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NOACHHUTEJIBHAS 3AIIMCKA

IIporpamMmma 1o OuonoruM Ha YpPOBHE OCHOBHOrO 00mIero oGpa3oBaHus
COCTaBIIEHA Ha OCHOBE TpeOOBaHMH K pe3ylbTaTaM OCBOEHHSA OCHOBHOM
06p330BaTeHBHOfI IIporpaMmsbl OCHOBHOTO 0611161"0 06p330BaHHﬂ, NpeACTaBICHHBIX
B ®I'OC 00O, a Taxxe (GenepanbHoii paboyeil mporpaMMbl BOCIIUTAHUS.

IIporpamma 1o Owuonoruy HampaBieHa Ha (OpPMHPOBAaHHE €CTECTBEHHO-
HAayYHOH IpaMOTHOCTH OOYYarOIUXCS W OPTaHU3AIMI0 H3y4eHus OHONOruM Ha
,I[@SITEJILI—IOCTHOI‘:I ocuoge. B InporpaMme 110 6uonoruu YUHUTBIBAIOTCA BO3MOXKHOCTH
yuebHoro npenmera B peamusaiuu Tpedosanuit ®I'OC OO0 k miIaHHpyeMBIM
JIMYHOCTHBEIM M METAallpeIMETHBIM pe3ylbTaTaM OOYYEeHHs, a TAKXKe pealdu3allus
MEXIIPEAMETHBIX cBs3eil €CTECTBCHHO-HaVYHBIX yLIeﬁHBIX MNpeaMETOB Ha YPOBHE
OCHOBHOTI'O 0011[ero o0pazoBaHusl.

B mporpamMMe 1o OHONOrMH OINpeseNsAIOTCS OCHOBHBIC IENH H3ydeHHs
OHOJIOTHH Ha YPOBHE OCHOBHOTO O6ILEro o6pa3oBaHus, [UIAHUPYEMBIE PE3YILTATEL
OCBOEHMs IIPOIPaMMbI 10 OHONOTMM: JMYHOCTHBIE, MeTamlpeIMETHEIE,
npenMeTHele. IIpenMeTHble niaHUpyeMble pPe3yibTaThl JAHBI IS KaXOro roja
U3y4eHus1 OMOJIOTHH.

buonorus pasBuBaeT IpeACTaBICHHs O NO3HABAEMOCTH JKMBOM NPHPOIBI H
MeTolax e€ IO3HAHHMA, MO3BONAET CHOPMHUPOBATH CHCTEMY HAYYHBIX 3HAHHH O
JKHBBIX CHCTEMax, YMCHHA HX IIOJIYyYaTh, IPUCBauBaTh H IIPAMEHATHh B XHU3HECHHBIX
CUTYalHsIX.

buonornueckas IIOATOTOBKA obecneyuBaeT IIOHUMAaHUE OGyT-IaK)]lIIvIMI/ICH
Hay4YHBIX IIPUHLHUIIOB YEJIOBEYECKOH MeATeTPHOCTH B TPUPOJE, 3aK/IANLIBAET
OCHOBBI 3KOJIOTHYECKOH KYJIbTYphI, 3T0POBOIr0 00pa3a XKU3HH.

LensMu u3ydeHHss OHONIOrHH Ha ypOBHE OCHOBHOI'O OOIIero o0Opa3oBaHHA
SABILIFOTCA

(QopMHMpOBaHHME CHCTEMbl 3HAaHMH O [pU3HAKaX ®  IpoIeccax
’KH3HEJIESITEIbHOCTH OMOJIOTHYECKUX CHCTEM Pa3HOIO YPOBHS OpTraHH3aIliH;

dopMupOBaHHEe  CHCTeMBI  3HaHWH 06  OCOBGEeHHOCTSX  CTpOeHWs,
KHU3HCICATCIIBPHOCTH OpraHu3Ma YeJI0OBEKa, YCIOBUAX COXPAHCHHUS €ro 3J0POBbS;

(GopMHpoBaHNEe YMEHHI NPUMEHATH METOIbI OMONIOrMYECKOM HAYKH JUIs
H3Y4YCHUA OHMOIIOrHYECKHX CHCTCM, B TOM HHCIJIE OpraHM3Ma 4YeJIOBEKAa,

GopMHpoBaHHE yMEHMH HCIIONB30BaTh HH(POPMALMIO O COBPEMEHHBIX
JOCTHXXEHUAX B 00/1aCTH OMOIOTHH 15 O0BSICHEHHS IIPOLIECCOB M ABJIEHMI KHUBOM
IPUPOJLI U KHU3HENEATENBHOCTH COOCTBEHHOTO OPraHU3Ma,;

(popmupoBanre ymeHHHl OOGBACHATL pPOJNb OHOJOTHH B IPAKTHYECKOH
JeSTEeLHOCTH JIIOJIeH, 3HaUeHHe OHOJIOrHuecKoro pasHooOpasus Ui COXpaHEeHHUs
Ouocdepsl, ToCIeICTBUS IesTEILHOCTH YeI0BEKA B TIPHPOIE;



GopMHpOBaHHE  SKOJOTHYECKOM  KyIBTYpPHl B LENIX  COXpaHEHHA
cOOCTBEHHOTO 30POBES ¥ OXPaHbI OKPYIKAOMIEH Cpebl.

JlocTikeHue Leneidl mporpaMMbl Mo OHONOrHM oOecredrBacTCs PEIIEHUEM
CIEeAYIOIINX 3a1a4:

npuobpeTeHue oby4aronmMucs 3HaHUHU 0 JKHUBOH NpUpoJe,
3aKOHOMEPHOCTAX CTPOCHHS, JKU3HEACATCIBHOCTH M Cpefoodpasyromel ponu
OpraHM3MOB, YellOBeKe KaK OHOCOLHaIbHOM CYyINEeCTBe, O POIH Ouomoruyeckoit
HayKH B ITPAKTHUYECKOM A TeIbHOCTH JIIOJEH;

OBJaJeHHe YMEHUSIMH TIPOBOJAUTH MCCIEIOBAHMA C HCIONLE30BaHHEM
OUOJIOTHYECKOr0 O0OpYyIOBaHUs KM HAOIIOJEHHS 32 COCTOSIHHEM COOCTBEHHOIO
OpraHu3Ma;

OCBOeHUE MPUEMOB paboTHl ¢ GUONOrHYecKod HHPOPMALMEH, B TOM YHCIE O
COBPEMEHHEIX JOCTIDKEHMSIX B 00yacTé Ouonorvd, €€ aHaim3 U KpPUTHYECKOE
OIICHMBaHUE;

BOCIIUTaHHE OMOJOrMYECKH U 3KOJOTHYECKA TPAMOTHOW JTMYHOCTH, TOTOBOU
K COXPaHEHHIO COOCTBEHHOI'O 3/10POBbS M OXPaHbl OKPY KAIOIIEN CPEJIBL.

OO61ee 4UCIIO YacOB, OTBEACHHEIX JUISl M3y4eHUs OMOJIOTMH, COCTaBiseT 238
yacoB: B 5 kmacce — 34 gaca (1 gac B Henemo), B 6 kiacce — 34 daca (1 yac B
Hezemo), B 7 knacce — 34 gaca (1 yac B Hezielnro), B 8 kilacce — 68 gacos (2 Jaca B
HeJemo), B 9 kiiacce — 68 dacos (2 yaca B HeZIEIO).

[IpennaraeMpiii B mporpamMMe IO OMONOIMH IepeveHb J1a0OpPAaTOPHBIX H
NPaKTUYECKUX paboT SBIAETCS PEeKOMEHMATeNbHBIM, YYHTeNb JelaeT BBIOOp
npoBefeHus J1a00OpaTOpHEIX paboT M ONBITOB € YYETOM HHIMBUAYAIBHBIX
ocobeHHOCTE  OOydYarolIMXCsl, CIHCKAa  DKCIIEpUMEHTAJbHBIX  3allaHuH,
IpeiaraeMbIX B paMKax OCHOBHOTO TOCYAapPCTBEHHOTO 2K3aMeHa 110 OMOJIOrUM.



COIEP)KAHHME OBYUEHUS

S KJIACC

1. BHoJiorusl — HayKa 0 *KHBOIi Npupoae

[Tousitue o xw3HU. [Ipu3Haku JXUBOro (KJIETOYHOE CTpOEHUe, NUTaHue,
IBIXaHWe, BBIIETICHHE, POCT M Apyrue npusHaku). OOBEKTH XUBOW M HEXHUBOU
IIPUPOJILI, UX CpaBHeHUe. JKuBasi U HeXuBas MPUPOIIa — EIUHOE LEJI0e.

