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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo OuOJIOTMM HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TpeOOBaHMII K pe3yabTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeIbHON MPOTrPAaMMBI OCHOBHOTO OOIIIET0 00pa30BaHus, MPEICTaBICHHBIX
B ®I'OC OOOQ, a takxke (penepanbHoi paboyeil mporpaMMbl BOCITUTaHUS.

[IporpamMmma 1o OwoOJOTMHM HampaBieHa Ha (HOPMHUPOBAHHE €CTECTBEHHO-
HAyYHOH TPaAMOTHOCTH OOYYAIONIUXCS M OPraHM3aIi0 M3Y4YeHHS OHMOJIOTHU Ha
JeSATEIIPHOCTHON OCHOBE. B mporpamme 1mo OMOJI0THH YYUTHIBAIOTCS BO3MOKHOCTH
yuebHoro npeamera B peanuzauuu Tpedoanuii ®I'OC OOO k miaHupyeMbIM
JUYHOCTHBIM M METANPEAMETHBIM pe3yibTaTaM OOYYCHHS, a TaKKe peayd3alius
MEXIPEIMETHBIX CBS3€H €CTECTBCHHO-HAYYHBIX YYCOHBIX MPEIMETOB HA YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHUsI.

B mporpamMMe 1o OHONOTHH OINPENETSIOTCS OCHOBHBIC IIETH H3yYeHUS
OMOJIOTUY HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, IMIIaHUPYEMbIE Pe3yIbTaThI
OCBOCHHS  NPOTpaMMBl IO  OWOJOTHMH: JUYHOCTHBIC, METalpeIMETHEIC,
npeaMeTHbie. [IpeMeTHbIC TUTAaHUPYEMbIC Pe3yJIbTaThl JIAHBI JUIA KaKJIOTro roja
U3y4eHHs] OMOJIOTHH.

buonorus pa3BuBaeT NpeiCTaBiICHUS O MO3HABAEMOCTH >KUBOU MPUPOIBI U
MeTo/lax e€ MO3HAHHUA, MO3BOJISIET CPOPMUPOBATH CHCTEMY HAyYHBIX 3HAHHUHA O
KUBBIX CHCTEMAaX, YMEHUS UX IMOJIy4aTh, MPUCBAUBATH U MPUMEHSATH B KU3HEHHBIX
CUTYalUsX.

buonoruyeckas mnmoAroToBka obOecmeurBaeT TMOHUMAHHE OO0YYaIOIIUMHUCS
HAyYHBIX MPUHIIMIIOB YEJOBEYECKOW [EATETbHOCTH B MPHUPOJE, 3aKJIaJbIBacT
OCHOBBI DKOJIOTHYECKON KYJIbTYPHI, 3JJ0POBOTO 00pa3a KU3HH.

Hensmu m3ydeHus OWMOJIOTMM HA YPOBHE OCHOBHOTO OOIETro oOpa3oBaHUs
SBJISTFOTCSL:

dopMupoBaHWME  CHCTEMBl 3HAaHWHW O TPU3HAKAX U  Mporeccax
KU3HEJEATEITHHOCTH OMOJIOTHUECKUX CUCTEM PAa3HOTO YPOBHS OpraHU3aIlNg;

dbopMupoBaHUE  CHCTEMBl  3HaHUH 00  OCOOCHHOCTSX  CTPOCHHS,
KU3HEJEATEILHOCTH OpPraHu3Ma YeJI0BEKa, YCIOBUSAX COXPAHEHUS €r0 310POBbS;

dbopMHupOBaHUE YMEHUN MTPUMEHSITH METOABI OWOJIOTHYECKOW HAYKH IS
M3y4YeHUS] OMOJIOTUYECKUX CUCTEM, B TOM YUCJIE OPTaHU3Ma YEJIOBEKa,

dbopMHupOBaHUE YMEHHWI WCHOJIB30BaTh HWHPOPMAIMIO O COBPEMEHHBIX
JOCTIKEHUSAX B 00JIaCTH OMOJIOTHH I OOBSICHEHUS MPOIIECCOB U SIBJICHUH YKHBOM
MPUPOABI U KUZHEAEATETHHOCTH COOCTBEHHOTO OPTaHU3Ma;

dbopMuUpoBaHHUE YMEHUM OOBSICHATHL POJb OHOJOTHMHM B MPAKTHUECKOMN
JESTENHPHOCTH JIIOJIEH, 3HaYCHNE OMOJIOTHIECKOTO Pa3HOOOpa3us sl COXPaHCHHUS
o6uocdepsl, MOCIECTBUS ACSTEILHOCTH Y€JI0BEKa B MPUPOJE;

dbopMHUpOBaHUE  DKOJOTHUECKOW  KYJIbTYphl B  IEIAX  COXpaHEHUS
COOCTBEHHOT'O 3/TOPOBBSI M OXPaHBI OKPY>KAIOIIEH Cpebl.



JlocTrkeHue Lened mporpamMmbl 0 OMOJOTMU OOECHEYMBAECTCS PEIICHHEM
CIeIYIOUINX 3a/a4:

npuoOpeTeHne 00y4aroImuMHCs 3HaAHUU 0 KUBOU HpUPOJE,
3aKOHOMEPHOCTSIX CTPOEHHUSA, >KU3HEIEATEIBHOCTH U CpenooOpasyrouieil posu
OpraHU3MOB, YEJIOBEKE Kak OHMOCOIIMAJIbHOM CYIIECTBE, O POJU OMOJIOIMYECKOU
HayKH B IPAKTUUYECKOU JESATEIHLHOCTH JIOJICH;

OBJIaJICHUE YMEHHUSMH TPOBOAUTH HCCJIEAOBAHMS C HCIOJIb30BAaHUEM
OMOJOTMYECKOTO O0OpYAOBaHMS MW HAOMIONEHHUS 33 COCTOSSHUEM COOCTBEHHOIO
OpraHu3Ma;

OCBOEHHE PUEMOB pabOTHI ¢ OMOJIOTHMYECKON HH(POpPMalIKE, B TOM YHCIIE O
COBPEMEHHBIX JOCTHKEHUAX B OOJacTH OHOJIOTHH, €€ aHadu3 M KPUTHUYECKOEe
OIICHUBaHMUE;

BOCITUTAHHE OMOJOTMYECKUA U IKOJIOTHYECKH TPAMOTHON JTUYHOCTH, TOTOBOM
K COXpaHEHUIO0 COOCTBEHHOTO 3/I0POBbS U OXpPaHbl OKPYKAIOIIEH Cpe/Ibl.

OO611ee YnCIIo YacoB, OTBEICHHBIX JIJISl U3YUYEHUs OMOJIOTHH, COCTABIsIeT 238
gacoB: B 5 kiacce — 34 yaca (1 gac B Henenmwo), B 6 kiacce — 34 yvaca (1 yac B
HeJento), B 7 kinacce — 34 vaca (1 gac B Hezento), B 8 kiacce — 68 yacoB (2 daca B
HeJeno), B 9 kinacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemsplii B mporpamMme IO OHOJOTHHM TNepeyeHb JTa0OpaTOPHBIX H
NPAKTUYECKUX paldOT SBISETCS PEKOMEHIATENbHBIM, YUHUTENIb JeJaeT BBIOOD
NpOBEJICHUsT JTA0OPATOPHBIX pabOT M ONBITOB C YYETOM WHAMBHUIAYaTbHBIX
0COOEHHOCTEW  OOy4arolUXCsl,  CIUCKA  OKCIEPUMEHTAJbHBIX  3aJaHUi,

IpenaraéMbix B paMKax OCHOBHOTO TOCYapCTBEHHOI0 SK3aMeHa M0 OMOJIOTHH.
COIJEP)KAHUE OBYUYEHUSA

5 KIIACC

1. bwuoJorusi — HayKa 0 *KMBOI npupoIe

[lonsitue o >xu3Hu. Ilpu3Haku >XKUBOro (KJIETOYHOE CTPOEHHUE, MUTAHUE,
IbIXaHHUE, BBIACICHUE, POCT U Apyrue npusHaku). OOBEKThl KUBOM U HEXKHBOUN
MIPUPOJIbI, X cpaBHEHUE. JKHBasi U HE)KUBAs MPUPOJIA — €AUHOE LIEJIOE.

buonorus — cucrema Hayk o ®uUBOU npupojie. OCHOBHBIE pa3ielibl OUOIOTUH
(6oTanmka, 300JI0THsI, SKOJOTHUS, ITUTOJOTHSA, aHATOMHS, (DU3UOIIOTHS U ApPyTHE
paznensi). [Ipodeccun, cBsizanHbIe ¢ OWONIOTHMEN: Bpad, BETEpUHApP, TICUXOJOT,
arpoHOM, >KHBOTHOBOJ U japyrue (4—5 mpodeccuii). CBsizp OMOIOTUN C APYTUMHU
HayKaMu (MaTemaTuka, reorpadus u apyrue Hayku). Poibp Ouomoruu B MO3HAHUH
OKPY’KaIOUIEro MUPA U MPAKTUYECKON JIESITEIIbHOCTH COBPEMEHHOTO YEIOBEKA.

Kabuner Owuonoruu. IlpaBuna mnoBegeHus u paboOThl B KaOuUHETE C
OMOJIOrMYeCKUMH MPUOOpaMu U HHCTPYMEHTaMHU.

buonorndeckue TepMUHBI, TOHATHUSL, CUMBOJIBI. MICTOUHUKN OMOJIOrMYECKHUX
3HaHui. [louck wuHGOpPMALMM C HCHOJIB30BAHUEM PA3TUYHBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAS TUTEpATypa, CIPaBOYHUKH, IHTEpHET).



2. Mertoabl n3y4eHus KMBOU NPUPOALI

Hayunbie MeTONbl M3yUYeHUS KUBOU MPUPOJLI: HAOIIOAEHUE, IKCIIEPUMEHT,
onMcaHue, u3MepeHue, knaccupukauus. [IpaBuna paboThl ¢ yBEIUYUTEIBHBIMU
npudopamu.

Meton ommcanus B OHMOJOTHH (HArJISIHBIM, CIIOBECHBIH, CXEMaTHYCCKHUI).
Meton uzmepenus: (MHCTpYMEHTHI u3Mepenusi). HabnroneHue u 3KCepuMeHT Kak
BEyILIE METOAbI OMOJIOTHH.

Jlabopamopnusie u npakmuueckue padomul

N3yuyenue nabGopaTOpHOro OOOpPYAOBaHUS: TEPMOMETpPHI, BECHI, YaIIKH
[leTpu, npoOupku, meHzypku. [IpaBuna paboTsl ¢ 000pyIOBaHUEM B LIKOJIBHOM
KaOUHEeTe.

O3HaKOMJIEHHE C YCTPOMCTBOM JyIbl, CBETOBOI'O MHUKPOCKOMA, MpaBUIa
paboTHI C HUMH.

O3HaKOMIIEHHE C PACTUTENILHBIMU U dKUBOTHBIMH KJIETKaMU: TOMaTa 1 apOy3a
(HarypasibHble — TIpenapartbl), HHPY30pun Tydeabku U TUAPbl  (TOTOBBIE
MUKPOTPENapaThl) ¢ MOMOIIBIO JIYIIbl U CBETOBOI'O MUKPOCKOIIA.

IKCcKypcuu unu 6u0eoIKCKypcuu

OBnazeHre MeETOJAMHM HW3Y4YEHUs >KUBOM MPUPOJBI — HAOMIOACHUEM H
HKCIIEPUMEHTOM.

3. OpraHu3mbl — TeJjia ;KUBOH MPUPOIBI

[lonsitue o0 opranusme. [osinepHbie u sjaepHble opranu3mbl. Kietka u eé
otkpbiTue. Kiierounoe crtpoenue opranu3moB. Lluronoruss — Hayka O KIETKeE.
Krnerka — HamMmeHbIas €IUHUIIA CTPOCHUS U JKU3HEACSATEILHOCTH OPraHU3MOB.
VY CTpONCTBO yBENMUUTEIBHBIX MTPUOOPOB: JIyNbl B MUKpockona.CTpoeHne KIETKH
MI0JT CBETOBBIM MUKPOCKOTIOM: KJIETOYHAsi 000JI0YKa, IUTOTUIa3Ma, SApO.

OnHOKJIETOYHBbIE U MHOTOKJIETOYHBIE OpraHu3Mbl. KieTku, TKaHW, OpraHbl,
CUCTEMBI OPTraHOB.

KuznenestensHocTh Opranu3mMoB. OCOOEHHOCTH CTPOEHHUS U IPOLIECCOB
KU3HEJEATEITLHOCTH Y PACTCHUI, )KUBOTHBIX, OAKTEPHil 1 TPHOOB.

CBoiicTBa OpPraHuU3MOB: TIIMTAHHE, [bIXaHUE, BbBIJEICHUE, [IBUKCHUE,
pPa3MHOXKEHHUE, pa3BUTHE, Pa3APaXUMOCTb, MPHUCIOCOOICHHOCTh. OpraHumsm —
€MHOE LETI0E.

Pa3HooOpa3ue opraHm3mMoB W uX Kiaccupukamus (TaKCOHBI B OHOJIOTHH:
LapCTBa, TUIBI (OTAENbI), KJIACChL, OTPSAAbl (HOPANKHU), CEMEUCTBA, POJIbI, BUJIBI.
baktepun m Bupychl Kak (GOpMBI KU3HH. 3HAUeHHE OaKTepwii W BUPYCOB B
MIPUPOJIE U B )KU3HU YEIOBEKA.

