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INOACHUTEJIBHAS 3AIINCKA

[TporpamMMa 1o OMOJOrMM Ha ypOBHE OCHOBHOI'O OOILIEro oOpa3oBaHMs COCTAaBICHA Ha
OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOEHHMS OCHOBHOW 00pa30oBaTENbHON Mporpammbl
OCHOBHOro obiero oOpazoBanusi, npezacrasieHHbIXx B ®I'OC OO0, a Takxke QenepaibHOM
paboueit mporpaMMbl BOCITUTAHUS.

[Iporpamma 1o OuojoruM HampaBjieHa Ha (OPMUPOBAHHME €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH OOYYaroIMXCS M OpraHU3alMI0 U3ydeHUsl OMOJIOrUH Ha J1eITeIbHOCTHOM OCHOBE.
B mporpamme 1mo OMOJOTHMU YUUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTo MpeaMeTa B peasiu3alluu
tpedoBannii ®I'OC OOO K MIaHUPYEMBIM JIMYHOCTHBIM M METAIIPEIMETHBIM pe3yjbTaTaM
o0ydeHHs, a TaKXKe peanu3anusi MEKIPEIMETHBIX CBS3€H €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
MPeIMETOB HAa YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHusl.

B nporpamme no OuONOruM OINpENEsIOTCS OCHOBHBIE L€ H3Y4eHHMs] OMOJOrMM Ha
YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHus, INIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS IPOTrpaMMBbl IO
OMOJIOrMM: JIMYHOCTHBIE, METalpeAMeTHble, npeaMeTHble. IlpenMerHble MIaHUpyemble
pe3ybTaThl AAHBI I KaX/10r0 rojia n3y4eHus: OMOJIOrHH.

buonorus pa3BuBaer MpeiCTaBICHUS O MO3HABAEMOCTH JKMBOM HpPUPOABI M MeToJax eé
IIO3HAHUS, MTO3BOJIsET CPOPMUPOBATH CUCTEMY HayUHBIX 3HAHUH O )KUBBIX CUCTEMaX, YMEHHUS UX
H0JIy4aTh, IPUCBANBATH U IPUMEHSThH B )KU3HEHHBIX CUTYAIUIX.

buonoruueckass mNOAroTOBKAa OOECHeYMBAaeT TOHMMAaHHE OOYYArOIUMHUCS HAyYHBIX
IPUHIUIIOB 4YEJIOBEYECKOH AEATeNbHOCTH B IPHUPOJE, 3aKJIaJbIBAET OCHOBBI JKOJIOTHYECKOM
KYJIBTYPBI, 3/I0pPOBOT0 00pa3a *KU3HU.

[enssmu n3ydeHus: OMOJIOTUY HA YPOBHE OCHOBHOTO 001IEro 00pa3oBaHMs SIBISIOTCS

dopMHupoBaHHE CHCTEMbl 3HAaHUM O NPU3HAKAX WU IMpoleccax KHU3HENEATEIbHOCTH
OMOJIOrMYECKUX CHCTEM Pa3HOI'0 YPOBHS OpraHu3allly;

dbopMHUpOBaHUE CHCTEMBI 3HAHMA 00 OCOOCHHOCTSX CTPOCHHS, KU3HEIEATECIbHOCTH
OpraHn3Ma 4eJoBeKa, yCIOBHUSIX COXPaHEHHUS €ro 3J0POBbS;

dbopMupoBaHUE YMEHHUH TPHUMEHSITh METOAbl OHOJOTMYECKONH HayKd A HU3ydeHUus
OMOIOTMYECKUX CHCTEM, B TOM YHCJIC OPraHW3Ma YeJIOBEeKa;

(dopMHUpOBaHNE YMEHHMH HCIOJIb30BaTh MH(GOPMAIMI0 O COBPEMEHHBIX JOCTHXKEHHUSX B
obmactu Ouosoruu Ais  OOBSACHEHHS IPOLECCOB M  SIBJIGHUN KUBOM HpuUpoAbl U
KHU3HEAEATEIbHOCTH COOCTBEHHOI'O OPraHU3Ma;

(dopMupoBaHUE YMEHHIl OOBACHATH pOJIb OMUOJOrMM B INPAKTUYECKOH JEATEIbHOCTH
Jroiel, 3HaueHHe OMOJIOrMYEecKOro pasHooOpasus A COXpaHEHUs Ouocgepbl, MOCIEACTBUS
JeATeIbHOCTH YEIOBEKa B IIPUPOJIE;

(bopMHpOBaHUE SKOJIOTNYECKOI KYJIbTYPbI B LIEISAX COXPAaHEHUsI COOCTBEHHOI'O 310pPOBbs U
OXpaHbl OKPY>KaloIlel Cpebl.

JlocTukeHue 1enei nmporpaMMbl 1Mo OMOJIOTMM O0ECTIeYMBACTCS PELICHUEM CIEeTYIOIINX
3ajau:

npuodpereHre o0ydaroUMMUCS 3HAHUHM O )KMBOI MPHPOAE, 3aKOHOMEPHOCTAX CTPOCHHUS,
KHU3HEAEITEILHOCTH U CpeaooOpasyroniel poiyu OpraHu3MoOB, YeJIOBEKe Kak OMOCOLHaIbHOM
CYLIECTBE, O POJIM OMOJIOrMYECKOl HAYKH B IPAKTHUECKOM J1eATeIbHOCTH JIIOICH;

OBJIaZICHHE YMEHHUSMHU IMPOBOJUTH HCCIEIOBAHHS C HCIOJB30BaHHUEM OHOIOTHYECKOrO
00opynoBaHUs U HAOJIIOIEHHUS 32 COCTOSSHUEM COOCTBEHHOT'O OPraHHU3Ma;

ocBOeHHE TNPpUEMOB paboOThl C Ouosmornyeckoil wuHopMmalueil, B TOM 4Yucie O
COBPEMEHHBIX TOCTHKEHHSIX B 00JIaCTH OMOJIOTHH, €€ aHaJIU3 U KPUTHUECKOE OLIEHUBAHUE;



BOCIIUTAaHUE OWOJOTMYECKH ¢ JKOJOTHYECKH TPAMOTHOM JIMYHOCTH, TOTOBOM K
COXpPaHEHUI0 COOCTBEHHOTO 3/I0POBbS U OXPaHbI OKPYKAIOIIEH CPeIbl.

OO0I11iee YKMCIIO YacoB, OTBEACHHBIX JJIS M3YYEHUsT OMOJIOTUH, cOCTaBisgeT 238 yacoB: B 5
kiacce — 34 gaca (1 yac B Hezeno), B 6 kiacce — 34 yaca (1 gac B Henento), B 7 kiacce — 34 gaca
(1 gac B Henenmo), B 8 kinacce — 68 yacoB (2 yaca B Hepeno), B 9 kinacce — 68 yacoB (2 yaca B
HEZIEINIO).

[Ipemnaraemelii B mporpamMme Mo OHOJOTHH TepeueHb TabOpaTOPHBIX U MPAKTUYECKUX
paboT sBISIETCS PEKOMEHIATeIbHBIM, YUUTENh JEIaeT BEIOOP MPOBEASHUS TaO0OpaTOPHBIX PaboT
U ONBITOB C Yy4€TOM  HHIUBUAYAJbHBIX  OCOOCHHOCTEH  OOy4arommxcs,  CIHUCKa
AKCIIEPUMEHTAIBHBIX 3aJaHUi, TMpeajaraeMbiXx B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO
JK3aMeHa 1Mo OMOJIOTHH.



COJAEPKXAHUME OBYYEHUA

5 KJIACC

1. buosorus — HayKa o )KUBOM pUpoe

[Tonsatue o >xu3Hu. [Ipu3Haku >KKUBOro (KJIETOYHOE CTPOEHHE, NUTAHUE, JbIXaHUE,
BBIJICTICHHE, POCT U Apyrue npusHaku). OOBEKTHI )KUBOM M HEXKWBOW MPUPOIBI, UX CpPAaBHEHUE.
JKuBas u HeXXMBasi MPUPOJIa — EANMHOE 1LIEJI0E.

buonorus — cuctema Hayk o kuBOM npuponae. OCHOBHBIE pa3zelbl Ouosnoruu (6oTaHuKa,
300JI0THs, SKOJOTHS, LUTOJOTHS, aHATOMHs, (U3HONOTHA W Apyrue pasnensi). Ilpodeccun,
CBSI3aHHBbIE C OMOJIOrMEH: Bpad, BETEpUHApP, ICHUXOJIOT, arpOHOM, XHUBOTHOBOA U apyrue (4-5
npodeccuii). CBA3p OMONOTHU C APYTUMH HayKaMH (MaTeMaTHKa, reorpadus U Apyrue HaykKu).
Posib 6MoNIOrMM B MO3HAHUM OKPYKAIOLIEr0 MUpPa M MPAKTUYECKOH e TeTbHOCTH COBPEMEHHOT O
YenoBeKa.

Kabuner Ouonoruu. IlpaBmia moBemeHuss U pabOThl B KaOWHETE C OMOJIOTHYCCKUMU
npubopaMu U HHCTPYMEHTAMH.

buonornyeckue TEpMHHBI, MOHITHS, CHUMBOJIBL. VICTOYHMKM OMONOrMYECKHX 3HAHHIL.
[Touck wuHOpMAIMK C UCHOJB30BAHUEM pA3JWYHBIX MCTOYHHMKOB (HAY4HO-MOMYJISpHAs
JIUTepaTypa, CipaBOYHUKHU, IHTEpHET).

2. MeToabl u3y4eHusi ;KUBOI MPUPOIBI

Hayunble mMeToabl M3y4yeHUs KUBOH MPUPOIbI: HAOIIOAEHUE, SKCIIEPUMEHT, ONKCAHUE,
u3Mepenue, knaccudukanus. [IpaBuna paboTsl ¢ yBEIMIUTEIbHBIMUA TPUOOPAMHU.

Meton onucanus B Ouojoruu (HArJLSIAHBIA, CIIOBECHBIM, cXxemaTuueckuii). Meroxn
U3MepeHusi (MHCTPYMEHTHI u3MepeHus). HaOmoneHne W SKCIepuMEHT KaK BEAYIHE METOIbI
OHMOJIOTHH.

Jlabopamopnvie u npakmuueckue padoomuoi

Wzydenue nabopaTtopHOro o0Opy0BaHUS: TEPMOMETPHI, BECHI, Yamku leTpu, mpoOupkw,
MeH3ypku. [IpaBuia paboTsl ¢ 060pyI0BaHHEM B HIKOJIHLHOM KaOUHETE.

O3HaKOMIIEHHE C YCTPOHCTBOM JIYIIbI, CBETOBOTO MUKPOCKOIIA, TPaBHJia padOThl C HUMHU.

O3HakOMIIEHWE C pacTUTEIbHBIMH U JKUBOTHBIMH KJIE€TKaMH: ToMaTa U apOy3a
(HatypasbHble TpenapaThl), WHGY30puu Ty(henbkd U TUAPHl (FOTOBBIE MHUKPOIpEnapaThl) C
MIOMOIIIBIO JIYTIBl K CBETOBOTO MUKPOCKOIIA.

IKeKypcuu unu 6ude0IKCKypcuu

OBnazseHue MeToAaMM U3y4eHUsl AKUBOM PUPObI — HAOIIOAEHUEM U SKCIIEPUMEHTOM.

3. OprasusMsl — TeJIa 5KMBOM NPUPOABI

[Tonarue o6 opranusme. JlosaepHble U snepHble opraHu3Mbl. Kierka u e€ OTKpbITHE.
Knerounoe crpoenue opranusmoB. Llutomorus — Hayka o kierke. Kimerka — HauMeHbIIas
€IMHUIIAa CTPOCHUS U JKU3HENEATEIbHOCTH OPraHW3MOB. YCTPOWCTBO YBEIUYUTEIbHBIX
puOOpOB: JIynbl U MUKpockomna. CTpoeHue KJIETKH MOJl CBETOBBIM MHUKPOCKOIOM: KJIETOYHAs
000J109Ka, ITUTOIIa3Ma, SIPO.

OOHOKIETOYHBIE M MHOTOKJIETOYHBIE OpraHu3Mbl. KIeTku, TKaHHW, OpraHbl, CHCTEMBI
OpraHoB.

KuznenestenbHoCcTh ~ OpraHu3mMoB.  OCOOEHHOCTM ~ CTpPOEHMSI U IPOLECCOB
KHU3HEIEIATEeIbHOCTH y PACTEHUH, )KUBOTHBIX, OaKTepUii U TpubOB.

CBoiicTBa OpraHU3MOB: IHUTaHUE, JAbIXaHHWE, BBIJEICHUE, IBUKEHHE, pPa3MHOXKEHUE,
pa3BUTHE, Pa3IPaKUMOCTh, IPUCIIOCOOIEHHOCTh. OpraHu3M — eIMHOE IIeJI0e.



PaznoobOpasue oprann3mMoB U uX KiaccHupuKanus (TAaKCOHBI B OMOJOTHU: IIAPCTBA, THUIIBI
(oTmensl), KJIacChl, OTPsAbI (ITOPSIKK), CEMENCTBA, POJIbI, BUAbI. bakTepruu ¥ BUPYCHI Kak (hOPMBI
KU3HU. 3HAaYeHHEe OaKTepuil 1 BUPYCOB B IPUPOJIC U B )KU3HH YEIOBEKA.

Jlabopamopuvie u npakmuueckue padomuoi

M3ydeHnue KIETOK KOXUIBI YENIyH JIyKa IOJ JIYHOH M MHKPOCKONOM (Ha TpuMepe
CaMOCTOSITEJIHO IPUTOTOBIEHHOIO MUKpOIIpenapara).

O3HakoMIIEHHE C IPUHLIUIIAMH CUCTEMATUKH OPTraHU3MOB.

HaGmronenwue 3a moTpebieHreM BOJIBI PACTCHHEM.

4. Opra”HusMsbl U cpeia 00UTaHUSA

ITonatue o cpene  oOutanus. BonHas, Ha3eMHO-BO3AYyIIHAas,  IOYBEHHaf,
BHyTpHOpraHu3MeHHasi cpeibl ooutanus. [IpencraBurenu cpen ooutanus. OcoOEHHOCTH cpen
oburtanus opranu3MoB. [IpucrnocobsieHust opraHu3MoB K cpene oouTanus. Ce30HHbIe U3MEHEHUs
B KU3HU OPraHU3MOB.

Jlabopamopnsie u npakmuueckue paoomeul.

BrisBnenne mnpucnocoOieHuil OpraHu3MoB K cpene oOuTaHMs (Ha KOHKPETHBIX
npuMepax).

IKcKypcuu unu 6ud0e0IKCKypcuu.

PacTuTensHbIi U )KUBOTHBIA MUP POHOTO Kpas (KpaeBeleHue).

5. Ilpupoanbie coodmecTBa

[Tonatue o mnpupogHoMm coobuiecTBe. B3auMOCBA3M OpPraHu3MOB B IPUPOAHBIX
cooOmrectBax. Ilumessie cBsi3M B coobriectBax. [IuiieBbie 3BEHbs, LENU U CETU MUTAHUS.
[IpousBoauTenu, MNOTPEOUTENM M Ppa3pyLIMTENN OpPraHUMYECKUX BEIIECTB B IPUPOIHBIX
coobmiectBax. Ilpumepsl mpupomHbIx cooOmecTB (Jiec, MPyd, 03€po U JApPyrue MPHUPOIHBIC
coobmecTBa).

HckyccTBeHHBIE COOOIIECTBA, UX OTIMYUTENbHBIC MPU3HAKU OT HMPUPOAHBIX COOOILECTB.
[TpuunHBl HEYCTOWYUBOCTH MCKYCCTBEHHBIX COOOIIECTB. PONb MCKYCCTBEHHBIX COOOIIECTB B
KU3HU YEIOBEKa.

[Tpuponusie 30HbI 3eMiy, ux oourarenu. diopa u payHa npupoassix 30H. JlanamadTsr:
MPUPOAHBIE U KYJIbTYpPHBIE.

Jlabopamopusie u npakmuueckue paoomel.

H3ydeHue MCKYCCTBEHHBIX COOOLIECTB M WX oOuTaTesnel (Ha NMpuMepe akBapuyma H
JPYTUX UCKYCCTBEHHBIX COOOIIECTB).

IKeKypcuu unu 6u0e0IKCKypcuu.

W3ydenue mpHpOIHBIX cooOIIecTB (HAa MpUMepe Jieca, 03epa, Mpyna, jyra M APYrux
HIPUPOTHBIX COOOIIECTB. ).

H3ydenue ce30HHBIX SABIECHUH B )KU3HU MPUPOJHBIX COOOIIIECTB.

6. 7KuBasi npupojaa M 4ej10BeK

W3MeHeHuss B NpUpoOJie B CBA3M C Pa3BUTHUEM CEJIbCKOI'O XO3siCTBa, MPOU3BOACTBA U
pPOCTOM YHCIICHHOCTH HaceJeHHs. BiusHue denoBeka Ha XKUBYIO MPHUPOIY B XOAE HCTOPHH.
I'moGanbHbBIE 2KONIOTHYECKHE MPoOIeMbl. 3arpsi3HEHHE BO3YIIHON U BOAHOW 000JI04eK 3eMilH,
MOTepH TMOYB, WX TpemoTBpamieHue. IlyTm coxpaHeHHs OHOJIOTMYECKOTO pa3zHOOOpasws.
OxpaHsieMble TEpPpPUTOPUM (3aIOBEAHUKH, 3aKa3HUKHU, HALMUOHAIbHBIE MApKHU, NaMITHUKU
npupozsl). Kpacnas kaura Poccuiickoit @enepannu. Oco3HaHuE )KU3HU KaK BEIUKOM IIEHHOCTH.

Ilpakmuueckue pabomeoL.

[IpoBenenne akinuu mo ybopke Mycopa B Onmkaiiliem Jiecy, mapke, CKBepe WM Ha
MIPUILIKOJIBHON TepPUTOPHUH.



6 KJIACC

1. PacTuTesIbHBII OPraHu3m

boranuka — Hayka o pacreHusix. Pasnensl GotaHuku. CBsizb OOTaHUKH C JPYTMMH
HayKaMH U TeXxHUKoH. OO1ye Npu3Haky pacTeHUH.

PazHooOpasue pacTeHmii. YpOBHHM OpraHu3alliil pacTUTEIHHOrO0 OopraHusMa. Beicmime u
Hu3lmme pacteHus. CiopoBbI€ U CEMEHHBIE PACTEHUS.

PactutenbHasa kierka. M3ydeHHne pacTUTENIBHOW KIETKHA IOJ CBETOBBIM MHUKPOCKOIOM:
KJIeTOYHasi 000JI04Ka, sApo, LMTONIa3Ma (IJIACTUIbl, MUTOXOHIPHUH, BAKyOJIH C KJIETOYHBIM
cokoM). PacturenbHble TkaHU. @YHKIIUN PACTUTEIBLHBIX TKAHEH.

OpraHbl U CHCTEMBI OPraHoB pacTeHuil. CTpoeHHe OPraHOB PaCTUTEIBLHOIO OPraHu3Ma, X
POJIb U CBSI3b MEXKIY COOOM.

Jlabopamopuuie u npakmuueckue padomeul.

N3yyeHne MUKpOCKOMUYECKOTO0 CTPOEHHUS JIMCTA BOAHOIO PACTEHHUS 3JI0/IEH..

W3yuenue CTpOeHHs paCTUTENIbHBIX TKaHEH (MCIOIb30BaHUE MUKPOIPENIapaToB).

M3ydeHue BHEIIHEr0 CTPOEHUS TPaBSIHUCTOIO IBETKOBOTO PACTEHHUS (HA JKUBBIX WIIH
repOapHBIX AK3EMILIIpax PacTeHUi): MACTYIIbsl CYMKa, PebKa JUKas, JIOTUK €IKUA U Ipyrue
pacTeHusl.

OO6HapykeHue HEOPraHMYECKUX U OpPraHMYECKUX BEILECTB B PACTEHUU.

DKCKypcuu unu 6U0€0IKCKypcuu.

O3HaKOMJIEHHE B IPUPOJIE C IBETKOBBIMHU PACTEHUSIMM.

2. CrpoeHne 1 MHOroo0Opasue NOKPHITOCEMEHHBIX PACTEHH

Crpoenue cemsiH. COCTaB U CTPOEHUE CEMSIH.

Buzael KopHEl M TUIIBI KOpHEBBIX cucTeM. Bunousmenenus kopHed. Kopenb — opran
MOYBEHHOro (MUHEpaibHOro) nutanus. KopHu u kopHeBble cUCTeMbl. BHelHee 1 BHyTpeHHEe
CTpOCHHE KOpHS B CBsi3u C ero ¢yHkuusmu. KopHeBoi ueximuk. 30HBI KOpHA. KopHeBbie
Bosiocku. Poct kopus. [lornomienre KOpHAMU BOJBI U MHHEPAIbHBIX BEIIECTB, HEOOXOIUMBIX
pacTeHuIo (KOpHeBOe 1aBlieHHe, ocMoc). BuionsMenenue KopHei.