Buonorus — cucrteMa Hayk o >KMBOH Ipupojie. OCHOBHEIE pa3Aensl OUOJIOruu
(boTaHHKa, 300JOTHS, DKOJOTHS, IUTOJOrHS, aHATOMHS, (U3HOJOTHS U Ipyrue
pasgensl). [Ipodeccun, cBssanHble ¢ OHosOrueii: Bpad, BeTepHHAp, IICHXOJIOT,
arpoHoM, >KMBOTHOBOJI M Apyrue (4—5 npodeccuii). Cesa3p OuMonoruu ¢ ApyruMu
HayKamH (MareMartuka, reorpadus 1 Apyrue Hayku). Ponb Ononoruu B o3HaHUU
OKpYKaIOILEro MUpa U MPAKTUYECKON JesSTeIbHOCTU COBPEMEHHOIO YEII0BEKA.

Kabuner Owonoruu. IIpaBuna mnoBemeHus W paboTel B KabuHeTe C

OHOJIOrHYECKUMH IPHUOOpaMy U HHCTPYMEHTaMH.
Buonoruveckre TEPMHHBI, MTOHATUS, CUMBOJIBL. VICTOYHUKH OHOIOTHYECKHX

3HaHuii. Ilowmck wWHQOpPMAIMU ¢ HCIONH30BAHHEM pPa3INYIHBIX HCTOYHHUKOB
(HayuHO-TIOITY ISIpHAS JIUTEPATYpa, CIIPABOUHUKH, MIHTEepHeT).

2. Metoabl H3y4eHus ;KHBOH MPHPOALI

Hay4nble MeTONBI M3yYeHHS JKHBOH IPHPOMABI: HAOIIOAEHHE, SKCIIEPHMEHT,
onHcaHue, usMepeHue, kiaccudukanus. [IpaBuna paboTEl ¢ YBEJIHYHTEIHLHEIMH
npubopamu.

Meron omucaHus B OHOJIOTMH (HariasaHBINA, CIOBECHBIM, CXeMaTH4YEeCKHH).
Meton uzMepeHus (MHCTpyMeHThI uaMepenus). Habmonenue u skcnepuMeHT Kak
BEAYIIKAE METOBI OMOJIOTHH.

Jlabopamopusie u npakmuyeckue pabomot

Wzyuenue mnaboparopHoro o0OpyLOBaHUS: TEPMOMETPEI, BECHl, YAIIKH
ITetpu, npobupku, MeH3ypku. [Ipasuia pabdoTel ¢ 000pYAOBaHHEM B IIKOJIHHOM
KaOMHETE.

OzHakoMIeHHe ¢ YCTPOMCTBOM JIyIbl, CBETOBOTO MHKPOCKOIIA, IIPaBHIIA
paboTEI ¢ HUMH.

OsHakoMieHNe ¢ paCTUTENBEHBIMH U KUBOTHBIMH KJIETKaMK: TOMaTa 1 ap0y3a
(HatypasnibHBle mperaparhl), HHGY30pud TydelnbkH W THAPH  (TOTOBBHIE
MHKPOIIpENapaTsl) ¢ IIOMOILBIO JIYIIBl U CBETOBOI'0 MUKPOCKOIIA.

IKCKypcuu unu 6U0eo0IKCKypcuu

OpnazeHue MeTOAaMM H3Yy4YEHUS JKUBOH @IpHpoAbl — HaONMIOJEHHEM U
9KCIIEPUMEHTOM.

3. OpraHu3mbl — TeJla JKUBOH NPHPOIbLI

Ilonsitue 06 opranmsme. JlosimepHble U siiepHBle opraHu3Mel. Kietka u eé
oTkpeITHe. KiteToyHoe cTpoeHHe opraHu3moB. Lluronmorust — Hayka O KIETKe.



Knerka — HauMeHbIUas €IMHHULA CTPOCHHS H KU3HEIESITEIHHOCTH OPraHHU3MOB.
YCTpOACTBO YBEIMYUTENbHBIX [IPUOOPOB: J1yNbl B MUKpocKona. CTpoeHHe KIeTKH
II0/1 CBETOBBEIM MHUKPOCKOIIOM: KJIETOYHast 000J109Ka, UTOIIa3Ma, Spo.

OnHOKIETOYHBIE ¥ MHOTOKJIETOYHBIE OpraHu3Mbl. KieTku, TKaHuW, OpraHsl,
CHCTEMBI OpraHOB.

XKusHeneATeNbHOCTE OpraHu3MoB. OCOOEHHOCTH CTPOEHHS W TPOLIECCOB
H3HEeATeILHOCTH Y PACTeHHH, JKUBOTHBIX, OAKTEepHE U rpubOB.

CBoiicTBa OpraHM3MOB: [UTaHWE, [bIXaHHWE, BEIJENEHHE, JBUJKEHUE,
pasMHOXKEHHEe, pa3sBUTHE, pa3Ipa)kUMOCTbh, IHpHcnocobneHHocTs. Opradmsm —
eMHOE IIEJI0E.

PazHooOpasue opraHu3sMoB U uX Kiaccu(ukanus (TaKCOHBI B OMOJIOrHM:
1apcTBa, THIBI (OTJAENBI), KIACCHI, OTPSAbI (MOPSIKH), ceMeiicTBa, pOMEI, BHJEIL
bakrepur u BHpychl Kak (OpPMBI JKH3HHM. 3HaueHHe OakTepuili M BHPYCOB B
IPUPOJIE U B )KH3HH YEIIOBEKA.

Jlabopamopnole u npakmuyecKkue padomol

M3ydenye KJIETOK KOXUIBI YeIlyd JTyKa TOX JIYIIOW M MUKpOCKomoM (Ha
IIpHUMepe CaMOCTOATENEHO IIPUTOTOBIEHHOIO MUKpOIIpenapaTa).

OsHakoMieHNe ¢ IPUHIUITAMH CUCTEMATUKHA OPIaHU3MOB.

HabGirroenue 3a notpebieHueM BoAbl pACTEHHEM.

4. OpraHusmMsl H cpea oOOHTaHHS

Ilonsitrue o cpene oOurtanus. BopHas, Ha3zeMHO-BO3AyIIHas, ITOYBEHHad,
BHYTpHOpraHU3MeHHass cpelnsl obutaHus. IlpencraBurenu cpen oOWTaHMS.
Ocobennoctu cpest 06uTanus opraHu3MoB. [ IpucrocobieH s OpraHu3MoB K CPELIe
oburanus. Ce30HHbBIE U3MEHEHHUS B JKH3HY OPraHU3MOB.

Jlabopamopnusie u npakmuyeckue padomot.

BrisBneHHe IpUCIOCOONEHHWH OpraHu3MOB K cpefe oburanus (Ha
KOHKPETHBIX IpUMepax).

IKCKypcuu uiu 6U0e0IKCKypcuu.

PacTuTenpHEIA U XKUBOTHBINH MHpP POAHOTO Kpast (KpaeBeAeHHE).

5. IIpupoanbie coobiecTBa

Iloustue © mnpupoxHOM coobmiecTBe. B3aMMOCBA3M OpraHH3MOB B
NPUPOAHBIX cooOmiecTBax. IIuineBble cBsA3M B coobmiecTBax. IIMINeBLe 3BEHBS,
uend U ceTd nNHTaHMA. [IpousBonuTenw, NOTPeGHUTENH U  paspylIUTeNH
OpraHWYeckUX BeUIECTB B MPUPOJHBIX cooOmecTBax. IIpuMepsl MpHpPOAHBIX
coobIIeCTB (J1ec, Py, 03epo U JPyrue NPUPOIHEIE COOBIECTBA).

HckyccTBeHHbIE COOOIIECTBA, X OTIMYHUTEIbHBIE MPU3HAKA OT IPUPOIHBIX
coobmecTs. IIpyuuMHEI HEyCTOWYMBOCTH HCKYCCTBEHHBIX coolmectB. Poib
HCKYCCTBEHHBIX COOOIECTB B KU3HHU YeI0BEKa.



I[Ipupomusie 30HbI 3eMiy, UX obutaTenu. dOnopa U GayHa IPUPOIHEIX 30H.
JlanamadThl: IPUPOJHBIE U KYJIETYpPHEIE.

JlabopamopHule u npakmuyeckue padomeol.

Wsyuenne MCKYCCTBEHHBIX CcOOOIecCTB W UX oburarenedl (Ha NpuMepe
aKBapuyMa M JPYTHUX MCKYyCCTBEHHBIX COOOIIECTB).

DKeKypcuu unu eudeosIKcKypcuu.

Usyuenne npupomHsx coobmects (Ha mpumMepe Jeca, o3epa, mpyaa, JIyra u
IPYTHUX NPUPOAHBIX COOOIIECTB. ).

W3yuyeHue Ce30HHBIX SBJIEHUI B )KU3HU IIPUPOJHBIX COOOIIECTB.

