbHBIX BEILIECTB IO JPEBECHHE.

Habmonenue npouecca BblACTICHNS KUCIOPO/Ia Ha CBETY aKBAPUYMHBIMH PaCTEHUSIMH.

W3yuenue ponu peIXJICHHs 1S AbIXaHUs KOPHEH.

OBnageHne npuéMaMu BETeTaTUBHOIO Pa3MHOXEHMS PAacTeHUM (UepeHKOBaHHE MOOETroB,
YepeHKOBaHNUE JIMCTHEB U PYTrHe) Ha MpUMepe KOMHATHBIX PacTeHUH (TpajecKaHIIMs, CEHITONNS,
OeroHus1, caHceBbepa U JPYrue pacTeHus).

Omnpenenenre BCX0KECTH CEMSH KyJIbTYPHBIX PACTEHHH U TOCEB UX B TPYHT.

HabmioneHue 3a pocToM U pa3BUTHEM LIBETKOBOTO PACTEHMS B KOMHATHBIX YCIOBHSX (Ha
npumepe Gpacoau UiIK IOCEBHOTO TOPOXa).

Omnpenenenue ycaoBUil MpOpacTaHMs CEMSH.



7 KUIIACC
1. CucremaTruyeckue rpynmnsbl pacTreHui

Knaccudukanus pacrenuit. Bum kak ocHOBHasl cuctemarmueckas kareropusi. Cucrema
pactutenbHOro mMupa. Husmiue, BpICIIME CIIOPOBBIE, BBICIIME CEMEHHbIE pacTeHHs. OCHOBHbIE
TaKCOHBbI (KaTeropuu) CUCTEMATUKH pacTeHUi (LapcTBO, OTHEN, KJacc, MOPSAIOK, CEMEMUCTBO,
pon, Bun). Mictopusi pa3BUTHUS CUCTEMAaTHUKH, OMMCAaHUE BUJOB, OTKPHITHE HOBBIX BHUIOB. Poiib
CUCTEMATHUKH B OMOJIOTHH.

Huzmme pactenus. Bogopocnu. O0mas xapakTepucTiuka Bogopociieid. OqHOKIETOYHbIC U
MHOTOKJIETOYHbIE 3€JIE€HbIE BOAOPOCIU. CTPOEHHE U JKU3HEIEATENBHOCTD 3€JIEHBIX BOJIOPOCIIEH.
Pasmuoxenue 3en€HbIx Bogopocieit (Oecrnosoe u mnonoBoe). bypbie 1 KpacHble BOJOPOCIH, UX
CTPOEHHE U KU3HEIEIATENbHOCTb. 3HAUEHUE BOJIOPOCIIEH B IPUPOJIE U JKHU3HU YEIIOBEKA.

Bricuine cnopoBbie pacteHus. MoxoBujnbele (Mxwu). OOmasi xapakTepUCTHKa MXOB.
CrpoeHre U KU3HEICATEIBHOCTh 3€NEHBIX U C(harHoBbIX MXOB. IIprcnoco0i1eHHOCTh MXOB K
JKU3HU Ha CWIBHO YBJIAXXHEHHBIX IOYBaxX. Pa3MHOKEHHME MXOB, LIMKII Pa3BUTHUS Ha MpPUMEpE
3eN€HOr0 Mxa KyKyIIKuH J€H. Ponb MXOB B 3a0ojauMBaHMM TOYB U TOP(POOOpa3oBaHUH.
Hcnons3oBanue Topda © MPOIYKTOB €ro mnepepaboTKU B XO3SMCTBEHHON AESITEIbHOCTU
YyeJloBeKa.

[TnayHOBHIHBIE (ITnaysnsr). XBOIIEBH/IHBIC (XBomm), [TanmopoTHUKOBUTHBIC
(ITammopotHukK). OOmIass XapakTEepPUCTUKA. Y CIOKHEHUE CTPOSHUS MAlOPOTHHUKOOOPA3HBIX
pacTeHuil 1Mo cpaBHEHHUIO ¢ MxamH. OCOOEHHOCTU CTPOEHUS U >KU3HENEATEIbHOCTH IJIayHOB,
XBOLIEH W MAanoOpOTHUKOB. Pa3MHOXeHHWE MarmopoTHUKOOOpasHeIx. Llukn  pasBuths
NanopoTHuka. Ponb ApeBHHMX NamoOpOTHUKOOOpa3HbIX B OOpa30BaHUM KaMEHHOTO  YIJIsl.
3HaueHue MarnopOTHUKOOOPA3HBIX B IPUPOJIE U KU3HU YEJIOBEKA.

Briciine cemenHble pacreHus. [onocemennbie. OOmias XapakTepUCTUKA. XBOIHBbIE
pacrenus, ux pasHooOpasue. CTpoeHHME U >KU3HEACITEIBHOCTh XBOMHBIX. Pa3mMHOXeHue
XBOMHBIX, IUKJI Pa3BUTHsI HA IPUMEPE COCHbI. 3HAUEHHE XBOWHBIX PACTEHUN B IPUPOJIE U KU3HU
YyeJloBeKa.

[ToxpbiToceMenHble (LBeTKOBBIE) pacTeHus. OOmias xapakrepuctuka. OCOOEHHOCTH
CTPOCHHUSI U >KU3HENEATEIbHOCTU IOKPHITOCEMEHHBIX KaK HanboJjiee BbICOKOOPIaHU30BAHHOMN
TpyOmbl pacTeHui, uX rocrnoactBo Ha 3emute. Knaccudukaius moKpbITOCEMEHHBIX PAcTEHUM:
kinacc  J[BynonpHele u  kinacce OpHononbHble. [lpusHaku  kiaccoB. Ilukn  pasBuTus
MOKPBITOCEMEHHOI'O PACTEHUSI.

CemelicTBa MNOKpPHITOCEMEHHBIX (LBETKOBBIX) pacTeHMM (M3ydaroTcs TpU cemeicTBa
pacTeHuil To BBIOOPY YYHTENs C Y4ETOM MECTHBIX YCIOBHM, MPH STOM BO3MOXXHO H3y4aTh
cemeiicTBa, He BOILIEIIINE B ME€pPEUeHb, €CIM OHM SIBJISIOTCS Hanboliee pacnpoCTpaHEHHBIMU B
JaHHOM pervoHe). XapakTepHble MpU3HaKu ceMmelcTB kimacca JIBynmonbHbie (KpecrorBeTHble,
nnn Kamyctasie, Po3zouBernsie, unu Po3oBbie, MoTtbuibkoBbie, win boOoBeie, [lacnéHoBrle,
CrnoxHonBeTHsle, win ActpoBble) u Kkinacca OpnHoponbHble (Jluneiinsie, 3nmaku, WU
MstnukoBele). MHoroobpasue pacteHuid. JlukopacTymiue NpeACTaBUTENN  CEMENCTB.
KynbpTypHbIE IpeicTaBUTENN CEMEUCTB, UX UCIIOIb30BAHUE YETIOBEKOM.

Jlabopamopnvie u npakmuueckue padomul.

W3ydeHne CTpoeHHs] OMHOKIETOYHBIX BOJOpOCHeH (Ha MpUMepe XJIaMUIOMOHAAbl H
XJIOPEJUIBI).

N3yuenue cTpoeHuss MHOTOKJIETOUHBIX HUTYATHIX BOAOPOCIIEH (Ha MpUMepe CIIUPOTUPHI U
YIIOTPHUKCA).

M3ydeHne BHEITHETO CTPOCHUS MXOB (Ha MECTHBIX BHJIAX).

W3ydeHne BHEITHETO CTPOCHUS MAallOPOTHUKA UM XBOLIA.

N3yuyeHue BHEUIHErO CTPOEHHUSI BETOK, XBOM, IIUIIEK U CEMSH TOJIOCEMEHHBIX paCTEHUU
(Ha mpuMepe ellr, COCHbI UJIN JIUCTBEHHUIIBI).

N3yueHune BHELIHEr0 CTPOCHUS TOKPHITOCEMEHHBIX PACTEHUH.



W3yuyenne mnpusHakoB mpexncraButeneil cemeiictB: Kpecrousernsie (KamycTHble),
Pozousernsie  (Po3oBeie), MotsimbkoBeie  (boGoBrwie), IlacnénoBeie, Ca0XKHOUBETHBIC
(Actposbie), Jlmnelinbie, 3naku (MsATIMKOBBIE) HAa TepOAPHBIX U HATYPAIBHBIX 00pa3iax.

OnpeneneHue BUAOB pacTeHUM (Ha mnpuMepe TpEX CEMENUCTB) € MCIOJIb30BaHUEM
oInpeAenuTeNeld pacTeHUI WK ONPEAEeTUTENbHBIX KAPTOUEK.

2. Pa3BuTHe pacTHTEJHLHOr0 MUpPa Ha 3emJie

DBOJIIOIIMOHHOE Pa3BUTHE pPacTUTENbHOTrO Mupa Ha 3emie. CoxpaHeHHE B 3€MHOH KOpe
pPacTUTEIBHBIX OCTATKOB, X U3y4eHUE. «KHBbIE NCKONIAEMBIE» PACTUTENBHOIO HapcTBa. JKu3Hb
pacteHuii B Boze. IlepBbie HazeMHble pacTeHus. OCBOEHHE PACTEHUSMU CYIIH. DTalbl pa3BUTHUS
HA3E€MHBIX PACTEHUN OCHOBHBIX CUCTEMAaTUYECKUX I'pymIl. Beimepiue pacTteHus.

DKCKypcuu unu 6udeoIKCKypcuu.

