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NOACHUTEJIBHASA 3AIIMCKA
[Tporpamma 1o OMOJOTHMHM HAa YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBIE€HA Ha OCHOBE TPeOOBaHMH K pe3yJabTaTaM OCBOCHHS OCHOBHOM
00pa3zoBareIbHON MPOTrpaMMBbl OCHOBHOTO 00Imero odpasoBanus, npenacrabieHHbIXx B GI'OC 00O, a Ttaxxke denepanpbHO padodeil mporpaMMbl
BOCIIUTAHMUSL.

[IporpamMma mo OuojOrMM HampaBieHa Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIOMIMXCS W OPraHU3alUI0 H3y4YCHHS
Ouonoruyu Ha JAESTeIbHOCTHOM OCHOBe. B mporpaMme mo OMOJOTHMH YYMTHIBAIOTCS BO3MOXKHOCTH y4eOHOrO IMpeaMeTa B peaju3aluu TpeOOoBaHHM
OI'OC OO0 x mIaHUPYEeMbIM JTHYHOCTHBIM U METANPEIMETHBIM pe3ybraTaM 00ydeHHs, a TAaKXKe peaau3alus MeXIPEIMETHBIX CBsI3ei €CTeCTBEHHO-
HAy4HbIX y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O O0IIEr0 00pa30oBaHMUs.

B mporpamme mo OHOIIOTHHU OTIPENEINSIOTCS OCHOBHBIC LS W3YyYeHHsI OMOJIOTHH Ha YpPOBHE OCHOBHOTO OOIEro 0O0pa3oBaHMs, TUIAHUPYEMBIC
pe3ynbTaThl OCBOSHUS MPOTPaMMBbI O OMOJIOTHH: JTMYHOCTHBIE, METAlpeAMETHbIE, peaMeTHbIe. [IpeMeTHbIe MIaHupyeMble pe3ynbTaThl JaHbl IS

Ka)Xa0ro roga nu3y4CcHus1 OHOJIOTHH.

buomnorus Pa3sBUBACT MPECACTABICHUSA O IO3HABACMOCTHU JKHUBOM Mpupoabl U METOAAX eé IIO3HAaHUA, ITO3BOJIACT C(bOpMI/IpOBaTB CUCTCMY HAY4YHBIX
3HAHUM O YKMBBIX CUCTEMAX, YMCHUA UX I10JYyYaTh, IPUCBAMBATh U IIPUMCHATD B )KU3HCHHBIX CUTYyallUAX.

buomornueckas IIOArOTOBKA oOecrneynBaeT MOHUMAaHHUE 06y"IaIOHH/IMI/IC$I HAY4YHBIX TIPHUHIIUIIOB YeJI0BEUECKOM ACATCIIBHOCTH B IIPUPOAC,
3aKJIaabIBa€T OCHOBBI 9KOJIOTMYECKOM KYJBTYPBI, 31J0pOBOTO 06pa3a JKHU3HH.

LenssMu u3ydeHus: OMOJOTUHM HA YPOBHE OCHOBHOT'O OOLIET0 00pa30BaHMsl SBISIOTCA:

(GbopMHpOBaHUE CUCTEMbI 3HAHUH O IPU3HAKAX U MpoLeccax KU3HEAEATEIbHOCTH OMOIOIrMUECKUX CUCTEM PAa3HOTO YPOBHSI OpraHU3alLuy;
(dbopMupOBaHUE CUCTEMBI 3HAHUHM 00 0COOEHHOCTSIX CTPOEHUS, JKU3HEAEATEIIbHOCTH OpraHn3Ma YeJIOBeKa, YCIOBUSAX COXPAHEHHSI €TO 3/J0POBbS;
(dbopMHupOBaHUE YMEHUH PUMEHSATH METOIbI OMOIOTUYECKON HAYKH [T U3yUEHHsI OMOJIOTUIECKUX CHCTEM, B TOM YHCIIe OPTaHU3Ma YellOBEKa;

dbopMupOBaHUE YMEHUH HCIOIB30BATh MHPOPMAIMIO O COBPEMEHHBIX JOCTHIKCHHSIX B 007acTH OMONOTHH JUIsl OOBSICHEHUS TPOIECCOB H
SBJICHU JKUBOM MPUPOABI U KU3HEJCATEIIbHOCTH COOCTBEHHOI'O OPraHu3Ma;



(dbopMupoOBaHUE YMEHHH OOBSACHATH POJb OWONIOTUM B TPAKTUYCCKOW JEATEIHHOCTH JIIOACH, 3HAYCHHWE OWOIIOTMYECKOTO pa3sHooOpasus s
coxpaHeHus: 6nocdepsl, MOCIEACTBHUS AEATEIHLHOCTH YeIOBEKa B PUPOJIE;

(dbopMupOBaHUE IKOJIIOTUYECKON KYJIBTYPhI B IIEJISIX COXPaHEHHsI COOCTBEHHOTO 3/10POBbS U OXPaHbI OKPYXKAIOIIEH Cpelibl.
JlocTrxeHue 1esei nporpaMMbl o OHOIOTHH 00eCTIeYMBAETCs pEIIEHUEM CIIeTYIOIINX 3a1a4:

npuodpereHue oOydaroIMMHCS 3HAHUM O KUBOW INPUPOJE, 3aKOHOMEPHOCTSX CTPOEHMS, JKU3HEICSATENIbHOCTH M CpeAooOpasyroliei poiau
OpPraHU3MOB, YEIIOBEKE KaK OMOCOIIMAIBHOM CYIIIECTBE, O POJIH OMOIOTUYECKON HAYKH B IPAKTHUUECKOU NESTEILHOCTH JIIOMCH;

OBJIaJICHUE YMEHUSIMH MPOBOIUTH HCCICIOBAHHUSA C KCIOJIb30BAHUEM OHOJIOTHUECKOTO O0OpYIOBaHMS W HAOJIOACHUS 32 COCTOSHHEM
COOCTBEHHOTO OPTaHM3Ma;

OCBOCHHC HpI/IéMOB pa6OTLI ¢ OMOJOTrHYECKOM HH(bOpMaI_II/Ieﬁ, B TOM YHUCJIC O COBPCMCHHLIX JOCTHXCHUMIX B obmactu 6I/IOHOTI/II/I, e€ aHauu3 u
KPUTHYCCKOC OLICHHUBAHUE,

BOCTIHTaHUE OMOJIOTHYECKH W AKOJIOTUYECKH TPAMOTHOW JTIMYHOCTH, TOTOBOM K COXPAaHEHHIO COOCTBEHHOTO 3/I0POBBSI M OXPaHBI OKPYXKArOIIEH
Cpensbl.

O0111ee YMCII0 YacoB, OTBEJACHHBIX JUIsl K3y4eHUs OMOJIOTHH, cocTaBisgeT 238 yacoB: B 5 kinacce — 34 gaca (1 gac B Heneno), B 6 kinacce — 34 yaca
(1 gac B Henento), B 7 kiacce — 34 yaca (1 yac B Henento), B 8 kitacce — 68 yacoB (2 yaca B Hezenio), B 9 kinacce — 68 yacoB (2 yaca B HEJEN0).|

[Ipennaraemplii B mporpamMMe 1o OHOJIOTUHU TNEpedeHb Ja00paTOpHBIX M MPAKTUYECKUX paboT SIBIISETCS PEKOMEHAATENbHBIM, YUUTENb JeNaeT
BBIOOD MpOBeIeHUs 1a00PaTOPHBIX PAOOT U OIMBITOB C YYETOM UHAUBHUIYAIbHBIX 0COOEHHOCTEN 00yUarOUINXCsl, CIIUCKA SKCIIEPUMEHTANIbHBIX 3aJaHul,
NpesiaraéMbIX B paMKax OCHOBHOTO IOCY/IapCTBEHHOTO 9K3aMeHa 110 OMOJIOTHH.



COLEPKAHUE OBYUYEHMUSA

5 KIIACC
1. buosorusi — HayKa 0 )KMBOM Npupojae

[Tonsitue o xwu3nu. [lpusHaku *KUBOro (KJIETOYHOE CTPOEHHUE, MUTaHHE, JIbIXaHUe, BBIJCIECHUE, POCT U Ipyrue npuszHaku). OObeKThl )KUBOU U
HEKMBOW IPUPOJBL, UX cpaBHEHME. JKuBas U HEKMBas IPUPOJA — €AUHOE 1IEJIOE.

buonoruss — cucrema Hayk o kuBOH mnpupoge. OCHOBHbIE pa3zaenbl Ouonoruu (OOTaHUKA, 300J0THSA, SKOJOTHS, IMTOJOTHs, aHATOMUS,
¢usnonorus u apyrue pasnensi). [Ipodeccun, cBs3aHHbIE C OHOIOTHEH: Bpad, BETEPHHApP, IICHXOJIOT, arpoHOM, XHBOTHOBOJ W 1pyrue (4-5
npodeccuii). CBA3p OMOJIOTUU C IPYTMMHU HayKaMu (MaTemartHvka, reorpadus v Ipyrue Hayku). Posib GMONOTMH B MO3HAHUU OKPYXKAIOIIET0 MUpa U
MIPAKTHUYECKOM IeATEIIbHOCTH COBPEMEHHOIO YEIOBEKA.

