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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo OWMOJIOTMM Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS COCTaBJICHA Ha
OCHOBE TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHON IpOrpamMmbl
OCHOBHOro o0miero ob6paszoBanus, npeactaBieHHbIx B ®I'OC OO0, a Ttaxxke deaepanibHON
paboueit mporpaMmbl BOCIIUTAHMUSL.

[IporpamMa 10 OuoJOrMHM HampaBieHa Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOH
IPaMOTHOCTH OOYYarOIUXCs U OpPraHU3alMi0 N3y4eHUs] OMOJIOTHH HA JIEeATEIIbHOCTHOW OCHOBE.
B mporpamme 1no OMOJIOTMU YUYMTBHIBAIOTCS BO3MOXKHOCTH y4eOHOro MpeiMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO k mIaHUPYEMBbIM JUYHOCTHBIM WU METAIPEIMETHBIM pe3ysbTaTaM
o0y4YeHHs, a TaKXKe peaju3alisi MEXIPEJAMETHBIX CBS3€H €CTECTBEHHO-HAyYHBIX Y4EOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs.

B mporpamme mo OMOJOrMM OHPEIENSIOTCS OCHOBHBIC €M H3YyYeHHs] OHUOJIOTMM Ha
YPOBHE OCHOBHOT'O 00IIEro 0O0pa3oBaHus, INIAHUPYEMBIC PE3yJIbTaThl OCBOCHHS MIPOTPAMMEI 110
OWoNoTHU: JUMYHOCTHBIE, METaNpeIMeTHbIe, TMpeaMeTHble. [IpeaMeTHble IIaHupyeMble
pe3yibTaThl JaHbl JUI KaX10T0 rojla U3y4eHus OHOJIOTUH.

Buonorus pa3zBuBaeT NpeacTaBiCHHsI O MMO3HABAEMOCTH JKMBOM NPHUPOJBI U MeTojxax €&
MIO3HAHUS, TIO3BOJIIET COPMHUPOBATH CUCTEMY HAyUHBIX 3HAHHA O KUBBIX CHCTEMaX, yMEHUS MX
NOJy4aTh, MPUCBAMBATH U IPUMEHATH B )KU3HEHHBIX CUTYAIIHsX.

buonornueckass moaroroBka oOecreyuBaeT IOHMMaHHE OOYYaIOUIMMMCA HayYHBIX
IOPUHIUIIOB YeJIOBEYECKON JEsITEeIbHOCTH B IPUPOJE, 3aKJIAJbIBAET OCHOBBI 3KOJIOTMYECKOMH
KYJIBTYpBbI, 340pOBOIro 00pa3a >KM3HH.

LensimMu n3yueHus GMOJIOTMHM HA YPOBHE OCHOBHOT'O 00IIIETO 0Opa30BaHUS SBIISIIOTCS:

dopMHpoBaHHE CHUCTEMBl 3HaHMH O NpPU3HAKaX M Tpoleccax KHU3HEACATEIbHOCTH
OMOJIOTHYECKUX CUCTEM Pa3HOIO YPOBHS OpTraHU3alNH;

dbopMHUpOBaHHE CHUCTEMBbI 3HAHUH 00 OCOOEHHOCTSX CTPOCHHS, KU3HEIEATEITbHOCTH
OpraHu3Ma 4eJoBeKa, YCIOBUSAX COXPAHEHHS €To 3/10pPOBbS;

dopMHpoBaHHE YMEHHH MPUMEHATh METOJbl OHOJIOrMYECKOW HayKd I H3yYeHHS
OMOJIOTMYECKUX CUCTEM, B TOM YHCIIE OPraHU3Ma YellOBeKa,

dbopMHpoBaHHE YMEHHH HCIIOIB30BaTh WH(POPMALUIO O COBPEMEHHBIX IOCTIDKEHHSX B
oOnactu Ouosoruu JUisi OOBSICHEHMsSI TPOLECCOB W SBJIEHUN IKMBOW MNPUPOABI U
KHU3HEIEeATEIbHOCTH COOCTBEHHOI'O OpraHu3Ma;

dopmHpoBaHHE YMEHUH OOBACHATH pPOJIb OUOJOTHMM B TPAKTHUYECKOW JEATETbHOCTH
JOJIeH, 3HaYeHWe OMOJOTUYECKOTO Pa3HOooOpa3usi Jis COXpaHEHUs Ouocqepsl, MOCIeACTBUS
JeSITEIbHOCTH YeJIOBEKa B MIPUPOJIE;

(dopMHpOBaHUE KOJOTMYECKON KYIbTYPHI B LIETSX COXPaHEHHsI COOCTBEHHOTO 370POBBS U
OXPaHbl OKPY’KaIOIIeH Cpebl.

JlocTuxkeHue 1eael nmporpaMMbl M0 OMOJIOTHHM OOECTIEYUBAETCS PEHICHHEM CIeIYIOIINX
3ajgad:

npuoOpeTreHre 00yJaroUMMHCA 3HAHUN O KUBOW MPUPOJIE, 3aKOHOMEPHOCTSX CTPOCHUS,
KHU3HEIEATEIIbHOCTH U Cpeoo0pa3yroliel pojii OpraHu3MOB, YeJIOBEKe Kak OMOCOLMAIbHOM
CYILECTBE, O POJIM OMOJIOTUYECKON HAYKH B MPAKTUYECKOU EATEIbHOCTH JIFOIEH;

OBJIaJICHUE YMEHUSIMH TPOBOAMUTH HCCIEAOBAaHUS C HCHOJIb30BAaHUEM OHOJIOTHYECKOIO
000py0BaHUs M HAOIOZCHHUS 32 COCTOSSHUEM COOCTBEHHOTO OpraHu3Ma;

ocBoeHME TpUEMOB pPabOThl ¢ Ouomoruueckoil wuHpopmanuend, B TOM UYHCIE O
COBPEMEHHBIX JOCTHKEHHUAX B 00JaCTH OMOJIOTUH, €€ aHAJIU3 U KPUTUYECKOE OLICHUBAHUE;



BOCIIUTAHWE OWOJIOTUYECKA M OKOJIOTUYECKA TPAMOTHOH JIMYHOCTH, TOTOBOH K
COXPAHEHHIO COOCTBEHHOTO 37I0POBBS 1 OXPAHBI OKPYKAIOIICH CPEIIbI.

OO01ee 9nCIIO 4acoB, OTBEACHHBIX ISl U3YUEHUsT OMOJIOTHH, COocTaBisieT 238 4acoB: B 5
kiacce — 34 vaca (1 gac B Henento), B 6 kiacce — 34 vaca (1 gac B Henenio), B 7 kiacce — 34 gaca
(1 gac B Henmemto), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 vacos (2 yaca B
HEJICTIIO).

[Ipennaraemplii B mporpaMMe 1Mo OWOJIOTHH TEpPEeYeHb JTa0OPATOPHBIX U MPAKTHYCCKHX
paboT SBIIsIETCS PEKOMEHIATEIbHBIM, YIUTENb JIeTaeT BEIOOp MPOBEACHUS J1a00paTOPHBIX padoT
U ONBITOB ¢ YY€TOM  HWHAMBHIYalIbHBIX OCOOCHHOCTEH  OOy4YarommMXCs,  CIUCKa
OKCIIEPUMEHTATBHBIX 3aJaHUM, TPEIaracMblXx B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO
9K3aMeHa 10 OMOJIOTHH.



COJAEP)KAHUE OBYYEHUA

5 KUIACC

1. bBuoJorusi — HayKa 0 )KUBOM nmpupoje

[Tonsatue o >xu3Hu. llpu3Haku >XKMBOro (KJIETOYHOE CTPOCHHE, IHUTAHUE, JbIXaHMUE,
BBIJICJIEHUE, POCT M Apyrue npusHaku). OObeKThl KUBOW U HEKUBOW MPUPOIBI, UX CPAaBHEHHE.
JKvBas u HexXUBas pUPOJA — €IUHOE LIENOE.

buonorus — cucrema Hayk o kuBOH npupoje. OCHOBHbIE pa3zienbl Ouonoruu (0oTaHuka,
300JI0THsI, KOJIOTUS, LIMTOJIOTUS, aHAaTOMusA, (¢u3noiorus u Jpyrue paszensl). [Ipodeccun,
CBsI3aHHBIC C OMOJIOTHEH: Bpad, BETEpUHAp, MCUXOJIOT, arpOHOM, XHUBOTHOBOJ U japyrue (4-5
npodeccuit). CBs3b OHONIOTUU C APYTUMH HayKamH (MaTeMaTuka, reorpadus u Ipyrue HayKH).
Posnp Guosioruy B mo3HaHUM OKPY’KAIOLIEr0 MUPA U IMPAKTUYECKOH 1S TeIbHOCTH COBPEMEHHOIO
4eJI0BeKa.

Kabuner Omonoruu. IlpaBuna moBeaeHuss u paboTel B KaOWHETE C OHMOIOTHYECKUMHU
npuOopaMu U HHCTPYMEHTaMHU.

buonoruyeckne TepMUHBI, MOHATUS, CUMBOJbI. MCTOUHMKHM OMOJIOrMYECKMX 3HAHUH.
[Touck wuHpOpMALMU C HUCHOJIB30BAHUEM pPAa3IMYHBIX HCTOYHHUKOB (HAayYHO-IOIMYJIIpHAS
JauTepaTypa, clipaBOuYHUKU, IHTEpHET).

2. MeToabl u3yyeHus ;KMBOI MPHUPOIbI

Hayunble MeTOAbl M3ydeHHUs XUBOW NPHUPOJBL: HAOMIOIEHUE, HKCIEPUMEHT, OMHCAHUE,
u3Mepenue, kinaccupukanus. [Ipasuna paboTsl ¢ yBeIUUUTEIbHBIMU IPUOOPaMHU.

Meron omnucanuss B Ouonoruu (HArJIAIHBIN, CIIOBECHBIM, cXxeMmaruueckuii). Meroxg
u3MepeHus: (MHCTpyMEHThl u3MepeHus). HaOmroneHne u 3KCHEpUMEHT KakK BEIyLUE METO]IbI
6uonoruu.

Jlabopamopuvie u npakmuueckue papomaot

N3ydenue nabopaTopHOro o0Opyn0BaHUs: TEPMOMETPHIL, Bechl, yamku [lerpu, npobupku,
MeH3ypkH. [IpaBuna paboThl ¢ 060py1I0BaHUEM B ILIKOJIBHOM KaOUHETE.

O3HakoOMJIEHHE C YCTPOWCTBOM JIYIbl, CBETOBOI'O MHUKPOCKOIIA, MpaBmiia paboThl C HUMHU.

O3HakoOMJIEHHE C pPACTUTEIbHBIMH M JKUBOTHBIMU KJETKaMH: ToMaTa M apOysa
(HatypaibHble Tpenapatsl), UHQY30puu Typenbkd U TUAPHI (TOTOBBIE MHUKPOIpPENaparhl) C
MOMOMUIBIO JIYTIBI U CBETOBOI'O MUKPOCKOIIA.

IKCKypcuu unu 6udeoIKCKypcuu

OgnajieHre METO1aMU U3y4eHHUs )KUBOM MPUPO/IbI — HAOIIOIEHUEM U 3KCIIEPUMEHTOM.

3. Opranu3Msl — TeJIa ;KUBOW NMPHPOABI

[Tonsitue 06 opranusme. JlosnepHble U sepHble opraHu3Mbl. KieTka m e€ OTKphITHE.
Knerounoe crpoenue opranusmoB. Llurosmornsa — Hayka o kierke. Kierka — HauMmeHblas
€AVHMIIA CTPOCHHUS M IKU3HEAEATEIbHOCTH OPraHU3MOB. YCTPONCTBO YBEJINYUTEIBHBIX
npuOOpoB: Jynbl U MUKpockona. CTpoeHHe KJIETKH IMOJ CBETOBBIM MHKPOCKOIIOM: KJIETOYHAs
0007109Ka, IUTOIIIIA3Ma, SIPO.

OOHOKIJIETOUHBIE W MHOTOKJIETOYHBIE OpraHu3Mbl. KileTkM, TKaHH, OpraHbl, CHUCTEMBI
OpraHoB.

KuznenestenbHOCT,  OpraHu3moB.  OCOOEHHOCTM ~ CTPOEHHS W IPOLECCOB
KU3HEACSITEIbHOCTH Yy PACTEHUM, )KUBOTHBIX, OaKTepuil ¥ rpuloB.

CBolicTBa OpraHuM3MOB: NUTaHWE, [bIXaHUE, BBIACICHUE, ABW)KECHHE, Pa3MHOXKECHHUE,
pa3BUTHE, Pa3IPAXKUMOCTb, IPUCTIOCOOTEHHOCTh. OpraHu3M — eMHOE LENIOe.



PaznooOpa3ue oprann3MoB u uX Kiaccudukaius (TaKCOHBI B OMOJIOTHH: I[apCTBA, THIIBI
(oTmensl), KIacchl, OTPsAbI (MMOPSAKH), CEMENUCTBA, POJbI, BUIbL. bakTepun U BUPYChl Kak (OPMBI
KHU3HHU. 3HaYeHHE OaKTepuil ¥ BUPYCOB B IMIPUPOJIE U B )KU3HU YETIOBEKA.

Jlabopamopuwvie u npaxmuueckue padoomot

N3yueHne KIETOK KOXKHLBI Yellyd JiyKa IOJ JIYyIOM M MHUKPOCKOIOM (Ha Npumepe
CaMOCTOSITENILHO IIPUTOTOBJIIEHHOTO MUKpPOIIpEnapara).

O3HaKOMJIEHHE C IPUHLIMIIAMUA CUCTEMATUKH OPTaHU3MOB.

HaOnronenue 3a notpediaeHneM BOJbl PACTEHUEM.

4., OpraHu3mbl 4 cpeaa o0UTaAHUS

[Tonstue o cpene  oburtanus. Bonanas, Ha3eMHO-BO3AYyIIHAs, IOYBEHHAs,
BHYTpPHUOpPraHU3MEHHas cpensl oburanus. [lpeacraButenu cpen oburtanus. OcoOEHHOCTH Cpen
oOutanus opranusMoB. [Ipucnoco0naenns opranu3MoB k cpesie ooutanus. Ce30HHbIE U3MEHEHUs
B )KM3HU OPTaHU3MOB.

Jlabopamopuvie u npakmuueckue padomaoi.

BoisiBnenne mpucnocoOieHH OpraHu3sMOB K cpelae oOutaHus (Ha KOHKPETHBIX
npuMepax).

DKCKypcuu unu 6u0eoIKCKypcuu.

PactutenbHblil ¥ 5KMBOTHBIA MUP POJHOTO Kpasi (KpacBeeHue).

5. Ilpupoanbie coodumecTBa

[Tonsatue o npupogHOM cooduiecTBe. B3auMocCBsA3M OpraHu3MoB B INPHUPOJHBIX
coobmectBax. [lumeBbie cBsi3m B cooOmiecTBax. [luieBble 3BeHbs, LENM U CETH MUTAHMSL.
[TpousBoauTenu, NOTPEOUTENH U Pa3pyLIUTENN OPraHMYECKHUX BEIIECTB B MPUPOIHBIX
coobmiectBax. [Ipumepsl MPUPOIHBIX coOOIIeCTB (J€c, MpyA, 03€pO U JIpyrue MPHUPOTHBIC
coo011ecTBa).

HckyccTBeHHBIE COOOIIECTBA, UX OTJIMYUTENbHbBIE MPU3HAKU OT NMPHPOJHBIX COOOIIECTB.
[TpyunHBl HEYCTOMYMBOCTH MCKYCCTBEHHBIX cOOOIIECTB. POJIb MCKYCCTBEHHBIX COOOILIECTB B
YKU3HU YEJIOBEKa.

[Tpupoansie 30Hb 3emin, ux obutarenu. dnopa u GayHa npUpoAHBIX 30H. JlaHAmA(THI:
IIPUPOJIHBIE U KYJIbTYPHBIE.

Jlabopamopuvie u npakmuueckue padomaol.

N3yuenne HMCKYCCTBEHHBIX COOOIIECTB W HMX oOuTarenell (Ha mpuMepe akBapuyma M
JPYTUX UCKYCCTBEHHBIX COOOIIECTB).

IKCKypcuu unu 6u0eoIKCKypcuu.

W3ydyeHue nmpupoAHBIX cOOOLIeCTB (Ha MpuMepe Jieca, o3epa, NpyAa, Jyra U Ipyrux
MPUPOJIHBIX COOOILECTB.).

N3yueHne Ce30HHBIX SBICHUHN B )KU3HU NPHUPOIHBIX COOOIECTB.

6. 7KuBasi npupojaa u 4ejloBeK

W3MeHeHus B MPHUPOJAE B CBS3U C Pa3BUTHEM CEJIbCKOTO XO3SMCTBA, NMPOM3BOJACTBA U
pPOCTOM YHCIIEHHOCTH HaceJeHHs. BiusHue yenoBeka Ha KUBYIO NPUPOJY B XOJ€ HCTOPHUH.
['moGanpHble SKOJOTHYECKUE MPOOJIeMBbl. 3arpsi3HEHHE BO3YIIHOM U BOJHOW 000y0ueK 3eMiH,
noTepu TMOYB, WX MpenoTBpamieHue. IlyTm coxpaHeHHs: OHOJOTMUYECKOro pPa3HOOOpasus.
OxpaHsieMble TEpPpUTOPUHU (3AMOBEIHUKH, 3aKa3HUKU, HAIMOHAIbHBIE MApKHU, NaMATHUKU
npupobl). Kpacnas knura Poccuiickoii @enepanuu. Oco3HaHue )KU3HU KaK BETMKOW LIEHHOCTH.

Ilpakmuueckue padomoi.

[IpoBenenue akmuu mo ybopke Mycopa B Oimxaiilliem Jiecy, mapke, CKBepe WM Ha
MPUILIKOJIBHOW TEPPUTOPHH.



6 KUIIACC

1. PacrurTeabHbIii Opranusm

boranuka — Hayka o pacteHusax. Paspensl O6oTaHuku. CBsA3b OOTaHUKH C JIPYTUMHU
HayKaMy U TeXHUKoW. OOIIme npu3Hakyu pacTeHUH.

Pa3HooOpasue pacteHuil. YpOBHU OpraHHM3aIlM¥ PACTHUTEIHLHOTO OpraHu3Ma. Briciime u
Hu31ue pacteHus. COpOBbIE U CEMEHHBIE PACTEHHUS.

PactutenbHas knerka. M3ydeHue pacTUTENbHOM KJIETKH II0J CBETOBBIM MHKDPOCKOIIOM:
KJIETO4Hasi 000JI0YKa, SApO, LMTOMIa3Ma (IUIaCTHbl, MUTOXOHJPUHU, BAKyOJIH C KIETOYHBIM
cokoM). PacturenpHble TkaHu. @YHKIIMU PACTUTEIbHBIX TKAHEH.

Opransl U cucTemMbl OpraHoB pacTeHU. CTpoeHHE OPraHOB PAaCTUTEIBHOIO OpraHu3Ma, UxX
POJIb U CBSI3b MEXKIY COOOH.

Jlabopamopuvie u npakmuueckue padbomal.

N3ydyeHre MUKPOCKOIIMYECKOTO CTPOCHHUS JIUCTA BOJHOTO PACTEHHUS IOEH.

N3ydeHue CTpoeHHs pacTUTENIbHBIX TKaHEeH (MCII0JIb30BAHUE MUKPOIIPENApaToB).

N3yueHre BHEUIHErO CTPOCHMs TPAaBSHUCTOIO LIBETKOBOI'O pacTeHUs (Ha XHUBBIX WU
repOapHbIX K3EMIUIIPaX pacTeHUM): MacTyIIbs CyMKa, peibka JUKas, JIOTUK €IKUH U Jpyrue
pacTeHus.

OO6HapyxeHre HEOPTaHUYECKUX U OPTraHUYECKUX BEILIECTB B PACTEHUU.

IKCKypcuu unu 6u0e0IKCKypcuu.

O3HaKOMJIEHHE B IPUPOAE C LIBETKOBBIMU PACTEHUSMH.

2. CtpoeHue 1 MHOro00pa3ue NOKPbITOCEMEHHBIX PacTeHMit

Crpoenue cemsiH. CocTaB U CTPOEHHE CEMSH.

Buael kopHe M TUIBI KOpHEBBIX cucTeM. Bumousmenenus kopHeil. Kopenb — opran
NOYBEHHOTO (MUHEpalIbHOT0) nuTaHus. KopHu 1 KOpHEBbIe cucTeMbl. BHeltHee n BHyTpeHHee
CTpoeHHe KOpHS B cBsi3M ¢ ero ¢yHkuusMu. KopHeBoil uexnuk. 30HbI KOopHs. KopHeBbie
Bosiockd. Poct kopHs. [lornoiieHne KOpHSIMH BOABI U MUHEpaJIbHBIX BELIECTB, HEOOXOIUMBIX
pacTeHuIo (KOpHEBOE JaBlieHHe, 0cMoc). Buionsmenenue KopHeu.

[ToGer. Pa3putue nodera u3 nouku. Ctpoenue crediis. BHenHee U BHyTpeHHEE CTPOSHUE
mucta. BuaousmeHeHus 1oOeroB: KOpHEBMIE, KiyOeHb, JykoBuma. MXx crpoeHue,
Ouosnoruueckoe M xo3sicTBeHHOe 3HadeHue. [lober u nmouku. JlucrtopacnonaoxkeHue U IUCTOBAs
Mo3auka. CtpoeHue u ¢pyHKuuu aucta. [IpocTeie U cIoXKHbBIE JIUCThS. BUIoN3MeHeHNs TUCTHEB.
OCO0EeHHOCTH BHYTPEHHETO CTPOCHMsSI JIMCTA B CBSI3M C €ro (pyHKIUAMM (KOKUIA U YCTHHIIA,
OCHOBHas TKaHb JIUCTa, IPOBOJSALINE ITy4KH). JINCT — OpraH BO3yIIHOTO MUTAHUSI.

Crtpoenue u pazHoooOpasue 1BetkoB. Comerus. [Inoasl. Tumsl mnomos. PacnpocTpanenue
IUIOJIOB U CEMSH B IIPUPOJIE.

Jlabopamopnvie u npakmuueckue padbomal.

W3ydyeHne cTpoeHUsi KOPHEBBIX CHCTEM (CTEpKHEBOM M MOUYKOBATOH) Ha MpUMepe
repOapHbIX SK3EMIUIIPOB UIIU )KUBBIX PACTEHHIA.

W3ydyeHne Mukpomnpenapara KjIeToK KOpHS.

O3HaKOMJIEHHE C BHEIIHUM CTPOEHUEM JIMCTHEB U JIMCTOPACIIOIOKEHNEM (Ha KOMHATHBIX
pPacTeHHUsIX).

N3ydeHne cTpoeHUs BEreTaTUBHBIX U F€HEPATUBHBIX MMOYEK (Ha MpUMEpEe CUPEHH, TOMOJIs
U JIpYTUX pacTeHuil).

N3yueHne MUKPOCKOMUYECKOT0 CTPOCHUS JINCTA (HAa TOTOBBIX MUKpOIIpEnaparax).



PaccmarpuBaHue  MHUKPOCKONMYECKOTO CTPOEHUS BETKM JepeBa (Ha TOTOBOM
MUKpoIIpenapare).

HccnenoBanue cTpoeHUs: KOPHEBUILA, KITYOHSI, TyKOBHIIBI.

W3y4eHne CTpoeHMS LIBETKOB.

O3HaKOMIJICHHE C PA3IMYHBIMUA TUIIAMH COLIBETHUH.

W3yuenue CTpOEHHUsI CEMSIH ABYIOJIbHBIX PACTCHUM.

N3ydeHue CTpoeHUs CEMSIH OAHOO0IbHBIX PACTECHHM.

3. 7Ku3HeaesITeJIbHOCTb PACTHUTEIBHOI0 OPraHMu3Ma

OO0OmeH BeliecTB y pacTeHnit

Heopranuueckue (Boga, MUHEpaJbHBIE COJIM) U OpPraHMYECKHE BemecTBa (OCNKH, KHUPHI,
YIJIEBO/bI, HYKJIEHMHOBBIE KUCIIOTBI, BUTAMUHBI U JpPYyrue BElIeCTBAa) pacTeHus. MuHepaibHOE
MMTaHHUE pacTeHUM. Y 100peHHS.

IIuTanue pacreHus.

[TornouieHre KOpPHSAMH BOABbl M MHUHEPAJIbHBIX BEIIECTB, HEOOXOAMMBIX PACTEHUIO
(xkopueBoe maBieHue, ocmoc). I[louBa, e€ mmomopoaune. 3HaueHHE OOpPaOOTKH TOYBHI
(oKyuuBaHHE), BHECEHMs YHOOpEHHH, NpPOPEKUBAHUS HPOPOCTKOB, IOJUBA Ul JKU3HU
KYJIBTYPHBIX pacTeHUH. [ napononuka.

®orocunTe3. JIucT — opran Bo3AyIIHOTO NUTaHUS. 3HauYeHUe (OTOCUHTE3A B PUPOJE U B
YKU3HU YEJIOBEKa.

JbIxanue pacreHus.

Jlpixanue KOpHs. PpIxieHMe NOYBBl AJI YJIYYIIEHHs JAbIXaHWS KOpHEW. YcIoBWS,
NPEMSITCTBYIONIME JAbIXaHUI KopHeH. Jlucr kak opraH apixaHus (yCTbUYHBIA —ammapar).
[Toctymnenne B smcr armochepHoro Bozayxa. CuibHas 3ambUIEHHOCTH BO3IYyXa, Kak
NPENATCTBHE AJ JbIXaHus JTUCTheB. CTeOenb Kak OpraH JbIXaHus (HAIW4YMe YCTBHHIl B KOXKHIIE,
yeyeBruek). OCOOEHHOCTH JbIXaHUS pacTeHHi. B3auMocBsA3b JAbIXaHUS pacTeHUs C
(bOTOCUHTE30M.

TpaHcnopT BelecTB B paCTeHMH.

CBsI3b KJIETOUHOT'O CTPOEHMS cTebs ¢ ero pyHkuusamMu. Poct crebins B yuny. Knerounoe
CTpOEHHE CcTeONs TPaBSIHUCTOTO PACTEHMs: KOXKHIA, MPOBOJALIME MYYKH, OCHOBHAs TKaHb
(mapenxuma). Kiierounoe crpoeHue ctediist ApeBECHOr0 pacTeHus: kopa (rmpoOka, J1y0), kaMOui,
IpeBecuHa U cepAaueBuHa. Poct crebns B TommuHy. IlpoBoasiue Tkanu kopHs. TpaHcmopt
BOJBI M MMHEPAJbHBIX BEIIECTB B pPAacTeHUHM (COCYIbl APEBECHHBI) — BOCXOMSALIMHA TOK.
Hcnapenue Boabl uepe3 cTeOenb M JHCThs (TpaHcmupaius). Peryisuus ucnapeHus BOAbI B
pacTeHud. BiausHue BHEIIHUX YCJIOBUN Ha MCTapeHue BOJbl. TpaHCIOpT OpraHMYeCcKrX BEIIECTB
B pacTeHuu (CUTOBHAHBIE TPYOKHU 1yOa) — HUCXonAuMil ToK. [lepepacnipenenenue u 3amnacanue
BELIECTB B pacTeHUU. Boiaenenue y pacrenuil. JIucronan.

Pocrt u pa3BuTHe pacreHus.

IIpopactanue cemsiH. YciaoBusg mpopacTaHus cemsiH. [loaroroBka ceMsiH K IOCEBY.
PazBuTne nmpopocTKkoB.