Pa3zButne pactutenpHOro mupa Ha 3emsle (9KCKypcus B MaJ€OHTOJIOIMYECKHM Win
KpaeBeAueCKUil My3eil).

3. PacreHusi B NPUPOAHBIX COO0IIECTBAX

Pactenus u cpena oburtanus. Dkosorndyeckue (GakTopbl. PacTeHus M ycloBHS HEXUBOM
IOPUPOJBI: CBET, TeMIlepaTypa, Biara, armMoc(epHblii Bo3noyX. PacTeHuss u ycioBusl KUBOU
IOPUPOIBL: MPSIMOE M KOCBEHHOE BO3JICHCTBHE OPraHM3MOB Ha pacTeHus. lIpucmocoGieHHOCTh
pacTeHuii k cpene obutanus. B3auMocBs3u pacTeHnil Mexxay co0oil U ¢ IpyrMMu OpraHu3MaMH.

Pactutenbuble  cooOmiectBa.  BuaoBoif  cocTaB  pacTUTENBHBIX  COOOILECTB,
npeoOiajgatromiue B HUX pacTeHus. PacnpeneneHue BHJOB B PacTUTENBHBIX COOOIIECTBAX.
Ce30HHbIE U3MEHEHUS B )KM3HHU PACTUTENBHOIO cooluiecTBa. CMeHa pacTUTEIbHBIX COOOILECTB.
PacTurenbHOCTD (pacTUTENBHBIN OKPOB) IPUPOAHBIX 30H 3emiu. PDopa.

4. PacTeHMs U 4YeJIOBEK

KynbTypHble pacTeHust U UX IpoucxoxaeHue. LIeHTpsl MHOrooOpasus 1 MPOUCXOKICHUS
KYJIbTYPHBIX pacTeHuid. 3emienenue. KyabTypHble pacTeHus: CEIbCKOXO3SHCTBEHHBIX YTOAMIA:
OBOIIIHbIE, IUIOIOBO-SATO/AHbIE, MOJeBble. PacTeHus ropojga, 0COOEHHOCTb T'OPOACKOHM (IIOpBHIL.
[Tapku, sneconapku, ckBepbl, OoTaHHueckue cajpl. JlekopaTuBHOE 1BETOBOACTBO. KoMHaTHbBIE
pacTeHHs1, KOMHAaTHOE LIBETOBOACTBO. IlociencTBus NeATENBHOCTH YEJIOBEKAa B JKOCHUCTEMAX.
Oxpana pacTuTeNbHOT0 MUpa. BoccTaHOBIEHHE YHCICHHOCTH PENKUX BUJIOB PACTCHUN: 0CO00
oxpansiemble npuponnsie teppuropun (OOIIT). Kpacnas kuura Poccun. Mepsl coxpaHeHus
PacTUTEIBLHOTO MUpA.

IKCKypcuu unu 6u0e0IKCKypcuu.

N3yuenune cenbCKOX035MCTBEHHBIX PACTEHUN PErMOHA.

M3y4eHne COpHBIX pacTEHUI PErMOHa.

5. I'puosbl JIumaiitnuku. bakrepun

I'puObl. OOmas xapaktepuctuka. lllnsnouyHsle rpulObl, WX CTPOEHUE, MHUTAHUE, POCT,
pa3MmHOxeHue. CbeJoOHbIE U A10BUTHIE TpUOBI. Mepbl mpoduIakTUKU 3a00J1€BaHUM, CBS3aHHBIX
¢ rpubaMu. 3HaYeHHE LUIANOYHBIX I'PHOOB B MPHUPOAHBIX COOOIIECTBAX U KU3HU YEJIOBEKA.
[TpoMbInIeHHOE BhIpAlIMBaHUE HUISIIOYHBIX TPUOOB (IIAMIMHBOHBI).

[TnecHeBble rpubsbl. [posxxkeBble rpuObl. 3HaUEHHUE IJIECHEBBIX M APOXKKEBBIX I'PHOOB B
IPUPOJIE U )KU3HU YesloBeKa (IMuIeBas U (papMalieBTHUeCKas IPOMBIIIJIEHHOCTD U APYTHE).

[Tapazutudeckue rpulbl. PazHooOpa3ue M 3HaYeHHE Mapa3sUTHUECKUX I'pUOOB (TOJIOBHSA,
CIIOPBIHBS, (QuTOPTOpa, TPYTOBUK U Apyrue). bopbba ¢ 3abojeBaHUSIMH, BBI3BIBAEMBIMU
napa3uTHYECKUMU TPUOaMHU.

JInmailHukn — KOMIUIEKCHbIE oOpraHu3Mbl. CTpoeHne JMmaiHuKoB. [IntaHme, poct u
pa3MHOKEHNUE JIMIIAHHUKOB. 3HAYE€HNE JIMIIAHHUKOB B IPUPOJE U KU3HU YEJIOBEKA.

baktepun — nosimepusie opranu3mbl. O0mas xapakrepuctuka Oaxtepuil. baktepuanbHas
kierka. PasmHoxkeHue Oakrepuil. Pacmpoctpanenue Oakrepuil. PasnooOpasue Oaktepuid.
3HaueHue OakTepuil B TNPUPOAHBIX coodmiecTBax. boje3HeTBopHble OakTepuu U MeEpbI
npoMIakTUKN 3a00JI€BaHUM, BBI3bIBAEMBIX OakTepusiMH. bakTepun Ha ciyxbOe y yenoBeka (B
CEJIbCKOM XO3SIIICTBE, MPOMBIIIJIEHHOCTH).

Jlabopamopnvie u npakmuueckue padbomal.



N3yuenue cTpoeHUst OJJHOKIETOUYHBIX (MYKOP) U MHOTOKJIETOYHBIX (TIEHUIUILI) TIJIECHEBBIX
rpuooB.

W3ydeHne CTpOCHUs IUIOMOBBIX TEN NLISTIOYHBIX T'pUOOB (WM W3yYCHHE ILISTIOYHBIX
rpuOOB Ha MyJIsDKAX).

N3ydenue cTpoeHus JUIIAMHUKOB.

Wzyuenue ctpoeHus 6akTepuil (Ha TOTOBBIX MUKpPOIIpenapaTax).

8 KUIACC
1. JKuBOTHBIH OPpraHu3m

300J10THs — HayKa O KUBOTHBIX. Paznensl 3000run. CBs3b 300JI0TUH € IPYTMMH HAyKaMU
Y TEXHUKOM.

OOmme mnpu3HaKu >KUBOTHBIX. OTIMYMA >KUBOTHBIX OT pacTreHuidl. MHorooOpasue
KUBOTHOTO Mupa. OJHOKJIETOUHbIE ¥ MHOTOKJIETOYHbIe *KUBOTHbIE. DopMa Tena >KUBOTHOTO,
CUMMETpHUS, pa3Mephl TeIa U Jpyroe.

Kuotnas kierka. OTkpbiTHE >XUBOTHOW KieTkH (A. JleBeHnryk). CTpoeHHE >KHBOTHOM
KJIETKU: KJIETOYHasi MeMOpaHa, OpraHOMJbl NEPEIBUKEHUS, SJIpO C SAAPHIIIKOM, LUTOIIa3Ma
(MUTOXOHAPUY, MHILIEBAPUTENBHBIC U COKPATUTEIbHBIE BAKYOIIH, IN30COMBI, KJIETOYHBIN LIEHTP).
[Iponeccel, mpoucxosmue B kierke. Jlenenne xinetku. TKaHU KUBOTHBIX, UX pa3sHOOOpasme.
Opransl ¥ CUCTEMBI OPTaHOB KUBOTHBIX. OpraHu3M — eMHOE IENIO0E.

Jlabopamopnvie u npakmuueckue padomal.

HccnenoBanue 1MOJ MHUKPOCKOIIOM TOTOBBIX MHUKPOINPENapaToB KIETOK U TKaHeH
JKUBOTHBIX.

2. CrpoeHuHe H KM3HeAeSTeJbHOCTh OPraHU3Ma KUBOTHOT 0

Onopa u jABWXKEHUE >KUBOTHBIX. OCOOEHHOCTHM THIPOCTATHYECKOIO, HApPYKHOTO U
BHYTPEHHETro CKelleTa y JKMBOTHBIX. [lepenBrrkeHue y OJIHOKJIETOYHBIX (amMEOOBUAHOE,
KT'YTUKOBOE). MBbIlIEUHbIE IBUKEHUSI Y MHOTOKJIETOUHBIX: MOJIET HACEKOMBIX, IITHULI, IUIaBAHNE
pBIO, IBMKEHHE IO CyIIe MMO3BOHOYHBIX >KMBOTHBIX (TOJ3aHue, Oer, xoapba W JApYyroe).
PpIuakHble KOHEYHOCTH.

[TuTanue u NuIIEBapeHHE Yy KUBOTHBIX. 3HauUeHUEe NuTaHus. [lutaHue u mumieBapeHue y
npocTeimux. BHYTpUIIONIOCTHOE M BHYTPHUKIJIETOUYHOE MHUILIEBApEHUE, 3aMKHYTass U CKBO3HAs
MUIIeBApUTENbHAS CUCTEMa Yy 0ecro3BOHOYHBIX. [luieBapuTenbHBIA TPAaKT y MO3BOHOYHBIX,
nuiieBapuTenbHble  kene3bl. PepMeHThl. OCOOEHHOCTH NUIIEBAPUTENBHON CHCTEMBI Y
MPEACTABUTENEH OTPSAA0B MIIEKOTIUTAKOIIUX.

