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Hoacnumenonasn 3anucka

Pabouas mporpamma 1o OHOJOTMM Ha YpPOBHE OCHOBHOTO 00Iiero o0Opa3oBaHUs
cocTaBlieHa Ha OCHOBe TpeOoBaHMI K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM
IporpamMMbl OCHOBHOTO 00111ero 00pa3oBanus, npeactaBieHHbIX B PT'OC OO0 u ®OOIT O0O0.
[Tpu pa3paboTke MporpamMmbl YUYUTHIBATUCH TPEOOBAHUS KOHIICTIIMH IPEIOAaBaHus y4eOHOTO
npenmera «buonorus» B 001eo0pa3zoBaTeNbHbIX opranuzanusx PO, peanu3yrommx OCHOBHBIE
oOpa3zoBaTenbHble mporpammbl B Poccuiickoit  ®eneparnyn, 0J00peHHBIE —pEIICHUEM
(dbenepalbHOTO Y4eOHO-METOANYECKOTr0 00BbeuHEHHUs 10 00meMy obpazoBanuio oT 29.04.2022
No2/22 u KOHIENIMH SKOJIOTHIECKOro 00pa3oBaHus B cHCTeMe 00IIero 00pa3oBaHusl.

Pabouas mporpamma OpHEHTHUpOBaHA Ha LEJEBbIE MPUOPUTETHI, CHOPMYIUPOBAHHLIE B
denepanbHON paboyeil mporpaMMe BOCIUTAHUS U B pabodeid mporpamme Bocrutanus MKOY
«Tonnuuckas cpennss o61eoOpa3zoBaTeNbHas IIKOJIAY.

IIpu cocraBnennn pabodeld nporpaMMmbl Hcmosb3oBanack dexepanbHast pabouast
nporpamma 1o yueoHomy npeamery «buomnorus» u padodas nmporpamma k YMK nop penakiueit
[Tonomapesoii WM.H. (buonorusi. 5—9 xnaccel. Konuentpuueckas crpykrypa. Pabouue
nporpammbl K guHuM YMK mon pemakmumein M. H. IlonomapéBoii: y4eOHO-METOAMYECKOE
nocooue / U. H. ITornomapéra, B. C. Kyumenko, O. A. Kopuuiosa u jp.

[Iporpamma opueHTHpoBaHa Ha wucnosib3oBaHnue guHun YMK WM. H. IlonomapeBoii.
buonorus (Konuenrpuueckasi) (5-9). JlanHyio pabodyro mporpamMmy peanu3yloT Y4eOHHKH,
peKoMeHI0BaHHble MuHHCTEpCTBOM mpocBemieHuss P® Kk UCHOIb30BaHUIO B yueOHOMU
NESTEIbHOCTH B 00pa30BaTENIbHBIX OpraHU3alUsX M COAEp)KAHHME, KOTOPBIX COOTBETCTBYET
OI'OC O0O. YueOHUKH:

# «buomnorus. 5 knace» (M. H. [Tonomapesa, 1. B. Hukonaes, O. A. Kopuunosa)

# «buonorwus. 6 kmace» (M. H. ITonomapesa, O. A. Kopaunosa, B. C. Kyumenko)

# «buomnorus. 7 knace» (B. M. Koncrantunos, B. I'. badenko, B. C. Kyumenko)

# «buonorus. 8 knace» (A. I'. Iparomunos, P. JI. Mamn)

# «buonorus. 9 knace» (M. H. Ilonomapesa, O. A. Kopuunosa, H. M. UepHosa)

Buonorust BXoauT B mpeqMeTHYI0 0051acTh «ECcTeCTBEHHO-HAYUYHBIC PEAMEThI». Pabouas
mporpamMMa paszpaboTaHa B COOTBETCTBUM C YYEOHBIM IUTAHOM [UIsi OCHOBHOTO OOUIETo
oOpazoBanusi. brojoruss B OCHOBHOW IKoOJie M3ydaeTcs ¢ 5 kiacca mo 9 kiacc. CoriacHo
yueonomy tiany MKOVY «TonmuHckas cpennsisi oOmieoOpazoBateiibHas IIKOJIa» 00IIee Yrcio
y4eOHBIX YacoB 3a MAThb JieT o0y4yenuss — 272, u3 nux no 34 4 (1 4 B Hexemnio) B 5 u 6 Kiaccax,
68 u (2 u B Henmemo) 9 knacce. Ha n3yuenue Ouosioruu B 7, 8 Kilaccax B 00s3aTelIbHON YacTH
yueOHOro Tturana otBogutcs mo 34 waca (1 wac B Hemenro). beumn 100aBlieHB W3 4YacTH,
dbopMupyeMoil yuacTHukaMu 0Opa3oBaTeNbHBIX OTHOILIEHUH MO ofHOMY 4acy. [lanHast paboyast
nporpaMmMa npeaycmarpuBaet oOyueHue 6uonoruu B 7, 8 kinaccax B oo0bemMe o 68 yacos (2 gaca
B HEJIEINIO).

Cooepycanue yueobnozo npeomema
5-6 knaccwt

1. buoJiorusi — HayKa o0 ;KUBOIl IpUpoIe

[Tonstne o >xu3Hu. IIpu3Haku KHUBOrO (KJIETOUYHOE CTPOCHHME, IMUTAHUE, JbIXaHHE,
BBIJICJICHUE, POCT M Ipyrue npu3Haku). OObEKTHl KUBOW M HEKUBOW MPUPOMIBI, UX CPAaBHEHHUE.
KuBas 1 HeXxUBas NPUPOAA — €AUHOE LIENIOE.

buonorus — cucrema Hayk o kuBoi npupoze. OCHOBHbIE pa3zieinbl Onosoruu (60TaHUKa,
300JI0THsl, SKOJIOTUS, LIUTOJIOTHs, aHAaTOMUs, ¢u3uoiorus U apyrue pasnensi). IIpodeccun,
CBSI3aHHBIE C OWOJIOTHEH: Bpad, BETEpUHAP, TICUXOJIOT, arpOHOM, JKUBOTHOBOJ M npyrue (4-5
npodeccuit). CBs3b OMONOIUU C APYTUMH HayKaMu (MaTeMaTuka, reorpadust U Apyrue Hayku).
Porne Gronmoruu B Mo3HAHUK OKPY’KAIOLIETO MUPA U TIPAKTHYECKON JIESITETbHOCTH COBPEMEHHOTO
YeJI0BEKa.
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Kabuner Ouonoruu. IlpaBuna moBeneHuss U paboThl B KaOWMHETE C OMOJOTHYECKUMH
npubopaMy U MHCTPYMEHTaMH.

buonornueckue TepMUHBI, TOHATUS, CUMBOJBL. VICTOUHHMKM OMOJOTMYECKUX 3HAHUM.
[Touck wWHpOpPMALMU C UCMHONB30BAHUEM pPA3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJIsIpHAs
JTUTepaTypa, CipaBOUYHUKU, THTEpHET).

2. MeToabl n3y4eHHs KUBOH NIPUPOIbI

Hayunble MeToabpl U3yuyeHMs KMBOM NMPHUPOJIBL: HAOIIOAEHUE, SKCIEPUMEHT, OMHCAHUE,
u3MepeHue, knaccudukanus. [Ipasuna paboThl ¢ yBeIMUUTEIBHBIMU PUOOPaMH.

Meron omnmcanuss B OWONOTMHW (HATJISAIHBIN, CIIOBECHBIH, CXEMaTHYECKUK). MeTron
u3MepeHus: (MHCTpYMEHThl u3MepeHus). HaOmrofeHne M 3KCHEpUMEHT KakK BeIyllde METOJbI
OUOJIOTUH.

Jlabopamopmusvie u npakmuueckue padoomot

1. Usydenue mnabGoparopHOro oOOpYJOBaHUS: TEPMOMETpPHI, Bechl, dYamku [lerpwu,
npobupku, MeH3ypkH. [IpaBuna paboTsl ¢ 000pyI0BaHUEM B IIKOJIHHOM KaOWHETE.

2. O3HakoMJIEHHE C YCTPOHCTBOM JIyIbl, CBETOBOIO MHKPOCKOIA, MpaBuiIa paboThl ¢
HUMU.

3. O3zHakOMJICHHE C pAacTUTEJbHBIMH M JKMBOTHBIMU KIJIETKAaMH: TOMaTa M apOys3a
(HaTtypaibHBle  Tpenaparbl), HHGQy30puM  Typenbku U THAPHL  (TOTOBBIE
MUKpOIpenapaTsl) ¢ HOMOIIBIO JIYIBI U CBETOBOTO MUKPOCKOTIA.

IKCKypcuu uiu 8U0e0IKCKypcuu

OgnajieHre MeToIaMu U3Y4YeHHUs )KUBOH NMPHUPOJIbI — HAOTIOJCHUEM M SKCIICPUMEHTOM.

3. OpranusmMsl — TeJIa )KUBOH NPHPOIbI

[Tonsitue 06 opranusme. JlosinepHble U saepHble opraHu3Mbl. Kietka u e€ oTKpbITHE.
Knerounoe crtpoenune opranuzmoB. Llutomormss — Hayka o kinerke. KieTka — HamMmeHsbIas
€IMHULA CTPOCHUS M JKU3HENEATEIbHOCTH OpPraHU3MOB. YCTPOMCTBO YBEIMUUTEIbHBIX
npuOOpOB: JIynbl U MUKpockona. CTpoeHHe KIIETKU I0J CBETOBBIM MHKPOCKOIIOM: KJIETOYHAas
000109Ka, IUTOTUIa3Ma, SIPO.

OOHOKJIETOUHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. KileTKH, TKaHU, OpraHbl, CHCTEMBI
OpraHoB.

XKuznenesrensHocTh  OopraHu3mMoB.  OCOOEHHOCTHM ~ CTpPOGHHMS M IPOLECCOB
KHU3HEACSITETbHOCTU y PACTEHUH, )KUBOTHBIX, OaKTepuil U rpuboB.

CBolicTBa OpraHuM3MOB: IUTaHWE, IbIXaHWE, BBIIEICHHE, ABM)KEHUE, Pa3MHOXKECHHUE,
pa3BUTHE, Pa3IPaKUMOCTb, IPUCTIOCO0IEHHOCTh. OpraHu3M — eUHOE 1IeII0e.

PazHooOpasue opraHu3mMoB M UX KiaccuUKaIys (TaKCOHbI B OMOJIOTMHU: [ApCTBA, THIIBI
(oTaensl), KJIacchl, OTPsAbI (TIOPSIIKK), CEMENCTBa, poJibl, BUIbl. bakTepun 1 BUpYChl Kak (GOpPMBI
KHM3HU. 3HaUeHue OaKTepuil 1 BUPYCOB B IIPUPO/JIC U B )KU3HU YEJTIOBEKA.

Jlabopamopusvie u npakmuueckue padoomot

1. M3yueHue KIETOK KOKMLBI YEIIyH JIyKa IOJ JYNOH U MUKPOCKOIIOM (Ha MpuUMEpe

CaMOCTOSITENIbHO MPUTOTOBJIEHHOTO MUKpPOIIpEnapara).
2. O3HaKOMJIEHUE C IPUHIUIIAMH CUCTEMATUKN OPraHU3MOB.
3. HaGmroaenue 3a moTpeOieHHEM BOIBI PACTCHUEM.

4. Opranusmsl U cpeaa 0OMTaAHUSA

Ilonatue o cpeme oOutanus. BopgHas, Ha3eMHO-BO3AyIIHAs, IOYBEHHas,
BHyTpUOpraHu3MeHHasi cpeabl oouranus. [IpencraBurenu cpen obutanus. OcoOEHHOCTH Cpef
obutanus opranu3moB. [IpucrocoGnenus opraHu3mMoB Kk cpezie ooutanus. Ce30HHbIE U3MEHEHHS
B )KU3HU OPraHU3MOB.

Jlabopamopnbsie u npakmuueckue padomai.

1. BrigBreHue npucnocoOJeHU OpraHu3MOB K cpele oOuTaHUs (HA KOHKPETHBIX

npuMepax).
IKCKypcuu uiu 8U0e0IKCKypcuu.



PacTutenbHbli 1 KUBOTHBIN MUP POJHOTO Kpasi (KpaeBeJIeHHE).

5. Ilpupoanbie cood1ecTBa

[lonatue o mnpupoaHoM coobmecTBe. B3anMOCBS3M OpraHM3MOB B HPUPOJHBIX
coobmiectBax. [IumeBbie cBsi3u B cooOmiecTBax. [lumieBble 3BeHbs, LIEIM U CETH MUTAHMSL.
[TpousBonuTeny, NOTPEOUTENN W pa3pyILIUTENId OPraHUMYECKUMX BEIIECTB B MPUPOIHBIX
coobmiectBax. IlpuMepsl mpuUpOAHBIX COOOIIECTB (Jiec, NPy, O3€pO U JPYrue MPHUPOJHBIE
COO0IIECTRA).

HckyccTBeHHBIE COOOIIECTBA, X OTIUYUTEIbHBIE PU3HAKH OT MPUPOJHBIX COOOIIECTB.
[TpuyrHBIl HEYCTOWYMBOCTH HCKYCCTBEHHBIX COOOIIECTB. POJIb MCKYCCTBEHHBIX COOOIIECTB B
KU3HU YEJIOBEKa.

[Ipupoansie 30ub1 3emiu, ux ooburtarenu. dnopa u dhayHa npupoAHbIX 30H. Jlanamadrer:
MIPUPOJIHBIE U KYJIbTYPHBIE.

Jlabopamopnuie u npakmuueckue padomul.

1. V3yueHue MCKYCCTBEHHBIX COOOILECTB M HUX oOuTarenei (Ha mpumepe akBapuyma u
JAPYTUX UCKYCCTBEHHBIX COOOIIECTB).

IKCKypcuu uiu 6U0e0IKCKypcuu.

W3ydenne mpupoAHbIX cooOIIecCTB (Ha MpHUMEpe Jjeca, 03epa, MpyAa, Jiyra U JIpyrux
MIPUPOJIHBIX COOOILECTB.).

W3ydenune ce30HHBIX SBICHUHN B )KU3HU MPUPOIHBIX COOOIECTB.

6. ’KuBasi npupoaa u 4eaoBexK

V3MeHeHnsT B TIpUPO/IC B CBSI3U C PAa3BUTHEM CEIBCKOTO XO3SHCTBA, MPOHM3BOJCTBA H
POCTOM YHCICHHOCTH HaceleHus. BriusHue yenoBeka Ha >KMBYIO MPHUPOJY B XOJA€ HCTOPHH.
['moGanbHBIe SKOTOTHYECKUE MPOOIEMBI. 3arpsi3HEHUE BO3AYITHOW M BOJHOW 000J04YeK 3eMIH,
NoTepu TOYB, WX MpenoTBpamieHue. IlyTm coxpaHeHHs OHOJOIMYECKOro pazHOO0Opasusl.
OxpaHsieMble TEppUTOPHH (3aNOBEIHHUKH, 3aKa3HWKH, HAIMOHAIBHBIC TMAapKH, TTaMSTHUKH
npupozsl). Kpacnas kuura Poccuiickoit @eneparun. Oco3HaHUe )KU3HU KaK BEIMKOW IEHHOCTH.

Ilpakmuueckue pabomot.

[IpoBenenue akumum mo ybGopke mycopa B OnkaifiieM Jecy, Mapke, CKBepe MM Ha
MIPUIIKOJIBHON TEPPUTOPHH.

1. PacTure/bHBIN OPraHu3M

Borannka — Hayka o pacteHusix. Pa3gensl Ooranuku. CBA3b OOTaHMKHM C APYTUMH
HayKaMH 1 TeXHUKoW. O011re Npu3HaKu pacTeHUH.

PazHooOpasue pacteHuid. YpOBHM OpraHU3allMyd pacTUTENILHOrO opraHu3ma. Bricimime u
Husmme pacteHus. CopoBble U CEMEHHBIE PACTEHUS.

PactutenbHas knertka. M3yueHue pacTUTENbHOW KIIETKU IMOJ CBETOBBIM MHKPOCKOIIOM:
KJIeTOYHasi 000JI0uKa, SApO, LUTOIUIa3Ma (IJIaCTUIbl, MUTOXOHJIPHUH, BAaKyOJU C KIETOYHBIM
cokoM). PacturenbHblie TKaHU. DYHKIUN PACTUTEIIBHBIX TKaHEH.

Oprassl U cuCTEMBI OPraHoB pacTeHuid. CTpOEHHE OPraHoOB PAaCTUTEIBHOIO OpraHU3Ma,
UX POJIb U CBSI3b MEXKIY COOOM.

Jlabopamopuvie u npakmuueckue padoomeot.

1. M3yueHue MUKPOCKOIUYECKOIO CTPOEHUS JINCTA BOJHOTO PACTEHMS DJI0IEN.

N3ydeHue cTpoeHus pacTUTENIbHBIX TKaHEeH (MCIOIb30BaHUE MUKPOIPENapaToB).

3. H3yueHue BHEUIHETO CTPOEHMs TPABSHUCTOTO LIBETKOBOT'O PAcTEHMs (HA >KMBBIX WJIN
repOapHbIX 3K3EeMIUISIpaX PacTeHUM): MacTyLIbsl CyMKa, peAbKka JUKasi, JIOTUK eIKUH U
IpyTHUE PACTEHUS.

4. OOHapy>KeHUEe HEOPraHUYECKMX U OPraHUYECKUX BEIIECTB B PACTEHUHU.

IKCKypcuu unu 6u0e0IKCKypcuu.

O3HaKOMJIEHHE B MIPUPOJIE C IIBETKOBBIMU PACTEHHUSMHU.

2. Ctpoenne 1 MHOroo0pa3ue MNOKpPbITOCEMEHHBIX PaCTeHHU
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Crpoenue cemsiH. COCTaB U CTPOCHHUE CEMSIH.

Bunel xopHell M TuIBl KOpHEBBIX cucTeM. Bupousmenenus kopHei. Kopens — opran
MMOYBEHHOTO (MHHEpanbHOro) nutanusa. KopHu u kopHeBble cucTteMbl. BHeliHee U BHyTpeHHee
CTpOEHHE KOpHS B CBsi3U ¢ ero ¢yHkuusmMu. KopHeBoil uexiuk. 30HbI KopHs. KopHeBble
Bosiocku. Poct kopHs. [lorsiomieHne KOpHSIMH BOABI U MUHEpAIbHBIX BELIECTB, HEOOXOIMMBIX
pacTeHuio (KOpHEBOE JaBlIeHUE, 0OCMOC). Buionsmenenue KopHeu.

[To6er. Pa3Butne mobera u3z nouku. CtpoeHue credis. BHenHee U BHYTpeHHEE CTPOSHUE
mucta. BupoumsmeHeHuss 1oOeroB: KOpHeBMIIe, KiyOeHb, JykoBuua. Mx crpoeHwue,
Ouonoruueckoe U xo3siiictBeHHoe 3HaueHue. [lober u mouku. JIucropacnonokeHue U JUCTOBAs
Mo3auka. Ctpoenue u ¢pyHKuuu jucra. IIpocTeie U coXHbBIE TUCThS. BUIOM3MEHEHUS JTHCTHEB.
Oco0eHHOCTH BHYTPEHHETO0 CTPOCHHUS JIHCTa B CBA3M C €ro (QyHKIUSAMHU (KOXKMIA U YCTHHIIA,
OCHOBHAs TKaHb JINCTA, POBOJISALINE ITy4KH). JINCT — OpraH BO3AYIIHOIO TUTaHMS.

Crpoenne wu pasHooOpazme 1BeTkoB. ComBerusa. Ilnomer. Tumbel  miomoB.
PacripocTpanenne 11040B U CEMSIH B IPUPOJE.

Jlabopamopuvie u npakmuueckue padoomeot.

1. W3ydeHue cTpoeHHUs] KOPHEBBIX CHUCTEM (CTEpP)KHEBOM M MOYKOBATOH) Ha mpuMepe
repOapHbIX HK3EMILISIPOB WM KUBBIX PACTEHUH.

2. HW3zydeHue Mukporpenapara KIeTOK KOPHsL.

3. Os3HakomJIeHHE C BHEIIHUM CTPOEHHUEM JIHCThEB U JIMCTOPACIIOIOKEHHEM (Ha
KOMHATHBIX PAaCTEHUSX).

4. UV3ydeHue CTpOEHHs] BEreTaTUBHBIX W T'€HEPATHUBHBIX MOYEK (HAa MpPHUMEpPE CHPEHH,
TOMOJIS U IPYTUX PACTEHUN).

5. HM3yueHue MHUKPOCKOIMUYECKOIO CTPOEHUS JIUCTA (Ha TOTOBBIX MUKpOIIpenapaTax).

6. PaccmarpuBaHMe MHKPOCKOIIMYECKOIO CTPOEHHUS BETKH JiepeBa (Ha TOTOBOM
MUKpoIpenapare).

7. WccnenoBaHue CTpOCHUSI KOPHEBUINA, KITyOHs, TyKOBHUIIBL.

8. H3ydeHue CTpoeHUs LBETKOB.

9. O3HakoMIIEHHE C PA3TMYHBIMU THIIAMHU COLIBETUH.

10. 3yuenue CTpOeHHUs CEMSIH JIBYIOJIbHBIX PACTEHHM.
11. I3yuenue cTpoeHHs CEMSIH OJHOIOJIbHBIX PACTEHUH.

3. ZKu3HeaeATeJbHOCTD PACTHTEJIBHOI0 OPraHU3Ma

OOMeH BeliecTB y pacTeHuit

Heopranuueckue (Boja, MUHEpalIbHbIE COJIM) M OpraHUYecKHe BemecTBa (OenKH, sKUPHI,
YIJIEBO/IbI, HYKJICMHOBBIE KUCJIOTHI, BUTAMUHBI U JIpyTUE BEIIeCTBA) pacTeHUs. MuHepalibHOE
MUTAaHUE pacTeHUi. Y 100peHus.

IIutanue pacrenus.

[lornomenne KOpPHAMU BOJABI M MUHEPANbHBIX BEIIECTB, HEOOXOIUMBIX PACTECHHIO
(kopHeBoe maBieHWe, ocmoc). IlouBa, e€ mmomoponue. 3HaueHHWe OOpPaOOTKH TOYBBHI
(oxKyunBaHHME), BHECEHMs YJOOpEHHH, TNPOpPEeKUBAHHS NPOPOCTKOB, MOJIUBA IS KHU3HU
KYyJbTYPHBIX pacTeHui. [ naponoHuka.

®otocunTe3. JIUCT — opran BO3AYIIHOTO MUTaHUA. 3HaueHHE (OTOCHHTE3a B MPUPOAE U
B )KM3HU YEJIOBEKa.

JbIxaHue pacTeHus.

[pixaHne KopHsA. PhIXJIEHWE TOYBBI I YJIYYIICHHS JAbIXaHUS KOpPHEH. Y CIOBHS,
NPEMSATCTBYIOMINE JIBIXaHUIO KOpHeH. JIuct kak opran gapixaHus (yCTBbUYHBIM —ammapar).
[locrynnienne B nuct arMmocdepHoro Bo3ayxa. CuibHas 3anbUIEHHOCTh BO3AyXa, Kak
NPEMSATCTBUE s JAbIXaHus TUCcTheB. CTebenb Kak opraH AbIXaHUs (HaJUuue YCTHUIl B KOXKHUIIE,
yeueBuyeK). (OCOOCHHOCTH [JbIXaHUS pacTeHU. B3auMoOCBsSI3b JAbIXaHHA pacTeHUs C
(OTOCHHTE30M.

Tpancnopr BewecTB B paCTEeHUM.

CBs3b KIJIETOYHOTO CTpOEHHs cTebnss ¢ ero ¢yHkuusMu. Poct crebns B JUiMHY.
KnerouHoe ctpoenue crebiis TpaBIHUCTOIO PACTEHUS: KOXKHIIA, IPOBOASIIUE TYyYKH, OCHOBHAs
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TKaHb (mapenxuma). Kierounoe ctpoenue ctebiisi ApeBeCHOro pacTeHus: kKopa (mpoOka, y0),
KaMOMii, npeBecMHa M cepiueBuHa. Poct crebns B TonmmHy. llpoBojsimiue TKaHM KOPHS.
TpaHcropT BOJbI U MUHEpAIbHBIX BEIIECTB B PACTEHUU (COCYHbI IPEBECHHbBI) — BOCXOSIIMIMA
Tok. Mcnapenue Bozbl yepe3 credenb U JIUCThs (TpaHcnupanus). Perynsainus ucnapeHus BoJbl B
pacTeHud. BausHue BHEIIHUX yCIOBUM Ha HcTapeHue BOAbl. TpaHCIOPT OpraHu4YeCKUX BELIECTB
B pacTeHUU (CUTOBUAHBIE TPYOKH JyOa) — HHUcXosmuil Tok. Ilepepacnpenenenue u 3anacaHue
BEIIECTB B pacTeHUU. Boinenenue y pacrenuii. Jlucronan.

Pocr u pa3BuTHe pacTeHHs.

[Ipopactanue cemsH. YcioBusi mpopacTaHusi ceMsiH. [loaroroBka cemsiH K TOCEBY.
PasButne npopocTKoB.

OO6pazoBatenpHbie  TKaHW. KoHyc HapacTanuss moOera, poOCT KOHYMKA KOPHS.
Bepxymieunslif ¥ BcTaBoYHbIN pocT. PocT KopHSA U cTebis B ToNMUHY, kKamOuil. O6pa3oBaHue
TOJUYHBIX KOJell Yy JpPEBECHbIX pacTeHui. BrusHue ¢GUTOropMOHOB Ha pPOCT pacTEHUs.
PocroBbie nBmxkeHHs pacTeHuid. PazBuTre modera u3 movKH.

Pa3smuoxxenne pacteHuid W ero 3HaueHue. CemeHHOe (T€HEPATHBHOE) Pa3MHOXKEHUE
pactenuii. I[Betkn u congerus. OnbuieHue. IlepekpécTtHoe omnbpuIeHUE (BETPOM, KUBOTHBIMU,
BOZIOM) W camoornbuieHHe. J[BoiiHOe orionoTBOpeHne. HacnegoBaHue mnpu3HAKOB 000WX
pacTeHui.

BereratTuBHOE€ pa3sMHOXKEHHE IIBETKOBBIX pACTeHUM B mOpupoje. BereratuBHOE
pa3MHOKE€HUE KyJIbTYpHBIX pacTeHuid. Kionel. CoxpaHeHHE TPU3HAKOB MAaTEPUHCKOTO
pacTeHus. X03sHCTBEHHOE 3HaYEHHE BEreTaTUBHOTO PA3MHOKEHUSI.