Kabuner Ouosnoruu. [IpaBuna noBeaeHus u paboTbl B KAOMHETE ¢ OMOJIOTHYECKUMH TPUOOPAaMU U HHCTPYMEHTAMH.

buonornueckue TepMHHBI, MOHATUS, CUMBOJNBL. Mcrounuku Ouonornueckux 3HaHui. [lowck MHMOpManMM C HCIOIB30BAHUEM PA3THUHBIX
MCTOYHUKOB (HayYHO-TMIOMYJIsipHasl IMTEpaTypa, ClipaBOYHUKY, IHTepHeT).

2. MeToabl n3y4eHHs ;KMBOIl IPUPOABI

Hayunble MeTompl M3ydeHHs KMBOH NpPHUPOABI: HAOIIONEHHME, SKCIEPUMEHT, ONHMCaHue, u3MepeHue, knaccudukanus. [IpaBuma paboTel
YBEJIUYUTEIILHBIMU IPUOOpaMHU.

Merton ommcanusi B OWojoruu (HAIISIAHBINA, CIIOBECHBIM, cxemarhyeckuil). Meron m3MepeHus (MHCTPYMEHTHI u3MepeHus). HaOmiogeHue u
AKCIIEPUMEHT KaK BEAYIINE METOIbI OMOJIOTHH.

Jlabopamopnuie u npakmuueckue pabomaul



Nzyuenne naboparopHOTO O0OOPYIOBaHUS: TEPMOMETPHI, BeChl, Yamku llerpu, mpobupku, MeH3ypku. IlpaBuma paboTel ¢ 00opynoBaHHEM B
IIKOJIbHOM KaOuHeTe.

O3HaKOMJICHHE C YCTPOﬁCTBOM JIynibl, CBETOBOT'O MUKPOCKOIIA, IIpaBujia pa6OTBI C HUMMU.

O3HakoMJIEHHE C PacTUTEIbHBIMU M KMBOTHBIMU KJIETKaMU: ToMara M apOy3a (HaTypaslbHble Ipenaparbl), HHPY30puu TyPeabKu U THAPHI
(roTOBBIE MUKPOIPENapaThl) ¢ TOMOUIBIO JTYIIbl U CBETOBOI'O MUKPOCKOTIA.

IKCKypcuu unu udeoIKCKypcuu
OBnajeHue MeTolaMu U3y4eHus )KUBOW IPUPO/IbI — HAOIIOACHUEM U IKCIIEPUMEHTOM.
3. OpraHusmsbl — TeJia ;KUBOI NPUPOABI
[Tonsitre 06 opranusme. [losnepHbie U spaepHbie opranu3Mbl. Kitetka u e€ oTkpbeiTHe. KieTtounoe crpoenne oprann3MoB. [uronorust — Hayka o
knetke. KreTka — HauMeHbIIas €QUHHIIA CTPOCHHUS M JKU3HENCSITENbHOCTH OpPraHU3MOB. YCTPOMNCTBO YBEIWYHUTEIBHBIX NPUOOPOB: IYMBI H
MUKpockora. CTpOeHHE KIIETKHU M0/ CBETOBBIM MUKPOCKOIIOM: KJIETOYHAst 000JI09Ka, ITUTOTIIAa3Ma, SPO.
O/HOKJIETOUHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. KIeTku, TkKaHH, OpraHbl, CHCTEMbI OPTraHOB.

X(HSHC,Z[C}ITCJILHOCTB OpTraHU3MOB. OcoOeHHOCTH CTPOCHUA U MPOUECCCOB KUSHCACATCIBHOCTHU Y paCTCHHﬁ, JKHUBOTHBIX, 6aKTepHﬁ u FpI/IGOB.

CsoiicTBa OpraHu3MOB: IMUTAHUC, AbIXaHUEC, BBIJACICHUC, IBUKCHUC, PA3MHOKCHUC, PA3BUTUC, PA3APAKUMOCTD, HpI/ICHOCO6J'ICHHOCTB. OpFaHI/IBM
— €IMHOC 1LICJIO0C.

PaznoobOpasue opranu3smMoB M UX KiaccH(uKanus (TaKCOHbI B OMOJIOTHMH: IAPCTBA, TUIIBI (OTAENBI), KIAcChl, OTPsAbl (MOPSIIKK), ceMEICTRa,
poabl, BUIbl. bakrepun u BUpychl Kak (pOpMBbI KU3HHU. 3HaUe€HHE OaKTepHil 1 BUPYCOB B IPUPOJE U B )KU3HU YEJIOBEKA.

Jlabopamopnsie u npakmuueckue padvomut
N3ydyeHune KIeToK KOXKHUIIBI YEHTyH JTyKa MO JIYTIOH M MUKPOCKOTIOM (Ha IPUMEPE CaMOCTOSTENHHO MPUTOTOBIEHHOTO MUKPOTIpenapara).

O3HaKOMIJICHHE C IMpuHIKMIIaMu CUCTCMATUKN OPraHU3MOB.



Habmronenue 3a notpediaeHreM BOJIbI pACTEHUEM.

4. OpraHu3Mbl H cpeJa OOMTAHUSA

[TonsiTne o cpene oOutanus. BoaHas, Ha3eMHO-BO3MYIHAs, MOYBEHHAs, BHYTPUOPTaHM3MEHHAas cpeasl obutanus. [lpeacraBurenu cpen
obutanus. OcoO0eHHOCTH cpen oouTaHus opraHu3MoB. [IpucnocobneHust opraHu3MoB K cpesie ooutanus. Ce30HHbIE U3MEHEHHUSI B )KU3HU OPTaHU3MOB.

Jlabopamopnsie u npakmuueckue padomaol.
BrlisiBieHIE TPUCTIOCOOICHHI OPraHU3MOB K Cpefie 0OuTaHus (Ha KOHKPETHBIX MPUMEPAX ).
IKcKypcuu unu 6udeoIKCKypcuu.
PacTuTenbHbIi U KUBOTHBIM MUP POTHOTO Kpasi (KpaeBeIeHHE).
5. Ilpupoanwbie coodmecTBa
[Tonsitie o mpupomHOoM coobmecTBe. B3anuMOCBsI3W OopraHu3MoOB B MPUPOIHBIX cooOriecTBax. IlumeBbie cBsizu B cooOmiecTBax. [lumeBbie
3BEHbBS, [ENU U ceTH nuTaHus. [IpomsBoauTeny, MOTpeOUTENH U Pa3pYIIMNTENH OPraHUYECKUX BEIIECTB B MPUPOIHBIX coolmiecTBax. [Ipumepnt

MPUPOAHBIX COOOIIECTB (JIeC, Py, 03€pO U APyrre MPUPOAHBIC COOOIIECTBRA).

HckyccTBeHHbIE COOOIIECTBA, WX OTIMYUTENIbHbIE NPU3HAKUM OT MPUPOAHBIX cooOmecTB. [IpyunMHBl HEYCTOMYMBOCTH MCKYCCTBEHHBIX
coobuiecTB. Pojib HCKyCCTBEHHBIX COOOIIECTB B KU3HU YEIIOBEKA.

[Tpuponusie 30Hb1 3emin, ux odurarenu. dnopa u dayna npupoAHbIX 30H. JlanamadTh: TPUPOAHBIE U KYIBTYPHBIE.

Jlabopamopnsie u npakmuueckue padomaot.

N3ydeHne NCKyCCTBEHHBIX COOOIIECTB U MX oOMTaTeNel (Ha mpuMepe akBapuyMa U IPyruX UCKYCCTBCHHBIX COOOIIECTR).

DKcKypcuu unu 6udeoIKCKypcuu.

W3yueHne npupoaHbIX coo0IIeCTB (Ha mpUMepe Jieca, 03epa, Ipyaa, JIyra i JpyruxX MPUPOAHBIX COOOIIECTB.).



N3yueHne ce30HHbBIX SIBICHUHN B )KM3HU MPUPOIHBIX COOOILECTB.
6. 7Kupasi npupoaa u 4ejioBeK
N3MmeHenus B IpUpoJe B CBA3M C Pa3BUTHEM CEIbCKOIO XO3AKCTBA, MPOU3BOACTBA U POCTOM UYUCICHHOCTH HacelneHus. BiusgHue deroBeka Ha
KUBYIO TIPUPOAY B XO/I€ UCTOPHUH. [TT00aIbHBIE SKOJIOTHYECKHE MPOOIEeMbl. 3arps3HEHHE BO3AYITHON W BOAHOW 000JI0ueK 3eMJIH, MOTEPH TMOYB, UX
npenoTBpamienue. Ilytu coxpanenus Ouonmoruueckoro pazHooOpasus. OXpaHseMble TEPPUTOPUU (3aMIOBETHUKH, 3aKa3HUKHU, HAIlMOHAJIbHBIE MapKH,
namsaTHUKY npupozsl). Kpacnas kaura Poccuiickoit @enepanun. Oco3HaHUE KU3HU KaK BEJIMKOM LIEHHOCTH.