[ToGer. Pa3zButue modera 3 nouku. CtpoeHue creds. BHenHee 1 BHyTpeHHEE CTPOCHUE
mucta. BugousMmeHeHus 1moOeroB: KOpHeBuUIle, KiyOeHb, JykoBuua. WX crpoeHwue,
Oouonornyeckoe u xo3siictBeHHoe 3HaueHue. [lober u mouku. JIucropacnonokeHne u JTUCTOBAs
Mmo3anka. Ctpoenue u GpyHkuuu nucta. IIpocTeie U cI0XKHbIE TUCThS. BUI0ON3MEHEHNs T CTHEB.
Oco0eHHOCTH BHYTPEHHETO CTPOEHUS JIMCTA B CBS3M C €ro QyHKIUSAMH (KOXHUIA U YCTbUIA,
OCHOBHAs TKaHb JINCTA, IPOBOJAIINE IyUKH). JINCT — OpraH BO3AYLIHOIO HUTAHMSL.

Crtpoenune u pasHooOpasue nBetkoB. Cousetus. [Inoner. Tunel mioxos. Pacnpoctpanenue
IIJIOJJOB ¥ CEMSH B IIPUPOJIE.

Jlabopamopusle u npakmuueckue padomaut.

W3yueHue cTpoeHHs] KOPHEBBIX CUCTEM (CTEpP)KHEBOM M MOYKOBaTOW) Ha IpuMepe
repOapHBIX IK3EMIIIISIPOB WM )KUBBIX PACTEHUI.

N3yuyenune mukponpenapara KIeTOK KOpPHS.

O3HaKOMJIEHHE C BHEUIHUM CTPOEHHUEM JIMUCTHEB M JMCTOPACIIONOKEHHEM (HAa KOMHATHBIX
pacTeHusx).

N3ydyenne crpoeHust BEreTaTUBHBIX U T€HEPATUBHBIX MOYEK (HAa MPUMEPE CUPEHH, TOMOJIS
U IpYTUX pacCTEHUH).

H3ydeHnne MUKPOCKOITUYECKOT'0 CTPOSHUS JIMCTa (Ha TOTOBBIX MUKpPOIpENapaTax).



PaccmatpuBaHne MHMKPOCKOIMYECKOI'O CTPOEHHMS BETKM JepeBa (Ha TOTOBOM
MHKpOIIpenapare).

HccnenoBanue CTpOEHUS! KOPHEBUIIA, KITYOHS, TyKOBHIIBI.

N3ydenue cTpoeHust IBETKOB.

O3HaKoOMIIEHUE C PA3JIMYHBIMU TUIIAMU COLBETUH.

N3ydeHne CTpoeHUs CEMSIH ABYIOJIbHBIX PACTEHHIA.

N3ydeHue cTpoeHMs CEMSH OIHOIOJbHBIX PACTEHHUM.

3. Ku3HeaeATEIbHOCTb PACTUTEJIBHOIO0 OPraHU3MA

O0OMeH BelecTB y pacTeHui

Heoprannueckue (Bozia, MUHEpAJIbHbIE COJIM) U OpraHUYECKUE BelecTBa (O€nKu, XKUpPHI,
yIJ1€BOJbl, HYKJIEUHOBBIE KHCIOTHI, BATAMUHBI U JPYrHe BEIIECTBA) pacTeHus. MuHepalbHOE
NUTaHUE pacTeHui. Y 100peHus.

IIuTanue pacTeHus.

[Tornomenne KOpPHAMU BOAbI W MMHEpAJbHBIX BELIECTB, HEOOXOAUMBIX PACTEHUIO
(xopHeBoe naBieHue, ocmoc). [louBa, e€ miomoponue. 3HaueHHEe OOPaOOTKM IIOUYBBI
(oKyuuBaHUE), BHECEHUS YNOOpEHUH, MPOPEKHUBAHHUS IPOPOCTKOB, IONMBA [JJsI OKU3HU
KyJIBTYPHBIX pacTeHuil. ['uapononuxa.

dotocuHTe3. JlucT — opraH Bo31yIIHOIO NUTaHUA. 3HaUYeHHe (POTOCHHTE3a B IPUPOJIE U B
KU3HU YEIOBEKa.

JIbIXaHHe pacTeHHusl.

JlpixaHue KopHs. PpIXJIeHME TOYBBI IS YJYYIIEHUS JIbIXaHUsI KOPHEW. Y CIoBuUS,
NPENATCTBYIONIME JbIXaHUIO KOpHeW. Jluecr kak opraH JpixaHus (yCTBUUHBIM ammapar).
[locrymuienue B nuct atmocdepHoro Bo3nyxa. CuibHas 3ambUIEHHOCTh BO3JAyXa, Kak
MPENATCTBUE JJIs IbIXaHus JucTheB. CTebesb Kak OpraH AbIXaHUs (HaJM4YHe YCThUIl B KOXKUIIE,
yeyeBndek). OcoOEHHOCTH JbIXaHHWS pacTeHUH. B3auMOCBA3b JIbIXaHMUSI PACTEHUS C
(OTOCHHTE30M.

TpaHcnopT BelmecTB B pacTeHUH.

CBs3b KJIETOYHOTO CTPOEHUs cTeOus ¢ ero pyHkuusMu. Poct ctebnst B nimuHy. Kinerounoe
CTpOEHHE CTeOJII TPaBSIHUCTOTO PACTEHMs: KOXKMIA, MPOBOJALIME Iy4YKH, OCHOBHAsl TKaHb
(mapenxuma). Kierounoe ctpoenue crebist IpeBECHOr0 pacTeHUs: Kopa (1pobka, iy0), kamOui,
npeBecuHa u cepaueBuHa. Poct crtebns B TonumHy. IIpoBopsimue TkaHu KopHs. TpaHcrnopt
BOABI M MHUHEpAJIbHBIX BELIECTB B PAaCTEHUH (COCYAbl JAPEBECHUHBI) — BOCXOISALIMH TOK.
Hcnapenue Boapl yepe3 creOenb M JMCThs (TpaHcnupauus). Perynsnus ucnapeHus BoAbl B
pacTeHnU. BiusiHue BHEIIHUX yCJIOBHI Ha MCNIapEHUE BOJBI. TPaHCIOPT OPraHUYECKUX BELIECTB
B pacTeHUM (CUTOBHUAHBIE TPYyOKH 1y0a) — HHUcXoAsAmuil Tok. [lepepacnpenenenue u 3anacanue
BEILIECTB B pacTeHuu. Brinenenue y pactenuid. Jlucronan.

Poct u pa3BuTHe pacTeHus.

IIpopacranue cemsiH. YcimoBusi mnpopactaHusi cemsiH. [loaroroBka ceMsiH K IOCEBY.
PazButHe mpopocTKOB.

OO0pasoBarenbHble TKaHU. KoHyc HapacraHuss mobera, pocT KOHYMKA KODHS.
Bepxymieunsiit 1 BcTaBOUHBIN pocT. PocT kopHA u cTebns B TommuHy, kamOuii. OGpa3oBaHue
TOJMYHBIX KOJell y JpeBEeCHbIX pacTeHuil. BiusHue QUTOropMOHOB Ha pPOCT pacTEHHS.
PocToBbie nBuxkeHus pacteHuil. Pazputre nmodera u3 movxu.

PasmHOXXeHHe pacTeHM W ero 3HadeHue. CemMeHHOe (T€HEpPaTUBHOE) pPa3MHOXKCHHE
pactenuii. IIBetkn u cousetusi. OnbuieHue. IlepekpéctHoe omblieHHE (BETPOM, KUBOTHBIMH,



BO/I0I) M camoomnbuieHue. JIBoiiHoe omogorBopenue. HacnenoBanue mnpu3zHakoB 000MX
pacTeHuil.

BereratuBHOe pa3MHOXKEHME IIBETKOBBIX pacTeHW B mpupoae. BereratnBHoe
pa3MHOXKEHUE KynbTypHbIX pacreHuil. Kiionbl. CoxpaHeHHe MNpPU3HAKOB MaTEpUHCKOro
pacTeHusi. X035 CTBEHHOE 3HAaU€HUE BEr€TaTUBHOIO PA3MHOKEHHUS.

Jlabopamopusie u npakmuueckue padoomaot.

HabmroeHue 3a pocToM KOpHSL.

HaGnronenwne 3a poctom nobera.

Omnpenenenue Bo3pacTa iepeBa 1o CIuiy.

BrisiBiieHne nepeaBrKeHMs BOJbI 1 MUHEPAJIbHBIX BEIIECTB 11O JPEBECHHE.

HabGumonenne npoiiecca BbIIETICHHS KUCIOPO/a HA CBETY aKBApUYMHBIMH PaCTEHHUSIMH.

W3ydenue ponu poIXJICHUS AJs AbIXaHUS KOPHEH.

OBnaneHne npuéMaMu BETETATUBHOI'O Pa3MHOXKEHHUS pacTeHH (4epeHKOBaHHE MOOEros,
YepEeHKOBAHUE JIMCTHEB U IPYrue) Ha IPUMEpPe KOMHATHBIX paCTeHUH (TpaJecKaHLUs, CEHIIOHNs,
OeroHus, caHCeBbEPA U IPYrue pacTEHUs).

Omnpeznenenne BCXOXKECTH CEMSH KYJIbTYPHbBIX PACTEHUHN U I1OCEB UX B TPYHT.

Ha6uroeHue 3a pocToM U pa3BUTHEM LIBETKOBOI'O PACTEHUS B KOMHATHBIX YCJIOBUSX (Ha
npumMepe Gpacoiay Ui MOCEBHOI0 ropoxa).

Onpenenenne ycaoBUid MpoOpacTaHus CEMSIH.

7 KIIACC

1. Cucremaruyeckue rpynmnbl pacTeHui

Knaccudukanus pactenuii. Buag kak ocHoBHas cucrematuueckasi kareropus. Cucrema
pacTuTenbHOro Mupa. Husmme, Bhicie CIOpOBBIE, BBICIINE CEMEHHbIE pacTeHus. OCHOBHBIE
TaKCOHBI (KaTeropuu) CHUCTEMATHKH PACTEHHMH (LIapCcTBO, OTAEN, KJacc, MOPSIOK, CEMEICTBO,
pox, Bua). Mcropust pa3BUTUSl CHUCTEMAaTHKHU, ONMCAHUE BUOB, OTKPBITUE HOBBIX BH0B. Poib
CHCTEMAaTUKU B OMOJIOTHH.

Huzmme pacrenus. Bogopocnu. O61mas xapakrepuctiuka Bogopociieil. OqHOKIETOUHbIE U
MHOT'OKJIETOYHBIE 3eJI€HBIE Bofopociu. CTpoeHne U KU3HEAESITENbHOCT 3€1EHBIX BOJLOPOCIEH.
PasmHoOxeHue 3enéHbIX Bopopociel (6ecrnosoe U 1monoBoe). bypsle u KpacHble BOAOPOCIH, UX
CTPOCHHUE U JKU3HENEATEIbHOCTh. 3HAYEHUE BOLOPOCIEH B IPUPOJE U )KU3HU YEIIOBEKA.

Beicime cnoposbie pacTeHus. MoxoBuanble (Mxu). OOmias XapakTepUCTHKa MXOB.
CTtpoeHune M XU3HEAEATENbHOCTh 3€JEHBIX M carHOBbIX MXOB. IIpHcCrOCOOIEHHOCTE MXOB K
KU3HU Ha CUJIBHO YBJIQXXHEHHBIX NOYBaxX. PasMHOXEHHE MXOB, IIMKJ Pa3BUTUS Ha IpUMEpPE
3e7€HOr0 Mxa KyKyHmKHH JIEH. Ponp MXxoB B 3a0onauuBaHMM IOYB U TOphoOoOpa3oBaHUU.
Hcnone3oBanue Ttopda M NPOAYKTOB €ro mepepadoTKH B XO3AHCTBEHHOH JeATEIbHOCTH
YeNoBeKa.

[InayHoBHUHBIE (ITnaynsr). XBOILIEBUIHbIE (XBomm), [TanopOTHUKOBUIHBIE
(ITamopotauku). OOmas XapakTepUCTHKA. Y CIOXKHEHHE CTPOEHHsS HalopOTHUKOOOpa3HbIX
pacTeHuil o cpaBHEHHMIO ¢ MXaMU. OCOOEHHOCTH CTPOEHHUS U KM3HEACSITEIbHOCTU IJIayHOB,
XBOLEI M NAamoOpOTHHUKOB. Pa3MHOXKeHHME MamopoTHHKOOOpa3HbIX. Lluknm  pa3BuTHS
nanopoTtHuka. Ponb JApeBHUX NanmoOpOTHUKOOOPa3sHBIX B 00pa30BaHUM KaMEHHOTO YIJISL.
3HaveHHe NarnopOTHUKOOOPA3HBIX B IPUPOAE U )KU3HU YEIIOBEKA.

Broiciie cemenHbie pacTeHus. ['onmocemennble. OOmias XapakTepUCTUKA. XBOWHbBIE
pacTeHus, ux pa3HooOpaszue. CTpoeHuME U KU3HENEATEIbHOCTh XBOWHBIX. Pa3MHoOeHue



XBOWHBIX, [IMKJI Pa3BUTHUS HA IPUMEPE COCHBI. 3HAUYECHUE XBOMHBIX PACTCHUH B IIPUPOJE U KU3HH
YEJI0BEKA.

[TokpeiToceMeHHbIe (IBETKOBBIE) pacTeHus. OOmias xapakTepuctuka. OcoOeHHOCTH
CTPOCHHUSI U KU3HEICATECILHOCTH IOKPBITOCEMEHHBIX KaK HamOojee BbICOKOOPIaHW30BAHHOM
IPYIIBl PaCTeHUH, MX rocrnojacTBo Ha 3emue. Knaccudukanys NOKpITOCEMEHHBIX pacTEHUIl:
kinacc JIBynoneHbie u  kiacc OpnonmonbHble. [IpusnHaku  kiaccoB. Llukn  pa3Burtus
ITOKPBITOCEMEHHOI'O PACTEHUS.

CemeiicTBa MOKPHITOCEMEHHBIX (IIBETKOBBIX) pacTeHHH (M3y4yaloTcs TpU ceMmeiicTBa
pacTeHuid 1o BBIOOPY Yy4MTENs C Y4€TOM MECTHBIX YCIOBHM, MPU ATOM BO3MOXHO H3y4aTb
ceMelcTBa, HEe BOLIEAIINE B MEPEUeHb, €CIIM OHU SIBIAIOTCS Hambosee pacrnpocTpaHEHHBIMH B
JAHHOM peruoHe). XapaKTepHble MpPU3HAKU ceMeicTB kiacca JBynonbHble (KpecTonBerHsie,
nmn Kamyctaeie, Po3onsernsie, unu Po3oBeie, MoTbuibkoBbIe, i boOoBeie, [lacnénoBkle,
CnoxHoupeTHble, Wi AcTpoBble) U kiacca OpHononbHbele (Jluneinble, 3maku, Win
MstnukoBeie). MHoroo6pasue pacteHuil. JlukopacTymue TpEeICTaBUTENM  CEMEHCTB.
KynbpTypHBIE IpeCTaBUTENN CEMEUCTB, UX UCIOJIB30BAHUE YEIIOBEKOM.

Jlabopamopuvie u npakmuueckue padomeul.

N3yueHnue cTpoeHHsS OJHOKIJIETOUHBIX BOJOpOCIEH (Ha NpUMepe XJIaMUIOMOHAIbl U
XJIOPEJLIBI).

N3ydeHue cTpoeHuss MHOTIOKJIETOYHBIX HUTYATHIX BOJOpOCIel (Ha mpuMepe CIIUPOrupsl U
YJIIOTPHUKCA).

N3ydeHue BHEIIHErO CTPOEHUS MXOB (Ha MECTHBIX BUJIaX).

W3ydeHue BHEIIHEr0 CTPOEHUS NMallOPOTHUKA MIJIA XBOLLA.

N3ydeHne BHEIIHErO0 CTPOECHUS BETOK, XBOM, LIMIIEK M CEMSH I'OJIOCEMEHHBIX PacTEHUN
(Ha mpuMepe enu, COCHbI WU JIUCTBEHHULIBI).

N3ydeHne BHEMIHETO CTPOEHUS TOKPBITOCEMEHHBIX PACTEHHIA.

Wzyuenue mnpusHakoB rmpencraBureneii cemeiicts: Kpectousetnsie (KamyctHbie),
Pozousetnbie  (Po3oBeie), MortbuibkoBbie  (BoboBbie), IlacnénoBrie, C0OXXHOIBETHBIE
(Actposnbie), JIuneitnsie, 3naku (MSTIMKOBBIE) HAa TepOApHBIX U HATYpaJbHBIX 00pa3lax.

Onpenenenne BUIOB pacTeHU (Ha mpuMepe TPEX CEMEHCTB) C HCIOJIb30BaHUEM
OIpenenuTeNel PaCTEHUI UIIH ONPENEIUTENbHBIX KAPTOYEK.

2. Pa3BuTHe pacTHTEILHOr0 MHPa Ha 3emJie

OBOJIOIIMOHHOE Pa3BUTUE pacTUTENbHOr0 Mupa Ha 3emse. CoxpaHeHHE B 3€MHOW Kope
pacTUTEIbHBIX OCTATKOB, X U3yueHHE. «OKuBbIe HCKOMaeMble) PacTUTENbHOIO Hapcrea. Ku3Hb
pactenuii B Boze. [lepBbie HazemHble pacTeHUs. OCBOCHHE PACTEHUSAMU CYIIU. JTalbl Pa3BUTHS
Ha3eMHBIX PaCTEHUI OCHOBHBIX CUCTEMATUYECKUX IPpyNIl. BeiMepiine pacTeHus.

DKeKypcuu unu 6ude0IKCKypcuu.

PazButue pactuTenbHOro mupa Ha 3emile (PKCKYpCHSl B MAJCOHTOJOTMYECKHM WM
KpaeBeqYeCKuil My3ei).

3. PacreHusi B IpHMpPOJHBIX CO00IIECTBAX

Pactenus u cpena oOurtanus. Dxonorndyeckue (akTopbl. PacTeHus u yciioBus HEXUBOM
MPUPOJIBL: CBET, TeMIlepaTypa, Biara, arMochepHbli Bo3ayx. PacTeHuss M yclIOBHs KUBOM
MIPUPOJIBL: MPSIMOE M KOCBEHHOE BO3JE€HCTBHE OPraHM3MOB Ha pacTeHus. IIpucnoco6ieHHOCTh
pacTeHull Kk cpene oouTaHus. B3auMocBsi3u pacTeHU Mexay coOOl U ¢ APYTrUMHU OpraHU3MaMH.

PacturennpHble CcOo00IIIeCTBA. Bunosoii COCTaB pacTUTENBbHBIX COOOIIIECTB,
npeobyafaroniie B HUX pacTeHus. PacnpeneneHue BHAOB B PAaCTUTEIbHBIX COOOIIECTBAX.



Ce30HHBIE U3MEHEHUSI B AKU3HU PACTUTENILHOr0 coodecTBa. CMeHa pacTUTENbHBIX COOOIIECTB.
PacturensHOCTB (pacTUTENbHBIN TOKPOB) MPUPOAHBIX 30H 3emiu. dopa.

4. PacreHus U 4ea0BeK

KynbTypHble pacTeHus U ux npoucxoxjaeHue. LleHTpsl MHOrooOpasus U MpOoUCXOXKACHUS
KyJbTYpPHBIX pacTeHuil. 3emuienenue. KynbTypHble pacTeHUsl CEIbCKOXO3SMCTBEHHBIX YIOJNM:
OBOILIHbIE, IJIOOBO-ATOHbIE, ToyieBble. PacTeHus ropoma, oCOOEHHOCTb TOPOACKOM (IIOpHI.
[Tapku, snecomapku, ckBepbl, OoTaHHYecKue caabl. JlekopaTuBHOE 11BEeTOBOJCTBO. KOoMHaTHBIE
pacTeHus, KOMHAaTHOE I[BETOBOJCTBO. llocimencTBus AesTENbHOCTH YeIOBeKa B HKOCHCTEMAX.
OxpaHa pacTUTeNbHOrO MHUpa. BoccTaHOBIIEHNE YHCIEHHOCTH PEJKUX BUIOB pacTeHHil: 0c000
oxpanseMble npuponansie Tepputopun (OOIIT). Kpacnass xHura Poccun. Mepbl coxpaHeHus
pPacTUTEIBHOIO MUPA.

IKCKypcuu uiu 6udeoIKCKypcuu.

N3ydyeHne cenbCKOX0351CTBEHHBIX PACTEHUN PETHOHA.

W3y4yeHne COpHBIX paCTEHUH PEruoHa.

5. I'puosl. JInmaiinuku. bakrepun

I'pubbl. O6mas xapaktepuctuka. lllnsnounsie rpubbl, UX CTpOEHHE, MHUTAHHUE, POCT,
pasmMHOo)xeHue. Cbeno0HbIe U 4J0BUThIE I'PpHOBI. Mepbl IpoduIakTUKK 3a001€BaHUH, CBA3aHHBIX
c rpubamMu. 3HayeHHE HUIANOYHBIX I'PUOOB B IPHUPOJIHBIX COOOLIECTBAX M KU3HU YEJIOBEKA.
[TpoMplInIuIEeHHOE BBIpAIIMBAHUE UIATTOYHBIX TPUOOB (IIIAMITHTHBOHBI).

[TnecueBbie rpubsl. [poxokeBble rpuObl. 3HaUEHHUE TUIECHEBBIX U JIPOXKIKEBBIX I'PUOOB B
MIPUPO/JIE U KU3HHU YesloBeKa (muieBas u ¢papMaleBTHdecKas IPOMBIIIIEHHOCTb U APYTHE).