Jlabopamopnuie u npakmuueckue padomul.

Habmtoienue 3a pocToM KOpPHSL.

Habmtonenue 3a poctom nobera.

Omnpenenenre Bo3pacTta JepeBa Mo Cruiy.

BrisiBneHMe epeIBUKEHUS BOIBI 1 MUHEPAJIBHBIX BELIECTB 10 IPEBECUHE.

N3yueHne ponu peIXJIICHUS IS JbIXaHUs KOPHEH.

OBnaneHue mnpuéMaMy BEreTaTMBHOTO Ppa3MHOXKEHHUS pacTeHHH (4epeHKOBaHHE

no0OeroB, 4epeHKOBaHWE JUCTHEB W JPYrue) Ha MpUMEpe KOMHATHBIX pPAacTEHUM

(TpazeckaHIMs, CEHITONNUs, OETOHMS, CAHCEBbEPA U IPYTHE PACTCHHS).

7. OmnpezneneHue BCX0KECTU CEMSH KYJIbTYPHBIX PACTEHUH U IOCEB UX B IPYHT.

8. HaOmromeHue 3a poCcTOM M pa3BUTHEM LBETKOBOT'O PACTEHHMS B KOMHATHBIX YCIOBHSAX
(1a mpumepe (acosu WM MOCEBHOTO TOPOXa).

9. Omnpeznenenue yciaoBUNA MPOpacTaHUs CEMSH.
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1. CucremaTu4yecKkue rpyninsl pacTeHui

Knaccudukanus pacrenuil. Bua kak ocHoBHas cucrematudeckas kateropus. Cucrema
pacturenbHoro mMupa. Husmme, BbICIINE CIIOPOBBIE, BHICIINE CEMEHHBIE pacTeHHs. OCHOBHbIE
TaKCOHBI (KaTeropuu) CUCTEMAaTHKHM pacTeHUil (LapcTBO, OTHEIN, KJacc, MOPSAIOK, CEMEHCTBO,
pon, Bun). Mctopus pa3BUTUS CHCTEMAaTUKHU, ONMCAHME BUJOB, OTKPBITHE HOBBIX BUAOB. Poib
CUCTEMAaTUKU B OUOJIOTUH.

Husmme pacrenus. Bogopocnu. OOmias xapaktepuctuka Bogopociieil. OJTHOKIETOUHbIe
U MHOTOKJIETOUHble 3en€Hble Bojgopocau. CTpoeHue U KHU3HEAEATEIbHOCTh 3€JEHBIX
Bojiopocieil. PazmHokeHue 3en€HBIX Bogopociei (Oecmonoe u monoBoe). bypeie U KpacHbie
BOJIOPOCIH, UX CTPOEHHUE M KU3HENEATENIbHOCTh. 3HAUE€HUE BOJOPOCIEH B MPHUPOJE U JKU3HU
YeJI0BEKA.

Briciine crnopoBbie pactenus. MoxoBujHbele (Mxu). OOmas XapakTepuCTHKa MXOB.
CTtpoeHHe U JKU3HEAEATENBHOCTh 3€JEHBIX M CParHOBHIX MXOB. [IpHCIIOCOOIEHHOCTH MXOB K
KU3HU Ha CUJIBHO YBIIQXHEHHBIX NMOYyBax. Pa3sMHOXKEHHE MXOB, LUKJI Pa3BUTUS HA TpUMEpe
3eJEHOr0 MXa KyKyHmKHH JEH. Ponb MXOB B 3a0oiayMBaHMU MOYB M TOpP(HOOOpa30oBaHUU.
Hcnonp3oBanne Topda U MPOAYKTOB €ro mnepepaboTKM B XO3ANUCTBEHHOW N€ATEIbHOCTH
YeJI0BEKA.



[InaynoBunubie  (IImaynsr).  XBomeBuanble  (XBomwu), [lamopoTHHUKOBUIHBIC
(ITamopotuuku). OOmas XapakTEpPUCTHKA. YCIOXKHEHHUE CTPOCHUS IaroOpOTHUKOOOpa3HBIX
pacTeHuil Mo cpaBHEHUIO ¢ MXaMH. OCOOEHHOCTH CTPOEHHS M JKU3HEIEATEIBHOCTH IIayHOB,
XBOIIEH M  MAmoOpOTHUKOB. Pa3mMHOXeHume manopoTHHKooOpasHbIX. Lluki — pasButus
ManopoTHUKa. Poib ApeBHHX NanoOpOTHUKOOOpa3HBIX B OOpa30BaHUM KaMEHHOTO YIJIS.
3Ha4yeHre NarnopOTHUKOOOPA3HBIX B MPUPOJIE U KU3HH YeTIOBeKa.

Briciime cemennbie pactenus. ['omocemennbie. OOmiasi XapaKTEpHUCTHKA. XBOWHBIC
pacteHus, uX paszHooOpasue. CTpoeHME U KHU3HEIACATEIHHOCTh XBOWHBIX. Pa3zMHOXeHue
XBOMHBIX, IUKJI PA3BUTHS HA IPUMEPE COCHBI. 3HAYEHHE XBOMHBIX PACTEHUM B IPUPOJE U )KU3HU
YEJI0BEKa.

[ToxpeiToceMenHble (11BETKOBBIE) pacTeHus. OOmias xapakrtepucthka. OcoOEeHHOCTH
CTPOCHHUSI M >KU3HEIEATEILHOCTH MOKPBHITOCEMEHHBIX Kak Haubosiee BBICOKOOPTaHW30BaHHOM
Ipynnbl pacTeHui, UX rocrnojcTBo Ha 3emuie. Knaccudukanus MOKpHITOCEMEHHBIX PacTEHHIL:
knacc  JIBynoneHele u  kinacc  OpHoponbHble.  IlpusnHakm  kiaccoB.  [lukn  pasButus
ITOKPBITOCEMEHHOI'O PACTEHUSI.

CemeiicTBa MOKPHITOCEMEHHBIX (IIBETKOBBIX) pacTeHHH (M3ydaloTcsi TpH CeMeHcTBa
pacTeHuil 1o BBIOOPY YUHTENs C y4ETOM MECTHBIX YCJIOBHM, IPU ATOM BO3MOXKHO H3ydYaTb
ceMelCcTBa, HEe BOULICIIINE B TEpeueHb, €CIU OHU SBIAIOTCS HauOojiee pacpoCTpaHEHHBIMU B
JTAHHOM pPETHOHE). XapaKTepHble MPHU3HAKM ceMelcTB kiacca JIBymonbnbie (KpecromBerHsie,
win Kamyctabie, Po3ouBetnbie, unu Po3oBeie, MoTbiibkoBbIe, Win boOoBbie, [lacnéHoBrle,
CnoxHouBeTHble, wWid AcTpoBblie) U kiacca OpHomonbHbIe (JImmeitHeie, 3makw, wWin
MstnukoBbie). MuorooOpasue pacrteHuid. JlukopacTymiue TpPEACTaBUTEIH  CEMEUCTB.
KyneTypHBIE IpEICTaBUTENN CEMENCTB, UX UCIIOIB30BAHNUE YEIOBEKOM.

Jlabopamopnuie u npakmuueckue padomul.

1. V3yueHue cTpoeHHUs OJHOKJIETOYHBIX BOJOPOCIEH (Ha MpUMepe XJIaMHIOMOHAIbl U
XJIOPEJUIBI).
2. W3yuenume CTpoOeHHs MHOTOKJIETOYHBIX HHUTYATHIX BOJOpOCIeH (HAa mpuMmepe

CIUPOTHPBI U YIOTPUKCA).

W3ydeHne BHENTHETO CTPOCHUS MXOB (Ha MECTHBIX BHJIaX).

W3yuyeHue BHELIHEr0 CTPOCHUS NTAIIOPOTHUKA WIIU XBOLLA.

5. H3yyeHue BHEIIHETO CTPOEHUS BETOK, XBOW, IWIHIIEK W CEMSH TOJOCEMEHHBIX

pacTeHni (Ha IpUMEpPE €11, COCHbI WM JTUCTBEHHULIBI).

N3yueHne BHEMIHETO CTPOEHUS TOKPBITOCEMEHHBIX PACTEHUM.

7. Wzyuenue mnpusHakoB mpexacraButeneil cemeiictB: Kpecrousernsie (KamycTHbie),
Pozonsernsie (Po3oBbie), MoTbuibkoBbie (boOoBbie), [lacnénoBsie, CnoKHOIBETHBIE
(ActpoBsie), Jluneiinsle, 3maku (MSTIMKOBBIE) Ha TepOapHBIX W HATypaJbHBIX
oOpasIax.

8. OmnpezneneHue BUAOB pacTeHUHl (Ha mpuMepe TPEX CEMEHCTB) C HCHOJIb30BAHUEM
ONpEJEIUTENIEH PACTEHUIN WM ONPEACIIUTEIbHBIX KapTOYEK.
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2. PazBuTHE PAaCTUTEIBHOI0O MMPA HA 3emule

OBOJIOIIMOHHOE Pa3BUTHE PACTUTEIBHOrO MHpa Ha 3emie. CoxpaHEHHE B 36MHOU KOpe
pacTUTEIbHBIX OCTATKOB, UX U3ydeHue. «KuBble HCKOMaeMble» PACTUTENILHOTO apcTBa. KU3Hb
pacteHuii B Boze. IlepBbie HazeMHble pacTeHUs. OCBOEHNE PACTEHUSAMU CYIIN. DTaIlbl Pa3BUTHUS
HA3eMHBIX PAaCTEHUIN OCHOBHBIX CHCTEMaTHYEeCKUX Ipynin. BeiMepiiue pacteHus.

IKCKypcuu unu 6u0e0IKCKypcuu.

Pa3zButue pacturenbHoro mupa Ha 3emie (9KCKYpCHsl B MHaJICOHTOJIOTMYECKHH WU
KpaeBeqUeCKUid My3eil).

3. PacTreHusi B IPUPOAHBIX CO00IIECTBAX
Pacrenus u cpena oburanus. Dxonornyeckue Gakropbl. PacTeHust u yciaoBHs HEXUBOU
NPUPOIBI: CBET, TeMIeparypa, Biara, arMocepHblii Bo3ayX. PacreHuss u ycioBHs KHUBOH



MIPUPOJIBI: MPSMOE M KOCBEHHOE BO3JCHCTBHE OpraHM3MOB Ha pacteHws. [IpucrnocobieHHOCTh
pacTeHuii k cpee obutanus. BzauMocBsizu pacTeHU MeXTy cOO0M U C IPYTUMH OpraHU3MaMHu.

PacturennHrle cO00I11IeCTBA. BugoBoii  cocTaB = pacTUTENIbHBIX COOOIIECTB,
npeoOyiafaroniyie B HUX pacTeHus. PacmpeneneHue BUIOB B PACTUTENBHBIX COOOIIECTBAX.
Ce30HHBIC I3MEHEHHUS B )KH3HU PACTUTEIHHOTO coolmiecTBa. CMEHA pacTUTEIBHBIX COOOIIECTB.
PactutensHOCTH (pacTUTENBHBIN TOKPOB) MPUPOIHBIX 30H 3emun. Diopa.

4. PacTeHusi M 4e10BeK

KynbTypHble pacTeHUs 1 UX TpoUCcX0kieHue. LleHTpsl MHOT0oOpas3us M MPOUCXOKICHUS
KyJbTYPHBIX pacTeHHd. 3emiuenenue. KynbTypHble pacTeHHUs CEIbCKOXO3SMCTBEHHBIX YIOIMI:
OBOUIHBIE, TUIOJOBO-ATO/IHbIE, MoJieBble. PacTeHus ropoga, 0COOEHHOCTh TOPOACKONU (DIIOpHI.
[Tapku, necomapku, CKBepbl, OOTaHMYECKHE cajbl. JleKopaTHBHOE IBETOBOJCTBO. KoMHaTHBIE
pacTeHusi, KOMHaTHOE LBETOBOJCTBO. [locimencTBus AEATENBHOCTH 4YEJIOBEKa B 3KOCHCTEMAX.
OxpaHa pacTUTETHHOTO MHUpa. BoccTaHOBIEHHE YMCICHHOCTH PEIKUX BHJIOB pacTeHuil: 0co0o
oxpansemble npupoansie Tepputopuu (OOIIT). Kpacnas kuura Poccum. Mepbl coxpaHeHUs
PaCTUTENBHOTO MUPA.

IKCKypcuu uiu 6U0e0IKCKypcuu.

N3ydeHne cenbCKOXO035UCTBEHHBIX PACTCHUM PErHOHA.

W3yueHue COpHBIX pacTEHUI PETHOHA.

5. I'puosbl. JInmaiitnnku. bakrepun
I'pubbl. Ob6mas xapakrepuctuka. Lnsmounsie rpudbl, UX CTPOECHHUE, NMUTAHUE, POCT,
pazMHokeHue. Cre00HbIe U A0BUTHIE TPUOBI. Mepbl MpopMIaKTUKHN 3a00JI€BaHUI, CBI3aHHBIX
c rpubamu. 3HaUYE€HHE HUIANOYHBIX TPHOOB B NMPHPOJIHBIX COOOIIECTBAX M KM3HMU UEJIOBEKA.
[IpoMbliieHHOE BhIpalIMBaHUE HUIAIIOYHBIX IPUOOB (IIAMITHHBOHBI).
[InecueBsie TpuOHL. JpoxokeBble rpuObl. 3HAUCHHE TUIECHEBBIX U JAPOMOKEBBIX TPHOOB B
MIPUPOJIE U )KU3HM YesioBeKa (IuIeBast U (hapMareBTHUecKast IPOMBIIIJIEHHOCTh U IPYTHE).
[Tapasutuueckue rpudsl. PazHooOpasue U 3HaueHHE MapasUTUYECKUX TPHOOB (TOJOBHS,
criopbiHbs, (urodropa, TpyTOoBHK H npyrue). boprba ¢ 3a0oiieBaHUSMH, BBI3BIBAEMBIMU
Napa3uTHYECKUMHU IPUOaMH.
JInmaitHuKH — KOMIUIEKCHbIE opraHm3mbl. CTpoeHue numanHukoB. Ilutanwe, poct u
Pa3MHOKEHUE JIMIIAHUKOB. 3HAYEHNE JIMILIAHHUKOB B IPUPOJIE U KU3HU YEJIOBEKA.
bakrepun — nosinepHsie opranuzMbl. O61mas xapakrepuctuka 6aktepuil. baktepuanbHas
kierka. Pa3mHOxeHue Oakrepuil. Pacmpoctpanenue Oakrepuil. PasnooOpasue Oaxrepuid.
3HaueHue OaxkTepuil B MNPUPOAHBIX cooOiiecTBax. bornesHeTBopHbIE OakTepuu U MephI
npodUIaKTUKU 3a00JIeBaHUM, BbI3bIBAEMBIX OakTepusiMu. bakrepun Ha cimyxOe y yenoBeka (B
CEJIbCKOM XO3SICTBE, MPOMBIIIJICHHOCTH).
Jlabopamopnbsie u npakmuueckue padomoi.
1. W3yueHue CTpOEHMSI OIHOKJIETOYHBIX (MYKOpP) W MHOTOKJIETOYHBIX (MEHHUIIMILT)
TUIECHEBBIX IPUOOB.
2. H3ydeHue cTpoeHUs IUIOAOBBIX TeJ HUIAMOYHBIX IPUOOB (WM M3yYEHHE HUISIIOYHBIX
rpubOB Ha MYJISDKAX).
3. W3yueHue CTpOEHHUs JTUIIAHUKOB.
4. W3ydenue cTpoeHus OakTepuil (Ha TOTOBBIX MUKPOIIpENaparax).

7 Knacc

1. )KuBOTHBII OPpranusm

3oonoruss — HaykKa O JKMBOTHBIX. Pasznenbr 30o0moruu. CBsA3b 300JI0TMM C JIPYTUMH
HayKaMH U TEXHUKOU.

OO0mue mnpu3Hakd S>KUBOTHBIX. OTJIMYUS JKUBOTHBIX OT pacTeHuil. MHorooOpaszue
KUBOTHOTO Mupa. OJHOKIETOYHBIE U MHOTOKJIETOYHBIE >KMBOTHBIE. POpMa Tena KMBOTHOTO,
CUMMETPHS, pa3MepsI Tea U IpYyTroe.



KusotHast kinerka. OTKpbITHE XUBOTHOU KieTKU (A. JleBenryk). CTpoeHue *KUBOTHOM
KJIETKH: KJIETOYHAas MeMOpaHa, OpraHOWAbI MEPEIBIKEHUS, AP0 C SAPBIIIKOM, IMTOIIa3Ma
(MUTOXOHAPUY, MHUILEBAPUTEIbHBIE U COKPATUTENbHBIE BAKyOJIH, JIN30COMBI, KIIE€TOUHBIHN LIEHT).
[Tponeccel, npoucxofsmue B KieTke. JleneHue kieTku. TKaHM KUBOTHBIX, UX pa3HOOOpasue.
Oprasbl ¥ CUCTEMBI OPTaHOB KUBOTHBIX. OpraHu3M — eIMHOE LENO0E.

Jlabopamopnbsie u npakmuueckue padomoi.

1. HccnenoBanuwe IOJA MHKPOCKOIIOM TOTOBBIX MHMKPOIIPENApaToB KIETOK M TKaHEH
JKABOTHBIX.

2. CTpoeHne U KU3HEACATEIbHOCTh OPraHU3Ma )KUBOTHOTO

Onopa u nBWXeHUE >XHUBOTHBIX. OCOOEHHOCTH THUIPOCTATHYECKOTO, HApPy>KHOTO U
BHYTPEHHEI0 CKeJeTa Yy JKMBOTHBIX. llepeaBmwkeHHe Yy OJHOKIETOYHBIX (aMEOOBHIHOE,
KTYTUKOBOE). MBbIIIEUHbIE TBUKEHUS Y MHOTOKJIETOUHBIX: MOJET HACEKOMBIX, NTHII, IJIaBaHUE
pBIO, NBMXKEHHE IO CyIIe IO3BOHOYHBIX JKMBOTHBIX (IOJd3aHMe, Oer, xoanba U Jpyroe).
PrryasxHble KOHEYHOCTH.

[Iutanue n nuuieBapeHne y )KUBOTHBIX. 3HaueHHe NuTaHus. [IuTanue u nuieBapeHue y
MIPOCTEUIINX. BHYTPHUIIOJIOCTHOE M BHYTPHMKJIETOYHOE MHILEBAPEHHUE, 3aMKHyTas W CKBO3Has
MUILEBAapUTENIbHAS CUCTeMa y Oecro3BOHOUHBIX. IIuIeBapUTENbHBIA TPAaKT Yy MO3BOHOYHBIX,
MUIIeBapuTeNbHble  jkene3bl. PepMeHThl. (OCOOEHHOCTH NUIIEBAPUTEIBHON CHCTEMBI Y
IIPEACTABUTENIEN OTPALOB MIIEKOIIUTAOIIUX.

JlpIxaHue >KUBOTHBIX. 3HAYCHHUE AbIXaHUsA. ['a3000MeH uepe3 BCIO MOBEPXHOCTh KIIETKH.
KabepHoe npixanue. Hapyxxuble u BHyTpeHHHE kaOpbl. KoxHoe, TpaxeiiHoe, i€rouHoe
IpIXaHue y obutatenei cymu. OCOOEHHOCTH KOXHOTO JbIXaHUs. PoJjib BO3AYIIHBIX MEIIKOB Y
IITHULL.

TpaHcnopT BewecTB y KUBOTHBIX. Posib TpaHCIIOpTa BEUIECTB B OPTaHU3ME KUBOTHBIX.
3aMKHyTas U HE3aMKHYTasi KDOBEHOCHBIE CUCTEMBI y Oecro3BoHOUYHBIX. Cepjlle, KpOBEHOCHBIE
cocyabl. CHMHHON U OpIOLIHOW COCY/bI, KaUJUISIPHI, <«JIOKHBIE CEpllay y TOKIEBOTO YepBs.
OCOOCHHOCTH CTPOEHHUS] HE3aMKHYTOH KPOBEHOCHOW CHCTEMBI Yy MOJITFOCKOB U HACEKOMBIX.
Kpyru kpoBooOpamieHuss 1 OCOOEHHOCTH CTPOEHHUS cepjel] y IO03BOHOYHBIX, YCIIOKHEHHUE
CHCTEMBI KPOBOOOpAIIICHUSI.

Briienenue y )KMBOTHBIX. 3HaUEHHE BBIJCICHNS KOHEUHBIX IPOAYKTOB OOMEHA BEILIECTB.
CoxkpaTurenbHble BaKyOlId y IPOCTENIINX. 3BE3AUAThIE KIETKH U KaHAJIbLbI y TUIOCKUX YEPBEH,
BbIICTIUTENIbHbIE TPYOOUKM U BOPOHKH Yy KOJIbYATBHIX 4YepBed. ManiblUrueBbl COCyAbl Yy
HaceKOoMbIX. [10uky (TyJIOBMIHBIE U Ta30BbIE), MOYETOUHUKH, MOYEBOMH My3bIph Y TO3BOHOYHBIX
AKHUBOTHBIX. OCOOEHHOCTH BBIJIEJICHUS Y MTHII, CBS3aHHBIE C MMOJIETOM.

ITokpoBbl Tena y >KUBOTHBIX. IIOKpOBBI y 0€CHO3BOHOYHBIX. YCIIOXKHEHHE CTPOCHHS
KOXH y I03BOHOUYHBIX. Koska kak opraH BeiieneHus. Posb koxu B termmoornade. [IponsBoaHbie
koxH. CpeacTBa MaCCUBHON M aKTUBHOM 3allIUTHI y )KUBOTHBIX.

KoopanHanust M peryssiiust KU3HEIEATEIbHOCTH Yy JKMBOTHBIX. Paszipaxumocts y
OJTHOKJICTOYHBIX JKMBOTHBIX. Takcucel (QoTtoTakcuc, TpodoTakcuc, XeMOTaKCHC H JApyTrHue
takcuchl). HepBHast perymsums. HepBhas cucrema, e€ 3HaueHue. HepBHas cucrema y
Oecro3BOHOYHBIX: ceTyaras (nuddys3Has), cTBoNOBas, Yy3ioBas. HepBHas cucrema y
MO3BOHOYHBIX (TpyOuaTas): TOJIOBHOM M CIIMHHOM MO3T, HEPBBI. Y CIOKHEHHE TOJIOBHOTO MO3ra
oT pbI0 10 MiuekonuTaromux. llosBiaeHrne OONMBIIMX MOIMYHIAPHMA, KOPBI, OOPO3 U HM3BWIMH.
I'ymopanbnas perynsauusa. Pois ropMOHOB B KH3HM KUBOTHBIX. [lonoBeie ropmonsl. [lomoBoit
mumopdusM. Opranel 4yBCTB, UX 3HaueHHe. Penentopsl. [IpocTsie n crnoxHble ((aceTouHbIe)
r1asa y HacekoMbiX. OpraH 3peHuss M cilyXa Yy II03BOHOYHBIX, HUX YycClIOkHeHue. Oprassl
OOOHSIHUS, BKyCa M OCS3aHUS Y OECIIO3BOHOUHBIX M MO3BOHOYHBIX KMBOTHBIX. OpraH G0KOBOM
JIUHUH Y PBIO.

[loBenenune >KUBOTHBIX. BpoxaéHHoe M NpHOOpETEHHOE TMOBeACHUE (MHCTHUHKT U
HayueHue). Hayuenue: ycnoBHble pedrekchl, HMIPUHTUHT (3aleyaTiieHue), HHCAUT
(moctmxenue). IloBenenue: mnwMIEeBoe, OOOPOHHUTENBHOE, TEPpPUTOpPHAIBHOE, OpayHoe,
nccnenosaresnbekoe. CTUMYIIBI TOBEACHMUS.



PasmHOXEeHHME UM pa3BUTHE KHUBOTHBIX. becrnonoe pasMHOXEHHE: JeJeHHE KIETKU
OJTHOKJICTOYHOT'O OpraHu3Ma Ha JBe, MOYKOBaHHe, (parMeHTauus. [lomoBoe pa3MHOXKEHHE.
[IpenmyiiecTBo nosioBoro pasmuoxkeHus. [lomoBbie xene3bl. AndyHUKN U ceMeHHUKH. [lomoBbie
KJIeTKH (rametsl). OmnoaorBopenue. 3urota. [laprenorenes. 3apoasieBoe pazsutue. CTpoeHue
giilla nTunbl. BHyTpuyTpoOHOE pa3BUTHE MIIEKONMUTAIOMIMX. 3apoAbIIIeBble  OOOJOUYKH.
[Tnanenra (nerckoe Mecto). Ilynmounsiii kaHaTuk (mynoBuHa). ITocTaMOpHOHaNbHOE Pa3BHUTHE:
npsimoe, HerpsiMmoe. Metamopdo3 (pa3BUTHE ¢ PEBPAIICHUEM): TIOJHBIA U HETIOTHBIH.

Jlabopamopnuie u npakmuueckue padomul.

O3HaKOMJIEHHE C OpraHaMU OTOPHI U JABHKEHUS Y )KUBOTHBIX.

N3yuenne crnocoO0B MOTIIOMICHUS THUIIH Y )KUBOTHBIX.

N3ydenue crnocoOOB JbIXaHUS Y KUBOTHBIX.

O3HaKOMJIEHHE C CUCTEMAaMH OpPraHOB TPAHCIIOPTA BELIECTB Y KUBOTHBIX.
W3ydeHue MoKpoBOB Tella y )KUBOTHBIX.

N3y4eHne opraHoB YyBCTB Y )KUBOTHBIX.

®opMHUpoBaHUE YCIOBHBIX PEQIIEKCOB Y aKBAPHYMHBIX PbIO.

Ctpoenue siiilia U pa3BUTHE 3apOJIbIIIA MTHIIBI (KYPHUIIBI).

Sl A

3. CucreMaTn4yecKHe rpynnbl ;)KHBOTHBIX

OcHOBHbBIE KAaTErOpUM CUCTEMATHUKH >KMBOTHBIX. BHJI Kak OCHOBHas cHcTeMaTHYecKas
KaTteropusi  KHUBOTHBIX.  Knaccudukanumss  xuBoTHbIX. CucTemMa  KMBOTHOTO — MHpa.
CucremaTnueckne KaTeropuu >KUBOTHBIX (L1IapCTBO, THI, KJIACC, OTPSJI, CEMEMCTBO, PO/, BUI), UX
conoaunHeHue. bunapHas HomeHkiaTypa. OTpakeHHe COBPEMEHHBIX 3HAHUN O MPOUCXOKICHUU
Y POJICTBE JKUBOTHBIX B KJIACCH(PUKAIINH )KUBOTHBIX.