Ilpakmuueckue padomut.

[IpoBenenue akuuu Mo yoopke Mycopa B OnmkaiiieM jecy, napke, CKBepe MM Ha IPUIIKOIbHON TEPPUTOPHH.

6 KJIACC
1. PacTrurte/bHbIi OPraHusm
Borannka — Hayka o pacteHusix. Pa3nenst 6oranuku. CBsi3b OOTAHUKHU C IPYTUMHU HayKaMU M TeXHUKOH. OO0IIue Mpu3HaKy pacTeHU.
PaznooOpa3zue pacteHuil. YpoBHH OpraHU3aIllUU PaCTUTEILHOTO Opranu3Ma. Beicime u Husmme pacteHus. CriopoBble M CEMEHHBIE PACTCHHSL.

PactutenpHas KieTka. I/ISY‘ICHI/IC paCTHTCHLHOﬁ KIJIICTKU 110 CBCTOBBIM MHKPOCKOIIOM: KJICTOYHAA O6OJ'IO‘-II(3., AApPO, TUTOIIa3Ma (HJ'IaCTI/I,[[LI,
MHUTOXOHAPHWH, BaAKYOJIN C KIICTOYHBIM COKOM). PactutensHBIC TKAHM. CDyHKI_[I/II/I PaCTUTCIIBHBIX TKaHEH.

Oprasbl ¥ CHCTEMBI OpraHoB pacTeHuil. CTpoeHNe OPraHOB PACTHTEIBHOTO OPraHNU3Ma, UX POJIb U CBSI3b MEXKIY COOOIA.
Jlabopamopnuvie u npakmuueckue pabomaoi.

I/I3yquI/IC MHUKPOCKOIMUYCCKOI'O0 CTPOCHUS JIUCTA BOAHOI'O paCTCHUA 3JI0ICH.



N3yueHne cTpoeHus pacTUTENIbHBIX TKaHEH (MCII0JIb30BaHNE MUKPOIIPENApaToB).

M3yyeHne BHEIIHETO CTPOCHHUS TPABSHHCTOTO IIBETKOBOTO PAacTEHHs (HA >KMBBIX MM IepOapHBIX IK3EMIUIIPAX PacTEHUi): MacTylbsl CyMKa,
penbKa JuKas, JIIOTUK €JKAN U IPYrue pacTCHMUS.

OO6HapyXxeHHEe HEOPTAaHMYECKUX U OPTraHNYECKUX BEIIECTB B PACTEHUMU.
DKcKypcuu unu 6udeoIKCKypcuu.
O3HaKOMJIEHUE B PUPOJIE C LIBETKOBBIMU PACTEHHUSIMHU.

2. CrpoeHue U1 MHOrooOpa3ne NOKPbITOCEMEHHbBIX PACTCHU I
Crpoenue cemsH. COCTaB U CTPOCHUE CEMSIH.

Bunsl kopHell v TUIIBI KOPHEBBIX cucTeM. Bunonzmenenus kopHeid. Kopenb — opra nouBeHHOro (MUHEpaabHOro) nutanus. Kopau u kopHeBble
cucteMbl. BHenHee U BHyTpeHHEE CTPOCHHE KOpHS B CBS3U ¢ ero ¢yHkuusmu. KopueBoii uexiuk. 30Hbl KopHs. KopHeBbie Bonocku. Poct kopHs.
[Tornomnienne KOpHAMHU BOABI U MUHEPAJIbHBIX BELECTB, HEOOXOAUMBIX PACTEHUIO (KOPHEBOE AABIEHUE, 0CMOC). Bunonsmenenue kopHeil.

[ToGer. Pazputne moGera w3 mouku. CtpoeHue cteOns. BHemHee W BHyTpeHHEE CTPOCHHME JMCTA. BHUIOM3MEHEHHs] MOOEroB: KOPHEBUIIIE,
KITyOeHb, TyKoBuIla. X cTpoeHune, Ouonornueckoe u xo3siicTBeHHoe 3HaueHue. [looer u nouku. JlnctopacnonoxeHnue u auctoBast Mmo3anka. CTpoeHue
u ¢yHkuuu aucta. [Ipocteie u cioxHble TUCThA. Bunonsmenenus nmuctbeB. OCOOEHHOCTH BHYTPEHHETO CTPOEHHUS JIUCTA B CBSI3U C €0 (QYHKIUSIMU
(KOKHMIIa ¥ YCThUIA, OCHOBHAS TKaHb JIUCTA, MPOBOASIINE Ty4YKH). JIUCT — opraH BO3AYITHOTO TUTAHHUSL.

CTpOCHI/Ie nu p33H006paSI/Ie OBCTKOB. COHBGTI/IH. IInoxpl. Tunsl miomoB. PaCHPOCTpaHeHI/IC IJIOAOB U CEMSIH B IPUPOJIC.

Jlabopamopnsie u npakmuueckue padomot.
N3yyeHne cTpoeHUs: KOPHEBBIX CHCTEM (CTEpKHEBOM M MOYKOBATON) HAa MpUMepe TepOapHbIX SK3EMILISIPOB HITH KUBBIX PACTEHUI.
W3ydeHnne Mukporpenapara KIeToK KOpHs.
O3HaKOMJIEHUE C BHEITHUM CTPOEHHEM JIMCTHEB U JIUCTOPACIIONIOKEHUEM (HA KOMHATHBIX PACTEHHUSX ).
N3yyeHue cTpoeHUs BEreTaTUBHBIX U F€HEPATUBHBIX MTOYEK (Ha MPUMEPE CUPEHH, TOMOJISA U IPYTUX PacTEHU).
N3yueHne MUKpOCKOIIMYECKOTO CTPOEHHUSI JIUCTA (Ha TOTOBBIX MUKpOIIpenaparax).
PaccmarprBaHie MUKPOCKOIIMYECKOTO CTPOSHMSI BETKH JiepeBa (Ha TOTOBOM MUKPOIIpenapare).



HccnenoBanne CTpOCHUSI KOPHEBHUIIIA, KITYOHS, JTyKOBHIIBI.
N3yueHne CTpoeHus [IBETKOB.

O3HaKoMJIEHUE C pa3IMYHbIMU TUIIAMHU COLIBETUH.
W3yueHne CTpoeHus CEMSH IBYyAOJIbHBIX PACTCHUM.
W3ydyeHune CTpOeHHsI CEMSH OJHOIOJIBHBIX PACTEHHM.

3. JKusHenesiTeJILHOCTH PACTHUTEIbHOI0 OPraHu3Ma
OOMeH BeliecTB y pacTeHUH

Heopranunueckue (Bosa, MUHEpaIbHBIE COJIM) U OpPraHHUUYECKHE BellecTBa (OeIKu, JKUPBI, YITIEBObI, HYKICUHOBBIE KHCIOTHI, BATAMHUHBI U IPYTHE
BEII[ECTBA) pacTeHUsl. MuHepalbHOE MUTAHUE PACTEHUN. YIOOpEeHUs.

ITuranue pacrenus.

[Tornomnienne KOpHAMHU BOJBI U MHMHEPAJIbHBIX BELIECTB, HEOOXOIMMBIX pAcCTeHHUIO (KOpHEBoe namieHue, ocmoc). [louBa, e€ muomoposue.
3HayeHne 00pabOTKH TMOYBBI (OKYYMBAHUE), BHECEHHS YNOOpEHUH, MPOPEKMBAaHUS IMPOPOCTKOB, MOJUBA Ui JKU3HU KYJIBTYPHBIX DPACTEHUH.
I'mppononuka.

dotocunTe3s. JIUCT — opraH BO3AyLUIHOIO NUTaHUA. 3HaueHHe (POTOCHHTE3a B IPUPOJIE U B KU3HH YEJIOBEKA.

JAbIxaHue pacTeHusl.

JIpixanue KOpHs. PhIXiieHne MOYBBI I YIYUIICHHS JbIXaHUs KOPHEHN. YCIIOBHs, MPEMATCTBYIOIINE JABIXaHUIO KOpHEH. JINCT Kak opraH JbIXaHUs
(ycrbuunblil anmapar). [loctyruienue B nucT arMocdepHoro Boszayxa. CuiibHasi 3anbUIEHHOCTh BO3YXa, KakK MPEMSTCTBUE JUISL JIBIXaHUS JIUCTHEB.
Crebenp Kak opraH JbpIXaHHs (HaJIM4YMe YCTBUI[ B KOKHle, yeueBMuek). OCOOEHHOCTH MbIXaHUsl pacTeHuil. B3auMocCBS3b JbIXaHHUS PACTEHUS C
(OTOCHHTE30M.