6. 2KuBasi npupoaa H 4e0BeK

U3MmeHeHHsT B IPUPOZE B CBS3H C pPa3sBHTHEM CeJIbCKOIO XO3sHCTBa,
IPOM3BOJICTBA U POCTOM YHUCJIEHHOCTU HacelleHUs. BiusHue yernoBeka Ha KUBYIO
HIPUPOLY B X0Je UCTOpHH. [ T00aNbHEIe HKOTOrHYecKre IpobieMsl. 3arps3HeHHe
BO3IYIIHON ¥ BOJHOM 0000ueK 3eMiIH, IOTEPH MOYB, UX IpenoTepamenue. [Iytu
coxpaHeHHs OMOJIOTHUECKOro  pasHooOpasusa. OxpaHseMble TEPPHUTOPHH
(3amoBeTHUKH, 3aKa3HUKH, HAIIMOHAbHBIE TTAPKY, MaMATHUKA Tpupo/sl). KpacHas
kaura Poccuiickoit @enepanun. Oco3HaHuE KU3HHU KaK BEJIMKOM [IEHHOCTH.

Ilpaxkmuueckue pabonioi.

IIpoBenenue axmuu no ybopke mycopa B Onwkaiiiem Jiecy, mapke, CKBepe
WJTH Ha MIPUIIKOJIBHONW TePPUTOPHH.

6 KJIACC

1. PacTHTeJBLHBIH Opranum

Bboranuka — Hayka o pacTeHusX. Pasmemsr Ooranuku. Cpsi3e OOTaHUKH ¢
IPYTMMH HaykaMHi U TeXHuKo#. OO1mne npru3Haky pacTeHHUH.

PazHoobpa3ue pacTeHuil. YPOBHH OpraHM3aldHd PAcCTHTENIFHOI'O OpraHu3Ma.
Bricume 1 Hu3mme pacteHus. CIIopoBEIe U CeMEHHbIE PACTEHHUS.

PacturtenbHas knerka. 3ydeHue pacTUTENBHOH KIETKH IIOJA CBETOBBIM
MHKPOCKOIIOM:  KJeTo4Has  000j104Ka, sA4po, LuUTOIUIa3Ma  (IUIacTHAb,
MHUTOXOH/IPUM, BaKyOIId C KJIETOUHBIM cOKOM). PacTurensHble TkaHU. DyHKIHU
PAaCTUTENIbHBIX TKaHEH.

Oprassl 4 cucTeMBbl OpraHoB pacteHuil. CTpoeHHe OpraHOB PaCTUTEILHOIO
OpraHu3Ma, UX POJb U CBsI3b MEXIy COOOIA.

Jlabopamopnsie u npakmuyeckue padomeot.

W3y4yenue MUKPOCKOIIMYECKOIO CTPOEHHS JIMCTa BOAHOIO PACTEHUA 3JIOACH.

Nzyyenue CTPOCHMS PacCTUTEIbHBIX TKaHeH (ucnonp3oBaHUe
MHKPOIIpErapaToB).

M3yuenne BHEIIHErO CTPOCHMS TPaBSHUCTOIO IBETKOBOIO pacTeHus (Ha
’KUBBIX MM repOapHBIX 9K3eMIUIIpax pacTeHHH): macTylIbs CyMKa, peibKa JUuKasd,
JIOTHUK €KUH U APYTHEe PacTeHHUS.



ObHapy>keHUe HEOPTaHHIECKHX ¥ OPraHUYEeCKHX BEMECTB B PACTEHNM.

IKCKypCuu unu 6UOE0IKCKypcuu.

OszHakomileHHe B IPUPOJIE C LBETKOBLIMY PACTEHHUSIM.

2. CTpoeHue H MHOr00GpasHe MOKPLITOCEMEHHBIX pacTeHui

Crpoenue cemas. CocTas M CTpOEHHE CEMSH.

Buipl KopHe# U THIIBI KOPHEBBIX CHCTEM. BUmon3sMeeHus KopHe#. KopeHs —
OpraH IIOYBEHHOTO (MHHepanpHOro) mutanusi. KopHu u KopHEBble CHCTEMEL
BHelllHee ¥ BHYTpeHHEe CTPOCHHE KODHS B CBA3M C €ro (pyHKIHIMH. Koprepoit
gexmuK. 3oHbl KOpHA. KopHessie Bonocku. Poct xopus. [lornomenue KOPHSIMU
BOJIBI ¥ MMHEPANBHBIX BELIECTB, HEOOXOAMMBIX PAaCTEHHMIO (KOpPHEBOE AaBIICHHE,
ocMoc). Bunonsmenenne kopHeii.

IloGer. Passutwe mnobera u3 mouku. CTpoeHue crebns. Buemmee u
BHYTPEHHEE CTpOCHME JuCTa. BupomsmeHeHus mobGeros: KOpHeBMILE, KIyGeHs,
mykoBuna. VX cTpoenue, Guonorudeckoe M xossicTBeHHOe 3HaueHue. IloGer u
NO4KH. JIMCTOpacHoNoXeHne 1 MUCcToBas Mo3anka. CTpoeHHe U (QYHKIMH JIHCTA.
Ilpoctele ¥ ClOXHBIE JIHCTBS. BHIOU3MeHeHHs JnucTheB. OCOBEHHOCTH
BHYTPEHHEro0 CTPOEHHSA JIUCTAa B CBSI3U € ero QyHKuusMH (KOXHULA H YCTHHIA,
OCHOBHAs TKaHb JIMCTA, IIPOBOASINKE ITy4KH ). JIMCT — opraH BO3AYIIHOIO MUTAHMUS.

Crpoenne u pasHooGpasue mserkoB. ComBerus. ITmompl. THIEI IIOZOB.
PacnpocTpanenye III0ZI0B U CEMSH B IPHPOJIE.

Jlabopamopnuvie u npakmuueckue pabomoi.

Wsy4eHue CTpoeHHs KODHEBBIX CHCTeM (CTEp)KHEBOH u MOYKOBATOIf) Ha
npuMepe repOapHBIX IK3EMILIAPOB MU KUBBIX PACTEHUIA.

Wsyyenne MUKponpenapara KJIeToK KOPHSL.

O3HaKOMIICHHE ¢ BHEIUHHM CTPOGHHEM JIHCTBEB U JIUCTOPACIIONOKEHHEM (Ha
KOMHATHBIX PACTEHHSIX ).

VI3yqeHue CTpOeHMs BEreTaTHBHBIX M I€HEPATHBHBIX IIOYeK (Ha IpaMepe
CHPEHH, TOIIONA U JPYTUX PACTCHUIA).

Wzydyenre  MHKPOCKONTHYECKOrO  CTPOGHHS  JIHCTA (Ha  rOTOBBIX
MHKpOIIpernaparax).

PaccmartpuBaHne MUKPOCKOIIMYECKOTO CTPOEHHS BETKH jepeBa (Ha FOTOBOM
MHKpOIIpernapare).

Hccnenosanue cTpoeHus: KOPHEBHINE, KITyOHS, TyKOBULIEL.

Hsyyenue cTpoeHusl LIBETKOB.

O3HaKkOMIIeHHE C pa3IMdHbLIMU TUTIAMH COL[BETHIHA,

Wsydenue cTpOEHHS CeMsiH IBYA0NBHBIX PACTEHHIL.

W3yyenune cTpoeHHs CEMSH OJHOMOBHBIX PACTEHHUIL.

3. KusuenesiTeLHOCTL PACTHTENLHOIO OPraHA3Ma

OGOmeH BemiecTB y pacreHuii



Heoprannueckre (Boma, MHUHEpalbHBIE CONH) W OpPTaHHYECKHE BEINECTBA
(benxw, >upEI, yriIeBobl, HyKJISHHOBBIE KHCIIOTHI, BATAMHHBI H JPYIHE BEIIECTBA)
pactenns1. MuHepalbHOE IUTaHUE pacTeHUH. Y 100peHusl.

IIuTanue pacreHus.

Ilornomenue KOpPHAMH BOJABI UM MHHEPAIbHBEIX BEIIECTB, HEOOXOMUMBIX
pacTeHHIO (KOpHeBoe IaBieHue, ocMoc). llousa, e& mmomopomme. 3HaueHHe
00paboTKH TmOuYBEI (OKy4YHMBAHHE), BHECEHHMS YIOOpEHMH, IPOPeKHBAHMUS
IIPOPOCTKOB, II0JIMBA [UIs )KU3HU KyJIbTYPHBIX pacTeHUH. ['Hapononuka.

@otocuHTe3. JIUCT — OpraH BO3AYIIHOTO NUTaHUS. 3HaueHHe (HOTOCHHTESA B
IPUPOZE U B XKU3HU YeJIOBEKA.

JAbIXxaHHe pacTeHHs.