OpnHoKIeTOUHBIE KMBOTHBIE — mpocteiimne. CTpoeHHe U IKU3HEIEATEIBHOCTh
npocreiimux. MecrooOutanue u o6pa3 xku3Hu. OOpazoBaHUE LUCTHI MPU HEOIATONPUATHBIX
YCIOBUAX cpeabl. MHOroodpasue mpocTedMx. 3HaueHHue NPOCTEHINNX B MPUPOAE M >KU3HU
yenmoBeka (0oOpa3oBaHME OCATOYHBIX TIOPOA, BO30YIUTENH 3a00JIeBaHUM, CUMOMOTHYECKHE
Buzpl). IlyTu 3apakeHus 4deraoBeKa M Mepbl MPO(PHIAKTHKH, BBI3BIBAEMBIC OJHOKIETOYHBIMU
KUBOTHBIMH (MaJISIpUAHBIN M1a3MOAUN).

Jlabopamopnuie u npakmuueckue padomul

1. HccnenoBanue ctpoeHus UHPy30puu-TyPEnbKA U HAOTIOJEHUE 32 €€ MePEIBUKECHUEM.
N3ydenne xemorakcuca.

2. MmHoroobpa3ue nmpocTeimunx (Ha TOTOBBIX Mpenaparax).

3. WsroroBneHue Monenu KIETKH MpocTeimero (amEObl, WHPY30pUU-TyPEeNbKU U
TpyToE.).

MHorok/1eTo4Hble KMUBOTHble. Kuineunomosoctuslie. OOmas XapakTepHCTHKA.
MecroobOutanue. OCOOEHHOCTH CTPOCHUS U JKU3HEACATEIBHOCTH. DKTOJIEpMa W IHTOJEpPMA.
BHyTpunonoctHoe M KieTouyHoe NepeBapuBanue numu. Perenepamus. Pedunexc. becnonoe
pasmMHOkeHue (moukoBanue). [lomoBoe pasmuoxkenwe. ['epmadpomutusm. PazaenbHOMONBIC
KHIIEYHOMOJIOCTHBIE. MHOroo0pasue KUIIEYHOMOJIOCTHBIX. 3HAYEHHE KHIIEYHOIOJOCTHBIX B
MIPUPOJIE U )KU3HM yesioBeka. KopasioBble MOMUIIBI U UX poJib B pUp00Opa3oBaHun.

Jlabopamopnuie u npakmuueckue padomul.

1. WccnenoBaHue CTpOEHHsS] MPECHOBOJHOW THAPHI U €€ TepeABMKEHUS (IIKOJbHBIM
aKBapUYM).
2. HM3roroBneHune MOJEIN NPECHOBOJHOMN THIPBHI.

ILtockue, Kpyriable, KojJabyaTtble 4epBH. OOmas xapakrepuctuka. OcoOEHHOCTH
CTPOCHMSI W >KU3HENESATENIbHOCTH IUIOCKUX, KPYIJBIX M KOJhYAThIX udepBed. MHoroobOpasue
yepBeil. [lapasuruyeckue MJIOCKHE W Kpyriible uepBU. LIUKIbI pa3BUTUS TMEUYEHOYHOTO
cocajbllliKa, OBIYbETO IEMHs, YeJOBeUeCKOM ackapuabl. UepBH, HX MPHUCIOCOONCHUS K
NapasuTHU3My, Bpe/, HAHOCUMBIN YeNIOBEKY, CelNbCKOXO3HCTBEHHBIM PACTCHUSM U >KUBOTHBIM.
Meppl 10 NpeaynpexACHUIO 3apaKCHUS NapasuTUYECKMMH dYepBsiMU. Poib depBel Kak
OYBOOOpa3oBaTeseH.

Jlabopamopuvie u npakmuueckue padoomeot.
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1. HccnenoBaHuwe BHEITHETO CTPOCHUS NOAeBoro 4depms. HaOmromeHwe 3a peakiueit
JOKIEBOTO YEPBSI HA Pa3ApaXKUTEIH.

2. HccnenoBanme BHYTPEHHETO CTPOCHHS JIOKIEBOTO 4YepBs (HA TOTOBOM BIJIAKHOM
npernapare 1 MUKpOIpernapare).

3. W3yuenue npucnocoOsieHUuH Napa3uTUYECKUX uepBeill K mapasuTu3My (Ha TOTOBBIX
BJIQXKHBIX U MUKpOIIpEnapaTax).

Yaenucronorue. O6mas xapakrepuctuka. Cpenbl XKu3HU. BHemHee M BHyTpeHHee
CTPOEHHUE WIEHUCTOHOTHX. MHOroo0Opasue wieHnCTOHOTUX. [IpencTaBurenu Kiaccos.

Pakoo6pa3zubie. OCOOEHHOCTH CTPOEHUS U KUZHEICATCTLHOCTH.

3HayeHue pakoOOPa3HBIX B MPUPOJIE U KU3HH YeTIOBEKa.

[Taykoo6pasnabie. OCOOEHHOCTH CTPOEHUS W JKU3HEACATEIHPHOCTH B CBSI3U C JKW3HBIO HA
cymre. Knemu — BpeauTeNn KyJlbTypHBIX pacTeHU U Mepbl 00pbObl ¢ HUMU. [lapazuTuyeckue
KIS — BO3OYAUTENIN W TIEPEHOCYMKH OTMACHBIX OoJie3Her. Mepwl 3ammThl oT Kierieil. Porib
KJIeIeil B MoYBOOOpa30BaHUH.

Hacexombie. OCOOEHHOCTH CTPOECHUS U KUZHEACSITENbHOCTU. Pa3MHOKEHHE HACEKOMBIX
n tansl pazsutusa. OTpsaasl HacekoMbIX: [Ipsmokpbuiblie, PaBHOKpBUIBEIE, 110TyKECTKOKPBLIBIE,
Yemryekpouible, JKectkokppuible, [lepenonuatokpsiisie, [IBykppuibie u apyrue. Hacekombie —
NEPEHOCYMKH BO30yAMTENed M Mapa3uThl 4YelIOBEKa M JOMAIlHUX >KMBOTHBIX. Hacexomsble-
BpEAUTENH caja, Oropoja, mojs, jieca. Hacekomble, CHMXKAIOIIME YHCIEHHOCTb BpeAUTENeit
pacreHuii. lloBeneHue HACEKOMBIX, HWHCTUHKTBI. Mepbsl IO COKpPALEHUI YHUCIECHHOCTH
HACEKOMBIX-BpeuTeNel. 3HaueHne HaCEKOMBIX B MPUPOJIE U KU3ZHU YETIOBEKa.

Jlabopamopnuie u npakmuueckue padomul.

1. VccnenoBaHue BHEIIHETO CTPOEHHUS HACEKOMOIo (Ha MpUMepe MalCKOro Xyka WiId
IPYTUX KPYIHBIX HACEKOMBIX-BPEAUTETEH).

2. O3HakOMJICHME C Ppa3MHUYHBIMA THUIIAMH pa3BUTHS HACEKOMBIX (HA mMpuMepe
KOJIJICKITU ).

Moutocku. OOmas xapaktepuctuka. Mecrtoobutanne MoJUTIOCKOB. CTpoeHHe u
MIPOIIECCHl KU3HEACATEILHOCTH, XapaKTepHbIE Il OPIOXOHOTHX, BYCTBOPYATHIX, FOJOBOHOTHX
MOJITIOCKOB. UepThl MNpUCIOCOOIIEHHOCTH MOJUIIOCKOB K cpefe oburtanusi. PasmHoxeHHe
MOJUTIOCKOB. MHOT000pa3ue MOJITIOCKOB. 3HaYeHHE MOJUTIOCKOB B IIPUPOJIE U KU3HH YeTIOBEKa.

Jlabopamopuvie u npakmuueckue padoomeot.

1. HccnenoBaHne BHELIHETO CTPOEHUS PAKOBUH IPECHOBOJIHBIX U MOPCKHX MOJUIIOCKOB
(pakoBUHBI 0€33y0KH, IEPIOBUIIBI, TPYIO0BUKA, KaTyIIKH U JPyTHE).

Xopaosble.  OOmast  XapakTepUCTHKA.  3apoJBIIIEBOE€  pPa3BUTHE  XOPJOBBIX.
Cucrematuueckue rpymnibl xopaoBbix. [logrun becuepennsie (nannernuk). [logrun Yepennsie,
unu [1o3BoHOUHEIE.

Ppiobl. OOmas xapakrepucTuka. MecTooOUTaHME M BHEIIHEE CTpPOEHHUE phIO.
OcoOeHHOCTH BHYTPEHHETO CTPOEHUS M MPOLIECCOB KU3HEAEATeNIbHOCTH. [Ipucnoco6ieHHOCT
ppIO K ycioBusiM oOuTaHus. OTIuuMsl XpSIMIEBBIX PHIO OT KOCTHBIX pbIO. PasMHOXeHue,
pasBuTHE M MUrpauus peld0 B mpupoae. MHorooOpasue pblO, OCHOBHBIE CHUCTEMAaTHUECKUE
rpynnsl pe10. 3HaueHue pbld B MPUPOJIE U )KU3HU YEJIOBEKA. X03HCTBEHHOE 3HaUEHHUE PhIO.

Jlabopamopnuie u npakmuueckue padomul.

1. HccnenoBaHue BHEUIHETO CTPOEHHMS M OCOOEHHOCTEW MepelBHKEHUS pbIObI (Ha
npuUMepe )KUBOH prIOBI B OaHKE C BOAOH).

2. HWccnenoBaHue BHYTPEHHETO CTPOEHMsI phIObI (HA MpUMEpe TOTOBOTO BIIAYKHOTO
npernapara).

3emHoBoaHbIe. O01mas xapakrepucTuka. MectoobuTanne 3eMHOBOJIHBIX. OCOOEHHOCTH
BHEIIHETO U BHYTPEHHETO CTPOEHUS, MPOLECCOB >KU3HEAEATENBHOCTH, CBA3aHHBIX C BBIXOJIOM
36eMHOBOJIHBIX Ha cymry. [Iprcrnoco0neHHOCTh 3eMHOBOJHBIX K JKM3HM B BOJE M Ha CYIIE.
PazMHOXXeHMEe U pa3BUTHE 3eMHOBOAHBIX. MHOroo0Opas3ue 3eMHOBOJIHBIX U UX OXpaHa. 3HaYeHHe
3€MHOBO/IHBIX B ITPUPOJIE U )KU3HU UEJIOBEKA.

IIpecmbikarommecsi. OOmass xapakrepucTuka. MecToOOHTaHHE MPECMBIKAIOIIUXCS.
Oco0OeHHOCTM  BHEIIHETO W BHYTPEHHETO CTPOEHUsA MpecMbikaromuxcs. [Ipoiecce

11



Ku3HeAesTeapHoCcTU. [Iprcnoco0IeHHOCTh MPEeCMBIKAIOIINXCSl K )KU3HU Ha cyle. PasMHoxkeHue
U pa3BUTHE NpecMblKaromuxcs. Pereneparus. MHorooGpasue mpecMbIKAIOIMXCS U UX OXpaHa.
3HaueHue NPEeCMBIKAIOIINXCS B IPUPOJIE U JKU3HU YEJIOBEKA.

Hruobl. O6mas  xapakrepucthka. OCOOCHHOCTH — BHEIIHETO  CTPOCHMS — MTHIL.
OcoOeHHOCTH  BHYTPEHHEro  CTPOEHUS U MPOLECCOB  KU3HEAEATEIbHOCTH  MTHIL.
[Tpucnocobnenuss ntun Kk nonéry. IloBegenue. Pa3mHOXeHHMe W pa3BUTHE NTHUIL. 3aboTa O
notomcTBe. Ce30HHBIE SIBICHUS B JKU3HM NTHUI. MuUrpanuu ntui, ux uzydeHue. Muoroobpasue
OTHL. DKOJIOTUYECKUE TPYIIbl NTHIL (IO BBIOOPY YUUTENs Ha MpUMEpe TPEX SKOIOTHYECKUX
Ipynn ¢ y4€ToM paclpoCTpaHEHusl NTHUI] B perrone). IIpucnocobieHHOCTh NTUI] K Pa3IMyHbIM
YCIIOBUSIM Cpe/ibl. 3HaUEHHE NTUL] B IPUPOJIE U KU3HU YEIIOBEKA.

Jlabopamopuwvie u npakmuueckue padoomeot.

1. HccnenoBanue BHEIIHETO CTPOEHUS M MEPbEBOTO MOKPOBA MTHUI (HA MpUMeEpe yydena
IITUI] U Ha0Opa MepbeB: KOHTYPHBIX, ITyXOBbIX U MyXa).
2. HccnenoBanue 0COOCHHOCTEN CKesleTa MTHUIIBI.

Muaekonuraomue. OOmas xapakrtepuctuka. Cpeapl JKH3HH  MJICKOMUTAIONINX.
OCOOCHHOCTH BHELIHETO CTPOCHHUS, CKeJleTa M MYCKYJIaTypbl, BHYTPEHHETO CTpPOCHHUS.
[Ipoueccrl KU3HEACATENLHOCTU. Y CIIOKHEHHE HEPBHOU cucTeMbl. [loBeieHre MIIEKOMTUTAIOIINX.
PasmHokeHMe U pa3BuTHE. 3200Ta O TOTOMCTBE.

[lepBo3Bepu. Opnnonpoxoanble (sineknaaymme) u Cymyarble (HU3LIME 3BEpH).
[TnaneHTapHple MIleKONUTaromue. MHOroodpasue MIIEKONMMTAIONIMX (10 BBIOOPY yUYHUTENs
U3y4aloTcsl 6 OTPSAOB MIICKONMUTAIONIMX HAa TpUMEpe ABYX BHJIOB U3 KaXAOro OTpsaa).
Hacexomosinusie u  Pykokpeuisie. ['pbizyHbl, 3aiinieoOpasnble. XwuinHble. JlacToHorue u
KurooGpasusie. IlapHokonsiTHeie u HenapHokombiTHbele. [lpumatel. CemeiicTBa oTpsna
XwuriHele: co0aub, KOIIauybt, KYHbH, MEIBEKbH.

3HaueHre MIICKONUTAIOUUX B MPHUPOAE M IKU3HM deloBeKa. Miexkonuraroimme —
NEPEHOCYMKH  BO30yauTeNel omacHbIx 3a0oneBaHuil. Mepbsl OOpbOBI C  TpBI3yHaAMHU.
MHoroo6pasue MISKOMUTAIOIIUX POJHOTO Kpasl.

Jlabopamopnuie u npakmuueckue padomul.

1. HccaenoBanme ocoOEHHOCTEN CKEIEeTa MIIEKOIIUTAOIINX.
2. MHccnenoBanue ocoOeHHOCTEH 3yOHON CUCTEMBI MIIEKOITUTAIOLIHX.

4. PazBuTHe :KHBOTHOTO MHpPa Ha 3emJie

OBOJIOIMOHHOE pPa3BUTHE KUBOTHOTO Mupa Ha 3emje. YCIO0XKHEHUE >XUBOTHBIX B
Ipolecce HBOJIOLMU. JloKa3zaTesnbcTBa  3BOJIOLMOHHOIO  pa3BUTHS  KMBOTHOTO  MHpA.
[TaneonTonorusi. Mckomaemble OCTaTKHM JKUBOTHBIX, HMX H3yueHHe. MeToabl H3y4YeHHs
HCKOIIaeMBbIX OCTaTKOB. PecraBpaius JpeBHUX KUBOTHBIX. «KMBbIE MCKOMAaeMbIE» >KMBOTHOTO
MHpa.

XKuzup  xuBOTHBIX B  Boje. OJHOKIETOYHbIE JKMBOTHBIE. lIpomcxoxneHue
MHOTOKJIETOUYHBIX KUBOTHBIX. OCHOBHBIE ATAIbI HBOJIIOLNN 0€CIO3BOHOYHBIX. OCHOBHBIE TaIlbI
9BOJIIOLIMY [TO3BOHOYHBIX )KUBOTHBIX. BrIMepIlINE KUBOTHBIE.

Jlabopamopuwvie u npakmuueckue padoomeot.

1. HccnepoBaHne NCKOMAEMBIX OCTATKOB BBIMEPILUX KUBOTHBIX.

5. /KuBoTHBIC B IPHPOJHBIX COO0IIECTBAX

KuBoTHble U cpemna oOutanus. BnusiHMe cBeTa, TeMIepaTypbl M BIQXXHOCTH Ha
KHUBOTHBIX. [IpucrOocO0IEHHOCTh )KUBOTHBIX K YCIIOBHUSM CpeJibl OOUTaHMUS.

[Tormynsiuu KUBOTHBIX, UX XapaKTepUCTHUKU. OJUHOYHBIA M TPYyNIOBON 00pa3 XKU3HU.
B3auMocBsI3u KHMBOTHBIX MEXAy COOOW M ¢ JpyrMMu opraHum3Mamu. lluimeBbie cBs3M B
pupoIHOM coobuiecTe. [IuieBpie ypoBHH, KOJIOTHUECKast MUpamMuia. JKOCUCTEMA.

KuBoTHBIT MUp NpUPOAHBIX 30H 3eMiu. OCHOBHBIE 3aKOHOMEPHOCTH paclpeacicHUs
JKMBOTHBIX Ha ruanere. GayHa.

6. ’KuBOoTHBIE U YeJIOBEK
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Bo3snelicTBue 4enoBeka Ha KUBOTHBIX B IPHUPOJE: MPAMOE U KOCBEHHOE. [IpoMbICiOBBIE
KHMBOTHBIE (PBIOOJIOBCTBO, OXOTa). BeneHue mnpombiciaa KHUBOTHBIX Ha OCHOBE HAy4HOTO
MOJX0/1a. 3arpsI3HEHUE OKPYKAIOIICH CPEIbI.

OpnomanrHuBaHue XUBOTHBIX. CeNeKuus, HOpobl, HCKYCCTBEHHBIH 0TOOp, TUKUE MPEIKH
JOMAIIHUX JKUBOTHBIX. 3HAYEHHE JOMAIIHMX JXUBOTHBIX B JKM3HM uYesjoBeka. JKHWBOTHBIE
CEeNbCKOXO035IMCTBEHHBIX yroanuil. MeTo sl 60pbObI C dKUBOTHBIMU-BPEAUTEISIMHU.

['opox xak oco0asi HCKyCCTBEHHasl cpefia, co3aHHasi 4eaoBeKoM. CHHAHTPOITHBIE BHUJIbI
KUBOTHBIX. YCJIOBHUA UX OOUTaHUS. becrno3BOHOUHBIE W TO3BOHOYHBIE >XHUBOTHBIE TOpOJA.
Ananranus )KMBOTHBIX K HOBBIM YCIIOBHSIM. PeKpeanrioHHbIN Mpecc Ha KUBOTHBIX TUKUX BHJOB
B YCIOBUAX ropoga. besnamsopssle nomamHue >KUBOTHbIE. IluTomMHuKH. BoccraHoBieHue
YUCJICHHOCTH PEIKUX BHJIOB KHUBOTHBIX: 0000 oxpaHsembie pupoaabie Tepputopun (OOIIT).
Kpacnas knura Poccun. Mepsl coxpaHeHus ’)KMBOTHOTO MHpa.

8 knacc

1. Yesr0BeK — 0OHOCOIMATILHBIN BH

Hayku o uyenoBeke (amaTtommusi, (hU3HOJIOTHSI, TICUXOJOTHsS, AHTPOIIOJOTHS, TUTHCHA,
CaHUTapHsi, SKOJIOTUSI YelIoBeKa). MeTo bl U3yUueHUs OpraHu3Ma 4eloBeKa. 3HAaUeHHe 3HAHUHU O
YEJIOBEKE 1T CAMOTMO3HAHUS M COXpaHEeHUsI 340poBbs. (OCOOEHHOCTH UYeJIOBEKa Kak
OMOCOIMATHLHOTO CYIIECTRA.

MecTo dYenoBeka B CHCTEME OPraHMYECKOTO MHpa. YenoBeK Kak 4YacTh MPHUPOIBI.
Cucremarnueckoe  MOJIOKEHHUE  COBPEMEHHOTro  uenoBeka. (CXOICTBO  4eloBeKa  C
MiekonuTatomumu.  OTiuuue 4YemoBeka OT NpuMaToB. JlokazaTenbcTBa  KMBOTHOTO
MIPOUCXOKICHUSI YelloBeKa. YenoBek pa3yMHbId. AHTpONOreHes, ero 3tambl. buonornueckue u
conualibHbIe (DAKTOPHI CTAHOBJICHHUS YeIOBeKa. YeToBEeYECKHE PACHI.

2. CTpyKTypa Opraiu3ma 4ejoBeKa
CrpoeHue u XUMHUYECKUH cocTaB KieTkd. OOMEH BEIECTB M IMpeBpallleHHue YHEPTUU B
kieTke. MHoroo0Opasue kierok, ux aeneHue. HykienmHoBble KHcIOThL. ['eHbl. XpOMOCOMBI.
XpomocoMHbIH Habop. Murto3, meio3. ComaTuyeckre U MOJ0Bble KIeTKH. CTBOJIOBBIC KIIETKH.
Tumel TkaHeW opraHn3Ma 4YelOBEKa: SMUTEIHAIBHBIE, COCAUHUTENBHBIC, MBIIICYHbIC, HEPBHAS.
CpoiictBa TKaHeH, ux ¢yHkuuu. OpraHbl U cUCTeMbl opraHoB. OpraHusM Kak eJIuHOe Iejoe.
B3anMoCBs3p OPraHoOB ¥ CHCTEM KaK OCHOBA F'OMEOCTa3a.
Jlabopamopnbsie u npakmuueckue padomai.
1. V3yueHue MUKPOCKOIMUYECKOTO CTPOEHUS TKaHEH (Ha TOTOBBIX MUKpOIpEnaparax).
2. Pacno3HaBaHue OpraHoOB U CUCTEM OPT'aHOB YeJIOBeKa (110 TabIuIam).

3. HeliporymopaJjbHasi peryJisius

HepBHas cuctema 4denoBeka, €€ opraHusanus U 3HaueHHe. HellpoHbI, HEPBBI, HEPBHBIC
y3isbl. Pednekc. Pednekropnas nyra.

PenenTopsl. JIByxHelpoHHbIe U TpEXHEUPOHHBIE peduiekTopHble Tyrd. COMHHON MO3T,
ero crpoenue u ¢yHkiuu. Pedrnexcsl cnuHHOro Mosra. ['onoBHOW MO3r, €ro cTpoeHHe U
¢byukuun. bonpimme nomymrapus. Pediekcbl romoBHOro mMo3ra. besycioBHbie (BpOXKIEHHBIE) U
ycnoBHble (mpuobperénnbie) pediekcsl. Comaruyeckas HepBHas cuctema. BereratuBHas
(aBTOHOMHasI) HepBHas cuctema. HepBHasi cuctema kak enuHoe nenoe. Hapymenus B padote
HEPBHON CHUCTEMBI.

['ymopanbHast perynsuust (QyHKuMid. OHIOKpUHHAs cuctema. JKene3bl BHyTpeHHeEH
cekperun. JKenespl cMemaHHON cekpennu. ['OpMOHBI, UX POJb B PEryssauud (pU3HOIOTHYECKUX
¢byHKIMil opraHuzMa, pocta W pa3BuTHs. Hapymenue B pa®oTe HSHAOKPUHHBIX KEIE3.
Ocob6eHHocTH peIeKTOPHON U TYMOPAJIbHOM peryisauuu QyHKIUI opraHu3ma.

Jlabopamopuvie u npakmuueckue padoomeot.

1. H3ydeHue ronoBHOTO MO3ra 4ejaoBeKa (10 MyJIshKaMm).
2. W3yueHwne n3meHeHUs pa3Mepa 3padka B 3aBUCHMOCTH OT OCBEIIEHHOCTH.
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4. Onopa u ABUKEeHHE
3HaueHue OIMOPHO-ABUraTesbHOrO ammapara. CkeleT 4enoBeKa, CTPOCHUE €ro
otaenoB U ¢pyHkuuu. Koctu, ux xumuueckuii cocras, ctpoenue. Tumnsl koctell. PocT xocreil B
uHy W tonuuHy. CoenumHenme kocred. Ckener rosoBbl. Ckener TtynoBumia. Ckener
KOHEYHOCTEeH M UX moscoB. OCOOCHHOCTH CKelleTa YeJIOBEKa, CBSI3aHHbIE C MPSIMOX0XKICHUEM U
TPYZIOBOH AESATEIBHOCTHIO.

Mpimeynass cucrema. CrpoeHne M (YHKIMH CKENETHbIX MbIml. Pabora MBbII:
cTaThyeckas M JUHAMHUYECKas, MbIIIIbI crudarenu W pasrudarend. YTOMIIEHHE MBIIIII.
I'nnopunaMus. Posb qBUraTeabHON aKTUBHOCTH B COXPAHEHHUH 310POBbSL.

HapymieHnss onopHoO-ABUTaTesbHOM CUCTEMBbI. Bo3pacTHble W3MEHEHUST B CTPOCHHH
kocteil. Hapymenue ocanku. IlpenynpexneHne HCKpPHUBIEHUS IO3BOHOYHMKA M PAa3BUTHSA
wiockoctonus. Ilpodunaktuka TpaBmatusma. IlepBas mnomomp mnpu TpaBMax OMNOPHO-
JBUTATEIBHOIO anmnapara.

Jlabopamopuvie u npakmuueckue padoomeot.

HccenenoBanue CBONCTB KOCTH.

N3yuenune cTpoeHust KOCTEH (Ha MyJIsiKax).

Onpenenenre rTHOKOCTH TO3BOHOYHHKA.

N3mepenne Maccel 1 pocTa CBOETO OPraHU3Ma.

N3ydeHne BIUSHUSA CTATUYECKON U JUHAMMUYECKON HArpy3KH Ha YTOMJIEHHE MBIIIILI.
BrisiBneHre HapyeHus! OCaHKH.

Onpenenenne NpU3HAKOB MIIOCKOCTOIHS.

Oxka3zaHue nepBoOil NOMOIIY IIPH MMOBPEXKACHUHU CKEIETa U MBIIIILI.