Tpancnopr BelecTs B paCTeHHUH.

CBsI3b KIIETOUHOIO CTPOEHUs cTedis ¢ ero GpyHkuusMu. Poct crebns B yuny. Kierounoe crpoeHue credist TpaBsiHUCTOIO PAaCTEHUs: KOXKHULIA,

MPOBOJIAIINE ITYYKH, OCHOBHAsI TKaHb (mapenxuma). Kierounoe crpoenue ctedisi APEBECHOTO pacTeHms: Kopa (mpoOka, 1y0), kamOuid, ApeBecuHa u
cepaneBuHa. Poct crebnst B TonmuHy. [IpoBomsiue TkaHU KOpHs. TpaHCIOPT BOIBI U MHHEPAJIbHBIX BEHICCTB B PACTEHHH (COCYIbI IPEBECHUHBI) —



BOoCXoJAIIMI TOK. Mcapenue Bojbl uepes credenb U IUCThs (TpaHcnupanus). Perynsauus ucnapeHus Boabl B pacTeHUU. BiinsHue BHEMIHUX yCIOBUI

Ha HCMapeHue BOAbL. TPaHCIOPT OPraHMYECKHUX BEIIECTB B pacTeHHM (CUTOBUIHBIE TPYyOkH ny0a) — HuUcXomsmui Tok. Ilepepacmpenenenue u
3aracaHue BEUIECTB B pacTeHUH. Beinenenue y pactenuid. JIncrona.

Poct pPa3sBUTHUE pPAaCTCHUS.
HpOpaCTaHI/IC CeMsH. YCIIOBUS npopacTtanusd CCMAH. IToaroToBka cemMsH K IMOCCBY. PazButne IMPOPOCTKOB.

OopasoBatenbHble TKaHU. KoHyc HapacTtaHus moOera, pocT KOHUMKa KOpHs. BepxylieuHslif M BcTaBOYHBIM pocT. PocT kopHs u crebns B

TONIIUHY, KamOuii. OOpa3oBaHWE TOAWYHBIX KOJEI y JPEBECHBIX pacTeHWil. BiusHue (UTOropMOHOB Ha pOCT pacTeHHs. PocToBble IBMKEHUS
pactenuil. PazButue nobera u3 mouku.

Pa3muoxenue pacrenuii u ero 3HaueHue. CeMeHHoOe (TeHepaTUBHOE) pa3MHOKeHHe pacTeHuil. [IBeTku u comnpetus. Onbuienue. IlepexpéctHoe
onbUIeHUE (BETPOM, KUBOTHBIMH, BOIOM) U camooIbUieHHE. J{BoliHOe omionoTBopenue. HacnenoBanue npusHakoB 000MX pacTEHUH.

BereratuBHoe PAa3SMHOXKXCHUC [BCTKOBLIX paCTCHI/Iﬁ B TIpHUPO/JC. Bererarusnoe PAa3SMHOKCHUC KYJIBTYPHBIX paCTCHHﬁ. Knonsr. COXpaHeHI/IC
IMPU3HAKOB MAaTCPUHCKOT'O PACTCHUA. XO03sMCTBEHHOE 3HAYCHHUE BEreTaTUBHOTO PA3MHOXCHUS.

Jlabopamopnwie u npakmuueckue padomaol.

Habmronenue 3a pocToM KOpHSL.

HabGmonenue 3a poctom mooera.

Omnpenenenue Bo3pacTa JepeBa Mo CIuy.

BrisiBienue nepeaBrKeH s BOAbl 1 MUHEPAIbHBIX BELIECTB MO IPEBECHHE.
Habmronenue nporecca BbIJIEICHNUS KUCIOPO/Ia Ha CBETY aKBapUYMHBIMU PACTEHUSIMHU.

N3ydyenune ponu peIXJIeHUs [UIs IbIXaHUS KOPHEH.



OBnagenue npuéMaMH BEreTaTUBHOIO Pa3MHOKEHUS pPACTEHHMH (UepeHKOBaHUE IMOOEroB, YEPEHKOBaHHME JINCTHEB M JpPYrue) Ha IMpUMEpe
KOMHATHBIX pacTeHUH (TpaJieCKaHIIUsl, CEHITOMs, OETOHMS, CAHCeBbepa U JPyrue pacTeHUs).

OrnpeneneHne BCX0XKECTH CEMSH KyJIbTYPHBIX PACTEHUI U MIOCEB UX B IPYHT.
HaGmronenune 3a pocToM U pa3BUTHEM IIBETKOBOTO PACTEHHSI B KOMHATHBIX YCIOBHUAX (Ha mpuMepe (Hacoyid Ui TOCEBHOTO TOPOXa).

Omnpenenenue ycloBUi MPOPacTaHUs CEMSH.

7 KIIACC
1. Cucremarnyeckue rpynnbl pacTeHul

Knaccudukanus pacrenuil. Bun kak ocHoBHasi cucreMatnueckast kareropusi. Cucrema pacTutenbHOro Mupa. Husmme, BbICHIME CIIOPOBBIE,
BBICIIINE CEeMEHHbIe pacTeHHs. OCHOBHBIE TAKCOHBI (KAaT€rOpHUH) CUCTEMATHKH pacTeHHH (IIapcTBO, OTIEN, KJIAacc, MOPsIOK, CEMEHCTBO, PO, BHUI).
HcTtopus pa3BUTHS CUCTEMATUKH, ONTMCAaHUE BUJIOB, OTKPBITHE HOBBIX BUJOB. Polib cucTemMaTuku B OMOIOTHH.

Huszmume pacrenus. Bonopocnu. O6mas xapakrepuctuka Bogopocieid. OHOKIETOUHbIE U MHOTOKJIETOUHBIE 3el€HbIE Bopopocau. CTpoeHue u
KHU3HEEATEIbHOCTh 3eIEHBIX BoJopociel. PasMHokeHue 3en€HbIX Bogopocie (becnonoe u nonoBoe). bypbie 1 kpacHble BOIOPOCIH, UX CTPOECHUE U
KHU3HEJEATEIbHOCTb. 3HAYEHNUE BOAOPOCIIEH B IPUPOJIE U KU3HH YEIIOBEKA.

Bricte criopoBbie pactenus. MoxoBuanbie (Mxu). O0mas xapakTepuctiuka MxoB. CTpPOCHHE M KU3HEACATEIHbHOCTh 3€JEHBIX M C(AarHOBBIX
Mx0B. [Ipucnoco6aeHHOCTh MXOB K KM3HHM Ha CWJIBHO YBIQKHEHHBIX MouBaX. PasMHOXKeHHE MXOB, IIUKI pPa3BUTHUA Ha MpUMepe 3eJIEHOro Mxa
KyKymkuH JIEH. Pois MXOB B 3a0onaunBanuu mouB u TopdoobOpazoBanuu. Vcmnonb3oBanue Topda U MPOAYKTOB €ro NepepaboTKu B XO3SIMCTBEHHOM
JIeATEIbHOCTH YEJIOBEKA.

[TnaynoBunusie (Ilmaynst). XBomeBuansie (XBoum), [TanoporaukoBuansie ([lamoporHuku). OOmias XxapakTepuCcTUKA. YCIOKHEHHUE CTPOCHUS
NarnopoTHUKOOOPA3HBIX PACTEHUH MO CpaBHEHHMIO C MXaMH. OCOOEHHOCTH CTPOCHMS M >KU3HEAEATENIbHOCTH IUIAyHOB, XBOIIEH M MAaNOPOTHHUKOB.
PasmHOXeHHEe ManopoTHUKOOOpa3HbIX. LIMKiI pa3BUTHS ManopoTHUKA. Ponb ApeBHUX NanmoOpOTHUKOOOpA3HBIX B 00pa30BaHMM KaMEHHOTO YIVIS.
3HaueHue ManopOTHUKOOOPA3HBIX B IPUPOE U KU3HU YETOBEKa.



Briciue cemennnie pacteHus. lomocemennble. OOmas XapakTEepUCTHKA. XBOWHBIE pacTeHus, uX paszHooOpasue. CrpoeHue u
JKU3HEIEATEIbHOCTh XBOWHBIX. Pa3MHOKEHHE XBOMHBIX, LUKJ Pa3BUTUSl HA MPHUMEPE COCHbl. 3JHAUEHHWE XBOWHBIX PACTEHHI B MPUPOJE U KU3HHU
YyeJI0BeKa.

[TokpeiToceMeHHbBIE (IIBETKOBBIE) pacTeHus. O0mas xapakrepuctrka. OCOOCHHOCTH CTPOCHHS M KU3HEACATEIHPHOCTH MOKPHITOCEMEHHBIX KaK
HauboJee BHICOKOOPTaHU30BaHHOM IPYIIIBI paCTeHMI, X rocnoacTBo Ha 3emiie. Kitaccudukaiys mokpbITOCEeMEHHBIX pacTeHHI: Kinace [IByonbHbIE U
kiacc Ognononbuble. [Ipusnaku kinacco. LUk pa3BUTHS TOKPHITOCEMEHHOTO PACTEHUSI.