[Tapazutnueckue rpudsl. PazHooOpasue u 3HaueHUE MapasUTHYECKUX TPHUOOB (TOJIOBHS,
CHopbIHbS, (uTOdTOpPa, TPYTOBUK H npyrue). boprba ¢ 3a00neBaHUAMH, BBHI3BIBACMBIMH
MapasuTUYECKUMU rprudaMu.

JlnmaifHukn — KOMIUIEKCHbIe opraHu3mbl. CTpoeHue numaiHukoB. [luTanume, poct u
pa3MHOKEHUE JIMIIAHUKOB. 3HaYEHUE JIMIIAHUKOB B IPUPOJIE U KU3HU YEJIOBEKA.

baktepun — nosaepHele opranu3mbsl. O0mas xapaktepuctuka Oakrepuil. bakrepuanpHas
kierka. Pa3smHokeHue Oaxtepuil. Pacnpoctpanenue Oakrtepuil. Pa3zHooOpasue OakTepuid.
3HaueHue OakTepuil B MPHUPOAHBIX cooOuiecTBax. bose3HeTBOpHbIE OakTepuu U Mephl
po(UIaKTUKU 3a00J1€BaHMM, BBI3bIBAEMBIX OakTepusimMH. baktepuu Ha cinyxOe y yesnoBeka (B
CEIIbCKOM X035 CTBE, IPOMBIIIJIEHHOCTH).

Jlabopamopuuie u npakmuueckue padomeul.

W3yueHue CTpoeHHMs] OJHOKJIETOYHBIX (MYKOpP) M MHOIOKJIETOYHBIX (IEHUIUILI)
IUIECHEBBIX I'PHOOB.

N3yueHue cTpoeHus IUIONOBBIX TeJ LUIANOYHBIX TpUOOB (MJIM U3ydEHHE IIIAMOYHBIX
rpu0OB Ha MYJISDKAX).

N3yuenne cTpoeHus: TUIIaiHUKOB.

Nzyuenne ctpoenus 6akTepuii (Ha TOTOBBIX MUKpOIpenaparax).

8 KNIACC
1. ’KuBOTHBIH OpPraHusM
300J10THs — HayKa O )KUBOTHBIX. Paznensl 30050ruu. CBA3b 300JI0TMU ¢ IPYTUMU HAyKaMU
W TEXHUKOI.
OOmue mnpu3HaKd S>KUBOTHBIX. OTIMYUSA JKUBOTHBIX OT pacTeHuil. MHoroobpasue
KUBOTHOTO MHUpa. OHOKJIETOYHbIE U MHOT'OKJIETOYHbIE >KMBOTHbIC. DOpMa Tesia KMBOTHOTO,
CUMMETpHUS, pa3Mepbl Tela U APYroe.



Kusotnas knerka. OTkpbiTHE XUBOTHON KieTku (A. JleBenryk). CtpoeHue >XHMBOTHOU
KIIETKH: KJIEeTOYHas MeMmOpaHa, OpraHOWIbI MEpEeIBIKEHUS, SAPO C SAPBIIIKOM, IIHTOILIA3Ma
(MUTOXOH/IpUH, TUIIEBAPUTENbHBIE U COKPATUTEIbHBIE BAKyOJIH, TM30COMbI, KIIETOUHBINA LEHTP).
[Ipoueccel, mpoucxonsimue B Kierke. Jlenenue kinerku. TKaHM KUBOTHBIX, HX pa3HOOOpasme.
Oprasbl ¥ CUCTEMBI OPraHOB )KMBOTHBIX. OpraHu3M — eIMHOE 1IEN0E.

Jlabopamopusie u npakmuueckue padbomaot.

HccnenoBanne moJ MHUKPOCKOIIOM TOTOBBIX MHKpPOIIPENapaToB KJIETOK M TKaHEH
YKUBOTHBIX.

2. CrpoeHue U KU3HeesITeJbHOCTh OPraHu3Ma ;KMBOTHOI0

Onopa ¥ pABMXKEHHE JKUBOTHBIX. (OCOOEHHOCTH T'MAPOCTATUYECKOr0, HAPYKHOTO H
BHYTPEHHEI0 CKejeTa Yy JKUBOTHBIX. llepenBukeHue y OJHOKJIETOUHBIX (aMEOOBMIIHOE,
KTYTUKOBOE). MBIIIeUHbIe ABUKEHHUSI Y MHOTOKJIETOUHBIX: MOJET HACEKOMBIX, MTHII, IIJIaBaHUE
pBIO, IBMKEHHE IO CyIle IMO3BOHOYHBIX JKMBOTHBIX (MOJi3aHue, Oer, Xoapba U Apyroe).
PbryakHble KOHEYHOCTH.

[TuTanue u nuiieBapeHne y KUBOTHBIX. 3HaueHUe nutaHus. [lutanue u numesapeHue y
npocredmnx. BHYTpUIoONnocTHOE U BHYTPHUKJIETOUHOE MHUIIEBApEHHE, 3aMKHYTas U CKBO3Has
NUIIeBapUTENbHAs CcUCTeMa y Oecro3BOHOYHBIX. [luieBapuTeNbHBI TPAKT y MO3BOHOYHBIX,
nuiieBapuTenbbie  xenesbl. DepmeHTHl. OCOOCHHOCTH MUIICBAPUTENBHOW CHUCTEMBI Yy
IpeaCcTaBUTENIeN OTPSAI0B MIEKONUTAIOIINX.

JpixaHue )XKMBOTHBIX. 3HaUYEHHUE JbIXaHUs. ['a3000MeH 4yepe3 BCIO MOBEPXHOCTh KIIETKH.
JKabGepnoe nbixanue. HapyxHbie u BHyTpeHHHE XaOpbl. KoxkHoe, TpaxeiiHoe, I€rouyHoe
nbIxaHue y odurateneid cymu. OcoOEHHOCTH KOXKHOTO JbIXaHHs. Pojb BO3AYIIHBIX MEIIKOB Y
T

TpaHcnopT BellecTB y >KUBOTHBIX. Poyib TpaHcmopTa BEIIECTB B OpraHU3Me KUBOTHBIX.
3aMKHyTas U HE3aMKHYTasi KpPOBEHOCHBIE cUCTeMbl y Oecro3BOoHOUHBIX. Cepjlle, KpOBEHOCHbIE
cocynbl. CIMHHON M OpIOIIHON COCYMbI, KallWJUIAPHI, «JIOKHBIE CEpAla» y J0XKIAEBOr0 YepBs.
OCO0OEHHOCTH CTPOEHHS HE3aMKHYTOH KPOBEHOCHOW CHCTEMBI Y MOJUIIOCKOB U HACEKOMBIX.
Kpyru kpoBooOpaleHuss U OCOOCHHOCTH CTPOCHMsSI CEpAELl Y MO3BOHOYHBIX, YCIIOKHEHUE
CHCTEMBI KPOBOOOPALLIEHHUS.

Brienenue y )kxMBOTHBIX. 3HAUE€HUE BBIJIEIEHNUS KOHEUHBIX MIPOJYKTOB OOMEHA BEILIECTB.
CoxpatuTenbHble BAKYOIH y IPOCTEHIINX. 3BE3AUAThIe KJIETKH U KaHAJIbLbl y IJIOCKUX YEpBEH,
BbIICNIUTENbHbIE TPYOOUKM M BOPOHKHM Yy KOJbYATHIX uepBeil. ManbIourueBbl cocyabl y
HaceKoMbIX. [Io4uky (TylOBUIIHBIE U Ta30BbIE), MOUYETOUHUKH, MOUYEBOM Iy3bIPb Y 103BOHOUHBIX
KHUBOTHBIX. OCOOEHHOCTH BBIJICICHUS Y MITULL, CBS3aHHBIE C TTOIETOM.

[ToxpoBsl Tena y )KUBOTHBIX. [IOKpOBBI y 6€CIIO3BOHOYHBIX. Y CIOKHEHHE CTPOCHUS KOXKH
y n103BOHOUHbIX. Koa kak opras Bbiaenenus. Ponb koxxu B Temioornaye. [I[pou3BogHbIe KOXKH.
CpenctBa NacCMBHOM M aKTUBHOM 3aIUTHI Y dKUBOTHBIX.

Koopaunauust v perynsiusi KU3HENEATEIbHOCTH Y JKUBOTHBIX. PasznpaxxumMocTs y
OJTHOKJICTOUHBIX >KMBOTHBIX. Takcucel (poToTakcuc, Tpo(oTakCUC, XEMOTaKCUC U JApyrue
takcucel). HepBuas perynsuus. HepBHas cucrtema, e€ 3HaueHue. HepBHas cuctema y
O0ecrmo3BOHOYHBIX: ceTuaTast (muddysHas), CcTBOJIOBas, y3JoBas. HepBHas cucrema y
MO3BOHOYHBIX (TpyOuaTasi): FOJIOBHOM M CIIMHHOW MO3T, HEPBBI. Y CI0KHEHUE IOJIOBHOI'O MO3Ta
oT pbi0 1o miexkonuTaroumx. [losBiaeHue OONMBIIMX MOMyHIapHil, KOpbI, OOPO31 M H3BUIIMH.
I'ymopanbHas perynsuus. Poinb ropMOHOB B JKH3HM >KMBOTHBIX. [lomoBbie ropmonsl. I1omoBoi
aumopdusM. Opransl 4yBCTB, UX 3HaueHue. Penenrtopsl. IIpocteie u cinoxubie (pacerounbie)
rnasa y HacekoMbIX. OpraH 3peHHss M CllyXa y TMO3BOHOYHBIX, UX YcCJOXHeHHe. OpraHsl



OOOHSHUS, BKyca U OCSi3aHUS y 0€CHO3BOHOYHBIX M IMO3BOHOYHBIX XKUBOTHBIX. Opran 60KOBOH
JIUHUU Y PBIO.

[ToBeneHne >KUBOTHBIX. BpoxaéHHoe W MNpuUOOpeTéHHOE IMoBeaeHUe (MHCTUHKT U
HaydyeHHue). HaydeHume: yCIOBHbIE pPEeQUIeKChl, HMMIPUHTHHT (3ame4yaTiICHHE), WHCAUT
(moctmwxkenue). I[loBemenue: muIIEeBOe, OOOPOHHUTENBHOE, TEPPUTOpPUATBHOE, OpayHOe,
uccienoBarenbckoe. CTUMYIbI TOBEJICHHUS.

Pa3smHO)XeHHEe M pa3BUTHE JKUBOTHBIX. becronoe pa3MHOXEHHE: JAeNeHHUE KIIETKU
OJTHOKJIETOYHOTO OpraHu3Ma Ha JBe, Mo4KoBaHue, (parmenTtanus. [lomoBoe pasmMHOXKEHHE.
[Ipeumy1iecTBO MOIOBOro pa3MHOKeHHUA. [looBbIe xene3bl. SInYHUKN U ceMeHHUKU. [TonoBbie
kietku (rametsl). OmmonoTBopenne. 3urora. [laprenorenes. 3aposasiieBoe pazpute. CTpoeHUEe
aiina NTUIEL.  BHYTpHyTpoOHOE pa3BUTHE MIEKOMMUTAIOMUX. 3apoAbIIeBble O0O0JOYKH.
[Tnauenta (getckoe mecto). Ilymounslii kanatuk (mynoBuHa). [locTamMOproOHaNbHOE pa3BUTHE:
npsMoe, Heripsimoe. MeTamopdo3 (pa3BUTHE C IPEBPAILEHUEM): TTOJIHBIA U HEMOJTHBIN.

Jlabopamopmuvie u npakmuueckue padomaut.

O3HaKOMIIEHHE C OpraHaMu OIOPbI U IBUYKEHUS Y )KUBOTHBIX.

N3yuenue criocoOOB NOMIOLICHUSI TUIIN Y )KUBOTHBIX.

N3yuenue ciocoOOB AbIXaHUS y )KUBOTHBIX.

O3HaKOMJIEHHE C CUCTEMaMU OPraHOB TPAHCIOPTA BEIIECTB Y KUBOTHBIX.

W3ydeHue NoKpoBOB TeJla y KUBOTHBIX.

N3ydyenue opraHoB UyBCTB Y )KMBOTHBIX.

dopmupoBaHHE YCIOBHBIX Pe(PIIEKCOB y aKBAPUYMHBIX PBIO.

CrpoeHue diilia U pa3BUTHE 3aPOJbIIIA MTULIBI (KYPULIBI).

3. CucremaTruyeckKue rpynmnsbl ;)KHBOTHbBIX

OCHOBHbIE KaTeropuu CHUCTEMAaTHKH >KMBOTHBIX. BuJ Kak OCHOBHAasl cucTeMaTHYecKas
kareropusi  KUBOTHbIX. Knaccudukamums  xuBoTHbIX. Cucrema  KMBOTHOTO — MHpa.
CucremaTHueckre KaTeropuu >KUBOTHBIX (LIapCTBO, TUII, KJIACC, OTPSA, CEMENCTBO, poJl, BUA), UX
cononunHenue. bunapHas HomeHkIaTypa. OTpaskeHrHe COBPEMEHHBIX 3HAaHUN O MTPOUCXOKICHUN
Y POJICTBE KUBOTHBIX B KJIACCH(UKAIIUHU KUBOTHBIX.

OpnHoKIeTOYHbIE JKUBOTHbIE — mpocteimme. CTpoeHMe U IKHU3HENEATEIbHOCTh
npocreimmx. Mecroobutanue u o0Opa3 xu3HU. OOpa3oBaHHE LMCTHI IPU HEOJArONPUSITHBIX
yCcIOBUSX cpenbl. MHoroobpasue mpocTedinx. 3HauyeHHE NMPOCTEHINNX B MPUPOJE U JKU3HU
yenoBeka (00pa3oBaHME OCAJOYHBIX IOPOA, BO30yauTENH 3aboieBaHUM, CUMOMOTHYECKHE
Buabl). Iyt 3apakeHusi yegoBeKa U MeEpPbl MPOGUIAKTUKH, BBI3BIBAEMBIE OJHOKJIETOYHBIMH
YKUBOTHBIMU (MaJISIPUIHBIN TI1a3MOJIUM ).

Jlabopamopusie u npakmuueckue padomul

HccnenoBanne crpoeHus: HHQy30pun-TyQenbku U HaOMOAeHUE 3a €€ MepeIBUKCHUEM.
N3yyeHue xeMoTakcuca.

MHuoroo0pa3ue npocTerimx (Ha rOTOBBIX Ipernaparax).

M3roroBiieHHEe MOJIEIH KJIETKH IIpocTeiiiero (amMméonl, HHPY30puu -TyHeIbKH 1 IPYyroe. ).

MHorokiaerounsie KuUBOTHble. KuineunomosioctHble. OO0mas XapakTEepUCTHKA.
Mecrtoobutanue. OCOOCHHOCTH CTPOCHHUS W IKU3HENEATEIBHOCTH. DKTOJIEpMa W SHTOJAEpMA.
BuyTpunosnoctHoe u kierouHoe mnepeBapuBaHue nuu. Perenepanusa. Pednexc. becnomnoe
pasMHOXkeHue (moukoBanme). [lomoBoe pasmHoxkenue. ['epmadpomauTusm. PazmensHomosbie
KHIIEYHOMOJOCTHRIE. MHOroo0pasue KUIICYHOMOJIOCTHRIX. 3HAUEHHWE KHIIEYHOIOJOCTHBIX B
MIpUPOJIE U KU3HHU desioBeka. KopasioBbie MOMUIBI M MX poJib B pudooOpazoBaHUU.

Jlabopamopuvie u npakmuueckue padomeul.



UccnenoBanme CTpoeHUsT MPECHOBOAHOW THUIAPHI U €€ TepeaBUkKeHHs (IIKOIbHBIN
aKBapuyMm).

HccnenoBanrie nuTaHus TUAPHI JaQHUSIMEU U IUKJIIONAMU (IIKOJIHHBINA aKBApUYM).

N3roroBnenne MojieJii NPECHOBOJAHOM TUJIPHI.

Ilnockue, Kpyrible, KojJbuyaTble 4epBU. OOmas xapaktepuctuka. OcoOEHHOCTH
CTPOEHHUSI M >KU3HEACATENbHOCTU IUIOCKMX, KPYIJBbIX M KOJbYAThIX udepBeil. MHorooOpasue
yepBel. llapasuTuueckue IUIOCKME M Kpyrible 4YepBU. LIMKaABI pa3BUTHS IEUYEHOUYHOIO
CoCallbIlIKa, OBIYBEro IEMHS, YEIOBEYECKOM ackapuabl. YepBH, HMX TPUCITOCOOJICHUS K
Mapa3uTU3My, Bpell, HAHOCUMBIA YEJIOBEKY, CEIbCKOXO3SIHCTBEHHBIM PACTEHUSM M KUBOTHBIM.
Mepbl 1O TPEAyNpekACHUIO 3apaXCHHsI Tapa3uTHUYCCKUMH YepBsIMH. Poib depBed Kak
OYBOOOpa3oBaTesei.

Jlabopamopuvie u npakmuueckue padomeul.

HccrnenoBaHre BHEIIHEro CTPOEHUS [OXKAeBoro depBa. HaOmonenue 3a peakuuei
JTO’KJIEBOTO YEPBS HA Pa3APAKUTEIIH.

HccnenoBanne BHYTPEHHETO CTPOEHHUS JIOXKAEBOrO 4YepBsi (Ha TOTOBOM BJIAXXHOM
Mpernapare 1 MUKPOIIpenapare).

W3ydyenne mnpucnocoOJIeHUN TMapa3suTUYECKUX 4YepBEed K MapasuTu3My (HA TOTOBBIX
BJIQXKHBIX ¥ MUKPOIIpEIapaTax).

Yaenucronorne. OOmas xapakrepuctuka. Cpenbl xu3HU. BHeliHee M BHyTpeHHee
CTPOEHHUE WICHUCTOHOTUX. MHOroo0pasue YaeHuCcToHoruX. [IpeacrTaBuTeny Kiaccos.

PakooOpa3ubie. OCOOCHHOCTH CTPOCHHUS U )KU3HEACITEIHbHOCTH.

3HaueHue paKooOpa3HBIX B MPUPOAE U )KU3HU YETIOBEKa.

[TaykooOpazHbie. OcOOEHHOCTH CTPOCHHS U JKU3HENEATEIbHOCTH B CBSI3M C JKU3HBIO Ha
cyure. Knemu — BpeauTeny KyJbTypHBIX pacTeHU M Mepbl 00pbObl ¢ HUMU. [lapazutuueckue
KIIEIX — BO30YIUTENN M MEePEHOCYMKH OMACHBIX Oolie3Hel. Mepsl 3ammThl OT Kiemeil. Pomib
KJIemel B T0YBOOOPa30BaAHUH.

Hacexombie. OcOOEHHOCTH CTPOSHUS U JKU3HEACATEILHOCTH. Pa3MHOXKEHNE HACEKOMBIX U
Tl pa3Butusa. OTpsael HaceKoMbIX: IIpsMokpeuible, PaBHOKpBLIBIC, [lOMy*X)eCTKOKpBLIbIE,
Yemyekpouibie, KecTkokpouibie, [lepenonuatokpeiibie, JBykpoasie u apyrue. Hacexkombie —
NEpEeHOCYNKN BO30YyIUTENeld M Mapa3uThl YeloBEKa W JIOMAIlHUX >XUBOTHBIX. Hacekomsble-
BpEIUTENM caja, oropojaa, mojs, jeca. Hacexkomble, CHM)KalOIME YMCIEHHOCTh BpEAMTENEH
pactenuil. IloBeneHnMe HACEKOMBIX, HHCTUHKTBL. Mepbl 1O COKpPAUIEHUIO YHUCIEHHOCTH
HaCEKOMBIX-BpenuTeseil. 3HaueHrne HaCeKOMBIX B MPUPOJIE U KU3HU YeJIOBEKa.

Jlabopamopusle u npakmuueckue padomaut.

HccnenoBanne BHEMIHErO0 CTPOEHUSI HACEKOMOro (HAa MpPUMEpPE MAaiCKOTro >KyKa HWIIU
JIPYTUX KPYMHBIX HACEKOMBIX -BPEIUTEIICH ).

O3HaKOMJICHHE C Pa3TUYHBIMUA TUIIAMH PA3BUTHS HACEKOMBIX (HA MPUMeEPE KOJUICKIIHIA).

Moamrockn. OOmas xapakrepuctuka. Mecrtoodutanue MoiunockoB. CrpoeHue u
MIPOIIECCHI )KU3HEACATEILHOCTH, XapaKTepHbIe sl OPIOXOHOTHUX, IBYCTBOPYATHIX, TOJIOBOHOTHX
MOJUTFOCKOB. UepThl MPUCTOCOOIIEHHOCTH MOJUTIOCKOB K cpeae oOuTaHusi. PasMHOXeHue
MOJUTIOCKOB. MHOroo0pa3rue MOJUIIOCKOB. 3HaU€HHE MOJUTFOCKOB B IIPUPOE U )KU3HU YETTOBEKA.

Jlabopamopusie u npakmuueckue padbomot.

HccnenoBanue BHEIIHEr0 CTPOEHUS PAKOBUH MPECHOBOAHBIX M MOPCKHUX MOJUTIOCKOB
(paxkoBUHBI 6€33yOKH, IEPIOBUIIBI, IPYIOBUKA, KATYIIKU U IPYTHUE).