Jlabopamopnule u npakmuyeckue padomaol

N3ydeHne KIETOK KOXKHUIIBI Yellyd JyKa MOJ JIyMmOoi M MHUKpPOCKONOM (Ha
MpUMepe CaMOCTOSTENILHO MTPUTOTOBIIEHHOTO MUKPOIIpENnapara).

O3HakoMJIEHHE C MPUHIIMIIAMU CUCTEMATUKU OPTraHU3MOB.

HaGmronenue 3a notpebiieHreM BOAbI PACTEHHUEM.



4. OpraHu3Mbl M cpeaa O0MTAHUA

[lonstue o cpene odOutanus. Boanas, Ha3eMHO-BO3IYyIIHAs, MOYBEHHA,
BHYTpUOpPraHu3MeHHasi cpeapl oOutanus. I[lpeactaButenu cpen oOUTaHUS.
OcobenHocTu cpe oouTaHust opranu3MoB. [IprcnocoOnaeHrs opraHu3MoB K Cpejie
obutanusi. Ce30HHbIC UBMEHEHUS B )KM3HU OPTaHU3MOB.

Jlabopamopnsie u npakmuueckue padomul.

BrisiBieHne  mpucnocoOJeHUN OpraHu3MoB K cpede oOurtaHus (Ha
KOHKPETHBIX MTPUMEPAX).

IKCKypcuu unu 6u0eo0IKCKypcuu.

PactutenbHbIN ¥ )KUBOTHBIM MUDP POIHOTO Kpasi (KpacBeICHUE).

5. Ilpupoanbie co001ECTBA

[lonsiTue o mnpupogHOoM coobmiecTBe. B3auMocBsI3W OpraHu3MOB B
OpUpOAHBIX cooOuiecTBax. IlumieBsie cBsA3u B coobOuiectBax. [IuiieBsie 3BEeHbs,
nend W cerdu nuTtaHusd. [lpouwsBoguTtenu, NOTpeOUTENTH H  Pa3pPYIIUTEIH
OpraHUYEeCKUX BEIIECTB B MPHUPOJHBIX cooOliiecTBax. lIpumepsl TPUPOTHBIX
coo01ecTB (J1ec, Py, 03epo U APYrue MPUPOJIHbIE COOOIIECTRA).

HckyccTBeHHBIE COOOIIECTBA, UX OTIIMUUTENIbHBIC MPU3HAKU OT MPUPOIHBIX
coobmiectB. [IpuunMHBI HEYCTOMYMBOCTH HUCKYCCTBEHHBIX coo0mecTB. Ponb
MCKYCCTBEHHBIX COOOIIECTB B KU3HU YEIOBEKA.

[Tpupoansie 30Hb 3emiu, ux ooutarenu. daopa u dayHa MPUPOJHBIX 30H.
JlannmadTel: TPUPOAHBIE U KYIBTYpPHBIE.

Jlabopamopnusie u npakmuueckue padomel.

N3yyeHue MCKYCCTBEHHBIX COOOINECTB M HMX oOuTarenei (Ha mpuUMeEpe
aKBapuyMa  JIPYTUX UCKYCCTBEHHBIX COOOIIECTB).

IKeKypcuu unu 6Udeo0IKCKypcuu.

N3yuenue npupoaHbix cooOIIecTB (Ha mpuUMepe Jieca, o3epa, npyaa, Jiyra u
JOPYTUX OPUPOTHBIX COOOIIECTB.).

N3yuenue ce30HHBIX SBJICHUN B KU3HH MPUPOTHBIX COOOIIECTB.

6. 7KuBasi npupoaa u 4yeja0BeK

N3MmeHeHus B TIpUpPOJE B CBA3U C PA3BUTHEM CEIBCKOTO XO3SIMCTBA,
MIPOU3BOJICTBA U POCTOM UYUCJIEHHOCTU HacelieHHs. BiusHue dyenoBeka Ha XKUBYIO
MpPUPOAY B X0Je ucTopud. [ 1oOanbHBIC YKOJIOTUYECKHE MPOOIeMbl. 3arpsi3HeHHE
BO3YLIHON U BOAHOM 000J0ueK 3eMiu, MOTEPU MOYB, UX IpeaoTBpaiienue. [lytu
COXpaHEHHUS  OWOJIOTMYECKOTO  pa3HooOpazmsi.  OxpaHseMble  TEPPUTOPHH
(3armoBeIHMKHU, 3aKa3HUKH, HAIIMOHAJIbHBIE MAPKH, MAMSATHUKYU pupoibl). KpacHas
kaura Poccuiickoit ®enepannu. Oco3HaHue )KU3HU KaK BEJIMKON IEHHOCTH.

Ilpakmuueckue pabomeui.

[IpoBenenue akiuu mo yoopke Mycopa B OimxkaiiieMm Jiecy, mapke, CKBepe
WJIU HA MPUIIKOIBHON TEPPUTOPUHU.

6 KIIACC



1. PacTuTenbHBIN OPraHu3M

boranuka — Hayka o pactenusix. Pasgensr 6otanuku. CBA3b OOTaHUKH C
OPYTMMH HAYKaMH U TeXHUKOU. O01IKe NpU3HAKU PACTEHU.

Pa3nooOpasue pactenuii. YpoBHM OpraHu3aliil pacTUTEILHOTO OpraHu3Ma.
Briciine n Huzmue pacteHus. CopoBble U CEMEHHBIE PACTCHMUS.

Pacturenbnas knerka. M3ydyeHue pacTUTENBHON KIETKM IO CBETOBBIM
MUKpPOCKOIIOM:  KJI€TOYHas  000JiouKa, sApo,  LHUTOIUIa3Ma  (IJIacTHIIbI,
MUTOXOHJIPUH, BaKyOJIU C KJIETOYHBIM COKOM). PactutenwpHbie TkaHu. DyHKIIUU
PaCTUTENbHBIX TKAHEH.

Opransl U cucTeMbl OpraHoB pacteHui. CTpoeHUE OpraHOB PACTUTEIBHOTO
OpraHu3Ma, Ux poJib U CBSI3b MEXKIY COOOM.

Jlabopamopnsie u npakmuueckue padomeal.

N3ydeHrne MUKpOCKONMYECKOTO CTPOEHUS JINCTA BOJHOI'O PACTEHHUS JIIOJEH.

Nzyuenue CTpPOEHUS pPaCTUTEIBHBIX TKaHEeu (ucmonp30BaHUE
MUKPOTPENapaToB).

N3ydeHne BHENIHEr0 CTPOCHHUS TPaBSHUCTOTO IIBETKOBOTO pacTeHus (Ha
KUBBIX WM repOapHbIX dK3EMIUIIpax PacTEeHU): MacTyIIbs CyMKa, peabKa JuKasl,
JIOTUK €KW U APYTUe pACTCHUSI.

OO6HapyxeHre HEOPraHMUYECKUX U OPTaHUYECKUX BEIIECTB B PACTCHHH.

IKCKypcuu unu 6u0e0IKCKypCuu.

O3HakoMJIEHHE B IPUPOJIE C LIBETKOBBIMU PACTEHUSIMHU.

2. CrtpoeHue 1 MHOT000pa3ue MOKPHITOCEMEHHBIX PACTeHU

Crpoenue cemsiH. CocTaB ¥ CTPOEHUE CEMSIH.

Bubl kopHEU U TUIIBI KOPHEBBIX cucTeEM. Buaonsmenenus: kopuei. Kopenp —
OpraH TMOYBEHHOTO (MHHEpAJIbHOr0o) nuTaHusi. KOpHM U KOpPHEBBIE CHUCTEMBI.
Bremraee 1 BHyTpeHHEE CTpOeHHE KOpHSA B CBS3M ¢ ero pynkumsmu. KopHeBoi
yexJuK. 30Hbl KOpHS. KopHeBbie Bonocku. PocT kopHs. Ilornomenue kopHsImMu
BOJbl 1 MUHEPAIBHBIX BEIIECTB, HEOOXOAUMBIX PACTCHHIO (KOPHEBOE IaBJICHHE,
ocmoc). BugonsMenenme KopHeu.

[lo6er. Pa3Butnme mobera u3 mouku. CrtpoeHue ctebnsi. Buemnee wu
BHYTPEHHEE CTpPOCHHE JUCTa. BHUIOM3MEHEHHS TOOEroB: KOPHEBUINE, KIYOCHB,
nykoBuia. x cTtpoenue, OMOJIOrMYECKOe M XO3siicTBeHHOE 3HadyeHue. [loGer u
nouku. JlucropacnonoxkeHne u JucToBas Mo3anka. CTpoeHne u (pyHKIUU JTUCTA.
IIpocTeie W cnoxHble JHCThA. Bugousmenenus nuctbeB. (OcoOEHHOCTH
BHYTPEHHETO CTPOCHHSI JIUCTa B CBS3M C €ro (yHKIUSMHU (KOXKHIIA M YCTBHUIIA,
OCHOBHAsl TKaHb JIUCTA, MPOBOASIINE y4KH). JINCT — OpraH BO3lyIITHOTO MUTAHMUS.

Ctpoenne u paszHooOpaszue nBeTkoB. Conpetus. Ilmoasl. Tumbl MmI070B.
PacnpocTpanenue ninoaoB U CEMSIH B IPUPOLE.

Jlabopamopnuie u npakmuyeckue padomeut.

N3yuenne cTpoeHHs KOPHEBBIX CHUCTEM (CTEPKHEBOM M MOYKOBATOM) Ha
npuMepe repOapHbBIX K3EMIUISIPOB WM )KUBBIX PACTCHHI.



N3yuenne mukponpenapara KJI€TOK KOPHSI.

O3HakoMJIEHHUE C BHEIIIHUM CTPOEHUEM JIUCTHEB U JTUCTOPACIIOIOKEHUEM (HA
KOMHATHBIX PACTCHUSIX).

N3ydenne cTpoeHHs BEreTaTUBHBIX M TEHEPATHBHBIX MOYEK (Ha MpuMepe
CUPEHH, TOTIOJIS U IPYTUX PACTEHUM).

N3ydeHne  MHKpPOCKONMYECKOTO  CTPOCHHMS  JiCTa  (Ha  TOTOBBIX
MUKpOMpEnapaTax).

PaccmaTpuBaHre MUKPOCKOMYECKOTO CTPOSHHUSI BETKHU JiepeBa (Ha TOTOBOM
MUKpOTpernapare).

UccnenoBanue cTpoeHUsI KOPHEBUINA, KIIYOHS, TyKOBHUIIBI.

N3yuenne cTpoeHust 1IBETKOB.

O3HakoMJIEHUE C Pa3JIMYHBIMUA TUITAMU COI[BETHM.

N3yudenne cTpoeHust CEMsIH JIBYI0JbHBIX PACTCHHI.

N3ydenne cTpoeHust CEMSH OJTHOAO0JbHBIX PACTCHUH.

3. Ku3zHenesATEJbHOCTh PACTUTEIHLHOI0 OPraHU3Ma

OO0OmMeH BeniecTB y pacTeHuil

Heopranudeckue (Bojga, MUHEpAJIbHBIE COJIM) U OPraHUYECKUE BEIICCTBA
(Oenmku, XKUpbl, yriIeBOIbl, HyKJICMHOBBIE KHCIOTHI, BATAMHUHBI U IPYTHE BEIIECTBA)
pacteHusi. MuHepanbHOE MUTAHUE pACTEHUU. Y JOOpeHUsl.

IIuTanue pacreHus.

[lornomenne KOpHSAMH BOJBI M MHUHEPAIbHBIX BEIIECTB, HEOOXOIUMBIX
pacteHuto (KopHeBoe naBieHue, ocmoc). IlouBa, e€ momopoaue. 3HaueHUE
00paboTKH TOYBHl (OKyYHMBaHWE), BHECCHHUS yJOOpPEHUN, MPOPEIKUBAHUS
IPOPOCTKOB, MOJMBA JJIs1 )KU3HU KYJIbTYPHBIX pacTeHUU. [ 'uapononuka.

®dortocunTes. JIucT — opraH BO3AYIIHOTO MUTAaHUA. 3HaUYeHUE (POTOCHUHTE3A B
IPUPOJIE U B )KU3HU YEIOBEKA.

JbIxaHue pacTeHusl.

Jlpixanue KoOpHsS. PhIXJ€HHME NOYBBI JUIS YIYYIIECHHS JbIXaHUS KOPHEW.
VYcnoBus, MNPENnsSTCTBYIOIIME JbIXaHUIO KOpHEW. JIucT Kkak oOpraH JObIXaHWs
(ycreuunsbnii anmapat). [loctymienue B auct atMochepHoro Bo3myxa. CuiibHas
3ambUIEHHOCTh BO3/yXa, KaK MPEMATCTBHE JUIsl AbIXaHusl TUCTheB. CTeOenb Kak
OpraH AbIXaHus (HaJu4yue yCThUIl B KOXHUIlEe, yedeBUYEK). OCOOEHHOCTHU JbIXaHUS
pacteHuii. B3auMocBs3b AbIXaHUS pACTEHUS C POTOCUHTEZOM.

TpancnopT BelecTB B pacTeHUH.