CemMelicTBa MOKPBHITOCEMEHHBIX (IIBETKOBBIX) PACTEHUH (M3y4alOTCs TPU CEMEHCTBA PACTEHUH MO BBIOOPY YUUTENS C y4ETOM MECTHBIX YCIOBHUH,
MpU 3TOM BO3MOXKHO HM3y4YaTh CEMEWCTBAa, HE BOIIEAIINE B TIEPEUCHb, €CIW OHU SBJISIOTCS HamOoJee pacrnpoCTpaHEHHBIMU B JIAHHOM PETHOHE).
XapakrepHble Tnpu3Haku cemelcTB kiacca JIBynmonbuble (Kpectousernwie, wnu Kamycthbie, Po3onBernbsie, nnu Po3oBble, MOTBIIBKOBBIE, WIH
bo6ogrie, [Tacnénosrie, CioxkHOUIBETHBIC, WU ACTpoBhIe) U Kinacca OgHomonbHbie (JInnelinbie, 3maku, Wi MsaTiukoBeie). MHOrooOpasue pacTeHUH.
Jukopactyiiue npeactaButenu ceMencTs. KynbTypHble peicTaBUTeNN CEMENCTB, X UCTIOIb30BAaHUE YEIIOBEKOM.

Jlabopamopnsie u npakmuueckue padomel.

W3ydenue cTpoeHus: OAHOKIETOYHBIX BOJOPOCeH (Ha mMpuMepe XJIaMHUIOMOHA/IbI M XJIOPEILIbl).

N3ydyenue cTpoeHrsi MHOTOKJIETOYHBIX HUTUATHIX BOJOPOCIIEH (HA TPUMEPE CITUPOTHUPHI M YIIOTPHUKCA).

N3ydyenue BHENTHETO CTPOCHUSI MXOB (Ha MECTHBIX BUJIAX).

N3yyenue BHELIHETO CTPOCHMS MAIIOPOTHHUKA WIIM XBOIIIA.

N3ydyeHue BHEUIHETO CTPOECHUSI BETOK, XBOM, IIIHMILIEK U CEMSH TOJIOCEMEHHBIX PACTEHHH (Ha MPUMEpPE €JIM, COCHBI UJIM JTUCTBEHHULIBI).

HSy‘IeHI/IC BHCIIHCTO CTPOCHUS ITOKPBITOCECMCHHBIX paCTeHHﬁ.

N3yuenune npusnakoB mnpencrasutenein cemeictB: Kpecronsernoie (Kamyctabie), Posonserneie (PozoBbie), MotbsuibkoBbie (BoOoOBBIC),
[Tacnénoseie, CrnoxxHouBeTHBIE (ACTpOoBBIe), JIuneitnbie, 3maku (MATIMKOBBIC) Ha repOapHBIX U HATYpaJbHBIX 00pa3Iax.

OHpe,Z[CJ'ICHI/IC BUJI0B paCTeHI/II\/'I (Ha npumepe TpéX CCMCI>'ICTB) C UCIIOJIb30BAHUEM OHpCHCHHTCHCﬁ paCTCHI/Iﬁ HJIN ONIPCACIIUTCIIBHBIX KAPTOYCK.



2. Pa3zBuTHe pacTHTEJHLHOIO MHpPa HA 3emJie

OBOJIIOLIMOHHOE Pa3BUTHE PACTUTENbHOTO Mupa Ha 3emie. CoxpaHEHME B 3€MHOIl KOpE pPAaCTUTENBbHBIX OCTaTKOB, UX M3ydeHHE. «OKuBble
MCKOIIaeMbIe» PacTUTENbHOrO mapcrtBa. JKusHp pactenuil B Bozae. IlepBbie HazeMHble pacTeHus. OCBOEHME PACTEHUSAMHU CYIIH. OTallbl Pa3BUTUSA
HA3E€MHBIX PACTEHUIN OCHOBHBIX CUCTEMATUUECKUX Ipymil. BeiMepiine pacteHus.

IKcKypcuu unu 6udeoIKCKypcuu.

Pa3Butue pactutenbHOro Mupa Ha 3emiie (3KCKypcus B MaJICOHTOIOTMYECKUM WIM KpaeBeJUeCKU My3eil).

3. PacreHusi B NpUPOAHBIX COOOIIECTBAX

Pactenus u cpena oburanus. Dxojorudeckue QaxTopbl. PacTeHus u yciioBus HEXXHMBOM NMPUPOABI: CBET, TeMIepaTypa, Biara, aTMOC(EpHbIi
BO3/1yX. PacTeHus u ycnoBHsl 5KMBOM MPHUPOJBI: MPSIMOE U KOCBEHHOE BO3JIEHCTBHE OpraHU3MOB Ha pacTeHHs. [IprcrnocobaeHHOCTh pacTeHUi K cpesie
obOurtanus. BzauMocss3u pacTeHuit Mexay coOoil U ¢ APYrUMU OpraHu3MaMHu.

PactutenbHbie cooOuiectBa. BugoBoil cocTaB pacTUTENbHBIX COOOIIECTB, NIpeobianaroliue B HHUX pacTeHus. PacnpeneneHue BUIOB B
pacTuTenbHbIX coobmecTBax. Ce30HHbIE M3MEHEHHs B JKU3HU PACTHTEIbHOTO coobmiecTBa. CMeHa pacTUTENBHBIX co00ImecTB. PacTurenbHOCTh
(pacTUTENbHBIN MOKPOB) IPUPOIHBIX 30H 3emuin. dropa.

4. PacreHus u yejiOBeK

KynberypHble pacTeHHs W MX HpoHcXoXkaeHue. LleHTpbl MHOrooOpasust U MPOUCXOKICHHUS KYJIBTYpHBIX pacTeHuil. 3emienenue. KynbTypHble
pacTeHHs CeNIbCKOXO3AMCTBEHHBIX YTOJIWM: OBOIIHBIC, IJIOAOBO-SITOJHBIE, MoJeBble. PacTeHus ropoga, ocoOeHHOCTh Topojckoi ¢uopsl. [lapku,
Jeconapku, CKBepbl, OoTaHMueckue cajpl. JlekopaTHMBHOE IIBETOBOJICTBO. KOMHATHBIE pacTeHHs, KOMHATHOE IIBeTOBOACTBO. IlocmencTBus
JeSITEIbHOCTH YesloBeKa B dkocucTeMax. OxpaHa pacTUTEIbHOro MUpa. BoccTaHoBIEHNE YHCIEHHOCTH PEAKUX BUIOB PACTEHUI: 0C000 OXpaHsemble
npupoansie Tepputopun (OOIIT). Kpacnas kaura Poccun. Mepbl coxpaHeHHs pacTUTENTbHOTO MHpa.

IKCKypcuu unu euodeoIKcKypcuu.

N3yuenne ceabCKOX03sMCTBEHHBIX PACTEHHUI peruoHa.

N3ydyeHue COpHBIX paCTEHUN PETHOHA.



5. I'puOsbl. JInmaiinuku. bakrepuu
['pubs1. O6mas xapakrepuctuka. lnsmounsie rpudbl, UX CTPOCHHUE, MUTAHHUE, POCT, pa3MHOXKeHHE. CheqOOHbIE U SAOBUTHIE TPUOBL. Mepbl
IpOoQUIAKTUKY 3a00JIEBaHUM, CBA3aHHBIX C rpuOaMy. 3HaYE€HUE LUISAINOYHBIX TPUOOB B MPUPOIHBIX COOOIIECTBAX U XKU3HU yesloBeka. [IpombliieHHOE

BbIpAL[MBaHUE LUISINIOYHBIX IPUOOB (IIaMIIMHbOHBI).

ITnecueBbie TpuObL. JlpoxokeBble TpuObl. 3HAYCHHWE IUIECHEBBIX U JPOXKKEBBIX TPHOOB B NPUPOAE M KU3HM YeJOBeKa (MuIIeBas |
(dapmarieBTHUECKas POMBIIIJIEHHOCTD U APYTHUE).

[Tapasutnueckue rpuOsl. PazHooOpasue u 3HaYCHHUE MApa3UTUICCKUX TPUOOB (TOJIOBHS, CIIOPBIHbBS, (GUTO(TOpa, TPYTOBUK M Apyrue). bopsda ¢
3a00IeBaHUSIMU, BHI3BIBAEMBIMU MAPAZUTHUECKUMH TPUOaAMHU.