ObpaszoBarenbHble TkaHW. KoHyc HapacTtanust mobera, pocT KOHYMKAa KOPHS.
Bepxymeunslif u BctaBouHBIH pocT. PocT kopHs u cTebnst B ToimuHy, KamOuii. OOpa3zoBaHue
TOJMYHBIX KOJIEL y JpPEBECHbIX pacTeHWil. BnusHue (UTOrOpMOHOB Ha pPOCT pacTEHUS.
PoctoBble nBukeHus pacteHuil. Pa3sutre nodera u3 moyku.

PasmHoOxeHue pacteHuit u ero 3HaueHue. CeMeHHOe (T€HEpPAaTUBHOE) pPa3MHOXKEHUE
pacrenuid. I[Betku u congerus. OnpuieHue. IlepekpécTHoe onbuieHHE (BETPOM, KUBOTHBIMH,



BOZIOW) W camoonbuieHHe. J[BoiiHOe ormomoTBopeHue. HacnmemoBanue mnpu3HAKOB 000MX
pacTeHuil.

BereraruBHoe pa3MHOXEHUE LIBETKOBBIX pacTeHUM B Ipupone. BereratuBHoe
pa3sMHOXXEHHE KyIabTypHBIX pacTeHuid. Kionel. CoxpaHeHMe NPHU3HAKOB MAaTEPUHCKOIO
pacTeHHs. X0351UCTBEHHOE 3HAYCHUE BET€TaTUBHOTO Pa3MHOKEHUS.

Jlabopamopnvie u npakmuueckue padbomal.

Habumronenue 3a pocToM KOpHS.

Hab6nronenue 3a pocrom mobera.

Onpenenenue Bo3pacta JepeBa o CIUIY.

BrlisiBnenue nepeaBukeHNs BOABI U MUHEPAJIbHBIX BELECTB 110 APEBECUHE.

Habumonenue nponecca BbIIENEHUS KUCIOPO/Ia Ha CBETY AKBAPUYMHBIMH PACTCHUSIMH.

W3y4eHne poiay peIXJICHUS JUIsl IbIXaHUS KOPHEH.

OBnageHue nmpuéMamu BEreTaTHBHOIO Pa3MHOXKEHMsI pacTeHUH (YepeHKOBaHHE MOOEros,
YEepEHKOBaHUE JIMCTHEB U JPYTUE) Ha IPUMEPE KOMHATHBIX PacTeHUH (TpaJecKaHIusl, CEHIIONMUS,
Oeronusi, caHceBbepa U APYrue pacTeHus).

OnpeneneHne BCXOKECTH CEMSH KyJIbTYPHBIX PACTCHHUM U IIOCEB UX B IPYHT.

HaGnronenue 3a pocToM M pa3BUTHEM LIBETKOBOI'O PACTEHMs B KOMHATHBIX YCJIOBHUAX (Ha
npumepe $pacoau Wi IOCEBHOTO TOpoXa).

Omnpenenenue ycaoBUi NpopacTaHUs! CEMSIH.

7 KIIACC

1. CucremaTnyeckue rpynnsbl pacreHui

Knaccudukanus pactenuii. Bung kak ocHOBHasl cuctemarmueckas kareropus. Cucrema
pacTuTenbHOro mMupa. Husmiue, BbICIIME CIIOPOBBIE, BBICIINE CEMEHHbIE pacTeHHs. OCHOBHbIE
TaKCOHBI (KaTeTOPUHU) CUCTEMATUKH pacTeHUH (L[apcTBO, OTHEN, KiIacc, MOPSIOK, CEMEHCTBO,
pon, Bun). cropusi pa3BuUTHSI CUCTEMATUKH, OMMMCAHUE BHUJIOB, OTKPHITHE HOBBIX BHIOB. PoJib
CUCTEMATHUKH B OHOJIOTHH.

Husmue pacrenus. Bogopocnu. O6mas xapaktepuctuka Bogopocieid. OTHOKIETOUHbIE U
MHOTOKJIETOYHBIE 3€JIEHBIE BOAOPOCIN. CTPOEHHE U JKU3HEIEATENBHOCTD 3€JIEHBIX BOJOPOCIIEH.
PazmHoOxkeHue 3enéHbIX Bosopocieit (becmosoe u mosioBoe). bypbie U KpacHble BOAOPOCIH, UX
CTPOEHHE U KU3HECATEIbHOCTh. 3HAU€HUE BOJIOPOCIIEH B IPUPOJIE U JKU3HU YEJIOBEKA.

Bricmine cropoBbeie pactenHus. MoxoBuanble (Mxu). OOmas XapakTepUCTHKa MXOB.
CtpoeHue U KU3HEACSITETbHOCTh 3eNEHBIX U C(harHoBbIX MXOB. [IpucrocoOIeHHOCTH MXOB K
KU3HM HA CHJIBHO YBJIQXXHEHHBIX TMOYBaX. Pa3MHOKEHHE MXOB, IIUKJI Pa3BUTHS Ha MPUMEpE
3en€HOro Mxa KyKyHmKuH JI€H. Ponb MxoB B 3a0oimaynMBaHUM MOYB U TOPHOOOPA30BAHUU.
Hcnonb3oBanue Topda M TPOAYKTOB €ro mepepadOTKH B XO3SAMCTBEHHOH JEATEIbHOCTH
4eJI0BEKA.

[InmaynoBHuIHBIE (ITnayner). XBOIIIEBU/IHBIE (XBomm), [TanopoTHUKOBHUAHBIE
(ITamopotHukm). OOmas XapakTEPUCTHKA. Y CIOXHEHHE CTPOCHHUS MArmOpPOTHUKOOOpA3HBIX
pacTeHHi 1Mo cpaBHEHUIO ¢ MXxaMH. OCOOEHHOCTU CTPOEHUS M KHU3HEIEATENbHOCTH IJIAyHOB,
XBOIIEH W TMamoOpoOTHUKOB. Pa3MHOkeHHME mamopoTHUKOooOpasHbix. [lukm  pa3BuTus
NanopoTHUKa. Ponb JpeBHHX NanOpOTHHKOOOpa3HbIX B OOpa30BaHUM KaMEHHOIO YTJIs.
3HaueHue MarnopoTHUKOOOPA3HBIX B MPUPOJIE U KU3HU YETIOBEKa.

Breictine cemennble pacteHus. [omoceMmennbie. OOmasi XapakTepuUCTUKA. XBOWHBIE
pacteHus, uX pazHooOpasue. CTpoeHHE M KHU3HEICATCIBbHOCTh XBOWHBIX. Pa3zMHOXeHHe



XBOWHBIX, IUKJI Pa3BUTHS HA IPUMEPE COCHBI. 3HAYEHUE XBOMHBIX PACTCHUH B MPUPOAE U KU3HU
YeJI0BEKa.

[TokpeiTocemenHble (IBETKOBBIE) pacTeHus. OOmas xapaktepuctuka. OcoOeHHOCTH
CTPOCHHUSI U >KU3HENEATEIbHOCTH MOKPHITOCEMEHHBIX Kak HanboJiee BBICOKOOPIaHM30BAHHOMN
IpyHmbl pacTeHui, ux rocrnoactBo Ha 3emste. Knaccudukanus moKpbITOCEMEHHBIX PacTEHUM:
kinacc  J[BynonpHele U kinacce OpHonosibHble.  [lpusnaku  kinaccoB. Llukn  pasBuTus
IIOKPBITOCEMEHHOT'O PACTEHHUSI.

CewmelicTBa TMOKPBITOCEMEHHBIX (IIBETKOBBIX) pacTeHUIl (M3ydaroTCs TpU CeMeHCTBa
pacTeHuid Mo BBIOOPY Y4HTeNs C Y4ETOM MECTHBIX YCIOBH, MPH STOM BO3MOXXHO H3y4aTh
CeMelCcTBa, HE BOILIENIINE B NEpEYeHb, €CIIM OHM SBIIAIOTCA Hauboyee pacripoCTpaHEHHBIMH B
JJAHHOM pervone). XapakTepHble NMpU3HAKU ceMeicTB kiacca JBynonbHbie (KpectouBeTHbie,
nnn Kamyctaeie, Po3onBerHsie, unu Po3oBbie, MoTbuibkoBble, i boOoBeie, [lacnéHoBrle,
CrnoxHonBeTHble, Wi AcTpoBble) u kiacca OpHoponbHble (JIwieiliHble, 3mMaku, WU
MsrnukoBsie). MuorooOpa3zue pacteHui. JlukopacTymme MpeACTaBUTEIH  CEMEHCTB.
KynpTypHBIE IIPEICTaBUTENIN CEMEUCTB, UX UCIIOIb30BAHUE YEIOBEKOM.

Jlabopamopusie u npakmuueckue padoomaol.

W3ydeHrue CTpoeHHS OJHOKJIETOYHBIX BOAOPOCIEH (Ha HpUMepe XJIaMUIOMOHAAbI U
XJIOPEJUIBI).

N3ydeHne cTpoeHHs MHOTOKJIETOUHBIX HUTYATBIX BOJOPOCIIEN (Ha IPUMEPE CIIUPOTUPHI U
YIOTPUKCA).

W3ydeHre BHEIIHETO CTPOCHUS MXOB (Ha MECTHBIX BUJIAX).

W3ydeHne BHEIIHETO CTPOCHUS MTAIIOPOTHUKA UJIM XBOLIA.

N3ydeHre BHEIIHEro CTPOEHMsI BETOK, XBOM, LIUIIEK U CEMSH T'OJIOCEMEHHBIX PacTeHUM
(Ha mpuMepe eNr, COCHBI UITU JINCTBEHHUIIHI).

N3y4eHne BHEIIHETO CTPOEHNUS TOKPBITOCEMEHHBIX PACTEHUM.

N3yuenne mnpusHakoB mnpencraButeneid cemeictB: Kpecronsernoie (KamycrtHbie),
Pozonsernsie  (Po3oBbie), MotbiibkoBeie  (boOoBbie), IlacnéHoBble, CroKHOIBETHBIE
(Actpossie), JIuneitnsle, 3naku (MATINKOBBIE) HAa TepOapHBIX M HATYpaJIbHBIX 0Opa3ax.

OmnpezneneHue BHJIOB pacTeHHH (Ha mpuMepe TpEX CEMEHCTB) C HUCMHOJIb30BAHUEM
ONPEIETUTENEN PACTEHNI UIIN ONIPEIEIIUTENIBHBIX KapTOYEK.

2. Pa3BuTHe pacTHTEJbHOIr0 MHpa Ha 3emiie

OBOJIOLMOHHOE pPa3BUTHE PACTUTEIBHOTO MHpa Ha 3emie. CoxpaHEHUE B 36MHOU KOpe
PACTUTENBHBIX OCTAaTKOB, NX U3ydeHHE. «OKMBbIE HCKOMIAEMBIE» PACTUTEIBHOTO HAapcTBa. JKU3HB
pactenuii B Boje. [lepBbie HazeMHble pacTeHUs. OCBOCHHE PACTEHUSMU CYIIW. JTaIlbl Pa3BUTH
HA3€MHBIX PACTEHUIN OCHOBHBIX CUCTEMAaTHYECKUX IpymnIl. Beimepiue pacteHus.

DKCKypcuu unu 6u0eoIKCKypcuu.

Pa3BuTtre pactuTenbHOro Mupa Ha 3emiie (SKCKypCUsl B MaJC€OHTOJIOTMYECKUN WIIN
KpaeBeIUECKUI My3€eil).

3. PacreHusi B npMPOAHBIX COO0IIECTBAX

Pactenus u cpena oburanus. Dkonoruueckue ¢GakTopbl. PacTeHus U ycioBUS HEXHUBOU
NPUPOJBL: CBET, TemrepaTypa, Biara, arMochepHbli Bo3ayxX. PacTeHuss u ycioBus >KUBOM
OPUPOIBL: MPSIMOE U KOCBEHHOE BO3JEHCTBHE OpPraHM3MOB Ha pacteHus. lIpucnocoGieHHOCTh
pacTeHuii k cpene obutanus. B3auMocBsa3u pacTeHUN MEeXIy COO0H U ¢ IPYTMMHU OpTaHU3MaMH.



PacturennHeie COOOIIIECTBA. Bunosoit COCTaB PaCTUTENBHBIX COOOIIECTB,
npeoOjafaronMe B HUX pacTteHus. PacmpeneneHue BUIOB B PaCTUTEIBHBIX COOOIECTBAX.
Ce30HHBIC U3MEHEHUS B )KM3HHU PACTUTEIBHOTO coodmecTBa. CMeHa PaCTUTENBHBIX COOOIIECTB.
PacturenbHOCTB (pacTUTEIBHBIN MOKPOB) MPUPOIHBIX 30H 3emun. Diopa.

4. PacTeHHS U YeJIOBEK

KynbTypHBIE pacTeHHS U HX MPOUCXOXKIAeHUE. L[eHTpbl MHOTOOOpa3uUs U MPOUCXO0XKICHUS
KYJBTYPHBIX pacTeHuid. 3emienenue. KynbTypHble pacTeHHUs CEITbCKOXO3SHCTBEHHBIX YrOJUI:
OBOIIIHBIC, TUIOIOBO-STO/HBIC, TOJeBble. PacTeHHs ropoma, OCOOCHHOCTh TOPOACKOW (IIOPHI.
[Tapku, Jecomapku, CKBEpbl, OOTaHWUYECKHE cajbl. JlekopaTUBHOE IBETOBOACTBO. KoMHaTHBIE
pacTeHus, KOMHATHOE ILBETOBOJCTBO. [lOCIIeICTBUS NEATEIHHOCTH YEIOBEKa B JKOCHUCTEMAX.
OxpaHa pacTUTENILHOTO MUpPA. BoccTaHOBIICHHE YMCICHHOCTH PEIKUX BUJIOB PACTCHHN: 0CO00
oxpansiemble npupoansie Tepputropun (OOIIT). Kpacnas kuura Poccun. Mepsl coxpaHeHus
PaCTUTEILHOTO MHPA.

DKCKypcuu unu 6udeoIKCKypcuu.

W3yueHune cebCKOX03IHCTBEHHBIX PACTCHUN PErHOHA.

W3yueHre COpHBIX pacTEHUI peruoHa.

5. I'puosl JIumaitnuku. bakrepun

I'pnObl. OOmas xapakrepuctuka. Llnasmounsle rpulbl, UX CTPOEHUE, MHUTAHUE, POCT,
pasmMHoxeHue. Cbe1oOHbIE U SIIOBUTHIE TPUOBI. Mepbl IPOQHIAKTUKY 3a00JI€BaHUN, CBI3aHHBIX
¢ rpubamu. 3Hau€HUE LULIMOYHBIX I'PUOOB B MPUPOIHBIX COOOIIECTBAX M KM3HU YEJIOBEKA.
[TpoMblInIeHHOE BhIpalllMBaHUE HUIAIIOYHBIX IPUOOB (IaAMIIMHBOHBI).

[TnecHeBbie rpubbl. JposxokeBble TpHObl. 3HAUEHUE IUIECHEBBIX U JAPOXKEBBIX TPHOOB B
NpPUPOJIE U )KU3HHU YesloBeKa (muiieBas u ¢papMarieBTHYecKasi IPOMBILIUIEHHOCTh U JPYTHUE).

[Tapasutnueckue rpudbl. PazHooOpasue u 3HaYeHHE Mapa3uTUUYECKUX T'pUOOB (TOJIOBHA,
CIIOpPBIHBS, (QuTOPTOpa, TPYTOBUK U apyrue). bopbba ¢ 3abojieBaHMSIMHU, BBI3BIBAEMBIMU
napa3uTUYECKUMU IpUOaMHU.

JInmaliHUKM — KOMIUIEKCHBIE opraHu3Mbl. CTpoeHue numaiHukoB. I[lutanue, poct u
Pa3MHOKEHHE JUIIAiHUKOB. 3HaUeHHE JUIIaiHUKOB B IPUPOJIE U KU3HU YEJIOBEKA.

baktepun — nosimepubie opranu3mbl. OOmas xapakrepuctuka Oaktepuil. bakrepuanbHas
kieTka. Pa3mHoxkeHue Oakrepuil. Pacmpoctpanenue Oakrepuil. PasHooOpasue OaxTepuii.
3HayeHne OakTepuili B MPHUPOIHBIX COOOIIECTBaX. boJe3HETBOpHbIE OakTepud M Mepbl
npogMIaKTUKH 3a00JIeBaHUM, BBI3BIBAEMBIX OakTepusimMu. baktepun Ha cinyxOe y udenoBeka (B
CEJIbCKOM XO3SIIICTBE, MPOMBIIIJIEHHOCTH).

Jlabopamopuvie u npakmuueckue padbomal.

N3yueHne CTpOeHUs OJHOKJIETOYHBIX (MYKOpP) M MHOTOKJIETOYHBIX (TIEHUIIMILI)
MJIECHEBBIX IPUOOB.

W3ydyeHue cTpoeHUs IUIOJOBBIX TeNl HUIAMNOYHBIX TpUOOB (MM H3yYEHUE HUIAIOYHBIX
rpuOOB Ha MYJISIKAX ).

N3ydeHne cTpoeHus JINIIATHUKOB.

N3ydenue ctpoeHus OakTepuil (Ha TOTOBBIX MUKpOIIpenapaTax).



8 KUIACC

1. 7KuBOTHBIN OPraHu3m

300J10THs — HayKa O )KUBOTHbBIX. Pa3znensl 300morun. CBsA3b 300JI0TMU € IPYTUMH HayKaMu
Y TEXHUKOM.

OOmue mnpu3HakKd >KUBOTHBIX. OTIMUYMS JKUBOTHBIX OT pacTteHuil. MHuoroobOpaszue
KUBOTHOIO Mupa. OJHOKJIETOUYHbIE U MHOIOKJIETOYHBIE JKUBOTHBIE. DOpMa Tena >KMBOTHOTO,
CUMMETpHUS, pa3MephI TeIa U JPyroe.

JKuBotnas kmerka. OTKpeITHE >XKHBOTHOM KiIeTKH (A. JleBeHryk). CtpoeHue >KHBOTHOM
KJIETKU: KJIETOYHasi MeMOpaHa, OpraHOWJbl MEPEeIBUKEHUS, PO C SAAPBIIIKOM, IUTOIIa3Ma
(MUTOXOHAPUH, UILEBAPUTEIBHBIE U COKPATUTEIbHBIE BAKYOJIU, TU30COMBI, KJIIETOUHBINA LIEHTD).
[Tponeccel, mpoucxoxasimue B kierke. Jlenenune kiaeTku. TKaHU KUBOTHBIX, UX Pa3HOOOpaswue.
Opransl ¥ CUCTEMBI OPTaHOB KUBOTHBIX. OpraHu3M — eMHOE 1EJIOE.

Jlabopamopnvle u npakmuueckue padoomal.

HccnenoBanue 1o MHMKPOCKOIIOM TOTOBBIX MHUKPOIPENAapaToB KIETOK M TKaHEH
JKUBOTHBIX.

2. CrpoeHue H KM3HeAeSATEJbHOCTh OPraHU3Ma KUBOTHOT O

Onopa u JBWXKEHHE KHUBOTHBIX. OCOOEHHOCTHM THUAPOCTATHYECKOTO, HAPYKHOTO U
BHYTPEHHEIr0 CKejeTa y JKMBOTHbIX. llepenBikeHue y OJIHOKJIETOUHBIX (amMEOOBUAHOE,
KT'YTUKOBOE). MbIlIEUHbIE IBUKEHUSI Y MHOTOKJIETOYHBIX: MOJIET HACEKOMBIX, ITHULI, IJIABAaHUE
pBIO, IBMKEHHE IO CyIIe IMO3BOHOYHBIX >KMBOTHBIX (TON3aHue, Oer, xoapba u Apyroe).
PbruakHpie KOHEUHOCTH.

[Tutanue u nuuieBapeHre y >KUBOTHBIX. 3HaUeHUE nmuTaHus. [lutaHue U nuiieBapeHue y
npocTeiimux. BHYTpUIIONIOCTHOE M BHYTPHUKJIETOYHOE MMILEBAPEHHUE, 3aMKHYTash M CKBO3Has
NUIIeBapUTENIbHAs cUCTEMa y Oecro3BOHOYHBIX. [luineBapuTenbHBIA TPakT y MO3BOHOYHBIX,
nuineBapuTenbble  kene3bl. PepMeHTHl. OCOOEHHOCTH NHILEBAPUTENIBHOW CHCTEMBI Y
IIPEJICTaBUTENIEN OTPAOB MIEKOIUTAIOIINX.

JIpixaHue *UBOTHBIX. 3HAUEHHE AbIXxaHMs. ['a3000MeH yepe3 BCIO MOBEPXHOCTh KIIETKH.
KabGepnoe npixanue. Hapyxkubie u BHyTpeHHUE KaOpol. KokHoe, TpaxeiliHoe, JIEroyHoe
JbIxaHue y oburateneil cymu. OCOOEHHOCTH KOXKHOTO AbIXaHUS. PoJb BO3IYLIHBIX MELIKOB Y
NTHULL.

TpaHcnopT BeliecTB y KMBOTHBIX. PoJIb TpaHCOpTa BEIIECTB B OPraHU3ME KUBOTHBIX.
3aMKHyTas U HE3aMKHYTasi KPOBEHOCHbIE CUCTEMBI Y Oecro3BOHOUHBIX. Cep/lle, KpOBEHOCHBIE
cocynpl. COMHHOM M OPIOIIHON COCYABI, KallMJIISAPBI, <JI0XKHBIE Cep/la» Yy JOXKAEBOTO YepBs.
OCOOEHHOCTH CTPOEHHUS HE3aMKHYTOW KPOBEHOCHOH CHCTEMBI y MOJUIIOCKOB M HACEKOMBIX.
Kpyru kpoBooOparieHuss 1 OCOOEHHOCTH CTPOEHUSI cepjel] y IO3BOHOYHBIX, YCIOKHEHUE
CUCTEMBI KpOBOOOpAIlIEHHUS.

Briienenue y )KMBOTHBIX. 3HAUEHUE BBIIEICHUS KOHEYHBIX MPOJAYKTOB OOMEHA BEIIECTB.
CokparutenbHble BaKyoJId y IPOCTEUIINX. 3BE3AUaThie KIETKU U KaHAJIbLIbl Y MJIOCKUX YEepBEH,
BbIIETIUTENIbHbIE TPYOOUKM U BOPOHKHM Yy KOJIbYATBHIX dYepBed. MasbIurueBbl cocyabl Yy
HaceKOMbIX. [10UKH (TyJOBHIIIHBIE U Ta30BbIE), MOYETOUHUKH, MOUYEBOM My3bIph Y TO3BOHOYHBIX
XKHUBOTHBIX. OCOOCHHOCTH BBIJICJIEHUS Y NITUL, CBA3aHHBIE C MOJIETOM.

[ToxpoBsl Tena y KUBOTHBIX. [IOKPOBBI Y O€CTI03BOHOYHBIX. Y CIIOKHEHHE CTPOSHHSI KOKHU
y no3BoHOYHBIX. Koka kak opraH BbieneHus. Ponb koxu B Temnootaade. [Ipon3BoiHbIE KOKU.
CpencTBa MacCUBHOM U aKTUBHOM 3alIUTHI Y )KUBOTHBIX.

Koopaunanuss v peryisiius S>KU3HEAESTENIbHOCTH Y JKMBOTHBIX. Pa3zapakumocts y
OJTHOKJICTOYHBIX JKMBOTHBIX. Takcuchl ((OTOTaKCUC, TPOPOTAKCHUC, XEMOTAKCUC U Jpyrue



takcucel). HepBHas perynsuus. HepBaas cucrtema, e 3Hauenue. HepBHas cucrema y
0ecrmo3BOHOUYHBIX: cerdaras (muddy3Has), cTBoJoBas, y3noBas. HepBHas cucrema Yy
MO3BOHOYHBIX (TpyOu4aTas): TOJOBHOW M CHMHHON MO3T, HEPBBL. Y CJIOKHEHUE TOJIOBHOTO MO3Ta
oT pbl0 10 Mutekonutaroumx. llosBieHne OONBIIMX MOTyMIApUNA, KOPBI, OOPO3A U HU3BHIIMH.
I'ymopanenas perynsinus. Poab TOpMOHOB B 5KM3HM KUBOTHBIX. [losnoBbie ropmonsl. [lonoBoit
mumopdusm. Opranbl 4yBCTB, UX 3HaueHue. Penenrtopsl. IIpocTeie u croxxHbie ((haceTouHbIe)
asa 'y Hacekomblx. OpraH 3peHus MU ciayXa Yy IO3BOHOYHBIX, MX Yycio)kHeHue. Oprasbl
00OHSHUS, BKyCa M OCSI3aHUS Y OECIIO3BOHOYHBIX U MMO3BOHOYHBIX KUBOTHBIX. Opran 60KOBOI
JIUHUU Y PBIO.

[ToBeneHne XUBOTHBIX. BpoxaéHHOe M NpUOOpETEHHOE IMOBEACHHE (MHCTUHKT U
HayuyeHue). Haydenue: ycnoBHbIE pe(reKchl, HMMIPUHTUHT (3ale4yarieHue), HWHCANUT
(moctmwxkenue). IloBenenuwe: mnuieBoe, OOOPOHUTENBHOE, TEeppUTOpUATIbHOE, OpadHoe,
uccienoBarenbekoe. CTUMYIbI IOBEICHHUS.

Pa3smHOXeHue U pa3BUTHE JKUBOTHBIX. becrosoe pa3MHOXKEHME: JIEI€HHE KIIETKU
OJTHOKJIETOYHOTO OpraHM3Ma Ha J[Be, NOYKOBaHWE, (parmMenrtamus. llonoBoe pa3MHOKEHHE.
[IpeumyiiectBo nosnoBoro pazMHoxeHus. IlonoBeie xene3pl. Anunuku u ceMeHHUKU. [lonoBbie
kieTku (rametsl). OmnonoTBopenue. 3urora. [lapreHorenes. 3aposiieBoe pazputue. CTpoeHue
diia nTuubl. BHYyTpuyTpoOHOE pa3BUTHE MIIEKONUTAIOMIMX. 3apOAbIIIEBbIE  OOOJIOYKH.
[Tnanenta (nerckoe mecto). Ilymounsiii kanatuk (mymoBuHa). [locToMOpHOHANBHOE pa3BHUTHE:
npsiMoe, HerpsiMoe. Metamopdo3 (pa3BUTHE ¢ IPEBPAICHUEM): TIOTHBINA U HEMOIHBIM.

Jlabopamopusie u npakmuueckue padomaol.

O3HaKOMJIEHHE ¢ OpraHaMM OIOPBI U ABMXKEHUS Y KUBOTHBIX.

N3ydeHre criocoO0B MOTJIOMEHUS MUY Y KUBOTHBIX.

N3yueHne ciocoOOB IbIXaHUS Y KHUBOTHBIX.

O3HaKOMJIEHHE C CUCTEMAMM OPraHOB TPAHCIIOPTA BELIECTB Y KUBOTHBIX.

W3y4eHre NoKpOBOB Tella y KUBOTHBIX.

N3ydeHne opraHoB 4yBCTB Y JKUBOTHBIX.

®opMHUpOBaHUE YCIOBHBIX PE(PIEKCOB Y aKBAPUYMHBIX PBIO.

CrpoeHue siilia ¥ pa3BUTHE 3apO/IbIIIA MTUIBI (KYPHIIBI).

3. CucremaTu4yecKkue rpynnsl ;KUBOTHBIX

OcHOBHbBIE KaTE€ropuM CHCTEMAaTHKU JKUBOTHBIX. BHJI Kak OCHOBHas cuUCTeMaTH4yecKas
Kateropusi  KHUBOTHBIX. Kiaccudukaums  kuBoTHeIX. CucreMa  KMBOTHOTO — MHDA.
Cucremaruyeckre KaTerOpuH JKUBOTHBIX (LAPCTBO, THII, KJacc, 0TS, CEMEHCTBO, PO, BUM), UX
conoaurHeHue. bunapHas HomeHkinarypa. OTpaxeHne COBPEMEHHbBIX 3HAaHUM O TPOUCXO0KIACHUN
U POJICTBE KUBOTHBIX B KJIACCU(UKALIUN KUBOTHBIX.