Jerxanue KOpHA. PpIxjeHue MOuYBBI IS YNYUIISHUS [bIXaHWS KOpPHEH.
YciioBus, NpensgTcTBYIONIME IHIXAHWIO KopHel. JIMCT kak opraH JEIXaHuS
(yerpmunblll anmapar). [loctymienue B nuCT atMochepHoro Bosayxa. CumbHas
3albIJIEHHOCTD BO34yXa, KakK IIPEIATCTBHE OJIA ObIXaHWA JIUCTHEB. Crebenp Kax
Opraf AbIXaHus (HaJIW49He YCTBUIl B KOXulle, yeueBuueK). OcoOEHHOCTH JBIXaHMUs
pacTeHui. B3anMOCBsI3b NbIXaHUs PACTEHHS C (POTOCHHTE30M.

Tpancnopr BemecTB B pacTeHHH.

CBs3p KIETOYHOTO CTpOeHHs cTeOsis ¢ ero (yHkuuaMu. PocT crebnd B
mmuHy.  Kierounoe cTpoeHme crebisi TpPaBSHHCTOrO pACTEHHs: KOXKHIIA,
MPOBOMSAIINE ITYYKH, OCHOBHAs TKaHb (IapeHxuma). KnetodHoe crpoenue crebis
JPEBECHOI'0 pacTeHHs: Kopa (Ipobkxa, my0), KamMOWii, ApeBeCHHAa U CepIlleBHUHA.
Pocr crebna B Tommumy. IlpoBonsmme TkaHu kopHs. Tpancmopt BOABI U
MHHEPAJIBHBIX BEIIECTB B PACTeHUH (COCYABI APEBECHHBI) — BOCXOIAIIMH TOK.
Hcnapenne BojpI yepe3 crebenb 1 TUCThs (TpaHcruparus). Perysnus ucnapesus
BOJBI B PacTeHWM. BimsHue BHEIIHMX yCIIOBHMIA Ha HMCIapeHHe BoAbl TpaHcrmopT
OpraHMYeCcKMX BELIECTB B PACTEHHH (CHTOBHAHBIC TPYOKH JIy6a) — HHCXOMSLIUN
ToK. Ilepepacmpenenenue M 3amacaHHe BEIIECTB B pAacTEHHH. BblIeneHue y
pacrenumii. Jlucroman.

PocT n pazBuTHE pacTeHus.

ITpopacTanue cemsH. YcnoBus npopacTaHus ceMsH. IToAroToska ceMsH K
noceBy. PazBuTHe pOpOCTKOB.

O6pazopatensHble TKaHH. KoHYC HapacTaHus mmobera, pocT KOHUHKA KOPHS.
BepxyuieuHblii 1 BCTaBOYHBIA pocT. PocT KOpHA M cTeOss B TONIMHY, KaMOMIl.
O6pasoBanue roAUYHEIX KOJeIl Y JpeBeCHbIX pacTeHud. BiusHue GUTOropMoHOB
Ha pocT pacreHus. PoctoBele nBrxeHus pacteHuii. Pazputre nmobera U3 Moyku.

PasmHoxenwe pacteHudi M ero 3HadeHHe. CeMeHHOe (TeHEpPaTHBHOE)
pasMHOXeHWe pacteHud. LiBerku u couserus. OmnsuteHue. IlepekpécTHoe



ombuleHHEe (BETpOM, JKHBOTHBIMHM, BOJIOH) Hu caMmoomblieHHe. JIBoHHOE
omnonoTBopeHue. HacienoBanme npu3HakoB 000UX pacTeHUA.

BereratuBHOe  pa3sMHOXKEHHE  I[BETKOBBIX  pacTeHHI B  IpHUpOJe.
BereratuBHOEe pa3sMHOXEHHE KyIbTypHBIX pacTeHHd. Kiomel. Coxpanenume
NPU3HAKOB MAaTEPHHCKOrO pacTeHHs. XO35HCTBEHHOE 3HAUEHHE BETreTaTUBHOIO
Pa3sMHOXKEHHS.

Jabopamopusie u nparmuuecxue pabonot.

HabnroneHue 3a pocToM KOpHS.

Habmonenue 3a pocTom mobera.

OmnpeneneHue Bo3pacTta Jepesa o CHuy.

BrigBienne niepeIBUKEHMUS BOJIbI ¥ MUHEPAIbHBIX BEIIECTB 10 JPEBECHHE.

HaOmoneHue mpoliecca BBIIENTEHHS KUCIOPOAA HA CBETY AKBAPHYMHBIMH
pacTeHusIMH.

M3yuenne poy peIXJIEHUS JUTSI TBIXaHUS KOPHEH.

OBnajeHue npuéMaMu BEreTaTHBHOT'O Pa3ZMHOXEHUS pacTeHuit
(4epeHKoBaHMEe IOOEroB, 4YEPEeHKOBAaHHE JIUCTbEB W JpPYrHe) Ha [pUMEpe
KOMHATHBIX pacTeHuM (TpalecKaHIHMs, CEHIIONMs, OErOHNs, CaHCEBbEPa H APYrHe
pacTeHus).

Ormpenenenue BCXOXKECTH CEMIH KYIbTYPHBIX PACTEHUH U IIOCEB MX B TPYHT.

Habmonenue 3a pocTOM U pasBUTHEM [BETKOBOTO PACTEHMS B KOMHATHBIX
YCIIOBHAX (Ha IprMepe (acosii WK IIOCEBHOTO Tropoxa).

Omnpenenenue ycaoBHHi NIPOPaCTaHUS CEMSIH.

7 KJIACC

1. CucremaTH4YecKHe IPYNNbI pacTeHui

Knaccuduxanus pacrenuii. Bun kak OCHOBHAS CHCTEMATHUECKAS KATEIOPH.
Cucrema pactutensHOro Mupa. Husiime, BhICIIHE CIIOPOBBIE, BHICIINE CEMEHHBIE
pactenusa. OCHOBHBIE TaKCOHBI (KaTeropyu) CHCTEMaTHKH pacTeHHH (LapcTBo,
OTJIEN, KJacc, MOPANOK, CEMEHCTBO, poA, BUM). ICTOpHS pa3BUTHA CHCTEMATHUKH,
OINMHMCaHHe BUJIOB, OTKPBITHE HOBBIX BUJIOB. POJIb cHCTEMATHKM B GHOIOTHH.

Husmme pacrenus. Bogopocnu. OOmas XapakTepucTuka BOAOPOCIEH.
OpHOKIETOYHBIE ¥ MHOTOKIETOYHBIE 3el&HBIe Boxopocid. CTpoeHHe H
KU3HENEATEIBHOCTE 3€IEHBIX Boxopocieil. PasmHOXeHne 3en€HbIX Bomopocieit
(Gecronoe u monoBoe). Bypele M KpacHBle BOIODPOCHHM, WX CTPOEHHE U
KHU3HEIEATEIbHOCTh. 3HAUEHHE BOJOPOCIeH B IPUPOJIE U KU3HHU YeIOBeKa.

Bricume cioposbie pactenus. Moxosuaasie (Mxu). O6ias XxapakTepucTHKa
Mx0B. CTpoeHne W IKM3HEIEATENBHOCTh 3€NEHBIX M C(AarHOBBIX MXOB.
IIpHCIIOCOONIEHHOCTE MXOB K JKM3HA HA CHJIBHO YBI@KHEHHBIX II0YBAX.
PasMHOXXeHNe MXOB, IIUKJ Pa3BHTHS Ha MPUMEPE 3eEHOr0 MXa KyKYIIKWH JEH.



Pone MxoB B 3abonaunBanuu no4s u toppoobpazopanuu. Mcmonszosanue Topha
¥ MPOAYKTOB €ro IepepaboTKy B XO3SIMCTBEHHON AeATEILHOCTH YeI0BEKA.

[TnaynoBunubie (ITnaynsr). XBomeBuHble (XBomm), [1anopoTHHKOBHIHEIE
(ITamopoTHHKR). O0bmas XapaKTEPUCTUKA. YcnoxHenue CTPOECHHSA
MaITOPOTHUKOOOPA3HBIX pacTeHMit 1o cpaBHeHHIO ¢ MxamMH. OcobGeHHocTH
CTPOCHHS M JKU3HEACSTENbHOCTM IUIAYHOB, XBOLIEH W  IarmopOTHUKOB.
PasMuoxenue mnamnopoTHukooOpasHelk. [lukn paseutus mnanoporauka. Pois
IPEeBHUX IAallOPOTHUKOOOPA3HEIX B 00pa30BaHHM KAaMEHHOrO Y. 3HaYeHHe
NaNlOPOTHUKOOOPA3HEIX B IIPUPOJIE U KHU3IHU YeJIOBEKA.

Breiciie cemeHHble pacteHus. [onocemenHble. OO0mias xapakTepHUCTHKA.
XBoifHEIE pacTeHHs, HX pasHooOpasue. CTpoeHHEe U IKU3HENESITEIHLHOCTH
XBOMHBIX. Pa3sMHOMXKEHHE XBOMHBIX, UK/ Pa3BUTUS Ha IIPUMEpPE COCHBL. JHAYECHHE
XBOMHBIX PACTEHHI B IIPUPOIE U JKU3HHU YEIIOBEKA.