JIlviaifHUK — KOMIUIEKCHBbIE opraHu3Mbl. CTpoeHue JuinailHukoB. [IuTanue, pocT ¥ pa3MHOKEHUE JTUIIAWHUKOB. 3HAUYCHHE JIMIIAHHUKOB B
MIPUPOJIC U KU3HU YETIOBEKA.

bakrepuu — nmosimepHbie opraHuzMbl. OOmIas XxapakTepucTuka Oakrepuii. bakrepuanbHas kinetka. PazmMHoxkeHue Oaktepuil. Pacrpoctpanenue
Oakrepuii. Pa3znooOpasue Oakrepuii. 3HaueHHWe OakTepuid B TPUPOAHBIX cooOmiecTBax. bojesHeTBOpHBIE OakTepuu W MeEPbl TPO(HIAKTHKA
3a00neBaHuH, BBI3bIBAEMBIX OakTepusiMu. bakTepun Ha ciiy:k0e y yeraoBeka (B CeTbCKOM XO3sIICTBE, TPOMBIIIUICHHOCTH).

Jlabopamopnoie u npakmuyeckue padomaol.

W3yueHne cTpoeHHs OJJHOKICTOYHBIX (MYKOP) U MHOTOKJICTOYHBIX (TIEHHUIIMILI) IJIECHEBBIX TPUOOB.

N3ydeHune cTpoeHus MIONOBBIX TeJ IIISIOYHBIX TPHOOB (MM U3yYeHHE NUISIIOYHBIX IPUOOB Ha MYJISDKAX ).

N3ydenne cTpoeHus JUIIANHUKOB.

N3ydenune ctpoeHus 6akrepuil (Ha TOTOBBIX MUKpOIIpenapaTax).

8 KJIACC



1. 7KuBOTHBII Opranusm
300510rUs — HayKa O JKUBOTHBIX. Paznensl 300m0ruu. CBsi3b 30010TMH € APYTUMU HAyKaMU U TEXHUKOM.

OOmme npu3HAKu >KUBOTHBIX. OTIWYMS KUBOTHBIX OT pacTeHwil. MHorooOpasue >KMBOTHOTO MHpa. OJHOKIETOYHBIE M MHOTOKJIETOYHBIC
XKUBOTHBIC. DOpMa Tea )KUBOTHOTO, CAMMETPHSI, pa3MephI TeJla U IPyToe.

XKusorHast kmetka. OTKpbITHE XUBOTHOH KieTkd (A. JleBenryk). CTpoeHHWE >KMBOTHOW KIETKH: KJIETOYHas MeMOpaHa, OpraHOWIBI
HEepPEeABWKEHUS, SAPO C SAPBILIKOM, LUTOIUIa3Ma (MUTOXOHAPUH, MUIIEBAPUTENbHBIE U COKPATUTENIbHBIE BaKyOJH, JTM30COMBI, KJIETOUHBIH LIEHTP).
[Tporneccrl, mpoucxoasme B kieTke. Jlenenne kiuetkn. TkaHW )KMBOTHBIX, UX pazHooOpasue. OpraHbl M CHCTEMBI OPraHOB KXHBOTHBIX. OpraHusm —
€/IMHOE 1IEeJI0e.

Jlabopamopnsie u npakmuueckue padomot.
HccnenoBanne mog MEKPOCKOIIOM TOTOBBIX MHUKPOTIPETIApaTOB KJIETOK U TKAHEH JKUBOTHBIX.
2. CrtpoeHue M KH3HEIEATEIbHOCTH OPraHU3Ma >KMBOTHOTO

Onopa u ABW)KEHUE KUBOTHBIX. OCOOEHHOCTH TI'MAPOCTATUYECKOIO, HApYKHOTO M BHYTPEHHETO CKeJieTa y JKUBOTHBIX. [lepenBurkenue y
OJTHOKJIETOYHBIX (aMEOOBUAHOE, KI'YTHKOBOE). MBblIIlIeuHble JBUKEHUS Y MHOTOKJIETOUHBIX: MOJET HACEKOMBIX, ITHUL], IIaBaHUE PbIO, IBUKEHUE IO
CyIIIE TO3BOHOYHBIX KHBOTHBIX (TI0J13aHUE, OeT, X01p0a U Ipyroe). Perya)kHple KOHEYHOCTH.

ITutanue u MUIICBAPCHUC Y KUBOTHBIX. 3HadueHne nutanud. [lurtanue u MUIICBAPCHUC Y HpOCTCfIIlIPIX. BHYTpI/IHOJIOCTHOC U BHYTPUKIICTOYHOC
MUIICBAPCHUC, 3aMKHYTAas U CKBO3Hasd MUIICBAPUTEIIbHAsA CUCTEMA Y 0eCI03BOHOYHBIX. HI/IHleBapI/ITe.]'H)HHﬁ TPAKT Yy IMO3BOHOYHLIX, IMTUIIICBAPUTCIIEHBIC
JKECJIC3hI. q)epMeHTBI. OcoOeHHOCTH HHIHeBapHTCJIBHOI;'I CUCTCMEI Y HpeHCTaBHTCHCﬁ OTPAA0B MIICKOIIUTAIOIINX.

JIbIXaHHe )KUBOTHBIX. 3HAYeHHE JbIXxaHus. ['a3000MeH yepe3 BClo MOBEPXHOCTh KieTkH. XKabepHoe apixanue. HapykHble 1 BHYyTpEHHHE >KaOpbl.
KoxHoe, TpaxeitHoe, I€rouHoe apixanue y oourareneit cymu. OcoOeHHOCTH KOKHOTO JbIXxaHusl. Pojib BO3AYIIHBIX MELIKOB Y MTHII.

Tpancnopt BemiecTB y >KUBOTHBIX. Posib TpaHCcHoOpTa BEIIECTB B OPraHU3MeE >KUBOTHBIX. 3aMKHYTasi U HE3aMKHYTasi KDOBEHOCHBIE CUCTEMBI y
6ecno3BoHouHBIX. Ceplie, KpoBeHOCHbIE cocyabl. CIMHHON U OPIOIIHON COCY/bI, KallMJUISAPBI, «JIOKHBIE CEpIay y A0KIEBOro yepBsi. OcoOEHHOCTH
CTPOCHHUSI HE3aMKHYTOM KPOBEHOCHOW CHCTEMBbl Yy MOJUIIOCKOB MU HacekoMbiX. Kpyru kpoBooOpaiieHus ¥ OCOOCHHOCTH CTPOCHHS Ceplel y
MO3BOHOYHBIX, YCIOKHEHHE CUCTEMBI KPOBOOOPAIIICHHUS.



Briaenenue y )KMBOTHBIX. 3HAUEHHUE BBIJIEJIECHNS KOHEUHBIX IPOAYKTOB 0OMeHa BemiecTB. COKpaTUTEIbHbIE BAKYOIH Y MPOCTEUIINX. 3BE3qUATHIE
KJIETKM M KaHaJbIbl y IJIOCKMX YepBeil, BbIACTUTEIbHbIE TPYOOUKH M BOPOHKU y KOJIBYATHIX depBeil. ManbnurueBbl cocyabl y HacekoMbiX. [louku
(TYOBUIIIHBIC U Ta30BbIC), MOUYECTOUHUKH, MOYEBOW MY3bIPh Y MO3BOHOYHBIX KHUBOTHBIX. OCOOEHHOCTH BBIZICIICHHS Y IITHUII, CBS3aHHBIC C MTOJIETOM.

[ToxpoBbl Tena y KUBOTHBIX. [I0KpOBBI y GECIIO3BOHOYHBIX. YCIOKHEHHUE CTPOCHUS KOXKU Y T03BOHOYHBIX. Koka kak opraH BwlaeneHus. Poib
KOXHU B Terootnade. IlponsBonneie koxxu. CpencTBa NaCCUBHON M AKTUBHOMW 3aIIUTHI y )KUBOTHBIX.

Koopnunamuss u perynsauus >KU3HEIESTENbHOCTH Y IKUBOTHBIX. Pa3Ipa’kMMOCTh y OJHOKJIETOYHBIX JXKUBOTHBIX. Takcucel ((oToTakcuc,
Tpo(hOTaKCUC, XeMOTAKCUC U Apyrue Takcuchl). HepHas perymsuus. HepBhas cucrema, e€ 3Hauenue. HepBHas cuctema y 6eCrio3BOHOYHBIX: ceTYaTast
(muddysnas), crBonosas, y3nosas. HepBHas cuctema y MO3BOHOUHBIX (TpyOuarasi): TOJIOBHOM M CIIMHHOM MO3T, HEPBBI. YCIIOXKHEHHE TOJIOBHOTO MO3Ta
OT pbIO 10 MiekonuTaromux. [losBieHne OONMBIIMX MOMyIIApHHA, KOpbl, 00p0o3a M W3BWIMH. ['ymMopanbHas perymsuus. Poib TOpMOHOB B KU3HH
*KUBOTHBIX. [lomoBbie Tropmonsl. [lomoBoi mumopdusm. Opranel 4yBCTB, ux 3HaueHue. Pementopsl. [IpocTeie u cioxHbIe (paceTouHbIe) Iaza y
HaceKoMbIX. OpraH 3peHus M ciyXa y MO3BOHOYHBIX, UX ycClIOKHeHHe. OpraHbl 0OOHSHMSA, BKyCa U OCS3aHUS y OECIO3BOHOYHBIX M MO3BOHOYHBIX
KUBOTHBIX. Opran OOKOBOH JIMHUH Y PBHIO.