CBsi3p KIIETOYHOTO CTpOEHUs CTeOns ¢ ero QyHkmusmMu. Poct cTebns B
mmHy.  Kietounoe crpoeHme cTe0isi  TPaBSIHUCTOTO PACTEHUsS: KOXKUIIA,
MPOBOJISIIINE MYyYKH, OCHOBHAs TKaHb (mapeHxuma). Kierounoe ctpoeHue cteds
JIPEBECHOT0 pacTeHus: kopa (mpoOka, yy0), kKamMOui, ApeBEeCHHA U CEp/ILIEBUHA.
Poct crebns B Tommuny. IlpoBojsinue TKaHu KOpHS. TpaHCOPT BOABI U
MUHEPAJIbHBIX BELIECTB B PAcTE€HUU (COCYIbl APEBECHUHBI) — BOCXOASIIUN TOK.
Ncnapenuie BoAbl uepes cTedelb U JIUCTh (TpaHcnupanus). Perymnsius ucrnapenust



BOJbl B pacTeHUU. BiMsHHE BHEIIHUX YCJIOBHUM Ha UCIapeHue BOAbL. TpaHCHOpT
OpraHUYECKUX BEIIECTB B PacTEHUU (CUTOBUJIHBIE TPYOKH J1y0a) — HUCXOISAIIUN
ToK. llepepacnpenenenne M 3amacaHue BEIIECTB B pacTeHWH. BrineneHue y
pactenuit. Jlucronanu.

PocT u pasBuTHE pacTeHus.

[Ipopactanue cemsiH. YcnoBus mpopactaHusi ceMmsH. [loaroroBka ceMsiH K
roceBy. Pa3sutue nmpopocTKoOB.

O6pazoBarenbHble TkaHU. KoHyCc HapacTaHus mo0era, pocT KOHYMKA KOPHSI.
Bepxymeunsiii 1 BCTaBOUHbIA pocT. PocT kopHS U cTeOsiss B TONIMIMHY, KaMOUM.
OO6pa3oBaHue rOAMYHBIX KOJEIl Y APEBECHBIX pacTeHui. BiausHue GpuToropMoHoB
Ha pocT pacteHus. PocToBeie NBUKeHUs pacTeHui. Pa3BuTe nodera u3 NoukH.

PasmHoxkenue pactennii u ero 3HadyeHue. CemeHHOe (TF€HEpPaTUBHOE)
pa3mHOkeHue pacteHuil. LlBetkm u cousetus. OmnbuieHue. IlepexpéctHoe
ombUIeHHE (BETpPOM, IKUBOTHBIMHM, BOJIOM) H camoolbuieHue. J[BoiiHoe
oronoTBopenue. HacnenoBanue mpu3HakoB 000UX PACTEHUIA.

BereratuBHOE  pa3MHOXKEHHWE  LIBETKOBBIX  pAacTEeHWUd B  IPUPOJIE.
BereratuBHoe pa3smMHOKEHUE KyIbTypHbIX pacteHuil. Kiionel. CoxpaHeHue
IPU3HAKOB MATEPUHCKOTO pacTeHHs. XO35MCTBEHHOE 3HAYEHUE BEre€TAaTUBHOIO
Pa3MHOKEHHUS.

Jlabopamopnsie u npaxmuueckue padomeal.

HaGmronenue 3a pocToM KOpHSL.

HaGmonenue 3a poctoM mobera.

Ornpenenenue Bo3pacta AepeBa Mo CHUILY.

BrisiBieHue nepeBUKEHNS BOAbl 1 MUHEPAIbHBIX BEIIECTB IO IPEBECUHE.

HaGmionenne mpoliecca BbIIENEHUS KUCIOPOAA HA CBETY aKBapUYMHBIMU
pacTEHUSIMU.

N3ydeHne ponu peIXJICHUs I AbIXaHHUS KOPHEM.

OBnagenne  npu€émMamMu  BETETaTUBHOIO  PAa3MHOXKEHUS  pacTEHUU
(duepeHKOBaHUE II0OETOB, YEPEHKOBAaHHWE JHMCTbEB U JAPYrue) Ha MpuUMeEpe
KOMHATHBIX pacTeHHH (TpalecKaHILUs, CEHI0Nus, OETOHMsI, CAaHCEBbEpa U JIpyrue
pacTeHus).

OmnpeneneHne BCXOKECTU CEMSH KYJIbTYPHBIX PACTEHUH U IIOCEB UX B IPYHT.

Habmronenune 3a pocToM U pa3BUTHEM LIBETKOBOTO PAaCTEHUS B KOMHATHBIX
ycioBusx (Ha mpumMepe (Hacoiu Win MOCEBHOTO TOPOXa).

Omnpenenenue ycaoBUid MPOPaCTaHUS CEMSIH.

7 KIIACC
1. CucremaTu4eckue rpynnbl pacTeHui
Knaccuduxanusa pactenuil. Busn kak OCHOBHasi CUCTEMAaTHUECKasl KaTerOpusi.
Cuctema pactutenbHoro mupa. Husiiue, BbICIIuEe CIOPOBBIE, BHICIIUE CEMEHHBIC
pactenusi. OCHOBHBIE TaKCOHBI (KAaTETOpPUHM) CHUCTEMATUKH pacTeHuil (LapcTBo,



OTIeN, KJIacc, MOPsI0K, CEMEHCTBO, poAd, BuA). MIcTOpus pa3BUTHS CHUCTEMATUKH,
OMMCaHWE BUJIOB, OTKPBITUE HOBBIX BUJIOB. POJb ccTeMaTUKK B OMOJIOTHH.

Husmme pacrenus. Bogopocnau. OOmiass XapakTepHCTHKa BOJOPOCIEH.
OnHOKIETOYHBIE M  MHOTOKIETOYHBIE 3€l€Hble Bojopociau. CTpoeHune H
KU3HEIEATEIbHOCTh 3€JIEHBIX BOJAOpOCied. Pa3sMHOXKEHUE 3€lIEHBIX BOAOPOCIEH
(becoioe u mosioBoe). bypele W KpacHble BOJOPOCIH, HUX CTPOCHUE W
KU3ZHEAECATEIbHOCTh. 3HAUEHUE BOJOPOCIIEN B IPUPOAE U )KU3HH YETIOBEKA.

Briciine ciopoBblie pactenus. MoxoBuanbie (Mxu). O01as xapakTepucTHKa
MxoB. CTpoeHHE U KUBHEACATEIBHOCTh 3€JIEHBIX U C(ArHOBBHIX MXOB.
[Ipucrnoco6IeHHOCTh MXOB K KHU3HM Ha CWIBHO YBIXKHEHHBIX IIOYBaXx.
PazMmHOXXeHHME MXOB, IIMKI Pa3BUTHUS HA MPUMEPE 3€IEHOI0 MXa KYKYIIKHH JIEH.
Ponr MxoB B 3abonaunBanuu mo4B U TopdoodpazoBanuu. Vcnons3oBanue topda
U IPOAYKTOB €ro NepepadoTKU B XO3IMCTBEHHOM 1€ATeTbHOCTH YeJIOBEKa.

[TnaynoBuaneie (ITnaynasr). XBomeBumanbsie (XBornu), [lanmopoTHHKOBUIHBIC
(ITamopoTHUKN). O6mas XapaKTepUCTHUKA. YcnoxHenue CTPOCHUS
NanopOTHUKOOOPAa3HbIX pacTeHUW MO cpaBHEHHIO ¢ MxamMu. OcoOeHHOCTH
CTPOCHUS U KU3HENCITEIbHOCTH IUIAYHOB, XBOIIEH MW MNamOpPOTHUKOB.
Pa3smHoxxeHrne mnanopoTHHKooOpa3HbIX. [lukn pa3BuTus mnamnopotHuka. Poinb
JIPEBHUX NANOPOTHUKOOOPA3HBIX B OOpa30BaHUM KaMEHHOT'O YIis. 3HadYeHHe
NanopOTHUKOOOPA3HbBIX B MPUPOJIE U KUZHU YEITOBEKA.

Briciime cemeHHble pacteHus. [onocemennbie. OOIIas xapaKTepUCTHKA.
XBOWHBIE pacTeHusi, HX pazHooOpasue. CTpoeHHE U KUZHEAEATEIHHOCTD
XBOMHBIX. Pa3MHOXEHNE XBOWHBIX, IMKJ PA3BUTHUS HA NMIPHUMEPE COCHBI. 3HAUYCHUE
XBOWHBIX PACTEHUM B MPUPOJE U )KU3HU YEIIOBEKA.

ITokpeiToceMeHHbIe  (IIBETKOBBIE) pacTeHus. OOmas XapaKTepHUCTHKA.
OCc0OEHHOCTH CTPOCHUS M KU3HEACSITEIIbHOCTH MOKPHITOCEMEHHBIX KaK HauOoiee
BBICOKOOPTaHM30BAHHOW TpyNNbl PAacTeHHM, HX TOCIOJACTBO Ha 3eMJe.
Knaccudukaius MOKPHITOCEMEHHBIX pacTeHMid: Kiacc JIByHONbHBIE M Kiacc
Onnononbuble. IIpuszHaku knaccoB. LUk pa3BUTHS — MOKPBHITOCEMEHHOTO
pacTeHus.

CemelicTBa TOKPBITOCEMEHHBIX (I[BETKOBBIX) pAaCTeHUN (M3y4yaloTcsi TpU
CEMENCTBA PACTCHUI MO BHIOOPY YUUTENS C YIETOM MECTHBIX YCIOBUHM, MPU ITOM
BO3MOXHO H3y4aTb CEMEWCTBA, HE BOLICIIINE B IEPEUYECHb, €CIIM OHU SIBISIOTCS
HamOoJiee pachpOCTPaHEHHBIMH B JIAaHHOM pPETHOHE). XapaKTepHbIE NPHU3HAKH
ceMeiicTB kiacca JIBynonenbie (Kpectousernsie, unu KanyctHeie, Po3ouBeTHbIe,
i Po3oBeie, MoThIIEKOBEIC, it boOoBwIe, ITacaénoBeie, Cl0KHOIBETHRIC, WITH
ActpoBbie) U knacca OpnoponbHble (Jlunelnble, 3naku, uau MSTIUKOBBIE).
MHuoroo06pa3ue pactenuii. Jlukopactyiiue npeactaButenn cemeiicts. KynbtypHsie
MPEJICTABUTENIN CEMEWNCTB, UX UCIOJIb30BAHUE YEIIOBEKOM.

Jlabopamopnuie u npakmuyeckue padomeut.



N3ydenne  cTpoeHUs  OJHOKIETOYHBIX  BOJOpOCied (Ha  mpumepe
XJIAMUJIOMOHA/IbI U XJIOPEJLIIBI).

N3ydeHnne cTpoeHUs: MHOTOKJIETOUHBIX HUTUYATHIX BOJOpOCIEH (Ha mpumMepe
CIUPOTHUPHI U YIOTPUKCA).

N3ydeHne BHENTHETO CTPOSHUSI MXOB (Ha MECTHBIX BUAX).

N3yueHne BHENTHETO CTPOSHUS MATOPOTHUKA WJTU XBOIIIA.

N3ydeHne BHEIIHETO CTPOCHUS BETOK, XBOU, IIMIIEK U CEMSIH TOJIOCEMEHHBIX
pacTeHuit (Ha MpuMepe €JId, COCHBI WIH JINCTBEHHUIIBI).

N3ydeHne BHEITHETO CTPOSHUS TOKPHITOCEMEHHBIX PACTCHHIM.

N3yuenne mpusHaKoB mpejcTraBuTened  cemeictB:  KpecTorBseTHble
(Kamyctheie), Pozonsetnsie (Po3oBeie), MotbuibkoBeie (boboBrie), [lacnéHoBsie,
CnoxnoretHbie (AcTpoBsie), Jluneinbie, 3naku (MITIMKOBBIE) HA TepOapHBIX U
HaTypalbHBIX 0Opa3lax.

Omnpenenenue BHJIOB pacTeHWil (Ha mpumepe TpEX CEeMEHCTB) ¢
UCITOJIb30BAaHUEM OMPEICIIUTENICH PACTEHUI WIIH ONPEIeTUTEIbHBIX KAPTOUCK.

2. Pa3BuTHe pacTuTeJILHOr0 Mupa Ha 3emJie

DBOJIOLMOHHOE Pa3BUTHE pacTUTeNbHOro mupa Ha 3emie. CoxpaHEeHHE B
36MHOIl KOpE pPACTUTENBHBIX OCTAaTKOB, MX H3ydyeHue. «KuBble HCKONAEMbIE)»
pactutenbHOro napctsa. JKu3Hb pacTteHuil B Boje. [lepBbie Ha3eMHbIE pACTEHUS.
OcBoeHHE PACTEHUSMH CYIIHM. JTalbl Pa3BUTUS HA3EMHBIX PACTEHHIl OCHOBHBIX
CUCTEMATHYECKHUX IpyIIl. BeimMepiine pacTeHus.

IKCKypcuu unu 6u0e0IKCKypCuu.

PazButre pactutenbHOro Mupa Ha 3emiie (3KCKypCcusl B HaJI€OHTOJIOTMYECKUI
WU KpaeBeaueCKul Mmy3eil).

3. PacreHmnsi B npMpPOAHBIX cO001IIECTBAX

Pacrenus u cpena oburanus. Dkonorudeckue haktopsl. Pactenus u ycnoBus
HEXUBOM NMIPHUPOBI: CBET, TEMIIEpaTypa, Biara, arMochepHsbIii Bo3ayx. Pactenus u
YCJIOBHUSL KMBOW MPUPOABI: MPSIMOE UM KOCBEHHOE BO3JICHCTBUE OpPraHU3MOB Ha
pactenus. IlpucnocoOGneHHOCTh pacTeHuid K cpenae obOutanus. B3aumocsszu
pacTeHuil MeX1y CO00H U ¢ IPYTUMU OpraHU3MaMH.

PactutenpHble cooOmiecTBa. BuaoBoil cocTaB pacTUTEIBHBIX COOOIIECTB,
npeoOiamaone B HUX pacTeHus. PacrpeneneHne BUIOB B PACTHUTEIBHBIX
coobmectBax. Ce30HHBIE W3MEHEHUS B JKM3HH PACTUTEIBHOTO COOOIIECTBA.
CMeHa pacTHTENbHBIX COOOMIECTB. PacTUTENBHOCTh (PACTUTENBHBIA TOKPOB)
MPUPOJIHBIX 30H 3emun. Dnopa.