XN R =

S. BHyTpeHHsIsl cpefa opraHusma

Buytpennsas cpena u e€ ¢yHkumu. DOpMEHHBIE SJIEMEHTHl KpPOBH: 3PHUTPOLUTHI,
JEHKOIMTHI U TPOMOOIUTHI. MasiokpoBue, ero npuuuHbl. KpacHblif KOCTHBIM MO3T, €ro poJib B
opranusme. [1na3ma kposu. IlocTossHCTBO BHYTpeHHEH cpeibl (romeocTas). CBEpThIBaHNE KPOBH.
I'pynmsl kpoBu. Pesyc-daxrop. IlepenuBanue kpoBu. JJoHOpCTBO.

Nmmynuter um ero Buabl. DakTopbl, BIUSIONIME HAa HWMMYHHUTET (TpUOOpETEHHBIE
UMMYHOJCQUIUTHI): paJuallMOHHOEe OOJy4YeHHe, XUMHUYECKOe OTpaBJICHHE, TO0JIO/IaHuE,
BOCIIaJIeHUe, BUpYyCHBIe 3a0oseBanusi, BUY-undekuns. BuoukoBas sxenesa, auMdaruueckue
y37bl. Bakiunel u neuebHble chiBOpoTKH. 3HaueHue pabdot JI. Ilactepa u .M. MeunukoBa 1o
U3Y4YEHHUIO UIMMYHUTETA.

Jlabopamopuwvie u npakmuueckue padoomeot.

1. M3yueHue MUKpPOCKOINYECKOTO CTPOEHMsI KPOBHM YEJIOBEKA U JIATYIIKH (CpaBHEHHE)

Ha FOTOBBIX MUKpOIIpenaparax.

6. KpoBoooOpamenue

Opranbl  kpoBooOpamenus. CTtpoeHue u pabota cepauna. ABTOMaTH3M —CepaLa.
CepaeuHblii UK, €r0 JIMTEIbHOCTh. bonbiioil 1 Manblii Kpyru kpoBooOparieHus. JIBmkeHue
KpoBHu 1o cocynam. Ilynec. JlumbaTtuueckas cucrema, TUMQPOOTTOK. Perynsius nesaTenbHOCTH
cepama W cocynoB. ['mruena cepueyHO-COCyAMCTONM cHCTeMbl. [IpodunakTuka cepacdHo-
COCYUCTBIX 3a0oeBanuii. [lepBas moMoIpb Ipy KPOBOTEUCHHUSX.

Jlabopamopuvie u npakmuueckue padoomeot.

1. H3mepeHne KpoBSIHOTO JaBJICHHUS.

2. OmnpexaeneHue mMyJibca M 4YHUCIA CEPJICYHBIX COKpAlleHUd B TIOKOE M MOCIe

JIO3UPOBAHHBIX (PU3MUECKUX HArPy30K Yy YeJIOBEKa.
3. IlepBas momoIb Npu KPOBOTEUEHHUSX.

7. JipIxaHue
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[pixanne u ero 3HaueHwe. Opransl abixaHus. JIérkwe. B3auMmoCBs3b CTpOECHHUS H
¢GbyHKUMH OpraHoB nabIXaHHs. ['a3000MeH B NETKUX M TKaHAX. JKu3HeHHas EMKOCTh JETKHX.
Mexanusmsl ApixaHus. J{pIxaTenbHble IBUKECHUS. Perymsius ApIXxaHusl.

Wndexnmonnsie 00J€3HU, Nepefalonecs yepe3 Bo3aAyX, NMpenynpexIeHue BO3LyIIHO-
KarnenabHbIX UHpeknuil. Bpex TabakokypeHus, ynorpeOaeHus] HApKOTHUECKUX U MCUXOTPOMHBIX
BellecTB. Peannmanus. Oxpana Bo3aymHoN cpeabl. Oka3aHue nepBoi MOMOIIY IIPH MOPAKEHUN
OpPraHOB JIbIXaHUSI.

Jlabopamopnbsie u npakmuueckue padomai.

1. W3mepeHnue oOxBaTa rpyIHOM KJIETKH B COCTOSTHUHM BJIOXA U BBIJOXA.

2. OmpeneneHue 4YacTOThl JAbIXaHHs. BiusHMe pa3nuyHbIX (AKTOPOB HA YACTOTY

JbIXaHHS.

8. IlnuTanne n nuuIeBapeHue

[IntaTtenpHple BeEImECTBA M IHULIEBbIE MNpOAYKTHL. [IluTanme w ero 3HadeHHe.
[TumeBapenue. OpraHbl NUIIEBApeHUs, MX cTpoeHHe U (QyHKIuH. DepMeHThHl, HX pOib B
numieBapenun. Ilumesapenue B potoBoil mojoctu. 3yObl U yxon 3a HUMHU. [luieBapeHue B
JKEJIyJIKe, B TOHKOM U B TOJICTOM KHIIIEYHHUKE. BecacbiBaHKe MUTATENbHBIX BelecTB. BecacsiBaHue
BOJbL. [InIieBapuTEnbHBIE JKEIE3bl: IEYEHb U TOKETYI0UHAS JKeJe3a, UX POJb B MUIIEBAPEHUH.

Mukpobuom yenoBeka — COBOKYMHOCTb MHUKPOOPIaHHM3MOB, HACEINSIOUIMX OpraHu3M
yenoBeka. Perymsius numeBapeHus. Metoabl u3ydeHus opraHoB nuimieBapeHus. Padorsr W.I1.
ITaBioBa.

['uruena nutanus. [IpenynpexaeHne TIUCTHBIX U JKETYJOYHO-KUILIEYHBIX 3a00JIeBaHUH,
MUIIEBBIX OTPABJICHUN. BiysiHue KypeHHUs U aJIKOroJIs Ha IUILIEBAPEHNUE.

Jlabopamopuwvie u npakmuueckue padoomeot.

1. HWccnenoBanue neiictBust EpMEHTOB CIIFOHBI HA KpaxMadl.

9. O0MeH BeleCTB M PeBpalleHHe JHEPTUH
OOMeH BemIecTB W TPEBpAICHWE SHEPTrUM B OpraHu3Me denoBeka. [lmactudeckuit u
sHepreTuueckuii oOMeH. OOMEH BOJAbI M MHUHEpaJbHBIX cojieil. OOMeH OelKOB, YTIIIeBOJOB U
KHPOB B opranusMe. Perymsmus oOMeHa BeecTB U MPEBPAIICHUS SJHEPTUH.
Buramunbsl 1 ux posnp ans opranusma. Iloctyrienune BuTamMuHOB ¢ mumieid. CuHTes
BUTAaMHHOB B OpraHu3Me. ABUTaAMHUHO3bI H THIIOBUTAMHUHO3bI. COXpaHeHHEe BUTAMUHOB B ITHUIIIE.
Hopwmbl u pexxum nutanus. PanmoHanbHOoe nuTaHue — (PakTop yKpeIUIeHUs! 3710POBBS.
Hapymienne oOmeHa BemecTs.
Jlabopamopnbsie u npakmuueckue padomai.
1. HccnenoBanue coctaBa MPOAYKTOB MUTAHUS.
2. CocraBiieHHE MEHIO B 3aBUCUMOCTHU OT KaJTOPUHHOCTH MHUIIIH.
3. Cnocobbl COXpaHEeHUsI BUTAMUHOB B IMUIIEBBIX MPOAYKTaX.

10. Ko:xa
Crpoenne u ¢ynkiuu xoxu. Koxka m e€ mpomsBogubie. Koxka M TepMOperyssius.
Bnusinue Ha KOXy (PakTOpPOB OKpYy Karouiei cpeabl.
3akanuBaHue M ero posb. CrnocoObl 3akaluBaHHs oOpraHuzMa. ['WrueHa KoOXH,
TUTMEeHNYecKre TpeOoBaHUs K ofekae M o0yBH. 3aboieBaHMs KOXKU U UX NPEAYNPEKICHHUS.
[Ipopunaktuka © TmepBas TMOMOILIbL NpPU TEIUIOBOM M COJIHEYHOM yJapax, OXorax u
00OMOPOKEHHUSX.
Jlabopamopnuie u npakmuueckue padomul.
1. HccnenoBanue ¢ MOMONIBIO JTYTIBI TBUIBHOM U JIAJIOHHOW CTOPOHBI KHCTH.
2. Ompenenenne )XUPHOCTH PA3IMYHBIX YYaCTKOB KOKH JIMLIA.
3. OnwucaHue Mep Mo yXOoay 3a KOXKEW JIMIA U BOJIOCAMH B 3aBUCUMOCTH OT THIA KOXKH.
4. OrnucaHue OCHOBHBIX TMTHEHUYECKUX TPeOOBaHUN K OJIeKI€ U OOYBH.

11. Beigesenue
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3HaueHue BoiaeNeHUs. Opranbl BelAeneHUss. OpraHbl MOYEBBIICTUTEILHON CUCTEMBI, HX
cTpoerre U (yHKIUMH. Mukpockonmuueckoe crpoenue mouku. Hedpon. ObOpazoBaHue MOYH.
Perynsimust MmodeoOpa3oBaHusi 1 MOYEHCITyCKaHHUsA. 3a00JI€BaHMsI OPraHOB MOYEBBIJICITUTEIBHON
CUCTEMBI, UX TIPEAYIPEKICHHE.
Jlabopamopuwvie u npakmuueckue padoomeot.
1. OmnpeneneHnue MECTOMONOKEHHUS MTOYEK (HA MYJISKE).
2. Omnwucanue Mep nNpoPuIaKTUKU 00JIe3HEN OYEK.

12. Pa3mHoOKeHHe ¥ pa3BUTHE

Oprasbl penpoaykiuu, ctpoeHue u ¢QyHkuuu. IlomoBble kemne3bl. IlojoBble KIETKH.
OmnonoTBopenne. BHyTpuyTpoOHOe pa3Buthe. BriusHue Ha SMOpPHOHAIBLHOE pa3BUTHE
¢dakTopoB okpyxkatomeid cpeabl. Poxpl. Jlakramus. Poct u pasButue pe6GEnka. Ilomooe
co3peBanue. HacnenoBanue npu3HakoB y uenoBeka. HacnenctBeHHble 601€3HU, UX MPUYUHBI U
npenymnpexaenue. Habop XxpoMocom, MoIOBbIE XpOMOCOMBI, TeHbl. POJIb reHeTHYeCKUX 3HaHUM
JUI TUIaHupoBaHus ceMbU. MHbekunu, nepearonyecs nojoBbIM MyTEM, UX MPOPHIAKTHUKA.

Jlabopamopnuie u npakmuueckue padomul.

1. Omnwucanue OCHOBHBIX Mep MO MpoduiakTuke HHQYEKIIMOHHBIX BUPYCHBIX 3a00JI€BaHUMI:
CIIN]] u renatur.

13. Opranbl 4yBCTB M CEHCOPHBbIE CHCTEMbI
Oprassl 4yBCTB M HUX 3HaueHue. AHanu3aTopbl. CeHcOpHbIE cucTeMmbl. ['1a3 u 3peHue.
OnTnueckasd cuctema rasa. CeruaTka. 3pHUTEIbHBIE PELENTOPHI. 3PUTEINBHOE BOCIPHUSTHE.
Hapymenns 3penus 1 ux npuduHsl. [ irneHa 3peHus.
VYxo u cinyx. Crpoenne M (yHKIMH OpraHa ciyxa. MexaHusM paboOTBl CIyXOBOTO
ananuzaropa. CiryxoBoe Bocnpusitue. Hapyienus ciyxa n ux npuduHsl. [ uruena ciyxa.
Opranbl paBHOBECHsI, MBIIIEYHOTO YYBCTBA, OCA3aHUsA, OOOHSHMA M  BKyca.
B3anMopeiicTBue CEHCOPHBIX CUCTEM OpraHU3Ma.
Jlabopamopnuie u npakmuueckue padomul
1. Omnpenenenne OCTPOTHI 3pEHUS Y YEJIOBEKA.
2. HW3ydeHue cTpoeHMsI OpraHa 3peHHs (Ha MyJIsSDKE U BIaXKHOM Ipernapare).
3. H3yueHue cTpoeHUs opraHa ciyxa (Ha MyJispKe).

14. IloBenenne u NCUXUKA

Ilcuxuka u moBeneHue yenoBeka. [lorpeOHOcTH M MOTHBBI moBeneHus. CoruanbHas
00yCIIOBJIICHHOCTh TMOBEACHUs denoBeka. PeduiekropHas Teopust noBeaeHus. Briciias HepBHas
JesaTeNnbHOCTh yenoBeka, pabotsl .M. CeuenoBa, W.II. IlaBnoBa. Mexanusm oOpa3oBaHUs
ycioBHBIX pedrekco. Topmoxkenue. JlnHamMmudeckuid ctepeoTun. Pojas ropMOHOB B MOBEICHU.
HacnenctBeHHble M HEHACNIEACTBEHHBIE  IPOrpaMMbl  IIOBEACHUS Yy  YEJIOBEKa.
[IpucniocoOuTENbHBIN XapakTep MOBEACHUS.

IlepBas u BTOpast CUTHaJIBHBIE cUCTEeMBI. [103HaBaTenbHas neATENIBHOCT MO3ra. Peub u
MpinuieHne. Ilamsate u BHuUMaHue. Omouuu. MHIUWBHUIYyanbHBIE OCOOCHHOCTH JIMYHOCTH:
CIOCOOHOCTH, TEMIIEPAMEHT, XapaKTep, 0JapEHHOCTh. THUIBI BBICIICH HEPBHOHN NEATEIHLHOCTH U
TemrnepaMmenTa. OcoOEHHOCTH NCUXUKH yenoBeka. ['uruena Gpu3nyeckoro 1 yMCTBEHHOTO Tpy/ia.
Pexwum tpyna u otasixa. CoH u ero 3HaueHue. I urnexa cha.

Jlabopamopuvie u npakmuueckue padoomeot.

1. M3yudeHue KpaTKOBpEMEHHOW MaMSTH.
2. Omnpenenenne 00bEMa MEXAaHNYECKOW M JIOTHUECKOW TTaMSITH.
3. Ouenka chopMUPOBAHHOCTH HABBIKOB JIOTMYECKOTO MBIIIICHHUS.

15. YesioBek M OKpYy Kaomas cpeaa

YenoBek M OKpy’Karolas cpefa. DKojJorudeckue (pakTopsl U UX JAEHCTBHE HAa OpraHU3M
YeJI0BEKA. 3aBUCUMOCTD 3/10pPOBbs UEIOBEKA OT COCTOSIHUS OKPY’KaroLEeN cpelibl. MUKpOKIMMaT

16



KWIbIX noMmerieHuid. CoOuroieHne MpaBuil TOBEIEHUS B OKpY’)KaloIlled cpesie, B OMACHBIX U
YPE3BBIYANHBIX CUTYALMAX.

3I0pOBbE YENOBEKA KAK COLUANIbHASA LECHHOCTb. (PAKTOpBI, HapyLIAOIIHAE 3J0POBBE:
TUIIOIMHAMMUSA, KYpeHHE, YIIOTpeOIeHne aKorois, HApKOTHKOB, HeCOaJaHCUPOBAaHHOE MUTAHHUE,
CTpecc. YKpeIUIEHHWEe 3J0pOBbs: AyTOTPEHHHI, 3aKaJMBaHWE, JBUTAaTElIbHAas aKTUBHOCTD,
cOanancupoBaHHOe nuTaHue. KylbTypa OTHOIIEHHS K COOCTBEHHOMY 370POBBIO U 37J0POBBIO
OKpYy’KarIux. BecemupHas opranusanus 31paBOOXpaHEHUS.

YenoBek Kak yacTh Ouocdepbl 3eMian. AHTPOIOTEHHbIE BO3JCHCTBHS Ha IMPHUPOLIY.
VYpOanuzanus. Husunuzanus. TexHoreHHble U3MEHEHUS B OKpy»karolel cpene. CoBpeMeHHbIE
rno0abHBIE  JKOJIOTUYECKHE MpoOJeMbl. 3HAueHHE OXpaHbl OKpYyXawolled cpeabl as
COXPAHEHUS YEJI0OBEYECTBA.

9 knacc

Tema 1. O0mne 3aKOHOMEPHOCTH KU3HHU

buonorus — Hayka, wuccienymomas >XuW3Hb. V3yueHue mpupoabl B oOecreueHUuu
BBEDKHMBaHHS JIOACH Ha 3emie. buonorus — cucreMa pa3HbIX OMOJOTHYECKUX o0JacTell HayKH.
Ponp 6uonoruu B mpakTUUECKON IESATeIbHOCTH JIFOICH.

Metonsl M3y4YeHHsI OJKUBBIX OpPraHW3MOB: HAOJIOACHHWE, W3MEpPEHHE, CpaBHCHHE,
OMHCaHUE, SKCIEPUMEHT, MojaenupoBanue. llpaBuna paboTsl B kaOuHeTe OWONIOTHUU C
OMOJIOTUYECKUMU TPUOOPAMU I HHCTPYMEHTAMHU.

OTnuuuTenpHble MPHU3HAKKA JKMUBOTO W HEKHMBOTO: XHMUYECKUH COCTaB, KJIETOYHOE
CTpOCHHE, OOMEH BEIECTB, PAa3MHOXKCHHE, HACICICTBEHHOCTh, N3MEHUYUBOCTh, POCT, Pa3BUTHE,
pa3apaxumMocTb. B3aMOCBS3b JKUBBIX OPTaHU3MOB U CPEbI.

Cpenpl xu3HU Ha 3emiie U MHOTOOOpa3ue ux opraHu3MoB. Kiierounoe pasHooOpasue
OpraHM3MOB U HMX LapcTBa. Bupycsl — HekneTouHas gopma xu3Hu. PasHoobpasue 6uocucrem,
0TOOpaKaroIIee CTPYKTYPHbIE YPOBHHU OpPraHU3aIuu KU3HU.

Tema 2. 3aKOHOMEPHOCTH KM3HH HA KJIETOYHOM YPOBHE

OO6o0menne paHee U3y4eHHOro Martepuana. MHOroobpasue THUIIOB KIETOK:
CBOOOJHOKMBYIIME W OO0pa3ylollue TKaHU, MPOKAPHOTHI, IYKapHOThl. Poib y4€HBIX B
U3yYEHUH KICTKH.

OO0o0uienne paHee u3ydeHHOro Matepuana. OCOOEHHOCTH XHMHYECKOTO COCTaBa
KUBOW KJIETKH M €r0 CXOJCTBO Y Pa3HBIX THUIOB KJIeTOK. Heopranmueckue m opraHudeckue
BemecTBa KieTku. ComepikaHue BOAbI, MUHEPAIbHBIX COJIEH, YIIeBOI0B, TUNUA0B, OCIKOB B
KJIETKE ¥ B opranusMe. X GpyHKIUH B )KU3HEACATEIBHOCTH KICTKH.

CTpyKTypHBIC 4YacTH KIETKH: MeMmOpaHa, sApo, LUTOILIa3Ma C OpraHOMJaMHu U
BKJIIOYCHUSIMH. MeMOpaHHbIE 1 HEMEMOpPaHHBIE OPraHOW/BI, OTINYUTEIbHBIE OCOOCHHOCTH
UX CTPOCHHS U QYHKIUH.

[lonsatne 00 oOMeHe BeEmECTB KaK COBOKYNHOCTH OHOXMMHYECKUX PEaKIHi,
00eCTeunBaIONINX KU3HEACITEIbHOCTh KIICTKUA. 3HAYCHUE aCCUMUIISIIMKA M TUCCUMIIISALIUU B
KJeTKe. PaBHOBecHE SHEPreTHUECKOTO COCTOSIHUS KIETKH — oOecreyeHne e€ HOpMaabHOTro
(GYHKIMOHUPOBAHUS.

[Tonstne o OnocuHTe3e. DTamnbl CHHTE3a Oelka B KiIeTKe. Poib HyKJICHHOBBIX KUCIOT
u pubocoM B OuocuHTE3€ OEITKOB.

[Tonsate 0 GoTOoCHHTE3e KaK MPOLECCe CO3JaHMs YIJIEBOIOB B JKUBOW KieTke. /IBe
cTtaaui (OTOCHMHTE3a: CBETOBAsS M TEMHOBAs. YCIOBHS NPOTEKaHUS (POTOCHMHTE3a U €ro
3HA4YCHHE IS IPUPOJIBL.

[ToHsTHe O KJIETOYHOM JABIXaHWU KaK O MpoLecce 00eCHedeHHUs KICTKH JHEPrHEH.
Craguu KIETOYHOTO JbIXaHMA: OeckuciopomHas ((dpepMeHTAaTHUBHAs, WM TJIMKOIHN3) H
KUCJIOpOHAasA. POIb MUTOXOHAPUNA B KJIETOYHOM JIBIXAHUH.

Pa3MHOXeHHe KIETKH MyTEM JIeNeHns — oOliee CBOMCTBO KJIETOK OJHOKJICTOYHBIX U
MHOTOKJIETOUHBIX OpraHu3moB. KierodHoe neneHue y MNpPOKapHOT — JCJIICHHE KIETKH
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HaaBoe. JleneHue KIETKH y 3ykKapuoT. Muto3. ®@a3pl mMuto3a. JKU3HEHHBIN LUK KIETKU:
uHTepdasza, MUTO3. Pazienenne KIeTOYHOTO COACPKUMOT0 Ha ABE JOUYCPHHUE KIETKH.

JlaGopaTopHbIe ¥ TPAKTUYECKUE PAOOTHI

JlaGopatopnas pabora Ne 1 «MmuorooOpa3ue kiIeTok »dykapuor. CpaBHEHUE
PaCTUTEIbHBIX M )KUBOTHBIX KJIETOK)

JlaGopatopnass pabora Ne 2 «PaccmarpuBaHHEe MHUKPONPENAPATOB C ACISAITAMHUCS
KJICTKaMM»

Tema 3. 3aKOHOMEPHOCTH KU3HHU HA OPTAaHU3MEHHOM YPOBHE

Opranu3Mm kak xkuBasi cucrtema. KOMIIOHEHTH CHCTEMBI, UX B3aUMOJEHCTBUE,
obecrieynBalroliee IEJIOCTHOCTh OMOCHUCTEMBl «OpraHu3dMy». Perynsuus mpoueccoB B
ouocucreme.

Pa3zHooOpazue ¢GopM  OpraHu3MOB:  OJHOKJIETOYHBIE, MHOTOKJIETOYHBIE H
HEKJIETOYHbIE. bakTepuu Kak OJHOKJIETOYHBIC JOSACPHBIE OpPraHU3Mbl. BHpYCHl Kak
HekimeToyHass ¢opMa Ku3HU. OTIMYUTENbHBIE OCOOCHHOCTH OaKTEpUl ¥ BHUPYCOB.
3HadyeHue 6akTepuil U BUPYCOB B IPUPOJIE.

['maBHBIE CBOWMCTBAa pacTeHUU: aBTOTPO(YHOCTH, HECMOCOOHOCTh K AaKTUBHOMY
MEepeIBUKEHHIO, pPa3MEIICHNE OCHOBHBIX YacTeid — KOpPHS M moOera — B JIBYX pasHBIX
cpenax. OcoOEHHOCTH PACTUTENbHON KJIETKH: NMPUHAMJIEKHOCTh K dyKapHOTaM, HallUuue
KJIETOYHOM CTEHKH, TUIACTHA W KPYMNHBIX Bakyosieil. CrocoObl pa3MHOKEHHSI PaCTEHMIA:
nojopoe u Oecrmosioe. OCOOEHHOCTH TOJIOBOTO pa3MHOXKEHHsSA. Tumel Oecroyoro
pPa3MHOXEHHS: BereTaTUBHOE, CIIOpaMH, JeleHHeM KIeTKH HajaBoe. MHoroobOpasue
pacTeHui: cmopoBble M ceMeHHble. OCOOEHHOCTH CIIOPOBBIX PACTCHHUN: BOJOPOCIEH,
MOXOBHJIHBIX, TAIIOPOTHUKOB, XBOIIEH U TJIAyHOB; CEMEHHBIX PACTEHUI: TOJOCEMEHHBIX H
LBETKOBBIX  (MOKpbITOceMeHHbIX). Kiaccel  ornena LIBeTkoBbIe:  ABYIOJNBHBIE U
oJHOMONbHBIE pacTeHusi. OCOOCHHOCTH M 3HAYCHHUE CEMEHH B CPABHEHHUU CO CTIOPOH.

['pudbl, UX CXOJICTBO C APYTUMHU 3YKAPUOTUUYECKUMHU OPTaHU3MaMH — PAaCTECHUSIMU U
KUBOTHBIMU — U oTiHure oT HuX. Crnenuduueckue cBoiicTBa rpuboB. MHOTOOOpasue u
3HaYeHHE TpUOOB: MJIECHEBBIX, LIIAMOYHBIX, Mapa3uTHYeCKuX. JIMIMaliHUKN Kak ocoOble
CUMOHMOTHYECKUE OPTaHU3MBI; KX MHOTOOOpa3ue u 3Ha4YCHUE.

OcoOeHHOCTH  KUBOTHBIX  OpPraHM3MOB: MPUHAIJICKHOCTH K  JyKapuoTaMm,
reTepoTpodHOCTh, CHOCOOHOCTh K AKTUBHOMY IMEpPEABMIKCHHIO, 3a00Ta O TOTOMCTBE,
nocTpoiika >kxunui (THE3D, HOP). JleneHue >KMBOTHBIX MO crocobaM JOOBIBAHUS ITHIIH:
pacTUTENBHOSIHBIC, XHUIIHBIE, TMapa3sUTHUYCCKHUE, MaJaIbIINKH, BcesaHbe. Jlenenue
KUBOTHBIX Ha JBa mnoxamapcta: Ilpocredimmue u  Muorokietounsie. OcoOeHHOCTH
MPOCTEHUINNX: paCIpPOCTpaHEHUE, MUTaHUE, TIepeBIKeHNe. MHOTOKIETOUYHbIEC KUBOTHBIE:
0eCI03BOHOYHbIE M MO03BOHOYHbIE. (OCOOEHHOCTH pa3HBIX THUIOB OECIMO3BOHOYHBIX
*KUBOTHBIX. OcoOeHHOCTH THTIa XOPIOBBIE.

CxoacTtBo uenmoBeka M KUBOTHBIX. OTiHYMe 4YenoBeKa OT XUBOTHBIX. CHUCTEMBI
OpPraHoB y 4YelOBeKa KaK OpraHW3Ma: NHUIEeBapUTENbHAs, IbIXaTelIbHAas, KPOBEHOCHAas,
BbIIeNUTeNbHAss. OpraHbl 4YyBCTB. YMCTBEHHBIE CIIOCOOHOCTH 4ejoBeka. I[IpuyuHsl,
00yCIIOBIIMBAIONINE COIMATBHBIE CBOHCTBA YETIOBEKA.