[loBenenue XMBOTHBIX. BpoxkéHHOE U MpHOOpEeTEHHOE MOBeACHUE (MHCTUHKT U HaydyeHue). HayueHue: yciaoBHbIE pedieKchl, UMIPUHTUHT
(3aneuarnenue), uHCaWT (mocTkeHue). lloBemenue: mnuiieBoe, OOOPOHHUTENBHOE, TEppUTOpUATIbHOE, OpauHOoe, uccleaoBaTenbckoe. CTHUMYIbI
TIOBCICHUA.

Pa3smMHOXKEHHE W pa3BUTHE >KUBOTHBIX. becronoe pa3sMHOKEHHE: JEJICHHE KICTKA OJHOKJICTOYHOTO OpraHu3Ma Ha JBE, IOYKOBAHUE,
dparmentanus. IlonoBoe pazmuoxkenue. IIpeumyiiectBo momoBoro pasMHoxkeHHs. [lomoBbie xkene3bl. SlMuHuKM U ceMeHHHKH. [lomoBble KileTKH
(rametsl). OmnopoTBopenue. 3urota. [laprenorenes. 3apoapiieBoe pa3sutne. CTpoeHHUE siilla NTUIBL. BHYTpuyTpoOHOE pa3BUTHE MIIEKOMUTAIOIUX.
3aponasieBbie 06onouku. [lnmamenra (merckoe mecto). Ilymounsiii kanatuk (mymnoBuHa). [locTamOpuoHanpHOE pa3BUTHE: HPSIMOE, HEMPsSMOE.
MeTtamopdo3 (pa3BUTHE C TPEBPAIICHUEM ): TIOTHBIN ¥ HETIOIHBIH.

Jlabopamopnwvie u npakmuyeckue paoomsol.

O3HakoMJIEHHE ¢ OpraHaMH OTIOPBI U ABMKEHUS Y dKUBOTHBIX.

I/I3yquI/Ie CII0CO00B MOTTIOIICHUS IMUIIHN Y )KUBOTHbBIX.

N3yuenne criocoO0B IbIXaHUS Y )KMBOTHBIX.



O3HaKOMJIEHHE C CUCTEMAMH OPraHOB TPAHCIIOPTA BELIECTB Y )KUBOTHBIX.
N3yueHne NoKpoOBOB Tejla Y KUBOTHBIX.

W3ydeHne opraHoB 4yBCTB y JKUBOTHBIX.

dopMupoBaHUE YCIOBHBIX pe(IIEKCOB Y aKBAPUYMHBIX PbIO.

Crpoenue siila U pa3BUTHE 3apOJbIIIA NTHLIBI (KypHULIbI).

3. Cucremaruyeckue rpynmnsl ;KUBOTHBIX

OcCHOBHbBIE KaT€rOpUM CHUCTEMAaTHKH >KMBOTHBIX. BHJI Kak OCHOBHas cHCTeMaTHYecKas KaTeropusi >KMBOTHbBIX. Kiaccudukanus >XKMBOTHBIX.
Cucrtema xuBOTHOro mupa. CHucreMaTHueckue KaTeropuM KHMBOTHBIX (L[ApCTBO, THII, KJIAacC, OTPSJ, CEMEHCTBO, pOJ, BHJ), UX CONOAYMHEHHE.
bunapnas Homenknarypa. OTpakeHre COBPEMEHHBIX 3HAHUN O IPOMCXOXKACHUU M POJICTBE JKUBOTHBIX B KJIACCH(DUKAIINH KUBOTHBIX.

OHOKJICTOYHBIE KUBOTHBIE — TpocTeimue. CTpoeHUe W KU3HEACSITeIbHOCTh MpocTelmmx. MecrooOutanue u obpas xu3Hu. OOpa3oBaHue
LUCTHI MPU HEOIArONpHUITHBIX YCIOBUAX cpeabl. MHOrooOpasue mpocredmux. 3HaueHne MpOCTeHIINX B MPUPOJIE U KU3HU deloBeka (0O0pa3oBaHuE

OCaJIOYHBIX TOpPOJ, BO30OymuTenu 3aboneBaHuil, cuMOMOTHUYeckue Buibl). [lyTw 3apakeHus 4eloBeKa W Mepbl NPOPHUIAKTHKH, BBI3BIBACMBIC
OHOKJICTOYHBIMH KUBOTHBIMH (MAJISIPUHHBIN TIIA3MOJTUH).

Jlabopamopnsie u npakmuueckue padomut

HccnenoBanne crpoeHns HHPY30puH-TydeNbKH U HaOMoeHue 3a e€ nmepenBrmkenneM. MzyueHrne xeMoTakcuca.

MHuoroo6pasre npocTeimx (Ha TOTOBBIX Mpernaparax).

W3roTtoBrnenue MoJiesn KIETKU mpocTeiiiero (aM&osl, UH(Y30pUU-TYPETbKU U IPYToe.).

MHorokeTouHble KMBOTHble. KumeynomosoctHble. OOmas xapaktepuctuka. Mecroooutanue. OcoOEHHOCTH CTPOEHUS U
JKU3HEACSITEIbHOCTH. DKTOEpMa M SHTOoAepMa. BHyTpumonsocTHoe u Kie€TouHOe mepeBapuBaHue mnuuiu. Perenepanus. Peduekc. becnonoe

pasmHOXeHue (moukoBanue). [lonoBoe pasmuokenue. ['epmadponutusm. PaznenbHonosbie KUIIEYHONOI0CTHBIE. MHOT000Opa3ie KUIIEYHOMOIOCTHBIX.
3HaYCHHUE KUIIIEYHOTIOIOCTHBIX B TIPUPO/IE M KU3HU YelloBeKa. KopaioBble MomIel  UX poiib B pudooOpazoBaHHH.



Jlabopamopnwie u npakmuueckue padomaol.

HccnenoBanue cTpoeHUs: IPECHOBOIHOM MUAPHI U €€ NepeaABMKEHNUS (ILKOJIbHBIM aKBapUyM).
HccnenoBanue nUTaHus TAPHI AaQHUSIMU M HUKIONAMHU (IIKOJIBHBIN aKBApHUYM).

H3zroroBnenue Mojenu HpeCHOBOHHOﬁ T'UApPHL.

Ilnockue, Kpyrible, KoJbuaTble 4depBH. OOmas xapakrepuctuka. OCOOEHHOCTU CTPOEHMS M JKU3HEAEATEIBHOCTU IJIOCKHUX, KPYIIBIX M
KOJIBUAThIX 4yepBed. MHorooOpasue uepseid. [lapasutuueckue miockue W Kpymible depBH. LIMKIIBI pa3sBUTHA MEUEHOYHOTO COCAIBIINKA, OBIYBETO
LIEMHS, YelI0BeUeCcKoi ackapupl. UepBu, X NPUCHOCOOIEHUS K Mapa3sUTU3MYy, BPEd, HAHOCUMBIN YENIOBEKY, CEIbCKOXO3AHCTBEHHBIM PACTEHUAM M
JKUBOTHBIM. Mepbl 10 IPEIYNPEXKICHUIO 3apaKEHUs [Tapa3uTHUIECKUMU uepBsiMU. Poiib yepBell kak 1ouBooOpa3oBaTesIeH.

Jlabopamopnvie u npakmuyeckue padoombul.

VccnenoBanue BHEIIHETO CTPOSHUS 0K IeBOro ueps. HabmoaeHue 3a peakiei 10X1€BOro 4epBst Ha pa3apakUTEIH.

HccnenoBanne BHYTPEHHETO CTPOSHHUS JI0XKIEBOTO YepBs (Ha TOTOBOM BJIXKHOM IIperapare U MUKpOIIpenapare).

N3yuenune npucrnocoOneHnii napasuTHUECKUX YepBel K MapasuTU3My (Ha FOTOBBIX BJIAXKHBIX U MUKpOTpenaparax).

Ynenucronorue. O0mias xapakrepuctrka. Cpeapl KU3HH. BHenHee 1 BHyTpeHHEE CTPOSHHE WICHUCTOHOTHX. MHOrooOpasue 4ieHUCTOHOTHX.
[TpeacraBuTeNn Ki1accos.

PaKOO6p33HBIe. OcobenHoCTH CTPOCHUA U KU3HCACATCIIBHOCTH.

3HayeHne pakooOpa3HbIX B IPUPOIE U KU3ZHU YETIOBEKa.

[TayxooOpa3ubie. OCOOCHHOCTH CTPOCHUS W KHU3HEICSITEILHOCTH B CBSI3U C KHU3HBIO Ha cymre. Kiemm — BpeanTenn KyJabTypHBIX pacTeHUH U

Mepbl 00pbObI ¢ HUMU. [lapasuTnyeckue Kieny — BO3OYAMTENN U NMEPEHOCUYMKHU OMAacHBIX Oosne3Hed. Mepbl 3ammThl oT Kiemeid. Pormps kiemeit B
OYBOOOPa30BaHUU.