OIHOKJIETOUHbIE JKUBOTHbIE — mpocrteimme. CTpoeHue U KU3HEAEATEIbHOCTh
npocredmmx. Mecrtoobutanue u obpa3 xu3zHu. OOpa3oBaHUE IMCTHI MPU HEOIArONPHUSITHBIX
yCIOBUAX cpelsl. MHOrooopasue npoctedimmx. 3HayeHne MPOCTEHIINX B MPUPOJAE U KHU3HU
yenoBeka (0Opa3oBaHHME OCAIOYHBIX TOPOJ, BO30yauTenu 3ab0jeBaHUN, CHUMOWOTHYECKHE
Buabl). [lytu 3apaxkeHusi 4yenmoBeka M Mepbl MPOGUIAKTHKH, BBI3BIBAEMBIE OJIHOKJIETOYHBIMU
JKUBOTHBIMU (MaJIIpUAHBIN TIIa3MOAMI).

Jlabopamopnvie u npakmuueckue padbomaul

UccnenoBanune ctpoenus uHPY30puH-TY(DETbKH W HaOMIOJEHHE 3a €€ TepeIBIKCHUEM.
N3yuenne xemoTakcuca.

MHuoroo0pasue mpocTelmx (Ha rOTOBBIX Ipernaparax).

W3rotoBneHne MoJENN KIETKU mpocTeiiiero (aMEonl, nHPY30pHHU-Ty(heTbKU U IPYroe.).



MHorokJ/ieTounble :KHBOTHble. Kumeunonosoctubie. OOmas XapaKTEepHCTHKA.
Mecrtooburanne. OcOOEHHOCTH CTPOCHHSA W JKU3HEACATENBHOCTU. DKTOJAEpMa M SHTOAEpMA.
BHyTpunonocTHoe M KieTouyHoe mepeBapuBaHue numy. Perenepauus. Peduexc. becmonoe
pasmMHOkeHue (nmoukoBaHue). IlonoBoe pasmuokenue. ['epmadpoautusm. PasznenbHomosnble
KHIIEYHOIIOJOCTHBIE. MHOroo0pasue KHUIIEYHOIOJOCTHBIX. 3Hau€HHE KHUILIEYHOINOJIOCTHBIX B
NPUPOJIE U )KU3HU YenoBeka. KopasioBelie NOMHIIBI U UX POiib B pru(ooOpa3oBaHUH.

Jlabopamopnvie u npakmuueckue padbomal.

HccnenoBanue CTpPOEHHS IPECHOBOAHOM Tuapsl U €€ NepeaBUKEHUs (IIKOJIbHBINA
aKBapuyM).

HccnenoBanue nUTaHus TUAPHI AaQHUAMU M HUKIONAMH (IIKOJIbHBIA aKBapUYM).

N3roroBieHne MOAEIN IPECHOBOHOM TUAPHI.

Ilnockue, kpyriable, Kojab4aTble 4YepBu. OOmas xapakrepuctuka. OcoOeHHOCTH
CTPOCHHUSI U JKU3HEAEATENHOCTU IUIOCKUX, KPYIJIBIX M KOJIbYAaThIX uepBedl. MHorooGpasue
yepBed. [lapasuTudeckue IUIOCKME M Kpyrible 4epBU. LIMKIbI pa3sBUTHS IEYEHOYHOIO
COCaNbIINKA, OBIYBEro WEMHs, YeIOBEUECKOW ackapuabl. YepBu, UX MNPHUCIOCOOICHHUS K
[apa3suTU3My, Bpell, HAHOCUMBII YEJIOBEKY, CEIbCKOXO3SMCTBEHHBIM PACTCHUSM U >KMBOTHBIM.
Mepbl 110 IPENyNpeXNCHUIO 3apakKCHHUsA Napa3UTUYECKUMHU 4YepBsMH. Poib uepBel Kak
moyBooOpa3oBarenei.

Jlabopamopnvie u npakmuueckue padomal.

HccnenoBaHue BHEUIHETO CTPOCHMs JoKAeBoro dvepss. HaOmromenue 3a peakuueit
JO’KIEBOTO YEPBS HA Pa3paKUTEIIN.

HccnenoBaHne BHYTPEHHEIO CTPOEHUS JIOKIEBOTO 4YepBi (Ha TOTOBOM BIIAXKHOM
npenapare U MUKpOIpenapare).

N3yueHne mnpucrnocoOIeHU Mapa3uTUYeCKUX YepBed K Mapa3suTu3My (Ha TOTOBBIX
BJIQKHBIX U MHUKpOIpenapaTax).

Yuenucronorue. OOmas xapakrtepuctuka. Cpeabl kKu3HU. BHeliHee M BHYTpeHHEe
CTpOEeHHE WieHUCTOHOruX. MHOroo6pasue wieHnctToHorux. IlpeacraBurenu Kiaccos.

PakooOpaznbie. OCOOEHHOCTH CTPOEHUS U KU3HEACATETbHOCTH.

3HadyeHne pakooOpPa3HbIX B MPUPOJIE U KU3HH YeTIOBEKa.

[TaykooOpazubie. OCOOCHHOCTH CTPOEHUS W KU3HEIEATEIbHOCTH B CBSI3U C JKM3HBIO Ha
cyme. Knemu — BpeauTenu KyJIbTypHBIX pacTeHMM U Mepbl 00pbObl ¢ HUMH. [lapazutnueckue
KJIeIM — BO30YAMTENM U MEPEHOCYMKHU OMACHBIX Ooje3Heil. Mepbl 3ammuThl oT Kiemieil. Ponb
KJIeleil B MoYBOOOpa30BaHMH.

Hacexombie. OcoO€HHOCTH CTPOEHHUS U JKU3HENEATENbHOCTH. Pa3MHOKEHE HACEKOMBIX U
Tunbl pa3BuTusa. OTpsanpl HacekombIX: lIpsimokpsiabsle, PaBHOKpbuIbIe, [lomyskecTKOKpBLIBIE,
Yemyekpouible, XKectkokpelisle, IlepenonuaTokpsuible, JIBykpbuible U apyrue. Hacexkomble —
NEPEeHOCYMKH BO30yAMTENed M MHapa3uThl 4YelIOBEKa M JOMAIlHUX >KUBOTHBIX. Hacekomsie-
BpEeIUTENN caja, Oropoja, mojs, jieca. Hacekomble, CHUXAIOIIHE YUCIEHHOCTh BpeauTENeH
pactenuii. lloBegeHuMe HACEKOMBIX, WHCTUHKTBL. Mepbl 10 COKpPAIleHWI YHCICHHOCTH
HACEKOMBIX-BpeIUTENEH. 3HaUEHUE HACEKOMBIX B IIPUPOJIE U KU3HU YEJIOBEKA.

Jlabopamopuvie u npakmuueckue padbomal.

HccrnenoBanne BHEIIHETO CTPOEHUS HAceKOMOro (Ha MpUMepe MaNCKOro yka WIu
JIPYTUX KPYIHBIX HACEKOMBIX-BPEIUTENEH ).

O3HakoOMJIEHHE C Pa3IMYHBIMU TUIIAMH Pa3BUTHSI HACEKOMBIX (HA MpUMepe KOJUIEKLIUH).

Moanrockun. OOmiast xapaktepucTuka. MecrtoobutaHue MOJUIOCKOB. CTpoeHHe U
IPOLIECCH] XKU3HEACATEIbHOCTH, XapaKTepHbIE Il OPIOXOHOTHUX, JIBYCTBOPYATHIX, TOJOBOHOIMX



MOJUTIOCKOB. UepThl MpPUCIOCOOJIEHHOCTH MOJUIIOCKOB K cpene oOuTanus. Pa3MHOKeHue
MOJUTIOCKOB. MHOT000pa3ne MOJUTIOCKOB. 3HAUYSCHHE MOJUIIOCKOB B TIPUPO/IC U )KU3HU YEIOBEKA.

Jlabopamopnvie u npakmuueckue padbomal.

HccnenoBanue BHEIIHETO CTPOCHHS PAKOBUH NPECHOBOJIHBIX M MOPCKHUX MOJIITIOCKOB
(pakoBUHBI 0€33yOKH, MIEPIOBUIIBI, PYIOBHUKA, KATYIIIKU U APYTHE).

XopaoBble.  OOmas  XapakTepUCTHKA.  3apOJBIIIEBOEC  PAa3BUTHE  XOPJOBBIX.
Cucremaruueckue rpymnmbsl XopaoBbix. [logrun becuepenubie (mannernuk). [loarun Yepennsie,
wiu [To3BoHOYHBIE.

Ppiobl. OOmas xapakTepucTHKa. MecTooOWTaHWE M BHEIIHEE CTPOEHHE PhIO.
Oco0eHHOCTH BHYTPEHHETO CTPOCHUS U IMPOIIECCOB KHU3HEAeITenbHOCTH. [IprcmocobaeHHOCTh
peI0 K ycioBusM oOuTaHusA. OTIWYMs XPALIEBBIX PBIO OT KOCTHBIX pbIO. PasMHoxeHwme,
pa3BuTHE M Murpanus peld B mpupone. MHorooOpasue pbl0, OCHOBHBIE CHUCTEMAaTHUYECKUE
rpynnsl poi0. 3HaueHue peld B MPUPOJIE U KU3HU YeIOBeKa. X03HCTBEHHOE 3HAUEHUE PHIO.

Jlabopamopnvie u npakmuyeckue padomul.

HccnenoBanue BHEIIHETO CTPOCHUS M OCOOCHHOCTEH TMEpeIBIKEHUST PHIOBI (Ha MpUMepe
JKUBOH PBIOBI B OaHKE C BOJIOK).

HccnenoBanne BHYTPEHHETO CTPOCHHUS pbIOBI (HA MpHUMEpe TOTOBOIO BIAXKHOIO
npenapara).

3emuoBoanble. OOmas xapakrepucTuka. MecrooOuTaHue 3eMHOBOJIHBIX. OCOOEHHOCTH
BHEIIHETO W BHYTPEHHETO CTPOEHUS, MPOIECCOB >KU3HEAEATEIHbHOCTH, CBSI3aHHBIX C BBIXOJIOM
36eMHOBOJIHBIX Ha cymry. [Ipucrnoco0iaeHHOCTh 36€MHOBOJHBIX K KH3HH B BOJE U Ha CyIIE.
Pa3smHokeHue u pa3BuTHE 3¢ MHOBOJHBIX. MHOrooOpa3ue 36eMHOBOAHBIX M UX OXpaHa. 3HaueHHE
36MHOBOJIHBIX B IIPUPOJE U )KU3HU UEIOBEKA.

IIpecmbikaommecsi. OOmas xapakTepucTuka. MecToOOMTaHUE MPECMBIKAIOIIUXCS.
OcOoOeHHOCTH  BHEIIHETr0 W BHYTPEHHErO0 CTPOEHHUs IpecMblkaromuxcs. IIpomeccs
KU3HENEATENIbHOCTH. [IpucrocobieHHOCTh MPECMBIKAIOIINXCS K *KU3HU Ha cylie. PazMHOXKeHue
U pa3BUTHE NpecMbIKatomuxcs. Perenepanns. MHOrooOpasue npecMbIKaOIMIUXCS U UX OXpPaHa.
3HaueHHUE MPECMBIKAIOIINXCS B IPUPOJIE U )KU3HU YEIIOBEKA.

IITunsl. O6mas xapaktepuctuka. OCOOEHHOCTH BHEIIHETo cTpoeHus nTuil. OcobeHHOCTH
BHYTPEHHEI0 CTPOEHHUS M IPOLECCOB XHU3HEAesATeNbHOCTH nTHll. Ilpucnocobienus nrui K
nonéry. [ToBenenue. PasmHoxxeHue u passutue nruil. 3a00ta o moromctBe. Ce30HHBIE SIBJICHUS
B KM3HM NTUL. Murpauuu nTHll, UX uzydeHue. MHorooOpasue ntuil. DKOJOTHUECKUE TPYIIIbI
nTHLl (10 BEIOOPY YUMTENs Ha IPpUMeEpe TPEX FKOJIOTUYECKUX TPYII C YIETOM pacHpOCTpaHEHUs
nTull B peruone). [Ipucnoco0aeHHOCTh NTUL K Pa3IMYHbIM YCIOBHUSAM cpefbl. 3HaU€HUe MTULl B
MPUPOJIE U )KU3HH YEeJIOBEKa.

Jlabopamopuvie u npakmuueckue padbomal.

HccnenoBanue BHEIIHETO CTPOEHUS U INEPHEBOrO IMOKpOBa NTHI] (Ha HpuMepe yydena
NTHUI] U Ha0opa MepheB: KOHTYPHBIX, TYXOBBIX U ITyXa).

HccnenoBanne ocoOEHHOCTEN CKeleTa IITHIIBL.

Muaexonutaomue. OOmas xapaktepuctuka. Cpenpl KH3HM — MIIEKOIMUTAIONIUX.
OCOOEHHOCTH BHEIIHET0 CTPOCHHUS, CKeJIeTa M MYCKYJIaTypbl, BHYTPEHHETO CTpPOCHHS.
[Tporuecchl KU3HEAEATENILHOCTH. Y CII0KHEHHE HEPBHOU cucTeMbl. [loBeieHne MiIeKOMUTalonuX.
Pasmuoxenue u pa3sutue. 3a00Ta 0 MTOTOMCTBE.

ITepBo3Bepu. OpnHompoxoansle (sineknanymue) u  CymuaTele (HHU3IIHE 3BEPH).
[Tnanenrapusle Miekonuraronme. MHOroo0pasue MIEKONUTAIOMUX (IO BBIOOPY YUMTENS
U3Yy4aloTcsl 6 OTPsA0B MIIEKOMUTAIONIMX Ha MpUMEpe ABYX BHJOB M3 KaXIOro OTPsAa).



Hacekomosimubie u Pykokpeutble. ['pei3yHbl, 3aiinieoOpasnbie. XwurmiHbie. JlacroHorue wu
Kurtoobpazusie. [lapHokonbiTHeie u HemapuokomnbitHbeie. Ilpumartel. CemeiictBa oTpsia
XwuiHele: co0adby, KOIaybt, KyHbH, MEIBEKbH.

3HaueHHE MIICKONUTAIOIMX B IMPUPOJE U JKU3HU 4elloBeKa. Miekonurarommue —
MEPeHOCUYUKH BO30yAuTeneil omacHeXx 3a0oneBaHuil. Mepbl O0pbObI C  IpbI3yHAMHU.
MHoroo0pa3ue MIEKOIUTAIOIIMUX POAHOIO Kpasi.

Jlabopamopnvie u npakmuueckue padbomal.

HccnenoBanrie ocoOOEHHOCTEH CKeleTa MICKOUTAIOIINX.

HccnenoBanue ocoOeHHOCTEN 3yOHON CHCTEMbI MIIEKOMTUTAIOIIHX.

4. Pa3BuTHe :KHUBOTHOIO MHpPa Ha 3emJie

OBOJIIOIMOHHOE Pa3BUTHE JKMBOTHOIO MHUpa Ha 3emiie. YCIOXKHEHUE >KMBOTHBIX B
npolecce 3BoMOUMU. Joka3aTenbcTBa  SBOJIOLMOHHOIO  PAa3BUTHS  KMBOTHOTO  MHpA.
[Taneonronorusa. lckomaemble OCTaTKM JKMBOTHBIX, HMX HU3ydeHue. Meroasl uU3ydeHUs
MCKOIIaeMbIX OCTaTKOB. PecraBpanus JpeBHUX KUBOTHbBIX. «OKuBbIE MCKOMaeMble» >KMBOTHOTO
Mupa.

Kuznp  xuBOTHBIX B  Boae. OJHOKIETOUHbIE KUBOTHBIE. I[IpoucxoxknaeHue
MHOTOKJIETOYHBIX >KMBOTHBIX. OCHOBHBIE ATAIbl 3BOIIOIUHN O€CTI03BOHOUHBIX. OCHOBHBIE STaIb
HBOJIIOIMY TTO3BOHOYHBIX )KMBOTHBIX. BhIMepIIne )KUBOTHBIE.

Jlabopamopnvie u npakmuueckue padomal.

HccenenoBanue NCKONAEMbIX OCTaTKOB BBIMEPIINX KUBOTHBIX.

5. 7KuBoTHBIE B IPUPOJHBIX COOOIIECTBAX

JKuBoTHbIe u cpena obutanus. BnusiHue cBeta, TeMneparypsl U BIQKHOCTH Ha )KUBOTHBIX.
[Tprcnoco0aeHHOCTh )KUBOTHBIX K YCJIOBHSIM Cpeibl OOUTaHUS.

[Tonynauuu XKUBOTHBIX, UX XapaKTEepUCTUKU. OIUHOYHBIA U TPYMIOBOW 00pa3 >KU3HU.
B3anMocBs3u KUBOTHBIX MEXIy CcO00OM W ¢ JApyruMu opraHuzMamu. [luineBbie CBSI3U B
npUpoaHOM coobiuecTse. [TuieBsie ypoBHH, 3K0IOrHYecKas mupaMuaa. JKocucTeMa.

KuBOTHBIH MUpP NPUPOAHBIX 30H 3eMiau. OCHOBHBIE 3aKOHOMEPHOCTH paclpeieseHus
JKUBOTHBIX Ha ruiaHete. PayHa.

6. 7KHBOTHBIE H YeJI0BeK

BozneiicTBue 4enoBeka Ha KUBOTHBIX B MPUPOJE: NPsIMOE U KOCBeHHOE. IIpomeicioBbIe
KUBOTHbIE (pBIOOJIOBCTBO, 0XOTa). BeneHue mnpombiciaa >KMBOTHBIX Ha OCHOBE HAay4HOI'O
M0JIX0/1a. 3arpsi3HEHNUE OKPYKAIOIIEH CpeIbl.

OpomarHuBaHue KUBOTHBIX. CeNeKins, OpO/Ibl, UCKYCCTBEHHBIN O0TOOp, TUKHE TPEIKU
JIOMAIIHUX >KMBOTHBIX. 3HAUYEHHE JIOMAIIHUX JKUBOTHBIX B JKM3HU 4ellioBeKa. JKUBOTHBIE
CEJIbCKOXO03SUCTBEHHBIX YroAuil. MeTo1bl 00pbOBI € )KUBOTHBIMHU-BPEAUTENSIMHU.

['opon kxak ocobast MCKyCCTBEHHasl cpenia, co3/laHHas yeloBeKoM. CHHAHTPOIHbIE BUIbI
KUBOTHBIX. YCIIOBHS UX 0OuTaHMsA. becro3BOHOYHBIE M MO3BOHOYHBIE >KUBOTHBIE TOpOJA.
Agnantanus ®KUBOTHBIX K HOBBIM YCJIOBHSIM. PekpealinoHHblil mpecc Ha )KUBOTHBIX JUKUX BHUJIOB
B YCIOBUAX ropoja. be3Ham3opHble nomaimiHue kuBOTHbIe. [IutomMHuku. BoccraHoBieHue
YUCJICHHOCTH PEAKUX BHJIOB KUBOTHBIX: 0C000 oxpansembie pupoaabie Tepputopuu (OOIIT).
Kpachas kaura Poccun. Mepbl coxpaHeHHs )KUBOTHOT'O MHPA.

9 KUIACC
BBEJIEHUE



I'naBa 1.MecTto Kypca B CHCTEME €CTECTBEHHO-HAYYHBIX JUCIUIUIAH, a TAK)KEe OMOIOTHYECKHX
Hayk. Llenmu u 3amaum kypca. 3HaueHHE TMpeaMeTa JJisi TOHMMaHUs CIMHCTBA BCETO YKMBOTO U
B3aMMO3aBHCHUMOCTH BCceX dvacTedl Ouocdepbl 3emiu. 3alulaHUpoBaHa BXOIHAS IPOBEPYHAsS
pabora 3a Kypc 8 kiacca.

PA3JIEJI 1

CTpyKTypHasi OpraHu3anus ;KUBbIX OPraHU3MOB

I'naBa 2. XumMuveckasi OpraHu3anus KIeTKH

OJeMEHTHBIN COCTaB KJIETKU. PacripocTpaHEHHOCTh JIEMEHTOB, UX BKJaJl B 00pa30BaHUE KUBOU
MaTepuu M OOBEKTOB HEXMBOH HpUPOABI. Makpo3JeMEHThl, MUKPOIJIEMEHTHI; MX BKJIAJ B
00pa30BaHUE HEOPTaHUYECKUX U OPraHUYECKUX MOJIEKYJI )KHUBOT'O BELIECTBA.

Heopranuueckne MOJIEKyIIbl )KMBOTO BEIIECTBA: BOJIA; XUMHUECKUE CBOMCTBA U OHMOIOTHYECKast
posb. ConM HEOPraHWYECKUX KUCIIOT, X BKJIaJ B 0OecrieueHHe MPOLECCOB KU3HEAEATEIIbHOCTH
U TOojJiep)KaHue romeocrasa. Poiib KaTMOHOB M aHMOHOB B O0ECIEUEHUH IPOLECCOB
KU3ZHEIEATEIBHOCTH. OCMOC U OCMOTHYECKOE JIaBJIEHUE; OCMOTUYECKOE NOCTYIUIEHUE MOJIEKYJI
B KJIETKY.

Opranuyeckre MoOJIEKyJbl. buonornuyeckue mnonumepsl - ONKH; CTPYKTypHash OpraHU3alusl.
@OyHKIMHU OEIKOBBIX MOJIEKYI. YTiieBoabl. CTpoeHue U OMOIOTHYECKast POIIb.

JKupbl - OCHOBHOMW CTPYKTYPHBIII KOMIIOHEHT KJIETOUHBIX MeMOpaH U ucToyHuk 3Hepruu. JJHK -
MOJIeKy bl HacnencTBeHHoctd. Penymumkanus JIHK, mepenaua nacnencTBeHHOM MHpOpManuu
U3 NOKoJIeHus B nokosenue. [lepenaya HacnencTBeHHON MH(DOPMALUU U3 siipa B LIUTOILIA3MY;
tpanckpunuusa. PHK, crpyktypa u  ¢ynkumun. HMHbopMmanmoHHBIE, TpPaHCIOPTHEIE,
pubocomanbubic PHK.

JleMoHCTpanuss 0ObEMHBIX MOJENEH CTPYKTYpHOW OpraHH3alMd OHMOJOTHYECKHX IOJIMMEPOB:
0EIKOB M HYKJICHMHOBBIX KHUCIIOT; UX CpaBHEHHE C MOJEISIMH HCKYCCTBEHHBIX IOJIHMMEPOB
(MTOTUBUHWIIXJIOPHI).

I'maBa 3. O0MeH BemecTB U Npeodpa3oBaHHe JHEPIHH B KJIETKe

OOMeH BellecTB U INpeBpallleHue PHEPruu B KIeTKe. TpaHCIOpPT BEUIECTB Yepe3 KIETOUHYIO
meMmOpany. IluHonmTO3 - M Qarounuto3. BHyTpHuKIeTOUHOE NHIEBapeHHE U HAKOIUICHHUE
SHEPIruM; paclienyieHue IIoK0o3bl. bBuocuHTe3 6EIKOB, )KUPOB U YIIIEBOJOB B KJIETKE.

I'naBa 4. Ctpoenune u pyHKINH KIETOK

[Tpokapuornueckue kieTku; (opma u pasmepbl. CTpoeHHE NIMTOIUIa3Mbl OaKTEepHAIBHOM
KJIETKH; OpraHu3anus MeTaOonu3Ma Yy TMpoKapHoT. [eHeTmueckuit ammapar OakTepuid.
Cnopoo0OpazoBanue. PasmHoxenue. MecTo u posib NpoKapuoT B OMOIIEHO3aX.

Oykapuorudeckass kieTka. [{uTomnazma sykapuoTH4ecKod KieTKH. OpraHesuibl LUTOIUIa3MBL,
uX CTpyKkTypa u ¢pyHkiuu. [{lutockener. Bkitouenus, 3HaueHHue U posib B METa0OIU3ME KIIETOK.
KnerouHoe Aapo - LEHTPYNpaBICHUs JKU3HEIEATEIBHOCTBIO KIETKU. CTPYKTYpbl KIETOYHOIO
sanpa: sjaepHasi 000J0YKa, XpoMaTHH (TeTepoXpoMaTHH), SAPHIIIKO. OCOOCHHOCTH CTPOCHUS
pacTUTEIbHOU KIIETKH.

Henenue knerok. Knetku B MHOroKkIeTouHOM opranuszme. [lonstue o audpepeHunpoBke KIeToK
MHOTOKJIETOYHOTO OpraHu3ma. Murotuueckuii nuki: uarepdasa, penymmkanus JHK', mutos,
da3bl MHTOTHYECKOTrO JeNieHHus U MpeoOpa3oBaHUs XPOMOCOM; OHOJIOTMYECKUIl CMBICI U
3HayeHne MHuTo3a (Oecmojoe pa3MHOXKEHHE, POCT, BOCIOJIHEHHE KJIETOYHBIX TIOTEPh B
(bU3HONIOrMYECKUX U NMAaTOJIOTUYECKUX YCIOBUSX ).

Knerounas Teopust CTpOE€HUSI OPraHU3MOB.

Hemonctpanus. [IpyHIMIMANBHBIE CXEMBI YCTPOMCTBA CBETOBOTO M JIEKTPOHHOIO MUKPOCKOTIA.
CxeMmbl, WUIIOCTPUPYIOIIKME METOJbl MpenapaTUBHONW OHMOXMMHMHM M HMMYHOJOTMH. Mojenu
KJIeTKA. CXeMbl CTPOEHHsI OPraHOMIOB PACTUTENBHON U JKMBOTHOM KiIeTOK. MUKpoIpenapaTsl
KJIETOK pacTeHUH, )KMBOTHBIX M OJHOKJIETOYHBIX IprOOB. PUTYpPHl MUTOTHYECKOTO JEICHUS B
KJIETKaX KOpEIIKa JIyKa II0J, MHUKPOCKOIIOM M Ha cxeMme. Marepuansl, pacCKa3bIBalOUIUE O
Oouorpadusx y4eHbIX, BHECIIUX BKJIA] B pa3BUTHE KJICTOYHON TEOPHUH.



PA3JIEJI 3

HacaencrBeHHOCTH M H3MEHYMBOCTH OPraHM3MOB

I'naBa 7. 3akoHOMEpPHOCTH HACJIE/I0BAHUS NIPU3HAKOB

OtkpeiTue I'.MeHzeneM 3aKOHOMEpPHOCTEH HaclIeIOBaHUs NPU3HAKOB. | MOpUI0IOrHYeCKUit
METO]I U3Y4EHUs1 HACJIEICTBEHHOCTH.

I'enemuueckoe onpedenenue noaa.

['eHoTHn Kak LeNOCTHas cucTeMa. B3auMoAeiCcTBUE ajUIENbHBIX M HEAUIEJIbHBIX TI'€HOB B
ONpPEIETICHUN TPU3HAKOB.

Hemonctpanus. KapTel XxpoMocoM uenoBeka. PoIOCIOBHBIE BBIIAIOIIMXCA MPEACTABUTENICH
KYJIbTYpbl. XpOMOCOMHbBIE aHOMAJIMH YeJIOBEKa U UX (PEHOTUMNYECKHUE MTPOSBICHUSI.

I'naBa 8. 3akoHOMepHOCTH H3MEHYHUBOCTH

OcHoBHble (OpPMBI M3MEHYMBOCTU. ['eHOTHNHMYECKas W3MEHYMBOCTh. MyTalnuu. 3HauYeHUE
MyTalUuMid JUisl TPaKTUKU CEJIbCKOrO Xo3siiictBa M OmorexHosoruu. KomOuHatuBHas
M3MEHYUBOCTb. DBOJIOIMOHHOE 3HAaUeHNE KOMOMHATUBHON H3MEHYUBOCTH.

deHoTHNIMYECKAsA, WM MOAM(HUKAIMOHHAS, H3MEHYHBOCTh. POJIb yCIIOBMI BHEUIHEW Cpeibl B
Pa3BUTHUU U NPOSBICHUU NIPU3HAKOB U CBOMCTB.