JlpixaHue >KUBOTHBIX. 3HaU€HUE JbIXaHUA. ['a3000MeH depe3 BCI0 MOBEPXHOCTH KIETKH.
JXabepnoe npixanue. HapyxkHble u BHyTpeHHHE XaOpbl. KoxHoe, TpaxeiiHoe, lérounoe
JpIXxaHue y oourareneit cymu. OcCOOEHHOCTH KOXKHOIO JIbIXaHUs. PoJib BO3IYIIHBIX MELIKOB Y
NTHUIL.

TpaHcnopT BeliecTB y KUBOTHBIX. Posb TpaHCIOpTa BEIIECTB B OpraHU3ME >KHBOTHBIX.
3aMKHyTas U HE3aMKHYTasi KPOBEHOCHBIE CUCTEMBI y Oecro3BOHOUYHBIX. Cep/le, KpOBEHOCHBIE
cocyabl. COMHHON M OpPIOIIHOM COCY/bl, KaMJLISPBI, IOXKHBIE CEpALa» Yy J0XKIEBOIO YepBs.
OCOOEHHOCTH CTPOEHHUSI HE3aMKHYTOW KPOBEHOCHOM CHUCTEMBI Y MOJUTIOCKOB M HAaCEKOMBIX.
Kpyru kpoBooOparieHuss U1 OCOOEHHOCTH CTPOEHUS CepJel] y I03BOHOYHBIX, YCIOKHEHUE
CHCTEMBI KPOBOOOpAIIIEHUSI.

Brinenenue y ®UBOTHBIX. 3HAU€HUE BbIIEICHUS] KOHEUHBIX MPOJAYKTOB OOMEHA BELIECTB.
CokparuTtenbHbIe BaKyoJId y IPOCTEHIINX. 3BE31YaThIe KJIETKU U KaHAJbIbI Yy IJIOCKUX YepBEH,
BbIIETIUTENIbHbIE TPYOOUKM U BOPOHKH Yy KOJIbYATBHIX dYepBed. MasbIUrueBbl COCyAbl Yy
HaceKOMbIX. [10YKkH (TyJIOBHUINHEIE U Ta30BbIE), MOYETOYHHKH, MOUEBOU My3bIPh Y MO3BOHOYHBIX
KHUBOTHBIX. OCOOEHHOCTH BBIJIEIICHUS Y MITHULI, CBS3aHHBIE C MTOJIETOM.

[ToxpoBbl Tena y >KUBOTHBIX. [TOKpOBBI Yy O€CIIO3BOHOUHBIX. Y CIIO)KHEHHE CTPOSHUS KOXKHU
y 03BOHOYHBIX. Koka kak opraH BbaeneHus. Posb koxu B Temioornade. [Ipon3BoaHbIE KOXKH.
CpencTBa MacCUBHOW U aKTUBHOM 3alUTHI Y 5KUBOTHBIX.



Koopaunanust u peryaduus >KU3HEHCSITEIbHOCTH Y JKUBOTHBIX. PazgpaxumocTs y
OJTHOKJIETOYHBIX JKUBOTHBIX. Takcuchl ((oToTakcuc, TPOPOTAKCHUC, XEMOTAaKCUC U Jpyrue
takcuchl). HepBnuast perymsuus. HepBhas cucrema, e€ 3HaueHue. HepBHag cucrema y
Oecno3BOHOYHBIX: ceryaTas (muddysHas), cTBONOBas, y3inoBas. HepBHas cucrema vy
MO3BOHOYHBIX (TpyOu4aTas): TOJOBHOW M COIMHHON MO3T, HEPBBL. Y CI0KHEHUE T'OJIOBHOTO MO3Ta
oT pei0 10 Miekonurtarouux. IlosiBieHne OosbIIMX MOSyLIapuid, KOpbI, OOPO3] W H3BHJIUH.
I'ymopanibHas perymsuus. Poib TOpPMOHOB B JKM3HU KUBOTHBIX. 11os10BBIE TOpMOHBIL. Tos10BOM
aumopdusm. Oprasbl 4yBCTB, UX 3HadeHue. Penenrtopsl. [IpocTsie n cioxkHble ((haceTouHbIe)
ma3a 'y HacekomblX. OpraH 3peHus U ciyXa y IIO3BOHOYHBIX, MX YycJokHeHue. Opransl
0OOHSAHUS, BKyca U OCA3aHUS y OECIIO3BOHOYHBIX U MO3BOHOYHBIX KMBOTHBIX. Opran 00KOBOMH
JIMHUU Y pBIO.

[ToBenenue >KUBOTHBIX. BpoxnéHHoe u npuoOperéHHOe NOBEACHHE (MHCTUHKT U
HaydyeHue). Haydenue: ycnmoBHbIE pe(reKchl, HMMIPHUHTUHT (3ale4yarieHue), HHCANUT
(moctwxkenue). IloBenenue: mnwmIeBoe, OOOPOHHUTEIBHOE, TEPPUTOPHAIBHOE, OpadHOe,
uccienoBareiabckoe. CTUMYIIbl OBEICHNUS.

Pa3zMHOXeHHEe M pa3BUTHE JKUBOTHBIX. becrosioe pa3MHOXKEHHE: [eJIeHUE KIETKU
OJIHOKJIETOYHOI'O OpraHM3Ma Ha [Be, MOYKoBaHME, (parmeHTauus. llojgoBoe pazMHOXKEHHE.
[TpeumymiecTBo Moj0BOro pazmMHoxeHus. [lonossie xene3bl. SInuHUKU U ceMeHHUKU. [lonoBble
KJIeTkH (rametsl). OmnogorBopenue. 3urota. [laprenorenes. 3apoapiieBoe pa3sutue. CtpoeHue
aiina OTULBL.  BHYTpuyTpoOHOE pa3BUTHE MJIIEKONMTAIOMIMX. 3apoAbIIEBble O0OOJIOYKH.
[Tnauenra (nerckoe mecto). Ilynounsiii kaHaTuk (mynoBuHa). IlocTamMOpuoOHaBHOE Pa3BUTHE:
npsmMoe, Herpsimoe. Metamopdo3 (pa3BUTHE ¢ IPEBPALEHUEM): TTOJIHBIA U HEMOJIHBIN.

Jlabopamopnvie u npakmuueckue padomal.

O3HakoOMJIEHHE C OpraHaMy OIOPBI U ABUKEHUS Y AKUBOTHBIX.

N3ydeHne criocoO0B MOTJIOIEHUS UILH Y KUBOTHBIX.

N3yueHue ciocoOOB IbIXaHUS y KHUBOTHBIX.

O3HaKOMJIEHHE C CUCTEMAMU OPraHOB TPAHCIIOPTA BELIECTB Y )KUBOTHBIX.

M3yueHne NoKpOBOB Tella Y )KUBOTHBIX.

W3ydeHne opraHoB 4yBCTB Y )KUBOTHBIX.

dopMHUpOBaHUE YCIOBHBIX PE(PIEKCOB Y aKBAPUYMHBIX PBIO.

CrpoeHue siiila 1 pa3BUTHE 3apOJIbIIIA NTHIIBI (KYpPHUIIBI).

3. CucremaTHuyecKHe rpynmnbl ;kUBOTHBIX

OcCHOBHbBIE KAaTE€rOpuUM CUCTEMATUKH KMBOTHBIX. BHJ Kak OCHOBHas cHCTEMaTHYeCKas
Kateropusi  KHUBOTHBIX. Knaccudukaums  xkuBoTHeIX. CucreMa  KMBOTHOTO — MHDA.
CucremaTnueckre KaTeropuu »KUBOTHBIX (LIapCTBO, THUII, KJIacc, OTPs, CEMENCTBO, PO, BU), UX
conoaunHeHue. bunapHas HomeHknarypa. OTpaXXxeHHue COBPEMEHHBIX 3HAaHUM O TIPOUCXO0KICHUU
U POJICTBE KUBOTHBIX B KJIACCU(PUKALINN KUBOTHBIX.

OpnHoKIIETOUHBIE KMBOTHblE — mpocredmue. CTpoeHHE U JKU3HEIEATEIBHOCTh
npocreiimux. Mecrooburanue u o6pa3 xu3Hu. OOpazoBaHuE LUCTHI MpU HEOIArOMPUATHBIX
ycIoBUAX cpelsl. MHorooopasue npoctedimmx. 3HaueHue NPOCTEHIIMX B MPHUPOJE M KU3HU
yenoBeka (00pa3oBaHHME OCAIOYHBIX TOPOJ, BO30ynuTenu 3a00JjeBaHUN, CUMOWOTHYECKHE
Buzbl). IlyTu 3apakeHMsl yeraoBeKa M Mepbl NPOQHIAKTUKH, BBI3bIBAEMBIE OHOKJIETOUYHBIMU
JKUBOTHBIMU (MAJISIPUMHBIN TITa3MOIHH ).

Jlabopamopnvie u npakmuueckue padbomaul

UccnenoBanune crpoenns HHPY30puu-TyQenbKu U HaOMIOJeHUE 3a €€ TEepPeIBIKCHHUEM.
N3ydeHne xeMoTakcuca.

MHoroo6pa3ue npocreimmx (Ha roOTOBBIX Mpenaparax).

W3roroBneHune MoJeNu KIETKU mpocTeiiiero (aMeonl, HHPY30pHU-Ty(heTbKU U IPYroe.).