HOKpBITOCCMeHHBIC (I_[BCTKOBBIG) pacTEHHU:I. 06]1[3}1 XapaKTCpHCTHKA.
Oco0eHHOCTH CTPOEHMS U JKU3HeNeATeIbHOCTH ITOKPEITOCEMEHHBIX Kak Haubojee
BBICOKOOPTaHW30BaHHOH TIpPyNIBl pacTeHHH, HMX TOCIOACTBO Ha 3JeMie.
Knaccuuxanyms NOKPHITOCEMEHHBIX pAacTeHHMM: Kiacc JIByHOJBHBIE M KJace
Opuononsuble. [lpusHaku knaccoB. LlMkn  pa3BUTHUS — MTOKPHITOCEMEHHOTO
pacTeHus.

CemeiicTBa ITOKPBITOCEMEHHEIX (I[BETKOBBIX) pacTeHHH (U3y4aroTcs TpHU
cemeiicTBa pacTeHU# MO BRIOOPY YUUTENs ¢ YY4ETOM MECTHBIX YCIOBHH, MPU 3TOM
BO3MOJXHO H3Yy4daTh CeMeﬁCTBa, He BOIIEAlIHE B IIepedueHb, €CJId OHH SABJISIOTCHA
Hanboliee pacHpoCTpaHEHHBIMH B JIaHHOM DErvoHe). XapakTepHble NpH3HAKH
cemeticTB kiacca JlBynonbubie (Kpecrousernsie, unu Kamycrrsie, PosonserHsle,
uiH Po3oBele, MoTEINIEKOBEIE, HTH boboBrIe, ITaciénoBele, CIIOKHOIBETHEIE, HITH
ActpoBrie) u knacca OpuomonbHble (Jluneitnele, 3maxku, wWiIH MSTIHKOBBIE).
Msnoroofpaszue pacTeHui. JAuKopacTyiue peacTaBuTeIn ceMencTs. KynpTypHsbie
IPEACTaBUTENHN CEMEHNCTB, X UCIIOJIb30BaHNE YETIOBEKOM.

Jlabopamopnosie u npakmuuecKkue padomeol.

Uzyuenne cTpoeHHST OJHOKJIETOUHBIX Bojopociedi (Ha  mpuMepe
XJIaMUJTOMOHAJIBI M XJIOPEIUTHI).

N3ydeHne CTpOEHHsS MHOTOKJIETOUHBIX HUTYATHIX BOJAOpOCHel (Ha mpuMepe
CIIHUPOTHPHI U YIOTPHUKCA).

M3ydeHre BHEIIHETO CTPOSHUS MXOB (Ha MECTHBIX BHAAX).

M3ydeHre BHEIIHETO CTPOCHHMS ITAaIIOPOTHUKA MM XBOLIA.

H3y4yenue BHEIIHEr0 CTPOSHUS BETOK, XBOH, IIUIIECK U CEMSH I'OJI0OCEMEHHBIX
pacTeHuit (Ha IpUMepe €1, COCHbI MJIX JTUCTBEHHHILBI).

Nzydenue BHEIIHETrO CTPOEHHSI TOKPHLITOCEMEHHBIX PACTEHHH.



Wsyyenne mpusHakoB mpexacraButeneil  cemelcTB:  KpecroiBeTHBIE
(Kamyctasie), Po3orserHsie (Po3osbie), MoTeiibkoBeie (boGoBbie), [lacnénossle,
CnoxHonBeTHble (AcTpoBble), JInneiinbie, 3naku (MsTIMKOBBIE) Ha repOapHBIX
HaTypaJbHBIX 00pa3lax.

Onpenenenvie BHAOB pacTeHHii (Ha @puMepe TpPEX CEMEHCTB) C
HCTIONB30BaHUEM OIpeleuTeNell pacCTeHHI WIH OIPeeIUTEIbHBIX KapTOueK.

2. PasputHe pacTuTeaLHOro Mupa na 3emue

DBOJIIOIIMOHHOE Pa3BHTHE pacTHTelbHoro mupa Ha 3emie. CoxpaHeHue B
36MHOM KOpe pacTHTENbHBIX OCTaTKOB, UX H3ydeHHe. «KuBble HcCKomaeMble»
pacTtuTenbHOro napcrsa. JKu3Hp pacTeHuil B Boue. IlepBble HaseMHbIE pacTEHHs.
OcBoeHye pacTEHUSIMH CYIIU. JTallbl Pa3BUTHS HA3eMHBIX PACTEHWH OCHOBHBIX
CHUCTeMaTHYeCKHUX rpyIIl. BeiMepuiye pacTeHus.

IKCKypcuu Uy 6UOCOIKCKypCUL.

PasButHe pacTHTEIBHOTO MHpa Ha 3emiie (IKCKypCHs B ITAJICOHTOIOTHYECKHH
WIH KpaeBeIIECKUH My3eil).

3. PacreHus B IPHPOJHBIX COO0LIECTBAX

Pacrenus u cpena obutanus. Dxonoruueckue ¢paxropsl. PacTeHUs U yCIOBUS
HEXUBOM NMPUPOIBI: CBET, TeMIIepaTypa, Biara, arMochepHslil Bo3nyx. Pactenus u
YCIOBHUS XXHBOW NPHUPOABI: MPSAMOE W KOCBEHHOE BO3IEHCTBHE OpPraHM3MOB Ha
pactenus. IIpucriocoOneHHOCTh pacTeHHil K cpene oOuTaHWsA. B3auMocCBs3M
pacTeHui Mex Iy coO0li ¥ ¢ IpyrMMH OpraHM3MaMH.

Pacturensneie COO6H.[€CTBEL BI/I,Z[OBOﬁ COCTaR PpPaCcTHUTEIIBHBIX COO6H_ICCTB,
npeobnajaoime B HHUX pacTeHus. PacrnpeneneHue BHIOB B PaCTUTENBHBIX
coobmecTBax. (Ce30HHBIE W3MEHEHMsS B JKHU3HH PACTHTENBHOTO COOOINECTBA.
CMeHa pacTUTeNBHBIX co00IIeCTB. PacTUTENbHOCTE (pacTUTENbHBIA IOKPOB)
IPUPOAHBIX 30H 3emun. Diopa.

4. PacTeHHA H 4€/10BEK

KynerypHBle pacTeHHS W HUX MNpoucxoxaeHHe. LIeHTpsl MHOroo0pasms

IPOMICXOXKAEHUSl KyIbTYPHBIX pacTeHHid. 3emiuenenue. KyneTypHbIe pacTeHHS
CeNIECKOXO03IHCTBEHHEIX yr‘oz[m?i : OBOIIHEIE, IJIOIOBO-ATOOHEIE, ITOJIEBEIC.
Pactenus ropoma, ocobeHHOCTH Topojckoi (riopsl. Ilapku, necomapku, CKBEpHI,
OoraHudeckue canbl. JlekopaThBHOe IBeTOBOJACTBO. KoMHaTHEIE pacTeHus,
KOMHAaTHOE IIBETOBOACTBO. HOCHBI{CTBI/ISI JAesATEIIBHOCTH YEJIOBEKa B 3KOCHCTEMAX.
OxpaHa pacTUTENBPHOTO MHpa. BOCCTaHOBIEHHE YHCIEHHOCTH PEJKUX BHJIOB
pacTeHuii: 0cob0 oxpanseMsle npupojHbie Tepputopur (OOIIT). KpacHas xHura
Poccuu. Mepel coxpaHeHUs pacTUTEILHOTO MUPA.

IKCKypcuu uiu 6u0e03IKCKypcuu.

M3yuenue censCKOX03HCTBEHHBIX PACTEHHH pErHOHA.

M3y4yeHne COpHBIX pacTeHHH peruoHa.



5. I'puObl. Jumaiinnkn. bakrepuun

I'pubsr. OOwas xapakrtepuctuka. IIInsmousele Trpubsl, HX CTPOEHHE,
IUTaHHe, pPOCT, pasMHOXKeHHe. CbeloOHble U  SIOBUTHIE TIPHOBL. Meprr
NPOQUIAKTUKK 3a00NeBaHMH, CBA3aHHBIX ¢ rpubamu. 3HaYeHHE NUIAMOYHBIX
TpHOOB B [PUPOAHBIX COOOLIECTBAX M JKM3HH 4YeJOBeKa. IIpOMBINUICHHOE
BBEIPAIIUBAaHKE IIIAIOYHBIX I'PUOOB (IIIAMITHHBOHEI ).

IInecHeBble rpubnl.  [IposxkkeBble TpHOEL. 3HAYeHHE IUIECHEBEIX U
APOXOKEBBIX TpHOOB B TPHPOJE W OKU3HM dYejloBeKa (IUIIeBas u
(apmanieBTHYECKas! IPOMBIILIEHHOCTH U IPYTHE).