4. PacTeHUd M Ye10BeK

KynbrypHble pacTeHuss U ux mnpoucxoxjaeHue. LleHTpsl mMHOrooOpasus u
MPOUCXOXKIEHUSA KYIbTYpPHBIX pacTeHuid. 3emueaenue. KynbTypHble pacTeHuUs
CEJIbCKOXO3IMCTBEHHBIX  yrOAUN: OBOIIHBIE, IUIOJIOBO-ATOAHBIC, MOJIEBbIC.
Pactenust ropoaa, ocobeHHOCTh ropojickoit ¢uiopel. Ilapku, necomapku, CKBepbl,
Ootanuueckue caabl. JlekopaThBHOE I1IBETOBOJICTBO. KOMHaTHBIE pacTeHus,



KOMHATHO€ LIBETOBOJCTBO. llocneacTBus AeATENBHOCTH YEIOBEKA B SKOCUCTEMAX.
OxpaHa pacTUTEIBHOr0 MHpa. BOCCTaHOBIIEHHE YMCIEHHOCTH PEIKHX BUIOB
pacteHuii: oco6o oxpaunsiembie npupoansie Tepputopuun (OOIIT). Kpacnas kuura
Poccun. Mepsl coxpaHeHHs! paCTUTEILHOIO MUPA.

IKCKypcuu unu 6u0eo0IKCKypcuu.

N3ydeHune cenbCKOX035UCTBEHHBIX PACTEHUN PETHOHA.

N3ydyeHue COpHBIX paCTEHUN PErHOHa.

5. I'puObl. JInmainuku. bakrepun

I'pubel. OOmas xapakrepuctuka. Illngnounsie rpubbl, UX CTpOEHHE,
nUTaHue, pocT, pa3MHOkeHue. CbegoOHble W A0BUTHIE TpuObBL. Mepsl
npoQUIAKTUKU 3a00JIEBaHUM, CBSI3aHHBIX C TpubaMu. 3HayeHUE MUIATIOYHBIX
rpu0OB B TPUPOAHBIX COOOIIECTBAX MW JKHU3HM 4elioBeKa. I[IpombliuieHHoe
BBIpAIIMBAHUE NIJISATIOYHBIX IPUOOB (IIIAMITUHBOHBI).

[InecueBbie rpuObl.  [IpoxkeBble TrpuObBl.. 3HAYEHUE TUIECHEBBIX WU
JIPOXOKEBBIX TPUOOB B  TPUPOJEC ©  JKU3HU  UejoBeka (TuUIeBas U
(dapmarieBTHUYECKasi TPOMBIIINIEHHOCTD U JAPYTHE).

[Tapasutnyeckue rpudsl. PaznooOpa3ue u 3HaUeHUE Mapa3UTHUECKUX TPUOOB
(TonoBHS, CIOPBIHBSA, puTOdTOPa, TPYTOBHUK M ApyrHe). boprba ¢ 3a00sieBaHUSIMY,
BBI3IBAEMBIMH MAPa3UTHYECKUMU TPUOAMHU.

JIumaiiHUKY — KOMIUIEKCHBIE opraHu3Mbl. CTpoeHue numaiHukoB. [Tutanue,
pPOCT U pa3MHOKEHUE JIMIIAHHUKOB. 3HAUCHUE JIMIIAWHUKOB B MPUPOJIE U KU3HU
YeJioBeKa.

baktepun — nosimepubie opranu3Mbl. OOmias xapakTepuCTHKa OaKTEpHil.
bakrepuanphas kietka. PasmHoxxenume Oaxrtepuii. PacmpocTtpaHeHue OakTepuil.
PazHooOpa3ue Oakrtepuii. 3HaueHHe OakTepuili B MPUPOIHBIX COOOIIECTBAX.
BonesneTBopHbIe OakTepuu W Mephl MPOQPUIAKTUKN 3a00JI€BAaHUM, BBI3BIBAEMBIX
Oaktepusimu. baktepum Ha ciyxbe y uyenoBeka (B CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH).

Jlabopamopnbsie u npakmuueckue padomul.

N3ydeHne CTpo€HHS OAHOKJIETOYHBIX (MYKOp) W  MHOTOKJIETOYHBIX
(MeHUIUIT) MIECHEBBIX TPUOOB.

N3yyenue cTpoeHMS IUIOMOBBIX TEJ MNUISAMOYHBIX TPUOOB (WM HM3YyYCHHE
HUISITOYHBIX TPUOOB Ha MYJISIKAX).

N3yuenne cTpoeHus JUIIaitHUKOB.

N3yuenune ctpoenust 6akTepuii (Ha TOTOBBIX MUKpPOIIpENaparax).

8 KVIACC
1. 7ZKuBOTHBII OPraHu3m
300JI0THS — HAayKa O >XUBOTHBIX. Pazgensl 300m0run. CBs3b 300J0THH C
JIPYTUMH HayKaMH U TEXHHUKOU.



OO6mue Tnpu3HAaKKW SKUBOTHBIX. OTIWYUs KUBOTHBIX OT PACTCHUM.
Muoroo6pa3ue KuUBOTHOTO Mupa. OJHOKIETOUYHBIE U  MHOTOKIJIETOYHBIE
XKUBOTHBIE. DOpMa Tela ) KUBOTHOT'O, CAMMETPHUS, Pa3MEpPHI TEA U JIPYTOE.

Kupotnas kinetka. OTkpbiTHE XUBOTHOU KiIeTKU (A. JleBenryk). CtpoeHue
KUBOTHOM KJIETKHM: KJIETOYHAas MeMOpaHa, OpPraHOWJbl MEPEIBMXEHUS, SIPO C
SIPBIIIKOM, HHUTOIUIa3Ma (MUTOXOHAPUM, MHUIIEBAPUTEIIbHBICE U COKpPATUTEIbHbBIC
BaKyOJIM, JIN30COMBI, KJIETOYHBIN 1EHTp). Ilporeccrl, mpoucxoadimue B KIETKE.
Jlenenue xineTkd. TkaHU >KMBOTHBIX, MX pa3zHooOpasue. OpraHbl U CUCTEMBI
OpPraHoB KUBOTHBIX. OpPraHu3M — €IUHOE 1IEJ0E.

Jlabopamopnsie u npaxmuueckue padomeal.

UccnenoBanne 1noj MHUKPOCKONOM TOTOBBIX MHUKPONPENApPaTOB KIETOK U
TKaHEW )KUBOTHBIX.

2. CtpoeHue U )KU3HEAEATEIbHOCTh OPraHU3MA )KMBOTHOT'0

Omopa W JABWXKEHHUE JKUBOTHBIX. (OCOOEHHOCTH THIPOCTATHYECKOTO,
HAapy»KHOTO M BHYTPEHHErO CKejleTra Yy JKUBOTHbIX. llepeaBuwxeHue y
OJTHOKJICTOUHBIX  (aMEOOBHIHOE, IKI'YTHUKOBOE). MBIIIeUHbIE JIBUKEHUA ¥
MHOTOKJICTOUHBIX: MOJET HACEKOMBIX, ITHII, IJIABAaHUE PbHIO, IBIKCHUE MO CYIIIE
MO3BOHOYHBIX JKMBOTHBIX (Toy3aHue, Oer, xompba u apyroe). PeruaxxHbie
KOHEYHOCTH.

[lutanve W TUIIEBapE€HHE y XUBOTHBIX. 3HaueHHWE nNuTaHus. [lurtanue u
NUIIEBAPEHUE Yy  MPOCTEUIINX. BHYTpUIOIOCTHOE W BHYTPHUKIETOYHOE
NUIIEBAPEHUE, 3aMKHYTas W CKBO3HAas NUUIIEBApUTEIbHAsl CHUCTEMa ¥y
0ecro3BOHOYHBIX. [IuleBapUTEeNbHBIA TPAKT y MO3BOHOYHBIX, MUIEBAPUTEIHHBIC
xene3pl.  DepmeHThl.  OCOOEHHOCTM  MHINEBAPUTEIBHOM  CHUCTEMBI Y
peACTaBUTENEH OTPSI0B MIECKOIUTAOIIUX.

JlpixaHue OJKUBOTHBIX. 3HA4YeHHE JbIXaHua. [a3000MeH depe3 BCIO
MOBEPXHOCTh KJeTku. KabepHoe npixanwe. HapyxkHble W BHYTpEHHHUE KaOPBHI.
KoxHoe, TpaxeitHoe, n€royHoe apixanwe y oOwuTtatenei cymmu. OcoOCEHHOCTH
KOJKHOT'O JibIXaHus. Pob BO3AYIIHBIX MEIIKOB y ITHLL.

TpaHcOpT BEWIECTB y XKUBOTHBIX. POJIb TpaHCHOpPTa BEIIECTB B OPraHU3ME
KUBOTHBIX.  3aMKHyTas M  HE3aMKHYyTas  KPOBEHOCHBIE  CHUCTEMBl Yy
6ecnio3BoHOUYHBIX. Ceparie, KpOBEHOCHBIE cocynbl. CIUHHOM U OPIONTHOM COCY/IBI,
KaWUIAPhI, <JI0KHBIE CEpAlla» y A0XKAeBoro uepBsi. OCOOEHHOCTH CTPOEHHS
HE3aMKHYTOH KPOBEHOCHOM CHCTEMBI y MOJUIFOCKOB UM HaceKombiX. Kpyru
KpOBOOOpAIICHHsI 1 OCOOCHHOCTH CTPOCHUS CEPEI] Y TO3BOHOYHBIX, YCIOKHEHHUE
CUCTEMBI KPOBOOOpAITICHUSI.

Boinenenue y KMBOTHBIX. 3HAQUYEHUE BBIICICHUS KOHEUHBIX HPOAYKTOB
oOmeHa BemiecTB. COKpaTUTENIbHBIE BAKYOJIU y MpOCTeHIMNX. 3BE3qUAThIC KIETKU
M KaHaJblbl Yy IUIOCKMX YepBEH, BbIACIUTEIbHbIE TPYOOUKHM W BOPOHKH Y
KOJIbYAThIX YepBei. ManbIurueBbl cocybl y HaceKOMbIX. [Iouku (TyJIOBUILHBIE U



Ta30BbI€), MOYETOUYHMKH, MOYEBOM TMy3bIph y TMO3BOHOYHBIX >KHWBOTHBIX.
Oco0eHHOCTH BBIICTICHUS Y TITULI, CBSI3aHHBIE C MOJETOM.

[ToxpoBbl Tena y >KMBOTHBIX. [IOKpOBBI y O€CIO3BOHOYHBIX. Y CIOKHEHHE
CTPOCHHS KOXXU Yy TMO3BOHOYHBIX. Koka kak opraH BeiaelieHHs. Poiib KOXHU B
terootnaue. [IpousBognsie koxku. CpescTBa MACCUBHOM W aKTUBHOM 3aIlUTHI Y
KUBOTHBIX.

Koopaunanus ©  perymasiuus  SKU3HEHNCSITENIBHOCTH Y  JKMBOTHBIX.
PazapaxxuMocTh 'y  OJHOKIETOYHBIX JKUBOTHBIX. Takcucel ((poroTakcuc,
TpooTaKCHUC, XEMOTAKCUC U Jpyrue Takcuckl). HepBHas perymsiusa. HepBHas
cuctema, e€ 3HaueHue. HepBHas cucrema y O€CIO3BOHOYHBIX: ceTyaTas
(nuddys3nas), crBoJOBas, y3noBaid. HepBHas cuctemMa y TI03BOHOYHBIX
(TpyO4aTas): rOJIOBHOM W CIMHHOW MO3T, HEPBBI. YCIOXXKHEHHE TOJOBHOTO MO3Ta
OT pbIO 710 MiekonuTawmuXx. [losgBiaeHue OOIBITUX TONYIIApUi, KOPBI, 60pPO3/ U
w3BmIMH. ['ymopanbHas perynsuus. Poib TOpMOHOB B KU3HU JKUBOTHBIX.
[TonmoBeie TopmoHbl. [lomoBol aumopdusm. Opranbl YyBCTB, HX 3HAYCHHE.
Peuentopel. Ilpocteie u cioxHbie (daceTouHble) Ia3a y HaceKoMbIX. Opran
3peHHs U ClIyXa y TO3BOHOYHBIX, UX yclioxHeHue. OpraHbl OOOHSIHUS, BKyca U
ocsi3aHus y 0ECrO3BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX. Opran OOKOBOW JIMHUU
y phIO.

[loBenenue KUBOTHBIX. BpoxnéHHoe © NpuoOpeTEHHOE TOBEACHHE
(MHCTUHKT W HayuyeHue). Haydenue: ycioBHbIE pedieKchl, WMIPUHTHHT
(3areuatienue), uHCauT (moctwxkenue). [loBenenne: nuieBoe, 0OOPOHUTEIHHOE,
TEeppUTOpUANIbHOE, OpayHoe, ucciaeaoBarenbckoe. CTUMYIBI TOBEACHUS.