MHorokJ/ieTounbie kuBOTHble. Kumeuynonosocrupie. OOmas XapaKTepuUCTHKA.
Mectooburanue. OcoOOEHHOCTH CTPOCHHS U JKU3HEAEATENbHOCTU. DKTOJAepMa M SHTOAEpMA.
BuyTpumnonoctHoe u kieToyHoe nepeBapuBaHue numm. Perenepanus. Pedunexc. becmnonoe
pasmMHOkeHue (moukoBaHue). llonoBoe pasmuoxkenue. ['epmadpoautusm. PaznenpHormosnsie



KHIIEYHOIIOJIOCTHBIE. MHOrooOpa3ue KUIIEYHOMOJOCTHBIX. 3HAYCHHE KHUIICYHOIOJIOCTHBIX B
IPUPOJIE U )KU3HHU YesoBeka. KopaioBble NOIUIBI U UX POJIb B pUPooOpa3oBaHUU.

Jlabopamopnvie u npakmuueckue padomal.

HccnenoBanue CTpPOCHMs MPECHOBOJHOW THMJIpbl M €€ MepeBMKEHUs (ILKOJIbHBIN
aKBApUYM).

HccnenoBanue nUTaHus rupbl AaGHUAMU U HUKIONAMHU (ILIKOJIBHBIA aKBapUyM).

N3roroBieHne MOAEIN IPECHOBOHON TUAPHI.

Ilnockue, Kpyrisble, KojJab4aTble 4epBH. OOmas xapakrepuctuka. OcoOeHHOCTH
CTPOCHHUSI U JKU3HENEATENbHOCTH IUIOCKMX, KPYIJIbIX U KOJIbYAaThIX depBed. MHorooOpasue
yepsed. [lapasuTudeckue IUIOCKME M Kpyrible 4epBU. Llukiel pa3BuUTHs NEYEHOYHOTO
COCANIbIIMKA, OBIUBEro IEMHs, YEeIOBEUECKOW ackapuabl. YepBH, WX TNPUCHOCOONCHUS K
Napa3suTU3My, Bpell, HAHOCHUMBIN YEJIOBEKY, CEIBCKOXO35MCTBEHHBIM PACTECHUAM U JKUBOTHBIM.
Mepel 110 NpEeayNpexICHUIO 3apaXeHUs NapasUTUYECKUMM dYepBsMU. Poib depBel Kak
OYBOOOpa30BaTENeH.

Jlabopamopnvie u npakmuueckue padbomal.

HccnenoBanue BHELIHEr0 CTPOEHUS J0xkaAeBoro uepss. HaOmromenue 3a peaxiueit
JIO’KJIEBOTO YEPBS HA Pa3paKUTEIIH.

HccnenoBanre BHYTPEHHETO CTPOEHHUS [JOXAEBOTO 4YepBs (Ha TOTOBOM BJIAKHOM
npenapare U MUKpOIpenapare).

N3yuenne mnpucrnocoOseHn MapasUTUYeCKUX YepBe K mapa3uTu3My (Ha TOTOBBIX
BJIQXKHBIX U MUKpOIIpenaparax).

Yaenucronorue. O0mas xapakrepuctuka. Cpenapl >XKu3HU. BHemHee M BHYyTpeHHee
CTpOEHHE WiIEeHUCTOHOruX. MHOroobpasue wieHuctToHorux. IlpeacraBurenu Kiaccos.

PakooOpaznbie. OCOOEHHOCTH CTPOEHUS U KU3HEACATEIbHOCTH.

3HaueHue pakooOpa3HbIX B IPUPOJIE U KU3HU YEJIOBEKA.

[TaykooOpa3ubie. OCOOEHHOCTH CTPOEHUS U KM3HEIACSATEIBbHOCTH B CBSI3U C JKU3HBIO HA
cyme. Knemu — BpeauTenu KyJIbTYpHBIX pacTeHHH W Mepbl 00prObI ¢ HUMH. [lapazutudeckue
KJIeIU — BO30YAMTENN U MEPEHOCYMKHU OMAacHBIX Oojie3Heil. Mepbl 3amuTsl oT kiemeld. Ponb
KJIeIIel B TOYBOOOpa30BaHUH.

Hacekomble. OCOOEHHOCTH CTPOEHUS U KHU3HEIEATEIbHOCTH. Pa3MHOXKEHNE HACEKOMBIX U
Tunbl pa3BuTHs. OTpsnel HacekoMbiX: [Ipsimokpbuibie, PaBHOkpbuIble, Il0Ny:KeCTKOKpBLIBIE,
Yemyekpouible, XKectkokpalisle, [lepenonuaTokpsuibie, JIBykpbuible U apyrue. Hacekomble —
NEPEeHOCUYUKH BO30yIMTENeM W Tapa3uThl 4eloBEeKa W JIOMAIIHMUX >KUBOTHBIX. Hacexombie-
BpPEIUTENN caja, Oropoja, mojis, jeca. HacekoMble, CHMXKAIOIIME YHUCIEHHOCTb BpPEIUTENIEH
pacrennii. IloBeneHuMe HACEKOMBIX, HMHCTHHKTBL. Mepbpl 10 COKpAUICHUIO YHUCIEHHOCTH
HACEKOMBIX-BpeIUTENEH. 3HAUEHHE HACEKOMBIX B IIPUPOJIE U KU3HU YETIOBEKA.

Jlabopamopuvie u npakmuueckue padomaoi.

HccnenoBanye BHEITHETO CTPOCHUSI HACEKOMOTO (Ha IPUMEPE MAKWCKOIo XKyKa WU IPYTUX
KPYITHBIX HaCEKOMBIX-BpEIUTEIIEN ).

O3HakoMJIEHHE C Pa3IMYHBIMU TUIIAMH Pa3BUTHsI HACEKOMBIX (Ha IpUMepe KOJUIEKIHMN).

Moutrocku. OOmass xapaktepuctuka. MecTtooOutanue MOJUIIOCKOB. CTpoeHue u
IPOIIECCHl XKU3HEAEATETbHOCTH, XapaKTepHbIe I OPIOXOHOTHX, JIBYCTBOPYATHIX, TOJOBOHOTMX
MOJUTIOCKOB. UepThl MpPUCIIOCOOJIEHHOCTH MOJUIIOCKOB K cpene oOuTaHus. Pa3MHOkeHue
MOJUTIOCKOB. MHOT000pa3ue MOJITIOCKOB. 3HaYeHHE MOJUTIOCKOB B IPUPOJIE U KU3HH YeIIOBEKa.

Jlabopamopmuwvie u npakmuueckue padoomol.

HccnenoBanne BHEHIHETO CTPOEHUS PAKOBUH IPECHOBOJHBIX M MOPCKHX MOJUIFOCKOB
(pakoBUHBI 0€33y0OKH, MEPIOBUILIBI, IPYTOBUKA, KATYIIKU U APYTHE).

Xopaossie. O6mas XapaKTEpUCTHKA. 3apopllieBoe pa3BUTHE XOpAOBBIX.
Cucrematuueckue rpymnmbl xopAoBbix. [loarun becuepennsie (nannernuk). Iloarun Yepenusie,
unu [1o3BoHOUHEIE.

Pepiobl. OOmass xapakrepucTuka. MecrooOuTaHHE U BHEIIHEE CTPOEHHE pBbIO.
OcCo0eHHOCTH BHYTPEHHEI0 CTPOEHHUS U MPOILIECCOB JKU3HEAesITeNbHOCTU. [IprucnocobieHHocTh



peI0 K ycnoBusM oOuTaHusA. OTIWYMs XPALIEBBIX PBIO OT KOCTHBIX pbIO. PasMHoxeHwme,
pa3BUTHE W MHUTpaIUsi pbl0 B mpupone. MHorooOpasue pbiO, OCHOBHBIE CHCTEMAaTHYECKHE
rpynisl pe0. 3HadeHue pei0 B MPUPOJIE U KU3HU YeTIOBEKa. X035SHCTBEHHOE 3HAYEHUE PBIO.

Jlabopamopuwvie u npaxmuueckue padoomaot.

HccnenoBanue BHEITHETO CTPOEHUSI U OCOOCHHOCTEW MEpe/IBIKEHUS PBIObI (Ha MpUMepe
JKUBOH PBIOBI B OaHKE C BOJIOK).

HccnenoBanne BHYTPEHHETO CTPOCHHMS pBIOBI (Ha MpHMEpPEe TOTOBOTO BJIAKHOTO
npenapara).

3emHoBoAHbIe. O0mas xapakrepucTuka. Mecrtoobutanue 3eMHOBOJHBIX. OCOOEHHOCTH
BHEIIHETO W BHYTPEHHETO CTPOEHUS, MPOILIECCOB >KU3HEAEATEIHHOCTH, CBSI3aHHBIX C BBIXOJIOM
36MHOBOAHBIX Ha cymy. [IpucnocoOieHHOCTh 36MHOBOAHBIX K JKM3HHM B BOJE U Ha CYIIE.
PasmHoOxeHue 1 pa3BUTHE 3¢ MHOBOJHBIX. MHOr000pa3ue 3eMHOBOAHBIX M UX OXpaHa. 3HaueHUe
36MHOBOJHBIX B IIPUPOJIE U )KM3HU YEIOBEKA.

IIpecmbikaommecss. OO0mas xapakTepucTuka. MecTOOOHTaHHE MPECMBIKAIOIIMXCS.
OcoOeHHOCTH BHEUIHET0O M  BHYTPEHHEro CTpoeHHs mpecMblkatomuxcsa. IIponeccst
KU3HEJEATENIbHOCTH. [Iprucnoco6ieHHOCTh MPECMBIKAIOIIMXCS K KU3HU Ha cyiie. PazMHOXeHHe
U pa3BUTHE NpecMbIKatomuxcs. Perenepanns. MHOrooOpasue npecMbIKAOIKUXCS U UX OXPaHa.
3HaueHUe MPECMBIKAIOIINXCS B IPUPOJIE U KU3HH YEIIOBEKA.

