AHHOTAIUA K padoyeii mporpaMMe OCHOBHOIO 00111ero 00pa3oBaHUs
no 6uoJsiorun 5-9 Kiaccol

Pabouast mporpamma yueOHoro mnpeamera «buonorus» pa3zpaboTraHa B COOTBETCTBUH C
TpeOoBaHusiMu DellepalibHOTO TOCYJApPCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa OCHOBHOIO
obmero oOpazoBanus (mpuka3 MuHHCTEpCTBA TpocBemieHus Poccuiickoit ®exeparuu oT
31.05.2021r. Ne 287 «O06 yTBepxkaeHUH (PeAepabHOTO TOCYAapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOrO oOmiero oOpa3oBaHUs»), HAa OCHOBE (enepanbHON 00pa3oBaTEeIbLHON
MporpaMMbl OCHOBHOTO 0OpaszoBaHusi (mpuka3 MwuHHCTEepcTBa mpocBelieHus Poccuiickoit
®enepanun ot 18 mast 2023r. Ne 370).

Hean uzyuenus npeameta/kypea «buonorus»:

— (¢opMupOBaHHE CHUCTEMBl 3HAaHUI O MpPHU3HAKAX W IMpolLeccax >KU3HENEATEIbHOCTH

OMOJIOTHYECKUX CUCTEM Pa3HOr'O YPOBHS OpraHU3aliH;

— ¢opMuUpOBaHHE CHCTEMbl 3HAHUH 00 OCOOCHHOCTSIX CTPOCHHS, >KU3HEAEATEIbHOCTU
OpraHu3Ma YeJI0BeKa, YCIOBHIX COXPAaHEHHUS €T0 310POBbS;

— (QopmupoBaHue yMEHHH TNPUMEHSATH METOABI OMOJIOTMYECKONM HAyKH JUIS H3YUYCHHUS
OHMOJIOTMYECKHX CUCTEM, B TOM YHCIIE OpraHU3Ma YeJIOBeKa,

— (¢opMuUpOBaHHE YMEHHMH HCIOJIb30BaTh MH(OPMALIMIO O COBPEMEHHBIX JIOCTIKEHUSAX B
obmactu Ouosoruu it OOBSCHEHHS IPOLECCOB U SBICHUHA >KUBOW IPHUPOJBI U
KHU3HEIEATSIIFHOCTH COOCTBEHHOTO OPraHu3Ma;

— (QopmupoBanue yMeHHH OOBACHATH POJb OHOJOTHHM B TPAKTHYECKOH IeSITEeIbHOCTH
mofel, 3HaueHWe OMOJOrMYecKoro pasHooOpasus s coxpaHeHus Ouocdepsl,
MOCTIEICTBHSI IESITETLHOCTH YeJIOBEKA B IPUPOJIE;

— (opmupoBaHUE IKOJOTHUECKON KYIBTYPhI B LIEISIX COXPAHEHUSI COOCTBEHHOTO 3J0POBbS
U OXPaHbI OKPY’KaIOIIEH Cpebl.

JlaHHas 1eb penraeT ciaeayomue o0pa3oBaTeIbHbIC 3aa4M:

— npuoOpeTeHne 00y4aroUMMUCS 3HAHUHM O KUBOW MPHUPOJIE, 3aKOHOMEPHOCTSAX CTPOCHUS,
KHU3HENEATEIIbHOCTH H  CPefoo0pa3ylomeil pojM  OpraHW3MOB, YEJIOBEKE Kak
O6MOCOILMAIEHOM CYIIECTBE, O PO OMOJIOTNYEeCKON HAyKH B IPAKTUYECKOHN JeSITeTbHOCTH
IO/,

— OBJaJIeHHUEC YMEHUSMH INPOBOJMTH WCCIIEAOBAHUS C HCIOJIB30BAHUEM OHMOJIIOTHYECKOTO
o0opyAoBaHUs U HAOTIOCHUS 32 COCTOSIHUEM COOCTBEHHOT'O OpPraHU3Ma;

— ocBoeHHE mNpuéMoB pabOThl ¢ Owuonormvyeckoi wuHPoOpMamuer, B TOM YHUCIE O
COBPEMEHHBIX JOCTHKEHHUX B 00J1aCTH OMOJIOTHH, €€ aHATTN3 U KPUTUYECKOE OLIEHUBAHHE;

— BOCHHUTaHUE OWOJOTHYECKH M SKOJIOTMYECKH TIPaMOTHOM JMYHOCTH, TOTOBOH K
COXpaHEHHIO COOCTBEHHOTO 3/I0POBBSI H OXPAHBI OKPY KAIOIIEH CPEIBI.

YueOHblil npenMeT «buonorus» BXOAUT B MpeIMETHYIO 00sacTh «EcTecTBEHHOHaydHBIE
MIPEIMETHI», SIBIISIETCS 00s3aTENBHBIM JIJIsl U3y4eHUs B 5—9 kilaccax v Ha ero N3y4eHHe OTBOTUTCS
238 vacoB (5-7 kmaccel — no 1 yacy B Heznento, 8-9 kimacchl - o 2 yaca B HEZIEIIIO).

Marepwuan Kypca OHOJIOTHH IO KJIaccaM pacrojiaraeTces CIeAYIOIM 00pa3oM:

5 KJIACC

buoJsiorusi — Hayka o0 KUBOI IpuUpoae

[lonatue o >xu3Hu. llpu3Haku >KMBOTO (KJIETOYHOE CTPOEHHUE, IUTAHUE, JIbIXaHHE,
BbIJIEJIEHUE, POCT U JApyrue npusHaku). OObEKThI )KUBOM M HEKHUBOM MPUPOJIbI, UX CPaBHEHHUE.
JXuBas 1 HEXHBask IPUPOAA — EIHHOE LIETIOE.

buonorus — cucrtema Hayk o x)uBoi npupozae. OCHOBHBIC pa3zenbl Ouosoruu (0OTaHUKa,
300JI0THsI, SKOJIOTHS, IIMTOJIOTUS, aHAaTOMHUs, (U3MOJOTUs M Jpyrue paszaensl). [Ipodeccun,
CBSI3aHHBIE C OWMOJOrMel: Bpay, BETEpPHHAP, NICHUXOJIOT, arpOHOM, >KHBOTHOBOJ M jpyrue (4-5
npodeccuii). CBsi3b OMOJOTHH C IPYTMMHU HayKaMH (MaTeMaTHKa, reorpadus U JIpyrue HayKu).
Posnb Guonoruu B mo3HaHUM OKPY’KAOIIEro MUpa U MPAKTUYECKON eI TEIIbHOCTH COBPEMEHHOTO
YeNoBeKa.



Kabuner Owmonorum. IIpaBuna moBeneHus W pabOThl B KaOWMHETE ¢ OHMOJOTHYECKHUMH
npubopaMy U HUHCTPYMEHTaMHU.

buonoruueckue TepMUHbBL, OHATHSA, CHMBOJIBL. IcTOUHMKYN OMonornyeckux 3HaHui. [Touck
nHPOPMAIIUK C HCIOJIB30BAaHUEM DPA3JIMYHBIX HMCTOYHHMKOB (HAay4YHO-TIONYJISIPHAS JIMUTEpaTypa,
CIpaBOYHUKH, IHTEpHET).

MeToabl H3yYeHHs KUBOI NPUPOIBI

Hayunble MeTonbl M3y4deHHs XHBOW MPUPOIBI: HAONIOIEHUE, SKCIIEPUMEHT, OINHCAHUE,
u3Mepenue, kiaccudukanus. [IpaBuna paboTsl ¢ yBEIMUUTEIBHBIMU TPUOOPAMH.

Meton omnucanuss B Ouonoruu (HarjsiAHBIN, CJIOBECHBIN, cxematuuyeckuil). Meton
u3MepeHus: (MHCTPYMEHTHI u3MepeHus). HaOmoneHne n SKCHepUMEHT KakK BEAyIIUEe METOIbI
Ouosoruu.

Jlabopamopnvie u npakmuueckue padomul

Nzyyenne nabopatopHOro 000pyI0BaHMSA: TEPMOMETPHI, Bechl, yamku lletpu, npobdupku,
men3ypku. [Ipasuna paboTsl ¢ 000pyI0BaHHEM B IIKOJFHOM KaOMHETE.

O3HaKOMJIEHHE C YCTPOMCTBOM JIyIIbl, CBETOBOI'O MUKPOCKOIIA, MpaBUiia paboThl C HUMHU.

O3HakOMJIEHHME C pacTUTENIbHBIMM M JKMBOTHBIMU KIJIETKaMH: ToMmMaTa u apOysa
(HatypanbHble Tpemnapartbl), HHPY30puH Ty(heabku U TUAPHI (TOTOBBIE MUKpOMpENnaparbl) C
MTOMOLIBIO JIYIIbl U CBETOBOI'O MUKPOCKOTIA.

IKcKypcuu unu 6u0e0IKCKypcuu

OBnazneHre MeToJaMu U3yUeHUs ’KUBOW IPUPOJIbI — HAOIIOIEHUEM U SKCTIEPUMEHTOM.

Opranusmsl — TeJjia KUBOH MPUPOABI

[lonsite o0 opranmsme. JlosaepHbsle U siaepHble opraHu3mbl. Kiietka u €€ OTKpbITHE.
Knerounoe crpoenue opranusmoB. Llutonorus — Hayka o kineTke. KiieTka — HauMeHbIas eAMHUIa
CTPOCHUS U KU3HEJEATEIbHOCTH OPraHU3MOB. Y CTPONCTBO YBEIUUUTEIbHBIX IPUOOPOB: JIYTIBI U
Mukpockona. CTpoeHue KJIETKM 10 CBETOBBIM MHKPOCKOIOM: KJIETOYHas 000JI0uKa,
LUTOIIIa3Ma, SIPO.

ONHOKJIETOYHBIE M MHOTOKJIETOYHbIE OpraHu3Mbl. KIETKH, TKaHH, OpraHbl, CHUCTEMbI
OpraHoB.

XKuznenesrenbHocts  opraHu3sMoB.  OCOOEHHOCTHM ~ CTpPOEHMS M MPOIECCOB
KHU3HEAEATEIIbHOCTH Y paCTEeHH, )KUBOTHBIX, OaKTEpHii U TPUOOB.

CpoiicTBa OpraHu3MOB: TNHMTaHHE, [bIXaHWE, BBbIJICJICHUE, JBWKEHHE, Pa3sMHOXKEHHE,
pa3BHUTHE, Pa3ApaKUMOCTh, IPUCTIOCOOIEHHOCTh. OpraHu3M — eIMHOE LIEJIOE.

PazHooOpasue opraHn3MoB U UX Kiaccu(uKanus (TaKCOHBI B OMOJIOTHH: I[ApCTBA, TUIIBI
(oTmensr), KJIacchl, OTPSAABI (TMTOPSIIKHM ), CEMENCTBA, POJIbI, BUIBI. bakTepun 1 BUPYCHI Kak ()OPMBI
KHM3HH. 3HaUeHHe OaKTepHil ¥ BUPYCOB B IMIPUPOJIE U B )KU3HU YEJIOBEKA.

Jlabopamopuwvie u npaxmuueckue padoomot

W3ydeHnue KIETOK KOXKHIBI YEUIydW JIyKa TMOJA JYNMOW M MHMKpPOCKONOM (Ha mpumepe
CaMOCTOSITENILHO MPUTOTOBIIEHHOTO MUKpPOIIpenapara).

O3HakOMJIEHHME C IPUHIIMIIAMUA CUCTEMATUKH OPTraHU3MOB.

HabGmonenue 3a motpebieHreM BOJIbI PACTEHUEM.

Oprannsmsl 1 cpesa o0UTaHUSA

[lonstTie o cpene  obutanus. BopgHas, Ha3eMHO-BO3AyIIHAs, TMOYBEHHAs,
BHYTpUOpraHU3MeHHas cpeabl ooutanud. [Ipeacrasutenu cpen odburanuss. OCOOEHHOCTH Cpel
oOutanus opranu3moB. [Iprcnoco0aeHust opranu3MoB k cpene ooutanusi. Ce30HHbIE U3MEHEHUS
B )KM3HHU OPTraHU3MOB.