Hemoncrpanus. [Tpumepbl MOAH(PUKAITMOHHONH N3MEHYHBOCTH.

I'maBa 9. Cesiekuusi pacTeHuil, »KUBOTHBIX U MUKPOOPTraHU3MOB

Llenmpuvl npoucxodcoenus u mMHo2000pasus KyavmypHulx pacmenui. Coprt, Iopoja, LITaMM.
Metoapl cenekuMM pacTeHUHd U KUBOTHBIX. JIOCTMIKEHHS M OCHOBHBIE HaIpaBJICHUS
COBPEMEHHOM celeKUuM. 3HAueHUe CeNeKUUH JUIsl Pa3BUTUS  CEJIbCKOXO3SIMICTBEHHOIO
MIPOU3BOJICTBA, METUIIUTHCKOM, MUKPOOHUOIOTHYECKOM U IPYTUX OTpaciieil MPOMBIIUIEHHOCTH.
Jemoncrpauus. CpaBHUTENBHBIN aHAJINW3 MOPOJ JIOMAIIHUX JKUBOTHBIX U COPTOB KYJBTYpPHBIX
pacTeHMM M MX JOUKUX nOpenkoB. Komieknuu W mpenapaTbl COPTOB KYJIbTYPHBIX PACTEHMIA,
OTJIMYAIOIINXCS HAaMOOJIbLIEH MI0I0BUTOCTHIO.

PA3JIEJI 2

Pa3mHokeHNe 1 HHIMBUAYAJIbHOE PA3BUTHE OPTraHNU3MOB

I'naBa S. PazmHokeHue OpraHu3mMoB

CymHocTh ¥ (QOpMBI pPa3MHOKEHUS OPraHW3MOB. becroynoe pa3MHOXKEHHME pacTeHUH U
KHUBOTHBIX. [l070BOE pa3sMHOXKEHHE KMBOTHBIX M PACTEHMI; 00pa30BaHHE MOJOBBIX KIIETOK,
OCEMEHEHUE M OIUIOAOTBOpEHHE. bHonormyeckoe 3HAYEHHE ITOJIOBOIO pa3MHOXKeHus. [ a-
memoeene3. Ilepuoovl 00pazoeaHus NONOGLIX KIEMOK. PASMHOMCEHUe, POCH, CO3pesaHue
(metio3) u ¢hopmuposanue nonogvix kiemox. OcobenHOCmMU chnepmamozeHe3a U 0802eHe3d.
Onno10TBOpPEHHE.

JleMoHCTpanysi IUIaKaToOB, MWJUIIOCTPUPYIOIIUX  CIOCOOBI  BEreTaTUBHOTO  Pa3MHOXKEHUS
IUIO/IOBBIX JIEPEBBEB M OBOLIHBIX KYJIbTYP; MHKPOIIPENapaToB sSHULEKIEeTOK; QoTorpadui,
OTpakaroIllUX pa3HooOpa3re NOTOMCTBA Y OJJHOM Mapbl pOAUTENEH.

I'naBa 6. UnauBuayabHOE pa3BUTHE OPTaHU3MOB (OHTOIeHe3)

OMOpHOHaNbHBIN Tepruoa pa3BuTUsA. OCHOBHbIE 3aKOHOMEPHOCTH ApoOieHHs; oO0pa3oBaHHE
OJTHOCJIOMHOTO  3apofplmia -OmacTynbl. lacTpynsmus; 3aKOHOMEPHOCTH  0Opa3oBaHUs
JBYCIIOWHOIO  3apojplmia  -racTpyisl.  [lepBuuHBI ~ OpraHoreHe3 W JaJbHEWIIas
muddepeHMpoBKa TKaHeH, OpraHoB U cucteM. [locTaMOpuOHANIBHBIN MEepHOi pa3BUTHSL.
@®opMbl TOCTAIMOPUOHATIBHOTO TiepuoAa pa3BuTHs. Henpsmoe pa3Butue; MOJHBIA U HEMOIHBIN
metamop¢o3. buonornyeckuii cmbici pa3Butusa ¢ meramopdozom. IIpsimoe pazutue. Crapenue.
OO0mre 3aKOHOMEPHOCTH Pa3BUTHS. BUOTEHETHYECKUH 3aKOH.

CxonctBo 3apoablmieii ¥ SMOpHOHANbHAS JAWMBEpreHnMs npu3HakoB (3akoH K. boapa).
buorenernueckuii 3axkoH (O. I'ekkenp m K. Miromnep). Paborer A. H. CesepuoBa 00
IMOPHOHATIEHONW U3MEHUUBOCTH.

JemoHcTpanust Tabmul, WUIIOCTPUPYIOLIIMX Tpouecc Meramopdosa y YIEHHUCTOHOTHX,
MO3BOHOYHBIX (PKECTKOKPBUIBIX W YEIIyW4aTOKPBUIBbIX, aM(puOMii); TabIHI, OTpa)karoIiux



CXOJICTBO 3apObIIIeH MMO3BOHOYHBIX JKMBOTHBIX, a TAaKKe CXEM MHpeoOpa3oBaHUsI OPraHOB U
TKaHel B usorenese.

PA3JIEJI 4

JBosIONMS )KUBOT0 MUPA Ha 3emJie

I'nasa 10. PazBuTne 010J10rMM B 10JJaPBUHOBCKUI epuo/I

PasButue Oumonoruu B JMOJAapBHHOBCKUE mepuon. ['ocmoacTBo B Hayke NpeACTaBICHUN 00
«M3HAYAITBHOM I11€71€CO00Pa3HOCTHY U HEM3MEHHOCTH >KUBOWM mpupoabl. Paboter K. JIunues mo
CHUCTEMAaTUKE PaCTeHUM U KUBOTHBIX. DBoJoonHas teopus XK. b. Jlamapka.

JemoHcTpanust 6uorpaduii yueHsIX, BHECIIUX BKJIaJ B pPa3BUTHE 3BOJIOLMOHHBIX UieH. XKu3Hp
u nesarenbHocTh XK. b. Jlamapka.

I'naBa 11. Teopus Y. /lapBuHa 0 NpoNCXO0KAeHUN BUIOB IIyTeM eCTECTBEHHOT0 0TOOpa
[Ipeanoceiiku BO3HUKHOBeHHs yueHHs Y. JlapBHHA: JHOCTHXKEHHS B OOJACTH €CTECTBEHHBIX
HayK, SKcriequiuonHbIil marepuan Y. Jlapsuna. Yuenue Y. JlapBuHa 00 UCKYCCTBEHHOM 0TOOpE.
VYuenue Y. JlapBuHa o ectecTBeHHOM oTOOpe. Bua - sjnemeHTapHas SBOJIOIMOHHAS €IUHUIIA.
BceoObmas unuBUyaabHas U3MEHUYUBOCTh U M30BITOUHAS. YMCIEHHOCTh MOTOMCTBA. boprba 3a
CYIIIECTBOBaHHE U €CTECTBEHHBIH 0TOOP.

Hemoncrpanus. buorpadus Y. Hapsura. Mapmpyt u xoHKpeTHble Haxoaku Y. JlapBuHa BO
BpeMs MMyTEeIeCTBUS Ha Kopalie «buriby.

I'naBa 12. Mukpo3Bo/ o u

By kak reHeTHYecKd U30JIMPOBAHHASI CUCTEMA; PENPOAYKTUBHAS M3OJSIUSA U €€ MEXAHU3MBI.
[lonymanvoOHHAsE CTPYKTypa BHJA; OKOJOTMYECKME UM TI'E€HETUYECKHE XapaKTePUCTUKH
nonyiasauuid. llomynsiuus - snemeHTapHas »BONMIOUMOHHAs enuHuna. llytm u  ckopocTh
BU000pa30BaHus; reorpa)uaeckoe U HIKOJIOTHIECKOE BUI000pa3oBaHuE.

JleMoHCTpanus cxeM, WUTFOCTPUPYIOUINX MpoIiecc reorpaduieckoro Bua000pa3oBaHus; KUBBIX
pacTeHMii M KMBOTHBIX, repOapueB M KOJUJIEKUIUH, IOKa3bIBAIOIIMX WHIMBUIYaIbHYIO
U3MEHYMBOCTb U pa3HOOOpa3ue COPTOB KyJIbTYPHBIX PACTEHUH U MOPO]] TOMAIIHUX KUBOTHBIX, a
TaK)K€ pe3ylbTaTbl TPUCIHOCOOJEHHOCTH OPraHU3MOB K cpele OOUTaHUS M Pe3yJbTaThl
BU000pa30BaHUsL.

MaxkposBosouust

['naBHBIE HaMpaBlIEHHs SBOJIIOLIMOHHOTO Mpoliecca. buonornyeckuii mporpecc u 6MOIOrNYECKUMA
perpecc (A. H. Cesepuos). Ilytu noctmwxenuss Ouosormdeckoro mporpecca. OCHOBHBIE
3aKOHOMEPHOCTH JBOJIIOLMM: JUBEPreHIUs, KOHBEPI€HLINs, NapaluIeIn3M, NIpaBuila dBOJIIOLUN
rpyHI OpraHu3MOB.

Pe3ynbpTaThl 3BOMIIOLMU: MHOTOOOpa3ue BHJIOB, OpraHUYecKas 1eJ1eco00pa3HOCTh, TOCTENECHHOE
YCIIOKHEHUE OpTraHU3alNHY.

JleMOHCTpanysT NpPUMEpPOB TOMOJOTHMYHBIX M AHAJOTUYHBIX OPraHOB, HUX CTPOCHUS W
MIPOMCXOKICHHSI B OHTOT€HE3€; CXEMBl COOTHOIICHUSI MYyTEH MPOTPECCHUBHON OHMOJIOTHYECKOM
HBOJIIOLIMM; MAaTEpHUAJIOB, XapaKTEPU3YIOIIMX MPEICTaBUTENIEH JKUBOTHBIX M  pPacTEHU,
BHECEHHBIX B KpacHyI0 KHUT'Y U HaXOSIIMUXCS MO OXPaHOM rocyaapcTna.

I'naBa 13. Ilpucnoco0/1eHHOCT OPraHU3MOB K YCJIOBHSIM BHEIIHEH Cpelbl KaK pe3yJbTaT
JNeMCTBUA eCTECTBEHHOr0 0T00pa

[TpucnocoOuTenpHbIE 0COOEHHOCTH CTPOEHUS, OKPACKH Tella ¥ TOBEACHUS KUBOTHBIX. 3a00Ta 0
noToMcTBe. OU3NOIOrMYECKUE aTanTalH.

I'naBa 14. Bo3dHNKHOBeHHe ’KU3HH Ha 3emuie

Oprannyeckuil MUp Kak pe3yJbTaT 3BOJIONUN. BO3HUKHOBEHHE W PAa3BUTHE XU3HU Ha 3eMIIe.
Xumuueckui, npenouonorndyeckuii (teopus akaaemuka A. M. Onapuna), OGMOJOrMUYECKH U
COLIMAJIBHBIA ATalbl Pa3BUTHS KUBOW Marepuu. PUIOr€HETHYECKHE CBSI3U B KMBOM NPUPOJIE;
€CTEeCTBEHHAs KJIacCU(UKAIUS KUBBIX OPraHU3MOB.

JleMoHCTpanus cxeM BO3HUKHOBEHHS OJJHOKJIETOYHBIX SYKapHOT, MHOTOKJIETOYHBIX OPraHU3MOB,
pa3BUTHS LAPCTB PACTEHUN U )KUBOTHBIX.



I'masa 15. Pa3putue :ku3Hu Ha 3emiie

Pa3Butne xu3Hu Ha 3emiie B apXEWCKYI0 U NPOTEPO30MCKYIO 3pbl. IlepBbie ciieqpl )KU3HU Ha
3emuie. [losiBneHre Bcex COBPEMEHHBIX TUIIOB OECMO3BOHOYHBIX KUBOTHBIX. [IepBbie XOpAOBEIE.
Pa3BuTre BOIHBIX pacTEHHUIA.

Pa3Butne xn3HuM Ha 3emuie B maneo3oiickyro 3py. [losBieHMe M 3BOJIIOIUSA CYXOIYTHBIX
pactenuil. [1anopoTHHUKY, CEMEHHBIE MAIOPOTHUKH, TOJIOCEMEHHBIE pacTeHUs. BO3HUKHOBEHHE
MO3BOHOYHBIX: PbIObI, 3 MHOBOHbIE, IPECMBIKAIOIIUECS.

Pazutne xku3Hu Ha 3emiie B ME3030MCKYI0 M KalHO30MCKyl0 O9pbl. llosiBnenue u
pacupoCTpaHEHUE MOKPBITOCEMEHHBIX pacTeHUuil. BO3HMKHOBEHME NTHULl M MIIEKONUTAOIIUX.
IlosiBneHue u pa3BUTHE IPUMATOB.

[Ipoucxoxaenue yenoeka. Mecto yenoBeka B xKUBOW npupojae. CHCTEMATHUECKOE MOJI0KEHUE
Buga HOmosapiens B cucreMe JKMBOTHOrO Mupa. IIpu3Haku W CBOWMCTBA YEIOBEKA,
MO3BOJISIFOIIME OTHECTU €ro K pa3jM4yHbIM CHCTEMAaTHYECKUM TIpYIIaM LapCTBa >KUBOTHBIX.
Craguu 3BOJIOLMH YEIOBEKA: JIPEBHEUIINN YEIOBEK, IPEBHUI YEIOBEK, IIEPBbIE COBPEMEHHBIE
JO]TN.

CpolicTBa uyesoBeka Kak Ouosiornueckoro Buja. llomynsuuonHass CTpyKkTypa BHJa
Homosapiens; d4enoBedeckue pacel; pacooOpa3oOBaHWE, EAMHCTBO TMPOUCXOXKICHHS pac.
AHTUHay4yHas CYIIHOCTh pacu3ma.

JemoHcTpanus penpoAykiuii kaptud 3. bypuana, otpaxaronux gayHy u Quopy pa3iuyHbIX 3p
Y [IEPUOJIOB; CXEM Pa3BUTHS LAPCTB KUBOM IIPUPOBL; OKAMEHEN OCTEH, OTIIEYaTKOB PACTCHUN B
JPEBHUX MOPOAAX.

Mopenu CKeneToB 4enoBeKa U N0O3BOHOYHBIX )KUBOTHBIX.

OcHosuble nonstus. buonorus. )Kusab. OCHOBHBIE OTJIMYUS )KUBBIX OPTaHU3MOB OT OOBEKTOB
HEKMBOW MPUPOIBI. YPOBHH OpraHM3aluy XKUBOW marepur. OOBEKTHl U METOIbl U3YUCHHS B
o6uonorun. MHOrooOpasue >KMBOro MUpA.

PA3JIEJI 5

B3anMooTHOLIEHHS OpraHu3Ma M cpelbl. OCHOBBI IK0JIOTHH

I'naBa 16. buocgepa, ee ctpykrypa n pyHKuun

buocdepa - xxuBas obonouka muaneTsl. Ctpykrypa 6nocepsl. KommnoneHTs! 6nochepsl: )xuBoe
BEIIIECTBO, BUAOBOM cOCTaB, pa3HOOOpasue U BKJIaJ B Oromaccy; OMOKOCHOE M KOCHOE BEIIECTBO
ouocdepsl (B. U. Bepnaackuii). KpyroBoport BemiecTs B mpupo/ie.

EcrecTBeHHbIE cOOOIIECTBA )KUBBIX OpraHu3MoB. buoreoneno3sl. KoMnoHeHThl OMOTeo1eHO30B:
IPOJYLEHThl, KOHCYMEHTBI, pEeAyLeHThl. buoleHo3bl: BUAOBOE pa3zHOOOpa3ue, MIOTHOCTh
HOMYyJSALMi, 6Momacca.

Abuotnueckue ¢akropsl cpenbl. Ponb TeMreparypbl, OCBEIIEHHOCTH, BIAXXHOCTH M JIPYTHX
(GakTOpOB B KHM3HEIEATEIBLHOCTH cooOuiecTB. VIHTEHCHBHOCTh JeHCTBUSA (akTopa Cpejbl;
orpanuuuBaromuii  axkrop. BzaumonelicTBue (QakTOpoB Cpenbl, MpeAenbl BBIHOCIUBOCTH.
buotnueckue ¢dakropel cpenpl. Llenn u cetw muTaHUsA. DKOJOTMYECKHUE MHPAMHJIBL: YHCE,
6uomaccel, sHeprur. CmeHa OnoreHo30B. [IpuunHbl cMeHbl 6M011I€H030B; (OPMUPOBAHUE HOBBIX
COOOILECTB.

@opMbl B3aMMOOTHOIIEHUH MEXJy opraHu3Mamu. [lo3WTHBHBIE OTHOIIEHHS - CHUMOHMO3:
MYTYyaju3M, KooIlepauus, KOMMEHCATU3M. AHTHOMOTMYECKHE OTHOIIEHHS: XHUIIHUYECTBO,
Mapa3uTHU3M, KOHKypeHIUsA. HenTpalbHbIe OTHOIIEHUS - HEUTPAIU3M.

JlemoHCTpanms:

a) CXeM, WUIIOCTPUPYIOIIUX CTPYKTYypy Ouochepbl M XapaKTepU3YIOIIUX OTHEIbHBIE €€
COCTaBHBIE YaCTH, TaOJIUI] BUAOBOTO COCTaBa U Pa3HOOOPA3Hsl JKUBBIX OPraHU3MOB Ouocheps;
CXEM KpyroBOpOTa BELIECTB B IPUPO/IE;

0) KapT, OTPaKAIOUINX I€OJOrMYECKYI0 HCTOPUIO MAaTEPUKOB; PaclpOCTPaHEHHOCTH OCHOBHBIX
OMOMOB CYIIIH;

B) tuadmibMoB U kuHoduiabma «brochepay;



) IPUMEPOB CUMOM03a IPECTaBUTENIEH PAa3IMYHBIX [IAPCTB )KUBOU MPUPOJIBI.

I'naBa 17. buocdepa u yenoBek

[IpupoaHblie pecypchl U X UCIOJIb30BaHUE.

AHTpoOTIOTeHHBIE (DaKTOpPBl BO3ACHCTBHS Ha OWOIEHO3BI (POJIb HEIOBEKAa B MPUPOC);
MOCNEACTBUSl  XO3AWCTBEHHOM  JIeATENbHOCTH  4enoBeka. [IpoOimembl  palyoHaIbHOTO
IPUPOIONOIL30BAaHUS, OXpaHbl MPUPOJBL: 3alIUTa OT 3arpsA3HEHMM, COXpaHEHUE STAJIOHOB U
NaMSTHUKOB IPUPO/JIbI, 0OecrieueHre MPUPOIHBIMHI peCypcamMy HaCEICHHS IIIaHEThI.
JleMoHCTpanys KapT 3all0BEHbIX TEPPUTOPUI HAILIEH CTPAHBI.

IloBTOpEHUE — KOHTPOJIbHAs padoTa 3a Kypc



I[TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOI'MH HA
YPOBHE OCHOBHOI'O OBILEI'O OBPA3OBAHS (BA3OBEIM YPOBEHE)

OcBoenue yueOHOro npeamera «buonorus» Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs
JOJIKHO 00€CTIeYUTh JOCTUKEHHUE CICAYIOIUX 00y4YaroUMMUCS JTMYHOCTHBIX, METalPEeIMETHBIX
U TIPEIMETHBIX PE3yJIbTaTOB.

JIMHHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS NPOTPaMMbI MO OWMOJIOTMUHM OCHOBHOTO OOIIETo
0o0pa3oBaHMUs JOJDKHBI OTPa)KaTh TI'OTOBHOCTh OOYYaIOLIMXCSl PYKOBOJCTBOBATbCS CHCTEMOM
IIO3UTUBHBIX LICHHOCTHBIX OPUEHTALM M PACIIMPEHHUE OIBITA JEATEIBHOCTH HA €€ OCHOBE M B
IIPOLIECCE peaIn3allMl OCHOBHBIX HAIpPaBJICHUI BOCIUTATEIBHON JEATEIBHOCTH, B TOM YHUCIIE B
YacTHU:

1) rpazkiaHCcKOro BOCIIUTAHUS:

FOTOBHOCTb K KOHCTPYKTHBHOM COBMECTHOH  J€ATENBHOCTH IPU  BBIIOJHEHUU
MCCIJIEJOBAHUN U IIPOEKTOB, CTPEMJICHHE K B3aMMOIIOHMMAHHIO U B3aMMOIIOMOIIIY;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

OTHOLIEHHE K OMOJOTMM KaK K Ba)KHON COCTaBISIOLIEH KYJIbTYPbl, TOPAOCTh 3a BKJaj]
POCCHMCKHX M COBETCKUX YUEHBIX B pa3BUTHE MUPOBOW OMOJIOTMYECKON HAyKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

FOTOBHOCTb OLIEHUBATh IIOBEJIEHUE U MOCTYNKHU C MO3UIMH HPABCTBEHHBIX HOPM U HOPM
JKOJIOTUYECKOH KYJIbTYpHI;

IIOHMMAHHE 3HaYMMOCTH HPAaBCTBEHHOT'O ACIEKTa JEATEIBHOCTH YEJIOBEKA B MEAUILIVHE U
OMOJIOTHH;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

MOHMMAaHKE POJIU OMOJIOTUU B (POPMUPOBAHUU ICTETUUYECKOUN KYIbTYPhI TUUHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAIBLHOIO 0JIATONOTYYHs:

OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3[I0POBBIO U YCTAaHOBKA Ha 370POBBIA 00pa3 >KU3HU
(3m0poBO€ mUTaHHE, COOMIOAEHNE TUTMEHNYECKUX MPaBUI U HOPM, COaIaHCHPOBAHHBIN PeXUM
3aHATUH U OTIBIXA, peryispHas pu3nyeckas akTUBHOCTB);

OCO3HAHME MOCIEICTBUI M HENpUsATHE BPEAHBIX MpPUBBIUEK (YNMOTpeOJeHHE aJIKOToJid,
HapKOTHKOB, KyYpEeHHE) U UHBIX (hopM Bpeaa it pU3NUECKOro U IICUXUYECKOTO 3/10pPOBbSI;

coOirofieHre MpaBMil OE30MACHOCTH, B TOM YHCJI€ HaBBIKM O€30IaCHOIO MOBEIEHUS B
MPUPOJHOM Cpelie;

c(OpPMHPOBAHHOCTh HaBBIKa pPe(IEKCHH, YIpaBIeHUE COOCTBEHHBIM 3MOIMOHAIBEHBIM
COCTOSTHUEM;

6) TPy10BOT0 BOCIIUTAHMS:

aKTUBHOE y4yacTHe B PELICHUHU MPAKTUYECKUX 3a/ad (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHu3aliy, HACEJICHHOTO MYHKTa, Kpasi) OMOJOrMYECKOW U SKOJIOTMYECKON HalpaBICHHOCTH,
MHTEpEC K MPAKTUUYECKOMY U3YUEHHIO podeccuil, CBSI3aHHBIX C OMOJIOTHEN;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

OpHEHTAIUsl Ha NMPUMEHEHHE OHOJOrMYEeCKHX 3HAHWN NpH pELIeHUH 33/1a4 B 00JIACTH
OKpYKarolleu Cpeibl;

OCO3HaHME HKOJIOTHUECKUX MTPOOJIEM U IyTeH UX pelleHMs;



TOTOBHOCTB K YYaCTHIO B PAKTUYECKOM E€ATEIIBHOCTH IKOJIOTHYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTAIlMSl HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX TIPEJCTaBICHUH 00 OCHOBHBIX
OMOJIOTUYECKUX 3aKOHOMEPHOCTSAX, B3aMMOCBS3AX YEJIOBEKa C MPUPOAHOM M COLUAIBHON
cpenoi;

MOHMMAaHUE PO OMOJIOTUYECKON HAYKU B (POPMUPOBAHUU HAYYHOTO MUPOBO33PCHUS,

pa3BUTHE HAYYHOH IIOOO3HATEILHOCTH, MHTEpEca K OMOJOTMYEeCKOW HayKe, HaBBIKOB
HCCIIEI0BATENBbCKON IEATEIbHOCTH;

9) amantauuu 00y4aluUIerocsi K M3MEHSIONUMCH YCJIOBUSIM COUMAJBLHOH M
NPUPOIHOM Cpelbl:

aJIcKBaTHas OLICHKA U3MEHSIOIIUXCS YCIIOBUIA;

OpUHITHE pelleHus (MHIWBHUIYyaJbHOE, B TpPYNIE) B H3MEHSIONIMXCS YCIOBHIX Ha
OCHOBaHUU aHalln3a OMoJoruvyeckoi nHbopMaIuy;

IUTAHUPOBAHHUE JICHCTBHI B HOBOW CHUTyalldd Ha OCHOBAaHWHM 3HAHUH OHMOJIOTHYECKHX
3aKOHOMEPHOCTEH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yIbTaThl OCBOSHUS MPOTPAMMBI 1O OHOJIOTUH OCHOBHOTO OOIIETrO
o0Opa3oBaHus, IODKHBI OTpa)kKaTh OBJIAJIEHUE CIEAYIOUUMH YHHBEPCAJIbHBIMU YYEOHBIMU
NEeNCTBUSIMU:

ITo3HaBaTeabHBIE YHUBEPCAJbHBLIC yqeﬁmﬂe JeHCcTBUA

1) 6a3oBble JIOTHYeCKHE TeCTBUSA:

BBUSIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA OHOJIOTHUYECKUX OOBEKTOB
(s1ByIEHUN);

yYCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KIAaCCU(PUKAIUU OUOIOTHMUECKUX OOBEKTOB
(SIBIIEHUH, TMPOIIECCOB), OCHOBAHUS Ui OOOOUICHHS W CpaBHEHUS, KPUTEPUU MPOBOJUMOTO
aHaIIN3a;

C Yy4€TOM TMpPEIOKEHHON OHOJOTUYECKOW 3a/Jauyd BBIABIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUYUS] B paccMaTpUBaeMbIX (akTax W HaOMIOACHUSX, MpeAsiarath KPUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

BBISIBIIATH Je(UIMTHI MHGOPMAIINH, TAaHHBIX, HEOOXOAMMBIX JIJIsS PEIICHUsSI TOCTAaBICHHOMN
3a]auu;

BBISIBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBSI3U TPH H3YUYEHUU OMOJOTUYECKHX SIBICHUU U
MPOLIECCOB, JIeNaTh BHIBOJIbI C UCIIOJIb30BAHUEM JEAYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIIOUEeHU M0 aHaJIOruH, (POPMYIHpPOBATh TUIIOTE3BI O B3aUMOCBSI3AX;

CaMOCTOSITEIbHO BBIOMPATh CHOCOO pemIeHus Y4eOHOW OWOJOTHYECKON 3amadu
(cpaBHUBaTh HECKOJBKO BapHAHTOB pEIICHHS, BBHIOMpATh HauOolee MOAXOIALINI C y4&€ToM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPUEB).