ITunsl. O6mias xapakrepuctrka. OCOOEHHOCTH BHEIIHETO CTPOeHUs nTHil. OCOOEHHOCTH
BHYTPEHHETO CTPOCHHUS M MPOLECCOB KHU3HEAESITeNbHOCTH NTHl. llpucmocobneHuss nrui K
nonéry. [loBenenue. PasmMHOKeHHE U pa3BuTHE NTUIL. 3200Ta 0 ToTOMCTBE. CEe30HHBIC SBICHUS
B KU3HU NTUI. MUrpaluu NTUll, X u3ydeHne. MHorooOpasue NTHil. DKOJIOTUYECKUE TPYIIIbI
nTUll (10 BEIOOPY yuHTENsl HA IPUMEPE TPEX IKOJIOTUUYECKUX TPYIII ¢ YUETOM PAacIpOCTPaHEHUSI
nTull B peruone). [Ipucnoco0aeHHOCTh NTUIL K Pa3IMYHBIM YCIOBUSAM Cpe/ibl. 3HAUCHUE MTHUIl B
IPUPOJIE U )KU3HU YEJIOBEKA.

Jlabopamopnvle u npakmuueckue padoomal.

HccnenoBanue BHELIHETO CTPOSHUS U IIEPHEBOr0 MOKPOBA NTHULL (Ha IPUMEPE Uydelia ITHUL]
1 Habopa MepbeB: KOHTYPHBIX, TyXOBBIX U ITyXa).

HccnenoBanue ocoOEHHOCTEN CKENeTa NTUIBL.

Muekonuraomue. O6mas  xapaktepuctuka. Cpenpl  KU3HM — MIICKOIMUTAIOIIMX.
OcoOeHHOCTH BHEUIHET0 CTPOEHUs, CKeleTa U MYCKYJlaTypbl, BHYTPEHHETO CTPOEHHUS.
[Tporecchl KU3HENEATENBHOCTH. Y CIIOKHEHHE HEpBHOI cucteMbl. [loBeieHre MIEKOMUTAIOMIUX.
PasmHoxenue u pazputue. 3a60Ta 0 HOTOMCTBE.

[Tepo3Bepu. OpHompoxoanble (siueknanyme) u  CymuaTble (HM3IIME 3BEpH).
[TnanenTapasie MilekonmuTarone. MHOrooOpasue MIIEKOMUTAIMMUX (IO BBHIOOPY yUHUTENS
U3y4yarTcs 6 OTpsAIOB MIICKONUTAIOMIMX Ha TNpUMepe ABYX BHUJAOB U3 KaXJOro OTpsAa).
Hacexomosinupie u Pykokpsiabie. ['pei3ynsl, 3aiinieoOpasnbie. Xwumabele. JlactoHorue u
Kuroobpasusie. IlapHokonbiTHeie U HemapuokombiTHbie. [Ipumatel. CemelicTBa oTpsana
XuiHbIe: co0auby, KOMAaybH, KYHbH, MEIBEKBH.

3HayeHHe MIICKONMTAIOUIMX B MPUPOAEC M IKU3HM YesloBeKa. MIIeKONMUTalomue —
MEePEHOCUMKH BO3OyAHWTENel oOmacHbIX 3aboneBaHuil. Mepsl OOppOBI C  TpBHI3yHAMHU.
MHoroo0pa3ue MIEKOIUTAIOLINX POJIHOTO Kpasl.

Jlabopamopnvie u npakmuueckue padomul.

HccnenoBanne 0coOEHHOCTEH cKeleTa MICKOUTAIOIIHX.

UccnenoBanme ocoOeHHOCTEH 3yOHON CHCTEMBI MIICKOTTUTAIOIITNX..

4. Pa3BuTHE :KMBOTHOr0 MUpa Ha 3emJie

OBOJIOIMOHHOE DPAa3BUTHE >KUBOTHOTO MHpa Ha 3emiie. YCIOKHEHHE KHBOTHBIX B
mpouecce 3BOJMIOLMU. JloKa3aTesnbCcTBa  DBOJIOLMOHHOIO  Pa3BUTHUSL  JKMBOTHOTO — MUpA.
[TanmeonTonmorusi. Vckomaemble OCTaTKM JKMBOTHBIX, WX HW3y4eHHe. MeToasl H3ydeHUs
HCKOMaeMbIX OCTAaTKOB. PecraBpaius JpeBHHUX XKUBOTHBIX. «JKUBbIE MCKOMaeMbIe» >KMBOTHOTO
MUpa.



Kuszep  xuBoTHBIX B Boxe. OpHOKIETOuHblE  KUBOTHbIE. IIpomcxoxneHue
MHOT'OKJIETOYHBIX HBOTHBIX. OCHOBHBIE 3TaIlbl IBOJIOLUHN 0€CII03BOHOUYHBIX. OCHOBHBIE 3TaIlbl
HBOJIIOLIMY [T03BOHOYHBIX JKUBOTHBIX. BhIMepIlne KUBOTHBIE.

Jlabopamopuwvie u npaxmuueckue padoomaot.

HccnenoBaHue HCKOMAEMBIX OCTaTKOB BEIMEPIIMX KUBOTHBIX.

5. 7KuBOTHBIE B MPUPOIHBIX COO0IIECTBAX

JXKuBotHble U cpeaa obutanus. BiusiHue cBeTa, TeMIepaTypsl U BIaKHOCTH HA KUBOTHBIX.
[Tprcnoco0aeHHOCTD KUBOTHBIX K YCIOBUSAM CpeZibl OOMTaHUS.

[Tonmynsiuuu KMBOTHBIX, UX XapaKTepUCTUKH. OIMHOYHBIN M IPYNIOBOM 00pa3 >KU3HM.
B3auMocBsI3M KMBOTHBIX MeEXAy cOOOH M ¢ JIpyruMu opraHu3mamu. IluieBele cBs3u B
npUpOoHOM coobiecTse. [TumeBsie ypoBHH, 3KOIOrHYecKast MUpaMuaa. IKOCHCTEMA.

JKuBoTHbIlI Mup npupoAHbIX 30H 3eMiad. OCHOBHBIE 3aKOHOMEPHOCTH PaCIpeIeICHUs
JKUBOTHBIX Ha muiaHere. PayHa.

6. ’KuBoTHBIE H YeJIOBEK

Bo3szaeiicTBue 4enoBeka Ha JKMBOTHBIX B IIPUPOJIE: IPSIMOE U KOCBEHHOE. IIpombIciOBBIE
KUBOTHBIE (PBIOOJIOBCTBO, OXOTa). BeneHue mnpombicia >KMBOTHBIX Ha OCHOBE HAy4yHOI'O
[0J1X0/1a. 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

OpnomaiHuBaHue KUBOTHBIX. CeneKuus, NOpoJibl, UICKYCCTBEHHBIH 0TOOp, JUKUE MPEIKU
JIOMAIIHUX JKUBOTHBIX. 3HAa4€HHE JOMAIIHUX >UBOTHBIX B HU3HU ueinoBeka. JKuBOTHbIE
CEJIbCKOXO035HUCTBEHHBIX Yroauil. MeTo bl 60pbObI C JKUBOTHBIMU-BPEIUTEIISIMH.

['opon kak oco0asi UCKYCCTBEHHasi cpena, co3/laHHas 4yeaoBeKoM. CHHAHTPOIHBIE BHJIBI
KUBOTHBIX. YCIIOBHS HUX OOuUTaHMsA. becro3BOHOYHBIE U MO3BOHOYHBIE >KMBOTHBIE TOpOJA.
ApnanTanusi )KUBOTHBIX K HOBBIM YCJIOBUSAM. PekpeanoHHbIN Mpecc Ha KUBOTHBIX AUKUX BUI0B
B yCIOBUAX ropoja. besnan3opHsle nomamHue XUBOTHbIE. [IuToMHuku. BoccraHoBieHue
YUCIICHHOCTH PEJIKUX BHUJIOB JKUBOTHBIX: 0c000 oxpaHsiembie nipupoabie Tepputopun (OOIIT).
Kpacnas xknura Poccun. Mepbl coxpaHeHus )KUBOTHOTO MHpa.

9 KUIACC
1. YesoBek — 0HOCOLMATBLHBIA BU/

Hayku o uyenmoBeke (aHatomus, ()U3MOJIOTHS, TCHXOJIOTHS, AHTPOIIOJIOTHS, TUTHEHA,
CaHMTapHUs, SKOJIOIUs 4enoBeka). MeTosbl n3ydyeHus: opraHu3ma 4ejaoBeka. 3HaueHUe 3HaHuM o
YyeJIOBEeKE JJIs CaMONO3HaHMsI U COXpaHEHHs 3/0poBbsi. (OCOOEHHOCTH YEIOBEKa Kak
OMOCOIMAIEHOTO CYIIECTBA.

MecTto uyenoBeka B CHCTEME OpraHMYecKoro mupa. YenoBek Kak dYacTb NPUPOIBL.
Cucrematnueckoe  IOJIOKEHHE  COBPEMEHHOTo  4enoBeka.  (CXOICTBO — 4eloBeKa  C
miekonuraomumMu.  OTivyue dYeinoBeka OT HOpuMaroB. JloKa3aTenbCcTBAa  KUBOTHOIO
IIPOUCXOXKIECHUS YenoBeKa. YenoBek pa3yMHbIA. AHTPOIIOTEHE3, €ro 3Tamnbl. buosorndyeckue u
colabHbIE (PAKTOPHI CTAHOBJICHUS YeToBeKa. YemoBeYeCKHue pachl.