Jlabopamopusie u npakmuueckue pabomaot.

BrusiBiienue npucrnoco6aeHui Opranu3MoB K cpezie 00uTaHus (Ha KOHKPETHBIX TPUMEpPaXx).

IKCKypcuu uiu 8udeoIKCKypcuu.

PacturtenbHbIN U )KUBOTHBIN MUP POAHOTO Kpasi (KpaeBeeHUE).

IIpupoanbie cooduecTBa

[lonsiTue o mnpupogHoM coobmecTBe. B3auMocBsi3u OpraHW3MOB B MPHUPOJHBIX
coobmectBax. [lumeBbie cBs3u B cooOuiecTBax. [luineBbie 3BeHBS, I[EMM W CETH MHUTAHUA.



[IpousBoguTenu, nNOTPeOUTENH W Ppa3pylIMTENM OPraHMYECKHX BEIIECTB B IPUPOTHBIX
coobmiectBax. IIpumepsl MPUPOIHBIX COOOILIECTB (Jiec, MPYD, 03€pO M JPyrHe MNPHPOTHBIC
COO0IIIeCTBA).

HckyccTBeHHBIE COOOIIECTBA, MX OTIMYUTEIBHBIC IPU3HAKK OT MPUPOTHBIX COOOIICCTB.
[IpyurHBl HEYCTONYMBOCTH HCKYCCTBEHHBIX CcOOOIIECTB. Poib MCKYCCTBEHHBIX COOOIIECTB B
YKU3HU YEJIOBEKa.

[Ipupoansie 30ub1 3emiun, ux oburatenu. diaopa u dayHa npuUpoAHBIX 30H. JlanamadTs:
MIPUPOIHBIE U KYJITYPHBIE.

Jlabopamopnusle u npakmuueckue padomel.

N3ydeHne nCKyCCTBEHHBIX COOOIIECTB M X oOUTaTeNel (Ha MpUMepe akBapuyma 1 Ipyrux
UCKYCCTBEHHBIX COOOIIECTB).

IKeKypcuu unu 6u0eoIKCKypcuu.

N3yyenne npupoaHbIx cooOIiecTB (Ha mpuMepe Jjeca, o3epa, Mpyna, Jyra H JIpyrux
IPUPOJIHBIX COOOILECTB.).

N3ydenne ce30HHBIX SBJICHHUM B )KU3HU MIPUPOJIHBIX COOOIIECTB.

/KuBasi npupoaa u 4ej0BeK

W3meHeHus B IpUpPO/JIE B CBSI3U C PA3BUTHEM CEIBCKOT0 XO3SICTBA, MPOU3BOJCTBA U POCTOM
YHCIIEHHOCTU HaceseHus. BinsHue yenoBeka Ha )KHUBYIO PUPOAY B X0J1e UCTOpUH. I mo0anbHbIe
IKOJIOTHUECKHE MPoOIeMBbl. 3arpsi3HeHHE BO3IYIITHON U BOJHOW 0005I04eK 3eMid, MOTepH MOUB,
ux mnpenorBpamieHue. Ilytu coxpaHeHuss OuoOJOrHYecKoro paszHooOpazus. OxpaHsemble
TEPPUTOPUH (3aMOBEIHUKH, 3aKa3HUKH, HAIIMOHATIbHBIE MAPKU, MAMSITHUKH Tpupoabl). KpacHas
kaura Poccuiickoit deneparuu. Oco3HaHne KU3HA KaK BEJIUKON IIEHHOCTH.

Ilpakmuueckue padomot.

[IpoBenenue akuuu mo yoopke Mycopa B Oiipkaiiem Jecy, Iapke, CKBepe WM Ha
MPUIIKOJIBHOW TEPPUTOPHH.

6 KJIACC

PacTuTe bHBIH OPraHu3M

boranuka — Hayka o pacteHusix. Pa3nenst 6otanuku. CBs3b OOTaHUKU C IPYTUMH HayKaMu
1 TexHuKou. OOIIe MPU3HAKA PACTCHUIA.

Pa3nooOpasue pacteHuii. YpOBHU OpraHU3AIMHM PACTHTEIBHOTO Opranm3Ma. Bricmme u
Hu3mMe pacteHus. CopoBble U CEMEHHbIE PACTEHUSI.

Pacturenvhas kierka. M3yueHne pacTUTEIBHOW KIETKH IMOJ CBETOBBIM MHKPOCKOTIOM:
KJIeTOYHasi 000J0YKa, AP0, LUTOIIa3Ma (TUTACTH]IbI, MUTOXOHJIPUHU, BAaKYOIH C KJIETOYHBIM
cokoM). Pactutenbuple Tkanu. OyHKIIUNA PACTUTEIBHBIX TKAHCH.

OpraHsel 1 cuCTEMBI OpraHoB pacTeHuil. CTpOoeHHE OPraHOB PACTUTEIBHOIO OpraHu3Ma, UX
POJIb U CBSI3b MEXKTY COOOA.

Jlabopamopuvie u npakmuueckue padomal.

N3yyeHre MUKpPOCKOTMYECKOTO CTPOSHHUS JIUCTa BOAHOTO PACTEHUS AJIO/ICH.

N3yuenue cTpoeHUs paCTUTENbHBIX TKaHEH (MCIOIb30BaHIUE MUKPOTIPETIAPATOB).

N3y4yeHune BHEIIHEro CTPOCHHUS TPABSIHUCTOTO IIBETKOBOTO pacTeHUs (Ha >KUBBIX WU
repOapHbBIX K3EMIUIpaX pacTEHUN): MACTYyIIbsi CYMKa, pelbKa TUKas, JIOTUK €IKUN U ApyTrue
pacTeHwusl.

OOHapyxeHre HEOPTAHUYECKUX U OPTraHMYECKHUX BEIIECTB B PACTCHUMU.

IKCKypcuu uiu 8udeoIKCKypcuu.

O3HakomiIeHUE B IPUPOJE C [IBETKOBBIMU PACTCHUSIMU.

CTtpoeHnune 1 MHOroo0pa3ue NOKPHITOCEMEHHBIX PacTeHUi

Crpoenue cemsiH. CocTaB U CTPOEHUE CEMSH.

Bunel xopHeld U TUNBI KOpPHEBBIX cucTeM. Bumomsmenenus kopHeil. Kopens — opran
MOYBEHHOT0 (MUHEpaNbHOr0) nuTaHus. KopHu M KOpHEBbIE CUCTEMbI. BHelHee U BHyTpEeHHEE
CTpOEHHE KOPHS B CBA3M ¢ ero GpyHkuusmu. KopHeBoit uexnuk. 30HbI KOpHs. KopHEBbIe BOIOCKH.
Poct xopHus. Tlornomnienre KOpHIMHU BOJIBI 1 MHHEPAIBHBIX BEIIECTB, HEOOXOIUMBIX PACTEHUIO
(xopHeBoe naBneHue, ocMoc). Bugonsmenenrne KopHeu.



[ToGer. Pa3Butre nobera u3 nouku. Ctpoenue credis. BHelHee U BHyTpeHHEe CTPOCHUE
nucrta. BunonzMmeHenus mo0eroB: KOpHeBUILE, KIIyOeHb, TyKOBHUIa. MIX cTpoeHne, Onoaornueckoe
u xossiictBeHHoe 3HadyeHue. [loGer u mouku. JluctopacmonoxeHue M JUCTOBas MO3aHKa.
Crpoenne u ¢yHkiuu aucra. [IpocTeie W CIIOXKHBIE JHCThS. BUJIOM3MEHEHHS JHCTHEB.
Oco0eHHOCTH BHYTPEHHEIro CTPOEHHS JIUCTa B CBSI3U C €ro (PyHKUMAMH (KOKHIIA U YCTHHIIA,
OCHOBHAs TKaHb JINCTA, IPOBOJAIIME My4KH). JINCT — OpraH BO3yIIHOTO MUTAHUS.

Crtpoenue u pazHoooOpasue 1BetkoB. Comperus. [Imoasl. Tunsl mmomos. PacnpocTtpanenue
IJIOJIOB U CEMSIH B IIPUPO/IE.

Jlabopamopusie u npakmuyueckue padomaol.

N3yyenue cTpoeHHs KOPHEBBIX CHUCTEM (CTEp)KHEBOM M MOYKOBATOM) Ha MpUMEpE
repOapHbIX HK3EMIUIIPOB UITU JKUBBIX PACTCHUU.

N3yyenue Mukponpenapara KJI€TOK KOPHSI.

O3HaKOMJICHHE C BHEIIHUM CTPOCHHUEM JIUCTHEB U JINCTOPACIIONOKEHHNEM (HA KOMHATHBIX
pacTeHUsIX).

N3yyenne cTpoeHus! BEreTaTUBHBIX U T€HEPATUBHBIX MOYEK (HA MIPUMEPE CUPEHU, TOIOJIS
U APYTUX pPACTCHUM).

N3ydyeHre MUKpOCKOTTMUYECKOTO CTPOSHUSI TUCTA (HA TOTOBBIX MUKPOTIpENaparax).

PaccmarpuBaHre  MHUKpOCKOMMYECKOTO CTPOECHHMS BETKM JepeBa (Ha TOTOBOM
MUKpOIIpernapare).

HccnenoBanue ctpoeHnst KOpHEBUINA, KIYyOHS, JTyKOBHIIBL.

N3y4enue cTpoeHus BETKOB.

O3HaKOMJIEHHE C pa3IMYHBIMU TUIIAMH COLIBETHH.

N3yueHue cTpoeHus CeMsIH ABY10JIbHBIX PACTCHUI.

N3ydenue cTpoeHust CEMSH OJHOAO0JIbHBIX PACTCHHUIA.

Ku3HeneATeJIbHOCTh PACTUTEIBLHOI0 OPraHU3Ma

OO0MeH BelllecTB y pacTeHUMH

Heopranuueckue (Boga, MUHEpaIbHBIE COJIM) U OpraHUYEcKHe BelecTBa (OeiKH, )KUPBI,
YTJI€BO/IbI, HYKJICMHOBBIE KUCJIOThI, BUTAMUHBI U Jpyrue BellecTBa) pacTeHus. MuHepaibHOe
MUTAaHUE pacTeHUH. Y 100peHus.

ITuranue pacreHus.

[lornomienne KOpHSAMHU BOABI M MHUHEPAIBHBIX BEIIECTB, HEOOXOIMUMBIX PACTCHHUIO
(kopreBoe gnaBimeHue, ocmoc). IlouBa, e€ mmomoponue. 3HaueHWe OOpPaOOTKH TOYBBHI
(okyunBaHHE), BHECCHHS yIOOpEHUH, NTPOPEKUBAHUS TPOPOCTKOB, TMOJMBA IS SKU3HH
KYyJIbTYPHBIX pacTeHul. ['uapononuka.

dotocunTes. JIMCT — opraH BO3AyUIHOTO MUTaHUs. 3HaueHue (OTOCUHTE3a B MIPUPOJIE U B
YKU3HM YEJIOBEKA.

JAbIxaHue pacTeHus.

Jlpixanue KopHs. PpixjieHWe mMouYBBI ISl YJIYYIIEHUS] JIbIXaHUS KOpHEH. YCIOBHS,
MPENsATCTBYIOMINE JbIXaHUIO KOpHEW. Jluct kak opran Jpixanus (yCTBUYHBIA amnmapar).
[Toctynenue B uct atMocepHoro Bo3ayxa. CuibHas 3abIIEHHOCT BO3TyXa, KaK MPENsITCTBUE
JUTSL TbIXaHusl TCTheB. CTe0enb KaKk OpraH JObIXaHUs (HAJTUYHE YCTHUIl B KOXKHIIEC, YSUCBUUCK).
OcoOeHHOCTH JbIXaHUs pacTeHH. B3aMOCBA3b IbIXaHUs pacTeHUsl C POTOCHHTE30M.

TpaHcnopT BeliecTB B pACTEHHUH.