2) 0a30BbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:

MCITOJIH30BaTh BOIMIPOCHI KaK UCCIIEI0BATEIHLCKII HHCTPYMEHT TTO3HAHNS,

dbopMynupoBaTh BOMPOCHL, (UKCHPYIOIINE Pa3phIB MEKIY PEATbHBIM M IKEIaTeTbHBIM
COCTOSTHUEM CHUTYAIlNH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTAaHABIUBATH HCKOMOE M JIAHHOE;



(dbopMHpOBaTH THITOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXKIICHUH, apr'yMEHTHPOBATH CBOIO
MO3UIINIO, MHCHUE;

MPOBOANWTH TIO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAaHY HaOJIOJICHUE, HECIOKHBIN
OHMOJIOTUYECKHI JKCIIEPUMEHT, HEOOJBIIOE HCCICIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
Ouoyiornyeckoro o0beKkTa (mpolecca) W3y4YeHHs, NPUYHHHO-CICICTBCHHBIX CBSI3€H W
3aBUCHUMOCTEH OMOJIOTHUECKUX 0OBEKTOB MEXIY COOOIA;

OLICHUBATh Ha MPUMEHHUMOCTb M JOCTOBEPHOCTh HH(OPMAIMIO, MOJYYCHHYIO B XOJI€
HaOJIFOICHUS ¥ DKCIIEPUMEHTA;

CaMOCTOSITENILHO (DOPMYITUPOBATh OOOOIICHNS U BBIBOJBI IO PE3yIbTaTaM MPOBEIEHHOTO
HAOJIFOICHUS, DKCICPUMEHTA, BJaJIeTh WHCTPYMEHTAMU OIEHKH JOCTOBEPHOCTH MOJYYCHHBIX
BBIBOJOB 1 0000IIEHNI;

POTHO3UPOBATh BO3MOXKHOE JAJIbHEHINIEE Pa3BUTHE OHMOJOTMYECKHX MPOIIECCOB M HMX
MIOCJIC/ICTBYSI B @aHAJIOTMYHBIX MJIM CXOJHBIX CUTYAIUsIX, @ TAK)KE BBIIBUTATH MPEIIIOI0KEHUS 00
UX Pa3BUTHUU B HOBBIX YCIIOBHSIX U KOHTCKCTAX.

3) padora ¢ unpopmaumeii:

NPUMEHSTh Pa3JIMYHBIC METOJbl, MHCTPYMEHThI W 3alpochl MpH TOUCKE M OTOOpe
OHMOJIOTMYECKON MH(POPMAIIUU WM JAHHBIX M3 UCTOYHUKOB C YYETOM IMPEIJIOKCHHON y4eOHON
OMOJIOrMYECKOM 3a/1auH;

BBIOUPATh, AHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH OHMOJOTHYECKYIO
UH(POPMAIIHIO PA3IMYHBIX BUAOB M (OPM IpeICTaBICHUS;

HAXOJIUTh CXOJIHBIC aPTYMEHTHI (ITOJITBEPIKAAOINE HIIM OMPOBEPTaIOIINE OJAHY U Ty JKE
UJICI0, BEPCHUIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOUHHKAX

CaMOCTOSITC/IbHO BBIOMpATh ONTUMAIBbHYIO (GOpPMY TNpeACTaBicHUs HHPOPMAIMA U
WLTIOCTPUPOBATh PellacMbIe 33J]a4ui HECIOKHBIMU CXEMaMH, TUarpaMMaMi, HHOHM rpadukoil u
WX KOMOWHAIIUSIMU;

OILIEHUBATh HAAEKHOCTh OMOJIOTHYECKON HH(POPMAIMK TI0 KPUTEPHUAM, TPEITOKECHHBIM
yYUTENEM Wi CHOPMYTUPOBAHHBIM CAMOCTOSTEIBHO;

3alIOMHHATh ¥ CUCTEMAaTH3UPOBATh OMOIOTUYECKY0 HHPOPMAIIHUIO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aedcTBUA

1) oO1ienne:

BOCIIPUHUMATh U (POPMYIIUPOBATh CY)KJICHUS, BEIpAXKaTh SIMOLIMH B ITPOLIECCE BHIMOIHEHUS
MPAKTUYECKHUX U TaOOpaTOpHBIX padoT;

BbIpaxaTh ce0s (CBOIO TOUKY 3p€HHS) B YCTHBIX U MHCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOallbHbIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, 3HATh U PACMO3HABATH MPEINOCHUIKA KOH(QIUKTHBIX CUTYAIlMi U CMATYaTh KOH(IJIUKTHI,
BECTH MEPErOBOPHI;

MOHUMATh HAMEPEHUs JPYTuX, NPOSBIATh YBAXXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B
KOPPEeKTHOH (popme hopMyIHpOBaTh CBOU BO3PAKEHUS;

B XOJle JIuajora M (WiaM) JUCKYCCHM 3a/laBaTh BOIPOCHI IO CYIIECTBY 00CYXIaeMoi
OMOJOTrNYEeCKON TEMBI U BHICKA3bIBAaTh UJIEH, HALIEJICHHbIE HAa pelIeHre OMOIOTHYECKOM 3a/1a4u U
nojjep)kaHue OyaroxkenareIbHOCTH OOLIEHNUS;

COMOCTABJIATh CBOM CYXKJIEHUS C CYXKAECHHUAMH JpPYIMX YYacTHUKOB JHaiora,
OOHapy>KUBATh Pa3IMYKe U CXOJCTBO MO3ULIUH;



nyOJIMYHO  TPEICTaBISITH  PE3yJabTaThl  BBIOJHEHHOTO  OMOJOTMYECKOro  OmbITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

CaMOCTOSITENILHO BBIOMpATh (QopMaAT BBICTYIUICHHSI C YY4E€TOM 3ajJad MPE3CHTAIUU U
0COOCHHOCTEH ayAUTOPUH U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIE M MMCbMEHHBIE TEKCTHI C
HCII0JIb30BAaHUEM WJUTOCTPATUBHBIX MATEPUAJIOB.

2) coBMeCTHaA J1eSITeJIbHOCTD:

MOHMMATh ¥ UCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHON W MHIUBUAYATbHOU pabOTHI TpU
pelIeHnN KOHKPETHOW OMOJIOTHYecKOi mpobieMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHUS
IrpynnoBbIX (GOpM B3aUMOIEHCTBUS IPU PEILICHUH MOCTAaBICHHON y4eOHOM 3a1auu;

NPUHUMATH 1I€JIb COBMECTHOM JI€ATE€NIbHOCTH, KOJUIEKTUBHO CTPOUTH JACUCTBUSL MO €&
JOCTHIKEHUIO: PaCHpeleNisiTh POJH, JOTOBAPUBATHCS, OOCYXKIaTh TPOIECC W  PEe3yNbTar
COBMECTHON paboThl, yMeTh 00001IaTh MHEHHSI HECKOJbKUX JIOJCH, MPOSBISATH TOTOBHOCTh
PYKOBOJIUTb, BBIIIOIHATH OPYUYEHHUS, IO JUMHATHCS;

IUTAHUPOBATh OPTAHHU3AIMIO0 COBMECTHOW pabOThI, ONMpPENeIsATh CBOI pOJIb (¢ Y4ETOM
MPEANOYTEHUH W BO3MOXKHOCTEH BCEX YYACTHUKOB B3aMMOCHCTBHUA), pacHpelessaTh 3aaadu
MEXJy WIeHaMHd KOMaHJbI, Y4acTBOBaTh B IPYIIOBBIX (opMax paboTsl (00CyxkaeHus, 0oOMeH
MHEHUSIMU, MO3TOBBIE IITYPMBI U UHBIE);

BBITIOJIHSITH CBOIO YacTh padOTHI, JOCTHTaTh KavyeCTBEHHOT'O pE3yJibTara IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPOBATH CBOU JICUCTBUS C IPYTUMHU WICHAMH KOMaH/IbI,

OLICHMBATh Ka4eCTBO CBOET0O BKJIAJa B OOIIUN MPOAYKT MO KPUTEPUAM, CAMOCTOSTEIBHO
c(OpMYyIIMPOBAHHBIM yYaCTHUKAaMU B3aUMOJICHCTBUS, CPAaBHUBATH PE3YJbTAThl C HCXOAHOMN
3aaded M BKJIQJ KaKIOTO WICHA KOMaHJBl B JOCTIIKEHHE PE3yJbTaToOB, pa3ieiiith chepy
OTBETCTBEHHOCTH U MPOSBIIATh TOTOBHOCTH K IIPEIOCTABICHUIO OTUYETA MEpe]] TPYIIIION;

OBJAJETh  CUCTEMON  YHUBEpPCAJIbHBIX KOMMYHHUKATUBHBIX  JIEUCTBHH, KOTOpas
obOecrieunBaeT C(HOPMUPOBAHHOCTh COLMATBHBIX HABBHIKOB M SMOIIMOHATBHOTO HWHTEIJICKTa
o0ydJaronuxcs.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusaunus:

BBISIBJISITH MPOOJEMBbI JJISl PELIeHMs] B KU3HEHHBIX M Y4YEOHBIX CUTYyalUsX, HUCIOJIb3YS
Ouosornyeckue 3HaHus;

OPUEHTHPOBAThCSI B Pa3IMYHBIX MOJAXOAAX MPUHATUS peleHUH (MHIUBUAYaJIbHOE,
MPUHITHE PELIEHUs B TPYIIe, IPUHATHE PELICHUHN IPyIIoi);

CaMOCTOSITENIbHO COCTaBIISATh AJNTOPUTM pEUIeHMs 3ajJauyd (UM €ro 4acTb), BBIOMpATh
crnoco0 pemeHus Yy4yeOHOH OHONOrMYecKoM 3afauyd ¢ y4€TOM HUMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MpeiaraeMble BapUaHThl PEIIeHUH;

COCTaBJATh IJIAaH AeMCTBHMM (IJ1aH peanu3alid HaMEYEHHOIO ajrOpUTMa pEeLIeHHs),
KOPPEKTUPOBATh MPEAJOKEHHBIH alrOpUTM C YYETOM TMOJIYYEHHUS] HOBBIX OHOJOTHYECKHX
3HaHUH 00 N3ydyaeMOM OHOJIOTHYECKOM OOBEKTE;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3 PEIICHUE.

CaMOKOHTPOJIb, IMOLUOHAIbHBIH HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISL, CAMOMOTHBAIIMH U PE(IIEKCHH;

J1aBaTh OLIEHKY CUTYallMH U MpEeAIararh IjaH €€ N3MEHEHU;



YUUTHIBaTh KOHTEKCT M MPEABUACTh TPYJHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH MpHU
pemieHnn  y4eOHOM OHMOJIOTMYECKOW 3ajaud, aJanTUpPOBaTh pEHICHHE K MEHSIOMUMCS
00CTOSATCILCTBAM;

OOBSACHATh MPUYUHBI JTOCTHXKEHUS (HEIOCTHXKEHUS) Pe3yIbTaTOB AESATEIbHOCTH, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY, YMETh HaXOAUTh MO3UTUBHOE B MPOU3OLICAICH CUTYAIIHH;

BHOCHUTb KOPPCKTHUBBI B ACATCIIbHOCTL HA OCHOBC HOBBIX O6CTO$ITCJIBCTB, U3MCHUBIINUXCA
CUTYallul, yCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEM;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LN U YCIOBUSIM;

pa3inyaTh, Ha3bIBATh U YNPABJIATH COOCTBEHHBIMU SMOIUSMU U SMOIUSIMU JIPYTHX;

BBIABJIATH U aHAJIM3UPOBATH ITPUYIHUHBL 3MOHI/II>'I;

CTaBUTL ce0s Ha MECTO Apyroro 4€JI0BCKa, IOHNUMAThb MOTHBBI U HAMCPCHUA APYTOro,

PEryJIrupoBaTh CrOCOO BHIPAKEHUS SMOLIMA.

IpunsiTue cedst U APyrux

OCO3HAHHO OTHOCHUTKCS K JIPYrOMY Y€JIOBEKY, €r0 MHEHUIO;

MPU3HABaTh CBOE MPABO Ha OMMOKY M TaKOE ke MPaBO JIPYroro;

OTKPBITOCTh Ce0€ U APYTUM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOW YHUBEPCAJIbHBIX YYEOHBIX pETYJIATUBHBIX JAEUCTBUH, KOTOpas
obecrieunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS TO3HMIIUS
JUYHOCTH), U JKU3HEHHBIX HABBIKOB JIMYHOCTU (yNpaBieHHs COOO0H, CaMOIUCIHILINHBL,
YCTOHYHMBOTO MTOBEACHHUS).

INPEJIMETHBIE PE3YJIBTATbBI

[IpeamerHble pe3ysabTaThl OCBOEHHUS MPOTrPaMMBbl 1O OMOJIOTUM K KOHIy OOy4YeHHs 6 5
Knacce:

XapaKTepu30BaTh OMOJIOTHIO KaK HAyKy O *HBOM NMpUpPOE, Ha3bIBaTh MPU3HAKU KHUBOTO,
CpaBHUBATh OOBEKTHI KHUBON M HEXKUBOU MPUPOJIBI;

HNEpeUYUCIsITh UCTOYHUKM  OMOJIOTMYECKMX 3HAHUHM, XapakTepu3oBaTb 3HAa4YEeHUE
OMOJOTMYECKUX 3HAHUM JJI1 COBPEMEHHOI'0 UelloBeKa, Mpodeccuu, CBA3aHHbIe ¢ Ouonoruei (4—
5 npodeccuii);

IOPUBOANUTH TMpPHUMEPHl BKJIaAa poccuiickux (B ToM umcne B. W. Bepnagckuii, A. JI.
YmxeBckuil) U 3apyOexHbIX (B TOM uHcie Apucrorenb, Teodpact, I'mnmokpar) yd4€HbIX B
pa3BUTHE OMOJIOTHH;

UMETh Mpe/ICTaBIeHHEe O BaXKHEUIIUX OMOJIOTMYECKHX Ipoleccax M SBICHUSIX: MUTAHUE,
JBIXaHUE, TPAHCIIOPT BELIECTB, Pa3pakKUMOCTb, POCT, pa3BUTHE, IBH)KEHUE, PA3MHOKECHHUE;

IPUMEHATh OMOJIOTHUECKUE TEPMHMHBI U MOHATHS (B TOM YMCJE: JKUBBIE Tesa, OHOJIOTHS,
HKOJIOTHSI, LIUTOJIOTHSI, aHATOMHUSI, (U3UOJIOTUs, OMOJIOTUYECKasi CUCTEMaTHKa, KJIETKa, TKaHb,
OopraH, CHCT€Ma OpraHoB, OpraHM3M, BHUPYC, IBWXXEHHE, MHTaHUE, (POTOCHHTE3, JbIXaHUE,
BBIJICJIEHUE, DPA3IPaKUMOCTh, POCT, Pa3MHOXKEHHUE, pa3BUTHE, cpela OOMTaHUs, MPHPOJTHOE
COO0O0IIIEeCTBO, MCKYCCTBEHHOE COOOIINECTBO) B COOTBETCTBUHU C IOCTABICHHOW 3ajaveil U B
KOHTEKCTE;

pa3ianyaTh MO BHEIIHEMY BUAY (M300pa’keHUSIM), CXeMaM M OMHCAHMSIM AOSJEpHbIE U
SJIepHble OPraHU3MBbl, pa3IMYHble OWOJIIOTHYECKHE OOBEKTHI: PACTEHHs, *XMBOTHBIX, TPHOBI,
JUIIANHUKY, OaKTepUH, TPUPOTHBIE U HCKYCCTBEHHBIE COOOIIECTBA, B3aUMOCBSI3M OPraHMU3MOB B



MPUPOHOM M UCKYCCTBEHHOM COOOIIEeCTBaX, MpeacTaBuTeNnei (aopsl U GpayHbl MPUPOIHBIX 30H
3emu, TanAmap T TPUPOAHBIE U KYIbTYPHBIE;

IPOBOJUTH ONKMCAHUE OpraHu3Ma (PacTeHHsI, dKHUBOTHOTO) 110 33JaHHOMY IUIaHY, BBIACISATD
CYLIECTBEHHbIE TPU3HAKH CTPOCHHUSI M MPOLECCOB JKU3HEAEATEIHbHOCTH OpPraHU3MOB,
XapaKTepu30BaTh OPraHU3Mbl KaK Tella )KMBOW MPUPOJIbI, TEPEUUCIIATh OCOOCHHOCTH PACTCHMUIA,
KUBOTHBIX, TPUOOB, TUIIANHUKOB, OAKTEPHIi U BUPYCOB;

packpbIBaTh TOHATHE O cpelne oOuTaHus (BOJHOM, HA3€MHO-BO3JYIIHOW, MOYBEHHOW,
BHYTPUOPTaHU3MEHHOM ), YCIIOBUSAX Cpebl OOUTaHUS;

MPUBOJIUTH TMPUMEPHI, XapaKTEPU3YIOIIME MPHUCIOCOOIEHHOCT, OPraHM3MOB K cCpele
oOuTaHus, B3aMMOCBSI3U OPIraHU3MOB B COOOLIECTBAX;

BBIJICJIATH OTIIMYUTEIIbHBIC IPU3HAKHI MPUPOTHBIX U UCKYCCTBEHHBIX COOOIIECTB;

apryMEeHTHpPOBAaTh OCHOBHBbIE IPaBHJIa TOBEJCHHUS 4YeJIOBEKa B MPUPOAEC U OOBACHATH
3HaYeHHE MPUPOJAOOXPAHHONW  JAEATEIbHOCTH  YEJIOBEKa, aHAIM3UPOBATh  TIJI00aNbHbBIE
HKOJIOTMYECKUE TIPOOIIEMBI;

PacKpbIBaTh POJIb OMOJIOTUN B MPAKTHYECKON JACSITEIbHOCTH YEJI0BEKa;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MpPHUMEpax CBs3b 3HAHWNA OMOJOTHH CO 3HAHUSAMHU IO
MaTeMaTHKe, MPEAMETOB TYMaHUTAPHOTO IIUKJIA, PA3INYHBIMU BUJAMH UCKYCCTBA;

BBITOJIHATH MPAKTHYECKHE PAa0OTHI (MOMCK WH(POPMALMU C MCIIOJIB30BAaHUEM Pa3ITUIHBIX
WUCTOYHUKOB, ONMHMCAHWE OpPraHu3Ma I10 33aJIaHHOMY IJIaHy) | JiabopaTopHbie paboThl (paboTa ¢
MHUKpPOCKOIIOM, 3HAaKOMCTBO C pa3JIMYHBIMU CHOCOOAMHU H3MEpPEHUS M CpPaBHEHUS >KHUBBIX
00BEKTOB);

NPUMEHSTh METOJBl OWOJOTHH (HAONIOJCHUE, ONMHCaHWe, KiIacCH(UKaIus, U3MEpECHHE,
AKCIIEPUMEHT): MPOBOAUTH HAOIIOJCHUS 3a OpraHu3MaMH, OMUCHIBATh OMOJIOTMYECKUE OOBEKTHI,
Ipolecchl M SBJICHMS, BBIMOJHATH OHOJOTMYECKMH DPUCYHOK M HM3MepeHHe OMOJIOTHYECKHX
00BEKTOB;

BJIAJIETh NpPUEMaMU PAOOTHI C JIYNOH, CBETOBBIM M IH(PPOBBIM MHKPOCKOIIAMHU TIPH
paccMaTpuBaHUM OUOJIOTHYECKUX OOBEKTOB;

coOuoiaTh MpaBuia 0€30MacHOro Tpyaa Hpu padboTe ¢ y4eOHbIM M J1aOOPaTOPHBIM
000pyIOBaHUEM, XMMHUYECKOH IOCYI0M B COOTBETCTBHMM C WHCTPYKIMSIMU Ha YpOKE, BO
BHEYPOYHOM JIEATETHHOCTH;

UCTIOJIB30BaTh TP BBHIIOJHEHUN YYEOHBIX 3aJlaHUH HAYYHO-TIOMYJISIPHYIO JINTEPATYpPy 10
Ouosioruu, CrpaBovHble MaTepHalbl, pecypchl IHTepHeTa;

CO3/1aBaTh IHUCBMEHHbIE M YCTHBIE COOOLIEHMS, HCIONb3YS MOHATHHHBIN ammapaT
M3y4aeMoro paszeiia OuoJIoTHH.

[IpenmeTHble pe3yabTaThl OCBOEHHUS MPOTPAMMBI 110 OHMOJIOTUM K KOHIy OOy4eHUs 6 6
Knacce:

XapaKTepu30BaTh OOTAHUKY KaK OMOJOTHYECKYIO HAyKy, €€ pa3fesibl U CBS3U C IPYTHUMH
HayKaMU U TEXHHUKOM;

IOPUBOANUTE TPUMEPHl BKiIaga poccuiickux (B Tom umcine B. B. [lokywaes, K. A.
Tumupszes, C. I'. HaBammn) u 3apyOexHbIX y4€HbIX (B ToMm uucie P. I'yk, M. Mansnuru) B
pa3BUTHE HAYK O PACTCHUSX;

MPUMEHSTh OMOJOTHYECKHE TEPMUHBI U MOHATHS (B TOM YHciie: O0TaHMKA, pacTUTENbHas
KJIeTKa, pacTUTeNbHasl TKaHb, OPraHbl PacTeHUl, CUCTEeMa OpPraHOB PAaCTEHUS: KOPEHb, MoOer
[IOYKa, JIUCT, BUJOU3MEHEHHBIC OpPraHbl, LBETOK, IUIOZ, CEMsS, PACTUTCIIbHBIA OpPraHU3M,



MHUHEpAJIbHOE IUTaHWE, (OTOCHHTE3, JbIXaHWE, POCT, pa3BUTHE, pPA3MHOXKEHUE, KIIOH,
pa3apa)KuMoCTh) B COOTBETCTBUH C ITIOCTABJIEHHOM 3a/1a4€il U B KOHTEKCTE;

ONMCHIBATh CTPOEHUE U KUZHEIEATEIBHOCTh PACTUTENBHOIO OpraHu3Ma (Ha IpuMepe
HOKPBITOCEMEHHBIX MJIM LIBETKOBBIX): MOIJIOLIEHUE BOJIbl U MUHEpaJIbHOE MUTAaHUE, (POTOCUHTES,
JBIXaHUE, TPAHCIIOPT BEUIECTB, POCT, Pa3MHOKEHUE, PA3BUTHUE, CBA3b CTPOCHUSI BET€TaTUBHBIX U
TeHEePATUBHBIX OPraHOB PACTCHUN C UX (PYHKIUSIMH;

pa3nnyaTth W ONHUCBHIBATH KHMBBIE M TepOapHbIe SK3EMIULIPhl PAcTEHUI MO 3aJaHHOMY
IUIaHy, YacTH PACTEHUH N0 H300paXKeHHUsAM, CXeMaM, MOJAEIAM, MyJisKaM, penbedHbIM
Ta0JIMIIAM;

XapaKTepu30BaTh IIPU3HAKU PACTEHUN, YPOBHHM OpPraHU3AlMM PAaCTUTEIBHOIO OpraHHU3Ma,
YacTU PACTEHUM: KIETKHU, TKAaHU, OpraHbl, CACTEMbI OPTaHOB, OPraHU3M;

CpaBHUBATb PAaCTUTEJIbHbIE TKAHU U OPTaHbl PACTEHUN MEXKIY COOO0H;

BBINOJIHATh IPAKTUYECKHE M J1abopaTopHble paboThl 1o Mopdonoruu u (Gpusnonoruu
pacteHuii, B TOM umcie pabOTbl ¢ MHUKPOCKOIIOM C MOCTOSIHHBIMH ((UKCUPOBAHHBIMH) H
BPEMEHHBIMU MUKpOIIpENapaTaMy, UCCIEA0BaTENbCKUE paOdOThl C UCIOJIBb30BaHUEM NIPUOOPOB U
MHCTPYMEHTOB LIU(PPOBOI J1abopaTopuy;

XapaKTepU30BaTh IIPOLIECCHl KU3HEAEATEIbHOCTH PpACTEHUI: IOTJIOLIEHUE BOABI U
MHUHEpaJIbHOE TMUTaHHEe, (OTOCHHTE3, JbIXaHHE, POCT, PAa3BUTHE, CIIOCOOBI €CTECTBEHHOTO M
HCKYCCTBEHHOI'O BEr€TaTHBHOIO DPAa3MHOXKEHHs, CEMEHHOE pa3MHOXXEHUE (Ha MpuMmepe
HOKPBITOCEMEHHBIX, MJIN 1IBETKOBBIX);

BBISIBJIATh IPUYMHHO-CJIC/ICTBEHHBIE CBSI3U MEXIY CTPOCHMEM U (DYHKIUSAMM TKaHed U
OpPraHOB PACTEHUN, CTPOCHUEM U KU3HEAECATEIbHOCTHIO PACTCHHUI;

KJIacCU(UIIUPOBATh PACTECHHSI U MX YaCTH IO Pa3HbIM OCHOBAHUSIM;

OOBSICHATH POJIb PAacTEHUH B IMPHUPOJE M JKU3HU YEJIOBEKa: 3HaueHUe (POTOCHMHTE3a B
OPUPOJIE M B JKU3HU YeJIOBEKA, OMOJIOTMUECKOE M XO3SHCTBEHHOE 3HAUYE€HUE BUAOM3MEHEHHBIX
100€eroB, X0351iICTBEHHOE 3HAYEHNE BET€TATUBHOIO PAa3MHOKEHUS;

IPUMEHSTh TOJyYEHHbIE 3HAHHUS JUId BBIpAIMBAHMS W Pa3MHOXKEHHUS KYJIbTYpPHBIX
pacTeHui;

UCIIOJIb30BaTh METOJ/bl OMOJOrMU: MPOBOJUTH HAOMIOJCHMS 32 PACTEHHUSIMM, OIUCHIBAThH
pacTeHMsI U UX YacCTH, CTaBUTh POCTEHIINE OMOIOrMUECKUE OTBITHI U AKCIIEPUMEHTHI;

coOnronarh mnpaBuia 0€30MacHOr0 TpyAa IMpH pabore ¢ y4eOHbIM M J1TaOOpPaTOPHBIM
000pyI0BaHUEM, XMMHYECKOH MOCYI0M B COOTBETCTBUM C HMHCTPYKLUMSAMH Ha YPOKE U BO
BHEYPOUYHOM J1€ATENBHOCTH;

JEMOHCTPUPOBATh Ha KOHKPETHBIX IMpHUMEpax CBS3b 3HAHUW OMOJIOIMM CO 3HAHUSMHU IO
MaTeMmaTuke, reorpaduu, TEXHOJIOTUHU, IPEIMETOB T'YMaHUTAPHOTO LIUKJIA, Pa3IMYHBIMU BUJAMU
HCKYCCTBA;

BJIaJIETh NpUEMaMU pabOThI ¢ OHoIOrnYecKoi HHpopMarueil: GopMyIupoBaTh OCHOBAHUS
JUIsL W3BJIEYEHHUS M 0000mieHuss HHPOpMAIMK U3 JBYX MCTOYHUKOB, MPeoOpa3oBbIBATH
nH(OpMaIHIO U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh IHUCBMEHHbIE M YCTHBIE COOOIICHMS, HCIONb3YS TMOHATHHHBIN ammapaT
U3y4aeMoro paszena OuOJOTHH.
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XapaKkTepu30BaTh MPUHLIUIBI KIACCU(PHUKAIMH PACTEHHH, OCHOBHBIC CHUCTEMAaTHYECKUE
IpyOmnbl  pacTeHWil (BOJOPOCTH, MXHM, IUIAyHbI, XBOULIM, M[alOPOTHUKH, TOJOCEMEHHBIE,
MOKPBITOCEMEHHBIE UJIH 1IBETKOBbIE);

IPUBOJIUTH MIPUMEpPHI BKIIaAa poccuiickux (B Tom uncie H. U. Basuios, U. B. Muuypun)
u 3apyoexHsix (B Tom uncie K. Jlunneit, JI. ITactep) yu€HbIX B pa3BHTHE HAyK O PacTEHUSX,
rpubax, JTUIaiHuKaX, 0aKTepUsX;