[lapasuruyeckue rpubsl. PasHoobOpasue 1 3HaUECHHE MApPa3UTHIECKHX IPHOOB
(rosoBHs, CIOPEIHESA, GUTO(TOPa, TPYTOBHK U Apyrue). bopsba ¢ 3a6oneBaHuIMy,
BBI3BIBAEMBIMHU [TAPA3UTHYECKHMU IPUOAMHU.

JInmaliHuKY — KOMIUIEKCHBIe opranu3Mel. CTpoeHue numaitiukos. [Turanue,
POCT ¥ pasMHOXEHHE JHINAHHUKOB. 3HAa4YeHUe JIMIIAHHUKOB B MPHPOIE H XKH3HH
YeJoBeKa.

baktepun — nosiepHsle opraHu3Mbl. OOIIas XapaKTepUCTHKA GaKTepHil.
BakrepuansHas kinetka. Pasmuoxenne Gaxrepuii. Pacmpoctpanenue GakTepwi.
PasHooOpasue Oakrepuii. 3HaueHue OaxkTepwii B NPUPOLHBIX COOBIIECTBAX.
BonesHeTBopHble OakTepuu U Mepbl NPO(GUIAKTHKA 3a00JI€BaHMi, BEI3BIBAEMBIX
Oaxkrepusmu. baxrtepum Ha cioyxbe y denoBeka (B CEIBCKOM XO3SCTBE,
[IPOMBIIILIEHHOCTH).

Jlabopamopusie u npakmuueckue paGomot.

W3ydeHne CTpoeHMS ONHOKIETOYHBIX (MYKOpP) M  MHOTOKIETOUHBIX
(MeHUIUILT) TIIeCHEBBIX IPUOOB.

M3yyenne CTPOEHUSA IUIONOBBIX Tell IUIANOYHBIX T'pUGOB (MIM H3ydeHHe
IUIAIIOYHEIX TPHOOB Ha MYJIsKax).

H3zyyenue cTpoeHHs TUIIaHHUKOB.

Wzy4enne ctpoenys GakTepuit (Ha FOTOBBIX MUKPOIIPEIaparTax).

8 KJIACC

1. KHBOTHBIH OpraHusm

3o000rMs — HayKa O JKHBOTHBIX. Pasmensl 300moru. CBs3b 300J0THH C
JPYTHMH HayKaMH U TEXHUKOH.

O6mume mnpuszHaku KUBOTHEIX. OTIMYHS SKHBOTHBIX  OT pacTeHHH.
MHorooGpasie xkMBOTHOrO Mupa. OIHOKIETOYHbIE ¥  MHOTOKJIETOYHEIE
KHBOTHEIe. DOpMa Tela )XKUBOTHOTO, CUMMETpHS, PasMephl TeNla | ApyToe.

JusotHas kineTka. OTKpEITHE KHBOTHOH KIETKH (A. JIeBeHTyK). Ctpoenue
KMBOTHOH KJIETKH: KIJIETOYHAd MeMOpaHa, OPTaHOMABI NEPENBUXKEHMS, SIPO C
AZIPBINKOM, LUTOIUIA3Ma (MUTOXOHZPHUH, IMHIIEBAPUTENBHEIE U COKPATHTENLHEIE
BaKyoJH, JTM30COMBI, KJI€TOYHBIM LEeHTp). [Ipoueccs], mpoucxoadmue B KIeTKe.



Henenne wireTku. TKaHM JKHMBOTHBIX, HMX pa3HooOpasue. OpraHbl M CHCTEMBI
OpraHoB XUBOTHBIX. OpraHu3M — eIMHOE LIEJIOE.

Jlabopamopusie u npakmuyeckue padomnl.

HccnenoBanue IoJ MHKPOCKOIOM TOTOBBIX MHKPOIPENapaToB KIETOK H
TKaHel XUBOTHBIX.

2. CTpoeHue H ’KH3HEAEATEJIHLHOCTh OPraHHu3Ma KHBOTHOIO

Omopa u gBmwkeHue KUBOTHBEIX. (COOEHHOCTU T'HAPOCTATHYECKOTO,
Hapy>)XHOrO ¥ BHYTpEHHEro CcKejleTa Yy JKUBOTHBIX. IlepenBuxeHue Yy
ONHOKJIETOYHBIX (aMEOOBHIHOE, JKIYyTMKOBOe). MElIeynsle IBIKEHHA Y
MHOTOKJIETOYHBIX: MOJET HACEKOMBIX, ITHLI, IUIaBaHUEe phIO, JBHXKEHHE IO CyIle
[I0O3BOHOYHBIX JKHBOTHEIX (moji3aHue, Oer, xome0a u Jpyroe). Prluaxknsle
KOHEYHOCTH.

[MuTanre W NUIIeBapeHWe Yy JKUBOTHBIX. 3HaueHHWe NUTaHUs. [luTaHue H
NHIIeBapeHne y IpocTeHmuX. BHyTpumomocTHoe ©W  BHYTPHKIETOYHOE
IUIIeBapeHne, B3aMKHyTas © CKBO3Has [HIIEBapHTelIbHass CcHCTeMa Yy
Oecro3BoHOYHBIX. [lMIIeBapUTENbHEIN TPAKT Y O3BOHOYHBIX, MAIIEBAPUTENIHLHBIE
xkenme3bl.  PepmeHTh.  OcOOEHHOCTH  NHINEBAPUTENBHOH  CHCTEMBI Y
MPeACTaBUTENEH OTPSI0B MIEKOIUTAIOITHX.

JleIxaHue JKUBOTHBIX. J3HaueHHWe [JbIXaHHsd. ['a3000MeH depe3 BCIO
moBepxHOcTh KieTku. JKabGepHoe npixanue. HapyxHble W BHyTpeHHHE XKabpEl.
KoxHoe, TpaxeiiHoe, NEroyHoe abixaHue y obOurarenedt cymu. OcobeHHOCTH
KOXHOI'0 JbIXaHUsl. POIE BO3YIIIHEIX MEIIIKOB Y IITHII.

TpaHcmopT BelecTB y JKMBOTHBIX. Poilb TpaHCIOpTa BELIECTB B OpraHU3MeE
KHUBOTHBIX. 3aMKHyTas ¥  HE3aMKHyTas  KPOBEHOCHBIE  CHCTEMBI Y
0ecrnio3BoHOUHEIX. Cep/lle, KpOBEeHOCHEIE cocy1bl. CIIMHHOM U OpIOLIHON COCynBl,
KaWJUBIPBI, «IOXKHEIE cepana» y noxaesoro 4epBs. Oco0eHHOCTH CTpOEHHA
HEe3aMKHYTOH KPOBEHOCHOH CHCTEMBl y MOJUIFOCKOB M HaceKoMblx. Kpyru
KpPOBOOOpaIlleH!s U 0COOCHHOCTH CTPOCHHUS CEepAEll Y IO3BOHOYHBIX, YCIOKHEHUE
CHCTEMEI KPOBOOOpAIIIeHHUSI.

Brinenenue y JKUBOTHBIX. 3HAa4YeHHE BBIJENEHUS KOHEYHBIX IIPOLYKTOB
obmeHa BemecTB. COKpaTHTENBHBIE BaKyOlIH Yy IPOCTEHIINX. 3BE3YATEIE KIETKH
W KaHaIbLl Y IUIOCKMX 4YepBeH, BbIENHUTENbHBIE TPYOOUKHM H BOPOHKH Y
KOJIBYaThIX qepBef»'I. MansnurueBsl COCYyAbI ¥ HACEKOMBIX. ITouku (Ty.IIOBI/IH.IHBIe H
TaBOBI:Ie), MOYETOYHHKH, MOYEeBOM Iy3bplpb Y IIO3BOHOYHBIX JKHBOTHBIX.
OcobeHHOCTH BBIAENEHUS Y IITUL], CBSI3aHHBIE C IIOIETOM.

[ToxpoBbl Tena y XHUBOTHBIX. [I0KpoBBI y O€CIO3BOHOYHBIX. Y CIOXHEHHE
CTpOEHHS KOXH Y TO03BOHOYHBIX. Ko)ka Kak opraH BbIIeleHHd. Ponb KOXU B
tertootaaye. Ilpoussoansle koxu. CpelcTBa MAaCCUBHOM M aKTHBHOW 3aIUTHI Y
JKUBOTHBIX.