CBs13b KJIETOUHOTO CTpoeHHs cTeOs ¢ ero pyHKuusMu. Poct crebmnst B quny. Kierounoe
CTpOCHHE CTeOJNIsI TPaBSIHHCTOTO PACTEHHSA: KOXKHIA, MPOBOMAIINE IYYKH, OCHOBHAs TKaHb
(mapenxuma). Knetounoe ctpoeHue cte0iast JpeBECHOTO pacTeHus: kopa (rmpobka, ay0), kKamOwuid,
IpeBecuHa U cepaueBrHa. Poct ctebst B Tonmuuny. [IpoBoasime Tkanu KopHs. TpaHcropT BobI
Y MUHEPAJbHBIX BEIIECTB B pACTEHUH (COCYAbI IPEBECUHBI) — BOCXO MMM TOK. Mcnapenue Bobl
gyepe3 credenb W JUCThs (TpaHcnuparys). Peryisnus ucrmapeHus BOAbl B pacTeHHH. BiumsHue
BHEIIHUX YCJIIOBUM Ha HUCHApeHUe BOJAbl. TpaHCIOPT OpPraHMYECKUX BELIECTB B PACTCHUHU
(curoBuaHBIE TPYOKHM Ty0a) — HECXOMAMM TOK. [lepepacmpeneneHue u 3amacaHue BEIICCTB B
pacteHuu. Belnenenue y pacrenuid. Jincronan.



PocT n pa3BuTHE pacTeHus.

[Ipopactanne cemsH. YcioBus npopactaHusi ceMsiH. [loAroroBka ceMsH K IIOCEBY.
Pa3Butne npopocTKkoB.

O6pa3oBarenbuble TkKaHu. KoHyc HapacTanus modera, pocT KOHYKMKa KOpHs. Bepxyreunsrit
¥ BCTaBOYHBIN pocT. PocT KopHs 1 cTe01s B TONIIMHY, KamOuil. O6pa3oBaHre TOANYHBIX KOJIEI Y
JPEBECHBIX pacTeHWid. BnusHHEe (QUTOrOPMOHOB Ha POCT pacTeHHA. POCTOBbIE IBHKECHUS
pactenuii. Pa3Butne nmodera u3 NoYKu.

Pasmuoxkenue pacreHuid u ero 3HayeHue. CemMeHHOE (IFE€HEpPaTHUBHOE) Pa3MHOKCHUE
pactenuii. L[Betku u consetus. Onbuienue. [lepexkpécTHoe ombuieHHE (BETPOM, >KMUBOTHBIMH,
BOJIOM) W camoornbuieHue. J[[BoiiHoe oronoTBopenue. HacnemoBanue npu3HAKOB 000UX
pacTeHuil.

BereratuBHOe pa3MHOKEHHME IIBETKOBBIX pacTeHUd B Tmpuponae. BereratnBHoe
pa3MHOKEHUE KyJIbTYpHBIX pacTeHuil. Kinonsl. CoxpaHeHue MPU3HAKOB MATEPUHCKOTO paCTEHHUS.
XO035UCTBEHHOE 3HAYECHHNE BEr€TATUBHOTO PA3MHOKEHUS.

Jlabopamopusie u npakmuyeckue padomaol.

Habmronenue 3a pocToM KOpHSL.

Habmronenue 3a pocrom mooera.

Onpenenenue Bo3pacTa JepeBa 1o CIuiy.

BrisBnenue nepeiBrKeHNs BOJIbl U MUHEPAJIBHBIX BEIIECTB IO JPEBECHUHE.

Habmonenune nponecca BblAeNIEHNs KUCIOPO/ia Ha CBETY aKBaPUYMHBIMH PAaCTEHUSIMH.

N3yuenue posu prIXiaeHUs AJisl JbIXaHUSI KOPHEH.

OBnanenve npuémMamMu BEreTaTUBHOTO PA3MHOXKEHUS PACTEHUM (UepeHKOBaHUE MOOEros,
YepEeHKOBaHHUE JIMCThEB U JPYTHE) HA PUMEpe KOMHATHBIX PacTeHUN (TpajecKaHIIHs, CCHITONHS,
OeroHusi, CaHceBbepa U Jpyrue pacTeHus).

OnpeneneHre BCXOKECTH CEMAH KyJIbTYPHBIX PACTEHUH U IIOCEB UX B IPYHT.

Habmonenne 3a pocTOM U pa3BUTHEM I[BETKOBOTO PAacCTeHHs] B KOMHATHBIX YCJIOBHAX (Ha
npuMepe (Hacosu UM MOCEBHOTO rOpOXa).

Ornpenenenyie yciaoBUil MPOpacTaHUS CEMSIH.

7 KUIIACC

CucremaTuyeckue rpynnbl pacTeHuu

Knaccudukanus pacrenuit. Bun kak ocHOBHas cucteMaTudeckas kareropusi. Cucrema
pactutenbHoro Mupa. Husimime, BbICIIME CHOPOBBIE, BBICIIME C€MEHHbIe pacTeHus. OCHOBHbBIE
TaKCOHBI (KaTErOpUH) CUCTEMATUKHU pacTeHU (LIapCTBO, OT/IEI, KJacc, MOPsI0K, CEMENUCTBO, PO,
Bun). Mcropus pa3BUTHS CHCTEMaTHKH, OMHCAHME BHJIOB, OTKPBITHE HOBBIX BHUIOB. Poib
CHUCTEMATHUKHU B OMOJIOTHUH.

Husmme pactenusi. Bomopocnau. O6mias xapakrepuctuka Bogopocieid. OTHOKIETOYHbIC U
MHOTOKJIETOYHBIE 3€JE€HBIE BOJOpociu. CTpOeHHE U KU3HEAEATEIbHOCTD 3€IEHBIX BOJLOPOCIEH.
Pa3zmuokeHne 3en€HbIX Bojmopociel (Oecmosoe U mosioBoe). bypble u KpacHbIE BOJOPOCIH, MX
CTPOEHHE U KU3HEAEIATEIbHOCTh. 3HAUEHUE BOJOPOCIIEH B IPUPOJIE U KU3HU YEJIOBEKA.

Bricime cmopoBeie pacteHus. MoxoBumnble (Mxwu). OOmas xapakTEepUCTHKa MXOB.
CrpoeHre U KU3HENCATEIBHOCTh 3€NEHBIX U C(harHoBbIX MXOB. IIpucnoco0i1eHHOCTh MXOB K
JKU3HM Ha CWIBHO YBJI&XKHEHHBIX NOuYBaX. Pa3MHOX€HHME MXOB, LIMKJI Pa3BUTHS Ha NpPUMEpE
3en€HOro Mxa KyKymkuH J€H. Poinb MXOB B 3a0ojaunBaHMM TOYB U TOp(ooOpa3oBaHUU.
Hcnonb3oBanue Topda 1 mpoAYKTOB €ro nepepabOoTKHU B X03UCTBEHHOM 1€SITeTbHOCTH YeIOBEKa.

[InayHoBHIHBIE (ITlmaynsr). XBOILIEBUIHBIE (XBomm), [TanopOTHUKOBHUIHBIE
(ITamopotHuku). OO6mIass XapakTepUCTHKA. Y CIOXXHEHHE CTPOCHHUS MarmopOTHUKOOOPAa3HBIX
pacteHuil mo cpaBHeHHIO ¢ MXaMH. OCOOCHHOCTH CTPOCHHUS M JKHU3HEAEATEIbHOCTH IJIAyHOB,
XBOILEH U MarnopoTHUKOB. Pa3MHOXkeHNe ManopoTHUKOOOpa3HbIX. LUK pa3BUTHS TAOPOTHUKA.
Ponp npeBHMX NanopOTHUKOOOpPA3HBIX B 00pa30BaHWM KaMEHHOTO YIUIs. 3HauyeHHe
NanopOTHUKOOOPAa3HBIX B IPUPOJIE U KU3HH YEIOBEKA.

Bricine cemennbie pactenus. [omocemennbie. OOmasi XapaKTepucTUKa. XBOWHBIC
pacTeHus, ux paszHooOpaszue. CTpoeHHE U KHUIHEACATENbHOCTh XBOWHBIX. Pa3MHOxeHue



XBOMHBIX, IIUKJI PA3BUTHS HA IPUMEPE COCHBL. 3HAUEHHE XBOMHBIX PACTEHUI B IPUPOJIE U KUZHU
YEJI0BEKa.

[TokpsiTocemennble (1BeTKOBbIE) pacteHus. OOmas xapakrepuctuka. OcobeHHOCTU
CTPOCHHUSI M JKU3HEAEATEIBHOCTH TOKPHITOCEMEHHBIX KaK HamOoiee BBICOKOOPTaHW30BAaHHOMN
Ipynmnbl pacTeHui, ux rocrnoactBo Ha 3emute. Knaccudukanus moKpbITOCEMEHHBIX PACTEHUM:
kinacc JIBynonbHple U knacc OpHopmonbHble. Ilpusnakum knaccoB. Iukin  pasBurtus
MOKPBITOCEMEHHOT'O PACTEHHUS.

CemelicTBa TMOKPBITOCEMEHHBIX (LIBETKOBBIX) pacTEeHUH (M3ydaroTcsd TpU CeMEMNCTBa
pacTeHuid 1o BBIOOPY YyuuTeNs ¢ YYETOM MECTHBIX YCIIOBUHM, NMPU STOM BO3MOXKHO H3y4yaTh
CeMENCTBa, HE BOLIEIIIME B MEPEUYEHb, €CIU OHU SABIIAIOTCA Haubosiee paclpOCTpaHEHHBIMU B
JTAHHOM perroHe). XapakTepHble MpU3HaKU ceMelcTB kiacca [Bynonbubie (KpecTolBeTHbie, Hin
Kanyctasle, Po3ouserHsie, unu Po3oBeie, MotTbuibkoBble, uian boOoBeie, Ilacnénorsie,
CrnoxunouBeTHble, win AcTpoBble) U kiacca OpHomonbHble (Jlunmeiinble, 3maku, win
MstnukoBbie). MHorooOpasue pacreHuid. JlukopacTymue TNpeACTaBUTEIN  CEMEHCTB.
KynbeTypHble IpeicTaBUTENN CEMENCTB, UX UCIIOIb30BAHUE YETOBEKOM.

Jlabopamopuvie u npakmuueckue padomal.

N3ydyeHne cTpoeHHs OAHOKIETOYHBIX BOAOPOCIEH (Ha MNpUMEpEe XJIAMHIOMOHAIbl M
XJIOPEJUTBI).

N3ydenne cTpoeHs] MHOTOKJIETOYHBIX HUTYATHIX BOJOPOCIEH (Ha MpUMEpe CIIHUPOTUPHI U
YIIOTPUKCA).

W3ydenue BHEIIHETO CTPOCHUS MXOB (Ha MECTHBIX BUAX).

N3yyeHne BHEITHETO CTPOSHMSI MAITOPOTHUKA MITM XBOIIIA.

W3ydenue BHEIIHETO CTPOSHUS BETOK, XBOU, LIHILIEK U CEMSH TOJIOCEMEHHBIX PacTeHUH (Ha
IIpUMEpPE €JI1, COCHBI UJIU JINCTBEHHUIIBI).

W3y4eHne BHEITHETO CTPOEHMSI IOKPBITOCEMEHHBIX PACTEHUH.

N3yuenne mnpusHakoB mpeacTaButTene cemeiictB: KpectousetHsie (KamycTHbIC),
Pozonernrie  (Po3zoBeie), MotbuibkoBbie  (boOoBbie), IlacnénoBble, ClI0XKHOIBETHBIC
(Actpossie), Jluneiinbie, 3naku (MATIMKOBBIE) Ha repOapHBIX U HATYpaJIbHbIX 00pa3ax.

OmnpeneneHue BHUIOB pacTeHU (Ha mpuMepe TpPEX CEMEHCTB) C HCHOJIb30BAHUEM
ONpeJIEUTENEeH PACTEHUI WU OTIPEAEIUTEIbHBIX KapTOYEK.

Pa3BuTHe pacTUTEJIbHOI0O MUPa Ha 3emJie

DBOJIIOLIMOHHOE PAa3BUTHE PACTUTEIBHOrO MHpa Ha 3emiie. CoOXpaHEHHE B 3€MHON KOpe
PaCTUTENBHBIX OCTATKOB, X U3y4eHHUe. «OKUBbIE HCKOMIAEMBbIE» PaCTUTEIBHOrO HapcTBa. JKU3Hb
pactenuii B Bojie. [lepBbie HazeMHbIe pacTeHuss. OCBOCHUE PACTEHUSIMH CYIIU. DTallbl Pa3BUTHS
HA3€MHBIX PACTEHUI OCHOBHBIX CUCTEMATUYECKUX Ipynn. BeiMepine pacTeHus.