XopaoBble.  OOmiasgs  XapakTepUCTHKA.  3apoJbIIIEBOE  Pa3BUTHE  XOPAOBBIX.
Cucrematuueckue rpymmnbl XopAaoBbix. [Toatun becuepennsie (nanuernuk). [loatun Yepenusie,
nim [1o3BOHOYHBIE.

Ppiobl. OOmas xapakTepucTuka. MecToOOMTaHME W BHEIIHEE CTPOEHUE pBhIO.
Oco0eHHOCTH BHYTPEHHEro CTPOSHHS M MPOIECCOB KU3HEAeATeNbHOCTH. [IpucnocobieHHOCTh
peI0 K ycinoBusM oOuTaHus. OTIUYHs XPSMIEBBIX pPbI0 OT KOCTHBIX pbIO. Pa3smHOXeHue,
pasBUTHE M MHTrpanus peld B npupone. MHorooOpasue pbiO, OCHOBHBIE CHUCTEMaTHUECKHE
rpynnsl pel0. 3HaueHHe prI0 B MPUPOJIE U KU3HU YelloBeKa. X031 CTBEHHOE 3HaUeHUE PbIO.

Jlabopamopuvie u npakmuueckue padomui.

HccnenoBaHne BHEUIHETO CTPOCHUS U OCOOEHHOCTEH MepeABMKeHUs phIObI (Ha mpumepe
KHUBOM pbIOBI B OaHKE C BOAOH).

HccrnenoBanre BHYTPEHHEro CTpPOEHHS pbHIOBI (Ha TMpHMEpe TOTOBOTO BJIAXKHOTO
nperapara).

3emHoBoaHbIe. O0Ommas xapakrepucTuka. MecrtooOuTaHue 3eMHOBOJHBIX. OcoOeHHOCTH
BHEIIHETO U BHYTPEHHETO CTPOEHUS, MPOLIECCOB KU3HEAEATEIbHOCTH, CBS3aHHBIX C BBIXOJOM
36eMHOBOJIHBIX Ha cymly. I[Ipucnoco6ieHHOCTh 3€eMHOBOJHBIX K JKM3HM B BOJE€ U Ha CyLIE.
PasmHOXeHME U pa3BUTHE 36MHOBOIHBIX. MHOroo0pasue 3eMHOBOJHBIX U UX OXpaHa. 3HaueHHE
3€MHOBOJIHBIX B IIPUPOJIE U KU3HU YEIIOBEKA.

IIpecmbikarommecsi. OOmas xapakTepucTtuka. MecTooOUTaHHE MPECMBIKAIOLIIMXCS.
Oco0OeHHOCTH  BHEIIHETO M  BHYTPEHHErO CTPOEHUS MpecMbIKarommxcs. IIpomeccsl
KU3HeNeATeNbHOCTH. [Iprcnoco0IeHHOCTh MPECMBIKAIOIIMXCS K )KU3HU Ha cylle. Pa3MHOXeHHe
U pa3BUTHE MpecMblKamuxcs. Perenepanus. MHoOroo0pa3ue NpecMBIKAIONMXCS U UX OXpaHa.
3HavYeHHE MPECMBIKAIOIINXCS B IPUPOE U )KU3HU YEIIOBEKA.

Tuuel. O6mas xapakrepuctuka. OcoOCHHOCTH BHEITHETO CTpoeHHs NTUIl. OCOOEHHOCTH
BHYTPEHHET0 CTPOCHHUS U IPOIECCOB KHU3HEAEATEIbHOCTH MNTHIl. lIpucnocobieHus nTHIl K
nonéry. [loBenenue. Pazmuoxenue u pazsutue ntuil. 3adora o moroMcTBe. CE30HHBIC SBICHUS
B JKM3HU NTUI. MUTpallvu MTUI, UX U3ydeHue. MHoroobpasue nTul. DKOJOrMUYECKUE IPYIIIbI
NTHI] (110 BEIOOPY YUUTENs Ha IpUMepe TPEX IKOJOTUYECKUX TPYIMI ¢ YY4ETOM pacipoCTpaHeHHUs
nTull B peruone). [Iprucrnoco6neHHoCcTh NTHI] K Pa3IMYHBIM YCIOBHSM Cpebl. 3HaUeHHUE MTHUIL B
IPUPOJIE U KU3HU YETIOBEKA.

Jlabopamopuuie u npakmuueckue padomeul.

HccrnenoBanue BHEIIHErO CTPOEHMSI U INEPHEBOr0 MOKpPOBAa MTHIl (Ha IpUMeEpe uydena
IITUI] U HA0Opa MepheB: KOHTYPHBIX, IYXOBBIX U ITyXa).

HccnenoBanue ocoOOEHHOCTEH CKenera MTHIIL.

Muaexonuraomue. OO6mast xapaktepuctuka. Cpenbl JKU3HM — MJIEKONUTAIOLIMX.
OCOOEHHOCTH BHEIIHEr0 CTPOEHMS, CKeJleTa U MYCKYJaTypbl, BHYTPEHHErO CTPOCHMSL.
[Ipoueccsl KU3HEAEATENLHOCTH. Y CIIOKHEHNE HEPBHOM cucTeMbl. [loBeeHe MIIEKOITUTAIOIIHX.
PasmHoxeHue u pasButhe. 3a60Ta 0 TOTOMCTBE.

[TepBo3Bepu. OpnHomnpoxonubie (sdneknaaymme) u CymyaTble (HU3IIHE 3BEPH).
[MnanentapHpie Miekonuraronpie. MHoroodpasue MIEKOMUTAMUX (IO BHIOOPY yUUTENS
MU3y4arTcs 6 OTpsSIOB MIJIEKONUTAIOIIMX Ha NpUMEpE JABYX BUJOB M3 KaXIOro OTPAIA).
Hacexomosimaeie u Pyxoxpsutble. ['pei3yHbl, 3alinieoOpasnbie. Xwuinnbie. JlacTtoHorue u
Kuroobpasznusie. IlapHokombiTHbie u HemapHokombiTHbie. [Ipumatel. CemelicTBa oTpsiaa
XuuHele: codauby, KOMAaYbH, KyHbU, MEIBEXKbU.



3HauyeHHE MIIEKONMTAKOIIMX B TMPUPOAE W IKU3HM 4YeloBeKa. Miekonuramonme —
MEPECHOCYUKH BO30yaMTeNied oOmacHbIX 3a0osieBaHui. Mepsl OOpbOBI € TI'phI3yHAMH.
MHoroo6pa3ue MIEKOMUTAIOIUX POTHOTO Kpasl.

Jlabopamopusie u npakmuueckue padbomaot.

UccaenoBanme 0cOOEHHOCTEN CKEIETa MIEKOIIUTAOIINX.

HccenenoBanue ocoOCHHOCTEH 3yOHOH CHCTEMBI MIICKOITUTAOIIIHX.

4. Pa3BuTHe :KMBOTHOr0 MHpPa Ha 3emJe

OBOJIIOIIMOHHOE PAa3BUTHE >KMBOTHOIO MHUpa Ha 3emje. YCIOKHEHUE >KUBOTHBIX B
mpouecce 3BomoNMU. JlokazaTenbcTBa  ABOJIOLIMOHHOTO  pPa3BUTUS  JKMBOTHOIO  MHpa.
[Taneontonorus. Hckonaemble OCTaTKM JKUBOTHBIX, HMX H3ydeHHUE. MeTonpl H3y4YEHUS
HCKOMAE€MbIX OCTAaTKOB. PecTaBpamusi [peBHUX KUBOTHBIX. «JKHBBIE MCKOMAEMBbIE» KUBOTHOTO
Mupa.

Kuzup  xuBOTHBIX B Boje. OJHOKJIETOYHBIE JKUBOTHBIE. [IpomcxokneHue
MHOT'OKJIETOYHBIX KUBOTHBIX. OCHOBHBIE 3TaIlbl IBOIOIUU 0€CI03BOHOUYHBIX. OCHOBHBIE ATAIIbI
SBOJIIOLIMY TTO3BOHOYHBIX )KUBOTHBIX. BeIMepIIe )KUBOTHBIE.

Jlabopamopnwie u npakmuueckue padomeul.

HccnenoBanue nCKONaeMblX OCTATKOB BBIMEPILINX KUBOTHBIX.

5. 7KuBoTHbIE B IPUPOJAHBIX CO00IIECTBAX

JKuBotHble u cpena oburanus. Biusiaue cBera, TeMnepaTyphl U BIKHOCTH Ha JKMBOTHBIX.
[Tprcnoco61eHHOCTh KUBOTHBIX K YCIOBHUSIM CpeIbl OOUTAHMUS.

[Tonynsuuy *XKUBOTHBIX, UX XapaKTepUCTUKH. OJUHOYHBIN M TpYINIOBOM 00pa3 >KU3HHU.
B3auMocBs3u KMBOTHBIX MEXAy co000M W ¢ JIpyrumMu opraHu3mamu. [luimeBvie CBSI3M B
npupoiHoM coolriectBe. [TumeBsie ypoBHH, SKOJIOTrHYECKas MUpamMuia. JKOCHCTEMA.

JKuBOTHBI MUpP NpUPOAHBIX 30H 3eMiu. OCHOBHBIE 3aKOHOMEPHOCTH pacCIpereseHus
YKUBOTHBIX Ha ruianere. PayHa.

6. 7KMBOTHBIE M YeI0BEK

BozaeiicTBue yenoBeka Ha KUBOTHBIX B MPUPOJE: MPsIMOE U KOCBeHHOE. [IpoMbIciioBbIe
KUBOTHBIE (PBIOOJIOBCTBO, 0OXOTa). BemeHue mnpombicia >KMBOTHBIX HAa OCHOBE HAayYHOT'O
MO/IX0/1a. 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

OnomamHuBaHue KUBOTHBIX. CeNeKuusi, TOpOJibl, UCKYCCTBEHHBINH OTOOp, AUKHE MPEIKU
JOMAIIHUX >KMBOTHBIX. 3HAU€HUE JOMAIIHUX >KMBOTHBIX B JKM3HU 4YesoBeka. KUBOTHbIE
CENTbCKOXO03SICTBEHHBIX YroAuii. MeTo b1 60pHObI C )KHBOTHBIMU -BPEAUTEIISIMHU.

I'opon xak ocobast HCKyCCTBEHHasi cpena, co3gaHHas 4enoBeKoM. CHHAHTPONHBIE BUIBI
KUBOTHBIX. YCJIOBHUSI HMX OOMTaHUS. Becro3BOHOYHBIE W TO3BOHOYHBIE >KHBOTHBIE TOPOJA.
ApnanTanus >KUBOTHBIX K HOBBIM yCIIOBUSIM. PeKpealimoHHBIN MpecC Ha KUBOTHBIX JIUKUX BUJIOB
B YyCJHOBHSX ropoja. besHam3opHble aomamiHue >kuBOTHbIE. [IuTomMHuKH. BoccraHoBieHue
YUCJIICHHOCTH PEIKUX BUJIOB KUBOTHBIX: 0c000 oxpansiemble npupoausie Tepputopuun (OOIIT).
Kpacnas kaura Poccun. Mepsl coxpaHEHHsI d)KUBOTHOTO MUDA.

9 KJIACC

1. YesioBeKk — 0HOCOIHAILHBII BH

Hayku o uyenoBeke (aHaToMHs, (PU3MOJIOTHS, TICHXOJIOTHS, AHTPOIIOJOTUS, TUTHEHa,
CaHMTapHsl, IKOJIOTHs YeloBeKa). MeTobl U3yueHHs] OpraHn3Ma 4eiloBeka. 3HaueHue 3HaHUH O
YeNoBEKE JJIsl CaMOINO3HAHMUA M COXpaHEHUs 370poBbs. OCOOEHHOCTHM 4YeloBEKa Kak
OMOCOIMATBLHOTO CYIECTBA.



MecTo 4enoBeka B CHCTEME OpPraHMYECKOro Mupa. YenoBeK Kak 4YacTb IPUPOIBL
CucremaTHueckoe  IOJIOKEHHME  COBPEMEHHOro  4ejoBeka. CXOACTBO  4YeloBEKa  C
miekonuTaommmy.  OTimyne 4einoBeka OT npumaToB. Jloka3zaTeiabCTBa  JKUBOTHOIO
MPOUCXOXKICHHS YesoBeka. YenoBek pa3zyMHbI. AHTpOINOreHe3, ero sTanbl. buonoruyeckue u
colMaJIbHbIE (PAaKTOPHI CTAHOBJICHUS YelIOBEKa. YenoBeuecKue pachl.

2. CTpyKTypa OpraHu3ma 4ej10BeKa

Crtpoenne u XxuMudeckuil cocraB kieTkdu. OOMEH BEIIECTB U IpeBpallleHue >HEPruu B
kierke. MHoroodbpasue KieTok, ux aeneHue. HyxienHoBble KHCIOTHL. ['€Hbl. XpOMOCOMBI.
XpomMocoMHBIH Habop. MuTto3, meito3. CoMaTuueckre U MosuoBbie KiIeTKU. CTBOJOBBIE KIETKH.
Tunel TkaHell opraHu3Ma 4eslOBEKa: 3MUTENNAIbHbIE, COCINHUTEIbHBIC, MbIIICYHbIE, HEPBHASL.
CaoiicTtBa TKaHel, X ¢yHkuuu. OpraHbl U cucTeMbl OopraHoB. OpraHu3M Kak €IHHOE IIeNIOe.
B3anMoCBA3b OpraHOB M CHCTEM KaK OCHOBA 'OMEOCTa3a.

Jlabopamopuvie u npakmuueckue padomeul.

N3ydeHne MUKPOCKOIIMYECKOT O CTPOEHUS TKaHEH (Ha TOTOBBIX MUKpPOIIpEnaparax).

Pacnio3HaBaHue opraHoB U CUCTEM OPraHOB 4YeJIOBeKa (110 TabauLam).

3. HeiiporymopajbHasi peryJjasinus

HepBHas cucrema 4yenoBeka, €€ opraHusanus U 3HadyeHue. HelipoHbI, HEPBBI, HEPBHBIE
y3nbl. Peduiexc. Pednexropnas nyra.

Penenropsl. JIByXHelHpoOHHbIE U TpEXHEHpPOHHbIE pedueKkTopHble Ayrd. CHUHHOW MO3T,
ero crpoeHue u GyHkuuu. Peduexcel cnuHHOrO Mo3ra. ['0JOBHOW MO3T, €ro CTPOCHHE U
¢yukuuu. bonpime nomymapus. Peduiekcbl rosoBHoro mosra. beszycioBHble (BpoxkaEHHBIE) U
ycioBHbIe (mpuoOperénnbie) pedraexcel. ComaThueckas HEpBHas cucTeMa. BereratuBHas
(aBTOHOMHAs1) HepBHasi cucTteMa. HepBHast cucTema kak eauHoe nenoe. Hapymenus B pabore
HEPBHOW CHCTEMBI.

I'ymopanbHas perymsmus GyHKIUHR. OHAOKpUHHAs cuctema. JKene3bl BHYTpEHHEH
cekpenuu. JKene3pl cMeMaHHON ceKpelnnu. ['OpMOHBI, KX POJIb B PETYISAIUN (PU3UOTOTUIESCKIX
¢byHKIMil opraHm3Ma, pocta W pa3BuUTHA. Hapymenue B paboTe SHIOKPUHHBIX KEINE3.
OcobenHocT pedIeKTOPHON U T'yMOpaIbHON PEryIsauuu GyHKIHUNH OpraHu3Ma.

Jlabopamopmuvie u npakmuueckue padomaut.

N3ydenne roaoBHOro0 M0o3ra 4ejaoBeka (1o MyJisKam).

N3ydeHune u3MeHeHus pa3Mepa 3padka B 3aBUCUMOCTH OT OCBEIEHHOCTH.

4. Omnopa u ABHKEHUE

3HaueHue ONOPHO-IBUraTeNIbHOrO anmnapaTta. CKeJeT 4esloBeKa, CTPOSHHE €ro OTAENIOB U
¢ynkuuu. Koctu, ux Xumuueckuil cocraB, cTpoeHue. Tumbl koctedl. Poct xoctell B ANHUHY U
tosmuny. Coequnenne kocted. Ckener ronossl. Ckener TyiaoBuia. CKelneT KOHEYHOCTEW U UX
nosicoB. OCOOEHHOCTH CKeJleTa YEeJOBEKa, CBA3AHHBIE C MPSIMOXOXKIAEHHEM M TPYI0BOU
JEeSATENbHOCTBIO.

Msbimeynass cucrema. CtpoeHune U (QYHKUMM CKeNeTHhIX Mblml. PaGora MbImmi:
CTaTMYeCKass M JUHAMHMYecKas, MBIl Ccrudatend W pasrudarend. YTOMJICHHE MBIIIII.
I'unopunamusi. PoJib IBUTaTEbHONW aKTUBHOCTU B COXPAHEHUU 3/10POBBSI.

Hapymenus onopHo-IBUraTenpbHOl cucreMbl. Bo3pacTHble H3MEHEHHS B CTPOEHUU
kocrei. Hapymenue ocanku. [IpemynpexaeHne HCKPUBIEHUS ITO3BOHOYHHMKA U Pa3BUTHUSA
wiockocronus. [Ipodunaktuka TpaBmMaTu3Ma. IlepBas momomb NpuU  TpaBMax OIMOPHO-
JIBUTATENbHOrO anmapara.

Jlabopamopuwie u npakmuueckue padomul.

HccnenoBanue CBOMCTB KOCTH.



W3yuenue ctpoeHus KocTel (Ha MyJisiKax).

N3yueHnue cTpoeHust TO3BOHKOB (Ha MYJISIKax).

Omnpenenenue ruOKOCTH O3BOHOUHUKA.

W3mepenne Macchl U pocTa CBOEro OpraHusma.

N3ydyeHune BIUSHUSA CTATUYECKON M IMHAMUYECKON Harpy3Kyu Ha YTOMJIEHUE MBbIIIIII.

BrisBieHNE HApYILLIEHNS OCaHKHU.

Omnpenenenue NpU3HAaKOB IIOCKOCTOMHUS.

OxaszaHue nepBoi MOMONIY NPU MOBPEXKIECHUH CKEIETa ¥ MBIIIII.

5. BHyTpeHHss cpeaa opraHu3Ma

Buyrpennsiss cpema u e€ ¢yHkunu. DOpMEHHBIE JJIEMEHTHl KpPOBH: SPHUTPOLHTEHI,
JEHKOIMUTH U TPOMOOIMTEL. ManokpoBue, ero mpuduHbl. KpacHbIil KOCTHBI MO3T, €ro poib B
opranusme. [1nasma kposu. IlocTossHCTBO BHyTpeHHEH cpefibl (romeocTas). CBEPThIBAaHHE KPOBH.
I'pynnsl kpoBu. Pesyc-daxrop. Ilepeausanue kpou. JloHopcTso.

NmmyHuter u ero Buuabl. DaxkTophl, BIMSIONIME HAa HUMMYHHUTET (IpUOOpETEHHBbIE
UMMYHOAEQUIUTHI): paJMallUOHHOE OOJy4eHHME, XHUMHUYECKOE OTpaBJIEHHE, TIOJI0JaHueE,
BOCIIaJieHne, BUpyCHble 3a0oneBanusi, BUY-undekuus. Bumoukoas xene3a, IuMpaTHUIECKHe
y371bl. Bakuusbl U eueOHbIe CHIBOPOTKH. 3HaueHue pador JI. ITacrepa u .M. MeunukoBa 1o
U3Y4YEHHIO0 UMMYHUTETA.

Jlabopamopuwie u npakmuueckue padomeul.

N3yyeHrne MUKPOCKOIMUYECKOI0 CTPOEHHUS KPOBM YEJIOBEKAa M JIATYIIKH (CpaBHEHHE) Ha
FOTOBBIX MUKpOIIpenaparax.

6. KposooOpamenue

Opransl kpoBooOpamenus. CTpoeHue u padbota cepamna. ApromatusMm cepana. Cepaeunbrit
LUKJ, €ro JUIMTEeIbHOCTh. bonbiioil u mainelif Kpyru kpoBooOpauieHus. J[BukeHHe KpoBHU IO
cocynam. Ilynbc. JIumpaTnueckas cucrema, TUMQPOOTTOK. Perynsanus nesTelsHOCTH cepaua H
cocynoB. ['mrumena cepnedyHO-cOCyOHCTON cucTeMbl. [IpoduimakTuka cepaedHO-COCYIUCTBIX
3a0oneBanuii. [lepBast mOMOIIb IPH KPOBOTEUEHUSAX.

Jlabopamopmusie u npakmuueckue padomaut.

W3mepeHnne KpOBSIHOTO IaBJICHHUS.

Omnpenenenue myjabca U YUCIA CEPAEUYHBIX COKpPAILEHHUH B ITOKOE U MOCJE TO3UPOBAHHBIX
(bU3NYECKUX HATPY30K Y YeIIOBEKa.

[lepBas momo1p pu KPOBOTEUEHUSIX.

7. JbIxaHue

Jpixanue u ero 3Hauenue. Opransl Abixanusd. JIErkue. B3aumocssizp cTpoeHus U QyHKIMMI
OpraHoB JpixaHus. 'a3000MeH B JErkux U TKaHAX. JKu3HeHHas €MKOCTb JIErKUX. MeXxaHU3Mbl
IbIxaHus. J{pIxaTenbHble ABMKEHUS. Perysuus 1bIxanus.