Tunsl pasMHOXEHHUs: MoJIoBoe U Oecnosioe. OCOOEHHOCTH MOJIOBOTO Pa3MHOKEHUS:
CIUSIHUE MYXCKHX M XEHCKHX TaMeT, OILIOJOTBOpPEHHE, 00pa3oBaHue 3UTOTHL. becmomoe
pasMHOXEHHE: BereTaTuBHOe, oOpa3oBaHuE  CIIOp, JeJeHue KIETKH  HaJBOeE.
Buonornueckoe 3HadYeHHE MOJOBOTO M Oecrmoyioro pasmMHoxkeHus. CMeHa MOKOJICHUH —
0€CI0JI0TO U MOJOBOTO — Yy KUBOTHBIX U PACTEHUH.

[Tonssitue 006  onTorenese. Ilepumonbl  OHTOreHe3a:  SMOpPHUOHANBHBIA |
nocTaMOproHanbHbeIi. CTaauu pa3BUTHS SMOPUOHA: 3UT0OTa, ApOOJIEHHWE, TacTpyyia C
nuddepeHnmanueii KIETOK Ha DJKTOIEPMY, SHTOIEPMY U Me30JepMy, OpPTaHOTCHE3.
OcobOeHHOCTH TIpoliecca pa3BUTHS dSMOPUOHA, €r0 3aBUCHUMOCTH OT cpenbl. OCoOOeHHOCTH
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MOCTAMOPHOHATBHOTO pa3BUTHs. Pa3BUTHE KUBOTHBIX OPTaHU3MOB C TIpEBpalleHuEM U 0e3
MpeBpalleHus.

[lonsiTHE O MUIUIOMIHOM W TAalUIOUJHOM Habope XpoMocoMm B KieTke. JKeHckue u
MY KCKHE TI0JIOBBIE KIIETKU — raMeThl. Melio3 kak ocoOblii TUT JeNeHus KIeTKu. [lepBoe u
BTOpOE€ AesieHne meio3a. [loHsTue o ciepMaToreHese u ooreHese.

Hauano uccrnenoBanuii HacleACTBEHHOCTH OpraHu3MoB. IlepBriii HayuHblid Tpyxa ['.
Mennens u ero 3HadueHue. JJOCTHKEHUS COBPEMEHHBIX MCCIICTOBAHUN HACIEICTBEHHOCTH
OpPraHU3MOB. YCIJIOBUS JJi1 aKTUBHOTO Pa3BUTHSI UCCIEIOBAHUM HACIEICTBEHHOCTH B XX
B.. [loHsTHE O HACIEICTBEHHOCTH M CHOCO0ax TMepeaadyd MPU3HAKOB OT POJUTENCH
noroMcTBy. Habop xpomocom B opranusme. ['eH u ero cpoiicTBa. ['eHOTUTT U (eHOTHII.
N3MmeHunBOCTh U €€ MPOSIBIICHUE B OpTaHU3ME.

[TonssiTue 00 W3MEHUYMBOCTM M €€ podu s opraHu3sMoB. HacrmenctBeHHas
HEHACJIEACTBEHHAs  WU3MEHYUBOCTb. Tunel  HaAcIEeACTBEHHOUN (reHOTUIHYECKOM)
W3MEHUMBOCTHU: MYyTallMOHHAas, KoMmOuHaTtuBHas. [loHsATHE O HEHACIEICTBEHHOU
(beHoTunuuyeckoi) MU3MEHYHMBOCTH, €€ TMPOSBIEHUU Yy OPraHU3MOB M pOJIM B HX
KU3HEACATEIbHOCTU. 3HAKOMCTBO C MpPUMEpPAMU HEHACIEICTBEHHON H3MEHUYMBOCTU Y
pacTeHUM U KUBOTHBIX.

[Monsitue o ceneknuu. Mcropus pazsutus cenexunu. Cenekius kak Hayka. OOmue
METOJbI CEeJICKIIMU: WCKYCCTBEHHBIH o0TOOp, rubpuamsanusi, wmytareHe3. Cenexnus
pacTeHui, KUBOTHBIX, MHUKPOOpPraHU3MOB. lcmonb30BaHHE MHUKPOOOB UYEIOBEKOM,
MOHATHE O OMOTEXHOJIOTHH.

JlabopaTopHbIE M IPAKTHYECKHUE PAOOTEI

JlaGopatopHass pabota Ne 3 «BrbIsiBIeHHE HACIEICTBEHHBIX M HEHACIEICTBEHHBIX
MPU3HAKOB Y PACTECHUM Pa3HBIX BUIOBY»

JlaGopartopnas pabota Ne 4 «/3yueHrne H3MEHUUBOCTH Yy OPTaHU3MOBY

Tema 4. 3aKOHOMEPHOCTH MPOUCXOKICHUS U PA3BUTHSA KU3HU HA

3emure

I'mnote3pl mpoucxoxaenus xu3Hu Ha 3emse. Onbitel @. Penu u JI. Ilactepa,
OIIPOBEprapuIue THUIOTE3bl O CaMO03apOXKIEHUU KU3HU. buoxumumueckas rumnoresa A.U.
OmnapuHa. YcioBUsl BOSHUKHOBEHMS *KU3HU Ha 3emie. ['unoresa [Ix. XonaelHa.

OcoOeHHOCTH MEePBUYHBIX OpraHu3MoB. [losiBnieHne aBTOTpopOB — IUAHOOAKTEPUIA.
W3menenust ycinoBuil xu3Hu Ha 3emie. [lpuumnbsl u3menenuii. Ilossienue Oumocdepsl.
OOGuiee HampaBieHUE YBOTIOLUH KU3HU. DPbl, IEPUOABlI U 3TMOXU B UCTOpHUH 3emiu. Boixon
OPTaHU3MOB Ha CyIIy. DTamnbl pa3BUTUS KU3HU.

Bo3nukHOBeHHe waeii 00 »dBoJMOUMHM JKMUBOTO Mupa. Teopus sBomworuu K.-b.
Jlamapxka. VccnenoBanus, npoenéunsie Y. [lapBuHoM. OCHOBHBIE MOJIOKEHHUSI SBOJIIOLIMHU
BHUJIOB, W3J0KEHHbIE [lapBuHOM. [[BMXKyliMe CHUIIBI Mpolecca 3BOJIOLUUH: U3MEHUHUBOCTb,
HACJIEICTBEHHOCTh, OOph0a 3a CYLIECTBOBAaHME M €CTECTBEHHBIH 0TOOp. Pe3ynbrarhl
sBoJioruu. 3HadeHue padot Y. [JapBuna. [lonynsanus kak equHUIA YBOTIONUK. BaxkHelmue
MOHATHUS COBPEMEHHON TEOpUU 3BONIOLMU. Bujg — OCHOBHAs cucTemMaTthyeckas €IMHULA.
[Ipusnakn Buaa kak ero kpurepuu. Ilomynsuum — BHYTPUBHAOBAs TpPYyNIHUPOBKA
poncTBeHHbIX ocobOeil. Ilomymsimuss — Qopma cymectBoBanus Buia. BumooOpazoBanue.
[TonsiTe 0 MUKPO3BOJIIOIMU. THUIBI BUT000pa3oBaHus: reorpaduueckoe u OMOIOTHYECKOE.

VYcnoBuss u 3Hauenwe nuddepenumanuu Bunpa. IloHATHE O MaKpOIBOJIOIHH.
JlokazaTenbCTBa MpoIlecca 3BOJIOIUU: NAJCOHTOIOTHYECKUE, YMOPHOIOTHYEeCKHUEe, aHATOMO-
Mopdosiorudeckne (pyauMEHTBHl W aTaBu3Mbl). [Iporpecc um perpecc B KHUBOM MHpE.
Hamnpapnenuss Ouonoruueckoro mporpecca: apomopdo3, uauoaganTanus, ooOmas
nereHepanus opraHu3moB. OO0o0OIIeHHe paHee H3YYEHHOro MaTepuana 00 SBOIIOIHUH.
OBONIIOIUS — JAJIUTENbHBIA HCTOPUYECKUM MpOIecC. OBOJIOIHOHHBIE MPeoOpa3oBaHuUs
KUBOTHBIX M pacTeHUH. YpOBHU TNpeoOpa3oBaHUil. 3aKOHOMEPHOCTH OHOJIOTHYECKOM
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IBOJIIOIIMM B MPHUPOJE: HEOOPATMMOCTh Hpolecca, MPOrpecCUBHOE YCIOXHEHHE (OpM
JKU3HH, HEITPOTPAMMHPOBAHHOE PA3BUTHE XKU3HM, aJallTalluH, [1OSBJICHUE HOBBIX BUJOB.

OBomtonuss mnpumaroB. PanHme mnpenku npumartoB. l'omuHuabl. CoBpeMeEHHBIE
yeloBeKooOpa3Hble 00e3bsHbl. HakomsieHue (akToB O MPOUCXOXKIECHUU 4YeJIOBEKa.
JloxazaTenbCcTBa pPOJICTBA 4YeJOBEKAa M KUBOTHBIX. BakHeimine ocOOEHHOCTH OpraHuzma
yenoBeka. IIposiBieHne OMONOTMYECKUX U COLHAIBHBIX (AKTOPOB B HCTOPHYECKOM
npoliecce MPOUCXOXKJIECHUS yenoBeka. OOHIECTBEHHBIM (ColMaNbHBIN) 00pa3 KXU3HU —
YHUKaJIbHOE CBOMCTBO uenoBeka. PanHue npenku yenoseka. Ilepexon kK npsIMOX0XKAECHUIO —
BBIJIAIOIIMICS 3Tam SBOJIONMHK dYenoBeka. CTaauu aHTpOIOreHe3a: MpeaIIeCTBEHHUKH,
YeJIOBEK YMEINbIH, APEBHEHIINE JIIOAM, APEBHUE JIIOAM, COBPEMEHHBIM 4enoBek. PaHHMe
HEOAHTPONbl — KPOMaHBOHIBI. OTIWYUTEIbHbIE TPU3HAKKM COBPEMEHHBIX JIIOACH.
buoconuanpHas CyIHOCTh 4YeloOBeKa. BiusHHe colHalbHBIX (AKTOPOB Ha JeicTBHE
€CTECTBEHHOTO O0TOOpa B HCTOPUYECKOM pa3BUTUM 4YejoBeka. YeraoBek pasyMHBIM —
nonuMopdusli Bua. [lonstue o pace. OcHOBHbIE THIBI pac. IIpoucxoxaeHue U poJCTBO
pac. YenoBek — xutenb Ouocdepsl. BiusHue yenoeka Ha Ouochepy. YcioxHeHue u
MOIIHOCTh BO3/CHCTBUS denoBeka Ha 6uochepy. CoxpaHeHHe XKU3HH Ha 3emile — TJIaBHAS
3ajlaya 4eJ0Be4eCcTBa.

JlaGopaTopHbIEe U IpAKTUYECKHE paOOThI
Jlabopatopnas pa6ota Ne 5 «IIpucrnoco6iIeHHOCTh OPTaHU3MOB K Cpejie OOUTaHUS

Tema 5. 3akoHOMEepHOCTH B3aUMOOTHOIIECHU OPraHU3MOB U
cpeasbl

Cpenpl KM3HM OpraHM3MOB Ha 3emile: BOJIHAs, Ha3eMHO-BO3YyIIHAas, IOYBEHHas,
OpraHM3MEHHas. YCIOBHS >KU3HU OPTaHM3MOB B Pa3HBIX Cpelax. DKOJOTHYeCKue (hakTophl:
abuotuyeckue, OMOTUUECKUE U aHTPOIIOTeHHbIE. 3aKOHOMEPHOCTH JAEHCTBUS (DAaKTOPOB CpE.bl:
3aKOH ONTHUMYyMa, 3aKOH HE3aMEHHMOCTH (akTopa. BnusHHMe sKoIOrHUecKuX (aKTOpoB Ha
opranusmbsl. IlepuoguuHocTs B KM3HM  opraHu3MoB. @Dotonepuogusm. Ilpumepst
npUCcTocO0IeHHOCTH opranu3MoB. [lonsarue 06 amanranun. Paznoobpasue aganranmii. [Tonsitie
0 KM3HEHHOH opme. DKOJOrMUECKHe IPYIbl OPraHU3MOB.

Buotnyeckne cBs3M B TPHUpPOJE: CETH NHUTaHHs, CIIOCOOBI TOOBIBAaHHS —ITHUIIH.
B3aumopeiicTBue pasHbIX BHJOB B IPUPOJHOM COOOILECTBE: KOHKYpPEHLMS, MYTYyalu3M,
CUMOMO03, XHIIHUYECTBO, Napa3uTu3M. CBs3M OpPraHu3MOB pa3HBIX BHJOB. 3HA4Y€HUE
Oonotnyeckux cBs3ei. [lomynsaumuss kak ocobas HagopraHu3MeHHas cucrema, (opma
CylIeCTBOBaHUS BHAa B mpupoje. llonstme o nemorpaduueckod M TPOCTPAHCTBEHHOU
CTpYKType nomyisiuuu. KoaumuecTBeHHbIE NMOKa3aTeNu MOMYJISIHUN: YUCIEHHOCTh M IJIOTHOCTb.
Jemorpadudeckne XapaKTEpPUCTHKH TOMYJISALIWU: YUCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb,
CMEpPTHOCTb, BBDKHMBAaEMOCTb. Bo3pacTHas CTpykTypa MNOMyJISLMM, TIOJOBas CTPYKTypa
nomyssiuy. [omynsmus kak 6uocucrema. JIlMHaMUKa YHCICHHOCTH M TUIOTHOCTH TOITYJISIIIUH.
Perynsuust Y4MCIEHHOCTH MOMYJIALUH.

[Tpupoanoe cooOmIecTBO Kak OMOIEHO3, €ro SPYCHOE CTPOEHHUE, IKOJIOTWYECKHE HUIIIH,
NUILIEBbIE LENU U CeTH NMUTaHUs. [JIaBHBIH MPU3HAK MPUPOTHOIO COOOIIECTBA — KPYTrOBOPOT
BEIIECTB M NOTOK 2Heprud. [lonarue o Ouorore. Pons BuaOB B OMOlEHO3e. DKOCHCTEMHAs
opraHuszanus >KMBOM mpupoabl. @DYHKIMOHAIBHOE pa3IuyMe BUAOB B  HKOCHUCTEMAX
(mpom3BomuTENH, MOTpeOuTENny, pasnararenn). OCHOBHBIE CTPYKTypHBIE KOMITOHEHTHI
3KOCUCTEeMBI. KpyroBOpoT BEIECTB U NPEBPALIECHUS] SHEPTUN — OCHOBHOM NMPHU3HAK 3KOCHCTEM.
buochepa — rnobampHas »skocuctema. B.M. Bepnaackuii o Omocdepe. KommnoHeHTHI,
XapaKTepHU3YIOILIHe COCTaB M CBOMCTBAa OMOC(EpBHI: JKMBOE BEILECTBO, OMOI€HHOE BEIIECTBO,
KOCHOE BelIeCTBO, OMOKOCHOE BemiecTBO. Ponb sxuBoro BemiectBa B Ouocepe. Camopa3Butue
OnoreoneHo30B U UX cMeHa. Craaum pa3BUTUS OuoreoneHo3oB. [lepBUYHbIE M BTOPHYHBIC
CMeHBI (CyKIIeCCHH). YCTOHYHMBOCTh OMOTEOIeHO30B (PKOCHCTEM). 3HAUCHUE 3HAHWMA O CMCHE
HNPUPOAHBIX cooOmecTB. MHoroo6pasue BOJHBIX 3KOCHCTEM (MOPCKHX, IMPECHOBOJAHBIX) U
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Ha3eMHBIX (€CTECTBEHHBIX M KYJbTYpPHBIX). ATrpoOHMOTeoleHO3bl (arpo’KOCHCTEMBI), HX
CTPYKTypa, CBOMCTBA M 3HAUEHHUE JUIsI YEJIOBEKAa M MNpUponbl. L[MKIMYHOCTE mHpoleccoB B
DKOCUCTEMAX. YCTOWYMBOCTh NPHUPOJIHBIX SKOCUCTEM. [IpHUYMHBI yCTOMYMBOCTH SKOCHUCTEM:
Ouonoruyeckoe pazHooOpa3ue M CONpsHKEHHAS YUCICHHOCTh X BHJOB, KPYrOBOPOT BEIIECTB U
MOTOK HEPTUH, IUKJINYHOCTH MPOIIECCOB.

OTHolIeHHE YeloBeKa K TPHUpOJiE B HCTOPUM uernoBedecTBa. [IpoGiembl Ouochepsi:
UCTOILEHUE MPUPOJHBIX PECYPCOB, 3arps3HEHHE, COKpallleHHe OMOJOrMYeCcKOro pa3HooOpasusl.
Pemenrie skonormueckux mpobieM Ouocdepbl: palMOHAIBHOE HCHOJIb30BAaHHE PECYPCOB,
OXpaHa IPUPO/IbI, BCeoOIee IKOIOTNIecKoe 00pa30BaHUE HACEIIECHUS.

JlaGopaTopHbIEe U IpAKTUUYECKHE paOOTHI
Jlabopatopnas pabota Ne 6 «O1eHKa KauecTBa OKPYKAIOMIEH CpeIbl»

9KCKprI/I}I B IIpUpoay «I/I3yqu1/1e M ONHKCaHHUE YKOCUCTEMBI CBOEH MECTHOCTH)

Inanupyemeoie pezyivmamol 0c860eHUsA Y1UeOHO20 npedmema

OcBoenue yyeOHOTO npenmera «bronorus» Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHHA
JIOJKHO — o0ecrneunBaTh  JOCTH)KEHHE — CIENYIOMIMX JIMYHOCTHBIX, METallpeIMETHBIX U
IIPEIMETHBIX 00Pa30BATEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOTPaMMBbI MO OHOJOTMH OCHOBHOTO OOIIEro
o0pa3oBaHMsl JTOJDKHBI OTpa)kaThb TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMHA U paCIIMPEHHUE OIBITAa JEATEIHOCTH HAa €€ OCHOBE U B
MpolLiecCce pealn3aluyd OCHOBHBIX HAIpaBJICHUI BOCHUTATENIBHOU JAESATEIBHOCTH, B TOM YHCIE B
4acTu:

1) rpa:kIaHCKOro BOCIIMTAHUSA:

FOTOBHOCTh K KOHCTPYKTMBHOW COBMECTHOM JAESTEIbHOCTH IIPU  BBIIIOJHEHUU
HCCIIEA0BAHUI U MPOEKTOB, CTPEMIIEHHE K B3aMMOIIOHUMAHHIO U B3aMMOIIOMOIIH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS:

OTHOIIIEHHE K OMOJOrMHM KaK K BaKHOM COCTaBJISIONICH KyJIbTYphl, TOPJOCTb 3a BKIIAL
POCCHICKHX M COBETCKHUX YUYEHBIX B pa3BUTHE MUPOBOM OMONIOTHYECKON HAYKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

TOTOBHOCTb OLIEHUBATh MOBEJEHUE U MOCTYNKHU C MO3ULMHU HPABCTBEHHBIX HOPM M HOPM
9KOJIOTUYECKOH KYJIbTYpHI;

NOHMMAaHUE 3HAYMMOCTH HPAaBCTBEHHOIO ACIEKTA JEATEIbHOCTH YEJIOBEKA B MEIULIMHE U
OHOJI0OTHY;

4) 3cTeTUYECKOr0 BOCIIMTAHMS:

MOHUMaHHUE POJIH OMOJIOTHU B (POPMUPOBAHUU ICTETUUECKOM KYJIbTYPhI TUUYHOCTH;

5) ¢usnyeckoro BocnHUTaHUS, (POPMHUPOBAHUS KYJIbTYPbl 310POBbA W
IMOLMOHAIBHOIO 0JIArOIOJIYYHS:

OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 370POBBIO U YCTAaHOBKA Ha 3/I0OPOBBII 00pa3 »KU3HH
(3mopoBoe muTaHue, COOTIOCHHE TUTHEHUYECKUX MPaBUI U HOPM, COAIaHCUPOBAHHBIA PEXUM
3aHATHI U OTABIXA, peryJisipHas (pru3ndecKas akTUBHOCTH);

OCO3HaHUE TOCJEACTBUI W HEMPHUITHE BPEIHBIX MPUBBIUEK (yHOTpeOJIEHHE aNKOTroJs,
HapKOTHKOB, KypeHHEe) ¥ UHBIX (GOpM Bpena Iyl (pU3MYecKoro U MCUXUIECKOTO 37/0POBbS;

coOnrofieHre MpaBui OE30MacCHOCTH, B TOM YHCIIE HAaBBIKM O€30MAacHOrO IMOBEICHHS B
MPUPOJHOM CpeJIE;

c(OpMUPOBAHHOCTh HaBbIKa pe(IEKCUH, YIpaBJIEeHUE COOCTBEHHBIM SMOIMOHAIBHBIM
COCTOSIHHEM;

6) TPy10BOr0 BOCIUTAHMS:
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AaKTUBHOE y4aCTHE B PELICHUH MPaKTHUECKUX 3a/1a4 (B paMKax CeMbU, 00pa30BaTEIbHON
OpraHu3aliy, HACEJIEHHOTO MYHKTA, Kpas) OMOJIOrMYecKOi M HKOJOTHUECKOW HalpaBIeHHOCTH,
MHTEpeC K MPaKTHUYECKOMY M3YUYEHHIO Ipodeccuil, CBsI3aHHBIX C OMOJIOTHEH;

7) IKOJIOTMYECKOr0 BOCIIMTAHHUS:

OpHEHTalMsl Ha MpUMEHEHHe OMOJIOrMYeCKUX 3HAHUW MpH peUIeHHH 33Jad B 00JIacTH
OKpY>KaloIllel Cpeibl;

OCO3HaHUE IKOJIOTUYECKUX MPOOJIEM U MyTel UX PEIICHuUs;

TOTOBHOCTB K YYaCTHIO B IIPAKTUYECKON AESITEIbHOCTH IKOJIOTMUECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

OpHEHTAIls] Ha COBPEMEHHYIO CHCTEMY HAay4HbBIX MpEJCTaBIeHUH 00 OCHOBHBIX
OMOJIOTMUYECKUX 3aKOHOMEPHOCTSX, B3aUMOCBS3AX UEJIOBEKa C MPHUPOJHONM M COIMAIBHOM
Cpenoi;

MOHUMaHHUE PO OMOJIOTUYECKON HAyKH B (POPMUPOBAHUU HAYYHOT'O MHUPOBO33PEHUS;

pa3BUTHE HAy4YHOH JTH0003HATEIBHOCTH, MHTEpeca K OMOJOTMYECKOW HayKe, HaBBIKOB
HCCIIE0BATENBCKON IEATEIbHOCTH;

9) apanranuu o0y4yamlouerocss K M3MEHSIONIMMCH YCJIOBMAM COLHMAJIBHON M
NPUPOJAHOM Cpe/bl:

aZIcKBaTHas OLIEHKA N3MEHSIOINXCS YCIOBUM;

NPUHATHE pelIeHus (MHIUBUAYalIbHOE, B TpYIIE) B M3MEHSIOMIMXCS YCIOBUSAX Ha
OCHOBAHUU aHaJIM3a OMOJOrMYecKoi HH(POpMaIuH;

IUIAHUPOBAaHMUE JIEHCTBUII B HOBOW CHUTyalldd HAa OCHOBAaHUM 3HAHUI OHMOJIOIMYECKUX
3aKOHOMEPHOCTEH.

METANPEAMETHBIE PE3YJIbTATDBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOTPAMMBbI IO OMOJIOTMH OCHOBHOT'O OOIIEro
oOpa3oBaHMsl, JOKHBI OTpakaTh OBJIAJCHHE CIEIYIOINIMMH YHHUBEPCAIbHBIMU YYEOHBIMU
JEACTBUSIMH:

Ilo3naBaTebHBbIC YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBbIe JJOrMYecKue AeHcTBUS:

BBISBJISITH U XapaKTEPH30BaTh CYIIECTBEHHBIC MPHU3HAKA OMOJOTHYECKHX OOBEKTOB
(s1BIIEHUN);

YCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK KIACCU(PUKAIUU OUOIOTUYECKUX OOBEKTOB
(sIBJIEHUH, MPOLIECCOB), OCHOBAHMS JUIsi OOOOLIECHHS W CpaBHEHHS, KPUTEPUU IMPOBOJUMOTO
aHaIMn3a;

C YyuY€TOM MpeIJIOKEHHOM OMOJOrMYecKol 3aJaud BBIABIATH 3aKOHOMEPHOCTH U
MPOTUBOpPEYMS] B paccMaTpuBaeMbIXx (akTax W HaONIONCHUSAX, MpeiaraTh KPUTEPHUH JUIS
BBISIBJICHHS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMIL;

BBISBIISITH Ie(DUIIMTHI HH(OPMAIINH, JAHHBIX, HECOOXOIUMBIX JIJISl PEIICHHS TTOCTABICHHOMN
3a]1a4H;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIC CBS3M TPU M3yUYECHUU OUOIOTUYECKUX SIBICHUA U
MIPOIIECCOB, JIeIaTh BBIBOJIBI C UCTIOJNb30BAaHUEM JETYKTHBHBIX U UHIYKTUBHBIX YMO3AKITIOUCHUH,
YMO3aKJIIOUYEeHUH TI0 aHAIOTHH, (DOPMYIHPOBATh TUTIOTE3HI O B3aMMOCBS35X;

CaMOCTOSITEIbHO BBIOMpAaTh CHOCOO pemieHHus y4eOHOM OMOJOTHYECKOW 3aJadu
(cpaBHMBATH HECKOJBKO BapHUAHTOB pEIICHUs, BBHIOMpATh HanOoJliee MOAXOAIIMA C y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

2) 0a30BbIe HcCIe0BATEIbCKHE TeHCTBUS:

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEeI0BATEIbCKUI MHCTPYMEHT TIO3HAHNUS;

(dbopMyIHUpOBaTh BOIMPOCH], (PUKCUPYIOIINE pPa3pblB MEKIY pPEaTbHBIM U KeNaTeIbHBIM
COCTOSIHHEM CHUTYyalluH, 00BEKTa, 1 CAMOCTOSATEIbHO YCTaHABINBATh HICKOMOE H JIaHHOE;

dbopMupoBaTh TUMOTE3y 00 HCTUHHOCTH COOCTBEHHBIX CY)KIEHUH, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJAUTH TIO CAMOCTOSITETLHO COCTAaBIIEHHOMY IUIaHy HaOMIOJeHNE, HECIOXKHBIN
OMOJIOTUYECKH SKCTIIEPUMEHT, HEOOJBIIIOE HCCIICAOBAHUE I10 YCTAHOBJICHHIO OCOOEHHOCTEH
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Oouonoruueckoro oOwBekTa (TMporecca) W3Y4YEHHs, MPUUMHHO-CIEICTBEHHBIX CBsA3eH W
3aBUCHUMOCTEH OMOIOTHUYECKUX 0OBEKTOB MEXKIY COOOM;

OIICHMBATh Ha NPUMEHUMOCTb U JOCTOBEPHOCTh HH(OPMAIIHIO, MOTYYEHHYIO B XOJ€
HaOJI0ICHUS U SKCIICPUMEHTA;

CaMOCTOSITeNIbHO (POPMYJIUPOBATh 00OOIIEHUS U BBIBOJBI 10 Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJIOIeHUs, SKCIIEPUMEHTA, BIaJleTh WHCTPYMEHTAMU OLEHKH JOCTOBEPHOCTH MOJIYYEHHBIX
BBIBOJIOB M O0OOIICHUIA;

IPOTHO3MPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE OMOJIOTMYECKHUX MPOIECCOB U HX
MOCJIEACTBHSI B aHAJIOTUYHBIX WJIM CXOJHBIX CUTYalUsX, a TAK)KE BBIABUTaTh MPEINONI0KEHUS 00
UX Pa3BUTUU B HOBBIX YCJIIOBUSX M KOHTEKCTaX.