IKCKypcuu uiu 6udeoIKCKypcuu.

Pa3Butue pactutenbHOro Mupa Ha 3emiie (3KCKYpCUs B TMAJCOHTOJIOTUYECKUUA WU
KpaeBeaUYeCKui My3ei).

Pactenusi B NpupoaHBIX CO001IECTBAX

Pactenus u cpena oburanus. Dkonorudeckne ¢GakTopbl. PacTeHust U ycloBUsS HEXUBOM
NPUPOJBI: CBET, TEMIEpaTypa, Biara, arMoc(epHblii Bo3ayX. PacTeHuss W ycioBHsS KHUBOM
MPUPOJBL: MPSMOE U KOCBEHHOE BO3/eicTBHE OpraHu3MoB Ha pacteHus. [IpucnocoOieHHOCTH
pactenuii k cpene oouTanus. B3auMocBs3u pacTeHUN MEXAy COO0H U ¢ APYTUMH OpraHU3MaMHu.

PactutenbHble cooOmiecTBa. BuaoBoii cocTaB pacTUTENBHBIX COOOIIECTB, TPe0dIaaaore
B HUX pacTeHus. Pacrpenenenue BUIOB B paCTUTEIBHBIX co00mecTBax. Ce30HHbIE N3MEHEHUS B
KHU3HU pacTUTEIbHOro coolmiecTBa. CMeHa pacTUTENbHBIX coolmiecTB. PactutenbHOCTH
(pacTuTeNbHBIN TOKPOB) IPUPOIHBIX 30H 3eMiu. PDopa.

PacreHust u yesioBeK

KynbTypHBIE pacTeHus U X NMPOUCXOKIeHHE. LIeHTphl MHOTOOOPA3Hst M IPOUCXOXKACHUS
KYyJbTYpHBIX pacTeHuid. 3emienenue. KyabTypHble pacTeHHsI CENbCKOXO3SICTBEHHBIX YTOIUM:
OBOIIIHBIC, TUIOOBO-STO/IHBIC, TOJNEBbIe. PacTeHus ropoaa, 0COOEHHOCTh TOPOACKOH (PIIOpHI
[Tapku, necomapku, ckBepbl, OoTaHHueckue canbl. [lekopatnBHOE 1BETOBOACTBO. KoMHaTHBIE



pacTeHMsl, KOMHAaTHOE LBETOBOACTBO. llociencTBus AEATENBHOCTH 4YEIOBEKAa B DKOCHCTEMAX.
Oxpana pacTuTenbHOr0 MUpa. BoccTaHOBIEHHE YMCICHHOCTH PEIKHX BUIOB PACTCHHN: 0C000
oxpansiemble npupoaHbie Tepputopun (OOIIT). KpacHas kuura Poccum. Mepbl coxpaHeHUs
PacTUTEIBLHOTO MUPA.

IKCKypcuu uiu 6udeoIKCKypcuu.

N3yueHne cenbCKOX039MCTBEHHBIX PACTCHUM pErnoHa.

N3y4yeHne COpHBIX paCTEHUH PETUOHA.

I'puobl. JInmaiinuku. bakrepun

I'pubbl. OOmas xapakrtepuctuka. Llnsmounsle rpulbl, MX CTpPOEHHE, MUTAHUE, POCT,
pasmHoxeHne. Creno00HbIE U SI0OBUTHIE TPHOBL. Mephl MpoMIIaKTUKK 3a00JI€BaHHMN, CBI3aHHBIX
¢ rpubaMu. 3HayeHHE LUIANOYHBIX I'PUOOB B NPHPOJIHBIX COOOLIECTBAX M JKU3HM YEJIOBEKA.
[IpoMblieHHOE BhIpalIMBaHUE HUIAIIOYHBIX TPUOOB (IIaMIUHBOHBI).

[InecueBble rpudsl. posxkeBble I'puObl. 3HAUEHUE IUIECHEBBIX U JPOXKIKEBBIX I'PUOOB B
NPUPOJIE 1 )KU3HU YeJIoBeKa (MumieBast U papMarieBTHIeCcKasi IPOMBIIUICHHOCTh U APYTHE).

[Tapasutuueckue rpulbl. PazHooOpasue u 3HaueHUE Mapa3UTUUYECKUX I'pUOOB (TOJOBHH,
cropbiHbs, (utodropa, TpyToBUK U apyrue). boprba ¢ 3aboneBaHUSIMH, BBI3BIBAEMBIMU
HNapa3uTUYECKUMU IprUOaMH.

JInmalHUKY — KOMIUIEKCHbIe opraHu3Mbl. CTpoeHue numuaiiHukoB. Ilutanue, poct u
pa3MHOKEHHUE JIMIIAHHUKOB. 3HaYE€HHE JIMILIAHHUKOB B IIPUPOJE U JKU3HU YEJIOBEKA.

bakTtepun — nosinepHsie opranu3Mbl. OOmmas xapaktepuctuka Oakrepuil. bakrepuanbHas
kineTka. Pa3mHoxeHue Oakrepuii. Pacnpoctpanenue Oaxtepuil. Pa3znooOpasue Oaxtepwuil.
3HaueHue OaxkTepuil B MNPUPOAHBIX coodmecTBax. bone3HeTBopHblE OaKTepud U MEpPbI
npopmIakTuKy 3a00JIeBaHUM, BbI3bIBa€MbIX OakTepusiMu. bakrepun Ha ciayxOe y denoBeka (B
CEJIbCKOM XO3SIICTBE, IPOMBIILIIIEHHOCTH).

Jlabopamopuvie u npakmuueckue padomsoi.

N3yyenue cTpoeHus: OAHOKIETOYHBIX (MyKOP) U MHOTOKJIETOYHBIX (IEHUIIMILT) TUIECHEBBIX
rpuboB.

N3yyenne cTpoeHHs IJIOJOBBIX TeNl HUIAMOYHBIX I'pUOOB (WM HM3yuY€HHUE IUISMOYHBIX
rpuOOB Ha MYJIsIKaXx).

N3ydenue cTpoeHus JINIIATHUKOB.

N3zydenue ctpoeHus 6akTepuil (Ha rOTOBBIX MUKpOIpenaparax).

8 KUIACC

ZKvBOTHBIN OpraHusM

300J10THs — HayKa O KUBOTHBIX. Pa3nensl 30050run. CBsi3b 300JI0THH ¢ JPYTMMH HayKaMu
U TEXHUKOMU.

O6mue npu3HaKu KUBOTHBIX. OTIMYMS KUBOTHBIX OT pacTeHuil. MuoroobOpasue
KUBOTHOTO Mupa. OJHOKJIETOUYHbIE M MHOIOKJIETOUYHBIE KUBOTHbIE. DOpMa Tena KMBOTHOTO,
CUMMETPHS, Pa3MEPHI TeIa U IpYroe.

KupotHast knetka. OTKpeITHE XUBOTHOU KieTKU (A. JleBenryk). CTpoeHHE >KUBOTHOM
KJICTKH: KJIETOYHas MeMOpaHa, OpraHOMIbl MEPEIBUKEHUSA, AP0 C SJIPHIIIKOM, LUTOILIA3Ma
(MUTOXOHAPUH, TUIIEBAPUTEIBHBIE U COKPATUTEIbHBIE BAKYOJIH, TU30COMBI, KIIETOUHBINA LIEHTD).
IIponeccrl, npoucxoasamue B kieTke. JleneHue kiaeTku. TKaHM JKMBOTHBIX, UX pa3HOOOpasue.
OpraHbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. OpraHu3M — €IMHOE LIEJ0E.

Jlabopamopusie u npakmuueckue padoomaot.

HccnenoBanne 1mox MHUKPOCKOIIOM TOTOBBIX MHKPOIPENApaToB KIETOK M TKaHEH
KUBOTHBIX.

CrpoeHnne ¥ Ku3HeAesITEIbHOCTh OPraHN3Ma JKMBOTHOI'O

Onopa u JBMWXeHUE KHUBOTHBIX. OCOOEHHOCTHM THIPOCTATHUYECKOTO, HAPYKHOTO U
BHYTPEHHETO CKeJeTa Yy JKMBOTHBIX. llepeaBirkeHHEe y OIHOKIETOYHBIX (aMEOOBHIHOE,
KTYTUKOBOE). MBbIIIEUHbIE JBM)KEHUSI Y MHOTOKJIETOYHBIX: MOJET HACEKOMBIX, NTHULI, MJaBaHUE
pBIO, IBMKEHME 110 CYIlIE TO3BOHOYHBIX JKUBOTHBIX (T0J13aHUE, Oer, X01p0a 1 Apyroe). PeryakHbie
KOHEYHOCTH.



IIutanue u nuIeBapeHNUe y )KUBOTHBIX. 3JHAYeHHWE NUTaHus. IIutanne m nuiesapeHue y
MpoCTENIINX. BHYTpUNONIOCTHOE M BHYTPUKJIETOYHOE NHILEBAPEHUE, 3aMKHYTas U CKBO3Has
[UILEBapUTeNIbHAs cUcTeMa y Oecrno3BOHOYHBIX. [IuiieBapuTeNnbHBIM TPaKT y IO3BOHOYHBIX,
NUIIeBapuTeNbHble  kene3bl. DepMeHThl. OCOOEHHOCTH MUILEBAPUTEIBHOM CHCTEMBI Y
IIPEICTABUTENEH OTPAL0B MIEKOIIUTAIOLIHX.

JlpIxaHue *UBOTHBIX. 3HAUEHHUE AbIXaHMsA. ['a3000MeH uepe3 BCIO MOBEPXHOCTh KIIETKH.
JXKabepHoe npixanue. HapyxHble u BHyTpeHHHE ka0pbl. KokHoe, TpaxeiiHoe, 1€rouyHoe JpIxaHue
y oburateneit cymu. OcoOOEHHOCTH KOKHOTO JbIXaHUsA. POJIb BO3YIIHBIX MEIIKOB Y HTHII.

Tpancnopr BemecTB y >KMBOTHBIX. Posb TpaHcIopTa BEIIECTB B OPraHU3ME KUBOTHBIX.
3aMKHYyTas U HE3aMKHYTasi KPOBEHOCHBIE CHCTEMbI y Oecrio3BOHOYHBIX. Cep/ile, KpOBEHOCHBIE
cocynbl. CIUHHON U OPIOIIHON COCY/Ibl, KalIMIISAPBI, <«JIOKHBIE CEpALa» Yy JI0KIEBOIO YepBs.
Oco0OeHHOCTH CTPOEHHUS HE3aMKHYTOM KPOBEHOCHOW CHUCTEMBI y MOJUIIOCKOB M HAaCEKOMBIX.
Kpyru kpoBooOpaiieHust 1 OCOOEHHOCTH CTPOEHHsS Ceplell Y IO3BOHOUHBIX, YCIIOKHEHHE
CHCTEMBI KPOBOOOPAIIICHHSI.

Beoienenue y )KMBOTHBIX. 3HaU€HHUE BbIJIEICHUS KOHEYHBIX IPOJIYKTOB OOMEHA BEIIECTB.
CoxpaTuTenpHble BaKyOId y MpocTeHNX. 3BE31UaThle KJIETKU U KaHaJbIbl Y IJIOCKUX YEpBEH,
BBIJICJIUTENIbHBIE TPYOOUKHM M BOPOHKHM Yy KOJIBYATHIX dYepBed. MasblUrueBsl COCYAbl Y
HaceKoMbIX. [Touku (TyJOBUILHBIE U Ta30BbIE), MOYETOUYHUKHU, MOUYEBOU My3bIph Y MO3BOHOUHBIX
KHUBOTHBIX. OCOOEHHOCTH BBIJICJIEHUS Y NTUL], CBSI3aHHbIE C TIOJIETOM.