Hacexomble. OcCOOEHHOCTH CTPOEHUS U KU3HEAEATEIbHOCTH. Pa3MHOXEHNE HACEKOMBIX U TUIIBI pa3BUTHA. OTpsiibl HaceKOMbIX: [IpsIMOKpBLIBIE,
PaBHokpsLble, [lonmyxkecTkokpbuible, Yemryekpsoiisle, XKecTkokpeuisle, [lepenonyarokpsuisie, JIBykppuisle u apyrue. Hacexkomble — nepeHOCUMKH
BO30ynuTENIeH W Tapa3uThl YeloBeKa M JOMAIlHUX >KMBOTHBIX. HacekoMble-BpemuTenu cajaa, oropoja, Mo, Jieca. Hacexomble, CHIKaromme
YHMCJIEHHOCTh BpeauTeneil pacteHuil. [loBeneHne HaceKOMBIX, HHCTUHKTBI. Mephl 110 COKpAIICHUIO YNCICHHOCTH HACEKOMBIX-BPEIUTENEH. 3HAaUEHUE

HACEKOMBIX B TIPUPOJIE U KU3HH YEIIOBEKA.

Jlabopamopnoie u npakmuyeckue paoomsul.

HccnenoBanue BHEIIHETO CTPOSHHS HACEKOMOTO (Ha IMpUMepe MaiCKOTo *yKa WM IPYTUX KPYIHBIX HACEKOMBIX-BpeIUTENeEH).

O3HakoMJIEHHE C Pa3TMYHBIMUA TUTIAMU PA3BUTHS HACEKOMBIX (Ha MpUMEpPEe KOJUICKITHIA).

Moaumocku. OOmasi xapakrepuctuka. Mectoobutanue MOJUTIOCKOB. CTpoeHHME U MPOLECCHl JKU3HEACSITENbHOCTH, XapaKTEpHbIE IS
OpIOXOHOTHX, JIByCTBOPYATHIX, TOJOBOHOTMX MOJUIIOCKOB. YepThl NMpUCIOCOOIEHHOCTH MOJUTIOCKOB K cpefe oOuTaHus. PasMHOXKEHHE MOJUTIOCKOB.

MHoroo6pa3He MOJLTFOCKOB. 3HaYE€HHE MOJIIIOCKOB B IMpUPOAC U JKU3HU YCJIOBCKA.

Jlabopamopnsie u npakmuueckue padomol.

HccnenoBanne BHEITHETO CTPOCHHS PAKOBUH MPECHOBOAHBIX U MOPCKUX MOJITIOCKOB (PaKOBHHBI 0€33yOKH, TIEPIIOBHIIBI, PYIOBHUKA, KATYIIKH U
apyrue).

Xopaobie. O0OMmass XapakTepuCTHUKA. 3apoAbIIIEBOE pa3BUTHE XOpHOBBIX. Cucremarmdeckuwe rpymnmbl xopaoBbix. [loarunm becuepernnbie
(manuernuk). [Togrun Yepennsie, nnu [lo3BoHoUYHBIE.

PpiObl. OOmias xapaktepuctuka. MecTooOuTaHHEe W BHEIIHEEe CTpoeHHe pbl0. OCOOCHHOCTH BHYTPEHHETO CTPOCHHUS M MPOIECCOB

KHu3HeneaTreabHocTU. [Ipucnoco6neHHoCTh pbI0 K yciaoBHsM oOuTaHus. OTIMYUS XPSILEBBIX PbIO OT KOCTHBIX pbIO. Pa3MHOXeHue, pa3BuUTHE U

Murpaiusi peil0 B mpupoae. MHorooOpasue pbiO, OCHOBHBIE CHUCTEMAaTHYECKHE TpyMHMbl pbl0. 3HaueHHWE pbI0 B MPUPOAE U JKU3HHU YeIOBEKa.
X035 UCTBEHHOE 3HAYEHHUE PHIO.

Jlabopamopnsie u npakmuueckue padomaol.

HccnenoBanre BHENTHETO CTPOCHUS U OCOOCHHOCTEH TIepeIBIKEHUS PHIOBI (Ha IpUMepe )KUBOU PHIOBI B OAHKE C BOJIOM).



HccnenoBanue BHYTPEHHETO CTPOEHUS phIObI (Ha IPUMEpe TOTOBOTO BIAYKHOTO IIpenapara).

3emHoBoaHbIe. OOmas xapakTepucTuka. MecTooOUTaHHE 3eMHOBOAHBIX. OCOOCHHOCTH BHEIIHEr0 M BHYTPEHHErO CTPOCHHS, MPOIECCOB
KHU3HEJEATEIbHOCTH, CBS3aHHBIX C BBIXOJIOM 36MHOBO/IHBIX Ha cymry. [Ipucrnoco61eHHOCTh 36 MHOBOAHBIX K JKU3HU B BOJIE U Ha cyuie. PasMHOXeHne 1
pa3BUTHE 3eMHOBOJHBIX. MHOr00Opa3ue 36MHOBOJIHBIX M UX OXpaHa. 3HAUE€HUE 36€MHOBOAHBIX B IIPUPOJIE U )KU3HU YEJIOBEKA.

HpeCMbIKaIOI[II/IeCﬂ. 061ua;1 XapaKTCpUCTUKA. MecTtooOuranue MMPECMBIKAIOIINXCA. OCOOCHHOCTH BHEIIHETO0 U BHYTPCHHECTO CTPOCHUA
MPECMBIKAIOIITNXCS. Hpoueccm KHN3HCACATCIbHOCTH. HpI/ICHOCO6J'IeHHOCTL MPECMBIKAIOIINXCA K JXWU3HMU Ha CYyIIC. PasmHOXEHHE W Pa3sBUTHUC
MMPECMbBIKAIOIIINXCA. Per CHCpalus. MHOTOO6p3.3PIC IMPECMBIKAOIINUXCA U UX OXpaHa. 3HaueHHE MMPECMBIKAOIINXCA B IPUPOJAC U JKU3HU YCIIOBCKA.

ITunbl. O6mas xapaktepuctuka. OCOOCHHOCTH BHEIIHEro CTpoeHHs NTHUL. OCOOEHHOCTM BHYTPEHHEr0 CTPOCHHMS M MPOLIECCOB
XKU3HenesTenpHoCcTH nTrll. [Ipucniocobnenus nrui k nonéry. [loBenenne. PasmuokeHne n pa3Butue ntuil. 3a00Ta 0 motomcTBe. Ce30HHBIE SBICHUS B
KU3HM OTHL. Murpanuu NOTUL, WX HU3ydeHue. MHorooOpasue NTUll. DKOJOTMYECKUEe TpyNIbl NTHUIl (110 BbIOOPY YYMTENsl Ha HpUMepe TpEX
HKOJIOTMYECKHUX IPYMI ¢ Y4ETOM pacHpoCTpaHEHMs NTULl B pernoHe). [IpucnocobaeHHOCTh NTUIl K Pa3IMYHbIM YCIOBUSIM Cpe/bl. 3HaU€HUE NTHI] B
IIPUPOJE U KU3HU YEIIOBEKA.

Jlabopamopnsie u npakmuueckue padomot.

HccnenoBanne BHENTHETO CTPOEHHUS U IIEPHEBOT0 MOKPOBaA MTHUIL (HA MIPUMeEpe duydesia ITHUIl U Habopa MepbheB: KOHTYPHBIX, TyXOBBIX U I1yXa).

UccnenoBanre 0coOOEHHOCTEN CKEIeTa IITULIBI.

Muexkonurtarouiue. O0mas xapakrepuctuka. Cpensl )KU3HH MileKonuTaromux. OcoOeHHOCTH BHEUIHETO CTPOCHUS, CKeJleTa M MYCKYJIaTyphl,
BHYTpPEHHEro cTpoeHus. [Ipouecchl )KU3HENEATENBHOCTH. YCIOKHEHHE HEPBHOU cUCcTeMbl. [loBenenne Muexonuraronux. PasMHOKEHUE U pa3BUTHE.
3ab0Ta 0 HOTOMCTBE.

Ilepo3Bepu. Opnnompoxoxansle (sinexnanyme) u  Cymuarsle (Hu3mMe 3BepH). [lnmaneHrapHele MilekonuTaromue. MHoroodpasue
MJIEKONUTAIOMIUX (10 BBIOOPY yuuTeNsl U3ydaroTcs 6 OTpsIOB MIIEKOMUTAIOUIMX Ha MpUMepe ABYX BHUIOB U3 KaxJoro orpsjaa). Hacekomosianbie u
Pyxokpbuibie. I'pb13ynsl, 3aiiiieoopasnbie. Xumnele. Jlacronorne n Kuroobpasusie. [lapHokonsiTHele 1 Henmaproxo