2. CTpyKTypa OpraHu3Ma 4eji0BeKa

CrtpoeHue u XuMU4ecKHi coctaB KieTKH. OOMEH BELIECTB M MpPEBpalIEHUE DHEPIHH B
kjaeTke. MHoroo0Opasue kierok, ux zgeneHue. HykinenHoBble KHCIOTHL. ['€Hbl. XpOMOCOMBI.
XpomocoMHbIil Habop. MuTo3, melio3. Comarnueckue U MoJjaoBble KIETKU. CTBOJIOBBIE KIIETKU.
Tunsl TKaHeW opraHu3Ma 4ejlOBEKa: SMUTEIHAIBHBIE, COEAUHUTEIIBHBIE, MBIIICUHbIE, HEPBHAS.
CaoiicTBa TKaHell, ux (yHkuuu. Opranbl U cUCTeMbl opraHoB. OpraHu3M Kak €IMHOE LeJoe.
B3aumocBsI3b OpraHoB U CUCTEM KaK OCHOBA T'OMEOCTA3a.

Jlabopamopmuwvie u npakmuueckue padoomol.

N3y4yeHrne MUKPOCKOIIMYECKOTO CTPOECHHUS TKaHEN (Ha FOTOBBIX MUKpOIIpenaparax).

Pacrno3naBanue opraHoB U CUCTEM OpPraHOB YeJoBeKa (1o Tabauiam).

3. HeiiporymopaJjibHasi peryasiuusi

HepBhast cucrema uenoBeka, e€ opraHusanusi ¥ 3HaueHue. HelpoHbl, HEpBbI, HEPBHBIE
y3ibl. Pedrexc. Pednexkropras ayra.

PenenTopsl. JIByxHeiipoHHbIE U TpEXHEHPOHHBIE pedaekTopHble 1yru. CIIUHHOM MO3T, €ro
cTpoenue u ¢pyHkuuu. Pednexcsl cimaHoro mosra. ['onoBHOM MO3T, €ro cTpoeHue U QyHKIUH.



Bonbmme nonymapusi. Pedekcsl ronoBHOro Mosra. besycnoBnble (BpOKAEHHBIE) U yCIOBHBIE
(mpuobperénnnie) peduekcel. ComaTudeckas HEpBHas cucTema. BererarnBHas (aBTOHOMHAas)
HepBHas cucrema. HepBHas cucrema kak enuHoe 1enoe. Hapymenus B paboTe HEpBHOM
CHUCTEMBI.

['ymopanbHast perymsauust (yHkOuid. DHIOKpuHHas cuctema. JKene3sl BHYTpEeHHEH
cekpenuu. JKenesbl cMemanHoi cekperuu. ['OpMOHBI, UX POJb B PErysiuu (PU3MOTOTHYECKIX
¢yHkuuii opranm3ma, pocta W pas3Butus. Hapymenwe B paboTe HHIOKPUHHBIX KENE3.
Ocob6enHocTH pedISKTOPHON U TyMOPAIBHOM peryisaiuu GyHKIIUN opraHu3Ma.

Jlabopamopnvie u npakmuueckue padomal.

W3ydeHue roJoBHOrO Mo3ra 4yesioBeka (1o MyJisKam).

W3yueHne n3MeHeHus pa3Mepa 3padka B 3aBUCUMOCTH OT OCBEIIEHHOCTH.

4. Onopa 4 IBH:KeHHe

3HaueHUe ONOPHO-ABUraTeNbHOrO amnmnapara. CKeyler 4elloBeKa, CTPOEHUE €ro OTIEIOB U
¢byakuun. Koctr, uX XUMUYECKH cocTaB, cTpoeHue. Tumbl koctei. PocT kxocTeit B miuHy u
tonuHy. Coenqunenue kocreil. Ckener roynossl. CkeneT TynoBuina. CKeIeT KOHEYHOCTEN U UX
nosicoB. OCOOEHHOCTM CKeJleTa YeJOBeKa, CBSI3aHHbIE C MPSAMOXOXKIECHHEM U TPYAOBOI
JESITENIbHOCTBIO.

Mpimeunas cucrema. CTpoeHWE W (QYHKIMHM CKEJNETHBIX MbImI. Pabora MbII:
CTaTW4ecKkas M JWHAMHYECKAs, MBIIIIBI CrudaTteny W pa3rudarend. YTOMIIGHHWE MBIIIII.
['unonuuamus. Poss gBUraTeIbHOM aKTUBHOCTH B COXPAHEHUU 3/10POBbSI.

Hapymennss onopHo-IBUTaTeNbHOM CHUCTEMBI. BoO3pacTHble HM3MEHEHHS] B CTPOCHHH
kocreid. Hapymenue ocanku. lIpenynpexieHne HCKpHUBIEHHS MO3BOHOYHHMKA W Pa3BUTHUA
wiockocronus. [Ipodmnakruka TpaBMaTu3ma. llepBas momoms OpU  TpaBMax OINOPHO-
JIBUTaTEIbHOTO anmapara.

Jlabopamopnvie u npakmuueckue padomal.

HccnenoBanue CBOKWCTB KOCTH.

N3yuenue cTpoeHus KocTen (Ha MyJispKax).

W3ydeHue CTpOoeHHs MO3BOHKOB (Ha MYJISDKAX).

Onpenenenne THOKOCTH TTO3BOHOYHHKA.

N3mepeHne Maccsl U pOCcTa CBOEro OpraHu3Ma.

W3ydeHne BIUSHUS CTATUYECKON U TUHAMHUYECKON Harpy3Ku Ha yTOMJIEHHE MBIIIILI.

BrisiBieHNE HapyLIEHNS OCAaHKH.

Omnpenenenye NpU3HAKOB INIOCKOCTOIHS.

OxasanHue nepBoi MOMOIIY NPU NOBPEXKACHUN CKEJIETA U MBIIIILI.

5. BHyTpeHHsisi cpeia Opranuzma

Buytpennsas cpena u e€ ¢yHkuuu. DOpMEHHbIE 3JEMEHTBl KPOBU: SPUTPOLMUTHI,
JEUKOIMTHI U TpoMOOIUThL. MasiokpoBue, ero npuurHbl. KpacHblil KOCTHBII MO3T, €ro pojib B
opranusMme. [Ina3zma kposu. [TocTossHCTBO BHYyTpeHHEH cpeabl (romeocTa3). CBEPTHIBAHHE KPOBH.
['pynnel kpoBu. Peszyc-daxrop. IlepenuBanue kpoBu. JJoHOPCTBO.

Nmmynuter u ero Buibl. DakTophl, BIMAOIIME HAa HUMMYHHUTET (IIPHOOpETEHHBIE
UMMYHOAE(QUIUTHI): paAUallUOHHOE OOJy4YeHHe, XHMHUYECKO€ OTpaBJIEHUE, TIOJI0JIaHue,
BOCTIaJIeHue, BUpYyCHbIe 3a0oneBanus, BUU-undekunsa. BunoukoBas xenesa, mumdarnyeckue
y31bl. BakiuHel v neyeOHble chIBOpOTKH. 3HadeHue padot JI. [Tactepa u M.M. MeunukoBa mno
W3Y4YEHHUIO UMMYHHUTETA.

Jlabopamopmuwvie u npakmuueckue padoomol.

N3y4yeHne MHUKPOCKOIMMYECKOIO CTPOEHHUs KPOBU YEJIOBEKA W JIATYIIKM (CpaBHEHHE) Ha
TOTOBBIX MUKpOIIpenapaTax.

6. KpoBooOpamenune

Opransl kpoBooOparnenus. CTpoeHnue u padota cepjia. AproMatu3m cepamna. Cepaednbpii
IIUKJ, €r0 JJIMTENbHOCTh. BonbInoi u Manblil Kpyru KpoBooOpaieHus. /[BukeHue KpoBH IO
cocyaam. Ilynwc. Jlumdaruueckas cucrema, TMMGPOOTTOK. Perymsuus AesTeNbHOCTH cepaua u



cocynoB. I'mrmena cepaeuHo-cocyauctoil cuctemsl. IIpodunakTuka cepaeyHO-COCYIUCTHIX
3aboneBanuid. [lepBast momMoIpb Mpu KPOBOTCUCHUSIX.

Jlabopamopnvie u npakmuueckue padomal.

H3mepeHne KpoBSHOTO J1aBICHHUS.

Omnpenenenue myjabca U YUCIa CEPACYHBIX COKPALIEHUM B IMOKOE M MOCIE JO3UPOBAHHBIX
bu3NYECKUX Harpy30K y YeJIOBEKa.

[lepBast momoIib Npu KPOBOTCUECHUSIX.

7. JpIXaHHe

Hpixanue u ero 3HaueHue. Opransl Apixanus. JIérkue. BzanMocBs3p cTpoeHus u GyHKIMMA
opraHoB JpixaHus. ['a3000MeH B JE€rkux u TKaHsaX. KusHeHHass EMKOCTh JIETKUX. MeXaHU3Mbl
IbIXaHus. J{pIxatenpHble IBIOKCHUS. Perymsius qpixanus.

Wndekuronnsie 00J1€3HU, MEpelaoluecs: yepe3 BO3AyX, MPeaylpekIeHUEe BO3IYIIHO-
KarenbHbIX HH(eknuii. Bpenx TabakokypeHus, ynorpeOaeH!sT HAPKOTHUECKUX M TICUXOTPOIMTHBIX
BellecTB. Peanumariusa. Oxpana Bo3ayniHo# cpeapl. OkazaHue MepBOil MOMOIIU MPY MOPAKEHUN
OpraHOB JbIXaHUSI.

Jlabopamopuvie u npakmuueckue padoomaot.

N3mepenune o6xBara rpy/IHOM KJIETKH B COCTOSIHUU BJIOXA U BBIJOXA.