[TokxpoBbI Tena y kUBOTHBIX. IIOKpOBBI y O€CIIO3BOHOUHBIX. Y CIIOKHEHHE CTPOCHHS KOXKU
y n03BoHOYHBbIX. Koka kak opraH BblaeseHus. Posb koxu B Temnooraayde. [Ipons3BoaHble KOXH.
CpencTBa MacCUBHOM U aKTUBHOM 3aIIUTHI Y )KUBOTHBIX.

Koopaunanus u peryisinus >KM3HEACSITEIBHOCTH Yy JKHMBOTHBIX. Pasgpaxkumocts y
OJIHOKJIETOYHBIX KHMBOTHBIX. Takcuchl ((oToTakcuc, TPOPOTAKCHC, XEMOTAKCUC U JApYyrue
takcuchl). HepBHast perymsuus. HepBras cucrema, e€ 3HaueHue. HepBHas cucrema y
O0ecro3BOHOYHBIX: ceTuatass (muddysHas), crTBoNOBas, y3noBas. HepBHas cucrema y
MIO3BOHOYHBIX (TpyOYartas): rOJJOBHOM M CIIMHHON MO3T, HEPBBL. Y CJIOKHEHHE TOJIOBHOTO MO3Ta
oT pbi0 0 Mmitekonutaromux. llosBienne OONbIIMX MOMYyIIApUMA, KOpPbI, OOPO31 U HU3BHIMH.
I'ymopanpHas perynauusa. Poias ropMOHOB B >kM3HM >KMBOTHBIX. [losioBeie ropMoHsl. IlonoBoi
numop¢usM. Opranbl 4yBCTB, MX 3HaueHue. Perentopsl. [Ipocteie u ciioxHble ((aceTouHbIe)
IJ1a3a y HaceKOMbIX. OpraH 3peHHUs U cllyXa y IO3BOHOYHBIX, UX ycloxkHeHne. OpraHsl 000HIHUA,
BKyCa M OCSi3aHUS y OECTIO3BOHOYHBIX M TO3BOHOYHBIX KUBOTHBIX. Opran 60KOBOH JINHUU Y PbIO.

[loBenenne >KMBOTHBIX. BpoxknéHHoe W TpHUOOpETEHHOE TMOBEACHUE (MHCTUHKT U
HaydyeHue). Hayuenwue: ycioBHbIe pedIeKChl, HWMIPUHTUHT (3aleyaTieHUe), WHCAUT
(moctwxenne). IloBenenwe: mHIIEBOEe, OOOPOHUTENBHOE, TEPPUTOPUANBHOE, OpadHoe,
nccrienoBaTesbekoe. CTUMYJIBI TOBEACHHUS.

Pa3smHOXeHME M pa3BUTHE JKUBOTHBIX. beEcrnosoe pa3MHOXKEHME: [EJIEHHE KIETKU
OJTHOKJIETOYHOTO OpraHuM3Ma Ha [Be, IOYKOBaHHUe, (parmeHranus. [lonoBoe pa3MHOXKEHHE.
[IpenmyiiecTBo nosioBOro pasMHoxkeHus. 1lonoBsie xenespl. AnuHukn U cemeHHUKU. [lonoBbie
KieTku (rametsl). OmmogorBopenue. 3urota. [laprenorenes. 3aposimeBoe pazpute. CTpoeHHE
giina ntuipl. BHyTpuyTpoOHOE pa3BuTHE MICKOMUTAIONIMX. 3aposiiieBbie 00omouku. [Inanenta
(nerckoe mecto). Ilymounslii kaHaTuk (mynoBuHa). IlocTaMOpHoOHanIBHOE pa3BUTHE: NIPSAMOE,
HenpsiMoe. Metamopdo3 (pa3BUTHE C MPEBPAIICHUEM ): TIOTHBIN U HETIOTHBIMA.

Jlabopamopusie u npakmuueckue padoomaot.

O3HaKOMJIEHHE C OpraHaMH ONOPHI U ABM)KEHHUS Y )KUBOTHBIX.

N3ydenue crnoco60B MOIIIOMEHHS MUILHU Y )KUBOTHBIX.

N3ydenue crmocoOOB IbIXaHUS Y )KUBOTHBIX.

O3HaKOMJIEHHE C CUCTEMAMH OPraHOB TPAHCIIOPTA BEILECTB y KUBOTHBIX.

N3y4eHue noKpoBOB Tella y )KUBOTHBIX.

N3y4yeHue opraHoB 4yBCTB Y )KUBOTHBIX.

®opMHUpPOBAaHUE YCIOBHBIX PEQIIEKCOB Y aKBAPUYMHBIX PbIO.

Crpoenue siilia ¥ pa3BUTHE 3apO/bIIIA NTULBI (KYPHLIBI).



CucremaTuyeckue rpynnbl ;KWBOTHBIX

OCHOBHBIE KaTEropuM CHCTEMAaTUKU >KUBOTHBIX. BHJ Kak OCHOBHas cuUCTeMaTH4yecKas
KaTeropusi  JKMBOTHbIX.  Kiaccudukamuss  kuBoTHbIX. CucTtemMa  KMBOTHOTO  MHpa.
CucremaTH4eCcKre KaTerOpUH )KUBOTHBIX (LIaPCTBO, THUII, KJIACC, OTPSAJI, CEMEUCTBO, PO, BUI), UX
conoaurHenue. bunapuas nHomenknarypa. OTpaxeHre COBPEMEHHBIX 3HAHUHM 0 IPOUCXOKIACHUU
¥ POJICTBE KMBOTHBIX B KJIacCU()UKALIUH KUBOTHBIX.

OpHOKIETOYHBIE JKUBOTHBIE — mTpocTeimme. CTpoeHHEe U KHU3HEACSITEIHbHOCTH
npocreimmx. Mecrooburanue u o0pa3 xu3Hu. OOpa3oBaHUE IUCTHI MPU HEOIArONPHUITHBIX
yCIOBUAX cpelbl. MHOrooopasue npoctedimmx. 3HayeHHe MPOCTEHIIMX B MPUPOJE U KHU3HU
yesoBeka (00pa3oBaHue 0CATOUYHBIX ITOPO/I, BO3OYIUTEIHN 3200 BaHNUNA, CAMOMOTUYECKHUE BUIBI).
[TyTu 3apakeHus yenoBeKa U Mepbl MPO(PUIAKTUKH, BBI3bIBAEMBbIE OJIHOKJIETOYHBIMU KUBOTHBIMU
(MasApuiHBIN TU1a3MOU).

Jlabopamopnsle u npakmuueckue padomaol

UccnenoBanue crpoeHust nHGY30puu-Ty(PenbKku ¥ HaOMOEeHHE 3a €€ MepeABIKECHHEM.
N3yyenne xemortakcuca.

MHoroo6pasue npoctednmx (Ha rOTOBBIX Ipenaparax).

W3rorosneHne MoieM KIETKH MpocTeiiero (aMeéonl, HHPY30puu-TyenbKy U Ipyroe.).

MHorokiaerounble KuBOTHble. Kumeuynonosnocrubie. OOmias XxapaKTepUCTHKA.
Mecroobutanue. OCOOEHHOCTH CTPOEHHS U JKU3HEAEATENbHOCTH. DKTOJEpMa M SHTOAEpMa.
BuyTpumnonoctHoe u KieToyHoe nepeBapuBaHue nuiu. Perenepanus. Pednexc. becnosoe
pasmHOoxkeHue (moukoBanue). IlonoBoe pasmuokenue. ['epmadpoaurusm. PasznenbHomosnble
KHMILIEYHOIOJOCTHbIE. MHOroo0pasue KHUIIEYHOIIOJIOCTHBIX. 3HAUEHHE KHUILIEYHOIIOJIOCTHBIX B
MPUPOJIE U )KU3HU YesoBeka. KopanioBble MOIUIBI U UX PoJib B pudooOpa3oBaHUH.

Jlabopamopuwvie u npakmuueckue padoomaolt.

HccnenoBanue cTpoeHHs] TMPECHOBOJHOM THApPbl U €€ TmepeiBWKeHUs (IIKOJIbHBINA
aKBApUYM).

HccnenoBanue nutaHus TUAPHI JaHUSIMA U IUKIONAMH (IIKOJIBHBIN aKBapuUyM).

N3roTtoBnenune Mozeny MpecHOBOIHOM THAPHI.

Ilnockme, Kpyrible, Kojab4aTble vepBH. OOmas xapaktepuctuka. OcoOEHHOCTH
CTPOCHHUSI U >KU3HENEATENbHOCTH IUIOCKUX, KPYTJBIX M KOJIbYATBHIX dYepBei. MHorooOpasue
yepsei. [lapasutmyeckue IUIOCKME M Kpyrible 4YepBU. LlMKIbl pa3BUTHS NEYEHOYHOIO
cocalbllIMKa, OBIYBETO LEMHS, 4YeJOBeYeCKoW ackapuibl. YepBH, HX MNPUCHOCOOJIEHUS K
NapasuTU3My, Bpell, HAHOCUMBIN YEJIOBEKY, CEIbCKOXO3HCTBEHHBIM PACTEHUSM W KMBOTHBIM.
Mepbl 1O MNPEenyNpeKICHUIO 3apAKEHUS Napa3UTHYECKUMU 4YepBAMHU. Poiib yepBeil Kak
MoYB0oOOpa3oBaTeNeH.

Jlabopamopuwvie u npakmuueckue padoomaolt.

HccrnenoBanue BHENIHETO CTPOEHUs JOKAeBoro uepBsa. HaOmiomenue 3a peakuueit
JOKIEBOTO YEPBS Ha pa3paKUTeIH.

HccnenoBanne BHyTPEHHETO CTPOEHUS JOKAEBOT0 YepBs (Ha FOTOBOM BJIAKHOM IIperapare
Y MHUKpOIIpernapare).

W3ydenue mnpucrnocoOieHU Mapa3suTUYecKUX YepBed K MapasuTu3My (Ha TOTOBBIX
BJIQXKHBIX U MUKpOIIpernapaTax).

Yaenucronorue. OOmas xapakrepuctuka. Cpeapl ku3HH. BHemiHee W BHyTpeHHEE
CTpOEHHE YWiIeHHUCTOHOTUX. MHOrooOpasue wieHncToHorux. [lpeacraBurenu Kiaccos.

Pakoo6paznbie. OCOOCHHOCTH CTPOCHUS U KU3HEIEATEIHHOCTH.

3HaueHue pakooOpa3HbIX B MPUPOJIE U KU3HU YEIIOBEKa.

[TaykooOpasHuble. OCOOCHHOCTH CTPOSHHS W JKU3HEAEATEIBHOCTH B CBS3HM C KHU3HBIO Ha
cyme. Knemu — BpeauTenn KyJlbTypHBIX pacTeHHil U Mepbl 00pbObl ¢ HUMH. [lapazutnyeckue
KJICIIH — BO30YAUTENN U TEPEHOCYUKH OIACHBIX Ooyie3Heil. Mephl 3amuThl oT Kiemel. Pomb
KJIEIIeH B TOYBOOOPA30BAHHH.

Hacexombie. OcOOEHHOCTH CTPOSHHSI M JKU3HEACATEIBHOCTH. Pa3MHOKEHIE HACEKOMBIX U
TUNBI pa3BUTUA. OTpsabl HacekoMbiX: I[IpsMokpeuible, PaBHOKpbUIblE, [lomy)kecTKOKpbUIbIE,



Yemryekpsuible, JKecTkokpbuible, [lepenonuarokpeuisle, [IBykpbuisle u apyrue. Hacexomble —
NEPEHOCUYUKH BO30yAMTENEN M Mapa3uThl YeJOBEKa M JIOMAIIHUX >KUBOTHBIX. Hacexkomble-
BpEIUTENN caja, oropoja, mnois, Jieca. Hacekomble, CHMXKAIOIME UYUCIEHHOCTb BpeAMTENEH
pacrenuid. IloBeneHue HACEKOMBIX, HMHCTHHKTBL. Mepbl 10 COKpALICHUIO YHUCICHHOCTH
HACEKOMBIX-BpeauTeNell. 3HaueHHe HaCEKOMBIX B IIPUPOJE U KHU3HU YEJIOBEKA.

Jlabopamopuvie u npakmuueckue padomal.