WNndexnuonnsie 00Jie3HU, Meperaroluecss 4epe3 BO3AyX, MPEeaynpexIeHHe BO31YLIHO-
KarnenabHbIX nH(pekuuid. Bpen tabakokypeHusi, ynorpeoaeHusi HApKOTUYECKUX U NCUXOTPOIHbBIX
BewecTB. Peannmanus. Oxpana Bo3aymHou cpeabl. Oka3zaHue nepBoi MOMOIIY MTPU MOPaKEHUH
OpPraHOB JIbIXaHHUS.

Jlabopamopusie u npakmuueckue padbomot.

N3mepenne o0XxBaTa rpyJHON KJIETKU B COCTOSIHMM BJI0Xa U BBIJOXA.

OmnpeneneHue 4acTOTH AbIXaHUs. BiusHMe pa3IudHbIX GaKTOPOB HA YACTOTY JbIXaHUS.

8. IluTtanme m nuIIEBapeHue

IIutaTenbHbIe BeniecTBa U NUILIEBbIE NPOAYKTHL. [InTanue u ero 3Hauenue. Ilumesapenue.
Opransl nuieBapeHusi, UX cTpoeHue U (yHkuu. DepMeHTbl, UX POJb B MHUIIEBAPEHUU.



[TumeBapenue B poToBoil mosoctu. 3yOsl U yxo/ 3a HUMHU. [IuieBapeHue B xKellyKe, B TOHKOM
U B TOJCTOM KHIIeYHUKE. BcacpiBaHue mnUTaTENbHBIX BelecTB. BcacblBaHue BOJBI.
[IuieBapuTenbHbIE KENE3bl: IEUEHb U MOJPKETYJ0YHAs XK eJle3a, X poJib B MUIIEBAPEHUH.
MukpoOroM dYelloBeKa — COBOKYMHOCTb MHUKPOOPTaHHW3MOB, HACEINSIONINX OpPraHU3M
yeloBeka. Perymsius nuiieBapeHus. MeTopl H3ydeHusl opraHoB nuiieBapenus. Padorsr W.I1.
[TaBnoBa.
I'mruena nutanus. [pexynpexieHue TIMCTHBIX U KEMyJOYHO-KUIIEUYHBIX 3a00J€BaHUH,
MUIIEBBIX OTpaBieHUH. BiusHue KypeHus u alkoross Ha MUIEeBapeHue.
Jlabopamopuwie u npakmuueckue padoomul.
UccnenoBanue nerictBusi GepMEHTOB CIIOHBI HA KpaxMall.
Habmonenne qeiicTBUS KemyJOYHOTO COKa Ha OeJKu.
9. OOmeH BeliecTB M NpeBpallleHHE YJHEPTUH
OOMeH BeliecTB M IpEBpallleHUE SHEPrUHM B OpraHusMme 4esnoBeka. llnactmueckuit u
sHepreTuueckuil ooMeH. OOMeH BOabl U MUHEpaIbHBIX cojieil. OOMeH O€enKoB, YIrJ€BOAOB U
KHUPOB B Opranusme. Perymsuus oOMeHa BELeCTB U NPEBPAILEHHs SHEPTUH.
Butamunbel 1 ux posb ang opraHusma. Iloctyminenue ButamuHOB c numeil. CuHTes
BUTaMHUHOB B Opranu3Me. ABUTAMUHO3bl U TUIIOBUTAMUHO3bl. COXpaHEHNE BUTAMHUHOB B IHUIILIE.
Hopmbl u pexxuM muTanus. ParnpyonanbHoe mutaHue — (DaKTOp YKPEMJIEHUs 310POBBAL.
Hapymienne oOMeHa BeIiecTs.
Jlabopamopusie u npakmuueckue padoomaot.
Hccnenosanue coctaBa NpoayKTOB MUTAHMUSL.
CocraBieHrEe MEHIO B 3aBUCUMOCTH OT KaJOPUHHOCTH IHILH.

CriocoObl coOXpaHEHHS! BATAMHHOB B MMHIIEBBIX MPOAYKTAX.
10. Kowxka
Crpoenne u ¢Qynkinuu koxu. Koxka um e€ mpousBoanble. Koxka u TepMOperysus.
BrnusHue Ha KoKy (DaKTOPOB OKPYKAIOIIEH CPEIIbI.
3akanmuBanwe u ero posb. CrHocoObl 3aKkalMBaHWS OpraHU3Ma. | WrueHa KOXKH,
TUTUEHUYECKHE TpeOOBaHUA K ojexkIe U 00yBH. 3a00JIeBaHUS KOXHU U UX MPENYINPEKICHUS.
[Ipodunaktika u mepBas MNOMOIIb MPU TEIJIOBOM W COJIHEYHOM YyAapax, OXOrax H
00OMOPOXKEHUSX.
Jlabopamopuuie u npakmuueckue padomeul.
HccenenoBanue ¢ MOMOIIBIO JIYIBI ThUIBHOM U J1aJIOHHOW CTOPOHBI KUCTH.
OnpeneneHue >KUPHOCTU PA3IMYHBIX YYACTKOB KOXKH JIMIIA.
Onucanue Mep Mo yXoy 3a KOXKe JIMlia ¥ BOJIOCaMU B 3aBUCUMOCTH OT THUIIA KOXKHU.
OnucaHrie OCHOBHBIX THTHEHNYECKUX TPeOOBaHM K o1exk e U 00yBH.
11. Boigesienune
3HaueHue BblaeneHud. Opranbl BbiaeneHus. Opranbl MOYEBBIICIUTEIBHON CHCTEMBI, UX
crpoeHne M QyHKIUM. Mukpockonuyeckoe crpoeHue nouku. Hedppon. ObOpazoBanue Mouu.
Perymnsmus MmodeoOpa3oBaHus U ModencnyckaHus. 3a001eBaHsl OPraHOB MOYEBBIICIUTEILHON
CUCTEMBI, UX MPEayIpEKICHUE.
Jlabopamopuvie u npaxmuyeckue pabomaot.
OrnpenesieHre MECTOMOIOKEHUS TOUEK (Ha MYJISKe).
Onucanne Mep NpoPHUIAKTUKH OONIe3HEN ToYeK.
12. Pa3MHOKeHHE M pa3sBUTHE
Opranbl penpoaykiuu, crpoeHre u (QyHKiuu. llomoBeie sxenme3bl. [lomoBbIe KIIETKH.
OmnogorBopenue. BuyTpuyTpoOHOe pasBuTHe. BimsHue Ha SMOpPHOHAIBHOE pa3BUTHE



¢dakropoB okpyxatowmei cpensl. Ponbl. Jlakranmus. Poct u pasButue peOGénka. IlosoBoe
co3peBanue. HacnenoBanue npusHakoB y yenoBeka. HacnencTBeHHble 00NE3HH, UX MPUYUHBI U
npeaynpexaenue. Habop xpomMocom, mojioBbl€ XpOMOCOMBI, T€HbI. POJIb TeHEeTHYECK X 3HAHUM
JUIS TIJTAHUPOBAHUS ceMbu. MH(EKINY, epeatonecs MoJI0BbIM MyTEM, HX TPOPUTAKTHKA.

Jlabopamopusie u npakmuueckue padbomaot.

Ornucanrie OCHOBHBIX Mep MO MpoduiakTUKEe MH(EKIIMOHHBIX BUPYCHBIX 3a00JeBaHUIL:
CIIN] v renaTurT.

13. Opranbl 4yBCTB U CEHCOPHbIE CUCTEMBbI

Oprasbl 4yBCTB U MX 3HadeHHE. AHanm3aTtopbl. CEeHCOpHbIE CUCTEMBI. 1'71a3 u 3peHue.
OnTtuueckass cucrema rinaza. CerdyaTka. 3pUTENbHBIE PELENTOPHI. 3PUTEIBHOE BOCIPUATHE.
Hapyuienuns 3peHys 1 UX IpUYUHBL. ['UTHeHa 3peHusl.

V¥xo0 u cinyx. CrtpoeHue M (QyHKIMH oOpraHa ciyxa. MexaHuU3M pabOTBl CIIyXOBOT'O
aHanuzaropa. Ciayxosoe Bocnpusitie. Hapyienus cityxa 1 UX npu4yuHsbl. ' uruena ciayxa.

Opranel paBHOBECHS, MBIIIEYHOI'O UYBCTBA, OCS3aHUS, OOOHSHUA M  BKyca.
B3anMopneiicTBrue CEHCOPHBIX CHCTEM OPraHU3Ma.

Jlabopamopusie u npakmuueckue padomul

OmnpeneneHue OCTPOTHI 3pEHUS Y YEIOBeKa.

H3ydenue cTpoeHHs opraHa 3peHus (Ha MYJIsDKE U BIaKHOM Ipernapare).

N3yuenue ctpoeHus opraHa ciuyxa (Ha MyJispKe).

14. IloBeneHue M MNCUXUKA

[lcuxuka w moBeneHue dvenoBeka. [lorpedHocT W MoTUBBI ToBeneHUs. CoruanbHas
00yCJIOBJIGHHOCTh TOBEJEHUS uejoBeKa. PeduiekTopHas Teopus noBeneHus. Bricimias HepBHas
NesITeNbHOCTh 4enoBeka, padbotel .M. Ceuenoma, W.II. TlaBnoBa. MexaHusm o0pa3oBaHUs
YCIIOBHBIX peduiekcoB. Topmoxenue. J{unamudecknii crepeotur. Posb TOpMOHOB B TIOBEICHUH.
HacnencrBeHHele ¥ HEHAClEICTBEHHbIE  MPOrpaMMbl  TOBEJCHUS Yy  YEJIOBEKa.
[TpucrocoONTEeNBHEIN XapaKTep MOBEICHUSI.

IlepBas u BTOpasi curHajgbHble cucTeMbl. [103HaBarenbHas AeATENbHOCTh MoO3ra. Peub u
MplnieHue. [lamsate u BHuMaHue. OMonuu. HHauBuayanbHble OCOOEHHOCTH JIMYHOCTH:
CIIOCOOHOCTH, TEMIIEPAMEHT, XapaKTep, 0AapEHHOCTh. THIBI BhICIIEH HEPBHOW AEATEIBHOCTH U
temnepaMmeHTa. OCOOEHHOCTH IICUXUKHU YesloBeKa. | nrueHa pusndeckoro u yMCTBEHHOIO TpyAa.
Pexum Tpyna u orapixa. CoH u ero 3HaueHue. ['uruena cHa.

Jlabopamopuwie u npakmuueckue padomeul.

N3yuyeHne kpaTKOBPEMEHHOM aMATH.

Omnpenenenue 00bEMa MEXaHNYECKON 1 TIOTUYECKON MaMSITH.

Omnenka cOpMHPOBAHHOCTH HABBIKOB JIOTHYECKOT'O MBIIIIICHHUS.

15. Yes10BeK U OKPYKAKIIAA Cpeaa

YenoBek U OKpyxaromas cpena. JDxojmorudeckue (GakTopbl U UX AEHCTBHE HAa OpraHU3M
YeJIOBEKa. 3aBUCUMOCTb 3/10POBbs YEIOBEKA OT COCTOSHUSA OKPY’KaroIleH cpeabl. MUKpOKIMMaT
KWIbIX nomenieHuil. CoOo/ieHne MpaBuil MOBEAEHUS B OKpY)KaloIed cpelae, B OMACHBIX U
YpEe3BbIYANHBIX CUTYALIUSIX.

310pOBbE 4YEIOBEKAa Kak CoOLMalibHas LEHHOCTb. PakTophl, HapyUIalOlIue 3J0pPOBLE:
TUIOJMHAMHS, KypeHUe, YIOTpeOIeHnEe alKoroisi, HAPKOTHKOB, HecOalaHCUPOBaHHOE MUTAHUE,
cTpecc. VYKperieHHe 370pOBbs: AYTOTPEHUHT, 3aKalliBaHUE, JBUraTelbHAasi AaKTUBHOCTb,
cOanancupoBaHHOe NuTaHHe. KylbTypa OTHOIIEHHS K COOCTBEHHOMY 3J0POBBIO M 30POBBIO
OKpyXarolux. BceMupHas opranusanus 31paBoOOXpaHEHUsI.



YenoBek Kak uacTh Ouocdepbl 3emiid. AHTPONOTE€HHbIE BO3ACHCTBHS Ha IMPUPOAY.
Yp6anuzanus. Husummsanus. TexHoreHHble U3MEHEHUsI B OKpy»Katomieil cpere. CoBpeMeHHbIe
rio0anpHble JKOJOTMYecKHe TMpoOJaeMbl. 3HAUYeHHWE OXpaHbl OKpPYKAMOIIEH cpenbl IS
COXpaHEHHS YeJIOBEYECTBA.



[TNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 BMOJIOT'MN HA
YPOBHE OCHOBHOTI'O OBIIET'O OEPA30BAHUSA (FA30BbI YPOBEHD)

OcBoenue yuebHoro npeamera «buosorus» Ha ypoBHE OCHOBHOI'O OOILIEro 00pa30BaHUS
JIOJPKHO 00€CHeUUTh JTOCTHKEHUE CIISIYIOIIMX 00y4aroUMHUCS JIMYHOCTHBIX, METaIlpeIMETHBIX
U TIPEIMETHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaTbhl OCBOCHUS MPOrpaMMbl MO OWOJOIMH OCHOBHOTO OOILEro
00pa3oBaHMs JTOJDKHBI OTpa)kaTb TOTOBHOCTh OOYYarOUIMXCS PYKOBOACTBOBATHCS CHUCTEMOM
MMO3UTUBHBIX IIEHHOCTHBIX OPUEHTALlMM M PAacCIIMpPEHUE OIbITa ACSATEIBHOCTH HA €€ OCHOBE U B
IpoLecce peain3allid OCHOBHBIX HAIPaBJIE€HUN BOCHUTATEIbHON JEATEIbHOCTH, B TOM YHUCIE B
YacTH:

1) rpa:knaHCcKOro BOCIIUTAHMS ¢

FOTOBHOCTb K KOHCTPYKTHMBHOM COBMECTHOW [JEATEIBHOCTM IIPU  BBIIOJHEHUU
HCCJIEN0OBAaHUN U TPOEKTOB, CTPEMIIEHHE K B3aUMOIIOHMMAHHIO ¥ B3aMMOIIOMOIIIH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS

OTHOILIEHHE K OMOJIOrMM Kak K Ba)KHOW COCTaBIJIAIOIIEH KYJbTYphl, TOPAOCTh 3a BKJaj
POCCUICKUX U COBETCKUX YUYEHBIX B Pa3BUTHE MUPOBOW OHOJIOrMUYECKON HAYKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

TOTOBHOCTb OLICHUBATbH MOBEJEHUE U MOCTYNKHU C MO3UIUU HPAaBCTBEHHBIX HOPM U HOPM
JKOJIOTUYECKON KYJIbTYPBI;

MOHMMaHUE 3HAYUMOCTH HPAaBCTBEHHOT'O acCHeKTa AesTeIbHOCTH YEIOBEKa B MEIULIUHE U
OHOJIOTUH;

4) 3CTeTHYECKOr0 BOCIIUTAHUSA:

MOHUMaHUE POJIK OMOJIOTUHU B (OPMHUPOBAHUU DCTETUYECKON KYJIbTYPhl TMUYHOCTH;

S) ¢usnyeckoro BocnuTaHusA, (POPMUPOBAHMA  KYJIBTYPbI 310POBbA H
3MOLHOHAJIBHOIO 0J1ArONOJIyYHS:

OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/710POBbIO U yCTAaHOBKA Ha 3[J0POBBII 00pa3 >KU3HU
(3mopoBOE MHUTaHUE, COOMIOIeHNE TUTHEHUYECKUX MPAaBIII U HOPM, COATaHCUPOBAHHBIM PEXUM
3aHATUHN U OTAbIXA, PEryJisipHas pU3nUecKasi akTUBHOCTb);

OCO3HAHUE IOCIEICTBUNH W HENPUSATHE BPEAHBIX INPUBBIUEK (YIOTpPEOJECHUE aJKOTOoJs,
HapKOTUKOB, KypeHHUeE) U UHBIX (opM Bpena Ais (PU3nYecKoro U MNCUXUUeCKOro 3710pOBbS;

co0roieHre MpaBuJl OE€30MACHOCTH, B TOM YHCJIE HaBBIKM OE€30MACHOIO IOBEJEHUS B
MPUPOIHOM CpelIE;

c(OpMUPOBAHHOCTh HaBbIKa pPEQUIEKCUH, YIPABICHHE COOCTBEHHBIM 3MOLMOHAIBHBIM
COCTOSIHHEM;

6) Tpy10BOT0 BOCIIMTAHUSA:

aKTUBHOE y4acTHE B PEIICHUM MPAaKTHUYECKUX 3a7ad (B paMKax ceMbU, 00pa3oBaTeIbHOM
OpraHu3aliy, HACEJIEHHOI'0 ITyHKTa, Kpas) OMOJIOrHYECKOM U 3KOJIOTHYECKOW HAIPaBJIEHHOCTH,
MHTEpEC K MPAKTUIECKOMY M3y4EHHIO MPo(heccHii, CBA3aHHBIX ¢ OMOIOTHEeH;

7) 3K0JIOrMYECKOr0 BOCIIMTAHMSI:

OpHEHTallUsg Ha NPUMEHEHUE OMOJOTMYECKMX 3HAHMW IpU PEUIeHMM 3ajJad B 00JacTu
OKpPY’KAIOILEH CPEJIbI;

0CO3HAHUE PKOJIOTUYECKUX POOJIeM U MyTel UX peleHus;



TOTOBHOCTb K YYAaCTHIO B IIPAKTUYECKOH IESITEIBHOCTH YKOJIOTMYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

OpPUEHTAallUs Ha COBPEMEHHYIO CHCTEMY HAay4HBIX IpPEACTaBI€HUH 00 OCHOBHBIX
OMOIOTMYECKUX 3aKOHOMEPHOCTSAX, B3aMMOCBS3SX YEJIOBEKAa C IPUPOJHOW M COLUAIBHOU
cpenoii;

MOHUMAaHME POJIM OMOJIOTMYECKON HayKH B ()OPMUPOBAHMM HAYYHOTO MUPOBO33PEHMUS;

pa3BUTUE HAy4yHOW IOOO3HATEIBHOCTH, MHTEpPECca K OMOJIOTMYECKOW HayKe, HaBBIKOB
HCCJIEI0BATENbCKON NEATEIbHOCTH;

9) apantanuu o00y4awIIerocsi K HW3MCHAKIIMMCH YCJIOBUSIM COLUUATBHOH H
NPHPOIHOM cpeabl:

aZIeKBaTHas OLEHKA U3MEHSIOIINXCS YCIOBHI;

NpUHATHE peuleHus] (MHIUBUIYyaJdbHOE, B TpPYIIe) B HM3MEHSIONIUXCS YCIOBUAX Ha
OCHOBaHUU aHaJM3a OMOJIOTNYECcKOi nHpopMaLnH;

IUIAaHUPOBAaHUE JEWCTBUH B HOBOM CHUTyallUM Ha OCHOBAaHMM 3HAaHUN OMOIOTMYECKHX
3aKOHOMEPHOCTEH.

METAIIPEJIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble Pe3yabTaThl OCBOCHHS MPOrPaMMBI 110 OMOJIOTMH OCHOBHOTO OOIIErO
o0pa3oBaHMsl, JOJDKHBI OTPaKaTh OBJAJCHHE CIEAYIOIIMMH YHUBEPCAJbHBIMH Y4COHBIMU
IEUCTBUSIMU:

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Yy4eOHbIe AeiicTBUS

1) 6a30BbIe JIOrHYeCKHUE JelCTBUSA:

BBISIBISITh W XapaKTEPHU30BaTh CYIIECTBCHHbIC NPHU3HAKH OUOJOTHYECKUX OOBEKTOB
(stBEHU);

YCTaHABIMBATh CYIICCTBCHHBIM TPU3HAK KacCH(UKAIMU OHOJOTHYECKHX OOBEKTOB
(sSIBJIEHUH, MPOIECCOB), OCHOBAHUS IS OOOOIIEHUS W CPAaBHEHHs, KPUTEPUH TMPOBOJIUMOTO
aHaIM3a;

¢ yu€roM NpeMIOKEHHOW OWOJOrM4ecKOr 3alayd BBISBISATH 3aKOHOMEPHOCTH U
MPOTUBOPEUHs] B paccMaTpuBaeMbIX (akTax M HAOMIONEHUSX, MpenIaraTb KPUTEPUU I
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

BBISIBIISITH AC(UIIUTH HH(GOPMALIUH, TaHHBIX, HEOOXOUMBIX JJIsI PEIIECHUSI TTOCTABICHHON
3a/1a4u;

BBISIBJIATh MPUYMHHO-CIEICTBEHHBIC CBS3M NpPU W3YYEHUH OUOJOTMYECKUX SIBJICHUU H
MIPOLIECCOB, JIEaTh BHIBOJIbI C UCIIOJIb30BAHUEM JI€IYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIOUEHHH,
YMO3aKIII0U€HUH 110 aHAJIOTUH, (POPMYIUPOBATH THIIOTE3bI O B3aUMOCBSI3SIX;

CaMOCTOSITCJIbHO BBIOMpPATh CIIOCOO pelieHuss y4eOHOH OMOJIOTMUECKOW 3ajadu
(cpaBHUBAaTH HECKOJBKO BAapUAHTOB pEIICHUS, BBHIOMpATh HanOosiee MOAXOASIIUN C Y4ETOM
CaMOCTOSATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).