Pa3smHoOxeHHE W pa3BUTHE KUBOTHBIX. becrmoioe pa3MHOXKEHHE: JeleHHE
KJIETKA OJIHOKJIETOYHOTO OpraHM3Ma Ha JBe, IOYKOBaHME, (parMeHTaIus.
[TomoBoe pasmuHoxkenue. IIpemmymiecTBo mosioBoro pa3smHoxkeHus. [lomoBeie
xKenesbl. AnuHukd U ceMeHHUKU. [lomoBbie KieTku (rameTsl). OmioI0TBOPEHHE.
3urorta. IlapteHorene3. 3apopspimieBoe paszButue. CTpoeHue sila MNTULBL.
BuyTpuyTpoOHOE pa3BUTHE  MICKONHUTAIONIUX. 3apOJbIIIEBbIE  OOOJIOYKH.
[InanenTa (merckoe MECTO). [Tyrounsli KaHaTHUK (mymoBuHA).
[TocTaomOpuoHasibHOE pa3BUTHE: TpsiMoe, HempsiMoe. Metamopdo3 (pa3BUTHE C
MpeBpAICHUEM ): TIOJTHBIN W HETIOJIHBIH.

Jlabopamopnuie u npakmuueckue padomeul.

O3HakoMJIEHHE C OpraHaMu OMOPHI U JBUKEHHUS Y )KUBOTHBIX.

N3yuenune criocoOOB MOTJIONMIECHUS UM Y )KUBOTHBIX.

N3yueHnne cnocoO0B AbIXaHUS Y JKUBOTHBIX.

O3HakoMJIEHHE C CHCTEMaMU OPTaHOB TPAHCIIOPTA BEIIECTB Y JKUBOTHBIX.

N3ydenrie NOKpoBOB Tela y KUBOTHBIX.

N3ydeHne opraHoB YyBCTB Y KUBOTHBIX.

DopMHUpPOBAHUE YCIOBHBIX PEPIIEKCOB Y aKBAPUYMHBIX PhIO.

Crpoenue fiflia 1 pa3BUTHE 3apOAbIIIA NTULIBI (KYPHUILbI).



3. CucremaTHyecKHe Ipynnbl }KMBOTHBIX

OCHOBHBIE KAaTETOPUU CHUCTEMATHKH J>KMBOTHBIX. BHJI Kak OCHOBHas
cUcCTeMaThieckas KaTeropus XUBOTHBIX. Kmaccudukanus >kuBOoTHBIX. CucTema
KUBOTHOTO Mupa. CHCTeMaTHUECKHE KaTeTOPUU KUBOTHBIX (IIapCTBO, TUI, KIacc,
OTpsiI, CEMEICTBO, pOX, BHUA), MX CONOJYMHEHHE. bHHapHas HOMEHKIATypa.
OTpaxxeHne COBPEMEHHBIX 3HAHUN O TPOUCXOXKIEHHUU M POJCTBE JKUBOTHBIX B
KJIaCCU(PUKAIIUH KUBOTHBIX.

OnHOKIETOYHBIE KUBOTHBIE — IIPOCTEHUILINE. Crpoenne u
KU3BHEACATEILHOCTh MpocTeimux. MectooOutanue u oopa3 xxu3znu. O6pa3zoBanue
IUCTH TIpH HEOJArOMpUSATHBIX YCIOBUSAX cpeabl. MHOrooOpasme MpOCTEUIINX.
3HayeHne MPOCTEUITNX B MPHUPOJIC U KU3HH YeloBeKa (00pa3oBaHHE OCATOYHBIX
nopoJi, Bo30yauTenu 3aboyieBaHuid, cUMOMOTHYECKHe BuUAbl). IlyTn 3apaxkeHwus
YelloBeKa W Mephbl MPOQPUIAKTHKH, BBI3BIBAEMBIEC OJHOKICTOYHBIMHU KHUBOTHBIMH
(MaJIIpUNAHBIN TI1a3MOIHN).

Jlabopamopnusie u npakmuueckue padbomul

UccnenoBanue ctpoeHust uHPYy30puu-Ty(denbkun U HaOmrojeHue 3a eé
nepeaBmKeHneM. M3ydueHne XxeMoTakcuca.

MHoroo6pa3ue npocteiimnx (Ha TOTOBBIX Ipenaparax).

N3roroBienue Moaenu KIeTKH mpocreimero (amMeéOobl, nHPY30pun-Tyhenpku

U JIpyroe.).
MHoOrokJ/jieTouHble JKMBOTHBIE. KumeuyHonosnocTHble. Ob6mas
XapaKTepUCTHKA. MecTtoobuTanue. Ocobennoctu CTpOEHUS u

KUBHENEATEIbHOCTU. DKTOJEpMa M 3HTOJIEpMA. BHYTPHUIOIOCTHOE U KIIETOYHOE
nepeBapuBaHue TnmnM. Pereneparnusa. Pednekc. becronoe  pasmHOXEHHE
(moukoBanue). IlomoBoe pasmHoxeHue. [epmadpomutusm. PazaenpHOMOMBIC
KHILIEYHOIOJIOCTHBIE. Mmuoroo6pazue KHILIEYHOIOJIOCTHBIX. 3HaueHue
KUIIEYHOIIOJIOCTHBIX B NPUPOJAE M KU3HU 4enoBeKa. KopasaoBble MOJIUIBI U UX
poJib B prhooOpa3oBaHUMU.

Jlabopamopnbsie u npakmuueckue padomul.

UccnenoBanne CTpOEHUS MPECHOBOAHOW THAPBI W €€ MepeABUKECHUS
(LLIKOJIBHBIN aKBAPUYM).

HccnenoBanne mnuTaHUS THAPH MaQHUSMH H IHUKIONAMH  (IIKOJBHBIH
aKBapuyM).

N3roroBneHne Moaenu MpeCHOBOIHON THAPHI.

Ilnockue, Kpyruable, KoJabuyaTble 4YepBH. OOmas XapaKTEPUCTHUKA.
OCOOEHHOCTH CTPOEHUS U KU3HEACATEIbHOCTU TUIOCKUX, KPYIJIBIX M KOJIbYAThIX
yepBedd. MHoroo0Opasue uepBeil. [lapazuTudeckue IUJIOCKHME W KPYIJIbIE YEpPBH.
Huknsl pa3BUTUS TMEUEHOYHOTO COCANBIIHMKA, OBIYBErO ILIEMHS, YeIOBEUECKOM
ackapunbl. YepBu, HX NOPUCHOCOONEHUS K TMapa3suTU3My, Bpel, HAHOCHMBIHA
YEJIOBEKY, CEJIbCKOXO34MCTBEHHBIM pACTEHHUSIM M KMBOTHBIM. Mepbl 1O



MPEAYNPEKICHUIO 3apaKEHUsI Mapa3suTUYECKUMU dYepBsiMU. Ponb depBel Kak
mo4yBooOpa3zoBaTeeil.

Jlabopamophsie u npakmuueckue padomal.

HccnenoBanre BHEUIHETO CTPOEHMS J0aeBoro ueps. HabOmronenue 3a
peakiuei JoXKIeBOro 4YepBsl Ha pa3ApakKUTEeu.

UccnenoBanre BHYTPEHHETO CTPOEHUS JOXKJIEBOTO uepBi (HA TOTOBOM
BJIYKHOM IIpernapaTe U MUKPOIIpenapare).

N3yuyenue mnpucnocoOieHnil nmapa3uTUYECKUX 4YepBel K mapasuTusMmy (Ha
TOTOBBIX BJIQXHBIX U MUKpOTIpernapaTax).

Ynenucronorue. OO6mias xapakrepuctuka. Cpeasl xu3Hu. BhemiHee wu
BHYTPEHHEE CTPOEHHUE  WICHHCTOHOTMX. MHoroob6pasue  HWICHHUCTOHOTHUX.
IIpencraBurenu Kiaccos.

PakooOpasnbie. OCOOCHHOCTH CTPOEHUSI U )KU3HEICSITEIIbHOCTH.

3HaveHne paKooOpa3HbIX B MPUPOJE U KU3HH YEIOBEKa.

[TaykooOpazubie. OCOOEHHOCTH CTPOCHHS U JKU3HENICITEIHBHOCTH B CBSI3H C
KU3HBIO Ha cyiie. Kienu — Bpenutenu KyJbTypHBIX PacTeHUN U Mephl 00PHOBI C
HuMu. [lapasuTudeckue KiIemu — BO3OYAUTENIM U TIEPEHOCYUKH OMACHBIX
Oose3Hel. Mephl 3aluThl OT Kiielei. Pob kiiemieit B mouBooOpa3oBaHU.

Hacexombie. OcoO€HHOCTH CTPOEHUSI U KU3HEAESITeNIbHOCTU. PazMHOXeHHe
HACEKOMBIX W  TUOBI  pa3BUTHA. OtTpsiasl  HacekoMbIx:  [IpsAMOKpbLIBIE,
PaBHOKpBLIBIE, [TomyXecTKOKpbLIbIE, Yenryekpouible, XKecTkoKkpbuIbIE,
IlepennonuyaTokpeuible, JIBykpbuible u Apyrue. Hacekomble — NEpPEHOCUHKHU
BO30ynuTeNe M Tapa3uThl YeloBeKa M JOMAIIHUX >KUBOTHBIX. Hacekomble-
BpEOUTENN cajaa, oropoia, mojs, jeca. HacekoMble, CHUKAIOIINE YHMCICHHOCTb
BpeauTenen pacreHuil. lloBeneHMEe HACEKOMBIX, HWHCTHHKTBI. Mepsl 1o
COKpAlICHUIO YHCICHHOCTH HACEKOMBIX-BpEIUTENEH. 3HAUEHHUE HACEKOMBIX B
MIPUPO/JIE U KU3HU YEIIOBEKA.

Jlabopamopnbsie u npakmuueckue padomal.

HccnenoBanre BHEUIHETO0 CTPOEHUS HACEKOMOro (Ha MpPUMEpPEe MaiCKOro
KyKa UM JPYTUX KPYIHBIX HACEKOMBIX-BpEIUTENEH ).

O3HakoMJIEHHE C pa3IMYHBIMU TUMAMU Pa3BUTHS HACEKOMBIX (Ha MpuUMepe
KOJIJICKITU ).

Mouarwcku. OOmas  xapakTepucTuka. MecToOOUTaHHE  MOJUTFOCKOB.
CTpoeHHE W TIPOLIECCHl KU3HENEATCTBHOCTH, XapaKTepHbIE I OpPIOXOHOTHUX,
JIBYCTBOPYAThIX, TOJIOBOHOTMX  MOJUIIOCKOB. UepThl  MNPUCTIOCOOIEHHOCTH
MOJUIIOCKOB K cpene oOutanus. Pa3MHOXKeHHE MOJUTIOCKOB. MHoroo0pasue
MOJUTIOCKOB. 3HaU€HHE MOJIJTIOCKOB B MPUPOJIE U KU3HU YEJIOBEKA.

Jlabopamopnuie u npakmuyeckue padomeut.

UccnenoBanre BHENIHErO0 CTPOEHUS PAKOBUH MPECHOBOAHBIX U MOPCKUX
MOJUTIOCKOB (paKOBUHBI 0€33yOKH, EPIOBUIIbI, IPYAOBUKA, KATYIIKUA U IPYTUE).



Xopaosble. OOuiasi XapakTEepUCTHKA. 3apOJbIIIEBOE Pa3BUTHE XOPAOBBIX.
Cucremarnyeckue rpymnnbsl XopaoBbix. Iloarun becuepenHbie (aHIETHUK).
[Toxrun Yepennsle, nim [103BOHOYHBIE.

Pp10b1. O01m1as xapakrepuctuka. MecTooOUTaHre U BHELIHEE CTPOCHUE PhIO.
OcoOEHHOCTH BHYTPEHHErO0 CTPOCHHMS M TMPOLIECCOB KUZHEIEATEIbHOCTH.
[IprcniocoOneHHOCTh phIO K ycnoBUsM oOuTaHusd. OTAMYUS XPAIIEBBIX PBIO OT
KOCTHBIX pbIO. Pa3MmHOXeHue, pa3BUTHE W MUrpauus peild B MPUPOJE.
MHuorooOpa3ue pbiO, OCHOBHBIE CHCTEMAaTHYECKHE Tpynnbl pel0. 3HaUeHue phid B
OPUPOJIE U KU3HM YEJIOBEKa. X03iCTBEHHOE 3HAUEHUE PBIO.

Jlabopamopnsie u npaxmuueckue padomeal.

HccnenoBanrie BHEIIHETO CTPOCHHSI U OCOOCHHOCTEH MepeBUKEHUST PHIObI
(Ha mpuMepe KUBOU pHIObI B OaHKE C BOAOK).

HccnenoBanre BHYTPEHHETO CTPOEHUSI pPbIOBI (HAa mMpuUMepe TOTOBOTO
BJIQXKHOTO TIpernapara).

3emHoBOAHBIe. OOIIas xapakTepucTuka. MecTooOMTaHHE 3EMHOBOIHBIX.
Ocobennoctu BHEITHETO U BHYTPEHHETO CTPOCHHUS, POLIECCOB
KUZHEJEATEIbHOCTH, CBSI3aHHBIX C  BBIXOJIOM 3€MHOBOJIHBIX Ha  CYIIY.
[Tprcnioco6IeHHOCTh 36MHOBOHBIX K JKU3HU B BOJE W Ha cyiie. PazMHoxeHue u
pa3BHUTHE 3€MHOBOAHBIX. MHOrooOpa3ue 3eMHOBOJHBIX M MX OXpaHa. 3HAYCHHUE
36MHOBOJHBIX B IPUPOJE U KU3HH YETIOBEKA.