3) padora ¢ ungopmaunmeii:

OPUMEHSTh pa3IMYHbIE METOJbI, MHCTPYMEHTBl M 3alpochl MpH IMOUCKE U OTOOpe
O6uonoruueckoil HHGOPMallMU WIHM JTaHHBIX U3 MCTOYHUKOB C YYETOM MpPEIIOKEHHONW yueOHOM
OMOJIOTUYECKOI 3a/1auH;

BbIOMpaTh, aHATM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH OHUOIOTMYECKYIO
MH(POPMALIMIO PA3TUYHBIX BUIOB U (hOPM MpeE/ICTaBICHUS;

HaXOJMTb CXOJHbIE apTyMEHTHI (ITOATBEPKIAIOIIUE WM ONPOBEPrarollue OHY U Ty ke
U110, BEPCUIO) B Pa3IMYHBIX HHPOPMALMOHHBIX HCTOUHUKAX;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAaIbHYIO (OpMYy MpelCTaBiICHUS HHPOpMAUN U
WITIOCTPUPOBATh pelllaeMble 3a/1aul HECJIOKHBIMU CXeMaMH, uarpaMMaMu, HHOW rpaduKoi u
UX KOMOMHAITASMHU;

OLIEHUBATh HAAE&KHOCTh OMOJIOrMYecKON MH(OPMAIMM MO KPUTEPUSM, MPEATIOKESHHBIM
YUHUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO;

3allOMHMHATh U CUCTEMaTH3HPOBATh OMOJIOTHYECKYI0 HH(POPMAIHIO.

KoMmyHHKaTHBHBIE YHUBEpCAJbHbIE y4eOHbIe 1eiicTBUS

1) o0menne:

BOCIIpUHUMATh U  (GOpPMYJIUPOBAaTh CYXICHHs, BbIpa)kaTb HMOLMU B IpoOLECCe
BBITTOJIHEHHSI TPAKTUYECKHUX U Ta0OpaTOPHBIX padoT;

BbIpaXkaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX U MHCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIEHHs, MOHMMAaTh 3HAYCHHE COLMAIBHBIX
3HAKOB, 3HaTh U PACIO3HABATH MPEANOCHUIKH KOHQIUKTHBIX CUTYalMil U cMAr4aTh KOH(IUKTHI,
BECTH IIEPETOBOPHI;

MOHUMATh HAMEPEHHUS IPYTHUX, IPOSBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECEHHUKY U B
KOPPEeKTHOH Gopme HopMyIHpOBaTh CBOU BO3PAKEHUS;

B XoJle auayiora u (WiIM) JUCKYCCHUU 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOun
OMOJIOTUYECKOM TeMBbI U BBICKA3bIBaTh HJIEH, HAIICJICHHBIC HA pellICHHE OMOIOrnYecKOi 3a1auul 1
nojJepKaHue 0JaroxenaTeTbHOCTH OOLEHUS;

COMOCTABJIATh CBOM CYXKIEHMsSI C CYXKIEHUSAMHU JIpyrMX YYacTHHKOB JMAaJIOra,
oOHapyXHUBaTh pa3IU4Ke U CXOACTBO MO3UIINIA;

nyOJIMYHO  TPEACTaBIATh  pPe3yJbTaThl  BBIIOJHEHHOTO  OMOJOTHMYECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

CaMOCTOSITENIbHO BbIOMpPATh (OpMaT BBICTYIUIGHUS C Yy4ETOM 3a7ay Mpe3eHTAUUU U
0COOCHHOCTEH ayAUTOPUU U B COOTBETCTBUH C HUM COCTaBIISITh YCTHBIE U MUChMEHHBIE TEKCTHI C
HCIIOJIb30BaHNEM WIIITIOCTPATUBHBIX MaTEPHUAJIOB.

2) COBMECTHAs 1eATeJIbHOCTD:

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIAMBHUIYaJIbHON pabOThI MpH
perieHNN KOHKPETHON OMOIOTHYEeCKOi po0IeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUS
IPYNIOBBIX (HOPM B3aUMOJICHCTBUS MPHU pEIICHUH ITOCTABICHHON yueOHO 3a1aun;

IPUHUMATh 1€JIb COBMECTHOM JEATEIbHOCTH, KOJUIEKTMBHO CTPOUTH JEHCTBUS MO €&
JIOCTIDKEHHMIO: PACIpEeNeNsiTh pPOJM, JOTOBApHBAThCsA, OOCYXKAAaTh IMpoOLEecC M pPe3ysnbTaT
COBMECTHOUM pabOoThl, yMETh 000OIAaTh MHEHUS HECKOJBKHUX JFOJICH, MPOSBISITH TOTOBHOCTH
PYKOBOJUTD, BBIIIOJIHATH OPYUYEHUS, IOAUYNHATHCS;
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TUTaHUPOBATh OPTaHU3AIMI0 COBMECTHOW DPa0OTHI, OMpPENENsATh CBOI pOIb (C y4ETOM
NPEINOYTEHU U BO3MOXHOCTEH BCEX YYAaCTHHKOB B3aMMOJICHCTBHUS), paclpeieisiTh 3ajauu
MEX1y 4iIeHaMH KOMaH/bl, y4acTBOBaTh B I'PYIIOBBIX (popmax paboThl (00cykIeHus, 0OMeH
MHEHHSMH, MO3TOBBIE IITYPMBI U HHBIC);

BBITIOJIHATH CBOKO 4acTh paOOTHI, JOCTHTaTh KAadeCTBEHHOTO pe3ysbTaTa IO CBOEMY
HaMpaBJICHUIO U KOOPAMHUPOBATH CBOM JICHCTBHUS C IPYTMMHU YJI€HAMU KOMaH/IbI;

OIIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OONIUI MPOAYKT IO KPUTEPHUSIM, CAMOCTOSTEIEHO
c(OpMyIMPOBaHHBIM YyYaCTHUKAMHU B3aUMOJICHCTBUS, CPAaBHUBATh PE3yJIbTaThl C HCXOJHOM
3ajaueil M BKJIAJ] KaKIOTO WIEHAa KOMaH/bl B JOCTIKCHHE PE3yJIbTaTOB, Pa3ieisiTh chepy
OTBETCTBEHHOCTH M MPOSBIATH TOTOBHOCTh K MPEAOCTABICHHUIO OTUETA Mepe]] TPYIIIOH;

OBIIQJIETh  CHCTEMOW  YHUBEPCAIbHBIX KOMMYHHKATHBHBIX JCUCTBHH, KOTOpas
obecrieunBaeT CHOPMUPOBAHHOCTH COLMATIBHBIX HABBIKOB W 3MOIMOHAJIBHOIO HMHTEIJICKTa
oOydJaronuxcs.

Pery1siTuBHbIe yHMBepcaIbHble Y4eOHbIe AelicTBUSA

Camoopranusanus:

BBISIBIISATH TPOOJIEMBI /ISl peIIeHUS B KU3HEHHBIX M YYEOHBIX CHUTYyallUsX, UCIOJb3Ys
OMOJIOTHYCCKHUC 3HAHUS,

OPHEHTUPOBATbCA B PA3IMYHBIX [OAXO0JaX MPUHATHS pelleHuil (MHAMBHUIYyaJIbHOE,
MPUHSATHE PEIICHHS B TPYIITIE, IPHHATHE PEIICHUH TPYTIIOii);

CaMOCTOSITENIbHO COCTABJIATh AJTOPUTM peLIeHHs 3ajaud (WM ero 4acTh), BBIOMpAThH
croco® pemieHuss ydyeOHOW OMOJIOTMYEeCKOM 3ajaud ¢ Y4YETOM MMEIOIIUXCS PECYpPCcoOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Mpe/laraéMble BapUaHTHI PEIICHU;

COCTABIIAATh IJIAH JCHCTBHHA (IJIAaH peaNn3alliid HAMEUEHHOTO ajirOpUTMa PpEHICHUs),
KOPPEKTUPOBATh TMPEAJIOKEHHBIH aIrOPUTM C YUYETOM TMOJIyYEHHUs] HOBBIX OHOJIOTHYECKHX
3HaHUN 00 N3y4aeMoM OMOJIOTHYECKOM 00BEKTE;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLIHMOHATbHBII HHTE/JIEKT:

BJIAJIETh CIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIUU U pedIIeKCUH;

JIaBaTh OIEHKY CUTYallMH | MPeJyIarath TaH e€ N3MEHECHNUS;

YUUTBIBaTh KOHTEKCT W TMPEIBUICTh TPYJHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIpH
pemieHHH y4eOHOW OWOJOTHMYECKOW 3aJa4yd, aJanTHPOBaTh pEIIeHHE K MEHSIOUIMMCS
00CTOSTEILCTBAM;

OOBSICHATh TIPUYHMHBI JTOCTHXCHHS (HETOCTHIKCHHUS) PE3YJIbTATOB JIEATCIFHOCTH, /1aBaTh
OLIEHKY MTPHOOPETEHHOMY ONBITY, YMETh HAXOAUTh TO3UTUBHOE B MPOU3OIIE/IIEH CUTYallNH;

BHOCHTH KOPPEKTHBHI B JIEATEIILHOCTH HA OCHOBE HOBBIX OOCTOSITEIHCTB, N3MEHUBIIUXCS
CUTYyallui, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa SN U YCIOBHSIM;

pas3iinyaTh, Ha3bIBATh U YNPABIISATH COOCTBEHHBIMHU SMOLMSAMHU M SMOLUSAMH JIPYTHUX;

BBISIBIISITH M aHAJTU3UPOBATH IPHYUHBI IMOIIHIA;

CTaBUTH ce0sl Ha MECTO JIPYTOro 4eaoBeKa, IOHMMAaTh MOTHBBI M HAMEPEHHUS Ipyroro;

peryIupoBaTh Croco0 BEIPAKEHUS SMOIINH.

IIpunsitue ceds1 M Apyrux

OCO3HAaHHO OTHOCHUTHCS K JAPYTrOMY YEIIOBEKY, €r0 MHEHHIO;

NpU3HABaTh CBOE MPaBO Ha OIMIMOKY M TaKoe ke MpaBo Jpyroro;

OTKPBITOCTh ce0€ U APYTUM;

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBIIQJICTh CHUCTEMOH YHHBEPCAJIBbHBIX YYEOHBIX PETYJSTUBHBIX JEHCTBUH, KOTOpas
obecrieunBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTU (BHYTPEHHSAS TO3UIUS
JUYHOCTH), W O>KU3HCHHBIX HABBIKOB JIMYHOCTH (YIpaBJICHUS COOOW, CaMOIMCIUILUINHBL,
YCTOMYMBOTO OBEJCHHUS).

IIpeaMeTHbIe pe3yabTaThl OCBOSHHS IPOrPaMMBbI 110 OMOJIOTHH:
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XapaKkTepu30BaTh OMOJIOTHIO KaK HayKy O JKUBOM MpUPOJIE, Ha3bIBaTh MPU3HAKU KUBOTO,
CpaBHUBATh OOBEKTHI )KUBOM U HEKUBOM MIPUPOJIBI;

NEPEeYUCNIATh HCTOYHUKMA OHMOJOTMYECKMX 3HAHWM, XapaKTepu30BaTh 3HAUCHUE
OMOJIOTMYECKUX 3HAHMM JIJIs1 COBPEMEHHOTO YeJIoBeKa, Mpodeccuu, CBsI3aHHbIe ¢ Ononorueit (4—
5 nmpodeccuii);

IPUBOJUTH TPUMeEpBl BKiIaga poccuiickux (B ToM umcie B. WM. Bepnaackwmii, A. JI.
UmxkeBckuil) U 3apyOeXHbIX (B TOM uucie Apuctorenb, Teodpact, I'mnmokpar) ydy€HbIX B
pa3BUTHE OMOJIOTHHY;

UMETh MpeACTaBlIeHNE O BaXHEUIINX OMOJOTHYECKHX MpOIEeccax U SIBICHUSAX: MHUTaHUE,
JbIXaHKE, TPAHCIIOPT BEUIECTB, Pa3ApaXUMOCThb, POCT, pa3BUTHUE, IBUKEHUE, PA3MHOKEHHUE;

NPUMEHATh OMOJIOTMYECKHe TePMUHBI U MOHATHUS (B TOM YHCIIE: JKUBbIE Teja, OMOIOorHs,
HKOJIOTHSI, LIUTOJIOTHS, aHATOMUs, (U3HOIOTUs, OMONIOTHYECKas CUCTEeMaTHKa, KJIETKa, TKaHb,
OpraH, cHUcTéMa OpraHoB, OpPraHWU3M, BHUPYC, IBWKEHHE, NMHTaHUE, (POTOCHHTE3, [bIXaHUE,
BBIJICJICHUE, DPA3IPaKUMOCTh, POCT, Pa3MHOXKEHHE, Pa3BUTHE, cpela OOMTaHUs, MPHUPOTHOE
COOOMIECTBO, MCKYCCTBEHHOE COOOINECTBO) B COOTBETCTBHH C TOCTaBIICHHOW 3amadeil M B
KOHTEKCTE;

pasnuyath MO BHEIIHEMY BHY (M300pa)K€HUSIM), CXeMaM M OMHCAHMSM JIOsiIepHbIE U
SJICpHbIE OPTraHU3Mbl, pa3IM4YHble OUOJOTHYECKHUE OOBEKTBI: PACTEHMS, >XMBOTHBIX, TPHOBI,
JTUIIaWHUKY, OaKTEepUH, MPUPOIHBIE U UCKYCCTBEHHBIE COOOIIECTBA, B3aUMOCBSI3U OPTaHU3MOB B
IPUPOIHOM M MCKYCCTBEHHOM COOOIIECTBaX, NpeAcTaBuTeneil ¢puiopsl 1 GpayHbl IPUPOAHBIX 30H
3emuiy, naHAmadThl NPUPOIAHBIE U KYJIbTYpPHBIE;

IIPOBOAMTH ONMCAHHME OpraHu3Ma (pacTeHMs, >KMBOTHOIO) IO 3aJaHHOMY IUIaHY,
BBIJIETISITh CYIIECTBEHHBIE MPU3HAKH CTPOCHMS U MPOLECCOB KU3HEAEATEIbHOCTH OpPraHU3MOB,
XapaKTepU30BaTh OPraHU3Mbl KaK Teja *KHBOW MPHUPOJIBI, MEPEUUCIIATh OCOOCHHOCTH PAacTEeHUH,
KUBOTHBIX, TPHOOB, JIMIIAITHUKOB, OAKTEPHUl U BUPYCOB;

pacKphIBaTh MOHATHE O cpele oOuTaHHs (BOJHOW, HAa3eMHO-BO3AYLIHOHM, MMOYBEHHOH,
BHYTPUOPTaHU3MEHHOM), YCIOBUSX Cpebl OOUTaHUS;

NPUBOJUTH TPHUMEPHI, XapaKTEePU3YIOIIME MPUCHOCOOIEHHOCTh OPraHU3MOB K Cpefe
oOuTaHMsl, B3aUMOCBSI3U OPraHU3MOB B COOOIIECTBAX;

BBIJICJIATh OTJIMYUTENbHBIE TPU3HAKH TPUPOJHBIX U UCKYCCTBEHHBIX COOOIIECTB;

apryMEeHTHPOBAaTh OCHOBHBIE IMpaBUja TMOBEICHHS 4elIOBEeKa B NMPUPOAE U OOBACHATH
3HAYEHUE  MPHUPOJOOXPAHHOM  JEATEIILHOCTH  4YellOBeKa, AaHaJM3UpoBaTh  TIJI00abHBbIC
HKOJIOTMYECKUE TIPOOIIEMBI;

pacKpBIBATh POJIb OMOJIOTUH B MPAKTUUYECKON AEATEIbHOCTH YEIOBEKa;

JIEMOHCTPHUPOBATh Ha KOHKPETHBIX MPHUMEpax CBSI3b 3HAHUN OMOJIOTHMHU CO 3HAHUSMHU I10
MaTeMaTHKe, IPEAMETOB T'YMaHUTAPHOTO IUKJIA, PA3JINYHBIMU BUJAMH HCKYCCTBA;

BBITIOJIHATH NMPAaKTUYECKUE pabOThl (MOUCK MHPOPMAIMK C UCIOJIB30BaHUEM PA3IUYHBIX
MCTOYHUKOB, ONMCaHME OpraHM3Ma 10 33aJaHHOMY IUIaHy) U JabopaTopHble paboThl (pabdoTta ¢
MHUKpPOCKOIIOM, 3HaKOMCTBO C pa3JIMYHBIMU CHOCOOAMM H3MEpPEHUS U CpPAaBHEHUS IKHUBBIX
00BEKTOB);

MPUMEHSATh METOJIbI Omosiornu (Habt0IeHne, ONMUCaHue, KiacCHU(UKAIUs, WU3MEPEHHE,
HKCIEPUMEHT): TPOBOJUTH HAOIIOJACHHUS 32 OpraHU3MaMHu, OMUCHIBATh OMOJIOTHYECKHE OOBEKTHI,
MPOLECCHl U SIBJICHUSA, BBIMOJHATH OMOJOTHYECKHM PHUCYHOK M H3MepeHue OHOJIOTMYECKUX
00BEKTOB;

BJaJeTh NpuéMamMu paboOThl C JIYNOH, CBETOBBIM U LU(POBBIM MHKPOCKONAMHU IPHU
paccMaTpUBaHUK OMOJIOTMYECKUX OOBEKTOB;

coOnrofaTh mpaBuia 0Oe30MacHOTrO Tpyla Hpu padore ¢ y4eOHbIM U J1a00paTOPHBIM
000pyJIOBaHUEM, XHMHYECKOM MOCY/OM B COOTBETCTBUM C HMHCTPYKUUSIMH Ha YpOKE, BO
BHEYPOUHOM J1€ATEIbHOCTH;

UCIIOJIb30BaTh NP BBIMOJIHEHUH YUeOHBIX 3a/laHUI Hay4HO-MOMYJIIPHYIO JIUTEPATYypy IO
OuoI0ruH, CIpaBOYHbIE MaTepualbl, pecypcel HTepHeTa;

CO3/1aBaTh NHCbMEHHBIC U YCTHBIE COOOIIEHMS, HWCHONb3Yys IOHATUHHBINA ammapar
M3y4aeMoro pasjesa OuoJIoTuu;
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XapaKTepu30BaTh OOTaHUKY Kak OMOJIOIMYECKYI0 HAyKy, €€ pa3/esbl U CBSI3U C APYTUMU
HayKaMH U TEXHUKOM;

NPUBOIUTH NpPUMEPHl BKJIana poccuiickux (B Tom umcie B. B. Jokywaes, K. A.
Tumupsizes, C. I'. HaBammn) u 3apy0exxnbix yu€HbiX (B ToM uucie P. ['yk, M. Manenuru) B
pa3BUTHE HAYK O PaCTEHUSX;

OPUMEHSATH OMOJIOTHYECKUE TEPMHHBI U MOHATHS (B TOM 4HCcie: O0TaHUKa, pacTUTEIbHAS
KJIETKa, pacTUTENIbHas TKaHb, OpPraHbl PAacTeHMI, CHCTEMa OpPraHOB PAacTEHHUS: KOpPEHb, MoOer
IIOYKa, JIUCT, BHUJIOM3MEHEHHBIE OpPraHbl, LBETOK, IUIOJA, CEMs, PACTUTEIbHBIH OpraHHU3M,
MUHEpaJbHOE MHTaHue, (OTOCHUHTE3, JbIXaHHE, pOCT, pa3BUTUE, pPA3MHOXKEHHE, KIIOH,
pa3apaKuMoOCTh) B COOTBETCTBHUHM C ITOCTABJIEHHON 3a/1a4eil U B KOHTEKCTE;

ONMCHIBATh CTPOCHUE M KHU3HEACATEIbHOCTh PACTUTEIILHOTO OpraHu3Ma (Ha mpuMepe
MOKPBITOCEMEHHBIX MJIH IIBETKOBBIX): MOTJIOMIEHUE BOJIBI U MUHEpAIbHOE MUTaHUE, (POTOCUHTES,
JbIXaHKEe, TPAHCIIOPT BEIIECTB, POCT, Pa3MHOKEHUE, Pa3BUTHE, CBSI3b CTPOCHUSI BETETATUBHBIX U
TCHEPATUBHBIX OPTraHOB PACTCHUHN C UX (PYHKIUSAMH;

pa3nuyaTh M ONKMCHIBATh JKMBBIE M TepOapHble SK3EMIUIIPbl PAaCTEHUIl MO 3aJlaHHOMY
IUIaHy, YacTH pPACTCHMA N0 M300paXKeHUsM, CXeMaM, MOJCSAM, MYyJDKaMm, pelbepHBIM
TabauILaM;

XapaKTepU30BaTh IPU3HAKN PACTEHUH, YPOBHU OpPraHU3allMy PaCTUTEIBHOIO OPraHU3Ma,
4acTU PacTeHUM: KJIETKHU, TKaHHU, OpraHbl, CUICTEMbI OPTaHOB, OPTaHU3M;

CpaBHUBATh PaCTUTENbHbIC TKAHU U OpPraHbl PACTEHUN MEXIy COOOM;

BBITNIOJHATh TNpakTU4Yeckue U jaboparopHble pabOThl MO0 MOP(OIOrUH U (HU3HOIOTHH
pacTeHuif, B TOM uucie PabOThl C MHMKPOCKONOM C TOCTOSHHBIMH ((DUKCUPOBAHHBIMH) U
BPEMEHHBIMU MHKpOIpEnapaTaMy, Ucciea0BaTelbCcKiue paboThl C UCIIOIB30BaHUEM NPUOOPOB U
MHCTPYMEHTOB LI (PPOBOIi 1abOpaTopuH;

XapaKTepU30BaTh MPOILECCHl KU3HEACSATEIbHOCTH PACTEHUH: TOIJIOIIEHWE BOJBI U
MHUHEpaJIbHOE MUTaHUE, (OTOCHHTE3, JbIXaHHE, POCT, Pa3BUTHE, CHOCOOBI €CTECTBEHHOI'O MU
HCKYCCTBEHHOT'O BEreTATUBHOTO pPa3MHOXEHMs, CEMEHHOE pa3MHOXKeHHe (Ha TmpuMmepe
MTOKPBITOCEMEHHBIX, WJIN [IBETKOBBIX);

BBISIBJISITh NTPUUMHHO-CJIEICTBEHHBIE CBSI3M MEXKIY CTPOCHMEM W (YHKIMSIMH TKaHEH U
OpPraHOB PACTEHUM, CTPOCHUEM U KM3HENEATEIbHOCTHIO PACTEHNUI;

KJIaCCU(PUIIMPOBATh PACTECHUS M UX YACTH 1O Pa3HbIM OCHOBAHUSIM;

OOBSICHATh POJIb PACTEHWM B MPHUPOJEC W KU3HU YeJOBEKa: 3HaueHUe (POTOCHHTE3a B
MPUPOJIE U B JKU3HU YEJIOBEKAa, OMOJOrMYEeCKOe M XO3MCTBEHHOE 3HAYeHHE BUJOM3MEHEHHBIX
00EroB, X03iCTBEHHOE 3HAUCHHE BET€TaTUBHOIO Pa3MHOKEHHUS,

IPUMEHATh TOJyYEHHbIE 3HAaHUS MJI BBIPAIIMBAHMUS U PA3MHOXKEHHS KYJIbTYPHBIX
pacTeHui;

UCIIOJIb30BaTh METOJIbI OMOJIOTHH: MPOBOJUTH HAOJNIOIEHUS 32 PACTEHUSIMH, ONMHCHIBATh
pacTeHus U UX 4acTH, CTAaBUTh MIPOCTEUIIINE OMOIIOTHUECKHE OIBITHI U AKCTIEPUMEHTHI;

coOnroAaTh mpaBuia 0€30MacHOTO Tpyla Hpu padore ¢ y4eOHbIM U J1a00paTOPHBIM
000pyJIOBaHUEM, XUMHUYECKOW MOCYJI0W B COOTBETCTBUH C MHCTPYKIHMSIMH Ha YpPOKE M BO
BHEYPOUHOM J1€ATEIbHOCTH;

JIeMOHCTPHPOBATh HAa KOHKPETHBIX MPUMEPAxX CBs3b 3HAHUWA OMOJIOTMU CO 3HAHUSIMHU IO
MaTemaTHke, reorpaduu, TEXHOJIOTHH, ITPEIMETOB T'YMaHUTAPHOTO IIUKJIA, Pa3IMYHBIMU BUJAMU
HCKYCCTBa,

BIafeTh npuéMamMu paboTel ¢ Ouosornyeckoil wuHOpMmanuei: (GopmyarpoBaTh
OCHOBAaHUS NS M3BJICYEHHS U 000O0meHHs HHOpMaMM W3 JBYX HCTOYHHUKOB,
peoOpa3oBbIBaTh HHPOPMAIMIO U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO;

cO3/1aBaTh NHCbMEHHBIC W YCTHBIE COOOIICHMS, HWCHONb3Yys IOHATUHHBINA ammapar
M3y4aeMoro pasjeia Ouoyoruy;