2) 0a30BbIe HCCIeA0BATEIbCKHE TeHCTBHS:

MCIOJIb30BATh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT IMO3HAHUS;

(GbopMyIHpPOBaTh BOIMPOCH], (DUKCHUPYIOIIUE pa3pblB MEXAY PEATbHBIM U JKEIaTEIbHBIM
COCTOSIHUEM CHUTYallud, O0BEKTa, U CAMOCTOSTEIILHO YCTAHABIMBATH UCKOMOE U JIAHHOE;



(bopMHUPOBATE THIIOTE3y 00 HCTUHHOCTHA COOCTBEHHBIX CYXICHHI, apr'yMEHTHPOBATH CBOIO
MO3UIIUI0, MHCHHUC,

MPOBOJUTh IO CAMOCTOSITEJIBHO COCTaBJIICHHOMY IIJIaHYy HaOJIIOJEHUE, HECIOKHBIN
OMOJIOTUYECKUIA DKCIICPUMEHT, HEOOJBIIOE MCCICIOBAHHE II0 YCTAaHOBJICHHIO OCOOCHHOCTEH
OMOJIOTHYECKOT0 00BeKTa (mporecca) M3Y4YCHHS, MPUYMHHO-CICACTBCHHBIX CBS3EH U
3aBUCUMOCTEH OMOJIOrHYECKUX 00BEKTOB MEXKIY COOOI;

OLICHWBAaTh HA TPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OpMAINIO, TOMYYEHHYIO B XOJE
HAOJTIOJICHUS U DKCIIEPHUMEHTA;

CaMOCTOSTEIILHO (POPMYIMPOBATH OOOOIICHHS U BBIBOJBI 10 PE3yJIbTaTaM MPOBEASHHOTO
HAOJIIOJICHUS, PKCIIEPUMEHTA, BJIAJICTh MHCTPYMEHTAMH OIICHKH JIOCTOBEPHOCTH IOTYYCHHBIX
BBIBOJIOB 1 000OIIEHHI;

MPOTHO3UPOBATh BO3MOXKHOE JajbHEHINeEe Pa3BUTHE OMOJOTMYECKUX IPOLECCOB U HUX
MOCJIC/ICTBUS B @HAJOTUYHBIX WM CXOAHBIX CUTYAIUsAX, & TAK)KE BBIABUTAThH IIPEIIOI0KEHUS 00
WX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

3) padora ¢ uHpopmanueii:

MPUMEHSTh PAa3JIMYHBIE METOIbI, WHCTPYMEHTHI M 3alpOChl TpU MOHCKE H OTOOpE
OmoornuecKoi MHGOPMAIMK WM JAaHHBIX M3 WCTOYHUKOB C YUIETOM TPEUIOKCHHOW y4eOHOM
OMOJIOrMYEeCKON 3aa4H;

BBEIOMpATh, aHAIM3UPOBATH, CHCTEMATH3UPOBATH W HHTEPIPETHPOBATH OUOJIOTHYCCKYIO
MH(pOPMAIUIO Pa3INYHBIX BUAOB U POPM NPEACTABICHHUS;

HaxXOJUTh CXOJHBIC apryMEHTHI (IMMOATBEP)KIAIOIINE UM ONMPOBEPraroue OJHy U Ty XKe
UJICI0, BEPCHUIO) B PA3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHHKAX;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAJNBHYIO (OpMy TIpencTaBieHUsS HWHPOPMAIMH |
WJUTIOCTPUPOBATH peIlacMble 3a/1a4l HECJIO0KHBIMU CXEMaMH, IMarpaMMaMH, HHON rpaduKkoi u
HX KOMOMHAIIMSIMH;

OILICHUBATh HAJIEKHOCTh OMOJOTMYECKON WH(OPMAMH TI0 KPUTEPHUSAM, MPEIITIOKCHHBIM
yYUTENIeM WM CHOPMYIHPOBAHHBIM CaMOCTOSITEIILHO;

3aIIOMHHATh U CHCTEMATH3UPOBATh OMOJOTHYCCKYI0 HH(DOPMAIIHIO.

KoMMyHHKaTHBHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUS

1) o6menmne:

BOCIIPUHUMATh U (POPMYJIMPOBATh CY>KAEHUS, BBIPaXaTh SMOLIUHU B IIPOLIECCE BHIIOIHEHUS
IPaKTHYECKUX U JJAOOPaTOPHBIX paboT;

BbIpa)kaTh ce0sl (CBOIO TOUYKY 3PEHMs) B YCTHBIX U MMCbMEHHBIX TEKCTAX;

pacno3HaBaTh HeBepOaJbHbIE CPENCTBA OOLIEHUS, I[MOHMMAaTh 3HAYCHHUE COLHUAIBHBIX
3HAKOB, 3HaTh M PAaCIIO3HABATh MPEANOCHUIKA KOHQIUKTHBIX CUTYyallMil U cMArdaTh KOHQIIUKTSI,
BECTH I1EPErOBOPBI;

MNOHUMAaTh HAMEPEHUsI JIPYTHUX, POSIBIIATh YBAKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B
KOppeKTHOH (popme popMyIHpoBaTh CBOU BO3PAKEHUS;

B XoJe Auanora W (W) JUCKYCCHM 3a/aBaTh BOIPOCHI MO CYILIECTBY 0OCYXIaeMoii
OMOJIOrMYEecKOi TeMbI M BBICKAa3bIBaTh HJI€U, HalleJIEHHbIE HA pellleHne OMOJIOTHYEeCKON 3a1auul U
noJiepykaHue 6J1aroxenaTeIbHOCTH O0IICHUS;

COIIOCTABJIATh CBOM CYXKIEHUS C CYXKICHUSIMH JApPYyruX YYacTHUKOB JHajora,
O0HapyXHUBaTh Pa3IMUNE U CXOACTBO MO3UIIHIA;



nyOIMYHO  NPEACTABNIATH  PE3yJbTaThbl  BBIMOJHEHHOIO  OMOJIOTMYECKOrO0  OIbITa
(’KCnepuMeHTa, UCCIeOBAHMS, TTPOCKTA);

CaMOCTOSITENIFHO BHIOMpaTh (opMaT BBICTYIUIEHHS C Yy4€TOM 3aJad MPe3eHTALUU |
0COOEHHOCTEH ayIMTOPUU U B COOTBETCTBHH C HUM COCTaBIISITh YCTHBIE U TUChbMEHHBIEC TEKCTHI C
HCIOJIb30BAaHUEM HJUTIOCTPATUBHBIX MAaTEPUAJIOB.

2) COBMeCTHAS 1eATeJbHOCTh:

MOHUMATh U WCIONB30BATh MPEUMYIIECTBA KOMAaHIHOW M WHANBUAYATbHON paboTHI MpH
pEICHIN KOHKPETHON OMOJIOrMYecKOoi TPoOIeMbl, 000OCHOBBIBATh HEOOXOAUMOCTb TIPUMEHEHUS
IPYNNOBBIX (hOpPM B3aMMOACHCTBHS MPH PELICHUH MTOCTABICHHOW yueOHOH 3a/1auu;

MPUHUMATH LEJb COBMECTHOH eSTEIbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBUS MO €&
JOCTIDKEHUIO: paclpeleNisiTh PpOJIM, JOrOBapuBaThcs, OOCYXKAaTb MPOLECC U pe3yibTar
COBMECTHOM paboThl, yMeTh 0000IIaTh MHEHUS HECKOJBKHX JIIOJEH, MPOSBISTH TOTOBHOCTH
PYKOBOJIUTD, BBIIIOJIHATH IOPYYEHHUSI, TOAUUHSITHCS;

IUIAaHUPOBATh OPraHU3allMI0 COBMECTHON paloThI, ONpENENiaTh CBOIO pojb (C yuéTom
MPEANOYTEHU U BO3MOXHOCTEH BCEX YYACTHHUKOB B3aUMOJEHCTBHS), pacHpenesiarh 3aJadu
MEXJly YiI€HaMHU KOMaHJbl, y4acTBOBaTh B IPyHIOBBIX (popmax paboThl (00CyxaeHus, 0OMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U UHBIE);

BBINIOJIHATh CBOIO 4acTb pPabOThI, JOCTUraTh KAaue€CTBEHHOIO pe3yJbTaTa IO CBOEMY
HaIlpaBJICHUIO U KOOPIAUHUPOBATH CBOM JEHCTBUS C JPYTMMH YI€HaMU KOMaH/bI;

OLIGHUBATh KaUYECTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIHLHO
cOpMYyITUPOBAHHBIM YYaCTHMKAMH B3aMMOJCHCTBHS, CpPaBHUBATH PE3yJbTaThl C HMCXOTHOU
3a/a4eil M BKJIAJ KaXIOro 4ieHa KOMaHJIbl B JIOCTHXKEHHE Pe3yIbTaTOB, pa3denirh chepy
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTH K MPEAOCTABICHUIO OTYETA MEpe/l IPYIIIOoi;

OBJAJETh  CUCTEMOW  YHHUBEPCAJIBHBIX KOMMYHHMKAaTHBHBIX  JEHUCTBUH, KOTOpas
obecrieunBaeT CHOPMUPOBAHHOCTh COIMAIBHBIX HABBIKOB W 3MOIMOHAIBLHOTO HHTEJUICKTa
00yYJaroIIMXCS.

PerJIHTI/IBHLIe YHUBEpPCAJTbHBIC y‘leﬁHbIe JeHCTBUA

Camoopranuzanus:

BBISBJISITH MPOOJIEMBI JJIsI PELICHUS B JKU3HEHHBIX U YUEOHBIX CHTyalMsAX, HCIONb3Ys
OMONIOrNYecKue 3HaHUS;

OPUEHTHPOBATbCA B pPA3IMYHbIX IOAXOJAX IPUHATUS pelIeHUudl (MHIUBUAYaIbHOE,
HPUHATHE PELICHUS B IPYIIe, IPUHATHE PELICHUI IPyMIo);

CaMOCTOSITENIbHO COCTaBJIATh aJTOPUTM pELIeHUs 3ajaud (WIM ero 4acTh), BbIOMpaTh
croco® peuieHuss y4yeOHOW OMOJOrMYecKod 3ajaud ¢ y4yeTOM HUMEIOIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBaTh MPEAiaraeMble BapUaHThl pEIICHU;

COCTaBJIATh IUIAaH JEWCTBUH (IJIaH peajM3alil HAaMEUYEHHOro ajiropuTMa perleHus),
KOPPEKTUPOBATh IMPEUIOKEHHBI alrOpuTM C Y4ETOM IIOJIyYEHUS HOBBIX OHOJOTHYECKUX
3HaHMUH 00 U3yyaeMoM OMOJIOTHYECKOM O0BEKTE;

JIeNnaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPO.1b, IMOIIMOHAI bHbI UHTEJIEKT:

BJIAJICTh CIOCO0AMH CAMOKOHTPOJISl, CAMOMOTHBALIUH U PEe(DIICKCHH;

JlaBaTh OLEHKY CHUTYAIlMH U TPeAsaraTh IjaH e€ N3MEHEHHUS,



YUNUTBIBATb KOHTEKCT W MPEABUAETh TPYIAHOCTH, KOTOpPblE MOTYT BO3HUKHYTb IpHU
peumieHUH y4eOHOM OHMOJOrMYecKod 3ajauyd, aJanTUpPOBaTh pEUIeHHE K MEHSIOIUMCS
00CTOSITENHCTBAM;

OOBACHATh MPUUYUHBI JOCTHXKEHMS (HEJOCTUKEHMSI) PE3yJIbTaTOB JEATEIbHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIBITY, YMETh HAXOAUTh IIO3UTUBHOE B IPOU3OILEIIEH CUTyalUH;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, N3MEHUBIINXCS
CUTYyallui, yCTAaHOBJICHHBIX OIIMOOK, BOSHUKIIMX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa LEJIU U YCIOBUSIM;

pas3nuyaTh, Ha3bIBAaTh U YIPABISTH COOCTBEHHBIMU SMOLUSIMH U SMOLUAMU JPYTUX;

BBISIBJIATH U aHAJIM3UPOBATH IPUYHHBI SMOIHIA;

CTaBHUTbH ce0sl Ha MECTO JPYroro 4esoBeKa, HOHUMAaTh MOTUBBI U HAMEPEHHUS JPYroro;

PEryIupoBaTh Cocod BHIPaXKEHUS YMOLIUH.

IIpunsaTue ceds U Apyrux

OCO3HAHHO OTHOCHUTHCS K APYrOMY YEJIOBEKY, €F0 MHEHHIO;

IIpHU3HaBaTh CBOE MIPABO HA OMIMOKY U TaKOE K€ MPaBo Jpyroro;

OTKPBITOCTh Ce0€ U IPYTUM;

0CO3HABaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAZIETh CHCTEMOM YHHUBEPCAJIbHBIX Y4YEOHBIX PpEryJIsTUBHBIX JEHCTBUMN, KOTOpas
obecrnieunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSSI IO3ULUS
JUYHOCTH), M SKU3HEHHBIX HABBIKOB JIMYHOCTH (yNpaBiIeHUS COOOH, CaMOIUCLUILINHBI,
YCTOMYMBOIO IMOBEACHUSA).

INPEJMETHBIE PE3YJIbTATDBI

[IpenmeTHBIE pPE3yNbTAThl OCBOSHHS MPOTPAMMBI MO OHOJOTUM K KOHILy OOY4YeHHS 6 5
Knacce:

XapaKTepru30BaTh OMOJIOTUIO KaK HayKy O *KHUBOH MpPHUPOJE, HA3bIBATh MPU3HAKU KUBOTO,
CpaBHUBATh O0BEKTHI KUBOM U HEXXUBOU IIPUPOJIBI;

MEpPEeYnCHsiTh HUCTOYHUKM OWOJOTMYECKUX  3HAHMM, XapaKTepu30BaTh 3HAUEHUE
OMOJIOrMUECKUX 3HAHUH ISl COBPEMEHHOI 0 YesloBeKa, Ipodeccuu, cBs3aHHble ¢ Ouosiorueit (4—
5 mpodeccuii),

MPUBOJUTL TMpPUMEPHl BKiIada poccuiickux (B ToM umcie B. M. Bepnaackuii, A. JL.
UmxkeBcKkui) U 3apyOeKHBIX (B TOM uucie Apucrorenb, Teodpact, ['mnmokpar) ydEéHBIX B
pa3BuTHE OUONIOTUY;

UMETh MPECTaBJICHUE O BaXKHEHIIMX OMOJIOTMYECKUX MpOoIleccaxX U SIBICHUIX: MUTaHUE,
JbIXaHUE, TPAHCIIOPT BELIECTB, Pa3IpaKUMOCTh, POCT, pa3BUTHE, IBUKEHHUE, PA3MH O EHUE;

IPUMEHATh OMOJIOTUYECKHE TEPMUHBI U MOHATHS (B TOM YHUCIE: KUBbIE Teja, OMOJIOorus,
9KOJIOTHUS, LUTOJIOTUS, aHATOMHUS, (U3UOJIOrUs, OUOJOrMYecKas CHUCTEMaTHKa, KJIETKa, TKaHb,
Oopral, CHUCTe€Ma OpraHoOB, OpPraHHU3M, BUPYC, JABI)KEHUE, NUTaHUE, (OTOCHUHTE3, IbIXaHHE,
BBIICJICHUE, PA3ApaXKMMOCTh, POCT, Pa3MHOXKEHHUE, pa3BUTHE, Cpela OOUTAaHUS, MPUPOTHOE
COOOMIECTBO, MCKYCCTBEHHOE COOOINECTBO) B COOTBETCTBHHM C TOCTaBJICHHOW 3ajadeldl U B
KOHTEKCTE;

pa3nuyaTh MO BHEUIHEMY BUAY (M300paKeHMsIM), CXeMaM M OMHCAaHUAM JOsJIepHbIE U
SJIEPHBIE OPraHU3MBI, pPa3lUYHbIE OWOJIOTUYECKHE OOBEKTHI: PACTCHHUS, KHBOTHBIX, T'PHOBI,
JMMIIAHHUKH, OaKTepUH, TPUPOJHBIE U HCKYCCTBEHHBIE COOOIIECTBA, B3aUMOCBS3H OPraHU3MOB B



MPUPOTHOM M MCKYCCTBEHHOM COOOIIECTBaX, MpeacTaBuTeneii Gpyopsl u ¢payHbl TPUPOIHBIX 30H
3emiu, TaHAMAGTH TPUPOIHBIE U KYJIbTYPHBIE;

MPOBOJUTH OMKCAHUE OpraHu3Ma (pacTeHHUs, )KUBOTHOI'0) 11O 3a/IaHHOMY IIJIaHy, BBIIEJIATh
CYUISCTBEHHbIE TMPHU3HAKW CTPOCHUS U TPOIECCOB JKU3HEACATEIHHOCTH OPraHU3MOB,
XapaKTepU30BaTh OPraHU3MBbl KaK TeJa KUBOU MPHUPOJBI, IEPEUUCISITh OCOOCHHOCTH PACTeHHIA,
KUBOTHBIX, TPHOOB, JINIIAITHIKOB, OAKTEPUN U BUPYCOB;

packpbiBaTh MOHATHE O cpele oOuTaHus (BOJHOW, HA3€MHO-BO3IYIIHOM, MOYBEHHOW,
BHYTPHOPraHU3MEHHOMH ), YCIOBUSAX CPEAbl OOUTAHMUS;

NPUBOAUTH TPHUMEPHI, XapaKTepPU3YyIOIIHME MPUCIOCOOIEHHOCTh OPraHU3MOB K Cpefie
00UTaHMsI, B3aUMOCBSI3H OPraHU3MOB B COOOIIECTBAX;

BBIICJIATH OTJIMYUTEIbHBIC MPU3HAKU TPUPOTHBIX U MCKYCCTBEHHBIX COOOIIECTB;

apryMeHTHPOBAaTh OCHOBHBIC TPaBWJIA TOBEJCHHUS YEIOBEKA B TPUPOJAE W OOBSICHSITH
3HaueHHe MPUPOJOOXPAHHOM  JEATENbHOCTH  4YelIOBEKa, AaHAJIM3UPOBaTh  IJI00AJbHBIE
9KOJIOTUYECKUE POOIIEMBI;

PacKpbIBaTh POJIb OMOJIOTUHU B TPAKTUYECKON AESITETbHOCTU YETIOBEKA;

JIEMOHCTPUPOBATh HA KOHKPETHBIX MPHUMEPAX CBS3b 3HAHWUW OMOJOTHU CO 3HAHUSIMU IO
MaTeMaTHKe, MPEeAMETOB TYMaHUTAPHOTO IIUKJIA, PA3JIMYHBIMU BUJAMU UCKYCCTBA;

BBITIOJIHATH MPAKTU4YECKUe paboThl (MOMCK MH(OPMAIMU C MCIOJIH30BAHUEM PAa3TUYHBIX
HMCTOYHHUKOB, OMUCAHUE OPraHu3Ma IO 33JaHHOMY IJIaHy) U J1abopaTopHbie padoThl (paboTa ¢
MHUKPOCKOIIOM, 3HAKOMCTBO C pa3UYHBIMH CIIOCOOAMU HM3MEpPEHHs U CPaBHEHHsS >KUBBIX
00BEKTOB);

MPUMEHATh METOABbI OWOJoruu (HAOIIOACHHME, ONMHMCAHHME, KJIacCH(pHUKAIMsA, U3MEpPEHUE,
OKCIEPUMEHT): TTPOBOIUTH HAOIOICHHUS 32 OPraHU3MaMHy, OMUCHIBATh OMOJIOTUYECKHE OOBEKTHI,
MPOIECCHl M SIBIICHUS, BBIMOJHATH OHMOJOTMYECKH PHUCYHOK M HU3MEpPEHUE OMOJIOTMYEeCKHX
00BEKTOB;

BIAJCTh TpUEMamMu padOTHl C JIyMOW, CBETOBBIM M IU(POBBIM MHUKPOCKOMAMH TIpU
paccMaTpUBaHUU OMOJIOTUYECKUX 00bEKTOB;

coOJoIaTh TpaBWJa 0O€30MacHOro TpyJda Npu paboTe ¢ ydyeOHbIM M J1a00paTOPHBIM
000pyJI0BaHUEM, XHMHUYECKOW IIOCYIOH B COOTBETCTBHM C HHCTPYKIUSIMH Ha YPOKE, BO
BHEYPOYHOM JeSTEIbHOCTH;

UCIOJIb30BaTh MPHU BBHIMOJHEHUN y4e€OHBIX 3aJaHUI HAYyYHO-TIOMYJAPHYIO JIUTEPATypy IO
Ouooruu, CpaBoYHbIE MaTepUabl, pecypcsl UHTEepHeTa;

co37aBaTh MHCbMEHHBbIE M YCTHBIE COOOIEHHUS, WCIONIb3ys TOHATHUHHBIA ammapar
M3y4aeMoro pasjena OuoJIorum.