IIpecmbikaronuecs. O6mas XapaKTEepUCTHKA. MecTtoobuTtanue
npecMmbikaronmuxcsa. OcoOEHHOCTH  BHEIIHETO M BHYTPEHHErO0  CTPOCHHUS
npecMbikaronuxcs.  [Iporeccsl  Ku3HeneATenbHOCTH.  [IpUCIOCOOIEHHOCTH
OPECMBIKAIOMIMXCS K JKM3HM Ha cyme. Pa3MHOXKEHHME H  pa3BUTHE
npecMblkarommxca. Perenepanus. MHorooOpasue TpPECMBIKAIOMIMXCS W HX
oxpaHa. 3HaYEHUE MPECMBIKAIOLIUXCS B PUPOAE U KU3HU YETIOBEKA.

Hrunel. O6mas xapaktepuctuka. OCOOEHHOCTH BHEIIHETO CTPOEHHUS INTHULL.
Oco0OeHHOCTH BHYTPEHHETO CTPOEHHUS U MPOLECCOB KU3HEACSITEIbHOCTH MTHII.
[Tpucnoco6nenust nrur k nonéty. [loBenenne. PasMHOXKeHHE U pa3BUTHE TTHIIL.
3a6ota 0 motomcTBe. Ce30HHBIC SIBICHUS B KU3HU NTHUIl. MUTpaluu NTHUI], UX
n3ydeHne. MHorooOpasue MTHI. DKOJIOTHYECKHE TPyHIbl MTHI (110 BBIOOPY
YUUTENS] HAa TpuUMepe TPEX SKOJOTMYECKUX TPYNN C YYETOM paclpOCTpaHEHUS
nTul B peruone). IIpucnocoONeHHOCTh NTUIl K Pa3iUYHBIM YCJIOBHUSM CpPEJBbl.
3HaueHUe NTUIl B IPUPOJIE U )KU3HU YEJIOBEKa.

Jlabopamopnule u npakmuueckue padomeul.

HccnenoBanye BHEIIHETO CTPOEHUS U IIEPHEBOI0 MOKPOBA NTHULL (HA TPUMEpPE
yyuesa NTULl U Habopa NePhEB: KOHTYPHBIX, MMyXOBBIX U MyXa).

HccnenoBanre 0cOOEHHOCTEN CKeeTa NTHLBL.

MuiekonuTamouue. O6mas XapaKTEePUCTHUKA. Cpensl KU3HU
miekonuTaromux. OCOOEHHOCTH BHEIIHETO CTPOEHUs, CKEJeTa U MYCKYJaTyphl,
BHYTPEHHEro CTpoeHud. lIponecchl )XU3HEAEATETbHOCTH. Y CI0)KHEHHE HEPBHOMU



cucteMbl. [loBenenue miekomnurtaromux. PasMHoOkeHHe W pa3BuThe. 3aboTa o
MMOTOMCTBE.

[lepBo3Bepu. OpnHomnpoxoanslie (siueknanymue) U Cymuarble (HHU3IIHE
3BepH). [lnaneHTapHbie miekonurtaronme. MHorooopasue mieKonurarnmx (Imo
BBIOOPY YUHUTENS U3y4aroTCcsi 6 OTPsIIOB MIIEKOMUTAIONIMX HA IPUMEPE ABYX BUJIOB
u3 Kaxaoro orpsiaa). Hacekomosiiubie u Pykokpsuibie. ['pbi3yHbl, 3aiiiieo0pasHele.
Xuugasie. Jlactonorue u Kuroo6paszueie. [lapaokonsiTHbie 1 HemapHOKONBITHBIE.
[Tpumatsl. CemelicTBa oTpsiia XUIHbIE: CO0AYbH, KOIIAYbU, KYHbU, MEIBEKbU.

3HayeHWe  MJICKONUTAIOIIMX B  TPUPOAE M KU3HU  YEJIOBEKA.
Minekonuraronie — MepeHOCUUKU BO30YIHUTENIeH omacHbIX 3abosieBaHU. Mepbl
00pbOBI ¢ TpbI3yHaMu. MHOTr000Opa3ue MIIEKOMUTAIOIIUX POJHOTO Kpas.

Jlabopamopnsie u npakmuueckue padomeal.

UccnenoBanne ocoOEHHOCTEN CKeleTa MIICKOTTUTAOIIHX.

UccnenoBanne ocoOeHHOCTEN 3yOHON CUCTEMBI MIICKOTTUTAOIIIHX.

4. Pa3BuTHe )KUBOTHOTO MUpPa Ha 3emuie

DBOJIIOIIMOHHOE Pa3BUTUE JKUBOTHOIO MHUpa Ha 3emie. YCIOXHEHUE
KUBOTHBIX B Mpoliecce 3BOMONMHU. J[oka3zaTenbCTBa 3BOJIIOIMOHHOTO Pa3BUTHS
KUBOTHOTO Mupa. [laneonrtonorus. Vckomaemble OCTaTKM JKHUBOTHBIX, HX
u3yuyeHue. MeToapl M3ydeHHMsT MCKOIIaeMbIX OCTaTKoB. PecrtaBpamus IpeBHUX
KUBOTHBIX. «’KUBBIE HCKOITAEMBIE)» KUBOTHOTO MUPA.

Kus3Hp KMBOTHBIX B BojJe. OJHOKJIETOUHBIE >KMBOTHBIE. [IponcxoxneHue
MHOTOKJIETOUHBIX >KHUBOTHBIX. (OCHOBHBIE 3Tambl 3IBOJIIOIUU OECIIO3BOHOYHBIX.
OcHOBHBIE 3Tallbl BOIIOLNH O3BOHOYHBIX JKUBOTHBIX. BhIMepIInE ®KUBOTHBIE.

Jlabopamopnsie u npaxmuueckue padomeal.

HccnenoBanne nCKONMaeMbIX OCTaTKOB BBIMEPIINUX KUBOTHBIX.

5. 7JKuBOTHbBIE B IPUPOAHBIX COO0IIECTBAX

XuBoTHbie U cpena obutaHus. BiausiHue cBeTa, TeMIEpPaTypbl U BIAXKHOCTH
Ha XUBOTHBIX. [[prcrocoOIeHHOCTh JKUBOTHBIX K YCIOBHUSIM CpeIbl OOUTaAHUS.

[lonynsiuuu >KUBOTHBIX, UX XapakKTepUCTUKU. OAMHOUHBIA WM TPYIIIOBOU
oOpa3 xu3Hu. B3auMoCBs31 KUBOTHBIX MEXKy COOOM U ¢ IPYTUMH OpraHU3MaMH.
[TumeBbie CBSA3M B MPUPOJHOM coobiiecTBe. [IuimeBbie ypOBHH, SKOJIOTUYECKAS
nupamMujia. JKOCUCTEMA.

KuBoTHbld MHUP HOpUPOAHBIX 30H 3emiu. (OCHOBHBIE 3aKOHOMEPHOCTH
pacnpeneneHus )KUBOTHBIX Ha rutaneTe. PayHa.

6. ZKMBOTHBIE U YeJIOBEK

Bo3geiicTBue 4yenoBeKa Ha XKUBOTHBIX B MHPUPOJE: MPAMOE M KOCBEHHOE.
[IpombiciioBbIE KUBOTHBIE (PHIOOJIOBCTBO, 0X0Ta). BeneHne npomeicia >KUBOTHBIX
Ha OCHOBE HAY4YHOTO MOJAX0/1a. 3arpsi3HEHUE OKPYKAKOIIEH CPEIbI.

OnomamrHuBaHue >XUBOTHBIX. CeJeKIus, MOpOJbl, UCKYCCTBEHHBIM OTOOD,
OUKUE TPEAKH JOMAIIHUX XUBOTHBIX. 3HAUYECHHE JOMAIIHUX XUBOTHBIX B KU3HU



yenoBeka. JKUBOTHBIE CEIIbCKOXO3SUCTBEHHBIX yroaud. Metoasl OOpbObI ¢
YKUBOTHBIMU-BPEAUTEIISMMU.

I'opon kak oco0as HCKYCCTBEHHas Cpeaa, CO3[JaHHas YeJIOBEKOM.
CuHaHTpONHbIE BUABI KUBOTHBIX. YCIOBUS HMX OOWTaHMs. becrno3BOHOYHBIE U
ITI03BOHOYHBIE JKUBOTHBIE TOpoAa. AJamnTanus >KUBOTHBIX K HOBBIM YCIIOBUSIM.
PexpeanimoHHbIll mpecc Ha JKUBOTHBIX JUKUX BHUIAOB B YCIOBUAX TOpoja.
besnangzopuble  nomMamHue — kMBOTHBIE.  IlutomMHuKM.  BoccrtaHoBiieHUE
YUCIICHHOCTH pEIKUX BHUAOB JKUBOTHBIX: 0OCO00 OXpaHS€Mble MPUPOIHBIE
tepputopun (OOIIT). Kpacnas kuura Poccun. Mepbl coxpaHeHUsT *KUBOTHOTO
MHpa.

9 KITIACC

1. YedoBeK — 0MOCONMAJLHBIN BH/

Hayku o demoBeke (aHatomusi, ()U3UOJIOTHS, TCHXOJIOTHS, AHTPOIOJIOTHS,
TUTUEHA, CaHUTapus, OJKOJOTHUS YelioBeKa). MeToJbl H3y4YeHUsl OpraHu3Mma
YyeJoBeKa. 3HAYEHHWE 3HAHUW O YEJIOBEKE JIsi CaMOIO3HAHUS M COXPaHCHUs
310poBbsi. OCOOEHHOCTH YeIOBeKa Kak OMOCOIMANIBHOTIO CYIIECTBA.

Mecto yenoBeka B CHUCTEME OpPraHMYEecKOro mupa. YeroBeKk Kak 4YacThb
npupoapl. CHUCTEMATHYECKOE TOJIOKEHUE COBPEMEHHOro uenoBeka. (CXOICTBO
YyesoBeKka ¢ miekonuraromuMu. OTIHYHE YeJIOBeKa OT MpUMaToB. JlokazarenbcTBa
KUBOTHOI'O MPOUCXOXKACHUS 4enoBeka. UenoBek pa3ymMHbIA. AHTPONOrEHE3, €ro
sTanbl. buonoruueckue U - coluaibHble (AKTOPHl CTAHOBICHUS YEJIOBEKa.
YenoBeyeckue pacel.

2. CTpyKTypa opraHusMa 4yesioBeKa

Crtpoenre U XUMHUYECKUM cocTaB KiIeTKH. OOMEH BEIIECTB U MPEBpPAICHUE
SHEPruu B KieTke. MHOTrooOpasue KJIeToK, ux neieHue. HykienHoBble KUCIOTHI.
'ensl. Xpomocombl. XpOMOCOMHBIM Habop. Mwurto3, meito3. ComaTuueckue H
nosioBble KJIeTKU. CTBOJOBBIE KIETKUA. TUNBI TKaHEH OpraHu3Ma uYeJoBeKa:
ANUTENUAIbHBIE, COCMHUTENbHbIC, MbIIICUHbIE, HepBHAs. CBONCTBA TKaHEH, HUX
¢ynkiuu. Opranbl W CcUCTeMbl opraHoB. OpranmsmM Kak eIuHOE IIeJIOe.
B3anmoCBs3b OpraHoB U CHCTEM KaK OCHOBA FOMEOCTA3a.

Jlabopamopnule u npakmuueckue padomeul.

N3ydeHne  MHKpPOCKONMHUYECKOTO  CTPOEHUSI TKaHed (Ha  TOTOBBIX
MHUKpOIIpenaparax).

Pacno3naBanue opraHoB U CHCTEM OPraHOB Y€JIOBEKa (110 TabauIam).

3. HeiiporymopaJjibHasi peryjsiius

HepBhas cucrema yenoBeka, €€ opranusanus 1 3HaueHue. HelpoHbI, HEPBBI,
HepBHbIE y37bl. Pednekc. Pednexropuas myra.

Peuentopel. [IByxHelpoHHBIE U TpEXHEHUPOHHBIE pPeQIEKTOPHBIE IYTH.
CnuHHOM MO3T, ero cTpoeHue u pyHkuuu. Pedrekcsl cnunHoro mosra. ['onoBHOM
MO3T, €ro crpoeHue u QyHKuuM. bonbmme mnomymapus. Pedrexkcsl rojloBHOTO



Mo3sra. besycnoBHbIE (BpOXXIEHHBIC) U YCIOBHBIE (MPUOOPETEHHBIE) pedIIeKCHI.
Comartuyeckasi HepBHas cucteMa. BereraTuBHas (aBTOHOMHas) HEpBHAsI CHUCTEMA.
Hepsnas cucrema xak enunoe 1enoe. Hapymienus B paboTe HEpBHON CUCTEMBL.

I'ymopanweHas perynsauuss ¢GyHKIUNA. ODHIOKpUHHAs cucteMa. JKemnesbl
BHYTpEHHEW cekpennu. JKene3bl CMEIIaHHOM cekpeuuu. I OpMOHBI, UX pOJb B
perymsiuuu  GU3HOJIOTHYECKUX (YHKIMM OpraHu3Ma, pocTa U  Pa3BUTHSL.
Hapymienue B pabGore SHIOKpUHHBIX Xen€3. OcoOeHHOCTH pedeKTOpHOU u
TYMOPAJIbHOM PEryssaiui GyHKIUNA OpraHu3ma.

Jlabopamopnsie u npaxmuueckue padoomal.

N3yyenue roaoBHOro MO3ra yesnoBeka (1Mo MyJisiKaMm).

N3ydeHne nu3MeHeHus1 pa3Mepa 3padka B 3aBUCUMOCTH OT OCBEIIEHHOCTH.