XapaKTepu30BaTh MPUHIUNBI KIaCCU(PUKAIMM PACTEHHH, OCHOBHBIC CHCTEMaTHYECKUE
Ipynnbl  pacTeHUd (BOAOPOCIH, MXH, IUIAYHBI, XBOIIM, MAaMOPOTHUKH, TOJOCEMEHHBIE,
MOKPBITOCEMEHHBIE MJTH 1IBETKOBBIE);
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MPUBOIUTH MPUMEPHI BKIIaAa poccuiickux (B ToM umcie H. Y. Basuios, 1. B. Muuypun)
u 3apyoexHbix (B ToM unciae K. Jlunneii, JI. [Tactep) yu€HbIX B pa3BUTHE HAyK O pacTEHHSIX,
rpubax, IUIaiHuKaxX, OaKTepUsX;

NPUMEHATh OMOJIOTHUECKUE TEPMHUHBI U TMOHATUSA (B TOM uucie: OOTaHUKA, HKOJOTHS
pacTeHuid, MUKOJIOTHsI, OaKTEpHOJIOTHsI, CUCTeMaTHKa, [IapCTBO, OTAEN, Kiacc, CEMEHCTBO, PO/,
BUJ, KM3HEHHas (opMa pacTeHHW, cpeAa OOWTaHWs, PACTUTENBHOE COOOIIECTBO, BBICIINE
pacTeHus, HHU3IIME DPACTEHUs, CIIOPOBbIE PACTEHHUS, CEMEHHbIE PAaCTE€HHUs, BOJOPOCIH, MXH,
IUIayHbI, XBOLIM, NAMOPOTHUKH, TOJIOCEMEHHBIE, IOKPHITOCEMEHHbIE, OaKkTepuu, TpuoHI,
JUIIaHUKNA) B COOTBETCTBUH C ITOCTABJIEHHOM 3a/1aueil U B KOHTEKCTE;

pas3InyaTh ¥ OMHMCHIBATh XKHUBBIE U FepOapHbIe SK3eMIUISIPhl PACTEHHI, YaCTH PacTEHHH 1o
M300pKECHHUSIM, CXeMaM, MOJEeNsAM, MyJisDKaM, penbedHbpIM — TabmunaM, TpuUOBI  TIO
n300paKeHUM, CXeMaM, MyJIshkaM, OaKTepru M0 N300paXKEeHUIM;

BBISIBJISITH  MPU3HAKW  KJIACCOB  IOKPHITOCEMEHHBIX WJIM  IIBETKOBBIX, CEMEHCTB
JIBYJIOJIBHBIX U OJJTHOJIOJIHBIX PACTEHUM;

OTpeeNATh CHUCTEMaTHYECKOEe IIOJIOKEHHE PACTUTENbHOTO oOpraHu3Ma (Ha mnpuMepe
MTOKPBITOCEMEHHBIX, WJIN [IBETKOBBIX) C IOMOIIBIO ONPEACINUTEIILHON KapTOUKH;

BBIMIOJHATh TMpPAKTUYECKUe U JiabopaTopHble pabOThl MO CHUCTEMAaTHKE pPAacTEeHUM,
MHUKOJIOTUM W MHKpPOOHOJOTMH, B TOM YHCIE PAaOOTBI C MHUKPOCKOIOM C TOCTOSHHBIMHU
(pukcupoBaHHBIMM) M BPEMEHHBIMH MHUKpOIIpenapaTaMH, HCCIeI0BaTeIbCKUE paboThl C
UCTOJIb30BaHUEM ITPUOOPOB U MHCTPYMEHTOB IM(POBOIi TabopaTopuu;

BBIICTISITh CYIIECTBEHHBIE MPHU3HAKUW CTPOCHUA U JKU3HENCATENIBHOCTH paCTEeHUH,
OaxTepuit, rpuOOB, JIUIITAHUKOB;

POBOAMTH ONHCAHME U CpaBHUBATh MEXJIy COOOW pacTeHus, IpuObl, JHUIIANHHKHY,
OakTepuu Mo 33JJaHHOMY IIaHY, JIeaTh BHIBO/IbI HA OCHOBE CPAaBHEHMUS,

OIMCHIBATh YCIOKHEHUE OpraHU3allMK PAaCTEHUH B XO€ 3BOJIOLUN PACTUTEILHOTO MUpPa
Ha 3emuie;

BBISIBJISITH  YEPTHl IPHUCIIOCOOJICHHOCTH pPACTEHUN K cpeAe OOUTaHUs, 3HAuYCHUE
HKOJIOTHUECKUX (DaKTOPOB [T PACTECHUIA;

XapaKTepU30BaTh PaCTUTENbHbIE COOOIIECTBA, CE30HHBIE U MOCTYNAaTEIbHbIE U3MEHEHUS
pPacTUTENBHBIX COOOIIECTB, PACTUTEIBHOCTD (PACTUTEIBHBII TOKPOB) MPUPOTHBIX 30H 3eMIIH;

NPUBOJUTH TMPUMEPHl KYJIbTYPHBIX pAcCTeHMH W HMX 3HAY€HHE B JKU3HHM 4YeJIOBEKa,
MIOHMMATb [TPUUMHBI ¥ 3HATh MEPHI OXPAHbI PACTUTEIBLHOIO MUpa 3€MJIH;

packpblBaTh poJIb pacTeHU#, TIpubOB, JHUIIANHUKOB, OakTepuil B MPHUPOJHBIX
cooO1iecTBax, B X035HCTBEHHO! JEATEIbHOCTH YeJI0BEKa U €ro MOBCEIHEBHOM KU3HM;

JIEMOHCTPHUPOBATh Ha KOHKPETHBIX MPHUMEpax CBI3b 3HAHUU MO OMOJIOTMU CO 3HAHUSMU
[0 Maremartuke, (u3ukKe, reorpaguu, TEXHOJOTHH, JUTEpaType, U TEXHOJOTHH, IMPEIMETOB
TYMaHUTApHOTO IMKJIA, Pa3IMYHBIMUA BUJJAMU UCKYCCTBA;

UCIIOJIb30BaTh METO/IbI OMOJIOTHH: TPOBOIUTH HAOIOIEHHS 32 PAaCTEHUSIMU, OaKTepUsIMHU,
rpubamu, JUIIAWHUKAMH, OMUCHIBATH MX, CTaBUTh MPOCTEUIINE OHOJIOTHMYECKHE OMBITHI U
9KCIIEPUMEHTHI;

coOnrofaTh mpaBuia 0Oe30MacHOTrO Tpyla Hpu padore ¢ y4eOHbIM U J1a00paTOPHBIM
000pyJIOBaHUEM, XUMHUYECKOW MOCYJI0W B COOTBETCTBUH C MHCTPYKIHMSIMH Ha YpPOKE M BO
BHEYPOUHOM J1€ATEIbHOCTH;

BIajeTh MnpuéMaMu paboTel ¢ uHpopManuei: (opMynupoBaTh OCHOBAaHHS JUIS
u3BJIedeHUsI U 00001eHNs] HHPOPMAIIUU U3 HECKOJIBKUX MCTOYHHKOB (2—3), mpeoOpa3oBbIBaTh
MH(POPMALIMIO U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh NHCbMEHHbIE W YCTHBIE COOOIICHMS, MCIONb3Yysl MOHATUHHBIA ammapaT
U3y4yaeMoro pasjena OWOJIOTHM, CONPOBOXKIATh BBICTYIUIGHHE TNIpe3eHTalued ¢ yd&Tom
0COOEHHOCTEH ayIMTOpUN 00YUaAIOIIUXCS;

XapaKTepu30BaTh 300JI0THIO KaK OMOJIOTHYECKYI0 HayKy, e€ pa3iesbl U CBSI3b C APYTUMHU
HayKaMU U TEXHUKOM;

XapaKTepu30BaTh NPUHIMIBI  KIacCU(UKAMM KUBOTHBIX, BHJI KaKk OCHOBHYIO
CUCTEMaTUYECKYI0 KaTeropHuio, OCHOBHbIE CHCTEMAaTHUECKHUE TPYIIIbI )KUBOTHBIX (TPOCTEHIIINE,
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KHIIEYHOIOJOCTHBIE, IJIOCKHE, KPYyTjble M KOJIbYaTbhle 4YEpBU, UYJICHHUCTOHOTHE, MOJUIIOCKH,
XOpJOBBIE);

IPUBOJIUTH NMpUMEpbl BKiIana poccuiickux (B Tom uucie A. O. Kopanesckuii, K. U.
CkpsabuH) u 3apyOexsbix (B Tom uucie A. JleBenryk, XK. KioBne, D. ['ekkenp) ydéHbIX B
pa3BUTHE HAYK O )KUBOTHBIX;

OPUMEHATh OMOJIOTUYECKUE TEPMUHBI M TOHATHS (B TOM YHCIE: 300JI0THS, HKOJOTHS
KUBOTHBIX, 3TOJIOTUS, MaJIC0300JI0THs, CUCTEMaTHKa, LApPCTBO, THUII, OTPSJ, CEMEUCTBO, PO/,
BUJl, KUBOTHAsl KJIETKa, )XMBOTHAs TKaHb, OpraH >XMBOTHOI'O, CUCTEMbl OPraHOB YKMBOTHOTO,
KUBOTHBII OpraHu3M, MHUTaHUE, JbIXaHHWE, POCT, Pa3BUTHE, KPOBOOOpAIEHHE, BBIJEIICHUE,
oropa, JABIKEHHE, pa3MHOXEHHE, MapTEeHOreHe3, pa3pakUMOCTb, pedIieKC, OpraHbl 4yBCTB,
MOBEJICHNE, cpela OOWTaHWsA, MPHUPOIHOE COOOIECTBO) B COOTBETCTBUU C TIOCTABJICHHOW
3aJa4el U B KOHTEKCTE;

packpbIBaTh OOIIME MPU3HAKU KUBOTHBIX, YPOBHU OpraHU3al[Mi )KUBOTHOI'O OpPraHU3Ma:
KJIIETKH, TKaHU, OpPraHbl, CACTEMbI OPTaHOB, OPTaHU3M;

CpaBHMBATb KUBOTHbBIE TKAHU M OpraHbl KUBOTHBIX MEXKIY COOOM;

OIMCHIBAaTh CTPOEHHUE U JKU3HEIAEATEIBHOCTD )KUBOTHOTO OPTaHU3Ma: ONOpY U JIBUKEHUE,
MUTaHWE W TMHIIEBAapEHUE, [bIXaHWE M TPAHCIOPT BEILECTB, BbBIJCICHUE, PETYJIALUI0 U
MIOBE/ICHNE, POCT, PA3MHOKEHUE U PA3BUTHE;

XapaKTepu30BaTh MIPOLIECCHI KU3HEAESITETbHOCTU YKUBOTHBIX U3y4aeMbIX
CUCTEMAaTUYECKUX TpYMNIL: ABW)KEHHE, NHUTAHUE, IbIXaHHE, TPAHCIOPT BEILECTB, BbIACICHUE,
pEryJIsiLtIo, MOBEACHNUE, POCT, pa3BUTHE, PA3MHOXKECHHE;

BBISBJISITh [TPUUMHHO-CIIEICTBEHHBIE CBSI3M MEXIY CTPOEHHEM, XKU3HEAEATEIBbHOCTBIO U
cpenoif 00UTaHus )KMBOTHBIX U3y4YaeMbIX CUCTEMATUYECKUX TPYIII;

pa3nuyaTh U ONUCHIBATH >KMBOTHBIX M3Y4Ya€MbIX CHUCTEMATHYECKUX TPYII, OTAEIbHBIC
OpraHbl M CHCTEMbl OpPraHOB IO CXE€MaM, MOJENAM, MYJsDKaM, pelabe@HBIM TaOIHiaM,
MPOCTEUIINX — MO U300PAKEHUSAM;

BBISIBJISITh TNPU3HAKU KJIACCOB YJIEHHUCTOHOTUX M XOPAOBBIX, OTPSAOB HACEKOMBIX U
MJIEKOTUTAIOIINX;

BBIMIOJHATh MpPaKTHUECKWe U JiabopaTopHble paboThl MO MOPQOJIOTHUH, aHATOMUH,
(U3MOTIOTHH U MOBEIEHHUIO )KUBOTHBIX, B TOM YHCJEe pabOThl ¢ MUKPOCKOIIOM C IOCTOSHHBIMU
(pukcupoBaHHBIMM) M BPEMEHHBIMH MHUKpOIIpenapaTaMH, HCCIeI0BaTeIbCKUE paboThl C
MCITOJIb30BaHUEM ITPUOOPOB U MHCTPYMEHTOB IM(POBOIi TabopaTopuu;

CpPaBHMBATh NPEJCTaBUTENEH OTAEIbHBIX CUCTEMAaTUYECKUX TPYII KUBOTHBIX U JAeNaTh
BBIBOJIbI HA OCHOBE CPABHEHNS;

KJIaCCU(DUITMPOBATH )KUBOTHBIX HA OCHOBAHWN OCOOEHHOCTEH CTPOCHUS;

OIMCHIBATh YCIOKHEHUE OPraHU3allii KUBOTHBIX B XO/I€ 3BOJIOLMY )KMBOTHOTO MHpa Ha
3emie;

BBISIBIISITH  YEPTHl NPUCHOCOOJIEHHOCTH KMBOTHBIX K Cpele OOWTaHus, 3HaueHUe
HKOJIOTMYECKUX (PAKTOPOB JIJIs JKUBOTHBIX;

BBISIBJISITH B3aUMOCBSI3M )KMBOTHBIX B IPUPOJHBIX COOOIIECTBAX, LIETH MUTAHUS;

YCTaHABIMBATh B3aMMOCBSA3M JKMBOTHBIX C PACTEHUSIMM, Ipudamu, IUIIAWHHUKAMU U
0aKkTepUsMHU B IIPUPOIHBIX COOOIIECTBAX;

XapaKTepU30BaTh JKMBOTHBIX MPHUPOJHBIX 30H 3€MJIM, OCHOBHBIE 3aKOHOMEPHOCTH
pacnpoCTpaHEHUs! )KUBOTHBIX I10 TUIAHETE;

PacKpbIBaTh POJIb )KUBOTHBIX B MPUPOJHBIX COOOIIECTBAX;

pacKpbIBaTh pOJIb JOMAIIHUX U HENPOIYKTHUBHBIX JKUBOTHBIX B JKM3HM YEJIOBEKA, POJIb
MIPOMBICIIOBBIX JKMBOTHBIX B XO3SWCTBEHHOW MAESITEIBbHOCTH YEJIOBEKa M €ro IMOBCEIHEBHOM
KHU3HH, OOBSICHATH 3HAUCHHE KUBOTHBIX B IPUPOJIC U )KU3HU YETIOBEKA;

UMETh NMPEACTABIEHUE O MEPOIIPUITUSAX IO OXpaHe )KUBOTHOIO MUpa 3eMII;

JIeMOHCTPHPOBATh HAa KOHKPETHBIX MPUMEPAxX CBs3b 3HAHUU MO OMOJOTMU CO 3HAHUSAMHU
0 MaTemaTuke, (PU3MKe, XUMHUH, Teorpaduu, TEXHOJIOTHH, IPEIMETOB TYMaHUTAPHOTO LIUKJIIOB,
pa3IMYHBIMM BUJIaMU UCKYCCTBA;
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UCIIOJIb30BaTh METOJIbI OMOJIOTMH: MPOBOJIUTH HAOIO/IEHUS 3a KUBOTHBIMHU, OMHCHIBATH
KHMBOTHBIX, UX OpPTraHbl U CHCTEMbl OPIaHOB; CTABUTh MPOCTEHIINEe OHMOJOTMYECKUE OMBITHI U
SKCIIEPUMEHTHI;

coOuro/iaTh MpaBmiia 0e30MacHOro TpyAa MpH paboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM
000py/I0BaHUEM, XUMHYECKON IOCY/I0il B COOTBETCTBUM C HMHCTPYKIUSIMU Ha YpPOKE U BO
BHEYPOYHOH J1€ATENbHOCTH;

BIaAeTh MnpuémMamMu paboTel ¢ HHPOpMalue: ¢GopMyIupoBaTh OCHOBAHUS IS
U3BJIeUEHHsT 1 00001eHnss HQOpMAIIMKM U3 HECKONBKHUX (3—4) MCTOYHUKOB, NMPeoOpa30BbHIBATh
MH(GOPMAIIMIO U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh NHCbMEHHBIC M YCTHBIE COOOIICHMS, HWCHONb3Yys MOHATUHHBINA ammapar
M3y4aeMoro paszena OWOJIOTHH, CONPOBOKIATh BBICTYIUIGHHWE TMpe3eHTalel ¢ ydérom
0COOEHHOCTEH ayTUTOPUN 00YUarOIIUXCS.

[IpenMeTHbIe pe3yabTaThl OCBOEHMS MPOrpaMMBbl MO OMOJOTHMH K KOHIy oOydeHus ¢ 9
Knacce:

XapaKTepu30BaTh HAyKHM O 4YeJIOBEKE (AHTPOMOJIOTHIO, aHATOMUIO, (PU3UOJIOTHIO,
MEIULMHY, TUTUEHY, SKOJOTMIO YEJIOBEKA, MCUXOJIOTHIO) M UX CBS3U C JIPYTMMH HayKaMH M
TEXHHUKOM;

OOBSICHATH TOJIOKEHHE YEJIOBEKA B CUCTEME OPraHHMYECKOT0 MHpA, €ro MPOUCXOXKACHUE,
OTJIMYHUS YEJIOBEKA OT )KMBOTHBIX, PUCIIOCOOIEHHOCTD K Pa3IMYHBIM SKOJIOTMYECKUM (pakTopam
(uestoBeueCKUe pachl M aJalTUBHBIC THUIIBI JIFOAEH), POJCTBO YEIOBEUYECKUX pac;

MPUBOJIUTH NMPUMEPHI BKiIaja poccuiickux (B Tom uucie U. M. Ceuenos, U. I1. I1aBnos,
. 1. Meunukos, A. A. Yxtomckuid, I1. K. Anoxun) u 3apy0exHbix (B ToMm uncie Y. ['apseit, K.
bepnap, JI. Tlactep, Y. JlapBuH) y4€HBIX B pa3BUTHE NPEACTABICHUNU O TMPOUCXOKICHUH,
CTPOEHMH, KU3HEAESITEIbHOCTH, IOBEIEHNH, SKOJIOTUH YEJIOBEKA,

MPUMEHATh OUOJIOTMYECKHE TEPMHUHBI U MOHATHUS (B TOM YHCIIE: IIUTOJIOTHS, TUCTOJIOTHS,
aHAaTOMHUSI YeJIOBEKa, (PU3MOJIOTHS 4YellOBeKa, I'MTUeHa, aHTPOIOJIOTHs, SKOJOTHS YelloBeKa,
KJIeTKa, TKaHb, OpraH, CICTeMa OpPraHoB, IUTAaHUE, JbIXaHHe, KpOBOOOpallieHne, OOMEH BELIECTB
U TNpEeBpallleHUue dHEPIuu, IBUKEHHUE, BBIIEICHHUE, POCT, Pa3BUTHE, NIOBEICHUE, PAa3MHOXKEHUE,
pa3apaKuMoOCTh, PETYJSILUS, TOMEOCTa3, BHYTPEHHsS cpelja, UMMYHHUTET) B COOTBETCTBHM C
IIOCTaBJIEHHON 3a/1a4eil U B KOHTEKCTE;

MPOBOAMUTDH OINKCAHUE IO BHEUIHEMY BHAY (M300pa)keHHIO), cXeMaM OOLIUX MPU3HAKOB
OpraHu3Ma 4eJIOBEKa, YPOBHEW €ro OpraHu3alluu: KJIETKH, TKaHU, OpraHbl, CHCTEMbl OpraHOB,
OpraHu3M;

CpPaBHMBATh KJIIETKH Pa3HbIX TKAHEH, TPy TKAHEH, OpraHbl, CACTEMbI OPIaHOB YEJIOBEKA;
MIPOLIECCHI KUZHEACSITETLHOCTH OpraHi3Ma 4eoBeKa, /1e1aTh BHIBO/IbI HA OCHOBE CPaBHEHMS,

pa3nnyath OWOJIOTMYECKH AaKTHBHbBIE BelIecTBAa (BUTAMHHBI, (DEPMEHTHI, TOPMOHBI),
BBISIBJISITH UX POJIb B IIpoLiecce 0OOMEHa BEIIECTB U MPEeBpallleHusl YHEPTHH;

XapaKTepu30BaTh OMOJIOIMYECKHE MPOIecChl: 0OMEH BEIECTB M MpEeBpallleHHe YHEepruy,
MUTaHUEe, JbIXaHUE, BBIJCIIEHUE, TPAHCIOPT BEIIECTB, ABUKEHHE, POCT, PEryssuus (yHKIH,
UMMYHHTET, IOBEJEHUE, PA3BUTUE, PA3MHOKEHHE YEIIOBEKA;

BBISIBJISITh IPUYMHHO-CIICJCTBEHHBIE CBS3H MEXKAY CTPOECHHEM KJIETOK, OpPraHOB, CUCTEM
OpPraHOB OpraHu3Ma YelloBeKa W MX (DYHKIHMSIMH, MEXIY CTPOCHUEM, KHU3HEICATEIbHOCTHIO U
cpenoi 0OUTaHMsI YETIOBEKa;

OPUMEHATh OHOJOTMYECKHE MOJAETH JUIsl BBISBICHUS OCOOEGHHOCTEH CTpOeHHs H
(GyHKIIMOHUPOBAHUS OPTraHOB U CUCTEM OPraHOB UEIOBEKa,

OOBSICHATh HEUPOTYMOPAJIbHYIO PETYIISAILHUIO MPOLIECCOB XKU3HEIEATSIbHOCTH OpraHu3Ma
4eJI0BEKa;

XapaKTepu30BaTh U CpPaBHUBATh O€3yCIIOBHBIC U YCIOBHBIE Pe(IEKChI, HACIEICTBCHHbIC
U HEHACJIeZICTBEHHbIE MPOrpaMMbl MOBEACHHS, OCOOEHHOCTH BBICIIEH HEPBHOM NEATEIbHOCTH
YeJIOBEeKa, BHUJBI MOTPEOHOCTEH, MaMATH, MBIILICHUS, PEYd, TEMIEPAaMEHTOB, AMOILMH, CHa,
CTPYKTYpY (DYHKIMOHAJIBHBIX CHCTEM OpraHM3Ma, HAlpaBJICHHBIX Ha JIOCTHXKEHHE IOJIE3HBIX
MPUCTIOCOOUTENBHBIX PE3yIbTATOB;
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pasnuyaTh HacJeICTBEHHBbIE M HEHACHEACTBEHHbIE (MH(PEKIMOHHbIE, HEMH(DEKIIUOHHBIE)
3a00JIeBaHUsl YEJIOBEKa, OOBSACHATH 3HAUYEHHE Mep NPOPWIAKTUKM B MPEIyNPEeKICHUU
3a00JIEBaHNH YEJIOBEKA;

BBIMOJIHATh TPAaKTUUYECKUe U JabopaTopHble paboThl MO MOP(HOJIOTUH, AHATOMUH,
(Gbu3MONOrNY U TMOBEJEHUIO YEJIOBEKa, B TOM YHCIe PabOThl ¢ MUKPOCKOIIOM C MOCTOSSHHBIMU
(¢uxcupoBaHHBIMH) ¥ BpPEMEHHBIMH MMKpOIIpernapaTaMu, HcciaeloBaTelbckiue paboThl ¢
MCIOJIb30BaHNEM IPUOOPOB M UHCTPYMEHTOB LIU(poBoOIi 1aboparopuu;

pelaTh KaueCTBEHHBIE M KOJIMYECTBEHHBIE 33Jaud, HCIOJb3Yys OCHOBHBIE IOKa3aTelu
3/I0pOBBS YENIOBEKA, MPOBOJIUThH PACUETHI U OLIEHUBATh MOJTYYCHHbIC 3HAUCHHUS;

apryMEHTHPOBaTh OCHOBHBIE NMPHUHIIMIIBI 37J0POBOT0 00pas3a KM3HHU, METOJbI 3aIIUTHl U
YKpEIUIEHUsI 370pOBbsl 4elloBeKa: cOajJaHCHUPOBAaHHOE MHUTaHUE, COOJIOJCHHE MpPaBHI JIMYHON
TMTHEHbI, 3aHATUS (U3KYJIBTYpOHl M CIOPTOM, palMOHajdbHAas OpraHu3alus Tpyda |
MOJIHOLIEHHOTO OT/bIXa, TO3UTUBHOE SMOIIMOHAIBHO-TICUXUYECKOE COCTOSHUE;

UCIIOJIb30BaTh NMPHOOPETEHHBIE 3HAHUS U YMEHUS JUIs COONIOIEHUs 3/10pOBOro o0pasa
KHU3HU, cOATaHCUPOBAHHOIO MUTAHUs, (U3NUYECKOW aKTHBHOCTH, CTPECCOYyCTONYMBOCTH, MJIS
UCKJIIOYEHMSI BPEHBIX PUBBIUEK, 3aBUCUMOCTEN;

BJaJIeTh TNpUEMAMHM OKa3aHUS MEpPBOM IOMOIIM YeJIOBEKY IpH TMOTEpEe CO3HaHUS,
COJJHEYHOM H TEIJIOBOM YJIape, OTPABJICHWH, YTOIUIEHHHM, KPOBOTEYEHHH, TPaBMax MSATKUX
TKaHEeH, KOCTeH CKeJleTa, OpraHOB YyBCTB, 0)KOT'aX U OTMOPOXKEHHUSX;

JEMOHCTPUPOBaTh Ha KOHKPETHBIX IpUMEpax CBS3b 3HAHUM HAyK O YEJIOBEKE CO
3HAHUSMHU MPEJIMETOB E€CTECTBEHHO-HAYYHOTO M T'YMaHUTApHOTO IMKJIOB, Pa3jMYHBIX BUJOB
HCKYCCTBA, TEXHOJIOTUH, OCHOB 0€30MaCHOCTH KU3HECSITEIbHOCTH, (PU3UUECKOM KyIbTYpHI;