[IpenmeTHbIe pe3yabTaThl OCBOCHHS MPOrPaMMBI MO OWOJOTHMU K KOHILy OOydeHHs 6 6
Knacce:

XapakTepu30BaTh 0OTAHUKY KaK OMOJIOrMYECKyl0 HayKy, €€ pas3jieibl U CBSI3U C APYTUMU
HayKaMHu U TEXHUKOM;

MPUBOJIUTL MpPUMEPHI BKIaga poccuiickux (B Tom uyucie B. B. JlokyuaeB, K. A.
Tumupszes, C. I'. HaBammn) u 3apyOexHbix yu€HbIX (B ToM uucie P. I'yk, M. Manbnuru) B
pa3BUTHE HAYK O PACTEHUSX;

MPUMEHSTh OMOJIOrHYeCKUEe TEPMUHBI U TIOHSTHSI (B TOM YHCIIe: OOTaHMKA, PACTHTEIbHAS
KIIeTKa, pacTUTENbHAs TKaHb, OpPraHbl PacCTEHHI, CHCTEMa OPraHOB PACTECHHs: KOPEHb, Mmoder
MOYKa, JIMUCT, BUJAOW3MEHEHHBIE OpraHbl, I[BETOK, IUJIOM, CEMs, PACTUTEIbHBIA OpraHusM,
MUHEpajibHOE€ MUTaHUE, (OTOCUHTE3, [IbIXaHUWE, POCT, pa3BUTHE, pa3MHOKEHHE, KIIOH,
pa3apakMMOCTh) B COOTBETCTBHUHM C TIOCTABJICHHOM 3a7aueil U B KOHTEKCTE;



OINUCHIBATh CTPOCHHE M >KU3HEAESTEIBbHOCTh PACTUTEIBHOIO OpraHu3Ma (Ha NpuMepe
MIOKPBITOCEMEHHBIX MJIM LIBETKOBBIX): MOTJIOIEHUE BOJbl U MUHEPAJIbHOE MUTaHUE, (POTOCUHTES,
IbIXaHUE, TPAHCHOPT BEILECTB, POCT, PA3MHOKEHHE, Pa3BUTUE, CBSA3b CTPOCHHS BET€TaTUBHBIX U
TeHEPaTHUBHBIX OPIaHOB PaCTEHUH ¢ UX QYHKUUAMU;

pa3nuyaTh U OIMCHIBATh JKUBbIE M TIepOapHbIe AK3EMIUIAPHl PACTEHUH 110 3aJlaHHOMY
IUIaHy, YacCTH PACTCHHH IO H300pakeHUsM, CXeMaM, MOJENSAM, MYJSDKaM, penbedHbIM
Ta0IMLIaM;

XapaKkTepu30BaTh MPU3HAKN PAaCTEHHI, YPOBHU OpraHU3allii PacTUTEIBHOIO OpraHu3Ma,
4acTU PacTEHUM: KJIETKH, TKaHU, OpPraHbl, CHCTEMbI OPraHOB, OpPraHU3M;

CpaBHUBATh PaCTUTEIbHbIE TKAHU M OPraHbl PACTEHUN MEX]y COOOI;

BBIMOJIHATD MpPAaKTUYECKUEe M J1abopaTopHble PabOThl MO MOphoJOruM U (PU3HOJIOTHH
pacTeHuil, B TOM 4YHcie pabOThl C MHKPOCKOIOM C IOCTOSHHBIMH ((pUKCHpOBaHHBIMHU) H
BPEMEHHBIMHM MHUKpOIpenapaTaMy, UCCIeA0BaTeNIbCKUE pabOThl C UCIOIb30BAHUEM ITPUOOPOB U
UHCTPYMEHTOB LI (POBOI 1TabopaTopuy;

XapaKTepU30BaTh IMPOLECCHl JKU3HENEATEIbHOCTH pPACTEHUM: IMOIJIOIIEHUE BOABI H
MUHEpaJbHOE NUTaHUE, (OTOCHHTE3, JbIXaHUE, POCT, Pa3BUTHUE, CIOCOOBI E€CTECTBEHHOI'O U
HCKYCCTBEHHOTO BEr€TaTUBHOTO PpAa3MHOXKEHMs, CEMEHHOE pa3sMHOXEHUEe (Ha TmpuMmepe
MTOKPBITOCEMEHHBIX, UJIH LIBETKOBBIX);

BBISIBJISITh MPUYMHHO-CIIECTBEHHBIE CBSI3U MEXKIY CTPOEHHEM U (DYHKUUSIMU TKaHEH U
OpraHOB PACTEHM, CTPOCHHEM U JKU3HEIEATEIbHOCThIO PACTCHUH;

KJIacCU(UIIMPOBATH PACTEHUS M UX YACTHU 110 PA3HBIM OCHOBAHMSM;

OOBSACHATH POJIb PACTEHMH B IMPUPOAE U KHU3HM YeOBEKa: 3HaueHHe (POTOCHHTE3a B
IPUPOZE U B KHU3HHU YEJIOBEKA, OMOJOrMYECKOe U XO3sIMCTBEHHOE 3HAYCHHE BHJIOM3MEHEHHBIX
100eroB, X031HCTBEHHOE 3HAYCHNE BEr€TaTUBHOTO Pa3MHOXKECHHUS;

NPUMEHATh TOJlydYEeHHBbIC 3HAHUS /U1 BBIPAIIMBAHUS W PAa3MHOXKEHHS KYJBTYPHBIX
pacTeHui;

HCMOJIb30BaTh METOABl OMOJOTUU: MPOBOAUTH HAONIOAEHUS 32 PACTEHUSMHM, OMHCHIBATH
pacTeHus U X 4acTH, CTABUTH MpOCTei e OMOIOTHYECKHE OMBITHI U HKCIIEPHUMEHTHI,

cobmoaTh TpaBmiia Oe30MacHOro Tpyna mpu paboTe ¢ yueOHbIM U Ja0OpaTOPHBIM
000pyZOBaHUEM, XUMHMUYECKOW IOCYAOH B COOTBETCTBUM C MHCTPYKIMSIMU Ha ypOKe€ U BO
BHEYPOUHOM JeSITeIbHOCTH;

JIEMOHCTPUPOBaTh Ha KOHKPETHBIX NPUMEpPaxX CBSI3b 3HAHUU OMOJIOTMU CO 3HAHUSMH IO
MaTeMaTHKe, reorpaguu, Tpyay (TEXHOJIOTUN), IPEAMETOB T'YMaHUTAPHOIO LIMKIIA, Pa3InYHbIMU
BUJIaMU HCKYCCTBa;

BJIa/IeTh NpuéMaMu paboThl ¢ OMOIOrnuYecKoi nHpopManuen: GopMyIMpoBaTh OCHOBAHUS
JUIST W3BJICUEHUS M 0000meHuss WHQOpManuu H3 JBYX HCTOYHUKOB, IMPEOOPa3OBHIBATH
nH(pOpMAIMIO U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh IHUCbMEHHBIE U YCTHBIE COOOIIECHUS, HCIOJb3ys MOHATUHHBIA amnmapar
M3y4aeMoro pasjeiia OuoIoruu.

[IpeameTHble pe3ynbTaThl OCBOEHMS MPOrpaMMbl IO OMOJOrMM K KOHIy OOyueHHs 6 7
Knacce:

XapaKTepU30BaTh NPHUHIMIIEI KIacCU(UKAMU pacTeHUH, OCHOBHBIE CHCTEMaTHYECKHE
IpYNObBl  pacTeHWi (BOXOPOCIHHM, MXH, IUJIayHBI, XBOIIM, IallOPOTHUKH, TOJIOCEMEHHbIE,
MTOKPBITOCEMEHHBIE UJIH LIBETKOBHIE);



IPUBOAUTH MPUMEPHI BKJIana poccuiickux (B ToM uucie H. Y. Basunos, M. B. Muuypun)
u 3apyoexHbiX (B ToM umciie K. Jlunned, JI. [Tactep) yd€éHbIX B pa3BUTHE HAYK O PACTCHHSX,
rpubax, JuIIaiiHuKax, OaKTEepHIX;

IPUMEHATh OMOJIOTMYECKHE TEPMHHBI M IMOHATUS (B TOM 4Mcie: OOTaHUKA, YKOJIOTHUS
pacTeHui, MUKOJIOTHsI, OaKTEepHOJIOrHus, CHCTEMaTHKa, APCTBO, OT/ElN, Kacc, CEeMEHCTBO, Pol,
BHJI, KM3HEHHas (opMa pacTeHui, cpeqa OOUTAHHS, PACTHTEIHHOE COOOINECTBO, BBICIINE
pacTeHus, HM3IINE PACTEHMs, CIIOPOBBIE PACTEHHS, CEMEHHBIE pacTEHHs, BOJOPOCIH, MXH,
IUIayHBl, XBOIIM, TMalOPOTHUKH, TOJIOCEMEHHbIE, IOKPHITOCEMEHHbIE, OaKTepuu, TpHOBI,
JUIIAHHUKN) B COOTBETCTBHHM C TIOCTAaBJICHHOM 3a7auell U B KOHTEKCTE;

pa3nuyaTh ¥ ONUCHIBATH JKUBBIE U repOapHbIe HK3eMILIIPhl PACTEHH, YaCTH pacTeHUil Mo
M300pakeHUsM, CXeMaM, MOJeNsIM, MyJisbkaMm, penbedHbIM TaOnaumam, TpHOBI 1O
M300pakeHUSIM, CXeMaM, MyJishkaM, OaKTepHH M0 U300 PaKEHUSIM;

BBISIBJISITh IIPU3HAKU KJIACCOB IMOKPBITOCEMEHHBIX MJIM IIBETKOBBIX, CEMENHCTB JBYIO0IbHbIX
U OJJHOJOJIbHBIX PaCcTEHUM;

OIpeNeNsATh CUCTEMATUYECKOE I10J0KEHHE PACTUTEJBbHOIO OpraHu3Ma (Ha IpuMepe
MTOKPBITOCEMEHHBIX, UJIM LIBETKOBBIX) C IOMOLIbIO ONPEIEIUTENIbHON KapTOUKY;

BBIIIOJIHATh MpaKTHUECKHME U J1abopaTOpHble pabOThl IO CHCTEMAaTHKE pPacTEHUH,
MUKOJIOTUM W MHKPOOHOJIOTMM, B TOM 4YHCJIE PadOThl C MHUKPOCKOIIOM C IOCTOSIHHBIMU
(puxcupoBaHHBIMM) M BPEMEHHBIMM MHKpOIIpenapaTaMH, HCCIEA0BaTENbCKUE pPabOThl ¢
HCIIOJIb30BaHWEM ITPUOOPOB M HHCTPYMEHTOB IIU(PPOBOI JTAOOpaTOPHH;

BBIJICJIATh  CYIECTBEHHBIE IPU3HAKM CTPOCHMS M OKU3HEACATEIbHOCTH pacCTEHUil,
OakTepuii, rpruOOB, JTUIITAWHIKOB;

IPOBOJHUTH OIMCAHWE W CpaBHUBATh MEXIy COOOH pacTeHus, TpHObI, JIHIIARHUKH,
OaKTepuu 1o 3aJaHHOMY IIJIaHYy, JAeJIaTh BHIBOJbI HA OCHOBE CPaBHEHUS;

OIMCHIBATh YCJIIO)KHEHHE OpPraHU3aI[MH PACTEHUN B XOJI€ SBOJIIOLUU PACTUTEIBHOTO MUpA
Ha 3emiie;

BBISIBJIATH YEPTHl IPUCIOCOOJIIEHHOCTH pacTeHUil K cpele OOWTaHHs, 3HAYCHHE
9KOJIOTUYECKUX (PAKTOPOB I pacTeHU;

XapaKTepHU30BaTh PacTUTEIbHbIE COOOIIECTBa, CE30HHBIE M MOCTYNATENbHbIE W3MEHEHUS
PACTUTENBLHBIX COOOIECTB, PACTUTEIBHOCTD (PAaCTUTENbHBIN NOKPOB) IPUPOJHBIX 30H 3EMJIH;

HPUBOJUTH IPUMEPBI KYJIbTYPHBIX PACTCHUH M UX 3HAYEHHE B )KU3HU Ue€JIOBEKa, IOHUMATh
MIPUYHHBI U 3HATh MEPbI OXPaHbI PACTUTEIFHOTO MUPa 3eMIIH;

packpblBaTh pojb pacTeHUil, TpuUOOB, JHUINAWHUKOB, OakTepuil B IPUPOJHBIX
coo0111ecTBax, B X03sIMCTBEHHOM 1€ TEIbHOCTH YEIOBEKA U €ro MOBCEIHEBHON KU3HU;

JIEMOHCTPUPOBATh HA KOHKPETHBIX IpUMepax CBSI3b 3HAHUU 110 OUOJIOTUU CO 3HAHUSAMHU 110
MateMmaTuke, (Qusuke, reorpaduu, Tpyny (TEXHOIOrWHW), JUTEpaType, U MPEAMETOB
T'YMaHUTApHOT O LIMKJIA, Pa3IMYHBIMU BUAAMU HCKYCCTBA;

UCII0JIb30BaTh METOABI OMOJIOTHH: MTPOBOJUTH HAOIIOACHUS 32 PACTCHUAMH, OaKTEPUIMH,
rpubamMu, JMIIAHHUKAMH, ONUCBIBATH HMX, CTaBUTh HpPOCTEHIIME OWOJIIOTMYECKHUE OMBITHI U
9KCTIEPUMEHTHI;

coOroIaTh TpaBWiIa O€30MAacHOrO Tpyda Mpu padoTe ¢ ydeOHbIM U JTa0OpaTOPHBIM
000pyaOBaHMEM, XUMHUYECKOW IOCYAOH B COOTBETCTBHUM C MHCTPYKIMSAMHM Ha YPOKE U BO
BHEYPOUHOI 1€ATEIbHOCTH;

BIaseTh mnpuémamu paborel ¢ uHpopmanmen: GopMmyaMpoBaTh OCHOBAHHS I
U3BJICYCHUS U 00001IeHNS UHPOPMAIMHU U3 HECKOJbKHUX MCTOYHUKOB (2—-3), mpeoOpa3oBbIBATh
nHGOPMAIUIO U3 OJHOM 3HAKOBOW CHCTEMBIB JPYTYIO;



CO3/aBaTh IHUCHMEHHBIE W YCTHBIE COOOIICHUS, HWCIOJB3ysS MOHITHHHBIA armapar
M3y4aeMoro paszeia OHOJIOTHH, CONPOBOXAATH BBICTYIUIGHHWE TMpE3eHTAaleld ¢ y4eToM
0COOEHHOCTEH ayAUTOPUHN 00 yJaroITHXC .

[IpenmeTHBIE pPE3yNbTaThl OCBOCHHS MPOTPaMMbl MO OUONOTHH K KOHIy OOydeHus 6 &
Knacce:

XapaKTEepH30BaTh 300JI0THI0 KaK OMOJOrMYECKYI0 HayKy, e€ pa3zienbl U CBSI3b C JPYTUMHU
HayKaMH U TEXHUKO;

XapaKTepU30BaTh TMPHHIUIBI  KJIACCH(PHUKAIMKA OJKUBOTHBIX, BHUJ KaK OCHOBHYIO
CHCTEMAaTUYECKYI0 KaTEeropuio, OCHOBHBIE CHCTEMATHYECKHUE TPYIIIbI JKUBOTHBIX (MPOCTEHIIHE,
KHAIICYHOIIOJIOCTHBIE, TUIOCKUE, KPYIJble W KOJbYaThie YEPBH, YJICHHUCTOHOTHE, MOJUIFOCKH,
XOPIIOBBIE);

NPUBOANUTH MpUMeEphl Bkiaga poccuiickux (B Tom uucie A. O. Kosanesckuii, K. U.
Ckpsi6un) u 3apyoexsbix (B Tom uucie A. JleBenryk, X. KroBbe, D. I'ekkenb) yd€HBIX B
pa3BUTHE HAYK O )KUBOTHBIX;

NPUMEHATh OMOJOTMYECKHE TEPMHUHBI M TOHSATHS (B TOM YHCIE: 300JIOTHS, SKOJOTHS
KUBOTHBIX, JTOJIOTHS, Iajic0300JI0THs, CHCTEMAaTHKa, LAPCTBO, THII, OTPS, CEMEHCTBO, PO,
BUJ], )KUBOTHAs KJIETKA, )KUBOTHAsl TKaHb, OpraH >XUBOTHOT'O, CUCTEMBI OpPraHOB >KHBOTHOTO,
KUBOTHBI OpraHW3M, NHUTAHHE, JbIXaHHWE, POCT, Pa3BUTHE, KPOBOOOpAIICHHE, BBIICICHUE,
oropa, JIBIKEHHE, pa3MHO)KCHHE, MapTEeHOreHe3, pa3JApakuMOCTh, pedIeKc, OpraHbl YyBCTB,
MoBeJleHNe, cpela OOWTAaHMS, MPUPOJHOE COOOIIECTBO) B COOTBETCTBUHM C IOCTABIICHHOM
3ajJaueil U B KOHTEKCTE;

packpbIBaTh OOIIME MPU3HAKU KUBOTHBIX, YPOBHU OpraHU3all{ XUBOTHOTO OpPraHU3Ma:
KIIETKH, TKaHU, OPTaHbl, CHCTEMBI OPraHOB, OPraHU3M;

CPaBHUBATD KHUBOTHBIE TKAHHU U OPraHbl )KUBOTHBIX MEKIY COOOI;

OIMCBIBATh CTPOCHUE M KHU3HEACATENFHOCTh JKUBOTHOI'O OPraHU3Ma: OMOPY M JABMKEHHE,
NUTaHWE ¥ THIIEBapeHHE, JbIXaHHE M TPAHCIOPT BEUIECTB, BBIIACICHUE, PETYISIHI0 U
MOBEJICHUE, POCT, PAa3MHOKCHUE H Pa3BUTHE;

XapaKTepH30BaTh TIPOIIECCHI KHU3HEI S TSTBHOCTH KHBOTHBIX U3yYaeMbIX
CHCTEMAaTUYEeCKUX TPYII: JBUXCHUE, MHTAHUE, JbIXaHHE, TPAHCIOPT BEIIECTB, BBIJICICHHE,
peryIALuIo, HOBEIEHUE, POCT, Pa3BUTHE, Pa3MHOKEHUE;

BBISIBJIATh MPUYMHHO-CJIECTBEHHBIE CBSI3U MEXAY CTPOSHHEM, >KU3HEAESITeIbHOCTBIO U
cpenoit oOuTaHus KUBOTHBIX U3Y9aeMBbIX CHCTEMAaTHUECKUX TPYIIIT;

pa3nuyaTh W OIMCHIBaTh >KUBOTHBIX HM3y4aE€MBIX CHUCTEMATUYECKUX TPYII, OTICIbHBIC
OpraHbl M CHCTEMBl OpPraHOB IO CXEMaM, MOJEISIM, MYJISDKaM, pelbedHBIM Tabiaumam,
MIPOCTEUIINX — IO U300 PAKEHUSIM;

BBISBIISIT TPU3HAKKA KJIACCOB UJICHUCTOHOTMX W XOPIOBBIX, OTPSOB HAaCEKOMBIX W
MJIEKOITU TAIOLIHX

BBITIOJIHATh IMPAKTHYECKUE W JIA0OpaTOpHBIE padOThl MO MOPQOJIOTHH, aHATOMHH,
(U3MONIOTHUY U TTOBEACHHUIO )KUBOTHBIX, B TOM 4HKCJIe pabOThl C MUKPOCKOIIOM C MOCTOSHHBIMH
(pukcupoOBaHHBIMH) W BpPEMEHHBIMH MHKpOIpenapaTaMH, HCCIEI0BATEIbCKIE pPa0OTHl C
UCIOJB30BaHUEM MTPUOOPOB U MHCTPYMEHTOB (P POBOIL TabopaTopuw;

CpaBHUBATH MPEICTaBUTENCH OTIENbHBIX CHCTEMATHYECKUX T'PYMI >KUBOTHBIX U JIeNaTh
BBIBOJIBI HA OCHOBE CPaBHEHHS,

KJIacCcU (DUITMPOBATH )KUBOTHBIX HA OCHOBAaHHH OCOOCHHOCTEH CTPOCHUS;

OIMCHIBAThH YCIOKHEHWE OPraHU3alMy KUBOTHBIX B XOJI€ BOJIOIMH )KUBOTHOTO MHUpa Ha
3eMire;



BBISIBJIATH 4YEPTbl IPUCIIOCOOJIEHHOCTH JKMBOTHBIX K cpene OOuTaHus, 3HA4YCHUE
HKOJIOTUYECKUX (PAKTOPOB IJIsI )KUBOTHBIX;

BBISIBJIATH B3aMOCBSI3U JKUBOTHBIX B PHUPOJIHBIX COOOIIECTBAX, LIS MTUTAHUS;

yCTaHABIMBAaTh B3aWMOCBSI3M JKUBOTHBIX C PACTEHUSIMH, TIpuOamu, IHINAHHUKAMUA H
OaKTepusIMU B IPUPOJHBIX COOOIIECTBAX;

XapaKTEepPU30BaTh JKUBOTHBIX IPUPOAHBIX 30H 3€MJIM, OCHOBHBIE 3aKOHOMEPHOCTHU
pacrpocTpaHEeH!sl )KUBOTHBIX 110 IJIAHETE;

PacKpbIBaTh POJIb KUBOTHBIX B IPUPOTHBIX COOOIIECTBAX;

pacKpbIBaTh POJb JOMAIIHUX U HENPOAYKTHBHBIX KMBOTHBIX B JKM3HMU YEIIOBEKAa, POJb
MIPOMBICIIOBBIX KHUBOTHBIX B XO3SHCTBEHHOW JEATEIbHOCTH YEIOBEKa M €ro MOBCETHEBHOU
KHU3HU, OOBSICHSTH 3HaUEHHE )KUBOTHBIX B IPUPOJE U )KU3HU YETOBEKA;

UMETD MPEICTAaBICHUE O MEPONIPUATHUSAX 110 OXPAHE )KUBOTHOTO MUpa 3eMJIH;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MpUMepax CBA3b 3HAHUH M0 OMOJIOTUU CO 3HAHUSIMHU T10
MaTeMaTuke, (pusMkKe, XUMUHU, reorpapuu, Tpyny (TEXHOJIOTMH), MPEAMETOB I'yMaHUTapHOIO
[IUKJIOB, Pa3JIMYHBIMHI BUJJAMH UCKYCCTBA;

UCMOJb30BaTh METOAbl OMOJOrMM: MPOBOAUTH HAOMIOAEHUS 3a KUBOTHBIMHU, OINUCHIBATH
KUBOTHBIX, UX OPraHbl U CHCTEMbl OPIaHOB; CTaBUTh IPOCTEHINE OMOIOrMYECKHUE ONbITHl U
9KCIEPUMEHTHI;

co0ioaTh mpaBuiia O€30MIACHOTO TpyAa HpH pabore ¢ y4eOHbIM M J1aOOPAaTOPHBIM
o0opynoBaHMEM, XMMHYECKON MOCYAOW B COOTBETCTBHHM C WHCTPYKIHUSIMH Ha YPOKE M BO
BHEYPOUYHOI1 J1€ATEIbHOCTH;

BIAJCTh mpuéMamMu paboThl C HHPOpMANKEH: G(OPMYIUPOBATh OCHOBAHMS IS
W3BJICYCHUS U 0000MIeHNUS WHPOPMAIMH U3 HECKOIbKUX (3—4) HCTOYHUKOB, MPEOOPa3OBHIBATH
nH(OPMAITUIO U3 OTHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh IHUCbMEHHBIE U YCTHBIE COOOIICHUS, HCHONb3ysS MOHATUHHBIA ammapar
U3y4aeMoro paszesia OHOJIOTHH, CONPOBOXAATh BBHICTYIUIEHHWE Mpe3eHTalued ¢ y4éToM
0COOEHHOCTEH ayaUTOPUH 00YUaIOIIHXCSI.