4. Onopa u ABHKEHHE

3HaueHUE OMOPHO-ABUraTENbHOIO annapara. CKeJeT 4eI0BEKa, CTPOCHUE €T
ornenoB U ¢pyHkuuu. KocTu, UX XUMHUYECKUH COCTaB, CTpoeHue. THUIbl KOCTEH.
Poct kocreil B nnuHy u tonmuHy. Coegunenne kocteil. Ckener royoBel. Ckener
TynoBumia. CkejaeT KoHeyHocTed M uX mosicoB. OCOOEHHOCTH CKelleTa YeloBeKa,
CBSI3aHHBIE C MPAMOXOXKJICHUEM U TPYJIOBOU JEATEIBHOCTBIO.

Mpimieynasi cucrema. CtpoeHne W (GYHKIMM CKeJNETHBIX MbIil. Paborta
MBIIIL: CTaTHYeCKass M JAMHAMHYECKas, MBIIIIBI CcruldaTeidd W pa3rudareii.
Yromnienne wMbimn. ['mnoguHamusi. Ponp  aBUraTtenpHOW  aKTUBHOCTH B
COXpPaHEHHH 30POBbSI.

Hapyiienusi onopHo-ABUraTEIbHONM CHUCTEMBl. Bo3pacTHble H3MEHEHUS B
ctpoennn kocted. Hapymenue ocanku. IlpenynpexaeHne HCKPUBICHUSA
MO3BOHOYHMKA U pa3BUTUA mockocTonus. [Ipodunaktuka tpaBmatusma. [leppas
MOMOIIb MPU TPAaBMax OMOPHO-ABUTATEIBHOTO allapara.

Jlabopamopnsie u npaxmuueckue padomeal.

HccrenoBanne CBOKWCTB KOCTH.

N3ydenne cTpoeHust KocTen (Ha MyJIsKax).

N3ydeHne cTpoeHust HO3BOHKOB (Ha MYJISIKax).

Ornpenenenne ruOKOCTH MO3BOHOYHHMKA.

N3Mepenne Maccel 1 pocTa CBOETr0 OpraHu3Ma.

N3ydyeHne BIUsHUSA CTATUYECKOW M JUHAMUYECKOM HATPY3KH HAa YTOMIICHUE
MBIIIII.

BrisiBiieHME HapylIEHHS! OCAHKHU.

Ornpenenenue Npu3HaKOB ITIOCKOCTOIHUS.

Oxka3zaHue nepBOil HOMOILHU MPU MOBPEKIESHUH CKENETa U MBIIIII.

5. BHyTpeHHssl cpea opraHusma

Buytpennsis cpena u e€ ¢ynkuuu. DopMeHHbIE 3JIEMEHThl KpPOBH:
SPUTPOLUTHI, JTEUKOIUTH U TPOMOOIUTH. ManokpoBue, ero npuunHsl. KpacHbrit
KOCTHBIM MO3T, €ro poiib B opranu3Me. [lnazma kpoBu. [locTositHCTBO BHYTpeHHEN



cpenbl (romeocrta3). CBépTeiBaHME KpoBU. ['pynmbel kpoBu. Pesyc-¢aktop.
IlepenuBanue kpoBu. JlIOHOPCTBO.

Nvmynuter u  ero Buabl. @DakTopbl, BAUSIOMIME HAa UMMYHUTET
(mproOpeTéHHble UMMYHOIE(DULMTHI): PaAUALMOHHOE OOJyYeHUE, XUMHUYECKOEe
OTpaBJIieHUE, T'OJO0JlaHKe, BOCHaJeHHe, BUpyCcHble 3a0osieBanusi, BUY-undekimus.
BunoukoBas xenes3a, qTuMdaTruueckue y3ibl. BakiyHbl U Je4eOHbIE CHIBOPOTKHU.
3nauenue padot JI. [lactepa u .M. MeunukoBa 1o u3y4eH10 UMMYHUTETA.

Jlabopamophsie u npakmuueckue padomal.

N3ydeHne MHKPOCKONMYECKOTO CTPOEHUS KpPOBHU YEJIIOBEKA M JIATYIIKH
(cpaBHEHHE) Ha TOTOBBIX MUKpOIpenaparax.

6. KpoBooOpamenue

Opranbl  kpoBooOpamenus. CtpoeHue u pabora cepaua. ABTOMATH3M
cepaua. CepaeuHbld LMK, €ro JIJIUTEIbHOCTh. bBONbIION W Manblii Kpyru
KpoBooOpamienus. JIpwxkenue kpoBu mno cocynam. Ilynec. Jlumdaruyeckas
cuctema, JUMQPOOTTOK. Perynsiuus nearenbHOCTH ceplua U cocynoB. ['mruena
cepleyHo-cocynuctoil  cuctembl.  llpodunaktuka — ceplieYHO-COCYAMCTBIX
3aboneBanuil. [lepBas moMous Ipu KPOBOTEUEHUSIX.

Jlabopamopnsie u npaxmuueckue padomeal.

N3mepenue KpoBSIHOTO JaBJIEHUS.

Onpenenenue myiabca M 4Yucia CEpACYHBIX COKpAIIEHUH B MOKOE U IOCIE
J03UPOBAHHBIX (PU3NUECKUX HATPY30K Yy YeJIOBEKa.

IlepBast nomo1Ib PU KPOBOTEUCHHUSIX.

7. JlbIxaHue

Hpixanue u ero 3HaueHue. Opranel apixanud. JI€rkue. BzauMocBsizb
CTpoeHuss U (YHKIUH OpraHOB JbIXaHUA. [a3000MeH B JNETKUX M TKAHAX.
KusneHHass €MKOCTh JETKMX. MexaHu3Mbl AbIXaHuA. JlpIXaTelbHbIE JBUKEHUS.
Perynsiuus nprxanusi.

Nudexnmonnsie 60e3HU, TEpeaaronuecs 4epe3 BO3AYX, NPEAYyIpexIcHNe
BO3MIYIIHO-KamenbHbIX ~ uH(peknuii. Bpen Tabakokypenus, ymnorpeOiieHUs
HAapKOTUYECKUX W TCUXOTPOMHBIX BemiecTB. Peanmmanus. OxpaHa BO3IYUIHOM
cpeabl. OkazaHue NepBOi MOMOIIY MPU MOPAKEHUN OPTaHOB JbIXaHHUS.

Jlabopamopnule u npakmuueckue padomeul.

N3mepenue o0xBaTa rpyJHOM KJIETKH B COCTOSIHUU BJIOXa U BBIAOXA.

Onpenenenue 4acToThl bIxaHusl. BiusiHue pa3nuyuHbix (akTOPOB HA YACTOTY
JIbIXaHUS.

8. IluTaHue U MUUIeBAPEeHHE

[lutarenbHble BellleCTBA M MUIIEBbIE MPOAYKTHL. [luTaHue u ero 3HauveHwHe.
[MumeBapenue. Opranbsl TUIIEBAPEHUS, UX CTpOCHUE U QPYyHKIUU. DEPMEHTHI, UX
poJib B nuieBapeHuu. [lunieBapenre B poToBOM noiaocTu. 3yObl U yXOJ 3a HUMHU.
[TumeBapenne B JkelyAke, B TOHKOM M B TOJCTOM KullleuHUKe. BcackiBanue



MUTATENBHBIX BelecTB. BecackiBanue BoAbl. [InieBapuTebHbIE KENE3bI: IEUEHD U
MOJKENYAOYHAs KeJe3a, UX POJIb B MUILIEBAPECHUU.

MukpoOrUoM 4YeloBeKa — COBOKYMHOCTh MHUKPOOPTaHU3MOB, HACEISIONINX
OpraHu3M u4enioBeka. Perymsuus numieBapeHus. MeToabl H3y4YE€HUsT OpPraHoB
nuuieBapenus. Padboter W.I1. TTaBnosa.

['uruena nuranusa. IlpeaynpexaeHUE TIUCTHBIX U KEITYJOYHO-KUIIEYHBIX
3a00eBaHUil, NUIIEBBIX OTpaBICHUN. BiusHue KypeHus u ajkorojig Ha
MUILIEBApEHHUE.

Jlabopamopnsie u npaxmuueckue padoomal.

UccnenoBanue necTBus GepMEHTOB CIIOHBI HA KpaxMall.

HaGmronenue neiicTBUs Keny0UYHOTO COKa Ha OeJKH.

9. OO0MeH BelIeCTB M NpeBpalieHle JHEPIruU

OOMeH BelIeCTB U TMPEBpalllEHUE OJHEPrud B OpraHuU3MEe YeJIOBEKa.
[TnacTrueckuit u ’HEpreTudeckuii ooMeH. OOMEH BOJbI M1 MUHEPATbHBIX COJICH.
OO6MeH 0enKoB, YrieBOJIOB U KUPOB B opraHusMe. Perynsius oOMeHa BelecTB
MPEBPAILICHUS SHEPTUH.

Butamunbl 1 ux podib Jjs opranusma. llocTyrmienue BUTaMUHOB C MUIIEH.
CuHTE3 BUTAMUHOB B OpraHu3Me. ABUTAMUHO3bI U TUIIOBUTAaMUHO3bl. COXpaHEHHE
BUTaMHHOB B IHIILE.

Hopwmbl u pexum nutanus. PanponansHOoe nuTtaHue — GakTop YKpPEIUICHHUS
310poBbs. Hapyuienre oOMeHa BEniecTs.

Jlabopamopnsie u npaxmuueckue padomeal.

NccnenoBanue coctaBa MpOIyKTOB MUTAHUS.

CocraBiieHHE MEHIO B 3aBUCUMOCTH OT KAJIOPUHHOCTH MHUILIH.

CriocoObl coXpaHeHUs] BATAMUHOB B MUIIEBBIX MPOIYKTaX.

10. Koxa

Crpoenne wm ¢ynkmuun koxu. Koxa wum e€ mnpousBomnele. Koxka w
TepMoOperyJisius. BrusHue Ha KoKy (akTOpOB OKPYKAIOIIEH CPEIBI.

3akanuBaHue U ero posib. CriocoOwl 3aKanMBaHus opraHu3Ma. [ urnena Koxu,
TUTUCHUYECKUE TpeOOBaHUS K OACKIe U 00yBH. 3a00neBaHUA KOXU U UX
npenynpexaenud. [IpodunakTuka v meppasi MOMOIIb MPU TETJIOBOM U COTHEYHOM
yaapax, 0’Korax 1 00MOpPOKEHHUSX.

Jlabopamopnuie u npakmuueckue padomeul.

HccnenoBanne ¢ mOMOLIBIO JTyNbl TBUIBHOM U JJAJJIOHHOW CTOPOHBI KUCTH.

OnpeneneHue KUPHOCTH PA3TUYHBIX YHACTKOB KOXHU JIUIIA.

Onucanue Mep 1o yXoAy 3a KOKeH JIMiia ¥ BOJIOCAMU B 3aBUCUMOCTH OT THIa
KOXH.

Onurcanne OCHOBHBIX THTUEHUYECKUX TPeOOBaHU K 0€xk A€ U OOYBHU.

11. BeigesieHue

3HaueHue BbiaeneHus. Opranbl BbiaeneHUs. OpraHbl MOYEBBLICIUTEIBHON
CUCTEMbI, MX CTpoeHHE M (PYHKUUU. MHUKPOCKONMUYECKOE CTPOCHUE TMOYKH.



Hedpon. O6pazoBanne Mouu. Perymnsinus MoueoOpa3oBaHUSI U MOYEUCITYCKAHUSI.
3a00neBaHNs OPraHOB MOYEBBIJICTUTEILHON CUCTEMBI, UX TPEAYIIPEKICHUE.

Jlabopamophsie u npakmuueckue padomal.

OrnpeneneHne MeCTOMOIOKEHUSI TTOUEK (Ha MYJISIKE).

Ornucanue mep npopuIakTuku 0oJie3HEN MOYECK.

12. Pa3MHOKeHHMe U pa3BUTHE

Opransl penpoaykuuu, crpoeHue U pynkuuu. [lonossie xkemnesnl. [lonoBbie
kietkd.  OmnoporBopeHue.  BHyTpuyrpoOHoe  pa3Butue. BumsHue  Ha
AMOpHOHANBHOE pa3BUTHE (PAKTOPOB OKpYyKaroliei cpeanl. Poasl. Jlaktanus. Poct
u passuthe pebOEHka. I[lomoBoe co3peBanue. HacnenoBaHnue NPU3HAKOB Y
yenoBeka. HacnenacTBeHHble OOJie3HW, UX MPUYUHBI U mOpenymnpexacHue. Habop
XpOMOCOM, TIOJIOBBIE XPOMOCOMBI, T€Hbl. PoJIb TEHETMYECKUX 3HAHMM IS
iaHupoBaHus ceMmbu. HWHbekuu, mnepeparonigecss IMOJOBBIM IMYTEM, UX
npoduIaKTHKA.

Jlabopamopnsie u npaxmuueckue padomeal.

OnrcaHre OCHOBHBIX MeEp MO MPOPUIAKTHKE HHOEKIIMOHHBIX BUPYCHBIX
3aboneBanuii: CITN]] u renatur.

13. Opranbl 4YyBCTB M CEHCOPHbIE CHCTEMBbI

Opransl 4yBCTB U UX 3HaueHHE. AHanu3aTopbl. CeHCOpHbIE cUCTEMBI. ['11a3 u
3penre. Onruueckas cucrema ria3za. (Cerdyarka. 3pUTENbHBIE PELENTOPBI.
3purenbHOE BocnpusiThe. HapyiieHust 3peHus u ux npuunHsl. [ uruena spexus.

VYxo u cayx. Crpoenne u (GyHKUMH OpraHa ciyxa. MexaHusm paboThI
ciayxoBoro anammuzatopa. CiyxoBoe Bocmpusitue. Hapymenuss ciayxa U ux
npuunHbL. [ urueHa ciuyxa.