HccnenoBanue BHEIIHETO CTPOEHUSI HACEKOMOTO (Ha MpUMeEpPe MaCKOro »KykKa WiIn Ipyrux
KpPYHHBIX HACEKOMBIX-BPEIUTENIEH).

O3HakoMJIEHHE C Pa3IMYHBIMU TUIIAMH Pa3BUTHS HACEKOMBIX (Ha IpUMepe KOJUIEKLUH).

Moamockn. OO6miass xapakrepuctuka. MecrooOutanue MoOJUTIOCKOB. CTpoeHue u
IPOLIECCH] KU3HEEATEIBHOCTH, XapaKTepHbIe JUIsl OPIOXOHOTHUX, JIBYCTBOPYATHIX, TOJJOBOHOI'MX
MOJUTFOCKOB. YepThl NPUCIOCOOJEHHOCTH MOJUIIOCKOB K cpene oOurtanus. PasmHoxkeHue
MOJUTIOCKOB. MHOr000pa3ue MOJIITFOCKOB. 3HaU€HHE MOJUTIOCKOB B IIPUPOJIE U KU3HU YETIOBEKA.

Jlabopamopuvie u npakmuueckue padomsot.

HccnenoBanue BHEIIHETO CTPOEHUS PAKOBUH IPECHOBOAHBIX M MOPCKUX MOJUIIOCKOB
(paxoBHHBI 0€33y0OKH, IEPIOBUILIBL, TIPYIOBHKA, KATYIIKU U JPYTHUE).

Xopaosble.  OOmas ~ XapakTepuCTHKA.  3apOABIIIEBOE  Pa3BUTHE  XOPJOBBIX.
CucremaTtuueckue rpynnsl xopAaoBbix. [logrun becuepennsie (anuetHuk). [loatun Yepenusie,
unu [103BoOHOYHEIE.

Pp10b1. O011as xapakrepucTtrka. MecrooOuTaHue 1 BHelIHee cTpoeHue ppl0. OcoOeHHOCTH
BHYTPEHHET'0 CTPOCHMS U IPOLIECCOB KU3HEAeATeNbHOCTH. [Ipucnoco01eHHOCTh PhIO K yCIOBUAM
oOutanus. OTaNuKs XPALIEBBIX PbIO OT KOCTHBIX pbI0. Pa3MHOKeHue, pa3BUTHE U MUTpALMsl PhIO
B npupojae. MHoroobpasue pbld, OCHOBHbIE CUCTEMAaTHUECKUE I'pyNIbl pbl0. 3HaueHUe pbiO B
MIPUPOJIE U )KU3HU UeIoBeKa. X03giCTBEHHOE 3HAUE€HUE PbIO.

Jlabopamopuvie u npakmuueckue padomul.

HccnenoBanre BHEIIHETO CTPOSHUSI U OCOOCHHOCTEN TEepeABUKEHUS PHIOBI (Ha MpuUMepe
KHMBOH pBIOBI B OaHKE C BOAOK).

HccnenoBanne BHYTPEHHETO CTPOEHHMsSI pbIObI (HAa MpUMEpe TOTOBOIO BIIAXKHOIO
npernapara).

3emHoBoOAHBbIe. O0mIas xapakTepucTuka. MectooOuTaHue 3¢MHOBOAHBIX. OCOOEHHOCTH
BHEIIHETO U BHYTPEHHETO CTPOEHHUS, IPOLECCOB KU3HEACITEIbHOCTH, CBSI3aHHBIX C BBIXOJO0M
36MHOBOJHBIX Ha cymry. [IprcrnocoOJeHHOCTh 3€MHOBOJHBIX K JKM3HH B BOJE U Ha CYIIE.
Pa3mHOXkeHME U pa3BUTHE 36MHOBOJHBIX. MHOrooOpasnue 36 MHOBOAHBIX M UX OXpaHa. 3HAaUeHHE
36MHOBOJIHBIX B IIPUPO/IE U )KU3HU YEJIOBEKA.

Ipecmbikaommecsi. OOmas xapakTepucTuka. MecToOOMTaHUE IMPECMBIKAOIIUXCS.
OcoOeHHOCTH  BHEIIHET0 W BHYTPEHHEro CTPOeHUs mpecMblkaromuxcd. [Iponeccst
KHU3HEeATeNIbHOCTH. [Iprcroco6IeHHOCTh MPECMBIKAIOMIMXCS K KHU3HM Ha cyiie. Pa3sMHOokeHne
U pa3BUTHE MpecMbIKaromuxcs. Perenepanus. MHOroodpasue npecMbIKaroIUXcs U UX OXpaHa.
3HaueHUE MPECMBIKAIOUINXCS B IPUPOJIE U JKU3HU YEJIOBEKA.

uuel. O6mas xapaktepuctrka. OCOOEHHOCTH BHENTHETO cTpoeHHs NTHIl. OCOOEHHOCTH
BHYTPEHHET'O CTPOCHHSI M MPOIECCOB >KU3HEAEATEIbHOCTH NTUll. [IpucrmocobneHus nruil K
nonéry. [lopenenue. Pasmuoxenune u pa3purue ntui. 3adora o noromctse. Ce30HHbIE SBICHUS B
KHU3HH NITUL. MUTpaluy NTUL, X u3y4eHne. MHOrooOpasue nTuil. IKOJIOTHIECKHEe TPYTIITbI ITHIL
(o BBIOOPY yuuTElNs HA IPUMEpPE TPEX HKOJOTMUECKUX IPYHI ¢ YUETOM paclpOCTpaHEHHs MTHUI]
B peruone). [IpucrnocoOIeHHOCTh NTHUI K Pa3IMYHBIM YCIOBHUSAM CpeIbl. 3HAUEHHE NTHUI[ B
NPUPOJE U )KU3HU YEJIOBEKa.

Jlabopamopuvie u npakmuueckue padomal.

HccnenoBanue BHEIIHETO CTPOEHUS U IEPHEBOT0 MOKPOBA MTHULL (Ha TPUMEpPE dydesia MTUL]
¥ Ha0opa MepbeB: KOHTYPHBIX, YXOBBIX U IyXa).

HccnenoBanue 0cOOEHHOCTEN CKeNeTa MTHILIBI.

Muaexkonutaomue. OOmas xapakrepuctuka. Cpenbl JKU3HH — MIICKOTHUTAIOIINX.
OcCo0eHHOCTH BHEITHETO CTPOEHHUS, CKeJIeTa M MyCKYJaTyphl, BHYTpEeHHEro cTpoeHus. [Ipoueccsl



KU3BHENEATENbHOCTA. Y CIOKHEHHE HEpBHOW cucTeMbl. [loBeneHMEe  MIIEKONMUTAIOLIUX.
PasmHuoxeHme u pazputue. 3a00Ta 0 MOTOMCTBE.

[TepBo3Bepu. Opnompoxonnbie (sinexnamaynme) u CymyaTbie (HU3IIME 3BEpH).
[TmanenTapusle Milekonurtarone. MHOrooopasue MIIEKONUTAIOMUX (IO BBIOOPY ydWTeINs
U3y4alTcss 6 OTPSAOB MIIEKONMUTAIOUIMX HAa IpHUMEpEe IBYX BHUAOB M3 KaXIOrOo OTPsa).
Hacexomosinubie u  Pykokpoeuible. ['peiynbl, 3aiinieoOpasuble. XwuinHble. JlacroHorue u
Kutoo6pasnsie. [laprokonsiTHbIe 1 HemapHokonbiTHbIE. [IpuMatel. CemelicTBa oTpsiga XUIHBIC:
co0auby, KOLIaubU, KyHbH, MEJIBEXKbH.

3HaueHHEe MIICKONUTAIOIIUMX B MPUPOJAE W IKU3HM YEJIOBEKa. MIleKoNHUTaroume —
NEPEHOCUUKH BO30yauTeNnell omacHbIX 3a0osieBaHui. Mepbl OOppObI € TpPBI3yHAMHU.
MHuoroo6pasue MIEKOMUTAIOIINX POAHOTO Kpasi.

Jlabopamopuvie u npakmuueckue padomal.

HccnenoBanue ocobeHHOCTEN CKeeTa MICKOMUTAIOIINX.

HccnenoBanne ocoOeHHOCTEH 3yOHON CUCTEMBI MIICKOITUTAIOIITHX.

Pa3BuTHeE :KHBOTHOT0 MHPa Ha 3emJie

DBOJIOLMOHHOE PA3BUTHUE KUBOTHOTO MUpa Ha 3emJie. Y CII0KHEHHE )KUBOTHBIX B ITpoliecce
9BOJIIOIMH. JlOKa3aTeNIbCTBA HBOJIIOLIMOHHOTO pa3BUTHSA JKUBOTHOro Mwupa. [laneontonorus.
Hckonaemple OCTaTKM KUBOTHBIX, MX H3ydeHHE. MeTOoJpl M3y4yeHHs HCKOMAeMbIX OCTATKOB.
PecraBpanus npeBHUX KUBOTHBIX. «OKHBBIE HCKONIAEMBIE)» JKUBOTHOI'O MUDA.

XKu3Hb )KUBOTHBIX B Bozie. OJTHOKJIETOUHbIE KUBOTHBIE. [IponcxokaeHe MHOTOKJIETOUHBIX
KHUBOTHBIX. OCHOBHBIC 3Tambl 3BOJIIOLKUU 0ecrno3BOHOYHBIX. OCHOBHBIE 3Tambl 3BOJIIOLUU
MM03BOHOYHBIX JKUBOTHBIX. BrIMepIlIHie KUBOTHBIE.

Jlabopamopnuvie u npakmuueckue padomul.

HccnenoBanue MCKomaeMbIX OCTATKOB BEIMEPLINX KUBOTHBIX.

7KvBOTHBIE B IPUPOIHBIX CO00IIECTBAX

XusoTHble U cpena obutanus. BnusiHue cBera, TemnepaTypsl U BIaXKHOCTH Ha )KHUBOTHBIX.
[IprcnocoOaeHHOCTD KUBOTHBIX K YCIOBUSAM CPEAbl OOMTAHUS.

[Homynsimuu >KMBOTHBIX, UX XapakTepUCTUKU. OJUHOYHBIA U TPYIIIOBOW 00pa3 >KHU3HH.
B3anMocBs3M KMBOTHBIX MEXAy €000 M C aApyrumu opranusmamu. [luiieBble CBsI3U B
MpUPOAHOM coobiiecTse. [IuieBpie ypoBHH, 3KOJI0THYeCcKas mUpaMua. DKOCUCTEMA.

JKuBOTHBI MHMp HPHUPOAHBIX 30H 3eMiau. OCHOBHBIE 3aKOHOMEPHOCTH pPacIpECIICHUS
JKABOTHBIX Ha Iy1aHete. PayHa.

7KMBOTHBIE M YeJI0BEK

Bo3sgaeiicTBrue yenoBeka Ha KUBOTHBIX B MPUPOJE: MPsIMOE U KOCBeHHOE. 1IpoMbIcioBbIe
KHUBOTHBIE (PbIOOJIOBCTBO, 0X0Ta). BeieHne mpombIciia ;kHBOTHBIX HA OCHOBE HAyYHOT'O MOIX0/1A.
3arpsi3HEHUE OKPYKAIOIIECH CPEbl.

OnomamHBaHue KUBOTHBIX. CeNneKIus, MOpoIbl, HCKYCCTBEHHBIH 0TOOD, AMKHE MPEIKU
JOMAIIHUX JKUBOTHBIX. 3HAYECHHE JIOMAIIHUX JKUBOTHBIX B JKM3HM uejoBeka. KUBOTHbIE
CEJIbCKOXO3SUCTBEHHBIX YTOAUNA. MeTo1bl 60pbOBI C JKUBOTHBIMU-BPEAUTEISIMH.