Koopnunanuss u©  perynsuus  OKU3HENESITENIBHOCTH Y  JKUBOTHBIX.
PaspaxuMOoCTe Yy  ONHOKJIETOYHBIX JKHUBOTHBIX. Takcuchl (¢dororakcuc,
TpodOTaKCHC, XeMOTaKCUC M Jpyrue Ttakcuckl). HepeHas perynsauus. Heperas
cucteMa, e€ s3HaueHHe. HepBHas cucteMa y O€CIIO3BOHOYHBIX: CeTJaTas
(mbdysnas), crBonoBas, y3noBas. HepBHas cHcTeMa Yy  O3BOHOYHBIX
(Tpybdaras): roloBHON M CIIMHHON MO3T, HEPBbIL. YCIIOKHEHHE I'OJIOBHOTO MO3ra
OT PEIG 0 MIEKOIMHTaONHX. [losBieHHe GONBIIHX MOMyIIapuii, KOpEl, 60po3a U
m3BUIKMH. ['yMopanbHas peryisinus. Pollb TODMOHOB B JKW3HH JKHBOTHBIX.
IlonoBeie ropmonsl. llomoBoit mumMopdusM. OpraHbl 9yBCTB, HX 3HAYEHHE.
Penentopsl. Ilpocteie u cnoxnele (daceTounsle) rnasza y HacekoMeiX. Opram
3peHHd U CIyXa y [O03BOHOYHBIX, MX yclokHeHHe. OpraHsl oOOHSHUS, BKyca U
ocsi3aHKs y 0eCIIO3BOHOYHBIX M ITO3BOHOYHBIX XHUBOTHBEIX. OpraH GOKOBOH JTHHHUK
y pbIO.

IloBeneHne OKUBOTHBIX. BpoxnéHHOe U TNPHOOPETEHHOE MOBEIEHHE
(uHCTHHKT ¥ HaydeHue). HaydeHue: ycnoBHble pe(IeKChl, HMIPHHTHHT
(3amevatnenue), uHcalT (moctixenue). [loBenenne: numesoe, 00OPOHHUTEIBHOE,
TeppUTOpHANbHOE, OpauHoe, HccenoBarensckoe. CTHMYIIB TOBEIEHNS.

PasMHOXEHHE W pa3BUTHE XHMBOTHBHIX. becrosnoe pasMHOXeHHE: JeleHHe
KJIeTKM OJHOKJIETOYHOIO OpraHM3Ma Ha J(Be, IIOYKOBaHWE, (parMeHTaIHs.
IlonoBoe pasmHOkeHHe. IlpenMyIecTBO MOJOBOTO pa3sMHOXKEHHsA. Iloa0BbIe
xKenesbl. SIMYHUKH U ceMeHHUKH. [lonoBble kieTku (rametsi). OIUIOIOTBOPEHHE.
3urora. IlapreHorenes. 3apopnplmieBoe pas3BuTue. CTpoeHHe dillla NTHIEL
BHyTpuyTpoOHOE  pa3BUTHE MIEKONMTAIOIINX. 3apOAbIIIeBble  0GONIOYKH.
[InanenTa (metckoe MECTO). [lynognsIit KaHAaTHK (mymoBHHa).
ITocTambproHanbsHOE pa3BUTHE: MpsMoe, HempsiMoe. Metamopo3 (pa3zBuUTHE C
IpeBpaIieHueM ): TIOJTHEIHA U HEeTTOIHEIH.

JIabopamopnsie u npakmuyeckue pabomoi.

OsHakoMIIeHHE C OpraHaMy OIOpPbl U JIBHIKEHHUS Y KHUBOTHBIX.

H3y4enne crioco00B MOTTIOMIEHHA MUIIH Y KUBOTHBIX.

H3ydyenue criocoO0B AbIXaHUs Y JKUBOTHBIX.

OsHakoMIIEHHE ¢ CHCTEMaMH OPraHOB TPAHCIIOPTa BEIIECTB Y KHUBOTHBIX.

H3zyuenue MoKpoBOB Tela y )KHBOTHBIX.

H3yuyeHne opraHoB 4yBCTB Y JKUBOTHBIX.

DopMHUpOBaHUE YCIOBHEIX pe(IIeKCOB Y aKBAPUYMHBIX PHIO.

CrpoeHue siilja U pa3BUTHE 3apOABIIIA ITHULBI (KYPULIBI).

3. CucreMaTHYecKUe rPyNnbl sKUBOTHBIX

OcHOBHBIE KaT€ropud CHCTEMAaTHKHM JKUBOTHBIX. BHJ Kak OCHOBHas
CHCTeMaTHyecKass KaTeropus >XUBOTHEIX. Knaccubpukanusi xuBOTHRIX. CHcTeMa
)KHBOTHOr0 Mupa. CucTeMaTHIeCKHe KaTerOPUH KHUBOTHBIX (L[@PCTBO, THII, KIIacC,



OTpsl, CeMeicTBO, pOn, BUI), HX CONOJYHHCHHE. bHHapHas HOMEHKJIATypa.
OtpakeHre COBPEMEHHBIX 3HAHMK O IPOMCXOXIEHUM WU POJACTBE JKHUBOTHBIX B
KIaccH(GUKaINH JKUBOTHBIX.

OnHOKIETOYHBIE KUBOTHBIE - IpOCTEHIINE. Ctpoenne %}
KU3HEIEATEBHOCTD MpocTelmux. Mecroobutanue u odpas xu3Hu. ObpasoBaHue
LMCTHl NpH HEeOIArompUATHBIX YCIOBHAX cpelbl. MHOroobpasue MpOCTEHIIMX.
BHadeHHe MPOCTEHINMX B MPUPOJE M XKHU3HH YeloBeka (00pa3oBaHMe OCAIOYHEIX
nopox, Bo3OyauTenu 3aboneBaHMi, CHMOHOTHYECKHE Bunpl). Iyt 3apakeHus
YeI0BEKa M MEpBl NMPOQHIAKTHKH, BBI3BIBAEMEIE OJHOKIETOYHBIMH JKHBOTHBIMH
(MasIpUMHBINA [17Ia3MOINH).

JIabopamopusie u npakmuyecKkue paooniol

VccnenoBaHue CTpPOeHMs HH(DY30pHU-TY(Qenbkd M HaOmogeHue 3a eé
nepenBIDKeHHeM. M3yueHne XxeMOTaKCcHca.

MHoroo6pasue IpocTeHINX (Ha FOTOBBIX IIpenaparax).

M3roToBiIeHNe MOAEIH KIeTKH npocteifmero (aME0b!, HHPY30pUH-TYDENBKH

| JIpyroe.).
MHoroxkJjero4Hbie KHBOTHBIE. KuimeyHnonoJocTHbIE. Obmasg
XapaKTepUCTHKA. MecTooOuTaHue. OcoGeHHOCTH CTPOEHHS U

KHU3HENEATEIBHOCTH. DKTOepMa M SHTOAepMa. BHYTPUIIONIOCTHOE M KIETOYHOE
nmepeBapuBaHHe IUINKA. Peremepanus. Pednexc. becnonoe pasMHOXEHHE
(moukosanue). IlonmoBoe pasmHoxeHue. [‘epmadpomuTusm. Pa3[ensHONONBIE
KHIIIEYHOIIOJIOCTHBIE. Muoroobpazue KHUIIIEYHOIOIOCTHBIX. 3HaveHue
KUILEYHOMOJIOCTHLIX B IPUPOJIE U XU3HU 4elloBeka. KopasioBble IONUIBI U HX
pois B pruGoodpa3oBaHKH.

Jlabopamopuste u npakmuyeckue pabomol.

HccnenoBaHue CTPOEHHs IIPECHOBOJHOM THAPBl H €€ IEPEeABHIKCHHUS
(IKONBHEIN aKBapUYM).

WccrnenoBaHde MHTAHMAA TUAPLI JAQHHSIMH M IMKIONAaMM  (IIKOJIBHBIH
aKBapHyM).

H3roTosiesye MOAEIH IPECHOBOIHON THAPEL

Ilnockue, Kpyrible, Kojgb4aTble 4epBH. OOmas xapaKkTepHCTHKA.
OcobeHHOCTH CTPOEHUS U KHU3HEAeATEeIbHOCTH IUIOCKHMX, KPYIJBIX U KOJBYAThIX
yepBeil. MHoroo6pasue 4depBed. llapasuTuyeckue IITIOCKHE W KPYTJble YepBHU.
[IMKIBl pa3sBUTHs MEYEHOYHOrO COCAIbIIMKA, OBIMBErO LEMHS, 4YeI0BEYECKOM
ackapujasl. YepBu, UX MPUCIOCOONEHMS K IIapasUTH3MY, Bpel, HaHOCHMBIH
YeNOBEKy, CEJLCKOXO3SHCTBEHHBIM pAacTeHMSIM M JKHBOTHBIM. Mepel 1o
IPeAYNpPEXKIECHAID 3apaKeHUs NapasuTHUeCKUMHU dYepBAMU. Ponb depsedl Kak
nmoyBooOpazoBarene.

Jlabopamopusie u npakmuyeckue pabomsl.



HccnenoBaHne BHEIIHEro CTpOeHHs noXueBoro depps. HaGmomenwe 3a
peakiyeli TO3KAEBOTo YepBs Ha pasApaxuTe/IH.