IPUMEHSTh OMOJIOTUYECKHUE TEPMUHBI U TMOHATHS (B TOM uwucie: OOTaHUKA, HKOJIOTUS
pacTeHui, MUKOJIOTHUsI, OAKTEpUOJIOTHS, CUCTEMATHKa, IAPCTBO, OT/AEN, KJacc, CEeMEHUCTBO, PO,
BUJ, KM3HEHHAs (opMa pACTeHMi, cpefa OOUTaHMA, PACTHTEIBHOE COOOIIECTBO, BBHICIINE
pacTeHusl, HU3IIME PACTEHMs, CIIOPOBBIE DPACTEHUS, CEMEHHBIE PACTEHUs, BOJOPOCIH, MXH,
IUTAyHBI, XBOIIYW, MAMOPOTHUKU, TOJOCEMEHHbIC, TOKPHITOCEMEHHBIE, OaKTepuu, TPHUOBI,
JUIIAHUKNA) B COOTBETCTBUU C TTOCTaBICHHOM 3a/aueil U B KOHTEKCTE;

pa3nuyath M ONMMCHIBATH )KHUBBIE U TepOapHbIe YK3EMIUIIPBI PACTEHHM, YaCTH PAaCTEHUI 1O
U300paXXeHHUsIM, CXeMaM, MOJEeNsIM, MyIlsbKaM, penbedHbIM — Tabimunam, TpuObl 1O
M300paXeHHsIM, CXeMaM, MyJIshKaM, OaKTepHH 10 U300paKeHUSIM;

BBISIBIIATh IIPU3HAKHU KJIACCOB MOKPBITOCEMEHHBIX WM LBETKOBBIX, CEMEUCTB JIBYAOJbHBIX
Y OJHOJOJIbHBIX PACTEHUIA;

OTpEeeNATh CHUCTEMATHUYECKOE IIOJIOKEHHWE PACTUTEIBHOrO0 OpraHu3ma (Ha MpuMepe
MOKPBITOCEMEHHBIX, HJIU I[BETKOBBIX) C TOMOIIBIO ONPEACTUTEIBHON KapTOUKHY;

BBIMIOJIHATh TMPAKTHYECKHE U JabopaTOpHble pPadOTHI MO CHCTEMATHKE pPACTCHHH,
MUKOJIOTMM W MHUKpPOOMOJIOTHH, B TOM 4YHUCIE pPabOThl C MHUKPOCKOIOM C IOCTOSHHBIMU
(puKcupoBaHHBIMH) M BpPEMEHHBIMH MHUKpOIpEnapaTaMu, HCCIEI0BaTeNbCKUe pabOThl C
UCIOJIb30BaHUEM ITPUOOPOB U MHCTPYMEHTOB LIM(POBOIL 1abopaTopuu;

BBIJICIIATh CYIIECTBEHHBIE IIPU3HAKA CTPOEHUS U IKU3HEICATEIBHOCTH PACTCHUM,
OakTepuit, TpuOOB, JIUIIAHHUKOB,

MPOBOANTH OMKHCAHWE M CPaBHUBATh MEXAY COOOW pacTeHHs, TPUOBI, IHUIIAWHUKH,
OakTepuu Mo 3a/laHHOMY IUIaHY, JIEaTh BHIBOJIBI HA OCHOBE CPABHEHUS,

ONUCHIBATh YCJIOKHEHHE OPraHU3allUM PAaCTECHUM B XOJE 3BOJIIOLMM PACTUTEIBHOIO MUpa
Ha 3eMiie;

BBISBJIATh YEPThl MPUCHOCOONIEHHOCTH pacTeHud K cpelae oOWTaHMs, 3HAUYEHHUE
HKOJIOTHYECKUX (DaKTOPOB JUIsl pacTEeHUI;

XapaKTepu30BaTh PAaCTUTENbHbIE COOOIIECTBA, CE30HHBIE U MOCTYyMATEIbHbIE U3MEHEHUS
pacTUTEIBHBIX COOOIIECTB, PACTUTEIBLHOCTD (PACTUTENBHBIN MOKPOB) MPUPOIHBIX 30H 3€MJIH;

MPUBOAUTH MPUMEPHI KYJIbTYPHBIX PACTEHHUI M MX 3HAUEHHE B )KM3HU YEJIOBEKA, TOHUMATh
MPUYHMHBI U 3HATh MEPHI OXPaHbl PACTUTEIBLHOTO MUPA 3EMIIH;

pacKpblBaTh pOJb pAcTeHUU, TpuOOB, JHUIIAMHUKOB, OakTepuili B NPHUPOIHBIX
c000111eCTBaX, B XO35UCTBEHHON JESTEIbHOCTH YEJIOBEKA U €r0 MOBCEIHEBHOM KU3HU;

JIEeMOHCTPUPOBATh HAa KOHKPETHBIX MMPUMEPAX CBSI3b 3HAHUI 110 OMOJIOTHUH CO 3HAHUAMU IO
MaTteMaTHke, (u3nke, reorpaduu, TEXHOJOTHH, JHUTEPaType, U TEXHOJIOTUH, IPEIMETOB
TYMaHUTapHOTO IUKJIA, pa3JIMYHBIMHU BUAAMHU UCKYCCTBA;

MCITOJTH30BaTh METOABI OMOJIOTHH: TIPOBOJANTH HAOIIOICHUS 32 PACTCHHUSIMH, OaKTEPHIMHU,
rpubamu, JIUIIAHHUKAMU, ONUCHIBATh MX, CTAaBUTh MPOCTEHIINE OUONOTUYECKHUE OIBITHl U
JKCIIEPUMEHTBI;



coOmoaTh mpaBwiia 0€30MaCHOTO Tpylda Mpu paboTe ¢ ydyeOHBIM M J1a0OpPaTOPHBIM
00opy/IoBaHNEM, XUMHUYECKOW TOCYIOH B COOTBETCTBHU C HWHCTPYKIUSMU HAa YPOKE U BO
BHEYPOUYHOU AECATEIbHOCTH;

BIaseTh npuéMmamu paboThl ¢ uHPOpMaluei: QopMyaHMpoBaTh OCHOBAaHUS s
W3BJICUCHUS] U 0000ICHUST HMHPOPMAIIMA M3 HECKOJIBKUX MCTOYHUKOB (2—3), mpeoOpa30oBhIBAThH
WH(OPMAIIHIO U3 OJHON 3HAKOBOW CHCTEMBIB JIPYTYIO;

CO3/aBaTh MHCHMEHHBIE M YCTHBIC COOOIICHWS, WCIIONB3ys TIOHSATUUHBIN ammapar
M3y4aeMoro paszjena OWOJIOTUH, CONPOBOXKIATh BBICTYIUIGHHE MpE3eHTalueld ¢ Yy4€ToM
0COOCHHOCTEH ayAUTOPUH 00YUAIOIIHUXCS.
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XapaKTepu30BaTh HAYKH O YEJIOBEKE (AHTPOIOJIOTHIO, AaHATOMHUIO, (U3HOJIOTHIO,
MEAMIMHY, TUTUEHY, SKOJIOTHI0 YeJIOBEKa, MCUXOJIOIHI0) U UX CBSI3U C JPYIMMH HayKaMH U
TEXHHKOM;

OOBSCHSATH IMOJIOKEHHE YEJIOBEKAa B CHCTEME OPraHM4ecKOro MHpa, €ro MPOUCXOXKICHUE,
OTJIMYHSI YEJIOBEKA OT KUBOTHBIX, TPUCIIOCOOICHHOCTD K Pa3IMYHBIM SKOJOTHUYECKUM (haKkTopam
(uenoBeyecKue packl U aJalTUBHBIE TUIIBI JIFO/IEH), POJICTBO UYEIOBEUECKUX pac;

IPUBOJIUTH IPUMEpPHI BKIIaga poccuiickux (B ToMm uucie U. M. Ceuenos, U. I1. [1aBnos, U.
U. Meunukos, A. A. Yxromckui, [1. K. AHoxuH) u 3apy0exsbix (B Tom uucie Y. ['apseit, K.
bepnap, JI. Ilacrep, Y. /lapBuH) yu€HBIX B pa3BUTHE NPEICTABICHUNA O MPOUCXOXKJICHUHU,
CTPOCHUH, KUZHEJEATEIbHOCTH, IOBE/IEHUH, 3KOJIOTMH YEIOBEKa;

MPUMEHATH OMOJIOTHYECKUE TEPMHUHBI U MOHATUSA (B TOM YHUCIIE: ITUTOJIOTHUSI, TUCTOJIOTHS,
aHATOMHS 4YelloBeKa, (M3HMOJOTHS YelIOBeKa, TUTHEeHa, aHTPOMOJOTHS, DKOJOTHs YelOBEKa,
KJIETKa, TKaHb, OpPTaH, CUCTeMa OpPraHoOB, MUTaHKE, JbIXaHHE, KpoBooOpalieHne, 0OMeH BEIECTB
U MpeBpallleHue dHEpruu, IBUKEHHE, BBIIEICHHUE, POCT, Pa3BUTHE, NIOBEJIEHUE, PA3MHOXKEHUE,
pa3IpakuMOCTh, PETyJslidsg, TOMEOCTa3, BHYTPEHHSA Cpela, UMMYHUTET) B COOTBETCTBUU C
MOCTaBJIEHHOM 3a7jaueil U B KOHTEKCTE;

MPOBOANTH OMHUCAHHE MO BHEIIHEMY BUIY (M300pa)KEHUI0), cXxeMaM OOIIUX MPU3HAKOB
OpraHM3Ma 4eJOBeKa, YPOBHEHM €ro opraHu3alMu: KJIETKH, TKaHH, OpTaHbl, CUCTEMbl OPIaHOB,
OpraHu3M;

CpPaBHUBATh KIJIETKU Pa3HbIX TKAHEH, TPYNN TKaHE#, OpraHbl, CACTEMbI OPTaHOB YEJIOBEKA;
MIPOLIECCHI KU3ZHEIEATEIbHOCTH OpraHU3Ma YeJI0BEKa, JAeJIaTh BHIBOJbI HA OCHOBE CPABHEHUS;

pa3ianyaTh OMOJIOTMYECKH AaKTHUBHbIE BeleCTBAa (BUTaMUHBI, ()EPMEHTHI, TOPMOHBI),
BBISIBJISITH UX POJIb B Ipoliecce 0OMeHa BEIIECTB U PEBPAICHUs SHEPTUH;

XapakTepru30BaTh OMOJIOTMYECKHE MPOLIECCHl: OOMEH BEIIECTB U NMPEBpAIICHUE SHEPTHH,
NUTaHWe, TbIXaHUE, BBIJCIICHNE, TPAHCIOPT BEIIECTB, MBUKEHHE, POCT, PErynsius (QyHKIUH,
MMMYHUTET, IOBEJICHUE, Pa3BUTHE, PA3MHOKEHHUE YEeJIOBEKA;

BBISIBJISITH NPUYMHHO-CIIECTBEHHbBIE CBSI3U MEX]y CTPOEHHUEM KJIETOK, OPraHOB, CHCTEM
OpPraHOB OpraHW3Ma YeloBeKa W MX (YHKIUSMHU, MEXAY CTPOCHUEM, JKU3HENEATEIHbHOCTHIO U
Cpeoit OOMTaHUs YeIOBEKa,;

MPUMEHATh OWOJOTHYECKHE MOJCIHM JJisi BBIABICHHS OCOOEHHOCTEH CTPOSHUS |
(GYHKIIMOHUPOBAHMSI OPraHOB U CUCTEM OPraHOB UEJIOBEKa;

OOBSICHATh HEHPOTyMOPAIbHYIO PETYISALUI0 MPOLECCOB KU3HEAEATEIBHOCTH OpraHu3Ma
YeJI0BEKa;



XapaKTepu30BaTh U CPaBHUBATh OE3YCIIOBHBIE U YCIOBHBIE pe(IeKChl, HACIEICTBEHHbBIE U
HEHACJIEICTBEHHbIE IPOrpaMMbI TOBEICHUS, OCOOCHHOCTH BBICHICH HEPBHOH NESATEIHLHOCTH
4eJI0BEKa, BUJBI MOTPEOHOCTEH, MaMsATH, MBIIUICHHS, pEYd, TEMIIEPAMEHTOB, SMOLUH, CHA,
CTPYKTYPY (PYHKIMOHAQJIBHBIX CHUCTEM OpraHM3Ma, HAIPABJICHHBIX HA JIOCTUXKEHUE IOJIE3HBIX
IPUCIOCOOUTENBHBIX PE3YJIbTATOB;

pa3nnyarh HACJIEACTBEHHBIE W HEHACIEICTBEHHbIC (MH()EKIMOHHBIC, HEMH(EKIIMOHHBIC)
3a007eBaHNUs 4YEJIOBEKa, OOBACHATH 3HAYCHHE Mep MNPOMYWIAKTUKH B TMPEAYNPEKICHUN
3a00J1eBaHUI YEJIOBEKa;

BBINOJIHATh IpaKkTUYecKue M JabopaTopHble padOThl MO MOP(OIOrHH, aHATOMHHU,
(U3MOTOTHH U TOBEICHUIO YENIOBEKAa, B TOM 4HCIe paboThl ¢ MHKPOCKOIIOM C TMOCTOSSHHBIMHU
(puxcupoBaHHBIMH) ¥ BpPEMEHHBIMH MMKpOIIpENapaTaMu, HCCIeI0BaTeIbCKie paboThl C
UCIIOJIb30BaHUEM ITPUOOPOB U MHCTPYMEHTOB LIM(POBOIl T1abopaTopuu;

pelaTh KaueCTBEHHbIE M KOJIMYECTBEHHBIC 3aJlaud, MCIIOJb3Ysl OCHOBHBIE I1OKa3aTesu
3/10pOBbs YEJIOBEKA, IPOBOAUTH PACUEThl U OLIEHUBATH MOJIyYEHHBIE 3HAUEHUS;

apryMeHTHpOBaTh OCHOBHBIE NMPUHIUIBI 370POBOr0 00pa3a >KU3HMU, METOMbI 3aLIUTHl U
YKpPEIUIEHUsI 3/10pOBbsSI 4EJOBEKa: COAJaHCUPOBAHHOE MUTAHUE, COOJIIOJCHHE MpaBWJI JIMYHOU
TUTUEHBI, 3aHATHS (QU3KYIbTYPOHl UM CHOPTOM, paldoOHajlbHas OpraHu3aunus Tpyaa H
MIOJIHOLIEHHOT'O OT/IbIXa, IO3UTUBHOE SMOIIMOHATIBHO-TICUXUUECKOE COCTOSHUE;

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHMs Uil COONIOAECHMS 3710poBoro oOpasza
KHU3HHU, COAJAHCHPOBAHHOI'O NHUTaHUS, (PU3MUYECKOW AKTUBHOCTH, CTPECCOYCTOMYMBOCTH, VIS
UCKJIFOUEHHsI BPEIHBIX MPUBBIYEK, 3aBUCUMOCTEI];

BIaJeTh NpUEMAMU OKAa3aHWsA IIEPBOM IIOMOIIM 4YEJOBEKY IpU IOTEPE CO3HAHUA,
COJIHEYHOM M TEIUIOBOM YyJape, OTPaBJICHUU, YTOIUIEHUH, KPOBOTEUEHHM, TPaBMax MSITKHX
TKaHEH, KOCTEH CKelleTa, OpraHOB UyBCTB, 0’KOI'aX U OTMOPOKECHHUSX;

JEMOHCTPUPOBAaTh Ha KOHKPETHBIX INPUMEPAX CBA3b 3HAHMH HAyK O YEJIOBEKE CO
3HaHUSIMM TIPEAMETOB €CTECTBEHHO-HAYYHOIO0 U T'YMAHMTApHOIO ILIMKIIOB, Pa3IMYHBIX BHUIOB
HCKYCCTBa, TEXHOJIOTUH, OCHOB 0€30IIaCHOCTH JKU3HEIEATENbHOCTH, (PU3NUECKON KYJIbTYpBI;

UCIIOJIb30BaTh METObI OMOJIOTHH: HAOII01aTh, U3MEPSTh, ONMUCHIBATh OPraHNU3M UYEJIOBEKa
U TIPOLIECCHl €0 JKU3HEIECATEIBHOCTH, NPOBOAUTH IPOCTEHUIINE HCCIEJOBAaHMS OpraHu3Ma
YyeJioBeKa U OOBICHATH UX PE3YyIbTaThl;

cobOmoiaTh MpaBmiia 0€30IMAaCHOTO TpyJda MpU paboTe ¢ ydyeOHBIM M J1a0OpaTOPHBIM
000pyI0BaHUEM, XMMHUYECKOH MOCYIOM B COOTBETCTBUM C HMHCTPYKLHUSMH Ha YpOKe U BO
BHEYPOUYHOM J1€ATENBHOCTH;

BIaseTh npuéMamMu paboThl ¢ HHPOpMalue: QopMyaHMpoBaTh OCHOBAaHUS s
U3BJIeYeHHS] 1 00001IeHUsT MHGOPMAIIUU U3 HECKOJIBKUX (4—5) MCTOYHUKOB; MPeoOpa30BbIBATH
UH(OPMALIHIO U3 OJTHON 3HAKOBON CHCTEMBI B IPYTYIO;

cO3/1aBaTh IHCBMEHHBIE M YCTHBIE COOOILICHMS, HCIONb3YS TMOHATHHHBIN ammapaT
M3YYEHHOTO paszjena OWOJIOTUH, CONPOBOXKIATh BBICTYIUIGHHE Mpe3eHTalued ¢ Yy4éTom
O0COOEHHOCTEHN ayTUTOPHH O0yUArOIIHXCS.
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. BBIJICJICHUE CYIIECTBEHHBIX TMPU3HAKOB OMOJOTHYECKUX OOBEKTOB (OTIHUUTEIBHBIX
MPU3HAKOB JKUBBIX OPTaHU3MOB; KJIETOK U OPraHU3MOB PACTCHHMIA, )KUBOTHBIX, TPUOOB U
OakTepuii; opraHu3Ma 4YeJIOBEeKa; BUIOB, dKOCHUCTEM; OHocdepsl) U mporeccoB (0OMeH
BEIIIECTB U MPEBPAIICHHS SHEPTUH, IUTAHUE, IBIXaHUE, BBIJICICHNE, TPAHCIIOPT BEIECTB,



POCT, pa3BUTHE, PA3MHOKECHHUE, PETYIISLNS KU3HEACATEIIEHOCTH OpPTraHu3Ma; KPyroBOPOT
BEIIECTB U MPEBPAIIEHUS JHEPTHH B SKOCUCTEMAX );

MIPUBEJICHUE JIOKA3aTeNbCTB (aPTyMEHTAIMsI) POJICTBA YEIIOBEKA C MIICKOIMUTAOIIHMMHU
KUBOTHBIMH; B3aMMOCBSI3U YEIIOBEKAa W OKPYKAIOIIEH Cpelpl; 3aBUCHMOCTU 3I0POBBS
YeJIOBEKa OT COCTOSIHUSI OKpPYKAaIOMIeH Cpeibl; HEOOXOIUMOCTH 3alllUThl OKPYKAFOIIEH
cpensl; COOMIOACHUS Mep NPOPUIAKTHKN 3a00JICBaHMA, BBI3BIBAEMBIX PACTCHHUSIMH,
KUBOTHBIMH, OaKTepusMH, TpubaMu W BHpPyCaMH, TpaBMaTH3Ma, cTpeccoB, BUNU-
WHQEKIUH, BPSIHBIX MPUBBIYCK, HAPYIICHUS OCAHKH, 3pEHHUSI, CITyXa, MHOEKIIMOHHBIX U
MPOCTY/IHBIX 3a00JICBaHUIi;

KIacCUpUKAUg — OINpeAeNicHUEe MPUHAAIC)KHOCTH OHOIIOTUYECKUX OOBEKTOB K
OTIpeICTICHHOM CUCTEMATHUECKOH TpyIITIE;

OOBSICHEHUE POJIM OHMOJIOTUU B TMPAKTHYECKOW ICATEIBHOCTH IIOACH; MECTa W POJIH
YeJoBeKa B NPUPOEC; POJCTBA, OOIIHOCTH MPOMCXOXJICHUS W DBOJIOIMH PACTCHUN U
KUBOTHBIX (HAa TIPUMEPE COIMOCTABICHUS OTICNBHBIX TPYII); POJH Pa3THIHBIX
OpPraHU3MOB B JKM3HM 4YEIIOBEKAa; 3HAYCHUs OWOJOTHYECKOTO pPa3HOOOpazus s
coxpaHeHHs OHMOoc(epbl, MEXaHU3MOB HACJIEJCTBEHHOCTH U W3MEHYHUBOCTHU, TPOSIBICHUS
HACJICJICTBEHHBIX 3a00JICBaHUI y Y€JI0BEKa, BUI000Pa30BaHMs U IPUCTIOCOOICHHOCTH;
pa3nuYeHrue Ha Ta0JIMIAaX YacTeld W OPraHOWJIOB KIIETKH, OPTaHOB M CHUCTEM OPIraHOB
YeIIOBEKa; HA JKMBBIX OOBCKTaX M TAOJIHUIIAX OPraHOB I[BETKOBOTO PACTEHUS, OPraHOB H
CHCTEM OPT'aHOB YKMBOTHBIX, PACTEHUI PAa3HBIX OTJIEJIOB, )KUBOTHBIX OT/ICIBHBIX THUIIOB U
KJIaCCOB; HauOoJiee PaclpOCTPaHECHHBIX PACTEHUI M TOMAIIHUX JKUBOTHBIX, ChEIOOHBIX
U SIZIOBUTHIX TPUOOB, OTIACHBIX ISl YSJIOBEKA PACTCHUN U )KUBOTHBIX;

CpaBHCHHE OHOJIOTHYECKUX OOBEKTOB M MPOIECCOB, yMEHUE JeNIaTh BBIBOABI U
YMO3aKJIIOUEHHUsI HA OCHOBE CPABHEHUS;

BBISIBJICHHE HM3MEHYMBOCTH OpPTraHU3MOB; MPHUCIOCOOJICHUI OpPraHu3MOB K cpele
OoOWTaHUS; TUTIOB B3aUMOJICHCTBHUS Pa3HBIX BHJIOB B DKOCHCTEME; B3aUMOCBSI3EH MEXKITY
O0COOCHHOCTSIMU CTPOCHHS KIIETOK, TKAHEH, OPTraHOB, CUCTEM OPTaHOB U WX (PYHKIIHSIMH;
OBJIaJICHHE METOJIaMU OWMOJIOTUYECKON HayKH: HAOMIOJACHHUE M OMHCAHUE OMOIOTHUECKUX
O00BEKTOB M MPOIECCOB; MOCTAHOBKA OMOJIOTHYECKHUX DKCIEPUMEHTOB U OOBSICHEHHE HX
pe3yIbTaTOB.



TEMATHYECKOE INTAHUPOBAHHUE
S KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Buonorus — Hayka 0 )XHUBOU IIpUPOIE 4 bubmmorexa [IOK
YK pHpoA https://m.edso0.ru/7f413368
bu6mmoreka [IOK
2 M 7 4 1
CTOIRL H3YHCHHA AHBOU LIPHPOBL https://m.edso0.ru/7f413368
bubmuorexa [JOK
— 7 1 1.
3 Opranu3Mbl — TeJa )KUBOU MIPUPOIBI 0 5 https://m.eds0o.ru/7f413368
bubmuorexa [JOK
4 Opranusmel U cpeia 0OUTaHus 6 0.5 httos://m.edso0.ru/7f413368
bu6mmoreka [IOK
II )
> PHPOJIHEIE COOOMECTRa 6 05 https://m.edso0.ru/7f413368
6 Kusa o018 1 HeoBe 3 bubmuorexa [JOK
uBas Ipu U YEJIOBEK
PHpOA T https://m.edso0.ru/7f413368
7 P BHOG BDEMS 1 bubmuorexa [JOK
C3CPBHOC BPE https://m.edso0.ru/7f413368
OBIIEE KOJIMYECTBO YACOB I1O
1 34 0 3.5

[TPOT'PAMME



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

6 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 PactutenbHbIi opraHu3m 8 15 bubmmorexa LIOK
P ' https://m.edsoo.ru/7f4148d0
5 Crtpoenue u MHOTOOOpasue 11 35 bubnuorexa [JOK
HOKPBITOCEMEHHBIX PACTCHHIA ' https://m.edsoo.ru/7f4148d0
3 JKuzHenesTeabHOCTh PacTUTEILHOTO 14 3 bu6mmoreka [IOK
opranusmMa https://m.edsoo.ru/7f4148d0
4 PesepBHOE Bpems 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f4148d0
OBIIEE KOJIMYECTBO YACOB I10 34 0 8

[NPOTPAMME



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

7 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
1 CucreMaTUUECKHE TPYNIBI PACTEHUN 19 45 bubmorexa [JOK
Py p ' https://m.edso00.ru/7f416720
2 PasBurie pactuTenbHOTO MUpa Ha 3eMiie 2 bubmorexa [JOK
p p https://m.edso0.ru/7f416720
3 Pacrenus B npupoaHBIX COOOIIECTBAX 3 bubmmorexa [JOK
PHpOA B https://m.edso0.ru/7f416720
4 Pacrenus u yenosek 3 bubmmorexa [IOK
https://m.edso0.ru/7f416720
bu6mmoreka [IOK
r ) i .b 7 2
> puObL. Jlnmaiinmku. Baxrepun https://m.edso0.ru/7f416720
OBILIEE KOJIMYECTBO HACOB I10 34 0 6.5

I[TPOTPAMME



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

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne n/m P Konrpoasusie IIpakruueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
bu6nmmoreka [IOK
1 K i 4 .
HBOTHRIH OPTARHEM 05 https://m.edso0.ru/7f418886
5 CtpoeHue U )KU3HEAEATSIbHOCTh OpraHu3Ma 12 3 bu6nmorexa LIOK
>KMBOTHOTO https://m.edso0.ru/7f418886
3 OCHOBHBIE KaT€rOpPUU CUCTEMATUKHU 1 bubmmoreka [JOK
JKMBOTHBIX https://m.edsoo.ru/7f418886
4 OIHOKIIETOYHBIC KUBOTHEIC - IIPOCTEHIIINE 3 1 bubmorexa OK
A p https://m.edso00.ru/7f418886
5 MHOTroKJIETOUHBIE KUBOTHBIE. 2 1 bu6mmoteka IIOK
KuiieqnomnoaocTHbIE https://m.edsoo.ru/7f418886
bubmmoreka IIOK
IT 4 1
6 FIOCIHE, KPYIIIRIC, KOMBHATLIC HEpBH https://m.edsoo.ru/7f418886
bubmmoteka IIOK
7 q 1
JICHHCTOHOTHE 6 https://m.edsoo.ru/7f418886
bu6mmoteka IIOK
8 Monockn 2 05 https://m.eds00.ru/7f418886
but6mmoreka [IOK
9 Xoproseie . https://m.edso0.ru/7f418886
bubnmnorexa LIOK
10 Prioer 4 ! https://m.edsoo.ru/7f418886
bu6nunorexa LIOK
11
3eMHOBOHEIE 3 https://m.edso0.ru/7f418886
12 [Ipecmbikaromuecs 3 bubmuotexa [JOK



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.edso0.ru/7f418886

13 M 4 1 ﬁ?ﬁﬁf&lﬁfﬁﬁmlssse

14 Muekonurarommue / 1 ]r?;lpi?;lr%f;;ggﬁfﬂw%

15 Pa3Butue )xuBOTHOrO MUpa Ha 3emJie 4 0.5 ﬁg&?ﬁ;f:;gg};f 118886

16 JKuBOTHBIEC B IPUPOAHBIX COOOIIIECTBAX 3 ﬁg{iﬂ;;T:;(;? rOu/I§f418886

17 JKuBOTHBIC 1 YEIIOBEK 3 ]s;l[i?;r?w?:;{;grouﬁfﬂw%

18 PesepBHOE Bpems 2 Eg;i?;;?:gigrou/ﬁfﬂ%%
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 115



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

9 KJIACC

Ne i/

HaumeHoBaHue pa3jiejioB U TeM
NMPorpamMmbl

BBEJEHUE
I'maBa 1.Mecto Kypca B cucteme

€CTECTBEHHO-HAYYHBIX JUCIUILINH, a TAKKE
OMOJOrM4YECKHUX HayK.