[IpenmeTHBIE pe3ynbTaThl OCBOCHMS NMPOTPaMMbl MO OHMONOrMHM K KOHIy oOydeHus 6 9
Knacce:

XapaKkTepu3oBaTb HAayKd O 4YeJlOBEeKe (aHTPOMOJIOTHIO, AaHAaTOMHUIO, (DPU3HOJIOTHIO,
MEIULUHY, TUTHEHY, DKOJIOTHUIO YeJIOBeKa, TMCHUXOJIOTHUI0) U UX CBA3M C JPYTMMHU HayKaMu U
TEXHUKOM;

OOBSCHATH MOJOKEHUE YEJIOBEKa B CHCTEME OpraHMYECKOro MUpa, €ro MPOUCXOXKIECHUE,
OTJIMYUS YEJIOBEKA OT )KUBOTHBIX, IPUCIIOCOOJIEHHOCT K Pa3JIMUYHbIM 3KOJOTHUYECKUM (aKTopam
(uenoBedecKue packl U aJalTUBHbIE TUIIBI JIFOJEH), POACTBO YEIOBEUYECKUX PaC;

IPUBOAUTH NPUMEPBI BKJIaga poccuiickux (B ToM uucie M. M. Ceuenos, U. I1. I1aBnos, 1.
N. Meunukos, A. A. Yxrtomckuii, I1. K. Anoxun) u 3apyoexubix (B ToMm uucie VY. 'apseit, K.
bepnap, JI. Ilactep, Y. JlapBuH) y4€HBIX B pPa3BUTHE MPEACTABICHHUN O IPOMCXOXKICHHH,
CTPOCHUU, )KU3HENIEATETbHOCTH, IOBEJIEHUH, SKOJIOTHH YEIOBEKa;

MPUMEHSTh OMOJIOTMYECKHE TEPMHUHBI U MOHATHS (B TOM YHKCJE: [HUTOJOTHS, TUCTOIOTHS,
aHaTOMHUSl 4YeJOBEKa, (PM3UOJIOTHS 4YeOBEeKa, T'MTHMEeHAa, aHTPOMOJOTHs, AKOJOTHs YeJIOBEKa,
KJIETKa, TKaHb, OpraH, CUCTEMa OPraHoOB, IMTAHUE, AbIXaHHUE, KPOBOOOpa llIEHHE, OOMEH BEIIECTB
U TIpEeBpallleHNe DHEPruu, ABU)KEHUE, BBIJEIEHUE, POCT, pa3BUTHE, NTOBEACHHUE, Pa3MHOKEHHUE,
pa3apakMMOCTh, PEryJssiius, TOMeOocTa3, BHYTPEHHSS cpela, UMMYHUTET) B COOTBETCTBHH C
MOCTaBJICHHOM 3a7auell U B KOHTEKCTE;



MPOBOJUTH OMHUCAHUE IO BHEIIHEMY BUAY (M300paKeHHIO), CXeMaM OOIIHMX MPHU3HAKOB
OpraHv3Ma 4YeloBeKa, YPOBHEH ero OpraHu3allid: KJIETKH, TKaHU, OpraHbl, CHCTEMbI OPraHOB,
OpraHu3M;

CpaBHUBATDH KJIETKH Pa3HBIX TKaHEW, IPyNN TKaHEH, OpraHbl, CHCTEMbI OPTaHOB YEIOBEKA;
MIPOIIECCHI )KU3HEACITEIbHOCTH OPraHU3Ma YeJIOBeKa, 1eNaTh BEIBOJIBI HA OCHOBE CPAaBHEHHS,

pa3nuyaTh OMONOTMYECKH AaKTHBHBIC BeIIeCTBA (BUTAMHHBI, (EPMEHTHI, TOPMOHBI),
BBISIBIISITH UX POJIb B MpoIiecce 0OMEHa BELIECTB U MPEBPAILECHUS SHEPrHH;

XapaKkTepu30BaTh OMOJOTHYECKHE MPOIEeCChl: OOMEH BEIIECTB M MpEeBpalleHHe >HEepPruH,
MUTaHue, JbIXaHHEe, BbIIeJIEHUE, TPAHCIOPT BEIECTB, JABM)KEHUE, POCT, Peryssiuus (yHKIHA,
UMMYHHUTET, TOBECHNE, Pa3BUTUE, PA3MHOKEHUE YETIOBEKa;

BBISIBJIATh MPHUUMHHO-CIICICTBEHHBIE CBA3M MEXAY CTPOCHHEM KJIETOK, OPTaHOB, CHCTEM
OpPraHoB OpraHuM3Ma 4YeloBeKa M UX (DYHKIMSIMH, MEXKIY CTPOCHUEM, KU3HEIEATEIbHOCTHIO U
cpenoil oOuTaHUS YeIOBEKa;

IPUMEHATh OMOJOrMYECKME MOJAENU JJis BBIIBICHUS OCOOEHHOCTEH CTPOEHHS W
(YHKIIMOHUPOBAHUSI OPIaHOB U CUCTEM OPraHOB YEJIOBEKA;

OOBSCHATh HEHPOTyMOPAJIbHYIO PETyJSLHUIO0 MPOLECCOB KU3HENESITEIbHOCTH OpraHu3Ma
YeNI0BEKa;

XapaKTepu30BaTh U CPaBHUBATH 0€3YCIIOBHBIE U YCIOBHbIE pe(IeKChl, HACIEICTBEHHBIE U
HEHACJIe/ICTBEHHbIE MPOrpaMMbl IOBEIEHUS, OCOOCHHOCTH BBICUIEH HEPBHOH [EeATEIbHOCTH
YeNnoBeKa, BUIbI MOTPEOHOCTEW, MaMATH, MBIIUICHHUS, PEYH, TEMIIEPAaMEHTOB, SMOIIHMH, CHA,
CTPYKTYpY (DYHKIIMOHANBHBIX CHCTEM OpraHW3Ma, HAIPABJICHHBIX HA JOCTH)KEHHE TMOJE3HBIX
MIPUCIIOCOOUTENLHBIX PE3yIbTATOB;

pa3nuyaTh HaclEICTBEHHBIC M HEHACIEACTBEHHbIC (MH(EKIMOHHbIC, HEMH(EKINOHHbIE)
3a00J€BaHUsl YEJIOBEKa, OOBSICHATH 3HAUYECHHE Mep NPOPUIAKTUKH B MPEAyHpPEKICHUH
3a00J1€BaHUI YEJIOBEKa;

BBIMIOJIHATh TpaKTUYeCKue U JabopaTopHble pabOThl MO MOpGOJIOTUH, aHATOMUH,
¢bu3nonoruy M MOBEICHUIO YelIOBeKa, B TOM 4Hciie paboThl ¢ MUKPOCKOIIOM C MOCTOSHHBIMU
(puxcupoBaHHBIMM) W BpPEMEHHBIMH MHKpOIpernapaTaMH, HCCIeI0BaTelIbCKe pPadOThl ¢
UCIOJIb30BaHUEM MTPUOOPOB U HHCTPYMEHTOB I POBOIL TabopaTopuy;

pemaTh KayeCcTBEHHbIE W KOJIMYECTBEHHBIE 3a/layd, MCIOJb3ys OCHOBHBIE IOKa3aTelH
3/I0pOBBS YENIOBEKa, IPOBOAUTH PAacuEThl U OLIEHUBATH MOJTYYEHHbIE 3HAUCH U,

apryMeHTHPOBaTh OCHOBHbIE IPHUHLHUIIBI 340pOBOro 00pa3za KU3HU, METOJbI 3aLIUThl U
YKpEIJIEHUs] 3/0pOBbsl UEJIOBEKa: CcOAJaHCUPOBAHHOE MHUTAHMUE, COOJIIOJIEHHUE INPaBUJI JIMYHOU
TUTUEHBI, 3aHATUS (U3KYJIBTYpOoH U CHOPTOM, palMOHalbHAs OpraHu3alus TpyAa M
IIOJTHOLIEHHOT'0 OT/IbIXa, HO3UTUBHOE SMOLIMOHAJIbHO-IICUXUYECKOE COCTOSHUE;

UCMOJb30BaTh NMPUOOPETEHHBIE 3HAHUSA M YMEHMsS JUIl COOJIIOJIEHUS 370pOBOro obpasa
KU3HU, COATaHCHPOBAHHOIO MHUTAHMS, (PU3MUECKON aKTUBHOCTH, CTPECCOYCTOMYUBOCTH, AJIS
WCKJIFOUCHHS BPEIHBIX MPUBBIYEK, 3aBHCUMOCTEI;

BIaIeTh NpuéMaMu OKa3aHHUS TIEPBOM IMOMOINM YENOBEKYy IMpH TOTEpe CO3HAHUSA,
COJJHEYHOM U TEIJIOBOM YyJape, OTPaBJICHWH, YTOIUICHWU, KPOBOTEUEHUHU, TPaBMaxX MSITKHX
TKaHEH, KOCTE! CKeNeTa, OpraHoOB UyBCTB, 0KOTaX U OTMOPOXKEHHUSAX;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX IpUMEpax CBs3b 3HAHUM HayK O YEJIOBEKE CO
3HAHUSIMU TIPEIMETOB E€CTECTBEHHO-HAYYHOI'0 U T'YMaHUTAPHOI'O ILIMKJIOB, Pa3JIMYHBIX BHUIOB
HCKYCCTBa, TEXHOJIOT'MH, OCHOB O€30MaCHOCTH U 3aIUThl POTUHBL, (PU3NYECKON KYIbTYPHI;



UCIIOJIb30BAaTh METO/BI OMOJIOTHU: HAOMIOAATh, U3MEPATh, ONMCHIBATH OPraHU3M YEIOBEKa
U TPOLECCHl €ro KHU3HEACATeIbHOCTH, MPOBOAUTH MPOCTEHIIME WUCCIEeNIOBaHUS OpraHu3Ma
YeNnoBeKa U OOBSICHATD UX PE3YJIbTATHI,

coOJII0IaTh TpaBHJia O€30MacHOro TpyAa NpH paboTe ¢ y4eOHBIM M JIAOOPATOPHBIM
o0opynoBaHMEM, XMMHYECKON MOCYAOW B COOTBETCTBHHM C WHCTPYKIHUSIMH Ha YPOKE M BO
BHEYPOUHOI1 1eATeTbHOCTH;

BIaseTh mpuéMamMu paboTel ¢ wuHpOpMmammen: (GopMyIHpoBaTH OCHOBAHHS IS
U3BJICYCHUS U 00001IeHNs HHPOPMAIIMU U3 HECKOJIBKUX (4—5) MCTOYHUKOB; MPEOOPa30OBHIBATh
MH(POPMAIIUIO M3 OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh IHUCHMEHHBIC W YCTHBIC COOOIICHUS, WCIOJBb3ys MOHITUHHBIA armmapar
W3YYEHHOTrO pasjeia OHOJIOTMH, CONPOBOXKIATH BBICTYIUIGHHE MPE3EHTAUEH C Yy4EToM
0COOEHHOCTEH ayAUTOPUHU 00 yJIarOITHXCSI.



TEMATHYECKOE IINTAHUPOBAHUE

5 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
HaunmeHnoBaHue pa3iesioB H TeM (undposbie)
Ne n/m KonrTpouabubie | IIpakTHyeckue
NMPorpamMmabl Bcero oOpa3oBare/ibHbIE
padoThbI padoThbI
pecypchbl
1 buonorus — Hayka 0 JKHBOU NpUpoOJE 4 Brbmiorexa LIOK
https://m.edsoo.ru/7f413368
2 MeTobl U3ydeHuUs )KUBOU TPUPOIbI 4 1 Bubmmorexa [OK
https://m.edsoo.ru/7f413368
3 Opranu3Mbl — TeJla JKUBOU IPUPOABI 10 1.5 Bubmiorexa LIOK
https://m.edsoo.ru/7f413368
bubmoteka [JOK
4 Opranu3Mbl 1 cpeia OOUTaHUs 6 0.5 hitps:/m.edsoo.ru/7f413368
bu6mmoreka [JOK
: Hpupozisie coobectsa 6 0> https://m.edsoo.ru/7f413368
6 JKuBast mpupona u yeaoBek 3 Brbmiorexa LIOK
https://m.edsoo.ru/7f413368
7 PesepBHOE Bpems 1 Bubmmorexa [OK
https://m.edsoo.ru/7f413368
OBUIEE KOJIMYECTBO YACOB I10 34 0 35

ITPOTPAMME




6 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaunmeHnoBaHue pa3iesioB H TeM (uudposbie)
Ne n/m KonrTpoabnbie | IIpakTHyeckue
NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
1 P N 3 15 bu6moreka [JOK
ACTHTCIILHDI Opraism ' https://m.edsoo.ru/7f4148d0
) CtpoeHue u MHOT000pasue 11 35 bubmotexa [JOK
MOKPBITOCEMEHHBIX PaCTEHUM ' https://m.edsoo.ru/7f4148d0
3 KusHenesaTenbHOCTh paCTUTEIBHOI O 14 3 bubmuoteka LIOK
opranusma https://m.edsoo.ru/7{f4148d0
4 p 1 bu6moreka [JOK
CSCPBHOE BpENt https://m.edsoo.ru/7f4148d0
OBIIEE KOJIMYECTBO YACOB I10 34 0 2

I[TPOTPAMME




7 KJIACC

KosauyecTBo yacoB DJIeKTPOHHbBIE
HauMeHoBaHUe pa3aeiioB M TeM nudpoBbIe
Ne n/m P KonrTpoabnbie | IIpakTHyeckue (mupp )
NPOrpaMMsl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
| C . 3 . . 19 45 bu6moreka [JOK
HCTEMATIHCCKHE TPYITIBL pACTCHI ' https://m.edsoo.ru/7f416720
2 PasButHe pacTuTenp,HOro Mupa Ha 3emie 2 bubmorexa [OK
P P https://m.eds00.ru/7f416720
3 PacTenus B IpupOaHBIX COOOIIECTBAX 3 bubmorexa TIOK
PUpOA - https://m.eds00.ru/7f416720
4 Pacte ellOBEK 3 bu6moreka [JOK
TEHUSA U YEJI0B
https://m.edsoo.ru/7f416720
bu6mmoreka [JOK
5 T'puo6sL. JI 7 .b 7 2
PUDBL SHIIAHHHKH. HaKTepii https://m.eds00.ru/7f416720
OBHIEE KOJIMYECTBO YHACOB I10
1 34 0 6.5

I[TPOTPAMME




8 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
No 11/ HaumeHoBaHue pa3nesnoB 1 Tem Konrponsnsre | Mpaxruseckse (uugposbie)
NMPorpamMmabl Bcero oOpa3oBarejibHbIE
padoThI padoThI pecypesI

. bubmioreka [IOK
! AKMBOTHBH OpramisM 4 05 https://m.edscL)Io.ru/7f4l8886

) CTpoeHHE U KU3HEACITEIBHOCTh OpraHu3Ma 2 3 bu6mmoreka [JOK
JKUBOTHOT'O https://m.edsoo.ru/7f418886

3 OCHOBHBIE KaTETOPUU CUCTEMATUKHU | bubmotexa [JOK
JKHBOTHBIX https://m.edsoo.ru/7f418886

4 OIHOKJIETOYHBIE KUBOTHBIC - TPOCTEH N E 3 1 bubmorera IIOK
https://m.edsoo.ru/7f418886

5 MHOTrOKIeTOYHBIC KUBOTHHIE. ) | bu6mmoreka [JOK
KumeuHnononocTHbIS https://m.edsoo.ru/7f418886

6 IInockue, kpyrible, KOJIb4aThIE YEPBU 4 1 BruGmorexa LIOK
https://m.edsoo.ru/7f418886

7 UnenucroHorue 6 1 bubmioreia LIOK
https://m.edsoo.ru/7f418886

bubmioreka [IOK
8 Monmocic 2 05 https://m.edsoo.ru/7f418886

9 Xopaossie | bu6mnoreka [JOK
https://m.edsoo.ru/7f418886

bu6mmoreka [JOK
10 PeiGEr 4 ! https://m.edsi.ru/7f418886

11 3eMHOBOTHEIE 3 bubmorexa TIOK

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




bu6mmoreka [JOK

12 Hpecntikaromecs . https://m.edsoo.ru/7{418886
bu6mmoreka [JOK
13 Hrer 4 ! https://m.edsc]i.ru/7f41 8886
14 MiekonuTaromue 7 1 bubmorexa [OK
https://m.edsoo.ru/7f418886
15 Pa3BuTHE )XKMBOTHOIO MUpa Ha 3emiie 4 0.5 Bubmmorexa [OK
https://m.edsoo.ru/7f418886
16 JKuBoTHBIE B TPUPOAHBIX COOOIIECTBAX 3 bubmorexa TIOK
https://m.edsoo.ru/7f418886
17 JKuBOTHBIC 1 YETIOBEK 3 bubmiorexa IOK
https://m.edsoo.ru/7f418886
18 Pe3epBHOE Bpems 2 Bubmorexa LIOK
https://m.edsoo.ru/7f418886
OBLIEE KOJIMYECTBO HACOB I10 63 115

I[TPOTPAMME




9 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaumenoBanue pa3aejoB M TEM mudposwIe
Ne n/m P KonrTpouabnbie | IIpakTHyeckue (mupp )
NMPorpamMmabl Bcero oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
| q 6 . . 3 bu6moreka [JOK
cI1oBe HOCOHHAILHBIT BHA https://m.edsoo.ru/7f41aa8c
2 CTpyKTypa opraHn3Ma JeaoBeKa 3 1 bubmorexa [OK
ThyKTYpa op https://m.edsoo.ru/7f41aa8¢c
3 HetiporymopaibpHas perysius 8 0.5 bubmorexa OK
POTyMOp pery it ' https://m.edsoo.ru/7f41aa8¢
bubmoteka [JOK
4 Onopa u ABiKeHHe > 2 https://m.edsoo.ru/7f41aa8¢c
bu6mmoreka [JOK
B 4 .
> HYTPEHIDIL Cpela Oprafsma 0-5 https://m.edsoo.ru/7f41aa8c
bu6moreka [JOK
6 Kposoodpamenne 4 1.5 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
7 Hixatie 4 ! https://m.edsoo.ru/7f41aa8¢c
g yrrarie cBAPEIIE 6 | bu6moreka [JOK
ATaHUE U [TUIIEBAPEHN
tesap https://m.edsoo.ru/7f41aa8c
9 OOMEH BEIIECTB U MIPEBpAllEHIE DHEPTUU 4 1.5 bubmorexa [OK
= pbeppatit p ) https://m.edsoo.ru/7f41aa8¢c
bubmoteka [JOK
10 K 5 2
ok https://m.edsoo.ru/7f41aa8¢c
b K
11 Brinenenne 3 1 nomorexa 1O

https://m.edsoo.ru/7f41aa8c




bubmuorexa LIOK

12 P 5 0.5
NHOREITHE 1 pRie https://m.edsoo.ru/7f41aa8¢c
bubmmoreka [IOK
1.
13 Oprassl 4yBCTB U CEHCOPHBIE CHCTEMBI 5 5 s/ edlsoo ru/7E4 Laasc
bubmmorexa [IOK
“ Hosexere 1 e 0 ! https://m.edsoo.ru/7f41aa8¢c
15 q 3 bubmmorexa [IOK
TOPER T OfpyoT e https://m.edsoo.ru/7f41aa8c
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 15
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