Opranbl paBHOBECHS, MBIIIEYHOTO YYBCTBA, OCS3aHUs, OOOHSHHS W BKYyca.
B3aumMonencTBrE CEHCOPHBIX CUCTEM OpraHU3Ma.

Jlabopamopnsie u npakmuuecxkue padomal

Omnpenenenue oCTPOTHI 3pEHUS Y YEITOBEKA.

N3yueHne cTpoeHus opraHa 3peHust (Ha MyJIsbKE U BIaXKHOM Mpenapare).

N3yuenne ctpoeHus oprana ciyxa (Ha MyJssixke).

14. IloBeaeHue U NCUXUKA

[lcuxuka u moBeneHWE dYenoBeka. [lOTpeOHOCTH W MOTHBBI TIOBEACHHUS.
CouunanbHasi OOYCJIOBIEHHOCTh MOBEACHUSI 4esoBeka. PediekTtopHas Tteopus
noBe/ieHus. Briciiasi HepBHasi AeSTEABHOCTh YesoBeka, pabotel .M. CeueHoBa,
N.I1. TTaBmoBa. MexaHu3M oOpa3oBaHHUsl YCIOBHBIX pediiekcoB. TopmoxkeHHe.
JlnHamuueckuid crepeoTurl. Posis ropmMoHOB B moBeaeHuu. HacnenctBeHHble U
HEHACIIE/ICTBEHHBbIE MPOrpaMMbl MOBEJEHUSA Yy uesioBeka. [IpucrnocoOuTenbHbIi
XapaxkTep MOBEJCHUS.

IlepBast u BrOpasi curHajabHble cuctembl. [lo3HaBaTenbHasE AESATEIBLHOCTH
mo3ra. Peur u mpimuieHue. Ilamsate u BHUMaHue. OMonuu. MHAWBUIyalbHBIE
OCOOCHHOCTU JIMYHOCTH: CIIOCOOHOCTH, TEMIIEPAaMEHT, XapaKTep, OJapEHHOCTD.



Tunsl BeIcIIEl HEPBHOM NEATEIBHOCTH M TeMiiepameHTa. OCOOEHHOCTU MCUXUKH
yesioBeKa. [ uruena pu3nueckoro U yMCTBEHHOrO TpyJa. Pexxum Tpyna u oTabIxa.
CoH u ero 3HaueHue. I'uruena cHa.

Jlabopamophsie u npakmuueckue padomeal.

N3yuyeHune KpaTKOBPEMEHHOU MAMSITH.

Onpenenenue 00bEMa MEXaHUYECKOU U IOTUYECKON TaMSITH.

Onenka copMUPOBAHHOCTH HABBIKOB JIOTUYECKOT'O MBIIICHUS.

15. Yes10BeK U OKPYXKAKOIIAA Cpeaa

YenoBek U OKpysKarolas cpeia. JKojaorudeckue GakTopbl U UX JIEUCTBUE Ha
OpraHrW3M YeJIOBEKa. 3aBUCHMOCTb 3J0pOBbSI  YEJIOBEKAa OT COCTOSHUSA
OKpyXkatoei cpenbl. MUKpOKIMMAT KUJIbIX noMmenieHuid. CoOntoeHue npaBuil
IIOBEJICHUS B OKPYKAIOIIEH Cpelie, B ONACHBIX U YPE3BbIYANHBIX CUTYALIUAX.

310pOBbE YEJIOBEKA KAaK COLMalbHAs LEHHOCTb. PaKTOphl, HapylIaroLue
3I0pOBbE: THUMOJUHAMMS, KypeHHUE, YINOTpeOJIeHUEe alKorojsi, HapKOTHUKOB,
HecOaJIaHCUPOBAaHHOE THUTAHUE, CTpecC. YKPEIUICHHE 3/I0pOBbs: ayTOTPEHUHT,
3aKajvBaHUE, JBUTaTeNIbHAs aKTUBHOCTh, cOalancupoBaHHOe nutanue. Kynbrypa
OTHOIICHHUS] K COOCTBEHHOMY 3[I0pPOBbIO M 3JI0pPOBBIO OKpY>Karomux. BcemupHas
Opra’u3anus 34paBOOXpPaHEHMUS.

YenoBek kak yacTh Ouochepsl 3eMiau. AHTPONOTEHHbIE BO3JEHCTBUS Ha
npuponay. YpOanuzanus. [{lusunuzanus. TexHoreHHble U3BMEHEHUS B OKPYIKaoIIeH
cpene. CoBpeMEHHbIE TJI00AbHBIE SKOJIOTUYECKUE MPOOIEMbl. 3HAYCHUE OXPaHBI
OKpYXaloIlel Cpelbl A1 COXpaHEHHUs YeIIOBEYECTBA

TEMATHYECKOE IINTAHUPOBAHUE

5 KUIIACC
No HaumenoBan | KosuyecTBO 4acos DJIeKTPOHHBbIE
n/ EeTE;meHOB Bcer | KoutpoJubh IIpakTHyeck f)liligg:::z::;bnu e
Il nporpaMmb 0 ble padoThI e padoThbl pecypebi
E:OH;BIM o Bubmoreka LIOK
1 yra 4 https://m.edsoo.ru/7f413
KHUBOI 368
pupoJie -
HM:T(;?{II’; bubmuoreka [{OK
2 mIZ;oﬁ 4 1 https://m.edsoo.ru/7f413
MIPUPO/IBI 368
g)l;ZiI:SMH bubmuoreka [JOK
3 KHBO 10 1.5 https://m.edsoo.ru/7f413
MIPUPO,JIBI S60
Opranusmsl 1 bubnuorexa [IOK
4 cpena 6 0.5 https://m.edsoo.ru/7f413
oOHuTaHus 368



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

ToHPOIHbLe bubnuoreka [IOK
PHDOAL 6 2 0.5 https://m.edsoo.ru/7f413
coo0iecTBa
368
Kupas bubmuoreka [IOK
IpUpoia U 3 https://m.edsoo.ru/7f413
YeII0BEK 368
PesenBHOC bu6mmorexa [IOK
P 1 https://m.edsoo.ru/7f413
BpeMs 368

OBIIEE

KOJIMYECTBO

YACOB IIO 34 2 3.5

IMTPOTPAMME

6 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE

Ne | HaummeHoBaHmue (undpoBbIE)

n/ | pa3saesioB U TeM Becer | Konrpoabn | IIpakruueck 06pasoBaTeIbHbIE

n NporpamMmsbl 0 ble padoThI ue padoThl pecypebi
PacturenbHbIi bubmmorexa ITOK

8 1.5 https://m.edsoo.ru/7f41
OpraHu3M 4840
ﬁf{ggzgge;m bu6mmoreka [IOK
P 11 35 https://m.edsoo.ru/7f41
MTOKPBITOCEMEHH 4840
BIX PACTEHUU -
KuszaenesareapHO Bubnmorexa [IOK
c1b 14 2 3 https://m.edsoo.ru/7f41
PacTUTENBHOTO 4340
opranusma -
bu6mmoreka [JOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41
48d0

OBILEE

KOJIMYECTBO

YACOB IIO 34 2 8

I[TPOTPAMME

7 KJIACC

Ne HanmenoBanu | KosmuecTtBo 4acoB DJIeKTPOHHBbIE

;| e pa3ienoB (uudgposbIe)

2/ Tem Beer KOHTpﬁOJIbH Hpalc;nqecx ofpazoBaATe LHbIE
nporpaMMBI 0 ble padoThI ue padoTsbl pecypeI
CucreMatnieck bubmuoreka [JOK
ue TPYIIbI 19 4.5 https://m.edsoo.ru/7f416
pacTeHui 720
PazBurue bu6mmoreka [JOK
PacTUTENLHOTO 2 https://m.edsoo.ru/7f416
Mupa Ha 3emiie 720



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

Pactenus B bubmmoreka [{OK
HPUPOIHBIX 3 https://m.edsoo.ru/7f416
coo0IIIecTBaxX 720
PacTeHus I bubmuoreka [IOK
3 2 https://m.edsoo.ru/7f416
YeJIOBEK
720
I'puOsI. bubnuoreka [JOK
JIvmaiHuKH. 7 2 https://m.edsoo.ru/7f416
Bakrepun 720
OBIIEE
KOJIMYECTBO
YJACOB IIO 34 2 6.5
ITPOI'PAMME
8 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
n/ | pasiesioB M TeM Bcer | Konrpoann | TIpakTHueck (unbposrie)
I DOIDAMMEL % p p oOpa3oBaTe/ibHbIE
porp 0o bl€ Pa0o0ThI He padooThl pecypebl
K UBOTHEL bu6mmoreka [{OK
O DrAHI 4 0.5 https://m.edsoo.ru/7f41
Pratisy 8886
S B LOK
A 12 3 https://m.edsoo.ru/7f41
CTh OpraHu3Ma
8886
YKHBOTHOTO
E:EﬁiHiﬁ bu6mmoreka [IOK
P 1 https://m.edsoo.ru/7f41
CHUCTEMaTHUKHU
8886
YKHUBOTHBIX
OIHOKJIETOUYHEIE bu6mmoreka [IOK
YKHBOTHBIE - 3 1 https://m.edsoo.ru/7f41
MpOoCTeHIINe 8886
ziigggiﬁiiqubl bubnuoreka [JOK
‘ 2 1 https://m.edsoo.ru/7f41
Kumeunomnosoct
8886
HBIC
IInockue, bubmuoreka [JOK
KpYTJIbIE, 4 1 https://m.edsoo.ru/7f41
KOJIbYaThIE YEPBU 8886
bub6mmoreka [JOK
UIeHUCTOHOTHE 6 1 https://m.edsoo.ru/7f41
8886
bu6mmoreka [JOK
Moutrocku 2 0.5 https://m.edsoo.ru/7f41
8886
bu6mmoreka [JOK
XopaoBeie 1 https://m.edsoo.ru/7f41

8886



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

bubmuoreka [JOK
10 Pr1651 4 1 https://m.edsoo.ru/7f41
8886
bubmuoreka [JOK
11 3eMHOBOTHBIE 3 https://m.edsoo.ru/7f41
8886
[Ipecmbikarommec bubmorexa HOK
12 N 3 https://m.edsoo.ru/7f41
8886
bubmmoreka [{OK
13 ITTrne 4 1 https://m.edsoo.ru/7f41
8886
bubmmoreka [{OK
14 MiekonuTaromnme 7 1 https://m.edsoo.ru/7f41
8886
PazButne bu6moreka [IOK
15 YKHBOTHOTO MHpa 4 2 0.5 https://m.edsoo.ru/7f41
Ha 3emie 8886
’KupoTHbIC B bu6moreka [IOK
16 MIPUPOTHBIX 3 https://m.edsoo.ru/7f41
coo0IecTBax 8886
KHBOTHLLE I bu6mmoreka [IOK
17 qeroBeK 3 https://m.edsoo.ru/7f41
8886
bu6mmoreka [IOK
18 PesepBHOE Bpems 2 https://m.edsoo.ru/7f41
8886
OBUIEE
KOJIMYECTBO
YACOB I10 68 2 115
I[TPOT'PAMME
9 KJIACC
KoaunvecTBo yacoB JJIeKTPOHHBbIE
Ne | HammenoBanme
n/ pa3/e/ioB H TeM Bcer | KoHTpoubH [pakTuyeck (unpposeIe)
Il NPOrpamMmsbl 0 ble padoThI e padoThbl obpasosatelbIibie
pecypcsl
Yenosexk — bubnuoreka [IOK
1 OMOCOLINANbHBIN 3 https://m.edsoo.ru/7f41
BUJL aa8c
Crpykrypa bubnuoreka [IOK
2 opraHusma 3 1 https://m.edsoo.ru/7f41
YeJIoBeKa aa8c
Heifporymopa bubmuoreka [JOK
3 8 0.5 https://m.edsoo.ru/7f41
Hasl peryasus 228¢
Onopa u bubmuoreka [JOK
4 5 2 https://m.edsoo.ru/7f41
JIBIKCHHE 238C
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https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

BHyTpermsis bubmuoreka [JOK
5 4 0.5 https://m.edsoo.ru/7f41
cpena opraHu3ma
aa8c
KpoBooGpaiienn bubmuoreka [JOK
6 . 4 1.5 https://m.edsoo.ru/7f41
aa8c
bu6mmorexa [{OK
7 Jlpixanue 4 1 https://m.edsoo.ru/7f41
aa8c
Muramie n bubmmoreka [{OK
8 nHmeBapenme 6 1 https://m.edsoo.ru/7f41
aa8c
OOmeH BelecTB bubnuorexa [JOK
9 U TIpeBpaIcHue 4 1.5 https://m.edsoo.ru/7f41
SHEPTUH aa8c
bu6moreka [IOK
10 Koxa 5 2 https://m.edsoo.ru/7f41
aa8c
bu6moreka [IOK
11 Breinenenue 3 1 https://m.edsoo.ru/7f41
aa8c
PasmHoOxeHuE 1 bubmmorexa HOK
12 5 0.5 https://m.edsoo.ru/7f41
pazBuTHE
aa8c
Opranbl 4yBCTB bubmuorexa [JOK
13 U CEHCOPHBIE 5 1.5 https://m.edsoo.ru/7f41
CHCTEMEI aa8c
Tosexene u bu6mmoreka [JOK
14 6 1 https://m.edsoo.ru/7f41
TICUXHUKA
aa8c
YenoBek u bu6mmoreka [JOK
15 OKpY KaroIas 3 https://m.edsoo.ru/7f41
cpena aa8c
OBUIEE
KOJIMYECTBO
YACOB I10 68 15

I[TPOTPAMME
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https://m.edsoo.ru/7f41aa8c
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