I'opon xak ocobasi UCKyCCTBEHHasl cpefia, Co3laHHas 4eloBeKOM. CHHAHTPOMHbBIE BHJIbI
KHUBOTHBIX. YCIOBHA WX OOuTaHMA. Becro3BOHOYHBIE M TO3BOHOYHBIC >KUBOTHBIE TOpOAA.
Apnanrtanys KUBOTHBIX K HOBBIM YCJIOBHSAM. PekpeannoHHbIN Npecc Ha KUBOTHBIX TUKUX BUJIOB
B YCIOBUAX ropozga. be3Han3opHble nomamHue >KuBOTHbIE. IIuTOoMHMKHM. BoccraHoBieHue
YHCIIEHHOCTH PEJIKMX BHUJOB JKUBOTHBIX: 0c000 oxpaHsiemble pupousie Tepputopun (OOIIT).
Kpacnas kaura Poccun. Mepsl coxpaHeHUs )KUBOTHOT'O MUPA.

9 KJIACC

Yes10BeKk — 0MOCOIUAIBHBIH B/

Hayku o uenoBeke (aHaTomusi, (DU3HOJNOTHS, TCUXOJOTHS, AHTPOIOJIOTHS, THUTHEHA,
CaHUTApUsl, IKOJIOTHS YesloBeKa). MeToibl M3ydyeHHs] OpraHu3Ma 4eJIOBeKa. 3HaueHUEe 3HaHUM O
YeloBeKe /il CaMOMO3HAHMS U COXpaHeHHs 370poBbsi. (OCOOCHHOCTH 4YeJIOBEeKa Kak
OMOCOLMATIBHOTO CYIIECTBA.



MecTo 4YenmoBeka B CUCTEME OPraHM4eckoro Mupa. YemoBeKk Kak YacTb INPUPOLBL.
CucremaTuueckoe  IOJIOKEHME  COBPEMEHHOTo  4eynoBeka. (CXOICTBO  4eloBEKa €
MieKkonurapomuMu. Ominyue dYeinoBeka OT NpuMaroB. JlokasaTenbCTBa  KMBOTHOTO
IIPOUCXOXKACHUS YesloBeKa. UYenoBeK pa3yMHbI. AHTPOIIOTE€HE3, €ro 3Tanbl. buonorndyeckue u
coluasbHble ()aKTOPbl CTAHOBJICHUS YesloBeKa. UenoBeuecKue pachl.

CTpyKTypa oprann3ma 4ea0BeKa

Crpoenre n XUMUYECKHH cocTaB KieTKM. OOMEH BeIleCcTB M NpEeBpalleHHue SHEPruu B
kieTke. MHorooOpasue KieTok, ux neieHue. HykinemHoBble KHCIOTHL. I'€éHbl. XpOMOCOMBI.
XpomocoMHbI Habop. Muro3, meio3. ComaTuyeckue M MoyioBble KiIeTKU. CTBOJIOBBIE KIIETKH.
Tunel TKaHeW OpraHu3Ma 4YeJOBEKa: SMUTEIHAIBHBIE, COCAUHUTENbHBIC, MBIILICYHbIC, HEPBHAS.
CpoiictBa TKaHel, ux (yHkuuu. Opranbl U CUCTEMbI OpraHoB. OpraHu3M Kak €IMHOE LEJIOe.
B3anMoCBs3b OPraHoOB U CUCTEM KaK OCHOBA FOMEO0CTAa3a.

Jlabopamopuvie u npakmuueckue padomal.

N3y4yeHre MUKpOCKOMUYECKOTO CTPOEHUSI TKaHE! (Ha FOTOBBIX MUKpOIIpenapaTax).

Pacnio3HaBaHue OpraHoB ¥ CUCTEM OPIaHOB yesloBeKa (1o Tabaumam).

HeiliporymopanbHasi peryJsuus

HepBhnas cuctema uenoBeka, €€ opraHusalus U 3HadeHHe. HellpoHBbI, HEPBbI, HEPBHbBIE
y31nbl. Peduexc. Peduiextopnas nyra.

Penenropsl. J[ByxHelpoHHbIE U TPEXHEHPOHHBIE pediekTopHble 1yrd. CIMHHOM MO3T, €ro
ctpoenue u pyukuu. Peduexcel cnmHHOr0 Mo3ra. ['oioBHO#M MO3r, ero cTpoeHre U QyHKIIUH.
Bonbime nomymapusi. Pedexcsl ronoBHoro mMosra. besyciioBHble (BpOKAEHHBIE) U yCIOBHBIE
(npuoOpeténnsle) peduiekchl. ComaTuueckass HepBHas cucrteMa. BereraTuBHas (aBTOHOMHas)
HepBHas cuctema. HepBHas cuctema kak equHoe nenoe. Hapymenus B pabote HEpBHOM CUCTEMBI.

I'ymopanbHas perymsiuns QyHKuMid. OHIOKpHHHas cucteMa. JKenesbl BHYTpEHHEH
cekpeuuu. JKenesbl cMeaHHON ceKpeluu. ['OpMOHBI, UX POJIb B PEryJISIIUN (PU3UOTOTMYECKUX
¢GbyHKIME opraHu3ma, pocta U pa3BuTHs. Hapymienue B paboTe SHIOKPUHHBIX HKEJE3.
OcobeHHocTH pedIeKTOPHOI U TyMOpalIbHON peryssiiuu (yHKIUNA OpraHu3Ma.

Jlabopamopuvie u npakmuueckue padoomaolt.

N3ydenue roJoBHOro Mo3ra 4enoBeka (1o MyJispKam).

N3yueHne n3mMeHeHns pa3Mepa 3padka B 3aBUCHMOCTH OT OCBEIIEHHOCTH.

Onopa u ABU:KeHHE

3Ha4YeHHE OMOPHO-ABHUTaTEIbHOrO anmnapara. CKelleT 4eloBeKa, CTPOCHHE €0 OTIEIOB U
¢ynkuuu. KoctH, MX XuMHYECKUi cocTas, cTpoeHue. Tumsl kocteid. Poct koctell B uMHY U
tonmuny. Coeaunenne kocter. Ckenet ronoBel. Ckener TynoBuia. CKeleT KOHEYHOCTEW U UX
nosicoB. OCOOEHHOCTH CKeJleTa YeNOBEKa, CBS3aHHbIE C TPSMOXOXKAEHHEM U TPYAOBOM
JESATEIBHOCTBIO.

Mpimeynast cucrema. CTpoeHne M (YHKUMHM CKEJIETHBIX MbIm. PaGorta MbIm:
CTaTW4ecKass M JWHAMHYECKas, MBIIIIbBI Ccrudareind M pasrudatesnu. YTOMJIEHHE MBIIILI.
I'mnoxnuamus. Posb qBUraTeIbHOM aKTUBHOCTH B COXPAHEHUU 3/10POBbSI.

Hapymienns onopHo-aBUraTeabHON CUCTEMbl. Bo3pacTHbIE HU3MEHEHUS B CTPOCHUU KOCTEH.
Hapymenue ocanku. Ilpenynpexnenne MCKpUBIEHUS IO3BOHOYHHUKA U Pa3BUTHUS IUIOCKOCTOIINS.
IIpodunaktuka TpaBmaTu3Ma. IlepBas momols npu TpaBMax ONOPHO-ABUIaTEIbHOIO alIapara.

Jlabopamopuvie u npakmuueckue padomol.

HccnenoBanue CBONCTB KOCTH.

N3ydenue cTpoeHus: KOoCcTel (Ha MyJsiKax).

N3ydenue cTpoeHHs MO3BOHKOB (Ha MyJIsDKax).

OnpeneneHre THOKOCTH TTO3BOHOYHHKA.

N3mepenune macchl M pocTa CBOETO OPraHU3Ma.

N3yueHne BIUsAHMS CTATUYECKON M TMHAMUYECKON HArpy3KU HAa YTOMJICHHE MBIIIIIL.

BrlsiBeHNE HapyIIEHUS OCAaHKH.

Onpenenenue NpU3HAKOB IIOCKOCTOIHS.

Oxa3anue nepBoi MOMOIIY NPYU TOBPEXKICHNUN CKEJIETA U MBIIILI.



BHyTpeHHsisi cpea opranusma

BuyTtpennss cpena u e€ pyHkumun. @opMeHHBIE 2IEMEHTHI KPOBU: SPUTPOIMTHI, TEHKOIUTHI
U TpoMOoLUTHI. MasokpoBue, ero npuurHbl. KpacHblil KOCTHBIM MO3I, €ro pojib B OpraHU3Me.
[Inazma kposu. IlocrostHCTBO BHYTpeHHEH cpeabl (romeocta3). CBEpThiBaHME KpoBH. ['pynmbl
kpoBu. Pesyc-dakrop. [lepenuBanue kposu. JJoHOpCTBO.

Nmmynuter u ero Buabl. DakTopbl, BIMAIONME HA WMMYHUTET (NMPHOOpPETEHHBIC
UMMYHOJACOUINTH): paJAMallMOHHOE OOJydyeHHe, XUMHUYECKOE€ OTpaBJICHHE, TOJOJaHHe,
BOCTIaJIeHHe, BUpYyCHble 3a0oneBanus, BUY-undexnus. Bunoukosas sxenesa, numbaTHyecKue
y37bl. Bakiunsl u neueOHble chiBOpoTkH. 3HaueHue padort JI. [Tacrepa u .M. MeunukoBa 1o
W3YYEHUIO UIMMYHHTETA.

Jlabopamopuvie u npakmuueckue padomal.

N3yyeHre MHMKpPOCKOIMYECKOI'O CTPOEHHUS KPOBHM UEJIOBEKA M JIATYIIKH (CpaBHEHHE) Ha
TOTOBBIX MUKpOIIpenapaTax.

KpoBooopamenue

Opransl kpoBooOpameHusi. Ctpoenue u pabora cepana. ABromatusM cepaua. CepaeyHbii
LIUKJI, €r0 JJIUTENbHOCTh. bonblioil M Mainblii Kpyru KpoBooOpaiieHus. J[BUskeHue KpoBU IO
cocynam. Ilynbc. Jlumparuueckas cucrema, TMMPOOTTOK. Perynsanus aedrenbHOCTH cepaua U
cocynoB. I'uruena cepaedHo-cocyaucToi cuctemsl. [IpoduiiakThka cepedHO-COCYAUCTHIX
3aboneBanuil. [IepBast momoIb Npyu KPOBOTEUCHUSX.

Jlabopamopuwie u npakmuueckue padomaoi.

N3mepenue KpoBSHOIO JaBICHUS.

Onpenenenue myjibca U YUCHA CEPJCUYHBIX COKPAILEHUI B IMOKOE U MOCJE JTO3UPOBAHHBIX
(U3NYEeCKUX Harpy30K Yy YelIOoBeKa.

[IepBast moMonIs NpHU KPOBOTEUECHUSX.

Abixanue

Jpixanue u ero 3HaueHue. Oprausl qpixaHus. JI€rkue. BzauMocBs3s cTpoeHus U pyHKIUN
OpraHoB jabixaHus. ['a3000MeH B NErkux M TKaHsAX. JKu3HeHHas EMKOCTH JErKMX. MexaHU3Mbl
npIxaHus. J{pIxaTenbHble IBUKEHUS. Perynauus qpixaHusl.

WNudexmonnsle 00e3HU, Mepenarolmecs 4epe3 BO3AYyX, MPeaynpexIeHHe BO3IYIIHO-
KanenbHbIX HHeKkuil. Bpen TabakokypeHus, ynorpedyieHuss HApKOTUYECKUX U IMICUXOTPOIHBIX
BelecTB. Peannmanus. OxpaHa Bo3yIIHOM cpeapl. Oka3aHue MepBOil MOMOIIHU ITPH MOPaXKEHUH
OpPraHOB JbIXaHUS.

Jlabopamopuvie u npakmuueckue padomul.

N3mepenne o6xBata rpyAHOI KJIETKU B COCTOSIHUM BIOXA U BBIJOXA.

OmnpeneneHre 4acTOTHI AbIXaHUS. BinsHue pa3nuyHbix (akTOPOB HA YACTOTY JBIXaHHS.

IIuTanue u NuIIEeBapeHHe

[IuTaTenbHble BeliecTBa U NuUIIEBbIE NPOAYKTHL. [TuTanue u ero 3Hauenue. Ilumesapenue.
Oprasbl numieBapeHus, UX CTpoeHue U GyHKuuU. DEepMeHTHl, UX pojb B IHUIIEBAPCHHH.
[MumeBapenue B poToBoii mojoctu. 3yOsl U yX0/ 3a HUMH. [IuiieBapeHne B jKenyaKe, B TOHKOM H
B TOJCTOM KHIICYHHKE. BcacblBaHMe TINTAaTECNIBHBIX BEIIECTB. BcacblBaHWME  BOXBIL
[InmeBapuTenbHBIE JKEIE3bI: IEUEHD U MOIKETYJ0UHAs XKele3a, UX POJlb B MUILEBAPEHUN.