UCIIOJIB30BaTh METOJbI OuoJIoruu: HaOMI0AaTh, W3MEPATh, ONHCHIBATH OPraHU3M
YeJl0OBEKa M TPOLECCHl €ro JKU3HEIEATENBHOCTH, IPOBOAUTH IPOCTEHIINE HCCIECIOBAHUS
OpraHu3Ma 4yesnoBeKa U OOBACHATh UX PE3yJIbTaThl;

coOurofiaTh MpaBmiia 0e30MacHOro TpyjAa MpH paboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM
000py/1I0BaHHEM, XUMHYECKON IOCY/I0il B COOTBETCTBUM C HHCTPYKIUSIMU Ha YpPOKE U BO
BHEYPOYHOH J1€ATENbHOCTH;

BIaAeTh mnpuémMamMu paboTel ¢ HHPoOpMaIMe: ¢GopMyIupoBaTh OCHOBAHUS IS
U3BJICUEHUs] U 00001eHns UHGOPMAIIMK U3 HECKOJIBKUX (4—5) MCTOYHMKOB; MPeoOpa30BbIBATh
MH(GOPMaLIMIO U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

cO3/1aBaTh MHCbMEHHBIC U YCTHBIE COOOIIEHMS, HWCHONb3Yys IOHATUHHBINA ammapar
W3Y4YEHHOTO paszjena OWOJIOTUH, CONPOBOXKIATh BBICTYIUICHHE TIpe3eHTalued ¢ y4eérom
0COOEHHOCTEH ayTUTOPUN 00YUarOIUXCS;

BBIICTISAITh CYIIECTBEHHBIE TNPU3HAKU OHOJIOTMYECKUX OOBEKTOB (BUAA, SKOCUCTEMBI,
6uocdepsl) 1 MPOLIECCOB, XapaKTEPHBIX JJIs1 COOOILECTB KUBBIX OPraHU3MOB;

apryMeHTHPOBAaTh, MPUBOJIUTH J0Ka3aTeIbCTBA HEOOXOAMMOCTH 3aIIMTHI OKpYKarolen
Cpelbl;

apryMEeHTHPOBATh, MPHUBOJIUTH J0Ka3aTeIbCTBA 3aBUCHMOCTHU 3/I0POBbS YEJIOBEKAa OT
COCTOSIHMSI OKPY>KaIOILEN Cpebl;

OCYHIECTBIIAITh KiIaccH(UKAIMIO OMOJOTUYECKMX OOBEKTOB HAa OCHOBE OMPEIENICHUS MX
IIPUHAJIEKHOCTH K ONPEJEIIEHHON CUCTEMaTHYECKO TPyTIIIE;

pacKkpbeIBaTh poOJib OWOJIOTMM B  TMPAKTUYECKOW JICSITEIBHOCTH  JIIOJICH;  pOJh
OMOJIOTHYECKUX OOBEKTOB B TMPHUPOJE U JKU3HU YEJOBEKa; 3HaueHHEe OHOJIOTHYECKOro
pa3zHoo0pa3us 17 coxpaHeHus: ouocgepsl;

OOBSICHATh OOLIHOCTh HPOHMCXOXJEHUS W OBOJIOLNUM OpPraHU3MOB Ha OCHOBE
COTIOCTABJIEHUSI OCOOCHHOCTEHN UX CTPOCHUS U (PYHKIIMOHUPOBAHUS;

OOBSICHATP ~ MEXaHU3MBl  HACJEICTBEHHOCTHM M  HM3MEHUYMBOCTH, BO3HMKHOBEHHS
MPUCTIOCOOICHHOCTH, TIPOIIECC BUA000pa30BaHUS;

pa3nnyarh MO BHEUIHEMY BHJIYy, CXeMaM M OINHMCAaHUSAM peajibHble OHOJOTMYecKHe
OOBEKTHI WM UX U300paKeHUs, BBISBIISISI OTIIMYUTENbHBIE TPU3HAKKA OMOJIOTMYECKUX O0OBEKTOB;

CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI, IPOLECCHI; JeNIaTh BBIBOABI U YMO3AKIIOUCHUS Ha
OCHOBE CpaBHEHUS;
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YCTaHABIIMBATH B3aMMOCBSI3U MEXTy OCOOCHHOCTSIMHU CTPOCHHS ¥ (DYHKITHSIMH OPTaHOB U
CUCTEM OpPTaHOB;

UCIIOJIb30BATh METOJIbI OMOJIOTHYECKON HAyKU: HAOJIFOIaTh U OMUCHIBATH OMOJIOTHYCCKUE
OOBEKTHI U TIPOIECCHI; CTABUTH OMOJIOTHUYECKUE IKCIIEPUMEHTHI U OOBSICHATH UX PE3yIbTaThI;

3HATh W apTyMEHTHUPOBATh OCHOBHBIC ITPABWIIA TIOBEICHUS B TPUPOJIC; aHATU3UPOBATh U
OLICHMBATH MOCIEACTBHSI ISATEIHHOCTH YEIOBEKa B MMPUPOJIE;

ONHCHIBATH WM HCIIOJIb30BAaTh TPHEMBI BBIPAIIMBAHUS W PA3MHOXKCHHS KYJIbTYPHBIX
pacTeHuil U JOMAIIHUX KUBOTHBIX, YXOJIa 32 HUIMH B arpoIleHO3aX;

HaxXoAWTh B yd4eOHOW, HayudHO-ONyJsipHOM JjuTeparype, HWHTepHeT-pecypcax
nHGOPMAIIMIO O JKUBOW MpHUpojae, ohOpMIIATh €e B BHUJE MUCHMEHHBIX COOOIICHUI, TOKIAJIOB,
pedepatos;

3HATh U COOMIOAATH MpaBuUiia paboThl B KaOMHETEe OMOTIOTHH.

MOHUMATh JKOJIOTHYCCKUE TMPOOJIEMBI, BO3HHUKAIONINEC B YCIIOBUAX HEPAIMOHAIBHOTO
MIPUPOIOTIONB30BAHUS, U IyTH PEIICHUS dTUX MPOOIIeM;

AQHAJIM3MPOBATh W OICHUBATH IIEJICBBIC M CMBICJIOBBIC YCTAHOBKH B CBOMX JECHCTBHSIX U
MOCTYNKaX TO OTHOIICHHIO K 3J0POBBI0 CBOEMY W OKPYXKAIOIIMX, TMOCIEACTBHUS BIHUSHUS
(hakTOpOB pHCKa HA 3]IOPOBHE YETIOBCKA;

HaXOAWTh HH(OpPMAIMIO TIO BoIpocaM oOIell OHONOTHH B HAYYHO-MOMYJISPHOM
JUTEpaType, CIEIUAIN3UPOBAHHBIX OHOJOTHYECCKUX CIIOBApsX, CIpPaBOYHUKAX, HHTepHET
pecypcax, aHaIIM3UPOBATh U OIICHUBATH €€, IEPEBOANTDH U3 OAHON (JOPMBI B IPYTYIO;

OPUEHTHPOBATHLCS B CUCTEME MOPAJTBLHBIX HOPM U IICHHOCTEH 110 OTHOIICHUIO K O0BEKTaM
KUBOU TPUPOJIBI, COOCTBEHHOMY 37I0POBBIO U 370POBBIO APYTHX JTIOJCH (TpU3HAHUE BBICOKOM
IIEHHOCTH JKU3HM BO BCEX €€ MPOSBIICHUAX, HKOJOTHYECKOEC CO3HAHUE, SMOIIMOHAIBHO-
[IEHHOCTHOE OTHOIICHHE K 00BbEKTaM KUBOU MPUPOIHI);

CO3/1aBaTh COOCTBCHHBIC MMUChMEHHBIC W YCTHBIC COOOIIECHUS O COBPEMEHHBIX MTPOOIeMax
B 005acT OHWOJOTHMH M OXPaHBl OKpY)KaloIIeld cpelbl Ha OCHOBE HECKOJBKHUX HCTOYHHUKOB
nH(GOPMAIINH, COTIPOBOKIATh BBICTYIDICHHE NIPE3CHTANNCH, YIUTHIBAs OCOOCHHOCTH ayTUTOPUH
CBEPCTHHUKOB;

paboTaTh B TPYIIEC CBEPCTHHKOB TPU PEIICHUHM TO3HABATEILHBIX 3aJad, CBS3aHHBIX C
TEOPETUYECKHUMH H TPAKTUYECKUMH mpobjeMamMu B O0JIaCTH MOJEKYJISPHOW OHONIOTHH,
TCHETHUKH, SKOJIOTHH, OMOTEXHOJIOTHH, METUIIMHBI i OXPaHbl OKPYKAOIIEH CPe/Ibl, ITIAHHPOBATh
COBMECTHYIO JESTEIbHOCTh, YYUTHIBATh MHEHHE OKPYXKAIOIUX W aJeKBAaTHO OIICHUBATH
COOCTBEHHBIN BKJIA]] B ICATEIIBHOCTh TPYIIITHI.

JleATeIbHOCTH YUUTEJISI C Y4eTOM padoueil mporpaMMbl BOCTIMTAHUS

- YCTaHOBJICHHE JIOBEPUTEIHHBIX OTHOIICHUH C OOYYaIOUIMMHCS, CIOCOOCTBYIOIIMX
MMO3UTUBHOMY BOCTIPHATHIO OOYJArONTUMUCS TPEOOBAHUHN U MPOCKO yUUTENsI, TPUBICYCHUIO UX
BHUMaHUsI K OOCyXJaeMod Ha ypoke HuH(OpMAalu{, aKTUBU3AIMHU WX [O3HABATEIHLHOMN
JIeSITEIIbHOCTH,

- OOy XKIeHHe 00yJaroImxcsi COOMI0aTh Ha YPOKE OOIIEPHHSTHIE HOPMBI IOBEICHHS,
nmpaBuja OOIIECHUS CO CTApUIUMU W CBEPCTHUKAMH, TPUHIMIBI y4eOHOW AWCIUIUIMHBI U
CaMOOPTaHU3ALUY;

- MpUBJCYCHUE BHUMAHUS OOYYAIOMIMXCS K IIEHHOCTHOMY AacleKTy H3y4aeMbIX Ha
ypoKax SIBICHHM, OpraHu3anus X paloThl C MOJy4aeMON Ha YpOKe COLMAIbHO 3HAYUMOM
uHpopMaluen;

- BKIIOYEHHE B YPOK MWIPOBBIX NPOLEAYpP C LEIbI NOJJIECP)KAHUS MOTUBALUU
oOydJarommxcsi K TIOJYYCHUIO 3HAHWN, HATAKWBAHWIO TIO3UTHUBHBIX MEXKIMYHOCTHBIX
OTHOILIEHHUH B KJIacce.
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Temamuueckoe njianupoeanue C yKasaHuem Kojiuuecmea 4acoe,

OMEOOUMDBIX HA 0CBOCHUE KAXNCOOU MeMbl

buosiorus
S kaace
Ne
HaunmenoBanue pasaenoB u | Beero DopMbl KOHTPOJISA
Pa3znena/Tem
o TeM yacoB | [Ipaktuyeckne | KoHTpoibHbBIE
padoThI padoThI
1. Bbuosiorusi — Hayka o 8 2 1
’KMBOM MHUpe
2. MHuoroo0pa3ue ;KUBBIX 10 2 1
OPraHu3MOB
3. 7Ku3Hb Oprann3mMoB Ha 7 1
mianere 3emJst
4. Yes0BeKk Ha M1aHeTe 3eMJId 6 1 1
Pe3eps 3
Hroro 34 5 4
Buonorus
6 xacc
Ne
HaumenoBanue pa3aesioB u | Beero DopMbI KOHTPOJIA
Pa3nesna/Tem
o TeM yacoB | [IpakTuyeckue | KonTposbHbie
padoThI padoThI
1. Hayka o pacTeHusix — 4 1
00TaHUKA
2. Opransbl pacrenuii 8 4 1
3. OcHOBHBIE MTPOLIECCHI 6 1 1
JKM3HeAesATeJIbHOCTH
pacTeHuii
4. MHoroo0pa3ue n pasBuTHue 10 1 1
PACTHUTEIBHOIO MHpA
5. IIpupoanbie cooduIecTBa 5 1
Pe3eps 1
Hroro 34 6 5
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BuoJsorus ;KuBoOTHBIX.

7 Kiacc
Ne
HaunmenoBanue pasaennoB u | Beero DopMbl KOHTPOJIs
Pa3znena/Tem
o TeM yacoB | [IpakTnuyeckue | KonTpoabHbIie
padoThI padoThI
1. Oo0mme cBeieHusi 0 MUpe 5 0,5
“KHBOTHBIX
2. CrtpoeHue TeJia ;JKUBOTHBIX 3 1 1
3. IMoauapcrso Ilpocreiimue, 4 1
WM OTHOKJIETOYHbIE
’KMBOTHbIE
4. HoauapcrBo 2 1 -
MHOroK/JeTouYHbIe
JKUBOTHBIE. Tun
KHIIEYHOMNOJIOCTHbIE
5. Tun ILliiockue yepsu, 6 1 1
Kpyribie yepBu n
Koabuartbie yepBu
6. Tun Mosmockn 4 0,5
7. Tun YaeHucronorue 9 1 1
8. Tun XopaoBbie 32 3 1
9. Pa3BuTHe :XKHUBOTHOTO MUpa 3 - 1
Ha 3emuie
Hroro 68 9 5
4
buoJsiorus yejioBeka.
8 ki1ace
Ne
HaumenoBanmue pasjaesioB u | Bcero DopMbI KOHTPOJISI
Pa3znena/Tem
o TeM yacoB | [Ipaktuyeckne | KoHTpo/IbHBIE
padoThI padoThI
1 OO0uruii 0030p opranuzma 5 1 1
YyeJI0OBEKA
2 OnopHo-ABUraTeIbHASA 9 2
CHCTEeMa
3 KpoBenocnas cucrema. 7 2 1
BuyTrpennss cpena
OpraHu3ma
4 JbIxaTenbHas cucremMa 7 1
5 ITumeBapure/bHAA 7 2 1
cucTremMa
6 OO0MeH BelecTB ¥ YIHEPTUU 3
7 MoueBblaeuTe1bHasA 2 1 1
CHCTEMA
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8 Koxka 3 2

9 JHIOKPHHHAS U HEPBHAsA 5 0,5 1
CHCTEMBI

10 Opranbl 4yBCTB. 6 1,5
AHAJIHU3ATOPBI

11 IToBenenue yesioBeKa U 9 1
BbICILIAsI HEPBHAsI
AeTeJIbHOCTD

12 IMosnoBasi cucrema. 3 0,5
NuauBuayanbHOe pa3BuTHE
OpraHu3ma

Pe3eps 2
Hroro 68 14,5 5
BBenenue B 0011y10 O0HOJIOTHIO M IKOJIOTHIO.
9 ka1ace
Ne
. HaumenoBanue pasjaeioB u | Beero DopMbI KOHTPOJIsI
ol TeM yacoB | [IpakTuuyeckue | KoHTpobHbIE
padoThI padoThI

1 O01mme 3aKOHOMEPHOCTH 5 1
JKM3HH

2 3aKOHOMEPHOCTH KM3HHU HA 10 2 1
KJIETOYHOM YPOBHeE

3 3aKOHOMEPHOCTH KM3HHU HA 17 2 1
OpraHM3MeHHOM YPOBHe

4 3aKOHOMEPHOCTH 20 1 1
NMPOMCXOKICHUS U
pa3BUTHS )KU3HU HA 3emule

5 3aKOHOMEpPHOCTH 16 2 1
B3aMMOOTHOILIEHU
OPraHM3MOB U Cpebl

Hroro 68
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Onucanne MaTepuaJbHO-TeXHUYECKOH 0a3bl HeHTpa «Touka pocrtay,
HCMOJIL3YyEMOT0 /IJIsl peajiu3anuu o0pa3oBaTeibHbBIX MPOrpaMM B paMKax
npenoxaBaHusi 0MOJIOTMH

Pabouas mporpamma no Ouosornun B 5-9 kiaccax pa3paboTaHa C HCIIOJIb30BaHUEM
obopynoBanusi 1eHTpa «Touka pocray Ha 0Oaze MKOY «TonmuHCcKas — cpemHss
o01ieo0pa3oBaTeTbHAS IIKOJIAY.

Hcnonp3oBanue oOopynoBaHus IeHTpa «TodkM pocTa» Tpu peanu3anud JTaHHOM
MIPOTPaMMBI TTO3BOJISIET CO3AATh YCIOBUS:

- JUTS PACIIMPEHUS COJICPYKAHUS IIIKOJIBHOTO OMOJIOTHUECKOTO 00pa30BaHus;

- JJIA IIOBBIINICHUS MM03HABATEILHON aKTUBHOCTH 06yanOHlI/IXC$I B eCTCCTBCHHO-HayLIHOﬁ
00JIacTH; 3HAYMMBIX UHTEPECOB M MOTPEOHOCTEI;

- JUISl pa3BUTHS JIMYHOCTH peOEHKa B Mpolecce 00ydeHust OMOJIOTHH, €ro CIIOCOOHOCTEH,
(bopMHPOBaHUS U YAOBICTBOPEHHSI COIIMATBHO 3HAYUMBIX HHTEPECOB U MIOTPEOHOCTEH;

- IJIA pa6OTI>I C OJapCHHBIMU HIKOJIbHUKAMH, OpraHHu3allii UX Pa3BUTUA B Pa3JINYHBIX
o0acTsx 00pa3oBaTeIbHON, TBOPUYECKON JEATEIHHOCTH.

[Tpumenss udpoBbie 1a0OPaTOPUH HA yPOKaX OMOJIOTHH, YUAILIHECs CMOTYT BBITIOJIHUTD
nabopaTopHbIe pabOThI U AKCTIEPUMEHTBI IO TPOTPAMME OCHOBHOH IITKOJIBL.

MarepuanbHo-TexHHUYecKkas 0aza mentpa «Touka pocta» BKIO4aeT B ceOs mudpoBbie
nabopaTopur, HaOOpPBI KJIACCHYECKOTO OOOPYIOBaHUS ISl TPOBEICHUS OHOJIOTHYECKOTO
MPaKTUKyMa, B TOM YHCJIE C UCTIOJIB30BAHUEM MHKPOCKOIIOB.

Jlamuuku yugposvix nadbopamopuii no 6uorozuu u usuonozuu

Ne buonorus ®usnoiorus
n/n
1 Hudposas maboparopwust Mo GUOJIOTHH: Hudposas nmabopaTopus o
- 0eCIpOBOIHON MYJIbTHIATIUK ¢buznonoruu:
- JaTYAK OTHOCHUTEIBHOH BJIQXKHOCTH | - OSCIIPOBOJIHON MYJIbTHIATIHK
BO31yXa - matunk DOKIT
- TaTYHUK OCBEIICHHOCTH - TaTYUK CHIIOMEP
- TaT4uK ypoBHsa pH - TaTYUK OCBEIICHHOCTH
- JaT4uK TEMIIepaTypbl HCCICAYEeMOW | - TaTYNKH apTePUATBHOTO JABIICHUS U
cpeabl 4acTOThl ~ CEpPACUHBIX  COKpaIleHUU
- JIaT4YuK TEeMIEepaTyphl OKpyxaromen | (TmyJbc)
Cpebl - aHAJTUTUYECKUN CITUPOMETP
- TATYHUK YACTOTHI IbIXaHUS
- TaTYUK 00beMa JIeTKUX
- TaTYHUK TeMITepaTyphl Telia
- IJATYUK YCKOpEHHUs (aKCceIepoMeTp)
2 HoyTtbyk HoyTtbyk
3 [{udpoBoii MUKPOCKOII [{udpoBoil MUKPOCKOII

CIIUCOK JJABOPATOPHbBIX U ITPAKTUYECKHUX PABOT
(c npumMeHeHueM HU(PPOBOTro U AHAJIOTOBOr0 000pyIoBaHus HeHTpa «Touka

pocrtay)
Ne Ha3zBanmue 1a00paTopHOii MK MPAKTUYECKOM Oo6opynoBaHue neHTpa
n/n padoThI «Touka Poctay
S kiace
2. Metoabl H3y4eHHs KUBOM NPHPObI
| JLp.Nel «3yuenue 1a060paTOpPHOTO | [{udpoBoii MUKPOCKOII
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00OpYIOBaHUS:  TEPMOMETPHI, BECHI, YalllK{
[etpu, npoOupku, menzypku. [IpaBuna paboTsl ¢
obopymoBaHreM B IIKOJBHOM  KaOWHETE.
O3HaKOMJIEHHE C YCTPOWCTBOM JIYIIbI, CBETOBOTO
MHUKPOCKOIIA, IPaBUJIa padOThI C HUMUY

JLp.Ne2 «O3HakoMJIeHUE C PpaCTUTEIbHBIMU H
KMBOTHBIMH KJICTKAMU»

[{udpoBoii MUKPOCKOTI

3. Opranusmsl — TeJia ;KUBOI NPHUPOALI

JL.p.Ne3 «M3yueHne KJIETOK KOXKHUIIBI YELIyH JIyKa

IIOJT JIYTIOW ¥ MEKPOCKOIIOM»

[udpoBoii MUKPOCKOTT

6 KJ1acc

1. PacTuTe/IbHBINH OPraHU3M

JL.p.Nel «3yuenue MHKPOCKOIIHUYECKOTO
CTPOEHMSI JINCTA BOJHOTO PACTEHHUS DIOAEH»

[{udpoBoii MUKPOCKOTI

JLp.Ne3  «M3yueHue CTpOEHHS PACTUTENBHBIX
TKaHeH (MCIosIb30BaHNE MUKPOIIPENApaToB)»

[{udpoBoii MUKPOCKOTI

2. CTpoeHne 1 MHOToo0pa3ue NOKPbITOCEMEHHbIX pacTeHMil

JL.p.Ne6 «M3ydyeHne MukponpenapaTa KiIeTok
KOPHSI»

[udpoBoii MUKPOCKOIT

JLp.Ne7 «3yueHne CTpOEHHsS BEre€TaTUBHBIX H
TeHepaTUBHBIX TMOYeK (Ha TpUMEpe CHPEHH,
TOMOJISL U APYTUX PACTECHU )»

[{udpoBoii MUKPOCKOTT

JL.p.Ne8 «PaccmaTtpuBanue Mukpockonuueckoro | Lludposoit Mukpockon
CTpOCHHMsI  BETKM  JepeBa (Ha  TOTOBOM
MHUKponpenapaTe)»

3. Ku3HeeATeIbHOCTh PACTUTEIBLHOIO0 OPraHM3MA
JLp.Nel3  «M3ydyenme posin peIXJIEHHS JUISl | JATUUK OTHOCHUTEIILHOU
JIbIXaHHsI KOPHEW» BJI&YKHOCTH BO3yXa
JLp.Nel5  «OmpeneneHne  BCXOXKECTH  CEMsIH | TaTYUK OTHOCUTEIBHOU

KyJIbTYPHBIX DPACTEHUH M TIOCEB UX B TPYHT.
«OnpeneneHne yciaoBUN TPOPACTaHUs CEMSH

BJIQ)KHOCTH BO3aYyXa
JaT4YUK OCBCIICHHOCTHU

JTATYUK TEeMIIepaTypbl
HCCIIEyEMOM CpeIbl
JTATYUK TEeMIIepaTypbl

OKpY>Karolleu cpebl

7 KJacce

1. CucremaTuvecKue rpynnbl pacTeHui

JLp.Nel «UM3ydyeHue CTpOeHHS] OTHOKIECTOYHBIX
BOJIOpOCHEl (Ha TMpuMepe XJIaMHIOMOHAIbl H
XJIOPEJLIBI)»

[{udpoBoii MUKPOCKOTT

S. I'puosbI

. Jlumaiinuku. bakrepuu

JLp.Nel0 «W3yuenue crpoenus Oakrepuil (Ha
TOTOBBIX MUKpPOIIpenaparax)»

[udposoit MuUKpocKoI

JLp.Nel2 «WN3ydeHue cTpoeHHs] OTHOKIECTOYHBIX

[Hudposoit MuUKpocKoI

(Mykop) ¥  MHOTOKJICTOYHBIX  (TICHHIIMJLI)
TJICCHEBBIX TPHOOBY»
8 kaacc
2. CTpoeHmne Tejia J)KMBOTHBIX
JLpNel  «HccrmenoBanme mon  mukpockoroM | LludpoBoit Mukpockon

TOTOBBIX MUKPOIIPCIIApATOB KJIIECTOK U TKaHel
KHUBOTHBIX»
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3.

ITogua

pcTBO Ilpocreiimme, nian OQHOKIETOYHbIE

JLp.Ne2 «HccnenoBanne crTpoeHust HH(Dy30pun-
Ty(enbku 1 HaOMroeHUe 3a €€ MepeBHKEHUEM.
H3ydeHne xeMoTakcuca»

[{udpoBoii MUKPOCKOTI

JLp.Ne3«MHoroo6pasue mpocTelnmx (Ha TOTOBBIX
npenaparax)»

[udpoBoii MUKPOCKOTT

9 kJIacc
2. CTpyKTypa opranusma 4ejaoBeKa
JL.p.Nel «3yuenue MHUKpockonudeckoro | L{udposoii Mukpockorn
CTPOCHHUS TKaHel (Ha TOTOBBIX
MUKpOIpenaparax)»
5. BHyTpeHHsis cpeia opranusma
JLp.Ne8 «3yuenue MuKpockonuyeckoro | L{udposoii MUKpockor
CTPOCHHS  KPOBH  4YEJIOBEKAa M JIATYIIKH
(cpaBHEHHE)»
6. KpoBooOpamenue
JLp.Ne9 «M3mepenne KpoBSTHOTO AaBICHUS natank DKI
JTATYUKU apTepUaIbHOTO
JaBJICHUS u YacTOTBI
CEpJIEUHBIX COKpaIlleHU
(mynse)
JLp.Nel0  «Ompenenenne myiabca M YKCIA | JaTYUK YacCTOTHI  CEPIICUHBIX
CepACUYHBIX COKpAalleHWH B TOKOE U TOCIE | COKpaLleHUH (I1yJibe)
JO3UPOBAaHHBIX  (U3MYECKUX  HArpy30K Yy
4EJI0BEKa»
7. Jbixanue

JL.p.Nel2 «M3mepenne o0xBata rpyAHOI KIETKH B
COCTOSIHUM BJI0OXA U BBLIOXa»

AHAJIMTUYECKUN CITUPOMETP
aT4uK 00bEMa JIETKUX

JLp.Nel3  «Ompepnenenne 4YacTOThl  JAbIXaHUS.
BrusiHue pa3nuyHbIX  (PAKTOPOB HA  YacTOTY
AbIXaHUA»

JaTYUK 4aCTOThI AbIXaHUA
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