PA3JIEJI 1

CrpykTypHas OpraHu3aIus KHBBIX

OpraHHU3MOB
['naBa 2. XuMuyeckasi opranusansi KI€TKU

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

0.5

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

I'maBa 3. OO6MmeH BellecTB U NpeodOpazoBaHuE
SHEpPI'uH B KJIETKE

I'maBa 4. CtpoeHue u GyHKIHH KIETOK

0.5

PA3JIEJ 2

PasMHOXEHUE U MHAMBUAYAIBHOE Pa3BUTHE
OpraHU3MOB

I'maBa 5. Pa3MHOXEHHE OPraHU3MOB

I'maBa 6. HMHauBuAoyanbHOE  pa3BUTHE
OpraHU3MOB (OHTOT'€HE3)

1.5

PA3/IEJI 3
HaciencTBeHHOCTE u N3MEHYNBOCTH
OpraHU3MOB
I'maBa 7. 3aKOHOMEPHOCTH HACIEIOBAHUS
MIPU3HAKOB

['maBa 8. 3aKOHOMEPHOCTH U3MEHUNBOCTH

0.5

1.5

['maBa 9. Cenexnus pacTeHHi, >XUBOTHBIX U
MHUKPOOPTaHU3MOB




PA3/E] 4

10 DBOJTIOLIMS KUBOTO MUpa Ha 3emilie 2 2
I'maBa 10. PasButne ouooruu B
JIOJTApBUHOBCKHUI MEPUOJ
I'maa 11. Teopus Y. [apBuHa o

11 IPOHCX 0K ICHUH BUJIOB yTeM 3 1
€CTECTBEHHOI'0 0TOOpa

12 I'naBa 12. MHKpO3BOIIOIHS 5 0.5
I'maBa 13. IlpucnocoOaeHHOCTh OPraHU3MOB

13 K YCJIOBUSIM BHEIIHEHW Cpeibl KaK pe3yJbTar 5 15
JIEHCTBUSI €CTECTBEHHOTO 0TOOpa

14 I'naBa 14. Bo3HUKHOBEHUE KU3HU HA 3eMIIe 1

15 I'maBa 15. PazBurHe XU3HU Ha 3eMiie
PA3JIEJI 5
B3anMooTHoOIIEHHsT OpraHu3Ma ¥ CPEIbl.

16 OCHOBBI PKOJIOTUH 9
I'maa 16. buocdepa, ee crpykrypa H
byHKIUM

16 I'naBa 17. buocdepa u uenosex 2

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




INOYPOYHOE IIVTAHUPOBAHUE

5 KVIACC
N KoJunyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3yYeHUS
padoTbI padoThbI pecypchl
1 JKuBasi u HexXMBas IpUpPoOJIA. 1 bubnuorexa [JOK
[Tpu3Haku KUBOTO https://m.edso0.ru/863cca60
buonorus - cucteMa HayK O )KMBOU bubnuoreka [IOK
2 1
IpUPOIE https://m.edsoo.ru/863ccc0e
Ponp OGuosornu B mo3HaHUH
OKPY’KaIOIIIET0 MUpPa U bubmmoreka [JOK
3 . 1
NPaKTUYECKOMN IeATEIbHOCTH https://m.edso0.ru/863cccOe
COBPEMEHHOT0 YeI0BeKa
4 HcTounnku OMOTOTHIECKUX 1 bubmmoteka IIOK
3HAHUHI https://m.edso0.ru/863ccf56
5 Hayunble MeTOABI U3y4YeHUS 1 bubmuoreka [IOK
KHUBO MTPUPOIBI https://m.edsoo0.ru/863cd0c8
MeTo1bl U3y4eHHS KUBOU bubmmoreka IIOK
6 1
HPUPOJIBL: U3MEPEHUE https://m.edsoo.ru/863cd9ce
MeTo1bl U3y4eHHs KUBOU
MIPUPOJIBI: HAOTIOICHHUE U
skcriepuMeHT. JlabopaTopHas
7 pabora. «3yuenue 1 05 bubmuoreka [JOK

71a00paTOPHOTO 000PYIOBAHUS:
TEPMOMETPHI, BeChl, yaniku Iletpu,
npooupku, MeH3ypku. [Ipasuna
paboThI ¢ 000PYJOBAHUEM B

https://m.edsoo.ru/863cd65e



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccf56
https://m.edsoo.ru/863cd0c8
https://m.edsoo.ru/863cd9ce
https://m.edsoo.ru/863cd65e

IIKOJILHOM KaOWHETe.
O3HaKOMJIEHHE C YCTPOMCTBOM
JyTbI, CBETOBOTO MUKPOCKOIIA,
npaBuiia pabOThl C HUMM»

Meroasb! n3y4yeHus KUBOU
IIPUPOJIBI: ONUCAHHUE.
ITpakTuyeckas pabora
«O3HaKOMJIEHHE C PACTUTEIILHBIMU
Y 5KMBOTHBIMM KJIETKaMHU: TOMaTa U

bubmuoreka [IOK

8 apOy3a (HaTypaJbHbIC ITpenaparsbl), 05 https://m.edso00.ru/863cd866
UHOY30pun TY(PEIBKH U TUIPHI
(roTOBBIE MUKpOIPENAPATHI) C
MIOMOMIBIO JIYIIbl U CBETOBOI'O
MHUKPOCKOTIa)
9 [TonsiTue 06 opranuzme Bubmmorexa HOK
https://m.eds00.ru/863cdb36
10 YBenuuureabHble TPUOOPHI IS bubnnorexa [JOK
YICCIIeIOBAaHUI https://m.edsoo.ru/863cd3de
LuTonorusa — Hayka O KJIETKE.
JlaGopaTtopHast pabora «3yuenue
KJIETOK KOJKHUIIbI YEIlIyH JIyKa 110
11 JyNoi U MHKII)IOCKOHOYMH (H3;1K ) 0.5 Bubmmorexa IOK
https://m.edsoo.ru/863cddde
MIpUMEPE CAMOCTOSTEIBHO
MPUTOTOBJIEHHOTO
MUKpOIIpenapara)»
12 KusznenestenbHOCTh OPraHU3MOB bubmorexa LIOK
https://m.eds00.ru/863ce568
13 CBOICTBA )KMBBIX OPTaHHU3MOB. 05 bubnuotexa [JOK

JlaGopaTtopHnas pabota

https://m.edso0.ru/863ce73e



https://m.edsoo.ru/863cd866
https://m.edsoo.ru/863cdb36
https://m.edsoo.ru/863cd3de
https://m.edsoo.ru/863cddde
https://m.edsoo.ru/863ce568
https://m.edsoo.ru/863ce73e

«Habnronenue 3a notpedieHreM
BOJIbI PACTCHHEM)

Pa3HoOOpasue opraHu3MoB U UX
knaccugukarus. [Ipakruyeckas

14 pabota «O3HaKOMIICHHE C bubmmorexa LIOK
https://m.edso00.ru/863ce8ec
NPUHIUIIAMA CHCTEMATUKH
OpPIraHU3MOB»
15 MHuoroo0pa3ue 1 3HaueHUE
pacteHui
16 MHoroo0pasue u 3HaueHHe
KUBOTHBIX
17 MHuoroo6pasue u 3HaueHue rpudoB
18 bakrepuu u Bupychl kak popma bubnnorexa [JOK
KU3HH https://m.eds00.ru/863ce8ec
19 Cpenbl 00MTaHUS OPraHU3MOB
20 Bonnas cpena oOutanus bubmmoteka IIOK
OpraHU3MOB https://m.eds00.ru/863cea68
21 HaszemHuo-Bo3aymnas cpena bubmuoreka [IOK
OOHMTaHMs OPraHU3MOB https://m.edso0.ru/863cec3e
[TouBennas cpena oOuTaHus
opranusMoB. [IpakTuyeckas
pabota «BblsiBieHuE bubmuoreka [IOK
22 . 0.5
IpUCIOCO0IEHNUH OPraHU3MOB K https://m.edsoo.ru/863cedba
cpezne oOuTaHus (Ha KOHKPETHBIX
npuMepax)»
23 OpraHu3mebl Kak cpeia OOUTaHus Bubmmorexa HOK
https://m.edso00.ru/863cf684
24 Ce30HHBIC U3MCHCHUS B )KH3HH but6mmoreka [IOK



https://m.edsoo.ru/863ce8ec
https://m.edsoo.ru/863ce8ec
https://m.edsoo.ru/863cea68
https://m.edsoo.ru/863cec3e
https://m.edsoo.ru/863cedba
https://m.edsoo.ru/863cf684

OpraHM3MOB https://m.eds00.ru/863cf508
25 [ToHsiTEe 0 MPUPOTHOM 1 bubnuorexa [JOK
cooOIecTse. https://m.eds00.ru/863cf684
26 B3anmocBsa3u opraHu3mMoB B 1 bubmuorexa [IOK
IPHUPOIHBIX COOOIIECTBAX https://m.edso0.ru/863cf684
97 [IumeBsle CBA3M B IPUPOAHBIX 1 Bu6muoteka [JOK
coo01mecTBax https://m.eds00.ru/863cf7e2
28 Pa3nooOpasue npupoIHbIX 1 bubanoreka [JOK
cooO1ecTs https://m.eds00.ru/863cfb20
HckyccTBeHHBIE COOOIIECTBA, UX
OTIIMYHE OT MPUPOTHBIX
coobmiectB JlaboparopHas pabora bubnnorexa [JOK
29 1 0.5
«M3yueHne UCKYCCTBEHHBIX https://m.edso0.ru/863cfd3c
cooOmiecTB U ux odurarenei (Ha
puUMepe aKBapuyma H Jip.)»
30 ITpuponHbIe 30HBI 3eMIIH, X 1 bubmuoreka [IOK
oburarenu https://m.edsoo.ru/863cfeea
31 BimstHue yenoBeka Ha JKHUBYIO 1 bubmmnoreka HOK
npupoIy https://m.eds00.ru/863d0340
32 I'moGanbHBIE KOIOTHYECKUE 1 bubmmoteka IIOK
po0IIeMbI https://m.eds00.ru/863d0340
33 IIytu coxpanenus 1 bubmuoreka [IOK
OMOJOTUYECKOTO Pa3HOOOpa3Hs https://m.edso00.ru/863d064c
Peseprubriil ypok. O606111eHIE
34 3HAHWH [0 MaTepHuay, 1
U3y4EeHHOMY B 5 Kiacce
OBIIEE KOJIMYECTBO YACOB I10 34 3

I[TPOIT'PAMME



https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf7e2
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6 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3YYCHUSA
padoThI padoThI pecypcel
1 Boranuka — Hayka 0 pacTeHUSIX 1 bubamorexa LIOK
yKaop https://m.edsoo.ru/863d0af2
, | Do
P o p https://m.edso0.ru/863d0c82
opraHusma
3 CropoBbI€ U CEMEHHBIC PACTCHUS 1 buomiorexa LIOK
p P https://m.edsoo.ru/863d0de0
PactuTenbHas kieTka, ee U3y4eHue.
Jlaboparopuas padota «3yueHue bubmmoreka [JOK
4 1
MHKPOCKOITHYECKOTO CTPOCHHSI https://m.edsoo.ru/863d0fde
JIUCTA BOJHOTO PACTCHHUS DJIOICH
XUMHYECKUN COCTaB KIIETKU.
JlaGopatopHnas pabora
5 «OOHapyXeHHE HEOPTaHUIECKUX U 1 0.5
OpPTaHWYECKUX BEIIECTB B
pacTCHHI
6 KusneneaTenbHOCTD KIIETKHU 1
PactutenbHbIe TKaHW, X (YHKIIHH.
el I o
P p ' https://m.edsoo.ru/863d115a
(ucmonbp30BaHMe
MUKPOTIPEapaToB)»
8 Opransl pactenuid. JlabopaTopHas 1 0.5 bubmmoreka [JOK



https://m.edsoo.ru/863d0af2
https://m.edsoo.ru/863d0c82
https://m.edsoo.ru/863d0de0
https://m.edsoo.ru/863d0fde
https://m.edsoo.ru/863d115a

10

pabota «/3y4yeHue BHEUTHETO
CTPOEHHUSI TPABSIHUCTOTO
LIBETKOBOT'O pacTEHUS (Ha )KUBBIX
WK repOapHbIX SK3EMILIApax
pacTeHuii): macTylIbsl CyMKa,
pelbKa quKasi, JIOTUK €IKHI 1
IpYTUe pacTeHUsD

Crtpoenue cemsH. JlaboparopHas
pabota «3ydyeHne cTpoeHus: CeMsiH
OJIHOJOJIBHBIX U JIBYAOJBHBIX
pacTeHuin»

Bunbl kopHE# ¥ TUTIBI KOPHEBBIX
cucteM. JJaboparopHas pabota
«M3yueHne cTpoeHus KOPHEBBIX
cHCTeM (CTepKHEBOH U
MOYKOBATOI) Ha MpUMepe
repOapHBIX HK3EMIUTSIPOB WIIH
JKUBBIX pacTeHni. M3yuenue
MUKpoOTpenapara KJIeTOK KOPHSI»

0.5

https://m.edso0.ru/863d12ae

bubmuoreka [IOK
https://m.edso0.ru/863d3cca

bu6nmorexa LIOK
https://m.eds00.ru/863d1402

11

12

13

Bunonsmenenue kopHen

[ToGer. Pa3BuTne mobera u3 MoOYKH.
JlaGopatopnas pabora «M3yuenue
CTPOCHHSI BETETaTUBHBIX U
TeHEepaTUBHBIX TOYEK (Ha MpuMepe
CUPEHH, TOTIOJISA U APYTUX
pacTeHui)»

Crpoenue crebuns. JlaboparopHas
pabota «PaccmarpuBanue

0.5

0.5

bubmuoreka [IOK
https://m.eds00.ru/863d197a

bubnunorexa LIOK
https://m.edso0.ru/863d1c90

bubnuorexa [JOK
https://m.edsoo.ru/863d28ca



https://m.edsoo.ru/863d12ae
https://m.edsoo.ru/863d3cca
https://m.edsoo.ru/863d1402
https://m.edsoo.ru/863d197a
https://m.edsoo.ru/863d1c90
https://m.edsoo.ru/863d28ca

MHUKPOCKOITMYECKOTO CTPOCHUS
BETKH JiepeBa (Ha TOTOBOM
MUKpOIIpenapare)»

BuemHnee 1 BHyTpeHHEE CTpOEHUE
mucta. JlaboparopHast pabota
«O3HaKOMJICHHE C BHEITHUM

bubnunorexa LIOK

14 CTPOEHHUEM JIUCTHEB U 05 https://m.edsoo.ru/863d1e98
JUCTOPACTIONOXKEHHEM (Ha
KOMHATHBIX PACTCHUSIX)».

Bunousmenenus noderos.

15 Jlaboparopnas pabota 05 bubmmoreka [JOK
«MccrnenoBanue CTpOCHHS ' https://m.edsoo.ru/863d2c08
KOpHEBHUINA, KIYOHS, TyKOBHIIBD
Crpoenue u paznoodpazue

16 IIl::TKOB. HagopaTop}II)as[ paborta 0.5 bubnuorexa LIOK

https://m.eds00.ru/863d3842
«M3yueHne CTpOeHHS IBETKOBY
Comngserus. Jlabopatopnas pabota
17 <<O]:HaKOMJ'IeHI/IepC paSJ'II/I‘HfHMI/I 0.5 bubnuorexa LIOK
. https://m.eds00.ru/863d3842
THTIAMU COIIBETHI

18 Momr bubnuoreka [{OK

https://m.edso0.ru/863d3b4e

19 PacnpocTpanenue miogoB u ceMsiH bu6muoreka [JOK
B IIPUpPOJIE https://m.edso0.ru/863d3b4e

. bubnuorexa [IOK

20 Obwett bettects y pactenHit https://m.eds00.ru/863d2550

21 MuHepanbHOE IUTAHUE PACTEHUMN. bubmuoreka [JOK
Y nobpenus https://m.edso00.ru/863d1b00

22 ®orocunres. [Ipaktuueckas padbora 0.5 bu6mmoreka [IOK
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«Habmronenue npoiiecca
BBIJICJICHUS KUCJIOPO/ia Ha CBETY
aKBAPUYMHBIMHU PACTCHUSIMU

https://m.eds00.ru/863d2028

Poins dporocunTesa B npupoje u

bubnunorexa LIOK

23 ’KU3HH YeJI0BEKa https://m.edsoo.ru/863d2028
bIxaHue KopHs. JlabopaTopHas
24 ;I)[a60Ta <<I/I3yI‘)IeHI/IC ponpn pI)II)XJ'ICHI/I}I 0.5 bubnrorexa LIOK
. https://m.edso0.ru/863d21c2
JUTS IBIXaHUST KOPHEI
o5 Jlucr u cTebenb Kak opraHbl bubnnoreka [JOK
JBIXaHUSI https://m.edso0.ru/863d2320
TpaHcopT BEIECTB B PACTECHUMU.
[IpakTuueckas padota «BoisiBieHne
26 Hel;e,Z[BI/IX(eHI/IHIjSOI[H u 0.5 bubmorexa HOK
https://m.edsoo.ru/863d2c08
MUHEPAJIbHBIX BEIIECTB 110
JPEBECUHE»
27 Brinenenue y pacrenuit. JIucronan
[Ipopacranue ceMsH.
[IpakTuueckas pabota
28 «OmpeneneHne BCX0XKECTH CEMTH 05 bubmuorexka [JOK
KYJbTYPHBIX PACTCHHUH U MOCEB UX https://m.edsoo.ru/863d3cca
B IpyHT». «OmnpeneneHne ycaoBun
MPOPACTaHUS CEMSTH
Poct u pa3zButue pacteHusl.
[IpakTnueckas pabora
29 «Habmronenne 3a pocTom 1 05 bubnuotexa [JOK

pa3BUTHEM IIBETKOBOT'O PaCTEHHS B
KOMHATHBIX YCJIOBUAX (Ha mpUMepe
(aconu UM INOCEBHOI'O TOPOXa)»

https://m.edso0.ru/863d2fb4



https://m.edsoo.ru/863d2028
https://m.edsoo.ru/863d2028
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30

Pa3sMHOKEeHHME pacTeHU U ero
3HAYEHUE

31

32

Onbinenue. /IBoitHOE
OIIOOTBOPEHUE

O6p330BaHI/IC IIJIOA0B U CEMSH

bubnunorexa LIOK
https://m.eds00.ru/863d3842

bu6nmoreka [IOK
https://m.eds00.ru/863d39c8

33

BereraruBHoe pa3MHOKEHHE
pactenuii. [IpakTuueckas pabota
«OBnazenue npuémMamMmu
BEreTaTUBHOI'O Pa3MHOKEHUS
pacTeHuii (4epeHKoBaHUE TTOOETOB,
YepeHKOBaHUE JINCTHEB U JIPYTHE)
Ha MpUMepe KOMHATHBIX PACTeHUH
(TpameckaHIus, CEHIIOINS,
OeroHusi, CaHCEBbEPA U APYyTUe
pacTeHus)»

0.5

bubmuoreka [IOK
https://m.eds00.ru/863d34d2

34

PesepBHblit ypok. O60011eHNE
3HaHUH O CTPOCHUU U
KHU3HEEATSIIbHOCTH
PacTUTENILHOTO OpraHnu3Ma

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34



https://m.edsoo.ru/863d3842
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https://m.edsoo.ru/863d34d2

7 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3YYCHUSA
padoThI padoThI pecypcel

1 MHoroo6pa3ue oOpraHu3MoB U UX 1 bubmuorexa [IOK
KiaaccuuKanus https://m.edsoo.ru/863d4314

2 CucreMaruka pacTeHUH 1 bubmmorexa LIOK

https://m.edso0.ru/863d449a

Husmume pacrenus. OOmas
XapaKTEPUCTUKA BOJOPOCIEH.

3 JlaGopaTtopHast pabora «3yuenue 1 05 bubmmoreka [JOK
CTPOEHHUS OJHOKICTOYHBIX ' https://m.eds00.ru/863d46a2
BOJIOpOCIIei (Ha mpuMepe
XJIAMHUIOMOHA/IbI U XJIOPEILIIBI)»
Husmne pacrenus. 3enensie
Bosopociu. [Ipaktuueckas pabora

4 «3ydyenue crpoeHus 1 05 bubmuoreka [IOK
MHOTOKJIETOYHBIX HUTYAThIX https://m.edso0.ru/863d4832
BOJIOpOCIIei (Ha mpuMepe
CIHMPOTHUPHI U YIOTPUKCA)»

5 Husmme pacrenus. bypsie n 1 bu6muoreka [JOK
KpacHbIE BOJIOPOCITH https://m.edso0.ru/863d499a

6 Bricmie criopoBbie pacTeHust 1 bubmorexa LIOK

https://m.edso0.ru/863d4fc6

OO01m1ast XxapakTepUCTHKA U CTPOCHUE BuGmorexa OK

7 Mxo0B. [IpakTrueckas pabota 1 0.5

((I/I3y‘{eHI/IC BHCHIHCTO CTPOCHUA

https://m.edso0.ru/863d4b02



https://m.edsoo.ru/863d4314
https://m.edsoo.ru/863d449a
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MXOB (Ha MECTHBIX BUJIAX)»

[IpakTuueckas padora «M3yuenue
BHEIIIHETO CTPOCHUS

8 [ukn pazButusa MxoB. Posib MXOB B bu6nmmoreka [IOK
IPUPOJIC U JACATEIBHOCTH YeIOBEKa https://m.edsoo.ru/863d4e5e

9 OO0m1as XxapakKTepucTUKa bubmuorexa [IOK
aropPOTHUKOOOPa3HBIX https://m.edsoo.ru/863d4fc6
Oco0eHHOCTH CTPOEHUS U
KU3HEICATCIIbHOCTH IIJIayHOB,

10 XBOILIEH ¥ MaIOPOTHUKOB. 05 bu6nmorexa LIOK
[MpakTrueckas padbota «3yueHue https://m.edsoo.ru/863d512e
BHEIIHEr0 CTPOCHHUS MAaNOPOTHHUKA
WJIH XBOIIIA»

Pa3zmHOXKeHUE 1 UKIT pa3BUTHS

11 ManOPOTHUKOOOPA3HBIX. 3HAYCHHE bubnnorexa [JOK
HaropOTHUKOOOPA3HBIX B IPUPOIE U https://m.edso00.ru/863d5282
JKU3HU YeTIOBEeKa
OO01as XapakTepUCTHKA XBOMHBIX
pacrenuii. [Ipaktuueckas pabora
«M3yueHne BHEIIHETO CTPOSHUS

12 BeTO}:I XBOH, IIUILIEK U CepMﬂH 0.5 bubmmorexa LOK

’ ’ . https://m.edsoo.ru/863d55a2
TOJIOCEMEHHBIX pacTeHui (Ha
pUMepe elr, COCHBI TN
JIMCTBEHHHMIIBI )»

13 3HaueHHe XBOWHBIX pACTEHUN B bubnmnorexa [JOK
NPUPOJIE U )KU3HU YeJIOBEKa https://m.eds00.ru/863d5714
Oco0eHHOCTH CTPOEHUS U
KU3HEICATSIIBHOCTH ) BuGmiorexa [IOK

14 ITOKPBITOCEMEHHBIX PACTEHUM. 0.5

https://m.edso00.ru/863d5868
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IMMOKPBITOCCMCHHBIX paCTCHHfI))

Knaccudukanust 1 UK pa3BUTHUS

bu6nmmoreka [IOK

15 MOKPBITOCEMEHHBIX PaCTCHHI https://m.edso0.ru/863d5a02
CewmelicTBa Kjacca JIBYIOJIbHEIC.
[IpakTnueckas pa6ciay iHBy‘IGHHC bubamorexa LIOK
N —— https://m.edso0.ru/863d5b88
16 cemelicTB: KpecrouseTHble 0.5 https://m.edsoo.ru/863d5dae
(Kanycrigie), PosoiseTHLe https://m.edso0.ru/863d5f20
(PosoBbie) Ha repGapHEIX i https://m.edso00.ru/863d607e
https://m.edso00.ru/863d61e6
HaTypaJIbHbIX 00pa3Lax»
CewmeiicTBa Ki1acca ABYAO0JIbHbIE
[TpakTrueckas pabota «3yuenue bubnnorexa [JOK
NPU3HAKOB TPE/ICTABUTENCH https://m.edso0.ru/863d5b88
17 ceMeNCTB: MOTBIILKOBLIE 05 https://m.edsoo.ru/863d5dae
(BoboBebie), [TacnéHoBsie, https://m.edso0.ru/863d5f20
CrnoxHorseTHbie (ACTPOBBIC) Ha https://m.edsoo.ru/863d607e
repOapHBIX U HATYPATbHBIX https://m.edsoo.ru/863d61e6
oOpa3ziax»
XapakTepHbIe IPU3HAKH CEMEHCTB
Kn'fcca OzHOIIOJ'III))HI)Ie. bubmmorexa LTOK
Mpaxrieckas pabora «H3yuerme https://m.edso00.ru/863d5b88
18 IPU3HAKOB NPEJICTaBUTEIICH 0.5 https://m.edsoo.ru/863d5dae
R — https://m.edso00.ru/863d5f20
(MATIHKOBBIE) HA FepGapHbIX 1 https://m.edso00.ru/863d607e
https://m.edso00.ru/863d61e6
HATypaJIbHBIX 00pa3iax»»
KyneTypHBIE TTpEACTaBUTEIIN
19 ce}llvleﬁZfB HOKpl:,I’i“IOCGMeHHBIX nux Bubmmorexa HOK
’ https://m.edso0.ru/863d634e
HCIOJIb30BaHUE YETIOBEKOM
20 DBOJIIOIIMOHHOE PA3BUTHE but6mmoreka [IOK
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PacTUTEIBLHOIO MHUpa Ha 3emiie

https://m.edsoo.ru/863d651a

OTanel Pa3BUTHA HA3EMHBIX

bubnunorexa LIOK

2 PACTCHII OCHOBHBIN https://m.eds00.ru/863d668c
CHUCTEMAaTUYECKUX TPYII
99 Pacrenust u cpena oOuTaHus. bu6nmoreka [IOK
Dkonorunyeckue HaKTopsl https://m.edsoo.ru/863d67ea
23 PacturenbHbIe cCOOOIIECTBA bubmorexa LIOK
https://m.eds00.ru/863d695¢
24 CtpyKTypa pacTUTEIBLHOTO bubmmoreka [JOK
cooOrmecTBa https://m.eds00.ru/863d695c
KynbTypHble pacTeHHs U UX
o5 npoucxoxaenue. KynprypHsie bubnuoreka [IOK
pacTeHHs CENbCKOX03SHCTBCHHBIX https://m.edsoo.ru/863d6cc2
YrOJIuit
%6 Pacrenus ropona. JlekopatuBHoe bubmuoreka [IOK
IIBETOBOJICTBO https://m.edsoo.ru/863d6e2a
27 OxpaHa pacTUTENBHOIO MUPA bubmmorexa LIOK
https://m.eds00.ru/863d6f88
bakTepun - nosiAepHbIE OpraHU3MBbl.
OO61as xapakTepucTHKa OakTepuil.
28 Hagcl)paToﬁHaﬂ 5360Ta «I/Isyqegne 0.5 bubnuorexa LIOK
N https://m.eds00.ru/863d75f0
cTpoeHus OakTepuil (Ha TOTOBBIX
MUKpOIIpenaparax)»
29 Posb GaxTepuii B mpupoe U KU3HU bubmuorexa [IOK
YeJIOBeKa https://m.eds00.ru/863d75f0
bubnunorexa LIOK
30 T'pubpt. OOwas xapakrepuctika https://m.edso00.ru/863d70e6
31 [Insamounsie rpudsl. [IpakTHyeckas 0.5 bubnuoreka [JOK
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pabora «3yuenue cTpoeHust
TUTO/IOBBIX TEJ HUIATIOYHBIX TPUOOB
(W1 U3y4YeHue NUISTIOYHBIX TPUOOB
Ha MYJISDKAX)»

https://m.eds00.ru/863d70e6

[ImecHeBbIE U APOAKIKH.
[IpakTuyeckas padora «M3yuenue

bubnunorexa LIOK

32 CTPOCHHUSI OJTHOKJIETOYHBIX (MYKOD) 1 0.5 https://m.eds00.ru/863d72b2
Y MHOTOKJICTOYHBIX (TICHUITUILI)

IUIECHEBBIX TPUOOBY»