MukpoOuoM 4YenoBeKa — COBOKYIMHOCTh MHKPOOPTaHU3MOB, HACEJSIOIIMX OpPIraHU3M
yenoBeka. Perynsanus numeBapeHus. Meroasl n3ydeHusi opraHoB nuiieBapenus. Padorer M.I1.
[TaBnoBa.

I'uruena muranus. [IpenynpexaeHne TMCTHBIX U JKEITyA0YHO-KUIIEYHBIX 3a00JIeBaHUM,
IUILEBBIX OTPaBICHUN. BilMsHNE KypeHHs U aJlIKOTroJIs Ha IHUILEBAPCHUE.

Jlabopamopuvie u npakmuueckue padomal.

HccnenoBanue neiictBust GepMEHTOB CIIIOHBI HA Kpaxmall.

HaGmroieHne neiicTBUS KeIy09HOT0 COKa Ha OeKH.

OO0OMeH BelecTB U MpeBpallieHHe SJHEPIruu



OOmeH BellecTB M TpeBpalleHHEe YHEPrud B OpraHu3Me uesnoBeka. llmactuyeckuit u
sHepreTudeckuii oOMeH. OOMEH BOJbI M MHHEPAIBHBIX coneil. OOMeH OElKOB, yTIeBOJIOB U
XKHUPOB B opranuszme. Perynsnus oOMeHa BEIECTB U MPEBpaLCHUS SHEPTUH.

Buramunbl U ux ponb mig opranusma. lloctymnenue ButamuHOB ¢ nuumiei. Cuntes
BUTaMHMHOB B OpraHU3Me. ABUTAMUHO3bI U TUIIOBUTAMUHO3bl. COXpaHEHHE BUTAMUHOB B ITULIE.

Hopwmbl u pexum nuranus. PanpoHansHOe nmuTaHue — (GakTOp YKpPEIUICHHUS 3I0POBBS.
Hapymienne o6meHa BelecTs.

Jlabopamopuvle u npakmuueckue padoomal.

HccnenoBanue coctaBa NpOayKTOB TUTAHUS.

CocTaBiieHHE MEHIO B 3aBUCUMOCTH OT KaJOPUHHOCTH MUIIH.

CrniocoObl coXxpaHEHUs] BATAMUHOB B THUILIEBBIX MTPOYKTaX.

Kowxka

Crtpoenue u pynkiun koxu. Koxa u e€ npousBoansie. Koxa u repmoperynsiuus. Biusnue
Ha KOXY (paKTOPOB OKPYKAIOUIEH CPE/Ibl.

3akanuBanue u ero poib. CnocoObl 3aKanvBaHHWs OpraHu3Ma. [ HWrueHa KOXH,
TUTUCHUYECKUE TPeOOBaHMS K Onexie M oOyBH. 3a00yieBaHUSI KOXKH M UX TMPEILyNPEKICHHUS.
[Ipopmnaktuka M mepBas NOMOIIb MpPH TEMJIOBOM M COJHEYHOM YyJapax, OXorax M
0OMOPOKECHHSIX.

Jlabopamopnuvie u npakmuueckue padomal.

HccnenoBanue ¢ MOMOILBIO JTYNbl TBUTBHOW Y JJAJJOHHON CTOPOHBI KUCTH.

Onpenenenye XUPHOCTH Pa3INUHbIX YUYACTKOB KOKH JIMLIA.

Onucanue Mep Mo yXo/1y 3a KOKel JIMIIa ¥ BOJIOCAMU B 3aBUCUMOCTH OT THIIa KOXKHU.

Onucanue OCHOBHBIX TUTHEHUYECKUX TPeOOBaHUH K 0/1€K /1€ U 00YBHU.

Broiaesaenue

3naueHue BbaeneHusA. Oprasbl BbaeneHUs. Opranbl MOYEBBIACIUTENBHON CUCTEMBI, UX
ctpoerne u (pyHkmu. Mukpockonudeckoe ctpoenue modyku. Hedpon. OOpazoBanme mouwm.
Perynsuus MmoueoOpazoBaHHs U MOYEHCITyCKaHHUs. 3a00JIeBaHUsI OPraHOB MOYEBBIIEINTEILHON
CUCTEMBI, UX IPeIyNpexKaCHUE.

Jlabopamopnuvie u npakmuueckue padomal.

OrnpezeneHre MeCTOIIOIOKEHHUS MOYeK (Ha MYJISDKE).

Onucanue Mep NpoUIAKTUKY OOJIE3HEN MOYeK.

PasmHoKeHue U pa3BUTHE

Opranbl penpoaykiuu, crpoeHne U ¢(yHkiuu. IlomoBeie sxene3bl. [lomoBble KIIETKH.
OmnonotBopenue. BHyTpuyTpobHOe pa3BuTue. BiausHue Ha SMOpHOHANIbHOE pa3BUTHE PaKTOPOB
okpyxatome cpenpl. Ponpl. Jlaktanus. Poct m pasButue peOEHka. IlosoBoe co3peBanue.
HacnenoBanme mnpusHakoB y uyenoBeka. HacnencrtBeHHble OO0JIe3HM, WX TNPUYUHBI U
npenynpexaenue. Habop XxpomMocoM, MoJIoBbIe XpOMOCOMBI, TeHbI. POJIb reHeTHYeCKuX 3HaHUM
JUTSI TIIaHUpOBaHus ceMbH. MHbekuu, nepenaronmecs nojJoBbIM MyTEM, HX TPOpUIaKTHKA.

Jlabopamopuvie u npakmuueckue padomal.

OnucaHne OCHOBHBIX MEp MO MPOQHIAKTHKE MHPEKIMOHHBIX BUPYCHBIX 3a00JI€BaHUM:
CIIM/ u remaTur.

OpraHsl 4YyBCTB M CEHCOPHbIE CHCTEMBbI

Opranel 4yBCTB M UX 3HadeHHe. AHanuzatopbl. CeHCOpHBIE cucTeMBbl. [1a3 u 3peHue.
OnTtuyeckass cucrema riaza. Cerdarka. 3pUTENbHbIE DPELENTOPBI. 3PUTENBHOE BOCIHPUSTHUE.
Hapymenus 3penus u ux npuuuHsl. ['uruena spesus.

VYxo u cinyx. CrpoeHue W (yHKIMHM opraHa ciayxa. MexaHu3M pabOThl CIyXOBOTO
aHanuzatopa. CiiyxoBoe Bocupusatue. Hapyiienus cinyxa u ux npuuussl. ['uruena ciyxa.

Opranel  paBHOBECHS, MBIIIEYHOTO YYyBCTBA, OCS3aHUA, OOOHSAHMSI U  BKYyca.
B3auMopeicTBiE CEHCOPHBIX CUCTEM OpPraHU3Ma.

Jlabopamopusvie u npakmuyeckue padomut

OnpeneneHye OCTPOTHI 3pEHUS Y UEIOBEKa.

N3yyenne cTpoeHus oprana 3peHust (Ha MyJIsKe U BIIaKHOM Iperapare).



N3yyenue cTpoeHus oprana ciayxa (Ha MyJIsiKe).

IloBenenue u ncuxuka

[lcuxuka u moBenenue uyenoBeka. llorpedHOCcTH W MOTUBBI moBeaeHus. ColuaiibHas
00yCIIOBICHHOCTh TOBEJICHUSI YesoBeKka. PediekTopHas Teopusi moBeaeHus. Briciias HepBHas
NEeATeNIbHOCTh uesoBeka, padotrel .M. Ceuenoma, W.II. IlaBnoBa. Mexanusm oOpazoBaHHs
yCIIOBHBIX peduiekcoB. Topmoxenue. Junamudeckuii crepeotun. Poiib ropMOHOB B ITOBEICHUH.
HacnencTtBeHHble M HEHACHEACTBEHHbIE ~ IPOrpaMMbl  TOBEAEHUS Yy  4YeJIOBEKa.
[MpucnocoOuTenbHBIN XapakTep MOBEACHHS.

[lepBast u BTOpas curHaibHble cucTembl. [lo3HaBarenbHas aeATEIbHOCTh MO3ra. Peus u
mbiiuieue. [lamsate u BHUMaHue. Omouuu. WHauBHyanbHble OCOOCHHOCTH JIMYHOCTH:
CIIOCOOHOCTH, TEMIIEPAMEHT, XapaKkTep, OJapEHHOCTh. THIbI BICHICH HEPBHOW NESATENBHOCTU U
temnepamenTa. OcOOEHHOCTH TICUXHKH YesloBeka. [ uruena (pu3nyeckoro ¥ yMCTBEHHOTO TPY/a.
Pexxum Tpyna u otabixa. CoH U ero 3HayeHue. [ uruena cHa.

Jlabopamopuvie u npakmuueckue padomal.

N3yueHne KpaTKOBPEMEHHOM MaMsTH.

Ornpepnenenne 00bEMa MEXaHUIECKOMN U JIOTUYECKOM MMaMsITH.

Onenka c(hopMHUPOBAHHOCTH HABBIKOB JIOTHUECKOTO MBIIILICHHUS.

YeJi0BeK M OKPYKaOIIAs cpeia

UenoBek U OKpyXKaromas cpefa. IKolornueckue GpakTopel U UX JEWCTBHE HAa OpPraHu3M
YeJIoBeKa. 3aBUCUMOCTD 3710POBbsI UEJIOBEKA OT COCTOSIHUS OKpYKarolien cpeasl. MUKpoxkinMar
KWIbIX moMmenieHuit. CoOroieHre MpaBuUil MOBEACHHUS B OKPY’KAaIOLIeH cpelle, B OMACHBIX U
YPE3BBIYANHBIX CUTYAIIHIX.

310pOBbE 4YENOBEKAa Kak colMaibHas LEHHOCTb. MakTopbl, HapyliawlMe 310pOBbE:
TUIOJUHAMUS, KypeHHe, YIIOTpeOIeHUE aaKorois, HAPKOTUKOB, HecOalaHCUPOBAHHOE MTUTaHUE,
cTpecc. YKpeIIeHHe 3/10pOBbs: ayTOTPEHUHI, 3aKajJuBaHHWE, JBUTATENIbHAs AKTUBHOCTD,
cbanaHcupoBaHHoe nuTaHue. KynbTypa OTHOIIEHHS K COOCTBEHHOMY 3/I0POBBIO U 3/10POBBIO
OKpy’KarIux. BcemupHas opranuzaiust 31paBoOXpaHEeHHUS.

YenoBek kak 4acTh Ouocdepbl 3emid. AHTPONOIEHHbIE BO3JEHCTBUS HAa MPHUPO.Y.
VYpbauuzauus. [{uBunuzanus. TeXxHOTeHHbIE U3MEHEHHS B OKpyXkarorieil cpene. CoBpeMeHHbIE
rJ100aNbHBIE KOJIOTHYECKHE TPOOIeMbl. 3HAUEHHE OXPaHbl OKPY:KaroIIel cpebl ISl COXpaHEHUS
YeJI0BEYECTBA.

PaGouast mporpaMma COIEPKUT CIEAYIONIUE Pa3Ieibl:
1.IlosicuuTtenbpHast 3aIUCKa.
2. Coneprxanue y4eOHOTO MpeaMeTa, Kypcea.
3. [Inanupyemsble pe3yabTaThl OCBOSHUS YIeOHOTO MpeMeTa, Kypea.
4. TemaTtndyeckoe IJIAHUPOBAHUE C yKa3aHHWEM KOJMYECTBA YacOB, OTBOJMMBIX Ha H3yUeHUE
KaXI0H TeMbl y4eOHOro mpeaMera, y4eOHOro Kypca M BO3MOXKHOCTH HCITOJIB30BaHUS TI0 3TOH
TeMe IIEKTPOHHBIX (IIUPPOBBIX) 00Pa30BATEIHHBIX PECYPCOB.