HccnemoBanne BHYTPEHHETO CTPOEHHS NOXKIEBOro 4YepBd (HA TIOTOBOM
BII)KHOM TIpeTriapaTe M MUKpOIIpernapare).

M3yuenne NpucrocobleHnH NapasuTUYECKUX 4YepBeH K MapasUTH3MY (Ha
FOTOBBIX BIAXKHBIX M MHKpOIIpenaparax).

Ynenncronorue. O6mas xapaxrepuctuka. Cpenpl >xusHu. Buemmee u
BHyTpEHHEe¢ CTPOGHHE WICHHCTOHOTMX. MHoroobpasue  HISHMCTOHOIHX.
IpencraBuTeny Kiaccos.

PakooGpasubie. OcOOEHHOCTH CTPOEHHS ¥ )KU3HENEATEIbHOCTH.

3HadeHne pakooOPa3HBIX B MPUPOJIE U JKU3HHU YeT0BEKa.

[Nayxoobpasusie. OcoOeHHOCTH CTPOEHUS U JKU3HEACATEIBHOCTH B CBA3U C
JKU3HBIO Ha cylre. Kiemm — BpeuTeny KylIbTyPHBIX PAaCTeHuit 1 Mepsl 60pEOBI ¢
HuMH. IlapasuThdeckye Kien — Bo3OyauTeld H IEPEeHOCYMKH OIAacHBIX
6osesneit. Meps! 3alUTH OT Kieliel. Ponb kieme# B m04B000pa3oBaHHH.

Hacexomsre. OcoGEHHOCTH CTPOEHHS H JKH3HEIeATeILHOCTH. PasMHoXeHHe
HACEKOMBIX ¥ THNBl pasurusi. OtTpanbl  HaceKOMBIX:  IIpSIMOKpBLIEIE,
PaBHOKpBLUIbIE, ITomyKeCTKOKPBUILIE, YelryeKpoLIbIe, JXKecTKOKpBLIBIE,
[TepenoHuaTokpsUisie, JIByKpblisle ¥ Ipyrue. HacekoMble — IIE€PEHOCUHKH
Bo30yauTeNell W IMapa3suThl YeloBeKa M JOMAIIHUX JKMBOTHBIX. Hacexomsie-
BpeUTENH Ccaja, Oropofa, mois, jgeca. HacekoMble, CHIDKAIOIIUE YHCICHHOCTH
Bpemureneil pactenuil. IloBenmende HaceKOMBIX, HWHCTHHKTEL Meprsr 110
COKpAIIGHHIO YKCJICHHOCTH HACEKOMBIX-BpeAUTeNei. 3HAUYCHHE HACEKOMBIX B
IPUPOJIE U KU3HH YETIOBEKa.

Jla6opamopnule u npaxmuuecKkue padomeol.

HccneoBanne BHELIHEr0 CTPOEHMS HAceKOMOro (Ha NpHMepe MarCKOro
JKYKa WM JIPYTHX KPYIIHBIX HACEKOMBIX-BPE/IHTENEH).

O3HaKOMJIEHHE C PA3NUYHBIMK TUIIAMU PA3BHTHA HACEKOMBIX (Ha IpUMEpe
KOJUICKIIH ).

Mommockn. O6mas  xapakrepuctvka. MecTooOHTaHHE  MOJUIIOCKOB.
CTpoeHre ¥ TPOIECCH JKU3HENESATENbHOCTH, XapaKTCpPHbIC LA OpPIOXOHOTHX,
INBYCTBOPYATbIX, I'OJIUBOHOIMX  MOJUIFOCKOB. [cpTLl  TPHOCIOCOGIICIIIOCTH
MOIITIOCKOB K cpene oOuraHus. PasMHOKEHHE MOJUIIOCKOB. Mpuoroobpa3zue
MOJUTIOCKOB. 3HaueHHEe MOJUTIOCKOB B IIPUPO/IE 1 XKU3HHU YeOBEKa.

JlabopamopHsle u npaKmuiecKue pabomol.

HccnenoBanye BHEIIHENO0 CTPOSHUS PAKOBUH IIPECHOBOJHBIX M MOPCKHX
MOJLTIOCKOB (PaKOBHHEI 6€33y0KH, epIOBHLIbl, IPYIOBHKA, KATyLIKH H APyTHe).



Xopaosble. O0mmas xapakTepHCTHKa. 3apObIIIEBOE PA3sBUTHE XOPAOBBIX.
Cucrematndeckue rpynmbel XopaosbiX. Iloxrun BecuepenHsle (JaHIETHHK).
Ioxrun Yepenusie, unu [103BOHOYHEIE.

Pp16b1. OO1as xapakrepuctuka. MecTOOOUTaHHE U BHELIHEE CTPOESHHE PEIG.
OcoseHHOCTI/I BHYTPEHHEro CTpPOSHHSI H IIPOLECCOB KH3HEAESATEILHOCTH.
I[IpucniocobneHHOCTh pBI6 K ycinoBusM obuTanus. OTIMYMS XPANIEBBIX PHI6 OT
KOCTHEIX peI0. Pa3MHOXeHMe, pasBUTHG HW MHUrpamus peld B IpHpOZe.
MHoroo6pasuie pbi6, OCHOBHEIE CHCTeMAaTHUYECKHe IPYIEI poi6. 3HadeHue phib B
NPUPOJIC U XKU3HH YelloBeKa. X035ICTBEHHOE 3HAUEHHE PEIO.

Jlabopamopuvie u npakmuueckue paéomot.

HcciieoBanye BHEIIHENO CTPOGHHSA U OCOOEHHOCTEM NepeNBUKEHHS PHIOBI
(Ha mpuMepe XUBOM PHIOLI B GaHKE ¢ BOJIOH ).

Vccnenosanve BHYTPEHHEro CTPOEHMSI PbHIOBI (HAa TNpUMepe T'OTOBOIO
BJIQJKHOT'O IIperiapara).

3emnoBoanbie. OOmas XxapakTepucTHka. MeCTOOOUTaHHE 3eMHOBOIHEIX.
OcobeHHOCTH BHEITHEro 7 BHYTPEHHETO CTPOEHHUS, IIPOLIECCOB
XKU3HENISSITEIbHOCTH,  CBS3aHHBIX C  BBIXOJOM 3€MHOBOAHBEIX Ha  CyIIYy.
HpI/ICHOCOGJIeHHOCTB 3€MHOBOJHEBIX K XH3HU B BOJE H HA cyure. Pasmuoxenue u
pasBUTHE 3eMHOBOAHBEIX. MHOrooGpasue 3¢MHOBOAHBIX U HX OXpaHa. 3HadeHHE
3€MHOBOZIHBIX B IPHUPOJIE H KU3HH YEIOBEKA.

IIpecMbikaromuecs. O6mas XapaKTepHUCTHKA. Mectooburanue
npecMbIKaompxes.  OcOOGHHOCTH  BHENIHErO M BHYTPEHHETO  CTPOEHHMS
npecMbikaromuxcs.  Ilpomecchl  kusHeaeATensHOCTH.  [IpucnocoGeHHOCTS
NPECMBIKAIOIMIMXCS K JKM3HM Ha cyme. Pa3MHOXeHWe W pa3sBHUTHE
IpecMBIKaroIMXcsl. Perenepanus. MHorooOpaswe IIpeCMBIKAIOIUXCS M MX
OXpaHa. 3HaYeHUe IIPECMBIKAIOIIUXCS B IPUPOJIE U KU3HHU UEJIOBEeKa.

IItaner. O6mas xapakrepuctika. OcOGEHHOCTH BHELIHETO CTPOEHMs IITHII
OcobeHHOCTH BHYTPEHHErO CTPOEHUsI M IIPOLECCOB JKU3HENEATEeILHOCTH ITTHII.
[Ipucnocobnenns ntun k nonéry. [losenenne. PasMuOXeHuWe M pa3BHTHE NTHIL.
3abota 0 moromcTBe. Ce30HHBIE SBIEHUS B JKM3HM IITHIIL. Murpanua ntun, ux
u3ydeHne. MHorooOpasue nTHL. DKOIOTHYECKHE TpYMHIbl ITHL (0 BEIGOPY
y4YHTENs Ha NpUMepe TPEX DKOJIOTHYECKMX TPYII C YYETOM DPaCHpOCTPAHEHUS
OTHI B perroHe). IIpucrnocobneHHOCTh NTHII K Pa3iHYHBIM YCIOBHAM CpEJBI.
3HaueHye MTUL] B IPHPOJIE ¥ KU3HH YelIOBEKA.

Jlabopamopnsie u npakmuyueckue padomot.

HccreioBanye BHEIIHETO CTPOSHUS U NEPheBOro MOKPOBa ITHIL (Ha IpuMepe
uydesa OTHL M Habopa nepreB: KOHTYPHLIX, TyXOBBIX H ITyXa).

Hccnenosanue ocobeHHOCTEH cKeneTa MTULEL.
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