Omnpenenenue 4acToThl AbIxaHus. BiusHue pa3nuyHbix GakTOPOB HA YACTOTY JbIXAHUS.

8. IluraHue U MUIIEBapeHHe

[TutaTenbHble BElIECTBA U MUILEBbIE MPOAYKTHL. [IuTanue u ero 3Hauenue. [lumeBapenue.
Opranbl NUIIEBApEeHUS, WX CTpoeHHE U (GyHKIUH. DEpPMEHTH, WX pPOJIb B IHIICBAPCHUU.
[TunieBapeHue B pOTOBOH MOJIOCTH. 3yObl M yXo/1 3a HUMU. [IuiieBapeHue B xKemnyake, B TOHKOM
M B TOJCTOM KHIIEUYHUKE. BcachiBaHume TmMTaTeIbHBIX BellecTB. BcackiBaHue BOJBIL.
[TunieBapuTeNbHbIE JKEJIE3bl: EYSHD U MOKETYA0YHAas jKeje3a, UX POJib B MUIIEBAPECHUU.

MukpoOrom uenoBeKa — COBOKYIHOCTb MHMKPOOPTaHM3MOB, HACEJSIOUIMX OpraHu3M
yenoBeKka. Perynsanus mnumieBapeHus. MeToabl H3yueHHUsl OpPraHoB mulleBapeHus. PaboTs
N.II. ITaBnoBa.

['uruena nurtanus. [IpegynpexxaeHne TIMCTHBIX U KEIyI0YHO-KUIICUYHBIX 3a00JIeBaHUM,
MUIIEBBIX OTpaBiICHUN. BiusiHue KypeHus U aJIKoroJisi Ha MUIEeBapeHUe.

Jlabopamopnvle u npakmuueckue paoomal.

UccnenoBanue neiictBusi GepMEHTOB CIIFOHBI HA Kpaxmall.

Habmtoienue neiicTBuUs )KemyI09HOTO COKa Ha OENKH.

9. OOMeH BelleCTB U NMpeBpalleHNe FJHEPrun

OOMeH BellecTB W TpEeBpallleHWE SHEPTHMM B OpraHu3Me uenoBeka. [lmactuueckuit u
sHepreTuuecknii oomeH. OOMeH BOABI U MUHEPAIbHBIX coseil. OOMeH OenKOB, yrieBOJOB U
JKUPOB B opranusme. Perymnsius oOMeHa BEIIeCTB U MPEBPAIICHHS SHEPTUH.

Butamunbel u ux ponp mns opranusma. Iloctymienue ButamuHOB ¢ mumieil. CuHTe3
BUTAMHHOB B OpraHu3Me. ABUTAMUHO3bI U TUITIOBUTAMUHO3bl. COXpaHEHHE BUTAMUHOB B ITUIIIE.

Hopmer u pexxum nutanus. PanmumonanbHOe muTaHue — (GakTop YKpEIUICHUs 310pPOBbS.
Hapymienne oOMeHa BelecTs.

Jlabopamopnvie u npakmuueckue padomul.

HccnenoBanue cocraBa MpoOAYKTOB MUTAHUS.

CocraBiieHre MEHIO B 3aBUCUMOCTH OT KaJOPUMHOCTH MHIIH.

CniocoObl coXpaHEHHs] BATAMUHOB B TTUIIEBBIX MPOTYKTaX.

10. Ko:xa

Crpoenne u ¢yHkiuu koxu. Koxka u e€ mpousBoanble. Koka W TepMOperymnsius.
Bnusinue Ha KoXKy (hakKTOpPOB OKpYXKaroIie cpeibl.

3akanuBanue W ero posb. CnocoObl 3akanuBaHUS opraHu3Ma. [HWrueHa KOXW,
TUTHEHUYeCKue TpeOoBaHMs K oJlexkae U 00yBU. 3a00jieBaHUS KOXKH U HX IMPEIyNpexIeHuUs.
[Ipodunaktuka W TepBas TMOMOIIL MPU TEIJIOBOM M COJHEYHOM YyAapax, OXorax u
0OMOPOKEHHSIX.

Jlabopamopnvie u npakmuueckue padbomal.



HccenenoBanue ¢ MOMOLIBIO JIYIIBI ThIJIBHOM U JIAJOHHOM CTOPOHBI KUCTH.

OrnpeneneHne )KUPHOCTH PA3JINYHBIX YYaCTKOB KOXKH JIMIIA.

Onucanue Mep Mo yxXoy 3a KOKel JIMIIa U BOJIOCAMH B 3aBUCUMOCTHU OT TUIIA KOXKHU.

Ornucanne OCHOBHBIX TUTHEHUYECKUX TpeOOBaHUI K OJ1ek 1€ U O0YBH.

11. Boinenenune

3HaueHue BblaeneHUs. Opranbl BelienaeHUss. Opranbl MOYEBBIACIUTEIBHOW CUCTEMBI, HX
cTpoeHne u (yHKIMH. MUKpocKomuueckoe cTpoeHue mouku. Hedpon. OOpasoBanue MoUH.
Perymsmus moueoOpa3oBaHusl U MOYEHCITYCKaHUS. 3a00J€BaHUSI OPraHOB MOYEBBLACIUTEIBHON
CUCTEMBI, UX IIPEIYNPEXKICHUE.

Jlabopamopuwvie u npaxmuueckue padoomaot.

OrnpezesieHre MECTOIOJIOXKEHHUS MOYEK (Ha MYJIsKeE).

Onucanne Mep NpopUIAKTUKU O0JIE3HEH MOYeK.

12. Pa3MHoKeHUEe U pa3BUTHE

Opransl penpoaykuuu, ctpoenue u (ynkuuu. Ilomoswie sxenesbl. [lojoBbie KIETKH.
OmnonorBopenue. BuyrpuyrpobHoe pasButue. BrusiHue Ha SMOpPHOHAIBHOE pa3BUTHE
dakTopoB oOkpyxkaromei cpeasl. Poxwl. Jlakramms. Poct um pasButue pebGénka. IlomoBoe
co3peBanue. HacnenoBanue npu3HakoB y yenoBeka. HacnencTBeHHble 00€3HU, X TPUYHHBI U
npenynpexaenue. Habop XxpoMocom, MoiI0BbIE XpPOMOCOMBI, T€HbI. POJIb reHeTH4ecKuX 3HaHUN
JUTS TUTAaHUPOBaHUA ceMbH. MH(eKImn, mepenaronmecs moJI0BbIM MyTEM, UX MPO(UITAKTHKA.

Jlabopamopusie u npakmuueckue padomaol.

Onucanue OCHOBHBIX Mep IO NPO(UIAKTUKE MHPEKLIHMOHHBIX BHUPYCHBIX 3a00JIEBaHMIA:
CIIN/I v renartur.

13. OpraHbl YyBCTB U CEHCOPHBbIE CHCTEMbI

Oprasasl 4yBCTB M HMX 3HaueHHe. AHanuzatopbsl. CeHCOpHbIE CUCTEMBL. [71a3 U 3peHue.
OnTuueckast cucrema riasa. CeryaTka. 3pHUTENbHbIE PELENITOPHI. 3PUTEIBHOE BOCHPUSTHE.
Hapyiienus 3peHus 1 ux npuuuHsbl. ['Mruena 3pexus.

VYxo u cuyx. CrpoeHne W (QYHKIMM OpraHa ciiyxa. MexaHu3Mm pabOTBl CIIyXOBOTO
aHanu3aropa. CiyxoBoe Bocnipusatue. Hapyiienus ciyxa u ux npuuuHsl. ['uruena ciyxa.

Opranel paBHOBECHS, MBIILIEYHOIO YYBCTBA, OCA3aHMs, OOOHSHUS U  BKYyca.
B3auMopeiicTBuE CEHCOPHBIX CUCTEM OpraHU3Ma.

Jlabopamopnvie u npakmuueckue padbomaul

Omnpenenenne oCTpOTHI 3pEHUS Y UEIOBEKaA.

W3ydeHue cTpoeHus opraHa 3peHust (Ha MyJIsbkKe U BIa)XXKHOM Ipernapare).

N3yueHne CTpoeHUs opraHa ciayxa (Ha MyJisike).

14. TloBeaeHnue U MCUXUKA

[lcuxuka u moBeneHue uenoBeka. [loTpeOHocTH M MOTHBBHI mMoBeneHus. CouuanbHas
00yCIIOBIIEHHOCTh MOBEACHUs 4enoBeka. PeduiekropHast Teopusi nmoBeaeHus. Boiciias HepBHas
NesITeNbHOCTh uenoBeka, pabotel M.M. CeuenoBa, W.II. IlaBnoBa. MexaHusm oOpazoBaHMs
ycioBHBIX pedrnekco. Topmoxkenue. JluHamudeckuii ctepeoTuil. Pojib TOpMOHOB B MOBE/ICHUH.
HacnenctBeHHple M HEHACHEICTBEHHBIE  NpPOrpaMMbl  IOBEAECHHS Y  4YeEJOBEKa.
[IpucnocoOUTENBHBIN XapaKkTep MOBEACHUSI.

IlepBasg u BTOpas curHaibHble cucTteMbl. [lo3HaBarenbHas neATEIbHOCTH MoO3ra. Peub u
MmpinvieHue. Ilamsate u BHuMaHue. Owmouuu. MHIuBHIyandbHbIE OCOOEHHOCTH JIMYHOCTH:
CHOCOOHOCTH, TEMIIEPAMEHT, XapaKkTep, 0JAapEHHOCTh. THUIIBI BBICIIEH HEPBHOH NEATETLHOCTH U
temnepaMenTa. OCOOEHHOCTH NICUXUKH yenoBeka. ['uruena ¢pu3nyeckoro 1 yMCTBEHHOTO TpyAa.
Pexxum tpyna u orapixa. CoH u ero 3HaueHue. I urueHa cHa.