33 I'pubr1 -napazuts! pactTeHui, 1 Bu6moteka [JOK
JKUBOTHBIX U Y€JIOBEKa https://m.edso0.ru/863d72b2
JIMImaifHUKK - KOMIUICKCHBIC

34 opranusMel. [IpakTuueckas padbora 1 0.5 Bubmmorexa IOK

: https://m.edso0.ru/863d7460
«M3yueHne CTpOCHUS JTUIIAHHUKOBY
OBIIEE KOJIMYECTBO YACOB I10 34 6.5

I[TPOTPAMME
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8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThbI
pecypcbl
1 300510THUs1 — HAyKa O AKUBOTHBIX 1 bubmorexa LOK
K https://m.edsoo.ru/863d7744
5 OO01ue npu3HaKK )KUBOTHBIX. 1 bubnuoreka [{OK
MHoroo6pasue KMBOTHOT'O MHUPa https://m.edso0.ru/863d78a2
3 CrpoeHue u KU3HEAeATEIbHOCTh 1 bubmmoreka [JOK
JKUBOTHOM KJIETKH https://m.edso0.ru/863d7c26
Txanu >kuBOTHBIX. OpraHbl U CUCTEMBI
OpraHoB )HUBOTHbIX. JIabopaTopHas
4 pabora «MccnenoBanue mos 1 05 bubnuoreka [JOK
MHUKPOCKOIIOM I'OTOBBIX ' https://m.eds00.ru/863d7d98
MHUKPOIIPENapaToB KJIETOK U TKaHEH
YKUBOTHBIX)
Ornopa 1 IBH>KEHHE )KUBOTHBIX.
[IpakTuueckas pabora bubmmnoreka HOK
5 1 0.5
«O3HaKOMIJIEHHE C OpraHaMu OIOPHI U https://m.edsoo.ru/863d7fle
JBUKEHUS Y )KUBOTHBIX»
[Tutanue u nuieBapeHue y
6 MPOCTEHIINX ¥ OECTIO3BOHOYHBIX 1 bubmorexa I[JOK
p https://m.edsoo.ru/863d809a
YKUBOTHBIX
[Iutanue u nuieBapeHue y
7 IMO3BOHOYHEIX JKUBOTHBIX. 1 05 bu6nunorexa LIOK

[TpakTuueckas pabota «3yuenue
CIIOCOOOB TOTJIONICHHUS TTHIIHN Y

https://m.edso0.ru/863d82ca



https://m.edsoo.ru/863d7744
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KHUBOTHBIX)»

Jprxanue »uBOTHBIX. [IpakTyeckas

bu6nmorexa [IOK

8 pabota «3ydeHne criocoOOB IbIXaHUs 0.5 https://m.edsoo.ru/863d84fa
Y JKUBOTHBIX)
TpaHcHopT BelecTB y
0OECIT03BOHOYHBIX KUBOTHBIX.
9 [IpakTrueckas pabota 05 bubnmnoreka HOK
«O3HaKOMIIEHHE C CHCTEMaMU ' https://m.eds00.ru/863d86c6
OpPTraHOB TPAHCIIOPTA BEIICCTB Y
JKUBOTHBIX)
10 KpoBoobpartienue y mo3BOHOYHBIX bubnnorexa [JOK
JKUBOTHBIX https://m.eds00.ru/863d8856
11 Briznenenue y »kMBOTHBIX bubmorexa [JOK
s Y https://m.eds00.ru/863d89d2
[ToxpoBBI TENa y JKUBOTHBIX.
12 IT aIIZTI/IquKaﬂ ya60Ta «3yuenue 0.5 bubmorexa [TOK
P P ya ' https://m.eds00.ru/863d8d74
MOKPOBOB Tella y KUBOTHBIX)
Koopannanus u perynsamnus bubmuoreka [IOK
13
JKA3HEEATENIbHOCTH Y )KUBOTHBIX https://m.eds00.ru/863d8f9%
14 Pa3znpaxxumocTs 1 noBezieHNE bubmuoreka [IOK
JKMBOTHBIX https://m.eds00.ru/863d9260
DopMBbI pa3MHOKEHUS KUBOTHBIX.
15 [IpaxTuueckas pabora «CtpoeHue 05 bubmuoreka [JOK
Ai1a U pa3BUTHE 3apObIIIA ITULIBI ' https://m.edso00.ru/863d93b4
(KypHIIBI)»
16 PocTt 1 pa3BuTHE JXMBOTHBIX bubmorexa [JOK
P https://m.edso0.ru/863d93b4
17 OCHOBHBIC CUCTEMAaTHUYSCKHUE bu6nunorexa LIOK
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KaTCropruu KMBOTHBIX

https://m.eds00.ru/863d9526

18

OO0mas xapakTepucTHUKa MPOCTEHIITHX.

JlaboparopHas paboTa
«HccnenoBanue CTpOCHUS
uHY30pUn-TY(PENbKH U HaOII0IeHUE
3a e€ nepenBrkeHueM. M3yuenune
XEMOTaKCHCa)

0.5

bu6nmoreka IIOK
https://m.edsoo0.ru/863d974c

19

Kryrukonocus! u Udpy3zopun

bubnunoreka LIOK
https://m.edso00.ru/863d974c

20

MHoroo0pa3ue npocTenmx.
3HaueHUE MPOCTEUIITUX B IPUPOJIC U
JKU3HU denoBeka. JJaboparoprast
pabota «MHOroo0Opa3ue MpOCTEHIIIX
(Ha rOTOBBIX TIpemapaTax)»

0.5

bubnunoreka LIOK
https://m.edso00.ru/863d974c

21

OO0m1as xapakTepUCTUKA
KHUIIIEYHOTIOJIOCTHBIX. [IpakTruyeckas
paborta «VccnenoBaHue CTpoeHUs
IIPECHOBOIHOW TUAPBI U €€
nepeIBKEHUS (IIKOIbHBIN

aKBapUYM)»

0.5

bubmmoteka IIOK
https://m.edso00.ru/863d9a30

22

23

MHoroo6pa3ue KUIIeYHOMOIOCTHBIX.
3HaueHHUE KUIIIEYHOITOJIOCTHBIX B
MPUPOJIC U )KU3HH YEIOBEKA.
[IpakTuyeckas padora
«MccnenoBanre MTUTaHUS THAPHI
nadHUSIMU U [IUKJIONaMH ([ITKOJIBHBIN

aKBapUYM)»

Yepsu. [lnockue uepsu

0.5

but6mmorekxa [IOK
https://m.edso0.ru/863d9ba2

bu6nunorexa LIOK
https://m.edso00.ru/863d9d50
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[Tapa3uTudeckue MI0CKUE YEPBH.
JlaGopaTtopHnas padora «3yueHue

bu6nunorexa LIOK

24 HpI/ICHf)CO6J'ICHI/II/I Mapa3suTUYECKUX 0.5 https://m.edsoo.ru/863da070
yepBel K mapazuTu3My (Ha TOTOBBIX
BJIQXKHBIX U MUKPOIIpEnapaTax)»
bubnunorexa LIOK
25 Kpyruste uepu https://m.edsoo.ru/863d9efe
Konbuateie yepBu. [IpakTrueckas
abora «/ccnenoBaHue BHyTPEHHETO
26 STpOGHI/I}I JI0’KJIEBOTO qepB;}[]T(I:{a 0.5 bubmorexa HOK
https://m.edsoo.ru/863d9efe
TOTOBOM BII2XKHOM IIperapaTe u
MUKpOIIpenapare)»
97 OO0m1as XxapakTepucTUKa bubnuorexa [JOK
YJIEHUCTOHOT'MX https://m.edsoo.ru/863da3c2
28 Pakoo6pazubie. OcobeHHOCTH bubmmnoreka HOK
CTPOEHUSA U JKU3HEESITEIIbHOCTH https://m.edsoo.ru/863da53e
29 [Taykoo6paznbie. OcobeHHOCTH bubmuoreka [IOK
CTPOEHUS U JKU3HEESITEIIbHOCTH https://m.edsoo.ru/863da6a6
Hacexkombie. OcoO€HHOCTH CTPOEHHUS
W JKU3HeAeaTenbHoCcTU. [IpakTuueckas
30 pabota «VccrnenoBaHue BHEIIHETO 05 bubmuoreka [IOK
CTPOEHHS HACEKOMOTO (Ha IpuMepe https://m.edsoo.ru/863da89%a
MaKNCKOTO JKyKa WIH JPYTHX KPYITHBIX
HACEKOMBIX-BPEIUTEIIECH )»
HacexoMsle ¢ HETTOJIHBIM
npesparienneM. [IpakTudeckas
31 p§6o§a «O3HaKOMJ'IpeHI/Ie c 0.5 bubmmorexa LIOK

Pa3IMYHBIMHA TUIIAMH PA3BUTHA
HAaCEKOMBIX (Ha MpUMEPE KOJUICKITHH )»

https://m.edso0.ru/863da89a



https://m.edsoo.ru/863da070
https://m.edsoo.ru/863d9efe
https://m.edsoo.ru/863d9efe
https://m.edsoo.ru/863da3c2
https://m.edsoo.ru/863da53e
https://m.edsoo.ru/863da6a6
https://m.edsoo.ru/863da89a
https://m.edsoo.ru/863da89a

bubnunorexa LIOK

32 HacekoMmple ¢ TTOJTHBIM TIPEBpAIICHUEM https://m.edsoo.ru/863da89a
OO61mas xapakTepuCTHKa MOJUTFOCKOB.
[TpakTrueckas pabota
«MccnenoBanre BHEIIHETO CTPOCHUS
33 PaKOBHH MPECHOBOIHBIX U MOPCKHUX 0.5 bubmorexa LOK
https://m.edsoo.ru/863dab7e
MOJUTIOCKOB (paKOBHHBI 0€33y0KH,
TIEPIJIOBUIIBI, IPYIOBUKA, KATYIIIKH H
Ip.)»
MHuoroo0pas3ue MOJTIOCKOB. 3HaUYECHUE
34 MOJITIOCKOB B ITPUPO/IE U )KU3HU bubmorexa HOK
https://m.edsoo.ru/863dacd2
YenoBeKa
35 OO01mas xapakTepUCTHKA XOPIOBBIX bubmmoreka [JOK
JKUBOTHBIX https://m.edsoo.ru/863dae44
OO6m1as xapakTepucTrKa poio.
[IpakTuueckas pabora
36 «MccnenoBanre BHEIIHETO CTPOCHUS 05 bubmuoteka [IOK
U 0COOCHHOCTEN TepeIBUKEHHSI PHIObI https://m.edsoo.ru/863db010
(Ha mpuMepe >KUBOH prIOBI B OaHKE C
BOJION )»
Oco0eHHOCTH BHYTPEHHETO CTPOEHHUS
U TIPOLIECCOB XKU3HEACATEILHOCTH
pb16. JIaboparopHas paboTa bu6muoreka [JOK
37 0.5
«HMccnenoBanyue BHYTPEHHETO https://m.edso00.ru/863db010
CTpOeHUs pbIOBI (Ha mpUMepe
TOTOBOTO BJIAYKHOTO TMpEmnapaTa)»
bu6nunorexa LIOK
38 XpALICBLIC H KOCTHBIC PEIOE! https://m.edsoo.ru/863db16e
39 Mmuoroo6pasue pbi0. 3HadeHHE PBIO B bubmmoreka [JOK



https://m.edsoo.ru/863da89a
https://m.edsoo.ru/863dab7e
https://m.edsoo.ru/863dacd2
https://m.edsoo.ru/863dae44
https://m.edsoo.ru/863db010
https://m.edsoo.ru/863db010
https://m.edsoo.ru/863db16e

IPUPOJIE U )KU3HU YEJIOBEKA

https://m.edsoo.ru/863db2ea

OO61mas xapakTepucTHKa

bub6nmoreka [IOK

40
3eMHOBOJIHBIX https://m.edsoo.ru/863db6be
Oco0eHHOCTH BHYTPEHHETO CTPOEHHUS
41 U IIPOLIECCOB >K1/13}1]{Tep e}ITeJ'IBHOI(jTI/I bubmorexa IOK
pont a https://m.edsoo.ru/863db6be
3€MHOBOJIHBIX.
MHoroo6pa3ue 3eMHOBOJHBIX U UX
42 oxpaHa. 3HaueHHe 36 MHOBOIHBIX B bubmorexa HOK
pata. a https://m.edsoo.ru/863dbala
MIPUPOJIE U )KU3HU YEJIOBEKa
43 OO0m1as xapakTepuCcTUKa bubnnoreka [JOK
MPECMBIKAIOIINXCSI https://m.edso0.ru/863dbb78
Oc00EeHHOCTH BHYTPEHHETO CTPOEHUS
44 U IIPOLIECCOB mHS}II{Tep e;ITenLHOI:TH bubnnorexa [JOK
pont a https://m.edsoo.ru/863dbcc?
MIPECMBIKAIOIITUXCSI
MHuoroo0pasue mpecMbIKAIOIINXCS U
45 UX OXpaHa. 3HaueHue bubmmnoreka HOK
IIPECMBIKAIOIIUXCA B IPUPOJIE U https://m.edsoo.ru/863dbef2
SKHU3HU YET0BEKA
OO0mias xapakTepucTUKa MTHII.
[TpakTuueckas pabota
«MccnenoBanre BHEIIHETO CTPOSHUS
46 U TIEpbEBOT0 TTOKPOBa NTHII (Ha 0.5 bubmorexa HOK
P P 1 ' https://m.edsoo.ru/863dclea
npuMepe uydesa NTUll U Habopa
MIEPbEB: KOHTYPHBIX, TyXOBBIX H
myxa)»
Oco0eHHOCTH CTPOEHUS U MPOIIECCOB
bu6nunorexa LIOK
47 SKU3HENEATEILHOCTH IITHILI. 0.5

[IpakTuueckas padora

https://m.edso0.ru/863dc352
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«Uccnenosanue ocodbeHHocTen
CKeJleTa ITULBI)

48 IToBeaenue nruil. Ce30HHBIE SBICHUS bubmuorexa [JOK
B JKU3HU IITHUII https://m.edsoo.ru/863dc62c
49 3Ha4eHHE NITULL B IPUPOJIE U KUZHU bubmmoreka [JOK
YyeJI0BeKa https://m.edsoo.ru/863dc8a2
50 OO0m1as XxapakTepUuCTUKa U CPEIb bubmmorexa [JOK
SKA3HU MJIIEKOIUTAIOIINX https://m.edsoo.ru/863dca3c
Oco0OeHHOCTH CTPOEHUS
51 miekonuTaromux. [Ipaktnueckas 05 bubnnoreka [JOK
pabora «MccnegoBanue 0cCOOEHHOCTEM https://m.edsoo.ru/863dca3c
CKeJieTa MJICKOMUTAIOIIHNX )
[Tpoueccol KU3HEACATENLHOCTH
59 miekonuTaromux. [Ipaktnueckas 05 bubnnoreka [JOK
pabora «MccnegoBanue 0cOOEHHOCTEM https://m.edsoo.ru/863dccda
3yOHOI CUCTEMBI MJICKOTTUTAOIIIX)
[ToBeneHne MIEKONUTAIOIINX.
53 Pa3smHoxkeHue u pazsutue bubmmorexa LIOK
https://m.edsoo.ru/863dce9c
MJIEKOTTUTAIOIIINX
bubnmorexa LIOK
>4 Muoroobpasne MieKoMHTaIoNX https://m.edsoo.ru/863dd374
55 3HayeHHe MIICKOITUTAIOIIUX B bubmuoreka [{OK
MPUPOJE U )KU3HU YEIIOBEKA https://m.edsoo.ru/863dd4e6
56 O06o0maromuii ypok 1mo Teme
«IT03BOHOYHEBIE )KUBOTHBIC)»
57 DBOJIIOIIMOHHOE Pa3BUTHE KUBOTHOTO bubnunorexa LIOK
Mupa Ha 3emJiie https://m.edsoo.ru/863dd8ba
58 [TaneonTonorust — Hayka o IpEBHUX 0.5 bubmmoreka [JOK
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oburatenax 3emiuu. [Ipaktuueckas
pabota «lccnenoBaHne HCKOTaEMbIX
OCTAaTKOB BBIMEPIIHNX >KUBOTHBIX»

https://m.edsoo.ru/863dda2c

59 OCHOBHBIE 3TaIbl YBOTIOLINH 1 bubmuorexa [IOK
0EeCrI03BOHOYHBIX JKUBOTHBIX https://m.edso0.ru/863ddb94
60 OCHOBHBIE ATaITbl BOIIOIUN 1 bubmuorexa [IOK
MO3BOHOYHBIX KUBOTHBIX https://m.edso0.ru/863ddd60
bubnuoreka [{OK
o1 KuoTHie i cpena oOuTanHA 1 https://m.edsoo.ru/863de058
[Tomynsiuy >KUBOTHBIX, UX
62 xapakTepucTuku. [IuieBpie CBs3U B 1 bubmmorexa [JOK
https://m.edsoo.ru/863delca
MIPUPOTHOM COOOIIIECTBE
63 KvBOTHBIN MUpP IPUPOAHBIX 30H 1 Bbu6mmotreka [JOK
3emin https://m.eds00.ru/863de6c0
Bo3snelicTBre yenoBeka Ha )KUBOTHBIX bubnuoreka [{OK
64 1
B IIPUpOJIE https://m.eds00.ru/863de846
. bubnuoreka [{OK
65 CenbCKOX03SIICTBEHHBIEC JKUBOTHBIE 1 https://m.edsoo.ru/863de9ad
66 JKupoTHsle B ropoae. Mepsl 1 bubmuoreka [IOK
COXpaHEHHUs )KUBOTHOT'O MUpa https://m.edsoo.ru/863dec7e
PesepBHeIil ypok. O600armuii ypok
67 o TeMe «CTpoeHue u 1
KU3ZHEJEATEIbHOCTh OpraHu3Ma
KUBOTHOT'O»
PesepBubIil ypok. O600marommi ypok
68 1o TeMe «CHCTEMaTHYeCKUE TPYIIIBI 1
YKUBOTHBIX)
OBUIEE KOJIMYECTBO YACOB I10 68 11.5



https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863ddb94
https://m.edsoo.ru/863ddd60
https://m.edsoo.ru/863de058
https://m.edsoo.ru/863de1ca
https://m.edsoo.ru/863de6c0
https://m.edsoo.ru/863de846
https://m.edsoo.ru/863de9a4
https://m.edsoo.ru/863dec7e

[NPOT'PAMME




9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Hara uudgponbie
Nem/m  Tema ypoka Konrpoabnsie IIpakruueckue
Bcero U3y4YeHHs1  oOpa3zoBaTeJbHbIE
padoThI padoTshI
pecypchbl
1 Beenenue. IIpeaMer u 3amaun Kypcea. 1
MHoroo6pasue KuBoro Mmupa. Y poBHU
2 OpraHM3alii U OCHOBHBIC CBOWCTBA 1
JKHBBIX OPraHU3MOB
XuMHUYecKas OpraHu3aIiys KJIeTKH.
3 Heopranudeckue BelecTBa, BXOISIIUC B 1
COCTaB KJIETKH.
4 OpraHuyecKue BeIecTBa, BXOIIINE B 1
COCTaB KJIETKH. besku.
OOmMeH BelecTB U Mpeodpa3oBaHue
S sHepruu B kietke. [Inactudyeckuii oOMeH. 1 0.5
buocunTes 6enKoB.
6 Pernienne nmpakTHYECKUX 3a/1a4 Ha 1 05
O6uocuHTe3 OenKa. '
7 DOHeprerudeckuit oomeH. CriocoObl 1
TUTAHUS.
8 Crpoenre U GyHKIIUU KIETOK. 1
[IpokaproTHueckas KJIeTKa.
9 OykapuoTtuyeckas kierka. [{urommazma. 1
Jlabopamopnas paboma Nel «H3yuenue
10 CMPOEHUs. PACMUMENbHOUL U JHCUBOMHOLL 1 1
KeMKU NOO MUKDOCKONOM.
11 DykapuoTHUeCKas KieTka. Spo.
12 Jlenenue KIEeTOK.




Kneroynas Teopus cTpoeHUs: OpraHU3MOB.

13 Bupycsl.
Konmponvnas paboma Ne 1 no meme:

14 «CmpyKmypHas op2aHu3ayus Hcublx
OP2aHU3MO8»

15 PazmHoxenue opranu3aMoB. becrnonoe 05
pa3MHOKEHHE

16 [TonoBoe pazmuHoxkeHue. Pa3sutue 05
MIOJIOBBIX KJIETOK.
WNHauBHyanbHOE pa3BUTHE OPraHU3MOB

17 (oHTOreHe3). DMOPUOHAIBHBIN MIEPHO 0.5
pa3BUTHSL.

18 [TocTamMOprOHaNbHBIN EPUO PA3BUTHSL.
TectupoBanue

19 3aKOHOMEPHOCTHU HACJIEAOBAHUS 05
npu3HakoB. OCHOBHBIC MTOHSATHS TEHETHUKH.

20 I'ubpunonornyeckuit METO1 U3y4eHus
Hacjea0BaHus npu3HakoB ['. Mennensi.

21 Ilepssrit 3akon ['. Menaensi. 0.5

29 Bropoit 3akon [I'. Mengens. 3akoH
YUCTOTHI TAMET.

23 Tpernii 3akoH I'. Mennens.
AHaM3upyolee CKperuBaHmne

24 CIrieIuIeHHOE HACJIEIOBAaHUE T'€HOB.

o5 I'enetuka nona. HacnenoBanue npu3Hakos, 05
CIIETIJICHHBIX C TTOJIOM.
Jlabopamopnas paboma Ne2 « Pewenue

26 2eHemuyecKux 3a0a4 U cocmaegienue 1
POOOCILOBHBIX .

27 3aKOHOMEPHOCTU U3MEHUYUBOCTH. 05

Hacnencrennas (reHOTUIIHYECKAS)




HU3MCHYHNBOCTB.

28 Myrtauuu. Tunsl MmyTanui.
29 ®deHoTUnUYECKasi U3MEHUYUBOCTb. 0.5
Jlabopamopnas paboma Ne3 «Uzyuenue
30 uzmenyusocmu. Ilocmpoenue 1
8aPUAYUOHHOU KPUBOULY.
Koumponvnas paboma Ne 2 no meme:
31 «Hacneocmeennocms u usmeHuusocmo
OpP2aHU3MO8»
Cenekiusi pacTeHUH, )KUBOTHBIX U
32 MUKpOOpranu3MoB. LleHTpsl
MHOT000pa3us U MPOUCXOKICHUS
KYJIbTYPHBIX PACTCHUH.
33 Cenexkuusi paCTeHUM U )KUBOTHBIX.
34 Cenexnus MUKpPOOPTaHU3MOB. 0.5
35 Pa3zBuTHe Ouonoruu B J0JapBUHCKUI 05
neproJi. CTaHOBJIEHHE CUCTEMATHKH.
36 OpomonnonHas Teopus XK. b. Jlamapka.
Teopus Y. /lapruHa 0 IPOUCXOKAECHUU
BUJIOB ITYTEM €CTECTBEHHOT'0 OTOOpA.
37 Hayunble 1 connanbHO-3KOHOMUYECKHE
NPENOCHIIKH BOSHUKHOBEHHS Teopuu Y.
[apsuna
38 Vuenue Y. JlapBuHa 00 UCKYCCTBEHHOM 05
otbope.
39 VYuenue Y. JlapBuHa 0 €CTECTBEHHOM
otbope.
CoBpeMeHHBIE MPeICTaBICHUS 00
40 HBOJIIOIMH. MHUKPO3BOIIOLIUS U 05

MakposBosronusa. Bua, ero kpurepun n
CTPYKTYypa.




41 DJeMeHTapHbIE BOITIOIMOHHBIE (PAKTOPHI 1
42 ®DopMBI €CTECTBEHHOT'O 0TOOpA. 1
43 ['maBHBIE HaNpPaBIIEHUS YBOJIOLUH 1
44 Tube! 3BOIIOIIMOHHBIX U3MEHEHUN 1
[Tprcnoco0IeHHOCTh OPTaHU3MOB K
YCIIOBUSIM BHEIIHEH CPEJlbl KaK pe3yabTaT
45 sBomonuu. [IpucrnocoOuTenbHbIE 1
0COOEHHOCTH CTPOEHMSI, OKPACKH TeJa U
TIOBEJICHHSI dKUBOTHBIX.
Jlabopamopnas paboma Ned «U3yuenue
46 NPUCNOCOONEHHOCIU OP2AHUIMOE K CDeOe 1 1
ooumanusy.
47 3abo0Ta 0 MOTOMCTBE. 0.5
48 Ddusnonornyeckue aganTamniy.
Jlabopamopuas paboma Ne5 «H3yuenue
49 UBMEHYUBOCTUL, KpUMepUes 6Uoq. 1 1
Pe3ynsmamos uckyccmeennozo omoopay.
Bo3HukHOBEHME KU3HU Ha 3eMiIe.
50 CoBpeMEHHBIE TIPEJICTABIIEHUS O 1
BO3HUKHOBEHUU KH3HHU.
5l HavanbHble sTansl pa3BUTHS KU3HU. 1
52 PazBurtue xxu3nu Ha 3emie. )Ku3Hb B 1 05
ApXEUCKYI0 U IPOTEPO30MCKYIO PbI '
53 JKu3Hb B maneo3oickyo spy. 1
54 Kvi3Hb B ME3030HCKYIO ApY. 1
55 JKv3Hb B KaitHO30MCKYIO 3pY. 1 0.5
56 [IpoucxoxaeHue yenoBeka 1 0.5
57 Koumponvnas paboma Ne 3 no meme: 1

«3Dso10YUsA AHCUBO2O MUPA HA 3emiey.




Buocdepa, e€ cTtpykTypsl U GyHKIUH.

o8 CtpykTypa 6uocheps 1

59 KpyroBoport BemiecTB B nmpupoje. 1

60 Ucropust hopMupoBanusi COOOIIECTB 1
JKUBBIX OPraHU3MOB.

61 Buoreoneno3sl 1 OMOIIEHO3EI. 1

62 AbuoTtnueckue GpakTopbl CPeIbl. 1

63 HuTeHcuBHOCTD AeicTBUS (PaKTOPOB 1 05
CpEeJbl.

64 buotnyeckue akTopsl cpeapl. TUIbI 1 05
CBsI3eM MeX Iy OpraHu3Mamu B OUOIICHO3E.

65 buotnueckue GpakTopsl Cpeb. 1
B3aumMooTHOIEHUST MEXTy OpraHU3MaMHu.

66 Konmponvnaa umozosas paboma 3a Kypc 1
9 knacca

67 buocdepa u uenosek. [lpuponnsie 1
pPECYPCHI M KX UCIIOJIb30BaHUE.
ITocnencTBus X0391MCTBEHHOMN

68 JESITSIILHOCTH YEJIOBEKA TSI OKPYKAFOIICH 1
cpensl OXpaHa MPUPOIBI K OCHOBBI
PaAIMOHATILHOTO MPUPOIOTIOIE30BAHUS.

OBIIEE KOJIMYECTBO YACOB I10 68 305

[TPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