Jlabopamopmuwvie u npaxmuueckue padoomaot.

N3y4yeHne KpaTKOBPEMEHHOM NaMSTH.

Onpenenenne 00bEMa MEXaHNYECKOW U IOTUYECKON TTaMSTH.

Onenka c(hOpMUPOBAHHOCTH HaBBIKOB JIOTHYECKOTO MBIIUICHUSI.

15. YesnioBek u OKpyKalouias cpeaa



YenoBek M OKpYyKawlas cpefa. JKoJoruveckue (HakTopbl U MX JCWCTBHE HA OPTaHU3M
YeJIoBeKa. 3aBUCUMOCTD 3/I0POBbS YEJIOBEKA OT COCTOSIHUS OKpYXkarolle cpeabl. MUKpOKIUMAT
XKWIBIX ToMernenuii. CoOmroieHre MpaBWil MOBENEHUS B OKPY)KAIOLIeH cpesie, B OMACHBIX U
Ype3BhIYAITHBIX CUTYAIUSX.

310pOBbE UEIOBEKa KaK COIMalibHas IEHHOCTb. DaKTOpbl, HapylLAIOLUE 3J0POBbE:
TUINOUHAMUS, KypeHUe, YIOoTpeOIeHHe alKorois, HApKOTUKOB, HecOalaHCUPOBAaHHOE MTUTAHUE,
cTpecc. YKpeIUIEHHE 3/I0pOBbsSi: AyTOTPEHUHT, 3aKajuBaHUE, JBUTATENIbHAs AaKTUBHOCTb,
cbanancupoBanHoe nurtaHue. KynbTypa OTHOIIEHHS K COOCTBEHHOMY 3/I0POBBIO U 3J0POBBIO

OKpy’Karolux. BecemupHas opranusans 31paBOOXPaHEHHUS.
YenoBek Kak 4acTb Ouocgepbl 3emiau. AHTPONOIE€HHbIE BO3JCHCTBUS Ha MPUPOAY.
YpOanuzamus. [usmimzanus. TexHoreHHsle U3MEHEHUsI B OKpyskatomiend cpene. CoBpeMeHHbIE

ria00ajJbHbIE  DKOJIOTMYECKHE HpO6JICMBI.

COXpPAaHCHUS YCIIOBCUCCTBA.

3HayeHue OXpaHbl

OKpY)Xarollel cpeabl Uit

TEMATHYECKOE INTAHUPOBAHHUE

5 KUIACC

Ne | HaumenoBanue KonndectBo uacos DnexTpoHHbIE (IIUPPOBLIC)

n/m | paszmenoB uTeM | Beero | Konrponsnsie | [Ipaktuueckne | 0Opa3oBaTenbHbIE PECYpPCH

IPOTPaMMBI paboThI paboThI

1 buonorns — 4 [[BubmmoTteka LIOK
HayKa 0 XHBOK https://m.edsoo.ru/7f413368]]
MIPUPOJIC

2 MeTtoabl 4 0,5 [[PubmunoTeka [JOK
M3YUYCHHS KUBOU https://m.edsoo.ru/7f413368]]
TIPUPOJIBI

3 Opranusmbr — 10 1.5 [[BubnuoTexa [JOK
Tea KUBOI https://m.edsoo.ru/7f413368]]
TIPUPOJIBI

4 Opranu3Mbl 1 6 0.5 [[BPubmunoTeka [JOK
cpeia oouTaHus https://m.edsoo.ru/7f413368]]

5 | Ilpuponusie 6 0.5 [[bubmnoreka LIOK
cooOriecTBa https://m.edsoo.ru/7f413368]]

6 | XKusas npupona 3 [[BubmuoTexa [JOK
Y YEJIOBEK https://m.edso0.ru/7f413368]]

7 PeszepBHoe 1 [[BubmuoTexa [JOK
BpeMsI https://m.edsoo.ru/7f413368]]

JloGaBUTh CTPOKY

OBILEE 34 1 3

KOJIMYECTBO

YACOBIIO

[TPOTPAMME

6 KJIACC

Ne HaunmenoBanue KommuectBo wacos DneKTpoHHbIE (IUPPOBHIL)

n/ paszesnoB U TeM Bcer | Konrponsnbl | [IpakTudeckn | 0Opa3oBaTeNbHbIE PECYpPCHI

i MIPOrpaMMbl 0 € paboThI € paboThl

1 PacturensHbIM 8 15 [[BubmmoTtexa [IOK

OpraHu3M https://m.edsoo.ru/7f4148d0
1]

2 | Crpoenue u 11 4 [[bubmuoTeka [IOK
MHOr0o00pa3sue https://m.edsoo0.ru/7f4148d0
MTOKPBITOCEMEHHBIX 11
pacTeHni
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3 | XKusHenesaTeapHOCT 14 3 [[BubmmoTteka [IOK
b PACTUTEIHHOTO https://m.edsoo.ru/7f4148d0
opraHusma 11

4 | Pe3epBHOE BpeMs 1 [[bubnuoTtexa [HJOK

https://m.edsoo.ru/7f4148d0
1]

J106aBUTH CTPOKY

OBIIEE 34 0 9

KOJIMYECTBO

YACOB I1O

[TPOTPAMME

7 KJIACC

No | HaumenoBanue KonnuecTBo yacoB DnekTpoHHbIC (IU(PPOBHIE)

n/ | pasgenoBuTteM | Beer | Konrpoabusl | IlpakTrueckn | 0Opa3oBaTeIbHBIC PECYPCHI
1| MIPOrpPaMMBbI 0 € paboThI € paboThI

1 Cucremarndecku 19 4.5 [[BubmuoTeka [JOK
€ TPYIIIbI https://m.edsoo.ru/7f416720]
pacTeHuii ]

2 PazButne 2 [[BubmmoTeka [IOK
PacTUTEIILHOTO https://m.edsoo.ru/7f416720]
Mupa Ha 3emie ]

3 | Pacrenus B 3 [[bubmuoteka [IOK
MPUPOIHBIX https://m.edsoo0.ru/7f416720]
coo0IecTBax ]

4 Pacrenus n 3 [[BubmmoTeka LIOK
YeI0BeK https://m.edsoo.ru/7f416720]

]

5 | I'puOslL. 7 2 [[bubmuoteka [IOK
JIMIaiHUKY. https://m.edsoo.ru/7f416720]
bakrepun ]

J06aBUTH CTPOKY

OBIIEE 34 0 6.5

KOJIMYECTBO

YACOB I1O

[TPOTPAMME

8 KUIIACC

Ne HaumenoBanue KonnuecTBo yacos DnexTpoHHbIE (ITUPPOBLIE)

1/ paszesnoB U TeM Bcer | Kontpomnbhbl | [IpakTruecku | 00pa3oBaTeIbHBIE PECYPCHI

n MPOrpPaMMBbI 0 € paboThI € paboThI

1 | ’)KuBoTHbIi opranus 4 0.5 [[BuGmmoTeka [IOK

M https://m.edsoo.ru/7f418886
1]

2 | Ctpoenue u 12 3 [[bubmuoteka [IOK
KHU3HEIEATEIILHOCTh https://m.edsoo.ru/7f418886
opranmu3ma 11
YKUBOTHOTO

3 | OcHOBHBIC 1 [[BubmuoTeka [JOK
KaTeropuu https://m.edsoo.ru/7f418886
CUCTEMATHKHU 1]

YKUBOTHBIX
4 | OTHOKJIETOYHBIC 3 1 [[BubmuoTexa [JOK
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’KMBOTHBIC - https://m.edsoo.ru/7f418886
npocTeme 1]

5 | MHOrokjaeTOYHbIE 2 1 [[BubmuoTeka [JOK
JKHBOTHBIC. https://m.edsoo.ru/7f418886
KHI11e4HOm0I0CTHBI 11
e

6 | Ilmockwue, KpyribIe, 4 1 [[BubmuoTeka [JOK
KOJIbYAThIC YCPBU https://m.edsoo.ru/7f418886

1]

7 | UneHucToHoTrHe 6 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f418886
1]

8 | Momtrocku 2 0.5 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f418886
1]

9 | XopnoBbie 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f418886
1]

10 | Pei0OnI 4 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f418886
11

11 | 3emHOBOAHBIC 3 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f418886
11

12 | IlpecMbIkaronuecs 3 [[BubmmoTeka LIOK
https://m.edsoo.ru/7f418886
1]

13 | [Itums 4 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f418886
11

14 | MnekonuTaromme 7 1 [[BuGmmoTeka [IOK
https://m.edsoo0.ru/7f418886
1]

15 | Pa3Butne 4 0.5 [[BubmuoTeka [JOK
KMBOTHOTO MHpa Ha https://m.edsoo.ru/7f418886
3emie 11

16 | )KuBoTHbIe B 3 [[BuGmmoTeka [IOK
HPUPOTHBIX https://m.edsoo.ru/7f418886
COO0IIECTBAX 1]

17 | )KuBoTHbIe 3 [[BubmuoTeka [JOK
YEJI0BEK https://m.edsoo.ru/7f418886

11

18 | PesepBHOE Bpems 2 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f418886
1]

J06aBUTHL CTPOKY

OBUIEE KOJIMYECTBO | 68 115

YACOB IIO

ITPOI'PAMME

9 KJIACC

\ Ne \ HaumeHoBaHue pa3neioB U TeM

KomnuuectBo yacoB

’ DJIEKTPOHHBIE
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